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Csox npasui CII 63.13330.2012 "CHull 52-01-2003. beroHHbIE U kene300€TOHHBIE KOHCTPYKIUH.
OcHoBHbIe onoxenus". AkryanusupoBanHas peaakuus CHull 52-01-2003 (yrB. npukazom
MuHucTepcTBa peruoHanbHOro pa3Buths PO ot 29 aexadps 2011 r. N 635/8) (c u3MEeHEHUsAMU H
JIOTIOJIHEHUSIMU )

Csoa npasua CII 63.13330.2012
"CHull 52-01-2003. beToHHbIE U Ke1e300e TOHHbI€ KOHCTPYKIUH. OCHOBHBbIE MOJI0KeHUSA "'
AxTtyanusupoBanHas peaakuus CHull 52-01-2003
(yTB. 11pukazoM MUHHCTepCTBA perHoOHANBHOr0 pa3BuTus P® ot 29 gexadps 2011 r. N 635/8)

C u3MeHeHUusIMH | JAOMOJIHCHUAMMU OT:

8 uros, 30 nexabps 2015 r., 19 okrsi6ps 2017 .
Concrete and won concrete construction. Design require ments

Jata BBeaenus 1 suBaps 2013 1.

Yactu (pazgensr 1, 4 - 10, 11 (myaxrer 11.1.2 - 11.1.5, 11.2.1 - 11.2.3, 11.2.6 - 11.2.8, 1142 - 11.4.6,
11.5.2), 12, 13) Hacrosimiero MOKyMEHTa ObUIM BKIIOYEHBI B [lepedeHh HOKYMEHTOB B 0O0JacTH
CTaH/JapTH3aIlMU, B pe3yJAbTaTe NPUMEHEHHUS KOTOPhIX Ha O00s3aTENbHONH OCHOBE OOECIeUnBaCTCS
coOroieHne TpeboBaHU TeXHUUECKOTo periiaMeHTa 0 0e30MacHOCTH 3AaHUH U COOPYKEHU

HaCTOHH_II/If/'I JOKYMECHT 6131)'[ BKIIFOYEH B HGDCLICHL JOKYMEHTOB B 06HaCTI/I cTaHaapTu3anuu, B
pe3yapTaTe MPUMEHEHHUSI KOTOPBIX Ha JOOPOBOJIEHON OCHOBE 0OECTIeUrBaETCs COOM0IeHHE TPeOOBaHU I
TexHuueckoro permamMeHTa o 6€30MacHOCTH 3IaHUM U COOPYKEHU N

Hudopmanus 06 U3MEHEHUSIX:
Bseoenue uzmeneno c 20 anpens 2018 2. - Usmenenue N 3

Cm. npeodvloywyio peoakyuro

Beenenne

Hacrosumii cBox mpaBui pa3paboTaH ¢ ydeToM 00s3aTelbHbIX TPeOOBaHUMN, YCTAaHOBJIEHHBIX B
®denepanpHbiX 3akoHax oT 27 gexadbps 2002 r. N 184-D3 "O rtexnuueckom perymupoBanuu', ot 30
nexabpst 2009 r. N 384-D3 "TexHuueckudd perylaMeHT O OE30MacHOCTH 3JIaHMHA W COOPYXEHUU'" H
COJEPKUT TpeOOBaHHUS K pacyeTy M IMPOCKTUPOBAHMIO OCTOHHBIX M HKEJIE300€TOHHBIX KOHCTPYKLMM
IIPOMBIIUIEHHBIX U TPAKIAHCKUX 3aHUM U COOPYKEHUH.

CBon mpaBun pazpabortan aBTopckuM kosuektiBoM HUIDKB um. A.A. I'BoznmeBa - MHCTUTYTa
OAO "HUII "CtpoutensctBo" (pyKoBOAMTENh PabOTHl - A-p TexH. Hayk T.A. MyxamenueB; HOKTopa
texdH. Hayk A.C. 3anecoB, A.W. 3Be3noB, E.A. UncrsakoB, kana. TexH. Hayk C.A. 3eHMH) NpU y4acTUH
PAACH (mokxtopa Texn. nayk B.M. bonaapenko, H.W. Kapnenko, B.W. Tpasym) u OAO
"IITHUWnpom3naauit" (mokropa texH. Hayk O.H. Koxpimn, H.H. Tpexun, unx. N.K. Hukutun).

M3avenenne N 3 K cBoay mpaBui paspabotaHo aBTOpckuM KojuiektmBoM AO  "HUIL
"CtpoutensctBo" - HUMKD um. A.A. I'BozneBa (pyKoBOJUTENb OpraHU3al[MU-pa3padoTynKa - A-p TEXH.

Hayk A.H. JlaBumiok, pykoBOAWTENb TeMbl - KaHAd. TexdH. Hayk B.B. IwssukoB, [I.E. Kinumos,
C.O. CipIIeHKOB).
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Usmenenuem N 1, ymeeporcoennvim npuxazom Muncmpos Poccuu om 8 urons 2015 2. N 493/np, 6 pazoen
1 enecenvt usmenenus, ecmynarowue 6 cuny ¢ 13 urwonsa 2015 e.

Cm. mexcm pazoena 6 npeovloyuell peoakyuu

1 O6sacTh NpuMeHe HUS

Hacrosiimii cBOJ paBHIT pacpOCTpaHSETCs Ha MPOSKTUPOBAHUE OCTOHHBIX U YKEJIe300€TOHHBIX
KOHCTPYKUIHMH 3IaHUA U COOPYXKEHHH pPa3TUYHOrO Ha3HAYEHHS, IKCILIYaTUPYEMBIX B KIMMATHYECKUX
ycnoBusax Poccun (pu cucrematndeckoM Bo3JedcTBUM Temmeparyp He Bblle 50°C u He HUXKE MHUHYC
70°C), B cpenie ¢ HearpecCUBHOM CTENIEHBIO BO3/ICH CTBU L.

CBoj mpaBuil yCTaHABJIMBAeT TPEOOBAaHUS K IMPOCKTHPOBAHUIO OETOHHBIX U KEIE300€TOHHBIX
KOHCTPYKLHH, U3TOTOBIISIEMBIX U3 TSXKEIOTO, MEJIKO3EPHHUCTOTO, JETKOTO, SIMEUCTOTO M HaIPAraloIero
OCTOHOB M COJIEPKUT PEKOMEHJAIUU MO PaCyYeTy W KOHCTPYHPOBAHUIO KOHCTPYKIHH C KOMITO3WTHON
MOJIMMEPHOMN apMaTypoOu.

TpeGoBaHMsI HACTOSIIIETO CBOJA NPAaBWJI HE PACHpPOCTPAHSIOTCS Ha IPOCKTHPOBaHUE
CTAJIeKENE300€TOHHBIX ~ KOHCTPYKIUH,  (UOpPOOETOHHBIX  KOHCTPYKIHH,  COOPHO-MOHOJUTHBIX
KOHCTPYKUUH, OCTOHHBIX M JKENE300€TOHHBIX KOHCTPYKUMH T'MAPOTEXHUYECKMX COOPYKEHHH, MOCTOB,
MOKPBITUH aBTOMOOWJIBHBIX JIOPOT M adPOJPOMOB M JPYTUX CIENHAIBHBIX COOPYKEHUM, a TakkKe Ha

3
KOHCTPYKIIMH, W3TOTOBJIIEMbIe M3 OETOHOB cpemHeil mioTHocThio MeHee 500 u cBhime 2500 Kr/m
OETOHOMOIUMEPOB U MOIUMEPOCTOHOB, OETOHOB HAa M3BECTKOBBIX, IUIAKOBBIX W CMEIIAHHBIX BSDKYIIMX
(KpoMe TIPUMEHEHUSI UX B SYECHUCTOM OETOHE), Ha THUIICOBOM W CIEHHUAIBHBIX BSIKYIMX, OCTOHOB Ha
CIEIUATIbHBIX U OPTaHUYECKUX 3aMOJHUTENIX, OETOHA KPYITHOMOPUCTON CTPYKTYPHI.

Hacrosiumii cBOJ mNpaBWi HE COJACPKUT TPeOOBaHUS MO MPOSKTUPOBAHUIO CHEIM(PUICCKU X
KOHCTPYKIUHU (ITYCTOTHBIE IIUTHI, KOHCTPYKIIUH C TTOJPE3KAMH, KalTUTEIH | T.11.).

5

Wudopmanust 06 U3MEHEHMIX:
Pazoen 2 usmenen ¢ 20 anpens 2018 e. - Usmenenue N 3

Cm. npeovloyuyro peoakyuio

2 HopMaTHBHBIE CCBLIKH

B HacrosiueM cBozie IpaBuil UCII0JIB30BAHBI HOPMATUBHBIE CCHIIIKM Ha CICAYIOIME TOKYMEHTHI:

I'OCT 4.212-80 Cucrema mnoxa3zarened kadectBa mnpomykuuu. CrpoutenscTBo. beToHBI.
Homenknarypa nokasaresnei

I'OCT 380-2005 Cranp yrnepoaucrasi 0OBIKHOBEHHOTO KadecTBa. Mapku

I'OCT 535-2005 IIpokar coproBoii M (PaCOHHBI M3 CTAIM YIIIEPOAUCTOW OOBIKHOBEHHOTO
kadecTBa. OOLME TEXHUYECKUE YCTIOBUS

I'OCT 1050-2013 MeramnonpoayKius U3 HEJIETUPOBAHHBIX KOHCTPYKIMOHHBIX KaU€CTBEHHBIX U
CHEIHAIBHBIX cTajiei. O0Ime TEXHUYECKUEe YCIOBUS

I'OCT 2590-2006 Ilpokat copToBO# cTalbHON ropsifyeKaTaHblil Kpyriblidi. CopTaMeHT

I'OCT 5781-82 Cranp ropsuekataHas Ui apMHUPOBAaHUS KEJIE300€TOHHBIX KOHCTPYKLIMH.
TexHuyeckue yciaoBuUs

['OCT 7473-2010 Cmecu 6eToHHBIE. TEXHHYECKUE YCIOBUS

I'OCT 7566-94 Meramtonpoaykuus. Ilpuemka, MapkupoBKa, ylakoBKa, TPaHCIOPTUPOBaHUE U
XpaHEeHHe

['OCT 8267-93 Illebenr u TpaBHii M3 TJIOTHBIX TOPHBIX TOPOJ I CTPOUTEIBHBIX PabOT.
Texuuyeckue ycnoBus

I'OCT 8731-74 TpyObl cranbHble OeclIOBHbIE ropsuenedopMupoBaHHble. TexHuueckue
TpeboBaHUS
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I'OCT 8732-78 TpyOsI cTanbHbIe OecIoBHBIC TopsiaeaedopMupoBaHHbie. COpTaMeHT

I'OCT 8736-2014 Ilecok i CTpOUTENBHBIX paboT. TexHuueckue ycIoBUs

I'OCT 8829-94 N3nenus CTpOUTENbHBIE Kelle300eTOHHBIE M OETOHHBIE 3aBOACKOTO U3TOTOBJICHHUS.
Mertonb! ucnblTaHU Harpy:kxeHueM. lIpaBuna oeHKu NIPOYHOCTH, ) KECTKOCTH U TPEIIMHOCTOMKOCTH

['OCT 10060-2012 Beronbsl. MeTopI OnpeneaeHuss MOPO30CTORKOCTH

I'OCT 10180-2012 Beronbl. MeToasl onpeneneHus IPOYHOCTH MO KOHTPOJIbHBIM 00pa3iiam

I'OCT 10181-2014 Cmecu 6eTonHbIe. METOABI UCIIBITAHUS

['OCT 10884-94 Cranp apmarypHas TEPMOMEXaHWMYECKA YIMPOUYHEHHAS IS KEITE300€TOHHBIX
KOHCTPYKUMU. TeXHUYeCKUe yCIOBUS

['OCT 10922-2012 ApmaTrypHble U 3aKIajJHble U3JENHs, UX CBApHbIE, BSI3aHbIE U MEXaHUUYECKHE
COEMHEHMS JUIs 7KeJ1e300€TOHHBIX KOHCTPYKUUH. OOLpe TeEXHUYeCKUue yCIoBuUs

I'OCT 12730.0-78 beronsl. O6ume TpeOOBaHUS K METOAAaM OIpPEAETICHUS IIIIOTHOCTH, BIAKHOCTH,
BOJIOTIOIJIONIEHHU I, TOPUCTOCTH U BOJIOHEPOHUIIAEMOCTH

['OCT 12730.1-78 beronbsl. MeTos onpeneneHus MIOTHOCTH

I'OCT 12730.5-84 betonbl. MeToab! onpeneneHus BOAOHEPOHUIIAEMOCTH

I'OCT 13015-2012 HW3penust OE€TOHHBIE M KEJNE300€TOHHBIE JUIsl CTpoUTEIbcTBA. (OOmme
TeXHUYecKkre TpeboBaHus. [IpaBuina npueMku, MapKUpPOBKH, TPAHCIIOPTUPOBAHHUS U XPAHEHHU S

I'OCT 13087-81 beronsl. MeTo1bl OnIpeeneHsl HCTUPAEMOCTU

I'OCT 14098-2014 CoenuHenusi cCBapHBIC apMaTypbl M 3aKIaTHBIX H3ACTUHA >KeIe300€TOHHBIX
KOHCTpYKIMI. TUIIBI, KOHCTPYKUHS U Pa3Mepsl

I'OCT 17624-2012 BbetoHbl. YabTpa3BYKOBONH METOJ OMPEAEIICHUS IPOUYHOCTH.

I'OCT 18105-2010 beronsl. [IpaBniia KOHTPOJSA U OLIEHKU IPOYHOCTH.

I'oCT 22690-2015  beronsl. OmnpeaeneHue MNPOYHOCTA  MEXaHUUYECKUMH  METOJaMH
HEepas3pyLIaoIero KOHTPOJIs

['OCT 23732-2011 Bona st 6€TOHOB M CTPOUTEIBHBIX PACTBOPOB. TEXHUYECKHE YCITOBUS

I'OCT 23858-79 CoenuHeHMsI CBapHble CTBIKOBBIE M TaBPOBBIE apMaTypbl >KelIe300€TOHHBIX
KOHCTPYKIMUA. YIbTpa3ByKOBbIE METOAbI KOHTPOJIS KauecTBa. [IpaBuna npuemku

['OCT 24211-2008 [HobGaBku st OETOHOB M CTPOMUTEIBHBIX PacTBOpoB. OOIME TEXHUYECKHE
TpeOoBaHUS

I'OCT 24705-2004 (MCO 724:1993) OcHoBHble HOpPMBI B3auMo3aMeHseMocTu. Pe3b0a
MeTtpruueckas. OCHOBHBIE pa3Mephl

I'OCT 25192-2012 beronsl. Knaccudukarus u o0me TeXHU4eckue TpeOOBaHUS

['OCT 25781-83 ®opMsbl CTallbHbIE JJIs U3TOTOBJICHUS KeJe300€TOHHBIX U3AeIui. TexHuueckue
YCIIOBUS

I'OCT 26633-2015 BeToHBI TSKENBIE U MEJIKO3EPHUCTBIE. TEXHUUECKUE YCIOBUS

['OCT 27005-2014 berons! nerkue u ssaercteie. [IpaBriia KOHTPOIIS CpeaHeN IIOTHOCTH

['OCT 27006-86 beronsl. [IpaBuiia mogdopa cocTaBoB

I'OCT 27751-2014 HaneXHOCTb CTPOMTENBHBIX KOHCTPYKUMH M OCHOBaHMH. OCHOBHBIE
MOJIOKEHUS

I'OCT 28570-90 Bberonsl. Metoabl ompeneneHus MPOYHOCTH MO oOpasnaMm, OTOOpaHHBIM W3
KOHCTPYKLIUHI

I'OCT 31108-2016 LlemenTs! oOIIeCTpOUTENBHBIE. TEXHUUECKUE YCTOBUS

I'OCT 31938-2012 Apmarypa KOMIO3UTHas MOJMMEpHAas [Uii apMUPOBaHMS OETOHHBIX
KOHCTpYKIU. OOIMe TeXHUYECKUE YCIOBUS

['OCT 33530-2015 (ISO 6789:2003) MHCTpYMEHT MOHTaXXHBIH JUIsi HOPMHUPOBAHHOM 3aTsDKKU
pe3b0oBbIX coenuHeHui. Kimoun MmomeHTHBIE. OOLMe TEXHUUECKUE YCIOBHS

I'OCT P 52085-2003 Onanyoka. O0nme TeXHUIECKHE YCIOBUS

['OCT P 52086-2003 Onanyoka. TepMUHBI ¥ OTIpeIeTICHUS

I'OCT P 52544-2006 Ilpokat apMaTypHBIi CBapuBaeMblii MEPUOAMUYECKOTO Mpoduis KiaccoB A
500C u B 500C nns apmupoBaHus xee300€TOHHBIX KOHCTPYKIMI. TeXHUuUecKue yCIoBUs
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CI12.13130.2012 "CucteMbl IpOTUBOIIOKAPHOH 3alThl. O0ecredyeHre OTHECTOMKOCTH 00BEKTOB
3aumThl" (c n3menenurem N 1)

CII 14.13330.2014 "CHulI II-7-81* CtpouTensctBo B celicMuyeckux paiioHax" (¢ M3MeHeHHeM
N1

CIT116.13330.2017 "CHull 11-23-81* CranpHbIC KOHCTPYKIHHT"

CI120.13330.2016 "CHulI 2.01.07-85* Harpy3ku u Bo3neiicTBus"

CI122.13330.2016 "CHulI 2.02.01-83* OcHoBaHUSs 31aHUN U COOPYKEHU "

CI128.13330.2017 "CHulI 2.03.11-85 3anmTa CTpOUTENBHBIX KOHCTPYKIHN OT KOppo3uu"

CI148.13330.2011 "CHulI 12-01-2004 Opranu3zauus crpoutensctBa” (¢ uzmenenuem N 1)

CI150.13330.2012 "CHulI 23-02-2003 TennoBas 3aumTa 31aHul"

CIT70.13330.2012 "CHulI 3.03.01-87 Hecynme u orpaxknaronme KOHCTPYKIUU" (C M3MEHEHHEeM
N 1)

CIT 122.13330.2012 "CHull 32-04-97 TonHemu Xene3HOMOPOXKHBIE W aBTOAOPOXHBIE" (C
n3meHenunem N 1)

CIT 130.13330.2011 "CHulI 3.09.01-85 IIpon3BoAcTBO COOPHBIX ’K€1€300ETOHHBIX KOHCTP YKIUK
U u3geann"

CIT131.13330.2012 "CHulI 23-01-99* CtpoutenbHas kmumarojorus” (¢ nsmenennem N 2)

Ilpumeyanue - [lpu MOJNB30BAaHMKM HACTOSIMM CBOJOM IIPAaBMUJ I[€JIeCOO0OPa3HO MPOBEPUTH
JIEICTBHUE CCBHUIOYHBIX JOKYMEHTOB B MH(GOPMAllMOHHOM cucTeMe OOIIero IOJb30BaHUs - Ha
oduimanbHOM caiiTe (eaepalbHOrO OpraHa HCIOJIHUTEIbHON BJIACTH B cdepe CTaHIapTH3allMU B CETH
HHTepHET UM 1o eXerogHoMy MHGOpMannoOHHOMY ykasaTento "HanuoHanbHble cTaHAApPTHI", KOTOPBIH
OMyOJMKOBAaH IO COCTOSHHMIO Ha | sHBaps TEKyllero roja, M IO BBIIYCKAM €XKEMECSYHOT O
uHdopmarmonHoro ykaszarens "HanuoHanpHble cTaHAApThl" 32 TeKylMil roa. Eciamn 3aMeHeH cChblTOYHBII
JIOKYMEHT, Ha KOTOPbII JlaHa HEAATUPOBAHHAs CChUIKA, TO PEKOMEHIyETCS MUCIOIb30BaTh JEHCTBYIOLIYIO
BEPCHUIO ITOr0 JIOKyMEHTa C y4eTOM BCEX BHECEHHBIX B JAHHYIO BepcHUi0 M3MeHeHuil. Ecnu 3ameHeH
CCBUJIOYHBIN JTOKYMEHT, Ha KOTOPBIM JlaHa JaTHPOBaHHAsl CChUIKA, TO PEKOMEHAYETCS HMCIOJIb30BaTh
BEPCUIO 3TOT0 JIOKYMEHTa C YKa3aHHBIM BBIIIE TOJOM yTBepkIeHUs (mpuHstus). Ecim mnocne
YTBEP)KACHHUS HACTOSIIETO CBOJA IPaBUJI B CCHUIOYHBIN JIOKYyMEHT, Ha KOTOPBIM JlaHa JaTHPOBAHHAS
CCBLJIKa, BHECEHO U3MEHEHUE, 3aTParuBaroIlee MOJI0KEHNE, HA KOTOPOE JaHa CChUIKA, TO TO IOJIOKEHHE
pEKOMEHJIyeTCsl MPUMEHSTh 0e3 ydeTa JaHHOro M3MeHeHUs. Eciau cChbUIOYHBIM JTOKYMEHT OTMEHEH 0e3
3aMEHbl, TO IOJIOKEHHE, B KOTOPOM JaHa CChbUIKA Ha HEro, PeKOMEHJYETCs MPUMEHSATb B 4YacTH, HE
3aTparuBaloie 3Ty cchliKy. CBeIeHHMs O JSHCTBMM CBOJOB IpPaBUJl 11€IeCOO0Pa3HO MPOBEPUTH B
®denepanbHOM UHGOPMALIMOHHOM (DOHJIE CTaHAAPTOB.

3 TepMI/IHbI U onpeaeJie Hust

B Hacrosimem cBoae MNpaBHil MNPUMEHSIOTCS CIEAYIOLME TEPMHUHBI C COOTBETCTBYIOUIMMU
ONPEIEIICHUSIMU :

3.1 ankepoBka apmaTypbl: ObecrieueHue BOCIPUSITHS apMaTypoil IeHCTBYIOIM X Ha HEe YCUITUI
MyTeM 3aBeJICHUs €€ Ha OIpeAeNICHHYI0 IJIMHY 3a pacueTHOEe CEYeHHWEe WIJIM YCTPOWCTBa Ha KOHIIAX
CIELMATIbHBIX aHKEPOB.

3.2 apmaTrypa KOHCTPYKTUBHasi: ApmaTypa, ycTaHaBlIuBaemas 0e3 pacueTra U3 KOHCTPYKTUBHBIX
COOOpaKeHUH.

3.3 apmarypa nipelBapuTeJIbHO Hampsi’KeHHasi: Apmarypa, MOJy4aloU@s HadalbHbIE
(mpeaBapuTeNbHbIE) HAMPSDKEHUS B IPOLIECCE M3TOTOBJIEHUS! KOHCTPYKUMM /10 NMPUJIOKEHUS BHEIIHHX
Harpy30K B CTaJIMU SKCILTyaTalllu.

3.4 apmatypa paGouasi: Apmarypa, ycCTaHaBJIMBaeMas [0 pacuery.

Wudopmarys 00 n3MEHEHWSIX:

Pazoen 3 oononnen nynkmom 3.4a c 20 anpens 2018 a. - Usmenenue N 3
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3.4a 6oaToBOE coeauHeHue: CoeTMHEHNE apMATYPHBIX CTEP)KHEH C IOMOIIBIO JUIMHHON My(THI, B
KOTOpPOW apMaTypHBIE CTEP)KHU (D KCUPYIOTCS C MIOMOIIBIO 3a0CTPEHHBIX OOJITOB, BPE3AIOIIMXCS B TEJIO
apMaTypHOTO CTEPIKHSL.

Wudopmanust 06 U3MEHEHUSIX:

Pa3zoen 3 oononnen nynxkmom 3.46 ¢ 20 anpens 2018 e. - Usmenenue N 3

3.46 nepopMaTHBHOCTH MEeXaHUYECKOTO cOeTUHeHUs A : 3HaYeHHEe OCTATOYHOM AehopMaInu

0.60,(0.2)

MCXaHUYCCKOI0 COCAMHCHUA ITPHU HAIIPSDKCHUU B COGHHHHCMOﬁ apMarype paBHOM .

o0(0.2)
Hpnmeqa}me - T - HOPMATHBHOC 3HAYCHHC (I)I/ISI/ILICCKOI‘O HJIM YCJIIOBHOTO IIpEacia
TEKY4eCTH COEIMHIEMOM apMaTypbl MO JEHCTBYIOUMM HOPMATHBHBIM JOKYMEHTaM Ha €€ MPOU3BOJCTBO. ",

3.5 3aumTHbIi caoii Oetona: TonumHa crmos OeToOHA OT TpaHM dJEMEHTa N0 Oymkaiien
ITOBEPXHOCTU apPMATYPHOTO CTEPIKHSL.

Hudopmanus 00 n"3MEHEHHIX:

Pa3zoen 3 oononnen nynkmom 3.5a ¢ 20 anpens 2018 e. - Uzmenenue N 3

3.5a koMOumHUpOBaHHOe coeanHeHue: CoeIMHEHUE apMaTypHBIX CTepXKHEH pe3bOOBBIMU
MypTaMHd 3aBOJICKOTO HW3TOTOBJICHHS IPEABAPUTEILHO OIMPECCOBAHHBIX Ha KOHI[AX apMaTypHBIX
CTEpXKHEH.

3.6 xkoHcTpykuun OeToHHbIe: KOHCTpPYKIIMM, BBITIONIHEHHBIE U3 OeTOHAa 0€3 apMaTypbl WU C
apMaTypoil, yCTaHaBIMBAEMOH IO KOHCTPYKTHBHBIM COOOPaKEHHSIM W HE YYUTHIBAEMOW B pacuere;
pacueTHble YCUIIUS OT BCEX BO3JCHCTBUI B OETOHHBIX KOHCTPYKUMSIX JOKHBI OBITH BOCHPHHSTHI
OeToHOM.

3.7 Vckmiouen ¢ 25 mapta 2016 1.

Hudopmanus 00 n3MEHEHHIX:

Cm. mexkcm nynkma 3.7
3.8 KoOHCTpyKIMH :KeJie300eTOHHBbIe: KOHCTpYKIIMM, BBINOJHEHHbIE U3 OeToHa C pabouelt U
KOHCTPYKTHBHOM apMmarypoil (apMHpOBaHHbIE OETOHHBIE KOHCTPYKIHH): pacdeTHBIE YCHJIHS OT BCEX
BO3JCUCTBUIl B JKeJIe300€TOHHBIX KOHCTPYKIUAX JOJKHBI OBITh BOCIPHUHSATHI OETOHOM M paloueit
apMarypoi.
3.9 Uckmiouen ¢ 25 mapta 2016 1.

Hudopmanus 00 n3MEHEHHIX:

Cm. mexcm nynkma 3.9

3.10 ko3¢ puuMeHT apMHUPOBAHMA KeJie300€ TOHA M : OtHOmeHNe mIOmamM ceueHus apMaTypbl
K pabouell miomaau ceueHusi 0eToHa, BEIPAXKEHHOE B MPOICHTAX.

3.11 mapka Oetona mno BoaoHenponuunaemoctu W: [lokazarenb NpPOHUIIAEMOCTH O€TOHA,
XapaKTepU3yloUMNUCs MaKCUMalIbHBIM JIaBJICHUEM BOJbI, MPU KOTOPOM B YCIOBHUSX CTaHIAPTHBIX
WCIIBITAHUH BOJIA HE TPOHUKAET Yepe3 OCTOHHBIN 00pasell.

3.12 mapka OeTtoHa mo mopo3ocroiikocTu F: YcraHoBieHHOE HOpMaMyM MHHHMAJIbHOE YHUCIIO
[UKIOB 3aMOPaKMBAHUS W OTTaWuBaHUSA OOpa3lloB OETOHA, HUCIBITAHHBIX IO CTAaHIAPTHBIM 0a30BBIM
MeToJaM, IMpU KOTOPBIX COXPaHSIIOTCS HX IepBOHAYAIbHbIE (U3UKO-MEXaHHUYECKHEe CBOWCTBa B
HOPMHUPYEMBIX MPEEIIax.

3.13 mapka O0eToHa 1O CAMOHANPSIKEHWI0 P : VYCTaHOBJICHHOE HOPMAMH 3HAYCHHUE
[peBapuUTEIbHOTO HampsbkeHus B Oerone, MIla, co3maBaemMoro B pe3ynbTaTe €ro pacIMpeHus MpH
Ko3(pruLIeHTe MPOJOIBHOIO APMUPOBAHUS n=0.01 .

3.14 mapka GeToHa no cpeanei mioTHoctu D: YcraHoBIeHHOE HOPMaMHU 3HAYEHUE TIIIOTHOCTH,
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3
B Kkr/m , 0ETOHOB, K KOTOPBIM MPEABSIBIISIOTCS TPEOOBAHUS IO TETLIOU30JISIIHH.
3.15 maccuBHasi KoOHCTpykuusi: KOHCTpyKius, 9 KOTOPOM OTHOIIEHWE MOBEPXHOCTH,

2 3

M kee o0Bemy, M

OTKpBITOfI JJIs1 €€ BBICBIXaHM s, , PaBHO UJIKX MCHBIIIC 2.

Hudpopmaius 06 U3MEHEHMIX:
Paszoen 3 oononnen nynkmom 3.15a ¢ 20 anpena 2018 e. - Mzmenenue N 3

3.15a mexaHuyeckoe coequHeHue apMatypbl: COeIMHEHHE, COCTOSIIEE M3 COCAMHUTEIHLHOU
MY(QTBI U ABYX apMaTypHBIX CTEp>KHEN, BOCIIPUHUMAIOIIME YCUIIMS CXKATUS U PACTKECHHUSL.

3.16 mopo3ocroiikocTh 0OeToHa: CrocoOHOCTH OeTOHAa COXpaHATh (PU3MKO-MEXaHUUYECKUE
CBOICTBA MPU MHOTOKPATHOM TIEPEMEHHOM 3aMOPaKMBAHWH M OTTAaUBAHHUH, PErIIAMEHTHPYETCS MapKoi
1o Mopo3ocToiikoctu F.

3.17 HopmaiabHoe cedeHue: CeueHue 0dJIEMEHTA IUIOCKOCTbIO, NEPIEHAUKYISPHOM K €ro
MIPOJOIBHOMN OCH.

3.18 HakJIoHHOe ceyeHMe: CeueHHEe 3JIEMEHTA MJIOCKOCThIO, HAKIIOHHON K €ro MpoJI0JIbHONW OCH U
MIEPIIEHIUKYJIAPHON BEPTUKAIBHOMN IJIIOCKOCTH, IPOXOASAIIEH Y4epe3 OCh JIIEMEHTA.

Hudopmanus 00 n3MEHEHIX:

Pa3zoen 3 dononnen nynkmom 3.18a ¢ 20 anpena 2018 e. - Usmenenue N 3

3.18a ompeccoBanHoe coenuHenue: CoelMHEHUE apMaTYpPHBIX CTEPKHEW MyTeM IJIaCTHYECKOH
nedopMmaruu 6e3 HarpeBa CTaJbHBIX COCAMHUTENBHBIX My(PT ¢ TOMOILIBI0 MOOMIBHOTO 000pYIOBaHUS B
YCJIOBUSIX CTPOUTENBbHOM MJIOMAAKA UIIU CTAIMOHAPHOIO B 3aBOJICKUX YCIIOBHUSIX.

3.19 miuoTHoCcTh OeToHa: XapaKTepUCTHKa OETOHA, paBHAs OTHOIICHUIO €r0 MAacchl K 00BEMY,
pENIaMEHTUPYETCSI MAPKOM 1O cpeAaHen IIoTHOCTH D.

3.20 npenesbHoe ycuiaue: Hanbomnpiee ycuime, KOTOpO€ MOXKET OBbITh BOCHIPHHSITO SJIEMEHTOM,
€ro CEUYEHUEM IIPU MIPUHATHIX XapaKTEpUCTUKAX MaTEpUAJIOB.

3.21 nponunaemocth 6eToHa: CBOICTBO O€TOHA MPOITYCKATh uepe3 ceOst ra3bl WM KUAKOCTU MPH
HaJM4YMM TpaJueHTa JaBJieHHs (periaMeHTHpYyeTcs MapKoil Mo BoJoHempoHuraemMoctd W) 1nunbo
oOecrieunBath AUPPYy3MOHHYIO TPOHUIIAEMOCTh PACTBOPEHHBIX B BOJIE BEILIECTB B OTCYTCTBHE IPaJAUEHTA
JaBiaeHUsl (peraMeHTUpPYeTCs HOPMHUPYEMBIMU BEIMYMHAMHU IUIOTHOCTH TOKa M 3JIEKTPUUYECKOTO
MOTEHITNANA).

3.22 pabouasi BbIcOTAa ceyeHMs: PacCcTosHME OT CXKaToM IpaHU AJIEMEHTA A0 LEHTPa THKECTU
pPacTAHYTOM MPOAOIBHOU apMaTyphI.

Hudopmanus 00 n3MEHEHHIX:
Pa3zoen 3 oononnen nynkmom 3.22a ¢ 20 anpens 2018 e. - Usmenenue N 3

3.22a pe3bOoBoe coeanHeHne: CoeqUHEHUE apMaTypHBIX CTEpXHEH pe3b0OoBBIMH MYy(dramu
3aBOJICKOTO M3TOTOBJICHHSI C Hape3aHHON BHYTpPEHHEH pe3p0o0il, COOTBETCTBYIOLICH Mpoduiio pe3nOsl,
Hape3aeMOoM Ha COETMHSEMBIX apMaTyPHBIX CTEP/KHSIX.

3.23 camonanpsi:keHue 6eToHa: HanpsbkeHue coxaTHs, BOZHUKaroIlee B 0€TOHE KOHCTPYKIIMH MPU
TBEPACHUU B PE3YJIbTATE PACHIMPEHUS LIEMEHTHOIO KAMHS B YCIOBUSIX OTPAHUYEHHUS 3TOMY PACIIMPEHHUIO,

pErJIaMEHTHPYETCST MAapKOM 110 CAMOHAIPSHKEHUIO P .
Hudopmanus 00 I3MEHEHIIX:
Pa3zoen 3 oononnen nynkmom 3.23a ¢ 20 anpens 2018 e. - Mzmenenue N 3
3.23a coequnuTeabHasi My Ta: YCTpOHCTBO ¢ HEOOXOIUMBIMH JOMOTHUTEIBHBIMU AJIEMEHTAMU
JUIST MEXaHWYECKOTO COCIMHEHUsI apMaTypHBIX CTEp)KHEW C IeNbl0 oOecredyeHus Tmepefadyud yCUIIUs C

OJHOTO CTEP>KHA Ha IPYrou.
3.24 cThikM apMaTypbl BHaxJecTKy: CoeqMHEHHE apMaTypHBIX CTEp)KHEW MO X JIMHE 0e3

CBAPKH IMYTEM 3aBCACHHUA KOHIA OJJHOI'O apMaTypHOIro CTCPIKHA OTHOCUTCIIbHO KOHIIA APYIoro.

Hudopmanus 00 n3MEHESHWIX:
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Pa3zoen 3 oononnen nynkmom 3.5a ¢ 20 anpens 2018 a. - Usmenenue N 3
3.24a nanroBoe coeauHenue: CoeIUHEHHE apMATYpHBIX CTEP)KHEH, BBIMOJIHIEMOE IyTEM
3alllEMJIEHUs] apMaTypHBIX CTEp)KHEH MNpu THOMOIM  KOHYCHBIX  COCJUMHHUTENBHBIX  IUIACTHH
pacrioyiaraloliMxcss BHYTPU KOHYCHBIX BTYJIOK.

4 Ooume TpeOoBaHMS K 06 TOHHBIM H KeJ1e300€ TOHHBIM KOHCTPYKIUSIM

4.1 beroHHble U Kene300€TOHHbIE KOHCTPYKIIMM BCEX THUIIOB JOJKHBI YIOBJIETBOPSTH
TpeOOBaHUSIM:

mo 0€30I1aCHOCTH;

10 SKCILTyaTallHOHHOW PUTOIHOCTH;

I10 JI0JITOBEYHOCTH,

a TakKe JIOMOJIHUTEIBHBIM TPEOOBAHU M, YKa3aHHBIM B 33/IaHUU HA IPOEKTUPOBAHHE.

4.2 Jlnga ymoBIETBOpPEHUs] TpeOOBaHWI IO OE30MacHOCTH KOHCTPYKIIMH JIOJDKHBI MWMETh TaKHe
HayaJbHbIE XapaKTePUCTHKHU, 4YTOObI TPU pa3IMYHBIX pPACUETHBIX BO3ACHCTBUAX B Ipolecce
CTPOMTENIBCTBA M OKCIUTyaTallUM 3JaHUW U COOPYKEHUW ObUIM MCKIIOYEHBl pa3pylieHUs Ir00ro
XapaKTepa WM HapylleHUs HKCITyaTallMOHHOW NMPUTOJHOCTH, CBSI3aHHBIE C MPUYMHEHUEM BpeAa >KU3HU
WJIM 30POBBIO IPaKJaH, UMYLIECTBY, OKPYXAIOLIEW Cpeze, »KU3HU U 310pPOBbIO JKUBOTHBIX M PACTEHUSIM.

4.3 Jlns ynoBneTBopeHHs TpeOOBaHUM MO HKCILTyaTal[MOHHON MPUTOAHOCTH KOHCTPYKLHMS JODKHA
UMETh TaKUe HayalbHbIC XaAPAKTEPUCTHKHM, YTOOBI IPH pPA3IUUHBIX pACUETHBIX BO3ACHCTBUAX HE
IPOUCXOJMIIO 00pa30BaHUE MJM YPE3MEPHOE PACKPBITHE TPEIMH, a TAaKkKe HE BO3HHUKAIM Ype3MEpHbIe
nepeMeleHus, KkojgeOaHus W JIpyrue MOBPEXKICHUS, 3aTPYAHSIONME HOPMAJIbHYIO SKCIUIyaTaluio
(HapymieHue TpeOOBaHMH K BHEUHEMY BHUAY KOHCTPYKIMHM, TEXHOJIOIMYECKUX TpeOOBaHUN IO
HOpPMaJIbHOW paboTe 000pynOoBaHUS, MEXaHM3MOB, KOHCTPYKTUBHBIX TPeOOBAHUM MO COBMECTHOH paboTre
AJIEMEHTOB U JIPYTUX TpeOOBaHMUM, YCTAHOBJIEHHBIX IPH IPOEKTUPOBAHUN ).

B HeoOXoIuMBIX clydasX KOHCTPYKIMHU JOJKHBI HMMETh XapaKT€pPUCTHUKU, OOecledMBaroIIe
TpeOOBAHMSI 110 TETIJIOU30JIALUH, 3BYKOU 3OS, OMOIOTHYECKOH 3alMTe U Ipyrue TpeOoBaHus.

TpeOoBaHusi MO OTCYTCTBHIO TpPEIMH MNPEIBIBIAIOT K Keje300€TOHHBIM KOHCTPYKLUMSM, Y
KOTOPBIX TpU TIOJHOCTBIO pACTIHYTOM CEYEHMHM JIOJDKHAa ObITh oOecliedeHa HEeNmpOHUIAeMOCTb
(HaxoasLWMCS O] IaBJIEHUEM JKUJIKOCTU WJIM Ia30B, UCIBITHIBAIOLMM BO3ACHCTBUE pagualuy U T.II.), K
YHUKAJIBHBIM KOHCTPYKUHUSIM, K KOTOPbIM HPEIbSIBISIOT MOBBIIICHHBIE TPEOOBAHUS 110 JOJITOBEYHOCTH, a
TaKKe K KOHCTPYKLIMSM, SKCIITyaTUPYEMbIM B arpeCCUBHOM Cpefie B Citydasx, ykazaHHbIX B CII28.13330.

B ocranbHBIX XKene300eTOHHBIX KOHCTPYKIHMSAX OOpazoBaHUE TPENMH JOMYCKAeTCs, U K HUM
IPEIbABIIAIOT TPEOOBAHMS 110 OTPAHMYEHUIO M PUHBI PACKPBITHS TPEIMH.

4.4 Jns ynaoBIETBOPEHUs] TpeOOBAaHUM JOJITOBEYHOCTH KOHCTPYKIHUS JIOJDKHA HMETh TakKue
HayaJbHBIC XapPAKTEPUCTHKH, YTOOBI B TEUYEHHWE YCTAHOBJICHHOTO JIMTEIBHOTO BPEMEHH OHa
yAOBJIETBOpsla Obl TpeOOBaHUAM IO O€30MAaCHOCTU M HKCIIYaTallMOHHOW IPUIOJHOCTH C Y4ETOM
BIUSHUS HAa TEOMETPUYECKUE XapaKTepPUCTUKUM KOHCTPYKIMH M MEXaHMYECKHE XapaKTepUCTUKHU
MaTepuajIoB Pa3INYHBIX PACUETHBIX BO3JIEHCTBUM (IVINTEIBHOE BO3CHCTBUE HATPY3KH, HEOIAronpusT HbIe
KINMaTHYeCKHe, TEXHOJIOTMYECKHE, TeMIepaTypHble U BIIQA)KHOCTHBIE BO3JCHCTBHS, IOMNEPEMEHHOE
3aMOpaKMBAaHUE U OTTAaUBAHUE, AT PECCUBHBIC BO3ICHCTBUS U JIP.).

Hudpopmarus 06 MU3MEHEHWMSIX:
Ilynxm 4.5 usmenen c 20 anpensa 2018 e. - Uzmenenue N 3

Cm. npeovloywyio peoakyuro
4.5 be3onacHOCTh, OKCIUIyaTal[MOHHAs  IPUTOJHOCTh,  JOJTOBEUYHOCTh  OETOHHBIX U
JKEJIe300€TOHHBIX KOHCTPYKIMUA U JIpyTUe yCTaHABIMBAEMbIC 33/laHUEM Ha MPOECKTUPOBaHUE TPEOOBAHUS
JIOJKHBI OBITH 00ECIIE€UEHbI BBITTOJTHEHUEM:
TpeOOBaHUM K OETOHY M €r0 COCTaBJISIOIIM;
TpeOOBaHUI K apMaType;
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TpeOOBaHMI K pacyeTaM KOHCTPYKIU;

KOHCTPYKTHUBHBIX TpeOOBaHUI;

TEXHOJOTUYECKUX TPeOOBaHUI;

TpeOOBaHMI1 O SKCILTyaTaIlHH.

TpeboBaHusi TO Harpy3kaM W BO3JCHCTBUSAM, MpPENETy OTHECTOWKOCTH, HEIMPOHHIIAeMOCTH,
MOpPO30CTOMKOCTH, IMpeNeNbHbIM IOKa3arenaMm Jedopmanuii (mporudam, MnepeMeleHusM, aMIUIUTYe
KOJIeOaHMI1), pacUeTHBIM 3HAYEHMSM TEMIIEpaTypbl HApY)KHOI'O BO3/1yXa M OTHOCHUTEIBHOH BJIAKHOCTU
OKpPYKaIOIICH Cpelpl, MO 3aIlUTE CTPOUTEIBHBIX KOHCTPYKIMHI OT BO3ACHCTBUS arpeCCUBHBIX CPEXN U JP.
YCTaHABJIMBAIOTCSA COOTBETCTBYIOIIMMHU HOpMaTUBHBIMU JokymeHTamu (CII20.13330, CIT 14.13330, CII
28.13330, CIT122.13330, CIT 131.13330, CIT 122.13330, CI12.13130).

Hudopmanus 00 n3MEHEHHIX:

Uszmenenuem N 2, ymeepowcoennvim npuxazom Muncmpos Poccuu om 30 oexabpsa 2015 2. N 981/np, &
nyHkm 4.6 enecenvl uzmenenus, ecmynarowjue 8 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeti peoaxyuu

4.6 TIpu nmpoeKkTHpOBaHUU OETOHHBIX U HKEI€300€TOHHBIX KOHCTP YK HaJIE)KHOCTb KOHCTP YKL
ycra"naBauBaroT conmacHo ['OCT 27751 momyBepOSITHOCTHBIM METOJIOM pacyeTa MyTEM HCHOJIb30BAHUS
pacyeTHbIX 3HAYEHHUI Harpy30K M BO3JEHCTBMI, pacyeTHBIX XapaKTepUCTUK OETOHAa M apMarypsl (WU
KOHCTPYKIIMOHHOM CTajin), OMpeNeNieMbIX C IOMOIIBIO COOTBETCTBYIOIIMX YacTHBIX K03 (h(UIIMEHTOB
HAJIeKHOCTH 1O HOPMATHBHBIM 3HAYEHUSM JTUX XapaKT€PUCTUK, C Y4ETOM YPOBHS OTBETCTBEHHOCTH
3IaHUN U COOPYKECHUM.

HopmaTuBHBIE 3HaueHUs HArpy30K M BO3ACHCTBH, 3HAYCHHS KOI(DPUIIMEHTOB HANEKHOCTH IO
Harpyske, Kod(Q@QUIMEHTOB HAJIe)KHOCTA MO HA3HAUYEHHIO KOHCTPYKIMH, a TalKe JeJIeHHEe Harpy30K Ha
IIOCTOSIHHBIE M BpPEMEHHbIE (JUIMTEIbHBIE M KPATKOBPEMEHHBIE) YCTAHABIMBAIOT COOTBETCTBYIO MU
HOPMaTUBHBIMU JIOKYMEHTaMU JUIsl CTPOUTENbHBIX KOHCTpYKui (CIT 20.13330).

PacueTHble 3HaUeHUsI HArpy30K M BO3AECHCTBUN NMPUHUMAIOT B 3aBUCUMOCTH OT BHJIa PACYETHOTO
IIPENETBHOTO COCTOSIHUS U PACUE€THOM CUTYallUH.

VYpoBeHb HAIEKHOCTH pACUYETHBIX 3HAUYEHMI XapaKTepUCTHUK MAaTEepHaJIOB YCTAHABJIMBAIOT B
3aBUCHMOCTH OT PAacuye€THOW CHUTYallMd M OT ONACHOCTH JOCTUKEHHS COOTBETCTBYIOILLETO MIPEAEIBHOIO
COCTOSIHUS M PEryIUpYIOT 3HAaueHUEM K03 (pOUIIMEHTOB HAIEKHOCTH MO OETOHY W apMaTrype (Wiu
KOHCTPYKIIMOHHOM CTajn).

Pacyer O€TOHHBIX M JKENE300€TOHHBIX KOHCTPYKIHMH MOKHO TPOU3BOJUTH MO 33aJaHHOMY
3HAYEHUIO HAJISKHOCTU Ha OCHOBE MOJHOI0 BEPOATHOCTHOIO pacyeTa MpHU HAIMYUHU JOCTATOYHBIX JaHHBIX
00 M3MEHYUBOCTH OCHOBHBIX ()aKTOPOB, BXOJALIMX B PAaCUETHBIEC 3aBUCUMOCTH.

S TpeOoBaHus K pacyeTy 0€ TOHHBIX H JKeJIe300e TOHHBIX KOHCTPYKIMIi

5.1 O01mme moJ10:Ke HUA

Hudopmarus 06 U3MEHEHMSIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 dexabps 2015 2. N 981/np, 6
nynkm 5.1.1 enecenvt usmenenus, ecmynairowue 6 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeli peoaxyuu
5.1.1 Pacdersl GETOHHBIX U ’K€1€300€TOHHBIX KOHCTPYKLUMH cielyeT IPOU3BOJAUTh B COOTBETCTBUU
¢ tpeboBanusmu ['OCT 27751 mo npeaenbHbIM COCTOSHUSM, BKIIOYAOIIM:
IIpeJIeNIbHBIE COCTOSIHUSI NIEPBOM TPYIIIbI, MPUBOAALIME K ITOJHONH HENPUTOJHOCTH IKCILITyaTaluu
KOHCTPYKLIUI;
NpeAeabHbIE COCTOSHUS BTOPON TIPYINbl, 3aTPYAHSIONME HOPMAJIbHYIO 3KCIUIyaTalUIo
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Ceonx npasuia CIT 63.13330.2012 "CHull 52-01-2003. BetoHHBIE | *elie300€TOHHBIE KOHCTPYKIUH. OCHOBHBIE MOJOKEHHUS".. ..

KOHCTPYKUMH WM YMEHBIIAIOIIME JOJIOBEYHOCTh 3JaHUM M COOPYKEHHM 10 CpPaBHEHUIO C
[IpeIyCMaTPUBAEMbIM CPOKOM CITY>KOBI.

PacueTsl 10/KHBI 00€CIeunBaTh HAISKHOCTh 3aHUI UM COOPYKEHUH B TEYEHHE BCEro CpOKa MX
CITYKOBI, a TalKe MPU MPOU3BOICTBE PA0OT B COOTBETCTBUHU C TPEOOBAHUSIMH, TPEIBSBISEMBIMHA K HIM.

PacyeTsl 1o npeaenpbHbIM COCTOSHUSAM ITEPBOM IPYIITBI BKIIOYAOT:

pacuer no NpoYHOCTH;

pacyer mo yCTOHYMBOCTH (GOPMBI (U1 TOHKOCTEHHBIX KOHCTPYKIIHH );

pacyer no yCTOMYMBOCTH MOJI0KEHHU S (OIIPOKHIbIBAHUE, CKOJIBXKEHUE, BCIUIBIBAHUE).

PacueTsl Mo MpoyHOCTH OETOHHBIX U KEIE300€TOHHBIX KOHCTPYKIHUHN ClIEAYeT MPOU3BOJUTH U3
YCIIOBUS, TI0 KOTOPOMY YCHITHSI, HAIIPsDKEHUS U Jie GopMaIiiy B KOHCTPYKIIUSAX OT Pa3InYHBIX BO3ICHCTBUIMA
C y4eTOM HAYaJIbHOIO HAIPSDKEHHOIO COCTOSHUS (IIpelHANpsHKeHHe, TeMIlepaTypHble M JIpyrue
BO3ICUCTBUSI) HE JIOJDKHBI MPEBBIIATE COOTBETCTBYIOUMX 3HAUYEHUU, YCTAHOBJIEHHBIX HOpPMAaTHBHBIMU
JIOKyMEHTaMH.

Pacuetsl mo ycroilumBocTH (POPMBI KOHCTPYKLUMH, @ TaKKe MO YCTOMYMBOCTU IOJOXKEHHUS (C
Y4€TOM COBMECTHOM pabOThl KOHCTPYKIIMU M OCHOBaHUS, UX Jie GOPMAIIMOHHBIX CBOHCTB, COMPOTHBIICHUS
C/IBUTY 110 KOHTaKTy C OCHOBAaHUEM U JIPYTMX OCOOEHHOCTEN) CIeAyeT MPOU3BOAUTH COIIACHO yKa3aHUSAM
HOPMAaTUBHBIX IOKYMEHTOB Ha OTJEJIbHBIEC BUJIbI KOHCTPYKIIUH.

B HEoOXoauMBIX ciaydasX B 3aBHCHUMOCTH OT BHJa M Ha3HAUCHUS KOHCTPYKUIHMH JIOJKHBI OBITH
MIPOU3BEJCHBI PACUETHI MO MPEAETbHBIM COCTOSIHUSAM, CBSI3aHHBIM C SBJIECHUSMH, P KOTOPBIX BO3ZHUKAET
HEOOXOMMOCTb MPEKpaLICHHUS KCIUTyaTalluy 31aHUsl U COOpY)KEHUs (Ype3MepHble aAeopMaluu, CIBUTU
B COCIMHEHUSX U APYTUE SBIICHUS).

Pacuersl o npeaenbHbIM COCTOSIHUSIM BTOPOW TPYMNITBI BKIIOYAIOT:

pacuer o 0Opa3oBaHUIO TPEILMH;

pacueT Mo pacKphITUIO TPELIMH;

pacyer 1o aehopMaIrusmM.

Pacuer OETOHHBIX M JKENE300€TOHHBIX KOHCTPYKIMH 1O 0Opa3oBaHUIO TPEUMH CleayeT
IIPOU3BOAUTH U3 YCIOBMS, IO KOTOPOMY YCHJIMS, HANPSDKEHUS WIM JegopMaluid B KOHCTPYKIUSAX OT
pasNIMYHBIX BO3JEHCTBUM HE JOJDKHBI IIPEBBINIATH COOTBETCTBYIOIMX HX MpPEACIbHBIX 3HAYCHHI,
BOCIIPUHHUMAEMBIX KOHCTPYKIIMEH NpU 00pa30BaHUU TPELMH.

Pacuer ’xene300€TOHHBIX KOHCTPYKIMH IO PAcKphITHIO TPEIMH HPOU3BOAAT W3 YCIOBHUS, IO
KOTOPOMY IIMPHUHA PAaCKpPBITHS TPEUMH B KOHCTPYKIMH OT Pa3Iu4HBIX BO3JACHCTBUM HE JOJDKHA
IpEBBIATh MPEIETbHO JOMYCTUMBIX 3HAYEHWH, YCTaHABJIMBAEMbIX B 3aBHCHUMOCTH OT TPEeOOBaHUH,
NPEABbABISEMbIX K KOHCTPYKLMH, YCIOBUH €€ SKCIUIyaTalluH, BO3JIEHCTBUS OKpYXKalollled cpelspl U
XapakTepUCTUK MaTepHaJIOB C y4ETOM OCOOCHHOCTEH KOPPO3MOHHOIO MOBEICHUS apMaTyphl.

Pacuer GeTOHHBIX M KeJIe300€TOHHBIX KOHCTPYKIMM 10 IedopMalusM ClIeayeT MPOU3BOAUTD U3
YCJIOBHSI, IO KOTOPOMY MPOTHOBI, YIJIbl TOBOPOTA, NEPEMELICHUS U aMIIJIUTY/AbI KOJeOaHUsI KOHCTP YKL
OT DAa3JINYHBIX BO3NCHCTBUI HE [OJDKHBI IPEBBIIATH COOTBETCTBYIOUMX IIPENEIBHO JOIYCTHUMBIX
3HAQYEHUN.

JIJ1 KOHCTPYKIU, B KOTOPBIX HE J0IyCKaeTcsi 00pa30BaHKe TPELUMH, JOJKHBI ObITh 00eCTIeueHbl
TpeOOBaHMsI 10 OTCYTCTBUIO TpeMH. B 3TOM cilydae pacuer 1o pacKpbITHIO TPEIIMH He POU3BO/IAT.

JUisi OCTalbHBIX KOHCTPYKLIMH, B KOTOPBIX JOMYyCKaeTcsi oOpa3oBaHWE TpEUMH, pacyer IIo
00pa30BaHUI0 TPEUMH MPOU3BOJAAT JUIsl ONpeeNeHNsI HEOOXOIMMOCTH pacueTa Mo PacKpbITHIO TPELMH U
ydera TpeUMH MpH pacyere 1o Aedopmanusim.

5.1.2 Pacyer OCTOHHBIX | JKEIE300€TOHHBIX KOHCTPYKUHMH (JMHEHHBIX, TIIOCKOCTHBIX,
IPOCTPAHCTBEHHBIX, MACCUBHBIX) IO MPEAETIbHBIM COCTOSHUSAM IEPBOW U BTOPOM IPYII IPOU3BOAAT IO
HAIPsDKEHUSM, YCHIIMSM, Ae(pOpMalusM U MepeMeleHUsIM, BBIYUCIEHHBIM OT BHEIIHHUX BO3JICHCTBUIl B
KOHCTPYKIHSX H 00pa3yeMbIX HMH CHCTeMaxX 3JaHUd U COOPYKEHHUH C y4eToM (PU3UYECKOM
HeJNMHeHocTH (Heynpyrux aedopMmanuii 0eToHa UM apMaTypbl), BO3MOKHOIO 00pa3oBaHUs TPEUMH U B
HEOOXOJMMBIX CIIy4asiX - aHU30TPOIMHU, HAKOIJICHUS MOBPEXKICHHNA U T'€OMETPUYECKON HENMHEHHOCTH
(BusiHue nedopManuii Ha U3MEHEHHUE YCUIINN B KOHCTPYKIIHSIX).
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Ceop mpasmn CIT 63.13330.2012 "CHull 52-01-2003. BbeToHHBIE U kKene300eTOHHBIC KOHCTPYKIMH. OCHOBHBIC MOJIOXKEHHA" .. ..

@®u3NUECKyl0 HEJIMHEWHOCTh M  AHM3OTPONMIO  CIEAYeT Y4YUTHIBaThb B  OINPEACIAIONMX
COOTHOILEHUSIX, CBS3bIBAIOIIMX MEXY cO00M HanpspkeHus U AeopMaluu (MU yCHIIHS U ITepeMEILEHUs),
a TaKKe B YCIOBUSAX IPOYHOCTH U TPELMHOCTONKOCTH MaTepHaa.

B cratnueckn HeonmpeaeanMbIX KOHCTPYKIMSAX CIeAyeT YUUThIBaTh IIepepacnpeesieHue YCHIINM B
JIEMEHTAX CHUCTEMbI BCIIEJACTBHE 00pa30BaHUs TPEIMH U pa3BUTUs HEYNpYrux aedopmanuil B 6eToHe U
apMaType BILIOTb JO BO3HMKHOBEHMS INPEICIBHOIO COCTOSHUA B 3neMeHTe. Ilpu oTcyrcTBMM MeTOJ0B
pacueTa, yIUTHIBAIOLIMX HEYIIPYTUE CBOWCTBA KEJIE300€TOHA, a TAKKE AJIS MPEABAPUTEIBHBIX PACUETOB C
y4eTOM HEYNPYIMX CBOMCTB »Ke€se300€TOHA YCWIMS W HalmpsDKEeHHS B CTATHYECKH HEONPENeTUMBIX
KOHCTPYKIMSIX M CHCTeMax JIOMYCKAeTCs OHpelelsiTb B  IPEANOJIOKEHUH  YIpPYyrol paboThl
JKeJe300€TOHHBIX 3J1eMeHTOB. [Ipu 3TOM BiMsSHUE PU3NYECKON HETMHEHHOCTH PEKOMEH/1yeTCsl YUUThIBATh
IIyTeM KOPPEKTUPOBKM pE3YJIbTAaTOB JIMHEWHOIO pacdyera Ha OCHOBE JAHHBIX JKCIEPUMEHTAJIBHBIX
UCCIICZIOBAaHUM, HEJIMHEHHOIOo MOJEIUPOBAHUS, pE3YyJIbTaTOB pacyeTa aHaJOTMYHBIX OOBEKTOB U
AKCIEPTHBIX OI[EHOK.

ITpu pacuere KOHCTPYKIMI O TPOYHOCTH, JePopMaLIUsIM, 0Opa30BAHUIO U PACKPBITHIO TPEIMH Ha
OCHOBE METOJa KOHEUHBIX DJEMEHTOB JOJDKHBI OBITh IPOBEPEHBI  YCIOBHUS IMPOYHOCTH U
TPELMHOCTOMKOCTH ISl BCEX KOHEYHBIX 3JIEMEHTOB, COCTaBIISIONIMX KOHCTPYKIMIO, a TakKe YCIOBUS
BO3HMKHOBEHHSI YPE3MEPHBIX NMEPEMEUICHUN KOHCTPYKUMH. [Ipu OIeHKe NpenenpHOro COCTOSHHS IO
IIPOYHOCTH JIOMYCKAETCsI I10JIaraTh OT/IEIbHBIE KOHEUYHBIE 3JIEMEHTBI Pa3pyIIECHHBIMHU, €CIIN 3TO HE BIICYET
3a CcOOOM MpOrpeccCUpyIOLIEro paspylleHUs 30aHUS WIJIM COOPYKEHHUsS, M IO HCTEYEHUU JEeHCTBUS
paccMaTpuBaeMON HArpy3KH SKCIUIyaTallHOHHAsl IPUTOJHOCTD 3[aHMS WA COOPY)KEHHS COXpPaHACTCS WIH
MO’KET ObITh BOCCTAaHOBJIEHA.

Omnpenenenue mnpeneiabHbIX yCUIWM W jaedopmanuii B OETOHHBIX U KEJIE300€TOHHBIX
KOHCTPYKIMSX ClIeqyeT MpPOM3BOAUTh Ha OCHOBE pAacUeTHBIX cxeM (Mozenei), Haubosiee OIM3KO
OTBEUAIOIIMX pEaTbHOMY (U3UYECKOMY Xapakrepy paboTbl KOHCTPYKIMH M MaTepualoB B
paccMaTprBaeMOM IIPEAEIbHOM COCTOSHUH.

Hecymuryto ciocoGHOCTh kKene300eTOHHBIX KOHCTPYKIUM, CIOCOOHBIX MPEeTepreBarh J0OCTaTOYHbIE
nacTuyeckue aedopMani (B 4aCTHOCTH, NMPU HMCIOJIB30BAHMH apMaTyphl C (PU3MYECKHM TMpPEAesioM
TEKy4eCTH ), IOMYCKAEeTCsl ONPENeNIATh METOIO0M MPEIEIbHOTO PaBHOBECHSL.

Hudopmanus 06 U3MEHEHHSIX:

Uszmenenuem N 2, ymeepoicoenuvim npuxazom Muncmpos Poccuu om 30 oexabps 2015 2. N 981/np, 6
nyHkm 5.1.3 6necenvl usmenenus, ecmynarowue ¢ cuiy ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovloyujeli peoaxyuu

5.1.3 Tlpu pacuerax OETOHHBIX M KEJIE300€TOHHBIX KOHCTPYKIMH IO MPEACIbHBIM COCTOSIHUSIM
CJIeJlyeT pacCMaTpuBaTh pa3lIMYHbIE pacueTHble cuTyaluu B cooTBerctBuM ¢ ['OCT 27751, B TOM uuncine
CTaJIMM U3TOTOBJICHUS, TPAHCIIOPTUPOBAHUSI, BO3BE/ICHHU S, IKCILITyaTalluH, aBapUIHbIE CUTYALNH, a TAKKe
oXxap.

5.1.4 PacueTbl GETOHHBIX U KEI€300€TOHHBIX KOHCTPYKIUM ClIeQyeT MPOU3BOIUTH HA BCE BU/IBI
Harpy3oK, OTBEYAOUMX (YHKIMOHATHPHOMY HA3HAUEHUIO 3JIaHUW W COOPYKEHUU, C y4eTOM BIUSHHSI
OKpYXKAIOIEH Cpelbl (KIMMaTHYECKUX BO3ICHCTBUIN W BOJBI - JJI1 KOHCTPYKIIHH, OKpP Y)KEHHBIX BOJION ), a B
HEOOXOMMMBIX CIy4asgX - C Y4EeTOM BO3IACHCTBUS TIOXKapa, TEXHOJIOTHYECKUX TEMIEPAaTYpHBIX U
BJIQXKHOCTHBIX BO3JICHCTBUI M BO3JACHCTBUI arpeCCUBHBIX XMMUYECKUX CPEJI.

5.1.5 Pacuersi OETOHHBIX | JKENE300€TOHHBIX KOHCTPYKIIMH TIPOU3BOIAT Ha JEHCTBUE
M3THOAI0 X MOMEHTOB, MMPOJAOIBHBIX CHII, TONEPEYHBIX CUJT U KPYTSIIM X MOMEHTOB, a TAKKE HA MECTHOE
JIEICTBUE HATPY3KH.

5.1.6 Tlpu pacuere 37eMEHTOB COOPHBIX KOHCTPYKIIMH Ha BO3ACHCTBHUE YCHJIMM, BO3HHUKAFOIIM X
MpU UX MOJbEME, TPAHCHOPTUPOBAHUH M MOHTAXKE, Harpy3Ky OT MacChl 3JIEMEHTOB CJIEAyeT IPUHUMATh C
KO3(OUITMEHTOM AMHAMUYHOCTH, PABHBIM:

1,60 - mpu TpaHCHOPTUPOBAHUH,

1,40 - npu norbeMe ¥ MOHTAXKE.
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JlonmyckaeTrcss MpUHUMATh Oosiee HU3KHE, 0OOCHOBAHHBIE B YCTAaHOBJICHHOM MOPS/IKE, 3HAUYCHUS
KO3 (DUITMEHTOB TUHAMUYHOCTH, HO HE HUXe 1,25.

5.1.7 Tlpm pacyerax OETOHHBIX M KeJe300€TOHHBIX KOHCTPYKUUH CIeIyeT Yy4UTHIBATh
0COOCHHOCTH CBOMCTB pa3lMYHBIX BHJIOB OCTOHA M apMaTypbl, BIMSHUS Ha HUX XapaKrepa Harpy3kd H
OKpYXKAIOIEH Cpesbl, CTOCOO0B apMUPOBAHMsI, COBMECTHOCTh PaOOThI apMaTyphbl ¥ O0eToHa (P HATH YUK
U OTCYTCTBHUH CIICTUICHHS apMaTyphl C OCTOHOM), T€XHOJOTUIO M3TOTOBIEHHUS KOHCTPYKTUBHBIX THUIIOB
JKeJI€300€TOHHBIX JIEMEHTOB 3/1aHUM U COOPYKEHUH.

5.1.8 Pacder npenBapuTEIbHO HAMPSHKEHHBIX KOHCTPYKIUHM CIEIyeT MPOU3BOAWTH C YU4ETOM
HayalbHBIX (MPEIBAPUTENBHBIX) HANpsbKeHUW u  aegopmanuii B apmarype ©u  O€TOHEe, MOTeph
MPEIBAPUTEIHHOTO HAMIPSDKEHUS M 0COOCHHOCTEH Tepeadyn MpeaBapruTEIbHOTO HAPSHKSHHS Ha OCTOH.

5.1.9 B MOHONUTHBIX KOHCTP YKIUSIX JIOJKHA OBITh 0OecrieuyeHa MPOYHOCTh KOHCTPYKIIUU C YUETOM
pabounx MBOB OETOHUPOBAHUSL.

5.1.10 Tlpu pacdere COOpPHBIX KOHCTPYKIUM NOJDKHA OBITH OoOecredeHa MPOYHOCTH Y3JIOBBIX U
CTBHIKOBBIX CONPSDKEHUM COOPHBIX 3JIEMEHTOB, OCYIIECTBIEHHBIX TYTEM COCTMHEHUS CTATbHBIX 3aKIaIHbIX
JeTanei, BBIITYCKOB apMaTypbl U 3aMOHOJIMYMBAHUS OETOHOM.

5.1.11 Ilpum pacuere INIOCKUX M IPOCTPAHCTBEHHBIX KOHCTPYKIHU, MOABEPracMbIX CHIOBBIM
BO3/ICUCTBUSIM B JBYX B3aUMHO NEPHEHMKYIAPHBIX HAIPABICHUSAX, PACCMATPUBAIOT OTJEIbHBIE,
BBIJICJICHHBIE W3 KOHCTPYKUUH IUIOCKME WJIM IPOCTPAHCTBEHHBIE MaJbl€ XapaKTEPHBIE 3JIEMEHTHI C
YCUJIMSIMH, JCUCTBYIOIIMMH 1O OOKOBBIM CTOpOHaM »3JjieMeHTa. [Ipy Hanuuuu TpeumH 53TH YCHIIUS
OTPENENAIOT C YU4ETOM pACIOJIOKEHUS TPELMH, >KeCTKOCTH apMaTrypbl (0CeBOW M TaHTEHIIMAIbHON),
JKECTKOCTH OeToHa (MeXIy TpeUMHAMH M B TPELUMHAX) U JIpyrux ocobeHHoctell. [Ipu otcyrcTBUM
TPELMH YCUJIHS ONPEAEsIIOT KaK Ui CIJIONIHOTO Tena.

JlonmyckaeTrcs NMpU HATUYUM TPEUMH OMNPENCATh YCHIIMS B NPEANONIOKEHUU YIPYro paboThl
JKEJIe300€TOHHOTO AJIEMEHTA.

Pacuyer a1ieMeHTOB clieyeT MPON3BOJUTH IO Han0oJiee OMACHbIM CEYEHUSIM, PACIIOIOKEHHBIM 0T
YIJIOM II0 OTHOLICHHWIO K HAaIlPaBJIEHUIO ACHCTBYIOIMX HA 3JEMEHT YCWIMI, Ha OCHOBE PacueTHBIX
MoJIeNiel, yIUTHIBAIOMM X pabOTy pacTsHyTOH apMaTyphl B TpEIMHE U paboTy OeTOHA MEXy TPeIMHAMU
B YCIIOBHSIX IJIOCKOTO HAIPSHYKEHHOTO COCTOSIHUS.

5.1.12 Pacuer mIOCKMX M NPOCTPAHCTBEHHBIX KOHCTPYKLUH JOMYCKAETCsl NMPOU3BOAUTH UL
KOHCTPYKIIMM B LIEJIOM Ha OCHOBE MeETOJa IpENeiIbHOIO paBHOBECHUS, B TOM YHCIE C YYETOM
ne(OpMUPOBAHHOTO COCTOSIHUSI K MOMEHTY Pa3pyIlIeHUSI.

5.1.13 Ilpu pacdyere MacCHUBHBIX KOHCTPYKLUH, IOABEPracéMbIX CHJIOBBIM BO3ICUCTBUSAM B TpeEX
B3alMHO MEPHEHIMKYISPHBIX HAIPaBJICHUAX, pACCMATPUBAIOT OTIEJIbHBIE BBIJICIIEHHBIE U3 KOHCTPYKUUU
MaJible 00bEeMHBIE XapaKTEepHbIE AIEMEHTHI C YCUIIUSIMU, ACHCTBYIONIMMU 10 TpaHsaM anieMeHTa. [Ipu stom
YCUJIUS CIENYET ONPEAEIATh Ha OCHOBE PEANOCHIIOK, aHAJIOTUYHBIX IPUHSTHIM JUISl TJIOCKUX JIEMEHTOB
(em. 5.1.11).

Pacuyer a1eMeHTOB clieyeT MPOU3BOJUTH 10 HanboJiee OMACHBIM CEYCHUSIM, PACIIOIOKEHHBIM 1101
YIJIOM 110 OTHOLIGHWIO K HAaIlpaBJIEHUIO ACWCTBYIOIIMX HAa AJIEMEHT YCUJIUN, Ha OCHOBE pacydEeTHBIX
MoJieNIel, YA ThIBAIOIIMX paboTy OeTOHA U apMaTyphl B YCIOBUSAX O0BEMHOIO HAMPSKEHHOTO COCTOSHUSL.

5.1.14 ]Ins KOHCTPYKUUH CIIO)KHOM KOH(UIypaluu (Hampumep, MPOCTPAHCTBEHHBIX) Kpome
pacyeTHBIX METO/OB OLEHKH HECYyIIeHl CIIOCOOHOCTH, TPEIMHOCTOMKOCTH M Je(hopMaTv BHOCTH MOTYT
OBITH MCITOJE30BAHBI TAKKE PE3YIIBTAThI UCIIBITAHUS (PU3UUECKUX MOJIEIICH.

Hudopmanus 06 n3MEHEHHSIX:

Uszmenenuem N 1, ymeepocoennvim npuxazom Muncmpos Poccuu om 8 wuwons 2015 2. N 493/np,
noopasoen 5.1 oononnen nynkmom 5.1.15, ecmynarowum 6 cuny ¢ 13 urons 2015 .
5.1.15 Pacuer W KOHCTpyHpPOBAHME KOHCTPYKUHH C KOMIIO3UTHOM ITIOJMMEPHOW apMaTypou
PEKOMEHIyeTCsl TIPOBOAUTS 10 CHEI[MAIBbHBIM PAaBUJIaM ¢ ydeToM ykazaHuil [Ipunoxenus JI.

5.2 TpeOoBaHus K pacueTy 0 TOHHBIX U 5KeJ1e300€ TOHHBIX 3JIEMEHTOB 110 IPOYHOCTH
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5.2.1 Pacuer GETOHHBIX U KE€J1€300€TOHHBIX 3JIEMEHTOB M0 IPOYHOCTH POU3BOJISAT:

[0 HOPMAIbHBIM CEUEHUsM (MpU ACHCTBHHM HM3rMOAONMX MOMEHTOB M HPOAOJBHBIX CHJI) - IO
HeNMMHEHHONW naedopMallMOHHONM Monenu. i TPOCTBIX THIIOB  KEJIE300€TOHHBIX  KOHCTPYKIIMH
(TpSIMOYTOJIBHOTO, TaBPOBOTO W JBYTaBPOBOTO CEYECHHH C apMaTypoil, PacmoJIOKEHHOW y BEpXHEH W
HUKHEH TpaHel ceueHusl) JOMYCKAaeTCs BBIIOJIHATE pacueT 10 MPeeIbHbIM YCUITUSM;

110 HAaKIOHHBIM CEYeHUSIM (IIpU JIEHCTBUU IOINEPEUYHBIX CHII), MO MPOCTPAHCTBEHHBIM CEYCHUSIM
(mpu  JeHCTBUM KPYTAIIMX MOMEHTOB), Ha MECTHOE JCHCTBHE Harpy3ku (MECTHOE CKaTue,
IIPOJIaBJIMBAHUE) - 110 IPEEIbHBIM YCUIIHSIM.

Pacyer mo mpoYHOCTM KOPOTKUX JKEIE€300€TOHHBIX 3JEMEHTOB (KOPOTKMX KOHCOJIEH U JApPYrux
3JIEMEHTOB) POU3BOJAT HA OCHOBE KAPKACHO-CTEPKHEBON MOJEIIH.

5.2.2 Pacuer 1no npoyHOCTU OCTOHHBIX U KeJIe300€TOHHBIX TEMEHTOB MO MPEAEIbHBIM YCHIIHSIM
MIPOU3BOAST M3 YCIOBHUS, YTO YCHJIME OT BHELIHUX HArpy3ok M Bo3zaedcTBuil F B paccmarpuBaemom

CCUCHUU HC [JOJDKHO IMPEBLIATE MPCACIBHOIO YCHUIIUA ult , KOTOpPOC MOKET OBITH BOCIIPUHATO
SJICMCHTOM B 3TOM CCUCHHU

F<Fu (5.1

PacueT 6e TOHHBIX 3J1€EMEHTOB IO MPOYHOCTH

5.2.3 beToHHbBIE IEMEHTHI B 3aBUCUMOCTHU OT YCIOBHUI UX pabOThl U TPEOOBAHU, TPEIBIBIIIEMBIX
K HUM, CJIEZIyeT PacCUUTHIBATh [10 HOPMAJIbHBIM CEYEHUSIM 110 MPE/IeNIbHBIM yCHIIUsM 0e3 yuera (cMm. 5.2.4)
WJIH C y4eTOM (CM. 5.2.5) CONpOTUBIIEHUS OETOHA PACTSIHYTOM 30HBI.

5.2.4 be3 ydera CONpOTHUBJIEHUS OETOHA PACTAHYTOW 30HBI MPOU3BOJAT pPacueT BHELEHTPEHHO
CKaTBhIX OETOHHBIX AJIEMEHTOB NPU 3HAYEHMSIX SKCIEHTPUCUTETA MPOJOJIBHONW CHIIbI, HE TPEBBIIAIONM X
0,9 paccTosiHUS OT LIEHTpa TSHKECTH CEUEHHUs 10 Hambojee CKaToro BOJIOKHA. [Ipu 3TOM mpenenbHOE
yCHIIHE, KOTOPOE MOKET OBITh BOCHPHHSTO 3JEMEHTOM, ONPENENAIOT IO PACYETHBIM CONPOTHUBIICHUSM

OeToHa CXKaTHIO R , PABHOMEPHO pAaCIpPEACICHHBIM 10 YCIOBHOM C)KaTOW 30HE CEYEHHs C LICHTPOM
TSDKECTH, COBITAAIOIMM C TOUYKOH MPUIIOKEHUS IPOJOIBHOMN CHIIBIL.
JUis MacCUBHBIX OETOHHBIX KOHCTPYKIMN CIEAyeT HNPUHUMATh B C)KATOM 30HE TPEYrOJbH YIO

SMIOPY HAMPSDKEHUH, HE MPEBBIMIAIOIIH X PACYE€THOTO 3HAUYCHUS COMTPOTUBIICHUSI OETOHA CKATHIO Rb . Ilpu
3TOM HKCHEHTPUCHUTET MPOJOJIEHON CHIIBI OTHOCUTEIIFHO IIEHTPA TSHKECTU CEYCHUS HE JOJDKEH IPEBBIIATh
0,65 paccTostHMS OT LIEHTpPA TSHKECTH JJ0 HanboJiee CKaToro BOJIOKHA OeTOHA.

5.2.5 C yderoMm comnpoTHBIEHUsS OETOHA PacTSIHYTOM 30HBI MPOU3BOJAT pacueT BHELEHTPEHHO
CKaThIX OCTOHHBIX JIEMEHTOB C SKCLEHTPUCHTETOM IIPOJOJIBHONW CHIIBI, OOJBIIMM yKa3aHHOTo B 5.2.4
HACTOSILETO pasjena, U3rndaeMbiX OCTOHHBIX AJIEMEHTOB (KOTOpBIE JOMYCKAIOTCS K MPUMEHEHHIO), a
TAKKC€ BHCICHTPCHHO CKATBIX 3JICMCHTOB C OKCHCHTPHUCUTETOM HpO)IOJ'H)HOI\/’I CHUJIbI, paBHBIM YKa3aHHOMY B
5.2,4, HO B KOTOpBIX IO YCIOBHSIM 3KCILTyaTallUM HE JOIycKaeTcs oOpa3oBaHue TpeumH. [Ipu sTom
OpCACIbHOC YCHIIMC, KOTOPOC MOKCT OBITE BOCIIPUHATO CCYCHUCM JJICMCHTA, OHNPCACIIAIOT KaK IJIid
YIOPYroro Teja NMpH MaKCHMAJIBHBIX PACTATHBAIONMX HANPSDKEHHUSAX, PAaBHBIX PACUCTHOMY 3HAUCHHIO

COIPOTUBJICHUSI OETOHA OCEBOMY PACTSHKEHUIO Rot .
5.2.6 Tlpu pacuere BHELICHTPEHHO CXKAaTbIX OCTOHHBIX JIEMEHTOB CJIEAyeT YYUTHIBaTh BIUSHUE
IPOJIOJILHOTO U3rM0a U CIydallHbIX SKCLIEHTPUCUTETOB.

PacuerT keJj1e300€ TOHHBIX JIEMEHTOB 110 MPOYHOCTH HOPMAJIBHBIX cedyeHmii
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5.2.7 Pacuer xene300€TOHHBIX 3JIEMEHTOB IO MPEAEIbHBIM YCUJIHSM CIEAYyeT IPOBOAUTD,
onpesensis NpeaeabHble YCHUIIN, KOTOPble MOTYT ObITh BOCIIPUHSATHI OETOHOM M apMaTypoil B HOpMaJIbHOM
CCUCHUU, UCXOO U3 CIICAYIOIINX MMOJIOKECHUH :

COIIPOTHUBJICHHE OETOHA PACTSHKEHUIO TPUHUMAIOT PaBHBIM HYIIIO;

COIIPOTUBJICHUE OETOHA CXKAaTHIO MPEACTaBISIETCS HANpPsHKEHUSIMH, paBHBIMH — pacyeTHOMY
CONPOTHUBIICHHUIO OETOHA CKATUIO U PABHOMEPHO pacIipe/ieIEHHBIMHE 10 YCIIOBHOM CXKaTo# 30HE OETOHA;

pacTArMBAIONME U CXKUMAIOIIME HAIpPsDKEHUS B apMaType MPUHHMMAIOTCS He 0osee pacdyeTHOro
COIIPOTUBJIEHUS PACTSHKEHHUIO U CKATHIO COOTBETCTBEHHO.

5.2.8 Pacuer xene30 0€TOHHBIX 2JIEMEHTOB 110 HETMHEHHOH 1e(hopMallmOHHON MOJIETTH TTPOU3BOIAT
Ha OCHOBE JIMarpaMM COCTOSIHMSI OE€TOHA U apMaTyphbl, UCX0 11 U3 THIIOTE3bl INIOCKUX cedeHui. Kpurepuem
IPOYHOCTH HOPMAJbHBIX CEUCHUM SBIIAETCS JOCTUXKEHHE IMPENeNbHBIX OTHOCHUTENBHBIX AeopMaluil B
OeToHe WUJIM apMaType.

5.2.9 Tlpu pacuere BHEIEHTPEHHO CXKAThIX KEJIE300€TOHHBIX JJIEMEHTOB CIIEAYeT YUUTHIBATh
CITy4aifHbIH SKCIEHTPUCUTET U BIUSHUE TPOJOIBHOTO U3TH0Aa.

PacueT ke1€300€ TOHHBIX 3J1EMEHTOB 10 POYHOCTH HAKJIOHHBIX CeYeHHI

5.2.10 Pacuer *ey1e300€TOHHBIX 3JIEMEHTOB IO MPOYHOCTH HAKIOHHBIX CEUEHUU MPOU3BOMISIT: 11O
HAKJIOHHOMY CEUEHHUIO Ha JCHCTBHE IONEPEYHOM CHJIbI, IO HAKIOHHOMY CEUYEHUIO Ha JIeHCTBHE
M3ru0aroIero MOMEHTA U 110 M0JI0Ce MEX/y HaKIOHHBIMH CEUYCHUSIMU Ha M CTBHE MONIEPEYHON CUJIBL.

5.2.11 Ipwu pacuerte xene300€TOHHOTO JIEMEHTA MO MPOYHOCTH HAKJIOHHOTO CEUEHHUS Ha ICUCTBUE
MONEPEYHON CHJIbI MPENENbHYIO MOMEPEUHYI0 CHIY, KOTOpash MOXKET ObIThb BOCHPHUHSTA AJIEMEHTOM B
HAaKJIIOHHOM CCYCHUU, CICAYCT ONPCACIAThL KaK CYMMY MPCACIIbHBIX MOMCPCUYHBIX CUJI, BOCIPUHUMACMBIX
0ETOHOM B HAKIIOHHOM CEUECHHH U MOMEPEUHON apMaTypoid, MEPECeKaroe HakTOHHOE CEUCHHE.

5.2.12 Tlpwu pacueTte xene300€TOHHOTO AJIEMEHTA MO MPOYHOCTH HAKJIOHHOTO CEUEHHUS Ha JICUCTBUE
I/I3I‘I/I63.IOIJ_IGFO MOMCHTA HpeHeHbeIﬁ MOMCHT, KOTOpBIﬁ MOXKET 6BITB BOCIIPUHSAT 3JICMCHTOM B HAKIIOHHOM
CCUCHUHU, CICAYCT ONPCACIIATHL KaK CYMMY IMPCACIbHBIX MOMCHTOB, BOCIIPUHHUMACM bIX nepeceKa}omeI?I
HAaKJIOHHOE CEUEHME MPOJOJbHOM W IOMEPEYHOW apMaTypod, OTHOCHTEIBHO OCH, MPOXOASIIed uepes3
TOYKY IIPUJIOKEHUS PABHOJACHCTBYIOLICH YCUIIUN B CXKATOU 30HE.

5.2.13 Tlpu pacyere kee300€TOHHOTO JIEMEHTA MO TMOJ0CE MEXIy HAKTOHHBIMUA CEUYCHHSMU Ha
NEICTBHUE TOMEPEeYHON CHJIBI TPENeNbHYIO TOIMEPEUYHYI0 CUIY, KOTOpass MOXET OBbITh BOCIHPHUHSATA
AJIEMEHTOM, CJIEIYET OMPENEATh UCXO/s U3 MPOYHOCTH HAKIOHHON OETOHHOMW IMOJIOCHI, HAXOASAILEHCS 110 1T
BO3/IEMCTBUEM COKMMAIOIMX YCUJIMH BJOJIb IMOJIOCHI M PACTATMBAIOIMX YCUJIUMUA OT MONEPEYHON apMaTyphl,
MEPECEKAOLICH HAKIOHHYIO IOJIOCY.

PacueT :xeJ1e300€e TOHHBIX 3JIEMEHTOB 110 IPOYHOCTH MPOCTPAHCTBEHHBIX CeveHHUI

5.2.14 Tlpu pacuere *xeyne300€TOHHBIX JIEMEHTOB IO HNPOYHOCTHU MPOCTPAHCTBEHHBIX CEYEHMI
MpeAeabHbIN KPYTAIMIT MOMEHT, KOTOPBI MOXKET ObITh BOCHIPUHSAT 3JIEMEHTOM, CJeIyeT OMpPEeaTh KaK
CYMMY HpPEJeNbHBIX KPYTSAIMX MOMEHTOB, BOCHPUHMMAEMBIX MPOJOJBHONW W TONEpeuHoil apMmarypoii,
PAaCIIOJIOKEHHON y KaXI0M IpaHu demMeHTa. KpoMe Toro, cienyer mpoU3BOAUTH pacdeT MO IPOYHOCTH
KEJIe300€TOHHOIO RJIEMEHTa IO OETOHHOW I0J0Ce, paclON0KEHHOH MEXIy NpOCTPaHCTBEHHBIMU
CEUEHUSIMU M HaxoJsILelcs MOJ BO3ACUCTBUEM CXKMMAIOINMX YCUJIMH BJOJb IIOJIOCHI M PACTATUBAIOLIMX
YCUJIAM OT IOIIEPEYHON apMaTyphl, IEPECEKAIOLICH I10JI0CY.

Pacuert :xes1€300e TOHHBIX 3JIEMEHTOB Ha MeCTHOE JieiicTBUEe HATPY3KHU
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5.2.15 Tlpu pacuere xene300eTOHHBIX JJIEMEHTOB HAa MECTHOE CHKATHE MPEICIbHYIO COKMMAIO ITYIO
CUJTy, KOTOpasi MOXKET OBITh BOCIPUHSTA IJIEMEHTOM, CJIEAYeT OMPENEISATh UCXOAS U3 COMPOTUBIICHUS
O0eToHa MpU OOBEMHOM HAMPSHKEHHOM COCTOSIHUHM, CO3/IaBAEMOM OKPYKAIOIIMM OETOHOM M KOCBEHHOMN
apMaTypoH, €CJIM OHA yCTaHOBJICHA.

5.2.16 Pacder Ha mpoAaBIMBaAHKE MPOU3BOIAT IS IJIOCKUX KEJI€300€TOHHBIX 3JIEMEHTOB (TLJIHT)
NP ACWCTBUU COCPEIOTOUCHHBIX CHJIBI 1 MOMEHTA B 30HE mpoAaBnuBanus. [IpenensHoe ycunue, KoTopoe
MOJKET OBITh BOCIPUHSTO KEJIE300€TOHHBIM 3JIEMEHTOM IPHU MPOJABIMBAHUHY, CIIEAYET ONPEISIATh KaK
CyMMY TIpeAeTbHBIX YCHJIMH, BOCIPHHUMAEMBIX OETOHOM M TOMEPEYHON apMaTypoM, pacroiIoKEHHOH B
30H€ MPOAABIMBAHUSL.

5.3 TpeOGoBaHus K pacueTy KeJie300€ TOHHbIX 3JIeMEHTOB 110 00Pa30BAHMIO TPe MH

5.3.1 Pacuer xene300eTOHHBIX 3JIEMEHTOB 110 00Pa30BAHUIO0 HOPMAJIBHBIX TPEIMH MTPOU3BOJAAT M0
MpEACIbHBIM YCUJIMSIM WJIM 10 HEJIWHEWHOW aedopManmoHHOW Mojaenu. Pacuer mo o0pa3oBaHHIO
HAKJIOHHBIX TPEIIMH MPOU3BOJIAT IO MPEAETbHBIM YCHUIIHSIM.

5.3.2 Pacyer mo 00pa3oBaHUIO TPEUMH >KEI€300€TOHHBIX JIEMEHTOB IO MPENEIbHBIM YCHIIHSIM
MPOU3BOJAT M3 YCJIOBHUS, IO KOTOPOMY YCHJIME OT BHEIHUX HArpy3ok u Bo3aeictBuii F B

|:crc,ult

paccMaTpuBacMOM CCUCHUU HC NOJIZKHO IMPEBBIIIATE MPCACIBHOTO YCUIINA , KOTOPOC MOKCT OBITh

BOCITPUHSATO JKEJI€300€TOHHBIM JJIEMEHTOM ITPHU 00pa30BaHUH TPEIIHH.

FS I:CI’C,U|t ) (52)

5.3.3 IlpenenpHOE ycHIHE, BOCHPUHHUMAEMOE >KEIe300€TOHHBIM 3JIEMEHTOM TIpU OOpa3OBaHUH
HOPMAaJIbHBIX TPEIMH, CIEAYeT OMNpEeAeNsATh HUCXOJs W3 pacyera >Kelne300€TOHHOTO SJIEMEeHTa Kak
CIJIOIHOTO TeJia ¢ Y4EeTOM YIpyrux nedopMaiuii B apMaType U Heynpyrux aedopMardii B pacTsIHyTOM U
C)KaToM OeTOHE MpPU MaKCHUMAIbHBIX HOPMaJbHBIX PACTATUBAIONMX HANPSKEHHUSX B OETOHE, PaBHBIX

pacueTHBIM 3HAUYEHHUSIM CONPOTUBIIEHUSI OETOHA OCEBOMY PACTSIKEHUIO Rbt,ser .

5.3.4 Pacuer xene300€TOHHBIX 3JIEMEHTOB M0 00pa30BaHU 0 HOPMAJIBHBIX TPELMH 110 HETMHEHHON
neopMallMOHHON MOJIENH TMPOU3BOIAT HAa OCHOBE JUarpaMM COCTOSHHUS apMaTypbl, pacTSHYTOTO M
C)KaTOro OETOHA M TUIIOTE3bl MIOCKUX ceueHuid. Kputepuem o0pa3oBaHus TPEUMH SIBJISETCS TOCTHKECHHUE
MpeieIbHbIX OTHOCUTENBHBIX eopMalivil B pacTsHyToOM OETOHE.

