MUHHUCTEPCTBO
CTPOUTEJLCTBA H KIWIHIHO-KOMMYHAJBHOIO
X039 CTBA POCCHHCKON ®ETEPAITNH

(MAHCTPOM POCCHH)
IIPUKA3
or”Jd ” QEM@L 2016 1. Ne ffcf/ap
Mockna

06 yTeepxaenuu ceofa npapua «KoHCTPYKUHH CTaIbHbIE TOHKOCTEHHEIE
M3 X0JIOMHOTHYThIX OUHHKOBAHHLIX Npoduieli H roppHpOBAHHLIX JHCTOB.
IpaBuia NPoeKTHPOBAHHA»

B coorBerctBHd ¢ IIpaBmiaMu paspaGoTKH, yTBEpXKACHHs, OIMyOIMKOBaHHA,
HM3MeHeHHs M OTMEHEI CBOJOB IIpaBHN, YTBEPXKIEHHEIMH IIOCTAHOBIEHHEM
INpasutenscTBa Poccuiickot ®enepammn or 1 moms 2016 r. Ne 624,
nognyakroM 5.2.9 myskra 5 Tlonoxenus o MHHUCTEPCTBE CTPOMTENECTBA
H KWIMIHO-KOMMYyHAJBHOro Xo3siicTsa Poccmiickoli defepanui, yTBEPKASHHOTO
noctaHoBierreM ITpasurensctsa Pocemiickoll Pepepamuu ot 18 Hoabps 2013 r.
Ne 1038, nymkrom 244 Ilnana pa3paboTku H YTBEPXKIEHHA CBOZOB IIPaBHI
M aKTyalM3aldd paHee YTBEPXKISHHBIX CBOJOB IpaBHI, CTPOHTE/BHEIX HOPM
u npaua Ha 2015 r. ¥ mranoseli mepuon o 2017 1., yTBEpXIEHHOIO NPHKA3OM
MHHHCTEpPCTBA ~ CTPOMTENECTBE M KIIMIIHO-KOMMYHAIBHOIO  XO03AHCTBA
Poccuiickoit ®enepamum ot 30 moms 2015 1. Ne 470/mp ¢ m3MeHeHHAMH,
BHECEHHBIMM  IpHKa30oM  MMHHCTEPCTBA  CTPOHTENBCTBA H  JKHJIMINHO-
KOMMyHa/IpHOTO Xo3aiicra Poccuiickofi ®enepauuu or 14 ceHTabpa 2015 r.
Ne 659/mip, npHKAa3BIBaI0:

1. YTBepauTs W BBECTH B [elicTBHe 4epe3 6 MecAlEB CO IHA H3NAHHA
HACTOSIIEro0 IpuKasa cBox npaBul «KOHCTPYKIMH CTaJBHEIE TOHKOCTEHHBIC
U3 XOJIOJHOTHYTHEIX OLIMHKOBaHHEIX Mpoduieil H rodppuposanHbiX nucToB. [IpaBuia
TPOEKTHPOBAHUAY, COTIIACHO MPUIIOKECHHIO.

2.  JlemapTamMeHTy TIpalOCTPOHTENBEHOM JEATENbHOCTH H apXUTEKTYphl
B Tegenwue 15 quell co MHA M3AaHMA NPHKa3a HANPaBUTE YTBEPKIEHHEIH CBOA ITPaBUIl
«KOHCTPYKUMH CTaJBHEIE TOHKOCTEHHBIE H3 XOJIOJIHOTHYTBIX OLMHKOBaHHBIX
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npoduiei ¥ roQpHPOBAHHEIX JUCTOB, [IpaBuiia MPOEKTHPOBAHHA) HA PETHCTPALMIO
B HAIMOHANBHEIH opraH Poccuiickoit @enepamnuu no craHaapTH3ANH,

3.  [JlemapTaMeHTy rIpaloCTPOHTENBHOH JEATeNBHOCTH M aApXMTEKTYpEI
ofeceunth omyOnnKoBaHHe Ha o¢HNManeHOM calite Muncrpos Poccum
B MHQOpPMAaHOHHO-TeTEKOMMYHHKaIlMOHHOX  cet  «MHTepHer»  Tekcra
YyTBEpXJEHHOro c¢BoAa npasuii «KOHCTpYKUHH CcTaJbHEIE TOHKOCTEHHBIE
M3 XOJIOIHOTHYTEIX OLMHKOBAaHHBIX mpoduiel U roppupoBaHHEIX JUCTOB. [IpaBnna
NPOEKTHPOBaHHUA» B 3JIEKTPOHHO-IM(ppoBoH ¢opMe B TeueHue 10 aHed co mHx
perucTpallid CBOAA MNpaBHUI HalMOHANBHBIM opraHoM Poccmiickoft ®Pepeparmu
O CTAHIAPTH3AIHH.

4, KoHTponk 3a HCHONHEHHEM HACTOALIErO IIpHKa3a BO3MOXKHUTH
Ha 3aMmecTuTeNs MUHUCTpA CTPOMTENECTBA M KUIHILHO-KOMMYHAIBHOTO X035#CTBA
Poccuiickoii ®eneparun X. /1. Maenuspoga.

H.o. MunucTpa L [ [ E.O. Cu3ppa
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IMpeauciosue

Creenns o csoje npasmi

1 MCIHOJIHATENE - 3akpritoe akunoHepHoe obmectso «llenTpantunii opnena Tpynosoro Kpachoro
3HaMeHH HaYYHO-HCCIEA0BATENLCKHIT H NPOEKTHRIT HHCTHTYT CTPONTEIbHLIX MeTannoxonctpykmnil wm, LI
Mensnnkosay (3A0 «LIHMHUTICK um. MenbHikoBa»)

2 BHECEH TexnnueckuM KOMHTETOM Mo ctangaprisann TK 465 «CrpouTenscTron

3 TNOATOTOBJIEN K YTBEPKIEHHIO JlenapramMeHtoM TIpaiocTpoNTEIbHON  ACATENLHOCTH W
aApXHTERTYPhl MHHHCTEPCTBA CTPONTENRCTBA H KHIHIWHO-KOMMYHAILHOTO Xo3siicTsa Poceniickoil Penepannn
{Munerpoii Poccun)

4 YTBEPXIEH n HKa3ON {Anmlcrepu:'m'-l STPOHTENLCTBA H KIIHINHO-KOMMYHAJIBHOTO  Xo3sniicTBa
Poceniickoii Menepatmn O'rf.. gﬂﬁﬂ-ﬁ&l@ . 2016 r. Nscf.cf?/ tjﬁ‘i neesen B neiictane ¢ 2. WACH 01

5 3APETMCTPHPOBAH denepanbHbiM ArcHTCTEOM 10 TEXHHYECKOMY PEFYAHPOBAHHIO H METPOAOTHH
(PocctanaapT)

6 BBEJLEN BIIEPBBIE

B cayuae nepecyompa (3aMenst) Wi omMens Hacmoengeso ceoda npasciil coomaeememaytolee yeedoene
Oydem onyvoaukocano & yemakosiention nopsoke. Coomeememayviolqas whghopianus, yeedosienue 1 mexciml
PABNEUAIONCRH MARICE & UHHOPMAYNOIION CUHCIMEMNE OOIE20 NOALIOEANIS — Q. OuylaInoM catime pazpadon ik
(Muncmpott Poccuu) 6 cemu Humepuem,

© Munctpoii Pocenn, 2016

Hactosmumii  HOPMATHRIBIT  JIOKYMEHT HE MOMeT OblTh HOMHOCTLIO WM YACTHYHO BOCIIPOH3BE/CH,
THPAKHPOBAH H PECIIPOCTPAHEN B KaYeCcTRE Od)lil‘lllﬂnbﬁm‘(r wilanus va repputopn Poceniickoii clncﬂepauuu bes
pazpemenns MuncTpos Pocciu.

I1

41



7d,

CIT 260.1325800.2016

Conepxanue

P R i
.ﬁ
(]
=
=
=
T
-

).
o
=
5
(4]
=]
4]
=
4]
fas]
=

5 OcHOBHEIC MTONTOYKEHHUA i
5.1 OcHoBHbIE Tpeﬁommmﬂ K KOHCprKLIHHM
5.2, OcHOBHEIE PACUSTHHIE TPEOOBARM oo
53 VYuer kodppUIMCHTOR HANCKHOCTH IO  HArpy3kaM W
COTIPOTHBIICHUIO MATEPHATIA ...t
5.4 Y4er HazHAUCHUS H YCIOBHH PaGOTEl KOHCTPYKIHH ...
5.5 VYder HauanbHLIX HECOBEPILIEHCTR JIEMCHTOR HECYIIETO KapKaca
5.6 OcHOBHBIC NOJIOYKEHHSI U TPeOOBAHMS K KOHCTPYKIUIAM
5.7 Dopmbl MONEPEYHBIX CEUCHHH 2MCMCHTOBR KOHCTPYKOMH W3
CTaJbHBIX TOHKOCTEHHBIX npopmnert
6 Marepuans! a1 KOHCTPYKIUHH W COEAMHEHWH
7 PacueT KOHCTPYKTHBHBIX CHCTEM 3/@HHI M COOPYXEHHH Ha MPOYHOCTH
B OO R, e s S S A SRS
Vol COCIIMRIIOIOMCHIIE. .. ciiogsssonssdssi s s SRS SRS
7.2 PacueT KOHCTPYKUMH M3 TOHKOCTEHHBIX npopuneit
7.3 Pacuer TOHKOCTEHHBIX mNpoduici C y4eTOM 3aKPUTHHCCKOM
paboTHl CKATBIX MIACTHH
7.4 TpaneuueBuaaee ropHUPOBAHHEIC JIMCTEI C MPOMEKYTOYHBIMH
MIEMEHTAMHM FECTKOCTH || s semsese s ssen s,
7.5 CreHKH ro)poB ¢ 3J1eMEeHTaMH JKECTKOCTH B KOJIMUECTBE HE Dolee
T sl S 5 A SRS
7.6 TodpupopaHHBIe JIHCTEI C AJIEMEHTAMH KECTKOCTH Ha [OJIKaX H
L B e e A A A 3 L
7.7 llpenensHele cOCTOSAHUS MTEPBOH TP
8 Kaccernslie mpoduiu, pacKkperuieHHbIe T‘O(l)pHpDBaHHBIMH J'IHCTE[MH
Rl 'OBINE BOHORBENG - oo e
8.2 Hecyuias cnocobHoCTs MpH ACHCTRMM H3rMOAIOMIEro MOMCHTA
9 TIlpenensHoe cocTosiHHE 110 AeopMal|sM KOHCTPYKIMH

10 PacyeT coeciMHCHHIA

10.1 Pacuer wHecymiei crocoOHOCTH 32JICMCHTOB B COCHMHCHHAX Ha
) (o0 ¢ T2 b T

10.2 TpeboBaHHs K pacCTAHOBKE METH30B B COCAUHEHHAX .. ..........

10.3 Tpecbopanums u  TpaBuia  MPOCKTUPOBAHHA  COCAMHCHMIA
BBITOJTHEHHBIX TOUEUHON CBAPKOH .. ..o vvvitiiiiieiieneienasineinns

10.4 TpebGopaHusi K MPOEKTUPOBAHUID CBAPHBIX COEJAMHEHHH ¢
VITTORBIME TIFBSMI o o cowin s caviuvs o solsies sa gl s uaies o (9008 i &% ;
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10.5 JlyroBasi TOUEUHAS CBAPKA. ......ovvvverearrennns

11 TpeboBanust Kk nporpaMMmHomMy  obecrieueHuro  Juisi  pacuéroB
KOHCTPYKIIMII M3  CTaJbHBIX  TOHKOCTEHHBIX  XOJIOZHOTHYTHIX
OLIMHKOBAHHBIX Npoduiieii

12 Tpeborauus o obecrnevyeHHD KOPPO3UOHHOH CTOHKOCTH

13 Tpebosanus no noxapHoi Hc30MacHOCTH M OTHECTOHKOCTH

ITpunoxxenne A (oGs3atensHoe) CriequalibHBIE TpeboBaHMsl K
KOHCTIFIGIMAM . o s s s,
[Ipunoxxenne b (obs3arensbHoe) OnpeneneHue 3(PQEKTHBHOH [LHPHHBI
CIKATBIX DIEMEHTOB XECTKOCTH .. ... ..
[Ipunoxenne B (cnpasounoe) KosuuuenTsl B3auMONeHCTBHA Kk B
(popmymax B3aHMOJICHCTBHS IS CCHCHHH,
IMOJIBEPIKEHHBIX JedopMalHsiM KPyUeHHs
[Ipunoxenne [' (cnpaBounoe) OnpejeleHHe KPUTHYECKOTO MOMEHTa
MOTCPH YCTOHYMBOCTH B IIOCKOH (opMbl M3ruda B
YOPYTOH CTaIMU
BIAORPOR PRI v R S
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Beenenue

Hacrosumii  ceoj  npasuin  obecrieunwBaeT  coOmoneHre  TpeOoBaHUI
denepansHbiX 3aK0HOB: Ne 184-®3 «O TeXHHUYECKOM PEryJIHPOBAHHHM,
No 384-D3 «TexHuveckuil perjiaMeHT o 0€30MAaCHOCTH 3JaHHH M COOPYKECHHEHY,
Ne 123-@3 «TexHUUCCKHi periaMeHT 0 TpeOOBaAHUIX MOKaPHOH Be301acHOCTHY,

Hacrosiumii croj npasuil pazpabotaH aBTOPCKHM KollekTHBoM 3A0
« [ THHUHUTICK um. MensHukoBay (kanj. TexH. Hayk, aou. .M. [pecusxos, kaHj,.
TeXH. HayK B.@. benses, n1-p TexH. Hayk B.M. I'opuykuu, kana. XxuM. Hayk /.5
Onocos, E.A. Ionyposa, C.H. bouxosa) npu yuactuu AO «HHULL «CtpoutensctBo»
— [THUUCK um. B.A. Kyuepenko (a-p TexH. Hayk, npod). 4. H. Bedsikos, 1-p TEXH.
Hayk, npoQ. [1.1" Epemees), OO0 «Texcodt» (n-p TexH. Hayk, mpod. B.A.
Cenmenoa, kaua. Texu. Hayk 3.X. 3ebenvsn), PI'BOY BO «CubALH» (r. OMck) (-
p TexH. Hayk, nipo. C.A. Maxeeg), Pupma « Y HUKOH» (1. Kemeporo) (ka1 TEXH.
Hayk B.B. Kamiowun), OAQ «Jlunenkuii 'unpomes» (C.4. PedioHun).
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CBO/J ITPABHUJI

KOHCTPYKIHUU CTAJIBHBIE TOHKOCTEHHBIE
U3 XOJOJHOTHYTBIX OIUHKOBAHHBIX INPO®UJIEN
U IF'O®PUPOBAHHBIX JIMCTOB

IIpaBujia npoekTHPOBAHUS

Cold-formed thin-walled steel profile and galvanized
corrugated plate constructions.

Design rules

dara ssegennsn —2017— pé-04
1 O6aacTh npUMeHeHHS

Hacrosmui cBOI NpaBuil yCTaHABIMBAET [IPABHUIIA TPOEKTHPOBAHUS H METO/IbI
pacueta M pacrnpoCTPaHscTCs Ha CTAJbHBIC TOHKOCTCHHBIC KOHCTPYKLHM U3
XOJIOAHOTHYTBIX  OLMHKOBAaHHBIX mpoduned #  ropHpOBaHHBIX  JIHCTOB,
IKCIIIYATHPYEMBIX [TPH pacyeTHOH TemrnepaType He Boile mwnoc 100 °C u He Huxke
Munyc 55 °C.

Hacrosmuii cBOJ mNpaBHl HE PpacnpocTpaHsercss Ha KOHCTPYKLHH M3

xonoano(opMOBaHHBIX Tpoduiell KpyryIoro MM NPIMOYTOJBHOTO 3aMKHYTOI'O
CEUCHHSL.

2 HopmaTuBHbIE CChIIKH

B wacrtosimem cBozc [IpaBHII HCHOJIB30BaHbl HOPMATHBHBIE CCBEIJIKH Ha
CICAYIONIHC TOKYMCHTBI:

['OCT 9.401-91 Enmnas cucrema 3aliMTBl OT KOPPO3MH M CTapeHMs.
[TokpeiTiss  nakokpacounsie. O6mme TpeboBaHMS M METOJBI  YCKOPEHHBIX
MCMBITAHUI Ha CTOHKOCTB K BO3JEHCTBHIO KIIHMaTHUECKHX (DAKTOPOR

['OCT 4784-97 AnmoMMHWUI M CIUIaBLl AJIOMHHHEBBIE Jie()OPMUpPYEMEIC,
Mapku

["OCT 10299-80 3aknenku ¢ MOAYKpYTI0H TOJIOBKOH KIIACCOR TOYHOCTH B 1
C. Texunyeckue ycroBHs

['OCT 10300-80 3aknenku ¢ MOTAaHHOH TOJOBKOH KJlaccoB ToyHocTH B u C.
TexHuueckue yciorHus

Hapanne opunnannioc
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I'OCT 10301-80 3aknenku ¢ nMoyuynoTaifHOH roJioBKOi KJ1accoB TOUHOCTH B 1
C. TexHUYCCKUE YCIOBHs

['OCT 10618-80 BunuTel camoHapesalolldc s MeTalla W IIaCTMAcChl.
O6umHe TEXHHYECKHE YCIIOBHS

['OCT 10619-80 BuuTel camoHapes3aloUie ¢ [OTAHHONH TOJIOBKONH s
MeTallla i racTMaccesl. KOHCTpyKIHA H pa3zMephl

'OCT 14918-80 Crank TOHKOMHCTOBAs OLMHKOBAHHAS C HENPEPBLIBHBIX
nuHKUN. TeXHHYCCKHE YCIOBHS

I'OCT 16523-97 Ilpokar TOHKOIMCTOBOM W3 YTJIEPOIHCTOH  CTalH
KauyeCTBCHHOM M OOBIKHOBEHHOro KauecTBa 00LIero HasHavyeHus. TeXHHYCCKHC
YCTIOBHSA

['OCT 21779-82 Cucrema ofecrneueHdsi TOYHOCTH TI'EOMETPHUYECKHX
napaMeTpoB B CTPOMTENLCTBE. TEXHOMOTHYECKHE AOMYCKH

['OCT 21780-2006 Cucrema o6ecrieueHHss TOUHOCTH T'COMETPHYCCKHX
MapaMeTpoB B CTPOUTENLCTRE. Pacuer TounocTH

I'OCT 23118-2012 KoHerpykuuK cranbHbic  cTpouTenbHBIC. O6mue
TEXHUYECKHE YCIOBHS

I'OCT 277722015 TlpokaT ansi CTPOMTEIBHBIX CTAJTBHBIX KOHCTPYKIHI.
O0u1He TEXHHUYECKHE YCIIOBHS

I'OCT 27751-2014 Hane:xxHoCTh CTPOMTEABHEIX KOHCTPYKITHI M OCHOBaHUIA.
OcHOBHEIE MOIOXKEHHSI

'OCT P 52146-2003 TIpoxkaT TOHKOJHMCTOBOH XONOMHOKATAHLIH W
XOJNOAHOKATAHBIH  TOPAYCOLHHKOBAHHBEI €  TOJHMMEPHBIM  MOKPEITHEM €
HENPEPBIBHBIX THHHHA. TEXHUYECKHE YCIOBUS

['OCT P 52246~2004 [IpokaT JIHCTOBOH ropsiueOMHKOBAHHEIH. TeXHHYCCKHE
YCIIOBHS

['OCT P MCO 7050-2012 BuuThl CAMOHAPE3AIONINE C MOTAHHOH roJIOBKOIH U
KpecTooOpa3HbIM HUTHLIEM

['OCT P MCO 8765-2013 BonTel ¢ LIECTHIPAHHOH MOJIOBKOH € MEJIKMM [IATOM
pe3s0bl. Knaccel TouHoct A 1 B.

['OCT P MCO/M3K 12207-2010 Mudopmarmonnas texnonorua. CuctemHast
W nporpamMmMuas HiKeHepus. [poreccs )uU3HCHHOTO IIMKITA MPOrpaMMHBIX CPEJICTR

[N]
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[OCT P HCO/M3K 14764-2002 HudopmanuoHHas TeXHOJOTH.
CormpoBoXkJIeHHE TPOrPaMMHBIX CPEJICTB

CIT 2.13130.2012 Cucremsl nporuBonoxapHod 3sawmwutel. ObecrieueHue
OTHECTOWKOCTH 00BEKTOB 3alllUTEI

CIl1 16.13330.2011 «CHuIT 11-23-81* Cransieie KOHCTPYKUHK» (C
u3mMeHeHHeM Ne 1)

CI120.13330.2011 «CHwuIT 2.01.07-85* Harpy3ku u BO3ACHCTBHSY

CIT 28.13330.2012 «CHullI 2.03.11-85 3amuTa CTPOUTEIBHBIX KOHCTPYKLIHH
OT KOppo3uu» (¢ u3MecHeHHEeM Ne 1)

CIT 70.13330.2012 «CHwuIl 3.03.01-87 Hecymme # orpaxaaioniie
KOHCTPYKLIFH»

CIT 131.13330.2012 «CHull 23-01-99* CrpouTensHas KIHMAaTOIOTHA» (C
u3McHeHHeM Ne 2)

I1 PHMCHMAHHE — ].-[].'.II'I NOJAL3IOBAHHN HACTOAUIMM CBOJAOM NPAaBHII UCJIECUUGPEBHD HpoOBCPHTE ,U.t:ﬁﬂ'l'lil'lc
CCBINO'MHBIX OOKYMCHTOB B mu[mpmaunmumﬁ CHCTEME l'.‘.lEllI.L(':l'D MONL30BAHHA — Ha U[l]]lLlIlﬂJlbllDM caiTe
(hesepansHOro Oprana HCNOAHNTENLHON BIACTH B ciepe cTaHAAPTHIANNH B ceTH MHTEpHET 11 10 eXKeroHoMYy
HIll'l'.lD[']l\.ﬁllI!lC)ll]lﬂMy YKazaTemo al IEII_IIJIDHE{J'II':HHE CTAHADTRIR, ]m'rnp:,;ﬁ Ol'lyﬁJ'I[-ﬂ(DEﬂll Mo COCTOAMHIO Ha | aHBaps
TEKYUIETD TOAA, H MO BRINYCKAM €XeMecsayHoro HHGopMalnoHnore ykasatens «Hannonankuele cTanmapThiy 3a
Tekynunii rof. Eciii 3aMeHen ceblIoHHBIH JIOKYMEHT, Ha KOTOPLIT JIaHa HEATHPOBAHHAA CCRIIKA, TO PEKOMEHLYETCH
HCMOJIB30BATE JEHCTBYIOULYIO BEPCHIO STOI0 AOKYMEHTA ¢ YHETOM BCEX BHECEHHBIX B JAHHYIO BEPCHIO H3IMEHEHHI,
Ecni 3aMeHeH cepuloMHbll LOKYMEHT, HA KoTOpbI JaHa JartnpoBaHHan CebUIKA, TO PEKOMEHIYETCH HCMo/b3oBaTh
BEPCHIO 3TOIO NOKYMEHTA € YKA3IHHBIM BRILIC TOAOM yTBepEIeHus (npursartun). Ecan nocne yreepimicHns
HACTOMILETD CBOAA NMPpaBHl B CC!;].TIQ‘-I'I[I:IIHI JAOKYMEHT, 11a l(DTI’.‘prIﬁ JdHa JaTHPOBAHHAA CCBLUIKG, BHECCHD N3MCHEHHE,
3aTPATHRAIONIEE TIONOIKEHHE, HA KOTOPOE NAHA CCRUTKA, TO ITO NOJOKEHHE PEKOMEHJIYETCA NpHMensTh Ges yyera
NaHHOro H3MeHeHHs. Eciii ceblnouHil JoOKYMEHT OTMeHeH Be3 3aMeHbl, TO MONoKeHHe, B KOTOPOM aHA CChUTKA HA
HEro, PEKOMEHAYETCH HPHMCHATD B HACTH, HE 3aTPArHBAIOEH 91y cobliky. ChelleHis 0 AeficTBHH CBOLOE NPaBHi

uenccoobpaiio nposeputs B MeaepaneuoM nihopMalHoHtOM (OIS CTANAAPTOR.

3 TepMHHBI H OnIpeae/ICHHUSI

B wHacrosimiem  croje [IpaBuil  MIPUMCHEHBI CHEOAYHIMHE TEPMHHLI C
COOTBETCTBYIOLHMHU OlIpEACIICHHAMH:

3.1 poaroreunocrts: Crnoco0HOCTE CTPOMTENBHOH KOHCTPYKUHH — HIIH
COOpPYKEHHUsl  CcOoXpaHsiTh  (JU3MYecKMe M JKCITyaTallMOHHBIC — CBOICTBA,
yCTaHaBJIMBaeMbIe MPH [IPOSKTHPOBAHUK H obecrevuBaoue ero Gezapapuiinyio

{#
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DKCTIIYATAlIHI0O B TEHCHHE pPacueTHOr0 CpoKa Cﬂy}{{ﬁhl NpH  HAAJCKANIICM
TCXHHYCCKOM OﬁCJ’Iy}KHB&HHH.

3.2 3akpenJieHHe: 3aKperieHHe JIEMEHTa HIIM €ro YaCTH OT JIMHEHHBIX MIIH
YIJIOBBIX NepeMeIeHni niu aedopManuii OT KpyUeHHs WIIH JeriaHaLldy CeueHusl,
KOTOPOE MOBIIAET YCTOHYMBOCTE aHAJOTHYHO KECTKOH orope.

3.3 kacceruwlii  npogman: TlpodunupoBaHHsli  AHCT ¢ GONBLIIMMH
KpacBBIMH OTTHOaMH, MpejHa3HAYEHHBIMH JUIsl COEAMHEHHs mnpoduici Mexmy
cobo#, (hopMHPYIOUIHMH OMOpPHEIC pebpa BIOML MPOJIETa U [10JICPIKHBAOUHME
MPOMEXYTOUHBIE pebpa, pacnoNoKCHHbBIC B HANpPABICHHH, MEpreHIHKYIISIPHOM
TIPOJIETY.

3.4 mexanmueckas Gezonacnocrn: CocrosiHMe 37aHHME M COOPY)KCHHI C
MPUMEHEHHEM KOHCTPYKLMI M3 CTAILHBIX TOHKOCTEHHBIX TpO(UICH, a TakKe
CHCTCM HH)KCHEPHO-TEXHHYECKOro ofecleueHus, KOTOpPOe XapaKTepH3yeTcs
BO3MO)KHOCTBIO TIPEAOTBPAILCHHA Bpea KH3HHU WIIH 310pPOBbs YelloBeka, yulepba
MUMYIIECTBY W OKPYXKalOIIEH Cpeac BCICACTBHE paspyLICHHS WIH TOTEpH
YCTOHUYHBOCTH 31aHKH, COOPY)KCHMIT MITH MX HaCTCi.

3.5 mnapexnocTh: CrocoOHOCTE CTPOMTENBHBIX KOHCTPYKIIMH BBHITTONHATE
3afaHHble (DYHKOMH C TpeDyeMbIM KAuecTBOM B TEUEHHE NPEAYCMOTPEHHOTO
MepHOJIa IKCIUTyaTaIHH.

3.6 noMuMHaJALHAA TOJNIMHA: YCcTaHaBlIMBacMasi CpCOHsA TOJIOHUHA,
BKJIIOUaroias B ceds TOJIIIHHY CJHOCB IHHKOBOTO H OPYIUX MCTAITHYCCKHX
I'IOKPBITHﬁ [TOCIIE MMPOKAaTKH K OlpeaciiscMas nmocCTapIIMKOM CTallH.

[Tpumeuanne — He srunovaer B ¢eby TONLIMHY OPraHHYECKHX TIOKPBITHIL.

3.7 omopa: VY3en KOHCTPYKUHH, 4Yepe3 KOTOPBIH 3jeMeHT crocoben
nepeaaBaTh CHIIBI MM MOMEHTEI Ha (DYHIAMEHT HIIH JPYTOH 31IeMEHT KOHCTPYKLIHMH.

3.8 ornocutennnas rudkocth: HopMuposanHoe Ge3pazMepHoe 3HAUYEHUE
rubxocTH.

3.9 noxkapuasi 6ezonacHocTh: CocTOSIHME 3IaHUI M COOPYXKCHHIL, a TakKe
CHUCTEM HMH)KCHEPHO-TEXHHMYECKOTO 00CCHCUCHHA, KOTOPOEC XapaKTepH3yercs
BO3MOYXHOCTBIO MPEIOTBPALCHUA MOXKApa M BPEAHOTO BO3ICHCTBHUA Ha JIIOJEH,
HMYILECTBO W OKPYXKAIOULYIO Cpely ero (noxapa) onacHeix (DakTopoB.

3.10 pacuernas Toammua: TonmMHA CTANBHOrO JIMCTA, HCIONB3ycMas B
pacyere.

3.11 cuerema  aBTOMATH3MPOBAHHOrO  npoexTuposanusi: Cucrema,
00beAMHSIIOMmAs TEXHHUECKHE CPEJICTRY, MATCMATHYCCKOC W NporpaMMHOcC
obecrieyeHue, napamerpsl M XapakTepUCTUKH  KOTOpPBIX  BeibupawT c
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MaKCHMaJIbHBIM YUYeTOM ocoOeHHOCTEeH 3a7a4 MHIKEHEPHOTO MPOEKTHPOBAHUA U
KOHCTPYHPOBAHUSI,

3.12 ToauuHA cTAAbLHOr0 Nucra: HoMUHANBHAS TOIIIMHA CTAILHOTO JTHCTA
Ges YHETa TOJIIHHBI CIIOCE HHHKOBOTO H APYTHX MCTAJINIMYCCKHX lTDI('pI:ITHﬁ.

3.13 ToukoaucToBoM mpokat: [Ipokar TonmHuHOH mMeHee 4 MM, LIHPHHOH
500 MM 1 Dorice.

3.14 yacruunoe 3akpenJicHue: 3akperUieHHe 3JIeMeHTa WIIM ero 4acTH OT
JIMHEHHBIX W YIJIOBBIX TNepeMelleHuid uiau nedopManuii 0T KPYYCHHS HIIH
JIeTIaHaLMK CeYeHUs, KOTOpPOe aHAJIOTHYHO YIPYTOMOAATIHBOH OMOPE MOBBLIIACT
YCTOHYHBOCTE, HO B MEHBIIICH CTCIICHH, YEM JKECTKOE 3aKperIeHHeE.

3.15 s©pdexT auapparmer: Pabora npouiMpoBaHHOro JIMCTa Ha CHBHT B
CBOCH IJTOCKOCTH BJIMAIONIAS HA IKECTKOCTh, MPOCTPAHCTBEHHYIO HEU3MEHAEMOCTD
M IIPOYHOCTE KapKaca.

3.16 >¢pexTurnas mmpuna: [lnomane ceyeHusi, WIMPHHA WK TOJILMHA
CEUCHHUs 3NIEMEHTa, YMCHBLICHHAS BCICACTBUC MOTECPH YCTOHUYMBOCTH OT JCHCTBHS
HOPMAJILHBIX MITH KAcaTeNIbHBIX HATPSDKCHUH HIIH OT MX COBMECTHOIO JIGHCTBHSI,

4 OcHoBHBLIe 0003HaAYEHUA

B nacrosimem cBome [MPaBu NMPHMEHEHEI CICAYIOWHE OCHOBHEIE
0003HaYCHNA:

2N
@“i
|

Bd](l)CI{THBI'IHH [omalas HonepeyHoro CEUYCcHH A,

N
m
|

I01a/1k ceueHus OpyTTo;

MJIOMA/L CEUEHUS HETTO ¢ YUETOM oclabieHHH Ag;

MOJIYJIb YIIPYIOCTH;

MOJlyNb CIBHTE;

— JNHHEHHAas )KECTKOCThL YIPYTOH CBS3H;

— addekTHRHAS ATHHA JUIS PACUETa HA [1OIIEPEYHBIC CHITBI;

— MOMGCHT, U3rH0aioniui MOMEHT;

— JIOTIOJHUTCABHBIH M3rHbaiomuii MOMEHT B CTEPKHE OT CMELIeHH:
HEHTPA TSKECTH CEUEHMs [IPH BBIKIIIOUECHHH YaCTH CIKATBIX JJICMCHTOB
CEeueHHsl

— TIPOJIOJIBHAA CHIIA;

— pacueTHasi Harpyska, onpejensemas 1o gopmync P = yp - By
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HOpMAaTHBHAas Harpy3ka, onpenessiemas o mpasuiaam CI120.13330 u CII
16.13330;

MONepeyHas CHIid, CHIIa CIIBHTa;

rmorepeyHas Cuiia, BOCIIpMHUMAeMas CTCHKOM;

pacueTHOE COTIPOTHBIICHHE CTAIIH CABHTY;

PACUETHOE COMPOTHBJICHHE CTAJIH PACTHKEHHIO, CHKATHIO, H3rHOy 10
BPEMEHHOMY COIPOTUBRIIEHHIO;

BPCMEHHOC COINMPOTHBIICHHE CTalH, paBHOE 3HAYEHHIO [Ipejiena
TEKYYECTH G, [10 TOCYJApPCTBEHHBIM CTaHZAPTAM W TEXHHUYECKHUM
YCIIOBHAM Ha CTallb;

pacueTHOE CONPOTHBICHUE CTAIM PACTAMECHHIO, CXKATHIO, H3THOy 1o
TIpeleny TeKYUecTH;

NPEJEN TEKYUECTH CTaJIM, PaBHLIH 3HAYEHMIO NTPEJieia TEKYUECTH Gy, 110
rocyJapCTBEHHBIM cTaHIapTaM U TeXHHYECKHM YCJIOBHAM Ha CTallb;
HauMeHbIIas (NpenensHas) Hecymas crnocoOHOCT: KOHCTPYKTHBHOTO
JJIEMEHTA, 3aBUCALIAs OT IPOUYHOCTH MaTepHala, pa3sMepoB IONEPEHHOT0
CCHCHHA M YCIIOBHH ero paboTs;

MOMEHT CONpPOTHBIEHHS! 3(DPEKTHBHOIO YIPYTroro CeUeHHs;

JUIMHA TUIACTHHBI MEXY 3JIEeMEHTaMHU XKECTKOCTH HIIH 6e3 HHX;

[LIMPHHA [JIACTHHBI MEXLY IEMEHTAMU KeCTKOCTH UiH Be3 HuX;
pacuerHas (3exTHrHas) [WHPHHA CKATOH [TOJIKH, CTEHKH, 1105Ca;
nporud (BeIrub) Uitk nepeMerleHne JeMeHTa KOHCTPYKITHH;
npejenbHblii  nporu®  (BeIrm®) WJIM  [epeMelleHHEe  AJIeMEHTa
KOHCTPYKLHH;

BBICOTA CTEHKH MEX]1y [10sIcaMHu;

pajanyc;

pacuerHasl TOJUIMHA CTallbHOro Jucra, 0e3 ydera METAIIMYECKHX H
OpraHUYEeCKUX [TOKPBITHI;

HOMHHAJbHAsA TONIIMHA &HcTa OC3 ydyera HHMHKOBOIO M JApPYrHX
METATHYECKHUX [TOKPBITHH;

HOMMHAJILHAS TOJIIIHHA JTUCTA MOCIIE XOJOTHOTO (POPMOBaHHS, BKIOUYAs
IIMHKOBBIC W JIPYTHE METAIUIMYECKHE IIOKPBITHA, HO 0e3 yudera
OpPraHHYECKHX MOKPBITHH;

TOJILLIMHA CTEHKH;

ko3 (ppuumenT 3 (peKTHBHON WHUPHHEI AJA C/IBMTa B YIIPYTOH CTalHH;
Ko puLHEenHT yecioBUsl paboThl;

KO3 PUILHMEHT HAEKHOCTH 10 HAIPY3KE;

KOI(PPUIHEHT HANCKHOCTH 10 MATEPHAITY;

KOAP(PULIMCHT HAZIEXKHOCTH M0 OTBETCTREHHOCTH.

