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MpeaucnoBue

Llenn v npuHumnbl ctangaptusauum B Poccunckon depepauumn yctaHoBreHbl PepepanbHbim
3aKkOHOM OT 27 aekabps 2002 r. Ne 184-d3 «O TeXHUYECKOM perynmpoBaHuMny, a npasuna paspaboTkm —
noctaHoBerneHnem [pasutensctBa Poccunckon ®epepaumm «O nopsigke paspaboTkM U yTBEPXKAEHUSA
cBopoB npasuny ot 19 HosiGps 2008 r. Ne 858.

CBeneHuns o ceBoge npasun

1 MCNONHUTENN — HAWXKB nm. A.A. I'Bosgea — nHctutyT OAO «HUL, «Ctpoutensctso»

2 BHECEH TexHunyeckum koMmuTeToM no ctaHgaptm3daumm TK 465 «CTpontenscteo»

3MNOOINOTOBJIEH «k yTBepxgeHuto [enapTaMeHTOM  apXuMTekTypbl, CTpouTenbCTBa U
rpagoCTpOUTENBHOM NOMUTUKN

4 YTBEPXOEH npukazom MwuHuctepctBa pervoHanbHoro passutnsa Poccuiickon ®epepaumm
(MuHpervnoHn Poccumn) ot 29 nekabpsa 2011 r. Ne 635/8 1 BBegeH B genctaue ¢ 01 aHapsa 2013 r.

5 BAPETMCTPUPOBAH ®egepanbHblM  areHTCTBOM MO TEXHUYECKOMY  PEryfIMpoBaHuio 1
meTponormm (PocctaHgapTt). [Mepecmotp CIT 63.13330.2011 «CHull 52-01-2003 BeTOHHblIE M
Kene300eTOHHbIE KOHCTPYKUUN. OCHOBHbIE MOMOXEHMSA»

UHopmayusi 06 usmeHeHuUsiXx K Hacmosiuemy ceody rnpaeun rybrukyemcsi 8 exe2o00HO u3dagaeMoMm
UHhopmayuoHHOM ykasamerne «HayuoHanbHble cmaHOapmbl», @ meKcm U3MEHeHUU U [ornpasok — 8
exemecsiHHoO  usdasaemMbix UHGOPMaUUOHHbLIX yKazamensx «HayuoHanbHbie cmaHOapmbl». B cnydae
rnepecmompa (3aMeHbl) Unu OmMeHbI Hacmosiue2o ceoda rnpaesusi coomeemcmeyroujee ysedomreHue bydem
onybnukogaHo 8 exeMecsiHHO u3dasaeMoM UHGOPMaUuUOHHOM ykaszamerne «HayuoHanbHble cmaHdapmbiy.
Coomeemcmeytowasi uHgopmayus, yeedoMiieHUe U MEeKCmbl pa3Mewarmecss makxe 8 UHGOpMayUOHHOU
cucmeme obujeeo nonb3ogaHus — Ha ogpuyuanbHoMm calme paspabomyuka (MuHpeauoH Poccuu) e cemu
WNHmepHem.

© MwuHpernoH Poccuu, 2011

HacToawumn HOpMaTVBHbIA AOKYMEHT He MOXeT OblTb MOMHOCTbIO UMM YaCTUYHO BOCMPOM3BEAEH, TUPaXVWPOBaH U
pacnpocTpaHeH B kayecTBe oduLManbHOro nsnaHus Ha Tepputopumn Poccuiickont ®enepauum 6e3 paspelleHusi MuHpernoHa
Poccun.

II
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Beenenne

Hacrosimuii  cBom mpaBuia pa3paboTaH € y4eToM  O0s3aTeIbHBIX
TpeOoBaHuUH, ycTaHOBIEHHBIX B DenepanbHbIX 3akoHax oT 27 nexadps 2002 r.
Ne 184-®3 «O TtexHuueckoMm perynupoBanum», ot 30 nexadbps 2009 r.
No  384-03 «TexHudueckwii permamMeHT o O€30MacHOCTH 3JaHUUA U
COOpPYXEHHUI» U COIEPXKHUT TpeOOBaHMUA K pacuyeTy U NPOECKTHPOBAHUIO
OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKIMI MPOMBIIUICHHBIX U TPAKIAHCKUX
3IaHUI U COOPYKECHUM.

CBox mpaBun paspabotan aBTopckuM KosiektuBoMm HUMXKB wum.
A.A.T'BozneBa — uHcrutryra OAO «HUL[ «CtpoutenscTBo» (pyKOBOAUTED
pabotel — n-p TexH. Hayk 1.4A. Myxameoues; IOKTOpa TEXH. HayK
A.C. 3anecos, A.U. 36e3008, E.A. Yucmsakos, xaun. texH. Hayk C.A. 3enun)
npu ywdactun PAACH (mokropa TexH. Hayk B.M. Bowuoapenxo,
H.U. Kapnenxo, B.U. Tpasyw) n OAO «UHUMnpom3aauuii» (I0KTOpa TEXH.
Hayk O.H. Koowiwu, H.H. Tpexun, nux. 1. K. Huxumumn).
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CBO/l ITPABHJI

BETOHHBIE U )KEJIE3OBETOHHBIE KOHCTPYKIIHUMU.
OCHOBHBIE ITOJIO’KEHUA

Concrete and won concrete construction
Design requirements

Jarta BBenenusn 2013-01-01

1 ObsacTs npuMeHeHust

Hacrosmuii cBox mpaBHJl  paclpoCTpaHseTcs Ha MPOSKTUPOBAaHHE OCTOHHBIX
U JKeNe300€TOHHBIX KOHCTPYKIMH 3aHUH M COOPYKCHHUH pa3lMYHOrO Ha3HAYeHUs,
IKCIUTYaTUPYEMBIX B KIMMAaTUYECKUX YCIOBUAX Poccun (ipu cucteMaTu4eckoM BO3AEHCTBUU
temneparyp He Bblie 50 °C u He Huxke muHyc 70 °C), B cpelie ¢ HearpeCCUBHON CTENEHbIO
BO3/JCHCTBHS.

CBox mpaBui  yCTAaHaBIMBAaeT TpeOOBaHUS K  MPOCKTHPOBAHUIO  OETOHHBIX
U JK€J1e300€TOHHBIX KOHCTPYKLUH, U3TOTOBIISIEMBIX U3 TSKEIOT0, MEJIKO3EPHHUCTOTO, JIETKOTO,
SYEHCTOTO U HANPSTAIOUIEr0 OETOHOB.

TpeboBaHMs HACTOSILEr0 CBOJA MPAaBHJ HE PACIPOCTPAHSAIOTCS HA MPOSKTHPOBAHUE
CTaJI)KENEe300€TOHHBIX KOHCTPYKIUH, (pruOpoOETOHHBIX KOHCTPYKIMH, COOPHO-MOHOIUTHBIX
KOHCTPYKILUH, OETOHHBIX U 5KeI€300€TOHHBIX KOHCTPYKINH THAPOTEXHUUECKUX COOPYKEHU,
MOCTOB, TOKPBITMA aBTOMOOWJIBHBIX JIOPOT M a’3poOJpOMOB M JPYIHX CIEHUAIbHBIX
COOpPYXXECHHH, a TaKKe Ha KOHCTPYKIHH, U3TOTOBJIIEMbIe U3 OETOHOB CpeAHEN IIOTHOCTHIO
meHee 500 u cbume 2500 kr/mM°, GETOHONOJMMEPOB M MOJIUMEPOETOHOB, OETOHOB Ha
U3BECTKOBBIX, IUIAKOBBIX M CMEIIAHHBIX BSUKYIIUX (KpOME NPHUMEHEHUS UX B SYEHCTOM
0eToHE), Ha THIICOBOM U CIIEUAIBHBIX BSHKYIIUX, OETOHOB Ha CHEIHMATIBHBIX U OPraHUYECKUX
3aIMOJIHUTENAX, OETOHA KPYITHOIIOPUCTOM CTPYKTYPBI.

Hacrosmuii cBOg mpaBWil HE CONEPXKUT TpeOOBaHUS IO MPOCKTHPOBAHUIO
cnenu(uIecknx KOHCTPYKIMNA (ITyCTOTHBIE IUIUTHI, KOHCTPYKLUHU C TOAPE3KaMH, KalluTelu
U T.IL.).

2 HopMaTHBHBIE CCHUIKH

B HacTofIieM cBOJEe MpaBWil MCIONb30BaHbl CCHUIKM Ha CIEAYIOIIME HOPMATHUBHBIC
JIOKYMEHTBI:

CII 14.13330.2011 «CHulI II-7-81* CTpouTeabCTBO B CEHCMUYECKHUX PaliOHAX)»

CIT116.13330.2011 «CHulI 1I-23-81* CranbHble KOHCTPYKITHI

CI120.13330.2011 «CHulI 2.01.07-85* Harpy3ku u BO3J€HCTBUS

CIT22.13330.2011 «CHulI 2.02.01-83* OcHoBaHus 31aHUI ¥ COOPYKCHHUI

CIT 28.13330.2012 «CHwull 2.03.11-85 3ammra CTPOUTEIBHBIX KOHCTPYKIUHA OT
KOPpPO3UN»

CIT48.13330.2011 «CHulI 12-01-2004 Opranu3zanusi CTpOMTEILCTBA

CII150.13330.2012 «CHulI 23-02-2003 TenoBas 3amyra 30aHUH»»

CIT170.13330.2012 «CHulI 3.03.01-87 Hecyimue u orpaxaaromme KOHCTPYKIIHI

HN3nanue opunuaabHoe
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CIT 122.13330.2012 «CHull 32-04-97 ToHHEIN KEIE3HOAOPOKHBIE U aBTOJOPOKHBIE»

CIT 130.13330.2012 «CHull 3.09.01-85 IIpou3BOoACTBO COOPHBIX >KEIE300CTOHHBIX
KOHCTPYKIIUH U U3JAETUN»

CIT 131.13330.2012 «CHulI 23-01-99 CrpoutenbHasi KIMMaTOJIOTHS)

I'OCT P 52085-2003 Onanyoka. O01re TeXHUUECKHE YCIOBHS

I'OCT P 52086—2003 Onanyoka. TepMuHBI 1 OipeIeICHUS

I'OCT P 52544-2006 Tlpokatr apmaTypHBI CBapuUBacMbIi MEPUOIUUECKOTO PO
kiaccoB A 500C u B 500C gyt apMupoBaHuUs xKene300€TOHHBIX KOHCTPYKITHMA

I'OCT P 532312008 beronsl. [IpaBuiia KOHTPOJISI U OLIEHKW TPOYHOCTH

I'OCT P 54257-2010 HangexHOCTh CTPOUTEIbHBIX KOHCTPYKIIMHA W OCHOBAHHUIA.
OcHoOBHBIE TIOJIOKEHUS U TPEOOBAHUSA

I'OCT 4.212-80 CIIKII. CtpoutensctBo. beronsl. HomenknaTtypa nokasaresnei

I'OCT 535-2005 TIIpokat coptoBo u (acOHHBIM W3 CTalWd YIIEPOIUCTOMN
OOBIKHOBEHHOT0 KauecTBa. OOIIMe TEXHUUECKHUE YCIOBHUS.

I'OCT 5781-82 Cranp TropsyekaTaHas JJisi apMHUPOBAHHS  IKEIE300CTOHHBIX
KOHCTPYKIUU. TeXHUYECKHE YCIOBUSI.

['OCT 7473-94 Cmecu 6eToHHBIC. TEeXHHYECKUE YCIOBHS.

I'OCT 8267-93 IllebeHp u TpaBUil U3 IUIOTHBIX TOPHBIX IMOPOJ JISI CTPOUTEIIBHBIX
pabot. TexHu4YecKnue yCcIoBus.

I'OCT 8736-93 Ilecok miist CTpOUTENBHBIX paboT. TeXHUYECKUE YCITOBHUS.

I'OCT 8829-94 WM3nenusi CTpOUTENBHBIE KEI€300€TOHHBIE M OETOHHBIC 3aBOJICKOTO
M3TOTOBJICHUS. MeTo/bl uCIbITaHu HarpykeHueMm. [IpaBuia oleHKH MPOYHOCTH, KECTKOCTH
Y TPEUIMHOCTOMKOCTH.

I'OCT 10060.0-95 beronbl. MeTtoabl ompeaesieHus: MOPO30CTOMKOCTH. (OCHOBHBIE
TpeOOBaHMS.

I'OCT 10180-90 beronsl. MeToasl ompeAeneHUus MPOYHOCTH MO KOHTPOJbHBIM
obpasiam.

I'OCT 10181-2000 Cmecu O0eToHHBIE. METOIBI UCTIBITAHUS.

I'OCT 10884-94 Cranp apmaTypHas TEPMOMEXAHWUYECKH YIOPOUYHEHHAs I
JKEIe300€TOHHBIX KOHCTPYKIHMH. TeXHUYECKHUE YCIOBUS.

I'OCT 10922-90 ApmaTypHble W 3aKjaJHble U3JEIUs CBAPHbBIE, COCMHEHUSI CBapHBIE
apMaTypel M 3aKIaJHbIX H3IEeNUN ’KeIe300€TOHHBIX KOHCTpYKIui. OOIine TeXHUYeCcKHe
YCIIOBHSI.

I'OCT 12730.0-78 beronsl. O6mue TpeGOBaHUS K METOJaM OMPEEICHHUS TIJIOTHOCTH,
BJIQ)KHOCTH, BOAOIOTJIOLIEHUS, TOPUCTOCTH U BOJAOHEIPOHUIIAEMOCTH.

I'OCT 12730.1-78 beronsl. MeToa onpeneneHus I0THOCTH.

I'OCT 12730.5-84 Beronsl. MeToasl onpeaeiaeHusi BOAOHENTPOHUIIAEMOCTH.

I'OCT 13015-2003 W3zmenust sxene300€TOHHbIE W OCTOHHBIC ISl CTPOUTEIHCTBA.
O6mue texHuueckue tpedoBanus. [IpaBuna npueMku, MapKUpPOBKHU, TPAHCIIOPTUPOBAHUS U
XpaHEHUSI.

I'OCT 14098-91 CoenuHeHnusi cBapHble apMartypbl U 3aKJIQJHBIX  U3AEJIHI
KEJIe300€TOHHBIX KOHCTPYKIUH. THIIbI, KOHCTPYKIUS U pa3Mephl.

I'OCT 1762487 betoHbl. Y IbTpa3ByKOBOW METO]T ONIPEAECICHUS MPOYHOCTH.

I'OCT 22690-88 beronbl. OnpeneneHue MPOYHOCTH MEXAHUYECKUMHU METOJIaMH
HEpa3pyLIAIOLUIEro KOHTPOJIS.

I'OCT 23732-79 Bopna niyis 6eTOHOB ¥ pacTBOPOB. TEXHUYECKUE YCIOBUS.

I'OCT 23858-79 CoenuHeHuss CBapHbIE CTBIKOBBIE W TaBPOBBIE apMaTyphl
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JKEIe300€TOHHBIX ~ KOHCTPYKIHMH.  YJIbTpPa3BYKOBBIE  METOJBI  KOHTPOJS  KayecTBa.
[TpaBuna npuemMkH.

I'OCT 24211-91 Ho6aBku st 6etoHoB. O0mMe TEXHUYECKUE TPEOOBAHMUS.

I'OCT 25192-82 beronsl. Knaccudukarus n o01ye TeXHUIeCKue TpeOOBaHMS.

I'OCT 25781-83 dopMbl CTalbHBIC IJIs1 W3TOTOBJICHHUS JKEIC300CTOHHBIX HW3JCIHUH.
TexHuueckue ycioBUs.

I'OCT 26633-91 beToHBI TAXKEIbIE U MEITKO3EPHUCTBIC. TEXHUYECKUE YCIOBUS.

I'OCT 27005—86 betoHsbl nerkue u staeucthie. [IpaBuia KOHTPOJIs CpeHeN MIOTHOCTH.

I'OCT 27006—86 beronsl. [IpaBmiia mogdopa cocTaBoB.

I'OCT 28570-90 beronsl. Metoasl oOmnpeAeieHns] TPOYHOCTH TIO0 oOpasiam,
OTOOpaHHBIM M3 KOHCTPYKITUH.

I'OCT 30515-97 Llementsl. O01mIME TEXHUIECKUE YCITOBUS

IIpuwmeuanune — [Ipy N0Mp30BaHIH HACTOSIIAM CBOJOM IPABHI IEJICCOOOPA3HO MPOBEPHUTH
JICHCTBUE CCBHUIOYHBIX CTAHAPTOB U KIACCU(PUKATOPOB B MH(POPMALIMOHHOW CUCTEME OOIIEro MOIb30BaHusI — Ha
oHIMATFHOM CalTe HAIIMOHATBHOTO opraHa Poccuiickoit Dexepanuu mo craHgapTu3anud B cetu MHTEpHET
WIK IO EXEroJHO W3JaBacMOMy HH(MDOPMAIIMOHHOMY YyKa3arenmo «HaluoHanbHBIE CTaHAAPTHI», KOTOPBIN
omyOnukoBan Ha 01 sHBaps TEKyIIero rojga, M IO COOTBETCTBYIOIIMM €XXEMECSYHO H3IaBACMBIM
UHQOPMALMOHHBIM YKa3aTelsM, OIYOJMKOBAHHBIM B TEKylIeM rofy. ECIU CCHUIOYHBIN JOKYMEHT 3aMEHEH
(M3MeHeH), TO MpHU MOJb30BAHUM HACTOSILIMM CBOJOM IMPABWJI CIEAYET PYKOBOJCTBOBATHCS 3aMEHEHHBIM
(M3MEHEHHBIM) TOKYMEHTOM. ECIH CCBUTOYHBIN JOKYMEHT OTMEHEH 0€3 3aMEHBI, TO MOJIOKEHHE, B KOTOPOM JIaHa
CCBUIKA Ha HETO, MPUMEHSETCS B UaCTH, HE 3aTParuBarolleil 3Ty CChUIKY.

3 Tele/IHLI H onpenejJicHus

B  HacTtosmiem cBoxe  NpaBWJ  IPUMEHSAIOTCS  CJIEAYIOIIME  TEPMHUHBI  C
COOTBETCTBYIOIIUMHU OIPEACTICHUSIMHU:

3.1 ankepoBka apmatypbl: ObecrieueHre BOCIPHATHS apMaTypol NEUCTBYIOIMIUX HA
Hee YCWIMH IyTeM 3aBeleHHs €€ Ha OIpeNeJeHHYIO UIMHY 3a PAacyeTHOE CEYEHUE WU
YCTPOWCTBA HA KOHIIAX CHEIHabHBIX aHKEPOB.

3.2 apmatypa KOHCTPYKTHMBHasi: ApwMarypa, yCTaHaBiIWBaeMmas 0e€3 pacuera u3
KOHCTPYKTHUBHBIX COOOpaXeHHIA.

3.3 apMmarypa npeaBapuTeJbHO HAaNPs’KEHHass: ApMaTypa, Mojaydaronias HadalbHbIe
(mpeaBapuTENbHBIE) HANPSDKEHUS B MPOLIECCE M3TOTOBICHUS KOHCTPYKUHUN 10 MPUIIOKEHUS
BHEIIHUX Harpy30K B CTAIMH SKCILTyaTalliH.

3.4 apmaTypa padouasi: ApmaTypa, ycTaHaBJIMBaeMas 1o pacyery.

3.5 3ammTHBIH caoii Oerona: TommmHa ciosi OETOHAa OT TpaHW DJJIEMEHTa [0
OmkaiIel TOBEPXHOCTH apMaTypHOTO CTEPIKHS.

3.6 koHCTPYKIIUM OeTOHHBbIe: KOHCTPYKITMHY, BBITIOJHEHHBIE W3 O€TOHA 0€3 apMaTypbl
WIM C apMaTypol, YCTaHaBIMBAaeMOM 1O KOHCTPYKTHUBHBIM COOOpPaXE€HUSM U HE
VUUTBIBAEMON B pacuere; pacyeTHhIE YCHUJIMS OT BCEX BO3JCHCTBUH B OETOHHBIX
KOHCTPYKIUSX JTOJKHBI OBITH BOCIIPUHSATHI OETOHOM.

3.7 KOHCTPYKUIUH JAMCIIEPCHO-AaPMHUPOBAHHbIE (pudpodeTOHHBIE,
apmouneMeHTHble):  JKene300eTOHHbIE ~ KOHCTPYKLHMH,  BKJIOYAIOUIME  JIUCIEPCHO-
pacnosokeHHbIe (GUOPHI MIIM MEIKOSIYEUCThIE CETKU U3 TOHKOW CTaJIbHOM MPOBOJIOKH.

3.8 KOHCTPYKIUM 3Kejie300eTOHHbIe: KOHCTpYKIMH, BBHITIOJHEHHBIE M3 OETOHA C
paboueldi W KOHCTPYKTHBHOW apmaTypoil (apMUpOBaHHBIC OETOHHBIE KOHCTPYKIIUH):
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pacueTHble YCHINS OT BCEX BO3ICHCTBHI B KeIe300€TOHHBIX KOHCTPYKLHUAX JOJKHBI OBITH
BOCIIPUHSATHI 0ETOHOM M paboueild apMaTypoOi.

3.9 KOHCTPYKIUM cTajexesie300eToHHble: JKene300eTOHHBIE  KOHCTPYKIIUH,
BKJIIOUAIOLIME OTJIMYHBIE OT apMaTypHON CTajdu CTajbHBbIE D3JEMEHTHI, padoTaroue
COBMECTHO C KeJIe300€TOHHBIMH 3JIEMEHTaMHU.

3.10 ko3¢ puuMeHT apMUPOBaHUS Kese300eToHA U OTHOIIECHUE IUIONAAU CEYEHUS
apMatypsl K pabodeil miomaan cedeHust 0eToHa, BRIPAXKEHHOE B MPOIICHTAX.

3.11 mapka OeroHa mo BoaoHenmpoHumaemoctu W: IlokazaTenb NTPOHUIIAEMOCTH
0eToHa, XapaKTepU3YIOIIUNCI MaKCUMAIbHBIM JIaBJICHHEM BOJbI, IPH KOTOPOM B YCIOBHUAX
CTaHJapPTHBIX MCIIBITAHUM BOJIa HE IPOHUKAET Yepe3 OETOHHBIN 0Opa3el.

3.12 mapka OeToHa 10 MOPO30CTOMKOCTH F: VYCTaHOBIEHHOE HOpPMaMH
MUHUMAaJIBHOE YHCIIO IIUKJIOB 3aMOPAXUBAHUS U OTTaUBaHUsI 0Opa3I0B O€TOHA, UCIIBITAHHBIX
M0 CTaHJApTHHIM O0a30BBIM METOJaM, MPU KOTOPBIX COXPAHSIOTCS HMX IEepPBOHAYAIbHbBIE
(bu3NKO-MeXxaHUYECKHEe CBOMCTBA B HOPMUPYEMBIX Ipe/eiax.

3.13 mapka 0eTOHAa MO CAMOHANPSKEHHIO Sp: YCTaHOBIEHHOE HOPMaMH 3HAYCHHUE
IpelBapUTeNbHOTO HampsbkeHust B Oerone, Mlla, co3gaBaemoro B pe3ynbTare ero
pactuperus npu Kod3¢gpGunmreHTe npoaoasHoro apmuposanus = 0,01.

3.14 mapka 0eToHA Mo cpeaHed MIOTHOCTH D: YCTaHOBIEHHOE HOpMaMu 3HAYECHHE
IJIOTHOCTH, B KI/M°, GETOHOB, K KOTOPBIM MPENbABIAIOTCS TPEOOBAHMUS 110 TEIJIOU30JISALIHHN.

3.15 wmaccuBHass KOHCTpPykKuMsi: KOHCTpyKiusa, Uil KOTOPOMl  OTHOILIECHHE
MIOBEPXHOCTH, OTKPBITOH /IS €€ BBICBIXaHHUS, M2, K €€ 00beMy, M°, paBHO UM MEHbIE 2.

3.16 mopo3ocroiikocth 0OeroHa: CnocoOHOCT, OeToHa COXpaHATH (U3HKO-
MEXaHUYECKHUE CBOWCTBA MPU MHOTOKPATHOM IMEPEMEHHOM 3aMOpaXMBAaHUM W OTTaHBaHUM,
periIaMeHTHPYETCS MapKOH 10 MOPO30CTOMKOCTH F.

3.17 nopmasibHoe cedyeHue: CeueHHE 3JIEMEHTA IUIOCKOCTBIO, MEPIECHIUKYIISIPHON K
€ro NpoJI0JILHON OCH.

3.18 HakJ0oHHOe ceuyeHHe: CeueHHe D3IJIEMEHTa INIOCKOCTHIO, HAKJIOHHONW K €ro
MPOAOJBHON OCH M MEPHNEHIUKYJISIPHOW BEPTHUKAIBHOM IUIOCKOCTH, MPOXOJAIICH Yepe3 OCh
3JIEMEHTA.

3.19 myioTHoCcTh OeTOHa: XapaKTepucTUKa OCTOHA, paBHAsl OTHOIIEHUIO €r0 MacChl K
00beMy, pEerIaMeHTHPYETCSI MApKOU 1O CPeHEH TIIOTHOCTH D.

3.20 nmpeneabHoe ycuiaue: HamOomnbiee ycuime, KOTOPOE€ MOXKET OBITH BOCIPHUHSTO
3JIEMEHTOM, €r0 CEYEHHUEM IIPU MPUHATHIX XapaKTePUCTUKAX MaTepUajoB.

3.21 nponumnaemocth 6eroHa: CBOWCTBO OeTOHA MPOITYCKAaTh Yepe3 ceOs ra3bl WUiIN
KUAKOCTU TPU HAIMYUU TpaJueHTa JaBjieHusl (perjJjaMeHTHpYyeTcs MapKol 1o
BOJZIOHETIpOHUIIaeMocT W) 1mbo oOecrieunBath AU Gy3HOHHYIO  TTPOHHUIIAEMOCTD
pPacTBOPEHHBIX B BOJE BELIECTB B OTCYTCTBHE TIpaJHeHTa AaBJICHUS (perjaMeHTHpYyeTCs
HOPMHUPYEMBIMU BEJIMUYMHAMU TUIOTHOCTU TOKA U 3JIEKTPUUYECKOTO MOTEHIMAIA).

3.22 paGouyasi BbIcOTa ceyeHUsi: PaccTosiHMe OT C)KAaTOW T'paHMW BJEMEHTa JI0 LIEHTpa
TSDKECTH PACTSAHYTOM MPOIOJILHONU apMaTypBhI.

3.23 camoHanpsi:kenue OeroHa: HanpsokeHuwe cxartusi, BO3HUKaiomee B OeTOHE
KOHCTPYKIIMU TPH TBEPIEHUU B pPE3yJbTaTe PACIIMPEHHs] IIEMEHTHOTO KaMHsS B YCIOBHSX
OTpaHUYEHUS ITOMY PACIIUPEHUIO, PETJIAMEHTUPYETCSI MapKOH M0 CAMOHATPSIKEHUIO Sp.

3.24 crbikd apMaTypbl BHaxJiecTKy: CoOeIUHEHHE apMaTypHBIX CTEpKHEH MO HX
JUIMHE 0e3 CBAapKM IyTeM 3aBEICHHs KOHIA OJHOTO apMaTypPHOIO CTEP>KHS OTHOCUTEIIbHO
KOHIIA JIPYTOro.
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4 O0mume TpedoBaHMS K 0ETOHHBIM H KeJ1€300€ TOHHBIM KOHCTPYKIIUAM

4.1 beroHHBIE U Kele300€TOHHBIE KOHCTPYKIIMU BCEX THUIIOB JOJDKHBI YIIOBIECTBOPSATH
TpeOOBaHUAM:

110 OC30IMaCHOCTH;

10 HKCIUTyaTallMOHHON PUTOAHOCTH;

0 JI0JTOBEYHOCTH,

a TaKkKe JIOTIOJIHUTENILHBIM TPEeOOBaHMSIM, YKa3aHHBIM B 33JaHUU HA IPOCKTHUPOBAHNUE.

4.2 ]lna ynosueTBopeHus: TpeOoBaHUN 1O 0€30MaCHOCTH KOHCTPYKIMH JOJKHBI UMETh
TaKMe HayaIbHbIE XapaKTEPUCTUKH, YTOOBI NMPH PA3TUYHBIX PACUETHBIX BO3ACHUCTBHIX B
npolecce CTPOUTENIbCTBA M OIKCIUTyaTallid 3IJaHUA U COOPY)KEHUH ObUIM HMCKIIIOYEHBI
paspymeHust JI000ro XxapakTepa WIM HapyIIeHHs SKCIUTyaTallMOHHOW IPHUTOJHOCTH,
CBSI3aHHBICE C NPUYMHEHHWEM Bpela JKU3HU WM 3J0pOBBI0 Tpak[aH, HMYILECTBY,
OKpY>Karollel cpejie, )KU3HU U 3/10pPOBBIO )KUBOTHBIX U PACTCHUSIM.

43 Jlns yooBNETBOpPEHUsT TpeOOBaHMM IO AKCIUIYaTAal[MOHHOW IPUTOAHOCTH
KOHCTPYKIUSI JTOJDKHA MMETh TaKUe HadallbHbIE XapaKTEPUCTHKH, YTOOBI MPU Pa3IHUUHBIX
pacueTHBIX BO3JACHCTBHSX HE NPOMCXOIWIO 00pa3oBaHHME MM YpPE3MEPHOE PACKPBITHE
TPEUIMH, a TakXXe HEe BO3HUKAIM Ype3MEpHBIC IepeMElIeHMs, KOoJeOaHUus U JApyrue
MOBPEXKJCHUS, 3aTPYAHSIONINE HOPMAIbHYIO SKCIUTyaTaluio (HapyuleHue TpeOOoBaHUM K
BHEIIHEMY BHUAY KOHCTPYKIIMHM, TEXHOJIOTUYECKUX TpeOOBaHMM MO HOpPMajbHOH pabore
00OpyIOBaHUs, MEXaHU3MOB, KOHCTPYKTHBHBIX TpeOOBaHMH IO COBMeCTHOW pabote
3JIEMEHTOB M JPYruX TPeOOBAaHUM, YCTAHOBIEHHBIX NMPHU MPOESKTUPOBAHUH).

B  HeoOXOOMMBIX clydasX KOHCTPYKIMHM JIOJDKHBI HMMETh  XapaKTEPUCTHKH,
obecrnieunBaroKe TPEOOBAHUS IO TETUIOM3OJISAIINY, 3BYKOU30JIAIUN, ONOIIOTHYECKON 3aIuTe
U JIpyrue TpeOoBaHMs.

TpeboBaHust 1O  OTCYTCTBHUIO  TpEIIMH  MPEIBSABIAIOT K  KeIe300eTOHHBIM
KOHCTPYKIUSM, Y KOTOPBIX MPH MOJHOCTHIO PACTSIHYTOM CEYEHMHU JIOJKHA OBITH oOecrieueHa
HEMPOHUIIAEMOCTh (HAXOAALIMMCS TOJ] JABJICHUEM XUJIKOCTH WJIM Ta30B, HCIBITHIBAIOIINM
BO3/CUCTBUE paJMallUM M T.I.), K YHUKAJIbHBIM KOHCTPYKIHSAM, K KOTOPBIM HPEIbSBISIOT
MOBBIIIEHHBIE TPEOOBAHUS IO JOJITOBEYHOCTH, a TAKKe K KOHCTPYKLUSAM, SKCILTyaTHPyEMbIM
B arpECCUBHOM cpeJie B cilydasix, ykazanHbix B CII 28.13330.

B ocTanbHBIX jke1e300€TOHHBIX KOHCTPYKIMSAX 00pa30oBaHUE TPEIIMH JOMYyCKACTCs, U K
HUM TPEIBSBIAIOT TPEOOBAHUS 110 OTPAHMYCHHIO ITUPUHBI PACKPBITHS TPEILUH.

4.4 lna ynoBieTBOpEHHsS TpeOOBAaHHMM JOJTOBEYHOCTH KOHCTPYKIHS JOJDKHA MUMETh
TaKMe HavaJbHBIC XapaKTEPUCTHKH, 4YTOOBI B TEUYEHHUE YCTAHOBJICHHOTO JJIUTEIHHOTO
BPEMEHH OHA YJOBIIETBOpsUia Obl TpPeOOBaHHWSAM IO OE30MaCHOCTH W AKCIUTyaTallHOHHOM
NPUTOJHOCTH C YYETOM BIMSHHS Ha TEOMETPHUECKUE XapaKTEPUCTHUKU KOHCTPYKIMHA U
MEXaHUYECKUE XapaKTePUCTUKUM MAaTEepHaJOB  PA3JIMYHBIX pPACUYETHBIX  BO3JCHCTBUI
(TMTENbHOE BO3/ICHCTBUE HArPy3KH, HEOJIAronpusTHbIE KIMMAaTHUYECKUE, TEXHOJIOTHYECKHE,
TEMIIepaTypHble ¥  BIQXKHOCTHBIE BO3JCHCTBHS, IMONEPEMEHHOE 3aMOpaKMBaHHE U
OTTauBaHME, arPeCCUBHBIC BO3JICHCTBUA U JIp.).

4.5 be3onacHOCTb, HKCIUIyaTal[HOHHAs TPUTOIHOCTH, JIOJTOBEYHOCTh OCTOHHBIX H
XKene300eTOHHBIX KOHCTPYKLUH U JApYyrue ycTaHaBIUBaeMble 3a/laHUEM Ha MPOEKTHUPOBAHUE
TpeOOBaHUS TOJKHBI OBITH 00ECTIEYeHBI BHITIOJTHEHUEM:

TpeOoBaHUl K OETOHY M €T0 COCTABIISIOIINM;

TpeGoBaHU K apmarype;

TpeGoBaHUi K pacueTaM KOHCTPYKIUH;
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KOHCTPYKTHUBHBIX TpeOOBaHMIA;

TEXHOJOTUYECKUX TPeOOBaHMIA;

TpeOOBaHUIl 1O IKCIUTyaTaLlUH.

TpeboBanust 1O  Harpy3kamM W BO3JCUCTBHUSIM, TMpEACTy  OTHECTOMKOCTH,
HEMPOHUIIAEMOCTH, MOPO30CTOMKOCTH, MPEACIbHBIM TOKa3aTesaM jaedopManuii (mporudam,
nepeMenieHUsIM, aMIUIUTYyIe KoJieOaHuii), pacueTHbIM 3HAYEHUSIM TEeMIEepaTypbl Hapy>KHOTO
BO3[lyXa W OTHOCHUTEIbHON BIIAXXHOCTU OKPYXAIOIIeH Cpebl, MO 3allluTe CTPOUTEIbHBIX
KOHCTPYKIMH  OT  BO3JEWUCTBUSA  arpeccUBHBIX Cpel W JIp.  yCTaHaBJIMBAIOTCS
COOTBETCTBYIOIIMMH HopMatuBHBIMH  jnokymeHtamu (CIT  20.13330, CIT 14.13330,
CII 28.13330, CI122.13330, CIT 131.13330, CII 122.13330).

4.6 Tlpu mpoexkTHUpoBaHWU OCTOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIIUW HAJICKHOCTH
KOHCTpYKIMK ycTaHaBiuBaloT coriacHo ['OCT P 54257 mnosnyBepOSTHOCTHBIM METOAOM
pacudera IyTeM HCIIOJIb30BaHMSI PACUETHBIX 3HAYEHHMI HArpy30K M BO3AECUCTBUMN, pacueTHBIX
XapakTepUCTUK OeToHa W apMarypbl (MM KOHCTPYKIIMOHHOM CTaM), OMPEAENseMBIX C
MOMOIIbI0 COOTBETCTBYIOIIUX YAaCTHBIX KOA(P(GUIMEHTOB HAJIEKHOCTH IO HOPMATHUBHBIM
3HAYEHUSIM 3THUX XapaKTEPUCTHUK, C YIETOM YPOBHS OTBETCTBEHHOCTH 3aHUI U COOPYKEHUH.

HopmatuBHBIC 3HaueHUsT Harpy3oK H BO3JCHCTBUN, 3Ha4YeHUS KOA(PHUIIMEHTOB
HAJC)KHOCTU IO Harpyske, KO3(QQUIMEHTOB HAAEKHOCTH MO Ha3HAYEHUIO KOHCTPYKLUH, a
TaK)Ke JIeJIeHUEe Harpy30K Ha MOCTOSTHHbIE U BPEMEHHbIE (UIUTEIbHbIE U KPAaTKOBPEMEHHBIE)
YCTaHABJIMBAIOT COOTBETCTBYIOIIMMU HOPMATUBHBIMH JIOKYMEHTaMU [UIsI CTPOUTEIbHBIX
koHcTpykiui (CIT 20.13330).

PacderHble 3HaUE€HMS HAarpy30K W BO3JCHCTBUN NMPUHUMAIOT B 3aBUCUMOCTH OT BHJA
pacUeTHOro NpeAeIbHOTO COCTOSIHUS U PACUETHOW CUTYaIUH.

YpoBeHb  HANEKHOCTH  PACYETHBIX  3HAUEHUH  XapaKTEepUCTHUK  MaTepHUasoB
YCTaHABJIMBAIOT B 3aBUCUMOCTH OT PACUETHOW CHUTYallud M OT OMACHOCTH JOCTHKEHUS
COOTBETCTBYIOILIETO MPEAEIBLHOTO COCTOSHUS U DPETYIUPYIOT 3HaYeHHEM KO3(p(UIINEHTOB
HaJISKHOCTH 110 OETOHY M apMaType (W1 KOHCTPYKIIMOHHOM CTaJIN).

Pacyer OeTOHHBIX U KeNe300€TOHHBIX KOHCTPYKIMH MOHO MPOU3BOJIUTH TIO
3aJJaHHOMY 3HAYEHHUIO HAJEKHOCTH Ha OCHOBE IIOJHOTO BEPOATHOCTHOIO pacuera IpHu
HAJIMYUU JIOCTaTOYHBIX JAaHHBIX OO0 M3MEHYMBOCTH OCHOBHBIX (DaKTOPOB, BXOMSIIUX B
pacyeTHbIe 3aBUCUMOCTH.

5 TpeOoBanusi k pacueTy 0€TOHHBIX M KeJIe300€TOHHBIX KOHCTPYKIIH I

5.1 O0me mMoJI0KeHUusA

5.1.1 Pacyerbl OETOHHBIX M KeNe300€TOHHBIX KOHCTPYKIMHA CIEIyeT MPOU3BOAUTH B
cootBercTBUU ¢ TpeboBanusiMu ['OCT 27751 no npeneabHBIM COCTOSTHUSM, BKITIOYAFOIIIAM

IIPECIIbHBIE COCTOSIHUS IIEPBOM TIPYIIBI, NPUBOIAIIME K IIOJHONH HENPUTOJHOCTH
JKCILTyaTallu¥ KOHCTPYKLIUH;

IpeleNbHbIE COCTOSIHUS BTOPOM TPYIIIBI, 3aTPYIHSIOINE HOPMAJIbHYIO 3KCIUTyaTallHIo
KOHCTPYKLUN WJIA YMEHBIIAIOIIKUE AOJIrOBEYHOCTh 3JaHUN U COOPYXKEHUU 110 CPABHEHUIO C
IpeIyCMaTPUBAEMBIM CPOKOM CITY>KOBI.

Pacuersl omkHBI o0ecnedrBaTh HAISKHOCTh 3[JaHUN WIH COOPYXCHHH B TEUCHHUE
BCET0 CPOKA UX CIYKOBI, a TAaKXKe MPH MPOU3BOJICTBE PaOOT B COOTBETCTBUH C TPEOOBAHHUIMH,
IPEIbSABISEMBIMU K HUM.

PacueTtsl o mpeienbHBIM COCTOSIHUAM MEPBOM IPYIIIBI BKIIIOYAOT:
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pacuer 1o MpoYHOCTH;
pacyeT mo ycToH4uBOCTH (OPMBI (JIJ11 TOHKOCTEHHBIX KOHCTPYKITHHN );

pacyer 1o yCTOMYHUBOCTH MOJIO0XKEHUS (ONMPOKUIbIBAHUE, CKOJIBKEHUE, BCIUIBIBAHUE).

Pacyersl 1m0 mOpPOYHOCTH OETOHHBIX M KENE300€TOHHBIX KOHCTPYKLUUH CcIleayer
POU3BOIUTL U3 YCIOBHUS, MO KOTOPOMY YCWIMS, HampspkeHuss W jaedopmanuud B
KOHCTPYKIUSX OT Pa3JIMYHBIX BO3JEHCTBUI C yUeTOM HauyajIbHOT'O HAMPSKEHHOTO COCTOSHHUS
(mpeaHanpsiKeHHe, TeMIepaTypHble U JpYyrue BO3JIEHCTBUS) HE JOJKHBI IPEBBHIINIATH
COOTBETCTBYIOIIUX 3HAUYEHUH, YCTAHOBJICHHBIX HOPMATUBHBIMU JTOKYMEHTAMHU.

PacueTtst 1o ycTOHYMBOCTH (OPMBI KOHCTPYKIIMH, a TaKXke IO YCTONYHMBOCTH
MOJIO)KEHUsI (C  y4eTOM COBMECTHOM paOOThl KOHCTPYKLUMHM M  OCHOBaHHUS, UX
nehOpMaIMOHHBIX CBOMCTB, COMPOTHUBIICHUS CABHUTY MO KOHTaKTy C OCHOBAHHMEM M JIPYTUX
0COOEHHOCTEH) cielyeT MPOU3BOJIUTH COIVIACHO YKa3aHWUSIM HOPMATHBHBIX JTOKyMEHTOB Ha
OTJIeIbHBIE BUABI KOHCTPYKIHH.

B HeoOXoIMMBIX ciTydasx B 3aBUCUMOCTH OT BUJa U Ha3HAUEHUSI KOHCTPYKLUHU JOKHBI
OBITH TPOU3BENIEHBI PacueThl MO MPEAETBHBIM COCTOSHUSM, CBSI3aHHBIM C SIBJICHUSIMH, MIPU
KOTOPBIX BO3HHKAeT HEOOXOIMMOCTh MPEKPALICHUS SKCILTyaTallMd 3/aHus U COOPYKECHHUS
(upe3amepHble neopManuu, CIBUTH B COSTMHCHUSIX U IPYTUE SBIICHNUSA).

PacuyeTsl o mpeenbHBIM COCTOSIHUSIM BTOPOU TPYTIIBI BKIIOYAIOT!

pacuer o 00pa30BaHUIO TPEIIUH;

pacyer 1o pacKpbITUIO TPEIIUH;

pacdeT mo aedopMariusm.

PacueT GETOHHBIX U KeJIE€300€TOHHBIX KOHCTPYKITUH 110 00pa30BaHUIO TPEIIUH CIIEIyEeT
MPOU3BOIUTL M3 YCIOBUSA, IO KOTOPOMY YCWIHS, HampsoKeHUs wWwid jaepopManuu B
KOHCTPYKIUSX OT Pa3iMyYHbIX BO3ACHCTBHUI HE OJKHBI MPEBBIIIATH COOTBETCTBYIOUIUX HX
NpelenbHbIX 3HAUEHUN, BOCTIPUHUMAEMBIX KOHCTPYKIIMEH MPU 00pa30BaHUU TPEIUH.

Pacuer ’xene300€TOHHBIX KOHCTPYKIIMM MO PacKpBITUIO TPEHIMH MPOU3BOIAT U3
YCIOBHS, MO KOTOPOMY HIMPHUHA PACKPBITUS TPEIIMH B KOHCTPYKLHU OT Pa3IUYHBIX
BO3/ICICTBUI HE JAOJKHA MPEBBIIATH MPEIEIbHO AOMYCTUMBIX 3HAYEHHM, yCTaHABIMBAEMbIX
B 3aBUCHUMOCTHU OT TPeOOBaHUM, MPEAbSBIIEMbIX K KOHCTPYKIUH, YCIOBUN €€ IKCILTyaTalluH,
BO3JICUCTBUS OKPYXKAIOMIEH Cpefbl U XapaKTEPUCTUK MATEPUAIOB C YU4ETOM OCOOEHHOCTEH
KOPPO3MOHHOTO MTOBECHUS apMaTyphbl.

Pacuer OeTOHHBIX M IKEIE300€TOHHBIX KOHCTPYKIIMH MO aegopManusM CileayeT
MPOU3BOIUTL M3 YCJIOBHS, IO KOTOPOMY IPOTHOBI, YIJIBI IOBOPOTA, MEPEMELICHUS U
aMIUIUTYIbl KOJeOaHUsl KOHCTPYKIMM OT Pa3IMYHBIX BO3JIEHCTBUN HE JOJKHBI MPEBBIIIATH
COOTBETCTBYIOIUX MPEAETBHO TOMYCTUMbBIX 3HAUCHUH.

Jlis KOHCTPYKIMIi, B KOTOPBIX HE JIOMyCKaeTcsi 00pa3oBaHUE TPEIIWH, JOJIKHBI ObITh
oOecrniedyeHbl TpeOOBaHUS MO OTCYTCTBUIO TpemMH. B 3TOM cilyuae pacder Mo pacKpbITHIO
TPELIMH HE MPOU3BOJSIT.

Jl1s ocTanbHBIX KOHCTPYKIUH, B KOTOPBIX JOMycKaeTcs oOpa3oBaHUE TPEIIUH, PacyeT
no oOpa30oBaHUIO TPEIIMH MPOU3BOASAT IUIA OINpeAesieHHS HEeOOXOAWMOCTH pacyeTa IO
PACKpPBITUIO TPELIMH U y4eTa TPEUIUH MpHU pacyeTe Mo JedhopMalusM.

5.1.2 PacyeTr GETOHHBIX U KEIE300€TOHHBIX KOHCTPYKIIUHA (JIMHEWHBIX, TJIOCKOCTHBIX,
MPOCTPAHCTBEHHBIX, MACCUBHBIX) MO MPEICIbHBIM COCTOSHHUSM MEpPBOW U BTOPOW Ipymmd
MPOU3BOJIAT MO HAMPSKEHUSIM, YCUIIUSAM, AeQOopMaIisaM U IepeMEIeHUSIM, BBIYHCIEHHBIM OT
BHEITHUX BO3JEHCTBUM B KOHCTPYKIMSAX M O0Opa3yeMbIX HMH CHUCTEMax 3JaHUi W
COOpPY)KEHUU ¢ y4deToM (u3nueckor HeMMHEHHOCTH (Heynpyrux aedgopManuii OeToHa U
apMaTyphbl), BO3MOXXHOTO 00Opa30BaHUs TPEIIMH U B HEOOXOAMMBIX CIIy4asiX — aHU30TPOIIHH,



CII 63.13330.2012

HAKOIICHUS TIOBPEXIACHUN W TEOMETPUUYECKON HENMHEHHOCTH (BIUsHHE nedopmanuii Ha
M3MEHEHUE YCUIINHA B KOHCTPYKLHUSAX ).

OU3NYECKYI0 HEJIIMHEHHOCTh M aHU3O0TPOIUIO CIEAYeT YUYUTHIBATh B OIpPENEISIONINX
COOTHOILIEHUSX, CBA3BIBAIOIINX MEXIY COO0O0M HampspkeHus U AepopMmanuu (WM yCUIUS U
nepeMenIeH s ), a TAK)XKE B YCIOBHIX MPOYHOCTU U TPEHIMHOCTOMKOCTH MaTepuaa.

B craTnuecku HeonpeaenuMbIX KOHCTPYKLHUAX CIIEIyeT YUUTHIBATh IiepepacipeaesieHue
YCUJIMH B 3JIEMEHTaX CHCTEMbI BCIEACTBHE OOpa30BaHMsI TPEUIMH W Pa3BUTHUS HEYIPYTHUX
nedopMmanuii B 6eToHe U apMarype BIUIOTh J0 BO3HUKHOBEHHUS MPENEIbHOIO COCTOSHHUS B
anemente. [Ipu OTCYTCTBMM METOJOB pacueTa, Y4YUTHIBAIOIIMX HEYNpyrue CBOMCTBA
Kelne300eToHa, a TakXKe JJIs MPEeIBAPUTENIbHBIX PAacyeTOB C YYETOM HEYNPYIHMX CBOMCTB
Kelne300eToHa YCWIMSI M HAaNpsOKeHHs] B CTaTUYECKH HEOMPENeIMMbIX KOHCTPYKLHAX U
CUCTEMax JOIyCKaeTcs OMpENeNsiTh B MPEANOI0KEHUH YIPYroil paboThl keine300€TOHHBIX
aneMeHToB. [Ipu 3TOM BiusHUE (PU3NYECKOM HETMHEWHOCTH PEKOMEHIYETCS YUYHUTHIBATh
MyTeM KOPPEKTHPOBKHU  pE3yJIbTaTOB JHMHEHMHOrO0 pacyera Ha OCHOBE JaHHBIX
9KCIIEPUMEHTAJIBHBIX HMCCIEAOBAHUN, HEIMHEHHOr0 MOJAETUPOBAHUS, PE3ylbTaTOB pacuera
AQHAJIOTMYHBIX O0OBEKTOB U SKCIIEPTHBIX OL[EHOK.

[Tpu pacyere KOHCTPYKUHUHU 110 TPOYHOCTH, AedopmanusimM, 00pa30BaHUIO U PACKPBITUIO
TPElIMH Ha OCHOBE METO/la KOHEUHBIX D3JIEMEHTOB JOJKHBI OBITH IMPOBEPEHBI YCIOBHS
OPOYHOCTH M TPEUIMHOCTOMKOCTH [UIsl BCEX KOHEYHBIX DJIEMEHTOB, COCTaBISIOLIUX
KOHCTPYKIUIO, @ TAK)KE YCIOBHUS BOSHUKHOBEHHS YpE3MEPHBIX MEePEMEIICHUN KOHCTPYKIUU.
[Ipu olieHKEe NPENENbHOrO COCTOSHHUS IO MPOYHOCTU JOMYCKAeTCsl MOoJlaraTh OTAENIbHbIE
KOHEYHBIE 3JIEMEHTHI Pa3pyIIEHHBIMH, €CIIM 3TO HE Blie4eT 3a co00il Mporpeccupyromiero
paspylieHusl 37aHusl WIA COOPYXKEHMs, U IO MCTEYCHHHM JEHCTBUS paccMaTpHBaeMoi
HArpy3Kd DSKCIUTyaTal[lMOHHAs MPUTOJHOCTb 3[aHUS WJIM COOPYKEHHUS COXpaHSeTCsl WIH
MOJKET OBITh BOCCTAHOBJICHA.

Omnpenenenue npeneabHbIX yCWiIni u nedopManuii B OETOHHBIX U KEJI€300€TOHHBIX
KOHCTPYKIUSAX CIIeAyeT MPOW3BOJIUTH HAa OCHOBE PACUETHBIX cxeM (Mojelnei), Haubosee
OJIM3KO OTBEYAIONIUX peaTbHOMY (pu3nueckoMy XxapakTepy paboThl KOHCTPYKIHH W
MaTepuajoB B paCCMAaTPUBAEMOM IPeIeIbHOM COCTOSHUU.

Hecymryro cmocoOHOCTh KeIe300€TOHHBIX KOHCTPYKIIUM, CIOCOOHBIX IpETEpIieBaTh
JIOCTATOYHBIE IMJIacTUyYecKue Aegopmaiu (B YaCTHOCTH, MPU HCIOJIb30BAHUU apMaTyphl C
buznyecKuM TMpeneaoM TEKy4ecTH), IOIMYCKAaeTCsl OIpenesisTh METOAOM MpelelbHOro
paBHOBECHS.

5.1.3 Tlpu pacuerax OCTOHHBIX W JKEIE300CTOHHBIX KOHCTPYKIIMUA IO TMPeaeTbHBIM
COCTOSTHUSIM CJIEyeT paccMaTpHUBaTh pa3jMuYHbIE PACUETHBIE CUTYallUd B COOTBETCTBUHU C
I'OCT P 54257, B TOM 4ucne CTaaud H3TOTOBJICHUSA, TPAHCIOPTUPOBAHUS, BO3BEICHHS,
JKCILTyaTalllK, aBapuilHble CUTYaIlH, a TAaKXKe Mmoxap.

5.1.4 PacyeTsl OCTOHHBIX M KeJI€300€TOHHBIX KOHCTPYKIMH CIEAYyeT MPOM3BOIUTH HA
BCE€ BU/IbI HArPY30K, OTBEYAIOIMINX (QYHKIIMOHATLHOMY HAa3HAYEHHIO 3JaHUI U COOPYKEHUH, C
YY4ETOM BIUSHUSL OKpYXKamoIed cpeapl (KIUMaTHUYEeCKUX BO3JACHCTBUMI M BOJBI — MJIs
KOHCTPYKITUH, OKPYXEHHBIX BOJIOI), a B HCOOXOJUMBIX CIy4asX — C Y4€TOM BO3JICHCTBHS
MoXapa, TEXHOJOTHUYECKUX TEMIIEPATYPHBIX M BIAXKHOCTHBIX BO3JECHCTBUU M BO3JCHCTBHI
arpecCUBHBIX XUMUYECKUX CPEJI.

5.1.5 PacyeTsl OETOHHBIX M KeJIe300€TOHHBIX KOHCTPYKIIMI MPOU3BOIAT Ha JICHCTBHE
U3ru0aroMMUX MOMEHTOB, HPOAOJIBHBIX CHJI, MOMEPEYHBIX CHUJ M KPYTSIIIUX MOMEHTOB, a
Tak)Ke Ha MECTHOE JICHCTBUE HATPY3KH.
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5.1.6 Ilpu pacuere HIEeMEHTOB COOPHBIX KOHCTPYKIIMH Ha BO3JACHCTBUE YCHIIHUH,
BO3HUKAIOIIUX TMPU HX MOJbEME, TPAHCHOPTUPOBAHMU M MOHTa)Xe, HArpy3Ky OT MaccChl
3JIEMEHTOB ClIeyeT MPUHUMATh C KO3 (OUIIMEHTOM TUHAMUYHOCTH, PABHBIM:

1,60 — mpu TpaHCTIOPTUPOBAHUH,

1,40 — mpu mogbeME U MOHTAXKE.

Jlomyckaercst mpuHUMaTh Oojiee HU3KHE, 0OOCHOBaHHBIE B YCTAHOBJIEHHOM TMOpSIKE,
3Ha4YeHUs KO3(P(HUIIMEHTOB TMHAMHUYHOCTH, HO HE HIDKe 1,25.

5.1.7 Tlpu pacuerax OETOHHBIX M KEJIE300€TOHHBIX KOHCTPYKIIUH CIIETYyeT YYUTHIBATH
0COOCHHOCTH CBOMCTB pa3jM4YHbIX BUIOB OETOHA W apMaTypbl, BIUSHUS Ha HUX XapakTepa
HArpy3Ku M OKpPYKalolllel cpesibl, CIOCOO0B apMUPOBAHMSI, COBMECTHOCTh PaOOTHI apMaTyphl
n OeToHa (MpU HAIWYUKU U OTCYTCTBHM CIEIUICHUS apMaTypbl C OETOHOM), TEXHOJOTHIO
U3TOTOBJICHHS] KOHCTPYKTHUBHBIX THUIIOB )K€JI€300€TOHHBIX 3JIEMEHTOB 3/IaHUHN U COOPYKEHUI.

5.1.8 Pacyer npenBapuTEIbHO HANPSIYKEHHBIX KOHCTPYKIMH CIIEIYyeT MPOU3BOJIUTH C
Y4eTOM HavaJIbHBIX (MPeIBapUTEIBHBIX) HAPSHKCHUH U nedopManuii B apMaType u OeToHe,
NOTEPh TMPEABAPUTEIHHOIO HAMNPSIKEHUS U OCOOCHHOCTEM mepenaud MpeaBapUTEIbLHOTO
HaIpsKEHUS Ha OCTOH.

5.1.9 B MOHOJNUTHBIX KOHCTPYKIUSAX JOJDKHA OBITh OOecredeHa IPOYHOCTh
KOHCTPYKITUHU C YIETOM pabOUYnX IIIBOB OCTOHUPOBAHUSI.

5.1.10 IIpu pacyere COOpPHBIX KOHCTPYKIHMH JOJDKHA OBITH OOECIeYeHa MPOYHOCTH
Y3JIOBBIX U CTBIKOBBIX COMPSOKEHUH COOPHBIX D3JIEMEHTOB, OCYIIECTBICHHBIX ITyTEM
COCIMHEHUS] CTANbHBIX 3aKJIAJHBIX JeTaliel, BBIIYCKOB apMaTypbl U 3aMOHOJWYHBAHUS
OETOHOM.

5.1.11 Ilpu pacuere MJIOCKMX W MPOCTPAHCTBEHHBIX KOHCTPYKIHM, MOJBEPraeMbIX
CHWJIOBBIM  BO3JIEHCTBUSIM B  JIBYX B3aMHO TMEpPHEHAMKYISIPHBIX  HAIpaBIICHUSX,
paccMaTpuBaloT OTAENbHBIC, BbIJEIIEHHBIE U3 KOHCTPYKLUHU TJIOCKHE UM IPOCTPAHCTBEHHBIE
MaJble XapaKTepHbIE JJIEMEHThl C YCWIHAMH, ACUCTBYIOIIMMU IO OOKOBBIM CTOpOHAM
aneMeHnTa. [Ipyu HaTM4UK TPEIH 3TH YCHIIHS ONPENENSIIOT C YY€TOM PaCIOIOKEHUs TPEILUH,
JKECTKOCTH apMaTyphl (OCEBOM M TaHTCHIIMAIBHOMN ), ’KECTKOCTH OCTOHA (MEXKIY TPEIIMHAMH U
B TpEUIMHAX) U APYyrux ocodeHHocTeil. [Ipy OTCYTCTBUM TpElIMH YCWIHS ONPEACIIoT Kak
JUISL CIUIOLTHOTO Tena.

Jlomyckaetcst mpy HaJIMYUU TPEIIMH ONPEAENATh YCHINS B MPEINOJ0KEHUU YIPYrou
paboTHI KeIe300€TOHHOTO AJIEMEHTA.

Pacyer »srmeMeHTOB cienyeT MPOM3BOAMTH IO HamOoJee OMacHbIM CEUEHUSM,
PaCIOJIOKEHHBIM O] YIJIOM IO OTHOLIEHUIO K HANpaBJIEHUIO NEHCTBYIOIIUX HA AJIEMEHT
YCHJINA, HA OCHOBE PAaCUYETHBIX MOJIEJICH, YUUTHIBAIOIIMX pabOTy pacTsIHYTOH apMmaTypsl B
TpeumHe U paboTy OeToHa MEXIy TpelIMHAMHU B YCIOBHSX IUIOCKOTO HaIpsHKEHHOTO
COCTOSTHUSI.

5.1.12 Pacder niaocKkuX ¥ MpOCTPAHCTBEHHBIX KOHCTPYKIIHUM JOMYCKAETCS MTPOU3BOAUTH
JUIsl KOHCTPYKIIMHM B LI€JIOM HAa OCHOBE METOJa MpPEleiIbHOrO0 PAaBHOBECHS, B TOM YHCIE C
y4eToM Je(OPMUPOBAHHOTO COCTOSIHUSI K MOMEHTY Pa3pyIlICHUSI.

5.1.13 Ilpu pacuere MaCCUBHBIX KOHCTPYKIIHM, TOJBEPra€MbIX CUIIOBBIM BO3JCHCTBUAM
B TpeX B3aMMHO NEPIEHIUKYJISPHBIX HAMpPaBICHUSAX, PAacCMATPUBAIOT OT/IEJIbHbBIE
BbIJIEJICHHbIE U3 KOHCTPYKIUU Mayible OObEMHBbIE XapaKTepHBIE AJIEMEHThI C YCHUIHSIMH,
JNEHCTBYIOIMMHU O TpaHsaM 3iemMeHTa. [Ipu 3ToM ycuius ciieqyeT onpeaessiTh Ha OCHOBE
MIPEANOCHUTOK, aHAJIOTUYHBIX MPUHSITHIM JUTSI TUIOCKHUX 37eMeHTOB (cM. 5.1.11).

Pacyer »srmeMeHTOB ciexyeT MNPOM3BOAUTH IO HaumOoJjiee ONAcHBIM CEUYCHHSIM,
PAaCIOJIOKEHHBIM TOJ YIJIOM IO OTHOLIEHUIO K HANpaBJIEHUIO NEHCTBYIOIIUX HA AJIEMEHT
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YCUJIMI, HAa OCHOBE DPACUYETHBIX MOJENIed, YUUTHIBAIOIIUX paboTy OeTOHa U apMmaTypbl B
YCIOBUSIX 00bEMHOT0 HAMPSKEHHOT'O COCTOSTHUSI.

5.1.14 JIng KOHCTPYKIHMH CIOXXHOW KOH(pHTypanuu (Hampumep, MPOCTPAHCTBEHHBIX )
KPOME pacyeTHbIX METO/JOB OIEHKHM HeCyllell CIOoCOOHOCTH, TPEIIMHOCTOMKOCTH |
ne(OpMaTUBHOCTH MOTYT OBITh MCIOJB30BaHbl TAaKXK€ PE3yJIbTaThl UCHBITAHUS (U3HUECKUX
MOJIEJIEH.

5.2 TpeGoBanusi K pacuery O€TOHHBIX M KeJIe300eTOHHBIX JJIEMEHTOB
10 NPOYHOCTH

5.2.1 Pacuer GETOHHBIX U )KEJI€300€TOHHBIX AJIEMEHTOB 10 MPOYHOCTH TTPOU3BOJIAT:

[0 HOPMAJbHBIM CEUYEHUSIM (TIpU JIEHCTBUU H3THOAIONIMX MOMEHTOB U TMPOJOJIBbHBIX
CHJI) — TI0O HEeTWHEWHON aedOopMalMOHHONW Mojaenu. [T mPOCThIX THUIIOB KeIe300€TOHHBIX
KOHCTPYKIIUH (MPSMOYTOJIbHOTO, TaBPOBOTO U JIBYTaBPOBOTO CEYCHHH C apMaTypoi,
PaCIOIOKEHHON Y BEPXHEW M HIKHEW TPaHEW CeUeHUs) AOIMYCKAETCs BBITIOJHITH pacyeT 10
MpeeNbHBIM YCHIIHSM;

[0 HAaKJIOHHBIM CEYEHUsM (TpU JEUCTBUU TOMEPEYHBIX CHII), MO MPOCTPAHCTBEHHBIM
ceueHUsM (IpHU JEUCTBUU KPYTSAIIMX MOMEHTOB), HA MECTHOE JEHCTBUE HArpy3Ku (MECTHOE
c)KaTue, MPoAaBIMBaHKE) — MO MPEAETbHBIM YCUITHSIM.

Pacyer mo mpo4YHOCTH KOPOTKHUX >K€JIe300€TOHHBIX 3JIEMEHTOB (KOPOTKHUX KOHCOJEH u
JIPYTUX 3JIEMEHTOB) IPOU3BOAT HA OCHOBE KAPKACHO-CTEP)KHEBON MOJIEIH.

5.2.2 PacyeT 1o mpoOYHOCTH OCTOHHBIX M JKEJIE300€TOHHBIX JIEMEHTOB I10 MPEIETbHBIM
YCUJTUSIM TPOU3BOASAT W3 YCIOBHS, YTO YCHJIME OT BHEUIHMX HArpy3okK U Bo3ieicTBuil F B
paccMaTpuBaeMOM CEYEHHU HE JOJKHO MPEBBINIATh MPEAENbHOro YCWIUA Fu;, KOTOpOE
MOKET OBITh BOCIIPHUHSATO JIEMEHTOM B 3TOM CEYEHHUHU

FIE,,. (5.1)

Pacuer 0€TOHHBIX 3JIEMEHTOB 0 IPOYHOCTH

5.2.3 beTtoHHBIE PIEMEHTHI B 3aBUCHUMOCTH OT YCJIOBHM HMX PabOThl M TpeOOBaHUA,
NPEIbABISEMBIX K HUM, CJIE€IYeT PaCCUUTHIBATh 10 HOPMAJIbHBIM CEYEHHSIM I10 MpeesIbHbIM
ycrasm 0e3 ydeta (cMm. 5.2.4) unu ¢ yaetoM (cM. 5.2.5) conpoTuBiieHHs] OETOHA PACTIHYTOM
30HBI.

5.2.4 be3 ydera CONpOTUBJICHUS OETOHAa PACTIHYTOM 30HBI TPOHW3BOIAT pacyeT
BHEILEHTPEHHO CKAaThIX OETOHHBIX AJIEMEHTOB IIPU 3HAYEHUAX HKCLEHTPUCUTETA MPOJOIHHOM
cuIibl, He mpeBbinamux 0,9 paccTosiHUS OT LEHTPA TSXKECTH CeUeHUs 10 HauboJsee CKaToro
BoJIOKHA. [Ipu 3TOM mpeneiabHOE yCHIIME, KOTOPOE MOXKET OBITh BOCIHPHHSTO 3JIEMEHTOM,
ONpEAeNAOT 1O pacyeTHbIM COMPOTHBICHUAM OeToHa cCXaTuilo KRp, PpaBHOMEPHO
pacmipeesieHHbIM M0 YCIOBHOW C)KaTOM 30HE CEYEHHS C IIEHTPOM TSKECTH, COBIAJAIONINM C
TOYKOW MPHUIJIOKEHUS TPOTOTLHOU CHIIBI.

Jnst mMacCUMBHBIX OETOHHBIX KOHCTPYKIIMU CJEAyeT NpPUHHMAaTh B CXKATOM 30HE
TPEYTOJIbHYIO SMIOPY HANPSIKEHH, He MPEBBIIIAIONINX PACYETHOT'O 3HAYEHUS COMTPOTUBIICHUS
O0eToHa cxaturo Rp. IIpw 3TOM SKCIEHTPUCUTET MPOJOJIBHONW CHIIBI OTHOCHUTEIBHO IIEHTPA
TSOKECTH CEUEHHUs He JOJDKEH mpeBblmath 0,65 pacCTOSHUS OT IIEHTpa THKECTH A0 Haubosee
CKaToro BOJIOKHA OeToHa.

5.2.5 C yuyeroM CONpOTHUBJICHHS OETOHA PACTIHYTOW 30HBI TPOHU3BOIAT pacyeT
BHEILEHTPEHHO C)KAaThIX OETOHHBIX 3JEMEHTOB C JKCUEHTPUCHUTETOM IMPOJOJILHON CHIIbI,

10
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OOJIBIIIUM yKa3aHHOTO B 5.2.4 HACTOSIIETO pasjeiia, M3ruOaeMbIXx OETOHHBIX AJIEMEHTOB
(KoTOpbIE JOIMYyCKAlOTCS K MPUMEHEHUIO), a TaKKe BHELEHTPEHHO C)KAThIX 3JIEMEHTOB C
SKCUEHTPUCUTETOM MPOJOJIbHON CHIIbI, PAaBHBIM YyKa3aHHOMY B 5.2.4, HO B KOTOpBIX IO
YCIIOBHSIM JKCIUTyaTallud HE JOMycKaercs oOpazoBaHue TpewuH. Ilpu 3tom mnpenenbHOe
yCUJIHE, KOTOPOE MOXKET OBITh BOCHPUHATO CEUEHUEM D3JIEMEHTAa, ONPEeAeNsioT Kak s
yIIPYroro Teja MPU MaKCUMAIbHBIX PACTITHUBAIOIIMX HAMPSIKEHHUSIX, PABHBIX PACUETHOMY
3HAYEHUIO COMPOTUBIIEHUSI OETOHA OCEBOMY PACTSLKEHUIO Ry,

5.2.6 Tlpu pacyeTre BHEICHTPEHHO CXKATHIX OCTOHHBIX DJIEMEHTOB CIIEAYET YYHTHIBATH
BJIMSTHUE MPOJIOJIBHOTO U3TM0a U CITydallHbIX SKCLHEHTPUCUTETOB.

Pacuer kes1e300€TOHHBIX 3J1IEMEHTOB 10 MIPOYHOCTH HOPMAJIbHBIX CeYeHU

5.2.7 Pacuer xene300€TOHHBIX JJIEMEHTOB 10 TIPEACIbHBIM YCHUIUSM CJEIyeT
MIPOBOANTD, OMPENEIssl NMpeAesbHbIe YCUINs, KOTOPhIE MOTYT ObITh BOCIIPUHSTHI OETOHOM U
apMaTypoil B HOpMaJbHOM CEYEHHH, UCXOJS U3 CIETYIOIIUX MOT0KEHHM:

COTPOTUBIIEHUE OETOHA PACTSKEHUIO IPUHUMAIOT PABHBIM HYIIIO;

COMpOTHUBIIEHWE OETOHAa CXKATHIO TPEACTaBISETCS  HANPSDKEHUSMH, PaBHBIMU
pacueTHOMY CONpPOTUBIICHUIO OETOHAa CXAaTHI0 W PaBHOMEPHO paclpelesieHHbBIMU 110
YCIIOBHOM CKaToi 30HE O0ETOHA;

pacTATUBAOIIME U CXKUMAIONIME HANpsHKEHHs B apMarype NpUHHUMaloTcd He Oolee
pacueTHOro CONMPOTUBIICHUS PACTSHKEHUIO U CKATHIO COOTBETCTBEHHO.

5.2.8 Pacuer kene300€TOHHBIX JJIECMEHTOB 10 HETWHEHHON AehOpMAIIMOHHOW MOJIEIH
MPOU3BOJAT HA OCHOBE AMArpaMM COCTOSIHUS O€TOHa M apMaTyphl, UCXOAS W3 THIOTE3bI
IUIOCKUX cedeHuil. Kputepuem NpoYHOCTHM HOPMAlbHBIX CEUEHUN SBISETCS IJOCTUKEHHE
IpesiebHBIX OTHOCUTENBHBIX edopmalnii B OETOHE WK apMaTtype.

5.2.9 Tlpu pacdere BHEUEHTPEHHO CXKAThIX KEJI€300€TOHHBIX AJIEMEHTOB CIEIyeT
YUYUTBIBATH CITy4YalHbIM SKCLIEHTPUCHUTET U BIHMSHHUE NMPOJIOJILHOTO M3ruda.

Pacuer kej1e300€TOHHBIX 3JIEMEHTOB 10 MPOYHOCTH HAKJIOHHBIX CeYeHH I

5.2.10 Pacuer >xene300€TOHHBIX SJEMEHTOB MO TMPOYHOCTH HAKJIOHHBIX CEUYCHHM
MPOU3BOJAT: MO HAKIOHHOMY CEYEHHIO Ha JIEHCTBUE IMOMNEPEYHON CHIIBI, IO HAKJIOHHOMY
CEUEHHIO Ha JelicTBHE M3THOAIONIEro MOMEHTA U 0 MOJIOCE MEXTy HAKIIOHHBIMU CEYEHUSIMU
Ha JICHCTBUE MONEPEYHOMN CHUJIBI.

5.2.11 Ilpu pacyere xene300€TOHHOTO AJIEMEHTa MO0 MPOYHOCTH HAKJIOHHOTO CEUYCHHS
Ha JICICTBHE MOMEPEYHON CHJbl NMPEAENbHYI0 MOMEPEUYHYI0 CHUIy, KOTOpas MOXET ObITh
BOCTIPUHSATA AJIEMEHTOM B HAKIIOHHOM CEYEHMH, CIIEIyeT ONPEAeIATh KaK CyMMY IPEIeIbHbBIX
MOTEPEYHbIX CHJI, BOCIPUHUMAEMBIX OETOHOM B HAKJIOHHOM CEYEHHH M TOMEpPEeuHOM
apMaTypou, MepeceKaronieil HAKJIOHHOE CEYCHUE.

5.2.12 Ilpu pacyere kene300€TOHHOTO AJIEMEHTa MO0 TMPOYHOCTH HAKJIOHHOTO CEYCHHS
Ha JIefiCTBHE U3rM0Aa0Iero MOMEHTa IPeIeIbHbI MOMEHT, KOTOPBI MOXKET ObITh BOCIIPUHST
3JIEMEHTOM B HAaKJIOHHOM CEYEHHH, CIIEyeT OMPENeNiaTh Kak CyMMY IPEeIbHBIX MOMEHTOB,
BOCIIPUHUMAEMBIX TEPECEKAIONIEH HAKJIOHHOE CEYeHUE MPOAOJIbHOW U IONEPEeYHOH
apMaTypoi, OTHOCUTEIBLHO OCH, MTPOXOISIICH Yepe3 TOUKY MPUIIOKEHUS paBHOACHCTBYIONICH
YCUJIMH B C)KATOM 30HE.

5.2.13 Tlpu pacdere Keae300€TOHHOTO JJIEMEHTa IO TOJ0Ce MEXKTYy HAKIOHHBIMH
CEUEHHUSMHU Ha JCWCTBHE MOMEPEYHOM CHIIbI IPENEIbHYIO MOMEPEYHYIO CHITY, KOTOpas MOKET
OBbITh BOCHIPUHATA 3JIEMEHTOM, CJEAYEeT ONpPENeNsITh MCXOJi W3 MPOYHOCTH HAKIOHHOM

11
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OCTOHHOM TTOJIOCHI, HAXOJISIICHCS O] BO3JICHCTBUEM CKUMAIOIIMX YCUJIMN BOJIb MOJOCH U
pAaCTITUBAIONINX YCUIIUK OT MOMEPEYHON apMaTyphbl, MEPECEKAIOIIEH HAKIOHHYIO TOJIOCY.

12
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Pacuer kes1e300€TOHHBIX 3J1IEMEHTOB 10 MIPOYHOCTH MPOCTPAHCTBEHHbBIX CeYEHU M

5.2.14 Tlpu pacuere Xee300€TOHHBIX 3JEMEHTOB MO MPOYHOCTH MPOCTPAHCTBEHHBIX
CEYCHHUH MPEeeIbHBI KPYTAIIMH MOMEHT, KOTOPBI MOET OBITh BOCIPUHST 3JEMEHTOM,
CIIeIyeT ONpeNeNsTh KaK CyMMY MpeAeNbHbIX KPYTSIIUX MOMEHTOB, BOCIPHHUMAEMbBIX
MPOAOJBHOM M MOMEPEUYHON apMaTypoOid, pacloIoKeHHON Y KaKI0M rpanu neMenTa. Kpome
TOT0, CIIEAYET MPOU3BOAUTH PACUET MO MPOYHOCTHU KEJIE300€TOHHOTO AJIEMEHTa 10 OETOHHOMN
M0JIOCE, PACIOIOKEHHOW MeXAy MPOCTPAHCTBEHHBIMU CEUEHHUSIMHM U HaXOJSIICHCS TMOJ
BO3/JICICTBHEM CXXHUMAIOIMIMX YCWJIMA BIOJIb TMOJOCHI M PACTSITUBAIOIIMX YCUIUH OT
MOINIEPEYHOMN apMaTypbl, IEPECEKAIOIIEH MOJIOCY.

Pacuer kej1e300eTOHHBIX 3JIEMEHTOB HA MECTHOE JIeliCTBHEe HATPY3KH

5.2.15 Tlpu pacdere Xeie300€TOHHBIX JIEMEHTOB Ha MECTHOE CXKATHE MPEIeTbHYIO
CKMMAIOIIYIO CHIIy, KOTOpas MOXXET OBITb BOCHPHUHSTA 3JEMEHTOM, CIEAYyeT OMpPEleNsTh
UCXOJS U3 CONPOTUBJIEHHs OeTOHA MpU 0OBEMHOM HAIPSKEHHOM COCTOSHUH, CO3/1aBa€MOM
OKPYKaIoIUM O€TOHOM U KOCBEHHOM apMaTypo¥, €Clii OHA YCTaHOBJICHA.

5.2.16 Pacuer Ha npOJMABIMBAHHE MPOU3BOAAT IS IUIOCKUX JKEIE300CTOHHBIX
9JIeMEHTOB (IUIMT) TMpH JACUCTBUM COCPEIOTOYEHHBIX CHJIBI M MOMEHTa B 30HE
npoaasnuBanus. [IpeaensHoe ycuine, KOTOPOe MOXKET ObITh BOCIIPUHSATO KEJI€300€TOHHBIM
3JIEMEHTOM NpHU MPOJABIUBAHUU, CIEAYET ONPEAeNATh KaK CyMMY MpeAeNbHbIX YCHUIIUH,
BOCIIPUHUMAEMbIX OETOHOM W TOMEpPEYHOM apMaTrypod, pacHoJIOKEHHOW B  30HE
MPOJABIUBAHHUS.

5.3 TpeGoBaHusl K pacueTy xKej1e300€TOHHBIX 3JIEMEHTOB 110 00PA30BAHHUIO TPEIIMH

5.3.1 Pacuer ’xene300€TOHHBIX 3JEMEHTOB MO OOPa30BaHUI0 HOPMAIBHBIX TPEIIUH
IOPOM3BOJAT IO TPEACTbHBIM YCWIMAM MIM IO HETUHEHHOW nedopMarMOHHONW MOJEINH.
Pacuer o 00pazoBaHMIO HAKJIOHHBIX TPEIIUH MPOU3BOISAT MO MPEACIBHBIM YCHIIUSAM.

