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NMpeaucnosue

Uenn u npuHuyvnel craHgaptusaumu 8 Poccwitckon epepauun yctaHoBneHol depepanbHbiM
3akoHoM OT 27 pekabps 2002 r. Ne 184-93 «O TexHuyeckom perynupoBaHun», a npasuna paspaborkm —
nocrtaHoBneHuem [IpaBuTenscrBa Poccuitckon denepaunn «O nopsgke paspaboTkm v yTBepKAEHUA
cBoaoB nNpasun» oT 19 Honbps 2008 r. Ne 858.

CBeaeHus 0 ceoge npasun

1 NICNMONHUTENW - HUWXKE wm. A A. TBosaesa — nHctutyt OAQ «HWU «CTponTenscTeo»

2 BHECEH TexHuueckum komuteTom no cTanpaptusaywm TK 465 « CtponTenscTBo»

3MNOArOTOBNEH «  yTeepwaeHwto  [enapTameHTOM  apxuTekTypbl, cTpouTenscTea WU
rpanocTpouTENBbHON NONNTHKY

4 YTBEPXIOEH npukasom MuHucTepcTBa peruonanbHoro passutus  Poccuitckoin Pepepaunn
(MuHpervon Poccun) ot 29 aekabpn 2011 r. Ne 635/8 v BBeaeH B geitcteue ¢ 01 aneaps 2013 1.

5 BAPEFUUICTPUPOBAH ®epepanbHbIM - areHTCTBOM N0 TEXHWUYECKOMY — perynupoBaHuio  #
meTponorun (Pocctangapt). Mepecmotp CM 63.13330.2011 «CHuM  52-01-2003 bBeToHHble #©
xene3obeToHHbIE KOHCTPYKUN. OCHOBHbIE NONOXEHUAY

Nrpopmatus 06 usMeHeHUsIX K Hacmoswemy ceody npasun nybnukyemcs e exe2o00HO u3dasaemMom
UHOPMaLUOHHOM yka3amene «HayuoHanoHele cmaHOapmbl», a meKcm U3MEHeHUl U nonpasok — 8
EeXEMECAYHO Uu30asaemMbix UHGOPMAUUOHHLIX yKkazamenax «HayuowanoHsie cman@apmei». B cnyqae
nepecMompa (3ameHbl) unu ommeHsi Hacmosweao ceoda npasun coomeememsyrowiee ysedomnerue 6ydem
ony6nuKo8aHO 8 EXEeMECAYHO U33asaeMOM UHHOPMAUUOHHOM ykazamene «HayuoHanbHble cmaHdapmais.
Coomsemcmeyiowas uHgopMauus, ysedoMneHue U MEKCMbl pPasMeuwaomes makkxe 8 UHGOPMAaUUOHHOU
cucmeme obujee0 nonL308aHus -~ Ha oguyuansHom caime paspabomuuka (MuHpeauoHn Poccuu) 8 cemu
YHmepHem.

© Munperunon Poccim, 2011

HacToawmh HopMaTMBHLIRN QOKYMEHT He MOXeT BuiTb MOMHOCTBIO WAW YaCTUMHO BOCNPOW3BEAEH, TUPaXMpoBaH ©
pacnpocTpaHeH B KayecTee oduLMansHOTO U3AaHNA Ha TeppuTopn Poccuiickon deaepaunn 6ea paspewenns Munpernona
Poccuw.
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Beeagenue

Hacroaui cBoa npaBun padpabotaH ¢  y4eToM 00A3aTeNBHBIX
TpeOOBaHUH, ycTaHOBICHHBIX B DeaepanbHbIX 3akoHax ot 27 aekabpa 2002 r.
Ne 184-®3 «O TtexHuyeckoMm peryaupoBaHuu», ot 30 nekabpsa 2009 r.
No  384-®3 «TexHuyeckud pernaMeHT o 6e30MacHOCTH 3AaHHH U
COOpPYXEHUI» M COAEpPXKHT TpeGOBaHUS K pacyeTy M MNPOEKTUPOBAHHIO
OETOHHBIX M XeNe300€TOHHBIX KOHCTPYKLMHA MPOMBILUIEHHBIX M FPaXRaHCKUX
30aHHH W COOPYXEHHH,

CBon mnpaBun paspaboraH aBropckuM komnektiBom HWUHXB uwm.
A.A.T'Bo3aeBa — uHcturyta OAO «HULL «CrpourtenscTBo» (pyKOBOAUTEND
paborel - a-p TexH. Hayk 7T.A. Myxamedueg; AOKTOpa TEXH. HaykK
A.C. 3anecos, A.H. 36e3006, E.A. HYucmsaxoe, kann. tex. nayk C.A. 3enun)
npu yuyactun PAACH (moxtopa TexH. Hayk B.M. bowdapenko,
H Y. Kapnenko, B.H. Tpasyu) n OAO «lJHUWnpom3nanui» (Q0KTOpa TEXH.
Hayk O.H. Koowiu, H.H. Tpexun, uix. H. K. Huxumuw).
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CBOJI [TPABUI

BETOHHBIE U KEJE3OBETOHHBIE KOHCTPYKLIUH.
OCHOBHBIE MTOJIO)KEHH A

Concrete and won concrete construction
Design requirements

JlaTta sBenenusn 2013-01-01

1 O6aacTb NnpuMeHeHuUs:

Hacrosiuiit  cBOL npaBuNl  pacnpoCTpaHAeTCs Ha MPOEKTUPOBaHHE OETOHHBLIX
H  JKeNe300eTOHHbIX KOHCTPYKUWH 30aHUMH M COOpPYXXEHHH pas3iMyHOro Ha3HayeHus,
IKCITyaTUPYEMbIX B KIMMAaTH4YECKHX YcaoBusax Poccun (Mpu cucTeMaTu4eckoM BO3CHCTBUM
Temnepatyp He Boie 50 °C u ne Huxe Munyc 70 °C), B cpese ¢ HEarpecCHBHOH CTETICHBIO
BO3HCHUCTBHS.

CBoa mpaBunl  ycTaHaBNIMBAaeT TpeboBaHUA K  MPOEKTHPOBaHHIO  GETOHHBIX
H KeJ1e300€TOHHBIX KOHCTPYKUMHA, H3TOTOBAAEMBIX U3 TAXKEIOr0, MEJKO3EPHUCTOrO, JIErKOro,
AUYEHUCTOro U HAMpPATaKLEero 6ETOHOB.

TpeOoBanusa HacTosllero CBOAa NMPaBM HE PACNpPOCTPAHAIOTCA HAa NMPOEKTUPOBaHHE
cTanexesne300eTOHHbIX KOHCTPYKUUH, GUOPOOETOHHBIX KOHCTPYKLUMH, COOPHO-MOHOIUTHBIX
KOHCTPYKIMi, OCTOHHBIX 1 XkeNe300€TOHHbIX KOHCTPYKUHH rUAPOTEXHHUYECKUX COOPYXKEHHUH,
MOCTOB, MOKpbITMH aBTOMOOM/BbHBIX 10pOr M adpOAPOMOB ¥ ApPYTHX CreuuanbHbIX
COOPYXCHHH, a TAKXKE Ha KOHCTPYKLMH, U3roTOBAsEeMble U3 GETOHOB cpelHEH INIOTHOCTLIO
menee 500 u csoiwe 2500 KI‘/M3, 0eToHOMOAMMEPOB M NoJIMMEpOETOHOB, OETOHOB Ha
M3BECTKOBBIX, LWIJAKOBBIX M CMEIJAHHBIX BSKYWMX (KpOME MPUMEHEHHA HX B AYEUCTOM
OcroHe), Ha rUIICOBOM M CNEUHMAIBHbIX BAXKYUIMX, OETOHOB Ha crielMaabHbIX U OpraHMYecKUX
3a1101H11eX, O€TOHA KpYNHOMOPHCTOH CTPYKTYpBI.

HacTtosmmit cBoa npaBun  He comepXHT TpeboBaHMA [0 NPOEKTHPOBAHHIO
crneurrYecKMX KOHCTPYKUMIA (IyCTOTHBIE TUIMThI, KOHCTPYKUMH C MOAPE3KaMHU, KalHUTeln
M T.M.).

2 HopmaTuBHBIE CCHUIKH

B HacTosuieM cBoje nmpaBMIl HCMOJbL30BaHbl CCHIIKM HA CIEAYHOLIME HOPMATHBHbIE
JIOKYMEHTBI:

CIT14.13330.2011 «CHwuIT I1-7-81* CTtpouTensCTBO B CEHCMHUYECKHAX paHOHaX»

CI116.13330.2011 «CHulI 11-23-81* CtanbHple KOHCTPYKLUMHY»

CI120.13330.2011 «CHull 2.01.07-85* Harpy3sku 1 Bo3necTBHs»

CI122.13330.2011 «CHull 2.02.01-83* OcHoBaHust 30aHUH ¥ COOPYXEHUH»

CIT 28.13330.2012 «CHull 2.03.11-85 3amuta CTPOMTENLHBIX KOHCTPYKUHMH OT
KOppO3HUH»

CIT 48.13330.2011 «CH#uII 12-01-2004 Opranusauns CTpOUTENLCTBA»

CI150.13330.2012 «CHul1 23-02-2003 Teniosas 3awiura 34aHUR»

CI170.13330.2012 «CHull 3.03.01-87 Hecyuue v orpaxarouine KOHCTPYKLHUN»

N3aaHue opnunansioe



OC HTHU "Texokenept”

CI1 63.13330.2012

CI1122.13330.2012 «CHuII 32-04-97 ToHHenH xeNe3HOAOPOHKHBIE U ABTOLOPOKHBIEN

CII 130.13330.2012 «CHuIT 3.09.01-85 IlpoussoactBo cOOpHbIX HE€AE300€TOHHBIX
KOHCTPYKUUH U HU3AETUIH»

CIT 131.13330.2012 «CHull 23-01-99 CrpouTesibHast KTUMATONOTHA»

I'OCT P 52085-2003 Onany6ka. Ob1ue TeXHU4eCKHE yCIOBuUA

I"OCT P 52086-2003 Onany6xa. TepMuHbl H onpeaeneHus

['"OCT P 52544-2006 Ilpokat apMaTypHbIii CBapHBaeMbiil MepHOAUYECKOr0 MpoQuIIs
kiaccoB A 500C u B 500C nng apMupoBanus xene300eTOHHbIX KOHCTPYKLIH#H

['OCT P 53231-2008 Beronsl. [IpaBuna KoHTpONA M OUEHKH NPOYHOCTH

'OCT P 54257-2010 HapgexHOCTb CTPOUTENBHBIX KOHCTPYKLMH H OCHOBAHHH.
OcHOBHbIE NMOJIOKEHUA U TpeOOBaHUA

I'OCT 4.212-80 CIIKII. CrpoutensctBo. beronsl. HomeHknatypa nokasarenei

'OCT 535-2005 [IIpokar copToBod M (acoHHBIH M3 CcTanud YIJIEPOAMCTOM
00bIKHOBEHHOTrO KayecTBa. O61IMe TEXHUUECKHE YCIOBHA.

[OCT 5781-82 Cranb ropsuekatanas 18 apMHPOBAHMA KEN€300€TOHHMIX
KOHCTpYKUMii. TeXHU4ecKkue ycaoBus.

["OCT 7473-94 Cmecu 6etoHnbie, TexHUUYECKHE YCTOBHS.

['OCT 8267-93 llleGenp v rpaBuii U3 MIOTHBIX TOPHBIX MOPOA AJIA CTPOMTENLHBIX
pa6ot. TexHuyeckne ycnoBus.

[OCT 8736-93 Iecok nas crpoutenbHbiX paboT. TexHuueckue ycnosus.

IOCT 8829-94 Wzpenus cTpouTesnbHble xene300€ToHHbIe ¥ OETOHHLIE 3aBOACKOrO
“3roToBneHHa. MeTtonbl ucnbITaHUi HarpyxeHnueM. [1paBuna oleHKH NPOYHOCTH, KECTKOCTH
W TPCLLMHOCTONKOCTH.

F'OCT 10060.0-95 Beronsl. Metoabl ornpezeneHUs MOpo30cTOHKOCTH. OCHOBHBIE
TpeboBaHHUA.

[OCT 10180-90 beronbl. MeTonbl onpeneneHUss MPOYHOCTH MO KOHTPOJbLHBIM
obpasuaM.

'OCT 10181-2000 Cmecu O6etoHHbBIE. MeTOAbl MCTIBITAHUS.

IFOCT 10884-94 Crane apMmaTypHas TepMOMEXaHUYECKH YNpOYHEHHas [
*ke1e300€TOHHBIX KOHCTpYKLUni. Texnuueckue ycnonus.

FOCT 10922-90 ApmarypHble M 3aKlajiHble U3JleNHs CBApHBIE, COEJHHEHUA CBApHble
apMaTypbl M 3aKJaIHbIX M3AENuH kene300eToHHBIX KOHCTpYKUui. OOmue TEXHHYECKHE
YCIIOBHS.

'OCT 12730.0-78 beronst. O6umue tpebGoBaHMA K METONAM ONpeleNeHHs MIOTHOCTH,
BJIaXXHOCTH, BOJOMOIJIOILEHHS, MOPUCTOCTH 1 BOJOHENPOHUUAEMOCTH.

["OCT 12730.1--78 beronsl. MeTon onpeneneHus nioTHOCTH.

I'OCT 12730.5-84 Betonsl. MeToabi onpeneneHus BOLOHENPOHULAEMOCTH.

[OCT 13015-2003 Hspenus xene3obeToHHble M OETOHHBIE A8 CTPOMTENLCTBA.
O6umme TexHuueckre TpeboBaHus. I[IpaBuiaa npueMKd, MapKUPOBKH, TPAHCIIOPTUPOBAHHUA U
XpaHEHHs.

FOCT 14098-91 CoenvHenus cBapHble apMaTypbl M 3aKIaAHbIX  M3LEaMH
Kene3o0eTOHHBIX KOHCTPYKUMH. THUMBI, KOHCTPYKLMA U pa3Mephl.

['OCT 17624-87 berousl. Y 1bTpa3ByKoBO# MeTOA ONpeaeNeH1s HPOYHOCTH.

I'OCT 22690-88 Deronsl. OmpejeneHne MpOYHOCTH MEXaHHMYECKMMH METOAaMH
HEpa3pyAOLWEro KOHTPOJIS.

'OCT 23732-79 Bona nns 6eTonos M pactBopoB. TexHu4Yeckue yCnoBus.

FOCT 23858 79 CoenuHennsa cBapiible CTHIKOBbIE M TABPOBBIE apMaTyphl
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Kene300eTOHHBIX ~ KOHCTPYKUMH.  YNbTpa3ByKoBble  METOABI  KOHTPOJS  KauyecTsa.
[IpaBuna npueMKH.

"OCT 24211-91 lo6asku nys 6eronoB, Obuine TexHU4eCKHe TPpeGOBaHHS.

'OCT 25192-82 Berounl, Knaccudukauus u obuine TexHu4eckne TpeGoBaHus.

F'OCT 25781-83 ®dopmbl cTanbible LIS HM3rOTOBJICHUS KENE€300€TOHHBIX H3AETHil.
TexHHUuECKHE YCIOBHUA.

I"OCT 26633-91 betoHb! TaxENblE U MENKO3EpHUCTBIE. TEXHHYECKHE YCIOBUA.

I'OCT 27005-86 berons! nerkue u auercrsle. [IpaBuna KoHTpons cpenHei MIOTHOCTH,

"OCT 27006-86 betons!. [Tpasuna nopbopa cocTaBos.

FOCT 28570-90 Bertonsl. Meroasl onpeneneHHs TNpOYHOCTH MO obpasuam,
O0TOOpaHHBIM M3 KOHCTPYKLIUH.

['OCT 30515-97 LiemenTsl. O61UMe TEXHHUYECKHE YCIOBHSA

Mpumeuanunec - [lpn nons308BaHMK HACTOAIMMM CROAOM NPABHI HENECOOGPa3HO NPOBEPHTEH
AefCTBUE CChITIOYHBIX CTAHAAPTOB U KAacCH(UKATOPOB B MHQOPMALIMOHHON CHCTeMe OBHIETO NONB30BaHHS — HA
obHUMANTEHOM CaHTe HalMOHanbHOro oprana Poccuiickoii ®enepauun no cranaapTuauun B ceTH VHTepHeT
HIH MO ©XKErOAHO M31aBaeMOMY HH(OPMaLHOHHOMY YyKasatemo «HauwoHansHele CTaHNAPTHI», KOTOPBIHA
onybiukosan Ha Ol AHBaps Tekymiero roaa, H MO COOTBETCTBYIOIMM €XKEMECAYHO H3/1aBAEMBIM
MH()OPMALMONHBIM YK23aTeNAM, OMyONNKOBAHHLIM B TEKYIUEM roly. Ecnu cChUTOUHBEIA NOKYMEHT 3aMeHeH
(u3meHen), TO 0pH TMONB30BAHMH HACTOALINM CBOAOM MNpPaBUI ClEAYET PYKOBOACTBOBATHCS 3aMCHEHHBIM
(M3MEHEeHHBIM) JOKYMEHTOM. EcnH ccbinodHbIi JIOKyMEHT oTMeHeH 6e3 3aMmeHbl, TO MONOXEHHe, B KOTOPOM
JlaHa CChUIKa Ha HETo, NPUMEHSAETCA B YaCTH, He 3aTParuBaloILel 3Ty CChUIKY.

3 TepMHHBI 4 oMnpeeeHHsA

B  HacroslyeM  CBOAE MpPaBHA  TPUMEHAIOTCA  CJASAYIOME  TEPMHUHBI €
COOTBETCTBYIOILIMMH OTIPENCTEHUAMU:

3.1 ankepoBka apmaTtypsbl: ObecneueHre BOCIPHATHA apMaTypol AEHCTBYIOUIMX Ha
Hee YCHJIMH NYTEM 3aBEeCHHs €€ Ha ONpee/ICHHYI IUIMHY 32 pacyeTHOE CE4EHHE HIH
YCTPOMCTBA Ha KOHIIAX CreLManbHbIX aHKEPOB.

3.2 apmartypa KOHCTpPyKTMBHasi: ApmaTypa, ycTaHaBluMBaemas 0Oe3 pacuera u3
KOHCTPYKTHBHBIX COOOPaXXeHHUIl.

3.3 apMaTypa npeaBapuTe/ibHO HanpsiakeHHas: ApMmatypa, 1ojryyalomas HayanbHble
(npenBapuTEsbHbBIE) HAMpAKEHUs B NPOLECCE M3rOTOBJICHUA KOHCTPYKLUMH 110 NPHITOKEHHUS
BHELLHUX Harpy3oK B CTa[MH IKCILTyaTaLHH.

3.4 apmartypa pabouas: Apmartypa, yCTaHaB/IMBaeMas 110 pacyeTy.

3.5 3awuTHBbIH cJoH OeroHa: TonmwmHa cinos OeToHa OT rpaHu 3JEMEHTa [0
6auxakieil NOBEPXHOCTH apMaTYPHOTO CTEPHHA.

3.6 koHCTpYKUuH GeTontbie: KOHCTPYKuMH, BbIONHEHHbIE U3 OeTOHA 6€3 apMaTypsl
MIM ¢ apMaTypoii, yCTaHaBIMBa&MOW MO KOHCTPYKTHBHBIM COOOpaXEHHAM H He
YUHTBIBAEMOW B pacdeTe; pacdeTHble YCHIMA OT BCEX BO3AEHCTBUH B OETOHHLIX
KOHCTPYKLHAX JOKHBI OBITb BOCTIPHHATbI OETOHOM.

3.7 KOHCTPYKUHUH JAUCTIEPCHO-aPMHPOBaHHbIE (¢pubpoberonHbIe,
apMoueMeHTHbIe):  JKene3obeToHHblE ~ KOHCTPYKUHMH,  BKIIOYAOUIME  OHCNEPCHO-
pacrnosoxeHHble GUOPBI HITH MENKOAYEHUCTBIE CETKH 3 TOHKOMW CTabHOM NPOBOJIOKH.

3.8 koHCcTpyKuuu KesezoberoHubie: KOHCTpYKiHM, BbINOJHEHHbE M3 O€TOHa ¢
paboueil M KOHCTPYKTMBHOW apMaTypoil (apMupoBaHHbiE OETOHHBIE KOHCTPYKUMH):
pAcHETHBIC YCH/INS OT BCEX BO3NEHCTBUIA B XKeNe300CTOHHbLIX KOHCTPYKUHMSX RODKHBLI ObiTh
BOCNPHHATEI OETOHOM M paboyel apmaTypoK.
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3.9 KoHCTpyKuMH crajexene3oferoHHbie: JKejne300eToHHbIE  KOHCTPYKUMH,
BKJIIOYAIOIME OTIMYHbIE OT apMaTypHOH CTajnu crajbHbie 3JeMEHThbl, paboTalowme
COBMECTHO C %es1e300eTOHHbIMK ATEMEHTaMH.

3.10 kodppHunenT apMuUpoBaHus Kkeje300eToHa p: OTHOLIEHHE MIOLIAON CEHEHHA
apmatypsl k paboueii nnouagy cedeHus 6eToHa, BLIPaXEHHOE B MPOLIEHTaX.

3.11 mapka GeroHa nmo BogoHenponwuuaemocru W: [lokasarenb NpoOHHLAEMOCTH
OeToHa, XapaKTEPH3yIOUIMACS MaKCHMabHBIM AABJICHHEM BOIBI, NPU KOTOPOM B YCIOBHSAX
CTaHAapTHBIX UCNILITAHMH BOJIA HE MPOHUKAET Yepe3 OETOHHBIN 0Opasell.

3.12 mapka G6eroHa no mopo3ocroiikocTu F: YcraHOBIEHHOE HOPMaMH MUHMMAIbHOE
YMCNO UMKJIOB 3aMOpaXMBAHWA M OTTavBaHUs 00pa3slUoB O€TOHA, HCMBITAHHBIX 10
CTaHJapTHAIM 6a30BbIM METOMAM, [P KOTOPBIX COXPAHRIOTCA HX MEPBOHAYAIBHBIE QHUIHKO-
MEXaHMYEeCKHE CBOMCTBA B HOPMHPYEMEIX Mpeaenax.

3.13 mapka GeToHa 1O CAMOHANPSXKEHHIO Sp: YCTAHOBICHHOE HOPMAMH 3HAYEHHE
[peABApUTEIbHOTO HanpsxeHus B Oetone, MIlla, co3gaBaeMoro B pe3yibrare ero
paciuupexus npu kodGdHLHeHTe NpoaobHOro apmuposanus u = 0,01.

3.14 mapka OeToHa no cpeaHeit MA0THOCTH D: YCTaHOBNEHHOE HOPMaMy 3HauyeHHe
MIOTHOCTH, B KI/M’, 6ETOHOB, K KOTOPbIM NPEeAbABIAIOTCA TpeOOBAHUA MO TEMIOH30NALHH.

3.15 maccuBHast  koHcrpykuus: KoHerpykuus, s KOTOpoH — OTHOWIEHHE
NOBEPXHOCTH, OTKPBITOH [ €¢ BbIChIXaHHA, M2, K ee o6bemy, M, PaBHO MJIHM MEHbILE 2.

3.16 mopo3ocroiikocTs  Getona: CriocoGHocTh GeToHa COXpPaHATb  (DU3UKO-
MEXaHUYECKHe CBOMCTBA NIPH MHOFOKPAaTHOM MEPEMEHHOM 3aMOPaXMBAHWHM M OTTAMBAHMH,
pernaMeHTUpyeTcs MapKoi Mo MOPO30CTOMKOCTH F.

3.17 nopmanbhoe ceuenne: CedeHHe 3JIEMEHTA MIOCKOCTIO, MEPNEHAUKYIAPHOH K
€ro NpoJoabHOMN OCH.

3.18 wnakaoHHOe ceueHHe: CeyeHHME 37EMEHTAa TUIOCKOCTHIO, HAKJIOHHOW K €ro
ITPO/OJIbHOM OCH W NEPNEHAUKYSAPHONH BEPTHKANTBHOW TUIOCKOCTH, MPOXOoAAUIeH Yepes och
JIeMEeHTa.

3.19 naorHocThL GeToHa: Xapakrepuctika GeToHa, paBHas OTHOILEHHIO €ro Macchl K
00bEMY, peryIaMEHTHPYETCS MapKON Mo cpeiHeit nIoTHocTH D.

3.20 npeneasnoe ycuame: HauGosbitee ycunue, koTopoe MOXeT ObITb BOCIPHHATO
3/1EMEHTOM, €r0 CEUECHHUEM MPH NPUHATBIX XapaKTepUCTUKaX MaTepHaoB.

3.2]1 npounuaemocth 6eTona: CoiicTBO GetoHa nporyckarh uyepes ceba rasbl uim
KUIKOCTH TpYM  HAIWYMM  TpalMeHTa JaBliecHUA (perjaMEeHTUMPYETCA  Mapkoh 1o
BOJOHENpoHHLIaeMocTd W)  nubo  obecrneuuBaTh  NnHGQY3UOHHYI  MPOHULAEMOCTb
pacTBOPEHHBIX B BOJE BCLUIECTB B OTCYTCTBUE IPalHEHTAa JABICHUS (periaMeHTupyercs
HOPMUPYEMBbIMH BEIMYMHAMH TIOTHOCTH TOKA Y 3NIEKTPHUYECKOTO NOTEHIMANa).

3.22 pabouas BbicoTa ceHeHUsi: PAacCTOSHHE OT CXKATOH IpaHHM NEMEHTa 10 LUEHTpa
TAKECTH PACTAHYTOH NPOIXOIBHOH apMaTyphl.

3.23 camonanpsixenue Gerona: HanpsxeHue cxartus, Bo3HMKawllee B OeToHe
KOHCTPYKUHMK NpH TBEPAEHUM B pe3ylbTaTe PacUIMpEHHs LIEMEHTHOIO KaMHs B YCIOBHAX
OrpaHU4eHHs 3TOMY PaCLUMPEHHIO, PErIAMEHTHPYETCS MapKO# 10 CAMOHANPAXKEHHUIO S),.

3.24 cteiku apmatypbl BHaxjecTky: CoeauHenve apMaTypHBIX CTEpPXHEH Mo X
JUIMHE 0€3 CBapKH IyTeM 3aBE/ICHHS KOHILA OJIHOTO ApMATYyPHOr0 CTEPXHA OTHOCHTE/LHO
KOHLl@a Apyroro.
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4 O6mne TpeGoBaHUA K (€ TOHHLIM H XKe1e300eTOHHBIM KOHCTPYKLMAM

4.1 beTOHHbBIE M XKeNEe300€TOHHbIE KOHCTPYKLUHMH BCEX THITOB AOJKHBI YAOBIETBOPSATS
TpeboBaHuAM:

rno 6e3onacHoCTH;

MO DKCMTyaTalHOHHOH NPUroAHOCTH;

M0 JONTOBE4HOCTH,

a Taioke HOMOHUTENbHBIM TpeGOBaHUAM, YKAa3aHHBIM B 3a/laH1K HA NPOEKTUPOBaHHUE,

4.2 JIns yRoBieTBOpeHHs TpeOOBaHMi 110 6€30MaCHOCTH KOHCTPYKLHMH JOMKHbI HMETh
TaKkuMe HadalbHblE XapaKTEPUCTHKH, YTOObI NP pA3NMUHBIX PACUETHLIX BO3AEHCTBUAX B
npouecce CTPOMTENbCTBA M IKCIUIyaTaUMH 31aHMH M COOPYXEHHH ObUIM HMCKIIOUYEHBI
paspywieHds J1000ro Xapakrepa MM HAapyWEHHS IKCILTyaTallMOHHOM NpPHUTOAHOCTH,
CBS3aHHbIE C TNPHYMHEHHUEM BpENa OKM3HM HIM 310pPOBBIO TpaXIaH, HMYLIECTBY,
OKpYXatolleH cpesie, MHU3HU U 310pOBBIO KUBOTHBIX M PACTEHUAM.

43 [JHaa ynosierBopeHds TpeboBaHWI 10 IKCMIyaTaUMOHHON  [PUIOAHOCTH
KOHCTPYKLHMA JOJ/DKHa MMETb TakMe HadasbHble XApaKTEPUCTHKH, 4TOObI NPH pPa3UuHBIX
pacyeTHBIX BO3LEHCTBHAX HE MPOUCXOAMJIO 00pa3OBaHMWE MM YPE3MEPHOE PACKpPhITHE
TPeWMH, a TaKXe He BO3HMUKAIM YpE3MEpHble IepeMellucHHs, KosaebaHusa u Japyrue
MOBPEeXAEHUA, 3aTPYAHSAIOUIME HOPMATbHYI JKcnlyaTauuio (HapyuieHue TpeboBanui k
BHEIIHEMY BHMIY KOHCTPYKUHH, TEXHONOTHYyeckux TpeOoBaHMi 1o HOpManbHOH pabote
000py10BaHUA, MEXAHU3MOB, KOHCTPYKTHBHBIX TpebOBaHHH Mo coBMecTHOH pabote
3JEMEHTOB U ApYTruX TpeOoBaHUH, YyCTAHOBIICHHBIX NPH IPOEKTHPOBAHMH).

B HeoOXomMMbIX cilyuasx  KOHCTPYKUHMM  HODKHbI  MMETb  XapaKTePUCTHKH,
obecneyuBarouive TpeOOBaHUS M0 TEMIOU30IALMH, 3BYKOM30NALMH, OHMONOrHUECKOH 3aluuTe
U Ipyrue TpeboBaHus.

‘TpeboBaHWA N0  OTCYTCTBMKO  TpEUIMH  MNPEABABIAIOT K  Ke1e300€TOHHBIM
KOHCTPYKLMSM, ¥ KOTOPbIX MPH MOJIHOCTBIO PaCTAHYTOM CE€4eHUH A0/kHA ObITh obecneyeHa
HEMPOHHULAEMOCTb (HAXOAAWMMCA NOJ AAaBIICHHEM XHU/JAKOCTH WM ra3oB, UCIBITHIBAIOLLUM
BO3JeHCTBME palaMalyy W T.11.), K YHUKAJIbHBIM KOHCTPYKLMAM, K KOTOPBIM MpEXbABISIOT
noBbIlLEHHbIe TPeOOBAHUA 110 0JITOBEYHOCTH, @ TAKIKE K KOHCTPYKLIMAM, IKCIITYaTHPYEMbIM
B arpeccuBHOM cpeae B ciny4asx, ykasanubix B CIT 28.13330.

B ocTtanbHbIX kene300€TOHHBIX KOHCTPYKUHUAX 00pa3oBaHye TpeUIMH OMYyCKAeTCs, U K
HUAM NpeabABIAIOT TpEOOBAHHS N0 OrpaHHYEHH IO IMPHUHB! PACKPBITHSA TPELUUH.

4.4 JIna ynoBieTBOpeHHs TpeOOBaHUH AONTOBEYHOCTH KOHCTPYKUMSA AOJKHA MMETh
TakM€ HayajbHble XapaKTCPUCTUKH, 4YTOObI B TEYEHHE YCTAHOBJECHHOrO AJIMTEIBHOIO
BpEMEHHM OHa ynoBieTBOpsna Obl TpeboBaHHAM MO 6€30MACHOCTH M IKCIIYaTaLUHOHHOM
MPUrOJHOCTH C YYETOM BJIMAHUSN HA TEOMETPUYECKHE XAPAKTEPUCTUKM KOHCTPYKUHMH U
MEXaHH4ECKHE XapaKTEpUCTUKH MaTepvasnoB  pPa3lMUHBIX PpacCyeTHbIX  BO3AEHCTBUH
(IN1MTeIbHOE BO3/IEHCTBHE HArpy3kH, HeOnaronpusaTHele KIMMaTHYECKHE, TEXHOJIOMHYECKHE,
TEeMNEepaTypHble ¥ BIAXHOCTHble BO3AEHCTBHMA, INOMEPEMEHHOE 3aMOpaXXHBaHHE H
OTTaMBaHHE, arpECCUBHBIE BO3NECHCTBHUSA W [Ip.).

4.5 bBe30macHOCTb, IKCIUIYaTallMOHHAS [PUrOAHOCTb, MONTOBEYHOCTh OETOHHBIX H
Kee300eTOHHbIX KOHCTPYKIIMH ¥ Apyrue YCTaHaBIMBAacMbl€ 3aJaHHeM Ha MPOEKTHPOBaHHUE
TpeboBaHus A0/LKHLI ObITh 00ecneyeHbl BbITONHEHHEM!

‘TpeGOBaHKUH K OCTOHY M €ro COCTaBIAIOUINM,

TpeGOBaHUH K apMaType;

TpeOOBaHMUI K pacueTaM KOHCTPYKUHH,

KOHCTPYKTHUBHBIX TpeDOBaHUH;
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TEXHOJIOTHYECKHX TpeOOBaHuH;

TpeGOBaHMH MO IKCIUTYyaTalHH.

TpeboBanus 1no  Harpy3kaM M BO3NEHCTBMAM, Npefely  OTHECTOMKOCTH,
HENpPOHMLAEMOCTH, MOPO30CTOMKOCTH, TpeaebHbIM MoKasaTensM Aedopmauuit (nmporubawm,
nepeMelleHUAM, aMIINTyne KojeGaHHi), pacyeTHbIM 3HAYEHHUSAM TeMmIepaTypbl Hapy»HOTO
BO3AyX2 M OTHOCHTENBHOH BNaXHOCTH OKpYatowled cpefibl, MO 3alIMTE CTPOMTENbHBIX
KOHCTPYKLMIA ~ OT  BO3AEHCTBMSL  arpecCcMBHLIX  Cpel M Ap.  yCTaHaBIMBAKOTCH
COOTBETCTBYIOIUMMHU  HopMaTHBHBIMM  nokymentamu (CIT 20.13330, CIT 14.13330,
CIT 28.13330, CIT 22.13330, CI1 131.13330, CIT 122.13330).

4.6 Ilpn npoekTHpoBaHWH OETOHHBIX M XKe1€300ETOHHBIX KOHCTPYKUHMH HaleXHOCTb
KOHCTpYKUMi yctaHaBnuBatotr cornacHo [OCT P 54257 nonyBeposATHOCTHBIM METOLOM
pacuera MyTeM MCIOJb30BaHUA PacueTHbIX 3HAYEHMH Harpy3oK M BO3AEHCTBHMH, pacyeTHbIX
XapakTepucTHK OeToHa M apmaTrypbl (MM KOHCTPYKUHMOHHOHM cTanu), onpelenseMbix ¢
IOMOLUBIO COOTBETCTBYIOIUMX YacTHBIX KOIQOUUMEHTOB HAAEXKHOCTH 10 HOPMAaTUBHBIM
3HayeHMAM ITHX XapaKTEPHUCTUK, C YYETOM YPOBHS OTBETCTBEHHOCTH 3[AaHUI U COOPYKEHHH.

HopMmaruBHble 3Hauy€HWst Harpy3ok M BO3AeHCTBHI, 3HaueHHs Kko3(PHUUMEHTOB
HaJeXHOCTH NO Harpyske, KO3(PHUUMUEHTOB HANEKHOCTH NO HA3HAYEHHIO KOHCTPYKUMH, a
TaKKe [eJeHHe Harpy30K Ha NOCTOSHHLIE U BpeMEHHbIE (ANUTENbHbIE U KPaTKOBPEMEHHbIE)
yCTaHaBAMBAKOT COOTBETCTBYIOIUMMHM HOPMATHBHBIMH [OKYMEHTaMH A7 CTPOMTENbHbIX
konctpykumii (CIT 20.13330).

PacyerHble 3Ha4€HHMs Harpy3oK M BO3JCHCTBUI MPUHHUMAIOT B 3aBUCHMMOCTH OT BHIa
pacuyeTHOTO NpeAEAbHOr0 COCTOSHUS U pacyeTHOM CUTYaL1H.

YpoBeHb  HaaekHOCTM  pacyeTHbIX  3HAYEHMH  XapaKTepHUCTUK — MaTepHalnoB
YCTaHABAMWBAIOT B 32BUCMMOCTM OT PacueTHOW CHUTyauMM W OT ONACHOCTH HOCTHXKEHHS
COOTBETCTBYIOWETO MPEAENbHOr0 COCTOAHHA W PETyIHpPYIOT 3HadeHHEM KOd(PdHLHEHTOB
HaAEKHOCTH Mo OETOHY U apMaType (MM KOHCTPYKLIMOHHOH CTasiH).

Pacuer OGeTOHHBIX M kene300eTOHHBIX KOHCTPYKUHMH MOXHO NPOM3BOAMTH MO
3a/laHHOMY 3HAYCHHI0 HaAEKHOCTH HAa OCHOBE MOJHOIO BEPOATHOCTHOrO pacuyera NpH
HaTMYUKM AOCTAaTOYHBIX AAHHBIX 00 H3MEHYMBOCTH OCHOBHBIX (aKTOPOB, BXOAALUMX B
pacueTHbIe 3aBUCHMOCTH.

S TpeGoBanus K pacueTy 0€TOHHBIX U KeJIe300€TOHHBIX KOHCTPYKLIMii

5.1 O6wMe nogoxenus

5.1.1 Pacuerbl GETOHHBIX K >€ne300€TOHHBIX KOHCTPYKLMH CIelyeT MpOU3BOANTL B
cooTBeTcTBUM ¢ TpeboBaHuamu "OCT 27751 no npenenbHBIM COCTOAHUAM, BKIIOUYAIOLINM:

fpeAe/ibHbIE COCTOSHUA TMEPBOH TPYIMbl, MPHBOAAILME K [MOJAHOH HETIPUTOAHOCTH
JKCIUTyaTallMKu KOHCTPYKUMH,

npeAenbHble COCTOSIHUS BTOPO# rpyMnibl, 3aTPyAHAIOIME HOPMAIBHYIO IKCNTyaTalHio
KOHCTPYKUMH MM YMEHbLIAIOIHME AOJITOBEHHOCTb 3AaHUH M COOPYXXEHHH MO CPABHEHHIO €
MnpeLycMarpuBaeMbIM CPOKOM ciyxObl,

Pacuerbl nomkHbl 0BecrneunBaTh HajeXHOCTH 30aHUH MNM COOPYXEHHA B TedyeHHe
BCEro CpOKa X CyxkObl, a TaKkoke MpH NPOH3BOACTBE paloT B COOTBETCTBUH € TPEOOBAHUAMM,
NpeabABAAEMbIMU K HUM.

PacueTbl 10 1npeaesbHbIM COCTOAHUAM MEPBOM IPYNIbl BKAIOHAOT:

pacyeT Mo NPOYHOCTH;

pacHeT 10 yCtonyuBoCTH HOpMBI (Uit TOHKOCTCHHBIX KOHCTPYKINH);

6



OC HTHU "Texokenept”

CI163.13330.2012

pacyer 1o ycTOM4MBOCTH NOJOKEHHUS (ONPOKHAbIBAHHE, CKOJbXKEHHE, BCIUIBIBAHUE).

Pacyethl no npo4HOCTH OETOHHBIX M Kene300€TOHHBIX KOHCTPYKUMH crlelyer
MPOM3BOAMTL M3 YCNOBHA, NO KOTOPOMY YCHIMs, HanpskeHHs W aedopmauvu B
KOHCTPYKLMAX OT pa3siUYHbIX BO3JEHCTBHI C y4eTOM Ha4ajlbHOro HaNpsEeHHOTO COCTOAHUA
(npenHanpshpxkeHue, TeMNEpaTypHble M JApyrue BO3LEHCTBUA) HE JAOKHBI TPEBbILIATH
COOTBETCTBYIOLIMX 3HAYEHUH, YCTAHOBNEHHbIX HOPMAaTUBHBIMHU JOKYMEHTAaMH.

Pacuyersl 1o yCTOH4YMBOCTH (OpPMBI KOHCTPYKUMH, a TaKxe M0 YCTOHYHBOCTH
NONOXEHHUST (C Y4YETOM COBMECTHOM paboThl KOHCTPYKUMM M OCHOBaHMA, HX
AeGopMallMOHHBIX CBOWCTB, CONMPOTHUBIEHHS CABMTY NO KOHTAKTYy C OCHOBAaHMEM M JPYTHX
oco0eHHOCTeH) cneayeT NPoM3BOAMTL COTIACHO YKa3aHHMAIM HOPMAaTHBHBIX JNOKYMEHTOB Ha
OTAC/IbHBIE BUJIbI KOHCTPYKUMH.

B Heo6xoquMBbIX ClIy4asx B 3aBUCMMOCTH OT BHJa Y Ha3HaueHUS KOHCTPYKIIMH AOKHEI
ObITh NPOM3BEACHBI PACUEThl M0 MpenenbHbIM COCTOAHUAM, CBA3aHHBIM C SIBICHHUAMH, NpPH
KOTOPBIX BO3HHMKaeT HEOOXOAMMOCTb NpPEKPAIEHHs IKCIUTyaTauMH 3JaHHUS M COOPYXEHHs
(upe3MepHble neOpMalMH, CABUIH B COEMHEHUAX U APYTHE SBJIEHHUS).

PacyeTbl N0 NpenenbHbIM COCTOAHUAM BTOPOH FpyMbl BKIIOYAOT!

pacuet no 06pa3oBaHHUIO TPELIHH;

pacyer 1o pacKpbITHIO TPEeUIHH;

pacyet no aedopMaumam,

Pacuer 6€TOHHBIX M Xene300eTOHHBIX KOHCTPYKLHH 10 06pa30BaHHI0 TPEIHUH CleayeT
NPOU3BOAWTE M3 YCIOBHsA, 10 KOTOPOMY YCHIHA, HanpsxeHUs HIM JedopMauuy B
KOHCTPYKUHMAX OT pasAHyHbIX BO3AECHCTBMH HE MOJKHbI NpPEBbILIATh COOTBETCTBYIOLIMX MX
npeaebHbIX 3HAYEHUH, BOCIPUHUMAEMBIX KOHCTPYKLMEH Npu 06pa30BaHUHU TPELIUH.

Pacyer >xene300€TOHHBIX KOHCTPYKUMH 110 pPacKphITHIO TPELIMH [IPOM3BOIAT M3
YCJI0BUsl, 1O KOTOPOMY LIHPUHA pPACKPBITHA TPEUIMH B KOHCTPYKUMH OT pPasfIM4HbIX
BO3AeHCTBUII He JOMKHA MPEBBILIATH NPEAETBHO AONYCTUMBIX 3HAYEHHH, YCTaHABIMBaEMbIX
B 3aBUCHMOCTH OT TpeDOBaHHUMH, NPeaBABAAEMbIX K KOHCTPYKUHH, YCIOBHI €€ IKCILTyaTaluMH,
BO3JEACTBUA OKpYXKaloUleH cpeabl U XapaKTEepUCTHK MAaTEPUaIOB C YYETOM 0COOGeHHOCTel
KOPPO3HOHHOTO TOBEAEHHUS apMaTyphl.

Pacuer O€TOHHBIX M Xene300€TOHHBIX KOHCTPYKUHMH 10 AedopMauusaM cleayeT
MPOHU3BOAMTL M3 YCNOBHUsS, NO KOTOpoMY NporuOsl, Yribl NOBOPOTa, MepeMelueHUs H
AMIIMTYAb! KOae€O0aHUA KOHCTPYKUMH OT pa3fiMuHbIX BO3AEHCTBMI HE AOMKHBI MPEBbILATDL
COOTBETCTBYIOLMX NPEEIbHO JOMYCTUMBIX 3HaYEeHH,

Jns KOHCTPYKUMH, B KOTOpbIX He JOMyckaercs o0pa3oBaHWe TPeILWH, NOJXKHBI ObITh
obecneueHsl TpebOBaHMA 10 OTCYTCTBHIO TpellMH. B 3TOM cnydae pacueT no pacKpuITHIO
TPEUIMH HE NPOU3BOLSAT.

Jns ocTanbHbIX KOHCTPYKUHMH, B KOTOPBIX AOMycKaeTcs 06pa3oBaHME TPELIHH, PacyeT
no o0pa3oBaHMIO TPEWIMH MPOM3BOAAT IS ONpeneNeHnss HeoOXOQMMOCTH pacyera Mo
PacKpbITHIO TPELWMH U YUeTa TPELHMH pH pacyeTe No AehopMaUHsM.

5.1.2 Pacuer GETOHHBIX M ene300eTOHHBIX KOHCTPYKUHMH (NHHEHHBIX, NIOCKOCTHBIX,
POCTPAHCTBEHHBIX, MACCHUBHBIX) MO MpeAebHBIM COCTOAHMAM [EpBOii M BTOPOH Tpymnn
[[POM3BOJAT NO HANPKEHHUAM, YCHIHUAM, AedOpMaUMsIM U NEPEMELLIEHUAM, BLIYUCTIEHHBIM OT
BHELIHUX BO3AeHCTBUH B KOHCTPYKUMAX M 00pasyeMbIX MMM CHCTEMaxX 31aHMH H
COOpyXeHHR ¢ yueToM (usnueckol HemuHelnocT (Heynpyrux aedopmauuit 6etoHa u
apmarypbi), BO3MOXHOI0 00pa3oBaHUs TpeuIMH U B HEOOXOAMMBIX Cnyyasx — aHU30TPOIIHUH,
HAKOMJECHUS TOBPEXACHUH M TeOMeTpHYeCKOH HenHHeHHOCTH (BnusHME aedopMauui Ha
M3MEHEHHE YCHIUH B KOHCTPYKLMAX).
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du3nyecKy0 HeIMHEHHOCTs M aHM30TPOIMIO CEJYeT YYHMTBIBaTh B ONpPEAEAIOmHX
COOTHOLIEHHUAX, CBA3BIBAIOLIMX Mexay coGoil HanpsbkeHHs U AedopMalivu (MIM YCHIHS U
rnepeMeLleHHs), @ TaKikKe B YCA0BUAX NPOYHOCTH H TPELIMHOCTOMKOCTH MaTepHana.

B CTaTHYECKH HeolnpeaeIuMBIX KOHCTPYKUHMAX crenyer Yy4YUTbIBATD
fepepacrpeaeneHie yCHIui B dMeMEHTaX CHCTEMbl BCIeACTBHE 00pasoBaHUs TPELWMH H
pa3BUTUA HEynpyrux pedopmauuii B OeroHe M apmarype BIUIOTH N0 BO3HMUKHOBEHHS
peneabHOr0 COCTOSHMA B 2jeMeHTe. [IpM OTCYTCTBMHM METONOB pacyeTa, YUHMTbIBatOLMX
HeyIipyrue CBOHCTBA skele300eToHa, a Takxke A/ MpPEABAPHTENBHbIX PAacyeToB C YYETOM
HeYNpyrux CBOMCTB *ene300eToHa yCHIMA M HANpsHKeHUs B CTaTHHECKH HeonpeleuMbIx
KOHCTPYKLHAX M CHCTeMax AOMYCKaeTcs OMNpeleisTh B NPEeANoOXeHUH ynpyrod paboTH
Kene3o0eTOHHbIX  3neMeHToB.  [lpu  3ToM  BavsHue  GHU3HYECKOW  HETMHEHHOCTH
PEKOMEHOYETCSl YUYMTbIBaTb MYTEM KOPPEKTUPOBKHM pe3y/bTaTOB JMHEHHOro pacyera Ha
OCHOBE JaHHbIX JKCMEPUMEHTAbHBLIX MCCNENOBaHMH, HEIMHEHHOro MOAENHpOBaHUA,
pe3ynbTaToOB PacyeTa aHalorMYHbIX 0OBHEKTOB M IKCTIEPTHBIX OLEHOK.

[1pu pacyere KOHCTPYKUMH 1O NPOHHOCTH, NedopmMauHaM, 06pa30BaHUIO U PACKPBITHIO
TPeIWMH Ha OCHOBE METOAa KOHEYHBIX 3JEMEHTOB [OMXKHbl ObiIThb NPOBEPEHBI YCIOBHS
MPOYHOCTH W TPEIUMHOCTOMKOCTH /I BCEX KOHEYHBIX OJIEMEHTOB, COCTaB/ANOLIMX
KOHCTPYKIIHIO, @ TaKXe YCJIOBHA BO3HUKHOBEHUs Upe3MEpHBIX NepemMelieHHH KOHCTPYKLIMH.
[lpn oueHke MpeaenbHOro0 COCTOAHMS MO TMPOYHOCTH AOMYCKAETCs MOfaraTh OTAEAbHbiE
KOHEYHDBIC 3JIEMEHTHI pa3spyLUEHHbIMH, €CIM 3TO HE Bje4eT 3a COGOHM MpOrpeccHpyrolero
paspylleHUs 3JaHHs WIW COOpPYXEHHs, M N0 HCTEYECHHH NACHCTBUS pPacCMATpHBAaEeMOH
Harpy3ku 95KCMyaTauHOHHAs NPUIOAHOCTb 3A&HUS WIH COOPYKEHHMA COXPAHAETCH HIH
MOAKET ObITb BOCCTAHOB/IEHA.

Onpeaenenue npesensHblX YCUAUR U aebopMaLnii B OETOHHBIX M Kene300ETOHHBIX
KOHCTPYKUMAX CleldyeT MPOM3BOAUTL Ha OCHOBE pacdeTHhIX cxeM (Modenei), Haubosee
01M3KO OTBEYAWIUMX peallbHOMY (H3MYEeCKoMy XapakTepy paboThl KOHCTPYKUMH U
MaTepHanoB B pacCMaTpHBAaEMOM MNpeJIC/IbHOM COCTOSHHH.

Hecyuiyto crocobHOCTb jkene300eTOHHBIX KOHCTPYKUHH, CMOCOGHBIX MperepneBaTh
AOCTaTOYHBIE MJIacTH4ecKkHe nedopmaunu (B HaCTHOCTH, MPH HCNONb30BAHMK apMaTyphl ¢
(GU3MYECKUM TIPEefeNOM TEKYy4YecTH), NOMYCKaeTCs OMNpeaessTh MeTOAOM TpPENeTbHOTo
paBHOBECHSL.

5.1.3 Tlpu pacyerax GeTOHHbIX ¥ Xene300€TOHHBIX KOHCTPYKUMH NO TpeaenbHbIM
COCTOSIHUAM ClEllyeT paccMaTpHBaTh pasjiMyHbIE PacHETHBIE CHTyalUH B COOTBETCTBHU C
FOCT P 54257, B ToM uncne cTajauu W3roTOBICHHS, TPAHCMOPTHPOBAHUA, BO3BEACHHS,
3KCMyaTalluH, aBapyiHble CUTYaLHUH, @ TAKXKE NoXap.

5.1.4 PacueTsl OETOHHBIX U XeNe300€TOHHBIX KOHCTPYKLMHA ClieflyeT NPOU3BOAUTS Ha
BCE BHUAbI HArpy30K, OTBEYAIOLIMX PYHKLIMOHATLHOMY HAa3HAUYEHUIO 34aHWHA U COOPYXKEHHH, C
YYETOM BiMsAHHMA OKpyXalolied cpeabl (KAMMATHYECKUX BO3ACHCTBMIA M BOABI — 1A
KOHCTPYKUHH, OKPYXEHHbIX BOLOW), a B HEOOXOAMMBIX ClydasiX — C YYETOM BO3JEHCTBHS
1oXapa, TEXHOJOIHYECKHX TEMIEPATypHBIX M BIIAXHOCTHBIX BO3JACHCTBHI M BO3AEHCTBHH
arpecCUBHBIX XUMHYECKUX Cpef.

5.1.5 PacyeTbl 6€TOHHBIX U XeNe300ETOHHBIX KOHCTPYKLMHA NMPOU3BOAAT HA JIEHCTBHE
H3rubAIOIMX MOMEHTOB, MPOAOAbHBIX CHJl, MOMEPEYHBIX CHN M KPYTAIUMX MOMEHTOB, a
TAKXKE Ha MECTHOE 1€HCTBHE HAarpPY3KH.,

5.1.6 Tlpu pacuere snemeH10B cOOpHBLIX KOHCTPYKUMI Ha BO3ACHCTBUE YCHIHIA,
BO3HUKAKOUIKX TIPH KX [ONBEME, TpaHCHOPTUPOBAHMM M MOHTaXe, HArpy3ky OT Macchl
JJICMEHTOB CJIE/LYCT IPUHUMATH ¢ KOYPPUIMCHTOM AMHAMHYHOCTH, PaBHbIM!

1,60 - upu rpasctoprupoBaium,
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1,40 — np1 noabeMe U MOHTaXeE.

Jonyckaercs npuHumarb Oojiee HU3KHE, 0OOCHOBaHHbIE B YCTAHOBJIEHHOM MOpSIIKE,
3HaYeHUs KOIPPULUMEHTOB TMHAMUYHOCTH, HO He HUXe 1,25,

5.1.7 Ipu pacyerax GETOHHBIX M KENE300€TOHHBIX KOHCTPYKUMH ClleflyeT YYHThIBATh
0cOOEHHOCTU CBOMCTB pa3iM4HBIX BUAOB OETOHa M apMaTypbl, BIMSHUS Ha HUX XapakTepa
Harpy3ku M OKpyXalolleH cpesbl, CNoco00B apMHUPOBaHHs, COBMECTHOCTL PabOThl apMaTypbl
u GeToHa (MpM HalNM4YMM W OTCYTCTBUW CUEIIEHHMs apMaTypbl ¢ OETOHOM), TEXHOJOTHIO
M3rOTOBJEHUS KOHCTPYKTMBHBIX THINOB XeNe300€TOHHBIX 2JIEMEHTOB 31aHUI U COOPYKEHHH,

5.1.8 Pacyer mpeaBapUTENbHO HaNpPsXEHHBIX KOHCTPYKUMH CleayeTr NMpOU3BOAMTE C
y4eToM HavalbHBIX (IpEABapHUTENBHBIX) HAMPKEHUH 1 JedopMaLuii B apmaType u 6etoHe,
NoTeps NpedBApUTENBHOrO HanpsbkeHHs M ocobeHHOCTed mnepeiayu ITpesBapUTEsIbHOTO
HanpsKeHUst Ha OETOH.

5.1.9 B MOHOAMTHBIX KOHCTPYKUMAX J0/kHa OblTh ofecrieueHa NpPOYHOCTD
KOHCTPYKLUHH C y4eTOM pabourx 1BoB 6€TOHUPOBaHUSL.

5.1.10 Tlpu pacueTe COOpHBIX KOHCTPYKUMH nomkHa ObiTh obecrieueHa MPOYHOCTh
Y3/0BbIX M CTHIKOBBIX CONpMKEHMH COOPHBIX JJIEMEHTOB, OCYUIECTBJAEHHBIX TYTEM
COGNMHEHHSA CTaJbHBIX 3aKNaHbIX JdeTajed, BLITYCKOB apMaTypbl M 3aMOHONHMYHMBAHUA
OETOHOM.

5.1.11 Tlpu pacuere niOCKMX M NPOCTPAHCTBEHHBIX KOHCTPYKUMH, NOABEpraeMbix
CUJOBbIM  BO3JEHCTBMAM B [BYX B3aUMHO MEPNEHAMKYJISPHBIX  HaNpaBleHMsX,
paccMaTpyBalOT OTAEJbHBIE, BHIICNEHHBIE 3 KOHCTPYKUHMH MIOCKHE UM NPOCTPAaHCTBEHHEIE
Majble XapakTepHble 37EMEHTBI C YCHIHAMHM, ACHCTBYIOUWMMHM 10 OOKOBBIM CTOpPOHAM
aneMeHTa. [1pU HaIMYUK TPElnH 3TH YCHITUS ONPEJeNsioT C Y4eTOM PacrooXeHns TpelllnH,
)KECTKOCTH apMaTypbl (0CEBO M TAHT€HUMANbHOM ), )eCTKOCTH OeToHa (MEX Iy TPEeLLIMHAMHU H
B TpelMHax) u Apyrux ocobeHHocTeH. [Ipy OTCYTCTBHM TpPEIMH YCWIIUA ONpPENENstoT Kak
AJisi CNUIOLWIHOTO TeJa.

HonyckaeTcs fpu HaJIWYUM TPEWUH ONpeNensaTh YCHIMA B NPEANOJ0XKEHHUH YNpyroh
padoThbl kene300€TOHHOIO 31eMEHTA.

Pacuer o2s1IeMEHTOB cieayeT TMpOM3BOAWTE 110 Haubojiee OMNacHbIM  CEYEHUSIM,
pacrnosioeHHbIM MOA YIJOM MO OTHOIUEHHIO K HaNpaBieHUIO AEHCTBYIOIIMX Ha JJIEMEHT
YCHIIHMI, Ha OCHOBE pacyETHbIX MOJeNeH, YYMTHIBAOIMX paboTy pacTaHyTOil apMaTypb! B
TpeuMHe ¥ paboty OeToHa Mexay TpewMHaMHM B YCHOBHSIX TJIOCKOTO HaNpsKEHHOTO
COCTOSIHUS.

5.1.12 Pacyet MIOCKUX M NPOCTPAHCTBEHHbIX KOHCTPYKLIMH AONYCKaeTcsi IPOM3BOIUTE
JUIl KOHCTPYKLHMH B LIEJJOM HAa OCHOBE MeTOla NpelesbHOrO pPaBHOBECHS, B TOM YHCAE C
YUYETOM AePOPMHUPOBAHHOTO COCTOSIHUSL K MOMEHTY pa3pyLIEHHH.

5.1.13 Ilpu pacuere MacCHUBHLIX KOHCTPYKUHA, TOABEPTracMbIX CUIOBLIM BO3AECHCTBHUAM
B TpeX B3AWMHO MNEPNEHAMKYISPHBIX HalMpaBAECHHUAX, pPacCMAaTpHBalOT  OTAEIbHbIE
BblJI€JIEHHbIE M3 KOHCTPYKUHMW Majble OOBEMHBIE XapaKTEpHBIE 3JIEMEHTBl C YCHIIHAMH,
JAeHCTBYIOIWMMH MO TpaHsM anemeHTa. Ilpu 3TOM ycunus ciefyer ONpeaeisTh Ha OCHOBE
MPEAOCbUIOK, aHATOTUYHBIX MPUHATBIM 4715 MIOCKHX 31eMeHToB (cM. 5.1.11).

Pacuer oaneMeHTOB crenyer nNpoM3BOAMTb MO Haubojiee ONACHbIM  CEYEHHUAM,
PACITONIOKEHHBIM [0 YIJIOM 110 OTHOLIEHHIO K HANpaBlCHHUIO ACHCTBYIOUIMX HA 3JEMEHT
yCHJIMI, Ha OCHOBE pacyeTHbIX MoJe/ieH, yuHThlBaloluX paboTy OeToHa M apmaTypbl B
yCJIOBHAX 00BEMHOIO HANPAKEHHOTO COCTOSHHA.

5.1.14 Jlna koncTpykuuit cnoxuol koHdurypaumu (Hanpumep, MpoCTPaHCTBEHHBIX)
KpOME  pacueTHbIX METOJI0B  OUEHKH HEeCyllieil ClOCOOHOCTH, TPEIMHOCTOHKOCTH H
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AeHOpMATUBHOCTH MOI'YT ObITb HCNOJb30BaHbl TAKXKE PE3YNLTATbl HCMbITAHHS bu3nueckux
mMozeseH.

5.2 Tpe6osanus K pacdery OETOHHBIX H Kede300eTOHHBIX  3JIEMEHTOB
No NPOYHOCTH

5.2.1 PacueT GETOHHBIX M Xesle300eTOHHBIX 37EMEHTOB 110 MPOYHOCTH NPOH3BOJAT:

N0 HOPMasbHbIM ce4eHUAM (npu AeHCTBMH M3rMbarollMX MOMEHTOB H TMPOJOJBHBIX
cun) — No HelMHeHHOH AedhopMaunoHHONH Moaenu. Jinst NPOCThIX THMOB ene300eTOHHBIX
KOHCTPYKUMH (IPsAMOYTO/IbHOTO, TaBPOBOTO M JBYTaBPOBOrO CEYEHHH C apMaTypoi,
pacnojoXeHHON Y BepXHeil 1 HMXHEH rpaHel ceyeHHs) NOMyCcKaeTCs BhINOJHATE pacyer no
NpeAENbHbIM YCHITUAM;

10 HaKJIOHHBIM cedeHHAM (NpH AefCTBMM MOMEpPEeUHBIX CHIT), 110 NMPOCTPAHCTBEHHLIM
CeueHUAM (NpH NEHCTBUM KPYTALIMX MOMEHTOB), HA MECTHOE JIEHCTBHE HArpy3kH (MecTHoe
CXKaTHe, NPOAaBIMBAHHE) — N0 NPeAeTbHBIM YCHIIHSIM.

‘PacyeT no NPOYHOCTH KOPOTKHX XKENE300ETOHHBIX MEMEHTOB (KOPOTKHX KOHCOAEH H
APYTUX 3N1E€MEHTOB) NPOM3BOAAT Ha OCHOBE KapKacHO-CTEPXHEBOH MOJEIH.

5.2.2 Pacyet no npo4HocTH GETOHHBIX M Kel1e306€TOHHBIX 1EMEHTOB MO NpeAeIbHBIM
YCHIIMAM MPOM3BOIAT M3 YCJIOBHSA, YTO YCHIME OT BHELIHMX Harpy3ok M BO3AEHCTBHHA F B
paccMaTpuBaeMOM CEYCHHM He NO/DKHO NpPEeBbillaTh MpelefbHOro ycuius fy, KoTopoe
MOX(ET OBITb BOCIIPUHATO 3MIEMEHTOM B OTOM CEUCHHH

F<E,. (5.1)

Pacuer GeTOHHDBIX 3/1EMEHTOB MO NPOUHOCTH

5.2.3 BeToHHble 3neMeHTHI B 3aBUCHMOCTH OT YCJOBUH uX paboTsl M TpeGoBaHHH,
NPEeNbABNAEMbIX K HUM, CIEYET PACCHMTBLIBATL MO HOPMAJIbHBIM CEYEHHSM [0 NpeebHbIM
ycunuam Ge3 yuera (cM. 5.2.4) uan ¢ yueroM (cM. 5.2.5) conpotusienus OeToHa pacTaHyToM
30HbL.

5.2.4 be3 yuera conpoTHBACHHMs O€TOHa pPacTAHYTOH 30HBI NPOU3BOIAT pacyer
BHEUEHTPEHHO CKAThIX OETOHHBIX 37€MEHTOB NPU 3HaYEHHUSX IKCUEHTPHCHUTETA NPOIOLHON
CWJIBI, He npesbluatomux 0,9 pacctosHus OT LieHTpa TSHXKECTH CeUeHHs 10 Haubonee ¢xaToro
BosokHa. [IpH 3TOM npepesnbHOE yCHJMe, KOTOPOE MOXET ObITb BOCIPHHATO 3JEMEHTOM,
ONMpeaensioT MO0  pacyeTHBIM COMPOTUBAEHMAM OeTOHa CkaTH0 R, PaBHOMEPHO
pacnpene/ieHHbIM N0 YCIOBHOM CXAaTON 30HE CEYEHUs C LEHTPOM THXKECTH, COBNANAIOLIMM C
TOUKOH NMPHIO0XKEHHUS NIPOROJBHON CHITBI.

Jnst MaccuBHBIX OCTOHHBIX KOHCTPYKLMH crefyeT NpUHUMaTh B CXarod 30He
TPEYTONbHYI0  3MI0PYy  HanpsHKeHWid, HE  MpPEeBBILAIOIIMX  PAacCUETHOro  3HaYeHus
ConpoTHBAEHHA OeToHa cxatio Rp. [Ipy 3TOM 3KCUEHTPUCHTET [MPOJAOIBHON CHIBI
OTHOCHTEJbHO LICHTPA TSHKECTH CEUEHHs HE AOIKEH npeBblwaTh 0,65 paccTOAHHA OT ueHTpa
TAKECTH 10 HanboJlee CKATOro BOMOKHA OETOHA.

5.25 C yuerom conpoTHBneHus OeToHa pacTAHYTOW 30Hb NPOM3BOAAT pacyer
BHEUEHTPEHHO CXKaTbIX OETOHHBIX DJEMEHTOB C 3KCLUEHTPUCHTETOM IIPONOJBHOH CHJIB,
OonblIMM yKa3aHHOro B S5.2.4 nacrosiiero pasiena, M3rubaeMbix OETOHHBIX DJIEMEHTOB
(koTOpble JOMYCKAOTCA K NPUMEHEHHUIO), @ TaKkkKe BHEUSHTPEHHO CXKATBIX JJIEMEHTOB C
YKCUCHTPUCHTETOM [POJONbHON CHJIbI, PaBHBLIM ykazaHHOMY B 5.2.4, HO B KOTOpBIX M0
YCJOBUAM DJKCILIyaTauuH He jonyckaercs obpa3oBanue TpeuwH. llpy JToM npeaensHoe
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ycunue, KOTOpOE MOXeT ObIThb BOCNPHHATO CEeYEHHEM OJJIEMEHTa, ONpEACHAT Kak Ins
ynpyroro Tefla Npu MaKCUMAJIBHBIX PacTATHBAIOUIMX HAMPSIKEHUSX, PABHBIX PACYETHOMY
3HAYEHHIO COMIPOTHBIEHHUS GETOHa 0CEBOMY PacTXKEHHIO Ry,

5.2.6 Tlpn pacuyeTe BHELUEHTPEHHO CXATbIX GETOHHBIX NEMEHTOB CJIENYEeT YUMTHIBATH
BJIMSIHHUE MPONOIBHOTO U3rHba M Cly4alHBIX IKCUEHTPUCHTETOB.

Pacuer xene300eTORHBIX 3JIEMEHTOB MO MPOYHOCTH HOPMAJIbHDLIX cevyeHUH

5.2.7 Pacyer xene300€TOHHBIX 3/IEMEHTOB MO NPENENLHBIM YCHIMAM  CledyeTr
MPOBOAMTH, ONpefenss npee/ibHble YCHUINs, KOTOPBIE MOTYT ObITh BOCTIPUHATHI OETOHOM M
apMaTypoi B HOPMaJBHOM CEYEHHH, HCXO0As U3 clnelyIOIUX MOJIOKEHUH;

CONMpOTHBAEHHE OETOHA PacTAKEHUIO MPHHMMAIOT PABHBIM HYJIIO;

COMpoTHBIEHHE OETOHa CKAaTUIO TNPEACTaBNsAETCSs  HANPSIKEHHSAMH, PpaBHBIMH
pacyeTHOMY COMpOTHBIEHHIO OeTOHa CcXaTH M pPaBHOMEPHO paclpenefeHHbIMU 110
yCNoBHOH cxaToH 30He GETOHa,;

pacTATHMBAIOLIME M CXKMMAIOWME HaNpsHkeHUs B apMaType NpHHUMArOTcs He Gonee
pacyeTHOTo CONPOTHUBJIEHHS PACTAXEHHIO U CHKATHIO COOTBETCTBEHHO.

5.2.8 Pacuer xene306eTOHHbIX IEMEHTOB MO HelUHeiHON nedopMauroHHOM Monenu
MPOM3BOAAT HAa OCHOBE AHMarpaMMm COCTOSHUA OeTOHa M apMaryphl, UCXOAS M3 THUIOTE3bI
N10ckux ceyeHud. KpurepueM npoYHOCTH HOPMAnbHBIX Ce4EHHH sBAseTCs MOCTHXEHHUE
npeaeibHbIX OTHOCHTEIbHBIX AedopManuii B GeToHe HITH apMaType.

5.2.9 Tlpu pacyete BHELEHTPEHHO CXaTblX Xeae300€TOHHBIX 3EMEHTOB CleayeT
YUUTBIBATH CIyRaiHbiil SKCLUEHTPUCHTET M BIMAHHE NPOXONBLHOTO H3rHba.

Pacuer kejie300eTOHHbBIX 21IEMEHTOB 110 NPOYHOCTH HAKJIOHHbLIX Ce4eHU

5.2.10 Pacuer xene300€TOHHBIX 3NEMEHTOB MO MPOYHOCTH HAKIOHHBIX CEYeHHH
MPOM3BOAAT: 1O HAKIOHHOMY CEYEHHMIO Ha JeHCTBHE MONEpEeYHOH CHJlbl, MO HaKIOHHOMY
CEYEHMIO Ha JeHcTBHE M3rnbaroero MOMEHTa M 110 110J10ce MEXAY HaKAOHHBIMH CeueHHAMH
Ha JeHCTBHE MONEPEYHON CHIIBL

5.2.11 Tlpu pacueTe kene300€TOHHOrO 31E€MEHTa 10 MPOYHOCTH HAKJIOHHOTO CEYEHHs
Ha fdelicTBME TIONEPEUHOW CHJbl MpEneNbHYIO MONEPEeYHyl CHIlY, KOTOpas MOXeT ObITb
BOCIIPUHATA DJEMEHTOM B HAKJIOHHOM CEYEHMH, ClefyeT ONpefenaTh KaK CyMMmy
(IpefeNbHbIX MOMNEPEUHbIX CHIl, BOCIPUHUMAEMbIX OETOHOM B HAKJIOHHOM CEYEHHH H
f10nepeyHoi apMaTypoH, nepeceKarolieil HakIoHHOe CEYEHHE.

5.2.12 Ilpu pacuere xene300eTOHHOro 371eMeHTa No NPOYHOCTH HAKJIOHHOTO CEYEHUs
Ha aefcTBHE W3rMGatOILEro MOMeHTa TNpeebHbI MOMEHT, KOTOPBIA MOXKET ObITh BOCIIPHHST
3JIEMEHTOM B HaKJIOHHOM CEYEHHH, CIIEAYeT ONpeeasTh Kak CYMMY NpeAenbHbIX MOMEHTOB,
BOCIIPUHMMAEMBIX NEPECEKAOIed HaKIOHHOE CeyeHHe MPOAOJbHOM W nonepevHon
apMaTypoil, OTHOCHTENBHO OCH, NPOXOJALIEH Yepe3 TOUKY NPUIOKEHHS PaBHOACHCTBYIOLIEH
YCHAHNI B CKATOH 30HE,

5.2.13 Ilpn pacyere *kene300eTOHHOrO 31eMeHTa MO MO0JOCe MEeXIy HaKIOHHBIMH
ceyeHUAMH Ha JeiCcTBHE MOMEPEYHON CHIIBI NPEAEILHYIO NONEPEUHYO CHITY, KOTOpas MOXeET
ObiTb BOCMPHHATA OJJNEMEHTOM, CIEAYET ONpEAesTh HMCXoAs M3 MNPOYHOCTH HAKIOHHOH
OeTOHHOM 110J10Chl, HAXOAAUIEACS TOA BO3AEHCTBMEM CXKUMAIOLUMX YCHIMW BIOMb MOJNOCH U
PacTATMBAIOWMX YCHIIMA OT MONCPEYHOM apMaTypbl, NepeceKatollei HaKIOHHYIO 10710CY.
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Pacyer xene300eTOHHBIX 3J1EMEHTOB MO MPOYHOCTH MPOCTPAHCTBEHHbIX CeYeHHMH

5.2.14 Tlpu pacuete xeine300€TOHHBIX 3TEMEHTOB [0 NMPOYHOCTH NPOCTPAHCTBEHHBIX
CeYeHHUH TNpedenbHbIH KPYTALIMA MOMEHT, KOTOPBIA MOXET OBITh BOCNPHHSAT 31EMEHTOM,
caefyeT onpelensTh Kak CyMMy NpeNeibHbIX KpyTALIMX MOMEHTOB, BOCIIPUHUMAEMBIX
NMpOAOJBHON M nonepeyHol apMaTypoil, pacnosokeHHoH y kax ol rpanu anemenTa. Kpome
TOro, CJeayeT NMPOU3BOAUTEL PacyeT M0 MPOYHOCTH KeNe300eTOHHOTO dJIeMEHTa 1Mo OETOHHOMH
noJioce, PacrojOKEHHOH Mexay NpPOCTPAHCTBEHHBIMH CEYEHMSAMHM W HaXOAALWEHCA 1Moa
BO3JCHCTBHEM CXHMMAIOWIMX YCHAWA BIOAB MOJOCHI ¥ PACTATMBAIOWIMX YCHIMH OT
fioriepeyHoR apMaTyphl, epecekarollei Monocy.

Pacuer xene306eTOHHBIX 21EMEHTOB Ha MeCTHOE AeliCTBHe HATPY3KH

5.2.15 Tlpu pacuere xene300€TOHHBIX NIEMEHTOB Ha MECTHOE CKATHE IPENENbHYIO
CKUMAIOIYIO CHY, KOTOpas MOXET ObiTh BOCTIPHHATA 3NEMEHTOM, CACKYET ONpefensTh
MCXOHs M3 COMpOTHBNEHHN GeToHa nNpy 00beMHOM HaMpsHkeHHOM COCTOAHWH, CO3[aBaEMOM
OKpY>aloLH1M OETOHOM M KOCBEHHOH apMaTypoH, eclli OHa YCTaHOBJIEHa.

5.2.16 Pacuer Ha mnpojgaBiMBaHMe NpPOU3BOJAT AAf IUIOCKHUX XKeNe300eTOHHBIX
INEMEHTOB (MIWT) NOpH  OeHCTBMH COCPENOTOYEHHBIX CHJIBI M MOMEHTa B  30HE
npoaasnuBanus. [IpenenbHoe ycunue, KOTOpOe MOXET ObITh BOCIPHHATO XeNe300€TOHHBIM
371€MEHTOM TpH NPONABIMBAHHMM, CIEyeT ONpelensTh Kak CyMMy MpeAedbHBIX YCUIMH,
BOCNpUHMMAEMbIX OGeTOHOM M TIONepeuHoil apMarypoil, paclojOXeHHOH B 30He
NpoAaBAMBaHUSL.

5.3 TpeGoBanus Kk pacyery xeNe306eTOHHBIX 3J1eMeHTOB Mo 00Pa30BAHUIO TPEWIHH

5.3.1 Pacuer *kene300€TOHHBIX 3IEMEHTOB 10 00pa3OBaHMIO HOPMANbHBLIX TPEMUH
MPOU3BOMAT MO NpPENe/bHBIM YCHIUAM HIM MO HeJMHEHHOH AeOpPMAUMOHHON MOAEH.
PacueT no o6pa30BaHUIO HAKIOHHBIX TPELLMH MPOM3BOAAT 110 NMPEeAETBHBIM YCHIIUSIM.

5.3.2 Pacuer no o0pa30BaHUIO TPEUIMH KeNe300€TOHHBIX MEeMEHTOB MO MpPeaenbHbIM
YCWIHASM NpPOM3BOIAT M3 YCJOBHMSA, MO KOTOPOMY YCHIWE OT BHELIHHUX Harpy3ok H
BO3ACHCTBUI [ B paccMaTpMBaeMOM CEYEHHH HE NODKHO MpeBbliaTh NPEAEIbHOTO YCHIHS
Fy¢.uti, KOTOPOE MOXET OBITH BOCTPHHSATO k€le300€TOHHBIM 31eMEHTOM IIpH 00pa3soBaHHH
TPEUIHH.

F<F, (5.2)

5.3.3 TlpemensHoe ycuiue, BOCIIPHHMMAEMOE XKENe300€TOHHBIM 3JEMEHTOM MpH
00pa30BaHUM  HOpMajbHBIX TPEWIMH, CledyeT OnpeAensiTh HMCXOAd M3 pacyera
keNe300€TOHHOrO 3JIeMeHTa Kak CIUIOMHOTO Tella ¢ y4yeToM YMpyrux Jdedopmauuit B
apMatype ¥ Heynpyrux aedopMauuii B pPacTAHYTOM M CKaToM OeTOHE MPH MaKCUMAbHBIX
HOPMaJbHbIX PpACTAMBAIOIIMX HANPAKEHUSAX B OETOHE, PaBHbIX pACYETHBIM 3HAYEHUAM
conpoTHBIeHHs GETOHA 0CEBOMY PACTIKEHHIO Ry er.