[MTpumeuanune— MunuMansiipie 3naueHus koddpunnenta ykazansl B [1] n
I'OCT 27751;

MaKCHMAaJIbHOE MEPEMCUICHHE KOHCTPYKTHRHOI'O MIEMEHTA B YCIIOBHSX
HOPMAJTEHOH AKCIUTyaTaiuu (0T HOPMaTHBHBIX 3HAYCHUH BO3ICHCTBHI);
nedopmarius;

.
|
i
i
-
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Ap ~ ycJoBHas THOKOCTB;
p — KOIDDUUMEHT PEAYKIIHH, 3aBUCAIINI OT TPAHHYHBIX YCIOBHH IITACTHHEI
M €€ HalPsHKEHHOr0 COCTOSHHUS;
Oq — YTPYroe KpUTHHECKOC HATpsHKCHHUE MOTEPH YCTOHYMBOCTH;
[0) — K02 UIHEHT  YCTOWYMBOCTH  TPH  I[ICHTPalbHOM  CIKATHH,

BHELIECHTPEHHOM CXKaTHH MO0 CKaTHH ¢ U3rHOOM (¢ — ), DaouHbIH
k03(ppuuMeHT ycToHIMBOCTH TipH M3THOE (¢ = (Pp), TIPH PACTSDKCHHH

(p=1).

5 O0mme Moa0KeHUs
5.1 Ocnosubie TpedoBaNMsI K KOHCTPYKIUAM

5.1.1 Ilpu npoekTUpoOBaHHUH KOHCTPYKIHH M3 CTalBHBIX TOHKOCTEHHBIX
npouneii cnenyer cobmomgate TpeGopanus 'OCT 27751 m CIT 16.13330.2011
(pazmen 4.1).

5.1.2 3amura KOHCTPYKUMH OT BO3JICHCTBHs Orust st obecrieueHus
roxapHoi 0e30MacHOCTH W OrHECTOHKOCTH CTPOWTENIBHBIX KOHCTPYKUUI [pH
MPOEKTHPOBAHMM M3 CTAIBHBIX TOHKOCTEHHBIX [poduiell HomkHa OBITE B
cooTBeTcTBHH ¢ Tpebosanusmu CIT 2.13130.

5.2 OcHoBHBIC pacueTHLIE TPeGoOBAHUS

5.2.1 Tlpu pacueTe KOHCTPYKIHI M3 CTANBHBIX TOHKOCTEHHBIX Npoduiei
cneayet cobmonate Tpeboranus, ninoxenusie B CIT 16.13330.2011 (paznen 4.2,
myHKThl 4.2.1 — 4.2.6).

522 Ilpu HeoOXOAUMOCTH  JOTNYyCKaeTcs  IMOATBEPIKIATE  PAacUETEHI
9KCIEePUMEHTATBHBIMH UCCIEOBaHHAMH.

5.2.3 DneMeHThl KOHCTPYKLUHH, paccMaTpHBaeMble B HACTOSIIEM CBOIE
[paBuil, OTHOCATCH K 4-My Kiaccy HamlpshKeHHO-Ae(OopMHUPOBAHHOTO COCTOSIHHS
(HAC), B xoTopbIX MOTEeps MECTHOH YCTOHYHMBOCTH HACTYMacT 10 JOCTH)KCHHS
npenena TeKy4ecTH B OJIHOH HIIH OoJiee 30Hax [ONEPEHHOTO CEUECHHS.

[Tpumeuwanune — [lnn onpenenenuss HecyuleH cnoco0HOCTH  [IPH CHHIKEHHH

paboTocrnocobHOCTH CHATLIX BACMEHTOB OT OTEPH MECTHOH YCTOHUMBOCTH WHCHOJIL3YETCS
appexTurnasn mupuna (cm. 7.2).

5.3 VYuer ko3 puuHeHTOB HAICKHOCTH 110 HATPY3KaM
M CONPOTHBJICHHUIO MaTepHaJia
5.3.1 Ilpwu pacuere KOHCTPYKIMI U COEAMHEHNI U3 CTAIBHBIX TOHKOCTEHHBIX
Npo(UICH cleayeT YUHTBIBATE KOIPMHIMCHTH HAJCKHOCTH TI0 HATPY3KaM Yp H
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MaTepHaNy Y, a4 TAKKe KOIPPHIMCHTE YCIOBHI paboThl Y. W kodpdunmueHT
Ha/IC)KHOCTH TI0 OTBETCTBEHHOCTH COOpYKEHHUsl (3JIEMEHTA COOPYKEHNUS) Vs, -

5.32 Jlna oOecrieueHHs] HAAEXHOCTH HECYLIMX KOHCTPYKLUHH cCleayer
HCIOL30BaTh HOPMATHBHEIE M PACUETHHIC 3HAUEHHUs HArpy30K U COMPOTHBIICHUSI.
KoappuunenTsl HapemnocTn 10 Harpyskam Yy W MATEPHANLY Yy, NPEICTABISIOT
co00il OTHOLIEHHUS!:

YI=P/Pn: Ym = Rn/R , (5.1)

rone P, u R, — HOpMaTHBHas Harpy3ka M HOPMAaTHBHOC COMpPOTHBJICHHE,
onpepeimseMpie mo ['OCT 27751, T'OCT 14918, TOCT 16523,
CIT 20.13330, CIT 16.13330;

P, R — pacucTHas Harpyska M pacHECTHOC CONPOTHBIICHHE,
MpEACTARMIONIHE co00i MAKCHMAIBHYI HArpy3Ky W MHHHMAlBHOE
COMpPOTHBJIEHHE (B CTATUCTHUECKH-BEPOSITHOCTHOM CMBICIIE) 3a CPOK
CITy:KOBI COOpPYIKEHHSL.

5.33 ,HDHYCKEQTCSI HCITOJIB30BATE B pacucTax M3MCHUHBOCTE MCXAHHYCCKHX
CBOHCTB CTajqd IO CCUCHHIO THYTBIX HPO(])HJTCﬁ, MOJYHYCHHBEIC Ha OCHOBAHHH
AKCIEPHMEHTAIIEHEIX TaHHEIX. IlTo ceuenuio FHYTOTO ﬂpO(])HJ'IFl CIIEAYCT BLIACIATE
TPH 30HBI YIPOUHEHHS. MECTa [‘Hﬁﬂ; IJIOCKHE YYaCTKH, IMpHIIEralomue K MecTam
ruba u CpEOHHE 30HBI IIJIOCKHX Y4YaCTKOB. HOpMaTHBHHG H pacHETHBIC
COINPOTHBIIEHHWA, a TakKxXe KOB([)(J)HLIHCHTB] Ym Al 3THX 30H HeoOXoIHUMO
ONnpelacisaTs H 00OCHOBEIBATE CTATUCTHUECKOIH OﬁpﬂGOTKOﬁ C HCIIONB30BaHHEM
pﬂCl’[[ﬁlEﬂEﬂEHHﬁ MUHUMAJIBHBIX 3HAUEHHH MeXaHHMUYeCKHX CBOMCTE.

5.4 Yuer HazHAYCHUA N YCJIOBHI paboThl KOHCTPYKIHIA

54.1 JIna yuera ocobeHHocTell paboThl KOHCTPYKTHBHOTO JJIEMEHTA
(IMHAMHKaA, YCTal0CTh, HCKayKeHHE (OPMBI CCHEHHA TMOJl HArpy3Kol, HH3KHE
TEMIEpPaTypbl, BO3MOXKHOCTE TMOTEPH YCTOHYHBOCTH) MPHMCHAIOT KOA(D(HULHCHT
YCIIOBHsI PaboThl Y., Ha KOTOPBI YMHOMXKAeTcss HOPMATHBHOC COMPOTHBIICHHE.
3nauenre  jadHoro  ko3(puuuenra onpepensror no  [OCT 27751,
CIT 16.13330 u B cooTBeTcTRUM TabnuueH 5.1.

Tabnuuma 5.1

:ajl EMEHT KOHCTPYKIHH
ycnosus paboThl Ye

Koapuumenr

| bBajku, nporous! U3 0JIMHOUNLIX THYTLIX Hpopunci C-, Z- 1 X-
00Opa3sHLIX ceucHHil 0,95
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Koadppunmenr

DNEeMEHT KOHCTPYKIIHH
yCII0BHs paboThI e

2 Konouub! ¥ croiiky n3 cnapenusix npoguiei C- n Z- obpasubix
CEUCHHI 0,95

3 Cxarble W BHEUEHTPEHHO CKATBIE KONOHHBI M CTOHKM U3 0,80
CIMAPEHHRIX 1IIBENIEPOR

4 PEIC"I'HIIYI‘I:IC AEMEHTBI (3‘:1'1'5{7[(1{!1, THAIM, OTTHIKKH H HO,&BCCI(I'I)

NPH PACYUETE HA MPOMHOCTE N0 HeocnabneHHOMY CeveHHI0 0,90
5 Cxarsie anemeHTsl (GepM H3 cnapennwix npodwmneii C- n X-

obpasibIx ceueHHi 0,90
6 [lporoHe! HECHMMETPHYHOTO CEMEHHS! 0,90

7 Cakarnle TEIBP(JB[:IE IEMEHTHI pEl.].lt'!T'-lil']'th KDI-IG’IPYKLLHFI H3
CIIapEHHBIX YIOJIKOB C HEOKAIMIIGHHLIMH TTOJIKAMH TMpH pacyeTe Ha

YCTOHUHBOCTD 0,75
8 C)Kﬂ'['b[e JNMEMEHTRI U3 OJIMHOYHLIX YI’DJ'IKE]B C I-IEE)ICEif{MIIé]-{I-lIJIMH
MoaKaMH 0,7

9 KPGI'IJIGMHC cus3eit, PAacClopoK, KECTKHX HACTHIO0B, IUJIAHOK,
PACKPETINAMIIHX CHATRIE MMOACA CTEp?KHEﬁ H BHELEHTPEHHO CHATRIE
CTCPMCHH M3 TJIOCKOCTH JAeHCTBMA MOMEHTA 0,85

10 YeroH4MBOCTE HENOJAKPEIUIEHHOH CTeHKH BAI0K H IIPOrOHOB OT
BO3/ICHCTBHS DﬂOp]'IOﬁ PEeaKIHH HITH MECTHOI HATPY3KH, NMPHITOKEHHBIX
K TIOACAM 0,85

11 Coenunenns, paboTaromme Ha cpes, HA BRITAMKHLIX 3aKIIEIKax,
caMoHape3alolnx BHITax 1 ,LI.IOGCJIHKZ

-cmaTHE nueTta TomuuHoi 10 0,7 MM BKmIOU. 0.8
- CMATHE JIMCTA TOMIIHHOH J0 2,0 MM BKNIOU. 0,85
- OTPBIB JIMCTA BOKPYT FOJOBKH HIIH NIpecc-mainl 1,05
- BRIPBIB BHHTA M3 JIMCTA OCHOBAHHS 1,05
Mpumeuvaune - Koapduuuentsl ye =1 B pacuerax HE Ccle[yeT YUHTHIBATh
COBMECTHO,

5.4.2 Jlns ydera OTBETCTBEHHOCTH COOpY)KaeMoro oObeKTa, B TOM YHCIIE C
MpUMEHEHHEM KOHCTPYKIHH U3 CTalbHBEIX TOHKOCTEHHBIX MPOQHIICH, HCTIONB3YIOT
KO3D(DUIMEHT HAAECKHOCTH 10 OTBETCTBEHHOCTH Y,, MHHHMAJLHBIE 3HAYCHH
KOTOPOTO B OTHOIICHUM 3[aHMH W COOPYXEHHIl MOBBIIIEHHOr0, HOPMAIBHOIO M
MOHIKEHHOTO YPORHEH oTBeTcTReHHOCTH yKaszans! B 'OCT 27751,

5.4.3 YpoBeHL OTBETCTBEHHOCTH 3AaHHI M COOPYIKEHHUI, a TakkKe 3HauUCHHs
k03 pUIHEHTa HAISKHOCTH 110 OTBETCTBEHHOCTH YCTAHABIHBAIOTCS MCHEPAIbHBIM
MPOEKTHPOBILIMKOM 110  COINACOBAHWK) C  3aKa3ydKOM B 3aJaHHd  Ha
[POEKTHPOBaHKE, HO He HIke 3HaueHHH, npuBeneHHelx B 'OCT 27751-2014
(Tabnuua 2).

544 Jlns  pasnUYHBIX ~ KOHCTPYKTHBHBIX — JJIECMCHTOB  COOpYKCHHH
JIOTTycKaeTcs yCTAHABIMBATE PA3JIHYHBIC YPOBHHM OTBETCTBEHHOCTH M HA3HAYAThH
pasyinuHbIe 3HAUEHHs KOAPPUIMCHTA HAACHKHOCTH MO OTBETCTBEHHOCTH.

9
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5.4.5 3HavyeHHs Yo JUISI KOHCTPYKUHMI M3 TOPSYCKATAHOTO MPOKATa W THYTBIX
npoduneii ¢ koapduuuentom penykuuu p = 1,0 crmemyer nNpHHEMATE 10
CIT 16.13330.2011 (Tabnuua 1).

5.5 VYder HaualLHLIX HECOBEPUIEHCTE 2IEMEHTOB HECYIero KapKaca

5.5.1 B npoekte HeoOXOOMMO YKa3aTh K/acCc TOUYHOCTH KOHCTPYKLHMH 110
M3FOTOBIIEHHIO, KOTOPBIH OyAET sABIATHCA ONHHMM M3 HCXOJHBIX NAHHEIX I[IPH
pa3paboTke TEXHONOIHH H3rOTOBNEHNS 1 MOHTXKa KOHCTPYKIMiL. B 3aBucuMocTH
OT KJlacca TOYHOCTH M HOMMHANLHOIO pazmepa koHcTpykuuu o FOCT 23118-
2012 (tabmuua bB.1, mpunoxkenwe B) BeIGHpaloT 3HAUEHHE MAaKCHMAIILHOIO
HAYaJIbHOT0 HCKPHBJICHHS KOHCTPYKLIHH.

5.5.2 Mecrnpie u3ruOHBIC OTKIOHCHMSA JJICMCHTOB YHYTCHBI B (hopMymax
ONpeJie/ieHHsl  HEeCymed  crnocoOHOCTH — 2JEMCHTOB MO YCTOHYHMBOCTH.
OTHOCHTENBHBIE HAYANILHBIE MECTHBIE H3THOHBIE HECOBEPIIEHCTRA IIEMEHTOR MPH
MJIOCKOH (popMe TIOTEepH YCTOHYHBOCTH €y/L, npuselieHsl B Tabnuue 5.2.

Tabnuma 5.2 - PacueTrHple OTHOCHTENBHBIE 3HAYEHHS HAYAIBHOTO MECTHOIO
M3rMOHOTO HEeCOBEPIICHCTRA /L

——— [puHATLIC lf;?euqum-u,le JHAUEHHH MECTHBIX H3rubon
o CIT 16.13330.2011 (Tabnuua J1.1)
YIIPYroM pacyuere % b ”
e/ 1/300 1/250 1/200

5.6 OcHOBHBIE NOJIOZKEHUS M TPEOOBANMS K KOHCTPYKIHAM

5.6.1 Hecymas crnocoOHOCTE H JKECTKOCTh KOHCTPYKUHH [JOJDKHBL OBIThH
obecnieuennl B cootBetcTBUE ¢ CIT 70.13330, ycTaHOBNEHHBIM K TCOMETPHYECKHM
nmapaMeTpaM KOHCTPYKLIHH, KOHCTPYKTHBHEIM 3JIEMEHTaM, CBAPHBIM, OONTOBBIM U
IPYrMM COCIMHCHMAM, a Tak)Ke, IPH HEOOXOIHMOCTH, K IPYTHM 3JIEMEHTaM H Je-
TaJIsIM KOHCTPYKIIMH B 3aBHCHMOCTH OT XapakTepa M YCIIOBHH HX paboThl.

5.6.2 Pacuer TOYHOCTH TCOMETPHUCCKHUX MapaMCTPOB 3AaHH, COOPYKECHHUI 1
X anemenTor BeinogHsior no ['OCT 21780 npu paspaboTtke pabouci
JIOKYMEHTALMH U [IPABHJI TPOM3BO/ICTRBA CTPOUTCIBHBEIX paborT.

5.6.3 llpoekTtHble petieHus 1o
obecrieyeHn0 MOJMHOH cOOMPAEMOCTH  KOHCTPYKLMI JIOJDKHEI OMUPATHCA Ha
JIaHHBIE pacuera TOYHOCTH I'EOMETPHUECKHX apaMerpoB. Jlonycku Ha TOYHOCTE
TEXHOJOru4Yeckux mpoueccoB npueencHsl B ['OCT 21779 u BeiOupatorcs rnpu
MPOCKTHPOBAHHH Ha OCHOBAHHWH pacueTa TOUHOCTH.

5.6.4 llpenensHEIC OTKIIOHEHHS] T€OMETPHUECKHUX MAPAMETPOR KOHCTPYKIHI
(311EMEHTOB KOHCTPYKLMH, M3JeNUi, cOOPOUHBIX CAMHHUL) A0JKHLI OBITL YKa3aHbI

10
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B paﬁotleﬁ JOKYMEHTalUMK, B CTaHAapTax HWIIH TEXHHYCCKHX YCIOBHAX Ha
KOHCTPYKIHH KOHKPETHOI'O BH A B COOTBETCTBHH c TpCﬁYCMHMH
IKCIUTYaTauuOHHBIMH CBOHCTBAMH B peaJIbHBIX TCXHOJOTHYCCKHX YCIOBHAX ITPH
HaHMMCHBIIHX 3aTpaTax.

5.6.5 Hapsmy ¢ mpuMeHEHHEM XOJMOIHOTHYTEIX OMMHKOBAHHBIX poQneii, B
KapKacax MOYKHO TIPHMCHSATE TOPAYEKATAHBIC M COCTABHBIE CBAPHBIE AJIEMEHTEL.

5.7 ®opmMbl TIONMEPEYHBLIX CeYenui IeMeHNTOB KOHCTPYKUMH M3
CTAJLHBLIX TOHKOCTEHHLIX npoduiei

5.7.1 ®@opmbl Cce4yeHHH TOHKOCTCHHBIX THYTBIX TMPOQHICH 3aBUCAT OT
TpeOOBaHHI  TMPOCKTHPOBIIMKOB,  HO  OIPaHHYEHbl  TEXHOJIOMHYECKHMH
BO3MOKHOCTIMH 3daBOZIOB-u3roTosuTeneil. Ilpu npoekTupoBaHuM HeoOXOAMMO
YHUTBIBATE CTOMMOCTL XOJIOJIHOTHYTBEIX OLMHKOBAHHBIX Mpoduiel, Kotopas
OTJIHYAETCs OT CTOMMOCTH ropsiuekaraHoro npokara. Ha pucynke 5.1 npusencupl
[MPUMEpBl THMHMYHBIX TOMEPEYHBIX CCYUCHHH THYTHIX Npouiiel OTBEYaIOMHX
TpeOOBaHHAM HACTOSILETO CBOAA MIPABHIIL.

-LCd Lo

Pucynok 5.1 = Tunuunsie Gopmel HecyIUX npoguiiei
H COCTABHLIX CeUeHHii JIEMEeHTOB KOHCTPYKIMI H3 CTANLHLIX TOHKOCTEHHBIX,
X0J0AHOIHYTBIX npoduiei

B pejkux ciyuasix MOryT OBITB HCMONB30BaHBI TIPOQGHIN OTKPBHITOTO H
3aMKHYTOI0O CCUCHMH, MpejicTaBlieHHbIE Ha PUCYHKE 5.2.

¥ OXT pgIag
XXX &% & [

>
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Pucynok 5.2 — OTKpBITEHIC W 3AaMKHYTHIC CCHCHHS YICMEHTOB KOHCTPYKIHIA U3
CTANLHBLIX TOHKOCTEHHBIX, X0J04H0IHYTBIX npodueii

Jlis orpaxmaromMX KOHCTPYKIHH W HACTMIIOB HCHONB3YIOTCA MPOQHIH,
MpeACcTaBACHHEBIC HAa PUCYHKE 5.3.

Pucynok 5.3 — Gopmel cevenuii npo@uIHPOBANNLBIX JIHCTOB W KACCETHRIX NpoguieH

5.7.2 TlnacTHHYaTRIC  2JACMCHTHI  mpo(uiIei  JIOJDKHBL  YKPEIsTh
MPOAOJILHBIMM  JIEMEHTAMH JKECTKOCTH. Tunuuhble (OpMbl  NPOAOIBHBIX
IEMEHTOB KECTKOCTH XOJI0JHO(OpPMOBaHHEIX Mpoduieii U npoduiIHpoBaHHBIX
JIUCTOB, KOTOPBIE MOTYT OBITH KpaeBBIMH HMJIH TIPOMEKYTOUHBIMH, TMOKa3aHbl Ha

pHCYHKE 5.4.
a) ) 8)
i - —
/ DS T G —T.i
2) d)

—/ e

@) oTrHOBl M crHOBI; ) H3OTHYTRIA WIH CKPYTIIEHHLIH MTPOMEKYTOUHBL 2J1EMENT HKECTKOCTH;
&) YrojloK KECTKOCTH, [IPUCOCIMHCHHBIH BOITOM; 2) OIMHOUHLIC KpaeBble OTTHOLI; d) JBOITHbIC
KPAeBble OTTHORI MPOPHIAHPOBAHHAIX JINCTOB
Pucynok 5.4 — Tunuunpie opMB1 3J1eMEHTOB HKECTKOCTH X0JOAHOTHYTBIX Hpoduiicii

6 MarepuaJibl 1J151 KOHCTPYKIHH M COCAMHEHUN

6.1 CranpHBIC, XOJNOJHOTHYTBIE,  OLMHKOBAHHLIE  HpOpUIH  clenyer
M3TOTABJIMBATE M3 XOJMOAHOKATAHOIO JIMCTOBOIO [IPOKATa U3 YIIEpPOLHCTOR cTau,
OLIMHKOBAHHOM B arperarax HenpepsisHoro uuHkopanus no ['OCT P 52246
TONIIHHON 0T | 10 4 MM, MOBBIIIEHHONH TOUHOCTH ITPOKATA 10 TOJNLIHUHE U [LIHUPHUHE,
HOPMAIBEHOH MIOCKOCTHOCTH ¢ 00PE3HOI KPOMKOI M LIMHKOBBIM MTOKPBITHEM KIlacca

12 !‘ T
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275, wnu o 'OCT 14918 Tomuunoi o 2,5 mm srimountelbHo, rpynnst X1, TTK
MOBBIIEHHOH TOYHOCTH IIpOKaTa [0 TOJIMHE W IIUPHHE, HOPMAILHOH
MIIOCKOCTHOCTH ¢ 06pe3HOH KPOMKOH W LIMHKOBBIM MOKPBITHEM Kiacca 1.

6.2 JlomyckaeTcst IpUMCHEHHE HEOUHKOBAaHHOM XOJIOIHOKATAHOH CTaIu WIH
TOHKOJIMCTOBOH ropsa4ekaTtaHod ctanu no ['OCT 16523 npu ycioBUH HaOeKHOH
3aUIMTBl OT KOPPO3HH JJAKOKPACOYHBIM MOKPEITHCM.

6.3 PacueTHble CONPOTUBIEHHS PHYTBIX NPO(HICH clieyeT ONPENENsTs 10
(hopmynam, NpHBeIeHHEIM B Tabmnuue 6.1.

3uauenue y,, = 1,025 — uis npokara ¢ npejeiiom Tekydectu 1o 350 H/mm? u
Ym = 1,05 — juist npokata ¢ npeaenom tTexyuectu 350 H/mm? 1 Beime.

Ta6nuua 6.1

HanpsixkenHoe coctosHne PacueTHOe CONnpoTHRIEHHE MPOKaTa
Pacrsskennie, ckarue, H3rHO _ Ry, /
R}’ {]_SBR Ym
‘ ! n
Cagur R, = y /Ym
_ 0,5Ry,
CMATHE TIPH TMIJIOTHOM KacaHHH Ry = / oy

HD})M&THBHBIE H PacHCTHREIC COMPOTHBICHHA TPH PACTAKCHHH, CKATHH H
13ribe X0JI0IHOKATAHOTO IMCTOBOTO [MpoKaTa IMMpHBCOCHEI B Tabnuie 6.2.

Tabnuuma 6.2

Hopmarushoe Pacuer B
. dcHeTHoe CCIIIPOI HBIIEHHE,
|/ P HopmaTHBHBIH CD"P‘I?’_;/”BJTEEHW: Hivia
JOKYMEHT MM

Ry Ry R, R Rip
220 220 300 215 125 105
250 250 330 245 140 120
280 [OCT P 52246 280 360 270 155 135
320 320 390 310 180 155
350 350 420 330 190 165
XII1, TIK ['OCT 14918 230 300 225 130 110

Honyckaercss  NMPUMCHEHHE  CTAMBHOTO  TOHKOJHCTOBOIO — NpoOKaTta ¢
AIOMOLHHKOBBEIMH TTOKPBITHAMH 110 [ 1] kimaccor ne menee AZ150, AZ255.

6.4 [Ipy HeoOXOJAMMOCTH YCHIIEHHs AHTUKOPPO3MOHHOH 3alllUThl Clleyer
OPUMEHSThL THYThIE COpTOBBle npohuin U rodpupoBaHHble pOQHUIIH
M3TOTORJIGHHEIE M3 TOPSUCONMHKOBAHHOTO, XOJIOAHOKATAHOTO JIHCTA [0
["OCT P 52146.

6.5 lonyckaercst NpuUMeEHEHHE HMIIOPTHBIX CTalell, rnokazaTeny kauecrra
KOTOPLIX COOTBETCTBYIOT TpeOoBaHUsIM, yKa3aHHbIM B 6.1 1 Tabimue 6.2.

a4
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6.6 lna BcriomMoraTenbHBIX JeTtaneil ((pacoHKH, KpEernexHble AIEeMEHTSI,
OTIOPHEIE TUTUTEI H TIP.) CIEAyeT IPUMEHSITEL CTAIH He HHUXKe Kiiacca npouHocTi C255
no 'OCT 27772.

6.7 OCHOBHEIMH BUIAMH COCIHHCHHIT 2JICMCHTOR KDHCTPYKHHﬁ H3 CTAJIEHBIX
TOHKOCTEHHBLIX Uqu)HJ’ICﬁ apnaoTca  OONTOBBIC, HAa CAMOHAapPC3al0IIHX H
CaMOCBEPIIALLMX BHHTAX H COCIMHCHHSA HA BRITANKHEIX 3aKIICTTKAX.

6.8 O61Me TeXHMYECKHe YCIIOBHS HA CaMOHape3arollMe W caMOCBeplisiiHe
BuHTE onpeaenceHsl B ['OCT 10618, 'OCT 10619, 'OCT P UCO 7050.

Jpyrue  Tumel ~ METHM30B, TakHe  Kak IPHUCTpelHBacMele  A0benH
M KOMOMHHUDPOBAHHBLIE 3AKIENKH, MOTYT OBITE MCIIONBL3OBAHEI B COOTBETCTBHH C
JNeHCTBYIOIIUMH TEXHUUECKUMH YCIOBMSIMH M CTaHiapTaMd opraHusauuili Ha
uzgenusa. TexHUUeCKME YCIIOBMSI HA BbITSDKHBIE 3aK/CHKH  Olpele/ieHbl B
['OCT 10299 — I'OCT 10301. OcobenHocTH pacuyera COEIHHEHHUH NpPUBELEHE!
B paszzeie 8.

6.9 HopmaTHBHBIC 3HAYCHHS HCCYIICH CITOCOOHOCTH HA CPE3 W MUHHMAJBLHOM
Hecyllel CrocoOHOCTH HAa PACTIKEHWE MCETH30B MPHHMMAIOT MO CTaHAapTam
OpraHM3alMi Ha HTH U3IEIus,

6.10 Pailon pasmelieHHs: HEOTAIUIMBAEGMBIX 3JIaHUH W COOpYXKEHHH C
MPUMCHEHHEM KOHCTPYKLHH M3 CTallbHBIX TOHKOCTEHHBIX mpoduiei c
ucnosp3oBanueM craned mapok 220 + 250 (mo 'OCT P 52246) u aHalOTHYHEIX UM
HUMIOPTHBIX ~ OrPAHMYHBAETCs  PAcCyYETHOH  TEMIIEPATypOH  HE  HHIKE
munyc 55 °C.

[Mpumevanue — 3a pacueTHYO TEMMEPATYpPY TIPHHUMAIOT CPE/HION TEMMEPATYPY
CaMBIX XOJIOOHLIX CYTOK 1A JAHHOH MECTHOCTH, YCTanapjiHBacMylo ¢ abecneucnnocrinio 0,98 no
Tabnu e 'I‘DM!prEl'I'yp HEle’)Kl-lOl'() BO3YXd.

6.11 TpeboBaHHs K CBapHLIM COEJHHEHMSIM M CBapOYHBIM MaTepHaliam
noikHbl cooTBercTBoBaTE CII 16.13330.2011 (noppaznen 14.1).

I pUMEUYAHHE — CB&I[)I‘II}IE COCJIHHCHHSA CHNEIYCT BLINMOJMHATE B 3aBOJICKHX YCIIOBHAX C
HOCCAYIOWEH 3alHTOH 301! 1IBA OT BO3ICHCTBHS KOPPO3IHH.

6.12 He nomyckaeTcst HMCHONB30BAHMC B HEOTAIUTMBACMBEIX TOMCIICHHAX
KOHCTPYKUHH W3 CTalbHBIX TOHKOCTCHHBIX TpoQmicii ¢ COCAHHCHHAMH
IEKTPOAYTOBOM M KOHTAKTHOH CBAPKOH MPH PACHETHON TEMIEPATYPE HIDKE MUHYC
45 °C.
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7 PacueT KOHCTPYKTHBHBIX CHCTEM 3/IaHMil M COOpPYKeHHH Ha
NMPOYHOCTHL U YCTOHYHBOCTD

7.1 O6mue noJ1oKenus

7.1.1 B macrosmeM paszgene npuseneHsl obume TpeOoBaHMs MO pacueTy
HEMOJKPEIJIEHHBIX M MOAKPEIUIEHHBIX  TOHKHX, CHKATBIX IJACTHHOK, & TaKXKe
npodunei 1 npoGHIMPOBaHHEIX HACTHIIOB. ClienHabHblie TpeDOBaHHS 10 PacyeTy
OTHEIBHBIX BHIOB KOHCTPYKIMH TNpHUBEACHBE B mpuiokeHMH A. TpeGopanus
HACTOAILETO CBOJA IPaBMJl MO PACHETy HE PacrlpoCTPaHAIOTCS Ha MoNepevHble
CCYEHHS, OTHOLICHUS LIHPUHBI M BLICOTBl KOTOPBIX K HMX TOJIIMHC BHIXOIAT 3a
[Ipe/ielibl, yKasanHeic B Tabnuie 7.1.

Tadnwuna 7.1 - MakcuMaibHbie 3HAYEHHS! OTHOIIEHMI MMPUHLI W
BLICOTBI 3JIEMEHTOB CeYeHUsl K TOJIIHHe

MakcumalibHOE

DneMeHTHI MOMNEPCHHOro ce4cHMs:
FHAYMEHHE

i s

Iole b/t < 60

¢ et b/t < 100

s T T c/t =40

+ ,_}Fc | b/t <100
ol ' c/t =50
e Ll —fie i

-

v
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MakcHmanksHoe

DIeMEeHTHI MONEPEHHOra CEHUCHHS
FH4YEeHHE

et e}

{ b/t <300

h h
4 @

7.1.2 lna  obecricucHnsg  HEOOXOOMMONH  JKECTKOCTH H  HCKIFOYCHHA
NpeXAeBPEMEHHON NOTEpH YCTOHUMBOCTH CAMOT0 JIEMEHTA, €0 PA3MEphl JOKHEI
OBITE B CAEAYIOMIMX Mpejenax:

h/t < 300sing

3 45° < ¢ < 90°

| |

0,2 <c/b<0,5; (7.1)
0,1 <d/b<0,25, (7.2)

e pasMepsl b, ¢ U d — B COOTBeTCTBHM ¢ Tabnuteit 7.1. Ecmu ¢/b < 0,2 unu dlb
< 0,1, To orrud He yunTteiractes (¢ =0 unu d = 0).
[Mpumeuanns

| Eemu FEOMETPHYECKHE XapaKTePHCTHKH '-.‘I'(IJ{I}EK'I‘HHHOI‘O MONEPEHHOre CEHCHHA ONPEIEICHBL HCNBITAHHAMH
HITH pacueTaMi, To OTH OrpaHHYeHHA He YUHTRIBAKT.