5.3.5 IlpenensHoe ycuiine, KOTOPOE MOXKET ObITh BOCIPUHSTO >KEIE€300€TOHHBIM 3JIEMEHTOM MpPH
00pa30BaHUU HAKIOHHBIX TPEIWH, CIEAYET ONPEEIsTh UCXOAs U3 pacyeTra XKele300eTOHHOIO JIeMEHTa
KaK CIUIOIIHOTO YHPYroro Tejla M KpUTEpUsl MIPOYHOCTH OETOHA MPU IUIOCKOM HANpsHKEHHOM COCTOSHUM
"cxxaTne-pacTsokeHue'.

5.4 TpeOoBaHus K pacueTy #xKeJie300¢ TOHHbIX 3JIEMEHTOB I10 PACKPBITHIO Tpe LLMH

5.4.1 Pacuert *ene300€eTOHHBIX JIEMEHTOB MPOU3BOJAT 10 PACKPHITHIO Pa3IMYHOTO BUJA TPEUMH
B TeX CIydJasx, KOTJa pacyeTHas NpoBEepKa Ha 0Opa3oBaHWE TPEIMH IMOKA3bIBAET, YTO TPEIIMHBI
o0pa3yroTcsi.

5.4.2 PacueT 1o pacKphITUIO TPEIMH MPOU3BOAAT U3 YCIOBHS, 10 KOTOPOMY IIMPHHA PACKPBITHS

TPpCIMH OT BHEIIHCH Harpy3ku aCI’C HC OOJDKHa IMPEBOCXOAWTH MPCACIbHO AOITYCTHUMOTO 3HAUCHUA

at:rc,ult )

M PUHBI PACKPBITHS TPEILMH
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5.4.3 IlupuHy pacKpbITHS HOPMAJIbHBIX TPELUMH ONPEICIAIOT KaK IMPOM3BENECHUE CPEIHUX
OTHOCUTEJBHBIX JeQopMaluii apMaTypbl Ha y4acTKe MEXAYy TpellMHaMH M JUIMHBI 3TOTO Y4yacTka.
Cpennue OTHOCHUTENbHBIE NeGOpPMALUM apMaTypbl MEXAy TPEUMHAMH ONPEAEISIOT C y4eTOM paboThl
pactsHyroro OetoHa Mexnay TpeumHamu. OTHOCUTENbHBIE JeopMalud apMaTypsl B TpEIIMHE
OIPEAEISIIOT U3 YCIOBHO YIIPYTOro pacyera sKesie30 0eTOHHOTO 3JIEMEHTA C TPEIMHAMU C UCIIO0Ib30BaHUEM
IPUBEACHHOIO MOAYIS Ae(QopMalUM CXKATOro OETOHA, YCTAHOBJIEHHOTO C YYETOM BIIMSHUS HEYNPYTHX
nedopmanuii 6eToHa cKaTod 30HbBI, MJIM IO HETUHEHHOU nedopManimoHHol Moaenu. PaccrosHue mexny
TpEeUMHAMH OIPENEIAIOT U3 YCIOBUS, 10 KOTOPOMY Pa3HOCTb YCUIIMHM B IPOJOJIBHOM apMaType B CeUeHUU
C TPEIMHON U MEXAY TPeUMHAMHU JIOJDKHA ObITh BOCIPUHSATA YCUIIUSAMU CLEIUJIEHUS apMaTyphbl ¢ 0ETOHOM
Ha JUIMHE 3TOr0 y4acTKa.

HIuprHy pacKpbITHS HOPMAIbHBIX TPEIMH CJEIyeT ONpPEAENsATh C YU4EeTOM Xapakrepa AeHCTBHUS
Harpy3ku (IIOBTOPSEMOCTH, [UIMTEIBHOCTHU U T.11.) U BUJIa TPOQUIIS apMaTyphl.

5.4.4 TlpenenbHO NONMYCTHMYIO HIMPHHY PACKPBITHSA TPEIMH Bre,ul CIENYyeT YCTaHABIMBAThH
VICXOJISl M3 CTETHYECKH X COOOpaXKEHHH, HAIUYUs TPeOOBaHUIN K TPOHUIIAEMOCTH KOHCTPYKIHH, a TAKKE B
3aBUCHMOCTH OT JUIMTENBHOCTH JCHCTBHS HAarpy3kd, BUJA apMaTypHOM CTald U €€ CKIOHHOCTH K
pa3BUTHIO Koppo3uu B TpeumHe (¢ yaerom CIT 28.13330).

5.5 TpeOoBaHusi K pacueTy xeJjie300e TOHHBIX 3JIEMEHTOB 110 e () OpMaAnUAM

5.5.1 Pacuer Xene300€TOHHBIX 3JIEMEHTOB IO JAehOpMaIUsIM TPOU3BOMAT M3 YCIOBHSA, TIO
KOTOpPOMY TIPOTHOBI HJIM TIepeMEeNIeHUs KOHCTPYKIUM f OT nelicTBHS BHEIHEW Harpy3Kd HeE JOJDKHBI

MNpCBBIMIATE NPEACIBHO JOIMMYCTUMBIX 3HAYCHU HpOFI/I6OB nin HCpCMCH_IeHI/Iﬁ ult .

=t (5.4)

5.5.2 TlporuObl wnM mnepeMelleHus >KeIe300€TOHHBIX KOHCTPYKIHMH OIpeNeNsioT 1Mo o0mmMm
IpaBUJIaM CTPOMTEIBHOM MEXaHMKM B 3aBUCHUMOCTH OT M3IMOHBIX, CIBUIOBBIX U  OCEBBIX
ne GOpMaIIMOHHBIX XapaKTEPUCTUK JKeIe300€TOHHOIO 3JIEMEHTa B CEYEHUSAX 10 €ro JJIUHE (KpUBHU3HA,
YIJIBI CABUTIA U T.JL.).

5.5.3 B Tex cmydasx, Korzma MporuObl >KeIe300€TOHHBIX DJIEMEHTOB B OCHOBHOM 3aBHUCST OT
M3rHOHBIX JAedopMaluii, 3HAYEHHUS TMPOTUOOB ONPEACSIOT IO KPUBU3HAM 3JIEMEHTOB MJIM IO
JKECTKOCTHBIM XapaKTepUCTHKAM.

KpuBu3sHy ene300eTOHHOIO 3J1eMeHTa ONPEAEIIOT KaK YaCTHOE AETIEHUs M3rH0aro ero MOMEeHTa
Ha JKECTKOCTD KeJIe300€TOHHOTO CEYEeHHUsI TPU H3ruoe.

XKecTkocTh paccMaTpuBaeMOTrO CEUYECHHS JKEIIe300€TOHHOTO AJIEMEHTa OMPENENIOT MO 00 UM
IpaBUJIaM CONPOTHBIICHUS MaTEpUANIOB: Il cedyeHus Oe3 TpeImMH - Kak JUid YCIOBHO YIPYroro
CIUIOLIHOTO 3JIEMEHTA, a JIJIsl CEYEHUS C TPEIMHAMM - KaK JJIs YCIOBHO YIIPYIOro 3JIEMEHTA C TPEIMHAMU
(mpuHUMas JTMHEHHYIO 3aBHCHMOCTh MEXAY HANpsHKeHUAMH W AedopMmanusaMmu). BnusHue Heynmpyrmx
nedopMaruii 6eToOHa YYUTBHIBAIOT C MOMOIIBI MPUBEIAEHHOIO MOAYas nedopmaiuii 6eToHa, a BIMSHUE
paboThl PacTAHYTOrO OETOHA MEXIY TPeUMHAMH - C IOMOUIBIO MPHUBEACHHOTO MOJIYNsS Jae(opManuii
apMaTypsl.

Pacuer nedopmanuii xkene300eTOHHBIX KOHCTPYKUMH € Y4YETOM TpPEIMH IPOMU3BOAAT B TeX
cllydasix, KOTJ[a pacueTHasi IpoBepKa Ha 00pa3oBaHKe TPEUIMH MMOKa3bIBAET, YTO TPEIIMHBI 00pa3yroTcs. B
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MPOTHUBHOM CITydae MPOU3BOIAT pacyeT aedopManuii Kak s Kesie300€TOHHOTO 3JeMeHTa 0e3 TPelyH.

KpuBusny u npojosnpHbie JedopMaluy >KeIe300€TOHHOIO 3JIEMEHTa TaKKe OINPEeACsioT II0
HeJlUHeHONW aedopMalmOHHOW MOJEIM HUCXOJs M3 YpaBHEHMI paBHOBECHS BHEUHUX U BHYTPEHHUX
YCHJIMH, AEHUCTBYIOIMX B HOPMAJIbHOM CEUYEHUH DJIEMEHTA, TMIIOTE3bl IUIOCKHUX CEYEHHH, JAuarpaMmm
COCTOSIHMSI O€TOHA U apMaTyphl U CpeIHUX AedopMalnil apMaTypbl MEXay TpEeIMHAMH.

5.5.4 Pacuer pedopmanuii xKene300€TOHHBIX DJIEMEHTOB CJENYeT MPOU3BOJUTh C Y4€TOM
JUIMTENIBHOCTH ~ JIEMCTBUS  HArpy30K, YCTAHaBJIMBACMBIX  COOTBETCTBYIOLIMMM  HOPMAaTHBHBIMU
JTOKYMEHTaMH.

Ilpu BblYMCcIeHUH MPOrHOOB JKECTKOCTh YYAaCTKOB 3JEMEHTA CIEIYeT OIpENleNiTh C Y4eTOM
HAJIMYUS WJIA OTCYTCTBUS HOPMAIBHBIX K IIPOJOJIBHON OCH JJIEMEHTa TPELIWH B PACTAHYTOW 30HE MX
CEUCHMUSI.

5.5.5 3HaueHus NpeAenbHO JOMYCTUMBIX Jie(popManuii IPUHUMAIOT B COOTBETCTBUU C YKa3aHUSIMHU
8.2.20. Ilpu neficTBUM MOCTOSHHBIX U BPEMEHHBIX JUIMTEIBHBIX U KPATKOBPEMEHHBIX HArpy30K Mporud
KEJIe300€TOHHBIX AJIEMEHTOB BO BCEX CIIydasX He JOJDKeH mnpeBbimath 1/150 mposera u 1/75 Bwulera
KOHCOJIH.

6 MartepuaJnbl 17151 06 TOHHBIX U KeJ1e300€ TOHHBIX KOHCTPY KM

6.1 beton

6.1.1 Jlna OETOHHBIX M KeJe300€TOHHBIX KOHCTPYKIUU, MPOEKTUPYEMBIX B COOTBETCTBUU C
TpeOOBAHMIMU HACTOAIIETO CBOJIA MPABUJI, CIIEAYET IPEAyCMaTpUBATh KOHCTPYKIIMOHHBIE OETOHBI:

3
TSDKEJbINA cpeniHeit moTHocTH oT 2200 10 2500 Kr/m BKIIFOUHTEIILHO;

0 I(F/M3.

3

MEJKO3EPHUCTBIN cpenHel mnoTHocTy oT 1800 no 220

JIETKH;

STYCHCTBIN;

HaIpAraroupu.

6.1.2 Ilpu mpoekTHpoBaHWHM OCTOHHBIX M IKEIEC300CTOHHBIX COOPYKEHHUHM B COOTBETCTBHU C
TpeOOBaHUSIMU, MPEIbSIBICHHBIMA K KOHKPETHBIM KOHCTPYKUHUSIM, IOJDKHBI OBITH YCTaHOBJIEHBI BUI
OeroHa u ero Hopmupyembie mokazatenu kadectBa (I'OCT 25192, TOCT 4.212), koHTpoIUpyeMbIe Ha
IIPOU3BOJICTBE.

6.1.3 OCHOBHBIMM HOPMHUPYEMBIMH M KOHTPOJIMPYEMBIMU TIOKa3aTENsIMM KadecTBa OeToHa
SIBJISIFOTCSI:

KJIacC MO MPOYHOCTH Ha cxkatue B;

B

KJ1acc MO MPOYHOCTH HA OCEBOE PACTSHKEHHUE
Mapka 1o MOpo30cTokocTH F;

Mapka 10 BOJOHENPOHULIaeMOCTH W

MapKa 1o cpeaHen niaoTHoctu D;

MapKa 110 CaMOHAIMPSHKEHUIO P .
Knacc OGeroHa mo mpodHOCTH Ha cKaTHe B COOTBETCTBYeT 3HAUEHHIO KYOMKOBOH MPOYHOCTH
Oerona Ha cxatue, MIla, ¢ obecrieuenHoCThIO 0,95 (HOpMaTHBHAsA KyOMKOBasi IPOYHOCTb).

Kiacc GeroHa 1Mo mpoYHOCTH Ha OCEBOE PACTSHKEHHUE & COOTBETCTBYET 3HAYCHHIO MPOYHOCTH
O0etroHa Ha oceBoe pacTsbkenue, Mlla, ¢ obecniedeHHocThIO 0,95 (HOpMaTHBHAS MPOYHOCTH OETOHA).
Jlomyckaetcs IpUHUMATh HHOE 3HaUeHHE 00ECTIEYeHHOCTH MPOYHOCTH OETOHA Ha CIKaThUe U 0CEBOE
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pacTsbKeHUE B COOTBETCTBUU C TPEOOBAHHUSAMH HOPMATHBHBIX JOKYMEHTOB JUISI OTJEIBHBIX CHEIUATBHBIX
BUJIOB COOPYKEHHH.
Mapka OeToHa 1O MOpO30CTOMKOCTH F COOTBETCTBYeT MHMHUMAIBHOMY 4YHCIY ITUKIOB
MePEeMEHHOTO 3aMOPAKUBAHUSI M OTTAMBAHMU S, BBIICPKUBAEMBIX 00pa3I[OM MIPU CTAaHAAPTHOM HUCIIBITAHUH.
Mapxka 6eToHa 1o BOAOHENpoHUIIaeMocT W COOTBETCTBYET MAaKCUMaJIbHOMY 3HAUEHUIO TaBJICHUS

-1
BO/JIbI (B MlIla - 10 ), BBIIEP’)KUBaeMOMY OETOHHBIM 00pa3IoM ITPU UCTIBITAHHH.
Mapxka 6eToHa 1Mo cpeaHel MIOTHOCTH D COOTBETCTBYET CpeaHEMY 3HAYEHUIO OOBEMHOM MAcCChI

3
O0eToHa (KF/M ).
Mapka Hampsraromero OeToHa 10 CaMOHANPSHKCHWIO —TPEACTaBisieT Cco0OW  3HAYeHHUE
[pPeIBAPUTEIBHOIO HampsokeHuss B OetoHe, MIla, co3maBaeMoro B pe3yiabTare €ro pacIlMpeHHUs IpH

Kod(uLIeHTe MPOJOIBHOTO APMUPOBAHUS n=0.01 .

[Ipyu He0OXOIMMOCTH yCTaHABJIMBAIOT AOMOJHUTENbHbIE TTOKAa3aTENN KauecTBa OETOHA, CBSI3AHHBIE
C TEIJIONPOBOAHOCTBIO, TEMIIEPATYPOCTOMKOCTBIO, OTHECTOMKOCTBIO, KOPPO3MOHHOM CTOMKOCTBIO (Kak
caMoro OeToHa, TaK W HaXOJAAIICHCS B HEM apMaTyphl), OMOJOTMYECKOM 3alMTOM W C APYTUMH
TpeboBaHUsIMH, TpeabsaBisieMbiMU K KoHCTpyKuu (CIT 50.13330, CIT 28.13330).

Hopmupyemble mokaszaTenu KauecTBa O€TOHAa JOJDKHBI OBITH OOECHEYEeHbl COOTBETCTBYIOLIMM
MIPOEKTUPOBAHNEM COCTaBa OCTOHHOM cMecH (Ha OCHOBE XapaKTEPHCTHK MaTepUANOB Ui OETOHA |
TpeOOBaHUI K OETOHY), TEXHOJOTHEH MPUTOTOBJICHHUSI OETOHHOW CMECH W MPOM3BOACTBA OCTOHHBIX PabOT
OpU  M3TOTOBJICHUH (COOPYKEHHMHM) OCETOHHBIX U IKEJIEe300€TOHHBIX M3ACIUA U  KOHCTPYKIUH.
Hopmupyemblie nmoka3aTenn kauecTBa O€TOHA JOJKHBI KOHTPOJIMPOBATHCS KaK B MPOIECCE TPOU3BOACTBA
paboT, Tak U HEMOCPEICTBEHHO B U3TOTOBJICHHBIX KOHCTPYKIIUAX.

Heobxomumple HOpMHpYyeMble IIOKa3aTeld KayecTBa OETOHA ClEAyeT YCTaHaBIMBATh IPH
MIPOEKTUPOBAHUM OETOHHBIX M JKEJIE€300€TOHHBIX KOHCTPYKIMI B COOTBETCTBUU C PACUE€TOM U YCIOBUSIMU
W3TOTOBJICHUS U AKCILTyaTal[d¥ KOHCTPYKIIMKM C Y4ETOM pas3IWYHBIX BO3JECHCTBUI OKpYKAIOIIEH Cpelbl 1
3allMTHBIX CBOMCTB OETOHA 10 OTHOIIEHUIO K IPUHITOMY BUY apMaTyphl.

Kiacc 6erona o npouHocTH Ha cxkatue B HazHaudaroT 1t Bcex BUJOB OETOHOB U KOHCTPYKILIUM.

Kiacc GetoHa 1Mo NMpPOYHOCTHM HA OCEBOE PACTKEHHE B Ha3HAyaloT B CiydasX, KOTja 3Ta
XapaKTepUCTUKA HMMEET TJaBEHCTBYIOIlEE 3HAYeHHE B Pa0OTe KOHCTPYKIUU M €€ KOHTPOJIUPYIOT Ha
IIPOU3BOJICTBE.

Mapky OeToHa 1O MOpPO30CTOMKOCTH F Ha3Ha4arOT IS KOHCTPYKIIUM, TOIBEPTAIOIIM XCS
BO3/JICHCTBUIO IEPEMEHHOI0 3aMOPaKUBAHUS U OTTAUBAHUSL.

Mapky OeroHa 1O BOJOHENpOHHIAEMOCTH W Ha3HAYAIOT Ui KOHCTPYKIHH, K KOTOPBIM
MPEABABIISAIOT TPEOOBAHUS 110 OTPAHMYEHHIO BOJJOTIPOHULIAEMOCTH.

Mapky OeroHa 10 CAaMOHANPSDKEHHUIO HEOOXOTUMO HaszHayaTh I CaMOHANpPsHKEHHBIX
KOHCTPYKIIMH, KOTJ]a 3Ty XapaKTEpPUCTUKY YYHUTHIBAIOT B PACUETE M KOHTPOJIMPYIOT Ha IPOU3BO/ICTBE.

6.1.4 JIns OETOHHBIX W KEJIE300€TOHHBIX KOHCTPYKIHMH CleayeT IpeaycMaTpuBaTh OCTOHBI
CIIEYIOIIMX KJIAaCCOB M MApOK, IPUBEACHHBIX B Tabauiax 6.1-6.6.

Taoauna 6.1
beron Knaccel mo mpoyHOCTH Ha c:KaThe
Tsoxenslit OeTOH B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40;
B45; B50; B55; B60; B70; B80; B90; B100
Hanpsratonmii 6eToH B20; B25; B30; B35; B40; B45; B50; B55; B60; B70

MeKko3epHUCTBIN OETOH TPYII:
A - €CTECTBEHHOT'O TBEPJICHU S TN B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40
NOJIBEPTHYTHIN TerJI0BOH 00paboTKe
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pu aTMOC()EPHOM JTaBJIICHUH

b - noaBepruyThiii aBTOKIIaBHOM
o0OpaboTke

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

Jlerkuit 6eTOH MapoK Mo cpeaHei
TUIOTHOCTH:

D800, D900

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

D1000, D1100

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

D1200, D1300

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

D1400, D1500

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

D1600, D1700

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

D1800, D1900

B15; B20; B25; B30; B35; B40

D2000

B25; B30; B35; B40

Sueunctsiit 0eTOH TIpU ABTOKITaBHBIN HeaBTokmnaBHbIi1
MapKax 1Mo CpeaHen
MJIOTHOCTH:
D500 B1,5; B2; B2,5 -
D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; BS B1,5; B2; B2,5
D800 B2,5; B3,5; BS; B7.5 B2; B2,5; B3.5
D900 B3,5; BS; B7,5; B10 B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 BS; B7.,5
D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5; B20 B10; B12,5

[TopuzoBaHHbBIN OETOH MPU MapKax IO
CpEeHEN IIOTHOCTH:

D800, D900, D1000 B2,5; B3,5; BS
D1100, D1200, D1300 B7,5
D1400 B3,5; B5; B7,5

IIpumeyanue - B HacToseM CBOJIE MpaBUJI TEPMUHBI 'erkuil 6eToH" U "mopu30BaHHBIN 6eTOH"
UCIOJIB3YIOTCS COOTBETCTBEHHO JUIsl 0003HAYEHHU I JIETKOTO0 OETOHA IJIOTHOM CTPYKTYPBI U JIETKOTO
0eTOHa NOPU30BAHHOM CTPYKTYPHI (CO CTENEHbIO MOPU3ALUHU CBBIIIE 6%).

Tabumuna 6.2 - Kinaccsl 0eTOHA 110 IPOYHOCTH HA 0CEBOE PACTSIKEeHHE

beron

Kimacc MMPOYHOCTH Ha OCCBOC PACTSHKCHUC

Tsokenblid, HaIPATAIONMH,
MEJIKO3EPHUCTBIA OETOHBI

Bi08. Bl2. B1l6. Bi20. Bi24. B28 . B3.2. B36.
Bi4,0

Jlerxkuii 0eToH

B08. Bl2. Bil6. Bi20. Bi24 . Bi28 . B3.2

Tadauna 6.3 - Mapku 6eTOHA 10 MOPO30CTONKOCTH

beron

Mapxku 110 MOPO30CTOUKOCTH

Tspkenblid, HAaNPATAIOIMN 1
MEJIKO3EPHHCTBIN OETOHBI

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

Jlerkuii 0eToH

F25; F35; F50; F75; F 100; F150; F200; F300; F400; F500

S4encTriil 1 TOPU30BAHHBIN OCTOHBI

F15; F25; F35; F50; F75; F100

Tabuunna 6.4 - Mapku 6eTOHA BOJIOHE IPOHUIIAEMOCTH
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beron Mapku 110 BOJOIPOHUIIAEMOCTH
Tsoxenblit, MeaKo3epHUCTHIN OeToHbl | W2; W4; W6; WS8; W10; W12; W14; W16; W18; W20
Jlerkuii 6eron W2; W4; W6; W8; W10; W12

[Tpumeuanue - {ns Hanpsramoomero 6eToHa Mapka 1o BOJOHEIPOHHUIIAEMOCTH 00eCIIeUnBAETCS He
Hike W12 1 B mpoekTax MOKET HE YKa3bIBaThCsl.

Tab6aunna 6.5 - Mapku 6eToHA 10 cpe/iHe i IVIOTHOCTH

beron Mapxku 1o cpeaHel MmIOTHOCTH
Jlerkuii 6eTon D800; D900; D1000; D1100; D1200; D1300; D1400; D1500;
D1600; D1700; D1800; D1900; D2000
Slyencrelii OeToH D500; D600; D700; D800; D900; D1000; D1100; D1200
[Topu3zoBaHHBI OETOH D800; D900; D1000; D1100; D1200; D1300; D1400

Tab6auna 6.6 - Mapku 6eToOHA 10 CaMOHATIPsIsKe HUIO

beron Mapku 110 cCaMOHANPSKEHU IO
Hanpsiraronmii 6eron Sp0.6. Sp0.8. Spl. Spl.2. Sp15. Sp2. §p3. Spd-

6.1.5 TIpoexTHBII BO3pacT OeTOHa, T.e. BO3pPAcT, B KOTOPOM OETOH IOJDKEH MpPHOOpecTd Bce
HOPMHUpPYEMBbIC IS HETO MOKAa3aTed KadeCcTBa, Ha3HAYAIOT IPU MPOSKTHPOBAHHHU, HCXOJIS U3 BO3MOXKHBIX
peabHBIX CPOKOB 3arpy:K€HUsI KOHCTPYKIIUN MPOEKTHBIMU HArpy3KamH, C y4eTOM CIoco0a BO3BEACHHS
KOHCTPYKIHMH U yCIOBUM TBepaeHHs OeToHa. [Ipy OTCYTCTBUHM 3THX JaHHBIX KJIacc O€TOHA YCTaHABJIMBAIOT
B MIPOEKTHOM Bo3pacte 28 CyT.

3HaueHne HOPMUPYEMBIX OTIYCKHOHM U MepeJaToYHON MPOYHOCTH OeTOHA B 3JIEMEHTaxX COOPHBIX
KOHCTPYKUMI cieayeT Ha3HadaThb B coorBercTBuM ¢ [OCT 13015 u crangapramMu Ha KOHCTPYKUUH
KOHKPETHBIX BUJIOB.

6.1.6 Jlns xene300€TOHHBIX KOHCTPYKIHMHM CleqyeT MPUMEHATh Kiacc OeTOHa MO MPOYHOCTH Ha
cxarue He Huxke B15.

Jljis mpeIBapuTeIbHO HAPSDKEHHBIX JKeJ1€300€TOHHBIX KOHCTPYKIUN Ki1acc O€TOHA MO0 MPOYHOCTH
Ha CKaTHe ClieyeT MPUHUMATh B 3aBUCMMOCTH OT BHJa U KJacca HampsraeMoil apMmarypbl, HO HE HUXKe
B20.

[lepenarounyto npo4yHOCTH OETOHA Rbp (mpouHOCTH O€TOHAa K MOMEHTY €ro oOxarus,
KOHTpOJIMpyeMasi aHAJIOTHYHO Ki1accy OeTOHa 10 MPOYHOCTH Ha CXKaThe) cielyeT Ha3HayaTh He MeHee 15
MIla u He meree 50% npuHATOrO Kacca OETOHA 10 MPOYHOCTH Ha CKaTHE.

6.1.7 Menko3epHUCTbIII OeTOH 0€3 CHelUalbHOI0 JKCIEPUMEHTAIbHOIO OOOCHOBaHUSI HeE
JIONYCKAaeTCs TMPUMEHATh Ul KEJIe300€TOHHBIX KOHCTPYKIUM, TIOJABEPTaloIMXCs BO3JICHCTBUIO
MHOTOKPAaTHO TOBTOPSIOIICHCS HAarpy3Kd, a TaloKe Ui MPEeIBAPUTEIbHO HANPsHKEHHBIX KOHCTPYKIIUH

IIPOJIETOM CBBIIE 12 M IpyU apMUpPOBaHUHU IPOBOJIOYHOM apMaTypoil kiaccoB B, Bp n K.

Kinacc MmenkoszepHucroro 6eroHa Mo MPOYHOCTH Ha CXKaTHe, MPUMEHSIEMOro s 3allMThl OT
KOppO3UM U 00ecrieueHHUs CIENICHUs ¢ OETOHOM HampsraeMoil apMaTyphl, PaclolOKEHHOM B Ma3ax U Ha
MOBEPXHOCTH KOHCTPYKIIHH, JOJDKEH OBbITh He HUKe B20, a 1 nHbeKIUK KaHAIIOB - He Huke B25.

6.1.8 Mapky OeToHa IO MOPO30CTOMKOCTH Clie[lyeT Ha3HayaTh B 3aBHCUMOCTH OT TpeOOBaHHH,
MPEABSIBISEMBIX K KOHCTPYKIUSIM, peXKUMa UX IKCILTyaTalliu M YCIOBHUI OKPYXKAIOIIEH Cpebl COTJIACHO
CII28.13330.

JI71st Ha3eMHBIX KOHCTP YKIIUH, TTOABEPTaeMbIX aTMOC (PepHBIM BO3ACHCTBUSIM OKP Y)KAIOIIEH CpeIbl
IIpY PacueTHOW OTPULIATENILHOM TEMIIEpaType HapyKHOTO BO3/yXa B XOJIOAHBIN nepuona oT Munyc 5°C no
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munyc 40°C, npuHHMaT MapkKy OeToHa Mo Moposocroiikoctn He Huxe F75. Ilpu pacuerHoit
TeMIepaType Hapy)KHOTO Bo31yxa Bbllle MUHYcC 5°C Ui HAJ3€MHBIX KOHCTPYKIHMH MapKy OeToHa 1o
MOPO30CTOMKOCTH HE HOPMHUPYIOT.

6.1.9 Mapky OeTOHa MO BOJOHEMPOHUIIAEMOCTH CJIEAYeT Ha3Ha4YaTh B 3aBUCHMOCTH OT
TpeOOBAHMM, MPENBSBIAEMBIX K KOHCTPYKLMSIM, PEKHMMa UX IKCIUIyaTallMM U YCIOBHI OKpyXaroIluei
cpenbl cornacHo CIT28.13330.

JUisi HaI3eMHBIX KOHCTPYKLIHM, IMOABEPraeMbIX aTMOC(EpPHBIM BO3JACHCTBHSIM IPH PAaCYETHOM
OTpULIATEIBHON TeMIepaType HapyxkHOro Bo3ayxa Bbile MuHyc 40°C, a Tarke M HaApyXKHBIX CTCH
OTaIJIMBAEMBbIX 3/[aHUI MapKy OETOHA IO BOJJOHENPOHULIAEMOCTH HE HOPMHUPYIOT.

6.1.10 OCHOBHBIMH TPOYHOCTHBIMH XapaKTEPUCTHKaMH OCETOHA SBIISIIOTCS HOPMAaTHBHBIC
3HAYCHUS:

Ron .
;

CONPOTUBJICHUSI OETOHA OCEBOMY PACTSHKEHUIO Rbt'” .

HopmatuBHbBIE 3Ha4eHUsI CONMPOTUBIIEHUS OETOHA OCEBOMY CXKATHUIO (MPU3MEHHAsl MPOYHOCTh) U
OCEBOMY pacTshKeHHIO (MpM Ha3HAYCHHWW Kilacca OEToOHAa Ha MPOYHOCTh HAa CKAaTHUE) MPUHUMAIOT B
3aBUCHUMOCTH OT Kjlacca OETOHa 1Mo MPOYHOCTH Ha cxkatue B cornmacHo Tabnuiie 6.7.

CONMPOTUBJICHUSA OeToHa OCCBOMY CIKATHUIO

HpH Ha3HAUECHUHM Kilacca OeToHA II0 IMPOYHOCTH HaA OCCBOC PACTSIKCHUC a , HOPMAaTHBHBIC

Rotn

S3HAUCHHS COIIPOTUBJICHUA OeToHa OCCBOMY PaCTAKCHHUIO
XaPAKTCPUCTHUKE KilaccCa 0OeToHA Ha 0CEBOEC PaCTsOKCHUC.

INIPUHUMAIOT pPaBHbBIMHU Y CIIOBOM

6.1.11 PacueTHble 3HAuYEHHS] COMPOTUBJICHUS OETOHA OCEBOMY CXKATHIO Ry U OCEBOMY

PaCTSHKEHUIO Rot ONPENEISAIOT 0 GOPMYIIaM:

Ron

Rb:

b - (6.1)
_ Ron
Rot= »
bt (6.2)
3HaueHus KOAPPUIIMEeHTa HAICKHOCTH 10 OETOHY IIPU CKATUH Vb [PUHUMAIOT PABHBIMU

Ul pacyeTa Mo MpeAebHbIM COCTOSHUSIM [1EPBOM IPYIIIbI:

1,3 - Ans TsHKENOro, MEKO3epHUCTOTO, HANIPSTAIOIIETO U JIETKOTO OETOHOB;
1,5 - 11 T9encToro OCTOHA;

JUISl pacueTa 1o MpeebHbIM COCTOSIHUSM BTOpO# rpynnbl: 1,0.

3HayeHus Kod(pUIIMeHTa HAIeKHOCTH 110 OCTOHY MPHU PACTHKEHUH Vot MIPUHUMAIOT PAaBHBIMH

IUIsL pacueTa Mo IMPeAeibHBIM COCTOSHHSAM IEpBOW TIPYNIBI NP Ha3HAUYEGHUM Kiacca OeTOoHa 1o
MPOYHOCTH Ha CXKaTHE:

1,5 - 1S TSHKENOT0, MEJTKO3EPHUCTOTO, HAIMPSTAIOIIETO U JIETKOTO OETOHOB;

2,3 - 11 TYEUCTOro OCTOHA;

JUI pacyeTa IO IpelebHbIM COCTOSIHUSAM IEpBOW TIpyIIbl IPU Ha3HAuUEHMM Ki1acca OeToHa 1o
MIPOYHOCTH Ha PACTSDKEHHUE:

1,3 - anst TsHKEoro, METKO3epPHUCTOTO, HAIPSITAIOIIETO U JIETKOTO OCTOHOB;
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JUIs pacdeTa 1o MpeaeabHbIM COCTOSIHUSIM BTOpOi rpynmsl: 1,0.

PacueTHble 3HAYEHUS CONPOTHBIICHWS OETOHA Ry , Rot , Rb,ser , Rbt,ser (c OKpyIIIeHHEM) B
3aBUCHMOCTH OT Kjacca OeToHa IO MPOYHOCTU HA CXKAaTHe M OCEBOE PACTSDKEHHE MPUBEAEHBI: A
IpeAEIbHBIX COCTOSIHUM epBOil rpynnbl - B Tabiuiax 6.8, 6.9, BTopoi rpynisl - B Tabnuiie 6.7.

6.1.12 B HeoOXOIuUMBIX clydasiX pacueTHble 3HAYEHHS NMPOYHOCTHBIX XapaKTEpUCTUK OeToHa

YMHOXAIOT Ha cleayionme KodGOUITMeHThI YCIOBUH paboThI Vbi , YIUTBIBAIOIIME OCOOEHHOCTH pabOTHI
0eToHa B KOHCTPYKIIMU (XapakTep Harpy3Kd, YCIOBHS OKPYXKAIOIIEH Cpeipl U T.1.):

a) o1 JUs OETOHHBIX U KEJI€300€TOHHBIX KOHCTPYKIUN, BBOAUMBIM K PACUETHBIM 3HAUECHUSIM

CONPOTUBJIEHUMN Rb " Rbt Y YYUTBHIBAIOIMI BIIMSHUE JUIMTEIbHOCTH JEHCTBUS CTATUUECKONW HArpy3Ku:

Yy, =1,0

PU HEMPOJOHKUTENILHOM (KPAaTKOBPEMEHHOM) JIEHCTBUH HATPY3KH;

Yy =0.9

IpU HPOJOKUTENBHOM (JUIMTEIbHOM) JACUCTBUM HArpy3ku. Jlid sS4YEUCTBIX U

Vo1 =0.85

MMOPU30BaHHBIX OETOHOB ;
0) b2 _ 111 GeronHbIx KOHCTPYKIHUM, BBOAUMBIA K PACUETHBIM 3HAYCHUSIM COMPOTUBIICHUS Ry
Yy, =0.9
b

Y YYUTBHIBAIOLIMI XapaKTep paspylICHUs] TAKMX KOHCTPYKLIUU,

B) b3 _ 119 GETOHHBIX M IKEIE306ETOHHBIX KOHCTPYKUHH, OCTOHUPYEMBIX B BEPTHKAIHBHOM
MOJIOKEHUH TIPU BBICOTE CJIOSi OCTOHMPOBAHWS CBBIME 1,5 M, BBOAMMBIA K PacYCTHOMY 3HAYCHHIO

R, Vb3=0.85

CONPOTHBIICHUS OETOHA , ;

Y y
T) b4 _ 1%t sMeMcTBIX GETOHOB, BBOAMMBINA K pacueTHOMY 3HAUEHHUIO COMPOTHUBIICHUS OETOHA
Ype = 1,00

b4 - TIpU BJIAXKHOCTH A4ercToro 6erona 6onee 25%;
110 UHTEPIIOJSALUY - TPH BIAKHOCTH styercToro 6erona ceaiie 10% u menee 25%.
BnusHue nmonepeMeHHOro 3aMOpaXMBaHHUSI U OTTAMBAHMS, a TAKKE OTPUIATEIBHBIX TEMIEpaTyp,

Yps<1,0

- TIpU BJIAXHOCTH stuercroro 6erona 10% u menee;

YYUTHIBAIOT KO3 ((GULMEHTOM YCIOBUM paboThl OeToHa . s Hag3eMHBIX KOHCTPYKIUH,
[IOJIBEPraeMbIX aTMOC(EpPHBIM BO3JCHCTBUSIM OKpYXAlOLIEH cpenpl INpU PAacYeTHOW TemmepaType

5 o yb5 = 1’0
HapYXHOTO BO3lyXa B XOJIOAHBIN nepuoa Munyc 40°C u BbIle, MPUHUMAIOT KO3PdUIreHT .B
OCTaJIbHBIX CITy4asiX 3HaueHusl kK03 puiieHTa MPUHUMAIOT B 3aBUCUMOCTH OT Ha3HAYEeHU s KOHCTPYKLHMH U
YCIIOBUH OKPY)KAIOIEH CPelbl COMIACHO CIEUAIbHBIM YKa3aHHUSM.
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Tadauna 6.7
B beror HopmatuBHbIE cOpOoTHBIIEHUS OETOHA Ron , Rt Mlla, u pacueTHbIE CONTPOTUBIICHUS OETOHA JJISl IPEJEIIBHBIX COCTOSSHUN BTOPOM IPYIIIBI Ro er u Rotser Mlla, npu xnacce
0eTOoHa 10 MPOYHOCTH HA CIKaTHe
B1,5 B2 | B2,5 | B35 B5 B7.,5 B10 | B12,5 | BI15 | B20 | B25 | B30 | B35 | B40 | B45 | B5S0 | B55 | B60 | B70 | B80 | B90 | B100
Cxarne Tsoxensrid, - - - 2,7 3,5 55 7,5 9,5 11 15 | 18,5 22 [ 255 | 29 32 36 | 39,5 | 43 50 57 64 71
0CeBoe MEJIKO3epHH
(mpu3MeHHas | CThIA U
MPOYHOCTH) | HAIPSTAIOII]
Rb,n u Rb,SE‘I’ I/II\/’I
Jlerxuii - - 1,9 2,7 3,5 5,5 7,5 9,5 11 15 | 18,5 22 | 255 | 29 - - - - - - - -
Saencrerii 1,4 1,9 2.4 3,3 4,6 6,9 9,0 10,5 11,5 - - - - - - - - - - - - -
Pactsoxkenne | Tspkenslid, - - - 0,39 | 0,55 | 0,70 0,85 1,00 LL10 | 1,35 | 1,55 | 1,75 | 1,95 | 2,10 | 2,25 | 2,45 | 2,60 | 2,75 | 3,00 | 3,30 | 3,60 | 3,80
oceBOe Rbt,n MEIKO3EPHU
CTBIN 1
u Rbt,ser Hanpsrarong
i
Jlerxkuii - - 0,29 | 0,39 | 0,55 | 0,70 0,85 1,00 1L,L10 | 1,35 | 1,55 | 1,75 | 1,95 | 2,10 - - - - - - - -
SdencTeiid 0,22 | 0,26 | 0,31 | 041 | 0,55 | 0,63 0,89 1,00 1,05 - - - - - - - - - - - - -
Hpumevyanus
1 3HaueHus CONPOTUBIICHHI TPUBEACHBI IS ’4eUCTOr0 OeToHa cpenHeit BiaxxHocTbio 10%.
2 JIy11 METIKO3EpHUCTOTO OETOHA Ha MeCKe ¢ MOJylieM KpymHocTd 2,0 1 MeHee, a TakKe JUIs JISTKOro OeTOHA Ha MEJTKOM MOPHCTOM 3alIOJTHUT eJie 3HaU€HU s paCUeTHBIX CONTPOTUBICHUI Rotn , Rotser cleyeT
NPUHUMATB C YMHOKEHUEM Ha Koa(duruent 0,8.
3 Jlnst mopu30BaHHOTO OETOHA, a TalKe IS KepaM3UTONEpINTOOETOHA Ha BCIy4EeHHOM MTEPIUTOBOM MECKE 3HAUEHUS PACUETHBIX CONPOTHBIICHHH Rotn , Rotser clielyeT MPUHUMATD KaK JJIsl JIETKOTO OeTOHa ¢
YMHOXeHHEeM Ha kod(dunneHT 0,7.
4 Jlnst HanmpsIrarolero 0eToHa 3HAYCHHSI Rot , Rotser Cclie/lyeT MPUHHUMATh C YMHOXKCHHEM Ha Kodduument 1,2.
Tadauna 6.8
Bun beron PacyeTHbIe CONPOTHBIICHNUS OETOHA Ro | Rot  MITa, s TpesiebHBIX COCTOSHMIA TIEPBOH IPYIIIBI IPH KIacce GETOHA MO TPOYHOCTH HA CHKATHE
B1,5 B2 B2,5 B3,5 B5 B7,5 B10 | B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 | B70 | B80 | B90 | B100
Cxarue TsokenbIi, - - - 2,1 2,8 4,5 6,0 7,5 85 | 11,5 | 14,5 | 17,0 | 19,5 | 22,0 | 25,0 | 27,5 | 30,0 | 33,0 | 37,0 | 41,0 | 44,0 | 47,5
0CeBoe MEJIKO3epH
(MpU3MEHH | UCTBIN U
ast Hampsraro
MPOYHOCTh | UM
) Ry Jlerxuit - - 1,5 2,1 2,8 4,5 6,0 7,5 85 | 11,5 | 145 | 17,0 | 19,5 | 22,0 - - - - - - - -
Suencrerii | 0,95 1,3 1,6 2,2 3,1 4,6 6,0 7,0 7,7 - - - - - - - - - - - - -
Pactsoxenn | Tspkensli, - - - 0,26 | 0,37 | 0,48 0,56 | 0,66 0,751 090 | 1,05 | 1,15 | 1,30 | 1,40 | 1,50 | 1,60 { 1,70 | 1,80 | 1,90 | 2,10 | 2,15 | 2,20
e 0ceBoe MEJIKO3epH
Rot HCTBIN U
HaIpsrao
017051
Jlerkuii - - 0,20 0,26 | 0,37 | 0,48 0,56 | 0,66 0,751 0,90 | 1,05 | 1,15 ] 1,30 | 1,40 - - - - - - - -
Suencreiii | 0,09 0,12 0,14 0,18 | 0,24 | 0,28 0,39 | 044 0,46 - - - - - - - - - - - - -
IMpumevannst
1 3HaueHus CONPOTHBIICHUI TPUBEACHBI TSl ’4encTOro 0eToHa cpeHeit BiaxxHoctbio 10%.
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2 JIst MEKO3EpPHUCTOTO OETOHA Ha Mecke ¢ MoayleM KpynHocTa 2,0 U MeHee, a TakKe JJIs JISTKOro 0eTOHA Ha MEJIKOM MOPHCTOM 3aIllOTHUTEIIE 3HAUEHU ST PACYCTHBIX COMPOTHBICHUN Rot clieyeT IpUHUMATh
¢ yMHOXeHueM Ha kodpduriuert 0,8.

3 Jlns mopu3oBaHHOTO OETOHA, a TakKe Ui KepaM3UTONepIuToOeTOHAa Ha BCITyY€HHOM MEPIMTOBOM MECKE 3HAUEHU S PaCUETHBIX CONPOTHBIICHUN Rot

yMHOXeHHeM Ha kodddurinent 0,7.

cllelyeT MPUHUMATh KaK JJIsl JIETKOTO OeToHa ¢

Rot

4 ]JIna Hanpsraiomero 0eToHa 3HaYeHHUs clielyeT MpUHUMATh C YMHOXKEHUEM Ha kod(duuuent 1,2.

5 nst Tsokensix 6eToHoB k1accoB B70-B100 pacueTHble 3HaUSHUS COMPOTUBIICHUS OCEBOMY CKATHIO Ro u 0CEBOMY PaCTSKEHUIO Rot NPUHSATHI C YYETOM JIOTIOJTHHUTEIBHOTO MOHMIKAIOIIETO Kod(hduirenTa
360—-B

Yo pr Yobr= 7300

, YYIUTBHIBAIOUIETO YBEIMUYEHHE XPYIKOCTH BBICOKOIIPOUYHBIX OETOHOB B CBSI3U C YMEHbIICHHEM JAeopMaliiii MoI3y4ecTH U paBHOTO , e B - kacc 6eToHa 1o NpoYHOCTH Ha CXKATHUE.
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Ta6auua 6.9
Bun beron PacueTHble 3HaYeHUS COTPOTUBIICHUS OETOHA ISt
COMpOTHBJICHH Ipe/IeIbHBIX COCTOSHHI epBoii rpyrmsl Hot | MITa, ipu
A KIacce OETOHA MO MPOYHOCTH HAa OCEBOC PACTSDKEHUE
B0.8 Bil.2 B:1.6 B:2,0 Bi24 | Bi28 B:3.2

Pacrsoxenue Tsoxensrit, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
ocepoe ot MGJIKOSGpHHC:l:LIfI,

HaIPSTAIONH ¢

JICTKU U

6.1.13 OcHOBHBIMU JeQOpMAIITOHHBIMH XapaKTEPUCTUKAMU OETOHA SIBJISIFOTCS] 3HAYSHUS:
IpeJeNIbHBIX OTHOCUTENBHBIX JedopMaruii OeToHa HpHU OCEBOM CXKAaTHU M PaCTsDKEHHH (TIpU

€0 . oo
OJIHOPOIHOM HaMPsHKEHHOM COCTOSIHUHM O€TOHA) u ;

B,

Ha4vaJIbHOTO MOIYIISL YIPYTOCTH ;
Moayns casura G;

kod(ppuIIreHTa (XapaKTepUCTUKN) TTOI3Y4ECTH Pp cr :

kod(unmenta monepeynoit nedopmarnuu 6erona (koadunuenta Ilyaccona) b,p ;

k0d(UITMeHTa JTMHEHHOUN TeMIiepaTypHoOi AedopManiiu 6eToHa ot .

6.1.14 3HadyeHUs TpEIENTbHBIX OTHOCUTEIBHBIX aedopMaIuii TSHKEIOro, MEIKO3EPHHCTOTO |
HaIpsTaronero 0ETOHOB MPUHUMAIOT PABHBIMHU:

IIPU HETIPOIOJKUTEIBHOM JMCTBUN HArPy3KU:

£,,=0.002

IIpu OCCBOM CXKATHUHU,

€10 =0.0001

IIPH OCEBOM PaCTsDKEHUH;
IIPU IPOJOIKUTENILHOM JEMCTBUM HArpy3Ku - 1o tadsnuie 6.10 B 3aBUCMMOCTH OT OTHOCUTEIbHON
BJIQ)KHOCTHU BO3/lyXa OKPY)KAIOILIEH Cpe[bl.

Taoauna 6.10

OTHOCUTENbHAS OTtHocuTeNbHbIE AePOpMaLIU TSHKEIOr0, MEIKO3EPHUCTOTO U
BJIQ)KHOCTb BO3/1yXa HaIpsraroero 6eToHa npyu nNpoI0LKUTENBHOM JeHMCTBUHM HAarPy3Ku
OKpY)Karollen cpenbl, % IIPU CIKATUH IIPU PACTSHKECHUU
€ho 10° pp 10° €1 red 10° o’ 10° iy’ 10° €ht1 red 10°

Beime 75 3,0 4,2 2,4 0,21 0,27 0,19
40-75 3,4 4,8 2,8 0,24 0,31 0,22
Huxe 40 4,0 5,6 3,4 0,28 0,36 0,26
Hpumevyanus

1 OTHOCUTENBHYIO BIQXKHOCTh BO3yXa OKpyXkaromen cpeasl npuHuMarot o CIT 131.13330 kax
CPEIHIOI0 MECSUHYI0 OTHOCUTEJIBHYIO BIaKHOCTh Han0oJiee TEIIoro Mecsua Ajs pailoHa
CTPOMTEIIBCTBA.

€
2 I[J'IH BBICOKOITPOYHBIX OCTOHOB 3HAYCHHMS OTHOCUTEIIBHBIX ,He(bOpMaI_II/II/I b2 CJICOAYCT IIPUHHUMATH C

yMHOXeHHeM Ha oTHomeHue (270-B)/210.
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3HaueHUs MpeleiIbHBIX OTHOCUTENBHBIX Ae(hOopMaluil JUIsl JIETKUX, SYEHCTBIX M IOPHU30BAaHHBIX
OETOHOB cieyeT MPUHUMATH I10 CIIeIMaTbHBIM YKa3aHHSIM.

JlonmyckaeTcss MPUHUMATh 3HAUCHUS MPEIeTbHBIX OTHOCUTENBHBIX AeopMaIuii Jerkux OeTOHOB
OpU NPOAOJDKUTENPHOM JEMCTBUM Harpysku Mo Ttabmune 6.4 ¢ MOHMXKAIOUMM KO3 (pduureHtom

[( 0.4+0.6p/2200 ) 2 0'7] (3zecs P - mnotHOCTS GeToHA.)

6.1.15 3HaueHns HaYaJILHOTO MOJYINS YIPYTOCTH OETOHA MPH C)KATUU M PACTSHDKEHUU TPUHUMAIOT
B 3aBHCHMOCTH OT Ki1acca O€TOHa Mo MPOYHOCTU Ha ckatue B cornnacHo tabnuiie 6.11. 3HaueHuss MOmyst

caBura 0eToHAa TPUHUMAIOT PaBHBIM B, .
[Ipu mpoIOMKUTENEHOM JSHCTBUM HArpy3KU 3HAUYCHUS MOIyNs Jie popMaruii 6eToHa OMPEIesIOT
o gopmyie

Eb,tz 1+

(pb,cr

,(6.3)

(Pb,cr

rae - kod(huumeHT mon3ydectn OETOHA, IPUHUMAEMBIi coritacHo 6.1.16.

6.1.16 3nauenus koddduiueHnTa mon3ydecTu OeTOHA Po.cr NPUHUMAIOT B 3aBUCUMOCTH OT
YCIOBHI OKpyKaromied cpeapl (OTHOCHTENBHON BIQXHOCTH BO3/IyXa) M Kiaacca OerToHa. 3HAYCHHS
K03 (O(UITMEHTOB MON3YYECTH TSDHKEIOr0, MEJIKO3EPHUCTOTO M HANpsTalomero OSTOHOB MPHUBEICHBI B
Tabmuie 6.12.

3HadeHus Kod(PUIHEHTa TOJBY4ECTH JIETKUX, SYEUCTBIX W TOPU30BAHHBIX OETOHOB CIEIyeT
MIPUHUMATB IO CTICIIHATFHBIM YKa3aHHSIM.

Jlonyckaercs mMpUHUMATh 3HaYeHUs KOAPPUIIHEHTA TOJI3y4eCTH JIETKU X O€TOHOB 1o Tabnuie 6.12

2
C TOHMKAIOIIMM KOd(PpUIIEeHTOM (p /2200) .
6.1.17 3nauenue xodddunmeHta mnomepedHoil aedopmanuu OeToHA AOMYyCKaeTcss MPUHUMATh
vy, p=0.2

6.1.18 3nauenue kodpduimenTa TuHEHON TemnepaTypHoll nedopmaliuu 6€TOHA MPU U3MEHEHUH
temneparypsl oT MuHyc 40°C no minroc 50°C npuHUMAIOT:

-5 o1
4, =1-10"°> °C
- I TSOKEJI0ro, MCEJIKO3CPHUCTOTO, HAIIPATARO HICTO 6GTOHOB " JICTKOTO
OeroHa IIpHU MCJIKOM IIJIOTHOM 3aIlIOJTHUTCIIC,
-5 -1
4,=0.7-10 > °C
- IJId JIETKOT' O oeToHa pru MCJIKOM ITOPUCTOM 3aIlTOJTHUTECIIC,
-5 -1
4, =1-10"" °C

- I ATYCUCTOTO U ITOPHU30BAHHOIO OCTOHOB.
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beron -3
3HauyeHUs Ha4aJIbHOTO MOAYJIS YIIPYrOCTH OETOHA MPHU CKAaTUU U PaCTsDKEHUU B , MIla-10 ~ IpH K1acce OeToHa 0 MPOYHOCTHU Ha CKaTHE
BI1,5 B2 B2,5 B3,5 B5 B7,5 | B10 | BI2}5 BI5 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 | B70 | B80 | B90 B100
Tspxensiid - - - 9,5 13,0 16,0 19,0 21,5 24,0 | 27,5 | 30,0 | 32,5 | 34,5 | 36,0 | 37,0 | 38,0 | 39,0 | 39,5 | 41,0 | 42,0 | 42,5 43
Menko3epHUCTBIN
TPYIIL.
A - €CTECTBEHHOIO - - - 7,0 10 13,5 15,5 17,5 19,5 | 22,0 | 24,0 | 26,0 | 27,5 | 28,5 - - - - - - - -
TBEPACHUSA
b - aBTOKIIaBHOTO - - - - - - - - 16,5 | 18,0 | 19,5 | 21,0 | 22,0 | 23,0 | 23,5 | 24,0 | 24,5 | 25,0 - - - -
TBEPACHUS
Jlerkuii n
ITOPU30BAHHBIN MAPKU
10 CPEAHEN TNIOTHOCTH
D800 - - 4,0 4,5 5,0 5,5 - - - - - - - - - - - - - - - -
D1000 - - 5,0 5,5 6,3 7,2 8,0 8,4 - - - - - - - - - - - - - -
D1200 - - 6,0 6,7 7,6 8,7 9,5 10,0 10,5 - - - - - - - - - - - - -
D1400 - - 7,0 7,8 8,8 10,0 11,0 11,7 12,5 | 13,5 | 14,5 | 15,5 - - - - - - - - - -
D1600 - - - 9,0 10,0 11,5 12,5 13,2 14,0 | 15,5 | 16,5 | 17,5 | 18,0 - - - - - - - - -
D1800 - - - - 11,2 13,0 14,0 14,7 155 | 17,0 | 185 | 19,5 | 20,5 | 21,0 - - - - - - - -
D2000 - - - - - 14,5 16,0 17,0 18,0 | 19,5 | 21,0 | 22,0 | 23,0 | 23,5 - - - - - - - -
Sueuncteiit
aBTOKJIIaBHOTO
TBEPJECHHS MapKH I10
CpeaHel NJIOTHOCTH:
D500 1,4 - - - - - - - - - - - - - - - - - - - - -
D600 1,7 1,8 2,1 - - - - - - - - - - - - - - - - - - -
D700 1,9 2,2 2,5 2,9 - - - - - - - - - - - - - - - - - -
D800 - - 2,9 3,4 4,0 - - - - - - - - - - - - - - - - -
D900 - - - 3,8 4,5 5,5 - - - - - - - - - - - - - - - -
D1000 - - - - 5,0 6,0 7,0 - - - - - - - - - - - - - - -
D1100 - - - - - 6,8 7,9 8,3 8,6 - - - - - - - - - - - - -
D1200 - - - - - - 8,4 8,8 9,3 - - - - - - - - - - - - -
Ipumeyanus

1 Jlnst Menko3epHUCTOro0 OeTOHA IPYIIIbI A, IOJIBEPrHYTOTO TEIIOBOM 00paboTKe Ml MpU aTMoc (hepHOM JaBJICHUH, 3HaUEHU S HaualbHBIX MOJIYJIEH YIPYyrocTu O€TOHA ClieyeT MPUHUMATh ¢ K03 (hrUIIIEHTOM

0,89.

2 J51s1 JIETKOTO, SIMEMCTOrO M MOPU30BAHHOIO OETOHOB MPH MPOMEKYTOUHBIX 3HAUECHUSIX MIIOTHOCTH OETOHA HaYaJIbHbIE MOJYIH YIIPYTOCTH MPUHUMAIOT 110 JTMHEHHOW HHTEPIIOISAIINH.

3 s ssuencroro 6eToHa HEaBTOKIABHOIO TBEPICHU S 3HAUEHU S B MPUHUMAIOT KaK /17151 0ETOHA aBTOKIABHOIO TBEPACHMS C YMHOKEHHEM Ha ko3dduunent 0,8.

4 Jlns Hanpsraronero 0eToHa 3Ha4eHUS B MPUHUMAIOT KaK JUTsl TSDKEIOTO OETOHA C YMHOKEHHEM Ha KodddumueHt ¢ =0.56+0.006 B
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Tadauna 6.12

OrHOCHTEbias 3HaveHus Ko3(unreHTa nonsydectu 6eToHa P.er IpHU K1acce THKENOro OeToHa

BJIQXKHOCTh

BOYTYXA Ha C)KaTue
OKpYIKAIOIEH B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 B60-B100

cpensl, %
Beie 75 28 124 (20 18| 1,6 1,5 14| 13| L2 1,1 1,0
40-75 39 ( 3412825232119 L8] 16| L5 1,4
Huxe 40 56 | 48| 40| 3,6 | 32|30 28 | 26| 24| 22 2,0
IIpumeyanne - OTHOCUTENBHYIO BIaXKHOCTh BO3/1yXa OKpYXKawolel cpenbl npuHuMatrot o CII
131.13330 xaKk cpeaHIOr MECSYHYI0 OTHOCHTEIIBHYIO BJIXXHOCTh Han0oJIee TEeTJIOTO Mecsa st
paiioHa CTPOUTEIILCTBA.

Hudopmanus 00 I3MEHEHIEIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 oexabpsa 2015 2. N 981/np, ¢
nynkm 6.1.19 enecenvl usmenenus, scmynarowue 6 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujell peoaxyuu

6.1.19 JlnarpaMmbl COCTOSIHUSI OETOHA MCIOIB3YIOT MPU PACUETE JKEIe300€TOHHBIX 3JIEMEHTOB I10
HEeJIMHENHOM feopMaliiOHHON MOJIENH.

B kauecTBe pacueTHBIX JUarpaMM COCTOSIHHSI O€TOHA, OMNPEAENSIONMX CBS3b MEXKIY
HAIPSDKCHUSIMUA U OTHOCHTEIBHBIMU J1e(hOpMAIMSAMU, MOTYT OBITh MCIIOJIb30BAHBI JIFOOBIE BUJIBI AHATPAMM
O0eToHa: KpUBOJMHEHHBIE, B TOM 4YHCIE C HUCHAJAIOEeH BeTBbIO (Mpuiiokenue 1), KycOUHO-IHHEHHbIE
(DByXIMHEHBIE M TpexXJIMHEHHbIE), OTBevalume MoBeAeHHI0 OetoHa. Ilpm 3TOM JOKHBI OBITH
0003HAYeHBl OCHOBHBIE MapaMETPUYECKHE TOYKM JAudarpaMM (MakCUMallbHble HANpsDKEHUsS |
COOTBETCTBYIONME AeopMaliii, TpaHUYHbIE 3HAYEHHS U T.11.).

B kauecTBe pabounx 1uarpamMm COCTOSHUS TSHKEJIOr0, METKO3EPHUCTOTO M HANpATaloero 0eToHa,
ONPENENAIOIMX CBSA3b MEXKIY HANPSHKEHUSIMU U OTHOCUTENIBHBIMHU JeopMalusMu, TPUHUMAIOT
VIIPOINCHHBIE TPEXITMHEWHYI0O W IBYXIMHEWHYIO auarpammbl (pucynku 6.1, a, 6) mo TUIy auarpamm
[Ipanaros.

oo )
6.1.20 Tlpu TpexamHeitHON marpamme (pucyHok 6.1 a) CKMMAIONME HANpsDKEHHs OeToHa P B

o €
3aBHCHMOCTH OT OTHOCHTENBHBIX feopMaIuii yKopoueHHs 6eToHa °  OIpeNeNsioT 0 GopMylIaM:

0<g.<g
Ilpu b=&p1
Gb:Eb "€ , (6.4)

€..<g.<¢g
Tpn b1 b < €ho

1l 1 Op1 | & &1 L St R

G, = _ i i

Ry €0 Ep1 N 65)

&0 g <¢
Tpn PO b=%p2
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=R (6.6)
3HaYCHUS HATPSDKECHU I b1 NPUHUMAOT
6, =06 R,
a 3HA4YCHUS OTHOCHUTEIILHBIX IeopMaIiH it ®n1 MPUHUMAIOT
_ %

€1~ Eb
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o

(o
Opg=C 12 =R,
Gnl
arcigky, b
Ep €40 Ep2
]
o
| b
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€
3HaUYCHHS OTHOCHTEIBHBIX I[Cq)Op Maluu b2 IJIA TSKEJI0T0, MCJIKO3CPHUCTOTO U HAIIPATAIOIICTO

0ETOHOB MPUHUMAIOT:
IIPH HETTPOJIOJDKUTEIIEHOM JICHCTBHH HArpy3Ku:

£,,=0.0035

Ui OETOHOB KJ1acca Mo MPOYHOCTH Ha cxkaTre B60 u Hike ;

€
JUTsI BBICOKOTIPOYHBIX O€TOHOB Ki1acca Mo mpoyHOCcTH Ha cxarue B70-B100 b2 MPUHUMAETCS 10
nuHelHoMy 3akoHYy oT 0,0033 npu B70 no 0,0028 npu B100;
IIPH IPOJIOJKUTEIBHOM JAEHCTBUU HArpy3Ku - 1o Tabmuie 6.10.

€
3HadYCHUS Rb , Eb u 00 NpUHUMAaKOT corsacHo 6.1.11,6.1.12, 6.1.14, 6.1.15.
6.1.21 Ilpu aByxnuHelWHOW nuarpamMme (prcyHOK 6.1, 0) CKUMaroIMe HAampsbKeHHsT OeTOHA %b

. €
3aBUCHUMOCTH OT OTHOCUTCIBHBIX z[e(bopMauI/m b OIMPCACIIAOT 110 (bopMynaM:

_R

€
0<g <g bl
b bl,r,ue Eb,red ’

npu
b =By red €0 L (6.7)
€y1 S8 SEpp
=R (6.8)

Eb,red

3Ha4YeHUs MPUBEICHHOTO MOy nedopmariuu 6eToHa IPUHUMAIOT:
Eb red =
' e
b1,red
.(6.9)

. gbl red

3HaYeH NI OTHOCUTEIBHBIX ,ue(popMauHH ’ MIPUHUMAIOT:
€y1 1oq=0.0015

JUTSI TSDKEJIOTO OETOHA TIPH HEMPO0JKUTEITLHOM JICHCTBUY HArPy3KH ' ;

€41 roq =0-0022

JUTSI IETKOTO O€TOHA IMPU HEMPOIOJDKUTEIEHOM JICHCTBUY HATPY3KU :
JUTSI TSDKEJIOTO O€TOHA MPH MPOAOHKUTEIFHOM JICUCTBUH HArpy3ku 1o Tabmuie 6.10.

€
3HadYCHHS Rb , b2

Wudopmarys 00 n3MEHEHWSIX:

IPUHUMAIOT Kak B 6.1.20.

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 dexabps 2015 2. N 981/np, 6
nynkm 6.1.22 enecenvt usmenenus, ecmynarowue  cuiy ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeli peoaxyuu

Opt

6.1.22 PactaruBaronme HampsokeHUs OeToHa B 3aBUCHMOCTH OT OTHOCHUTEILHBIX
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. €
nedopmanuii Pt ompenensor 1mo npuseneHHBIM B 6.1.20 n 6.1.21 mmarpammam. Ilpu 3ToM pacueTHbIe
3HAYEHUs COMPOTUBIICHHS OETOHA CXKATHIO Ry 3aMEHSIIOT Ha pAacyeTHbIE 3HAYEHUSI COMPOTUBIICHUS

0eToHa pPACTSHKEHUIO Rot cormacHo 6.1.11, 6.1.12, 3HaueHHs HaAYalIbHOIO MOIYNS YIPYTOCTU By

€
OTIPENEIISIOT comtacHo 6.1.15, 3HaYeHUS OTHOCUTEIBHOU JiedopMaruu bt0 MPUHUMAIOT COTJIACHO

o
6112, 3HAYCHUsSA OTHOCUTCIIbHOU ,Z[e(bOpMaI_[I/II/I bt2 IIPUHUMAKOT IJId TSAXKEIIOro, MECJIKO3CPHUCTOIO H

€., =0.00015

HaIpsTaloIero OETOHOB: TPH HEMPOAOKUTEILHOM JCHCTBUM HArpy3Kd - , TIpH
MPOJIODKUTEIIBHOM JCHCTBUM HArpy3ku - 1o tabmuie 6.10. J{ns IByXITMHEHHON AuarpaMMbl IPUHAMAIOT

011, req =0,00008

npu HCIPOAOJIKUTCIbHOM ﬂeﬁCTBHH Harpyskd, a IIpHu HOPOAOJIKUTCIBHOM - IIO

tabmnuie 6.10; 3HayeHus Ebt,red onpenenstot mo Gopmysie (6.9), MoACTaBIIAS B HEE Rot 7 ®oti, red :

6.1.23 TIpu pacyere MPOYHOCTH KEIE300€TOHHBIX DJIEMEHTOB 110 HEJIMHEHHON nedopMarnoHHON
MOJIETM JJIsi  ONpEeNeNieHUs] HampsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHHSI C)KaToil 30HBI OeTOHa
UCTIONB3YIOT JMarpaMMmbl COCTOSIHUSI C)Xaroro ©OeroHa, mnpuBeneHHsie B 6.1.20 u 6.1.21 ¢
Jie popMallMOHHBIMH XapaKTepUCTUKAMH, OTBEYAIO IIIMMH HEMPOAOIKUTEIbHOMY ASHCTBUIO Harpy3ku. [Ipu
ATOM B KadecTBe Hanboiee MPOCTOM UCIONB3YIOT ABYXIIMHEHHYIO TMarpaMMy COCTOSIHUS OeTOHa.

6.1.24 Tlpu pacuere 0oOpa3oBaHUs TPEIMH B JKEIC300€TOHHBIX KOHCTPYKIHSAX 1O HEIHMHEHHOH
JeopMallMOHHOM MOJAENN ISl OMpENeNIeHUs] HalpsHKeHHO-e(OPMUPOBAHHOTO COCTOSIHUSL CXKATOro U
pacTsHyTOro 6eTOHa UCIMONB3YIOT TPEXIIMHEHHYIO TMarpaMMy COCTOSIHUS OeTOoHa, TpuBeaeHHY0 B 6.1.20
u 6.1.22, ¢ neopMalMOHHBIMU XapaKTEPUCTUKAMH, OTBEUAIOIIMMH HENPOAODKUTEILHOMY JeHCTBUIO
Harpy3ku. JIByxnuHelHyro auarpammy (m.ai. 6.1.21), kak Hambosee MPOCTYH, HWCIOJIB3YIOT IS
ompeeNneHus] HanpsHKeHHO-IeOPMUPOBAHHOTO COCTOSIHHSI PACTSHYTOTO O€TOHAa NpH yIpyroi paboTte
c)kaToro OeroHa.

6.1.25 Tpu pacuete nedopmariuii xene300eTOHHBIX JIEMEHTOB 10 HEIMHEHHON AeGopMalimoOHHON
MOJIeTH TIPH OTCYTCTBUH TPEIMH JJIsi OLIEHKH HAaIPSHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSI B CXKaTOM U
pacTsHyroM O€TOHE UCHOJIB3YIOT TPEXJIMHEHHYI0 JuarpaMMy COCTOSIHMSI O€ToHa C  y4eToM
HETMPOJIOJKUTEIBHOTO U MPOJOJDKUTENBHOTO JIeHCTBUS Harpy3ku. [Ipu Hamuyuu TpeumH I OLEHKU
HaMpsHKEHHO-AE(POPMUPOBAHHOTO COCTOSHUS CXKATOTO OETOHAa MOMHUMO YKa3aHHOM BBINIE JHArpaMMbI
UCIIONB3YIOT, KaK HaumOojiee NPOCTYyIO, IBYXIMHEWHYIO JUarpaMMy COCTOSIHHSI O€TOHa € Y4eTOM
HEIPOJIOJKUTEIBHOTO U TPOJOHKUTENILHOTO JEHCTBUS HArPy3KU.

6.1.26 Tlpu pacuere pacKphITHS HOPMAIBHBIX TPEIIMH 10 HEMMHEHHON AeGopMallmOHHON MOIETH
JUISL OLIEHKH HAaNpsHKEHHO-ePOPMUPOBAHHOTO COCTOSIHHSI B CXATOM OETOHE HCIONb3YIOT JuarpaMMbl
cocTosiHus, puBeneHHbie B 0.1.20 u 6.1.21, ¢ ydeToM HENpOIOJKUTENbHOIO AeHCTBUS Harpy3ku. llpu
3TOM B KayecTBE HauboJee MpOoCTOM NCIOIB3YIOT ABYXIMHEHHYIO THarpaMMy COCTOSIHHS OeTOHA.

6.1.27 BnusgHue MNONMEPEMEHHOTO 3aMOPaXMBAaHUSA W OTTAMBaHMS, a TakKe OTPUIATEIBHBIX
Temmeparyp Ha AehopMallMOHHbIE XapaKTePUCTHKH OETOHA YUMTHIBAIOT KO3 GGUIIMEHTOM YCIOBUMN

thf 1,0

paboTHI . JAng Haa3eMHBIX KOHCTPYKIMH, MOABEpPraeMblXx aTMOC(epHBIM BO3AEHCTBUIM
OKpY)KaloIIeH cpenibl pU pacyeTHOW TEMIIEpaType HapyKHOTO BO3IyXa B XOJOAHBIN nepuoa munyc 40°C

Ypt=1,0 Yot

U BBIIE, TPHHUMAIOT KO3(duument "" . B ocranpHbIX ciydasx 3HaueHHUs Kod(uiueHTa
MPUHUMAIOT B 3aBUCUMOCTH OT Ha3HAYCHU I KOHCTPYKIIUN U YCIOBUN OKpYXKAIOIIEH Cpebl.

6.1.28 3HayeHHsI MPOYHOCTHBIX Xap AKTEPUCTHK OETOHA MPH IJIOCKOM (IIBYXOCHOM) HJIU 00BEMHOM
(TpEXOCHOM) HANpPSLPKEHHOM COCTOSIHMM CIIEQYeT OIpeleNsTh C y4eTOM BHJa M Kiacca OeToHa U3
KPUTEpHS, BHIPAKAIOIIETO CBS3b MEXIY MPEAeIbHBIMU 3HAYCHUSMU HaANpsDKEHUM, AeHCTBYIONMX B JIBYX
WJIM TPEX B3aUMHO IEPIEHIUKYIISIPHBIX HAIPABJICHUSIX.
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Hedopmanu OeToHA CIEAyeT ONMPENeIsTh C yY4eTOM ILIOCKOTO WM OOBEMHOTO HaNpPsKEHHBIX
COCTOSIHUH.

6.1.29 XapakrepucTuku OCTOHA-MATPHUIBI B JUCIIEPCHO apMHUPOBAHHBIX KOHCTPYKIHSIX CIEIYET
MPUHUMATD KaK JUIsi OETOHHBIX U KEJIe300€TOHHBIX KOHCTPYKIIHH.

Xapakrepuctuku (puOpodeToHa B (PUOPOOCTOHHBIX KOHCTPYKIUSX CIIEAYeT YCTaHABIWBATh B
3aBUCHMOCTH OT XapaKTEpPUCTHUK OETOHA, OTHOCHUTEIBHOTO COJCpKaHUs, QOPMBI, pPa3MEpoOB W
pacmonioxkeHust puOp B OETOHE, €e CICTUICHUSI ¢ OETOHOM M (DM3MKO-MEXaHUYECKHX CBOWCTB, a TAKKE B
3aBHCHMOCTH OT Pa3MepOB AJIEMEHTA UITH KOHCTPYKIUH.

6.2 Apmatypa

6.2.1 Ilpu npoeKTHpOBaHUM KeNe300€TOHHBIX 3JaHUI U COOPYKEHHHl B COOTBETCTBUM C
TpeOOBAHMSIMHU, TPEIbABISEMBIMH K OETOHHBIM M JKEI€300€TOHHBIM KOHCTPYKIHUSM, JIOJDKHBI OBITH
YCTaHOBJICHBI BUJ ApMaTyphl, €€ HOPMUPYEMBIE U KOHTPOIMPYEMBIEC ITOKA3aTEIN Ka4eCTBa.

6.2.2 Jlnsg apMHUpOBaHHS KeJNe300€TOHHBIX KOHCTPYKUUU CleAyeT MPUMEHSTh OTBEYaIOLIyIO
TpeOOBaHUSIM COOTBETCTBYIOIIMX CTAHJApPTOB MWJIM YTBEPXKACHHBIX B YCTAHOBJIIEHHOM IOpSJKe
TEXHUYECKUX YCIOBUU apMarTypy CIEAYIOIMX BUIOB:

ropsYeKaTaHyl0 IMIAJKYI0 U TMEPUOJMYECKOT0 MPOGMIs C MOCTOSIHHOM M IEPEeMEHHON BBICOTOM
BBICTYITOB (KOJIBIIEBOH M CEPIIOBHUIHBIN TPOUIH COOTBETCTBEHHO) IHaMETPOM 6-50 MM;

TEPMOMEXaHMYECKH YIPOUHEHHYIO IEPUOANYECKOro Ipoduiast auameTpoM 6-50 mv;

XOJIOJHOAe(POPMUPOBAHHYIO TIEPUOANYECKOTO poduiast auameTpom 3-16 mm;

apMaTypHbIe KaHaThl T1aMeTpom 6-18 mm.

6.2.3 OCHOBHBIM IIOKa3aTeJIEM KadyecTBa apMaTyphbl, YCTaHaBIMBAEMBIM IIPU IIPOCKTUPOBAHUH,
ABJIAETCS

110 IPOYHOCTHU Ha pacTsbKeHHe, 0003HAYaeMBblii:

A - 151 TOpsSiYEKaTaHON U TEPMOMEXAaHUUYECKH YIIPOUYHEHHOM apMaTypsl;

B, P - g xonogHomaeopMUpPOBAHHON apMaTyphl;

K - u1s apmaTypHBIX KaHATOB.

ApMaTypHble KaHAThl MOAPA3IEIIAIOTCS Ha:

K7, u3roToBieHHbIE U3 KPYIJION MIAIKOW MPOBOJIOKH;

K7T, u3rotoBieHHbIE U3 TPOBOJIOKH MTEPHOJMIECKOTO TPODUIIS;

K70, nnactuuecku o6xkaThie, U3rOTOBJICHHBIE U3 TIIAJIKON MPOBOJIOKH.

Knaccel apmaTypbl MO NpPOYHOCTH HA PACTSHKEHUE OTBEYAIOT TapaHTHPOBAHHOMY 3HAUYEHUIO
npezaena TeKy4ecTd, (U3MYeCKOro WM YCIOBHOIO (PaBHOTO 3HAUEHUIO HANPSHKEHUM, COOTBETCTBYIOLMX
OCTaTOYHOMY OTHOcuTenbHOMY yumHeHuto 0,1% wmm 0,2%), ¢ obecnedeHHocteio He MeHee 0,95,
OIIPEAEIAEMOMY 10 COOTBETCTBYIOIIIMM CTAHIAPTaM.

Kpome TOro, B HEOOXOAMMBIX CclydasXx K apMaType NpEeIbsSBISIOT TpeOoOBaHUSA IO
JIOTIOJIHUTENBHBIM ~ TIOKa3aTeasiM  KayecTBa:  CBAapUBAEMOCTb, IUIACTUYHOCTb,  XJIAJOCTOMKOCTb,
KOPPO3HOHHYIO CTOHKOCTh, XapaKTEepUCTUKH CLEIUIEHUs ¢ OETOHOM U JIp.

6.2.4 Jlna xene300€TOHHBIX KOHCTPYKUHMN 0€3 NpeaBapuTelIbHOIO HANpsDKEHUSI apMaTypbl B
Ka4eCTBE YCTAHABJIMBAEMOM IO pacueTy apMarypsl CleAyeT MPEHMMYIIECTBEHHO MPUMEHSITh apMaTypy
nepuoanyeckoro mpoduins xiaccoB A400, A500 u A600, a Tarwke apmatypy kracco B500 u Bp500 B
CBAapHBIX CeTKax M Kapkacax. [Ipy 0OOCHOBaHMM 3KOHOMHYECKOH 11€51eCO00pa3HOCTH JIOMYCKAETC s
MPUMEHSATH apMaTypy 0oJjiee BBICOKHX KIacCOB.

JUig 1OIepevyHoro U KOCBEHHOIO apMUPOBAHUS CIIENYET MPEUMYIIECTBEHHO MPUMEHATh INIAJKYIO
apmarypy kinacca A240 u3 cranu Mapok Ct3cm u Ct3mc (¢ KaTeropusiMd HOPMHUPYEMBIX ITOKa3aTese He
Hwke 2 nmo ['OCT 535), a Tarke apMaTypy nepuoaudeckoro npoduis kiaccoB A400, A500, B500 u
Bp500.

Jliis mpeiBapuTENbHO HANPSHKEHHBIX KEJI€300€TOHHBIX KOHCTPYKIUN CIIeyeT IMpelycMaTpuBaTh:
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B KQUECTBE HAIPSATaeMOU apMaTyphbl:
ropsideKaTaHyl0 M TEPMOMEXaHUUYECKH YIPOUYHEHHYIO Mepuoauyeckoro npoduis kiacco A600,
A800 u A1000;

B, 1200 B,1600

XOJIOJHOAE(POPMUPOBAHHYIO TEPUOANYECKOTO MPOGUIIS KIaCCOB OT P a0 P ;

kaHatHyto 7-mpososiounyto (K7) kmaccos K1400, K1500, K1600, K1700;

B KQUeCTBE HEHAIIPATaeMOM apMaTyphl:

ropsideKaTaHyro maakyro kiacca A240;

ropsideKaTaH yio, TEPMOME XaHUYECKH YIPOYHEHHYIO u X0J10/JHO 1€ GOPMUPOBAHHYIO
nepuoandeckoro npoduist kiaccor A400, AS00, A600, BS00 u Bp500.

6.2.5 Ilpu BbIOOpPE BHJIAa U MApOK CTAJIM JUIS apMaTyphbl, YCTaHABIMBAEMOH MO pacyeTy, a Takke
MIPOKATHBIX CTaJIEN JJIS 3aKIaHBIX JETalel CleyeT YIUThIBaTh TEMIIEPATypHbIEC YCIOBUS SKCIUTyaTalluu
KOHCTPYKIUI M XapaKTep WX HarpyXeHHUs.

B KOHCTpYKUMSX, 3KCIUIyaTUPYEMBIX IpPH CTAaTUYECKOW (M KBA3MCTATHYECKOH) Harpy3ske B
OTaIlJIMBAEMbIX 3/IaHUAX, @ TaKKE Ha OTKPHITOM BO3JyX€ M B HEOTAIUIMBAEMBIX 3aHMSX MPU pacUETHON
temneparype MuHyc 40°C 1 Bbllle MOKET OBITh IPUMEHEHA apMaTypa BCEX BbIIIEYKa3aHHbIX KIAaCcCOB, 3a
uckiIoueHneM apmarypsl knacca A400 u3 cranmu mapku 35I'C, xnacca A240 u3 cranmm mapku Ct3ki,
IIPUMEHSEMBIX IIPH pacueTHON TeMiepaType MuHyc 30°C u BbILIE.

Ilpu pacueTHO# TemnepaType HUke MUHYC 55°C peKkoMeHAyeTCs UCIOIb30BaTh apMaTypy Kiacca
Ac500C o [1] m A600 u3 crtanu mapku 20I 2CDBA.

Ilpn npyrux ycloBUAX SKCIUTyaTallUM KIacc apMaTypbl W MapKy CTald NPUHUMAIOT 110
CIeIMAJIbHBIM YKa3aHHSIM.

[Ipyu mpoexkTUpOBaHUM 30HBI MEpEaYN MPEABAPUTEIBLHOTO HANPSHKEHUs, aHKEPOBKU apMaTyphl B
O0eToHE M COeAMHEHMH apMaTyphl BHAXJIECTKY (0€3 CBapKu) CileAyeT YYUTHIBATh XapaKTep MOBEPXHOCTH
apmatypel (['OCT P 52544, [3]).

[Ipu IpOEKTHPOBAHUY CBAPHBIX COCTMHEHUHN apMaTyphl CIIEAYeT YUUTBHIBATh CIIOCOO M3TOTOBJICHUS
apmarypsl (['OCT 14098, [2]).

6.2.6 JIns1 MOHTaXXHBIX (IIOJTBEMHBIX) METEIb 3JIEMEHTOB COOPHBIX JKEIe300€TOHHBIX U OETOHHBIX
KOHCTPYKIMI clleAyeT NMPUMEHSTh ropsiueKaTaHylo apMaTypHyro crainb kiacca A240 mapoxk Crt3cn u
Ct31c (¢ kKareropusiMiu HOPMHUPYEMBIX TToKazareneit He Huke 2 mo [[OCT 535).

B cinydae ecnu MOHTa)X KOHCTPYKUMM BO3MOXKEH IIPH PACUYETHOM 3UMHEM TeMIleparype HUKe
mMunyc 40°C, U1s1 MOHTQKHBIX I€TEb HE JOMYCKAaeTCsl MPUMEHSTh cTaylb Mapku Ct31c.

6.2.7 OCHOBHOI MPOYHOCTHOM XapaKTEepUCTHKON apMaTypbl SIBISETCS HOPMATHBHOE 3HAYCHUE

Ron

6.2.8 PacueTHble 3HaUEHM S COIIPOTUBJIEHUS apMaTypbl PACTSHDKEHUIO

Ron

Vs

COIIPOTUBJICHUS PACTSHKECHUIO , IPUHUMAEMOE B 3aBUCUMOCTH OT KJ1acca apMmarypsl 1o tabdaure 6.13.

Ry

OIIpPEEISIIOT 110 opmysie

Rs:

,(6.10)

rae Vs . K03 QQUITMEHT HAZECKHOCTH TI0 apMaType, MpUHUMAaeMbIid paBHBIM 1,15 115 mpeaenbHbBIX
COCTOSIHUM nepBoM rpynibl U 1,0 - 1uist npenenbHbIX COCTOSSTHUI BTOPOU TPYITIBI.

PacueTHble 3HAUY€HHUs CONPOTUBIIEHUS apMaTyphbl PacTHKEHUIO R IPUBEAEHBI (C OKPYITIEHUEM)
JUISL IPENIEIbHBIX COCTOSIHUM nepBoi rpynbl B Tabiuiie 6.14, Bropoil rpynnsl - B Tabauie 6.13. Ilpu aTom

3HAYEHUS Rs,n JUISL TPEAENbHBIX COCTOSHMM NEpPBOM TPYNIBl IPHUHATHl PaBHBIMM HaMMEHBUIMM
KOHTPOJUPYEMBIM 3HAYEHUSAM 110 COOTBETCTBYIOLIMM CTaHAAPTaM.
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Taoauna 6.13

Kitace apmatypsbl HomuHaneHb1i HopmarnBHBIE 3HaYEHUSI CONPOTUBIICHUS PACTSKEHHUIO
JauaMeTp Rn
APMATYDBI, MM " ¥ pacyeTHbIE 3HAYEHUS CONPOTUBIIEHUS PACTHKEHUIO
JUTSL TIPENICIBHBIX COCTOSIHHIM BTOPOM TPYIITBI R ser , MIa
A240 6-40 240
A400 6-40 400
A500 10-40 500
A600 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-16 500
B 500 3-5 500
B,1200 8 1200
B,1300 7 1300
B,1400 4;5;6 1400
B,1500 3 1500
B,1600 3-5 1600
K1400 15 1400
K1500 6-18 1500
K1600 6;9; 11;12; 15 1600
K1700 6-9 1700

3HA4YEHUs PACUETHOTO CONPOTUBJIICHUS apMaTYyphl CKATHIO Re IIPUHUMAIOT PaBHBIMU PaCUYETHBIM

3HAYEHUSIM COMPOTUBIICHHUSI apMaTypbl PACTSDKCHHIO R , HO He Oojee 3HAUCHWH, OTBEUYAIONMX
nedopMarusaM YKOpOUYeHHUsT OETOHA, OKPYXKAIOIIETO CXKATYIO apMaTypy: IpH KPaTKOBPEMEHHOM JIEHCTBHI
Harpy3ku - He 6osee 400 MIla, npu nuTensHOM IeiicTBUUM Harpy3ku - He 6onee 500 MITa.

Jia apmarypel kinaccoB B500 u  A600 rpaHuuyHblE 3HAUEHUsI CONPOTUBIIEHUS CHKATHIO

MPUHUMAIOTCS C TOHWXAOIMM K03 (QUIIMEHTOM YyCIOBHI paboThl. PacderHble 3HAYCHHS Re
MpUBECHBI B TabuIie 6.14.

Taoauua 6.14

Kunacc apmatypsl 3HA4YEHHUsI paCUETHOTO COIPOTUBIIEHUS apMaTyphl JUIsl TPENEIbHBIX COCTOSIHUI
nepBou rpynmbsl, MIla
PaCTSHKEHUIO Rs COKaTUIO Rsc

A240 210 210

A400 350 350

A500 435 435(400)

A600 520 470(400)

A800 695 500(400)
A1000 870 500(400)

B500 435 415(380)
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B,500 415 390(360)
B,1200 1050 500(400)
B,1300 1130 500(400)
B 1400 1215 500(400)
B 1500 1300 500(400)
B 1600 1390 500(400)
K1400 1215 500(400)
K1500 1300 500(400)
K1600 1390 500(400)
K1700 1475 500(400)
I[Ipumeuanne - 3HaueHUs Rse B crobKax HCIIOJNB3YIOT TOJIBKO MPH pacueTe Ha KPaTKOBPEMEHHOE
JIEWCTBHUE HATPYy3KH.

6.2.9 B HeoOX0AMMBIX ClydasiX pacyeTHble 3HAUEHUsI MPOYHOCTHBIX XapaKTEPUCTHUK apMaTypbl

Y

YMHOXAIOT Ha K03 QQUIIMEHTHI YCIOBUN paboThl 'S, yauThIBaroe 0COOCHHOCTH pabOThI apMaTyphl B

KOHCTPYKIUU.

PacueTHble 3HaYeHUA RSW s apMatypel kiaccoB A240...A500, B500 mpuBeneHsl B Tabmuiie
6.15.

JlJis momepevyHoi apMaTyphl BCEX KIIACCOB PACUETHBIC 3HAUEHUS CONPOTHBIICHHS Row clenyeT
npuHUMaTh He 6oee 300 MITa.

Tadoauna 6.15

Kiacc apmatypsl PacueTHble 3HaUEHU S CONPOTUBIIEHUS [TONIEPEUHOM apMaTyphl (XOMYTOB
1 OTOTHYTBIX CTEp>KHEHN ) pacTsLKEHUIO ISl TPEAETbHBIX COCTOSTHUN
nepsoy rpynnsl, MIla

A240 170
A400 280
A500 300
B500 300

6.2.10 OcHOBHBIMH JeGOpMAIITOHHBIMH XapaKTEPUCTUKAMU apMaTyphl SIBJISIFOTCS 3HAUCHUS:

€
OTHOCHTENBHBIX Ae(OPMALM YIUIMHCHHS apMaTypbl 0 [P JOCTIDKCHHH HAIPSDKCHHSIMA
pPacyeTHOrO CONPOTHUBIICHUS R ;
MOJyJIsl YIIPYTOCTH apMaTypbl = .
- €0
6.2.11 3Ha4eHns OTHOCUTENFHBIX AeopMaIuii apMatypbl IIPUHUMAIOT PABHBIMU
111 apMaTypbl ¢ (PU3MYECKUM IPEIETIOM TEKy4eCTH
€0~ E
;(6.11)
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UL apMaTypbl € YCJIIOBHBIM IPEACIIOM TCKYYCCTHU

£ = 2 10,002

5 .(6.12)

6.2.12 3HaueHus MoAyas YIPYroCTH apMaTyphbl = NPUHUMAIOT OJAWHAKOBBIMH TpPH PACTSDKECHUN
U C)KaTUU U PaBHBIMMU:

E.=1.95-10°

Mlla - nns apmaTtypHbIX kaHaToB (K);
=2,0-10°
E=2, MIla - nnist octanbHOM apMaTypsl (A u B).
6.2.13 JluarpamMmbl cocTosiHUS (1€ (OpPMHpOBaAHMS) apMaTypbl HCHONB3YIOT TIPU pacdere
KEJIEe300€TOHHBIX JIEMEHTOB 110 HEMMHEWHOU JehopMaIlmOHHON MOIENH.

IIpu pacuerte >xene300€TOHHBIX AIEMEHTOB IO HEJIMHEHHOU JeopMalinoHHON MOJIeNIN B Ka4eCcTBE
pacueTHOM aMarpaMMbl COCTOSHUS (e OPMUPOBAHUS) apMaTypbl, YCTaHABJIUBAIOIIEH CBS3b MEXKAY

(¢ €
HANPSOKCHUSIMA > W OTHOCHUTCNIBHBIMU JIeOpMAIMsIMUA S  apMaTypbl, NPUHUMAIOT YIPOIICHHBIC
JarpaMMbl 10 THITY auarpamm [Ipanaris s apMarypbl ¢ (pU3MYECKHM MPEAeIoM TEKYydecTH KIacCoB
A240-A500, B500 nyxiuHelnyto auarpammy (pucyHok 6.2, a), a AJig apMaTyphl C YCIOBHBIM MPEAeIoM

Tekydectu kiaccoB A600-A1000, Bp1200 BPlSOO , K1400, K1500 u K1600 - TpexiuHelHyIO
(pucyHOK 6.2, 6), 63 yueTra ynmpoYHEHHS 32 TIJIOMAKON TeKydeCTH.