5.3.2 Pacyer mo oOpa3oBaHUIO TPEIIMH KEIe300€TOHHBIX 3JIEMEHTOB IO MPEIETHHBIM
YCWIMAM TIPOM3BOIAT W3 YCIOBHS, HO KOTOPOMY YCWJIME€ OT BHEIIHUX Harpy3ok H
BO3CUCTBUI F' B pacCMaTpUBAaEMOM CEUEHHUH HE JIOJDKHO IMPEBBIIATH MPEACTbHOIO YCHIINS
Fereui, KOTOpOE MOXKET OBITH BOCIPUHSTO JKEJIE€300€TOHHBIM AJIEMEHTOM IpHU 00pa30BaHUH
TPELIHH.

FUF, (5.2)

5.3.3 IlpenenvHoe ycuiue, BOCIPHHMMAEMOE >KEJIE300€TOHHBIM JJIEMEHTOM MpHU
0o0pa30BaHMM HOPMAJbHBIX TPEIIMH, CIEAyeT ONpeleNsiTh HUCXOAd M3  pacyera
XKene300eTOHHOTO 3JIeMEHTa Kak CIUIONIHOTO Tela € YYeTOM YIpyrux negopmanuii B
apMaType U HEyNnpyrux aegopmanuii B pacTIHYTOM M C)KaTOM OETOHE MPU MaKCHMAaIbHbIX
HOPMAaJIbHBIX PAaCTATHBAIOIIUX HANpPSHKCHUSIX B OETOHE, paBHBIX PACUCTHBIM 3HAYCHHUSIM
COIIPOTHUBIICHUS OETOHA OCEBOMY PACTSKEHUIO Ry ser-

5.3.4 Pacuer xene300€TOHHBIX AJIEMEHTOB MO 00pa30BaHUIO0 HOPMAJIBHBIX TPEIIUH I10
HENMHEHHON ne)opMallMOHHONM MOJENTN TPOU3BOIAT HAa OCHOBE JUArpaMM COCTOSIHUS
apMaTypbl, PacTSHYTOTO M C)KaToro OETOHa M TUIIOTE3bl IUIOCKUX cedeHui. Kpurepuem
00pa30BaHUs TPEIUH SBIAETCS JTOCTHKEHUE NPEACTbHBIX OTHOCHUTEIBHBIX AeopManuii B
pacTsaHyTOM OETOHE.

5.3.5 llpenenbHoe ycuiide, KOTOPOE MOKET OBITh BOCIPHHATO KEIe300€TOHHBIM
3JIEMEHTOM IpHU 00pa30BaHUM HAKJIOHHBIX TPEILIUH, CIECAYET ONMpPENENIATh UCXOI U3 pacyera

re,ult
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KEJIe300€TOHHOTO 3JIEMEHTa KaK CIUIOIIHOTO YIPYToro Tejla U KpUTEpHsl MPOYHOCTU OeToHa
IIPU IJIOCKOM HaNPSKEHHOM COCTOSIHUU «CYKaTHe-PacTsKEHUE.

5.4 TpeGoBaHus K pacyeTy Kej1e300€TOHHBIX 3JIEMEHTOB M0 PACKPBITHIO TPEIINH

5.4.1 Pacuer xene300€TOHHBIX 3JEMEHTOB IMPOMU3BOIAT MO PACKPBHITHIO PA3IUYHOTO
BUJAa TpPEUIMH B TeX CcllyyasX, KOTJa pacyeTHas IpoBepka Ha oOpa3oBaHUE TPEUINH
MOKA3bIBAET, YTO TPEUIMHBI 00Pa3yIOTCS.

5.4.2 PacyeT 1Mo pacKphITHIO TPEIIMH MPOU3BOMAIT M3 YCIOBHS, IO KOTOPOMY IIMPHUHA
PacKpbITUsl TPEIIMH OT BHEUIHEW HAarpy3Ku dee HE JIOJDKHA MPEBOCXOIUTH MpeneiabHO
JOTTYCTUMOT'O 3HAYEHHUSI IHUPHUHBI PACKPBITUS TPEILUH dere,ult -

a,.la (5.3)

cre,ult -

5.4.3 IllupuHy packpbITUsi HOPMAJBHBIX TPEIIMH OMPEACIAIOT Kak IPOU3BEIACHUE
CPEIHUX OTHOCHTENBHBIX AedopMaluii apMaTypbl Ha Y4acTKe MEXIY TpPEeIIMHAMHU U JJINHBI
sToro ydactka. CpeaHue OTHOCUTENbHBbIE AeopMalii apMaTypbl MEXIy TpeluHaMU
OTIpPECIAIOT C Y4eTOM PaldOThl PAcTAHYTOro OeTOoHa MexAy TpeumHamu. OTHOCHUTENbHbIE
nedopManuu  apMaTypbl B TpEIIMHE OMNPEAENSIOT U3 YCIOBHO YIPYroro pacuera
KEJIe300€TOHHOTO d3JIEMEHTa C TpPElIMHAMU C HCIIOJIb30BAHUEM MPHUBEACHHOTO MOIYJIsS
nedopmaruu ckatoro 0€TOHA, YCTAHOBICGHHOTO C YYETOM BIUSHUS HEYNPYTUX JAeGOopMaIiuii
OCTOHA C)KaTOW 30HBI, WM M0 HEIWHEWHOU aepopManMOHHON Mojenu. PaccrosiHue mMexmy
TpPELIMHAMU ONPEIENSIIOT U3 YCIOBHSA, MO KOTOPOMY pa3HOCTb YCHJIHM B MPOJOJIbHOMN
apMarype B CEYEHUHU C TPEIIUHON U MEXKIY TPEeUIMHAMHU JI0JKHA OBITH BOCIIPUHSATA YCUIIHSIMU
CLETUICHUS apMaTyphl ¢ OETOHOM Ha JJIMHE 3TOr0 y4acTKa.

[upuHy pacKpbITUs HOPMAJIbHBIX TPEUIMH CIEIYeT OMpEelNesTh C YUeTOM XapakTepa
NEeNCTBUS HArpy3KH (IMMOBTOPSEMOCTH, ATUTEIILHOCTH U T.I1.) U BUAA NPOQUIISL apMaTypHI.

5.44 TIlpenenbHO JONYCTUMYIO IIHPUHY PACKPBITUA TPEUIUH  derculr  CIAETYET
yCTaHABIMBaTh MCXONIS U3 JICTETHMYECKUX COOOpakeHUH, Hamuuus TpeOoBaHUM K
MPOHUIIAEMOCTH KOHCTPYKIMM, a Takke B 3aBUCHUMOCTH OT JJUTEIbHOCTH JEHCTBUS
Harpy3K, BHJIa apMaTypHOW CTajdd U €€ CKJIOHHOCTH K Pa3BUTHUIO KOPPO3UH B TPEIIMHE
(c yuetom CII 28.13330).

5.5 TpeGoBanus K pacyery Kej1e300€TOHHBIX 3JIEMEHTOB 10 AeGopManUsM

5.5.1 Pacder xene300€TOHHBIX 3JIEMEHTOB MO AehOpMaIisIM TPOU3BOIAT U3 YCIOBHUS,
0 KOTOPOMY MPOTUOBI UM MEpEeMEUIeHUs] KOHCTPYKIUI f OT AeWCTBUS BHEIIHEH Harpy3Ku
HE JIOJKHBI MTPEBBIIATH MPEAEIbHO TOMYCTUMbBIX 3HAUEHUN MPOrUO0B WIH MEepeMeIeHu fui;.

S fute. (5.4)

5.5.2 IlporuObl win TmepeMenieHus: KeJie300€TOHHBIX KOHCTPYKITUH OIMPEIEISIIOT 110
o0LIMM MpaBUjaM CTPOUTENHHONM MEXaHUKH B 3aBHCHUMOCTH OT HM3TMOHBIX, CIBUTOBBIX U
OCEBBIX JePOPMAIIMOHHBIX XapaKTEPUCTUK KeJIe300€TOHHOTO 3JIEMEHTa B CEUEHHUSX IO €ro
JUTMHE (KPUBU3HA, YTIIbI CIBUTA U T.J1.).

5.5.3 B tex ciyyasix, Korja Iporuobl xKene300€TOHHBIX 3JIEMEHTOB B OCHOBHOM 3aBUCST
OT U3rMOHBIX AeopMaliuii, 3HaYeHHUs TPOruO0B OMPENENSIOT M0 KPUBHU3HAM 3JIEMEHTOB WM
0 KECTKOCTHBIM XapaKTEePUCTUKAM.

KpuBusny xene300€TOHHOrO JJIEMEHTa OMNpeNesioT Kak 4YacTHOE JeJIeHUS
M3rudaroIIero MOMEHTa Ha )KECTKOCTh JKeJIe300€TOHHOTO CeYeHHUsI TPHU U3ruode.
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KecTkocTh paccMaTpuBaEeMOro CEUEHHUs KEEe300€TOHHOTO AJIEMEHTAa ONPENEINSIOT MO
oOLIMM IpaBHUJIaM CONPOTUBIICHUSI MAaTEPUAJIOB: IJIsl CEUeHUs 0€3 TPEIIUH — KaK JJIsl yCIOBHO
YIIPYroro CIUIOUIHOTO 3JIEMEHTA, a JUIS CEYeHUs C TPEUIMHAMH — KaK JUIsl YCJIOBHO YIPYTOro
JJIeMEHTa C TpelmMHaMH (MPUHUMAsT JUHEHHYI0 3aBHUCHUMOCTh MEXKIY HANpSDKEHUSMU U
nedopmarusamMu). Bnusaue Heynpyrux gedopmaruii  0eTOHAa YYHTHIBAIOT C  MTOMOIIBIO
MIPUBEJICHHOTO MOy sl nedopmarinii OeToHa, a BIUSHUE pabOThl PACTSIHYTOr0 OETOHA MEXTY
TpelMHAMU — C TIOMOIIbIO MPUBEIECHHOTO MOAYIIA feopMaIuii apMaTyphl.

Pacuer nedopmanmii sxene300€TOHHBIX KOHCTPYKITUN C YYETOM TPEITUH MPOU3BOIAT B
TeX clydJasiX, KOTJla pacdeTHas MPOBepKa Ha 00pa30BaHKE TPELIMH MOKA3bIBAET, YTO TPEIIMHBI
oOpa3yiorcs. B mpoTuBHOM cilyyae TOpOM3BOJAT pacueT aedopmanmii  Kak IS
JKEIe300€TOHHOTO dJIeMEHTa 0€3 TPEIIHH.

KpuBuzny u mpononbHble aeopmanuu  KeIe300€TOHHOIO  3JEMEHTa  TaKXKe
OTIPENIETISIOT TI0 HEIMHEWHOU NehOopMaIMOHHON MOJENIN UCXOAS U3 YpaBHEHUN PaBHOBECHUS
BHEIIHUX M BHYTPEHHUX YCWIHMM, JEUCTBYIOIIMX B HOPMAJIbHOM CEYEHHM DJJIEMEHTAa,
TUIOTE3bl IJIOCKMX CEYeHUH, AuarpaMM COCTOSIHUSI O€TOoHa W apMaTypbl U CpEeIHUX
nedopMaruii apMaTypbl MEX/1y TPEIIMHAMHU.

5.5.4 Pacuer npedopmManmii KeIe300€TOHHBIX DJIEMEHTOB CJEAYyeT IMPOU3BOIUTH C
Y4eTOM JUIMTEIBHOCTH JEHCTBUS HArpy30K, YCTAHABIMBAEMBIX COOTBETCTBYIOLUIUMH
HOPMAaTUBHBIMH JOKyMEHTaMHU.

[Tpu BbIYMCIIEHUM NPOTHOOB >KECTKOCTh YYAaCTKOB 3JIEMEHTA CIEAYeT OIpelNeisTh C
Y4ETOM HaJIM4usl WIM OTCYTCTBHSI HOPMAJbHBIX K IPOJOJIbHOM OCH 3JIeMEHTa TPElIMH B
pacTSIHYyTOM 30HE UX CEUEHUS.

5.5.5 3HaueHus NpeneabHO JOMYCTUMBIX AehOopMaliii TPUHUMAIOT B COOTBETCTBUHU C
ykazanusimu  8.2.20. Ilpu nmelcTBUM TOCTOSSHHBIX W BPEMEHHBIX JUIMTENBHBIX U
KPaTKOBPEMEHHBIX Harpy3oK Mporud >Kene300€TOHHBIX JJIEMEHTOB BO BCEX CIydasX He
noJpKeH mipeBbimath 1/150 mposera u 1/75 BbuteTa KOHCOMH.

6 MartepuaJibl 1Jisi 0ETOHHBIX M KeJ1e300eTOHHBIX KOHCTPYKIMH

6.1 beton

6.1.1 Jlns OETOHHBIX U IKEJIe300€TOHHBIX KOHCTPYKIHMH, MPOCKTUPYEMBIX B
COOTBETCTBUHM C TpPEOOBAaHUSMH HACTOSILEI0 CBOJA NPaBWII, CIEAYeT MpeaycMaTphBaTh
KOHCTPYKITMOHHBIE OCTOHBI:

TXENBIA cpepHelt motHocTH oT 2200 10 2500 Kr/M> BKIIIOYHTENBHO;

MeJIKO3epHUCTHIH cpemneit wioTHOoCTH 0T 1800 10 2200 KI/M?;

JIETKHI;

STYCHCTBIM;

HaIpsAraronum.

6.1.2 TIlpu mnpoekTUpoBaHWU OCTOHHBIX U IKEIE300€TOHHBIX COOPYXKCHUU B
COOTBETCTBUH C TPEeOOBAHUSIMHM, NMPEIbSIBICHHBIMU K KOHKPETHBIM KOHCTPYKLUSM, JOJIKHBI
OBITh yCTaHOBJICHBI BUJ OE€TOHA M ero Hopmupyemsble mokasarenu kadectBa (I'OCT 25192,
I'OCT 4.212), xoHTposinpyeMble Ha IPOU3BOICTBE.

6.1.3 OCHOBHBIMH HOPMHPYEMBIMM U KOHTPOJIMPYEMBIMH IIOKa3aTEIsIMH KayecTBa
OeTOHa SBJISIOTCA:

KJIacC 10 IPOYHOCTH Ha CxKaTue B;

KJIACC 10 IIPOYHOCTH HA OCEBOE PACTSIKEHUE By
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MapKa o MOpO30CTOMKOCTH F

Mapka 1o BOJIOHEeNpoHuIiaeMoctu W,

MapkKa 1o CpeIHel I0THOCTH D;

MapKa 10 CAaMOHAINPSKEHUIO Sp.

Kmacc OGeToHa 1Mo TpPOYHOCTH HAa CKaThe B COOTBETCTBYET 3HAYCHHUIO KYOMKOBOM
npoyHoCcTH OeToHa Ha cxkarue, MIla, ¢ obecnedeHHocThio 0,95 (HOpMaTHBHasi KyOWKOBas
MIPOYHOCTH ).

Knacc 6eroHa mo MpOYHOCTH Ha OCEBOE pACTSXKEHUE B; COOTBETCTBYET 3HAUYECHHUIO
mpoyHOCTH OeToHa Ha oceBoe pactTspkenue, Mlla, ¢ obecnieuennocteio 0,95 (HOpMaTHBHAS
MIPOYHOCTH OETOHA).

JlomyckaeTrcss NMpUHUMAaTh WHOE 3HAUEHHE OOECIEYEeHHOCTH MPOYHOCTH OeToHa Ha
C)KaTHe U OCEBOE PAaCTSHKEHUE B COOTBETCTBUU C TPEOOBAHUSMU HOPMATHUBHBIX JOKYMEHTOB
JUTSL OT/IETIbHBIX CIEIIMATIBHBIX BUIOB COOPYKEHHIH.

Mapxka 6eToHa M0 MOPO30CTOHKOCTH F' COOTBETCTBYET MUHUMAJIBHOMY YHUCITY ITHUKIOB
MEPEMEHHOT0 3aMOPaKUBAHUS U OTTaMBaHMS, BbIIEPKUBAEMbIX 00PA3I[OM MPU CTaHJAPTHOM
UCIIBITaHUU.

Mapka OeToHa 1O BOJOHENPOHUIAEMOCTH W COOTBETCTBYeT MaKCHUMaJbHOMY
3HaueHMIo naBieHus Boxasl (B MIIal10™!), BwepkuBaeMOMy OETOHHBIM 00pa3IOM TIpH
UCIBITaHUU.

Mapka OeToHa 1O CpeaHed TUIOTHOCTH D) COOTBETCTBYET CpEIHEMY 3HAUYCHHIO
00BeMHOIT Macchl 6eToHa (KI/M°).

Mapka Hanpsratoniero 0eToHa 1Mo CaMOHAIPSKEHHUIO MPEeJCTaBisgeT co0oil 3HadeHHe
npelBapuTeNbHOr0 HampsbkeHus: B OeroHe, MIlla, co3zmaBaemMoro B pe3yibTare €ro
pactuperus mpu Kod3¢gpGUIreHTe mpoaoasHoro apmuposanus [1=0,01.

[Tpu HEOOXOAMMOCTH YCTaHABIMBAIOT JOMOJIHUTEIbHBIE MTOKA3aTENN KauecTBa OETOHa,
CBSA3aHHBIE C  TEIUIONPOBOAHOCTHIO,  TEMIEPATypOCTOMKOCTBIO,  OTHECTOMKOCTHIO,
KOPPO3HMOHHOM CTOMKOCTBIO (KaK camMoro OETOHa, TaK W HAXOJAIIEHCS B HEM apMaTyphl),
OMOJOTMYECKON 3allUTON M C JPYrMMH TPeOOBaHUSAMHU, MPEIbABISIEMBIMU K KOHCTPYKIIMH
(CIT50.13330, CIT 28.13330).

Hopmupyembie  mokaszarenu  KadecTBa OeTOHAa  JOJDKHBI  OBITh  00€CTIeUeHBI
COOTBETCTBYIOIIUM MPOEKTUPOBAHHEM COCTaBa OETOHHON CMecH (Ha OCHOBE XapaKTEPHUCTUK
MaTepHuayioB g 6eToHa U TpeOOBaHUM K OETOHY), TEXHOJOTHEH MPHUTOTOBJICHUS OCTOHHOU
CMECH W TPOU3BOJACTBA OETOHHBIX PAaOOT MPHU HM3TOTOBJIICHUH (COOPY)KEHHWHM) OCTOHHBIX H
JKEIe300€TOHHBIX M3JIeINi ¥ KOHCTpYKIui. Hopmupyemple mokaszaTenn KadecTBa OeToHa
JOJIKHBI KOHTPOJIMPOBATHCS KaK B MpOIlecce MPOU3BOACTBA paboT, TaK U HEMOCPEICTBEHHO B
M3TOTOBJICHHBIX KOHCTPYKIIHSX.

HeoOxonumble HOpMUpyeMble MOKa3aTelld KadecTBa OETOHa CielyeT YCTaHaBJIMBATH
OpU MPOEKTUPOBAHUM OETOHHBIX M HKEJIE300€TOHHBIX KOHCTPYKIIMM B COOTBETCTBHM C
pacyeToM M YCIOBUSIMHU M3TOTOBJIEHHS M SKCIUTyaTallud KOHCTPYKUHUN C Y4ETOM pPa3InYHBIX
BO3JICUCTBUI OKpPYKAIOIIEH cpeapl M 3allMTHBIX CBOWCTB O€TOHA IO OTHOIICHUIO K
IPUHITOMY BUY apMaTypBhl.

Knacc 6etoHa mo mpo4YHOCTH Ha cKaTHe B Ha3HAyaloT JUIsl BCeX BUIOB OETOHOB U
KOHCTPYKITUH.

Knacc 6eroHa mo mpo4yHOCTH Ha OCEBOE pacTsKEHUE B; Ha3HAualoT B ClydasX, Koraa
9Ta XapakTepUCTUKAa HMeEeT TIJIaBEHCTBYIOLIee 3HaueHHe B paboTe KOHCTPYKIUH M €€
KOHTPOJIMPYIOT Ha TPOU3BOJICTBE.
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Ha3Ha4YarwT JJIA

MOJIBEPTaIOIINXCS BO3ACUCTBUIO IEPEMEHHOTIO 3aMOPAKUBAHUS U OTTauBaHUSI.
Mapky 6eToHa 1Mo BOJOHEIPOHUIIAEMOCTH W Ha3HAYaIOT JJIs1 KOHCTPYKITUH, K KOTOPBIM
NPEIbABISAIOT TPeOOBAHUS 110 OTPAHUYCHHUIO BOJIOIPOHUIIAEMOCTH.
Mapky 6eToHa o caMOHANPSKEHHUI0 HEOOXOAMMO Ha3HayaTh JJIsi CAMOHAIPSHKEHHBIX
KOHCTPYKIUH, KOTJa 3Ty XapaKTEpUCTUKY YUUTHIBAIOT B pacyeTe U KOHTPOJIUPYIOT Ha

IIPOU3BO/ICTRBE.

KOHCTPYKIIUH,

6.1.4 Jlns OCTOHHBIX M KeJIe300€TOHHBIX KOHCTPYKIMH CIEAyeT MpeayCcMaTpUuBaTh
OCTOHBI CIIEIYIONTUX KJIACCOB M MapOK, IPUBEICHHBIX B Tabmumax 6.1-6.6.

Taonuma 6.1

beron

Knaccer mo IIPOYHOCTH Ha CXKATUEC

Tsoxenslit OeToH

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

Hanpsraromiuii 6eToH

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

Menko3epHUCTHIN 0€TOH TPYIIIT;

A — ecTEeCTBEHHOT'O TBEPICHUS WITH
TTOABEPTHYTHIN TEIUIOBOM 00paboTKe
pu aTMOC(EPHOM JaBJICHUU

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

b — noaBepruyThI aBTOKIIaBHOM
00paboTKe

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

Jlerkuit 6€TOH MapoK 1O CpeTHEH
TUIOTHOCTH:

D800, D900

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

D1000, D1100

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

D1200, D1300

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

D1400, D1500

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

D1600, D1700

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

D1800, D1900

B15; B20; B25; B30; B35; B40

D2000

B25; B30; B35; B40

SdencThiii OETOH MPH ABTOKITaBHBIT HeaBToknaBHbIM
MapKax 1o cpemHei

IJIOTHOCTH:

D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; BS B1,5; B2; B2,5
D800 B2,5; B3,5; B5; B7,5 B2; B2,5; B3,5
D900 B3,5; B5; B7,5; B10 B2,5; B3,5; BS
D1000 B7,5; B10; B12,5 B5; B7,5
D1100 B10; B12,5; B15; B17.5 B7,5; B10
D1200 B12,5; B15; B17,5;B20 B10; B12,5
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Oxonuanue madbnuywt 6.1

[Topu3oBaHHBIN OETOH IMPU MapKax
10 CpeJHEN MIIOTHOCTH:

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

[Ipumeuanue — B HacrosimieM CBOJE NpaBWJI TEPMHHBI <JIETKUH OCTOH» W «IIOPU30BaHHBIN
OETOH» HCIOJNB3YIOTCS COOTBETCTBEHHO AJIsi 0003HAUCHHMS JIETKOTO OETOHA IUIOTHOM CTPYKTYPBHI M JIETKOTO
0eToHa NOPHU30BAHHOM CTPYKTYPHI (CO CTENEHBIO MOPH3aLUH CBHIIIE 6 %).

Tabnauma 6.2 — Kiaaccbl 6eToOHA O MPOYHOCTH HA 0CEBOE PACTSKEHHE

beron

Kiacc nmpouyHocTu Ha oceBoe pacTsHKeHHe

Tspxenblid, HapATarIIuH,
MEJTKO3EPHHUCTHIN OCTOHBI

B.0,8; B/1,2; B/1,6; B2,0; B2.,4; B:2,8; B:3,2; B:3,6; B4,0

Jlerkuii 6eToH

B.0,8; B/1,2; B/1,6; B2,0; B2,4; B.2,8; B:3,2

Tabnauma 6.3 — Mapku 6eToHa 0 MOPO30CTOHKOCTH

beron

Mapku 1o MOpO30CTOMKOCTH

Tspxenblid, HanpATaroUui 1
MEJTKO3EPHHUCTHIN OCTOHBI

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

Jlerkuii 0eToH

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

SdencThIii ¥ MOPU30BAHHBIN OCTOHBI

F15; F25; F35; F50; F75; F100

Tabnuma 6.4 — Mapku 6eTOHA BOJOHENPOHUIIAEMOCTH

beron

Mapku no BoJonpoOHUIIAEMOCTH

TsKeInbIi, MEIKO3EPHUCTBIN O€TOHBI

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

Jlerkuii 0eToH

W2; W4; W6; W8; W10; W12

[Ipuwmeuanue— [ng Hanpsraromero 0eToHa MapKa Mo BOJIOHEIIPOHUIIAEMOCTH 00ECIICYNBACTCS
He Hike W12 U B mpoeKTax MOXKET HE YKa3bIBaThCSI.

Tabnauma 6.5— Mapku 0eToHA O Cpe/Hel NJIOTHOCTH

beron

Mapxku no cpeaHeit mIoTHOCTH

Jlerkuii 6eToH

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

SluencTelii OeTOH

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

[Topu3oBaHHBI OETOH

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

Tabnauma 6.6 — Mapku 6eTOHA 0 CAMOHANIPSIKEHUIO

Beron

MapKI/I o CaMOHANPKCHUTO

Hanpsraromiuii 6eToH

$,0,6; S,0,8; S,1; S, 1,2; S,1,5; S,2; S,3; S,4.
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6.1.5 IIpoexTHBII BO3pacT OETOHA, T.€. BO3PACT B KOTOPOM OETOH JOJDKEH MPUOOPECTH
BCE HOPMUpPYEMBbIE JJIsl HEro NoKa3aTeNd KauecTBa, Ha3HAYalOT MPU MPOEKTUPOBAHUH, UCXOIS
U3 BO3MOKHBIX pEAbHBIX CPOKOB 3arpy)KeHHUsS KOHCTPYKIHMH MPOEKTHBIMH Harpy3kamu, C
y4eToM croco0a BO3BEJCHUSI KOHCTPYKIIMNA W YCJIOBHM TBepaeHHs OetoHa. [Ipu oTcyrcTBUM
9TUX JAHHBIX KJacc OETOHA YCTaHABIIMBAIOT B IPOEKTHOM Bo3pacTte 28 CyT.

3HavYeHHEe HOPMHUPYEMBIX OTITYCKHOW W MEpeAaTOYHON MPOYHOCTH OETOHA B dJIEMEHTax
COOpHBIX KOHCTPYKIHH ciemyeT Ha3HadaTh B cooTBeTcTBUU ¢ ['OCT 13015 u crangapramu
Ha KOHCTPYKIIMH KOHKPETHBIX BUJIOB.

6.1.6 Jlna >xene300€TOHHBIX KOHCTPYKIIMM CJIEIyeT MPUMEHSATh Kiacc OeToHa TIo
MPOYHOCTH Ha CxaTue He Hke B15.

Jlis mpeBapuTeNbHO HAMPSKEHHBIX YKEJIe300€TOHHBIX KOHCTPYKLUN Kiacc OeToHa 1o
IPOYHOCTH Ha C)KAaTHE CJenyeT NMPUHUMATh B 3aBUCHMOCTH OT BUJA M Kjacca HampsraeMoi
apMarypsbl, HO He HUke B20.

[lepenaTounyto mpoyHOCTh OeToHa Rpp (IPOYHOCTH OETOHA K MOMEHTY €ro o0kaTus,
KOHTpOJIMpyeMasi aHAJIOTUYHO KJIacCy OE€TOHa MO MPOYHOCTH Ha CXKAaTHE) CIEAyeT Ha3HayaTh
He menee 15 MIla u He menee 50 % npuHsATOrO KJ1acca O€TOHA MO MPOYHOCTH Ha CKATHE.

6.1.7 Menko3epHUCTHI OETOH 0€3 CIEeNHATBHOTO YKCIEPUMEHTATBFHOTO 000CHOBAaHUS
HE JIONyCKaeTcs TMPUMEHATh [UIsl JKeJIe300€TOHHBIX KOHCTPYKIMI, TMOJBEpraroumxcs
BO3/ICIICTBHI0 MHOTOKPAaTHO MOBTOPSIOLICICS HAarpy3ku, a Takke Uid IpeaBapUTEIbHO
HaNpsOKEHHBIX KOHCTPYKIMUA TPOJIETOM CBbIlIE 12 M NpU apMUPOBAHMHM IMPOBOJOYHOM
apmatypoii kinaccos B, Bp u K.

Knacc menko3epHucToro OeToHa NO MPOYHOCTH HA C)KATHE, MPUMEHSEMOTro IJis
3alIUTBl OT KOPPO3UM U OOECredyeHHs CLEIUICHHS ¢ OETOHOM HampsraeMoil apmaryphl,
PacCIIOJIOKEHHOM B T1a3aX U HA MIOBEPXHOCTH KOHCTPYKIIMH, TOJDKEH ObITh He HUxke B20, a mist
WHBEKIIMU KaHAJIOB — HEe HUKe B25.

6.1.8 Mapky OeToHa MO MOPO30OCTOMKOCTH CJIEIyeT Ha3Ha4yaTh B 3aBHCHUMOCTH OT
TpeOOBaHUM, MNPEIbIBISIEMbIX K KOHCTPYKLHUSAM, PEXKHMa HX OHKCIUTyaTallUd M YCIOBUMN
okpyxatomen cpenbl corsiacHo CIT 28.13330.

Jns  Ham3eMHBIX  KOHCTPYKIIMH, TIOJBEPracMbIX aTMOC(EPHBIM  BO3ICUCTBHUSIM
OKpY>Karolllel cpeipl MPU PACUETHOM OTPHUIATEIBLHOW TEMIIEpaType HapyKHOTO BO31yXa B
xoyoaHeii mepuos or muHyc 5 °C mo muuyc 40 °C, mpuHUMalOT MapkKy OeToHa IO
Mopo3ocToiikocT He Huxke F75. Ilpu pacueTHOW TemmepaType Hapy:KHOTO BO3/yXa BBIIIE
MuHyc S5 °C mia Haa3eMHBIX KOHCTPYKIMM MapKy O€ToHa IO MOPO30CTOMKOCTH HE
HOPMUPYIOT.

6.1.9 Mapky OeToHa MO BOJOHETPOHUIIAEMOCTH CJIEIyeT Ha3HA4YaTh B 3aBUCUMOCTH OT
TpeOOBaHUH, MPEObIBISIEMbIX K KOHCTPYKLHUSAM, PEKHMa HX OHKCIUTyaTallUM M YCIOBUMN
okpyxatomen cpenbl corsiacHo CIT 28.13330.

Jlns Haa3eMHBIX KOHCTPYKLHUH, IMOABEPraeMbIX aTMOC(EpHBIM BO3IACHCTBHUAM MpHU
pacueTHON OTPUIATEIBLHONW TEMIIEpaType Hapy>KHOTo Bo3ayxa Beiie MUHYC 40 °C, a Takxke
JUISL HAPYXKHBIX CTEH OTAIUIMBa€MbIX 3JaHMM MapKy OeTOHa MO BOJOHENPOHUIIAEMOCTH HE
HOPMUPYIOT.

6.1.10  OCHOBHBIMHM  TMPOYHOCTHBIMH  XapaKTEPUCTHKaMU  OCETOHAa  SBISIOTCS
HOpMAaTUBHBIEC 3HAUCHUS:

COTIPOTUBIICHUSI OETOHA OCEBOMY CHKATHUIO Rp,z;

COTIPOTUBIICHUSI OETOHA OCEBOMY PACTSKEHUIO Ry p.

HopMaTuBHbBIE 3HaueHHUs COMPOTHUBICHHUS OETOHA OCEBOMY CXKaTHIO (TMPU3MEHHAs
MPOYHOCTh) MU OCEBOMY PACTSDKCHHIO (MPU HAa3HAYCHHMHM Kilacca OCTOHA Ha MPOYHOCTh HaA
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c)KaTue) NMPUHUMAIOT B 3aBUCUMOCTH OT Kjlacca 0eTOHa 1Mo MPOYHOCTH Ha cxkatue B cornacHo
tabnuue 6.7.

[Ipu Ha3HaueHuu Kiacca OeTOHa MO NPOYHOCTH HA OCEBOE pacTsxeHue By
HOPMAaTUBHBIE 3HAUEHUSI COMPOTUBIICHUS OETOHA OCEBOMY DACTSIKEHUIO Rp;, MPUHUMAIOT
PaBHBIMH YUCJIOBOM XapaKTepUCTHKE Kilacca O€TOHA Ha OCEBOE PaCTSHKEHHUE.

6.1.11 PacyeTHble 3HaUEHUS COMPOTUBIICHUSI OETOHA OCEBOMY CHKATHIO R) U OCEBOMY
PacTsDKEHUIO Ry, oTIpeAensiioT o Gpopmymnam:

R
R, 22, 6.1)
b

R
Ry, (1241 (6.2)

t

3HavueHuss Kod(puIMEeHTa HAACKHOCTH TO OETOHY TpH CXATUU [, TPUHUMAIOT
PaBHBIMHU:

JUISL pacueTa 1Mo IpeeIbHbIM COCTOSIHUSM MEPBOIl TPYIIIBL:

1,3 — ans TAKENOro, MEIKO3EPHUCTOT0, HAMIPATAIOIIETO U JIETKOTO OETOHOB;

1,5 — g ssuencToro OeToHa;

JUJISL pacyeTa Mo MpeAesibHbBIM COCTOSIHUSIM BTOpO# rpynisbl: 1,0.

3HaveHus Kod(puIMeHTa HaICKHOCTH MO OCTOHY MPU PACTSHKCHUH |y TPUHUMAIOT
PaBHBIMHU:

JUIsL pacyeTa IO MpeaeiabHbIM COCTOSHUSM IIEPBOM TPYIIBI MpPU Ha3HAYEHUU Kiacca
0eToHa Mo MPOYHOCTHU Ha CXKaTHe:

1,5 — ans TAKENoro, MEIKO3EPHUCTOT0, HAMIPATAIOIIETO U JIETKOTO OETOHOB;

2,3 — I TYEUCTOro OETOHA;

JUIsL pacdeTa IO MpeneibHbIM COCTOSHUSM IIEPBOM TPYIIBI MpPU Ha3HAYEHUU Kiacca
0eToHa 1Mo MPOYHOCTH Ha PacTsKEHUE:

1,3 — ans TAXKENOro, MEIKO3EPHUCTOT0, HAMIPATAIOIIETO U JIETKOT0 OETOHOB;

JUJISL pacyeTa Mo MpeAesibHBIM COCTOSTHUSIM BTOpO# rpynibl: 1,0.

PacueTHbie 3HaueHUsI conpoTuBieHUuss 0eToHa Rp, Rpi, Rbsers Rbiser (C OKPYTJICHHEM) B
3aBHCHUMOCTH OT Kjlacca O€TOHa MO MPOYHOCTH Ha CKaTHE M OCEBOE PACTSIKEHUE MIPUBEICHBI:
JUISL TIPEICTIbHBIX COCTOSIHMM TIEpBOM Tpymmbl — B Tabmumax 6.8, 6.9, BTopoil rpymmsl — B
tabnuue 6.7.

6.1.12 B HEoOXOAMMBIX CydasX pacyeTHbIC 3HAUYCHMsI MPOYHOCTHBIX XapaKTEPUCTUK
OcTOHa YMHOXAIOT Ha cieayronme Kod(pQPUIMeHTh yCIOBUH pabOTHI Ypi, YIUTHIBAIOIIHE
0COOEHHOCTH PabOThI O0E€TOHA B KOHCTPYKIIMHU (XapaKTep Harpy3KH, YCIOBUS OKPYKarOIICH
Cpenbl U T.1.):

a) Yp1 — AJig OCTOHHBIX M ’KeJIe300€TOHHBIX KOHCTPYKIIMI, BBOJMMBIM K pacueTHBIM
3HAYEHUSAM CONPOTUBICHUNU Rp U Rp; M YUYUTHIBAIOUNIMNA BIWSHUE JIUTEIBHOCTH IEUCTBUS
CTaTUYECKON Harpy3KH:

vs1 =1,0 Ipu HEMPOIOIKUTEIHHOM (KPaTKOBPEMEHHOM) ACHCTBUU HArPY3KH;

vp1 =0,9 TIpU TIPOIOIDKUTENHHOM (JUTUTEIEHOM) JICHCTBUM HArpy3Ku. st SYCUCTBIX U
MOPHU30BaHHBIX OETOHOB Y51 = 0,85;

0) 7Y, — s OETOHHBIX KOHCTPYKIIMH, BBOAMMBIM K pAacYCTHBIM 3HAUYCHUSIM
CONPOTHUBIICHUS Rp M YUUTHIBAIOLINNA XapaKTEp pa3pyLICHUs] TAKUX KOHCTPYKLHH, Yr2 = 0,9;
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B) Y»3 — JUI1 OCTOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIHH, OETOHUPYEMBIX B
BEPTUKAJIBHOM MOJIO)KEHUU TMPH BBICOTE CJIOSI OETOHHUpPOBAHUS CBBIIIE 1,5 M, BBOOUMBIA K
pacyeTHOMY 3HAYEHHUIO CONPOTHUBIICHUS OeToHa Ry, Vp3 = 0,85;

T) Yp4 — JUISL STYEUCTHIX OETOHOB, BBOJUMBIA K PACUYETHOMY 3HAUEHHUIO COMPOTUBIICHUS
6etoHa Ry :

vp4= 1,00 — mpu BnaxkHoctu siuericroro 6erona 10 % u menee;

vp4= 0,85 — pu BnaxkHOCTHU siYercToro 6erona doinee 25 %o;

M0 UHTEPHOJISIUN — IPU BIAKHOCTH siuercToro 0erona ceiie 10 % u menee 25 %.

BnusiHue momepeMeHHOTro 3aMOpaXMBaHUS M OTTaMBAaHMS, a TAKXKE OTPHUIATENbHBIX
TEMIIEpaTyp, YYUTHIBAIOT KOI(PQHUIIMEHTOM YCIOBHE paboTel OetoHa Yps < 1,0. Jns
HAJ36MHBIX KOHCTPYKIIMH, TOABEPraeMbIX aTMOC(EpHBIM BO3JCUCTBUSIM OKPYKAIOIICH
Cpelbl IPU pacyeTHON TeMIepaType HapyKHOT0O BO3AyXa B X0JI0AHbIN nepruoa munyc 40 °C u
BBIIIIC, MPUHUMAIOT K0P IULIHEHT Yps = 1,0. B ocTanbHBIX ciydasx 3HaueHUs K03 PUIIMeHTA
NPUHUMAIOT B 3aBUCHMOCTH OT Ha3HAYCHMsI KOHCTPYKIUU U YCJIOBUN OKpYKaIOUIel cpelibl
COTJIACHO CIIEUaJIbHBIM yKa3aHUSIM.
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Tabnuuma 6.9

PacueTHble 3HaUCHUS COIIPOTUBJICHUSA OeroHa JJIA TIPEACIIBHBIX
Bup Betor COCTOSIHUH mepBoii rpymsl Ry , MIla , mpu kacce 6eToHa 1mo
COIIPOTUBJICHUSL IIPOYHOCTH HA OCEBOC PACTAKCHUC
B:0,8 | B/1,2 | B;1,6 | B;2,0 | B;24 | B;2,8 | B;3,2
PacTsxenue TspKenbli, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
oceBoe Ry, MEJIKO3€PHUCTBIN,
Hanpsirarouyn u
JIETKUH

6.1.13 OcHoBHBIMH Je(OPMAIIMOHHBIMA ~ XapAaKTEPUCTHKaMU OCTOHA  SIBISIOTCS
3HAYCHHUS:

IpEeJeNbHBIX OTHOCUTENBHBIX JedopManuil O€TOHA IPU OCEBOM CXKATUU U PACTKEHUU
(IIpu OTHOPOTHOM HAIPSKEHHOM COCTOSHUM 0€ToHa) [y U [},0;

Ha4yaJIbHOI'0 MOJYJIs YIPYrocTu Ep ;

Moayns capura G,

K03 puImenTa (XapaKTEPUCTUKH) MON3YIECTH [ . ;

KoduimenTa nonepeunoit nedopmannn derona (kospuuuenta Ilyaccona) [, p ;

k03¢ puLreHTa TMHEHHON TeMnepaTypHoll negopmanuu 6etoHa [y,

6.1.14  3HaueHMs  TpeAeNbHBIX  OTHOCHTEIBHBIX  JedopMaluii  TSKEIOoro,
MEJIKO3EPHUCTOTO U HAIPSTaIOIero 0ETOHOB MPUHUMAIOT PABHBIMHU:

IIPU HEMIPOJOJKUTEILHOM JIEHCTBUU HATPY3KH:

€0 = 0,002 mpu oceBOM CKaTUU;

ep0 = 0,0001 mpu oceBOM pacTsSKCHHH,

IpU MPOJOJDKUTEIILHOM JEHCTBUM Harpy3ku — mo Ttabmume 6.10 B 3aBHCHMOCTH OT
OTHOCHUTEJIBHOM BIIaKHOCTU BO3yXa OKPYXKarOIIeH Cpeibl.

Tabnuma6.10

OTHOCHUTENbHBIE 1e(OPMAIUH TSIKEJIOTO, METKO3EPHUCTOIO U HAMPATAKOIIETO
OrnocurenbHas BIIazHOCTB GeToHa MPH NPOJIOIIKUTENLHOM JIEHCTBUN HATPY3KH
BO3/IyXa OKPYKAIONIEH CPEIBI,
o TIpH CHKATHH TIPH pacTsHKEHUH
b 10° [510° Cb1rea 10 b0 107 (5010 | Chityrea10°
Berrme 75 3,0 4,2 2,4 0,21 0,27 0,19
40-75 3,4 4,8 2,8 0,24 0,31 0,22
Hwmxe 40 4,0 5,6 3,4 0,28 0,36 0,26

IIpumeuanus

1 OtHOcUTENbHYIO BIAXXHOCTh BO3dyXa OKpyxaromel cpeasl npuHumaroT nmo CIT 131.13330 kak
CPEIHIOI0 MECSIYHYIO OTHOCHTEIIBHYIO BII2)KHOCTh HanboJIiee TEIIoro Mecsia st pailoHa CTPOUTENIbCTBA.

2 Jlnst BBICOKOTIPOYHBIX OETOHOB 3HAYECHHUsS OTHOCHTENBHBIX Aehopmanuid [}y ciemyeT MpUHUMATH C
yMHOKeHHeM Ha oTHotieHue (270-B)/210.

3HaueHUs OpCACIIbHBIX OTHOCHUTCIIBHBIX I[C(bOpMaI_[I/Iﬁ I JICTKHUX, AYCUCTBIX U
MOPU30BaHHBIX 0eTOHOB CJICAYCT IIPUHHUMATD IO CIICIIUAJIbHBIM YKAa3aHHUAM.
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JlomyckaeTcsi IpUHUMATh 3HAYEHUS MPEENIbHBIX OTHOCUTENBHBIX JeopMaluii IErkux
OCTOHOB TIPU TPOJODKUTEIHLHOM JEHCTBUM Harpy3ku mo Tabnuie 6.4 ¢ MOHHKAIOIUM
ko3 durmentom [(0,4 + 0,6 p / 2200) > 0,7] (3mech p — MIOTHOCTH OETOHA.)

6.1.15 3HaueHus HaYaIbHOTO MOJYJS YIPYrOCTH OETOHA MPU CKATHH U PACTSHKCHUH
MPUHUMAIOT B 3aBUCUMOCTH OT KJ1acca OeToHa 1O MPOYHOCTH Ha cxkaTue B cormacHo Tabmiuie
6.11. 3nayeHuss MOayJIst cIBUTa OETOHA MPUHUMAIOT paBHBIM 0,4E), .

[Ipy mpoIODKUTETEHOM JEHCTBUM HArpy3KW 3HAYCHHS Moayis nedopmaruii 6eToHa
OTIPENIETISIOT 110 (hopMyIie

L

[J—, 6.3
10 (63)

Ey

rae [ ., — Ko3OOUIMEHT NoJ3yYecTr OeTOHa, MPUHUMAEMbIH coracHo 6.1.16.

6.1.16 3nadenust k03P PUIMEHTA MOA3YIECTU OETOHA (p cr MPUHUMAIOT B 3aBUCUMOCTH
OT YCJIOBHH OKpY)Karomiei cpenbl (OTHOCHUTEIBHOM BIAXKHOCTH BO3/AyXa) W Kiacca OETOHA.
3HavyeHusT KOI(DOUIMEHTOB TMOJBYYECTH TSDKEIOr0, MEJIKO3EPHHCTOTO W HAIpPSATAIOIIEro
OCTOHOB MPHUBEICHBI B TabymIe 6.12.

3HavyeHus1 KOA(PPUIMEHTA TOI3YyYECTH JIETKUX, SYCHCTHIX W MOPU30BAHHBIX OCTOHOB
CJIeAyeT MPUHUMATH IO CHICIIHATHHBIM YKa3aHHSIM.

Jlomyckaercst mpuHUMATh 3HaYeHUs KOd(h(dHIIMEHTa MONI3YyYeCTH JIETKUX OETOHOB IO
Tabmuie 6.12 ¢ moHmkaromuM kodddumuentom (p / 2200)?,

6.1.17 3nauenue kodddunmueHTa mnomnepeuHoit nedopmaruu OeToOHA JOMYCKAeTCs
npuHuMath L, p = 0,2.

6.1.18 3navenune xkordduieHTa TMHEHHON TemnepaTypHoi nedopmarnuu 6eToHa TpH
n3MeHeHuu temneparypsl oT MuHyc 40 °C go mmoc 50 °C npuHUMArOT:
Up =110 °C™' — nms TsHKENoro, MeNKO3EPHHCTOTO, HANPSTAOIIET0 OETOHOB M

JIErKOro GETOHA IIPH MENKOM IUIOTHOM 3aIlONHUTEIE;
[ps =0,7107 °C™! — 151 erKOTO GETOHA IPH METKOM TIOPHCTOM 3aIOTHHUTEIE;

p=10107 °C™! — anst 14€MCTOrO M MOPU30BAHHOTO GETOHOB.
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Taonuma 6.12

OTHOCHTETEHAA 3HaveHHA K03 QHITHEHTa TOI3y9ecTH OETOHA (5, . IPH KIacce ToKeNIoro OeToHa Ha
BIAKHOCTB CKaTHE
BO3OyXa
OKpyKaromeH B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 B60 —B100
cpensl %
Beie 75 28124120118 16|15 (14|13 12 1.1 1.0
40-175 39 (34282523121 19 (18| 16 | 15 1.4
Hxe 40 56 (48 |40 (36| 32]30]28]26|24] 22 2.0
IIpuMedad e — OTHOCHTEIPHYIO BIAKHOCTh BO3AyXa OKpy/KaromeH cpelbl IPHHAMAOT IO
CII 131.13330 kaK cpeJHIOK MECATHYIO OTHOCHTEIBHYIO BIaKHOCTh HaHOOIIee TEMIOro MecAna jid paidoHa
CTPOHTEIBCTBA.

6.1.19 /lmarpamMMbl COCTOSIHHSA OE€TOHA HCIIONB3YIOT NPH pacdeTe Kelne300€TOHHBIX
3]IeMeHTOB 110 HeTHHEHHO# e opMallHOHHOH MOJIeTH.

B kadecTBe pacueTHBIX OHArpaMM COCTOSIHHS OeTOHa, OIpPEeNSIONIHX CBA3b MEXKIy
HanpsUKEHHSAMH W OTHOCHTEITBHBIMH Jie()OpMaIHsIMH, MOTYT OBITh HCIIOJIB30BAaHBI THOObIE
BHJIBI JHarpaMM OeTOHAa: KpPHBOJIHHEHHBIE, B TOM 4YHCIE C HHCHAJAIOMEN BETBBIO
(mpunoxeHHe A), KyCOUHO-THHeiiHbIe (IBYXIHHEHHBIE H TpeXJIHHEIHHBIE), OTBedaromIHe
noBeieHHI0 OeToHa. [IpH 3TOM [JODKHBEI OBITh 00O3HAYEHBI OCHOBHEIE ITApaMETPHYECKHE
TOYKH JHarpaMM (MakCHMajdbHblE HAMpSUKEHHS M COOTBETCTBYIOMHE Jaedopmartim,
TpaHUYHbIE 3HAYEHHUS H T.1L.).

B kadectBe pa0ouHx [uarpaMM COCTOSHHS TSDKEIOrO, MEJIKO3epHHCTOrO0 H
HaIpPSATAIMEro 6eToHa, OMPEeNENSIONHX CBA3b MEKIY HANPSHKEHHSMH H OTHOCHTEIbHBIMH
nedopManusMi, TPHHUMAIOT YIPOMIeHHbIe TPEXJIHHEHHYI0O H JIBYX/IHHEHHYIO JHArPaMMBI
(pucyHkH 6.1, a, 6) o THIy AHarpaMm [TpasarTmis.

6.1.20 Tlpu TpexnHHeiHONH auarpamMme (PHCYHOK 6.1 @) CKHMaromue HampsKeHHS
O0eToHa Gp B 3aBHCHMOCTH OT OTHOCHTENBHBIX JedopMaiiii ykopoueHHS OeTOHa &p
OTIPENeIIOT 0 (hopMyIaM:

IIpn  0< &< en

o =Ep-ep, (6.4)
[Ipu €p1 < €b < €O
_ | Gbl. € %1  Om
) = 1——]-7+— ‘R, . (6.5)
{ Ry ) €po—8p Ry

[Ipu €S EbS EB2
Gb = Rbp . (6.6)
3HaueHHs HaIPSKEHHH Gp1 IPHHUMAKT
cp1 = 0,6-Rp,
a 3HAYeHHS OTHOCHTENbHBIX Jie)opMaIlHii €51 IPHHUMAIOT

9
_-n
ab] - -

Ey
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a— TpeXJ’IHHeﬁHaH AuarpamMma COCTOsIHUS CIKATOIro 6€TOHa;
0— I[ByXIIPIHeﬁHaSI JAuarpaMma COCTOSIHUSA CKATOIO OeToHa

Pucynox 6.1 — inarpaMMbl COCTOSIHUS C:KATOT0 0eTOHA

3HaueHHUsT OTHOCUTEIBHBIX JAehopMaruil [hy U TSKEIOro, MEJIKO3EPHHCTOrO U
HaIpsTaoIero 6eTOHOB MPUHUMAIOT:

IpY HETPOJOJDKUTEIBHOM JEHCTBUN HATPY3KU:

JUTst OETOHOB KJIacca Mo MpoYHOCTH Ha cxkartue B60 u Hmxke [ = 0,0035;

JUIE BBICOKOIIPOYHBIX OETOHOB Kjacca Mo NpouHocTd Ha cxarue B70-B100 [
IpUHUMaETcs 1o JuHeHoMy 3akoHy oT 0,0033 npu B70 o 0,0028 npu B100;

IPY IPOJIOJDKUTEIHHOM IEHCTBUM HArpy3ku — rno tadnure 6.10.

3nauenus Ry, Ep u [ o npuHUMAaIOT cornacHo 6.1.11, 6.1.12, 6.1.14, 6.1.15.

6.1.21 Ilpu nByxnuHeHOH auarpamme (puUCyHOK 6.1, 6) CXKUMaIOIIUE HaNpsIKEHUS
6eroHa [, B 3aBUCMMOCTH OT OTHOCHTEJBHBIX Ae(opmariuii [ onpenenstor no popmymnam:

R,
npu 0 L[ [ [py, tae Lhi=——,
b,red

Up = Ebrea [ Lh (6.7)

npH Lpr L Lp L0k
Up =Ry . (6.8)
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3HaveHHs TPUBEACHHOTO MO nedopmariuu 6eToHa Ep req TPUHUMAIOT:
Rb
Epyoq 1 —2— . (6.9)
1,red

3Ha4YeHHs] OTHOCUTEIBHBIX JAehopMaruii [ 1, o MPUHAMAIOT:

JUTSL TSDKEJIOTO OETOHA MPY HETIPOIODKUTEIIBHOM JEHCTBUM HATPY3KH [ b1 red =0,0015;

JUTS1 JIETKOTO O€TOHA MPU HETPOAOKUTEIIBHOM JIEHCTBUH HATPY3KHU [ b1 red =0,0022;

JUTSL TSDKEJIOTO OETOHA MPH MPOJIOJDKUTEIIEHOM JCHCTBUN HAarpy3ku 1o tadmuie 6.10.

3HaueHus Ry, [ > npuHUMaKOT Kak B 6.1.20.

6.1.22 PactsaruBaromue HanmpspDKeHHsT OeTOHa [lp; B 3aBUCHMOCTH OT OTHOCHTEIIBHBIX
nedopmaruii [, OMpenensoT 1Mo npuBeAeHHBIM B 6.1.20 u 6.1.21 amarpammam. Ilpu sTom
pacdeTHble 3HaYeHHsI COTIPOTUBIICHUSI OETOHA CXKATUIO Rj 3aMEHSIOT Ha pacueTHbIC 3HAUCHUS
COTIPOTUBIICHUs OeTOHA pacTsbKeHHIo Ry cormacHo 6.1.11, 6.1.12, 3HayeHUsT HaYaIbHOTO
MOYJIS YIIPYToCcTH Ejp; OTIpefiensiroT coraiacHo 6.1.15, 3HaueHust OTHOCUTENBHOU nedopManuu
Ubi0 IPUHUMAIOT coryacHo 6.1.12, 3HaueHWs OTHOCHUTEIbHOW AehopManuu [ ho MPUHUMAIOT
JUISL TSKEJIOTO, MEJIKO3EPHHUCTOTO U HANpAralouiero OETOHOB: NMPHU HENPOJOJIKUTEIEHOM
JnelcTBuU Harpy3ku — [ho = 0,00015, npu npogoKUTENHHOM AEHCTBUU HArpy3ku — IO
tabmuie  6.10. Jlnsg OBYXJMHEWHOW AWarpaMMbl  MPUHUMAIOT [ eq = 0,00008 mpu
HEIPOIOJDKUTEIILHOM JICMCTBUU HArpy3KH, a MPH MPOJODKHTEIBHOM — 1o Tadsmie 6.10;
3HaYCHUSI Epsreq OTIpEnensroT o Gopmyiie (6.10), moactaBiisst B Hee Ry U [ bl red -

6.1.23 Tlpu pacuere NPOYHOCTHU IKEIE300€TOHHBIX DJIEMEHTOB TIO0 HEIMHEHHOMN
nedopMallMOHHON MOJENU ISl OMNpeesieHUs] HaNpsSKEHHO-Ie(POPMUPOBAHHOTO COCTOSHUS
CKaToi 30HBI OETOHA HMCIIONB3YIOT JUarpaMMbl COCTOSIHUSI CKATOro OeTOHa, MpUBEICHHBIEC B
6.1.20 wm 6.1.21 ¢  nepopMalMOHHBIMH  XapPAKTEPUCTHKAMH,  OTBEUYAIOIIUMHU
HEIPOJIOJDKUTEIILHOMY JCHCTBUIO Harpy3ku. [Ipm 3ToM B KadecTBe HamOoJsiee MPOCTOM
UCIOJIB3YIOT IBYXJIMHEHHYIO TMarpaMmy COCTOSIHHSI O€TOHa.

6.1.24 Tlpu pacuere 00Opa3oBaHUsI TPEIIMH B >KEJIE300€TOHHBIX KOHCTPYKIIUSX I10
HEJTMHEHHON neopMalMoOHHON MOJIETH IJIsl OTIPEISIICHHUS HANPsHKEHHO-1e(OpMUPOBAaHHOTO
COCTOSIHUSI C)KATOrO0 W PACTAHYTOro OETOHAa HCHOJB3YIOT TPEXJIMHEWHYIO AHarpaMmy
coctosHus OeroHa, mpuBeAeHHyro B 6.1.20 wu 6.1.22, ¢ aedopMaMOHHBIMU
XapaKTepUCTHUKAaMH,  OTBEYAIOIIMMHU  HEMNPOJOJDKUTEIBHOMY  JCWCTBUIO  Harpy3Ku.
JByxnuuerinyto amarpammy (m.am. 6.1.21), xak Hambonee MPOCTYIO, HCIHOJIB3YIOT ISt
onpezeNieHus] HamnpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSL PAacCTSHYTOro O€ToHa IpHu
ynpyroi pabote cxaroro 0eToHa.

6.1.25 Ilpu pacuere nedopManmii >KeIe300€TOHHBIX SJEMEHTOB 110 HEIMHEHHOMN
neopMallMOHHON ~ MOJAENU TMpPU  OTCYTCTBHUM TpPEUIMH JJI1 OLEHKU HAaNpsSKEHHO-
ne(OPMUPOBAHHOTO COCTOSTHUS B CKATOM U PACTSIHYTOM O€TOHE MCHOJB3YIOT TPEXJIMHEHHYIO
IUarpaMMmy COCTOSIHMSL O€TOHa € y4eTOM HEeNMpOJOKUTEIBHOTO M IMPOJOJIKUTEIBHOIO
neiicTBus Harpy3ku. llpyu HanuuuMu TpeluH AJis OLIEHKU HamnpsKeHHO-Ie(hOpMHUPOBAHHOTO
COCTOSIHUSI C)KaToro OeToHa IOMUMO YKa3aHHOM BBIIIE JAMAarpaMMbl HCIONB3YIOT, Kak
Haubosee MPOCTYIO, JABYXJMHEHHYI0O JHarpaMMmy COCTOSIHHUS O€eToHa C  Y4eToM
HENPOAOKUTEIBHOTO U MTPOJOHKUTENBEHOTO IEHCTBUS HATPY3KHU.

6.1.26 Ilpu pacyere packpbITUsi HOPMAJIbHBIX TPEUIMH 10  HEJIMHEHHOU
neopMallMOHHON MOJIEIM JJsl OLIEHKH HamnpsyKeHHO-Ae(OPMUPOBAHHOTO COCTOSTHUSL B
CcKaToM OETOHE WCTOJB3YIOT JUarpaMMmbl COCTOSIHHS, mMpuBeaeHHble B 6.1.20 u 6.1.21, c
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Y4€TOM HEMPOAOKUTEIBHOTO JEHCTBUS HArpy3ku. [Ipu 3ToM B kauecTBe HanboJiee mpoCTOM
UCIOJIB3YIOT IBYXJIMHEHHYIO TMarpaMmy COCTOSIHHSI O€TOHa.

6.1.27 BnusHHEe TONEPEMEHHOTO 3aMOPAKMBAHMS M  OTTAWBaHUS, a TaKkKe
OTpULIATENIbHBIX TeMIEepaTtyp Ha JedopMallOHHbIE XapaKTEPUCTUKH OETOHA YYUTHIBAIOT
koa(durmenTomM ycrmoBui padboThl Yp < 1,0. [[ns Hag3eMHBIX KOHCTPYKITUH, TTOABEPTraeMbIX
aTMOC(hEpHBIM BO3JICUCTBHUSAM OKPY)KAIOIIEH Cpebl IPH PaCUeTHON TeMIIepaType Hapy>KHOTO
BO3/lyXa B XoJoAHBINA niepuoa Munyc 40 °C u Beimie, npuHUMAaOT Koddduiument vy = 1,0. B
OCTaJIbHBIX CIIydasix 3HaYeHHsI KOOPPUIIUEHTA V5 IPUHUMAIOT B 3aBUCUMOCTH OT Ha3HAYCHUS
KOHCTPYKIIUH U YCIOBUH OKPY>KAIOIIEH Cpeibl.

6.1.28 3HayeHUsT MPOYHOCTHBIX XaPAKTEPUCTUK OCTOHA MPH TUIOCKOM (JIBYXOCHOM) HITH
00BbEeMHOM (TPEXOCHOM) HAINpPSHKEHHOM COCTOSHHUHU CIIEAYeT OMNpPEACNATh C y4eTOM BHAA U
Kjlacca OeToHa U3 KPHUTEpHs, BBIPAXKAIOUIETO CBSA3b MEXIY MNpeAeNbHbBIMH 3HAYCHHUSIMU
HaNpPsDKEHUH, TeUCTBYIOIIKX B IBYX WJIM TPEX B3aUMHO MEPIEHIUKYISIPHBIX HANpaBICHUSX.

Hedbopmaruu OeTOoHA CcleayeT OMpenessiTh C YY4eTOM IUIOCKOTO I O0BEMHOTO
HaANPSDKEHHBIX COCTOSTHUM.

6.1.29 XapakTepuCTUKH OCTOHA-MATPHUIIBI B TUCIIEPCHO apMUPOBAHHBIX KOHCTPYKITUSIX
cleyeT MPUHUMATh KaK JiJIsl OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKIUH.

Xapaktepuctuku — ¢uOpodeToHa B (HUOPOOETOHHBIX  KOHCTPYKIUSAX  CIEAyeT
yCTaHaBIMBaTh B 3aBUCHUMOCTH OT XapaKTEPUCTUK OETOHA, OTHOCHUTEIBHOTO COJEpKaHus,
dbopmbl, pa3MepoB U pacmoyiokeHus: Gpuodp B OeToHE, €€ CleIeHus ¢ 0eToHOM U (DU3UKO-
MEXaHUYECKUX CBOWCTB, a TAK)KE B 3aBUCUMOCTH OT pa3MEpOB JIEMEHTA UM KOHCTPYKIIUH.

6.2 Apmarypa

6.2.1 IIpu mpoeKTUPOBAHUH KEI€300€TOHHBIX 3aHUN U COOPY)KEHUI B COOTBETCTBHH C
TpeOOBaHUSMU, TIPEIBABIIEMBIMU K OETOHHBIM U 5K€1€300€TOHHBIM KOHCTPYKIHUSAM, JOKHbI
OBITh YCTAHOBJIEHBI BHJl apMaTypbl, €€ HOPMHUpPYEMbIE€ U KOHTPOJHUPYEMbIE IOKa3aTeIn
KayecTBa.

6.2.2 Jlns apMupoBaHHS KEJIE300€TOHHBIX KOHCTPYKIMH CIIEIyeT MPUMEHATH
OTBEUAIOLIYI0 TpPeOOBAHMSIM COOTBETCTBYIOIIMX CTaHAAPTOB WM YTBEPXKICHHBIX B
YCTaHOBJICHHOM MOPSAKE TEXHUYECKUX YCIOBHUI apMaTypy CIEAYIOIINX BUOB:

ropsiYeKaTaHylo TJIaJKyl0 U MEepUOJUYECKOro MpoQuiis ¢ MOCTOSHHOM M MepeMEeHHOMN
BBICOTOM BBICTYNOB (KOJBIEBOM M CEPIOBUIHBIA MPOGUIL COOTBETCTBEHHO) IHAMETPOM
650 MM ;

TEPMOMEXAHUYECKHU YITPOUYHECHHYIO MTEPUOIMIECKOro Mpoduist guameTpoM 6—50 MM;

X0JIOAHOIe()OPMUPOBAHHYIO TIEPHOTUIECKOTO PO TuaMeTpoM 3—16 mm;

apMaTypHbI€ KaHAThl JUaMeTpoM 6—18 mMm.

6.2.3 OCHOBHBIM IIOKa3aTeJIeM KayecTBa apMaTypbl, YCTAHABIMBAEMbIM TPHU
MIPOEKTUPOBAHMH, SIBJISIETCS KJIACC apMaTyphl MO MPOYHOCTH Ha PACTSIKEHHE, 0003HAYaEMBbIiA:

A — 115 TOpsiYeKaTaHOW U TEPMOMEXAHUYECKH YIIPOYHEHHOW apMaTyphl;

B, B, — 11 xononHoneopMupoBaHHON apMaTyphl;

K — nns apmaTypHBIX KaHaTOB.

ApMarypHble KaHaThl MOAPa3AeSI0OTCs Ha!

K7, u3rotoBiieHHbIE U3 KPYTJIO0# TJIAIKON TPOBOJIOKH;

K7T, n3roToBiiecHHBIE U3 MMPOBOJIOKH TIEPUOTUICCKOTO TTPOPIIIS;

K70, nnactudeckn 00kaThle, U3TOTOBJIECHHBIC U3 TJIAKON MTPOBOJIOKH.
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Knaccsl apmarypsl MO NPOYHOCTH HA PACTSHKEHHE OTBEYAIOT T'apaHTHPOBAHHOMY
3HAYEHUIO Tpefesa TeKydecTH, (U3UYECKOT0 WM YCIOBHOTO (PaBHOTO 3HAYEHHUIO
HaIPSKEHUH, COOTBETCTBYIOIIMX OCTATOYHOMY OTHOCHUTENBbHOMY y/uiuHeHuto 0,1 % wnm
0,2 %), c obecrneuenHocTeio He MeHee 0,95, ompenenseMoMy IO COOTBETCTBYIOLIUM
CTaHaapTaMm.

Kpome TOro, B HEOOXOOUMBIX CilydasX K apMmaType NpeAbsBIAIOT TpeOOBaHHS IO
JOTIOTHUTETIFHBIM TOKa3aTeNsiM KauyecTBa: CBapUBAEMOCTb, MJIACTUYHOCTbD, XJIaI0CTOUKOCTb,
KOPPO3MOHHYIO CTOMKOCTh, XapaKTEPUCTUKH CLEIIJICHHUS ¢ OETOHOM U JIp.

6.2.4 Jlna >kene300€TOHHBIX KOHCTPYKIMK 0€3 TMpeIBapuTEILHOTO HAMPSHKESHUS
apMaTypbl B KauecTBE YCTaHABJIMBAEMOH IO pacyeTy apMaTyphbl ClelyeT MPEeUMYIIECTBEHHO
MPUMEHATh apMaTypy nepuoandeckoro mpoduis kimaccoB A400, AS00 u A600, a Takxke
apmatypy kiaccoB B500 u Bp500 B cBapHbIX ceTkax um Kapkacax. [Ipm oOocHoBaHUU
SKOHOMMYECKOH 11e71eco00pa3HOCTH JIOMYCKAETCs TMPUMEHSATh apMmarypy Oosee BBICOKHUX
KJIACCOB.

Jly1s monepeyHoro ¥ KOCBEHHOTO apMUPOBAHUS CIIEAYET MPEUMYIIECTBEHHO TPUMEHSTh
rmankyto apmarypy kmacca A240 w3 craimm mapok Ct3cnm m Ct3mce (¢ KaTeropusMu
HOpMHpYeMBbIX Tokazareneid He Huwxke 2 o ['OCT 535), a taxxke apMarypy MepuoandecKoro
npoduist kiaacco A400, A500, BS00 u Bp500.

Jlis  mpenBapuTENbHO —HANPSKEHHBIX  JKEI€300€TOHHBIX  KOHCTPYKUUH — ClIeayeT
peyCMaTpUBAaTh:

B KaUeCTBE HAINpPSAraeMoi apMaTyphl:

ropsiYeKaTaHyl0 MU TEPMOMEXAHUYECKH YIPOYHEHHYIO MEePUOJUYECKOro Mpoduis
kiaccoB A600, A800 u A1000;

X0J10/1HOIe(pOpMHPOBaHHYIO MTepHoaUecKoro mpoduis kiaaccoB ot Bp1200 o Bp1600;

ka"aTtHyt0 7-tipoBosounyio (K7) kmaccos K1400, K1500, K1600, K1700;

B KaueCTBE HEHAIPATaeMoil apMaTyphbl:

ropsiYeKaTaHyro TajKyro kiacca A240;

ropsiyeKaTaHylo, TEPMOMEXAHUYECKH YIPOYHEHHYI0O M XOJIOAHOAE(POPMHUPOBAHHYIO
nepuoanueckoro npoduis kaaccoB A400, AS00, A600, BS00 u Bp500.

6.2.5 Ilpu BeIOOpE BHJIa 1 MAPOK CTaJIM I apMaTyphl, YCTAaHABIMBAEMOM 110 pacyeTy, a
TaKk)Ke IMPOKATHBIX CTajiell Ui 3aKjaJHbIX JeTaleld cJelyeT YYWUTHIBaTh TeMIepaTypHbIE
YCIIOBHSI SKCIUTyaTalluy KOHCTPYKIIMM U XapaKTep UX HarpyKeHUs.

B KOHCTpYKLHMAX, SKCIUTYyaTUPYEMBIX MIPHU CTaTUYECKON (M KBa3UCTAaTHUUYECKOI) Harpy3Kke
B OTAIJIUBAEMBIX 3[IaHUSX, a TAKXKE Ha OTKPHITOM BO3/AyX€ U B HEOTAIUIMBAEMbIX 3AAHUSIX MIPU
pacueTHoil Temmeparype muHyc 40 °C u BbIlle MOXKET OBITh MPUMEHEHA apMarypa BCeX
BBIIIICYKA3aHHBIX KJIACCOB, 3a UCKJIIOUEeHHEM apmaTyphl kiacca A400 u3 cranu mapku 351°C,
kinacca A240 u3 cranmu mapku CT3KN, TPUMEHSIEMBIX MPU PACUETHOM TEMIIEpAaType MHUHYC
30 °C u BbI1IIE.

IIpu pacuetrHoil Temmeparype HUKe MHUHYC 55 °C peKOMEHIYyeTCs HCIOJIb30BaTh
apMmarypy kiacca Ac5S00C no [1] u A600 u3 craniu mapku 201 2CDBA.

[Tpu npyrux ycrnoBUSIX SKCILTyaTalldy KJIacC apMaTypbl M MapKy CTaJId MPUHHUMAIOT IO
CHEIHMAIbHBIM YKa3aHUSIM.

[Ipy mpoekTHUpOBaHUU 30HBI MEPEJauyM IMPEIBAPUTEILHOIO HANPSIKEHUS, aHKEPOBKHU
apMaTypsl B O€TOHE M COCIMHEHUIM apMaTyphbl BHaXJIECTKY (0€3 CBapKH) CIEIyeT YIUTHIBATh
xapakrep nopepxHoctu apmarypsl ('OCT P 52544, [3]).

[Ipy mpoeKkTHpOBaHMM CBAapHBIX COCIUHEHUH apMarypbl CleIyeT YYUThIBaThb CIOCOO
usrotosienus apmarypsl ('OCT 14098, [2]).
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6.2.6 JIns MOHTaXHBIX (TIOJBEMHBIX) METETh AJIEMEHTOB COOPHBIX KEIe300CTOHHBIX U
OETOHHBIX KOHCTPYKIUH CleqyeT NPUMEHATh ropsdyeKaTaHyl0 apMaTypHYIO CTajb Kjacca
A240 mapok Ct3cn m Cr3mc (¢ KareropusiMd HOPMHPYEMBIX IIOKa3aTelel He HIKe 2
no ['OCT 535).

B cnydae ecniu MOHTa)X KOHCTPYKIIMM BO3MOKEH MPU PACUETHOM 3UMHEN TeMIlepaTrype
Hwke MuHyc 40°C, 1 MOHTaXHBIX II€TE€JIb HE JOMYCKAeTCd MPUMEHSTh CTallb
Mapku Ct3rc.

6.2.7 OCHOBHOI TPOYHOCTHOM XapaKTEPUCTHUKOW apMaTyphl SIBISETCS HOPMATHUBHOE
3HaYCHHE COMPOTHUBIICHUS PACTSIKEHUIO Ry, NPUHUMAEMOE B 3aBUCHUMOCTHM OT KJacca
apmatypsl 1o Tabmure 6.13.

6.2.8 PacyeTHbIe 3HaYEHUS CONPOTUBIICHUSI apMaTyphl PACTHKEHUIO Ry OMPEAeIsitoT 1o

dbopmye

R
R, O1=S1 (6.10)
0,

rae vs — Koo OUIIMEHT HAASKHOCTH TI0 apMmarype, NpUHUMAEMbIi paBHbIM 1,15 s
MpeETbHBIX COCTOSIHUM TIepBOM rpynnbl U 1,0 — 11t mpeAeIbHBIX COCTOSIHUIA BTOPOM
TPYIIIHL.

PacyeTHble 3Ha4YeHMs] CONMPOTUBICHHUS apMaTyphl pacTSDKEHUIO R MpuBeneHbl (C
OKPYIJICHHEM) JUIsl TPEIEIbHBIX COCTOSHHMM TIE€pBOM Tpynmbel B Tabimie 6.14, BTOpoi
rpynnsl — B Tabmune 6.13. Ilpu stom 3HaueHus R, A7 TOpeleibHBIX COCTOSIHHM MepBOi
IpyHnnbl  MOPUHATHL  PaBHBIMM ~ HAUMEHBIIUM  KOHTPOJUPYEMBIM  3HAUEHHUSM 110
COOTBETCTBYIOIIIUM CTaHapTaM.

TaO0numa 6.13

Homunanbubrit HopMmartuBHbIE 3HaUCHUS CONTPOTHUBIICHUS PACTXKEHUIO R,
Kracc apmaTypst JIaMeTp 1 pacdeTHbIC 3HAYCHUS COIPOTHUBICHHUS PACTSHKCHHUIO IS
apMaTtyphbl, MM MpeAENbHBIX COCTOSSHUNA BTOPOU rpymisl Ry s, MIla
A240 640 240
A400 640 400
A500 1040 500
A600 1040 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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3HaueHUsI PACYETHOI'O COMPOTHUBIICHUS apMaTypbl CKAaTHIO Rsc MPUHUMAIOT PaBHBIMU
pacyeTHbIM 3HAYEHUSM CONPOTHUBIICHHSI apMaTypbl pacTsHKEHUIO R, HO He Oojiee 3HAYCHMUIA,
oTBevaromx JedopManusiM yKOpOUYeHHs] OETOHA, OKPYKAIOLIEro CKaTylo apMmarypy: MpHu
KpaTKOBPEMEHHOM JIeHicTBHM Harpy3ku — He Oojnee 400 Mlla, npu niuTenpbHOM NEHCTBUH
Harpy3ku — He 6osee 500 MITa.

Hnst apmatypsel kinaccoB BS00 u A600 rpannyHble 3HAYEHUS COMPOTHUBIICHUS CHKATHIO
MPUHUMAIOTCS C MOHMKAIOIUM KO3QPUIIUEHTOM YyciioBUi paboThl. PacueTHble 3HaueHus Ryc
NpUBeJIeHBI B TabuIe 6.14.

Tabnuuma 6.14

3Ha4YeHNs pacIETHOTO CONPOTHUBIICHHUS apMaTypHI IS IPEIEIIbHBIX COCTOSIHUH ITepBOi
Knacc apmartper rpynnsl, MIIa
PACTSKEHUIO Ry CKaTUIO 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)
IIpuMeuaHnue — 3Ha4eHUS Ry B CKOOKAX MCIOJB3YIOT TOJIBKO MPH PacyeTe Ha KPATKOBPEMEHHOE
JIEHCTBUE HAIPY3KHU.

6.2.9 B HE0OXOOMMBIX CIy4asX pacyeTHbIE 3HAUEHHUS MPOYHOCTHBIX XapaKTEPHCTUK
apMaTypbl YMHOXKAIOT Ha KO3 UIMEHTHI YCIOBUN pabOTHI Vi, YIUTHIBAIOIIUE OCOOCHHOCTH
paboThI apMaTypbl B KOHCTPYKIUH.

Pacuernbie 3Hauenus Ry, ans apmatypsl kinaccoB A240...A500, B500 npuBenens! B
tabmure 6.15.

[ns momepedHol apMaTypbl BCEX KJIACCOB PACUETHBIE 3HAYEHUSI COMPOTHUBIEHUS Ry
cienyet npuHumMath He 6onee 300 MITa.
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Tadbnuma 6.15

PacuerHple 3HAYCHNS CONIPOTHBIICHHUS ITOTIEPEUYHON apMaTyphl (XOMYTOB 1
Kitacc apmarypsr OTOTHYTBIX CTEPIKHEH) pacTsHKEHUIO IJIs TIPESIbHBIX COCTOSHUM TTEPBOM
rpymmsl, MIla
A240 170
A400 280
A500 300
B500 300

6.2.10 OcHoBHbIMH J1e()OPMAIIIOHHBIMU XapaKTEPUCTHKAMH apMaTyphl SIBISIOTCS
3HAUEHUS:

OTHOCHUTENIbHBIX  JeQopMaluil  y/JUIMHEHHs apMaTypbl €0 NpPU  JOCTIKCHHH
HaANPSDKEHUSIMU PACYETHOIO CONPOTHUBIIEHUS Rs;

MOAYJISL YIPYTOCTH apMaTypsl Es.

6.2.11 3HaueHuss OTHOCUTENBHBIX JeOpMALIUil apMaTypHI €50 TPUHUMAIOT PaBHBIMU:

JUISL apMaTyphl ¢ GPU3NIECKUM TPEAETIOM TEKYYeCTH

RS
50 jE_; (6. 11)

N

JUISL apMaTyphl C YCJIOBHBIM IPEJEIIOM TEKY4eCTH

Lo D&E0,00Z. (6.12)
ES

6.2.12 3HaueHus MOAYNsl YOPYrocTH apMmarypbl Es NPUHUMAIOT OJAMHAKOBBIMHU IIpU
PacTsDKEHUHU U CKaTUU U PaBHBIMMU:

Es=1,9510° MIla — a5 apMatypHbix kanatos (K);

Es=2,0010° MIla — qns octansHoi apmatypsl (A u B).

6.2.13 JlnarpamMmbl COCTOSIHUS (1e(OPMHUPOBAHUSI) apMaTyphl HCHOJIB3YIOT IIPU pacyeTe
XKene300eTOHHBIX 3JIEMEHTOB 0 HEIMHEHHOH! 1ehopMalMOHHON MOJIEIH.