2 PHBMCP oTruda c HIMEPAIOT NEPNENJIHKYIAPHO NONKE, JTawe eclli OH pacnoaomen noa ApyruM yYriom 1o
OTHOLICHMIO K HEil.

7.1.3 Obuuc pasMepel X0JIOIHOPOPMOBAHHBIX IIEMEHTOB "
NMpOHIMPOBAHHEIX JIUCTOB (KMpHHA b, BeICOTA /1, BHYTPEHHHE paanyc ruba r u
JIPYIHE pasMephnl) H3MEpSIIOT 110 nosepxHoctu npoduis (em. Tabnuiy 7.1 u pucyHok
7.1).
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I

I Sy

Pucynox 7.1 — Ilpumep oGoznauenus pasmMepor S-06paznoro ceveHns

7.1.4 TIpoekTHpPOBAHUE HECYUIMX KOHCTPYKIHMH 3MaHMH M COOpYXKEHHH C
NPUMEHEHHEM KOHCTPYKLMH W3 CTAIBLHBIX TOHKOCTEHHBIX Mpoduiel npoBousT
coryiacHo TpebGoBaHHsIM pa3zzena 5.

B pacuerax crnenyer mpUHHUMAaTh clieaylouine o003HaYEHHs OCeil B CCUCHHH
NMEMEHTOR MPO(HIIA, KaK 3TO T0Ka3aHo Ha puUCyHKe 7.2. J[nsd npodunnpoBaHHBIX
JMCTOB M KACCCTHBIX TpO(MICH HCMONB3YIOT ClcAylomue 0003HAuCHHST OCCH:
X-X — OCh MapaJijie/ibHa TIOCKOCTH JIHCTA; y-y— OCh MEPIEHAUKYIAPHA IOCKOCTH
JIUCTA.

Pucynor 7.2 — Oboznaqenns ocei

7.1.5 B xauectBe pacueTHOH clelyeT HCIOIB30BaTh CKOPPEKTHPOBAHHYIO
TONMIHHY CTaIH feo , IPU STOM:

feor = t — MPH MPEIeNBHOM A0NYCKE [y =5 % TONMIWHBI INCTA;

100-=t
beor = L =
95

— MPH MPEJICNILHOM JIoNycKe f; = 5 % TONLIMHE IHCTA,

T',H,C tc(_)r = f f-'m.p;

ls — MMHYCOBOH JIONYCK Ha TOJIIMHY JIMCTOBOH 3aroTosku, %;
lmp— TOJIIMHA METAJUTMYECKOTO MOKPBITHS.

9
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[Ipumeuvanwe — Jlng uMHKOBOro noKpbiThst kinacca 275 tpp — 0,04 MM,

7.1.6 PexoMcHIyeMBle 3HAYEHUS TOJILIUHBI JIMCTA:

0,5 MM = feor = 4 MM — JUI51 M3TOTOBACHUS TMpodHiei U TpoUIHPOBAHHEIX
JIUCTOB;

0,5 MM =ty £ 4 MM — TS HAKIIALOK U CTHIKOB.

Moxer ObITh HCIONB30BAH MaTepHan OONbLICH MM MEHBIUEH TONLMHLI TPH
YCIOBHH, 4YTO Hecyllass crnocoOHOCTb 3JEMEHTa ONpelelieHa [0 pacuery,
OCHOB4HHOMY Ha HCITBITAHHUSIX.

7.2 PacyeT KOHCTPYKIUH U3 TOHKOCTEHHLIX npoduiei

7.2.1 B TOHKOCTCHHBIX METATHYECKHX KOHCTPYKLUMSX AOMNYCKACTCS TOTEps
MECTHOH YCTOHYMBOCTH CKATBIX 9JIEMEHTOB, COCTABISIIOLIMX OMNCPEYHBII
MPO(HIE KOHCTPYKTHBHOIO 2eMEHTa (HarmpuMep, cTeHkd U moiku C-obpaszHoro,
nub0 [ByTaBpoBOTrO TMpoduiist), NpH ycnoBHH o0eccriedcHHs oOmiel Hecyieil
CrMocOOHOCTH KOHCTPYKTHBHOIO 3JIEMEHTA.

7.2.2 TloTepst MECTHOH YCTOHUMBOCTH 3JIEMCHTA YYHTBIBACTCA B PacueTre
MyTeM PEAyLHPOBaHHA I'COMETPHUYCCKHX XapaKTEPHCTHK IOMEPEYHOTO CCUCHHS:
TIOIAAM TorepeuHoro cedcHus (Ag; be; L), MOMeHTa conportusienus (Wy) u
MOMeHTa uHepuu# (/7). Metoauka onpeaencHus PeayIHPOBaHHEIX XapaKTEPUCTHK
npHBeaeHa B 7.3.

7.2.3 JIns  KaXOOTO THUIIA KOHCTPYKTHBHBIX 2NIEMEHTOB  HE0DOXOIHMMO
BBINIOJIHSATE TPOBEPKY HECYIUEH CIOCOOHOCTH € Y4YETOM pelylHpOBAHHBIX
XapakTepUCTHK 1O MCPBOMY H BTOPOMY TMpPEUEBHBIM COCTOsIHHAM. [IpoBepky
HecymieH crocoOHOCTH Ha TPHMEpPE LEHTPAaNbHO CKATOTO CEYEHHs CICAYCT
MIPOBOAUTE MO (hopmyiie

Ym F
— ], 7:3
Yo Rn- Gef (7-3)

rac  F — MakcUMalbHBLIH pacueTHblil CHITOBOH (aKkTOp B JJIEMEHTE OT
HERBITOHBIX COUETAHWH HArPYy30K U BO3JICHCTRHUIA,

Ger — PpenyUMPOBAHHLIH TEOMETPHUCCKHI MapaMeTp MOoNepevHoro
CCUCHUSI CTCPIKHS, JIJI1 3TOTO COUETAHMSI HAIPY30K M BO3JICHCTBHIA,

Rn — HOPMATHBHOC COIPOTHBIEHHUE CTallM, BPEMCHHOC CONPOTHBICHHE
HITH TIPCIOC TCKYHCCTH,

Ym = I{DE)(])([)I/II_II/ICHT‘ HAACHKHOCTH IO MaTEpHalty;

Ye — kKoahpuuuenT yelloBuid paboTel.

ho
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[IpuMevanne — IlpH BeIYKMCIEHHH CcHoBoro Qgakropa /7 nomkeH ObITh YUTCH Vy—
KO3()(PHLHEHT HANIEIKHOCTH NO OTBETCTBEHHOCTH 3/IaHHH H COOPYKEHHIH.

ﬂpom—:prcy [0 BTOPOMY MNPCACAEHOMY COCTOAHHIO CICAYCT BEITIOIHATE OT
BO3JEHCTBMS HA KOHCTPYKLHIO HOPMATHBHBIX HAIPY30K C YHETOM pPEIyKIHH
ceueHHus 1o Gopmyne

f=fu (7.4)

rac /— nporud (BeIrHO) HITH TICpEMEICHHE AIIEMEHTA KOHCTPYKIIHH;

fu — npenenbHblit nporu® (BeIrk®) MM [IepeMeLIEeHHE 3JIeMeHTa
koHcTpykiuu o CIT20.13330.2011 (npunoxenue E).

7.2.4 Ilpu onpeneieHUH reOMETPHUECKHX XapaKTEPUCTHK ceueHHs npoduiei
CICIYET OTIAaBaTh MPEANOYTCHHE NPHOMIKEHHOMY crnocoly, Oe3 ydeTa pagnycos
3aKpyTJICHHS B yriax npogmicii. Biausxue paanycoB yrioB cruba Ha HECYIIyIO
CroCOOHOCTE CCUCHHS MOXKET HE YMUTBIBATLCS, CCITH BHYTPCHHUH pajuyc 1 = 5f U r
< 0,10 b,. B arom cityuae norepeuHoe ceueHHe JA0IMYCKaeTesl CUUTaTh COCTOSILLIUM
H3 [JIOCKHX 3JIEMEHTOR, COCTBIKOBAHHBIX noJ YTJIOM
(B COOTBETCTBHHM C PHUCYHKOM 7.3, NpHUHSB b, s BCeX IUIOCKHX 3JIEMEHTOB,
BKIIIOUAsl TIJIOCKHE pACTAHYTHIE 3/eMeHTHl). [Ipu ompeneneHHH XapakTepHCTHK
JKECTKOCTH TOMEPEYHOT0 CEUEHHS CNEAYET YUHTHIBATE BIMSIHUE YII0B cruda.

7.2.5 PasMephl TEOPETHYCCKOH MHPHHET b, W BBICOTH! /1, MJIOCKHX YYACTKOB
TMOTIEPeYHBIX ceveHUil rpoduiel ¢ yueroMm yrioe cruda ciiefyeT H3MEpsTh OT
CPeIHHX TOYEK COCEIHMX YTJIOBBIX 3JIEMEHTOB, KaK [TOKa3aHO Ha pUcyHKe 7.3.

b MADRL (9
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@) cpefinss Touka yria uin cruba; 6) TeoperHyucckas WMpuna by Ans MIOCKHX vacTeil nolok;
8) TEOpETHYUECKas IHPHHA By MNOCKOH YacTH CTEHKH (bp = HAKJIOHHASA BRICOTA Sw);

2) TeopeTHUecKas HPHUHA By IUIOCKMX YacTei, CMeKHBIX € 21eMeHTOM IKECTKOCTH Na CTEHKE;
J1) TeopeTHUECcKas IHpHHa by MIOCKHX YYACTKOB, CMEKHBIX € 3JIEMEHTOM KECTKOCTH Ha MOJIKE;
X - TOYKA NEPECCHEHHA CPE/IHHHBIX JIHHHH TIOCKHX YHACTKOBS P — touka IIGPCCE‘[EI-[HSI
GHCUEKTTJHCI:I yria p co C[)E,Il,lﬂ‘ll-lﬂﬁ JIHHHUEH MOIMEPEHHOrQ CCUCHHA g,-— )f'Mi:‘,ll]:Lllﬂlll‘ll:Iﬁ pajHyc
n3riba MIacTHIKH, BEIYHCIsAEMBIi 110 hopmyre

r 7 - )= SsIng=) ),
; gl‘ m g
rjie Tm. =71+ —2 — PJIHYC HIH'I-IE‘)H IJERICTHHEHN, ()I'IP(‘J)ICJ]HEME:IH o FIHCy]‘{Ky ;.3::!)

PHL:WMJK 7.3 TEDDE'I'I-F]GCK'RSI HHpHHA bp IVIOCKHX YUACTKOB MONEpernaro cercinsl,
NMPUEMLIKAKIIHX K YIUTY
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7.2.6 BrniussHue 30H cruba Ha TEOMETPHUECKUE XApaKTEPUCTHKH CEUCHHs
MOYKET OBITH YUTEHO YMEHBIIEHUEM MX 3HAUYEHHH, paCCUMTAHHBIX Uil 10100HOI0

CEUCHHS C COTPSHKCHUAMH MOJ YIJIOM (CM. PUCYHOK 7.4), MCTIONB3Ys CICHYIOLIHE
MpuOAMKCHHEBIE (QOPMYITEI

Ag = Ag,sh(l - 8); (7.5)

Iy = 1y on (1 - 26); (7.6)

Iy, = [w,sh(l - 40); (7.7)
I 1{

§ =043 L1 00" (7.8)
Jj=1 bﬂ.f

rae Ag —MOJIHAs TIOWAk MOMEPEYHOTO CCHEHHS;
Agsn —3HauEHHE Ay JUIsSl CEUECHHS C OCTPBIMU yIJlaMu;

b,; — TcopeTHyecKas MIMPHUHA TJIOCKOTO /-TO JEMEHTA B CEUCHHH C
OCTPBIMH YIJIAMH;

Iy — MOMEHT HHEPLHH TTIOJHOTO MONCPEYHOTO CCYCHMS,
lg sp — 3Ha4eHHE [; 1115 CEYEHHs C OCTPLIMH YTTIaMH;

I, — CEeKTOpHANBHEIH MOMEHT MHEPLMHU TTONIEPEHHOT0 CCHCHNUS;
Iy s —3HAYEHHUE [, [ATIs CEUEHHS C OCTPRIMH YIJIAMHU;

(; — YTOJI MCIKIY ABYMS TUIOCKHMH JIEMEHTAMH;

M — KOJIHYCCTRBO TNIOCKHX JJICMCHTOR,

11 — KOJIMYICCTBO KpHBOJ'IHHCf:[HBIX AICMCHTOR,

T'j — BHYTPEHHHH paiHyC KPHBOJIHHEHHOTO J-I'0 2JIEMEHTA.
bp,t'
m—— e

P-‘-‘1

L

1) Healu3upoBaHHOE

a) JeHCTBHTENRHOE
) A i l”[()l'll';!}')t‘.'-[liﬂi‘! CEUeHHE

[onepe4uHoc ceuctine

Pucynok 7.4 = Ilpubiinzennnie Jonyuenns s yrjlios cruda

SN
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7.2.7 YMmenbluenusie 3HadeHus, onpeaensemeic no Qopmynam (7.5)—(7.8),
MOI'yT TaKXK€ HCHONB30BaThCsl M pacueTa 3((EKTHBHBEIX XapakTEepHCTHK
TMONEPEYHOr0 ceueHHsl Ae; lyen ler M lyen © YHUETOM TOTO, MTO TEOpETHYECKAs
IIHPHHA [JIOCKUX 3JIEMEHTOB M3MEPAETCS OT TOYUEK MEPECCHCHMSA MX CPCIMHHBIX
JTHHHH.

7.2.8 Ecnu BHyTpeHHHH panuyc r > 0,04¢E / R,,, T0 Hecyuiyo cnocobHOCTE
[MOTNEPEUHOro CeUCHHS MPOQUIIs CIeLyeT ONPeaeNaTh HCIBITAHUSIMHE.

7.3 Pacuer TonkocTeHHBIX MPoguaeii ¢ y4eTOM 3aKPHTHYCCKOI padoThbl
CHATHLIX MJIACTHH

7.3.1 McToj1 onpejieiieHust pely HIMPOBAHHEBIX T€OMETPHYECKNX
XAPaKTePUCTHK MONEPeUHbIX CeUeHHii 2IeMeHTOoB

7.3.1.1 Ilpu  omnpeneneHun  Hecyweld  cnocOOHOCTH M JKECTKOCTH
XONOJHOTHYTEIX JJCMEGHTOB M TNPO(HIHPOBAHHEIX THCTOB CHEIYET YUHTBLIBATEH
BIIMAHHE [IOTEPH MECTHOH YCTOHYHMBOCTH M YCTOHYHMBOCTH ()OPMBI CIKaTOH 4acTH
MOTIEPEHHOTO CEUEHHSI.

PenyuupoBaHHyl  IUIOMIA[L  [IOMEPEUHOr0  CEYEHHS  TOHKOCTCHHOTIO
KOHCTPYKTHBHOTO  3JIeMeHTa  (MNACTHHKH) A,y [10CHE [OTEPH  MECTHOM
YCTOUUHBOCTH ONPEICISIOT 10 dhopMyie

Area = p A (7.9)

7.3.1.2 JlonyckaeTcss He YYMTHIBaThH BIMsIHHE KPUBH3HLI OoJlee HIMPOKOH
COKATOM 1MONKK MpoduiIs Ha HECYIIYIO CITIOCOOHOCTE OTHOCHTEIBHO TPOEKTHOH OCH
MONIKK 1pouis 1npy u3rube MM TONKH HW3rubacMOro apoyHOro mnpoduis, B
KOTOpPOM Hapy»Has CTOpOHAa C)KaTa, CCIM CC KPHMBM3HA COCTaBIAET MeHee 5 %
BBICOTEI ceueHWsl npoduns, ee BIMAHHEC CM. Ha pucyHKe 7.5. Ecmm kpuBH3HA
Oolpllle, TO CHEAYET YUYMTBIBATE CHMIKEHHME Hecyllel crocoOHOCTH, Hampumep,
MIYTEM YMEHBIIEHHS CBECA LWIUPOKHUX MMOJIOK M IYTEM yueTa BO3MOXKHOTO HW3rHOa
CTCHOK.

7.3.1.3 lIlpumep HMCKpPUBIEHMs CHKATOH M pacTSHYTOH nojku npodmuns c

3JICMEHTAMH JKECTKOCTH M 0€3 HHX, NPAMOIHHEHHBIX JO MPUIOKEHH HATPY3KH,
OKa3aH Ha pucyHke 7.5.

I~
(E%]
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Pucynox 7.5 — llpumep KpHBH3HEI NOJKH NPogHIIst, NPSIMOJHHEITHOTO
110 NPHJIOKEHHS HATPY3KN

7.3.1.4 Kpususny cxkatoil monku (nedopmaiiuio u3ruba MOJKH BHYTPE K
HEHTPAIBHOH OCH) 4 BBIYMCISIOT TIO TPHBEACHHBIM HIDKE (opmymam. Pacuer
MPUMEHHM JJIS1 CKaThIX M PACTAHYTHIX IOJOK C IMPOJAOJBHBIMH 3E€MEHTaMH
JKECTKOCTH M 0e3 HUX, HO HEe NMPUMEHHM JUIS TIONOK C GIM3K0 pacrooKCHHBIMU
MOTIEPEYHBIMH ropamH.

agbd
= 25%22 } (7.10)
Jns apouHoi danku:
_ 9 9&bs
u= ZEZHT J (7.11)

rae by — MONOBMHA PacCTOSIHHA MCXKIY CTCHKaMH KopoG4aToro W HUTSIIIHOTO
CEUEHHH HIIH CBEC MOJIKH;

t — TONIHMHA ITOJIKH;

Z — PacCTOsIHHE OT PACCMATPHMBAEMOH MOJIKH 10 HEHTPaJIbHOH 0CH;

r = pajinyc KpHBH3HBI APOUHOH Oanku;

O, — TIaBHOE HANPHYKEHHUE B MOJIKAX, PACCYMTAHHOE M0 MOJTHOH TTOIIAH.

Ecnn HanpskeHHe paccuuTaHo Uit 3((IEKTHBHOIO MONEPEYHOro CeYeHHus,
FIMaBHOE HAMPSHKEHUE ONpeAciseTes YMHOKCHHEM IAaHHOTO HATpsKEHHs Ha
OTHOIUEHHE YPPEKTHBHOMN MIIOLIAAH MONKH K [TOJHON MJI0La/1H TONKH.,

7.3.1.51lpn  onpeneneHuH  Hecyumlel  cnocoOHOCTH M KECTKOCTH
XOJIOMHOTHYTBIX TpO(uIei ClnemyeT YYWTHIBATE BIMAHHEC TMOTEPH MECTHOM
YCTOHYHBOCTH M YCTOIYMBOCTH (JOPMEBI CEUEHHSI KaK 3TO MOKA3aHO AJs CIIy4aes,
MPUBEAEHHBIX HA pUCYHKE 7.6.

Pucynoxr 7.6 — llpumeps! norepn yeroiiunsoctn Gopmbl ceveHns

7.3.1.6 Bnusuue TOTCpH  YCTOWYHMBOCTH  (DOPMBI  CCUCHHS  JOJKHO
YUMTBIBATRCS JUJIS CITYyHacB, MOKa3aHHBIX Ha pucyHkax 7.6 a) — 7.6 1). B aTux
cilydasx BIUSHHE MOTCPH YCTOHYMBOCTH ()OPMBI CCHCHHS OLICHHBACTCS TMHEHHEBIM
MITH HEIUHCHHBIM pacucToMm Ha YC'I"Uﬁ‘-IHBOCTI: YHCJICHHEBEIMKH MCTOIaMH HIIH
MCTIBITAHUSIME  KOPOTKHMX CTOEK. YIMPOIEHHLIH crnocod JHMHEHHOro pacuera
npusenen B 7.3.2 1 7.3.3.

&
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7.3.1.7 Ilpy TIOCTOSHHOH TONIIMHE PCAYHHPYCMOTO 31EMEHTA, PEIyKLIHS
BEACTCS 3a CYET H3MEHEHMs IIWPHMHBEI TUIACTHHKH bo = pb, IOMycKaeTcsl TakKe
OCYIIECTBIIATH PEAYKIIHIO H3MEHEHHEM TONILHHBI for= pL.

s rnagkux CoKaTeIX IUIACTHH, HUMEIOLIHX 3aKPCIUICHHS HA TPOJIONBHEIX
KpoMmKax (HampuMep, CTEHKa IBYTABPOBOrO WM Ioska M ctenka C-obpasznoro
ceueHHs1), KOIPPUIMCHT PeYKIINH OTIPEICIIACTCS:

p=1,0 npu A, < 0,673; (7.12)
p="C W < 10, npu K, > 0,673, (7.13)
P
rre (3+ ) = 0.

,}ll'lﬂ INaaKiXx IMJACTHH, HMEHOLIKX 3aKperieHHe Ha OJIHOM KPOMKE, HAITPHMED,
[TOJIKa NBYTABPOBOTO, YTOJIKOBOTIO HIIH IIBEIIECPHOIO CEUSHHS (CBGC l'[OJTKId):

p=10 JUTS Ap = 0,748; (7.14)
p =221 <10 wnak, > 0,748, (7.15)
Ap
5 Ryn
raed, = o (7.16)

JUtst rnajikux CokaThIX MIACTHH, HMEIOUTHX 3aKPETUICHHSI 10 IBYM MPOIOJILHBIM
KpOMKaM (Hanpumep, creHkd U monkn C-o0pa3Horo CeHCHMS) HITH 3aKPETLICHHBIX
IO OJHOH CTOPOHE (HAlpUMep, MOJIKKM ILBEICPOB WIH YTOIKOR), KOP(HIHEHT
PEAYKILHH OMPEACIAOT B 3aBUCHMOCTH OT KPHUTHUECKOIO HAIPAXKEHHS MOTEPH
YCTOMYHBOCTH TUIACTHHKH G,

m2Et?

o 2avb? SEE

Oy =
raec kg — xod(UIMEHT, 3aBUCSLIMI OT IPaHHUHBIX YCJIOBHI M XapakTepa
HaMpPsHKCHUH B MIacTUHKE (nMpuBedeH B Tabnunax 7.2 u 7.3);

b — KMpUHA MIIACTHHKH;
{ — TONIIMHA MJIACTUHKH;
v — koapuuent Ilyaccona (s cranu v = 0,3).

,D,.Ilﬂ CTAJILHOM [ITACTHHKH (l)O]’JM}’JIa JTA }“]!) IMPHUBOJIHTCA K BHILY:

P Ocr  284tefks’

(7.18)
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v, & = 235

Ry
B kayecTBe anpTepHaTUBBl MeTOMy coryiacHo 7.3.1.7 pomyckaercs s
onpeaencHnsa IPPEKTHBHBIX TUIOMAACH MPU YPOBHE CHKUMAIOIIMX HANPSKCHUI

HHKE PACHETHOTO COTIPOTHRJICHHA TIPHMEHATE CICOYIOIIHE ([]D]_')M}’J'[bli

JIIT5 ]"J'[El)ll(()ﬁ I']pOMt‘.}KyTO‘JHOﬁ CKaTOi TUIACTHHEI C OBYXCTOPOHHHUM
3aKpPCIIICHHEM
A, — 0,055 (3 + Ay — A
P — hotch ) + 0,18(_’”—”'“) <1; (7.19)
Ap 2 (A, — 0,6)

p:

IUld  THaZKOH BBICTYNAOWIEH CKATOH NIACTHHBL € OJHOCTOPOHHHM
3aKperICHUEM (CBEC JTUCTA)

A, — 0,188 Ay — A
e Sl 0,18(—_1’——5’ﬁ)~ <1
Ay 2 (hp — 0,6)

a3 _ |9com
1 (Y W f—
Oer

Ocom — PEAILHBIE HAIMKEHHA CHATHA B PCAYIHPOBAHHOM CCHCHHH
[JIaCTHHKH OT Harpys3KH.

p= (7.20)

|/ — OTHOMEHHWE MCHEILIETO HAIPAMEHHS K 60.Flbl.|.ll3My, CIKATHE CUMTACTCH
MOJTOKHTCIIEHBIM.

7.3.1.8 Jlns omipeicneHUs reOMETPUYECKHUX XapaKTEPHCTHK PelyIHPOBAHHOTO
ceucHust (Aved, lred, Wieq) HCOOXOOMMO 3HATE SMGMEKTHUBHYI WUPHHY bg; U
KO3 PHIHENT ks, OTIpeenacMeIc Mo GopMynaM, NPUBEACHHEIM B Tabmuuax 7.2 u
i

Tabnuua 7.2 —IlnacTHibl ¢ ABYMS 3aKpeIICHHBIMH KPOMKaMH

1
-2
n

Y
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W

PEICI'I])E‘-J]GJIGIIHC HATIPAMKCHH i
(cmaTne NoNoKHTENRHO)

S exrunas wupuua ber

1

G G, y=1
g E bef =p-b
2 be‘l i b:: be] = D,Sbef bE?. = O,Sbef
ke b
h-“
S
ber =p-b
4 ¢ _ 2 _
,7.__b.s:17L. L bea bey = mbef by = bef — D¢y
s be = by
8l o
—n.p = PD
< by =0-be= PV
‘E b:‘:“l = 0:4bef bE’Z = O»E’bef
? bal r haﬂ F
R b
Y = oo I 1=y=0 0 0>y>-1 -1 [-1>y>-3
Koadypuumenr ks | 4,0 8,2/(1,05 + ) 7.81 7.81 -629yw+978y* | 23,9 | 598(1 —y)’
o= %5 — OTHOIICHME MCHBIICIO HanpsicHus K GolLlICMY COTJACHO OAIIOPAM  HATNPKCEHHI,

[NOKd3dHHBIM Hid pPHCYHKAX B nacroaneii Tabanue n rabuuue 7.3,

Tabnwuma 7.3 —IInacTunel ¢ OAHOH 3aKPENIIEHHOH KPOMKOH

Pacnpeacienue HanpszeeHuii
(cHuaTHE NOJOKHTENRHO)

DderuBuas WUpHHa bey

ber s
G?ﬂmm bey = pc
4
ul c
1
U<0
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i

Pacnpeuene.l-m.e HAIIPAKEHHH deKTipHas mHpHHA bef
(C)KEITHC ]IDJIO?KH'I‘CJ']I:]‘ID)
[ be i
G
G,
4
a | b&f -
Wy = gafa™ ] 0 -1 l=y==-3
Koagupuuuent kq 0,43 0,37 0,85 0.57 - 0.21 y + 0,07y
bef‘ r
1>y>0
G M =
1 s, ber = pc
al.« c
A
bef
O P <0
\I,LIJJ. G, e
4 ber = Pbe =1 - g
1/ bc # bl- -
;1
¥ = g/ar* 1 1=y =0 0 O=y=-1 -1
Kosdypurment k, 0,43 0,578/(y + 0,34) 1,70 1,7 -5y + 17,1 y* 23,8
o= ? — OTHOUIEHHE MCHBIUETO HAMPHKEHHs K OONbLIICMY COINIACHO AMI0paM  HanpAxeHHI,
1
HokazanneiM Ha pUeyikax B Hactosuleii Tabnuue u tabnuue 7.2,

7.3.2 IlnacTHiibl, yCHIeHHLIE NPOA0JALHBIMHU JIEMEHTAMM KECTKOCTH

7.3.2.1 Jlnst NOBBLIMLIEHHs] KECTKOCTH M HECYIICH CrOCOOHOCTH IJIACTHHBI,
COCTABJIAIOIME [TONEPEUHOE CCUCHHE PO HIICH, YCHITUBAIOT IPOMEKYTOUHBIMH U
KpaeBBIMH 3IEMEHTAMHM JKCCTKOCTH (CM. PHCYHOK 7.7).

7.3.2.2 KectkocTh  YNPYrOMOJNATIMBBIX — CBA3CH, HAKJIA[BIBAEMBIX  Ha
MIACTHHKY 2JIEMEHTAMHM  KCCTKOCTH, JIOJDKHA YUHTHIBATHCS  TPHIOKCHUEM
MOrOHHOM eJIMHUYHOM Harpy3kH u, Kak 1okaszaHo Ha pucyHke 7.7. XKecrkocTh
crsizel K Ha eIMHUILLY JUTHHE] BEIYHCISIOT 110 (hopmyJie



.
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K= uld, (7.21)

rae O — nepeMelieHHE JIEMEHTA JKECTKOCTH OT CIMHHUUHOM HArpyskH u,
nelicTyrollel B HEHTPE THKECTH b 3((EKTHRHOM YacTH MONepeyHoro
CEYEHHMs TeMEeHTa KECTKOCTH Ha CAMHMILY JUTMHBI TPOQ UL,

u
HIruo cokaTHe H3rnG CIKATHE
6) IKBHBAIICHTHAS CXCMA

Pucynox 7.7 — CxeMbl K ONPe/IeIeHHIO KECTKOCTH CBsi3eii
ﬂﬂﬂ Kpaeporo 3JIEMCHTA MCCTKOCTH TNCPCMCILEHHE ) OIpelaelseT 110 (]JOPM}’J'[E

uby 12(1-v?)
3 Et3

§=0b, + (7.22)

7.3.2.3 [lonepevyHoe CEUCHUC KPacBOTO OTrHda cOCTOMT U3 BEPTHKAIBHOTO
3NMEMEHTA JKCCTKOCTH € MIIH BEPTHKAILHOIO U FOPH30HTAIBHOTO JICMCHTOB C U d,
KaK MOKa3aHo Ha pucyHke 7.8, minoc npumblikatoiias 3 QeKTHBHAA YaCTh MJIOCKOT0

y4acTKa b, MOAKPCTIACMOMN IJTACTHHKH.
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b/t <60 blt =90
4) OJIMHAPHBIH KpaeBoi 0Trub; 6) upoiinoi kpaesoii oTrHO

Pucynor 7.8 — Kpaespie 0TrudbI

7.3.2.4 Pacyer kpacBbix oTrHOoB monok C- u Z-00pasHbiX U MOJ0OHBIX HM
ceucHui npouieii, COCTOMMIMX U3 CTEHKH M BEPXHEH M HIKHEH ITOJIOK, JO/DKEH
HAUWHATBLCS C ONpeleleHus 3PPEeKTHBHONH HUPHHBI CXKATBIX MOJOK C JIEMEHTAMH
ECTKOCTH B BHIE OTTHOOB MM JIBOHHEBIX OTTHOOR, MAPAMETPEI «C» HITH «C» U «d»
1151 IBOHHOTO oTruda onpenensatoT mo 7.3.1.

HavaneHoe 2¢@QeKkTHBHOE ceueHHE CXKaTOH II0IKM, OIpelelseTcs B
MPEANONMKEHHMH, YTO JKECTKOCTh, HAKIA/bIBAEMasl KPaeBbIM OTTHOOM Ha IIOJIKY,
K = co u HanpsbKeHHE paBHO R,,.

7.3.2.5 HavuaneHele 3HaueHus 3PPeKTUBHON IMHPHHEI b, W by, MTPUBCICHHEIC
Ha pucyHkax 7.7, 7.8, onpemensitor no 7.3.1.7 ¢ pomyuieHHEM, YTO THIOCKHH
3JIeMEHT (b,) OMepT Mo IBYM CTOPOHAM.

7.3.2.6 HavansHeie 3Ha4YCHUS YPPCKTUBHON UTUPHHBI Cor 1 def, TIPUBCIACHHBIC
Ha PUCYHKE 7.8, CIelyeT ONpelIeaaTh CIeAYOUNM obpa3zom:

a) A1 OJHHAPHOIO Kpaceoro oTruda:
Cof = pbp.c‘a (723)
rac p ONpeacisawT € YHETOM KOB(I)(])I’".IHC]‘[TEI MOTCPH YCTO[-&‘-IHBQC'I'P‘I ka:

ks = 0.5, ecii by /b, < 0,35;

3 2
ke = 0,5+ 0,83 (b—;~~ 0,35) . ccnn 0,35 < by /b, < 0,60;

p

Y,
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6) nms qBoOiHOTO Kpacroro otruba:
Cef~ pbﬂ.c: (724)

rae p onpeaenaoT no 7.3.1.7 ¢ yqeroM ko3 hHIMCHTA MOTEPH YCTOHYHBOCTH
ks KaK JUIsl IUIACTUHKY OIEPTOH 110 JIBYM CTOPOHAM;

dt_?f = pbp.rh (725)

rae p onpenenatoT no 7.3.1.6 ¢ yuerom koa(ppuLeHTa ko KaK 1T MIACTHHKH
ONEepPTOH 1Mo OAHOH CTOpOHE.

DddekTHBHYI0 TUIOMAAL TIOMepedHoro ceucHus A, kpaeroro otruba
OIpEAessoT 110 opmyiam:

As=t (bt cy) (7.26)
HITH
A= tbea + o1 T €2 T dyy). (7.27)
Mpumevanne — [lpn HEOOXOAMMOCTH YUHTHIBAIOT 3aKPYTIIEHM.