JlnarpaMMbl COCTOSHUSL apMaTypbl MpPH PACTSHKEHUU M CXKATUM MPUHUMAIOT OJUHAKOBBIMH, C
Y4€TOM HOPMHPYEMBIX PAaCUeTHBIX COMPOTUBICHUH apMaTyphl PACTSHDKEHUIO U CKATHIO.

Jlomyckaercs B KayecTBE pacUeTHBIX JUarpaMM COCTOSIHUSI apMaTypbl — HCIOJB30BaTh
KPUBOJIMHEHHBIE  pacyeTHble  JWarpaMMbl,  anmpoKCUMHUpyIOIMe  (akTHYeckue  AuarpaMMbl
neopMUPOBaHUS apMaTYphI.

O ooy
6.2.14 HanpspkeHust B apMaType ° COIVIACHO JBYXIIMHEHWHOW TUarpaMMe COCTOSIHUSI apMaTyphbl

. €
OIPEIEISIOT B 3aBUCMOCTH OT OTHOCHTEIBHBIX AeopMaliuii > no GopMynam:

O<e.<g
npu s 70

o= K. 613
8505835852

o5=R (6.14)

€ i
3nauenus 0 , ES u RS MPUHUMAIOT coryiacHo 6.2.11, 6.2.12 u 6.2.8. 3HaueHus OTHOCUTEIbHON

€
nedopManuu $2 npuHUMaroT pasHbiMu 0,025.
Jlonyckaercs IpU COOTBETCTBYIOLIEM OOOCHOBAHMM NPUHUMATh BEJIMYMHY OTHOCUTEIIBHOH

€5

ne opMaru MeHee win Oosee 3HaueHus 0,025 B 3aBUCHMOCTH OT MapKu CTajld, TUIIa apMUPOBAHUS,
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KpUTEpUsI HAACKHOCTH KOHCTPYKIIMH U IPYrUX (PaKTOpOB.

a

Gy
Ve
Guy= G525 Rs
arctgEy g5
st} Es2
6 Os
|
Gy = 1 ,lRﬁ'
O = Ry
os1 =0 ,9 Rs
arctgfs £y
Est 850 £s2

a — IBYXNMHEHHAR JMArpaMMa; § — Tpex THHEHHAs AnarpamMma

Pucynox 6.2 — Inarpammbl COCTOAHUS PACTAHYTOH apMaTypht

O N
6.2.15 HampsokeHust B apMaType S COIVIACHO TPEXIMHENHHOM JuarpaMMe COCTOSHHS apMaTyphbl

OIpCaACIA0T B 3aBUCUMOCTU OT OTHOCUTCIIbHBIX z[e(bopMauHﬁ

€
S 1o gopmynam:
O<g<gy

pu

37/184



Ceop mpasmin CIT 63.13330.2012 "CHull 52-01-2003. beToHHBIE U XKeNe300CTOHHBIC KOHCTPYKIHUH. . ..

5= K 615

€.,58.5¢
npu sl S s2
(o) €.~ & (0
sl S sl sl
ol | Eial aatl-all MU
SO sl
. (6.16)
€
3nauenus 0 , ES Hu RS MpUHUMAIOT cornacHo 6.2.11,6.2.12 u 6.2.8.
i Ost IR . O AR
3Ha4yeHu s HAaPsSLKEHU I MPUHUMAIOT PaBHBIMU , 4 HaMpsDKeHU - paBHO .
0.9R
. 851 Es o
3HaYeHHUS] OTHOCUTEIBHBIX JaedopMaruii MPUHAMAIOT PaBHBIMU , a nedopmaruii
€2

- paBabiMu 0,015.
7 beTOHHBIE KOHCTPYKIUH

KoHcTpykunu paccmMaTpuBarOT Kak OETOHHBIE, €CIM MX MPOYHOCTh oOecredeHa OJHUM TOJIBKO
OETOHOM.

beToHHBIE 37IEMEHTHI TPUMEHSIOT:

a) MPEUMYIIECTBEHHO Ha C)KaTUe MPH PACIOJIOKEHHUU MTPOIOIBFHOM CKUMAIOIIEH CHIIBI B TIpeenax
MONEPEYHOTO CEYECHU S DJIEMEHTA;

0) B OTACIBHBIX CIIy4asiXx B KOHCTPYKIHAX, pabOTalONMX Ha CKAaTHE MPU PaCIOIOKESHUH
MPOJIONIHOM CKUMAIOIICH CHUIIBI 32 MpeesiaMy IMOMEPEYHOr0 CEYCHHS IJIEMEHTa, a TAKKe B M3THOACMBIX
KOHCTPYKIMSX, KOTJ|a UX pa3pylIeHHe HE NMPECTaBIIIECT HEMOCPEACTBEHHOM OMTaCHOCTU AJISl )KU3HU JIIoAeH
U COXPaHHOCTH 00OPYIOBaHHUSL.

Konctpykuuu ¢ apmaTypoi, mion@ib Ce4eHUsI KOTOPOH MEHbIIE MUHUMAIBHO JOMYCTUMOW MO
KOHCTPYKTHUBHBIM TpeboBanusaM 10.3, paccMaTpuBaroT Kak OETOHHBIE.

7.1 PacueT 0€ TOHHBIX 3JIEMEHTOB 110 MPOYHOCTHN

7.1.1 beToHHBIE 3JIEMEHTHI PACCUUTHIBAIOT O MPOYHOCTH Ha ACHCTBUE MPOJOIBHBIX CHKUMAIOIIAX
CHJI, M3TU0AI0NIX MOMEHTOB M MONEPEYHBIX CUJI, & TAKOKE Ha MECTHOE CHKaTHE.

7.1.2 PacueT 1o npo4HOCTH OETOHHBIX JIEMEHTOB IIPU JIEHCTBUU MPOJIOJIBHON CKUMAIOLIEH CHIIBI
(BHELIEHTPEHHOE CXKaTue) U M3rMOAoLero MOMEHTa cielyeT IPOU3BOJUTh Ul CEUEHUH, HOPMAIbHBIX K
UX IIPOJIOJIBHOM OCH.

Pacuer OETOHHBIX AIIEMEHTOB TPOM3BOAAT HA OCHOBE HENMHEHHOW Ae(GOpMallMOHHOW MOIEIH
cormacHo 8.1.20 - 8.1.30, npuHMMasi B pacyeTHbIX 3aBUCHUMOCTSX IUIOMAJb ApMaTypbl PaBHOW HYIIIO.
JlomyckaeTcs pacueT 6ETOHHBIX JIEMEHTOB IPSIMO YTOJIBHOTO U TABPOBOI'O CEUEHUN MPH ICHCTBUM YCHUIIHMA
B INIOCKOCTH CHMMETPUY HOPMAJIBHOIO CEYEHUS M POU3BOAUTH IO MPEAEIbHBIM YCHIIMAM cOrnacHo 7.1.7 -
7.1.12.

7.1.3 beroHHBIE 3JIEMEHTHI B 3aBUCUMOCTH OT YCIOBHM MX pabOThI U TPEOOBAHU, TPEIBIBISEMbIX
K HHUM, PacCUMTHIBAIOT MO MPEIENbHbIM YCHUJIMSAM 0€3 ydyeTa WJIM C y4eTOM COINpOTHBIIEHUS OeToHa
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pPacTAHYTOU 30HBI.

be3 yuera comporuBieHHs OeTOHA pacTAHYTOM 30HBI (puCyHOK 7.1) NpPOU3BOIAT pacyeT
BHEIIEHTPEHHO CXaTbIX JJIEMEHTOB IIPH PACIOJOKEHUHM IMPOAOJIBHON CKMMAIOIIEH CHJIBI B IIpeeax
NOomepPeYHOro CCUCHHUA BJICMCHTA, IIpUHUMAdA, YTO JOCTUKCHUC MMPCACIBHOIO COCTOSAHUA XapaKTCPU3YCTCA
paspyueHueM cxkaroro 0eroHa. ConpoTHBIIEHHE OETOHA CKATHIO MPU pacueTe Mo MPEAEIbHBIM yCHIHIM

YCIIOBHO TIPE/ICTABISIOT HANPSDKCHUSMHU, PaBHBIMHU Ry , PaBHOMEPHO pacIpele]IeHHBIMA 110 YacTH
C)KaTOM 30HBI (YCJIOBHOM CXKaTOH 30HBI) C ILIEHTPOM TSDKECTH, COBHAJAIOUIMM C TOUYKOH NPHUIOKEHUSA
poJ10JIbHOM cuibl (7.1.9).

C yderoM coOmpOTHBIIEHHS OETOHA PACTSIHYTOH 30HBI (PUCYHOK 7.2) MPOU3BOAAT pacdeT
3JIEMEHTOB, pabOTAIONMX HA C)KAaTHE MPH PACIOJIOKEHUHU MPOIOJIBHON CXKUMAIOLICH CHIIBI 33 MpeieIaMu
MOTIEPEYHOTO CEYCHHS AIIEMEHTA, U3TN0aeMbIX 2JIEMEHTOB, a TAKKE 2JIEMEHTOB, B KOTOPBIX HE JOMYCKAIOT
TPEIWMHBI TI0 YCIOBHSIM JKCIUTyaTallMK KOHCTPYKIuil. [Ipn 3TOM mpwm pacdere 1Mo mpeaeinbHBIM YCHIIUSM
IPUHUMAIOT, YTO MPEIeIbHOE COCTOSIHUE XapaKTepU3YeTCsl TOCTHKEHHEM MpeAebHbIX YCUIUN B OETOHE
PacTSIHYTOI 30HBI, ONIPEENAEMBbIX B IPEANOIOKEHUH yIIpyroil padboTsl 6etona (7.1.9, 7.1.10, 7.1.12).

Rb I
N RiAy, / // ,
e o S -~} » . / N
=) g4 4,
. £
bl A Hentp
THHECTH
CeUeHHUsN

Pucynok 7.1 — Cxema ycuuii U 3niopa HanpsikeHWA B Ce4EHNHU, HOPMAJILHOM K HPOAOJIbLHON
OCH BHEIEHTPEHHO C)KATOr0 GETOHHOrO 31eMeHTAa, PACCHUTLIBAEMOTO0 TI0 IPOYHOCTH €3 yuera
CONpPOTHBJIeHUS 6eTOHAa PACTAHYTOM 30HBI
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QRRAKKS
QRIS
SERARARK

{0

2R
SRR

Ry b

Pucynok 7.2 ~ Cxema ycuanii ¥ 3mopa nanpsokennii B CeUesni, HOPMAAbLHOM K BPofoabHOH
ocu u3rnbaemMoro (BHeNEHTPEHNO CxKATOro) GeTOHHOrO H1eMEHTA, PACCUNTHLIBAEMOro N0
MPOYHOCTH C YYETOM CONPOTUBICHUA GETOHA PACTARYTONH 30HbI

7.1.4 PacueT mo npoYHOCTH OETOHHBIX AJIEMEHTOB MPU JCHCTBUM TTOMIEPEUYHBIX CUJI TTPOU3BOIAT U3
YCJIOBUS, MO KOTOPOMY CyMMa COOTHOILEHMHM IJIABHOTO PACTITMBAIOIIETO HAMPSDKEHHS K PacuyeTHOMY

Ot

COIMPOTUBJICHUTO OeroHa OCCBOMY PaCTSAKCHUIO Rbt W TJIAaBHOTO CKHMAIOLICTO HAMPSKCHUA K
Gmc

pPaCuCTHOMY COIIPOTHUBIICHUIO oerona OCCBOMY CIKATHIO HC JOJ’KHA ITPCBLIIIATh 1,0

7.1.5 Pacuer mo mpo4YHOCTH OETOHHBIX JIEMEHTOB Ha JACHCTBHE MECTHOW Harpy3ku (MECTHOE
C)KaTue) MPOU3BOJAT COMNIACHO YKa3aHusM 8.1.43 - 8.1.45.
7.1.6 B OGeTOHHBIX 3IEMEHTax B CIy4asX, yka3aHHbIX B 10.3.7, HE0OXOIMMO MpeaycMaTpUBaTh

KOHCTPYKTHBHYIO apMaTypy.

PacyeTt BHe HEHTPEHHO CKATBIX 0€eTOHHBIX 3JIEMEHTOB I10 npeaeJbHbIM YCUJIUAM

7.1.7 Ilpu pacuere MO MPOYHOCTH BHEICHTPEHHO CKAThIX OCTOHHBIX JJIEMEHTOB Ha JICHCTBHE

CKMMAIOILEH MTPOJOIBHOM CHIIBI CIIEyeT YYUTBHIBATH CIy4allHbIA SKCHEHTPUCUTET €a , IPUHUMAEMBbII HE
MEHee:
1/600 mIMHBI BJIEMEHTA I PACCTOSIHHUS MEXKIY €r0 CEUYCHHSIMHU, 3aKPETIJICHHBIMU OT CMELICHHUS,
1/30 BBICOTBI CEUCHHUS;
10 mm.
JUis 3J€MEHTOB CTAaTUYECKH HEONPEIEIMMbIX KOHCTPYKIMH 3HAYEHHME OSKCLIEHTPUCHUTETA

HpOIIOJIBHOfI CHJIbI OTHOCHUTCJIIBHO LCHTPA TsOKCCTH MNPUBCACHHOI'O CCUCHMA % MNPUHHUMAIOT pPaBHbBIM
SHAYCHHU IO SKCUCHTPUCUTETA, ITIOJTYYCHHOI'O U3 CTATUYCCKOI'O pacucTa, HO HEC MCHEC ea .

JInst DIEMEHTOB CTATHMYECKH ONPEACIMMBIX KOHCTPYKIHUM OSKCHEHTPUCUTET % [IPUHUMAIOT
PaBHBIM CyMME 3KCLIEHTPUCUTETOB - U3 CTATUYECKOTO pacyeTa KOHCTPYKUUH U CIy4ailHOro.
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£>14

|
7.1.8 Tlpu TMOKOCTH 3JEMEHTOB HEOOXOTMMO YYUTHIBaTh BIMSHHUE HA UX HECYIIYIO

CIOCOOHOCTB MPOTUOOB MyTEM YMHOXEHUS 3HAUCHUM % Ha k03 GduIment ' | onpegesemMblii COrTacHO
7.1.11.

7.1.9 Pacuer BHEIEHTPEHHO CXKaTBhIX OCTOHHBIX AJIEMEHTOB IIPU PACIOIOKEHUH TTPOIOJIEHOM
C)KUMAIOIIEH CHJIBI B TIPEJIEax MOMEePEYHOr0 CEUEHUS AIIEMEHTA TPOU3B OJIAT U3 YCIOBUS

NSRb'Ab,(M)

rae N - neficTByrom@as MpoaoIbHas CUJla;

A - TMJOURAb CXAaToW 30HBI O€TOHa, ompenenseMas W3 YCIOBHS, YTO €€ IEHTP TSHKECTH
COBTA/AET C TOYKOH MPHIIOKEHUS TPOJOIBHOM Crutbl N (C ydeToM mporuoa).
J{nst 571eMEeHTOB MPSMOYTOJIBHOTO CEUEHU S

A=b-h-| 1-—

(7.2)

HOHYCKEICTCH pacde€T BHCUHCHTPCHHO CKATBIX JJCMCHTOB IIPAMOYIOJBHOIO CCEYCHUS IIPpU

@<h/30 | <20h

IKCHCHTPUCUTETC l'[pO,[[OJ'ILHOfI CHJIbI MMpON3BOANUTD U3 YCIIOBUA

NS(p-Rb-A,(m)

rac A - IJIom@aAab MONINCPEYHOTO CCUHCHU A 3JICMCHTA,

P - koodduupeHT, NpUHEMACMBIA IPH UIMTEIBHOM IEHCTBHH HArpy3kd mo taGmmie 7.1 B

b

3aBUCHMOCTH OT THOKOCTH SJIEMEHTa, TIPH KPAaTKOBPEMECHHOM JICHCTBHH HATPY3KH 3HAYCHHS P
==10 —=20
on . ¢=0.9 h ¢=0.85 h :
PEACIAOT 110 JIMHCUHOMY 3aKOHY, ITPUHUMAA npu n Inpu N

b

- paCuCTHaA JIMHA 3JICMCHTA, OIIPCACIIACMasl KaK IJIsd JKE1e300€TOHHBIX 2JIEMEHTOB.

Taoauna 7.1
L/h 6 10 15 20
¢ 0,92 0,9 0,8 0,6

BHGIIGHTpCHHO c)KaThble OETOHHBIC OJICMCHTEI, B KOTOPBIX IMMOABJICHHUEC TPCIIMH HE AOIIYCKACTCA I10

YCIIOBUSIM 3 KCIUTyaTalliy, HE3aBUCUMO OT pacyera U3 yciaoBus (7.1) HOMKHBI ObITh POBEPEHBI C YIETOM
CONPOTHUBIICHUS OETOHA PACTIHYTOM 30HBI U3 YCIOBUS
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Rt A

A

N <

.(7.4)
J171s 5IeMEHTOB MPSAMOYTOJIBHOTO ceueHus yciosue (7.4) nuMeeT BUJ

Ryc-b-h
S—
5o _

N

1
.(7.5)

B dopmynax (7.4) u (7.5):
A - oAk MOMEePEYHOro CeUeHU s OETOHHOTO AJIEMEHTA;
I - MOMEHT mHEpIIHH ceYeHHSI OETOHHOTO JIEMEHTAa OTHOCHUTEIBHO €T0 IICHTPA TSHKECTH

)

- PpaCCTOSAHUC OT LCHTPA TSHHKECCTU CCUCHU S DJICMEHTA 10 HauboJee PACTAHYTOTO BOJIOKHA,

N - xos(urment, onpeaenseMslii cornacHo ykazaausm 7.1.11,
7.1.10 Pacyer BHEHEHTPEHHO CKATBIX OCTOHHBIX AJIIEMEHTOB IPH PACIOJIOKEHUHU ITPOIOJIHLHOM
CKUMAIOIICH CHJIBI 32 MpeesiaMu MOTIEPEYHOT0 CEYSHUS dJIEMEHTa IPOU3BOIAT U3 yeinoBuii (7.4) u (7.5).

7.1.11 3nauenue kod(pduneHTa LI YUMTBIBAIOIIETO BJIMSHUE Mporuda Ha 3HAUYECHHE

AKCIICHTPUCHUTETA TPOIOJIBHON CUIIBI % , OTIPEAETISIOT 110 opmyIIe

, (7.6)

rac cr . YCIIOBHAst KpUTUYIECCKAsA CUJIa, OIIpeacisieMa 1o Q)opMyne

€

. (7.7)

rme D - KecTKocTh 3JIeMEHTa B TPEACNbHOW MO MPOYHOCTH CTAaUM, OMpenaessieMas Kak JUIs
&KeNe300eTOHHBIX JIEMEHTOB, HO 0e3 yueTa apMmaTypsl, coriacHo 8.1.15.

PacueT u3rn6aeMbIX 0€ TOHHBIX 3JIEMEHTOB 110 npeacJibHbIM YCHITUAM

7.1.12 Pacuet n3rubaemMbIx OETOHHBIX 3JIEMEHTOB ClIeyeT IPOU3BOAUTD U3 YCIOBUS

M <M, L(7.8)

42/184



Crop mpasmin CIT 63.13330.2012 "CHull 52-01-2003. BeToHHBIE U XKele300CTOHHBIE KOHCTPYKIIHUH.. ..

rae M - uzrubaronmii MOMEHT OT BHEIIHEH HArpy3Ku;

ult - npenmenbHEI W3rMOalOMMI MOMEHT, KOTODBIH MOKET OBITh BOCIPHHST CEUYEHHEM

9JICMCHTA.

3HaueHue Mur OTIpeNeNAIOT o opMyIie
I\/Iult: I:\)bt W ,(7.9)

rac W - MOMeHT COIIPOTHUBJICHUSA CCUCHU A DJICMCHTA JIA KpaleeFO PacCTAHYTOTO BOJIOKHA.
I[J'If[ 3JICMCHTOB MMPAMOYIOJIbHOI'0O CECYCHUSA

.(7.10)

8 KeJsie300e TOHHBIe KOHCTPYKIMH 0€3 Ipe/IBApUTEJILHOTO HANPSI:KEHUSI apMaTypbl

8.1 PacueT 3/1eMeHTOB :KeJ1€300e TOHHbIX KOHCTPYKIIUIA 10 Mpe/ie/IbHBIM COCTOSIHUSIM 1€ PBOii
rpynnbI

PacueT :xej1e300€ TOHHBIX 3JIEMEHTOB 110 IMPOYHOCTH

Kenezo0eToHHBIE DJIEMEHTHI PACCUMTHIBAIOT TTO TPOYHOCTH HA JCHCTBUE U3TMOAIONI X MOMEHTOB,

IPOJOJIBHBIX CHUJI, IONEPEYHBIX CUJI, KPYTSAIMX MOMEHTOB M Ha MECTHOE JeHCTBHE HAarpy3ku (MEcTHOe
cKaTue, NpOJaBIMBAHUE).

PacyeT mo npoyHOCTH KeJ1e300€ TOHHBIX 3JIEMEHTOB HA e iCTBUE U3rH0AIIMX MOMEHTOB U
NMPOI0JIBLHBIX CHJI

Oo0nmpe moJI0Ke HUs

Hudopmarus 06 U3MEHEHWSIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 dexabps 2015 2. N 981/np, 6
nynkm 8.1.1 enecenvt usmenenus, ecmynaiowue 6 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeti peoaxyuu

8.1.1 PacueT mo mpoYHOCTH KeJIe300€TOHHBIX JJIEMEHTOB MPU ACHCTBUM U3TMOAIONIMX MOMEHTOB U
MPOAOIBHBIX CHJI (BHEUEHTPEHHOE CXKATHE WM pPACTSDKEHHUE) CIeAYyeT MPOU3BOJUTH Il CEUCHHH,
HOPMAJIBHBIX K UX IIPOJIOJIBHOU OCH.

Pacyer mo mpoyHOCTH HOPMAJBHBIX CEUEHUM KEJIe300€TOHHBIX 3JIEMEHTOB CIEAYET MPOU3BOAUTD
Ha OCHOBE HENMMHEHHOI AedopmarimonHoi Mmonenu corntacHo §.1.20 - 8.1.30.

JlonmyckaeTcsi IpOU3BOIUTH pacyeT Ha OCHOBE IIPENEIbHBIX YCUIIHI:

KeJIe300€TOHHBIX JIEMEHTOB IPSIMO yTOJIBHOTO, TABPOBOTO U JIBYTaBPOBOI'O CEYEHUH C apMaTypoid,
PACIOJIOKEHHOW Y MEPHEHMKYISIPHBIX IJIOCKOCTH W3TH0a TpaHei 3JIeMEHTa, NMpU JEUCTBUM YCUIUU B
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IIJIOCKOCTH CHMMETPUU HOPMAJIbHBIX C€UYEeHUM cornacHo 8.1.4 - 8.1.16;

BHEIIEHTPEHHO C)KATBIX 3JIEMEHTOB KPYIJIOTO U KOJBIIEBOTO MOTEPEUYHBIX CEUCHUH - MO YKa3aHUSIM
npusoxenus /1.

8.1.2 Ipu pacuere BHEIIECHTPEHHO CXKATBIX DJIIEMEHTOB CIIEAYET YUUTHIBATh BIMSHUE POTHOA HA UX
HECYIYI CIIOCOOHOCTh, KaK MPABUIIO, TyTEM pacdyeTa KOHCTPYKUUH 10 1eopMUPOBAHHON CXeMe.

JlonmyckaeTcss NpOU3BOJUTh pacyeT KOHCTPYKUUU MO HeaeGopMUPOBAHHOM cXeMe, YUUTHIBAs MpPH

£>14

|
TMOKOCTH BJIMSIHUEC npom6a OJIECMCHTa Ha €ro IPOYHOCTH IIYTEM YMHOXCHHA HA4YaJlbHOI'O

JKCLICHTPUCUTETA % Ha KOOPOUITUECHT n, onpenensieMbli COMIaCHO yKazaHusaM 8.1.15.

8.1.3 [lna :Xene300€TOHHBIX 3JIEMEHTOB, Y KOTOPBIX IpEAEIbHOE YCHJIME [0 IPOYHOCTH
OKa3bIBA€TCS MEHbIIE MPEAETbHOIO yCUus Mo oOpa3oBaHHio TpeumH (mm. 8.2.8 - 8.2.14.), miomans
CEUeHHUs MPOAOIBHONU PaCTIHYTOH apMaTypbl JOJKHA OBITh YBEIMUYEHA MO CPaBHEHUIO ¢ TpeOyemMon M3
pacuera 0 IPOYHOCTH HE MeHee ueM Ha 15%, uim onpezaeneHa U3 pacdyera Mo MPOYHOCTU Ha JeHCTBHE
MPeEIbHOr0 YCHIINS IO 00pa30BaHUIO TPELIMH.

PacueT nmo MPOYHOCTH HOPMAJBHBIX ceYeHHIi 1o npeaecJabHbIM YCHIUAM

8.1.4 IlpenenbHble yCWUIIUST B CEYEHUHM, HOPMAJIBHOM K MPOJOJIBHOW OCH 3JIEMEHTAa, CIEAYET
ONPEAETATh UCXOJI U3 CIEAYIOIMX MPEANOChUIOK:
COMPOTHUBJICHUE O€TOHA PACTSHDKEHHU IO PUHUMAIOT PABHBIM HYITIO;

CONPOTHBJICHUE OCTOHA CHKATHUIO MPEICTABIISICTCS HAPSDKESHUSIMHA, PaBHBIMA Ro U PaBHOMEPHO
pacrpeeieHHBIMU 10 C)KaTOW 30He OETOHa;

nedopmanuu (HampsHKeHUs) B apMaType ONMPEAeNsioT B 3aBUCHMOCTH OT BBICOTBI CXKATOW 30HBI
OcToHa;

pacTArMBaroIMe HANpsHKCHHS B apMaType NMPUHUMAIOT HE 0oJiee pacdyeTHOIo CONPOTHBIICHUS

Ry

PACTAKCHU IO 5
C)KUMArONME HATPSDKCHUA B apMaTypC NIPUHUMAIOT HE 60H€€ PACUCTHOI0 COIIPOTHUBJIICHUA CKATHUIO
Re.

8.1.5 Pacyer mo mpo4yHOCTH HOPMAJIbHBIX CEUYCHUW CIIEyeT MPOU3BOIUTH B 3aBHUCUMOCTH OT
<:_ X

COOTHOMICHHUA MCXKAY 3HAYCHHUCM OTHOCHUTEJILHOM BBICOTBI C)KATOM 30HLI O€TOHa rb .
OMpENENIIEMbIM U3 COOTBETCTBYIOIMX YCJIOBUN PaBHOBECHS, U 3HAYCHUEM TIPAHHUYHOM OTHOCHTEIIbHON

SR

BBICOTBI CKATOM 30HBI , IPU KOTOPOM HPEACIBHOC COCTOAHUE DJIEMCHTA HACTYIIA€T OAHOBPEMEHHO C
JOCTUKXCHHNEM B paCTHHYTOﬁ apMaType€ HalIpsLKCHU A, paBHOI'O paCUYCTHOMY COIMPOTHUBIICHUIO RS .

Wudopmanust 06 U3MEHEHMIX:

Usmenenuem N 2, ymeepowcoenuvim npuxazom Muncmpos Poccuu om 30 dexabps 2015 2. N 981/np, 6
nynkm 8.1.6 enecenvl usmenenuss, ecmynarowue 8 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeli peoakyuu

SR

8.1.6 3naueHue OTIPENICIISIOT 110 opMyIIe
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5 = X 0.8
RS T S m———
f'b 8s,el
1+ ——
€h2
,(8.1)

83 el - Rs
rae  >° - OTHOCUTENbHAs AeopMallus pacTsIHYTON apMaTyphl MPU HAMPSHKEHUSIX, PABHBIX
8s,el = E

;(8.2)
€p2

- OTHOCHUTENbHas JaedopManus CXKaroro OETOHA TNpPU HANPSDKEHUSAX, PaBHBIX Ry ,
IIPUHUMAaeMasi B COOTBETCTBUH C ykazanusmu 6.1.20 nmpu HENPOIOJKATEIBHOM JEHCTBUN HATPY3KH.

Jlns Tsokenmoro OeroHa wimaccoB B70 - B100 w mns MENKO3epHHUCTOTO OCTOHA B YHCIIHTENE
dopmynsr (8.1) Bmecro 0,8 cnenyer nmpunumars 0,7.

8.1.7 Ilpm pacdyere BHEIEHTPEHHO CHKATBIX IKEJIE300€TOHHBIX JJIEMCHTOB B HAadaJbHOM

OKCHOCHTPUCUTETC IMPHUITOKCHUA HpO)IOJ'IBHOﬁ CHUIJIbI % CIICAYCT YYHUTBIBATH CJ'Iy‘—I&fIHBIﬁ OKCOCHTPUCUTET

&

, IPUHUMAEMbIl HE MEHEE:!

1/600 muIMHBI DJIEMEHTA WJIH PACCTOSIHUS MKy €T0 CEUCHHUSIMH, 3aKPCTNICHHBIMUA OT CMCILICHUS;
1/30 BBICOTBI CEUEHUS;

10 mm.
JInst  3IeMEHTOB CTAaTUYECKA HEONPEAETUMMBIX KOHCTPYKIMM 3HAY€HUE HKCIEHTPUCHTETA

HpO,[[OJlBHOf/'I CHJIbI OTHOCHUTCJIIBHO LCHTpPA TsKCCTU IMPUBCACHHOTO CCUCHUA % MNPpUHUMAKOT pPAaBHLBIM
SHAYCHHU IO SKCIICHTPUCUTCTA, TOJTYYCHHOI'O U3 CTATUYCCKOI'O pacucTa, HO HC MCHECC ea .

JInst 3IEMEHTOB CTaTHYECKU ONPEACTUMBIX KOHCTPYKIUM SKCHEHTPUCUTET % MPUHUMAIOT
PaBHBIM CyMME 3KCLIEHTPUCUTETOB U3 CTATUYECKOTO pacyeTa KOHCTPYKIUN U CIIydaitHOTO.

PacueTt u3ru6aeMbIX 3JIEMEHTOB

8.1.8 Pacuer no IIPOYHOCTHU CEUEHUH N3rndaeMbIx 3JIEMEHTOB MMpOU3BOIAT U3 YCIIOBHUA

M<M
—Mult , (8.3)
rae M - u3rubaronmii MOMEHT OT BHEIIIHEH Harpy3Ku:
ult MpeAeTbHBIM M3TU0AONMII MOMEHT, KOTOPBIi MOXET OBITh BOCHPHHAT CEYCHHEM
2
JJIEMEHTA.

IVlult
8.1.9 3nauenue JUI U3rM0aeMbIX 3JIEMEHTOB IPSIMOYIOJIBHOTO cedueHMs (pucyHok 8.1) mpu
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Q:%SQR

OTIpenensIoT o hopmyIie

o 088 & (na)

IIPU 3TOM BBICOTY C)KAaTOM 30HBI X ONPEAETSIOT Mo Gopmymne

X_RSA—RSCA
==

.(8.5)

M y
8.1.10 3mauenne U 1y M3rMGaeMBIX DTEMEHTOB, HMEIOIMX TIONKY B CKATOH 30HE (TaBPOBBIE
X
¢= E <&
U JBYTaBPOBbIE CEUYEHMs), MpHU OIpENeNAIOT B 3aBUCHUMOCTH OT IOJIOKEHUS TPaHUILIBI
CKaTOU 30HBI:
a) €CJIM TpaHuIla TPOXOAMT B MOJKE (PUCYHOK 8.2, @), T.€. COOI01aeTCsl YCIOBHUE

R-ASR, b -h+Re- A oo

snauenne Ut ompenmensror mo 8.1.9 Kak I MPSMOYTOIBHOTO CEYEHMs IMPUHOH | ;

0) ecnu TpaHHWIA MPOXOAUT B pebpe (pucyHok 8.2, 0), T.e. ycinoBue (8.6) He coOmromaercs,

spauenme Ut ompenensior mo gopmymne

Multsz'b'X'(h)_o'5x)+Rb(b;°_b)'h;‘ '(rb_0-5'h;‘)+Rsc'A;('b_a') ,(8.7)

IIPH 3TOM BBICOTY CXKAaTO# 30HBI OETOHA X ONPEACISIIOT 1o Gopmyre

_RARAR(b-b)
R

. (8.8)
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R,

— —— —

S RwA ."
— Ry

I

RA

vix

J—

|_—&
<l
e

AJ‘
b

Pucynok 8.1 — Cxema ycrJiuii ¥ 9MI0pa HaNpsKeHHH B cedeHNN, HOPMAaJABHOM K NPOJOJBHO
OCH U3rubdaemMoro xene3006TOHHOro 3NEMeHTA, NPH €ro pacyeTe MO NPOYHOCTH
6
A

a

! AS’ 1

b/ A ¥ 4 b,‘ /I
] 1 77 7

, 7

R

4

1

4

N

'

X

ho
hg

Peb

b b

Pucynox 8,2 ~ Tlofiomenne rpaHunbl CKATONH 30HBI B CeMEHMI U3rHGAEMOT0 Kelle300eTOHHOro
31eMEeHTa
by

8.1.11 3nauenue , BBOJIUMOE B pacueT, IPUHUMAIOT U3 YCIIOBUs, YTO IIMPUHA CBECA IIOJIKU B
Ka)X/yl0 CTOPOHY OT pebpa JoKkHa ObITh He Oosiee 1/6 mposera snemMeHTa u He Oosee:
h;>0.1h
a) MpU HaJIMYUM IONEPEYHbIX pedep WM Mpu
IPOJOIBHBIMH peOpamu;

0) mpu OTCYTCTBHHM IMONEPEYHBIX pedep (WM MpU PACCTOSHUSIX MEXAY HUMHU OOJBIMX, YeM

he<0.1h—6h;

1/2 paccTosiHMSI B CBETYy MEXIY

paccTosiHUS MEXIY IPOJOIBHBIMU pedpaMu) U
B) IIPU KOHCOJIBHBIX CBECAX IMOJIKHU:

he>0.1h  6h,

9

pu
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0.05h<h.<0.1h  3h, .
npu

2

h; <0.05h
npu - CBCCbI HC YUHUTBIBAIOT.
8.1.12 IIpu pacdere Mo MPOYHOCTH U3rMOAEMBIX JIEMEHTOB PEKOMEHIYETCS COOJIIOAATh YCIOBHUE

x<&-hy
B cnydae, korma mo KOHCTPYKTMBHBIM COOOpaK€HUSM WJIM U3 pacyera IO MpeaesibHbIM
COCTOSIHHSIM BTOPO# TPYIIIBI IUIOIIAb PACTSIHYTOM apMaTyphl MIPUHSATA OOJIBIIEH, YeM 3TO TpeOyeTcs s

X<&,- . . M
COOJTIO/ICHHST YCIIOBUS _éR f‘b , IOTyCKAaeTCs MPEeACIIbHBIN M3rn0aro i MOMEHT ult onpenensaThb

o X=Cp-
o opmynam (8.4) wm (8.7), mMOACTaBIISISE B HUX 3HAYCHHS BBICOTHI C)KAaTOM 30HBI SR f'b .

-A=R._.- M
8.1.13 Ilpu cuMMeTpUYHOM apMHUPOBAHUH, KOT/A RS Re A , 3gagenue U onpenemsor
o dopmyre

M=R-A(h-a) oo

A=0 x<2a

Ecnu Briunciennas 6e3 ydera cxaTol apMaTypbl ( ) BBICOTA C)KATOW 30HBI , B

X

bopmyny (8.9) moACTaBASIOT BMECTO 4 spavenne

Pacuer BHEIHCHTPEHHO C)KATBIX 3JIEMECHTOB

8.1.14 Pacyer mo NPOYHOCTH NPAMOYIOJbHBIX CEUEHHN BHEUEHTPEHHO CHKaThIX JJIEMEHTOB
MMpOU3BOIAT U3 YCIIOBUA

N ‘ebe'b'X(I’b—O.SX)+Rsc'A‘;,(rb_a') ,(8.10)

rae N - npoaosbHast cuja OT BHEUIHEH Harpy3Ku;
€ - pPacCTOSIHME OT TOYKU HPUJIOKEHHUs NMPOJOJbHOM cuibl N 10 LEHTpa THKECTH CEUEHUs
pacTAHYTON MJIM HauMEeHee CKaToH (IIPH MOJHOCTBIO CKATOM CEUEHUHU 3JIEMEHTA) apMaTypbl, paBHOE

_ h-a
e_eO'Tl-l- 2

L(8.11)

3nec N - KO3 QQUITMEHT, YIUTHIBAIOIMIA BIMSHIE MPOJOIBHOTO M3ruda (mporuba) sjaeMeHTa Ha
€ro HECYIIyl0 CIIOCOOHOCTb U OmpeaesieMblii cortacHo 8.1.15.

% -mo &.1.7.
BoicoTy cxaToi 30HBI X OIIPEAEIISIOT:
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‘ZZ%S‘gR

a) Ipu

NFRARA

(pucynok 8.3) mo dopmyre

R, b

:(8.12)

Jr

X
&= E >&r
0) npu o dopmyre
\ 1+&, .
+ . . — .
RA T R A
. 2R, A
Rb . b+ —
|ﬁb( 1_§R)
.(8.13)
N 4
- A.\
© Rh
ol ) —R;-A_— ?[
[ ——— Ry Ay Ay
4 w82
: * e N1/
A,
b

Pucynok 8.3 ~ Cxema ycusiuii u YIiopa HanpaxeHud B ceHEHHN, HOPMAJILHOM K MPOXOJILHOM
OCH BHELEHTPEHHO CXKATOrO #Ke1e300eTOHHOTO 3/1eMEeHTa, IPH pacyeTe ero no NPoYHOCTH

8.1.15 3nauenue kodpduieHTa n NPy pacyere KOHCTPYKIHUU 1Mo HeaeGopMHUpPOBAHHON cxeMme

OIpeNeIISAIOT 1O opMyIie
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, (8.14)

rae N - npoaosbpHas cujla OT BHEIIHEH Harpy3Ku;

¢ - ycrmoBHas KpUTHUECKasl CHJIA, OIpeensieMas 1o popmyie

€

. (8.15)

3nech D - KECTKOCTh >KeJIe300€TOHHOTO D3JIEMEHTa B TIPEACTbHON 10 TPOYHOCTH CTaJUH,
orpezenseMasi COTIAaCHO YKa3aHUSIM pacueTa Mo AedopMarusim;

b - pacdeTHas JJIMHA 3JIEMEHTA, onpeaesemMas coracHo 8.1.17.
Jomyckaetcst 3HaueHue D onpenensats mo popmysie

D=kl +kEl

rae B , = - MOJYJT YIIPYTOCTH OETOHA M apMaTypbl COOTBETCTBEHHO;

I, S - MOMEHTh HMHEpIMH IUIONRJCH CeYeHUs OeToHAa M BCCH MPOJOIBHOW apMaTyphl
COOTBETCTBEHHO OTHOCHUTEIBHO OCH, IIPOXOIAIIECH Yepe3 LIEHTP TSHKECTU MOIEPEYHOIO CEYCHUS DIIEMEHTA,

= 0.15
¢ 0.3+3,)
k,=0.7 .
P KO(DPUITMEHT, YIUTHIBAIONIMI BIMSHHUE JITTUTSIIEHOCTH ACHCTBUS HAIPY3KH
M
11
¢ =1+~
1
, HO He Ooutee 2.
Ml Mll

34€Ch MOMCHTBI OTHOCHUTCJIBHO ILICHTpPA HauoOoee PacCTAHYTOTO HJIM HAWMMCHCC
CXXaToro (HpI/I OEJIMKOM CXKaToOM CC‘ICHI/II/I) CTEPIXKHA COOTBETCTBEHHO OT ,Z[Gf/iCTBPIH ITOJIHOM Harpy3Ku U OT
€N CTBUS MOCTOSIHHBIX U JIJIUTEIIbHBIX Harpy3okK;

S

€ - OTHOCHTENBHOE 3HAYEHHE DKCIIEHTPUCHUTETA MPOJOIBHON CHJIBI , IPUHHMAaeMOe HE
menee 0,15 u He Goitee 1,5.
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JlomyCKaeTcsi YMEHbIIATh 3HAYeHHE K03 (hUIMEHTa | ¢ y4eTOM pacrpenelneHus H3ruOarommx
MOMEHTOB IO JUIMHE 3JIEMEHTa, Xapakrepa ero Je(OopMUPOBAaHUS M BIUSHUS IPOrMOOB Ha 3HAYEHHUE
M3ru0aroIero MOMEHTa B paCd4€THOM CEUYEHUU ITyTeM pacdyeTa KOHCTPYKIIMH KaK YIPYrod CHCTEMBI.

8.1.16 Pacuer mo mpodYHOCTH MPSAMOYIOJIBHBIX CEYEHHH BHEIEHTPEHHO CXKAaTbIX JJIEMEHTOB C
apMaTypoi, PpacHoJIOKEHHOW Yy MPOTHBOMOJOXKHBIX B IUIOCKOCTH H3rH0a CTOPOH CEYEHHUs, IpHU

eOSL %szo

30

AKCIEHTPUCHUTETE MPOJOILHONU CHIIBI A THOKOCTH JIOTIYCKAeTCsl TTPOU3BOJUTH W3
YCIIOBHS

N =Ny , (8.16)

rne Ut - mpenensHOE 3HAaueHMe NMPOJONBHOH CHIBI, KOTOPYIO MOXKET BOCIPHHATH JJIEMEHT,
ornpeaensieMoe 1o popmyre

Nultz(P'(Rb "A+R: A&,tot)

. (8.17)

31ech A - mon@ab OETOHHOIO CEUEHHUS;

Ag,tot

P - kooddumment, mpHHHMaeMbli MpU JUTHTETBHOM JCHCTBHH HArpy3skd mo TaGmume 8.1 B

- IUIOWAJb BCEU MPOJOJIBHON apMaTypbl B CEUEHUU JJIEMEHTA;

3aBHCHMOCTH OT THOKOCTH OIIEMEHTa; IIPH KPATKOBPEMEHHOM JCHCTBHH HATPY3KH 3HAYCHHS O

b b

_ F =10 _ F =20
OTIPEEINSAIOT MO IMHEHHOMY 3aKOHY, TTPHHUMAs ¢- 0.9 npu u P- 0.85 npu
Taoauna 8.1
Kiacc 6erona ® L/h
npu , pPaBHOM
6 10 15 20
B20 - B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B&O 0,90 0,88 0,79 0,64

8.1.17 Pacuernyro mnuny 'O BHEIEHTPEHHO C)KAaTOI0 2JIEMEHTA ONPEACISAIOT KaK JUIsl 3JIEMEHTOB
paMHON KOHCTPYKIMU C Y4eTOM €€ e(OpMHUpPOBAHHOTO COCTOSHUS MpU Haubojiee HEBBITOJHOM IS
JTAHHOTO D3JIEMEHTAa pacHOJIOKEHUM Harpy3kd, NpUHUMas BO BHUMaHME HeEylnpyrue Jedopmanuu
MaTEepUaJIOB ¥ HAIMYHE TPEILMH.

Jlonyckaercs pacyeTHYIO JUIMHY '0 3JIEMEHTOB IOCTOSIHHOTO IONEPEYHOro CeyeHus mo mHe |
IIpYU IEHCTBUU IIPOIOJIBHOM CUJIbI IPUHUMATh PABHOM:

a) JJIs 3JIEMEHTOB C IAPHUPHBIM O PAHUEM Ha JIBYX KOHIIaX -1,01;

0) JJIs DJIEMEHTOB C )KECTKOM 3aJIeJIKOH (MCKIIIOYAOIICH MOBOPOT OMIOPHOTO CEYCHUS) Ha -2,01;
OJIHOM KOHII€ U HE3aKpPEeIJICHHBIM JIPYTMM KOHIIOM (KOHCOJIb)
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B) AJI4 BJIEMCHTOB C IIAPpHUPHBIM HECMCIIACMBIM OIMMUPAHHWCM Ha OAHOM KOHIIC, a4 Ha

JPYroM KOHIIE:

¢ J)kecTkoi (0e3 moBOpOTa) 3aAETKON -0,71;
C MOJATIMBOM (JOMYCKAIOLIEH OrpaHUYEHHBIN TIOBOPOT) 3aA€TIKON -0,9];
T) JJI5 3JIEMEHTOB C TIOJIATIIUBBIM IIIAPHUPHBIM ONTUPAHUEM (JIOITYCKAIOIIEM

OTPaHUYCHHOE CMEIICHHUE OIOPhI) Ha OJHOM KOHIIE, @ Ha APYrOM KOHIIE:

C JKeCTKOH (0e3 moBOpoTa) 3aICTKOM -1,5L
C TOAATINBOM (C OTpaHUYCHHBIM ITOBOPOTOM) 3aACITKOM -2,0L
JT) I71s DJIEMCHTOB C HECMEIIAEMBIMHU 33JICJIKAaMU Ha JIBYX KOHIIAX:

XKEeCTKUMH (0€3 TTOBOPOTA) -0,5L
MOJATIMBBIMU (C OTPAHUYEHHBIM ITIOBOPOTOM) -0,8];
€) ISl DJIEMEHTOB C OTPAHMYCHHO CMEIIIAEMBIMHU 3aJICJIKaMU Ha JIBYX KOHIIAX:

&KecTKuMHU (0e3 ToBOpoTa) -0,81;
MOJATIMBBIMU (C OTPAHUYEHHBIM ITIOBOPOTOM) -1,21

PacyeT HeHTPaJIBLHO PACTAHYTBIX 3J1€MEHTOB

8.1.18 Pacder 1o nmpoYHOCTH CEYEHU LEHTPAIBHO PACTSIHYTHIX JIEMEHTOB CIIETyeT TPOU3BOIUTH

U3 YCIOBUS

N <Ny , (8.18)

rae N - IpoaoapHas pacTAruBaroas Cujla OT BHEIHUX HAIPY30K;

ult . rpemenpHOE 3HAYEHME TIPOIONBHOMN CHIIBI, KOTOPOE MOXKET OBITH BOCIPUHSITO SIEMEHTOM.

N
3nauenue cunsl Ut ompenensior mo gopmymne

NU”Z: RS ' AS,tot , (819)

e A%,tot

- IIJIOL@/Ib CEYEHUs BCel MPOJIOJIbHOM apMaTyphl.

Pacuer BHEIHCHTPCHHO PACTAHYTBIX 3JIEMEHTOB

8.1.19 Pacuer nmo mpouyHOCTH NHPSIMOYTOJBHBIX CEUEHUHW BHELEHTPEHHO DPACTSHYTBIX 3JIEMEHTOB

CJIEAYET MPOU3BOJIUTH B 3aBUCUMOCTH OT IOJIOKEHUS TPOAOJIBHOM CHIIBI N:

a) ecJIM MpOoJobHas cuiaa N IpUIIoKeHa MEKy PaBHOJCHCTBYIOIMMH YCUIIUKM B apmarype S u S

(pucynox 8.4, a) - U3 yCIOBUM

N -e<M

ult ; (8.20)
N-e<Mu (a1
rjae N-e U N-e - YCUJIUS OT BHCIIHUX Harpy3oKk;
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M

M
ult i "ult - ppenenpHbIe yeumms, KOTOpBIe MOKET BOCHPUHATH CEUEHHE.

Veunus Mur u Mur ONPENENSIOT 110 hopMyTIaM
I\/Iul'[_ RS ) A%( rb_a) :(8.22)

My =R As( r‘b_al) : (8.23)

6) €CJIn MpOAOJIbHAsA CUJia N MPUIIOKCHA 3a IpeaACiIaMu paCCTOSAHUA MCKIAY paBHOﬂCﬁCTBYIOImdMH

ycunuit B apMatype S u S' (pucynok 8.4, 0) - u3 ycnosus (8.20), onpeaensis mpeaeabHbIi MOMEHT Mo
o dopmyre

My=Ryb-x (=05 ) +R,- Al n-a)

IIPY 3TOM BBICOTY CXKaTOM 30HBI X OMPEILISIIOT 0 GopMyIie

X_RSA—RSC-A;—N
_ =

. (8.25)

> .
Ecnn momyueHnoe u3 pacuera mo dopmyne (8.25) 3HaueHHe X>Cq |’b , B dopmyny (8.24)

X=&-h
IIOACTABJIAKOT E"R , TJ€ &R onpeﬂem{}oT COIJIACHO YKa3aHI/I}IM 816
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a ‘45,-

‘ N

N - . Rs As’ / & \
Ah

.
v
: |1/
V
As
b
o Al

Ree Ay
— RpAy

777/

I
N

Iy

- W R o\ 7 /-

@ — MEXIY PaBHOACHCTBYOWMMI YCUITUl B apMatype Su S,
6 — 3a peNeNaMH PAacCTOSHMI MEXLY paBHOLEHCTBYIOIMMH YOHTHH B apMaType SH S

Pucyrnox 8.4 — Cxema ycuuii M 3M0pa HanpsizkeHUi B ceueHUH, HOPMAJILHOM K NPOAOALHOM
0CH BHEUEHTPEHHO PACTSIHYTOrO KeNe300eTOHHOr0 AeMEeHTa, PN PacyeTe ero Ho NPOHHOCTH
NPy APUIOKEHNH NPOJOALHONH cuiibl IV

PacyeT o npoYHOCTH HOPMAJIBHBIX CeYEeHH HA OCHOBE HeJIMHE HHOM e OpMallHOHHOM MO/IeJ U

8.1.20 Ilpu pacuete o NPOYHOCTH YCUITUSA U Jie popMalli B CEUCHUH, HOPMAIBHOM K ITPOJOJIBHOM
OCH D3JIEMEHTa, ONpPENENSIOT Ha OCHOBE HEIMHEWHOW JeGOopMALMOHHOM MOJENH, HCIHOJIB3YIOIeH
YPaBHEHHS PABHOBECHUS BHEIIHUX CHJI U BHYTPEHHUX YCHUJIMN B CCUCHUH DJIEMEHTA, a TAKKE CICIYIO M X
IIOJIOKEHU M

pacnpenelieHie OTHOCUTENbHBIX JegopMaluii OeToHa U apMaTyphl IO BBICOTE CEUEHHS IJIEMEHTa
IPUHUMAIOT 110 JMHEHHOMY 3aKOHY (TMIIOTE3a MJIOCKMX CEeUeHUH);

CBSI3b MEXIY OCEBBIMHM HANPSLHKEHUSIMU M OTHOCHUTENIBHBIMHU JieopManiusaMu OETOHA U apMaTypbl
MPUHUMAIOT B BUJE IMarpaMM COCTOSIHUS (leopMUpoBaHusl) OETOHA U apMaTyphl,

54/184



Ceonx npasuia CIT 63.13330.2012 "CHull 52-01-2003. BeToHHBbIEe | ee300€TOHHBIE KOHCTPYKIIHH. . ..

>0

. Epi
COIIPOTHUBJICHHUC OeToHa pPaCTAHYTOHU 30HbI HOIIYCKACTCA HC YUYHUTbIBATL, IIPUHHUMasA IIPpU bi

HaIpsHKEHUS %bi=Y B OTIENBHBIX CiydasX (Hampumep, u3ruOaeMble W BHELEHTPEHHO CXKaTble
OETOHHBIE KOHCTPYKIIMHU, B KOTOPBIX HE JONYCKAIOT TPELMHBI) pacueT IO MPOYHOCTH MPOU3BOJAAT C
y4eTOM pabOThI paCTAHYTOTO OETOHA.

8.1.21 Ilepexoa OT omIOpsl HampspkeHUH B OeToHe K OOOOIIEHHBIM BHYTPEHHUM YCHIIHSIM
OTPEACISAIOT C TOMOIIBIO IPOLEAYPbl YHUCIEHHOTO WHTETPUPOBAHUS HANPSHKEHUM MO HOPMAaJIbHOMY
ceyeHN0. JlIgd 3TOro HOpPMAJBHOE CEYEHHME YCIOBHO pa3feisfloT Ha Majble YYaCTKA: IPH KOCOM
BHELIGHTPEHHOM CXaTWH (PAacTsDKEHHMH) M KOCOM H3rHMOe - 1O BBICOTE W IIMPUHE CEYEHMS; NpHU
BHEIICHTPEHHOM CXKaTHW (PacTSHKEHMM) U U3rM0e B IJIOCKOCTH OCH CUMMETPHUU MONEPEYHOr0 CEUeHUs
JJIEMEHTa - TOJIBKO II0 BBICOTE cedeHMs. HampspkeHus B mpenesax MaiblX Y4acTKOB IPUHHUMAKOT
PaBHOMEPHO paclpeeeHHbIMU (YCPEAHEHHBIMH ).

8.1.22 [Ipu pacuere 37€MEHTOB C UCIOIb30BaHUEM AePOPMALIMOHHON MOJETN NPUHHUMAIOT:

3HAYEeHUs COKUMAIOIIEH MPOJOJIBHON CHIIBI, a TAKKE CKUMAIONMX HANpspkeHUH U aedopmanuii
YKOpPOYEHHsI OETOHA M apMaTyphbl cO 3HAKOM "MUHYC";

3HAQYEHUS PACTATHBAIOIIEH TPOAOJBHOM CHJIBI, @ TaKKe paCTATHBAIOIMX HAMPSDKEHUN W
nedopmanuii yniiMHeHus 0eToHa M apMaTypbl co 3HaKoM "mutroc'.

3HaKd KOOPIMHAT IIEHTPOB TSDKECTH apMaTypHBIX CTEP)KHEH M BBIJCNCHHBIX YYaCTKOB OETOHA, a
TAKOKEe TOYKM IPHIOKECHUS NMPOAOIBHOW CHIIBI NPUHUMAKOT B COOTBETCTBUM C HA3HAYCHHOM CHUCTEMOU
koopauHar XOY. B oOmeM ciydae Hayano KOOpAWHAT 3Toil cucTembl (Touka 0 Ha pucyHke 8.5)
pacroJjaratoT B IPOU3BOJIBHOM MECTE B IIPE/IEIIax MONEPEYHOI0 CEUEHUS JIEMEHTA.

)f

T pi Alu

T?

Pucynox 8.5 — Pacuernas cxema HOpMAJILHOrO ceyenms MeNe300€TOHHOTO HTeMenTA

Hudopmarus 06 M3MEHEHWMSIX:
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Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 dexabps 2015 2. N 981/np, 6
nynkm 8.1.23 enecenst usmenenus, ecmynarowue  cuiy ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeli peoaKyuu
8.1.23 Ilpu pacuere HOpPMAIbHBIX CEYECHUU MO MPOYHOCTH B OOIIEM ciydae (CM. PUCYHOK 8.5)
M CIIOJIb3YIOT:
YPaBHEHUS paBHOBECHS BHEIIIHUX CUJI U BHYTPEHHHUX YCHJIMH B HOPMAJIbHOM CEUEHHH HJIEMEHTA:

Mx:Zﬁbi'pbi'szi"'zﬁsj'psj'zsxj

) : (8.26)

My:Zcbi'pbi'zbyi-l-zcsj"o%j'zsyj
i j

£ (8.27)

N:ZGbi"Abi"’Zst'Asj
i j

yYpaBHEHUSI, ONPEESISIONME pacipeesieHue qedopmarnii Mo CCUCHUIO JICMEHTa

: (8.28)

1 1
=€+ T Lyit T A
X y : (8.29)

1 1
e=tt T Lgt T Ly
X y ; (8.30)

3aBUCHUMOCTH, CBA3BIBAIONMEC HAIPSIKCHUA U OTHOCUTCIIbHBIC I[C(bOpMaL[I/II/I OcToHA U apMarypbl

Obi = By " Vi b - (8.31)

0555V &5 g3

B ypaBHenwusix (8.26) - (8.32):
M, M

X, ¥ - wuzrubaronpie MOMEHTHl OT BHEIIHEH Harpy3Kd OTHOCHUTEIbHO BBIOPAHHBIX U
pacronaraeMbplX B TIpeleNax IOMEPEUYHOro CEUeHHUs! dJIEMEHTa KOOPIMHATHBIX OCei (COOTBETCTBEHHO
necTByronmx B miiockocTsx XOZ u YOZ uiv mapauiesibHO UM), onpeersieMble To GopMyliam:

MEMg N & 533
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My=Myq+N -e, . (8.34)

M M y
sgece X0 | V0 . p3ruGaromme MOMEHTHI B COOTBETCTBYIOIIMX IUIOCKOCTAX OT BHEIHEH
Harpys3ku, oIlpezenseMble U3 CTaTHYECKOr0 pacyeTa KOHCTPYKIUH;
N - npoJjioabHAst CHIIa OT BHEIIHEH Harpy3KH;

c C o
X , y - pacCTodHUA OT TOYKHA NTPUITOKCHHSA MNPOAOJILEHOU CHUJIBL N 1o COOTBCTCTBYIOIIH X

BBIOpAaHHBIX OCEH;
'Abi’ Zyi ’ Zbyi ’ Opi
HaIpsOLKECHUE Ha YPOBHC €T0 LCHTPA TAKCCTU ;
Ay Ly Ly O

HampsOKCHUEC B HEM,

- INIoOmaAab, KOOPAWHATBI LCHTPA TsHKCCTH j-FO CTCPXKHA apMaTypbl H

€ o
0 . OTHOCHUTCJIbHAsA ,ue(bopMaumI BOJIOKHA, paCITOJIOKCHHOTO Ha MEPCCCUCHUU BBI6paHHBIX oceu
(B Touke 0);

1 1
S

, - KpUBU3HA NPOJOJIBHON OCH B PacCMaTpUBAEMOM IOINEPEYHOM CEHYEHUH JJIEMEHTA B

M

. M
IUIOCKOCTAX ACHCTBUA M3rMOAOIMX MOMEHTOB X W Y ;
Eb - HaYaJIbHBIM MOJIYJIb YIIPYTOCTH OETOHA;

Esj - MOJYJIb YIIPYIOCTH j-TO CTEPKHSI apMaTyphl;

Vi .
bi" _ xondipumimenT ynpyroctu GetoHa i-To ydacTka;

Vi .
S - KOO(PHUITUEHT YIPYroCTH j-TO CTEPIKHS apMaTyphI.

Vi Vi
Koapdumuentsr P! u Sl OpHHEMAIOT 10 COOTBETCTBYIOIMM HArpaMMaM COCTOSHHS GETOHA
apMaTyphbl, ykazaHHbIM B 6.1.19, 6.2.13.
Voi - Vg y y
3naueHus kod3pduureHToB U J ompenesnsoT KaK COOTHOILICHHE 3HAYCHUH HANpsOKEHUH U
JedopMaruil A1 paccMaTpUBAaEMBbIX TOUEK COOTBETCTBYIOLIIM X IMArPAMM COCTOSIHUSI OETOHA U apMaTypBhl,

IPUHATBHIX B pacyeTe, JeJIeHHOE Ha MOYJb YIIPYTrOCTH OeToHa B U apMarypsl = (npu ABYXJIMHEMHOM

JUarpaMMe COCTOSHUSI OeTOHa - Ha MPUBEIECHHBIH MOAYNb AedopMaluu C:kaToro OeToHa Eb,red ). TIpu
3TOM HCHOJIB3YIOT 3aBUCUMOCTU "HampspbkeHue - naedopmarus” (6.5) - (6.9), (6.14) u (6.15) nHa

paccMaTpUBAEMBIX y4acTKax Avarpamm.

Vo= Opj
bi
B "€ £ (8.35)
Vo= —
5= F
52y . (8.36)

- IUIOI@/b, KOOPJAWHATHI I[EHTPA TSHKECTH I-TO ydacTkKa OeToHa M
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8.1.24 PacueT HOpMAaJbHBIX CEUCHUN >K€JI€300€TOHHBIX 3JIEMEHTOB 110 MPOYHOCTU MPOU3BOIAT U3
YCIIOBUU:

< 8b,u|'[ . (837)

‘gb,max

Ss,maxs 8s,ult (838)

€
rie  2MaX _ grHocuTenbHAs nedopmarusg Hanbosiee CKaToro BOJIOKHA OETOHA B HOPMAJIbHOM
CEYCHUH JIEMEHTA OT ACUCTBUS BHEIIHEN HATPY3KH;
€5 max

- OTHOCHUTeNbHas aedopMalus Hanbosee pacTIHYTOTO CTEPXKHS apMaTypbl B HOPMaJIbHOM
CEUYEHUH DJIEMEHTA OT ACHCTBUS BHEIIHEN HATPY3KH;

€
b.ult NpeAeabHOE 3HaU€HWE OTHOCUTENBbHONU Aedopmanni OeToHa MpU CKAaTUU, TPUHUMAEMOE

cornacHo ykazanusim 8.1.30;

e
sult_ npeaesbHOe 3HaUeHNEe OTHOCUTENBHOM eopManiyl yIJTMHEHUS apMaTyphl, IPUHUMAEMOe

comtacHo ykazanusMm 8.1.30.
Hudopmanus 00 n3MEHEHHIX:
Uszmenenuem N 2, ymeepowcoennvim npuxazom Muncmpos Poccuu om 30 oexabpsa 2015 2. N 981/np, 6
nynxkm 8.1.25 enecenvt uzmenenus, ecmynaiowue 6 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeti peoaxyuu
8.1.25 Jlnst xene300eTOHHBIX AJIEMEHTOB, Ha KOTOPHIE NEHCTBYIOT M3TrHOAI0OIME MOMEHTHI ABYX

8b,max 8s,max

HaMpaBJICHUN W MPOJoJibHas cuia (pucyHok 8.5), medopmamnuu OeToHa U apMaTypbl B
HOPMAaJIbHOM CEUYEHUH MPOU3BOJILHON (HOPMBI OMpPEAESIOT U3 PEIleHUs] CUCTeMBbl ypaBHeHuil (8.39) -
(8.41) c ucmonmpzoBanueM ypasuenunii (8.29) u (8.30)

1 1
Mx:Dll'?"‘Dlz'r_"'Dle'So
X y

; (8.39)
1 1
M,=D,- T +Dy, - ' +Dy3- g
X y ; (8.40)
1 1
N=D;- ?"'Dzs‘ r_+D3,3'80
X y ; (8.41)
ecrkoctHbie xapakrepuctukn U (i, j = 1, 2, 3) B cucreme ypasenuii (8.39) - (8.41)

OTIpeICISIIOT 10 hopMyliam
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Dllzzpbi'zt?xi'Eb'Vbi'l'ZAsj'Zsij'Esj'Vsj
i j

: (8.42)

Dzzzzpbi'zbzyi'Eb'Vbi"'Z'Asj'zszyj'Esj'Vsj
i j

: (8.43)

D12=Zpbi'szi'zbyi'Eb'Vbi"’Z'Asj'zsxj'zsyj'Esj'Vsj
i J

 (8.44)
Di3= Z'Abi'szi'Eb “Voi ZAsj Ly By vy
i ]  (8.45)
Dys= Z'Abi'zbyi'Eb “Vhit ZAsj Ly B vy
‘ ] : (8.46)

DiSzzpbi'Eb'Vbi"'ZA%j'Esj'vsj
i j

. (8.47)

O6o3Hauenus B opmynax - cm. 8.1.23.
8.1.26 [lns xene300eTOHHBIX 3JIEMEHTOB, HAa KOTOpPbIE ACHCTBYIOT TOJIHKO M3THOAIOIIME MOMEHTHI

.M, M y
IBYX HampaBleHUH X uw Y (kocoif u3rud), B ypapuenuu (8.41) mpuaumaror N = 0.
Hudopmanus 00 n3MEHEHHSIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 oexabpsa 2015 2. N 981/np, ¢
nynxkm 8.1.27 enecenvl uzmenenus, ecmynaiowjue 6 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeli peoaKyuu
8.1.27 Jlns BHEHEHTPEHHO CXXaThblX B IUIOCKOCTH CHUMMETPHUM IIONEPEYHOIO0 CEUEHUS
&KeJe300€TOHHBIX 3JIEMEHTOB U PACHOJIOKEHUH OcH X B 3TOM MJIOCKOCTH B ypaBHeHUsX (8.39) - (8.41)
M,=0 D,=Dy=Dy=0

MPUHUMAIOT . B aToM cniydyae ypaBHeHUSsI paBHOBECHUS UMEIOT BU:

1
M,=Dy; - = +Dy3- g
& : (8.48)
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1
N=Dj; —+D;5-g
& . (8.49)

Hudpopmarnus 06 U3MEHEHUSIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 dexabps 2015 2. N 981/np, 6
nynkm 8.1.28 enecenvt usmenenus, ecmynarowue ¢ cuny ¢ 25 mapma 2016 e.

Cm. mexcm nynkma 6 npeovioyujeli peoaxyuu
8.1.28 Jlna wm3rmbaemMbIX B TIJIOCKOCTH CHMMETPUHM IIOMEPEYHOTO CEUEHHUS IKEeIe300€TOHHBIX
3JIEMEHTOB M PACIIOJIOKEHUSI OCU X B 3TOM IJIOCKOCTH B ypaBHeHUsX (8.39) - (8.41) nmpunumaror N = 0,

M. =0 = = =0
y 7, D12=D =D . B aToM cityuae ypaBHEHHsI paBHOBECHS UMEIOT BU/T:

1
M,=Dy;- = +Dy3- g
& : (8.50)

0=Dy5- l"'Ds,s'go
g .(8.51)

8.1.29 Pacuer mo mpoYHOCTH HOPMAJBHBIX CEUEHUM BHEIICHTPEHHO C)KAThIX OETOHHBIX AJIEMEHTOB
MpU PaCIOJIOKEHUU MPOJOJIBHOM CKUMAIOIEH CHJIBI B MPEJENiax IOMEPEeYHOro CEUEHHS 3JIEMEHTa
npou3BoAAT U3 ycnoBus (8.37) cormacHo ykazanusm 8.1.24 - 8.1.28, npuaumas B dopmynax 8.1.25 mus

om D'J ASJ
peneneHus IO apMaTyphl

I[.HSI U3rn0aeMbIX U BHCHOCHTPCHHO CKATbIX OETOHHBIX OJICMCHTOB, B KOTOPBIX HC JOITYCKAKOTCA
TPEIMHBI, PACYET MPOU3BOJIAT C YIETOM PabOTHI PACTAHYTOTO OETOHA B MOIMEPEYHOM CEUEHUH DJIEMEHTA
H3 YCJIOBHA

gbt,max S 8bt,u|t (852)

e
rge Ptmax oTHOcUTenbHas jaeopMmanms Haubollee PACTAHYTOTO BOJIOKHA OCTOHA B

HOPMAJIbBHOM CEUYEHHMH BJIEMEHTa OT JACHCTBHUS BHEUIHEW Harpy3ku, ompenensemas coriacHo 8.1.25 -
8.1.28;

e
btult npeaenbHOoe 3HAaue€HHWE OTHOCHUTENBbHOW jaedopMmanii O€TOHAa TMpU  PACTSDKEHUH,

MIPUHUMAEMOE COMIACHO yKa3aHusM 8.1.30

€ €
8.1.30 IlpenenbHble 3HaUE€HUSI OTHOCUTEIBHBIX JAeopManuii 6eToHa b,ult ( bt,ult ) IPUHUMAIOT

IpH JBY3HAYHOM smtope AedopMaruii (CkaTue U pacTsHKEHHE) B MTOMIEPEYHOM CeueHUM OeToHa 3JIeMeHTa

€
(u3rub, BHELIEHTPEHHOE CXKATHE WJM paCTsDKEHHE C OOJIBIIMMHU 3KCIEHTPUCHUTETAMU) PaBHBIMU b2

(Sbtz )

HpI/I BHCHUCHTPCHHOM CXAaTHHW HWJIM PACTSHKCHHUHU 3JICMCHTOB W PaCIpCACICHMHU B IOICPCUHOM
ceueHNH OeTOHa dJIeMEHTa z[e(bopMauHﬁ TOJIBKO OJHOI'0 3HaKa MPCACIIBHBIC 3HAUYCHUA OTHOCHUTECIIBH bIX
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€ €
nedopmanuii 6eToHa b,ult ( bt,ult ) OTIPENENsIOT B 3aBUCUMOCTH OT COOTHOIICHUS Je popmarnuii 6eTona

e, e (=) .
Ha IIPOTUBOITIOJIOKHBIX I'PAHAX CCUCHUA 3JICMCHTA n 10 (bOpMy.]'IaM.

€1
8b,ult‘"“3b2_(8b2_8bo e
2 (8.53)
€1
Ebtult = Eot2 ( Ept2 " Ehto) " .
2 (8.54)
€0 ©pio Ep2 . Epi2
rae , , u - nedopMalMOHHbBIE MTapaMeTPhl PaCUETHBIX JUarpaMM COCTOSHUS
oerona (6.1.14, 6.1.20, 6.1.22).
8s,ult

[IpenenbHbIe 3HAYEHUSI OTHOCUTENBHON IepOpMaLIMK apMaTyphl
0,025 - nnst apMaTypsl ¢ GU3UIECKUM TIPEILIOM TEKYyIEeCTH;
0,015 - nns apmatypsl € YCIOBHBIM NIPEEIIOM TEKYUECTH.

IIPUHUMAIOT PABHBIMH :

PacuyeT mo npoYHOCTH KeJ1e300e TOHHBIX 3JIEMEHTOB IIPH AeCTBUH NOIIe peYHbIX CHJI

Oo0nme moJI0Ke HUSA

8.1.31 Pacuer mo mPOYHOCTH KEJIE300€TOHHBIX DSJIEMEHTOB MpPH JEHCTBHUH TOMEPEYHBIX CHII
IIPOU3BOJAT Ha OCHOBE MOJIE/IY HAKIIOHHBIX CEUCHUM.

[Ipu pacuere Mo Mo/ienM HAKIOHHBIX CEYE€HUM TOJIKHBI ObITh 00€CIeYeHbl TPOYHOCTH IJIEMEHTA 10
IIOJIOCE MEXKy HAKIIOHHBIMY CEUYEHUSMHU U HAKIOHHOMY CEYEHUIO HA JEMCTBUE NONEPEYHBIX CUJI, a TAKKE
IIPOYHOCTH I10 HAKIOHHOMY CEUYEHMIO Ha IEHCTBUE MOMEHTA.

[IpOYHOCTP IO HAKIOHHOW II0JIOCE XapaKTEePU3YeTCs] MAKCUMAaJIbHBIM 3HAYEHHEM IIOIEPEYHOU
CWJIBI, KOTOPO€ MOXXET OBITh BOCHPHMHSTO HAaKIOHHOM II0OJIOCOM, HaxoIslLieics MHoJ BO3AeHCTBHEM
CKUMAKOUWMX YCWIMH BIOJb IIOJOCHI M PACTATMBAOUMX YCWIMH OT IIONEPEYHOM apmaryphl,
IepeceKarolieil HakIoOHHYI0 moisiocy. [Ipu 3TOM NpouHOCTH OETOHA OMPENENSIOT MO CONPOTHBIICHHIO
0eToHa 0CeBOMY CXKaTHIO C YU€TOM BIIMSIHUS CII0KHOTO HAPsHKEHHOT'O COCTOSIHUSL B HAKIIOHHOM mosioce.

Pacuer 1m0 HawWIOHHOMY CEYEHHIO Ha JEHUCTBUE IIONEPEYHBIX CHJI IPOU3BOAAT HA OCHOBE
YPaBHEHUS PAaBHOBECHSI BHEIIIHUX U BHYTPEHHHUX ITONEPEYHBIX CHJI, ICHCTBYIOIM X B HAKTIOHHOM CEYEHHUU
¢ amuHOM mpoekuuu C Ha NPONOJIBHYIO OCh 3JIEMEHTA. BHYTpEeHHHE IONEPEUYHBbIE CUIIBl BKIHOYAIOT
MOTIEPEYHYI0 CHJIy, BOCHPHHHUMAaeMyl0 OETOHOM B HAaKIOHHOM CEYEHHH, W IIONEPEYHYIO CHUITy,
BOCIPUHUMAEMYIO MEPECEKAIOIIEH HAKIIOHHOE CE€YEHUE MmonepeyHor apmatypoil. [Ipu 3Tom momnepedHbie
CHJIBI, BOCIIPUHUMAaeMble OETOHOM M IOINEPEYHON apMaTypOi, OIIPEEIIsIOT 10 COPOTUBICHUSAM OeTOHA U
MIOIEPEYHOM apMaTypbl PaCTSHKEHUIO C YIETOM JUIMHBI TpoeKIUuU C HAKIOHHOTO CEYEHUSI.

Pacyer mo HaKWIOHHOMY CEYEHHIO Ha JCHCTBHE MOMEHTa IIPOU3BOAAT HA OCHOBE YpaBHEHUSA
pPaBHOBECHSI MOMEHTOB OT BHEIIHHMX U BHYTPEHHUX CHJI, I€HCTBYIO M X B HAKIIOHHOM CE€YEHMH C JJIUHON
npoekuu C Ha NPOAOJIBHYIO OChb 3JIeMEHTa. MOMEHTBI OT BHYTPEHHHMX CHUJI BKJIIOYAIOT MOMEHT,
BOCIIPUHMMACMBbI II€PECEKAIOIIECH HAKIOHHOE CEUYEHUE NPOJOJIBHOW PACTAHYTOHW apMaTypoil, I MOMEHT,
BOCIIPUHUMAEMBbI IIEPECEKAIOIIECH HAKIOHHOE CEYCHHUE IONEepedyHor apmarypoil. IIpm 3ToM MOMEHTSI,
BOCIIPHHHUMAEMBbIE NTPOJOJIBHON U MONEPEYHON apMaTypou, ONPEAEISIFOT IO COTPOTUBIIEHUSIM ITPOAOIIBHON
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Y IIOIIEPEYHOM apMaTypbl PACTSHKEHUIO C YUETOM JIMHBI NpoeKU UK C HAKIOHHOTO CEUEHUS.
PacueT #eJs1€300€ TOHHBIX 3J1eMEHTOB M0 M10JI0Ce Me /1y HAKJIOHHBIMH CeYe HUIMH

8.1.32 Pacuer wu3rmbaeMbIX >KEIE300€TOHHBIX JJIIEMEHTOB TI0 OETOHHOM TIOJIOCE MEXIY
HAKJIOHHBIMHU CCUCHHSIMU TIPOU3BO/IST U3 YCIOBUS

Q=¢p; "Ry D1y . (8.55)

rac Q - [IonepcyHasd Cujia B HOpMaJIbHOM CCYCHHUU 3JICMCHTA,

®pq

- kKo3(pumenT, npuHUMaeMsblil paBHbIM 0,3.
PacyeT kes1€300¢ TOHHBIX 3JIEMEHTOB 110 HAKJIOHHBIM CeYeHUSIM Ha JeiicTBHe MoIe pe YHbIX CHJI

8.1.33 Pacuer m3rmbGaeMpIxX 3JEMEHTOB MO0 HAKIOHHOMY CEUEHHIO (PUCYHOK 8.6) MPOU3BOAAT W3
YCIIOBUSL:

QS(Q) +QW , (8.56)

rge Q - momepedHas CHJla B HAaKIOHHOM CEYEHMH C JUMHOU npoekuuu C Ha NPOJOIBHYIO OCbh
JIEMEHTA, OmpejenseMas OT BCEX BHEIHHMX CHJ, PAaCHOJOXKEHHBIX 10 OJHY CTOPOHY OT
paccMaTpMBaeMOro HAKJIOHHOTO CEYEHHs; NMPU ATOM YUUTHIBAIOT HamOojiee OIacHOe 3arpyeHHe B
npejeaX HaKIOHHOTO CEYEHHUS;

QJ - MonepeyUHasd Cujia, BOCIipuHuMacMas OCTOHOM B HAKIIOHHOM CCUCHUMU,

Qu - IOIepeyHas CUla, BOCIPUHUMaeMasi ONEepEeYHON apMaTypoil B HAKIIOHHOM CEUEHUH.

[lonepeunyro cumy Q OTIPENIENAIOT 110 (hopMyIie

Q- (sz'Rbé'b"'bz

,(8.57)

HO TIPUHUMAIOT He 60JIee 2.5Ry"b-hy ¥ HE MEHEE O'SRbt'b'lﬁb;
Py

- KOO(pUIIMEHT, MPUHUMAEMbIH paBHBIM 1,5.

62/184



Ceonx npasuia CIT 63.13330.2012 "CHull 52-01-2003. BeToHHBbIEe | ee300€TOHHBIE KOHCTPYKIIHH. . ..

/ Z/,l Sw |, Sw

Pucynok 8.6 — Cxema ycuauii npy pacyere %ene300eTOHHBIX 3JEMEHTOB N0 HAKTOHHOMY
CeYEHMI0 Ha JeiiCTBHE TIONEPEHBIX CHI

Ycunue Qu JUIL  TIONEPEYHOM apMaTypbl, HOPMAaJIbHON K TIPOJOJILHOM OCH 3JICMEHTa,
OIIPEICIISIOT 110 opMyITe

QW:(pSW' OSW C , (858)

Qs

rae - Ko3(dunMeHT, npuHUMaeMblii paBHbIM 0,75;

%w YCUJIUE B IIOIIEPEUYHON apMaType Ha €AMHULLY JJIMHBI DJIEMEHTA, PABHOE

_RuAw
W (859

Pacuer mpousBomsAT IS psAAa pacmoJIOKEHHBIX IO JJIMHE 3JIEMEHTAa HAKIOHHBIX CEUCHHH TpU
HauOoJiee OnmacHoO| UIMHE Mpoekuun HakioHHOTo cedeHus C. IIpu stom anuny npoekiuu C B dopmyie

(8.58) mpunumarot He menee 1,0 Ny u He 6ouee 2,0 My .
,ZLOHYCKaeTCH MIpPOU3BOANTL paCyYCT HAKIIOHHBIX Ce‘leHHﬁ, HC paccMaTpuBass HAKIOHHBIC CCUCHHA
IPH OIIPECIICHIH ITOMIEPEYHOM CUIIbI OT BHEIHEW HArpy3KH, U3 YCIOBUS

QlSQ)l +st,1 , (8.60)
Q

rac - [IOIIEpCUHAasA CHUJIa B HOPMaJIbHOM CCYCHUU OT BHEIHEH Harpys3Ku,

Q1 =05R,b-1y

: (8.61)

st,lzosw' h)

. (8.62)
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HpI/I PacCIIOJIOKCHUU HOPMAJIBHOI'O CCUCHHA, B KOTOPOM YUHUTBIBAKOT IIOIICPCUHYIO CHITY Q‘I' ,

BOJIM3M ONOPBI HA PACCTOSIHUM a MEHee i pacuet u3 yciosus (8.60) Mpou3BOIAT YMHOXKasl 3HAUCHUS
of Y
onpenensembie o Gopmyse (8.61), Ha k03 QPUIIUEHT, paBHBIN , HO NIPUHUMAIOT 3HAYCHUE

in He Goee 2'5Rbt'b.rb.
QA

IIpu pacmnosoXeHUM HOPMAIBHOIO CEYEHHs, B KOTOPOM YUYUTBHIBAIOT ITONEPEYHYIO CHILY ,

st, 1

paccTosHUM a MeHee N pacuer u3 yciosus (8.60) mpoOU3BOAAT, YMHOXasi 3HAYCHHE ,

onpenaensiemoe 1o Gopmyre (8.62), Ha KOADPUIIHEHT, paBHBIN f‘b .
[Tonepeuynyro apMaTypy YUYUTBHIBAIOT B pacyueTe, €Clii COOJI0JaeTCs yCIOBUE

0, >0.25R,, - b

MOKHO YUUTHIBATH MOMIEPEYHYIO ApMATyPy ¥ TIPH HEBBITIOJIHEHUH 3TOTO YCIIOBUSI, €CIIA B YCIOBHUU
(8.56) mpuHUMATH

Q=4 GuIC.

S|

[Ilar nonepeyHoOl apMaTypbl, YYUTHIBAEMON B pacyere, JOJDKEH OBITh HE OO0JIbIlle 3HAYCHUS

Svmax _ Ro by
[Ipu OTCYTCTBMY TOIEPEYHOI apMaTyphl WM HAPYIICHUN YKa3aHHBIX BBIIIE TPEOOBAHUM, a TakKe
npuBeAeHHBIX B 10.3 KOHCTPYKTHBHBIX TPEOOBAHUN pacyeT MPOU3BOAAT U3 ycioBuil (8.56) mmm (8.60),

IpUHUMAs] YCUIIUS Qu w1 pPaBHBIMHU HYJIIO.

[Tonepeynast apMaTypa I0JKHA OTBeYaTh KOHCTPYKTUBHBIM TPeOOBAHUSM, TPUBEACHHBIM B 10.3.

Hudopmanus 00 n3MEHEHHIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 oexabpsa 2015 2. N 981/np, ¢
nynkm 8.1.34 enecenvl uzmenenus, ecmynarouwue 6 cuny ¢ 25 mapma 2016 e.

Cm. mexcm nynkma 6 npeovioyujeti peoaKyuu
8.1.34 Bnusinue CXKUMArOIMX U PACTSITHMBAIOIMX HAMpsHKEHUM MPU pacuere MO IMOJ0CEe MEXKITY
HAaKIOHHBIMU CEYCHUSMHU W 10 HAKIOHHBIM CCUCHHUSM CIICYeT YIMTHIBATh C MOMOIIBIO KO3 QPUIIHCHTA

P , Ha KOTOPBIA YMHOKAIOT MPaBYIO 4acTh yciioBui (8.55), (8.57) nmu (8.61).

3HavyeHus KodppunreHTa Pn MIPUHUMAIOTCS PABHBIMU ;
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Gc
1+ <P
Ry " O<ch<0'25Rb;

1p

125 npu 0-25R <0, <O.75R, |

:C
5. 1_ p
Ry " O.75Rb<cscp<Rb ,

1p

1- —
2Rbt npu OSGtS Rbt

o) .
rme P - cpemHee CXKUMAOIEe HampshkeHWE B OETOHE OT BO3JACHCTBUS MPOAOIBHBIX CHIL,

o)
IIPUHAMAEMOE IOJIOKUTENbHBIM. Bennuuny P mpuUHMMAKOT Kak CpelHee HalpsHKCHUE B CEUYECHHUH
JJIEMEHTA C Y4ETOM apMaTyphl.

(0 o
U . cpemHee pacTAruBalolee HaNpsKeHHE B OETOHE OT BO3NEHCTBUS MPOJOIBHBIX CHII,
MIPUHUMAEMOE MOJIOKUTEIbHBIM.

¢ 9
Bequuunbl P WM ! [OpPUHMMAOT KaK CpEJHUE HANPSKEHHS B CEYEHMAX DJIEMEHTOB.

) ) .
JlonyckaeTcss BEIMYMHBI P M U ompenensarh 6e3 ydeTa apMaTyphl IPH COJAEPKAHUH ITIPOIOJIBHOMN
apmarypsl He 6osee 3%.

PacuerT :xeJj1e300€ TOHHBIX 3JIEMEHTOB 10 HAKJIOHHBIM CeYe HUSIM Ha JeiicTBHEe MOMEHTOB

8.1.35 Pacuyer kene300€TOHHBIX DJIEMEHTOB IO HAKIOHHBIM CEUEHHMSM Ha IEHCTBUE MOMEHTOB
(pucynox 8.7) mpoU3BOJAAT U3 YCIOBUS

M=M+Mgy (8.63)

rae M - MOMEHT B HaKJIOHHOM CE€4YEHMH ¢ JUIMHOW mpoekiuuu C Ha IPOJOJIBHYIO OCh DJIEMEHTA,
ONpENENAEMBbII OT BCEX BHEIIHMX CHJI, PACHOJIOKEHHBIX IO OJHY CTOPOHY OT paccMaTpUBaeMOro
HaKJIOHHOTO CEYEHU s, OTHOCUTENIbHO KOHIIa HAKJIOHHOTO ceueHus (Touka (), MpOTHUBOMOIOXHOTO KOHILY, Y
KOTOPOTI'0 pacIioyaraercs poBepsieMas po10JIbHasl apMaTypa, UCIBITHIBAIOIIAS PACTSDKEHUE OT MOMEHTA
B HAaKIOHHOM CEYEHHH; IIPU ITOM YUUTHIBAIOT HaHOOJIEe OMACHOE 3arpyXeHHe B MpeJesiax HaKIOHHOIO
CEUCHUS;

S - MOMEHT, BOCIPHHUMAEMBI MPOIOTBHON apMaTypoOH, MepeceKarolneil HaKIOHHOE CCUCHHE,
OTHOCHUTEIBHO MPOTUBOIOJIOKHOTO KOHIIA HAKIIOHHOTO cedeHus (Touka 0);

SW - MOMEHT, BOCIIPHHIMACMBI MOIMEPEYHON apMaTypoii, MepecekarIeii HaKIOHHOE CEUCHHE,
OTHOCHTENIFHO MPOTHBOIMOJIOKHOIO KOHIIA HAKTOHHOTO cedeHu s (Touka 0).

M
MomeHT S ompenensor no Gpopmysie
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Ms=Ns % g 64

N . ) .
rae S - yCHiIHe B IPOAOJIBHOM pacTSHYTOH apMaType, IPUHUMAeMOe PaBHBIM R A , @ B 30HE
aHKepOBKU onpenenseMoe cornacHo 10.3.21-10.3.28;

y =0.9
ZS - IIJICYO BHYTPCHHCHU IMApbl CHJI; JOITYCKACTCA IMMPUHUMATb ZS rb .

MowmeHT W nns momepeyHoW apMaTyphl, HOPMAJIBHOM K MPOJOJBHOH OCH 3JEMEHTa,
OTPEETSIOT 110 hopmyIie

Moy=05-Qu'C 65

rae Qu - yCUJIME B IONIEPEYHON apMaType, IPUHUMAEMOE PABHBIM %w ;

%w onpenenstor o dopmyse (8.59), a C npunuMarot B mpeaenax ot 1,0 rb 1o 2,0 ho . Pacuer
MIPOM3BO/IAT JJIsl HAKITOHHBIX CEUCHHH, PACIIONIOKEHHBIX 10 JITMHE JIEMEHTA Ha €ro KOHIIEBBIX YIaCTKaX M
B MECTax OOpbIBa MPOJOILHON apMaTyphl, TPH HauOoJee ONacHO! JUTHMHE TMPOSKIIUH HAKTOHHOTO CEUeHUs

C, npuHUMaeMOH B YKa3aHHBIX BBIIIE TpeIesax.
JlomyckaeTcst MPpOU3BOANTh pacyeT HAKIOHHBIX CEYCHU N, MPUHUMAS B YCII0BHUH (8.63) MOMEHT M B

HAKIIOHHOM CCUYCHHH IIPpU IJIUHC ITPOCKIHU C Ha MNpOAOJIBHYIO OChb 3JICMCHTA, paBHOﬁ 2,0 }'b , d MOMCHT

2
MSW - PaBHBIM 0'505"" hO .

// - //*/ - // & & _%_._____// ' _ /( o

Quy
// Qo / Ny

/| 1 ey

¢ o

lzo

7

Pucynox 8.7 — Cxema youauil BpY pacuete Iene3o0eTORNLIX 201 EMENTOB N0 HAKIOHNOMY
CeYeHMIO HA JeHCTBHC MOMENTOR

PacueT nmo IMPOYHOCTH JKeJ1e300€ TOHHBIX 3J1eMEHTOB npu JAeiicTBMH KpPpyTAIIMX MOMEHTOB

OO0nme 1mMoJI0Ke HUS

8.1.36 Pacuer mo MNpPOYHOCTH IKEIE300ETOHHBIX DJIEMEHTOB MPSAMOYIOJIBHOIO IOMEPEYHOro
CedeHHUs Ha ACHCTBHUE KPYTAILMX MOMEHTOB IIPOM3BOJIAT HA OCHOBE MOJICNIN IIPOCTPAHCTBEHHBIX CEUCHUI.

Ilpu pacuere Mo MOZAETM MPOCTPAHCTBEHHBIX CEUEHUH PacCMATPUBAIOT CEUEHUs, 0Opa30BaHHBIC
HAKIIOHHBIMHU OTPE3KaMU MPAMBIX, CJICAYIOIMMHA IO TPEM PACTAH YTBIM I'PAHAM 3JICMCHTA, U 3aMbIKAaKO I M
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OTPE3KOM IIPSIMOM 110 YETBEPTOM CKATOU TPAHU IJIEMEHTA.

Pacuer xene300€TOHHBIX 3JIEMEHTOB Ha JAEWCTBHE KpPYTALMX MOMEHTOB IPOU3BOASIT IO
IIPOYHOCTH JJIEMEHTA MEXIY IPOCTPAHCTBEHHBIMU CEYEHUSAMM U IO INPOYHOCTH IMPOCTPAHCTBEHHBIX
CCUCHUH.