[Ipu pacyere xene300€TOHHBIX 3JIEMEHTOB MO HEJIMHEHHOHN nedopMallMOHHON Moenu
B KAuecTBE pacyeTHOM  JuarpaMMbl  COCTOsSIHUS  (AeopMupOBaHUS)  apMaTyphbl,

YCTaHABJIUBAIOILEH CBSI3b MEXIY HANPSLKCHUAMHU (| U OTHOCUTENBHBIMU AehopMalusaMu [

apMaTypbl, NPUHUMAIOT YIPOLICHHbIE IHAarpaMMbl O THUIy auarpamMm llpanaris s
apMaTypbl ¢ GU3NYECKUM TpesieioM TekydecTH kiaaccoB A240 — A500, B500 apyxnuHelnyio
quarpammy (pucyHok 6.2, a), a uisl apMaTypbl C YCIOBHBIM IPEAEIIOM TEKYy4eCTH KJIacCOB
A600 — A1000, Bp1200 — Bp1500, K1400, KI500 m K1600 — TpexnuHelHytO
(pucyHOK 6.2, 6), 6e3 y4yeTa ynpodHEeHHs 3a IO KON TeKy4eCTH.

JluarpaMMbl  COCTOSIHUSL apMaTypbl TpHU pPACTSHKEHUHM M CXKATUUW  IPUHUMAIOT
OJIMHAKOBBIMH, C YU€TOM HOPMHUPYEMBIX PACUETHBIX CONPOTUBICHUN apMaTyphbl PACTHKEHUIO
U CXKATHIO.

JlomyckaeTcss B Ka4eCTBE PAaCUETHBIX JMarpaMM COCTOSHHS apMaTypbl HCIIOJIB30BaTh
KPUBOJMHEWHBIE pacyeTHbIE JUArpamMMbl, anmpoKCUMHUpYIOMUE (aKTHUYECKUE IHarpaMMbl
neGpOopMHUPOBaHUS apMATYpBHI.
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6.2.14 Hampsoxenus B apmatype [l COIrIacHO NBYXJIMHEMHOM JUarpaMMme COCTOSHHS

apMatypbl OIPENENSIOT B 3aBUCMMOCTH OT OTHOCUTEIBHBIX AedopManuil [| 1o popMynaam:
npu 0L, Ll
Og O CE 5 (6.13)
mpu Lo UL L

Ly R, . (6.14)
3navenusa [y, E; m R, npunaumaror cormacHo 6.2.11, 6.2.12 u 6.2.8. 3Hauenus:

OTHOCUTEBbHOMU fedopMmanuu [, npuHuMaroT paBHbiMu 0,025.

JlomyckaeTcs TpU  COOTBETCTBYIOIIEM OOOCHOBAaHMM  NPUHUMATh  BEIUYHUHY
OTHOCUTENBbHOU nedopmanuu [, MeHee miu Oonee 3HayeHus 0,025 B 3aBUCHMMOCTH OT

MapKH CTaJli, TUIIA apMUPOBAHUS, KPUTEPHUS HAC)KHOCTU KOHCTPYKIIUH U APYTHX (PaKTOPOB.

(31}

o= ez = Ry

arclgl,

E il Ex2

oyl =09 A,

Ex Es il

a— HByXHHHeﬁHaH Auarpamma; 06— TpeX.HPIHCﬁHaH JAuarpaMmma

Pucynox 6.2 — ilnarpaMMbl COCTOSTHHSI PACTIHYTOIH apMaTypbl

6.2.15 Hanpsoxenus B apMaType [ COIIIaCHO TPEXJMHEHHOM AMarpaMme COCTOSHHSA

apMatypbl OIPENEIISAIOT B 3aBUCMOCTH OT OTHOCUTENBHBIX AeopManuii [ 1o Gopmynam:
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mpu 0 < [ < [
0, 00, (E, ; (6.15)
npu Ly U Dl

HN [] O
O, Dujm&gjﬁmﬁﬂzs OL1R,. (6.16)
[ Rs [] DSODDSI Rs (]

3Havenuns L, £, m R, nmpuHHMaloT cornacHo 6.2.11,6.2.12 n 6.2.8.

3HadyeHus HanpsuokeHud [l nmpuHuMaroT paBHbIMH 0,9Rs, a HaNpsHKEHUH G52 — PaBHO

1, 1R;.
0,9R

3HaueHUs OTHOCUTENBHBIX JAepopMmanuii & MNPUHUMAIOT PaBHBIMU f,

nedopmannii €52 — pasaeimMu 0,015.

7 beTOHHbIE KOHCTPYKIHHU

KoHncTpykiuu paccmMaTpuBaloT Kak OETOHHBIE, €CIM UX MPOYHOCTh OOecreyeHa OJHUM
TOJIbKO OETOHOM.

beronnble 351eMEHTHI TPUMEHSIIOT:

a) MPEUMYIIECTBEHHO Ha CXKaTHE MPHU PACTIONOKEHUH MTPOIOJIbHOM CKUMAIOLIEH CUITBI B
IpeJienax MoMepevyHoOro CeUeHUs IIEMEHTa;

0) B OTHOENBHBIX CHOy4asX B KOHCTPYKIHSAX, paOOTAOIIMX Ha CXKaTue MpH
PacroJIO)KEHUU TPOAOIBHOM CXKUMAIOUIEH CHUbl 3a MpefesiaMd IONEPEeYHOro CeueHUus
3JIEMEHTA, a TaKKe B M3THOAeMbIX KOHCTPYKLHUAX, KOT/Ia X pa3pylleHUE HE IMPEACTaBIsSeT
HENOCPEICTBEHHOM OMAaCHOCTHU AJIs KU3HU JIIO/IeH U COXPAaHHOCTH 000pYOBaHMUS.

KoHcTpykiiuu ¢ apmaTypoil, IUIOIIaAb CEYEHUS KOTOPOW MEHBIIE MHUHUMAJIBHO
JIOTTYCTUMOM IO KOHCTPYKTUBHBIM TpeboBaHusM 10.3, paccMaTpuBarOT Kak OETOHHBIE.

7.1 PacueTr 0€TOHHBIX 3JIEMEHTOB 10 MPOYHOCTH

7.1.1 beToHHBIE AIEMEHTHl PACCUUTHIBAIOT MO MPOYHOCTH HA JEUCTBUE MPOIOJIbHBIX
CKMMAIOIIUX CHJI, U3rHOAI0INX MOMEHTOB U MOTEPEYHbIX CUJI, a TAKXKE Ha MECTHOE CKaTHe.

7.1.2 Pacuer mo mnpoOYHOCTH OETOHHBIX JJIEMEHTOB IIPU JEHCTBHH IPOJIOTHHOM
CKUMAromed Cuiabl (BHEIEHTPEHHOE C)KAaTWE) W MW3rM0aromero MOMEHTa CIeIyeT
MPOU3BOJUTH AJISl CEUEHUH, HOPMAIIbHBIX K UX MPOAOIHHON OCH.

Pacuer OGeTOHHBIX 3JIEMEHTOB MPOU3BOJAT HA OCHOBE HEIWHEHHOH nedopManmoHHOM
Mozenu coriacHo 8.1.20-8.1.30, npuHMMas B paCUeTHBIX 3aBUCUMOCTSX IUIOMIAb apMaTyphl
paBHOI Hymio. JlomyckaeTcsi pacueT OETOHHBIX 3JIEMEHTOB IMPSMOYTOJIBHOTO M TaBPOBOIO
CEYEHUM TMpH [JEUCTBUU YCWIMH B TUIOCKOCTH CHMMETPUU HOPMAJIBHOTO CEUYEHUS
MPOU3BOAMUTH IO MPEAEITBHBIM yCHIIUAM cornacHo 7.1.7-7.1.12.

7.1.3 beToHHBIE PIEMEHTHI B 3aBUCHMOCTH OT YCIIOBUM WX PabOTBI U TPeOOBaHMIA,
NPEIbABISEMBIX K HUM, PAaCCUUTHIBAIOT IO MPEAETIbHBIM YCHINAM O€3 ydera WM C YYeTOM
COTIPOTUBIICHUSI OETOHA PACTSIHYTOU 30HBI.

be3 ydera conmpoTuBieHus O€TOHA PACTSIHYTOM 30HBI (PUCYHOK 7.1) MPOU3BOIAT pacyeT
BHEILEHTPEHHO C)KaThIX 3JIEMEHTOB IPHU PACIHOJOKEHUU MPOAOJIHHOM CXKUMAIOUIEH CHUIIBI B
npelenax IOMEpPeyHOro CEYeHMsI AJIEMEHTa, MPUHUMAs, YTO JIOCTHXKEHUE TMPEeAeIbHOrOo
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COCTOSIHUSI XapaKTepHu3yeTcsi paspylleHueM cxaroro OeroHa. CompoTuBieHue OeToHa
CKATHUIO TIPH pacueTe IO MpeAeTbHbIM YCHJIHMSM YCIOBHO MPEACTABISIOT HAMPSKEHHUSIMH,
paBHBIMU Rj, paBHOMEPHO pacHpeleSIeHHBIMU IO YacTH CXKaTOW 30HBI (YCIOBHOM CyKaTOU
30HBI) C IIEHTPOM TSHKECTH, COBITAJIAIOIIHNM C TOYKOH MPHIIOKEHUS TTPOI0JIbHOM cutbl (7.1.9).

C y4eToM COmpOTUBIIEHUS O€TOHA PACTSAHYTOU 30HBI (PUCYHOK 7.2) MPOU3BOJIAT pacyeT
3JIEMEHTOB, pPabOTaIOIMIMX HA C)KAaTHE MPHU PACIIONOXKEHUH MPOJOILHON COKUMAIOIIECH CHIIBI 32
IpeJiellaMy MOMEPEeYHOr0 CeUEHUs AJIEMEHTa, U3TH0aeMbIX JIEMEHTOB, a TaAKXKe 3JIEMEHTOB, B
KOTOPBIX HE JOMYCKAIOT TPELIUHBI 110 YCIOBUIM 3KCIUTyaTallud KOHCTpyKUui. [Ipu aTom mpu
pacuere 1o MpeAeabHbIM YCUIUSAM MPUHUMAIOT, UTO MPEAeIbHOE COCTOSHUE XapaKTepU3yeTcs
JOCTHKEHUEM TpeleibHbIX YCHJIMH B OETOHE pacTAHYTON 30HBI, ONpEAeNsIeMbIX B
MIPEANOIOKEHUH ynpyroi pabotsl 6erona (7.1.9, 7.1.10, 7.1.12).

£,

f

Pucynok 7.1 — Cxema yCHIIHIA ¥ DTIIOPA HATIPSKEHUii B CeYeHUH, HOPMAJBLHOM K MPOI0JIbLHOI
0CH BHELIEHTPEHHO CKATOr0 0€TOHHOIO 3JIeMEHTA, PACCYMTHIBAEMOT0 10 MPOYHOCTH 0e3 yueTa
CONMPOTHUBJIEHUS 0eTOHA PACTAHYTOI 30HbI

M "

{’
h

"re.'l.' 'h

Pucynok 7.2 — Cxema yCHJIHIA ¥ DTII0PA HATIPSKEHUii B CeYeHNH, HOPMAJBLHOM K MPOI0JIbLHOI
ocH u3ru6aemMoro (BHELIEHTPEHHO CKATOr0) 0€TOHHOIO 3JIEeMEHTA, PACCYUTHIBAEMOr0 110
MPOYHOCTH C Y4€TOM CONMPOTUBJIEHUS] 0€TOHA PACTAHYTOI 30HbI
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7.1.4 Pacuer mo mpOYHOCTH OETOHHBIX DJIEMEHTOB IPH JCHCTBUM TOTEPEUHBIX CHII
MPOU3BOJAT M3 YCJIOBUSA, MO KOTOPOMY CyMMa COOTHOIICHHMH TJIaBHOTO PAaCTATHBAIOIIETO

oo, . O
HAIPSUKEHHS. K PAcYeTHOMY CONPOTHBIIEHHIO OETOHA OCEBOMY DPACTSIKEHHIO [—2L(] M

ORy O
IJIABHOTO C)KMMAIOIIEr0 HAIMPSDKEHUS K PACUYETHOMY COMNPOTHBICHUIO OETOHA OCEBOMY

CKATHIO [ —2<[ | HE JOJDKHA MPeBbImath 1,0.
DRy [
7.1.5 Pacuer mo MpOYHOCTH OETOHHBIX 3JEMEHTOB Ha JECHCTBHME MECTHOM HArpy3Ku
(MecTHOE cxKaTue) MPOU3BOIST COrJIacHO ykazaHusm 8.1.43 — 8.1.45.
7.1.6 B OeToHHBIX »5JeMEHTaX B ciydasX, ykazaHHelx B 10.3.7, HeoOxoaumo
pelycMaTpuBaTh KOHCTPYKTUBHYIO apMaTypy.

Pacuer BHCHCHTPEHHO CKATBIX 0€TOHHBIX 3JIEMEHTOB 110 NnpeaACJbHbIM YCUINAM

7.1.7 Tlpu pacueTe MO MPOYHOCTH BHELEHTPEHHO CXKATHIX OCTOHHBIX JJIEMEHTOB Ha
JEHCTBHE CKMMAIOLIEH IIPOJOJIBHOW CHJIBI CIIENYET YUUTBIBATH CIIy4aWHBIA DKCLIEHTPUCUTET
€q, IPUHUMACMBbI HE MEHEE:

1/600 miuHBI 3IEMEHTa MU PACCTOSHUS MEXIY €ro CeUCHHUSIMH, 3aKPEIJICHHBIMU OT
CMEILEHUS;

1/30 BBICOTHI CEUCHUS,;

10 mm.

Jl14 371EMEHTOB CTaTUYECKU HEOINIPEAETUMBIX KOHCTPYKIIMM 3HAUE€HUE SKCIIECHTPUCUTETA
IPOJOJIBHON CUJIBI OTHOCUTENIBHO LIEHTPA TSKECTH MPHUBEACHHOIO CEUEHUS €o NMPUHUMAIOT
PaBHbIM  3HAYEHMIO OKCLUEHTPUCHUTETA, IOJIYYEHHOIO U3 CTAaTUYECKOIO  pacyera,
HO HE MEHEE €.

JUis  2IEMEHTOB  CTAaTUYECKH OIpPEAEIUMBIX KOHCTPYKLUN DKCLUEHTPUCUTET  €o
IPUHUMAIOT PABHBIM CYMME 3KCLIEHTPUCUTETOB — M3 CTATMYECKOTO pacdyeTa KOHCTPYKLUUN U
CIIy4aitHOTrO.

7.1.8 Ilpu THUOKOCTH DJIEMEHTOB 1_9]14 HEOOXOAMMO YYHTHIBATh BIIMSHUE Ha HUX

1
HECYIIYI0 CIIOCOOHOCTh TPOTHOOB IyTEeM YMHOXKEHHUS 3HAYEHUU e9 Ha KOIPGUIMEHT 1),
onpexaensieMbii cornacHo 7.1.11.

7.1.9 Pacuer BHEIEHTPEHHO CXAaThIX OETOHHBIX D3JIEMEHTOB TIPH PACTIOJOKCHHH
IIPOJIOJIBHOM CKMMAIOIIEH CHUJIbI B MPEENIaX MOMEPEYHOr0 CEUECHHUSI DJIEMEHTA IPOU3BOIAT U3
YCIIOBUSA

N R, 4y, (7.1)

rae N — nedcTByromiast mpoaoJibHas CUJIa;
Ap — TIoUIaAb CXKaTOW 30HBI OETOHA, OINpejaessieMas U3 YCIOBUS, YTO €€ LEHTP TIKECTH
COBIAJACT C TOYKOH MPHIIOKEHUS TTPOIOTHbHOM cHitbl N (C ydeToM nporuoda).
J171s 571eMEeHTOB PSIMOYTOJIBHOTO CEYSHHUS

A4, DbUzB{l[Z@TODD). (7.2)

JlomyckaeTcst pacueT BHEIIGHTPEHHO CXKAThIX AJIEMEHTOB MPSIMOYTOJIBHOTO CEYCHUS MTPH
AKCIICHTPUCHUTETE MPOAOTIBHOM CHITbl o < 4/30 u [o [ 1204 mpon3BOAUTH U3 yCIOBUS
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N<op Ry 4, (7.3)

rae A — IIoNIajak MOMEePEeTHOro CEeYeHHUs JIEMEHTa;
¢ — Ko3QQHIIHEHT, IPUHHMAEMBIH IIPH JTHTEIBHOM JeHCTBHH HArpy3kH 1o tadmuie 7.1
l
h

B 3aBHCHMOCTH OT THOKOCTH SJIEMCHTA, IIPpH KpPAaTKOBPEMCHHOM JIeHCTBHH

HAarpy3KH 3Ha9€HHS ( ONpEJeSioT II0 JHHEIHOMY 3aKOHy, IpHHEMad @ = 0,9 mpu
l l

=10 u ¢ = 0,85 mpu -2 =20;

h h

lo — pacueTHas JUIHHA SIIeMeHTa, olpeieseMast Kak JUIS Kele300eTOHHBIX 31eMEHTOB.

Tadnuma 7.1

lo/h 6 10 15 20
10} 0.92 0.9 0.8 0.6

BHeleHTpeHHO cikaThle OeTOHHBIE 3IIEMEHTHI, B KOTOPHIX TMOSBIECHHE TPEIUH He
JIOITyCKaeTCs 10 YCIOBHAM 3KCIUTyaTallHH, HE3aBHCUMO OT pacdera U3 ycaoBus (7.1) DOKHBI
OBITH TIPOBEPEHBI C YI€TOM COIPOTHBIIEHHS OETOHA PACTSAHYTOH 30HBI H3 YCIOBHSA

Rbt'A

N< (7.4)

A . 1 '
RS e .’ . }! _
0 t
1
JIns 37IeMeHTOB MPSIMOYTOIBHOTO cedeHHus ycrnoBHe (7.4) nMeeT BHIL

(7.5)

B dopmynax (7.4) u (7.5):
A — IIomaab MONepeyHoro ce4eHHss OETOHHOTO 3JIEMEHTA;
I — MOMEHT HHepIMH cedeHHs OETOHHOIO 3]IEMEHTA OTHOCHTENBHO €r0 IEHTPA TSHKECTH;
¥Vt — PacCcTOSTHHE OT IIEHTPa TSHKECTH CEUeHHUs dIIeMEeHTa JI0 HanOollee pacTSHYTOr0 BOJIOKHA;
1 — K03 QHUIHEHT, onpeenseMblil COTIacHO yka3aHusM 7.1.11.

7.1.10 PacyeT BHEIEHTPEHHO CKaTbIX OETOHHBIX 3JIEMEHTOB IIPH PaCIIONOKEHHH
MIPOJIONIBHOM CKMMAFOIIEH CHIIBI 3a MpeJellaMy IONEPEYHOr0 CeYeHH 3JIEMEHTA MPON3BOIST
u3 ycrnoBHii (7.4) u (7.5).

7.1.11 3nadeHue ko3 HIMEHTA Y], YIUTHIBAIOIIEr0 BIMSHHE NpPOrHda Ha 3HAUYeHHe
SKCIIEHTPHCHTETA MPOJOTbHOMN CHIIBI €, OTIPEIEISIIOT IO hopMyIie

1
N, cr
rie N — yCIIOBHAS KPHTHYECKAs CHIA, OIpejiendeMas 1o popMylie
2
n“-D
o~ 3 > (7.7)
10
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rae D — )KeCTKOCTh dJIEMEHTa B MPEACIbHON 110 MPOYHOCTH CTAJIUU, ONpenesieMas KaK Jist
JKEIe300€TOHHBIX 2JIEMEHTOB, HO 0€3 y4yeTa apMaTypsl, corniacHo 8.1.15.
Pacuer u3rnéaeMpIix 0€TOHHBIX 3JIEMEHTOB 10 NpeAeJbHbIM YCHIHAM

7.1.12 Pacuet n3rubaemMbIx OCTOHHBIX DJIEMEHTOB CIEAYET MPOU3BOIUTH U3 YCIOBUS

M M, (7.8)

rae M — wm3rubaromuyii MOMEHT OT BHEIIHEH Harpy3Ku;
Myir — TpenenbHBIA U3TrHOAOITUH MOMEHT, KOTOPBI MOXKET OBITh BOCIPHHAT CEYCHUEM
3JIEMEHTA.
3Hauenne M, onpenensior mo Gopmyse

M, DRy, W, (7.9)

rae W — MOMEHT COMpPOTHUBIICHUS CEYEHUS AJIEMEHTA JJIsl KpailHero pacTsSHyTOTO BOJIOKHA.
J151 571eMEeHTOB NPSIMOYTOJILHOTO CEYSHHUS

bih?
-

Wi (7.10)

8 Kesie300eTOHHbIE KOHCTPYKUMH 0e3 MpeIBAPUTEIbLHOIO HANPSKEHUs!
apMaTtypsbl

8.1 Pacyer »2Jj1eMEHTOB ’KeJe300€TOHHBIX KOHCTPYKIHMI 1O mpeAeabHbIM
COCTOSIHUSIM NEePBOii TPyNIbI

Pacuer :xej1€300€TOHHBIX 3JIEMEHTOB 110 MPOYHOCTH

Xene300eToHHBIE IEMEHTHI PACCUUTHIBAIOT IO MPOYHOCTH HA JEHCTBUE M3THOAIONINX
MOMEHTOB, TNPOAOJIbHBIX CHJI, IONEPEYHBIX CHJI, KPYTSAIIMX MOMEHTOB M HA MECTHOE
JeificTBUE Harpy3kH (MECTHOE C)KAaTHE, IIPOAABINBAHNUE).

Pacuer mo MPOYHOCTH JKeJIe300€eTOHHBIX JJIEMEHTOB HA aelcTBHE u3rn6ammnx
MOMECHTOB U IPOAOJIbHBIX CHJI

Obwue nonodicenus

8.1.1 Pacuer mo mpOYHOCTH KEIe300€TOHHBIX AJIEMEHTOB MPHU JACUCTBUU U3THOAIOIINX
MOMEHTOB U TMPOJOJIBHBIX CHJI (BHELEHTPEHHOE C)XXAaTHE€ WM pPaCTSDKEHUE) CIEAyeT
IIPOU3BOJUTS Il CEYECHUIN, HOPMAJIBHBIX K UX IPOJOJIBHON OCH.

Pacuer mo mpoYHOCTH HOPMAIBHBIX CEYCHUH JKEIEe300€TOHHBIX 3JIEMEHTOB CIEIYeT
OPOM3BOJUTh HAa  OCHOBE  HEJIMHEHHONH  OeOpMAallMOHHOM  MOJENM  COTJIACHO
8.1.20 — 8.1.30.

Jlomyckaercst IpOU3BOJAUTH PACYET HA OCHOBE IIPEACIIBHBIX YCUIUM:

XKene300eTOHHBIX 3JIEMEHTOB MPSIMOYTOJIBHOTO, TABPOBOTO U JIBYTaBPOBOT'O CEUECHUH C
apMaTypoil, pPacHoOJOXKEHHON y MEepHeHIUKYIAPHBIX IUIOCKOCTH M3ruba rpaHeil slieMeHTa,

41



CII 63.13330.2012

Npyd  JIEUCTBMM  YCHJIMA B IUIOCKOCTM  CHMMETPUM  HOPMAJbHBIX  CEUYCHUH
coriacuo 8.1.4 —8.1.16;

BHELIEHTPEHHO CXKAThIX AJIEMEHTOB KPYIJIOTO U KOJBIEBOT0 MOMEPEUYHBIX CEUEHUHN — M0
YKa3aHUSIM MpuiIoxeHus I

8.1.2 Ilpu pacyeTe BHEUEHTPEHHO CXKATBIX DJIEMEHTOB CJIEAYET YUYUTHIBATH BIUSIHUE
nporu0a Ha HMX HECYHIYI0 CIIOCOOHOCTh, KaK MpPaBHJIO, IMYTEM pacyeTa KOHCTPYKLMH IO
nehOopMUPOBAHHON CXEMeE.

JlomyckaeTcsi TPOW3BOIUTH pacueT KOHCTPYKIMHA TO HeAehOpMHPOBAHHOW CXeMe,

/
YUUTBIBAs TPH THOKOCTH -~ > 14 BiuMsHHe mpormba dIeMeHTa Ha €ro MpOYHOCTh MyTeM
i

YMHOXEHHSI HaYaJIbHOTO SKCIIEHTPUCUTETA eo Ha KO3 PUIMEeHT [ ], onpeaenseMplil coriacHO
ykazanusm 8.1.15.

8.1.3 Jlms1 sxene300€TOHHBIX AJIEMEHTOB, Y KOTOPBIX MPEEIbHOE YCUITUE 110 MPOYHOCTH
OKa3bIBACTCsI MEHBIIIE MPEACIBHOTO YCHIIUS 10 oOpa3oBaHuio TpentuH (. 8.2.8 — 8.2.14.),
IUIONIA/Ib CEYEHHUs MPOAOIbHONW pACTAHYTOM apMmarypbl JOJKHA OBITH YBEIWYEHa IO
CpPaBHEHHIO ¢ TpebyeMol U3 pacuera Mo MPOYHOCTU He MeHee 4eM Ha 15%, miu omnpeneneHa
U3 pacueTa 10 IPOYHOCTH Ha JeHCTBUE NMPEAETbHOT0 YCHINS M0 00pa30BaHUIO TPEIIUH.

Pacuem no npoYHOCMu HOpMAalbHblX ceueHutl no npe()eﬂbnbm YCcuiusim

8.1.4 IlpenenbHble yCWJIMSI B CEUYEHUH, HOPMAJIBLHOM K MPOAOJBHOM OCH 3JIEMEHTA,
CIIeIyeT ONpPeAesaTh UCXOAS U3 CIAEAYIOIMIMNX MPEANOCUIOK:

COTNPOTUBIIEHUE OETOHA PACTSKEHUIO IPUHUMAIOT PaBHBIM HYIIIO;

COMpPOTHUBIIEHUE OETOHA CXKATHIO MPEICTaBIseTCs HaNpsHKEHUSIMU, PaBHBIMU Rp U
PaBHOMEPHO pacHpeesIeHHBIMHU 10 CKaTOM 30HE OETOHA;

nedopmaruu  (HanmpsDKEHUs1) B apMaType OMPEIENsiOT B 3aBUCHMOCTH OT BBICOTHI
C)KaTo# 30HBI OETOHA;

pacTsATUBaOIIME HAMpsHDKEHUS B apMaType MpPUHHMAIOT He 0ojiee pacyeTHOro
COTIPOTUBIICHUS PACTSIKEHUIO Ry;

CKHUMAIOIIMe HaNpsHKeHWsT B apMaType [pPUHUMAIOT He Oojiee pacyeTHOro
CONIPOTHUBIICHUS CKATHUIO Ryc.

8.1.5 Pacuer mo MNOPOYHOCTH HOPMAIBHBIX CEUECHHH CIEAyeT MPOU3BOAUTH B
3aBHCHUMOCTH OT COOTHOILIEHUS MEXIY 3HAU€HUEM OTHOCUTEJIBHON BBICOTHI CXKATOM 30HBI

X .
O6erona [I[]—, ompenensieMbIM M3 COOTBETCTBYIOIIMX YCIOBHUW PaBHOBECHSA, U 3HAUYCHUEM
0

IPaHUYHOW OTHOCHUTENIBHOM BBICOTHI C)KAaTOM 30HBI [ g, IPU KOTOPOM MPEAEIBHOE COCTOSHUE
9JIEMEHTA HACTYNAeT OJHOBPEMEHHO C JAOCTH)KEHHMEM B PacTAHYTOM apMaType HalpsDKEHUs,
PaBHOI'O paC4eTHOMY COIIPOTUBJICHUIO R;.

8.1.6 3nauenue [ k onpenenstor o popmyie

O Dz—RDLDf, (8.1)
L (R
b2

rae [ e — OTHOCUTENbHAs JedopMalus pacTIHYTON apMaTyphl IPU HANIPSDKEHUAX, PaBHBIX Ry
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R

Ds,el DE_S ; (8-2)

N

[h2 — OTHOCUTENbHAsT nedopMalus CKaToro OETOHa MpH HANpsSHKEHHUSIX, PaBHBIX Rp,
MIPUHUMAaEMasi B COOTBETCTBUU € yKazaHusmu 6.1.20.

Jns Tsoxenoro OeroHa kiaccoB B70 — B100 m it Menko3epHHUCTOTO OeToHa B
gucnutene Gopmyns (8.1) BMecto 0,8 cienyer npunumarts 0,7.

8.1.7 Ilpu pacuere BHEIEHTPEHHO CXKATHIX JKEJIE300€TOHHBIX AJIEMEHTOB B HAYaJIbHOM
SKCLEHTPUCHUTETE MPWIOKEHUS TPOJOIBHON CHJIBI ep CJIEeIyeT YYUTHIBATh CIy4dailHbIN
9KCLIEHTPUCHUTET €., IPUHUMAEMbIl HE MEHee:

1/600 nauHBI S7IEMEHTa WIM PACCTOSIHUS MEXIY €r0 CEUYCHUSMH, 3aKPETUICHHBIMU OT
CMEILIEHUS;

1/30 BBICOTHI CEUEHMUS,

10 mm.

J71s 571IeMEHTOB CTaTUYECKU HEOIPEIETMMBIX KOHCTPYKIIMM 3HAUE€HUE SKCIICHTPUCUTETA
MPOJOIBHOM CUJIBI OTHOCHTENBHO LIEHTPa TSKECTH MPHUBEACHHOIO CEYEHUS €9 MPUHUMAIOT
pPaBHBIM  3HAYEHHMIO OKCLUEHTPUCHUTETA, TOJYYEHHOIO U3 CTaTUYECKOro  pacyera,
HO HE MEHEe é.

Jlis  27I€eMEHTOB CTAaTUYECKH OINPEAETUMBIX KOHCTPYKIUN HOKCUEHTPUCUTET €
NPUHUMAIOT PaBHBIM CyMMeE SKCUEHTPHUCHUTETOB M3 CTAaTHUECKOro pacueTa KOHCTPYKIHMH U
CIIy4aiHOrO.

Pacuem uzeubaemvix snemenmos

8.1.8 PacueT mo mpovYHOCTH CeYEHUHN U3TN0AEMBIX AJIEMEHTOB TIPOU3BOIT U3 YCIOBUS

MU M, (8.3)

rae M — u3rubaroniyii MOMEHT OT BHEIITHEH Harpy3KHu:
M.i: — IipeIeTbHBIN N3THOAIOIINI MOMEHT, KOTOPBIA MOKET OBITh BOCTIPUHST CEYCHHEM
3JIEMEHTA.
8.1.9 3nauenue M,; AN M3rUOAEMBIX JIIEMEHTOB MPSMOYTOJIBHOIO CEUEHUs

x
(pucynok 8.1) mpu /[ N Ilg onpenpensior o gpopmyine
0

IIpU 3TOM BBICOTY CHKaTOU 30HBI X OIMPCACIIAIOT 110 (1)OpMyJIe
<0 R,CA R, AL
Ry b

8.1.10 3nauenue M, s M3ruOaeMbIX AJIEMEHTOB, UMEIOIINX IOJKY B CXKATOW 30HE

(8.5)

X
(taBpoBBIE M ABYTaBpoBble ceueHus), npu L LI—LILlp omnpenensror B 3aBucuMOCTH OT

II0JIO’KEHUS TPAHULIbI CKATON 30HBI:
a) eclli TPaHULA IPOXOIUT B MOJIKE (PUCYHOK 8.2, a), T.e. COOII0aeTCs yCIoBHe

Ry T4, TR, (D Thl TR, TH,), (8.6)
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3Ha4eHue M, onpezensor no 8.1.9 kak st IPsIMOYTOJIBHOTO CeYCHNUS! INPUHOIL bl ;

0) ecnu TpaHMIIA TPOXOIUT B pedpe (pucyHok 8.2, 6), T.e. ycioue (8.6) He
cobmotaercs, 3HaueHue M, OpeIensioT 1Mo hopmyIie

M U Ry LhUx (Thy 110,5x[ IR, [ by b [ (1l 110,50k IR, LA [y LalT,  (8.7)

IIPY 3TOM BBICOTY C)KaTOM 30HBI OE€TOHA X ONPENEISIOT 1o hopmyIe
. Ry LA LR LA IRy, (bl LID) Lh

5 (8.8)

X

J
B
My

H\A\

'
<.
e

Pucynox 8.1 — Cxema ycuwiIuii ¥ 3M0pa HANIPSIZKeHNH B ceYeHUH, HOPMAJILHOM K NMPOI0JIbHOM
0CH H3ru6aeMoro kej1e300eTOHHOT0 3JIEMEHTA, IPHU ero pacyeTe Mo NPOYHOCTH

a a

g ; . ol ;
] 7 1 7] 1

zz22 8% 7
.

Y B

h
fry

b | b
]l‘—'z

Pucynox 8.2 — IMoaoxkeHnue rpaHmibl CKATO# 30HbI B CEYEeHHH U3TH0AEMOr0 KeJIe300€ TOHHOT 0
3JIEMEHTA

44



CII 63.13330.2012

8.1.11 3navenne bl , BBOAMMOE B pacyeT, IPUHUMAIOT U3 yCIIOBHSI, YTO LIMPUHA CBECa

MOJIKK B KXy CTOPOHY OT peOpa JomkHa ObITh He Oosnee 1/6 mposera sjaemMeHTa UM HE
Oornee:

a) [P HAIMYMH IONEepeYHbIX pebep wian npu Al [10,1h — 1/2 paccrosHust B cBety

MEXIY POIOTLHBIMU peOpamu;
0) Ipu OTCYTCTBHUM TOTIEPEUHBIX pedep (MIM MPU PACCTOSIHUSAX MEXKIY HUMH OOJIBIINX,

4EM PacCTOSIHUS MEXIY IIPOJONbHBIME peOpamu) u Al [10,1h LI6A ;

B) MPU KOHCOJIBHBIX CBECAaX MOJIKH:
mpu hil 10,18 ... 6 Al

npu 0,05k LAl 10,17 ... 3R

npu hil 110,054 — cBECBI HE yUUTHIBALOT.
8.1.12 Ilpu pacuere 1Mo MPOYHOCTH U3TUOAEMBIX SJIEMEHTOB PEKOMEHIYETCSI COOIOIATh
yenosue x L Lp [hy.

B ciyuae, korja 1o KOHCTPYKTUBHBIM COOOpaXKEHHSIM WIIM U3 pacdera o MpeaeabHbIM
COCTOSTHUSIM BTOPOW TpYMIbl IUIOIIAAL PACTAHYTON apMaTypbl NMpUHATA OOJNbIIEH, YeM 3TO

Tpebyercst it cobmoneHust yciaosust x [, Ly, momyckaercst NpeaesbHbIi M3rubaromuii
MOMEHT My; onipenensith mo ¢opmynam (8.4) unu (8.7), moaCTaBIIsIsl B HUX 3HAYCHUS BHICOTHI
cokaTol 30HBI X L[, [hy.

8.1.13 Ilpu cumMMmeTpu4yHOM apMupoBaHud, korma R[4 IR [A |, 3HaueHue M.
OTIPEICIISIOT 1O hopMyIIe

M., 01 R, (U, (hy (). (8.9)

Ecau BeluncnenHas Oe3 ydera c:xkaToil apmatypbl (A4, ! [10) BbICOTa C€XKaTOH 3O0HBI

x<2a’, B popmyiny (8.9) moaCTaBAAIOT BMECTO @’ 3HAYEHHE
2

Pacuem 6HEYEHMPEHHO CHCAMDbBLX ITIEMEHMO6

8.1.14 Pacyer mo MNPOYHOCTH NPSAMOYTOJBHBIX CEYEHUU BHEUEHTPEHHO CHKAThIX
3JIEMEHTOB MPOU3BOASAT U3 YCIOBUS

NTel Ry (bx(hy 110,5x) (1R, (4} (hy Dal), (8.10)

rae N — IpoAosbpHas CUjla OT BHEIIHEW HArpy3Ku;
€ — PacCTOSIHUE OT TOYKU IIPUJIOKEHUS IPOJOJIBHON CUJIbl N [0 LIEHTPA TAKECTH CCUCHUS
pacTSHyTOW WJIM HaWMEHEe CKaToW (IIPU IOJHOCTBIO C)KATOM CEUYEHUHU DJIEMEHTA)
apMarypsl, paBHOE

ho Da[

elley 1] (8.11)

3neck [ — koahdULMEHT, YUUTHIBAIOIINNA BIHSHUE MPOAOIBHOTO U3ruba (mporuda)
3JIEMEHTA Ha €ro HECYIIYI0 CIIOCOOHOCTh U OIpeesisieMblii cornacHo 8.1.15.
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eo—mo 8.1.7.
BricoTy c:kaToOM 30HBI X OMPEAEIISIOT:

a) mpu [ [ hi [Illz (pucynok 8.3) mo dpopmyie
0

 NUR A UR A

X ; 8.12
2 (8.12)
0) mpu HTlTTR o ¢opmyiie
ho
NUIR, [ A, ISER (IR, (A
R
x [ - 3R A, . (8.13)
A A s
hy(10R)
N
e g Ay
L . A
: = . %] |
- R, ., i, il
_” ___ VA |
s i =
—
_ 1/

1

Pucynok 8.3 — Cxema ycuJmii ¥ 310pa HANIPSIGKEHUI B ce4eHHH, HOPMAJIBLHOM K IPOJ0JIbHOMI
0CH BHELIECHTPEHHO CKATOI0 KeJie300eTOHHOT 0 3JIeMEeHTa, MPH pacyeTe ero Mo NPpO4YHOCTH

8.1.15 3nauenue xkodpdunmenta [ | mpu pacyere KOHCTPYKIHUH 110 HeePOPMUPOBAHHON
CXeMe OTPECIISIOT 1o GopmyIie

1
N
N,

cr

L

(8.14)

rae N — npozionbHasl cuja OT BHEIIHENH Harpy3Ku;
Ner — yCIIOBHASI KpUTHUECKAS CUJIa, OTpenenseMas mo Gpopmyiie

2D
Iy

N, [

cr

(8.15)
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3nech D — KECTKOCTh JKEJIE300€TOHHOTO JJEMEHTa B TMPEASIBHON MO MPOYHOCTH
CTaJINH, OTIpeiesIsieMas COrIacHO YKa3aHUsIM pacuera 1o aedopManusm;

lo — pacuyeTHas AyIMHA dIEMEHTa, onpeaensemas cormacHo 8.1.17.

Jomnyckaercst 3HaueHue D onpenensaTs mo GopMmyiie

D Ok, Eyl Dk E I

STTSTS 0
rne Ep, Es— Momynu ynpyrocTd O€ToHa U apMaTypbl COOTBETCTBEHHO;

1, I, — MOMEHTBI MHEPIUH TUIONIa/Iel ceueHHs] OETOHA U BCEW MPOIOIBHONW apMaTyphl
COOTBETCTBEHHO OTHOCHUTEJIIBHO OCH, NPOXOIALIEH Yepe3 LEHTP THKECTH
MONEPEYHOI0 CEUECHUS JIEMEHTA;

0,15 )
,(0,30013,)°
ks=10,7,;
[ — xo3¢hdUIMEHT, YYWUTHIBAIOIIUA BIUSHHUE JIUTCILHOCTH JIEUCTBHS HArpy3KH

b

M
0, D10=L | 5o He Goee 2.
M,

3necb M1, Mj1 — MOMEHTBI OTHOCUTENBHO IIeHTpa Haubojiee pacTSHYTOrO WM
HauMEHEE CXKATOro (IIPH LETUKOM CKAaTOM CEUEHHMH) CTEPIKHS
COOTBETCTBEHHO OT JACUCTBUSA IIOJHOM HAarpy3ku H OT
JEMCTBYSI IOCTOSIHHBIX U JUINTENbHBIX HarPy30K;
[t — OTHOCHUTEJIBHOE  3HAUYEHHE  OKCIEHTPUCUTETA  IPOJOJIBHOM  CHJIBI %0,
npuanMmaemoe He menee 0,15 u He 6onee 1,5.

JlomyckaeTcss yMeHbIIaTh 3HaueHue kod(pduuuenta [ ¢ yderoMm pacrpeneseHus
U3ru0aloIMX MOMEHTOB IO JUIMHE 3JIEMEHTa, Xapakrepa ero AeGOopMUpPOBAaHUS U BIUSHUS
nporn0OB Ha 3HAUEHHE H3TMOAIONIET0 MOMEHTAa B PACUETHOM CEYCHHU ITIyTEM pacdera
KOHCTPYKIMH KaK yIIPyrol CUCTEMBI.

8.1.16 Pacuer mo NpPOYHOCTH MPSIMOYTOJBHBIX CEUEHUN BHELIEHTPEHHO CKaThIX
3JIEMEHTOB C apMaTypOii, pacroyoKeHHON y MPOTUBOIIOJIOKHBIX B IUIOCKOCTH U3rH0a CTOPOH

o h /
CEYEHHs], IPH SKCLEHTPUCUTETE NPOJOJIBLHON CUIIBI ¢ [|— M TUOKOCTH % (120 IomycKaercs
30

IMMPOU3BOAUTH U3 YCIIOBUA

NN, (8.16)

rae Nui — IpEeneIbHOe 3HAUYCHUE MTPOJOIBHON CUIIBI, KOTOPYIO MOKET BOCIIPUHATH DJIEMEHT,
ornpezaenseMoe 1o Gopmyre

Nult O j[ERb A4 DRSC D/ls,totD (817)

3mecy A — nomanab OETOHHOTO CEUECHUS
As,tor — TUIOILAJIb BCEH MPOAOJIBHON apMaTyphl B CEYEHUH JIEMEHTA;

] — ko3pdunueHT, NpPUHUMAEMBIA TIPH JUIUTEIBHOM JIGWCTBHUM HArpy3Kd IO
tabnuue 8.1 B 3aBUCHUMOCTH OT THOKOCTH 3JEMEHTa; NMpPU KPaTKOBPEMEHHOM

JICUCTBUU HArpy3Kd 3HA4Y€HUs || ONMPENeNaioT Mo JIMHEHHOMY 3aKOHY, IPUHUMAs

[1=0,9 npu %O 110 u [ =0,85 npu %0 1120.
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Taonuma 8.1
Knacc 6etona " npu lo/h, paBHOM
6 10 15 20
B20 - B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B&0 0,90 0,88 0,79 0,64

8.1.17 PacueTHyro MIMHY /o BHEIICHTPEHHO CXKATOTO JJIEMEHTA OIPEACIAIOT KaK IS
3JIEMEHTOB PAMHOM KOHCTPYKIIMH C y4eTOM ee 1e(hOPMHUPOBAHHOTO COCTOSHUS MPU Hanbosee
HEBBITOJTHOM JUIsl JAHHOTO JJIEMEHTA PACIIONIOKEHWU HArpy3Kd, NMPUHUMAs BO BHHUMAaHHE
Heynpyrue aehopMaii MaTepUaIoB U HATHYHUE TPEIIHH.

JlomyckaeTcst pacueTHYIO JUIMHY [o SJIEMEHTOB TIOCTOSIHHOTO TOTMIEPEYHOT0 CEUEHHUS T10
JUTHE [ TIpH IeWCTBUH MPOJOJIBLHON CUIIBI TPUHUMATH PaBHOM:

a) JUTS DJIEMEHTOB C IIAPHUPHBIM OMMMPAHUEM Ha JIBYX KOHIIAX - 1,0/,
0) M1 SJIEMEHTOB C JKECTKOM 3aJIeIKOM (MCKITIOYAOIIeH TTOBOPOT OTIOPHOTO CEUYCHUS)
Ha OJIHOM KOHII€ U HEe3aKPEIJICHHBIM JIPYTUM KOHIIOM (KOHCOJIb) -2,0/;

B) JUIS DJIEMEHTOB C IIAPHUPHBIM HECMEIIACMbIM OIMPAHWEM Ha OJIHOM KOHIIE, a Ha
JPYroM KOHIIE:

C )KecTKO# (0e3 mMoBOpOTa) 3aAETTKOU -0,71;

C IO/IaTIMBOM (JIOITyCKaIOIIel OTrpaHUYEHHBIN TTOBOPOT) 3a/I€ITKOM -0,97;

T) 11 DJEMEHTOB C TIOJATIMBBIM IIAPHUPHBIM  ONMHPAHUEM  (JOITYCKAOIIeM
OTPaHUYCHHOE CMEIICHHUE OTIOPHI) Ha OJTHOM KOHIIE, a Ha JIPYrOM KOHIIE:

C )KeCcTKO# (0e3 moBOpOTa) 3aAEITKOU - 1,5[;
C IOIaTIMBOM (C OTPaHHUYCHHBIM TTOBOPOTOM) 3aCIIKOM -2,0/;
1) UTs1 DJIEMEHTOB ¢ HECMEIIAeMBbIMU 33/IeTIKaMH Ha JIBYX KOHIIAX:

JKeCTKUMH (0€e3 oBOpoTa) -0,57;
MOJATIMBBIMHU (C OTPAaHUYCHHBIM IIOBOPOTOM) -0,87;
€) IUISl DJIEMEHTOB C OTPAaHUYCHHO CMEIIAEMBIMH 3a/IeIKaMH Ha JIBYX KOHIAX:
JKeCTKHMHU (0€e3 oBOpOTa) -0,87;
MOJATIMBBIMHU (C OTPAaHUYCHHBIM IIOBOPOTOM) - 1,21

Pacuem UEeHmMpalbHO pacmsaHyniblx 3J1EMEHNO06

8.1.18 Pacuer mo MpPOYHOCTH CEUECHHI LEHTPAIBHO PACTSHYTBIX 3JIEMEHTOB CJEIYET
MPOU3BOJIUTH U3 YCIOBUS

NON,,, (8.18)

rae N — npojosbHAas pacTIrMBaroIasi CHUila OT BHEITHUX Harpy3okK;
Ny —TIpeienbHOE 3HAUYEHUE MPOJOJIbHOM CHIIBI, KOTOPOE€ MOXKET OBITh BOCHPHUHSTO
AJIEMEHTOM.
3HaveHne CHIIbI N, ONIPENestoT mo Gopmyse

Nult N Rs rl’éls,tot > (8 19)

rae  Asor — IIIONIAAL CEYEHHUS BCEU MPOJOJILHON apMaTyphl.
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Pacyem GHEYEHNIPEHHO PACAHYINBIX 3JIEMEHNI06

8.1.19 Pacyer 10 IPOYHOCTH IPSAMOYIOJIBHBIX CE€YEHHI BHEIIEHTPEHHO PACTAHYTHIX
3]IEMEHTOB CIIeAYeT IIPOH3BOJAHTH B 3aBHCHMOCTH OT HOJIOKEHHS IPOJOIBHOM CHIBI V:

a) eclIH TpoOJIOIbHAs cHia N TpHIOKEHAa MeKIY PaBHOACHCTBYIONIHMH YCHIHI B
apMatype S u S” (pucyHOK 8.4, a) — U3 YCIOBHI

N-e<My: (8.20)

N-¢ <M, (821)

rae N-e u N-e' — ycuIms OT BHEIIHUX Harpy30K;

M,;; u M,;; — ipejielTbHbIE YCHIHSA, KOTOPBIE MOKET BOCIIPHHSTH CEUeHHE.

Venmsa M,; u M), onpenenarot no GopMmynam

My =Ry 4 (hy—a' ): (822)

it =R - A (hg —a') (8.23)

6) ecmm mpomombHad cHiIa N TpHIOKeHa 3a TpeJelaMH pPacCTOSHHS MeXITy
PaBHOJICHICTBYIOIMHMH yCHIHI B apMmarype S H S° (pucyHok 8.4, 6) — u3 ycinoBusa (8.20),
ompeeNsis mpeieTbHBIH MOMeHT M, 10 popMyrte

M, =Ry -b-x-(hy—0,5x)+ R, - 4 (hy—a'), (8.24)

TIPH STOM BBICOTY C/KaTOH 30HBI X OMPEIETSIOT o (popMyie

— R -4 — Ry - 4 _N_
R, b

X

(8.25)

Ecim moydeHHOe M3 pacdera mo dopMyie (8.25) sHaderme X >Ex My, B bopMydy

(8.24) moacrapmsaroT X =& - M| rie £ ONpeeNIIoT COrTacHo yKa3aHmsM 8.1.6.
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a — MeXIy PaBHOAEHCTBYIOIIMMH yCHIIH B apMatype Su S ;
6 — 3a TIpejieNlaMH PacCTOSHHUI MeX Ty PaBHOAEHCTBYIOIIMMH yCHIIHi B apmatype Su S

Pucynox 8.4 — Cxema ycuiIuii ¥ 3M0pa HANIPSIZKeHNH B ceYeHUH, HOPMAJILHOM K NPOI0JIbHOM
0CH BHEHIEHTPEHHO PACTSIHYTOT0 7KeJie300eTOHHOT 0 dJ1eMeHTA, MPH pacyeTe ero no NPpoYHoOCTH
MPU NPUJIOKEHUH NPOI0JIBLHON cUIbl N

Pacuem no npounocmu HopmanbHvix ceueHuli Ha 0CHOBe HeNUHEUHOU 0epopMaYUOHHOU
Mooenu

8.1.20 Ilpu pacuere 1Mo MPOYHOCTH YCHIHS U AepopManui B CEYEHUU, HOPMAIBHOM K
MIPOJIOJTBHOM OCH DJIEMEHTA, OMPEEISIIOT Ha OCHOBE HETMHEHHOM JehOpMaIlMOHHONW MOJIEIH,
WCITOJIB3YIONICH YpaBHEHUsI PABHOBECHS BHEIIHWUX CHJI U BHYTPEHHHUX YCHUJIUH B CCUCHUH
3JIEMEHTA, a TAKXKE CICTYIOIINX MOJTOKESHUMN:

pacripeieiecHue OTHOCHTENbHBIX Jehopmariuii 6eToHa U apMaTyphl 10 BBICOTE CEUSHUS
3JIEMEHTa TPUHUMAIOT T10 JIMTHEHHOMY 3aKOHY (THUIIOTE3a IJIOCKUX CEUCHH ),
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CBSI3b MEX]y OCEBBIMU HAIPSKEHUSIMH M OTHOCUTEIBHBIMU JlehopMalusaMu OeTOHA U
apMaTypsl IPUHUMAIOT B BUJIE AHArpaMM COCTOSIHES (IeopmupoBaHus) OeTOHA U apMaTypBhI.
COTMPOTUBIIEHUE OETOHA PACTSIHYTOW 30HBI JOIYCKAETCS HE YYUTHIBATh, IPUHUMAS MIPU
p; /0 Hampskenus [, [10. B oraensHbIX ciydasx (Hampumep, wusrubaemble U

BHEIICHTPEHHO CXKaTble OETOHHBIE KOHCTPYKIIMH, B KOTOPBIX HE JIOMYCKAIOT TPEILIMHbI) pacyeT
10 IPOYHOCTHU MPOU3BOJAT C yIETOM pabOThI paCTAHYTOrO OETOHA.

8.1.21 Ilepexox OT >mIOpsl HANpsHKEHUH B OETOHE K OOOOLICHHBIM BHYTPEHHUM
YCHUJIUSIM OIIPENEISAIOT ¢ MOMOUIBIO MPOLEAYpPhl YMCIEHHOTO MHTErPUPOBAHUS HaNpPsSKEHUN
110 HOPMAJILHOMY CEUYEHMIO. /{151 3TOro HOpMaJabHOE CEUYEHUE YCIOBHO Pa3JeiAloT Ha MaJlble
YYaCTKH: TIPU KOCOM BHEIICHTPEHHOM C)KaTHH (PaCTSHKEHHM) U KOCOM M3rH0e — IO BBICOTE H
IIMPUHE CEYCHMS; IPU BHEIIEHTPEHHOM CXKaTHH (PacTsDKEHUHM) M M3TH0e B IJIOCKOCTH OCH
CUMMETPUHU MONEPEYHOI0 CEYEHUS DJIEMEHTAa — TOJBKO IO BbICOTE ceueHus. Hampsoxenus B
npezenax MajblX Y4acTKOB IPUHUMAIOT PaBHOMEPHO paclpeieIeHHbIMHU (YCPEIHEHHBIMH).

8.1.22 Ilpu pacyere OHIEMEHTOB C HCIOJIb30BaHHEM JAe()OpPMAIIMOHHOW MOJENN
IPUHUMAIOT:

3HAQYECHUS COKMMAIOLIEH IPOJOJIBHOW CHJIbI, @ TAKKE CKUMAIOIIUX HANPSOKCHUN U
neopmanuii ykopoueHus O€TOHa U apMaTyphl CO 3HAKOM «MHHYCY;

3HAYECHMS PACTATUBAIOLIEH IIPOJOJIBHON CHIIBI, a TAK)KE PACTATMBAIOIINX HAIIPSHKEHUN U
nedopMaruil yamuHeHus: 6eToHa U apMaTyphl CO 3HAKOM «ILTFOCH.

3HAKM KOOPAMHAT LIEHTPOB TSXKECTH apMaTYpHBIX CTEP)KHEW U BBIIEICHHBIX Y4aCTKOB
0eToHa, a TaKXKe TOYKHM MPUIIOKEHHUS MPOJOJIBHOM CHIIBI MPUHUMAIOT B COOTBETCTBUU C
Ha3zHauYeHHOH cucteMoi koopauHaT XOY. B o0mieM ciryyae Hadyaao KOOpIAWHAT 3TOW CHCTEMBI
(rouka 0 Ha pucyHke 8.5) pacroyaraioT B IMPOU3BOJILHOM MECTE B MpeiesiaX MONepedHOro
CEUEHUS DJIEMEHTA.

x\

Pucynok 8.5 — PacyerHasi cxeMa HOPMAJILHOTO CeYEHUSI 5KeJIe300€TOHHOT0 3JIeMEeHTA
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8.1.23 Tlpu pacuere HOPMAIBHBIX CEUEHHWH TIO TPOYHOCTH B OOIIEM Ciydae
(cM. puUCYHOK 8.5) UCTIONB3YIOT:

ypaBHEHUS! PaBHOBECHS BHEIIHUX CHJI U BHYTPEHHUX YCUJIUN B HOPMajJbHOM CEUCHHH
JJIEMEHTA!

Mx [] D Dbi DA]J[ bei DD DS] jAS] sxj 5 (826)
1 J
! J
i .

J

ypaBHEHHS, ONPEEIISAIONINE pacipeaesieHre JeGopMaluil Mo CEYSHUIO HIEMEHTA

1 1

[bi N jO j_mbxi D_mbyi; (3.29)
rx }"y
| 1

[sj iy ]_wsxj D_Isyj ; (8.30)
I"x T"y

3aBHCUMOCTH, CBSA3BIBAIOIINE HANPSIKEHUS W OTHOCUTENbHBIE Aedopmaiuu OeToHa U
apMaTypsl

Ui I Ep g [Ty 5 (8.31)

O, 0 E, M, M, ; (8.32)

B ypaBaenusx (8.26) — (8.32) :

My, M, —wu3rubaromye MOMEHTbl OT BHEIIHEW Harpy3kKd OTHOCHUTEIbHO BBIOPAHHBIX
U pacroyiaraeMblX B Ipelenax MOMEePEeYHOro CEUYEHUs 3JIEMEHTa KOOPIUHATHBIX
oceil (COOTBETCTBEHHO JEHCTBYIOIIMX B IlockocTsix XOZ wu YOZ wmm
napajuieIbHO M), OTpeiesieMble 1Mo (hopMysam:

M_[OM_,Nle,; (8.33)

M, M, (ONle,; (8.34)

3nech My, Myq —M3rudarImyre MOMEHTBI B COOTBETCTBYIOIIMX IUTIOCKOCTSX OT BHEUTHEH

Harpy3KkH, ONpeessieMble U3 CTaTHUYECKOTO pacyeTa KOHCTPYKIUU;
N — Ipo0JIbHAsL CHJIA OT BHEIIHEN HArpy3KH;
€x, € — PacCTOAHUS OT TOYKM TMPUJIIOKEHUA MPONOJABHOM cwibl N 110

COOTBETCTBYIOIIUX BHIOPAHHBIX OCEH;

Abiy Zbziy Zbyi, [pi — TUIOMIANG, KOOPIWHATBI IEHTPAa TSKECTH [-TO  ydacTKa OeToHa
Y HalpsDKEHUE HA YPOBHE €r0 LIEHTPA TAXKECTH;

Asj, Zsj, Zsyj, |l — nmomans, KOOpAWHATHI ILEHTPA TSHXKECTU j-TO CTEPKHS apMaTyphl
U HapsiKEHUE B HEM;
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|0 — OTHOCHTENbHAs Ae(hOpMaITUsl BOJIOKHA, PACIIOIOKEHHOTO Ha MMEPECCUCHUH
BBIOpaHHBIX oceil (B Touke 0);

I 1 .
—, — — KpUBH3Ha NPOAOJBHOW OCH B paccMaTpUBAEMOM IIONEPEUYHOM CEUECHUU
r. r

x ly

3JIEMEHTA B TUIOCKOCTSIX JEHCTBHS U3rHOaloX MOMEHTOB My 1 My;
E» — Ha"uampHBII MOIYNIb YIIPYTOCTH OETOHA;
Esj — Moaynb yrpyrocTtu j-ro CTep>KHsI apMaTyphl;

(i — KO3 GHUIMEHT YyIPyrocTH 6ETOHA [-T0 y4acTKa;
[ lj — K09 UIHMEHT yIPYroCTH j-TO CTEPIKHS apPMAaTYPHI.

Koaddurmentsr [ u [ lj mpuHEMAOT MO0 COOTBETCTBYIOLIMM JHarpaMMaM COCTOSHHSI
OeToHa U apMaTyphl, yKa3aHHbeIM B 6.1.19, 6.2.13.

3unavenus koddduimentoB [ u [l; ompemenstor kak COOTHOIICHWE 3HAYCHUI
HaNpsHDKCHUH M JeopManuil UIsl pacCMaTPUBAEMBIX TOYEK COOTBETCTBYIOIIMX TUArpaMM
COCTOSIHMSI OCTOHAa W apMaTypbl, MPHUHATBIX B pacyeTe, JCJICHHOE Ha MOIYJIb YIPYTOCTH
octona Ep, u apmarypel E; (npu ABYXJIMHEHWHON 1OuarpaMme COCTOsIHHSI OeToHa — Ha
MPUBEJCHHBIN MOIyab jaepopManuu cxaToro OetoHa Ep,eq). [lpu 3TOM HCHONB3YIOT
3aBUCUMOCTH  «HampsbkeHue — gedopmarmus»  (6.5)+(6.9), (6.14) u (6.15) =Ha
paccMaTpUBaEMbIX y4acTKax JUarpaMM.

e
0, O—2—; (8.35)
Ey [T},
(.
Oy O——. (8.36)
by Ly

8.1.24 PacyeT HOpMAaJbHBIX CEUCHHUM J>KEJIEC300€TOHHBIX JJIEMEHTOB IO MPOYHOCTH
MPOU3BOAAT U3 YCIIOBUIA:

b e | )y e (8.37)

Ds,max N Ds,ult P (838)

1€ [ max — OTHOCHTENBHAS AeopMariis Hanbosiee CKaToro BOJOKHA OETOHA B HOPMAIbHOM
CEYCHMHU DJIEMEHTA OT JICHCTBUS BHEIIHEH HArPy3KH;

[ smax — OTHOCHUTETIBHASL nedopmariuss HamOolee pACTSHYTOTO CTEP)KHS —apMarypebl
B HOPMAQJILHOM CEYEHUU HJIEMEHTA OT JCHCTBUS BHEILIHEW HATPY3KH;

| byl — TIPEIENIBHOE  3HAYEHHUE OTHOCHTENLHON aedopmanuu OeToHa TIPH CXKATHH,
IPUHMMAEMOE COTIacHO yka3aHusM 8.1.30;

[ ki — TIpeZiesibHOE  3HAYCHHE OTHOCHUTEIBHON [IedopMalii YIIHHCHUS apMaTyphl,
IPUHUMAEMOE COIJIacHO yka3aHusaM 8.1.30.
8.1.25 Jlns >kene300€TOHHBIX 3JEMEHTOB, Ha KOTOpbIE JEHCTBYIOT H3rudaromme

MOMEHTBHI JIByX HalpaBJICHUI U MPOaoiabHAs cuiia (pUcyHOK 8.5), nedopmarmu 6eToHa [ b max

U apMaTypsl | §max B HOPMAJIBHOM CEYEHHH MPOM3BOJIBHOM (OPMBI OMPEIEISIOT M3 PEIICHHUS
cuctembl ypaBHeruii (8.39) — (8.41) ¢ ucnonp3oBanuem ypaBaeHuit (8.29) u (8.30)
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1 1
M, (1D 3= Dyy (=1 D5 (Tp; (8.39)
7y I"y
1 1
M, (1 Dy 31D,y 1D, [T (8.40)
7y I’y
1 1
N [ Dy3 3= [1Dyy (=11 Dy3 [Ty ; (8.41)
T, "y

Kectkoctuble xapaktepuctuku Dj (i,j — 1,2,3) B cucteme ypaBHenuit (8.39) — (8.41)
OTIPENIETISIOT 10 hopMyIam

Dy 1 Dl Ay Zj By [Ty D? Ay (25 By Ty (8.42)
Dy D? Ap; mlfyi LE), [y D? Ay wszyj [E; M ; (8.43)
Dtz 10 Ay iy Loy By Ty Ao Ay 172, BT (8.44)
Dis 1y iy By 3y 1) Ay g By 0y (8.45)
Das 1) Ay g By Ty 10y 2oy By Ty (8.46)
Dy 00 Ay By Ty 00 Ay Ly (T (8.47)

J

Ob6o3nauenus B popmynax —cm. 8.1.23.

8.1.26 ns xene300eTOHHBIX AJIEMEHTOB, HA KOTOPBIE JCHCTBYIOT TOJIBKO M3rHbaromume
MOMEHTHI JIByX HampasiieHuil My u M, (kocoii u3ru6), B ypasuenuu (8.41) npunumatotr N=0.

8.1.27 Jlnd BHELEHTPEHHO CKaThIX B IUIOCKOCTH CHUMMETPUHU IONEPEYHOTO CEUEHUs
XKene300€TOHHBIX 3JIEMEHTOB M PAaCIOJI0KEHUN OcH X B 3TOU TUIOCKOCTH puHUMaroT M,=0 u
D12=D2=D>3=0. B aTOM ci1y4ae ypaBHEHUS paBHOBECUS UMEIOT BU:

M, 0Dy 01Dy Ty (8.48)
rx
N 0Dy 201Dy, T, (8.49)
7,

X

8.1.28 Jlns wm3rubaeMblx B IUIOCKOCTH CHMMETPUU  IONEPEYHOr0  CEUYCHUs
XKeNne300eTOHHBIX AJIEMEHTOB M PACHOJIOXKEHUS OCH X B 3TOH IUIOCKOCTH HpuHUMaoT N=0,
M,=0, D12=D2>=D>3=0. B 3TOM cilyuae ypaBHEHUs paBHOBECHUSI UMEIOT BU/I:

M, 0Dy 01Dy T, (8.50)
7,

X
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0L D5 %DDBDEb. (8.51)

8.1.29 Pacyer 1o mpoYHOCTH HOPMAJIbHBIX CEUCHUN BHEIICHTPEHHO CHKATHIX OETOHHBIX

3JIEMEHTOB TPU PACTIONONKEHUH MPOJOJIbHON CKMMAIOIIEH CHUIIBI B Mpenenax MONepedyHOro

CEUYCHHS DJIEMEHTa MPOM3BOIAT U3 ycioBusa (8.37) cormacHo ykazanusMm 8.1.24 — 8.1.28,
npuHumas B popmynax 8.1.25 must onpenenenus D;; nomanb apMarypsl Ag = 0.

Jns m3rnbaeMbIX M BHELEHTPEHHO CXKaThIX OETOHHBIX 3JIEMEHTOB, B KOTOPBIX HE

JOTIYCKAIOTCSl TPELIUHBIL, pacyeT MPOU3BOAAT C ydyeToM paboThl pacTAHYyTOro OeToHa B

IMOIICPEYHOM CCUCHHU DJIEMCHTA U3 YCIOBUA
@t,max U D}t,ult, (852)

rie [ b,max — OTHOCHTEIbHA jgedopmanmss Hanbojee pacTIHYTOr0 BOJOKHA  OCTOHA
B HOPMQJIbHOM CEYEHHHM OJJIEMEHTAa OT JCHCTBUS BHELIHEH Harpysku,
onpexaensiemas coriacHo 8.1.25-8.1.28;

U btuir — IPEACTBHOE 3HAYEHHE OTHOCHUTEIbHOM nedopMaiimu OeTOHA TMPH PaCTIKCHUH,
MIPUHUMAEMOE COTJIACHO yka3aHusM 8.1.30

8.1.30 IlpenenbHple 3HAYEHHS OTHOCHUTENBHBIX JAchopManuii OCTOHA €puir (Ebtulr)
MPUHUMAIOT TIPU JABY3HAYHOU dIMope AedopManuii (CKaTUE W PACTSIKEHUE) B MOMEPEIHOM
CeYeHHHM OETOHA dJeMeHTa (M3ru0d, BHEIEHTPEHHOE C)KAaTHE WJIM PACTSDKCHHE ¢ OOJIBIIUMHU
AKCIICHTPUCHUTETAMH ) PABHBIMU €12 (Epr2).

[Ipy BHELEHTPEHHOM CXXATUM WM PACTSHKEHHHM SJIEMEHTOB M PpacHpeleieHUHd B
MOTIEPEYHOM CEUEHUM OeToHa 3jeMeHTa JedopMaiuii TOJNBKO OJHOTO 3HAaKa MpefelibHbIe
3HAYCHMsI OTHOCUTEIBHBIX nedopManuii 0eToHA €puir (Eprui/) OMIPEACTSIOT B 3aBUCUMOCTH OT
cooTHolIeHUs aedopMaruii 6eToHa Ha MPOTHUBOIOJIOKHBIX TPAHIX CEUEHUS AJIEMEHTA €1 U €2

EHEH N |[i|[ o ¢hopmynam:

Thutr D02 02 Oho) E‘Z , (8.53)
[Jbt,ulz O [Jbzz j([}ytz DDth) Eﬁ D (8-54)

1€ €50, Eb10, €62 U Eh2 — AC(POPMAITMOHHBIE TapaMETPbl PACUYETHBIX JHArPaMM  COCTOSIHHUS
OeroHa (6.1.14, 6.1.20, 6.1.22).
[IpenenpHbple 3Hau€HUs] OTHOCHUTENBHOM JeQopManuu apMaTrypbl &y HPUHUMAIOT
PaBHBIMHU:
0,025 — st apMaTypbl ¢ GU3UYECKUM MIPEETIOM TEKYYECTH;
0,015 — oy apmatypsl ¢ yCIOBHBIM IPEJEIIOM TEKYUECTH.

Pacuer mo MPOYHOCTH JKeJIe300€eTOHHBIX 3JIEMEHTOB npu JeHCTBHH MOMEepPEeYHbIX
CHJI

Obwue nonodicenus

8.1.31 Pacuer mo nmpoYHOCTH K€I€300€TOHHBIX 3JIEMEHTOB MPU JIEHCTBUU MONEPEUHBIX
CHJI TIPOM3BOJISAT HA OCHOBE MOJICJIA HAKJIOHHBIX CEUYCHUI.
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[Tpu pacuere mo MOJeNM HAKJIOHHBIX CEUYEHHUH JOKHBI ObITh OOecreueHbl MPOYHOCTh
3JIEMEHTA 0 TOJI0Ce MEXKIy HAKIOHHBIMHU CEYEHHUSMU U HAKIIOHHOMY CEUEHMIO Ha JIEHCTBUE
MOTIEPEYHBIX CUJI, @ TAKXKE MPOYHOCTD 110 HAKJIOHHOMY CEYEHHIO Ha JIEHCTBUE MOMEHTA.

[IpoyHOCTH, 1O HAKJIOHHOW TMOJOCE XapaKTepU3yeTCs MAaKCHUMaJbHBIM 3HAaYeHHEM
MOTIEPEYHON CHIIBI, KOTOPOE MOXKET OBITh BOCHPHUHSTO HAKJIOHHOW IOJIOCOM, HaXOMSIICHUCS
MOJl BO3ACMCTBUEM COKMMAIOIIMX YCHJIUN BJAOJb IMOJIOCHI M PACTATUBAIOIIMX YCUIUH OT
MOTIEPEYHON apMaTyphl, MepeceKaroIIe HaKIOHHYIO mojiocy. [Ipu 3ToM mpodHOCTh OeTOHA
OTpPEeNAIOT 0 COMPOTHUBIECHUIO OETOHA OCEBOMY CXKATHIO C YUYETOM BIIHUSHHUS CIOKHOTO
HaANPSDKEHHOTO COCTOSIHUS B HAKJIOHHOM TOJIOCE.

Pacyer 1o HaKJIOHHOMY CEUEHUIO Ha JACWCTBHE MONEPEYHBIX CHII TPOU3BOAT HA OCHOBE
YpaBHEHUS PaBHOBECHS BHEUIHMX M BHYTPEHHUX TONEPEUHBbIX CHJI, JCHCTBYIOUIMX B
HaKJIOHHOM CE€YEHHMM C JIMHOW mpoekuun C Ha MpOJOJIbHYIO OCh 3JIeMeHTa. BHyTpeHHHe
MOTIEPEYHbIE CUJIbI BKIIIOYAIOT TMOIMEPEUHYI0 CUITY, BOCIPUHUMAEMYyI0 OETOHOM B HaKJIOHHOM
CEUEHHHU, U TIOMEPEYHYI0 CHJIY, BOCHPHUHHMAEMYI0 IEpeceKarollell HAaKIOHHOE CeueHUe
nonepeuyHoit apmarypoi. Ilpu 3TOM mOmepedHble CHIIbI, BOCIIPUHUMAaeMble OETOHOM H
MOTIEPEYHON apMaTypoil, ONPEIETSIOT IO COMPOTUBIICHUAM OETOHA M TIOTICPEYHON apMaTyphl
PACTSDKEHHUIO C YYETOM UIMHBI MPoeKuU C HAaKJIOHHOTO CEUEHUSI.

Pacyer 1mo HaKkJIOHHOMY CEYEHHIO Ha JEHCTBHE MOMEHTA MPOM3BOISIT HAa OCHOBE
ypaBHEHUS PAaBHOBECHUS MOMEHTOB OT BHEUIHMX U BHYTPEHHUX CHJI, ACHCTBYIOIIMX B
HAaKJIOHHOM CEYEHUHU C JIMHOW mpoekiuu C Ha MPOJOJbHYI0 OCh AJeMEHTa. MOMEHTHI OT
BHYTPEHHHUX CHJI BKJIIOYAalOT MOMEHT, BOCIPUHUMAEMBIIl NepeceKaroliell HaKIIOHHOE CeYeHHe
MPOAOJBHOM pacTSIHYTOW apMaTrypoll, M MOMEHT, BOCIHPHHHMAEMbId IEpeceKaromen
HaKJIOHHOE CEYEHHE TomnepeyHorl apmarypoil. Ilpm 3TOM MOMEHTBI, BOCHPUHHUMAEMbIE
MPOAOJBHOM M MOMEPEYHOM apMaTypoOu, ONMPENENSIOT MO CONPOTHUBICHUSM MPOJOJIBHOU M
MOTIEPEYHOM apMaTyphl PACTSIKEHUIO C YU€TOM JUTHHBI IpoeKUrun C HAKIIOHHOTO CEYEeHHS.

Pacuem sicenezobemonnulix s1emenmos no noioce Meafcdy HAKJIOHHbIMU CeYeHUAMU

8.1.32 Pacyet m3rnbaemMbIX Kee300€TOHHBIX 3JIEMEHTOB MO OCTOHHOMW IMOJIOCE MEXKTY
HAKJIOHHBIMHU CCUCHUSMU TPOU3BOIAT U3 YCIOBUS

Q10 (R, blhy, (8.55)

rae O — nomnepeyHasi cujia B HOpMaJbHOM CEUCHHH AJIEMEHTA;
¢Q»1 — K03 hULIMEHT, TpUHUMAaEeMbIii paBHbIM 0,3.

Pacuem owcene3ob6emonnbix 31eMEeHmMO8 N0 HAKIOHHBIM CEYeHUSIM HA Oelcmeue
nonepevyHsblx Cunl

8.1.33 Pacuer wu3rubaeMbIX 3JIEMEHTOB IO HAKIOHHOMY CEUEHHUIO (PUCYHOK 8.6)
MIPOU3BOJIST U3 YCIIOBHUS:

Q O Qb N st ’ (856)

rae O — nomnepeyHasl CUjla B HAKJIOHHOM CEYEHHMM C AIuHON npoekuun C Ha IpOAOIbHYIO OCh
AJIEMEHTA, OIpelesieMasl OT BCEX BHEIIHUX CHJI, PACIOJIOKEHHBIX 10 OJIHY CTOPOHY
OT pPaccMaTPUBAEMOr0 HAKJIOHHOTO CEYEHHUsS; IPU HTOM YUUTHIBAIOT Haubojee
OIIaCHOE 3arpyKEHHE B NIPEIeIax HaKJIOHHOIO CEYEHNUS;
Qp — moriepeyHast cuia, BOCIpUHUMaeMas 0ETOHOM B HAaKJIOHHOM CEUCHHH;
QOsw — TIOTIepeYHas CUJI1a, BOCIIPUHUMAEMasi IOIIEPEYHON apMaTypoil B HAKIIOHHOM CEYEHHH.
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[Tonepeunyro cuny QOp onpenestoT mo Gopmyiie

2
Upo LRy, LDy

c , (8.57)

Oy U

HO NIPUHHUMAIOT He 6onee 2,5R,, [bLh, u He menee 0,5R,, [blhy;

©p2 — KOG HUIHESHT, MPUHUMAEMbINA paBHBIM 1,5.

e - 4 - - .-:.&:h
/ Qi: e o G

Pucynox 8.6 — Cxema ycuwiinii Ipu pacuere Kej1e300e TOHHBIX 3J1EMEHTOB M0 HAKJIOHHOMY
CeYeHHI0 Ha JIeiicTBUE MoNepPeYHbIX CUJI

Yeunne Qs AN MONEPEYHOM apMaTypbl, HOPMaJbHOUW K MPOJOJIBHOM OCH 3JIEMEHTA,
OTIPENIETISIOT 110 hopMyIIe

QSW j DSW WSW m’ (8‘58)

A€ Psw — KOIPPUIIMEHT, TPUHUMAaeMbli paBHbIM 0,75;
¢sw — YCWIIHE B TIOTICPEYHOMN apMaType Ha eAWHHMILY JUTHHBI DJIEMEHTA, PaBHOE

st J45w .
S

G (8.59)

w

Pacuer mpousBomAT s psAAa pacloOXKEHHBIX 10 JUIMHE 3JIEMEHTa HAKJIOHHBIX
ceueHui nmpu HanboJiee ONMacHOM UIMHE MPoeKIK HakiIoHHOro ceueHus C. [Ipu stom mmmny
npoekiun C B popmyre (8.58) mpunumatot e menee 1,0 Ao u He 6omee 2,0 Ao.

JlonyckaeTcst IpOM3BOIUTh pacueT HAKJIOHHBIX CEYEHMI, HE paccMaTpHUBasi HAKJIOHHbIE
CEUEHUs IIPU ONPEJEICHUN NTONIEPEYHOM CUIIbI OT BHEIIHEN HArpy3Ku, U3 YCIOBUS

O U0y 041 (3.60)
rae Q1 — nonepevHas cujia B HOPMaJbHOM CEYEHUH OT BHEILIHEH Harpy3Ku;

Opy 11 0.5R,, [blhy: (8.61)

st,l N 95w le : (862)

[Ipu pacmonoxeHuu HOPMATLHOTO CEYCHHUS, B KOTOPOM YUYHTHIBAIOT MOMEPEUHYIO CHITY
(Q1, BONMM3M OMOPBHI Ha PAcCTOSHUHM a MeHee 2,5/ pacder u3 ycnoBus (8.60) mpousBomsr
yMHOXas 3HaueHus (Jp1, ompeaensembie mo Qopmyne (8.61), Ha kodhduIMeHT, paBHBII
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2;: , HO IIPHHUMAIOT 3Ha4eHne Oy He 6omnee 2,5Rpb-ho.
alng

[Tpu pacmosnokeHHH HOPMAaTbHOTO CEUSHHS, B KOTOPOM YIHTHIBAIOT ITOTIEPEYHYIO CHITY
(1, Ha pacCcTOSHHH a MeHee /o pacdeT W3 ycinoBHA (8.60) MPOH3BOIAT, YMHOKas 3HAYCHHE
Osw.1, omipefiensgeMoe 1Mo ¢popmyie (8.62), Ha ko3 puIHeHT, paBHEI a/ho.

[TomepevHy 0 apMaTypy YIHTBIBAIOT B pacyueTe, €CIH COOI0IaeTCs YCIOBHE

g 0,25R;. b

MOXHO YIHTHIBAaTh MOMEPETHYI0 apMaTypy U IPH HEeBHIIOTHEHWH 3TOTO YCIIOBHSA, €CITH
B ycoBHH (8.56) IPHHHMATH

Op =404, 11§ gy / C .