7.3.2.7 Koa(ppHuureHT CHHKEHHs HECyIICH CrocobdHOCTH Y4 BCICACTBHE
MOTEPH YCTOWYMBOCTH (hopMBI cedeHHA (TTockas (hopma MoTepH yCTOHYHMBOCTH
KpaeBoro 3JeMEHTa MECTKOCTH) ONPEACssAOT B 3aBHCHMOCTH OT 3HAYCHHS Oy
Kpuruueckoe HampsikeHHe MOTEPH YCTOHYMBOCTH KpacBOro OTrubda B ympyroi
CTAJIHH Gy ONPEACISIIOT 110 (hopMyJie

2-/KLEl,
Ogpa = == (7.28)
5
rjie ]{l — JKECTKOCTEL CBA3H, HAKId/bLIBACMAs oTruboM Ha COHMHHIY MITHHLI
MOJIKH,

[;— MOMEHT HHEPLMH PPEKTHBHOTO ceueHus oTruda, onpeaeaeHH bl
no apdexrusnoi miowann A, OTHOCHTENIBHO LIGHTpPaIBHOI OCH a-a
(phekTUBHOIO [OTMEpPEUHOro CeveHHs
(cM. pucyHok 7.8).
7.3.2.8 Jljist KpaeBbIX 3JIEMEHTOB YKECTKOCTH BBIPAYKCHMC KCCTKOCTH CBA3H K|
JUTst CKATOH MOJIKK BBIYUCIISIIOT 110 (hopMyIie

Bt} 1
T 4(1-v2) bZhy+b3 40,5 hykpbiby'

K, (7.29)

rac b — paccTosHUE OT TICPCCCYCHHS CTCHKH M TOJIKH JIO HEHTPA TSHKCCTH
s ekTHBHON momanu kpaceoro otruba (Brumouas HPPEKTHBHYIO
HacTh b.» MOJIKH) Ha CXXATOH nonke (cM. pucyHok 7.7);

30 T

44
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by — paccTosiHue OT HEpecedeHus] CTEHKH M [10JIKH 0 LEHTpa TAKECTH
a(pexTrrHOI ITomaM Kpacgoro otruda (Britouas 3 ek THBHYIO 4acTh
ITOJIKH) Ha CXKATOMH IoJIKe 1;

h.,— BBEICOTA CTEHKH;

ky = 0 — ecnu HMXKHsA OIKA pacTAHyTa (T.C. nA Oanku, uarnbacMok
OTHOCHTEIIEHO OCH X-X),

/CI/‘= 1 — nnst coxaToro CHMMETPHYHOI'O CCHCHHA.
)_-[J'IH [NPOMEKYTOUYHOTO JIEMEHTA HKECTKOCTH TICPCMCIIICHHC ) ONpeacaAaioT

o gopmyiie

)

ubib?  12(1 —v?) (7.30)
~ 3(by + by) Et3 '
7.3.2.9 Koadppuument cHmkenns necyiiei crocobHocTr pebpa j¢ BCICACTBHE
MI0CKOH (POPMBI OTEPH YCTOHUMBOCTH 3JIEMEHTA KECTKOCTH CIICAYET ONPEICIATh

C y4e€TOM OTHOCHTENILHOH I'HOKOCTH Ay clenyronuM obpa3om:

Xg = 1,0, ecmu Ay < 0,65; (7.31)
Xg = 1,47 — 0,723%,, ecin 0,65 < Ay < 1,38; (7.32)
Xa = (%ﬂ, ccmn Ay = 1,38, (1:33)
d
rue XC[ = UR-J/:
Opry — KPHTHYECKOE HAIlIpPsAXKCHHE B }’l'lpyTDﬁ CTaarK U8 2JEMCHTOR

HKECTKOCTH, onpeaeisieMoe 110 Gopmyie (7.28).

Kak BapuaHT, KPHTHYECKOE HAIlPsKEHHE 3JIEMEHTa JKECTKOCTH MOXKCET OBITh
ONPE/EICHO HA OCHOBAHHM pacuera YCTOHUMBOCTH MEPBOTO MOpsiKa B YNPYToi
CTaJIHH C UCIOJIB30BAHHEM YHCIIEHHBIX PAcueTOB.

7.3.2.10 ¥YmenbieHHyto p(heKTHBHYIO IUIOLAAbL WICMEHTA WECTKOCTH Ay e,
C YUETOM IUIOCKOH (POPMBI IIOTEPH YCTOHMHBOCTH, OTIPCACHAIOT 110 (hopmyJie

R
= yn
Asrea = XaAs 5 o (7.34)
com
TIHC OGegy — CHHMAROIICC I-Iﬂl‘lpml{el-mc BJAONE l_leHTIf}‘JﬂJTBHOFI OCH 3JIEeMEHTA

YKECTKOCTH OT Harpy3KH, JICHCTBYIONIEH HA KOHCTPYKLHIO, pACCUHTAHHOE

Jutst 3(hheKTHBHOTO MONEPCHHOIO CEHEHMS.
7.3.2.11 Tlpu ompenescHUH TCOMCTPHUYECKUX XdPAKTEPUCTHK IDMEKTHBHOIO
[MONEPEeYHOro CeueHHs yMcHbIICHHAs d(PdhekTuBHAd tuiomaib A 10IKHA ObITH

ho
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OIpeCiiCHa C YYETOM YMEHBILICHHON TOMIIMHBI {yey = A ed/ As 1151 BCEX TIEMEHTOB,
BKJIIOYCHHEBIX B A;.

7.3.2.12 TlocnenoBaTeNbHOCTE TPOBEIEHHS pacyeTa MOJOK TOHKOCTEHHBIX
npoduiieii ¢ 3IeMeHTaM# JKECTKOCTH B BHJIC OTTHOOR NPHBEACHA B MPHIMKEHIH B,

7.3.3 CkaTple IJIACTHHKH C NMPOMCHKYTOUYHBIMH JICMCHTAMH KCCTRKOCTH

7.3.3.1 IIpoMexyTouHble 3IEMEHTh] XKECTKOCTH YCTAHABIMBAIOT B CepeiuHe
MJIACTHHOK, 3aKpENNieHHBIX MO JBYM MPOJNONBHEIM cTopoHaMm. B mnomepeuHoe
CEUCHHC TMPOMEKYTOYHOTO DJIEMCHTA JKECTKOCTH BKJIIOYAIOT CaM DJICMCHT
KECTKOCTH ¥ MPUMBIKAIONIHE K HEMY YHacTKH 3P(CKTHBHBIX YACTCH MIIACTHHKH by |
u by, NOKa3aHHBIX HA pucyHke 7.9,

3 b . i, be
b % I —— —
1,01 o2 2,0 2,62

Pucynor 7.9 — llpoMesxkyTOUHBIC NICMCHTBI JKECTKOCTH
7.33.2 1lpu pacuere TPOMEXKYTOUHOI'O pedpa KECTKOCTH  ONPEEINsIOT
HAuaJIbHOE H(P(PEKTHBHOE CEUEHHE IJIEMEHTA JKECTKOCTH C HCIONb30BaAHHEM
ek THBHON MHPHHB [UIACTHHOK, MPHUMBIKAIOINAX K pedpy, onpenensemoi c
YHETOM TOTO, YTO JIEMEHT KECTKOCTH obecreunBaeT noiHoe samemienne K = oo
W HATpsHKEHUE B peOpe paBHO Ry/v.

7.3.3.3 Hauanpubic 3HaycHus 3QGEKTUBHON HIHPHHBI b o W by .|, TOKAZAHHLIC
Ha pUCYHKE 7.9, cleayer onpeielsiTs ¢ JOMNYILEHHEM, UTO MIOCKHE JIEMEHTbI b))
W by OTICPTHI 1o JIBYM CTOpPOHAM
(cm. Tabnuny 7.2).

ted
]
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7.3.3.4 DppexTHrHYIO TIOMIALL TTOTIEPEYHOr0 CCUEHHs A, MPOMEKYTOUHOrO
IIEMEHTA JKECTKOCTH OTPEIENAIOT Mo hopMyIe

As=1-(brea t brar + by), (7.35)
rae by — WIMpUHA EMEHTE XKECTKOCTH, NOKa3aHHas Ha pucyHke 7.8,
Mpumecuanune — IIpu HCOOXOAMMOCTH YUHTLIBAIOT 3AKPYIIICHHSA YITIOB.

7.3.3.5 KpuTHdcckoe HampspKCHUE MOTCPH YCTOWYHMBOCTH TPOMEXKYTOUHOTO
AJICMCHTA JKECTKOCTH O, OTIPEACIACTCS 10 hopmyste

. BB (7.36)

o =
cr,s Ag 4
riae K — 3KecTKOCTEL CBSI3H Ha e{HHH Uy AJHHBIL,

I; — MoMeHT HMHepUHMH S({EKTHBHOTO CEHUCHHA DJCMCHTA JKCCTKOCTH,
onpeneneHHoro 1o 3¢pdgextuBHON  mowaad  As  OTHOCHTENIBHO
LHEHTPATBHOH  OCH  @-a  (PPEKTHBHOTO  IONEPEUHOI0  CEUEHMS
(cM. pucyHok 7.9).

Jlis IpOMEKYTOUHOTO JIEMEHTa JKECTKOCTH 3HaueHus kodpduuuenra K
BLIUMCIIIOT 110 hopMylie

_ (by+by)Et?
4b2bZ(1-v2)

K (7.37)

7.3.3.6 Koa(ppuuneHT CHHIKCHHA HECylIeH CrnocoOHOCTH Y4 BCICACTBHE
MOTEPH YCTOHUYHMBOCTH (DOPMBI CedeHH:A (IIocKas (opma MOTEPH YCTOHHHBOCTH
MIPOMEIKYTOHHOTO JIEMEHTA JKECTKOCTH) OTIPEACHSIOT B 3aBHCHMOCTH OT 3HAUCHHS

Gers (CM. 7.3.2.7).

7.3.3.7 YMeHblIeHHYH 3(DPEeKTUBHYIO MIOIALL IEMEHTA XKECTKOCTH A e,
BLI3BAHHYIO [OTepel ycToHuuBoCcTH (opMbl cedeHus (u3rubHas dopma noTepu
YCTOHUHBOCTH 3JIEMEHTA JKECTKOCTH), ONPENENIoT Mo (hopMyJie
Ry

Agreq = dis = 4, (7.38)

Ocom

7.3.3.8 Tlpu onpeacneHun reoMETPHUECKUX XapaKTepUCTHK 3(PQEKTHBHOIO
IMONEPEYHOI0 CEHEHHS TPOMEKYTOUHOr0 3JIEMEHTA JKECTKOCTH YMCHBIIEHHYIO
ApPeKTHBHYIO TIOMANb Agreq CHIEAYET ONPEJENSITH C YUETOM YMEHbILEHHOH
TONIHHEL treq = tAgreq/As TUIA BCEX DNEMEHTOB, BKIIOUCHHBIX B Ag.

7.3.3.9 llocne npoBenecHUs TMCPBOro MPHUOMMIKEHHS B pacdeTe TUJIOHIaaH
IPOMEKYTOHUHOT0 pebpa )KECTKOCTH MPOBOJIAT BTOPOE MPHOIIKEHHE,

4
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7.3.3.10 IMocnenoBarensHOCTE MPOBCACHHS pacueTa TOHKOCTEHHBIX
npodHiedl ¢ [OpPOMEKYTOUHBIMM  DJICMCHTAMH  JKCCTKOCTH TpPHBEIEHA B
MPHIOXKCHUH b.

7.4 Tpaneuuesnansie roQpUpoBanibie JHUCTHI ¢ MPOMEKYTOUHBIMH
EMCHTAMH JKECTKOCTH

7.4.1 O01mMe MOJOKCHUA

TPBGOBHH Hsl HAaCTOSIIICTO rnoapasiucia PacrpoCTpaHATCA Ha
TpanCcuueBHIHBIE FD([)pHpOEElHHEIB JIHCTEI € MOJIKAMH H CTCHKaAMH, HMCIOIIHMMH
MPOMCIKYTOYHBIE 2JIEMEHTEI KECTKOCTH.

7.4.2 Ilo1KkN ¢ MPOMEKYTOUHBLIMHU IEMEHTAMH JKECTKOCTH

7.4.2.1 Ilpu paBHOMEpPHOM CKaTHH 3 PEKTHBHOE MOMEPEUHOE CeYEHUE MOJIKH
C NMPOMEKYTOUHBIMH JICMEHTAMH JKECTKOCTH JOJDKHO COCTOSITH H3 YMEHbIICHHOH
(P PEKTUBHOM MIOILANN Ay eq, BKIIOYAIONIEH CCHCHHE IEMCHTA JKCCTKOCTH, H JIBYX
MPUMBIKAaIOMINX TToJ10¢ WHPpHHOI 0,5b, 1nu 152, nokazanueix va pucynke 7.10.

an OOHOM LCHTPallbHOM 3JIEMEHTE MCECTKOCTH TIIOJIKH KPHTHYCCKOC
HATIPIKEHHE Oy TMOTEPH yCTDﬁ‘-IHBOCTH B yHPYTOFI CTaIuH OIIPCOCIANT [10

hopmyiie
_ 42E 13 739
Ocrs = Ag abZ(2b,+3b;) ' (7.39)

rae b, — TeopeTMHMEcKas IIHPUHA IUIOCKOTO SJeMEHTa, [OKa3aHHas Ha
(cm. pucyHok 7.9);

by — IIMPHHA 3MEMEHTa JKECTKOCTH, M3MEPEHHAas 110 €ro NepHMeTpy
(cM. pucyHok 7.9);

As w [y —nnonane nornepeyHoro ceYeHs H MOMEHT HHEPLHH CeueHus
JICMCHTA YKCCTKOCTH (CM. pUCYHOK 7.8).

Dopmyna (7.39) moxeT ObITh HCIIONIB30BaHA 115l AJIEMEHTOB KeCTKOCTH B BHJIC
IIHPOKHX TO(POB (KaHABOK), TUIOCKAs 4YacTh KOTOPBIX YMEHBIICHA H3 YCIOBHS
[IOTEPH MECTHOH yCTOHUMBOCTH, a 11 b, B popmynce (7.39) Geperea Gonbluee 13
3Havenuii: b, wim 0,25(3b, + b,) (em. pucynok 7.11). [TogoGHBIH METO TPUMEHHM
JUIS1 TIOJIOK C JIBYMS MITH HECKOJBKMMH IIHPOKUMH rogpamu.

W
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._.!\\_/— a) IIUIIEPE‘IHGE CevuecHue _\_/—
0.5bef+— |-'—>|—0.5bef‘ 0.5172&1?['— — H 0.5b of

] 111 pacuera A

6) mnomnepeuHoe ceueHHe

L N | 15¢-+
|<— 15t-’1\—/|-—15t-*| st pacyera /s min(15¢: 0,5b

9‘2)

Pucynok 7.10 — Brinloyenne B pedpo KecTKOCTH MPHMBIKAIOUINX YUACTKOR ITOJIKH

/o N s

p.2
b,

L“V'—T

I'_ br_'|

Pucynox 7.11 — CxkaTas noJKa ¢ 04HAM, ABYMSI HJIH HECKOJILKHMH 3J1CMEHTAMH
WECTROCTH

7.4.2.2 1lpn OBYX CHMMETPHYHO PACIOJOMKEHHBIX 3JIEMEHTAX MKECTKOCTH

TOJKH KPUTHYCCKOC HAMPKCHHE O MOTEPH  YCTOHUMBOCTH B NpeJeliax
YIOPYTOCTH BBIYUCISIIOT 110 (hopMysie

4,2E L83
= — ’ .40
Ocr,s A \} 8b2(3ba—4b;) (7.40)

I‘,[lC b;_‘» — 2bp‘1 % b}:,z g va, b| = bp,l + O:Sbl'w

3aeck b,y —Teopernueckas IUMPHHA KpailHEro IUIOCKOTO  3JIEMEHTa
(cMm. pucynok 7.11);

b,; —TcopeTHYEcKas IIMPHMHA  CPEAHEro  IIOCKOr0  JJIEMEHTa
(cM. pucyHok 7.11);

b, — ob1as WHUPHHA JIEMEHTa JKECTKOCTH (CM. pHCYHOK 7.11);

As m [i —nnomank MOMEPEYHOro CEYEHUs: W MOMEHT HWHEPLHH
MONEPEYHOro CEUCHUS HIEMEHTA KECTKOCTH (eM. pucyHox 7.11).

7.4.2.3 JIns HECKONBKHX AJICMCHTOR JKGCTKOCTH Ha nonke (rpex uinm Oolee
OIMHAKOBBIX ) 3 (PCKTHBHYIO TUIONIA/b BCCH MONKH Ao BRIYHCISIOT 110 (hopmyne

Aer= pbet (cM. Tabnuuel 7.2 u 7.3), (7.41)

UL —— — 5 15
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rae p — NOHMXKAIOMWKH KOIPQUIIMCHT, COOTBETCTBYIOUMH THOKOCTH A,
OCHOBaHHO¥ Ha HATPMHKCHHH TIOTCPH YCTOHYMBOCTH B YIIPYTOH CTaHu:

Ist3
bib3

Et?
2’

Ocrs = 1,8E +3,6 (7.42)

rae [, — CyMMapHBIH MOMEHT MHEPLHH 3JIEMEHTOB KECTKOCTH OTHOCHTEIIBHO
HIEHTpanLHO ocu a-a 6e3 yuera ciaraemoro br/12;

bg — NIMPUHA TTOJIKK B MPOEKIMHK (CM. pucyHox 7.11);
b. — paszBepHyTas LUPUHA TTOJIKH (CM. pucyHok 7.11).

7.5 Ctenku rod)poB ¢ 21eMEHTAMM KeCTKOCTH B KOJIHYecTBe ne OoJee
ABYX

7.5.1 DdexTHBHOE MONEPEHHOE CECUCHHE CTEHKH, KaK M0Ka3aHO Ha PHCYHKE
7.12, NOJKHO BKIIOYATEL B ceO4:

a) MOJIOCY IIHUPHHOM S 1, TPUMBIKAIONLYIO K CKATOH MOJIKE,

6) yMeHBIICHHYIO 3(dexTHBHyI0 miowans Ayq KaXkKIOTO H3 3JICMCHTOB
KECTKOCTH Ha CTEHKE, IPH UX KolMuecTBe He bolee ABYX;

B) NPUMBIKAIOUIYI0O K LEHTPATbHOH OcH 3((EKTHBHOrO CEUEHHA I[0JIOCY
LTAPUHOH Sef;

I') pacTAHYTYIO YacTh CTCHKH.

7.5.2 DddexTURHAS MIOMAAEL IEMEHTOB MKECTKOCTH JI0/DKHA ONPEACIATELCS
CIEeYIONHMM 00pa3oM:

- I8 OOHOrO 2IEMEHTa JKEeCTKOCTH HWIH IJI JICMCHTA JKSCTKOCTH,
OIMHIKAHIIET0 K CKATOH MOJIKE:

A.S't? = 'r ) (Sef,2 + S(,f“’" + S_s'ﬂ); (7.43)
= JUIsl BTOpOro aJieMEHTa dKCCTKOCTH:
A.&‘h =ik (S(:_‘f:4 T S5 T S.s'b), (744)

TJIC PA3MEPEI Sefl, ..., Sefns Ssa H Syp 10KA3aHBI HA pHCYHKE 7.12.

36
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7.5.3 IlepeoHaualibHoe ronoxkenue 3(pdexTHsHoN HeHTPaNbHOM OCH CleqyeT
OIPENeNsTh, UCOoNb3ys IP(EeKTHRHEIE CEUEHNs TOPU30HTANBHBIX MOJIOK, M TIOJTHOE
TorepevyHoe ceveHHe CTeHOK. B sToM ciyuac 6azoByio d(QEKTHBHYIO ILIHPHHY
CTEHKH S/ OTIPEACHAIOT 10 GopMyne

E
Sef0 = 0'761—‘\‘ Ym%com (745)

TNI€ Oppp — HAMPsHKEHHE B CXKATOH MOJKE MPH AOCTHIKCHHH CEUCHHEM ITpe/iena
HecylleH crocoOHOCTH.

7.5.4 Ecnu creHka HeYCTOHYMBA (Oopm=0¢r), TO Pa3sMEpPbl OT Sei JO S
OlPEEISIIOT CIEAYIOWNUM 00pa3oM:

Sef.l = Sef0; (7.46)
Ser2 = (1 +0,5h4/ec)ser0; (7.47)
Sef3=[1 +0,5(hy + hsa)lec)sero; (7.48)
Sefa = (1 + 0,5h/ec)sero; (7.49)
Sers = [1 +0,5(hy + ha)eclsero; (7.50)
Sopi= 1, 35310; (7:51)

roe e, — paccrosuuc oT 3(h(eKTHBHON LEHTPANbLHON OCH 10 HeHTpallbHOH
JTUHHUH CKaTOM TOJKH (CM. pHcyHOK 7.12);

hay Iy, oo ¥ hg, — pazMepel, TTOKa3aHHBIC HA pucyHKe 7.12.

7.5.5 PasMepsl e/, ..., Sefu CACAYCT M3HAYANLHO OMPEAENATH 110 (opMysam
(7.46)—(7.51), a 3arem, eciM pacCMaTPHBACMBIH TUIOCKHH 3JEMEHT YCTOHUHB
(Orom™= Opr)s KOPPEKTHPOBATE C YYETOM CIEAYIOIIMX TTOJI0KEHHH:

- Ul CTCHKH 0€3 3JIEMEHTOB JKECTKOCTH, €CITH Sef1 T Sefn = §y M BCS CTEHKA
YCTOHYMBE, TO B 3()DEKTHBHYIO MJI0MAJb CTEHKH BKIIOYAIOT:

Ser1 = 0,4s,; (7.52)
Sefn = 0,65, (7.53)

- IJIsl CTCHKH, YCHIICHHOM JTEMEHTOM MKECTKOCTH, ECIIH Sef) T+ S¢f2 2 §4 U UACTh
CTCHKH §, YCTOHYHBA, TO B d(PPCKTUBHYIO TJIOMIA/Ih CTEHKH BKITHOYAIOT:
Sa
Sef1 = TP (7.54)
L 1}
2+0,5 /g,
hd
(1+05"/,) |

§ = §q % 7.55
Yef2 = Sa (2+0.5"/ ) (7:53)
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- Ul CTEHKH C OJIHMM 2JICMCHTOM KECTKOCTH, €CIH Sei3 + Se = 8y M HACTh
CTEHKH §, YCTOHUMBA, TO B dPPEKTUBHYIO [LI0IA/1b CTEHKH BKITIOYAIOT:

Il +0.5(hathsa) /ec]
SE '3 = Sn ;
I 2'5+0,5(nﬂ+um)/ec

(7.56)

1,55, i
.S‘Ef.ﬂ — 2'5+U_5(hﬂ+hm)/ec; (757)

- 0Jis1 CTEHKH C ABYMS IIICMCHTAMH KECTKOCTH:

CCITH S¢3 t Sefa = §p M HACTL CTEHKH ), YCTOHYMBA, TO B 3(P(DEKTHBHYIO IIOIIAIE
CTEHKH BKJIIOYAIOT:

[Ho.s(namm)/ec]

s =3 : 7l
ef,3 b 2'0+0,5(11a+hm+hb)/ec ! (7.58)
hp
1+0,5 2/,
s — C M
ef4 = Sp 20+ 05 Hsa*hp)) (7.59)

€CIIH Sefs t Sefn = Sy M HACTb CTEHKH 5, YCTOHUHBA, TO B 3()EKTHRHYIO IIOIIA/b
CTCHKH BKJIIOUAIOT:

[1+0.5(flb+hsb)/ecl
S = )
ef,5 = Sn 2u5+0'5(hb+h5b)/ec !

(7.60)

s — 1,55,
efn —
f 2r5+0.5(hb+h5b)/e¢

(7.61)

7.5.6 I OOMHOYHOrO IEMEHTA JKECTKOCTH MIIM [JIA SJIEMEHTA KECTKOCTH,
Omuxaiiero K ckatod TONKe, B CTEHKE C JBYMs DJIEMCHTAMH JKECTKOCTH
KPUTHYECKOE HAIPSIKCHUC [OTEPH YCTOHUHMBOCTH Gy B YNPYTOil  CTaIuH
BEIYHCIISIOT 110 (hopmyJie

_ 1,05E/I5t3s,

Oersa = 34— (5,50 ' (7.62)
TZI€ §; U Sy BRIUMCIAIOT 10 hopMynam:
- JJIsL OJIHHOYHOIO 2JIGMEHTA YKECTKOCTH

51 =09 (54 + 850 + 5); (7.63)

= I8 DJICMCHTA KECTKOCTH, Omukalmero K CKaTom IMOJIKC, B CTCHKE C IIBYMSI
IEMEHTAMH K CCTKOCTH

S| = 8¢y + Ssa + 8 + 0,5(-5‘3{1 + S;_-,-_), (764)

52 =51 — 8, — 0,554, (7.65)

=TTy 39
sl ek SN
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3JIeECh S, — pa3mep, Moka3aHHBIH Ha pucyHke 7.12;

[y —MOMEHT WHEPUHMM [OTIEPEYHOr0 CeueHHs HIEMEHTA JKECTKOCTH,
BKJIHOUAIOLLET0 LHPHHY BBICTYIIA 110 00pa3yroLei sy, 1 JABa NPUMBIKAIONIHX YHACTKA
CTCHKHM LIHPHHOH Sg; KaKIBIH, OTHOCHTEIIBHO COOCTBEHHOW LEHTPalbHOH OCH,
MapajuIe/IbHOM IINIOCKOCTH 3/IEMEHTOR CTEHKH (CM. pHCYHOK 7.12).

an ONpCIcICHHH [, BO3MOMKHOE Pa3HYHEC YKIIOHOB MMITOCKHX 3JICMCHTOB CTEHKH
no obe CTOPOHEI OT 2JICMCHTA XKECTKOCTH HOINYCKACTCH HE YUHTLIBATE.

7.5.7 Jyist OMHOYHOrO CHKATOTO SJIEMEHTA MKECTKOCTH MIJIM JUIS 3JICMCHTA
JKECTKOCTH, Ouyimkaiiliero K oxaroif ToNKe, B CTEHKE C JABYMs 3JIEMEHTaMH
KCCTKOCTH 3(P(MEKTUBHYIO TIOIANL Ay eq OTIPEACHSIOT 10 hopMyITe

= XdAsa ;
ASﬂ.?‘Ed - i Ula"'ﬂﬁhsa)/ » HO Asu.red = A;gq (7.66)
o &

7.5.8 Ecniu NONKH HE YCHJICHBI 3JI€MEHTAMH JKECTKOCTH, TO 3HAYCHHS
MOHHXKAIOUIEr0 KOYPPHIHEHTA Yy CIELAYET OMNPEACISITE, HCIONB3YS Gy W TI0
(dopmyie (7.28).

7.5.9 Ilpn ycHIICHHH TOJIOK 2JIEMEHTAME JKECTKOCTH 3HAUEHHS TOHWKATOIIET0
Kod(UHEHTA Yy cliefyeT onpeneisiTs 1o 7.3.2.9, HO ¢ YyTOYHEHHBIM B grigg HO
dopmyie (7.67).

7.5.10 Il OQMHOYHOrO PACTAHYTOTO DJICMEHTA JKECTKOCTH [UIOIIAL(b
CEYEHHs CIICYCT MPUHUMATE paBHON Ay,.

7.5.11 Jlns cTeHOK ¢ ABYMS 2JIEMEHTAMH XKECTKOCTH APPEKTHRHAS MIOMIAIb
A red JUISI BTOPOTO 2JIICMEHTA KECTKOCTH CIIEAYET MPUHUMATh PABHOM Ag).

7.5.12 Ilpu onpeAciacHUM TCOMETPHHMECKMX XapaKTepUCTUK A(P(eKTHBHOTO
ceueHUsl IPPEKTHBHYIO TUIOWAAL Ay ed CICAYET ONPENENsiTh ¢  YHETOM
YMEHBILIEHHOH TOJIIHHBI fyeq = Yyt JUIS1 BCEX IEMEHTOB, BKIIIOUEHHBIX B Ay,

7.5.13 I'eomeTpuueckue  XapakTePUCTHKH  3(Q(EKTHBHOIO  IONEPEYHOTO
CCUCHMS QIEMEHTOB JKECTKOCTH TIPH PacucTe M0 BTOPOMY IMPEAETEHOMY COCTOAHHIO
CIICAYET OTPENEINSITE C YUETOM PACUCTHOH TOJIIIHHEI /.

7.6 T'oppupoBanupie JUCTHI € 3IEMCHTAMH JKECTKOCTH
HA NOJIKAX U CTEHKAX

st roppHpPOBaHHBIX JIMCTOR € MPOMEKYTOUHBIMH 2JIEMEHTAMH JKCCTKOCTH Ha
nojikax M cTeHkax (cM. pucyHkd 7.13 u 7.14) B3aUMOJICHCTBHC MCHKAY TNoTepei
YCTOHYHUBOCTH (POPMBI ceueHus! (1utockast (hopMa 1MoTepH YCTOHIHUBOCTH HIEMEHTOR
)KECTKOCTH MOsCAa M CTEHKH) CIEAYET YUHTBIBATL C HCIIOIBL30BAHHEM YTOUHCHHOTO

40 W ieke J
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3HAYEHUS KPHTHUECKOI'O HANPSDKEHHS! Germog /UL OOOMX THIIOB 37€MEHTOB
JKECTKOCTH B YIPYTOi CTaauu paboTel, ONMPEACICHHOE 110 (hopmyie

L (7.67)
! 1+(BSM)4

Ocr.sa

Ocr,mod =

TJIC Ogrs — KPUTHYCCKOC HATIPSHKCHUE B YIIPYTOH CTAAMH U181 POMEKYTOUHOTO
MEMEHTA HKECTKOCTH TIONKH, cM. 7.4.2.2 [uisi TIOJIKK ¢ OJIHUM IEMEHTOM
win 7.4.2.3 — Juist OJIKK ¢ JBYMSI AJIEMEHTAMH )KECTKOCTH;

Gersa — KPUTHUECKOE HAIPSHKEHHE B YIIPYroM CTafMH Uil OTHHOYHOTO
3JICMEHTA YKECTKOCTH CTEHKH HJIH AJIEMEHTA JKCCTKOCTH, Gmkaiimero K
CIKATOH MOJIKE, B CTEHKE C JABYMS JIEMEHTAMM KECTKOCTH (M. 7.5.6);

As — BCIJ(I]EI(THBHHH Mnomaner CCUYCHHA [MPOMENKYTOUHOI'0 3JIEMEHTA
FKECTKOCTH TIOJKH,

Ase — (QexTuBHas TUIOMANE CEUYEHHs] MPOMEXKYTOUHOro HJIEMCHTA
JKCCTKOCTH CTEHKH;

Bs= 1~ (hy+ 0,5h,)e. — nns uzarnbacmoro npodus;

Bs =1 — mus LCHTpaIBHO CKATOTO MPOGUIIS.

1sen
;?\

I Sef3
ﬂonepequoe ceYeHne
ana onpegenedus As

Sefl

MonepeyHoe ceYveHue
ana onpegenexHus Is

Pucynor 7.13 = INeMeHTHI HKECTKOCTH CTCHOK /LIS TPANCHHCBH/AHBLIX IOQPHPOBANNBIX
JIHCTOB
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Pucynox 7.14 — TpaneuueBuanGIi roppupoBaHHbIi JUCT € 2JEMEHTAMM HKECTKOCTH HA
HOJIKAX H CTEHKAX

7.7 IlpeaenbHbie cOCTOSIHUSA NMEPBOH IPYINIILI

7.7.1 O6mue noJoKenus

[Tpu ompepencHun Hecyiiel criocoOHOCTH TMONEPEYHOTO CEUCHHA BMECTO
pacuera Ha MPOYHOCTH 10 MPEIeNbHBIM COCTOSAHHAM MPH MPOEKTHPOBAHHH MOTYT
OBITE HUCIIOJIE30BaHBI PE3YIbTaThl IKCIICPHMEHTANILHBIX HCCIEA0BAHHH.

I1 PHMEYUYAHHE — l,]pDEKTl-ipOHElHI*IE, QCHOBHHHOC Ha pesdyllbTaTax IKCICPHMCHTAlLHLIX
HCClIeloBaH i, NPCANOYTHTENLIO U1 OLICHKH ['IECYII.IEFI crnocoOHOCTH CEHMEHHH € OTHOCHTENILHO
BBICOKHM OTHOUIEHHEM bpf’f pH HCKPHUBIEHHAX CTEHKH MM [TPpH YUCTC BJIMAHNA CIABHTA.

llpy BBLINOMHEHHWW pacuyeToB BIHMAHHE MCCTHOH MOTEPH YCTOHUHBOCTH
3JIEMEHTOB JIOJDKHO YYMTBIBATBCA TIYTCM HCHONB30BAHHS I'€OMETPHUECKHX
XapaKTEPHCTHK 3 (IEKTHBHOIO CEUeHHUs!, OllpelensieMoro cornacHo 7.3-7.6.

7.7.2 DneMeHTbI HEHTPAJILIO PACTHHYTHIC H CHKATHIE

7.7.2.1 Pacuernyid HECyUlyrd CIMOCOOHOCTHL [OINEPEYHOr0 CCYEHHA II0
MPOYHOCTH MPH OCCBOM PACTSHKCHHUH N BRIYHUCIIOT 110 (POpMyIIC

N
N — .
P 13 (7.68)
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7.7.2.2 Ecim »exTBHAs TUIOMAAE HETTO A, pOodHIS MeHEE, YeM TTOTHAs

[omanb MmoTrcpeyHoro CCYEHH HETTO A [IPOYHOCTE IPH UEHTpAlIbHOM CHATHH

gns
cTep KHEH BBIYUCISIIOT 10 (hopMyie

N
N (7.69)
AermRyYe

7.7.2.3 Ecma uentp Tskectd 3(PQEKTUBHOTO TMONEPEUHOTO CEUEHHs HE
COBITAJACT C LHCHTPOM THAMKCCTH TIOJTHOTO CCHCHHA, TO CICOYCT YUHTLIBATE MOMCHT
OT CMCHICHHSA ey vy HUCHTPAIEHBIX oceH X-x M V=) OTHOCHTCIIEHO TTOJIOMKCHHA OCH

JNEHCTBHS CHIIBI (CM. pUCyHOK 7.15).