5.3.4 Pacuer xee306eTOHHbIX IEMEHTOB NO 00pa3oBaHWI0 HOPMANbBHBIX TPELHH Mo
HenHMHelHHOH aedopMalMOHHON MOJENM MNPOM3BOAST Ha OCHOBE JAMAarpaMM COCTOSHHUSA
apMaTypbl, pacTAHYTOTO M Cxkatoro OetoHa W TUMOTe3bl IIOCKUX cedeHuil. Kpurepuem
00pa30BaHus TPELUMH ABJAETCS AOCTHXKEHHE NPEENbHbIX OTHOCHTENbHBIX Hedopmauuii B
pacTsaHytoM GeToHe.

5.3.5 IlpepensHoe ycunMe, KOTOPOE MOXET ObITH BOCHPHHATO KeENE300ETOHHLIM
3JICMEHTOM NpH 00pa30BaHHUM HAKJIOHHBIX TPEILMH, ClelyeT onpeaeisaTbh HCXOAs M3 pacuera
KeNe300CTORHOrO 3MeMEeNTa KaK CIIACHIHONG YIPYrOro Tena u KpuTepus npounoctu Getona
Npy MJIOCKOM HaNpsCHHOM COCTOSIIUM «CKATHC-PACTIHKEHHEN.

re,ult
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5.4 TpeGoBaHHS K pacueTy xeJj1e300e TOHHBIX 3JIEMEHTOB N0 PACKPLITHIO TPeWHH

5.4.1 Pacuer Xene300€TOHHBIX 3ME€MEHTOB IMPOHU3BOAAT MO PACKPHITHIO Pa3IMYHOro
Buja TpelWMH B TeX clyyasX, KOrha pacueTHas NpoBepka Ha oOpa3oBaHHMe TpewUH
[1OKa3bIBaeT, YTO TPEUIMHb! 00pa3yoTCs.

5.4.2 Pacyer No pacKpHITUIO TPELIMH [POU3BOIAT U3 YCAOBUS, 10 KOTOPOMY LUMPHHA
PackpbITUs TPEWMH OT BHEWHEH Harpy3KW d.. He NOMKHA NPEBOCXOAMTH MNPEAENbHO
JOMYCTUMOTO 3HAUEHHUS LUMPHUHBI PACKPBITHS TPEILMH Acre, s -

a (5.3)

cre s acrc, ult -

5.4.3 WupuHy pacKpbiTHS HOpPMaNbHBIX TPELUMH ONpPENEeNnslOT Kak NpOM3BelNeHHe
CPEeAHUX OTHOCHTENbHbIX AedOopMaLMi apMaTyphl Ha y4acTke MeXAy TPEIMHAMH U [JIHHbI
storo yuactka. CpelHHe oOTHocuTelbHble AedopMauuu apMatypbl MexXIy TpeuMHamu
onpenensT ¢ y4eroM paboThl pacTaHyTOro OetoHa Mexay TpeluMHaMu. OTHOCHTENbHbBIE
aedbopMauMu apMatypel B TpelMHe OINpENeNsoT M3 YCIOBHO YNPYroro pacuera
KeJNe300eTOHHOTO 3/1EMEHTa ¢ TPEWHMHAMH C MCMONb30BAaHMEM TNPUBEACHHOTO MOAYJS
nehopMauHu ckaToro 6ETOHa, YCTaHOBJIEHHOTO C YY4ETOM BIHAHHMS HEynpyrux nedopmauuii
OeToHa CKaToi 30HBI, MM MO HenuHeHHOW nedopmauMoHHONH Moxenu. PacctosiHue Mexny
TPELIMHAMH ONPEAENsOT M3 yCNOBHA, MO KOTOPOMY pa3HOCTb YCHIMH B NpPOJONBHOM
apmaType B CEYEHHH C TPEILMHON 1 MEXY TPELLIMHAMH A0/MKHA ObITh BOCIIPUHATA YCHIHAMHU
cuenneHus apMarypbl ¢ 66TOHOM Ha ANIMHE ITOTO Yy4YacTKa.

[LUnpuHy pacKpbITHs HOPMAbHBIX TPELIMH CleAyeT ONpEASIATh C YYETOM XapakTepa
JeHCTBHS HAarpy3KkH (MOBTOPAEMOCTH, IJIMTENBHOCTH M T.N.) ¥ BUJA NpoduIs apMaTypsl.

5.4.4 [llpenensHo JOMYCTUMYIO ILHUPHUHY PACKPBITHS  TPEUIMH ey CRELYET
yCTaHaBAMBAaTb HMCXOAA M3 3CTETHYECKMX cooOpaxeHMH, Hanauuuss TpeOOBaHMM Kk
NPOHULAEMOCTH KOHCTPYKUMH, a TaKke B 3aBMCUMOCTM OT [UIMTENBHOCTH AEHCTBHSA
Harpy3Kkd, BJa apMaTypHOH CTajlu M €e CKIOHHOCTH K pPa3sBUTHIO KOPPO3HMM B TpeLIMHe
(¢ yuerom CI1 28.13330).

5.5 Tpe6oBanus K pacuery »ene300eTOHHBIX 3J1eMeHTOB N0 edopMauHam

5.5.1 Pacuer *xene300eTOHHBIX 3MEMEHTOB M0 aeopmMalusM NPOU3BOAAT U3 YCIOBHS,
10 KOTOpOMY NPOTHOBI MIIK NepeMellleHHsl KOHCTpYKUMI f OT AeHCTBHS BHELIHEN Harpysku
He JOJDKHBI MPEBBILIATE MPEAENbHO JONYCTUMBIX 3HaYeHHH nporuOOB MU NepeMeLieHHH f;.

S< fun (5.4)

5.5.2 [lporubbl uaun nepeMelieHHs Keae300€TOHHBIX KOHCTPYKUMI ONpeaenstor o
00UMM MpaBUIaM CTPOMTENBHOH MEXAHMKH B 3aBUCMMOCTHM OT HM3TMOHBIX, CABHrOBbIX H
0ceBbIX 1e(OPMAUMOHHBIX XapaKTEPUCTUK Kene300€TOHHOTO IEMEHTa B CEYEHHAX MO €ro
AUIMHE (KPUBH3HA, YITIbI CIBUTE M T.4.).

5.53 B Tex cnyuasx, koraa MporudOsl >kene300€TOHHBIX 3MEeMEHTOB B OCHOBHOM
3aBUCAT OT M3rMOHBIX Jedopmauuid, 3HadeHus Nporub6oB ONpenensioT M0 KPHUBU3HAM
3/IEMEHTOB HJIM N0 XKECTKOCTHBIM XapaKTEpPUCTHKaM.

KpuBu3Hy Xene3o0eTOHHOrO 3€MEHTa  ONpedensloT Kak YacTHOe  Je/eHHs
W3rubHaIoLIEr0 MOMEHTA HA XKECTKOCTb XKENE300€TOHHOTO Ce4yeHHs Npu U3ruoe.

XecTkoCcTs paccMaTpUBacMOro CEUEHHs enne300€TOHHOTO 3/eMEHTa ONMpEeAeNsoT no
0OLIMM TTPaBUIaM COIIPOTHBIIEHUS MaTEPHAsIOB: /I CeYeHUs 6€3 TPEILMH ~ KaK JJIs yCJIOBHO
YIPYIoro CrutoIIHOTO 3JIEMEHTA, a AN CCHEHHMS C TPELUMHAMH — Kak /IS yCNOBHO YNPYroro
yIeMeHTa ¢ TpelMHaMy (NpUHUMas JIMHCHHYIO 3aBHCHMOCTb MEXAY HalpsXEHHIMH M
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neopmaunsamu). Bausinne Heynpyrux JedopMauuii OG€TOHa YUMTHIBAOT C MOMOILIbIO
puUBeIEHHOro MoyJis aehopMauuit 6eToHa, a BAUsHHUE paboThbl PacTAHYTOTO BETOHA MeXay
TpeLMHAMH — C TTOMOILbIO MPUBEAEHROTO MOAYAA AeopMaLii apMaTypbl.

Pacuetr nedopmanuii xene3o0eToOHHbIX KOHCTPYKUMH C Y4€TOM TpElLHH NPOU3IBOAAT B
TeX CclyyasX, KOrija pacueTHas npoBepka Ha o0pa3oBaHME TPELMH [OKA3bIBAET, YTO
TpeurHbl o0pasyrorcs. B npoTMBHOM ciyuyae NpOM3BOAAT pacdeT aedopMauuid Kak Juis
kene300eTOHHOTO 21eMeHTa 6€3 TPEILHH.

KpuBu3Hy M npopodbHble aeopMalMu  xene300eTOHHOro  J/eMEHTa  TakKxe
onpeAensioT M0 HeJIMHeHHOoH NedopMaLMOHHONR MOJENN HCXOAS M3 YpaBHEHHH PaBHOBECHA
BHEILIHMX M BHYTPEHHHX YCWIUH, JEHCTBYIOIIMX B HOPMajbHOM CEUEHMH IJIEMEHTA,
TUITOTE3bl [UIOCKHX CEYEHHH, AuarpaMM COCTOAHHA OcToHa W apMaTyphi H CPEAHHX
Aedopmauuii apMaTypbl MeXIY TpeLiMHaMH,

5.5.4 Pacuer pedopmaumii xKene3o0ETOHHBIX 3JEMEHTOB CleAyeT MPOU3BOAUTL C
y4eTOM  AJNMTENBHOCTH JEHCTBUA HArpy3oK, YCTaHaBJMBAaEMbIX COOTBETCTBYIOLMMH
HOPMATHBHBIMU JOKYMEHTaMH.

[Ipn BeluMcnenun NporuGoB MECTKOCTH YYacTKOB 3j1eMeHTa CIEAYET ONpeaensaTh ¢
Yy4CTOM HalMuusi MM OTCYTCTBHA HOPMAJIBHBIX K MPOAOJBHOM OCH JIEMEHTa TPEIUMH B
pacTAHYTOH 30HE UX CEUEHHS.

5.5.5 3naueHus nmpeaenbHO AONMYCTUMBIX AehOpMaALIMil MPUHUMAIOT B COOTBETCTBHH C
ykaszanuamu  8.2.20. Tlpm 1efCTBMM NOCTOSHHBIX M BPEMEHHBIX JUIMTENbHBIX M
KPaTKOBPEMEHHbBIX Harpy3ox Mporud sene300€TOHHBIX 37eMEHTOB BO BCEX Cllydasx He
pomkeH npessiwath 1/150 nponera u 1/75 BbineTa KOHCOMM.

6 MaTepHnanbl 215 GeTOHHBIX H XKeJ1e300e TOHHBIX KOHCTPYKLUHH

6.1 Berou

6.1.1 [Ina OETOHHBLIX M Kele300€TOHHbIX KOHCTPYKIHMH, MPOEKTUPYEMbIX B
COOTBETCTBHH C TpeOOBaHMAMHK HACTOALIEr0 CBOJA MpaBHJI, CACAYET NPEAyCMAaTpUBAThH
KOHCTPYKUHOHHbIE OETOHBI:

TAXeAbIH cpeanei nnotHoctH ot 2200 mo 2500 KI/M> BKJTIOUHMTENILHO;

MeJIKO3EPHUCTBIN cpeaHel nnotHoctH ot 1800 0 2200 kr/m’;

JIETKHH;

SAYEUCTDI;

HanpAraromui.

6.1.2 Tlpn npoekTpoBaHMM 6GeTOHHBLIX M Kene300€TOHHBIX COOpYXeHHH B
COOTBETCTBHUHU C TPEOOBAHUAMM, MPEABABICHHBIMU K KOHKPETHbIM KOHCTPYKLUAM, AOKHBI
ObITb YCTaHOBJEHBI BUA OeToHa M ero HopMmupyemble nokasarenu kavectsa (I'OCT 25192,
["OCT 4.212), KoHTponaupyemble Ha MpOM3BOACTBE.

6.1.3 OCHOBHBIMM HOPMHPYEMbIMH W KOHTPOJIMPYEMBIMHM T[IOKa3aTeNsiMHM KauecTsa
OeToHa ABAAIOTCS:

KJlacc M0 NMPO4HOCTH Ha CXKaTHe B;

KJIacC 110 NPOYHOCTH Ha OCeBOE pacTsKeHHe B

Mapka o MOpOo30CTOHKOCTH F

MapKa [0 BOAOHENPOHHLAEMOCTH i

MapkKa Mo cpeAHeH MIOTHOCTH D;

MapKa 110 CaMOHANPSIKEHHUIO S),.
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Knacc OetoHa 1o npodyHOCTH Ha cxatHe B COOTBETCTBYET 3HaueHHIO KYyOMKOBOH
npouyHocTH OeToHa Ha cxarue, MIla, ¢ obecnevenHocteio 0,95 (HopMaruBHas KyOHKOBas
MPOYHOCTD).

Knacc 6eToHa Mo NpOYHOCTH Ha oceBOe pacTaXeHHe B, COOTBETCTBYET 3HAYEHMIO
npouHoctH OeToHa Ha ocesoe pacTsaxkeHue, MIla, ¢ obecneuedHocTbo 0,95 (HopMaruBHas
IPOYHOCTb OETOHA).

Jlonyckaercss NpWHUMAaTh HHOE 3HaueHue o0ecrnedyeHHOCTH NPOYHOCTH OeToHa Ha
C)KaTHE M OCEBOE PACTAKEHHE B COOTBETCTBUHU ¢ TpeOOBAHHAMH HOPMATHBHBIX JOKYMEHTOB
A5t OTAENBHBIX CNEUHANbHBIX BUIOB COOPYIKEHHIA.

Mapka 6eToHa N0 MOPO3OCTOMKOCTH F COOTBETCTBYET MHUHMMANBHOMY YHCIY LIMKIIOB
NEPEMEHHOrO 3aMOPAXNBAHNS U OTTaHBaHUA, BLIAEPKUBAEMbIX 0DPa3UOM IIDH CTaHAAPTHOM
MCTIbITAHHUU.

Mapka OGeToHa 10 BOJOHENPOHMIAEMOCTH W COOTBETCTBYET MaKCHMAJbHOMY
3HaYeHHIo AaBneHus Boxsl (B MIla-10™"), BoipepkuBacMoMy GeTOHHbIM obpa3uoM npH
MCTIbITAHUH.

Mapka OetoHa no cpeaHedl nnoTHOCTM D COOTBETCTBYeT CPEAHEMY 3HAYEHHIO
0GbeMHOt Mace! GeToHa (Kr/m?).

Mapka nanpsaraiowmero 0eToHa 1o caMOHanpsHKEHUO NPEACTaBASET COGOM 3HAYEHHE
peaBapuTenbHOro HampsokeHus B OertoHe, MIla, coszgaBaemoro B pe3ynbTare ero
paclMpeHus NpH K03pdHUMEHTe NpoaobHOro apMupoBanus p = 0,01.

ITpu HeoOX0AMMOCTH yCTaHABNIMBAIOT AOMONHUTENbHBIE I0KA3aTENH KayecTBa HeToHa,
CBA3AHHBIE € TEMJIONPOBOAHOCTHIO,  TEeMMNEPaTypOCTOMKOCTBIO,  OFHECTOHKOCTbIO,
KOPPO3HOHHON CTOMKOCTbIO (Kak camoro GeToHa, Tak M HaXOIsLICHCS B HEM apMaTypsl),
OMOOrM4ecKor 3alUMTON M C APYrMMH TpeGOBaHHAMH, MpeXbABIsEMBIMA K KOHCTPYKUHMH
(CI1 50.13330, CIT 28.13330).

‘Hopmupyemsle — fokasaTend KayecTBa GETOHa  JOIKHBI  ObITh  oGecrieueHsl
COOTBETCTBYIOLIMM NPOEKTUPOBAHHEM cocTaBa GETOHHON cMecH (Ha OCHOBE XapaKTEpUCTHK
MarepHanos As OeToHa W TpeboBaHuid k GeTOHY), TeXHONOrHeH NpUroToBreHHs GeTOHHOM
CMECH M TPOW3BOACTBA OETOHHBIX paboOT NpPH M3TOTOBIEHMH (COOPYKEHMHM) DETOHHBIX H
KeNe300€TOHHBIX M3JENUI M KOHCTpyKUMil. Hopmupyemsie mnokaszatenu kayectBa OeToHa
J0JDKHBI KOHTPOJTMPOBATHCS KaK B Mpouecce Npou3soacTaa paboT, Tak U HEMOCPEACTBEHHO B
M3roTOBJEHHBIX KOHCTPYKIHMAX.

Heobxoaumbie HOpMHpyemble MoOka3aTend KauyecTBa OeTOHa crnefyeT yCTaHaBIWBATh
MpU NPOEKTUPOBAHMHM OETOHHBIX M IKeNe300€TOHHBIX KOHCTPYKuuil B COOTBETCTBHH C
pacyeTOM M yCJIOBMSMH H3TOTOBJIEHHUS KM 3KCIUTyaTalMH KOHCTPYKUMI C y4eTOM pa3fiH4HbIX
BO3AEUCTBHHA OKpY»Karolled Cpelbl W 3aIUTHBIX CBOWCTB 0E€TOHA [0 OTHOWEHHIO K
MPUHATOMY BHAY apMaTypbl.

Knacc 6eroHa 110 npoyHOCTH Ha cxaThe B HasHA4alOT a1 BCEX BUIOB OETOHOB W
KOHCTPYKLHMH.

Knacc 6eToHa no Mpo4YHOCTH Ha OCeBOE pacTshHKeHHe B, HA3HAYAIOT B Ciyuasx, KOraa
3Ta XapakTepHCTHKa HMEET [MAaBCHCTRYMOIIECE 3HayeHue B paboTe KOHCTPYKUHMHU M €e
KOHTPOJIMPYIOT Ha NPOU3BOCTBE.

Mapky OetoHa 1no MOpPO30CTOHKOCTM F Ha3HAa4awT I8 KOHCTPYKUMH,
[0/ABEPraioLMXcs BO3ACHCTBHIO NEPEMEHHOI0 3aMOPAXKMUBAHHS M OTTaMBaHHA.

Mapky 6eTona no BogoOHeNpoHUIIaeMOCTH W Ha3HAYAOT JUIA KOHCTPYKLMH, K KOTOPbIM
NpeAbLABIAKT TpEOOBaHUS NO OrPAHUUEHUIO BOJONPOHHIIAEMOCTH.



CN 63.13330.2012

Mapky 6eToHa no caMOHanpsHXKeHUI0 HEOOXOAMMO Ha3HAuaTh AN CAMOHAMPSKEHHBIX
KOHCTPYKLMHA, KOrZa 3Ty XapaKTepUCTHKY YHYMTBHIBAIOT B pacyeTe W KOHTPOJMPYIOT Ha

NPONU3BOACTBE.
6.1.4 Jlna OETOHHBIX M *keJe300€TOHHBIX KOHCTPYKUMH chenyeT MpelycMaTpHBaTh

OETOHBI CIEeNYIOUMX KIaCCOB U MapoK, NPUBEAEHHBIX B Tabnuuax 6.1-6.6.

OC HTHU "Texokenept”

Tabnuua 6.1

beton

Knaccel no NPO4HOCTH HA CXKATHE

Tsxesiblit 6eToH

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

Hanpsratouwuit 6eTou

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

Menko3epHHCTBIH OeToH rpynn:

A — eCTECTBEHHOTO TBEPACHUS HIH
NOABEPrHyTLIA TeNI0BOH 06paborke
npu aTMOC(epHOM NaBNeHHH

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

b - noasepruyThiil aBTOKIaBHOM
obpaboTke

B15; B20; B25; B30; B35; B40; B45; BS0; B55; B60

Jlerkuit 6eToH Mapok no cpeaHen
MJIOTHOCTH:

D800, D900

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

D1000, D1100

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

D1200, D1300

B2,5; B3,5; BS; B7,5; B10; B12,5; B1S5; B20

D1400, D1500

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

D1600, D1700

B7,5; B10; B12,5; B1S; B20; B25; B30; B35; B40

D1800, D1900

B15; B20; B25; B30; B35; B40

D2000

B25; B30; B3S5; B40

AuencTbift 6eTOH Npu ABTOK/NaBHbIH HeaBToxnaBHbIA
mapkax no cpeaHei

NIOTHOCTH:

D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; BS B1,5; B2; B2,5
D800 B2,5; B3,5; BS; B7,5 B2; B2,5; B3,5
D900 B3,5; BS; B7,5; B10 B2,5; B3,5; BS
D1000 B7,5; B10; B12,5 BS; B7,5
D1100 Bi0; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5;B20 B10; B12,5
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Mopu3osaHHbIH 6ETOH NpH MapKax
no cpedHei MAOTHOCTH:

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

Mpumeuanne — B HACTOAWIEM CBOAE NPaBHI TEPMHHBI «TETKHI GeTOH» M «IIOPHU30BAHHbIH
GeTOH» MCNONBL3YKTCS COOTBETCTBEHHO Ut 0003HA4YEHMA NIerkoro GeToHa NOTHOW CTPYKTYpbl M JIETKOro
GeToHa NOPH30BAHHOR CTPYKTYPHI (CO CTENEHBLIO IOPH3ALMH CBBILLE 6 %),

Tabnuua 6.2 Kaacch 6eToHa Mo NPOYHOCTH HA 0CeBOe PaCTsHKEHHE

betox

Knacc NMPOYHOCTH HA OCCBOC PACTAKCHHE

Tsaxenblii, HanpsrarOWKii,
MEJIKO3EPHUCTBIN OSTOHbI

B,0,8; B,1,2; B,1,6; B,2,0; B,2,4; B,2,8; B,3,2; B,3,6; B4,0

Jlerxuii 6eTon

B,0,8; B,1,2; B,1,6; B2,0; B,2.4; B.2.8; B,3,2

Ta6nuua 6.3 -Mapku 6eToHa IO MOPO30CTOIHKOCTH

betoH

Mapku no MOpo30cTORKOCTH

Tsoxenstil, HanpATalOWHH W
MEIKO3CPHUCThIA GEeTOHBI

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

Jlerkuii 6eton

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

SlueuncTbliit U NOPH30BAHHDBIA OETOHDI

F15; F25; F35; F50; F75; F100

Ta6nuuna 6.4—-Mapku 6eToHa BOJOHENPOHULIAEMOCTH

betou

Mapk# 1o BogONpOHHLAEMOCTH

Tsorenbll, MENKO3EPHHUCTLIN GETOHBI

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

Nerkuii 0eToH

W2; W4; W6, W8; W10; W12

[Tpumeuanne— dna nanpsarawowero 6eToHa Mapka No BOAOHENPOHULAEMOCTH obecneynBaeTcs
He HiKe W12 1 B NPOEKTaxX MOMKET He YKa3bIBAThCH.

Tadnunua 6.5-Mapku GeToHa no cpeaHeil NJIOTHOCTH

berou

MapkH no cpejHell IAOTHOCTH

Jlerxuii 6eToH

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

SyeucTolit OeTon

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

[lopu3osanHbIit 6€TOH

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

Tabanuua 6.6 - Mapku 6eToHa o caMOHANPSIHKEHHID

beron

Mapku no camMoHanpsaXKeHHKO

Hanpsratownii 6eton

Sp0.6; S,0.8; S,1; S, 1,2; S,1,5; S,2; S,3; S 4.
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6.1.5 TlpoeKTHLIH BO3pacT GETOHA, T.e. BO3PACT B KOTOPOM OETOH A0XEH NpHoOpecTH
BCE HOPMHUpYEMBIE 1UIs HEro NokKasaTe/M Ka4ecTBa, Ha3HavyaroT MPH MPOEKTHPOBAHUH, HCXOIA
U3 BO3MOXHBIX peasibHbIX CPOKOB 3arpyXeHHs KOHCTPYKUHMHA NMPOEKTHBIMH HArpy3kamu, ¢
YYeTOM Crocoba BO3BEACHHS KOHCTPYKUHH # ycnosuit TBepaeHus OetoHa. [lpu otcyrersunn
ITUX JaHHBIX KNacc 6eTOHa yCTaHaBnMUBalOT B NPOEKTHOM Bo3pacTe 28 CyT.

3HayeHre HOPMUPYEMbIX OTMYCKHOH WM 1epeaaTOYHON TPOYHOCTH DETOHA B 3NEMEHTaX
cOOpHBIX KOHCTPYKUWH cnenyeT nasHayatb B cootBeTcTBHH ¢ I'OCT 13015 u crannapramu
Ha KOHCTPYKLMH KOHKPETHBIX BUIOB.

6.1.6 JIna xkene306eTOHHBIX KOHCTPYKUMI clieqyeT MpUMEHATh kiacc 6eToHa 1o
POYHOCTH Ha CxkaTve He Huke B15.

s npeaBapuTenbHO HAMPAKEHHBIX Kene300€TOHHbIX KOHCTPYKUHMI Kiacc GeToHa 1o
NPOYHOCTH Ha CKaTHe Clie/lyeT MpUHMMaTb B 3aBUCMMOCTH OT BHMIA W Kiacca Harpsraemou
apmartypsl, HO He Hinke B20.

Mepenarounyto npouHocts GeToHa Ry, (MpOUHOCTL 6€TOHA K MOMEHTY €ro ofxatws,
KOHTPOJMPYEMas aHaJlOTMYHO Kiiaccy OeTOHa Mo NPOYHOCTH Ha CXkaTHe) CleayeT Ha3HayaThb
He Mexee 15 MIla u ve menee 50 % rnpuHATOrO KiIacca 6€ToHa Mo NPOYHOCTH Ha CXKaTHe,

6.1.7 MenkosepHucTblii OeTOH 0€3 CreunasbHOro 3KCNEePUMEHTANIbHOrO 000CHOBaHHSA
HE JOMYCKaeTca IIPUMEHATh /I8 JKeJIe300E€TOHHBIX KOHCTPYKUUH, MOABEpPrarolmuxcs
BO3/IEHCTBUIO MHOTOKPaTHO TIOBTOPSIOIIEHCA HArpy3kH, a TakXkKe Als NPEABApHTENBHO
HanpsOKEHHBIX KOHCTPYKUMH nponeToM cBbldle 12 M npH apMHUPOBaHHMU MMPOBONOYHOM
apmaTypo# Kitaccos B, B, n K.

Knace meskoszepHucToro GeToHa MO NPOYHOCTH Ha C)KaTHe, NPHUMEHAEMOro JUIS
3alMTbl OT KOPpO3uu # obecneyeHusi cUErieHus ¢ OeTOHOM HanpsraeMoi apmartypsl,
pacronoXeHHOo B na3ax ¥ Ha NOBEPXHOCTH KOHCTPYKLIMH, 10JDKEH ObITh He Hibke B20, a ans
HMHBEKUHW KaHaNoB — He Huxe B25,

6.1.8 Mapky 6GeToHa 0 MOpPO30CTOMKOCTH CllefyeT Ha3HayaThb B 3aBUCHMOCTH OT
TpeOOBaHMH, MIPEAbABNAEMBIX K KOHCTPYKLHMSM, PEXUMa HMX IKCIUIyaTauMdh M yCJIOBHi
oKpy>Katouleii cpeanl cornacuo CIT 28.13330.

Hns  Hal3eMHbIX KOHCTPYKUMH, [OJBepraemMblx aTMocdepHbIM  BO3IEHCTBHAM
OKpY>aloWeH Cpeibl NPU pacyeTHOM OTPHLIATENBHON TemriepaType Hapy)KHOTo BO3ayXa B
X0noaHbI# nepuoa ot MuHyc 5 °C po munyc 40 °C, npuHuMmaloT mapky Oerona o
MOpO30CTONKOCTH He Hibke F75. Ilpu pacueTHOH TemnepaType Hapy»KHOro BO3lyXa Bbille
MHHYC 5 °C s Hajg3eMHBIX KOHCTPYKUMH Mapky G€TOHa MO MOpO3OCTOHKOCTH He
HOPMUpYIOT.

6.1.9 Mapky 6eToHa no BOAOHENPOHMLAEMOCTH CJIGIyeT Ha3HAYaTh B 3aBUCUMOCTH OT
TpeOOBaHUH, TPEAbABASEMBIX K KOHCTPYKUMAM, pexuMa MX IKCTIYaTalHH W YCIOBHI
oKpyxatoteh cpensl cornacHo CIT28.13330.

Jns Hana3eMHbIX KOHCTPYKLMM, NoaBepraembix atMocdepHbIM BO3NEACTBUAM NpH
p4CYETHOR OTpULIATENbHOH TemriepaType HapykHOro Bosayxa Bbiuie Muuyc 40 °C, a takxke
IR HapYXHbIX CTEH OTalUIMBAaEMbIX 3[aHuil Mapky O€TOHa o BOLOHENPOHHLAEMOCTH He
HOPMHDYIOT.

6.1.10  OcHOBHBIMM  NpPOYHOCTHBIMH  XapaKTepUCTHKaMW  OeToHa  ABIAIOTCH
HOPMATHBHbIE 3HAYECHHUS:

COIIPOTHBIIEHHUS OETOHA OCEBOMY CHKATHIO Rp 1)

CONpOTHBIIEHHUA OETOHA 0CEBOMY PACTAKEHHIO Ry,

HopmatuBHble 3HaueHHs CONPOTUBICHMS OeToHa OCEBOMY CXKaTUIO (IIPW3MCHHas
MPOYHOCTL) M OCEBOMY pacTsxeluio (1lpu Ha3HayeHWM kjiacca OCTOHA Ha IPOYHOCTL Ha
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OC HTHU "Texokenept”

Tadbauwunab.7

Hopmarusisie conpoTuBaeHust 6eToHa Ry, Ry, ,, MIla, i pacdetHbie CONpOTHBACHHS O0eToHAa ANA NPEAEAbHLIX COCTOAHM

Bua Beroun sTOpO#t rpynnb! Ry o ¥ Ry, o, MT1a, npu xiacce 6eToHa M0 NPOYHOCTH Ha CXKATHE
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 | B9G {B100
Cxartue Taxenvii, - - - 1271351551 75195 | 111 15 (18,5} 22 (25,5129 { 32 | 36 139,51 43 | 50 | 57 | 64 | 71
oceBoe MenKosep-
(Dpu3Men-  |HUCTBIH U ’
Has Hanpsrato-
NPOYHOCTD) WK
Ry, Ry | MTerkuii - - (19127135 ({55{75(95( 11 (15 (18,5] 22 {25,5{ 29| — - — - - — - _
HAuewcteit | 1419124133146 (6919.01{10,5{11,5( — | — — S . - -~ — — _ _ _ | _
‘Pactaxe- |Taxensiil, — - — 10,3910.55{0.7010,85{1,0011.10{1,35|1,55{1,75|1.95{2.10{2.25{2.452.60({2,75]3,00{3.30!3.603,80
lme ocenoe MeJiKo3ep- |
Ry, v Ry or |HACTBIN Y i
Hanpsrawo-
WK
Jlerxui - | - 10,2910,39;0,55{0,70{0,85{1,0011,10{1,35/1,55|1,75!1,95i2,10| - | - - - — _ _ _
Auencthiii 10,2210,26{0.3110,4110,55(0,63({0.89{1.00|1,05; - - — - - - - — — - — _ _

Npumeuvanus
1 3nayenys CONPOTHBICHHH NpUBeaeHb! 11g fdencToro 6erona cpeaneit BnaxHocTbio 10 %o.
2 Jlas Menko3epHUCTOro GETOHa Ra fecKke ¢ MOAYNeM KpYMHOCTH 2,0 1 MeHee, & TaKxKe AN ferkoro 6e6ToHa Ha MEIIKOM NMOPHCTOM 3aN0NHHTENE 3HAYEHUS
PACUETHBIX COMPOTHBNCHUH Ry 1, Ry sor CAEAYET NPUHUMATE C YMHOXEHHEM Ha KO3PduumenT 0,8.
3 JI1q nopu3oBaHHOro GETOHA, 4 TAKXKE IS KEPAM3UTONEPANTOOETOHA HA BCMYMEHHOM MNEPAHTOBOM ECKE 3HAYEHHS PACYETHBLIX CONPOTHBNCHMH Ry,
Rb ser CREAYET (IPHHUMATDL KaK AR JIEFKOTO GETOHA C YMHOKEHHEM Ha KO3 pdrumnenT 0,7.
4 JIns Hanpsraoulero 6eToHa 3HaueHus Ry, Ry \or CNELYET NPHHUMATL C YMHOXKEHHUEM HA KOYDOUUHEHT 1.2

{
i
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i3 TaGavnua 6.8

i PacueTHble conporisieHns 6etoHa Ry, Ry, Mlla, 1ng npenenbibix coCTOAHKIA nepBoil rpynnsl NipH kKnacce HeToHa No NPOYHOCTH
Bua Berton Ha ciKatue
B1.5! B2 |B2,5{B3,5{ B5 {B7,5{B10 B12,5B15{B20{B25|B30{B35|{B40{B45|B50|B55{ B60 | B70 | B8 | B90 (B10¢
CoxaTue Taxenbii, - -} = 121128145]160)75]8,5]11,5{14,5]17,0119,5]22,0125,0127,5]30,0{33.0]37.0141,0]144,0147.5
ocesoe Meliko3ep-
(MpuU3MeH- [HHUCTBIA H
Has Hanpsraro-
IPOYHOCTh) |LHIA
R Jlerxuit - - 11,572,1128}45;6017,5]8,5]|11,5]14,5}17.0119,5}22,0] - | — - -~ - - - -
SAuenctoiit {09513 (1622131146 (60(7,0!7,7| — - - - - - -1 = - - - - —
Pactsaxe- | Tsxensii, - - - 10.2610,3710,4810.560,66(0,7510.90{1,05]1.15;1,3011,40]1,50]1,60}1.70{1,801,9012,10}2,15}2.20
HHE OCEeBOE |MEeNKo3ep-
R;, HUCTHLIN U
Hanpsrawo-
WUk
Jlerkuh - - 10.2010,26]0.37)0.48)0,5610,66|0,7510,90/1,05)1,15{1,30]1,40} — | — - — - -~ — -
Ayencroit {0,0910.1210,14(0,18:10,2410.28!0.39{0,44{0.46| — - -~ - - - - | = _ —~ _ —~ —

HOpusmevanus
| 1 3HaucHUS CONPOTUBICHMNI NPUBEICHbI JUIN AUEUCTOrO DETOHA cpeaHeH BaaxHOCTLIO 10 %,

2 JIas MeaKO3epHUCTOro OETOHA Ha NECKE € MOAYAeM KPYNHOCTH 2.0 U MeHee. a TakKe 18 Nerkoro HeTOHa Ha MEIKOM MOPHUCTOM 3aN0AHUTENE 3HAMEHUS PACHETHBIX
COMpOTHBACHHUH R}, CACAYET NPUHUMATH C YMHOXEHHEM Ha kod(dHuumenT 0.8,

3 st nopu3oBanHOTO GeTOHA, a TAKKE MU KEPAVMIHTONEPANTOBETOHA Ha BCHYYEHHOM MEPAUTOBOM NECKE 3HAUCHUS PACUETHLIX CONPOTHBACHHH R, chedyer NpUANMATL
KaK A8 Jerkoro 6eTona ¢ vMHOXeHHeM Ha koadduumenT 0.7. :

4 JIns nanpsraiowero 6eToHa 3HaUCHUS Ry, CileAYET NPUHUAMATE C YMHOKEHRHEM Ha kodddutnent 1.2.
5 Jlns tawenvix OetouoB knacco B70-B10D0 pacueTHbie 3HauyeHMS CONPOTHMBACHMR OCEBOMY CHKATHMIO R M OCEBOMY PACTHAKEHUIO R, MPHHATLL ¢ YYeTOM

JOMONHHUTCHLHOTO NMOHHWAKAIOUIETO K03q)(lelVlCHTa Yb.bl' - YUUTBIBAIOUWICTO YBEANYEHNC XPYNKOCTH BLICOKONPOUYHBLIX 6eTOHOB B CBS3H C YMEHBIICHHUEM ne(})opMauMVl NOAIYUECTH

360-B
H paBHOTO Yy p = — 7, rae B — xnacc GeTOHa 10 IIPOHHOCTH Ha CKaTHE.

300
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CI1 63.13330.2012

Tabnunua 6.9
PacucTHble 3HaYeHUS CONPOTHBAEHUS GETOHA IS NpeaenbHbIX
Bua BeTon COCTOsHMI NepBoit rpynnel Ry, , MIla , npu knacce 6eToHa no
COﬂpOTHBHCHHH MPOYHOCTH Ha OCEBOE pac rsxKeHHne
B,0,8 | B,1,2 | B,1,6 | B,2,0 | B,24 | B, 2,8 | B,3,2
PacTtsxeHue Taxkensli, 0,62 0,93 1,25 1,55 1,85 2.15 2,45
ocesoe Ry, MEJIKO3epHHCThIN,
Hanpsarawouui u
Nerkui
6.1.13  OcHoBHBIMH  AedOPMAUMOHHBIMU  XapaKTePUCTHKAaMKW OeTOHA  ABJAIOTCS

3HaYeHHA:
npeesbHblX OTHOCUTENBHBIX edopMalitii OETOHA NPU OCEBOM CXKATHH U PACTHKEHUH
(Npy OOHOPOAHOM HANPHKEHHOM COCTOSHUN GETOHA) 50 U E5;

HaYyalbHOr0 MOAYS YNPYrocTH Ey ;
mojlyas casura G,
k03 runeHTa (XapaKTepUCTHKH) MOA3YHECTH Qp ., 5

k03 duumrenTa norepe Hon aedopmaunu 6etoHa (ko3hduumnenra [yaccona) v, p ;

Ko uuHeHTa JHHEHHOH TemnepaTypHoH 1edopMauii GeToHa o,

6.1.14  3HaueHna  MpeaeNbHBIX  OTHOCHTENBHBIX  Aedopmauuii
MCIIKO3€PHUCTONO U HANPATAKOLIEr0 OETOHOB MPUHHUMAIOT PaBHBIMU:

[1pH HEMPOAOKHUTENLHOM AEHCTBHM Harpy3KH:

e = 0,002 npu oceBoM cxkartuu;

gm0 = 0,0001 npu oceBOM pacTskeHHUH;

MpH pOAODKUTENLHOM NEHCTBUM Harpy3ku — no tabnuue 6.10 B 3aBHCHMOCTH OT
OTHOCUTENbHON BAAKHOCTH BO3yXa OKpYXalolei cpelbl.

TAXKET0T0,

Tabauuna6.10

Ornocnienphble JeGopMalnn [IKEIOT0, METKO3EPHUCTOrO M HANPATAIONIET O
OrnocuTensHas BAQXKHOCTH 6eTOHa NPH NPOAOIKHTEILHOM ACHCTBUN HAPY3KH
BO31YyXa OKpYXKAKOUIEH
) o f1pK CHKATHH 1IpH PACTSKEHUH
cpeapl, % < . < 5 ; .
€po 10 £y 10 Ep1ea 10 Epr 10 gy 10 Eprinea 10
Boiuie 75 3,0 42 2,4 0,21 0,27 0,19
40-75 34 4.8 2,8 0,24 0,31 0,22
Huxe 40 40 5,6 34 0,28 0,36 0,26

[Mprumedanus

I OTHOCHTE/IbHYIO BAAXHOCTL BO3ayxa okpyxatowle# cpelbl npunumaror ro CIT 13113330 kak
CPeIHIOK MECAYHYIO OTHOCHTENbHYO BIQXHOCThL Hanbosee Tennoro Mecsua s palioHa CTpOMTENLCTBA.

2 Jina BeICOKONPOUHbIX OETOHOB 3HAYCHMS OTHOCHTE/IbHBIX AeopMaluil ¢, CACAYET NPUHUMATL C
YMHOMXEHMEM Ha OTHOWEeHHWE (270-B)/210.

OC HTHU "Texokenept”

3HayeHuUs NpeACSIbHLIX  OTHOCUTEJIBHBIX 11cd)0pmaum71 g JICIKHX, SYEHCTLIX H
HOpH30BaiHbLIX 0eToHOR CAC/LYE1 NPUHHAMATH MO CNEHNANBHBIM YKa3aHUAM,
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OC HTHU "Texokenept”

CIT1 63.13330.2012

Jlonyckaercs NpUHUMAaTh 3HaYEHHUs MpeIebHBIX OTHOCHTEIbHBIX AePOopMaLHil Nerkux
OETOHOB MPHW TNPONOKUTEILHOM AeHCTBUM Harpy3kd no tabnuue 6.4 ¢ TOHWXAIOWIUM
koadduumnertom [(0,4 + 0,6 p / 2200) > 0,7] (3mech p — MIOTHOCTL GETOHA.)

6.1.15 3HaueHus HayanbHOrO MOAYNS YNPYrocTH GeToHa MpuU CKATHU U PACTHKEHHH
NPHHUMALOT B 3aBUCHMOCTH OT Kiiacca 6eToHa no NpOYHOCTH Ha cxkaTtue B cornacHo Tabnuue
6.11. 3Hauenus Moayns capura 6eToHa NpUHUMAIOT paBHbiM 0,4E), .

[Ipyn npopomxuTeabHOM AeHCTBHM Harpy3kd 3HaueHus MoAyls aedopmauui GeTOHa
OTNpeaesIsfioT no popmyne
(6.3)

b

E
Eb,‘t = g
1+ (pb,cr

rae @p . — ko3$pduumnent rnonsydectu 6eToHa, IpUHUMaeMblit cornacto 6.1.16.

6.1.16 3Hauenns koddduLMeHTa NoN3yyecTH OETOHA @p ., TPHHUMAIOT B 3aBUCHMOCTH
OT YCJIOBHH OKpyxatolleil cpenpt (OTHOCHTENBHOH BIARXHOCTH BO3AyXa) M Kiacca OeToHa.
3HaueHus KOIPPHUIUEHTOB TION3YYECTH THKENOrO, MENKO3EPHUCTOTO M HAIpAralolero
6eTOHOB npuBeaeHbl B Tabnuue 6.12.

3HayeHus KodpPHUHEeHTa MON3YyYECTH JIETKUX, AYEHCTbIX U NMOPH30BaHHBIX GETOHOB
creyeT NpUHUMATh MO CleUHaJbHbIM YKA3aHHAM.

JonyckaeTcsi nMpuHMMaTh 3HAYEHUS KO3hQuULHEHTa NON3YyHecTH Jierkux OETOHOB Mo
Tabsmue 6.12 ¢ nonmxarowmm xkoddpduunentom (p/ 2200)".

6.1.17 3navyenue kodthouumeHTa mnomnepeyHoH aepopmalud OeTOHa JOMyckaeTcs
npHHUMAaTh vy, p =0,2.

6.1.18 3nauenne koadduumenrta nuneliHolt TemnepatypHoi aepopMaunu 6eToHa npu
u3MeHeHnu remmnepatypsl oT MHHYC 40 °C 1o nmoc 50 °C npuHuMaroT:
0, =1-107° °C™! — gus TAKEnoro, MenKo3epHUCTOro, Halpsararowero 6eTOHOB H

NerKoro 6eToHa NMpu MeNIKOM [JIOTHOM 3aMOJHUTENE;
o, =0,7- 107%°C! -~ 115 nerkoro 6€TOHa MpU MeNKOM MOPUCTOM 3alOJIHUTeNE;

-5 —
0, =1:107° °C™" — 119 54EUCTOrO M MOPU3OBAHHOTO GETOHOB.



OC HTHU "Texokenept”

Tadnuumab6.11

3HAYEHUS HAYANLHOTO MOYNs YNPYrocTH GETOHA NPH CxKATHN U pacTakeHnu £, MIIa- 107",

Berton nipu knacce 6eToHa N0 NPOYHOCTH HA CXKATHe

B1,5| B2 |B2,5{B3.5| B5 {B7.5{B10[BI12,5 B15|B20{B25|B30|B35{B40{B45 | B50 | B55 | B60 | B70{ B80 | B90 |B100
Tsoxensiit - | - | - 195(13.0116,0|119.0121,5124,0/27,5|30,0|32,5]34.5136.0{37.0138.039,0(39,5|41,0(42,0(42.5| 43
{ MeaKko3epHUCTLIN n
frpynr:
A — eCTeCTBEHHOIro — — - 17,01 10 §13,5{15.5{17,5/19.5{22.0(24.0(126,0|27.5]28,5| — - — — - — — —
TBEPACHUS
b — aBTOK@aBHOTO -] -1 - =1-=1]-=1-1-1165]18.,0{19.5/21,0({22.,0{23,0(23,5124,0{24,5{250{ — | — | - | -
TBEpAEHUA I
Jlerkuii u ' |

1T0pPH30BaHHbIH MapKH
110 ¢peaHen MIOTHOCTH:

D800 - | -1t40|45]50[55{ - - | -1 -} - -1~~~ -4 =-=1-=-1-=-1=1=1=
D1000 -1 - i50i{55163|72180i84| - | - - | -4t ~-|~-|~-1 -1 =101 =1=1=1-
D1200 - | - 16016,7{76!871951100{105{ — &\ - | -t -} -~ -0 41 =V - | =1 =1 =
D1400 - = 1707888 {10,0/11.0!11.7125{135{145(155} -\ ~ | =1 - | - | - | -1 - | - | -
D1600 -1 =1 - 190]10.0{11,5112.,5{13,2114,01155{16.5{175{180! -~ | — y - | — | = | = | = | - | -
:D]8OO - | =] =1 = |112}13.,0{14,0]14.7{15.,5/17,0{18.5]19,5|20,51210{ — | — { — | = | = | = | = 1| =
D2000 -t =1 -1-1-1145]16,0{17.0118,0119.5]21,0{22,0|123,0123.5] — | — | = | = | = | = | = | =

SlueucTsiil aBTOKAABHOTO
TBEPACHHUA MapKH Mo

cpenHel NAOTHOCTH:

D500 14 - = =1 —-1-1- S T T I S R R D R D D B
D600 17018920 — | - | - | -] - -|=-]-1-=|-1 ] =01 =|=1=1~-1=-1~1-=
‘D700 19{22125129 - | - |~ | -} ~1 -1 - -1t~ -1-1=1=1=1-1-1-1-=
D800 -} = 429134140 - | - - | = | =1 =] =] =1 = -1 =4 =] =41 <1=1-=
D900 - = 384555 -t -0 -|=-|-1=-]=-]|-t=-4~=-1=|=-1=1-1-1=
D1000 - -7 =7 ~150160170} - | —} =4 =4 | -4 ~4 -] -4 =] =4 =1=1=1+=
D1100 -{-t-1-1-168;79(83i86| - | - | -1 -~} -1 -]-1-1-=-|~-1=1=
D1200 - - -t -1 -1 -184188193| - | -1 - | = ~ ] -0 =1 1 =] =111 =
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Orowvarnue mabauyot 6.11

{

Mpumeuanusn

1 J1n9 Metko3epHUCTOTO GeToHa MPpyNnbl AL NOABCPrHYTOTO TEIUIOBOI 06padoTKe AKX NMPH aTMOCHEPHOM JaBASHUN. 3HAUCHHS HAYAILHLIX MOAYJICH yYIPAYTOCTH OeToHa
cAeayeT npuHuMats ¢ kodgduumerrom 0.89.

2 J1as Aerkoro. AYEHCTONO W TIOPH3OBAHHOIO GETONHOB MPH NPOMSKYTOUHBIN 3HAYCHUAN fLIOTHOCTH $ETOHA HAYANLHBIC MOAYY YIIPYrOCTH NPHHUMAKOT N0 JTUHEAHOH
HHTEPITOAA NN,

3 jlus suencroro 6eTOHA HEABTOKAABHOrO TBEPIAEHNS 3HAYCHUS £, IPHHUMAIOT Kak Ut BETOHR aBTOKNABHOTO TBEPACHNMS € YMHOXKEHHEM Ha k03hduumeHT 0.8.
; 4 s nanpsaraowero 6eToHA 3HAUCHUSR £, NPUHMMAIOT KaK 108 THREN0T0 OCTORA ¢ YMHOKEHKEM Ha KodddhuurenT « = 0.56 + 0.006 B.

L

!
|
i
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C1163.13330.2012

Tadbavua 6.12

OrHocutenbHas 3HaueHus ko2pdULHEHTA N013ydecTH OeTOHA ¢y - NPU KNacce TAxesoro HeToHa Ha
BJI&XKHOCTh cxarue
BO31yXa
OKpYXKaloLeH B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | BS5 | B60-BI00
cpeast, %
Bbiuie 75 2812412018 1,6 ] 1,5 14113} 1,21 L1 1,0
40-75 39 134128 12523121119 | 18| 1,615 1,4
Huxe 40 56 | 48 | 40 3,6 {3230 2826|2422 2,0
[TpuMedanne — OTHOCHTENbHYIO BIIXKHOCTH BO3MyXa OKpYXalolleH cpelbl NPUHUMAIOT MO
CIT 131.13330 kaK CpefHIO MECAYHYI0 OTHOCHTENBHYIO BAAXHOCTh Hanbonee Tensoro Mecaua uis paiona
ClpOHTENBbCTBA.

6.1.19 [uarpammbl cocTosiHHs GETOHA MCIOAB3YIOT IPH pacyeTe ixene300eTOHHbIX
3/IEMEHTOB 110 HEJIMHEHHON neGopMaLIMOHHOA MOAEH.

B KauecTBe pacyeTHbIX AMarpaMm COCTOSHHMSI OETOHa, ONpeaeNstoIMUX CBA3b MEXAY
HanpsXeHUAMH ¥ OTHOCHTEAbHBIMH AedopMalUAMU, MOryT ObiTb KWCNONb30BaHbl THO0bie
BMAb AuMarpamm OeTOHA: KpHMBONMHEWHBbIE, B TOM 4HCIE€ € HUCNajalolled BETBBIO
(mpunoxenue A), KyCOUHO-JMHEHHblE (ABYXJIMHEHHbIE M TpeXJHHeiHble), OoTBeYalolme
nopegeHuto 6erona, Ilpu 3ToM n0mXKHBI ObITb O0003HA4YEHbl OCHOBHbIE TapaMeTpUyecKue
TOYKH auarpaMM (MakCHMaibHbIEe HAaNpsHXKEHWUs W  COOTBETCTBYIOLIME JEPOpMaliuH,
rpaHUyHble 3HAYEHHUS U T.1.).

B kayectBe pabouMx OMarpaMM COCTOSIHMS  TAXENOTO, MENKO3EpPHUCTOrO U
Hanpsrawowero 6eToHa, onpenessiowUX CBA3b MEXy HanpsHKeHUAMH U OTHOCHTEIbHBIMH
AedopMauuamMy, NPUHUMAKOT YIIPOLICHHbIE TPEXJIMHEHHYI0 M IBYXJIMHEHHYIO AMarpaMmbl
(pucyHku 6.1, a, 6) no TMny nuarpamm [pasaris.

6.1.20 Tlpu TpexnuHeHHoM aunarpamme (pUcyHOK 6.1 a) Cxumarolye HanpsKeHus
O6eToHa O; B 3aBUCHMOCTH OT OTHOCMTEJIbHBIX JedopManMi ykopoueHHs OeTOHa g
OIIpeNenstoT Mo GopMynam:

Itpu 0< < gy

Gy~ Eb “Ep, (6-4)
Tpu €p1 < & < Epp

Ser | Ep"Ept | Ob1 R, . (6.5)

Cb = 1-
Ry ) €po—p Ry

Ilpu ep0 S €4 < €
oy, =Ry . (6.6)
3Ha4eHMs HATIPHKEHUH Op) IPUHUMALIOT
op; = 0,6-R,,
4 3HAYEHHS OTHOCHUTEABHBIX 1ePOpMALIHIl €4 NPUHUMAIOT
_ Sl

Epp=—-
E/)
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o

G,
Ong=0p =R,
0’,]
arctgk, £
€ €10 €2
7]
o
Op1=Opp =
= Ghz = R/>
arctgF
g lb/c'd 8/)

st Tpo €2

a — TpexnuHeiinas narpaMMa cocTOSHUA CKaToro Hetona;
& — By xauHeiiHas qMarpaMma cocTosHNsA ¢xaToro 6ertona

Pucynok 6.1 — Jnarpammsl cOCTOSHUA CKATOT0 GeTOHA

3HaueHUss OTHOCHTENBHBIX Jedopmauuil €y AA THKENOro, MeNKO3EPHUCTOTO M
HaNpAratoUIEro OETOHOB NPHHUMAIOT:

[1PY HEMPOAOMKUTENLHOM AeCTBUM HArPY3KH:

219 OETOHOB KJlacca 1o NPOYHOCTH Ha cxkatue B60 n Huxe g = 0,0035;

AN BBICOKOMPOUHBIX O€TOHOB Kkjacca nmo npoyHoctH Ha oxatue B70-B100 g4
NPUHAMAETCA N0 arHeHHomy 3akoHy oT 0,0033 npu B70 no 0,0028 npu B100;

TpH MPOJOHKMTEALHOM AEUCTBUU HArpy3KkH - 1o tabauue 6.10.

3nauenus Ry, £y v €50 npuHuMaloT cornactio 6.1.11,6.1.12, 6.1.14, 6.1.15.

6.1.21 Tlpn nByxnunenHoi auarpamme (pucyHok 6.1, 6) CKUMAIOLWIME HANPAKEHUS
0eToHa G) B 3aBUCHMOCTH OT OTHOCHTENBHBIX AedopMalinii €, ONpeaensior no popmyam:

R
pu 0 < g, < &y, 1€ €)= —L—
bued

(OF Elvrcd' €b s (67)
npH ep < € < €2

Op — ]\)/, . (68)
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3HauveHUs NPUBEJEHHOrO MOy KedopMauui OeToHa Ej g TPUHUMAIOT:

R
Eb,red =t . (69)

ebl,red

3HauyeHus OTHOCUTENBHBIX AedopMaLnil €1,y TPHHUMAIOT:

IS TXKENOro 6€TOHA MPY HENMPOJAOMKHUTENLHOM JEACTBUN HATPY3KH €p1 req =0,0015;

JJIS1 7Ierkoro OeToHa NPy HENPOJOKUTENLHOM AEHCTBUN HATPY3KH €p) reg =0,0022;

A7 TsHKeJIOTo GETOHA NPH NPOAOKUTENBHOM EHCTBUY HArpy3ku 1o Tabnuue 6.10.

3HaueHus Ry, €52 NpUHUMaIOT kak B 6.1.20.

6.1.22 PacTaruBalouiie HanpsxKeHus GETOHA Gp B 3aBUCHMOCTH OT OTHOCHTENBHBIX
AeopMauHnid €, ONPENesoT 1Mo rpuseaeHHbM B 6.1.20 v 6.1.21 auarpammam. [pu 3Tom
pacHeTHbIE 3HA4YEHUA CONPOTHBIEHHA OETOHA CKATHIO Ry 3aMEHAIOT HA pacdeTHbIe 3HAUEHUS
conpoTHBaeHus OeToHa pacTsxeHnto Ry, cornacHo 6.1.11, 6.1.12, 3nayeHus HayanbHOro
MOAYNS YNpYroCTH Ey, onpenenstot cornacHo 6.1.15, 3nauenust OTHOCHTEIbHON NeopMauun
€no TIPUHUMAIOT COMNIACHO 6.1.12, 3HauyeHns OTHOCHTENbHOW AedOpMalluM €po MPUHUMAKOT
NSl TSKENOr0, MENKO3EPHUCTOrO M HaMpsraloIlero GETOHOB: MPH HENMPOAOKHTEILHOM
NelcTBUN HArpysku — &y = 0,00015, npu nmpomomxnTenbHOM AEHCTBHM HArpy3kd — 110
Tabnuue 6.10. Ana  ABYXAMHEHHOM auarpammel  TMPUHUMAIOT  €p,.¢ = 0,00008 npn
HeMpOAO/DKUTENLHOM [I€ACTBUN HArpy3kH, a MpH MPOAOKHUTENbHOM — Mo Tadauie 6.10;
3HaueHus Ly, ¢ onpenenstoT no hopmyne (6.10), noacrasnss B Hee Ry M €yl e -

6.1.23 Tlpu pacuete NpOYHOCTH }KeNe300€TOHHBIX 3NEMEHTOB [0 HEJWHEHHOM
/1epOPMALIMOHHON MOaeAN U OMNpeeNeHNs HanpsXXeHHO-1ehOPMHUPOBAHHOIO COCTOAHMUA
CXKATOH 30HbI GETOHA MCIONB3YIOT AMArpaMMbl COCTOSAHHS CKATOro GETOHA, NPUBEAEHHBIE B
6.1.20 n 6121 ¢ nedopMaLMOHHBIMM  XapakTepUCTHKaM{,  OTBEYAIOUIUMH
HEMpOAOKUTENBHOMY sieficTBUIO Harpysku. [Ipn 3tom B kauectBe Haubonee MPOCTOi
MCNONB3YIOT IBYXJUHEHHYIO AHarpaMMy COCTOAHUS OeToHa.

6.1.24 Tlpn pacdere o0pa3oBaHHUs TPEUIMH B HKEJIE300ETOHHBIX KOHCTPYKUHAX MO
HEJIMHEHHON 1e(POPMALIMOHHON MOAENK s ONPElENEHUS HAaNpsXKeHHO-AePOPMHUPOBAHHOTO
COCTOSAHMA CHKATOTO Y PAaCTAHYTOro OETOHA HCMONB3YIOT TPEXAUHEHHYI Auarpammy
cocTosiins  OeToHa, npuBeaeHHyro B 6.1.20 w  6.1.22, ¢ pedopmMaurOHHBIMU
XapaKTEPUCTHKAMK,  OTBEYAIOLIMMM  HEMPOAOMKHTENbHOMY  NEHCTBHIO  HArpyskH.
HByxnunelnyio nuarpammy (m.n. 6.1.21), kxak Haubonee mnpocTylo, HMCNOMB3YIOT s
onpe/ieieHHs  HanpsAXXEHHO-1€POPMHUPOBAHHOTO COCTOAHUS PpACTAHYTOro OeToHa npw
ynpyroii pabote cxxatoro 6etoHa.

6.1.25 Ilpn pacyere pedopmMauui xeae300€TOHHBIX 3JIEMEHTOB M0 HEAWHEHHOM
AchOPMAaLMOHHOW MOJEAM TpU  OTCYTCTBHM TPEWMH A OUEHKH HaMpshKeHHO-
Ae(POPMHUPOBAHHOIO COCTOSHHS B CHKATOM Y PACTAHYTOM OeTOHE HCMONB3YIOT TPEXIUHEHHYIO
AuarpaMMy COCTOSHUS OeTOHa ¢ YYETOM HEMPOJAOKHUTENBHOIO W MPOAOHKHTEILHOIO
AekcTBUA Harpysku. [Ipy Hanuyum TpewiMH AAs OLEHKH HaMpPsXKeHHO-AEPOPMUPOBAHHOIO
COCTOSIHUA CKaToro OETOHa NOMUMO YKa3aHHOHW BBIIUE JHarpaMMbl HCMOAB3YIOT, Kak
Haubonee TMPOCTYI0, ABYXJIHHEHHYIO OMarpaMMy COCTOSHMS 0eToHa C  y4eToM
HENPOJIOMIKUTEIBHOrO Y MPOIOKHTENLHONO NEHCTBUSA HAarpy3KH.

6.1.26 llpw pacyere packpblTHsi  HOPMalbHbIX  TPEIUMH MO  HEJUHEHAHOW
1e(OPMALIMOHHON MOJENM I OLlEHKM HaNpsKeHHO-Ae(POPMUPOBAHHOIO COCTOSAHMA B
c)kaToM OeToHE HCNONb3yloT AuarpamMMbl cOCTOAHMs, NMpuBesenHbie B 6.1.20 n 6.1.21, ¢
YUCTOM HENPOJOIDKUTENLIOrO AeiicrBus Harpysku. Ilpu 3ToMm B kauecTBe Hanbonee npocToit
MCHO/B3YIOT IBYXJIMHEHHYIO inarpaMmy cocTosHus berona.
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6.1.27 BauvsHue nNOMEPEMEHHOr0 3aMOPAXXMBAHMA W OTTaMBaHHA, a TaKxXe
OTPULIATENbHBIX TeMrepaTyp Ha AedOpMalMOHHbIE XapakTepUCTHKM OETOHA YYHTHIBAKOT
k03 duuneHToM ycnosuit pabotbt v5 < 1,0. J1s Hag3eMHbIX KOHCTPYKLMH, MOABEpraeMbIX
aTMOC(EPHBIM BO3AEHCTBHUAM OKpyKaloulel cpefibl TIpH pacHETHON TeMIepaType Hapy>XHOro
BO31yXa B XON0AHbIA neproa Munyc 40 °C u Bble, npuHuMatoT kodgduumeHT vy = 1,0. B
OCTaNbHbIX Cly4adX 3HaYEeHUA KOIhPHLMEHTA Y TPUHUMAIOT B 3aBUCHMOCTH OT Ha3HaYeHUA
KOHCTPYKUMHA U YCI0BHIT OKpYKatouleil cpepl.

6.1.28 3HaueHns NPOUHOCTHBIX XapaKTepUCTHK OGeTOHa MPH MIOCKOM (ABYXOCHOM) MK
00BEeMHOM (TPEXOCHOM) HANpPSHKEHHOM COCTOSIHMU CliedyeT Ompefeiarh C y4yeToM Buia #
knacca OETOHa M3 KPHUTEpHsA, BBIPAXKAIOLIErO CBA3b MEXAY NpelenbHbIMU 3HaYeHHAMH
HanpsKeHHH, NIEHCTBYIOUIMX B ABYX MM TPEX B3aWMHO MepleHANKyIIpHBIX HaNpaBieHHsX.

Hedopmaunn GeToHa criegxyeT ONpPEeNENsTh € Y4YeTOM [OCKOTO WM 06BbeMHOro
HAMPSXKEHHbIX COCTOAHHH.

6.1.29 Xapakrepuctuky OeTOHa-MaTPHLIBI B AUCTIEPCHO apMUPOBAHHBIX KOHCTPYKLMAX
cnenyeT NPUHUMATDh Kak 1151 GETOHHBIX M Kene300eTOHHBIX KOHCTPYKUMH.

Xapaxrepuctukn  pubpobetoHa B (PuOpOOETOHHBIX  KOHCTPYKUMAX  clieayeT
YCTaHaB/IMBATL B 3aBUCHMOCTH OT XapakTepUCTHK OeTOHa, OTHOCHTENBHOIO COAEpMaHwud,
¢opMbl, pasMEpoB U pacnonoxeHus ¢udp B GetoHe, ee cuenneHUs ¢ GETOHOM M (QU3MKO-
MEXaHUYECKNX CBOWCTB, a TaKXXe B 3aBUCHMOCTH OT Pa3MEPOB EMEHTA HUIIM KOHCTPYKLIMH.

6.2 Apmartypa

6.2.1 Ilpy npoexTHpoBaHWH KeNe300€TOHHBIX 3aHUH M COOPYKEHHH B COOTBETCTBHH C
TpeOOBaHUAMH, NPEABLABIAEMbIMU K OETOHHBIM U XeNne300eTOHHBIM KOHCTPYKLUMAM, A0MKHbI
ObITb YCTAHOBNEHBl BHUJ apMaTypbl, €e HOpPMHUpYEMBIE M KOHTPONMPYEMBiE MOKa3aTeny
KayecTna.

6.2.2 Jlna apMupoBaHus kene300€TOHHBIX KOHCTPYKUMH CNENyeT [PUMEHSTh
OrBevarollyto TpebOBaHWAM COOTBETCTBYIOLUMX CTAHJAPTOB WM  YTBEPKIECHHbIX B
YCTaHOBJICHHOM MOPAAKE TEXHUYECKUX YCIIOBUI apMaTypy CIeNyIOINX BUAOB:

rOpAYeKaTaHy0 TAJKYI0 H [1EpHOIHYECKOro NMpoduis ¢ NOCTOAHHOW W fepEMEHHON
BbICOTOH BBICTYMOB (KONbLEBOH W CEpNOBHANBIA TMPOdHUIL COOTBETCTBEHHO) AHAMETPOM
6-50 MM ;

TEPMOMEXAHUYECKH YITPOYHEHHYIO NepHOAN4ecKoro npoduis amamerpom 6-50 mum;

X010AHOAE(POPMUPOBAHHY IO MEPUOANHECKOTO MPOdKAA AMaMeTpoM 3—16 Mm;

apMaTypHBIE KaHaTbl AnamMeTpom 6—18 mm.

6.2.3  OcHOBHbIM 1OKa3aTeNeM KauecTBa apMaTypbl, YCTAHABJIMBAEMBIM  TIpH
NPOEKTUPOBAHUH, ABIAETCA KIacC apMaTyphl NO MPOYHOCTH HA PacTHKEHHE, 0003HAYAEMBI:

A — U1 TOpAYEKATAHON M TEPMOMEXaHUUYECKH YITPOYHEHHON apMaTyphl;

B, By ~ 141 xosnoaHonepopMupoBanHOit apMaTyphl;

K — qn1g apMaTypHbIX KaHaToB.

ApMaTypHble KaHaThl MOAPA3ACIAFOTCS Ha!

K7, n3roToBiieHHbIE U3 KPYIIIOi 1Kol MPOBONOKH;

K7T, n3roroBieHHble U3 MPOBOJOKH NEPHOANYECKOrO Npodus;

K70, nnactuyecku 06xatble, U3rOTOBNEHHBIC U3 FIAJIKOH NPOBOIOKH.
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Knaccel apMaTypbl N0 MNpPOYHOCTH Ha paACTAXEHME OTBEYAIOT TapaHTUPOBAHHOMY
3Ha4YeHUI0 Mpepena TeKyuyecTH, (U3MYECKOro WM  YCJIOBHOIO (PaBHOTO 3HAYEHHIO
HanpspkeHui, COOTBETCTBYIOWIMX OCTATOYHOMY OTHOCHMTENbHOMY yanunenuto 0,1 % wnu
0,2 %), c¢ obecnedeHHocTbio He Menee 0,95, ompelenseMOMy Mo COOTBETCTBYIOLIMM
CTaH/lapTaM.

Kpome TOro, B HEOOXOAMMBIX clyyasx K apMaType NpeabaBIAlOT TpeOOBaHUA 1o
JIOHOHUATENbHBIM MOKA3aTeNAM KayecTBa: CBapHBaeMOCThb, NIACTUYHOCTh, XJaJ0CTONKOCTD,
KOPPO3HOHHYIO CTOWKOCTh, XapaKTEPUCTHKH cLernieHus ¢ OeTOHOM M IIp.

6.2.4 Jlna >kxene300ETOHHBIX KOHCTPYKLMH 0e3 npeaBapUTENbHOTO HaNpsKeHHs
apMaTtypsl B Ka4eCTBE yCTaHABAMBAEMOMH MO pacyeTy apMaTyphl CIEAYET MPEeUMYLLIECTBEHHO
NPUMEHATb apmatypy nepuoanuyeckoro npoduns kinaccos A400, AS00 n A600, a Takxe
apmaTypy kiaaccoB B500 n BpS500 B cBapHeIXx ceTkax u kKapkacax. [Ipu obocHoBanuu
3KOHOMHHYECKOH 11€1eco00pa3HOCTH J10NycKaeTcs MNpUMEHATh apMmaTypy Ooliee BBICOKHMX
KJ1aCCOB.

Jns nonepeyHoro ¥ KOCBEHHOr0 apMHUPOBAHHSA ClIElyeT NPEHMYILECTBEHHO MPUMEHATD
raagkyto apmarypy krnacca A240 w3 craam mapok Ct3en w Ct3nc (¢ Kateropusmu
HOpMHUpyeMbiIX floKaszateied He Huxe 2 no FOCT 535), a Tawke apMaTypy nepHOANYECKOro
npotduas knaccos A400, A500, B500 n BpS00.

Jlna  npeaBapuTENbHO  HANPAXEHHBIX  KeJe300€TOHHBIX  KOHCTPYKUMH  ClleayeT
npeaycMaTpHBaTh:

B KA4eCTBE HAMpPAraeMoi apMaTyphbi:

TOPAYEKATAHYI0 M TEPMOMEXAHHYECKH YMPOUYHCHHYIO Mepuoaudeckoro npoduis
knaccos A600, A800 u A1000;

XONOAHOAEPOPMUPOBAHHYIO NTepHOaHUecKOTO Npoduns knaccos ot B,1200 xo B,1600;

xanaTHy 7-npoosodnyo (K7) knaccos K1400, K1500, K1600, K1700;

B KayeCTBE HEHANPATaeMOW apMaTypbl:

ropsiueKaTaHylo riajkyio kiaacca A240,

rOpAYEKATAHYI0, TEPMOMEXAHMYECKH YMPOYHEHHYH W XOJ0AHOAeHOPMHUPOBAHHYIO
nepuoanyeckoro npoduis knaccos A400, AS00, A600, BSO0 n BpS00

6.2.5 Ilpu BrIGOpE BHAA U MApPOK CTANM AN apMaTyphl, YCTAaHABIMBAEMOM MO pacuety,
a TaKKe TPOKATHBIX CTajed ANf 3aKJaJHbIX JeTajed CAeNyET YYMTbIBaTb TeMIlepaTypHble
YCNOBHSA JKCIUTyaTallMK KOHCTPYKLIMA U XapakTep UX HarpyXeHus.

B KOHCTPYKUMAX, JKCIIYATUPYEMBIX [TPY CTaTHUECKOH (1 KBa3UCTaTHYECKOi) Harpyske
B OTanJMBacMBbIX 3JaHHUAX, @ TAKOKE HA OTKPLITOM BO3AYXE U B HEOTAIIMBAEMBIX 3[aHUSAX NPH
pacueTHOH Temnepatype MuHyc 40 °C w Bbilie MOXET ObiTh NMPUMEHEHa apMaTypa BCeX
BbILUEYKA3AHHBIX KJIACCOB, 32 UCKIIOYeHUeM apmatypbl knacca A400 u3 cranu mapku 35I°C,
kiaacca A240 u3 cranu mapku CT3KM, NpUMEHsSEMbIX NPU pacyeTHOH TeMMepaType MHHYC
30 °C u Bbiwue.

[Ipu pacueTHOH Temnepatype Huxe MHUHYC 55°C pexkOMeHLyeTcs HCMOJb30BaTh
apmatypy kiacca Ac500C no {1] 1 A600 u3 cranu mapku 20" 2CDBA.

[lpy apyrux ycnoBusXx 3KcIUyaTallid KJIacc apMaTypel U MapKy CTalM NPHHHMAIOT (10
cneuuanbHbIM YKa3aHUsAM.,

[Ipy npoexTHpOBaHWM 30HbI NEpejlauu MPCABAPUTCILHOIO HANpXKEHHA, aHKEPOBKH
apmarypu! B 6eToHe B cOeAMHEHMH apmaTypbl BHax1ecTKy (0e3 cBapkH) ciaelyeT YYUThIBAThL
xapakrep nosepxsoctu apMmarypbl (FOCT P 52544, [3)).

Ilpn npoekTUpoBanyK CBAPHBIX COeAMHEHWH apMaTyphl CleAyeT Y4YMTbiBaTh CMocod
isrortonsiedns apmaryput (FOCT 14098, [2]).
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6.2.6 JIns MOHTaXHbIX (NOALEMHBIX) METENb IEMEHTOB COOPHBIX XKeNe300€TOHHbIX U
OETOHHbIX KOHCTPYKUMH ClelyeT NMpUMEHSTb ropA4YekaTraHyld apMaTypHYIO CTalb Kjacca
A240 wmapok Ct3cn n Cr3nc (C kareropusMH HOpMHpYEMBIX TNOKa3aTenedl He Huke 2

no M'OCT 535).
B cnyyae eciy MOHTaX KOHCTPYKIMHA BO3MOXKEH NpH pacueTHOW 3UMHElH TeMMeparype

nke MuUHyc 40°C, nud MOHTaxHBIX I€TeNb He JOMyCKaeTCs TNPHMEHATb CTalb

mapku Cr3nc.
6.2.7 OCcHOBHOH MPOYHOCTHOH XapaKTEPUCTHKOH apMaTypel siBjiseTcs HOPMAaTHBHOE

3HAaYeHHE COMPOTHBIIEHHA pacTXeHMI0 R,,, NpPUHUMAaeMOe B 3aBUCHMOCTH OT Kiacca
apmaTypb! 1o Tabunue 6.13.
6.2.8 PacueTHple 3HaYeHUs COMPOTHBIIEHNS apMATYphI PACTAKEHHUIO R, ONpeaelsoT no

popmyne

R, =2 (6.10)
Ys

rae ¥s — KoOQOULUHUeHT HamexXHOCTM [0 apmaType, NpHHKAMaeMblii paBHeiM 1,15 nng
npeneabHBIX COCTOAHMHN neppoit rpynne! ¥ 1,0 — 1% NpeAebHbIX COCTOSHUA BTOPOH
TPy
PacyeTHble 3HAYeHMs COMPOTHUBJEHHMS apMaTypsl pacTskeHuto R, TipuBeseHb (C
OKpYIJIEHWEM) Ui MpefeNbHBIX CcOCTOSHMI mepBoi rpynmbl B Tabnuue 6.14, Bropo#
rpynnsl —~ B Tabauue 6.13. [Ipy ItoM 3HaueHus R, And TpenenbHbIX COCTOSHHH MepBOH
Fpynnbl  MPUHATHl  PaBHLIMH  HAaUMEHBIUMM  KOHTPOJMPYEMBIM  3HAY€HHAM MO
COOTBETCTBYOILMM CTAaHAAPTAM.

Tadoauua 6.13

Homunanbsslit | HopmaTHBHbIe 3HAYEHHS CONPOTHBIIEHHUA PACTAKEHHIO R; ,
Knacc apmartypeb! auameTp ¥ PaCHETHbIE 3HAYECHUSA CONPOTUBIIEHHS PACTKEHHIO 11
apMaTypbl, MM NpeaenbHbIX COCTOAHMI BTOPOi rpynis R, 5, MITa

A240 6-40 240

A400 640 400

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
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3HaueHUA pacyeTHOro COMPOTHBAEHHUSA apMaTypbl CKATHUIO Ry MPUHUMAIOT PaBHLIMH
pacueTHbIM 3HAYEHUAM COMPOTHUBIIEHUS apMaTypPbl pacTsixeHuto Ry, HO He Ooilee 3HAYEHUH,
oTBeualLMX JAepopmMalraM YKOpOueHHs OeToHa, OKPYXKAIoUIEro CXKaTyl apMartypy: fpu
KPaTKOBPEMEHHOM NENCTBHH HArpysku — He 6onee 400 MIlla, npu AnuTeNbHOM AeHCTBUM
Harpy3ku — He Gonee 500 MlTa.

Jns apMaTypsl kiaccos B5S00 n A600 rpaHnuHble 3HaYEHHUA CONMPOTHBAEHHS CKATHIO
MPUHUMAIOTCA C TIOHMKAIOILNM KOYPDHLIMEHTOM yCnOBUi paboThi. PacueTHbie 3HaueHns Ry,
nipuBeeHb! B Tabnuue 6.14.