IIpouHoCTh 110 GETOHY MEKIY NPOCTPAHCTBEHHBIMU CEUEHUSIMH XapaKTePH3YeTCs MaKCHMallbHbIM
3HAYEHHUEM KPYTAILEro MOMEHTA, ONPE/IENIEMbIM 110 COMPOTHUBIICHHIO OETOHA OCEBOMY CXKATUIO C yUETOM
HAIPSDKEHHOTO COCTOSHUS B O€TOHE MEX/Ty MPOCTPAHCTBEHHBIMH CCUCHHSIMU.

Pacyer o mpoCTpaHCTBEHHBIM CEYCHUSM IPOU3BOAAT HAa OCHOBE YPABHEHUW PAaBHOBECHUS BCEX
BHYTPCHHUX M BHEUHHUX CHUJI OTHOCHUTEIBHO OCH, PACIOJIOKEHHOM B LEHTPE CXKATOU 30HBI
IIPOCTPAHCTBEHHOIO CEYEHMS JJIEMEHTA. BHYTpEHHME MOMEHTHI BKIIOYAIOT MOMEHT, BOCIHPUHUMAEMBbIN
apMaTypoH, CIENYIOUEH BIOJb OCH DJJEMEHTA, W apMaTypoH, CJENYIOIUEH IIONEpPEK OCH DIIEMEHTA,
[IepEeCeKaroIC MPOCTPAHCTBEHHOE CEYECHUE U PACIIONOKECHHOU B PACTAHYTOM 30HE IIPOCTPAHCTBEHHOIO
CEYEHMS U y PACTSH yTOM TPaHy 3JIE€MEHTA, IPOTUBOIIOJIOKHONW CKATON 30HE NPOCTPAHCTBEHHOTO CEYECHUSL.
IIpu >TOM ycunus, BOCIpUHMMAEMbIE apMaTypOH, OIPENEISIFOT COOTBETCTBUIO 110 PACYETHBIM 3HAYCHUSM
COIIPOTUBJICHUSI PACTSHKEHUIO IIPOJIOIBHOM U ITOIIEPEYHON apMaTypBbl.

IIpu pacuere paccMaTpHUBarOT BCE MOJIOKEHUS IPOCTPAHCTBEHHOIO CEYEHUs, IPUHAMAS CHKATYIO
30HY IIPOCTPAHCTBEHHOI'O CEUCHMS y HM)KHEN, OOKOBOM 1 BepXHEW rpaHel 3JeMeHTa.

Pacuer Ha coBMecTHOe JeWCTBHE KPYTALMX M M3THOAIOIIMX MOMEHTOB, a TaKKe KpYTAIMX
MOMEHTOB M TIONEPEYHBbIX CHJI TPOU3BOIAT HCXOAS M3 YPABHEHUN B3aUMOJICHCTBUSA MEXKIY
COOTBETCTBYIOUIMMH CHUJIOBBIMH (PaKTOpaMH.

PacueT Ha geiicTBHE KpPyTALIEIr0 MOMEHTA

8.1.37 Pacuer mo nmpoyHOCTH 3JIEMEHTA MEX]y HNPOCTPAHCTBEHHBIMU CEYEHHMSIMH IPOU3BOAST U3
YCIIOBHS

TSO.le~b2-h,(8.66)

rae T - kpyTsumii MOMEHT OT BHEIIHUX Harpy30K B HOPMAJIBHOM CEUYEHHUU DJIEMEHTA;
b u h - MeHbpIMIA ¥ OOIBIIHI pa3Mepbl COOTBETCTBEHHO MOTIEPEUHOTO CEYCHU S DJIEMEHTA.
8.1.38 Pacuer o mpoYHOCTH MPOCTPAHCTBEHHBIX CEYCHU I MPOU3BOJIAT U3 YCIOBUS (PUCYHOK 8.8)

T<Ta*Ts (8.67)

rae T - prrSIILH/If/'I MOMCHT B IIPOCTPAHCTBCHHOM CCUCHHH, OHpCﬂeHHCMLIﬁ OT BCCX BHCIIHUX CHII,
PAaCIIOJIOKCHHBIX ITO OAHY CTOPOHY IMPOCTPAHCTBCHHOI'O CCUCHU S,

sw KPYTSLUMHA MOMEHT, BOCIHPHHAMAEMBbIM apMaTypod IPOCTPAHCTBEHHOIO CEYEHMUS,

pacnonomeHHoﬁ B ITOIIEPCUYHOM ITO OTHOIICHHUIO K OCH 3JICMCHTA HAIIPABJICHUH ;

- KpyTALMHA MOMEHT, BOCIPHHMMAEMbIH apMaTypoil IpPOCTPAaHCTBEHHOIO CEueHUs,
pacIoj0KeHHOH B IPOJOJIbHOM HAIIPABIEHUH.

S
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1
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Z3
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\
o

Pucynok 8.8 — Cxembl YCHJIHH B IPOCTPAHCTBEHHbIX CEUEHUSX TIPH PacyeTe HA JelicTBUE

KPYTSIEro MoMeHTa

3HaueHHE COOTHOIICHUS MEX/y YCHUJIMSMH B OTIEPEUHON U POJOJIBHON apMaType, yYUThIBaeMoe

B yclioBHH (8.67), IPpUBEICHO HUXKE.

T
Kpyrsiumii moment W ompezensitor mo gopmysie

To=0No, % (¢ co

y T
a KpyTSIMA MOMEHT - 1o opmyrie

4

T=00N, 2 %

, (8.69)

rie W - ycunme B apMarype, pacrosiOKCHHOW B MOMNCPSYHOM HAMPABIICHUH; ISl apMATYpBI,
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HOPMAaJIbHOU K MTPOJIOJILHOM OCH 2JIeMeHTa, yeuiane SV  ompenensitoT no ¢popmyie

Nsw:qsw,l G . (8.70)

Gsw,l _

YCHJIME B 3TOM apMaType Ha €IWHUILY JJIMHBI JIEMEHTA,

— st' Asw,l

qsw,l SN

,(8.71)

A%w, 1

S ar 3TOM apMaTyphl;

- IJIomaab CCUCHUSA apMaTyphbl, paCHOJ'IO)KeHHOﬁ B ITIOINICPCYHOM HAITPABJICHUH

SW - nMHa MPOEKIUU PaCTSIHYTOW CTOPOHBI MPOCTPAHCTBEHHOTO CEYSHHUsS Ha TPOJIOIFHYIO OCh
JJIEMEHTa

Cw=0-C g7

0

- KO3(pUIIMEHT, YIUTHIBAIOIIMI COOTHOILLIEHNE Pa3MEPOB MONEPEYHOIO CEUEHUS

)

£ (8.73)

C - mHa TPOEKIIMH CKATOH CTOPOHBI MPOCTPAHCTBEHHOTO CEYCHHUS Ha MPOJOJBHYIO OCh
DJICMCHTA;

S - ycuime B POJIOJIBHO# apMaType, pacioioKeHHOR y paccMaTpuBacMol IpaHu AJIeMEHTa

Ns=R A , (8.74)

Aq

DJIEMCHTA;

1w - JUIMHA CTOPOHBI TOIMEPEYHOr0 CEYEHMS Y PacCMATPUBAEMOM pACTSHYTON TpaHu
AJIEMEHTA U JUIMHA IPYrOod CTOPOHBI IOIEPEYHOIO CEYEHUS DJIEMEHTA.

Gsw,l ) Zl

Rs"%,l

CootHolleHHE npuHumMarot B npenenax ot 0,5 o 1,5. B Tom ciyyae, eciiv 3HaueHue

- IUIOIIA/Ib CEYEHMS IPOJOJIBHOW apMarypsl, paCIOJIOKEHHOW Yy paccMaTpUBaeMON TI'paHU

2
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Osw,l .Zl
R As,l

BBIXOJUT 3a YKAa3aHHBIC IIPCACIIbI, B PACUCTC YUYUTHIBAIOT TAKOC KOJIUMYCCTBO apMartyphbl

osw,l ' Zl

(MPOOIBHON WIJIM TONEPEYHOW), MPH KOTOPOM 3HAYCHHE % As’l OKa3bIBACTCS B YKa3aHHBIX
npeenax.

PacueT mpou3BoIaT 11 pAAa MPOCTPAHCTBEHHBIX CEUCHUM, PACIIONOKEHHBIX IO JJIMHE 3JeMEHTa,
npu HanOoJiee OMacHOW UIMHE TPOEKIIMH MPOCTPAHCTBEHHOTO cedeHust C Ha MPOAOJBHYIO OCh DJIEMEHTA.

I[Tpu >Tom 3Hauenne C NpruHUMAIOT He Ooiee u He Ooiee
JlomyckaeTcss pacyeT Ha JICHCTBUE KPYTSAIIETO MOMEHTa IPOM3BOJHMTh, HE paccMarpuBast
IPOCTPAHCTBEHHBIE CEYCHUS TIPHU OTIPENICIICHIH KPYTAIEr0o MOMEHTa OT BHEIIHEH Harpy3Ku, U3 YCIOBUS

T, <T,.*+T

sw,1

sl (8.75)

rac 1. KPYTSIH_[[/Iﬁ MOMCHT B HOpMAJIbHOM CCUYCHUU 3JICMCHTA,

swl . KpPYTAIIMHA MOMEHT, BOCIIPUHUMAEMBbIM apMaTypO, PAacIIOI0KEHHON Yy pacCMaTpUBAEMOMN

IPaHHU >JIEMEHTA B ITONIEPEYHOM HAMTPABJICHUH, M ONIPEAEIIAEMBIH 10 (opMyIIe
Tsu1=%w1 045 (8.76)

s KPYTAIMA MOMEHT, BOCIPUHUMAEMBIA IIPOJOJIBHOM apMaTypoH, pPAacCIOJIOKEHHON Yy

paccMaTpuBaeMOM TpaHH JIEMEHTA, U ONPEIEISIEMbIN 1O opMyIie

T1=05R-A, % L(8.77)

Qw14
Ri-A
CooTtHoleHUE MPUHUMAIOT B YKa3aHHBIX BBIIIE Mpeaesax.
Pacuer npousBoadT a1 psiia HOPMAIbHBIX CEUEHUM, PACTIONOKEHHBIX 10 JJIUHE 3JIEMEHTa, JJIs
apMaTyphbl, PacloOKEHHON Y KaXKJI0M pacCMaTpuBaeMOM TpaHU DJIEMEHTA.
[lpu peiicTBUM KPyTSNMX MOMEHTOB CJeAyeT cOONMoJaTh KOHCTPYKTHBHBIE TpeOOBaHUS,
npuseneHHbe B 10.3.

PacueT Ha cOBMeCTHOe /IeiicTBHE KPYTAIIET0 M U3rudaIero MoOMeHTOB

8.1.39 Pacuer mo HpOYHOCTH 3JIEMEHTa MEXKIYy MPOCTPAHCTBEHHBIMH CEUYECHUSAMH MHPOU3BOIAT
coriacHo 8.1.36.
8.1.40 PacyeT nmo npoYHOCTH MPOCTPAHCTBEHHOTO CEYEHU S TPOU3BOIAT U3 YCIOBUS
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,(8.78)

rae T - kpyTaumii MOMEHT OT BHEIHEW HArpy3kd B IPOCTPAHCTBEHHOM CEUCHHM;

0 - mpemenbHBI KPYTSIMI MOMEHT, BOCTIPHHHMAEMBIH TIPOCTPAHCTBEHHBIM CEUEHHEM;
M - uzrubaronmiit MOMEHT OT BHEIIHEH Harpy3kd B HOPMaJIbHOM CEYEHUU;

0 - npenenpHBIi M3rMOAONII MOMEHT, BOCIPHHHMAEMBIH HOPMATbHBIM CEUEHHEM.

[lpu pacuere Ha COBMECTHOE JIEHCTBHE KPYTSIIETO UM W3THOAIOIIETO MOMEHTOB PacCMaTpPUBAIOT
MPOCTPAHCTBEHHOE CEUEHHME C PACTIHYTOM apMaTypod, pacloJIOKEHHOW y TpaHU, PACTIHYTOH OT
M3THOAOIIET0 MOMEHTA, T.€. y TPaHU, HOPMaJIbHOU K TIJIOCKOCTU JEHCTBUS U3THOAIOIIEr0 MOMEHTA.

Kpyrsumii MomenT T 0T BHemHEH Harpy3kd OHPECISIIOT B HOPMAaJlbHOM  CEYCHUH,
pacIoyioKEHHOM B cepeAuHe JUIMHbBI Tnpoekuun C BIOJb MPOAOJIBLHOM OCH 3JieMeHTa. B 3Tom ke
HOPMAaJIbHOM CE€YEHHH OMPEEISIOT U3TH 0ol MOMEHT M OT BHEIIHEH Harpy3KH.

[penensHplit KpyTammii MoMeHT O ompenensioT cornacHo 8.1.37 W NPHHMMAIOT DPAaBHBIM
y Tt T
npaBoi yactu ycnoBus (8.67) (paBHBIM ) Ui paccMaTprUBaEMOro MPOCTPAHCTBEHHOI'O CEUCHHUS.

TpenenbHblil H3rUGAIONME MOMEHT O ONpeNeNsIoT cornacHo 8.1.9.
Jlomyckaercss sl OmpeAesieHus KPYTSAIMX MOMEHTOB HCIOJIB30BaTh yciaoBue (8.75). B atom

Cilydae KpyTsUMiA MOMEHT 1 n m3ruGaronmii MOMEHT M ONpeIENsIOT B HOPMATBHBIX CEUSHUSX 10
JUIMHE »3JeMeHTa. B paccMarpuBaeMOM HOpPMAaJbHOM CEUYEHMHM MPEAEIbHbIA KPYTAIMI MOMEHT

*Tas)
MPUHUMAIOT PaBHBIM MPaBoO yacTH ycsoBus (8.75) ( swi=osl)

[IpenenpHbIN U3rMOAIOIMIT MOMEHT 0 OIPEACIISIIOT UISI TOTO K€ HOPMAJIBHOTO CEYEHWs, KaK
OBLIIO YKa3aHO BBIIIE.

[Ipu coBMecTHOM JEHCTBUM KPYTSAIMX U U3MMOAI0 IIIMX MOMEHTOB CJIETyeT COOJII0OAATh pacyeTHbIE
1 KOHCTPYKTHBHBIC TpeOoBaHus, puBeaeHHbIe B 10.3 1 8.1.38.

PacyeT Ha COBMeCTHOE JeliCTBUE KPyTALIEIro MOMEHTA U nonepeqﬂoﬁ CHJIbI

8.1.41 Pacuer mo mpoyHOCTH 3JIEMEHTA MEX]y MPOCTPAHCTBEHHBIMU CEUECHUSIMHU MPOU3BOIAT U3
YCIIOBUSA

T<T, 1—%

, (8.79)

rae T - xpyrsaumii MOMEHT OT BHEIIHEW HAarpy3kd B HOPMAJIBHOM CEYEHUH;

0 - INpENeNbHBIM  KPYTSALMH  MOMEHT, BOCIPHHHMAacMbIi  JJIEMEHTOM  MEXKIY
MPOCTPAHCTBEHHBIMH CEYCHUSIMU U IPUHUMAEMbIN paBHBIM ITPAaBOM YacTH yCJIOBHS (8.60);
Q - momepeuHas cuja OT BHEUIHEN HAarpy3Kd B TOM K€ HOPMaJIbHOM CEUYEHUH;
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Q - IpesieNibHas MoMNepeyHas cuja, BOCIpPUHIMaeMasi 0ETOHOM MEXy HaKIOHHBIMH CEYEHUSIMHU
U IpUHUMaeMasi paBHOI npaBoil yactu ycinoBus (8.55).

8.1.42 Pacyer mo MpOYHOCTH MPOCTPAHCTBEHHOTO CEUYEHHUSI MPOM3BOAAT U3 ycioBus (8.79), B
KOTOPOM NPUHUMAIOT CIEIYIOIIME BETUYNHBI:

T - KpyTALLMI MOMEHT OT BHEIHEW HAarpy3Kd B IIPOCTPAHCTBEHHOM CEYECHUH;

0 - mpepenbHEIM KPYTSIMI MOMEHT, BOCTIPHHHMAEMBIH TIPOCTPAHCTBEHHBIM CEYEHHEM;
Q - monepeyHas cuna B HAKIIOHHOM CCUYEHHUH;

< - IIpeleNIbHAs OIEpEeYHas CUIa, BOCIPUHUMAaeMasi HAKIIOHHBIM CEYCHUEM.

IIpu pacdyere Ha COBMECTHOE JECUCTBUE KPYTAIIETO MOMEHTA U IIOIEPEUYHON CHIIBI PACCMATPUBAIOT
MPOCTPAHCTBEHHOE CEYEHHE C PACTAHYTOM apMaTypoH, pacloJIOKEHHON y OJTHOW M3 TpaHEeu, pacT siHyTO U
OT ITONIEPEYHOH CUJIBL, T.€. Y TPAHHU, TAPAIIICIBHOM INIOCKOCTH €N CTBHS ITONEPEUYHOM CUJIBL.

Kpyrsumii MomeHT T 0T BHemHEH Harpy3kd OIPEICISIIOT B  HOPMAajabHOM CEYCHUH,
pacrojoKeHHOM B cepearHe JUIHBI C BI0JIb MPOJOIBHON OCH AJIeMeHTa. B ToOM ke HOpMalbHOM CeUeHUHU
ONPENEISAIOT MONEPEeUHyIo cuiy Q OT BHEIIHEH Harpy3KH.

[penenbHblii KpyTANmMiA MOMEHT O ompeaensioT cormacHo 8.1.38 ¥ NPUMHMMAIOT pPaBHBIM
y Tt T
npaBoi yactu ycnoBus (8.67) (paBHBIM ) Ui paccMaTpUBaEMOro MPOCTPAHCTBEHHOIO CEUCHHUS.

[IpenenbHyl0 TONEPEUHYIO CUITY Q ONpeAessitoT cormacHo §.1.33 U NPpUHUMAIOT paBHOW MPaBOt
gacT ycnoBus (8.56). Ilpu 3TOM ceperHy AJTMHBI TPOCKIIUUA HAKIIOHHOTO CEUYEHUS Ha MPOJ0IBHYIO OCh
AJIEMEHTa pACHoJIaraloT B HOPMAJIBHOM CEUYEHHH, MPOXOJALIEM 4Yepe3 CepeluHy JIHHBI MPOESKINU
MPOCTPAHCTBEHHOTO CEYEHHUS Ha MPOJAOIBHYIO OCh 3JIEMEHTA.

Jlomyckaercss Uil ONperesieHHs KPYTSIMX MOMEHTOB HCIIOJNB30BaTh ycioBue (8.75), a mus

y T=T,
ONpeeNIeHUs] TMOMepeuHbIX cuil - ycinoBue (8.60). B sToM cinydae Kpyrammii MOMEHT

MONEPEYHYIO CHITY Q=Q OT BHEIIHEH Harpy3Kd OIpEAeNsSiOT B HOPMAJIbHBIX CEUEHHUSIX MO JJIUHE

aneMeHTa. B paccMaTpuBaeMoM HOPMaTbHOM CEYEHHH TPENeibHbBIH KPYTAIMi MOMEHT O HPUHUMAIOT

+
sw,1 Ts,l Q)
), @ IpeleNIbHYI0 MOMEePEUHYI0 CUITY B
 oasod . Q1 Qus
TOM K€ HOPMaJIbHOM CEUYEHUU MPUHUMAIOT PaBHOM IpaBoi yactu ycinoBus (8.60) (paBHOMI ).
Ilpu coBMecTHOM AEHCTBUM KPYTALMX MOMEHTOB M IIONEPEUYHBIX CHJI CIEAYeT COOMI0JaTh

pacyeTHbIe U KOHCTPYKTUBHBIE TpeOoBaHUs, IpuBeAeHHbIE B 10.3.

paBHBIM NpaBoi 4yactu ycioBus (8.75) (paBHBIM

Pacuer xeie300e TOHHBIX 3JIEMEHTOB HA MECTHOE CiKATHE

8.1.43 Pacuer ’xene300€TOHHBIX 3JIEMEHTOB Ha MECTHOE CXaThe (CMSTHE) MPOU3BOJAT MpPU
JICUCTBUU CKUMAIOIIEH CHJIbI, TPUJIOKEHHOM HAa OrPaHUYEHHOM IO HOPMAJIbHO K MOBEPXHOCTH
KeJIe300eTOHHOTO AyeMeHTa. [Ipy 5TOM YYHTHIBAIOT TMOBBIIICHHOE COMPOTHBIICEHHUE CHKATUIO OETOHA B
npejeNax rpy30Boi oA (TIOMRAIM CMSTHS) 32 CYeT 00hEMHOI0 HAMPsHDKEHHOTO COCTOSIHUSI OeTOHA
MIOJ1 TPY30BOM ILIOIIA/IbIO, 3aBUCSILEE OT PACIIONOKEHHU S IPY30BOil IO Ha TOBEPXHOCTH DJIEMEHTA.

IIpy HalMYM¥ KOCBEHHOW apMarypbl B 30HE MECTHOIO CXKaTUS YYUTHIBAKOT JOIOJHUTEIBHOE
MOBBIIICHUE COMPOTHBJICHUS] CXKATHIO OETOHA IOJ TPY30BOM IUIOMAABIO 3a CYET COMPOTHUBIICHUS
KOCBEHHOI apMaTypbl.

Pacuer sneMeHTOB Ha MECTHOE CKaTh€ NPU OTCYTCTBUM KOCBEHHOM apMaTypbl MPOU3BOMIST
cornacHo 8.1.44, a mpu HATMYUU KOCBEHHOU apMaTyphl - coriacHo 8.1.45.
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8.1.44 Pacuer s1€MEHTOB Ha MECTHOE C)KATHE MPU OTCYTCTBUU KOCBEHHOW apMaTypbl (pPHUCYHOK
8.9) mpou3BOAAT U3 YCIOBHS

N=¥Rotoc Auioc _(g50)

rae N - MecTHas CKMMaloIias Cujia OT BHEIIHEH Harpys3Ku,

Ab,loc
Rb,Ioc

- IJIOLIA/1b MPUJIOKEHUS COKUMAIOILEN CHIIBI (TUIOIIA/b CMATHS);

- paCu4€THOC COIIPOTHUBJIICHUEC 0OeTOoHAa CHKATUIO IIpu MECTHOM HeﬁCTBHH C)I(I/IMaIOH_[eﬁ CHIJIBI,

V' - kosddunment, npurnmaemsrii pasusiM 1,0 mpu pasHOMepHOM U 0,75 IpH HEpPaBHOMEPHOM
pacnpeeieHu MECTHON Harpy3Ku IO MJIOMRAN CMSATHS.

3HavyeHue Rb,loc ONPEIENSIOT 110 hopMyIIe

Roioc =P R (g g1)

rae P KO3(ULIMEHT, onpeaesieMsblii 1o popmyine

Ay max

¢,=0.8"
b Ab,loc

,(8.82)

HO IpUHUMAaeMbIi He 6onee 2,5 u He meHee 1,0.
B dopmyne (8.82):

A max

- MakKCUMaJIbHasd pacd€THad oAb, YCTaHaBJIWBacMas 110 CICAYIOIMM IIpaBUJIaM:

HEHTPHI TSHKECTH TLIOMRAIeH Ab,loc " Ab,max COBIIAJIAIOT;

IPaHUIbl PAacYETHOH IIOMIANH Ab,max 'Ab,loc

OTCTOST OT KaKOoi CTOPOHBI IJIOHIAAN

Ha
paccTOsSHUU, pABHOM COOTBETCTBYIOLIIEMY pa3Mepy 3TUX CTOPOH (pucyHOK 8.9).

8.1.45 Pacyer 351eMEHTOB Ha MECTHOE C)KaTUE MPU HAJMYMHA KOCBEHHOUN apMaTyphl B BUJI€ CBAPHBIX
CETOK IPOU3BOJIAT U3 YCIOBUS

N <y- I:\)bs,loc ' AbJOC (8.83)

e Rbs,loc

MPUBEAECHHOE C YUETOM KOCBEHHOW apMaTypbl B 30HE MECTHOIO CXKaTHsl pacueTHOE
COIIPOTHUBJICHHE OETOHA CXKAaTHIO, OIpeaesieMoe 1o Gopmysie

I:‘>bs,loc = Ro,loc +2- Psxy &,xy Hsxy . (8.84)

73/184



Ceonx npasuia CIT 63.13330.2012 "CHull 52-01-2003. BeToHHBbIEe | ee300€TOHHBIE KOHCTPYKIIHH. . ..

3 2 4
\ 1 / [/

77
7/ZE | e
7

0 e

™
£

a
Ny
N

¢a2
N
N
\\az\\\
NN
o

N

ay
T

Lt}

g / /\‘ \\ /7 X/ %%/ %) L

@ — BRATH OT KPaeB 3MEMEHTa; 6 — Mo Beelt luMpHHE BMeMeHTa; 6 — Y Kpas (TOopla) sneMeHTa Mo Beell ero
WHpPHHE; 2 — Ha YTy SJIEMEHTA; O — Y OXHOTO Kpas JeMeHTa; € — BOIH3H OJHOrO Kpas 3/16MEHTa,
! — oneMeHT, Ha KOTOpBIH JEeHCTBYET MecTHas Harpyska; 2 — WIOWAanb OMATHA Aps; 3 — MakCHManbHasn
PacHeTHas NAOWAAL Apmay; 4 — UEHTP THKECTH TUIOLAAEH Ap jor B Apmex; I — MHHHMAIEHASA 30HA apMUPOBAHMA
CEeTKaMH, TTPH KOTOPO#H KOCBEHHOE apMUPOBAHHE YUHTHIBAETCS B PACUETE

Pucynok 8.9 — Cxembl aJis1 pacyera 3j1eMEHTOB Ha MECTHOE CKaTHe NPU PACTIONO0XKEHHN MECTHOM
HArpy3KH

XY koadduipenT, onpeaensemMslii mo Gopmyse

Ab,loc,ef - IUIOWAML, 3aKII0OYECHHAsd BHYTPU KOHTYpPA CETOK KOCBEHHOI'O apMUPOBAHHUs, CUUTAS 110
MX KpallHUM CTEpP)KHSM, M IprHUMaemas B hopmyiie (8.85) He Gonee A max ;

&'Xy - paCuYCTHOC COIPOTHUBJICHUC PACTAKCHU IO KOCBEHHOM apMartyphbl;

K y
XY _ kod(NpUIIHEHT KOCBEHHOTO APMUPOBAHMS, OMPEIENIEMBIii 110 (opMyIIe
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_ rl('Asx'L'i-ny'Asy'ly

“s,xy .
Ab,loc,ef S

: (8.86)

& , Ay , L - YHCJIO CTEp)KHEW, IUION@Ab CEYECHUS M JJIMHA CTEPKHS CETKH, CUMTas B OCSIX
KpallHUX CTEPKHEMW, B HAIIPAaBJICHUU X;

n I
y, A‘*y , Y - TOKe, B HApaBJIeHU! Y,
S - AT CETOK KOCBEHHOTO apMHUPOBAHHSL.

3HavyeHus Rb,loc , Ab,loc , V' u N npunnmaror cornacuo 8.1.44.

3HayeHWe MECTHOM CXKUMAIOUIEH CHUJIbl, BOCIPUHMMAEMOE 3JEMEHTOM C KOCBEHHBIM
apMupoBaHueM (mpaBasi 4acTh yciaoBus (8.83)), mpuHUMAIOT He OoJiee yABOEHHOTO 3HAYEHHs MECTHOU
C)KUMAIOILEH CUITBI, BOCIPUHUMAEMOTO 3JIEMEHTOM 0€3 KOCBEHHOTO apMUpPOBaHUsl (IIpaBas 4acTh YCIOBUS
(8.80)).

KocBennoe apmupoBaHue TOJDKHO OTBE€YaTh KOHCTPYKTUBHBIM TpPEOOBAaHUSIM, MPUBEJACHHBIM B
10.3.

Pacuer kes1e300e TOHHBIX 3JIEMEHTOB HA NIPOAABJIUBAHHE

Oo0nme moJI0Ke HUSA

8.1.46 Pacuer Ha mponaBIMBaHUE MPOU3BOMIAT IS TIIIOCKUX KEJIE300€TOHHBIX JIEMEHTOB (TLJIUT)
MpHU IeHCTBUU HA HUX (HOPMAJBHO K IJIOCKOCTH SJIEMEHTA) MECTHBIX, KOHIIEHTPUPOBAHHO MPHIIOKEHHBIX
yCI/IJII/Iﬁ - COCpGI[OTO‘-ICHHI)IX CUJIBI U 1/13r1/16a}01uer0 MOMCHTA.

I[Ipu pacyere Ha TPONABIMBAHWE PACCMATPUBAIOT PACUETHOE TIOMEPEYHOE CEUCHHE,

hy

pacIioNiokeHHOEe BOKPYT 30HBI TEepeayd yCHIIMA Ha AJIEMEHT Ha PAaCcCTOSHHH HOPMAJIBHO K €Tr0
MPOIOJIBHOM OCH, TI0 TOBEPXHOCTH KOTOPOTO JIEHCTBYIOT KacaTelIbHBIC YCUIIHS OT COCPEIOTOUCHHBIX CHITBI
1 u3rubaromero MomenTa (pucyHok 8.10).

JleicTByIOIiE KacaTelbHBIC YCHJIAS 110 IUIOMAIAM PAcUYETHOTO MOMEPEYHOrO CEUSHHUS JIOJDKHBI

OBITH BOCHIPHHSITHI OETOHOM C CONPOTHBIICHHEM OETOHAa OCEBOMY DPACTSDKEHHIO Rbt U TIOIEpPEeYHON

hy

hy

apMaTypoi, pacroyIo)KEHHOW OT TPY30BOIl IUIOMIAJKA HA pacCTOSHUU He Ooiiee U HE MEHEE , C

CONPOTUBIICHHEM PACTSHKEHHUIO Row :

[lpu neiicTBUM COCpPEIOTOYEHHOM CHJIBI KacaTelbHbIE YCHIIMS, BOCIPUHHUMaeMble OETOHOM U
apMaTypoil, TpUHUMAIOT PAaBHOMEPHO pPACHpEAeICHHBIMU IO BCEH IIOMIATU PACYETHOTO MOMEPEYHOrO
ceyeHus. lIpu nelicTBMM HM3rMOAONEr0O MOMEHTA KacaTelbHbIE YCUIIMS, BOCIPUHHMAaeMble OETOHOM U
MOIMEPEYHON apMaTypoi, MPUHUMAKOT JIMHEHHO M3MEHSIOIMMMUCS MO IJWHE PAcUYeTHOIO IOIMEePEYHOrO
CeUCHUs] B HAMpPaBJIEHUU JCWCTBUS MOMEHTa C MAaKCUMAIbHBIMU KACaTeIbHBIMU  YCHUIIHUSMHU
MPOTHUBOIOJIOKHOIO 3HAaKa Y KPaeB PACUETHOIO IONEPEYHOIO CEUEHHUSI B ’TOM HallpaBJICHUU.
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Pucynox 8.10 - Yenonnag MofeAs AJiA pacuera ua HPosABAMBALINE

Pacyer Ha npopaBnuBaHue MpU JNEHCTBUM COCPEIOTOUYEHHOM CHUJIBI U OTCYTCTBUM IMOIEPEUHOM
apMarypbl MPOU3BOAAT coriacHo 8.1.47, mpu NeHCTBUU COCPEIOTOUEHHOW CUJIBI U HAJMYMU MONEPEYHON
apMmatypel - cornacHo 8.1.48, mpu AEUCTBUHM COCPEIOTOYEHHBIX CHJIBI M HM3rMOAIOIIETO0 MOMEHTa M
OTCYTCTBUH TONEPEYHOM apmaTypsl - comtacHo 8.1.49 m mpu ACHCTBUM COCPEAOTOYEHHBIX CHUJIbI U
M3THOA0IIEr0 MOMEHTA U HAJTHMYHUH MOTIEPEYHON apMaTyphl - coriacHo 8.1.50.

PacyeTHbIlf KOHTYp MOINEPEUHOI0 CEYEHMS IPUHUMAIOT: IPU PACIIONOKEHUH TUIOLIAIKU Tepeaadn
Harpy3kd BHYTPU IIJIOCKOTO 3JIEMEHTA - 3aMKHYTHIM M PAaCIOJIOKEHHBIM BOKPYT TUIOMIAJKH Tepeaadu
Harpy3ku (pucyHok 8.11, a, r), Ipu pacnoyIOKEHUH IUIOIAJIKM IIepelaud Harpy3Kd y Kpas WM yria
IIJIOCKOTO 3JIEMEHTAa - B BHJE JIBYX BapHaHTOB: 3aMKHYTHIM U PACIOJIOKEHHBIM BOKPYI IUIOIIAJIKU
repeiayl Harpy3Ku, 1 HE3aMKHYTBIM, CIEYIOUMM OT KpaeB IJIOCKOTO 3JeMeHTa (pucyHok 8.11, 6, B), B
ATOM Cllyda€ YYUTHIBAIOT HAMMEHBIYI0 HECYIIYI0 CIOCOOHOCTh NpPU JBYX BapUaHTaX pacHoOIOKEHUS
pacueTHOro KOHTypa MOMNEPEeYHOro CEYECHHUSI.

B cnyusae pacrmonoskeHus OTBEpCTHS B IUJIMTE Ha PAcCTOSHUM MeHee Oh oT yrma uiu Kpas
IJIOLAJKY [Iepelaul Harpy3Ku /10 yIJla MU Kpasi OTBEPCTHS], YACTh paCu€THOIO KOHTYpa, PACIONOKEHHAs
MEXy IBYMsl KacaTeJIbHBIMH K OTBEpPCTHIO, IPOBEIECHHBIMU M3 IIEHTPA TSHKECTU IUIOLRIKA Iepenadu
HAarpy3KH, B pacyeTe HE YUYUTHIBACTCS.

Ilpu nelictBUM MOMEHTa Mioe B MECT€ IPUJIOKEHUSI COCPEJOTOYEHHOM Harpy3ku IOJIOBUHY
ATOTO0 MOMEHTa YUMTHIBAIOT MPU pacueTe Ha MPOAABJIMBAHUE, a JAPYTyIO MOJOBUHY - MPU pacyere 1o
HOPMAJIBHBIM CEYEHHUSM MO IMPHUHE CEYEHMs, BKIOYAOIIEH NMPUHY IUIOMAJKA Mepefayd Harpy3ku U
BBICOTY CEUEHHUSI TUIOCKOTO 3JIEMEHTA 110 00€ CTOPOHBI OT IIJIOLIAJIKK Tepeaad Harpy3KH.

[Ipu neiicTBUM cOCPEOTOUEHHBIX MOMEHTOB U CUJIBI B YCJIOBUSAX IPOYHOCTH COOTHOILEHUE MEXKAY
JEUCTBYIOIIMMHM  COCPEAOTOYEHHBIMH MOMEHTaMH M, y4UTBIBAEMBIMH MpU MPOJABIMBAHUH, U

Mult

npeacibHbIMU IIPpUHHUMAKOT HEC 0oyiee TOJOBHMHBEI COOTHOILEHHUS MCKIY ﬂeﬁCTBYEOILMM

COCPeOTOYEHHBIM yeuaueM F u npenenbHbiM Fur .

[lpy pacnosioKeHUH COCPENOTOYEHHON CHJIbl BHELEHTPEHHO OTHOCHUTEIBHO LIEHTpPa TSHKECTU
KOHTYpa PacyeTHOIO IONEPEYHOr0 CEYeHHUs 3HA4YeHMsS U3rHOarolmMX COCPEJOTOYEHHBIX MOMEHTOB OT
BHEIIHEW Harpy3Ku OMPEIENSIOT C YYETOM JIOMOJHUTEIPHOIO MOMEHTA OT BHELEHTPEHHOTO MPUIIOKEH NS
COCPEIOTOYEHHOM CHJIBI OTHOCUTEIBHO IIEHTPA TSDKECTU KOHTYPAa PACUETHOrO MONEPEYHOrO CEYEHHsS C
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IIOJIOXKUTCIIbHBIM UJIN O6paTHLIM 3HAKOM II0 OTHOIICHHWIO K MOMCHTAaM B KOJIOHHEC.
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¢ ~ IUI0LNA/KA TIPHIIOXKEHUs HATPYSKH BHYTPU TUIOCKOPO 3JIEMEHTA; 6, 6 — TO XK€, Y Kpas MIOCKOTO 3/1EMEHTA,
2~ IpK KpecTooBpasHOM PACIONOKEHHH NONEPEIHOM apMaTypLI.
/ ~ naolans MPANOKEHNS HArpy3Ku; 2 — PacueTHBI KOHTYP MOMEPEeYHOro ceuenus; 2’ — BTOPOH BapuaHT
PACHIONOMKESHUS PACUESTROTO KOHTYPA; 3 ~ UEHTP TKECTH PACUETHOrO KOHTYPA (MECTO mepeceueHus ocelt X, u
Y1); 4 — ueHTp THOKECTH IOLWAAKY NPUNONKEHHS HATPY3kn (MeCTO TNepeceyeHus ocelt X n Y); 5 — nonepeynast
apmatypa; 6 ~ KOHTYP PacUETHOro MONEPEeYHOro CeveHms Oe3 yueTa B pacdeTe NONEPEYHOH AapMaTypsl;
7 — rpaHula (Kpai) nIockoro oieMenTa

Pucynok 8.11 — Cxema pac4eTHBIX KOHTYPOB NONEPEYHOr0 CeveHus NPU NPOAaBINBAHIN

PacueT 3J1eMeHTOB Ha nmpoaaBJ/JIMBAHUE IIPU JAeiicTBUHA COCpC}]OTO‘leHHOﬁ CHJIBI

8.1.47 Pacuer nsymeMeHTOB 0e3 MONMEpeuHOH apMaTypbl Ha MpOJABIMBAHUWE IpPU JEHCTBUU
COCPENOTOYEHHOM CUIIBI ITPOU3BOJIAT U3 YCIOBUS

"=Foun (8.87)

rac F - COCPEAOTOYCHHAA Cujia OT BHECIIHCH Harpys3Ku,;
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b,ult MpesieNIbHOE YCHIINE, BOCIPHHUMAeMOe OETOHOM.

I:b,ult

Ycunue OTIpenenstoT 1o hopmyIie

Fo =Rt Ay . (8.88)

e A IJIOMIA/Ih PACUETHOTO TOMEPEYHOTO CEYCHHS, PACIIOIOKEHHOTO Ha pacctostHuu 0,5 N

OT IpaHULIbI IIJIOLWAAN MIPUIIOKEHHUSI COCpeIoTOUeHHOI crutbl F ¢ paGoueil BbICOTOI ceueHus N (pucyHok
8.12).
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i 4

/70/ 2 h()/ 2

/
hol2

4
a
-

hgl2

/10/ 2

holz

i 5=

{ — pacHeTHOE MONEPEUHOE CRUEHHE; 2 — KOHTYp PACUETHOTO NOMEPCHHOIO CeUeHUs; 3 - KONTYP TNOMEKKY
MPHICKEHNA HArPY3KU

Pucynox 8.12 — Cxema ain pacuera »eae300€TONHBIX Y1eMeHTOB Ge3 nonepeunoil apMaTypb
HA NPORABANBANNE

[Tnomans A ONpeesIoT 110 GopMyIie
A=Uy g9
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IJ7Ie U - IEPUMETP KOHTYpa PACYETHOTO MOMEPEYHOTO CEUCHHUS;

h=05(hy, 1y, )

- paboyasi BbICOTAa CeueHHUs i1 MPOJOJIBHOM apMaTypbl, pPaclojOXEHHOH B

I’b - IpUBeIeHHas paboyasi BRICOTA CEUEHUS

371eCh rbx " hoy

HarpasJIeHUH ocer X 1 Y.

8.1.48 Pacuer 5371eMEHTOB C NONEPEYHOM apMaTypoil Ha MpOJABIMBAaHME MpPU JECHCTBUU
COCPEIOTOYCHHOM CHIIBI (pUCYHOK §.13) MpOU3BOIAT U3 YCIOBUS

F<k . tF
b,ult sw,ult , (890)
e Swult NPENETbHOE  YCHJIME, BOCIPHMHMMAEMOE IONEPEYHOM  apMaTypoil  Ipu
IPOJIaBIMBAHNY;
b.ult _ penenbHoe yermme, BocnpuHIMaEMoe GETOHOM, ONIPEAEISIEMOe COracHo 8.1.47.
b 2
Yemmae WUl | pocnpuanmaemoe momepedHoii apMaTypoii, HOPMAaNbHOW K MPOONBHOH OCH

AJIEMEHTa M PACHOJIOKEHHOW paBHOMEPHO BJIOJIb KOHTypa pAcUETHOTO IIONEPEYHOr0 CEUYECHUS,
OTIPENEINSIOT o GopMyIie

F...»=0.8q, U
sw,ult , (891)
rae %w YCHUIIKE B MOMEPEYHON apMaType Ha eQUHHINY IIIHHBI KOHTYpPa PacueTHOrO IOIEPEYHOrO
CCUCHU, paCHOHO)KeHHOﬁ B IIpcaciiax pacCTOAHUA ) h) 10 066 CTOPOHBI OT KOHTYpa paCudCTHOIO
CCUCHU I

_ Row ™ Asw

G
W (8.92)

A - IUJION@Jb CEYEHHUs IONEpPEUYHOM apMaTypbl C LIAroM S , PaclojoXeHHas B Ipeaenax

paccTosiHUSL f’b mo o0e CTOPOHBI OT KOHTypa pPacyeTHOTO IOMEPEYHOTO CEUCHHS IO TEPUMETPY
KOHTYpa PacueTHOI'O MONEPEYHOIO CEUYEHMUS;

U - IEpUMETP KOHTYpa PacueTHOIO MOMEPEUYHOr0 CEYEHU s, O peIesieMblil coriacHo 8.1.47.

[Tpu pacnionokeHUu MONEPEUHON apMATYpbl HEPABHOMEPHO MO KOHTYPY PACYETHOTO MOMEPEYHOTO
CEUCHUSI, a COCPENOTOYCHHO y OCeH MIOLRAKU Tepenadyd Harpy3ku (KpecTooOpa3HOe pacrioyioKeHHe
MONIEPEYHON apMaTyphl) MEPUMETP KOHTYpa U JJIs TIOTMIEPEYHON apMaTyphl MPUHUMAIOT MO (PaKTUUECKAM

JUIMHAM Y9aCTKOB PACIIOJIOKCHUS TIOMEPEYHOM apMaTyphbl Lo " LSWY 10 PacuyeTHOMY KOHTYPY
npoaaBiauBaHus (pucyHok 8.11, r).

I:b + st I:b,ult

,ult ult

3Hauenue

F

sw,ult

NPUHUMAIOT He Oosee

0.25F,

. Ilonepeunyro apmarypy y4UTHIBAIOT B

ult

pacuere npu HE MEHee
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3a rpaHULIEN pacloJOXKEHUsI IOMNEPEeYHOW apMaTypbl pacdeT Ha IpPOJABIMBAHUE IPOU3BOASAT

cormacHo 8.1.47, paccMmarpuBas KOHTYp PacuyeTHOIO IONEPEYHOIO CEUEHUs Ha PacCTOSHUU Shy oT
TPAHUIIBI PACTIOJIOKEHHS TTOTIEPEUHONU apMaTypbl (prcyHok 8.13). Tlpu cocpeaoToueHHOM pacmoIoKeHHH
IIONIEPEYHOl apMaTypbl IO OCAM IUIONAJKM I€peJadyd Harpy3Kd, KpOME€ TOIrO, pacueTHbII KOHTYD
[IONEPEYHOr0 Ce4YeHHUs] OETOHAa NPUHUMAIOT 10 JUArOHAIBHBIM JIMHUSM, CIEIYIOIMM OT Kpas
pacIoIoKeHUs TOTIepeuHOor apMaTypsl (pucyHok 8.11, 1).

Ilonepeynast apmMaTypa J0JKHA YIOBJIETBOPATh KOHCTPYKTHBHBIM TpEOOBaHUSM, MPUBEACHHBIM B
10.3. Ilpu napymenun ykazanHbIX B 10.3 KOHCTPYKTHBHBIX TpeOOBaHHI B pacyeTe Ha MpPO/aBIMBAHUC
ClelyeT YYUTHIBaTh TOJIBKO IONEPEUHYIO apMarypy, MEepeceKarollyld MUpamMuay NpOJaBIMBaHUS, IMPU
o0ecrieyeHN ! yCIOBUI €€ aHKEPOBKH.
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I — pacueTHOE MONEpEeYHOe CeueHue; 2 — KOHTYpD PaCcHETHOTO MOMEPEdHOTO CeueHHs; 3 — rpaHuilbl 30HbI,
B Npenenax KOTOPHIX B PacyeTe YYWTHLIBACTCA MONEpedHas apMaTypa; 4 — KOHTYP pacueTHOro MOMEpeyHOoro
ceueHna 0e3 ydera B pacuere NonepeyHol apmMarypsl; S — KOHTYP TUIOIMANKH MPUIOKESHNS HATPY3KH

Pucynok 8.13 — Cxema s pacuera mese300€TORNBIX INT € BEPTHKAMLNOA PABHOMEPHO
pacnpeeneHnoli nonepeynoll apMaTypoil Ha NIpoAABNUBAHHE

PacueT 3J1eMeHTOB Ha npoaaBJ/JIMBaAHUE IIPA JelicTBUH COCPEAOTOYCHHBIX CUJIBI M I/I3FI/16310H16F0

MOMEHTA
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8.1.49 Pacuer snemeHTOB 0€3 IONMEpPEYHON apMmarypbl Ha IPOJABIMBAHUE IPU COBMECTHOM
JEMCTBUH COCPEIOTOYEHHBIX CUJIBI M U3TMOAIOIIETO MOMEHTA (CM. PUCYHOK 8.12) MpOU3BOJAT U3 YCIOBUS

F M
+ <1
|:b,ult I\/Ib,ult

, (8.93)

rae F - cocpenorodeHHas cusa OT BHEIIHEN HaIrpys3KH;
M - cocpenoToO4YeHHBIN M3rnOaloNii MOMEHT OT BHEIHEH HAarpy3Kd, YUUTHIBAEMBIH MPH pacyere
Ha npoaaBauBanue (8.1.46);

b u MpeAeTbHBIE COCPEOTOUYCHHBIC CUJIa U U3TUOAIONMIT MOMEHT, KOTOPbIE MOTYT
OBITH BOCIIPUHATBL 0OETOHOM B PACUCTHOM NOMMECPCUHOM CCUHCHHUH ITPHU UX PA3ACIIbHOM ,Zlef/'ICTBI/II/I.
B xene300eTOHHOM KapKace 37aHUH ¢ TIJIOCKUMH TTEPEKPBITUSIME COCPETOTOUCHHBIN M3THOAI0NMiA

,ult b,ult _

M y y
MOMEHT !9 paBeH CyMMapHOMY HM3THOAIOIEMYy MOMEHTY B CEUEHMSX BEpXHeH M HIKHEH KOJOHH,
MPUMBIKAIOIMX K MEPEKPHITHIO B paCCMaTPUBAEMOM Y3JI€.
I:b

,ult

[IpenensHyro cumy OnpenensatoT coracHo 8.1.47.

M

[penenbHbIil n3rnbarONMi MOMEHT b,ult

OTpesIeNsoT 1o Gopmysie

Mt =Rot" VWb - T . (8.94)

rac va - MOMCHT COIIPOTHUBJICHUS PACUCTHOI'O ITOMECPEHHOI0 CCUCHUA, OHpG,Z[CJ'IHCMLIfI coriiaCHo
8.1.51.

[Ipu geiicTBuM M3rnOarOIMX MOMEHTOB B IBYX B3aMMHO NEPIEHAUKYISPHBIX MIIOCKOCTAX pacyeT
MPOU3BOMST U3 YCIOBUS

F M, M
+ +
Ry M

Y 1

Jult bx,ult I\/Iby,ult

, (8.95)

M
rme F, X m Y - cocpemoToueHHbIe CHlia M U3TMOAIOIIE MOMEHTHI B HAIIPABJICHUSX Oocell X U
Y, yuuThIBaeMble IIpH pacyeTe Ha npojaBiauBanue (8.1.46), oT BHEIHENH HATpy3Ky;

I:b M Ivlby,ult

ult bx,ult
b b

- TpefeNbHbIE COCPEJOTOYCHHBIE CHUJIa U HM3rMOalolie MOMEHTHI B
HanpaBJieHUsIX ocei X U Y, KOTOpble MOTYT OBITh BOCIPHUHATHI OETOHOM B PACUETHOM IIOMEPEYHOM
CEYEHUH IIPU UX Pa3[eIIbHOM JEHCTBUU.

I:b,ult
M

yCI/IHI/ISI nu OHpeI[GJISIIOT COrJ1aCHO yKa3aHI/I$IM, HpI/IBel[eHHBIM BBIIIC, HpI/I
JEUCTBUU MOMEHTA B INIOCKOCTH ocell X U Y COOTBETCTBEHHO.

Ycunue onpenenstoT coracHo 8.1.47.

M

bx,ult by,ult
Hudopmanus 00 n3MEHEHHSIX:

Uszmenenuem N 2, ymeepoicoenuvim npuxazom Muncmpos Poccuu om 30 oexabps 2015 2. N 981/np, 6
nynxkm 8.1.50 enecenvt uzmenenus, ecmynaiowue 6 cuny ¢ 25 mapma 2016 2.
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Cm. mexecm nynkma 6 npeovloyujeli peoaxyuu
8.1.50 Pacuer npo4HOCTH 3JEMEHTOB € ITOIIEPEYHON apMaTypoil Ha MPOJABIMBAHME NIPU JCHCTBUM
COCPEJOTOYCHHOW CHJIBI M M3rHOAOIMX MOMEHTOB B JIBYX B3aUMHO MEpPHEHAMKYISIPHBIX IMIJIOCKOCTSIX
IIPOU3BOJAT U3 YCIOBUS

M
— X + L <1
,ult+ st,ult be,ult+ M M

I:b Sw,X,ult by,ult + I\/Isw, y,ult

, (8.96)

rae F, MX i My -cM. 8.1.49;

b u - OPEACIbHBIC COCPCAOTOUCHHLIC CUJIa U H3r1/16a}0nme MOMCHTHEI B
HaITpaBJICHHUAX ocert X m Y, KOTOPBIC MOTI'YT OBITE BOCIIPUHATHBI 0eTOHOM B pPaCuC€THOM IIOIICPCUYHOM
CCUCHHHU ITPU UX pa3ACIIbHOM ,Z[CI>'ICTBPII/I;

swult | u - TIpesieNbHBIE COCPEIOTOUEHHBIE CHJIA M U3THOAIONe MOMEHTEI B
HampaBieHusX ocei X M Y, KOTOpble MOTYT OBITh BOCHPHHSATBHI IONEPEYHON apMaTypoil MpH HX
pa3ieNbHOM JEHCTBHU.

,ult bx,ult by,ult

sw,x,ult sw, y,ult

F M M F
Yomwms  Pult Tbxult - byult  tswult o phenengior cormacko ykasanmam 8.1.48 n 8.1.49.
M M
VCUIHs swxult sw,y,ult  poen o o o
, pPUHMMAaEeMbIe MOIEPEYHON apMaTypoli, HOPMAIbHOH K

MPOJOJIBHOM OCHU 3JIEMEHTA U PACHOJOKEHHOM pPaBHOMEPHO BJOJIb KOHTYpA pacyETHOIO CEYCHU,
OTIPENIETISIOT MPU JEUCTBUM M3TUOAIONIEr0 MOMEHTa, COOTBETCTBEHHO B HarpaBiieHHu oced X U Y 1o

dopmyie

owt =08 "G Wau g o)

rae G u VVSW - onpeaersitoT cornacHo 8.1.48 u 8.1.52.

F .tF M +M M +M
BpaveHNs b,ult sw,ult ’ bx,ult Sw,X,ult , by,ult sw, y,ult B yc10BHH (8.96) IPHHMMAIOT
2F 2M 2M
e Gomee Pt bxult by.ult coorBeTcTBEHHO.

[lonepeuynast apmaTypa J0JKHA OTBEYATh KOHCTPYKTUBHBIM TPeOOBaHUSIM, pUBeAeHHBIM B 10.3.
[Ipu HapymeHun ykazaHHbIX B paszene 10.3 KOHCTPYKTUBHBIX TpeOOBaHUN B pacueTe Ha MpOJaBMBaHUE
ClIeZlyeT YYUTBHIBaTh TOJBKO IONEPEYHYIO apMaTypy, MEpeceKarollyl0 NUpaMuay HpOAABIMBAHUS, MPU
o0ecrieueHNH yCIOBUM €€ aHKEPOBKU.

Hudopmarus 06 U3MEHEHWMSIX:

Uszmenenuem N 2, ymeepowcoennvim npuxazom Muncmposi Poccuu om 30 oexabps 2015 2. N 981/np, &
nynkm 8.1.51 enecenvt usmenenus, scmynarowjue 6 cuny ¢ 25 mapma 2016 e.

Cm. mexcm nynkma 6 npeovioyujeli peoaxyuu
8.1.51 B oOmeM cnydae 3HAU€HUS MOMEHTA COMPOTUBIIEHUS] PACUETHOTO KOHTypa OeToHa mpH

W
X o
MPOJIaBIUBAHUH bx(y) B HANpaBJICHUSX B3aMMHO MEPHEHIUKYIAPHBIX oced X U Y ONpeAesstoT 1Mo

dopmyie
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W )

ox(y)™ x(y) (8.98)

LY
e bx(y) MOMEHT HHEpIMH PACYETHOTO KOHTYPa OTHOCHUTENBHO oceif 1 W ~ 1 | MpOXOAAIMX
gyepes ero MeHTp TsokecTH (prucyHok 8.11);

X(Y)max

- MAKCUMAaJIbHOE PacCTOSIHUE OT PACYETHOIO KOHTYpa JI0 €r0 LEHTpPa TSHKECTH
3HayeHue MOMEHTa HWHEPLUHU be( y) ONPENENSIOT KaK CYMMY MOMEHTOB HWHEPLUU bx(y )
OTAEJIBHBIX YY4AaCTKOB PAaCUYETHOTO KOHTypa IMOMEPEYHOI0 CEYEHUS OTHOCUTEIBbHO LEHTPAJIbHBIX OCEH,
MPOXOAIIM X Yepe3 LEHTP TSHKECTU PACUETHOIO KOHTYpPA, MPUHUMAS YCIOBHO NIMPUHY KAXKJIOTO Y4acTKa
paBHOU €AMHHUILIE.
[TonoxxeHue 1MEHTpPa THKECTH PACUETHOTO KOHTYpa OTHOCHUTEIHHO BEIOPAHHOM OCH OMPEICIISIOT 110

dopmyie

x(Y)o= ZLi-Xi(_yi)o

rie . - JUIMHA OTAEJIbHOTO Y4acTKa PacueTHOro KOHTYpPa;

Xi( yi)o

BBIOpaHHBIX OCEH.

, (8.99)

pacCToAHUEC OT HCHTPOB TAKECTU OTACIBHBIX YYACTKOB PACUCTHOTO KOHTYpa 10

IIpu pacuerax NPUHUMAIOT HAUMEHBIIME 3HAYEHHUS] MOMEHTOB COIIPOTUBIICHUS Wb o oy
MOMEHT COMPOTHBIICHUS PACUETHOTO KOHTYpa OETOHA JUTsl KOJIOHH KPYIJIOTO CEUYCHHS OIPEIEIISIOT
o opmyie

_x{D+h)
W=—"—7—""

rae D - nuameTp KOJIOHHBI.
8.1.52 3HaueHHsT MOMEHTOB CONPOTUBJICHUS TIOMEPEYHON apMmaTypbl TpU MPOJaBJIMBaHUU

W,

W, X

sux(y) B TOM CilydYae, KOrja IOIepeyHas apMaTypa paclojOoXeHa PaBHOMEPHO BJIOJIb PACYETHOIO
KOHTYpa IPOJaBIMBAaHUS B IpeeIaxX 30Hbl, TPaHUIIBI KOTOPOH OTCTOAT Ha pacCTOSHUU B KOXIYIO
CTOPOHY OT KOHTypa IpojaBiivBaHus OeroHa (cM. pucyHok 8.13), NPUHUMAIOT PaBHBIMU

W,
COOTBETCTBYIOIIMM 3HAYCHHSIM \Nbx u o oy

[lpy pacroyioKeHUH MOMEPEYHON apMaTypbl B IUIOCKOM 3JIEMEHTE COCPEIOTOYEHHO IO OCAM
IPY30BO# IIJIOIIAIKKM, HAPHMED IO OCH KOJOHH (KpecTo0Opa3sHOe PaciojIoKEHUE MOTIEPEYHOM apMaTyp bl
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B IIEPEKPHITHH ), MOMEHTBI COIPOTHUBJICHHUS ITONEPEYHON apMaTyphl ONPEEIISAIOT 10 TEM XK€E IIPaBHJIaM, UYTO
Y MOMEHTBI CONPOTUBIIEHUSI O€TOHA, IPUHUMAsI COOTBETCTBYIOLIYIO (JaKTHUECKYIO JJIMHY OTPaHUYEHHOTO

y4acTKa PacCIHOJIOKEHUS TTOMEPEYHOM apMaTyphl MO0 PACUY€THOMY KOHTYPY MPOIaBIUBAHUS Lswe u LSWY
(pucyHok 8.11, r).

PacueT mI0CKOCTHBIX KeJIe300€ TOHHBIX 3JIEMEHTOB IVIMT M CTEH 10 IMPOYHOCTH

8.1.53 Pacyer mo mMpOYHOCTH IUIOCKUX IUTUT TMEPEKPHITUH, MOKPHITUH W (yHIAMEHTHBIX IJIUT
ClIelyeT TPOM3BOJUTH KaK pacyeT IJIOCKAX BBIJCIICHHBIX JJIEMEHTOB Ha COBMECTHOE JCHCTBHE
M3rHOal0IMX MOMEHTOB B HAMPAaBJICHHMU B3aWMHO MEPHEHIUKYISIPHBIX OCEH M KPYTSLIMX MOMEHTOB,
MPUJIOKEHHBIX O OOKOBBIM CTOPOHAaM IIJIOCKOTO BBIJICJICHHOTO JJEMEHTa, a TakKke Ha JelcTBHE
MPOJIOIBHBIX U TMOMEPEUHBIX CHJI, TIPHJIOKEHHBIX IO OOKOBBIM CTOPOHAM IIJIOCKOTO 3JIEMEHTA (PHCYHOK
8.14).

Kpome Toro, npu onupaHuu MIOCKUX IMJIUT HA KOJIOHHBI CIIETyEeT MPOU3BOJUTH pacyeT IJIUT Ha
MPOJABJIMBAaHUE HA IEUCTBUE COCPENOTOUCHHBIX HOPMAJIbHBIX CHJI I MOMEHTOB corniacHo 8.1.46 - 8.1.52.

0

Q.\' Mx“' Q,\' Y
. My) o eV W
N X RY; My N'\,

M\‘ / L ’A{y Q

/ ‘ M Xy g
/ My x

T < o—
N—"/ 1.0
I,

Pucynox 8,14 — Cxema ycunuil, el CTBYIOWUX HA BBIAEASHHBIA WI0CIMi MEMEHT eAMMAYI10H
LW HPUBBI
8.1.54 Pacuer 1o mpoYHOCTHU MJIOCKHX IUTHT B OOIIEM CiIydae peKOMEHYeTCs MPOU3BOAUTH MTyTEM
pas3zeneHus MIOCKOTO 3JIeMEHTa Ha OT/AEIbHBIE CIIOM CKAaTOro OeTOHA U PacTIHYTOW apMaTyphl U pacueTa
Ka)XIOTO CJIOSI OTJENIbHO Ha JACHCTBHE HOPMAIBHBIX M CABUTAIONMX CUJ B 3TOM CJIO€, MOJyYEHHBIX OT
JIEHCTBUS U3rMOAIONMX M KPYTSIMX MOMEHTOB M HOPMaJbHBIX CHJI (pHCYyHOK &.15).
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Pucynox 8.15— Cxema yeunuii, 1eHCTBYIOIUX B 0€TOHHOM U 3pMATYPHOM CJI0SIX BBIAEJEHHOIO
TLIOCKOTO 3JIEMENT2 IINTDI (YCWINS Ha IPOTHBONONOXKHBIX CTOPOHAX YCAOBHO HEe NOKA3AHBE)
Pacder mimocku X 3JIEMEHTOB TUTHT MOYKET TakoKe IIPOU3BOIUTRCS 0€3 pa3elcHus Ha CJIou OeToHAa U
pacTSHYTOM apMaTypbl Ha COBMECTHOE JICHCTBHE M3rMOAIOMMX M KPYTSANMX MOMEHTOB W3 YCIOBUH,
OCHOBAHHBIX Ha 0606H_ICHHI:IX YPaBHCHUAX NPCACIIBHOIO PaBHOBCCHU AL

(Mx,ult_MX) . ( My,un_My) - szyZO ; (8.100)

IVIX,U|tZ MX . (8101)

>
My’“"—My;(&loz)

M . .>M
XUl (8.103)
M, M, M, ) )
rae R y, Y - usrubaronmpie W KPyTSAIME MOMCHTHI, ACHCTBYIOIIME Ha BBIACICHHBIN
IJIOCKUH 3JIEMEHT;
Mx,ult My,ult Mxy,ult

- OpCACIbHBIC I/I3FI/I6aIOH_[I/I€ U KPpYTAIME MOMCHTBI, BOCIIPHUHUMACMBIC
IIJIOCKHUM BBIJICIICHHBIM DJIEMEHTOM.

3HaueHUs TpeAeTbHBIX H3THOANMX MOMEHTOB u ClelyeT OINpeNensiTb W3
pacu€Tta HOpMaJIbHBIX CCHCHHﬁ, NECPHNCHANUKYIIAPHBIX OCAM Xwu Y, IIJIOCKOI'O BBIACJICHHOI'O 3JIEMCHTA C
MPOJ0JIbHOM apMaTypoi, napaiienbHol ocsiMm X 'Y, cornacHo ykazanusim 8.1.1. - 8.1.13.

M

x,ult y,ult

bey,ult

3HadYCHHUS NpCACIIbHBIX KPYTAIIMX MOMCHTOB CJICAYCT OIPCACIIATH IO 66TOHy n 110

pacTsHyToif pononsHoi apmarype YU 110 poparymam:

— 2
Moo =OLRD*N o0
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rae b uh - MeHbmMit U 60BN pa3Mepbl COOTBETCTBEHHO MIJIOCKOTO BBIJIEJIEHHOTO 3JIEMEHTA;

Msxy,ult:O'SRS( Ayt A%y)rb , (8.105)

rae Ay u ASV - IJTOLAJIM CEYEHUS MPOAOIbHON apMaTyphl B HampaByieHuu ocerd X u Y;

hO - paboyasi BBICOTA ITOMEPEYHOTO CEUCHHUS TIITUTHI.

Jlonmyckaercs NPUMEHATh M APYIUE METOJbl pacuyera II0 IIPOYHOCTH IUIOCKOTO BBIJICIEHHOTO
3JIEMEHTA, MOJyYCHHbIE HA OCHOBE PAaBHOBECHSI BHEIHUX YCHJIMH, JEUCTBYIOIMX 1O OOKOBBIM CTOPOHAM
BBIJICJICHHOTO 3JIEMEHTAa W BHYTPEHHUX YCUJIMA B JMArOHAJIbHOM CEUYEHUM ILJIOCKOTO BBIAECIEHHOTO
SJIEMCHTA.

[Ipu neiicTBUM HA BBIACICHHBIN MJIOCKAM 3JIEMEHT IUMT TAKAKE MPOJOJIBHON CHUJIBI PACUET CIIEIYET
MPOU3BOJIUTH KaK JJIsl BBIJICTIEHHOTO MJIOCKOTO 3JIEMEHTA CTEH cornacHo 8.1.57.

8.1.55 Pacuer mMJIOCKOrO BBIJIEIEHHOIO JJIEMEHTAa Ha JEHCTBUE IOINEPEYHBIX CHUJI CIEAyeT
MIPOU3BOIUTH U3 YCIOBUSL:

Q . Q

+ <1

Qx,ult Qy,ult B

, (8.106)

rae Q‘ u Qy
BBIJIEJIEHHOIO DJIEMEHTA;

Qx,ult " Qy,ult

AJIIEMEHTOM.
3HaYeHU s MPEJIETbHBIX MOMEPEUHBIX CUIT ONPEACIISIOT TI0 opMmyie:

Q=@+ Qw (5 107)

IMOIICPECUYHBIC CHJIbI, HeﬁCTBYIOIIMG 0 OOKOBBEIM CTOpOHaM IIJIOCKOTO

NpEACIBHBIC TOMNEPCUHBIC CHJIBI, BOCHPHUHUMACMBIC ITIJIOCKMM BBIJACICHHBIM

rac QD u QW - NPCACIBHBIC TOIICPCUYHBIC CHJIbI, BOCIIPUHHUMACMBIC COOTBETCTBCHHO OETOHOM U
MONEPEYHOI apMaTypoit U omnpeeseMble 1o GopMyIam:

Q=0.5RbMy . 5 105,
Qu=%fb (5109

rae %w - ”HTEHCUBHOCTB MTOMEPEYHOTO apMHUPOBaHUsI, onipeenseMas mo Gopmyre (8.59).

8.1.56 Pacyer mo mpouHOCTHM CTeH B OOIIEM ciyyae CIeAyeT NPOM3BOAUTH KaK IMJIOCKUX
BBIJICJICHHBIX 2JIEMEHTOB Ha COBMECTHOE JICHCTBHE HOPMAIIBHBIX CUJI, U3TMOAIOIIMX MOMEHTOB, KP TSI X
MOMEHTOB, CJBUTAIOIMX CHJI, IONEPEYHBIX CHUJI, NPHUJIOKEHHBIX 10 OOKOBBIM CTOPOHAM IJIOCKOIO
BBIJICJICHHOTO 3JIeMeHTa (pucyHok 8.16).

8.1.57 Pacuer cTeH B 0o0IeM ciyyae peKOMEHIYETCsl IMPOU3BOIUTh MYTEM pa3/ieieHus IJI0CKOro
3JIEMEHTAa Ha OTJENbHbIE CIOM CXKAaToro OETOHAa M PacTAHYTOM apMaTypbl M pacdera KaXKAoTo Clos
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OTACIIbHO Ha Ilef/'ICTBI/Ie HOPpMaJIbHBIX W CABUTAONMX CHJI B 3TOM CJIOC, IHOJIYYCHHBIX OT [[CI\/JICTBI/ISI
1/131"1/163}01111/1)( " KpyTAIMX MOMCHTOB, O6IIII/IX HOPMaJIbHBIX U CABUTAIOIMX CHIJI.

A
Ny
M.v o F
Y ‘ Q v I, !
M,y
4, |
- Z
—f —— &
X it |
L S /j.\x ,
My, M, l
—— ]
0, )‘_
7
/
N/ N.. 7/ \Q
X} ‘// / /
Y

Pucynok 8.16 — Cxema yeninuii, AeHCTBYIOLUMX HA BbIIECHHbIH MIOCKUH 3/IEMEHT eRMHUYHOM
IWHMPHHBI CTEHb! (YCHJIHA HA NPOTHBOMOJIOKHBIX CTOPOHAX YCJIOBHO He NOKA3AHLI)
JlomyckaeTcss MPOM3BOAUTHL pacueT Oe3 pas3ziesieHus Ha clion OeToHa M PACTSIHYTOH apMaTyphbl
OTAETHHO M3 TUIOCKOCTH CTEHBI Ha COBMECTHOE JICHCTBHE M3THOAIOII X MOMEHTOB, KPYTSIM X MOMEHTOB U

HOPpMaJIbHBIX CHJI U B IIJIOCKOCTHU CTCHBI Ha COBMECTHOC HeﬁCTBHe HOPMaJIBHBIX U CABUTAIOIIMX CHIJI.
PacueTr cTeHBl B CBOEM MJIOCKOCTHU PCKOMCHAYCTCA NPOU3BOAUTH U3 yCJ'IOBHfI, OCHOBAHHBIX Ha

00O0OIIEHHBIX YPaBHEHUSX IPEJEIBHOTO PABHOBECUS:

(Nx,ult_ NX)( Nyun~N y) —NXZyZO ; (8.110)

I\IX,UHE NX . (81 1 1)

>
Nyae=Ny , (8.112)

>
Nirune=Ny (8.113)
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rne X, Y m XY - HopMalbHbBIE U CABUTAIOIIME CUIIbI, IEHCTBYIOIIME IO OOKOBBIM CTOPOHAM
IUIOCKOTO BBIJEIIEHHOTO DJIEMEHTA;
Nx,ult Ny,ult " ny,ult o
, - TIpeeNIbHbIC HOPMAJIbHBIC M CABUTAIONME CHJIbI, BOCIIPHUHUMAEMbIC

IIJIOCKMM BBIACICHHBIM 2JICMCHTOM,

N N

3HaueHUs npexenbHbiX HopMmambHbix canm XUty YU cpenver onpemenste u3 pacuera
HOPMAaJIbHBIX CEYCHMH, INEPHEHIUKYISIPHBIX ocsiM X M Y, IIJIOCKOTO BBIJIEIEHHOIO JJIEMEHTa C
BEPTUKAIBHON M TOPU30HTAIIBHON apMaTypoil, napajieabHol ocsiM X U Y, conIacHO yka3aHusM 8.1.14 -

8.1.19.

I\bey,ult

3HaYeHUA OpEACIBHBIX CABUTAIONIU X CUJI CIIEAYCT OIIPEACIATH 110 6CTOHy U I10 apMatype

YUt 116 opmymam:

I\bey,ultz O'BRbAb ,(8.114)

rac Ab - pa60qa;1 IJIomaAb MONCPECYHOTO CCUCHU A OcToHa BBIACJIICHHOT'O 3JICMCHTA.

Noy,uir=0-5R( A+ Ay ) ,(8.115)

rue A U Asy - IJIOI@Jb CEYEHUsI apMaTypbel B HampaBlieHUH oceil X M Y B BBIJICICHHOM
JJIEMEHTE.

Pacuer M3 MJIOCKOCTH CTEHBI MPOM3BOIAT AHAJIOTUYHO pPACUETy IUIOCKUX IUIUT IIEPEKPBITUH,
onpeneNnss 3HaueHUsI IPEJebHBIX N3TM0atoMX MOMEHTOB C YY€TOM BIIMSHUS HOPMAJIbHBIX CHIL.

Jlonmyckaercs NPUMEHATh U APYTUE€ METOIbl pacyera IO IIPOYHOCTH IIOCKOTO BBIACICHHOTO
AJIEMEHTA, MOJTy4eHHbIE Ha OCHOBE PABHOBECHS BHEIHUX YCHJIMU, NEHCTBYIOIMX 110 OOKOBBIM CTOPOHAM
BBIJICJIEHHOI'O 2JIEMEHTA, 1 BHYTPEHHUX YCUJIMH B AMArOHAJIbHOM CEUYEHHUH BBIICJICHHOTO AJIEMEHTA.

8.1.58 Pacuer mo npo4yHOCTM IUIOCKMX BBIJEICHHBIX 3JIEMEHTOB CTEH Ha JIEHCTBUE MONEPEUHBIX
CHUJI CJIELYET MPOU3BOAUTH aHAJIOTUYHO PACYETy ILIUT, HO C Y4€TOM BIIMSHUSA IPOJOIBHBIX CHIL.

8.1.59 Pacyer mo TpemMHOCTOMKOCTH TUTAT (110 00pa30BaHUIO U PACKPBITHIO TPEIIMH HOPMaTbHBIX
K IIPOJOJIBHOM OCH 3JIeMEeHTa), cielyeT MPOU3BOAUTH Ha JAeHCTBUE M3rHOAlIMX MOMEHTOB (6e3 yuera
KPYTAILIMX MOMEHTOB) COIIACHO YKa3aHUsIM pasjena 8.2.

8.2 PacueT 3/1eMeHTOB :KeJ1€300e TOHHBIX KOHCTPYKIHUIA 110 TNpe/ie/IbHBIM COCTOSIHUSIM BTOPO#
rpynnbI

O0nme moJ0Ke HUs

8.2.1 PacueTsl 110 NpeIeIbHbIM COCTOSIHUSIM BTOPOM TPYIIBI BKIKOYAKOT:

pacuet mo 06pa3oBaHUIO TPEIIMH;

pacuer Mo pacKphITUIO TPELIUH;

pacder 1o aehopMaIrusmM.

8.2.2 Pacyer mo o0pa3oBaHUIO TPELUMH MPOU3BOAAT, KOIAa HEOOXOAUMO OOECIeYUTh OTCYTCTBUE
TpeumH (cM. 4.3), a TaKKe KaK BCIIOMOTaTeNIbHBI NPU pacueTe IO PACKPBITUIO TPEUMH U IO
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nedopMaIusiM.
8.2.3 Ilpu pacuere mo oOpa30BaHHWIO TPEIMH B MEIIX HX HEIONyIICHHS KO3 (PPUIIHEHT

>1,0
HAJICKHOCTH II0 Harpy3ke NpPUHUMAIOT Yeo 5 (kax mpu pacuere no npouyHoctH). Ilpu pacuere mo
PACKPBITHIO TPEIMH U 1O AedopManusaM (BKIOYAsi BCIIOMOIAaTEbHBIA pacyeT 1Mo 00pa3oBaHUIO TPEIIMH)

Y+ = 1,0

NPUHUMAIOT KOO(PPUIIUEHT HAZIEKHOCTH IO Harpy3Ke .
Pacuer :keJ1e300€e TOHHBIX 3JIEMEHTOB 110 00Pa30BAHUIO U PACKPLITHIO TpeLLMH

8.2.4 Pacuer xene300eTOHHBIX JIEMEHTOB 110 00pa30BaHUIO TPEIIMH MPOU3BOIAT U3 YCIOBUS:

M>Mere : (8.116)

rie M - wu3rubaronmii MOMEHT OT BHEIIHEW Harpy3Kd OTHOCHUTENBHO OCH, HOPMAaIbHOH K
IIJIOCKOCTH JIEMCTBHSI MOMEHTa M MPOXONAINEH dYepe3 LEHTP THKECTH IPUBEACHHOIO IONEPEYHOIO
CCUYCHUS DIIEMEHTA,;

cre u3ru0aronmii MOMEHT, BOCIHPUHHMAaeMblii HOPMAJIbHBIM CEUEHHEM »JJIEMEHTa IIpH
00pazoBaHUU TPEUWMH, ONpeaAesseMblii mo Gopmyme (8.121).
JIJ1st IEHTPAJIBHO PACTSHYTHIX JIEMEHTOB 00pa30BaHUE TPEIIMH ONPEICISIOT U3 YCIOBHSL:

N'>Nere (8.117)

rae N - MMpOAOJIBHOC pACTATUBAOIICE YCUIIMEC OT BHEIIHEHN Harpys3Kku,

CC - mpomoNBbHOE PACcTATHBAOLICE YCHJIHME, BOCIPUHMMAEMOE DJIEMEHTOM MpU 00pa30BaHUM
TpPELMH, oNpenensemMoe coracHo 8.2.13.

8.2.5 B Tex cnyvasx, korma BBIMONHSIOTCS yciioBus (8.116) umu (8.117), BRIMONHSIOT pacyeT 1o
PaCKpBITHIO TpeIMH. Pacuer >kene300eTOHHBIX 3JIEMEHTOB IMPOU3BOIAT IO HENPOJOKUTEIBHOMY M
MPOJOIDKUTEIFHOMY PACKPBITHIO TPEIIMH.

HenpomomkuTenbHOe pacKphITUE TPEUIMH OMPEICISIOT OT COBMECTHOTO JEHCTBHS ITOCTOSIHHBIX U
BPEMEHHBIX (IJTUTENBHBIX U KPATKOBPEMEHHBIX) HArPY30K, MPOIOIKUTEIILHOE - TOIBKO OT MOCTOSHHBIX U
BPEMEHHBIX IJTUTEIBHBIX HATPY30K (4.6).

8.2.6 Pacuer 1o pacKphITHIO TPEIMH ITPOU3BOJIAT U3 YCIIOBHSL:

Fore=Rreut (g 11g)

rae Gre IIMPHUHA PACKPBITHSA TPELMH OT A€HCTBUS BHEIIHEN HArpy3Ku, OoNpeesseMas CoTIacHO
8.2.7,8.2.15-8.2.17.

acrc,ult

- TIpelIeNIbHO AOMYCTUMAs IIMPUHA PACKPBITUS TPEIIMH.

3HauYeHUs Frc.ul IPUHUMAIOT PaBHBIMHU:

a) U3 ycJIoBUS 00eCIeYeHH I COXPaHHOCTU apMaTypbl
ximaccoB A240...A600, B500:

0,3 MM - IIpU IPOJIOJIKUTENBHOM PACKPBITUH TPELMH;
0,4 MM - IIpU HETIPOAOJKUTEIBHOM PACKPBITUH TPELIMH;
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xi1accoB A800, A1000, BpleO—Bp]_400

JuamMeTpom 12 mMm:
0,2 MM - IpH IPOJOJDKUTEIBHOM PACKPBITUN TPELIUH;
0,3 MM - IIpX HENIPOAOJKUTEIBHOM PACKPBITHH TPELIMH;

KJIaCCOB 891500 , K1500 (K-7), K1600 nuamerpom 6 1 9 Mmm:

0,1 MM - IpU IPOIOJKUTENBHOM PACKPBITUH TPEIMH;

0,2 MM - NIpU HENPOJOKUTEIILHOM PaCKPbITUHU TPEILMH;

0) U3 yCIOBUS OrpaHUYEHUS TPOHULIAEMOCTH KOHCTPYKIIU I

0,2 MM - IpY IPOJOJKUTEIBHOM PACKPBITUN TPELIUH;

0,3 MM - NIpU HENPOJOIKUTEIIEHOM PACKPBITUHU TPEIMH.

8.2.7 Pacuer ’xene300€TOHHBIX AJIEMEHTOB CJIEAYeT MPOU3BOMUTH MO MPOAODKHUTEILHOMY M T10
HEIPOJIOJIKUTEIIbHOMY PACKPBITHIO HOPMaJIbHBIX M HAKIOHHBIX TPEIIMH.

HIuprHy NpOJOIKUTENBHOTO PACKPBITHS TPEIMH ONPEAEIsIIoT o Gopmyrne

%re=%re | (g.119)

a IMPUHY HEMPOJOJDKUTEIBHOTO PACKPBITHS TPEUMH - IO GopMysie

&rc = &re1 t &2 " Riea , (8.120)

rae %re1 UIMpPUHA PACKPBITUA TPEUMH OT MPOJOJDKUTENBHOTO JIEHCTBUS TOCTOSIHHBIX U

BPCMCHHBIX JJIMTCIBHBIX HAI'PY30K;

%re2 IIMPUHA PACKPBITUS TPEUMH OT HEMPOJOJDKUTEIFHOTO JEHCTBUSA TOCTOSHHBIX U
BPEMEHHBIX (INTUTEIBHBIX U KPATKOBPEMEHHBIX) HArpy30K;

%rea OIMPUHA PACKPBITUA TPELMH OT HENPOAOKUTEIBHOIO JCUCTBUS IOCTOSHHBIX U
BPEMEHHBIX JUIMTEIbHBIX HaIPy30K.

Omnpe/ieieHUe MOMEHTa 00pPa30BaHNs TPeIMH, HOPMAJIbHBIX K MPOI0JILHOI OCH 3JIeMeHTa

y M

8.2.8 M3rubaronmit MOMeHT  °'C mpu 0Opa3oBaHHMHM TPEIMH B OOIIEM Cllydae ONMpPeaessieTCs Mo
nedopMarimoHHOM MOJIEH cortacHo 8.2.14.

JUig 5IEMEHTOB MPSAMOYIOJIBHOIO, TaBpPOBOTO MWJIM JIBYTaBpOBOIO CEUEHHUs C apMaTypoi,
pacrojio)KEHHON y BepxHEeH M HUXKHEH rpaHeld, MOMEHT TpPEeIMHOOOpa30BaHUs C y4ETOM HEYNPYTUX
nedopmaruii pacTIHYTOro OETOHA JIOMYCKASTCS OMPENEIATh COTacHo ykazanusm 8.2.10 - 8.2.12.

8.2.9 JlonmyckaeTcsi MOMEHT 00pa30BaHUsI TPEIMH OIpeNeNaTh 0e3 ydeTa Heynpyrux e dopMannii

pactsiHyTOrO OeToHa mo ykazanusm 8.2.11, mpuHumas B Gopmyse (8.121) Wp|—VVred . Ecnu nipu 3TOM
yenoBue (8.118) mmm yenosue (8.139) He ymoBIETBOPSIOTCS, TO MOMEHT OOpa3oBaHUS TPEUMH CIEIyeT
OMPEENATH C YIeTOM HEynpyrux aedopmaiuii pacTsHyToro 0eToHa.

8.2.10 MomeHT 0Opa3oBaHHS TPEIMH C Y4€TOM HEynpyrux iedopMarnuii pacTSHyroro OeToHa
ONPEIEIISAIOT B COOTBETCTBUU CO CIEAYIOIMMH OJIOKECHUSIMHU;

CeYeHM S 1ociie 1e(pOpMUPOBAHUS OCTAIOTCS IJIOCKUMHU;

SMIOPY HANPSHKEHUH B CXKAaTOW 30HE OETOHA MPHUHUMAIOT TPEYrOJIbHOW (OPMBI, KaK Uil YIIPYTOro

, K1400, K1500 (K-19) u K1500 (K-7), K1600
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tena (pucyHok 8.17);
SNIOPY HANPSHKEHUH B PpacTIHYTOM 30HE OETOHAa NPUHMMAIOT TpaNeUUeBUIHONW (GOpPMBI C

HaNpsDKEHUSIMU, HE TTPEBBIIAIONIMMU pacyeTHBIX 3HAYCHH COPOTUBIICHUS OETOHA PACTSHKEHUIO Rbt,ser ;
OTHOCHUTENBHYIO Ae(OopMalnio KpaifHero pacTsHyTOTO BOJIOKHAa OeTOHAa NMPUHHMAIOT PaBHOH ee

€
bLUlt 11y kpaTkoBpemenHOM aeiicTBHE Harpysku (8.1.30); IpH ABYX3HAUHOI

£ty =0-00015

smtope Aedopmanuii B CEYCHUH HIEMEHTa ;
HaIpsDKCHHS. B apMarype MPUHMMAIOT B 3aBUCUMOCTHA OT OTHOCHTEIBHBIX JHeopMaIiuii Kak st

YIPYTOro Tena.
8.2.11 MomeHT 00pa3oBaHUs TPEIMH C Y4eTOM HEYNpyrux Jedopmanuii pactaHyroro O0eToHa

OMpEeNeNsIoT o GhopmyIie

NpeaeIbHOMY 3HAUEHUIO0

More=Roser WitN "6 5121

rne Pl - ympyrommactmueckuii MOMEHT CONPOTHBIICHHS CEUEHHUS IS KPAWHETO PAcTSIHYTOTO
BOJIOKHA O€TOHA, OMpeesieMblil ¢ yueToM moJiokeHuit 8.2.10;

& . paccTosiHUE OT TOYKU MPUITIOKEHUSI TPOIONIbHOM CHItbl N (pacroyioXKeHHOM B IIEHTPE THKECTH
NPUBEACHHOTO CEUCHHS DJIEMEHTA) 10 SIIPOBOM TOYKM, Hamboiee yHaleHHOM OT pacTSHYTOH 30HHBI,
TPEeMHO00pa30BaHNEe KOTOPOI MPOBEPSETCSL.

B dopmyrne (8.121) 3Hak "miroc" NpUHUMAIOT MpPU CXRUMAIOLIEH mpoaonbHol cune N, "MuHyc" -
IIPU PACTATUBAOILECH CHIIE.

a 7]

X =
X

-

&y

¢

o,

Rhl.

S0

Y =)

&

€2

By

R

blaer

Yr

1- Ypoueﬁs HCHTpA TOKCCTH NMPHBEICHHOTO TIOTICPEHHOTO CeUeHMs

Pucynok 8.17 — Cxema HanpsikeHHO-1elOPMHPOBAHHOr0 COCTOSHNS CEUEHM 3JIeMeHTA NPH
nposepke 06pa3zoBaHNA TPEIUH PH AelicTBIN N3rHbalomero MoMeHTa (#), H3rnGaomero
MoMeHTa H NPoAoJbHON cnibl (6)

JInst mpsIMOYTOJIBHBIX CEYEHUM M TaBPOBBIX CEYEHUM C IOJIKOM, PACIONOKEHHON B CKATOU 30HE,

3HAYCHUEC pl npu ﬂ@ﬁCTBI/IH MOMCHTA B IJIOCKOCTHU OCHU CUMMETPHUH JOIMYCKACTCA MPUHHUMATh PAaBHBIM
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Wor=1.3Weq (8.122)

W, . .
rne red - YOPYIUU MOMEHT COIIPOTHUBJICHUS MPUBEIEHHOIO CEYEHHUS [0 PacTAHYTOW 30HE
CEUYEHUS, ONIPEAEIIIEMbI B COOTBETCTBUM € 8.2.12.

8.2.12 MoMeHT conpoTHBiIeHHs ¢ ¥ paccTosHME & ompenenstoT mo Gopmymnam:

I
red
ered:
%
; (8.123)
_ Wred
Ared ,(8.124)
Ired
rae - MOMEHT WHEPLUHUHA IPUBEAECHHOIO CEUYEHUS JJIEMEHTAa OTHOCHUTEIBHO €ro IEHTpa
TSKECTH
log=1+1- o+l o
red S S ; (8.125)
I IS

, ° - MOMCHTHI MHEPIMH CEYeHHi OCTOHa, PacCTSHYTOW apMaTypbl M C)KaTOW apMatyphl
COOTBETCTBEHHO;

ar - TUIOIIA/Ib TPUBEICHHOTO MOTIEPEYHOTO CEUEHU DIIEMEHTAa, Onpeesnsemas 1o gopmyse

AYedzA+A§.a+A§"a;(8.126)

O kodXpHIIHEHT TIPHUBENCHHS ApMATYPHI K OETOHY

A’ & 2 &
COOTBETCTBEHHO;

)

- PaCcCTOSAHUC OT HauOoee PaCTAHYTOTO BOJIOKHA OcToHa A0 HOCHTpPaA TAKCSCTU NPUBCIACHHOIO
IMOMEPEYHOro CCYCHMU A 3JICMCHTA

MJIOL@AAM TIOMEPEYHOro ceyeHuss OeTOHa, PACTAHYTOM M CXKaTOW apmarypbl

S

_ “tred

yt_ A’ed
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371eCh tred _ crarpueckuii MOMEHT IUIONAAN MPUBEACHHOIO MOMEPEYHOI0 CEYEHHs AJIEMEHTa

OTHOCHUTEIBHO HanboJiee pacTsIHYTOro BOJIOKHA OeTOHa.
JlomycKaeTcss MOMEHT CONpOTHBJIeHUs '8 ompenensTh 63 ydeTa apMaTyphbl.

8.2.13 VYcumue ~ °C mnpum oOpazoBaHMM TpEeUMH B LEHTPAIBHO pPACTAHYTHIX 3JEMEHTax
OTIPEICIISIOT 110 opMyIIe

Nere = Aved " Rotser .(8.127)

8.2.14 OmnpeneneHrne MOMEHTa 0Opa30BaHMS TPEUMH HAa OCHOBE HEIMHEWHOH aedopMariioOHHON
MO/JIENT TTPOU3BOIAT UCXOA U3 OOIIM X TIOJIOKEHUH, puBeieHHBIX B 6.1.24 1 8.1.20 - 8.1.30, HO ¢ yueToM
paboTsl OeTOHa B pAcTSIHYTOM 30HE HOPMAJIBHOIO CEYEHMS, OINpeAesieMOil auarpaMMoil COCTOSHHS
pactsaHyToro OeroHa cornacHo 6.1.22. PacdeTHble XapaKTepUCTMKM MAaTepUaioB MPUHUMAIOT UL
IIPEACIIBHBIX COCTOSIHUI BTOPOM I'PYIIIIBL.

M y
3HayeHue  C'C ompenensroT M3 PEIICHHs CUCTEMbl YpaBHEHWH, MpeicTaBieHHbIX B 8.1.20 -

€
8.1.30, mpHMHMMAasg OTHOCHTENbHYIO AedopMammio GeToHa PvM3X v pacraHyToif IrpaHH dJEMEHTa OT

JIeCTBUS BHEIHEH HArpy3Ku, paBHOM MpeaenbHOMY 3HaU€HUI0 OTHOCUTENbHON Aedopmariun O0eToHa mpu

Eht ult

pacCTsKEHUH , OTIPENENIIEMOMY cOrlacHo ykazanusm 8.1.30.