- - Ry

[ITar momepedHOl apMaTyphl, YIHTEIBaeMOH B pacdere, — J0oKeH OBITH He OOJIbIIe
o

5

w.max _ Rbf -b- ho
ho (0]

[Ipn OTCYTCTBHHM TMONEpEeYHOH AapMaTypsl HJIH HApYNIEHWH VKA3aHHBIX BBIMIE
TpeOOBaHHWI, a TakXke TMpHBeNeHHBIX B 10.3 KOHCTPYKTHBHBIX TpeOOBaHHH pacyeT
MIPOH3BOJIAT U3 ycaoBHii (8.56) i (8.60), mpuaIMast YCHITHS Osy WIH Ogy 1 PABHEIMH HYITIO.

[Tonepeunass apmaTypa [ODKHA OTBe€YaTh KOHCTPYKTHBHBIM  TpPeOOBaHHSM,
IpUBEAEHHBIM B 10.3.

8.1.34 BimsiHHe CKUMAKOIHUX U PACTATHUBAIINX HANPSOKEHUI IPH pacyeTe 10 MmoJioce
MeXJy HAKJIOHHBIMH CE€YEeHHSMH H II0 HAKIOHHBIM CEYCHHSM CIedyeT YYHTHIBATh C
MTOMOIIBI0 KO3 HITHEHTA @, Ha KOTOPHIH YMHOJKAIOT MPaBYIO 9acTh ycaoBHil (8.55), (8.56)
i (8.60).

3HaueHHs K03 puiueHTa ¢, IPHHUMAIOTCS PaBHBIMH:

JHaAYCHHA

(¢}
1+—2 1pu 0 < 6 < 0,25Rs;
Ry,
1,25 1pH 0,25Rp < Gp< 0,75R»;

O
5-1- E 1pH 0,75Rp < Gp < Rp;

Ot
2Ry,
IJle Gp — CPeJIHEE CHKUMAIOINee HalpsokeHHe B OTOHE OT BO3JEHCTBHSA IIPOJONIBHBIX CHIL
IPHHHMAeMOe IIOJOXKHTEIbHBIM. BelHuMHy Ggp DNPHHHMAKOT KaK CpeJHee
HaIpsUKEHHE B CEUYEHUH 3IIEMEHTA C YIETOM apMaTyphl.
O: — CpeJlHee pacTATHBAIOIIee HAlpPsSOKeHHe B OETOHe OT BO3/IeHCTBHS IPOJOJIBHBIX CHIL,
NIPHHAMAEMOE TTOJOKUTEIbHBIM.
Bemnuunel G H G: IPHHUMAKOT KaK CpPeJHHE HAIpPSKEHHS B CEYEHHAX 3IIEMEHTOB.
JlomyckaeTcss BeNHYHHBI G H Gr OIpeNenars Oe3 ydera apMarTypsl IIPDH COJEPKaHHH
IPOJOJIBHOM apMaTypsl He Oolee 3 %.

mpu 0 <G:< 2Ry,
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Pacuem owcene30b6emonnvix 371eMeHNoE N0 HAKIOHHbIM CeYeHUAM Ha oOelicmeue
MOMEHIOo6

8.1.35 PacueT xene300eTOHHEBIX 3JIEMEHTOB II0 HAKJIOHHBIM CedYeHHAM Ha JeiliCTBHE
MOMEHTOB (PHCYHOK 8.7) MIPOH3BOMAAT H3 YCTIOBHS

M<M +M,,, 8.63
A SW

rae M — MOMEHT B HAKIOHHOM CE€YEeHHH C JUIMHOH mpoekiud C Ha NOPOAOIBHYK OCh
3IIEMEHTA, OIpe/IeIIeMBI OT BCeX BHENTHUX CHJI, PACHIOJIOKEHHBIX 110 OJTHY CTOPOHY
OT PAacCMATPHBAEMOr0 HAKIOHHOIO CEYEHHS, OTHOCHTENBHO KOHIIA HAKIOHHOTO
ceueHnst (Touka (), TPOTHBOIMOIOKHOTO KOHILy, y KOTOPOTO pacIoiaraercs
npoBepsieMas NPOJOJIbHAS apMaTypa, HCHBITHIBAKOMIAS PAacTSUKEHHE OT MOMEHTA
B HAKJIOHHOM CE€YeHHH; IPH 3TOM YYHTHIBAIOT HamOoJlee OmacHOe 3arpyKeHHe
B IIpeJieaxX HAKJIOHHOTO CEYEHUS;
Ms — MOMEHT, BOCIIPHHHMAEMBIA MPOJIOJIBHON apMaTypoi, MepeceKaroled HAKIOHHOE
ceueHne, OTHOCHTEIILHO MIPOTHBOIOIOKHOTO KOHITAa HAKIIOHHOTO ceueHHs (Touka 0);
M5y — MOMEHT, BOCIIPHHMMAeMBIH IIOIIEPEYHOH apMaTypoi, IepeceKaroInel HaKIOHHOe
ceueHHe, OTHOCHTEIFHO MMPOTHBOIIONIOKHOTO KOHIIAa HAKITOHHOTO cedeHus (Touka 0).
MowmeHT M; onpeaensioT 1Mo ¢popMyiIe
M,=N, -z, (8.64)
rae Ny — ycuine B IIPOAOJBHONH pPAacTSHYTOH apMarype, IPHHHUMAaeMOe paBHBIM Rs-As,
a B 30HE aHKEPOBKH ompenersaeMoe cornacHo 10.3.21-10.3.28;
zs — IJIeY0 BHYTPEHHEH Maphl CHII; IOIMyCcKaeTcsl MpUHUMATh zs =0,9/0.
MomeHT Msy UIA MONEPEYHONH apMaTyphl, HOPMAJIbHOH K IIPOJIOIBHOH OCH 3JIEMEHTa,
OTIPENIeISIIOT 10 (hopMyIie
Mg,=0,5-0,-C ., (8.65)
rae Osw — YCHIHE B IONEPEYHOH apMaType, IPHHUMAEMOE PaBHBIM (s - C;
gsw — ompefenstoT mo Gopmyie (8.59), a C npuHHMArOT B mpeaenax ot 1,0 Ao 10 2,0 ho.
PacueT npon3BoAsT U1 HAKIOHHBIX CEYEHHI, PACIOJIOKEHHBIX I10 JUITHHE 3JIeMEeHTa Ha
€ro KOHIIEBBIX YYaCTKaX U B MecTax oOphIBa IPOJIOJIBHON apMaTyphlL, IIPH HanOolIee OmacHOH
JUIHHE TIPOEKIIHH HAKJIOHHOTO cedeHnus C, IPHHAMAEMOHN B YKa3aHHBIX BBIINE MPEIeIax.
JlomryckaeTcs POU3BOAUTH pacdeT HAKIOHHBIX CedeHHil, IPHHHMAas B yCcIoBHH (8.63)
MOMEHT M B HAaKJIOHHOM CE€YeHHH IpH JIHHEe MpoeKiuu C Ha IPOJOIBHYI0 OCh 3JIEMEHTa,
paBHoii 2,0 /10, a MOMeHT Ms, — paBHBIM 0,5¢,, - hg :
Ny,

() —— Pl |

/|

w =
i Z Ml & Z = 7 : P

r z ra rd Y / N =
/Q-{ A..

e [ ()~ e

o——F
Pucynok 8.7 — CxeMa yCHJIHI IPH pacdeTe XKe/1€300eTOHHBIX 3JIEMEHTOB 10 HAK/IOHHOMY
CeYeHHI0 Ha IefiCTBHE MOMEHTOB
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Pacuer mo mpo4yHOCTHM :Kej1e300€TOHHBIX JIJI€MEHTOB NPH AeCTBHUH KPYTALIMX
MOMEHTOB

Obuwue nonoscenus

8.1.36 Pacuer 1m0 mNPOYHOCTH KEJIE300€TOHHBIX AJIEMEHTOB MPSMOYTOJIBHOTO
MOTIEPEYHOI0 CEUYEHHUs Ha JEHCTBHE KPYTSAIIMX MOMEHTOB MPOU3BOISAT HAa OCHOBE MOJIEIH
MPOCTPAHCTBEHHBIX CEUECHUH.

[Ipu pacuere MO MoOJeNM MPOCTPAHCTBEHHBIX CEUYEHUN paccMaTpUBAIOT CEUYECHMS,
o0pa3oBaHHbIE HAKJIOHHBIMH OTPE3KaMU TMPSMBIX, CIEAYIOIIUMU IO TPEM pPACTAHYTHIM
rpaHsM »JJEMEHTAa, W 3aMbBIKAIOIIMM OTPE3KOM MPSMOM MO YETBEPTOM CXKATOM TpaHu
3JIEMEHTA.

Pacuer xene300eTOHHBIX JIEMEHTOB Ha JIEHCTBUE KPYTAIIMX MOMEHTOB IPOU3BOJIAT 1O
NPOYHOCTH DJIEMEHTa MEXIY NPOCTPAHCTBEHHBIMH CEUEHHSIMH M 10 MPOYHOCTH
MPOCTPAHCTBEHHBIX CEUECHUH.

[IpoyHocTs MO OETOHY MEXIY NPOCTPAHCTBEHHBIMU CEUEHUSIMU XapaKTepU3yeTcs
MaKCHMaJbHBIM 3HAYEHHEM KpPYTSIIETO MOMEHTAa, ONpPEIENSIeMbIM [0 COMPOTHBICHUIO
0eToHAa OCEBOMY CXKaTHI0O C YYE€TOM HamnpsHKEHHOTO COCTOSIHMSL B O€TOHE MeXay
MPOCTPAHCTBEHHBIMH CEYCHUSIMH.

Pacyer 1o mnpOCTpaHCTBEHHBIM CEUEHUSIM MPOU3BOJAT HA OCHOBE YpaBHEHH
paBHOBECHS BCEX BHYTPEHHUX M BHEIIHUX CUJI OTHOCUTEIBHO OCH, PACIIOJI0KEHHOU B IIEHTpE
CKaToM 30HBI MPOCTPAHCTBEHHOTO CEUEHUS AJIEMEHTa. BHYTpeHHHE MOMEHTBHI BKJIIOYAIOT
MOMEHT, BOCIPUHHUMAEMBbI apMaTypou, CIEAyroUeld BAOJIb OCH AJIEMEHTa, U apMaTypoH,
CIEyIOlIel TOMEepeK OCH DJeMEHTa, IepeceKalolled MNPOCTPaHCTBEHHOE CEYeHHE |
pAacroioKEHHOW B PACTAHYTOM 30HE MPOCTPAHCTBEHHOTO CEUEHMS M y PACTSIHYTOM rpaHu
3JIEMEHTA, TPOTUBOIIOJI0KHOM CKATOM 30HE MPOCTPAHCTBEHHOTrO ceueHus. [Ipu aTom ycunus,
BOCIIPUHHUMAEMbIE apMaTypoil, OMNpEeAeNsioT COOTBETCTBUIO IO pACUETHBIM 3HAYCHUSIM
COTIPOTUBIICHUS PACTHKEHUIO IPOAOIHHON U TIOTIEPEUHOI apMaTypBhI.

[Tpu pacyere paccMaTpuBaIOT BCE MOJOKEHHS IPOCTPAHCTBEHHOTO CEUEHUs, TPUHUMAS
CKaTyI0 30HY IPOCTPAHCTBEHHOT'O CEYCHUS y HIKHEH, OOKOBOM M BEPXHEH IrpaHeil dJIeMEHTA.

Pacyer Ha coBMecTHOE [EHCTBHE KPYTSAIIMX M M3rHOAIONIMX MOMEHTOB, a TaKXKe
KPYTALUIMX MOMEHTOB M TMOMNEPEYHbIX CHJI MPOU3BOJAT MCXOAS U3 ypaBHEHHM
B3aMMOJICHCTBHS MEXKIY COOTBETCTBYIOLIMMH CUJIOBBIMU (DaKTOPAMHU.

Pacuem na oeticmeue kxpymawezo momenma

8.1.37 Pacyer 1o NOPOYHOCTH 3HJIEMEHTAa MEXKIYy HPOCTPAHCTBEHHBIMU CEUYEHUSIMU
MPOU3BOIAT U3 YCIOBUS

T(10,1R, [b*[h, (8.66)

rae T — KpyTSIuii MOMEHT OT BHEITHUX Harpy30K B HOPMaJIbHOM CE€UYEHUH 3JIEMEHTA;
b v h — MeHbIINi ¥ GONBIINN pa3Mepbl COOTBETCTBEHHO MONEPEYHOT0 CEUSHHSI FIIEMEHTA.
8.1.38 Pacyer mo ImpoOYHOCTH MPOCTPAHCTBEHHBIX CEYEHMM MPOU3BOIAT U3 YCIOBUS

(pucyHok 8.8)
rorT,, 0T, (8.67)

rae 7 — KpyTsIuidi MOMEHT B MPOCTPAHCTBEHHOM CEUEHUH, OTMPEENIIEMbIl OT BCEX BHEIIHUX
CHJI, PACIIOJIOKEHHBIX 110 OJJHY CTOPOHY IIPOCTPAHCTBEHHOI'O CEUEHUS;
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Ts — KpyTAIIMI MOMEHT, BOCIPMHHUMAEMBI apMaTypol IPOCTPAHCTBEHHOTO CEYEHMS,
PacrojoKEHHO! B MOMEPEYHOM IO OTHOUIECHHUIO K OCH AJIEMEHTAa HalpaBJIeHUH;
Ts — KpyTSIMiT MOMEHT, BOCIPUHUMAEMBI apMaTypoll NPOCTPAHCTBEHHOI'O CEYEHUS,
PacroI0KEHHOU B MPOJOILHOM HaIlPaBJICHUU.

Pucynox 8.8 — Cxembl ycuiInii B IPOCTPAHCTBEHHBIX CEYEHHSIX MPH pacyeTe Ha JielicTBHe
KPYTSILIEro MOMEHTA

3HaYeHWE COOTHOIICHUS MEXIY YCUIIMSIMHU B IOINEPEYHOM M MPOAOJIBHON apMmarype,
YUUTBIBaEMOE B yCIIOBUH (8.67), MPUBEICHO HIKE.
Kpytsimmit MomeHT T, onipeaensoT o Gpopmyiie

T, 10,9N, [ Z,, (8.68)
a KpyTaumii MoMeHT T — 1o gpopmyiie

T, [10,9N, %% , (8.69)

rae Ny — ycuine B apMarype, pacloioKeHHON B TONEPEUHOM HANpaBIICHUU; ISl apMaTyphl,
HOPMAaJIbHOU K MPOOJILHON OCH 3JIEMEHTA, ycuiue Ny, ONpeAensioT o Gpopmyie
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Ny U501 Cyps (8.70)

dsw,1 — YCUIIUC B 3TOH apMaTtyp€ Ha CIMHUIY JJIMHBI 3JICMCHTA,

R4
Gy 20 8.71)
S

w

Agw,1 — IO CEYSHHSI apMaTyphl, PacoI0KEHHOW B MONEPEYHOM HalpaBICHUH;
Sy — IIar 3TOW apMaTypshl;
Csw — IIMHA MPOEKINHU PACTAHYTOW CTOPOHBI MPOCTPAHCTBEHHOIO CEYEHUsI Ha MPOJOJIBbHYIO
OCb JJIEMEHTa

c,, [111C, (8.72)

[1— k03¢ pULIHEHT, yUUTHIBAIOIINI COOTHOLICHHE PA3MEPOB MOMEPEYHOTO CEUCHUS

Z
207,117,
C — IMHA NPOEKIMHU CKATOM CTOPOHBI MPOCTPAHCTBEHHOTO CEYEHHUs HA MPOJOJIBHYIO OCh
3JIEMEHTA;
Ns — ycunve B IpOJIOJILHON apMaType, pacloyiOKEHHONW Y pacCMaTPUBAEMOM TPaHU 3JIEMEHTA

N, IR, (4 ; (8.74)

As,1 — IIIOAah CEYEHHsS MPOAOJIBHOM apMaTyphl, PaclOJIOKEHHOW Yy paccMaTpuBaeMoOM
TpaHu 3JIEMEHTA,
Z1 1 Z> — IJIMHA CTOPOHBI TMOMEPEYHOT0 CEUYECHHUSI y pacCMaTpUBAEMON pACTSHYTOW TpaHU
AJIEMEHTA U JIIMHA IPYTOl CTOPOHBI MONEPEYHOr0 CEYCHUSI FTIEMEHTA.

qsw,l LZl
CooTHOILIIEHHE R L. npuHuMaroT B npenenax ot 0,5 mo 1,5. B Tom ciyuae, ecnu

s sl

Gsw1 2
3HAuEHHE I;W— BBIXOJUT 3a YKa3aHHbIE IIpejesbl, B PAacyeTe YYUTBHIBAIOT TaKoe

s —s,1
qsw,l I1
R .4

s —s,1

KOJIMYECTBO apMaTypbl (MPOAOIBHON WM MONEPEYHOii), IpU KOTOPOM 3HAUYEHHE

OKa3bIBAETCs B YKA3aHHBIX Ipeiesax.
Pacuer npou3BoAsT Ais psia MPOCTPAHCTBEHHBIX CEYEHH, paclo0KEHHBIX 110 JUIUHE
JJIeMeHTa, IpU HauboJsiee OMAcCHON JJIMHE MPOEKLIHU MPOCTpaHCTBEHHOro ceuenus C Ha

MIPOJIOJIBHYIO OCh dieMeHTa. [Ipu 3ToM 3Hauenne C MpUHUMAIOT He 6osee 2(Z>+7Z1 u He O6omee
2
Z|=.
U
JlomyckaeTtcst pacueT Ha IeCTBHE KPYTALIEr0 MOMEHTA MPOU3BOANTh, HE pacCMaTpHUBast
MPOCTPAHCTBEHHBIE CEYEHUSI MPHU OINPEIETICHUH KPYTSIEro MOMEHTA OT BHEIIHEH Harpys3Ku,

U3 yCIIOBHS

T, 0T, O Ty, (8.75)

rae 71 — KpyTsSuMid MOMEHT B HOPMaJIbHOM CEUECHHH DJIEMEHTA;
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Tsw,1 — KpyTSIIAN MOMEHT, BOCIIPMHUMAEMBII apMarypowu, pacnoa0XKeHHON
y paccMaTpuBaeMoOi rpaHH 3J€MEHTa B MONEPEYHOM HAIPABICHUH, U ONpeAesieMbIN

o ¢opmyie
Tsw,l ] qsw,l erl 72, (876)

Ts,1 — KpyTSIIMA MOMEHT, BOCIPUHUMAEMBIA IPOJOJIBHOM apMaTypoH, pacloia0KEHHON
y paccMaTpuBaeMOU TpaHU dJIEMEHTA, B ONIPEACIIIeMbIN 110 hopMyIie

T, (10,5R, (4, (Z,. (8.77)

Tsw1 2
COOTHOIIIEHHE RW— MIPUHIMAIOT B YKA3aHHbIX BBILIE IPEICIaX.

s .1
Pacuer mpou3BOIAT Uil psia HOPMAJbHBIX CEUYEHHM, PACIOJIOKEHHBIX IO JIMHE
3JIEMEHTA, IJI1 ApMAaTYpPhl, PACIOI0KEHHON Yy Ka)K/I0M paccCMaTpuBaeMOM IpaHu AJIEMEHTA.
[Ipu pgeiicTBUM KPYTSAIMIMX MOMEHTOB CleQyeT CcoOM0JaTh KOHCTPYKTHBHBIC
TpeboBaHus, mpuBeacHHBIC B 10.3.

Pacuem na coemecmnoe oeticmesue KpymAueco u u32u6af0u;ezo MOMEHMO6

8.1.39 Pacuer mo NPOYHOCTH DIJIEMEHTAa MEXKIY HIPOCTPAHCTBEHHBIMU CEUYECHHSIMU
MPOU3BOAAT coryiacHo 8.1.36.
8.1.40 PacyeT mo mpoYHOCTH MPOCTPAHCTBEHHOT'O CEUEHUS MMPOU3BOIAT U3 YCIOBUS

Mt

Mo [

rae T — KpyTsauuid MOMEHT OT BHELIHEW HAarpy3Ku B MPOCTPAHCTBEHHOM CEUYCHHH;
To — peieNbHbIA KPYTSIINIA MOMEHT, BOCHPUHUMAEMBII TPOCTPAHCTBEHHBIM CEUCHUEM;
M — n3rubaroMii MOMEHT OT BHEIITHEH HAarpy3Ku B HOPMAJIbHOM CEYCHUH;
Mo — npeaenbHBIA U3THOAIOIIMI MOMEHT, BOCIIPUHUMAEMbIii HOPMaJIbHBIM CEYCHHEM.

[Ipu pacuere Ha COBMECTHOE JEMCTBHE KpPYTSIIET0 M U3TrMOAIOIIEr0 MOMEHTOB
paccMaTpuBalOT MPOCTPAHCTBEHHOE CEUYEHHE C PACTSIHYTOM apMarypoil, pacrojioKeHHOH y
IpaHu, PACTAHYTOM OT M3rMOAlOIIer0o MOMEHTa, T.€. Y TpaHH, HOPMAJIbHOW K IJIOCKOCTH
JeicTBHUS U3ru0aroIero MOMEHTa.

Kpyrsamuiit MmomMeHT 7 OT BHEHIHEW Harpy3kKd ONpPENEsiOT B HOPMAJIBHOM CEUYCHMHH,
pAacmoIOKEHHOM B CepeIMHEe JUIMHBI npoekuuu C BIOJIb MPOJOJIBHON OCH 3JeMeHTa. B aToM
K€ HOPMAJIbHOM CE€UYCHHUH OTPEIEISIIOT M3THOAIOINI MOMEHT M OT BHEIIIHEH HAarpy3KH.

[IpenenpHblii KpyTSAMIMHA MOMEHT 1o ompenenstor corjiacHo 8.1.37 W npUHHMAIOT
paBHBIM TIpaBoil uactu ycioBus (8.67) (paBHBIM Ts,t+Ts) 1711 paccMaTpUBaeMOro
IIPOCTPAHCTBEHHOTO CEYCHHUSI.

[IpenenbHpIi M3rHOAOMNI MOMEHT M) onipeAensoT coriacHo 8.1.9.

Jlomyckaercst y1sl OnpeAesIeHHs] KPYTAIIMX MOMEHTOB MCIOJIb30BaTh ycioBue (8.75). B
A9TOM CiIy4ae KpyTsaumid MoMeHT 7=71 W wu3rubaronmid MOMEHT M OomnpenensioT B
HOPMAJIbHBIX CEUYEHHSIX MO JUIMHE d3JeMeHTa. B paccMaTpuBaeMOM HOPMAallbHOM CEYEHHH
MpEeACIbHBIA  KPYTAIIAA MOMEHT TPUHUMAIOT pPaBHBIM MpaBod dacTtu ycioBus (8.75)
(Tsw,1+Ts,1)-
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[IpenenbHplii W3rubarONMii MOMEHT Mo ONpEenensioT g TOTO XK€ HOPMajJbHOTO
CEYCHMS, KaK ObLIO yKa3aHO BHIIIIE.

[Ipu coBMECTHOM NEUCTBUHM KPYTAMIUX M M3THOAIONINX MOMEHTOB CJIEAYET COONIOAaTh
pacyeTHbIC U KOHCTPYKTUBHBIE TpeOoBaHus, mpuBeaeHHbie B 10.3 u 8.1.38.

Pacuem na coemecmnoe oeticmesue KpymAaueco mMmomernma u nonepelmoﬁ CUJIbl

8.1.41 Pacuer mo NPOYHOCTH DBJIEMEHTAa MEXKAYy MPOCTPAHCTBEHHBIMU CEUYEHUSIMU
MPOU3BOJIAT U3 YCIOBUS

0
TOT,A0=), &.79
o ) (8.79)

rae ' — KpyTsIIyMii MOMEHT OT BHEIIHEH HAarpy3Ku B HOPMAaJIbHOM CCUYCHUY;

To — npenenbHblid  KPYTAIIMM  MOMEHT, BOCHPHUHUMAEMBIA  JJIEMEHTOM  MEXIY
IIPOCTPAHCTBCHHBIMH  CEUEHUSIMM M IIPUHUMAEMBIA DPAaBHBIM IIPaBOM  4acTH
ycioBus (8.66);

QO — nonepeyHas cuiia OT BHEIIHEN HArpy3Ku B TOM K€ HOPMaJIbHOM CEUEHUU;

Qo — mipenenbHas TONEpeYHasi CHJIa, BOCHPUHUMAaeMas OETOHOM MEXAYy HaKJIOHHBIMU
CEUEHUSIMU U IIPUHHUMaeMasi paBHOM IpaBoy yacTu ycioBus (8.55).

8.1.42 Pacuer mo HNpOYHOCTU NPOCTPAHCTBEHHOI'O CEUYEHUs NMPOU3BOAIT U3 YCIOBUS

(8.79), B KOTOPOM MPUHUMAIOT CJIEAYIOIINE BEIIUUNHBI:
T — KpyTAIIMII MOMEHT OT BHEIIHEH HAarpy3Ku B IIPOCTPAHCTBEHHOM CEYCHUU;

Ty — mpeneNbHbIN KPYTSAIIAA MOMEHT, BOCIIPUHUMAEMBbII IIPOCTPAHCTBEHHBIM CEYECHHEM;
(O — nonepeyHas cuila B HAKJIOHHOM CEYEHUU;

Qo — npezenpHas NolepevHas Cuila, BOCIPUHUMaeMasi HaKJIOHHBIM CEYEHHEM.

IIpu pacyere Ha COBMECTHOE NEWCTBUE KPYTALIETO MOMEHTAa M IIONEPEYHOM CHUIIBI
paccMaTpuBarOT MPOCTPAHCTBEHHOE CEYEHUE C PACTSIHYTOM apMarypoil, pacnojlOKEHHOH y
OJIHOU W3 IrpaHey, pacTSHYTON OT IONEPEUYHON CHUIIBL, T.€. Y IPaHH, apaJlIeIbHON IIOCKOCTH
JIEHCTBHUS IONIEPEYHOU CHIIBI.

Kpyramuit MomeHT 7 OT BHEIIHEW HArpy3Ku ONPEAEIsOT B HOPMAJbHOM CEUEHUH,
pacmojokeHHOM B cepenuHe uMHbl C BIOJB IPOJOJIBHOM ocu 3iemeHTa. B Tom ke
HOPMaJIbHOM CEYEHUU OINPEACIISAIOT MONEPEUHYIO CHly () OT BHEILIHEH Harpy3Ku.

[Ipenenbubiii kpyTsmmid MoMeHT 1o ompenenstor cornacHo 8.1.38 u mpUHUMAIOT
paBHbIM TpaBod uactu ycnoBus (8.67) (paBHBIM Ty, tTy) OIS paccMaTpUBaEMOro
IIPOCTPAHCTBEHHOT'O CEYEHMUSI.

[Ipenenbayto mnonepeunyio cuiny (Jo omnpenenstor corjacHo 8.1.33 u npuHUMAIOT
paBHOI IpaBoi yacTu ycioBus (8.56). [Ipu sToM cepeauHy JUIMHBI IPOEKIMHM HAKJIOHHOTO
CEUEHHUs Ha MPOJOJBHYIO OCh AJIEMEHTA pacrnojaraloT B HOPMAJIbHOM CEUYEHUH, TPOXOAAILIEM
4yepe3 CepelrHy JUIMHBI IMPOEKIUU IPOCTPAHCTBEHHOIO CEYEHMsI HAa MPOJOJBHYIO OCh
DIIEMEHTA.

Homyckaercst st onpeneneHus KpyTsaIMX MOMEHTOB MCIIONb30BaTh ycioBue (8.75), a
JUIsL OTpeNIeiIeHUsl MonepeuHbx cuil — yciosue (8.60). B atom ciydae kpyTsaumii MOMEHT
T=T\ n nonepeunytro cwiy (=1 OT BHEIIHEH Harpy3Ku ONPENENAIOT B HOPMAJbHBIX
CEUEHHUAX IO JUIMHE 3JEMEHTa. B paccmarpuBaeMOM HOPMAJIBHOM CEUEHHM INPEAEIIbHBIN
KPYTSIIUiA MOMEHT 7o NPUHUMAIOT pPaBHBIM TpaBoi yactu ycinoBus (8.75) (paBHBIM
Tsw1+Ts,1), a IpeaesbHyI0 NONEepeUHyto cuily Jo B TOM K€ HOPMAJIbHOM CEUYEHUU IPUHUMAIOT
paBHO# npaBoii yactu ycnosus (8.60) (paBHoM Op1 +Osw,1).

64



CII 63.13330.2012

[Ipy coBMecTHOM MAEMCTBHM KPYTAIIMX MOMEHTOB U TMOMEPEYHBIX CHJI CIEAyeT
co0JTr01aTh pacyeTHBIC U KOHCTPYKTHUBHBIE TpeOOBaHUs, TpuBeaeHHbIE B 10.3.

Pacuer kej1€300€TOHHBIX 2JIEMEHTOB HA MECTHOE C:KaTHe

8.1.43 Pacuer xene300€TOHHBIX AJIIEMEHTOB Ha MECTHOE C)KaTHe (CMSTHE) MPOU3BOIAT
MpU JEHCTBUU CKUMAIOLIEH CHUJIbI, TPUJIOKEHHON HAa OTPAaHUYCHHOM IO HOPMAJIbHO K
MOBEPXHOCTU  JKEJIE300€TOHHOTO 2yieMeHTa. llpu 3TOM  yuYHTHIBAIOT MOBBIIIEHHOE
COTIPOTHUBJICHUE CKATHIO OCTOHA B TIpe/esiaXx rpy30BOM IuTomaau (IO CMSTHS) 3a CUET
00BEMHOT0 HANPSKEHHOTO COCTOSHUS O€TOHa MOJ TPY30BOM IJIOLIAAbIO, 3aBHCSIIEE OT
pPacmoJoKeHus TPY30BOH TUIOIIAIU Ha TOBEPXHOCTH 3JIEMEHTA.

[Ipy HanMuuu KOCBEHHOW apMaTyphl B 30HE€ MECTHOTO CXaTHsl YYUTHIBAIOT
JOTIOTHUTEIIFHOE MOBBILICHHE COMPOTUBIICHUS CKATHIO OETOHA MO/ IPy30BOW IJIOUIA/IBIO 3a
CUET CONPOTUBIICHUSI KOCBEHHOW apMaTyphl.

Pacyer »neMeHTOB Ha MECTHOE CXaTHe NpU OTCYTCTBUM KOCBEHHOH apMaTrypsl
MPOU3BOAAT coryiacHo §.1.44, a mpu HaIM4YKMKU KOCBEHHOM apMaTyphl — corjacHo 8.1.45.

8.1.44 Pacuer 3JIeMEHTOB Ha MECTHOE C)KaTHE MPU OTCYTCTBHUM KOCBEHHOW apMaTypbl
(pucyHOK 8.9) MPOU3BOIAT U3 YCIOBHS

N OO TRy e Ay e (8.80)

rae N — MecTHasi CKUMaloIlasi cuiia OT BHEIIHEW Harpy3Ku;
Ap,joc — TIIOMAAb PUITOKEHHS CKUMAIOLIEH CUITBI (TUIOIIAb CMSTHS);
Rp,i0c — pacueTHOE COMPOTUBIICHHE OETOHA CXKATHUIO TIPH MECTHOM JICHCTBUU CKUMAIOIICH
CHJIBI;
[l —koaddurment, npuHuMaemblii paBHBIM 1,0 mpum paBHomepHom u 0,75 mpm
HEPAaBHOMEPHOM pacCIpe/IeJICHUH MECTHOM Harpy3KH IO IJIOIIAIN CMSITHS.
3HadeHue Rp joc ONIPEACIAIOT TI0 popMmyIie

Ry 1oc ULy [ Ry, (8.81)

rae [, — ko3 dunuent, onpenensieMbit mo Gopmyie

(8.82)

HO NMpUHUMaeMbIi He Ooiee 2,5 u He meHee 1,0.
B dopmyre (8.82):
Apmax — MAKCHMAJIbHAs pacyeTHas IUIOIIA b, yCTaHABIMBAEMAs MO CIEAYIOIIUM IPaBUIIaM:
LEHTPBI TSHKECTH MI0MANCH Ap,ioc U A max COBIANAIOT;
TPAHUIIBI PACYETHOMN TIOMAIN Apmax OTCTOSIT OT KaXXOW CTOPOHBI IUIOMIAAN Ap joc HA
paccTOsSIHUMU, PABHOM COOTBETCTBYIOIIEMY pa3Mepy 3TUX CTOPOH (PUCYHOK 8.9).
8.1.45 Pacuer 31€MEHTOB Ha MECTHOE C)KaTUE NPU HATMYUM KOCBEHHOW apMaTrypsl B
BUJIC CBAPHBIX CETOK MPOU3BOIAT U3 YCIOBHUS

N [0 mbs,loc DAb,loc’ (883)

1€ Rpsjoc — IPUBEIEHHOE C YYETOM KOCBEHHOM apMarypbl B 30HE MECTHOIO CXKaTHs
pacyeTHOe CONPOTUBIICHNE OETOHA CXKATHIO, OTpeensieMoe o hopmyse

Rbs, loc N Rb,loc b2 DDs,)cy DRs,xy DDs,xy' (884)
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a — BHaJNHM OT KpaeB dJIEMEHTa; 6 — IO BCEH IIMPHWHE 3JEMEHTa; 6 — Yy Kpas (Topla) 3JIeMeHTa IO BCEH ero
IIMPHUHE; 2 — Ha YTIIy AJIEMEHTA; 0 — y OJHOTO Kpast SIEMEHTA; e — BOJIM3H OJTHOTO Kpas AJIEMEHTa.
1 — brmemMeHT, Ha KOTOPBIA NEHCTBYeT MeCTHas Harpyska; 2 — IUTomans CMATHS Apjo; 3 — MaKCHMalbHas
pacdeTHast TUIOIAAb Apmax; 4 — MEHTP TSHKECTH TWIOMANCH Apjoc M Abmax; I — MUHAMAIILHAS 30HA apMUPOBAHHUS
CETKaMH, TIPH KOTOPOi KOCBEHHOE apMHUPOBAHNE YUUTHIBACTCS B pacueTe

Pucynox 8.9 — CxeMbl 17151 pacyeTa 3J1€eMeHTOB Ha MEeCTHOE CKaTHe NMPH PACI0JIOKEHUN MeCTHOI
HATPY3KH

3neck [y — KoadduLreHT, onpenenseMslit o Gopmye

(8. 85)

Ap joc,ef — TUIOMIA]H, 3aKITIOUYCHHAsT BHYTPH KOHTYpa CETOK KOCBEHHOTO apMHPOBAHHUS, CUUTAs
M0 X KPaHUM CTEP)KHSM, U TpuHUMaemasi B hopmyiie (8.85) He 6osee Apmax;
R;.xy — pacueTHOE COTPOTUBIICHNE PACTSKEHUIO KOCBEHHOW apMaTyphI,
sy — KOO PUIIUEHT KOCBEHHOT'O apMUPOBAHMUSI, OTPEIeIIIeMbIil 1o hopmyIie
n LA UL Uny LA U,

5,xy N >

Ab,loc,ef i

0 (8.86)

x, Asx, [y — UUCIO CTEpIKHEH, IUIONIA/Ib CEUEHHUs M JUIMHA CTEPXKHS CETKH, CUMTas B OCIX
KpailHUX CTEpPXKHEW, B HAITpaBJICHUU X;
ny, Asy, [y — TO e, B HaMpaBJIeHUH Y;
S — IIar CETOK KOCBEHHOT0 apMUPOBaHUSI.

66



CII 63.13330.2012

3HaueHus Ry ioc, Ab,loc, [ 1 N mpuHUMAIOT cornacHo 8.1.44.

3HaYeHWEe MECTHOM CHKMMAIONIEH CHJIbI, BOCHIPUHHUMAEMOE 3JIEMEHTOM C KOCBEHHBIM
apMUpoBaHHEM (TIpaBasi 4acTh ycioBus (8.83)), MpuHUMAIOT HE OoJiee YABOCHHOTO 3HAUCHUS
MECTHOHM C)KMMAIOIIEH CHJIbI, BOCIIPUHMUMAEMOTO 3JIEMEHTOM 0€3 KOCBEHHOTO apMHUPOBAHUS
(mpaBas yacthb ycioBus (8.80)).

KocBeHHoe apMupoBaHHE JOJDKHO OTBEYaTh KOHCTPYKTHBHBIM  TPEOOBAHUSIM,
npuBeaeHHBIM B 10.3.

Pacuer kej1e300€TOHHBIX 3JIEMEHTOB HA MPOJABJIUBAHHUE
Obuwue nonoscenus

8.1.46 Pacuer Ha TPOJMABIMBAHHWE TPOU3ZBOAAT ISl IUIOCKHX JKEJIe300€TOHHBIX
3JIEMEHTOB (TJIUT) TIPU JIEHCTBMM HAa HUX (HOPMAIbHO K TUIOCKOCTH DJIEMEHTA) MECTHBIX,
KOHIEHTPUPOBAHHO MPHJIOKEHHBIX YCUJIUH — COCPEIOTOYEHHBIX CHJIBI M HM3rHOaIoIIero
MOMEHTA.

[Ipu pacuere Ha mMpoJaBiIMBaHHE PACCMATPUBAIOT PACUETHOE TMOIMEPEUYHOE CEYCHHE,

PacroJIoKEHHOE BOKPYT 30HBI Mepefaun YCHINK Ha 3JIEMEHT Ha PacCTOSHUU %0 HOpPMAaJIbHO
K €ro IpoOJbHOW OCH, MO MOBEPXHOCTH KOTOPOTO JEHUCTBYIOT KacaTelbHble YCHJIHUS OT
COCPEIOTOUEHHBIX CHJIBI M M3THOaroIero MomeHTa (pucyHok 8.10).

JleiicTBytome KacateiabHble YCHIIMS MO IUJIOLIAJAM PACYETHOIO MOMEPEUHOTO CEYCHHS
JOJIKHBI OBITH BOCTIPUHSTHI OETOHOM C COIPOTHUBIIEHUEM OETOHA OCEBOMY PACTSHKEHUIO Rp U
MOTIEPEYHON apMaTypoOi, pacloIOKEHHON OT TPy30BOM IUIONIAJIKK HA PACCTOSIHUM HE Ooee

ho 1 HE MeHee h?o , C COIIPOTUBIICHUEM PACTSKEHUIO Ry

[Ipy pelcTBUM COCPENOTOYEHHOW CHJIbI KacaTelbHbIC YCHIIMS, BOCHPUHUMAEMBbIE
OETOHOM W apMaTypoH, MPUHUMAIOT PaBHOMEPHO pAaCIpeleieHHBIMU IO BCEW IUIOIIAIN
pacueTHOro mnorepeyHoro ceueHus. Ilpu neficTBUM M3rmbaroIIero MOMEHTa KacaTelbHbIe
YCHJIAS, BOCIIPUHUMAeMble OETOHOM M TIONEPEYHOW apMaTypou, NMPUHHUMAIOT JIMHEHHO
M3MEHSIOIIMMUCS 10 JUIMHE PAacYeTHOIO IMONEPEYHOTO CEUEHHUs B HampaBiICHUH ACHCTBUS
MOMEHTa C MaKCHUMaJIbHBIMH KacaTeIbHBIMU YCHUJIMSIMH NPOTHUBOIIOJIOKHOTO 3HaKa y KpaeB
pPacUeTHOro MONepeyHOro CEYeHHs B 3TOM HaIlPaBJICHUU.
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Pacdyer Ha mnpopaBnvBaHWE NpH ACHCTBUM COCPEAOTOUYECHHOW CHUJIBI M OTCYTCTBHH
MONEPEYHON apMaTyphl IPOU3BOAAT coryiacHO 8.1.47, npu AEHUCTBUM COCPEAOTOUCHHOM CUITBI
M HAJIWYMM TOMEPEYHOM apmarypel — coryacHo 8.1.48, mpu AEHCTBUU COCPEIOTOYEHHBIX
CHJIBI M U3THMOAIOIIET0 MOMEHTA M OTCYTCTBUHM TIOMEPEYHON apMarypbl — coryiacHo 8.1.49 u
IpU JCHCTBUHM COCPEAOTOUYEHHBIX CHJIBI M M3TMOAIOLIEro MOMEHTA U HaJUYMUU TOMEPEUHOM
apMarypsl — corsacHo 8.1.50.

PacyeTHbIil KOHTYp MOMEPEYHOro CeUEHUsI MPUHUMAIOT: MPU PACTIONOKEHHUH TIOIIAIKN
nepeJayd Harpy3kd BHYTPH IUIOCKOTO 3JIEMEHTa — 3aMKHYTBIM M PacIHOJIOKEHHBIM BOKpYT
IJIOMIAJKA Tepenayn Harpy3ku (pucyHok 8.11, @, e), mpu pacroNoXEeHWU TIIOMIAIKH
nepeJayd Harpy3kd y Kpas WIM yIjla IUIOCKOTO 3J€MEHTa — B BHUJE JBYX BapUaHTOB:
3aMKHYTBIM U PAacHOJIOKEHHBIM BOKPYT IUJIOLIAAKU TepeAadyd Harpy3ku, U HE3aMKHYTHIM,
CIIEIYIONIUM OT KpaeB IIJIOCKOTO AyieMeHTa (pucyHok 8.11, 6, 6), B 3TOM cily4ae YyYUTHIBAIOT
HAaUMEHBIIIYI0 HECYIIYI0 CIHOCOOHOCTh HpPHU JBYX BapHaHTax pAaCIOJIOKEHUS PacueTHOTro
KOHTYpa MONEePEeYHOro CeYECHHUS.

B ciyuae pacrnosnokeHusi OTBEpPCTHs B IUIUTE HA PACCTOSIHUM MeHee 6 s OT yria uiau
Kpasi IUIOIIAJIKU Tepelayd Harpy3kKu [0 yIjla WIM Kpas OTBEpCTHS, 4YacTh PACUETHOTO
KOHTYpa, pacroJiO’K€HHAash MEXIY JIBYMs KacaTelbHbIMH K OTBEPCTHIO, MPOBEACHHBIMU W3
LEHTpa TSKECTU TUIOUIA/IKH MepeIayll Harpy3KH, B pacueTe He YUYUTHIBACTCA.

IIpu peiictBuu MomeHTa Mjc B MeCTE€ NPHUIOXKEHUS COCPEAOTOYECHHOW Harpy3Ku
MOJIOBUHY JTOIO0 MOMEHTa YYUTBHIBAIOT IIPH pacyere Ha MpOJaBIUBaHUE, a JPYIyIo
MOJIOBUHY — MPU pacueTe MO HOPMAaJIbHBIM CEUEHUSM IO IIHPUHE CeUeHUs, BKIIIOYAIOLIEei
HNIMPUHY TJIOIAJAKU TepeJayd Harpy3kd W BBICOTY CEUYEHHMs IIJIOCKOTO 3JeMEHTa Mo o0e
CTOPOHBI OT IUIOMIAJIKH [Iepeladll Harpy3KH.

[Ipu pelicTBUM COCPEOTOYEHHBIX MOMEHTOB M CHJIBI B YCJIOBHSIX IPOYHOCTH
COOTHOILIEHUE MEXAY NEHCTBYIOUIMMH COCPEJOTOUYEHHBIMH MOMEHTaMU M, y4UThIBA€MBIMU
IpU MPOAABIMBAHUU, U MPEACTbHBIMU M, IPUHUMAIOT HE OOJee MOJIOBUHBI COOTHOILIEHUS
MEX]y IEUCTBYIOIIUM COCPEIOTOYEHHBIM YCHIIMEM F 1 IPEAETbHBIM Fyy.

[Ipu pacnoyioXKeHUH COCPETOTOYCHHON CHIIbI BHELIEHTPEHHO OTHOCUTENBHO LIEHTpa
TSOKECTM  KOHTypa  pacyeTHOTO  IMOMEpPEYHOro  CEYeHMs]  3HAa4YeHHs]  U3THOAroIInX
COCpPEIOTOYEHHBIX ~MOMEHTOB OT BHEIIHEH Harpy3kd ONpPENeNsioT €  Y4eTOM
JOTIOJTHUTEIILHOTO MOMEHTa OT BHEUEHTPEHHOTO MPUJIOKEHUS COCPEIOTOYCHHOW CHIIBI
OTHOCUTENIbHO IEHTpa THKECTH KOHTYpa pacyeTHOTO IMOMEPEYHOro CEYEHHs C
MOJIOKUTEIBHBIM MIIM 0OpAaTHBIM 3HAKOM IO OTHOILIEHUIO K MOMEHTAaM B KOJIOHHE.
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a — TUIoMIajKa MPHIIOKEHHST HArpy3Kd BHYTPH IUIOCKOTO JJIEMEHTA; 0, 8 — TO )K€, y Kpas IJIOCKOTO DJIEMEHTa,
2 — TIpH KPeCcTOO00Pa3HOM PacIIONIOKEHUHN TIONIEPEIHON apMaTyphI.
1 — momrane TPWIIOKEHHUS HArpy3KW; 2 — pacdeTHBIH KOHTYP IOTIEPEYHOTO CeYeHUs; 2’ — BTOPOH BapHaHT
PAacCIIONIOKEHHST PACYETHOTO KOHTYpA; 3 — HEHTP TSHKECTH PacdeTHOTO KOHTypa (MeCTO mepecedeHns oceit X u
Y1); 4 — meHTp TSHKECTH IIIOMIAIKH MPHIIOKECHUS HArpy3KH (MECTo mepecedeHus oced X u Y); 5 — momepeyHas
apMaTypa; 6 — KOHTYp pacdeTHOTO IIOTIEPEYHOTOo cedeHHus 0e3 ydera B pacdeTe MOIMEpedHOl apMaTyphl;
7 — rpanuna (kpai) mIoCKoTro dJIeMeHTa

Pucynoxk 8.11 — CxeMa pac4eTHBIX KOHTYPOB MOIIEPEYHOIr0 CeYeHHs PH MPOAABJINBAHUH

Pacuem snemenmos na npooasnusanue npu oeticmeuu cocpedomoyeHHou CUlbl

8.1.47 Pacuer »snemMeHTOB 0e€3 MONEepedyHOM apmarypsl Ha NpPOJABIMBAHHUE NPU
JICHCTBUU COCPEAOTOYCHHOM CHIIBI TPOU3BOASAT U3 YCIOBUS
FOF . (8.87)

rae F'— cocpenoToueHHas cuiia OT BHEIIHEH Harpy3Ku;
Fpu: — IpeienibHOE yCUITHE, BOCTIPUHUMAEMOE OETOHOM.
Yeunue Fp, i ONpenenstoT mo hopMyie
Ep e 1 Ry LAy, (8.88)
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rac Ab—l'IJ'IOH_[aI[B PaACUCTHOr0 MOMEPECUYHOIO CCUCHHUA, PACIOJOXKCHHOIO Ha PACCTOAHUH

0,5 Ao OT TpaHWIIBI TUIOMIAAN TPHIOKEHUS COCPEIOTOUYCHHOW cuiibl F' ¢ paboueit
BBICOTOM cedeHust Ao (pucyHok 8.12).
by

IL 4, _1_1

Frof2 Frf2

Led
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iy /2
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fiyf2

B2 by 2

1 — pacueTHOE MONEPEYHOE CEUEHUE; 2 — KOHTYP PACUETHOT'O MOMEPEUHOr0 CEUeHUs; 3 — KOHTYP IUIOIAAKH
TIPUIIOKEHUSI HATPY3KH

Pucynok 8.12 — Cxema 1 pacuera Kejie300eTOHHBIX 3JIeMEHTOB 0e3 IonepeyHoii apMaTypsbl
HA MPOJABJIHBAHHE
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[Tnomans A, onipeaensroT no Gopmyie
A, Culhy, (8.89)
€ U — IEPUMETP KOHTYpA PaCUETHOIO MONEPEYHOTO CEYEHHUS;
ho — npuBeneHHas paboyast BeicoTa cewenus hy [10,5(hy, LUhy,,),

311ech hox ¥ hoy — pabodasi BBICOTAa CEUEHHS JUIS MPOAOJIBHOM apMarypbl, pacloyioKeHHOU
B HaIlpaBJIeHUU ocert X u Y.
8.1.48 Pacuet 311€eMEHTOB € MONEPEUYHON apMaTypoil Ha IPOJaBIUBAHKUE NPU IEHCTBUU
COCPENOTOUEHHON CUIIbI (pUCYHOK 8.13) mpon3BOAAT U3 YCIIOBUS
F Fb,ult Dst,ult’ (890)

A€ Fowuir — IPENEIBHOE  yCHIIME, BOCIPUHUMAaeMOE€  IIONEPEYHOM  apMarypoul  IIpU
IIPOJIaBIMBaHNY;
Fpus — IpenienbHOE ycuine, BOCIIpUHUMaeMoe 0€TOHOM, orpesesnsiemoe cornacHo 8.1.47.
Yeunue Fiw,uir, BOCIPUHUMAEMOE IONIEPEYHOU apMaTypOu, HOPMAILHOM K IPOJOJIBbHON
OCH DJIEMEHTAa U PACIOJIOKEHHONM PABHOMEPHO BJOJb KOHTYpa pPacuyeTHOro IOINEPEYHOro
CEeUeHHsI, OTIPENIEISIOT 1o hopmyIe
F

sw,ult D0,8qsw Lu, (8.91)

TA€ ¢sw — YCWIME B IIOIIEPEYHOM apMarype Ha eQUHULY JUIMHBI KOHTYpa pacy4eTHOIO
MOTIEPEYHOTr0 CEYEHHUs, PACIONIOKEHHOM B mpeaenax paccrosaus 0,540 mo obe
CTOPOHBI OT KOHTYpPa paCuUCTHOI'0 CCYCHUA

sy U Row Ao ; (8.92)

Sw

Agw — IIIOWIAAL CEUEHHUsl MOMEPEYHONW apMaTyphbl C IIaroM Sw, PAcIlOJIOKEHHas B IMpezesnax
paccrosinus 0,549 mo o0e CTOPOHBI OT KOHTypa PacyeTHOIO MOIMEPEYHOI0 CEeUeHUs

0 MIEPUMETPY KOHTYpa pacu€THOTO MOIMEPEUYHOT0 CEUCHHUS;

u —TepuMeTp  KOHTypa  pacuyeTHOro  IMOMEpPEYHOro  CEYEeHHs,  OIpeaessieMbli

coriacHo 8.1.47.

[Tpu pacnosio’keHUH MOMEPEeYHON apMaTypbl HEPAaBHOMEPHO MO KOHTYpPY pacueTHOTro
MOTEPEYHOI0 CEYEHHs, a COCPEJIOTOYEHHO Yy OcCedl TIUIOMAgKU TMepefayud Harpysku
(kpecTooOpa3HOEe pPaCHOJIOKEHUE TOMEPEYHOM apMaTyphl) TEPUMETP KOHTypa u JJIs
MOMEPEYHON apMaTypbl NMPUHUMAIOT MO (AKTUYECKUM JIJIMHAM YYacTKOB PAaCIIONOXKEHHS
nonepedyHon  apmatypel Lgwx H Lgy 1O PAcCUETHOMY KOHTYPY HPOJABIMBAHUS
(pucyHok 8.11, 2).

3uauenne £, LF; NpuHUMAT He Oonee 2F} .. Ilomepednyro apmatypy

w,ult
YUYHUTBIBAIOT B pacdeTe npu Fiy,uir HE MeHee 0,25F uir.

3a TrpaHUIIEH pacloJIOKEHUs] TONEPEYHOM apMaTypbl pacyeT Ha MPOJIaBIMBaHHUE
Mpou3BOAAT corjlacHo 8.1.47, paccmaTpuBas KOHTYP PacyeTHOTO IMOIMEPEYHOr0 CEUYCHHUS Ha
paccrosiauu 0,540 OT TPaHUIIBI PACIIOJIOKEHUSI TIOTIEpeyHO apMatypsl (pucyHok 8.13). [Ipu
COCPEIOTOYEHHOM PACIOJIOKEHUHU MOMEePEeYHON apMarypbl MO OCSM IUIOIIAIKU Iepeaayn
Harpy3Ku, KpoMe TOT0, pacUeTHbIM KOHTYp MOMNEPEYHOro cedeHHsi OeTOHA MPUHUMAIOT IO
TUArOHAJIbHBIM JIMHUSIM, CJEAYIOIIMM OT Kpas pacIoJIOKEHUs TONEpeyHOW apMarypbl
(pucyHok 8.11, 2).

[Tonepeunas apmarypa [OJKHA YIOBJIETBOPSITH KOHCTPYKTHUBHBIM TpeOOBaHMSIM,
npuBegaeHHbM B 10.3. Ilpu Hapymienun yka3zaHHbIX B 10.3 KOHCTPYKTHBHBIX TpeOOBaHMIA
B pacyeTe Ha NPOJaBIMBAHME CJIEyeT YYUTHIBATH TOJBKO IONEPEYHYI0 apMaTypy,
MePECEKAoIYI0 MUpaMUAy MPOAaBIMBaHNUs, IPU 00ECTIEUEHUN YCIOBHM ee aHKEPOBKH.
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1 — pacdeTHOE IMONEPEYHOE CEUCHHe; 2 — KOHTYP PacueTHOrO MOINEPEYHOTO Ce4eHWs; 3 — TPaHHIBl 30HBI,
B Mpezenax KOTOPBIX B pacueTe YYUTHIBACTCS IONEPEYHast apMarypa; 4 — KOHTYp pacdeTHOTO IMONEPEYHOTO
cedeHus1 6e3 yuera B pacdeTe MOMEPEIHON apMaTypbl; J — KOHTYp IUIOIIAIKH [IPUIIOKEHUS HArPy3KH

Pucynok 8.13 — Cxema 151 pacyeTa :Kej1e300eTOHHBIX IUITUT ¢ BEPTHKAJILHOH PAaBHOMEPHO
pacripee1eHHOH Nonepe4YHoil apMaTypoii Ha NpoJAaB/JIUBaHUe
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Pacuem osnemenmos na npodaeﬂueaﬂue npu Oeticmeuu cocpe()omoueﬂnbzx CUJIbl
u M32M56UOM4€20 MOMerRma

8.1.49 Pacuer »nemeHTOB 0€3 TOMEPEYHOM apMaTypbl Ha MPOJABIMBAHUE TIPU
COBMECTHOM  JICHCTBUM  COCPEJIOTOYEHHBIX  CHJIBI M  HW3rMOAIOIMIEr0  MOMEHTa
(cM. pucyHOK 8.12) mpou3BOAAT U3 YCIOBUS

F M
D -
Foute  Mp

1, (8.93)

rae F — cocpenoroueHHas cuja OT BHEIIHEW Harpy3Ku;

M — cocpeflOTOUYCHHBIA ~ M3THMOAIONIMH  MOMEHT OT  BHEIIHEH  Harpy3Ku,
YUUTBIBAEMBIN TIPH pacyeTe Ha npoaasiuBanue (8.1.46);

Fpuie 1 Mp,uis — ipeieIbHBIE COCPEIOTOUCHHBIE CHUJIa U U3THOAIOINA MOMEHT, KOTOPHIE MOTYT
OBITH BOCIPUHATHI OETOHOM B PACYETHOM IIONEPEYHOM CEUYEHHUU MpPH HX
pa3aenbHOM JEHCTBUU.

B ’xenme300eTOHHOM Kapkace 3[aHUl C TUIOCKHUMH TEPEKPBITHSIMHU COCPEIOTOUYCHHBIN
M3TUOAOMNUI MOMEHT M)y paBEH CyMMapHOMY HU3THOAIOIIEMYy MOMEHTY B CEUCHHSIX BEPXHEH
U HIDKHEW KOJIOHH, MPUMBIKAIOIIUX K MIEPEKPBITHIO B pACCMATPUBAEMOM Y3JI€.

[Ipenenvuyto cuity Fp,ui: onpeaestor cornacHo 8.1.47.

[IpenenbHbIi U3TUOAIOIHNIT MOMEHT M}, 4i; OTIPEACIISIOT TI0 hopMyIie

My iy ) Ry (W, Ly, (8.94)

rae W, — MOMEHT CONPOTUBICHUSI PACUETHOTO TIOMEPEYHOTO0 CEYCHHS, ONpPEAeTIIeMblid
coriacHo 8.1.51.
[Ipu peiicTBUM W3rHOAIOMNUX MOMEHTOB B JBYX B3aMMHO IEPIECHIUKYISIPHBIX
MJIOCKOCTSIX pacyeT MPOU3BOMAT U3 YCIOBHS
F M M
[ 0—2

X

1, (8.95)
Fourr - Mt Mpy i

rne  F, Miu M, — cocpeloTOUYEHHbIEC CHJIa U U3TUOAIOIIIe MOMEHTHI B HAPaBICHUSIX OCei
X wu Y, yuuThlBaeMble IpH pacdyere Ha npoxasiuBaHue (8.1.46),
OT BHEIIHEHN HArpy3KH;

Fpuity, Mpx,uity Mpy,uis — IpeIICIbHBIE  COCPEAOTOUEHHBIC CHJIA M W3THOAIOIINEe MOMEHTHI
B HampaBJieHUsAX oceil X u Y, KOTOpble MOTYT OBITH BOCHPHHATHI
0ETOHOM B pAacyeTHOM IIONEPEYHOM CEYCHMH IPH HUX Pa3JeIbHOM
JEHCTBHH.

VYeunue Fp,u; onpeaenstot coriacHo 8.1.47.
Yeunus Mpxuir 1 Mpy,uir OIPEAEIISAIOT COINIACHO YKa3aHUSIM, IIPUBEICHHBIM BBILIE, IIPU

JIEUCTBUH MOMEHTA B INIOCKOCTU ocell X 1 Y COOTBETCTBEHHO.

8.1.50 Pacuer mpoyHOCTH 3JEMEHTOB C IONEPEYHON apMaTypodl Ha MPOAABIMBAHUE

Opyu JIEHCTBUM COCPEIOTOYEHHOM CHUJIBI M M3TMOAIOIIMX MOMEHTOB B [JBYX B3aUMHO

NEPIEHIUKYIISPHBIX IIOCKOCTSX IPOU3BOJAT U3 YCIOBUS

M M
r 0 0 Y

X
Fy i L F My, iy UM

1, (8.96)
be,ult M sw,yult

w,ult Sw,x,ult
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rae F, Min M, —cwm. 8.1.49;
Fbutty Mpx,uir i Mpy, i — IpeieNIbHBIE  COCPEAOTOUEHHBIE CHJIa U HM3THOaolue MOMEHTHI
B HampamJeHUsAX ocell X U Y, KOTOpble MOTYT OBITh BOCIIPHUHSTHI
OETOHOM B PAacUYeTHOM IONEPEUHOM CEYEHHUH MPU UX pa3/ieIbHOM
JICHCTBHM,
Fowuity Mgw,xuit 1 M, y,uir — IpEACTIBHBIE  COCPEOTOUEHHBIE CHJIa M M3THOAIONIHE MOMEHTHI
B HampamJeHUsAX ocell X U Y, KOTOpble MOTYT OBITh BOCIIPHUHSTHI
MOIEPEYHOM apMaTypOu MpH X pa3aeIbHOM JICUCTBUU.
Yewunust Fuie, Mpx,uir, My, uit 1 Fyy,uir OIpEAENAIOT cornacHo ykazanusam 8.1.48 u 8.1.49.
Yeunus My,xuir 1 Maw,y,uir, BOCHPUHUMAEMBbIE TIONIEPEYHON apMaTypoid, HOPMaIbHOM K
MPOJOJIBHOM OCH DJIeMEHTa U PACIOJIOXKEHHOW PaBHOMEPHO BJIOJIb KOHTYpa pPacyeTHOTO
CEUEHHUsS, ONPENENAI0T MNpuU JEHCTBUM M3rMOAIOIMIEr0 MOMEHTa, COOTBETCTBEHHO B
HarpaBJjeHUHU ocel X u Y mo popmyne

Msw,ult N O’ 8 Hst rWsw’ (897)

rae gsw U W, — onpeaernsitor corsacHo 8.1.48 u 8.1.51.

3uauenust  Fy ;L Eg My e M My e M

NPUHUMAIOT He 00mee 2Fp i, 2Mpxuit, 2Mpy uir COOTBETCTBEHHO.

[lomepeunast apmarypa JOJDKHA  OTBeYaThb  KOHCTPYKTHBHBIM  TPEOOBaHUSM,
npusBeneHHbIM B 10.3. Ilpm Hapymenuum ykasaHHbIX B paszaene 10.3 KOHCTpYKTHBHBIX
TpeOOBaHMI B pacueTe Ha MPOJABIMBAHUE CIEAYET YYUTHIBATh TOJBKO IONEPEUHYIO
apMaTypy, IepeceKarollyl0 MUPaMUAy TMPOJAaBIMBAaHU, MpU OOECIeUeHUH YCIOBUI ee
AQHKEPOBKH.

8.1.51 B obmem ciyyae 3HAa4eHHST MOMEHTA CONPOTHUBICHHS PACUETHOTO KOHTYpa
0eToHa MpH MPOJABIUBAHUH Wpy(y) B HAIIPABJICHUAX B3aUMHO MEPIEHIUKYIAPHBIX oceil X u ¥
OTIpeNeNAtoT 1o hopmyIie

B ycioBun (8.96)

w,ult > sw,x,ult > sw,y,ult

Tp(y)
W o\ [—=2 8.98
BRI oo

A€ Ipx(y) — MOMEHT MHEPLMHU PACYETHOIO KOHTYpPa OTHOCUTEIBHO Oceil Y1 U X1, MpOXOaAIInX
yepe3 ero UeHTp TshkecTH (pUcyHok 8.11);
X())max — MAKCUMAaJIbHOE PACCTOSIHUE OT PACUETHOTO KOHTYpA J0 €ro LIEHTPA TAKECTH;
3HaueHHE MOMEHTA MHEPUUU Ipy(y) OMPEEHSIIOT KaK CYMMY MOMEHTOB WUHEPILUU Ipy(y)i
OTJENbHBIX YYaCTKOB pPAaCUETHOTO KOHTypa IONEPEYHOTO CEYEHHS OTHOCUTEIBHO
LHEHTPAIbHBIX OCEU, MPOXOISAIIMX Yepe3 LIEHTP TANKECTH PACUETHOTO KOHTYypa, MPUHUMAS
YCJIOBHO IIMPUHY KaXJOT0 Y4acTKa paBHOM €/IMHHUIIE.
[TonoxkeHne IEHTpa TSHKECTH PACUYETHOTO KOHTYypa OTHOCHUTENBHO BBIOPAHHON OCH
OTIPEICIISIOT 10 opMyIIe

x(y)o 0 i i(yi)() , (899)

rze L; — JuHa OTIIEIBHOTO y4acTKa PacdeTHOTO KOHTYPa;
xi(yi)o — pacCTOSIHUE OT IIEHTPOB TSHKECTH OTICIBHBIX YYaCTKOB PACYETHOTO KOHTYypa [0
BBIOPAHHBIX OCEH.

[lpu pacderax MPUHUMAIOT HAMMEHBIIAE 3HAYCHHWSI MOMEHTOB CONPOTHBICHUS Wpx U
Wy .
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MOMEHT CONPOTHBIICHHS PACUYETHOTO KOHTypa OeTOHA JJIsi KOJIOHH KPYIJIOTO CEYCHUS
OTIPENIETISIOT 110 hopMyIIe
LD Ok, i}
J—
4

Wb ,
rae D — nuaMeTp KOJIOHHBI.

8.1.52 3HaueHuss  MOMEHTOB  CONPOTHUBJIEHUSA  TMONEPEYHOM  apMarypsl  IpHU
npofaBnuBaHuu  Weyx) B TOM clydae, KOrja I[ONepedyHas apmarypa pacrojoKeHa
PaBHOMEpPHO BJIOJIb PACYETHOIO KOHTYypa TNPOAABIMBAaHUSA B MpeAenax 30HbI, TPaHHIIbI

KOTOPOM OTCTOSAT HA PACCTOSHUU %0 B KaXXJIyI0 CTOPOHY OT KOHTYpa MpoJaBiIuBaHus OeToHa
(cM. pucyHok 8.13), npUHUMAIOT paBHBIMH COOTBETCTBYIOIIUM 3HAYEHUSIM Wiy 1 W,

[Tpu pacnonoxeHuu nonepeyHor apMaTypsl B INIOCKOM 3JIEMEHTE COCPEIOTOYEHHO IO
OCSIM TPY30BOM IUIOIIAJKU, HApUMEp MO OCH KOJOHH (KpecTooOpa3HOe pacmlojoKeHUe
MOTIEPEYHON apMaTyphl B MEPEKPBHITHN), MOMEHThI COMPOTHUBIICHHS MOMEPEYHON apMaTypbl
ONpEAeNAIOT MO TEM e IMpaBWIaM, YTO M MOMEHTBI CONPOTUBIICHUS O€TOHa, MPUHHUMAs
COOTBETCTBYIOIYI0  (DaKTHUECKYI0 JJIMHY OrPaHUYEHHOIO ydacTKa pacloiOXKEeHHS
MIONEPEYHON  apMaTypbl [0 PAac4eTHOMY KOHTYpPY MpOJABIMBAHUA Lgw U Lgyy
(pucyHok 8.11, 2).

PacueT mI0CKOCTHBIX KeJ1e300eTOHHBIX 3JIEMEHTOB IJIMT U CTEH 10 IMPOYHOCTH

8.1.53 Pacuer mo npoYHOCTH IUIOCKHUX TTUT MEPEKPBITHH, MOKPHITUN U (HyHAAMEHTHBIX
IUTMT CJeIyeT MPOU3BOJIUTH KaK pacdeT IJIOCKUX BbIICJICHHBIX 3JIEMEHTOB HAa COBMECTHOE
neiicTBre M3ruOaroluX MOMEHTOB B HANpaBJI€HUU B3aMMHO NEPIEHIUKYISPHBIX Oced U
KPYTALUIMX MOMEHTOB, MPWJIOKEHHBIX IO OOKOBBIM CTOPOHAM IIJIOCKOTO BBIJEIEHHOTO
JJIEeMEHTa, a TaKXKe Ha JEHCTBUE NPOAOIBHBIX M TOIMEPEUHBIX CHJI, MPHJIOKEHHBIX I10
OOKOBBIM CTOPOHAM ILIOCKOTO 3JIeMeHTa (PUCYHOK 8.14).

Kpome Toro, mpu onupaHuy MIOCKUX ITUT HAa KOJIOHHBI CIIEyeT MPOU3BOAUTH pacyer
IUIMT Ha TPOAABIIMBAHHWE Ha JIEHCTBUE COCPEIOTOYCHHBIX HOPMAJIBHBIX CHJI U MOMEHTOB
cornacHo 8.1.46-8.1.52.

N

Iz

Pucynok 8.14 — Cxema ycuinii, AelCTBYIOIUX HA BbIJAeJeHHBbIH MJIOCKHI 3JIeMeHT eTUHUIHOM
IIMPUHBI
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8.1.54 Pacuer mo MNPOYHOCTH IUIOCKHX IUTAT B OOIEM CiIy4ae pPEKOMEHIyeTCs
MIPOU3BOIUTH MyTEM pa3/eieHHsl MJI0CKOrO 3JIEMEHTa Ha OT/AEIbHBIE CJIOM CXKATOro OETOHA U
pacTsHYTOM apMaTypbl M pacuera Ka)XJOoro CJOosi OTIENIbHO Ha JEHCTBHE HOPMAJbHBIX U
CABUTAIOIIMX CHJI B 3TOM CJIO€, MOJYYEHHBIX OT ACHCTBHS M3rHOAIONIUX U KPYTALIUX
MOMEHTOB ¥ HOPMAaJILHBIX CHJI (pUCYHOK 8.15).

1.0

Ny . 4
_.-"'f Jj "J; ______ Ny
. 4 _gilf s ] | Moy
. ¥y E - = -~ L]
e B A
.it#:\;}{ 5 }J{ =F
| I

Pucynok 8.15 — Cxema ycuinii, AeficTBYIOIIMX B 06TOHHOM W apMATYPHOM CJI0SIX BbII€JI€HHOTO
TIOCKOT0 3JIEMEeHTA IJIMTHI (YCHJIHS HA IPOTHBOIOJI0KHBIX CTOPOHAX YCJIOBHO He MOKA3AHbI)

Pacuer 1UIOCKMX 3JI€MEHTOB IUIMT MOKET TaKXKEe NMPOU3BOJAUTHCA Oe3 pasiesieHus Ha
cion OETOHA M PACTAHYTOH apMaTypbl Ha COBMECTHOE JEHCTBHE M3TMOAIOIIUX U KPYTAIIUX
MOMEHTOB U3 YCIIOBH, OCHOBAaHHBIX Ha 000OIICHHBIX YPABHEHUSIX MPEACILHOTO PABHOBECHS:

(M gy UM )M g M) DM 110 (8.100)
M, g UM (8.101)
My UM (8.102)
M, i UMy, (8.103)

rne My, M,, My, —u3rubaromme U KpyTALIMe MOMEHTHI, JCHCTBYIOLIME Ha BbIIEICHHBIN
IUIOCKHUIM 3JIEMEHT;
M uit, My uity, Moy, — IpEENbHBIE M3THOAIONINE U KPYTAIINE MOMEHTHI, BOCIPHHHMAaEMbIC
IIJIOCKUM BBIJICIICHHBIM JIEMEHTOM.
3Ha4yeHUs MPEICIbHBIX U3rHOAIOMIUX MOMEHTOB My U My i CTICTyET OINpENeNATh U3
pacdyeTa HOPMAaJIbHBIX CEUYECHMM, MEPIECHIUKYIAPHBIX OCAM X U Y, IJIOCKOIO BBIACIECHHOIO
JJIEMEHTa C IMPOAOJBHOM apMaTypoM, NapajuleabHOM ocsiM X U Y, COrnacHO yKa3aHHSM
8.1.1.-8.1.13.
3Ha4YeHUs MPEACTbHBIX KPYTAIIUX MOMEHTOB CIEIyeT ONPEAEISATh 0 0eTOHY Mpxyuir U
0 PACTSHYTON MPOIOJIBHON apMaType My i TIO GOopMyIIam:

My, e D0 1RD7 R, (8.104)
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rae b m h —MeHbIIUA W OOJBIIUN pa3Mepbl COOTBETCTBEHHO IUIOCKOTO BBIICICHHOTO
JJIEMEHTA;

M gyt D0,5R (Agy 1Ay g, (8.105)

sxy,ult

rae Asx 1 Asy — TUIOIIAAU CEUEHUs IPOAOIbHON apMaTyphl B HallpaBiieHUU oceil X 1 Y
ho — paboyasi BBICOTA MTOTIEPEYHOTO CEUCHUS TUTHTEHI.

Jomyckaercss OpUMEHSATh W JPYrHMe METOJbl pacyeTa MO MPOYHOCTU IIJIOCKOTO
BBIZICJICHHOTO 3JIEMEHTa, T[OJyYEeHHbIE HAa OCHOBE pPAaBHOBECHS BHEUIHUX YCHIIHM,
JNEHCTBYIONUX MO OOKOBBIM CTOPOHAM BBIJEICHHOTO 3JIEMEHTa W BHYTPEHHUX YCHIUU B
JHaroHaJabHOM CEYEHHUH IIJIOCKOI'0 BRIASICHHOIO dJIEMEHTA.

IIpu neicTBUM Ha BBIICICHHBIM IJIOCKUM AJIEMEHT IUIMT TAKXKE IMPOJOJIBHOM CHIIbI
pacyer ciueayeT MPOM3BOAUTH KAaK JUISl BBIAEIEHHOIO IUIOCKOTO 3JIEMEHTA CTEH COTrJIAaCHO
8.1.57.

8.1.55 Pacuer mJIOCKOro BBIJEJIEHHOIO 3JIEMEHTa Ha JEHCTBHE IONEPEYHBIX CHII
CIEAYyeT MPOU3BOAUTD U3 YCIIOBUS:

& 9 (8.106)
Qx,ult Qy,ult

rae Ox u Q) —nonepeyHble CUJIbl, JIEHCTBYIOIIME IO OOKOBBIM CTOpPOHAM IUIOCKOTO
BBIJIEJIEHHOTO 3JIEMEHTA;
Oxuit 1 Qy,uis — IPENEbHBIE TIONEPEYHBbIE CHJIBI, BOCIPHUHMMAEMBbIE IJIOCKUM BbIJECIEHHBIM
AJIEMEHTOM.
3HaueHus NpeeNIbHBIX MOMEPEYHbIX CUJT ONIPENESIOT o hopmyIie:

Qult 0 Qb N st > (8 1 07)

rae Op u Qs — IpefiesibHbIe TIONEePEeUHbIe CHIIbI, BOCIPUHUMAEMbIE€ COOTBETCTBEHHO OETOHOM
Y TIOTIEPEYHOM apMaTypoi U ompenesieMble o (hopmysam:

0, [10,5R,,bhy ; (8.108)

Qs L sy, (8.109)

T€ ¢sw — FHTCHCUBHOCTH TOTIEPEYHOTO apMHUPOBaHMS, ornpeensemas mo Gopmyie (8.59).

8.1.56 PacueT mo mpoYHOCTH CTEH B OOIIEM CiTydae ClaeAyeT IPOU3BOJANTH KaK MIOCKHX
BBIICJICHHBIX O3JEMEHTOB Ha COBMECTHOE JIeHCTBME HOPMAJbHBIX CHJI, H3rHOAONUX
MOMEHTOB, KPYTAIIUX MOMEHTOB, CABUTAIOIIMX CHJI, MONEPEYHBIX CHJI, MPUIOKEHHBIX MO
OOKOBBIM CTOPOHAM ILIOCKOTO BBIZICJICHHOTO 3JIeMeHTa (PUCYHOK 8.16).

8.1.57 Pacuer cTeH B o0mieM cirydae peKOMEHIYEeTCsl MPOU3BOIUTD IyTEM pa3/ielieHUs
IUIOCKOT'O 3JIEMEHTAa Ha OTAENbHBIE CIIOM CKAaTOro OETOHA U PAcTSIHYTOM apMaTyphbl U pacueTa
KQXKIO0ro CJIOS OTAEIbHO Ha JECTBHE HOpPMANbHBIX W CIBUTAIONIMX CHJI B 3TOM CIIOE,
MOJyYEHHBIX OT JACUCTBUSA W3THOAIOMIMX M KPYTSIIUX MOMEHTOB, OOLIMX HOPMaJbHBIX U
CABUTAIOLIUX CUJI.
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1.0

Pucynok 8.16 — Cxema ycujinii, 1eliCTBYIOIUX HA BbIAeJeHHBIH MJIOCKH 3JIeMeHT eTUHUIHOM
IIMPHUHBI CTeHbI (YCUJIHMS HA MPOTHBOMOJIOKHBIX CTOPOHAX YCJIOBHO He MOKA3aHBbI)

Jlomyckaetcst MpoU3BOAUTH pacueT Oe3 pas3zesieHuss Ha clou OeTOHa U PacTIHYTOM
apMaTypsl OTAEIBHO U3 MJIOCKOCTU CTEHBI Ha COBMECTHOE JIeMCTBHE U3rHOaloIuX MOMEHTOB,
KPYTALUIMX MOMEHTOB M HOPMAJbHBIX CHJI U B IJIOCKOCTU CTEHBI Ha COBMECTHOE JeiCTBHE
HOPMAJIbHBIX M CIBUTAIOIINX CHIL.

Pacder cTeHBI B CBOEHM IUIOCKOCTH PEKOMEHAYETCS MPOU3BOAUTH W3 YCIOBUM,
OCHOBaHHBIX Ha 00OOIIECHHBIX YPAaBHEHUSAX MPEIEIbHOTO PAaBHOBECHS:

2
(Nx,ultDNx)(Ny,ultDNy)DnyDO; (8110)
Ny Ny (8.111)
Ny ON,; (8.112)
Nyt DNy 5 (8.113)

rae Ny, Nyu Ny —HOpManbHble U CABHUTAIOLIUE CHJIBI, JEHCTBYIOUIME 1O OOKOBBIM
CTOPOHAM TIJIOCKOTO BBIIEJIEHHOTO AJIEMEHTA;
Ny uits Ny,uir & Nxy,ui — IpEI€TIbHBIE HOPMAJIBHBIE W CIBUTAIOLIME CHUJIbl, BOCIIPUHHUMAEMBbIE
IJIOCKMM BBIJICIICHHBIM 3JIEMECHTOM;
3Ha4YeHMS MPEACIbHBIX HOPMAIBHBIX CHI Nyuir U Ny i CIENYET ONPENEsATh U3 pacuera
HOPMAJIBHBIX CEUEHUH, MEPICHIUKYISIPHBIX OCSAM X U Y, TIIOCKOTO BBIZICIICHHOTO 3JIEMEHTA C
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BEPTUKAJIbHOW M TOPU3OHTAJIBHOM apMarypoil, mapaymieabHod ocam X u Y, corjacHo
ykazanusm 8.1.14-8.1.19.

3HaueHUs! MPEEeNbHBIX CABUTAIONIMX CUJI CIEAYET OMPENENATh M0 O€TOHY Npxyuir U 1O
apmatype Nsxy,ui 10 popMysam:

Nbxy,ult N Oa3RbAb > (8 1 14)

rac Ab - pa60qa;1 rmjiomanab moncpeYHOro CCUYCHUA GCTOHa BBIICJIICHHOI'O 2JIECMCHTA.
Noyuts DO,5R (A D 4y), (8.115)

SXy

rae Asx 1 Asy — TUIOWAAb CEYEHMsS] apMaTypbl B HampaBlieHHH oceld X U Y B BBLICIEHHOM
DJIEMEHTE.