Hononuurensupie MmomeuTel AM,, 1 AM., OT CMEIIEHMS LEHTPANILHBIX OCEeH
OTIPEAICISIOT 110 (hopMyTIam

AM, = N-ey (7.70)
AM, = N-ey, (7.71)
rpe ey H ENy — CMCLIEHHE LUCEHTpPalIbHLIX oceit Y-y U zZ-Z OTHOCHTECIIBHO

OCEBBIX YCHJ'lHﬁ.
,HO]'IYCKBCTCH HE YUHTBIBATE IKCUCHTPHCHTET B CIICOAYIOUINX CIIYYaax:

= CCJIH JKCHCHTPHCHUTCT MCHCC 1,5 % pasMcpa CCHCHHWA B HANPABRJICHHH
DKCICHTPHCHTCTA,

- €CJIM YYET HKCLEHTPHCHTETA IIPHBOANT K Dosiee O1aronpusTHOMY pe3yJibTaTy
[IPH ONPEJEIIEHUH HATIPSHKEHUIH.

| ]
'N
" ] |
L
L I
= 1
|
a) nojHoe 0) a(ppexrusnoe
NnorepevuHoc CCUCcHHE MONnepeHoe CeteHHe

Pucynor 7.15 = IpdpexTurHOE NONCPEUHOC CCHCHHE HIPH CHATHH

7.7.2.4 Pacuer Ha NPOYHOCThL CEUEHHH B MECTaX KpEIUIeHHsl pPacTsHYThIX
JIEMEHTOBR M3 OJIMHOUHBIX YIOIIKOB, [IPHKPENIISIEMBIX OJHOH MMOJIKOH OonTaMH HiH
APYTHMH  HAPEILHBIMH KPEMIJIGHHIMH W OJIHHOYHOTO pAacTSAHYTOTO Yrojika c
rnpezenomM Tekyuectd 10 380 H/mm? ciietyeT paccunThIBaTE 110 hopmylic

™ L3 N ‘
o T s T | 43

Lo
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N vy
Ae[,nRu Ye1

< 1; (7.72)

A
o€ Ye1 = (1},’: + 0[2) B;

31CCh Aep n — PPEKTHBHAS TIIONIA/L YTOJIKA HETTO;

A, — YacThb ceueHWs MPHUKPEIUIACMON MOJIKM YToNKa MEXKAy KpacM
OTBEPCTHUS U MIEPOM;

o, 0y [ —npunumatores no CI116.13330.2011 (tabmuua 6).

7.7.2.5 BeTBH COCTABHBIX CTCpXKHEH Ha pacueTHOH JUIMHE, PaBHOIM
PACCTOSIHUIO MEX/1y IIaHKAMM, A0JIKHBI ObITE TPOBEPEHB HA KPYTHIBHYIO H
U3rHOHO-KPYTHIIbHYIO (JOPMEI TOTEPH YCTOHYHMBOCTH.

7.7.2.6 PacueT coCTaBHBIX CCUCHHH M3 YroJmKoB miBemiepor, C- 1 Z-00paszHbix
npodumieii, COGIMHEHHBIX BIUIOTHYIO HITH HCPE3 MPOKIIAJIKH, CIEAYET BBIITONHATEL Kak
CIUIOUIHOCTCHYATBIX MTPH YCIOBHH, HYTO YHACTKH MEX/1Y COEHHSIOIIUME CBapHBIMH
IIBAMH WK IICHTPAMH KPaiHUX OONTOB HE MPEBLILLAIOT UL CHKATBIX 371eMeHTOB 307,
— Jutst cxatblX deMenToB U 70i,— Ul pacTAHYTHIX, MIPH YCIIOBHH MPOBEPKH BETBCH
Ha M3rHOHO-KPYTHIILHYIO (POPMY MOTEPH YCTOHYHBOCTH C YYETOM PACIEHTPOBKH, Ha
pacueTHOH [JMHE BETBH, PABHOH pACCTOSHHMIO MOXKAY TMUIAHKAMH WIM  Y3[aMH
pEIIeTKH.

7.7.2.77 PacueT pacniopok, YMEHBIIAIOIMX PAaCUETHYIO MIIHHY CKaThIX
ANEMEHTOR, CICAYET BRINOIHITE Ha YCHUIIME, pABHOE YCIIOBHOI rorepeyHoii cuie J,
B OCHOBHOM CXaTOM 3JIEMEHTE 110 (hopMyIie

-

N
Qu=7Yc'715:107%( 2330 — — |—, (7.73)
Ry ) @

riae N — nonHoe [TPOAOJIBHOC YCHIJIMC B CKBO3HOM CTCPIKHE,

op - KDE)(])(])HLIHCI—IT YCT'DﬁLIMBOC'I‘H IpH UEHTPaJILHOM CXKAaTHH COCTaBHOTO
CTCPIKHSL.

7.7.3 Pacuer 3j1eMeHTOB NPH H3rude

7.7.3.1 PacyctHas wHecymas crocoOHOCTL  [ONEPEYHOTO  CEYEHHs 10
H3THOAIONICMY MOMCHTY OTHOCHTENBHO OJIHOH M3 IVIaBHBIX ocel M, onpenensatoT
CITCAYIONIHM 00pa3oM:

- CCIIH MOMCHT COIPOTHBJICHHWS B(I)II}CKTI'[BHDTD CCYUCHHA W‘-‘,Lﬁf MCHCC, HCM
MOMCHT CONPOTHRICHKA [TOJIHOIO YIIPYroro CCHCHHA M/_\r,
My
WyerRyve
44 m

(7.74)
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- €C/IM MOMEHT cOlpoTHBiIeHus 3PheKTUBHOrO ceueHust W paBeH MOMEHTY
COIPOTHBJIEHHUS HOJIHOIO YIPYroro cedyeHust Wi win,

My
M
WP = 1. (7.75)

[Ipu u3rube B ABYX IJIaBHBIX [IOCKOCTSX!

Y = < 1,0 7.76
WyerRyYe T WyerRyYe o ( ) )

Dopmyner (7.75) u (7.76) npuMeHUMBl TIpH COOMIONEHHH CICAYIOLIHX
YCIIOBHH:

a) M3rndalonIMii MOMCHT JCHCTBYET TOMBKO OTHOCHTENLHO OJIHOH M3 IUIABHBIX
oceil MOMepeyHOro CCHCHHS;

6) KOHCTPYKTHBHEIN 2JIEMEHT HE MOJBEPKEH KPYUEHMIO HIIM KPYTHIIBHOIA,
H3rHOHO-KPYTUIIEHOH (opMaM [MOTEPH YCTOHUMBOCTH, WM TUIOCKOH (POPMBEI
MOTepH YCTOWYHBOCTH H3rnda, UiTH IIoTepH YCTOHYMBOCTH (POPMBI CCUCHHS;

B) YroJi (p MEX1y CTEHKOMH M monkoit npoduis donee 60°.

7.7.3.2 DpheKTHRHBIH MOMEHT CONPOTHUBRIEHUS W,y NOIKEH ONPENENsATLCS Ha
ocHOBE 3(PPEeKTHBHOrO MONEPEUHOro CEUEHMs!, MCILITHIBAIOLIEr0 M3THO TOJIBKO
OTHOCHTEILHO TOH TJIaBHOH OCH, OTHOCHTEJIBHO KOTOPOH TIPOMCXOAHMT H3THO
CTEPIKHS.

[Tpumeuanne — lonyckaercs oTHomeHHe Y = G2/ay 1pu pacuere Wes, Henodsiyemoe
Juist onpejencuus 3QQPeKTHBUBIX YHaCTKOB CTCHKH, BBIYHCIATL € HCTONBL30BAHHEM CEYEHHMS,

cocTosuero 13 3(pgexTHRHOI MomaaH CKATOH NMOMKH H NOJIHOH II01AH CTEHKH (CM. PHCYHOK
7.16).

bef’

Pucynor 7.16 — IdpdexTiBIOE NONIEPEYHOE CCUECHHE /LIS OTIPEAe/ICHUsT NPeeILHOT0
H.’il'HﬁﬂlﬂlllL‘l'U MOMCHT
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7.7.4 CosmecTnoe jieiicTBue n3ruda npoaobLHOH CHIIBI

IIpu coemecrHoM jedicTBUM  H3THOAIONIMX MOMEHTOR M MPOAOJLHON
CKUMaroLeldl Cuibl M OTCYTCTBHH IONEPEYHOH CHJIIbI, JIOJDKHO BBINOJIHATHCS
CIENYIOIICE YCIOBHE:!

N - M, + Ney My 4 NeN_y -
AEf Ry WEf.ny Wef.yRy -

(7.77)

rac Aer — >(QeKkTHBHAsS MJ0IIaAL MOMEPEUHOTO CEUEHHs MpH AcHCTBHH
PABHOMEPHOTO CIKATHS;

Wervay — MHHEMAJIBHBIH MOMCHT COTIPOTHBIICHHS (COOTBETCTBYIONIM

BOJIOKHAM C MAKCHUMAaJIbHBIMM YIIPYIUMH HalpsbkeHusiMu) 3 exTUBHOro
MOMEPEYHOro CeYEHHsI OTHOCHTENEHO COOTBETCTBYIOLLEH OCH;

€napy)  — CMEILEHHE LEHTPaJBHBIX OCEH X-X H -y OTHOCHTEIBHO
MOJIOKCHHS OCH ACHCTBHS CHIIBI, cM. 7.7.2.3.
[Mpumeuanne — Obosnavenns Neq, My g, M- ga 1 AM; = Nige i 38BHCAT OT COUETAHMS
COOTBETCTRYHMIIHX HOPMaJIEHLIX HAITPAACHHH.
7.7.5 CoBMecTHOC AciicTBHE TMPOAOCJLHON, TOMNCPEYHOH CHJIBI "
H3rudAI0IHX MOMEHTOR

Juist nonepeuHsIX CEUYEHHH [PH COBMECTHOM JEHCTBHH OCEBOH cuiibl N,
usrubaromiero MomeHta M u nonepeuHoi cuiiel O BIMSAHHE TIOCHEHHEH He
yunTeiBaetcs, eciu O < 0,50,,. [Ipu 3HaueHun nonepeyHoi cHiibl Oosee MOJI0BHHEI
MPEACITLHOIO 3HaYCHH HCCYIICH cTocoOHOCTH 1o 7.7.4 pH COBMECTHOM JICHCTBHH
MOMCHTA W TOMNCPCYHOM CHIIBI pacudcTHOE 3HAYCHHE HECYIIeH CrnocoOHOCTH
MOMEPEYHOTO CCHUCHHUS CJICAYCT ONPEACHATh M0 YMEHBIIEHHOMY 3HAHCHHIO
pacueTHOrO CONMPOTHRICHHS:

(1-pg)Ry, (7.78)

2 2
e = (2-1)"
7.7.6 Pacuer Ha nonepe4yHyio CHay

7.7.6.1 Pacuet 6anouHbIX KOHCTPYKLHI Ha ONEPEUHYIO CHITY BEIETCs B 30HaX
y KpalHUX ONMop M 30HAX HAJ [NPOMEXKYTOUYHBIMH ornopaMu (B HepazpesHbIX
0anouHbBIX cHCTEMAaX, IJIe [OMepPeUHbIe CHIIBI OKA3bIBAKOT CYIIECTBEHHOE BIIHMSIHHE
Ha Hecyllylo clocoOHOCTE CTeHOK 0allok, 0CcOOEHHO B 30HAX MPOMEKYTOUHLIX
Ornop, TJe MaKcuUMalikHas T[IOfMepevHas CHa COYETACTCS CO 3HAUYHTENLHBLIM
H3rHOaOIMM MOMEHTOM W B OTJE/LHBIX CIIydasX ¢ [MPoJ10JIbHOH CHIION).

e — RS PR

o0



CIl 260,1325800.2016

Hecymyto criocoGHOCTE MOTEPEYHOrO CCHCHHUsI OT JACHCTBHA TMONCPEHHOIH
cuiisl O,y BBIMHUCIAIOT 110 (hopMmyne

_ YchwtRs 779
QW sin a ' ( . )
rac R‘\- — pacCHETHOC HAIPMAKCHHE TIpH CABHIC, YYHTBIBAIOIICC TIOTCPIO

YCTOHYMBOCTH CTCHKH, NIpUBEACHHOC B Tabmuie 7.4;
h, — BBICOTAa CTEHKH MEX]Y CPEIUHHBIMH IJIOCKOCTAMH MOJIOK;
0. — YroJ HaKJIOHa CTEHKH OTHOCHTEILHO [MOJIOK.

Tabnuua 7.4 - PacueTHbic HANPSAKEHUA Ry IPH cABUTE

CTEHI‘C&I 6&3 ANIEMEHTA CTEI—!K.F] C BJIEMEHTOM
YCJlUBHE{S{ I’I'lﬁ[{l)(:']'h CTCHKH &
JKCCTKOCTH Ha orope JKECTKOCTH Ha onope™
Aw < 0,83 0,58 R, 0,58 Ry
0,83 < A, < 1,40 0,48 Ry, /X, 0,48 Ry, /Ay
Ay = 1,40 0,67 Ry /A2, 0,48 R, /A,

* DneMeHTBl  IKCCTKOCTH  HA onope, TaKHC KdK pGGpil AMCCTKOCTH, YCTAHOBICHHLIC JUIs
MPEIOTEPAINCHHS HCKPHBIICHH i CTEHKH H PACCHUHTAHHEBIC HA BOCIIPHATHC DI'ID]JHDﬁ PCaKIiHH.

7.7.6.2 YcioBHYH THOKOCTE CTEHKH A, BBIMHCIIAIOT MO (hopMyIam:

- 17151 CTCHOK Oc3 MPOACNIBHBIX JICMCHTOB MKCCTKOCTH

T = 0346 |22, (7.80)

s

- JIA CTECHOK € TTPOAOJIBHBIMHA 3JICMCHTAMH KCCTKOCTH

- 5 5,34R — 5 R
. 0,34—(5?'1 %, Ho He MeHee Ay, = 0,346-* /?”, (7.81)
t
Y
246 (X1 V3
rae k, = 5,34 + — (—5) :
L 5d

[, — MOMEHT MHEpLMH CEYeHHs! OT/CNBHOTO MPOJOJABLHOTO 3JIEMEHTA

FKECTKOCTH, OIpPEACNIEHHOTO, OTHOCHTEIBHO OCH d-d, HpOXD,ﬂﬂﬂlCﬁ Hcpes
LHCHTP TAMKCCTH CCHCHHA pt‘:ﬁ])ﬁ, MapainciEHO THIOCKOCTH CTEHKH,

54— 00111as HAKITOHHASA BRICOTA CTCHKH (TIPH HAIMYMK HAKIIOHA), BKIIOYAS
MEPUMETP TIPOIOJIEHOIO pedpa JKEeCcTKOCTH 110 0CEBOH JINHUH;

S — HAKIJIIOHHAS BLICOTA CTCHKH.

47
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7.7.7 Kpyuenue

KacarensHbie HAaMpsKEHHA OT [MOIMNCPCHHBIX CHII, ceoboHOrO KpY4YEeHH,
HOPMAJIEHBIC H KACATCITBEHEIC HAMMPAKCHUA OT CTCCHCHHOT'O KPYUEHHA ONPEOCIIAI0T
C HCTIOJE30BaAHHCM TCOMCTPHYCCKHX XapaKTePHCTHK TIOJHOIO CCHCHHAL. B
MOMCPCHYHEIX CCHCHHAX, MOJIBCPKCHHEIX KPYYCHHIO, HNOJDKHBI OBITH BHITTOJIHEHEI
CICOYIOIHE YCIIOBHS!

Or < YeRy; (7.82)
Ter = YeRs; (7.83)
Voir2 + 31,2 < YRy, (7.84)

¢ G;, — pacHeTHOE CyMMapHOEe HOPMAaNIEHOE HATIPAKEHHE, PACCUHTAHHOC U1
COOTBETCTBYHOLIEro paccMaTpHBacMoro B(I)CIJCKTPIBHOI‘O [TOMepeYHOoro
CCHUCHHA,

Tty — PAacUeTHOE CYMMApPHOC KaCATCIILHOC HAIPsKEHHE, PacCHUTaHHOC
IJIs TIOITHOT'O TMOTIEPEYHOTrO CCHCHHA.

C}’MMEI]JHOB HOPMAJIEHOC HAMNPMKCHHUEC Oy M CYMMAPHOE KaCaTEIIBEHOC
HAIPAXKCHHUC Tior,r BEIYHCIAIOT 110 (I)O}'JM_‘{JI&M:

Ototr = Ony T+ Omy,r + Opyr + Ows (7.85)
Teotr = Toyr T Toxr T Ter + Twes (7.86)
rae G,\-jrp.;- — HOpMAaJIbHOC HAMNpAMKCHHC QT I»ISI"HGEI}O]_L[EFO MOMCHTA M.‘Ed

(OI'IPCII.CJ'IHETCFI T3 3(]')(|)¢I{'I‘HBH01“O IOTIEpEYHOro CC'—ICHHFI);

Opyy — HOpMaJbHOE HanpshkeHHe oT Harubdaromero momenta M. gy
(ompeaensiercs: ajist 3G PEeKTHBHOTO MOMEPEIHOTO CEHEHHUS);

G, — HOpPMaJibHOE HAMPSHKEHHE OT OCEBOM CHikl Ny (onpejensercs st
3(PEKTUBHOrO MOTEPEUHOT0 CCHEHMS);

Gw, — HOPMAIBHEIC HANPAMKCHHA OT ACTUIAHAIIHH (DI'IPE,D,QJTSIETCH pIRIE
MMOJIHOTO TTIOIIEPCHHOTO CC‘-IGHP!F[);

Tgyr = CIBHUTAIOIICC HAMPHKEHHE OT HONEPeuHON Ccuitbl Vg4
(ompenensaeTcs IS MOTHOTO MONEPEUHOTo CEUSHHU);

Toy,r — CHABHIAIONIICC HANPAXKCHHE OT HDHGPC‘-IHDﬁ CHnel V. g
(OU]JC,I[CJTRGTC}I JUTS MOJIHOTO [NOMNEpEYHOTO CC‘-]CHHH);

Trr — KACATCIIBHOC HANPAKCHHUE OT cBOOOAHOTO KpYHUCHHA (DI]]JCHCHHCTCH
IS TIONTHOTO MTONEPEYHOro CC‘-ICHHH);

Ty, — KacaTClLHOC HAlpsKCHHWE OT HOCIIaHalHH (DI'I[)GJ[CJ].‘-IG’I"CH JUTA
MOJIHOTO TTOIMEPEYHOro CG‘ICHHH).

48 [ I
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7.7.8 Pacuer Ha yCTOHYMBOCTE LEHTPAJILHO CKATHIX CTEPKHENH

7.7.8.1 Pacuer Ha ycTOHUHBOCTE LUEHTPANLHO CHKATLIX CTEPIKHEH CIUTOMIHOIO
CEUCHHS CJAEAYET MPOBOAUTE M0 (hopmyre

N
B 7.87
PAefRyYe ( )
rme @ - KOD(I)(])HLIHCHT YCTOﬁHHBDCTId IIpH  LOEHTPalIbHOM  CKATHH,

MPUHUMACMBIH B 3aBUCHMOCTH OT mNpHBencHHOH THOkocTH A mo CII
16.13330.2011 (nywxr 7.1.3 wnm rtabmuua JI.1 npunoxenus [, Tum
CEeUEHMS! B COOTRETCTBHH C IAHHBIMH Tabnuuel 6.3):

T _ ley [Ryder
A= o } A’ (7.88)

rae lop — pacucTHas JUTMHA CTCPIKHA;
lef — paguyc MHEPUUH 3PPEKTHBHOTO ceueHus, OpyTTo.

s DJIEMCHTOB ~ HECHMMMETPHYHBIX  CEUEHHH  clieyeT  YYHUTHIBATD
JIOTIONMHUTENBHBIH ~ MOMEHT  AM = Ney,  BBI3BaHHBIH  3KCLUEHTPHCHTETOM
LIeHTpaibHOH ocu a(hdexTnBHoro ceuenus (cMm. pucyHok 7.15), a coBmecTHOC
NEHCTBHE OCEBOH CHIIBI H MOMEHTA CleyeT npuuumath 1o 7.7.10.3.

7.7.8.2 Jlna 31eMEHTOB M3 OTKPbITBIX KOCOCHMMETPHUHBIX [ONEPEUHBIX
ceucHHH (Hampumep, Z-o0pa3HbIX ¢ OJMHAKOBBIMH IOJKAMH) KPOME MPOBEPKH
YCTOHYHMBOCTH MPOIONBLHOTO H3THOA CTEPKCHE CICAYCT ITPOBEPATEL HA KPYTHIIBLHYIO
(opmy rmorepu ycToH4YNBOCTH:

— OTKPBITLIC CCUCHHA C OJIHOH OCBbIO CHMMETpHH (cM. pucyHok 7.17) cnenyer
MPOBEPATH HA H3THOHO-KPYTHIIEHYIO (hOpPMY MOTEPH YCTOHUHBOCTH;

— OTKpBITBIC CEUEHHS] C HECMMMETpPH4YHOHI ()opMoil MomepevyHoro ceveHwsl
CIIEyCT MPOBEPSITL U3 YCIIOBHS TOTEPH YCTOHYMBOCTH 110 KPYTHIEHOH (popme
MJIH M3THOHO-KPYTHIBHOH ()OpPMBI MOTEPH YCTOHYHMBOCTH, KOTOpas MOKET
OBITE McCHEC, UCM Hecyllas CIOCOOHOCTh 2NIEMEHTa M3 YCIIOBHA MOTEpH
[I0CKOH (POPMBI YCTOHYHBOCTH.

Pacuernyto Hecyuiyio cnocobnocts N U3 YCIIORHS MOTCPH YCTOHYHBOCTH T10
KPYTHABHOM WM M3TMOHO-KPYTHIABHOM  (opMe clcAyeT OMNpelessiTh B
cooTBeTcTBHU ¢ 7.7.8.1 n 7.7.8.4.

Ly
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Pucynok 7.17 — Tlonepeuiibie ce4eHust, HPEAPACHOI0KCHHBIC K H3rHOHO-KPYTHILHOI
thopme norepn yeroiiunsoeru

7.7.8.3 Kputnueckyto cuiy Ne.r Ul U3THOHO-KPYTHIIBHOH (hOpMBI moTEpH

yCTOﬁ‘-IHBDCTM B ynpyroﬁ CTaIHH CBO6OJIHD OIMCpPTOTrO CTEPXMKHSA BBIYHCIISROT 110

thopmyne

1 n?El,
Nerr == |Gl +—5— )3 (7.89)
Lo I7

ig=i2+i2+xg+y¢
rae G — MOIYJIb CIBHTA;
I, — MOMEHT MHEpIUH TTPH CBOOOIHOM KPYHEHHH TTOJIHOTO CEUEH M,
I\, — cekTopHalIbHBIH MOMEHT WHEPIIMH MOJHOTO CCUCHHUS;
iy — pagMyc MHEPILHH MOJHOTO CEUEHHs OTHOCHTENLHO OCH Y-V,
Iy — paJlyC WHCPIIHH MOJHOTO CEUEHHUs] OTHOCHTENBHO OCH Z-Z;

[ — pacyernas JJMHA DJICMCHTd, TEPAIOIIETO YCTOHUHBOCTL 110
KPYTHUIIBHOH (popMme;

X0, Yo —— KOOPOHWHATBI LCHTpa CIOBHTa OTHOCHTE/BHO LCHTpPAa THMCCTH
MOJIHOT'O TTOTICPCHHOTO CCUCHMA.

50 ,‘
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Tabnuua 7.5 — KpuBble 10TepH YCTOHYMBOCTH ISl PasjiMulibiX THIIOB
MonepeyHbIX ceyeHui

IToTeps Kpugas norepu
Tun nonepeunoro ceveHus YCTOHUMBOCTH | YCTOHYHMBOCTH
OTHOCHTENIBHO OCH
Jliobas b
y-y a
Z-Z
JlioGan h
JliobGas c
HITH ,['IPYI'()E l'l(H'lEpE‘-IHOE ceveHHe

7.7.8.4 lns ceueHus ¢ ABYMST OCSIMHM CHUMMCTPHH (Hampumep, yo = Xo = 0)
KPUTHYCCKYIO CHIY Ny U1 M3THOHO-KPYTHIIEHOM (DOPMBI TIOTEPH YCTOHYHBOCTH
YIPYTOi CTaJIMH BRIYHCISIOT 110 (hopmylie

Ncr.’I‘F = Ncr,T: (7.90)

npu 3TOM Neppp < Nepyy 80 Neprp < Nege e

FAD ' 51
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YcnoBHy0 'HOKOCTE A MPH KPYTHIBHOH WIH M3rMGHO-KPYTHIILHON (opMe
IIOTEPH YCTOHUMBOCTH BRIYMCIAIOT 110 (hopmysie

(7.91)

rie Nep = Negr, ect Nep < Nyer; 30€Ch N7 — KPUTHUECKES! CHITA TIOTCPH
YCTOHYHBOCTH B YNPYIoi cTainy 110 H3rHOHO-KPYTHITEHOIH hopMe;
Nep,7 — KpUTHHCCKas CHJIA TIOTEPH YCTOHUHBOCTH B YIPYroil CTAauH 110
KPYTHJIBHOIH (hopme.

[Ipu kpytuasHOi MM M3THOHO-KPYTHILEHOH (OpME MOTEpH YCTOHYHBOCTH
COOTBETCTBYHOLIHE MPE/ICIBLHBIC 3HAUCHHS MECTHBIX H3THOOB MOMKHO ONPEICIHTE
mo CII 16.13330.2011 (rabnuua /1.1), COOTBETCTRYIOMINE OCH X, ISl A = TrA,p, JIs
THITOB CeUeHHH no Tabuuie 7.5.

7.7.8.5 Jlns morepeuHsX CeuYeHHi, CHMMCETPHYHBIX OTHOCHTENBHO OCH Y-y
(manpumep, zo = 0), B yIpyroi crajni KPUTHYCCKYIO CHIY Ny.7p IUIsl H3THOHO-
KPYTHJILHOH ()OPMBI IIOTEPH YCTOHUHBOCTH BLIMHCISIOT TI0 (hOPMYIIe

2 2
_ Nery Nerg __ Ngr (Yo Nerr
Nor.re = "2 |1 43t (1 _NL-,-,,,) +a (%) ol DL

rnef=1- (ﬂ)

ig
7.7.8.6 Pacuernylo mmHHY [r 3JEMEHTa, TEPSIOMIETO YCTOHYMBOCTL [0
KPYTHIBHONH MM M3rHOHO-KPYTHIARHOH (opMe, CIEIyeT ONPEeAeNsiTh C YHETOM
CTCTICHH €T0 3allieMJIEHUsl OT KpYyYeHHs W ICTUIaHalMK Ha Ka)KIOM KOHIIE 3/eMeHTa
TUTHHOIH L.

B 3aBucumocTH OT THIIA COC/JIHHCHHA Ha KOHIaxXx D>JJICMCHTA MOIyT
NMPHHHEMATBCH CICOAYKOIIHC 3HAYCHHKS 17‘/[..7'1

1,0 — pns coeaunenuit, obecreunBalOUIMX YacTHYHOC 3aKpeIuicHUE OT
KpY4YeHHs H JleriaHauuu (cM. pucyHok 7.18 a));

bb
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0,7 — nnsa coenMHEHHH, 00cCHEUHBAIONIMX 3HAYHMTCIBHOC 3aKPCMICHHUC OT
KpyueHus ¥ Aeranamnnu (cM. pucyHok 7.186)).

a)

i
—
[meHka

—_—

6)

¥

I

L

(e4eHLE KoAOHHY , CmDDKU

El) COCJIMHEHHA, obecneunBaloIHE HACTHHHOE JaKpeIUIEHHE OT KPYUCHM:A W ACTIAHALLH L

6) cOe/INHEH S, 0DeCcTIeUHRAIOIIHE 3HAUHTENLHOE JAKPENIIEHHE OT KPYUEHHA W JIETUIAHAIIHH
('_iEiM KHYTBIC CEHYEHHH HIIH CEHEHHA C Oonramu, IPOXoAALIMMI HYEPE3 IBC CTCHKH 3III3MCI”I'I.'3)

Pucynox 7.18 = 3akpenienne oT Kpy4YeHust U AeljIaHaunm

7.7.8.7 Pacuer cocTaBHBIX CCUYCHMH H3 yroakoB mmsemnepoB, C-o0pasHeix u
2-00pa3HbIX Mpo(uiIeH, COCIMHCHHBIX BIUIOTHYIO HJIM HCPE3 MPOKJIAJIKH, CICIYCT
BBIMIOJHATE KAK CIUIOIUHOCTGHYATHEIX TMPH YCIOBHH,  YTO YYACTKH MEKIY
COETMHSTIONIMMH CRAPHBIMK IIBAMH MITH LIEHTPAMK KpailHUX OONTOB HE NPEBBILLAT
JUIST CKATBIX 21eMeHTOR 307, — st cxaThiX aneMeHToB H 70i,— A PacTAHYTRIX, IIPH
YCIIOBMH TIPOBEPKH BETBCH HA M3THOHO-KPYTHIIEHYIO (JOPMY [OTEPH YCTOIYUBOCTH €
YUCTOM JIONOJIHUTENBHLIX MOMEHTOB AM=Neyg,), Ha pacueTHOH JUIMHE BETBH,
PABHOH PACCTOSIHHIO MEXTY IIIaHKAMW MM Y3/1aMK PeIlIETKH.

7.7.8.8 YcnoBHas rudKocTh MEX1y Y3/1aMH BETBEH, pacKpeIIeHHbIX peLleTKaMu,
JojkHa ObiTh He Donee 2,3 M He JOIDKHA [IPEBBILATH YCIOBHYIO NMPHBCIACHHYIO
rUOKOCTEL CTEPIKHS B LIEIIOM.
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7.7.9 O6mas ycToiuMBoCcThL H3rudaemMbix 0anoxK

7.7.9.1 PacuerHoe 3HayeHHe Hecyllell crocoOHOCTH 10 YCTOHYHMBOCTH
MI0cKoH (opMel M3ruba A 0anok, HE pacKperieHHEIX M3 TIOCKOCTH NeHCTBHA
u3rubaroIero MOMEHTa, CICLYET MPHHUMATE PABHBIM

Mp
— =1, 7.93
X!.TwefRy ( )

T€ Y¥r7— TMOHMXaOWHH KO3 (PULHMEHT NPH MOTEPE YCTOHUHBOCTH MIOCKOH
(hopMmbI H3THOA.

[Mpumeuanune — llpu onpenenennyn Wer oTRepeTHS HA KOHIE DANKH YHUHTBIBATE HE

cnejIyer.

7.7.9.2 Jns u3rubaeMeix 3JEMEHTOB [MOCTOSIHHOIO [ONEPEYHOro CeueHHs

3HaveHue X = 1,0 IpH COOTBETCTBYIONIEH YCIOBHOM THOKOCTH A, ; BRIMHCIISIIOT 10

(hopmyne
sy 1 4
Xur = —, (7.94)
q’LT‘I‘\‘m%T_?LLT
- s
rjic q)I.T = [1 A GI-T(ALT - 0,2) + AI-T.I‘ (795)
31eCh Oy — KOXP(HUIMCHT, YUHTHIBAIOIIMHA Ha4YaJbHBIC HECOBEPIICHCTBA
npuHuMaemMslit pasubiM 0,34 (tabnuua 7.6, kpuBas norepu
YCTOHYHMBOCTH b);

= W_-._-Ry
ALT = M i (796)

cr
rone M. — KpHUTHYECKMH MOMEHT MMOTEPH YCTOMHHMBOCTH TJIOCKOH (pOpMBI

u3rnba B ynpyroil crajummu, onpeaenceHue M NpPUBEJICHO B
nputoxkeruu 1
X,y — 3HaueHwe Bwluucisiercss no dopmynam (7.94, 7.95) unm
cooTBeTcTBYET 3HaveHH0 ¢ o CII 16.13330.2011 (Tabnuua
J1.1) nna Tana ceueHns b u A = mA,.
Tabnuua 7.6 — Pexomenjyemble 3HaAYCHUS KOAIPPUIMEHTOB, YUUTLIBAIOIIHX

HAYAJILHBIC  HCCOBCPIICHCTBA, /JIi KPHBBLIX MOTEpH
YCTOHYHBOCTH MJ10CKOH opMbl H3rnba

Kpugas norepu ycroiuMBocTH a b C

Koathpmmenr arr 0.21 0,34 0,49

7
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7.7.9.3 Ilpu onpenencaun My, NTPUHAMAIOT TCOMETPUHCCKHC XaPaKTCPHCTHKH
MOMEpPEUYHOT0  CceueHHsA OpyTTo #  YUWMTHIBAIOT  YCIOBHMA  3arpy»KcHHS,
JIEHCTBUTENLHOE PACNPEAC/ICHHE MOMEHTa M PACKPEIJIEHHs M3 TJIOCKOCTH
JAeHcTBHS U3rHOaloILEro MOMEHTA.

Just yuera uameHenust u3rubarouiero MoMeHTa B Dallke Mexy alleMeHTaMu
OOKOBOTO  pacKperuvieHHs,  MOHMWXKAMHUA  kKo3QPUUMEHT ¥y  MOXKHO

CKOPPEKTHPOBATL CIIEAYHOIIHM Uﬁl)EIBOM :

XLt
Xitm = f <1 £7.97)
m
= 2
fn=1—050 —-k.) [1 — Z,O(ALT — 0,8) ] = 1; (7.98)
rae k. — nonpaeounslii koadduupent, npuHuMaemMslii no Tabnuue 7.7.

Tabnuua 7.7 — INonpasounsie kodpduunentsl k.

Dnopa MOMCHTOR k.

1
1,33 — 0,331

0,94

0,90

0,91

0,86

0,77

0,82
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7.7.10  YcrolyuBOoCTL NPH BHEUEHTPEHHOM  CHKATHH  3JICMCHTOB
CILIOLIHOTO CeueHHUs!