PacyeT nmMpuUHBI PacKpbITUSI TPelMH, HOPMAJIbHBIX K MPOAOJILHON OCH 3JieMEeHTA

atrc,i (i

8.2.15 lllupuHy pacKpbITUsI HOPMAIBHBIX TPEILMH 1=1, 2,3 - cMm. 8.2.7) onpenenstor mo

dopmyie

(¢
Frci=P1 P2 Pz Vs- ES g
. (8.128)

O o o .
rae S - HalpsbKeHHE B MPOJOJIBHON PAaCTSIHYTON apMaType B HOPMaJIBHOM CEYCHHH C TPEITHOI
OT COOTBETCTBYIOIEH BHEIHEW HArpy3Ku, OnpenensieMoe cornacHo 8.2.16;

L - 0azoBoe (0e3 ydera BIMSHHS BUJA IMOBEPXHOCTH apMaTyphl) PACCTOSHHE MEXIY CMEXH bIMU
HOPMaJIBHBIMM TPEILMHAMU, OIIpeAesseMoe cornacHo 8.2.17;

Vs KO3 QQUIIMEHT, YYUTHIBAIOIMNI HEPAaBHOMEPHOE paCHpeleieHue OTHOCUTENBHBIX
nedopMaluii  pacTSHYTOM apMaTypbl MEXIY TpeUMHAMM; JONMYCKaeTCs NPUHUMATh KO3 (QPUIIUEHT

Vs=1 ; €CIIM TIpHU 3ToM yciosue (8.118) He ynoBiIeTBOpsETCS, TO 3HAaUEHUE Vs CIIENYET ONPEACIIATH 10
dopmyne (8.138);

01

paBHBIM:
1,0 - npu HENPOIOJIKUTEIBHOM JAEUCTBUHU HAIPy3KU;

- KO3 (PPUIIMEHT, YUIUTHIBAIOIMMHA MPOJIOJDKUTEIBHOCTh JICUCTBUS HATrpy3KH, NMPUHUMACMBIN
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1,4 - npy IpOIOJIKUTEIILHOM 1€ CTBUM HAarpy3KH;

P2 _ KO3(UIIMEHT, YIUTHIBAIOUMI MPOQHIb MPOIOTBHON apMaTypbl, TPUHIUMAEMBbI paBHBIM:
0,5 - st apMaTypbl IEPHOINYECKOTO TTPOGUIIL U KAHATHOM;
0,8 - 1t TIAAKOW apMaTyphbl;

Ps _ KO3(hULIMEHT, yIUTHIBAIOUIMI XapaKkTep Harpy:KeHus, IPUHUMAEMbIi paBHbBIM:
1,0 - anst 37€MEHTOB U3rM0AaEMbIX U BHELIECHTPEHHO CKATHIX;
1,2 - qist pacCTAHYTBIX AJIEMEHTOB.

O o
8.2.16 3HaucHUS HANPSHKCHUS S B PACTAHYTOW apMaType M3ru0acMbIX 3JIEMEHTOB OMPEIACIISIOT
o (opmyie

M(%— %)

os———~F "0y

|
red , (8.129)

roe red Yo . MOMEHT MHEPILHH M BBICOTA CXKATOW 30HBI MPUBEACHHOTO MOMEPEUYHOIO CEUCHUS
AJIEMEHTA, ONpe/esieMble C YIeTOM TUIOIIAIN CEYCHHS TOIBKO CXKATOM 30HBI OETOHA, IITONR/ICH CeYeHUS
pPacTSHYTOM M CKaToW apMaryphl cormacHo 8.2.27, mpuHHMAasi B COOTBETCTBYIONMX (GOpMysax 3HaYCHUsS

Oy = Oy
Ko3(uLIeHTa MPUBEICHHUS apMaTypbl K OETOHY .

=X .
s u3rubaemMbIX 3JIEMEHTOB Ye (pucynox 8.18), rme X - BBICOTAa CXKATOW 30HBI OETOHA,

Osp = Ogp
ompenesnsemMas cornacHo 8.2.28 npu .
Q,
3HaueHne KOO(UINCHTA IPHBEICHNS apMaTyphl K 6ETOHY  °*  OMpEAeNsIoT mo GopMyle
o, =
sl
B rec , (8.130)

rae Eb,red - TIPUBENEHHBIA MOIYJb AehopMalMH CXKATOTO OCTOHA, YUYHUTHIBAIOIMKA HEympyrue
nedopMaruyu CKaToro 0ETOHA M OMpeesIieMblid 1o hopmyrie

Eb,red: i

€
bLred — g.131)

8bl,red

OTHOcUTENBHYIO AeopMannio OeToHA npuauUMaroT papHoi 0,0015.

@)
JIoTyCKaeTCsl HAPSDKEHUE  ©  OMPEIEIIATh 10 GopmyIie

M
5 A

GS—
,(8.132)
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rae 5 paccTosiHuE OT IEHTpa TSHKECTH PACTAHYTOM apMmarypbl 1O TOYKHU IPUIIOKEHUS
PAaBHOJEHCTBYIOIIEH YCUIIMU B CKATOM 30HE HJIEMEHTA.

a
M I'lb M
e L ) 3
711 YAR)
.
7] 8
Ch 0-I) C[, GI)
e, / l—r/ g, /0y !
A/ 2 Mo AS 2
il -
M * N f:"
/\<L \".,<5. ]/ /
A1
/ ) /
A, '/ts o, s I-{-S\ o,
. i

l- YPOBEHE UEHTPA TAKECTH NPUBCACHHOTIQ TTONEPEYHOTO CCUCHHS

Pucynok 8.18 — Cxema nanpsikeHH0-1eopMUPOBAHHOTO COCTOSHMS JIEMEHTA ¢ TPEUUHAMH
npu AeiicTBiu nsrubaiomero MomenTa (a, ), U3rNGAIOMWIEr0 MOMEHTA H IPOJOILHOH cHabI (6)

I[J'ISI 9JICMCHTOB IIPAMOYIOJIBHOI'O MMOMEPCUHOI0 CCUYCHUSA IPpU OTCYTCTBUU (I/IJ]I/I 0e3 yqua) cxKaToi

%

apMaTypbl 3Hau€HUE > OINPEAEISIOT 1Mo Gopmyrte

2=t
3 8133

Jlist 5IEeMEHTOB TMPSMOYTrOJIBHOTO, TaBPOBOTO (C TOJKOW B CXKAaTOM 30HE) M JABYTaBPOBOTO

MOMEPEYHOr0 CCUCHHU A AOITYCKACTCSA 3HAYCHUC ZS MNpUHUMATb PaBHBIM ) rb .

o o o o
Ipu neficTBUY M3rKOArOIEro MOMeHTa M U TIPOMOIBHOM CHIlbl N HalpsKEHHE  ° B PACTAHYTOM
apMaType OIpeAensioT 1no Gopmymne

0.= M(f’b—yc) + N "0
> Ired AYed st

, (8.134)

AYed , yc

rac - Iuomaab MPHUBCACHHOIO ITOICEPCUYHOIO CCUYCHUSA J3JICMCHTA U PACCTOAHUC OT
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HauOoJiee CXKATOro BOJIOKHA OETOHAa A0 LIEHTPa THKECTU IPUBEACHHOIO CEUEHHUs, OINpeelsieMble IO
o0UMM MpaBUJIaM pacueTa I'€OMETPUYECKUX XapaKTePUCTHK CEUYEHUM YIPYrMX 3JIEMEHTOB C YYETOM
IJIOIIAIM CEYEHMsI TOJIBKO CXKaToM 30HBI O€TOHa, IUIOIIAJe CedeHUs PacTSHYTOW M CXKATOW apMaTypsl

a
cornacuo 8.2.28, mpuHIMast Kod(UIINCHT IPUBECHHS apMATYPHI K GETOHY 5L .

(¢
JlormmyckaeTcst HampsbKEHUe S ONpelessiTh o Gopmyrie

N(ezxz)
GS—
AL
, (8.135)
rae & . pacCTOsIHUE OT LEHTPA THKECTH PACTSIHYTOM apMarypbl 10 TOYKHA IPHUIIOKEHUS

M

MPOJ0JIbHOM CHJIbI N ¢ YHETOM 3KCIIEHTPUCUTETA, PABHOTO
Jl7is »IeMEHTOB MPSMOYIOJIBHOTO CEYEHUs MPH OTCYTCTBUU (MM O€3 ydeTa) C:KaToil apMaTyphl

. X .
3HAYCHUE % JOMycKaeTcsi omnpeAensath mo dopmyie (8.133), B xotopoir =™ - BbICOTA CXKATOW 30HBI
0eToHa C y4eTOM BIMSHUS MPOIOIBHON CHJIBI, OmpeenseMast cornacHo 8.2.28, mpuHuMas ko3 ppuuneHt

0]
NpUBEIEHHS apMaTyphl K OETOHY  °

JUig 3JIEMEHTOB HPSIMOYTOJBHOIO, TaBPOBOIO (C MOJIKOM B CKaTOM 30HE) M JIBYTaBpOBOIO

2= Ogg

MOMCPCYHOT0 CCUCHU A NOITYCKACTCS 3HAYCHUC ZS MNpUHUMATL PAaBHBIM ) rb .

B dopmynax (8.134) u (8.135) 3Hak "mimroc" MpUHUMAIOT NP pacTArMBarouiei, a 3Hak "MuHyc"
MPU CKUMAIOILEH MPOJIOIBLHOM CUJIE.
Rs,ser

8.2.17 3HaueHuns 0a30BOT0 PACCTOSHUS MEKT ECIMHAMU IS OPEIEAIOT IO MVIIE
p Yy Tp p pMmy.

_o5. Dt
1=05- 2 -d

O
HaHpH)KGHI/ISI S He JOJDKHBI MPCBBIIATD

(8.136)

U IPUHUMAIOT HEe MeHee 10 & u 10 cm u He Gonee 40 & 1 40 cm.

3nech ™

A
&

- IJIONRAJb CEUYEHHUsI PacCTAHYTOro OETOHa;
- ILIOIAIb CEUYEHUS PACTAHYTON apMaTyphl;

- HOMUHQJIBHBIA AMaMETP apMaTyphl.

o X
3HayeHust Aot ONpPEJIENAIOT 110 BHICOTE PACTSAHYTOH 30HBI OETOHA ' , MCIONB3ysd MHpaBUIIA
pacdera MOMEHTa 0Opa30BaHMs TPEIIMH COTIACHO ykazanusMm 8.2.8 - 8.2.14.,

B mo0om ciydae 3HavyeHUe Pt IPUHUMAIOT PaBHBIM IUJIOIIAJM CEUYCHHs] NpPU €€ BHICOTE B
npenenax He MeHee 2a u He 6oiee 0,5h.
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8.2.18 3nauenus korpduineHta Vs OTIPEEINSIOT 0 GopMyIie

cSS,CI’C

y,=1-0.8-"
% (8.137)
(0

e >°'C - panpsbkeHue B IPOJOJBHOM PACTAHYTOM apMaType B CEYEHMH C TPELMHOW cpasy
mociae oOpa3oBaHUS HOPMAJIBHBIX TPEIMH, OMpeneiaseMoe Mo ykazanusMm 8.2.16, mnpuHHMas B

COOTBETCTBYIOIIMX (POpMYJIax 3HAYCHHS cre
S - TO e, IpU JEHCTBUHU PACCMaTPUBAEMO# HArPy3KH.

Jis n3rnbaeMpIX 3J1EMEHTOB 3HadeHe Kod(duiimenTa Vs JIOTTYCKAETCs OMPEAEsTh Mo Gopmyrie

M
y,;=1-0.8- ,\;’I“
, (8.138)

M
rie  °'C ompenenstor o Gopmysie (8.121).
PacueT 3;1eMeHTOB eJ1e300€ TOHHBIX KOHCTPYKIUH 110 e opManusam

8.2.19 PacuyeT 311eMeHTOB ke1e300€TOHHBIX KOHCTPYKIIUH 10 1ehopMarusM MPOU3BOIAT C YIETOM
AKCILTyaTal[MOHHBIX TPeOOBaHUM, MPEIBSIBISIEMBIX K KOHCTPYKIIHSIM.

Pacuer no neopmanuisim crieayeT Tpou3BOIAUTH Ha JICHCTBHE:

MOCTOSIHHBIX, BPEMEHHBIX JJUTENbHBIX U KPATKOBPEMEHHBIX HArpy3ok (cM. 4.6) nmpu orpaHUYEHUH
nedopMaruii TEXHOIOTHYECKUMHU UM KOHCTPYKTHBHBIMU TPeOO BAaHUSIMU;

MTOCTOSIHHBIX M BPEMCHHBIX UTUTEILHBIX HATPY30K IIPH OTPaHUYCHUH AcGopMaruii 3CTCTHISCKUMU
TpeOOBaHUSIMH.

8.2.20 3HaueHus MpenenbHO JONMYCTUMBIX JehopMaluil 371eMeHTOB HpuHHMaroT coracHo CII
20.13330 1 HOpMaTHBHBIM IOKyMEHTAaM Ha OTJIEIbHBIE BUIbI KOHCTPYKIIUH.

Pacuyer xes1€300¢ TOHHBIX 3JIEMEHTOB 110 POrudam

8.2.21 Pacuer xene300eTOHHBIX JIEMEHTOB 10 TPOTHOaM ITPOU3BOIAT U3 YCIOBHUS:

F= T , (8.139)

rac f- HpOFI/I6 )KeJIE300€TOHHOIO 3JIEMEHTA OT HeﬁCTBHﬂ BHEIIHCH Harpys3Ku,;

ult _ 3HA4YCHHUC MTPCACIIBHO JOITYCTHUMOI'O npom6a ’KeJIE300€TOHHOIO QJICMCHTA,

[TporuOnl kene300eTOHHBIX KOHCTPYKIHMH OMPENENSIOT MO0 OOIMM MpaBUJIaM CTPOHUTEILHOMN
MEXaHUKH B 3aBUCHUMOCTH OT M3THOHBIX, CABUTOBBIX M OCEBBIX Je(OPMAIMOHHBIX XapaKTEPUCTHUK
JKEJIe300€TOHHOTO AJIEMEHTA B CEYCHUSIX T10 €ro JUIMHE (KPUBU3H, YIJIOB CIBHUTA U T.1.).

B Tex cmydasix, korma mporuObl Kene300eTOHHBIX JIEMEHTOB B OCHOBHOM 3aBHCSIT OT U3THOHBIX
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nedopmanuii, 3Ha4eHUS TPOTHOOB OMPEACTSIOT MO JKECTKOCTHBIM XapaKTePUCTHKaM COrfacHO 8.2.22 u
8.2.31.

8.2.22 Jlna u3rubaemMpIX DJIEMEHTOB IMOCTOSHHOTO MO JAJMHE DJIEMEHTa CEUYCHHUS, HE MMEIOIIHX
TPEIMH, MPOTUOBI OMPENENSIOT MO OOIMM MpaBHJIaM CTPOUTEITBHOW MEXaHWKH C HCIOJIb30BAHHEM
KECTKOCTHU TTOTIEPEYHBIX CEUCHUH, ompeaemsieMont o Gopmyre (8.143).

Onpenenenne KPUBU3HbI JKeJ1e300€ TOHHBIX 3JIEMEHTOB

8.2.23 KpuBu3zHy u3ru0aemMblX, BHELIECHTPEHHO CXKAThIX U BHEIEHTPEHHO PACTAHYTHIX 2JIEMEHTOB
JUTSI BBIYUCJICHHS MX TIPOTUOOB OMPEICIISIOT:

a) JUIA DJIEMEHTOB MJIM YY9aCTKOB AJIEMEHTA, I7Ie B PACTSIHYTOU 30HE HE 00pa3yroTCsi HOPMAIbHBIE K
MPOJOIBHOM OCH TPELMHBI, cornacHo 8.2.24, 8.2.26;

0) JUTsl 2JIEMEHTOB HJIM YYaCTKOB DJIEMEHTA, TA€ B PACTSIHYTOW 30HE UMEIOTCS TPEIMHBI, COTTIACHO
8.2.24,8.2.25n 8.2.27.

DneMEeHTHI UM YYacTKU DJIEMEHTOB pacCMAaTPUBAIOT 0€3 TPelWH, €CIH TPEUMHBI He 00pa3yloTcs
[T.e. ycioBue (8.116) He BBIMOJHSETCS| MPU JEHCTBUU MOJHOW HArpy3Kd, BKIIOYAIOIIEH MOCTOSHHYIO,
BPEMEHHYIO JUTMTENBHYIO U KPATKOBPEMEHHYIO HATPY3KH.

KpuBusny xene300€TOHHBIX 2JIEMEHTOB C TPEIMHAMH U 0€3 TPEIMH MOXKHO TakKe OMPEIeNiaTh Ha
OCHOBE J1e(hopMaIMOHHOM MOJIENH cortacHo 8.2.32.

8.2.24 TlonHyro KpUBHU3HY H3TrHOAEMbIX, BHEIICHTPEHHO CXXAThIX WU BHELEHTPEHHO PACTSIHYTHIX
AJIIEMEHTOB OMPENEISIIOT 1O GOPMYIIaMm:

JUTSl y4aCTKOB 0€3 TPEUWH B PACTSIHYTOM 30HE

1 1 1
-— — + —

”
1 2 . (8.140)

IJId Y4aCTKOB C TpCIIMHAMU B paCTﬂHYTOﬁ 30HC

1 1 1 1
- — +| =

r r r r
1 2 3 (8.141)

B dopmyne (8.140):
1 1

r r
1 ) 2 - KPHBHU3HBI COOTBCTCTBECHHO OT HCEIPOAOJDKUTCIBHOIO I[CI\/JICTBI/UI

KPAaTKOBPEMCHHLIX HAI'PY30K U OT IIPOJOJIDKUTCIIBHOT'O HeﬁCTBHﬂ IMOCTOAHHBIX U BPECMCHHBIX JJINTCIbHbBIX

Harpy3ox.
B gopmyne (8.141):
1

r
L KPMBHU3HA OT HENPOJOKUTEIBHOIO JCHCTBUS BCEH HArpy3kd, Ha KOTOPYIO

MPOU3BOMST pacyeT Mo AeGopMaliusim;

1

r
2 KPpHUBHU3HA OT HCIIPOAOJIKUTCIIBHOT'O HCﬁCTBHH IMOCTOAHHBIX U BPCMCHHBIX JJINTCIBbHBIX
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Harpys3ox;
r/, .
- KpUBH3HA OT MPOAOJLKUTCIIBHOTO ACUCTBUA MOCTOSAHHBIX U BPCMCHHBIX IJIUTCIBHBIX
Harpysok.
r 1 r 2 r 3
KpuBusnsl , u ONPENEIISIOT COMIACHO YKa3aHUsIM 8.2.25.

1

8.2.25 KpuBusHy xene300eTOHHBIX 3JIEMEHTOB r OT JCHCTBHUSI COOTBETCTBYIOIMX HArpy30K
(8.2.24) ompenenstot o hopMyie

i_M
r D

, (8.142)

rae M - uzrubaronpmii MOMEHT OT BHEIIHEN Harpy3ku (€ y4eTOM MOMEHTA OT IPOJOJIbHOM cuiibl N)
OTHOCHUTEJIPHO OCH, HOPMAJbHOHN IJIOCKOCTH JIEHCTBUS HM3THOAIONIETO MOMEHTA M IMPOXOMISINCH uepes
LEHTP TSHKECTU MPUBEIECHHOIO MTOMEPEYHOTO CEUCHUS SJIEMEHTA;

D - u3rubHas KECTKOCTh IMPUBEACHHOTO ITOIEPEYHOrO CEUYCHHS JJIEMEHTA, OnpenuessieMas Io

dopmyre

D=y e L (8.143)

By

rae - Momynb aedopMaliMy  CKATOTO OETOHA, OMpPENENIeMBbIi B 3aBUCHMOCTH OT
MPOJOJKUTENBHOCTH ICUCTBUS HATPY3KH U C YUYETOM HAIMYMS UJIM OTCYTCTBUS TPEUIMH;

red . MOMEHT WMHepIMH INPHBEICHHOTO IOMNEPEYHOr0 CEUCHHS OTHOCHTENBHO €ro ILeHTpa
TSDKECTH, OMPEAEIISIEMBI ¢ yIeTOM HAJIMYUs WM OTCYTCTBUS TPEIWH.

Ebl Ired

3HaueHHus MOAyJid I[e(bOpMaHI/II/I 66TOHa 1 MOMCHTAa MHCPUHUH NPUBCACHHOIO CCUCHUA
JUISL DJIEMEHTOB 0O€3 TpEelMH B PACTIHYTOM 30HE W C TPEIMHAMHU OMNPEICNISIOT MO yKazaHusM 8.2.26 u
8.2.277 COOTBETCTBEHHO.

7KecTKOCTB Ke1e300e TOHHOT 0 3JIeMEeHTA HA yYyacTKe 0e3 TpellMH B PACTAHYTOM 30He

8.2.26 JKecTtkocTh kene300eTOHHOTO 3MeMeHTa D Ha ydacTke 0e3 TpelMH OIPEeIeIsioT Mo
dopmyre (8.143).

MomenT nHepumu '©0 TIpUBENEHHOTO MOMEPEYHOTO CEYEHMS >IEMEHTA OTHOCHTENHHO €ro
LIEHTPa TSHKECTH OMpPENeIIoT KaK JUIs CIUIOIHOTO Tejla MO OOLIMM MpaBHUJIaM CONPOTHBIICHUS YIPYTUX
AJIEMEHTOB C y9€TOM BCEW IUIOIIAM CEUYEHHUs OETOHA U TUIOMAJCH CEUeHUs apMaTyphl ¢ KO3 PPUITHEHTOM

NpUBE/ICHHs apMaTyphl K Gerony & .

=1+ . =+ I.
hea=l+krathoa o0
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rac I - mMomeHt 1505150208707 OETOHHOIO0 CEYEHUSI OTHOCHUTEILHO LHCHTpPaA TsOKCCTU HNPUBCACHHOIO
MOMEPEYHOr0 CEYEHUSI DJIEMEHTA;
$, 'S - MOMEHTBI HHEPIIUH TIJIOMRAJACH CEYCHHS COOTBETCTBEHHO PACTSIHYTOM M CKATON apMaTyphbl
OTHOCHUTENBHO IIEHTPA TSHKECTU MPUBEIEHHOTO MOMEPEYHOI0 CEYCHU S AIIEMEHTA;

o

- K0O3(QUIIMEHT TPUBEACHUS apMaTyphl K OETOHY,

_ 5
By

(0
. (8.145)

3nauenue | onpenensior Mo oOUMM MpaBUIaM pacueTa TeOMETPUUECKU X XapaKTePUCTUK CeUCHHU I
YIIPYTHX 3JIEMEHTOB.

I
JlomycKaeTcs ompe/enaTh MOMeHT naepunn ed  Ges yaera apmaTypsl.
3naveHus Moayisa nedopmariuu 6etora B hopmynax (8.143), (8.145) npuHUMAIOT paBHBIMH
IIPU HETIPOIOJKUTENBHOM JEHCTBUN HArpy3Ku

5, =085-5 - (8.146)

IIPH IPOJIOJKUTENBHOM JIEWCTBUH HArpy3KU

- __5
Em—Em—lJr—(pw

, (8.147)

(Pb,cr

rae - MPUHUMAIOT 110 Tabswm1e 6.12.

7KecTKoOCTD KeJ1e300e TOHHOI'0 3JIeMeHTa Ha YyacCcTke ¢ TpEIMHAMHU B paCTﬂHyTOﬁ 30HE.

8.2.27 JKecTKoCTh Xe1€300€TOHHOTO 3JIEMEHTAa Ha yJacTKax C TPEeIMHAMU B PACTAHYTOM 30HE
OTIPE/ICIISIIOT C YYETOM CIIEIYIOIMX MOJIOKEHUH

CeYeHM S 1mociie 1ehOPMUPOBAHUS OCTAFOTCS TIIOCKIMH;

HanpsDKeHHS B OETOHE CHKaTON 30HBI OMPEAETISAIOT KaK JUIsl YIIPYroro Tena;

paboTy pacTsHyTOro OETOHA B CEUSHUU C HOPMAITBHOU TPEIMHOW HE YU THIBAIOT;

paboTy pacTsHyroro OeTOHa Ha Y4acTKe MEXAY CMEXHBIMH HOPMAIbHBIMH TpPEIIMHAMH

YYUTBIBAIOT TOCPEACTBOM KO3 (puIireHTa Vs

KectkocTh kene300eTOHHOTO 1eMeHTa D Ha ydacTkax ¢ TpeIMHAMU ONpPENeNsioT mo (opmyrne
(8.143) m mpuHUMAIOT HE O0JIee KECTKOCTH 0e3 TPEIMH.
By

3HaYeHUA MOOYIA I[CCI)OpMaI_[I/II/I c)xatoro OeToHa NPpUHUMAKOT PaBHBIMU 3HAYCHUSAM

Eb,red

MPUBEICHHOTO MOMAY/S e dopMarum

Rb,ser

, ompenensieMpix 1o Gdopmyne (6.9) mpu pacuyeTHBIX

COIIPOTUBJIEHUSIX OeToHa JUIS  COOTBETCTBYIOIIMX HArpy3ok (HEMpOJIOJKUTEIBHOIO U
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MPOJAOKUTENBHOTO JEHCTBUA).

I
MOMEHT HHEpIMH HPUBEIEHHOTO MONEPedyHOro cedeHHs dneMeHTa '€  oTHOCHTENTBHO ero
LEHTpa TSHKECTH ONpPEeNeNsIoT MO OONIMM MpaBUjIaM CONPOTHUBJIEHUS YIPYIUX AJIEMEHTOB C YYETOM
IJIOIIAM  CeueHUsi OeTOHa TOJNBKO CXATOM 30HBI, IUJIOHMAZECH CEYeHHMs] CKaTod apMmaTypel C

asl

K09 QQHUITMEHTOM TMPUBEICHUSI apMaTypbl K OETOHY U pacTAHYTOH apMarypsl ¢ KodpdunmenTom

Q,
IIPUBEICHUS apMATyphl K GETOHY 52

lea=lht1s 0+ 15-0g (8.148)

1

rme P, 'S, 'S - MOMEHTBI MHEPINM ILIONAJCH CEUEHMSI COOTBETCTBEHHO CXKAaTOM 30HBI OETOHA,
pPaCTSHYTOM M CXXaTOW apMaTypbl OTHOCHTEIBHO I[EHTpPa TSDKECTH MPHUBEACHHOTO 0Oe3 ydera OeToHa
PaCTSHYTOM 30HBI HONIEPEUHOTO CEUECHU .

3HaueHUsT ° W ° ONpPENCISIOT MO OOIMMM TpPaBHJIaM COMPOTHBIICHUS MaTCPHAIIOB, ITPHHUMAS
paccrossHuEe OT Hauboyiee CXKaToro BOJOKHAa OeTOHa [0 LEeHTpa THKECTH NPHUBEISHHOTO (C

Q. Q.
k02 purimeHTaMu MpUBEACHUS sy 782 ) IONEPEYHOr0 ceueHusi Oe3 ydera OeToHa PacTIHYTOW 30HBI

(pucyHok 8.19); nns u3rnbaeMbIX SJIEMEHTOB

Yer = Xm

b

X .
rge M - cpemHssA BBICOTA CXKATOM 30HBI OETOHA, YUHTHIBAIOIAS BIMSHHE PaOOTHI PACTSIHYTOTO
O0eToHa MEXIY TpeUMHaMHU U ompeensemMas corniacHo 8.2.28 (pucyHok 8.19).

3HayeHus b u Yem OTIPEEINSAIOT MO OO IMM MpaBUIIaM pacdyeTa TeOMETPHIECKUX XapaKTepUCTUK
CEYEHUH YIIPYTUX 3JIEMEHTOB.
Qa Q.
3HaueHUs KOA(QPUITMESHTOB MPUBEICHUS apMaTyphl K OCTOHY sy 782 onpenenstor mo 8.2.30.
8.2.28 Jlns u3rubaeMbIX SJIEMEHTOB TMOJOKEHIE HEUTPATbHON OCH (CPEIH SIS BBICOTA CXKATON 30HBI
0eTOoHa) OMPEIEISAIOT U3 YPAaBHEHUS

Sho = O " Sgo 0y * Sy . (8.149)

rge 20 , 0 » 70 _ cratmueckie MOMEHTBI COOTBETCTBEHHO CXKATON 30HBI OETOHA, pacTsAaHyTON
Y CKATOU apMaTypbl OTHOCUTEIBHO HEUTPaTIbHOM OCH.
JUist mpsAMOYTOJIBHBIX CEUYEHMH TOJBKO C PACTAHYTOM apMarypoll BBICOTY C)KaTOM 30HBI

OTIPEICIISIOT 110 opMyIIe

. .
Xm:h) V(Ms'asz) +2u5'(152 —Hs 0O

, (8.150)
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- A
“S bf‘b
rac .

Jns mpsAMOYTONBHBIX CEUEHHH C PacTAHYTOM W CKATOW apMaTypoll BBICOTY CKATOW 30HBI
OTIPENENAIOT 0 GopMyIie

. 2 ' a '
Xm = h) ( MSG‘SZ + “Sasl ) +2 Hsasz + usasl E o ( Hsasz + usasl )
,(8.151)

HS: bl,.b
rue .
JUig TaBpOBBIX (C TMOJKOM B C)KATOM 30HE) M JABYTABPOBBIX CEUYEHMI BBICOTY CIXKAaTOW 30HBI
OTIPENIETISIOT 110 (hopMmyIie

. . \2 , a‘ . hf . .
(“sa32+usasl+uf) +2 usasz-}-usasla-}-“fa _(usasz-l-“sasl-l-“f)

<
3

I
=

, (8.152)

A
“f_bl,.b

rac

A
L. mjomaab CECYCHUS CBECOB CXKATOM ITOJIKH.
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o

a b .

1,
A{ Qg Ey o (Jrel'Eb.rc'rl
.c‘ "
&' &
N o,-eE,
4, f
\ 4 ' M B
7

h

c.‘.]r—— T )L'— 8.wn e
Lo o, s E swed

Y

[
Asasz
l- YPOBEHDL Ll.CHTpa TAKECTHA HpHBe,!IeHHOI‘O Be3 yuera paGT}IHyTOI‘/’I BOHBI.GCTOHa nonepe'moro CeUYCHUA

Pucynoi 8,19 - IlpuseaeHnoe nonepevnoe cevueHue (@) u cxeMa HanpsuKeHHO-
AeOPMUPOBAHHOIO COCTOSTHHS JIEMEHTa ¢ Tpemmuamu (6) Anst pacuera ero no AeopMaHam
Apu JeHcTBHN H3rH0210IMero MoMeHTa

i i

JI1s1 BHELIGHTPEHHO CKaTbIX U BHELEHTPEHHO PACTAHYTBIX 3JIEMEHTOB I10JIOKCHUE HEUTPAIBbHOU
ocH (BBICOTY C)KaTOM 30HBI) ONPEAEISAIOT U3 YpaBHEHUS

lyo ol t0g b

NS oSy tags,
+a +a
b0 * “s2%s0 © “'s1-s0
, (8.153)
rue W pacCTosilHUE OT HEUTPAIBHOM OCH 1O TOYKM IIPHIJIOKEHHS IPOJOJIBHOM CHIBI N,
_ M
R

OTCTOSIIIIEH OT IIEHTpPA TSHKECTHU MOJHOTO ceueHus (0e3 yuera TpelH) Ha pacCTOSSHUU ;

IbO IsO IsO SbO Sso SsO

2 3 5 5

- MOMEHTBI MHEPLUUM M CTATUYECKHME MOMEHTBHI COOTBETCTBEHHO
C)KaTOM 30HBI OETOHA, PACTSIHYTOM U C)KAaTOW apMaTypbhl OTHOCHUTENILHO HEUTPAJIbHON OCH.

Jlomyckaercs sl 3JIEMEHTOB IIPSMOYTOJBHOIO CEYEHUsI BBICOTY CXKATOM 30HBI NPHU JEHCTBUU
n3rubaronmx MOMEHTOB M U po01bHOI cuiibl N onpenensats no gopmyie

_ leg - N
X =Xt 2=
Afed
,(8.154)
XM .
e - BBICOTA CKATOW 30HBI HM3rMOAEMOTO 3JIEMEHTa, ompeneinsiemMas Mo (GopMmysam

(8.149)-(8.152);

red . AEd - MOMCHT MHCPIUU U IIJIOIIAJAb IIPUBCACHHOI'O ITOIICPCYHOI'O CCUCHU S, OIIPCACITIACMBIC

JUTSI TIOJTHOTO ceueHus (0e3 yuera TpeumwH).
3HaYCHUS TEOMETPUUYECKU X XapaKTEPUCTHK CEUCHHSI DJIEMEHTA ONPEICIISIOT 0 O0IMM IpaBUiIaM
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pacuera CEUEHHUs YIPYTUX HJIEMEHTOB.
B dopmyne (8.154) 3mak "miaroc" OpUHUMAIOT MOpU CXKHUMAalOIIEW, a 3Hak "MuUHYc" mnpu

pacTATUBAIOLIECH ITPOJOJIBHON CUIIE.
8.2.29 XKectkoCTh H3rHOAEMBIX >KEIE300€TOHHBIX 3JEMEHTOB JOMYCKAETCS OIpPENeNiTh IO

dopmyre
D= Es,red'%z( h) ~Xn ) ,(8.155)

II€ Z - PpacCTOSHME OT LEHTPa THKECTH PACTAHYTOM apMarypbl [0 TOYKM IPUIIOKEHUS
PAaBHOJEHCTBYIOIIECH YCUIIMU B CKATOU 30HE.

JUis 37IeMEHTOB MPSAMOYIOJBHOTO CEYEHMs NMPU OTCYTCTBMM (MJM Oe3 ydeTa) cKaToil apMmarypsl
3HAYEHUE Z ONPEACTSIOT 1Mo hopmymne

zzho—%xm
. (8.156)

JInst 5IEMEHTOB MPSMOYTrOJIBHOTO, TaBPOBOTO (C TOJKOW B C)KaTOW 30HE) W JBYTaBPOBOTO

MONEPEYHbIX CEYCHU N 3HAUEHUE Z JOMYCKACTCsl TPUHUMATh PaBHBIM N .
8.2.30 3naueHus k0o3(HPUIIEHTOB NMPUBEICHUS apMaTyphbl K OETOHY MPUHUMAIOT PABHBIMU
JUISL CKATOW apMaTypsl

E

o., =
sl
B rec £ (8.157)
JUTSl PACTSIHYTOM apMaTyphbl
o= Es,red
,=
" B (8.158)

rae Eb,red - MIpUBEIEHHBIH MOIYNb Ae(opManum cxaroro 6eToHa, onpeaenasieMslil mo QGopmymne

Rb Ha Rb,ser;

(6.9) mpu HEMPOJOIKUTETHLHOM U MPOJAOTKUTETHLHOM JIEUCTBUU HATPY3KU, 3aMEH SIS

Es,red - IPUBEJIEHHBIH MOAYIb Je(POopMallU PACTSIHYTOM apMaTyphbl, ONpPENENsieMbli C y4eTOM
BIIUSHUSA PaOOTHI PACTIHYTOTO0 OETOHA MEX]y TPEIMHAMHU 10 Gopmysie

Es,red = 5

Vs . (8.159)

3naueHus korpduieHTa Vs ompenesstoT mo hopmyre (8.138).

106/184



Crop mpasmin CIT 63.13330.2012 "CHull 52-01-2003. BeToHHBIE U XKele300CTOHHBIE KOHCTPYKIIHUH.. ..

=1 O, =0,
Jlonyckaercst mpuHUMAaTh Vs W, CIICOBATEIBHO, 2 St [Ipu stoM, ecnu ycnosue (8.139)

HE YHOBIETBOPSIETCS, PAcUeT MPOM3BOJAT C Y4ETOM KOdPQuIlMeHTa Vs , OIpeeNsieMoro mno Qopmysie

(8.138).
8.2.31 IlporuGsl xene300€TOHHBIX 3JIEMEHTOB MOXKHO ONpPENeNsATh IO OOLMM IpaBHJIaM
. r
CTPOUTENIbHON MEXaHHKH C HCIOJIb30BAaHUEM BMECTO KPHBU3HBI HEIMOCPEICTBEHHO H3rHOHBIX

KECTKOCTHBIX XapakTepucTHK D myrem 3ameHbl ynpyruX M3rHOHbBIX XapakrepucTuk EI B pacueTHbIX
3aBHCHUMOCTSIX Ha YKa3aHHBIE XapaKTepUCTUKU D, BeruncisieMbie o GopMmynnam, IpuBEACHHBIM B 8.2.25
8.2.29.

Ilpu coBMecTHOM JEHWCTBMM KPAaTKOBPEMEHHOW M JJIMTEIbHOM Harpy30K IOJHBIH MpPOruod
AJIEMEHTOB 0€3 TPEIMH U C TPEUMHAMH B PACTSH yTOH 30HE ONPEAEISIIOT MYTeM CYMMHPOBAaHHS MPOruOoB
OT COOTBETCTBYIOUMX HArpy30K IO AHAIOITMM C CyYMMHPOBAaHMEM KPHBHM3HBI MO 8.2.24, mpuUHUMAas
JKECTKOCTHBIE XapaKTepuCTUKH D B 3aBUCMMOCTM OT YKAa3aHHOW B OTOM IIYHKTE€ IPUHATOU
MPOJOJKUTENBHOCTH IV CTBUS pACCMATPUBAEMOM HATPY3KH.

Jlomyckaercs NpU ONPEAETICHUHM JKECTKOCTHBIX XapaKTEepUCTUK D 3JI€MEHTOB ¢ TpenMHaMH B

pPacCTSHYTOM 30HE MPUHUMATH KO3 PPUITUEHT Vs B stOoM cinydae mpu COBMECTHOM JE€MCTBUU
KpPaTKOBPEMEHHOM M JUIMTEIbHOM HAarpy30K MOJIHBIM MpOru0 M3rnbGaeMbIX 3JEMEHTOB C TpEIMHAMH
ONPENENAIOT IMYTEM CYMMHUPOBAHHUS MPOTUOOB OT HEMPOJOJIKUTEIBHOIO AECUCTBUS KPAaTKOBPEMEHHOM
Harpy3kl M OT MPOJOJDKATEIBHOTO JEHUCTBUS IJIMTEIBHONM HAarpy3kKl € Y4E€TOM COOTBETCTBYIOLMX
3HAYEHUH JKECTKOCTHBIX XapaKTepucTHK D, T.e. MOAOOHO TOMY, KaKk 3TO HPUHSATO JUIA 3JIEMEHTOB 0e3
TPELIMH.

OmnpegeneHne KPUBU3HBI KeJ1e300¢ TOHHBIX 3JIEMEHTOB HA OCHOBE HeJIMHe HHOM e OpManMOHHOM
MO/eJIH

8.2.32 IlonHyt0 KpUBHU3HY KeJNe300€TOHHBIX AJIEMEHTOB Ha ydacTKax 0e3 TPEeIMH B PacTsHYTOH
30HE ceueHus onpeaesnstor no gopmyne (8.140), a Ha yyacTKax ¢ TpEILMHAMH B PACTAHYTOW 30HE CEUEHUS
- o opmyme (8.141).

3HadeHus KpUBU3H, BXomsInmX B Ghopmynsl (8.140) u (8.141), onmpenenstor U3 peleHus CHCTEMbI
ypaBHeHuit (8.26) - (8.30). IIpu 3TOM U1 371€MEHTOB C HOPMAJIbHBIMU TPEILMHAMM B PACTSHYTOH 30HE
HaIpsDKeHHE B apMaType, Nepecekarollell TpEeLMHbI, ONPEeNsIoT o GopMylie

ES] : XVSJ . SSj

stz )
Vs , (8.160)
IpI(S]
1
\Vsj_l_ c
1+0.8—==—
SSj
.(8.161)
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E ..
3necs  ICC - orHOCHTENBHAS nedopManUs PACTIHYTOM apMaTyphl B CEYEHMH C TPEIMHOMA cpasy

nociie 00pa3oBaHMsl HOPMAJIbHBIX TPEIIMH;

Egi o o
S - ycpemHeHHas OTHOCUTENbHas JedopManus pacTIHYTOH apMmarypbl, MepeceKaro e

TPELMHBI, B pacCMaTPUBAaEMOM CTaIuN pacueTa.

[Tpu onpeneneHnn KpUBU3H OT HEMPOIOJDKATEIBHOTO IEHCTBUS HArPY3Kd B pacdeTe MCIOIb3YIOT
JarpaMMbl KpaTKOBPEMEHHOTO e GOpMUPOBAHUS CKATOTO U PACTSIHYTOro O€TOHA, a MpHU ONpeneiIeHUN
KPUBU3H OT MPOJOHKUTENFHOTO JEHCTBUS HATPY3KU - AUArPaMMBbI JUIMTETBHOTO AeGopMUpOBaHU S OETOHA
C paCYETHBIMU XapaKTEPUCTUKAMU JIJISl PEICTIBHBIX COCTOSIHUNA BTOPOM TPYIIIIHI.

Jlis 9acTHBIX cilydaeB JCHCTBUS BHEIIHEW Harpy3ku (M3rub B JBYX IUIOCKOCTSIX, M3TUO B
MJIOCKOCTH OCH CUMMETPHU IMOIEPEYHOr0 CEUCHHUsSI dJIEMEHTA U T.I.) KPUBU3HBI, BXOIANME B (HOPM YIIbI
(8.140) m (8.141), onipenensroT U3 PEIICHUsI CUCTEM YpaBHEHU, ykazaHHBIX B 8.1.26-8.1.28.

9 IIpeaBapuTe/IbHO HATIPAKEHHbIE KeJ1e300¢ TOHHbIEe KOHCTPYKIUH

9.1 IlpeaBapure/bHble HANIPSKEHUSI apMaTyPbl

O9R,
0.8R

GC
9.1.1 IlpenBapuTenbHble HaNpSHKEHUS apMaTyphbl P mpuHuMaior He Oonee

ropsYeKaTaHOW UM TEPMOMEXaHUYECKM YIPOYHEHHOM apmarypsl M He Oouee
XOJI0JHOAe(POPMUPOBAHHON apMaTypbl U ApMATYPHBIX KaHATOB.

9.1.2 Ilpu pacyere npeaBapUTENbHO HANPSHKEHHBIX KOHCTPYKIUN CIEAYEeT YYUTHIBATH CHUIKEHHE
MpeIBapUTEIbHBIX HANPSDKEHUM BCIEACTBHE IMOTEPh MPEABAPUTENILHOTO HANpPsDKEHUs - 10 TMepeadu
YCHIIMH HATsDKEHUS Ha OETOH (IepBbIe MOTEPHU) U MOCe Nepeaay yCHIIMs HaTsHKeHUs Ha OETOH (BTOpbIe
MOTEPH ).

IIpu HaTsDKEHMU apMaTyphl Ha YIOPHI CIEyeT YIUTHIBATh:

IIEPBbIE NIOTEPU - OT PENAKCALUU IPEIBAPUTENBHBIX HAIIPSHKEHUI B apMaType, TeMIEpaT ypHOIO
nepernaga mpu TePMHYECKOH 00paboTke KOHCTPYKIMH, nedopMaruu aHkepoB M aedopmanuu (HOpMEI
(ynopos);

BTOpBIE IOTEPH - OT YCAJIKH U MOJI3y4eCTH OeTOHA.

[Ipu HaTsHKEHUU apMaTypbl Ha OETOH CIEAYET YUYUTHIBATh:

IepBbI€ OTEPH - OT JeopMaLlMKi AaHKEPOB, TPEHUS apMATypbl O CTEHKHU KaHAJIOB UJIU IIOBEPXHOCTh
KOHCTPYKIIUH;

BTOpble TOTEPU - OT pelaKcallud TpPeABApPUTENbHBIX HANpPsDKEHUW B apmarype, YCaaku U
MOJI3y4ecTH OeTOoHa.

IS

AGS

9.1.3 IloTepu OT penakcalvy HaNpsHKEHUI apMaTyphl p1 OTIPENIENIAIOT IO PopMyIam:
it apmaTypbl KiaccoB A600 - A1000 mpu criocobe HaTSHKEHUS:

Aoy, =0.105,—20 . ©.1)
Aoy, —0.030g, . 0.2)
B,1200—-B,1500

MCXaHHYCCKOM -

QJICKTPOTCPMHUUYCCKOM -

JUIsl apMaTypbl KIIACCOB , K1400, K1500, K1600 nipu cioco6e HaTsSHKEHUS:

0S
Ao, = 0.22EP-—0.1 "Gy
N

MEXaHUYECKOM - ;(9.3)
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Acw1=0D50

AIEKTPOTEPMHUUECKOM - P .9.4)

(¢
3necy P mpuHHMaetcs 0e3 moTeph B Meranackasx.
Ac Ao, =0
[pu oTpUIaTEPHBIX 3HAYCHUSIX HPUHUMAIOT P .
[lpy Hamuuuum Oojiee TOYHBIX JAHHBIX O PEIAaKCAIlMM apMaTyphl JOMYCKACTCs MPUHUMATh HHBIC
3HAYCHUS MTOTEPh OT PeIaKCaIlHH.

spl

(¢ o
9.1.4 Ilotepu P2 or TeMIepaTypHOro Inepemnaja At°C , OMpEAeNIsIeMOro Kak pa3HOCTb
TEMIIepaTyp HATSIHYTOW apMaTyphbl B 30HE HarpeBa M yCTPOMCTBA, BOCIPUHUMAIOILETO YCUJIUS HATSDKEHUS
IIPU HarpeBe OCTOHA, MPUHUMAIOT PABHBIMHU

Ac

2= 1254t

(9.5)

[Ipy OTCYTCTBHM TOYHBIX JAaHHBIX IO TEMIIEPATypHOMY Iepernaay MOMYCKaeTcs MPUHUMATh
At=62°C

[lpu Hanmuumu Ooyiee TOYHBIX JAHHBIX O TEMIEpaTypHOH 00pabOTKe KOHCTPYKIHMH AOMYyCKaeTcs
MPUHUMATh UHBIE 3HAYEHUSI IOTEPh OT TEMIIEPATYPHOTO Nepenaja.

0)
9.1.5 Tlorepu or medopmanuu cTanbHON (GOpMBI (YIIOPOB) sp3

HaTSHKEHHUH apMaTypbl Ha GopMy OMPEeNsioT o gopmyre

npu HCOJHOBPECMCHHOM

n—-1 Al
Acssp3= on _Es
2n | ©.6)

TJIE N - YUCIIO CTEpKHEN (ITPYII CTEepKHEM ), HATSITMBAaeMbIX HEOJTHOBPEMEHHO;

Al CONMMKEHUE yIMOPOB IO JIMHUU JICHCTBUS YCHUIHSI HATSDKEHUS apMaTypbl, OMpPEeisieMoe 13
pacuera nedopmaruu Gopmsi;

| - paccrosiHUE MEXTy HAPYKHBIMU TPaHSMHU YIIOPOB.

[lpu OTCYTCTBMU MAaHHBIX O KOHCTPYKIUU (OPMBI M TEXHOJIOTUU H3TOTOBIICHUS JTOMYCKACTCS

Ac_..=30

MPUHUMATh MIla.

[lpu snexTpoTepMHUUECKOM CIOCOOE HATSHKEHUS apMaTypbl moTepu oT aedopmanuu GopMmbl HE
VIUTBIBAIOTCSL.

sp3

Ac
9.1.6 Tlotepu ot nedopmaluu aHKEPOB HATSDKHBIX YCTPOHCTB sp4

Ha YIIOPBI ONPEJIEIISIOT 10 (opMyIie

MIPU HATSDKEHUU apMaTypbl

Al

Al

rae - 00KaTue aHKEPOB UJIM CMELICHUE CTEP)KHS B 3a)KHMaX aHKEpOB;
| - paccTosiHME MEX /Ty HAPYKHBIMU I'PaHSIMHU yIIOPOB.

IIpu oTCyTCTBUM JaHHBIX JIOMYCKAeTCSd TPUHUMATD Al=2 MM.
IIpu syeKTpoTepMUYECKOM CIOCO0Ee HATSHKEHUS apMaTypbl MOTEpH OT JeopMallUM aHKEpOB HE
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YYUTHIBAIOT.
9.1.7 Ilpu HaTsHKEHUU apMaTypbl Ha OETOH MoTepH OT AedopMallui aHKEPOB HATSHKHBIX YCTPOMCTB
AGsp4 . Al=2
onpezaesitor mo Gopmyne (9.7), B KOTOPOH NPUHUMAIOT MM, a IIOT€pU OT TPEHUS O

CTCHKH KaHAJIOB WJTH TTOBEPXHOCTh KOHCTPYKIIHH OMPEACTSIOT 1Mo Gopmyre

1
Aoy, =[ 1-—— ]o.

OX + 80 P

IJIe € - OCHOBaHUE HATyPATbHBIX JIOTaPH(MOB;
@, o _ KO3(UITUEHTHI, onpeesieMble o Tadimie 9.1;
X - ITMHA y9acTKa OT HATSHKHOTO YCTPOMCTBA IO PACUETHOTO CEUCHUSI, M;

0

- CYMMapHBIi YyroJ OBOpOTa OCH apMaTypbl, pas;

(¢
P - mpuHHMMaeTcs 6e3 MoTepPb.

Tabauuna 9.1
Kanan unu noBepxuoctb KoaddumuenTs! ais onpeaeneHus HoTepb OT TPEHUS
apMaTypbl
2 5 IpU apMaType B BHJIE
IIY4KOB, KAHATOB CTEpIKHEN
MEePUOINIECKOTO
npoust
1 Kanan:
C METAJUTMYECKON MOBEPXHOCTHIO 0,0030 0,35 0,40
¢ OETOHHOI TOBEPXHOCTHIO, 0 0,55 0,65
00pa30BaHHBIN KECTKUM
KaHaJioo0pa3oBareaemM
TO K€, THOKUM 0,0015 0,55 0,65
KaHaJ000pa3oBaTesieM
2 beroHHas MOBEpXHOCTh 0 0,55 0,65
Osps
9.1.8 Tlotepu ot ycamku OeToHa P> npu HaTsKeHMM apMaTypsl Ha YIOPHI ONPEAENSIOT 10
dopmyie
AGsp5 :Sb,sh ' Es (9.8)
€psh
roe ' - medopMaruu ycaaku 0eToHa, 3HAYCHUST KOTOPBIX MOXHO MPUOJIMIKEHHO MTPUHIMATH B

3aBHCHMOCTH OT Kjlacca OETOHA PaBHBIMHU:
0,0002 - gst 6erona x1accoB B35 u Hmxe;
0,00025 - nyst 6eTona xiacca B40;
0,0003 - gy 6etoHa K1accoB B45 u Brie.
Jlns 6eToHa, MOABEPTHYTOTO TEIUIOBOW 00paboTke MpH aTMoc(epHOM AaBICHUHU, MOTEPU OT
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Ac

ycaaku OeToHa BBIUKCISIOT TIO Gopmyse (9.8) ¢ yMHOXEHHEM MOJIYYEHHOTo pe3ylibTaTa Ha
ko3 (ppunrent, pasubii 0,85.

sp5

Ac

[Torepu ot ycagku GeToHa MPU HATSHDKEHHUU apMaTypbl Ha OETOH ONpenesiioT mo (hopmyre
(9.8) ¢ yMHOXEHHEM TOJY4EHHOTO pe3yJabTaTa HE3aBUCUMO OT YCIOBUM TBEpJAcHUs OeToHa Ha
ko3 (durnenT, paBubii 0,75.

JlomyckaeTcsi MOTepH OT ycaJku OeTOHA OmpeneNsaTh 00jiee TOYHBIMU METOJAMU.

spS

Hudpopmanus 06 U3MEHEHMIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 dexabps 2015 2. N 981/np, 6
nynkm 9.1.9 enecenvt usmenenus, ecmynarowue 8 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nyHkma 6 npeovioyujeil peoaxyuu

Ac

9.1.9 Totepu OT mon3ydecTd GeToHa PO

OTIPEIEeIISAIOT IO opMyIie

08 o (pb,CI’ : (prJ

2
Y5 Ared
1+0"“Spj' 1+ T '(1+0'8'(pb,cr)

AGSpG =

. 9.9)

(pb,cr

rae - KOO(pUIIUEHT Moa3ydecTr OeTOHa, ompenesieMbIil corsiacHo 6.1.16;

G .- o L]
bPJ - mampskeHWs B OeTOHe Ha YPOBHE IIEHTPA TSDKECTH PACCMATPHBAEMOH j-il TpYIIIEI
CTEp KHEHN HaIpsraeMoi apMaTyphl;

¥% . paccTosiHue MEXAYy LEHTpaMHM TSDKECTH CEYEHHUsS PacCMaTpUBAEMOM IPYNIbI CTEpXKHEN
HarpsAracMoi apMaTypbl ¥ IPUBEIECHHOTO ITONIEPEYHOI0 CEUEHUSI ITIEMEHTA;

AYed , red _ myomans MPUBEJICHHOTO CEYCHHS DJICMECHTA M €€ MOMEHT WHEPIMH OTHOCHUTEIBHO
[[EHTPa TSHKECTU TPUBEICHHOTO CEUCHUS;

Hspj K03 QUITMEHT apMUpPOBaHUs, PABHBIN '%pj/ , Tae A u '%pj - TUIOMAM MOTEPEYHOrO
CEYEHMS JIEMEHTA U PACCMATPUBAEMOM IPYIIIIBI CTEP/KHEN HAIIPAraeMOM apMaTypbl COOTBETCTBEHHO.

Jlnst 6eToHa, MOABEPTHYTOTO TEIJIOBOM 00paboTke, moTepu BBUUCIAIOT 1o dopmyne (9.9) ¢
YMHOKEHHUEM IOJIYIEHHOTO pe3yibTaTa Ha kod(duiuent, pasusiii 0,85.

JlormyckaeTcst MOTepH OT MOJI3Y4eCTH OETOHA ONPENeNATh 00Iee TOUHBIMU METOIaMHU.

G .

Hanpsokenns PPl ompenensioT 1o TpaBMiaM pacyeTa YIPYMX MaTepHaIoB, NPUHUMAs
IPUBEACHHOE CEYEHHE BJIEMEHTA, BKIIOYAIOllee IUIOLR@Ab ceueHus OeToHa W IUIOI@Ab CEYEHMs Bcei
NPOJOJIBHOM apMaTypbl (HampsiraeMoW W HeHampsraemoil) ¢ ko3 (ppuuueHToM NpuBeneHUs: apMaTypbl K

==

OeToHy , cormacHo 9.1.11.

0ni <0 Ao_.=0 Aoc_.=0
Ipu 0PI IPUHUMAETCS sp6 u spS .
9.1.10 Ilonuble 3Ha4YEHHUS NEPBBIX MOTEPH NIPEABAPUTEIBHOIO HANPsDKEHU apMarypsl (o 9.1.3 -

9.1.6) onpenensiroT 1o hopMyIie
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Acsp(l )= ZAGSpi
i

,(9.10)

]I 1 - HOMEp OTePb MPEBAPUTEITBHOTO HATIPSDKEHHUSI.
VYcunue npeaBapuTeNbHOrO 00KaTus 0€TOHA C YUE€TOM MEPBBIX MOTEPh PABHO:

Pl)” Z(Aspi"’sp(l)j)

) ,(9.11)

. 9 :
rue ASPJ u w(L)i IJIOLA/Ib CEYEHUs j-M IpyNmbl CTEpKHEH HampsraeMoi apMaTypbl B
CCUYECHMU DJIEMEHTA U NIPEIBAPUTEIIEHOE HAIPSKEHUE B TPYIIIE C YUETOM IIEPBBIX IOTEPh

Osp(1)i = Ospi A0 (1);

3nech O%0i - mawansmoe MpeIBAPUTEIbHOE HAMPSHKEHUE pAacCMaTPUBACMOM TPYIIIBI CTEPIKHEH
apMartypbl.

[TonHbIe 3HAUEHUS MIEPBBIX U BTOPBIX MOTEPh MPEABAPUTEIBLHOIO HANPSHKEHUS apMatypsl (1o 9.1.3
- 9.1.8) onpenensiroT 1Mo Gopmyrie

ASq(2) Z A
' .(9.12)
Ycunue B HanpsAraeMoy apmMaType C y4eTOM ITOJIHBIX [IOTEPh PABHO

Pl2)” Z(Asm"’sp(z )j)

) ,(9.13)
rae
= —A .
Osp(2)j ™ %spi T FOsp(2)j
. ASy(2);
[Ipu OpoeKTMPOBAHMM KOHCTPYKIMH TMOJHBIE CyMMapHbIE MOTEpU Ul apMaTyphl,

pacToNIO)KEHHONH B PpACTIHYTOW WpH OKCIUTyaTalldd 30HE CEeYeHUsl dleMeHTa (OCHOBHOM paboueit
apmarypsl), cieayer npuauMath He MmeHee 100 MITa.

[lpu ompeneneHuu ycuiausi MpeABapUTEIBHOrO 00kaTusi OetoHa P ¢ yd4eToM MONHBIX MOTEPbH
HaNpsDKEHUM ClIeIyeT YYMTHIBATh CXKMMAIOIIME HAMPSDKEHHS B HEHANpsAraeMol apMmaType, YHCIEHHO
paBHbIE CyMME MOTEPh OT YCAJKHU U MOJI3y4ecTH OeTOHA Ha YPOBHE 3TOM apMaTypbl.

[lpu omnpeneneHuu ycuiIuii o00XaTUs C YIETOM HEHANpAraeMoll apmarypbl Ha YpPOBHE
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AG Obs
spj6 o,
HEHAIMpPAracMou apMarypsl, IOTEPU OT MOJI3Yy4ECTH HA 3TOM YPOBHE IIPUHUMAIOT PABHBIMHU P

Ao
e SPI6 _ morepu OT mON3ydeCTH JUIS CTEpKHEH HANpSTacMOH  apMarypbl, OnwmsKaifmedl K

. o (¢ (0)
paccMaTpHBaeMoOl HeHampsraeMoll apmarype; PS wm PP - HanpsbkeHHs B OETOHE Ha YpOBHE
paccMaTpuBaeMOil HEeHAINPAraeMOM U HalpsIraeMol apMaTypbl COOTBETCTBEHHO.

Gy
9.1.11 IlpenBaputenbHbic HanpsbKeHUS B OcToHe PP mpu mepemade YCHIIUS MPEABAPUTEILHOIO

obkartus (1) , OIIPEEIIIEMOIO C Y4ETOM IIEPBBIX ITIOTEPh, HE TOJIKHBI IIPEBBIIATD:
€CJIM HaIpsHKEHWS YMEHBIIAKOTCA WM HE W3MEHSIOTCS IPHU JCHCTBUM BHEIHUX HAarpy3oK -

0.9R,,

€CITH HaINpsDKEHUS YBEITMYNBAIOTCS TIPU ISHCTBUY BHEIHUX HATPY30K - Rbp .

(0
Hanpsokenns B 6eTore — PP ompenensior o gopmyiie

P A’ed Ired Ired (9.14)

Gp

rae P(l ) . yCHJINE TIPEBAPUTEIBHOTO 00KATHUsI C YIETOM MEPBBIX OTEPD;

M - wuzrubaronmii MOMEHT OT BHEIIHEH Harpy3kd, JEeHCTBYIOUWMU B CTagud OOXKaTHs
(COOCTBEHHBIH BEC JIEMEHTA);

y - PacCTOSIHHE OT LIEHTPA TSHKECTH CEUEHUs A0 pacCMaTpUBAaEMOIO BOJIOKHA;

“p - IKCIEHTPUCHUTET YCHIIUS P(l)
CEUCHUSI DIIEMEHTA;

9.1.12 JlniuHy 30HBI Tepeiayd MPEeaBApUTENBHOTO HANpPsHKEHUsS Ha OETOH JUisi apMaTypsl 0e3
JOTIOJTHUTEIBHBIX aHKEPYIOLIMX YCTPOICTB OMPENENsIoT Mo Gopmyrie

OTHOCHUTECJIIBHO OCHTPA TSXKCCTH IMMPUBCACHHOIO IMMOIIECPEIYHOTO

| = Gsp'As
P Roond " U 9.15)

Ho He MeHee 10 & u 200 MM, a 17151 apMaTypHBIX KaHATOB Takke He MeHee 300 M.
B dopmymne (9.15):

@) .
P - mpexBapuTENBHOE HANIPSDKEHUE B HAITPSATAEMOM apMaTrype ¢ y4eTOM MEPBBIX MOTEPH;

Roond - CONpPOTHBJICHUE CHCIUICHHUS HalpsAracMod apMaTypbl C OETOHOM, OTBEuarolnee
nepeaTouyHoM MpoyHOCTH OeTOHA U onpeaersieMoe cornacuo 10.3.24;

A , % . IJIOLRAb U IEPUMETP CTEPKHS apMaTyphI.
[lepenauy npeaBapuTEIbHOIO HAPSDKEHUSI C apMaTypbl Ha OETOH PEKOMEH]IyeTCsl OCYIIECTBIISATh
ILJIABHO.
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9.2 PacueT 3J1eMeHTOB Ipe/IBAPUTEJILHO HATIPAKEe HHBIX 7KeJ1e300€ TOHHbIX KOHCTPYKIMIi 110
1pe/ie IbHbIM COCTOSIHUSIM 1€ PBOii rPyNIbI

Pacuet NnpeaABapuTeJIbHO HANIPAKEC HHbIX JKeJ1e300€ TOHHBIX 3JIEMEHTOB I10 MPOYHOCTH

O0nme moJoKe HUs

9.2.1 Pacuer npeaBapuTeIbHO HAIMPSHKEHHBIX 3JIEMEHTOB MPOU3BOIAT JJISl CTaIMU SKCILTyaTalluu
Ha JieficTBUE M3rMOAlONMX MOMEHTOB U IIONEPEUYHbIX CHJI OT BHEUHHUX HAarpy30K M Uil CTaJuu
IIpEIBApUTEIBHOTO 00XKaTUs Ha IEHCTBUE YCUIIUMN OT IPEIBAPUTEIBLHOIO HATSDKEHUS apMaTyphl U YCUIIUI
OT BHEIIHUX HArpy30K, JEHCTBYIOIMX B CTaIUU 00KaTHUA.

9.2.2 Pacuer 1no MPOYHOCTH TNPEIBAPUTEIBHO HANPHKEHHBIX JJIEMEHTOB IIpU JEHCTBHU
M3ru0aroIMX MOMEHTOB CIIEAyeT POU3BOIAMTD Il CEUEHUN, HOPMAIBHBIX K UX TPOAOJIBHOM OCH.

PacueTr mo mpouyHOCTH HOPMAJIBHBIX CEYEHUH B OOIIEM Cilydae MPOU3BOIAT HAa OCHOBE HEJIMHCIHON
nedopMaIimoHHOM MoJienu cormacHo 9.2.13 - 9.2.15.

JlomycKaeTcs pacdeT Kene300€TOHHBIX DJIEMEHTOB MPSMOYTOJIBHOTO, TABPOBOTO U JIBYTAaBPOBOTO
CEYCHUN C apMaTypou, paCloOJIOKEHHON y MEPIEHIUKYIIPHBIX TIJIOCKOCTH M3TH0a TpaHel dJIeMeHTa, Ipu
JEMCTBUM YCUIMHI B IUNIOCKOCTH CUMMETPUM HOPMAJIBHBIX CEYEHUM NMPOU3BOUTH HA OCHOBE IPENEIBbHBIX
yensni contacHo 9.2.7 - 9.2.12.

9.2.3 Jna xene300eTOHHBIX D3JIEMEHTOB, Y KOTOPBIX MPEIEIbHOE YCHIIME [0 MPOYHOCTH
OKa3bIBACTCS MEHbINE MPEAETIbHOI0 YCHIIUS MO 00pa30BaHUIO TPELMH, IUJIOLURAb CEYEHUS IPOIOJIBbHOM
pacTsHYTOI apMaTypbl JIOJKHA OBITH yBEJIMYEHA MO CPaBHEHUIO ¢ TpeOyeMoil U3 pacueTa Mo MPOYHOCTHU
HEe MeHee 4yeM Ha 15% wuiM J[oJKHA YAOBJIETBOPSATH pacyeTy MO IMPOYHOCTH Ha JIEMCTBHE MOMEHTA
00pa3oBaHUs TPEIIMH.

9.2.4 Pacuer mnpenHaNpsHKEHHBIX OJJIEMEHTOB B CTaJAUM OO0XKaTUs MPOU3BOAAT KaK MpuU
BHELIEHTPEHHOM CXXAaTUU YCUJIMEM IpEeABAPUTENBHOIO O0XAaTUs B TNPEAEIbHOM COCTOSHMHM COIJIACHO
9.2.10-9.2.12.

9.2.5 Pacuer mnpeaBApUTENBHO HAIPSHKEHHBIX 3JIEMEHTOB IO MPOYHOCTH TMPH JICUCTBHU
MOMEPEYHBIX CUJI (PacyeT MO HAKIOHHBIM CEYEHHSIM) M MECTHOM JICHCTBUU HArpy3ku (pacueTsl Ha CMSTHE
U IIPOJIaBJIMBaHME) CIEAYET IIPOU3BOANUTD COMNIACHO YKa3aHUsM 8. 1.

9.2.6 Ilpu pacuere mpeaBapUTEIBLHO HAMPSHKEHHBIX 3JIEMEHTOB MO MPOYHOCTH CJIEAYET YUUTHIBATH
BO3MOXXHBIE OTKIOHEHHUsI IPENBApUTEIBHOIO HANpsDKEHMs, olpenensemMoro comiacHo 9.1.9, myrem

. Oeni P. )
YMHOKCHHUsI 3Ha4eHuit  P) (wm ycmnus oOxatust ) ) qims paccMaTpuBaeMoro j-ro CTEpIKHs WU

Tsp

TPYIINBI CTEpP’KHEH HampAraeMoi apMatypsl Ha Kod(uireHt

3HaueHus KodppuIreHTa Vsp NPUHUMAIOT PABHBIMHU:
0,9 - mpu 6;aroNpUsTHOM BIUSHUU IPEIBAPUTEIBHOTO HAIPSKEH U S
1,1 - npu HeOIATONIPUATHOM BIMSHUM IPEJBAPUTEIBHOTO HAIPSHKEHUS.

Pacuet NpeABaApPUTEJIBbHO HANPAKECHHBIX 3JIEMEHTOB Ha )IeﬁCTBﬂe mrnﬁamumx MOMECHTOB B CTaIlMA
IKCIVIyaTalluM 10 NpeaeJIbHbIM YCUIUAM

9.2.7 Pacuer mo mpOYHOCTH HOPMAJBHBIX CEUEHHH ClIeyeT MPOU3BOAUTH COIIACHO YyKa3aHUIM
pazznena 8.1 ¢ ydeToM JOMOJHUTENBHBIX yKazaHuil 9.2.8 - 9.2.9. IIpu a3tom B opmynax 8.1 ob6o3HayeHUs
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IJIOLAACH CeUeHUS A U A ClIeJlyeT OTHOCUTH KaK K HampsiraeMom, Tak ¥ K HeHanpsAraeMoi apMaType.
Jlonyckaercs NpUHUMATh M1 PAcTIHYTOM apMmarypbl C YCIOBHBIM NIPEAEIOM TEKY4YeCTH

HaIpPsDKEHUS BBIILE RS , HO He Oouree 1,1 RS B 3aBUCHUMOCTH OT COOTHOIIICHU S ‘: u gR (9.2.8).

8s,el

9.2.8 3HaueHust OTHOCUTENBHON ehopMalluy apMaTyphl pacTIHYTOM 30HbBI IIPY BBIYHCIICHUH

3HAYEHMS TPAHUYHOM BBICOTHI CKATOW 30HBI OETOHA SR CIIeyeT ONpeneisTh o GopMyiam:
JUIS QpMaTyphl C YCIOBHBIM IPENIEIOM TeKy4eCTH

R.+400-c,,
8s,el = ES
;(9.16)
Ogp Yep=0.9
rie - IpeABapUTETHHOE HAMIPSHKEHUE B apMaType C YUeTOM BCEX MOTEPh U ;

400 - B MITa.
JUTS HEHaIpsraeMoi apMaTypsl ¢ PU3NYECKUM MPEEIOM TeKydeCcTH

Ry

Eenj— —

s,.el Es

9.2.9 Jlng HanpsaraeMoil apMaTyphbl, pacCliOJIOKEHHOW B CXKATOW 30HE, pacuye€THOE COMPOTHUBIICHUE

(@)
CXXaTHuro RSC CJICAYCT 3aMCHUTD HAIIPS)KCHUEM sc , PaBHBIM:

c 5 =
500 - “SP - mpu yuete koddpuIienTa yCIoBUi paboThl OeTOHA Tb1

(. 6.1.12);
=1,0
400 - % -y b1 .

31ech Osp B MI1a.

V=11

o)
3HaueHHusT P OMPEenesstoT ¢ KOIPPUIIHEHTOM

Re

(¢
Bo Bcex ciydasix HampspKeHHE °C MPHUHHUMAIOT He Oosiee
PacueT npeaBapuTeIbHO HANPSI2KE HHBIX 3JIEMEHTOB B CTA/{UM NPeIBAPUTEIHLHOT0 00:KaTHSI

9.2.10 Ilpu pacuere sneMeHTa B CTaJuW IPEIBAPUTEIBHOIO O0KaTUs YCUIIME B HampsiraeMoi
apMaTrype BBOAMTCS B pacdeT KakK BHEIIHSS MPOJIOTIbHAs CHIIa, paBHAs

Np:(csp_33O)Asp+Gsp Ap L(9.17)

rae Agp u ASp - ILIOIIA/IA CEYEHUsI HAIIPAracMOU apMaTypsl, paclOJIOKEHHOW COOTBETCTBEHHO B
Hanbosee 00XKaTol M B pacTIHYTOM (MEHee 00KaToi ) 30HaX CeUCHUST,
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(¢ (¢
SO m TSP - mpemBapuTENIbHBIC HANPSDKCHHS C YYETOM IIEPBBIX IOTEPh M KO3 PQHUIIHCHTA

Ysp~
Hudopmanus 00 n3MEHEHHIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 oexabpsa 2015 2. N 981/np, ¢
nynkm 9.2.11 enecenvt uzmenenus, ecmynaiowue 6 cuny ¢ 25 mapma 2016 2.

B apMarype ¢ IUIOIAJIbI0 CEUEHUs ASP u ASP .

Cm. mexcm nynkma 6 npeovioyujeti peoaKyuu
9.2.11 Pacuer 1o MpoYHOCTH 3JEMEHTOB IPSIMOYIOJIBHOIO CEYEHUS B CTAJUU IPENBAPUTEIBHOIO

o0XKaTHs IMPpOU3BOIAT U3 YCIIOBUA
Np~ep§Rb-b~x(rb—0.5x)+RSC~A5(kb—a) L0.18)

rae % . paccTosTHUE OT TOYKH TPHIOKCHUS MTPOJOJBHOW CHJIBI P ¢ y4eTOM BIIHSHUS
M3rubarIero MoMeHTa M OT BHeIHeH Harpy3ku, JEMCTBYIOIIEH B CTaIUU M3rOTOBIIEHHS (COOCTBEHHAas
Macca 3JIEeMEHTa), 0 LIEHTpa TSHKECTH CEYCHUsI HEHaNpsAraeMoil apMmaTyphl pacTSHYTOM WM HauMeEHee
CKaToM (IIPU TOJIHOCTBIO CKATOM CEYCHHUH BJIEMEHTA) OT ATUX yeusnil (prucyHok 9.1), ompenensiemoe mo

dopmyie

_ M
€, =&, +t0.5h—az N
P, 9.19)

%p - paCCTOAHUC OT TOYKH IPUITOKCHHU A CUJIbI p J0 ICHTpPA TSHKECTU CCUCHUA 3JICMCHTA,

Ry - pacueTHOE CONMPOTHBIICHHE OETOHA C)KATHIO, MPHHUMAEMOE 10 JIMTHEHHOW HMHTEPHOJISIMA
(tabnuna 6.8) kak Ans Kiacca 0eToHa MO MPOYHOCTH Ha CXKATHE, YHCIEHHO PAaBHOTO IMepeaaTOuHON

MPOYHOCTH OETOHA Rbp ;

Re pacueTHOE CONMPOTHBIICHUE HEHANPAraeMoil apMaTypbl CXKaTUIO, IPUHUMAEMOE B CTaJUH
npeaBaputenbHoro odxarus He 6osaee 330 Mlla;

AS - Ijaom@ab CCUYCHUA HeHaHpﬂraeMoﬁ apMarypkhl, pacnonoxceHHoﬁ B HauOoJIee CXKATOM 30HE
CCUCHMUA DJICMCHTA.
SR

BI)ICOTy C)KaToM 30HBI OCTOHA OMpCAC/IAAI0OT B 3aBUCUMOCTU OT BCIIMYMHBL ) OHpGI[CJI?ICMOI\/’I Io

sel ™ Es Rs

dopmyne (8.1) ¢ MOACTAaHOBKOW B Hee 3HAYCHUS , Tne
. . A & ,=0.003

pacTSIHYTOM HeHampsraeMoil apMaTypbl ,a = :

X

é: h) Sé;R

- pacdeTHOE COMPOTHBIICHUE

(pucynok 9.1) mo dopmyre

a) npu
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. N,+RA-R. A
_ —

,(9.20)
X
&= E >&r
0) mpu o dopmyie
1+, .
Np+RS'A§ 1_§R _RSC'A%
X =
2
o A
l'b( 1 +§R)
.(9.21)
A
j - -~
h ~§ - ‘ _—-——-—m;e\:‘:{s:-— /
V—p——-‘—> _:-—— Ry ///g?/ R
) ___ ez
: RA,
3 - \I/

V

A,

b

Pucynok 9.1 — Cxema ycnnuii 1 5010pa HANPAIKEHUHA B CCYEHNN, HOPMATBLHOM K NPOROJIbHOI
ocH n3rubaemMoro npeaBapUTEILHO HANPSXKEHHOr0 3IEMENTA PN ero pacyere MO MPOYHOCTH B
cragun obxkarus

9.2.12 Pacyer mo MNpPOYHOCTM 3HJIEMEHTOB TaBPOBOTO M JIBYTaBPOBOIO CEYEHHWM B CTaJuU
MpEeIBapUTEIBHOTO 00KATHSI MPOU3BOIST B 3aBUCUMOCTH OT MOJO0XKEHU S TPAHUIIBI CXKATOM 30HBI:
a) €CJIM TpaHuIla CKATOM 30HBI MPOXOJUT B MOJKE (PHUCYHOK 8.2, a), T.€. COOII0IaeTCsl YCIOBUE

Np <R, bh ~RA+R.A ,(9.22)

pacyeT MpOU3BOIAT KaK I MPSIMOYTOJIBHOTO CEYEHHUS M PUHOMN ' cormacro 9.2.11;
0) eclim TrpaHMIla CKATOM 30HBI MPOXOAUT B pebpe (pucyHok 8.2, 0), T.e. ycnoBue (9.22) He
co0JIr01aeTCs, pacyeT MPOU3BOMAST U3 YCIOBUS
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Np-ep:Rb-b'X(h)—O.SX)+Rb(b;c—b)’h;c(rb_o-Sh;‘)"'RscA;(rb_al) ,(9.23)

_ M
ep—q)p+ZSiN—p

rae ; e°p -cMm. 9.2.11;

5. paccTosiHUE OT LEHTpPa TSDKECTH CEYEHHs DJIEMEHTa JI0 PACTAHYTOM (HauMeHee C)KaToil)
HEHaIpSracMoi apMaTyphl.
BricoTy cxxartoit 30HBI OnpeAeIstoT mo Gopmymnam:
X
&= iy <&

a) Ipu ( S -cm. 9.2.11)

N, +RA-RA-R(b;—b)n,
X = R b

£ (9.24)

1+&
1-&

~RA-Ry(b;—b)n;

|:\)bb.|.2RS—'Ag

l’b(l_éR)

Np+RA-

X =

.(9.25)
PacyeT nmo npoYHOCTH HOPMAJIBHBIX CeYeHHI HA OCHOBE HeJIMHe HHO 1e () opMa IMOHHOI Mo/1eJIn

9.2.13 Ilpu pacuere mo NPOYHOCTH Ha OCHOBE HEJIMHEHHOW IedopMallMOHHONW MOJENU YCUIIUS U
nedopMaliu B CEUYEHUHU, HOPMAIBHOM K NPOJOJIBHON OCH 3JIEMEHTA, ONPENENSIOT C HCIOJIb30BaHHEM
OCHOBHBIX ITOJIOKEHUH, yka3aHHbIX B 8.1.20 - 8.1.22.

Nudopmarys 06 n3MEHEHWSIX:

Uszmenenuem N 2, ymeepowcoennvim npuxazom Muncmposi Poccuu om 30 oexabpsa 2015 2. N 981/np, &
nynkm 9.2.14 énecenvt usmenenus, scmynarowjue 6 cuny ¢ 25 mapma 2016 e.

Cm. mexcm nynkma 6 npeovioyujeli peoaxyuu
9.2.14 Ilpu pacuere HOPMAJBHBIX CEYEHHMH MO MpouHOCTU (pucyHOK 9.2) B oOmmEeM ciy4ae
U CIIOJIb3YIOT:
YpaBHEHHS paBHOBECHS BHEIIIHUX CUJI U BHYTPEHHUX YCHIIMH B HOPMAJIbHOM CEYEHHMH 3JIEMEHTa

] :(9.26)

szZcbi'pbi'szi-"zcsj'Asj'zsxj-Fngi'Asi'sti
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My:Zﬁbi'pbi'zbyﬁzcsj'p‘sj'zsyj*'chi'Asi‘Zsyi

) : :(9.27)

N =Zﬁbi'pbi+zﬁsj"°&j+zﬁsi'psi

) : :(9.28)

yYpaBHEHUsI, OMpENesIoNnme pacnpeneiacHue aedopManuii oT ACHCTBHUS BHEIIHEH Harpy3kud IO
CEUYEHMIO 3JIEMEHTA

1 1
=8t T it T "4y,
X y :(9.29)

1 1
=80t T Lgt T Ly
X y ;(9.30)

1 1
Ei=€+ T Lyt P * Ly
X y ;(9.31)

3aBUCHUMOCTH, CBSI3BIBAIOIINE HAMPSHKCHUS U OTHOCUTENBHBIE ieopMaIiui OeTOHA U apMaTyphI:
OeroHa

Opi = Eb ) Vbi " Epj : (9_32)
HEHANpsracMoi apMaTyphbl
055§ Vg 85, 933

HanpﬂraeMoﬁ apMaTyphbl
cSSi = ESI ' VSI( 8Si + Sspi) ) (934)
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Pucynox 9.2 — Pacyernasn cxeMa HOPMaJIbHOTO ceYeHHS NPeABAPUTEITLHO HaNPSKEHHOro
Kee300eTOHHOr0 YJIeMeHTa
B ypaBuenusix (9.26) - (9.34):

AS' , ZSX' , Zsy' , ' - miom@ab, KOOPAMHATHI IIEHTPA THKECTH i-TO CTEPXKHS HampsracMoi
apMaTypbl M HallPSLKEHUE B HEM;

Eqi . . . .
I - oTHOCcHTeNnbHas nedopMalusi i-ro CTEPKHS HAMpsAraeMoW apMaTypbl OT JCHCTBUS BHEIIHEH
Harpy3Ky;

8 .
Pl - orHOCHTenbHAS AeopMalis PEIBAPUTEIBHOTO HAIPSHKECHHS apMATyPhI, OMpeAeIisieMas ¢
Y4ETOM ITOTEPH MPEIBAPUTEIBHOIO HANIPSHKEHU S, OTBEYAIOIMX PACCMAaTPUBAEMOMN paCYeTHOM CTAINH;

= - MOJYJIb YIIPYIOCTH 1-TO CTEP>KHSI HalpsiraeMoi apMarypbl;

Vg . o
I - k03(pPUIIHEHT YIIPYTOCTH i-TO CTEPKHS HEHAMPATAEMON apMaTyphl, OCTaJIbHBIE MTAPAMETPHI -
cm. 8.1.23.

Vipi Vi
3Hauenns koddgumuentoB PO m 9 ompemensor mo ykasamusm  8.1.23, a 3HaueHHs

V...
KOA(pHUITEHTOB ' - 10 GopMmyIie

)

si
Vo =

) Esi (Ssi+gspi)

. (9.35)
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9.2.15 Pacuer HOpMaJBHBIX CEUYEHUH >KEI€300€TOHHBIX 3JIEMEHTOB MO MPOYHOCTH MPOU3BOIAT M3
YCIIOBUM, MPUBEICHHBIX B 8.1.24.

9.3 PacueT npeaBapuTeIbHO HANIPS’KEHHBIX 3J1€MEHTOB KeJIe300eTOHHBIX KOHCTPYKIMI 110
npeeJbHbIM COCTOSIHUSIM BTOPOil I'PyNIIbI

O0nme moJI0Ke HUSA

9.3.1 Pacuetsl 110 npeieIbHBIM COCTOSIHUSIM BTOPOM TPYIIBI BKITIOYAKOT:

pacuet mo 00pa30BaHUIO TPEIIH;

pacyer o pacKphITHIO TPEIWH;

pacyer 1o aehopMaIiusmM.

9.3.2 Pacyer mo 00pa30BaHUIO TPEUMH MPOU3BOAAT KOTJa HEOOXOAMMO OOECHEeYUTh OTCYTCTBHUE
TPEIMH, a TAKKE KaK BCIIOMOTATEIILHBIN IIPH PacyeTe MO PACKPHITHIO TPEIMH U 110 TehopMaITHsIM.

TpeOoBaHusi MO OTCYTCTBHIO TPEIMH NPEIBSIBISIIOT K MPEIBAPUTENBHO HAMPSHKEHHBIM
KOHCTPYKIHSIM, Yy KOTOPBIX TMPU TOJTHOCTBIO PACTSHYTOM CEYEHHHM JIOJDKHA OBITh obOecreueHa
HEIPOHUIIAEMOCTh (HAXOAIMXCS O] JTaBJICHUEM KUKOCTH WJIM Ta30B, WCIBITHIBAIOIMX BO3JICHCTBHE
paavdanvu U T.M.), K YHUKAJIbHBIM KOHCTPYKIHMSM, a Takke K KOHCTPYKIUAM IPH BO3JICHCTBUU CHUIIBHO
arpecCUBHOU CPEIbI.

9.3.3 Ilpm pacuyere mo 0Opa30BaHUIO TPEIMH B IEIAX WX HEAOMYIICHUS KO3 (UITUEHT

>1.0
HAJIS)KHOCTH IO Harpy3ke NPUHAMAIOT Yio 5 (kax mpu pacdere mo mpouHoctH). Ilpu pacuere mo

PACKPBITUIO TPCIIMH U I10 He(bOpMaHHHM (BI(JIIO‘la}I BCIOMOTATEIbHBIN pacyeT 1o O6pa30BaHI/IIO TpeI_I_[[/IH)

v¢=1,0

IPUHUMAIOT KOO(QPUIIUEHT HAZEKHOCTH IO Harpys3Ke .
9.3.4 Pacuer wu3rMbaeMpIX MNPEIBAPUTEIIBHO HANPSHKEHHBIX JJIEMEHTOB IO IIPEJeNbHbIM
COCTOSIHMSIM BTOPOW TPYNIIBI MPOM3BOJAT KaK IPU BHEIICHTPEHHOM CXKAaTHH HAa COBMECTHOE JEHCTBHE

YCHJIUH OT BHEIIHEH HArpy3Kd M ¥ MPOJIOJIbHOM CHITBI P, paBHOHM YCHJIHIO MTPEIBAPUTEILHOTO 00KATHSI
P.

PacuyeT npeaBapuTeibHO HaNPsizke HHBIX JKeJie300e TOHHBIX 3JIEMEHTOB 110 00Pa30BaAHUI0 U
PACKPBITHIO TPeIUMH

9.3.5 Pacuer npenBapUTENbHO HANPSDKEHHBIX M3THMOAEMbIX 3JEMEHTOB IO PACKPHITHIO TPELIMH
MPOM3BOJIAT UCXOAS M3 OOLIMX MOJIOKEHHH, YKa3aHHBIX B paszere 8.2 u ¢ yueToM ykazaHui 9.3.6 - 9.3.10.

OnpeeneHue MOMeHTa 00pa30BaHKs TPelMH, HOPMAJIbHBIX K MPO/I0JILHOI OCH 3JIeMeHTa

y M

9.3.6 M3rubaronmii MoMeHT ¢ mpu 0Opa3oBaHHM TPEUMH B OOIIEM Ciiydae OMpPEACISeTCs MO
nedopmanonHoit mogenu coracHo 9.3.10. JlomyckaeTcsl Aisl MPOCThIX CEYEHHMH (IPSAMOYrOJIbHOTO U
TaBPOBOIO CEYCHUM C apMaTypou, pacloJIOKEHHOW y BEpXHEW W HUXKHEW TpaHel CeueHHs, C MOJIKOM B
C)KaTOW 30HE) OIPeNeNIATh MOMEHT TPEUMHO00Opa3oBaHus coracHo 9.3.7.

9.3.7 OmnpeneneHnre MoOMeHTa 00pa3oBaHUs TPEUMH MPOU3BOIAT C YYETOM HEYIPYTHX
nedopMmanuii pactaHyroro 6erona cornacuo 9.3.8.

JlomyckaeTcss MOMEHT O0pa3oBaHMs TPEUMH ONpeAessTh 0e3 ydera HEynpyrux jaedopmanui
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pactsHyroro 6erona, mpuHumas B dopmyne (9.36) Wp|—VVred . Ecniu nmpu stom ycnoBus (8.118) u
(8.139) He ya0oBIETBOPSIIOTCSI, TO MOMEHT 00pa30BaHUs TPEIMH CIIEYET ONPEAEIATh C YIETOM HE YIPYTHX
nedopmaruii pacTIHYTOro OETOHA.

9.3.8 MomMeHT 00pa3oBaHUsl TPEUMH MPEABAPUTEIHHO HAMPSHKECHHBIX M3MMOAEMBIX JJIEMEHTOB C
YIETOM HEYNpyrux aedopmariuii pacTsHyToro O€TOHA OIPENEIISIOT 1Mo GopMyIie

More =Rotser V2P 69 36)

rme Pl - MOMEHT cOnpOTHBIICHNS IPUBEICHHOTO CEYEHHs ISl KPAiHEro PacTsH yToro BOJOKHA C
ydeTroM nosoxeHuit 8.2.10;

= +r
Sip = op - paccTosHUE OT TOYKM IPHUIIOKEHUs YCHIMS MpelBapuTenbHOro odxkartus P no
AAPOBOU TOUYKH, HanboJee yIalIeHHOM OT pacTAHYTON 30HBI, TPEIMHOOOPa30BaHUE KOTOPOH MPOBEPAETCS;

eOp - TO €, 10 HEHTpa TSHKECTU MPUBEACHHOTO CEUCHU S,
I - PACCTOSTHUE OT LIEHTPA TSHKECTH MTPUBEICHHOTO CEYEHU S JI0 SIIPOBOM TOUKH,

W

red

AYed

.(9.37)

Pg
B dopmyne (9.36) 3Hak "miroc" mpUHUMAIOT, KOTAAa HAIpaBJIeHUs BpallleHUs MOMEHTOB p
BHEIIHET0 M3ru0aromero MoMeHTa M mIpoTHBOIOIOKHBI; "MUHYC" - KOT/Ia HalpaBJICHHUS COBIAIAIOT.

Bnauenns = ed p Aved OIPEIENSIOT COITIACHO YKa3aHusAM 8.2.
JI1st IpsAAMOYTOJIBHBIX CEYEHUH M TaBPOBBIX CEUEHUM C IIOJIKOM, PACIIOJIOKEHHOM B C)KAaTOM 30HE,

3HaueHHe P! TIpH JeHCTBHM MOMEHTAa B IIOCKOCTH OCH CHMMETPHH JOMYCKACTCS ONPEACIATh IO
dopmyrne (8.122).

Hudopmanus 00 U3MEHEHHSIX:

Usmenenuem N 2, ymeepocoennvim npuxazom Muncmpos Poccuu om 30 oexabps 2015 e. N 981/np, 6
nynxkm 9.3.9 6necenvl usmenenus, ecmynarowue 8 cuiy ¢ 25 mapma 2016 .

Cm. mexecm nynkma 6 npeovloyujeli peoakyuu

N

939 Vcwme  °C npu oOpa3oBaHMHM TPEUMH B [EHTPAIBHO PACTSHYTHIX 3JIEMEHTAaX
onpenaensttot 1o Gopmyne (8.127) 8.2.

9.3.10 Omnpenenenne MOMeHTa 0Opa30BaHMs TPEUMH Ha OCHOBE HENMHEWHOW JedopmarinmoHHOM
MOJIENTA TIPOU3BOJIAT UCXO/I U3 OOIIMX MOJIOKEHUM, TPUBEAEHHBIX B 6.1.24, 9.2.13 - 9.2.15, HO ¢ yueTom
paboThl OeTOHAa B PACTIHYTOW 30HE HOPMAJIBHOTO CEYCHHS, ONMPEACIIeMOM TuarpaMMOM COCTOSHHS
pactsHyToro OeroHa cornacHo 6.1.22. PacdeTHble XapaKTepUCTHKM MAaTepuaioB MPUHUMAIOT JUIA
IIPEAEIIBHBIX COCTOSIHUM BTOPOU IPYIIIBI.