Pacuer W3 MIOCKOCTH CTEHBI MPOM3BOIAT AHAIOTHYHO paCUeTy IUIOCKUX IUTHT
MIEPEKPBITHI, ONPEAEIIsis 3HAYCHHS MPESTbHBIX N3THOAIOIMMX MOMEHTOB C YY€TOM BIIUSHUS
HOPMAJIBHBIX CHII.

Jlomyckaercsi TpUMEHSATh W JPYTHE METOIbl pacdyeTa IO MPOYHOCTH IIJIOCKOTO
BBIZICJICHHOTO JJIEMEHTA, TIIOJyYeHHbIE HAa OCHOBE pPAaBHOBECHS BHENIHUX YCHIIHM,
JIEHCTBYIONTUX IO OOKOBBIM CTOPOHAM BBIJICJIEHHOTO JJIEMEHTA, U BHYTPEHHUX YCHJIHHA B
JHaroHaJbHOM CEYEHHUH BBIIECICHHOrO JIEMEHTA.

8.1.58 Pacuer mo NpOYHOCTH TUIOCKMX BBIJICJICHHBIX 3JIEMEHTOB CTEH Ha JCHCTBHUE
MOTIEPEYHBIX CHJI CJIEYEeT MPOW3BOJIUTH AHAJTOTHYHO PacyUeTy IUIUT, HO C YYETOM BIIUSHUS
MIPOJIOTBHBIX CHJI.

8.1.59 Pacuer mo TpemMHOCTOWKOCTH TUTHT (MO OOpPa30BaHUIO W PACKPBITHIO TPEIIUH
HOPMAJIBHBIX K TIPOJOJIBHOM OCH DJIEMEHTAa), CJIeAyeT NPOU3BOAUTH Ha JEHCTBHE
M3TUOAIMKUX MOMEHTOB (0€3 ydeTa KpyTAIIUX MOMEHTOB) COTJIACHO YKa3aHUsAM pasnena 8.2.

8.2 Pacyer »3j1eMEHTOB :Kele300€eTOHHBIX KOHCTPYKIHUI 1O MpeaejabHbIM
COCTOSIHMSIM BTOPOii rPyNiibl

O01mme MoJI0KeHUus

8.2.1 Pacuetsl 110 peAeIbHbIM COCTOSIHUSIM BTOPOM TPYIIIBI BKIIOYAOT:

pacuer o 00pa30BaHUIO TPEIIUH;

pacyer 1o pacKpbITUIO TPEIIUH;

pacdeT mo aedopMariusm.

8.2.2 Pacuer mo 00pa3oBaHUIO TPEIIUH MPOU3BOIAT, KOTJa HEOOXOIUMO 00ECIeunuTh
oTcyTcTBUE TpenuH (cM. 4.3), a TakKe KaK BCTIOMOTATEIbHBIM MPHU pacyeTe MO PaCKPHITHIO
TPEIIMH ¥ 10 AehOpMaITUIM.

8.2.3 Ilpu pacuere mo oOpa30BaHMUIO TPEUIUH B LEJAX MX HEAOMYIICHHUS KOd(PPHUIIMeHTt
HAJEKHOCTH T10 Harpyske npuHuMaiot [ j>1,0 (kak npu pacdere o npounoctH). [Ipu pacuere
M0 PACKPBITHIO TpemMH U 1o aedopmanusM (BKIOYas BCIIOMOTATENbHBIA pacyeT 1o
00pa30BaHMIO TPEUINH) MPUHUMAIOT KO3()PHUIIMEHT HaJeKHOCTH 110 Harpyske [/ = 1,0.

Pacuer xe1e300€TOHHBIX 3J1IEMEHTOB 110 00Pa30BAHMIO U PACKPBITHIO TPEIIUH

8.2.4 Pacuer kene300€TOHHBIX DJIEMEHTOB MO OOpPa30BaHHUIO TPEIIMH MPOU3BOIAT M3
YCIIOBHSL:

MUIM,,.; (8.116)

cre

rae M — u3rubaromuii MOMEHT OT BHEIIHEH Harpy3ku OTHOCHTEIBHO OCH, HOpPMAaJbHOU
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K IUIOCKOCTH JEHCTBUS MOMEHTa U TMPOXOJAIIEH uepe3 ULEHTP TAKECTH
MPUBEICHHOTO MOMEPEYHOT0 CEUEHUS DIIEMEHTA;
Mre — M3TUOAIOIUIA MOMEHT, BOCIPHHHUMAEMBI HOPMAJbHBIM CEYCHHEM JJIeMEHTa TP
00pazoBaHUM TPEIIWH, onpeesieMblii o Gopmyne (8.121).
Jlis 1LeHTpallbHO pACTAHYTBIX D3JEMEHTOB O00pa3oBaHUE TPEUIMH OINPEACTSIoT U3
YCIIOBHSL:

NON,,.,, (8.117)

rae N — npoA0JIbHOE PaCcTATUBAIONIEE YCHIIME OT BHELIHEN HArPy3KH;
Nere — IPOIOABHOE  PACTATUBAIONIEE  YCHIIME, BOCIPUHHMMAEMOE  JJIEMEHTOM TP
o0pa3oBaHMUM TPEIIUH, ONpeaensieMoe coriacHo 8.2.13.

8.2.5 B Tex cnyuasix, Korja BbINOJHAIOTCS ycioBus (8.116) unu (8.117), BRINOTHSAIOT
pacder TO PACKPBITHIO TpEemMH. Pacder >Xene300eTOHHBIX SJIEMEHTOB MPOU3BOIAT IO
HEMPOIOKUTEIILHOMY U MPOJAOHKUTEIIbBHOMY PACKPBITHIO TPEIIUH.

HenpopomkuTenbHOe pacKpbITUE TPEIIMH OMNPENEISIOT OT COBMECTHOIO JEUCTBUS
MOCTOSIHHBIX M BPEMEHHBIX  (IJIMTENBHBIX W KPAaTKOBPEMEHHBIX)  HArpys3ok,
MPOJIOJKUTENBHOE — TOIBKO OT MOCTOSTHHBIX U BPEMEHHBIX JJIUTEIbHBIX Harpy3oK (4.6).

8.2.6 Pacuer 1o pacKpbITUIO TPELIUH NPOU3BOAST U3 YCIOBUS:

Aepe QAereult- (8.118),

I/I€ dcre — IIUPUHA PACKPBITUS TPELIUMH OT JEHCTBUS BHEIIHEH HArpys3Ku, oOIpeaeisemas
corjacuo 8.2.7, 8.2.15-8.2.17.
Aecre,ult — IPEETBHO JOIYCTUMAs LIMPUHA PACKPBITHS TPELIHH.

3HAYCHUS dere,uis TPUHUMAIOT PAaBHBIMU:

a) U3 yCJIOBUS 00eCIeYeHUsI COXPAaHHOCTH apMaTypbl

knaccoB A240...A600, B500:

0,3 MM — IIpy IPOJOIKUTEIBHOM PACKPBITUU TPEIINH;
0,4 MM — Ipy HENPOAOHKUTEIBHOM PAaCKPBITUH TPEIINH;

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

auaMerpom 12 mwm:
0,2 MM — TIpy TPOJOJKUTEIBLHOM PACKPBITUHU TPELIHH;
0,3 MM — Ipy HENPOAOHKUTEIBHOM PAaCKPBITUH TPEIINH;
kiaccoB B,1500, K1500 (K-7), K1600 guamerpom 6 u 9 mm:
0,1 MM — ipy TPOJOIKUTEIBHOM PaCKPBITUU TPEILINH;
0,2 MM — Ipy HENPOAOHKUTEIBHOM PAaCKPBITUH TPEIINH;

0) U3 YCIIOBHS OTPAaHMYCHUS TPOHUIIAEMOCTH KOHCTPYKIIHIA

0,2 MM — Ipy IPOJOIKUTEILHOM PAaCKPBITUU TPEIINH;

0,3 MM — Ipy HENPOJOJHKUTEILHOM PACKPBITUU TPELIMH.

8.2.7 Pacuer  Kene300€TOHHBIX 3JIEMEHTOB clenyeT  IPOU3BOJIUTH 1o
IPOJODKUTEIBHOMY U 110 HENPOJIOJDKUTEIIBHOMY PACKPBITUIO HOPMAJIBHBIX M HAKJIOHHBIX
TPEILHUH.

HIupuHy IpOAOIKUTEIBHOTO PACKPHITHS TPELIHH ONPEACISIOT 1o hopmyre

Aere U Aerel (8.119)
a IUPUHY HETPOJOJDKUTEIBHOTO PACKPBITUS TPEIIKH — 10 (hopmyre

Aere N Aerel N Aere2 N eres (8.120)
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rle a,,., — IIUpUHA PACKPBITUS TPEIIMH OT IPOJOJIKHTENBHOIO IEHCTBUS IOCTOSHHBIX
Y BPEMEHHBIX JUIMTEIbHBIX Harpy3o0K;
..o — IIMPHHA PACKPBITUS TPEIIUH OT HENPOAOJDKUTENBHOIO NEWCTBHSA IHMOCTOSHHBIX
Y BPEMEHHBIX (IJIUTENbHBIX U KPaTKOBPEMEHHBIX ) HAIPYy30K;
a,..3 —IIMPHHA PACKPBITUS TPEIIUH OT HENPOAOJDKUTENBHOIO NEWCTBHSA IOCTOSHHBIX

1 BpEMCHHBIX JJIMTCIbHBIX HAIpy30K.

Onpenesienne MOMeHTa 00pa30BaHUsl TPELIMH, HOPMAJIBHBIX K MPOA0JbHON 0OCH
3JIeMeHTa

8.2.8 Msrubaromuit MomMeHT M., Tpu oOOpa30BaHMM TpENIMH B OOIEM cCiydae
ompenensercs mo aegopMannoHHON Moaenu corjacHo 8.2.14.

J171s 371eMeHTOB NMPSMOYTOJIBHOTO, TABPOBOT'O MJIM JABYTaBPOBOTO CEUEHHUS C apMaTypoil,
pAacCIlOIOKEHHON y BEepXHEH W HWXKHEH TpaHeld, MOMEHT TPEIIMHOOOpa3OBaHUS C YYETOM
HEYNpYrux aedopManuil pacTIHyTOro 6€ToHa JOMYCKAeTCsl ONPeAesaTh COIIACHO YKa3aHUSIM
8.2.10-8.2.12.

8.2.9 JlomyckaeTrcsi MOMEHT 0Opa3OBaHHS TPEIIWH OMPENEesATh 0e3 ydeTa HEeyNmpyrux
nedopmaruii pactsHytoro O0etoHa mo ykasaHusMm 8.2.11, mpunumas B dopmyne (8.121)
Wpi=Wyea. Ecn ipu 3ToM ycnosue (8.118) unu ycnosue (8.139) He ynoBIETBOPSIIOTCS, TO
MOMEHT 00pa30BaHUSl TPEUIMH CIEAYeT OMpENesTh C y4eTOM HEYyNpyrux aedopmariuii
pactsiHyTOro O€TOHA.

8.2.10 MomeHT o00pa3oBaHUs TPEHIMH C YYETOM HEYNpyrux aedopmainuii
pacTsiHyTOro O€TOHa ONPEAENsAiOT B COOTBETCTBUU CO CIEIYIOIIMMU MOJOKEHUSIMU:

cedeHus nocie aeopMuUpoBaHUS OCTAIOTCS TUIOCKUMU;

SIIOPY HAIPSHKEHUN B CKATOM 30HE O€TOHA MPUHUMAIOT TPEYToJbHON (OPMBI, KaK s
ynpyroro Tejia (pucyHok 8.17);

SIIOPY HAMPSDKEHUH B PACTIHYTOW 30HE O0€TOHA MPUHUMAIOT TPANelueBUIHON (HOPMBI
C HaNpsDKEHUSIMU, HE TPEBBIIAIONIMMU PAcUeTHBIX 3HAYEHHM CONpOTUBJICHHS OeToHa
pacTsHKEHUIO Rpy ser;

OTHOCHUTENIbHYIO JAedopMannio KpalHEero pacTsIHyTOrO0 BOJIOKHA O€TOHAa MPUHHUMAIOT

paBHOM ee MpeAeNbHOMY 3HAueHUIo [, IPU KPaTKOBPEMEHHOM JEHWCTBUU Harpy3Ku
(8.1.30); npu xByX3HA4HOH d1I0pe AedopMalumii B ceueHnn snementa [y, ,;, [10,00015;

HaNpsDKEHUS B apMaType MPUHUMAIOT B 3aBUCMMOCTH OT OTHOCHTEJBHBIX J1eopMaruii
KakK Uil yIpyroro Tena.

8.2.11 MomeHT oOpa3oBaHUS TPEUIMH C Y4YETOM HEyNpyrux Jaedopmanuii
pacTaHyToro 6eToHa OnpeAessioT o Gpopmyine

M, Ry s (W, [IN (e, (8.121)

rae Wy — ynpyromiaacTuuecKuii MOMEHT COTPOTHUBIICHUSI CEUEHUS I KpalfHero pacTaHyTOTro
BOJIOKHA O€TOHA, OTpeesieMbIi ¢ yaeToM nosioxeHui 8.2.10;
€x — pacCTOSTHUE OT TOYKH TPUIIOKEHHUS TPOJOJbHOW cuiabl N (pacrosoKeHHON
B LIEHTPE TSXKECTH MPUBEIECHHOTO CEYEHUS dJIEMEHTa) 110 ApOBOI TOUKHU, Hanboee
yIaJI€HHOM OT PacTSHYTON 30HBI, TPEITUHOOOPA30BaHUE KOTOPOU MPOBEPSAETCHI.
B ¢opmyne (8.121) 3HaK «WIHOC» TPUHUMAIOT MPU CKUMAIOIIECH MPOAOILHON cuie N,
«MUHYC» — TIPU PACTATUBAIOIICH CuIIe.
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oy

(D
(
|

1 — YpoBeHb IIEHTpa TSHKECTH MPUBEACHHOTO TIONEPEIHOTO CEUCHUS

Pucynok 8.17 — Cxema HanpsizkeHHO-1e(OPMUPOBAHHOTO COCTOSIHUS CeYeHUsI IJeMeHTa pHU
npoBepke 00pa3oBaHusi TPEIMH MPHU AeHCTBUN U3TrHOaIoNIero MoMeHTa (a), U3rudarouero
MOMEHTA M MPOAOJIbHOM CHIBI (6)

s mpsIMOYTOJIbHBIX CE€YEHUW M TaBPOBBIX CEUEHHMU C TOJKOW, pPACMOJIOKEHHOW B
CKaToW 30HE, 3HaueHue W), Npu JEeUCTBUM MOMEHTAa B IUIOCKOCTH OCH CHMMETPHH
JIOTIYCKAeTCsl IPUHUMATh PAaBHBIM

W DL,3W,eq s (8.122)
rae Wyea — ynpyruii MOMEHT CONPOTHUBIICHUSI MPUBEACHHOIO CEYEHHS MO PACTIHYTOM 30HE

CEYEHUsI, ONPEIEAEMbIid B COOTBETCTBHHM C 8.2.12.
8.2.12 MowmeHT conpoTUBIACHUS Wyeq U PACCTOSIHUE €x OTIPEIEISIOT 10 (hOpMYyIIaMm:

I
Wy 1=red (8.123)
Yt
e [ @, (8.124)
Ared

rac Ireq — MOMEHT HHCpIUU MPHUBCACHHOI'0 CCUCHUA BJICMCHTA OTHOCUTCIIBHO C€T0 LCHTpPA

TAXKECTU
Lo U1 U1 0T (8.125)
I, I;, I's — MOMEHTBI MHEPLIMM CEUYCHM OETOHA, PACTSIHYTOM apMaTypbl M CKaTOW apMaTyphbl
COOTBETCTBEHHO;
Areq — TIIOIIAJL TPUBEICHHOIO TIONEPEYHOI0 CEUYEHHUS JJIeMEHTa, olpeneisemMas o
bopmyie
Aqg DADA DA (8.126)

1 — k03¢ GUIMEHT NPUBEACHUS apMaTyphl K OETOHY
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E
0=,
E,

A, A, A /- nomany IMoONepeyHoro CcedyeHus OETOHA, PACTAHYTOM M CKAaTOH apMaTypsl

COOTBETCTBEHHO;
V:—paccTosiHue OT Hauboyiee pPAacTAHYTOro BOJIOKHA O€TOHAa /10 ILIEHTpa TKECTH
MIPUBEICHHOTO MOMEPEYHOr0 CEUEHUS dIIEMEHTa

S

Jred

e U
Ared

)
311€Ch St red — CTATUYECKUIT MOMEHT ILIOIIAAN IPUBEIEHHOTO MOMEPEYHOT0 CEUCHHUS dIIEMEHTa
OTHOCUTEILHO HauOoJiee pacTIHYTOTO BOJIOKHA OE€TOHA.
JlomyckaeTcst MOMEHT CONPOTUBICHUS Wyeq OTIPENENATh 03 yueTa apMaTyphl.
8.2.13 Vcwmme N npu 00pa30BaHUM TPEIIMH B IIEHTPATBHO PACTSIHYTHIX dJIEMEHTaX
OTIPENIETISIOT 110 hopMyIIe

Ncrc N Aredmbt,ser' (8.127)

8.2.14 Omnpenenenne MoOMeHTa o00pa3oBaHUsS TPEIIMH HA OCHOBE HEIMHEHHOU
nehopMaMOHHON MOJENU TMPOU3BOAAT HMCXOAS M3 OOIIMX MOJIOKEHUH, MPHUBEACHHBIX B
6.1.24 u 8.1.20-8.1.30, HO c yueToM pabOTHI OE€TOHA B PACTSAHYTOM 30HE HOPMAJIBLHOTO
CEYCHHS, OMNpEACISIEMOM TUarpaMMOW COCTOSIHHSI PacTSIHYTOro OeroHa coriacHo 6.1.22.
PacueTHble XapaKTepUCTHKU MaT€pUAIOB MPUHUMAIOT JJISl MPEAETbHBIX COCTOSHUN BTOPOM
TPYIIIHL.

3HaueHue M. ONPENENAIOT U3 PELICHHS CUCTEMbl yYpaBHEHUM, MPEACTABICHHBIX B
8.1.20-8.1.30, mpuHUMAas OTHOCUTEIBHYIO JAehopMariio 0€TOHA [ himax Y PACTSIHYTOM TpaHU
3JIEMEHTA OT JICUCTBUS BHEIIHEH HArpy3Ku, paBHOW MPeaeIbHOMY 3HAYEHHUIO OTHOCUTEIIBHOM
nedopmaruu OETOHA MPU PACTSHKCHUH |y, i, OTIPEACIIIEMOMY COTJIACHO yKazanusm 8.1.30.

PacueTr mMpuHBI PACKPBHITUS TPELIUH, HOPMAJIbHBIX K IPO0JbHON OCH 3J1eMeHTa

8.2.15 [lupuHy packpbITHs HOPMAalbHBIX TpeWMH d..; (=1, 2, 3 — cm. 8.2.7)

OTIPENIETISIOT 110 (hopMyIIe

[

cre,i
S
rae [ s — HanpshkeHWe B NPOJOJIBHOM pacTSHYTOW apMaType B HOPMaJbHOM CEUEHUH
C TPEUIMHOW OT COOTBETCTBYIOLIEHM BHEUIHEW HArpy3Ku, ONPEACISIEMOE COTJIACHO
8.2.16;
ls—6a3oBoe (0e3 yuyera BIMAHHS BUAA MOBEPXHOCTU apMaTyphbl) PACCTOSHUE MEXKIY
CMEXHBIMU HOPMaJIbHBIMH TPEIIMHAMH, OTIpeAesseMoe coriacHo 8.2.17;
1y — KOO PUIMEHT, YYUTHIBAIOUIMI HEPABHOMEPHOE paCHpeesieHHe OTHOCHTEIbHBIX
negopmanuii pacTAHYTOM apMaTypbl MEXIY TPELIMHAMU; JOIYCKAeTCsl MPUHUMATh
koopduuuent [y = 1; ecnu mpu stom ycioBue (8.118) He ymommerBopsieTcs,
TO 3HaueHue [y ciaemyer onpeaensts o Gopmyne (8.138);
@1 — K03 PULIMEHT,  YYUTHIBAIOIIMKA  MPOAODKUTEIBHOCTh  JCHCTBHS — HAarpysKH,
NPUHUMAEMBbI PaBHBIM:
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1,0 — mpu HENMPOJOIKUTENBHOM JEHCTBUU HATPY3KH;
1,4 — mpu IPOAOIIKUTEIILHOM JICMICTBUM HArpy3KU;

@2 — KO3 DHUIMEHT, YIUTHIBAIONUKA TPOGUIL TPOIOJIBHOM apMaTypbl, MPUHUMAEMBIHA
PaBHBIM:
0,5 — st apMaTyphl IEPUOAMYECKOTO MPOGUIIS U KaHATHOM;
0,8 — 15 TIIaIKOM apMaTyphl;

¢3 — KO3 (PUIMEHT, YIUTHIBAIOLIUI XapaKTep HArpy>KEHUs, IPUHUMAEMBbIA PaBHBIM:
1,0 — a5 21eMEHTOB U3rH0AEMBIX M BHELICHTPEHHO CKAThIX;
1,2 — nJ1st pacTAHYTBIX 3JIEMEHTOB.

8.2.16 3HayeHus HampspKeHHs [, B pacTAHYTOH apMaType U3rubaeMbIX JIEMEHTOB

OTIPENIETISIOT 110 (hopMyIIe
M (hO 0 Ye )

I red

0, O M, (8.129)

rac Ired’yc — MOMCHT HWHCPHUU U BLBICOTA C)KaToi 30HBI MNPUBCACHHOI'O IOICPEHYHOI'O

CCUEHHUS DIIEMEHTA, ONPENENIIEMbIE C YYETOM IUIOLAAM CEYEHUS TOJIBKO
C)KaToW 30HBI OETOHA, IIIOLIA/ell CeYEeHUsl PACTSHYTOM M C)KaTOW apMaTypsl
cornacHo 8.2.27, mpuHHMas B COOTBETCTBYIOUIMX (OpMyNnax 3HAuYCHUS
K03 pUIEHTa IPUBEAECHUS apMaTyphl K 6eToHy [, L1 .

Jns m3ruGaembIX 371eMeHTOB V.=x (pucyHok 8.18), rme x — BBICOTA CXKaTOW 30HBI

OeToHa, onpezensemas corsacHo 8.2.28 mpu [, [l .

3HadyeHne Kod(p(UIMEHTa NPUBEACHUS apMaTypbl K OETOHY Os1 OINpPENEeNSIOT IO
bopmyne
E

0, O—s (8.130)
’ Eb,red

rne Ep red — TPUBECHHBIA MOJYNb JeQOpPMaLMU CKATOTO OETOHA, YYUTHIBAIOIINN HEYNpyrue
nedopmaruu cxaroro 0eToHa M onpeaesieMblil mo Gopmyie

Ry,
Ep yoq 1 —22—. (8.131)
1red

OtHocuTenbHYIO nedopmariuio 0eToHa €p1,e¢ MPUHUMAIOT paBHOM 0,0015.
JlomyckaeTcst HanpshKeHHe [y ONpeneNaTh 1o GopMmyIie
M

g s
ZSDAS

0 (8.132)

N

II€ Z, — PacCTOSIHUE OT ILICHTpPa TSHKECTH PACTAHYTOM apMaTypbl 10 TOYKU IPUIIOKCHHS

PaBHOJCHCTBYIOLICH YCUIIMI B CXKATOW 30HE 3JIEMEHTA.
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4]

Ey T B Ty,

1 — ypOBEHB IIEHTPA THKECTH MPHBEICHHOTO MOTIEPEYHOTO CEUCHNUS

Pucynox 8.18 — Cxema HanpsizkeHHO-1e()0OPMHUPOBAHHOTO COCTOSIHHS JJIeMEHTA ¢ TPeIUMHAMH
NpH JAeiicTBUU U3ru6alonero MoMeHTa (a, ), N3rudawIero MOMeHTa U MPOA0JILHON CHIIbI (8)

Jl7ist 3IEMEHTOB TPSIMOYTOJIBHOTO IOTIEPEYHOT0 CEUEHHs MPH OTCYTCTBUHM (Win 0e3
ydeTa) C:KaToi apMaTypsl 3HAYEHUE Z, ONPEACIAIOT 0 popMyrie

z, [h D% . (8.133)

Jlnst  27IEMEHTOB  MPSMOYTOJIBHOTO, TaBpOBOTO (C TIOJKOM B C)XaToW 30HE) U
JBYTaBPOBOI'O MOIEPEYHOT0 CEUYEHHs AOIMYCKAETCs 3HAaUE€HHE z, NPUHUMaTh paBHbIM 0,8/, .

IIpu nelictBun n3rubaromero MOMeHTa M W NpONOIbHOH cuabl N HampsbkeHue [l B
pPacTSHYTOU apMaType ONMpeaesIoT 1Mo GopMyIie
M [hy Oy, [l N [
UG O N
] I red Ared ]

(8.134)

K} sl »

rae A,,;,Y, — IUIOIAaAb IPUBEACHHOIO MONEPEYHOr0 CEYCHHs DJIEMEHTa U PACCTOSHUE OT

HanOoJsiee CXKATOro BOJIOKHA OETOHa 1O IIEHTpa TSDKECTH HPUBEICHHOTO
CeUeHHsl, OmpeneNsieMble MO OOMMM MpaBHJaM pacdyeTa I'e€OMETPHYECKUX
XapaKTEpUCTUK CEYEHUH YNPYruX B3JIEMEHTOB C YYETOM IUIOIIAIU CEUEHUs
TOJIBKO C)KaTOW 30HBI OETOHa, IUIOUIA/eil CeueHHUs] PACTIHYTOM U CXKaToi
apMaTypsbl coriacHo 8.2.28, npuHUMas KO3(QQHUIMEHT MPUBEACHUS apMaTyphl
K OeToHy L.

Homnyckaercs HanpsbkeHHe [, onpenensars 1no popmyie
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N(e,zy)

0, O
AS }S

, (8.135)

I/I€ es — PACCTOSIHME OT ILIEHTpa TSHKECTH PACTIHYTOM apMmarypbl 10 TOYKH TNPUIOKECHUS

. M
MPOJOJBLHOM CUJIBI N ¢ y4ETOM IKCHEHTPUCUTETA, PABHOTO v

JIst 2JIeMEHTOB MPSMOYTOJIBHOTO CEUYCHMsI MPU OTCYTCTBHHM (MK O€3 ydeTa) CKaTou
apMaTypbl 3HaueHHE <z, JOINyCKaeTcs ompenensath 1o ¢opmyne (8.133), B koTopoi

X, — BBICOTA CXKAaTOM 30HBLI OETOHA C Y4€TOM BJIMAHUA HpOI[OJ'IBHOﬁ CUJIBI, ommpeacisieMas

m

cornacHo 8.2.28, npuHuMas K03(QQHULUUEHT IPUBEIECHHU apMaTypsl K OeToHy [, L1 ;.

Jlnst  2JIEMEHTOB  MPSMOYTOJIBHOTO, TaBpOBOTO (C TIOJIKOM B C)KaToW 30HE) U
JBYTaBPOBOI'O MOIEPEYHOI0 CEUEHHs AOIYCKAETCA 3HAYE€HUE z, NPUHUMATh paBHbIM 0,7/ .

B dbopmynax (8.134) u (8.135) 3HaK «IUIHOC» MPUHUMAIOT NPU PACTATUBAIOIICH, a 3HAK
«MHUHYC» TIPU CKUMAIOIIEN MPOJOJIBHOM CHUIIE.

Hanpspkenus [y He TOKHBI NIPEBbIIATh Rs, ser.

8.2.17 3nauenus 0a30BOTO pACCTOSHUA MEXAY TpEHIMHAMHU [; OMPENemsoT TI0
dbopmye

L0 o,sa%ms (8.136)

s
u npuHumarotT He MeHee 10 ds u 10 cm u He 6onee 40 ds u 40 cm.
3nech Ap: — TIIOIA/Ib CEUSHHsI PacTSAHYTOro OETOHa;
As — JIOIIA b CEYCHUS PACTSIHYTON apMaTyphbl;
ds — HOMUHAJIbHBIN THAMETP apMaTypébl.
3Ha4yeHus1 Ap; OTIPENIENAIOT 10 BBICOTE PACTSAHYTOM 30HBI OETOHA X/, UCIIOIB3Ys MIPABUIIA
pacueTa MOMEHTa 00pa30BaHus TPEIIMH COrMIacHO yKazaHusM §8.2.8 — 8.2.14.
B nmo6oMm cnydae 3HaueHHE Ap IPUHUMAIOT PABHBIM IJIOIAN CEUEHHS IIPU €€ BBICOTE
B Ipezieniax He MeHee 2a u He 6onee 0,5/ .
8.2.18 3nauenus kodpPuuHEHTa Y ONPENENAIOT N0 hopMyIIe

ﬂs,crc
O, U100,8——, (8.137)
DS
TZ€ Os,crc — HAIIPSDKEHUE B IIPOJOJIBHOM PAaCTSAHYTOM apMaType B CEUYEHUHU C TPEILIMHOU cpasy
nocsie o0pa3oBaHUS HOPMAJIBHBIX TPEIIWH, ONpeenseMoe 1o ykazanusm 8.2.16,
NPUHUMAs B COOTBETCTBYIOIUX (hopMynnax 3HaueHUst M=Mc;
Os — TO XK€, IIpU JECUCTBUU PACCMaTPUBAEMOMN HATPy3KH.
Jliist m3rubaeMbIxX 3JIEMEHTOB 3HAYCHHE KOIPPUITMSHTA s TOIMYCKASTCS OMPEAEISATh 10
bopmye

O, mjo,saj‘% : (8.138)

rie Me. onpenenstor o popmyie (8.121).
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Pacuer 3j1eMeHTOB keJj1e300e TOHHBIX KOHCTPYKIUi 10 JedopManusam

8.2.19 Pacyer »JeMEHTOB JKEJE300€TOHHBIX KOHCTPYKIMH 10 Jedopmarusam
MIPOU3BOJIAT C YUETOM SKCILTyaTaIl[MOHHBIX TpeOOBaHUH, MPEABABIAEMbIX K KOHCTPYKLIUSIM.

Pacuet o nedopmarusm ciaeayeT Iporu3BOANTH HA ICHCTBHE:

MOCTOSTHHBIX, BPEMEHHBIX UIUTEIbHBIX M KPATKOBPEMEHHBIX HAarpy3ok (cMm. 4.6) mpu
orpaHuueHuu aedopmannii TEXHOJOTHIECKHUMH UM KOHCTPYKTUBHBIMU TPEOOBaHUSIMMU;

MOCTOSIHHBIX W BPEMEHHBIX JIMTENbHBIX HArpy30K IMPH OrpaHUYEHUU AepopMariuii
ACTETUYECKUMHU TPEOOBAHUSIMH.

8.2.20 3HaueHus NpPENeTbHO IOMYCTUMBIX JAeGOpMalUi 3JIEMEHTOB NPHHUMAIOT
corsiacHo CII 20.13330 1 HOpMaTUBHBIM IOKYMEHTaM Ha OTAEIbHbBIE BUIbl KOHCTPYKIUH.

Pacuer kej1e300€TOHHBIX 3J1EMEHTOB 10 MPOrudam

8.2.21 Pacder kene300€TOHHBIX DJIEMEHTOB 10 TPOTruOaM MPOU3BOAAT U3 YCIOBUS:

S S (8.139)

rjae f— mporu0 >kene300eTOHHOTO AJIEMEHTA OT JICMCTBUS BHEITHEH HAarPy3Ku;
fuir — 3HAUCHUE TIPEACIIBHO JOMMYCTUMOTO TTPOrruda jke1e300€TOHHOTO DJIEMEHTA;

[IporuGer  xene300€TOHHBIX KOHCTPYKIIMUA OMPEACNAIOT 10 OOIIMM  IpaBujIam
CTPOUTENIbHON MEXaHWKH B 3aBUCHUMOCTH OT M3THOHBIX, CABUTOBBIX UM  OCEBBIX
nedOpMaMOHHBIX XapaKTEPUCTUK >KeJIe300€TOHHOIO 3JIEMEHTa B CEYEHMSIX IO €ro JJMHE
(KpUBHU3H, YTJIOB CABUTA H T.1.).

B tex cimyuasix, koraa nporu0sl Kene300€TOHHBIX 3JIEMEHTOB B OCHOBHOM 3aBHUCAT OT
W3TUOHBIX  aedopManuif, 3HAYEHHS  TPOTHOOB  ONPEACNSIOT MO  JKECTKOCTHBIM
XapakTepuCcTUKaM coryiacHo 8.2.22 u 8.2.31.

8.2.22 Jlna m3rubaeMbIX DJIEMEHTOB IOCTOSHHOTO IO UIMHE DJICMEHTA CCUCHHS, HE
UMEIOUINX TPELIUH, MPOTUObI ONMPEAESIOT MO OOIIUM MpaBUaM CTPOUTEIBHON MEXaHUKU C
HCITOJIh30BaHUEM JKECTKOCTH MONIEPEUHBIX CEUCHUM, onpenesieMoit o gpopmyie (8.143).

OnpenesieHne KPUBU3HBI 7KeJ1€300€TOHHBIX JIEMEHTOB

8.2.23 KpuBuszHy n3ru0aeMbIX, BHEIICHTPEHHO CXKAaThIX M BHEIICHTPEHHO PACTSIHYTHIX
3JIEMEHTOB JJIsl BEIYMCIICHHS UX TPOTHOO0B OINpPeNesIoT:

a) IS AJIEMEHTOB WJIM YYacTKOB JJIEMEHTA, IJle B PACTAHYTOM 30HE HE 00pa3yroTcs
HOpMaJbHbIE K IPOJIOJIBLHON OCH TPEUIMHBI, COTJIacHO §.2.24, 8.2.26;

0) JUTs DIEMEHTOB UJIM YYaCTKOB 3JIEMEHTA, /1€ B PAaCTSIHYTOM 30HE UMEIOTCS TPEILHHBI,
coritacuo 8.2.24,8.2.25n 8.2.27.

DONEeMEeHThl WM YYacTKH 3JIEMEHTOB pacCMaTpUBAIOT 0e3 TPEIIMH, €ClU TPEIIMHBI He
obpasytorcs [T.e. ycioue (8.116) He BBIMOIHSAETCS| TPH NCUCTBUU TIOJHOW HArpys3KH,
BKJIIOYAIOLIEH MOCTOSIHHYIO, BPEMEHHYIO UTUTENBbHYIO U KPaTKOBPEMEHHYIO Harpy3KHu.

KpuBusHy xene300€TOHHBIX 3JIEMEHTOB C TPEIIMHAMU U 0€3 TPelIMH MOXKHO TaKXKe
OTIpeNIeTIATh HAa OCHOBE JIehopMaIrimoOHHOM Mo1eu cortacHo 8.2.32.

8.2.24 TlomHyr0 KpWUBU3HY H3THOAEMBIX, BHEIICHTPEHHO CXKAaThIX M BHEIICHTPEHHO
PACTSIHYTBIX 3JIEMEHTOB ONPEIEINSIOT 10 hopMyIam:

JUISL y4aCTKOB 0€3 TPEIIUH B PacTSHYTON 30HE

Ol _0lo

1
?HH?HHB?EQ’ (8.140)
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JUISL YYACTKOB C TPEIIMHAMU B PACTSAHYTOI 30HE

m N jl Ol o

—uB—H Suel HB;B;' (8.141)

B dopmyne (8.140):

Olo olo o
H_% , B_BZ — KpUBHU3HEI COOTBETCTBEHHO oT HEIIPOJOJDKUTEIIEHOTO JICUCTBUA
r

KPaTKOBPEMEHHBIX HArpy30K M OT MPOJOJKUTEIBHOTO JEHCTBHS MMOCTOSHHBIX
Y BPEMEHHBIX JJTUTEIBHBIX Harpy30K.
B dopmyne (8.141):

010 . .
H_H — KpUBU3HAa OT HENPOJOJDKUTEIBHOIO JIEHCTBUSL BCEM HArpy3kud, Ha KOTOPYIO
B

IPOM3BOJIAT pacyeT 1o AehopMarusiM;

Ol g
B— Bz KpUBU3HA OT HCHOPOAOJLKUTCIBHOI'O I[GI/ICTBI/ISI NOCTOAHHBIX W  BPCMCHHBIX

JJIUTCIIBHBIX HArpy30K;

010 N
B—E— KpHUBU3HA OT MNPOAOKHUTCIBHOIO ACUCTBUA IMMOCTOAHHBIX U BPEMCHHBIX JJIMTCIBHBIX
r

Harpys3oK.

KpuBusnsl tooeto OIPEACISAIOT COIIacHO yKa3aHusam 8.2.25.
il 30

1 .
8.2.25 KpuBuszHy Xeiie300€TOHHBIX JJIEMEHTOB — OT JICWCTBHS COOTBETCTBYIOIIUX
r

Harpy3ok (8.2.24) onpenenstor mo ¢popmyie
1 M
-0—, (8.142)
r D
rae M — u3rubaromuii MOMEHT OT BHEIIHEH Harpy3kd (C y4eTOM MOMEHTa OT MpPOJOJIbHON
cuiibl N) OTHOCHTEIBHO OCH, HOPMAJbHOW IUIOCKOCTH JACUCTBHS H3THOAroIero
MOMEHTa M MPOXOIAIIEH Yepe3 LEHTP TKECTH IPUBEIECHHOIO IIONEPEYHOTO
CEYCHUS DIIEMEHTA,
D —u3rubHasi  KECTKOCTb  INPHUBEIEHHOTO  MOMEPEYHOro  CEUeHHsl  DJIEMEHTa,
ornpenensemMas o gpopmyie

DOEy, T, , (8.143)

rae Ep —Monyns  medopmarnuu CKaToro  OeTOoHa, ONpeAeNsieMblidi B 3aBUCUMOCTH
OT MPOAOKUTEIBHOCTHA JEHCTBUS HArPY3KH M C YU€TOM HAIMYUS UIIH OTCYTCTBUS
TPEIINH;
lreq — MOMEHT MHEPILIUH TIPUBEICHHOTO TOTIEPEYHOTO CEUCHUSI OTHOCHTEIBHO €T0 IEHTpa
TSOKECTH, OTPEICIAEMBIN C YI€TOM HAJTUYHSI HUIM OTCYTCTBHSI TPEITHH.

3nauenuss moxaynsa naedpopmauuu OeroHa Epy M MOMEHTAa WHEPLHMH MPUBEIECHHOTO
CEUEHUS [req ISl DIIEMEHTOB 0€3 TPELUH B PACTIHYTOM 30HE U C TPEIIMHAMHU OIPENESIOT MO
yKazaHusM 8.2.26 u 8.2.27 COOTBETCTBEHHO.
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Kecmkocmu dicene30bemonno2o snemeHma Ha ydyacmke 0e3 mpeuwjuH 6 pacmsHymoll
30He

8.2.26 JKecTkocTh Keye300€TOHHOTO »J3JieMeHTa [) Ha y4acTke 0e3 TpemuH
onpenenstor 1o hopmyse (8.143).

MomeHT uHepIHH e TIPUBEIEHHOTO MOIIEPEYHOTO CEYCHHUS JIEMEHTa OTHOCUTEIHHO
€ro IEHTpa TSDKECTH OIPENeNIIoT KakK Uil CIDIONIHOTO Tejla 1O OOIIMM  TpaBHiIaM
COIIPOTHUBIICHUS YIPYTHX DJIEMEHTOB C YYETOM BCEH IUIOMIANN CCUCHHS OCTOHA W TUTOMIAIeH
CEYCHHS apMaTyphbl ¢ KO (PHUITMEHTOM MPUBEICHHS apMaTyphl K OeToHY [ .

1., 0I01,mOIpm, (8.144)

7

rze / — MOMEHT MHepUUU OETOHHOTO CEYEHUs OTHOCUTENBHO IIEHTPA TSHXKECTU MPUBEAECHHOTO
IIOIIEPEYHOI0 CEYCHUS DIIEMEHTA,

Is, I's — MOMEHTBI WHEpPUUHU IUJIOIIAJEH CEYEHHUS COOTBETCTBEHHO pPACTSHYTOM U CKaTou
apMaTypbl OTHOCUTEJIBHO LEHTpa TSKECTH IPUBEICHHOIO IIONEPEYHOrO0 CEUECHUS
JJIEMEHTA;

0. — K03 UIMEHT NPUBEACHUS apMaTyphl K OETOHY,

E
=S, (8.145)
Ebl

3HayeHne [  OOpEAENsAOT MO OOIMM MpaBHJaM pacyera TeOMETPHUYECKHX
XapaKTEPUCTHK CEYCHUN YIPYTUX JIEMEHTOB.

JlomyckaeTcst OnpeiessiTh MOMEHT HHEPIHU [r.q 0€3 ydeTa apMaTyphl.

3HadyeHuss mMoayns nedopmanuu OGeroHa B (dopmynax (8.143), (8.145) mpunumarot
paBHBIMHU:
IPY HETPOJIOJDKUTEIBHOM JEHCTBUN HArpy3Ku

E, [0,85CE, ; (8.146)
HpI/I HpOI[OJDKI/ITeJIBHOM I[CﬁCTBI/IPI HanySKI/I
E
E . O E, [1—2b> 8.147
bt B Dy ( )

I7ie Op,cr — MIPUHUMAIOT TIO TabmHIe 6.12.

Kecmkocms drcenez3o0bemonno2o snemenma Ha ywacmke ¢ mpeuiuHamu epacm;mymoﬁ
30HE.

8.2.27 JKecTKOCTh ’K€IE€300€TOHHOTO DJEMEHTAa Ha Yy4YacTKax C TPEUIMHAMU B
pacTSIHYTOW 30HE ONPEACIISIIOT C YUETOM CIIEAYIOIINX ITOJI0KEHUM:

ceueHwus rnocie 1epOpMUPOBAHUS OCTAIOTCS MJIOCKUMU;

HanpsHKeHUs: B OETOHE CXKAaTOM 30HBI ONPEACTISIOT KaK JUIsl YIIPYTroro Tena;

paboTy pacTssHyTOro 6€TOHa B CEUCHUH C HOPMAJIbHON TPEIIMHON HE YUUTHIBAIOT;

paboTy pacTsiHyTOro 6€TOHA Ha Y9aCTKE MEXKIY CMEKHBIMU HOPMAITBHBIMU TPEITUHAMU
YUUTBIBAIOT MOCPEICTBOM Kod(pummenra ;.

XKecTkocTh xKene300eTOHHOTOo 3MeMeHTa D Ha y4acTKax ¢ TPELMHAMHU ONPEICSIOT M0
dopmyne (8.143) u npuHUMAIOT He O0Jiee )KECTKOCTH 0e3 TPEIrH.

3HaueHuss MoayIs aedopmanmu cxkatoro 6etoHa Epj MPUHUMAIOT PAaBHBIMH 3HAYCHHSIM
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npuBeJeHHOTO Monayns nedopmaruu  Ep.q , onpenensemMbix 1o (opmyne (6.9) npwu
pacyeTHBIX  CONPOTUBIECHUS  O€TOHA  Rpser AN COOTBETCTBYIOUIMX  HAarpys3ok
(HEeTIPOIOJIKUTENIHHOTO U MPOIOJKUTENIBHOTO ACHCTBUS).

MoMEeHT MHEepIUU MPUBEACHHOIO MONEPEYHOr0 CEUEHUs dJIEMEHTa [y OTHOCUTEIHHO
€ro LIEHTpa TSKECTU ONPEAEIAIOT M0 OOIIMM MpaBUiIaM CONPOTUBIICHUS YIIPYTUX 3JIEMEHTOB
C y4YeTOM IUIOMAIU CEYCHHUs OETOHA TOJBKO CXKAaTOM 30HBI, IUIOMIAICH CEYCHHS CKATOU
apMaTypsl ¢ K03(QhUIIMEHTOM NMPUBEICHUS apMaTyphl K OETOHY (51 U PACTSIHYTOM apMaTyphI C
K03 pUIMeHTOM IPUBEACHUS apMaTyphl K OCTOHY 052

1

7

ed W Ap DL o DT gy (8.148)

rae [, I, [,|—MOMEHTbl HMHEpLUUH IUIOMAAEH CE4YeHHs COOTBETCTBEHHO CHXKATOW 30HBI

0eToHa, pacTSHYTOM M CXATOW apMaTypbl OTHOCUTENIbHO LIEHTpa TSKECTH
pHUBeIeHHOT0 0e3 yuera OeTOHA PacTSHYTON 30HBI MONEPEYHOTO CEUEHUS.

3nauenus [/, u I|] ompenensioT mo oOIIUMM NpaBUiIaM CONPOTHBIECHHS MAaTEPUAOB,

NpUHUMasl PAacCTOSHUE OT Haubojee CKAaToro BOJIOKHA OeToHa J0 LEHTpa TSKECTH
IpHUBEACHHOrO (C Kod(pduieHTaMu npuBeieHus [l U [l ,) HONepeyHoro cedeHus Oe€3

ydeTa 0€TOHA PacTIHYTON 30HBI (pUCYHOK 8.19); i n3rnbaemMpIx JIEMEHTOB
Yem = Xm

IJIe Xm — CPEIHSAS  BBICOTA C)KaTOW 30HBI O€TOHA, YYMTHIBAIOLIAsl BIIMSHUE PabOTHI
pacTaHyToro OeToHa MeXAy TpelIMHAMH U ompexaessieMas corjacHo 8.2.28
(pucyHok 8.19).

3Hauenus [, u y,, OINPENEHSAIOT MO OOLUMM IpaBUIaM pacdyeTa IeOMETPUUYECKUX

XapaKTEPUCTHK CEYCHUN YIPYTUX JIEMEHTOB.

3HavyeHus: K03(PULIMEHTOB NpUBEACHUS apMaTyphl K OETOHY a1 M 02 OTPEACISIOT MO
8.2.30.

8.2.28 Jlns m3rubaemMbIX 3JEMEHTOB IOJIOKEHHE HEHUTPANbHOM OCH (CpeIHssl BHICOTA
C)KaToW 30HBI OETOHA) OMPEACISIOT U3 YPaBHEHUS

Spo 1521850 51 856 (8.149)

rac Sb()’ S

<0 U Sl — CTaTUYECKHE MOMEHTBl COOTBETCTBEHHO CXaTOH 30HBI O€TOHa,
PACTSHYTOU U CKaTOU apMaTypbl OTHOCUTEIILHO HEUTPAILHOM OCH.
JI1st IpAMOYTOJIBHBIX CEYEHUM TOJIBKO C PACTAHYTOM apMaTypOil BBICOTY CXKATOW 30HBI

OTIPEICIISIOT 1O opMmyIIe

0 0
x,, [1h, %\/(DS ,,)* 020, M, 00,0, 0 (8.150)

S
blh,
Jnst IpsSIMOYTOJIBHBIX CEYEHUM C PACTSAHYTOM M CKAaTOM apMaTypol BBICOTY CKaTON
30HBI OIIPENEINIAIOT 1O (hopMyIie

rae L [
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Xm N hO U @]SDSZ DD@jsl Dzﬁjsmﬂ DDQDSI h_ﬁm @]SD.SQ DD;DSI %a (8151)

(Y

rae [ D%.
0
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Jlnst TaBpOBBIX (C TOJIKOM B C)KAaTOM 30HE) M JIBYTaBPOBBIX CEUEHUN BBICOTY CHKATOU
30HBI ONIPECIISIIOT TI0 opMyIie

- O a) H U s
X, Ok B (0,0, DOP0,, 00 it 0203,0,, 00p0,, “—000 —L-00[i,0,, 0050, 007 % (8.152)
O 0 o 2k -
5 8
A
rae Dg D—p.
bh,

A; — IJIOIIAb CEUYEHUS CBECOB CXKATOH ITOJIKU.

L}
Aay, Ey, Ty f';""l-'—'.'-_.c..'

(R
a

-
m
o

E
i

ram N, gl
]

Ao .,

ol

1 — ypOBEHB IEHTpa TSHKECTH IPUBEICHHOTO 0€3 y4eTa pacTIHyTOW 30HBI OETOHA MOMIEPEIHOTO CEUCHHUS

Pucynok 8.19 — IlpuBeneHHoe nonepeyHoe ceueHue (a) ¥ cxeMa HANPAKEHHO-
ne(opMHPOBAHHOTO0 COCTOSTHUA 3JIEMEHTA ¢ TPeIUMHAMU (0) A1 pacyeTa ero no aegopmManusam
NpH JelicTBUM U3rudaloiero MOMeHTa

Jlis BHELEHTPEHHO CXKAaThIX M BHEIEHTPEHHO PACTAHYTHIX 3JIEMEHTOB IOJOXKEHUE
HEUTPaAIbHOU OCH (BBICOTY C)KATOM 30HBI) OMPENIETSIOT U3 YPaBHEHUS
Tpo Ulspd 50 U 1 0

yN O 5
Spo H 2850 U150

(8.153)

rae Yy —DacCTOSHME OT HEUTPAJILHOM OCH J0 TOYKH IPHIOKECHHS

MPOAOJBHON CHIIbI N , OTCTOSIIEN OT LIEHTPA TSHKECTH IOJIHOTO

M
cedyeHus (Oe3 ydera TpeUIMH) HA PACCTOSTHUU €, || —;

Lpos1505159>Sp0> 550,959 — MOMEHTBI MHEPLMH M CTaTHYECKUE MOMEHTBI COOTBETCTBEHHO

CKaTo 30HBI OE€TOHA, pAacTAHYTOM M CXAaTOM apMmarypsl
OTHOCHUTEJIBHO HEUTPAIbHOU OCH.

92



CII 63.13330.2012

Jonyckaercst nis 37€MEHTOB NPSIMOYTOJBHOTIO CEYEHUS BBICOTY CXKATOW 30HBI MPHU
JIEHCTBUM M3THOAIOITMX MOMEHTOB M W MPOJOIBHOMN CHilbl N ompenensaTs mo ¢gopMmyiie
1 red N

X, [y, [1—red =1 8.154
m M Aredw ( )

rIe X, —BBICOTA CKAaTOH 30HBI U3rHOAEMOro 3JIEMEHTa, ompenenseMas Mo (GopMynam

(8.149)—(8.152);
l,p4>Ag —MOMEHT HHEPUMM M IUIONIaAb HNPUBEJCHHOIO IONEPEYHOIO  CEYEHMS,

ompeesnsieMble IJIs TTIOJTHOTO ceueHus (0e3 yueTa TPeIlrH).
3HaueHUs] TEOMETPUUECKUX XapPaKTEPUCTUK CEUEHUs DIIEMEHTA ONpPEAEIAoT M0 O0IUM
IpaBHUJIaM pacyeTa CeYeHUs YIPYruX TEMEHTOB.
B dopmyne (8.154) 3HaK «IUIHOC» MPUHUMAIOT TP CKUMAIOIICH, a 3HAK «MHHYC» TIPH
pacTIruBaronie MpoAOJbHON CHUIIE.
8.2.29 JKecTkocTh  W3rHOaeMbIX  JKEJIE300€TOHHBIX  DJIEMEHTOB  JOIYCKaeTCs
OTIpeNIeTATh 10 hopMyIie

DUE, yAz(hy x,) (8.155)

s,re

I/Ie z — pacCTOSIHUE OT IIEHTpa TSHKECTH PACTSHYTOW apMaTypbl J0 TOYKH TNPUIOKEHUS
PaBHOACHCTBYIOIIECH YCUITUIA B CKATOM 30HE.
Jlnst 27IeMEHTOB MPSMOYTOJIBHOTO CEUEHUs MPU OTCYTCTBUM (MM O€3 ydeTa) C)KaToi
apMaTyphl 3HaUE€HUE z OMpeaessaioT o Gopmyrie

zDhoDéxm . (8.156)

Jlnst  2JIEMEHTOB  MPSMOYTOJIBHOTO, TaBpOBOTO (C TIOJIKOM B C)XaToW 30HE) U
JBYTaBPOBOT'O MONEPEYHBIX CEYEHUH 3HaYEHUE Z JOIyCKaeTcs NPUHUMaTh paBHbIM 0,87 .
8.2.30 3nauenus kodhOUIMEHTOB TPHUBEIACHUS apMaTypbl K OETOHY NPHHUMAIOT
PaBHBIMHU:
JUISL CKATOM apMaTypbl

E
04 0—"—; (8.157)
Eb,red
JUISL PACTSHYTOM apMaTyphl
E
0,, 0=2r (8.158)
b,red

rie Ep res — IPUBEICHHBIA MOAYNIb JedopMaIlluu  CKaToro OeTOHa, OMpEeNeNsIeMbIi 110
dbopmyne (6.9) mpH HENPOMODKUTEIIBHOM U TPOAOKUTEIHLHOM JIEHCTBUU
HArpy3KH, 3aMeHsis Ry Ha Rp ser;

Es rea — IpUBEIEHHBI MOIYNb JeOpMallii PACTSHYTOH apMaTypbl, ONpeAessieMblil ¢
YUETOM BIUSHUS PAOOTHI paCTSIHYTOTO O€TOHA MEXKAY TPEIIMHAMHU 110 opmyIie

E
Eypeg D=5 (8.159)

N
N
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3Hauenus ko3 dunuenTa [ onpenensror no popmyie (8.138).
Honyckaerca npuaumars =1 u, cneposarensno, [, [l ;. IIpu aToM, ecim ycnosue

(8.139) He ymoBIETBOpSIETCS, pacdyeT NPOU3BOAAT ¢ ydeToM Koddduinmenra [,
onpenensiemoro o gopmyie (8.138).
8.2.31 TIlporu0Onl >kene300€TOHHBIX JJIEMEHTOB MOXHO OMNPEEIsITh 10 O0ImuM

o 0lo
nmpaBujiaM CTPOUTCIBHOUM MCEXAaHHUKHM C HCIIOJIB30BAHUEM BMECTO KPHBHU3HBI B—E
r

HETOCPEACTBEHHO H3TMOHBIX JKECTKOCTHBIX XapaKTepUCTUK [ IyTeM 3aMeHbl YHPYrux
U3rHOHBIX XapaKTepUCTHK £l B pacUETHBIX 3aBUCUMOCTSIX HA YKa3aHHbBIC XapaKTEPUCTUKH D,
BBIYHUCIISIEMBIE 110 (popMyJiaM, TpUBEICHHBIM B 8.2.25 n 8.2.29.

IIpy coBMECTHOM IEHCTBUM KPAaTKOBPEMEHHOM W JUIMTEIIBHOW HArpy30K ITOJIHBIN
nporud 3JIEMEHTOB 0€3 TPeIIMH U C TPEeIIMHAMHU B PACTSIHYTOH 30HE OIpPENENSIOT MyTeM
CYMMHPOBAHHUSI MPOTHOOB OT COOTBETCTBYIOIIMX HArpy30K IO aHAJIOTHH C CyMMHpPOBaHHEM
KpuBU3HBI 1O 8.2.24, mpuHMMAsl >KECTKOCTHBIE XapaKTEpPUCTUKU [ B 3aBUCUMOCTHU OT
YKa3aHHOM B JTOM IIYHKTE IMPHUHATOW IPOMOLKUTEIBHOCTU ACUCTBUS pPaccMaTpUBAcMOU
Harpys3KH.

Jlomyckaercss IpU ONPEINEICHUU KECTKOCTHBIX XapaKTEpUCTUK [ 3IIEMEHTOB C
TPEUIMHAMU B PACTSAHYTOM 30HE NpuUHHMATh Kod3dduuument [1,=1. B srom ciyuae mpu
COBMECTHOM JCWCTBUM KPATKOBPEMEHHOW W JUIMTENIHOM HAarpy30K IIOJHBIA MpOrud
U3ru0aeMbpIX 3JEMEHTOB C TPEUIMHAMHU OIPENENAI0T MyTeM CYMMHUPOBAaHHUS NPOTHOOB OT
HEIPOJOJIKUTEIIBHOIO JEHCTBUS KPATKOBPEMEHHOM HAarpy3kd M OT IPOAOJLKUTEIBHOIO
JEUCTBHS JUIMTEIIBHOM HAarpy3kd C Y4€TOM COOTBETCTBYIOIIMX 3HAYEHUN >KECTKOCTHBIX
XapakTepUCTHK D, T.e. MOAOOHO TOMY, KaK 3TO MPHUHATO VI DJIEMEHTOB 0€3 TPEIIHH.

Omnpenenenne KPUBHU3HBI Ke1e300eTOHHBIX 3JIEMEHTOB HAa OCHOBE HeEJIMHEHOM
aepopManHOHHON MOeIH

8.2.32 TlomHyro KpUBH3HY XKEJIE300€TOHHBIX JIEMEHTOB Ha ydyacTKax 0e3 TpelluH B
pacTaHyTOI 30He ceueHus omnpeaesstoT mo ¢opmyne (8.140), a Ha yuacTkax ¢ TpeIlIMHAMH B
pacTaHyTOM 30He ceueHus — o popmyse (8.141).

3HavyeHus1 KpUBU3H, BXOAAIuX B popmyisl (8.140) u (8.141), onpeaenstor u3 perieHus
cucteMbl ypaBHenuit (8.26) — (8.30). Ilpu 3TOM A1 3JIEMEHTOB C HOPMAJIbHBIMU TPEIIMHAMHU
B PacTAHYTON 30HE HANpSIKEHUE B apMarype, MEpeceKarolleld TPEeLIMHbI, ONPEENIIOT 0

bopmyne

E .[11.[11.
O DSJ—SW.DSJ , (8.160)
Dsj
Tae
O Dm;@ . (8.161)
1010,8 L

5/
3neck L; ., — OTHOCHTEIbHAS nedopmarisi pacTIHYTOM apMaTypbl B CEUEHUU C TPEIIMHOU

cpa3zy nocie 00pa3oBaHusl HOPMAJIbHBIX TPEIIHH;
[\j — YCpeIHCHHas ~ OTHOCHTENbHas — JedopMauus — pacTsHYTOil  apMaTypsl,

nepeceKaroniell TPEImrHBL, B pACCMaTPUBAEMON CTaIUH pacueTa.

94



CII 63.13330.2012

[Tpu ompeneneHuy KpUBU3H OT HEMPOJOJDKUTEIIHHOTO JEWCTBUSA HArpy3Kd B pacyere
UCIONB3YIOT AHarpaMMbl KpPaTKOBPEMEHHOIO Je(OpPMHUPOBAHHUS CXKATOTO M PACTIHYTOTO
O0eToHa, a TpU ONpPENEICHUM KPHUBH3H OT NPOAOKUTEIBHOTO JIEHCTBUS HArpy3kd —
JUarpamMmbl JUTUTENBHOTO JAe(OopMUpOBaHUs O0€TOHA C PACYETHBIMU XapaKTEPUCTHUKAMU IS
MPEIEIbHBIX COCTOSIHUM BTOPOW TPYIIIBI.

Jly1s 4acTHBIX cioy4aeB ACWCTBUS BHEIIHEW HArpy3ku (M3rud B JBYX MJIOCKOCTSX, U3THO
B TUIOCKOCTH OCH CUMMETPHUH TOMEPEUHOT0 CEYCHHsI FIEMEHTa U T.I.) KPUBU3HBI, BXOJSIINE
B (dopmynsl (8.140) u (8.141), onpenensitoT U3 pEIICHUs] CUCTEM ypaBHEHUM, yKa3aHHBIX B
8.1.26 — 8.1.28.

9 IlpeaBapuTe/IbHO HANIPSIKEHHBIE KeJ1e300eTOHHbIE KOHCTPYKIIUH

9.1 IIpeaBapuTe/ibHbIC HANIPSKEHUS] APMATYPbI
9.1.1 TlpenBaputenbHble HANPSOKCHUS apMaTypsl [y, NPUHUMAIOT HE oonee O, 9Rs’n

JUISL TOPSYEKAaTAaHOM M TEPMOMEXAHUYECKH YIIPOUYHEHHOU apMaTypsl U He Gosee 0, 8Rs’n TUIst

X0JI0/IHOIe(POPMHUPOBAHHON apMAaTyphl U APMATYpPHBIX KaHATOB.

9.1.2 Tlpu pacyere npenBapUTEIbHO HAMPSKEHHBIX KOHCTPYKIUM CIEAYET YUYUTHIBATH
CHI)KCHHE TPEBApUTEIbHBIX HANpPSHKEHUH  BCJIEICTBUE TMOTEPh  MPEIBAPUTEIHLHOTO
HalpsDKEHUsT — JI0 Tepelayd YCHJIMH HaTsOHKEHUsT Ha OeToH (TIEepBBIE TMOTEPH) U IOCIHE
nepeaaur yCUIns HaTsOKeHHs Ha 0€TOH (BTOPBIE TIOTEPH ).

[Tpu HaTsHKEHUH apMaTyphl Ha YIIOPHI CIIEAYeT YUUTHIBATh:

NepBble MOTEPU — OT pEeJIaKCallud MPEABAPUTENBHBIX HANpsSKEHUH B apMarype,
TEMIIEpaTypHOTO TIepenaza NpH TEPMUUYECKOH 0OpaboTKe KOHCTPYKIUH, aedopMaiuu
aHKepoB U aedopmanuu GopMbl (YIIOPOB);

BTOpBIE NMOTEPU — OT YCAJKH U MOJI3y4ecT OeTOHa.

[Tpu HaTsHKEHUHM apMaTypbl Ha OETOH CleyeT yUYUThIBATh:

nepBble NOTEpH — OT AeQopMallii aHKEPOB, TPEHUS apMaTypbl O CTEHKH KaHAJIOB WU
MOBEPXHOCTh KOHCTPYKIIUU;

BTOpbIE MMOTEPU — OT peslaKCcalliy MPeIBapUTEIbHBIX HANpPsHKEHUIN B apMarype, yCaaku
Y TIOJI3y4eCTH OeToHa.

9.1.3 Tlotepn oT penakcaluuu HanpsOKCHWH apmatypel [l ompeiensiorT o

dopmynam:
it apMaTypsl kitaccoB A600 — A1000 npu criocobe HaTSKEHUS:

mexanmaeckom — Ly, 110,10, 1120 9.1)
anexTpoTepmudeckoM — [Ilg,; [10,0301 (9.2)
Ui apMaTypsl kiaccoB Bp1200 — B,1500, K1400, K1500, K1600 npu criocobe HaTs»KeHHS:

[
Mexanugeckom — (1o, [1(0, 22Ri 10,11, ; (9.3)

s,n

anexrporepmuyeckom — LIy, 10,0500, 9.4
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31ech Dsp IpUHUMAaeTcs 0e3 IOTeph B METanacKasx.
Ipn otpunarenbublx 3HadeHusx Ly, npuanMaroT Lo, 0.

[lpu Hanumuum Ooynee TOYHBIX JAHHBIX O peNlaKCallid apMaTypbl JIOIYCKAaeTCs
IPUHMMATDH UHBIE 3HAUEHUS NIOTEPH OT PEIaKCALUU.
(e}
9.1.4 Totepu [y, oT Temieparypuoro mepemaga [1f°C , OmpenenseMoro Kak

pPa3HOCTh TEMIEpaTyp HATAHYTOM apMaTypbl B 30HE€ HarpeBa U  YCTpOMCTBa,
BOCIIPUHUMAIOIIETO YCHIINS HAaTSHKEHUs MpU HarpeBe OeToHa, MPUHUMAIOT PaBHBIMU

O0,pp 01,250t (9.5)

I[Ipy OTCYTCTBUMU TOYHBIX [aHHBIX MO TEMIEPATYPHOMY TMepenaay IOIMyCKaeTCs
npuHuMath [t 1165 °C.

[Ipn Hamuuuu Oojee TOYHBIX JAHHBIX O TEMIIEpaTypHOH 00pabOTKEe KOHCTPYKIIMH
JIOITyCKAeTCs IPHHUMATh HHBIC 3HAYCHUS TIOTEPh OT TEMIIEPATypPHOTO Teperaa.

9.1.5 llorepu ot  nedopmauun  crampHOW  Qopmbr  (ymopos)  [I,3  mpu

HEOJJHOBPEMEHHOM HATSXKEHUH apMaTypbl Ha GOpPMY ONPEAETSAIOT 10 Gpopmyie

0, 02 9.6)
2n I
/1€ 1 — YACIIO CTEPKHEN (TPYIMI CTEPKHEN ), HATATUBAEMBIX HEOJJHOBPEMEHHO;

[l —cOnmmxeHne yHoOpoB IO JHMHUM JCWCTBUS YCHIUS HATSOKCHUS apMaTyphl,

ompenensieMoe u3 pacuera aedopmanuu GOpPMBI;
| — paccTrosiHue MEXy Hapy>KHBIMH IPaHSIMHU YIIOPOB.
[Ipy OTCYTCTBHMM JaHHBIX O KOHCTPYKUHMH (OPMBI U TEXHOJOTHMH H3TOTOBIICHUS

nomyckaercst npuauMath [ ,3=30 Mlla.

[Ipu snexTpoTepMHUECKOM CIOco0e HATSDKEHUS apMaTyphl MOTEpU OT AeopMariuu
(GOpMBI HE YUYUTHIBAIOTCS.

9.1.6 Tlotepu ot medopmaiui aHKEPOB HATSKHBIX YCTPONCTB L4 TIpH HATSODKCHUH
apMaTypsl Ha YIIOPHI OMPEIEISIIOT 10 hopMyIie

ol
s D Eq ©.7)

rae [/ — o0xaThe aHKepOB WJIM CMEIIEHHE CTEPXKHS B 3a)KHMaxX aHKEPOB;
[ — paccTosiHME MKy HApyXHBIMH IPaHSMH YIIOPOB.
[Ipu oTCYTCTBUM NaHHBIX JOINycKaeTcs NpuHUMarh [/ [12 MM.
[Tpu 37EeKTPOTEPMUYECKOM CIIOCOOE HATSXKEHUS apMaTypbl MOTepu OT Aedopmanuu
AQHKEPOB HE YYUTHIBAIOT.
9.1.7 Ilpu HaTsHKEHUU apMaTyphl Ha OETOH TOTEPH OT JAePopMallui AaHKEPOB HATSHKHBIX

yerpoiicts LIy, onpenemnstor no ¢popmyne (9.7), B xoropoil npurumaror [/ 112mm, a

MOTEPU OT TPEHHUS O CTEHKM KAaHAJIOB WM TOBEPXHOCTh KOHCTPYKIUHU OIPEIENSIOT IO
dbopmye

1
DDsp7 N (1 Dﬁ)msp >
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X — JUIMHA YYacTKa OT HATSHKHOTO YCTPOMCTBA JIO PACUETHOTO CEUCHUS, M;
| — cyMMapHBI{ yroJI TOBOPOTa OCH apMaTyphbI, Pal;

gy — MPUHAMAETCs 63 OTepb.
Tabauma9.l
KoadunmenTs! [u1s onpepeneHns noTeps OT TPEHHS apMaTyphl
[Jmpu apmartype B BUAE
KaHan nnu nopepxHocTh . CTepIKHEH
ITY4YKOB, KAaHAaTOB TMEPUOAUICCKOTO
podust
1 Kanan:
C METAJUTHIECKOHN TTOBEPXHOCTHIO 0,0030 0,35 0,40
¢ OCTOHHOI TIOBEPXHOCTHIO, 0 0,55 0,65
00pa30BaHHBIN )KECTKUM
KaHarooOpa3zoBaTeieM
TO e, THOKUM 0,0015 0,55 0,65
KaHarooOpa3zoBaTeneM
2 beToHHas MOBEPXHOCTH 0 0,55 0,65

9.1.8 Tlotepu ot ycagku OeToHa [Iys TpH HATSOKCHUM apMaTypbl Ha  yIOpBI

OTIPEICIISIOT 10 opMyIIe

DjspS [ q),sh EEs >

(9.8)

rae [y, —AepopManum  ycaakm O€TOHA, 3HAYEHUS KOTOPBIX MOXKHO IPHOIMKEHHO

MPUHUMAThH B 3aBUCUMOCTH OT KJlacca 0€TOHA paBHBIMHU:
0,0002 — g OeroHa knaccoB B35 u Huxe;
0,00025 — nns 6eroHa xitacca B40;
0,0003 — g OetoHa kiaccoB B45 u Briie.
Jnst GeroHa, TMOABEPTHYTOrO TEIIOBOM 00paboTKe mpu arMochepHOM [aBJICHUH,
MOTEpH OT ycazku 6eToHa [y, 5 BEIMUCIAIOT IO popmyre (9.8) ¢ yMHOKEHHEM ITOTy4CHHOTO

pe3ynbrara Ha K03 duuureHt, paBusiii 0,85.
Horepu ot ycanku 6erona [y, 5 npu HATSHKCHUN apMaTypbl Ha GETOH ONPEJEISIOT 10

dopmyte (9.8) ¢ yMHOKEHUEM TTOTYYEHHOTO pe3yiibTaTa He3aBUCHMO OT YCIIOBHIA TBEPICHUS

O6eToHa Ha kod(durment, paBHsIii 0,75.
JlomyckaeTcst MOTepH OT yCaJAKH OETOHA ONPEACTATh 00Jiee TOUHBIMH METOIAMH.
9.1.9 Iotepn ot momsy4ectn 6eToHa [, ¢ ONpEenensoT mo Gopmysie

0,811 [Ty, [Ty,

Hgpe U

O 2y 0
100, @022 =" (7] 10,8, , ]

red

b

(9.9)

rae [y ., — Kod(puuuent nonszyyecti 6€TOHa, ONpeensemplii cornacHo 6.1.16;
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Uppj — HAIPSDKCHWsS. B OCTOHE HA YPOBHE LCHTPA TSKECTH PACCMATPUBACMOH j -i

IPYIIIBI CTEPKHEN HAIIPATAEMOU apMaTyphl;
Vg —PaccTosHUE MEXAy LCHTPAMM TSDKECTH CCUCHHS DPACCMATPHBACMOH IDYIIIIbI

CTepXKHEHM HampsAraeMol apMmarypbl U MPHUBEACHHOIO MOMEPEYHOI0 CEUeHUs
AJIEMEHTA;
A.pqs 1,0g —TNOMAND TPHUBEICHHOIO CEYEHMs DJJIEMEHTa M €€ MOMEHT HHEpLUHU

OTHOCHUTCIIbHO LCHTPA TAXKECTHU NPUBCACHHOTO CCUCHU A,

Hgpj — K09bGOUIMEHT apMUPOBaHMUs, PaBHBIA A, /A, rme A u Ay — miomanu

MOTIEPEYHOT0 CEUCHHsI 3JIeMEHTa W pPacCMAaTPHBAEMOM TpYIIbI CTepKHEH
HanpsAraeMoil apMaTypbl COOTBETCTBEHHO.
Jlist GeToHa, TOJBEPTHYTOTO TEIUIOBOW 00pabOTKe, MOTEPU BBIYUCISAIOT MO (GopMyse
(9.9) ¢ yMHOXeHHEM MOIy4YEeHHOTO pe3yiabTaTta Ha KO3 PHUIHEHT, paBHbIi 0,85.
JlomyckaeTcs OTepH OT MO3yYecT OETOHA ONpeeNnaTh 60Iee TOUHBIMH METOaMHU.
Hanpsixenust [, ONpeiesstoT 1o npaBuiaM pacuera yIpyrux MaTeprasioB, IPHHIMASL

NPUBEJCHHOE CEYCHHE DIIEMEHTa, BKJIIOYAIONICe IUIOMIAJh CEYCHHS OCTOHAa M ILIONIAh
CEYCHHSI BCEW MPOJIOJIBHOM apMaTypbl (HampsraeMol M HEHanpsraeMoi) ¢ KodhuimeHTom

E
MIPUBEJICHUS apMaTyphl K 6eToHy [ ]E—S , coriacHo 9.1.10.
b

Hpu [, < 0 npurnmaercst [g,q 110 1 [ig,5 0.

9.1.10 TlonHble 3HAYEHUS NEPBBIX MOTEPH MPEABAPUTEIHLHOIO HAMIPSIKEHUST apMaTyphl
(mo 9.1.3 — 9.1.6) onpenenstoT no hopmyie

00y 00 0 » (9.10)
1
r]ie [ — HOMEp NOTeph MPEIBAPUTEIBHOTO HAMIPSKCHUS.
VYcunue npeaBapuTeabHOro 00KaTrs 0ETOHA ¢ YIETOM IIEPBLIX IIOTEPh PABHO:
) DE (g Wipy;) (9.11)

rae Ay, u Ug,q); — IIOIMaab CeYCHUs j-i TPYNIBI CTEPXKHCH HAIpPSraeMoi apMaTypbl

B CEUYEHHWM OHJIEMEHTAa M IMpEeABAPUTEIbHOE HANpsHKEHUE B TPYIIIe
C Y4ETOM IEPBBIX NOTEPh

Ospty; 00 000

sp(M)j sp(Dj -

3nech L, — HAaYalbHOC NPEABAPUTCILHOC HANPSDKCHHE PACcCMATPHBACMOW IPYIIIIBI

CTEpKHEU apMaTypshl.
[TonHble 3HAYEHHS TEPBBIX U BTOPHIX MOTEPh MPEIBAPUTEIHLHOTO HAMPSKEHUS
apmatypsl (10 9.1.3 — 9.1.8) onpenensitor o Gpopmyiie

(0gp2y 00 Oy - (9.12)
l

VYcunue B HalpsAraeMou apMarype ¢ y4eTOM IOJIHBIX IOTEPh PAaBHO
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Foy U (A W gp2) ) (9.13)
J

rne Hsp2); H e HH g2y -

[Ipy nNpoEKTUPOBAHWK KOHCTPYKLUMH TMOJHBIE CyMMapHble mnotepu [ TUISt

sp(2)]
apMaryppl, pacloJOKEHHOW B pacTSHYTOM MNpHU AKCIUIyaTallMM 30HE CEUYEHMs 3JIEMEHTa
(ocHOBHO pabouyeii apMaTypsbl), cieayeT npuHumars He meHee 100 MITa.

[Ipu ompenenenuun ycuiausi MpeaBapUTENLHOTO 00XaTusi 0eToHa P ¢ y4eToM IMOJIHBIX
NOTEPh HANPSKEHUM CleIyeT YYMUTHIBAaTh CKUMAIOLIME HANpPSDKEHUS B HEHAIPSraeMou
apMaType, YACJIEHHO paBHbIE CyMME IOTEPh OT YCAAKH M MOJI3Y4ecTH O€TOHA Ha YPOBHE TOM
apMaTyphl.

[Ipu ompenenenuun ycunuii o0XaTusi ¢ y4eTOM HEHAIPSTraeMoOM apMarypbl Ha YpOBHE
HEHANpAracMol apMarypsbl, IOTEPH OT IOJI3YYECTH HA 3TOM YPOBHE NPUHUMAIOT PAaBHBIMU

[ % rae [
P

Ourpkaiiiell K pacCMaTpUBAacMON HEHANpsraeMoil apmatype; [,, u [y, — HanmpsbkeHus B

spj6 — HOTEPU OT MON3YYESCTU ISl CTCPIKHEH HANPSraeMoil apMaTypel,

OcTOHE Ha YPOBHE pacCMaTpPUBAEMON HEHANpATaeMOW W HaNpsATacMOW apMaTyphl
COOTBETCTBEHHO.

9.1.11 [IlpeaBapuTenbHble HANPSDKCHUS B OCTOHE Upp TpH TEpenaue  yCHIIMs
IpeIBapUTENFHOTO 00XKaTHA P(l), OIIPEINEIIIEMOI0 C YYETOM IIEPBBIX IIOTEPH, HE TOJKHBI

MPEBBILIATD:
€CJIM HANpsDKEHUS YMEHBUIAIOTCS WM HE U3MEHSIOTCS NpU JAEWCTBUM BHEIIHHMX
Harpy3ok — 0,9Ry,, ,

CCIIH HAIPSDKCHHS YBEINIMBAIOTCS IPU JCHCTBAN BHEIIHUX HArpy3ok — 0,7R,.

HamnpsikeHnst B 6eToHe L, Ompeiensior no Gpopmyie

P, Pyle
o fnley v My

oy I I
red red red

» : (9.14)

rae ) — ycuime NpeABapuTebHOrO 00XKaTHs ¢ y4eTOM MEPBBIX HOTepb;

M — wn3rubarmuii MOMEHT OT BHEIIHEW HArpy3Ku, JACHCTBYIOIIMN B CTaauu OOXKaTHs
(COOCTBEHHBIN BEC IIEMEHTA);
Yy — PacCTOsIHME OT LIEHTPa TSXKECTH CEYSHHS 10 pacCMaTpHUBAEMOT0 BOJIOKHA;

eop — OKCHOCHTPUCUTET YCHUIINA })(1) OTHOCHUTCIIBPHO LEHTpa TIAXKCCTH IMPUBCACHHOI'O

MIONIEPEYHOI0 CEUYEHUS DIEMEHTA;
9.1.12 ]JlnuHy 30HBI TepeAaydl MpPEIBAPUTEILHOTO HANpPsDKEHUS Ha OeTOH JJis
apMaTyphbl 0€3 JIOTOJIHUTENIBHBIX aHKEPYIOLTHX YCTPOUCTB OMPEEIIsIoT 1o hopMyIie

Hgp LA

[ J———
g Rbond B’ls

, (9.15)

Ho He MeHee 10d n 200 MM, a U1 apMaTypHBIX KaHAaTOB Takke He MeHee 300 MM.
B dopmyne (9.15):
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gy — TIPEABAPUTEIbHOC HAMPSHKCHHUE B HANPATACMOil apMAType ¢ y4ETOM IEPBBIX MOTEPb;
Ry,,,q — CONPOTUBIICHUE CLEIUICHUS HANpsraeMoil apMmarypbl ¢ OETOHOM, OTBEYalollee

NepeaTOvYHON MPOYHOCTH OeTOHA M ompeaensemMoe coriacHo 10.3.24;

A — IUIOIIAb U TIEPUMETP CTEPIKHS apMaTypBhl.