Tabnuua 6.14

3HayeHHs! PACHETHOTO COMPOTUBIEHHUA APMATYPLI ANIA NpelesibHBIX COCTOAHHI
Kacc apmatpsl nepso# rpynmnel, MIla
pacTaKeHH R, cxaruio Ry,
A240 210 210
A400 350 350
A500 435 435(400)
A600 520 470(400)
A800 695 500(400)
A1000 870 500(400)
B500 435 415(380)
B,500 415 390(360)
B,1200 1050 500(400)
B,1300 1130 500(400)
B,1400 1215 500(400)
B,1500 1300 500(400)
B,1600 1390 500(400)
K1400 1215 500(400)
K1500 1300 500(400)
K1600 1390 500(400)
K1700 1475 500(400)
[Ipumevanne -~ 3navenus R, B ckoOkax UCROAB3YIOT TOABKO MPH pacdeTe Ha KpaTKOBPEMEHHOE
JACHCTBUE HATPY3KH.

6.2.9 B HeobxoauMbIX ClyyasxX pacyeTHble 3HAYEHHS MPOYHOCTHBIX XapaKTEpUCTHK
apMaTtypbl YMHOXAOT Ha KO3Q(HUHEHTBl YcIoBUil paboThl Yy, YYHTHIBatOLHE OCOOEHHOCTH

paBoThl apMaTypbl B KOHCTPYKLIMH.
PacuetHble 3HaueHHs Ry, Ads apmatypb! kinaccoB A240...A500, B500 npusenensl B

rabauue 6.15.
Jlng monepeyHod apMaTypbl BCEX KJIACCOB PACHETHbIE 3HAYEHHUS CONPOTHBIEHUA R,

cnenyeT npuHumath He Oonee 300 MIa.
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Tadbnuma 6.15

PacyeTHble 3HA4YEHHUA CONPOTHBICHNA HONEPEHHONH apMaTypsl (XOMYTOB U
Knacc apmarypel OTOTHYTBIX CTEPHKHER) PaCTAKEHHIO /I NPENENbHBIX COCTORHUA nepBo#
rpynnsl, MITa
A240 170
A400 280
A500 300
B500 300

6.2.10 OcHoBHBIMH 1e)OPMALIMOHHBIMU  XapaKTEPUCTHKAMH  apMaTtypbl  ABNISIOTCS
3HAYEHHUS:

OTHOCHTENBHBIX  aedopMalMi  YAAMHEHHS  apMaTypbl &g MNPU  JAOCTHXEHWH
HaNpPAXKEHUAMH PaCYETHOrO CONpOTUBIEHUS Ry;

MOJY /1S YNPYTOCTH apMaTyphl £,

6.2.11 3HaueHus oTHOCHTENBHBIX AedopMaLlii apMaTypbl £y TPHHHMAIOT PaBHBIMHU:

AJiS apMATYPhl ¢ PU3HYECKUM MPeNlesIoM TeKY4eCTH

RS
€0 =71 (6. 11)

AJIR apMaTyphl € YCJIOBHLIM NMPEACIIOM TEKYYECTH

£, = -gé'-m.ooz. 6. 12)

N

6.2.12 3nauenns moayns ynpyroctu apmarypbl E, NDUHMMAOT OJWHAKOBBIMM TIpH
pacTHKEHUN U CKATHH U PaBHBIMU:

E,=1,95.10° MIla - ansa apMatypHbIX kaHatoB (K);

E;=2,0-10° MITa - ans octansHoit apMatypsi (A 1 B),

6.2.13 Jlnarpamme! cocToanus (1epOpMUPOBAHUS) apMATYPhl HCTIONB3YHOT MPH pacyeTe
*ej1e300€TOHHBIX DJIEMEHTOB 110 HENMUHEHHOH 1ehOPMALIHOHHONK MOEIH.

TIpy pacuere xene306eTOHHBIX 3IEMEHTOB NO HelHHENHON AedopPMaLMOHHON MoaenH
B KAa4yeCTB€  pacYeTHOW  JuarpamMmbl  COCTOSHMS  (nedopMUpOBaHMA)  apMmatypbl,
yCTaHaBJIMBAIOLIEH CBA3bL MEKY HANPAKEHUAMH O, M OTHOCHTEIbHBIMU AEPOPMALIMAMH €,

apMaTypbl, TPUHAMAIOT YNpOLUEeHHBIe AuarpaMmbl no Ttuny auarpamm [lpaHatns ans
apMaTypbi ¢ QU3MUECKHUM NpefeioM TeKy4ecTH Knacco A240 — A500, B500 asyxnuneiinyio
Anarpammy (pucyHok 6.2, ), a julss apMatyphbl C YCIOBHBIM MpeJeNoM TeKY4ecTH KlaccoB
A600 - A1000, B,1200 - B,1500, K1400, K1500 n KI1600 - tpexnuHeiinyto
(pucyHok 6.2, 6), 6e3 yueTa yIIpOUHEHHS 32 MTOLIAAKOH TEKYYECTH.

JlvarpaMmel  COCTOSIMMS apMaTypbl MpH  pPacTXKEHHH M CKATHH  TPUHHMAIOT
O/1MHAKOBBIMH, C YUETOM HOPMHUPYEMbIX PACUETHBIX COMPOTHBIEHHH apMaTypbl PACTAKEHHUIO
¥ CXKATHIO,

JlomyckaeTca B KauecTBe pacyETHbIX JMArpaMM COCTOSIHMSA apMaTyphl HCIOJIL30BATDH
KPHWBOJIMHEHHbIE pacyeTHble JMarpaMMbl, anmpokcumupytowme (GakTHHECKUE AMarpamMmbl
NepOPMHUPOBAHUA apMaTYpEI.
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6.2.14 Hanpsxenna B apMatype G, COMJIacHO JBYXJIWHEHHO! nuMarpaMMe COCTOSHUSA
apMaTypbi ONPEAENA0T B 3aBUCUMOCTH OT OTHOCHTENBHBIX JedopMannii €,no hopMmynam:

npu 0< €5 <&y

s, E s (6.13)

npu €50 < € < €52

o, =R,. (6.14)
3navennsa ey, E; n R, npunumator cormaco 6.2.11, 6.2.12 u 6.2.8. 3Hauenus

OTHOCHUTENLHON leopMaunm €,y NpUHUMAOT paBHbIMU 0,025,

Jlonyckaetcs  npu COOTBETCTBYIOLIEM  OOOCHOBAHMM  NPUHUMATH  BENIMYHHY
OTHOCHTeNbHOH jedopmaumu €., MeHee uau Gosee 3Hauyenus 0,025 B 3aBUCMMOCTH OT

MapKH CTany, TUTIa apMUPOBaHHS, KPUTEPHS HAEKHOCTH KOHCTPYKUMH W APYTHX (aKTOPOB.

a (o3
os0= 0= R,
\ arctgk's £,
£ &2
0 G\
G2 = ]) l R.\
G0 = Ry
ov =09 R
arctgkly €s
Evi €50 £42

¢ — ABYXJMHEHHan anarpaMma; 6 — TpexnuHeitHas Anarpamma

Pucynox 6.2 ~ JInarpaMmabl COCTOAHNR PACTAHYTOH apMaTyphl

6.2.15 Hanpsxenus B apMaType G, COIVIaCHO TPEXJIHHENHOH AWArpaMme COCTOSHMA

ApMatTypht ONIPEIENAIOT B 3aBUCUMOCTH OT OTHOCHTENLHLIX AehopMatnit €, no Gopmynam:
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npu0< g, <¢ggy

o, =€,k (6.15)
Mpu €5 S € S €
o €. —¢ o.
o, ={|1-—=sL [ 2 sl L SR <1IR, . (6.16)
’ Rs €50 ~ €51 Rs ’ ’

3nauenus €y, E; 1 R, npuHuMaloT cornaco 6.2.11,6.2.12n 6.2.8.
3HayeHuA HanpsXXeHWH O, NPHUHUMAOT paBHBIMH 0,9K;, a HaNpsKEHWH Oy — paBHO

1,1R,.
o 0,9R,
3HAU€HUA OTHOCHTEbHBIX JehOopMauui & MPUHUMAIOT paABHBEIMH 0 a

nedopmaunit € — pasubiMu 0,015.

7 beroHHBIe KOHCTPYKIUM

KoHcTpyKuMM pacecMaTprBaloT Kak OETOHHbIE, €CM UX NMPOYHOCTh 00ECTIeHEHa OTHUM
T0/1bKO DETOHOM,

bBeToHHbIE 37IEMEHTB MPUMEHSIOT!

a) NPEUMYILLECTBEHHO Ha CXKaTHe NPH PaciioNOXEHUH TTPOJIOILHON CKUMAIOLIEH CUIIBI B
npejesax rnonepeyHoro CeYeHNs 3J1EMEHTa,;

0) B OTHENbHbIX cAY4asgX B KOHCTPYKUMAX, paldoTaloumMx Ha CKaTHE MpH
pacnofoXeHUH MNpOAOJBHON CXWUMAKOUIEH CHJbl 32 MpeielaMH MOMNEPEYHOro CeUYeHUs
DJIEMEHTA, a TAKXKE B W3rnbaeMbix KOHCTPYKLMAX, KOTAA UX paspyLUEHHE He npelcTasiseT
HEMOCPEACTBEHHON OMACHOCTH VIS JKU3HU JHOAEH 1 COXPaHHOCTH 000pY10BaHHUS.

Konctpykunn ¢ apmarypolf, nnoumaab CceyeHus KOTOpPOH MEHBLIE MHUHHMAJIBHO
AOMYCTUMOH NO KOHCTPYKTHUBHBIM TpeboBanuam 10.3, paccMaTpuBatOT Kak OETOHHAIE.

7.1 Pacuer GETOHHBIX 3JIEMEHTOB NO MPOYHOCTH

7.1.1 BeTOHHBIE 3EMEHTbI PACCUMTHIBAIOT MO TMPOYHOCTH HA IAEHCTBHE NPONOJBHBEIX
CIKMMALOILIMX CHIL, M3TUOAIOWMX MOMEHTOB U ITONEPEUHbIX CHJI, @ TAKIKE HA MECTHOE CXKATHE,

7.1.2 Pacuer no npo4HOCTHM OETOHHBIX 3NEMEHTOB TNpH AEHCTBUM NPOJAOJbHO#H
CKMMAlOWEH CUbl  (BHELEHTPEHHOE Ckathe) M u3rubaronlero MomeHTa  Clieayer
NPOU3BOAUTD NI CEYEHU N, HOPMANIBHBIX K UX MPOAOJILHON OCH.

PacueT 6eTOHHBIX 31E€MEHTOB NPOM3BOAAT Ha OCHOBE HENWHEHHOH nehOpMaUMOHHOHN
mojenu cornacHo 8.1.20-8.1.30, npuHuMas B pacueTHBIX 3aBUCHMOCTAX IOLIAb apMatyphi
pasHoN Hy10. Jlonyckaerca pacuer OETOHHBIX 3JEMEHTOB NPAMOYTOJILHOIO W TaBPOBOIO
CeYeHWH T1pU [OEHCTBUM YCWIMA B MJIOCKOCTH CHMMETPHM HOPMANIBHOTO CEYEHMS
MPOU3BOANUTE MO MPEAENbHBIM yeHUnnaM cormacho 7.1.7-7.1.12.

7.1.3 BeTOHHbIE 3NEMEHTH! B 3aBUCUMOCTM OT YCl0BHMH MX paboThl u TpeboBanui,
NpeAbABAAEMBIX K HMM, PACCUHTBLIBAIOT MO MPEAENbHbIM YCUIUAM 0€3 ydeTa UiIW C y4eToM
CONMpPOTHBIIEHUA OCTOHA PACTAHYTOH 30HbL,

bes yuera conporuienus GeToHa pacTaHyTO# 30HbI (PUCYHOK 7.1) NPONU3BOIAT pacyeT
BHELIEHTPEHHO CXKATBIX 3JIEMEHTOB MPH PACNONOKEHHU MPOJOJBHON CKUMAIOILEH CHIb! B
fpejenax [onepeuHoOro CCeYeHus IeMeHTa, [pUHUMAas, 4YTO JOCTHKCHUC IPEACILHOrO
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COCTOAHUS XapakTepusyeTcs paspylueHdem cxartoro OetoHa. ConportupieHue OeToHa
CKATHIO TIpH pacueTe Mo MpeAeNbHBIM YCHIUAM YCJIOBHO NPEACTABASIOT HAMPMXEHUAMH,
paBHbIMH Rj, PAaBHOMEPHO pacnpelleiecHHbIMA 110 4aCTH CXaToHi 30HBI (YCIOBHON CHKaTOH
30HBI) ¢ UEHTPOM TAXKECTH, COBNAAIOILMM C TOYKOH TPUIOKEHHS NpoaonbHON cuibl (7.1.9).
C yuetom conpoTuBieHUs O€ToHa pacTAHYTOH 30HBI (PUCYHOK 7.2) NpOU3BOMASAT pacyeT
3JIeMEHTOB, pabOTAIOLIHX Ha CXKaTHE NMpH pacrooKEHHH MPOAOABHON CkUMaroLed CHIbl 3a
rpeaenaMy NOAEPeHHOro CEYEHNA dNIEMEHTa, U3rHOaeMBbIX 3JIEMEHTOB, a TAKXKE 3/1EMEHTOB, B
KOTOpPbIX He JONYCKalOT TPELIMHbI 0 YCIOBUSAM 3KCIUTyaTaliuk KOHCTpykuui. TIpyu 3Tom npu
pacueTe MO  NpPEUENbHBIM  YCHIMSAM  NPUHUMAIOT, YTO NpEAEeNbHOE  COCTOSHHUE
XapakrepusyeTcs JOCTHXKEHHEM MNpeleNbHBIX YCHWIWA B OeToHe pacTAHYTOH 3OHbI,
orpesieNiieMbIX B PEeANON0oKeHUH ynpyro# pabotel 6etoHa (7.1.9, 7.1.10, 7.1.12).

R[)

{
:}_'___»._._____4_______ <er’4h . | 7 {?
2/

/]/
h

T
Uenrp
THKECTH
CeUeHHs

l

A

Pucynor 7.1 — Cxema ycuauii v 301i0pa HAOPSHKEHHHA B ce4eHHH, HOPMALHOM K NPOA0JILHOH
OCH BHEILEHTPEHHO CKATOr0 GETOHHOrO Y/1eMeHTa, PACCHNTLIBAEMOT 0 110 NPOYHOCTH 6e3 yyera
CONPOTHBAEHNA DeToHA PACTAHYTOH 30HBI

N

/l/
h

Rhl b

Pucynok 7.2 - CxeMa ycuanii 4 yni0pa RANPSHKCHUR B CCHEHHH, HOPMATLHOM K IPOJ10bHO#M
ocH H3rnhaemoro (BHCIEHTPERHO CXKATOr0) GETOHHOI 0 WIEMEHTA, PACCUHTBIBAEMOTO NO
[IPOUHOCTH € YHCTOM CONPOTUBICHUH BETOHA PACTAHYTOH 30HbI
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7.1.4 Pacyer no npoyHOCTH GETOHHLIX IEMEHTOB MPH JIEACTBUM NOMNEPEUYHBIX CHUJI
[NPOU3BOMAT M3 YCIIOBHSA, 10 KOTOPOMY CyMMa COOTHOLIEHHi IMaBHOTO pacTATHBAIOLIErO

8
Hal'lpﬂ)KeHHﬂ K pAaCY€THOMY CONpPOTHUBIIEHHKO 0eToHa OCCBOMy paCTﬂ)KCHVl}O —mt Uu
Rbt
FJIABHOIo CXMyUMariuero HanpAaXXEeHna K pACYETHOMY COMNPOTHUBICHHUIO peToHa OCECBOMY
Gmc
CHATHIO T He JoJKHa npesbiwarts 1,0.
b

7.1.5 Pacuetr no mpo4yHocTH GETOHHBIX 3JIEMEHTOB Ha AefcTBME MECTHOH Harpysku
(MecTHOE CxaTHe) NPOU3BOAAT cornacHo ykaszanuam 8.1.43 — 8.1.45.

7.1.6 B OeToHHBIX J/eMeHTax B ciyyasx, ykasaHdbix B 10.3.7, Heo6Xomumo
MpeNyCMaTpHUBATL KOHCTPYKTHBHYIO apMarypy.

Pacuer BHELICHTPECHHO CXKATbIX OETOHHBIX 3JIEMEHTOB MO npeaeabHbIM YCHITHAM

7.1.7 Tlpu pacuere no MPOYHOCTH BHELEHTPEHHO CXKAThIXx OETOHHBIX INEMEHTOB Ha
JeAcTBHE CHOKMMAIOILEH MPOACIBHONR CHITbl CEAYET YYMTHIBATH ClTy4alHbIA JKCLEHTPUCHUTET
e,, TPMHUMaeMbli He MeHee:

1/600 naMHBI 3N€MEHTa MM PaCCTOAHMA MEXLY ero CEeYeHHAMH, 3aKPETVIEHHBIMU OT
CMELLEHHS;

1/30 BBICOTHI ceuenus;

10 MM,

J17151 2J1eMEHTOB CTaTHYECKH HEONPEAEIUMbIX KOHCTPYKLMH 3HaUYeHHE IKCIEHTPHCHTETA
MPOAONBHON CHIIbI OTHOCHTENBHO LEHTPa TAKECTH MPUBEAEHHOTO CEUYCHHUS ey NMPUHUMAIOT
paBHbIM  3HAYEHHMIO  IKCLEHTPUCHTETA, MOJIy4EHHOro M3  CTATHYECKOro  pacuyera,
HO He MEHee e,

Jlis 371eMEHTOB  CTaTHYECKM ONpelEMMbIX KOHCTPYKUHH  3KCUEHTPUCHTET e
MPUHUMAOT PABHBIM CYMME JKCUCHTPUCHTETOB — U3 CTATUUECKOTO pacueTa KOHCTPYKUUR
CJ1y4anHoro.

7.1.8 Tlpn rubxocTH 371€MEHTOB 19.>14 HeoOXOOMMO YYMTHIBATL BJIMAHHE Ha HX

1
HECYLIYI0 CHOCOGHOCTH MPOTHGOB MyTEM YMHOXKEHHS 3HAYeHHH ey Ha KOIQGOHUUHMEHT 1,
onpenenseMblit cornacHo 7.1.11.

7.1.9 Pacuyer BHEUEHTPEHHO CXaTbiXx OETOHHBIX 3EMEHTOB TpPH PACMONIOKCHUH
NPOAONLHON CxxuMatoLed cunbl B Nipeenax MonepeyHoro ceveHus 3NEMEHTa NPOM3BOJIAT U3
yCnoBHA

N<R,-4,, (7.1)

rae N — JedcTByouas npoao/bHas cuia;
Ap — mmowmans cxaroi 30Hbl 6eTOHa, onpeaenseMas U3 yCIOBHsA, YTO €€ LEHTP TAKECTH
COBMA/IaET C TOYKON MPUIOKEHHS MPOJONILHOM cHiibl N (¢ yueToM nporuba).
JIns 31eMEHTOB NPAMOYFONLHOrO CEUECHHSA

Ab=b-h-(1—£%0ﬂ). (7.2)

Jlomyckaercst pacucT BHELECHTPEHHO CXKATbIX 3NEMEHTOB NPAMOYTOAbHOI0 CEHEHHUS NIpK
IKCLLEHTPUCHUTETE MPOAONBLHON cHitbl eg < A/30 v [y £ 20~ npOM3BOAMTL K3 YCJIOBUA
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N<Q Ry A, (7.3)

rae A - mIowanb NonepedHoro CEYeHUs dNeMeHTa,;
¢ — KO2(QOULHUEHT, TPUHUMAEMBLHA NTPH JJIMTEJbHOM JEHCTBMM HArpy3ku 1o Tabmauue 7.1

]
B 3aBUCHMOCTH OT THOKOCTH —2— 9JIEMEHTA, IMPH KPAaTKOBPEMEHHOM JAEHCTBHH

Harpy3kd 3HaY€HHUs ( ONpeneAloT Mo JIMHEHHOMY 3aKoHy, npuHumas ¢ = 0,9 npu
/ I
9 =10u¢=0,85 npu 2=20;
h h
10 — pacyeTHas AJIMHA JJICMEHTA, olipeacisieMan Kak aJis Kene3zo0e TOHHBIX AIEMEHTOB.

Tabnuna 7.1
l/h 6 10 15 20

0 0,92 0,9 0,8 0,6

BHeueHTpeHHO CXaTble OETOHHBIE IEMEHTBbI, B KOTOPBIX TMOSBJIEHHE TPELIMH He
IOMycKaeTcs 10 YCJAOBHAM JKCITyaTalldy, HE3aBUCUMO OT pacyeTa U3 ycrosus (7.1) DOmKHbI
ObITb TIPOBEPEHBI C YYETOM CONPOTHUBIECHHA GETOHA PACTAHYTOMN 30HbI U3 YCIOBUSA

Ry, - A

N< (7.4)

y .
7'%"’!'%—1

Jlns 31eMeHTOB NPAMOYronbHOro ceyeHus ycnosue (7.4) umeer BUI
N < Rbf b * h
6ey 1 -1
h

(7.5)

B dopmynax (7.4) u (7.5):
A — ruUToLLazb MOTIEPEYHOTO CEUEHHA OETOHHOrO JJIEMEHTA;
| — MOMEHT WHEpLHH CeYeHHA HETOHHOTO 31EMEHTA OTHOCHTENBHO €ro LEHTPA TAKECTH;

Yi— pacCTOAHHUE OT LUEHTPA TAKCCTH CEUCHUA 3JIEMEHTA A0 Haubonee pacTsAHYTOT0 BOTOKHA,

1 — k0dpPunKeHT, onpeaensemblii CornacHo ykaszanuam 7.1.11.

7.1.10 PacueT BHELEHTPEHHO CKaTblX OETOHHBIX 3JEMEHTOB [PH PaclOI0KEHHH
Npoj0ibHON CKUMAIOLLENR CHIbl 33 NpeenaMH MONEPevHOro CeUeH s IEMENTA NIPOU3BOMAT
u3 ycnosuit (7.4) u (7.5).

7.1.11 3HaueHne ko3dduLMeHTa 1), YYHTHIBAIOLIECTO BIuAHHUe npornba Ha 3HaueHHe
IKCUEHTPUCHTETA NPOJOILHON CHITBI g, OMpeneIsiioT no hopmyJe

I

n=——. (7.6)
-2
NCI'
e N, - yCrnoBHas KpuTHueckas cyia, onpenensemas no Gopmyne
2
D
N, =2rs, (7.7)
ly
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rae D - )eCcTKOCTb EMEHTa B NMpefebHOR NO NMPOYHOCTH CTaMH, Ofnpejiesemas KaK ajis
*Kene300eTOHHBIX 31eMEHTOB, Ho Oe3 yuera apMaTypsl, corsacHo 8.1.15.
Pacuyer n3ru6aembix 6eTOHHBIX 3/1EMEHTOB 10 NMPEALTbHBIM YCHIHAM

7.1.12 Pacuet uzrubaembix 6ETOHHBIX JEMEHTOB CJIey€ET IPOU3BOANTD U3 YCIIOBUS

MS M(/h (78)

rie M — u3rvbarolliuit MOMEHT OT BHELIHeH Harpy3ku;
M, — npenenbHbli U3rubalOIMA MOMEHT, KOTOPbI MOXET ObITb BOCHIPHHAT CEYEHUEM
3JIEMEHTA.
3HaueHue M, onpeaensioT no popmyie

My =Ry W, (7.9)

rae W -- MOMEHT COMIPOTUBJICHHUS CEYCHUA IJIEMEHTA 1A KpaﬁHCFO pacTaHYTOT0 BOJIOKHA.
151 3neMeHTOB MPAMOYTrOJbHOTO CEUeHUs
bkt
—

W (7.10)

8 Kene3obeToHHbIe KOHCTPYKUMH 0e3 MNpPEABAPHTENBHOr0 HANPSKEHHs
apmartypsl

8.1 Pacuer 34eMEeHTOB  7ee300eTOHHBIX KOHCTPYKUMH MO  MpeRe/ibHbIM
COCTOAHHUAM NEPBOH rpynnpl

Pacuer xe1e306eTOHHBIX 2JICMEHTOB MO NPO4HOCTH

KenezobeToHHbIE 21€MEHTB! PACCYUTHIBAIOT MO NPOYHOCTH Ha JeHCTBHE M3rnbarowmx
MOMEHTOB, TMpPOMOJBHBIX CHJI, MOMEPeYHbIX CHJ, KPYTAWIMX MOMEHTOB M Ha MECTHOE
AEHCTBHME HArpy3KH (MECTHOE CXKaTHeE, NPOJABIMBAHKE).

Pacuer 1o npo4HoCcTH Kes1e300eTOHHBIX JIEMEHTOB HAa JeiicTBMe U3rudaromux
MOMEHTOB H MPOAOJIBHBIX CHJI

Obuwue noroxcenus

8.1.1 Pacuer no mpoyHOCTH KENe306€TOHHBIX ITEMEHTOB NPH AEHCTBHUH M3rHbOaloOUMX
MOMEHTOB W TPOJIOJbHBIX CHJ1 (BHELEHTPEHHOE CKaTHe WM PACTKEHHE) ClelyeT
MPOU3BOANTE AJIA CEYEHUH, HOPMANbHBIX K UX IIPOAOJILHOM OCH.

PacueT Mo MpoYHOCTH HOPMANbHBIX CEYEHUH jKene300eTOHHbIX INEMEHTOB CIEAYET
NpOM3BOAMTL  HA  OCHOBE  HENMHEHHON  eOpPMAaUMOHHOR  MOAENH  COrjiacHo
§.1.20 - 8.1.30.

Homnyckaercs npon3BoauTh pacdeT Ha OCHOBE TMPECNTbHBIX YCHIH!

KEJIE300€TOHHBIX IEMEHTOB MPAMOYI0JbHOI0, TABPOBOrO M ABYTABPOBOr0 CEYEHMUII ¢
apMaTypoi, pacnoioXeHHol y MnepleHauKyIApHbIX TIOCKOCTH M3rula rpaHeil JyeMenTa,
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npH  AEHCTBUM  YCUIMH B NNOCKOCTM  CUMMETPMM  HOPMAibHBIX  CEYeHHd
cornacHo 8.1.4 - 8.1.16;

BHELEHTPEHHO CIKATBIX 3JIEMEHTOB KPYTrJIOro M KOJBLEBOTO MOMEPEUHbIX CEUEHHH ~ MO
YKa3aHWAM npuiaoxeHus I

8.1.2 Ilpu pacuere BHEUEHTPEHHO CXKATBIX JIEMEHTOB CJICAYET YYMTHIBATH BIMAHHE
nporu6a Ha MX HECYIIYIO CMOCOOHOCTb, KaK MpaBuilo, MyTeM pacuyera KOHCTPYKUMA MO
neGopMUpPOBaHHON CXEME,

JlomyckaeTcs MpPOU3BOJMTL pacyeT KOHCTPYKUMA MO HeaehOpMHPOBAHHON CXeMe,

/
yuuTBIBAs MpH rUGKOCTH ~~ > 14 amsinue mporuGa dieMeHTa Ha ero MPOYHOCTb MyTEM
i

YMHOXKCHHS HayajlbHOro0 3KCLUEHTPUCHTETA ey Ha KOIPOHUUMEHT 1|, OMpe/IeNsieMblii COrIacHO
ykazanusam 8.1.15.

8.1.3 JIns xXene306€TOHHBIX 31IEMEHTOB, y KOTOPBIX NMPEAENbHOE YCHIHME MO MPOYHOCTH
OKa3bIBAETCA MEHbLIE MPEJAETHOr0 ycunus no oOpaszosanuio TpemmH (nn. 8.2.8 ~ 8.2.14)),
nIoWaAb CEueHUs TNPONOJLHOM pacTAHYTOH apMaTypbl OOKHAa ObITh YBEJMYEHA 110
CpaBHEHMIO C TPeOYEMOH U3 pacyeTa MO NPOYHOCTH He MeHee YeM Ha 15%, unu onpeneneHa
W3 pacueTa Mo NpoYHOCTH Ha AeHCTBHE NPENEIBHOTO YCHIKs 0 06pa30BaHMIO TPEILHH.

Pacuem no npoynocmu HopmanbHblx ceyeHull No NPedeIbHbIM YCUNUAM

8.1.4 IlpenenbHbie yCHIHA B CEYEHMH, HOPMAJBHOM K IIPO/OJIBHOM OCH 3NIEMEHTA,
C.1eAyeT OMNpeAenATh UCXOAR U3 CACAYIOWMX NPEATTOCHIIOK:

CONpoTHBJEHHE OETOHA PACTHKEHNIO IPUHUMAIOT PABHBIM HYIIIO;

COMpoOTHBJIEHHE OETOHAa CXATHIO MNPENCTABIACTCA HANpKEHUAMH, PaBHBIMU R, 1
PaBHOMEPHO paclpeeNeHHbIMH MO C3KaTol 30He GeTOHa,;

aedopManur (HANpSXKEHUA) B apMaType ONpEnesloT B 3aBUCHMOCTH OT BBHICOTHI
c)kaTolt 30HbI OeToHa;

pacTATMBAIOLIME HAMPAKEHUA B apMaType MpHHUMalOT He Oosee pacyeTHOro
CONPOTHBIIEHHA PACTAKEHHUIO Ry;

CKMMAIOWME HanpskeHUs B  apmarype TNpHHUMalOT He Gonee pacyeTHOro
CONPOTHBJIEHUS CoKATHIO R,

8.1.5 Pacyer no npoyHOCTH HOPMAILHBIX CEYEHHH CredayeT INpPOWU3BOAMTL B
3aBUCUMOCTH OT COOTHOLUEHHS MEXAY 3Ha4€HWUEM OTHOCHTEJILHOHW BBICOTbI CKATOH 30HBI

oeTona &zi, OMNpeAenseMbiM U3 COOTBETCTBYIOLUMX YCJIIOBUH pPaBHOBECHS, M 3HAYEHHEM
hy
rpaHHYHON OTHOCHTEIBHOM BBICOTBI CXKATOH 30HBI &g, MPH KOTOPOM MPEEIbHOE COCTOAHUC
3/]eMEHTa HacTynaeT OJHOBPEMEHHO C JOCTHXKEHHEM B PaCTAHYTOH apMaType HanpspKeHus,
PaBHOIrO pacyeTHOMY CONPOTHBIIEHHUIO R;.

8.1.6 3uaueHue &g onpeaensior 1o hopmyne
x 0,8
Ep=-Ff =, 8.1
hO 1+ E;Y‘_EL

€p2

I'NI¢ €,/ — OTHOCHTENbHAA JAedopMaLus pacTAHYTOH apMaTypbl Ipy HaNpsHKCHUAX, PaBHbIX R;

4]
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R
I
gs,el - £’

N

(8.2)

€2 — OTHOCUTENbHAA JledopMalUs CKaToro OeToHA MNpU HANpsIKEHUAX, PaBHBIX R,
MprHUMaemas B COOTBETCTBUU ¢ ykazanuamu 6.1.20.

Jns taxenoro Gerowa knaccos B70 — B100 w ans menkozepHucroro OetoHa B
yucaurtene gopmyist (8.1) Bmecto 0,8 crexyer npuuumars 0,7.

8.1.7 Ilpu pacueTe BHELUEHTPEHHO CXKATHIX Xe1e300€TOHHBIX 3JEMEHTOB B HayalbHOM
YKCLUEHTPUCHUTETE MPUIOKEHUS TNPONOJNBHOH CHNbl ey CilelyeT YYHMTHIBATh CIy4YanHbih
IKCLEHTPHCUTET e, NPUHUMAEMBIii He MEHEe:

1/600 nnuHb 31eMeHTa MKW PacCTOSHUA MEXAY €ro CEeYEHMSMH, 3aKPEIUIEHHBIMU OT
CMELIEHUS;

1/30 BbICOTBI CEUEHMS,

10 mm.

Jl1s 31eMEHTOB CTaTHYECKH HEOTIPEAETUMBIX KOHCTPYKLINH 3HaYE€HHE IKCLEHTPHCHTETA
NPONOJILHON CHIIBI OTHOCHTENBLHO UEHTPA TSHKECTH NPUBENEHHOrO CEYEHUS ey NMPUHUMAIOT
PaBHbIM  3HAYEHUIO JKCUEHTPUCHTETA, [MOJYUYECHHOrO K3  CTATHYECKOro  pacuera,
HO HE MEHee ¢,.

Jns  JMeMEHTOB  CTAaTMUYeCKH OMNpeaenuMblX KOHCTPYKUWH  DKCLEHTPUCHTET ¢
NMPUHHUMAIOT PAaBHBIM CYMME 3KCUEHTPUCUTETOB M3 CTaTMYECKOrO pacyeTra KOHCTPYKUMHA M
CAy4ainHoro.

Pacuem uzzubaemuix s.1emMenmos

8.1.8 Pacuer no npoynocty ceveHHit n3rubaemMbiX 21eMEHTOB NPOU3BOIAT U3 YCIOBUSA

MS Ml[!a (83)

rae M- u3rubarouwmrit MOMCHT OT BHEILHEH HArpy3Ku:
M, s — npenenbHpIl U3rubaoWMi MOMEHT, KOTOPbIH MOXET ObITh BOCIPHUHSAT CEUEHHEM
3JIeMeHTa.
8.1.9 3Hauenne My, a1 u3ruOaEMbIX 3JIEMEHTOB NPAMOYroJbHOTO CeYeHHUs

x
(pucyHok 8.1) npu & = 7— < &g onpenensior no dopmyne
)
My, =Ry -b-x-(hy~0,5x)+R,.- A; -(hy—a'), (8.4)
TIPH 3TOM BbICOTY CXKATOM 30HbI X OTIPEJIEIAIOT 110 PopMye
r= R,-A;—Ry.- A,
Rb ' b ‘

8.1.10 3nauenne M, s u3rnbaeMbix S7EMEHTOB, UMEIOLMX TOJIKY B CXKATOH 30HE

(8.5)

(TaBpOBBbIE U ABYTABPOBble ceueHus), npn &=-—<Ep onpenenstoT B 3aBUCUMOCTH OT
ho
NONOKCHUA TPAHULIL! CKATON 30HbI:
a) ecau rpaHuLa NMPOXOAMT B nojke (pucyHok 8.2, a), 1.€. CoOII0AAETCA YCIOBHE

R A, SRy bl by +R.- AL, (8.6)
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0) ecnu rpaHudua mpoxoauT B pebpe (pucyHok 8.2, 6), T.e. ycnoeue (8.6) He
cobmoaaercs, 3HaueHne M, onpenenstor no gopmyne

M, = Ry-bex-(hg=0,5x)+ Ry (b ~b)-hy -(hy=0,5-hy )+ R - 4; (B =a'), (8.7)

IpY ITOM BBICOTY CKATOH 30HbI O€TOHA X ONpEAensoT No GopMyJe

R4 R A Ry -b) by
R,
.: R LA> '
[ g —— erAh
M N
( % Qc
O e RA,

Pucynok 8.1 — Cxema ycuauit  3mopa HanpsixkeHui B Ce4eHHH, HOPMAJIbHOM K MPOA0AbLHO#M
ocH H3rnbaemoro xes1e3060eTOHHOr o0 31eMeHTa, NPH €ro pacyeTe M0 NPOYHOCTH

u

o

! AA"

’

by /)
L]

~

0

hy'

f

ht'

' A
. by 4 y
1 yan 1
4 .

/:0

o

X

y

— T3

7

h

(8.8)

Pucynox 8.2 — flonoxenne rpaiibl ¢xaroif 30Hb1 B ceHeHUn H3rubaemoro »xene3o0eToHHOro

INEMEHTA
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8.1.11 3nauenue b , BBOAMMOE B pacyeT, IPUHUMAIOT W3 YCIOBHS, UTO LIHPHHA CBEca
MOJNKK B KaXAYIO CTOPOHY oT pefpa Ao/kHa ObITh He Gonee 1/6 nponera aneMeHTa M He
posee:

a) Mpy HaJlMuyMK TNomnepeuHblx pedep MM npu h",- >0,1h — 1/2 paccTosHus B CBETy

MEXJly MPOLOJIBHBIMU pedpamu;
6) IIpU OTCYTCTBHHM IOMEPEUHBIX pebep (MM NpH PacCTOAHUAX MEXAY HUMH 0OJBLIKX,

“4eM PacCTOAHUA MEXLy NPOAIOIbHLIMU pebpamu) u Ay < 0,1h -6k ;
B) NPY KOHCOJBHBIX CBECAX MOJKH!
MnpH /z’f 20,1 ... .. 6h' ;

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

npu hy <0,05h — cBechl He Y4HUTHIBAIOT.
8.1.12 [lpu pacyeTe M0 MPOYHOCTH U3rMGAEMBIX 3IEMEHTOB PEKOMEHIYETCs COoBI0AaTh
ycnosue X < Ep - hy.

B cny4ae, korna no KOHCTPYKTHBHBIM COOOpaXEHHAM MIIM M3 PacyeTa 1o Mpeae/ibHbIM
COCTOSHHAM BTOpOiA Ipymnibl IJIOWA/b PACTAHYTON apMaTypbl NpvHATa OONbLIEH, YeM 3TO
Tpebyercs g cobmonenuns yenosus x <Ep-hy, nomyckaerca npenesbHbIi M3rubaomi

MOMEHT M, onpeaenats no hopMynam (8.4) uin (8.7), nOACTaBIAA B HUX 3HAYE€HUS BBICOTHI
C)KaTOM 30HbI X =E&p .
8.1.13 Tlpu cuMmeTpu4HOM apMHpoBaHuM, koraa R.-A =R A, 3Hadenue M,

ORpeNeNstoT o Gopmyne

M, =R A (g —a"). (8.9)

Ecan Belumciennas OGes yuera cxkaroit apmatypst (A4, =0) BbICOTa CKaToM 30HbBI

x<2a’, B popMyny (8.9) nMo/ICTaBIAIOT BMECTO @’ 3HAUEHUE
2

Pacyem SHEYCHMPEHHO CoHAMBbBIX ITEMEHMOE

8.1.14 Pacuer nmo rpoYHOCTH MNPAMOYTONBbHBIX CEYEHWH BHELEHTPEHHO CHKATBIX
371€MEHTOB MPOU3BOAAT U3 YCIIOBHUS

N-e<Ry-b-x(hy—0,5x)+ R, - A (hy—d'), (8.10)

rae N - npoaosibHas cuia OT BHEILHEN Harpy3Ku;
¢ — PacCTOAHWE OT TOUKK MPUIIOKEHUS NPOAOALHON cuabl N 10 LUEHTPA TAXKECTH CCUCHHUH
PacTAHYTON MW HaUMeEHeE CXKaToH (MM MONTHOCTBIO CHKATOM CEYEHUU IJIEMEHTa)
apMartypsl, paBHoe

hy—a

8.11
5 (8.11)

C’Zeo'n+

3neck 1) -- KOIQOUIMEHT, YIUTHIBAIOWMIA BAKSIHKUE NPOJAOJIbHOrO M3ruba (mporuba)
YIEMEHTA A €ro HECYLLY o CliocoBHOCTL ¥ onpedenseMbiii cornacHo 8.1.15.
co- 1o 8.1.7.
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BbicoTy c3KaTo# 30HBI X OIPEeNeAlOT;
a) npu &= _h% < &g (pucyHok 8.3) o popmyJe
- N+Rs 'As _Rsc'Asl

x : 8.12
" (8.12)

6) npu &= % > Ep no Gopmyie

1+¢ ,
N+RS-AS-1~——~&—RSC-AS

—&r
. | (8.13)
Rb b + *‘ggs ' As
hy(1-Eg)
N
JEN 41
- Rl)
3| ——— R A /
- R/)A/) ‘4:‘7 -

D)

N -
It

) R \ f /

Pucynok 8.3 — CxeMa ycuaMii n 3mopa HanNpsiskeHUH B ce4eHNN, HOPMAJILHOM K TIPOI0JbHOM
OCH BHELIEHTPEHHO CKATOrO JKe1e300eTOHHOr 0 31eMeHTa, NIPH pacyeTe ero No NPOYHOCTH

8.1.15 3naueHue ko3bdunMeHTa T) NPH pacyeTe KOHCTPYKLMH 10 HeAeGOPMUPOBAHHOH
cxeme onpenestor no Gpopmyne

1
n - N >

-

N,

cr

(8.14)

rae N — npoaonbHas CHa OT BHELUHEH Harpy3kH;
N, — ycloBHas KpUTHYECKas Chia, onpeaensieMas no popmyie

_nz-D

N
ls

aor

(8.15)

3a¢ch D - KECTKOCTL KeAC300€TOHHOIO YICMEHTa B npeuenbnoﬁ no MpoO4HOCTH
CTaJuH, onpejicimemas comlacHo ykasaumniaMm pacuera no LlCCl)OpMaLlHﬂM;
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ly — pacyeTHas JUTHHa djiemMeHTa, onpejeiseMas coraacHo 8.1.17.
Jlonyckaercs 3Ha4eHue D onpeneaaTsb no gopmyJie

D=k EI+kE],

rae Ep, E— Monynd ynpyroctu 6eToHa 1 apMaTypbl COOTBETCTBEHHO;
I, I, — MOMeHTBI uHepuuu mroluajied cedeHus 6eTOHA M Bceil NpOROIbHON apMaTypbl
COOTBETCTBEHHO OTHOCHTENBHO OCH, MPOXOMAlleH uepe3 [EHTP TAKECTH

NMoNnepeYyHOro CeYeHMs IEMEHTA,

015
e ——
(p/(0,3+6€)
ks=0,7;
@©; — KOIPOHUUMEHT, YYMTHIBAIOWIMA BIUAHHE IMTENBHOCTH AEHCTBHS HArpysku

@, =l+%l—', HO He Gonee 2.
M,
3aeck My, M — MOMEHTBbl OTHOCHTENBLHO LEHTpa HanboJiee pacTAHYTOro Miu
HaUMEHee CKAToro (Mpu HEJIMKOM CXKAaTOM CEYEHUH) CTEPXKHS
COOTBETCTBEHHO OT [JEACTBHS IMOJHOM HAarpyskd MW OT
JEHCTBUA MOCTOSHHBIX M JUTMTENIbHBIX Harpy3o0kK,

O, — OTHOCHTENIbHOE  3HaYeHMEe  JKCLUEHTPUCHTETa  NpOJONBbHOH  CHiabl  —-,

npuHuMaemoe He menee 0,15 1 He Bosee 1,5.

HonyckaeTcs yMmeHbllaTh 3HAYyeHHE KOIPGUUMEHTA 1| C YYETOM pacrpenescHus
H3rubarolMX MOMEHTOB MO A/MHE JJEMEHTA, XapakTepa ero JegOpMHUPOBAHUA U BIIUAHHA
nporudOB Ha 3HAYEHHE M3rubalollero MOMEHTAa B pacuyeTHOM CEUYEHHMW TyTeM pacdera
KOHCTPYKLMM KaK YIPYroW CHCTEMSI,

8.1.16 Pacyer no npovyHOCTH MNPAMOYFOJbHBIX CEUEHWH BHELEHTPEHHO CXKaTbiX
37EMEHTOB C apMaTypO#l, Pacno0KEHHON y MPOTUBOMONOKHbIX B MIOCKOCTH H3rnda cTOpoH

. /
CeueHNUA, MPH IKCUEHTPUCHUTETE 1POJAOTBHON CHilbL ¢ g_/l 1 TMOKOCTH —10—520 Jonyckaercs
30 1
MPOU3BOANTH U3 YCIOBUA

N<Ny, (8.16)

rae Ny — NpefenbHoe 3HaueHue NpoNONbHONH CHIIBI, KOTOPYXO MOXET BOCIPHHATDH 2IEMEHT,
onpejaeasemoe no popmyne

Nur =0 (Ry A+ Ry Ay ). (8.17)

3nech A~ miowaabs OETOHHOIO CCUCHMS,
A, 1o — IIOILA/Ib BCEH NPOJIOJIHON apMaTypbl B CEHECHUH IEMEHTA,;

¢ — KO3QGOULUHMEHT, NPUHMMAEMBIA NpH  IUIMTEIbHOM NEHCTBMM HArpy3Ku Mo
Tabauue 8.1 B 3aBHCUMOCTM OT TMOKOCTH 3JIEMEHTAa; NpH KPaTKOBPEMEHHOM

JIEHCTBHW HArpy3Kd 3Ha4e€HUA ( OTNpeneAlT M0 JMHEHHOMY 3aKOHY, MpUHUMAs

©=0,9 npu llﬁz 10 u ¢=0,85 npu [lﬂz 20.
1 1
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Tadavua 8.1
Knacc Gerona ¢ npu ly/h, paBHOM
6 10 15 20
B20 - B55 0,92 09 | 08 07
B60 0,91 0,89 0,80 0,65
B80 0,90 0,88 0,79 0,64

8.1.17 PacueTHylo IMHY /o BHELICHTPEHHO CXATOr0 3/NE€MEHTAa ONMPERe/SAIoT Kak s
3JIEMEHTOB PAMHON KOHCTPYKUHUH € y4eToM ee AeGopMUpPOBAHHOIO COCTOSIHUS NpU Haubosee
HEBBITOJHOM I JAHHOTO 3JIEMEHTA PAcMOJIOKEHHW Harpy3kd, NPUHHMAs BO BHUMaHUe
Heynpyrve ae¢hopMauny MaTepHatoB U HalMule TPEILMH.

Jlonyckaercs pacHeTHYIO AJMHY /o 3JIEMEHTOB MOCTOAHHOTO MONEPEYHOrO CEYEHHS MO
AnnHe / npy JeACTBUK NPOJONBbHOR CHIIbI TPUHUMATh PaBHOM:

a) JUist 3JIEMEHTOB C LIAPHUPHBIM ONIMPaHWEM Ha ABYX KOHLIAX - 1,0/
6) A SJIEMEHTOB C KECTKOH 3alenkoi (MCKIOYalolled MOBOPOT ONOPHOrO CEYEHHUS)
Ha ONHOM KOHLE U HE3AKPETUIEHHBIM IPYTHM KOHLIOM (KOHCOJIb) - 2,04

B) 4711 DJEMEHTOB C LIADHUPHBIM HECMELIAEMbIM ONMpAHUEM HAa OJHOM KOHLE, a Ha
ApYrom KOHIE:

¢ *kecTko (6e3 moBopoTa) 3a1eNKOH -0,71;

C MOAATAMBOM (10MyCKAIOWEN OrpaHHYEHHBIN OBOPOT) 3a/I€JIKOM -0,9/,

r) 4N 2JeMEHTOB ¢ TMOJAT/IMBLIM  IIAPHUPHBIM  OMMpaHHeM  (J0NyCKaroiem
OTPaHUYEHHOE CMELLEHHME OTNIOPLI) HAa ONHOM KOHLIE, @ Ha APYTOM KOHIE:

¢ JecTkoi (0e3 noBopoTa) 3aneKoi - 1,51
C MOAAT/INBOM (C OrpaHHMUYEHHBIM IOBOPOTOM) 3a1EIKOH - 2,0
1) MJIA JIEMEHTOB ¢ HECMELIaeMbIMH 3ae/IKaMH Ha JIBYX KOHUAX:

xectkumH (6e3 noBopoTa) - 0,51,
NoAaT/IUBLIMH (C OTPaHMUYEHHBIM TTOBOPOTOM) ~0,8/;
€) A7 NEeMEHTOB C OTpPaHHYCHHO CMELUAaeMbIMH 3a/1€JIKAMH Ha JIBYX KOHLAX:
xecTkumu (6e3 nosopora) - 0,8/
NOJATIUBLIMU (C OTPAaHUYEHHBIM NTOBOPOTOM) - 1,21

Pacuem YeHmpdaibHO pACMAHYMbIX 31€EMEHN0E

8.1.18 Pacyer no npoyHoCTH cevyeHHH LEHTPANBHO PACTAHYTBIX IEMEHTOB ClleJyeT
NPOU3BOAUTDH U3 YCIIOBUS

N<N,,, (8.18)

rue N - nponxosnbHas pacTATMBAKOULAs CHJa OT BHELIHUX HAarpy3ok;
N, — npenenbHOe 3Ha4Ye€HHE NPOAOABHON CHIIBL, KOTOPOE MOXET ObITH BOCIIPHHATO

3JIEMEHTOM.
3HaueHHe cuibl Ny, onpenenstor no gopmyJe
Null = Rs ) As,lo! ’ (8.19)
rane Ao - TIOWAILD CEYSHUS BCCH MPOAOJILHONH apMaTyphl.
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Pacuem eneyenmpento pacmanymelXx 31eMeHmos

8.1.19 Pacyer no npoyHoOCTH MPSIMOYIOJbHBIX CEYEHHUH BHELEHTPEHHO PACTAHYTHIX
37€MECHTOB CAEAYET NPOU3BOANTH B 3aBUCHMOCTH OT TIOIOXKEHUs IPOAONBLHOM CHIlb NV:

a) eciu MpoaoJibHas cuaa N NpUAOKEHA MexIy PpaBHOAEHCTBYIOIUMMH YCHIHA B
apmatype Su S” (pucyHok 8.4, a) — u3 ycrnoBu

N-esM,; (8.20)
N‘@ISM;‘/,, (821)
rae N-e u Ne'— ycunus ot BHEIIHHX HArpy3oKk;
M,, n M), - upe/ebHble YCHIHS, KOTOPBIE MOXKET BOCTIPHUHSATb CEYCHHE,
Yeunus M, v M), onpeaenstoT no popmynam
Mult = R_y A_; (hO -a' ); (822)
My, = Rq 'AS(hO_a'); (8.23)

0) ecau npoaosnbHas cuina N NpuaokKeHa 3a TMpeacaaMHu  PAacCTOSIHUSL MEXAY
paBHOLCHCTBYOWMMH ycunuil B apMatype S u S° (pucynok 8.4, 6) — n3 ycaosus (8.20),
onpejensas npeaenbHblil MOMeHT M, o popmye

M, =Ry -b-x-(hg-0,5x)+ R, - 4; (hy—-a'), (8.24)
TPY ITOM BBICOTY CXKATOM 30HbI X OTIPEACASIOT 110 (hopmy e

_ R AR, 4 -N

(8.25
R, b :

X

Ecau nonyuennoe u3 pacdera no dopmysne (8.25) snauenue X >Ep My, B Gopmyny

(8.24) noacrasnsior X =& p - h, rae Eg onpeaensior cornacno ykasanusm 8.1.6.
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a ~ MeXJ1y paBHOJIeHCTBYOWMMY YCHIHil B apMatype Su S ;
6 ~ 32 npeeNIaMM PACCTOHMI MEKIY PaBHOAEHCTBYIOWMMU ycunuii B apmatype Su S’

Pucynok 8.4 — Cxema yCHJIMH ¥ dM10pa HANPAXKEHUH B Ce4eHUH, HOPMAILHOM K NPOR0JILHOM
OCH BHELICHTPEHHO PACTAHYTOrO %e/1e300eTOHHOr0 2AeMeHTa, NPU pacyere ero Nno NPOYHOCTH
NpH NPUI0KEHUH NPOJOALHOIM cHIbL NV

Pacuem no npouHoCmu HOPMANLHBLX CEHEHUU HA OCHO8E HENUHENHOU OeOPMAYUOHHOU
moodenu

8.1.20 Ilpu pacuere No MPOYHOCTH yCHAMS U AeDOPMALUU B CCUEHUH, HOPMAJIBHOM K
NPOA0JbHON OCH 3JIEMEHTA, ONPEAENSIOT HAa OCHOBE HENMHEHHOM AeOpMALMOHHON MOAEIH,
MCII0B3YHOUIeH YPABHEHHS DAaBHOBECHS BHEUIHMX CHJ M BHYTPEHHMX YCHIMH B CCHEHHH
YeMeNiTa, a TAKIKE CIENYIOIINX 110JI0KEHUH:

pacnpeaeneHue OTHOCUTEAbLLIX JcdopMatuit OETOHA W ApMATYPbI 10 BLICOTE CCUEHHS
3;1eMeHTa NIPUHUMALOT [0 IMHERHOMY 3aKOHY (FMIIOTE3a NJTOCKUX CEYEHH);
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CBA3b MEX/Y OCEBLIMH HANPHKEHUAMU M OTHOCHTENbHBIMH AedopMalnsmu DeToHa H
apMaTtypel NpHHUMAIOT B BHAEC JMAarpaMM coctosHus (aedpopmupoBanusi) OeToHa W
apMarypbl.

CONpOTHBJIEHHE GETOHA pACTAHYTOH 30HBI JOMYCKAETCS! HE YUWThIBATh, NPUHUMAs MPH
€, 20 HanpskeHus o =0. B oTmenbHBIX Cayyasx (Hanpumep, u3rubaembie M

BHELIEHTPEHHO CKATbIE HETOHHBIE KOHCTPYKLMH, B KOTOPBIX HE 10MYCKAIOT TPELHHbI) pacyeT
10 NPOYHOCTH MPOU3BOIAT ¢ yyeToM paboThl pacTsHyTOro 6eToHa.

8.1.21 [lepexon or >miopbl HanpsbkeHWH B OeToHE K 000OLIEHHBIM BHYTPEHHHUM
YCUAUSIM OTNpEAENOT ¢ MOMOLIBIO NPOLEAYPbl YUCHEHHOIO WHTEIPUPOBAHHMS HAIPSHKEHHUH
N0 HOPMAalbLHOMY cedeHHto. J{ys TOro HOpManbHOE CeYEHHE YCIOBHO pAas3lefsioT Ha Malble
YYaCTKH: MPH KOCOM BHEUEHTPEHHOM CXKATHHU (PACTSHKEHUH) M KOCOM M3THO€E — N0 BLICOTE H
LUMPUHE CEYEHHs; MPH BHELIEHTPEHHOM CKATHHM (PacTsHXKeHHH) M U3rube B NIOCKOCTH OCH
CHMMETpPHH TIOMEPEUHOro cevyeHns 3JIEMEHTa — TONBKO Mo BbicoTe ceueHus. Hanpshkenus B
NpEeAeax MasblX YYacTKOB IPHHUMAKOT PABHOMEPHO pacnpeeieHHbIMH (YCPEHEHHBIMH).

8.1.22 Tlpu pacuere 371eMEHTOB C HWCMONbL30BaHUEM Je(OPMaALMOHHOR MoOIENH
NPUHUMAIOT!

3HAYEHHUS! CKUMAKILEH MPOTOJNBHON CHIIbI, @ TAKXKE CKUMAIOUIMX HANpSHKEHUH H
Aedopmaunii ykopoueHust 6eToHa 1 apMaTypbl CO 3HAKOM «MHHYC»;

3HA4YEHUR pacTATHBAOLIEH NPOAOIBHON CUIBI, @ TAKXKE PAaCTATMBAIOILUX HAMPSKEHUH H
Aeopmail yATMHEHHs GETOHA M apMaTypbl CO 3HAKOM «I1H0CH.

3HaKN KOOpPAMHAT LECHTPOB TSHXKECTH APMATYPHBIX CTEPXKHEH W BbIACTICHHBIX YYaCTKOB
OeToHa, a TakKe TOYKM NPHUIOKEHHUS MPOJONbHON CHIIbI NMPUHMUMAIOT B COOTBETCTBHMH C
Ha3HaueHHOH cucTeMoit koopanuaT XOY. B obuiem cinyyae Hauano KOOPAHHAT 3TOH CHCTEMBI
(touka 0 Ha pucyHke 8.5) pacrosaraioT B NPOU3BOILHOM MCECTE B Mpejenax MorepedHoro
CEYEHHS IMIEMEHTA.,

o

Pucynox 8.5 — Pacuernas cxema HOPMAILUOIO CCYCHMA HeAE300CTOHIONO Yemenra
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8.1.23 Ilpu pacuere HOpMAasnbHBIX CEUEHHH 1O NPOYHOCTH B obwWeM ciyyae
(cM. pucyHOK 8.5) HCMOMb3YIOT:

ypaBHEHWS PABHOBECHS BHELIHHUX CWJI M BHYTPEHHUX YCHIIMHA B HOPMAIbHOM CEYEHHH
deMeHTa:

M, = Zcbi “Api Ly +chj ’ A.sj "Ly s (8.26)
! J
My = Zcbi - Ay 'Zbyi + Z O 'Asj 'Zsyj ; (8.27)
! J
i j
ypaBHeHHS, ONpeaensitollne pacnpeeneHue aehopMalinii o CEYEHHIO dIEMEHTa
1 1
Epi =€+ Ly +—Zpy; (8.29)
¥y ’
1 1
€y =€ +——-ZW+——-ZW.; (8.30)
r r

3aBUCUMMOCTH, CBA3BIBAIOLIME HAMpPSXKEHUSI U OTHOCHTENbHbie Aedopmanny OetoHa u
apMaTypbl

Opi = Ep -V € (8.31)
OSj = ESj .V.Yj 'sSj , (832)

B ypaBHeHusx (8.26) ~ (8.32) :

M,, M, —wn3rubarolie MOMEHTBI OT BHEUIHEH HArpy3KH OTHOCHTENbHO BbIOPAHHBIX
M pacnoJlaraeMbix B Mpejesax MoNepeyHoro CEYeHUs! JEMEHTa KOOPAMHATHBIX
ocefl (COOTBETCTBEHHO AeHCTBYHOWMX B miockoctsix XOZ w YOZ wmm
napa;iesabHo um), onpeaensemMeie N0 Gopmyam:

M. =M_ +N-e,; (8.33)
X xd x

M_V =Myd +N~e},; (8.34)

3nect My, Mg —n3rubaroline MOMEHTBI B COOTBETCTBYIOWMX MMJIOCKOCTSIX OT BHEMHEH

Harpys3Ku, ofipeaenseMbie U3 CTaTHYECKOTO pacyeTa KOHCTPYKLIMH;
N — npononbHas cuna OT BHEIUHEH HATPY3KH;
€y, €, — PaCCTOAHUS OT TOUKH TIPWIOKEHHS MNpojoipHOH cuabl N 10

COOTBETCTBYIOLUX BbIOpaHHBIX OCEH;

Apis Zpziy Zbyiy O — NAOWAAb,  KOOPAMHATEl  LEHTPa  TSXKECTH [-ro  y4acTka OertoHa
1 HAMpsHKEHUE Ha YPOBHE €r0 LIEHTPa TAXECTH;

Asis Zywjs Zyvjy Oy — 1N0WAAL, KOOPAMHATB!  1I€HTPA THKECTH J-r0  CTCPXKHA  apMaTyphl
U HaNPAHCHUE B HEM;
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€0 — OTHOCHTENIbHAs fedopMaLis BOJIOKHA, PacloNOKEHHOI0 Ha MepeceveHuu
BhIOpaHHBIX oceii (B Touke 0);

11 .
~—, — — KpHBH3Ha MPpOAOJbHOW OCH B pacCMaTpUBAEMOM MOMNEPEHHOM CEYCHHH

" }"),
lEMEHTa B MJIOCKOCTSIX AEHCTBUS M3ruOatOMX MOMEHTOB M, n M,;
E, — HadansHeld MOy b YIPYTOCTH DETOHA;
Ey; — MoyJib YIIPYTOCTH j-ro CTEPXKHS apMaTyphl;
Vi — KO3)PUUHEHT ynpyrocti GETOHA i-I0 y4acTKa;
Vy; — KO3IQPUUHUEHT YNIPYTrOCTH J-ro CTEPXKHS apMaTyphl.

KoapdpuunenTs Vi UV NPpUHAMAIOT MO COOTBETCTBYIOLIMM AHArpaMMaM COCTOSIHUS
DeToHa ¥ apMaTyphl, YKa3zaHHbIM B 6.1.19, 6.2.13.

3HaueHus KOIPPUUMEHTOB Vp MWV, ONPEAelsioT KaK COOTHOWIEHHE 3HA4EHWH
HanpsHKeHUH U JedOopMaunit Ans paccMaTpPUMBAEMBIX TOYEK COOTBETCTBYIOLIMX AHATpaMMm
COCTOSIHMA O€TOHa M apMarypbi, MPHHATBIX B pacyere, AeNEHHOe Ha MOAYb YIPYrocT
oetoHa Ep u apmatypsl E, (Mpu ABYXJuHEHHOW nuarpamMe cocTosHUs OetoHa — Ha
MpHBEAEHHBIH MOAYNb aeopMauun cxatoro OertoHa FEjpq). [Ipn 2TOM HCMOMBL3YIOT
3aBUCUMOCTH  «HampsbkeHHe —  jedopmauus»  (6.5)—(6.9), (6.14) u (6.15) Ha
paccMaTpUBaeMBbIX y4acTKax Avarpam,

Gb'
vy, =2 8.35
bi Eb 'Sbi ( )
Oy (8.36)
Vg = .
Y Ej e

8.1.24 Pacuer HOpMalbHBIX CedyeHWH HKeNe306eTOHHBIX JJNEMEHTOB MO MNPOYHOCTH
IIPOM3BOAAT U3 YCAOBHH!

|€b,max p 8b,ult ; (837)

ss,max < 8.&',ult » (8'38)

rA€ £, pqx — OTHOCHTEbHAS AedOopMaLIMs Hauboee CKATOrO BOJOKHA OETOHA B HOPMAJILHOM
CEYECHHUH IEMEHTA OT ACHCTBHA BHELIHEH HATPY3KH;

€ mwy — OTHOCHTENBbHAA  Aedopmauus Haubonee pacTAHYTOro CTEPXKHS apMaTypbl

B HOPMAJIbHOM CE€YE€HHM INEMEHTA OT AeHCTBUSA BHCIUHEH HArPY3KH;

Epun — MPEAEbHOE  3HAYEHUE OTHOCHTENbHON Jedopmauuu OETOHA TNPU  CKATHH,
NpHHUMAEMOE COTTIaCHO yKasaHHsm 8.1.30;

€y — NPEALNIBHOE  3HAYEHHE OTHOCUTENIBHOH aedopMauuu  YAIMHEHHUs apmatypsbl,
NprHUMaeMoe cornacho ykasanusm §.1.30.

8.1.25 Jlnd »kene3o0eTOHHBIX HJEMEHTOB, Ha KOTOpble AEHCTBYIOT H3rubaroline
MOMEHTbI ABYX HalpaBleHHid U npofonbHas cuia (pucyrok 8.5), aehopmaunu OETONA €p max
W apMaTypbi € max B HOPMANbIIOM CCYECHUH NPOU3BOJLION HOPMBI ONIPEAENAIOT U3 PellIEHHUS
cueremol ypasienuit (8.39) - (8.41) ¢ ucnosb3osanuem ypasticuuit (8.29) n (3.30)
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M'\.IDII‘L+D12"'1—+D13‘80; (839)
v 3
| 1
M, =Dy —+Dyy-—+Dy3-€p;5 (8.40)
’ 9 y
| 1
N=D13"—+D23"-—+D33'€0; (8.41)
", )

XKectiocTHble xapaktepuctHku Dy (ij — 1,2,3) B cucteme ypaBHeHuit (8.39) ~ (8.41)
ofnpenensioT no hopMmyiam

by = IZ_Abi Zi By i+ % Ag-Z5y By vy (3.42)
Dy =T Ay 23y Ep vy + % Ay 20 Egvy (8.43)
Diy =S Ay Zii Ly Ey Vs + % Ay 2oy Zoy By v (8.44)
Dis =X Ay Zyg By Vi + % Ay Zy; Eyvy s (8.45)
Dyy = ;Ab,- Ly Epy v + % Aj-Zy Ey-vy (8.46)
Dyy = Ay By vy + % Ay Eg vy . (8.47)

O6031a4enus B hpopmynax — cM. 8.1.23.

8.1.26 [lns xene306€TOHHBIX 1EMEHTOB, HA KOTOpblEe JEHCTRYIOT TONBLKO U3rubarome
MOMEHTBI ABYX HanpasiaeHuit M, u M, (xocoii n3ru6), 8 ypapnenuu (8.41) npunumarot N=0.

8.1.27 Hdnad BHEUEHTPEHHO CXATbIX B MJIOCKOCTH CUMMETPHH TONEPEYHOIro CEUEHHs
’KeJ1e300€TOHHBIX 3TIEMEHTOB U PacnoNOKeHHH 0CH X B 3TOH MI0CKoCTH NpuHumaroT M=0 n
D12=D3=D»=0. B 3T0oM cllyyae ypaBHeHHS PABHOBECHSA UMEIOT BUJ:

]

X

N=Dl3'L+D33'80. (849)
F.

Y

8.1.28 Jns wu3rubaeMbix B MAOCKOCTH CUMMETPHUM  MOMEPEYHOTO  CeYeHUs
Kejie300€TOHHBIX NEMEHTOB W PACTIONOKEHHA OCH X B 3TOH NaockocTH npuiumaroT N=0,
M, =0, Dy3=D»=D»=0. B ToM cydae ypaBHeHUs PABHOBECHS UMEIOT BUL:

X
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0=Dyy-44 Dy 5. (8.51)
¥

X

8.1.29 Pacuer no npo4HOCTH HOPMalIbHbIX CE4eHUI BHELEHTPEHHO CXKATHIX OETOHHbBIX
3AEMEHTOB APH PACONIOKEHUH NPONOJIbHONR COKUMAIOUIER CHIIBI B npeaenax MonepeuHoro
CeYEeHHs eMEHTa NPOW3BOAAT M3 ycnosus (8.37) cornacHo ykaszawuam 8.1.24 — 8.1.28,
nputumas B popmynax 8.1.25 ans onpenenenns D, naowans apmatypbt A, = 0.

Jins M3rubaemblx M BHEUEHTPEHHO CXKaTblX OETOHHBbIX DJIEMEHTOB, B KOTOpPbIX HE
JONYCKAKOTCS TPELIMHbI, pacyerT NMpOM3BOAAT C Y4eToM paboThl pacTAHYTOro OeToHa B
[1ONEPEUHOM CEUEHNH DNEMEHTA U3 YCIIOBHS

€t max < Ebruln (8.52)

TA€ €p max — OTHOCHTENbHAA  Jedopmauus Haubonmee pacTSHYTOro BOJOKHA O€TOHa
B HOPMaJbHOM CEYEHHHM 7jeMeHTa OT MHeWCTBHS BHEIUIHEH Harpyski,
onpenensemas cornacto 8.1.25-8.1.28;

Epun — NPEACTIBHOE 3HAYEHHE OTHOCHTEbHOH nedopmauuy O6eToHa NpH pacTsXKEHHH,
NPHHUMAEMOe cornacHo ykasauusim 8.1.30

8.1.30 IlpenenbHble 3HAYEHUs OTHOCUTENbHBIX aedopMaLuid OeTOHA Epuy (Enrun)
NPUHMMAKOT NpH ABY3HA4YHOH 3niope Aedopmaluni (ckaTHe W pACTSXKEHHE) B TMONEPEYHOM
ceqyeHUM OeTOHa anemeHTa (M3rUb, BHELEHTPEHHOE CXKATHE WAM pacTsKEHHe € OONbLIMMU
IKCUCHTPUCUTETAMH) PABHBIMH €57 (€412).

Tlpy BHELEHTPEHHOM CXKATHM WMAW pPACTSDKEHWM DJIEMEHTOB M pacrpeleieHuH B
MoNepeyHoM Ce4yeHUHW OeToHa aneMeHTa AeopMallMidi TOABKO OJHOrO 3HAKA MpeAesbHbIe
3HAYEHUS OTHOCHTENBHBIX Aedopmauuit 6eToHa €y (€psur) ONPENENSIOT B 3aBUCHMOCTH OT
COOTHOLLEHHS AedopmaLUii 6ETOHA Ha NMPOTHBOMNOJOKHBIX TPAHAX CEYCHHS FIEMEHTA €| U &

(le2] 2 e ) no popsryam:

€]
Eputt = €p2 — (€42 —Sbo)';‘, (8.53)
2
€
_ |
Eprault = Epra ~ (Epra — szo)'g‘, (8.54)
2

TAC €40, b0, Eh2 M Epp — 1€HOPMALIMOHHBIE  MAPAMETPBI  PACYCTHBIX AMArpaMM  COCTOSHHS
OetoHa (6.1.14, 6.1.20, 6.1.22).
IlpenenbHple 3Ha4YeHUs OTHOCHTEIbHOW JedopMaLMH ApMATyphbl &, HPUHUMAIOT
paBHbIMH!
0,025 ~ nnst apMaTyphl ¢ GU3HUECKUM NPEAETIOM TEKYUECTH;
0,015 ~ anst apmMaTypsl ¢ YCJIOBHBIM NIPE/IENOM TEKYHECTH.

PacueT no NpouHOCTH Ke1e300eTOHHBIX YIEMEHTOB MPH AeHCTBUU MOMEepeYHbIX
cun

Obuyue nonoxwenus

8.1.31 Pacuer 1o npo4noc1u xene306¢roHHbIX EMEHTOB NPU JAEHCTBHH NONEPCUHMIX
CHII [IPOU3BOJAT HA OCHOBE MOIC/IH HAKIIOHHBIX CCUCHUIA.
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[Ipy pacuere MO MOZAE/M HAKJIOHHBIX CEYEHHH N0/KHBI ObITh 0becreyeHbl NPOYHOCTD
3JIEMEHTA M0 MOJOCE MEXIY HAKJIOHHBIMM CEUECHUSIMH W HAKIOHHOMY CEYEHHIO Ha JeiCTBHE
nonepeyHbIX CHJ, @ TAKXKE MPOUHOCTb 10 HAKIOHHOMY CEYEHHIO Ha IeliCTBHE MOMEHTA.

[Ipo4HOCTE 1O HAKIOHHOM IM10JIOCE XapaKTEPU3YeTCd MAKCUMANbHBIM 3HaueHHeM
nonepeyHol CUIBl, KOTOPOE MOXET ObITb BOCIIPUHATO HAKJIOHHOW MOJOCOM, Haxonsweics
NoJ BO3ACHCTBMEM CHKMMAKOIUMX YCHIMK BIOJB MOJOCH M PACTAMMBAKIUMX YCHAUH OT
norepevyHON apMaTypbi, epeceKarollieil HaKIoHHY0 nonocy. Ilpu atom npounocTs 6etoHa
ONpeleNsOT N0 CONPOTHBJECHHUIO DETOHA OCEBOMY CXKATMIO C YYETOM BJHMSHHA CJIOXHOIO
HanpsmHKEHHOro COCTOSHUS B HAKIOHHOM nojoce.

Pacuet no HaKIOHHOMY ceueHHIO Ha JEACTBHE NOMEPEUHBIX CHJI TPOU3BOAAT HA OCHOBE
YpaBHEHHUs paBHOBECHS BHEWHWX W BHYTPEHHHMX TIIONEPEUHBIX CHA, JIEHCTBYIOLIMX B
HaKJIOHHOM CEYEHHH C ANMHONA npoekuuu C Ha MPOAOABHYIO OCh 37€MeHTa. BHyTpeHHHe
MonepeyHble CUBI BKAOYAIOT TNOMNEPEUHYIO CUITY, BOCITPUHUMAEMYIO GETOHOM B HAK/IOHHOM
CEYEHUH, W TONEPEYHYIO CHIY, BOCIIPHUHHMAEMYIO MEpECeKarolledl HaKJOHHOE cedyeHue
rnionepeuHod apmatypoii. Ilpu 3TOM momepeuHble CHibl, BOCIpPHHHMaeMble OGETOHOM H
1onepeyHoi apMaTypoH, ONpENesiiOT 10 COMPOTUBIECHHAM OETOHA U MTONEPEYHOI apMaTyphl
PacTMKEHHIO C YYETOM JUTHHBI MpoeKkuruu C HaKJIOHHOTO CEYeHHsl.

Pacder no HaxkJIOHHOMY Ce4YeHMI0 HAa JeHCTBUE MOMEHTA IPOU3BOJAT Ha OCHOBE
YPaBHEHUs DPaBHOBECUS MOMEHTOB OT BHEUIHMX U BHYTPEHHWX CHJ, JEHCTBYIOWIUX B
HAKJIOHHOM CeYeHMM ¢ JIMHOM Mpoekurd C Ha npoAONbHYK OCh 3jieMeHTa. MOMEHTHl OT
BHYTPEHHHX CHJI BKJIIOYAI0T MOMEHT, BOCIIPHHUMAEMBbII NepeceKarolield HaKIOHHOE ceyeHne
NpPOAONBHON pACTAHYTOH apMaTypoi, ¥ MOMEHT, BOCNPUHHUMAEMbIA [epeceKaroieHt
HAKJIOHHOE CeYeHHE TOoMNepeyHol apmatypoi. [Ipy 3TOM MOMEHTHI, BOCHPHUHUMaEMble
NPONOJILHOH W TOMNEpeyHOH apMaTypoH, OnpenenstoT 10 COMPOTUBIAEHUAM NPOAOJBHONH U
oriepeyHON apMaTypbl pACTSHEHHUIO C yUETOM AJHUHBI TPOEKUHUU C HAKIOHHOTO CEHEHHS.

Pacuem scene3obemonHblx 21eMeHmoe no nonoce .Meofcdy HAKJIOHHbIMU CeYeHUuaAMU

8.1.32 Pacuet uarubaembix xene300eTOHHBIX JIEMEHTOB 10 OETOHHOH 10J0ce MEXIY
HAKJTOHHBIMH CEYEHHUSAMH IPOH3BOIAT U3 YCJIOBHSA

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

rae  — nonepeyHas Cuia B HOPMaJbHOM CCYCHHUH 3/IEMEHTa;
Op1 ~ KOIDDHULHMEHT, NPHHUMaeMblii paBHbIM 0,3.

Pacuem owcene306emonnblx 1eMeHMO8 NO HAKIOHHbIM CEeYeHUAM Ha oelicmeue
honepeuHnblx cun

8.1.33 Pacuetr M3rubaeMbIX 3JIeMEHTOB MO HAK/IOHHOMY CEUYEHHIO (PUCYHOK 8.6)
[IPOU3BOIAT U3 YCIOBHUA:

Q<0+ 0w, (8.56)

rae O — nonepevHas CUjia B HAKJIOHHOM CEYEHUHM C JUTMHON npoekuru C Ha MPOJOMbHYO OCh
YJIEMeHTa, OlpefieNisieMasn OT BCEX BHEWIHMX CHJI, PACMOJIOKEHHbIX 110 OAHY CTOPOHY
OT pPAcCMaTPUBAEMOI0 HAKJIOHHOIO CEYeHUsA; NpH OTOM Y4YMTHIBAIOT Haubonee
OMACHOE 3arpy’KEHHE B NPEACIAX HAKIOHHOI'O CEYEHMS,
Qy - nonepeuHas cuaa, BOCHpUHUMaeMas OETOHOM B HAKAOHHOM CEYEHHH;
Qy,. - NONepeyHas culia, BOCNpUHYMaeMas MonepeuHon apMaTypoi 8 HaKJIOHHOM CEYEHHH.
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[Tonepeunyto cuay Qp onpesensior no GopmyJe

2
=<Pb2'Rbr'b'h0

57
c ; (8.57)

Oy

HO NPMHUMAIOT He 6onee 2,5R,, -b-hy n He menee 0,5R,, -b-hy;
Pp2 — KOODPHULIMEHT, TPUHUMAEMBIH paBHBIM 1,5.