7.7.10.1 Pacyer Ha YCTOHYMBOCTH BHCLCHTPEHHO CHKATBIX CTEpPIKHEH
COCTABHOTO CCYCHHA, COCAMHCHHBIMH HEMOCPEJACTBEHHO CTEHKAMH HIIH depes
npokiaaxu (pucynox 7.19) cacayer BLINONHATE KaK PACUET CTEPIKHs B LETOM, TaK
1 OTNEIBHBIX €I'0 BETBCH.

\
v A% 2 4

Pucynok 7.19 — CeqeHnst CIUIOIIHBIX CTCPIKHEH KOJOHH U CTOCK

7.7.10.2 Cratrueckuii pacuet cBOOOIHO OMEPTEIX OJHONPOICTHEIX 2IEMCHTOR
C MAPHUPHBIMH OMUPaAMH KOHIIOB C HCMPEPBIBHBIM HJIH JHMCKPETHLIM OOKOBBIM
PACKPEIMICHHEM MPOBOAAT C YHUCTOM HaYallLbHBIX HECOBEPIIEHCTB, YKa3aHHBIX B
5.3.2, npoBepKy Ha YCTOHYHBOCTE JJIEMCHTOR MOCTOSIHHOIO CEUEHHS C ABYMSI OCSIMH
CHMMETPHH, HE UYBCTBUTENLHBIX K KPYUEHHIO, CIIEAYET BBIOIHATh B COOTBETCTBHH
CO CIHEAYHIOLIHMH MOJIOKEHHIMU:

-  OJIEMEHTBLI, HE HCIIBIThIBAIOIIHE ,I[E(])DPME[U,HH KPY4YCHHA, HANMpHUMCpP
3aMKHYTBIE CECUEHHS WIIH CEUCHH S, PACKPEIINICHHBIC OT KPYHYCHHA,

- JJIEMEHTEI, HCIIBITRIBAKOIIHE ,HG(]JOPME.L[HH KPYHCHHA, HANPHMED DJICMCHTEI
OTKPBITOI'0 CEUCHHSA U HE PACKPCIIIICHHBIC OT KPYYCHHA.

Ilposepky Hecyiiei CcHOCOOHOCTH JICMEHTOB KOHCTPYKTHBHBIX CHCTEM
JIOIYCKaeTCs BBIMONHATBC Kak Il OTACITBHBIX OJHOMPONETHRIX 3JIEMCHTOBR,
«BBIPE3aHHBIX» U3 CUCTCMBI.

7.7.10.3 Jlns coxaTo-u3rnbacMelXx (BHELEHTPEHHO CKaTblX) 3JIEMEHTOB
JOJKHBI BBITIOJHATBCA CIACAYIONIME YCIOBUS:

N My + AM, o, M, +AM,,,

— P 4 | - .y
(PerfRy XLTWx.efRy Wy.efRy

< 1 (7.99)

M0
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N, Tk Myp + AM, My, + AM,, ,

(PyAefRy vE Xer Wy er Ry vy Wy,efRy

<1,  (7.100)

roe N,, M., w M,, — pacueTHble 3HAYCHHS CKUMAIONICH CHIBI |
MaKCHMaJbHBIX MOMEHTOBR OTHOCHTENILHO OCeH x—x W y—y
COOTBETCTBCHHO;

AM, ,, AM., — MOMEHTBI OT CMELIEHHS! [IEHTPA TIIKECCTH OTHOCHTEIBHO
OCCHX—XH Y-y,

Oy U @, — MNOHMXKAUKHE KOIPPHUIMCHTE TPH TUIOCKOH (opMe MoTepu
YCTOHYMBOCTH,

¥LT— MOHIKAIOMIHH KOYPQMHIHEHT IIPH [IPOBEPKE YCTOHUMBOCTH [LITOCKOH

dopmer maruba, cm. 7.7.9. Jlust dneMeHTOB, HC UYYBCTBHTENLHBIX K

nedopmanmam kpyueHus, y.r = 1,0;

ke, ky, ky, ky — xoddduiuentel B3aumoueiicTBus (MOTyT OBITH

OMpeeIieHb! 110 MPHIOKEHHIO B).

7.7.10.4 I1pu onpeieneHuu M, NPUHAMAIOT FCOMETPHYCCKHE XapaKTEPHCTHKH

MONEPEUYHOro  CeYCHHA OpyTTO M YUMTBIBAIOT  YCIOBHS  3aTpY)KCHHS,
INEWCTBHTEILHOE pACTPEACICHUE MOMEHTA M PACKpEIUIEHHs W3 [UIOCKOCTH
JICHCTBHSA H3rHbamero MOMeHTa.

7.7.10.5 J[omyckaercs juisi TIPOBEPKH YCTOWYHMBOCTH CHKATO-U3THOAEMBIX
3JIEMCHTOB HCITOJIb30BaTh YIPOLEHHYIO hopmyny

(_”v_)o'a + (L)D'B < 1,0. (7.101)

PxAeriy XLtWaerRy

7.7.11 Pacyer UHEHTPANLHO CKATHIX H PACTSHYTHIX YJIEMEHTOB
CKBO3HOTO CCYCHMHA

7.7.11.1 Pacuer Ha npo4HOCTB DIEMEHTOB CKBO3HOTO CEUEHHs! Ha ITPOYHOCTE TTPH
LCHTPAIBHOM PACTSKEHHMH M COKATHH JBYX TIPO(HIICH COCTABICHHBIX M3 LIBEJUIEPOB,
C-00pasHeIX H Z-00pa3zHelX Npoduiiei, COeTMHCHHRBIX TUNTAaHKAMH HITH PEILETKaMH (CM.
pucynok 7.20), cnejtyer npooauTs no (opmynam (7.87) u (7.88), rae Ag u Ao -
nonHasg ¥ AQeKkTUuBHas onEas BeeX pabouux CTCpIKHEH, BXOMAIMX B COCTAB
PELICTYATOrO 3IIEMEHTA.

H
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a) JIBYXBETBEBOIi CTCPIKCIL 6) crepikeh © HETLIPLMH BETBAMH
Pucynor 7.20 — CTepHH CKBO3HOTO ceUCHHs, 00LEAMHEHHBIC JIAHKAMM 1
peuieTroi

7.7.11.2 PacueT Ha yCTOHUMBOCTH CXKATHIX CTEPIKHEH CKBO3HOTO CCUEHHS THIIA ¢,
JIBC BCTBHM KOTOPBIX COCIHHEHE! TIAHKAMH WIIH PELUETKAMM, CIIE/YeT BBINOJIHSATE 110
(hopmyite (7.86), Ipu 3TOM KOIDPULHEHT (P OTHOCHTENLHO OCH, TEPICHANKYITSPHOH
MmIaHkaM M penietkam, cineayet onpeuensts mo CIT 16.13330.2011 (rabauua /1.1
IUIA CeuCHHM THIa b w3 wsemiepos, C-00pasHbiX M X-00pasHbIX Ipohunei) c
3aMCHOM Lf Ha 3HA4YCHHC ief.c: KOTOpOE CIEIyeT ONpeAelsiTE B 3aBHCHMOCTH OT
Xepp 10 T7.11:3.

7.7.11.3 YcTOHYHBOCTE OTHCIBHBIX BETBEH JOJKHA OBITH NPOBEPEHA KAK HA
M3rHOHyo (opMy 1OTEpH YCTOHUMBOCTH TAaK M HA KPYTHIBHYIO M H3THOHO-
KpPYTHJIBHYIO (hOpMBI TIOTEpH yeToituuBocTH o 7.7.8.4 — 7.7.8.6. Cuientyer Tax e
YUMTHIBATL  MOSABJICHHUC JOMOJHHTCIBHBEIX MOMEHTOB AM=Ney, BhI3BAHHBIX

58 |
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CMCILICHUEM LICHTPAJIbHBIX 0Ceil -y U z-z OTHOCHTEJILHO OCEBBIX yCuiui o 7.7.2.3,
a TaK € PaclleHTPOBKOH peICTKH.

7.7.11.4 llpuseneHnyio ruOKoOCTs Agf o NS CCHCHMI THIA @ C JIByMS BCTBAMH
(pucynok 7.20a) Berucsiior 1o popmynam:

- OJA KPCHHEHHFI IMIaHKaMH

e _2 e
Aef,c = le,ef T 0182(1 G n)?\bl,ef: (7.102)
rae n= Iorerho
it o
= —2 AE_f
— 1711 COeJUHEHUsI PelleTKaMK A Fn ™ Ayert+ @ . (7.103)
7 Agrer

d3
rae o= 10—
hga

[IpuBeIcHHYIO0 THOKOCTh Agp . JUISl CEUEHHH THMA b C UETBIPBEMS BETBSMH

(pucyHok 7.206) BEIUMCISAKOT 110 (popMyIam:
- AJ151 COeAMHEeHHs TIJIaHKaMHU

— —2 -2 -2
Aé?f,c = \/;\'JI.ITIEX,EI‘ + [0,82(1 + n)Abl'ef + (1 + nz);\bz'ef], (7.104‘)

Ip1,epby Ipaerbs
rae ny = ————; n, = ——=.
11y 21

- 1A COCOHMHCHHA PCIICTKAMH

- =2 Ag ef) Acr
Aere= [A + | 0q 40 ’ ; €7 05)
ef.c y.max.ef ( 1+ ZAdz.ef Adl.ef
d3 d3
rae oy = wa—lb; a, = 10b22—lb,

Aef e — NpHBeeHHas, 3 hekTHBHAL THOKOCTh CKBOHOTO CTEPXKHS B LIEJIOM B
[JIOCKOCTH NMEPTIEHIHKYISIPHOR OCH y — y;

Xm,e r — TpHBECcHHasA, spdpexrrBHas  rHOKOCTL  BETBH  OTHOCHTEIBHO
cOOCTBEHHOH OCH rapaie/ibHOM OCH Y — y;

Ab2.er npuBeaeHuasn, APPpekTHBHAS THOKOCTL BETBM  OTHOCHTCIBHO

43
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CODCTBEHHOI OCH MapaIeNBHOH OCH X — X;

hg — paccrosiHue MOKIY LCHTPaAMU TSHKECTH CTEPIKHEH]

l, — mar nnaHoK, BEICOTA MAHENH PELICTKH;

Ip1,er — 2PEKTHBHEIH MOMEHT MHEPIMH BETBH OTHOCHTENBHO COOCTBEHHONH
OCH TapajuieIbHOH OCH ¥ — V;

Ipzer — 3 ekTHBHBIH MOMCHT HHCPUMH BETBH OTHOCHTENILHO COOCTBEHHOM
OCH MapajuieILHOH OCH X — X,

I5q, 153 — MOMEHTBI MHEPLIMH TIAHOK OTHOCHTENRHO oceit /-1 u 2-2;

Agf - 2(dexTrBHAA MIOMIALE BCEIO CKBOZHOIO CTEPIHKHS;

Ag1,) Agp — TUIOIIAAL CEUEHHs PACKOCOB peLleTkH (IIPH KPECTOBOH PEHIeTKE —

JABYX paCKDCOB), pﬂCHDHD}KEHHbIX B IHIQCKOCTHX, nﬂp”el-lﬂ”l(yﬂﬂPHBIX
I-1wu2-2.

7.7.11.5 B CKBO3HBIX CCHCHHSX C TJIAHKAMH YCJIOBHas TMOKOCTB OTHENbHOM
BCTBH Ha YYacTKE MEXKAY CBAPHBIMH [IBAMH WJIM KpaiHHMM D0NTaMH I0/DKHA OBITh He
mence 1,15. Beter Ha pacueTHO#H ANMHE MEKLY TUIAHKAMH IOJKHEI OBITE TIPOBEPEHEI
Ha U3rHOHO-KPYTHIILHYIO (DOPMY MOTEPH YCTOHUMBOCTH BETBH B MPE/ICTAX PACUCTHOH
JUTHHBI MEXJ1y KpeIrieHUsMH TITAHOK MITH perieTok ro gopmynam (7.91) u (7.102).

7.7.11.6  VcnoeHass rubKOCTE MEKAY Yy3MaMH BCTBEH, pacKperyieHHBIX
peuieTkaMi, JoibkHa ObITe He Oosee 2,3 M HE JIOJDKHA TPEBBINATE YCIIOBHYIO
IMPUBEJEHHYIO THOKOCTE CTCPIKHS B LIETIOM.

7.7.11.7 Pacuer coeMHHTENLHBIX TUIAHOK W DJICMCHTOB PEIICTOK CHKATBIX
CTCPYKHCH CKBO3HOI'O CEUEHMsl CIIE/YET BhIITOIHATE HA YCIOBHYIO MOMCPEYHYIO CHITY
Ou, TPHHUMAEMYIO MOCTOSIHHO# MO BCEH JUTHHE CTEPHKHS 110 hopmyJie

s E\N
0, =v;+7;15+10 2330 ——)—, (7.106)
Ry )@
rae N — nonHoe NpojoibHOE YCHIIME B CKBO3HOM CTCPIKHC;
@ — ko3pPUUMEHT YCTOWYHBOCTH MpH  [ICHTPaIbHOM CXKATUU
((mma cevenuit tuna no tabmuue 7.5) u CIT 16.13330.2011 (mpunoskerne

A1)

7.7.11.8 VYcnoenyto nonepeunyto cuiy (O, CleLyer pacipelensiTh TOPoRHy
MENCTY PELIETKAMH W TIaHKaMH, JICKAIIHMHI B [IJIOCKOCTH, MIEPIIeHAUKYIISIPHOM OCH,
OTHOCHTENIBHO ~ KOTOPOH  NPOBOJMTCS  MPOBEPKA  YCTOWYMBOCTH. Pacuer
COCJIMHUTENBHBIX TJIAHOK M WX MPHKPENJICHWH  CIEAYEeT BBINOJIHATE [10
CIT116.13330.2011 (nynkter 7.2.8 1 7.2.9).

7.7.11.9  Pacuer pacriopok, YMEHBINAIONIMX PACHCTHYIO JUTHHY CHXKATBIX
DJIEMCHTOB, CIICYCT BBITIONHATEL HA YCUITHE, PABHOE YCJIOBHOM [OIEPEUHOH CHIIC B
OCHOBHOM C3KaTOM ieMenTe 1o (opmyiie (7.106).

7.7.12 PacueT noTEpH yCTOIYMBOCTH CTCHKH 0T MECTHOI HATPY3KH

. | B HABGP |

ey
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7.7.12.1 PacyeT Ha CMATHC W TIOTEPIO0 YCTOMYHBOCTH CTCHKH TIPO(WMIIS, TIPH
JNCHCTBHH OMOPHOH peakiWH WIH Jpyrod MECTHOH [ONEpevyHOd CHIIBI,
TIPUIOXKEHHOH K MMOJIKE, CHCAYET NMPOBOAWTH MCXOMAS M3 3HAUCHHS MONEPEHHOH
cultbl Oy, p, KOTOPAsS! IOJDKHA YIORIETROPSATE YCIOBHIO

Ye @r = Qup (7.107)

rue Q., — Hecywas crnocobHOCTE CTEHKH IPM MECTHOM IONEPEeYyHOM
BO3JEHCTBHH.

7.7.12.2 TlonepeuHoe ceueHHE ¢ OJHOH CTEHKOH 0e3 3JIeMEHTOB KECTKOCTH
(cM. pucyHok 7.21) HOMKHO OTBEHATH CIEAYIOUIAM KPHTCPHIM:

hy,/t < 200; r/t<6; 45° <@ <90°

rae i, —BBICOTA CTEHKH MEXY CPEAHHHBIMH MJIOCKOCTAMH MQJIOK;
F — BHYTPEHHHI pajinyc yrios;
(p — Yrojl HakJIOHa CTEHKH OTHOCHTEINBHO MOJIOK (B rpagycax).

AL L

TQw.p th p Taw po wp Mo T v ]

Pucynok 7.21 — llpumepnl ceuenuii npoduiei ¢ 0iHOH CTEHKOM

7.7.12.3 Hecymyro criocobHOCTE Ha OJHY CTEHKY IIPH MECTHOM I0lepeyHOM
BO3JICHCTBHH (), B BHJIC ONOPHON PEAKIIHH MK MECTHOM HArPY3KH BRIYUCIISIIOT 110
topmye

Qup = YCE2R, sin(p(l - Crﬁ) . (1 i Cbﬁ) , (1 _ Cﬂﬁ) FLATD

rae C — koadduiment u3 tabmur 7.8-7.12;
[ — TONIIWHA CTEHKH,

@ — yron Mexnay IUIOCKOCTEHD CTEHKHM H IIJIOCKOCTBHD DHOPHOﬁ
ITOBCPXHOCTH,

¥ — BHYTPEHHHI pajuyc usruba;

C, — k03(pPULUHEHT, YUUTBIBAIOIIHA THOKOCTL CTEHKH W3 Tabumy 7.8—
T.12:

b — nnuHA OMOPHON YACTH MIIM MECTHOH pacrpee/icHHOH HArpy3KH;
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Cp — xo3p(pUUMEHT, YHUHTHIBAIOMMK JUTHHY TPUIOKEHHS JOKAIBHOM
HATPY3KH Ha Olope WK B niponere U3 tabnuy 7.8-7.12;

h — BBICOTA TJIOCKOW YaCTH CTEHKH NPOoQuis;

Ch — k02 pHIMEHT, YIUTBIBAIOMINH BEICOTY CTCHKH U3 Tabmun 7.8-7.12.
Mpumeuwanns

1 PAGE:| KOHCTPYKTHBHBIX 2JICMCHTOR, COCTOAIIMX H3 IABYX H Bonee CTCHOK, 3HAYCHHE Qw,p
PACCHHTLIBACTCA JIJ1: KayKJ0H CTeUKH IlpO[l}]flJ'l.‘l H CYMMHPYCTCH,

2 Konuesoe IPHIOKEHHE Dl'l(]pl‘l()ﬁ PEaKIHH HITH MECTHOH HAIPY3KH OT CBOGD,U.I-IO]’(} Kpas
ANEMEHTA JIOJIAKHO ObITE MEHEE MK paBHO ],Shw;

3 nplﬁiJIO}KCl-ll'lC ABYX MECTHBIX HPOTHBOINOIOIKHO HAIIPABJIEHHBLIX HAIPY30K, INPHIOMKEHHBIX
K JIBYM TTOJIKaM 3JIEMEHTA, JTOITHHO OBITE MEHEE HITH PaBHO ],Shw;

4 l'lpmlmlcmme ABYX MECTHBIX MPOTHBOMNOJIOHHO HANPABJAEHHLIX HAIPY30IK, HPHIOKEHHBIX
K OJIHOI TIonKe INEMCHTA, JTOJIHCHO OBITL pPaBHO HIH bonee I,Shu' E

Tadbnuua 7.8 — CocTaBHBIC CTEPKHH H3 ABYX HIBe/IepoB, C-00pasubix u X-
00pasnbiX npoguiiei, COCAHHEHHBIX CTEHKAMH

Koucrpykuus onopet 1 | Onopuas peaxiiust uit1 C C C C Orpanu-
T0JIOK JNIOKaJILHAS HATPY3KA A i 1 YEHHSI

Kouuepas 10 0,14 | 0,28 | 0,001 T/ t<5

JakpericH- [Tonka Ha onny
Has HA onope | oxaiimiieHa MONKY [pome- 20 0.15 | 0,05 | 0,003 T'/t <5
WYTOUHAS =
; r
Ha ozty Kouuesas 10 0,14 | 0,28 | 0,001 /t B
Tosika ety }KI;?S[TIT;H 20,5 | 0,17 | 0,11 [ 0,001 | T/ <3
He 3akpen- | OKanMicha Ha e | Komuesas | 15,5 | 0,09 | 0.08 | 0,04
NeHHas Ha . Ipome- T/t <3
onope NOJIKH Sy TN 36 0,14 | 0,08 | 0,04
Heokakm- Ha b Kouuesas 10 0,14 | 0,28 | 0,001 T/t =B
nemias | Sy [ Toowe | 201 017 | o1 o001 | 7
Lok KYTOUHAS ol Bk - 4 /t<3

[TpumMevanus

| 3nauenus ko3 puIMeHTOR AelicTBHTENbHB JUIs oTHOWenuit b/ ( < 210; b/ h = 1,0.

2 KoapepuimenTsl C 1PHBEACHBI JUISl COCTABHBIX JIBYTABPOR, MOJYUEHHBIX OT COEIHHEHHS
CTEHOK HEMOCPEACTREHHO JApyr K Jipyry nubo uepe3 cyxapH, [NOCHEAHEe pelleHHe
MPCANOYTHTENLHO, TAK KAK [03BOJSCT KOHTPOJIMPOBATL [OABACHHE IICAEBOI KOPPO3HUM M
YRENHUHBACT MOMEHT MHEPIIMH CEUCHHS M3 MIOCKOCTH.

3 Paccrosnue Mexly ocsaMH KperieHuii cyxapeid H3rnbaeMelx 21eMEHTOB A0KHE] ObIThL He
oonee 40/
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Tabnuna 7.9 - Crepknn u3 oiMHouNLIX mBe/uiepos M C-00pasHbIxX
npoguiei
Km-{c'rpymmﬂ QMopbl UIIUPHE.U] PEAKLHA HITH C C. G Ci Dmalmlu:m-m
H NoOJIoK JIOKMILHAH HATPY3Ka
~ 3 2 T
Ha sty I{Iq_){nuwaﬂ 4 0,04 ] 035 | 0,0 [t <9
noiKy POM 1 13 |023] 014 | 001 | T/
3akpenyien- | Ilonkac AyTouHasn =
1as Ha onope | orrubo 111E r
Has Ha onope [ oTrHbom Ha i Konuesas 7,5 10,08 | 0,12 | 0,048 /E <12
[Tpome-
NOJIKH p ” ¥
AYTOUHAS 20 | 0,10 | 0,08 | 0,031 /t =12
B papy Konuesas 4 0,14 | 0,35 0,02 ,
MOJKY Hlpgue: 13 (023 0,14 | 0,01 /t<s
[ojixka ¢ KYTOUHAS
oTrubom Koriepas 13 1032 005 | 004
Ha nse Thoie - / 5§
. b <
He 3akpen- TOJIKH S 24 | 0,52 | 0,15 | 0,001 =
JeHHad Ha : T
orope Ha oy Konueras 4 1040 | 060 | 0,03 /s <2
Monka | nonky [Tpome- 13 032 010 | 001 | T/«
6ea FKYTOHHESA ! 2 ’ t=1
oTruba i IKKonueras 2 0,11 | 0,37 0,01 ,
MOJIKH np_“,)m' 13 | 047 | 025 | 0,04 /t<1
Y TOUHAH
Mpumeuanue — 3uaucnns kod3PHIHCHTOR ACHCTBUTENBHBI A oTHOWEHKTT b/ < 210; b
I h=20.

Tabnuuna 7.10 - Crepxuu U3 0AHHOYHBIX Z-00pa3ubIX npogpueii

Konctpykuus onopsi u Onopuag peakips Wi c c c c Orpanii-
HoJI0K NOKA/IbHAS HATPY3KA " 3 i e
Ha 6 Kotiepast 4 [014] 035 | 002 | "/p<og
\ [powme- r
sensnga | . MOJIKY 3 23| 014 | 001
3 l}[cll;::;:]{ MMosnka ¢ KYTOUHAsL I 0 lt<s
orope orrubom Ha s Konuesas 9 1005 016 | 0052 |7/ <12
‘ [Tpome- , r
MOJIKH 5
AKyTOuHAas 24 | 0,07 | 007 0,04 / t=12
Y4, B Kounueras 5 0,09 | 0,02 0,001
: s T
TIOJIKY HI?OMC 13 1023 | 0,14 | 0,01 /t<s
IMonka ¢ Y TOUHAS
orrubom s fii Konuenasn 13 0,32 | 0,05 0,04
; -
He MONKH lpowe- 150 1555 | 015 | 001 | /t<3
BEII!:FIC] JICH= }K}/'I'O'-H]EUI
Has Ha Sy Konmeras | 4 | 040 | 0,60 | 003 | T/ <>
onope bl -
: [Moska HnosiKy l_II"JCWW' 13 | 032 ] 000 | 001 | /ey
Hea KYTOUHAS =
otruba Ha jwe Koniesasi 2 0,11 ] 037 | 0,01
£l i T
HOJKH LIpowe: 13 047 | 025 | 0,04 /t<1
FKYTOUHAS

[IpuMeuanHe - 3uaueHns KoahHIHEHTOR JIeHCTBHTENLHEL Ul OTHOLIEeHHI b/ { =
210; 6/ h = 2,0,
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7.7.12.4 B monepedHbIX CCHUCHHMAX C JABYMs W OoJicc CTCHKaMH, BKIIOHas
NpoUIHPORAHHEIC JIUCTE (CM. PUCYHOK 7.22), HECyIIy1o cnocoOHOCTE CTCHKH 6¢3
JNEMEHTOB JKECTKOCTH TNpPH  MECTHOM [MONEPEYHOM BO3JICHCTBHM  CHELyeET
OlPEAEIISITh, IPH CHEAYIOUIHX YCIOBHSIX:

-€C/Id paccTOsiHMEe ¢ OT Harpy)KeHHOro ydacTka 10 cBOOOAHOrO Kpas
(cm. Tabnuuy 7.3) He meHee 40 mMM;

- CCJTH MOTMCPCHHOC CCHUCHHUC YIOBJICTBOPACT CIACOAYIONIHM KPHTCPHAM:

r/t <10; h,/t=<200; 45° < ¢ < 90°,

Rw,Ad Rw,Rd Rw,Rd Rw,Rd l I Rw,Rd Rw,Rd ’
[——— .1
Rw,Rd || Rw,Rd Rw Rd Rw,Rd Aw, Rd Rw,Rd

Pucynox 7.22 — llpumepnl npogu.eii ¢ AByMs ¥ DoJiee cTeHKaMH

7.7.12.5 Hecyumywo crocobHocTs Ha OJIHY CTEHKY MNpPOHIHPOBaHHBIX
HACTHUIOB, KACCETHBIX M [IISAMHBIX MOpouied MNpH MECTHOM TOoNepevyHOM
BO3JICHCTBHM @, B BHJE OMNOPHOH PEaKLMH WM MECTHOH Harpysku ciejpyer
onpeaensts 1o dopmyne (7.106) 3unauenus wospduumenros C, C, Cp C
npuBeeHs! B Tabnuue 7.11 1uis OIMHOUHEIX KACCETHBIX M NUIAMNHLIX IpodHiei 1 B
tabmuue 7.12 — aist npoduiMpoBaHHBIX HACTUIIOB.

Tabnuua 7.11- CrepiHU U3 0AMHOUYHBIX KACCETHBIX H ULISINMHLIX Npoduncii

Kouncrpykins onopst u Onopuas peakuus Kl Orpann-
C Ci CIJ Ch

IOJIOK JIOKaJIEHaA HATPY3Ka j HCHHS
i sy K]quuemm 4 1025 | 068 0.04 1‘/t <5
- - oMe-
jaizznli::”' [Mosnka ¢ R HYEDLH-mn 17 [ 013 ] 013 | 004 |7/ =10
onope oTriHbom 55 i Kouueras | 9 | 0,10 | 0,07 0,03 T/ t< 10
NIOJIKH H:;Iﬁg:‘l’"‘};ﬂ 10 | 0,14 | 022 002 | 7 /t Sk

He saxpen- Konuenas | 4 | 0,25 | 0,68 0,04
Lot [Monka ¢ Ha oy TitoMe r /
JIeHHas Ha pome- 17 | 0.13 | 0.134 | 0,04 t=4

orrubom [MONKY
arope KYTOUHAA
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Tabnuua 7.12 - [IpodpuaupoBaHHbie HACTHALI C HECKOJLKHMH CTEHKAMM

K Or as pes ; AHH-
ongHCTI)YICILHH ‘l]()‘pH 151 ]')L AKLIHA HITH (: C,- C'[_, C], OTp 1HH
pbl H 110JI0K JIOKaJIbHas HATPY3Ka UCHHSI
: r
8 B Kg.-n.lem 3 0,08 | 0,70 | 0,055 | "/i <7
TONKY pome- r
3akpertieHnas na JKYTOUHAs! 8 0,10 | 0.17 | 0,004 | 7/ < 10
onope Kounugesas 9 0,12 0,14 0,04
Ha nBe - r /
‘ [ 2 <
HOJIKH Hipoyie 10 | o1r | 021 | 002 | /t=10
HYTOU A
Kouuesas 3 0,08 0,70 | 0,055
Ha oxnny Toone. r/
HONKY P 8 0,10 | 017 |0004 | /t=7
He 3akpennennas Ha Ay LONHAA
, 2
onope Ha sse Kouuenas 6 0,16 0,17 0,05 /t <5
HOJKH fpome- 1171 g10 | 0,10 | 0,046 -
WYTOUHAS d ; :

7.7.13 Pacuer neppopupoBaHHOro HACTHIA

7.7.13.1  TlepdopupoBaHHblii  HacTUI €  KPYTNIBIMH ~ OTBEPCTHAMH,
PACMONOKEHHBIMH B yIi1ax PaBHOCTOPOHHErO TPEYTOJIBHHKA TPH COOTHOIUCHWH
mapamerpoR 0,2 <d/a<0,9 (cm. pucyHok 7.23), MOXKET OBITH paccyuTaH IpH
YCIOBHH, HUTO MPH OTPEACIEHHH CIUIOMHOIO CeUeHHs HaCTHUIa Y4TCHO ocnabicHue
€ro OTBEPCTHAMH I1yTeM BBeJEHHs 3(P(PEKTUBHON TOJLIMHBI, MPHBEACHHOH HHKE.

7.7.13.2 XapakTepucTHKH TIONHOTO CEYCHHS paccyuThiBalOT no 7.3.1 ¢
3aMEHOH ¢ Ha l,./, BBIYHCISACMYIO IO (hopmyiie

toer = 1,18t (1 = 0—;?) (7.109)

%) o Q
> /// \

~ ~~ oo
K,_.-" A \-..:}
Pucynox 7.23 — Cxema pacnonoKennst OTBCPCTHii B NephopUpPOBANHOM HACTHIIE

XapaktepucTik >p(pEKTHBHOTO CCHCHHS PACCUMTBIBAIOT 110 paszeny 7.3.1
C 3aMEHOI1 { Ha ¢, BEIYHCIACMYIO 10 (hopmylie

cb,ef=c-ifl,18(1—§). (7.110)

Hecyniyio crnocoOHOCTb 0J{HOH CTCHKH MTPH ACHCTBHH JIOKAILHOM [10MEepeuHOH
CHJIBI PACCUMTBLIBAIOT 110 7.7.2 ¢ 3aMEHOH { Ha /o, BEIMHCIACMYIO 110 (hOpMyIIe
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teer = t-{l - (&

rae h,, — HaksoHHas BeICOTA NMEPPOPUPOBAHHON YaCTH CTCHKH;

7.7.13.3 TleppopupoBannsie coproBeic mnpodmunm (msemiep, -, C- #
Z-06pazHbie) ¢ wieneBoil mepdopanmeii (cMm. pucyHok 7.24), Tak Ha3bIBacMbIC
TEepMOTIPO(MITH, CICAYET PACCUMTHIBATE [PH YCIOBHH, YTO IIPH OMPCIACICHHH

h‘w — 00111asl HAKJIOHHAS! BBICOTA CTEHKH.

(7.111)

nmapaMeTpoB CEYEHHs l'I}UO(IJH.]'Iﬂ ocnabjieHHe ero OTBCPCTHAMH 6y1].¢'1" YUYTCHO [1YTEM

BBeEHUS HPPEeKTHBHON TONIIHHEL

o

/]

N

¥

pr— i

= -

L

a

w

T

L~
\

h

2d

v

-~

ha 7

lr

P R

T T

[; 2 — 301blI ocnabieHni, o KOTOPBIM CNEAYET BbINONHATEL PacueT

Pucynor 7.24 — Ilapamerpsi meiceoi nepdopauun repmonpoduiei

7.7.13.4 B obmeM cnyvae nmacTHHKM (30Ha /, pUCYHOK 7.24) CTEHKH HIIH
MOJKH ¢ LieNneroil nepdoparneii 1 HepaBHOMCPHBEIM paclipe/ie/IeHHEM HalpsiKeHHH
[0 WUPHHE, KPHTHYECKOE HAMIPSDKCHIE MOXKET OBITE Olpe/iefieHo (hopMynoH

rac k.

kz =

" khy+hg'

d?.
ke =24(1—- v)B:c;

8(1+/ky+kzv—v)

N J(1+lp)2+0.112(1—lIJ)2+[1+lb');

Opr =

w20

O p2¢’

h — mmpuHa acTHHKA (cM. pucyHoK 7.24);

]11 — CYMMApHaA IMHPHHA YUaCTKOB INTAaCTHHKH Oe3 [MPOCCHCK,
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hy — mupHHa ydacTKa ¢ npoceyKaMi;

d — 1mar 1IeNeBbIX OTBEPCTU B HATIPABJICHUH IIMPHHBI TUTACTUHKH;
@ — 1Iar MIeNeBLIX OTBEPCTHH BOJIL JUIHHBI TIACTHHKH;

€ — JUIMHA LIENEBOro OTBEPCTHS;

B — koa(puumeHT, onpenensemMsli no tabauue 7.13.

Tabnuuga 7.13 — 3navenus koaphuuuenton

asd 2.5 3.0 4.0 6,0 8.0 10,0 o
[3 0,249 0,263 0,281 0,299 0,307 0,313 0,333
7.7.13.5 Ilo KpUTHYECKOMY HAMNPSHKCHHIO ONPEACIAIOT TIPHBEACHHYIO
I"HGKOCTB ITHTACTHHKH
7= R
P g
cr

, 110 KOTOpO# B cooTBeTcTBUM ¢ 7.3.1.7 BBIYHCIAIOT KOADOHULUHEHT pelyKLHH p H
OTPCHENAIOT [l MAACTHHKH ¢ mepdopanuaMu. Jlamgee pacuyeT NpoBOIAT B
cootBercTBuu ¢ 7.3.1.7 u 7.3.1.8 xak nns npoduns, y KoToporo nepdopupopanHas
CTCHKA HMEET NPHUBEACHHYIO TOJIILHHY ler .