S’u

N
[lepenauy npeaBapuUTEIbHOIO HAMpPsDKEHHUS C apMaTypbl Ha OETOH pEeKOMEHAyeTcs
OCYILIECTBJISATH IJIABHO.

9.2 Pacyer 3JIeMEHTOB TNpPeIBAPUTEJbHO HANPSAKEHHBIX KeJ1e300eTOHHbIX
KOHCTPYKUMI 10 NpeJejbHbIM COCTOSSHUSIM NePBOii rPyNiibl

Pacuer npeaBapuTelbHO HANPSKEHHBIX :KeJ1e300€TOHHBIX 3JJIEMEHTOB 110
NMPOYHOCTH

Obuwue nonoscenus

9.2.1 Pacyer mnpenBapuTEIbLHO HAIPSIKEHHBIX AJIEMEHTOB MPOU3BOAAT I CTaIuU
JKCIUTyaTalli Ha JAEWCTBHE H3TMOAIOIMIMX MOMEHTOB W MOMEPEYHBIX CHJI OT BHEIIHHX
Harpy30K M JUid CTagud [peIBapUTENIbHOTO OOXaTUs Ha JeWcTBHE YCHIHMH OT
MPEIBAPUTENLHOTO HATSHKEHUS apMaTypbl U YCHJIMH OT BHEIIHUX HArpy3oK, JAeHCTBYIOIIUX B
cTaauy o0KaTus.

9.2.2 PacyeT mo MpOYHOCTH MPEABAPUTEIBLHO HANIPSKEHHBIX 3JIEMEHTOB MPHU JICUCTBUU
U3ru0aroINX MOMEHTOB CJIEyeT MPOU3BOAUTD ISl CEUEHUMN, HOPMAIBbHBIX K UX MPOJOJIHHOM
OCH.

Pacyer mo mpo4YHOCTH HOPMAaJIbHBIX CEYEHUI B OOIEM Cilydyae MPOU3BOIST Ha OCHOBE
HEJTMHENHOH 1edopMaliMOHHON Moaenu coraacHo 9.2.13 — 9.2.15.

Jlomyckaetcst pacyer >keiae300€TOHHBIX 3JIEMEHTOB MPSIMOYTOJBLHOTO, TaBPOBOTO U
JIBYTaBpOBOT'O CEUEHHI € apMaTypoil, pacrojOKEHHON y MEPHEHIUKYJSIPHBIX IIOCKOCTH
u3ruba rpaHel sjneMeHTa, MpHU JCHCTBUM YCWJIMH B IUIOCKOCTH CHMMETPUU HOPMAJIbHBIX
CEYEHUM MPOU3BOJIUTH HA OCHOBE MPEIEIbHBIX YCHIINK corjacHo 9.2.7 —9.2.12.

9.2.3 Jlns >xene300€TOHHBIX JIEMEHTOB, Y KOTOPBIX MPEEIbHOE YCHUITUE TT0 TPOYHOCTH
OKa3bIBACTCSI MEHBIIIE MPEEIbHOIO YCHIUS MO OOpa30BaHUIO TPEUIMH, TUIOMIAAb CEYCHHS
MIPOJIOJIBHOM PaCTSHYTOM apMaTyphl JOJKHA OBITH YBEJIMYECHA TI0 CPAaBHEHHIO ¢ TpeOyeMoil u3
pacdyeTa o IMPOYHOCTH HE MeHee 4eM Ha 15 % wim nomkHa yJOOBJIETBOPATH pacyeTy Io
MPOYHOCTH Ha JIEHCTBUE MOMEHTAa 00pa30BaHUS TPEILIUH.

9.2.4 Pacuer nmpegHanpsHDKEHHBIX 3JIEMEHTOB B CTaJMHM OO0KAaTHsI MPOM3BOAT KakK MPH
BHELEHTPEHHOM CXXaTUM YCHWJIMEM MPEIBApUTEIBHOr0 00XKaTus B MPEAECTbHOM COCTOSIHUH
cornacHo 9.2.10 - 9.2.12.

9.2.5 Pacyer npenBapuTEIbLHO HANPSYKEHHBIX JIEMEHTOB IO MPOYHOCTU MPHU JICUCTBUU
MOMEPEYHbIX CHJI (pacyeT MO HAKJIOHHBIM CEUEHHUSIM) M MECTHOM JEWCTBUU HArpy3KH
(pacueTsl Ha CMSITHE U MIPOJIABIMBAHUE) CIIeIyeT IPOU3BOJUTH COTJIACHO yKa3zaHusM 8. 1.

9.2.6 Tlpu pacuere npeaBAPUTEIHLHO HANPSIKEHHBIX 3JIEMEHTOB MO MPOYHOCTH CIETYET
YUUTBHIBATH BO3MOJKHBIE OTKJIOHEHHUS TMPEABAPUTEIHHOIO HAIPSHKEHUS, OMNPEesIIeMOro
cormacHo 9.1.9, myrem yMmHOXCHHS 3HauceHHil L[l (wim ycuwiust obxarus P;) s

paccMaTpUBaEMOro j -0 CTEp)KHS WJIM TPYNIbl CTEP)KHEH HampsraeMol apMaTrypbl Ha
ko3 urment [, .

3HadeHnst KOO UIHCHTA [, IPHHIMAIOT PABHBIMH:
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0,9 — mpu GaronpusATHOM BIUSHUU PEIBAPUTEIHLHOTO HAMIPSKEHMUS,
1,1 — mpu HeOIaronpUATHOM BIUSHUU MPEIBAPUTEIHLHOTO HAIIPSHKEHHUS.

Pacuer mpenBapuTesibHO HANPSKEHHBIX 3JIEMEHTOB HAa JeliCTBHME M3rHOAOIIMX
MOMEHTOB B CTaJHM IKCILIYaTAlMH 10 NpeAebHbIM YCHIUAM

9.2.7 PacyeT mo MPOYHOCTH HOPMAJIBHBIX CEUEHHH CJEAYyeT MPOU3BOAUTH COIIACHO
yKazaHusM pazzgena 8.1 ¢ ydeToM AOMOJHHUTENbHBIX ykazaHu 9.2.8 — 9.2.9. Ilpu 3Ttom B

popmynax 8.1 oOo3HaueHus miomanei cedenus A, u A[l ciaegyeT OTHOCUTH Kak K

HaIpsAracMow, Tak U K HEHaIpsAracMou apMarype.
JlormyckaeTcst MpUHUMATH IS PACTSHYTON apMaTyphl ¢ YCIOBHBIM IMIPEIEIOM TEKY4eCTH
HalnpspKeHus Bbie R, HO He Oonee 1,1 Rs B 3aBUCHUMOCTH OT cooTHouIeHus [u [ (9.2.8).

9.2.8 3Ha4yeHus OTHOCUTENBHOH Jedopmanuu apMaTypbl pacTsHYTOH 30HBI [| ,;, HIpH
BBIYMCIICHUH 3HAYCHUSI IPAHUYHOI BBICOTBI CKATOHM 30HBI O€TOHA [p ClieyeT onpenenaTs 1o

dbopmymnam:
JUTSL QpMaTYPhI C YCIIOBHBIM TPENIEIIOM TEKY4ECTH

R, 1400000,

Lo O . ; (9.16)
rue [Sp — OpEeIBapUTEIIbHOE HANPsKEHUE B apMarype € YYE€TOM BCEX IOTEPh U Esp 110,9;
400 — B MITa.
JUIS. HEHAIIPSIraeMOM apMaTyphl ¢ PU3NUECKUM MPEIETIOM TEKYUeCTH
a0
el E .

N

9.2.9 lna HampsraeMoid apMmaTypbl, pacloOJOKEHHOW B CXXaTOM 30HE, pacyeTHOE
COIPOTHUBJICHUE CKATHIO R, CIEIyeT 3aMEHUTh HAIPSHKEHUEM | ., pABHBIM:

50010, — npu yuere koodduuuerTa ycinosuii paborst 6erona Ly, 10,9 (1. 6.1.12);
40010, —npu L, 11,0
3mech D; — B MlIla.

3nauenus [, onpezensor ¢ kospduuuenrom Ly, [111.

Bo Bcex cirydasx HanpspKeHUe [, IPMHUMAIOT He Oonee R, .

PacueTr npeaBapuTeJbHO HANPSKEHHBIX 3JIEMEHTOB B CTAAUM MPeIBAPUTEIHHOIO
00:xaTHA

9.2.10 Tlpu pacyere saeMeHTa B CTaaud MPEABAPUTEIBHOTO OO0XKATHS YCHUIHE B
HanpsraeMoi apMaType BBOAUTCA B pacueT Kak BHEUIHsS MPOA0JIbHAS CUjla, paBHas

N, 0(Clg 0330) AP 00, T4, (9.17)

rae A@ U Ay, —TIomanu CeUYeHUst HamnpsraemMoi apMarypsbl, pacmoa0KeHHON

COOTBETCTBEHHO B Hauboiyiee 00kaTo W B pacTAHYTOH (MeHee 00kaToi)
30HaX CEUCHHS,;
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U, 1 [y, — IpeaBapuTeIbHbIC HALPSDKCHHUS C yYETOM HEPBBIX MOTEPh U Kod(pduinenta

Lp=1,1 B apmaType ¢ mromansio cedeHust Ay u A, .

9.2.11 Pacyer mno NOPOYHOCTH DJIEMEHTOB MPAMOYTOJbHOTO CEUYEHUS] B CTAIAUU
MPEBapUTENBLHOTO 00XKaTHs TPOU3BOIAT U3 YCIOBUS

N, e, [ R, [bx(hy [10,5x) 1R, AL\ (hy Dall) (9.18)

IZie e, —PACCTOSHHE OT TOYKM MPUIOKCHHUS MPOJONBHOH CHIbl N, C y4eTOM BIIMSHHUA
u3ru0aronero MomMeHrta M OT BHEIIHEH Harpy3ku, JCHCTBYIOLIEH B CTaauH
U3rOTOBNICHHUST (COOCTBEHHAss Macca 3JIeMEHTa), N0 LEHTpa THKECTH CEUCHHS
HEHANpAracMoW apMaTypbl PacTSHYTOH WM HauMEHee C)KAaTol (IpU IMOIHOCTHIO
CKaTOM CEUYEHUHU JJIEMEHTa) OT 3Tux ycunui (pucyHok 9.1), ompenensiemoe mo

bopmyne

epDeopDO,ShDaDﬂ, (9.19)
Ny

€,p — PACCTOSHHE OT TOYKHU IPHIOKCHNUS CUIb N, 10 LUCHTPA TSHKCCTU CCUCHNUS DICMCHTa,

R, —pacdeTHOe CONpPOTHBIECHHWE OETOHA CKAaTHIO, [PUHUMAEMOE IO JIMHEWHOU
uHTepnoysanuu (Tabnuma 6.8) kKak a1 Kjacca O€TOHAa TO MPOYHOCTH Ha CKaTue,
YHCIICHHO PABHOTO MEPEATOYHON IPOYHOCTH OeTOHA Ry, ;

R,. —pacyeTHOE CONPOTUBIICHHE HEHANPATaeMOW apMaTyphl CXKATHIO, NPUHHMAEMOE
B CTQJIUU TIPeIBAPUTENLHOTO 00katus He 6omee 330 MITa;

A, —nomans cedeHUs HEHANpPSATraeMo apMaTyphl, PacIoJIOKEHHOH B Hambolee CxKaTou
30HE CEUEHUS DIIEMEHTA.
BeicoTy cxaToil 30HBI O€TOHAa ONPENENAIOT B 3aBUCUMOCTH OT BEIMYUHBI [p,

ompenenseMoit mo Qopmyine (8.1) ¢ moxcraHOBKON B Hee 3HaueHus [, [1—-

N

pacyeTHOE CONPOTUBICHHE PACTSHYTON HEHANpsiraeMoii apMarypsl A, u [}, ,;, [10,003:

, TIe R —

a) mpu [ hl [z (pucynok 9.1) no dopmyne
0

N, UR A, (R, LAf]

x [ , 9.20
R (9.20)

6) pu [ hi (e (rme x —cm. mo3unuio a pucyska 9.1) no gopmyie
0

00 ,
N, R A, ROR,. T4

100,
x R . (9.21)

hy(100R)
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! hl-'Jl: r‘ [ j— R“_,E_"

————g—— A,

-
f\\é

3
€y

Pucynok 9.1 — Cxema ycujimii ¥ 310pa HaNpsizKeHUil B ce4eHUH, HOPMAaJbLHOM K ITPOI0JIbHOI
0CH M3ru6aeMoro npeaBapuTeJTbHO HAMPSIPKEHHOT'0 3JIEMEHTA NPHU €ro pacyeTe M0 NPOYHOCTH B
CTaANH 00KATHSA

9.2.12 PacdeT o npoYHOCTH 3JIEMEHTOB TaBPOBOT'O U JIBYTABPOBOI'O CEYEHUM B CTAIUU
MPEBAPUTENLHOTO 00XKaTHs MPOU3BOJAT B 3aBUCHMOCTH OT IOJIOXKEHHS TPaHMIIBI CHKATOU
30HBI:

a) €CIIM TpaHMIla C)KaTOH 30HBI MPOXOJUT B TOJIKE (PUCYHOK 8.2, a), T.e. COOI0aaeTcs
yCIIOBHE

N, CIR, bk (IR A IR AL (9.22)

pacyer Npou3BOIAT Kak IS IPSAMOYTOJIbHOTO CEYEHUSI LIMPUHOMN bﬁ cornacHo 9.2.11;

0) eciii TpaHUIIa C)KaTOM 30HBI MPOXOIUT B pedpe (pucyHok 8.2, 6), T.e. ycnosue (9.22)
HE COOJTI0IaeTCsl, pacyeT MPOU3BOIAT U3 YCIOBHS

N, e, [R, hx(hy 10,5x) Ry (b 1b)Chl (hy 0,5k, DR A (hg Dall),  (9.23)

M
rae e, Lle,, Lz ll— ; e, —cm. 9.2.115
P

Z, — PpacCTOSHUE OT ILIEHTpa TSDKECTU CEUEHHUs DBJIEMEHTa J0 pacTsIHyTol (HaumeHee

S
C)KaTOM) HEHAIIPSATAEMOU apMaTyphI.
BrIcoTy c)kaTol 30HBI OMPEEIOT 1O (GOpMyIaMm:

a) npu DDhiDDR (L —om. 9.2.11)
0

N, DR A IR AL DR, (bl YA
R, (b ’

x [ (9.24)

6) mpn 10— (10,
hO
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00
N, R A, jlm—mj: R AP LRy (b Lib)AL
x [

T (9.25)

Py (10)

Pacyer N0 DNPOYHOCTHM HOPMAJBHBLIX CeYEHHHl Ha OCHOBE HeJMHEeHHOH
neopMaHOHHOI MoIeH

9.2.13 Tlpu pacdere 1o MPOYHOCTH HA OCHOBE HETMHEWHOU Ae(OPMAIIMOHHON MOJIETH
ycusus U AegopMalii B CeUeHUH, HOPMAJIbHOM K MPOJIOJIBHOM OCH 3JIEMEHTA, ONPEAETISIOT C
MCIIOJIb30BAaHUEM OCHOBHBIX MOJIOKEHUH, yKa3aHHbIX B 8.1.20 — 8.1.22.

9.2.14 Tlpu pacdere HOPMAIBHBIX CEUYCHHH IO MPOYHOCTH (PUCYHOK 9.2) B oOrmiem
cllydae UCHOJIb3YIOT:

ypaBHEHUS! PaBHOBECHS BHEIIHUX CHJI U BHYTPEHHUX YCUJIUN B HOPMaJbHOM CEUCHHH
JJIeMEHTa

Mx N D Dbi EAbi gbxi DE Dsj EAsj wsxj DD Dsi DAsi wsxi ) (926)
i J i
My, D0 Uy DAy L2y D U DA L2 DT UG DA L5 (9.27)
i J i
N 001 Oy; Dy 00 Oy D4, 00 Oy DA 5 (9.28)
; . ;

J i

YpaBHEHUsI, OIpPEICINSIONINe pacrpeneneHue nedopmManuii oT ACUCTBUS BHELIHEH
Harpy3KH I10 CEYEHUIO DJIEMEHTa

1 1

X ry
1 1
7 I"y
1 1
T, Ty

3aBHCHMOCTH, CBSI3BIBAIOIIME HAMPSIKCHUS W OTHOCUTENIbHBIC aedopMaruu OeToHa U
apMaTyphbl:
OeToHa

Ubi I Ep My [y 5 (9.32)
HEHAIIpAracMoOU apMaTypbl

Uy U Eg W [Ty 5 (9.33)
HaIpsAracMou apMaTypbl

Ui D Eg Mg (D00 - 9.34)
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@y Ay,

Pucynox 9.2 — PacueTHas cxema HOPMAJIBHOI'0 CCYCHUS NMPEABAPUTEC/IbHO HAIIPHKEHHOT 0
JKeJ1e300€eTOHHOI0 3JIeMeHTa

B ypaBaenusx (9.26) — (9.34) :
Asiy Zsxiy Zsyi, | lsi — IMOIMaAbp, KOOPIAMHATBI IIEHTPA TSAKECTU -0 CTEP)KHS HANpAraeMoi
apMaTypbl U HaMPSKEHUE B HEM;
|, —OTHOcuTenbHas Jedopmanus i-ro CTEpXKHsA HANpAraeMoil apMaTypsl

OT JICMCTBHS BHEIIIHEN HArpy3Ku;
[\pi — OTHOCHTE/BbHAs AeQOpMALUs TPEIBAPHTCIBHOTO HAMPSIKCHUS apMaTyphl

C Y4YeTOM OTHOCUTENBHBIX JAedopManuii mOoTeph MperBapUTEIHHOTO
HaIIpsDKEHUs, OTBEYAIOIIUX PaCCMaTPUBAEMOM PACUETHOM CTaJNM;
Egi —Monynb ynpyroctu i-ro CTep:KHs HalpsraeMou apmMaTypsl;

[l — koadunmeHtT ympyrocTu i-ro CTEpXKHS HEHAIPSraeMOW apMaTyphbl,
ocTajibHble TapaMeTpbl — cM. 8.1.23.

3nauenust kodddurmentos [ u [ onpexenstror mo ykasanusm 8.1.23, a 3HaveHUS
k03¢ durrenTos [ ; — mo Gpopmyiie
D . D Dsi
B )
Si Dsi Dspi

9.2.15 Pacuer HOpMaJgbHBIX CEYCHHH KEI€300€TOHHBIX AJIEMEHTOB IO MPOYHOCTH
MIPOU3BOAAT U3 YCIOBUM, MPUBEAEHHBIX B §.1.24.

(9.35)
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9.3 Pacyer mnpeaBapuUTeJbHO HANPSKEHHBIX 3JJIEMEHTOB  KeJe300eTOHHbIX
KOHCTPYKUMI MO NpeebHbIM COCTOSSHUSIM BTOPOI I'PyNbI

O01mme MoJI0KeHUus

9.3.1 PacueTsl o npeneabHbIM COCTOSTHUSIM BTOPOW TPYIIIbI BKIIOYAKOT:

pacuer o 00pa30BaHUIO TPEIIUH;

pacyer 1o pacKpbITUIO TPEIIUH;

pacdeT no aedopMariusm.

9.3.2 Pacuer mo 00pa3oBaHWIO TPEINIMH MPOM3BOIAT KOTrja HEOOXOAMMO O0ECTeYUTh
OTCYTCTBHE TPEUINH, a TAK)Ke KaK BCIIOMOTaTeNbHbIM MPHU pacyeTe MO PACKPHITHIO TPEILUH U
o pedopManusim.

TpebGoBaHusI 10 OTCYTCTBUIO TPELIUH MPEIbSBISIOT K MPEABAPUTEIHHO HAMPSKEHHBIM
KOHCTPYKIUSIM, Y KOTOPBIX MPU MOJHOCTHIO PACTSIHYTOM CEYEHHUH JOJKHA OBITh obecrieueHa
HENPOHUIAEMOCTh (HAXOAIIMXCS TMOJ AaBJIECHUEM KHUAKOCTU WIIM Ta30B, HUCIBITHIBAIOIINX
BO3/ICIICTBHE paJHalliy U T.II.), K YHUKAJIbHBIM KOHCTPYKIIHSM, a TaK)Ke K KOHCTPYKIUSAM IIPU
BO3/JCHCTBUU CUJILHO arpeCCUBHOM CPEIbI.

9.3.3 Ilpu pacuere o 0Opa30BaHUIO TPEIIUH B IEJSIX UX HETOMYIICHUS KOI(PHUITHCHT
HAJKHOCTH MO Harpy3ke npuHuMmaiorT (/> 1,0 (kak mpu pacdere mo mpouHoctH). [Ipu
pacuere Mo PacKpbhITHIO TPELIUH U M0 AedopMaiusaM (BKIOYas BCIOMOraTeNbHbIM pacyeT 1o
00pa30BaHMIO TPEUINH) MPUHUMAIOT KO3(PPHUIIMEHT HaJeKHOCTH 1o Harpyske [ = 1,0.

9.3.4 Pacuet n3rubaeMpIX MpeABAPUTEIHHO HAIPSHKECHHBIX 3JIEMEHTOB 10 TPEIETbHBIM
COCTOSTHUSIM BTOPOM T'PYMIBI MPOU3BOJAAT KaK NMPU BHELIEHTPEHHOM CXATHMM Ha COBMECTHOE
JICHCTBHE YCHIIMH OT BHEUIHCH Harpysku M W NpOJOJBHON CHIbl N, , PaBHOW YCHIIMIO

npeaBapuUTeNbHOr0 o0xaTus P .

Pacuer npeaBapuTelbHO HANPSKEHHBIX :KeJ1e300€TOHHBIX JJIEMEHTOB 110
00pa30BaHUIO M PACKPBITHIO TPELINH

9.3.5 Pacuer npeaBapUTEIbHO HANPSHKEHHBIX M3THOAEMBIX AJIEMEHTOB IO PACKPBITHIO
TPEUINH MPOU3BOAT MCXOIA U3 OOLIMX IMOJIOKEHHUH, YKa3aHHBIX B pasjene 8.2 U ¢ y4eToMm
ykazanuit 9.3.6 —9.3.10.

Omnpenenenne MoMeHTa 00pa30BaHUSI TPEILIMH, HOPMAJIBHBIX K NPOJOJbHOI OCH
JJIeMeHTa

9.3.6 Usrubatommii MOMeHT M TpU OOpa3oBaHMHM TpPEIIMH B 0OLIeM cliy4ae
ompexaensercs nmo aedopmanuonHoi moaenu cornacHo 9.3.10. Jlomyckaercs UIsl MPOCTBIX
cedeHuil (IpsIMOYroJIbHOTO M TaBPOBOI'O CEUEHUH C apMaTypOH, pacloI0KEHHOM Y BEpXHEN U
HIWOKHEM TIpaHell Cce4eHMs, C IIOJKOM B  CKAaTOM 30HE) ONpEeAeNsiTh MOMEHT
TPEUIMHOO0pa3oBaHus cornacHo 9.3.7.

9.3.7 Onpenenenne MOMeHTa 00pa30BaHMs TPELIUH MPOU3BOIAT C YUETOM HEYNPYrHX
nedopMmaruit pactssHyroro 6etona coriacuo 9.3.8.

JlomyckaeTcs MOMEHT 00pa3oBaHHsI TpEIIMH ONpelensTh 0e3 ydera HEeympyrux
nedopmaruii pactsiHyToro 6erona, mpuauMas B dpopmyne (9.36) Wy=W,eq. Eciu tipu 3TOM
ycnoBus (8.118) u (8.139) He ynoBIEeTBOPAIOTCS, TO MOMEHT 00pa30BaHUs TPELIMH CIEIyeT
OTIPeNIeNIATh C YUETOM HEYNPYTUX IedopManuil pacTsiHyToro 6eToHa.

9.3.8 MomeHT 00pa3oBaHMs TPEUIUH MPEABAPUTEIBHO HANPSHKEHHBIX H3THO0aeMbIX
3JIEMEHTOB C YYETOM HEYIPYrux AeGopManuii pacTsIHyTOro O€TOHA ONPEACISIOT Mo popmyIie
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My = Ry sor Wy £ P 5. (9.36)

re Wy —MOMEHT CONpPOTHBIECHHS IIPHBEJEHHOIO CEYeHHS I KpaiHero pacTSHyTOro
BOJIOKHA C Y4eTOM Itonoxkenni 8.2.10;

eﬂp = eop +7 — pacCTOAHHE OT TOYKH INPHIOXKCHHI YCHIIHA IIPEABAPHTCIEHOIO o0XKaTHA

P 1o snmpoBoll TOYKH, HauWOolee VIaJeHHOM OT pACTIHYTOH  30HBI,
TPEMHUHOO0Pa30BaHHE KOTOPOH MPOBEPSETCS;
e,, — TO e, JI0 IIeHTPpa TKECTH IPHBEAEHHOIO CEYeHH S

P
¥ — PacCTOAHHEC OT HNCHTPa TAKCCTH IIPHBECACHHOIO CCUCHHA 10 H,[[pOBOfI TOYKH,
W,
p=—red (9.37)
4

red

B dopmyne (9.36) 3HaK «TUTIOC» IPHHUMAFOT, KOT/Ia HAallpaBIeHUs BPalleHUsI MOMEHTOB
P -eg, W BHEIIHETO H3THOAOIIEr0 MOMeHTa 3 IPOTHBOIOIOXHEL, «MHHYC» — KOIJa

HalpaBICHHA COBIIAJAlOT.
3naueHus W,,; U Areq OIPENEISIOT COITTACHO YKa3aHUAM §.2.

JImg MpSMOYTOJIBHBIX CEYEHHH M TAaBPOBBIX CEYEHHH C IIOJIKOH, PAacIOIOKEHHOH B
CKaToH 30He, 3HAa4eHHe MW NpH JeHCTBHH MOMEHTa B IUIOCKOCTH OCH CHMMETPHH
JOITyCcKaeTcs OmpeIesaTh Mo ¢popMmyie (8.122).

9.3.9 Vcuwme Nge Ipu 00pa30BaHNU TPEIIHH B IEHTPAIBHO PACTIHYTHIX 3IE€MEHTaX
omnpeaensatoT mo Gopmye (8.131) 8.2.

9.3.10 Ompenenenne MoMeHTa o0Opa3oBaHHd TpPEMIMH Ha OCHOBE HEIWHEHHOMN
neopManHoOHHON MOJETH MPOH3BOIAT HCXOAS H3 OOMHUX TMONOKEHWH, MPHUBEICHHBIX B
6.1.24, 9.2.13 — 9.2.15, HO ¢ y4erom pabOTHl O€TOHA B PACTIHYTOH 30HE HOPMAIBHOIO
CEYEHHS, OIpeJeIIeMOH THAarpaMMOH COCTOSHHS pacTAHYTOro OeToHa coriacHo 6.1.22.
PacueTHBIe XapaKTEepHCTHKH MaTepHAIOB MPHHHUMAIOT A MpPeJelbHbIX COCTOSHHI BTOPOH
I'PyIIIbL.

3HaueHHe M ONpPENENSIOT W3 pEelIeHHS CHCTEMBI YPaBHEHHH, IPECTABICHHBIX B
9.2.13 — 9.2.15, npHHHMas OTHOCHTEIbHYIO JedopMaIlHi0 OeTOHA Ep;max ¥ PACTIHYTOH T'PaHH
3JIeMeHTa OT JAEHCTBHS BHENIHEH Harpy3KH, PABHOH IIPe/IeTbHOMY 3HA9€HHIO OTHOCHTEIBHON
nedopMaIrtii 6eTOHA MPH PACTSIKEHHH Epr,uir, ONIPEICIIEMOMY COTTTacHO yKazaHHaM 8.1.30.

Pacyer mupuHBI pacKpbITHS TPeIlNH, HOPMAJIbLHBIX K IPOA0JIbHON OCH 3JIeMeHTa
9.3.11 IlIupuHy pacKpHITHI HOPMAaTbHBIX TPEIIHH OMpeIeNaioT mo ¢opmyie (8.128), B
KOTOPOH 3Ha4eHHe HANPSKEHHH G, B PACTAHYTOH apMaType H3rHOaeMBbIX IIpeJIBapHTEIbHO
HaNpsDKEHHBIX 3]IEMEHTOB OT BHENTHEH Harpy3KH OIMpeIeNstoT mo GopMmyie
M, (hy—v.,) N

pV0 e )4
o= - |, (9.38)

red red

rae I?‘ =Ared°yc — MOMCHT HHCPIIHH, IUIOINaJAb IIPHBCACHHOI'O0 IIOIEPCYHOI'O CCUCHHA

37eMeHTa H pacCTOSHHE OT HamOoJee CXKaToro BOJOKHA J0 IIEHTpa
TSUKECTH IPHBEACHHOTO CEUEHHS, OMpeleisieMble C YYeTOM IUIONaIH
CEYEHHA TOJBKO CKaTOH 30HBI O€TOHA, IUIOMAJIeH CEUeHNs PACTIHYTON U
CKaTOM apMaTypel coriacHo 8.2.27, NpHHHMasd B COOTBETCTBYIOINHX
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dbopmymnax 3HaueHHS KOdhUIIMEHTA TPHUBEACHUS apMaTypbl K OCTOHY
0,, 00

N, — ycunue npeasaputenbHoro ookarus (9.3.4);

sls

M, — u3ru0aronMii  MOMEHT  OT  BHEIIHEW  Harpy3ku W yCWIUsA

MIpEABAPUTEIILHOTO 00KATHsI, ONIPeAeIIeMbIi TT0 opMyIie

M, OMUN,le,, (9.39)

/e €,, — PACCTOSHHE OT TOYKHM NPHUIOXKCHHS YCWUIUs MPEABAPUTEIBHOr0 obxarus N,

710 EHTPA TAKECTU MIPUBEACHHOTO CEUCHUSI.
3Hak «vuHYC» B (opmyne (9.39) npuHMMArOT, KOTJa HampaBiCHHUS BpaIICHHUI
MOMEHTOB M u N » @Op HE COBMNAJaIOT, U «IIFOCY» — KOTJla COBIAJAr0T.

JlonmyckaeTcs HanpshKeHue [y onpenenarTs 1o popmye

HMDNP [(zlegy) (9.40)
s z [A,

2

T[€ Z — PacCTOSHHME OT LICHTPA TSKECTHU ApMaTypbl, PACIOJIOKECHHOW B PACTSIHYTOM 30HE
CEYCHMs, A0 TOYKU IPUIIOKECHUS DPABHOACHUCTBYIOIIECH YCHUIMH B CXKAaTOM 30HE
JJIEMEHTA,

ey, — PACcCTOSIHUE OT LICHTPA TAKECTH TOH 3KE apMATYPhI 10 TOUKH MPUIOKCHHS YCUITHS N).

Jyis1 5IEMEHTOB MPSIMOYTOJIBHOTO TOTIEPEYHOT0 CEUSHHsI MpH OTCYTCTBHH (Wiu 0e3
ydera) CKaTod apMaTyphl 3HAUEHHE z OMNPEACISIoT 1o Gpopmyie

z Uh XTN (9.41)

IZIe X, — BBICOTA CXKATOW 30HBI, ONpPEAEIsIeMas COraacHo 8.2.28 ¢ y4eToM JEeHCTBUS yCUIIHS
MPEIBAPUTENLHOTO 00KaTUS Np.
Jlnst  2JIEMEHTOB  MPSMOYTOJIBHOTO, TaBpOBOTO (C TIOJKOM B C)XaToW 30HE) U
JBYTaBPOBOT'O IOIEPEYHOI0 CEUYEHUs JOIMYCKAETCs 3HaYeHHe z MPUHUMATh paBHbIM 0,7/ .

Hampsixenus [1;, onpenensiembie mo Gopmynam (9.38), (9.40), He JOMKHBI MPEBHIIATH
(Rs,serDDsp) .

Pacyer npeaBapuTebHO HANPSKEHHBIX KeJIe300eTOHHBIX JJIEMEHTOB IO
nepopmManuam

9.3.12 Pacuer mnpeaBapUTENbHO HANPSDKEHHBIX  3JIEMEHTOB IO  JAeopMaiusimM
MPOU3BOAAT corjacHo yka3zanuil 8.2.19 — 8.2.32 u ¢ y4eToM JOMOJHUTEIBHBIX YKa3aHHM
9.3.13-9.3.15.

9.3.13 TlonHyro KpWBH3HY HM3TrHO0AEMBIX MPEIBAPUTEIHLHO HAMPSHKCHHBIX ASJIEMEHTOB
JUIS BBIYMCIICHHUSI WX TIPOTHOOB OMpPENEeNsIOT 1O yKazaHusM 8.2.24, Tpu ATOM 3HAYCHUS

KPUBH3H BLIESL " U B ¢dopmynax (8.140), (8.141) ompenensroT Mo yKazaHHUSIM
p B;H, B;Bz B;g pMy. . ,» (0. pen YK

9.3.14 ¢ yueToM ycuius peABAPUTEIHHOTO 00KATHSL.
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Jlomyckaetcs mpu OnpeesIeHnH KPUBU3HBI YUUTHIBATh BIMSIHUE ehopMaluil ycaaku U
MoJI3y4yecTy OeTOHA B CTAANH MPEABAPUTEIHHOTO 00XKATHSL.

1
9.3.14 KpuBuzHy wH3rubaeMpIx MPEABAPUTEIIBHO HAMPSIKEHHBIX JJIEMEHTOB — OT

r
JIEHCTBUSI COOTBETCTBYIOIIUX HATPY30K OMPEEISIOT 10 hopMyIie
1 MUN,le
—o—£2 %2 (9.42)
r D

rae M — n3rubarmuii MOMEHT OT BHEIITHEH HArpy3KH;
N p U €, — yCHIIHC MpPEABAPHTEIBHOTO 00KaThuss W €ro HSKCIEHTPUCUTET OTHOCUTEIHHO

LHCHTpA TAKECTU IMTPUBCACHHOI'O MOMCPCUHOTO CCUCHUS 3JICMCHTA,

D —u3rubHass  KECTKOCTh HPUBEACHHOTO TONEPEYHOTO CEUCHHs D3JIEMEHTa,
onpezenseMas IO yKazaHUsAM 8.2 Kak JUIsl BHELIGHTPEHHO CXKAaTOr0 YCHIIMEM
NPEIBapUTENILHOTO 00XKAaTHsl 3JIEMEHTA C Y4eTOM M3THOaloIero MOMEHTa OT
BHEUIHEN Harpy3ku (pUCyHOK 9.3).

q i

L||| ¥ & EJ.E

h, reall

—

rarlpg—
=

A

h

h

/
/e
| == = [ —__

1 — ypoBeHb LIEHTpA TSHKECTH NPUBEACHHOTO 0e3 ydera pacTsHyTOH 30HbI OETOHA ITONIEPEYHOT0 CEYCHUS

Pucynok 9.3 — llpuBegeHHOe MonepevHoe cedeHue (@) U cxeMa HanpsizKeHHO-
1e()OpMUPOBAHHOI0 COCTOSIHMS H3ru0AeMOro NpeIBapuTeIbHO HANPS’KEHHOT0 JIeMEHTA ¢
TpeluHaMu (§) MPH ero pacyere 1o gegpopmManusam

9.3.15 KpuBuzHy u3ru0aeMpIX TNPEABAPUTEIBHO  HANPSIKCHHBIX  3JIEMEHTOB
JIOITyCKAeTCsI OTPEAETATH 1o (hopMmyrie

1 MDNpsz

r Es,red DAS DZ(hO DxN) ’

(9.43)

rac z p PACCTOSAHUEC OT TOYKH IMPUITOXKECHUA YCUIIUA ITPEABAPUTEIILHOTO 00XKaTH J0 TOYKH

IIPUJIOKEHUS PAaBHOACHCTBYIOIICH YCUIIMI B CXKATOU 30HE;

Z —PacCTOSIHUE OT LEHTpa TSHKECTH PACTSIHYTOM apMaTypbl 10 TOYKH IIPUIIOKEHUS
PaBHOJEHCTBYIOLIECH YCUIUHI B CXKaTOU 30HE;
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Xy — BBICOTaA C)KaTOM 30HBI C Y4Y€TOM BJIMAHUA MTPEABAPUTEIIBHOT'O 00KaTHSL.

BricoTy c©kaToli 30HBI ONPENCISIIOT Kak JUIg  W3THOaeMbIX dDJEMEHTOB  0e3

IPEIHANPSKEHUS COraacHo §8.2.28 ¢ yMHOXKEeHHEM 3HadeHus [, Ha 1 0—2rz.
p

3HaueHUS Zp U Zz JOIMYyCKACTCA OnpcACsATb, HNpHUHUMAd PpacCcCTOAHUC OT TOYKHU

MIPUJIOKEHUS PAaBHOJECHCTBYIONIEH YCHIIMA B CXATOW 30HE 10 Hambojee C)KaToro BOJIOKHA
ceyeHus paBHbM 0,37 .

Omnpenenenne KPpUBH3HBI NPeABAPUTEIbHO HANPSKEHHBIX 3JIeMEHTOB HAa OCHOBE
HeJIMHEHHOH 1e)opMAIMOHHON Mo1esTH

9.3.16 TlomHyro KpUBU3HY U3rH0AEMBIX TIPEABAPUTEILHO HANPSHKCHHBIX 3JIEMEHTOB Ha
ydacTkax 0e3 TpelIuH B PacTSHYTOM 30HE ceueHus omnpeaensioT no Gopmyne (8.140), a Ha
ydacTKax ¢ TPEIIMHAMH B PACTSIHYTOM 30HE ceueHus — 1o ¢opmye (8.141).

3HaveHMs KpUBH3H, BXOIAINX B popmynsl (8.140) u (8.141), onpenensior u3 pemeHus
cucteMbl ypaBHeHUH (9.26) — (9.34) ¢ yuerom ykazanuid 9.2.13. IIpu 3TOM AJ1 37E€MEHTOB C
HOPMaJIbHBIMU TpEIIMHAMU B PACTAHYTOH 30HE HampsHKEHHUE B HANpAraeMoi apmarype,
nepeceKarollel TpeuMHbI, ONPeAesIoT o Gopmye

UE . [T, []
g D[”—J“DESZ. (M, 0 » (9.44)

0 e O

a B HEHAIpsAraeMou apMarype
E [Tl
0y 0——=, (9.45)
s/
1
1010,82)ere
i)

3neck Ll jy cre — OTHOCHTEIIBHAS nedopmarus pacTIHYTOH apMaTyphl B CEUCHHUH C TPEITUHOMN

OT JACUCTBUS BHEUIHEH HArpy3KH Cpasy rocie 00pa3oBaHUs TPEIINH;
"\i(j) — YCPCAHCHHBIC ~OTHOCHTCNIbHBIC JAc(QOpPMALUU  PACTSHYTOH —apMaTypbl,

MepeCceKaroIIeil TPEIIMHBI, B pacCCMaTPUBAEMOM CTaInU;
[\pi — OTHOCHTENbHAs Ae(pOPMALIHs IPEABAPUTEIBHOTO HAMPSDKCHHS apPMATypBI.

IIpu ompeneneHun KpUBU3HBI OT HEMPOIOJDKUTEIBHOIO NCUCTBUSA HArPy3KH B pacyeTe
UCTIONB3YIOT JAMarpaMMbl KpPaTKOBPEMEHHOIO Je(QOpPMHUPOBAHUS CHKATOTO U PACTIHYTOTO
O0eToHa, a TpHU ONpENeNCHHUH KPUBU3HBI OT MPOAODKUTEIBHOIO JEHCTBUS HArpy3KH —
JMarpaMMbl JUIMTENBHOTO AeOpMUpOBaHMs OETOHA C PAacCYETHBIMHU XapaKTEPUCTUKAMHU IS
IIPENEIIBHBIX COCTOSIHUN BTOPOU IPYIIIIBI.
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10 KoHcTpyKTHBHBIE TPeOOBaAHMS

10.1 OO0mme noJjoKeHus

10.1.1 J{nst oGecrieyenus 6€30MaCHOCTH U 3KCILTYyaTallMOHHON MPUTOJHOCTH OETOHHBIX
1 )K€J1€300€TOHHBIX KOHCTPYKIIUH TOMUMO TPeOOBaHUI K pacueTy CIeAyeT TaKKe BBIITOJIHATh
KOHCTPYKTHUBHBIC TPEOOBaHMS K TEOMETPHUUECKUM pa3MepaM U apMHPOBAHUIO.

KonctpykTuBHBIE TpeOOBaHUSI YCTAHABIMBAIOT JUIA TE€X CIIydaeB, KOTJa: pacueToM He
NPECTaBISIETC BOSMOXKHBIM JIOCTaTOYHO TOYHO M ONPEAEICHHO MOTHOCTHIO FapaHTUPOBATh
COIIPOTHUBIIEHUE KOHCTPYKIIMY BHEIIHUM Harpy3Kam U BO3ACHCTBHIM;

KOHCTPYKTHUBHBIC TPEOOBaHMS ONPEACISIOT I'PaHUYHBIEC YCIOBHS, B TpeAesax KOTOPhIX
MOTYT OBITH MCIIOJIb30BaHbl IPUHATHIC PACUETHBIE TTOJIOKEHUS;

KOHCTPYKTHUBHBIC TpeOOBaHMs 00ECIEUYNBAIOT BBIMOJIHEHHE TEXHOJIOTUU H3TOTOBJICHHUS
OCTOHHBIX U KeJ1e300€TOHHBIX KOHCTPYKIIUH.

10.2 TpeOoBaHMs K reOMeTPHYECCKHM pa3Mepam

10.2.1 T'eomerpuueckue pa3Mepbl OETOHHBIX M JKEJIE€300€TOHHBIX KOHCTPYKLHN
JIOJDKHBI OBITH HE MEHEE BEJIMYMH, 00€CTIeUNBAIOLIHX:

BO3MOXKHOCTh Pa3MEILICHHUS apMaTypbl, aHKEPOBKH M COBMECTHOH paboThl ¢ OETOHOM, C
yuyetoM TpeboBanuii 10.3;

OTpaHUYEHUE THOKOCTH CXKATHIX 3JIEMEHTOB;

TpeOyemble mokazaTenu kadecTBa 6eroHa B koHcTpykuuu (IOCT 13015).

10.2.2 Pa3mepsl cedeHUil BHEIEHTPEHHO CXKAaTBIX JJIEMEHTOB sl OOECHEeUeHHs HX

l
KECTKOCTH DPEKOMEHIyeTCsl MPUHUMATh TAaKUMH, YTOObI WX THOKOCTb —9 B JII0OOOM
i

HATPaBJICHUU HE MPEBBIIIANA:

200 — st 5keJIe300C€TOHHBIX 3JIEMCHTOB;

120 — 1J1g KOJIOHH, SIBIISIOIMIMXCS DJIEMESHTAMU 3JaHUI;

90 — 1151 OETOHHBIX 3JIEMEHTOB.

10.2.3 B KOHCTpYKIUSAX 34aHUN U COOPYKEHUH CIIeyeT IIpelycMaTpuBaTh UX Pa3pe3Ky
MOCTOSIHHBIMM W BPEMEHHBIMU TEMIIEPATYPHO-YCATOUHBIMUA IIIBAMHU, PACCTOSHUS MEXKIY
KOTOPHIMU Ha3HA4yalOT B 3aBUCUMOCTH OT KJIMMAaTHYECKUX YCJIOBUH, KOHCTPYKTHBHBIX
O0COOCHHOCTEH COOpYKEHUSI, MTOCIEeIOBATEILHOCTH ITPOU3BOJICTBA PadOT U T.1I.

[Ipun HepaBHOMepHOW ocaake (YHIAMEHTOB CIEAyeT MpeaycMaTpUBaTh pa3ieiieHUE
KOHCTPYKIIUN OCaIOYHBIMU IIIBAMH.

10.3 TpeOGoBanusi K apMHUPOBAHHUIO
3awummnwiil crnoii bemona

10.3.1 3auuTHbIi c0it 6eToHA T0JIKEH 00eCTIeYnBaTh:

COBMECTHYIO paboTy apMaTypbl ¢ 6ETOHOM;

AQHKEPOBKY apMaTypbl B OCTOHE M BO3MOJKHOCTh YCTPOMCTBA CTHIKOB apMaTyPHBIX
JJIEMEHTOB;

COXPaHHOCTh apMaTypbl OT BO3JEHCTBUN OKpy’Karolledl cpeabl (B TOM 4HCIE NpHU
HaJIUYHH arpeCCUBHBIX BO3ACHCTBUI);

OTHECTOMKOCTb KOHCTPYKLIUH.
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10.3.2 TonmmuHy 3amMTHOTO cJI0si O€TOHA ClIeyeT MPUHUMATh UCXO/Is U3 TpeOOBaHMIMA
HACTOALIETO pa3felia C Yy4eToM poJid apMaTypbl B KOHCTpYKUusX (pabouas wuiau
KOHCTPYKTHBHAs), TUIA KOHCTPYKIUN (KOJOHHBI, TUTUTHI, OaJKH, 3JEMEHTHI (PyHIaMEHTOB,
CTEHBI U T.I1.), TUAMETPa U BUa apMaTyphl.

MuHuManbHBIE 3HAYEHUsST TOJIIMHBI CI0s OeTOHa pabodeil apMmaTypsl (B TOM YHCIE
apMaTyphl, PacloNOXKEHHOW y BHYTPEHHUX TpaHEl MOJIbIX 3JIEMEHTOB KOJIBLIEBOTO WIIH
KOpoOYaToro ceueHwus ) ciaeayeT npuHuMaTh o tabdmume 10.1.

Jl1s cOOpHBIX 3JIEMEHTOB MUHUMAaJIbHbIE 3HAYEHUsI TOJIIIMHBI 3alIUTHOTO CJI0si OeToHA
paboueii apmaTypsl, ykazaHHble B Ta0Osmie 10.1, yMeHbIIalOT Ha 5 MM.

JlJ1s1 KOHCTPYKTUBHOW apMaTypbl MUHUMAaJIbHbIE 3HAYEHUS TOJIIMHBI 3aIIUTHOTO CIIOS
OeTOHA MPUHUMAIOT HA 5 MM MEHBIIIE [0 CPABHEHHUIO C TPEOYEMBIMU JJI paboueii apMaTyphl.

Bo Bcex ciyudasx TONIIMHY 3alIUTHOTO cJliosi O€TOHa ClieqyeT TakKe NPUHUMATh He
MEHEee IraMeTpa CTEPKHS apMaTypsl U He MmeHee 10 mm.

B 0THOCTOWHBIX KOHCTPYKIUSAX U3 JIETKOTO U TIOPU30BAaHHOTO OETOHOB KjaccoB B7,5 u
HUKE TOJIIMHA 3alUTHOTO CJIOS JIOJDKHA COCTaBJIATH He MeHee 20 MM, a JJisi HapyKHbBIX
CTEHOBBIX TMaHeneir (0e3 ¢dakTypHoro cios)) — He MeHee 25 MM. B omHOCIONWHBIX
KOHCTPYKIUSIX U3 SYEUCTOro OEeTOHa TOJIIMHA 3al[UTHOrO CJIOosi BO BCEX CIIydasx
MIPUHUMAETCA HE MEHEE 25 MM.

Taomnuma 10.1

Ne . . TonmmuHa 3alIMTHOTO CIIOS
LI YcaoBus OKCIUTyaTallui KOHCTPYKIIUU 3JaHUN 6eTOHa, MM, He MeHee
1 B 3aKpBITBHIX MOMEIIEHUAX P HOPMATEHOM M MIOHUKEHHOM 20
BIIQXKHOCTH
2 | B 3aKpBITHIX IOMEMICHUAX MTPH TOBBIIEHHON BIIAXKHOCTH (IIPH 25
OTCYTCTBUH JOTIOJHUTENHHBIX 3AIIUTHBIX MEPOTIPUSTHI)
3 Ha oTkpsiTOM BO3MyX€e (TIpH OTCYTCTBUH JOTIOTHUTEIIBHBIX 30
3aIUTHBIX MEPOIPHUITHN)
4 | B rpyHTe (TIpH OTCYTCTBHH JOTIOTHUTEIIBHBIX 3aITUTHBIX 40
MEpOTIPUATHHN), B HyHIAMEHTAX TIPH HATUIHH OCTOHHOU
MMOATOTOBKH

10.3.3 TonmmmuHa 3anMTHOTO CJIOs OE€TOHA Y KOHIIOB NMPEIBAPUTEIHHO HANPSHKECHHBIX
3JIEMEHTOB Ha JUITMHE 30HBI Mepeaadn HanpsukeHui (cM. 9.1.11) momkHa cOCcTaBIsATh HE MEHEE
3 d n ve menee 40 MM — Ul CTEp)KHEBOW apMaTypsl U HEe MeHee 20 MM — U1 apMaTypHBIX
KaHaTOB.

JlomyckaeTcst 3alUTHBIN CJION OeTOHA CEYCHUS Y OTIOPHI JJI HAIPsraeMor apMaTyphl C
aHkepamMu U 0e3 HHUX NIpPUHUMATh TaKUM K€, KaK [UIsl CEYEeHHUS B TMpoJieTe JUIs
MPEIHANPSIKEHHBIX AJIEMEHTOB € COCPEIOTOYCHHOM TMepenaveid OMOPHBIX YCHUIUWA MpHU
HaJIMYHH CTATHHOW OTMOPHOM JeTaliu M KOCBEHHOM apMaTypbl (CBapHBIX MOIMEPEYHBIX CETOK
WM OXBaTBIBAIOLIUX MPOJIOJIbBHYIO apMaTypy XOMYTOB), YCTAHOBJIEHHBIX COTJIACHO YKa3aHUSIM
n. 10.3.20.

10.3.4 B snemeHTax ¢ HampsracMou MPoJI0IFHON apMaTypoid, HaTATUBaeMON Ha OETOH
U pacrioyiaraeMoi B KaHaJlaX, pacCTOSTHUE OT MOBEPXHOCTH AJIEMEHTA /10 TOBEPXHOCTH KaHaia
cienyeT MpuHUMaTh He MeHee 40 MM 1 He MEHee LIMPUHBI (luaMeTpa) KaHaia, a 10 OOKOBBIX
rpaHeil — He MeHee I[IOJIOBUHBI BBICOTHI (Auamerpa) Kanana. [lpu pacmnosnoxxeHuun
HaIpsraeMoi apMaTypbl B Ma3axX WJIA CHAPYXKHM CEUEHUs 3JEMEHTa TONIIUHA 3alUTHOTO CIIOSI
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OeToHa, 00pa3yeMoro MOCIEIYIOIIMM TOPKPETHPOBAHUEM WM WHBIM CIIOCOOOM, CleayeT
MpUHUMATh HE MeHee 20 MM.

Munumanshvie paccmoanus Mexicoy CMepHCHAMU apMamypbl

10.3.5 MuHuManbHble PACCTOSIHUS B CBETY MEXKAY CTEPKHSMH apMaTypbl CIEIyeT
MPUHUMATh TAaKWMH, YTOOBI OOECIEYUTh COBMECTHYIO palbOTy apMaTyphl C OCTOHOM H
KaueCTBEHHOE M3TOTOBJIEHWE KOHCTPYKIMM, CBSI3aHHOE C YKJIQJAKOW M  YIUIOTHEHUEM
OEeTOHHOI cMecH, HO HE MeHee HauOOoJIbILEro JUaMeTpa CTEPXKHS, a TaKXKe He MeHee:

25 MM —Opd  TOPU3OHTAJIBHOM WJIM HAKJIOHHOM TIOJIO)KEHHHM CTEpXKHEU MpH
OEeTOHUPOBAHUU — JJIsl HUJKHEH apMaTyphbl, paclioyioXKeHHOM B OJJUH WU JBa pAa;

30 MM — TO %€, 1JIs1 BEpXHEWU apMaTyphl;

50 MM — TO K€, TIPH PACIIOJIOKEHUH HIDKHEW apMaTyphl OoJjiee 4eM B JBa psijaa (Kpome
CTepXKHEH JABYX HIDKHHUX DSJIOB), a TaKKe MPU BEPTHKAIBHOM IOJIOKEHHUU CTEp>KHEH MpH
OCTOHMPOBAHUH.

[Tpu crecHEHHBIX YCIOBUAX JOMYCKAETCS pacroyiaraTh CTEPKHH TPyHIaMH — IMyYKaMu
(6e3 3a3zopa Mexay HUMH). [Ipu 3TOM paccTOSHUS B CBETY MEXAY IMyYKaMU JOHKHBI OBITh
TaK)Ke€ HE MEHEe MPUBEJIEHHOTO JAMaMeTpa CTEP)KHS, SKBUBAJIEHTHOTO MO IJIOLIAJAN CEYCHHUS

n
Iyyka apMarypbl, NPHUHUMAEMOro paBHbIM d .., [, [[] dszl- ,

rae dsi — IUaMeTp OJHOTO
CTEPIKHS B ITyUKE, 71 — YMCIIO CTEPIKHEN B MyUKe.

IIpooonvHoe apmuposanue

10.3.6 B ene300€TOHHBIX 3JEMEHTaX IUJIOMAb CEUEHHUS MPOJOJIbHOW PACTSIHYTOM
apMaTyphl, a TaKXe CXKATOW, €ClId OHa TPeOyeTcs MO pacyeTy, B MPOIEHTaX OT TUIOIIAJH
cedyeHus: OETOHA, PAaBHOM MPOM3BEIACHUIO MMUPUHBI MPSIMOYTOJIBHOTO CEUCHUS JTUOO MTUPUHBI

A
pebpa TaBpOBOTrO (JBYTaBPOBOIO) CeUeHUs Ha pabouyro BbICOTYy cedeHus, [, [1——[100%
0

cleyeT IPUHUMATh HE MEHEE:
0,1 % —B wu3rubaeMpIX, BHELUEHTPEHHO pACTAHYTHIX 3JEMEHTaX M BHELEHTPEHHO

/ L
CXKaThIX 3JIEMEHTaX Py THOKOCTH —9 17 (1t mpsIMOYTOJIBHBIX CEYSHUN ZO 15);
i
0 lO
0,25 % —BO BHEIEHTPEHHO CXKaThIX JJeMEHTax mpu Tubkoctn —[187 (s
i

l
MPSIMOYTOJIBHBIX CEUCHUM % [125);

JUISL TIPOMEXYTOUYHBIX 3HAYEHHM TMOKOCTHU AJIEMEHTOB 3HAueHue [l ompenensioT 1o
WUHTEPIIOISILINH.

B sneMeHTax ¢ mpoaosibHON apMaTypoM, PacroJIO)KEHHOW pPaBHOMEPHO MO KOHTYPY
CEUEHHS, a TAK)KE B LIEHTPAIBHO PACTAHYTHIX 3JIEMEHTaX MUHUMAJIBHYIO TUIOIIAIb CEYCHUS
BCEW TIPOJOJILHOW apMarypbl CleAyeT NPUHUMATh BIBOE OOJBINCH yKa3aHHBIX BBIIIE
3HAYEHUI U OTHOCHUTH €€ K IMOJHOM IJIOLIaIu CeYeHUsI OETOHA.

10.3.7 B OCTOHHBIX KOHCTPYKIUSAX CIEAYeT TPeIyCcMaTpuBaTh KOHCTPYKTHBHOE
apMHUpOBaHHUE:

B MECTaX Pe3KOTr0 M3MEHEHUS pa3MEpPOB CEUEHUS DJIEMEHTOB;

B OETOHHBIX CTEHAX O] ¥ HaJl IpOeMaMu;

113



CII 63.13330.2012

BO BHEILEHTPEHHO CXKATbIX 3JIEMEHTaX, PACCUYMUTHIBAEMBIX IO MPOYHOCTH 0Oe3 yueTa
paboThl pacTsHyTOro O€TOHA, y TpaHei, rie BO3HUKAIOT PacTATUBAIOIINE HANPSLKEHUS; MPU
sToM KO3 dunreHt apmupoBanus | npuaumatot He menee 0,025 %.

10.3.8 B ’kene300€TOHHBIX JUHEHHBIX KOHCTPYKIMSIX W IUIUTaX HaWOOJbIINe
paccTosiHUA ~ MEXJAYy OCSIMH CTEepXKHEM MpONONBbHOM apMaTryphl, OOecCHeurBaIoIIne
¢ dexTrBHOE BOBIICUECHUE B PabOTy OETOHA, PaBHOMEPHOE paclpeeicHUE HANpPsDKCHUH |
nedopManuii, a TakKe€ OTrpaHHYEHUE ILIUPHHBI PACKPBITHUS TPELIUH MEXAY CTEPKHIMHU
apMaTypsl, JOJKHBI OBITH HE OoJee:

B KeJIe300€TOHHBIX OaKax M IIUTax:

200 MM — mpu BBICOTE moriepedHoro ceuenus / [1 150 mm;

1,5 h u 400 MM — ipu BBICOTE TOTIEpeyHOTO ceueHus /1 [1 150 mm;

B KeJIe300€TOHHBIX KOJIOHHAX:

400 MM — B HampaBJICHUH, TIEPIICHIUKYIIPHOM TUIOCKOCTH U3TH0a;

500 MM — B HampaBJIeHNUHU TJIOCKOCTH M3ruoa.

B ’xene300eTOHHBIX CTEHAX PACCTOSHHUSA MEXIY CTEPKHAMU BEPTHUKAIBbHON apMaTypsl
npuHUMaroT He 6osee 2 ¢ u 400 MM (f — TOJIIMHA CTEHBI), a TOPU3OHTAIHLHOW — HE OoJee
400 mm.

10.3.9 B Oankax u pebpax mmpuHOn Oosiee 150 MM YHCIIO TPOMOIBHBIX PabOYMX
PACTSIHYTBIX CTEpKHEH B MOMEPEYHOM CEUYEHUHU JOJKHO ObITh He MeHee nByX. [Ipu mmpune
sneMeHTa 150 MM M MeHee JOMyCKaeTcs YCTaHaBJIMBAaTh B IONEPEYHOM CEYEHUU OJHMH
MPOAOJIbHBIN CTEPIKEHb.

10.3.10 B Gankax 10 OmOpHI CIEAyeT JJOBOJUTH CTEP)KHU MPOJOJBHOW pabodeit
apMaTypsl C IUIOMIAIbI0 CEUYCHUsI HE MeHee 1/2 TIomaan ceueHus CTEpP)KHEW B MPOJIeTe U HE
MEHEE JIBYX CTEPKHEH.

B mummTax mo omopsl cieayeT JOBOAWUTH CTEP)KHU MPOAOJIBLHON pabouel apMaTypsl Ha
| M MMPUHBI TUTUTHI C TUIONIAABIO ceUeHUs He MeHee 1/3 muomanu ceueHus crep)kHel Ha 1 M
HIMPUHBI ITUTHI B TIPOJIETE.

Ilonepeunoe apmuposanue

10.3.11 Ilonmepeunyro apmaTypy CIEQyeT yCTaHaBIMBaTh HMCXOAS M3 pacyera Ha
BOCIIPUATHE YCUJIMIM, a TakkKe B IeNAX OrpaHUYEHUS PA3BUTHUS TPEUIUH, YACpPKaHUS
IPOJOJBHBIX CTEPKHEM B MPOEKTHOM TMOJOXKEHHUH W 3aKperyieHusT UX OT OOKOBOTro
BBIITYYMBAaHUSI B JIIOOOM HaIlpaBIICHUU.

[Tonepeunyio apmarTypy YCTaHaBJIMBAIOT Yy BCEX IMOBEPXHOCTEH >Ke1e300€TOHHBIX
3JIEMEHTOB, BOJIM3U KOTOPBIX CTABUTCS MPOJIOJIbHAS apMaTypa.

10.3.12 JlmameTp TmIOmEpedyHOM apMarypbl (XOMYTOB) B  BS3aHBIX KapKacax
BHEIICHTPEHHO CXKAaTBIX DJEMEHTOB NpUHHMaroT He MeHee (0,25 HauOosblero auaMmerpa
MPOAOJIBHOM apMaTyphl U HE MeHee 6 MM.

Juamerp momepeyHOM apmarypbl B BSI3aHBIX KapkKacaXx H3rHO0AaeMbIX HIIEMEHTOB
MIPUHUMAIOT HE MeHee 6 MM.

B cBapHbIX Kapkacax AMaMeTp MOMEPEYHOM apMaTypbl IPUHUMAIOT HE MEHEe AUaMeTpa,
YCTaHABJIMBAEMOT0 U3 YCIOBUS CBAPKHU C HAUOOJBIINM TUAMETPOM MPOJI0IbHON apMaTyphl.

10.3.13 B ’xene300e€TOHHBIX 3JIEMEHTaxX, B KOTOPBIX IOIEpEYHas cuja Mo pacuery He
MOKET OBITh BOCHPHHSITA TOJBKO OETOHOM, CIEAYyeT IMpeaycMaTpuBaTh YCTaHOBKY
MOTIEPEYHOM apMaTypsl ¢ mmarom He 6omee 0,5 s u He 60mee 300 Mm.

B critomHbIX mMTax, a TakkKe B 4aCTOPEOPUCTHIX IIMTax BhIcOTOM MeHee 300 MM U B
Oankax (pedpax) BeicOTOM MeHee 150 MM Ha ydJacTkax 3JeMEeHTa, TJie MOIepevHas cuia 1o
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pacdeTry BOCHpPHUHHUMAETCS TOJBKO OETOHOM, TIONEPEeYHYI0 apMarypy MOXKHO He
yCTaHABJINBATh.

B Gankax u pebpax Bbicotor 150 MM m Gosee, a Takke B 4aCTOPEOPUCTHIX IUIATAX
BeicoTori 300 MM m Oosiee, Ha ydYacTKax SJIEMEHTa, TJe IOINepevyHas CHja 10 pacuery
BOCIIPUHUMAETCSI TOJBKO OETOHOM, CIeAyeT MpeAycMaTpuBaTh YCTAHOBKY IIOMEPEUHOM
apmatypsl ¢ marom He 6omee 0,75 o u He 6omee 500 MM.

10.3.14 Bo BHEUEHTPEHHO CXAaThIX JUHEHWHBIX DJIEMEHTax, a Tak)Ke B M3THOaeMBIX
3JIEMEHTaX MPH HATMYUK HEOOXOJAMMOM MO pacyeTy CXKaTOM MPOJO0IBLHON apMaTyphl B IENSIX
NPEIOTBPAlCHUs]  BBITYYMBAHUS  MPOJOJBHONM  apMaTypbl  CIEAyeT  yCTaHaBJIMBATh
MOTIEPEUHYI0 apMaTypy ¢ maroMm He Oosiee 15 d u He Gomee 500 MM (d — muaMeTp CxKaToi
MIPOJIOJTBHOM apMaTyphl).

Ecnu momans cedeHus c:xatoil mpoaoJabHONW apMaTyphl, yCTaHABIMBAEMOM Y OJTHOM U3
rpaHeit anemeHTa, 6osee 1,5 %, nmonepeunyo apMarypy clielyeT yCTaHaBIUBaTh C IIaroM He
6onee 10 d u e 601ee 300 mm.

10.3.15 KoHcTpyKIiusi XOMyTOB (TIOTIEPEYHBIX CTEPXKHEH) BO BHEIEHTPEHHO CHKATHIX
JUHEHHBIX AJIEMEHTaX JO0HKHA OBITh TaKOW, YTOOBI MPOAOIBHBIE CTEPKHH (TI0 KpallHEeHl mMepe
4yepe3 OJIMH) pacIoiarajiuch B MeCTax MeperudoB, a 3TH MEPEeru0bl — Ha PACCTOSTHUU HEe OoJiee
400 MM mo mupuHe TpaHu. [lpu mmpure rpanu He Oosee 400 MM M 4YMCIIE TIPOJOJIBHBIX
CTEP)KHEH y ATOM rpaHu HE OoJiee YEThIPEX JOMYCKAETCsl OXBAT BCEX MPOJOIBHBIX CTEPKHEH
OJIHUM XOMYTOM.

10.3.16 B »snemeHTax, Ha KOTOpbIE JEUCTBYIOT KPYTSIIME MOMEHTHI, IOINEpeyHas
apmartypa (XOMyThI) TOJDKHA 00pa30BBIBaTh 3aMKHYTHIN KOHTYP.

10.3.17 Ilonepeunyro apMarypy B IUIUTaX B 30HE MPOJIaBJIMBAaHHS B HAIPaBJICHUH,
MEePHEHANKYJIIPHOM CTOPOHAM PacuYeTHOTO KOHTYpA, YCTAHABIMBAIOT C I1arom He 6osee 1/34¢
u "He 6osee 300 mm. CtepxHU, OTMKaKIIMEe K KOHTYPY TPY30BOH TUIONIAIH, PACTIONATAIOT HE

onmxe %0 U HE Janee %0 OoT 3TOoro koHtypa. Ilpu 3TOM mupHHA 30HBI MOCTAHOBKHU
MOTIEPEYHON apMarypbl (OT KOHTypa TPY30BOM IUIONIANM) JAOHKHA ObITh HE MeHee 1,5ho.
JlomyckaeTcsi yBeIMYEHHE Iara TorepedyHor apmarypbl no 1/2ho. Ilpm sTom cremyer
paccmarpuBaTh HaunOoyiee HEBBITOJHOE PACMOJIOKEHUE MUPaMHUAbI TMPOJABIMBAHUS U B
pacuere  Y4YMTHIBaTh TOJBKO  apMaTypHbIE CTE€pP)KHM, IEpeceKaloliue  MUpaMUIy
MPOJABIUBAHHUS.

PaccTosHus MexXay CTepKHSIMH MOTIEPEUHOI apMaTyphl B HaIllpaBJICHUH, TapauIeIbHOM
CTOpOHAM pPacYeTHOTO0 KOHTYypa, NPUHUMAIOT He Oonee 1/4 IIMHBI COOTBETCTBYIOIICH
CTOPOHBI PaCYETHOTO KOHTYpA.

10.3.18 PacueTHyro mOmEepedyHyr0 apMaTypy B BHAE CETOK KOCBEHHOTO apMHpPOBAHUSA
IpU MECTHOM CKaTUU (CMSTHM) paclojiaraioT B Mpeaenax pacueTHOW MIOWAAN Ap max
(8.1.43). Ilpu pacmosio)XCHHMH TPY30BOW IUIOMIAAM Yy Kpas 2JIEMEHTa CETKH KOCBEHHOTO
apMHUPOBAHMS PACHOJIATaloT MO IUIOMIAIM C pa3MepaMu B Ka)JJOM HalpaBiICHUH HE MEHee
CYMMBI JIByX B3aUMHO TEPIICHIUKYISIPHBIX CTOPOH TPY30BO# muiomaau (pucyHok 8.9).

[To rmyOuHe ceTKM pacrmoJiaraior:

IIpU TOJIIIMHE 3JIeMeHTa 00jiee YABOCHHOTO OOJIBIIEro pa3Mepa Ipy30BOi MIIOMAAN — B
npeJienax yABOCHHOTO pa3Mepa Ipy30Boil MIIOIaIH;

IIpU TOJILIMHE 3J€MEHTa MEHEe YIBOEHHOT0 OOJbILIEro pa3Mepa Ipy30BoH IIOMaan — B
npejenax TOMIIMHBI JIEMEHTA.

10.3.19 Ilonepeunas apmarypa, IpeayCMOTPEHHAS JJIsI BOCIPUATHS ONEPEYHBIX CHIT U
KPYTALIMX MOMEHTOB, JODKHA UMETh HAJIEKHYIO aHKEPOBKY IO KOHIIAM ITyTeM IPUBAPKU WU
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OXBaTa TMPOJIOJILHOM apmarypbl, OOECHEeUMBAIOIIYI0 PABHOINPOYHOCTb COCAUHEHHH U
MONIEPEYHON apMaTyphl.

10.3.20 Y KOHIIOB TMpEeABAPUTEIHPHO HAMPSHKEHHBIX JJIEMEHTOB JIOJDKHA OBITH
YCTaHOBJICHA JIOTIOJHUTENbHAs TONEpeyHass WM KOCBEHHas apMmaTypa (CBapHbIE CETKH,
OXBaTBIBAIOIIUE BCE MPOAOIBHBIC CTEPKHU apMaTypbl, XOMYTHI U T. 1. ¢ marom 5—10 cMm) Ha
JUIMHE y4yacTka He MeHee 0,6 AMHBI 30HBI IEpeaur IpeIBapUTEIbHOIO HANpPsLKeHUd [, a B
3JIEMEHTaxX W3 Jierkoro O0etoHa kiaccoB B7,5-B12,5 — ¢ marom 5 cM Ha ajiMHE ydacTKa He
MeHee [, u He MeHee 20 cM A 3JIEMEHTOB C apMaTypoil, HE MMEIOIIEeH aHKEpPOB, a MPHU
HAJIMYUU aHKEPHBIX YCTPOMCTB — HA yYacTKe, paBHOM JBYM JJIMHAM O3THUX YCTPOMCTB.
YcTaHOBKa aHKEpOB Y KOHIIOB apMaTrypbl oOs3aTenbHa IJIs apMaTypbl, HaTATMBacMOW Ha
0eToH, a Tak)Ke JUIsl apMaTyphl, HATATMBAaeMON Ha YIOPBI, IPH HEAOCTATOYHOM €€ CLETIIICHUH
¢ 6eToHOM (TJIaAKOM MPOBOJIOKU, MHOTOIPSAHBIX KAHATOB), IIPU 3TOM aHKEpPHBIE YCTPOICTBA
JOJIKHBI 00eCIeurBaTh HAJCKHYIO 33/I€JIKy apMaTypbl B OETOHE Ha BCEX CTAAMSIX €€ paboThI.

[Ipy npuMeHeHHMM B KadecTBE HampsraeMoil pabouell apMaTypbl BBICOKOIIPOYHOM
apMaTypHOM MPOBOJIOKH NEPUOAMYECKOro MNpOGuMIIsi, apMaTypHBbIX KaHATOB OJHOKPATHOM
CBUBKHM, TOpSYEKaTaHOM W  TEPMUYECKHM  YINPOYHEHHOM  CTEP’KHEBOM  apmaTyphl
NEPUOANYECKOro MpoGuUiIsi, HATITUBAEMON Ha YIOpbI, YCTAaHOBKAa AaHKEPOB Y KOHLIOB
HaNpsraeMbIX CTEPKHEH, KaKk MpaBUJIo, HE TpeOyeTcs.

Amnkeposka apmamypul

10.3.21 AHKepOBKYy apMaTypbl OCYIIECTBJISIOT OJHUM U3 CIEAYIOIHUX CIOCOO0B WIIH
UX COUYETaHUEM:

B BUJIE IPSIMOTO OKOHYAHUSI CTEPKHA (IIpsIMasi aHKEPOBKa);

c 3arubOM Ha KOHIIE B BHJC KpIOKa, OTruba (JamkW) WIM TeTId (TOJBKO JIs
HEHaIpsATracMO apMaTyphbl);

C MPUBAPKOW WJIM YCTAaHOBKOW TOTEPEUYHBIX CTEP)KHEU (TOJBKO JJIsi HEHANpATaeMOM
apMaTyphl);

C IPUMEHEHUEM CIICIUATIbHBIX aHKEPHBIX YCTPOMCTB Ha KOHIIE CTEPIKHSI.

10.3.22 IIpsiMmyto aHKEpOBKY M aHKEPOBKY C JallKaMy JOMYCKAETCsl MPUMEHATH TOJIBKO
JUIsL apMaTypbl mepuoanyeckoro mnpoduis. s pacTSHYTBIX TJIaJKHUX CTEp>KHEH clieayeT
nperycMaTpuBaTh KPIOKH, METJH, MPUBAapEHHbIE MOMEPEYHble CTEPKHU WM CHelHalbHbIe
aHKEpHBIE YCTPOMCTBA.

Jlanku, KpIOKM M TETIW HE PEKOMEHAYEeTCS NMPUMEHATH JJIs aHKEPOBKH CHKAaToM
apMaTyphl, 3a UCKIIOYEHHUEM IIaJKON apMaTyphl, KOTOpas MOXKET MOJBEPraThbCs pacTsHKEHUIO
IIPU HEKOTOPHIX BO3MOXKHBIX COUETAHUSX HATPY3KH.

10.3.23 Ilpu pacuere HIJIWHBI AHKEPOBKH apMaTyphl CIIEAyeT YYHUTHIBATh CIOCOO
AHKEPOBKH, KJIACC apMaTypbl U ee Npoduib, AUAMETP apMaTypbl, IPOYHOCTH OETOHA U €ro
HaANpPSDKEHHOE COCTOSIHME B 30HE aHKEPOBKU, KOHCTPYKTHBHOE pEIICHHE 3JIEMEHTa B 30HE
AQHKEPOBKU (HaJIU4ME MOMEPEYHON apMaTyphl, MOJIOKEHUE CTEP)KHEH B CEUEHUU DJIEMEHTA U
Jp.).

10.3.24 ba3oByro (OCHOBHYIO) IJTMHY aHKEPOBKHU, HEOOXOIUMYIO ISl TIepeIaun YCHITHS
B apMaType C MOJHBIM PaCYETHHIM 3HAUEHUEM COMPOTUBJICHUS Ry Ha OETOH, ONMPENENsIOT 10

dbopmye
RS D45

e e S (10.1)
Rbond Bls

0,an
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rac As ¥ 1 — COOTBETCTBEHHO miIomaab IIONMEPEYHOI0 CEUYCHHUA aHKEPYyEMOro

CTEepPHKHS

apMaTypel W TIEPUMETP €ro CEeYeHHUs, OINpeAeNsieMble MO HOMUHAIBHOMY

IaMeTpy CTepPHKHS;

Rpona — pacueTHOE COMPOTHUBIIEHUE CLEIUICHUS apMaTypbl ¢ OETOHOM, NMPUHUMAEMOE
PaBHOMEpPHO paCHpEleNIeHHbIM 10 JUIMHE aHKEPOBKM U  OMpeiensieMoe

o ¢opmyiie
Ryona 10 I LRy,

371ech Ry — pacdeTHOE COMPOTUBIICHHE OETOHA OCEBOMY PACTIKEHUIO;
" — ko3 PUIMEHT, YUMTHIBAIOIIMIA BIMSHHE BHIA TOBEPXHOCTH
MPUHUMAEMBIN PABHBIM:
JUTsL HEHAIpsIraeMon apMaTyphbl:
1,5 — st rmagkoi apmMaTyphl;

(10.2)

apMarypsl,

2,0 — st xonoaHOAEOpMUPYEMOiT apMaTypbl TEPUOJHMUECKOTO TPODUIIS;

2,5 -1 TOpAYeKaTaHOM W TEpMOMEXaHMYEeCKH 00paboTaHHOU
MEPUOINIECKOTO MPOPUIIs;

JUISL HAIIPSITaeéMOM apMaTypbl:

1,7 — s xonogHoaeopMUPOBAaHHONH —apMaTypbl IEPUOANYECKOTO

apMarypsl

npoduis

kiacca Bpl500 nuamerpom 3 MM M apMarypHbIX KaHatoB kiacca K1500

TUaMETPoOM 6 MM;

1,8 — s xomonHoeOPMUPOBAHHOM apmarypel kiacca Bp aumamerpom 4 MM

u Ooiee;
2,2 — n1st apMaTypHbIX KaHaToB kiacca K quamerpom 9 MM 1 Goree;
2,4 —nna apmarypHbelx KaHaToB kiacca K7T puamerpom 9 MM
M3TOTOBJICHHBIX U3 MTPOBOJIOKH MEPHOAMYECKOTO IPOPHIIS;

u Ooiee,

2,5 — u1s rOpsTYeKaTaHoOM M TEpMOMEXaHNYECKH 00paboTaHHON apMaTyphl Kinacca A.

" — ko3 uLMEHT, YUMUTHIBAIOUIMA BIMAHUE pa3Mepa JAHaMeTpa
NPUHUMAEMBbI pPaBHBIM:
JUIS HeHAIIPSIraeMON apMaTyphbl:
" =1,0 — mpu quametpe apmatypsl dy [132 mm;
‘2= 0,9 — npu nuamerpe apmatypsl 36 u 40 mm;
JUISL HAIIPSITaeéMOM apMaTypbl:
"> =1,0 115 BCEX TUIIOB HANpPATacMOM apaMaTypBbl.
10.3.25 TpeOyemyio pacyeTHyl0 JJIMHY aHKEPOBKH  apMaTypbl ¢
KOHCTPYKTHUBHOTO PELICHHUS 3JIEMEHTA B 30HE aHKEPOBKHU OIPEEIISAIOT 10 (hopMyIie

A
g DD T gy 2L
Ay

rae  lo,un — 6a30Bas quIMHA aHKEPOBKH, onpenersieMas mo hopmyse (10.1);
As,cal, As,ef — TIOIIAAA  TIOTIEPEYHOTO  CEUEHHUs apMaTypbl, TpeOyemas IO
U (aKTUYECKU YCTAaHOBJIEHHAs! COOTBETCTBEHHO;

apMarypsl,

y4eToM

(10.3)

pacuery

] — K03 PUIUEHT, YYUTHIBAIOIIMKM BIMSHUE Ha JUIMHY AHKEPOBKH HAIMPSIKEHHOIO
COCTOSTHUSI OETOHA M apMaTypbl U KOHCTPYKTUBHOTO PEILIEHUS AJIEMEHTa B 30HE

AQHKEPOBKH.