7T~ i /‘ i [
/ OI Sn S

Pucynok 8.6 — Cxema ycuanit npu pacyere sene306eTOHHBIX 31€EMeHTOB N0 HAKNOHHOMY
CeYEeHHI0 HA JeiCTBHE NoNepeuHbIX CHI

Yceuaue Oy, Ans nonepeuHor apMaTypsl, HOPManbHOM K NPOJOABLHON OCH 3/EMEHTa,
OMpenesstoT no popmyne

st = Qow " Gsw C, (8.58)

rA€ @y, — KOODGUUMEHT, TpUHUMaeMbl paBHbiM 0,75;
5w — YCHIIME B TIONEPEYHOH apMaType Ha €AMHHLY AJIHHbI IEMEHTa, PABHOE

- R 'Asw

SW

(8.59)

W
w
Pacyer npousBoasT Ans psaa pacrnonoKeEHHbIX M0 JIHHE 3JIEMEHTA HAK/IOHHbBIX
CeYeHHH NMpu HauboJiee ONMacHON AJIMHE NPOEKLUH HakiIoHHOrO cedeHHs C. [Ipu 3ToM aniuuy
npoekuun C B hopmyie (8.58) npuHumaior He Menee 1,0 Ay v He 6oee 2,0 hg.
JonyckaeTcs MPOU3BOANTE pacyeT HAKIOHHBIX CEYEHHM, HE paCCMATPUBAs HAKJIOHHbIE
Ce4EHHs NPH OnpeaeneHuy NonepeyHon CHbl OT BHELIHEHN HAIPY3KH, U3 YCIIOBHS

O SOy + Oy (8.60)
rage Q] — fnonepeqHas CHia B HOpMAaJIbHOM CCYCHHH OT BHEUIHEHN Hany3KM;

le =0’5Rbf'b'h0; (861)

st,l =qgp- hO . (8.62)

ITpu pacrionoxeHMn HOPMATBHOTO CEYEHHs, B KOTOPOM YUMTBIBAIOT I1OMIEPEHHYIO CHITY
(1. 80sM3N OMOpbI Ha PAcCTOSSHUM a MeHee 2,5/ pacuer u3 ycnoBus (8.60) npoussoast
YMHOXas 3HaueHus (Jp;, onpeaeasemslie no Qopmyne (8.61), Ha koddpduument, paBubli

Pory

T HO NPUHMMAIOT 3HayeHHue Oy He bonee 2,5R,,-b k.
a 70
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IIpu pacnonoxeHHH HOPMaIBHOrO CEYEHHUS, B KOTOPOM YHHTHIBAIOT NOMEPEUHYIO CHY
(), Ha pacCTOSHUM a MeHee Ny pacdeT M3 ycioBHs (8.60) NpOM3BOAAT, YMHOXAs 3HAYEHHE
QOsw.1, onipenensiemoe no popmyie (8.62), Ha koddbduumeHT, paBHbiit a/ho.

[TonepeuHyto apmMaTypy Y4HUTHIBAIOT B pacyere, eciii coOIIIoaaeTCs yCIoBHeE

gz 0,25R,, b

MOXHO y4WTBIBATH MOTEPEUHYI0 apMaTypy W NpH HEBBIMOJIHEHHH 3TOTO YCAOBHS,
ecu B ycioBuH (8.56) npuHUMaTs

2
Qb :4(10b2'h0 ’qsw/c '
o " s
[Ilar nonepe4yHoW apMaTyphl, YYHTHIBAEMOR B pacyere, —~ nomKeH ObiTh He Gobile

s R, b
JHAYEHUS —re = b{Q ho.

[lpy OTCYTCTBHM NOMEPEYHOH apMaTypsl MWW HapyILEHWW YKAa3aHHBIX BbIlLE
TpeGoBaHui, a TakxkKe npuBeneHHbIX B 10.3 KOHCTPYKTHBHBIX TpeGoBaHMil pacuer
npou3BoAAT u3 ycnosuk (8.56) unu (8.60), mpunumas yeunus Oy, uinu Oy, PaBHLIMH HYJTIO.

[lonepeunas apmatypa Jo/MXHa  OTBe4aTb KOHCTPYKTHBHbIM  TpeGOBaHHMSM,
rnpuBeaeHHBM B 10.3.

8.1.34 Bimanune CXMMAOIMX W pacTArMBAOLIMX HaNPHKEHHH NpH pacyeTe Mo Mnojaoce
MEXAY HAKIOHHBIMH CEYEHHSIMM W 10 HAKIOHHBIM CEYEHHSM ClelyeT YUYHUTBIBATH C
nomMouso Ko3PGHULHMERTA P , HA KOTOPBIA YMHOXAIOT NMPABYIO YacTh ychoBHii (8.55), (8.56)
1 (8.60).

3HayeHus K0dpPUUHEHTa @, MPUHAMAIOTCS PABHBIMH:

Sep
1+ npy 0 < 6., < 0,25R;;
Ry
1,25 npu 0,25R, < 6, < 0,75Rs;
Oep
5.01-—£ npu 0,75R, < 6p < Ry;
Ry
__25%. npu 0 <o, < 2Ry,
bt

e O, - CPEIHeE CXKUMAIOILEe HanpsukeHne B OeTOHE OT BO3JACHCTBMA NPOAOJBHBIX CHll,
MPUHUMAEMOE TOJOXKUTENBHBIM. BennunHy o, TNpUHUMAOT Kak cpelHee
HAMNpsHKEHHE B CEUEHHH JJIEMEHTA ¢ YYETOM apMaTypbl.

O; — CpEHEE pacTAruBaloulee HanpsixeHue B 6TOHE OT BO3JCHCTRHA MPOJONBHBIX CHI,
[IPUHUMAEMOE NOJIOKHTENBHDBIM.

BenyynHbI O¢p W Oy NPHHAMAKOT KAK CPCAHHE HANPIKEHUA B CCUCHHUAX IJIEMEHTOB.

Jloryckaercss BENMYMHBI O M G, onpeaensaTs 0Ge3 yuyera apMaTypbl MPH COAEPXKAHHH
npoao:ibHON apMaTypbl He 6onee 3 %.
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Pacuem ocene306emoHHbix HNEMEHmO8 N0 HAKIOHHbIM CeYeHUAM Ha Oelcmeue
MOMEHMO8

8.1.35 Pacuer ejie300eTOHHBIX JIEMEHTOB 110 HAKJIOHHBIM CEYEHHUSM Ha IeHCTBHE
MOMEHTOB (PUCYHOK 8.7) MPOM3BOAAT U3 YCIIOBHS

M<M, +M (8.63)

Sw?

rne M — MOMEHT B HAKIOHHOM CEYeHMH C UIMHOW npoekimn C HA TNPONOJNBHYK 0Ch
IeMEHTa, onpe/e/feMblii OT BCEX BHELIHMX CHJI, PACTIONO0XKEHHBIX 110 OIHY CTOPOHY
OT pPacCMAaTPHBAEMOTO HAKJIOHHOrO CeYeHWs, OTHOCHTENBbHO KOHLA HAaKJIOHHOTO
ceyenuss (Touka 0), NPOTHUBOIONOKHOTO KOHLY, Yy KOTOPOrO pacriojaraercs
nposepsemMas NpPOAOJbHAs apMaTypa, MCHbITHIBAIOWAs pPacTsKeHHe OT MOMEHTa
B HaKJIOHHOM Ce4eHWM; MpH ITOM YUMTBIBAlOT Haubosee ONacHOE 3arpyxeHue
B Npeenax HaKIOHHOTO CeueHMH,;
M, — MOMeHT, BOCNpPHHHMAEMbIH MPONOJbHON apMaTypoll, NepeceKarolled HaKJOHHOEe
ceueHue, OTHOCUTENILHO IPOTHBONOIOKHOTO KOHLIA HAK/IOHHOTO ceveHus (Touka 0);
M;,, — MOMEHT, BOCNPUHHUMAEMbIH MONEPEYHOH apMaTypoH, MepeceKalolled HakIOHHOe
ceveHHe, OTHOCHTESIBHO POTHBOIOJ0XKHOTO KOHLA HAKIOHHOIO ceueHus (Touka 0).
MomeHT M, onpenenstot no Gopmyine
Mi=N -z, (8.64)

rae Ny - ycuine B TNpPOAOJbHOH pacTAHYTOW apmaType, NPHHUMAEMOE DaBHbIM R, A,
a B 30HE aHKEepPOBKH onpejesemoe coriacHo 10.3.21-10.3.28;
z, — N71e40 BHYTPEHHeH napbl CuJ1; 10NyCcKaeTCs npuHUMars z, =0,9h0.
MomMeHT M, A8 nonepeyHoi apMaTypbl, HOpPMaJILHOH K NPOROJbHOH OCH 3JIEMEHTa,
ONpenefoT No popmyne
Msw =0,5- st C (865)

rae Oy, — yCHue B nonepeyHoii apMaType, NpUHHMAEMOE PaBHbIM Gy, - C;
¢sw — onpeaenstot no opmyae (8.59), a C npunumaior B npeaenax ot 1,0 hg 0o 2,0 hg.
PacueT npoM3BOAST AN HAKJIOHHBIX CEYEHHWH, pacnonoKeHHbIX N0 JAJIMHE 3JIEMEHTA Ha
ero KOHLEBBIX Y4acTkaxX W B MecTax oOpbiBa NPOJOIbLHON apMaTtypsl, NpU Hauboee onacHon
JJ/IMHE NMPOEKUMHK HAKIOHHOTO ceueHUs C, NPMHUMAEMON B yKa3aHHbIX BbILLE Mpejesax.
Jonyckaercs npon3BOAMTb pacueT HAKJIOHHBIX CeYEHWH, NpuHHUMas B ycaoBuu (8.63)
MOMEHT M B HaKJIOHHOM CEYeHUH NpH AJMHE npoekuyur C Ha NPOOJILHYIO OCb JJIEMEHTa,

paBHo# 2,0 /1y, a MOMEHT M, - paBHBIM 0, 5g,, -hg.
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Pucynok 8.7 — Cxema ycnanit npu pacuere #esie300CTOHIBIX 2J1¢MEHTOB N0 HAKJIOIROMY
CeYCHHUIO HA ICHCTBHC MOMCHTOB
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Pacyer no npoYHOCTH KeNe300€TOHHBIX JIEMEHTOB MPH AEHCTBHH KPYTAIMX
MOMEHTOB

Obuyue no.1odxcenun

8.1.36 Pacuer no nNpoOYHOCTH Keye300eTOHHBIX 3JIEMEHTOB PSAMOYTOJILHOTO
MONEPEYHOro CEYEHMA Ha JEHCTBME KPYTALUMX MOMEHTOB NPOU3BOJAAT Ha OCHOBE MOJEIH
NPOCTPAHCTBEHHBIX CEYEHHUH.

[Ipn pacuere no mojenu NPOCTPAHCTBEHHBIX CEYEHMH pacCMaTpUBAKOT CEYEHHs,
06pa3oBaHHbIE HAKIOHHBIMH OTpE3KaMH MNPAMBIX, CIEAYIOLMMH MO TPEM pPacTAHYTbIM
rpaHsaM »JJ1eMEHTa, M 3aMBIKAlOIMM OTPE3KOM MNpAMON MO 4YeTBepTOH CxxaToi rpaHu
3/IEMEHTA.

Pacyer kes1e300€TOHHBIX 3/1eMEHTOB Ha J€HCTBHE KPYTALIMX MOMEHTOB NPOU3BOJAT MO
MPOYHOCTH JJIEMEHTA MeXJy NPOCTPAHCTBEHHbIMH CEUYEHHAMHM M N0 [POYHOCTH
NPOCTPAHCTBEHHBIX CEYEHHH.

[lpouHoCTh MO OETOHY MeX/]1y NpPOCTPAHCTBEHHBIMM CEYEHMSIMH XapaKTepu3yeTcs
MaKCUMaJlbHbIM 3HAa4YE€HMEM KpYTAILEro MOMEHTa, OMNpeleseMbIM [0 COMPOTHBIECHHIO
fetoHa o0CEBOMY CXAaTHMIO C YYETOM HAMpPSXKEHHOTO COCTOSHUA B OETOHE Mexay
NPOCTPAHCTBEHHBIMH CEUEHUAMH.

Pacyer no npoCTPaHCTBEHHLIM CeYeHMSM MPOM3BOAAT Ha OCHOBE YpaBHEHMM
PaBHOBECHS BCEX BHYTPECHHWX W BHEIHWX CHJ OTHOCHUTENILHO OCH, PACiloloKEHHON B LEHTpE
COkaTOW 30Hbl MIPOCTPAHCTBEHHOIO CedyeHHs djleMeHTa. BHyTpeHHHe MOMEHTBHI BKJIIOYAKOT
MOMEHT, BOCNPHHHMAEMbll apMaTypo#, cielylolled BAONB OCH 3JeMEHTa, U apMaTypoH,
clleflylolled nonepek OCH 3JIeMEHTa, MepeceKkalolled MNPOCTPaHCTBEHHOE CeyeHHe |
pacnoNoXeHHOH B pacTAHYTOW 30HE NMPOCTPAHCTBEHHOI'O CEHEHMSs M y pacTAHYTOH rpaHd
3JIEMEHTa, NPOTHBOMOJIOXKHOMA CKaTOH 30He IPOCTPAHCTBEHHOrO ceueHus. I1pu ITOM ycuius,
BOCNPMHUMAEMBbIE apMaTypod, ONpeAeNslOT COOTBETCTBHIO [0 pACYETHBIM 3HAYEHHAM
COMpPOTHUBIIEHUS PACTHKEHHUIO TPOJOJILHOH M NONEPEYHON apMaTyphl.

[Tpu pacuere paccmMaTpHBatoOT BCe NON0KEHHS NPOCTPAHCTBEHHOrO CeyeHHs, MPUHUMAs
CKATYH0 30HY NPOCTPAHCTBEHHOIO CEYEHUs Y HUKHEH, OOKOBOM M BepXHeH rpaHei deMeHTa.

Pacuer Ha coBMecTHoe AEHCTBUE KPYTAIMX M M3rMGArOIMX MOMEHTOB, a TaKXke
KpPyTSUIMX MOMEHTOB M [ONEepeyHbIX CHJ  NPOM3BOAAT MCXOAf M3  YpaBHEHWH
B3aMMOJECHCTBUA MEXAY COOTBETCTBYIOLIMMH CUIIOBBIMU (haKTOpamHu.

Pacuem na deiicmeue kpymawezo momenma

8.1.37 Pacyer no npoYHOCTH 3NeMEHTa MEXJY MPOCTPaHCTBEHHBIMH CedYEeHUAMH
TIPOM3BOJAT U3 YCIOBUS

T<0,1R,-b*-h, (8.66)

rae T — KpyTALWMA MOMEHT OT BHELIHUX Harpy30K B HOPMaJbHOM CEYEHHH 1EMEHTa;

b v h — MeHbIUMHA U GONBLIKHA pa3Mepbl COOTBETCTBEHHO NOMNEPEYHOr0 CEYEHHUS DNIEMEHTA.
8.1.38 Pacyer no NpOYHOCTH OPOCTPAHCTBEHHBIX CEUEHHH MPOM3BOAAT M3 YCJIOBHA

(pucyHok 8.8)

I<T, +T,, (8.67)

rne T — prTﬂUlHﬁ MOMCHT B IPOCTPAHCTBEHHOM CECUYCHHH, OﬂpClICﬂﬂCMBIi”l OT BCEX BHEUIHHUX
CUN, PACMONOKCHHBIX 10 OAAHY CTOPOHY INMPOCTPAHCTBEHHOI'O CEYEHUS
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T — KPYTALINI MOMEHT, BOCIPUHUMAEMbIH apMaTypoH NPOCTPAHCTBEHHOTO CeyeHws,
PacnosyioXKeHHOM B MONEpeyHoM N0 OTHOILEHHIO K OCH 3JIEMEHTA HalpaBJIeHHH,
T — KpyTAWMHA MOMEHT, BOCIPHHMMAEMbIH apmaTypor NpPOCTPAHCTBEHHOIo Ce4eHus,
pacnojloXeHHOW B MPOAOJILHOM HanpasJieHUH.
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Pucynok 8.8 — CxeMbl yeuiIHii B NpOCTPaHCTBEHHBIX CEHeHHUAX IPH pacyeTe Ha geficTBue
KpYTALLEro MOMeHTa

3HadyeHHe COOTHOLUEHUs MEKAY YCHIMAMH B MONEpeYHOi u NMPONOJILHOH apMmaType,
YUYHTHIBAEMOE B yCJIOBUH (8.67), NPUBEACHO HIXe.
KpyTawnii MmomeHT 7y, onpenensior no popmye

I, =0,9N,,-Z,, (8.68)
a KpyTsiu# MoMmeHT 7T — o hopMmyine
T,=0,9N, —i'— Za, (8.69)

rie Ny, — ycniue B apMaType, pacrofloXKeHHON B N0IIepeyHOM HanpaBlICHUHU; Ul apMaTyphl,
HOPMalbHOM K 11POJI0JIbHON OCH 3neMenTa, yeunne Ny, ONpenensior no popmyne
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Nsw = Gw 'Csw’ (870)
G 1 — YCHITHE B TOM apMaType Ha eIMHULY JIHHBI S]1EMEHTa,
R..-A
s “lswl
o) =——> (8.71)
W
Ay — JIOWANL CEYEHUs apMATYPbl, pacMojioKeHHON B NOMEPeyHOM HafpaBleHHH;

S\, — LL1ar 3TOW apMarypbl;
Cyw — IUIMHA NPOEKUMH PaCTAHYTOW CTOPOHBI MPOCTPAHCTBEHHOIO CEUEHHS Ha MPOROJIbHYIO
OCb 3JIEMEHTA

C,,=8-C, (8.72)

8 — K03 HUUMEHT, YUHTHIBAIOLIMH COOTHOLIEHHE Pa3MEPOB NMONEPEUHOT0 CeYeHHUs!
Z
Rl — (8.73)
2-2,+2Z
C -~ NJIUHa ﬂpOCKul/lM c»ca"roﬁ CTOpOHbl ﬂpOCTpaHCTBeHHOI‘O ceUeHUuda Ha ﬂpOIIOJIBHy}O OChb
INEMEHTE;

N, — ycuaue B nponoJibHO apMatype, pacnoNoXKEHHOH Y paccMaTpHBaeMoii IpaHH 3le€MeHTa

N, =Ry - 4; (8.74)

A, — owap CeYeHHs fpoJ0JbHOA apMaTypbl, PacnojiOKEHHOW Yy paccMaTpHBaeMoi
TPaHH J1eMEHTa;
Zy v Zy - 1nvHa CTOPOHbLI MOMEpPEeYHOro CedeHHs y paccMaTpuBaeMOH pacTAHYTOH TpaHu
2JIEMEHTA W JUTMHA ApYro¥ CTOPOHBI NONEPEYHOro CeYeHHs dIeMEHTa.

‘R4

CooTHolleHHe npuHuMaroT B apeaenax ot 0,5 ao 1,5. B Tom ciydae, eciu

s sl

D1 £
3HAYECHHUC e BBIXOJAHUT 3a yKa3aHHbIe npe,uenbl, B pac‘{eTe y‘ll/lTblBa}OT TaKoe
s s,

. o A
KOJIM4ECTBO apMaTypbl (MPOAOJIBHONW MM flONEpeyHOn), IpH KOTOPOM 3HA4YeHHUE L L

s YAl
OKa3blBAeTCH B yKa3aHHbIX Mpejeiax.
Pacuer npou3BOAAT 05 psAta APOCTPAHCTBEHHBIX CEUYEHUH, PACMONOKEHHBIX M0 ATHHE
3N€MEHTa, NpU Haubosee OMacHOHW AjMHe NMPOEKLUHMH NpOCTpaHCTBEHHOro cevenns C Ha
NpOJOAbHYI0 Och 3nemeHTa. [1pn yTom 3nauenne C npuHumaloT He 6onee 2-Z;+Z, v He Gonee

2
Zl .

d

Horyckaercs pacdeT Ha JeHCTBHE KPYTALLEr0O MOMEHTa MPOM3BOJAMTb, HE
paccMmartpuBas TMNMpPOCTPAHCTBEHHLIE CCHCHUA TMpPHU ONpeaeaeHUun KpyTAlero MOMEHTa OT

BHEWIHEN Harpy3KH, U3 YCIOBHS

Ti S Isn‘.l + FS,I ’ (8.75)

rae Ty ~ KpyTAUUi MOMEHT B HOPManbHOM CEYEHUU IIEMENTA;
Tt = KpYTALLUA MOMCHT, BOCTIPUHHMMACMbIH apMarypo#, pacnoaoXeHHOH
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y paccMaTpuBaeMoii TPaHH d1eMEHTa B NONePeyHOM HAMPABIEHHH, H ONPENEISIEMbIN
no ¢popmyne

T,

sw,l

= o102 Zy; (8.76)

T, — KpyTALUWA MOMEHT, BOCOPHHUMAEMbIi MpPOJOJBHOW AapMaTypol, pacnonoXeHHOH!
y paccMaTpyBaeMoii rpatH 3NeMEHTa, 1 onpeieseMbiii no popmyne

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

Dsw,l &1
el 71 pHHMMAIOT B yKa3aHHBIX BbllUe MPeAeNaX.

CooTtHoluenune
CRRLTN
PacueT npoM3BOAAT AN pAJa HOPMANbHBIX CedeHuil, pacfiofOXKEHHBIX 110 AJHHE
371€MEHTa, JUIS apMaTypBl, pacloOKEHHON Y KaX10i pacCMaTpUBaEMO 'PaHH 31eMEHTa.
lpn  pmeAcTBAM  KpYTALMX MOMEHTOB ClieayeT cobJilogaTh KOHCTPYKTHBHbIE

TpeboBanu, npuseaexHsie B 10.3.

Pacvem na cosmecmnoe deticmeue KpyvmAawezo u u3eu6a}0u;e20 MOMEHM OB

8.1.39 PacyeT no NpoYHOCTH JJIEMEHTa MexAy NPOCTPAHCTBEHHBIMH CEUECHUIMH
MpOMU3BOAAT cornacHo §.1.36.
8.1.40 Pacuet no npoyHOCTH NPOCTPAHCTBEHHOIO CEHEHUA NPOU3BOAAT U3 YCIOBHUS

(8.78)

rae T — KpyTaiuuil MOMEHT OT BHelUHEH Rarpy3KH B NPOCTPAHCTBEHHOM CEHEHUH,
Ty — npejenbHblii KPYTAWUHA MOMEHT, BOCIPUHUMAEMbII NPOCTPAHCTBEHHBIM CEYEHHUEM;
M - n3rubarowmnit MOMeHT 0T BHEWIHEH HAarPy3KH B HOPMaibHOM CEYEHHH;
M, — npeaensubiil u3rubaroinii MOMEHT, BOCIIPUHUMAEMblH HOPMalbHbIM CEYEHUEM.

[Ipn pacuere Ha coBMecTHOEe nAeiHCTBMe KpyTsAwero ¥ H3rudarOWero MOMEHTOB
paccMaTpHBalOT NMPOCTPAHCTBEHHOE CEUEHHE C PacTAHYTOHW apMaTypoi, pacrofoXeHHOH y
rpaHH, pacTsHYTOH OT M3rHOalOIIEro MOMEHTa, T.€. Yy rpaHd, HOPMAalbHOW K MIOCKOCTH
NeHCTBUA M3rubaroero MOMeHTa.

Kpyrsiuni MoMeHT 7 OT BHEWIHEH HArpy3ky ONpEAENAOT B HOPMAILHOM CEYEHHH,
pacrioNioXeHHOM B cepeiiHe JUTHHB! Npoekuni C BAONL NPONOIBLHON OCH dj1eMenTa. B 3Tom
K€ HOPManbHOM CeYeHUY OnpeaenstoT n3rndaoumii MoMeHT M OT BHEIUHeH Harpys3KH.

[penenvupii kpyTawwmid mMomeHT T onpenensior cornacHo 8.1.37 ¥ NpHHHUMAIOT
paBHbiM fpaBoff vacTW yciosus (8.67) (paBubim T, +7) aiq  paccMaTpHBaEMOro
MPOCTPAHCTBEHHOTO CEUYCHHUS.

Ipenensusiii u3rubdarownit MOMEHT M, onpenenstor cornacko 8.1.9.

Jonyckaercst s onpeneieHnst KpyTAILMX MOMEHTOB MCTo/b3oBaTh yciosue (8.75). B
1OM  ciiyyae KpyTauidii momeHT T=T), W wu3rubawowuit MOMEHT M onpenensior B
HOpMAaJIbHBIX CEYEHHAX MO AAMHE 3eMeHTa. B paccMarprHBaeMOM HOpMalibHOM CEYeHHH
NpeeabHbi  KPyTAUIMA MOMEHT MPUHMMAIOT paBHLIM 1paBOH uyacTh ycinosua (8.75)
(T\\\,I+T.\',l)-

Hpeaenbtplit n3rnbaromuit MOMeHT My onpemensior jng TOro e HOPMAadbHOIO
cevueHus, Kak ObUI0 YKa3aHO BblILE,
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[Tpy COBMECTHOM NEHCTBUM KPYTAWMX W MU3rMOaloMX MOMEHTORB Clleayer cobaoaaTh
pacuyeTHbIE U KOHCTPYKTHBHbIE TpeboBaHus, npuBeaeHHbie B 10.3 n 8.1.38.

Pacuem na coemecmnoe deticmsue kpymaue20 MOMEHMA U RONEPEYHOU CUbI

8.1.41 Pacuer no npo4YHOCTH 3/1eMeHTa MEXIY MpPOCTPAHCTBEHHBLIMU CEYEHHSIMH
NPOU3BOJAT W3 YCJIOBUS

T< To(l—g), (8.79)
@
rRe 7 — KpyTAWKH MOMEHT OT BHELIHEH HArPY3KH B HOPMAIbHOM CEHEHHHU;

To — npenenbHbil  KPYTAIMH  MOMEHT, BOCNPHHHUMAEMbIH  31€MEHTOM  Mexay
MPOCTPAHCTBEHHBLIMH  CCYEHHUAMH W [MPUHUMAEMbIH DPaBHBIM MpaBOW yacTH
yciosus (8.66);

() — nonepeyHas CHa OT BHELIHEH Harpy3KH B TOM )K€ HOPMAJIbHOM CEUeHHUHU;

(Jo — npeaenibHas MOMEpeYHas cuia, BOCTIpUHMMaeMas OETOHOM MeXJAy HaKJIOHHBIMH
CeYeHWsAMH M NpHHUMaeEMas paBHOi MpaBod 4acTH ycsioBus (8.55).

8.1.42 Pacuyer no NMpOYHOCTH MPOCTPAHCTBEHHOIO CEYEHHS MPOU3BOAAT M3 YCJOBUS

(8.79), B KOTOPOM NPUHUMAIOT CAEAYIOLIHE BETHUHHBL:
T — KpyTAUWMHA MOMEHT OT BHELIHEN Harpy3ku B MPOCTPAHCTBEHHOM CEYEHHH;

Ty — npenesbHbIN KpYTALUMHE MOMEHT, BOCHIPUHMMAEMbIH NPOCTPAHCTBEHHBIM CEYCHHEM;
() — nonepeuHas cH/a B HAKJIOHHOM CeYeHHH;

(y — nipeAeNbHAN NONEpeyHas cUila, BOCIpHHMMaeMas HaKIIOHHBIM CeYeHHeM.

[Ipn pacyere Ha COBMECTHOE AeiCTBHME KPYTHILETO MOMEHTa W NONEPEYHOH CHIIbI
paccMaTpHBAKOT MPOCTPAHCTBEHHOE CEYeHME C pacTAHYTOM apMaTypoi, pacnojoXeHHON y
OAHOW M3 rpaHeH, paCTAHYTOH OT NONEPevHON CHUbL, T.€. Y MpaHH, Napaje/bHON NI0CKOCTH
JeACTBUA NONEPEUHOH CHIIBI.

KpyTawni momeHT T OT BHEIUHeH Harpy3ku OnpenessioT B HOPMalbHOM CEYEHHH,
pacfoloXeHHOM B cepeanHe InuHel C BAOAb NPOAONBHOM OCH »aeMeHTa. B Tom xe
HOPMAJIBHOM CEUYEHHH ONpeAeNstoT NONepeyHy cuay () OT BHELIHEH HAIPY3KH.

Hpeaenbubiii KpyTawnii momeHT 7T onpenenstor corinacho 8.1.38 u npuHumaroT
paBHbIM MnpaBoi uacth ycnosus (8.67) (paBHpiM 7,,,+7,) nang paccMaTpuBaEMoro
MPOCTPAHCTBEHHOT'O CEYEHHUS.

[TpenenbHyto nonepeunyro cuny (Jp onpeaenstor cornacHo 8.1.33 n npuHMMalOT
paBHOW npaBod wacTH ycnosus (8.56). Ilpn 3TOM cepeanHy UIMHBI NPOEKUMH HAKIOHHOTO
ceyeHHs Ha NpOJOJAbHYIO OCb JJIEMEHTA pacnoaratoT B HOPMajabHOM CEYEHHH, TPOXOAALIEM
yepe3 CEpedrHy HJIMHBI IPOEKLUHH TPOCTPAHCTBEHHOTO CEUEHHMs Ha MpPOAOJBHYH OCb
2JIEMEHTA.

JoryckaeTcs 413 OnpeaeNeHus KpyTauuX MOMEHTOB HCNoNb30BaTh ycaoBue (8.75), a
ANs onpejeneHus MorepeyHblx cua — ycnosue (8.60). B 3ToM caydae KpyTAWMH MOMEHT
T=T, v nonepedHyto culy Q= OT BHEIUHEH Harpy3ku OMpPELeNftOT B HOPMAaIbHbIX
CeUEHMAX MO JJIMHE deMeHTa. B paccMaTpHBaeMOM HOPMalbHOM CEYEHMH Tpele/ibHbIN
KpyTAWMA MoMeHT Ty HPUHUMAIOT paBHbIM NpaBoit uvacth ycnoBus (8.75) (paBHbIM
T +75 1), a npeJeNIbHY 0 NONEPEYHYIO cualy (o B TOM XK€ HOPMAJIbHOM CEYEHUH NIPHHUMAKOT
pasHo# npaoit yactu ycnosus (8.60) (pasHoi On +Qu.1).

llpn coBMeCTHOM JCACTBHHM KPYTALIMX MOMEHTOB K TMOMNEPEYHBIX CHJI cleayer
co0s110/1aTh pacueTHblE X KOHCTPYKTUBHbIE Tpebosanus, 1tpuBeaelinble B 10.3.
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Pacuer xe1e300eTOHHLIX 3JIEMEHTOB HA MECTHOE CoKaTHE

8.1.43 Pacuer xene300eTOHHBIX >J1€MEHTOB Ha MECTHOE CkaTHe (CMATHE) MPOU3BOASAT
fpy JeHCTBUM CHUMAIOILEH CHIIbL, MPUI0XKEHHOHW Ha OrpaHHYEHHOM NOWAAd HOPMAJIbHO K
MOBEPXHOCTH  Kene3o0eToHHOoro »neMeHrta. [Ipy  3TOM  y4UTBIBAOT  MOBBLILIEHHOE
COMpPOTHB/IEHME CXKATHIO GETOHA B Npeenax rpy30Boi nnow@ny (MI0Waal CMATHS) 3a CYET
00bEMHOr0 HanNpPsHKEHHOrO COCTOAHHA OeToHa MoJ TIpy30BOi MIOWAABIO, 3aBHUCALLEE OT
pacnoyoXeHus rpy30Boi NJ0IWAaAN Ha OBEPXHOCTH DIIEMEHTA.

[Ipn HanuuMu KoCBeHHOW apmaTypbl B 30He MECTHOTO CKaTH Y4UTBIBAKOT
JOMONHUTENBHOE MOBLILIEHHE CONPOTUBIIEHUS CKATHIO OETOHA MOA rPpy30BOH /101abo 3a
CYET CONMPOTHUBJIEHHUS KOCBEHHOH apMaTyphl.

Pacuer snemeHTOB Ha MeCTHOe cxaTde [PH OTCYTCTBHMM KOCBEHHOW apmaTypbl
[IPOM3BOAAT cOracHo 8.1.44, a Ipu HaJMYMKM KOCBEHHOMH apmartyphl — cornacHo 8.1.45.

8.1.44 Pacyer »5ieMEHTOB Ha MECTHOE CXXaTHe NMPH OTCYTCTBHUM KOCBEHHOH apMaTypsl
(pucyHok 8.9) Mpou3BOAAT U3 YCJI0BHA

N<y- Rb,/oc ’ Ab.loc’ (8.80)

rae N — MecTHas Cxxumaroias Cuila oT BHEIUHEH Harpy3ku;
Ap.joc — TIOIAAL TPUITOKEHHUS CKUMAIOLLIEH CHIIbI (TTOWAAb CMATHSA);
Ry, 10 — pacyeTHOE conpoTHBIeHWEe OETOHA CXKATHIO NMPH MECTHOM JAEHCTBUHU CXKUMaIOLLCH
CHJIBL;
Y — K0dhduunedt, npuHumaemslit paBHeiM 1,0 npu pasHomepHom u 0,75 nipu
HEPaBHOMEPHOM pacfiipeeIeHUH MECTHOH HAarpy3KH o naowaan CMATHS.
3HayeHue R o onpenensior no Gopmyne

Ry joe = 0p - Ry, (8.81)

rae ¢, ~ k03pduumenT, onpeaensemplii no popmyne

(8.82)

HO NpuHUMaeMblil He Oonee 2,5 1 He MeHee 1,0.
B dopmyine (8.82):
Ap,max — MAKCHMaIbHAs pacyeTHas 11011a/1b, yCTaHABIMBaeMas Mo CleAyI0WNM IIPaBUTIaM:
LEHTPBI TAXKECTH NAOIAAEH Ap joc U Ap max COBNANAIOT;
rPaHMLbl PACYETHON MIOWAAH Ap max OTCTOAT OT K@XKAOH CTOPOHBI MIOWAAN Ap joc HA
paccTOAHUM, PABHOM COOTBETCTBYIOLIEMY pa3Mepy 3THX CTOPOH (pHCYHOK 8.9).
8.1.45 Pacuer 371eMeHTOB Ha MECTHOE C)KAaTHe MPH HalMYMHM KOCBEHHOH apmatypbl B
BHUJIC CBAPHBIX CETOK MPOU3BOAAT U3 YCIOBHS

N <Ry 1oc* Ap toc (8.83)

rae Rpyjoc — TPUBEJEHHOE C Yy4YETOM KOCBEHHOW apMaTypsl B 30He MECTHOTO CxXaTHs
pacuyeTHoOe COMnpoTHBacHHUe BeTona CxkaTUIO, oNpeeasemMoe no Gopmyne

Rh_x‘, loc = Rb./()(' +2 (ps,,\'y ’ R‘\‘,,\‘y “H xy (884)
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a — BANM OT Kpaee 3EMeHTa; O — MO BCefl WHDHHE YIEMEHTA; 6 — Y Kpas (Topua) JMeMeHTa Mo BCEH ero
WHPHAE; 2 — Ha YTIIY INEMEHTa; 0 ~ ¥ OTHOTO Kpas 3AeMEeHTa; € — BOIM31 OIHOTO Kpas /IeMEHTa.
! — onemeHT, Ha KOTOpBIA AelcTByeT MecTHas Harpyska; 2 — MNOIUAAL CMATHA Apy,; 3 — MakcHMasbHas
pacueTHas NA0MAtL Ay 4 — LERTP TsKECTH TI0WANeH Ay o0 M Apmar; 5 — MUHUMa/IBHAA 30HA APMHPOBAHUA
CETKaMH, IPH KOTOPOIH KOCBEHHOE apMHUPOBAHUE YYHTHIBACTCS B pacyeTe

Pucynok 8.9 — CxeMbl AJIfl pacuera 371eMeHTOB Ha MeCTHOe C:KaTHe NPH PacilooKeHHH MECTHOM
Harpy3Ku

3nech @y, — k0dhGHUIMEHT, OMpeaensieMblit o popMyne

Psxy = (8. 85)

Ap ey - NA0OLAAB, 38KNIOYEHHAN BHYTPH KOHTYpa CETOK KOCBEHHOro apMHUpOBAaHHUs, CHHUTas
NO UX KpaHUM CTEPXKHAM, W TpUHUMaemas B hopmyJe (8.85) He 6onee Ap,max;

R, ... - pacueTHOE CONPOTHBIEHHE PacTXKEHHIO KOCBEHHOH apMaTypbl;
e — KO3QOUUIMEHT KOCBEHHOr0 apMUPOBAHHSA, ONpeAeseMbIl o hopmyJe
__”x'As.\-'[.v“Fn,v'Asy'[_v . 8.86)
“s,xy - A ’ ( ’
bloc.ef S

Ry, Agy, [y — YMCTIO CTEPXKHCH, MIOWAAbh CEYCHUA M JUIHHA CTEpXKHA CETKH, CUUTasg B OCHX
KpaHHKUX CTCPXKHEH, B HanpaslieHHy X
n, Ay, [, - TO e, B HarnpasneHuy Y,
§ - iar CCTOK KOCBCHHOIO apMUpOBaHUS.
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3HaueHHs Ry joc, Abloc, W ¥ N IpHHAMAIOT cornacHo 8.1.44.

3HaueHHe MECTHOM CKHMAIoIER CuIlbl, BOCIPUHUMAEMOE 3JEMEHTOM C KOCBEHHBIM
apMHUpoBaHHeM (npasas yacTh yciaosus (8.83)), npuHumaloT He 6ojlee YABOEHHOTO 3HaueHMs
MECTHOH CXKMMatoLWel CHibl, BOCTTPHMHIMAEMOrO 35ieMEHTOM 0€3 KOCBEHHOTO apMHpOBaHHs
(npaBas 4acTb ycnosus (8.80)).

KocBeHHOe apMmupoBaHWe JOMKHO OTBEYaTh KOHCTPYKTHBHBIM — TpeGoBaHMAM,
npuBeAeHHbIM B 10.3.

Pacuer sxene306eToHHLIX 3 1eMeHTOB HA NMPOJABJIHBAHHE
Obwue nonoxcerus

8.1.46 Pacyer wna npomaBnMBaHME MNPOM3BOMAT A IUIOCKMX Ke1e300eTOHHBIX
2JeMEHTOB (IJINT) NpH NeHCTBHM Ha HHUX (HOPMAJIBHO K MJOCKOCTH 3JIEMEHTA) MECTHBIX,
KOHLEHTPUPOBAHHO MNPHJIOXKEHHBIX YCHUAMHA — COCPeJOTOYEHHBIX CHJBI W H3rubarolwero
MOMEHTa.

Ilpn pacueTe Ha npojaBaMBaHMe PacCMaTPHBAIOT PACYETHOE MOMEPEUHOE CEYEHUE,

PacroN0oKeHHOe BOKPYT 30HbI Mepefiadyd yCHIMH Ha 3IEMEHT Ha PacCTOAHUH —hél HOpMaJbHO
K €ro NpoAO/NbHON OCH, MO TOBEPXHOCTH KOTOPOro AEHCTBYIOT KacaTellbHble yCWIWS OT
COCPEAOTOYEHHBIX CHABI M M3THOatOIEero MomMeHTa (pucyHok 8.10).

JehcTByiolme KacaTeNlbHble YCHAMS 110 TUIOILAAYW PACcUETHOTO MONEPEYHOro CeuyeHus
AOJKHBI OBITh BOCNPUHSATEI OETOHOM C CONMPOTUBIEHHEM 0ETOHA OCEBOMY PacTsXKEHUIO Ry U
norepevyHoN apMaTypoit, pacroNioXKeHHOH OT Ipy30BOi MJIOWIAAKY HA paccTOsHUN He Gonee

hy 1 He MeHee l—;o—, C COMPOTHBAEHHUEM PACTAKEHHIO Ry,

[Ipn nefictBuM CcOCPeOTOYEHHON CHIIBI KacaTeNbHble YCHIIWs, BOCTPHUHHMAeMble
OETOHOM W apMaTrypoli, MPUHUMAIOT PAaBHOMEPHO pacrpele]eHHbIMH N0 BCel muowaau
pacueTHOro nomnepeydoro ceueHud. Ilpu nedcTBMM HM3rHOAlONIEr0 MOMEHTA KacaTesbHble
YCHIHA, BOCNpUHHMAeMble OETOHOM M TONEPEYHON apMaTypoi, NMPUHMUMAIOT JIMHEHHO
H3MEHAIOWWMMHUCSE O [UIMHE PacYETHOrO MOMEPEYHOTo CEYEHUs B HampaBlEeHH{ NeHCTBUSA
MOMEHTa C MAKCHMa/IbHbIMKM KAcaTeNbHBIMK YCHIMAMM TPOTUBOMNONIOXKHOIO 3HAKA Y Kpacs
pacueTHOrO NMONEPEYHOro CEYEHMs B ITOM HANpaBJIEHUH.

Koaonna

Mupanuou \ Verosnotl

npoodasILedHUA /*ia‘ pacdenisit KoHmyp
M,
/f'ﬁ

- 1 \I N M y (r -
| AN
% . M \ /Tuma

Koo

Pucynor 8.10 — YcioBias Mopeb /LIS pacieTa Ha npoaas/iuBanue
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Pacyer Ha npojaBiuMBaHue NpH JEHCTBUHM COCPENOTOYEHHOW CHibl U OTCYTCTBHH
fonepeyHoH apMaTypsl NPOU3BOAAT corytacHo 8.1.47, npy AeHCTBUM COCPEAOTOYEHHON CHIIbI
M HaNHYWM TOMepeyHoi apmarypbi — corsiacHo §8.1.48, npu neAcTBUM COCPEAOTOYEHHBIX
CHJIbl K WM3rudaWero MOMeHTa U OTCYTCTBHM MoNepeuHoit apmatypbl — cornacHo 8.1.49 u
MpH NeHCTBHM COCPEAOTOUEHHBIX CHMJIbI U M3rMbaloOmIero MOMEHTa M HaJIM4uK NonepedHoM
apmatypsbl — cornacto 8.1.50.

PacueTHblil KOHTYp MONEPEYHOro CEUEHHUS MPUHUMALOT; MPH PaCcNONOKEHUH MIOUIaAKH
nepeayy Harpy3kd BHYTPH IJIOCKOTO 3/€MEHTa — 3aMKHYTBIM M PaclojlOXeHHbIM BOKpPYT
njoulaaky nepegadu Harpysku (pucyHok 8.11, a, 2), npM pacnoNOXeHUH MJIOWAAKH
nepejayd Harpy3kv y Kpasd WIM yria nJoCKOro 3jeMeHTa — B BHMIE [BYX BapHMaHTOB:
3aMKHYTBIM M pacno/oKeHHbIM BOKPYT TUIOLIAJKH Nepefayd Harpy3k, U He3aMKHYThIM,
CAEAYIOWMM OT KpaeB MJI0CKoro aneMenTa (pucyHok 8.11, 6, 6), B 3TOM clyyae Y4HTBHIBAIOT
HaWMEHbIIYIO HECYINYI0 CMOCOOHOCTh MMpHU ABYX BapHaHTaX pachmojOXKEHHs pPacyeTHOro
KOHTYpa [ONepeyHoro CeUeHus.

B cnyuae pacrnooXeHus OTBEPCTHS B [UIMTE HA PaCCTOSHWM MeHee 6 4 OT yria Wiu
Kpas TUIOIMAJAKH MEPeaayd Harpysku [0 yria MiAM Kpas OTBEPCTHS, 4acTh PacCy€THOro
KOHTYypa, pacrnojoXeHHas Mex1y AByMsS KacaTejbHbIMU K OTBEPCTHIO, MPOBEAECHHBIMH M3
LUEHTpa TAKECTH MJOILAAKHY TEpeaayYy Harpy3KH, B pacdeTe He YYUTHIBAETCH.

[Ipn nedcTBuM MOMeHTa M, B MeCTe NPHUIOXKEHHS COCPENOTOYEHHOH Harpysku
10JIOBMHY STOr0 MOMEHTA YuYWTHLIBAIOT NPWU pacyeTe Ha NpOJABIMBaHHE, a JAPYTylo
NONOBUHY — TPH pacyeTe Mo HOPMaJbHBIM CEYEHHAM HO IUMPUHE CeYEeHHMs, BKIIOHAIOLIEH
WHPHHY NAOWAAKK TIEpefayd HArpy3KH M BBICOTY CE4YeHHs IUIOCKOro 3jeMeHTa no obe
CTOPOHB! OT MJIOWAJKHM TEPEAAUN HATPY3KH.

[Ipy neHCTBMM COCPENOTOYEHHBIX MOMEHTOB M CHIIBI B YCIOBHAX TPOYHOCTH
COOTHOLIEHHE MEeX]y ACHCTBYIOWMMH COCPEAOTOYEHHBIMU MOMEHTAMH M, yuuTbIBaeMbiMH
fpy NMPOAABAMBAHMH, U NpeJejbHbBIMH M, NpuUHUMaIOT He Gosiee MONOBHHBI COOTHOILICHHUSA
MEXAY ACHCTBYIOLIMM COCPENOTOYEHHBIM YCHANEM [ U TIpENebHbIM [,

[Ipn pacnonoxeHuu CocpeOoTOYEHHON CH/Ibl BHELUEHTPEHHO OTHOCHTENLHO LEHTpa
TSHKECTM  KOMTypa  pacyeTHOTO  MOMNEPeYyHOro  CEYEHMs  3HaueHus  u3rudarowmx
COCPEIOTOYEHHbIX ~MOMEHTOB  OT BHEIIHEH Harpy3skd  onpeaensioT ¢ Y4eToM
JAOTMOJIHUTELHOTO MOMEHTa OT BHEUEHTPEHHOTO MpHJIOXKEHUS COCPEAOTOYEHHON CHIIB
OTHOCUTENILHO  LEHTpPa THKECTH KOHTypa pacyeTHOrO [OMNEpPeYyHOro CeYeHHs ¢
10J10)KUTENbHBIM HIH 00paTHLIM 3HAKOM 110 OTHOLIEHHIO K MOMEHTaM B KOJIOHHE.
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¢ - MJIOWARKA NPHIOKEHHA HATPY3KH BHYTPH MNNOCKOTO JIEMEHTA; 6, 8 — TO Ke, Yy KPas MIOCKOTO JIEMEHTA,
2 = 11py KpecTo0Opa3HOM PacroI0KeHHH MONEePeyHON apMaTypbl.
/ — mjowank NpuAOKEHUs HArpysku; 2 — pacueTHbIH KOHTYp NOMEPEMHOro ceueHus; 2’ — BTOpOH BapHaHT
PACHOIOKEHHS PACHETHOrO KOHTYPa; 3 — LEHTp TAXKECTH PACUETHOTO KOHTYpa (MCCTO NEpeceyeHus ocei X| u
Y)); 4 — UECHTD THKECTH MIOLLALKY NPHIIOKEHHS HATPY3KH (MECTO nepecedenus oceit X v Y); 5 — nonepevnas
apMaTypa; 6 — KOHTYP pacueTHOTO MOMEPEYHOTrO CeveHWs Ge3 yuera B pacyeTe MOMEPEUHOR apMaTypel;
7 — rpanuua (kpait) NI0cKoro 31eMeHTa

Pucynok 8.11 — Cxema pacyeTHbIX KOHTYPOB MONEPeYHOro CeveHs! PH NPOAABIHBAHHH

Pacyem snemenmos na npooasausarite npu 0eicmeuu cocpedomo4eHot Clillbl

8.1.47 Pacyer onemeHTOB 0e3 mnorepeyHod apMarTypbl Ha MpOJABiAMBAHWE f1pH
AEHCTBUM COCPEAOTOYEHHOM CUIbI POU3BOAST U3 YCIOBUS
F<Fpu (8.87)

rae [ — cocpenoTodeHHas Cnia OT BHELIHEH Harpy3KH;
Fp i - NpeaenbHoe yeunue, BOCpHHUMaeMoe OETOHOM.
Yeunue Fy,,0 onpesenstor no gopmyse
Fypaate = Roe - Ay (8.88)
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rae A, — nowanb pacueTHOro [ONepeyHOro CEYEHHUs, pacroOKEHHOT0 Ha paccTOSHUM
0,5 hy OT rpaHMUb! MIOWAAM NPUIOKEHHS COCPEOTOYEHHOH cuibl F ¢ paboueit
BbICOTOH ceueHus hy (pucyHok 8.12).
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[~ pacyETHOE MONEPEUHOE CEUCHHE, 2 — KOHTYp PACUETHOIO HOMEPCHHORO CeHEHHUA: 3 - KOHTYP NUIOIMAAKH
MPHIIOKCHHS HAIPY3KH

Pucynok 8.12 — Cxema 115 pacueTa sxesie306CTOHRBIX Y1eMeHTOB (e3 nonepeuHol apMaTypbi
Ha NPOAABINBAHMC
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Mnowmans A, onpenensot no GopmyJie
Ay =u-hy, (8.89)

r/ie 1 — NEPUMETP KOHTYPa PACYETHOI0 MOAEPEYHOTO CEUCHHS,
ho — npuBeieHHas pabouas BbicoTa ceuerus by =0,5(hg, +hy,),

3zech foy M ho, — pabodas BBICOTA CEYEHMA 1A NPOJONLHOW apMaTypbl, pacrlooXeHHOM
B HarpasJeHuu oceit X u Y.
8.1.48 Pacuer 371€eMEHTOB ¢ MOMEPeYHOH apMarypoit Ha NMpoJaBIHBaHHE MPH JEHCTBUH
COCPENOTOUEHHON CHITbl (PHCYHOK 8.13) NIPOH3BOAAT U3 YCIOBHUA
F< Fb,ult + F:sw,ull’ (8'90)

rae Foour — NpeAenbHOE  YCHIME, BOCIPHHHMMaeMoe MOMEepeYyHOHW  apMarypod  Ipu
MpOAaBIHBAHHH;
Fpui ~ NipenensHoe ycuiue, BOCTIpUHHUMaeMoe OETOHOM, onpefensemoe cornacHo 8.1.47.
Yeunue Fy, i, BOCIPUHUMAEMOE NONEPEYHON apMaTypo, HOPManbHOW K MPOAOJLHOM
OCH JJIEMEHTA M PacroJOKEHHOW pPAaBHOMEPHO BJOJb KOHTYpa pacyeTHOro MOMepeyHoro
CeueHUd, ONpeAessoT Mo Gpopmyne
Fowaie = 0,84, -1, (8.91)

TA€ gsy — YCHIIHC B nonepeqﬁoﬁ apMaType Ha €IHHULY NJIMHBL KOHTYpa pacquHoro
NONEPEYHOro CeYeHHs, paclolokKeHHOH B npelenax pacctosHua 0,5k no obe
CTOPOHBI OT KOHTYpPa pac4Y€THOrO CEYEHUS

_ﬁsw_Asw
qsw" ’
WY

Agyw — OB CEYEHHS TMOTMEpEeuHO apMarypel ¢ LIAroM Sy, PacloOKEHHas B Npelenax
paccrosauus 0,549 no obe CTOpOHBI OT KOHTYpa pacyeTHOro MOMEPEYHOro CeYeHHs

MO MepUMETPY KOHTYpa pacueTHOTO [1OTIEPEHHOTO CEUEHUS;

u—TNEpUMETP  KOHTYpa  pacuyeTHOro  MONEpeYyHOro  CEe4YeHHs,  ofpeelsieMbli

corylacHo 8.1.47.

[lpn pacnonoxeHnu nonepevyHOiH apMaTypsl HEpaBHOMEPHO 0 KOHTYPY PacyeTHOro
MONEPEYHOro CEYEHHs, a COCPEAOTOMEHHO Y Oceill MIOuIaZKU [epeJayd Harpysku
(kpecTooOpa3Hoe pacrojioKeHHe TIOTEpEYHOH apmaTypbl) HEpUMETp KOHTypa u Aid
MONEpPEeYHO apMaTypbl NPUHUMAKOT 1O (AKTMYECKUM [UIMHAM YYacTKOB PaclONOKEHHS
nonepevyHon  apmarypel  Lg WM Lgy 1O pacueTHOMY  KOHTYpY  IIPOAaBJIMBaHMA
(pucyHok 8.11, 2).

3Hadenne Fj )+ F

(8.92)

wult TpUHUMAIOT He Oomee 2Fy,. IlonepedHyro apmarypy

YUYHUTHIBAIOT B pacyeTe NpH F,, i He MeHee 0,25F ;.

3a rpaHHUell pacrnonoXeHMs TMOMEpPEYHOH apMaTypbl pacueT Ha MpOJaB/IMBAHHE
NpoHu3BOAAT cornacHo 8.1.47, paccMaTpuBasi KOHTYp pacyeTHOro f10NEpEYHOrO CEYEHUs Ha
paccrosiHud 0,5k OT rpaHHLUB! pacrooKeHUs nonepeuHoi apMaTypbl (pucyHok 8.13). [lpu
COCPENOTOYEHHOM pACIIONIOXEHUH TONEPEUHON apMaTypbl MO OCAM IIOWAAKK fepeayn
Harpy3KH, KpOMe TOTrO, pacyeTHbIH KOHTYp MOMEpeYHOro cedyeHus OETOHA MPHHUMAIOT Mo
AMArOHANbHLIM JIMHUSM, CICAYIOLWMM OT Kpas pacnolOKeHUs MONEPeYHON apmaTypbl
(pucyHok 8.11, 2).

Ilonepeunas apmarypa [OKHA YAOBIETBOPSTh KOHCTPYKTHBHLIM TpeOOBaHUAM,
npusesentpiM B 10.3. Tlpu uapywennn ykasanubix B 10.3 KOHCTPYKTHBHBIX TpebOBaHMi
B pacdere Ha NpoAaBiAMBAHME CJedyeT Y4UMTLIBATL TOJAbLKO [IOTIEpeUlylo  apMarypy,
MepecCKalolLylo HMpaMHly NpOABIMBaHUA, Npy obecneycy yCJIOBUH €¢ aHKCPOBKH,

70



OC HTHU "Texokenept”

CIT 63.13330.2012

-,
.
hy2 |, F hy/2
A
y
4
I / |
i
Su < hy'3 \1/ S hy/3
b hy'2
_____________________ |
r < b/4 ~
I 2
- - > —e . L
|
¢ ] '] ] . * 4 * . '] '] '] [} ‘
4
JP L ] ® L ] ® ® l [ ] [ ] L ] ® ® J ,/

|
|
|
(
|
i |
T . . * ‘T“»‘T. ' * . * . . ¢ !
‘ } ‘g‘N o A4 % ‘
' [ 4 [ ] [ Al Vi G [ ) ® 1r/ 2 '
v
: g . . . | 5 ( . / . [ :
3 ' ' . . . . . 1 . '] . —Jr I X
l [ * S 3 ‘
> /l()/3 < ,I( '3
: i_{ . . e < /]0 : /;L ; [ Jl :
| J E
] 3 . . . b, . . . 1’ , &
i ¢ . ® . . m > . ® . . ) { = -
: E *b [} [} (] ] Q ¢ e [} ] (] (] 4 : %
! 1+ [ . . . .—;1\,“. l {Fo . . [ . [ ,
| |
' . - - . - -»- . - - .
| > 1,5h, 3 hy2 | hy'2 :
e o e e A T N -
Y 3

! ~ pacyeTHOe NOMEPEHHOE CeyeHHe; 2 — KOHTYP PAacHETHOrO MOMEPEYHOTO CeYEHHS; 3 — rPaHuubl 30HbI,
B Npe/e/iax KOTOPLIX B pacHeTe yuMTLIBAGTCA MOMNEpeYHas apMaTypa; 4 ~ KOHTYp PacyeTHOrO NONEepevHOro
ceyerms De3 yuera B pacyeTe NONepeyHoN apMaTypbl; 5 — KOHTYD MIOLIAAKH TIPUIIOKEHIS HATPY3KH

Pucynok 8.13 — Cxema I1s pacueTa sej1e300e TOHHBIX TJIHT ¢ BEPTHKAJbHON PABHOMEPHO
pacnpejleennoii nonepedHoi apmMaTypoil Ha NPoAABINBAHHE
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Pacuem anemenmoe wa npodasrueanue npu Q0eUCMEUU COCPEOOMOYEHHBIX CUNbI
u uz2ubaue20 MoMeHma

8.1.49 Pacyer anmemenToB 0e€3 mofepeyHON apMaTypbl Ha MpOJaBIMBAHUE [pH
COBMECTHOM  JeHCTBMM  COCPEJOTOYEHHBIX  CHJIBI M M3rHOalolero  MOMEHTa
(cM. pucyHok 8.12) RpoM3BOAAT U3 YCIOBHA

LM g

F bult M bult

, (8.93)

rae F - cocpenoToueHHas cuila OT BHELWWHEH Harpysku,

M — cocpenoToueHHbIH  M3rMOAlOWMA  MOMEHT  OT  BHEWHeH  HarpyskH,
YYHTBIBAEMbIH [pU pacuyeTe Ha npoaaBauBanue (8.1.46);

Fui 1t My ~ npesienbHble cOCPENOTOYEHHBIE CHIA U U3TMOaoLIHIE MOMEHT, KOTOpbiE MOTYT
ObITH BOCHPHHATHI OGETOHOM B pacvYeTHOM TMOMEPEYHOM CEYEHHH ApH MX
pa3aenbHOM JEHCTBHH.

B xene300eToHHOM Kapkace 31aHWA ¢ TUIOCKMMH NEPEKPBITHAMU COCPEROTOYEHHBIN
13rubaroMit MOMEHT M), paBeH CYMMapHOMY M3TrHOaIOILIEMy MOMEHTY B CEYEHHAX BEpXHEH
1 HIOKHEH KOJIOHH, TIPUMBIKAOILHX K IEPEKPLITHIO B pACCMAaTPHBAEMOM Y3JI€.

[peaensuyto cuny Fj,, onipeaenstoT coraacHo 8.1.47.

IpeaensHelit H3rubarowWnit MOMeHT M), i ONIpeaensior no gopmy.e

Mh,u/( = Rbf 'W'b 'hO’ (894)

rae W — MOMEHT COMpPOTHBIEHUS PACHETHOrO [MMOTMEPEUHOr0 CEYEHMSA, OlpeaensieMbii
cornacyo 8.1.51,
Ilpu nedicTBUM u3rMbalomiMX MOMEHTOB B /JBYX B3aWMHO MEplEHANKYISPHBIX
INIOCKOCTAX PAcUeT MpoU3BOJAT U3 YCAO0BUS

F M M,

X

+ + — <, (8.95)
Fb,u/t be,u/t Mby,ult

rae  F, M, u M, - cocpenoroucHHble cuna 1 H3rubarolie MOMEHTBI B HaNpaBneHusaX ocei
X v Y, yuuTbiBaeMble IpH pacueTe Ha npoaasauBaHue (8.1.46),
OT BHELHEN Harpy3KH; _

Foutty Moty Mpyy — TpEENBHBIE  COCPEAOTOYEHHBIE CHJIA UM M3THOAIOLIME  MOMEHTbI
B HanpaBiaeHusix oced X M Y, koropble MOTyT ObITb BOCHpPHHSTBI
6ETOHOM B pacyeTHOM IMONEPEYHOM CCUCHHM TIPH HMX PpasaeibHOM
JEHCTBUM.

Yeunue £y onpeaensiot cornacHo 8.1.47.
Yeunus Mpy i v My, ONPESENSIOT COTJIACHO YKa3aHMAM, NPUBEAECHHLIM BbllUE, MpH

JIEHCTBUM MOMEHTA B MIOCKOCTH oCeit X U ¥ COOTBETCTBEHHO.

§8.1.50 Pacuer npo4HOCTH 3EMEHTOB C MOMEPEYHOH apMaTypoH Ha MNpoAaBiIMBaHUE

NpM  AEHCTBHMM COCPENOTOYEHHOW CHJIbI M M3TMOAIOMMX MOMEHTOB B JBYX B3aUMHO

MEPreHMKYISPHBIX MIOCKOCTAX NPOM3BOAAT U3 YCIOBHS

F M, M,

A

+ : + : <1, (8.96)
Fb,u/l + st,ul/ be,ull + Msw,,\',ult Mby,u/t + Msw,_v,ull
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rae F,M,nM,-cwm. 8.1.49;
Fhity Mpxuie 1 Mpy o1 — NpeieabHble COCPENOTOUEHHBIE CHNA M M3TMOAIOLIHE MOMEHTD!
B HarpaBieHHaXx oceit X U Y, KoTopbie MOryT ObITb BOCTIDHHSATHI
0€TOHOM B pacyeTHOM MONEPEYHOM CEYEHHH TNPH HX pa3lielbHOM
JIEeHCTBHH;
F o utts Mowsx it @ M,y — TIDEAENBHBIE  COCPEAOTOYEHHBIE CHJIA W HM3rubalolie MOMEHTBI
B HanpasjeHusXx oced X u Y, KoTopsie MOTYT ObITb BOCIPHHATHI
NONepeyHOi apMaTypoii IpH KX pasaenbHOM ACHCTBUH.
Yeunust Fyur, My, Mpy, w1 Fyy, 1 Oipenensiior cornacHo yxasanusm 8.1.48 u 8.1.49.
Yeunua Maexun B My y,un, BOCNpUHUMAaeMbIE MONEPEYHON apMaTypoif, HOPMANbHOH K
MPOAOABLHON OCH JJIEMEHTAa M PACNONIOKEHHOH PaBHOMEPHO BAOJbL KOHTYpa pacHeTHOro
CeYeHMs, ONpEeNeHsiioT NpH  AeHCTBUM M3rMOaKoLIer0o MOMEHTa, COOTBETCTBEHHO B
HanpasacHuu oceld X 1 ¥ no popmyne

Msw,u/! = 0’8 Gow 4

SwW?

(8.97)

TIC Gow M W, ~ OnipenestoT cornacHo 8.1.48 u 8.1.51.
Buavenns  Fy o+ Foous My ¥ Mgy cutrs Moyt # Mgy B ycnosnn (8.96)

MPUHUMALOT He 6onee 2F% ui, 2My i, 2M iy iy COOTBETCTBEHHO.

Ionepeynas  apmatypa JO/DKHa  OTBEYaTb  KOHCTPYKTHBHbIM  TpeGOBaHMAM,
npusegedHsiM B 103, Tlpn Hapywienuu ykasaHHbIX B pasgene 10.3 KOHCTPYKTMBHBIX
TpeOOBaHMI B pacyeTe Ha NpPOJABIHBAHHE CIERYET YYHTBIBATb TOJNBKO TMOMEPEUHYIO
apMaTypy, MepeceKarllyl0 NHpaMUAY MpOAaBIUBaHUA, MpH obecreyeHHH YCIOBHH ee
aHKEPOBKH.

8.1.51 B ofweM ciyyae 3HaYeHHs MOMEHTAa COTPOTHBIEHMS PacueTHOro KOHTYpa
OeToHa npu NpoaaBiuBaHun W, B HanpaBIEHUSIX B3AUMHO NEprEeHANKYAAPHBIX oceid XU Y
ofnpeaeastoT 1o Gopmyie '

Ins
) (8.98)

Wi = ,
b)Y = o)

A€ Ipy) — MOMEHT HHEPLMH paCy€THOTO KOHTYpa OTHOCHTENBHO ocell Yy W X|, Mpoxoasuux
yepes ero LEHTP THKECTH (pHcyHOK 8.11);
X(¥)max — MAKCHMaJIbHOE PACCTOAHHE OT pacyeTHOro KOHTYpa [0 ero LEeHTpa TAXKECTH;
3HavyeHue MOMEHTA MHEPUMH [py,) OTPEACNAOT KaK CyMMY MOMEHTOB MHEPUMH Iny)i
OTAE/ILHBIX  YYACTKOB  PACYETHONO  KOHTYpa [IOMEPEYHOr0 CEYEHUS  OTHOCHUTENLHO
LIEHTPANbHLIX OCeH, NMPOXOAALMX Yepe3 UEHTP TAHKECTH PacuyeTHOro KOHTYpa, MpHHUMAs
YCJOBHO LIUMPHHY KAXKAOTO Y4acTKa paBHOH €IUHHLE.
TTonoxeHne LEHTPA THKECTH PacUETHOTO KOHTYpa OTHOCHTEIbHO BBIOPAHHOH ocu
onpeaensoT no popmye

L x (v
x(y)g =~ Zi i) ;L(,y o (8.99)

rae L, - AliMHa OTAENbHOrO y4yacTKa pacyeTHOIO KOHTYpa;
X(Vi)o ~ pacCTOAHME OT LEHTPOB TAKECTH OTACIAbHBLIX YHYACTKOB PAcYETHOIO KOHTypa 10

BbIOpAHHBLIX OCEH.
[Tpu pacyerax NpUHUMAIOT HAWMEHBIUME 3HAYCHHUS MOMEHTOB conpoTuBiaeHust Wy, u

Wi, .
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MOMEHT CONPOTHBIEHHUS PAacUYeTHOrO KOHTYpa G€TOHa [/IS KOJOHH KpYTJIOTO CeYeHHs
onpeaensioT o gopmyne

2

t(D+hy )

4

)

rae D — AMamMeTp KOJNOHHBI.

8.1.52 3Hauenus  MOMEHTOB  COTpOTMBJEHHS  [Oflepe4HOd  apMatypel  npu
npoaaBiuBaHun W,y B TOM Ciyyae, Korga ronepeyHas apMarypa pacnoloxeHa
paBHOMEPHO BHONb PacyeTHOrO KOHTYpa NpOAABiAMBAHMA B Npelenax 30HbI, PaHHILI

KOTOpOM OTCTOSAT Ha PacCTOSHUH —};9 B K@XKAYH0 CTOPOHY OT KOHTYpa NpoAaBIHBaHHs OeTOHa

(cm. pHcyHOK 8.13), NPHHHMAIOT paBHBIMM COOTBETCTBYIOLINM 3HAUYEHHUAM Wy 1t Wy,

[lpu pacnionoxeHuw monepeyHon apMaTyphl B TIIOCKOM 3/1IEMEHTE COCPEIOTOUEHHO 110
OCSIM Tpy30BOH IIOWIAAKH, HAMPUMEP MO OCH KOJOHH (KpecTooOpa3sHOe pacrosoxeHue
[10MepeyHoi apMaTypbl B NMEPEKPLITHH), MOMEHThl COMPOTHBIEHUA MOMEPEYHOH apMaTypel
OnpelensioT NO TeM K€ NpaBuiaMm, YTO W MOMEHTBb! CONpPOTHBJICHHA O€TOHA, NMpHHHMMas
COOTBETCTBYIOLIYH)  (PAaKTMUECKYIH0 JUIMHY OFpaHHYEHHOTO  Y4YacTKa  PAacriojokeHus
MOTMepeyHoil  apMaTypbl N0 pacueTHOMY KOHTYpy MpPOAABAMBAHUA Lan M Ly,
(pucyHok 8.11, 2).

PacueT nJ10CKOCTHBIX #€1€300€TOHHbIX 3JIeMEHTOB NJIUT U CTEH 110 MPOYHOCTH

8.1.53 PacueT 1o npoyHOCTH NIOCKUX MIIHT NepeKphITU, NOKPLITHH M GyHIAMEHTHBIX
MJWT CReAyeT MpOoM3BOJAMTL KAaK pacdeT IUIOCKHUX BbIJEJICHHBIX JIEMEHTOB HA COBMECTHOE
AEUCTBUE M3rHOANOIWMX MOMEHTOB B HaNpaBCHHH B3aWMHO MNEPHEHAMKYNAPHLIX Ocell U
KPYTALMX MOMEHTOB, TNpPHIOKEHHBIX 110 OOKOBBIM CTOPOHAM IUIOCKOTO BBIAENEHHOTO
3NE€MEHTA, & TaKXKe Ha JEeHCTBUE MpPOAOABHBIX M TNONEPEUHbIX CHIl, MPHIOKEHHBIX MO
OOKOBbLIM CTOPOHAM I1710CKOT0 371eMeHTa (pUCYHOK 8.14).

Kpome Toro, npu onupanny Miockux MIUT Ha KOJNOHHKI CJIEyeT IIPOH3BOANTL pacyeT
fIAWT Ha TIPOJABIMBAHKWE Ha AEHCTBHE COCPENOTOYEHHbIX HOPMAJbHbIX CHII U MOMECHTOB
cornacHo 8.1.46-8.1.52.

N,
oL/
Q‘ M\‘\ Q\ Y
N, Mol NV Y
0 M, N,
/I o / )‘AlI!
/ ‘ M\l !
/7
M\-'\ ;Y
N ]
-‘/ L0
P
Pucynok 8.14 - Cxema ycumii, 1eiicTBYI0UIHX HA BbIjIeJEHHBIH TIOCKHIA 3JIeMEHT e1HHUYNOI

UIUPHHBI
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8.1.54 PacyeT no npoyHOCTH TFUIOCKMX NAWT B OOIUEM C1ydae DEKOMEHAYETCH
MPOU3BOAUTL MYTEM Pa3eNeHHUs MIOCKOro 31EMEHTa Ha OTAENbHbIE CJOM CXKATOro OETOHA U
pacTAHYTOH apMaTypbl M pacyeTa KaXIOro Cj0s OTACNbHO HAa AEHCTBHE HOPMANbHBIX H
CABMTalOUIMX CHJ B 3TOM CJ0€, MOJYYEHHBIX OT JeHCTBUS M3rHOAlOUIMX M KPYTAILHX
MOMEHTOB U HOpMaJbHbIX cuJl (pHCYHOK 8.15).

Y A)
/ / )v —————— N,

/ // Ay Ny
\: /7‘% N AN % Aux
) =7 " A -
v Ny M
|z

Pucynok 8.15 — Cxema ycunuii, feficTBYIOMIHNX B 6ETOHHOM H ApMATYPHOM CJIOSIX BbIXEJEHHOTO
TOCKOr0 2J1eMEHTA MIHTLI (YCHIHSA HA POTHBONOJI0KHBIX CTOPOHAX YEI0BHO HE MOKA3AHDBI)

PacueT nIOCKMX 2JEMEHTOB IUIMT MOXET TaK)Xe HPOM3BOAWThLCA O€3 pasfeneHHs Ha
c/ion OeToHa K pacTAHYTOM apMaTypbi Ha COBMECTHOE JeHCTBHE M3rMOAIOMX U KPYTALMX
MOMEHTOB M3 YCAOBHH, OCHOBAHHBIX Ha 000OLICHHBIX YPaBHEHHAX NPEAEIbHOrO PaBHOBECHS:

(M.\‘,u/f - M\) ’ (My,ult - M_v ) - M)?y 20; (8.100)
M.x‘,ul! ZM,r; (8.101)
My 2My; (8.102)
Mxy‘”]( 2 MX)‘ ’ (8103)

rae M, M,, M,, — u3rubaroiine ¥ KPyTAIUME MOMEHTbI, AEHCTBYIOLIME HA BbIACICHHBIN
MJOCKUH 3/1eMEHT;
M. ey My iy Myy,s — NpEdebHbIE u3rubalolmMe ¥ KpyTSiiHe MOMEHTBI, BOCIIPUHHMAECMbIE
NAOCKUM BbLAEJEHHDBIM 3JIEMEHTOM,
3HaycHUA ApeAeNbHbIX U3THOAOWHNX MOMEHTOB My U M,y CAELYeT ONpeNeisTs U3
pacieTa HOpMAJbHBIX CEYEHWH, NEpNEHAMKYJIApPHBIX ocAM X M Y, MIIOCKOTO BBUICJICHHOrO
3]E€MEHTa ¢ NpOAOJABHOM apMaTypo#, napanfeibHoi ocaM X U Y, cornacHo ykasaHusAM
8.1.1.-8.1.13.
3Ha4eHus NpefeNbHBIX KPYTAIMX MOMEHTOR CCyeT ONpenensts no 6eTony My i 1
110 pacTAHYTOH NPOAOILHOHA apMaType My, i 110 GopMynam:

Moyt = O RN, (8.104)
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rne b v h —MeHplMid M OoabluMiA pasMepbl COOTBETCTBEHHO TMJIOCKOTO BBIIEIEHHOIO
3JIEMEHTa;

M gy tr = 0,5 R (Asy + Ag g, (8.105)

sxv.ult

rae Ay M Ay — NA0ILAAH CeYSHHs NIPOA0ILHON apMaTyphbl B HanpaBiaeHuk ocell X u Y;
ho — pabo4as BbICOTA NONEPEYHOTO CEYEHUS [TUTHI.

Jlonyckaercs fpuMeHATb W JApPYTM€ METOAbl pacyeTa Mo [POYHOCTH [IOCKOro
BBLIENEHHOIO  3JIEeMEHTa, TMOJMYYEHHbIE HA OCHOBE pAaBHOBECHA BHEWHWX  YCHIHH,
NEHCTBYIOLMX MO0 OOKOBBIM CTOPOHAM BBIACICHHOIO 3JIEMEHTa M BHYTPEHHHX YCHIHH B
AMAroHaJbHOM CEYEHHH MIOCKOrO BBIICIEHHONO JEMEHTA.

Ilpy meiicTBuM Ha BBIACJCHHBIA MJIOCKHH 31E€MEHT IUIMT TakKXe NPOAOABHON CHIbI
pacuyeT CleayeT MpoU3BOAMTL KaK Ul BbIAENEHHOTO [IOCKOrO 3JIEMEHTa CTEH COTIJIAaCHO
8.1.57.

8.1.55 Pacyer miockoro BBLIENCHHOTO JNeMEHTa Ha JeHCTBUE TONEPEYHBIX CMII
ClieyeT NPOU3BOAUTh U3 YCIIOBHA:

2,9 o (8.106)
Qx,u/t Qy,ul!

rae Q¢ M Q) — NnofnepeuHble  CWiIbl, JCHCTBYKOIME 110 GOKOBBIM CTOpPOHaM  ILIOCKOro
BBIICNIEHHOTO 3/I€EMEHTA;

Q\~,,,/, 2] Q_\\‘“/, — NPCACIbHBIC NMONEPEYHLIC CHIIBI, BOCﬂpHHMMaeMbIG MJOCKUM BLIICJICHHBIM
INEMECHTOM.
3HaueHuUA NpeeabHbIX MOMEPEYHbIX CHA OTPeALIAIoT 110 GopMmyne:
Ouir = O + Qs (8.107)

rae Oy U Qs — NpefienbHble NONepPeUHbIe CUIbl, BOCTIPUHUMAEMBIE COOTBETCTBEHHO GETOHOM
U MOTICPEYHON apMaTypoil 1 onpesesemble 110 GopmyJiam:

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

Qs = by, (8.109)

I/le ¢y — HHTCHCHBHOCTD MONEPEYHOTO apMUpOBanus, onpeeasemas no gpopmyae (8.59).

8.1.56 PacyeT no npo4HOCTH cTeH B 06uieM ciyyae clieAyeT MpoM3BOAMTE KaK TIOCKHX
BbIACICHHBIX 3JICMEHTOB HAa COBMECTHOE [AEHCTBUE HOPMabHBIX CHII, H3rubarwmx
MOMEHTOB, KpPYTALIMX MOMEHTOB, CABWTAlOWIMX CHJI, MONEPEYHBIX CHI, PHIOKEHHBIX IO
GOKOBBIM CTOPOHAM LIOCKOTO BBIAENEHHOTO 35leMeHTa (pucyHok 8.16).