M
3nauenne  °'C ompemensArOT W3 PEIICHUS CHCTEMBl YPaBHEHHWH, MpENCTaBJeHHBIX B 9.2.13 -

€
9.2.15, nmpuHUMas OTHOCHUTEIbHYIO jAedopManuio OeToHa bt,max y PacTAHyTOW TIpPaHu 3JIEMEHTa OT
JIeCTBHS BHEIHEH HArpy3Ku, paBHOM MpeAenbHOMY 3HAaU€HUI0 OTHOCUTENbHON Aedopmariuii 0eToHa npu

Eht ult

pPacCTsKEHUH , OTIpeIeNIIeMOMY coriacHo ykazanusim 8.1.30.
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PacueT HMPUHBI PAaCKPBLITHSA TPeLIMH, HOPMAJAbHBIX K IPOA0JIbHON OCH 3J1eMEeHTa

9.3.11 lupuHy pacKkpbpITUsi HOPMAJIBHBIX TPEIMH ONPEAENsAoT no Gopmyne (8.128), B koTopoi

., O o
3HAYCHHWE HANpsHKEHWH S B pacTAHYTOW apMmarype H3rHOaeMbIX HpPEIBAPUTEIbHO HAIPSHKEHHBIX
AJIEMEHTOB OT BHEUIHEH Harpy3Ku ONpPeNessiioT 1o Gopmysie

Ma(fb %) N
S R W
re e
,(9.38)
Ired 'AYed yc
rae , , - MOMEHT WHEpLUUH, IUION@AJb IPUBEIECHHOIO IOIEPEYHOIO CEUYECHHUS

AJIEMEHTa M paccTOsHHE OT Hauboliee CXKATOro BOJIOKHA JIO0 LIEHTpA TsDKECTH MPUBEICHHOTO CEYEHUS,
ompe/eNsieMble C YYETOM IUJIOIIAJM CEYeHHUs TOJBKO C)KaToM 30HBI OETOHA, TJIOMAJIEH CEeUeHUSs
pPacTSHYTOM M CKaToW apMarypsl cormacHo 8.2.27, mpUHUMAask B COOTBETCTBYIONMX (GOpMysax 3HAYEHUS

0., =0,
kod(ppuIIeHTa MPUBEACHHS apMaTyphl K OETOHY s2 sl ;

P - ycunue npenBaputenbHoro ooxkarust (9.3.4);

P - m3rubaronmii MOMEHT OT BHEIIHEW HAarpy3Kd W YCHIIMS IPEIBapUTEILHOTO 00XaTusi,
ompeaensseMbIil o Gopmyrie

Mp=MEN, €y o35

rie €op . paccTossHUE OT TOYKM TPHIOKCHUS YCHIIMS TMpEeABapUTEbHOrO obkarus P 10
LEHTpa TSDKECTH MPUBEICHHOTO CEYCHUSI.
3nak "munyc" B Qopmyne (9.39) mpuHHMAIOT, KOTJa HAIpaBJICHHS BpAllCHUH MOMEHTOB M u

N p ) eop " "
HC COBIIaAAarOT, U IIIIOC - KOIrAa COBIIaAaroT.

)
JIOTyCKaeTCsl HAMPSDKCHUE  ©  OMPEACIATH 1Mo Gopmyrie

) M—Np-(z—%p)
- vy

GS
, (9.40)

I7I€ Z - PACCTOSIHUE OT LEHTPA TSHKECTH apMaTypbl, PaCIOJIOKEHHON B PACTIHYTOM 30HE CEYEHHS,
JI0 TOYKH MPHUII0KEHUS PABHOJCHCTBYIOILEH YCUIIMM B CKATOM 30HE 3JIEMEHTA;

% . PacCTOSHKE OT LEHTPA TSHKECTH TOM JKe apMaTyphl 10 TOYKA MPUIOKEHHS yCuians P .
JJist 5IEMEHTOB MPSMOYTOJIBHOTO IOMEPEYHOTr0 CEYCHHS MTPU OTCYTCTBUH (FUH O€3 ydeTa) cKaTon
apMaTypbl 3HaU€HUE Z ONPEICISIOT 0 hopMyIie
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,(9.41)

X . o
rac N . BBICOTA CXKAaTOU 30HBI, OoHNpeAcrieMas COIIaCHO 8.2.28 ¢ YUE€TOM IACUCTBHUA YCUIINA

npeaBapuTeIbHOTO O0KaTtus P .
Jlis 3JIeMEHTOB MPSIMOYTOJBHOIO, TaBPOBOIO (C MOJKOW B CXAaTOM 30HE) U JBYTaBPOBOIO

MOMEPEYHOr0 CCYCHU A AOITYCKACTCA 3HAUCHUC Z IPUHHUMATh PaBHBIM ' h) .

Hanpsokenus Os , ompenensemble 1o Qopmynam (9.38), (9.40), He HOMKHBI NPEBBILATH

( R ser ~Osp ) .

PacyeT npeBapuTe IbHO HANPSI’Ke HHBIX ’KeJ1e300e TOHHBIX 3JIeMEHTOB M0 Jie p opManusimM

9.3.12 Pacuet npeaBapUTEIbHO HAPSDKEHHBIX 2JIEMEHTOB O J1ehopMallisiM TPOU3BOST COTTIACHO
ykazanuit 8.2.19 - 8.2.32 u ¢ yueToM JOMOJHUTENbHBIX YKazaHui 9.3.13 - 9.3.15.
9.3.13 TlonHyro KpuUBHU3HY HW3rHOAEMbIX MPEIBAPUTEIBHO HANPSDKEHHBIX 3JEMEHTOB JUIs

1

r
BBIYUCICHUSA HUX HpOFI/I6OB OMpCACIIAIIOT IO YKA3aHUWAM 8224, Ipyu 3TOM 3HAYCHUS KPUBU3H 1

1 1

r r
2y 3 B dopmynax (8.140), (8.141) onpenensitor mo ykazaHusMm 9.3.14 ¢ ydeToMm ycuius
MpeBAPUTEIHLHOTO 00XKATHSI.
JlomyckaeTcs TpU  OMNpPENEIeHUH KPUBU3HBI YYUTHIBATh BIUsSHUE JedopMaluii ycaaku U

MOJI3y4eCTH OeTOHA B CTAJMH MPEABAPUTEILHOTO 00KATHSI.

1

r .
9.3.14 KpuBu3Hy M3rubaeMbIX HPEIBAPUTEIBHO HANPSHKCHHBIX JJIEMEHTOB OT JCUCTBUSA
COOTBETCTBYIOLMX HArpy30K ONPEeAesstoT o Gopmysie

1_M7No &

r D L (9.42)

rne M - u3rubaronmii MOMEHT OT BHEIIHEH HArpy3Ku;

Np u p . yCUJIME TIPEIBAPUTEIBHOTO 00KATHS U €r0 HKCIEHTPUCUTET OTHOCUTEIBHO LIEHTpa
TSKECTHU MPUBEIEHHOIO MTOMEPEYHOT0 CEUCHHU S DJIEMEHTA,

D - u3rubHas >XeCTKOCTh MPHUBEACHHOTO IOMEPEYHOTO CEUYCHHS DJEMEHTA, ONpeaessieMas 1o
yKazaHusm 8.2 KakK JJi1 BHEHEHTPEHHO CKaTOro YCHIJIMEM MPEABAPUTEILHOTO 00KaTHS 3JIEMEHTA ¢ YUeTOM
M3ruOA0IIEer0 MOMEHTA OT BHEIIHEH Harpy3ku (pucyHok 9.3).
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] — yPOBEHD LEHTPA TAAECTH NPUBEAEHHOTO 6e3 yueTa PACTAHYTOH 30Hbl GETOHA MONIEPETHOTO CeHeHNUs

Pucynox 9.3 — Tipunenenuoe ronepedioe cevenue (@) u cxema HanpsnkeHuo-xedopMuposannoro
cocTostius H3rn6aeMoro NPeBAPUTEILHO HANPSHKEHHOTO IeMeHTa ¢ TpemuHamy (0) npu ero
pacyere 1o NedopMauuam
9.3.15 KpuBuzny wu3rubaeMbIx MPEIBAPUTEILHO HANPSDKCHHBIX AJEMEHTOB  JIOMYCKACTCs
OIpeneNATh no Gopmyse

1 I\/I—Np'Zp

r i Es,red"%'z(r‘b_XN)

,(9.43)

rac Zp - pacCTOAHUC OT TOYKU HNPUIIOKCHUA YCHJIIHA NPCABAPUTCIBHOIO 06)KaTI/I$I J0 TOYKU
MPUJIOKEHU S PABHOJICHCTBYIOIICH YCUIIMI B CKATOM 30HE;

Z - paccTosHHE OT IeHTpa TSHKECTH PpACTSIHYTOM apMarypbl J0 TOYKM IPUIOKECHHUS
PAaBHOJEHCTBYIOIEH YCUIIMN B CKAaTOMU 30HE;
XN

- BBICOTA CXKaTOI 30HBI C YUCTOM BJIMAHUA MIPCABAPUTCIIBHOIO 00XKaTHSL.
BBICOTy C)KaTOM 30HBI OIIPCACIIAOT KaK IJIsd H3ru0aeMbpIX DJIEMEHTOB 0O€3 NpCaHaIpsLKCHU A

N
1+—F .z

cornacHo 8.2.28 ¢ yMHOXEHHUEM 3HAYEHUS Hs Ha P

3HayeHus % U Z TONIYCKAETCS ONPENENATh, IPUHUMAs pACCTOSHUE OT TOUKU
MPUJIOKEHUSI PAaBHOJICMCTBYIOIICH YCUITMI B CKaTOM 30HE J0 HaMOOJIee CKATOTO BOJIOKHA CEUCHUS

3|“b.

PaBHBIM

OnpeneJieHne KPUBU3HBI NPeIBAPUTEILHO HANIPSAKE HHbIX 3JIeMEHTOB HAa OCHOBE HeJIMHe HHO
e opMaMOHHOM MOAeIH

9.3.16 TlonHyr0 KpUBU3HY M3THOAEMBIX MPEIBAPUTEIBHO HAMPSHKEHHBIX SJIEMEHTOB Ha y4acTKax
0e3 TpelMH B PacTSIHYTON 30HE ce4eHus onpeneisitoT mo Gopmyse (8.140), a Ha yyacTKax ¢ TpeIMHAMH B
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pacTsHYTO# 30He ceueHus - o popmyine (8.141).

3HayeHust KpUBHU3H, BXoHAmmX B Gopmynel (8.140) u (8.141), ompenensiroT U3 peuieHus: CHCTEMBI
ypaBuenuii (9.26) - (9.34) ¢ yderom ykazanuii 9.2.13. Ilpu 3TOM JUIsl 3JIIEMEHTOB C HOPMAaJIbHBIMU
TpeLMHAMHM B DPAcTSAHYTOM 30HE HANpsHKEHHE B HAIpsraeMoil apmarype, IMepeceKarollell TpelmHBbI,
OTIPEIETISIOT 110 hopMmyIie

Ei- &g

Osi= Ve +Esi'85pi " Vi
Si
, (9.44)
a B HEHAIPATAEMOi apMaType
o= B~ &
si— ;
Y (945
e
v _ 1
si{j)
( ) gsi(j ),crc
1+0.8-
SSi(j ) (9.46)

E.(.
3naech si(j Jere - OTHOCHTeINbHas JedopMaIvsi pacTsSHYTONH apMaTyphl B CEYEHUU C TPEIMHON OT
JIeCTBUS BHEIHEW HATPY3KU Cpasy IMmociie 00pa3oBaHus TPEIMH;

E.(.
| v o
sifi) YCPEAHEHHbIE OTHOCUTENbHBbIE Je(opMaluy pacTSHYTOH apMmaryphl, IepeceKarolen
TPELMHBI, B paCCMaTPUBAEMOM CTaIUH;

Espi _ oriocurenshas nedopmarus mperBapuTeIbHOrO HAPSHKEHUS apMaTYpHI.

[lpu ompeneneHWn KPUBU3HBI OT HEMNPOJOIDKUTENBHOTO JEHCTBUS HArpy3ku B pacyeTe
UCIOJIB3YIOT JUarpaMMbl KpaTKOBPEMEHHOTO JiepOPMHUPOBAHUS CKATOTO U PACTAHYTOro OETOHa, a Mpu
ONpENENIEHUH KPUBU3HBI OT MPOAOKUTEIBHOTO JEHCTBUS HArpy3kd - Juarpammbl JUIUTEIBHOTO
nedopmupoBanusi OETOHA C pacUETHBIMH XapaKTEePUCTHKAMU JUIS TPENEeNbHBIX COCTOSHUN BTOPOU

TPYIIIBL.

10 KoHcTpykTHBHBIE TPeOOBaAHMS

10.1 O0ume moJ10KeHUA

10.1.1 [Ina oGecrnieueHuss 0€30MACHOCTH M HKCIIYaTallMOHHOW TPUTOAHOCTH OETOHHBIX U
KeNe300€TOHHBIX KOHCTPYKIHMH TOMHMO TpeOOBaHMH K pacueTy CJedyeT TakKe BBIIOIHATD
KOHCTPYKTHBHBIE TPEOOBAaHHUSI K TEOMETPUUECKUM pa3MepaM M apMUPOBAHUIO.

KoHcTpykTuBHBIE TpeOOBaHUS YCTAaHABIMBAIOT [UIi TEX CJydaeB, KOIJA: pacyeToM He
MIPE/ICTABISACTCS. BO3MOXKHBIM ~ JIOCTATOYHO TOYHO U ONPENEIEHHO IOJHOCThIO TapaHTHpPOBATh
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COIPOTUBJICHUE KOHCTPYKIUY BHEIIIHUM HArpy3KaM M BO3JIEHCTBUSM;

KOHCTPYKTHUBHBIE TPeOOBaHUS ONPEAEISAIOT TPAHUYHbIE YCIIOBUS, B MIpeeaaX KOTOPbIX MOTYT ObITh
UCIIOJIb30BAHBI IIPUHATHIE PACUETHBIE ITOJI0KECHUS;

KOHCTPYKTUBHBIE TpeOOBaHMS 00ECIEUMBAIOT BHIMOJIHEHNE TEXHOJIOTHH W3TOTOBJIEHUSI OETOHHBIX
U 7KeJI€300€TOHHBIX KOHCTPYKIIHH.

10.2 TpeGoBaHusi K reoMeTPHYeCKUM pa3MepaMm

10.2.1 'eomeTprueckue pa3mMepbl OCTOHHBIX U KEIIE300€TOHHBIX KOHCTPYKIIUN JTOJDKHBI OBITh HE
MEHee BEJMYMH, 00eCICUnBAOIMX:

BO3MOYKHOCTh Pa3MEIICHHs apMaTypbl, aHKEPOBKA M COBMECTHOM pabOTHI ¢ OETOHOM, C y4€TOM
TpeboBanmii 10.3;

OrpaHU4YCHUC THMOKOCTH CKATBIX DJIEMCHTOB,

TpeOyemble TToKazaTenn KadecTBa 0etoHa B KoHCTpYKuu ('OCT 13015).

10.2.2 Pa3mepsl ceyeHMI BHELIEHTPEHHO CXKaThIX 3JEMEHTOB JUIl 00eCredeHus MX >KeCTKOCTH

b

PEKOMEHAYETCS MPUHUMATh TAKUMH, YTOOBI UX THOKOCTh I B JIF0OOM HaIlpaBJICHUH HE TTPEBbIIIANA:

200 - nya xene300€TOHHBIX 3JIEMEHTOB;

120 - 171 KOJIOHH, SIBJISIOIIMXCS 3JIEMEHTAMU 3JaHMT;

90 - 11 OETOHHBIX DJIIEMEHTOB.

10.2.3 B KOHCTpYKUUSIX 3JaHUM U COOPYKEHUU CIeAyeT MpelycMaTpuBaTh HX pa3pesKy
MOCTOSIHHBIMA M BPEMEHHBIMH TEMIIEPATypHO-YCaJOUYHBIMH IIIBAMH, PACCTOSHHUS MEXKIY KOTOPBIMH
Ha3HAYaOT B 3aBUCHUMOCTU OT KIMUMATHYECKHX YCIOBHM, KOHCTPYKTUBHBIX OCOOCHHOCTEH COOPYKEHHS,
MOCJIEZIOBATENILHOCTH MTPOU3BOICTBA Pa0OT | T.1I.

[Tpu HepaBHOMEpHOI Ocanke (yHIAMEHTOB CIEAYET MPEyCMaTPpUBATh pa3IeIeHNe KOHCTP YKITUH
0CaJ0YHBIMH IIBAMH.

10.3 TpeGoBaHusi K apMHPOBAHUIO

3anmmMTHBIN cJI0OH OeTOHA

10.3.1 3ammTHEINA cJI0ii OETOHA MOJDKEH 00ECIIEYNBaTh:

COBMECTHYIO paboTy apMaTyphl ¢ OETOHOM;

AHKEPOBKY apMaTypbl B OCTOHE M BO3MOKHOCTh YCTPOMCTBA CTHIKOB apPMATYPHBIX JIEMEHTOB;

COXpaHHOCTh apMaTypbl OT BO3JCHCTBUN OKPYKArOIIEH cpenbl (B TOM YHCIEC MPH HAIWYUAN
arpecCUBHBIX BO3JICHCTBUN);

OTHECTOMKOCTh KOHCTPYKIUH.

10.3.2 TonumHy 3aIMTHOTO CJI0s OETOHA CIAEAYeT MPUHUMATh UCXOI U3 TPEOOBAHU HACTOSIIETO
paszziena ¢ y4eTOM POJIH apMaTypbl B KOHCTPYKIUAX (paboyasi UM KOHCTPYKTHBHAs), TUIIA KOHCTP YKIIUH
(KOJIOHHBI, TUTATHI, OATTKH, 3JIEMEHTHI (DyHITAMCHTOB, CTCHBI U T.II.), IMAMETPa U BUJA apMATYpPhI.

MuHuManpHble 3HaUEHHS TONIMHBI ClI0si OeToHa pabodeil apmaTypsl (B TOM YHCIE apMaTyphl,
pacIoNO)KEHHON y BHYTPEHHHX TpaHEW IOJBIX 3JEMEHTOB KOJBIIEBOTO HIIM KOpPOOYATOrO CEUeHUs)
cienyeT mpuHUMarh mo tabdiume 10.1.

Jlyis cOOpHBIX AIEMEHTOB MUHUMAJIbHBIE 3HAYCHUS TOJIIMHBI 3aIMTHOTO cliosi OeToHa paboueit
apMatypsbl, ykazanHble B TaOnuie 10.1, yMeHpmaroT Ha 5 MMm.

JIsi KOHCTPYKTHBHOM apMaTypbl MUHUMAJIbHBIC 3HAUYCHHS TOJIIMHBI 3alMTHOTO CJIOS OETOHa
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NPUHUMAIOT Ha 5 MM MEHBIIE TI0 CPABHEHHIO C TpeOyeMbIMH U1 paboueii apMarTypsbl.

Bo Bcex cinywasx TOJNIMHY 3allUTHOTO CJIOs OETOHA CleqyeT TakKe IPUHUMATh HE MEHee
JMaMeTpa CTEP KHS apMaTypsl U He MeHee 10 MM.

B 0fHOCTOMHBIX KOHCTPYKIUSAX W3 JIETKOTO W TOPH30BAaHHOTO OETOHOB KiaccoB B7,5 u Hike
TOJIIIIMHA 321l THOTO CJIOS A0JIKHA COCTaBIATh He MeHee 20 MM, a JUIsi HAp yXKHBIX CTEHOBBIX IaHenel (0e3
dakTypHOTO Closl) - HEe MeHee 25 MM. B OJHOCHONHBIX KOHCTPYKLUHMSX M3 SMEMCTOro OETOHA TOJIMHA
3aIlUTHOTO CJIOSI BO BCEX CIIydasiX MPUHUMAETCSA HE MEHee 25 MM.

Taoauna 10.1

N VYcnoBus KCIUTyaTalluyi KOHCTPYKIUMMA 31aHUI TonmyHa 3aMTHOTO
I1.II. cios 6eToHa, MM, HeE
MeHee

1 B 3akpbIThIX NOMEIIEHUAX NPU HOPMAIBHOW U TOHUKEHHOM 20
BJIAKHOCTHU

2 | B 3aKpBITHIX TOMENIEHUSIX TIPH MOBBIMICHHOHN BIAXKHOCTH (TIpH 25
OTCYTCTBUHU JIOTIOTHUTEIBHBIX 3aAUTHBIX MEPOTPUSITHI)

3 | Ha otkpeiToM Bo3ayxe (IIpHU OTCYTCTBUU JAOMOJIHUTEIbHBIX 30
3alMTHBIX MEPOIPUSITHI)

4 | B rpyHTe (Ipu OTCYTCTBUHU JOTOIHUTENbHBIX 3AIMTHBIX 40
MEpOTNPUATHI), B PyHIAMEHTAX NMPU HATUYUHN OCTOHHOM
MOJTOTOBKU

10.3.3 TonumHa 3aIMTHOTO CJI0si OETOHA y KOHIIOB IPEABAPUTEIBHO HAPSHKEHHBIX DJIEMEHTOB Ha
JUIMHE 30HBI Nepenadn HanpsokeHui (cM. 9.1.11) momxkHa cocraBnsath He MeHee 3 d u He menee 40 MM -
JUISL CTEPKHEBOM apMaTypbl ¥ He MeHee 20 MM - JuIs apMaTypHBIX KaHaTOB.

Jlomyckaetcs 3aUMTHBIN clloif OeTOHA CeYeHUs Yy OMOPHI AJISl HAPSTraeMoi apMaTypbl ¢ aHKepaMu
u 0e3 HUX NMPUHUMATh TAaKUM K€, KaK JUId CEYCHMs B TIpoOJIeTe IS MpeIHaNpsDKEHHBIX JIEMEHTOB C
COCPEIOTOYEHHOW Mepenaveld ONOPHBIX YCHUIMKA MPU HAIMYUHM CTATbHOW OMOPHOM JI€Tadu M KOCBEHHOM
apMaTypbl (CBapHBIX IOMEPEUYHBIX CETOK MJIM OXBAaTBHIBAIOIIMX MPOJOIBHYIO apMaTypy XOMYTOB),
YCTaHOBJICHHBIX COIVIaCHO ykazaHusM 11. 10.3.20.

10.3.4 B nneMeHTax ¢ HampsraeMoll MpOJOJBHOM apMaTypoil, HaTsSrMBaeMoll Ha OETOH U
pacrojaracMoil B KaHaJlaX, PacCTOSHUE OT MOBEPXHOCTH 3JEMEHTA J0 MOBEPXHOCTH KaHaja CIENYET
npuHUMaTh He MeHee 40 MM M He MEHee IIMPUHBI (JUaMeTpa) KaHaja, a 10 OOKOBBIX IpaHEH - HE MEHee
MOJIOBUHBI BBICOTHI (Auamerpa) KaHana. [Ipu pacronokeHuW HampsraeMoil apMmarypbl B TaszaX HIH
CHApY)Kd CEYEHMs »DJIEMEHTa TOJIIMHA 3alTHOIO cjosi OeToHa, 00pa3yeMoro IOCIEIyr0 M
TOPKPETHPOBAHUEM HIIM UHBIM CIIOCOOOM, CIIelyeT IPUHUMATh He MeHee 20 MM.

MuHuMaJbHbIEe PACCTOSTHUSI MEIKY CTe P:KHIMU ApMaTyPbI

10.3.5 MuHMManbHbIE PAaCCTOSHUSI B CBETY MEXJy CTEPKHSAMHU apMarypbl CleyeT NpPUHUMATh
TaKMMH, 9TOObI 00ECHEUYUTh COBMECTHYIO paboTy apMaTypbl ¢ OETOHOM M KAaueCTBEHHOE M3rOTOBIICHUE
KOHCTPYKIMH, CBS3aHHOE C YKIAJKOH M YIUIOTHEHHEM OETOHHOH CMecH, HO HEe MeHee HauOOJBIIEro
JMaMeTpa CTEP KH, a TAKKE HE MEHee:

25 MM - IpH TOPU30HTAIBHOM MJIM HAKJIOHHOM IOJIOKEHUH CTEp)KHEH NMpu OeTOHMPOBAHUHU - JUIS
HM>KHEHN apMaTypbl, pacllO0KEHHOM B OJIMH WU J1BA PAIA;

30 MM - TO K€, JIJIsl BEpXHEH apMaTyphl;

50 MM - TO e, IpH PACHOJIOKECHUU HUIKHEH apMaTypsl Oojiee ueM B J1Ba psija (Kpome cTepKHeH
JIBYX HMXKHHX PSJIOB), @ TAKKe MPU BEPTHUKAIBHOM MOJIOKEHUH CTEPKHEHN TPU OETOHUPOBAHUH.
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[Ipu cTecCHEHHBIX YCIOBHUSX IO YCKACTCS paclioyiaraTh CTEPXKHU IpynnamMu - ImydkaMmu (6e3 3a3opa
Mexay HuMH). [Ipy 3TOM paccTosiHMSL B CBETYy MEXIY IMYy4KaMU JOJDKHBI OBITh TakkKe HE MEHee
IIPUBEJICHHOTO JMaMETpa CTEP)KHS, DSKBUBAJEHTHOIO IO IUIOURAM CEYEHHMS IydKa apMaryphl,

nst?

ds,red =

MPUHUMAEMOI0 PaBHBIM , TIe d; - JMaMeTp OJIHOTO CTEpXKHS B IMydkKe, N -

YU CJIO CTEPKHEH B IIyUKE.
IIpoxonbHOE apMuUpOBaHMe

10.3.6 B xene300€TOHHBIX 3J1€MEHTaxX IJIOMAb CEYEHUS POJOJIbHON PAacTIHYTOM apMaTyphl, a
TalKe CXKAaTOW, ecaM OHa TpeOyeTcs MO pacyeTy, B MPOLEHTaX OT IUIOIRAIM CeueHus OeTOHa, paBHOW
MPOM3BENICHUIO MIMPHHBI MPSIMOYIOJIBHOTO CeueHHUs JMOO HMpHUHBI pedpa TaBpOBOrO (JIBYTaBPOBOIO)
W= m -100%
cedeHNus Ha pPabouyro BBICOTY CEUECHH, clelyeT MpUHUMAaTh HE MEHee:
0,1% - B n3rubGaeMbIX, BHELIEHTPEHHO PACTSHYTHIX JIEMEHTAX M BHEIIEHTPEHHO CXKATBIX 3JIEMEHTAX

b b

T <17 —<5
pu rudkocTu (U1 TPSIMOYTOJIBHBIX CEeUeHUM );
T >87
0,25% - BO BHELIEHTPEHHO CXKATBIX AJIEMEHTAaX NMPU TMOKOCTH (U1 TPAMOYTOIBHBIX
h >25
CCUYCHU I );

Ui TPOMEXKYTOUYHBIX 3HAUEHWM TUOKOCTH SJIEMEHTOB 3HAaueHUE Hs OTPENENAIOT IO
MHTEPIOJIALUH.

B snmemeHTax ¢ mpoaoJIbHOM apMaTypoil, pacrojoKE€HHOW PaBHOMEPHO MO KOHTYPY CEYEHHs, a
TaKke B I[EHTPAJIBHO PACTSIHYTHIX 3JIEMEHTaX MUHHUMAIBHYIO IUIOUM@AAL CEUEHHUsS BCEU MPOAOIbHON
apMaTypbl clie[lyeT IpUHUMAaTh BJBOE OOJIbIIEH yKa3aHHBIX BBIIIE 3HAYEHUI M OTHOCHUTH €€ K IOJIHOMN
IUIOIIAA CeYeHUs OeTOoHA.

10.3.7 B 6eTOHHBIX KOHCTPYKIUAX CIEAYET NMpeaycMaTpuBaTh KOHCTPYKTUBHOE apMUpPOBaHUE:

B MECTaX PEe3KOro M3MEHEHMS Pa3MEpPOB CEUEHUSI AIIEMEHTOB;

B OETOHHBIX CTEHAX MO/ U HaJl TPOeMaMH;

BO BHELEHTPEHHO CXKaTBhIX JJIEMEHTAX, PACCUUTHIBAEMBIX IO MPOYHOCTH Oe3 yueTa pabOThI
pacTsiHyToro O€ToHa, y IpaHel, Iie BO3HUKAIOT PaCTATMBAIOIIME HANPSDKEHUS; P 3TOM KO3 QPUILIHEHT

apMUpOBaHUS Hs npuHumMaroT He MeHee 0,025%.

10.3.8 B kene300eTOHHBIX TMHEWHBIX KOHCTPYKIHAX U TUIMTaX HauOOIBIIME PACCTOSHUS MEXKITY
OCSMH CTEpXKHEH MPOJOIBHON apMarypbl, obecrieunBatone 3(pGeKTHBHOE BOBICUEHHE B paboTy OeToHa,
paBHOMEpHOE pacmpesesicHue HanpsDKeHUH 1 nedopMannii, a Talke OTpaHHYCHUE MHPUHBI PACKPBITHS
TPELMH MEXJy CTeP>KHSIMHU apMaTyphl, TOJKHBI ObITh HE OoJiee:

B KeNe300eTOHHBIX OaIKaxX U TUINTAaX:

h<150 ..

200 MM - TIpY BBICOTE MOMIEPEYHOTO CEYEHHU S
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1,5 h u 400 MM - ipu BbICOTE MoniepeyHoro cedenust h > 150 mm;

B JK€J1€300€TOHHBIX KOJIOHHAX:

400 MM - B HampaBJIEHUH, IEPIIEH JUKYISPHOM IJIOCKOCTH U3rM0a;

500 MM - B HampaBJICHUH IJIOCKOCTH M3TH0A.

B ene300eTOHHBIX CTeHAX PACCTOSIHUS MEKIY CTEPKHSAMH BEPTHKAIBHON apMaTypbl IPUHUMAIOT
He 6onee 2 t u 400 MM (t - TONIMHA CTEHBI), a TOPU30HTAIBHOH - He Oonee 400 MM.

10.3.9 B Oankax u pebpax mmpuHoi Oomee 150 MM YHCIO MPOJONBHBIX pabOUMX PacTsHYThIX
CTEp)KHEH B MOIMEPEYHOM CEUCHHUH JIOJDKHO OBITh HE MeHee NBYX. [Ipu mmpune snemenTa 150 Mmm u MmeHee
JIONYCKAETCsl YCTAaHABJIMBATh B TOMEPEYHOM CEYEHUH OJIMH MPOOJIbHBII CTEP)KEHb.

10.3.10 B Gankax g0 OMOpHI CleayeT AOBOAWTH CTEPKHH IPOJOIBHON paboueil apMmarypsl C
IJIOIIA/IbIO CEUEHUs He MeHee 1/2 muiommany ceueHus cTepKHel B posieTe U He MEHee JIBYX CTEep)KHEH.

B muntax 10 onopsl ciaenyer JOBOAUTH CTEPKHU MPOJOIbHOM paboueit apMaTypbl Ha | M IIMpPUHBI
IJIMTHl C TUIOLA/IBI0 CEUEHHUs] He MeHee 1/3 miomaau cedeHus crepkHed Ha | M IMpUHBI NJMTHI B
poJsere.

IonepeyHoe apmupoBaHue

10.3.11 Ilonepeunyro apmarypy cielyeT YCTaHABJIMBAThb HCXOJsS M3 pacdyera Ha BOCIPUATHE
YCUJIMHM, a TalKe B LENAX OTPAHUYEHMS Pa3BUTHS TPEUMH, YyAEpPKaHUS MPOAOJIBbHBIX CTEpXKHEH B
MIPOEKTHOM I1OJIOKEHUHU 1 3aKPETLJICHUS UX OT OOKOBOTO BBIITY4YHMBAHUS B IIOOOM HaIlpaBJICHUHU.

[lonepeunyio apmarypy YyCTaHaBJIMBAIOT Y BCEX IIOBEPXHOCTEH >Kele300€TOHHBIX 3JIEMEHTOB,
BOJIM3U KOTOPBIX CTaBUTCS MPOAOJIbHAS apMaTypa.

10.3.12 JIluameTp momepedyHoi apMaTypbl (XOMYTOB) B BA3aHBIX KapKacaxX BHEIICHTP CHHO CXKAThIX
HJIEMEHTOB NMPUHUMAIOT He MeHee 0,25 HanOobIero AnaMeTpa npoIoJIbHON apMaTyphl ¥ HE MeHee 6 MM.

Jlnamerp momepeyHoil apMaTypbl B BSI3aHBIX KapKacaX M3ru0aeMblX 3JEMEHTOB NPUHUMAIOT HE
MeHee 6 MM.

B cBapHBIX Kapkacax JuUaMeTp IIONEPEYHON apMaTypbl NPUHMMAIOT HE MeEHee JuaMeTpa,
YCTaHABJIMBAEMOI'0 U3 YCJIOBUS CBapKU ¢ HAUOOJBIIIMM JUAMETPOM MPOJIOJIbHOM apMaTyphl.

10.3.13 B xene300eTOHHBIX IEMEHTaX, B KOTOPBIX MOMEpeyHas Cuila 1Mo pacuyeTy He MOXKET OBbITh
BOCIIPUHSTA TOJIBKO OETOHOM, CIeNYyeT MpelycMaTpUBaTh YCTaHOBKY MONEPEYHON apMaTyphl ¢ IIaroM He

6oiee 0,5 |’b u He 6oiee 300 MM.

B crutommbIX mimTax, a Talke B 4acTOpPeOpPUCTHIX TIMTax BbicoTOM MeHee 300 MM u B Oankax
(pebpax) BbIicoTOM MeHee 150 MM Ha ydacTkax OJEMEHTa, [IJle MOMepeyHas cujia MO pacueTy
BOCIHIPUHUMACTCA TOJILKO 66TOHOM, IMOMCPCUYHYIO apMaTypy MOKHO HC YCTaHABJINBATD.

B 6ankax u pebpax BricoToit 150 MM 1 Oosiee, a Taloke B 4aCTOPEOPHUCTHIX MIMTax BeicoToi 300
MM U OoJiee, Ha ydacTKax dJIEMEHTa, TJe MoIepeuHas Cuiia o pacueTy BOCIPHHUMAETCS TOJILKO OETOHOM,

Yy

clie/lyeT mpeaycMaTpiuBaTh YCTaHOBKY MTONIEPEUYHOM apMaTypsl ¢ marom He 6omnee 0,75 u He Oonee 500
MM.

10.3.14 Bo BHELIEHTPEHHO CXKAThIX JMHEHHBIX JIEMEHTaX, a Takke B M3rMOaeMbIX dJIEMEHTaX MpH
HAIMYUM HEOOXOIUMOW 10 pacyeTy CKaToil NpOAONBHOM apMaTypsl B LEISAX MPEeIOTBPAIICHUS
BBIITYYUBAaHUS MPOAOIBHOM apMaTyphl ClIeyeT yCTaHABJIMBATh MOMEPEUHYI0 apMaTypy ¢ IaroM He Oojee
15 d u ne 6onee 500 mm (d - qEamMeTp CKaTOM MPOJOIBLHON apMaTypHI).

Ecmu nomaab ceyeHus C:KaTod NMPOJOJIBHOM apMaTrypbl, YCTAaHABJIMBAEMOM Yy OJHOW M3 I'paHEH
anemeHTa, 6onee 1,5%, momepeunyro apMmarypy CleIyeT yCTaHaBJIMBaTh ¢ marom He Oosnee 10 d u He
6osiee 300 MM.

10.3.15 KoHcTpyKuusi XOMYTOB (IIONEPEYHBIX CTEPHHEH) BO BHELUEHTPEHHO CHKATBIX JIMHEHHBIX
3JeMEHTaX JIOJDKHA OBITh TaKoW, YTOOBI TPOJMONBHBIC CTEPKHU (MO KpaHEH Mepe dYepe3 OJuH)
pacrioyiaraluch B MecTax NeperuOoB, a 3TH meperudbl - Ha pacctosHuu He Oonee 400 MM mo mmpuHe

130/184



Ceonx npasuia CIT 63.13330.2012 "CHull 52-01-2003. BeToHHBbIEe | ee300€TOHHBIE KOHCTPYKIIHH. . ..

rpanu. [Ipu nmpune rpanu He Gonee 400 MM M 4YMciIe MPOJTOIBHBIX CTEP)KHEH y 3TOM TpaHu He Ooiee
YeThIPEX JIOMYCKAETCs 0XBAT BCEX MPOJOIbHBIX CTEPKHEH OJTHUM XOMYTOM.

10.3.16 B nnemeHTax, Ha KOTOpbIE NEMCTBYIOT KpYTSILIME MOMEHTHI, IIOIIEpEYHas apmarypa
(XOMyTBI) JOJIKHA OOPa30BBIBATH 3AMKHYTBIM KOHTYP.

10.3.17 TIlonmepeuHnyro apMarypy B TIUJIMTaX B 30HE€ MPOJABJIMBAHUSA B HaMpaBJICHUH,

MEepHeHANKYIIPHOM CTOPOHAM PAacueTHOTO KOHTYpa, YCTaHABJIMBAIOT C IIATOM He Ooliee N U He

b

6omee 300 mm. CtepxHu, OMMKalIlMe K KOHTYPY ITPY30BOH IO IIAIH, PACTIONATAlOT HE OIuKe U HE

b

JaJice OT 3TOI'0 KOHTYpaA. HpI/I 9TOM IMPHHA 30HBI TOCTAHOBKHA HOHCpC‘-IHOﬁ apMaTyphbl (OT KOHTYpa
) 1.5h, y
rpy3oBou l'I.IIOH_[aI[I/I) JOJIDKHA 6BITL HEC MCHCEC . I{OHYC KacTCsd YBCIMWUYCHUC IIara IOICpCHHOU

apMaTypbl 10 1/2hy . Ilpu »TOM cremyer paccMmaTpuBaTh HauOojiee HEBBITOJHOE PACHOJIOKEHUE
NUpaMUbl MPOAABIMBAHUS M B pacueTe YYUTHIBATh TOJBKO apMaTypHbIE CTEpHHU, IMEpeceKarolme
NUpaMu Ty NpoJaBIMBaHUS.
PaccTosHMS MEXly CTEpKHAMU NONEPEYHOM apMaTypsl B HallpaBJIEHUH, TapalIeIbHOM CTOPOHaM
pacyeTHOro KOHTYypa, IpUHUMAIOT He Oojiee 1/4 JJIMHBI COOTBETCTBYIOLIEH CTOPOHBI PACUETHOTO KOHTYpA.
10.3.18 PacyerHyro monepeyHyio apMaTypy B BUJIE CETOK KOCBEH HOTO apMUPOBaHUS IIPU MECTHOM

cKaTuM (CMATUH) PACIIONATAIOT B IIpeNeaX PacdeTHOM ILIOMaIu Ab’max (8.1.43). Tlpu pacmonoKeHUn
IPY30BOM IUIOH@AAM Yy Kpasl 3J€MEHTa CeTKd KOCBEHHOIO apMHPOBAHMS PaclojiararoT MO IUIOMAAU C
pasMepaMu B KaXJIOM HANpaBJIeHUM HE MEHee CYMMbI JIByX B3aUMHO MEPIEHIUKYISPHBIX CTOPOH
rpy30BOM TIoMmAM (prucyHok 8.9).

[To rmyOWHEe CeTKH pacrojararor:

IIpH TOJIIMHE 3JIEMEHTa 0ojiee yABOGHHOro OOJBIIEro pa3Mepa Ipy30BOH IUIOIRAM - B Mpenenax
YABOCHHOTO pa3Mepa Ipy30BOH TUIOIIAIH;

IIpU TOJIMHE AJIEMEHTa MEHEE YABOEHHOTO OOJbIIET0 pa3Mepa rpy30BOM IUIOIIAIN - B Mpeenax
TOJIIIIMHBI HJIEMEHTA.

10.3.19 Ilonepeunas apmatypa, IpeayCMOTPEHHAs Ui BOCIPUSITHS TONEPEUHBIX CUII U KPYTSALM X
MOMEHTOB, JIOJDKHA UMETh HAJIS)KHYI0 aHKEPOBKY MO KOHIIAM IyTeM MPHUBApPKH UM OXBaTa MPOJIOJIbHON
apMaTypbl, 00€CIeUnBAaIOIIyI0 PABHOMPOUYHOCTh COSAMHEHHH U OIIEPEUH O apMaTypBhl.

10.3.20 V KOHIIOB MNpEeIBApUTEILHO HAIMPSDKEHHBIX SJEMEHTOB JOJDKHA OBITh YCTAaHOBJICHA
JOTIOJIHUTENbHAsT TONEepeyHas WM KOCBEHHas apmarypa (CBapHble CETKH, OXBaTbIBAIOLME BCe
IIPOJIOJIbHBIE CTEP’KHHM apMaTypbl, XOMYThl U T.I. ¢ maroM 5-10 cMm) Ha mnuHe ydacTka He MeHee 0,6

JUTHHBI 30HBI [T€pe/Iaull MPEIBAPUTEIBHOIO HANPSDKEHHST P, a B 3JIEMEHTAaX U3 JITKOTO OETOHA KIaccoB

B7,5-B12,5 - ¢ marom 5 c¢M Ha JUIMHE y4acTka He MeHee P u He MmeHee 20 CM Ul DJIEMEHTOB C
apMaTypoH, HE MMEIOLICH aHKEpOB, a NPU HAIMYUU AHKEPHBIX YCTPOWCTB - HAa Y4acTKE, PABHOM [BYM
JUIMHaM 3TUX YCTPOMCTB. YCTaHOBKa aHKEPOB Yy KOHIIOB apMarypbl oOsi3aTenbHa JUIs apMaTyphl,
HaTATMBAaEeMON Ha OETOH, a TaKKe JJIs apMaTypbl, HATATMBAEMON Ha YIOpPHI, NMPH HEJOCTATOYHOM €€
CLIETJIEHUH ¢ OETOHOM (IJ1aIKOW IPOBOJIOKM, MHOTOIPSIHBIX KaHATOB), P 3TOM aHKEpHbIE YCTpOICTBa
JIOJKHBI 00ecrieurnBaTh HAZIeKHYIO 33JIeJIKy apMaTypbl B OETOHE Ha BCEX CTausAX €€ PabOThl.

[Ipy mpuMeHeHMHM B KayecTBe HampsraeMoil paboudell apMaTypbl BBICOKOIPOYHON apMaTypHOH
IIPOBOJIOKH MEPUOJUYECKOr0 Mpo (Ui, apMaTypHbIX KaHAaTOB OJHOKPATHOM CBUBKHU, TOpslY€KATAHOM U
TEPMUYECKH YIPOYHEHHON CTEP)KHEBOM apMaTypbl MEepUOANYECKOrO MpoGuIIsl, HATATHBAEMON Ha YIOPHI,
YCTaHOBKA aHKEPOB Y KOHIIOB HAMPSTaeMbIX CTEPXKHEH, KaK IPaBUiIo, He TpeOyeTcs.
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AHKepOBKa apMaTypbl

10.3.21 AHKepOBKYy apMarTypbl OCYIIECTBISIOT OIHHUM U3 CICAYIONMX CIOCOO0B WIH UX
COUYETAaHUEM:

B BH/I€ IPSIMOTO OKOHYAHUS CTEPXKHS (IIpsMasi aHKePOBKa);

c 3armOOM Ha KOHIIE B BHJI€ KpIOKa, OTruOa (JIarku) WIIM METAH (TOJBKO JJIs HEeHampsraeMoi
apMartypsbl);

C MIPUBAPKOM MJIM YCTAHOBKOM MOIEPEYHBIX CTEPKHEH (TOJIBKO Ul HEHANpsAraeMoil apmMatypsbl);

C IPUMEHEHUEM CIIELUATIbHBIX AHKEPHBIX YCTPOICTB Ha KOHIIE CTEPKHSL.

10.3.22 IlpsiMyr0 aHKEpPOBKY M AHKEPOBKY C JIAIIKAMM JOIYCKAaeTCS IPUMEHSTh TOJBKO IS
apMatypbl nepuoanyeckoro npoduius. s pacTsSHYTBIX INIAAKUX CTEp)KHEH clieyeT MpeaycMaTpuBaTh
KPIOKH, IETJIH, IPUBAPEHHBIE IONIEPEYH bIE CTEPKHU UJIU CIIELUAJIbHbIE aHKEPHBIE YCTPOMCTBA.

Jlanky, KpIOKM M IIETIU HE PEKOMEHIYETCsl IPUMEHATh Ul aHKEPOBKU C)KaTOW apMmarypsl, 3a
UCKIIOYEHUEM DIIAJKOM apMmarypbl, KOTOpasi MOXET IOJBEPraTbCsl PACTSDKEHUIO IIPU  HEKOTOPBIX
BO3MO>KHBIX COUETaHUSX HATPYy3KH.

10.3.23 Tlpu pacuere IIMHBI aHKEPOBKH apMaTyphl CIEAYET YIUTHIBATh CITOCOO aHKEPOBKH, KIIACC
apMatypsl U ee mpoQuib, TMaMETp apMaTyphl, IPOYHOCTh OETOHA U €T0 HANPSHKEHHOE COCTOSHUE B 30HE
aHKEpOBKU, KOHCTPYKTUBHOE PEILIEHHWE 3JIEMEHTA B 30HE aHKEPOBKM (HaJIMYME MOMEPEYHOM apMaTyphl,
II0JIO’KEHUE CTEP/KHEH B CEYEHUH 3JIEMEHTa U Jp.).

10.3.24 ba3oByto (OCHOBHYIO) JUIMHY aH KEPOBKH, HEOOX0AUMYIO 715 IEpeaynl YCHIIMs B apMaType

C IIOJIHBIM PACUETHBIM 3HAYEHUEM COIIPOTUBJIEHUS R Ha OETOH, OMPEEISIOT 0 GopMyIie

R-A
ban= R or

Roond " U .(10.1)

rac AS n us - COOTBETCTBCHHO ILJIOHIAAb IIOIIEPCUHOIO CCUCHUA QAHKCPYEMOTO CTCPKHA
apMartypbl U IEPpUMCTP €ro CCUCHU A, OMPCACIISACMBIC [TO HOMUHAJIBHOMY JUAMETPY CTCPIKH;

Roond - pacyeTHOE CONMPOTHBIICHUE CIIETUICHUS apMaTyphbl ¢ OETOHOM, TPUHUMAEMOE PAaBHOMEPHO
pacmpeesieHHbIM I10 JAJTMHE aHKEPOBKH U olpesensemMoe 1o Gopmymne

I:ebond =M M2 I:ebt , (10_2)

371eCh Rot - pacueTHOE CONPOTHUBIICHHE OETOHA OCEBOMY PACTSIKCHHUIO,

M KO3(pPUITMEHT, YYUTHIBAIOIMI BIUSHUE BUJA MOBEPXHOCTH apMaTypbl, MPUHHUMAaeMbIN
pPaBHBIM:

JUIS HEHAIPATaeMON apMaTypbl:

1,5 - niis tmagkoil apmaTypabl;

2,0 - st XonoaHoAehOpMUPYEMOH apMaTypbl IEPUOAUYECKOTO MPODUILs;

2,5 - id ropsyeKkaTaHOW M TEPMOMEXaHMYeCKH OOpaOOTaHHOW apMaTypbl IMEPHUOANYECKOrO
poduIIs;

JUISL HAIIPSITaeMOW apMaTyphbl:

1,7 - ana xonmomHomehOpMHUPOBAHHOW apMarypsl IMepuoandeckoro mpoduis kiacca Bpl500
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JIMaMeTpoM 3 MM U apMaTypHbIX KaHaToB kiacca K1500 quamerpom 6 mMM;

1,8 - s xonoaHoAehOPMUPOBAHHOM apMaTyphl Kiacca Bp auameTpoM 4 MM U Ooree;

2,2 - nng apMaTypHbIX KaHatoB kiacca K nuamerpom 9 Mmm u Goree;

2,4 - nna apMatypHbIX kaHaToB Kinacca K7T mumamerpom 9 MM u Oojiee, M3rOTOBJIEHHBIX M3
MIPOBOJIOKH TIEPUOANYECKOTO MPOQHIIs;

2,5 - st TOpsSYeKaTaHOW W TEPMOMEXaHUYECKH 00paboTaHHOW apMaTyphl Kiacca A.

2 K03 pPUIIMEHT, YYUTHIBAIOIMK BIIMSHUE pa3Mepa JuaMmeTpa apMmaTypbl, MPUHUMAaEeMbIH
PaBHBIM:
JUTSI HeHAIIPSTaeMOM apMaTyphl:
N2 = 110 dSS 32
- IpU IMaMEeTPe apMaTyphbl MM;
n,=0.9

- Ipu Auametpe apmarypsl 36 u 40 mv;
JUIS HalpsiraeMoOM apMaTyphbl:

=1,0 y
T]Z ' AJIs1 BCEX TUIIOB HAIIPpATa€MOU apMaTyphl.

10.3.25 Tpebyemyio pacyeTHYIO JUIMHY AaHKEPOBKA apMaTypbl C Y4E€TOM KOHCTPYKTHBHOTO
peIIeHUs HJIEMEHTA B 30HE aHKEPOBKU OIPENEIISIIOT 110 (hopMyIie

As,cal
As,ef

bn=ab a0

,(10.3)

e 'O,an - 6a3oBas JIMHA aHKEPOBKH, onpeaesemas 1mo Gopmyse (10.1);

A%,cal A&,ef 6
. - MJIOUAH IIOIIEPEYHOIO CEUCHUS apMaTyphl, TpedyeMas 110 pacueTry U (balcmqecm
YCTaHOBJIEHHAsI COOTBETCTBEHHO;

o KO3 QQUITMEHT, YUYUTHIBAIOIMNA BIUSHUE HA JUIMHY AHKEPOBKM HANPSDKEHHOTO COCTOSHUS

0eToHa U apMaTypbl U KOHCTPYKTUBHOTO PEILEHUS JIEMEHTA B 30HE aHKEPOBKU.
Jliisa HeHanpsiraeMoil apMaTypbl IPU aHKEPOBKE CTEPIKHEW MEePUOINYECKOro Mpo Guiis ¢ mpsiMbIMU
KOHIIaMH (TIpsMasi aH KepOBKa) MJIM TIAJKOM apMaTyphl ¢ KpIOKAMU WM METJIAMH 0€3 JTOTOJIHUTEIbHBIX

a=1,0 a=0.75.

aAHKEPYIOIIMX YCTPOMCTB Ui PACTSHYTHIX CTEpKHEH MPUHUMAIOT

JUISL HAIIPSATaeMOM apMaTypsl a=1,0 .

Jlonyckaercs yMeHbILIATh JJIMHY aHKEPOBKU CTEP)KHEHM HEHANpsAraeMoi apMarypbl B 3aBUCHUMOCTH
OT KOJIMYECTBAa W JUaMeTpa MOMNEPEeYyHOW apMaTypbl, BHUJA aHKEPYIOUMX YCTPOHCTB (IpHBapka
MOTIEPEYHOM apMaTyphl, 3aru0 KOHIIOB CTEPKHEH MEePUOAMYECKOTO MPOQHIIS) U BEIUYUHBI MTOTEPETHOTO
o0xatusi 0eTOHA B 30HE aHKEPOBKU (HAIIpUMeEp, OT OMIOPHOI peakiiun), Ho He Oosiee ueM Ha 30%.

, d AJId CXKAaTbIX -

150,
B nmro6oMm cnydae ¢axTudeckyro JIMHY aHKEPOBKH MPUHUMAIOT HE MEHEe u 200 MM, a st

HEHaIIPATaeMbIX CTEP)KHEH Takoke HE MEHEe 'O,an .
Jljis 37IeMEHTOB M3 MEJIKO3EPHUCTOro OeToHa rpymnnbl A TpedyeMasi pacueTHas BEJIMYUHA JUTMHbI

aHKEpOBKU JIOJDKHA OBbITH yBenuueHa Ha 10 ds JUIS pacTsIHYTOro OeToHa U Ha 5 d5 - JUIA CXKaToro.

10.3.26 VYcuiame, BOCIPHHUMAEMOE aHKCPYEMBIM CTEPKHEM apMaTypbl — ° ONPEIENSIOT 110
dopmyne
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N=R AT <R A

n , (10.4)

rIe Ia” - JUIMHA aHKEepOBKHW, ompenensemas cormacHo 10.3.25, mpuHuUMas COOTHOIIEHUE

A&,cal -
A%,ef

1

>

L - PpaCCTOAHUEC OT KOHIA aHKCPYEMOI'O CTCPXKHA O PaCCMATPUBACMOI0 ITOIICPCUYHOI0 CCUCHHA

DJIEMEHTA.
10.3.27 Ha xpaliHuX CBOOOJHBIX OIOpax 3JEMEHTOB JUIMHA 3alyCcKa PacTSHYTBIX CTEpKHEH

<
HCHaIpAracMou apMaTyphbl 3a BHYTPCHHIOIO I'PaHb CBO6OJIHOI/I OIIOPEI MPU BBOTOJIHECHUH YCIIOBU A Q_ Q)I

(em. 8.1.31 - 8.1.35) mommkHa COCTaBIATH HE MeHee 5 ds . Ecnn yxazanHoe ycnoBue He coOunrojaaercs,
JUIMHY 3allycKa apMarypsl 3a IpaHb ONOPBI ONpeaessatoT coracHo 10.3.25.

10.3.28 TIpu ycTpoiicTBe Ha KOHIIAX CTEPXKHEH CIeNMaIbHBIX aHKEPOB B BUJE IUIACTHH, A0,
racK, YroJIKOB, BBICA)KEHHBIX TIOJIOBOK M T.I. IUIOLIAJb KOHTAaKkTa aHKepa ¢ OETOHOM JIOJDKHA
YIAOBJIETBOPATh YCIOBUIO TMPOYHOCTH OeroHa Ha cmsarue. Kpome TOoro, mpu MNpOEKTMPOBAHUHU
IIPUBApUBAEMbIX aHKEPHBIX JI€Talel ciellyeT YUUThIBATh XapaKTEepUCTUKA MeTajlla IO CBapMBaeMOCTH, a
TaKKe CIOCOOBI U YCIIOBHS CBAPKU.

CoenuHe HNsI HEeHANIPSATAae MO apMaTypbl

10.3.29 Jlna coenvHEHUs HEHampsraeMoOM apMaTypbl NPUHUMAKOT OAWH U3 CIEAYIOLMX THUIIOB
CTBIKOB:

a) CTHIKM BHAXJIECTKy O€3 CBapKu:

C MPSIMBIMH KOHIIAMH CTEPKHEH MEeprOANYECKOro MPOUILS;

C NPSAMBIMU KOHIIAMH CTEp’KHEW C NMPUBAPKON MM YCTAaHOBKOM Ha JJIMHE HAXJIECTKH MOIMEPEUHbIX
CTEp>KHEH;

c 3aru0amMM Ha KOHLAX (KPIOKH, JIAIKW, METJIN); MPH 3TOM Ul TIIAJKUX CTEP)KHEH NpPUMEHSIOT
TOJIBKO KPIOKH U METIH.

0) cBapHbIE U MEXaHUUYECKUE CTHIKOBBIE COCJMHEHUS:

CO CBapKOM apMaTyphl;

C IPUMEHEHUEM CIEeLHAIbHBIX MEXaHUYECKUX YCTPOUCTB (CTHIKU C ONPECCOBAHHBIMH My(TaMu,
pe3b0OBBIMU My(TamMu U JIp.).

10.3.30 Ctplku apMmaTypsl BHaxJIecTKy (0e3 cBapKu) NPUMEHSIOT IpPHU CTHIKOBAaHUHU CTEPKHEU C
JTmaMeTpoM paboueit apmaTypbl He 6osee 40 mwm.

Ha coenuHeHus apmaTypbl BHAXJIECTKY pacIpoCTpaHstoTcs ykazanus 10.3.22.

CTbIKM pacTAHYTOM HWJIM CXKATOW apMmarypbl AOJDKHBI MMETh JJIMHY Iepenycka (HaxJecTKH) He

||

, OTIpenIeNsieMoro 1o gopmyre

- . As,cal
1= "ban Ases

MCHCEC 3HAYCHUA OJINHBI

,(10.5)
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rae 'O,an - 6a3oBas JUIMHA aHKEPOBKH, orpenensemas 1mo gopmyne (10.1);

'A&,cal , 'A%,ef -eMm. 10.3.25;

@ . kood¢umEeHT, YUNTHIBAIONMI BIMSHHE HANPSKEHHOrO —COCTOSHHS — apMaTyphl,

KOHCTPYKTHBHOTO PEILEHHUs 3JIEMEHTA B 30HE COEAUHEHUs CTEP>KHEH, KOJIMYecTBa CTHIKYEeMOM apMaTyphl B
OJTHOM CEYEHUU IO OTHOLICHHUIO K OOIIEMY KOJHUYECTBY apMaTypbl B 3TOM CEUYEHUH, PACCTOSIHUSI MEXy
CTBIKYEMBIMU CTEPKHSIMH.

HpI/I COCAMHCHUUN apMaTypbl NEPHUOAUICCKOTO HpO(l)I/IJ'ISI C IIpsAMbIMH KOHIIAMH, a TAKXKC INIAAKUX

CTepIKHEH ¢ KPIOKAMH MM TETISIMHI 63 TOTOTHHTETBHBIX aHKeP YIOWX YeTpoitcTB kodhdumment & s

pPacTSHYTOM apMaTypbl IPUHUMAIOT paBHBIM 1,2, a u1s cxxaToi apmatypsl - 0,9. Ilpu 3TOM MOJKHBI OBITH
COOJIIO/IEHBI CIIEAYIOIIME YCIOBHUSL:

OTHOCHUTEJIbHOE KOJINYECTBO CTBIKYEMOM B OJIHOM pAacyeTHOM CEYeHMHM »JJeMeHTa paboueit
pacTSHYTOI apMaTypbl IEepUOIUYECKOro Mpoduis nomkHO ObITh He Oonee 50%, riaakoil apMaTypsl (c
KPIOKaMH WU METISAMHE ) - He Ooree 25%);

YCHJIME, BOCIPUHMMAEMOE BCEW ITONEPEYHOM apMaTypoil, IOCTaBIECHHOM B IpEeJeNax CThIKA,
JIOJDKHO OBITH HE MEHEe MOJIOBUHBI YCUJIHS, BOCIIPUHMMAEMOTO CTHIKYyeMO B OJJTHOM PAacu€THOM CEUYEHUH
3JIEMEHTA PacTAHYTOW pabouell apMaTypoi;

paccTosHuEe MEXIY CTHIKYEMBIMH PaOOUYMMH CTEPKHSMH apMaTypbl HE JOJDKHO MPEeBBIIATH 4 ds ;
paccTosHue MEXIy COCeJHUMH CThIKAMU BHAxXJIECTKy (MO0 HIMPHUHE KeJle300eTOHHOTO 3JIEMEHTA)

IIOJKHO OBITH HE MeHee 2 ds U He MeHee 30 MM.
B kauectBe OAHOrO pacuEeTHOrO CEUEHUS JJIEMEHTA, PAacCMaTPUBAEMOIO IJsi ONpeAeNICHUS
OTHOCHUTEIHHOTO KOJMYECTBA CTHIKYEMOW apMaTypbl B OJHOM CEUYEHHH, MPUHUMAIOT y4acTOK DJIEMEHTa

BJIOJIb CTBIKYeMOW apMaTyphl AnuHOHN 1,3 l' . CunTaercs, 4TO CTBIKM apMaTypbl pPacloJIOKEHbI B OJTHOM
PacYEeTHOM CEYEHUH, €CIIA LIEHTPBI TUX CTBIKOB HAXOIATCS B IIPEAeIaxX JUIMHBI 3TOTO y4acTKa.
Jlonmyckaercs yBeIM4MBaThb OTHOCUTEIBHOE KOJIMYECTBO CTBIKYEMOW B OJHOM PacYeTHOM CEYCHUHU

arieMeHTa pabodel pacTsaH yroil apmarypsl 10 100%, npuHnMas 3HaueHue K03 ppuIneHTa o paBHBIM 2,0.
Ilpr OTHOCUTENBHOM KOJMYECTBE CTHIKYEMOW B OJHOM pPacu€THOM CEUEHUH apMaTypbl IEPHOIUYECKOTO

npoduist 6onee 50% u maakoil apmatypbl Oosee 25% 3HaueHus KodbdunHeHTa o ONPENEIAI0T 110

JIMHEMHON UHTEPIOJISALUN.

[lpn HamWuuM JOMOJHHUTEIBHBIX AHKEPYIOUIMX YCTPOHCTB Ha KOHIIAX CTBIKYEeMBIX CTEp:KHEH
(mpuBapka MomnepevyHoil apMaTyphl, 3aruba KOHIIOB CTBIKYEMbIX CTEpXHEH MEepuoanYecKoro mpouis u
Jp.) JJTMHA TIepenycka CTBIKYEMBIX CTEpXKHEH MOXeT ObITh yMEHbIlIeHa, HO He Oosee ueMm Ha 30%.

0.4a- 'O,an

B nmro6oMm cnydae ¢akrrueckas JiMHA MEPEMycKa T0JDKHA OBITh HE MEHEe , HE MeHee

20 ds n He MeHee 250 mm.

10.3.31 TIlpm coenvHeHWU apMaTypbl C HCIOJB30BAHHEM CBAapKd BBIOOp THUIIOB CBApHOIO
COCJIMHEHUSI W CIIOCOOOB CBAapKM TMPOM3BOAAT C YYETOM YCIOBUHM OKCIUTyaTallMM KOHCTPYKIHH,
CBApHMBAEMOCTH CTAIM M TPEOOBAHUM TTO TEXHOJIOTHH M3roTOBJIEHHS B cooTBeTCcTBUU ¢ ['OCT 14098,

10.3.32 Ilpu uCHOAB30BAaHUU IJISI CTHIKOB apMaTypbl MEXaHUYECKUX YCTPOHCTB B BHUIEC MYy(QT
(MydTel Ha pe3pbe, ompeccoBaHHbIE My(THl U T.O.) HECyHI@Asl CIIOCOOHOCTh MY(TOBOTO COEIMHEHHS
JIOJDKHA OBITh TaKOW K€, YTO M CTBIKYEMBIX CTEp)KHEH (COOTBETCTBEHHO IIPH PACTSHKEHUU WM CXKATHH).
KOHIIbI CTBIKYeMBIX CTEpXKHEH cienyeT 3aBOJUTh Ha TpeOyeMylo MIUHY B My(Ty, OIpenensemMyro
pacyeToM WIIH ONBITHBIM ITyTEM.

[Tpu ucmonb3oBanuu Myq¢r Ha pe3bde J0KHA OBITh oOecreueHa Tpedyemasi 3aTsDKKa MyQT s
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TUKBH ALY JTFO(Ta B pe3b0e.
I'nyTbie cTep:kHN

10.3.33 Ilpu npuMeHeHUH THYTOM apmaTypsl (OTTHOBI, 3aTHObl KOHIIOB CTEP)KHEN ) MUHUMAaJIbHBIN
quaMeTp 3aru0a OTAENBHOTO CTEpXHSI JOIDKEH OBITh TaKUM, 4TOOBI HM30€XaTh pas3pyLleHHS HIH
packaybIBaHusl OeTOHA BHYTPHU 3arn0a apMaTypHOTO CTEpIKHS U €ro pa3pylieHus B MecTe 3aruoa.

MuHuManbHBI IUAMETP ONPABKU d““ JUIsL apMaTypbl IPUHUMAIOT B 3aBUCHUMOCTH OT AUaMeETpa

CTCPIKHA ds HC MCHCC!

JUTSL TTIAIKUX CTepKHEH

d,=25d npu <20 MM;
d,,=4d npu =20
TS CTEPIKHEN MIEPUONIECKOTO TIPOQUIIS

d,=5d npu d<20 MM;
d,,=8 & npu =20\

JluamMeTp OIpaBKU MOXKET OBbITh TAKKE YCTAHOBJIEH B COOTBETCTBUM C TEXHUYECKUMH YCIOBUSMU
Ha KOHKPETHBINA BHJI apMaTypHI.

10.4 KoncrpynpoBanue OCHOBHBIX HeCYLIMX 7KeJIe300€ TOHHBIX KOHCTPYKIMI

10.4.1 Ilpu KOHCTPYHMPOBAHHUM OCHOBHBIX HECYIIMX JJIEMEHTOB KOHCTPYKTMBHOW CHCTEMBI
(KOJIOHH, CTE€H, IUIUT MEpPEeKPbITUH M MOKPHITHH, (QyHIAMEHTHBIX IUIMT) CIENYyeT COOII0AaTh 00IMe
tpeboBanus 10.2 m 10.3 MO KOHCTPYHPOBAHMIO KEJIE300€TOHHBIX KOHCTPYKLMH, a TakkKe YyKa3aHHs
HAaCTOSILIETO MOpa3ena.

10.4.2 KoJiOHHBI apMUPYIOT MNPOJOJBHOM, KaK MpPaBHJIO, CAMMETPUYHON apMaTypowu,
PAacIoIOKEHHOM 1O KOHTYpY MOINEPEeYHOTO CEYEHUs U, B HEOOXOIMMBIX ClIydasiX, BHYTPU MONEPEYHOrOo
CEUEHUs, U MOIMEPEYHON apMaTypol MO BBICOTE KOJOHHBI, OXBAThIBAIOLIEH BCE MPOAOJIbHBIE CTEPKHU U
PAcIIoJIOKEHHOM 110 KOHTYPY U BHYTPH IIONEPEUHOIO CEUEHUS.

KoHcTpykuuio momnepedyHoll apMarypbl B IpPEJeNax IONEPEYHOr0 CEUEHUs U MaKCUMAallbHbIE
pacCTOSHUS MEXKIY XOMYTaMH M CBS3IMH II0 BBICOTE€ KOJOHHBI CJEIyeT NMPUHUMATh TaKUMH, YTOOBI
IPEJOTBPATUTh BBITYYMBAHUE CXKATBIX NMPOJOJIBHBIX CTEP)KHENH U 00EeCHeUnTh PaBHOMEPHOE BOCIHPUSTHE
IIOIIEPEYHBIX CUJI [10 BBICOTE KOJIOHHBI.

10.4.3 Crenbl peKOMEHAYETCS apMUPOBATh, KaK MPaBMUJIO, BEPTUKAIBHOW M TOPU30HTAIHHOU
apMaTypoi, paclol0XEHHOH CHMMETPUYHO Yy OOKOBBIX CTOPOH CTEHBI, M IONEPEYHBIMU CBA3IMH,
COEIUHSIOUMMHU BEPTUKAIBHYIO U TOPU30HTAJIBHYIO apMaTypy, PACIOIOKEHHYIO Yy MPOTUBOIOJIOKHBIX
OOKOBBIX CTOPOH CTEHHBI.

MakcuMallbHOE PACCTOSIHME MEXIY BEPTHKAJIbHBIMH M TOPU30HTAIBHBIMU CTEP)KHSAMH, a TakKe
MaKCUMAJIBHOE pPAaCCTOSHUE MEXAy IOMEePEUYHbIMH CBS3SIMUA CIEAYeT IPUHUMATh TaKUMH, YTOOBI
MPEIOTBPATUTh BHITYYMBAHNE BEPTUKAIBHBIX CKAThIX CTEPKHEN U 00ecreuuTh paBHOMEPHOE BOCIPUSITHE
YCUJINM, IEUCTBYIOIIMX B CTEHE.

10.4.4 Ha TopueBbIX y4yacTKaX CTEHbl II0 €€ BBICOTE CJIEAYET YCTaHABJIMBATH IONEPEYHYIO
apMmatypy B Bujie [1-00pa3HbIX WM 3aMKHYTBIX XOMYTOB, CO3/AI0IMX TPEOYEMYIO aHKEPOBKY KOHIIEBBIX
Y4aCTKOB TOPU30HTAJIbHBIX CTEPKHEH W MPEJOXPAHSIONMX OT BBITYYMBAHMUS TOPLEBBIE CHXKATbIE
BEPTUKAJIbHBIE CTEPKHU CTEH.
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10.4.5 Y3n0Bbl€ CONpPSDKEHUSI CTEH B MECTaX MX IEPECEUEHUs NIPU HEBO3MOKHOCTU CKBO3HOIO
MPOITyCKa TOPU30HTAILHOM apMaTypbl CTEH Yepe3 dTOT CTHIK CIIEAyeT apMHpPOBATh IO BCEH BBHICOTE CTCH
nepecekaronmmucs II-oOpasHeIMH XOMyTamMH, OOECIEYMBAIOLMMH BOCIPHUATHE KOHILIEHTPUPOBAHHBIX
TOPU30HTAIBHBIX YCHJIMM B Y3JOBBIX COIPSDKEHUSAX CTEH, a TalKe MPEJOXPaHSIOIMMU BEPTHUKAIbHbIC
CKaThle CTEPKHU B Y3JIOBBIX CONPSHKEHUSX OT BBHITYYUBAHUSA U 00ECIICUMBAIONIIMHA aHKEPOBKY KOHII €BBIX
Y4aCTKOB TOPH30HTAJIBHBIX CTEPIKHEH.
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Pucyuok 10.1 — Auxepopka ¢ nomompio II-00pasHbIx nerasefi

10.4.6 ApmupoBaHue NUJIOHOB, 3aHUMAIOIMX I10 CBOMM TI'€OMETPHUYECKUM XapaKTepUCTHKAM
IIPOMEXYTOYHOE IOJIOKEHUE MEXAY CTEHAMH M KOJIOHHAMH, NPOU3BOAAT KaK ISl KOJIOHH WM Kak s
CTEH B 3aBICUMOCTHU OT COOTHOILIEHUS JJIMHBI U IIMPUHBI IONIEPEYHOTO CEUEHU S TUIIOHOB.

10.4.7 KonnuecTBO BEpTHUKAJIbHON M TOPU30HTAIBHON apMaTyphl B CTEHE CIIEAYET YCTaHaBIIMBaTh B
COOTBETCTBUM C JEHCTBYIOLIMMH B CTEHE YycuiausaMmH. lIpm »TOM pekomeHayeTcs nperycMaTpuBaTh
pPaBHOMEPHOE apMUPOBAHUE IO IUIOIAJU CTEHbl C YBEIUYEHHEM apMHUpPOBAaHUS Yy TOPLOB CTEHBI U Y
MIPOEMOB.

10.4.8 ApmupoBaHHE MJIOCKUX IUIMT CIEAYET OCYIIECTBJISITH MPOJOJIBHOW apMaTypoil B JIBYX
HAIpaBJICHUSX, paclojaraéMol y HWKHEW M BepxHed TIpaHed IUMTH, a B HEOOXOAMMBIX CIydasx
(cormacHO pacyery) W MOTEPEUHON apMaTypoi, pacroyiaraeMoi y KOJIOHH, CT€H U 1O TUIOMAAH TITUTHI.

10.4.9 Ha kOHIIEBBIX y4acCTKaX MJIOCKUX IUIMT CIEAYEeT YCTaHABJIMBATH IOINEPEUHYIO apMaTypy B
Buje [1-00pa3HbIX XOMYTOB, pacCIOJIOKEHHBIX 1O KPato IJIUThI, 0OECIIEUMBAIOLIMX BOCIPUITHE KPYTSLM X
MOMEHTOB Y Kpasl IUIUThI 1 HEOOXOAUMYIO aHKEPOBKY KOHIIEBBIX YHACTKOB IPOJIOJIbHON apMaTypsbl.

10.4.10 KonmuecTBO BepxHeH U HUKHEH MPOJOIBbHOI apMaTyphl B IUIUTE NEPEKPHITUN (TTOKPHITHS)
ClIeJlyeT YCTaHaBJIMBaTb B COOTBETCTBUM C JCHCTBYOUMMHU ycuiusMH. [Ipu 3TOM pekomeHnayercs s
HEPETYISIPHBIX KOHCTPYKTUBHBIX CHCTEM C LIEJIBI0 YIPOUICHUS apMHUPOBAHUs YCTaHABIMBATh: HUXKHIOKO
apMaTypy OJMHAKOBOM IO BCEH IUIOIAJM pPACCMATpPUBAEMON KOHCTPYKIMH B COOTBETCTBHU C
MaKCUMaJIbHBIMU 3HAQUYEHHUSMHM YCUJIMH B IpOJIETE IUIUTHI; OCHOBHYIO BEPXHIOI apMaTypy HNPUHHUMATbH
TaKOW K€, KaK M HMXKHIOK, a y KOJIOHH U CT€H YCTAHABJIMBATH JOIOJIHUTENIBHYIO BEPXHIOI apMaTypy,
KOTOpass B CyMME C OCHOBHOH J[0JKHAa BOCIPUHHUMATh ONOpPHbIE ycuius B IuMTe. I peryasipHbIX
KOHCTPYKTUBHBIX CHUCTEM MPOAOJIBHYIO apMaTypy PEKOMEHIYETCS YCTaHABJIMBATh IO HAJKOJOHHBIM U
MEXXKOJIOHHBIM II0JI0OCaM B JBYX B3aUMHO HEPIEHIUKYISAPHBIX HAIpPaBICHUAX B COOTBETCTBHUU C
JEHCTBYIOLIMMU B 3TUX I10JI0CAX YCUJIUSIMU.

Jlomyckaercs yCTaHOBKa YacTH apMarypbl IUIMUT B BHUJE CBapHBIX HENPEPHIBHBIX KapKacoB B
HAJIKOJIOHHBIX 110JIOCAX IJIUT B JABYX HApaBJIEHUAX (CKPBITbIE OAJIKM), IPU 3TOM KapKachl TOJKHBI OBbITh
IIPOIYILLEHBI CKBO3b TEJIO KOJIOHH.

Jljis cokpalieHus: pacxo/ia apMaTypbl MOYKHO TakkKe peKOMEHI0BaTh YCTaHOBKY I10 BCEH IUIOIAIN
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IJIMTBl HUJKHEHM W BEpXHEM apMarypbl, OTBEYAIOLIEH MHUHUMAJIbHOMY IIPOLIEHTY apMUpOBaHHUs, a Ha
y4acTKaxX, TA€ JACUCTBYIOUME YCUIMs IPEBBILAIOT YCUJIUSA, BOCIPHUHMUMAEMblEe 3TOW apMaTypou,
YCTaHOBKY JIONMOJHUTENBHONM apMaTypel, B CYMME C BBIIICYKa3aHHON apMarTypol, BOCHPHUHUMAIO IIEH
NEUCTBYIONME HA ATHX y4acTKaxX ycuius. Takoil Moaxox MPUBOIUT K Oosiee CIOKHOMY apMHUPOBAHHIO
MepeKpBITHiL, TpeOyromeMy OoJiee TIIATEIFHOTO KOHTPOJIS apMaTypHBIX paboT.

ApmupoBanue QpyHIaMEHTHBIX TUIUT CIEAYeT MPOU3BOIUTH aHATIOTUYHBIM 00pazoM.

10.4.11 KonHcTpynpoBaHHE Y3JIOB COIPSHKEHUS OATOK C KOJOHHAMH CJEAYeT MPOU3BOAUTH B
cootBeTcTBUH ¢ prcyHkoMm 10.2. I[Ipum 3TOM HEOOXOIUMO MPETYCMOTPETh MOMEPEUHYI0 apMaTypy B BHJE
3aMKHYTBIX XOMYTOB MM [1-00pa3HbIX eTasneil B 30He aHKePOBKU paboyeil apMaTypbl OajKu.
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Pucynox 10.3 — Pazmemenue 0TOpHON apMaTypPbl B 30HE NiepecedeHun ABYX Ganok

10.4.12 B y3max mepeceueHus OaIOK CJIENYET YCTAHABJIMBATH JIOMOJHUTEIBHYIO IOMEPEUYHYIO
apMatypy Julsi BOCIPUSTHS PEaKklUy OT BTOPOCTENEHHOM Oanku. B rimaBHOM Oanke 3Ty apMaTypy cienyeT
yCcTaHaBIMBaTh Ha umpuHe b+2h, rne b m h - mmpuHa W BBICOTA BTOpPOCTENIEHHOM Oanku, BO
BTOPOCTETNIEHHON Oajke - Ha yyacTke mmpuHoil h/3. Apmarypy cienyer ycTaHaBJIUBaTh B BHUJIE XOMYTOB,
OXBATHIBAIOIMX MPOJOJBHYIO apMarypy, - JAONOJHUTEIBHO K apMmarype, TpeOyeMoH Mo pacdery
HAKIOHHBIX WM IPOCTPAHCTBEHHBIX CEUCHH .

11 TpeGoBaHusl K U3rOTOBJIe HMIO, BO3BEAE€HHUIO M IKCILIyaTAllUM 0€ TOHHBIX M KeJie300€ TOHHBIX
KOHCTPYKIUIA

11.1 Beron

Hudopmarus 06 MU3MEHEHWSIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 dexabps 2015 2. N 981/np, 6
nynkm 11.1.1 6necenst usmenenus, ecmynarowjue 6 cuny c¢ 25 mapma 2016 e.

Cm. mexcm nynkma 6 npeovioyujeli peoaxyuu

11.1.1 Tlombop coctaBa OETOHHOW cMecH TPOU3BOJAT C IIENbI0 TMOJydeHHs OeToHa B
KOHCTPYKIMSX, OTBEYAIOLIETO TEXHUYECKUM IOKA3aTelsiM, YCTAHOBJICHHBIM B paszzeie O U MPUHATHIM B
MIPOEKTE.

3a OCHOBY IpH MOA0OpE cOcTaBa OETOHA cleqyeT NPUHUMATh ONpeAessSio i Ul JaHHOTO BUIA
O0eToHa M Ha3HAYEHHS KOHCTPYKIMH IMOKa3aTesnb OeToHa. [Ipu 3TOM MOIKHBI OBITH 00ECTICUeHBI U Jpyrue
YCTaHOBJICHHBIE MPOEKTOM ITOKa3aTeNId KauecTBa OeTOHA.

IIpoexkTpoBanue u mogdOp coctaBa OETOHHOM cMecu 1Mo TpeOyeMoil MPOYHOCTH OeTOHa ClenyeT
MIPOU3BONTB, pyKOBOACTBYACh [[OCT 27006, TOCT 26633.

IIpu mombope coctaBa OETOHHOW CMECH JIOJDKHBI OBITH OOECTeYeHBI TpeOyemble IOKa3aTeln
KauecTBa (yI000YKIaIbIBAEMOCTh, COXPaHSIEMOCTb, HEPACCIAMBAEMOCTh, BO3AYXOCOACPKAaHUE U JIpyrue
MOKa3aTesu).

CaoiictBa moaoOpaHHONW OETOHHOM CMECH IOJIKHBI COOTBETCTBOBATH TEXHOJOTHMHU IMPOMU3BOJCTBA
OeTOHHBIX paldoT, BKIIOYAIOIICH CPOKU U YCIOBUS TBEpACHUS OETOHA, CIOCOObI, PEKU Mbl TPUTOTOBIICHHS
U TPAHCHOPTUPOBAHUs OETOHHOM CMECH M JApyrue OCOOCHHOCTH TexHojormyeckoro mporecca (['OCT
7473, TOCT 10181).

[TogOop cocTaBa GETOHHOM cMecH ClieayeT MPOM3BOANUTH HA OCHOBE XapaKTEPUCTHUK MaTEepHUajoB,
MCIIOJIB3YeMBIX JIUISI €€ TPHUTOTOBJICHHUS, BKIIOYAIONMX BSDKYIIHE, 3alIOJHUTENN, BOAY U 3 (PEeKTHBHBIC
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no6asku (Mogudukaropsr) ('OCT 31108, TOCT 23732, TOCT 8267, TOCT 8736, TOCT 24211).

[lpu nmonbope cocraBa OETOHHOM CMecH CleAyeT IPUMEHATh MaTrepuaibl € Y4eTOM HX
HKOJIOTUYECKON YHCTOTHI (OTpaHMYEHHUE MO COJIEPKAHHIO PAAUOHYKIUIOB, PaJJOHA, TOKCHYHOCTH H T.I1.).

PacueT OCHOBHBIX ITapaMeTpOB cocTaBa OETOHHOI CMECH MPOU3BOJIAT C TOMOIIBIO 3aBHCUMOCTEH,
YCTaHOBJIEHHBIX SKCIIEPUMEHTAIIBHO.

Ilongbop cocraBa ¢ubpoOeTOoHAa cienyeT MPOU3BOAUTH COTNIACHO TMPHUBEIECHHBIM  BBIIIE
TpeOOBaHUSIM C YIETOM BHJIa M CBOMCTB apMUPYIOIX (HUOP.

11.1.2 Tlpu mpuroToBjaeHMH OCTOHHOW CMECH JIOJDKHA OBITH OOecriedeHa HeoOXoauMasi TOYHOCTh
JIO3UPOBKM BXOJIMX B OCTOHHYIO CMECh MaTepHajioB U IOCIel0BaTeNbHOCTh MX 3arpyxenHus (CII
70.13330).

[lepemenmBanue OETOHHOM CMECH CIEAyeT BBINOJIHATH TaK, YTOObI OOECIEeUUTh PaBHOMEPHOE
pacripesielieHie KOMIIOHEHTOB 10 BceMy o00beMy cMecH. I[IpogomKUTenbHOCTh IepeMelMBaHus
MPUHAMAIOT B COOTBETCTBHU C WHCTPYKIHUSMH TPEANPHUSATHA - H3rOTOBUTENEH OETOHO-CMECHTEIhHBIX
YCTaHOBOK (3aBOJIOB) MJIM YCTAHABIUBAIOT ONBITHBIM ITyTEM.

11.1.3 TpancnoptupoBaHue OETOHHOH CMECH CIEIyeT OCYLIECTBIIATh CIOCOOaMHU M CPEICTBAMU,
00ecTIeynBaONMMHI COXPAHHOCTh €€ CBOWCTB M MCKIIOYAIOIIMMH €€ PACCIIOCHHE, a TaKKe 3arps3HeHUe
MOCTOPOHHMMHU MaTepuaiamu. JlomyckaeTcsi BOCCTaHOBJIGHHME OTJENBHBIX IIOKa3zaTellel KauecTBa
OETOHHOH CMecH Ha MecTe YKIaJKd 3a CUeT BBEICHHS XWMHUYECKUX J00AaBOK WM MCIIOJIb30BaHUSA
TEXHOJOTUYECKUX TTPHEMOB ITPH YCIIOBUU 00ECIICUCHHSI BCEX IPYIUX TPeOYyeMBIX MOKa3aTelieii KauecTBa.

11.1.4 Yxnaaky u yrjaoTHeHHE OETOHA CIEAyeT BBIMOIHATH TAKMM 00pa3oM, YTOOBI MOXKHO OBIIO
rapaHTUPOBATh B KOHCTPYKIHUSAX JOCTaTOYHYIO OJHOPOJHOCTh W IUIOTHOCTh OETOHA, OTBEYAIOIIMX
TpeOOBaHUSIM, TPEYCMOTPEHHBIM JUIsl paccMaTpuBaeMoil crpoutenbHoi KoHeTpykuuu (CIT 70.13330).

[Ipumensiemblie ciocoObl M peKUMBI (POPMOBAHUS TOJDKHBI 00ECIIeUnBATh 3aJaHHYIO IJIOTHOCTh U
OJTHOPOJTHOCTh M YCTaHABJIMBAIOTCA C YYETOM IOKa3aTelel KauyecTBa OETOHHON CMeCH, BUa KOHCTP yKIHH
Y U3JIeNHS U KOHKPETHBIX WH)KEHEPHO-Te0JIOTHYECKUX U MPOU3BOICTBEHHBIX YCIOBUM.

[lopsinox OGeTOHMpOBaHUS ClleAyeT YCTAHABIMBAaTh, IpelycMaTpUBas pPACHOJOKEHUE IIBOB
OETOHHPOBAHHUS C YUIETOM TEXHOJIOTHH BO3BEICHUS COOPYKEHHS M €r0 KOHCTPYKTHBHBIX OCOOCHHOCTEH.
[Tpu 3TOM mMoipKHA OBITH OOecrieueHa HeoOXoauMas MPOYHOCTh KOHTAKTa MOBEPXHOCTEH OeTOHA B IIBE
OETOHUPOBaHMUS, a TAKKE TPOYHOCTh KOHCTPYKLHUH C YYETOM HAJUYMs IIBOB OETOHUPOBAHUSI.

[lpn yxmaake OETOHHOW CMECH TPU TMOHMXEHHBIX TOJOXHUTEIBHBIX M OTPHUIIATEIBHBIX WITU
MOBBIIICHHBIX ~ TOJOKUTEIBHBIX TEMIlepaTypaxX JOJDKHBI  ObITh  MPEAYCMOTPEHBl  CIICLHAIbHbBIC
MeponpusATHs, o0ecrieynBaronye TpedyemMoe KauecTBo OeToHa.

11.1.5 Tsepnmenue OeToHa ciemayeT oOecneynBaTh 0O€3 MPUMEHEHUS WM C TPUMEHEHHEM
YCKOPSIFOIMX TEXHOJIOTUYECKUX BO3JACHCTBUU (C IMOMOIIBIO TEIMJIOBJIAXHOCTHOM 00pabOTKU mpH
HOPMaJIbHOM WJIM TIOBBIIICHHOM JIaBJICHUN ).

B OeroHe B nporecce TBEPJICHUS cleyeT HOJIICP’)KUBATh pacueTHbII
TEeMIEpPaTypHO-BIAKHOCTHBIA pexkuM. [Ipu HEoOXoAMMOCTH i CO3aHMs YCIOBUN, 00ecredrBaronmx
HapacTaHWe MPOYHOCTH OETOHA M CHIIKEHHUE YCAIOYHBIX SIBJICHUN, CIENyeT NPUMEHATH CIIeIUabHbIC
3aIMTHBIC MEPONPUATHS. B TEXHOJIOrHYECKOM TPOIECCe TEIUIOBOM OOpabOTKU W3AENUil JOJKHBI OBITh
NPUHATHEL MEphl MO CHIDKEHUIO TEMIEPAaTypHBIX IMEepenaoB M B3aUMHBIX TMEPEMEIICHHN MexXIy
omamyoouHOM Gopmoii n GeToOHOM.

B MaccHMBHBIX MOHOJMTHBIX KOHCTPYKIHSX CJEIYeT TMpeaycMaTpUBaTh MEPOIPUSTHS T10
YMEHBIIICHUIO BIHSHUS TEMIIEPATYPHO-BIAKHOCTHBIX MOJIEH HAPSHKEHHH, CBSI3aHHBIX C 9K30TepMUEH pu
TBEp/ICHUU OeTOHA, Ha Pa0OTy KOHCTPYKIUH.

11.2 Apmatypa

11.2.1 Apmarypa, ucnojib3yemass Jjis apMHUPOBAHUA KOHCTPYKIMH, JOJPKHA COOTBETCTBOBATh
MPOEKTy M TpeOOBaHUSAM COOTBETCTBYIOIMX CTaHAAPTOB. Apmarypa JODKHAa HMMETh MapKUPOBKY U
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COOTBETCTBYIOIIME CEPTHU(UKATHI, YIOCTOBEPSIONME €€ KaYyeCTBO.

VYcnoBust XxpaHeHUs apMaTypbl U €€ MEepeBO3KU JODKHBI MCKIIOYATh 3arpsisHEHUE, KOPPO3UOHHbIE
MOPAXXEHHU s, MEXaHUYECKUE MOBPEXKACHUS WM IUIaCTHYECKHe JieopMaliuy, yXyalalnee ClelieHue ¢
O6eToHOM.

11.2.2 VYcraHoBKy BsI3aHOM apmarypbl B omnanxyOO4Hble (OPMBI CleAyeT TPOU3BOJUTH B
COOTBETCTBUHU C MPOEKTOM. [Ipu 3TOM AokHA OBITH MpeaycMOTpeHa HaAexkHas (UKCcalHs MOJI0KEHUSI
apMaTypHBIX CTEpXKHEH C IMOMOILBIO CIEUAIbHBIX MEPOINPUATUH, OOecleunBaro@as HEBO3MOXKHOCTb
CMEILEHHUS apMaTyphl B IPOIIECCE €€ YCTAHOBKU M OETOHHPOBAHUS KOHCTPYKIIMH.

11.2.3 OtwioHEHHS OT MNPOEKTHOTO TMOJIOKEHUSI apMaTypbl HpU €€ YCTAaHOBKE HE JIOJIKHBI
IIPEBBINIATH JTONYCTUMBIX 3Ha4Y€HHM, ycTaHOBJIEeHHBIX CII 70.13330.

11.2.4 CmapHble apMaTypHble H3IeNHs (CETKH, KapKAchl) CIEeNyeT HM3rOTaBJIMBaTh C ITOMOIIBIO
KOHTAaKTHO-TOYEYHOM CBAapKM WM HHBIMU CIIOCOOaMM, OOECIEeUMBAIONMMH TpeOyeMyl0 IPOYHOCTH
CBAPHOTO COEIMHEHMS M HE [OMYCKAIOUMMHU CHUJKEHUSI TPOYHOCTH COEOUHSIEMBIX apMaTypHBIX
sanemeHToB (['OCT 14098, 'OCT 10922).