7.7.13.6 Pasmepsl npoceuek, Ui obOecreueHHs: MPEBBLILUEHHS! Gy 30HBI 2
(pucyHok 7.24) nepdopaui Hal G, BCeH nepPpopHpOBaHHON MIIACTHHKH CTEHKH
HITH TIOJIKH TIPOQ A (cM. puCyHOK 7.24), IOHKHEI OTBEUAThH TPCOOBAHHIO;

% < 0,907 + 0,832-5— 8,84% - 0,944%. (7.113)

8 Kaccernnie npoduiin, packpenieHnbie roppupoBannLIMH JIMCTAMH
8.1 OGmme noJToKeHud

8.1.1 Kaccerupiii npouis npeacrasisier coboi 0oibiioi npodguis B BHAE
nejkallero weeiepa ¢ orrudamMM CTEHOK, Kak 3TO 0Ka3aHO Ha pHcyHke 8.1
[Ipeanonaraercs, 4to y3kue OTrubbl CTEHOK JOJGKHBI OBITH PACKPEIJICHBI M3
[II0CKOCTH NPUKPEILIIEMBIM K HUM FO()PUPOBAHHBIM CTAIIBHBIM JIHCTOM.

8.1.2 Hecyurywo criocobHOCTh CTEHOK KacCeTHbIX Mpoduied Ha cpe3 W
BOCITPHATHE MECTHOH IMOIMEpPEHHOM Harpy3KH OMpeaesIsatoT B COOTBCTCTBHU € 7.7.9
7.7.11, Ho ¢ yyeToM 3HaueHus M.,.

[IpenenbHblil MOMEHT M, Ans kacceTHOro npoduisa onpeacistor no 8.2.1 u
8.2.2, C y4CTOM CIICAYIOLICTO:

- TCOMCTPHUYECKHE pa3Mephbl COOTBCTCTBYIOT AHAara3oHaM, MPHBCICHHBIM B
tabnuue 8.1;

D M 67
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- BBICOTA rO(POB HA IWHPOKOH monke Ay, He nperpimaet A/8, rae h — obmas
BBICOTA KACCETHOTO TIPOQMIIS.

8.1.3 Kak BapHaHT, MPCOCNBHEIH MOMEHT Ul KAaCCCTHOTO MPO(MiIs MOMKET
OBITE  OMpEACHEH TOCPEACTBOM HMCHBITAHMI, Tlpm  9TOM  HCHBITATENLHOE
obopynoBaHHe HE JOJDKHO CO3/1aBaTh MECTHBIE HAIPY3KH B JJIEMEHTE CeueHHsl
KacCeTHOro mpoduis.

Tabnuna 8.1 - lpeaensubie napaMeTpbl KACCeTHOro npoduis

I'Ipencﬂhn LI€ 3HAYCHHSA

Haumenoranue napamerpa
napaMmerpa

Tomuuna nucra 0,6 MM = lom = 1,5 MM

Mlupuna orruba crenku 30 MM < by< 60 MM

BEICOTA CTEHKH 60 mm = /1 £ 200 mm

[upuna ronku 300 MM = by = 600 MM

Ltbu < 10 MmY/mm

MoMenT HHEPUMH HA IMHUILY HIHPHHBL
51= 1000 mm

68 L
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Pucynox 8.1 — Tunosas reoMerpust KACCeTHbIX npoduiei
8.2 Hecymas cnocoOHOCTL NpH AcHCTBHH H3rudawIiero MoMenTa
8.2.1 llupoxas nojaKa ceveHus! cKaTa

[IpenenbHBIA MOMEHT [IJI KACCETHOTO TPOMHIISA MPH CKATOH IHPOKOH TMOJIKE

ONPEAENAIT C MCIOJAb30BAHHEM [OITANHOM TIPOLECAYPHI, MPEJCTABIEHHOH Ha
pucyHke 8.2:

-otan 1. Onpenenaior 2P@PCKTHBHYIO TUIOMAAL RCEX CXKATBIX YACTCH

TMOTNCPCYHOTO CEHMCHMS, OCHOBBIBASICE Ha OTHOLICHMH HANPSDKEHUH v = o)/o,
MTOJIYIEHHBIX C HCIONB30BaAHHEM 3(P(PEKTHBHOH MUPHHBI CXKATBIX [1OJIOK, HO MPH
TMOJIHOH TIJTOMIAIN CTEHOK;

- atan 2. Haxoast uentp TsikecTH 3P(PEeKTHBHOIO MOMNEPEYHOTO CEYEHUs U

ONPEACISIOT NpeAcbHbIH MOMEHT M, 1o (opmyste

M. = 0,8Wer minRy- (8.1)

T ; 69
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Pucynok 8.2 — Onpenenenne npeae/LHON0 MOMEHTA [PH CXKATOH LIHPOKOH MoJKe
8.2.2 lllupoxkas nmojKka ceyeHusi pacTsiHyTa

8.2.2.1 IlpenenbHbli MOMEHT MIJIl KACCETHOTO TMPOQHIs € pacTsaHyTOH
IUPOKOH TIONKOM OMPENeisaioT € WCMOJL30BAHHEM [103TANHOH TIPOLENypHI,
MpeICTaRICHHON Ha pHCYHKE 8.3:

- otam 1. OHPGHGJTHIOT LEHTP THAMKECTH I[MOJTHOTO MOTMEPpCYHOTO CCHCHHA,

- atan 2. Onpenensior 3 PeKTHBHYIO LIMPHHY HIHPOKOH MONKH byq; C YHETOM €€
BO3MOYKHOT'O MCKPHBIIEHHUS, 110 hopmyre

53,310%ef 3eq

Buer = =% (8.2)

roe b, — momnHas MHpHHA I.IalOKOﬁ MOJIKH,

€ — PacCTOAHHC OT U,CHTpaJ'Ibl-IOﬁ OCH TTOJIHOI'O [TOIMEPEYHOro CEYCHHAA 10
LIGHTpﬂJ'[bHDﬁ OCH Y3KHX IMOJIOK;

h — 061Ias BEICOTA KACCETHOTO Npouisi;
L — mponeT KacceTHOro mpoguns;

teg — SKBUBA/ICHTHAS TOJIIMHA MIMPOKOH MOJKM, BBIMHCIIEMas [0
dhopmyiie
= 1/3
teg = (1214/b,)"3, (8.3)

ran¢c [/, —coOCTBEHHBIH MOMCHT HWHCPIHM  CEUEHHS  [IHPOKOH  IOJIKH
(cm. pucynox 7.19);
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-9tan 3. Onpepenstor 3PQPEKTHBHYIO [UIOMAAL BCEX CKATBIX YACTE,
OCHOBBIBASCH HA OTHOIUEHMH HANPSKEHHH vy = ofoj, TNOJYHYEHHBIX C
MCIIOTB30BaHHEM ()eKTHBHOH MIUPUHEI TTOJIOK, HO MPH MOJHOM MI0MAIH CTEHOK;

- atan 4. Haxomar ueHTp TsokecTH 2(P(EKTHBHOIO MOMNEPEYHOr0 CEHEHHS H
OTIPENENAIOT HECYIIYI0 CMocoOHOCTE M W3 YCIOBHS [OTEPH YCTOHYHMBOCTH
MJI0CKOH (popMBl H3THOA, HCTIOMBL3YS CIEAYIOUIHE BRIPAXKECHHUS:

My = 0,88, W, Ry, My < 0,8Wys R, (8.4)

rne Wer =lyer/Ze; Wepy = Lyer/Zc:

B» — monpaBouHbli K03 (HULHEHT, paBHBIN:
Bp=1,0— mpu s <300 mm;
Bp=1,15—npu 300 mm < 5, = 1000 mwm;

§1 — pacCTOAHHC MCXKIY MCTH3aMH (UJEI‘), PACKPEIUIAMHC Y3KHC TMOJKH H3
TIOCKOCTH (CM. pHcyHOK 8.1).

”CK}'JHBJTEHHE [TOJIKH ITPH OIIpCACIICHHH HpOFHﬁDB HE YUHTLIBAETCA.

8.2.2.2 Jlns ynpouieHus NpakTHYECKHX PacieTOB MOMEHT, BOCTIPHHHMAaEMBIH
KacCETHBIM MPO(UIEM ¢ INHPOKOH MONKOH 0€3 3/1IeMEHTOB JKECTKOCTH, MOXKET OBITEH
ompenesicH, npuOmKeHHO npuHMMas  3(QQEKTHBHYIO [JIOWAJb  CEUeHHs
PACTSHYTOH [IIMPOKOH MTOJIKH paBHOH TUIOMIAAN CCYCHHS IBYX CIKATBIX Y3KHX IOJIOK.

j_ N unu —I— e =
S !
T I I
b,/ 2—] -y o 2-#] —etb, . 12
aran 1 3ran 2

o, =0.8Ry m mﬁ a, <0,8Ry 0 m

= 5T
2]
_"";_ M
= 1
1 ——
o,<08ry [  o=08% [N
[ran Tu d

Pucynox 8.3 — Onpegesienne npeaejLHOT0 MOMEHTA NPH PACTANYTOMH IHHPOKOH MoJIKe

9 MpeaeanHoe cocTosue 10 AehoOpMAIUAM KOHCTPYKUHH
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9.1 Ilpu pacuere xonopHO(poOpMOBaHHBEIX Hpoduiei 10 BTOPOMY
[peiensHOMY COCTOSIHUIO cienyer HCIOJB30BATh reoMeTpruyecKue
XapakTepucTHKH 3((EeKTHBHOrO [MONEpPeuHOro CeuYeHHs, C YYeTOM penyKIHH
cxaTeIX vacTel cedeHHH. [Iporudel ompeaenArT B MPEANOJIONKEHHH YIIPYToi
paboTEI CTaH.

9.2 [Inga pacuera 2 eKTHRHOMN Mtoniaai 1 dhHeKTABHOTO MOMCHTA HHCPIIHH
ceueHuit no 7.3 mo TpeboBaHuaM AeOPMATHBHOCTH JUIS BTOPOIO NPEJAENLHOIO

COCTOSIHMS TUOKOCTE Ay s MOXKET OBITE OlPE/iENieHa 110 opmylie

3 ey Ocomn
Ahcor = Ay [— (9.1)
h.ser ! i
D Ry
rac  Gemp — MAaKCHMAJIBHOE CHHMAIOIIEE HAIPAMKCHHE OT pcaano[‘fI

HOPMATHBHOM Harpy3kd (paccHMTaHHOE Ha OCHOBE J(PCKTHBHOTO
MOMEPEYHOr0 CEHEHHS) B COOTBETCTBYIOIIEM JJICMCHTE.

9.3 Kax BapuMaHT, MOMCHT HHEDPI[HH CEHYCHHS [; IPU OMpEAeneHun Mporubos
MOXKET OBITh paccUMTaH C HCMOMB30BAHHCM HMHTCPMOISIINK  TONHOTO U
3(p(pexTHBHOIO MONEpeYHbIX cedeHHH 1o Gopmyiie

Iy =1y — =2 (ly — 1(0)er), (9.2)

ric [g = MOMCHT HHCPIIHH NMOJIHOTO IMOTICPECHHOTO CCUCHHSA,

Gy — MAKCHMAaJIbHOE CIKUMAIOLIEE HaNpstkeHHe oT u3ruba, npu pacuere
[0 BTOPO TIpyrine npeleibHLIX COCTOSHHH, OCHOBAHHOE HA IIOJHOM
MONEPeYHOM CCUCHUH (B (hOPMYIIC CO 3HAKOM ILTIOCH);

I(G)er — MOMEHT HHEpUHH S(PPEKTHBHOTO MOMCPCYHOTO CCHCHHSA, C
YYETOM  TOTEPH  MECTHOH  YCTOMYMBOCTH,  BBIYMCIIEHHOH  1pH
MaKCHMalbHOM HaMpsHKEHHH © = 0y. MakcuMmanbHbIM HaNpsHKCHHCM
ABmseTcsA HauOomelice MO abCOMIOTHOMY 3HAYCHHMIO HANPHKEHHE B
[MPE/enax paccMaTpHBAEMOMN PaCUETHOH JUTHHBI 3JIEMEHTA.

9.4 MomeHT nHepUnH 3(P(PeKTHBHOTO ceueHUs /.y (MIH /7)) MOXKCT OBITh IPHHAT
epeMeHHBIM BIOJNL nponeTra. Kak BapuaHT, MOXKET MCMOJIb30BaTLCS MOCTOAHHOE
3HAUEHME MOMEHTAa MHepLUH, TIMOJNYyYeHHOEe HCX0[s M3 MaKCHMallbHOTO
abCoIFOTHOTO MOMEHTA B [IPOJIETE OT HOPMATHBHOI HArpy3KH.

10 Pacuer coeqMHeHH i B HAR O I:
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10.1 Pacuet Hecymieii cnocodnocTH 2JIeMEHTOB B COCTHHEHUAX HA METH3aX

10.1.1 B cocnunenusx ua Ooirax, BUHTaX, AI00CIAX M BRITSKHBIX 3aKJIENKax
X Hecymyw crmocobHocTs Ny, ONpencisaoT CONPOTHBIEHHEM CMATHIO
COEIMHACMBIX TOHKOCTEHHBIX DJIEMEHTOB B KOHTAKTE C BUHTOM WIIH 3aKJICIKOH 110

dhopmyne
Nypp = RbpdbEWbYCs (10.1)

rae d, — HOMHHAIBHBIH BHYTPEHHMH XHaMeTp pe3nObl 1o JIHY BIAIHHBI
CaMOHAPE3aI0IIero BHHTA, IHaMETp 3aK/ICITKH HITH JT100es;

Xt — HauMeHblUas CyMMapHa:d TOJIIHHA COCTHHAEMBIX 3JICMCHTOR,

Rpp — pacueTHOE CONPOTUBICHHE CTANIH COCJHHAEMBIX 3JIEMCHTOR M0
npejaeny TMpPOYHOCTH;

Yp — KoahdHIHEHT ycinoBHid paboTel OOJNTOBOrO COCAMHEHHS TI0
CIT16.13330.2011 (rabsuua 41);
Yo — koaduupment ycioBuid paboThl COEAMHIEMBIX 3JICMCHTOB

(cm. Tabnuny 5.1).

10.1.2 TIpoYHOCTE HA PACTSDKCHHUC COCAMHEHUI /), Ha BBITSDHKHBIX 3dKJICIKAX,
caMoHape3aloliX BHHTaX # Al00eisiX OMpelessioT Ha OCHOBAaHWH JaHHBIX
HALMOHANBHBIX CTAHAAPTOB, CTAHJAPTOB OPraHHM3alMi MM TONYYCHHBIX Ha
OCHOBAHWMH PE3YJILTATOB HCIBITAHHI 3HAYCHUH HOPMATHBHOH MPOYHOCTH F,, Ha
pacTsbkeHHe 110 GopMyIie

F?l'l'l
By =2, (10.2)

rie F,, — HOpPMaTHBHOE CONPOTHBIIEHHE METH3a Ha PACTsIKEHHE;
Ym — Koa(duuuent 6e30macHocTH 110 MaTepHaly MeTH3a, Y, = 1,25.

10.1.3 Hecyuiyto crnocobHOCTE F); BBITSKHBIX 3aK/ICMOK, CaMOHape3atollinX
BHHTOB, Jrobenecii W OONTOR MO CMSITHID OCHOBHOI'O METajia OMpeNeNsioT 10
(dopmyne

F,=o 2. g.¢ (10.3)
Ym
- Ryneqt
JUTs 3aKJIETIOK: F, £ —, (10.4)
1.2Ym

rje d — HOMHHANBHEBIN 1HaMeTp MeTH3a;
{ — TonuKrHa 00Jiee TOHKOTO U3 COCAMHACMBIX 2JIEMEHTOB;
() — ToJiKMHa OoJiee TOMCTOTO U3 COCAMHAECMBIX JIEMECHTOR;
o — koa(ppuruenT, onpenensemslii o Tabnuue 10.1;

Yim — KOd((puLHenT 6e30NacHOCTH OCHOBHOI'O METAJIIIA.

{4
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10.1.4 Hecymyro cnocobHocTh F\ caMOHape3atonuX BHHTOB M Jiobeneii 1o
BBIPEIBAHHIO TOHKOTO JIMCTa MOJI T'OJIOBKOH METH3a JUlsl CTATHYECKHX Harpy3ok
BBIMHCIIAIOT 1O (popmyrne

F, =a-Ry-dy-t, (10.5)
rae Ru — pacdyeTHOe COIMPOTHRICHHE CTallH MO NpeAeny MpOUYHOCTH,

d,, — nAuamerp rolioBkH (CTanbHOH IMai0BI) CaMOHAPE3aloUIEro BUHTA
(mro6ens) + Tomupna HanboJiee TOHKOTO H3 COEIHHACMBIX ITEMEHTOB.

JLJ1st BETPOBBIX HATPY30K B COUETAHHH C TIOCTOSHHBIMH HArpy3kaMi 1 0e3 HuX:
Ky =0,5a R, dy 't (10.6)

Tabnuua 10.1 — 3navenusa korpdpunuenta a

HauMeHOBAHHE KPENEXHOTO MIEMEHTA PopMyIIsl 118 ONpeIeNEH s
ko3thdpHUHEnTa O

MpH =4 a=36 ’E/d =L

Runelt

BI:ITHH{I‘H:[E FAKJICITKH A

npu 11=2,5¢ a=2,1
npu t<f=2,5¢ @ — 110 THHEHHOH
HHTEPNOJIALHH

npH =t a=32 t/d =21;

npu H=2,5¢

i t 5
Camonapesaloimue BHHTbI n<lLOmm o= 3'2\' /d <2L
npu H=2,51
u =1,0 MM a=21;

npH 1<H=2,5¢ o — no JIMHEeHHOI
HUHTEPIOIALHH

Jlio6Genu a=32 ’t/d =21

Bosrsl npu 0,75 =t =1.25 mm
npu = 1,25 MM
a=1,33

10.1.5 Hecyuiyio crnocofHOCTE Ha Cpe3 COCAMHEHHWH HA  BBITSDKHBIX
3aKJICMIKAX, CAMOHAPE3AIOIIMX BUHTAX U AI00CIAX [ OnpeIeisioT UCTIBITAHUAMH T10
HOPMAaTHBHOMY 3HAUYEHHIO paspyLlIaloliel Harpys3Ku Ha cpes Fi no (opmyne

F=2t (10.7)

5
Ym

IIE Vo, — KO3(pHIHCHT OC30MACHOCTH 10 MAaTEPHATY MCTH34, Yo = 1,25,
[Tpu cobuioieHHH YCIIOBHI:
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F; < 1,2F, wm X F; < 1,2F, - 114 3aKJICTIOK;

Fs < 1,2Fg, wim Y, Fg < 1,2F, — ju1s caMmOHape3atoiX BHHTOB;

Fs < 1,5Fy, wiu Y F; < 1,5F, — nis mroGenei.

10.1.6 Hecymyto criocoOHOCTE camMOHape3arolkX BHHTOB Ha BBIICPTHBAHHE

H3 OIMOPHOI0 3JIEMCHTA Fy BBIMUCIISIOT 110 tbopmyﬂam:

Loup

np . <1 Foo = Dr‘q‘sdtsupRu;

ter (10.8)
l'lpH 'Tp :_:h 1 FSU = 0,65drsu_pRu_;

TAC lyp — TOMIIMHA OTIOPHOTO AJIEMEHTA, K KOTOPOMY KPENHTCH BHHT HIH
n10benn;

§ — 1mar pe3n0sl.

Hecymyrwo crnocobHocTe arobenell Ha BBIAGPTHBAHHE [y ONPEACIAIOT
MCIILITAHHSMH 110 HOPMaTHBHOMY 3HaUEHHIO pa3pylIalolici Harpy3Ku Ha cpe3 Fio,

Fao = =222, (10.9)

TJe YV, — kKo3huineHT 6e301acHOCTH M0 MaTepHANy METH3a, Yo, = 1,25.

10.1.7 1lpu ogHOBpEeMEHHOM JEHCTBHH HAa MCTH3 CIBHMIa H PaCTsHKEHHsI, [TPH
YCIIOBHH, 4TO F}, U F,, OTIPSACICHEI PACHETOM, HECYIIYIO CIIOCOOHOCTh COEAHHEH S
Ha METH3aX BBIMHCIISIOT MO (hopmyIie

( ., )2+( By )2{1
min(Fp,p, FD,P) min(Fb.pJ Fn,p) B

10.1.8 TIporHo3upyeMblii cpoK ciyxObl METH30B J0OIKEeH OBITh HE MeHee
cpoxa cay)kObl HECYIIMX KOHCTPYKUMH Kapkaca. Ilojrsepxaenne cpoka ciykObl
OCYMICCTRIACTCS Hd OCHOBAHHH OINBITHBIX JIAHHBIX WM HATYPHBIX HUCIIBITAHHHA.

(10.10)

10.2 Tpebopanusi K paccTaHoOBKe METH30B B COC/IMHEHHUSIX

10.2.1 MHHHUMAJILHO JOMYCTHMBIE PACCTOSIHUS MEXAY METH3aMH U 0T UX Ocei
0 Kpace COCAMHAEMBIX 7JJIEMEHTOB [peAcraBicHel Ha pucyHke 10.1 #u
npuHEMaloTes o Tabnuue 10.2.
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| i | ez
HanpasneHue
OedcTeuA

*—..-"f_r"“: i Dﬂ P2

Harpyaku _Ga_ _________ _@ ___________ {%}.__

Pucynox 10.1 — Pacnoiosxen e METH30B B COC/IMHEHHAX

Ta6numa 102 — MwuHHMAABLHBIE [JONYCTHMbBIC PacCTOAHHA MEKAY
METH3aMHM M OT HMX Oceil /10 KpaeB COeIMHIIEMBIX
3JIEMEHTOB

B mujuinmerpax
Tun meruza

Pazmep o 3aKuIenKa Bunt ik bont
pucyuxy 10.1 2(’5"1(1{(;4 camMoHapesaloumii 26*:d*f64 (MHHHMATIBHBIH
e me A 3,0=d<8,0 A el B pazmep M6¥)

€] 1 ,Sd(] 3,0(!0 4,56{0 2,0(‘[0

[} 1,5dy 1,5d 4,5d, 1,5d,

P21 3,0dy 3,0dy 4.5d, 2,5dy

)25 3,0dq 3,0d 4,5dy 2,5dy

*[lo T'OCT P MCO 8765.

10.2.2 JluameTp OTBEpPCTHH I[0J BHHTHI JOJDKEH OTBEYaTh TPeOOBaHHSIM
TEXHHYECKHX PErIaAMEHTOB M3FOTOBHUTENS. DTH PErJaMEHTBl JO/DKHBI  ObITh
OCHOBAaHBI Ha CJICAYIOUIMX KPUTEPHSIX:

- MOMEHT 3aKpy4MBaHUsI JOJDKeH OBITH omee, YyeM MOMCHT, TpeOyeMbli /s
Hape3aHus Pe3b0bl B COEAHHAEMOM 3JIEMCHTC;

- MOMCHT 3aKpy4HBaHHs NOJIIKCH OBITH MEHEE, UEM MOMCHT, BBI3BIBAIOIHI
cpes pCBb6EI HJIW TONOBKH METH3a,

- MOMCHT 3aKkpy4HBaHMs JOJDKCH ObITH MeHee 2/3 MOMCHTA, CPE3aloLlero
rOJIOBKY METH34;

- 3aKJIaZHAs TOJIOBKA 3aKJIENKH, 4 TAKIKE IOJIOBKH CaMOHape3alotX BHHTOB U
mroberneli pacrosnoykeHsl Hazl Gosice TOHKHM U3 COCTHHACMBIX JTHCTOB;

- IPUBCACHHBIC BBIIIE TPaBHia pacueTa BHITSKHBIX 3aKIENOK MPHMEHHMBI
TOJIBKO B TEX ClIyYasiX, KOTIa JAHaAMETP OTBEPCTHS MPEBBIIIACT JHAMET]P 3aKIICTIKH
He 6onee yem Ha 0,1 MMm.

76 l_ I -_‘ |
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10.3 TpeGosanusi W NpaBWIa TNPOEKTHPOBAHUS  COCAUHCHHH,
BBITIOJIHEHHBIX TOUEHYHOH CBAPKOi

10.3.1 ToueuHyid CBapKy, BEITTOJHICMYIO KOHTAKTHBIM MeETOLOM OO
METOHNOM T[POTUIABICHHS, CICIYCT HCMNONbL30BaTh [ TMPOKATHOTO  HIIH
OLHHKOBAHHOTO mpokara tomuuHoil g0 4,0 MM mpn ycimosuwu: Oojiee TOHKas
COCIHHACMAS YaCTh UMEET TOMHY He Gonee 3,0 MM.

10.3.2 PacuerHyr Hecyllyt0 CIIOCOOHOCTb CBAPHBIX TOYEK BBIMHUCIISIIOT IO
IPHBEAEHHBIM HIDKE hopMyaMm.

Hecyiilyto crmocoOHOCTE Ha CMSTHE W PaspeiB N, BBIYHCISIIOT 110 (popMynam
ecnut <t; <25t N,=27td,R,; (10.11)
ccnu ty = 2,5t 0,7d2%R, < N, = 2,7Wtd R, < 3,1d:R,, (10.12)
rze ( — ToauHa Hauboee TOHKOI'O PUCOEIMHEHHOT0 JIEMEHTA HITH JTHCTA, MM,
{1 — TOMIMHA Hanbonee TOACTOro NPUCOEIMHEHHOTO IEMEHTA HIIH JIHCTA,
d; — BHYTPEHHHH JMaMeTp IEKTPO3aKIICIIKH, PABHBIN:
- IpH cBapke nporaracunem dg = 0,5 + 5 MM;
- [IpH CBapKe COTPOTHRICHHEM dg = 5v/t.
Hecyuiyro criocoGHOCTE Kpas DJICMEHTA Ha BRIPBIB N, BRIMHCISIOT 110 (hopmyIie
N, = L4te R,. (10.13)
Hecy1iyio ciiocoOHOCTE CeUCHHs! HEeTTO /N, BEIYHCISIOT 110 (opmyIie
Ny = Apec Ry, (10.14)
rie A,e — Momanb MonepeyHOro CeYeHMs HETTO COENHHAEMOT0 JICMCHTY;

Hecymyto ciocoGHOCTE Ha cpe3 N, BRIUKCISIOT [0 opMylie

wdZRy,

N, = .

(10.15)

[Mpumeuanne - B coennnennn nomkns coBMOUATLCA CHEILYIONHE YCIORM

Ny = 125N, Ny = 125N, n XN, =125N,.

PacrionoxkeHue ToOUEK CBAPKH B COCAHHCHHH TTPHBCICHEI Ha PHCYHKC 10.1 , FAE
Zd_.g =e = 6d5, 3d5 = P1 = 8d5, €5 = ‘4dg, Bds = P> = 6d5.

10.3.3 Pasmep d; cBapHO# TOYKH B peaibHBIX YCIIOBHAX CIICAYCT MPOBECPATH
MOCPEACTBOM HCIIBITAHHH HA CPe3 C MCIIONB30BAHHEM HAXIIECTOUHBIX 00pa3siioB C
OIMHOYHBIM KperJieHueM, Kak rnokazano Ha pucynke 10.2. TonmmHb coeIMHACMBIX

i | \ 77
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3JIEMEHTOB (‘)6])33”,3 JIOJIIKHBI OBITh PABHEI peaTH30BaHHBIM B KaXKIOM KOHKPCTHOM

Cﬂyqae.
L L
1 | - F, T |
| = - “F —a—1 Sﬁ... T ' ‘:‘
s ! Bd ds 1
CEHFIKE CONPOTUENEHNEM | CEapKa npﬂnnaEﬂEHHEM
: | ] Iﬂﬂ.

-] [:]
35d, 5 0 5 50, ]

Pucynox 10.2 — O0pasupl 4151 HCNBITANKH HA CPE3 CBAPHBIX TOYECK

10.4 Tpebopanusi K TNPOCKTHPOBAHMIO CBAPHBLIX COCAMHCHHA ¢
YIJ0BLIMH LIBAMHU
10.4.1 Tpeboeanus HACTOAIICTO TMOJApA3iEia CIEAyeT [PHMEHATh IIpH
MPOCKTHPOBAHWH CBapHBIX COCAMHEHHWH BHAXJECTKY, BBINOIHEHHBIX [IYTOBOH
CBAPKOii, C OCHOBHBEIM MaTepHalioM ToJILUKHOI He onee 4,0 MM.

10.4.2 Pazmepsl cCBAPHBIX LLBOB HEOOXOAUMO BEIOHPATE TaKUM 00pa3oM, 4TOOBI
MPOYHOCTE COEAMHEHHS OIpeAessiack TONMIMHOH COEAMHAEMOr0 3JICMCHTA WIIH
JIMCTA, HO HE CBAPHBIM LIBOM. [{omyckaeTcs, 4To 3T0 TPeOOBaHHE BRITIOIHACTCS], €CITH
CEUEHHE CBAPHOTO [1IBA HE MCHEE TOJIIIHHEI COCAMHIEMOT0 3JIEMEHTA HITH JIUCTA.

10.4.3 PacueTHyi0 HECYIIYIO CMOCOOHOCTEH YIJIOBOTO CBAPHOTO IIBA CIEAYET
onpenenate no CIT 16.13330 B cooTBercTBUM ¢ METONMKOH Ui JJICMCHTOB
ToNuHON 4 MM H Boliee.

1044 Ecnu B OOHOM COEIMHEHHH WCIOJB3YIOT COYETAHHE JIODOBBIX H
(hJ1aHrOBBIX YIJIOBBIX LIBOB, OOIIYIO HECYUIYIO CIIOCOOHOCTE CBAPHOTO COCAMHEHHS
ClIe/lyeT OMNpeAesaTh Kak CyMMY Hecylux criocobHocTei 0O0BRIX U (DIaHroBbIX
meoB. [lpy s3ToM HeoOXOOHMO YHUHMTHIBATH MOJIOKEHHE LIEHTpPA THKECTH U
COOTBETCTBYIOILICC pPacIpeAe/ICHHE YCHITHI.

10.4.5 VYrnoerle miesl ¢ 3deKTUBHON qmHHOIH MeHee 8¢ (f - TonmuHa donee
TOHKOTO W3 COEIMHSIEMBIX JIEMEHTOR) B PACUCTHBIX COCAHHEHHX HE IOMYCKAKTCsI.

10.5 Jlyroeas ToueuHasi CBApKa

10.5.1 JlyroByid TO4YCHHYIO CBApKYy CleAyeT [PUMEHATh TOJIBKO B
COEIMHEHMAX, PA0OTAIOIINX HA CIBHT W HE CIIEYET HCIOJIb30BaTh [UIsl COeIMHEHHS
AIIEMCHTOB WJIH JINCTOR, 00IIas TOMIMHA £f KOTOPBIX MPEBBIIACT 4 MM.

10.5.2 Jlyromas ToueuHas cBapka J0JIXKHa MMETh BHYTPEHHHUH IHAMETP dy HC
MeHee 10 Mm.

10.5.3 Ecnu ToOMUIHHA COSMMHIECMOTro 3JieMeHTa 1K nucTta Meree 0,7 MM, TO
CIIEYET UCTIONB30BaTh CBapHYIo maidy (cm. pucynok 10.3).
78 P p—
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Coegunackbii
INENEHT HIH
NAZCTHHE

CeapHan

Hecywmi
3MEMEHT

Pucynox 10.3 — Jlyroeast rouequas ceapka co csapuoii waiidoi

10.5.4 MuHUMaNbHBIE PACCTOSAHUS €min OT LIEHTPA KPYTIOH AYTOBOH CBAPHOM
TOYKH J0 ONMKaiIIero Kpas coCeIHEH CBAPHOH TOYKH MJIH JI0 KOHLIA COEIUMHSEMOTO
3NIEMEHTA BIOJb CPE3AMIIETO YCHIIHS BEIMHCIAIOT Mo (opMynam

N Run
Cmin = 1.8 ﬁ NnpH 'E;: < 1,153 (10.16)
N Ryn
L= — — = 1,15.
€min = 2,1 (R, pH Ryn = 4 (10.17)

10.5.5 MuHHMAalIBLHOE pACCTOSIHUE OT LIEHTPa KPYTJI0i CBApHO# TOUKH 10 Kpas
B JIIOOOM HANpaBlIEHHH YCHJIHSI COEMHACMOrO ICMEHTA JIOKHO OBITh HE MEHee

1,5d,, rne d,, — BHAMMBIH JHaMerp cBapHoH TOYKH (cM. pucyHoK 10.4).

10.5.6 MuHHMAJILHOE PACCTOSHHE B CRETY MEXIY OBaJbHOH CBApPHOH TOYKOH
M Kpacm JucTa B J1io00oM HanpasieHUH YCHUIIHs JOJKHO ObITE He MeHee 1,0d,,.

9%
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o |
[< "I CeapHan
F e wadba

1

G) PHCOCIHHEHHC OJHOTO JIHCTa € NMPHMEHEHHEM CBHPHDH maiobI
Pucynok 10.4 — Toqueunas Ayrosas ceapka

10.5.7 PacuerHyto Hecyuiyw crocobHocTs Ha cpe3 N, Kpyrioil ceBapHOH
TOUKH ONpPENENstoT 1o (hopmylie

Ny =7+ dZRyy, (10.18)
rae R, — pacyeTHOE CONMPOTHBIICHHE 110 MATCPHAITY CBAPHON TOYKH,;
dy — BHYTPEHHHH JIMAMETP CBAPHOH TOUKH, BLIUHCIIEMBIH 10 opMyie
d; =0,7d,—15)t, Ho dg = 0,55dy, (10.19)
rac dw — BUANMBIH QHAMETP JYTOBOM cBapHOH ToukH (cM. pucyHok 10.4).