8.1.57 Pacuer cten B 06LieM ciyyae peKOMEHAYETCs NPOU3BOANTL MyTEM pa3ielNeHus
fJJOCKOTO 3JIEMEHTA Ha OTAEJILHBIE CIOU CXKATOTO 6ETOHA M PaCTAHYTON apMaTyphl M pacyera
KaXaA0oro CJIof OTACAbHO Ha JACHCTBME HOPMAaNbHBIX M CABMIAOIIMX CHJ B 3TOM Clloe,
MOJYYCHHBIX OT AeHCTBUA M3rHOAIMX M KPYTAIMX MOMEHTOB, OOLIMX HOPMANbHBIX H
CABUTAOUIMX CHIL.
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Pucyrok 8.16 — Cxema ycninii, AeicTBYIOIIMX HA BbIASICHHbIIH TIOCKHH 31EMEHT eANHUYHOI
WIHPHHBE CTeHbE (YCHJIHA HA (TPOTHBONOJIOKHBIX CTOPOHAX YCJOBHO He MOKA3aHbI)

HJonyckaeTcs npousBOAMTL pacuer 0e3 pasmeneHus Ha ciou OeToHa M pacTAHYTOH
apMaTypbl OTAEIBHO M3 TUVIOCKOCTH CTEHbI HA COBMECTHOE NeHCTBUE H3THOAIILIMX MOMEHTOB,
KPYTALLMX MOMEHTOB M HOPMAALHLIX CHJI WM B IUIOCKOCTH CTE€Hbl Ha COBMECTHOE AeHCTBHE
HOPMaibHbIX ¥ CABUrAIOLIUX CUJI.

Pacyer creHnl B cBoedl MNOCKOCTM PEKOMEHAYETCS TPOM3BOANTL H3  YCIOBMH,
OCHOBAHHBIX Ha 00OOIIEHHBIX YPaBHEHHSAX IPEACIBHOTO PABHOBECHS:

(Nyatr =NOW, =N, = N2, 205 (8.110)
Newe 2 Ny (8.111)
Ny ZNy5 (8.112)
Nyt 2 Nyys (8.113)

rae Ny, N, M N, — HOpMajbHbic W CJABMTAlOIME CHIbI, fAeHcTBYIOlIME MO  OOKOBbLIM
CTOPOHAM MI0CKOTO BbIACIEHHOIO ICMEHTA;
Nuwis Niwir i Ny — NPEACTIbHBIE  HOPMAJbHBIE W CABHTAIOLIME CHJbI, BOCIIPHHUMAEMBIC
11/1I0CKHM BBIACICHHBIM 3JIEMCHTOM;
3HauCHUA MPECAbHBIX HOPMAIBbHBLIX ¢UA Ny U N, CAENYET ONPENENATb U3 pacyeTa
HOPMAJILHBIX CCHCHUHM, NEPNEHAMKYAspHbIX 0csM X U Y, 1I0CKOI'0 BBIAEICHHOr0 J1eMEHTa C
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BEPTHKaNbHOM W TOPU30HTANBHOM apMaTypoH, mapamienbHod ociM X u Y, cornacHo
ykaszanusam 8.1.14-8.1.19. '

3Ha4eHHA MpeeNbHbIX CABHIAIOIMX CHI CleayeT OnpeaeaTh Mo 6eToHy Ny i U MO
apmatype Ny, i 0 popmynam:

Nbxy,ull =0’3RbAb ’ (8.114)

rac Ab - pa60qaﬂ rniaowaap norepeyHoOro CEYECHuA beToHa BhIAEJIEHHOIO 3JIEMEHTA.
Nyt = 0,5R (A, + 45) (8.115)

sxy

rae A, M As — Tlowanb ceueHWs apMatrypel B HampaejieHMH oced X M Y B BbleNeHHOM
JJIEMEHTE.

PacyeT M3 nIOCKOCTH CTeHBl TIPOM3BOJAT AHAJOTMYHO PacueTy MJIOCKHX THT
TNEPEKPBITHH, ONpe/ieNas 3Ha4eHU NPEAECIBHBIX U3rHOaOMMX MOMEHTOB C YYETOM BIUSHHA
HOPMaJIbHBIX CHII.

HonyckaeTcs npuMeHATs M JAPYTME METOJBl pacyera MO IMpPOYHOCTH [10CKOro
BBIAEJEHHOTO 3JE€MEHTa, [OJYy4YEHHbIE Ha OCHOBE pPABHOBECHS BHELIHMX YCHJIHH,
JEeHCTBYIOWIMX N0 GOKOBBIM CTOpOHaM BBIJIEJEHHOTO JNIEMEHTa, W BHYTPEHHHMX YCHIMH B
JIMaroHaJIbHOM CEYEHHH BbIAENEHHOTO JJIEMEHTA.

8.1.58 Pacuer mo npo4HOCTH TUIOCKHX BbIAENEHHBIX JJIEMEHTOB CTEH Ha AEHCTBHE
MONEPEYHBIX CHJI CJieJyeT MPOM3BOAWTL aHaJOTMYHO pacyeTy IUIMT, HO C YYETOM BIHAHHA
MPOAOBLHBIX CHA.

8.1.59 Pacuer no TpelUMHOCTOMKOCTH MIIUT (M0 0Opa30OBaHMIO M PACKPHITHIO TpELInH
HOPMajbHBIX K [POROJBLHON OCU DJJIeMEHTa), cledyeT TPOM3BOAHTE Ha [EHCTBUE
u3rubarolx MoMeHTOB (6€e3 yyeTa KpyTSAILMX MOMEHTOB) COTJIaCHO YKa3anHsam pasjiena 8.2.

8.2 Pacyer 3aeMeHTOB Ke/Ie300€TOHHBIX KOHCTPYKHMH N0  mnpeaejbHbIM
COCTOSIHUAIM BTOPOWH rpyninbl

O01He noJokeHNn

8.2.1 PacueTsl no npeaesbHbIM COCTOSHUAM BTOPO# TPYIINbl BKAKOYAIOT:

pacyeT 1o oOpa3oBaHHIO TPEILHH;

pacyeT no pacKphITUIO TPELLWH;

pacyeT no aehopManusM.

8.2.2 Pacuet mo 06pa3oBaHMIO TPELIMH MPOU3BOAAT, Korna Heobxoanumo ofecnednts
OTCYTCTBHE TpelUMH (cM. 4.3), a TaKXKe KaK BCIOMOraTeNIbHbI NPH pacyere Mo pacKpbITHIO
TPELLUH H 110 aehopMaLimsIM.

8.2.3 Ipu pacyere no 06pa30BaHUIO TPELIMH B LENAX UX HEAOMYIEHHS KOIQPULHEHT
HA/IeXKHOCTH 110 Harpy3ke npHHuMaloT Yr>1,0 (kak mpu pacyeTe no npo4HocTH). [lpr pacyere
10 pacKpLITHIO TpewMs W mo jaedopmauyam (BkIOUYas BCMIOMOTaTE/IbHBIM pacyer Mo
06pa30BaHHIO TPELIHHK) TPUHUMAIOT KOIQGDULIMEHT HalexkHOCTH Mo Harpy3ske vy = 1,0.

Pacyer xkes1e306€TOHHBIX 31eMEHTOB MO 00Pa30BAHHI0 H PACKPBITHIO TPEIHH

8.2.4 Pacuert xene306eTOHHBIX JIEMEHTOB No 00pa3oBaHUIO TPELMH NPOU3BOAAT U3
yCII0BUSA:

(8.116)

cre?

M>M

rae M — w3rubaromii. MOMEHT OT BHEWIHEH Harpy3kud OTHOCHTENLHO OCH, HOPMaibHOW
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K TJIOCKOCTH JIEHCTBMS MOMEHTa M TNpOXOMAlleH 4Yepe3 UeHTp THKECTH
TNpUBEJIEHHOTO NONEPEYHOr0 CEYEHUS dJIEMEHTa,;
Mc — n3rnbalolmit MOMEHT, BOCNIPHHMUMAEMBIH HOPMalbHBIM CeYeHHEM 3JIEMEHTa IpH
06pa3oBaHHK TPeLWHH, onpeaeiseMblit no popmyie (8.121).
Jns LEHTpanbHO pacTAHYTHIX 3JIEMEHTOB 06pa30BaHHME TPEIMH OMNPENEAIOT M3
yCIIOBHSL:

N>N,,, (8.117)

rae N — npononbHoe pacTATHBAIOILEe YCHITHE OT BHELIHeH Harpys3KH;
N — IpONIONIBHOE ~ PAaCTATHBAIOIIEE  YCHIME,  BOCIIPUHMMAEMOE  3JIEMEHTOM  IIpH
00pa3oBaHHM TPELLUH, Onpeaensemoe cornacHo 8.2.13.

8.2.5 B Tex cnyuvasx, koria BbINOAHAOTCA ycnoBus (8.116) wau (8.117), Belnonusior
pacyeT Mo pacCKpbITHIO TpelIMH. Pacuyer xeae306€TOHHBIX 31EMEHTOB IMPOM3BOAAT I10
HEMPOOKUTEBHOMY Y TIPOJOHKUTENEHOMY PaCKPBITHIO TPEILHH,

HenpomomxkurensHoe packpbITHE TpPELUMH OMpENESAIOT OT COBMECTHOrO JeHCTBHS
MOCTOSHHBIX ¥ BpPEMEHHBIX  (OAMTENBHBIX M KPaTKOBPEMEHHBIX)  Harpysok,
NMPOJOKUTENBHOE — TOJIBKO OT NMOCTOSHHBIX ¥ BPEMEHHBIX JUIMTE/IbHBIX Harpy3ok (4.6).

8.2.6 Pacuer no paCKpbITHIO TPELIHH NPOU3BOAAT U3 YCIAOBUA:

a..<a

(8.118),

cre creult”

A€ (e - WHPHHA PACKPbITHS TPEIIMH OT JEHCTBMA BHELLHEH Harpyskd, onpejensieMas
cornacHo 8.2.7,8.2.15-8.2.17.
Qere.uly — NPENEBHO JOMYCTHMAs WIMPHHA PACKPBITHS TPELLHH.

3HAYEHHS deye uiy NPUHUMAIOT PABHBIMU:

a) M3 yclaoBus obecneueH s COXPaHHOCTH apMaTyphl

kmaccoB A240...A600, B500:

0,3 MM — np# NPOJOIKUTENLHOM PACKPLITUH TPELLMH;
0,4 MM — npy HENIPOIOJKMTEILHOM PACKPBITHH TPELLIHH,

knaccoB A800, A1000, B,1200-B,1400, K1400, K1500 (K-19) u K1500 (K-7), K1600

auamerpom 12 mm:
0,2 MM — IpH IPOAOIKUTENIBHOM PACKPBITHH TPELLUH;
0,3 MM — NPy HENPOJOIKUTENBHOM PACKPBITHH TPELLMH;
knaccoB B,1500, K1500 (K-7), K1600 nnametpom 6 u 9 mm:
0,1 MM — NIpH NPOJIOKUTENLHOM PACKPBITHH TPEILHH;
0,2 MM — NpH HEMPOJOHKHUTENBHOM PACKPBITHH TPELLMH;

©) 13 ycn0BHs OrpaHHYEHHS IIPOHULIAEMOCTH KOHCTPY KW

0,2 MM — npy NPOAOJKUTENBHOM PAaCKPBITHH TPEILHH;

0,3 MM — P HENPOJIOXKUTENBHOM PaCKPBITHH TPELIHH.

8.2,7 Pacuer  xene300ETOHHBIX JJIEMEHTOB  ClelyeT  NpOU3BOAWTE IO
NPOJO/DKMTENBHOMY W MO HENnpOAO/DKUTENEHOMY DACKPBITHIO HOPMaNIbHBIX M HAKJIOHHBIX
TPELLHH.

[LInpuHy Npo0/HKUTENBHOTO PACKPBITHS TPEWMH ONPELENAIOT 110 hopmyne

Qere = Aepcl > (8.119)

a LIMPUHY HENPOJ0JKUTEIBHOTO PAaCKPBITHA TPELMH — 1o hopmyJie
Aere = erel + eped ~ Qeped s (8 1 20)
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A€ a,. — WHPHUHAa pacKpBITHA TPELWMH OT NPOJOKHTENBHOrO JEHCTBHS MOCTOAHHBIX

H BPEMEHHBIX OJTUTCJILHBIX Harpy30K;

a ~ LIMpHHA paCKpbiTUA TPEUIHH OT HENPOJAO/DKHTEIBHOIO JEeHCTBUS MOCTOSHHBIX

cre
H BpeMCHHbIX (lIJ!MTCJIbHHX H KpaTKOBpCMeHHle) Harpy301<;

Qrpe3 — IWHPHHA DPACKpPBITHA TPELHH OT HENPOAOKHTENILHOTO JlCﬁCTBMSl NMOCTOAHHBIX

H BPEMEHHBIX NJIMTENBHBIX HArpy30K.

Onpeue.nelme MOMEHTA oﬁpasonanuﬂ TpeiuHH, HOpMAJIbHBIX K HPOHOJIBHOﬁ OCH
3AECMEHTA

8.2.8 Usrnbarowmuit MoMeHT M., npu 006pa3oBaHUM TpelMH B OOLIeM Ciy4dae
onpejienseTcs no aehopMaunoOHHON MoeaH coryacHo 8.2.14.

Jas 3neMeHTOB NpAMOYTO/ILHOTO, TABPOBOTO WM JABYTaBPOBOTO CEHEHHS C apMaTypoH,
pacrnoJjloXKEeHHON Yy BepxHeil M HikHEeH rpaHeidl, MOMEHT TpeulMHooOpa30BaHHs C Y4eTOM
Heynpyrux nedopmauuit pactaHyToro 6€ToHa AONycKaeTcsA onpeaesaTh COraCHO yKa3aHHaM
8.2.10-8.2.12.

8.2.9 [onyckaeTcs MOMeHT 00pa3oBaHus TpelMH onpenensaTs 6e3 yueTa Heynpyrux
aedopmaumii pactaHytoro GeToHa mo ykaszanuaMm 8.2.11, mpuHumas B Qopmyse (8.121)
W,=W,e. Ecin nipn 31oM ycnosue (8.118) unm ycnosue (8.139) He yaoBAeTBOpAIOTCA, TO
MOMEHT 00pa30BaHUs TpPEIMH ClieJlyeT ONpeneiaTh C Yy4YeTOM Heympyrux jaepopmauui
pacTsHyTOro 6eToHa.

8.2.10 MomeHT oOpa3oBaHMs TPEIMH C Y4YE€TOM Heynpyrux nedpopmanuit
pacTAHYyTOro 6eToHa onpeiesisioT B COOTBETCTBHUH CO CIEAYIOIMMH MONOXKEHHAMMU:

cedeHus nocne 1ehopMHpPoBaHHUS OCTAIOTCS MIOCKUMMU;

3MIOPY HampsOXKEHHUH B CKATOM 30He G6ETOHa NPUHUMAKOT TPEyronbHOH (POpMBI, Kak Juls
ynpyroro tesa (pucyHok 8.17);

JMOpY HanpsHKeHWii B pacTAHyTOH 30He OETOHa NMPUHUMAIOT TpaneuneBUHON GOPMBL
C HanpsXeHWAMH, He TpeBBIIIALIAMUA PaCYETHBIX 3HAYEHHH COMPOTHBIEHHA O€ETOHa
pacTXXeHHUIO Ry ger;

OTHOCHTENIbHYIO Ae(opMalldio KpaHHEro pacTaHyToro BOJOKHa OeToHa NMpHHHMAlOT

PAaBHOW €€ MNpeenbHOMY 3HAYEHHIO €y, TNPH KPaTKOBPEMEHHOM [ICHCTBMM Harpysku
(8.1.30); npw nByx3HauHo# 3mope AedopMaLnil B CeueHH dieMenTa gy, = 0,00015;

HanpsbKeHUs B apMaType MPUHHMAIOT B 3aBMCHMMOCTH OT OTHOCHTEJIBHBIX AiepopMaLinii
KaK 14 yIpyroro Tena.

8.2.11 MowmeHnr o6pa3oBaHHs TpeWMH ¢ Yy4eTOM HEynpyrux aedopmaunii
pacTaHyToro 6etoHa onpenessoT no GopMye

M e =Ry gor Wy £N e, (8.121)

rae Wy, — ynpyronnacTuueckuid MOMEHT CONTPOTUBIICHHS CEYeHHUs AN KpaHHEro pacTAHYTOro
BONOKHa OeToHa, onpeiesiseMblit ¢ yueTom nonoxenui 8.2.10;
ey — pacCTOsIHUE OT TOYKH TNPHIOKEHHS NpoAoabHONH cHabl N (pacnonoxeHHOH
B LIEHTPE TSKECTH [IPUBELCHHOTO CEUCHHUS JIEMEHTA) 10 AApOBOM TOUKH, HaHbonee
YIANEHHOM OT PacTsIHYTOH 30HbI, TPELIMHOOOpa30BaHHE KOTOPO#H MpoBepsSeTCs.
B dopmyse (8.121) 3nak «nmocy [PUHUMAIOT NPU CHXUMAaLLEH NMPOa0ibHOH cHie N,
«MHHYC» — MIPH PacTAruBaiouiel CHie.
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! - YpoBeHb HEHTPa TAKECTH NIPHBEACHHOTO TIOTIEPEUHOTO CEUCHUA

Pucynok 8.17 — Cxema HanpsiKeHHO-1ePOPMHPOBAHHOIO COCTOAHHA CedeHHA ITEMEHTA NpPH
npoBepke 06pa3oBaHNA TPeWHi Npy AeiicTBHY H3rnGarouiero MoMenTa (a), narubarouiero
MOMEHTA U NPOAOJIbHON CHAbI (6)

Jlna nmpAMOYroibHBIX CEYeHMH M TaBpOBBIX CEHEHWH ¢ MOAKOH, pacrnojioXeHHOW B
ckaTol 30He, 3HavyeHHe W, 1NpM [EHCTBMM MOMEHTa B TUJIOCKOCTH OCH CHMMETPHM
JONYCKAETCS TIPUHMUMATDL PaBHBIM

W =130, (8.122)

rae Wieq — ynpyruif MOMEHT CONpPOTHUBIEHHA NMPUBEACHHOrO CEYEHHs MO PacTAHYTOH 30He
Ce4eHHs, onpeaessemMblit B COOTBETCTBUM € 8.2.12.
8.2.12 MowmeHT conpotusieHust W,.q U pacCTOSHUE e, ONMPEIEAIOT 0 GopMyIam:

Wyea = red (8.123)
Yt
o =red (8.124)
Ared

rac [,-ed'—MOMeHT MHEpUHUH [PUBCACHHOrO0 CE4YCHHA 3JICMCHTA OTHOCHTE/JIBHO €ro LEHTpa

THKECTH
—_— ! .
ligg =1 +1-0+1 -0y (8.125)
I, I, I'y ~ MOMEHTbl HHEpUWH ceucHHI OeTOHa, PacTAHYTON apMaTypbl U CXKATOW apMatypbl
COOTBETCTBEHHO;
Ajeg — NNOWIANL [PUBEJCHHOTO TOMEPEUHOr0 CEUEHUs IJIEMEHTa, onpeaenseMas Mo
bopmyne

Appg =A+ A4, -a+ 4, -0, (8.126)

o - KOyhdHHLMenT NpruBeIeHHs apMaTypul kK 6eToHy
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ES
a=—*
E,

.
b

A, A, A

A, A, —nnoillaiM momepeyHoOro ceyeHua O€TOHa, pacTAHYTOH M CKAaTOH apMmarypb
COOTBETCTBEHHO;
¥ — PaccTOsHHe OT Haubonee paCTAHYTOrO BOJOKHA OeTOHA N0 LEHTpPa THAXKECTH

TIPUBEACHHOTO NMOMNEPEHHOro CEYCHH JJIEMEHTa

y, = St,red
t ]
Ared
37€Chb S, o — CTATUYECKUIT MOMENT TIJIOLAAH NPUBEIEHHOIO MONMEPEUHOTO CEUEHHs JleMEHTa
OTHOCHTENBHO Hanbosiee pacTAHYTOro BONOKHa OeToHa.

Jonyckaercs MOMEHT conpoTuBnenus W,.q onpenensts 6e3 yuera apMaTyphl.

8.2.13 VYcunue N, npu 06pa3oBaHKK TPEILMH B UEHTPATIbHO PACTAHYTHIX 31E€MEHTAX
onpenensioT 1o gopmyse

Ncrc = Ared'Rbt,ser' (8.127)

8.2.14 OnpeneneHne moMeHTa 00pa3oBaHMs TpPELUIMH Ha OCHOBE HENHHEHHOM
AeOopMaUMOHHON MONEAW TMPOW3BOAAT MCXOAA M3 O0MMX IONOXKEHHH, NMPUBENCHHBIX B
6.1.24 n 8.1.20-8.1.30, Ho ¢ yyerom paboTbl GeToHa B pacTAHYTOH 30HE HOPMAIIbLHOTO
CEueHHs, ONpelensteMONl QHarpaMMOil COCTOSIHHA pacTsHyToro GeToHa cornacHo 6.1.22.
PacueTHble XapaKTEpPUCTHKH MaTepHaloB MPUHUMAIOT 118 [peeabHbIX COCTOSHUA BTODOH
rpyIbl.

3HaueHue M, ompeaensioT M3 pEeICHHS CHUCTEMbl YpaBHEHHH, TPENCTABACHHBIX B
8.1.20-8.1.30, npuHMMas OTHOCHTENBHYIO AedopMaLiiio OETOHA Ep;max Y PACTAHYTOH rpaHH
3JeMeHTa OT AEHCTBUS BHEUIHEH Harpy3KH, paBHOH MpenenbHOMY 3HaYE€HUIO OTHOCHTEILHOH
neopMauny 6eTOHa NMPH PaCTAKEHUH Epy yir, OTIPEACTAEMOMY COMTacHO ykasanusam 8.1.30.

PacueT IIMPHUHBI PaCKPBLITHA TPELUHH, HOPMAJIbHBIX K NPOACJILHON OCH 3JIEMEHT]

8.2.15 UlupuHy packpblTis HOPMalbHBIX TpewluH a,.; (i=1, 2, 3 — cm. 8.2.7)

Onpenensior no popmyne

L PPy Pz, '0’_Sls s (8128)
ES
e G, — HamnpsbkeHWe B TNPOJONBHOH pacTsHyToH apmaType B HOpPMAIbHOM CEYEHHH
C TPELIMHON OT COOTBETCTBYHOLIEH BHEIIHEH Harpy3ku, OnpenesiseMoe COTNacHo
8.2.16;

Is—6a3oBoe (6e3 yueTa BIMSHUS BHJA TNIOBEPXHOCTH apMaTyphl) pacCTOSHHUE MExXay

CMEXHBIMH HOPMANbHBIMHK TPELIMHAMHU, Olpesensemoe coriacho 8.2.17;
Y, — KOOPPUUMEHT, YUYHTHIBAIOWMHA HEpaBHOMEpHOE pacnpeleieHHe OTHOCHTEbHBIX
nedopMauuii pacTAHYTONH apMaTypbl MEXY TPCLMHAMMU; JOTYCKACTCA NPUHUMATD

kodpduument y, = 1; ecau npu srom ycnosue (8.118) He ymosnernopsercs,
TO 3HaueHHE Y, CieayeT onpeaenstb no popmye (8.138);
@1 — KOOPOHUIUNUCHT,  YUMTBIBAIOMIMA  NPONO/DKUTENBLHOCTb  ACHCTBMA  HArpy3KH,

NPHITMMAEMbIH paBHbIM;
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1,0 — pu HenpoaOMKUTEALHOM IEHCTBUHU HATPY3KH;
1,4 — npy NpoACIHKHTEILHOM NeACTBUH Harpy3KH;

@2 — KOYPPHUUHEHT, YUHMTBIBAIOLIMI NpodHIb MPONOILHON apMaTypbl, MPUHUMAEMBIi
paBHbIM:
0,5 — ans apMaTyphl NEPUOANYECKOr0o NPOPUIs U KaHATHOH;
0,8 — nyis rnagkoi apMatypshl,

@3 — kK03 OUUMEHT, YUHTBHIBAIOUMH XapakTep HarpyxeHus, MPHHUMaeMblil paBHbIM:
1,0 — nas 37eMeHTOB M3rnbaeMbIx U BHELEHTPEHHO CKATHIX;
1,2 — pis pacTAHYTHIX 3IEMEHTOB.

8.2.16 3HaueHWs HampsXeHWs G, B PaCTAHYTOH apMaType M3rHOaeMpIX JJIEMEHTOB

OrnpeAenstoT 1o GopmyJie

_Mg~y,)

S ; (8.129)

o o

si»
red

roe [,.4,Y. — MOMEHT WHEPUMM M BBICOTA CXaTOH 30HbI MPHUBEJEHHOTO MONEPEUHOTO

CE4YEHHs DJIEMEHTa, OMpelde/fieMble C Y4YETOM [UIOUIafM CEHEHHS TONbKO
C)xaToM 30HB! 6€TOHa, miouanei cedyeHUs pacTAHYTOM M CxaTo# apMarypsl
cornacHo 8.2.27, npuHmMas B COOTBETCTBYHOIMX (opmyjiax 3HAYEHHs
K03 PHUMEHTA NPUBEACHUA apMaTYPhl K OETOHY O,y = O} .
Hns u3rubaeMbIx 3meMeHTOB y.=x (pucyHok 8.18), rae x — BbICOTa CXKaTOW 30HEI
GeToHa, onpeaensemas cornacHo 8.2.28 npu oy = 0.
3HaueHne kodbduuMeHTa NpUBeNeHUs apMaTypbl K OETOHY @5 ONpENEnsioT Mo
dopmy.e

oy =t (8.130)

Eb,red

rae £y eq — pUBEAEHHBIH MOOyNb aedopmannm cxaroro OeToHa, yUUTHIBAIOWUH Heynpyrue
neopManu cxaroro 6eTOHa M orpeiensaemblit no gopMye
R
bn
Ep rea = : (8.131)
€bl,red

OTHOCHTENBHYIO JledopMaLinio GETOHA £p1 ¢ TPUHKMAIOT paBHoi 0,0015.
Jlonyckaercs HanpskeHUe O OnpeaensTh Mo popmyJe

(8.132)

e z, — PaCCTOAHME OT LEHTPa TAXECTH paCTAHYTOH apMarypbl 10 TOYKH INpPHIIOKEHHA
paBHOAEHCTBYIOLWEH YCHINH B cXaTOM 30HE 3NEMEHTA.
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] ~ ypoBeHb 11eHTpa THXKECTH NIPUBEACHHOTO MOMEPEHHOTO CEUEHMS

Pucynok 8.18 - Cxema HanpsiKkeHHO-1e)OPMHPOBAHHOr0 COCTORHUS JJIeMEHTa ¢ TPeIHHAMH
npu aeficTBHH H3ruGarouero MomenTa (a, 6), uaruGalouiero moMeHTa U NPOAOAbLHON cHIIbE (6)

Jlns 3n€eMEeHTOB NpsAMOYTroJIbHOTO TONEPEYHOTO CEYeHHs NpH OTCYTCTBMH (Mau 6e3
y4€eTa) CKaToH apMaTyphl 3HaueHHe z, ONpeAeisioT no Gpopmye

2 =hy-= (8.133)

Jnsg  3JEMEHTOB MPSAMOYroibHOro, TaBpPOBOro (¢ IOJAKOW B CXKAaTOM 30HE) H
J1ByT@BPOBOTO MONEPEYHOro CEYEHHs NONYCKAETCs 3Ha'leHHe z, IPUHMMaTh paBHbiM 0,84,

Ipu nericteun usrubarouiero MomeHTa M 1 npononbHOM cuasl N HanpskeHue O B
pacTAHYTOW apMatype onpegenstor rno hopmyne
M(hy~y N
o oo Mho-ye)

QL
§ sl
! red Ared

, (8.134)

rae Ag,Y, —0101ags NPUBEJCHHOTO MOMEPEYHOro CeyeHHs INEeMEHTa W pacCTosHWE OT

Haubojiee Cxaroro BOJNOKHa O€TOHAa [0 UEHTPa TAKECTH MPHBEAEHHOTO
ceyeHus, onpejenseMble No OOWMM MNpaBuiIaM pacyeTa reOMETPUYECKHX
XapaKTEPUCTUK CEHYEHWH YIPYTHMX 3JIEMEHTOB C YYETOM MJOWE@AW CEYEHHs
TONbKO caroif 30HbI O€TOHa, Miowaneil ceyeHus PacTAHYTOH W CHKaTo
apmatypbl corsnacHo 8.2.28, npuHuMas k0d3QQUIMEHT NPHUBEIEHUS apMaTyphl
K OeToHy ;.

JlofiyckaeTes HanpsxeHue o, onpelesnarh no hopmysne
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_ N(e,tz()
! As'Zs

, (8.135)

e e, — PacCTOSIHHE OT ILEHTpa THKECTH pACTAHYTOH apMaTypbl OO TOYKH MpHIOKEHHs

. M
NMponobHON CHUIBI N ¢ y4eTOM 3KCUEHTPUCHTETA, PABHOTO e

JUid 371eMEHTOB TIPSMOYTOJIbHOTO CeYEHHUs MPH OTCYTCTBHM (MM 6e3 ydeTa) CKaToM
apMaTyphl 3HaueHWe <z, Jomyckaercs onpefenars 1o dopmyne (8.133), B koTOpO¥
X,, — BBICOTa CXaTOH 30Hbl OETOHa C YYeTOM BIIHAHHA TMPONOJIBHON CHIIBI, onmpeacnseMas
cornacHo 8.2.28, npunnmasn K03G(HLUMEHT IPUBEEHHS apMaTyphl K GETOHY 0Ly = 0Ly .

s 31eMeHTOB MpAMOYroslbHOrO, TaBPOBOrO (C TMONKOH B CXaTtod 30HE) W
IIByTaBpOBOT'0 MONIEPEYHOT0 CEYEHHA T0NYCKaeTCs 3HaueHne z, MpUHUMaTh paBHeIM 0,7k,

B dopmynax (8.134) u (8.135) 3HaK «uI0C» TIPUHUMAIOT NPH PACTATHBAIOLLEH, a 3HAK
«MHHYC» TIpH CXMMarowen npoonpHOH cuie.

HanpsxeHus o, He JOJDKHbI NPEBbIIATE Rj or

8.2.17 3navyeHus 0a3oBOr0 pacCTOSHUS MEXAY TpellMHaMHu [, onpenessor Mo

bopmyae

ls=o,5-i:-bf—-d (8.136)

S

s

1 npuHuMaioT He MeHee 10 d; n 10 oM u He Gonee 40 d, 1 40 cm.

3nech Ay — NaOUIab CEYEHHS pacTIHYTOTro 6€TOHa;
A — nnouwaapb ceueH s pacTAHyTOH apMaTypsl;

~ dy—~ HOMWUHAJILHLIA AUAMETpP ApMaTyphI.

3HadueHus A ONpeAeNsAtoT N0 BbICOTE PaCTAHYTON 30HbI 6ETOHA X;, HCMONB3Ys NPaBHIa
pacyieTa MOMeHTa 00pa30BaHHs TPEUIMH COMJIacHO ykaszaHusaM 8.2.8 - 8.2.14.

B nto6om cnyvae 3HaueHne Ap NPUHUMAIOT PaBHBIM TUIOLIANH CEYEHHA TIPH €€ BBICOTE
B nipejienax He MeHee 2a u He 6onee 0,54 .

8.2.18 3nauenus kodpdHLHMEHTA Y, ONpeAensIoT N0 (popmyJie

v, =1-0,8- 25 (8.137)

Oy

TJIE Oy e — HATIPSODKEHWE B MPOJIONILHOM pacTAHYTON apMaType B CEYEHHH C TPELIHHON Cpasy
nocie 06pa3oBaHKs HOPMAbHBIX TPELUMH, ONipefenseMoe 1o ykasauuam 8.2.16,
NpHUHUMas B COOTBETCTBYIOLLMX POpMynax 3HaueHus M=M.,;
O, — TO e, MpH AEHCTBUU pacCMaTpHUBaeMON Harpys3KH.
Jns n3arubaemMbix 271eMeHTOB 3Ha4YeHHE KOIDODHUMEHTA W, 10NYCKAETCs ONPENessTh No
dbopmyie
\4/S=1—0,8-—]\%1ZQ , (8.138)

rae M., onpenenstor no popmyse (8.121).

Pacuer 7.1eMeHTOB Ke1e300eTOHHbIX KOHCTPYKUHH 110 AedopmMalnsam

8.2.19 Pacucr /ICMEHTOB  >Kene300€TOHHbIX  KOHCTPYKUMH no  aedopMmauuam
POM3BO/AT C YHETOM IKCIUIYATALMOHHbIX TPEOOBAHUMH, IPCILABIAEMbBIX K KOHCTPYKLHMSAM.
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Pacuet no nehopMauusM cieayer NpOH3BOAUTE Ha AEHCTBHE!

MOCTOSIHHBIX, BPEMEHHBIX ITHTENBHBIX M KPaTKOBPEMEHHBIX HArpy3ok (cM. 4.6) npu
orpaHHYeHHy aeopMaLHil TEXHOJOTHYECKHUMH HIIH KOHCTPYKTHBHBIMH TpeOOBaHHAMH;

MOCTOSHHBIX M BpeMEHHbIX [UIMTENbHBIX Harpy30K NpHM OTpaHHuEeHHH AedopMauri
3CTETHYECKHMH TPeOOBAHHSIMHU.

8.2.20 3HauyeHuws npenesibHO JAOMYCTHMBIX HegOopMauMi 3IEMEHTOB TIpHHMMAIOT
cornacHo CIT 20.13330 u HOpMAaTHBHBIM JOKYMEHTaM Ha OTAE/bHLIE BUBI KOHCTPYKLIHH.

Pacuer xes1e306eTOHHBIX 3/1eMEHTOB MO Nporudam

8.2.21 Pacyer xene300€TOHHBIX 3JEMEHTOB IT0 NPOrHbaM IIpOU3BOAAT U3 YCIIOBUA:
S < S (8.139)

rae f— nporu6 xene306eTOHHOTO 3€MeHTa OT ASHCTBHA BHEILHEH Harpy3kH,
[fuir — 3HaUEHHE TIpENesIbHO JOMYyCTHMOTO Nporu6a xene300eTOHHOTO 3JIEMEHT;

[Iporu6el scene300eTOHHBIX KOHCTPYKUHH OMpeaensior no obwuM npaBuiam
CTPOMTENLHOH MEXaHMKH B 3aBUCUMOCTH OT HM3rMOHBIX, CHBHMIOBBIX U  OCEBBIX
JepOpMalMOHHBIX XapaKTEPUCTHK >KeN1e300€TOHHOrO 31eMEHTa B CEYEHMAX MO €ro JjIHHe
(KpMBH3H, YIJIOB CABHIa U T.1.).

B rtex cnyvasx, Korja nporu6sl xeae3o0eTOHHbIX 31EMEHTOB B OCHOBHOM 3aBHCAT OT
H3rnOHbIX  aedopMaumi, 3HadyeHMs  NporuGOB  OMpedeNsiOT MO KECTKOCTHBIM
XapakTrepucTHkaM corjtacHo 8.2.22 1 8.2.31.

8.2.22 JIna u3rubaembIX 3JEMEHTOB MOCTOSHHOIO NO AJHHE 3JEMEHTA CEYEHHs, He
MMEIOLLMX TPELMH, NPOruOBl ONpeAenfoT Mo OOLIMM MPaBWIaM CTPOUTENIEHON MEXaHHKH ¢
MCI0/1b30B@HHEM XXECTKOCTH NIONEpeYHBIX CEYEHHI, onpeaenseMoii no Gopmyiie (8.143).

Onpezle.rleuue KPHBH3HbI JKes1e300€TOHHbIX 3J1eMEHTOB

8.2.23 Kpusu3Hy u3rubaeMbix, BHCUECHTPEHHO CXATBIX M BHEUEHTPEHHO pACTAHYTHIX
3JIEMEHTOB 15 BBIYMCIIEHHS X POrHOO0B ONpPenesisioT:

a) JJI1 31EMEHTOB WM Y4YacTKOB J/IEMEHTa, Ilie B pacTAHYTOH 30HE HEe oOpasyrorcs
HOpMaJIbHBIE K NPOJIOILHON OCH TPELLMHBI, cornacHo 8.2.24, 8.2.26;

0) 1A 27EMEHTOB WJIM YYACTKOB 2AEMEHTA, TIE B PACTSAHYTON 30HC HMEIOTCS TPEILHUHBI,
cornacHo 8.2.24,8.2.25 1 8.2.27.

D1eMEHTBbl MM Yy4YacTKH JNICMEHTOB PaccCMaTpUBaloT 6e3 TpelMH, €CNH TPELUMHbI He
obpasytotcs [T.e. ycnosue (8.116) He BbInosHsercs] npu AEHCTBHM TOJHOW Harpysk,
BKJIIOYAIOLIEH OCTOSHHYIO, BPEMEHHY IO JUTMTENBHYIO U KPATKOBPEMEHHY O HArpy3KH.

KpuBu3Hy rene3o6eTOHHBIX 3/71€MEHTOB C TpeliMHAMK M 6e3 TpEWMH MOXHO TaKxke
ONpeNeNaTh Ha OCHOBE eOPMALIMOHHON MoJenH cornacHo 8.2.32,

8.2.24 TlonHyio KpHUBH3HY M3rd0aemblX, BHEUCHTPEHHO CXATblX M BHELEHTPEHHO
PacTAHYTBIX 3JIEMEHTOB ONpPeAEsIoT N0 GopMynam:

I0s1 y4acTKOB 6€3 TpewmrH B pacTIHYTOM 30He

.£=(l) +(1) : (8.140)
r "l r2

719 Y4aCTKOB ¢ TPELIMHAMHU B PAaCTAHYTOH 30H€

l:(lj (4] (2] 8.141)
ro\rji \r)y \rh
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B dopmyne (8.140):

(_l-] (-1-) — KpUBH3HBI COQTBETCTBEHHO oT HETIPOAOIKHUTEIBHOTO JACHCTBHUA
1 2

KpaTKOBPEMEHHBIX Harpy30K H OT HpOJOMKHTENLHOr0 ACHCTBUS MOCTOAHHBIX
¥ BpeMEHHBIX ITHTENBHBIX Harpy3ox.
B dopmyse (8.141):

i — KPUBM3HAa OT HENpPOJOMKUTENBHOIO AEHCTBUS BCeH HArpy3kM, Ha KOTOPYIO
v

)l
NPOHU3BOAAT pacyeT NO Z[CQ)OpMaU;HﬂM;
! y
("‘ — KpuBM3Ha OT HCnpOAOB)KHTCHBHOFO JEUCTBHA TMOCTOAHHBIX M BPEMCHHBIX
P Jn

JTUTENBHBIX HAarpy30K;

! N
(- — KpHBU3HA OT MPOJOKUTENIBHOTO NEHCTBUS NOCTOSHHBIX H BPEMEHHBIX IJIMTENBHBIX
rJ3

Harpys3ox.

Kpusu3Hbl (l} , (l} 4 [—1-] OFIpENENAIOT COTIACHO yKa3anusam 8.2.25.
P \TJa \rJj3

1 y
8.2.25 KpuBusny xene300eTOHHBIX 3JIEMEHTOB — OT JeHCTBHA COOTBETCTBYHOLIMX
B
Harpysox (8.2.24) onpeaensior no gopmyie
1 M
-—=—, (8.142)
r D
rae M- u3rubarowmit MOMEHT OT BHEWIHeH Harpy3ku (C y4€TOM MOMEHTa OT NPOJOJbHOI
CHUnsl N) OTHOCHTENBHO OCH, HOPMaNbHOH TMJIOCKOCTH AEHCTBHMA H3rubaoliero
MOMEHTa M MpPOXOASALIEH 4Yepe3 UEHTP TMHKECTH TPHUBEAEHHOrO TMOMEPEYHOro
CEYEHHs INIEMEHTa;
D —n3rubHas  KECTKOCTb  TPUBEJEHHOTO  MOMEPEYHOTO  CEUYEHHS  DJIEMEHTa,
ofnpeaenseMas 1o popmyne

D=Ep Lreq (8.143)

rae £y —~Mogyns  nedopMauMu  ckaroro OeToHa, OMNpelenseMbii B 3aBUCHMOCTH
OT NPONO/KUTENLHOCTH NEHCTBHUS HArPY3KH M C YUETOM HAJIMUMs UM OTCYTCTBHS
TPELLHH;
[eq — MOMEHT HHEDUMH NPHBEJEHHOTO MONEPEHHOr0 CeYeHUs OTHOCHTEILHO €r0 LEeHTpa
TAKECTH, ONPENENIEMbIH C YHETOM HaJIMUMsi WIX OTCYTCTBHSA TPELLIHUH.

3HayeHus Moayns aepopmauuu GetoHa £y M MOMEHTa HMHEpUMH TPHBEAEHHOTO
ceueHus .y N0 WEMEHTOB 6€3 TPEeLIMH B pacTAHYTOH 30HE U ¢ TPEUIMHAMM OTIPEENSIOT N0
yka3aHuaM 8.2.26 u 8.2.27 COOTBETCTBEHHO.

Kecmxoemb dicenezobemonnozo snemenma na yyacmee 6e3 mpewun 6 pacmanymou

30He

8.2.26 KecTkocTh kcie3006CTOHHOrO dnementa D Ha yyacrke 6€3  TpeuiuH
onpenensoT no popmyie (8.143).
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MoMeHT uHepuuH /..,; NPUBEAEHHOTO MOMNEPEYHOr0 CEYEHHs JIEMEHTA OTHOCHTENIBHO
ero UeHTpa THKECTH OMNpeleNnsioT Kak ais CIUIOIHOro Tena Mo OOUMM MpaBunaM
CONMpPOTUBIICHHS YIPYTHUX 31€MEHTOB C YYETOM BCel nnowand cedenus 6eToHa v nowaneh
ceyeHus apMaTypbl ¢ KOIQOULUHEHTOM NpUBENEHMS apMaTypbl K 6ETOHY 0.

Lyg=1+1-0+1; o, (8.144)

rae [ — MOMEHT UHepLMH OEeTOHHOIrO ceueHHst OTHOCHTENIbHO LIEHTPa TSHKECTH MPUBEAEHHOTO
MOMEPEYHOTO CEYCHUS DIIEMEHTA,

I, I';— MOMEHTBl WHepuuM [Jolaae! ceyeHHs COOTBETCTBEHHO pAacTAHYTOM M CXaToM
apMatypbl OTHOCHTE/IbHO LEHTpPa TKECTH MPUBEAEHHOIO MOMNEPEYHOro CeveHHs

3JIEMEHTa;
o — K03(POHUUHMEHT NPUBEACHUS apMaTypsl kK GeToHy,
a=Ls (8.145)
Ep

3uauenve [ onpefensioT MO  OGWMM HpaBUIaM  PAcYETa TI'eOMETPHUYECKHX
XapaKTEepUCTHUK CEYEHUI YIPYrUX 3NEeMEHTOB.

HonyckaeTcs onpelesTb MOMEHT WHEPLHH /.y 63 yueTa apMaTypbl.

3Hauenns moayas aedopmauun Getona B dopmynax (8.143), (8.145) npunumaior
paBHbIMU:
[P HENpOJIOJKHTENBHOM IEHCTBUU HArPY3KH

E, =0,85-E, ; (8.146)
NnpH NpOAOINKUTEIbHOM JeHCTBUH Harpy3ku
E
Ey =Ey, =—2b (8.147)
1+ (Pb,cr

rae Qp. — NPUHUMAIOT Mo Tabnuiie 6,12,

Kecmkocmbe xcene306emonHo20 d1eMenma Ha yuacmKe ¢ MpewuHami 6 pacmanymou
30He.

8.2.27 KectkocTb Kene3o0eTOHHOrO »7eMeHTa Ha Y4YacTKax C TpPEWIMHAMH B
pacTAHYTOH 30HE ONpPEAENAIOT C YUETOM CleAYIOILHUX MONOKEHHUH:

CEeyeHHMs nocie eGOpMUPOBAHUS OCTAIOTCS [IOCKUMHM;

HaMNpsKEHNS B OETOHE CKATOH 30HBI OTpeNeNsIOT Kak Ajis YNpyroro Tea;

paboTy pacTaHyToro 6eToHa B ceYeHHH C HOPMaNbHOH TPEIMHOMA HE YYHMTBIBAIOT;

paboTy pacTaHyTOro 6€ToHa Ha y4acTke MEXIy CMEXHBIMH HOPMAIbHBIMH TPELIMHAMH
YUYMTBIBAIOT MOCPEACTBOM KOIPPULIMEHTA ;.

KecTkocThb Xene306eTOHHOrO 3neMeHTa D Ha yyacTKax ¢ TpEeIMHAMHW ONpeaensioT no
dopmyne (8.143) n npuHuMaioT He Gosiee KeCcTKOCTH 6e3 TPeLnH.

3HaueHus MOy aedopMalHu cxkatoro 6etoHa Ey) MpMHUMAIOT pABHBIMU 3HAYEHHUAM
[pUBEJCHHOrO Moayns aedopmaunu Ep,g , onpemeisembix 1o ¢opmyne (6.9) npu
pacueTHbIX ~ COMPOTHBJICHW  OeToHa  Rp.r ANA  COOTBETCTBYIOUIMX — HArpy3ok
(HENpOAOKUTENLIIONO U MTPOAOIKHTENLHOIO AeHCTBUS).

MOMEHT MHEPUMH MPUBEAEHHOIO NONEPEUHOro Ceyelins IEMEHTa /g OTHOCHTENBHO
€ro LCHTPa TAKECTH OMNpPEAEAAIOT Mo 00UIMM NpasujiaM CONPOTHBICHHUS YIPYTUX JIEMCHTOB
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C y4YeTOM IJoilaau cevyeHHsi OeTOHA TONBKO CXKaTOH 30HBI, MIOILALEH CEYEHHUS CHKATOW
apMaTypbl ¢ KO3QOHUHEHTOM NPHBEAEHHS apMaTypbl K GETOHY G, U PACTAHYTOM apMaTyphl ¢
K03(hdULHEHTOM NPUBEACHUs apMaTyphb! K 6ETOHY ay)

Leg =1y +1 a0 +1 oy, (8.148)

rae Iy, I, I; — MOMEHTBl WHEPUMM MIOWAACH CEeYeHHsl COOTBETCTBEHHO CXKATOM 30HBI
OeToHa, PacTAHYTOH M ckaToi apMaTypbl OTHOCHTENBHO LIEHTPa TAXKECTH
NMPUBEAEHHOTO Oe3 y4yeTa 6E€TOHa pacTAHYTO# 30HBI 1ONEPEUHOr0 CeUeH s,
3uauenus [ W [; onpeaensioT no obMWMM ApaBUIaM COMpPOTHBJICHHUS MATEPUANOB,
NpUHUMAs pacCTOsHWEe OT Haubonee CKATOr0 BONOKHA OeToHa 10 LEHTPa TAKECTH
NPUBEAECHHOTO (¢ K03hdHUHMEHTaMH TNPUBENCHHUA Oy M O, ) MOMEPEYHOro cedeHus Oe3
ydeTta 6eToHa pacTsHyToH 30HbI (pUcyHOK 8.19); nnst usrubaeMbIX 371€MeHTOB

Yem ™= Xm

TAE X, — CpElIHAs BBICOTA C)KaTOM 30HBI O€TOHa, y4YWTHIBaIOWas BAUAHWE pabOThI
pacTaHyTOro 6eTOHa MeXIy TpelMHaMu U OMnpeaensemas corjiacHo 8.2.28
(pucynox 8.19). ‘

3uaueHus I, ¥ y., ONpelensoT Mo OOWMM MpaBUIaM pacyeTa reOMETPUUYECKHX
XapaKTEPUCTUK CEYEHUH YIPYTHX 3]1EMEHTOB.
3HaueHust K03QPULMEHTOB MPUBEAEHNS apMAaTYpPbl K OETOHY ag U a5y OMpPEREAIOT Mo

8.2.30.
8.2.28 [Ins uaruGaeMbIX 3IEMEHTOB MONOXKEHUE HEHTPanbHOH OCH (CpeaHss BbICOTA

CXaToi 30HbI 6eTOHa) Onpees0T U3 ypaBHEHHs

Spo = Otgy =S50 =01 Sso (8.149)

rae Syg, Syg ¥ Sgo — CTATUYECKHE MOMEHTBl COOTBETCTBEHHO CkaTOH 30HBI  6eTOHa,
pacTAHYTOH U CXKAaTOH apMaTypbl OTHOCHTENLHO HEWTPATIbHOW OCH.
15t IpsIMOYTONBHBIX CEYEHUH TOJILKO C PacTAHYTOH apMaTypoi BbICOTY CIKATON 30HbI
onpeaensior no Gopmyne

xm = hO \[(Hs ) a52)2 +2“s 'a.S‘Z _HJ '(152 s (8150)

AS
rae g = "
Ji1s npsiMOYroJibHBIX CEYeHHMH ¢ pacTAHYTOH M CXKaToH apMaTypoil BbICOTY CXarToii

30HbI OMNpeaensior no opmyJe

!

S , 4 :
Xy = o (“sasz + H O‘sl) +2| POy +H O N _(“sasz +Hy 0le) ,  (8.151)

(7]

'
rae o=,
Y bk
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Jins TaBpOBbLIX (C MOJIKOM B CXaToil 30He) ¥ ABYTaBPOBbIX CEYECHMH BBICOTY CXATOH
30HbI OMPENENsioT no hopmye

2 a’ , hlf , ,
X = hy (Hsasz +H oy + H'/) +2| pygy + g O E*“ My Eh; “(Hsasz +Hs O +!~lf) , (8.152)
Al
rjiae “’f = .__f_
‘ bhy
A’,- ~ MUIOIIaab CEUYEHUsI CBECOB COKATOM MONKH,
a [
4a, €, 6, E1E
::; l/ e
E,\' =
;;? o s,'—E_('E.\,
A il
SN / M 5
N/
k/ / !
/
/
r_‘ IF‘E s ,.
’:‘ LA 6. s s red

T
Ao,

I - ypOBEHb LIEHTpA TSHKECTH NMPHBEACHHOTO Ge3 yueTa pacTaHyTOM 30Hb1 GETOHA MOMEPEHHOTO CedeH A

Pucynox 8.19 - IlprBeaeHHoe nonepeyHoe ceyeHue (@) H CXeMa HANMPAXKEHHO-
AeOPMHUPOBAHHOTO COCTOSIHHUSA YIEMEHTA ¢ TPellHHaMu () AR pacyeTa ero no gegopMaLnam
npH JeiCTBUH H3THOAI0IEr0o MOMEHTA

JIns BHEUEGHTPEHHO CXKATHIX W BHELUEHTPEHHO PACTAHYTHIX IJIEMEHTOB [OJOXKEHHE
HEHTpaNbHON OCH (BLICOTY CXKATOH 30HBI) OMPEAC/IAOT U3 ypaBHEHHS

_ Jpo taplg+ogly (8.153)

yN , s
Spo +As2S50 + 05 Sio

rae YN — PaccTosiHie OT HEHTpaJbHO# OCH [0 TOYKH MPHIIOKEHHS
MpOROAbHOH cUibl N, OTcToAlLeH OT LEHTPA TAXKECTH MOJIHOIO

ceyeHHs (6e3 ydeTa TpeluH) Ha pacCTOSTHUU ¢y = .ﬁ;

Tp0: 1505 1505 Sb0>Ss0>S4g — MOMEHTbl HHEpUMH M CTaTHYECKHE MOMEHTBI COOTBETCTBEHHO

cxkaroit 30HBI OeToHa, pacTAHYTOH W CXKaTOH apmarypbl
OTHOCHTEIbHO HEUTPANbHOM OCH.
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JlormyckaeTcst U 3/IEMEHTOB MPAMOYTOIbHOTO CEYEHHst BBICOTY CXAaTOM 30HBI MpH
ACHCTBHM M3rUDAIOLIMX MOMEHTOB M M npononbHOH cuiibl N onpeaensts no Gopmyne
+ Lreq N

X, =Xy £ ——— 8.154
m M Ared'M ( )

rae X, — BbICOTA CXATOM 30HBI W3rHbGaeMOro 3jeMeHTa, onpenensemas Mo GopMmynam

(8.149)—(8.152);

liogsAeq — MOMEHT  WHEpUMH W  MIOWAAb [PUBEAEHHOTO NOMEPEYHOrO  CceveHws,

red

onpeaenseMbie 1 RONHOro ceyeHus (6e3 yuyera TpewuH).

3HaueHust FeOMETPHUCCKHX XapAKTEePUCTHK CEUEHHMS DJIEMEHTA ONpPEeResIsIOT 0 0OWUM
MpaBHJIaM pacdeTa CEUEHUs YIIPYTHX 31EMEHTOB.

B dopmyne (8.154) 3HaK «I0c» MPUHUMAIOT MpPH CXKUMAIOLLEH, a 3HAK «MHHYC) TpH
pacTArUBaIOLLEH MPOAONLHOM CcHIte.

8.2.29 Xectkocte  M3rmbaeMblX  Kene300€TOHHBIX  DJIEMEHTOB  JAOMYCKAeTCs

onpeaeasnTh Mo popmy.e
D=E,  Az(hy—x,) . (8.155)

rae Z — pacCTOSHHUE OT UEHTPA TAXKECTH PACTAHYTOH apMaTypbl [0 TOYKH MPUIIOKEHHS
paBHOZAEHCTBYIOLIEH YCHANH B C)KAaTON 30HE.
Jins 3neMEHTOB NPSAMOYIOJIbHOrO CEUeHUst MPH OTCYTCTBMM (Mnn 6e3 ydeTa) cxaTol
apMaTypbl 3HaUY€HHE Z OTPEAENnsIoT no popmyne

1
2= —gxm .
Jlns  2NeMEHTOB MpAMOYFOJBHOTO, TABPOBOTO (C MONKO# B cXaToif 30HE) M
JBYTABPOBOTO MOMNEPEYHbIX CEYEHHH 3HaueHUe z NOMycKaeTcs npuHUMAaTh paBHbIM 0,84, .

(8.156)

8.2.30 3nayenus KodPOULUHUCHTOB MpHUBEACHHSA apMaTypbl K OeTOHY TPUHHMAIOT
PaBHbLIMH:
JJISt C2KaTOH apMaTyphl

Oy = 1E5 ; (8.157)
Ep red
ANst paCTAHYTOH apMaTypbl
E,
a, == (8.158)
E
b,red

rae Ep e — NPpUBERCHHBIN MONyNb nedopMauuu coxatoro OeTOHA, ONpeAenseMblii no
dopmyne (6.9) npu HenpomOMKUTENbHOM W MPOJOIDKUTENLHOM AEHCTBUM
Harpy3kH, 3aMeHsst Ry Ha Ry ) '
E; eq — NpUBENEHHBIA MOAYJIbL AedopMalUu PacTIHYTOH apMaTypbl, onpeleisieMbli ¢
YYETOM BIUsAHUS paboTel pacTaHyTOro 6eToHa MeXay TpelHaMu no Gopmyne

E E (8.159)

swed = .
W
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3nauenus xo3pduurenta y, onpeaensior no gpopmyie (8.138).
HonyckaeTcs NpuHUMAaTh W,=1 W, CIE10BATENbHO, O = 0. [IpH 3TOM, eciin ycioBue

(8.139) He ynoBneTBOpAETCS, pacyeT IMPOU3BOAAT C Y4eTOM KodpdULHEHTE i,
onpeaensemoro no gopmyie (8.138).
8.2.31 [Ilporu6el >kene300eTOHHBIX JJEMEHTOB MOXHO ONpPENeNATh M0 O0OwHM

npapHilaM CTpOHTe.ﬂbHOﬁ MEXaHUKH C HCIIOJb30BAHUEM BMECTO KPHWBU3HBI [-—-)
r

HEMOCPEACTBEHHO H3THOHBIX KECTKOCTHBIX XapakTepUCTHK [ nyTeM 3aMEHbl yNpyrux
U3rMOHBIX XapakTepucTUK £ B pacueTHBIX 3aBUCHMOCTAX Ha YKA3aHHbIE XapaKTePUCTUKH D,
BblYUCNsIEMBIE N0 HOpMYNaM, NpuBeaeHHbIM B 8.2.25 1 8.2.29.

[lpu coBmecTHOM AEHCTBMM KDPATKOBPEMEHHOW W IMTEIbHOH HArpy30K [O/HBIHA
nporud semMeHTOB O€3 TpeWwMH W C TPELMHAMH B PACTAHYTOH 30HE ONpPEAENAOT MyTEM
CYMMHPOBaHUs TIPOrHO0B OT COOTBETCTBYIOILMX HArpy3oK MO aHAJOrHH C CYMMHPOBaHHEM
KpuBU3HbL MO 8.2.24, npUHUMas >KECTKOCTHbIE XapakTepUCTMKU D B 3aBHCHMOCTH OT
YKa3aHHOH B JTOM MYyHKTEe NPHHATON MNPOAOIKUTENBHOCTH NEHCTBUS pacCMaTpHBaeMOMH
Harpy3KH,

Jlonyckaercs npH onpeneNeHWH OKECTKOCTHBIX XapakTepUCTHK [ 31€MEHTOB ¢
TPEWHMHAMH B DAacTAHYTOH 30He npuHuMaTh KodpduuueHt y,=1. B 3Tom cayyae npu
COBMECTHOM [€HCTBMM KpAaTKOBPEMEHHOW W [UIMTEJbHOW HArpy3oK MOJHbIA Mporu6
M3rMOaeMbIX 3/1IEMEHTOB C TPELIMHAMH OMNpENC/IAIOT MyTeM CYyMMHpOBaHMs nporubos ot
HEMpPOOJKUTENIBHOIO EHCTBHS KPAaTKOBPEMEHHOW Harpy3ku M OT MNPOAODKHUTENLHOO
ACHCTBUS [UTUTENILHONM HArpy3KM C Y4eTOM COOTBETCTBYIOLIMX 3HAYEHMH JKECTKOCTHBIX
XapaKTepUCTHK D, T.€. N0A00HO TOMyY, KaK 3TO MPUHATO AJIs JNEMEHTOB 6€3 TPELUMH.

Onpenejsenne KPUBHU3HBI KeJ1e300€TOHHBLIX 3J1EMEHTOB HAa OCHOBE HeJIMHEHHOM
AedopManHOHHOK Moaeu

8.2.32 Tlonuyio KpuBU3HY XKene300eTOHHBIX 3JIEMEHTOB Ha yyacTkax Ge3 TpeuMH B
pacTaHYTOW 30HE CeveHUs onpeaensor no popmye (8.140), a Ha yyacTkax ¢ TPEIMHAMH B
pacTAHYTOM 30HE cevyeHUs — no dopmyie (8.141).

3HaueHHs KPUBHU3H, BXOAAWMX B Gopmyiibl (8.140) u (8.141), onpenensior U3 pelieHus
cucTeMbl ypaBHeHHH (8.26) — (8.30). Ilpu 3TOM [U1st 31€MEHTOB ¢ HOPMAbHBIMH TPELLIMHAMH
B PAaCTAHYTOW 30HE HampsHkeHHE B apMarype, Mepecekaroiieii TpelnHbl, ONpEenesioT Mo

bopmyne

o =L Vy Py (8.160)

s/ T T
\Vsj
rae

1

Yy =1~ (8.161)

€iore
1+0,8 L%

Eg

31ech €y . — OTHOCHTENbHAS Ne(OPMANUMS PACTAHYTOH apMaTypbi B CEYCHHH C TPSLUHHOM

cpa3sy nocie 00pa3oBaius HOPMaibHbIX TPELUMH;
&, — YCpPeAHeHHas  OTHOCHTENbHAs  neopMauusi  PacTsHyTOW — apMaryphl,
T1ePCCEKaNIIEH TPEILMHBI, B pacCMaTpUBaeMOH CTaMK pacyeTa.
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Ilpu onpeneneHu KpUBH3H OT HEMPOAOHKHMTENLHOrO AESHCTBHS Harpy3kH B pacuere
HCMOJIB3YIOT [HAarpaMMbl KPaTKOBPEMEHHOTO 1e(hOPMHPOBAHHS CXKATOTO W pPACTAHYTOrO
GeroHa, a NpU OMpENENeHUH KpPUBU3H OT MNPOJO/IKMTENBHOTO AEHCTBHS HArpysku -—
AMarpamMMbl ANUTENbHOTO 1e(hOpMHUPOBAHHS OETOHA C PaCYETHBIMU XapaKTepUCTHKaMH s
MpeaenbHbIX COCTOSTHUN BTOPOM IpyIbl.

JInst 4acTHBIX cllyyaeB NeHCTBUs BHELIHEH HAarpy3ku (M3rud B ABYX MIOCKOCTAX, U3TUO
B MNOCKOCTH OCH CUMMETPHHU MOMEPEYHOrO CEYEHHS IIEMEHTA U T.M.) KPUBU3HBI, BXOAALIHE
B dopmynsl (8.140) u (8.141), onpenesioT U3 pEILEHUst CHCTEM YPaBHEHHH, YKa3aHHLIX B
8.1.26 - 8.1.28.

9 IlpeaBapHTENbHO HANPSIAKEHHDIE XKeNe300eTOHHbIE KOHCTPYKIHH

9.1 [lpeasapuTenbHble HANPSAKEHUA APMATYPbI
9.1.1 IlpensapuTelbHbie HANpsKEHH apMaTypbl Oy, NpuHuMaioT He Gonee 09K ,

18 rOPAYEKATaHOM M TePMOMeXaHHUYeCKH YNPOuHEHHOH apmatypbl U He Gonee 0,8R, , ans

X0J101HOAe(POPMHUPOBAHRON apMaTypbl 1 ADMaTypPHbBIX KaHaTOB.

9.1.2 [lpu pacueTe npeaBapUTENbHO HANPAKEHHBIX KOHCTPYKLMH ClefyeT YYUTHIBATD
CHWXXEHWE TNPEABAPHTENbHBIX HAMpsKEHUH BCIENCTBUE TMOTEPb  MpeaBAPHTENBLHOIO
HanpsykeHus — A0 MEpPEeNaud YCUIWH HaTsKEHHss Ha OeTOH (mepBble NOTepH) W mocie
nepenayy ycuihus HaTsHKeHUs Ha OeToH (BTOpbIE TOTEpH).

Ilpn HaTsXKEHVH apMATYpbl HA YIOPBI CELYET YUUTLIBAT!

nepBble MOTEPH — OT pellaKcall¥ MPENBAPMTENbHBIX HaNpsHKEHHH B apmarype,
TEMIEPATYPHOro MEpenaja npv TepMHUYECKOi 00paboTke KOHCTpyKUMH, Aedopmaiuu
aHKepOoB U AehopMaluu GopMbl (YNOpoB);

BTOpbIE NOTEPH — OT YCAAKU U MONI3yUYecTH OeTOHa.

Ilpu HaTsXEeHUU apMaTyphl Ha GETOH CAEAYET YUUTHIBATS:

nepBble NMOTEPH — OT AcPOpMaUN GHKEPOB, TPEHUsI apMATypbl O CTEHKH KaHAJIOB WK
NOBEPXHOCTb KOHCTPYKLIMH;

BTOpbIE MOTEPH — OT PENAKCALMU MPEABAPUTENbHBIX HAMPSKEHUH B apMaType, ycalku
¥ nonsyyectu GeToOHa.

9.1.3 Tlotepu OT penakcanMu HanpsKeHUH apmaTyphbl Ao, onpeaensior no

(hopMmynam:
aas apMaTypbl kinaccoB A600 — A1000 npu cnocode HaTAXKEHUS:

MexaHu4eckoM — Ao, =0,lo,, —20; 9.1)
sp sp

dnekTpoTepMudeckoM — Aoy, = 0,030, ; (9.2)

spl

11 apMaTypsl knaccos Bp1200 - B,1500, K1400, K1500, K1600 npu cnocobe HaTskeHus:

MexaHu4eckoM — Ac, = (0,22 :S” -0,1)-0,,; 9.3)
S.n
anextpoTepmudeckom — Ao, =90,050,,. 9.4)
3pech Gy, NpuHUMAETCs 63 NOTEPh B MEranackassx.
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[Npu OTpHUEATENbHBIX 3HAUEHUSX A, MPHHUMAIOT ACy, =0.

[Ipy Hanuuuu Oojee TOYHBIX JAHHBIX O pENAKCalLMM apMaTypbl J0MycKaeTcs
MPUHUMATDH UHBIE 3HAYEHUA IOTEPL OT PENaKCAHHUH.
9.1.4 Morepn Ac OT TeMmnepaTypHoro nepenaia Af¢°C , onpenensieMoro Kak

pasHOCTb  TEMIEepaTyp HAaTAHyTOM apMaTypbl B 30HE Harpeea M  YCTPOHCTBa,
BOCIPUHUMAIOIIErO YCHJIUS HATSDKEHHUS IPU HarpeBe 6€TOHa, NPUHUMAIOT paBHbIMH

Gy =1,25A1 . 9.5)

sp2

[Tpn OTCYTCTBHM TOYHBIX JaHHBIX MO TEMNEpaTypHOMY nepenany IdOIyCKaeTcs
npuHumaTh Af =65 °C.

[Ipy Hanuuuu Gonee TOYHBIX NAHHBIX O TeMMepaTypHoil 06paboTke KOHCTPYKUHH
JONycKaeTcs MpUHUMATh MHbIE 3HaYEHHs NIOTEPb OT TEMIEPATYPHOro Nepenana.

9.1.5 Tlorepu ot  medopmauun  cranbHod  opmbl  (ynopos)  AG,;  npH

HEOHOBPEMEHHOM HATs)KEHUH apMaTypbl Ha (OpPMY onpelensior 1o gopmyie

n-1 Al
3= T b

rAe 7 — YHCII0 CTep>kHEH (Tpynn cTrep>xkHeH), HATATHBAEMbIX HEOJHOBPEMEHHO;
Al — cOnuxxeHHe ynopoB MO JIMHHM [JCHCTBUS YCHIUA HATHKEHWUA  apMaryphl,
ofnpeaenseMoe U3 pacuera 2epOpMaUHUu GOPMBI;
[ — paccTosiHUE MEXIY HAPYKHBIMH I'PaHSMH YIOPOB.
Ilpy OTCyTCTBMHM OaHHBIX O KOHCTPYKUHH (OpMBI M TEXHOJNOTHH U3rOTOBJIEHHSA
aomyckaeTes npuHuMaTh Ac ;=30 Mlla.

(9.6)

Ao

[lpn snektpoTepmuueckoM crocobe HaTsKeHMs apMaTyphl notepH oT aedopmaluu
(OpMBbI HE YUNTBIBAIOTCA.

9.1.6 llotepu ot nedopmaunyu aHKEPOB HATSKHBIX YCTPOHCTB AC 4 MPH HATHKEHUH
apMaTypbl Ha Yropbl onpeaesior no popmyie

Al
AO.sp4 =_[—Es ) (9.7)

rae Al — o6xaTie aHKepOB WK CMELLEHHE CTEPXKHS B 3a)KMMaX aHKEpOB;
[ — paccTosHHe MEXAY HapYKHbIMHU I'PAHSAMH YIIOpOB.
[lpyt OTCYTCTBHM AaHHBIX fOMycKaeTCs MPUHUMATL Al =2 MM.
IIpu 3nexTpoTepMuueckom criocobe HATKEHHs apMaTyphi NoTepd OT Aepopmainuu
alKepOB He YUHUTLIBAIOT.
9.1.7 Tlpu HaTsXeHnu apMaTypbl Ha 6€TOH NoTepu 0T AedOopMalMK aHKEPOB HATSKHBIX

ycTpoiets Acy,, onpepensior no dopmyne (9.7), B kotopoi npunumator Al =2mm, a
MOTEpU OT TPEHHs O CTEHKHU KaHalO0B WIH MOBEPXHOCTb KOHCTPYKUMH OMPEIENAOT Mo
dbopmyiie

1

AGyr =(1- L0 50 )Sp

rIe ¢ — OCHOBAHME HAaTypallbHbIX JIOrapH(MOB;
®,0 - xodhduumentul, onpeacasemsie no Tabnuie 9.1,

94



OC HTHU "Texokenept”

CIl 63.13330.2012

X — AJIMHA y4acTKa OT HaTsAXHOr0 YCTPOHCTBa 1O PACHETHOIO CEUCHHUS, M;
0 — cymMMapHBI# yroJi NOBOpPOTa OCH apMatypbl, paj;
Osp — NPHUHKMAETCA Oe3 moTeph.

Tabauuad.l
Koo duuueHTs! Anst ONpeleneHUs NoTeph OT TPEHUS apMaTyphl
d npy apMatype B BUIe
KaHaj HiH MoBepXHOCTH cTepiKHeH
@
ITy4KOB, KAHATOB MepHOLHYECKOrO
npoduns
| Kanan:
€ METANMYECKOH NOBEPXHOCTHIO 0,0030 0,35 0,40
¢ 6ETOHHOMH NOBEPXHOCTBIO, 0 0,55 0,65
00pa3soBaHHBIN KECTKUM
KaHanoo0pasoBartenem
TO X€, THOKUM 0,0015 0,55 0,65
KaHanoobpazoBartenem
2 beroHHas NOBEPXHOCTD 0 0,55 0,65
9.1.8 [lorepu oT ycanku GeroHa AGy,s MU HATSKEHWM apMaTypbl Ha YIOpbI
OnpeaesfioT 1o Gopmyse
AC’SpS =Ep sh 'Es ) (9.8)

rae €, —AehopMalMy yCalakn O€TOHA, 3HAYEHMs KOTOPBIX MOXHO NPHONIKEHHO

MPUHUMATD B 3aBUCUMOCTH OT KJ1acca 6ETOHa paBHBIMH:
0,0002 — gyis 6eToHa knaccoB B35 u uuxe;
0,00025 — ansa 6eToHa knacca B40;
0,0003 — ans GetoHa Ki1accos B45 u sbliue,
Jins Gerona, moaBeprHytoro TtennoBoil 006paboTke npu atmocthepHOM OaBIECHMH,
noTepu OT ycaiku 6eToHa AcCg,s BbMHCHAIOT no Qopmyne (9.8) ¢ yMHOXEHUEM

MOJYYEHHOTrO0 pe3ybrata Ha kodpduuuenT, pasubiii 0,85,
[Totepu ot ycanku 6eToHa A, NpH HATSHKEHUH apMATYpbl Ha 6ETOH ONpEAENAIOT Mo

dopmyre (9.8) ¢ ymMHONKEHMEM MOSYUEHHOTO PE3y/IbTaTa HE3ABUCUMO OT YCJIOBHI TBEPACHHS
feToHa Ha KO UIHeHT, paBHbIit 0,75.

Jlonyckaercst motepu OT ycaaxy 6eToHa onpenesTs 6oiee TOUHBIMH METOJAMHU.,

9.1.9 Tlotepu ot nonsyyectu 6eToHa A, ONPEEIAIOT M0 GopMyie

0,8-a- Pb.cr " Obpj

Ac , (9.9)

sp6 2 4
£ Tred '(1+0a8'q)b,cr)
[red

I+oepg, 1+

e @y . — K03hOUUMEHT MonsyvecTn GeToHa, onpeaensembli cornacHo 6.1.16;
Oy, — HampshKeHWA B 6EroHe Ha YpOBHE UCHTPA TANKECTH pAcCMaTpUBacMOH /-

FpYNMbl CTEPXKHEA HarparaeMoi apMarypbi;
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Vg — PAcCTOSHHE MeX1y LEHTPaMM TAKCCTH CeueHHs PACCMATpHBAEMOW Ipymnbi

CTepKHEeH HampsraeMod apMaTypbl M TPHUBENEHHOIO TMOINEPeYHOro ceveHus
3/IEMEHTA;
Arogs {6g —NIOWANAL [PUBEJEHHOTO CEUYCHHS dJIeMEHTa W €€  MOMEHT HWHEpLHH

OTHOCHTEJIBHO LIEHTpa TAXKECTH NPUBCASHHOTIO CCUCHHUA;

Hp — KO3 GUUUEHT apMUpPOBAHHA, DPaBHBIA Aspj/A, rae A n Ay - nnowanu

MOMEPEYHOro ceuyeHHs DJJIEMEHTa W pPacCMaTpUBAaeMOH TpYMNMbl CTEPXKHEH
HanpsaraemMo# apMaTypbl COOTBETCTBEHHO.
Jlns 6eTOHa, NOABEPrHYTOro TEMIOBO#H 00paboTke, MOTEpH BLIYMCIAIOT MO Gopmyie
(9.9) ¢ yMHOXEHMEM MOAYHEHHOTO pe3ybTaTa Ha K03 duLMeHT, paBubid 0,85.
JlomyckaeTcs noTepH OT non3yyecTu 6eTOHa onpenesaTh 60/ee TOUHBIMH METOAaMH.
HanpskeHust oy, ONpenenstoT [0 mpaBuiam pacyera YNpYruX MaTepHaios,

MpMHMMas NPUBEAEHHOE CeYeHHe IUIEMEHTa, BKIKOYalomiee MIoWalb ceyeHus OeToHa u
MIOLIafb CEYCHHA BCeH Npojo/iLHOA apMaTypbl (HampsaraeMOd W HEHanpsraemoi) c

E
K03 (GULIMEHTOM NpUBEICHUS apMaTypbl k 6eTOHY O = E—S , cornacHo 9.1.10.
b

Mpu o4, <0 npuHumaercst Acg,s =0 n Aog,s =0.

9.1.10 TlonHble 3Ha4YeHMs MEPBBIX NOTEPh MPEABAPUTENBHOTO HANPAKEHHSA APMATYPbI
(n0 9.1.3 - 9.1.6) onpenensior no hopmyie

Acsp(l) = ZACSPI s (910)
i
rie i — HOMED MOTEPh MNPEABAPUTENBHOTO HAMPSKEHHA.
Ycunue npeasaputesbHoro o6xatus 6€ToHa ¢ Y4eTOM NMEPBBIX MOTEPh PABHO:
Ay = §(Aspf "Op(1)j) » (9.11)

rie Ay, M Oy, — IOWAAb CeYeHnst j-f TpyNmnbl CTepkHell HAMpAraeMOH apmarypbl

B CEYCHMHM D3NeMEHTa M MpEABAPHUTEJLHOE HANpsXKEHHe B TIpyIne
C y4ETOM NepBbIX MOTEPD

Osp()j = Ospi ~B0sp(1) -

3nech Oy, — HavaNbHOE MpENBAPUTETbHOE HAMPsIKEHWE PACCMATPUBAEMOH TpyMMbl
CTEepXHEH apMaTypbl.
[TonHple 3HAYeHUs TNEPBBIX W BTOPbIX NOTEPb MPEABAPUTENILHOrO HaMpsHKeHUs

apmatypsl (n0 9.1.3 — 9.1.8) onpenenstoT no popmyie
ACp2) = ZAGSPi . (9.12)
i

Vcunue B nanparaeMoit apMaType ¢ Y4eTOM [TOJHBIX NOTEPb PABHO

Fay = 24y -0552);) (9.13)
J
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rae Osp(2)/ = Ospj ~A0sp(2),
[lpy NpoOeKTHPOBaHMM KOHCTPYKUMH [ONHBIE CYMMapHblE NOTEpH Aoy, ), Ans

apMaTypbl, pacfofIOKEHHON B PACTAHYTOH TNpH IKCMIYyaTAUMH 30HE CEUEHUS IIIEMEHTA
(ocHoBHOM paboueit apMaTyphbt), crenyeT NpUuHUMATh He MeHee 100 MITa.

Ilpu onpeleNeHnn yCUIUS [IpeaBapHTENIbHOrO 06XaTusi 6eToHa P ¢ y4eToM MOJIHbIX
NOTepPb HANpSKEHUH ClefyeT YUYHMTHIBaTh CXUMAIOUIME HANpsHXKEHUs B HEHANpAraeMoi
apmarype, YACJIEHHO paBHble CYMME NOTepb OT yCaKH U Non3ydyecTy O6ETOHa Ha YPOBHE ITOH
apmarypbl.