VYCTaHOBKY CBapHBIX apMaTypHBIX W3JeMUN B onaayOouyHble (OpMBI clenyeT MPOU3BOJUTH B
COOTBETCTBUHU C MpoekToM. Ilpu 3ToM nomkHa OBITH MpeaycMOTpeHa HazeKHas (uKcalus MOJI0KEHUS
apMaTypHBIX M3 C TMOMOIIBIO CHEHHATBbHBIX MEpONPUSTHH, 00eCleYynBaIOIMX HEBO3MOXKHOCTD
CMEIICHHS apMaTypHBIX U3JEUi B IPOIIECcCe YCTAHOBKH U OETOHHPOBAHUSL.

OTKIOHEHHUS] OT MPOEKTHOTO MOJIOKEHMSI apMaTypHBIX U3JENUN MPU WX YCTAHOBKE HE JIOJIKHBI
MPEBBINIATH IONMYCTUMBIX 3HaYeHU, yctaHOBIeHHBIX CI1 70.13330.

11.2.5 3aru® apMaTypHBIX CTEpPKHEU CIIEYeT OCYIIECTBIISATH C MTOMOIIBIO CIICIIHAIBHBIX OMPABOK,
ofOecnieunBarONMX HEOOXOUMbIE 3HAYEHUS Paluyca KPUBU3HBI.

11.2.6 CpapHble CTBIKM apMaTypbl BBIIIOJHSIOT C IIOMOIIBIO KOHTAaKTHOM, JyroBOM WJIM BaHHOU
cBapku. lIpumeHsieMblli crmoco® CBapku JOJDKEH o0ecrneuynBaTh HEOOXOAMMYIO MPOYHOCTH CBAPHOTO
COEMHEHHUs, a TakKe MNPOYHOCTh U JAe(hOPMAaTUBHOCTh MPHUMBIKAIONMX K CBapHOMY COEIMHEHHIO
Y4acTKOB apMaTypHBIX CTEPKHEH.

11.2.7 Mexannueckue coequHEHUsI (CTBIKM) apMaTypbl CIEAYET BBIIOJHATE C IOMOUIBIO
ONPECCOBAHHBIX M Pe3bOOBBIX MY(PT. IIpouyHOCTH MEXaHMYECKOTO COEIMHEHUsSI PACTSHYTOW apMaTypbl
JIOJKHA OBITh TaKOM e, 4TO U CTBIKYEMBIX CTEpKHEH.

11.2.8 Tlpu HaTsDKEHUM apMaTyphl Ha YIIOPHI UM 3aTBEPAEBIIM I OETOH JOJKHBI OBITh 0OECTIeUeHBI
YCTAaHOBJICHHBIE B IPOEKTE KOHTPOJIUPYEMbIE 3HAUEHUS MPEABAPUTEILHOTO HAMpPsDKEHUS B Tpeaesiax
JIOTIYCKAaEMbIX  3HAQUEHUM  OTKIOHEHWMH, YCTAaHOBJIEHHBIX HOPMAaTUBHBIMM  JOKYMEHTaMH WU
creuaIbHbIMU TPEOOBAHUSIMH.

[lpuy ormycke HaTSHKEHHUS  apMaTypbl  cleayeT — oOecleuuBaTh  IUIABHYIO — Ileperady
MPEIBAPUTEIBHOTO HANIPSDKEHUS Ha OSTOH.

Wudopmarys 00 n3MEHEHWSIX:
Iloopasoen 11.2 oononnen nynkmom 11.2.9 ¢ 20 anpens 2018 2. - Usmenenue N 3
11.2.9 W3roroBiiecHME W KOHCTPYMPOBAHHE MEXAHUUYECKUX COCIMHEHUN apMmaTypbl, a TaKKe

KOHCTPYUPOBAHHUC U TPOCKTUPOBAHHUC JKEIe300€TOHHBIX KOHCTPYKLIHﬁ C MCXaHUYCCKNMH COCIMHCHUAMU
apMartyphbl CICAYCT BBIMMOJHATL B COOTBETCTBUU C YKA3AHUAMU TTPUIIOKCHU A M.

11.3 Onanyoka

11.3.1 Onanybka (omasryoounbie (GOpMBI) ITOJDKHA BBITIOJHSTH CICIYIOIME OCHOBHBIC (DYHKIIHUH:
NpuaTh OETOHY MPOCKTHYIO (POPMY KOHCTPYKIIMH, 00ECIEeUnuTh TpeOyeMblii BUJ BHEUIHEH MOBEPXHOCTH
O0eToHa, MOANEPKMBATh KOHCTPYKIIMIO TOKA OHA HE Ha0epeT pacnalyOOYyHYI0 MPOYHOCTh H, MPHU
HEOOXOIMMOCTH, CITY’)KHTh YIIOPOM IPH HATSHKCHUU apMaTYpPhI.

[Ipy M3roTOBIEHUM KOHCTPYKIHMH NPUMEHSIOT MHBEHTApHYIO U CIICIMAIbHYIO, IEPECTaBHYIO U
nepenasuxHyto onanyoky (I'OCT 52085, TOCT 52086, TOCT 25781).
OnanyOKy 1 ee KperuieHus CIeayeT MPOSKTUPOBATh U M3rOTABIMBATH TAKUM 00pa3oM, YTOOBI OHU
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MOTJIM BOCTIPUHSATH HAarpy3Kd, BO3HUKAIOIIE B MPOIIECCE MPOU3BOJICTBA pabOT, TO3BOJISIIN KOHCTP YKIUSIM
cBOOOAHO J1ehOpMUPOBATHCS U OOECIEUUBAIN COONIIOIEHHUE JIOMYCKOB B IpEfesiaX, YCTAHOBJIEHHBIX IS
JAHHON KOHCTPYKLIMM UJIH COOPYKEHUS.

OmnanyOKka U KperieHUs! JOJDKHBI COOTBETCTBOBATh NMPHUHSITHIM CIIOCO0aM YKIAQAKU U YIJIOTHEHUS
OETOHHOM CMECH, YCIIOBHUSIM MPEIBAPUTEIIBHOTO HAIPSDKEHU S, TBEPACHU S OETOHA B TEMIJIOBOM 00pabOTKH.

CpeMHYI0 ONaNyOKy CIeIyeT MPOSKTHPOBATh M HM3rOTABIMBATh TaKUM 00pa3oM, 4TOOBI Oblia
obecrniedyeHa pacmaryOka KOHCTPYKIIHH O3 TTOBPEKICHUS OETOHA.

PacmanyOKy KOHCTpYKIHMH CleayeT NTPOM3BOIUTH TOCiIe Habopa OCTOHOM pacmayOOdHON
IPOYHOCTH.

HecwvemHuyro omairyOKy ciieyeT IMPOEKTHPOBATH KAK COCTABHYIO YaCTh KOHCTPYKIUH.

11.4 BeToHHbIe M xkeJie300e TOHHbIE KOHCTPYKIIUH

11.4.1 WsroroBineHne OETOHHBIX M KEJIC300€TOHHBIX KOHCTPYKIIMHA BKIIOYACT OMATyOOYHBIE,
apMaTypHble U O€TOHHBIE pabOThl, TPOBOAMMBIE B COOTBETCTBHH C ykazaHusmu 11.1, 11.2 u 11.3.

I'oTOBBIE KOHCTPYKIMHU JODKHBI OTBedaTh TpeOoBanusM npoekra u ['OCT 13015. Otknonenus
reOMEeTPUYECKHX Pa3MEpPOB JOJDKHBI YKIAAbIBAThCA B Mpeenax AONYCKOB, YCTaHOBJIEHHBIX AJIS JTaHHOM
KOHCTPYKLIUH.

11.4.2 B GeTOHHBIX U KeIe300€TOHHBIX KOHCTPYKIHAX K Hadaly UX AKCIUTyaTaluy (hakTHIecKas
IPOYHOCTH OETOHA JJOJKHA OBITh HE HUXKE TpeOyeMol IPOYHOCTH OE€TOHA, YCTAaHOBJIEHHOM B IIPOEKTE.

B cOopHBIX OETOHHBIX U KeNe300eTOHHBIX KOHCTPYKUMSIX JOJDKHA OBITh oOecreueHa
YCTaHOBJIEHHAs! IPOEKTOM OTITYCKHAsl IIPOYHOCTh OETOHA (IIPOYHOCTH OETOHA MPH OTIHPaBKE KOHCTPYKIUU
NOTPEOUTEIN0), a A INpEeIHANPSDKCHHBIX KOHCTPYKUMH - YCTAHOBJIEHHAs IIPOEKTOM IepelaTodHas
MPOYHOCTH (IPOYHOCTH OETOHA PH OTITYCKE HATSHKEHUS apMaTyphl).

B MOHOMHMTHBIX KOHCTPYKIIMSX TOJDKHA OBITH oOecredeHa pacnanyOodHash MPOYHOCTh OETOHA B
YCTaHOBJICHHOM IIPOEKTOM BO3pacTe (IIPU CHATHH HECyLel onamyOkH).

11.4.3 TlogbeM KOHCTPYKIMM CJEIYeT OCYIIECTBISATH C IMOMOIIBIO CHEHUATBHBIX YCTPOWUCTB
(MOHTQ)XHBIX IIE€TEJIb U APYTUX MPUCIOCOOICHH ), TPEAYCMOTPEHHBIX TPOEKTOM. [IpH 3TOM 10JIKHBI OBITH
oOecrieyeHbl YCIOBUS MOJbeMa, UCKIIOYAIOUME pa3pyLieHHe, NOTEPI0 YCTOWUUBOCTH, ONMPOKUIbIBAHUE,
packauMBaHME U BPAILCHUE KOHCTPYKLIHH.

11.4.4 YcnoBus TpaHCIOPTUPOBKU, CKIAIUPOBAHUS U XPAHEHUsI KOHCTPYKUHM JOJKHBI OTBEYATh
yKazaHUsIM, NPUBEJICHHBIM B npoekte. [Ipu 3ToM omkHa OBbITH oOecrieueHa COXpaHHOCTh KOHCTPYKIIHMH,
MOBEPXHOCTEH OETOHA, BBIITYCKOB apMaTypbl U MOHTAXKHBIX IIETEIb OT MOBPEXKICHHH.

11.4.5 Bo3BeneHue 37aHUA W COOPY)KCHHH W3 COOPHBIX A3JIEMEHTOB CIIEAYeT IPOU3BOJIUTH B
COOTBETCTBUU C MPOEKTOM IIPOMU3BOJACTBA pabOT, B KOTOPOM JOJDKHBI OBITh IPESYCMOTPEHbI
MOCJIEIOBATEILHOCTh YCTAHOBKMA KOHCTPYKIIUUA M MEPONpUsITHs, 00ecIieuu Baroume TpedyeMylo TOYHOCTh
YCTaHOBKH, IPOCTPAHCTBEHHYIO HEM3MEHSIEMOCTh KOHCTPYKUUN B MPOILECCE UX YKPYIHUTEIBHOW COOpKU
Y YCTaHOBKU B IIPOEKTHOE IOJIOKEHUE, YCTOMYMBOCTh KOHCTPYKLUUM U YacTel 3[jaHUs UM COOPYKEHUS B
npoliecce BO3BeIeHU s, Oe30I1acHbIe YCIOBUS TPya.

Ilpu BO3BeAeHUHU 3AaHUNA U COOPYKEHHMH M3 MOHOJMTHOIO OETOHA CleayeT MNpeayCMaTpUBaTh
MOCJIEIOBATEIbHOCTH ~ OCTOHUPOBAHMS ~ KOHCTPYKUMU, CHSATHS W TEPECTaHOBKU  ONaIyOKH,
o0ecnieunBarolye MPOYHOCTb, TPEUMHOCTOMKOCTh U KECTKOCTh KOHCTPYKIUMU B Ipoliecce BO3BEACHMUS.
Kpome srtoro cienyer mpenycMaTpuBaTh MEpPONpHUSTHS (KOHCTPYKTUBHBIE M TEXHOJIOTUYECKHE, a MpPH
HEOOXOMMOCTH - BBIITOJHEHHE pacyeTra), OTpaHNYMBAIOIEe 00pa30BaHUE M PAa3BUTHE TEXHOJOTHYECKHX
TPELMH.

OTKIIOHEHMs] KOHCTPYKUUH OT HPOEKTHOIO IOJOXKEHUS HE JOJDKHBI MPEBBILATH JOMNYCTUMBIX
3HAYEHUH, YCTAHOBJICHHBIX U COOTBETCTBYIOIMX KOHCTPYKUMH (KOJOHH, OaloK, NJHMT) 3AaHUNA H
coopyxenuit (CI1 70.13330).

11.4.6 KoHcTpykuuu cieayeT cojaepkaTb TakuM 0Opa3oM, 4YTOObI OHHU BBINOJHSUIM CBOE
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Ha3HA4YeHUE, MPEIyCMOTPEHHOE B MPOEKTE, 3a BEChb YCTAHOBJIECHHBIA CPOK CHYKOBbI 30aHUS WU
coopyxkeHus. HeoOxomumo coOmOmAaTh pPEXUM IKCITyaTalldd OCTOHHBIX H  KEJIe300€TOHHBIX
KOHCTPYKIHMH 30aHUW U COOpPYKEHHH, HCKIIOYAIMA CHUXEHHE HX HeCyleld CrnocoOHOCTH,
AKCIIJTyaTAlIMOHHOM MPUTOJTHOCTH M JOJTOBEUHOCTH BCIEACTBUE TPYObIX HAPYIICHUN HOPMUPYEMBIX
YCIOBUHM  JKcITyaTanuu  (Teperpy3ka  KOHCTPYKIUN,  HECOONIOJIeHHEe  CPOKOB  INPOBEIEHUS
MIJIAaHOBO-TMIPEAYIPEAUTENHFHBIX PEMOHTOB, MOBBIIIEHUE arpPECCUBHOCTH Cpelbl U T.1.). Eciu B mporecce
JKCIITyaTallud OOHApYXEHbI TMOBPEXKJICHUS KOHCTPYKIMM, KOTOpPhIE MOTYT BBI3BATh CHUIKEHHE €€
0e30MacHOCTH U TPEMSITCTBOBATh €€ HOPMalbHOMY (YHKIIMOHHPOBAHUIO, CJEIyeT BBIITOIHUTH
MEpOIPUATHS, TPEAYCMOTPEHHBIE B pazjene 12.

11.5 Konrpoab kayecTBa

11.5.1 KoHTponp KauecTBa KOHCTPYKLIUM [OJKEH YCTAaHABJIMBATh COOTBETCTBHE TEXHHUYECKUX
nokaszaresyieil KOHCTPYKIHMH (TeOMETPUYECKU X pa3MepOB, TPOYHOCTHBIX MOKa3zaTeliel OeToHa U apMaTypHhl,
IPOYHOCTH, TPEIIMHOCTOMKOCTH U e (POPMATUBHOCTU KOHCTPYKLHH) IPU UX U3TOTOBJIEHUHU, BO3BEIECHUH
U DKCIUTyaTallu¥, a TakKe IapaMeTpoOB TEXHOJIOTMYECKUX PpEeXUMOB IPOU3BOJICTBA IOKAa3aTEsAM,
YKa3aHHBIM B TIpoekTe, HopMaTUBHBIX HokymeHTax (CIT148.1330, [OCT 13015).

CriocoObl  KOHTpOJIA KauecTBa (MpaBMJIa KOHTPOJIS, METOJbl HCIBITAaHUNA) perimaMeHTHPYIOTCS
COOTBETCTBYIOILMMHU CTaHAAPTAMH U TEXHUYECKUMU YCIIOBUSIMU.

11.5.2 Jlna oOecneueHusi TpeOOBaHUMW, NPEABABISIEMBIX K OCTOHHBIM M >KEJI€300€TOHHBIM
KOHCTPYKIHSM, CIEAYyeT MPOU3BOIUTH KOHTPOJb KaueCcTBA MPOJYKLIHMH, BKIIOYAONMN B ce0s BXOIHOIM,
OnepalMOHHbIN, IPUEMOYHBIHN U KCILUTYaTallMOHHBIA KOHTPOJIb.

Hudopmanus 00 n3MEHEHHIX:

Usmenenuem N 2, ymeepocoennvim npuxazom Muncmpos Poccuu om 30 oexabpsa 2015 e. N 981/np,
nyuxkm 11.5.3 uznooicen 6 Hosoli pedaxyuu, ecmynatowetl 8 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujetl peoakyuu

11.5.3 KoHTposips mpoyHocTH O€TOHa cleayeT IPOBOAUTH IO pe3yabTaTaM HCIBITaHUS JMOO
CIeIMaIbHO U3TOTOBJICHHBIX HJIM OTOOPAHHBIX U3 KOHCTPYKIIUHM KOHTPOIBHBIX 00pasmos o ['OCT 10180,
I'OCT 28570 nu6o merogamu Hepazpymatomero koHTposs mo [OCT 17624, TOCT 22690.

JUis MOHOJNMTHBIX KOHCTPYKUUH CJexyeT MPOBOAUTH CIUIOIHON KOHTPOJb MPOYHOCTH OETOHA
HepaspylIaloIMMH  METOJIaMHU, C O00s3aTelIbHBIM IOCTPOCHHEM TIPaJyMpPOBOUYHBIX 3aBUCHUMOCTEd. B
UCKIIIOUUTENBHBIX Cllydasx (OpU OTCYICTBUM JOCTylla K KOHCTPYKLHSIM) JOMYCKAETCS MPOBEIACHUE
KOHTPOJIL IPOYHOCTH OETOHA MOHOJIMTHBIX KOHCTP YK 110 KOHTPOJIbHBIM 00pasliaM, H3rOTOBJIEHHBIM Ha
MeCTe YKIaJAKhd OETOHHONW CMECH M TBEPACBIIMM B YCIOBUSX, HIACHTUYHBIX TBEpACHUIO OETOHA B
KOHCTPYKIIUSIX.

O1eHKy MPOYHOCTH OETOHA ClIeAyeT MPOBOAUTH cTaTucThueckumu Meromamu o ['OCT 18105 ¢
y4eToM (haKTUUYECKOH OJHOPOJHOCTH OeToHa 1o mpodyHocTu. [Ipu KoHTposie mpouHocTH OeToHa
HEpa3pyLIAloMMHA METOJaMU OJTHOPOJHOCTh NMPOYHOCTH OETOHA ONMPEACISIOT C Y4eTOM IMOTPEHIHOCTH
MPUMEHSEMBIX HEepa3pylaloMX METOJOB OINpeAeIeHUs IPOYHOCTH OETOHA.

[IpruMeHeHne HecTaTUYECKUX METOJOB KOHTPOJISl TPOYHOCTH OETOHA MOMYCKAeTCs I e AMHUIHBIX
KOHCTPYKUMH UM B HAYAJIbHBIM MEPUOJ MPOU3BOICTBA, WM MIPU MPUMEHEHUU HEPA3PYIIAIO M X METOI0B
OTpeeNIeHUs] MPOYHOCTU OETOHA C MCIOIb30BAHMEM YHUBEPCAIbHBIX 3aBUCUMOCTEH C UX MPUBSZKOM K
O0eTOHYy KOHTpPOIUPYeMOW mapTuu Oe3 TOCTPOCHHS TPaJlyHPOBOYHBIX 3aBHCHUMOCTEH, a Takke, B
UCKIIOYUTENBHBIX CIy4asX, IPH KOHTPOJE TPOYHOCTH OETOHA MOHOJUTHBIX KOHCTPYKIUH IO
KOHTPOJBHBIM 00pasiiaMm, U3roTOBJICHHBIM Ha CTpoUTENbHOM Tomaake mo ['OCT 18105.

Hudopmanus 00 n3MEHEHHSIX:

Uszmenenuem N 2, ymeepowcoennvim npuxazom Muncmpos Poccuu om 30 oexabps 2015 2. N 981/np,
nynxkm 11.5.4 uznoostcen 6 nogoti pedaxyuu, scmynaroweu 6 cuny ¢ 25 mapma 2016 2.
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Cm. mexecm nynkma 6 npeovloyujeli peoaxyuu
11.5.4 KoHTpoib MOpPO30CTOMKOCTH, BOJOHENPOHULIAEMOCTH M IUIOTHOCTH OETOHA CleIyeT
npousBoauts o ['OCT 10060; 'OCT 12730.5; I'OCT 12730.1; TOCT 27005.

Wudopmanust 06 U3MEHEHUSIX:
Ilynkm 11.5.5 usmenen c 20 anpena 2018 2. - U3menenue N 3

Cm. npeovloywyio peoakyuro

11.5.5 KonTtpons nokazareneil kauectBa apMaTypbl (BXOAHOW KOHTPOJIb) CIENYET MPOU3BOJIUTH B
COOTBETCTBUM C TPEOOBAHUSAMHU CTaHIAPTOB HA apMaTypy M HOpM O(GOpPMIIEHHUS aKTOB OLICHKH KadecTBa
KeNne300eTOHHBIX U3ACTH.

KonTpoas kauecTBa cBapounsix padot npousoaar cornacHo CIT70.13330, FOCT 10922, TOCT
23858.

KoHTponp kauecTBa MEXaHMYECKUX COEOUHEHUM apMmaTypsl npoBoasr cornacHo CII 70.13330 u
ykazaHusm 11.5.5.1-11.5.5.6.

Hudopmanus 06 n3MEHEHHSIX:

Ilynxkm 11.2.5 oononanen nynxkmom 11.5.5.1 ¢ 20 anpensa 2018 e. - Usmenenue N 3
11.5.5.1 Tlpu mpou3BoAcTBE pabOT C MEXaHWYECKUMH COCIMHEHUSMH apMaTypbl HEOOXOIUMO
MPOBOAMTD CIIEAYIONE BUJIBI KOHTPOJIS:
- BXOJHOM KOHTPOJIb COCTUHUTEIBHBIX MyOT U 000pyIOBaHUS;
- TEKyIIMi KOHTPOJIb B IPOLIECCE MPOU3BOJICTBA COSAMHEHUH (OTIEpallMOHHBIN U PUEMOYHBIN );
- cepTU(UKAITNOHHBIA KOHTPOJIb.

Hudopmanus 00 n3MEHEHHSIX:

Ilynkm 11.2.5 oononnen nynkmom 11.5.5.2 ¢ 20 anpens 2018 e. - Hsmenenue N 3

11.5.5.2 Kaxnas mydra U KOHTpraiika AOKHBI UMETh 3aBOJCKYI0 MapKHPOBKY, B KOTOpPOW B
00s13aTeTbHOM TIOPSIIKE JTOJDKHBI OBITH YKa3aHbI: TUI COCAMHUTEIBHOTO 3JieMeHTa (00O3HAa4YeHUE WIIU
COKpallleHue), TaMETP COCIMHSAEMBIX  CTepXKHEH U HOMeEp napTHu UIn 3HAK
MPEANPUATHUSI-TTPOU3BOIUTETIS.

VYka3aHHYI0O MapKApPOBKY HAHOCAT Ha KaXAYI0 COCAMHUTENbHYI0 My(pTy crmocoOamu,
o0ecreunBaloNMMU €€ COXPaHHOCTh JI0 MOMEHTA €€ UCIIOIb30BaHus, I0MYCKAaeTCsl HAHOCUTh MAPKUPOBKY
HECMBIBAEMOM  KpPackoW,  DJIIEKTPOMAarHUTHBIM  yIApPHO-TOYEUHBIM  METOJIOM,  HEIPEpPbIBHBIM
MpoYepYUBaHNEM TBEPAOCIIABHOM UITION MM APYrUMH criocobamu B cootBeTcTBUU ¢ ['OCT 7566.

Hudopmanus 00 ©3BMEHEHISIX:

Ilynkm 11.2.5 oononnen nynkmom 11.5.5.3 ¢ 20 anpens 2018 e. - Usmenenue N 3

11.5.53 Jlna KOHTpONs 3aTsDKKM MEXaHWUYECKHX COCIMHEHUN HEOOXOAMMO HCIONIb30BaTh
nuaamomerpuueckue kiroun mo ['OCT 33530, xoTopbie JOMKHBI MPOXOIUTh €XKETOJAHYIO KAIHMOPOBKY.
Yeunue 3aTsHKkd MY(T M KOHTpraek pe3bOOBBIX COCIMHEHHH MPOBEPSIOT KOHTPOJBHOM 3aTSHKKOW He
MmeHee 10% coennHenuit koHTponupyeMoil naptuu. [laptus coennnenuit He noykHa npespimaTe 500 mr.

JnuHa KIiro4ya, TPUMEHSIEMOro sl 3aTsDKKA MEXaHUYECKHX COCIMHEHUU, NTOJDKHA OBITh, M, HE
MeHee:

- 0,3 - nns apmatypsl quametrpom 12-18 mwm;

- 0,5 - s apmarypel guamerpom 20-28 mm;

- 0,7 - nist apmarypsl guameTpoMm 32-40 mm.

3HaYeHHE 3aTSDKKH PE3bOOBBIX COSAMHEHUH JTOJKHO OBITH HE MEHee 3HaueHu 1o tadymre 11.1.

Taoauna 11.1

HaunmenoBanue IlokasaTenp 3HAYECHHSA
3HA4YCHU S
Huamerp 12 | 14 16 18 20 22 25 28 32 36 40
apMaTypHOTO
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CTEPHKHSI, MM
MuHUManbHBIN 30 | 65| 95 120 | 145 | 175 | 200 | 215 | 240 | 265 280
MOMEHT 3aTsKKU.

H-m

Nudopmarus 06 n3MECHEHMSIX:
Ilynkm 11.2.5 oononnen nynkmom 11.5.5.4 ¢ 20 anpens 2018 e. - Usmenenue N 3
11.5.54 VYapmuaenne MyQTbl ONPECCOBAHHOTO COCIUWHEHUS TI0CIE OMPECCOBKU  JIOJDKHO
COOTBETCTBOBATh TPeOOBAaHUSAM HOPMATHUBHBIX JIOKYMEHTOB Ha coequHeHwus. [Ipu OTCyTcTBHU JaHHOTO
TpeOOBaHMUSI 3HAYCHNE KOHTPOJIUPYEMOTO YIUTMHEHUS JIOJDKHO COCTABJIATh HE MeHee 8% ImepBOHAYAIBHOU
JUTHHBI My(THI.

Hudopmanus 06 n3MEHEHHSIX:

Ilynkm 11.2.5 oononnen nynkmom 11.5.5.5 ¢ 20 anpens 2018 e. - Hsmenenue N 3
11.5.5.5 Jlnst 3anmThl pe3b0bl MYyQT U CTEpIKHEH OT aTMOC (PepHBIX OCAIKOB, 3aTPSI3HCHHS OETOHOM
U MEXaHWYECKUX TOBPEKICHUM HEOOXOJUMO TPUMEHSTh CHEINHAIbHBIC 3aIMTHBIC 3arfyIIKd U
MJIACTMACCOBBIE MJIM METalIMYecKue Konmnadku. Konmauku HajeBarOT Ha TOpELl CTEp KHS Cpa3y IocIie
Hape3Kd pe3bObl. 3ariymkd U3 MYy(r yoalsioT HEMOCPEICTBEHHO IMepell BKPYYMBAHHEM B HUX
apMaTypHBIX CTep>KHEW. YKa3zaHHbIE 3aIlMTHBIE CPEICTBA NMPUMEHSIIOT Ha MOJrOTOBJIEHHOM apmarype,
TPAHCIIOPTUPYEMOM U MTOJaBAEMOM HA CTPOUTEIBHYIO IJIOIIAJIKY, a TAKKE Ha BBIITYCKAX apMaTyphl.
Hudopmarus 06 U3MEHEHWSIX:
Ilynkm 11.2.5 oononnen nynkmom 11.5.5.6 ¢ 20 anpens 2018 e. - Hsmenenue N 3
11.5.5.6 K nmoarotroBke KOHILIOB apMarypbl M €€ CTBIKOBAHHIO C IMOMOIIBI0 MEXaHUYECKUX
COEIMHEHU JOMYCKAaeTCs TOJILKO aTTECTOBAHHBIN HA 3TH BUJIbI Pa0OT MEepPCcOHaI.
11.5.6 O1eHKy OpUTrOJHOCTH COOpPHBIX KOHCTPYKIMN IO MHPOYHOCTH, TPEUMHOCTOMKOCTH M
ne GOPMAaTUBHOCTH (IKCILTYaTallHOHHON MPHUTOJAHOCTH) CIEAyeT Mpou3BOoAuTh cormacHo ['OCT 8829
myreM TpOOHOTO HArpyKeHHs KOHCTPYKIMU KOHTPOJBHOW HArpy3koil WM TyTeM BBIOOPOYHOTO
W CIIBITAaHUSI HATPY)KCHHUEM JI0 Pa3pyIIEHUS OTJCIbHBIX COOPHBIX M3/ICTHH, B3SITBIX H3 TTAPTUH OJHOTHITHBIX
KOHCTpYKUMH. OLIEHKY MPUTOJHOCTH KOHCTPYKIUH MOXKHO TarkkKe MPOU3BOAUTH HA OCHOBE PE3YJIbTaTOB
KOHTPOJI KOMIUJIEKCA €OUHUYHBIX TMoKa3aTened (s CcOOpHBIX M MOHOIUTHBIX KOHCTPYKIIUI),
XapaKTepU3 Yy X TPOYHOCTh O€TOHA, TOJILMHY 3alMTHOIO CJI0S, TEOMETPUUECKIE pa3Mephl CEUEHUH U
KOHCTPYKIHH, PacrojokeHue apMaTypbl U MPOYHOCTh CBApPHBIX COCAMHEHUM, AUaMETP U MEXaHUUYECKHe
CBOIMCTBAa apMaTypbl, OCHOBHBIC pa3Mepbl apMaTypHBIX H3JCIUNA W BEIMYMHY HATSHKCHHS apMaTyphbl,
[IOJIy4a€MbIX B IIPOLIECCE BXOJIHOTO, ONEPAL[MOHHOIO U IPUEMOYHOTO KOHTPOJISL.
11.5.7 TlpueMKy OETOHHBIX M KEJIE300€TOHHBIX KOHCTPYKIIMW IOCJIE€ WX BO3BEACHUS CJIICAYET
OCYIIECTBJISTH MyTE€M YCTAaHOBJICHUS COOTBETCTBUS BHIMOIHEHHOM KOHCTpYyKIuuU mpoekty (CI170.13330).
[lpuemMky cOOpHBIX OETOHHBIX U JKEJIE300€TOHHBIX M3JEIUA M KOHCTPYKIUH cleayer
ocymecTBysTh 1o CIT 130.13330 u 'OCT 13015.

12 TpeGoBaHusl K BOCCTAHOBJICHHIO H YCHJIEHUIO 7KeJ1e300¢ TOHHBIX KOHCTPYKIUH

12.1 O01mme moJI0Ke HAS

BoccranoBnenue u ycuieHHE KeI€300€TOHHBIX KOHCTPYKIUN ciexyeT MPOU3BOJUTH Ha OCHOBE
pe3yIbTaTOB HMX HATYpHOTO OOCIEIOBaHMS, IMOBEPOYHOrO pacyera, pacyeTa M KOHCTPYMPOBAHMUS
YCUJIMBAEMBIX KOHCTPYKIUH.

12.2 HatypHble 00c/1e10BAHUS KOHCTPYKIMIA
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[Iyrem HaTypHBIX O0OCIEIOBAaHMN B 3aBUCHMOCTH OT KOHKPETHOW 3aJaud JIOJDKHBI OBITH
YCTAaHOBJICHBI: COCTOSIHUE€ KOHCTPYKUMH, TE€OMETPUYECKHUE pPa3Mepbl KOHCTPYKUMH, apMUPOBAHHUE
KOHCTPYKLHH, TPOYHOCTh O€TOHA, BUJ U KIacC apMaTypbl U €€ COCTOSHHE, MPOruObl KOHCTPYKIUH,
OMpUHA PACKPBITUA TPEUMH, WX JUIMHA M PAaCHOJIOKEHHE, pa3Mepbl W Xapakrep Je(eKToB U
MOBPEKACHUM, HATrPY3KU, CTATUYECKAs] CXeMa KOHCTPYKLIUU.

12.3 [loBepouHbIe pacyeTbl KOHCTPYKIHUM

12.3.1 IloBepouHble pacyeTbl CYIIECTBYIOUMX KOHCTPYKUMH cieayeT HpOU3BOAUTH IpU
M3MEHEHHU JEWCTBYIOUIMX Ha HUX HArpy3ok, YCIOBHUM OKCIUIyaTalUd M OOBEMHO-TIAHUPOBOYHBIX
pelleHH, a Taloke IPH 0OHAPYKEHUU CEPhE3HBIX Je(PEKTOB U MOBPEKAECHUN B KOHCTPYKIIUSX.

Ha ocHOBe mOBEpOYHBIX PacueTOB YCTaHABJIMBAIOT MPUTOJHOCTh KOHCTPYKIUM K dKCIUTyaTalluu,
HEOOXOJMMOCTh HMX YCHJICHHUS, HEOOXOAMMOCTh OKCIUIyaTallUOHHOW HAarpy3kd WM  IOJHYIO
HEMPUTOAHOCTb KOHCTPYKIIUH.

12.3.2 TloBepouHble pacueTbl HEOOXOJUMO IPOU3BOJUTH HAa OCHOBE IPOEKTHBIX MaTepHaloB,
JTAHHBIX 110 U3TOTOBJICHUIO U BO3BEICHUIO KOHCTPYKLIMH, a Taloke pe3ylbTaTOB HATYpPHBIX 00CIEIOBaHUH.

PacyeTrHble cXeMbl NIpH NPOBEJEHUM IIOBEPOUYHBIX pPAcu€TOB CIEAyeT NPUHUMATh C Y4ETOM
YCTaHOBJICHHBIX (PAKTHYECKH X TEOMETPHYECKUX pa3MepoB, (PaKTHIECKOTO COSAMHECHHS U B3aUMO/ICHCTBUSI
KOHCTPYKIIUN U 3JIEMEHTOB KOHCTPYKIM, BBISBJICHHBIX OTKJIOHEHHI TPU MOHTAXKE.

12.3.3 TloBepouHbl€ pacueThbl CIEAyeT HPOU3BOAUTH [0 HECYIIEH CIIOCOOHOCTH, AedopMalusIM U
TpeUMHOCTOMKOCTH. Jlomyckaercss He MPOU3BOAUTH IOBEPOYHBIE PACUYEThl [0 OSKCIIyaTallMOHHOU
MPUTOJHOCTH, €CJIM MEepPEeMELICHUS U IIMPUHA PACKPHITUS TPELUMH B CYHIECTBYIOIIMX KOHCTPYKUHSAX MPU
MaKCUMAJIbHBIX (PAaKTUUECKUX Harpy3kax He MPEBOCXOMAT JOMYCTUMBIX 3HAYCHHUH, a YCUIIUS B CEUCHMSIX
AJIEMEHTOB OT BO3MOKHBIX HArpy30K He NMPEBBIMAIOT 3HAYEHUH YCHJIMM OT (PaKTUUYeCKd NEHCTBYIOIIMX
Harpysox.

12.3.4 PacueTHble 3HaYCHUS XapaKTEPUCTUK OETOHA MPUHUMAIOT MO Tadiuuie 6.8 B 3aBUCUMOCTH
OT Kacca O€TOHa, yKa3aHHOTO B MPOEKTE, UJIM YCIOBHOTO Kiacca OETOHa, OMPEEsIIEMOT0 ¢ MOMOIIBIO
MepPeBOIHBIX K03 (H(UIIEHTOB, 00ECIEUNBAIOIMX KBUBAJICHTHYIO MTPOYHOCTh MO (PAKTUYECKOH cpenHeit
MPOYHOCTH OETOHA, TOTYIEHHOM 10 MCIIBITAHUSAM OETOHA METOJaMH HEepa3pylAI0IIEero KOHTPOJIS WM TI0
UCIIBITAaHUSAM OTOOPaHHBIX U3 KOHCTPYKIIUU 00Pa3IioB.

12.3.5 PacuerHble 3HAYCHUs XapaKTEPUCTUK apMaTypbl MNPUHUMAIOT Mo Tabnuie 6.8 B
3aBUCUMOCTH OT KJacca apMaTypbl, YKa3aHHOIO B IIPOEKTE, WM YCIOBHOIO Kjlacca apMaryphl,
OMPENENIAEMOrO0 C TMOMOUIBI MEPEeBOAHBIX KO3 (GPULIHMEHTOB, OO0ECIeUnBaONMX HKBUBAICHTHYIO
IPOYHOCTh MO (AKTUYECKUM 3HAUEHUSAM CpeIHEell MPOYHOCTH apMaTyphbl, MOJY4E€HHOW IO JaHHBIM
UCIIBITaHU I 00pa3LioB apMaTypbl, OTOOPAHHBIX U3 00CIIEyeMbIX KOHCTPYKIIUH.

[Ipu OTCYTCTBUM MPOEKTHBIX JaHHBIX U HEBO3MOXXHOCTH OTOOpa 00paslioB JOMYCKAETCs KIIAcc
apMaTypbl YCTaHaBIIMBATh 1O BUAY PO QU apMaTyphl, a pacueTHbIe COIPOTUBIICHUS MpUHUMAaTh Ha 20%
HUKE€ COOTBETCTBYIOLMX 3HAUEHUM NIEHCTBYIOIMX HOPMAaTUBHBIX JOKYMEHTOB, OTBEYAIOLMX JaHHOMY
KJaccy.

12.3.6 Ilpu npoBeaeHNH MOBEPOYHBIX PACUETOB JOJDKHBI ObITh YUTEHBI A€(PEKTHl U MOBPEKACHUS
KOHCTPYKIIMH, BBISBJIECHHBIE B IPOILIECCE HATYpHBIX OOCIENOBAHUM: CHUKEHHWE IPOYHOCTH, MECTHBIE
MOBPEXK/ICHUS UJM pa3pyIlleHHs: OETOHA; 0OpBIB apMaTyphl, KOPPO3Usl apMaTypbl, HapyIIeHHe aHKEPOBKH U
CLICTJICHUSI apMaTypbl ¢ OETOHOM; oOIlacHOe OO0pa30oBaHME M PACKPHITHE TPELMH; KOHCTPYKTHBHBIC
OTKJIOHEHHS OT IIPOEKTa B OTJEJIbHBIX AJIEMEHTAaX KOHCTPYKUUH U UX COETUHEHUSIX.

12.3.7 KoHCTpyKIIMK, HE YIOBJIETBOPSIOIIE TPEOOBAHUSM IMOBEPOYHBIX PACUETOB IO HECyIIeH
CIIOCOOHOCTH W JKCILTyaTAIIMOHHON MPUTOJHOCTH, IMOJUICKAT YCHJICHHIO JHOO UIsl HUX JOJDKHA OBITh
CHUYKEHA HKCILTyaTallMOHHAas Harpy3ka.

JUis  KOHCTPYKUMH, HE YIOBJIECTBOPSIOUMX TpeOOBaHHSAM IOBEPOYHBIX PACUYETOB IO
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AKCIIJyaTAllMOHHOM MPUTOJHOCTH, JONYCKAETCS HE IMpeayCMaTpuBaTh YCUJIEHUS JIMOO CHHIKCHUS
Harpy3kd, eciu (akTuueckue MPOruObl MPEBBIIIAIOT JOMYCTUMBIE 3HAUYCHHS, HO HE TMPEMSATCTBYIOT
HOPMAJIbHOM SKCIITyaTallMH, a Takke ecliu (PaKTUYECKOE PACKPBITHE TPEUMH MPEBBIIAET IO YCTUMBIE
3HAYEHM S, HO HE CO3/1aeT OIIaCHOCTH Pa3pyLLCHUS.

12.4 Ycuienne xe1e300€ TOHHbIX KOHCTPYKIM

12.4.1 Ycunenue xene300€TOHHBIX KOHCTPYKIHMH OCYIIECTBISIOT C TOMOIIBIO CTaJIbHBIX
AJIEMEHTOB, OETOHA U KeNe300eTOHa, apMaTypbl M MOJIUMEPHBIX MATEPUATIOB.

12.4.2 Tlpu ycuneHuH xeye300€TOHHBIX KOHCTPYKIUH ClIeAyeT YYUTHIBATh HECYILYIO CITIOCOOHOCTD
KaK 3JIEMEHTOB YCHJICHUS, TaK U YCHJIMBAEMOW KOHCTPYKUMH. [l 3TOro OOKHO OBITH 00ecrnedeHo
BKJIIOUYEHHE B pabOTy 3J€MEHTOB YCHJIEHUS M COBMECTHas UX paboTa ¢ yCHJIMBaeMO KoHcTpykuuen. Jlis
CHJIBHO TIOBPEXKACHHBIX KOHCTPYKIUH (TIpH paspymeHuu 50% u Oonee ceuenus 6erona num 50% u Oornee
MJIOMAM CeYeHUs] paboueil apmarypbl) SJIE€MEHThl YCHIJIEHHS CIIEyeT pacCUMThIBATh Ha IMOJHYIO
JEMCTBYIOLIYIO Harpy3ky, IpH 3TOM HECYyIasi CIOCOOHOCTh YCHJIMBAEMOW KOHCTPYKLIMH B pacueTe He
VIUTBIBACTCHL.

[Tpu 3agenke TpemmMH ¢ MMPUHON PacKphITUs Ooyiee JOMYCTUMOW M APYTUX Ne(eKToB OeToHa
cieayeT 00ecleylTh PaBHOMPOUYHOCTh YYAaCTKOB KOHCTPYKIIMI, MOJABEPrHYBIIMXCS BOCCTAHOBIICHUIO, C
OCHOBHBIM OETOHOM.

12.4.3 PacueTHble 3HAaUYCHU A XapaKTEPUCTUK MaTEPUAIOB YCUIICHU S IPUHUMAIOT 1O JACHCTBYIO MM
HOPMAaTHUBHBIM JIOKYMEHTaM.

PacueTHple 3HAa4YeHHS XapaKTEPUCTHK MATEPUAIOB YCHIMBAEMOW KOHCTPYKIHH TPUHAMAIOT
UCXOJI U3 MPOEKTHBIX JaHHBIX C YIETOM PE3YIbTATOB 00CIIEI0OBAaHUS COTJIACHO MPaBUIIaM, TPUHATHIM MPU
IIOBEPOYHBIX pacyeTax.

12.4.4 Pacuer ycuimBaeMOM KeJle300€TOHHON KOHCTPYKIUHM CIIEIYeT MPOU3BOAUTH MO OOIMM
MpaBUJiaM pacyeTa JKeJIe300€TOHHBIX KOHCTPYKIHH C Y4eToM HalpshKeHHO-AeGopMUPOBAHHOTO
COCTOSIHMSI KOHCTPYKLUH, TOJIy4EHHOTO €10 /10 YCUJICHUSL.

13 Pacuer keJy1e300€ TOHHbIX KOHCTPYKIMI HA BHIHOCJINBOCTH

13.1 Pacuer xeire300€TOHHBIX KOHCTPYKITUH HAa BBIHOCIMBOCTH CIIETyeT BBITTOHSATH TPU ACHCTBUH
MHOTOKpPaTHO TOBTOPSIOIICHCS (peTyinspHoii) Harpy3ku. [IpoBepka cOmpOTHBIIEHHS MpPHU pacyere Ha
BBIHOCJIMBOCTb BBITIOHSETCS OTACTBHO ISl OETOHA M apMaTypHhI.

Pacuer Ha BBIHOCIMBOCTBH BBIMOJHSIOT MO YIPYroHW CTaauu ¢ TpernmHamu. PaboTy pacTsH yroro
0eToHa U CXKaToi apMaTypbl HE YUUTHIBAIOT, U UX MPOYHOCTH Ha BBIHOCIMBOCTH HE PACCUUTHIBACTCS.

13.2 Pacyer Ha BBIHOCIMBOCTh HEOOXOAMMO IPOU3BOJIUTH W3 YCIOBHH, MPH KOTOPHIX
MaKCHMaJIbHbIC HANIPSHKCHUS B CKATOM OETOHE M PaCTSIHYTOW apMaType OT MOBTOPSIOIICHCS Harpy3Kd HE
MPEBBIIIAIOT PACUETHBIX COMPOTUBIIEHUI O€TOHA U apMaTyphl Ha CKATHE U PACTSDKEHUE MO BEBIHOCITUBOCTU
COOTBETCTBEHHO.

13.3 PacuerHbie compoTHBJICHUS O€TOHA W apMaTypbl MO BBIHOCIMBOCTA B OOIIEM Ciydae
OTIPENENAIOTCS C YIeTOM aCHMMETPHU IIUKIOB HArpy>KeHUM, K1accoB OeToHa U apMaTyphl (IO TPOYHOCTH

- 6
Ha C)KaTHe U PaCTsHKEHUE COOTBETCTBEHHO) ISl YMCa IIUKIOB, PaBHOTO N=2-10 , C UCIIOJIB30BAHUEM
HUCHAJAONIEH KPUBOJIMHENHON 3aBUCUMOCTH, TOJTy4EHHOM Ha OCHOB AaHUU OIBITHBIX IaHHBIX.

[Ipu ompeneneHun pacueTHHIX COMPOTUBIICHUI OETOHA IO BRIHOCIMBOCTH CIEIYeT YIUTHIBATh BU/JI
OeroHa (TSDKETIBIA WITH JICTKUM ), @ TAKKE COCTOSIHUE OSTOHA MO BIKHOCTH. [Ipu onpeeicHun pacyeTHBIX
CONPOTUBJIEHUH apMAaTyphl 110 BBIHOCIMBOCTH CJIEIyEeT YUUTHIBATh HAIMUNE CBAPHBIX COCAUHEHUN.

AcuMMeTpus IIMKIOB  HAarpyK€HHUHl  XapaKTepu3yeTcsi OTHOUICHUEM MHUHHUMAIbHBIX U
MaKCHMaJIbHBIX HANPsDKEHUH B OETOHE M apMaType B Mpeeliax [UKIa U3MEHEHU I Harpy3KH.
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IIpunoxenue A
(cmpaBo4Hoe€)

OcHoBHbIE OyKBeHHbIE 0003HAY e HUSI

Yceunus oT BHEIHUX HAarpy30K U BO3JCUCTBUI B IIONIEPEYHOM CEUEHUH DJIEMEHTA

=0 Z

€so

€ sh
(pb,cr
o

U3ru0aromii MOMEHT;

U3ru0aroIMii MOMEHT C yI€TOM MOMEHTA YCUJIUS MIPEIBAPUTEIBHOTO 00KATHS
OTHOCHUTENBHO LIEHTPA TSHKECTH IPUBEIEHHOTO CEYEHNS,

IIpOJOJIbHAS CUIIA,

IoIepeyHasi Cua;

KpYTAIMA MOMEHT.

XapakTepUCTHKH MaTepHAJIOB

HOPMAaTUBHOEC COIIPOTUBJIICHUC OeToHa OCCBOMY CIKATHUIO,

pacyeTHbIe COMPOTUBIICHUS OETOHA OCEBOMY CXKATHUIO JUIS PEAETbHBIX COCTOSHUN
COOTBETCTBEHHO IIEPBOM M BTOPOU IPyIII;
HOPMaTUBHOE CONPOTUBIIEHNE OETOHA OCEBOMY PaCTSKEHUIO;

pacyeTHbIe COMPOTUBIICHUS OETOHA OCEBOMY PACTSHKEHUIO VIS TIPEICTIbHBIX
COCTOSIHMHM COOTBETCTBEHHO IIEPBOW U BTOPOH IPyIIII;
pacyeTHOE CONPOTUBIIEHHE OETOHA CMATHIO;

nepeaaToyHasi MpOYHOCTh OETOHA;

pacyeTHOE CONPOTUBIIEHUE CLEIIEHUs apMaTyphl ¢ OETOHOM;

pacueTHbIe COIPOTUBIICHUS ApMaTyphl PACTSLKEHUIO JUTsSl TPEIEIbHBIX COCTOSIHU I
COOTBETCTBEHHO IEPBOI U BTOPOH Iy,

pacueTHOE COMPOTUBIICHUE MTOIIEPEUHON apMaTyphl PacTsDKEHUIO;

pacueTHOE CONPOTUBIIEHNE apMaTyphl CKATHIO AJIS IPEAEIbHBIX COCTOSHUI IEPBOH

TPYIIIIBI;
HavyaJIbHbIN MO/IYJIb YIIPYIOCTH O€TOHA MPH CXKATUM U PACTSKEHUU;

NPHUBEACHHBIN MOIYIb IepOPMALIUK CKATOTO OETOHA;

MOJyNb YIIPYIOCTH apMaTypbl;

MPUBEIEHHbBIN MOAY/Ib 1eOpMallUH apMaTypbl, paCloI0KEHHON B pacTSAHYTOM
30HE DJIEMEHTA C TPEIMHAMU;

npeenbHble OTHOCUTENbHBIE 1ehopMaIlii O€TOHA COOTBETCTBEHHO MPHU

PaBHOMEPHOM OCEBOM CXKATHH U OCCBOM PACTAKCHUMU ;

OTHOCHUTENbHBIE JeopMaIlUU apMaTypbl MPU HAPSDKEHU U, PABHOM Rs ;
OTHOCHTEJbHBIE AehopMallii ycaJKku OETOHa;

K0d(ppUIIUEHT mon3y4yecTH OETOHA;

OTHOLIEHUE COOTBETCTBYIOLMX MOJYJEH YIIPYTOCTH apMaTypbl B 4 6erona B .

XapakTepuCTHKH TO0JI0Ke HUS MPOI0JIbHOI apMaTyphl B MONEePeYHOM ceveHHH deMeHTa
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S - oOo3HaueHHE MPOIOJILHON apMaTyphl:

a) IpU HAJIMYUHU CKATOM U PaCcTAHYTOM OT JielicTBUsI BHEIHEH HAarpy3Ku 30H
CEUYEHHS - PACIIOJIOKEHHOMN B PACTAHYTON 30HE;
0) TP TTOJTHOCTHIO CKATOM OT JICHCTBHUSI BHEIIHEH HArpy3Kd CEUCHHH -
pacIoJIOKEHHON y MEHEE CKAaTOW IPaHU CEUCHUS;
B) IIPU IIOJIHOCTBIO PACTSHYTOM OT JAEHCTBUS BHEIHEN HArpy3Kd CEUEHUU: AJIs
BHELIEHTPEHHO PACTSAHYTBIX JIEMEHTOB - PACIOJIOKEHHON y OoJiee pacTIHYTON
IPaHy CEUEHUST; AJIs LIEHTPAJIbHO-PACTAHYTHIX JIEMEHTOB - BCEH B ITONIEPEUHOM
CEYECHUH DJIEMEHTA;

g - 0003HaYeHME MTPOJOIBHON apMaTYphl:
a) IpU HAJIMYUHU CKATOM U PACTAHYTOM OT JelicTBUsI BHEIHEH HAarpy3Ku 30H
CEYEHUs - PACIIOJIOKEHHOM B CKATON 30HE;
0) pHU MOJHOCTBIO CKATOM OT JEHCTBHS BHEIIHEH HAarpy3Ku CEUeHUH -
pacIosoKeHHOH y 0oJiee CKaTOM IpaHU CEUEHUS;
B) IIPU ITOJIHOCTBIO PACTSHYTOM OT JIEWCTBUS BHEILHEN HArpy3Kd CEYEHUU
BHEIICHTPEHHO PACTSHYTBIX 3JIEMEHTOB - PACIIOJI0KEHHON y MEHEE PACTAHYTOU
IPaHU CEUCHHUSL.

I'eomeTpuyecKHe XapaKTe pUCTHKH

b - nmMpuHA NPAMOYTOJIBHOIO CEYEHUS;
nmMpuHa pedpa TaBpOBOIO U ABYTaBPOBOIO CEUCHUI;
by by - LWMpUHA NOJKA TABPOBOTO U ABYTABPOBOIO CEYCHNUI COOTBETCTBEHHO B PACTAHYTOH
’ U CKaTOM 30HAX;
h - BbIcOTa MPSAMOYrOIBHOTO, TABPOBOTO U JIBYTAaBPOBOTO CEUCHMUI;
h h; - BbICOTAIOIKA TABPOBOIO 1 IBYTABPOBOTO CEUCHUH COOTBETCTBEHHO B PACTAHYTOH

’ M CXKaTOM 30HAaX;
- paccTosiHUE OT PAaBHOACHCTBYIOLICH YCHJIMI B apMaType COOTBETCTBEHHO S U S' 10

a a
’ OnM>KaiiIel rpaHy CEeUCHHUS;
hy , hy pabouas BbICOTa CEUEHUsI, paBHAsI COOTBETCTBEHHO h-a u h-a ;
X - BBICOTA CKATOM 30HBI OETOHA;

& - X
OTHOCHUTEJIbHAS BBICOTA CXKATOM 30HBI OETOHA, paBHAS "o ;

Sy - paccTosHue MEXIy XOMyTaMH, U3MEPEHHOE I10 [UIMHE 3JIEMEHTA;

& - OKCIEHTPHCHTET IPOJIOJILHOM CHIIbl N OTHOCUTELHO EHTPA TKECTH
MIPUBEIAEHHOIO CEYEHU s, ONPEIEIAeMbIl ¢ yueToM yKkazanuut 7.1.7 m 8.1.7;

e - DacCTOSHUS OT TOYKU IPUIIOKEHHUS IPOIOIBHOM CHITBI N 10 paBHOACH CTBYHOLICH

e .
’ YCUJIMH B apMaType COOTBETCTBEHHO S U S';
&p - OKCHEHTPHUCHMTET YCHJIUSA MPEABAPUTENLHOIO 00XKATHS OTHOCHTEIBHO LIEHTPA

TSHKECTHU MPUBEICHHOIO CEUCHUS;

Vo - DPACCTOSHUE OT HEUTPAILHON OCH A0 TOUYKH IPUIIOKEHHS YCUIIHS TPEIBAPUTEIBHOIO
00XaTHs ¢ y4eTOM M3rHOaroero MOMEHTa OT BHEIIHEW HArpy3Ku;

€ ° paccrosHHe OT TOYKM MPUIOKEHHS YCUIMS MTPEABAPUTETHLHOIO 00KATHS No ¢
YIETOM HM3TU0ArOIIET0 MOMEHTA OT BHEIIHEH HArPY3KH 10 IEHTPa TSHKECTH
PacTAHYTOM MJIM HAUMEHEE CHKATOU apMaTyphl;

1 - mponer anemMeHTa;
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AOC

Ired

JUTMHA 30HbI AaHKEPOBKH;

JUTMHA 30HBI TTepeiaunl MPeIBAPUTEIBHOTO HAPsDKEHUsSI B apMaType Ha OeToH,;
pacdeTHas IJIMHA SJIEMEHTA, TTOABEPTAIOIIETOCs JIEHCTBUIO COKMMATOIIEH
MPOJOIBHOM CUIIBI;

paanyc MHEPIIMU MOMEPEYHOTO CEUEHUS DJIIEMEHTAa OTHOCUTENBHO LIEHTPA TKECTH
CEUCHUS;

HOMUHAJIBHBIM JUAMETP CTEPKHEW COOTBETCTBEHHO MPOJOJIbHON U MOMEPEYHOM
apMaTyphl;

TUIONIAJIM CEYEHUS apMaTypbl COOTBETCTBEHHO S U S';

TUIONIAJIb CEUEHUSI XOMYTOB, PACIlOI0KEHHBIX B OJJHOW HOPMAIbHOM K MPOI0JIBHON
OCH 3JIEMEHTA IJIOCKOCTH, MepeceKaroleld HaKIOHHOE CEUEHUE;
KOd(PPUITUEHT apMUPOBaAHUSL, OTIPEICIIIEMBbIN KaK OTHOIICHHE IO CCUCHUS

apMaTyphl S K TUIOMIAIM MTONEPEYHOTO CEUSHHS dIIEMEHTa b1y 0e3 ydyeTa CBECOB
CKaThIX U PACTAHYTHIX MOJIOK;

TIJIOIA/Ib BCETO O€TOHA B TONIEPEYHOM CEUCHHH;

MJIOLRAAb CeUeHHUs OETOHA CKAaTOM 30HBIL;

TJIOIIA/Ib CeUeHHsI OETOHA PACTSIHYTOU 30HBIL;

JIOIIATb TIPUBEJECHHOTO CEYEHU I JIEMEHTA;

MJIOMRAAb CMSTUS OETOHA;

MOMEHT WHEPIINHU CEUEHUS BCETO OETOHA OTHOCUTEIBHO IEHTPA TSHKECTH CCUCHHS
3JIEMEHTAa;

MOMEHT MHEPLINU MPUBEIEHHOTO CEYEHUSI 2JIEMEHTA OTHOCUTEIILHO €r0 IIEHTpa
TSKECTH;

MOMEHT CONPOTUBJIEHHUSI CEUEHHUS DIIEMEHTA JIJIsl KpallHEero pacTsHYTOro BOJIOKHA.

XapakTepuCTHKH TpeABApPUTEJIbHO HANPSIKE HHOT'O 3JIeMEeHTAa

yCUJIME MIPEIBAPUTEIIBHOIO 00KaTUsI C YUETOM ITOTEPD IPEIBAPUTEIBHOIO
HaIpsDKEHUS B apMaType, COOTBETCTBYIOIIMX paccMaTpUBaeMOM CTaAuK pabOThI
AJIEMEHTA;

YCUJIME B HaIlpATaeMOM apMaType ¢ y4€TOM COOTBETCTBEHHO IEPBBIX U BCEX MOTEPH
IIPEIBAPUTEIBHOTO HAIIPSDKECHHUS,

IIpeIBapUTEIbHOE HANIPSHKEHUE B HAIIPATaeMOM apMaType ¢ y4eTOM IOTEPh
[IPEIBApUTEIBHOTO HAPSHKEHUSI B apMaType, COOTBETCTBYIOIIMX paccMaTprUBaeMon
CTaJuu pabOTHI FIIEMEHTA;

IIOTEPU NPEABAPUTEIBHOTO HANPSHKEHUS B apMaType;

C)KMMAIOLIME HAIpsHKEHUs B OETOHE B CTaIUU IIPEBAPUTEIBHOIO 00XKaTHSI C
Y4ETOM NOTEPH PEABAPUTEIBHOTO HAIPSHKEHUS B apMaType.

IMpunoxkenne b
(cmpaBOYHOE)

Pacuer 3akiIagHLIX geTajiei

b.1 Pacyer HOpManbHBIX aHKEPOB, MPUBAPEHHBIX BTABP K IUIOCKUM JJEMEHTaM CTaJbHBIX
3aKIaJHBIX JeTalield, Ha JeHCTBUE HW3rMOAIONMX MOMEHTOB, HOPMAJIBHBIX W CIABHUTAIONMX CHJI OT
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CTaTUYECKOW Harpy3Kd, pacloOJIOKEHHBIX B OJHOM IUIOCKOCTA CHMMETPUM 3aKIaJHOW JIEeTallH,

MMPOU3BOANUTCA U3 YCIIOBUSA:

Qan,j + I\Ian,j <1
Qan,j,O I\Ian,j,O

. (b.1)

an, j

rae - HauOoJIbIllee PACTATUBAIOIIEE YCUIIUE B OJTHOM PsAy aHKEPOB, PaBHOE:

M N

— ] —

an,j 7 N 52)

Qan, ) - cpuraromee ycunue, mpuxosieecs Ha OJMH Pl AHKEPOB, PABHOE:

Q-0.3N,,

Qan,j
"k ; (B.3)

an - gauOobllice CKMMAIOIIECE YCHITUE B OJHOM PsiIy aHKEPOB, OTpeiessieMoe o Ghopmysie

M N

N
Tz .(5.4)

S -
‘":_______:3__‘& <o T ol

N
e [ N S
M -+ . Lot ol L
) s

Pucynok B.1 — Cxema ycunu, ASHCTBYIONX HA 3aKJIANAHYIO JETAIb

Qan,j,O

- CABHUTAromiada CHjia, BOCIIpUHUMACMasA aHKCpaMH, OIIPCACIIACTCA 110 (I)opMyne

151/184



Crop mpasmin CIT 63.13330.2012 "CHull 52-01-2003. BeToHHBIE U XKele300CTOHHBIE KOHCTPYKIIHUH.. ..

Qan,j,ozys,sh'Aan,i’ b RR , (B.5)

e ys,sh

I - KOO(PUIIMEHT, TPUHUMAEMBIH paBHBIM 1,65;

an, J,0 npeaciibHasAs pacTiaruBarom@sa cCujia, BOCIIPUHHMACMasd OJHHM pAaAOM aHKEPOB,

omnpezaensercs no gopmyne

Nanio =R Anj 5.6

B ¢gopmynax (b.1) - (b.6):

M, N, Q - MOMEeHT, HOpManbHasi ¥ CABMTAIOIAs CHJIbI, JCHCTBYIOIIME Ha 3aKIaJHYIO JeTalb
COOTBETCTBEHHO; MOMEHT OIpPEIENSACTCS OTHOCHUTEIBHO OCH, PACIOJIOKEHHOW B IIJIOCKOCTH HapyXHOU
IPaHM IJIACTUHBI ¥ TPOXOJIAMICH dYepe3 IEHTP TSHKECTH BCEX aHKEPOB;

n YHCIIO PAOB aHKEPOB BJOJIb HAMPABJIEHUS CIBUTAIONIEH CHUJIBI, €CIM HE O0ecleunBaeTcs
paBHOMEpHas nepeaayda CABUTaroIeil cuibl Q Ha BCe ps/ibl aHKEPOB, TO MPU OMPEACICHUN CABUTAOILETO

ycuus Qi YUUTBIBAETCS HE Oosiee YeThIpex psioB;
Z - PacCTOSIHME MEXIY KpallHUMHM psiiaMH aHKEPOB;

Aan’J - cyMMapHas IIJIOLA/(b MONEPEYHOro CeUeHUsI aHKEpPOB Hanbosee HapsHKEHHOTO pjia;

Ilompap cedeHUs aHKEPOB OCTAJIBHBIX PSANOB JOJDKHA IPUHUMATHCSA PABHOM IJIOL@AAM CEUEHUS
aHKepoB HanOoJiee HAPSKEHHOTO psfa.

B dopmynax (2) u (4) HopmanbHas cuna N cUMTAETCS TMOJOXKUTEIBHOW, €CIM HampaBJjieHa OT
3aKIaaHoON jaeranu (cM. pucyHok b.1), u oTpuIlaTeIbHON - eclM HampaBlieHa K Hed. B cmydasx, korma

an Nan=N
NoJIydaeT OoTpHIaTeabHOE 3HaueHue, 1o B hopmyre (b.3) npuHumaercs .

[Ipu pacmonokeHuH 3aKIaAHON JeTaau Ha BepxHel (pu OeTOHHPOBAHUM) MTOBEPXHOCTH U3IETUS
3HayeHne 2" mpUHHUMAETCS PaBHBIM HYIIO.

b.2 B 3aknmanHoi aeranu ¢ aHKepaMu, IPUBAPEHHBIMM BHAXJIECTKY Mo yrmioMm oT 15 go 30°,
HAKJIOHHBIE aHKEPa pacCUMTBIBAIOTCA Ha JeiicTBue casuratouiei cuibl (mpu Q > N, rae N - oTpeBaronias
cuiia) o opmyie

_ Q_O-3N:;m
Aan,inc_ Rs

, (B.7)

- CyMMapHas 1mjaomaab MOIICpCYHOro CCUCHU A HAKIIOHHBIX aHKCPOB,

e Aan,inc

an _cm. 8.1.1.

[Ipu >TOM IOJKHBI yCTaHABIMBAThCA HOPMAJIbHBIE aHKepa, paccuuTbiBaeMble 1o Gopmyne (b.1) u

IIPU 3HAYECHU X Q"” , paBHBIX 0,1 ciBurarorero ycuius, onpeaensemoro mo hopmyne (b.3).
b.3 KoHcTpykuus cBapHbBIX 3aKIaHBIX JAe€Tajeil ¢ MNPUBAPEHHBIMM K HHUM 3JIEMEHTaMHU,
NepealolMMU Harpy3Ky Ha 3aKiajiHble JeTalu, JOJDKHA oOecleunBaTh BKIIOYEHHE B pabOTy aHKEPHBIX
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CTEp>KHEW B COOTBETCTBHUU C IPUHATON PaCUeTHOM CXeMOW. BHEHKE 3IEMEHTHI 3aKIIaHbIX JETANEH U UX
CBapHble CoequHEHHs paccuuThiBaioTcst cornmacHo CII 16.13330. Ilpu pacuere miacTuH U (HaCOHHOTO
IIpOKaTa Ha OTPBIBAIOLIYID CHJIy IPUHUMAETCA, YTO OHM IIAPHUPHO COCIMHEHBI C HOPMAaJIbHBIMU
AHKEPHBIMU CTEPKHSIMU.

Kpome Toro, tonmmHa miacTUHbBI t pacye€THOM 3aKIagHOW JI€Talv, K KOTOPOW MPUBAPUBAIOTCA
BTaBp aHKepa, JOJKHA MTPOBEPSITHCS U3 YCIOBUSL:

R

t>0.250,, —
Ra
. (B.8)

rae Gy - IMaMEeTp aHKEPHOTO CTEP>KHs, TpeOyeMbIil 10 pacuery;

qu - pacyeTHOE CONPOTUBJIIEHUE CTAJIM Ha Cpe3, NpuHUMaemoe corstacHo CIT 16.13330.

JUIsi TUTIOB CBapHBIX COCAMHEHHH, 00eCredyMBalonMX OONbIIYI0 30HY BKIIOUEHHS IJIACTUHBI B
paboTy HpH BBIPBIBAHUM W3 HEE AHKEPHOIO CTEP)KHS M COOTBETCTBYIOIIEM OOOCHOBAHMM BO3MO’KHA
KOppekTupoBKa yciioBus (b.8) ¢ 1enpro yMEHbIIEHNS TONIMHBI IIJIACTUHBI.

TonumHa MIACTHHBI TOJDKHA TAKOKE YIOBJIETBOPATH TEXHOJIOTUYECKUM TPEOOBAHUSIM IO CBapKe.

Hpuiaoxenue B
(cmpaBo4Hoe)

PacyeT KOHCTPYKTHBHBIX CHCTEM

C u3MeHEeHHSIMH M JONOJTHEHHSIMH OT:

30 nexabps 2015 r.

B.1 Pacuer HeCcynmX KOHCTPYKTMBHBIX CUCTEM JOJDKEH BKIIIOUYATh:

OTpe/ieNIeHNEe YCUJINH B 3JIEMEHTAaX KOHCTPYKTUBHOM CHCTEMBbI (KOJIOHHAX, IUIMTAaX MEPEeKPhITHI U
MOKpPBITHS, (YHIAMEHTHBIX IUIMTAaX, CTEHAX, SOpaxX) M YCUIUW, ACWCTBYIOIIMX HA OCHOBaHMSA
(byH/1aMEHTOB;

olpejieNieHre MepeMEIIeHHT KOHCTPYKTUBHOM CHUCTEMBI B LIEJIOM U OTAENBHBIX €€ AJIEMEHTOB, a
TaKKe YCKOPEHUN KOJICOAHUS MEPEKPBITHI BEPXHUX ITAXKEH

pacyer Ha YCTOWYUBOCTH KOHCTPYKTHBHOM CHCTEMBbI (YCTOHYMBOCTH (POPMBI U TIOJIOKEHUS);

OIIEHKY HECYIIeH CIOCOOHOCTH U AeopMaliii OCHOBAHMUS;

a B OTHENBHBIX CIydasiX M OLEHKY COINPOTHBISEMOCTH KOHCTPYKTMBHOM  CHCTEMBI
IIPOTPECCUPYIOLIEMY Pa3pYLICHUIO.

B.2 Pacuer Hecymed KOHCTPYKTMBHOW CHUCTE€MbI, BKIIOYAIOIICH HAA3€MHBIE M IOJ3EMHBIE
KOHCTPYKIMH U (yHAAMEHT, CleayeT MPOU3BOAUTE Ul CTaJMU KCIUTyaTalluu. B ciaydyae cyiiecTBeHHOro
M3MEHEHMS pacueTHON CHUTyallud B IPOLIECCE BO3BEJIEHUS pacueT HECYIIEW KOHCTPYKTMBHOM CHUCTEMBI
clelyeT IPOU3BOJUTH NIl BCEX MOCIEAOBATENbHBIX CTAINM BO3BEIACHUS, IPUHUMASI PACUETHBIE CXEMBI,
OTBEYAIOIME PACCMATPUBAEMBIM CTaUSIM.

B.3 Pacuer Hecymell KOHCTPYKTMBHOM CHCTEMBI B OOLIEM clydae CIE€AYyeT NPOM3BOJUTH B
MPOCTPAHCTBEHHOW MOCTAHOBKE C YY€TOM COBMECTHOHN pabOThl HA/I3EMHBIX U MOJ3EMHBIX KOHCTPYKIHUA,
(dyHIaMEHTa U OCHOBAHMUS 1O HUM.

B.4 Ilpu pacuere HecymMX KOHCTPYKTUBHBIX CHCTEM, COCTOSIIMX U3 COOPHBIX 3JIEMEHTOB,
CJIeJlyeT YUYUTHIBATh MOJATIIMBOCTh UX COCTUHEHUH.

B.5 Pacuer HecynmX KOHCTPYKTMBHBIX CHUCTEM CJIEAYET MPOU3BOAUTH C HMCIOJIB30BAHUEM
JUHEWHBIX M HEJIMHEHHBIX Je(OpPMalMOHHBIX ()KECTKOCTHBIX) XapaKTEPUCTHK Kele300€TOHHBIX
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JJIEMEHTOB.

Jlunelinpie neopMaiOHHbIE XapaKTEPUCTUKH JKEI1€300€TOHHBIX 3JIEMEHTOB ONPEAEISIOT KaK JJIs
CIUJIOLIHOIO YIIPYroro Tena.

Henuneitnpie nedopMaiioHHbIE XapaKTEPUCTUKU KEJIE300€TOHHBIX 3JEMEHTOB IMPH H3BECTHOM
apMUPOBAHUM CJEIyeT OINPENeNATh C Y4eTOM BO3MOXXHOTO 00pa30BaHUs TPEIMH B MONEPEYHbIX
CEUCHUSIX, a TAKKE C Y4EeTOM pa3BUTHUs HEYNpyrux naedopmanuii B OeTOHE M apMaTrype, OTBEYaloIMX
KPaTKOBPEMEHHOMY U JIMTEIBbHOMY JEHCTBUIO HAIPy3KHU.

B.6 B pe3ynabTare pacuera Hecyliell KOHCTPYKTHBHOW CHCTEMBI JOJDKHBI OBITh YCTAaHOBJICHBI: B
KOJIOHHAX - 3HAYEHHUs MPOJAOJIbHBIX M IOMEPEYHBIX CUJI, M3HOAIOIMX MOMEHTOB; B IJIOCKUX IJIUTax
NEPEKPBITHI, TOKPHITUA U (YHIAMEHTOB - 3HAYEHHUS M3THOAIOIMX MOMEHTOB, KPYTSAIMX MOMEHTOB,
MONEPEYHBIX U MPOJOJIBHBIX CHJI; B CTEHAX - 3HAYEHHS MPOJOJBHBIX M CABUTAIOLIMX CHJ, U3rM0ar0 X
MOMEHTOB, KPYTSIIIMX MOMEHTOB U IIOIEPEYHBIX CHIL.

OmnpeneneHue yCWJIMH B 3JIEeMEHTaX KOHCTPYKTUBHOM CUCTEMBI CJIETYET IPOU3BOAUTD OT JEHCTBUS
PacCUYETHBIX ITOCTOSIHHBIX, JIUTEIbHBIX U KPATKOBPEMEHHBIX HArPYy30K.

B.7 B pe3ynbrate pacuera Hecymield KOHCTPYKTHUBHOW CHCTEMBI JOJDKHBI OBITh YCTAHOBJICHBI
3HAYEHUs BEPTUKAIbHBIX IEpeMeIleHU (IporuOoB) MEpeKpbITUH U TMOKPBITHUH, TOPU30HTAIbHbBIE
MepeMelIcHNs] KOHCTPYKTUBHOM CHUCTEMBI, a JUIS 3/1aHUM TMOBBIIIEHHON 3TaXHOCTU - TAKKE YCKOPEHUS
KOJICOaHUH MEPEeKphITUI BEPXHUX dTaxel. BennunHa nepemMerieHnii 1 yckopeHus KoneOaHui He JT0JIKHA
MPEBBIIATH TOMYCTUMbBIX 3HAUEHHI, YCTAHOBJIEHHBIX COOTBETCTBYIOLMMU HOPMAaTUBHBIMU TOKYMEHTAMU.

l'opu3oHTanpHbIE NEpEMEIEHUS] KOHCTPYKTUBHOW CHUCTEMBI CIEAYET ONPENeNsTh OT JACUCTBUS
pacueTHbIX (A7 TPENENbHBIX COCTOSIHHMM  BTOPOM  TIPYNIBI) IOCTOSHHBIX, JJIUTENBbHBIX U
KPaTKOBPEMEHHBIX TOPU30HTAIBHBIX U BEPTUKAJIBHBIX HAarPY30K.

BeprukanbHble mnepemMenieHuss (IpOruobl) MEpeKphITUH U MOKPBITUH ClIeAyeT OHpeneisiTb OT
JIEICTBUSI HOPMATUBHBIX [IOCTOSIHHBIX U ITTUTENIbHBIX BEPTUKAIBHBIX HAaIPY30K.

JKecTkOoCTHBIE XapaKTEpUCTUKH 3JIEMEHTOB KOHCTPYKTMBHOM CHCTEMBI CJIEAyeT MPUHUMATh C
y4eTOM apMHUpOBaHMS, HAIWYMs TPEUMH M HEynpyrux aedopmanuii B OeToOHe M apMarype COIIaCHO
yKazaHusMm 8.2.26, 8.2.27.

Yckopenus kone0aHUM MEPEKPHITHH BEPXHUX dTAXKEH 3MaHUS CIEYeT ONPEACATh MPU JIeHCTBUN
MYJIbCALIMOHHOM COCTABJISIOIIEN BETPOBOU HATPY3KHU.

B.8 [lpu pacuere Ha YCTOMYMBOCTH KOHCTPYKTHBHOM CHCTEMBI CIIEIYET MPOU3BOIUTH MPOBEPKY
YCTOMUYMBOCTU (POPMBI KOHCTPYKTHBHOW CHCTEMBI, a TalkKe YCTOWYMBOCTHU IMOJOXKEHUSI KOHCTPYKTUBHOU
CUCTEMBI Ha ONIPOKUBIBAHUE U HA CIBUT.

B.9 Pacuer Ha yCTOMYMBOCTP KOHCTPYKTMBHOM CHUCTEMBI CIEAYeT IPOU3BOAUTH Ha JCHCTBUE
pPacUETHBIX ITOCTOSIHHBIX, JJIMTEIbHBIX U KPATKOBPEMEHHBIX BEPTUKAIbHBIX U TOPU30HTAIBHBIX HArpy30K.

[lpu pacuere ycToMUMBOCTH (POPMBI KOHCTPYKTUBHOW CHCTEMBI KECTKOCTHBIE XapaKTEPHUCTUKU
AJIEMEHTOB KOHCTPYKTMBHOM CHCTEMBI PEKOMEHJAYETCs MPUHUMAaTh C Y4E€TOM AapMHUPOBAHUS, HAMYUS
TPELMH U HeYNPYyrux aedopmaiuii B 0eToHe U apMaType.

Ilpu pacuere yCTOHUYMBOCTHU MOJIOKEHUSI KOHCTPYKTUBHBIE CHUCTEMBI CIIEIYET paccMaTpuBaTh Kak
KECTKOe HeZeGopMUPOBAHHOE TEIO.

IIpn pacuere Ha ONPOKUIBIBAHME YAECP)KUBAIOLMN MOMEHT OT BEPTHUKAJIBHON HArpy3kH JIOJDKEH
MPEBBIIATH OMPOKUABIBAIONIMI MOMEHT OT TOPU30HTAILHON HAarpy3ku ¢ ko3dduimentom 3amaca 1,5.

[Ipu pacuere Ha cIBUT yAepKUBAIOIIAs TOPU30HTAIbHAS CHJIA JOJKHA MIPEBBIATE JIEHCTBYIO LIYEO
CIBUTalIyl0 cuiy c koddduuuentom 3amaca 1,2. Ilpm 3TOoM crexyer yduThIBaTh HamOolee
HeOJIaronpusATHHIE 3HAaYeHU s KOAPPUITMEHTOB HAJCKHOCTH T10 Harpy3Ke.

B.10 Pacuer Ha ycTOHYMBOCTH MPOTUB MPOTPECCUPYIOIIETO pa3pyLIEHUS JTOJDKEH OO0ecreuruBaTh
IIPOYHOCTb U YCTOMYMBOCTb KOHCTPYKTMBHOM CHCTEMBI B IL€JIOM IIPHU BBIXOAE U3 CTPOSI OJHOIO
KaKoro-i110o0 3JeMeHTa KOHCTPYKTUBHOW CHUCTEMBbl (KOJOHHBI, y4acTKa CTE€HbI, y4acTKa IEPEKPbITUSA) U
BO3MOXXHOM IOCJIEAYIOIIEM pa3pylleHuH Onu3iexanmx syeMeHToB. Kpome Toro, B 000CHOBaHHBIX
cllydassX paccMaTpUBAETCs pacueTHas CHUTYyallMsi C BBIXOJOM M3 CTpPOs 4YacTU OCHOBAHUSA IOJ
¢dyHamMeHTaMu (HarpuMep, B ciiydae oOpa3oBaHUs KAPCTOBBIX IIPOBAJIOB).
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B.11 Pacuer Ha ycTOMYMBOCTH MPOTUB IPOTPECCUPYIOILETO pa3pyLICHUs CIEeIYyeT MPOU3BOAUTD
[Py ACUCTBUM HOPMATHBHBIX BEPTUKAIBbHBIX HAarpy30K ¢ HOPMAaTUBHBIMU 3HAUYEHUSIMU CONPOTUBIICHUS
0eToHa U apMaTyphl.

B.12 Ouenky Hecymeil cnocoOHOCTH | Jie hopMaIiii OCHOBAHHS CJIEAYeT MPOU3BOJUTH COTIIACHO
COOTBETCTBYIOILIMM HOPMAaTHUBHBIM JOKyMEHTaM IIPH JIEHCTBUM YCHUJIMH HAa OCHOBAHUE, YCTAHOBJICHHBIX
IIPU pacueTe KOHCTPYKTUBHOM CHUCTEMBI 3JaHUS.

MeToambl pacuera

B.13 Pacuer KOHCTpYKTUBHBIX CUCTEM IIPOU3BOIAT METOJAMH CTPOUTENBHOM MexaHuku. [Ipu aTom
B 001I[eM ciydyae PeKOMEHAYETCSl UCIO0JIb30BATh METO KOHEUHBIX 3JIEMEHTOB.

B.14 Jlns oueHku Hecymel CIOCOOHOCTH TEPEKPBITUN JOMYCKAeTCsl HCIOJIb30BATh pacyer
METOJIOM IIPEJIEIBHOIO PABHOBECHSL.

B.15 Pacuer KOHCTPYKTMBHOW CHUCTEMBI METOJOM KOHEYHBIX 3JIEMEHTOB IPOM3BOJUTCS Kak
MIPOCTPAHCTBEHHOM CTaTUYECKU HEOIIPENAECTUMON CHCTEMBI.

B.16 MopaenupoBanue KOHCTPYKTHBHBIX CHCTEM IPOU3BOJAT C MPUMEHEHHEM OO0O0JIOUEUHBIX,
CTEP>KHEBBIX U (€CITU 3TO HE0OX0AMMO) O0BEMHBIX KOHEUHBIX 2JIEMEHTOB.

B.17 llpu co3gaHuyu MpOCTPaHCTBEHHOW MOJENIN KOHCTPYKTMBHOW CHCTEMBI CIEIYET yUUTHIBATh
XapakTep COBMECTHOW pabOThI CTEPIKHEBBIX, OOOJOYCYHBIX M OOBEMHBIX KOHEYHBIX JJIEMECHTOB,
CBSI3aHHBIN C Pa3IMYHbBIM KOJIMYECTBOM CTETIEHEH CBOOOABI ISl KAXKIOT0 M3 YKa3aHHBIX 3JIEMEHTOB.

B.18 JledopmatuBHBIE CBOWCTBA OCHOBAaHHUS CJeIyeT Y4YUTHIBATH IyTeM HCIOJIb30BAHUS
OOLIETIPUHSATHIX PACYETHBIX MOJIEIEH OCHOBAHMS, TPUMEHEHHS Pa3IUYHBIX TUIIOB KOHEUHBIX 3JIEMEHTOB
WJIM KPAaeBBIX YCIOBUM C 3aJaHHOW MOJATIMBOCTHIO, MOJECIMPOBAHUS BCETO MAacCUBa IPYHTA MOJ1 3JaHUEM
13 00bEMHBIX KOHEYHBIX 3JIEMEHTOB, MO0 KOMIIJIEKCHO - C MCIIOJIb30BaHUEM BCEX BBIIICTIEPEUNCICHHBIX
METO/IOB.

B.19 Ha mnepBoii cramum pacdyera KOHCTPYKTHBHOH CHCTEMBI JOIYyCKaeTcs Jae(OpMaTHBHOCTD
OCHOBAHUS YYUTHIBATh C TIOMOLIbI0 KOI(PQUIIMEHTa IOCTEIH, NPUHUMAEMOTO TII0 YCpeIHEHHBIM
XapaKTepUCTUKAM TPYHTOB.

B.20 Tlpm wucnonb30BaHMHM CBaWHBIX WM CBAaHO-TUIMTHBIX (yHIAMEHTOB CBaWl CIEAyeT
MOJICTUPOBAThH KaK jKeJe300eTOHHbIE KOHCTPYKIUU WM YYUTHIBATh UX COBMECTHYIO pabOTy ¢ TPYHTOM
00001IeHHO, paccMaTpUBasi OCHOBAHUE KaK €IMHOE C MPUBEAECHHBIMU KOA(MDUIINEHTAMH TTOCTENH.

B.21 Ilpy mocTpoeHMH KOHEYHO-3JIEMEHTHONH pacyeTHOW MOJAENM pa3Mepbl M KOH(Urypaiuio
KOHEUHBIX JJIEMEHTOB CJIEIyeT 3a/JaBaTh, HUCXOJAs M3 BO3MOXKHOCTEH IPUMEHSEMBIX KOHKPETHBIX
pacueTHBIX IporpamMMm, M MPUHUMATh TaKUMH, 4YTOObI Oblia obecriedeHa HeoOXoAuMas TOYHOCTH
OIpe/IeICHUs] YCUIIMH 110 TIMHE KOJIOHH U 110 IJIOWAU IUIUT NePeKpbITHi, PyHIaMEHTOB U CTEH.

B.22 XecTtkocTHbIE XapaKTEpUCTUKUA KOHEUHBIX JIEMEHTOB Ha IE€PBOHAYAIBHOM CTaJMU pacyera
KOHCTPYKTMBHOW CHUCTEMBI, KOIJlJa apMUPOBAHNE KOHCTPYKU UM €llle HE U3BECTHO, CIEIYET ONPEIENIATh 110
JMHEHHBIM eOpPMALMOHHBIM XapaKTePU CTHKAM.

B.23 Tlocne ompeneneHus apMarTypbl B IJIUTaX MEPEKPHITUN U MOKPHITHH ClIEIyeT MPOU3BECTH
JOTIOJTHUTENBHBIM pacueT MPOTHOOB STUX KOHCTPYKIUN, MPUHUMAs YTOYHEHHbIE 3HAYEHUS H3rHOHBIX
JKECTKOCTHBIX XapaKTEpUCTUK IIJIUT C yUETOM apMUPOBAHUs B IBYX HalPaBJICHUIX.

B.24 PexomeHayeTcsl BBIIOJIHUTD TaKKe JTOTIOJHUTEIBHBIM pacuyeT KOHCTPYKTUBHON CHUCTEMBI IS
0osiee TOUHON OLIEHKH M3THOAIONMX MOMEHTOB B 3JIEMEHTAaX MEPEKPHITUN, MOKPBITUN U (PyHIaMEHTHBIX
IJIMTaX, a TaKKE IPOJOJIBHBIX CHJI B CTEHaX M KOJOHHAX C YYE€TOM HEIMHEHHBIX >KECTKOCTHBIX
XapaKTEepPUCTUK KOHEYHBIX JIIEMEHTOB.

Hudopmanus 00 n3MEHEHHIX:

Uszmenenuem N 2, ymeepoicoenuvim npuxazom Muncmpos Poccuu om 30 oexabps 2015 2. N 981/np, 6
nynkm B.25 enecenvi uzmenenus, ecmynaiowue 6 cuny c¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeli peoaxyuu
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B.25 Pacuer KOHCTPYKTHMBHBIX CUCTEM METOJOM KOHEYHBIX AJIEMEHTOB CIEIYET IPOU3BOJUTH C
M CII0JIb30BAaHUEM CHEIUATbHBIX CEPTUPUIIMPOBAHHBIX B POccur KOMIIBIOTEPHBIX MPOTPAMM.

JU11 KOHCTPYKTMBHBIX CHCTEM 3[JaHMN M coopyxeHHil kinacca KC-3, mMeronmx NOBBIICHHBIN
ypoBeHb oTBeTcTBeHHOCTH 1o ['OCT 27751, pacuer HeoOXOAMMO BBINOJHATH HE MEHEE YeM IO JIBYM
Pa3NMYHBIM KOMITBIOTEPHBIM MPOTpaMMaM HEe3aBUCUMbBIMU OpPraHU3aIUSIMU.

B.26 Pacuer Hecymelt cmocOOHOCTH MEPEKPHITUNA METOJOM MPENENIbHOTO PAaBHOBECUS CIEIYyeT
IPOU3BOANTDH, IPUHUMAs B KAYECTBE KPUTEPHUS PABEHCTBO PA0OT BHEUIHUX HArPy30K U BHYTPEHHUX CHII
Ha MEepeMEIICHHUAX B TIPEIeIbHOM PaBHOBECHHU TUIMTHI MEPEKPHITHS ¢ HanboJiee OMmacHOW CXeMOM H310Ma,
XapaKTepU3YIOLIEH €€ paspylLIeHUE.

Hudopmarnus 06 U3MEHEHWSIX:
Usmenenuem N 2, ymeepacoennvim npuxazom Muncmpos Poccuu om 30 oexabps 2015 2. N 981/np,
nynkm B.27 uznootcen 6 nogotl pedaxkyuu, cmynaroweil 6 cuny ¢ 25 mapma 2016 e.

Cm. mexcm nynkma 6 npeovioyujeli peoakyuu
B.27 Pacyer KOHCTpYKTMBHBIX CHCTEM 3JaHUW U coopyxkeHui wiacca KC-3, umeronmx
MOBBIIEHHBIN ypoBeHb 0TBEeTCTBEHHOCTH 110 ['OCT 27751, pekoMeHyeTCsl BBIOIHATh C Y4ETOM OLEHKHU

KOHCTPYKTUBHOW O€301MaCHOCTH TIPM HAYYHO-TEXHUYECKOM COTPOBOXKJICHHWH CIICIMATIN3UPOBAHHBIX
OpraHu3alui.

Ipunoxenue I'
(cmpaBo4HoOe€)

Juarpammsl 1edopmupoBanust 0eToHA

C m3MeHeHUusIMH | JAOMOJIHCHUAM MU OT:

30 nmexabps 2015 r.

I''l AmnanmuThyeckas 3aBUCUMOCTh KPHBOJMHEHHBIX auarpamMm jAedopmupoBaHusi OeToHa
MPUHUMAETCS B BUJIE:

szﬁm/(Eme),
dgmzdom/(anv;) e

Sm Gm Em

rae , , - COOTBETCTBEHHO OTHOCHUTENbHBIC AeopMaliu, HaNpsHKeHHs, HavyadbHbIC
Moaynu ynpyroct (d - 3Hak gudpepeninana);
m - WHJEeKC MaTepraia (uist 6eroHa m = b, bt; st apMaTypel m = s);

M - kod(UIIHEHT U3MEHEHHUS CEKYILIEr0 MO/IYJIs, OIpeAeIsieMbli o Gopmyrie

— — 2

Vm Gm = Gm
311€Ch - 3HaYeHHEe KOA((UIIMEHTa B BEPUIMHE TUATPAMMBI (ITPH

);

- HayaJIbHbI KOA((ULIMEHT M3MEHEHUs CEKyLero MoAyis (B Hayajle auarpaMMbl WU B
HayaJle €e KpMBOJIMHENHOTO OTPE3Ka);

Vo
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0, O, ®,=1—m;
, - KOO(pUIIUEHTBI, XapaKTEepU3YIOIME MOJTHOTY AUarpaMMbl MaTepuara, ;

N - ypoBeHb mpupaIeHnst HAPSHKEHHUH, KOTOPBIH OMPEAENSeTCsS KaK OTHOIMICHHE

n:(Gm_Gm,d)/(Gm_Gm,el) ,(T.3)

(cm—omﬂ)zo.

b
cSm,el

k

M - ko’ pdunMeHT N3MEHEHHSI KacaTeITbHOTO MOIYIIS, CBSI3aHHBIN C KO3 PPUIIMEHTOM H3MEHEHHS
CEKYIIETO MOJYNs COOTHOLICHHEM

- HaMpsHKEHUS, OTBEYAIOIIME MPEIeTy YIIPYrOCTH MaTepuana;

L:L_'_ Gm(Vo_Vm)(wl"’Z@zﬂ)
vy Vm 2vr§(6m—cm,e,)1/1—wm—wzn2

. (C.4)

B dopmynax (I'.2) u (I'.4) 3HaK IIIOC MPUHUMAIOT JUIS TUATPAMMBI 1e(hOPMUPOBAHUS apMATyphI U
JUIs BOCXOASIIEH BETBU IuarpaMmsl Jie popMupoBaHus OETOHA, a 3HAK MUHYC - I HUCXOJAILEH BETBU
Jquarpammel JiepopmMupoBanus 6etoHa. Hucxoasinyro BEeTBb AMarpaMMbl pa3pelaeTcsi UCIOIb30BaTh 10

. N> .
YPOBHSI HAIIPSKEHU I n=0.85 (c yueTom JONOJIHUTENBHBIX YKa3aHuil [.2).
HNudopmanus 06 n3MEHEHHSIX:

Uszmenenuem N 2, ymeepoicoenuvim npuxazom Muncmpos Poccuu om 30 dexabpsa 2015 2. N 981/np, 6
nynxkm 1.2 enecenvl usmenenus, ecmynarowue 8 cuiy ¢ 25 mapma 2016 e.