Jlnst HeHanpsATaeMo# apMaTyphl IPH aHKEPOBKE CTEPIKHEHN MEPHOANIECKOT0 MPOuIIs ¢
IpsIMBIMU KOHLAMU (TIpSIMasi aHKEPOBKA) WJIM TJaJKOW apMaTypbl ¢ KPIOKaMH HIN METISIMU
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0e3 JIOMOJHUTENbHBIX AaHKEPYIOIIUX YCTPOMCTB ISl PACTSHYTBIX CTEpP)KHEW HPUHUMAIOT
[1011,0, a nna cxareix — [ 10,75 ; s Hanpsaraemoid apmatypsl [ [11,0.

Homyckaercsi yMeHbIIaTh JUIMHY AHKEPOBKU CTEpKHEW HEHAmpsraeMod apmaTypbl B
3aBUCHUMOCTH OT KOJHMYECTBa M JUaMeTpa IONEpPeyHOM apMmarypbl, BUIAa aHKEPYIOLIUX
YCTpOKMCTB (IIpUBapKa IMOMEPEYHON apMaTyphl, 3aru0 KOHIIOB CTEP)KHEHU IMEPHUOIMIECKOTO
npoduisi) ¥ BEJIMYMHBI MOMEPEYHOr0 00KaThs OeTOHAa B 30HE aHKEPOBKH (HAmpumep, OT
OTIOPHOM peakiinu), Ho He O6osee yem Ha 30 %.

B mob6om cnyuyae QakThueckyr IJIMHY aHKEPOBKHM NPHHUMAIOT HE MeHee 15ds u
200 MM, a 17151 HeHaIpsAraeMbIX cTep)kHer Takxke He MeHee 0,3[y 4.

Jlns sneMeHTOB M3 MeENKO3epHUCTOro OeroHa rpynmbel A TpeOyemas pacueTHas
BEJIMYMHA JJIMHBI aHKEPOBKHU JIOJIKHA ObITh yBesnnyeHa Ha 10 ds 1s pactsaHyToro 0eToHa u Ha
5 ds — md cxarToro.

10.3.26 Ycunue, BOCHpUHUMAEMOE aHKEPYEMBIM CTEPKHEM apMaTypbl Ny ONPEAEISIOT
o ¢opmyie

[
N, OR,[A, =R, [A,, (10.4)
lan
riae lu, — ATMHA aHKEpOBKH, ompenensemas cornacHo 10.3.25, mpuHuUMas COOTHOIIEHUE
A
s,cal 11 :
A of

[s — paccTosiHME OT KOHIIAa aHKEPYEeMOTO CTEp)KHS O paccMaTpUBAEMOr0 MOIMEPEYHOro
CEUEHUS JIEMEHTA.

10.3.27 Ha kpaiiHuX CBOOOJHBIX OIOpax 3JIEMEHTOB JJMHA 3allycKa PaCTSIHYTBIX
CTep)KHEH HEHaIpsraeMoi apMaTypbl 3a BHYTPEHHIOIO TpaHb CBOOOJHOW OmHOpHl TpHU
BoinosiHeHnH yciaoBust Q [ QOp; (M. 8.1.31-8.1.35) nomxkna coctaBisaTe He MeHee 5 ds. Ecnu
yKa3aHHOE YCIIOBHE HE COOI0AeTCs, [UTMHY 3allycKa apMaTyphl 3a TpaHb OMOPHI OMPEEIISIOT
coryiacHo 10.3.25.

10.3.28 Ilpu ycTpoiicTBE Ha KOHIIAX CTEP>KHEW CIeMAIbHBIX aHKEPOB B BUJIE MIJIACTHUH,
1aif0, TaeK, YrojJKOB, BBICAKCHHBIX T'OJIOBOK M T.II. IUIOIIA/Jb KOHTAaKTa aHKepa ¢ OETOHOM
JIOJDKHA  yJOBJIETBOPSTH YCIOBHIO NpPOYHOCTH OeToHa Ha cmsarue. Kpome Toro, mpu
IIPOEKTUPOBAHUM NPHUBAPUBAEMBIX AHKEPHBIX JETallel CJIEIyeT YUYUThIBaTh XapaKTEPUCTUKU
MeTajula 0 CBApUBAEMOCTH, a TAKXKE CIIOCOObI U YCIIOBUS CBAPKHU.

Coedunenus Henanpsaeaemoul apmamypbl

10.3.29 [lng coenvHEeHNs HEHANIPATaeMOM apMaTyphl IPUHUMAIOT OJIMH U3 CIEAYIOLINX
TUIIOB CTHIKOB:

a) CTHIKM BHAXJIECTKY 0€3 CBapKHu:

C MIPSMBIMHU KOHIIAMH CTEPKHEH NepHUOTUIECKOT0 MPOpuIIs;

C IpSAMBIMM KOHILIAMM CTEpKHEH C NPUBAPKOW WM YCTAaHOBKOM Ha JUIMHE HAXJIECTKU
IIOIIEPEYHBIX CTEPIKHEN;

¢ 3arubaMu Ha KOHIAX (KPIOKH, JIAIIKU, METIH); MPU 3TOM JUIS TIAJKUX CTepKHEH
IPUMEHSIOT TOJIBKO KPIOKH U METIIH.

0) cBapHBIC M1 MEXAaHUYECKHUE CTHIKOBBIC COCIMHEHMS:

CO CBapKOW apMarypsbl;

C NPUMEHEHUEM CIELHAIBHBIX MEXAHUYECKUX YCTPOHCTB (CTBIKM C ONPECCOBAHHBIMU
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MydTamu, pe3bOOBbIMH My(TaMHU U Ip.).
10.3.30 Crtpiku apmaTypbl BHaxJIECTKy (0€3 CBapKu) NMPUMEHSIOT MPH CTHIKOBAHHUH
CTEP)KHEH ¢ TuaMeTpoM paboueit apmaTypsl He 6osee 40 MM.
Ha coenunenus apMatypsl BHAXJIECTKY pacpoCTpaHstoTcs ykazanus 10.3.22.
CTBIKM pACTSHYTOM WM CKATOW apmaTypbl JOJDKHBI HMMETh [JIMHY TEepernyckKa
(HaxXJIECTKH) HE MEHEee 3HAUYCHHUsI ITTUHBI /), onpeensieMoro no Gopmyie

A
I, 00y gy =2, (10.5)
Ao

rae  loqn — 6a30Bas JyIMHA aHKEPOBKH, onpenensemas mo ¢opmyie (10.1);
As,cat, Aser —cm. 10.3.25;
o — KOOQGUIUEHT, YUYUTHIBAIOIIUN BIUSHUE HAMPSIKEHHOTO COCTOSHHUS apMaTyphl,
KOHCTPYKTUBHOTO pEIIEHUs d3JEMEHTa B 30HE COEAMHEHUS CTEepKHEM,
KOJIMYECTBA CTHIKYEMOM apMaTyphl B OJTHOM CEUEHHUU 10 OTHOUICHHUIO K O0IIeMy
KOJIMYECTBY apMaTypbl B 3TOM CEUYEHHH, PACCTOSHUS MEXIY CTHIKyEeMBbIMH
CTEPKHSIMHU.

[Tpu coenquHeHUN apMaTypbl NEPUOINUECKOTO MPOGUIISL C IPSIMBIMU KOHIIAMHU, a TaKXKe
[JIAJIKUX CTEP)KHEN ¢ KPIOKaMM WM METIsIMU 0€3 JAOMOJIHUTENbHBIX aHKEPYIOLIUX YCTPOHCTB
ko3 puImeHT o IS pacTIHYTOM apMaTypbl NMPUHUMAIOT paBHBIM 1,2, a s cKaTou
apmatypsl — 0,9. [Ipu 3TOM TOKHBI OBITH COOTIOACHBI CIAEAYIONINE YCIOBUS:

OTHOCHUTENIbHOE KOJMYECTBO CTHIKYEMOH B OJHOM pPACUYETHOM CEUEHUHU DJIEeMEHTa
pabodyeil pacTsSHYTOW apMarypbl MEPUOAUYECKOr0o Mpoduiis TOMKHO ObiTh He Ooznee 50 %,
[JIaJIKOM apMaTyphl (C KpIoOKaMU WK NEeTJIAMU) — He 6oee 25 %)

yCUJIME, BOCIPUHUMAEMOE BCEHl IMOINEPEYHOM apMaTypoil, MOCTAaBJICHHON B Ipeaenax
CTBIKA, TOJUKHO OBITH HE MEHEE MOJIOBUHBI YCUJIHS, BOCIPUHUMAEMOIO CTHIKYEMOW B OJIHOM
pacyeTHOM CEUEHHUH AJIEMEHTA PACTIHYTOM pabouell apMaTypoii;

pacCcTOsiHUE MEXIY CTBIKYEeMbIMH paboYMMM CTEpXKHSMHU apMaTypbl HE JOJKHO
MpeBbIMATh 4 dy;

paccTosiHUE MEXIY COCEIHHUMH CThIKAMU BHAaXJECTKY (MO IIUPHUHE >KeIe300€TOHHOTO
3JIEMEHTA) IOJDKHO OBITh HE MeHee 2 ds 1 He MeHee 30 MM.

B kauecTBe OJHOrO pacyeTHOro0 CEYEHHUS OHIIEMEHTa, PacCMaTPUBAEMOTO JUIs
onpezesieHus] OTHOCHUTEIBHOTO KOJMYECTBA CTBIKYEMOW apMarypbl B OJHOM CEUYCHHH,
MPUHUMAIOT YYaCTOK AJIEMEHTA BJIOJIb CTHIKYeMOW apMmaTypsl juyiuHOM 1,3 /; . Cunrtaercs, 4To
CTBIKM apMaTypbl pacrlojOKeHbl B OJJHOM PACYETHOM CEUEHHUH, €CIIM LEHTPHI 3TUX CTHIKOB
HaXOJATCs B Mpeenax JUIMHBI 3TOT0 y4acTKa.

JlomyckaeTrcst yBelIMYMBAaTH OTHOCUTEIBHOE KOJIMYECTBO CTHIKYEMOHl B OJIHOM
pacueTHOM CEuYeHUH »J3JieMeHTa paboueil pactsanyroil apmatypsl 10 100 %, mpunuMmas
3HaueHne koddduimenta o paBHbIM 2,0. [Ipy OTHOCHUTEIHPHOM KOJUYECTBE CTHIKYEMOW B
OJIHOM DPACUETHOM CEYEHHMM apMaTyphbl nepuoaudeckoro mpoduis 6omnee 50 % u riagkoit
apmatypel Oonee 25 % 3HaueHUs KOIPPUIMEHTa 0o ONPEAeNSIOT MO0 JHHEHHON
WHTEPIIOSILINH.

[Ipy HaMUYMKM JOMOJHUTENBHBIX AHKEPYIOIIMX YCTPOWCTB Ha KOHIAX CTHIKYEMBbIX
CTEp)KHEHW (MpUBapKa TIOMEPEYHOM apMarypbl, 3arub0a KOHIIOB CTBIKYEMBIX CTEp)KHEU
NePUOANYECKOro mpoduias M [p.) JUIMHA MEpernycka CTHIKYEMbIX CTEp>KHEH MOXeT ObITh
yMeHblIeHa, HO He Oosiee yeM Ha 30 %.
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B nto6om ciyyae paxkruueckas JMHa nepernycka AomkHa Obith He Menee 0,40000, 4, ,

He meHee 20 dy u He meHee 250 MM.

10.3.31 Ilpu coenuHEHWMH apMmaTypbl C HCIOJIB30BAaHUEM CBapKH BBIOOP THIIOB
CBAapHOTIO COEIMHEHHUS M CIOCOOOB CBApKU NMPOMU3BOJAAT C YUETOM YCIOBUHM HSKCIUTyaTalllH
KOHCTPYKI[MH, CBapUBAEMOCTH CTald U TpPeOOBaHWIM MO TEXHOJIOTMM H3TOTOBJICHUS B
cootBerctBuu ¢ 'OCT 14098.

10.3.32 IIpu ucnonb30BaHUU ISl CTBIKOB apMaTypbl MEXaHUYECKUX YCTPOMCTB B BUJIE
MypT (MydTHI Ha pe3rde, ompeccoBaHHbIe My(PTHI U T.J.) HECYyIas ClOCOOHOCTh My(PTOBOTO
COEIMHEHUS JOJDKHA OBbITh TaKOW K€, YTO M CTHIKYEMbIX CTEp)KHEW (COOTBETCTBEHHO IMPHU
pacTsDKEHUU Wi ckaTuu). KOHIIBI CTHIKYeMbIX CTEp)KHEH ClielyeT 3aBOAUTHh Ha TpeOyeMmyro
JUIUHY B MY(TY, OIIpeIEIsIeMyI0 PACYETOM HIJIM OTIBITHBIM ITyTEM.

[Ipu ucnons3oBanuu My(pT Ha pe3rOe Jo/KHA OBITH oOecredeHa Tpedyemas 3aTsKKa
My(T IJ1s1 TUKBUAANMH IO Ta B pe3boe.

T'nymule cmepoicnu

10.3.33 Ilpu mpuMeHEHHH THYTOW apmaTypbl (OTTHOBI, 3aruObl KOHIIOB CTEPIKHEH)
MUHHUMAJIbHBIA THaMETp 3aruda OTIETLHOTO CTEPXKHS JTOJDKEH OBITh TaKUM, YTOOBI H30€KaTh
pa3pyllieHHus] WU pacKalbiBaHUs OCTOHA BHYTpHM 3aru0a apMaTypHOTO CTEpPXKHS M €ro
pa3pylieHus B MECTE 3aruoa.

MuHUMaNBHBIA AUAMETP ONPABKH don IJIS apMATypbl MPUHUMAIOT B 3aBUCUMOCTH OT
JIuaMeTpa CTepXKHs ds He MEHee:

ISl TIIAJIKUX CTEPIKHEHN

don = 2,5 dj pu ds < 20 mm;
don = 4 dy npu ds [120 mMm;
JUTSL CTEPIKHEH TePHOIMYECKOTO MTPOQUIIS
don =5 d; pu ds < 20 mm;
don = 8 dj ipu ds [120 MM.

Jnametp ompaBKH MOXET OBITh TAK)KE€ YCTAHOBJIEH B COOTBETCTBHHM C TEXHUYECKHUMHU
YCIIOBUSIMU Ha KOHKPETHBIN BUJT apMaTypBhl.

10.4 KoHcTpyupoBaHMe OCHOBHBIX HECYIHX KeJ1e300€eTOHHBIX KOHCTPYKIUMA

10.4.1 Ilpyu KOHCTPYMPOBAaHUM OCHOBHBIX HECYIIMX JJIEMEHTOB KOHCTPYKTUBHOMU
CUCTEMbI (KOJOHH, CT€H, IUIUT MEPEeKPbITHA U MOKPHITUH, (PYHIaMEHTHBIX IUJIUT) CIEAYET
cobmonare obmme TpeboBanus 10.2 m 10.3 MO KOHCTPYMPOBAHHUIO KEI€300€TOHHBIX
KOHCTPYKIUH, a TaK)Ke YKa3aHHs HACTOSILIETO MoApa3/ena.

10.4.2 KoJsioHHBI apMUPYIOT OPOJOJIBHOM, KaK MPaBUIO, CUMMETPUYHON apMaTypo,
PaCIOJIOKEHHOM MO KOHTYpPY IOINEPEYHOTO CEYEeHUS M, B HEOOXOOUMBIX CIy4asX, BHYTPU
MOMEPEYHOI0 CEUEHHMS, U TIOTIEPEYHON apMaTypOil IO BBICOTE KOJIOHHBI, OXBAThIBAIOILIEH BCE
MPOJIOJIBHBIE CTEPIKHU U PACIIOI0KEHHOM 110 KOHTYPY U BHYTPH HONEPEUHOTO CEUSHUSI.

KoncTpyknuio momnepeyHoit apMaTypsl B Ipefenax IONEepPeyHOro CEYeHHs W
MaKCHMaJbHbIE PACCTOSHUS MEXAY XOMYTaMHU M CBSI3IMU IO BBICOTE KOJOHHBI CIIEAYyeT
MPUHUMATh TAKUMH, YTOOBI MPEAOTBPATUTDH BBITYUYUBAHUE CKATBIX MPOJOJIBHBIX CTEPKHEH U
o0ecneynTh paBHOMEPHOE BOCIIPUATHE TOTIEPEUHBIX CHJT T10 BBICOTE KOJIOHHBI.

10.4.3 CteHbl peKOMEHIYETCS apMHpOBaTh, KAk TMPABWIO, BEPTUKAJIBHOW U
TOPU3OHTAILHOW apMaTypoO#, pacroioKEHHOH CHMMETPUYHO Y OOKOBBIX CTOPOH CTEHBI, H
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MOTIEPEUYHBIMU  CBA3SIMH, COCIUHSIOIIMMHU BEPTHUKAJIbHYIO M TOPH3OHTAJIBHYIO apMarypy,
PaCHOJIOKEHHYIO Y MPOTUBOIOJIOKHBIX OOKOBBIX CTOPOH CTEHBI.

MaxkcuManbHOE pacCTOSHHUE MEXY BEPTUKAIbHBIMU U TOPU30HTAJIBLHBIMU CTEPKHIMH,
a TaK)Ke MaKCHUMaJlbHOE€ PACCTOSHUE MEXy IMONEPEeYHBbIMU CBS3SIMH CIEAYyeT MPUHUMATD
TaKUMH, YTOOBI MPEIOTBPATUTH BHINYYHMBAaHHE BEPTUKAJIBHBIX CXKATBIX CTEp)KHEH U
o0ecneunTh paBHOMEPHOE BOCTIPUATHE YCUIINA, JEHCTBYIOIINX B CTCHE.

10.4.4 Ha TopueBbIX y4yacTKax CTEHbl 1O €€ BBICOTE CIEAyeT YCTaHABJIMBATH
norepeuyHyro apMarypy B Buje [I-00pa3HbIX WM 3aMKHYTBIX XOMYTOB, CO3JAIOIIHUX
TpeOyeMyro aHKEPOBKY KOHIIEBBIX YYAaCTKOB TOPHU30OHTAJIBHBIX CTEPXKHEH U MPEAOXPAHIIOMINX
OT BBIIYYHBAHUS TOPLIEBbIE C)KAThle BEPTUKAIbHBIE CTEPHKHH CTEH.

10.4.5 VY35n0BbIE CONMPSIKEHUS CTEH B MECTaX MX NEPECEYEHHUs MPU HEBO3MOMKHOCTHU
CKBO3HOTI'O MPOITYCKa FOPU30HTAILHOM apMaTyphl CTEH Yepe3 ATOT CTHIK CIIeyeT apMUpPOBaTh
Mo Bceil BHICOTE CTeH Mepecekaromumucs [1-o0pa3sHbIMH XOMyTamH, OOECIeYHBaIOLIUMU
BOCTIPUATHE KOHIEHTPUPOBAHHBIX TOPU30HTAIBHBIX YCHIIUN B Y3JIOBBIX COMPSIKEHUSIX CTEH, a
TaK)Ke NMPEAOXPAHAIOMIMMU BEPTUKAIIbHBIE C)KATble CTEPKHU B Y3JIOBBIX CONPSDKEHUSAX OT
BBIMMYYMBAHUSI M OOECHEYMBAIOIIMMU aHKEPOBKY KOHIIEBBIX YYaCTKOB TOPU30HTAIbHBIX

CTEPKHEH.
[ A

| ol t A
=34 L, 224 i 225

@ — TOPLEBOH Y4acTOK IUTUTHL, 6 — TOPLEBOI y4acTOK CTEHbI, 8 — T-00pa3HBIi CTHIK, 2 — YIJIOBOH CTHIK

Pucynok 10.1 — AukepoBka ¢ nomoubio I1-o0pa3ubix gerasieit

10.4.6 ApMupoBaHue THJIOHOB, 3aHUMAIONIIUX IO CBOMM TIE€OMETPUYECKUM
XapaKTEpUCTHKAM MIPOMEXYTOUHOE MOJIOXKEHUE MEXTY CTEHAMH M KOJIOHHAMH, IPOU3BOISAT
KaK U1 KOJIOHH WIM KaK U1 CTEH B 3aBHUCHUMOCTH OT COOTHOUIEHMSI JJIMHBI M IIMPUHBI
MONIEPEYHOI0 CEUYEHUs TUIIOHOB.

10.4.7 KonnuecTBO BEPTUKAIBHONM M TOPU30HTAJIBHON apMaTypsl B CTE€HE CIEAYET
yCTaHaBIMBaTh B COOTBETCTBUM C JACUCTBYIOIIMMM B CTeHe YycwiuaMmu. llpu s3tom
pEKOMEHAyeTCA NpeaycMaTpUBaThb pPABHOMEPHOE AapMHUPOBAHHME IO IUIOIIAAU CTEHBI C
YBEJIMYEHUEM aPMHUPOBAHUS Y TOPLIOB CTEHBI U Y IIPOEMOB.

10.4.8 ApmupoBaHM€ INIOCKUX IUIMT CIEAYET OCYLIECTBIIATh IPOAOILHON apMaTypoi B
JIBYX HaIlpaBJICHHSX, PAcIojaraeMoi y HI)KHEH U BEpXHeW rpaHeil MINThI, a B HE0OOXOAMMBbIX
cilydasix (COIJIacCHO pacydeTy) U IOMEpPEevYHOM apMaTypoi, pacroigaraéMoi y KOJIOHH, CTEH U 110
IUIOUIA/IN TUIUTHI.

10.4.9 Ha kOHLEBBIX ydacTKax IJIOCKMX IUIUT CJIEAYET YCTaHaBJIMBATh IONEPEUHYIO
apMaTypy B Buae [l-00pa3HbIX XOMYTOB, pAacCIOJIO)KEHHBIX TIO0 Kpaw  IUIUTHI,
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o0ecreunBalOMIUX BOCHPUATHE KPYTALIMX MOMEHTOB Y Kpas IUIUTBI U HEoOXOIUMYIO
AQHKEPOBKY KOHIIEBBIX YYaCTKOB MPOJIOJIbHOM apMaTypBhl.

10.4.10 KonuuecTBO BepXHEW U HUYKHEW MPOJOJIbHON apMaTyphl B IIUTE MEPEKPHITHIA
(TTOKPBITHSA) CIIENyeT yCTaHABIMBATh B COOTBETCTBHUH C IEHCTBYIOIMMU ycuiausamMu. [Ipu stom
peKOMeHAyeTCs [UIsl HEPETyJIsSpHBIX KOHCTPYKTHBHBIX CHCTEM C IEJbI0  YIPOILIEHUS
apMHUpOBAaHMs yCTaHABIMBATh: HIDKHIOIO apMaTypy OJMHAKOBOM 1O Bcel IUIOMAAu
paccMaTpuBaeMoil KOHCTPYKIIMM B COOTBETCTBHM C MAaKCHUMAaJbHBIMHU 3HAUYEHUSMHU YCUIIUHN B
[pOJIeTe TUIUTHI; OCHOBHYIO BEPXHIOIO apMaTypy MPUHUMATh TaKOH ke, KaKk U HUXKHIOIO, a y
KOJIOHH M CTEH yCTaHaBJIMBAaTh JIOTIOJHUTENIbHYIO BEPXHIOIO apMaTypy, KOTOpas B CyMME C
OCHOBHOH JIOJDKHA BOCIIPUHUMATh OINOpHBbIE ycuiauss B 1umTe. s perynspHbIX
KOHCTPYKTHUBHBIX CHCTEM MPOJOJBHYIO apMaTypy pEKOMEHJIYeTCs YCTaHaBIMUBATh IO
HAJKOJIOHHBIM W  MEXKOJIOHHBIM [0JIocaM B JBYX B3aWMHO MepHEHIANKYISPHBIX
HaIpPaBJIEHUSAX B COOTBETCTBUU C JICUCTBYIOIIUMHU B 3TUX I0JIOCAX YCUIHSIMHU.

JlomyckaeTrcsi ycTaHOBKAa 4YacTH apMarypbl IUIUT B BHJAE CBapHBIX HEMPEPHIBHBIX
KapKacoB B HAJKOJIOHHBIX IMOJIOCAX IUIUT B JBYX HAIPABJICHUAX (CKPBITbIE OAJIKH), IPU STOM
KapKachl JOJKHBI OBITH TPOMYIIIEHBI CKBO3b TEJIO KOJIOHH.

Jlig cokpalilieHus: pacxo/ia apMaTypbl MOKHO TaKKe peKOMEH/I0BaTh YCTAaHOBKY I10 BCeil
IUIOMIAIM TUIMTHI HIDKHEH M BepXHEW apMaTypbl, OTBEYalolled MHUHHUMAIbHOMY IMPOILEHTY
apMHUpOBaHMs, a Ha YYacTKax, [I/e JACHCTBYIOIIME YCWJIHS MPEBHIIIAIOT  yCHIIHS,
BOCIIPUHUMAEMbIE ATOM apMaTypoi, YCTAHOBKY JONOJHUTEIBHOW apMaTypbl, B CyMME C
BBIIIICYKA3aHHOW apMaTypoi, BOCIPUHUMAIONIEH NEUCTBYIOLIME HA 3THUX y4aCTKax YCHJIHS.
Takol MmMoOaXo[ MPUBOIUT K OOJEe CIOKHOMY apMHUPOBAHUIO TIEPEKPHITUH, TpeOyromeMy
0oJiee TIIATeIbHOT'O0 KOHTPOJISI apMaTypHBIX padoT.

ApmupoBaHue GyHIaMEHTHBIX ITUT CIEAYeT MPOU3BOINUTH aHAIIOTUYHBIM 00pa3zoMm.

10.4.11 KoHcTpyupoBaHuE€ Y3JIOB CONPSDKEHHUS OaloK ¢ KOJOHHAMH  CIEAyeT
MPOU3BOJAUTL B COOTBETCTBHHM ¢ pucyHkoMm 10.2. Ilpu 3TOM HEOOXOAMMO MPEAYCMOTPETH
MOTEPEUHYI0 apMaTypy B BHUJAE 3aMKHYTBIX XOMYyTOB wiu [I-00pa3HbIx neraneit B 30HE
AHKEPOBKH paboyeil apMaTyphl OaIKH.
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Pucynok 10.3 — PazmenieHne ONIOPHON apMaTypHhI B 30He NepeceveHns IBYX 0aJI0K

10.4.12 B y3max mnepeceueHHuss OaJOK CIEAYyeT YCTAHABIMBATH JIOTIOJIHUTEIBHYIO
MOTIEPEYHYIO apMaTypy JJisi BOCIPHATHS PEaKIUH OT BTOPOCTENEHHOW Oanmku. B rmaBHOIMA
OaJike Ty apMaTrypy CleayeT YCTaHaBIMBATh Ha MUpUHE b+2 h, e b 1 h — mMpuHA U BBICOTA
BTOPOCTETIEHHOM Oanku, BO BTOPOCTENEHHOH Oanke — Ha y4acTke MIMpUHOU A/3. ApmaTypy
ClIeflyeT yCTaHaBIMBaTh B BHJIE XOMYTOB, OXBAaTBHIBAIOUIMX MPOAOJILHYIO apMmarypy,
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JOTIOTHUTEIILHO K apMarype, TpeOyeMo# IO pacyeTy HaKJIOHHBIX I TPOCTPAHCTBEHHBIX
CEUECHU.

11 TpeOoBaHusi K M3rOTOBJIECHUIO, BO3BEACHUIO H IKCIIYATAIMUA O0eTOHHBIX
U KeJ1e300€ TOHHBIX KOHCTPYKIUii

11.1 Beron

11.1.1 TlogGop cocTtaBa OETOHHOW CMECH MPOU3BOIAT C IIENBIO MOJyUYCHUS OETOHA B
KOHCTPYKIUSX, OTBEYAIOIIEr0 TEXHUYECKUM I10Ka3aTelsiM, YCTAaHOBJIEHHBIM B paziene 6 u
MPUHSTHIM B IIPOEKTE.

3a OCHOBY mpu moadope cocTaBa O€TOHA ClieyeT NMPUHUMATh OINPEACISIOUUN s
JaHHOTO BUAa OeTOHA M Ha3HAUYEHUS KOHCTPYKIMHU MOKaszaTenb OeToHa. [Ipu 3TOM AOMKHBI
OBITH 0OECTICUCHBI U APYTHUE YCTAHOBICHHBIE TIPOSKTOM IMOKa3aTEeN KayecTBa OETOHa.

[IpoekTupoBanue W MOJOOpP cOcTaBa OETOHHOW CMECH IO TpeOyeMOoll TPOYHOCTH
OeToHa cieayeT mpou3BoAuTh, pykoBoacTBysick [[OCT 27006, 'OCT 26633.

[Ipu mombope coctaBa OETOHHON CMECH JOJDKHBI OBITH oOOecreueHbl TpedyeMble
nokasarenu KadecTBa (ya0OOYKIIaJbIBAEMOCTb, COXPaHAEMOCTb, HEpPacCIauBaeMOCTh,
BO3/IyX0CO/Iep)KaHUE U IPYTHe IMOKa3aTeln).

CgoiicTBa TOMOOpaHHOW OETOHHOM CMECH JOJDKHBI COOTBETCTBOBATH TEXHOJIOTHH
MPOM3BOJICTBA OETOHHBIX pPadOT, BKJIIOYAIONMIEH CPOKM M YCJIOBHS TBEpACHHUS OETOHA,
CIOCOOBI, PEKHUMBI TMPUTOTOBJICHUS M TPAHCIOPTUPOBAHUA OETOHHOW CMecCH W JApYyrue
ocobenHnocTu TexHojoruueckoro nporecca (I'OCT 7473, TOCT 10181).

[TonGop cocraBa OGETOHHOW CMeCH CIEAYeT IMPOU3BOJUTH HA OCHOBE XapaKTEPUCTHUK
MaTepuaoB, UCIOIb3yEMbIX AJISl €€ MPUTOTOBICHUS, BKIIOYAIOIINX BSDKYILUE, 3alI0JTHUTENH,
Boay u 3pdexruBHbIe 100aBKU (Momudukaropsl) (TOCT 30515, TOCT 23732, 'OCT 8267,
['OCT 8736, 'OCT 24211).

[Tpu nmonbope coctaBa OETOHHOW cMecH CielyeT MPUMEHITh MaTepHallbl C Y4eTOM HX
9KOJIOTHYECKOM 4YMCTOTHI (OTrpaHHYEHHE IO COJEP)KAaHHI0 PAAUOHYKIHUIOB, pajoHa,
TOKCHUYHOCTH | T.I1.).

Pacyer oCHOBHBIX MmapaMeTpoB cocTaBa OETOHHOW CMECH MPOU3BOMAAT C IOMOIIBIO
3aBHCHMOCTEH, YCTaHOBJIEHHBIX SKCIIEPUMEHTAIBHO.

[TonGop cocraBa ¢ubpobOeTOHA ClieyeT MPOU3BOANTH COTJIACHO TPHUBEACHHBIM BBIIIEC
TpeOOBAHUSIM C YIETOM BHJIa U CBOMCTB apMUpYOmux Guop.

11.1.2 Ilpu npurotoBieHnH OETOHHON CMECH JOJIKHA OBITh 0OOecTeueHa Heo0X0aumMast
TOYHOCTH JIO3UPOBKHU BXOJSIINX B OETOHHYIO CMECh MaTE€pHUajOB M MOCIEI0BATEIbHOCTD UX
sarpyxenus (CII 70.13330).

[lepememmBanue OETOHHON CMECH CIEIYEeT BBINOJHATH TakK, YTOOBI OOECTEYUTh
paBHOMEpPHOE paclpe/esieHre KOMIOHEHTOB 10 BceMy 00beMy cMecH. [IpoaomkuTenbHOCTh
NepeMenInBaHusl TMPUHUMAIOT B COOTBETCTBUM C HHCTPYKUHUAMU OPEINPUATHH —
U3TOTOBUTENEH OETOHO-CMECUTEIbHBIX YCTAHOBOK (3aBOJOB) WM YCTAaHABIMUBAIOT OMBITHBHIM
yTeM.

11.1.3 TpancnoptupoBaHue OCTOHHOM CMECH CJEAYyeT OCYIIECTBIISITH CIIOCOOaMHU M
CpeICTBaMH, OOECIEYUBAIONIUMU COXPAaHHOCTb €€ CBOHCTB M HCKJIIOYAIOIIUMU €€
pacciioeHre, a TakKe 3arpsa3HeHHe IOCTOPOHHHMMH  MaTepuanamu. Jlomyckaercs
BOCCTAHOBJICHHE OTJEJIbHBIX IOKa3aTesnel KadecTBa OETOHHOW CMecH Ha MecTe YKJIaJKH 3a
CUeT BBEACHMSI XMMHUYECKHUX 00AaBOK WJIM HMCIIOIB30BAHUS TEXHOJIOTMYECKHUX MPUEMOB MPH
yCIIOBUH 0OecTieueH s BCceX APYrux TpedyeMbIX MoKas3aTeneil KauecTBa.
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11.1.4 Ykmanky W yIuIOTHEHHE O€TOHA CIIEyeT BBIMOJHATH TaKUM 00pa3oM, YTOOBI
MOKHO OBLJIO TapaHTHPOBaTh B KOHCTPYKIHUSAX JOCTATOYHYIO OJHOPOJIHOCTh M IJIOTHOCTb
OeToHa, OTBeyarolUMX TPeOOBaHUSAM, MNPEIyCMOTPEHHBIM Ui  paccMaTpUBaeMoil
crpoutensHoit kKoHcTpykiuu (CIT 70.13330).

[IpumeHnsiemble CIOCOOBI M PEXUMBI (HOPMOBAHUS JTODKHBI O00ECIEYMBATh 3aJaHHYIO
IUIOTHOCTh ¥ OJHOPOJHOCTh U YCTaHABIMBAIOTCA C YUETOM IoKa3aTenel KayecTBa OETOHHOM
CMECH, BHJA KOHCTPYKIMHM U U3JENHS M KOHKPETHBIX HWH)KEHEPHO-TC€OJOTHYECKUX U
MIPOU3BOJICTBEHHBIX YCIOBUH.

[Topsimox OGeTOHHMpOBaHMS CIEAYeT yCTaHABIMBaTh, IpPEIycMaTpHUBas PACIONIOKEHHE
IIBOB OCTOHHMPOBAHHUS C YYETOM TEXHOJOTMU BO3BEACHMSI COOPYXKEHHSI U  €ro
KOHCTPYKTHUBHBIX ocoOeHHocTed. [lpu »TOoM mompkHa OBITH oOOecredeHa HeoOXoauMast
MPOYHOCTh KOHTAaKTa MOBEPXHOCTEH OeToHa B IIBe OETOHMPOBAHMS, a TaKXKe MPOYHOCTD
KOHCTPYKIIMU C YUETOM HaJIM4HUs HIBOB O€TOHUPOBAHMSL.

[Tpu yknanke OETOHHON CMECH MPU MOHMKEHHBIX MOJIOKHUTEIBHBIX U OTPUIATEIbHBIX
WIM TIOBBIIIEHHBIX TMOJIOKUTENBHBIX TEMIIepaTypax JOJDKHBI OBITh MPEeITyCMOTPEHbI
CrienaJbHbIE MEPOIPHUATHS, 0OecIIeunBaroIre TpedyeMoe KauecTBO OeToHa.

11.1.5 TBepnenue OeToHa ciemyer oOecrnednBaTh 0€3 TPUMEHEHUS WIH C
IPUMEHEHUEM YCKOPSIFOLTUX TEXHOJOTHYECKHUX BO3JICHCTBUI (c MOMOIIbIO
TETJIOBIAXKHOCTHOM 00pabOTKH MU HOPMAIHHOM HJIM TTOBBIIIICHHOM JIaBJICHUN ).

B Gerone B mpolecce TBEpACHUS CIEAyeT MOIAEPKUBATh PACUETHBIA TEMIIEpaTypHO-
BIQKHOCTHBIA peXuM. [Ipr HEOOXOIUMOCTH I CO3[IaHUS YCIOBUM, 00€CIICUHBAIOIINX
HapacTaHUE MPOYHOCTH OETOHA U CHIDKEHUE YCAJOYHBIX SBIICHUH, CIEAyeT NPUMEHSTbH
CHeIMalIbHbIe 3alIUTHbIE MEPONPUITHS. B TEXHOIOrMYEeCKOM IMpoliecce TemIoBO 00paboTKu
U3JIeNIUA JOJDKHBI OBITh TMPHUHSATHI MEpPhl MO CHIKEHUIO TEMIIEPaTYpHBIX IMEepenajoB H
B3aMMHBIX ITEpEMEIICHUN MEXIy Onary00uHOM PopMOit 1 OETOHOM.

B MaccHUBHBIX MOHOJUTHBIX KOHCTPYKLHUSX CIEOYeT MpelycMaTpUBaTb MEPONpPUATHS
M0 YMEHBILICHUIO BIUSHUS TeMIEepaTypHO-BIQXKHOCTHBIX IMOJIEH HANpsKEHHH, CBA3aHHBIX C
AK30TEPMHEH MPU TBEPJCHUN OCTOHA, HAa PaOOTy KOHCTPYKITUH.

11.2 Apmarypa

11.2.1 Apmarypa, wucnonp3yemas [ apMUPOBaHHUS  KOHCTPYKUWM, JOJDKHA
COOTBETCTBOBATh MPOEKTY M TPeOOBAHUAM COOTBETCTBYIOIIMX CTaHIAapTOB. Apmarypa
JOJKHA HMMETh MapKHPOBKY W COOTBETCTBYIOLIWE CEpTU(UKATHI, YAOCTOBEPSIOIIUE €€
Ka4yecTBO.

VYcnoBus XpaHeHUS apMaTypbl M €€ IEpeBO3KU JOJDKHBI HCKIIIOYaTh 3arpsi3HEHUE,
KOPPO3UOHHbBIE MOPAXKEHUS, MEXAaHUYECKUE MOBPEKICHUS WM IUIACTUYECKUE AepopMaliui,
yXyIUIaolee ClernyieHue ¢ 0eTOHOM.

11.2.2 YcraHOBKY BsI3aHOH apMaTyphl B OnayO0O4YHbIC (JOPMBI CIIEAYET TPOU3BOIUTH B
COOTBETCTBUM C MPOEKTOM. [Ipu 3TOM A0mKkHa OBITH MpEeaycCMOTpeHa HaJeKHas (hUKcalus
MOJIOKEHUSI ~ apMaTypHBIX  CTEp)KHEH C  TOMOUIIbIO  CIEUUATIbHBIX  MEPOIPHUSITHI,
oOecrieunBaromias HEBO3MOXXHOCTh CMEILEHUS apMaTypbl B MPOLIECCE €€ YCTAaHOBKU U
OEeTOHUPOBaHUS KOHCTPYKIUH.

11.2.3 OTkJIIOHEHHSI OT MPOEKTHOTO TOJIOKEHHUS apMaTypbl MpH €€ YCTAaHOBKE HE
JIOJKHBI MPEBBIIATh JOMYCTUMBIX 3HaueHUM, yctaHoBiIeHHbIX CIT 70.13330.

11.2.4 Capnble apMmaTypHbIe H3IEIUs (CETKH, KapKachl) CIEIyeT HM3rOTaBIMBATh C
MOMOIIbI0 KOHTaKTHO-TOUYEYHOW CBapKW WJIM HHBIMH CIloco0amMu, 00ecTeyuBaloUIMU
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TpeOyeMyto MPOYHOCTh CBAPHOTO COEAMHEHUS M HE JOMYCKAIOUIUMH CHUXEHHSI POYHOCTHU
coenunsieMbix apmaTypHbIX nemeHToB (I'OCT 14098, 'OCT 10922).

VYCcTaHOBKY CBapHBIX apMaTypHBIX U3JeNUid B onanryOouHble (GOpPMBI  CIEAYyeT
MPOU3BOIUTL B COOTBETCTBUU C TMpoekToM. [Ipum sTomM nomkHa OBITH NpeaycMOTpeHa
HaZie)kHas (UKcalMs TMOJIOKEHUS apMAaTypHBIX U3JEIUA C TOMOIIBI0  CHEIUAIbHBIX
MEPONpPUITHI, O0ECHEUNBAIOIINX HEBO3MOXXHOCTh CMEIEHUS apMaTypHBIX H3JAETUi B
MPOLIECCEe YCTAHOBKU U OETOHUPOBAHUS.

OTKJIOHEHHS OT MPOEKTHOTO MOJIOKEHUS apMaTypHBIX M3ENUi MPH X YCTaHOBKE HE
JIOJKHBI MPEBBIIATh JOMYCTUMBIX 3HaueHUM, yctaHoBiIeHHbIX CIT 70.13330.

11.2.5 3aru6 apMarypHBIX CTEpXKHEH CIeyeT OCYIIECTBJISATH C  ITOMOIIBIO
CHEIHalIbHBIX OMPaBOK, 00ECIEeUYNBAIOIINX HEOOXOMMbIE 3HAUCHHSI paJyca KPUBHU3HBIL.

11.2.6 CapHble CTBIKM apMaTyphl BBIIOJHAIOT C MOMOIIbI0 KOHTAKTHOM, TyTOBOM WJH
BaHHOW cBapku. [IpumeHsieMbIii croco0 CBapkM [OJDKEH oOecreurBaTh HEOOXOAMMYIO
MPOYHOCTH CBAPHOTO COEAMHEHHUS, a TaKKe MPOYHOCTh U AePOPMATUBHOCTH MPUMBIKAIOIINX
K CBapHOMY COE/IMHEHHUIO YYaCTKOB apMaTypPHBIX CTEP)KHEH.

11.2.7 MexaHu4yeckue COCIUHEHHS (CTBIKM) apMaTypbl CJEIYyeT BBIIOIHATh C
MOMOIUIbIO OMPECCOBAHHBIX M Pe3bOOBBIX My(]PT. [IpoyHOCTH MEXaHMUYECKOTO COEIUHEHHS
pacTSHYTOU apMaTyphl IOJDKHA OBITh TAKOM K€, YTO U CTHIKYEMBIX CTEP)KHEH.

11.2.8 Ilpu HaTsDKEHUM apMaTyphbl Ha YIOPBI WM 3aTBEPACBIINA OCTOH JOJIKHBI OBITH
o0OecrieyeHbl YCTaHOBJICHHBIE B IPOEKTE KOHTPOJIUPYEMbIE 3HAYEHHUS MPEIBAPUTEIHLHOTO
HanpsDKEHUsT B Ipeleiax JOMyCKaeMblX 3HAUEHWH OTKJIOHEHUH, YCTaHOBJIEHHBIX
HOPMATUBHBIMH JOKYMEHTaMH WJIU CHEeHaIbHBIMU TPEOOBAHUSIMHU.

[Ipu oTmycke HaTSHKEHHUST apMaTypbl cleayeT oOecrneuuBaTh IUIaBHYIO Iepefady
MPEIBApUTENLHOTO HAMPSKEHUS Ha OETOH.

11.3 Omnaay0Oka

11.3.1 Omany6ka (omamyOounbie (GOpMBI) TOJDKHA BBITIOJHATH CICAYIONINE OCHOBHBIE
GyHKIIMU: TPUAATh OETOHY MPOEKTHYIO (OpMYy KOHCTPYKIIMH, 0OECTICUUTh TPEOYEMBI BH]I
BHEITHEH TOBEPXHOCTH OE€TOHA, TOJEP)KUBATh KOHCTPYKIMIO IMOKa OHa He Habeper
pacraixyOouHyl0 TPOYHOCTh W, NMPH HEOOXOIWMOCTH, CIYXKHUTh YIOPOM IIPH HATSHKCHHU
apMaTyphl.

[lpr W3roTOBIEHHH KOHCTPYKIHUK TPUMEHSIOT WHBEHTApHYI0 U CIICHUAIBHYIO,
nepectaBHyo U nepensrkayto onanyoky (I'OCT 52085, TOCT 52086, 'OCT 25781).

OnanyOKy M ee KperyIeHHs CIIEAYeT IPOSKTHPOBATh U M3TOTABIMBATH TAKUM 00pa3oM,
YTOOBI OHM MOTJIM BOCIIPHHSATH Harpy3KH, BOSHHMKAIOIIUE B IMPOIECCE MPOU3BOACTBA padoT,
MO3BOJISTM  KOHCTPYKITUSIM CBOOOAHO Je(OPMUPOBATHCA M OOECIeYMBaIN COOJIOICHHE
JIOITYCKOB B MPEIENax, YCTAHOBJICHHBIX ISl TaHHOW KOHCTPYKITUH UK COOPY>KEHHUSI.

OnanyOKka M KperyieHHs TOJDKHBI COOTBETCTBOBATH MPUHSATHIM CIOCO0aM YKIAIKH U
VIUIOTHEHHsST OETOHHOW CMECH, YCIOBUSIM MPEIBAPUTEILHOTO HAMPSDKEHUS, TBEPICHHS
OCTOHA U TETJIOBOM 00PaOOTKH.

CpeMHYI0 OnaTyOKy CJeIyeT MPOSKTUPOBATh M M3TOTABIMBATh TAKUM 00pa3oM, YTOObI
ObLTa o0OecrieueHa pacrmanryoka KOHCTPYKIIHH 0e3 TOBPEKIEHUs OETOHA.

PacranmyOky  KOHCTPYKIIMH  ClIeAyeT TMPOU3BOJAWUTH Tocie Habopa OeToHOM
pacnaay0ouHON TPOYHOCTH.

HecwemHyto onaimyOKy cieayeT MpoeKTHPOBATh KaK COCTABHYIO YaCTh KOHCTPYKIIHH.
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11.4 bBeroHHBbIE U kKeJIe300eTOHHbIE KOHCTPYKUMH

11.4.1 UsrotoBneHne OETOHHBIX W KEJIE300€TOHHBIX KOHCTPYKIIMHA BKJIIOYACT
onayyOO4YHbIe, apMaTypHble W OCTOHHBIE pPAOOTHI, TMPOBOJAMMBIE B COOTBETCTBUH C
ykazanusimu 11.1, 11.2 m 11.3.

['oTOBBIE KOHCTPYKIIMU JOJDKHBI OTBeuaTh TpeboBanusMm mpoekta u ['OCT 13015.
OTKJIOHEHHS TE€OMETPUUYECKHUX pa3MepoB JOJKHBI YKJIAJbIBAThCS B MpefesiaX JOIYCKOB,
YCTaHOBJICHHBIX ISl JAHHOW KOHCTPYKLHUU.

11.4.2 B OCTOHHBIX U KEIIE300€TOHHBIX KOHCTPYKIMSAX K Hadaly WX SKCIUTyaTalluu
dakTHdecKkass MPOYHOCTh OETOHA JOJDKHA OBITh HE HIDKE TpeOyemoil MPOYHOCTH OETOHA,
YCTaHOBJICHHOM B ITPOEKTE.

B cOopHBIX O0ETOHHBIX W KeNe300€TOHHBIX KOHCTPYKIIMAX JOJHKHA OBITh oOecriedeHa
YCTAHOBJICHHAs MPOEKTOM OTIYCKHAas NMPOYHOCTh OeTOHa (IPOYHOCTH OETOHA IMPH OTIIPaBKe
KOHCTPYKIUU TMOTPEOUTENI0), a JUIsl MpeIHANpsDKeHHBIX KOHCTPYKIMM — YCTaHOBIEHHAs
MPOEKTOM I[epelaTOuHasi MPOYHOCTh (MPOYHOCTh OETOHA TMpPH OTIYCKE HATSKEHUS
apMartypsl).

B MOHONUTHBIX KOHCTPYKIMSIX JOJKHA OBITH OOecreueHa pacrnany0oyHasi MPOYHOCTh
OCTOHA B YCTAaHOBJICHHOM IPOSKTOM BO3pacTe (MPH CHATUM HECYIIEH ONaTyoKH).

11.4.3 TlonbeM KOHCTPYKIHMU CHEAYET OCYIIECTBIATh C IMOMOIIBI CHEHUATBHBIX
YCTPOUCTB (MOHTAXHBIX METEIb U IPYTUX MPUCIIOCOOJICHUH), TPEAYCMOTPEHHBIX TPOEKTOM.
[Ipu sTOM JOMKHBI OBITH OOECHEUEHBbl YCIOBHS MOJbEMA, HCKIIOYAIOUINE pa3pylIeHUe,
MOTEPIO YCTOMYMBOCTH, OMPOKUIBIBAHNE, PACKAUMBAHUE U BpaleHHE KOHCTPYKLIUU.

11.4.4 VYcnoBus TpaHCHOPTUPOBKH, CKIAJUPOBAHHUS W XPAHECHHS KOHCTPYKIUU
JMOJKHBI OTBEUaTh YKa3aHHUSAM, IPUBEACHHBIM B mpoekTe. [Ipm 3TOM pomkHa ObITh
o0ecrieyeHa COXPAHHOCTh KOHCTPYKIMH, TOBEPXHOCTEHl OeTOHAa, BBIMIYCKOB apMaTypbl U
MOHTa)KHBIX TIETEJb OT MOBPEKIACHUM.

11.4.5 Bo3BeaeHue 37aHUN M COOPYKEHHH H3 COOpPHBIX DJJIEMEHTOB CJEIYeT
MIPOU3BOJUTH B COOTBETCTBHH C MPOEKTOM IMPOU3BOJACTBA PabOT, B KOTOPOM JIOJIKHBI OBITH
PEIyCMOTPEHBl  MOCIEA0BATENbHOCTh  YCTAHOBKM  KOHCTPYKIMI W MEpONpHUsTHS,
oOecneunBaromye TpeOyeMyl0 TOUYHOCTh YCTaHOBKH, MPOCTPAHCTBEHHYIO HEU3MEHSEMOCTb
KOHCTPYKIIUH B IIpoLecce HMX YKPYNHHUTEIbHOH COOpPKM M YCTAaHOBKHM B IPOEKTHOE
MOJIOKEHUE, YCTOMYMBOCTh KOHCTPYKIIMH M 4YacTed 37aHUsl WM COOPYXKEHHUS B IPOIECCe
BO3BeJICHUS, O€30MacHbIE YCIOBUS TPY/AA.

[Ipy BO3BemEeHWM 3MaHUM W COOPYKEHHWW U3 MOHOJMUTHOTO OETOHA CJeayeT
npelycMaTpuBaTh  MOCJIEIOBATEIbHOCTH  OCTOHHPOBAHUS ~ KOHCTPYKIUH, CHATHS H
MEPECTAaHOBKU OMaTyOKH, 00ecrneuynBaroliue MPOYHOCTh, TPEUIMHOCTOMKOCTh U KECTKOCTh
KOHCTPYKIIMH B Tpolecce Bo3BeAeHUA. Kpome »3Toro ciemyer mperycMaTpUBAaTh
MeponpusTHs (KOHCTPYKTHUBHBIE U TEXHOJOTUYECKUE, a TIPU HEOOXOUMOCTH — BBITIOJHEHUE
pacuera), orpaHHYMBaIOIIMe 00pa30BaHKE U Pa3BUTUE TEXHOJIOTUYECKUX TPEIIHH.

OTKJIOHEHUS KOHCTPYKIMH OT MPOEKTHOTO TIOJOKEHUS He JOJDKHBI MPEBBIIAThH
JOTYCTUMBIX 3HAU€HUM, YCTAHOBJCHHBIX [UJIs COOTBETCTBYIOIIMX KOHCTPYKIHM (KOJOHH,
Oaiok, muT) 3nanui U coopyxenuid (CIT 70.13330).

11.4.6 KoHcTpyKITuu ClemyeT coaepkaTh TAKUM 00pa3oM, YTOOBI OHH BBITTOJHSIIIA CBOE
Ha3Ha4yeHHe, MPEeIyCMOTPEHHOE B MPOEKTE, 32 BECh YCTAHOBJIEHHBIH CPOK CIYX OBl 37aHUS
uim  coopyxkenms. HeoOxomumo coOmOmaTh pPeXHM  OKCIUTyaTallid  OCTOHHBIX W
JKEIe300€TOHHBIX KOHCTPYKIIMA 3aHUN M COOPY)KCHHH, HMCKIIOYAIONUNA CHUXEHUE WX
HECYIIeH CIMOCOOHOCTH, 3KCIUTyaTallMOHHOW NPUTOJHOCTH W JOJTOBEYHOCTU BCIIEICTBUE
rpyObIX HapylIeHUH HOPMHPYEMBIX YCIOBUH OSKCIUTyaTaluu (Meperpy3ka KOHCTPYKIUH,
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HECOOJII0JICHHE CPOKOB TPOBEICHUS TUIAHOBO-TIPEAYIPEIUTEIBHBIX PEMOHTOB, MOBBIIICHHE
arpecCUBHOCTH Cpelbl U T.I.). Eciin B mporiecce 3KCITyaTaliui OOHAPYKEHBI TTOBPEKICHUS
KOHCTPYKITUH, KOTOPhIE MOTYT BBI3BaTh CHIDKCHHE €€ 0€30MacHOCTH M TMPEMATCTBOBATH €€
HOPMaJIbBHOMY (DYHKITMOHHUPOBAHHIO, CIICAYET BHIMTOJIHUTH MEPOTIPUSITHS, PETyCMOTPEHHBIC B
paznene 12.

11.5 KouTpoJsb KayecTBa

11.5.1 KoHTponp KayecTBa KOHCTPYKIIMH JOJDKEH YCTaHABIMBaTh COOTBETCTBUE
TEXHUUYECKUX TIOKa3aTellel KOHCTPYKIHMM (IreOMEeTpUYECKUX pa3MepoB, MPOUYHOCTHBIX
nokasareneil OeToHa M apMarypbl, MPOYHOCTH, TPEHIMHOCTOUKOCTH U J1e(hOpMaTUBHOCTH
KOHCTPYKIMU) TPU UX H3TOTOBJICHUU, BO3BEICHUM M 3KCIUTyaTalluu, a TaKKe MapaMeTpoB
TEXHOJOTMYECKHX PEXUMOB IPOU3BOJCTBA TOKAa3aTeNsIM, YKa3aHHbIM B  IPOEKTE,
HopMmatuBHBIX qokymeHTax (CIT48.1330, TOCT 13015).

CrnocoObl  KOHTpOJISI ~ KadecTBa  (MpaBWiia  KOHTPOJIS, METOAbI  WCIIBITAHUMN)
peraaMeHTHPYIOTCSI COOTBETCTBYIOIIMMY CTaHAAPTaAMH U TEXHUYECKUMHU YCIOBUSMH.

11.5.2 JIns  oOecrieueHuss  TpeOOBaHWH, MNPEABABIIEMBIX K  OCTOHHBIM U
KEJIe300€TOHHBIM KOHCTPYKLMSM, CJIeIyeT MPOU3BOJUTH KOHTPOJIb KauecTBa MPOAYKIUH,
BKJTFOYAIONTUH B CeOsl BXOJHOHM, OMEpaIrMOHHBIA, MPUEMOYHBIA M OSKCIUTyaTallMOHHBIA
KOHTPOJIb.

11.5.3 KonTtpons mnpodyHocTH OETOHA CJIEAyeT TMPOU3BOJUTH IO pe3yibTaTam
UCIBITaHUS, KaK MPAaBUJIO, CHEIHAIbHO M3TOTOBICHHBIX WM OTOOPAaHHBIX M3 KOHCTPYKIIMH
KOHTPOJIbHBIX 00pa3ioB B coorBerctBuu ¢ ['OCT 10180, TOCT 28570 wnmm meTomamwu
Hepazpymatomiero koutposst (TOCT 22690, TOCT 17624).

Jlis MOHOJUTHBIX KOHCTPYKIIMI, KpOME TOro, KOHTPOJIb MPOYHOCTH OETOHA CleayeT
MPOU3BOJIUTL MO pe3yjabTaTaM HCIBITAHUM KOHTPOJBHBIX OOpa3lOB, HM3TOTOBJIECHHBIX Ha
MECTe YKJIaJKU OETOHHOM CMECH M XPAaHUBIIUXCS B YCIOBHSIX, MJIEHTUYHBIX YCIOBHIM
TBEpJICHUsI OE€TOHA B KOHCTPYKIIMU WJIM B HOPMAJIBHBIX (JJAOOPATOPHBIX) YCIOBHSIX, a TAKKE
MeTtoaamu Hepazpytaromiero koutposist ([OCT P 53213, TOCT 22690, TOCT 17624).

JIJ1s MOHOJUTHBIX KOHCTPYKIMM KOHTPOJb MPOYHOCTH OETOHA ClEAyeT MPOU3BOAMTH
HEPa3pyLIAIOIUMH METOJaMU. B HCKIIOUUTENbHBIX cilydasx (IpU OTCYTCTBUU JOCTyHa K
KOHCTPYKITUSIM) JOIYCKAaeTCs MPOBEACHUE KOHTPOJS NPOYHOCTH OeToHa 1o oOpasiawm,
M3TOTOBJICHHBIM Ha MECTE YKJIAJKU OETOHA CMECH U XPAHSIIUXCS B YCIOBHUSIX MJIEHTUYHBIX
TBEP/ACHUIO O€TOHA B KOHCTPYKIUH.

OneHkKy NpO4YHOCTH OETOHA CIIeAyeT MPOBOAUTH CTATUCTUYECKUMHU METOJIaMU C Y4ETOM
XapaKTepUCTUKU (PaKTHUEeCKOW OAHOpoaHOCTH OeroHa Mo mpoyHocTu. [lpu koHTpone
OPOYHOCTH OETOHA HEepa3pyLIAIOIUMU  METOJaMH  XapaKTEepPUCTUKY  OJIHOPOJAHOCTH
MPOYHOCTH OETOHA OMPENENSIIOT C YYE€TOM MOTPEUIHOCTH NMPUMEHSEMBIX HEpa3pyILAIoNUX
METO/JIOB.

JlomyckaeTcsi MpUMEHSTh HECTaTHUCTUYECKUE METOJbl KOHTPOJS MpU OTpaHUUYEHHOM
o0beMe KOHTPOJUPYEMBIX KOHCTPYKUMH WIM B HaudaldbHBIA MEpUOJ IPOU3BOJCTBA, MpPH
NPOBEJCHUN  HEpa3pylIalolero KOHTPOJIE NPOYHOCTH OeToHa 0€3  MOCTPOEHHS
IpagyupOBOYHBIX 3aBHCHUMOCTEH, a C HCIOJb30BAHUEM IIPUBEJIECHHBIX YHUBEPCAJIbHBIX
3aBUCHUMOCTE W B HCKIIOYUTENbHBIX CIy4asX I@pH KOHTPOJIE TPOYHOCTH OeToHa
MOHOJIMTHBIX KOHCTPYKLIUI MO KOHTPOJIBHBIM 00pa3iiaM, U3rOTOBJICHHBIM Ha CTPOUILIONIAIKE
(I'OCT P 53231).
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11.5.4 KoHTponb MOPO30CTOMKOCTH, BOJOHEIPOHUIIAEMOCTH M TUIOTHOCTH O€TOHa
CIeMyeT MPOM3BOIUTH, PYKOBOACTBYsiCh TpeOoanusimu ['OCT 10060.0, TOCT 12730.5,
I'OCT 12730.1, TOCT 12730.0, TOCT 27005.

11.5.5 KonTpone moka3areneii KadecTBa apMmarypbl (BXOJHOW KOHTPOJb) CIEIYyET
MPOU3BOJUTL B COOTBETCTBHUM C TpeOOBaHUSIMU CTaHAAPTOB HA apMarypy U HOPM
0 OpMIIEHHS aKTOB OLIEHKH KaueCTBa KeJe300€TOHHBIX U3JENNH.

KoHTponb kadecTBa cBapouyHbIX pabor mpom3BoasaT corjgacHo CIT 70.13330,
'OCT 10922, TOCT 23858.

11.5.6 Ouenky  OpUTOJHOCTH COOpHBIX KOHCTPYKIUI no MPOYHOCTH,
TPEIMIMHOCTOMKOCTH H  J1e()OPMATUBHOCTH (IKCIUTyaTallUOHHON TPHUTOAHOCTH) CIEAYET
npom3BoauTh cornmacHo ['OCT 8829 mnyreMm mnpoOHOTO HArpyXeHUs KOHCTPYKIIHH
KOHTPOJIbHOW Harpy3kod WM TyTeM BBIOOPOYHOIO HCIHBITAHHUS HArpy)KeHHEM [0
paspylieHust OTAEIbHBIX COOPHBIX M3JIEIHM, B3ATHIX U3 MAPTHUH OJHOTUIIHBIX KOHCTPYKLHUH.
OneHKy NTPUTrOJAHOCTH KOHCTPYKLMH MOYXHO TaKXe IMPOU3BOJIUTH HA OCHOBE PE3YJbTaTOB
KOHTPOJISI KOMIUIEKCa EAMHMYHBIX Toka3arened (ams  cOOpHBIX ©  MOHOJMTHBIX
KOHCTPYKIUH), XapaKTepu3yIOUIMX MPOYHOCTh O€TOHA, TOJIIMHY 3allUTHOTO  CJIOS,
reOMETPUUECKHE pa3Mephbl CEYeHUM U KOHCTPYKIIUI, pacroiokeHe apMaTypbl U IPOYHOCTh
CBapHbBIX COCIWHEHUH, JUaMEeTp U MEXaHWYECKUE CBOMCTBA apMaTypbl, OCHOBHBIE pa3Mepbl
apMaTypHBIX U3JENUA U BEIWYUHY HATSDKEHUS apMaTrypbl, IOJy4aeMbIX B IpoLecce
BXOJIHOT0, ONIEPALIMOHHOTO U TPUEMOYHOT'O KOHTPOJISL.

11.5.7 TlpuemMKy OETOHHBIX M JKEJE300€TOHHBIX KOHCTPYKIIMU IOCJTE MX BO3BEICHUS
CJIeyeT OCYLIECTBJIATH IMyTEM YCTAaHOBJIEHHUS COOTBETCTBHS BBIIOJHEHHOW KOHCTPYKIUU
npoekty (CIT 70.13330).

[TpuemMky cOOpHBIX OETOHHBIX U KEJNe300€TOHHBIX M3JENUNA U KOHCTPYKIHMH ciemyer
ocymectBiaTh 1o CIT 130.13330 u 'OCT 13015.

12 TpeOoBaHusi K BOCCTAHOBJIEHHI0 M YCHJIEHHMI) KeJ1e300eTOHHBIX
KOHCTPYKUMH

12.1 OO0mme mojIo;keHus

BoccranoBieHue u ycuiieHue Kee300€TOHHBIX KOHCTPYKIUI clielyeT MPOU3BOAUTH Ha
OCHOBE pe3yJbTaTOB HX HATYpPHOro 0OCIeI0BaHUs, IMOBEPOYHOTO pacyeTa, pacuera U
KOHCTPYMPOBAHUS YCHIIMBAEMBIX KOHCTPYKIUH.

12.2 HarypHble 00c/ie10BAaHUSA KOHCTPYKIM A

[Tyrem HaTypHBIX 00CI€I0BaHUI B 3aBUCUMOCTH OT KOHKPETHOW 3a1a4l JJOJKHBI OBITh
YCTQHOBJICHBI:  COCTOSIHUE KOHCTPYKIUH, TE€OMETpPUYECKHE pa3Mepbl KOHCTPYKLUH,
apMHUpOBaHHE KOHCTPYKIIMM, MPOYHOCTh OETOHA, BUJ U KJIACC apMaTypbl U €€ COCTOSHUE,
MpOruObl KOHCTPYKIIMM, ITUPUHA PACKPBITHS TPEUIUH, UX JJIMHA U PaCOI0KEHUE, pa3Mephl U
xapakrtep Ae(eKTOB U MOBPEKACHUI, HATPY3KH, CTATUYECKasi CXeMa KOHCTPYKIIHIL.

12.3 IloBepouHble pacyeTbl KOHCTPYKIM

12.3.1 TloBepouHbIe pacyeThl CYIIECTBYIOIMINX KOHCTPYKIIHM CIEAYyET MPOU3BOAUTH MPU
U3MEHEHUU JEWUCTBYIOIIMX Ha HUX HArpy30K, YCIOBUH OJKCIUTyaTalludh U OOBEMHO-
IUIAHUPOBOYHBIX ~PEIICHUI, a Takke TMpH OOHApYKEHUU CEePbEe3HBIX JEPEKTOB H
MOBPEXACHUN B KOHCTPYKIHUSX.
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Ha ocHOBe MOBEpOYHBIX pPACUETOB YCTAHABIMBAIOT MPUTOAHOCTh KOHCTPYKIMH K
JKCIUTyaTallK, HE0OXOUMOCTh UX YCUJIEHUS, HEOOXOIMMOCTh IKCIUTYaTallMOHHON Harpy3Ku
WJIH TIOJIHYIO HEMPUTOJHOCTh KOHCTPYKIIUH.

12.3.2 TloBepouHble pacdeTbl HEOOXOAMMO MPOW3BOAUTH HA OCHOBE IPOEKTHBIX
MaTepuaioB, JaHHBIX 110 MU3TOTOBJICHUIO U BO3BEJICHUIO KOHCTPYKIUH, a TaKXKe pe3yJbTaTOB
HaTypHBIX 00CJIeTIOBAaHUMN.

PacyeTHble cxeMbl IpHU MPOBEACHUM MOBEPOUHBIX PACUETOB CIEAyeT MPUHUMATH C
Y4E€TOM  YCTAaHOBJEHHBIX (PAKTHUECKHMX TE€OMETPUYECKHX pa3MepoB, (HaKTHUECKOTO
COCIMHEHUS U B3aUMOJACUCTBUS KOHCTPYKIUN U DJIEMEHTOB KOHCTPYKIMH, BBISBICHHBIX
OTKJIOHCHUH TTPU MOHTAXKE.

12.3.3 TloBepouHble pacyeThl CJIAEAYeT NPOU3BOAUTH IO HECyleld CIOCcOOHOCTH,
nedopManusM M TpeIMHOCTOMKOCTH. JlomyckaeTcs He MPOW3BOJIUTEH MOBEPOYHBIE PACUEThI
M0 3KCIUTYaTallUOHHOW MPUTOJHOCTH, €CIM MEpPEeMEUIeHHs] U NIMPHUHA PACKPBITUS TPEIIUH B
CYHIECTBYIOIIMX KOHCTPYKIUSAX TMPU MAaKCUMaJIbHbIX ()aKTUUECKUX Harpy3skax He
MPEBOCXOJAT JOMYCTHUMBIX 3HAYEHHWH, a yCHUJIMS B CEUEHHSIX 3JEMEHTOB OT BO3MOXKHBIX
Harpy30K HE MPEBBIIAIOT 3HAYCHUN YCHIINN OT (PaKTHYECKH JICHCTBYIOIMNX HArPY30K.

12.3.4 PacueTHple 3HA4YCHUS XAPaKTEPUCTHK OETOHA MPHHUMAIOT 1Mo Tabnuie 6.8 B
3aBHCHUMOCTH OT Kjacca OeTOoHa, yKa3aHHOrO B IPOEKTE, WM YCIOBHOIO Kijacca OeToHa,
OTIPENIeTIEMOTO  C  TOMOIIBIO  TEPEBOJHBIX  KOI(PPUIIMEHTOB,  00ECIIEUNBAIOIINX
SKBUBAJICHTHYIO MPOYHOCTh MO (PaKTUUYECKOW CpeaHel MPOYHOCTH OETOHA, MOJIYYCHHOU IO
UCIBITAaHUSAM O€TOHAa METOJaMU HEpa3pyIIAloIIer0o KOHTPOJS WM 10 HCIBITAaHUSIM
OTOOpaHHBIX U3 KOHCTPYKIIMH 00Pa3IIoB.

12.3.5 PacuerHple 3HaUCHUS XapaKTEPUCTHUK apMaTypbl IPUHUMAIOT 1O Tadiuie 6.8 B
3aBHCHMOCTH OT KJIacca apMaTyphbl, YKa3aHHOTO B IIPOEKTE, MJIM YCIOBHOIO KJlacca apMaTyphbl,
OTIPENIEeTIEMOTO  C  TOMOIIBIO  TEPEBOJHBIX  KOI(PPUIIMEHTOB,  00ECIICUNBAIOIINX
SKBUBAJICHTHYIO MPOYHOCTh MO (DaKTUYECKUM 3HAYCHUSIM CpEIHEH MPOYHOCTU apMaTyphl,
MOJTy4YEHHOW IO JaHHBIM MCIBITAHUM OOpPa3IOB apMaTyphl, OTOOPAaHHBIX M3 00CIEIyeMbIX
KOHCTPYKITUH.

[Tpu OTCYTCTBUM MPOEKTHBIX JAHHBIX U HEBO3MOXKHOCTH OTOOpa 00pasiioB JAOIMycKaeTcs
KJIacC apMaTypbl YCTaHABIMBATh MO BUYy MPOdUIIS apMaTypbl, a pacuyeTHbIE COIPOTUBICHUS
npuHuMathk Ha 20 % HWXKE COOTBETCTBYIOIIMX 3HAYEHHM JEHCTBYIOUIUX HOPMAaTHBHBIX
JIOKYMEHTOB, OTBEYAIOIIUX TaHHOMY KJaccy.

12.3.6 Tlpu mpoBeACHUH TOBEPOYHBIX PACUETOB JOKHBI OBITh YYTCHBI ACPEKTHl U
MOBPEXACHNUSI KOHCTPYKILIUU, BBISIBJICHHBIE B IIPOIECCE HATYPHBIX OOCIIEIOBaHUI: CHI)KEHUE
MPOYHOCTH, MECTHBIEC MOBPEXKIECHUS WM pa3pyllieHHs] OeToHa; OOpBIB apMaTyphl, KOPPO3Hs
apMaTyphbl, HapyllIeHHEe aHKEPOBKH U CLETICHUS apMaTyphl ¢ 6ETOHOM; oracHoe o0pa3oBaHUE
U PacKphITHE TPEIIMH; KOHCTPYKTUBHBIE OTKJIOHEHHUS OT MPOEKTa B OTAEIbHBIX 3JEMEHTax
KOHCTPYKIUHU U UX COCTUHEHUSX.

12.3.7 KoHCTpyKIIUM, HE YAOBIETBOPSIOMNE TPEOOBAHUSM IMMOBEPOUYHBIX PACUETOB IO
HECYIIEeH CIIOCOOHOCTH M IKCILTyaTallMOHHON MPUTOJHOCTH, MOJJIEKAT YCUIICHUIO JTMOO IS
HUX JIOJKHA ObITh CHMYKEHA SKCILTyaTallMOHHAs Harpy3Ka.

Jlis KOHCTPYKLM, HE YIOBJIETBOPSIOMIMX TPEOOBAaHUSM IMOBEPOYHBIX PACUYETOB IO
9KCILTyaTallMOHHON MPUTOHOCTH, JOIMYyCKAaeTcs He IMpeaycMaTpuBaTh YCHJIEHUS 100
CHI)KEHUSI HArpy3Ku, eciu (pakTHueckue MporuObl MPEBHIIAIOT AOMYCTUMbIE 3HAYEHHS, HO
HE NPENATCTBYIOT HOPMAJIbHOM OJKCIUTyaTallMM, a Takke ecilu (aKTUYECKOE PaCKPBITHE
TPELMH IPEBHIIIAET JOMYCTUMBbIE 3HAUEHUS, HO HE CO3/Ia€T OMAaCHOCTH pPa3pyIIECHUs.
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12.4 YcuieHue xkej1e300€TOHHBIX KOHCTPYKIHI

12.4.1 Ycunenue >Xene300€TOHHBIX KOHCTPYKIIMM OCYIIECTBISIIOT C  TOMOIIBIO
CTaJIbHBIX AJIEMEHTOB, OETOHA U KeNe300€TOHa, apMaTypPhl U MOJIMMEPHBIX MaTepUAIOB.

12.4.2 Tlpu ycuiieHUH KeIe300€TOHHBIX KOHCTPYKIMH CIIeIyeT YYUTHIBATh HECYITYIO
CIIOCOOHOCTh KakK 3JIEMEHTOB YCHJIEHHUS, TaK M YCHUJIMBAEMOW KOHCTpyKuuu. [nst sToro
JOJKHO OBITh 00€cleyeHO BKJIIOYEHHE B padOTy 3JIEMEHTOB YCHJIEHHMS M COBMECTHasl UX
pabota ¢ ycuiIMBaeMoOW KOHCTPYKIHeEH. JIJIs CHIBbHO TOBPEXKIECHHBIX KOHCTPYKIUN (TIpH
paspymenun 50 % u 6onee ceuenus 6etona wiu 50 % u Oonee momaau ceueHus: padoueit
apMaTyphbl) 2JIEMEHTHI YCUIICHUS CIIEAYET paCCUUTHIBATh HA MOJIHYIO IEHCTBYIOILYIO Harpy3Ky,
IIPU 3TOM HecyIIasi CliocoOOHOCTh YCHIIMBAEMOM KOHCTPYKIIMU B pacueTe HE yUYUTHIBAETCS.

[Ipu 3amenke TpEmMH C MIMPUHON PACKPBHITHS OOJIee TOMyCTUMOU U IPYruX 1e(HEeKTOB
OeToHa cieayeT 00ecHedruTh PaBHONPOYHOCTh YYACTKOB KOHCTPYKLIMM, MOJBEPTHYBIIUXCS
BOCCTAHOBJICHHIO, C OCHOBHBIM OE€TOHOM.

12.4.3 PacueTrHble 3HAUYEHHUSI XapPAKTEPUCTUK MATEPUATIOB YCUJICHUS MPUHUMAIOT I10
NEHCTBYIOLUTMM HOPMATUBHBIM JTOKYMEHTAM.

PacyeTHble 3HayeHMs] XapaKTEPUCTUK MAaTEPHAIOB YCUIMBAEMOW KOHCTPYKIIHMU
MPUHUMAIOT UCXOJIS U3 MPOEKTHBIX JAHHBIX C YUETOM PE3yJIbTaTOB 00CIEIOBAHUS COTJIACHO
IpaBHJIaM, IPUHATHIM IIPU TTOBEPOYHBIX pacyeTax.

12.4.4 Pacuer ycuiMBaeMoOM Kene300€TOHHONW KOHCTPYKITUHU CJICTYET MPOU3BOIUTH TI0
o0UIMM TpaBWJIaM pacyeTa IKeJIe300€TOHHBIX KOHCTPYKIMI ¢ Y4eTOM HallpshKeHHO-
ne(OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIUU, TIOTYYEHHOTO €10 J0 YCUJICHHUS.

13 Pacuer xeJ1e300€TOHHBIX KOHCTPYKIMA HA BBIHOCJIUBOCTD

13.1 Pacuer >xene300€TOHHBIX KOHCTPYKUMH Ha BBIHOCIMBOCTbH CJEIYeT BBINOIHSATH
npu JACHCTBUM MHOTOKPAaTHO TOBTOpstomieicss (perynspHoi) Harpy3ku. IIpoBepka
COIIPOTHUBIJICHUS TIPH pacyeTe Ha BHIHOCIWBOCTH BBIMOJNHSETCS OTACIBHO Il OeToHa U
apMaryphl.

Pacuer Ha BBIHOCIMBOCTBH BBIMOJHSIOT MO YIPYroM craauu ¢ TpemuHamu. Paborty
pacTsaHyTOoro 0€TOHa U CKAaTOW apMaTypbl HE YUUTHIBAIOT, U UX MPOYHOCTh HA BEIHOCIUBOCTD
HE pPacCUUTHIBACTCS.

13.2 Pacuer Ha BBIHOCIMBOCTbh HEOOXOIMMO MPOU3BOAUTH U3 YCIOBHM, NMPH KOTOPBIX
MaKCHUMaJIbHbIE HAIIPSDKEHHUS B CXKAaTOM OETOHE M PAcTSIHYTOH apMarype OT HOBTOPSIOLICHCS
Harpy3kd He MpPEBBIMIAIOT PACUETHBIX CONPOTHUBICHHWI OETOHAa M apMaTyphl Ha C)KaTHEe U
pacTsLKEHHE 1O BBIHOCIMBOCTH COOTBETCTBEHHO.

13.3 PacueTHble CONMPOTUBICHUS OETOHa M apMaTypbl MO BBIHOCIMBOCTH B OOIIEM
cllyyae OIpENeNAIoTCs C y4eTOM acCHMMETPUHU IIMKIIOB HArpyXeHUH, KIaccoB OETOHa M
apMartypsl (IO IPOYHOCTU Ha C)KAaTHUE U PACTSKEHUE COOTBETCTBEHHO) JUISL UMCIIA LIUKJIOB,
paBHoro N=2(10° ¢ wucnmonb3oBaHMEM HHCHAJAIOMEell KPUBONMHEHHOH 3aBHCHMOCTH,
MIOJIyYEHHON HAa OCHOBAHUH OIBITHBIX JAHHBIX.