[Ipu onpeaenenun ycuiauin o6xartus ¢ y4eTOM HEHANpsAraemMon apMmaTypbl Ha ypOBHE
HEHanpsaraeMOH apMaTypbl, MOTEPU OT MOJ3YYECTH HA ITOM YPOBHE (IPHHUMAIOT PaBHBIMH

s
Acspm——bﬁ-, rae Ac
6

Onvkaiiliedt K paccMaTpUBacMOl HEHANpAraeMo# apMaType; Oy, M Op, — HAlPHKCHUSA B

spj6 — TOTEPH OT MON3y4ECTH A/ CTEPXKHEH HampsraeMoi apmarypsl,

OeToHe Ha YypOBHE pacCMaTpuBaeMOW HEHanpsraeMod W HanpsraeMod apmatyphbl
COOTBETCTBEHHO.
9.1.11 IlpensaputenbHbie HanpskeHWs B OeToHe G, NpH Mepefaye ycUIMs

NpeaABAPUTENBHOIO obxarus P(]), onpeneaseMoro ¢ y4eTtoMm MeEpBbIX MOTEpb, HE JOJIKHBI

NpeBRIIATD!
CCJIH HaMNpsXKEHUs YMCHBUIAKOTCS HAW HE H3MCHAKTCA [pH JEeWCTBHM BHEUIHHUX

Harpy3ok — 0, 9Rbp,
€C/M HANpPSHKCHUS YBEIHYMBAIOTCS NPU AEHCTBUH BHEIIHMX Harpy30k — 0,7Ry,.

‘Hanpsxenus s 0eTose Gy, onpeaensor no Gopmyie

_fy Rnepy M-y

Oy = (9.14)

3

Ared I red 1 red
rae £y — ycuine NpenBaprTeIbHOTO 06XKATHA ¢ y4ETOM NEPBBIX NOTEPD;

M - u3ruGaromMii MOMEHT OT BHEWHEH Harpy3kH, AeHCTBYIOWMH B cTalnH 0OXaTHs
(co6CTBEHHBIH BEC dIEMEHTA);
Y — pacCTOsIHKE OT UEHTPa TAXKECTH CEYEHHS 0 PACCMATPUBAEMOTO BOJIOKHAE;

eop —~ OKCUCHTPUCHTET YCHUITUA P(]) OTHOCHUTCJIBHO 1EHTPA TXKCCTH NPHBEACHRHOIO

MONEPEHHOro CEYEeHUs JJIEMEHTa;
9.1.12 JinmHy 30HBI nepenayd NpeABAPUTENBLHOrO HanpsyKeHHs Ha OeToH Aas
apMarypbl 6€3 NONOIHUTEbHbIX AHKEPYIOLIMX YCTPOHCTB ONpeaeatoT 1o Gopmyie

A
O s (9.15)

? Ryona s ’
1o He meHee 10d; 1 200 MM, a A1 apMaTypHBIX KaHAaTOB TaKxke He MeHee 300 MM,
B dopmyne (9.15):
Gy, - NPEABAPHTEIBHOC HANPHKCHAC B HANPAraeMOH apMaType ¢ y4eTOM [MCpBLIX

noTephb;
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Ry,,q — COMPOTHBIEHHE CLEIUICHWA HANpAraeMod apmatypbl ¢ 6€TOHOM, OTBevaroLiee
nepeaaToyHoit mpouHocTH 6€ToHa U onpepenseMoe cornacho 10.3.24;
U, — NIOIAAbL ¥ NEPUMETP CTEPXKHA aPMATYPbI.

[Tepenauy npenBapHTENbHOTO HANpPSKEHMS ¢ apMaTypbl Ha OETOH PEKOMEHAYETCs
OCYUIECTBATh MJIABHO.

A

A

9.2 Pacuer 3JieMEHTOB MNpeABAPUTEJNbHO HANPSKEHHBIX  KeJie300eTOHHbIX
KOHCTPYKUMHA MO NpeaeabHbIM COCTOAHUAM NepBoi rpynnpt

Pacuer npeaBapuTeNbHO HANPSKEHHBIX KETe300eTOHHLIX JJIEMEHTOB MO
MPOYHOCTH

Obwue nonosxcenus

9.2.1 Pacuer mnpeaBapuTENbHO HAMPSHKEHHBIX 3JIEMEHTOB NPOM3BOAAT AN CTaAWM
JKCMAyaTalMy Ha JeWCTBME HW3rHOAOIMX MOMEHTOB M MOMEPEYHBIX CHI OT BHELUHMX
Harpy3oK W QJ8 CTaAWM TIpeABApUTEbHOrO O00XaTWs Ha JOeHCTBME yCHIWH OT
NpeABapUTEILHOTO HATAXKECHUS apMaTypbl M YCUIIMI OT BHELIHUX HArpy3oK, ACHCTBYIOUIMX B
cTaanu obxatus.

9.2.2 PacyeT no npoYHOCTH NPEABaPUTENHHO HANPAKEHHBIX JIEMEHTOB NpU AeHCTBHH
M3ruOalOLLIMX MOMEHTOB ClIEAYET POU3BOANTD AJS CeYEHUH, HOPMANBHBIX K UX NMPOJONBHOM
OCH.

Pacyer no npoyHOCTH HOpMANbHBIX ce4eHHH B 06ILEM clyyae NPOU3BOAAT HAa OCHOBE
HenHelRHoil nedhopMaLMOHHON MogenH corstacHo 9.2.13 - 9.2.15.

HomnyckaeTcs pacuer xene300€TOHHBIX 2MEMEHTOB MPAMOYTOJILHOrO, TaBPOBOIO M
NBYTaBPOBOT'O CEYEHMH C apMaTypoH, pacloJIOKEHHOH y NepneHAHKYNAPHBIX IIOCKOCTH
u3ruba rpanei snemeHTa, Npu JeHCTBUM YCHIMH B IUIOCKOCTM CHMMETPHM HOPMAJlbHBIX
CeyeHUN NPOU3BOJUTHL HA OCHOBE NMPEAEbHBIX yCUNUH cornacHo 9.2.7 - 9.2.12.

9.2.3 JIng xene306€TOHHBIX 31EMEHTOB, Y KOTOPLIX NpeaeabHOe YCHIHE 110 NPOYHOCTH
OKa3biBAE€TCA MEHbILE MPEAENBHOrO YCHINA M0 00pa3oBAHMIO TPELMH, MNOWAAb CEYCHHS
NPOAOJILHON PaCTAHYTOR apMaTypbl A0/KHA OBITh YBENTMUYEHA 10 CPaBHEHHIO ¢ Tpebyemol 13
pacuyeTa no MPOYHOCTH HE MeHee 4eM Ha 15 % WM nomKHa yAOBIETBOPATH PAcyeTy MO
MPO4YHOCTH HA AEMCTBYE MOMEHTA 00Pa30BAHHMA TPELLHH.

9.2.4 Pacuer npeaHanpsKeHHbIX 3AEMEHTOB B CTAAMM 0GXKATHA MPOWU3BOAAT KaK IpH
BHELUEHTPEHHOM CXKATUH YCHIIMEM TPEABAPUTENLHOTO 00XaTUs B NMPEAECIbHOM COCTOSHUU
cornacho 9.2.10-9.2.12.

9.2.5 Pacyer npenBapuTe/IbHO HAMPSXKEHHBIX 3JEMEHTOB MO POYHOCTH NMPH AEHCTBUU
MONEPEYHBIX CHI (pacyeT MO HAKIOHHbLIM CEYEHHAM) M MECTHOM ACHCTBHMM HArpy3KkH
(pac4eTbl Ha cMATHE M NPOAABIMBaHHKE) CileayeT MPOU3BOAUTD COTTIaCHO yKa3aHuaM 8.1.

9.2.6 Ilpu pacuere npenBAPUTENHHO HATIPHKEHHBIX IEMEHTOB 110 NPOYHOCTH CIEAYET
YUYUTbIBATh BO3MOXHBIE OTKJIOHEHHS NPENABAPUTENBHOrO HAMPMKEHHA, ONPEAENAEMOro
cornacHo 9.1.9, nyTreM yMHOXeHHS 3HAYCHWA O, (Mnn ycunusa obxarus P;) s
paccMaTpUBAEMOrO j-rO CTEPXHS WM Tpynnbl CTEpPXHEN HanpAraeMoil apMaTypbl Ha
k03bbuuMenT Vsp-

3HadyeHus korbduumeHTa Ysp MPUHUMAIOT PABHLIMA:

0,9 — npu 6;1aroNpUATHOM BIMSHUU NPEABAPUTENLHOIO HATIPSHKEHMS,
1,1 ~ npn HebnaronpuaTHOM BAUSHUW NPeABAPUTEIILHOIO HATIPAXKEHHS.
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Pacuer npeaBapuTenbHO HANPSMKEHHBLIX JIEMEHTOB HA JefCTBME M3rndAIOLINX
MOMEHTOB B CTAAMH IKCIIYaTALUHH 1O NPedebHbIM YCHIHAM

9.2.7 Pacyer no MpoYHOCTH HOPMANbHbIX CEYECHHH clenyeT NpPOU3BOLMTbL COTIaCHO
yka3zaHuaM pasgena 8.1 ¢ yyetoMm AOMONHHUTENbHBIX YKasaHui 9.2.8 — 9.2.9. Ilpu sTOM B
popmynax 8.1 obo3HaueHus nnoinanei ceyeHus A, W A, chesyeT OTHOCHTh Kak K

HanpAraeMou, Tak ¥ K HEHalnparaeMon apmartype.

JlonyckaeTcs NPURUMATh U1 pacTAHYTOH apMaTypbi C YCIOBHBIM MPeeoM TEKYYECTH
HanpsXeHus Belie R, Ho He Oonee 1,1 R B 3aBHCHMOCTH OT cooTHoweHHUA & 1 &g (9.2.8).

9.2.8 3HaueHus OTHOCHTE/bHOH Aedopmauyy apMaTypbl PacTAHYTOH 30HbI €, NpH
BbIYWUCIIEHHH 3HAYEHHUA TPAHMYHON BBICOTBI CXKATOH 30HbI GeTOHa &y cnenyeT onpeaensrs no
dbopMynam:

AN apMATYPb! C YCIOBHBIM TIPEAEIOM TEKYUYECTH

_R;+400-0,
sel
ES

rAe Og, — PeABAPUTENLHOE HAMPKEHHE B apMaType C y4eTOM BCeX noTepb M Yy, =0,9;

400 — B MITa.
AN HEHANMPATAaEMOMR apMaTypbl ¢ GU3NYECKUM MPEIENIOM TEKYUECTH
RS

8s,el = —ET;

g : (9.16)

9.2.9 llna nHanpsraemMoil apMaTypbi, pPacroliOXKEHHOW B CKaTOW 30HE, pacyeTHOE
CONPOTHBIEHUE CKATHIO R, CIEAYET 3aMEHUTb HANPSXKEHUEM O, PABHbIM!

500—6;,, — 1pu yyeTe ko3ddHULMEHTa yC10BHii paboTh G6eToHa v, = 0,9 (n. 6.1.12);
400 - o, —npu v, =1,0.
3aecy o, — B MIla.

’
3HaueHs G, ONpelenstoT ¢ KodpYUUMeHTOM Ysp = L1

Bo Bcex cilyuasx Hanpmxenue o, NPUHUMAIOT He 6oree R,

PacueT npeasaputenbHO HANPSKEHHLIX IEMEHTOB B CTAAHH NPEABAPHTEILHOTO
o0xkaTus

9.2.10 Ipu pacyete 3neMeHTa B CTAAWM TPEIBAPUTENIBHOTO O0XaTHA YCHIME B
HanpsiraeMo# apMaType BBOJMUTCS B pacyeT KaK BHEIUHsAs MPOAOJbHAS CHIlA, pPaBHASA

N, = (O'Sp ~330)4, +oy,-4 (9.17)

sp o
. 4 , - ~
rae Ay, W Ay, —MIOWAAKW  CeYEHWs  HanpAracMod  apmaTyphbi,  PacrojloKEHHOH

COOTBETCTBEHHO B Haubonee o0XaToi M B pacTAHyTOH (MeHee 00xarToi)
30HaX CEYEHWs;

'

g H O

W sp — IPCABAPHTCIBHbIE NANPHKEHNA C yYETOM HEPBBIX NMOTEPb M KOIPDHLIMEHTA

Y= 1,1 B apMaType ¢ NI0Hanbo ceueHus A‘:.p n A,
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9.2.11 PacyeT 1no NPOYHOCTH DIEMEHTOB MPAMOYTrOJIBEHOIO CEHYEHHWS B CTalHH
[peABApHTEIBHOrO 06XKaTHs NPOU3BOIAT U3 YCIIOBHS

N,-e, <Ry-b-x(hy~0,5x)+ R - A; (ly—a' ),

(9.18)

rjae ep — pacCTOAHHE OT TOYKH TMPHIIOKCHUA HPOHOHBHOﬁ CHJIbI Np € YUYCTOM BJIHUAHHUA

eap

R,

RS(‘

A

usrubarotero Momedta M OT BHEWMHEH Harpysku, NEHCTBYIOWIEH B CTaauu
M3roToBneHus (coOcTBEHHAs Macca JJIEMEHTA), N0 LUCHTPA THKECTH CEYCHHUSA
HEHAMNpAraeMoi apMarypbl pacTAHYTOH WM HaMMEHee CXKATOH (NPH MONHOCTBIO
CKATOM CEYEHMM HJIEMEHTA) OT ITHUX ycunuit (pucyHok 9.1), ompenensemoe mno

dopmyne

e, =e0p+0,5h-ai—4—/l—-,

Np

(9.19)

— pacCTOAHNUE OT TOYKH MPHUTOKEHNA CUIIBI Np [0 LUCHTPA TAXKECTH CEHCHHA 3TIEMEHTA;

— pacyeTHOE  COTIpOTHUBIIEHHUE OeToHa CXaTtvuw, TNpPUHHMACEMOC

no  JWHeHHoH!

vHTEpnoasiuMu (tabnuua 6.8) kak 418 knacca GeToHa MO MPOYHOCTH Ha CXKaTue,

YMCJICHHO PaBHOrO MepeaTOYHOM NMPOUHOCTH GeToHa Rbp;

~ pacyeTHOE COMPOTHMBIEHWE HEHANPAraeMoM apMmaTypbl CXaTHIo,
B CTAMH NpeaBapuTenbHOro obxarusa He 6onee 330 Mlla;

NpUHUMaemMoe

— TUIOLIAAb CEYEHMS HeHanpsAraeMoil apMaTypbl, pacnoloXeHHOH B Haubosee CkaToH

30HEC CEYCHUA JJIEMEHTA.

BeicoTy cxkaroil 30Hbl GeTOHA OMPENCNAOT B 3aBUCMMOCTH OT BenMuuMHbl &p,

. R
onpeaenseMoii no dopmyne (8.1) ¢ NMOACTAHOBKON B Hee 3HAYEHMS €, =—-, rae R -
s,el E s

\

pacyeTHOe CONPOTHBIIECHHE PACTAHYTOMH HEHAMpAraeMol apMaTypel A, U €, =0,003:

100

a)npu § = 7?— <&p (pucyHok 9.1) no dopmyne
0

_ N, tRA R -4
Ry b

¥

?

0) npu &= 7;; >&p (rme x —cM. No3UUMIO a pucyHka 9.1) o popmyiie

1+§ -
Np+RoAs = R_ Ry -4
R
+__2_{€SAS
ho(] +§R)

X=

(9.20)

(9.21)
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Pucyrok 9.1 — Cxema ycHaHil 1 INOPA HANPsHKeHUil B ce4eHnN, HOPMAJIbHOM K HPOAOJAbHOI
0CH U3rnGaemMoro NPeABaPUTEILHO HANIPAKEHHOTO IEMEHTA MPHU ero pacdere Mo MPOYHOCTH B
craguu obxarus

9.2.12 PacyeTt no npoyHOCTH 31EMEHTOB TABPOBOTO M IBYTABPOBOI'O CEUEHHH B CTaANH
MpeaBapUTEIbHOTO 00XaTHA NPOU3BOAAT B 3aBUCHMOCTH OT MOJ0XKEHHS FPAHUUb! CKATOH
30HbI

a) ec/i¥ TpaHHWLA CXKAaTOM 30HB! NPOXOAMT B 1OJKe (pUCYHOK 8.2, g), T.e. cobmoaaercs
yCJI0BHE

N,<Ry-byhy —R.A+R A, (9.22)

$C°S

pacieT NPOM3BOAAT KaK UIA NPAMOYTONbHOTO CEYEHUS IHHPHHOH b}' cornacHo 9.2.11;

) ec/ii FpaHHUIA CKATOM 30HBI TPOXOAMUT B pebpe (pucyHok 8.2, 6), T.e. yciosue (9.22)
He cO0I0AaeTCA, pacyeT MPOU3BOAAT U3 YCIIOBUS

N,-e, =Ry b-x(hy~0,5x)+ Ry(b —b) -k (hy =05k} )+ Ry Ay (g —a' ), (9.23)

i = + M :
rae e, ~e0p+by_]—v—— 5 €op
P

Z, — DAcCTOAHHE OT LEHTPa THKECTH CEUEHUS DIEMEHTA A0 PACTAHYTOH (HaWMeHee

-cMm. 9.2.11;

CokaToOW) HEHANpAraeMol apMaTypsl.
BricoTy cxaToi 30HbI O1peAesSoT Mo (GopMynam:

a) npu &zi-S&R (Ep —cM.9.2.11)

N +RA ~R_ A ~R, (b, -bh,
AT T S »(bf ~b)hy : (9.24)
R, b

}

X
0) npu Ci:*h—>§k
0
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NP+RSAS-1+§R ~Ry AL — Ry (b} ~b)k}

_ SCY°8
L R
X= RA, . (9.25)
R, b+—sls
ho(1-Eg)

PacueT N0 TMPOMHOCTM HOPMAJbHBLIX CeYeHHil Ha OCHOBE HEJHHEHHOMH
neopmMallHORHOI MOogeIH

9.2.13 Ilpu pacuere MO NPOYHOCTH Ha OCHOBE HENHHEHHOH AeOpMaUHMOHHOH MOAEH
ycuus ¥ aedopMaLyy B C€YEHHH, HOPMAILHOM K NTPORONBHON OCH 3NIEMEHTA, OTIPEAENSIOT ¢
UCITONIL30BAHMEM OCHOBHBIX MOJOXKEHHH, yKkazaHHbIX B 8.1.20 — 8.1.22.

9.2.14 Tlpu pacyete HOPMAILHBIX CEYEHMH MO MPOYHOCTH (PHCYHOK 9.2) B 0bleM
cilydae UCrob3yoT:

YypaBHEHHWS PaBHOBECHS BHELUIHUX CUJ M BHYTPEHHHX YCH/IWI B HOPMAJLHOM CEYEHUH
IJICMEHTA

M, = Zobf “Api Ly, +ZGA;/ ‘Asj 'stj +chi Ay Ly (9.26)
{ / i
My = Z.be Ay, ~Zby,. +chj -Asj 'st' +chi <Ay -Zsy,-; (9.27)
i J i
i J i

ypaBHEHHUS, onpeaensomme pacnpejenenie aedopMaldid OT AeHCTBUSA BHELIHEH
Harpy3KH M0 CEYCHUIO FIEMEHTA

1 ]

€pi =Eot— Lpyi +—ZLpy; (9.29)
Ty 7y
I 1

€ =€g+— ZSXj +— Zsyj : (9.30)
T ry
1 1

Ssi=80+_"stf+_"'Zs_vi; (9.31)
x y

3aBUCHMOCTH, CBA3BIBANOMIAEC HANPAKECHUA U OTHOCHTEJILHbLIC lle(i)OpMaLIHM OeroHa u

apMartypbt:
fetoHa
Opi = £p " Vpi*Eis (9.32)
HEHAMpAraeMon apmartypsl
Oy =Eg vty (9.33)
HanpsaraeMoH apMaTypsl
Oy = Ey-viileg +€,). (9.34)
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Pucynox 9.2 — PacyeTHas cXxeMa HOPMAJILHOTO CeYeHHst NPEABAPUTEILHO HANPSKEHHOT0
KeJ1€306E€TOHHOI0 YIeMeHTa

B ypaBHeHusx (9.26) - (9.34) :
Asiy Zyviy Zgyi, Ogi —~ NJI0INAb, KOOPAMHATBI LEHTPAa TAKECTH [-I'O CTEPXKHA HanpsraeMou
apMaTypbl U HaNpAXKEHUE B HEM;
€5 — OTHOCHTENbHAs aedopMauMsd [-r0 CTEP)KHA HanpsraeMoW apMmarypel

OT 1€/ICTBHSA BHEILIHEN HArpy3KH;

€, — OTHOCHTeNbHAad jedopMauus NpPeIBapUTENbHOTO HANpPAKEHUA apMaTypsl

P
C YYETOM OTHOCHMTENBHBIX AedopMalMd MOTEPh MPEABAPHTENBEHOIO
HaMNpsKEHUs, OTBEYAIOLLMX PaCCMaTPHBAEMOH PACYETHOMN CTAHH,

E ~ MOZly1b YNIPYTOCTH i-I'O CTEPXKHA HalpsraeMon apMatTypbl;

Vi — KO3OOUUMEHT YNpPYrocTH [-ro  CTEp)KHS HEHanparaeMol apmarypsl,

oCTanbHbIe nmapamMeTps! — cM. 8.1.23.
3HaveHus KOdDOHULUHMEHTOB Vp; M Vy ONPEAEAAOT Mo ykazanuaMm 8.1.23, a 3HayeHus
kK0d)GHLHMEHTOB Vs — N0 hopMmyne

Gsi

E; (e, +¢

(9.35)

Vi .
spi )

9.2.15 PacueT HOpManbHBIX CeyeHui >XeNe300eTOHHBIX 3NEeMEHTOB 10 MPOYHOCTH
TIPOM3BOASAT M3 YCIIOBWH, NPUBEACHHBIX B 8.1.24.
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9.3 Pacyer npeaBapHUTENILHO HANPSOKEHHbIX JNEMCHTOB  Xe€j1€300eTOHHDIX
KOHCTPYKUMH 110 NpeAeabHbIM COCTOSSHUSIM BTOPOI rpynibl

Oomue nonoxeHns

9.3.1 Pacuetsl No npeaensHbIM COCTOAHUAM BTOPOH IPyNIIbl BKIIIOYAIOT!

pacueT no 06pa3oBAHUIO TPELIMH;

pacyerT 110 PacKpBITHIO TPELLMH;

pacueT no aeGopMauUaM.

9.3.2 Pacyer no 00pa3oBaHUK TPElIMH NMPOM3BOAAT KOraa HeoOXoauMo obecnevnTs
OTCYTCTBHE TPEILMH, @ TAKXKE KAK BCITOMOIaTesIbHbIA NpPH pacyeTe no PacKpPhITHIO TPELIMH U
no aeopMauusim.

TpeboBaHUa Mo OTCYTCTBHIO TPELIMH MPENBABIAIOT K NPEABAPUTENBHO HAMPHKEHHBIM
KOHCTPYKLMAM, Y KOTOPBIX TIPH MOJHOCTBIO PACTAHYTOM CEYeHHH JoJDKHa GBITh obecrevena
HENPOHHLIAEMOCTb (HAXOAAIUMXCA NOA AABIECHHEM XMIKOCTH WM Ta30B, MCIbITBIBAIOLIMX
BO3CHCTBHE PAfMALIMM U T.N.), K YHUKAJIbHBIM KOHCTPYKLHAM, @ TAIOKE K KOHCTPYKLUAM MpH
BO3AEHCTBHU CHJIBHO arpeCCHBHON Cpefibl.

9.3.3 Tlpu pacuere 1o 00pa30BaHUIO TPEIUMH B LENSIX UX HEAOMYIEHUA KOOPhULMEHT
HaJEeKHOCTH NO Harpyske npuuuManoT y/> 1,0 (kak npu pacyere no npovHoctH). Ilpu
pacueTe Mo PacKpbITHIO TPEILMH M Mo AehopMaluaM (BKIKOYas BCIIOMOraTeNbHbIR pacuer no
00pa3oBaHUIO TPELIKH) MPUHUMAIOT KO3 GULIMEHT HAJEXKHOCTH MO Harpyske yr= 1,0.

9.3.4 PacueTt nsrubaembix MpPeaBAPUTENLHO HAMPAKEHHBIX NEMEHTOB 110 MPEAETBHBIM
COCTOSIHMSM BTOPOH TPYTINBI MPOU3BOAST KaK NP BHELEHTPEHHOM CXXaTHH Ha COBMECTHOE
JeHCTBUE YCHIMH OT BHELIHEH HAarpy3kd M W NpOJONBHOH cuiabl N, pPaBHOH ycuiuio

peaABapUTeabHOro ooxatus P.

Pacuer npeaBapuTeNbHO HANPSKEHHBIX KeNe300€TOHHBIX JJIEMEHTOB Mo
00pPa30BAHHIO U PACKPBLITHIO TPELIHH

9.3.5 Pacuer npenpapuTenbHO HaNpPsXKEHHBIX M3rHOAEMBIX J1EMEHTOB 10 PACKPHITHIO
TPEIUMH NPOU3BOAAT UCXOAA M3 OOILMX MONOXKEHUH, yKa3aHHBIX B pasaene 8.2 u ¢ y4eToM
ykazanui 9.3.6 — 9.3.10,

Onpenenenne MoMeHTa 00pa3oBaHMsl TPeUIMH, HOPMAJTBHbIX K MPOXOJALHONH oCH
3J1IeMeHTa

9.3.6 Usrnbaromuit MomeHT M. npu 00pa3oBaHMW TPEIMH B OOIEM ciayuae
onpezensercs no aAehopMauMoHHoOH Moneau cornacho 9.3.10. [lonyckaercs Ans npocThix
ceueHWit (NpAMOYroNbHOTO M TABPOBOr0 CEYEHUI C apMaTypoil, pacrioNoXKEHHOR y BEpXHeit 1
HWXKHEH TIpaHed Ce4eHud, ¢ TMONKOH B  C)XKAaTOH 30HE) ONpPEAcNATh  MOMEHT
TpelunHO0Opa3zoBanys cornacHo 9.3.7.

9.3.7 OnpeneneHue MOMeHTa 00pa30BAHMA TPELIHH MPOM3BOAAT C YHETOM HEYNPYrux
nedopmauuii pactaHyToro 6eroHa cornacHo 9.3.8.

Homyckaercs MOMEHT 00pa3oBanMs TpELIMH OnpeaensTb 0e3 YyeTa Heynpyrux
Aedopmauuii pactanytoro 6etoHa, npunumas B popmyne (9.36) W, =W,.q. Eciin npu atom
ycaoBua (8.118) n (8.139) He ynoBneTBOpAIOTCH, TO MOMEHT 00pa30BaHHs TPEWMH ClleflyeT
onpefenaTh ¢ y4eTOM Heynpyrux Jledopmauuit pactaHytoro 6eToHa.

9.38 Momenrt 00pa3oBaHus TpELMH [PEABAPHTENLHO HAMPSKEHHbIX W3TMOaeMbIX
MIEMEHTOB € Y4eTOM Heynpyrux aedhopMauuii pacTanyroro 6eroHa ONpeaessoT 1o Gopmyiic
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M. = Ryt ser 'Wpl iP'eﬁp ’ (9.36)
rae Wy — MOMEHT COMpPOTHBICHHA NPHUBEACHHOIO CEYECHHA LNA KpPaWHEro pacTAHYTOro
BOJIOKHA C yyeToM nonoxenui 8.2.10;
€4p =€,y +F — PACCTOAHUE OT TOYKH MPHIOXKEHUA YCHIHA PEABAPHTENBHOTO 06XaTus
P no sanposodt ToukH, Haubonee yAaneHHOH OT pacTAHYTOH  30HHI,
TpewMHO00pa3oBauue KOTOpOH MpoBepAeTcH,

€,, — TO XK€, 10 UEHTpA TAXKECTH MIPUBCACHHOTO CCUEHNS,

op
' — paCCTOAHHUE OT HEHTPA TAXKECTH NPUBCACHHOTO CEUCHUA 10 ﬂ}lpOBOI:I TOYKH,
/4
r=—tred (9.37)
Ared

B dopmyne (9.36) 3Hak «naroc» NMPUHUMAIOT, KOTJa HaNpaBleHKUs BpalleHUss MOMEHTOB
P -e;, W BHEWHEro M3rMbarolWero MOMeHTa M MPOTHBOINONOKHBI, «MHHYC» — KOT/Ja

HafnpaBJeHUsA COBMAAAIOT.
3HaqyeHus W, ,; ¥ Areq ONPEEnsIOT COMIACHO YKa3zaHuaM 8.2.

18 NpAMOYTONBHBIX CEUYEHWH M TAaBPOBBIX CEYEHUH C MOJNKOM, pacnoNoXeHHo#i B
cxkaToi 30He, 3HAyeHWe W, npH [NEeHCTBUM MOMEHTAa B TJIOCKOCTH OCH CHMMETPHH
aonyckaeTcs onpenenars no Gopmyne (8.122).

9.3.9 VYcunue N, npu o06pa3oBaHUU TPELIMH B 1ICHTPAIbHO PACTAHYTBHIX 3JEMEHTaX
onpenenstot no popmyne (8.131) 8.2,

9.3.10 OnpeneneHue MoOMeHTa 00pa30BAHMA TPELIMH HAa OCHOBE HEJIUHEHHOM
AehopMaLMOHHOA MOZENH NPOM3BOAAT MCXOAS K3 OOLIMX MMONOXKEHHUH, TMPUBEACHHBIX B
6.1.24, 9.2.13 - 9.2.15, Ho ¢ yueroM paboThl GeTOHA B PACTAHYTOH 30HE HOPMAIBHOTO
CEYEHHS, ONpeneNsieMON aUarpaMMoi CocTosiHMA pacTaHyToro 6erona cornacHo 6.1.22,
PacyerHble XapakTepUCTHKM MaTEpHanNoB NPUHUMAIOT 1l NpENebHbIX COCTOAHMI BTOpOH
rpynibl.

3Hauenue M ONpeAcHAOT M3 PELICHUA CHCTEMBl YpaBHEHMH, NpEICTaBJICHHBIX B
9.2.13 - 9.2.15, npuHMMAs OTHOCHTENbHYIO 16POPMALHIO GETOHA Epymax Y PACTAHYTOMN IPaHy
3JeMEHTa OT AeHCTBUA BHEILHEH Harpy3KkH, paBHOH NMpeAeIbHOMY 3HAYEHHUIO OTHOCHTENLHOH
Aedopmaliy GETOHa MPU PACTIKEHUH Epy 11, OIPEALTSEMOMY corlacHo ykazanuam 8.1.30.

Pacuer wiMpHHbI PACKPBITAS TPEILHH, HOPMAJIBHBIX K MPOAO0JIbHON OCH JJIeMEHTA

9.3.11 LnpuHy packpbiTus HOPMAJIBHBIX TPELIMH ONpeAestoT no dopmyne (8.128), B
KOTOpPOil 3HaueHHe HalpHKEHUA O, B PAaCTAHYTOH apMaType M3rMOaeMbIX NMpeABapUTEIbHO
HAMps/DOKECHHDBIX 3JeMEHTOB OT BHEUIHEH HArpy3Ku ONpeAEsioT no popmyiie

M_(hy-y. N
- p( 0 y(,)_ p ‘ot (938)
Ired Area’

N

ra€ 1.4, Ayed> Ve — MOMEHT HMHEPUMH, TUIOWIAAL TPUBEAECHHOrO [ONEPEYHOTO  CEUCHMs

3/E€MEHTa W pPAcCTOssHWEe OT Haubosiee CXKATOro BONOKHA 10 LEHTpa
TSAHECTH [IPUBEACHHOIO CEYEHHd, OMpelciseMble ¢ yYeTOM [aouiaiu
CEUYCHHS TOJIBKO CKATOH 30HLI OETOHA, NIOWAAEH CEYEHNS PACTAHYTOH H
CKaToi apmaTypei cornacHo §.2.27, fpuHMMAas B COOTBETCTBYIOLIHX
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dopmynax 3HayeHHs Ko3(hPHUMEHTA NpUBEJCHUS apMaTyphl K GETOHY
s = Oyp s
N, - ycunne npeaBapuTeIbHOro 06xkatHs (9.3.4);

M, —wsrubalowmii  MOMEHT ~ OT  BHOIWIHEH  Harpy3kH M YCHIHA

npeaBapyTENbHOrO 00XKaTHs, onpenenseMblit no gopmyne

M,=MztN,-e,, (9.39)

TAE €,, ~ PAaCCTOAHHE OT TOYKH MPUIOXKEHWS YCHIMA TpeJBapHTEIbHOTO oOxartus N,

10 LEHTpa TSKECTH NPUBEJEHHOTO CEHEHHUS.
3Hak «MuHYyc» B Qopmyine (9.39) npuHuMaloT, Korxa HanpaBiAeHUS BpalleHWH
MOMEHTOB M n N, -e, He COBMANAIOT, U «IIOCH — KOT/Ia COBMAAIOT.

P
HonyckaeTca HanpsxXeHUe G, ONpelensaTh No GopMyJie
M-N_ -(z-e
o, = p 2 ey) , (9.40)
z A

TA€ z — pacCTOAHHE OT LEHTPA THHKeCTH apMATypbl, PACMOJOXKEHHONW B PACTAHYTOH 30HE

CEYEHHs, 0 TOYKH IPUWIOXKCHHA pAaBHOICHCTBYIOIEH ycHIMH B CXKaToH 30HE
3JIEMEHTA;
€y, — PAacCTOSHKE OT LEHTPA TAXKECTH TOH e apMATYPBI 10 TOYKH NPUIOKEHUA YCHIUA N,

JIns 37€MENTOB MPAMOYTONBLHOTO NOMEPEYHONO CEYEHHs NpH OTCYTCTBHM (MaM 6e3
yueTa) CKaTOH apMaTypbi 3HaUeHHE z ONpeaenatoT no Gopmyne

z =ho—%”~. (9.41)

TAe xp - BbICOTA CKATOH 30HBI, ONpeaensemas cornacHo 8.2.28 ¢ yueTtoM AeHCTBUA YCHITHA

NpEABAPUTENIBHOTO 00XATHA N,
Jns >1eMEHTOB NpAMOYrOABHOTO, TaBpOBOrO (C TMOJKOW B CXaToi 30HE) H
JBYTaBPOBOrO MONEPEYHOr0 CEYEHHS A0NYyCKaeTCs 3HaYeHUe Z NPUHUMATh paBHbIM 0, 74 .

Hanpsxenuns o, onpenensemsle no gopmynam (9.38), (9.40), He 1OKHBI NPEBBILIATE
(Rs,ser_o'sp)'

Pacuer npeaBapuTenbHO HANpPSKEHHBIX KeJ1e306€TOHHBIX JJIEMEHTOB 110
Aedopmauusm

9.3.12 Pacyer npeABApPUTENBHO HANPSXKEHHBIX 31eMEHTOB N0  aedopmaumsm
IPOM3BOAAT cOrnacHo ykasaHui 8.2.19 — 8.2.32 U ¢ yvyeTomM HOMOJHHUTENbHLIX YKa3aHWH
9.3.13--9.3.15.

9.3.13 Tonuyo KpUBU3HY H3rHOaeMbIX MpEABAPUTENHHO HANMPAKEHHBIX JJIEMEHTOB
IS8 BbIMUCIIEHHS WX NpOrMOoB onpelensioT no ykasaHuaMm 8.2.24, npU 3TOM 3HAYCHHSA

1 1 1
KPUBH3H [~) , [——j “u (—) B ¢opmynax (8.140), (8.141) onpeaensioT Mo yKazaHUAM
P \Ir'/a "3

9.3.14 ¢ ydyeToM ycunus npeBapuTeNibHOro obxarus.
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JonyckaeTes npu onpefeNedn KpUBU3HDBI YUUTHIBATh BAMAHNE nedopMmautuit ycanxm u
Nnon3y4ecTy OeToHa B CTaAUH NPeBapUTENBHOTO OOXKATHS.

1
9.3.14 Kpusnsny usrubaeMpiX MpeaBapUTEIbHO HAMPSKEHHBIX SIEMEHTOB — OT

’
AENCTBHA COOTBETCTBYIOLIMX HArpy30K ONpEeAeAT No GopMyie
I M-N, e,
- = — 942
r D ’ ( )

rie M- u3rubaroimyii MOMEHT OT BHELHEN Harpy3KH;
N, W e,, — yCuiHe NpeNBapUTENIbHOTO O0XATHA W €r0 IKCLEHTPUCHTET OTHOCHTENBHO

LIEHTPa TAKECTH MPUBEACHHOTO MONEPEYHOr0 CEYEHHA JJICMEHTA;

D ~ n3rubHas  KECTKOCTh NPHMBENEGHHOTO TMOMEPEYHOTO CEYEHHA DIJIEMEHTa,
onpejendeMas Mo ykazaHuaMm 8.2 Kak 1S BHELEHTPEHHO C)XATOTO YCUJIHMEM
NpeaBapUTENbHOrO 00XATHA 3JIEMEHTa C y4Y€TOM HM3TH0alouiero MOMEHTAa OT
BHEUIHEH Harpy3ku (pucyHok 9.3).

s s £ fol I»q.'" b E

hored

N
>
™

h
|
N
\l
\\
I

/
/ 8\m
- e R =
Axasz v T red

| ~ ypOBEHb LIeHTpa TAXKECTH NPUBEAEHHOr0 6e3 ydeTa PacTsHyTOM 308L GETOHA NONepevHoro ceueHns

Pucynok 9.3 — lipnBenentoe nonepevoe ceueHne (@) 4 CXeMa HaNpHKEeHHO-1eGOPMHUPOBAHHOTO
COCTORHHSA H3IrH6aeMOro NpexBapUTETbHO HANPSIKEHHOI0 J1EMEHTA ¢ TpeltHhamH (6) nipu ero
pacuere no xepopmaunsam

9.3.15 KpuBuzHy wm3rubaeMblX  nNpeABapHTENbHO  HANPSDHKEHHBIX  DJEMEHTOB
J0MYyCKAeTCs ONpenenaTs no hopmyne

M-N,z,
E, oq A 2(hy—xy) ’

s,re

(9.43)

L
.

rjae Zp — pacCTOAHHE OT TOYKHW NPUIOKEHHUA YCHUINA NpEeABApHUTC/IbHOIO 00XxaTusa A0 TOYKH

NPHUIOKEHNS paBHOAEHCTBYIOIIEH YCUITHIA B CKATOW 30HE;
Z — pacCTOsHHE OT LIEHTpa TAXKECTH PACTAHYTOH apMaTyphbl A0 TOYKH NPHIIOKEHHS
PaBHOAEHCTBYIOLLEHN YCHITUI B CKATOM 30HE;
Xy  BBICOTA CXKATOW 30HbI € y4ETOM BAWAHHUA 1IPEABAPHTENBHOIO 0OXKATHS.
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BoblcoTy cxaTtoii  30HBI onpeneNslOT Kak s M3rMOaeMbIX  3NEMEHTOB  Oe3

N
MnpeaHanpsHkeHus cornacHo 8.2.28 ¢ yMHOXEHHEM 3HaueHus M, Ha 1+ L.z,
P
3HaUeHHs 2z, W Z JOMYCKAaeTCA ONPEACNATH, NPUHHMAA PACCTOSHHE OT TOYKH

TIPHIIOKEHUA paBHOMEHCTBYIOLIEH ycHIHi B cxaToif 30He 4O HauGolee CKAaToro BOJOKHA
ceyeHus paBHbIM 0,34, .

OnpeaejieHHe KPUBH3HLI NPeABAPHUTEbHO HAMPSAXKEHHLIX 3JIEMEHTOB HA OCHOBE
HeaHHEHHOM RedopMaLHOHHOH MozeTH

9.3.16 INonnyr xpuBM3HY U3rHbaeMbix NPeJIBaPUTENILHO HANPSKEHHBIX 3JIEMEHTOB Ha
yyacTkax 0e3 Tpel(MH B PAacTAHYTOH 30He ceyeHus onpeaeaoT no gopmyse (8.140), a na
y4acTKax ¢ TPEIMHAMH B PacTAHYTOMN 30He ceyeHus — no dopmyie (8.141).

3HayeHUs KPUBH3H, BXOAAWHKX B Gopmyisl (8.140) u (8.141), onpeaensior U3 pewienus
cuctembl ypasHeHui (9.26) ~ (9.34) ¢ yuetom ykasanuit 9.2.13. [Ipu 3TOM 151 31EMEHTOB C
HOpManbHBIMH TPELIMHAMH B PACTAHYTOM 30HE HaNps)KEHHE B HANpAraeMoH apMarype,
nepecekatollei TPEWMHbI, ONpeaensoT no popmyie

E..
O = M"'Esi “Cspi |"Vsi o (9.44)
Wi
a B HEHANpAraeMoy apmarype
E . -¢e.
oy = 2 ¥ (9.45)
\Vsj
]
rae Vi) = (9.46)

1+0.8- 8si(j),crc
Es1(4)

30eCh €4 j),cre — OTHOCHTENbHAS NChOPMALMS PACTAHYTOH apMaTypbi B CEHEHUM C TPELIMHOM

OT JeHCTBHS BHEILHEH HArpy3KHu cpasy rnocie oO6pasoBaHus TPEILMH,
€5i(j) — YCPCIHCHHBIE  OTHOCHMTENbHBIE JAe(OpMalli¥  DacTAHYTOH  apmaryphl,

rnepeceKarouler TPEIMHbI, B pacCMaTpUBaeMON CTalnHK;

€5p — OTHOCHTENbHAS neopMatHa PEaBAPHTEILHOIO HAMPSIKEHNSA apMATYpbl.

Ilpy onpezneneHnuy KpHUBU3HBI OT HENMPOLOKUTENLHOIO ACHCTBHA HArpy3Kku B pacyere
UCMOJB3YIOT JOMarpaMMbl KPaTKOBPEMEHHOIO Ae(POPMUPOBAHMS CXATOTO W PACTAHYTOro
OeToHa, a TIpH OMNMpPEAENIEHUH KPUBK3HBI OT MPONODKMTEILHOIO ACHCTBHA HAarpysku —
AUarpaMMBel JJIMTENbHOrO aedopMupoBanus 0eToHa ¢ pacyeTHBIMH XapaKTEPHUCTHKAMH s
NPEAETBHBIX COCTOAHHI BTOPO# IpymIibI.,
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10 KoncrpykTuBHbIE TPeGOBaHUA

10.1 OGume noaoxKeHUN

10.1.1 Ina obecneuenns 6e30macHOCTH M IKCIIyaTALHOHHOM NIPHUIOJHOCTH GETOHHBIX
U Kele300e TOHHBIX KOHCTPYKLMI TTOMHMO TpeOOBaHMH K pacueTy ClEAYyeT TaKXKe BLITOIHATS
KOHCTPYKTHBHbIE TPEOOBAHUS K FEOMETPUUECKHUM pa3MepaM H apMUPOBAHHIO.

KoHeTpyKkTHBHEIE TpeOOBaHHSA YCTAHABIMBAIOT JNIs TEX CIy4aeB, KOTHA: PACYETOM HE
MPEACTABIACTCA BO3MOXHBIM AOCTaTOYHO TOYHO M ONpPEIENeHHO MOJHOCTBIO MaPaHTHPORAT
COMPOTHBIIEHUE KOHCTPYKLUMM BHEIUHUM HAarpy3KaM H BO3IEHCTBUAM,

KOHCTPYKTHBHbIE TPeOOBaHUs ONpENENAKT IPaHHYHbIE YCIOBHS, B TIpeaesiax KOTOpbIX
MOTYT ObITh HCTIOMb30BAHAI IPUHATHIE pacyHETHLIE MONIOKEHHS;

KOHCTPYKTHBHbIe TpeOoBaHHMs 00ECNEUMBAIOT BHIMNOAHEHHE TEXHOJIOTHH H3rOTOBJIEHHMA
OETOHHBIX H XeJIe300€TOHHBIX KOHCTPYKILHHA.

10.2 TpeGoBaHus K reoMeTpPHYECKHM Pa3Mepam

10.2.1 Teomerpuueckue pasmepbl OCTOHHBIX MW  Kede300ETOHHBIX KOHCTPYKLHH
JOJDKHBI OBITh HE MEHEE BeJIMYMH, 00€CTIe BaOMIMX!

BO3MOKHOCTD Pa3mMelleHHsl apMaTypbl, aHKEPOBKH U COBMECTHOMN paboThl ¢ HETOHOM, ¢
ydetom Tpebosanuii 10.3;

orpaH{yeHHe rHOKOCTH CXKATHIX INEMEHTOB;

TpeOyeMsie nokasareny kauectsa 6erona B koHeTpykuun (FOCT 13015).

10.2.2 Pa3mepbl CcYCHHWH BHEUEHTPEHHO CXAThIX JNIEMEHTOB 1A obecnedyeHus HX

KECTKOCTH PEKOMEHIYETCA TNpPHUHMMAaTh TaKUMM, 4TOOBI MX THOKOCTHL 1—9 B J1toOOM
: i
HarpaBjIeHUH He NpeBblilana:

200 - nns xene300€TOHHBIX 3IIEMEHTOB;

120 — 1714 KOSTOHH, ABASIOLIMXCA JIEeMEHTaMH 3JaHU;

90 — 115 OETOHHBIX JIEMEHTOB.

10.2.3 B KOHCTPYKUMAX 30aHWH M COOPYXEHHH cielyeT MpeAycMaTpHBaTh HX
paspe3Ky MOCTOSHHBIMA ¥ BPEMEHHBIMU TEMIIEPaTYPHO-yCaOYHbIMU IUBAMH, PACCTOAHHS
MEXIY KOTOPHIMM Ha3HAYal0T B 3aBUCHMOCTH OT KIHMATHYECKMX YCIOBUH, KOHCTPYKTHBHBIX
0c00EHHOCTEH COOPYKEHNMS, TIOC/ICA0BATENbHOCTH IPOM3BOACTBA PaboT U T.11.

Ilpu HepaBHOMepHOH ocanke (yHAAMEHTOB CIENYeT NpeayCcMaTpuBaTh pasfieNeHHe
KOHCTPYKLMI OCafOYHBIMU ILIBAMH.

10.3 TpeGosanus k apMHPOBAHHIO
3awjumnbiii crou bemoHa

10.3.1 3amutHbl# c1oi 6eToHa JOoMKEH 00eCeUnBaTD:
COBMECTHYI0 paboTy apMaTypbl ¢ 6eTOHOM;
AQHKEPOBKY apMaTypbi B OETOHE M BO3MOXHOCTB YCTPOMCTBA CTBIKOB apMaTypHBIX

3JIEMEHTOB;
COXPAHHOCTb apMaTypbl OT BO3IEHCTBMI OKpysKkalouieH cpelbl (B TOM YHCIE NpH

HaJINYMK arpecCUBHBIX BO3AEHCTBUI);
OrHECTOWKOCTb KOHCTPYKUMH.
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10.3.2 TonmuuHy 3alMTHOro cios OCTOHA ClIGRYET NPUHUMaTh UCX0Is K3 TpeboBaHHiH
HacTOALLEro pasjena ¢ y4eTOM pONM apMaTypbl B KOHCTPYKUMAX (pabouas Hiu
KOHCTPYKTHBHAA), TUMa KOHCTPYKUMH (KOTOHHBI, TUIMTHI, 6ankH, 31eMeHThl QYHIAMEHTOB,
CTEHb! W T.N.), NMAMETPa ¥ BHIA apMaTyphl.

MHUHHMaNbHBIE 3HAYEHHS TOMUMHBI Ciost 6eToHa paboueit apmaTypbl (B TOM 4ucie
apMaTypsl, PacrofOXeHHOH y BHYTPEHHHX TpaHeH MOJBbIX DJIEMEHTOB KONBLEBOrO MM
KopoOuaToro cedeHus) cneayer npuHumars no tabmuue 10.1.

Jins cOOpHBIX 31EMEHTOB MHHHUMAJbHBIE 3HAYEHHS TOJNIUMHBI 3aIUKUTHOrO ¢losi 6eToHa
pabouyeit apMaTyphbl, ykasanHble B Tabauue 10.1, ymMeHpIIaOT Ha 5 MM.

J19 KOHCTPYKTHBHOH apMaTypbsl MUHHMAIbHble 3HAYEHHs TOJLIMHBI 3aLIHTHOrO ClI0s
GeToHa NMPUHUMAIOT HA 5 MM MEHBILE 110 CpaBHEHUIO ¢ TpeOyeMbIMK 118 paboueil apMaTyphl.

Bo Bcex caydasx TOMWMHY 3aiMTHOro cios OeroHa cieayeT Takke NPUHHUMATL He
MEeHee AHaMeTpa CTEPXKHA apMaTyphl H He MeHee 10 MM.

B omHOCNONHHBIX KOHCTPYKLMAX W3 JIEFKOrO M MOpU30BaHHOro 6eToHOB kjaccoB B7,5 u
HWXKE TOJILMHA 3ALMTHOIO C/I0s N0/HKHA COCTaBMAATh He MeHee 20 MM, a I8 Hapy»XHbIX
CTEHOBBIX maHenei (6e3 daxtypHoro ciof) — He MeHee 25 MM. B OAHOCHOMHBIX
KOHCTPYKUMAX M3 A4eucToro OETOHAa TONUIMHA 3aMTHOrO CJ10s BO BCEX Clydyasx
NMPUHUMAETCH He MEHee 25 MM,

Ta6awvwnyalOl

Ne . . TonuMHa 3aUHTHOro CHos
_— Ycnosus JKCnTyaTalM KOHCTPYKLIAN 31aHHHU 6eTOHa, MM, HE MEHee
1 B 3aKpbIThIX OMELLEHHSX PH HOPMAJbHOR U NOHKEHHOH 20
BJIAXKHOCTH
2 | B 3aKpbiThix NOMEIEHUAX NPH NOBBIILEHHOH BIaXHOCTH (NIpH 25
OTCYTCTBHU JOMOMAHUTENBHbIX 3AUIMTHBIX MEPONIPUATHH)
3 | Ha orkpeiToM Bo3ayXe (MpH OTCYTCTBHH JOTONHUTENBHBIX 30
3aLMTHBIX MEPONPHATHIT)
4 | B rpyHTe (Mpy OTCYTCTBUM JIONOAHUTENBHBIX 3aUMTHBIX 40
MEPOMpPHUATHIA), B DyHAAMEHTaX NPU HANWYMN OETOHHOM
MOArOTOBKH

10.3.3 TonmuwuHa 3awuTHOro cnos 6ETOHa y KOHLOB MpPEeaBapPUTENLHO HANpPSXKEHHBIX
3JIEMEHTOB Ha JUIMHE 30HbI Nepeaayuu HanpsxeHui (cM. 9.1.11) nomkHa cocTapasTh HE MeHeEE
3 d v He meHee 40 MM — ISl CTEp)XXHEBOW apMaTypbl U He MeHee 20 MM — 11l apMaTypHbIX
KaHAaTOB.

JlonyckaeTcs 3alMTHbIH Coi 6eToHAa CeUYeHMs Y OTOpbI AJlS HAaNpAraeMol apMaTypsl ¢
aHkepaMu M 0e3 HHMX TNpUHMUMATh TaKUM e, Kak Jas CEe4YeHHas B TIpodeTe s
MPEAHANPOKEHHBIX JIEMEHTOB C COCPEHOTOYEHHOW Tepesayeil OMOpHBIX YCHIMK [pH
HaJIM4KUKU CTANbHON OTOPHOM JeTaju M KOCBEHHOH apMaTypbl (CBAPHBIX TMOTEPEYHBIX CETOK
MJI4  OXBATHIBAIOILMX TNPOLONBHYI) AapMarypy XOMYTOB), YCTAHOBJEHHBIX COIJIaCHO
yka3anuam n. 10.3.20.

10.3.4 B sneMeHTax c HanpsaraeMoii rnpoaoabHON apMatypoi, HaTAruBaemoi Ha 6eTon
M pacnoJiaraeMoii B kaHanax, pacCTOSIHUE OT MOBEPXHOCTH JIEMEHTA 10 MOBEPXHOCTH KaHalla
CAEeNyeT NPUHUMATL He MeHee 40 MM M HE MEHee ILIMPUHBI (AraMeTpa) KaHasma, a 10 G0KOBbIX
IpaHell — He MeHee MNOJIOBHHBI BbICOTH (MameTpa) kauana. [Ipn  pacnosoxenunu
HalIpAraeMoON apMaTypbl B [1a3aX MJIH CHapyXH CEYEHHMSA IEMEHTA TOJILUUHA 3aLIMTHOTO €101
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Oerona, o6pazyeMoro MocielyrlMM TOPKPETHPOBAHHEM HJIH HHBIM crocoOoM, cieayer
npUHUMATh He MeHee 20 MM.

Munumansivie paccmosHus Mexcoy CmepiCHAMU apmamypeol

10.3.5 MuHUMaNbHbIE PACCTOAHMA B CBETY MEXAY CTEPKHAMU apMATypbl CHEAyer
MPUHUAMATD TakKUMH, YTOOBI obecCneyuTh COBMECTHYK paboTy apmarypbl ¢ GETOHOM U
KayeCTBEHHOE M3rOTOBJICHHE KOHCTPYKLMH, CBS3aHHOE C YKIaAKOH M  YIJIOTHEHHEM
6eToHHON cMeCH, HO HE MeHee HanboMbIIEro AMaMETPa CTEPXKHS, a TaKKe He MeHee:

25 MM —TIpH  TOPH3OHTAbLHOM MM  HAaKJIOHHOM TIONOXEHHH CTepxXHed npH
GETOHMPOBAHUM ~ 11 HHIXKHEH apMaTypbl, paclioOKEHHOH B OIMH MM Ba PAAa,

30 MM — TO e, 11 BepXHEH apMaTyphl;

50 MM — TO e, PH pacnonoXeHUH HIDKHEN apMaTyphl Ootee yeM B Ba paja (kpome
CTEpXKHER JBYX HIKHUX DANOB), & TaKXe MpPH BEPTUKANBHOM MOJOXKEHUH CTEpPHEH npu
6ETOHUPOBAHUH.

[Ipu cTeCHEHHBIX YCIOBHAX AONYyCKaeTcAd PacronaraTh CTEPXKHU rpynnaMi — NyuKamu
(6e3 3a3opa mexay Humu). [Ipy 3TOM paccTOfHMUA B CBETY MEXAY NMyuKaM# JOMKHbI ObITh
TAKXKE HE MeHee TNPHMBEJEHHOro AWaMeTpa CTEPXKHS, IKBUBAJICHTHOTO NO IUIOWIANN CEYeHHs

n

My4yKa apMaTypbl, NPHHUMAEMOrO PAaBHbIM ds’,ed = stzi , Tae dy — IHaMeTp OJHOro
i

CTEPXHS B MyUKe, 1 — YHCIIO CTEPXKHEH B My4Ke.

[Ipoodorsroe apmupoganue

10.3.6 B xene300€TOHHbIX 3JeMEHTax TIUIOIAdL CEYeHUs MPOIOJIbHON PACTAHYTOH
apmMaTyphl, a TaKXKe CKATOH, ecii oHa TpedyeTCa MO pacdeTy, B NPOUEHTaX OT Molaiu
cevyeHus OeToHa, paBHOH NMPOW3BEIECHUIO IMPHHBI NPAMOYTOJILHOIO CeUeHHUs MO0 LIMPUHB

AS 0
pebpa TaBpoBOrO (JABYTaBPOBOIO) CEUCHHMS Ha pabovylO BLICOTY CEYEHHA, U, = b h -100%
My
ciefyeT pUHUMATh HE MEHEE:
0,1 % ~ B wu3rubaeMpiX, BHELUCHTPEHHO PACTAHYTBIX D3JIEMEHTaX M BHELUEHTPEHHO

- J /
CKaTBbIX MEMEHTAX NpH rHOKOCTH -9— <17 (o NpAMOYTOJIbHLIX CeueHUH —;:- <5)
i

I
0,25 % ~ BO BHEUEHTPEHHO CXaTbIX JJIEMEHTaX Npu TUOKOCTH 2>87 (am
I

o
MPAMOYTOJIbHbIX CEYEHUH 7(1)- >25);

AN NPOMEXYTOYHbBIX 3HAYeHHH TMOKOCTH DIEMEHTOB 3HA4YEHME s ONpPEACAT No
MHTEPIOAALMH,

B asnemeHTax ¢ NpoaONBHOH apMaTypOH, pacrojoKeHHOH PABHOMEPHO MO KOHTYpY
CeYeHMs, a TAKKE B LEHTPAIbHO PaCTAHYTHIX JEMEHTaX MHHUMAJIbHYIO MJIOIAAb CEYEHHS
BCeli NpPONOJNBHOH apMaTyphl CleayeT npUHMMATh BABOE OOJbIUEH YKA3aHHBIX BbILIE
3HAYEHU ¥ OTHOCHTD €e K NOJIHOH niowanm ceyeHus 6eToxa.

10.3.7 B ©6eroHHbIX KOHCTPYKLMAX clefyeT TMpelyCMaTpUBaTh KOHCTPYKTHBHOE
apMHpOBaHHe:

B MECTaX Pe3KOro U3MEHEHUs pa3MepOB CEUEHUS DICMEHTOB;

B GETOHHBLIX CTEHAX MOJ W HA/L NPOEMaMH;
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BO BHELEHTPEHHO CXaThIX JNEMEHTaX, PacCYUTLIBAEMBIX MO NMPOYHOCTH O€3 yuera
paboThl PacTAHYTOro GETOHA, y rpaHeH, rie BO3HMKAIOT PacTArMBalOWIME HANPMKEHNA,; [IPH
3TOM KO3 PULIMEHT apMUpOBAHUS [, TPUHUMAIOT He MeHee 0,025 %.

10.3.8 B xene300eTOHHBIX JAHHEHHBIX KOHCTPYKLUMSX M MAWTaX Haubolbiiue
pacCToAHUA  MEXAy OCAMHM CTEpXKHEH npojonpHOM  apmartypbl, obecneumsarouine
sddekTUBHOE BOBEUeHUe B paboTy 0eTOHa, PaBHOMEPHOE pAcMpene/ICHUE HANPIKEHUA U
aedopMaumid, a TaKKe OrpaHHYEHWE LIMPUHBI DPACKPBITHS TPEWMH MEXIY CTEPXHAMH
apMaTypbl, A0KHB] ObITh HE Donee:

B XeJ1e300€TOHHbIX Oankax ¢ miInuTax:

200 MM — nIpy BBICOTE NoNepeyHoro cevenns h < 150 my;

1,5 h u 400 MM — npu BricoTe nonepeyHoro cevenus o > 150 mm;

B )KeJ1e300€TOHHbIX KONOHHAX:

400 MM — B HanpaBlIeHHH, NepleHANKYIAPHOM MIOCKOCTH M3ruba;

500 MM — B HaTIpaBJAEHNUH NJIOCKOCTH U3rubda.

B xene306eTOHHBIX CTeHaX pACCTOAHUS MEXAY CTEPXKHAMM BEPTHKANbHON apMaTyphl
npuHuMaoT He Gonee 2 + M 400 MM (f ~ TONIUMHA CTEHbI), a rOPU3OHTaILHOK — He Gonee
400 MMm.

10.3.9 B 6ankax u pebpax wwupuHoir 6onee 150 MM uucia0 NPOAOJIBHBIX PabOYMX
PAacTAHYTHIX CTEPXKHEH B MOMEPEYHOM CEYEHHH [O/DKHO ObITh He MeHee ABYX. lIpn mmpHHe
aneMenTa 150 MM M MeHee 10ONMYyCKAeTCss yCTaHaBAMBAThL B TMONEPEYHOM CEYEHHH ONMH
NPOAO/IbHBINR CTEPKEHD.

10.3.10 B Gankax go onopb! CilefyeT HOBOAMTb CTEPXKHH NPOROJILHOH paboueit
apMaTypbl C MOILANBIO CeYeHHUs He MeHee 1/2 naolany ceyeHus cTepKHEr B MPOJIETE U He
MEHee ABYX CTEPXHeH.

B nnutax mo omnopbi chiesyer N0BOAMTb CTEPXKHHM NPoaonbHOH paboyeit apmaTyphl Ha
| M LIMPHUHB! TUTHTHI ¢ MUIOIAABIO Ce4eHUs He MeHee 1/3 mioianm ce4eHus cTepKHel Ha 1 m
LUMPHUHBI TUTHTH B MIPOJIETE,

ITonepeuroe apmiposarue

10.3.11 TNonepeunyio apMatypy ciefyeT YCTaHaBIMBaTh HCXOINA M3 pacyera Ha
BOCNPHUATHE YCHIMH, a Takke B LENAX OrpaHUYEeHUs pasBUTHUA TPELMH, YyIepXaHus
MPONOJLHBIX CTEPXHEH B TPOEKTHOM [10JOXKEHHM M 3aKpernjieHMs WX OoT GokoBoro
BbIITYYHBaHHs B 1:0O0M HanpagjieHHH.

[lonepeuHyro apmarypy yCTaHaBIMBAIOT y BCEX MOBEPXHOCTEH KEJE300€TOHHbIX
3/IEMEHTOB, BOJIM3H KOTOPBIX CTABUTCA NPOROJILHAS apMaTypa.

10.3.12 Inametp nmomnepeyHor apmarypbsl (XOMYTOB) B  BfA3aHbIX  KapKacax
BHELEHTPEHHO CXaThIX 3JEMEHTOB NMPHHUMANT He MeHee 0,25 Hanbonbuiero avamerpa
MPOAOJILHON apMaTyphbl U He MeHee 6 MM.

Huamerp norepeyHodl apmaTypbl B BA3aHbIX KapkacaX H3ruGaembiX 3/1€MEHTOB
NPUHUMAIOT HE MEHEE 6 MM,

B cBapHbIX KapkacaX jauaMeTp MONEpevyHOoN apMaTypbl NPUHUMAKT HE MeHee
AMaMeTpa, yCTAaHABJIMBAEMOrO M3 YCJOBHS CBApPKM C HaMDONBLIUM JMaMETPOM MPONOJLHON
apmarypbl.

10.3.13 B xene306eTOHHBIX J1EMEHTaxX, B KOTOPbIX MoMepeuHas cuia no pacucry He
MOXKeET OblThb BOCMPUHATA TOABKO OETOHOM, cieayeT NpeaycMaTpuBaTh YCTAHOBKY
nonepe4yHoi apMarypsl ¢ warom He 6osee 0,5 fig u He 6osgee 300 mm.

B cruiownbix nauTax, a Takke B 4acTopeOpUcThix manTax BLicoTod MeHee 300 mm v B
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Oankax (pebpax) BblcoTol MeHee 150 MM Ha y4acTkax dJeMeHTa, Ije NonepevHas cuja no
pacyeTy BOCMDUHHUMAETCA TOJAbKO OETOHOM, TMONEPEYHYI0 apMaTypy MOXHO He
yCTaHaBJIMBaTb.

B 6ankax n pebpax Boicoror 150 MM u Oosee, a Takke B 4acTOPeOPUCTHIX IUIATAX
BoicoToit 300 MM W Oosee, Ha ydacTkax 3JIEMEHTa, T[e MOMepeyHas CHia MO pacyery
BOCIIpHHMMAeETCS TOAbKO OETOHOM, cieldyeT MpelycMAaTpHBaTh YCTaHOBKY MNOMEpEeYHOH
apmaTypsl ¢ warom He 6onee 0,75 ho u He Gonee 500 mm.

10.3.14 Bo BHEUEGHTPEHHO CXATLIX NMHEHHBIX 3/IEMEHTAX, a TaKXe B W3rubaeMpiX
dJIEMEHTax Npy HaJIUYUK HeoOXOAMMOMH 1O pacuyeTy CxaToH npoldoibHON apMaTyphl B LeNsSX
NpeaoTBpaIleHus.  BBINYYMBAHHWS  NPOJONBHOW  apMaTypbl  cjleayeT  YCTaHaBJIMBaTh
rnonepeyHyro apMarypy c warom He 6onee 15d u ne donee 500 mm (d — puamerp cxaroii
NPOAOALHOMN apMaTypbl).

Ecnu naomans ceyenus Cxatoit MpofLoabHOH apMaTyphl, yCTAaHAaBIMBAEMOW y OIHOMN U3
rpaHeit aneMeHTa, 6oaee 1,5 %, nonepedHyto apMaTypy cllelyeT yCTaHaBIMBATh C [UArOM He
6onee 10 d u ne 6onee 300 Mm.

10.3.15 KoHctpykuus XoMyToB (IOTNEepedHbIX CTEpXHEH) BO BHELEHTPEHHO CXKATBIX
NMUHERHBbIX 3EMEHTaX HOJkHA ObITh Takol, YTOOb! NPOAOIBHBIE CTEPXKHHU (MO KpaiiHell Mepe
yepes oAMH) pacnoylaranych B MecTax neperubos, a 3Ty neperubol — Ha pacCTOAHUM He 6osee
400 mm no wwupuHe rpanu. Ilpu wupune rpanu He 6onee 400 MM M yHcIEe MPOAOIBHBIX
CTepXKHeH y 3TOH rpaHy He Oonee deThipeX NOIYCKAETC OXBAT BCEX NMPOMOJIBbHBIX CTep)KHEH
OAHHM XOMYTOM.

10.3.16 B onemeHTax, Ha KOTOpble NEHCTBYIOT KpyTALIME MOMEHTBI, TMONepeUHas
apMarypa (XoMyTbl) 10/bkKHa 00pa3oBBIBATh 3aMKHYTBIH KOHTYP.

10.3.17 Honepe4Hyto apMaTypy B nJHTax B 30He MPOJABAMBAHMA B HaMpaBiCHHH,
NeprneHAMKyIApHOM CTOPOHAM pacyETHOro KOHTYpa, YCTAHABIMBAWOT ¢ 11aroM He Gosee
1/3hg u ne 6Gonee 300 mm. CrepxHu, Onwkaiilie K KOHTYpYy Tpy30BOH mIoWany,

pacrnionaraloT He Onmxe %'1 M He janee %9- OT 3TOro KoHTypa. IIpu 3ToM uIMpHHa 30HbI
MOCTAHOBKM TOTNEPEYHOH apMarypbl (OT KOHTYpa Tpy30BOi Miowaau) JHOMXKHA ObITb He
meHee 1,5ho. onyckaercss ysenrveHue wiara nonepeuHor apmatypsl no 1/2hg lpu 3tom
clleyeT paccMaTpUBaTh Haubomee HEBHITOHOE PacnoIoXeHHe NUpaMUIbl NPOJABIUBAHUS H
B pacyeTe YUYMTHIBATH TOJBKO apMarypHble CTEpXKHM, TepeceKaloute MUpaMHay
NpOaABIHBAHHUS,

PaccTosHHst MEXAY CTEPXKHAMHU MONEpeyHOi apMaTyphbl B HallpaBJIeHUH, NapalieabHOM
CTOPOHaM pACYETHOr0 KOHTYpa, MNMpPHHUMAKT He Oosee 1/4 nauHEl COOTBETCTBYHOILEH
CTOPOHBI paCYETHOr0 KOHTYpa.

10.3.18 PacueTHyio nomnepeqyHyro apMaTypy B BMJE CETOK KOCBEHHOrO apMHUpPOBAHUS
MPU MECTHOM CXAaTHMKM (CMATWUM) pacnonaralT B Mpeaenax pacdeTHOM MIOWAAN Ap max
(8.1.43). Tlpu pacrionoxeHuy rpy30BOH MUIOWAAM Y Kpas INEMEHTa CETKM KOCBEHHOro
apMHUpOBaHMA pacnonaraioT no MioWaaN ¢ pasMepaMu B KaXX10M HanpaBJE€HHH HE MeEHee
CYMMBI ABYX B3aWMHO MEPNEHAUKYIAPHBIX CTOPOH IPy30BOH IIIOIAanH (pUCyHOK 8.9).

[lo rny6une cerku pacnosaraior:

MpH TOJIWMHE d2AE€MEHTA Oosee yaABOeHHOro 6onbIIero pasmepa rpy30B0i Nomany — B
1pefieliax yABOEHHOI0 pa3Mepa rpy30Boii Mi01any;

[pH TONLIMHE 3EMEHTA MEHee YIBOCHHOIo 00IbIero pasmMepa I'py30BoM MIIOWAAN — B
1peestax TOILMHB JIEMEHTa.
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10.3.19 Tlonepeunas apmarypa, NpeAyCMOTpPEHHAs U BOCTIPUATHA NONEPEYHBIX CHI
M KPYTAWMX MOMEHTOB, N0JDKHAa MMETb HAIOXHYI0 aHKEPOBKY MO KOHLIAM MYTEM TPUBAPKH
MM OXBata MpOJOJILHOW apMaTypbl, 00E€cnEeYHBAIOLLYI0 PaBHOMPOYHOCTb COECAMHEHHMH H
nornepeyHon apMaTyphl.

10.3.20 V KOHUOB nNpeaBapUTeNbHO HAMpPSXEHHBIX JJNEMEHTOB JOMKHA ObITh
YyCTAHOBNEHA [OMNOJHUTENbHAs TIONEpeyYHas WIM KOCBEHHas apMaTypa (CBapHBIE CETKH,
OXBATHIBAIOLIME BCE NMPOAOJIEHBIE CTEPKHH apMaTyphbl, XOMYTHI ¥ T. M. ¢ warom 5-10 cM) Ha
IJHHE y4YacTka He MeHee 0,6 AJMHBI 30HBI NEpefadyd NpeaBapHTeNBHOrO HATIPKEHHA [y, a B
3JIeMeHTax M3 Jerkoro 6erona knaccos B7,5-B12,5 — ¢ mwaroM 5 cM Ha AJiMHE y4yacTka He
meHee /, 1 He meHee 20 cM JUif 3MEeMEHTOB C apMaTypoi, HEe MMEIOIIeH aHKEepoB, a NMpH
HaJU4YHMH AHKEPHBIX YCTPOHCTB — Ha YYacTKE, PaBHOM JBYM IUIMHAM OJTHX YCTPOMWCTB.
YcTaHOBKA aHKEpOB y KOHLOB apMaTypbl o0s3aTenbHa Ais apMaTrypbl, HaTArMBAeMOH Ha
BeToH, a TaKXe 1714 apMaTypbl, HaTATUBAEMON Ha YNOphl, IPU HEZOCTATOUHOM €€ CLIETUIEHUH
¢ 6eToHOM (rnTaskoi NPOBOOKYM, MHOTONPAAHBIX KaHATOB), PH 3TOM aHKEPHbIE YCTPOHcTBa
[OJKHbI 00ecneynBaTh HaIEKHYIO 3a1eJIKy apMaTyphbl B 6eTOHe Ha BCEX CTaJUAX ee paboThl.

Ilpn npuMeHeHMM B KayecTBE HamnpsraeMoil pabouyed apmarypbl BbICOKONPOYHOH
apMaTypHO#l TNPOBOJIOKH MEPHOAUYECKOTO Npoduis, apMaTypHbIX KaHATOB ONHOKPATHOM
CBMBKH, TIOpAYEKaTaHOW M  TEPMHUYECKM  YMPOYHEHHOM  CTEpPXKHEBOW  apMaTypbl
NepMoONMYECcKOro NpOPHUIs, HATATMBaEMOW Ha ynopbl, YCTaHOBKA aHKEPOB Y KOHLOB
HanparaeMbiX CTepXHeH, Kak npaBuio, He Tpebyercs.

AHnkeposka apmamypul

10.3.21 AHkepoBKY apMaTypbl OCYLUECTBISIOT OAHMM W3 CIEAYIOWHMX Cnoco00B Wiu
MX COYETaHHEM:

B BH/IE MPAMOTO OKOHYAHHA CTEPXHA (NpAMas aHKEpOBKa);

¢ 3arnboM Ha KOHIE B BWJAE Kploka, orrnba (Nanku) Wid nemM (TOJIbKO s
HeHanparaeMoi apMarypsl);

C TPUBApPKON MM YCTAHOBKOM INOMEpeYHBIX CTepXkHel (TOJIBKO JUIS HEHanpsraeMmown
apMartypsl);

C MIPUMEHEHHEM CIIELUMAJIbHBIX aHKEPHBIX YCTPOHCTB Ha KOHUE CTEPXKHA.

10.3.22 [IpaMyro aHKEPOBKY ¥ aHKEPOBKY C JalKaMK JOMYCKaeTcAd MPUMEHSATH TONBKO
A apMaTypbl neproaudeckoro npoduas. s pacraHyTelX FIagkuX CTepxXHed cieayer
npelyCMaTpuBaTh KPHOKH, METJH, MpUBapeHHble rofepeyHble CTEPXKHU WM CrelUalibHbie
AHKEpHbIE YCTPOMCTBA.

Jlanky, KpIOKM M TMETIM HE PEKOMEHAYETCs NpUMeHATb /I8 AHKEPOBKM CXaTOH
apMarypbl, 32 UCKIIOYEHUEM INTaaKOH apMaTypbl, KOTOpas MOXET MOABEPraThCsA PACTAKEHHUIO
NpH HEKOTOPBIX BO3MOXHBIX COYETAHUAX Harpy3KH.

10.3.23 Ilpn pacyere nAMHBI aHKePOBKM AapMaTypbl CIEAYET YYMTBIBATH Crocod
AHKEPOBKH, KJacc apMaTypbl ¥ ee Mpoduib, AHaMeTp apMartypbl, IPOYHOCTb DETOHA U ero
HalpsHXKEHHOE COCTOAHME B 30HE AHKEPOBKH, KOHCTPYKTHBHOE pELIEHHE 3JIEMEHTA B 30HE
AHKEPOBKHM (HaNM4Me MONepeyHol apMaTypel, MONOKEHHE CTEPHHEN B CEYEHHM HEMEHTA U
ap.).

10.3.24 ba3zoBylo (OCHOBHYIO) AIMHY aHKEPOBKM, HEOOXOAMMYO JUIS NEPENauM yCHIHS
B apMaType C MOJIHbIM PACYETHLIM 3HAYEHHEM COMPOTHBACHUS R, Ha OETOH, ONpPeAENAIOT Mo

tbopmyite
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O,an — ’

(1 0.1)
Rbond U

rae A, ¥ 1, — COOTBETCTBEHHO [IIOIaAb TONEPEYHOr0 CEYeHMS aHKEPYeMOro CTepXHs
apMaTtypbl M NEPUMETP €ro CedyeHHs, OIlpeleaseMble 10 HOMHHAIbHOMY
JAUAMETPY CTEPXHHS;
Rhond — PACHETHOE COMNPOTHBIICHHE CUEMIEHHA apMaTypbl ¢ OETOHOM, NMPUHUMAEMOe
PaBHOMEPHO DAacnpeleneHHbM 110  JUIMHE aHKEPOBKM U onpejesseMoe
no gopmyie

Riona =M1 M2 Ry s (10.2)

31ech Ry — pacueTHOE CONPOTHBAEHHUE HETOHA OCEBOMY pacTsKEHHIO,
M — KO3QOHUUHEHT, YUYWTLIBAIOUWIMI  BAWSAHME BHMAA MOBEPXHOCTH  apMaTyphbl,

NPUHUMAEMBbIH PAaBHBIM!