Cm. mexcm nynkma 6 npeovioyujeli peoakyuu
I'2 Ilpu OOHOOCHOM W OJHOPOIAHOM CKaTHMM O€TOHAa HCXOAHAsl nuarpamma jaedopMUpOBaHUS
6erona (pucynok [.1) onuceiBaercs 3aBucumoctsmMu (I7.1) - (I".4), B KOTOpPBIX ClieAyeT MPUHUMATh:
11t 00eMX BETBEH AMarpaMMel

Oy = _Rb,ser; Gb,EI:O; vb:gb/(EbEb); n:Gb/Eb ,(T.5)

IUI BOCXOISINEH BETBU
Vo=1; o, =2—-2.5V, T.6)
JUTSI HUCXOISIIEH BETBU

V() :2105vb; (01 = 195vb_0138 , (F7)
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) o, )
8[9! - Rb,ser -
Oy
6lig6=E,v,)
5 €y €y €t &y
N, ——
gk(tggk = EbV]f)
o)
Ub = —Rb,ser

Pucynox I.1 — KpuBoauneiinbie anarpaMmbl Je¢opmMupoBanus 6eToHa

AO1rcca BEepIIMHBI TUarpaMMbl OCEBOTO CXKaTHsl OETOHA ONpeAeIsIeTcs mo GopMysie

- __ B, 1+075\B/60+0.21/B

%= E " 012+B/60+02/B

,(I'.8)

rae B - wiacc 6eToHa 1o MPOYHOCTH Ha CIKATHE;

Ao 0e3pasMepHbIN KOYPPUIIHCHT, 3aBUCAIIMN OT BUAa OETOHA U MPUHUMACMBIN PaBHBIM:

A=1.

JUIS TSKEJIOTO U MEJIKO3CPHHUCTOIO OcToHa

A=D/2400 .

3
JUTst IeTKOTO OeToHa cpeiHel mioTHocTH D, (KF/ M )
JUIS T9EUCTOro OeToHa 1=0.25+0.358B .

[Ipy OAHOOCHOM W OJHOPOIHOM pacCTsHKEHHWHM OETOHAa HMCXOAHAas Auarpamma JedopMHpOBaHUS
Oerona onuceiBaercs 3aBucumoctsamu (I.1) - (I'.3), B KOTOpPBIX clieyeT TPUHUMATh!

EbtzRot,seﬁbtg; Opte1 = 0; N=0p/Opy
Vi =(0.6+0.15Ryn/Rygy )/ ¥org 9

Vbtg

34€Ch - KOB(I)(i)I/II_II/IeHT, HpI/IHI/IMaCMHﬁ Ipu HCHTPAJIbHOM PACTSXKCHHU U PABHBIM CAUHUIIC,
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IS U3rM0aeMbIX 3JIEMEHTOB

Tog=( 70 +0.007); 0'95%22_1 h/h, (T.10)

34€Ch h" CM - HCKOTOpasA 3TaJIOHHAasA BbICOTAa CCUCHU A,
h - BeICcOTa ceueHus B CM,

R)tn = 25 MIT

a.

[Tapametpsrl Vo , ! , ©2 BBRIUUCISIOT 110 (popmynam (I7.6), (I'.7) ¢ 3ameHoit Yo Ha Vbt .

IMpunoxkenne J{
(cmpaBo4Hoe)

PacyeT KOJIOHH KPYIJIOro M KOJbLEBOIO Ce4Ye HUM

C u3MeHEeHMSIMH M JONOJTHEHHSIMH OT:

30 nexabps 2015 T.

Hudopmanus 00 n3MEHEHHSIX:
Usmenenuem N 2, ymeepocoennvim npuxazom Muncmpos Poccuu om 30 oexabps 2015 2. N 981/np, 6
nynxkm /[.1 6necenvl usmenenus, scmynarowue 6 cuny ¢ 25 mapma 2016 2.
Cm. mexkcm nyHKma 6 npeovioywei peoakyuu
JI.1 Pacdyer mnpoYyHOCTH KOJBIEBBIX CceueHUM KoMoHH (pucyHoxk JI.1) mpu COOTHOLIEHUH

L/r,>05 .
BHYIPEHHETO0 U HapYyKHOIO paauycoB 1772= U apMmaTrype, PaBHOMEPHO paCIpPEICIEHHOH I10

OKPY)KHOCTH (MpU MHHUMYM CEMH TMPOJOJBHBIX CTEPXKHSX), MPOU3BOMAATCS B 3aBUCUMOCTU OT
OTHOCUTEILHOMU IIJIOWAJIA CKATOM 30HBI OETOHA

N +&As,tot
RoA+(Ro+ L7R A o1

&cir:

s (A1)
a) mpu 0.15<&;<06 - M3 YCIIOBHS
sinmE;,
M< ( Ry Al + I:esc'o‘s,,totrs) T + RsAs,totrs( 1- 1-7§cir)( 0.2+ 1-3§cir)
; (A.2)
0) mpu Sir=0.15 - M3 YCIIOBHSI

Sirmé;cirl
M <(RyAR, +RoA o f; ) ——— +0.295RA,
; (A.3)
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N + 0'75RSA§,tOt
RoA+ReA tor

écirl =

e ;
B) MpHU Sir=0.6 - 3 YCIIOBHS
sinn .,
M <(RyAly +ReA o) ——
» ([1.4)
e
£ = N
cir2
RA+RS
cAs,tot . (I[S)

B dopmynax (J.1) - (1.5):

Aﬁ,tOt - IUIOLAJIb CEUYCHU sl BCEU IPOJOIBHON apMarTypsl;
_ntn
= >

2

S - paamyc OKpY)KHOCTH, IPOXOJSIIEH Yepe3 IEHTPHI TSHKECTH CTEP>KHEH MPOJ0IbHON apMaTypHhl;

Tfécil'

— S , Cocamas 3014 ‘

[ T T

N

- e e wm e e e e e e of

A joi |

Pucynoxk /1.1 - Cxema, NpUHHMAEMAA PN pacyeTe KOJILIEBOro CeUeHHs CIKATON0 3JIeMeHTa

Moment M Oonpeacisai€TCAa ¢ Y4ICTOM BIIMAHUA Hporn6a QJIECMCHTA.
Hudpopmarnus 06 U3MEHEHMIX:

Usmenenuem N 2, ymeepoicoennvim npuxazom Muncmpos Poccuu om 30 dexabps 2015 2. N 981/np, 6

nynkm [[.2 6necenvt usmenenus, ecmynarouwue 6 cuny ¢ 25 mapma 2016 e.
Cm. mexcm nynkma 6 npeovioyujeli peoaxyuu

J1.2 PacueT mpoOYHOCTH KPYIIBIX CeYeHUU KONOHH (pucyHok J[.2) ¢ apMaTypoil, paBHOMEpPHO

pacnpenesieHHON 10 OKPY)KHOCTH (IIpH YUCJI€ MHUHMMYM CEMH HPOJOJBHBIX CTEpXHEH), Mpu Kiacce
apmarypsl He Bbie A400 mpoBepsieTcst U3 yCIOBUS
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SinSm:cir sinmE,

2
MSgRbAr - tot - +o |1,

» (11.6)

e fm u 5 -em. J1.1;

émr - OTHOCHTENIbHAS IIJIOMIA/Ib CKATOM 30HBI OETOHA, ompeaessieMas CASAYIOIMM 00pa3oM:
MIPY BBITIOJITHEHUH YCIIOBUS

N=OT7RA+0B45RA o
U3 peIleHHs] ypaBHEHUS

sin2n&;,
N+RA———
R 2n

RbA + RSAE,'EO'[

(t:cir:

s (.8)
IIPY HEBBINOJIHEHUH ycoBus ([.7) - U3 pelieHus: ypaBHEHUsI
sin2n&;,
. N +RA ot RA——
o RbA+2'55RSA§,tOt
; (1.9)

P . koadduipenT, yauTHIBAIONMIA PaGOTY PACTAHYTOH apMaTyphl i IPHHAMACMBII PABHBIM: IIPH

=1.6( 1—1.55&, )&,

BoImosHeHnn yenosust ([1.7) ¢ ( E"C'r)g"c'r
17 ©=0,
As,,tot

Is

, HO He Oosee 1,0; mpu HEBBITIOJHEHUH YCIOBUS

- IIJIOLAIb CEYEHHUS BCEH NPOJOJIBHON apMaTyphl;

- paauyc OKPYKHOCTH, IPOXOJAIICH Yepe3 UEHTPBI TSHKECTU CTEPKHEU MPOJOJIBHON apMaTyphl.
MowmeHT M onpezensieTcs ¢ y4eToM BIUSHUS MPOruda 3ieMeHTa.
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- Cowcanzan soud €

I I\ ol .

Pucynok JI.2 — Cxema, IpUHAMAEMAs! NIPH PacyeTe KPYIJIOTo ceyeHHsl BHELEHTPEHHO CIKATOro
3JeMeHTa

- '

Ipunoxenune E
(cmpaBo4Hoe)

PacueT 0€ TOHHBIX HIMOHOK

E.1 Pazmeps! GETOHHBIX IIMOHOK, MEPEIA0 X CABUTAIOIIME YCUIIUS MEXKIY COOPHBIM 3JIEMEHTOM
U JIOTIOJTHUTENIBHO YIOKEHHBIM OETOHOM HJIH PACTBOPOM, PEKOMEHTyeTCSI OMPENEISITh 0 opMyliam:

Q

Z ——
Rokn, (1)
Q
T
2Rk, L(E2)

rae Q - caBHTaroIAs CHUIIa, MEPEIAIONIAsAC Yepe3 IIMMOHKH;
k , h< , L - TIyOWHa, BHICOTA U ITTUHA IIMTOHKH;

N

- YU CJIO IIITOHOK, BBOAMMOC B PACUCT U MIPUHUMACMOC HE Oonee TPEX.
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! — cOOpPHEI DAEMEHT; 2 — MOHONUTHEIH 6ETOH

Pucynox E.1 — Cxema a5 pacyera WNOHOK, NEPEAAOLUX CABUIA0OMNE YCHTUS OT
cOOpHOro 2jJeMeHTa MOHOJIUTHOMY BETOHY
[pu HamuIMu CKUMATOIICH CHITBI N BBICOTY IIMTOHOK JIOITYCKASTCS OMPEACIIATH 10 GopMyIie

_ Q-0.7N

L 2Ryikny

, (E3)

Y MPUHUMaTh YMEHBINEHHON IO CPaBHEHUIO C BBICOTOW, ompenemsemon mo dopmyne (E.2), He
OoJiee yeM B JIBa pasa.

HpI/I COCIMHCHMN HIIOHKaMM 3JICMCHTOB HACTWUJIa MJIMHA IIIIOHKHW, BBOJUMAsA B pacydcT, NOJKHA
COCTaBIISITH He OoJiee MOJOBUHBI MPOJIeTa dJIEMEHTa, MPH 3TOM BelnunHa Q MPUHUMAETCs paBHOW cymMe

CABUTAIOLMX YCUJIMK 11O BCEU ITIMHE DJIEMEHTA.
[To ycrmosusim (E.1) - (E.3) ciaemyeT mpoBepsATh HIIOHKA COOPHOTO AJEMEHTAa W IIMIOHKU W3

JIOTIOJTHUTENBHO YI0KEHHOTI0 OETOHA, MPUHUMAs pacyeTHbIE COIPOTUBIIEHUS] OETOHA IIMOHOK Ry u Rot
KaK Uil OeTOHHBIX KOHCTpyKuuil. Ilpum pacdyere Ha BbIAEpruBaHUE PACTSIHYTOM BETBM JBYXBETBEBOM
KOJIOHHBI M3 CTakaHa ()yHIaMEHTa JIOMYCKAeTCsl YYUTHIBATH pabOTy MATH MIMOHOK (prcyHok E.1).

puiao:xkenne K
(cnmpaBo4Hoe)

PacueT KOpPOTKHX KOHCOJIEH

) 1, <0.9 h, .

XK.1 Pacuer KOpPOTKMX KOHCOJIEH KOJIOHH IIpH (pucynox JK.1) Ha pnelcTBHE

MOTMIEPEYHOM CUJIBI JIJIs1 0OCCTICUEHM ST TTPOYHOCTH 110 HAKJIOHHOW CKATOU IMOJIOCE MEXKIY TPY30M U OTIOPOH
ClIelyeT IIPOU3BOAUTD U3 YCIOBUS

-2
Q=<0.8 Rybl,,sin 9(1+5 “”W) , OK.1)
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B KOTOPOM ITpaBas 4acTh IMPpUHUMAaETCs He O6osee 3,5 Rbtbkb U HEe MeHee 2,5 Rbtbrb .
B ycnosuu (K. 1):

ISUp - JUIMHA IJIOIIAAKK OIIMpPaHUs Harpy3Ku BJ0Jb BbIJIETAa KOHCOJIU,
2
20 T
Sn= 2
0 et y+1
- YIOJI HaKJIOHA PACUCTHOU CIKATOU IMOJIOCHI K TOPU30OHTAIIN

_ B

Hw= bs,

- KOS(I)(I)I/II_[I/IGHT ApMHUPOBAHHUA XOMYTaMU, PACIIOJIOKECHHBIMU 110 BBICOTE KOHCOJIN,

31eCh A paccTosHuE MEXAYy XOMyTaMU, U3MEPEHHOE IO HOPMAJIU K HUM.
[lpu pacuere y4MTHIBAIOT XOMYThl T'OPU30HTAJIbHBIE W HAKIOHHBIE MOJA YoM He Ooisiee 45° k
TOPH30HTAIH.

HaHpH)KeHI/Ie CIXKaTus B MECTaX NI€peaaviu Harpy3Ku Ha KOHCOJIb HE JOJDKHO IIPECBBIATL PACUCTHOC

CONPOTHBIIEHHE OETOHA CMATHIO Rb'loc .
JI11s KOPOTKM X KOHCOJIEH, BXOAMMX B KECTKUH y3el paMHON KOHCTPYKIIHHU C 3aMOHOJIMYMBAHUEM

CTBbIKA, 3HAYCHUE Lup B ycinoBun (OK.1) mpuHUMAIOT paBHBIM BBUIETY KOHCOJH h , €CIIi TIPH 3TOM

> /1>2/3 .
BBITIOJHSIOTCS.  YCIIOBUSA M/Q=03 M U Lup |1 (rme M u Q - MOMEHT, pPacTATHBAIOIIMI
BerHIOIO IpaHL pI/IFeJISI, nu HOHepe‘-IHaH CHJIa B HOpMaJIBHOM CCUCHUN pI/IFeJISI 10 Kpan KOHCOJIHN

S5Ry,b
COOTBETCTBEHHO). B aTOM ciydae mpaByro yacts yenoBus (K.1) mpurumarot He 601ee R f‘b .

l sup

l MI[)/ 2 l,Q lsup/ 2
<~ Y
-y Pacuemnas
S == naxnonnas
“Ye nonoca
L/ Gemona
/ o
[
R~
Q
R!)
/)

Pucynox 2K.1 — PacueTnas cxema Juist KOPOTKOii KOHCOH MPH AcCTBHY ONEPEHHON CHIbI

[lpy mapHUpHOM ONMPAaHUN HA KOPOTKYIO KOHCOJIb OallKM, UAYLIEH BIIOJIb BbLJIETa KOHCOJIU, IIPU
OTCYTCTBUHU CIHEIUalIbHBIX BBICTYMAONMX 3aKIaJHBIX JeTaled, (MKCUPYIOIUX IUIOMAIKY OMUpaHUs
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(pucynok JK.2), 3HavyeHHE ISUP B ycinouu (OK.1) mnpuHHUMaercs paBHbIM 2/3 IMHBI (DaKTHUYECKOM

IIOIIAJIKA OTIMPAHHUSL.
[lonepeuHoe apMupoBaHME KOPOTKHX KOHCOJEM JOJDKHO YIOBJIETBOPSITh KOHCTPYKTHMBHBIM

TpeOOBAHUSIM.

l\up‘/
— )
l sup™ 3 { supS*
/l/ 0 Lp 2
e
AAAA]
{ ~
@Jw’}?g ¢
0
Rh
I

Pucynok JK.2 — Pacuernas cxema ANs KOPOTKOI KOHCONM NPH IAPHUPHOM onupanun cGCopuok
0askM, Maymeid BAOJb BHIJIETa KOHCOJIM

XK.2 Ilpu mapHUpHOM OnMpaHuU OaJKd Ha KOHCOJIb KOJIOHHBI NMPOJAOJIbHAS apMarypa KOHCOJIU
IIPOBEPSAETCS U3 YCIOBUS

. (K.2)

riue |1 , ho - cM. pucyHok K. 1.

[Ipu >TOM MpoI0JIbHAS apMaTypa KOHCOJHU JO0KHA OBITH JOBEIEHA IO CBOOOTHOTO KOHIIA KOHCOIHU
Y UMETh HA/IJICXKAIIYI0 aHKEPOBKY.

[Ipn XecTKOM COEIMHEHUM pPUTeliss U KOJIOHHBI C 3aMOHOJIMUMBAHUEM CTHIKA U MPUBAPUBAHUEM
HIDKHEH apMaTypbl pUTENs K apMaType KOHCOJIM Yepe3 3aKiaHble AeTalu MpoAobHas apMaTypa KOHCOIU
MIPOBEPSETCS U3 YCIOBUS

Q% _NSSRSAS

, (K.3)

rac Il rb - COOTBETCTBCHHO BBIJICT U pa60qa;1 BbICOTA KOpOTKOfI KOHCOJIN,

2

165/184



Crop mpasmin CIT 63.13330.2012 "CHull 52-01-2003. BeToHHBIE U XKele300CTOHHBIE KOHCTPYKIIHUH.. ..

S - TOPU3O0HTAJIBHOC YCUJIIUC, ,I(eﬁCTBYIOIHee Ha BCPX KOHCOJIX OT PUICIIA, paBHOC:

M +QkUp/2
A

(K.4)

1.4k +0.3 k
¥ IpHHAMaeMoe He Golee LRt Q (e ' n L COOTBETCTBEHHO BBICOTA M JUIMHA

YIIOBOTO 1IBA TPUBAPUBAHHS 3aKNAJHBIX JeTalell pureis ¥ KOHCONM; | - pacyeTHOE COMPOTHBIEHUE
YIJIOBBIX IIBOB Cpe3y IO MeTauly IBa, onpexnensemoe coracHo CII 16.13330, npu anexrponax 2942

Rt =180 MIla; 0,3 - xo3hduIInEHT TPEeHHs CTAIU MO CTaH), a TalKKe He Oolee R (rne Ron 1

Asy - pacdeTHOe CONMPOTUBIICHHUE U TUIOIIA/Ib CEYCHHS COOTBETCTBEHHO BEPXHEH apMaTyphl pUTels).

B gopmynax (0K.3) u (OK.4):

M, Q - uzrubaronmiit MOMEHT U MONEepeyHast CHjla COOTBETCTBEHHO B HOPMAJIbHOM CE€UEHUM pUTEIIs
10 Kparo KOHCOJIH; €CTM MOMEHT M pacTsATHBAaeT HUIKHIOIO TpaHb pUress, 3HaueHne M yduThIBaeTCs B
dopmyne (OK.4) co 3nakom "MuHyC";

ls“p - (hakTMYecKas JJIMHA MJIOMIAIKA O PAHUS HArPY3KH BJOJIb BBIJIETa KOHCOJIH;

Moy

- pabouasi BbICOTA pUTEIIS.

IMpunoxenne N
(cpaBo4HOE)

PacueT cCOOPHO-MOHOJIUTHBIX KOHCTPYKIHUH

C m3MeHeHMSIMH ¥ JONOJTHEHHSIMH OT:

30 nexabps 2015 T.

N.1 COOpHO-MOHOIMUTHBIE KOHCTPYKLMH COCTOST W3 COOpPHBIX >Ke1€300€TOHHBIX 3JE€MEHTOB,
MOHOJIUTHOTO OETOHA, YII0)KEHHOTO Ha MECTE, M apMaTyphl.

B kauecTtBe COOPHBIX RJIEMEHTOB INPUMEHSIOTCS KaK CHELUAIBHO 3allpOEKTUPOBAHHbBIE, TAK U
THUIIOBBIE JK€J1e300€TOHHbIE OOBIYHbIE MJIU MTPEIHANPSDKEHHBIE SIEMEHTBI COOPHBIX KOHCTPYKLUH.

1.2 CO0pHO-MOHOJIUTHBIE KEIe300€TOHHBIE KOHCTPYKIIUHU JIOJKHBI YIOBJIETBOPATH TPEOOBAHHSIM
pacyera 1o HeCyIIed CIIOCOOHOCTH (IIpEeNeNbHbIE COCTOSHHS TEpBOW TPYMIBI) W IO TPUTOAHOCTH K
HOPMaJIbHOM 3KCIUTyaTally (IpeesibHble COCTOSIHUS BTOPOH IPYIIIbI ).

COOpHO-MOHOIUTHBIE KOHCTPYKIIMU CIEAYeT PacCUMTBhIBATh MO MPOYHOCTH, OOpPA30BAHUIO U
PACKPBITHIO TPEIMH U 10 AeGopMallysM Ul CIEeIYIOIMX ABYX CTaAuN paboThl KOHCTPYKLIMMA:

10 TpuoOpeTeHHss OETOHOM, YIOKEHHBIM Ha MECTE€ HCIOJIb30BaHHMS KOHCTPYKUMHU (OeTOHOM
OMOHOJIMYMBAHUS), 33JIaHHOM TPOYHOCTH - Ha BO3JCHCTBHME MACCHl ATOTO OETOHA M IPYrUX HAarpys3ok,
JEUCTBYIOIMX Ha JaHHOM 3Tale BO3BEICHUS KOHCTPYKIINH;

nocie npuoOpereHus: OETOHOM, YIOXKEHHBIM Ha MECT€ HMCIOJIb30BaHUSA KOHCTPYKUIUU (OeTOHOM
OMOHOJIMYMBAHUA), 3aJaHHON MPOYHOCTH - Ha HATPY3KH, ACHCTBYIOIIME HA ITOM dTare BO3BEIACHUS U TIPU
JKCILTyaTalluy KOHCTPYKIUU.

Pacuer cOOpPHO-MOHOJMTHBIX KOHCTPYKLUMH IOCIEe HpHOOpeTeHHs OCTOHOM OMOHOJUYHMBAHUS
3aJJaHHOM TMPOYHOCTH HEOOXOJMMO IMPOU3BOJUTH C YYETOM HauyalbHBIX HANpsHKEHUH U nedopManuid,
INPOSBUBIIMXCA B COOPHBIX 3JIEMEHTaX JO HpHOOpeTeHHs OETOHOM OMOHOJMYMBAHUSA 3a/laHHOM
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MPOYHOCTH.

N.3 HapexHyto cBsi3b O€TOHA OMOHOJUYMBAHUS C OETOHOM COOpPHBIX 3JIEMEHTOB PEKOMEHIyeTCsl
OCYILECTBJIATH C IOMOIIBIO apMaTypbl, BBITYCKaeMOH M3 COOPHBIX 3JEMEHTOB, IMyTeM YCTPOWCTBa
OETOHHBIX IIMOHOK MJIM IIEPOXOBATOM MOBEPXHOCTHU, MPOJOIBHBIX BBICTYIIOB, HJIM C MOMOIIBIO APYIUX
HaJIeKHBIX, IPOBEPEHHBIX CIIOCOOOB.

PacueT npoyHOCTH KOHTAKTHBIX IIBOB OT JAEHCTBUS CABUTAIO M X, PACTATUBAIO X U CKUMAIO X
CHJI MKy COOPHBIM 3JIEMEHTOM U MOHOJUTHBIM O€TOHOM IPOU3BOAUTCS coracHo 1.4 - 1.8,

1.4 Pacyer KOHTAKTHBIX IIBOB HA PACTSDKEHUE PEKOMEHAYETCsl TPOU3BOIAUTH U3 YCIOBUS

Nijbt,j ' Rbt. Ab,j , (1)

rae Yot j KO3 pPUITMEHT, MpPUHUMAaeMbIil 111 00paboTaHHBIX HBOB paBHBIM 0,25, a s

HeoOpabOTaHHBIX IIBOB PaBHBIM HYIIO.

Pacyer apMHpOBaHHBIX KOHTAKTHBIX IIBOB Ha PACTSHKEHHE PEKOMEHIYETCS MPOU3BOJIUTH U3
YCIIOBUS

Ni=RAj o)

Nudopmarus 06 M3MEHEHMSIX:

Uszmenenuem N 2, ymeepowcoennvim npuxazom Muncmpos Poccuu om 30 oexabpsa 2015 2. N 981/np, &
nynkm H.5 enecenvl usmenenus, ecmynarowue 8 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeil peoaxyuu
N.5 PacueT KOHTaKTHBIX IBOB Ha CIBUT PEKOMEH/IYETCS MPOU3BOIUTH U3 YCIOBUS

Q=Ypsnj ot A , (1.3)

rae Vo sh,j K03(ppUIIMEeHT, MpUHUMaEMbld Uil HeoOpaboTaHHBIX HBOB paBHeIM 0,5, a ans

00paboTaHHBIX HBOB paBHBIM 1,0;
Pacuer apMupOBaHHBIX KOHTAKTHBIX IIIBOB HA CABUT PEKOMEHIYETCSI TPOU3BOJUTH U3 YCIOBUS:

Qi=Ypsnj Rt A ( I+Ygen iR Hs,j)

, (1.4)

Yoshiim* Fot A, j

HO He OoJiee

rae Tosh,j KO3((UIIMEHT MPUHUMAEMBIN TaKUM XK€, Kak u B yciosun (M1.3);
1
Ysb,sh, j MIla

- K03(pdUITMEeHT, TPUHUMAEMbI paBHBIM 1,0

Y i .
b,sh,fim - _ KO03(ULMEHT, TPUHUMAaEMBbIi paBHbIM 2,0;

- KOO(QPUIIMEHT apMUPOBAHUS KOHTAKTHOTO IIBA.
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N.6 PacueT KOHTAaKTHBIX IIIBOB HA COBMECTHOE JACWCTBUE CABUTAIOUMX U PACTATUBAIO M X YCUIUI
IIPOU3BOJUTCS U3 YCIOBUS

Il yCUIIue 10 IIPUHUMAETCS paBHBIM IIpaBoi yacTu B yciosusx (M.1) u (11.2), a ycunue Qj’o

- paBHBIM TIpaBo# yactu B yciopusix (M.3) u (11.4).
N.7 PacueT KOHTaKTHBIX IIBOB Ha CXKaTHE IPOU3BOAUTCS U3 YCIOBUS

N.<R.-A .
<R Abll . (1.6)
Pacuer APMHPOBAHHBIX KOHTAKTHBIX MIBOB Ha CKATUC PCKOMCHAYCTCS IMPOU3BOANUTH U3 YCIIOBHUA

Ni=R A Re Ay )

Wudopmarus 00 n3MeHEHIX:
Uszmenenuem N 2, ymeepowcoennvim npuxazom Muncmpos Poccuu om 30 oexabpsa 2015 2. N 981/np, &
nynkm H.8 enecenvl uzmenenus, ecmynarowue 6 cuny c¢ 25 mapma 2016 e.
Cm. mexcm nynkma 6 npeovioyujeti peoakyuu
N.8 Pacuer KOHTakTHBIX IIBOB Ha COBMECTHOE JCHCTBHE CABUTAIOUMX U CKUMAOLIMX YCUIUU
IIPOU3BOJIUTCS U3 YCIOBUM:

N;
0< N <0.4
npu 1.0
QJ-SQ),LO +’YJ'W' Nj , (11.8)
N;
0.4< N_ <0.6
pu 1,0
Q=Q 0% 04w Njo. 4y,
N
0.6<——<1
npu 10

ijq),j,o"'VjW(NLO_Nj) (1.10)
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N

rJe ycuiue

Qj0

paBHBIM TpaBod yacTu B yciosusix (M1.3) u (M1.4), xosddutiueHt Viw npuHuMaercs paBubiM 1,0, a mms
0COOBIX Cy4aeB, TPeOYIOUMX ONBITHOIO OOOCHOBAHHUS - MO JaHHBIM HPSIMBIX SKCIIEPUMEHTaTbHBIX
HCCIIeJOBAaHUM.

1.0 IPUHUMAETCS PaBHBIM IpaBoi yactu yciosus (11.6) u (11.7), ycunue

Ipunoxenue K
(cmpaBo4HoOe€)

Y4eT KOCBEeHHOI0 APMHUPOBAHMS NPH pacyeTe BHEUEHTPEHHO CKATHIX 3JIEMEHTOB HA OCHOBE
HeJIMHEITHO e () opMannOHHON MOoJeJ N

C u3MeHEeHHSIMH M JONOJTHEHHSIMH OT:

30 nexabps 2015 r.

K.1 Pacuer BHELIEHTPEHHO CXaTbIX CTEPYKHEBBIX JIEMEHTOB M3 TSHKEJIOTO MJIM MEJIKO3EPHUCTOIO
0eToHa ¢ KOCBEHHBIM apMHUPOBAaHMEM Ha OCHOBE HENMHEHHON aeopMallMOHHOW MOJENu CleqyeT
MPOU3BOJIUTH coracHo ykazaHuil 8.1.20 - 8.1.30 u nononHUTENbHBIX YKa3aHui K.2 - K.4.

Wudopmanust 06 U3MEHEHMIX:

Usmenenuem N 2, ymeepoicoennuvim npuxazom Muncmpos Poccuu om 30 dexabpsa 2015 2. N 981/np, 6
nynkm K.2 enecenvt usmenenus, ecmynaiowgue 6 cuny ¢ 25 mapma 2016 2.

Cm. mexcm nynkma 6 npeovioyujeli peoaKyuu

K.2 JKectkocTHble XapaKTepUCTHKH Qj (i, j - 1,2,3) B ypaBHenusx (8.39) - (8.41) mus
ompeneneHust aedopmanuii 0eToHa W apMaTypbl B HOPMAQJbHOM CEUEHHH DIIEMEHTOB C KOCBEHHBIM
apMHUPOBAHUEM CIIEAYET ONMPEAETATh 110 GopMyiam:

D11=Z'Abi'zbzxi‘Eb‘Vbi““Z'A&j'zsij‘Esj'VstfZ'Abk‘zbzxk‘Eb'ka
i f K

; (Ki1)

D22=ZAbi'Zbei'Eb'Vbi+ZAsj'Zsij'Esj'vsj-l'ZAbk'szyk'Eb'ka
i ] K

; (K.2)

D12:Z'Abi‘szi'zbyi'Eb'Vbi"'ZAsj'stj‘Zsyj'Esj'Vsj"'Z'Abk'szk'zbyk'Eb'ka
i i k

(K.3)

2

D.L3:Z'Abi'szi‘Eb'Vbi"'Z'A‘sj'zsxj'Esj'Vsj"'Z'Abk'szk'Eb'ka
! J K ; (K.4)

Dz3=Z'Abi'zbyi'Eb'Vbi“LZ'Asj'zsyj'Esj'VstfZ'Abk'zbyk'Eb'ka
i f K

; (K.5)
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DSSZZAbi'Eb'Vbi+ZA%j'Esj'Vsj+Z'Abk'Eb'ka
i i k

, (K.6)
rae:

Abk , Zka , Zbyk - IUIomaab, KOOPAWHATBI LCHTPA TSXKCCTH k-ro cxaroro ydacCTKa OcToHa C
KOCBCHHLIM apMHUPOBAHUEM U HAIIPSAIKCHUEC HAa YPOBHC €TI0 LICHTPA TAKCCTH ;

V
bk - ko>(uumeHT ynpyrocTH GeToHa ¢ KOCBEHHBIM apMHpPOBaHHEM K-TO y4acTKa; OCTAJIbHBIC
o0o3HaveHus - cm. 8.1.23.

Homyckaetcs B hopmynax (K.1) - (K.6) mpuHuMaTh Ai=0 .

Vok
K.3 3nauenus xorxdduurenta CIIelyeT ONpeNeNsTh M0 Auarpamme JepopMUpoBaHus OeToHa
C KOCBCHHBIM apMI/IpOBaHI/IeM HpI/I OCEBOM CXKaTHuu.

[lpy wmcnonb30BaHNU JABYXJIMHEMHBIX WM TPEXJIMHEMHBIX JUarpamMm 3HadeHHUs Kol (duimenta

V
bk cremyer ompenenars, mcrmonb3ys 3aBucuMocTd (6.5) - (6.9), B KOTOPHIX BMECTO XapaKTEPHCTHK

€ S
OeToHa Ry , B0, b2 CIIEyeT MCIOJIb30BaTh XapaKTEPUCTUKU OETOHA ¢ KOCBEHHBIM apMHpPOBAaHUEM

I:\)b,red 8bO,red 8b2,red

)41
Rored =Ro 0 By Ry (K.7)

€h0,red = b0 +0.02 Oreq K3)

8bO,red

€ho.red — 2
€ho
, (K.9)

I:<s,xy

e - pacueTHOE COMPOTHBIICHUE APMATYPBI CETOK KOCBEHHOTO apMHUPOBAHUSE;
e rk'Asx'L('i-ny'Asy'ly
X
S,Xy 'A\Ef -S
(K.10)
3/1eCh "\ , Ay , L YHCIIO CTep)KHEH, IUIOMR@Ab ITOMEPEYHOr0 CEYEeHHs W JUIMHA CETKH

COOTBETCTBEHHO (110 OCSIM KpallHUX CTEP)KHEW ) B OJHOM HallpaBJICHUU;

n I
y, Asy , Y - TOXe, B IPYrOM HaIlpaBJICHUH;
1

(P: e ——
0.23+
Fred 111y
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Hyy * &,xy

Ored= 5 2+ 7
+10
% (K.12)

RS'XV u Ro B MIla.
K.4 Tlpu ucmonb30BaHNUM KPUBOJIMHEHHBIX TUarpaMM je(GopmupoBanus 3Ha4eHUs KoddduimenTa

V
bk cnemyer ompenensts, ucnons3ys 3asucumoctd (K.2) - (K.8), B KOTOPHIX BMECTO XapaKTEPHCTHK

N N
(0] I:\)b,red

S
GetoHa P wm P crmemyer MCIONB30BAaTh XapaKTEPHCTHKH GETOHA ¢ KOCBEHHBIM apMHPOBAHHEM

€ Y/
u bO, red , 4 3HAUCHHUC ITapaMeTpa 0 AJI1 BOCXOAIEH BCTBU OHAI'paMMbl OCEBOI'0 CXKATHUA OeToHa

ClIeflyeT IPUHUMATh PaBHBIM 3HAYCHHIO0, BBIYUCIIEHHOMY 110 (opMmysie

Ry
I:\)b,red

L (K.13)

Hudopmanus 06 n3MEHESHWIX:

Uszmenenuem N 1, ymeepacoennvim npurxazom Muncmpos Poccuu om 8 uwona 2015 2. N 493/np, ceo0
npasui 00noaneH npunodxcenuem JI, ecmynarowum 6 cuny ¢ 13 urona 2015 e.

Ipunoxenue J1

(pexomeHayemoe)

Pacuer
KOHCTPYKIHI ¢ KOMIIO3UTHOM MOJUMeEPHOI apMaTypoit

JI.1 O0nme moJioske HUA

JI.1.1 Pekomenjanuu mo pacyeTy paclpOCTPaHSIOTCS Ha KOHCTPYKIIMU, apMUPOBAHHBIE apMATYpOil
KOMIIO3UTHOU MOJIMMEpPHOU (fanee o tekcry - AKII).

JI.1.2 AKII pexoMeHayeTcsi MPUMEHSTh JUIsl apMUPOBAHUS KOHCTPYKIUH, IKCILIyaTUPYEMBIX B
YCIIOBUSIX arpeCCUBHOTO BO3/IEHCTBUSI OKPYKAIOIIEH CpeJibl.

s apmupoBaHusi KOHCTpYKuuid cienyer npuMeHstb AKII orBewaronryro tpeboBanusm ['OCT
31938-2012 cnegyronmx BHJOB:

- crektokoMmo3uTHyo (ACK);

- 6azanpToKOMNIO3UTHYIO (ABK);

- yrnexkomno3utHyo (AYK);

- apamuiokoMiio3uTHyo (AAK);

- komOuHupoBanuyio (AKK).

Bun AKII crmenyer BbIOMpaTh C y4€TOM YCIOBHUM JKCILUTyaTalluM KOHCTPYKIIMH, XapakTepa HX
Harpy>KE€HUs ¥ SKOHOMUYECKUX MOKa3aTeJeH.

JI.2 HopmaTuBHBIE ¥ pacyeTHbIE XapPAKTEPUCTHKH KOMIIO3UTHOM MOJTUMEPHOIl apMaTypbl
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JI1.2.1 HOpMaTI/IBHoe 3HAUYCHHUC COIIPOTUBJICHUS PACTKCHHU IO Rf’n 1 3HAUCHUC MOLYIIA YIIPYTOCTHU

E, )

AKII onpenensitor ¢ obecneueHHOCThIO 0,95 10 pe3ynbratamM UCHBITAaHUN 00pa3ll0OB B COOTBETCTBUH C
I'OCT 31938 (3mech u nanee OykBeHHbIE 0003HAYeHHS ¢ MHIACKCOM "f'' OTHOCATCS K XapaKTepUCTHKAM H
nmapameTrpam KoHcTpykiuii ¢ AKII).

R
J1.2.2 PacueTHOE 3HaYEHHE CONPOTHBICHHS pacTsokennio | AKIT onpenensiior mo dopmyie:

_ ’Yfl.Rf,n

R
f V¢

. (1.1

rie Yt koo bduIMeHT HaACKHOCTHU 110 MaTepuaty, IPUHUMAEMbIN TIPH pacyeTe Mo MpeaeTbHBIM
COCTOSIHUSIM BTOPOU rpyniibl paBHbIM 1,0, a mpu pacdere 1o npeaeabHbIM COCTOSTHUSIM MIEPBOM TPYMIIBI -
paBHbIM 1,5;

Tho K03 (QPUITMEHT, YIUTHIBAIOUMI YCIOBHS SKCILTyaTtaruu kKoHcTpykuuu ¢ AKII, mpuHuMaeMsblit
o tabsiume JI.1.

Taoauna JI.1
VYcnoBus SKCIIyaTali KOHCTPYKIMHU Bun AKII
ACK ABK AVYK AAK AKK
Bo BHYTpEHHUX NOMEIICHU X 0,8 0,9 1,0 0,9 0,9
Ha otkpbsiTOM BO3IYXE 0,7 0,8 1,0 0,8 0,8

JI.2.3 Tlpu pacuere KOHCTPYKIIMH IO TPEACIbHBIM COCTOSHHSIM TEPBOM TPYMNIbI Ha JCUCTBUE
TOJIBKO TOCTOSIHHBIX W JIJIMTEIIBHBIX HArpy30K pacueTHOE 3HA4Y€HUE compoTuBieHHs pacTskeHunio AKII
CIIeZyeT OINpeAeNsTh Mo GopMmyre:

Re=vf,1 R .(J1.2)

Yt 1

rne '"! - koaduuueHT cHMKeHHs conpoTuBieHus pacTsbkeHuto AKIL nmpu  jumTensHOM
JEICTBUY HArPy3KH, MPUHUMAEMbIH o Tabauie JI1.2.

Tabauna JI.2
Bua narpysku Bun AKII
ACK ABK AVYK AAK AKK
KpaTtkoBpemenHnas 1 1 1 1 1
JlnnTenbHas 0,3 0,4 0,6 0,4 0,4

J1.2.4 PacueTHOE 3HaYEHUE MPEIACIBHBIX OTHOCUTENBHBIX Aedopmaruii AKII cienyer mpuHUMaTh

paBHBIM
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Rf
& ut = |
LIS )

JI.2.5 PacuetHoe 3HaueHue conpotruyieHus AKII cxxaruto cieryer mpuHUMATh paBHBIM HYITIO.
J1.2.6 Pacuetrnoe 3nauenue conpotuBiieHus AKII pactsokeHno npu pacyere NpOYHOCTU CEYCHUI,

HAKIOHHBIX K TPOAOJIEHOM OCH DJIEMEHTa, ONPEIEIISIOT:
- IIpU pajyce 3aruba XOMyToB He MeHee 6d:

Ry, =0.004-E;<05-Ry 1 o

- mpu paamyce 3aruba xomyroB MeHee 6d - mo maHHbIM npou3sBoautens AKIL, Ho He Oonee
3HAYEHM S, BBIYUCIEHHOTOo 1o opmyre (J1.4).

Bo Bcex cnyuasx pacueTHoe 3HaueHWe W comportuBienus AKIT pacTsSKeHHIO cieayer
npuHUMaTh He 6oee 300 MITa.

J1.2.7 Pacuernbie auarpammsbl aedopmupoBanus (cocrosHus) AKIL, ycranaBmuBaronme CBS3b
MCKAY HaANOPEOKCHUAMW W OTHOCHTCIIBHBIMU He(bOpMaLII/IﬂMI/I npu pacTsHKCHUU, CICAYCT IPUHUMATb

JIMHEHUHBIMU.

JI.3 Koncrpykuuu 0e3 npeABapuTe/IbHOIO HANPSIZKeHUS] KOMIIO3UTHOM MOJIMMeEPHOI apMaTyphbl

PacyeT KOHCTPYKIMI 10 Npee/IbHBIM COCTOSIHUSIM 1€ PBOIi IPyINIbI

JI.3.1 Pacuer xoHcTpykuuii 0e3 npeaaputensHoro HampsokeHuss AKII nmo mnpenenbHbIM
COCTOSIHMSIM TIEpBOM TPYNIIBI BBIMOJHSIOT IO YKa3aHUAM pasjena 8.1, MpH 3TOM B pacueTHHIE
3aBUCHMOCTH  BMECTO  XapaKTepUCTHMK M  I[apaMeTpoB  CTAIBHOM  apMarypbl  MOJCTABJISIOT
COOTBETCTBYIOIIME XapakrepucTuku u mapamerpbl AKII, mpuHMMAaOT 3HaYeHHWE TJIOMAIU CEUCHHS

y y A=
DPACIIONIOKEHHOI B cxkatoii 3oue AKIT * f Y YYUTHIBAIOT yKazanus J1.3.2 - J1.3.9.
J1.3.2 TIpu pacyere mo MPOYHOCTH HOPMAIBHBIX CEYCHUN H3rMO0aeMblX, BHELIEHTPEHHO CHKATHIX,

LIEHTPAJIBHO U BHELICHTPEHHO PACTSHYTBIX KOHCTPYKIUU I10 MPEACIIbHBIM YCHIIHASM:

- 3HAQYEHHE TPAHUYHOW OTHOCUTEIBbHOW BBICOTHI C)KATOW 30HBI iR , IPA KOTOPOM HPEIEITBbHOE
COCTOSIHME KOHCTPYKUHMHM HAacCTylaeT OAHOBPEMEHHO C JocTHxeHueM B pacTsaHyroil AKII nanpspkenws,

PABHOTO PACUECTHOMY CONPOTHBIICHHIO | , ONIPEAEISIOT 1o opMyIie

X 0}
R=17"=
hJ 1+ 8f, ult
€p2 0L5)

e @ - XapaKTepUCTUKA CKAaTOW 30HBI O€TOHA, MpUHUMAaeMast I TSHKEJIOTo OeTOHA KI1accoB 10
B60 BxmrounTensHo paBHOU 0,8, a mis Tspkenoro 6erona kiaccoB B70-B100 u s MenkO3epHHUCTOTO,
JIETKOTO U STYEUCTOro 0€TOHOB - paBHOM 0,7;
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B ut peaenbHoe 3HaueHue OTHOCUTENbHON nedopmanun ynauHeHus AKIL, Beruucnsemoe no
9
dopmyne (J1.3);
b2 OTHOCHTEJIbHBIE Ae(hopMaIH CKATOTO OETOHA, MPUHUMAEMBIE 10 ykazaHusm 6.1.20
, .1.20.

X>Cr- .
- 1Opu é;R rb 3HAQYCHUC BBICOTBHI CKATOU 30HBI CCUCHHA IPU OMNPCACICHHUH IPCACIILHOIO

M y
u3rnbaomero MoMenTa U s m3rmGaeMBIX KOHCTPYKIMId TIPSMOYIOIBHOTO CEUEHHUS BBIYUCISIOT 110
dopmye:

. .
X=V(0-5Mf0‘fzrb) L0 0 —0.5p04 1y

, (J1.6)
As = R,
u T e— = — E = —
f b-hy _ o2 B & €p2

rae

3 3

f - mnomans ceyenus AKII, pacrionoeHHOM B pacTAHYTOH 30HE CEUEHHS;
Pacuer mo mpouHOCTH M3rMGaeMbIX KOHCTP YKIIMH TaBPOBOTO WJIH IBYTAaBPOBOTO CEYCHHUH C TTOJIKOU

o X>Cr- o
B CXXaToOu 30HC IIpU éR hj MNponU3BOAAT Ha OCHOBC Jle(l)OpMaHI/IOHHOI/I MOZCIIN II0 YKa3zaHHWAM

8.1.20-8.1.30 ¢ yuerom JI.3.3.
JI.3.3 Ilpm pacuere 1O NPOYHOCTH HOPMAIBHBIX CEUEHUN KOHCTPYKIMH Ha OCHOBE

nedopMariiOHHOW MOIENH :
A=0 vg=1,

>

- B PACYETHBIX 3aBUCUMOCTSX IPUHUMAIOT
- pacueT 1o MPOYHOCTH IIPOU3BOJAT U3 yCiI0BYS (8.37) U JONOJIHUTEIBHOTO YCIOBHS:

Sf, max ng, ult , (H.7)

o8
roe 1M _ orHocHTenbHAs AedopManus HauGoee pacTaHyToro crepxkHs AKIT B HOpManbHOM
CEUCHHUHU KOHCTPYKIIMU OT JICHCTBHUS BHEIIHEH HATPY3KH;

f.ult _ npenensHoe 3Hauenue oTHOCHTENBHOM neopManuy yummHenns AKIL BeluucisemMoe Mo
9
dopmyne (J1.3).

PacyeT KOHCTPYKUMIA 1O Mpe/ieIbHBIM COCTOSIHMSIM BTOPOM I'PYNIIbI

JI.3.4 Pacuer KOHCTPYKUMH IO MPENEIbHBIM COCTOSIHUSAM BTOPOM IPYIIbI, BKIFOYAOUMNA PacdeThbl
1o 00pa30BaHUIO, PACKPBITUIO TPEIMH U M0 AeGopMalusM, IPOU3BOAT 1O YKazaHUAM pasjiena 8.2, MpH
ATOM B pacueTHBIE 3aBUCHMOCTH BMECTO XapaKTEpUCTUK U ITapaMeTPOB CTAIBbHON apMaTypbl MOJICTaBISIOT
COOTBETCTBYIOIIME XapakrepucTuku u mnapamerpbl AKII, nmpuHuUMarT 3HaueHHE IUION@AN CEYEHUs

DPACIIONIOKEHHOI B ckaToit 3ome AKIT * f Y YYUTHIBAIOT yKazanus J1.3.4, JI1.3.5.
TAPAHT:

HYMepaI_II/IH IIYHKTOB IIPUBOJUTCA B COOTBETCTBUU C HCTOYHUKOM

JI.3.4 Tlpu pacyete mo pacKpbITHIO TPEUMH 3HAUYCHUE Berc, uit B ycioBuu (8.118) mpuHUMAIOT HE

174/184



Crop mpasmin CIT 63.13330.2012 "CHull 52-01-2003. BeToHHBIE U XKele300CTOHHBIE KOHCTPYKIIHUH.. ..

Oonee:

0,7 MM - IpHU HENPOAOKUTEILHOM PACKPHITUU TPEIIMH B HOPMAJBHBIX YCIOBHUAX JKCILTyaTalluu
KOHCTPYKIMU (IKCILTyaTaus B 3aKPBITHIX [MOMELICHUX);

0,5 MM - Opu TOPOAOIKUTEIBHOM PACKPBITMM TpPELUMH, a TAaKKE IPU HENPOJ0JIKUTEIBHOM
PAcKpbITUM TPEUMH IpH OKCILUTyaTallUd KOHCTPYKIMU B CpeA€ C IIOBBINICHHOW BIIAKHOCTHIO
(KcIuTyaTanys Ha OTKPBITOM BO3/lyXe WJIM B IPYHTE) U B arpECCUBHOM Cpefe.

JI.3.5 Ilpum pacuere UMpPHUHBI PAcKPBITHS HOPMaJbHBIX TpenmH B (opmyne (8.128) 3HaueHue

Kod(unrenTa ¢2 , YAUTHIBatOEero npouias npoaonbHoit AKIL, nmpuHUMAarOT paBHBIM:
0,7 - 1 apMaTypbl NEPUOAMUECKOTO TPOGUILS;
1,2 - st tnagkou apMmaTyphl.

JI.4 Koncrpykuuu ¢ npeaBapurebHo HanpsaxkeHHoN AKII

JI.4.1 Pacuer xoHCcTpyKuui ¢ npensaputenbHO HanpsokeHHOM AKII BBIMOMHSIOT MO yka3aHUSAM
pasmena 9, mpu 3ToM B (GOPMYIBI BMECTO XapakTEpPUCTUK M TApaMETPOB CTaJbHOW apMaTypbl
IOJCTABIIIIOT COOTBETCTBYIOLME XapakrepucTuku u mnapamerpel AKII, B pacdeTHBIX 3aBHCHMOCTSIX

NPUHUMAIOT | W ydUTHIBAIOT yKazauust J1.4.2-J1.4.12.
J1.4.2 TlpenBaputensubie HanpsokeHus AKIIT Ofp MIPUHUMAIOT He OoJtee:
0,5 Rin - 11 AAK;
0,65 Rin - mnsa AVK;
0,45 Rin nnst ACK n ABK.

J1.4.3 Tlotepu ot penakcauuu HanpspkeHuit AKII Acfpl OTIpesIeNsIIoT 1o hopmMymnam:
st ACK, ABK n AAK:

AGfpl :0.20fp ’ (HS)

g AYK:

Acfpl :0.150fp . (Hg)

(¢
B dopmynax (JI.8)-(J1.9) 3HaueHne P mpuHAMAIOT Ge3 ydeTa moTeps.
[Ipn wHamuuum Oosnee TOuHBIX HaHHBIX O penakcaruu AKII momyckaercs NMpUHUMATh WHBIC
3HAUYEHUS NOTEPh OT peaKcalui.

o} Ao
Jlnst AKK 3uauenus P u Pl mpuHMMAIOT IO AHHBIM TPOM3BOIUTEIS.
J.4.4 MakcuManbHOE 3HAU€HUE TEMIIepaTypbl MpPU MPONAPUBAHUU KOHCTPYKUHUHM HE JOJIKHO
MPEBBINIATh 3HAYCHUSI TEMIIEPATYPHI CTEKIOBaHUS moauMepHor Matputisl AKTL

(0 bp
J1.4.5 TlpeBapuTeNbHble HANPSKEHNS B OETOHE HE JIOJKHBI IIPEBBIIIATH:

Py

- TIpU Tepenavye yCUIIUs MPeABapUTEIbHOTO 00KaTHs , OIPENEISIEMOr0 C Y4ETOM IIEPBBIX

noTepb, - BeaununHbl 0,6 Rbp ;
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P
- B DKCIUTYyaTalldOHHOW CTaJuW TpPH JCHCTBUM YCHJIMS TPEIBAPUTEIBHOIO 00XKaThS (1)

OIPENEINIAEMOTO C Y4ETOM IOJIHBIX TOTEPh, U HOPMATUBHOM JUTUTENBbHOM Harpy3ku - 0,45 Rbp ;

P
- B OKCIUTyaTalUOHHOW CTauu NpH ACUCTBUU YCUIIUSA MPEABAPUTEIBHOTO 00XKaTHs (2)

5

ONPENEIAEMOTO C YUETOM MOJHBIX MOTEPb, U MOJTHOW HOPMATUBHOM Harpy3ku - 0,6 Rbp .

JI.4.6 [lnuHy 30HBI Tepefayd NpeaBapuTeNbHOro HampspbkeHus Ha Oeron st AKIT Ges
JIOTIOJIHUTEBHBIX aHKEPYIOIIMX YCTPOMCTB OMPENEISIOT 10 opmysie

Gm'Af

ban= 5
Rbond Ut _(J1.10)

o .
rae P - mpegBapUTeNnbHOE HANpskeHHe B HanpsaraeMoii AKIT ¢ ydeToM mepBBIX HOTepk;

Roong - compotuBieHue cuerienus: Hanpsraemoid AKT ¢ GeTroHOM, OTBeuaroIee rnepeaaTroqHon
MIPOYHOCTH OETOHA U OTPEIEISIEMOE COTJIACHO yKazaHusm,# J1.5.6.

JI.4.7 Pacyer nmo NpOYHOCTM HOPMAIBHBIX CEUEHUM IO NPEIAEIIBHBIM YCUJIMAM IPOU3BOIAT IO
ykazanusm 9.2 u ¢ yuerom ykazauuii JI.3.1-J1.3.3, J1.4.8-J1.4.10. IIpu stom B Qopmynax oO03HaAUCHUS

IIOmAneH ceueHns | clielyeT OTHOCHTH KaK K HaIpAraeMoil, Tak M K HeHanpsraemoi AKIL.
o € o o
J1.4.8 3Hauenus oTHOCHTENBHOM nepopmarmu | AKII, pacionoskeHHO# B pacTAHYTOH 30HE HpH

BBIUMCIICHUH 3HAYEHU I TPAHUYHOM BBICOTHI CKATOM 30HBI OETOHA = OTIPENEISAIOT IO opMyIie

_Ri—og

Sf—
B ,(L11)

(¢
rme P - mpexBaputensHoe Hampspkenne B AKIT ¢ yderoM Bcex HOTepb, MPHHHMAEMOE IpHU

szog.

3Ha4YeHUH Kod(punreHTa

J1.4.9 IIpu pacyere 371eMeHTa B CTAIMU IPEIBAPUTEIBHOTO 00aTHs ycuiue B Hanpsiraemoit AKIT
BBOJIUTCA B pacyeT KaK BHEUIHSS MPOJIOJIbHAS CUIIa, paBHAs

Np=06"Ap 112

A y
rae P - momame cedeHms Hanpsiraemoi AKIL;

Cp _ o Yip=1.1
- IpeBapUTENIbHbIC HAMPSHKEHUS C YIETOM MEPBBIX NOTEPh U KOd(pPUIIHEeHTA .
JI.4.10 Pacdyer mo mpOYHOCTH HOPMAIBHBIX CEUCHHH Ha OCHOBE Jc(opMarMOHHON MoOAeIH

MPOBOJAT 1O ykazanusm 9.2.13-9.2.15 ¢ yuerom JI1.3.3.

PacyeTr npeaBapute1bHO HANPSIKE HHBIX KOHCTPYKIMI 110 Npe/ie/IbHbIM COCTOSIHUSAM BTOPOil
rpynibl
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JI.4.11 Pacuer npenBapuTeIbHO HAMPSHKEHHBIX KOHCTPYKUIMHI IO NMPEAEIbHBIM COCTOSHUSM BTOPOit
IPYIIIbI, BKIIOYAIONMI pacyeTsl o 00pa30BaHUI0, PACKPHITHIO TPEIMH U MO AedopManusaM, MpOU3BOIST
no ykazanusiMm 9.3 u ¢ yuetom JI.3.9, mpu 3TOM B pacueTHbIE 3aBUCHMOCTH BMECTO XapaKTEpUCTUK U
MapaMeTpoOB CTATLHOW apMaTypbl MOJICTABJISIOT COOTBETCTBYIONIME XapakTepucTuku U napametpsl AKII u

A =0

MPUHUMAIOT

JI.5 KoHCTpyKTHBHBIE Tpe0OBaHUS

TpeOoBaHuUs K reOMETPUUECKUM pazMepaMm

JL.5.1 Teomerpuueckue pasmepsl koHCTpyKuuid ¢ AKII gomkHbl oOTBeuaTh TpeOOBAHUSM,
YCTaHOBJICHHBIM B 10.2.

TpeOoBaHus K apMUPOBAHUIO

J1.5.2 ApmupoBanue xkoHctpykunii AKII gomkHO oTBeyaTh TpeOOBaHUSM, YCTAaHOBJIEHHBIM B 10.3
u ykazanusm JI1.5.3-J1.5.7.

JI.5.3 MunumanbHble 3HaueHHs TonmmHbI ciosi 0etona AKII, ycranaBimmBaemoil mo pacdery,
clielyeT IPUHUMATh PaBHBIMH:

25 MM - IpHU SKCILTyaTallud KOHCTPYKIIUHU B 3aKPBITHIX MTOMEIECHHUSIX;

35 MM - mpHW 3KCILTyaTallud KOHCTPYKIMHM Ha OTKPBITOM BO3JIyXe W B IpyHTE (MpU OTCYTCTBHU
JIOTIOJTHUTENBHBIX 3aIMTHBIX MEPOIPUATHIN).

Bo Bcex cinydasx TOJNIMHY 3aIMTHOTO CJIOsi OETOHA clieAyeT NMPUHUMATh HE MEHee IuaMeTpa
AKIL

JI.5.4 Ilnomanp ceyeHus mnponospHOM pactsaHyroil AKII B mpoueHTax OT IUIONPAAM CEYeHUsd
0eToHa, paBHON MPOU3BEICHUIO IMIMPUHBI MPSMOYIOJIBHOTO CEYEHMS MO0 HIMPHUHBI pedpa TaBpOBOTO

Af
B = ﬁ -100%
(IByTaBpOBOI0) CeueHUs] Ha pabouyl0 BHICOTY CEYEHUS, CIeNyeT NPUHUMATh HE
MeHee, ueM:

0,13% - B wu3rubaeMbIX, BHELEHTPEHHO PACTSHYTBIX 3JIEMEHTaX M BHELEHTPEHHO CXKATbIX

b b

T <17 —<5
AJIEMEHTAX MPU THOKOCTH (U1t TPSIMOYTOJIBHBIX CEUEHUM );
T >87
0,33% - BO BHELIGHTPEHHO CXKATBIX AJIEMEHTAaX NMPU TMOKOCTU (U1 IPSAAMO YTOJIBHBIX
=2>25
CEUYCHU I );
Hs

Ul TPOMEXKYTOUYHBIX 3HAUYEHUM TUOKOCTH SJEMEHTOB 3HA4YeHHE
UHTEPIOJISALUH.

JI.5.5 B NMHEWHBIX KOHCTPYKIHSIX M IUIMTaX C BBICOTOW IOIMEpPEYHOro cedeHwss h > 150 mm
HanOOJIbINEE PACCTOSTHUE MEXAY OCsIMH cTepxkHer npoaoiabHoi AKII mommkHb! ObITE He 60see 1,5h u 300
MM.

OMPECIISIOT 10

J1.5.6 Ba3oByro (OCHOBHYIO) JJIMHY aHKEpOBKU, HeoOxomumyro it nepenaun ycwust B AKIT ¢

Ry

MTOJTHBIM PacUETHHIM 3HAYCHUEM COTTPOTUBIICHUS Ha OETOH, ONpPEENSAIOT 0 GopMmylie
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l), an_

_—.u
Rbond f ,(H.13)

7€ 3HaUeHUe Roona BBIYUCILIIOT TTO popmysie (10.2), mpuHUMast B Hell 3Ha4eHUsI KO3 PPUITMESHTOB
=15 =1
Moy M2 PaBHBIMH: M ;2=
st AKII nmepuoamveckoro mpoduiist, UMEI el MoKa3aTelu CIENICHUs ¢ 0ETOHOM HE HHUXKE, YeM

M1

CTallbHas apmarypa, 3HadeHue Kod(duureHTa
ykazanusmu 10.3.24 11 cTanbHON apMaTrypsl.
J1.5.7 Tpebyemyro pacuetnyto mnHy ankepoBku AKII onmpenensitor o gopmyse

Ianzl(),an° M

Ay, ef , (J1.14)

JOIMYCKAaC€TCA IMpHUHHUMAaTb B COOTBCTCTBUU C

e 'O an  _ Ga3oBast JJIMHA aHKEPOBKH, orpeaensemast mo gopmyse (J1.13);
A(’ cal _ myomans nonepeunoro ceuenns AKIL, TpeGyemast 110 pacuery;

A(’ cal # - mnomanes monepeunoro cedenus AKIT akTHUeCKH YCTAaHOBJICHHAS.

Hudopmanus 06 U3MEHEHUSIX:
Cs00 npasun donoanen npunoxcenuem M c 20 anpens 2018 . - Hzmenenue N 3
Ipunoxenune M
(pexomeHayemoe)

Tpeﬁonaﬂuﬂ K NMpaBujiaM MPOCKTHPOBAHUSA U KOHCTPYUPOBAHUS JKejie300e TOHHbIX KOHCprKII]/Iﬁ C
MEXAaHUY€CKUMHU COCAUHCHUSAMHA apMaTyPbl

M.1 O0unme moJIoKeHUdA

M.1.1 B HacrosimeM npuioKeHUH MpeaCcTaBIeHbl TPEOOBAHUSI K M3TOTOBJICHUIO, TPOESKTUPOBAHUIO
U KOHCTPYMPOBAHHUIO MEXAaHMYECKUX COEIMHEHUHN - HeHampsaraeMoil apmarypsl auamerpoMm 10-40 mm
&KeJe300€TOHHBIX KOHCTPYKIIUH.

M.1.2 MexaHu4YecKue COEIMHEHUS apMaTypbl PEKOMEHIYETCS NPUMEHSTh B3aMEH CBAapHBIX
COCIMHEHHH U COCMHEHHI BHAaXyIeCT 0€3 CBapKH.

JUis MeXaHW4YeCKMX COEJUHEHUM apMmaTypbl HEOOXOIMMO MPUMEHSTh COEAMHEHUS CIEAYIOLHX
BUJIOB:

- OIIPECCOBAHHBIE;

- pe3b00BBIE (C HApe3aHHOMW MJIM HaKaTaHHOM ITHJIMHAPUYECKON U KOHHYECKON pe3b0oi);

- KOMOMHUPOBAHHBIE,

- OOJITOBEIE;

- LIaHTOBBIE.

Bua MexaHMYecKoTo COeIMHEHHUs W THUIl COCNMHHUTEIbHBIX My(r (CTaHIapTHBIE, MEPEXOIHbIE,
MO3UMLIMOHHbIE, OOJTOBBIE) ClIEAyeT Ha3Ha4yaTh C Y4ETOM OJKCIUIyaTallud KOHCTPYKUHH, Xapakrepa
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Harpy30K, TeXHOJOTUH MPOU3BOACTBA APMAaTYPHBIX Pa0dOT U TEXHUKO-IKOHOMUYECKUX MOKa3aTeNeH.
COOpKy MEXaHUYECKUX COEAMHEHUN CIeAyeT BBINOJIHATh B COOTBETCTBUM C HMHCTPYKUHUSIMU
MIPOU3BOAMUTEIS UIIH PETJIAMEHTOM.
OO6nacTb TPUMEHEHHMs] MEXaHUUYECKUX COEIMHEHUN apMaTyphl IO pPacuyeTHOW OTpHUIATETHHOM
TeMIieparype NpuHUMAKT He Hike MUHYC 70 °C; mist pe3p00BBIX COSMHEHUN C HApe3aHHON Ha KOHIIax
apMaTypHBIX CTep>KHEel pe3b0oit 00macTs MpUMeHeHus orpaHuueHa Munyc 60°C.

M.2 HopmaTuBHBIE XapAKTePUCTUKH MeXaHH4YeCKUX COeINHEeHUI apMaTyphbl

HpI/I HUCIOJB30BAHUM i1 CTBIKOBKM apMaTypbl MCEXaHUYCCKUX COGI[I/IHGHI/Iﬁ HOpMAaTUBHOC
3HAYCHHC ITPOYHOCTH (BpeMeHHOFO COHpOTI/IBJ'IeHI/IH) MNPpUHUMACMOI0 MEXaHUYECKOI'0 COCANHCHUA JOJI>KHO
ObITh HE MEHee HOPMATHBHOTO 3HAYEHHS MPOYHOCTH (BPEMEHHOTO CONPOTHUBIIEHUS) COEAUHIEMON
apMatypbl. [IpodHocTHBIE U JeQopMAIIMOHHBIE XapAKTEPUCTHKA MEXaHUYECKOTO COCTUHEHHUS IOJKHBI
COOTBETCTBOBATH TpeOOBaHUAM TabIMIIEl M. 1.

Taoauna M.1
PaspeIBHOE YCHITHE P, , Jle(opMaTHBHOCT A pu PaBHOMEPHOE OTHOCUTEIIBHOE
skok
kH, He meHee pacTspKeHHH ¥, MM, He bonee yIUIMHEHHUE apMaTypbl P *** mocrne
paspylicHusl COeIMHEHMUs, Yo, HE MEHEE
o,.Fs 0,1 2

* Fs . yomunansnas nnomas MONEPEYHOT0 CEYEHU S COEIMHIEMOIN apMaTyphl 10 HOPMAaTUBHBIM

(&)
JIOKyMEHTaM Ha €€ MPOU3BOJICTBO; B - OpaKOBOUHOE 3HAUEHHE BPEMEHHOTO COMPOTHUBIICHHS
COEIIMHSEMOM apMaTyphl 10 HOPMATUBHBIM JJOKYMEHTaM Ha €€ TTPOU3BO/ICTBO.
** 3a neopMaTHBHOCTh COSAMHEHUS MPUHUMAIOT 3HaYeHHE NIJIaCTUUECKON JedopMaliuy CThIKA TIPU

0.66 (0-6602) (0 (002)
HaIpsDKEHUU B apMaType, paBHOM T </ ,rme T </ - OpakOBOYHOE 3HAUEHUE
(M3MYECKOro MM YCIOBHOIO IpeJiesia TEKy4eCTH apMaTypbl 10 HOpMAaTHBHBIM JJOKYMEH TaM Ha ee
IIPOU3BOJICTBO.

*#* 3a paBHOMEPHOE OTHOCUTEIBHOE YIJITUHEHHNE COEAMHEHHBIX apMaTYPHBIX CTEp)KHEHN Mociie

o . 0
HCHBITAHUS COCAMHCHU S HA PACTSDKCHUE P IIPUHMMArOT HauOOJbIIee U3 3HAYEHUH P ,
OMPCACIICHHBIX HA KAXKIOM U3 CTep)KHeI\/JI.

M.3 PacuerT keJie300e TOHHBIX KOHCTPYKIMI ¢ MeXaHH4YeCKUMH COeJMHe HUSIMHU apMaTypbl 110
npe/ieJIbHbIM COCTOSIHMSIM IePBOM U BTOPOi rpyni

Pacuer ene300€TOHHBIX KOHCTPYKUMH C MEXaHMYECKUMHU COEAMHEHUSIMH apMarypbl IO
IIPEACIIBHBIM COCTOSIHUSAM IIEPBOM M BTOPOM IPYII BBIMOJHSIOT IO YKa3aHUsAM NyHKTa 8.1 u 8.2, mpu aTOM

HOpPMaTUBHBIE &,n U pacyeTHbIE RS CONMPOTHUBJIEHHUS], MOJIYJb YIPYTOCTH = , K03 (OGULIHEHTHI YCIOBUM
paboThl apMaTypbl ¢ MEXaHUYECKUMHU COEAMHEHUSIMU MPUHUMAIOT TAKUMH K€, KaK IJIs LENbIX CTepKHEeH
apMaTypbl COOTBETCTBYIOIIETO Kjlacca B COOTBETCTBUHU C 6.2, CO CIEAYIOIMM JIOTIOJHEHUEM:

- IpU pacueTe CEYEHUH, B KOTOPBIX pacIojaratoTcs pe3bOOBbIE MEXaHUYECKUE COeIMHEHUS
apMaTypbl, pacyeTHbIE 3HAYEHUs COINPOTUBJICHUS PACTSDKEHUIO Ul IPEJENbHBIX COCTOSIHMM BTOPOH

Rs,ser

HEOOXOUMO NPUHUMATH C MOHMXKAIOIMM KO3 PPUIMEHTOM (TONBKO Uil CTBIKYeMOM
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0.95

apMaTypbl) Ym =V , YAUTBIBAIOIUM MOJATINBOCTb COCIUHEHHUSL.
M .4 KoHCcTpyKTHBHBIE TPpeOOBaHUSA

TpeGoBanus kK MaTepHally U pa3MepaM COEANHUTEIBHBIX My(pT

M.4.1 Mydrer anst pe3p00BBIX COSAMHEHUI M3TOTOBIISIOT U3 ctanu Mapku 40, 45, 45X, 4512 u
a"asoroB mo ['OCT 1050. Mydrsl A1 OnpeccCOBaHHBIX COSAMHEHUI U3rOTOBISIOT U3 cTanu Mapok 10,15
120 mo 'OCT 1050 u C12 nyu Ct3 mo ['OCT 380.

M.4.2 T'eomeTprdecKre pa3Mepbl COSAMHUTEIBHBIX MY(T Ha3HAYAIOT U3 YCIOBHS PABHOIPOYHOCTH

o )
II0 3HAYEHUIO HOPMATHMBHOI'O BPEMEHHOTO COIPOTUBIIEHUS PACTSHKEHHUIO COCAMHAEMOM apMarypsl B H
GBM
My(}THI ' OpU 3TOM OCHOBHBIE T€OMETPUYECKUE DPa3Mepbl COCAMHHUTEIbHBIX MY(QT cieayer
npuHUMaTh 1o tabnuue M.2. JlomyckaeTcss MO pe3yiabTaTaM ONBITHBIX MCIBITAHUM YTOYHSTH pa3Mepbl

COEMHUTENbHBIX MYy(QT, KOTOpbIE JOJUKHBI OBITh yKa3aHbl B TEXHMUYECKMX YCIOBHUSX KOHKPETHBIX
IIPOU3BOJUTEIIEH.

Tadaunma M.2
Tun coequueHus ['eomeTpuyeckue pasmepsl Mygr, MM, HE JnHa pe3p0sl Ha
MEHEE KOHIIaX
Jmuna L HapyxHsiii tnamerp apMaTypHBIX
D CTEpKHEU, MM,
HE MEHEee
CoenuHEHUS C TTUITMHIPUIECKON 2,5d 1,6d d
HaKaTaHHOM pe3b00i
CoenuHeHUs C TUIUHIPUIECKON 2,3d 1,5d d
Hape3aHHOU pe3n00i
CoenuHeHHUs ¢ KOHHYSCKOU 3,3d 1,4d 1,4d
pe3nboit
OnpeccoBaHHBIE COCTUHCHUS &d 1,7d 4d

M.4.3 TlapameTpsl pe3bObI pPe3bOOBBIX COCAUHEHUN MOJDKHBI COOTBETCTBOBATH TPEOOBAHUIM
['OCT 24705, nonyckaerca mpUMEHEHUE pe3bObl HECTAaHIAPTHOTO pa3Mepa MpHU YCIOBUH COOTBETCTBUS
MEXaHUYECKOTO COeqUMHEHUs TpeboBaHusAM Talbmuisl M. 1.

M.4.4 PacyeT COeTMHUTEIBHBIX MY(T OIIPECCOBAHHBIX MEXaHUYECKU X COSAMHECHHI B 3aBUCUMOCTH
OT c11oco0a OMPECCOBKU CEAYET BBIMOIHATh C YYETOM MOJNOKEHH i ripusioxkenus H.

TpeGoBaHMsI K T€OMETPHUUECKUM pa3MepaM Kele300EeTOHHBIX KOHCTPYKIHH € MeXaHWYECKUMHU
COETMHEHUSIMH apMaTypbl

M.4.5 Teomerpuueckue pa3sMepbl IKEIEe300€TOHHBIX KOHCTPYKIUH C  MEXaHMUYECKUMHU
COEJIMHEHUSIMU apMaTyphl JOJDKHBI OTBEe4YaTh TpeboBanusam 10.2.

TpebGoBaHuUs K apMHUPOBAHUTO

M.4.6 ApmupoBaHue ese300€TOHHBIX KOHCTP YKL C MEXaHUYECKUMHU COSIMHEHUSIMU apMaTyphl
CIIe/TyeT BBITIOJIHSATH B COOTBETCTBUU ¢ TpeboBaHusmu 10.3 u ykazarausmu M.4.7-M.4.10.

M.4.7 Ilpu CTBIKOBaHUH apMaTypbl C MOMOLIBI0 MEXAHUYECKUX COETMHEHUN TOJIIMHA 331U THOTO
CJI0SI OT Kpasi My()ThI /IO TPAHU >KEJIe300€TOHHOTO JIEMEHTa JIOJKHA OBITh HE MEHEee 3HaYCHHH, YKa3aHHBIX
B Tabmuue 10.1.

M.4.8 MexaHuueckue COCTUHEHMS apMaTypbl B BEPTHUKAIBHBIX KEJIE300€TOHHBIX 3JIEMEHTaX
HE0OXOMMO pacrojarath B 30He 1/4-1/5 BBICOTBI 3Taxka OT BepXa IMEePEKPHITHS, B U3TH0AEMBIX 3JIeMEHTaxX
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- BHE 30HbI MAKCUMAJIbHBIX MOMEHTOB WJIY IEHCTBYIOIIMX MAaKCUMAJIbHBIX YCUJIIMN B apMmarype.
KonuyectBo cThiKyeMOll B OJTHOM CEYEHHUHU JIEMEHTa paboyeil pacTSIHYTON MM CXKaTOW apMaTypbl
NEePUOANYECKOTO MPOGUIIS ¢ MOMOIIBI0 MEXaHUYECKHMX COCAMHEHHH aomyckaercsi npuHuMath 10 100%

MPHU MPOIEHTE apMUPOBAHUS TPOJOIBHON apMaTyphbl bs=3% u He 6onee 50% B OCTANBHBIX CIydasX.
PaccTostHusi MeXAy CEYeHHSIMH CTBIKYeMOW apMarypbl NPUHUMAIOT paBHBIMH JIIMHE IEpeIrycKa
COeTMHSAEMOM apMartyphl (HaxuecTku) (pucyHok M.1).

M.4.9 MuHuUManbHOE PACCTOSHUE B CBETY MEXKIY MEXaHHUYECKUMH COCTUHEHHUSMH apMaTyphbl
ompeeNseTcss TabapuTHBIMH pa3MepaMyd OOOPYIOBAHUS IS BBIIOJTHEHUS CTHIKA U JOJDKHO OBITh HE
MeHee 2d 1 He MeHee 3HauYeHHH, yKa3aHHbIX B 10.3.5.

=
=
<=
o
I A
—— — . n
| | =
1
|
: ! ,
L I ;]
= 1,3l ,
Eiater i : it -
|
ol
Al 1
t . : 1 | s 1
A |
i !
[ = I_| 1)
CoeannnTensHas Mydra .~ [
T . > |

d— nuameTp apMaTypHBIX cTepxHel; / — JuinHa nepenycka (HaXJIeCTKH) apMaTypHEIX
CTepKHEH

Pucynox M.1 — Pacnionokenue ctepkHel, CTHIKYEMBIX BHAXJIECT H C

IMOMOIIBHO MEXaHHYICCKHUX COG,Z[PIHGHI’IFI

M.4.10 B KapkacaXx € MCXaHWYCCKUMH COCIUHCHHAMHU apMATypbl HOINCPEUYHOC aApMHPOBAHUC
MNPUHUMAIOT TAKUM K€, KaK B KapKacax 0e3 MeXaHHYECKUX COGJII/IHGHI/II\/'I apMartyphl.

HNudopmanus 06 n3MEHEHHSIX:

C600 npasun oonoanern npunoxcenuem H ¢ 20 anpens 2018 e. - Usmenenue N 3
IIpunoxenue H
(cmpaBo4Hoe)

PacueT coeJTMHUTEIbHBIX My(l)T OnpecCOBAHHBIX MEXAaHUYIE€CKUX coeMHe HUil

H.1 OmnpeccoBaHHBIMH MEXaHHMYECKMMH COCAMHCHHSIMU apMaTypbl JONYCKACTCS COCIUHSATH
apMatypHblii mpokar kiaccoB A400-A800 mroboro mepuogmyeckoro mpoduins. [lpumenenue
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OIPECCOBAHHBIX COEIMHEHU TS apMaTyphl TIIAAKOTO MPOQUIIS HE JOMYCKASTCS.

H.2 B «kauectBe Marepwana uisi COCIMHUTEIBHBIX MYQT HCHOIB3YIOT OECIIOBHBIS
ropstaezie GopMUpPOBaHHBIE WM X0JI01HOIeopMupoBaHHbIe TPYOb! (Mo ['OCT 8731 B yacTH TeXHUUECKUX
tpeboBanuii 1 ['OCT 8732 B yacTH cCOpTaMEHTa) WJIM KPyIJIoro ropsiuexaranoro npokara (mo ['OCT 535 B
gacTh TexHu4eckux TpeboBanmit m ['OCT 2590 B wactu coprameHTta). B kadectBe Mmarepuana s
COEAMHUTENbHBIX My(T Hcmonb3ytoT cranb Mapok 10, 15 mo 'OCT 1050, C12 win C13 mo 'OCT 380.
Jomyckaercs mpumeHsaTb Mydrsl u3 cranu mapku 20 mo 'OCT 1050, yuuTsiBasi CHM)KEHUE pecypca
00>)KUMHOTO 00OPYIOBaHHUS.

H.3 OmnpeccoBaHHble COEQUHEHUS JOJDKHBI COOTBETCTBOBATh CIEAYIOLIMM IapaMeTpaM,
ONPEIEIIAIONIMM UX IPOYHOCTh U XapaKTep pa3pyLICHUs:

H.3.1 [Inomaap monepeyHoro CEYeHHs! COTUHUTEIBHON My(ThI 10 OMPECCOBKM M Ha3HA4aloT
U3 YCIIOBUS paBHOIIPOYHOCTH 10 3HAYEHHIO HOPMATUBHOTO BPEMEHHOTO COMPOTHBIICHHS IIPU PACTSHKEHUN
COEMHIEMON apMaTypbl U My(QTHI:

FM:GB, SFS/GB, M (Hl)

(&) o)
rac B,M ¢ B, S . HOPMATHUBHBIC 3HAUCHUSA BPEMCHHOI'O COIIPOTUBJICHHUA MaTCpUaJIa

COeI[HHHTeHBHOﬁ MY(bTBI nu apMaTypHOFO HpOKaTa COOTBCTCTBCHHO I10 HOpMaTI/IBHBIM I[OKYMGHTaM Ha Uux
MPOM3BOJICTBO.

. Op
H.3.2 JlomyckaeTcsi BMECTO HOPMATHBHBIX 3HaueHUW =M marepuasna My(pr OpUHUMATh UX
(dakTHYeCKue 3HAYCHUSL, OTPEACIAEMbIC OMBITHBIM ITyTEM.

H.3.3 /lnuHy coeAMHUTENbHONU My()THI 10 OMPECCOBKU b NOIOMPAIOT U3 CIEAYIOIMX YCIOBHI:

a) Cnocob omnpeccoBku. OrmnpeccoBKa COEIMHUTENbHOM MYy(QThl Ha apMarype MOXKeT
OCYILECTBIISATHCS MHOTOKPATHBIM 00XKaTHEM MY(ThI C TPOMEXYyTKaMH U 6e3 MpoMexx yTKoB (prucynok H.1).
Ilpu onpeccoBKe C MPOMEKYTKAMU PEKOMEHIYETCSl IPUHUMATh 3a30p MEXKIY )KMMaMH OT 2 710 5 MM.

0) Jns obGecnedeHuss TpeOyemMoTo yCHUIUS cpe3a Marepuaia MY(PTbl I ONPECCOBAHHBIX
coenquHeHuit apmatypel kimaccoB A400 u AS5S00 3HaueHue 00XaToMl YacTU COEAMHUTENBHOU MYy(THI

d,

JIOJIKHO OBITH HE MEHEE d“ (mo d“ C KaX10i CTOPOHBI My(ThI), THIE
COEIMHSEMOM apMaTyphl.

- HOMUHAaJbHBIA ANaMETP

a

vl

6 /4 @

— =

NN AR

4 S

Pucynox I1.1 — OnpeccoBaHHEI CTBIK IOCTPOEYHOIO H3rOTOBICHHA, TPOU3BEACHHEIN Ha
MobuIsHOM 000pYAOBAIME MHOTCKPATHEIM HONEPedHEIM Ae(opMUpOBAHHEM COSAHHUTEIBNOH

My TEI Cc mpoMekyTKamu (a) 1 He3 mpoMexyTkoB (6)

H.3.4 Inuny mydrsl mpu 06kaTtrn 6€3 MpOMEXYTKOB MOI0MParoT 1o Gopmyre
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b=(45d,+3 cm+2-0.5 cm) 09 1)

IIpu onpeccoBke 6e3 MPOMEXYTKOB 00KaTHe MPOBOAAT C HEOOIBIIMM HAXJIECTOM IOCIEYIO LIEro
JKMMa Ha MPEIbIAyILIN.
H.3.5 lnuny My¢rel ipu 00%aTHH ¢ MPOMEKYTKaMH MOAOUParoT Mo GopMmyrie

b=(n-t+(n-1)a+3cu+2-05em)-095

rAC n - YU CJI0 JKUMOB IIpeCCa;

t - IMpHUHA OTIIeYaTKa OJJHOTO >KMMa Ipecca, OMpeAesieTcss B 3aBUCHMOCTH OT MPUMEHIEMOTO
000py/IOBaHUS 11O MIMPUHE paboUeii YacTH MyaHCOHOB;

a - BeJINYMHA TPUHUMAEMOTO IPOMEKYTKa MEX]Y KUMAMHU.

OO61ee uncao KUMOB N BBIUUCISIOT U3 YCIOBUS

n{=4.5d, (H4)

H.3.6 BuyrpenHmii muamerp MyQT OIPECCOBAHHBIX COCTUHCHHH apMaTypbl IMOJOUPAIOT U3

dBH,M_dmax,s ,

JIOJDKEH OBITh HE Oouyibllie 4 MM HE3aBUCHMMO OT JUaMeTpa CTBIKYEeMOW apMaryphl, TIe dBH’ Mo

CII/IYIOIIET0 YCIIOBHUS: CYMMApHBIH 3a30p MEXIy My(QTOH M CTBIKYEMOH apMarypoii

BHYTPEHHHUI 1uaMeTp My(QThl, dmax, S - (akTHUeCKHil MAKCUMAJIbHBIH rA0APUTHBIN pa3Mep MOMepeuHOro
CEUEHMS apMaTyphl 110 pedpam.

H.3.7 lns rapantupoBaHHOTO oOecrieueHus] TpeOOBAaHUMN MO BBIHOCIMBOCTH PEKOMEHYETCS ISt
ONPECCOBAHHBIX COEAMHEHUN apMaTyphl C rapaHTHEH BBIHOCIMBOCTU (PAaKTUYECKUM 3a30p MEXIY MydTo

U CTBIKYEMBIMH CTEP)KHSAMH apMaTypbl 10 OIPECCOBKH G dmax, S mpuHMMath He Ooiee 2 MM
HE3aBHCHUMO OT THaMeTpa apMaTypBhl.

H.4 3nadenue ycuauii mornepeyHoro jaepopMUPOBaHUS HIIH TPOTSHKKH MIPUHUMAIOT B 3aBHCHMOCTH
OT HCIOJIb3yeMOTO 000pyA0BaHHs. DTO 3HAYCHUE IOJDKHO TApaHTUPOBATH TPEOyeMoe yUTHHEHHE MY QT bI
nociie o0xkarusi B coorBeTcTBum ¢ 11.5.5.3.

H.5 TlomoOpanubple reomeTrpuueckue pasmMepbl MydrT B 00S3aTEIBHOM MOPSIAKE IOKHBI OBITH
POBEPEHBl IKCICPUMEHTAIBHO HCIBITAHUEM Ha pacTsDKCHHE MPOOHBIX 00pasioB B J0CTATOYHOM
KOJIMYECTBE, HO HE MEHee 3 IIT. KaXIbIX BHJA W THUIopa3mepa. McmblTaHHBIC 00pasilbl COCIMHEHHI
JOJDKHBI  COOTBETCTBOBATh TpeOoBanmsm Tabimuibl  M.l. He momyckaercss mpu  paspylieHUH
ONPECCOBAaHHBIX COCAMHCHHI BBIJCPTUBAHHE apMaTypHOTO cTepkHs u3 My(drel. He momyckaercs

YMEHbIIIEHHE CYMMapHOTO 3HauYeHUs 00’KaToi 4acTH My()Thl HMKE 3HaYeHUH 5, .

H.6 Ilpu moxbope TOMMMHBI CTEHKH MY(PT HEOOXOAWMO YYHUTHIBATh, YTO MPHU MaJOW TOJIIMHE
CTEHKH He 00ecredrBaeTcsi JOCTaTOYHAas KECTKOCTh MY(Thl CONPOTUBIICHHUIO pacropa MepHOIuYecKOTo
npouns apmarypel. [Ipu 3aBBIIIEHHON TOJIIMHE CTEHKH MY(Tbl YCUIIHMS OOXKaTHS ONPECCOBOYHOTO
000pyI0BaHUsl MOXKET OBITh HEAOCTATOYHO I IPOBE/IEHUSI KAYECTBEHHOM OIPECCOBKH.

H.7 Jlomyckaercss pasMepbl WJIM 3HAYCHHS TapamMeTpoB My(T, MOJydCHHBIE IpPH pacyeTe,
KOPPEKTUPOBaTh MO pe3yJbTaTaM HCIBITAHUA Ha pPACTSDKEHHE HPOOHBIX CTHIKOB, H3TOTOBJIEHHBIX C
MCIOJIb30BAHMEM KOHKPETHOTO OOOPYIOBAHUS M COCIUHHUTEIBHBIX My(QT B YacCTH TOJIIMHBI MY(THI H
o0mer UTMHBI My(QTHI.

H.8 I'eomerpuueckue pasmepsl My(r onpeccoBaHHBIX COSAMHEHHH Ui apMaTypsl ki1acca A800 u
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Oosee NOIKHBI OBITH OSKCIIEPUMEHTAIbHO OOOCHOBAHBI C YYETOM BO3MOXHOCTEH OIPECCOBOYHOIO

000pyIOBaHUS.

H.9 Pexomennyembie pasmepsl MyQr U3 cTaqd Mapku 10 ONpeccCOBaHHBIX COCTUHEHHH IS
apmarypsl kinaccoB A400, AS00 u A600 npusenens! B Tabiuie H. 1.

Taéamna H.1
Knacc Huametp ['eomeTpuyeckue pasMepbl COSTUHUTEINBHBIX MYy(T
CTBIKYEMOU COCIUHAECMOU Timuna b MM. He TonumHa CTeHKU HapyxHsiii tuamerp
apMaTypsl ApMATYPEI d, ’ MeHee t, MM, HE MEHEe d, v, E2
MM

A400, A500 16 8d, mpu 4.5 28,5
ég MHOTOKPAaTHOM > 32

OIIPECCOBKE C 3, 35
; z MIPOMEXYTKaMU g 4% 95

28 9 49
32 10 55,5

36 11 62
40 12 69,5

A600 16 9d, mpu 6 32
;g MHOTOKpPAaTHOM 6,5 36

OIIPECCOBKE C 7. 0

;z IIPOMEXYTKaMU ?’3 jg

28 11 56

32 12 63

36 13 68

40 14 75

bubaunorpagus

[1] TY 14-1-5543-2006 IIpokar TepmoMexanndecku ynpodHeHHbI k1acca Ac500C noBbIIEHHOM
XJIaJOCTOMKOCTHU JJIsl apMUPOBAHMS )KEJI€300€TOHHBIX KOHCTPYKLIMI
[2] PTM 393-94 PykoBonsdimMe TEXHOJOTMUYECKHE MATEpHalbl M0 CBAPKE M KOHTPOJIK KayecTBa

COEIMHEHUM apMaTyphl U 3aKIaJHBIX JeTalel xKeae300eTOHHBIX KOHCTPYKLIHMA

[3] TV 14-1-5526-2006 IIpokar apmatyphsiii k1acca ASOOCII ¢ 3¢ deKTUBHBIM MEPHOANYECKUM

npoduiieMm
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