[Ipu ompeneneHUH pacyeTHBIX CONPOTHBICHUH OETOHA IO BBIHOCIUBOCTH CIEIYET
YUYUTHIBaTh BHUJ O€TOHA (TSXKENBbIA WM JIETKUH), a TaK)KE COCTOSHUE OETOHA IO BIIAYKHOCTH.
[Ipn omnpeneneHuM pacueTHBIX CONPOTHUBIEHUN apMmarypbl IO BBIHOCIMBOCTH CIIEYET
YUUTBIBATh HAJIMUNE CBAPHBIX COEAMHEHUH.

AcuMMeTpUsl LIMKJIOB HAarpyXeHUM XapaKTepU3yeTcs OTHOLIEHMEM MHHHUMAJIbHBIX M
MaKCHUMaJIbHBIX HAPsHKCHUH B OETOHE M apMaType B Ipeenax UKIa H3MEHEHHs Harpy3KH.

Ipunoxenune A
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(cmpaBo4HOE€)

OcHoBHBbIEe OyKBEeHHbIEe 0003HAYEHUS

Yeunus om snewnux Haepy3o0K u 6030elicmeull 6 nonepe4Hom ceyeHuu siemernma

S0 =

Rb,n
Rb; Rb,ser

Rbt,n
Rbt, Rbt,ser

Rb, loc
Rip
Rpond

R, Rs,ser

RSW
RSC

Ep
E b,red
E;
E s, red

QJO, @to
Lo

@, sh
Db, cr

M3ru0aromuii MOMEHT;

M3TUOAIOMMUA MOMEHT C YYE€TOM MOMEHTA YCWIHS TPEIBAPUTEIHLHOTO
00’KaTHs OTHOCUTEJIHHO LIEHTPA TSKECTH MPUBEACHHOTO CCUCHHUS;
MIPOJIOJIbHAS CHIIA;

noTiepeyHas Cua;

KPYTSAILIAA MOMEHT.

Xapaxmepucmuku mamepuanos

HOPMaTHUBHOE COMPOTHUBIICHHE OETOHA OCEBOMY CHKATHIO;

pacyeTHble COMPOTHUBICHUS OETOHA OCEBOMY CXKATHUIO [UIsl TMPEAETbHBIX
COCTOSTHUI COOTBETCTBEHHO MEPBOM U BTOPOH TPYIIIL;

HOPMAaTHUBHOE COMPOTHUBIICHHE OETOHA OCEBOMY PACTSKEHUIO;

pacyeTHbIe COMPOTUBIICHUS OETOHA OCEBOMY PACTSIKEHHIO IJI MPEAETbHBIX
COCTOSTHUM COOTBETCTBEHHO MEPBOM U BTOPOU TPYIIIL;

pacdeTHOe COMPOTUBIICHUE OETOHA CMSTHIO;

nepegaToyHasi MPOYHOCTH OETOHA;

pacueTHOe COMPOTUBIICHUE CUEIUICHUS apMaTyphl ¢ OETOHOM;

pacyeTHble CONPOTHUBJICHHUSI apMaTypbl pPACTSHXKEHUIO JUIsl TMPEeAeTbHBIX
COCTOSTHUM COOTBETCTBEHHO MEPBOM U BTOPOU TPYIIIL;

pacueTHOe COMPOTUBIICHHUE MONEPEUHON apMaTyphl PACTXKEHUIO;

pacueTHOe COMPOTUBIICHUE apMaTyphl CXKATHIO Ul MPEAEbHBIX COCTOSHUN
MIePBOM TPYIIIHI;

HAvaJbHBIA MOAYIIb YIIPYTOCTH O€TOHA MPU CKATUU U PACTSHKEHUH;
MIPUBEJICHHBIN MOTYJb ehopMaIiiu CKaToro 0€ToHa;

MOJIyJIb YIIPYTOCTH apMaTyphl;
NpUBENCHHBI Moaynb jAedopmanuu
PaCTSIHYTOM 30HE 3JIEMEHTAa C TPEIIUHAMU;
npelenbHble OTHOCUTENbHBIE JedopManud OeToHa COOTBETCTBEHHO IIpU
PaBHOMEPHOM OCEBOM CXKATHH U OCEBOM PACTSIKEHUMU;

OTHOCHUTEIbHbIE IehopMalluy apMaTyphl TP HAMPSHKEHUH, PABHOM Rj;
OTHOCHTEJIbHBIE Ae(OpMaIINH YCaJKU OCTOHA,

KO2(PUITMEHT ToI3yYecTH OETOHa,
OTHOIIEHHE COOTBETCTBYIOLINX
u 6eroHa Ejp.

apMarypbl, pacCIOJOKEHHOW B

MOJYyJIEd  yOpyroctu apmarypbl  Ej

Xapakmepucmuku NOJIOJHCEHUA npodOsznod apmamypbsvl 6 NONEPEYHOM ceYeHUuu 31emenma

S
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0003Ha4YeHHE MTPOJOJIBLHOM apMaTypBhl:

a) MPU HAJMYUU CKATOW M PACTAHYTOH OT NEWCTBHS BHEITHEH HArpy3KH 30H
CEUYEHHUSI — PACIIOJI0KEHHON B pACTSIHYTOM 30HE;

0) TmpU TOJHOCTHIO CXKATOM OT JAEWCTBUSA BHEIIHEW HArpy3Kud CEYEHUH —
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PacCIIONOKEHHOH Y MEHee CKaTOl I'PaHH CEUYEHHS;

B) TIPH MOTHOCTHIO PACTSHYTOM OT JIeHiCTBHS BHENTHEH HArpy3KH CeUeHHH:
JUISI BHEIEHTPEHHO PACTSHYTHIX 3JIEMEHTOB — PACIOIOKEHHOH Yy Oonee
PacTIHYTOH T'PAaHHU CEYEHUS;

JUISL [IEHTPAJIbHO-PACTSHYTBIX 3IIEMEHTOB — BCEHl B IIONEPEYHOM CEYeHHH
3JIeMEeHTa;

0003Ha4YeHHEe IPOAOIBHONH apMaTypHhI:

a) IPH HATHIHH CXKATOH H PACTIHYTOH OT JIeHiCTBHS BHEIIHeH Harpy3KH 30H
CEUEHHS — PACIIONOKEHHON B C)KAaTOH 30HE;

0) mpH TOTHOCTBIO CKATOM OT JeHCTBHA BHENIHEH HArpy3KH CeYeHHH —
PacIloNOKEeHHON y OoJee CKaTol IPaHH CEYeHN,

B) IIPH TIOJTHOCTHIO PACTSHYTOM OT JCHCTBHS BHEIIHEH Harpy3KH CedeHHH
BHEIIEHTPEHHO  PACTSHYTBIX  3JIEMEHTOB — PACIONIOKEHHOH y  MeEHee
PaCTSIHYTOH I'PaHU CEYEHUSI.

I eomempuiecKue xapaxkmepucmuku

OIUPHHA IPSIMOYTOJIEHOTO CEYEHUS;
IIMpHHA pedpa TaBpOBOro U JABYTaBPOBOI'O CEYEHUH;

OIMPHHA [OJNKH TaBPOBOTO H JIBYTAaBPOBOIO CEYEHHH COOTBETCTBEHHO B
PaCTSIHYTOH H CKATOH 30HAX;

BBICOTA IPSIMOYTOJIBHOTO, TABPOBOTO U JIBYTaBPOBOI'O CEYEHHIT;

BBICOTa TOJKH TaBPOBOTO H JBYTABPOBOTO CEYEHHH COOTBETCTBEHHO B
PaCTSIHYTOH H CKATOH 30HAX;

PacCTOSHHE OT PABHOJICHCTBYIOIIENH YCHIMI B apMaType COOTBETCTBEHHO S H
S’ mo 6mKaie rpaHu CeIeHHs,

pabogast BHICOTA CeUeHHs, paBHAs COOTBETCTBEHHO 7 —a H h—a’,

BBICOTA CKATOH 30HHEI OETOHA;

. X
OTHOCHTENBHAS BBICOTA CKATOH 30HBI OETOHA, paBHasA — |
0

paccTosTHUE MeKIy XOMyTaMH, H3MEPEHHOE I10 JITHHE 3JIEMEHTA,
SKCIIEHTPHCHTET MNPOJONBHOH CHIBI N OTHOCHTEIBPHO II€HTPAa TSDKECTH
IPUBEJEHHOIO CEUYECHMS, ONPEAEIIIEMBIN ¢ y9eToM yKa3anui 7.1.7 u 8.1.7;
paccTosHUS OT TOYKH TMPHIOKEHHS NPONONBHOH cuiIel N 10
paBHOJICHCTBYIOMEH YCHIHIH B apMaType COOTBETCTBEHHO SH S”;
SKCIIEHTPHCHTET YCHIHS IPeIBAPHTEIbHOI0 00KAaTHA OTHOCHTENBHO IEHTPa
TSDKECTH NMPHUBEJICHHOTO CEYEHUS;

paccTossHUE OT HEHTPATbHOH OCH [0 TOYKH NPHIOKEHUS VCHINA
NIPEIBAPUTENBHOTO 00KaTHSI ¢ Y9eTOM H3THOAromero MOMeHTa OT BHENIHeH
HarpysKH;

paccTosHHE OT TOYKH IPHIIOJKEHHUS YCHIINS IIPeIBapHTEIBHOrO 00KaTHi Np ¢
Y4eTOM H3THOAOMEero MOMEHTA OT BHEIMHEH HArpy3KH J0 IeHTpa TOKECTH
PacCTIHYTOH WJIH HaHMEHee CKaTOH apMaTypHI,

MIPOJIET 3TIEMEHTA;

JUIHHA 30HBI AaHKEPOBKH;
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JUIMHA 30HBI IIe€peladd MpeIBapUTEIbHOTO HANpsKeHHS B apMaType Ha
OeToH;

pacdeTHas /JIHHA 3JIEMEHTa, IIOJBEPraromerocs IeHCTBHIO CKHMAIOMICH
MPOJOJIBHOM CHIIBI,

pagMyc HWHEPIHH IOMEPEYHOr0 CeYeHHsl 3JIeMEHTa OTHOCHTEIBHO IeHTpa
TSOKECTH CedeHHd,
HOMHHAIBHBIN  JHAMETpP
MOIIEPETHON apMaTyphl;
IUTOMIAAH C€IeHHS apMaTyphl COOTBETCTBEHHO S H S

IUIOIMAAb CEYEHHS XOMYTOB, PAaclONOKEHHBIX B OJHOH HOPMAIbHOH K
MPOJIOIBHOMN OCH 3JIEMEHTA IIOCKOCTH, MePeCceKarome HaKJIOHHOE CeICHHE;
ko> HIIHeHT apMHPOBAHHA, OIpeJelNdeMblii Kak OTHOIIeHHe IUIOMaIn
CeueHHsA apMaTyphl S K IUTOMAH MONEPeIHOro CeueHHs 3JeMeHTa b-ho Oe3
y4eTa CBECOB C/KAThIX H PAaCTAHYTHIX MOJIOK;

IUIOIMA/Ib Bcero 0eTOHa B MOMEPEYHOM CEUCHHH;

IUTOINAb cedeHHs 0eTOHa CiKaToi 30HBI;

IUIOIMAIb CeIeHHsI OETOHA PAaCTSHYTOH 30HBI;

IUIOIAIb IPHBEIEHHOIO CEYCHHS 3JIEMEHTA,

IUIOIA b CMATHI O€TOHA;

MOMEHT HHEPIIHH CeYeHHs BCero OeTOHa OTHOCHTEIHHO IEHTPa TSKECTH
cedeHH 31IeMeHTa;

MOMEHT HHEpPIIHH TPHBEIACHHOTO CEUYEeHHS >JIEeMEHTa OTHOCHTEIBHO €ro
IIeHTpa TSKECTH;

MOMEHT COMNpPOTHUBICHHUS CEUeHHs »3JIeMeHTa /I KpalHero pacTSHyTOro
BOJIOKHA.

C-Tep}I{HefI COOTBETCTBCHHO HpO,I[OJ]I:HOﬁ H

Xapaxmepucnmm rwedeapzm:e%}to HANPAHCEHHO2O0 dJIeMeHna

YCHIIHE TPeBAPUTEIBHOT0 00XKATHS ¢ Y4eTOM IOTePh IpeIBapHUTENbHOTO
HamnpsOKeHHA B apMaType, COOTBETCTBYIOIMMX pacCMaTpUBAeMOH CTaJIHU
pabOTHI AIEMEHTA;

YCHJIHE B HANpATaeMOH apMaType C Y4eTOM COOTBETCTBEHHO IMEPBHIX H BCEX
MOTePh MPeIBAPUTEILHOTO HATIPSIKEHHUS;

MpeIBapUTeIbHOE HaNpsKeHHe B HalpsraeMoil apMaType ¢ Y4eTOM IOTeph
MpeBapUTEIbHOTO  HANpsDKeHHsT B apMaType,  COOTBETCTBYIOIIHX
paccMaTpHBaeMO¥ CTaJHU PaOOTHI HIEMEHTA;

MOTePH MPeIBAPUTEIFHOTO HANPSKEHUS B apMaType;

CKUMAIOTIHE HaNpsUKeHHsI B 6eTOHe B CTAJIHHU MPeIBaPHTEIHHOTO 00KATHS C
Y4eTOM MOTepPh MpeBapHTEIHFHOTO HAMPSUKEHHS B apMaType.
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IIpuaoxenne b
(copaBouHoOe)

Pacuer 3aRjJIaaHEIX AeTajled

b.1 Pacder HOpManbHBIX AaHKEpPOB, NPHBAPEHHBIX BTaBp K IUIOCKHM 3JeMeHTaM
CTATbHBIX 3aKTaJHBIX JeTalell, Ha JeHCTBHEe H3THOAIOIMAX MOMEHTOB, HOPMAIbHBIX H
CIBUTAIOIUX CHJI OT CTAaTHYeCKOH HAarpy3KH, pacloOl0XeHHBIX B OIHOH TITOCKOCTH
CHMMETPHH 3aKJIaJHOMN JIeTall|, POU3BOIUTCS U3 YCIOBHS:

. N .
L, +—=L <1, (B.1)
Qan,j,o Nan,j,o

rae N an.j ~ HauOOIbIIee PacTATHBAKOIIES YCHIIHE B OTHOM PAIY aHKCPOB, PaBHOC!

M N
Nan.j:T—i_—; (B2)
Z n an
Ogn,j — — CABHTAOIIEE YCHINE, IPHXO/IAIIEECS HA OIMH PSIT aHKEPOB, PaBHOE:
—0,3N;
Oan,j _9-0Na o (B.3)
' Hfm
"an — HaHOOJIBbIIIee CXKMMAaROINee YCHIHe B OJTHOM STy aHKepOB, ompeenseMoe 1Mo opMyiie
, M N
N, =———. (b.4)

z L.

Ql 1 4]"
/;\. CTE— 1 -
M\:‘_;jj
_:1,_. -
b

Pucynok b.1 — Cxema yCHIHI, 1efiCTBYIONIAX HA 3aKIAJHYI0 1eTalb

Ogn, j.0 — CABHTAIOIIAS CHITA, BOCIPHHIMaeMasi aHKePaMH, ONpe/esercs Mo GopMyie

Qan,j,o =Vs.sh 'Aan,j ‘\J'Rb ‘R, (B.5)

Te Y g —KO3(DUIMEHT, IPHHUMAEMBIil paBHBIM 1,65;
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N,

an.j.0 —HpelaciibHad pacTAIHBaromiad CHIa, BOCIIDHHHMacMad OIHHM pAIOM aHKEPOB,

ompenensercs mo gpopmyie

Nan:j:o :RS 'Aan._j' (B6)

B dopmynax (B.1)—«B.6):

M, N, O — MoMeHT, HOPMallbHas W CIBHTAIONIas CHIIBI, ICHCTBYIONIHE HA 3aKTaTHYIO JeTallb
COOTBETCTBEHHO, MOMEHT ONpeJesIeTcs OTHOCHTEIFHO OCH, PACIONIOKEeHHOH B
IUTOCKOCTH HapyKHOH IPaHH IIaCTHHEI H MMPOXOIAIIeH Yepe3 IMeHTpP TSHKeCTH BeeX
AHKEpOB;

Hgn —9UCIIO PANIOB aHKEPOB BIONb HAlpaBIeHHS CABHTAIONIEH CHIBI, eCITH He
obecreunBaeTC paBHOMEpHas TIiepefiada CIBHTAOMel CHIBI () Ha BCe PSJIBI
AHKepOB, TO TIPH OTPeJeNIeHHH CIBHTAIOMET0 YCHIHA (O YIUTHIBaeTCI He Golee
9eTHIPeX PSJIOB;

Z — pacCTOSTHHE MeX Ty KpalHHHMH pPAIaMH aHKEPOB;

A — CYMMapHad IIIOoMmMaab IOIICPCYHOIO CCUCHHA aHKEPOB HauOomIee HAIIPAKEHHOT'O

an., j
pana;
[Inomank cedueHHs: AaHKEPOB OCTAIBHBIX PANOB JOKHA IIPHHIUMATHCS PABHON ILIOIMATH
CEUeHHs aHKePOB HanOoJee HAMPSDKEHHOT O PSJia.

B dopmynax (2) u (4) HopMmampHas cHiIa N CUHTaeTcs MOJNOKHTEIbHOH, eclIH
HampaBJieHa OT 3aKJIaJIHOM JieTanH (CM. PHCYHOK b.1), H oTpHIIaTeIbHOI — eClTH HallpaBJieHa K
Hell. B cimydasx, korjga N TONydaeT OTpHIaTelIbHOe 3HadeHHe, To B (dopmyrne (B.3)
npHHAMaeTca N'gn = N.

[Ipu pacmonoxkeHHH 3aKJIagHOH JleTalH Ha BepxHell (IpH OGeTOHHPOBAHHH)
MIOBEPXHOCTH W3/IeNHs 3Ha4eHHe Nz, IPHHUMAETCS PABHBIM HYIIIO.

b.2 B 3aknagHO# JeTanu ¢ aHKepaMH, IPHBAPEHHBIMH BHAXJIECTKY II0J] YIJIOM OT 15 10
30 °, HAKIOHHBIE aHKepa pPacCUHTHIBAIOTCA Ha JeHcTBHe cIBHTaromei cuiusl (mpa QO > N,
rae N — oTphIBaoINas CHiIa) mo gopMyre

L _0-03N,

annc E

(B.7)

A€ Aan,inc — CYMMapHas IUIOMA/b MONEPEIYHOr0 CeIeHHS HaKTOHHBIX aHKEPOB;
‘an—CcM. 8.1.1.

[Ipu >ToM [OKHBI YCTAaHABIHBAThCS HOPMAlbHBIE aHKepa, pPAacCUYHTBIBAEMbIe IO
dopmyne (b.1) u npu 3Ha9eHUIX Oan, paBHBIX 0,1 CIBHTAIOMIETr0 YCHIHS, ONpeAenieMoro mo
dbopmyme (B.3).

b.3 KoHcTpyKitnsg cBapHBIX 3aKIIaHBIX JIeTalled C MPHUBAPEHHBIMUA K HHUM 3JIEMEHTaMH,
[epearoIUMI Harpy3Ky Ha 3aKIagHble JeTald, Jo/DKHA 00ecleunBaTh BKIFYCHHE B padoTy
AHKEPHBIX CTEP/KHEH B COOTBETCTBHH C IPHHATON PacYeTHOH CXeMOli. BHeNHue 3J1eMeHTH
3aKJIAJIHBIX JeTaled U HX CBapHBIE COeIHHEHHS paccuuThiBaroTcs corimacHo CIT 16.13330.
[Tpu pacdeTe IIaCTHH H (paCOHHOTO MPOKaTa Ha OTPHIBAIONIYIO CHIY MPHHHMAETCS, 9TO OHH
MAapPHUPHO COETHHEHBI ¢ HOPMATbHBIMH AHKEPHBIMH CTEP/KHSIMH.

Kpome Toro, TommmHa IUTACTHHBI { PAcYeTHOM 3aKIAJHOH JeTalid, K KOTOpOH
MIPHBAPUBAIOTCS BTaBP aHKepa, JOJDKHA MPOBEPATHCS U3 YCIOBHA:
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t110,25d,, Ifs , (5.8)

Sq

r7A€ dun — IUAMETP aHKEPHOTO CTEPKHS, TpeOyeMbIi IO pacuerTy;
Ryq — pacueTHOE CONIPOTHUBIIEHHE CTAMU Ha cpe3, npuHumaemoe corsacHo CIT 16.13330.

Jlis TUMOB CBAapHBIX COEAMHEHUH, 00ecreyMBAIOMIMX OOJBIIYI0 30HY BKJIIOYCHHS
IUTACTUHBI B pabOTy MpH BBIPHIBAHUM M3 HEE AHKEPHOTO CTEPKHS M COOTBETCTBYIOLIEM
000CHOBaHWM BO3MOKHa KOppekTHpoBKa ycioBus (b.8) ¢ 1enpio yMEHBIICHHUS TOJIIIHMHBI
ITACTUHBI.

TonmuHa MIacTUHBI AOMKHA TaKXKe YJOBIETBOPATH TEXHOJOTHYECKHM TpPEOOBAHUAM
0 CBapKe.
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IIpuaoxenune B
(cpaBo4YHOE)

PacueT KOHCTPYKTHBHBIX CHCTEM

B.1 Pacuer Hecymux KOHCTPYKTHBHBIX CUCTEM JOJDKEH BKIIIOYATH!

ONpE/CIICHUE YCUJIMN B 3JIEMEHTAaX KOHCTPYKTUBHOM CHUCTEMBl (KOJIOHHAX, IJIUTaX
NEPEKPBITHI ¥ NOKPHITUS, (PYHIAMEHTHBIX ITUINTaX, CTEHAX, sApax) M YCHINH, TeHCTBYIOIINX
Ha OCHOBaHUS (PyH/IaMEHTOB;

OIIpElEICHUE IMEPEMEILEHUM KOHCTPYKTUBHOM CHCTEMBI B I€JIOM U OTIEIbHBIX €€
3JIEMEHTOB, a TAK)KE YCKOPEHHH KoeOaHus NEePEeKPBITHI BEPXHUX dTaKeH;

pacuer Ha YCTOHYMBOCTb KOHCTPYKTMBHOH cHcTeMbl (YCTOHYMBOCTH (OPMBI U
MOJIOKEHUSA);

OLIEHKY HECyIIel CIOCOOHOCTH U ie(hopMaIlii OCHOBaHHUS,

a B OTIEIBHBIX CIy4yasX M OLEHKY CONPOTUBIISIEMOCTH KOHCTPYKTUBHOW CHCTEMBI
IIPOrPECCUPYIOLIEMY pa3pyLICHUIO.

B.2 Pacuer Hecymeil KOHCTPYKTMBHOM CHUCTEMBI, BKJIOYAIOUIEH HAA3EMHBIE U
NO3eMHbIE KOHCTPYKIIUHU M (PYHIaMEHT, CJIEAYeT MPOU3BOAUTH IS CTAJAUU HKCIUTyaTanuu. B
ClIy4ae CYyLIECTBEHHOIO HM3MEHEHHs PAacyeTHOM CUTyallUH B IIPOLIECCE BO3BEACHUS pPacyeT
HECyIllled KOHCTPYKTUBHOM CHCTEMBI CIEAYyeT IPOU3BOAUTH Ul BCEX IOCIIECI0BATEIbHBIX
CTaAuil BO3BEACHUS, IPUHUMAs PACUETHBIE CXEMBI, OTBEYAIOLIUE PACcCMaTPUBAEMBIM
CTaJUsM.

B.3 Pacuer Hecymieit KOHCTPYKTUBHOM CUCTEMBI B O0ILIEM CIIydae CIeayeT MPOU3BOIUTh
B MPOCTPAHCTBEHHOM MOCTAHOBKE C YYE€TOM COBMECTHON pabOThI HAI3E€MHBIX MU IMOA3EMHBIX
KOHCTPYKLUH, pyHIaMEHTa 1 OCHOBAHMS O] HAM.

B.4 TIlpu pacdyere HecymuX KOHCTPYKTHBHBIX CHCTEM, COCTOSALIMX U3 COOPHBIX
JJIEMEHTOB, CIEAYET YYUTHIBATh IIOAATIUBOCTh UX COCIUHECHUIA.

B.5 Pacuer HecymMX KOHCTPYKTUBHBIX CHCTEM CIEQyeT IIPOU3BOAUTL C
UCIIOJIb30BAHUEM  JIMHEHHBIX W HEJIMHEHHBIX  J1e(OPMAIMOHHBIX  (KECTKOCTHBIX)
XapaKTEPUCTHK JKEJIe300€TOHHBIX JIEMEHTOB.

Jluneiinple  neOpMAlMOHHBIE  XAPAKTEPUCTHKU  JKEJIE300€TOHHBIX  DJIEMEHTOB
OIIPENENA0T KaK JUIsl CIUIOLIHOTO YIIPYroro Teja.

Henuneiinple nedopMaliioHHbIE XapaKTEPUCTUKH JKEJIE300€TOHHBIX 3JIEMEHTOB MpPHU
U3BECTHOM apMHPOBAHUU CIIEAYET OMPENEIATh C YIETOM BO3MOXKHOIO 00pa30BaHMs TPELIMH
B TIONIEPEYHBIX CEUCHUSX, a TAKXKE C YUETOM pa3BUTHS HEynpyrux aedopmanuii B 6eToHe u
apMaType, OTBEYAIOIUX KPAaTKOBPEMEHHOMY U JUTUTENILHOMY JACUCTBUIO HATPY3KHU.

B.6 B pesymbraTe pacuera Hecylled KOHCTPYKTHBHOH CHCTEMBI JOJDKHBI OBIThH
YCTaHOBJICHBI: B KOJIOHHAX — 3HAYEHUS MPOAOJIBHBIX M TOMEPEYHBIX CHJI, W3THOAIOLIHX
MOMEHTOB; B IUIOCKMX IUINTaX MEPEKPBITHH, MOKPHITUS ¥ (YHIAMEHTOB — 3HAYCHUS
U3rH0AIOIMX MOMEHTOB, KPYTSAIIMX MOMEHTOB, ITOTIEPEUHBIX U MPOIOJIBHBIX CHII; B CTEHAX —
3HAYEeHHUS MPOAOJIBHBIX U CABUTAIOIIUX CUJI, N3TUOAIONIMX MOMEHTOB, KPYTSIIUX MOMEHTOB U
MOIIEPEYHBIX CHIL

Onpenenenue ycwiMii B 3J1€eMEHTaX KOHCTPYKTHBHOW CHCTEMBI CIIEIyeT NMPOU3BOAUTH
OT JIEHCTBUS PACUETHBIX ITOCTOSHHBIX, JUIMTEIIBHBIX U KPATKOBPEMEHHBIX HATPY30K.

B.7 B pesymbraTe pacuera Hecylledl KOHCTPYKTHBHON CHCTEMBI TOJDKHBI OBITH
YCTaHOBJICHbI 3HAUEHUS BEPTUKAIBHBIX MepeMeIleHui (TporuOoB) MepeKphITUi U TOKPHITUH,
TOPU3OHTAJIBHBIC IMEPEMEIIECHNUs KOHCTPYKTUBHOM CHUCTEMBI, a Ul 3JAHUM IOBBIIICHHOU
TAXHOCTH — TaKXKe YCKOPEHHs KOJICOAaHWH TMEepeKphITUH BEPXHUX OHTaxei. Bemuunmna
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nepeMenieHU U yCKOpeHHUs Koyie0aHWil He OJKHA MPEeBbIIATh JOMYCTUMBIX 3HAYCHHH,
YCTaHOBJICHHBIX COOTBETCTBYIOIIMMU HOPMAaTUBHBIMH JOKYMEHTaMHU.

['opu3oHTanbHBIE MEpeMENIEHUS! KOHCTPYKTUBHOW CHUCTEMBI CIEIyeT OMpEeNeNiTh OT
NEHCTBUSL PACUYETHBIX (IUIS1 TPECNbHBIX COCTOSIHMM BTOPOW TPYMIbI) MOCTOSHHBIX,
JUIUTEIBHBIX U KPATKOBPEMEHHBIX TOPU30HTAIBHBIX U BEPTUKAIBHBIX HATPY30K.

Beprukanpabsie mepemenieHuss (MporuObl) TMEPEeKPHITUH ¥ TOKPBITHH  ClIeayeT
ONpeAensiTh OT JEWCTBUS HOPMATUBHBIX TIIOCTOSHHBIX M JUIMTEIBHBIX BEPTHKAIbHBIX
Harpy3oK.

KecTkocTHBIE XapaKTEPUCTUKH 3JIEMEHTOB KOHCTPYKTHBHOW CHCTEMBI CIEIyeT
NPUHUMATDH C YY€TOM apMUPOBAHHUS, HAJTUUUS TPEIIMH U HEYNpyrux aedopmanuii B 6eToHe U
apMatrype corjiacHo ykazaHusm 8.2.26, 8.2.27.

Yckopenus kone0aHuii IEPEKPHITUN BEPXHUX dTAXKEH 3aHHS CICAYET ONMPEaesITh TPH
JIEUCTBUU ITYIHCALIMOHHOM COCTABIISAIONIEH BETPOBOW HArpy3KH.

B.8 Ilpu pacyere Ha yCTOMYMBOCTh KOHCTPYKTMBHON CHUCTEMBI CJIEAYET MPOU3BOJIUTH
MPOBEPKY YCTOMYMBOCTH (POPMBI KOHCTPYKTHMBHOM CHCTEMBI, a TaKXe YCTOWYMBOCTH
MOJIO’KEHUSI KOHCTPYKTUBHOM CHCTEMBI Ha OTIPOKUABIBAHUE U HA CIBUT.

B.9 Pacuer Ha yCTOMYMBOCTh KOHCTPYKTHUBHOM CHCTEMBI CIEAYEeT NPOU3BOJHUTH HA
NEICTBUE PACUYETHBIX IOCTOSHHBIX, JJIUTENbHBIX M KPAaTKOBPEMEHHBIX BEPTUKAIBHBIX U
TOPU30HTAIBHBIX HAIPYy30K.

[Ipu pacuere ycToWunBocTH (OPMBI KOHCTPYKTHBHOW CHCTEMBI IKECTKOCTHBIE
XapaKTEPUCTUKHU AJIEMEHTOB KOHCTPYKTUBHON CUCTEMBI PEKOMEHYeTCsl MPUHUMATh C YUETOM
apMUpPOBaHMs, HAJTMYUS TPEIIUH U Heynpyrux aedopMaiuii B 6€TOHE U apMarype.

[Ipu pacuere yCTOMYMBOCTH TIOJIOKEHUS KOHCTPYKTUBHBIE CHUCTEMBI CIEAYeT
paccMmaTpuBaTh Kak JKecTKoe HelehOpMUPOBAHHOE TEJIO.

IIpu pacdere Ha OMPOKHUIBIBAHUE YACPKUBAIOIIMNA MOMEHT OT BEPTUKAJIbHOU HAarpy3Ku
JOJKEH TPEBbINAaTh OMPOKUIBIBAIOIIMM MOMEHT OT TOpPU30HTAIBHON HAarpy3ku C
koa(ddurmentom 3amaca 1,5.

[Ipu pacuere Ha CIOBUT yIEp)KMBAIOIas TOPU3OHTAJbHAS CHJIA JOJKHA MPEBBHINIATH
JEHCTBYIONTYIO CABUTAIONIYIO CHIy ¢ KodddummeHntoMm 3amaca 1,2. Ilpu atom cremyer
YUUTHIBaTh HauOosiee HEOJaronpusaTHbIE 3HAUYCHUS KOI(P(GUIIMEHTOB HAAESKHOCTH TIO
Harpyske.

B.10 Pacuer Ha yCTOWYMBOCTH MPOTHUB MPOTPECCHUPYIOLIECTO pa3pylICHUs TOJLKEH
o0ecneunBaTh MPOYHOCTh U YCTOMYMBOCTh KOHCTPYKTHBHOW CHUCTEMBI B II€JIOM IPU BBIXOJE
U3 CTPOsSI OJHOTO KaKOoro-aubo sJeMeHTa KOHCTPYKTHUBHOM CHUCTeMbl (KOJIOHHBI, y4acTKa
CTEHBI, y4acTKa MEpPEKpBHITHS) M BO3MOXKHOM IOCIEIYIOLIEM pa3pylIeHUH OIu3IeKalux
anemMeHToB. Kpome Toro, B 000CHOBaHHBIX CIy4asX paccCMaTpUBAETCS pacueTHas CUTyalHsl C
BBIXOJIOM W3 CTPOS YaCTH OCHOBaHMS 1o GyHIaMEHTaMH (HampuMep, B CiIydae 00pa3oBaHUS
KapCTOBBIX MPOBAJIOB).

B.11 Pacuer Ha yCTOMYMBOCTh MPOTUB MPOTPECCUPYIOIIETO PA3PYLICHUS CIIEIYyET
MPOU3BOIUTL MpPH JAECUCTBUM HOPMATHBHBIX BEPTUKAJIBHBIX HAarpy30K € HOPMAaTHUBHBIMH
3HAYEHUSIMHU COMPOTUBIICHUS OETOHA U apMAaTYypHI.

B.12 Ouenky Hecytiei crmocoOHOCTH u AehopMalriiii OCHOBAHHUS CJIETyeT TPOU3BOAUTH
COTJIACHO COOTBETCTBYIOIIMM HOPMATHUBHBIM JOKYMEHTaM TMpU JEHCTBUU YCHWIMH Ha
OCHOBaHHE, YCTAHOBJICHHBIX NPU pacyeTe KOHCTPYKTUBHOM CHCTEMBI 3/1aHUS.
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MeTtoabl pacyera

B.13 PacyeT KOHCTPYKTHMBHBIX CHCTEM TMPOU3BOAAT METOJAMH CTPOUTEIIBHOMN
MexaHuku. [Ipu 3ToM B 00IIEeM ciydyae PEeKOMEH]IYeTCs HMCIOJb30BaTh METOJ KOHEUHBIX
3JIEMEHTOB.

B.14 Jlna oueHKH HeCcyled CHOCOOHOCTH TEPEKPBITHM JOIMYCKAeTCS HCIOJIb30BATh
pacder METOJIOM IMPeeIbHOTO0 PAaBHOBECHS.

B.15 Pacuer KOHCTpYKTUBHOM CHUCTEMBbI METOJOM KOHEYHBIX 3JIEMEHTOB MPOU3BOIUTCS
KaK MPOCTPAHCTBEHHON CTATHUECKU HEONPEACTUMON CHCTEMBI.

B.16 MoaenupoBaHue KOHCTPYKTUBHBIX CHUCTEM MPOU3ZBOJAT C MPUMEHEHUEM
000JI0Y€YHBIX, CTEP>KHEBBIX U (€CIIM ATO HEOOXO0IMMO) OOBEMHBIX KOHEYHBIX JJIEMEHTOB.

B.17 Tlpu co3nanuu MpOCTPAHCTBEHHOW MOJEIM KOHCTPYKTUBHOW CUCTEMBI CIIEIYET
YYUTBIBATh XapakTep COBMECTHONW pabOThl CTEP)KHEBBIX, OOOJIOUEYHBIX U OOBEMHBIX
KOHEYHBIX 3JIEMEHTOB, CBS3aHHBI C Ppa3IUYHBIM KOJUYECTBOM CTENEHEeH CBOOOIBI IS
Ka)KJ0r0 U3 YKa3aHHBIX AJIEMEHTOB.

B.18 JlepopmaTruBHBIEC CBOWCTBA OCHOBAHHMS CJIEAYET YIYUTHIBATH ITyTEM HCIIOIb30BAHUS
OOLIENPUHATHIX PACYETHBIX MOJIETIe OCHOBAaHHUS, MPUMEHEHUS Pa3TUYHBIX TUIIOB KOHEUYHBIX
3JIEMEHTOB WJIM KpaeBbIX YCJIOBHM C 3aJaHHOW MOJATIMBOCTHIO, MOJEIHPOBAHUS BCETO
MaccHBa IpyHTa MOJ 3/1aHUEM M3 OOBbEMHBIX KOHEUHBIX 3JIEMEHTOB, JINOO KOMILJIEKCHO — C
HCIIOJIb30BaHNEM BCEX BBIIICTIEPEUHUCICHHBIX METO/IOB.

B.19 Ha nepBoii craguum pacdyera KOHCTPYKTUBHOM CHUCTEMBI JOMYCKAETCs
neOopMaTUBHOCT,  OCHOBAaHUS YYUTBHIBATH C TOMOIIBIO KO3(PHUIIMEHTa TOCTENH,
MPUHUMAEMOTO 10 YCPETHEHHBIM XapaKTepUCTHUKaM I'PYHTOB.

B.20 IIpu ncnonb30BaHUM CBAHBIX WM CBAWHO-TUTUTHBIX ()YHIAMEHTOB CBaW CIEAYyET
MOJIETPOBATh KaK jke1e300€TOHHbIE KOHCTPYKIIMH WIIM YUYUTHIBATh UX COBMECTHYIO PalbOTYy C
ITPYHTOM OO0OOIIEHHO, paccMaTpuBasi OCHOBaHME KaK €IWHOE C TPUBEICHHBIMU
K03 puImeHTaMu MOCTENH.

B.21 Ilpy mnocTpoeHHM KOHEYHO-RJIEMEHTHOW pPacyeTHOM MOIENU pa3Mepbl U
KOH(QUTYpallMI0 KOHEYHBIX DJIEMEHTOB CIEAyeT 3aJaBaTh, MCXOJS W3 BO3MOXKHOCTEH
MPUMEHSEMbIX KOHKPETHBIX pacueTHBIX MpOrpamMMm, M MPUHUMATh TaKUMH, 4TOOBI ObLia
oOecrnieueHa HEOOXOAMMasi TOUHOCTh OMPEENICHUs] YCHIIUN 1O JAJIMHE KOJIOHH U MO IUIOIIAIN
IUTUT NEPEeKPHITUH, PYHIAMEHTOB U CTEH.

B.22 XecTkocTHbIE XapaKTEpUCTUKH KOHEYHBIX H3JIEMEHTOB Ha IE€PBOHAYAIBHOMN
CTaJUM pacueTa KOHCTPYKTHBHOW CHCTEMbI, KOTJa apMHUPOBAHHE KOHCTPYKIUH elle He
U3BECTHO, CIIEAYET OMPEENATh MO JTUHEHHBIM Ae(OPMAIIMOHHBIM XapaKTePUCTUKAM.

B.23 Tlocne ompeneneHusi apMaTypbl B IUIMTaX MEPEKPBITUA W MOKPBITUH CIETYET
MIPOU3BECTHU JOMOJHUTENbHBIN pacueT MPOruO0B 3TUX KOHCTPYKLUUN, MPUHUMAsT yTOUHEHHBIE
3HAYEHUS] M3TMOHBIX KECTKOCTHBIX XapaKTEPUCTHUK IUIUT C Y4ETOM apMUPOBAHHS B IBYX
HaIpaBJICHUSAX.

B.24 PexoMeHnayeTcs BBIMOJHUTH TAKXKE TOMOJHUTEIBHBIA pacyeT KOHCTPYKTHUBHOM
CUCTeMbI Jsi Ooyiee TOYHOW OLIEHKH H3TMOAIOMIMX MOMEHTOB B AJIEMEHTAaX MEPEeKpbITHIA,
MOKPBITUN U (yHIAMEHTHBIX IUIMTaX, a TaKKe MPOJOJIBbHBIX CHJI B CTEHAaX M KOJOHHAX C
Y4ETOM HETMHEWHBIX KECTKOCTHBIX XapaKTEPUCTUK KOHEUHBIX 3JIEMEHTOB.

B.25 Pacuer KOHCTPYKTHUBHBIX CHCTEM METOJIOM KOHEYHBIX JJIEMEHTOB CIEIYET
IPOU3BOIUTL C  HCIIOJIb30BAHMEM  CIEUMalbHBIX cepTuduuupoBaHHblXx B Poccun
KOMITBIOTEPHBIX MPOTPamMM.

B.26 Pacuer Hecymieil crmocoOHOCTH MEPEKPBHITUA METOJAOM MPEIETLHOTO0 PAaBHOBECHS
cleayeT MPOU3BOUTh, IPUHUMAs B KaUeCTBE KPUTEPHUS PABEHCTBO pabOT BHEIIHUX HArpy30K
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U BHYTPEHHUX CHUJI Ha TNEPEMEHICHMSIX B MPEAebHOM PaBHOBECHM IUIMTHI MEPEKPBITUS C
HanOoJiee OMacHOM CXEeMOH M3JIoMa, XapaKTepU3YIOIeH ee pa3pyllieHue.

B.27 Pacuer KOHCTPYKTHMBHBIX CHUCTEM YHHKAJIBHBIX 3JaHUNA U COOPYKEHHUM, a TaKXKe
00bekToB I ypoBHs orBeTcTBeHHOCTH 10 ['OCT P 54257 pexomeHmyeTcsi BBIOJIHSATH MPH
HAy4YHO-TEXHUYECKOM COMPOBOKICHUN OPTaHU3aIIHM.
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IMpuaoxenne I
(cpaBo4YHOE)

JAunarpammsbl nepopMupoBanusi 6eToOHA

I''l AmnanuTtnueckass 3aBUCUMOCTh KPHBOJMHEHHBIX JHMarpamMm Jae(hopMUpPOBAHHS
0eToHa MPUHUMAETCS B BUJIE:

G 00/ (B0
do, dem/DEmD’,;D

roe 0, [, , E, —COOTBETCTBEHHO OTHOCHUTEIbHBIE Je(hopMaLuy, HANPSKEHUs, HA4YaJIbHbIE

MOJYJH yIpyroctu (d —3Hak quddepeHmnmana);
m — WHAEKC MaTepuana (st 0eToHa m [1b,bt ; nns apMatypsl m [1s);

(I.1)

], —Ko3(QOUIUEHT M3MEHEHHs CEKYILero MOy, ONpeAeIsIeMblii 10

dbopmye
n,, 08, o[, 0B, Wioo,000,7 (.2)

371eCh Bm — 3Ha4yeHue Kod((UIMeHTa B BEpIINHE quarpaMmsl (pu [, [ gm );

[}y — HadanbHbINA KO3()(PUIIMEHT U3MEHEHUs CEKYIIEro MoAayis (B Hadajle AUarpaMMbl
WM B HayaJle €€ KPUBOJIMHENHOIO OTpe3Ka);
)y, Ly —k02hGULMEHTHI,  XapaKTepU3ylollue MOJHOTY  JuarpaMMbl — MaTepHaina,
Ly OTH

| — ypOBEHb IpHUpAIIECHNS HAIPSDKEHUH, KOTOPBIN ONPEesaeTcsl KaKk OTHOLIEHUE

000, 00w D/[Em 00 e Ls (I'.3)

[, 00, ¢[00

", ,; — HallpsDKEHUsI, OTBEYalolue Mpeielly yIpyrocTu MaTepuana;

m,el

DI,;—KOZ-)(b(I)I/IHI/IeHT U3MEHEHHS KacaTelbHOTO MOJYJs, CBS3aHHBIH C Ko3(dduuueHTOM

HU3MCHCHUA CCKYIICTO MOAYJId COOTHOIICHUCM

L1 0, [0, 08, (11, 020,00

— 0—0 .
U Hm 2D§1[EmDDm,e, \100,000,02

B ¢opmynax (I.2) u (I'.4) 3HaK MIIOC MPUHUMAIOT VI AHArpaMMbl 1e()OpMUpPOBAHHUS
apMaTypbl U JJIS BOCXOZSIIEH BETBU IuarpaMMbl JeopMUpoBaHus O€TOHA, a 3HAK MUHYC —
JUIS HUCXONAIICW BETBU JuarpamMMmbl JedopmupoBaHus OeroHa. Hucxonsmiyio BeTBb
yarpamMmbl  paspeniacTcs HMCIOJb30BaTh A0 YpoBHsA Hamnpsbkenuidl [1010,85 (¢ yuetom

IT.4)

JIOTIOJIHUTENBHBIX yKa3aHuu ['.2).

I'2 Ilpu omHOOCHOM M OJHOPOAHOM CXKaTHMM O€TOHAa WCXOJAHAs JHarpamma
nedopmupoBanus OeroHa (pucyHok [.1) omuceBaercs 3aBucumoctsimu (I'.1) — (I'.4), B
KOTOPBIX CJICyeT MPUHUMATH:
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JU1 00€UX BEeTBEN JUarpaMMBbl

Op =Ry ser:0per = 0:Vp = 6b/(‘§bEb )511 =0}/5,, (I3)

IUIA BOCXOAIIEH BETBH

vo=lLo, =2-2,5v,, (I.6)
JUIA HECXOAINEH BETBH
Vo =2,05v,;0, =1,95v, — 0,138, T.7)
v o, |
OH_br Rb.ser ~
Oy
0lig6 = E,v, ) \
o £ b €y £ bt &
N -

—Ag, %
- Ao
"
/ 6-3; = Rb,ser

Pucynox I'.1 — KpuBo1HHeHBIE THATPAMMEI 1¢(pOpMHPOBAHHS O0eTOHA

Aol1Hcca BepIIHHBI AHArPaMMBI 0CEBOT0 C)KaTHsI OeTOHa oTpeesieTcs mo Gopmyme

B _1+0,75AB/60+0,2)/B

g =2 , 8
*" E,~ 012+B/60+0,2/B @8

rae B — knacc 0eToHa 1o MPOYHOCTH Ha CHKATHE,

A — 6e3pa3MepHbIil K03 pHITHEHT, 3aBUCATIHIH OT BH1a 6eTOHA H MPHHUMAaEMbIi PaBHBIM:
JUIS TSKEIOr0 H MENKO3epHHCTOro 0eToHa A =1;
JUIS IETKOro GeToHa cpexHel wioTHocTH D, (kr/M°) A = D/2400 ;
Ig gaenctoro 6etoHa A =0,25+0,358.

HpH OQHOOCHOM H OIHOPOOJHOM pPacCTAXKCHHH O0cTOHA HCXOmHAA JHarpaMMa

nedopMHpOBaHHA OeTOHA OMHCHIBaeTca 3aBHCHMOCTAMH (I.1) — (I'.3), B KOTOpHIX clIeayeT
TIPHHAMATh:
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E\bt N Rbt,sergk)tg 5 ubt,el O O; oo Jblf /Hbt

; (T.9)
0 0
O EO,6 70,15 Ry, /Ry, H/Eb’q

3]1eCh Bbtq — KOOQOUIUMEHT, NPUHUMAEMbI TpH LEHTPAJIbHOM PACTSKEHUH PABHBIM

eTUHUIIC;
I U3TH0aeMBIX DIIEMEHTOB

Oy 0103, 00,007030,9 00, 2030/, (I'.10)

31echk A, [130 cM — HEKOTOpas 3TaJIOHHAs BHICOTA CEYCHUS,
h — BBICOTa CEUCHMS B CM,
Ry, 12,5 MIla.

[Mapametper [y, L[J;, Ll,Bemuucaaor mo ¢opmyram (I.6), (I'.7) ¢ 3ameHoi Hb

Ha Hbt .
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IMpuaoxenne |
(cpaBo4YHOE)

Pacyer KOJIOHH KPYIJIOr0 U KOJIbIEBOI0 CCYCHUM

J1.1 Pacuer mpoyHOCTH KOJIBLEBBIX CEUEHUI KOJIOHH (pucyHoK /[I.1) mpu cooTHoOmEeHun
BHYTPEHHETO U HApyXHOTO paauycoB r1/r2 > 0,5 u apMaType, paBHOMEPHO pacIpeaesieHHON
10 OKPYXHOCTHU (TIpY MUHUMYM CEMH MPOJIOJIBHBIX CTEPIKHSAX ), IPOU3BOJIATCS B 3aBUCUMOCTH
OT OTHOCHUTEJIbHOM IIIOIIAN CKATOM 30HBI OeToHa

NLR

0 . 0 s“7s,tot : (ﬂ 1)
¢ RbA D(RSC Dla 7Rs )As,tot

a) pu 0,15 < & < 0,6 — U3 yciaoBust

— il -
M (R, Ary, (IR Ay ot E% R, Ay gy 101,70, 100,2001,30],, 13 (1.2)
0) pu &ir < 0,15 — u3 ycnoBus
sinl .. _ 3
M 1Ry Ar,, (IR A, o1 DT 10,295R A, 1017 (1.3)
NUO0,75R A
rae Dcirl 0 ’ s*%s, tot :
RbA O RscAs,tot
B) mipu &cir > 0,6 — U3 ycroBus
DsinDD ,
M DDRbArm [RscAs,totrs uczr2 ’ (I[4)
rie
N
Dy O : (A.5)
2 RbA O RscAs,lot

B dopmymax ([.1) — (.5):
As, 10t — IITIOWIAb CEYEHUS BCEU MPOJI0IBHOM apMaTyphl;
nin

3

7, L >
7s — PailyC OKPYKHOCTHU, IIPOXOMSILNEH 4Yepe3 LEHTPBl TKECTH CTEPKHEH IPOJOJIBHOU
apMarypsl;
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Caeameds Sund | i

&

A

& 0a7

PllcyHOK,ZI.I - CXCMa, NpUuHUMaeMas IMpHu pacueTe KOJbLUEBOI0 CEHCHUSA CKATOI0 3JICMEHTA

MowmeHT M omnpezensieTcsi C yueToM BIUSHUS MPOruda ieMeHTa.

J1.2 Pacyer MpOYHOCTH KPYIJIBIX CE€UEHUH KOJIOHH (pucyHok J[.2) c apmaTypoi,
PaBHOMEpPHO paCHpPEEIEHHON MO0 OKPYKHOCTH (IIPHU YHCIIE MHUHHUMYM CEMU IPOAOIBHBIX
CTEPKHEH ), TIpH KJ1acce apMatypbl He Boiie A400 mpoBepsieTcst U3 yCIOBUS

[Jsin[ [} 0

. 3
2 sin”[] - cir (] . (11.6)

cir
M [ gRbA”m T O RSAS,W
rae rm U rs—cM. J1.1;
&cir — OTHOCHUTEINIbHAS TIIOMIAL C)KATOW 30HBI OETOHA, ompenenseMas CICTYIOIINM
o0OpazoM:
P BBITIOJTHEHUH YCIIOBUS

N 10,77R,A[10,645R A

s,tot ® (ﬂ7)
W3 pelIeHUs] ypaBHCHUS
NUR,A szztmmcir
O O ; (11.8)
“ RbA O Rs As,tot

IIPYU HEBBINIOJHEHUH ycnoBus ([1.7) — U3 perieHus ypaBHeHuUs

sin2[1]...

2]
0., O ; 1.9
o R,AT12,55R A4 (49

s “1s tot

NORA,,,, [ R,A

s, tot

¢ — K03 PUIMEHT, YUYUTHIBAIOMUNA pabOTy pACTSIHYTOH apMmaTrypsl W TNPUHUMACMBINA
paBHBIM: TIpu BbinmosiHeHun ycioBus (1.7) ¢ = 1,6(1 — 1,55&.;)Eci- , HO HE Oomnee 1,0;
npu HeBbImoHeHnH ycous ([1.7) ¢ = 0;
A, tor — TUIOIIAJIb CEUCHUS BCEU MPOIOIBLHON apMaTyphl;
7's — PaIuyC OKPYKHOCTH, MPOXOJAIIECH Yepe3 LEHTPbl TIHKECTU CTEPKHEU MPOAOJIbHOU
apMaTyphl.
MowmeHT M omnpezensieTcsi C yueToM BIUSHUS MPOruda ieMeHTa.
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A.ﬂ'.lﬂl’

Pucynox /1.2 — Cxema, npuHUMAaeMasi IPH pacueTe KPYIrjaoro ce4eHusi BHEHEHTPEHHO CKATOT0
3J1eMeHTa
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IIpuno:xenne E
(cpaBo4YHOE)

Pacuyer 0€TOHHBIX HINMOHOK
E.1 Pa3mepsl OETOHHBIX IIMOHOK, MEPEJAIOIINX CABUTAIOIINE YCUIIUA MEXITYy COOpPHBIM

BJIEMEHTOM M JIOTIOJIHUTENBHO YJIOXKEHHBIM OETOHOM WJIHM pacTBOPOM, PEKOMEHAYeTCs
OTIpeNieNATh 1o (hopMyIam:

Rylimy,
hoo—2 . (E.2)
2Rbtlknk

rae O — cIBUTAOMIAs CUJIA, TIEpeatoiasics Yepe3 IMIMOHKH,
tr, hi, lx — TIyOMHA, BBICOTA U ITTMHA [ITIOHKHY;
Nk — YMCJIO MITIOHOK, BBOJIMMOE B pacyeT U MpUHUMaeMoe He 0oJiee Tpex.

o
-~

b

!

t s
&
-

Ly,

1 — cOOpHBIIT IIEMEHT; 2 — MOHOJIUTHBIH OCTOH

Pucynox E.1 — Cxema Aj1 pacyeTa IIIOHOK, NepeJaloNIUX CABATAIOIINE YCHIINS OT
cOOpPHOIO 3JIeMeHTAa MOHOJIUTHOMY 0eTOHY

[Ipu Hanmuuum cxumaromed cuwibl N BBICOTY IUIMOHOK JOMYCKAaeTCsl ONPENeATh IO
bopmyne
0 010,7N ’

2Ry by,
Y IPUHUMATh YMEHBIIICHHOW TI0 CPAaBHEHMIO C BBICOTOH, onpenensemoit o gpopmyne (E.2), e
OoJiee yeMm B JIBa pasa.

[Tpu coenuHeHUN MIMOHKAMU 3JE€MEHTOB HACcTWJa JJIMHA IIMOHKH, BBOJUMAs B pacyer,
JOJKHA COCTaBJsTh He Oojiee TMOJOBHHBI IpoOJieTa 3JIEMEHTa, MPU A3TOM BeluuuHa ()
MIPUHUMAETCA PAaBHOM CyMME CABUTAIOIINX YCUJIMN MO BCEH JUTMHE AJIEMEHTA.

ITo ycnoBusim (E.1) — (E.3) cneayer nmpoBepsTh MIMOHKKA COOPHOTO 3JIEMEHTA M IITTOHKH
U3 JIOTIOJIHUTEIBHO YJIOKEHHOro OeTOHa, NMpUHMMAas pacyeTHbIE COMPOTHUBIEHUS OeToHa
MMOHOK Rp W Ry Kak 111 OETOHHBIX KOHCTpyKumi. Ilpm pacdere Ha BbIACprUBaHHE
pacTsHYTOI BETBU JBYXBETBEBOI KOJIOHHBI U3 CTakaHa (PyHJaMeHTa JOMYyCKAeTCsl YUUThIBATh
paboty nsaTy mmoHoK (pucyHok E.1).

h (E.3)
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IIpunoxenne K
(cpaBo4YHOE)

Pacuer KOPOTKHMX KOHCOJIEH

2K.1 Pacuer xopoTkux KoHcosiel kosoHH 1ipu /1 [1 0,9 ho (pucynok X.1) Ha nelicTBue
MOTIEPEYHON CUJIBI I OOECNeYeHUs] MPOYHOCTH IO HAKJIOHHOW CXKATOH I0JI0CE MEXITY
TPy30M U OTIOPOH ClIeyeT MPOU3BOAUTH U3 YCIOBUS

0 710,8 Ry b Ly sin® (1 + 5 ), (CK.1)

B KOTOPOM IIpaBas 4yacTh IpuHUMaeTcs He 6onee 3,5 Ry b ho u He menee 2,5 Ry b ho.
B ycnoBun (K. 1):
lsup — IUTMHA TIIONIAIKK ONTMPAHUS HATPY3KHU BIOJb BBUIETa KOHCOJIH;

0 W2
[]— yroJ1 HaKJIOHa PACYETHOM CKATOU ITOJIOCH! K TOPU30HTAIIN Esin2 o % ;
hy L1
0 -4

A
1, =% — ko3¢ duireHT apMUpOBaHUS XOMYTaMH, PACIIOI0KEHHBIMH 110 BBICOTE KOHCOJIH;

w
3MIECh  §y — PACCTOSIHUE MEX]Ty XOMYTaMHU, U3MEPEHHOE TI0 HOPMaJIH K HUM.

[Tpu pacueTe y4MTHIBAIOT XOMYThl TOPU3OHTAIbHBIE U HAKJIOHHBIE TIOJ YTJIOM He Oosee
45 ° K TOpHU30HTAIH.

Hanpspkenue cxatus B MecTax Iepeadyr Harpy3kd Ha KOHCOJIb He JJOJKHO MPEBBIIIATh
pacdeTHOe COMPOTHUBIICHHE OETOHA CMSTUIO Rp joc -

s KOPOTKHMX KOHCOJEH, BXOIAIIMX B JKECTKUM y3€1 pamMHONW KOHCTPYKIHUH C
3aMOHOJIMYMBAHUEM CThbIKa, 3Ha4YeHHe ly,p B ycinoBuu (K.1) mpuHHMAarOT paBHBIM BBUIETY
KOHCOJH /1, €clu NP 3TOM BBIMONHSIOTCS yeaosust M/Q [10,3 M u lup/li [12/3 (tne M u Q —
MOMEHT, PACTATUBAIOIIMNA BEPXHIOI TpaHb pUTeNs, U MOIMEepeyHas cujia B HOPMaJbHOM
CEUEHHUH pUTrelis MO Kparo KOHCOJU COOTBETCTBEHHO). B 3TOM cityyae mpaBylo 4acTh yCIOBHS
(K.1) mpunaumatot He 6osiee SRxbho.

sRig

/l/ L2 ’LLI;;J

Lap/2

Pacuemics
P MARAOHNAE

Horocd

Demotia

1]

A\
hy

Ry

{

Pucynok /K. 1 — PacueTHasi cxemMa i1 KOPOTKOH KOHCOJIU MPH JelCTBUHU MONMEPEYHOi CUJIBI
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[Ipn mapHUPHOM ONMHPAHHWH Ha KOPOTKYIO KOHCOJh OalKH, HIymieH BIOTh BBLIETA
KOHCOITH, TIPH OTCYTCTBHH CIeIHATHHBIX BEICTYIIAIONIHX 3aK/IAJHBIX JeTaned, (HKCHPYIONHX
IUTOIMAIKy omupaHus (pHCYHOK JK.2), 3HaueHHe /sp B ycrnoBuH (JK.1) mpHHHMaeTcs paBHBIM
2/3 mmHEI paKTHIeCKOH IUIOMA KN OMHPaHHS.

[TomepeyHoe  apMHpOBaHHE  KOPOTKHX  KOHCOJEH  JOIDKHO  YIOBIETBOPATH
KOHCTPYKTHBHBIM TPeOOBaHHSM.

sup.f

4 A

ot
",\','u," | ;m;' !

/2
Q ‘ i /2 L
_—

Pucynox K.2 — PacueTHasi cxeMa JJisl KOPOTKOii KOHCO.IH NPH MIAPHAPHOM ONHPAHHH COOPHOIi
0aJIKH, HAYIIeH B0JIb BbLIETa KOHCOIH

JK.2 Ilpu mapHUPHOM ONMHPaHHH OAlTKH Ha KOHCOIb KOJIOHHBI IMPOJAOIbHAs apMaTypa
KOHCOJH ITPOBEPSIETCS H3 YCIOBUS

Q;:—l <R.A,, (K.2)
0
rae /1, ho — cum. pucyHok K. 1.

[Ipu >TOM TpoIOTBbHAS apMaTypa KOHCONMH IOJUKHA OBITh JOBeleHa 10 CBOOOHOTO
KOHITa KOHCOJIH H HMETh HaJ[TeKaNTyl0 aHKEPOBKY.

[lpH JXKeCTKOM COeIHHEHHH pDHTeNI H KOJOHHBI C 3aMOHOJNHYHBAaHHEM CTHIKa H
IpHBapHBaHHEM HIDKHEH apMaTyphl PHTENS K apMaType KOHCOIH Yepe3 3aK/IaJHbIe JTeTalH
MIPOJIONIbHASA apMaTypa KOHCOJIH MIPOBEPSIETCS H3 YCIOBHS

/
Qf—NS <R, (K.3)
0

rae / 1, ho — COOTBETCTBEHHO BELIET H paﬁoqaﬁ BBICOTA KOpOTKOfI KOHCOJIH,
Ns— TOPH30HTAJIbHOE YCHIIHC, ,ueﬁcmylomee Ha BEPX KOHCOIIH OT PHI'CII, paBHOE!:

150



CII 63.13330.2012
MUOOL,. /2
0 —Q 3P (K .4)

s
hop

u npuHumaemoe He 6onee 1,4 kel Ry + 0,3 Q (rne kru [,, — COOTBETCTBEHHO BBICOTA U JJIMHA

VIJIOBOTO IIBa TPUBAPUBAHUS 3aKJIAJHBIX JeTalliell pureinss U KOHCOJH; Ry — pacueTHoe

COMPOTHUBIIEHUE VIJIOBBIX IIBOB Cpe3y MO MeETauly IIBa, OMNPEJe/IeMOe COTJIACHO

CII 16.13330, npu snektpoaax 242 R,y = 180 Mlla; 0,3 — ko3¢dduLMeHT TpeHUs cTanu 1o

CTaM), a Takxke He O0onee Ry Asy (Tn€ Rgw U Asw — pacCdeTHOE COMPOTHUBIICHHUE W TUIOIIA/Ib

CEUEHHUs COOTBETCTBEHHO BEPXHEW apMaTyphl pUTes).

B dopmynax (0K.3) u (OK.4):

M, O — n3rubarmuii MOMEHT U TIOTIEpEeYHas CHJIa COOTBETCTBEHHO B HOPMAJIBHOM CEUCHUH
purens mo Kparo KOHCOJH; €CIM MOMEHT M pacTSIruBaiOT HUKHIOIO TPaHb pPUTEIS,
3HaueHne M yuutsiBaetcs B popmyie (K.4) co 3HaKOM «MUHYCY;

Lsup — QaxTHUECKas IMHA MJIOIIAAKU ONUPAHUs HArPY3KHU BAOJb BbIJIETa KOHCOJIH;
hop — pabodast BRICOTa PHUTEIIS.
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IMpuaoxenne U
(cpaBo4YHOE)

Pacuer cOOPHO-MOHOJIMTHBIX KOHCTPYKIUIA

N.1 CO0pHO-MOHOJMTHBIE KOHCTPYKIMH COCTOAT M3 COOPHBIX >KeJIe300€TOHHBIX
3JIEMEHTOB, MOHOJIUTHOTO OETOHA, YII0)KEHHOTO Ha MECTE, U apMaTypBhl.

B kauectBe COOpPHBIX JIEMEHTOB MPUMEHSIOTCS KaK CIEHUAIBHO 3alpOEKTUPOBAHHBIE,
TaK ¥ THUIIOBBIC >KEJIe300€TOHHBIC OOBIYHBIC WM MpPEIHANpPSDKEHHBIC JIEMEHTHI COOPHBIX
KOHCTPYKLUH.

N.2 CO0pHO-MOHOJHUTHBIE >KeJIe300€TOHHBIE KOHCTPYKLUHU JIOJKHBI YIOBIETBOPSTH
TpeOOBaHUSAM pacyueTa 1o Hecylei crnocoOHOCTH (TIpeiebHbIE COCTOSIHUS MIEPBOM TPYIIIBI) U
10 IPUTOJTHOCTH K HOPMAJIBHOM SKCIUTyaTauy (IpeaeabHbIe COCTOSHHS BTOPOM IPYIIIIB).

COOpHO-MOHOJIUTHBIE ~ KOHCTPYKLIMU  CIEAYET pPAacCUMTBhIBaTh IO  MPOYHOCTH,
00pa30BaHUIO U PACKPHITHIO TPEHIMH M MO jAedopMaiusM A CICAYIOIUX JABYX CTaauil
paboThI KOHCTPYKIIHIA:

10 TpHOOpETeHUsT OETOHOM, YIIOKEHHBIM Ha MECTEe MCIIOJIB30BaHMS KOHCTPYKIIMU
(6eTOHOM OMOHOJMYMBAHUS), 33JJAHHOM MPOYHOCTH — Ha BO3ACHCTBUE MACCHI ATOr0 OETOHA U
JPYTUX Harpy3ok, J€MCTBYIOIIUX Ha JAaHHOM 3Tale BO3BEJCHHUS KOHCTPYKLIUH;

nocjie MpuoOpeTeHus: OETOHOM, YJIOXKEHHBIM Ha MECTE HCIIOJIb30BAaHHS KOHCTPYKIIMU
(OETOHOM OMOHOJMYMBAHUS), 3aJaHHOH MPOYHOCTU — HA HArpy3KHd, ACHCTBYIOLIHE HA STOM
JTare BO3BEIEHUS U IPU HKCIUTyaTallui KOHCTPYKLIMH.

Pacuer  cOOpPHO-MOHOJMTHBIX  KOHCTPYKLUMH IoOcie TNpuUOOpeTeHus OEeTOHOM
OMOHOJIMYMBAHMS 33JaHHON MPOYHOCTH HEOOXOAWMO MPOM3BOJIUTH C YYETOM HayallbHBIX
HanpsDKeHUH W Jedopmaruii, TpOSBUBIIMXCS B COOPHBIX 3JIEMEHTax N0 MPUOOpEeTEeHUs
0ETOHOM OMOHOJIMYMBAHUS 33JaHHONU MTPOYHOCTH.

WN.3 HapexHyto cBsi3b O€TOHa OMOHOJMYUBAHHS C OETOHOM COOpPHBIX >JIEMEHTOB
PEKOMEHAYETCs OCYIIECTBISATH C TIOMOIIBIO apMaTyphbl, BBITYCKaeMOW U3 COOPHBIX
AJIEMEHTOB, IIyT€M YCTPOHCTBA OCETOHHBIX WIMOHOK WJIM IIEPOXOBATOW MOBEPXHOCTH,
IPOJIOJIBHBIX BBICTYIIOB, HJIM C MTOMOIIBIO JPYTUX HA/IEKHBIX, IPOBEPEHHBIX CIIOCOOOB.

Pacuer mpoYHOCTH KOHTAaKTHBIX LIBOB OT NEHCTBUS CABUTAIOLINX, PACTATHBAIONIUX H
CKUMAIOIIUX CHJI MEXIy COOPHBIM 3JIEMEHTOM M MOHOJHMTHBIM OETOHOM IPOU3BOAMTCS
cornacHo 1.4. — 1.8.

1.4 Pacuyer KOHTaKTHBIX IIIBOB HA PACTSHKEHUE PEKOMEHIYETCSI IPOU3BOAUTH U3 YCIIOBUS

Ny Ry Ay (L.1)

rae Ly, j— KodQduIMEeHT, NPUHUMAEMbI uis 00paboTaHHbIX WBOB paBHbM 0,25, a s

HE0OpaOOTaHHBIX IIIBOB PaBHBIM HYIIIO.
Pacuer apMHMpOBaHHBIX KOHTAKTHBIX INBOB HA pAaCTsHKCHHE PEKOMEHIYeTCs
MIPOM3BOJIUTH U3 YCIOBHS

N, URA, ;. (1.2)

.5 PacyeT KOHTAKTHBIX IIIBOB HA CABUT PEKOMEHIYETCS TPOU3BOIUTE U3 YCIOBHS
Qj L s, Ry Mb,ja (1.3)

rae [}, — Ko9QQHUUNeHT, NpHHAMAeMblil Uisi HeoOpaboTaHHBIX MBOB paBHbIM 0,5, a Uit

00paboTaHHBIX IIBOB paBHBIM 1,0;
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Pacyer apMupOBaHHBIX KOHTAKTHBIX IIBOB Ha CABUT PEKOMEHAYETCS MPOU3BOAUTH U3
YCIIOBHSL:

Q; Ul gn,j Ry Ly, LAUL, o iR LI ), (H1.4)

HO HEC 60Hee Db,sh,lim DQM DA]),] ,

rae L, g ; 1 koo uuueHT npuHIMAeMBblii TaKUM Xe, Kak 1 B ycnosun (1.3);

1
—

S
Kr/cM

b5, j - Kodbduiment, npurnmMaemslii pasHeM 1,0 (

b s lim ) K03 GUIMEHT, IpUHUMaeMbli paBHbIM 2,0.

1.6 Pacuer KOHTAaKTHBIX IIBOB HAa COBMECTHOE JEWCTBHE CABUTAIONIAX U
pacCTIATUBAIOIINX YCUIIUNA IPOU3BOIUTCS U3 YCIOBUSA

o W,
——0——01, (Hn.5)
Qjo Njo
rae yenane N MPUHUMACTCS PaBHBIM MpaBoil dacTu B ycnosusx (M.1) n (11.2), a yeunue
Qj,0 — paBHBIM ipaBoi yacTu B ycnoBusax (M1.3) u (1.4).
N.7 PacdyeT KOHTaKTHBIX LIBOB HA CXKaTUE IIPOU3BOIAUTCS U3 YCIOBUS

N; R, 4, ;. (11.6)
Pacuer ApMHUPOBAHHBIX KOHTAKTHBIX HIBOB HAa CKAaTUC PCKOMCHIAYCETCS IMMPOU3BOJUTH U3
YCIIOBUS

N; OR, 4, ; DRy, T4, (1.7)

j .
1.8 PacueT KOHTaKTHBLIX IIBOB HAa COBMECTHOE AEHCTBHUE CABUTAIOIIMX U COKUMAIOIINX
YCWJIMN NIPOU3BOUTCA U3 YCIOBUM:

N.
mpu 0 —-10,4

j,0
Q; 0 0 Ui N, (1.8)
N.
mpu 0,4 1—2-110,6
7,0
Q; 10y jtim 5 (1.9)
N.
mpu 0,6 1 —_- 11
N
Q; U0y jolUp(NjgIN;), (11.10)

rae ycuiue Njo NpuHUMaeTcs paBHBIM mpaBoil yactu ycnosus (1.6) u (WU.7), yeunue QOpjo —
paBHEIM TIpaBOii 4acTu B ycrnosusx (M.3) u (M.4), koopduuuent [, NpHHAMACTCS PaBHBIM

1,0, a ams ocoObIX ciay4aeB, TPEOYIOMIMX OMBITHOTO OOOCHOBAaHUS — IO JAHHBIM MPSIMBIX
IKCIIEPUMEHTATBHBIX HCCIEIOBAHUN.
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IIpuaoxenne K
(copaBouHoOe)

VYder KOCBeHHOr0 ApMHPOBAHHSA NPH pacideTe BHENeHTPEHHO CKATHIX 3J1eMeHTOB
HA OCHOBe He/IHHeHHOH NedopManHOHHOH MoJe/H

K.1 Pacuer BHENEHTPEHHO CHKAaTBIX CTEPKHEBBIX 3IIEMEHTOB H3 TSDKEIOTO0 HWIH
MENKO3€PHHCTOr0 OeTOHa ¢ KOCBEHHBIM AapMHPDOBAHHEM HAa OCHOBE HEITHHEHHOH
nedopMaITHOHHONR MOJIeTTH cleayeT MPOH3BOAWUTH corijacHo ykazanumid 8.1.20 — 8.1.30 u
JIOTIOTHUTEIbHBIX YKazaHui K.2 — K.4.

K.2 XKectkocTHble XapakTepuctuku Dy (7,j — 1,2,3) B ypaBHeHHsx (8.39) — (8.41) mams
ompeneneHus nedopmanmii 6eToHa W apMaTypbl B HOPMAalbHOM CEUYeHHH 3JeMEHTOB C
KOCBEHHBIM apMHPOBAHHEM CJIeTyeT ONpeaesaTh Mo GpopMynam:

2 2 2
Dy =2 Ay Ly Ep Vi + ZAj - Ly - Egj -V +§Abk Lk " Ep Vi 5 (K.1)
i J
2 2 2 .
Dyy =T Ay Zyy " Ey Vi T Ag L -Eg -V +%Abk Ly ~Ep Vi (K.2)
i J

Dy =2 Ay L Ly - Ep Vi + Ay Loy Ly - Ei v +§Abk'szk'zbyk'Eb'ka ; (K3)
i J

D3 =2 Ay Ly Ep -V +Z A Loy -E v +%Abk Ly Ep *Vik s (K.4)
i J

Dy =2 Ap; Ly " Ey -V + 2 Ag - Ly - Eg -V g +%Abk “Zpyk - Ep Vi K.5)
i J

Dyy =X Ay By - Vyi + T Ag - Eg Vg + % Ay - Ep Vi » (K.6)
i J

rIe:

Ak, Zpxk, Zpyk — TUIIOMAb, KOOPJHHATHI II€HTPa TSKECTH Kk-TO CKaTOro ydacTKa OeToHa
¢ KOCBEeHHBIM apMHPOBaHHEM H HaNpsoKeHHe Ha YPOBHE ero IeHTPa TAKEeCTH,

Vi — K03 GUITHEHT yIIPyrocTH 6eTOHA ¢ KOCBEHHBIM apMHPOBAHHEM k-TO YUacTKa;
ocTalbHbIE 0003HaYeHHS — cM. 8.1.23.
Jlomryckaetcs B popmynax (K.1) — (K.6) mpuHHMATE Api =0.

K.3 3nauenns kosdduimerta Vpr CcHeIyeT ONpeensTh IO  JHarpaMme
nedopMupoBaHUsa 6€TOHA ¢ KOCBEHHBIM apMHPOBAHHEM TIPH OCEBOM CKATHH.
[Ipy HCHONH30BAaHHH JIBYXIHHEHHBIX WIH TPEX/IHHEHHBIX JHArpaMM 3HaueHHS

KoddHIIHeHTa Vi CleAyeT OmpeleNsaTh, HCIONb3ys 3aBHCHMOCTH (6.5) — (6.9), B KOTOPBIX
BMECTO XapaKTePHCTHK OeTOHA Rp, €poH €p2 CIEMYeT HCIOIb30BaTh XapaKTePHCTHKH OETOHa C
KOCBEHHBIM APMHPOBAHHEM Rp,red, €60 red U €52 red

Rb,red =Ry +0- My - Rs._xy X.7)
€po.red = €po T0,02-0ygg (K.8)
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[bo,red
%2,1’661 N %2 E > (K9)
Lbo
rne Rsxy — pacueTHOE CONPOTUBIICHHE apMaTyphl CETOK KOCBEHHOT'O apMHUPOBAHUS;
n, A Un, DASy Uy

s Ay LS

0 , (K.10)

(4

311€Ch Ny, Asx, [x —9MCIO CTEp>KHEH, TIUIOmAaAb TMONEPEYHOTO CEYEHUS W JUIMHA CETKU
COOTBETCTBEHHO (110 OCSIM KPalHUX CTEPIKHEH) B OTHOM HAIIpaBJICHUY;
ny, Asy, [y — TO K€, B IpyroM HaIpaBJICHUH;

D; (K.11)
0,237111,04
. [R

o ,0—2 > K.12

red RbD10 ( )

Rsxy 1 Ry — B Mlla.

K.4 Tlpu wucnonb30BaHWW KPUBOJIMHEHHBIX auarpamm 1nehOpMUPOBAHHS 3HAYCHUS
koadunmenta [ ciemyer onpenensats, ucmons3ys 3aBucumoctd (K.2) — (K.8), B KoTOphIX

BMECTO XapaKTepUCTUK OeToHa 5 W [} CllelyeT MCMOIb30BaTh XapaKTEPUCTHKU OETOHA C
KOCBEHHBIM apMUPOBAHUEM Rp red U Lbo,red , @ 3SHAYEHUE NTAPAMeETpa [y U1 BOcXomsIIed BETBU

JarpaMMBbl OCEBOTO C)KaTHsI OE€TOHA CIIyeT NPUHUMATh PAaBHBIM 3HAUEHHIO, BEIYUCIICHHOMY
o ¢opmyie

Ry

Rb ,red

Oy O (K.13)
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bubauorpagus

[1] TY 14-1-5543-2006 IIpokaT TepmomexaHW4YeCKH ynpodHeHHbId kiacca Ac500C
MOBBIIICHHON XJIaJIOCTONKOCTH JJIsI apMUPOBAHUS KEI€300€TOHHBIX KOHCTPYKIIHHA

[2] PTM 393-94 PykoBoasiue TEXHOJIOTUYECKHUE MaTepHaibl O CBAPKE U KOHTPOJIIO
KayecTBa COEIMHEHUN apMaTyphl U 3aKJIaHBIX JIeTalel kKeJle300€TOHHBIX KOHCTPYKIUI

[3] TY 14-1-5526-2006 IlIpokar apmarypubsiii kimacca ASO0CII ¢ sddexTuBHBIM
MEePUOIUYECKUM MPoduiieM
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VYK 624.012.3/4(083.13) OKC 91.080.40

KiroueBpie crmoBa: OETOHHBIE M JKeJI€300€TOHHBbIE KOHCTPYKLIMH, pacueTHbIe 3HAYEHUS,
MPOYHOCTHBIE W Je(pOopMalMOHHBIE XapaKTePUCTUKH OeToHa, TpeOOBaHUS K apmarType,
pacder mo MPOYHOCTH, pacyeT Mo 00pa30BaHUIO TPEIIUH M pacyeT Mo aedopmanusm,
3aIuTa KOHCTPYKIIUH OT HEOJAroNpHUsTHBIX BO3ACHCTBUN
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