17151 HEHanpAraeMon apMaTypbl:

1,5 — ana rnaako# apMarypsl,

2,0 — nna xonoaHoaepopMUpyeMoit apMaTypbl NEPHOAKYECKOro Npoduis;

2,5-n0a ropsadyekaTaHoit M TepmoMeXaHuuecky 0OpaboTaHHOR apMarypbl
NepuoAHYEcKoro npodus;

JUIs HanpAraeMon apMaTypbi:

1,7- s xonoaHoAeDOPMUPOBAHHOW apMaTypbl nepHoauyeckoro npoduis
knacca Bpl1500 auwamerpom 3 MM M apMaTypHbIX KauaTtoB knacca K1500
IUAMETPOM 6 MM;

1,8 — ans xonomHonehopMUpoBaHHOH apmaTyphl kfmacca Bp auametpoM 4 MM
v Oonee;

2,2 — nnsa apMaTypHbIX KaHaToB kiacca K nnamerpom 9 Mm u Gonee;

2,4 - nns  apMaTypHblXx kaHatoB knacca K7T anmamerpom 9 MM u Gornee,
M3rOTOBJIEHHBIX U3 NPOBOJNIOKK MEPUOAUYECKOTO NPOdHIIS;

2,5 — pns ropAveKaTaHoi 1 TepMoMexaHuyecky obpabotaHHoR apMaTyps! Kiacca A.

N2 — KOOOQUUMEHT, yYWTHIBAOLIMI BAMAHWE pasMepa AHaMeTpa  apMartyphl,

NPUHUMAEMBIH PaBHBIM:

1J15 HEHaNpPAraeMoit apMaTypsl:

N2 = 1,0 — npu anametpe apmatypsi d, < 32 mMwm;

N2 = 0,9 - npu anametpe apmarypsl 36 u 40 mm;

I8 HAMpATAaeMOM apMaTyphbl;

N2 = 1,0 ajia BCex TMNOB HanparaeMoi apaMaTyphbl.

10.3.25 Tpebyemyrw  pacueTHyi0 MJIMHY aHKEPOBKM  apMaTypbl C  YYETOM
KOHCTPYKTHUBHOI'O PELIEHHUS HIEMEHTA B 30HE AHKEPOBKH ONpPEAEAAIOT 110 popMy.ie

A
Loy = 0l g —jﬁ‘l’- (10.3)
s.ef

rae  loqn — 6a30Basg QNIMHA aHKEPOBKHM, onpeaesemas 1o gopmyae (10.1);
Avcans Ao/ — 0N0WAAN  MOMEPEUHOTO  ceveHus  apmatypbl, TpeOyemMas MO  pacyery
1 paKTUHECKH YCTAHOBIEHHAS COOTBETCTBEHHO;
o - KOOQOUUMEHT, YUUTBHIBAIOWMH BIMAHWE HA AJMHY AHKEPOBKH HAMpPSHKEHHOro
coctosiing GeTona ¥ apMaTypbl U KOHCTPYKTHBHOIO pELUEHHs HJIEMEHTA B 30HE
AHKEPOBKH.
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Jlna HeHanpsaraemoi apMatyphl Mpy aHKEPOBKE CTEPXHEH NEPUOAHUYECKOrO NMpopuis ¢
NpAMbIMH KOHUAMH (MpsAMas aHKepPOBKA) MJIM IMALKOH apMaTypbl ¢ KPIOKaMU WM NETISMU
6e3 NONONHHMTENLHBIX AHKEPYIOIMX YCTPOHCTB M pacTAHYTHIX CTEPXHEH NPHHUMAIOT
o =1,0, a ana oxarelx — o.=0,75; 115 HanpsaraeMoii apMarypsl o =1,0.

Jlonyckaercs yMeHbLIaTh A/TMHY AHKEPOBKHM CTEpXKHEH HeHanpAraeMoi apMmarypel B
3a8BMCUMOCTH OT KOJIMYECTBA M JMaMETpa MOMNepeyHOM apMmarypbl, BHAA AHKEPYHOLINX
yCTpOMCTB (NpHBapka MONEpeYHol apMarypbl, 3aru6 KOHUOB CTEPXHEH MEPHOAMYECKOTO
npodMis) ¥ BENTMYMHBI NonepeuHoro o6xatHs OeToHa B 30HE aHKEPOBKM (HanpuMmep, OT
onopHo#i peakuun), Ho He Gonee yeM Ha 30 %.

B moboM cnyyae akTHUECKyIO IJMHY AHKEPOBKH NPUHMMAIOT He MeHee 15d; m
200 MM, a 108 HeHanpsraeMbix crepxHed Taxxke He medee 0,3/ 4.

JIna »1eMeHTOB M3 Menko3epHucToro OetoHa rpynnbsl A TpeDyeMas pacucTHas
BEJMUYMHA JTIMHBI aHKEPOBKHM NOJDKHA OBITH yBenuyeHa Ha 10 d; mis pacTaHyToro 6eToHa u Ha
5 d, — nng cxaroro.

10.3.26 Ycuiue, BOCIPHHUMAEMOE aHKEPYEMBIM CTEPXKHEM apMaTypbl Ny onpenensaoT
no dopmyiae

N, =R, -4 —-<R

A (10.4)

I

S N

lan

rae /., — IIMHA aHKEpPOBKH, ompexensiemass cornacHo 10.3.25, npuHUMas COOTHOWIEHHE
A

s,cal =1;

Asof
[y — pacCTOsIHME OT KOHL@ aHKEPYyEeMOro CTEpXHsS 10 paccMaTPHMBAEMOIO TIONEPEHHOro
CEUYEHHs IEMEHTA.

10.3.27 Ha xpaiinux cBoOOAHBIX OMOpax 3JEMEHTOB AJMHA 3allyCKa pPacTAHYTBIX
CTEPXHEH HeHanpsraeMolW apMaTypbl 3a BHYTPEHHIOW TIpaHb CBOOONHOH onopsl npu
BbITIOJNHEHUH yciioBUs O < Op; (eM. 8.1.31-8.1.35) nomxHa coctaBnaTs He meHee S d,. Ecnu
yKazaHHOE YyclloBHE He cobawofaercs, MJIMHY 3amycka apMmaTypbl 3a TpaHb ONOpBHI
onpenaenaT cornacHo 10.3.25.

10.3.28 Tlpu ycTpoiicTse Ha KOHLIAX CTEPXKHEN CreliHalbHbLIX aHKEPOB B BUJE MJACTHH,
waiob, raek, yroskos, BBICAXXEHHBIX TOJOBOK M T.II. MJIOLIAAL KOHTAKTa aHKepa ¢ 6ETOHOM
NROJKHA YIOBJIETBOPATH YCJOBHIO MpOYHOCTH OetoHa Ha cmsartue. KpoMe toro, mnpu
NPOEKTHPOBAHHM NpPHMBApUBAEMBIX AHKEPHBIX AETaNei cliefyeT yYMThIBaTh XapaKTEPUCTHKH
MEeTaslJ1a 10 CBApHBAEMOCTH, a TAKXKEe CIoco0b! ¥ YCJIOBUS CBAPKH.

Coedunenus Henanpszaemol apmamypel

10.3.29 [ns coenuHeHus HeHanpsraeMol apMarypbl NPUHUMAIOT OMH M3 CIIEAYIOWHX
THTIOB CTbIKOB!

a) CTbIKM BHaX/IeCTKy 0e3 CBapKH:

C NPAMBbIMU KOHLLAMH CTEPXKHEH TepHOAHYECKOro Npodus;

C NPAMBIMU KOHLIAMM CTEpXHEW C TNpPUBAPKON WM YCTAHOBKOH HA JJIMHE HAxXJIECTKH
NONMEPEYHBIX CTEPHKHEN;

¢ 3arnbamu Ha KOHUAX (KpIOKM, NallKW, MeTNH); Mpy 3TOM [UIA TJIALKUX CTEpXKHCH
MPUMEHSIOT TOJBKO KPIOKH W METIH,

6) cBapHbBIE M MEXAHMYECKHE CTHIKOBbIE COEIMHEHHUS:

CO CBAPKOM apMaryphl;
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C NMPHUMEHEHHEM CNELUHAIbHBIX MEXAHHYECKHX YCTPOHCTB (CTBIKH C ONPECCOBAHHBIMH
MydTaMH, pe3bOOBbIMU MydTaMu 1 p.).
10.3.30 Creikn apMaTypsl BHaxnecTKy (6e3 cBapku) NPHMEHSIIOT MPH CTbIKOBAHUH
cTepXxHel ¢ AnaMeTpoM paboueit apmarypsl He 6omee 40 MM,
Ha coeannenus apmMaTypbl BHaXJIECTKY pacnpocTpaHatoTes ykaszanus 10.3.22,
CTplkM pacTAHYTOH MM CXaTOH apMaTypbl ROMKHbI HMMETh JUIMHY Tepenycka
(HaX)NeCTKH) HE MeHee 3HaYeHUA IIMHBI /), ONpeAenseMoro no gpopmyJe

4
= aly o AS’“" : (10.5)

rae  lon — 0a30Bas NIMHAa aHKEPOBKH, onpeneisemas no popmyJe (10.1);
Ay cats Aser — cM. 10.3.25;
a — KO2QOULHMEHT, YUUTHIBAIOINA BIUSHUE HANMPSHKEHHOrO COCTOSHUS apMaTyphl,
KOHCTPYKTHBHOIO pCILIEHHS 3JEMEHTa B 30HE COCAMHEHHA CTEPXKHEi,
KOJIMYECTBA CTHIKYEMOH apMaTyph! B ONHOM CEYEHUH [0 OTHOWIEHHIO K 00ieMy
KOJIMYECTBY apMaTyphl B 3TOM CCUYCHWM, DACCTOSAHHA MEXIY CTbIKyeMBIMH
CTEPKHAMH.

Ilpy coeaMHeHnn apMaTyphl IEPUOANUECKOTO MPOGUIIL ¢ NPAMBIMM KOHLIAMH, a Takxe
FMAJKUX CTEPXKHEH C KPYOKAMH MM NeTIAMH 63 AOTONHUTENbHBIX aHKEPYIOWHX YCTPOUCTB
KOY(QQHULMEHT o 114 pacTAHYTOH apMaTypbl NpPUHUMAalOT paBHbIM 1,2, a ans cxaroi
apmatypsl — 0,9. Ilpu 3ToM R0/mKHBI OBITH COOMIONEHB! CNEAYIOIHE YCITOBUA!

OTHOCHUTENILHOE KOJIMYECTBO CThIKYEMOH B OJHOM pacyeTHOM Ce4YeHWH IJleMeHTa
pabouell pacTAHYTOH apMaTypbl RepHOAMuYecKOro npoduns JomkHo ObiTh He Gosee 50 %,
riafkoi apMaTypst (¢ KproKaMu Hau neTisiMu) — He 6osnee 25 %;

.YCWIHE, BOCIIPUHUMAEMOE BCel NONEPEeYHOH apMaTypoi, NMOCTaBJEHHOH B Npenesax
CThIKA, NODKHO OBITH HE MEHEE MOJIOBUHBI YCHIIHS, BOCTIPHHUMAEMOrO CTHIKYEMOH B OJHOM
pacyeTHOM CEYCHHH dN1eMeHTa pacTAHyTol pabouet apmaTypoii;

pacCTOSHME MEXAY CThIKyeMbIMA paboYMMU CTEPXXHAMM apMaTypsl He NOJDKHO
npeBbiliath 4 d.;

paccTOAHWE MEXy COCEHUMH CThIKAMM BHAXJECTKY ({10 LIKPHUHE Xeae300€TOHHOro
9ieMEHTa) AO/DKHO ObITh He MeHee 2 d M He MeHee 30 MM.

B kadectBe OJHOrO pacyeTHOrO CEUEHHA IIEMEHTa, pPaccMaTpuBaeMoro s
onpeleNeHns OTHOCUTEIBLHOrO KOJIMYECTBAa CTBIKYeMOH apMaTypbl B OJHOM CEYEHHH,
MPUHAMAIOT Y4acTOK 3JEMEHTa BOJIs CThIKyeMO# apMartypbi aauHoit 1,3 /. Cuyuraercs, yto
CTBIKA apMaTypbl pPacrojlOXeHb! B OJIHOM PACYETHOM CEUEHWHM, €CNIM LEHTPHI 3THUX CTHIKOB
HaxolsTCA B NPEAEIax JUIMHBI 3TOT0 Y4acTKa.

Jlonyckaercs  yBEJHYMBaTh OTHOCHTENBHOE KOJIMYECTBO CTBIKYEMOH B  OAHOM
pACYETHOM CEYEHHH INeMeHTa paboueii pacTanyToli apmatypnl no 100 %, npunumas
3HaueHue kodpouumenta o paBHeiM 2,0. [lpy OTHOCHTENHHOM KONMYECTBE CTHIKYEMOH B
0IHOM DAacYeTHOM CEYEHWH apMaTypsl repuoanyeckoro npoduna Gonee 50 % u rnagxkok
apmarypoi  Oonee 25 % 3HaueHus KoOdDGHLMEHTA o OMPENENAOT TO JHHEHHOH
MHTEpNOIALUH.

[Ipy HagMuMM ROMONHUTEAbHBIX AHKEPYIOUWIMX YCTPOHCTB Ha KOHLAX CThIKYEMbIX
crepxHel (MpUBapKa noMepeyHoi apmarypbl, 3aruba KOHLOB CTBLIKYEMBIX CTEPXHEH
NepUoaMYEckoro Npodus W 1p.) NJMHA neperiycka CTHIKYEMBIX CTepxHed MOXET ObITh
yMmehblieHa, Ho He 6onee yem na 30 %,
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B mo6om cnyyae dakTHueckas AnMHa Mepenycka JOoMkHa ObiTh He Meree 0,400 ,, ,

ne meHee 20 d, u He MmeHee 250 MMm.

10.3.31 Ilpn coeguHeHHW apMaTypsl C HCHOJIB30BaHHEM CBapkH BBEIOOp THIIOB
CBApHOTO COEMHEHHS U CnocOOOB CBAPKH MPOM3BOAAT € YYETOM YCIOBHHM IKCMIyaTauWH
KOHCTPYKLHH, CBapHBaeMOCTH CTajM M TpeOOBaHMH MO TEXHONOTHH HM3rOTOBJIEHHS B
cootBetcTBUHM ¢ OCT 14098.

10.3.32 Ilpu ucnonb3oBaHWK 151 CTBIKOB apMaTypbl MEXaHHYECKHX YCTPOMCTB B BHJE
mMydT (MydTHI Ha pe3nbe, onpeccoBaHHbie My(pThl U T.A.) HECYILAs CHOCOOHOCTb My(HTOBOrO
COEIMHEeHHs NOMKHA ObITh TAakKOM ke, YTO U CTHIKYEMBIX CTep)kHEH (COOTBETCTBEHHO MpH
PACTAXKEHUH WM CKaTHH). KOHUB CTBIKYEMBIX CTEp)KHEH ClieayeT 3aBOJAMTEL Ha TpeOyeMyto
JUIMHY B MYOTY, ONpeensieMylo pacieTOM HIIH ONBLITHBIM MYTEM.

ITpy ucnonb3oBaHuKu MyQT Ha pe3nbe momkHa ObITh obecniedeHa Tpebyemas 3aTaxka
My T a1 AMKBUIALMY T0¢Ta B pe3se.

T'uymete cmeporcru

10.3.33 TIpn npumMeHenun rHyToH apmatypbl (0TruObl, 3arubbl KOHLUOB CTEpXKHEH)
MHHUMAJIBHBII [uaMeTp 3arnba OTAENbHOIO CTEPXKHSA AOMKEH ObITh TAKUM, 4TOObI H30EXKATL
paspylUeHHs WM pacKaiblBaHus O€ToHa BHYTpu 3aruba apMaTypHOro CTEPXHA W €ro
pa3pyllueHHs B MecTe 3aruba.

MuHuManbHbl AHAMETp ONpaBKH do, VIS apMaTyphbl NPUHUMAIOT B 38BUCHMOCTH OT
JiMaMeTpa CTEPXKHA ds He MeHee:

JUIS FaKUX CTEPX)HEH

dow = 2,5 d; rpu d, < 20 MM;
don =4 d; npu d, > 20 Mm;
AN CTEpXKHER NepHOHYECKOro npoduns
don =5 ds NpH ds <20 MM;
don = 8 d; npu d, > 20 Mm.

JuameTp onpaBku MOXeT OBITh TaK)KE YCTAHOBJIEH B COOTBETCTBHHM C TEXHMYECKHMHM
YCTOBHSMH HA KOHKPETHBIH BUIl apMaTyphl.

10.4 KoHcTpynpoBaHHe 0CHOBHBIX HECYIIHX %KeJIe300€TOHHBIX KOHCTPYKLHIH

10.4.1 Ilpy KOHCTPYHpOBAaHMKH OCHOBHBIX HECYLIMX IJIEMEHTOB KOHCTPYKTHMBHOH
CUCTEMBI (KOJIOHH, CTEH, TUIUT NepeKpbITUH H TOKPHITHH, QYHIAMEHTHBIX MIWT) CIERYET
cobnmonath obume Tpebosauus 102 um 103 no KOHCTPYHPOBAHMIO IKENE30OETOHHBIX
KOHCTPYKIMH, @ TAKXKE yKa3aHHs HaCTOALLIETO Noapa3jena.

10.4.2 KonoHHBl apMHpYIOT NPOOJILHOH, Kak MpaBWIIO, CUMMETPHYHOH apMaTypoH,
pacrnoOXKEHHON 110 KOHTYpY MOMEPEYHOrO CEYeHHs W, B HEOOXOAMMBIX Clly4asX, BHYTpH
MOMEPEYHOro CEYEHHUs, U MONEPEYHOH apMaTypoOH Mo BBICOTE KONOHHbI, OXBAThIBAIOLIEH BCE
MpOAOJIbHbIE CTEPKHH M PACMON0KEHHON NO KOHTYPY H BHYTPH MONEPEYHOTO CEYEHUS.

KoucTpykunto nomepeuyHoH apmatypel B npefenax MOMEPEYHOr0 CEYEHHA H
MaKCHMaNlbHbl€ PACCTOSAHUA MEXIY XOMYTaMHM M CBA3IMHM MO BBICOTE KOJOHHbI ClENyeT
IPUHUMATh TAKUMH, YTOOBI MPEAOTBPATHTD BbIMYYHBAHHE CXKATHIX MPOLOJIBHBIX CTEPKHEN H
06ecneunTh paBHOMEPHOE BOCIIPHATHE MOMEPEYHBIX CHII 110 BBICOTE KOJIOHHBI.

10.4.3 CreHbl pekoMeHJyeTcss apMHpOBaTh, KaK [paBWJO, BEPTUKAIbHOH W
rOPU30HTANBHON apMaTypoM, pacrolOXEHHOH CUMMETPHUHO Yy OOKOBBIX CTOPOH CTCHbLI, ¥
TOMEPEYHbIMU  CBA3AMH, COEAMHSIONIMMU BEPTHUKANBHYIO M TOPU3OHTAllbHYIO apMartypy,
PACMOJI0KEHHYH) Y TIPOTUBOINONOXKHBLIX OOKOBBIX CTOPOH CTEHB.
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MaxkcumarnbHoe paccTosHue Mexay BEpTHKAIbHBIMU U TOPU30OHTANLHBIMH CTEPKHAMH,
a TaKXKe MAKCHMaJbHO® PacCTOSHHE MEXAy NONEPEYHbLIMH CBA3AMM CledyeT NPHHHMATh
TaKMMH, 4TOObl NpENOTBPATHTL BbIMYYMBAHHE BEPTUKAIBHBIX CKATBIX CTEPKHEH U
00ecneynTs paBHOMEPHOE BOCTIPHATHE YCHNHM, JeHCTBYIOWMX B CTEHE.

10.4.4 Ha TopueBBIX y4acTkaXx CTEHbl MO €€ BbICOTE CHEAYET YCTAHABIMBATb
nonepeynylo apmatypy B BHAc I1-00pa3HbIX HIM 3aMKHYTBIX XOMYTOB, CO3J3IOLIMX
TpebyeMY 10 aHKEPOBKY KOHUEBBIX Y4aCTKOB FOPHU30HTAJIbHBIX CTEPXKHEH M TIPEN0X PaHSIOLIHX
OT BbillyYHBaHHS TOPLIEBBIE CXKATHIE BEPTHKAIBHBIE CTEPXKHHU CTEH.

10.4.5 VY3n0Bble COMPSXEHHS CTEH B MECTaX HX MMEPECEYCHHA MPH HEBO3MOXKHOCTH
CKBO3HOTO MPOMycka ropH30HTalIbHON apMaTypbl CTEH 4€pEe3 3TOT CTBIK CHEAYET apMHPOBATh
no BCeH BHICOTE CTeH nepecekaiomumucs [l-o6pasHeiMH XoMyTamH, ofecneurBarolINMU
BOCMPHUATHE KOHLIEHTPHPOBAHHBIX FOPH30HTAILHBIX YCHUIIHH B Y3JI0BBIX CONPSXXEHUAX CTEH, a
TaKXKe Mpe0XpaHsIOMWMMH BEPTHUKANBHBIE CXKATbie CTEPXKHH B Y3/IOBBIX CONPSIKEHHAX OT
BbITYYHBaHUS W 00ECHEYMBAIOIMMH aHKEPOBKY KOHUEBBIX YYaCTKOB TOPH30HTANIbHBIX

CTEepXKHEH.
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Pucynok 10.1 — AHxepoBka ¢ nomoutbio II-06pa3HeIx aeTanei

10.4.6 ApMHpoBaHHME [WIOHOB, 3aHMMaIOIMX TI0 CBOMM  TE€OMETPHYECKHM
XapaKTEpHCTHKAM APOMEXYTOYHOE MONOXKEHUE MEXAY CTEHAMU M KOJOHHAMHM, MPOU3BOAAT
KaK As KOJNOHH WM KaK /Ul CTEH B 3aBHCHMMOCTH OT COOTHOIUEHHS JJIMHBI ¥ [UMPHHBI
[1ONepeyHOro Ce4EHH MUIOHOB.

10.4.7 KonnyectBO BEPTHKANLHOM M TOpPU30OHTANbHONM apMaTypbl B CTEHE clefyeT
yCTaHaBIMBaThb B COOTBETCTBHM C [JEHCTBYIOWMMH B CTEHe YyCHauamHu. Ilpu atom
pEKOMEHAYeTCs [MpEeNyCMaTpHBaTh paBHOMEPHOE AapMHUPOBAHWE MO MJOWAAH CTEHbl ¢
yBeNIMYEHHEM apMHPOBAHHA Y TOPLIOB CTEHbI H Y TIPOEMOB.

10.4.8 ApmHpoBaHHE MIOCKHX TUIHT CAEAYeT OCYLIECTBIATh NPOAOJIBHOH apMaTypoH B
JABYX HampaBlieHHUsX, PACMONaraeMoi y HHHeH 1 BepXHEH rpaHel NiHThI, @ B HEOOXOAMMBIX
cayvasx (COracHO pacHery) W MornepeyHoi apMaTypoil, pacnojnaraeMon y KOJOHH, CTEH U Mo
MAOWAAH TUIHTBL.

10.4.9 Ha xOHLEBbIX YYacTKax JUIOCKUX TUIMT CJEAYeT yCTAHaBIMBATh MONEPEUHYIO
apmatypy B Buae [1-00pasHbiX XOMYTOB, pacrnofOXEHHbIX MO  Kpaw  IUIMTHL,
ofecrieyuBaloIMX BOCHPHATHE KPYTAUIMX MOMCHTOB Yy Kpas [IIMTBI H HEOOXO0AHMYIO
aHKEPOBKY KOHLIEBBIX y4acTKOB MPOAOJIbHON apMaTyphl.
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10.4.10 KonnuectBo BEpXHEH U HMKHEH MPOJOABHON apMaTyphl B IUIMTE NEPEKPHITHIH
(MOKpBITHA) CENyeT yCTaHABIMBATh B COOTBETCTBUH ¢ AEHCTBYIOLIMMH YCHIHAMH. TIpu aTom
PEKOMEHAYETCA AN  HEPETyJApHbIX KOHCTPYKTHBHBIX CHCTEM C LENbIO  YNPOLIEHHS
apMHPOBAaHWA YCTAHAB/IMBATL: HHXHIOK apMaTypy OAMHAKOBOH MO BCEH mUIOMIAAH
paccMaTpHBAaEMON KOHCTPYKLIMH B COOTBETCTBHHM C MaKCHMalbHBIMH 3HAYEHHAMH YCUIHIi B
MpoJeTe MIHTBI; OCHOBHYIO BEPXHIOK apMaTypy MPHHMMATh TaKo# e, KaK W HHXKHION, a y
KOJMIOHH W CTEH YCTaHaBIMBaTh NOMONHHMTENBHYIO BEPXHIOK apMaTypy, KOTopas B CyMMe ¢
OCHOBHOH J0/DKHA BOCHPHHMMATL ONOpHble YCHIMA B IuMTe. Jas  peryaspHbIX
KOHCTPYKTHBHbIX CHCTEM TIPOJONBHYIO apMaTypy peKOMEHAyeTcs YCTaHaBIHBATb IO
Ha/JKOJIOHHbIM MW MEXKOJOHHBIM 110J10CaM B JBYX B3aMMHO [MEPHEHAWKYNAPHBIX
HalpaBJIEHUAX B COOTBETCTBHH C IEHCTBYIOLIMMH B 3THX MO10CaX YCHIHAMH,

JlonyCkaeTcss yCTaHOBKAa 4acTH apMaTypbl IUIMT B BMIE CBapHbIX HEMpEpBIBHBIX
KapKacoB B HaAKOJNOHHBIX 110J0CaX [UIMT B JBYX HanpaBjieHHAX (CKpbIThie Oaiku), MpH 3TOM
KapKach! JOJXKHBI ObITE MPOMYILUEHbI CKBO3b TENO KOJNIOHH.

Jnis cokpaleHHss pacxoja apMaTypbl MOXHO TakkKe PEeKOMEHAOBaTb YCTaHOBKY [0
BCEH IUIOIAAM TMIUTBl HHXHEH M BEpXHEH apMaTypbl, OTBEYANOUIEH MHHHMAJNbHOMY
NPOLEHTY apMHPOBAaHHs, a4 HA y4yacTKax, e HEHCTBYIOUIME YCHIMS IPEBBILLAIOT YCHIHA,
BOCMPUHHUMAEMBIE HTOH apMaTypoH, yCTaHOBKY HOTOAHMTENbHOW apMaTyphl, B CyMMe ¢
BbILIEYKa3aHHOM apMaTypoOH, BOoCTipHHHMalouied AeHCTBYIOUIME HA OTHX y4acTKax YCHIHS.
Takoit noaxox npuBoAuT K GOnNec CIOXHOMY apMHpOBaHWMIO NEPEKPHITHH, TpebyloueMy
Gonee TWATENLHOTO KOHTPOJIA apMaTypHbIX paborT.

ApmupoBaHHe QYHAAMEHTHBIX [LIUT ClIeayeT NPOU3BOAUTL aHAJIOTHYHBIM 00pa3oM.

10.4.11 KoHcTpyupoBahue y3nmoB conpskeHHs 0alok ¢ KOJOHHAMH clieayer
IPOM3BOIHTL B COOTBETCTBUM ¢ pucyHkom 10.2. Ilpu atoM HeoOX0AMMO INpeayCMOTpeTh
MOMepeyHyo apMaTtypy B BWIE 3aMKHYTbIX XOMYTOB wiu [l-06pasHbix gertaneil B 30He
aHkepoBKH paboueif apMaTyphl 6ankH.
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Pucynox 10.3 — PazmelieHue onopHoii apMaTypel B 30He epeceveHus ABYX 0ok

bh+2h

10.4.12 B ysnax nepeceyeHHs Oanok cheayer YCTaHaBAMBATb JAOTOJHHTEIBHYIO
MIOfIEPEYHYI0 apMaTypy Als BOCTIPHUATHS peakUWH OT BTOPOCTENEeHHOM Oanku. B rnaBHol
Ganke 3Ty apMarypy cleqyeT yCTauaBivBaTh Ha lWHpHHe b+2 h, rae b u h — WHPHHA H
BbICOTA BTOpocTeneHHo# Oanku, BO BropocreneHHO# Ganke — Ha yuacTke LWIHMpHHOH A/3.
Apmatypy cneayer YCTaHaBAMBaTh B BHAE XOMYTOB, OXBaThIBalOWIMX MPOJOJbHYHO
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apMaTypy, — JOMONHMTENBHO K apMaType, Tpebyemoil Mo pacyeTy HaKIOHHBIX WM
MPOCTPAHCTBEHHBIX CEYEHHH,

11 TpeOGoBanusi K U3roTOBJIEHHIO, BO3BEACHUIO M IKCIIyaTaluu OETOHHBIX
1 xKeJ1e300eTOHHBIX KOHCTPYKLHUH

11.1 Beron

11.1.1 [loabop coctaBa GeTOHHOM CMECH NMPOW3BOAAT C LEABIO MONYYEHHs OGeToHa B
KOHCTPYKUHSAX, OTBEYAIOILEr0 TEXHUYECKHM [OKa3aTeNsAM, YCTaHOBIEHHbIM B pasaene 6 u
MPUHATLIM B POEKTE. :

3a ocHoBY npH nopbope cocraa OeToHa CielyeT NpHHHMATL ONpPEEIAIOWUNA s
JaHHOTO BHaa 6eToHa M Ha3HaueHHs KOHCTpyKumu nokasatens Getona. Ilpu aToM nomxHel
ObITh 06ecneyeHs! U APYTrye YCTaHOBJIEHHBIE MPOEKTOM MOKA3aTe/IM KayeCcTBa GETOHa.

[poexTupoBanue u noabop cocraBa GeTOHHOW cMecd MO TpPeOyeEMOH MPOYHOCTU
6eToHa cnelyeT Mpou3BOAuTH, pykoBoactyscs 'OCT 27006, TOCT 26633.

Ilpu noabope coctaBa GeTOHHOW cMecH HOMKHBI ObITh obecneueHbl TpebGyemble
floKkaszaTeqd KadyectBa (ynoGOyKnaablBaeMOCTb, COXPAHAEMOCTb, HEPACCIAWBAEMOCTD,
BO3/yXOCOAEPKAHUE U APyTHE [10KA3ATENH).

CpoiictBa nogoOpaHHON OeTOHHOM CcMecH [OJKHBI COOTBETCTBOBATb TEXHOJIOTHH
MPOMW3BOACTBA OETOHHBIX paboT, BKJIIOYAIOWEH CPOKM W YCNOBUS TBEPAEHHS O€TOHa,
cnocobbl, PEeXHMBI TIPUTOTOBACHHS W TPAHCIOPTHPOBaHMUA OETOHHOH CMECH M Apyrue
ocobeHHocTH TexHonornyeckoro npouecca ('OCT 7473, TOCT 10181).

[TonOop cocraBa OeTOHHOM CMeCH cielyeT NpOM3BOAMTH Ha OCHOBE XapaKTEPHCTHK
MaTepHainoB, UCMOIb3YEMbIX [jisl €€ MPUTOTOBICHH, BKIIOUAIOILMX BAXKYIUHE, 3aM0THUTENH,
Boay M 3ddexTuBHbie 106aBku (Mopudukatopsr) (FTOCT 30515, 'OCT 23732, TOCT 8267,
I'OCT 8736, 'OCT 24211).

Ipu nopbope cocrapa GeTOHHOM CMECH ClEAYET MPHUMEHATh MaTepHalibl C YYETOM HX
IKOJOrMUYECKONH YHUCTOTHI (OrpaHHYEHHE MO COJAEPKaHHI0 PpaJMOHYKIHIO0B, paloHa,
TOKCHYHOCTH M T.IL.).

PacueT OCHOBHbIX MapameTpoB COCTaBa OCTOHHOH cMECH MPOU3BOAAT C MOMOLULIO
3aBUCHMMOCTEH, yCTAHOBJIEHHBIX IKCIIEPUMEHTANLHO.

[TonOop cocraBa GpubpobeToHa cnenyer NMpou3BOAWTH COTIACHO MPHUBENEHHBIM BbILIE
TpeOOBaHUAM C YY€TOM BHAA H CBOACTB apMHpYIOLIHX (oD,

11.1.2 Tlpu npurotoBnennn GeTOHHOM cMmecH jlospkHa ObITh 0becreyeHa Heobxoaumas
TOYHOCTb JO3HPOBKH BXOASLIMX B OSTOHHYIO CMECh MAaTEPHAJIOB W NOCIEA0BATENEHOCTE HX
sarpyxenus (CIT 70.13330).

[lepemewmBanie GeTOHHOH cMecH cleayeT BBINOJHATL Tak; 4T0Obl 00ecmeunTh
paBHOMEPHOE pacripelie/ieH1e KOMIIOHEHTOB MO BceMy 06bemy cmecH. IIpodOmKHTEIbHOCTD
nepeMelIMBAHUA NPUHUMAIOT B COOTBETCTBHH C MHCTPYKUMSAMH TNPEANPUATHH  —
H3TOTOBHTENEH OETOHO-CMECHTENbHBIX YCTAHOBOK (3aBOIOB) UIH YCTAHABIMBAIOT OMbITHLIM
NnyTEM.

11.1.3 TpancnopTrupoBaHue GETOHHONH cMecH ciieyeT OCYILECTBAATH cnocobamu H
Cpe/AcTBaMH, OOECIEYMBAIOIMMH COXPaHHOCTb €€ CBOHCTB M MCKIIOYAMOUHMMH €€
paccjlocHHe, @ TaKkKe 3arps3HeHde [OCTOPOHHMMM  maTtepuanamu. [lonyckaercs
BOCCTAHOBAEHHE OTAEAbHBIX 1l0Ka3aTeacH KauecTsa OCTORHOH CMECH Ha MCCTE YKIAAKH 32
CyeT BBEAEHHS XMMHUECKUX 100aBOK MM MCMONB30BAHUS TEXHONOIMYECKHX NMPHEMOB TIpH
YCAOBHH 0DecneyeHns Bcex Apyrux TpeOyeMblX 1okasaTeliel KauecTsa.
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11.1.4 Yknanky v ynnoTHenue GeTOHa clieyeT BbIMOMHATE TaKUM 06pa3om, YToGbI
MOXHO ObLIO rapaHTUPOBaTh B KOHCTPYKUHAX OOCTATOHYHYK) OAHOPOLHOCTb W ILIOTHOCTD
OeToHa, OTBEYAOWMX  TpeOOBAHMAM, MPEXYCMOTPEHHBIM U1 PaccMaTpUBAeMOji
crpouTensHoit koHeTpykuuu (CIT 70.13330).

[TprmeHsemMble COcOOBl M PEXUMBI (OPMOBAHHMS NODKHBI 00ecreunBaTh 3aJaHHYIO
MIOTHOCTh U OJHOPOJHOCTH M YCTAHABJIMBAIOTCS C YYETOM foKasaresied kauecTBa OETOHHOM
CMECH, BMIA KOHCTPYKUMH M H3IEIHS M KOHKDPETHBIX HWHXECHEPHO-TEOJOTHYECKHX W
NPOU3BOACTBEHHBIX YCJIOBHH,

MMopsnok 6eTOHMPOBaHHs CIENyeT yCTaHaBIMBaTh, MPeldycMaTpPHBas pacHOJIOKEHHUE
IIBOB  OETOHMPOBAHMA € y4YETOM TEXHOJNOTMM BO3BENEHHA COOpPYXKEHHS M  €ro
KOHCTPYKTHBHbIX ocobeHHocTel. [lpu »TOoM gJomkHa ObiTh obecriedeHa Heobxoaumas
MPOYHOCTH KOHTaKTa MOBEpXHOCTeH OeToHa B LIBE OETOHHPOBAHHs, a TaKXe MPOYHOCTD
KOHCTPYKLIHMH C YYETOM HalnyHs IUBOB GETOHHPOBAHHS,

[lpu yknaake 6eTOHHON cMeCH MPH TOHMKEHHBIX TTOJOKHUTENbHBIX H OTPHUATENbHBIX
WJIH TMOBBIIUCHHBIX [OJNIOXHTENBHBIX TeMNeparypax HOOMKHBI ObIThb  MpEeLyCMOTpPEHBI
crieyManbHble MEPONPHATHS, obecredrBalomue TpebyeMoe kauecTBo OeToHa.

11.1.5 Teepaenue OeroHa cnepyer obecneyuBath 6e3 TpUMEHEHHUs WIH C
MPUMEHEHHEM  YCKOPAIOLIMX  TEXHOJOFMYECKHX  BO3NCHCTBMH  (C MOMOLIbIO
TETIOBIAXXHOCTHOH 00paboTKH NMpy HOPMANLHOM WK MOBBILLIEHHOM JAaBJAEHHH).

B 6etone B npouecce TBEpAEHHs clelyeT MOANEPXKHBaTh PaCYETHBIH TEMNepaTypHoO-
BIAXHOCTHbIM pexuM. [lpu nHeobxoaumocTH ans cozpanus ycnoBui, obecrnevuuBarolinx
HapaCTaHHe MNpPOYHOCTH OETOHa W CHHXKEHHE YCaJOYHbIX SBIEHHH, ClelyeT NpPUMEHATH
CrieuHanbHbIE 3allIMTHBIE MEPONIPUATHA. B TexHONOrH4eckom npouecce TermoBoi o6paboTku
u3ge v A0MKHbl ObITH MPHHATHL MEPbl MO CHHXXEHHIO TEMMAEpaTYPHBIX [EepenagoB H
B3aMMHBIX NepeMeLleHuit mexay onany6o4noi GopMoit 1 GETOHOM.

‘B MaccHBHBIX MOHOMMTHBIX KOHCTPYKUHMSAX CliejlyeT MpenycMaTpUBaTh MEpONpPHUATHS
M0 YMEHbILEHHIO BIMSHHUS TEMIIEpaTypPHO-BIAXHOCTHBIX 10A€H HAaNpAXEHWH, CBA3aHHBIX C
3K30TepMHeN npu TBepAeHHH 6eTOHa, Ha pabOTy KOHCTPYKLIMH.

11.2 Apmarypa

11.2.1 Apmarypa, wucnonp3yemas Ui apMUpPOBaHMs  KOHCTPYKUMH, JOMKHA
COOTBETCTBOBaTH MPOEKTY M TpeGOBaHUAM COOTBETCTBYIOWMX CTaHAApTOB. ApMmaTypa
JO/HKHA HMMETh MAapKHPOBKY M COOTBETCTBYIOLIME CEPTH(HKATHI, YAOCTOBEpAKOIHE €€
KayecTBoO.

YcnoBHA XpaHEeHHWs apMmaTypbl M €e TEpPEeBO3KM JOJDKHBI HMCKITOYarh 3arps3HeHHe,
KOPPO3HOHHBIE MOPAKEHHsS, MEXAHHUYECKHE MMOBPEXKIEHHA MIH MIACTHYECKHE AedopMalHy,
YXYALIAIOLLee CLENIEHHE C OETOHOM.

11.2.2 YcTanoBKy BA3aHO# apMaTypsl B onanybouHbie GOpMbl cIEIYET MPOH3BOAKTE B
COOTBETCTBHHU ¢ npoekToM. IIpH 3TOM mo/mkHa ObiTh MpegycMOTpeHa HaaexHas (uKcauus
TIONIOXKEHUS.  APMATYPHBIX  CTEPXKHEH ¢ MOMOWIbIO  CREHUHANbHBIX  MEPONPHATHH,
obecneunBaioias HEBO3MOXHOCTh CMELIEHHWs apMaTypbl B [POLIECCE €€ YCTAHOBKH M
6eTOHUPOBaHHUS KOHCTPYKIIMH.

11.2.3 OTKNAOHEHHS OT TNPOEKTHOrO TMONOXEHUS apMaTypbl IpH €€ YCTAHOBKE HE
JOIXHBE IPEBBIHIATL ZOMYCTHMBIX 3tiauenuit, yeranosnenusix CIT 70.13330.

11.2.4 CsapHblie apMaTypHblic H3enus (CeTKM, KapKacbl) ClENyeT H3roTaBjIHBaTh C
MOMOILLIO KOHTAKTHO-TOYEYHOW CBAapKW MIM HWHBIMM criocobamu, 0OeCneYHBalOMMH
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TpeOyeMylo MPOYHOCTh CBApHOTO COENMHEHHS M HE JOMYCKAIOWHWMH CHHXEHUS MPOYHOCTH
coennHsemblx apmatypHaix anemenToB ('OCT 14098, 'OCT 10922).

YCTaHOBKY CBapHblX apMarypHbIX H3nenui B omanyGodsbie Gopmbl  ciaepyer
NPOM3BOANTL B COOTBETCTBUM C MpoeKToM. [Ipu 3ToM pmomkHa ObITh MpeaycMOTpeHa
HajeXkKHas (QUKCAUMA TONOXKEHHS apMaTypHBIX M3JIEAMH C TMOMOLIBIO  CNEHHAIBHBIX
mMeponpusaTHH, obecrneynBaloyX HEBO3MOXHOCTb CMELLEHUS apMaTypHbIX H3OeNHi B
npouecce yCTAaHOBKH M GETOHMPOBAHMS.

OTK/IOHEHHs OT MPOEKTHOrO MOJOXKEHHS apMaTypHbIX M3AENUHA MPH HX YCTAHOBKE He
JOJDKHbBI MPEBBIIATH A0NYCTHMBIX 3HauyeHHi, ycranosiaeHHsIx CI1 70.13330.

11.2.5 3aru6 apmaTypHbIX CTEpXHEH CIIENYET OCYWECTBIATL €  MOMOILBIO
CrieliHaJIbHbIX OMpPaBOK, 00ecneYHBaroLIMX He0OX0JMMbIE 3HAYCHUS PAAHYyCa KPUBH3HEI.

11.2.6 CpapHble CTBIKH apMaTypbl BBITNONIHAIOT C NOMOLLIO KOHTAKTHOH, JYTOBOH MK
BaHHOH cBapkH. [Ipumensembii cnoco6 cBapkd aomkeH obecneunBaTh HEOOXOIMMYIO
MPOYHOCTb CBAPHOTO COEIMHEHHS, @ TAKXKE NPOYHOCTb U 1ePOPMaTHBHOCTb NPHMBIKAIOLIHX
K CBApDHOMY COEMHEHHIO YYaCTKOB apMaTYPHBIX CTEPKHEH.

11.2.7 MexaHHueckde COEQMHEHHs (CTHIKM) apMaTypbl CIEAYET BBIMOJHATE C
MOMOLLbIO OTPECCOBAHHLIX M pe3bOOBbIX MyOT. TIpOYHOCTH MEXAHUYECKOrO COEMMHEHUA
pacTAHYTOH apMaTypsl A0KHA ObITh TAKOH XKeE, YTO W CTBIKYEMbIX CTEPKHEH.

11.2.8 Tlpu HaTsokeHHWU apMaTyphl Ha YIOpPH! MM 3aTBEpHEBIUHHA 6ETOH ZOMKHbBI ObITh
ofecrnedeHbl YCTAHOBNEHHBIE B TPOEKTE KOHTPOJMPYEMBle 3HAYCHHs TNPEABAPHTENBHOrO
HanpsHKeHWst B MApegenax AOMyCKaeMbIX 3HAYEHHH  OTKIOHEHWH, YCTAHOBIEHHBIX
HOPMAaTHBHLIMH AOKYMEHTaMHU UJH CTIELHaNbHbIMU TPEOOBAHHAMM.

Ilpn ormycke narskeHHs apmatypsl cieayeT ofecneydBaTh MIABHYK [€peaady
MpeIBapUTENBHOTO HanpskeHUs Ha OETOH.

11.3 Onany0ka

11.3.1 Onany6ka (onany6ouHsie HOPMbI) JOMKHA BHIMONHATL CEAYIOLME OCHOBHBIE
GyHKUMH: npuaaTh 6eTOHY NpoekTHYH (GOopMy KOHCTPYKUHH, obecrieynth Tpebyemblit BUA
BHELIHEH MOBEPXHOCTH OETOHa, MONACPKHMBaTh KOHCTPYKLMIO MOKa oHa He Habeper
pacnany0O4YHy0 MPOYHOCTbL W, MpH HEOOXOAMMOCTH, CAYXHUTb YNOPOM NDH HATAXEHHH
apMaTyphl.

[Ipy  HM3roTOBNIEHHM KOHCTPYKUMI NPHMEHSIOT HHBEHTApDHYI W  CIEHHATbHYIO,
nepecTaBHyo M nepeasuxHyto onanybky (FOCT 52085, 'OCT 52086, 'OCT 25781).

Onany0bKy u ee kpenaeHus cieayeT NMpoeKTHPOBAThL U M3roTaBAMBaTh TaKWM 00pa3oM,
4TOObI OHHM MOIJIM BOCTIPHHSATHL HArpy3KH, BOZHHKAIOLIME B MpoLecce NpoOU3BOACTBA paboT,
MO3BOAANIM  KOHCTPYKUMSAM cBoGOgHO nedopmupoBaThes v obecrieuuBanyd cobOMojeHHe
JONYCKOB B MPEJENax, yCTaHOBJICHHBIX U1 JaHHOM KOHCTPYKLIWH WIIK COOPYXKEHHS.

Onany6ka u KpenseHHsi NOJDKHBI COOTBETCTBOBATH MPHHATHIM CHOCO0aM YKNadkH W
YIIOTHEHHsT OETOHHOH CMecH, YCIOBHAM MNpEeJBAPHTENBHOIO HAMpPSIKEHHUs, TBEPACHHS
O€eTOHa H TeNn10BO#H 06paboTkH.

Cpemuy1o onany6ky cinejyeT NpOEKTHPOBATH H H3rOTaBIAWBATh TAKMUM 00pa3oM, 4TOOb
Obuta obecniedeHa pacnany6bka KoHCTpyKiuHMH 6e3 nopexxaeHus 6eToHa.

Pacnanybky  KOHCTpyKuMit cliegyer Npov3BoAuThL nocne Habopa GeToHoM
pacnany0o4HON NMPOYHOCTH.

HecneMHuyto onanybky cneayer MpoOeKTHPOBATh KaK COCTaBHYIO YacTh KOHCTPYKLUHMH.
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11.4 BeroHHble 1 kelle300eTOHHbIE KOHCTPYKIHHU

11.4.1 HsrotoBnenre OGETOHHBIX M kene300eTOHHBIX KOHCTPYKUHMH BKIKOYaeT
onanyOouHble, apmatypHble M OeToHHbIE pabOThl, MPOBOAMMBIE B COOTBETCTBHH C
ykazaHusmu 11.1,11.2 1 11.3,

['oToBbIE KOHCTPYKLMH JOJDKHBI oTBeuaTh Tpebosanusm npoekta u ['OCT 13015,
OTKNOHEHNS FEOMETPUUECKMX pa3MEpOB JOMKHbI YKIAABIBATBLCA B Mpefenax AOMYCKOB,
YCTaHOBJICHHBIX U1 JAHHOW KOHCTPYKIHH.

11.42 B GeroHHBIX ¥ %ene300€TOHHBIX KOHCTPYKUMAX K Hayaly WX JKCIUTyaTalHu
(dakTHyecKas mpo4yHOCTh OeTtoHa momkHa ObITh He Hike Tpebyemoli mpouHoctH GeToHa,
YCTaHOBJICHHOMN B MPOEKTE.

B cOopHbIX GETOHHBIX M KeNe300ETOHHBIX KOHCTPYKUHMAX f0mkHa 66ITh obecrnedeHa
YCTAHOBJICHHAS MPOEKTOM OTIYCKHas MPOYHOCTh 6eTOHa (Mpo4yHOCTh OETOHAa NpH OTIpaBKe
KOHCTPYKLMH TOTPEOUTENIO), a 118 MPEAHANPSIKEHHBIX KOHCTPYKUHH — YCTaHOBIEHHas
NpOEeKTOM TMEpPEAaToyHas TNPOYHOCTh (MPOYHOCTH OETOHa MNpH OTMYCKE HATAXEHHS
apmartypsl).

B MOHONMTHBIX KOHCTpYKUMAX 10/kHa ObITe obecneveHa pacranybouHasi IPOYHOCTD
6eToHa B YCTAaHOBIEHHOM MPOEKTOM Bo3pacTe (NpH CHATHH HecyleH onanyOkn).

11.4.3 TlonbeM KOHCTPYKUMH cliefyeT OCYIIECTBIATH C MOMOILBIO CIEUHATBHbIX
YCTPOACTB (MOHTaXHBIX METENb U APYTHUX MPUCNOCOONEHUH), NPelyCMOTPEHHBIX MTPOEKTOM.
[Ipy sTOM nmOMKHBI OBITH oObecrnedeHbl YCAOBHS NOABEMA, WCKIIOYAIOIIME pa3pylieHHe,
MOTepro YCTOHYMBOCTH, ONPOKH/IBIBAHHE, paCKayHBaHHE H BPallleHHE KOHCTPYKLMH.

11.4.4 Ycnosus TpaHCIOPTHPOBKH, CK/IaAMpOBaHUS M XpaHEHHs KOHCTPYKUHit
JIOJDKHBl  OTBEYaTb YKa3aHUAM, NPHBENEHHBIM B rnpoekte. Ilpu 3TomM JomkHA ObITh
obecrneyeHa COXpaHHOCTh KOHCTPYKLHMH, NMOBEpXHOCTEH O€ToHa, BBINYCKOB apMaTrypel U
MOHTXHbIX NETeNb OT MOBPEXKACHHH.

11.4.5 Bo3ssejeHve 30aHMH M COOpYXeHHil W3 COOpHBIX JNEMEHTOB cleayeT
MPOM3BOIUTDL B COOTBETCTBMM C MPOEKTOM MPOH3BOACTBA paboT, B KOTOPOM JOMXKHEI ObITh
MpenycMOTpeHbl  MOCTeA0BATENbHOCTh  YCTAHOBKM — KOHCTPYKUMH W MEDONPHUSTHA,
obecneyHparolie TpebyeMyl0 TOYHOCTh YCTAHOBKH, TIPOCTPAHCTBEHHYH) HEU3MEHAEMOCTB
KOHCTPYKUMH B TMpouLECCe WX YKPYNHHTENbHOH COOpPKM W YCTAHOBKM B [POEKTHOE
MOJNIOXEHHE, YCTOMYHBOCTh KOHCTPYKLMH M 4YacTei 3JaHHs WM COOPYXEHHS B TNpoLEcce
BO3BeJEHHUs, Oe30MacHble YCIOBHS TPy a. '

[Ipy BO3BENEHWM 31aHMi M COOpPY)XEHMH W3 MOHONWTHOro O€ToHa cChenyeT
npeaycMaTpuBaTh  MOCIENOBATENbHOCTH  OETOHHPOBAHHA  KOHCTPYKUMH, CHATHA W
nepecTaHoBKH onanyOku, obecneunBarouie NpoYHOCTh, TPEIIMHOCTOHKOCTH U )KECTKOCTH
KOHCTpYKUMH B npouecce Bo3eaeHus. Kpome atoro cneamyer npeaycMaTpHBaTh
MeponpuaTHs (KOHCTPYKTHBHbBIE H TEXHONOIHUYECKHUE, @ MPH HEOOXOIUMOCTH ~ BbIMOJHEHHE
pacuera), orpaHuuMBaloliMe 00pa3oBaHUe U pa3BUTHE TEXHOIOIMYECKUX TPELIHH.

OTKNIOHEHHUS KOHCTPYKUMII OT [POEKTHOr0 MOJNOXEHUs He JODKHBI TIPEBBIIATDH
NOIYCTHMBIX 3HAYEHMH, YCTAHOBJEHHBIX /11 COOTBETCTBYIOLIMX KOHCTPYKUHMH (KOJIOHH,
6anok, navt) 3aauui u coopyxenuit (CIT 70.13330).

11.4.6 KoucTpykunu cieayer coaepxarh TakuM 06pa3om, 4TOOBI OHH BbINOJIHAIH CBOE
Ha3HayeHHe, NPeLyCMOTPEHHOE B MPOEKTE, 332 BECh YCTAHOBNEHHBIH CPOK CllyXObl 30aHHs
Wi coopyxeHusa. Heobxomumo co6atofaTth pexMM  IKCILTyaTaluuH OETOHHBIX W
KEJ1C300€TOHHBIX KOHCTPYKLMH 3/1aHMid WM COOPYXEHHH, HCKIIOUAOWHH CHWXEHHE WX
HecylcH ¢nocobHOCTH, HKCIyaTallMOHHOM NPUIOAHOCTH M JOJTOBEYHOCTH BCJIEACTBHE
rpyObIX HapyWieHUH HOPMHPYCMbLIX yCIOBUI dKCityatauud (Meperpyska KOHCTPYKLHMHM,
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Heco0110ieHHEe CPOKOB NPOBEAECHHUS 111aHOBO-APEAYNPEAUTENbHbBIX PEMOHTOB, MOBBIILCHHUE
arpeCCHBHOCTH Ccpebl M T.M.). Ecnu B mpouecce Jkcrnnyatauny o6HapyeHbl NOBPEXACHHUS
KOHCTPYKUMH, KOTOpbIE MOTYT BbI3BaThb CHHXXEHHE ee 0e30macHOCTH M NPENATCTBOBaTbL €¢
HOPManbHOMY (QYHKUMOHHPOBAHHIO, CACAYET BBIMIOJHHTH MEPONpPHATHS, MPEAYCMOTPEHHbIE
B pasmene 12.

11.5 KouTpoas kavecTBa

11.5.1 KonTpons kayecTBa KOHCTPYKUMH MJOMKEH YCTaHABNMBaTb COOTBETCTBHE
TEXHUYECKHX TMOKa3aTened KOHCTPYKUMH (FeOMETpHUECKHX pPa3MEpOB, TPOYHOCTHBIX
nokasareneit OETOHa W apMaTypbl, MPOYHOCTH, TPEILIMHOCTOMKOCTH W Ne(POPMAaTHBHOCTH
KOHCTPYKLHH) PH HX H3rOTOBJICHHUH, BO3BEACHUH M IKCIUTyaTALMH, @ TAKKE MAPaMETPOB
TEXHOJOIHYECKHX PEXKHMOB TPOM3BOACTBA MOKa3aTeNsM, YKa3aHHbIM B  TPOEKTE,
HopMaTHBHBIX fokyMeHTax (CI148.1330, TOCT 13015).

Crniocobbl  KOHTponss  KadectBa (mpaBHia  KOHTPONSA, METOAbl  WUCHBITaHKH)
perjaMEeHTHPYHTCA COOTBETCTBYHOIMMH CTAHAPTAMH M TEXHHYECKUMHU YCJIOBHAMH.

11.5.2 JIns ~ obecneyenns  tpeGOBaHWH, npeabsBAseMblX K  OETOHHbIM M
Kene300eTOHHBIM KOHCTPYKUHMSAM, C/eAyeT NMPOM3BOAMTH KOHTPOb KauecTBa MPOAYKIMH,
BKJIFOHAOMMA B ¢e0s BXOAHOH, OnepalMOHHbIM, NPHEMOYHBIH M JKCMIyaTalHOHHBIH
KOHTPOJIb.

11.5.3 Kontpone npouHoct GeToHa crlexyeT OpOM3BOAMTH 110  pe3ynbTaTaMm
HCMbITAHUSA, KaK NPaBHIIO, CIELHATBHO M3TOTOBJEHHbIX MIH OTOOpAaHHBIX U3 KOHCTPYKLHH
KOHTpONbHbIX 06pa3uoB B cootsercrBuu ¢ ['OCT 10180, NOCT 28570 unu meromamu
Hepaspywatowero koutpons ('OCT 22690, TOCT 17624).

Jns MOHONHTHBIX KOHCTPYKLMH, KpPOME TOro, KOHTPOJIb NMPO4HOCTH GETOHa ciexyer
NPOW3BOANTbL MO DE3Y]bTAaTaM MCNBITAHHH KOHTPOJIBHBIX 00pa3loB, U3rOTOBIECHHBIX Ha
MECTE YKNaJKH OETOHHOH CMECH M XpaHUBIIMXCA B YCIOBHSX, WAEHTHYHBIX YCIOBHAM
TBEp/EHHA OETOHA B KOHCTPYKUHMH WM B HOPMaibHbIX (1a00paTOPHBIX) YCIOBHAX, a TaKke
METO/laMH Hepaspyiuatoiuero koHTponst (TOCT P 53213, T'OCT 22690, 'OCT 17624).

15 MOHONMTHBIX KOHCTPYKLMIA KOHTPOJIb MPOYHOCTH OeToHa ClenyeT MPOW3BOAMTS
HepaspylalluMid MeTogamu. B HckmouuTenbHBIX ciiydasx (rMpu OTCYTCTBHHM QOCTYyNa K
KOHCTPYKLHMSAM) [0MyCKaeTcs MpOBeAEHHE KOKTPONsS npoyHocTH OeroHa no obpasuam,
M3rOTOBJIEHHBIM Ha MeCTe YKanku OGeTOHa CMECH M XPaHALMXCS B YCIOBHUAX MAECHTUHHbBIX
TBEPAECHHI0 OETOHA B KOHCTPYKLUHH.

OueHky npo4HocTH 6€TOHa cllenyeT NPOBOANTL CTATHCTHYECKHMH METOAMH € YYeTOM
XapaKTEpPHCTHKH (DAKTHYECKOH OZHOPOAHOCTH Oetona mno mnpouyHocTH. Ilpn koHTpone
MPOYHOCTH OETOHA HepaspyllaloMMH  METOJAMH  XapaKTepUCTHKY  OAHOPOJHOCTH
MPOYHOCTH OETOHA ONPEAETAIT C YYETOM MOTPEUIHOCTH MPUMEHAEMBbIX HEpaspyILatoLuX
METOOB.

Honyckaerca npuMEHATb HECTATHCTHYECKHE METO/bl KOHTPOJS TpH OrpaHHYEHHOM
00beMe KOHTPOJNHMPYEMbIX KOHCTPYKUHH MAM B HayanbHBIM [EPHOJ MPOM3BOACTBA, MpH
NPOBENCHHN  HEPA3pyLAKWEro  KOHTPOMsSs  NPOYHOCTH OeToHa 0e3  MOCTPOEHHMA
rpaayrpoBOYHbIX 3aBHCMMOCTEH, a ¢ HCHONb30BaHUEM TPHBEACHHBIX YHHBEPCAbHBIX
3aBUCHMOCTEH W B HCKIIOUMTENBHBIX CllyyasX npd KOHWTpOJe TpoyHocTH OeroHa
MOHOJIHTHBIX KOHCTPYKUMH 1O KOHTpO/IbHBIM 06pa3iiaM, H3rOTOBJIEHHBIM Ha CTPOHNIOWAAKe
(TOCT P 53231).
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11.5.4 KoHTponb MOPO30CTOMKOCTH, BOJAOHENpPOHWLAEMOCTH M TJIOTHOCTH GeToHa
caenyeT NpoM3BOAMTH, pykoBoactBysich Tpeboanuamu ['OCT 10060.0, TOCT 12730.5,
I'OCT 12730.1, TOCT 12730.0, F'OCT 27005.

11.5.5 KoHrtpone nokasarteneifi kayecTBa apMarypsl (BXOOHOH KOHTpONb) creayer
NPOU3BOAUTL B COOTBETCTBMM C TpeOOBaHMAMM CTaHAAPTOB Ha apMaTypy M HOpM
ohopMIIeHHs aKTOB OLIEHKH Ka4ecTBa )KeNe300eTOHHBIX H3aeHil.

Kontpone KauecTBa cBapouHbix pabor mnpoussogst cornacHo CI1  70.13330,
'OCT 10922, 'OCT 23858.

11.5.6 Ouenky IIPUTOIHOCTH cOopHBIX KOHCTPYKUHH no NpO4YHOCTH,
TPEUWIHHOCTORKOCTH W J€QOPMATHBHOCTH (3KCIUIyaTaMOHHON MPUTOJHOCTH) CHEHYET
npou3soanTs cornacHo TI'OCT 8829 nytem npoGHOro HarpyeHust KOHCTPYKLHH
KOHTPO/IbHOH Harpy3ko#fi MIM [yTeM BbIOOPOYHOTO HCHBITAHHS HarpyXeHHeM o
paspyLieHHa OTACAbHBIX COOPHBIX M3ACNHH, BIATHIX U3 MAapTUH OJHOTUITHBIX KOHCTPYKUHMH.
OueHKy NPHUIOZHOCTH KOHCTPYKUMH MOXHO TaKXKe MPOM3BOAMTB Ha OCHOBE PE3YJILTATOB
KOHTpOJIs KOMIUIEKCa eIUHHYHBIX roKaszaTenel (a4 cOOpHBIX H MOHOMUTHBIX KOHCTPYKUHMH),
XapaKTEpU3YIOIHX MPOYHOCTh 6eTOHa, TOJIHMHY 3aLMTHONO C/0sf, TEeOMETPHYECKHE
pasMepbl CEYEeHMIt M KOHCTPYKLHMi, pacnojioXeHue apMaTypbl W NPOYHOCTb CBApHbIX
COCAMHEHHUH, OMAMETP M MEXAHUYECKHE CBOHCTBa apMaTypbl, OCHOBHBIE pa3Mepbl
apMaTypHBIX M3IEAMH W BEJMYMHY HATSKEHWUA apmatyphl, MOJly4aeMbix B Mpouecce
8XO/1HOFO, ONEPaUHOHHOT0 H NPHEMOYHOTO KOHTPOIS.

11.5.7 Tlpuemxy GeTOHHBIX W kene300eTOHHBIX KOHCTPYKUMH Mocie WX BO3BEACHHS
crenyeT OCYUIECTBIATh MYTEM YCTAHOBIGHHS COOTBETCTBHS BbINOJHEHHOH KOHCTPYKUMH
npoekty (CIT 70.13330).

IIpuemky c6OpHBIX 6ETOHHBIX M XKENe300€TOHHBIX H3AENHI ¥ KOHCTPYKLMH cilexyeTr
ocywectasts mo CIT 130.13330 u I'OCT 13015.

12 TpeGoBanuMs K BOCCTAHOBJEHHIO M YCHJIEHHI0 2Kes1e300€TOHHbIX
KOHCTPYKUHH

12,1 Ofumme nojioxKeHUn

BoccTanoBneHHE H yCHIIEHHE Kelle306ETOHHBIX KOHCTPYKI{HH CleyeT NPOU3BOAHTL Ha
OCHOBE pe3yJibTaTOB WX HaTypHOro o6cieqoBaHus, MOBEPOYHOrO pacyera, pacyera U
KOHCTPYHPOBaHHs YCHIHBAEMbIX KOHCTPYKLHH.

12.2 HatypHbie 06clien0BaHUA KOHCTPYKUHH

I[lyrem HaTypHbIX 06CIE0BaHHI B 3aBUCHMOCTH OT KOHKPETHOH 3a1auH A0JDKHBI ObITh
YCTAHOBJEHbI: COCTOSIHHE  KOHCTPYKIIWH, TeOMETpHYECKHe pa3Mepbl  KOHCTPYKLMH,
apMHpOBaHHE KOHCTPYKLHH, NMPOYHOCTh OETOHA, BUA M KJIACC apMaTyphl M €€ COCTOSIHHE,
nporubbl KOHCTPYKUMH, WWHPHHA PACKPBITUS TPELLMH, UX JTHHA W PACIOJIOKEHHE, pasMephl U
XapakTep Ae(EKTOB U NOBPEXAECHHH, HArPy3KH, CTaTHUECKas CXeMa KOHCTPYKIUH.

12.3 IloseporHble pacueTsl KOHCTPYKUH

12.3.1 TloBepouHbie pacueTbl CyLCCTBYHOUIMX KOHCTPYKUMH CIEAYET [POHU3BOAMTD
Npy M3MEHEHHH AEHCTBYIOUIMX HAa HUX Harpy3okK, yCJIOBHil JKCIUyaTauun U OOBEMHO-
MIZHUPOBOYHBIX PELIEHWH, a Takke Mpd OOHApYKEHHM CEpBE3HbIX JAEHEKTOB M
IOBPEX/ICHHH B KOHCTPYKIHAX.
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Ha ocHOBe mnoOBEpOYHBIX pacyeTOB YCTaHABIWBAKOT [PUIOAHOCTL KOHCTPYKLHMH K
yKCIUTyaTallMH, HEOOXOAUMOCTD X YCHIIEHHS, HEOOXOAHMMOCTD IKCIITyaTallHOHHON Harpy3Ku
WJIH NOJIHY O HEMPUTOJHOCTE KOHCTPYKLMH.

12.3.2 TloBepoyHble pacyeTsl HEOOXOAMMO TMPOM3BOAHTL HA OCHOBE [POEKTHBIX
MaTepuasioB, JaHHbIX MO M3rOTOBJECHUIO H BO3BEIEHHIO KOHCTPYKLHMH, a TAKXe pe3y/bTaToB
HaTypHbIX 0Ocren0BaHHH,

PacyeTHble cxeMbl MpH MPOBEACHHH NOBEPOYHBIX pacyeToB CleAyeT MNPUHHUMATb C
Yy4eTOM  YCTAHOBJCHHBIX (AKTHYECKHMX TEOMETPUYECKMX pa3MepoB, (PaKTHYECKOro
COEIMHEHHA H B3aUMOAEHCTBHUA KOHCTPYKLUHMH H 3N€MEHTOB KOHCTPYKLHH, BbISABICHHbBIX
OTK/IOHEHHH MPH MOHTaXE.

12.3.3 TloBepouHble pacyerbl cienyeT MNPOM3BOAHTHL MO HecylieH CcrnocobHOCTH,
nedopmauusaM H TpelnHocTolkocTH. JlonyckaeTcs He NpOW3BOAMTbL [TOBEPOYHBIE PAcyeThl
110 KCIAYAaTALLMOHHON NMPUTOJHOCTH, €CAH NMEepeMelleHUs W WHPHHA PaCKpBITHS TPELUHH B
CYILECTBYIOUIMX KOHCTPYKUHMSX TNpH MaKCHUMaIbHBIX (AKTHYECKHX Harpyskax He
MpeBOCXOAAT JAOMYCTUMBIX 3HAUEHHH, a YCHIHS B CEYEHHAX IJIEMEHTOB OT BO3MOXHBIX
Harpy30K He MpeBbILUAOT 3HaYEHUI YCHIMA OT PaKTHYECKH AeHCTBYIOIMX HArPy30K.

12.3.4 PacuerHble 3HaueHHs XapaKTepHCTHK OeToHa nprHMMatoT no tabauue 6.8 B
3aBUCUMOCTH OT Kjacca 0eToHa, YKa3aHHOTO B MpOEKTE, WIH YCJIOBHOro kiacca OeToHa,
OMpeJeNIIEMOro ¢  IOMOIIbK  MEepeBOAHBIX  KOI(pHUMEHTOB,  0OECreYHBaOLMX
3KBUBAJIEHTHYIO [IPOYHOCTb MO (HaKTHYECKOH cpeaHed NMpoyHOCcTH GETOHA, NostyyeHHoH 1o
HCMbITaHHAM O€TOHa MeToJaMM HepaspyLIAKILETO KOHTPOJIS HIM [0 HCHBITaHHAM
0TOOpaHHBIX H3 KOHCTPYKLMH 06pa3iioB.

12.3.5 PacyerHbie 3HauYeHUs XapaKTEpUCTHK apMaTypbl PUHUMAIOT 1o Tabauue 6.8 B
3aBUCMMOCTH OT Kjlacca apMarypbl, YKa3aHHOTO B IPOEKTE, HWJIM YCJOBHOro Kjacca
apmaTypbl, ONpEAe/AEeMOro ¢ MNOMOILbLIO MepeBOaHbIX K03hGhHUHEHTOB, obecneunBarLImX
IKBUBA/ICHTHYIO MPOYHOCTh MO (AKTUYECKUM 3HAYEHWAM CpelHEH MMPOYHOCTH apMaTryphbi,
MOJY4YEHHOH M0 AaHHBIM MCMbITaHWH 00pa3loB apMaTypbl, 0TOOpaHHBIX M3 00CEAyEeMbIX
KOHCTPYKUHH.

ITpu OTCYTCTBMM NPOEKTHBIX AAHHBIX U HEBO3MOXHOCTH O0TOOpa 00pa3LoB A0MYyCKAETCS
KJIaCC apMaTypbl YCTaHaBIMBATh 10 BUAY NPOQHIs apMaTyphl, @ PaCYETHBIE COMPOTHBIEHMS
npuHumath Ha 20 % HMXKE COOTBETCTBYIOIIMX 3HAYEHHH JEHCTBYIOLIMX HOPMATHBHBIX
JIOKYMEHTOB, OTBEYAIOLIMX JaHHOMY Kiaccy.

12.3.6 Ilpu npoBegeHuH NOBEPOUHBIX PACYETOB AOKHBI ObITh YUTeHBl Je(EKTb M
MOBPEXKAEHHA KOHCTPYKLIMH, BbISIBIEHHbIC B Mpollecce HaTYPHBIX 06CAEN0BaHUN: CHUKEHHE
MPOYHOCTH, MECTHbIEC MOBPEXAEHUSA MM pa3pylieHus GeToHa; oOpbIB apMaTyphbl, KOppOo3us
apMaTypbl, HapylleHME aHKEpOBKM M CLEMIEHUs apMarypbl ¢ O€TOHOM; OracHoe
06pa30BaHKE W PACKpBITHE TPELIMH; KOHCTPYKTHBHBIE OTK/IOHEHHA OT MPOEKTa B OTIENbHBIX
3JeMEHTaX KOHCTPYKLMH U UX COCAUHEHHSX.

12.3.7 KoHcTpykuuu, He ynosieTBopstouiHe TpeOoBaHUAM [OBEPOUHBIX PACYETOB M10
HecylleH CriocoBHOCTH M 3KCTIYaTaUHOHHOM MPHIOAHOCTH, MOLIEKAT YCHIEHHI0 THOO s
HUX JIOJKHA OBITh CHIKEHA DKCMYaTalMOHHAs Harpy3ka.

JIns KOHCTpYKUMiH, HE Y/JOBNeTBOPAIOMX TpeOOBaHWSAM [OBEPOUYHBIX pAaCYETOB 10
SKCMIYaTALlHOHHOH MPUrOLHOCTH, JOMYCKAeTCsl He MNpelyCMaTpHBaTb YCHIEHHA JIHOO
CHW)KEHHWA HArpy3ku, €c/ii QpakTuyecKkHe Nporubbl NpEBLILIAIOT JOMYCTHMBIE 3HAUCHUS, HO
He NPENATCTBYIOT HOpPMANbHOM 3KCIUTyaTallMH, a Takxke ecid (aKTHUCCKOC pacKpbIiTHE
TPELLMH MPEBbILIACT A0ITyCTUMbIE 3HAYEHHS, HO HE CO3/laeT OITAaCHOCTH pa3pyLUEHUs.
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12.4 Ycunenue xene300€TOHHBLIX KOHCTPYKUMI

12.4.1 Ycunenne xene300€TOHHBIX KOHCTPYKLMH OCYWIECTBASIOT C  [OMOLUBIO
CTa/ibHbIX JJIEMEHTOB, OETOHA M XKeTe306€TOHA, apMaTypPh U TIOTMMEPHBIX MATEPHAJIOB.

12.4.2 Ilpn ycunenuu xene3obeToHHbIX KOHCTPYKUMI CedyeT Yy4UTbIBATH HECYILYHO
CnocOGHOCTb KakK 3JIEMEHTOB yCHJIEHMS, TaK M YCHIWBaeMOM KOHCTpYKuud. J{as sroro
AOMKHO ObITh OOECNeYeHO BKAOYEHHE B PabOTy 3/1EMEHTOB YCHJIEHHS M COBMECTHas MX
paboTa ¢ YCHIMBAaEMOH KOHCTpYKuHeld. J{ms CMIBHO MOBpEXAEHHBIX KOHCTPYKUMH (rpH
paspywennn 50 % u Gonee ceuenns Getona Him 50 % n Gonee ruIowaan cedeHua pabouet
apMaTypbl) JJIEMEHTHl YCHJIEHHS CJENyeT pacCYMThIBATh Ha [ONHYK JeHCTBYIONIYIO
Harpys3ky, NMpH 3TOM HeCylllas CrocoOHOCTh YCH/IMBAEMOH KOHCTPYKLMH B pacqeTe He
YYHTBIBAETCA.

[1pn 3anenke TpelMH ¢ WMPHHON packpbiThs Gosee NOMYCTHMON M ApyrHX NedeKToB
GeToHa cregyeT 0OECNEYHTh PABHOMPOYHOCTH YHACTKOB KOHCTPYKUHH, MOABEPrHYBUIHXCS
BOCCTAHOBJIEHHIO, C OCHOBHBIM OETOHOM.

12.4.3 PacueTHble 3HAYEHHA XApPAKTEPUCTHK MATEPHAIOB YCH/IECHHS TPHHMMAKOT 110
JeHCTBYIOILIMM HOPMAaTHBHBIM JOKYMEHTAM.

PacyeTHble 3HAuyeHMS XApAaKTEPUCTHK MAaTepHANOB YCHJIMBAaEMOM KOHCTPYKLUHH
MPHHUMAIOT HCXOAS M3 MPOEKTHBIX JaHHBIX C YHETOM Pe3yNbTatoB 00CIeN0BaHNs COrIacHO
MpaBH/aM, TIPUHATBIM [IPH OBEPOYHBIX pacyeTax.

12.4.4 PacueT yCHnMBaeMON xene300€TOHHONW KOHCTPYKUMHK ClleayeT NPOU3BOAUTD MO
ofuwuM TnpaBHiaM pacyeTa IKENe300eTOHHBIX KOHCTPYKUMH C YYETOM HampsKEHHO-
Ae(GOPMHUPOBAHHOTO COCTOAHMS KOHCTPYKLUHH, NONYYEHHOTO €10 10 YCHIICHHS.

13 Pacuer xene300eTOHHBIX KOHCTPYKUMIA HA BLIHOCJIMBOCTH

13.1 Pacuer xene300EeTOHHBIX KOHCTPYKLHH Ha BBIHOCIMBOCTB C/IE€AYET BbINOJHATH
nmpu  NEHCTBMM MHOTOKPAaTHO rnoBTopsiolleics (perynaspHod) HarpyskH. Ilposepka
COMPOTHBIEHHA NpPH pPacyeTe Ha BbIHOCIMBOCTb BBIMOJIHAETCS OTAENBHO 18 O€ToHa W
apmarypsl.

PacueT Ha BbLIHOCAMBOCTH BBINOJHAIOT MO YINpPYrod cTagMu C TpelMHamH. PaboTy
pacTAHyTOro 6€TOHa M CXKaTOW apMaTypbl He YYHTBIBAIOT, M HX IPOYHOCTD Ha BbIHOCIHBOCTD
HEe pacCYMTBIBAETCS.

13.2 PacyeT Ha BBIHOC/IMBOCTH HEOOXOAMMO MPOU3BOAMTS M3 YCJOBHH, MPH KOTOPbIX
MaKCHMAaJIbHBIE HAMPSHKEHHUS B CKATOM OETOHE W PacTAHYTOH apMaType OT MOBTOpPSAIOLIEHCS
Harpy3KH HE INpeBBIIAIOT PACYETHBIX COMPOTHBICHUN OeTOoHa M apMmaTypbl Ha CXaTve H
pacTsHKEHHE M0 BEIHOCIHBOCTH COOTBETCTBEHHO.

13.3 PacyeTHble CONpOTHBIEHUs OeToHa M apMaTypsl MO BBIHOCAHMBOCTH B 00iem
cilyyae OMpeiessloTcs € YYETOM acHMMETPHH UMKIOB HarpyXeHuid, KiaaccoB OeToHa u
apMaTypsbl (MO0 MPOYHOCTH Ha CXaTHe M pacTAXKEHHE COOTBETCTBEHHO) JUlA YHCIA LIMKIOB,
paBHOro N=2-106, C HCNONb30BaHHWEM HHCHajalolled KpUBOJIMHEHHOW 3aBHCHMOCTH,
N0NYy4YEeHHO! Ha OCHOBAHHMH OIBITHBIX AaHHBIX.

[Ipu onpeneneHun pacqeTHLIX COMPOTHBIEHUH OETOHa MO BBIHOCIHBOCTH CleayeT
yUUTbIBaTh BUA OeTOHa (TSXKENbIH MM JIETKHit), a TaKxKe COCTOSHUE OETOHA MO BJIAXHOCTH,
[Ipy ompedeneHWH pacyeTHbIX COMpPOTUBIIEHUH apMartypbl 10 BBIHOC/AMBOCTH CJIEAYET
YUYUTHIBATH HATHYHE CBAPHBIX COCAMHEHHIA.

ACHMMETpPHS LIMKJIOB HArpy>XeHWH XapakTepu3yeTCs OTHOLUEHWEM MMHMMAJbHBIX W
MaKCHMalbHBIX HANpsHXKeHU B GETOHE M apMaType B MpeJesax UMKIa U3MEHEHNS HATPY3KH.
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OcHoBHbIe OYKBeHHbIe 0003HAYeHUS

Ycunus om enewnux Hazpy3ok u 8030elcmeuii 8 NONEPEYHOM CEHeHUU INeMERMa

M H3rubaroiii MOMEHT;
M, n3rubariMd MOMEHT C YYeTOM MOMEHTa YCHIHMS [pEIBapHTENLHOrO
00>XaTHs OTHOCUTENABLHO LICHTPa TAXKECTH [TPUBEJCHHOIO CeYEHHS,
N NpoJOJbHas CHIa;
0 nonepeynas cuia,
r KPYTALIMA MOMEHT.,
Xapaxmepucmuku Mamepuanos
R HOpPMaTHBHOE COTPOTHBJIEHHE DETOHA OCEBOMY CXATHIO,
Ry, Ry ger pacyeTHbie COMNPOTHUBIEHUS OETOHA OCEBOMY CXaTHK AN TNpeneSbHBIX
COCTOSIHWH COOTBETCTBEHHO MEPBOH H BTOPOH rpynm;
Rpin HOpMaTHBHOE CONPOTHBIEHNE BETOHA OCEBOMY PACTANKEHHIO;
Rpt, Rpyser pacueTHble CONPOTHBICHHS BETOHa OCEBOMY pacTSXEHHWIO JUIs MpeAebHBIX
COCTOSIHMH COOTBETCTBEHHO NIEpBOH M BTOPOH rpynit;
Ro 10c pacyeTHOE CONpPOTHBIEHHE OETOHA CMATHIO;
Ry rnepeaaTo4Has NpoyHOCTh OETOHa;
Rbond pacyeTHOE COMPOTHBIIEHHE CLEIIEHHs apMaTyphl ¢ 6eTOHOM;
Ry, Ryyer pacueTHble COMPOTHBJACHUS apMaTypbl DPacTAXKEHHIO Ui  MPENEbHBIX
COCTOSIHMI COOTBETCTBEHHO MepBOH W BTOpOH Irpynri,
R pacueTHOe CONpOTHBJEHHE MONEPEYHON apMaTypbl PaCTHKEHHIO,
Ry, pacyeTHOe COMPOTHMBJIEHUE apMaTypbl CXKATHIO AJIS MpelelbHbIX COCTOSHUN
NepBoOM rpynmsl;
Ey HayalbHBIH MOJYJb YNPYrOCTH OETOHA NPHU CXKATHH W PACTIKEHWH,
Eprea MpHBEICHHBIA MOIyJb AehOpMaLny cxatoro 6eToHa;
£y MOJY/1b YIIPYTOCTH apMaTyphbl;
E; reu MPUBENEHHBIH MoOIynb AepOpMauWd apMarypel, pPacrnoJOXEHHOH B
PAaCTAHYTOM 30HE IEMEHTA C TPEIMHAMMH,
b0, Ebio fpe/desibHble OTHOCHTENbHbIE AepopMmalvu OETOHa COOTBETCTBEHHO MpH
PaBHOMEPHOM OCEBOM CXXATHH U OCEBOM PaCTSIKEHHH;
€50 OTHOCHTENBHBIE AeopManii apMaTyphl [IPU HANIPSXKEHHH, PaBHOM Ry,
Sh.sh OTHOCHTENbHbIE AedopMaLHH ycanky OeToHa;
Ob,cr k03¢ duuueHT nonzydectH HeToHa;
o OTHOWIEHHE COOTBETCTBYIOUMIMX MOAyJeH ympyroCcTH apmarypol £

v OeroHa Ey.

Xapakmepucmuku nonodiceHUus NpOOOSbHOU APMAMYPblL 8 NONEPEHHOM CeYeHuU daemerma

OC HTHU "Texokenept”

S - o00o3Hayenvne npoaonbHOWH apMaTyphl:
a) IpH HAJIMYUKU CKATOM U PACTAHYTON OT NIEHCTBHUSA BHELLHEH HArpy3ku 30H
ceUeHUs — PAcTiONOKEHHOM B PACTANYTON 30He;
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0) NpH MOJHOCTHIO CXATOM OT AEHCTBHS BHEWIHEH Harpy3kH CeYeHHM —
pacrioNoXEHHO! Y MEHee CKaToH rpaHH cedeHHs;

B) MPH TOJHOCTBIO PACTAHYTOM OT A€iCTBHs BHEIIHEH HAarpy3KH CEYEHUH:
JJIA BHEUEHTPEHHO pacTAHYTBIX OJIEMEHTOB — pAaCloJOXeHHOH Yy Oonee
pacTAHYTON rpaHu CeyeHUs;

JNA LEHTPaNbHO-PAaCTAHYTBIX 3JIEMEHTOB — BCEH B MOMEPEYHOM CEYEHHH
3JEMEHTa,;

obo3HayeHHe NPOLONIBHOI apMaTypbl:

a) NMpH HaJIMYMH CXKaTOM M pacTAHYTOH OT ACHCTBHS BHELIHEH Harpy3ku 30H
CEYCHUS — PACIIOJIOXEHHON B CXaTol 30HE;

6) MpH MOSHOCTBIO CXKATOM OT IEHCTBHS BHEIWIHeH Harpy3Ku CEYeHHH —
pacnojIokKeHHoH y GoJiee cKaToH IpaHH ceyeHHUS;

B) MpPH MOJHOCTBIO PAacTAHYTOM OT JeHCTBUS BHEIHEH HArpy3Kd CeYeHHU
BHELUEHTPEHHO  PacCTAHYTBIX  DJIEMEHTOB — PaClONIOKEHHOR Yy  MeHee
pacTAHYTOM! rpaHu ce4yeHH .

Teomempuyeckue xapaxmepucmuxu

LIMPHHA MTPSIMOYTOJBHOTO CEHEHHS;
IIHMpHHa pebpa TABPOBOro U By TaBPOBOI'o CEYCHHH;

WIMpHHA MOJKH TaBPOBOTO M ABYTABPOBOTO CEYEHHH COOTBETCTBEHHO B
pacTAHYTOMN M CKaToH 30HaX;

BBICOTa MPSIMOYT0JILHOr 0, TAaBPOBOI'O W /IBYTaBpOBOI'O CEYEHHUH;

BbICOTA TMOJKH TaBPOBOTO M [BYTaBPOBOrO CE€YEHUH COOTBETCTBEHHO B
pacTsAHYTOH M CKaTo# 30Hax;

pacCcTOsHHE OT paBHOJEHCTBYIOIEH YCHIINMI B apMaType COOTBETCTBEHHO S ¢
S’ no Gnnxaiiliel rpaHyu ceyeHHns,

pabouas BBICOTA CEeYEHHs, paBHas COOTBETCTBEHHO A —a U h —a'

BBICOTA CxkaTOH 30HbI OETOHA,

“ X
OTHOCHTCIIbHAA BHICOTA CKATOW 30HBI 6€TOHa, paBHas Z— N
0

PacCTOAHHE MEXKAY XOMYTaMH, H3MEPEHHOE M10 JUIHHE JIEMEHTA,
IKCUEHTPHCHTET MPOAONBHOM CHABI N OTHOCHTE/IBHO LEHTPA THKECTH
NPHBEJIEHHOr0 CeYeH M, OnpeieliieMblii ¢ ydeToM ykazanui 7.1.7 n 8.1.7;
pacCTOAHMA  OT TOYKM  MPHJIOKEHHA  TMpOJONbHOM  cuiasl N g0
paBHOIEHCTBYIOUIEH YCHINI B apMaType COOTBETCTBEHHO S U S”;
3KCLEHTPUCHTET YCHINA NPEABAPUTEIBHOTO 00KATHSA OTHOCHTENBHO UEHTpA
TSUKECTH IIPUBEEHHOTO CEUEHMS;

pacCTOstHHE OT HEHTpPanbHOW OCH 10 TOYKHM [PHIOXKEHHS YCHJIHA
[penBapHTENbHOr0 00XaTHs ¢ y4eTOM M3ribatollero MOMEHTa OT BHEWIHENH
HarpysKH;

pacCTOSHHE OT TOYKHM NMPUIIOKEHHS YCUIIMS NpeBapuTeabHOro obxarus N, ¢
y4eToM H3rubaroliero MOMEHTa OT BHEIIHEH Harpy3kKH O LEHTpa THKECTH
PacTAHYTON MJIM HAUMEHEE CHKATOH apMaTypbl;

MpoJsieT 31EMEHTA;

JUIMHA 30HBI AHKCPOBKH;
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dS > dSh‘

A S!A ,‘Y
As

Us

Ap
Abl
Ared
A/oc

1 red

PJNP

P(])a P(2)

AOsp
Cop

IJHHA 30HBI NeEpelauyd MpeABapUTEIBHOIO HArpsXCHHs B apMmarype Ha
OeTOH,;

pacueTHas JUIMHa D3NIEMEHTa, MOABEPralolierocs AEHCTBHIO CXKMMaloUeH
MpOJObHON CHIIBI,

paguyc HHEpPUMH TONepeqyHOro CEe4YEHUs 3NEMEHTa OTHOCHTENBHO ULEHTpa
TSXKECTH CEUCHHS;

HOMHHAJIBHBI ~ [HameTp CTepXXHeH COOTBETCTBEHHO MNPOAOIBHOH M
nonepevyHoN apMaTyphl;

NJI0IaiH CEYEHHS apMaTypbl COOTBETCTBEHHO S 1 S

MIoWasb CEYEHHS XOMYTOB, pPACMONOKEHHBIX B OJHOW HOpMalpHOM K
NPONOABHOH OCH 3JEMEHTA ILIOCKOCTH, NepeceKalonlell HaKIOHHOE CeYEHHE,;
K03$PHUMEHT apMUpOBaHUs, oONpeaensieMbii Kak OTHOWIEHHME IUIOMaaAX
ceyeHUs apMaTypsl S K IJIoUIa/ii 1ONEpeqyHOro CeYeHHs dnemeHTa b-fiy 6e3
y4eTa CBECOB CHKaTbIX M PAaCTAHYTHIX NOJOK;

nJowaab Bcero 6eToHa B MIONepeyHOM CeUYeHHUH;

fowaab ceueHus 6eToHa CKaToM 30HBI;

nuowanb cevyeHnss 6eToHa pacTAHYTOHN 30HbL;

TJI0IaAb NPUBEAEHHOIO CEYEHHUS IEMEHTa;

nnomaas cMATH 6eToHa;

MOMEHT HHEPLMH CeyeHHUd BCero OeTOHa OTHOCHMTENBHO LEHTPA TAKECTH
CEYCHHS DJIEMCHTA,;

MOMEHT HHEPUMH NPUBEACHHOTO CEYEHHs IJIEMEHTa OTHOCHTENBHO €ro
LIEHTpa TAKECTH;

MOMEHT COMpPOTHB/EHMA CEYEHUS DACMEHTa [ KPAWHEro pacTAHyTOro
BOJIOKHA.

Xapaxmepucmuku npedsapumenbHo HANPAXCEHHO20 INeMEHMA

YCHIIME MNpEABAPHUTCABHOTO 00XKaTHA C y4eToM MOTEpb MpeABapHTEIbHOro
HamnpsXEHWA B apMaType, COOTBETCTBYIOUIMX paccMaTpUBAEMOW CTaiuu
paloTh! 3JIEMEHTa;

YCHUNUEC B HANPAraeMOH apMaType C yYCTOM COOTBETCTBEHHO IMEPBBIX H BCEX
1noTeph MpeaBAPUTENLHOTO HaMPSKEHUS,

Npe/iBapUTENbHOE HAMps)XXEHHE B HampsraeMoi apMaType C YY4€TOM HOTEPb
NPCABAPHTEILHOIO  HAaNpsXXEHWs B apMatrype,  COOTBETCTBYHOIIHMX
paccMaTpuBaeMoit CTaanu paboThl 3J1EMeNTa;

[OTEPH NPEABAPUTEILHOIO HaNPSIKEHHS B apMaType;

CKHUMAIOILME HAnpsKeHus B OETOHe B CTalWM NpeiBapUTENbHOrO 00xkaTHs ¢
Y4eTOM M0TePb NPeBAPUTEIBHOIO HANPHKEHUS B apMaType.
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Ipunoxenne b
(cnipasounoe)

Pacuer 3akiaaaHbIX AeTajaei

b.1 Pacyer HOpMaJbHBIX aHKEpOB, TNPHBapeHHbIX BTaBp K MJIOCKHM 3/1€MEHTaM
CTalbHBIX 3aKJalHbIX JeTaled, Ha [ACHCTBHE H3rHGaOMX MOMEHTOB, HOPMANbBHBIX U
CABHraloIUX CHJI OT CTAaTWYECKOM Harpy3kd, pacroJIOKEHHBIX B OJHOH NJIOCKOCTH
CUMMETPHH 3aKNIaJiHOMN JeTajH, NPOU3BOANTCA U3 YCIOBHS:

. N .
Qan, +—L <, (b.1)
Qan,j,O Nan,j,O

rae N,, ; — Hanbosiblliee PaCTATHBAIOWIEE YCHIIHE B ONHOM DAy aHKEPOB, PaBHOE:
M N
Ny, =2, N (5.2)
Z f'lan
Qun.; — — CABHTAIOLIEE YCHIIHE, PUXOAAIIEECS HA OZIMH PAJ AHKEPOB, PABHOE:
0, 3N !
0, =270 an (5.3)
n

an

o — HauboJIbLIEE CKMMAIOLLEE YCHIIHE B OHOM Py aHKEPOB, OrpeneaseMoe no popmyJie

N M_N (b.4)

an

Pucynox b.1 — Cxema ycnanii, AeHCTBYIOIINX HA 3aKAAAHYIO A€TA/b

Q.. ;0 — CABHMTalOLIas Cuna, BOCHPHHUMaEMas aHKepaMu, orpefensercs no gopmyone

Qan,j,O =Ys,sh 'Aan,j Ry R, (B.5)

PAE Y ¢ ~ KOIPOUUMEHT, IPUHAMACMbIH paBHbIM 1,65,
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N

m,,j‘o—npenenbﬂaﬂ pacTaruBaromias cwja, BOCHpUHMMaeMas OJAHHM DP3aIOM aHKEpOB,

onpenensercs 1o gpopmyJe

Nan,j,O = Rs ) Aan,j' (56)
B ¢opmynax (b.1)-(b.6):

M, N, Q — MOMEHT, HOpMa/IbHas M CABHTAIOLLas CHJIbI, NEHCTBYIOLIHE HA 3aKIAHYIO JETalb
COOTBETCTBEHHO; MOMEHT OOpeaciIsseTcst OTHOCHTE/IBHO OCH, paCHOHO)KCHHOﬁ B
[JIOCKOCTH HApYXHOM IPaHH NJIACTHHBI M NPOXOAAIIEH Yepe3 UEHTP TAXKECTH BeexX
aHKepOB;

Ngn —YHUCJIO DPAAOB AHKEPOB BJi0JIb HanpaBJ/ICHHS C,ﬂBHraPOHleﬁ CUlbl, €CIH HE
obecneunBaeTcss paBHOMEpHas [epenaya ciasuraionled cuiasl O Ha BCE panml
aHKEpOB, TO MpHU ONpeleleHu CABHrarmero ycuans Q,, yuuTsiBaercs He 6onee
YCTHIPEX PANOB,

7 — pacCTOsIHHE MEXAY KpaiiHUMH psiaMH aHKEPOB;

A — CyMMapHas MJjiollaab nonepeyHOro CCHYCHUs aHKEpPOB Haubosee HanpsAXCHHOro

an, f
pana,
Ilnowwanp cedeHns aHKepOB OCTaNbHbIX PAJOB A0JDKHA MPUHUMATHCHA PaBHOM MloaaH
ceyeHHs aHKepOoB Haubosee HanpsXEHHOro psja.

B ¢opmynax (2) u (4) HopmanbHas cuna N CUMTAeTCsl [MOJOXHTENBHOH, eciu
HalnpasJ/ieHa OT 3aK1aJHOM neTany (CM. pUcYHOK b.1), M oTpuuaTenbHOM — €C/IH HanpaBsieHa K
Heid. B cnyuasx, kxorma N, noaydaeT oTpHuareqbHoe 3HauyeHue, 1o B ¢opmyne (b.3)
npuHumaeres Ng, = N,

Ilpy pacnionoxeHHy 3akiagHol Jetand Ha BepxHed (npu  GETOHMPOBAHWH)
MOBEPXHOCTH H3JENHA 3HaueHHe N, IPHHUMAETCS paBHBIM HYJIH0.

b.2 B 3aknagHoli aeranu ¢ aHkepaMH, NpMBapeHHBIMKM BHAXJECTKY 1101 YIJIOM OT 15 no
30 °, HakJIOHHBIE aHKEpa PacCYMTHIBAIOTCSA Ha jcicTBue caBurawowieit cuabl (mpu Q > N,
rae N — oTpbiBarollas cuaa) no popmysne

0-0,3N,,
an,inc :T’

(5.7)

rae Aaninc ~ CyMMapHas IIOaAb MONepeyHoro cE4eHHa HaKJIOHHBIX aHKEPOB;
an—cM. 8.1.1.

Ilpy 3TOM JAOKHBl YCTaHaBIMBaTbCH HOPMajbHbIE aHKepa, PAaCCYMTBIBAEMBIE IO
dopmyne (b.1) u npu 3naueHusx Q,,, paBHbix 0,1 caBHraroLiero ycuins, onpeaeaseMoro no
dopmye (b.3).

b.3 KoHCTpyKLHs CBapHBIX 3aKNaaHbIX AeTajedl ¢ NpHMBapeHHBIMH K HHUM 3JIEMEHTAaMH,
nepealoLiMMH HarpysKy Ha 3akiaiHble JETalH, JoMkHa obecrneynBarh BKIKOYEHHE B paboTy
AHKEPHBIX CTEPKHEH B COOTBETCTBUM C NPUHATOH pacyeTHOW cxeMO#. BHEIWHHE 3/1eMEHTRI
3aKkiaJHbIX AeTaned W WX cBapHble coeaMHeHus paccyuTeiBatorcs cornacHo CIT 16.13330.
[Tpu pacyere nnacTuH M GacoHHOro MpokaTa Ha OTPBIBAIOILYIO CHY NPUHUMAETCH, YTO OHM
LUAPHUPHO COEAMHEHDBI C HOPMabHBIMH @aHKEPHBIMH CTEPKHAMM.

Kpome TOro, tonumHa nyacTvHbl ! pacyeTHOH 3akjJaqHOW A€TalM, K KOTOpOM
NMPUBAPHUBAIOTCA BTABp aHKEpa, NOKHa NPOBEPATLCS U3 YCIIOBHA:
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120,25d,, %‘-, (B.8)

5q

rae d,, — AMaMeTp aHKEePHOTrO cTepxHs, TpeOyeMblit no pacuery;
Ry, — pacueTHOe CONPOTHBIICHHE CTAlH Ha Cpe3, NpuHUMaeMoe cortacHo CII 16.13330.

Jnis THMOB CBapHbIX COENUHEHMH, obecreuuBaroliMX OOJIbLIYI0O 30HY BKJIIOYECHHSA
nnaacTvHel B paboTy NpH BLIPHIBAHHHM M3 HEE AHKEPHOrO CTEpXKHS W COOTBETCTBYIOLIEM
060CHOBaHHH BO3MOXHA KOppeKTHpOBKa yc/0BUA (b.8) ¢ wenplo yMEHBIIEHUS TOSLMHbI
[JIaCTHHBI.

TonmmuuHa MIACTHHBl J0JDKHA TaKXe YIOBJIETBOPATH TEXHONOTHYECKUM TpeOOBaHHAM
1o CBapKe.
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IIpunoxenue B
(cipaBo4HOe)

Pacyer KOHCTPYKTHBHBIX CHCTEM

B.1 Pac4eT Hecynx KOHCTPYKTHBHBIX CHCTEM JOJXKEH BKIIOYATb:

Onpejie/icHHe YCHJIMI B 3/E€MEHTaX KOHCTPYKTHBHOM CHCTEMbI (KOJIOHHaX, TUIMTax
MepeKpbITHIl M NOKPBITHSA, QYHAAMEHTHBIX TUIMTaX, CTCHAX, A/pax) M YCHIHH, NEHCTBYIOLIHMX
Ha OCHOBaHHS QYH1aMECHTOB;

OMNpe/Ie/ICHUE NepeMELeHWH KOHCTPYKTHBHOM CHCTEMBI B LIEJIOM M OTHAENBbHBIX €€
3JIEMEHTOB, a TAKXKE YCKOPeHHH KoseOaHHs NEPEKPBITHI BEPXHUX 3TAXKEN,;

pacyeT Ha YCTOHYMBOCTb KOHCTPYKTMBHOW CHCTeMBl (YCTOHYMBOCTb QOPMBI H
MOJIOXKEHHUS);

OLIEHKY Hecyluel cnocoGHOCTH U AedopMaLiid OCHOBAHHS;

a B OTAENbHBIX C/Iy4YasX W OUEHKY CONpPOTHBISEMOCTH KOHCTPYKTHBHOH CHCTEMBI
NpOrpecCUpYIOLLEMY pa3pyLUEHHIO.

B.2 Pacuer Hecyued KOHCTPYKTHBHOH CHMCTeMBbi, BK/IIOYAlOLIEH HaJA3eMHbie H
Moa3eMHbIE KOHCTPYKLIUH M GyHAAaMEHT, Clie/tyeT MpOM3BOAMUTD A CTalMH JKCMIyaTaluuH. B
clyyae CyLIECTBEHHONO M3MEHEHHs pacuyeTHON CUTyalMH B MpOILEcCe BO3BEIEHHS pacyeT
HeCylerd KOHCTPYKTMBHOH CHCTEMBI CAEIYET MPOM3BOAUTH A BCEX [MOC/IEROBATENbHBIX
CTagui BO3BENCHMUs, MNpPUHUMAs pacYETHBIE CXEMbl, OTBEYAIOIIME pPACCMATPUBAEMBIM
CTaJHSM.

B.3 Pacuer Hecywieil KOHCTpYKTHBHOH cHCTeMbl B 00wieM cCly4ae ClexyeT
MPOU3BOAMTD B NMPOCTPAHCTBEHHOH MMOCTAHOBKE C yYETOM COBMECTHOMH paboThl HA3EMHBIX H
MOA3EMHbBIX KOHCTPYKLMi, GyHIaMEHTa U OCHOBaHHS MO HUM.

B.4 Tlpu pacuete Hecymiux KOHCTPYKTHBHBIX CHCTEM, COCTOALIMX H3 COOpHBIX
3JIEMEHTOB, CJIEAYET YYUTbIBATh NOAATIMBOCTb UX COEAUHEHHH.

B.5 Pacuer HecymMX KOHCTPYKTHBHBIX CHCTeM CJE€QyeT NPOM3BOIMTbL C
MCNOJIb30BAHMEM  JIMHEHHBIX M HENUHEHHBbIX  AeQOpMAaLHOHHBIX  (HKECTKOCTHBIX)
XapaKTEPUCTHK KENE300€TOHHBIX 3JIEMEHTOB.

Jluneiiubie  nebopMalMOHHBIE  XapaKTEPUCTHKM  KEAE300€TOHHBIX  3/1IEMEHTOB
ONpeAeNstOT KaK A/ CIIOHIHONO yNPYroro Tena.

Henunednple nedopmaiHoHHbie XapaKTEPUCTHKH jkee300€TOHHBIX 3EMEHTOB MNpH
M3BECTHOM apMHMPOBaHWM ClELyeT ONpEle/sTh C YYeTOM BO3MOXHOro 00pa3oBaHHs TPelHH
B IONIEPEYHBIX CEYEHHAX, a TAKXKE C YYETOM pa3BUTUA Heynpyrux Aedopmauuii B 6etone u
apMmarype, OTBEYaloILUX KPATKOBPEMEHHOMY M 1JIMTEIbHOMY NEHCTBUIO Harpys3KH.

B.6 B pesynbrare pacuera Hecylied KOHCTpYKTMBHOW CHCTEMBI [O/DKHBI OBITh
YCTAHOBJIEHBI: B KOJOHHaX — 3HaueHWs NPOAOJbHBIX W TONEPEYHBIX CHA, H3rMbatolImX
MOMEHTOB; B IUIOCKMX TMUIMTax [MEPEeKPbITHH, MOKPHITHS M (QYHIAMEHTOB — 3HAYCHHA
U3rubalolMX MOMEHTOB, KPYTALLMX MOMEHTOB, MOMEPEYHbIX U NPOAObHBIX CHII; B CTEHAX —
3HaY€HHUs NPOJOJBLHBIX U CABMIAIOLIUX CHII, M3rHOAIOLIMX MOMEHTOB, KPYTAILIMX MOMEHTOB H
NOMNEPEUHBIX CHJI.

Onpenenenue ycunuid B 37eMEHTaX KOHCTPYKTHMBHONH CMCTEMBI C/IEAYET [IPOU3BOAHTHL
OT JEHCTBUA PACYETHBIX MOCTOSHHBIX, AIUTENBHBIX U KDATKOBPEMEHHBIX HArpy3o0K.

B.7 B pesynbrate pacuyera Hecyuled KOHCTPYKTHBHOW CHMCTEMbl OOJUKHBI ObITb
yCTaHOBJIEHbl 3HAYEHHUs BEPTUKANBHBIX MepeMelUeHHH (MpornboB) NEPEKPhITHH KU MOKPLITHH,
rOPU30OHTA/IbHbIE MEPEMEILEHUS KOHCTPYKTHBHON CHCTEMbl, a /i 3[aHWH 110BbILEHHON
ITAKHOCTH — TaKXe YCKOpeHUs KoneDaHWil MepeKpbITHil BEpXHMUX dTaxeh. Beauunua
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nepeMELIeHHH H YyCKOpeHHS KoneOaHMi He NOKHA NpeBLILIATH JONYCTHMBIX 3HAuYEHHI,
YCTaHOBJIEHHBIX COOTBETCTBYIOWHMH HOPMAaTHBHBIMU 1OKYMEHTAMH.

I"opH30HTABHBIE MEPEMEILICHHUS! KOHCTPYKTHBHOH CHCTEMBI ClIELYET ONpedeNnsith OT
NEACTBHA pacye€THhIX (471 mpenebHbIX COCTOSAHMH BTOpPOH TpyMMbi) NOCTOAHHBIX,
IJIUTENbHBIX U KPATKOBPEMEHHBIX FOPH3OHTANIBHBIX H BEPTHKAIbHBIX HATPY30K.

BepTukanbHbie nepeMellierns  (MporuObl) MEpeKpuiTH M MOKPBITHH  cliefyeT
OfMpeaeassiTb OT JEHCTBMS HOPMATHBHLIX TNOCTOSIHHBIX M JUIUTENbHBIX BEPTHKANbHbBIX
Harpys3ox. '

JecTkocTHbIE  XapAKTEPUCTHUKHM 3JIEMEHTOB KOHCTDYKTHBHOH CHCTEMBI Clieayer
NIPUHKMATD C YYETOM apMHUPOBAHHUA, HATMYHS TPELWHUH U HeyNpyrux aedopmaunii B 6eToHe U
apMmaTtype COracHO yka3anusm 8.2.26, 8.2.27.

Yckopenns konebaHui nepeKpeITHI BEpXHHX 3Taxel 3JaHHA CclielyeT onpeaensTbh NpH
AeHCTBHH MyJ1bCalMOHHOMN COCTABJAIOILEH BETPOBOI Harpy3Ku.

B.8 Ilpn pacuete Ha yCTOHYMBOCT KOHCTPYKTHBHOH CHCTEMBI ClieAyeT MPOH3BOIUTH
NpOBEPKY YCTOMYMBOCTH (OPMBI KOHCTPYKTMBHOH CHCTEMBI, a TaKXe YCTOHYHBOCTH
MOIOXEHUS KOHCTPYKTUBHOH CHCTEMbl HA ONPOKHIbIBAHHE U Ha CHABHT.

B.9 Pacyer Ha ycTOHUMBOCTb KOHCTPYKTHBHOW CHCTeMbl ClefyeT NpPOW3BOAMTHL Ha
JIEHCTBUE DaCUETHbIX [MOCTOSHHBIX, [UIMTENbHbIX M KPAaTKOBPEMEHHBIX BEPTUKAIbHBIX ¥
rOPH30HTAIbHbIX HATPY30K.

IIpu pacuere yCTOMYMBOCTH (POPMBI KOHCTPYKTMBHOM CHCTEMBI KECTKOCTHBIE
XapaKTepUCTUKH DJIEMEHTOB KOHCTPYKTHBHOH CHCTEMbl DPEKOMEHIYETCS NpPUHUMaTbh C
Yy4YETOM apMHpOBaHHM#, HaTMIUS TPEILMH U Heynpyrux aedopmannii B 6eToHe U apmarype.

Ilpn pacyeTe yCTOHYMBOCTH TIOJOXKEHHWS KOHCTPYKTHBHBIE CHCTEMBI ClEAYeT
paccMaTpuBaTh Kak xecTkoe HeaehopMHpOBaHHOE TEJIO.

IIpu pacuere Ha ONpPOKUBIBAHHE YACPIKUBAIOLMHA MOMEHT OT BEPTHKAJIbHON Harpy3kH
JOJDKEH MpPEBHIIATH OMNPOKHIBIBAIOIIMA MOMEHT OT TOPU3OHTANbHOM Harpysku ¢
ko3¢ dhuumeHToM 3anaca 1,5.

Ilpn pacuere Ha CABHT Yyaep)KHBalollas FOPU30HTallbHas CHila JO/rKHa MNpeBbIIATh
AeficTBYIOWYIO CABUramly cuiy ¢ kodpduunmentom 3amaca 1,2. Ilpu atom crenyer
y4YUTBIBaTh Haubosee HEONAronpHATHbIE 3HAYEHUS KOIGPHULUMEHTOB HANEKHOCTH MO
Harpyske.

B.10 Pacyer Ha yCTOHMYMBOCTE NPOTHB HPOTPECCHUPYIOLIErO pa3spyLICHHA JOJKEH
obecrneynBaTh NPOYHOCTh M YCTOHYUBOCTH KOHCTPYKTMBHOW CHUCTEMBI B LIEJIOM MpPH BBIXOAE
M3 CTPOSi OJHOTO KaKOro-jnbo 3eMEHTa KOHCTPYKTHBHOW CHCTeMbl (KOSIOHHBI, y4acTKa
CTEHBI, YYacTKa TEpeKpLITHA) W BO3MOXHOM MOCJEAYIOUIEM pa3pyIleHHH OiM3iexammx
aeMenToB. Kpome Toro, B 000CHOBaHHBIX CITy4YadX pacCMaTPHBAETCA pacyeTHas CHUTyalHus ¢
BBIXOAOM M3 CTPOS YacTH OCHOBaHHs Mo $hyHIaMeHTaMH (HanpuMep, B ciiydae obpa3oBaHus
KApCTOBBIX MPOBAJIOB).

B.11 Pacuer Ha yCTOHYHMBOCTb INPOTHB MPOIPECCHPYIOLIEr0 Ppa3pyiliCHHs CleayeT
MpOM3BOAMTD TNpH JEHCTBHM HOPMATHBHBIX BEPTHKAIBHBIX HArpy3oK ¢ HOpPMaTHBHBIMH
3HAYCHHAMM CONPOTHBIICHHA OETOHA M apmaTyphl.

B.12 Ouenky nHecylluei cnocobHOCTH U AebopMauuil OCHOBAHHA CEeAYeT NMPOH3BOIUTh
COrIaCHO COOTBETCTBYIOIUMM HOPMATHBHBIM JOKYMEHTaM TNpU JECHCTBMM YCHIHH Ha
OCHOBaHHe, YCTAHOBNEHHBIX HPU pacyeTe KOHCTPYKTHBHOW CHCTEMbI 3[laHH4.
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Meroabl pacyera

B.13 PacueT KOHMCTPYKTMBHBIX CHCTEM TIPOM3BOAST METOAAMM CTPOWTENBLHOM
mexaHHkd. Ilpn aTomM B oflUEM Ciyyae peKOMEHAYETCS HMCMOJNL30BATb METOA KOHEYHBIX
JNIEMEHTOB.

B.14 [Ina oueHk Hecymied crnocoGHOCTH MNEpeKpBITHH HONYCKAeTCA HCIMONb30BaTh
pacueT METOAOM MpelebHOO PaBHOBECHS.

B.15 PacueT KOHCTPYKTHBHOH CHUCTEMBI METOAOM KOHEYHBIX IEMEHTOB TPOM3BOLUTCS
KaK rpOCTPaHCTBEHHON CTaATHYECKH HEOTIPEAETHMOM CUCTEMBI.

B.16 MopeaupoBaHue KOHCTPYKTHBHBIX CHCTEM MPOM3BOJAT C TPHUMEHEHHEM
0005104€4HbIX, CTEPXKHEBLIX H (€CIU ITO HEOOXOAMMO) 00BEMHbBIX KOHEYHBIX JJIEMEHTOB.

B.17 [lpu co3panuu npoCTPaHCTBEHHOH MOJEAM KOHCTPYKTHBHOH CHCTEMBI CiaeayeT
YUHTLIBATb XBpaKTep COBMECTHOH paboThl CTEpXHEBbIX, OGONOYEYHBIX M OOBEMHBIX
KOHEYHbIX JJIEMEHTOB, CBA3aHHBIH C Ppa3NHMYHBIM KOJIMYECTBOM CTeneHed cBoOOAbI ans
KaX10T0 U3 YKa3aHHBIX J1EMEHTOB.

B.18 JledbopMaTvBHEIC CBOHCTB2 OCHOBAHMSA CileyeT YUNUTHIBATh MYTEM HCIIONL30BaHUS
OOLLENPUHATBIX PaCYETHBIX MOJAENEH OCHOBaHMSA, NPUMEHEHHUS Pa3IMYHBIX THITOB KOHEYHBIX
2JIEMEHTOB MIIM KpacBBIX YCIOBMH ¢ 3aJaHHOH MOJATIHBOCTBIO, MOJEIMPOBAHHA BCETO
MaccuBa TpYHTa MO 3[aHWEM M3 OOBEMHBIX KOHEYHBIX JJIEMEHTOB, JIMOO KOMILIEKCHO ~ ¢
MCNOJb30BAHHEM BCEX BbILICMEPEYHCICHHBIX METOOOB.

B.19 Ha neppoit craimM pacyeTa KOHCTPYKTHBHOM CHCTEMbI  J0TTyCKa€TCs
ne(opMaTUBHOCTL  OCHOBaHMS  YYMTBIBATL C  MOMOUIBIO  KO3QGHMLMEHTA  [10CTENH,
NPUHUMAEMOTO N0 YCPEeJHEHHBIM XapaKTEPHCTUKaM IPYHTOB.

B.20 Ilpu ucnonb3oBaHUM CBAHHBIX UK CBaHHO-MJMTHBIX QYH/IaMEHTOB CBaH CleNYET
MOJIEIMPOBATh KaK xene300eTOHHbIE KOHCTPYKLIMM MM YYUTHIBATh UX COBMECTHYIO paboTy ¢
rpyHTOM 0000IIE€HHO, pacCMaTpuBas OCHOBaHHE Kak €AHHOE C TPHUBEINCHHBIMH
k03¢ HULHEHTAMYU NTOCTENH.

B.21 Tlpy nocTpoeHHH KOHEYHO-IJIEMEHTHOW pAaCcCYeTHOH MOJENH pasMepsl M
KOHOUIypallMIO KOHEYHBIX D3/IEMEHTOB CIEYeT 3a7aBaTh, MCXOIid W3 BO3IMOXKHOCTEH
MPUMEHACMBIX KOHKPETHBIX PACHETHBIX TNpPOrpaMM, M TpPHHHMATb TaKMMM, 4TOObI Oblia
obecneyeHa HeobXxoaumasi TOUHOCTb ONpENle€HUs YCUINit Mo JUTMHE KOJOHH Y MO TJIoW@Iu
TJIUT NEPEKPHITHIA, PYHIaAMEHTOB U CTEH,

B.22 JKecTkocTHbIE XapaKTEPHCTHKH KOHEYHBIX DJJCMEHTOB Ha MepBOHa4ajIbHOM
CTaJMM pacyeTa KOHCTPYKTHBHON CHCTEMbI, KOTJa apMHpPOBaHHE KOHCTPYKLHMH €lie He
M3BECTHO, CNIENYET ONPEAEIATH 110 TMHEHHBIM J1e)OpMaLIHOHHBIM XapPAKTEPHCTHKAM.

B.23 Tlocne onpepenaeHHs apMaTypbl B MJIMTax NepeKpBITUA W TOKPLITUH Clexyer
MPOU3BECTH MAOMONHUTEIbHBIA pacyeT NMporuboB ITHX KOHCTPYKUHH, MPUHHMAS YTOYHEHHBIC
3HaYE€HHUA HITHOHBIX XECTKOCTHBIX XapaKTEPHCTHK IIMT C yYE€TOM apMHMPOBAHHMS B NBYX
HanpaBJ/ICHUAX.

B.24 PexomeHRyeTCs BBIMONHUTL TAKXKE NOMOJHUTENbHbIA pacyeT KOHCTPYKTHMBHOM
cucteMbl a8 6ojee TOUHOH OLEHKH HM3TrHOAIOUIMX MOMEHTOB B J/EMEHTaX MNEPEKPLITHH,
NOKPBLITUH ¥ (QYHAAMEHTHBIX IIWTAX, a TAKXKE NPOAONIBHBIX CHJI B CTEHAX M KONOHHAX C
YyYETOM HEJTHHEHHBIX )XECTKOCTHBIX XapaKTEPUCTHK KOHEUHBIX JJIEMEHTOB.

B.25 Pacuer KOHCTPYKTHBHBIX CHUCTEM METOJOM KOHEUHBIX 3JEMEHTOB ClefyeT
MPOU3BOAMTh C  MCHOJbL30BAHMEM  CHeLManbHbLIX  cepTHQUUMpOBaHHbIX B  Poccuu
KOMMbIOTEPHBIX MIPOrpamMm.

B.26 Pacuer Hecyuied cnocoOHOCTH NMEPEKPLITHI METOAOM NPEAENbHOIO paBHOBECHS
clielyeT NPOU3BOAMTE, MPUHHUMas B KaueCTBE KPUTEPHUs PaBEHCTBO paboT BHENIIIMX HArPY30K
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M BHYTPEHHHX CWJl Ha MepeMeWeHUAX B NpeNeSbHOM DaBHOBECHM TUIUTHI NEPEKPHITHS C
Haubosee onacHON cXEMOMH H310M4, XapaKTepu3yoleH ee paspylIcHHe.

B.27 PacueT KOHCTPYKTHBHBIX CHCTEM YHHKANIBHBIX 3AaHMA M COOPYXEHUi, a Takxe
obbekToB I ypoBHs orsercTBeHHOCTH N0 ['OCT P 54257 pekoMennyeTcs BBINONHATH NpH
Hay4HO-TEXHHYECKOM COMPOBOXACHUH OpraHU3aLHil.
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Ipuaoxeune I'
(cnpaBouHoe)

duarpammsl 1e¢popmMupoBaHus GeToHa

Il AHanuTuyeckas 3aBUCHMOCTh KPHBOJMHEHHBIX JuMarpaMm JedhOpMHpPOBaHUSA
0eToHa NPUHUMAETCS B BUAE!
8"1 = Gm/(Eme )’

d8m=dcm/(Emvkm), D

rae g,, 0,, Em — COOTBCTCTBCHHO OTHOCHTCIILHLIC ne(bopmauuu, HaMNMpAXKCHHA, HA4YaJIbHbIC

molynu ynpyroctH (d —3Hak auddepeHuuana);
m — vHJeKC MaTepuana (1 6etona m = b, bt ; nas apMaTypsl m=s);

V,, — KOOOQUUHEHT M3MEHEHHA CEKYIIero MOIy/s, OnpeaenseMelil 1o
dopmyne

Vo, =\7,,,i(v0—\7m)\/1—mm—m2n2 , Ir.2)

3/1eCh V,, — 3HauUeHHe KoIQPUUHEHTa B BEPLIKMHE [MarpaMMBbl (1ip4 ©,, =G, );

Vo — HayajbHbIA KOIQOHLIMEHT H3MEHEHUS CEKYLIErO MOAYAA (B Hayane AMarpaMMbl
WJIM B Hayane ee KpUBOJIMHEHHOIO 0Tpe3Ka);
0y, My — KOOYPOUUMEHTBI,  XapakKTEepU3ylolUMe  TOJHOTY  AMarpaMmbl  MaTepuana,
Wy =1~ ;
T — YPOBCHL NMPHUPALLEHUS HANPAKEHUH, KOTOPBIH ONpEAEsAeTCS KaK OTHOLIEHHE

n= (cm “Omel )/(am “Om,el ) ) (I'.3)

(Gm ~Om.el ) 20;

Oy el — HAMPSDKEHUS, OTBEUAIOUIME NIPEAENY YTIPYTOCTH MaTepHana,

vf‘,',~r<09(b(1munem M3MEHEHUs KacaTelIbHOrO MOAYJIsl, CBA3aHHBIA C KO3(QHLHEHTOM

M3MEHEHHS CEKYLLEro MOAYIIS COOTHOLIEHHEM
—1—=——1—-i c)-m(VO_Qm)((‘)l +2C°2n)
VeV v (6,,, ~Cpel )\/l — o -,
B dopmynax (I'.2) u (I".4) 3Hak NaOC NPUHUMAIOT JUIL AHArpaMMbl 1e(GOpMUPOBaHHUs
apMaTyphs! H 111 BOCXOAALUEH BETBH quarpaMMbl nehopMUpoBaHus OGETOHA, @ 3HaK MMHYC —

IS HUCXOJAWIEH BeTBM auarpaMMel nedopMupoBaHHs OeToHa. Hucxonpduryro BeTBb
JAMarpaMMbl paspellaeTcs HCHOMb30BaTh A0 YpOBHA HampsokeHud 120,85 (c yuerom

r.4)

AOMOJIHUTENBHBIX YKa3zaHui [7.2).

I''2 Tlpn opHOOCHOM W OJHOPOAHOM CxaTuM OeToHA MCXO/IHAas JMarpamma
aepopmyposanms berona (pucynok I'.1) onuceiBaercs 3asucumocramu (I.1) — (I'.4), B
KOTOPbIX CJICAYET IPUHUMATE:
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ans obeux BeTBEH AMarpaMMbl
Gp = Ry sers Op 1 = 0V = ab/(ébEb )m =0,/8,, (I'5)
IS BOCXOAAILEH BETBH
Vo =1, ] =2_2,50b, (F6)

JUIS HUCXOAALICH BETBU

Vo =2,05v,; 0, =1,959, -0,138, Tr.7n
Oy Rb,sel -
Gbr
o Eh €y Em Ep
Qk(tgﬁk = Ebv,’;)
o)
\l/
/ OM_b = _'Rh,ser

Pucynox I'.1 —- KpnBonuHeiinble AHarpammel AepopMupoBanus GeroHa

A6uucca BEpIIHHB AHArpaMMbl OCEBOTO CKaTHs BETOHa ONpeaeasteTcR 1o popMyne

éb:—._B_}\’1+0,75)\4B/60+0,2)\./B’ (T'8)
E, 0,12+B/60+0,2/B

rae B — kiacc 6€TOHa 10 NPOYHOCTH Ha CXKATHE;
A — 6e3pa3mepHbIi KOAGOULMEHT, 3aBUCALIMH OT BUa OETOHA U MPUHUMAEMbIHA PaBHbIM:
IJIs TAXKENIOTO M MejIKo3epHucroro 6etona A =1;
JU1si 1erkoro 6eToHa CpeiHei MIOTHOCTH D, (KT‘/M3) A =D/2400;
Ui sgenctoro 6etoHa A =0,25+0,35B.
Ilpy OOHOOCHOM H OAHOPOLHOM pacTskeHMM OeToHa HCXOAHas JAMarpaMma
nepopmupoBanns OeToHa onuckiBaeTcs 3aBucumocTamu (I'.1) — (I'.3), B KoTOphIX ClenyeT
NPUHUMATh!
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Opr = Rot serVoug Obtet =00 = Oy /5

R : ; T.9)
Yy =(0,6+0,15Rb,,, /Ry, ) / Vorg

3RECh Ty, ~ KOIQOUUMCHT, TNPUHUMACMBIA MPH  UCHTPANbHOM PACTAKCHHM PaBHbIM

eMHHLE;
JUIS U3rubaembix d1EMEHTOB

Torg =¥ +0,007),0,9 <7, =2-3//h, , (.10)

3pech f1, = 30cM ~ HeKOTOpas dTajOHHas BBICOTA CEYEHHUS,
h ~ BbICOTA CEYEHHUH B CM,
Ry, =2,5MIla.

Mlapametpbl vy, @, ,Beruucnsior no ¢opmynam (I6), (I.7) ¢ 3ameHoit v,

Ha Vp,.
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Ipunoxenne J1
(cipaBo4HOE)

PacyeT KOJIOHH KPYIJIOro H KOJAbIIEBOr0 CeYeHH i

.1 PacyeT NpoyHOCTH KOJBLUEBBIX CEYEHHH KOJOHH (pUCYyHOK [I.1) MpH COOTHOWEHMH
BHYTPEHHETO U HapYXXHOTO pPagHycoB ri/r; = 0,5 v apmMaType, paBHOMEPHO paclipeleiecHHOM
110 OKPYXHOCTH (TTpH MHHUMYM CEMH MPOJOJIBHBIX CTEPHKHAX), TPOU3BOAATCSA B 3aBUCHMOCTH
OT OTHOCHTE/IbHOM MJIOILAAHM CXKaTOH 30HbI OeTOHa

N +R A, ‘ L)
RyA+(Ryc +1,TR) 4 1o

gcir =

a) npu 0,15 <&, < 0,6 — u3 ycnoBus

) sinng ;. +R A
s

A fO[

M ~<-(RbArm +RscAs tot"s (1 I 7§c1r)(0 2+1 3E-'czr) (A.2)

6) mpu & < 0,15 ~ 3 ycnosus

M S(Rydry, + R A o )ﬂ‘%-gi— +0,295R, A, o,7;; (13)

e g 2 VOISR A
eirt = RbA + Rsc As tot ,

B) npu & > 0,6 — U3 ycoBus

>

M <(RyAr, + Ro A o1 )-Si“lf—“i (4)

rae

by = (5)
RyA+R As tot

B ¢opmynax (I.1) - (A.5):

A o1 — TIJIOWIAD CEYEHUS BCEH MPOJOJIBLHON apMaTyphl;
b = ﬁ_i”_z_;
2
— pajMyc OKPYXXHOCTH, NpPOXOAAUIEH Yepe3 LEHTPbl THKECTH CTEPKHEH MPONOILHOH
apMarTypbl;
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N

Cocamas 301g l R cir

______________

€9

y |

si0f

Pucynox /1.1 — Cxema, npuRHMaeMad [ipH pacueTe KOJbUEBOI0 CEHECHHA CHKATOr0 3JIeMEHTa

MoMeHT M onpegensercs ¢ y4eToM BIHAHUA NPoruba dJieMeHTa.

.2 Pacuer mpoyHOCTH KpYyrJbIX cedeHHH KonoHH (pucyHok [1.2) ¢ apmarypoi,
PaBHOMEPHO pacCnpefe/icHHON 110 OKPYXHOCTH (MpH 4MCle MUHHUMYM CEMH TNPOAOJbHBIX
CTepiKHE), MpH kiacce apmarypsl He Beitie A400 npoBepsercs U3 yCl0BHUS

.3 .
2 sin"ng ;. sinng ;.
cit ~>cil
M <ZRyAr, ——=%+ R A /| —=+0 |r,, (1.6)
3 T T
rae r, uro—coMm. J1.1;
E.ir — OTHOCHTENbHAsA TJOLIaAb CXaTOM 30HBI OeToHa, ompenacnseMas CilenyIoHM

obpa3zom:
TIPY BBITIOJIHEHUH YCAOBHS
<
N<0,77R,A+0,645R A4, ,,, (1.7)
U3 pEILICHHA YpaBHEHHUA
N+ R, 4 sin2n€ .,
Eeir = o (1-8)
RbA + Rs As,tot
MPH HEBBINOTHEHUH ycioBus ([].7) — U3 pelieHUs ypaBHEHUs
N+ Ry Ay + Ry A2t
€ = n__. (A.9)

RyA+2,55R A

s, fot

¢ — ko3P duLMeHT, yuuTBIBaOWMA paboTy pacTAHYTOH apMaTypbl W TPHHUMAeMbIH
paBHbIM: Tipy BuinodHeruu yeaosus (J1.7) ¢ = 1,6(1 ~ 1,55&.,)Eq, , HO He bonee 1,0;
TNpH HeBbInOAHeHUH yenosus (4.7) ¢ = 0;

Ag o0 — TUIOLIAAL CEYEHUA BCEH TIPOIOIBHOM apMaTyphl;

s — PafilyC OKDPY>KHOCTH, NMPOXOAAIIEH 4epe3 LEHTPbl THKECTH CTepKHEH NpO/0sibHOM
apMaTtyphl.
MowmenT M onpeaensercs ¢ ydetom BAUsIHUSA 1Iporuba NieMeHTa.
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e Cowcamas sod ns, i

n

A

St

Pucynox /J.2 - Cxema, npuHUMaeMasi Ipu pacyere KPYIJloro cedeHusi BHEUEHTPEHHO CKATOr0
371eMeHTa
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puaoxenne E
(cnpaBo4Hoe)

Pacuer 6eTOHHBIX HIMOHOK
E.1 Pa3zmeps! 6ETOHHBIX IIIOHOK, NMEPEaloIMX CABUIAIOILHME YCHIHA MEXAY COOPHBIM

3JIEMEHTOM M JIONOJHUTEIbHO YIOXEHHBIM OETOHOM WIH pacTBOpOM, DPEKOMEHIYETCH
OrnpelenaTh 10 GopMynaM:

2 ———Q——-; (E.1)
Ryliny

hor—2 (E2)
2Rbtl'knk

rae Q- casuramonias cuia, nepeaaronasncs yepes NoHKY;
ti, Mk, Ik — r1yOuHa, BLICOTA M JUTHHA ILITOHKH;
1y ~ YMCJIO LIMOHOK, BBOAMMOE B pacyeT U pUHHMaeMoe He Bojiee Tpex.

Q

/ — cGopHBIH 35leMeNT; 2 — MOHOMNTHbLIH 6eToH

Pucynok E.1 ~ Cxema adst pacueTa INOHOK, MepeAaloliHX CABHIAlOLHe YCHIHSA OT
cOopHOro 3J1eMeHTa MOHOJUTHOMY GeToRY

[lpn Hanuuuu cxuMmalomie cuiabl N BBICOTY HINOHOK JOITYCKAeTCS OMNpENEATh 10
dopmyne
_Q-0,7N

2Rb,l'knk ’
¥ MPUHUMATh YMEHBIICHHOH MO CPaBHEHUIO ¢ BLICOTOH, onpenensemoi no popmyne (E.2), ne
6o7ee 4eM B ABa pa3a.

IIpy coenHHEHMM IMOHKaMU 3JIEMEHTOB HaCcTHIa JUTHHA LUNOHKH, BBOAWMAs B pacyer,
AOJDKHA COCTaB/ATh He Oonee MOJIOBHHBI TpojeTa JJEMEHTa, NMpH 3TOM BeluuuHa ()
NPUHUMAETCS PABHON CYMME CABHTalOIHMX YCHIUHA MO BCEH JJTMHE JIEMEHTA.

ITo ycaosuam (E.1) — (E.3) cnenyer npoBepsATh LINOHKY COOPHOTO 3/1€EMEHT2 M LINOHKH
U3 JIOMNOJHHTENBHO YJIOKEHHOrO OETOHA, NpHHHMMas PacueTHBIC COMpPOTHUBICHHA OeTOHa
wnoHok Ry ¥ Ry xax jgng OeTonHbiX KOHCTpYKuuH. Ilpu pacuete Ha BblaepruBaHue
pacTAHYTOH BETBH ABYXBETBEBOH KOJOHHbI U3 CTakaHa GYHAAMEHTa AOMYCKAeTCA yYUThIBATh
paboTy natu wnonok (pucyHok E.1).

k (E.3)
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Hpunoxenune K
(cnpaBoynoe)

Pacuer kopoTkux KoHCONei

K.1 Pacuer xopoTkux koHcoseH konoHH npu /; < 0,9 Ay (pucyHok X.1) Ha neficTeue
nonepevHoi cuiel ia obecrieueHUss MPOYHOCTH [0 HAKJIOHHOH CKaTtoM Mojoce MEXay
rpy30M 1 ONOpOH clieflyeT NPOU3BOUTE U3 YCIOBHSA

Q<0,8 Rybly,sin® 6 (1 +5 apy), OK.1)
B KOTOPOM NpaBas 4acThb npuHuMaetcs He bonee 3,5 Ry, b hg vt He Menee 2,5 Ry b hy.
B ycnosun (XK. 1):
lqyp — IIHA TUTOLIAAKH OTIMPAHHs Harpy3Ky BJIONb BbLIETa KOHCOMH;
g

6 — yron Hak/IoHa pacueTHOM CXKaTOi MOJOCH! K TOPH3OHTaNH | sin’ 6 = S
hy +1;

>

U, = Ao _ K03)PHLIMEHT apMUPOBAHUA XOMYTaMU, PacroiOXEHHBIMHU MO BbICOTE KOHCOJIH;
w

30€Ch S, — PACCTOAHHE MEXIY XOMYTaMH, U3MEPEHHOE 110 HOPMaJIH K HHUM.

[Ipu pacuere yuHTBIBAIOT XOMYTBI TOPH3OHTabHBIC U HAKJIOHHBIC NMOA YrioM He 6onee
45 ° K TOPU3OHTAJIH.

HanpsxeHue cxaTus B MeCTax rnepeaadt Harpysky Ha KOHCO/b He JOKHO NpeBbIILIaTh
pac4eTHOE CONPOTHBICHUE OETOHA CMATHIO Rp foc -

i1 KOpPOTKMX KOHCOJICH, BXOJALIMX B JXECTKMA y3el paMHOM KOHCTPYKUMH C
3aMOHOJIMYMBAHHEM CTbIKa, 3HayeHue [y, B ycnoBuu (JK.1) mpuHHMMAOT PaBHBIM BBLIETY
KOHCONHM [}, €CIIM NPH 3TOM BHINOJHAOTCS ycnoBus M/Q = 0,3 M u ly,p/h 2 2/3 (tae Mn O -
MOMEHT, pacTATMBAIOLIMH BEPXHIOK TI'paHb pHUreis, M MNomepeyHas Cuia B HOPMajibHOM
CeyeHHH pUTresis 110 Kpalo KOHCOJIM COOTBETCTBEHHO). B 3TOM ciyyae npaByto 4acThb yCJIOBHA
(K.1) npunumarot He 6onee SR,bhy.

! sup

/.\'u/) /2 L /.\'up /2
y \\ Pacuemnas
. e HAKTONHASA
A,
PY%%0 noaoca
bemona

N

0

Pucynox K. 1 — Pacuernas cxema a1 KOpPOTKOi KOHCOJIH NPH AeHCTBUH NOMNEPEYHOA CHIIbI
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[Tpy wWapHUpHOM ONMHUpAHMK Ha KOPOTKYIO KOHCOJb OajiKu, WAYLIEH BIONL BRIIETA
KOHCOJIH, IPK OTCYTCTBHH ClEeLlHalbHbIX BHICTYNAIOLWIMX 3aKIaJHbIX AeTalel, PUKCHPYIOWHX
niowaaky onupaius (pucyHok XK.2), sHauenue Iy, B ycraobud (OK.1) npuHHUMaeTCs paBHBIM
2/3 nnvHbl GaKTHYECKOW NOIIAAKHA ONMUpPaHHA.

[ToniepeyHoe  apMUpOBaHWE  KOPOTKMX  KOHCONEH  JO/DKHO  YOOBJIETBOPATH
KOHCTPYKTHBHBIM TpeGOBaHHUAM.

1.\‘1//)‘ A

L
l supz ?l sup.f
l Q Lup /2
e
Abl
“ ar

hy

Pucynok 7K.2 — PacueTHas cXxema 1151 KOPOTKO¥ KOHCO/IM IPH LUAPHHUPHOM ONHPaHUH cOOPHOH
Gasnkn, uaywed BAOb BbLIETA KOHCOIH

XK.2 Ilpu wapHupHOM onupaHuHK Gajaku Ha KOHCOJIb KOJOHHBI MPOAOJIbHAs apMaTypa
KOHCOJIM TIPOBEPSIETCS U3 yCIOBHS

L1

Qho

<RA, OK.2)

rae [y, hop —cM. pucyHok XK. 1.

[Ip# 3ToM mponosibHast apMaTypa KOHCOJM J0/kHa ObITh j0BefeHa A0 CBOOOAHOTO
KOHLIA KOHCOJIK ¥ MMETh HaJUlexallyto aHKepOBKY.

[Ipu >KecTKOM coefMHEHHWH pHrens W KOJOHHBI C 3aMOHOJIMYMBAHHEM CTBIKA H
NpHBapUMBaHHMEM HWXXKHEH apMaTypsl pUTrells K apMaType KOHCOIHM uepes 3akKjafHble AeTalu
NpOOJIbHAN apMaTypa KOHCONH NPOBEPAETCS U3 YCIOBHS

Q%—MS&@, (K 3)

rae /1, hy — COOTBETCTBCHHO BbIJIET M paboyuast BbICOTa KOPOTKOH KOHCOJIH;
N — rOpH30HTaIbHOE yCHIIHE, IEACTBYIOLLEE Ha BEPX KOHCOJIM OT pHIes, paBHoE:
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M0l 12
o By

 npuiuMaemoe He Gonee 1,4 k¢l R,r+ 0,3 Q (rne k1 /,, — COOTBETCTBEHHO BBICOTA M [UTHHE

yrjoBOro wiBa NPHBApMBAHMA 3aKiaJHBIX OETaneid purens W KoHconu; Ry — pacueTHoe

CONpOTMBJIEHME YIJIOBHIX LBOB Cpe3y MO MeTajuly LiBa, OMNpene/nseMoe COTrJ1acHoO

CII 16.13330, npu anektponax 342 R,, = 180 MIla; 0,3 — k03P dHLHMEHT TPeHHUSA CTank 10O

cTanu), a TaKxke He 6onee Ry Ay, (roe Ry, H Ag, — pacyeTHOE CONPOTHBIEHHE M ITIOWIAADL

CEeYeHHA COOTBETCTBEHHO BEPXHEH apMaTyphl pUrens).

B dopmynax (OK.3) u OK.4):

M, Q — n3rubaroniMi MOMEHT H TOnepeyHas CHlla COOTBETCTBEHHO B HOPMAJlbHOM CEYEHHH
puresisa Mo Kpaw KOHCONM; €CIM MOMEHT M pacTArvBalOT HMXKHIOK IpaHb purens,
3HayeHue M yuyutbiBaercsa B popmyie (K.4) co 3HaKOM «MHHYC»;

lyup — aKTHHECKASA NJIMHA TJIOWAAKH OMMPAHHUA HATPY3KH BAOJIb BbLIETA KOHCOMH;
o, — pabouas BbicOTa pureJs.

(K.4)
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Npunoxenue U
(cnpaBounoe)

Pacyer cOOpHO-MOHOJHTHBIX KOHCTPYKIHH

N.1 C60pHO-MOHONMTHBIE KOHCTPYKUMH COCTOAT M3 COOpHBIX )Ke1e300eTOHHbIX
3JIEMEHTOB, MOHOJIUTHOrO GeTOHA, Y0XKEHHOTO Ha MECTE, U apMaTyphl.

B kauecTBe cOOPHBIX 31€MEHTOB NMPUMEHSIOTCA KaK CMELMANbHO 3anpOeKTHPOBAHHbIE,
TAK W THIMOBblE XeNe300eTOHHbIE OOBIYHBIE WJIM TIpefHANpPMKEHHbIE 3JIEMEHTB COOpHBIX
KOHCTPYKLIHH.

H.2 COOpHO-MOHOJHTHBIE XeNe300€TOHHbIE KOHCTPYKUHMH AO/DKHBI YAOBIETBOPATH
TpeGOBaHUAM pacyeTa Mo Hecylied cnocoGHOCTH (NMpeaeabHble COCTOSHUA MEPBOH rPYNILI) H
10 MPHUTrOJHOCTH K HOPMaNbHO#M 3KCIUTyaTauuy (MpeaenbHbie COCTOAHHA BTOPOH IPYINIIbt).

CO60pHO-MOHONUTHBIE ~ KOHCTPYKUHHM  CIEAyeT pacCYMThIBATh 1O  MPOYHOCTH,
06pa3oBaHHIO M PACKPHITMIO TPEWMH M N0 nedbopMaumsM s CledyloWuX ABYX CTapuil
paboTbl KOHCTPYKIIHIA:

10 npHoOpereHus OeTOHOM, YJIOXKEHHBIM Ha MECTE HCIMOJAb30BaHHA KOHCTPYKLIUH
(6eTOHOM OMOHOJMYHBAHMA), 3alaHHON NPOYHOCTH ~ Ha BO3AEHCTBHE MACCHI 3TOTO 6eTOHA U
APYTHX Harpy3oK, IeHCTBYIOLUMX HA TAHHOM 3Tare BO3BENEHHA KOHCTPYKLIHH;

nocyie npuoGpeTeHHss GETOHOM, YJIOXKEHHBIM Ha MECTe HMCIOJIb30BaHHA KOHCTPYKUHMH
(6eTOHOM OMOHOJIHYMBAHMSA), 33]aHHON TIPOUHOCTH — Ha Harpy3KH, JAeHCTBYIOLIHE HA 3TOM
3Tare BO3BEACHHA U MPH IKCITyaTalluh KOHCTPYKLHMH,

Pacuer cOOpHO-MOHONMTHBIX  KOHCTPYKUMH TOcae  npuoOpeTeHHs  OGETOHOM
OMOHOJIMYMBAHHS 3a1aHHOH NMPOYHOCTH HEOOXOOMMO NPOM3BOAWUTH C YYETOM HayajbHbIX
HanpsbkeHMH K nedopMaluii, NpOABUBILMXCS B COODHBIX 3JEMEHTax 10 NPHOOpETEHHUs
6E€TOHOM OMOHO/IMYHBAHHUSA 3aJaHHON NMPOYHOCTH.

N.3 HapexHylo cBA3b GeTOHa OMOHOJMYMBAHWMA C OETOHOM COODHBIX 3]€MEHTOB
PEKOMEH/YETCSl OCYILECTBJIATH C TOMOILBIO apMaTtyphl, BbIMYCKaEMOM M3 COOPHBIX
3JEMEHTOB, NyTeM YCTPONCTBa OCTOHHBIX WIMOHOK WKW IIEPOXOBaTOMW MOBEPXHOCTH,
MPOAOABHBIX BBICTYIIOB, WK C MOMOLLBIO APYTHX HAJEXKHBIX, TIPOBEPEHHBIX CIOCOOO0B.

PacueT npo4yHOCTH KOHTakTHBIX WIBOB OT ACHCTBMS CABHMIAKOLUMX, PAaCTATMBAIOLWIMX H
COKUMAIOLIUX CHI MEXAYy COOpHBIM 3JIEMEHTOM M MOHOJHTHBIM OETOHOM TPOM3BOAMTCA
coryacho .4, - 1.8,

1.4 PacueT KOHTaKTHBIX IIBOB Ha pacTAXeHHUE PEKOMEHIYETCs POU3BOIHTD M3 YCI0BUA

N <Yy Ror Ay s (1.1)

A€ Y, j— K03duument, nphHumaembli mis o6paboTaHHsX wBoB pasHbiM 0,25, a s

Heo6paboTaHHbIX LIBOB PAaBHBIM HYIIIO.
Pacyer apMupoBaHHBIX KOHTAaKTHBIX ILBOB Ha pacTsKEHHE PEKOMEHIyercs
NPOU3BOAUTb U3 YCIIOBHS

N, <R, 4. (1.2)

1.5 PacyeT KOHTAaKTHbIX IBOB Ha CIBHUI pEKOMEHIYeTCs TIPOU3BO/IMTD U3 YCIIOBHSA
Qj < Yb,sh,j Ry, 'Ab,j’ (M.3)

TAE v, ., — KO3QQHUHMEHT, NpUHUMaeMbli s HeoOpaGoTanHBIX WBOB paBHeiM 0,5, a a1

06paboTraHHbIX WBOB paBHbIM 1,0;
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Pacuer ApMHPOBAHHLIX KOHTaKTHbLIX LUBOB Ha CABHUI' pCKOMEHAYETCA NMPOH3BOAHTHL M3
YCJIOBHSA!

Q) Yo,shj Ror A j A+ Vspn,jRs,j s, j)s M4

HO He Oostee Yb.sh lim Ry, -Ab’j ,
TRE Yp s, ; — KOIOOHUMEHT IPUHUMAEMBIH TaKUM ke, Kak H B ycriosuu (U.3);

. ]
Vsbsh,j — KOIPOUUNEHT, nprHIMaeMblit paBHbIM 1,0 (———);

Kr/cMm
Yo shlim ~ KOIPHUMEHT, IpUHAMAEMBIH paBHbIM 2,0.

N.6 Pacuer KOHTaKTHbIX WIBOB Ha COBMECTHOE [EiCTBHE CIOBMTAKOILUMX U
pacTATHBAIOLINX yCHﬂHﬁ NMMPOHU3BOAHNTCA U3 YCIIOBHUA

. N.

< +—-<1, (U.5)
Qj,O Nj,O

rae ycuiaue N;, NMpHHHMaeTcs paBHbIM NpaBoi vactu B ycnosusax (M.1) n (M.2), a ycunne

Q, .0 — paBHbIM npaBo# yactu B yenoBusax (M.3) u (M.4).
HM.7 PacHeT KOHTaKTHBIX IIBOB HA CXaTHE MPOU3BOAMTCS M3 YCIIOBUS

N;<R, 4. (11.6)

Pacyet apMHpOBaHHBIX KOHTAKTHBIX IIBOB Ha CXXaTHe PEKOMEHIYETCS MPOM3BOIUTH U3
YCJIOBHS

NjSRb.Ab,j-*-RSC.AS,j' (I/I.7)

W.8 PacueT KOHTaKTHLIX LUBOB Ha COBMECTHOE IEeHCTBHE CIBMTAlOLIUX H CHUMAIOILIMX
YCUJIMH TTPOM3BOIMTCS U3 YCJIOBHIA:

N
npu 0 <——<0,4

j.0
QSO 0%V w N (1.8)
N;
npu 0,4 < ——<0,6
Nj,o
Qi <0/ tim > (1.9)
N,
npu 0,6 < ——<1
0
SOy 0t T wNjo—N;)), (M1.10)

rae ycunue Njo NTpUHUMaeTcs paBHbIM npaBoit yactu ycioeus (M1.6) u (M.7), ycunune Qpjo ~
paBHbIM NpaBoi vacTh B ycinoBusx (M.3) u (11.4), koahpduuneHT v;, NPUHAMAETCA PABHbIM

1,0, a juis ocobbix ciyyaeB, TpeOyOLIMX ONBITHOrO OOOCHOBaHMSA — NO JAHHLIM NPAMbIX
IKCIICPUMEHTAIIBHBIX HCCIICA0BAHHUIA.
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Ipunoxenue K
(cnpaBo4Hoe)

Y4er KOCBEHHOT0 ApMHPOBAHHUA NPH pacyeTe BHEHEHTPEHHO CKATHIX 2J1€MEHTOB
Ha OCHOBe HeJIMHelHoM AeGOopMaUHOHHON MOaeIH

K.1 Pacuer BHEUEHTPEHHO CXATBIX CTEPKHEBLIX OJJEMEHTOB W3 TAXNENOro WK
MENKO3epHHCTOro GeTOHa ¢ KOCBEHHBIM apMMpOBaHWEM Ha OCHOBE HENWHeHHOM
JeOpPMaLIMOHHOH MOJeNH cledyeT NMpOM3BOAMTH corjacho ykazawui 8.1.20 — 8.1.30 wu
AONOJIHUTENbHbIX Yka3aHuil K.2 — K.4.

K.2 XKecrkocTtHbie xapaktepuctuku Dy (ij — 1,2,3) B ypaBHenusax (8.39) — (8.41) nns
onpeneneHus aedopmauuil GeToHa M apmaTypbl B HOPMaJlbHOM CEYEHHMH 3IIEMEHTOB C
KOCBEHHbIM aDMHPOBAHHEM ClielyeT ONpeaeNsTh no Gopmynam:

sxj

Dy = Ay Zii By v+ T Ay 20y Eg v +%Abk Zigu Ep - Vor s (KD
i J
2
Dy =3 Ay Zyyi - By Vi + 5 4 Z} Eyvg +%A,,,( Ziw By v (XK.2)
! J
5

Dy =X Ay Zpyi Ly Ep Vi + L Ag-Zoy Zgy E vy +%Abk'szk'Zbyk'Eb'ka; (K3)
{ J .

Dy =2 Ay Ly By v +ZAg-Zoy-Eg vy + Zz: Api Ly Ep Vg s (K4)
j J

Dyy =2 Ay Zyyi By vy + LA Zg - Egj v + % Api Ly Ep Vi (K.5)
{ J v

Dyy =L Ay By vy + X Ay Eg v + % Ap  Ep Vi (K.6)
i J

rae:

Abks Loyk, Loy — IIOIANL, KOOPAMHATHI 1LIEHTPA TSXKECTH K-ro CxKaToro yyactka OerToHa
C KOCBEHHBIM apMHPOBAHHEM U HaNpPsOHKEHHUE HA YPOBHE €r0 LEHTPA TAKECTH;
Vik — K03 QULUHEHT ynpyrocTH 6eToHa C KOCBEHHBIM apMHUpPOBaHHEM k-T0 y4acTKa,
ocTalbHbie 0003HaueHus — cm, 8,1.23,

Honyckaetcs B popmynax (K.1) — (K.6) npuuumars A =0.

K.3  3Havenns «xodbduumenta Vy CleayeT ONMpemensTb N0  AUWarpamMe
AedopMHpPOBaHHA GETOHA C KOCBEHHBIM apMMPOBAHHEM TIPH OCEBOM CXKATHH.

Ilpy HCNOnB30BaHWM IOBYXJIMHEHMHBIX WIM TpPEXJIMHEHHBIX JAWarpamm 3HayeHHs
KO3GPULHEHTa Ve ClleNyeT OMpeaenaTh, UCNONb3ys 3aBUCHMOCTH (6.5) — (6.9), B KOTOPHIX
BMECTO XapaKTEPHCTUK OETOHA Rp, EpoH €py CllEAYET HCIIOAb30BaTh XapaKTEPHCTHKH OETOHa ¢
KOCBEHHBLIM apMUPOBAHHUEM Ry red, €40 red M €52 red

Rb,red = Rb +¢- Hyy 'Rs,xy (K.7)

6bO,r('(/ SEppt O’ 02. Aoyt (KS)
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€bo,red
Epared = Ep2- > (K.9)

€50

rae R,y — pacyeTHOE CONPOTHBIEHHE apMaTypPbl CETOK KOCBEHHOrO apMHUPOBAHHS;

n A, L. +n, A, -l
Wy =— ;f'sy 2L (K.10)
¢

3€Ch My, Agy, [y —YHCI0  CTepxHEH, NIoWanb MNOMEpPeYHOro CedYeHHs W JUIMHA  CETKH
COOTBETCTBEHHO (110 OCcAM KpaHHMX CcTepkHeH) B 0lHOM HaNpaBlieHHH;
ny, Ay, I, — TO e, B IPYroM HanpapleHHH;

1

S K11
0 Bra,, (1
Mty Ry (K.12)

o =
4R, +10

Rsxy 1 Ry — B MITa.

K.4 Tlpy HMCnonb30BaHMK KPHBOJMHEHHBIX AMarpaMM AehOpMHpOBAHHA 3HAYCHHS
KO3 hHULMEHTA Vy; ClleqyeT onpeaessth, uenomis3ys 3aBucumocty (K.2) — (K.8), B koTopsix

BMECTO XapaKTepUCTUK OeTOHa Gp M §) CielyeT WCIO0b30BaTh XapaKTEPUCTHKH OeTOoHa ¢
KOCBEHHBIM aDMHPOBAHUEM Rp yod M b0, ed , @ 3HAUECHHE TTADAMETPA V(y U1 BOCXOIALIEH BETBH

AMarpamMMbl 0CEBOro cxxaTus 6eTOHa creayer MPUHMMATh PaBHBIM 3HAYE€HHIO, BBIYHCIEHHOMY
no ¢opmyJe

R,
VO =

- , (K.13)
Rb,red
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bubanorpadus

(171 TY 14-1-5543-2006 TlpoxaT TepmMOMexaHWYecKH ynpouHeHHbid knacca AcS00C
MOBbILWEHHON XAaA0CTOHKOCTH 1151 apMHPOBaHU XkeNle300€TOHHBIX KOHCTPYKLUH

(2] PTM 393-94 PykoBopnsuiue TeXHOIOrHYECKHe MATEPHabl MO CBaPKE ¥ KOHTPOIIO
KayecTBa COCJAMHEHHH apMaTyphl U 3aKNaJHbIX JeTajei >kelle300€ TOHHBIX KOHCTPY KLU

[3] TY 14-1-5526-2006 Ilpoxatr apmarypHsiii knacca ASOOCII ¢ 3ddexkTHBHBIM

MepHOIHYECKUM NpodHIIEeM
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V]IK 624.012.3/4(083.13) OKC 91.080.40

KnmioueBbie cioBa: GeTOHHBIE M Kee300eTOHHble KOHCTPYKLHMM, pacueTHble 3HaueHus,
POYHOCTHBIE W AedOpMalMOHHBIE XapaKTepHCTHKH GeToHa, TpeGoBaHMA K apmartype,
pacyeT MO [IPOYHOCTH, pacder Mo OOpa30BaHWIO TPEWMH M pacdeT Mo nedopMauuam,
3a11MTa KOHCTPYKLHH OT HeGNaronpusTHBIX BO31EHCTBUMA
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