N,, He JOMKHO TMPEBBIMIATE 3HAYCHHUH, ONMPEACHACMBIX H3 CICAYIOUIHUX
YCIIOBHIA:

0,5
eumf 18- (fu") ,T0 Ny = 15d, Nt Ry (10.20)

ecnu 18 - (4:u0)05 2 EP <30 (ﬁ?)u's,ToN =27 (4;1?) Zt Ry €1021)

80 y s
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b > 30 (22)" 1o N, = 09d, ¥t R 10.22
ecm o 2 ) TNy =0, a2t Ry (10.22)

10.5.8 PacyerHas Hecymas crnocoOHOCTb Ha cpe3 N, OBalbHOH CBapHO#H
TOYKH OTIPEACHACTCS Mo hopMmyIe

Ny = [+ d? + L, ds] 0,625Ry,, (10.23)
NMpH YCIOBHH, 4TO N, HE TIPEBEIIIACT 3HAYCHUH, BRIMHCISIEMBIX 110 (hopMyIie
Ny, = (0,5L,, + 1,6d,) Xt Ry, (10.24)
rae L, — miMHa oBanbHOH cBapHoit Touku (cm. pucynok 10.5).

MpHcoeauHAaen i
INENEHT HITH
NAZECTHHE

Hecyuuin
IMIENEHT

Pucynox 10.5 — OpansHas cBapHas TOUKa

11 Tpebopanus K nNporpaMMHOMY oOecle4eHHI0O [Jsl PACYETOB
KOHCTPYKIHH M3 CTAJBHBIX TOHKOCTEHHBIX XOJIOAHOTHYTLIX
OIMHKOBAHHBIX NMpoduIeH

11.1 KomnpsloTepHbie MporpaMMel B HACTH Mpolecca BEepH(PHUKAIIHH TOHKHEI
coorBeTcTBOBATH Tpeboranmusm 'OCT P MCO/MDK 12207.

11.2 KomiibroTepHBI€ TPOrpaMMBbl B HACTH MTPOIIECCA MTOJHOTO COMPOBOKACHHS
MporpaMMHBIX CPEJICTR JIOJDKHBI COOTBETCTRORATE TpebOBaHHIM
['OCT P MCO/M3DK 14764.

11.3 Pexomenayercss npoBOAUTL pPAaCueThl B NPOrpaMMHBIX KOMITJIEKCax,
NPOMIENIIHX CepTU(HUKALMIO IO COOTBETCTBYIOLLUM pa3jieslaM HACTOSILEro CROJIa
PAaBHIL.

11.4 Tlpu mocTpoeHHH KOHEUHO-JIEMEHTHOH pacuyeTHOH cXeMbl pasMepnl U
KOH(UrypaLiio KOHEYHBIX 2JIEMEHTOR CIICIYeT 3a/1aBaTh UCXO/Isl M3 BOIMOIKHOCTEH
NPUMCHACMBIX KOHKPETHBIX MPOrpaMM M IMPHHUMATh HX TakKMMH, YTOOBl Obliia
obecrnievueHa HeoOXoAUMasl TOUYHOCTE OTPEACICHHS YCHUITHH.

81
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12 Tpebosanus no obecneyeHn1o KOPPoO3MOHHOH CTOHKOCTH

12.1  TpeboaHust  HacToslEro  paszjena  pacHpocTpaHslTCcs — Ha
NPOEKTHPOBAHHE 3AIIHTEI OT KOPPO3HH CTANBHBEIX TOHKOCTEHHBIX CTPOUTENBHBIX
KOHCTPYKIMH M3 XOJOZHOTHYTBIX Tpouieli W To)pHpOBaHHBIX JIHCTOR,
[IpoexkTrHpoBaHKE 3alHUTEI OT KOPPO3HH CTPOUTENEHBIX KOHCTPYKIHH H3 CTANBHBIX
TOHKOCTEHHBIX XOJOAHOTHYTBIX OIMHKOBAHHEIX MPOQMICH clielyeT BLIOIHATE B
coorsercreuu ¢ CI128.13330.

B Hacrodimem paszene onpefesieHbl TeXHHUECKHe TpeOOBaHHUS K 3alllUTC OT
KOPPO3HUH CTPOMTENBHBIX KOHCTPYKIHI 31aHUI 1 COOPY)KCHHI NMPH BO3ACHCTBHH
ra3000pasHBIX arpecCHBHBIX CPE/l ¢ TeMneparypoii oT munyce 55°C ao 100 °C.

12.2 TIpoeKkTHpOBaHHE HOBOI'O CTPOMTENLCTBA M PEKOHCTPYKUUH 3[aHUi H
COOPYXEHHH ¢ IpUMEHEHHEM KOHCTPYKLUMH M3 CTaJlbHBIX TOHKOCTEHHBIX
XOJIOJHOIHYTBIX OLMHKOBAHHBIX Mpoduied HeoOX0IUMO OCYILECTBIATE C YUETOM
OMEITA AKCIUTyaTallMl aHAJIOTHYHEBIX CTPOMTENBHBIX O0LEKTOB, MPH ITOM CIEHAYET
[IpelyCMaTPHUBATh aHAJIN3 KOPPO3HOHHOTO COCTOSIHHSI KOHCTPYKI[HH M 3allMTHBIX
MOKPBITHH C y4eTOM BH/Ia U CTENICHH arPECCMBHOCTH CPEIBI.

12.3 Tlpu npoeKTHPOBaHHH 3aLIMTEI OT KOPPO3HH JUTsl HOBOI'O CTPOUTENBCTEA
HCXOJIHBIMH AaHHBIMHU ABJISIOTCS:

1) cBejenus o KMMaTHUeCKUX yenosuax paifona o CIT 131.13330.

2) XapakTEepHUCTHKH ra30BOH arpecCHBHOH cpelbl (rasbl, a’po30iH): BHI H
KOHLEHTpalusl arpecCHBHOTO BelIeCTBa, TEMIEpaTypa M BI&KHOCThL CPCABl B
30aHnH (COOPY)KCHHH) M CHapY’KH € yHETOM Npeobiafiaioniero HanpasieHus BeTpa,
a TaK)Ke C YYCTOM BO3MOXKHOTO HM3MEHCHHS XapaKTEPUCTHK Cpelibl B [EPHOJ
DKCIUTyaTalli¥ CTPOHUTENBHBIX KOHCTPYKIIHH;

3) MCXAHHYCCKHE, TCPMHHCCKHE H Ouosordueckie BO3JEHCTBHA Ha
CTPOHUTCITBHBIC KOHCTPYKILHH.

12.4 TIpu npocKTHPOBAHWH 3aIUTE OT KOPPO3HU PEKOHCTPYHPYEMBIX 3/aHUI
U COOPYXXCHHH, BBITIOJHCHHBIX C MPUMEHEHHEM KOHCTPYKLUHH M3 CTallbHbIX
TOHKOCTEHHBIX XOJMOAHOIHYTHIX OLMHKOBAHHBIX MTPOQUIeH, HCXONHBIMHU ABJISIOTCS
DaHHBIC O (pAKTHUECKOM COCTOSIHWH CTPOMTENBHBIX KOHCTPYKLHI € aHalnu30M
ﬂpﬁ'—]ﬁl'l HX I'IOI?.!)E}K)L[('!I']HH.

12.5 KoHcTpyKUMH 3JaHMil ¥ COOPYMKEHWH NOKHBI OBITH OCTYIHBI [
MEPUOJMUECKOH  JIMATHOCTUKH  (HETOCPEACTBEHHOTO  HJIM  JIMCTAHLMOHHOTO
MOHUTOPHHIA), PEMOHTA WM 3aMEHBl [IOBPEKICHHBIX KOHCTpPYKUMM. [Ipu
OTCYTCTBMM  BO3MOXKHOCTH oOecrieyeHHsi O3THX TpcOOBaHMI  KOHCTPYKLIHMH

9
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[NEPBOHAYAIIBHO HOJIMKHBI OBITE 3alIMOICHBI OT KOpPpPO3MK Ha BECk lEpHON
IKCILTYaTallHH.

12.6 He nomyckacTcsi MPOCKTUPOBATH CTAallbHBIC KOHCTPYKLHH 30aHUi U
COOPYKCHHH MOHMKEHHOTO M HOPMALHOIO YPOBHSI OTBETCTBEHHOCTH CO CpeJaMH
CpellHCH W CHITLHOH CTENEHH arpecCHBHOI0 BO3/IEHCTBUSI.

12.7 He pomyckaercs MpOEKTHPOBaHHME CTAJIbHBIX KOHCTPYKIHMH W3 CTanu
mapok 0912 u 1412 3manuii U coopyXeHHH, HAXOMAMMXCs B cnaboarpecCuBHBIX
cpelax, CofiepIKalluX CepHUCTBIH aHMHIPHIL HITH CEPOBOIOPOJL 110 rpyrIie razos B.

12.8 IIpu NpoeKkTHpPOBAHWH KOHCTPYKLHMH H3 PasHOPOJHBIX METAJUIOB I
IKCIUTy4Tallii B arpecCHBHBIX cpejlax HeoOXOAHMO MpeLycMaTpHUBaTh MCPHI I10
MPEAOTBPALICHHI0 KOHTAKTHOH KOPPO3MH B 30HAX KOHTA4KTa PA3HOPOIHBIX
MCTaJUIOB.

12.9 TennoTeXxHUUYECKUMH pacdeTaMHM H IMPOCKTHLIMH PEIIEHHMIMH JOJIKHO
OBITh HCKITIOMEHO TMPOMEP3aHHE KOHCTPYKIMH OTAIUIMBAEMBIX 3JaHWH ¢
obpazoBaHHe KOHICHCATA HA MX TTOBCPXHOCTH, & TAKKE HU3DLITOYHOE HaKOIIJIEHHE
BJIATH B OTPayKAAIONIMX KOHCTPYKIHAX B MTPOLIECCE IKCILTyaTallHH.

12.10 dopma KOHCTPYKLMH W KOHCTPYKTHBHBIC pEIICHHA 30aHHH W
COOPYXXEHHH JIOJDKHBI HCKIIFOYaTh 00pa3oBaHHE IJIOXO BCHTHIMPYEMBIX 30H H
YYaCTKOB, TIJIe BO3MOMKHO HAKOIUICHHE AarpecCHMBHBIX K  CTPOMTEIBHBIM
KOHCTPYKLHSIM Ta30B, [IapOB, MBUTH, BIary.

12.11 MUHMMANBHYIO TOJNIIMHY JTUCTOB OIPaX/1atolX KOHCTPYKIHHA CIeayeT
OTIpeaenaTh cormacHo Tabmuue 12.1.

Ta6muoma 12.1 — MuuuMalbHas TOJIHHA JIHCTOB  OTPAKAAIOINX
KOHCTPYKIHUIA

B munnum B'I'PElX
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MunuMalibHas TONUHHA THCTOR OIpaaKAaloUIx KDHCprKul*Iﬁ,
NMPHMCHAEMBIX Ge3 3alHTLl OT KOPPO3HH JTAKOKPACOHHLIMH
MOKPBITHAMH

O U3 YIIIepoIMCTOH CTAlH C
Fetioith IHHKOBBIMH TIOKPBITHAMH 1-T0
arpeccHBHOTO
ek knacca o 'OCT 14918 unu knacea
Bo3jeHcTBH = s .
cpenE ne menee Z275 o FOCT P 52246,a | 3 cranu mapok 10XH/T,
TAKKE AJIOMOIHHKOBBIMM 10X Al
MOKPLITHAMM Kiaccos ZA255 win
AZ150 no
'OCT 4784
Onpepensieres
HearpeccHpHas 0,5 ATPECCHRHOCTRIO  BO3JCHCTBHS
Ha HAPYIKHYIO MOBEPXHOCTR™
CnaboarpeccHBHas - 0.8
*[Ipn yCHOBHH HAHCCCHHA JIAKOKPACOHMHBIX IOKPBITHH HA MOBEPXHOCTHL JIMCTOB CO CTOPOHBI
MOMELIEHHH.
12.12 B cnyyac BO3HMKHOBEHHS OCHOBHOH aBapHiiHOH CHTyallHH
(BOBHHKHOBCHHH B TIpouecce SKCIIIyaTandd  cpensl Co C])GJII'IBﬁ CTEIEHEHO
dIpeCCHBHOTO BD3JI(3ﬁCTBHﬂ) i) ¢ CTallbHBIX KOI—ICTP)’KI.[I’II::I HOITYCKacTCH

TIPOEKTHPOBAHUE CO CPENAMH CPEIHEH CTENEHHM arpecCHBHOIO BO3ACHCTBHS M CO
caboarpeccHBHBIME  CPelaMH,  COJEPXKALIHMH AHTHAPHI I
CEpOBOLOPO 110 Tpyre razor B u3 cramn mapox 0912 u 1412

CEpHUCTBII

12.13 Cremeny arpecCHBHOINO BO3AEHCTBHS CpEIl HA METalNIMYECKHE
KOHCTPYKLIMHU TIPUBEJIEHBI [UTs ra3006pa3HbIX cped — B Tabnuue 12.2, TBeppIX cpen

— B Tabmune 12.3.

Ta6nuna 12.2 — Crenenns arpeccMBHOr0 BO3/ACHCTBHSA ra3000pasHbIX cpea Ha
METAJINYECKHE KOHCTPYKIINH

94

CrencHb ArpeccHBHOIO BO3/ICHCTRHA Chelbl

" ["pynns
BiiascHocTHBIH FHSOH Hél METAJUTHICCKHE KOHCTPYKILHK
ICHAHM 4
IIOE’ICIHCHHI“I (oG] HYTPH il
- ! B
) 28.13330. Y HEOTAINTHRAEMBIX
30Ha BJIaKHOCTH ,, OTAINTHBACMBIX m Ha OTKPLITOM BO3AYXC
CI1131.13330 rabanua i 3AaHHH MM
(no CIT131.13330) | 3naunii
: noJ1 HaBccaMu
A Hearpeccupnas Hearpeccusnas Cnaboarpeccusias
Cyxoii B To xe CnaboarpeccHBHas To e
Cyxas C CnaGoarpeccupuas | CpennearpeccHBHast CpennearpeccHBHas
D CpeanearpeccupHas To xe CuibHoarpeccHBHas
A Hearpeccupnas CnaboarpeccHBHas CnaboarpeccHshas
HopmansHetii B Cnaboarpeccusnas | Cpennearpeccusnas | CpejinearpeccHBHas
HopmasbHasi C To xe To xe To xe
D Cpeanearpeccuenas | Cunphoarpeccusras | CHIILHOArPECCHEHASA
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BnaxHniii
HIIH MOKPBIH

BnaxHas

Ly

A Cpennearpeccusnas | Cpennearpeccusnas | CpeaHearpeccuBias
B To xe To e To we
C CunbroarpeccuBHas | CunbHoarpeccusHasn | CuiibHOarpeccHsHas
D To xe To ke To xe

YINEKHENOro rasa.

I1 PHMEHAaHHE - ”]‘.‘IH OLIEHKE CTENMEHH arpecCHBRHOTO RO3/IEHCTRHA Cpe/ikl He CNENyCeT YUHThIBATE BIIHAHNC

Tabnuua 12.3 — Crenedh arpeccCMBHOr0 BO3ACHCTBHA TBEPABIX CpeA Ha
MeTAIHYeCKHE KOHCTPYKLIHH

<

BrasxkHOCTHBIH
PEACHM [TOMCLILCHHMI]

PE]CTHD])I-!MDCTL

Crerneni arpeccHBHOI0 BO3JICHCTBHA Cpejibl
Ha MCTAJTHYUCCKHE KOHCTPYKIIHA

PHU‘I'HDPHMHG

To xe

To we

TBEpILIX Cpell ——— BHYTpH
30Ha BIAKHOCTH B 13'1'_),11'3o H X DTHHJ]I{;:I-'I:GM[ - HCOTAIJHBACMBIX Ha OTKPLITOM
B THIPOCKONMHWYTHOCTL : 4 2 3AAHHI HIN MO RO3JIYXC
(mo CIT 131.13330)| rury PR
: HABECAMH
Manopacreopumete | Hearpeccusras Hearpeccurnas | Cnaboarpeccuenas
P
Xopo1iio
ACTBOPUMBIE
NS P P To e CnaboarpeccHBHas To xe
Cyxoii MaJIOTHIPOCKO-
nyam IMHYHBLIC
Xopoo
pacTBOPHMBIE CnaboarpeccuBHas To xe CpenrearpeccHBHas
I'HITJOGKDI IHYHLIC
Manopacrsopumbie | Hearpeccisias | CrnaGoarpeccusnan | Cnaboarpeccusnas
Hopmaibubtid Xoporiio
- ACTBOPHMEBIC o 4 )
i JI ; H¢
Hopmansras P p CnaGoarpeccusnas | Cpenniearpeccunnas | CpeiHearpeccpHas
MaJIOTHIPOCKO-
ITHYHBLIE
e Xopotitio
HopmanbHblii p ] \
H pacteopumble | Cpeanearpeccusnas | CpennearpeccisHas | CpeiHearpeccHBHasn
OpMaBHas ]’HI'I.'J(.)UKDIIM'-II-]]JIC
Manopacreopumete | CnaGoarpeccusuas | Cnaboarpeccuras | CnaGoarpeccysrasn
Braxubii Xopoiio : .
I— PACTBOPHMBIE Cpennearpeccusnas | Cpennearpecchsnas | CpeiHearpeccHBHas
; s 8
Bnaxnas Xoponio

CunkHoarpeccHsHas

En.CpClICi‘[L naubonee PAcHpoCTPAHEHHBIX PACTROPHMBIX REIIECTRE H HX XAPAKTCPHCTHRKH NPHBCIAEH B CIl
28.13330.2012 (rabmuua b.4).
Mpusmeywanue [lng vacteil orpaxaalonInX KOHCTPYKIHIA, HAXOUALIMXCH BHYTPH 3LaHHUIH, CTEneHn
AIrPECCHBHOIO BORACHCTBHS CPCAbL CIICLYET YCTAHABIIHBATL KakK JUisd MOMEMIEHHHA € BIAKHLIM HIH MOKDLIM PDCACHMOM.

12.14 Hecyuue MeTaluIOKOHCTPYKLIHH KapKacoB 3/aHUH M3 TOHKOIIMCTOBBIX

FHYTBIX

npouiied W orpaxknaolinue

KOHCTPYKIIHH,

H3roTaB/IHBaEMbIC

H3

OLMHKOBAHHOIO [POKATA C TOPSYHMM IIMHKOBLIM TMOKpPLITHEM 1-ro knacca 110
['OCT 14918 u knacca 275 no 'OCT P 52246, nonyckaercst IPUMEHSTh TOIBKO B
YCIIOBHSIX HEarpecCHBHOTO BO3NECHCTBUS cpenbl. Hecyline KOHCTPYKUHMH W3 3THX
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npoduiIci 1 OrpaXkaroe KOHCTPYKIIMH H3 TOHKOIHCTOROH OLIHHKOBAHHOH CTAIH
C IOMOJHHTEIBHBIM JIAKOKPACOYHBIM TMOKPBITHEM JIONYCKAETCs TIPHMCHATL B
YCIOBHSIX c/1ab0arpecCHBHOTO BO3ACHCTBHS CPEbL.

12.15 Beibop Mapok MaTepHalioB M TOJLIHHEl 3al[MTHO-ACKOPATHBHBIX
NAKOKPACOUHBIX TOKPBITHH ISl JIOMOJHHUTENBHOH 3allUTBl  OT KOPPO3UH
OLUMHKOBAHHON CTanM cjielyeT T[pOBOJUTE C YHETOM CpOKa  CITyXkOBl
NAKOKPACOYHOTO MOKPEITHS B KOHKPETHBIX YCIOBHAX IKCIUTyaTallHH.

12.16 Tlporno3upyeMslil Cpok CITyKOBI ITOKPBITHS CIIEAYET YCTaHABIHBATE 110
pE3y/bTATAM YCKOPEHHBIX KIMMATHYCCKHX MWCTIBITAHHH 00pasuoB MOKPBITHM,
MPEACTABNAIOMIX Cc0o00H (parMeHThl pPeaNbHBIX KOHCTPYKLHMH. YCKOpeHHBIC
uctslTaHus MokpeIThil mpososaT no 'OCT 9.401.

13 TpeGoBanus no NoKapHOii 0€3011ACHOCTH H OTHECTOHKOCTH

13.1 CreneHb OTHECTOHKOCTH 3/1aHKH, COOPYKEHHH, CTPOCHHH H NOMKapHBIX
OTCEKOB C TIPUMECHEHMCM  KOHCTPYKUHH M3  CTalbHBIX  TOHKOCTEHHBIX
XOJIOJIHOTHYTBIX ~ ONMHKOBaHHBIX  Mpoduield  cieayer  YCTaHaBIWBaTh B
cooTBeTcTBHH ¢ Tpeboranmsimu [2] u CIT2.13130.

13.2  OreecToMKoCTh  KOHCTPYKUMH M3  CTallbHBIX  TOHKOCTCHHBIX
XONMOMHOTHYTHIX  OLMHKOBAHHBIX mnpoduieil  JobkHa OmITh  obecrieyeHa
CTICLHANIBHBIME MEPOIIPUATHAMHU B BUE OMHECTONKHUX MOKPBITHH KOHCTPYKTHBHBIX
IEMEHTOB HJIH OOIIMBKOH M3 OTHECTOHKHMX IJIMTHBIX MAaTEPHANOB, KOJTHYECTBO
cJIoEB KOTOpOH HeoOXommumo noAbupare MO KOHKPETHBIE ITPOTHBOIOMNKAPHBIC
TpedoBaHusl.

13.3 VYcnoeue rnoxkapHoi — 0e30M1acHOCTH  KOHCTPYKIHH  SBJISCTCH
OTpaHHYEHUEM Il IPHMEHEHHs PAa3NIHYHBIX BHJOB YTEIUTUTENCH B CHCTEMAX, /e
Hecyllas crnocoOHOCTE KOMOMHHPOBAHHBIX CTEH ONPENENETC B3aMMO/ICHCTBHEM
MEXKIY JETKHUMH CTAJILHBIMM NPOQHISAMH K YTEMUIAIOMIHM  HANOJIHUTEICM
(HanpuMep, TIEHOMOIMCTHPOIOM HIIH MEHOTIONHYPETAHOM), HAXOMIILIMMCST MENKLY
CTAJBHBIMH TIPOQMIISIMH.
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IMpuioxenne A
(obs3aTeLHOC)
CnenuaibHbie TpeGoBAHNS K KOHCTPYKIMAM
A.1 TpeGoBaHus K TPOroHaM U No00HLIM 0aJ04HBIM KOHCTPYKRIHUSIM

A.1.1 Tpeboranus, NPUBEACHHBIC B HACTOSLIEM I0Pa3ACiC, MOTYT OBITh
[IPUMEHEHBI Ul mporoHos W Oanok, Z-, C-, Z-, U-00pa3HOro ® MHUIAIMHOIO
[OTIEPEYHOT0 CeYCHHs € A/t < 233 — 1715 BEICOTHI CTEHKH, ¢/t < 20 — [U15i OAHHOYHOrO
otruba u d/t < 20 - s ABOHHOTO KpaeBoro oTruda.

A.1.2 Tpebosanus HaCTOSIMIETO rnojpaszeina MPHMEHSIOT bifs b3
PACKpEIUIEHHBIX M3 IJIOCKOCTH M3rMba Hepa3pesHbIX MPOroHoB, COENHHEHHBIX
BHAXJIECTKY MJIM HAKJIaIKaMH.

A.1.3 Hacrosmue TpeboBaHHs JOIYCKACTCA TAKIKE [PHUMEHATE IUiA
X0NnoIHO(OPMOBAHHBIX JJIEMEHTOB, HCIIONB3YEMBIX B KauecTBe (haxpepka, Oanok
MEPEKPLITHH W APYruX MOJOOHBIX THIIOB 0anok, KOTOPbIE 0OLIMHO PACKPETIEHBI
HACTHJIOM.

A.1.4 TlonHoe HENPEPLIBHOC PACKpEUIeHHEe M3 TJIOCKOCTH M3ruba MOXKEeT
CO3/1aBaThCsl CTAJIIGHBIM HACTHJIOM C TpAalleUHeBHAHBIMH To(pamMd HIH IPYTHM
NpoHITHPOBAHHEIM CTANLHBIM JIICTOM C KOHCYHOH JKECTKOCThIO, HEMPEPBIBHO
COGIHMHEGHHBIM C MOJIKOH MpPOTOHA wYepe3 HIKHHE TMONKM HacTuida. IIporos,
COCIMHEHHBIA C HACTHIOM C TPAanCIMCBHIHBIMU ro(pamMu, MOKET CUMTATHCS
PAaCKPETIEHHBIM U3 IUIOCKOCTH, €CITH BRITONHAOTCA TpeboBanus A.1.5. B npyrux
crayuasix (HanpuMmep, MpH KPEerjieHHH HACTHIIA HEPE3 BEPXHHE IOJIKHM) CTCHICHb
3aKpeIUIeHUs] JO/DKHA OCHOBBIBATECS JMOO Ha onpiTe, OO OMpeNemsIThCs
HCTBITAHUSIMH.

A.1.5 TIporoH MOXKHO CYMTATH PACKPEIUICHHBIM B IJIOCKOCTH HACTHIIA, CCITH
HACTHJ C TpanelmHeBUIHBIMA TodpamMi COCAHHEH C MPOTOHOM M BBIMTOJHCHO
ycloBue

70
h?'

T[Z T[Z 2
SE(EIW-F+GI,;+EIZ-L—Z-O,25h)- (A1)

rne S — CABUrOBas JKCCTKOCTh HA €IHHMILY IUTHHEI TIpOroHa, obeclieueHHasn
pacTiiioM 1o A.1.9 wunu kacceTHeIMH mnanensmu 1o A.1.10 mua
PACCMATPHUBACMOTO DJIEMCHTA, COCIMHCHHBIM C HUM B K&XIOH BOJHC
(ecny HACTHII KPEIMTCSl K MPOTOHY HUepe3 BOJHY, TO BMECTO § ClIEAyCT
npuHAMaTs 0,25);

Iv— CCKT()]')('IELI‘I]:HBIﬁ MOMCHT HHCPIHH CEUCHHS ITPOTOHA,;
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I, — MOMCHT HHCPIIHH TIPOTOHA MPH CBOOOAHOM KPYUEHHH;

[. — MOMEHT HHEPUHH [IPOroHa OTHOCHTENBEHO BTOPOCTENIEHHOH ITABHOMH
ocH;

L — npoJieT poroHa;

h— BBICOTA IPOrOHA.

Mpumedanne - Popmyny (A.l) gonyckaeres Tawike HPUMEHATL M4 OUEHKH YCTOIYHBOCTH noscon
GanoK W3 NIOCKOCTH B COUETAHIH C APYTHMI THOAMH HACTHIA, 1IPH ofocHORAHHN X COOTBETCTRYIOILHM PACUCTOM.

A.1.6 TlporoH momkeH HMMETh HA ONOpax JETanH, NPENITCTBYIOLIHE €ro
KPYYEHHIO H TOPH30HTANEHOMY OOKOBOMY CMELIEHHIO Ha oTopax. Bausnue ycuiiui
B TUIOCKOCTH HACTHIIA, KOTOPBIE IMEPENaoTCs Ha OMOpBl MPOroHa, HEOOXOMHMMO
YUHTBIBATE [PH PAacueTe ONOPHBIX AeTane.

A.1.7 CoejiuHeHue TPOroHA C HACTHIOM MOXET JIONYCKAaTh YacTHYHOE
3aKperieHle MMPOroHa OT KPYUCHHSA, KOTOpPOe MOXKET ObITh MPEICTABICHO B BHIC
YyrinoBoH cBsA3H ¢ kecTKocThio Cp. HanpsokeHuss B cBOOOIHOM Tosce, HE
COEJIMHEHHOM HEIOCPEICTBCHHO C HACTHIIOM, ClielyeT TakkKe pacCHHTBIBAThL C
y4eTOM BIHSHHS u3runba B paboueil IJIOCKOCTH M KPYHCHHs, BKIIOYas M3rHO W3
MJIOCKOCTH B PE3YJIbTATE UCKPUBIIEHHS MTOTIEPEHHOTO CEHEHHSI.

A.1.8 Ecnu cpoOOAHBIM TMOSAC ONHOMPOJIETHOO TPOroHa CKaT TIpH
OTpPULIATENILHOH Harpyske, TO B pacycTe AOJIKHO OBITE YUTEHO YBCIHYCHHE
HalPSDKEHHH OT KPyueHH W M3ruba.

A.1.9 CpapuroByro IKECTKOCTE Ha  €OHHHIY  [JIHHBI  HACTHIA  C
TpanenueBHAHBIMH rodpaMu S,, H, coe/MHEHHOTO ¢ MPOTrOHOM B K&XKIOH BOJIHE,
OTIPEACIAIOT HA OCHOBAHHH dKcriepuMenTa Tubo o gopmyrne

Sy = 1000Vt - (50 + 10 - 3/Brooy) E; (A.2)

rae f— pacuerHas TONLIMHA HACTHIA, MM;
boor — INMPHHA HACTHIIA 110 CKATY, MM;
§ — LIar [MpOroHoB, MM;

h,, — BEICOTA TO()POB HACTHIIA, MM.

A.1.10 CoBHroByio *ecTkocTh KacceTHBIX mpodmneii S, H, Beluncnsior 1o
(hopmyne

(A.3)

88 ,



CII 260.1325800.2016

105

rae L — obumias JuimHa cIBUTOBOH auadparMbsl BAOIE MPOJICTA KACCETHBIX
rnpounei, mm;

A.2 Pacuer nporotoB M 0aJ049HbIX KOHCTPYKIHH

b — obmas mMpHHa CIBUTOBOH IHA(parMel, MM;

by — lIMPHHA KACCETHOIO MpohuIIs, MM;

o — KOA((PULMEHT JKECTKOCTH TMPH OTCYTCTBHH IKCHCPHMCHTAIBHBIX
JNaHHBIX (MOxeT ObITE NPUHAT paBHBIM 2000 H/MM).

A.2.1 Ilporousl C-06paszHoro u Z-06pa3Horo ceYcHHH C A0TOIHUTETEHBIMHA
3JIEMEHTAMH KECTKOCTH HA CTEHKE WIIM T0JIKE WIIH 0e3 HUX PACCUHHTLIBAKOT, [TPH

BBIMMOJIHCHHH CIIEOYIONIHX YCHDBHﬁ .

- pasMcphbl TMOMNEPEYHOr'C CEUEHHS HaxXOoOATCsH B IMpEaciiax, YKa3aHHBIX B

Tabnuile

A.l;

- IIPOT'OHBI
FO(I)DHMH, ITPHYEM IMOPH30HTAJIBHOC PACKPCTUICHHC JOJDKHO OBITE HCTIPCPLIBHBIM,

pacKpericHbI

H3 TUIOCKOCTH HACTHIIOM C TpalcCluHcBHAHBIMHA

- IPOTOHBEI  PACKPEIJICHBI OT TMOBOPOTa MPOQHIHPOBAHHBIM HACTHIIOM C
TparneuHeBHIHEIMU roO(ppaMi U YIOBIETBOPEHBI YCIOBHS;

= [IPOTOHEI HMEKOT PABHLIE ITPOJIETEI H PABHOMEPHO Harpy»CcHEI.

DTOT METOJ HE MOIKET OBITh MUCIIOJIE30BaH:

= A7 CHCTEM, HCIIOJIB3YIOHIHX CTEPXKHH B KAUECTBE PACKPCTUICHHL

- CHCTCM C MCPCXJICCTOM H Ha HaK/IadKax;

= CCJTH TIPHITIOXKCHEI OCCBBIC CHIIBI N,.

Tadbnuua A.1 — Orpandvenusi B cjay4uac NPUMEHCHUSI NPUOINKCHHOTO
MeT0/Ia pacuera
[lporoner {, MM bit hit hib ¢/t ble Lih
b
o] —T'
Ly 1 z1,2 =55 = 160 =343 <20 =40 z15
¢
Ly L
— .---..fl.-.
Y h =12 =55 <160 <3,43 <20 =40 =15
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A.2.2 PacueTHOE 3Ha4YeHHUE M3THOAIONICT0 MOMEHTA M I0/KHO YIOBIETBOPATE
CIEeAYIONIEMY YCIIOBHIO:

<1, (A.4)

rne Myp, =Ry Wepey
XLT .
kg !

(A.5)

Wery — MOMEHT CONPOTHBIIEHHs! 3(P(PEKTHBHOTO MOMEPEHHOTO CCHUCHHS
OTHOCHTEJIEHO OCH

Xpr — Koahduiment, yuuThIBalOWKI MOTEPH0 YCTONYHBOCTH IIJIOCKOMH
(hopmbl H3rHba

ka4 — k03(pPHUUHMEHT, YIUTBIBAIOIIHH, 4YTO YacTh MPOTOHA HE pacKperieHa,
onpenesieMslit o gopmyiie (A.5) u Tabnuue A.2:

L
ke =(0u — ap7) 2 1,0; (A.5)
oy, oy — Koa(uEenTs! (cM. Tabiuy A.2);
L — mpoJeT nporoxa;
h — ob1iasi BbICOTA MPOTOHA.

Ta6nuua A.2- Koypduumentsl o1 v o2 s gopmyst (A.5)

Z-06pa3HbIi C-ob6pasuslii Z-obpasHbiii
Ciictans Mporou 1poroH [1POroH
(04| o2 a oz o4 05
OpnuonpornerHas Oanka, Harpy3Kka BHH3 1,0 0 1,1 0,002 38 0,002
Onnonponernas Gayka, HArPY3Ka BBEPX 13 0 3,5 0,050 1.9 0,020
Hepaspesunan Ganka, narpyska BHu3 1,0 0 1,6 0,020 1,6 0,020
Hepaspesuas Gasika, narpyska Beepx 1.4 0,01 2,7 | 0,040 1,0 0
A.2.3 PenykuuoHHBIH KOI(PPuUIMEHT Y7 = 1, eciu oJHONpoeTHas Oasika

paﬁoTaeT non Hal"p}r'BKDI"i, ,I[CI‘:ICTBYIOHIC[\:I BHH3, HIIH B APYTHX CIy4asax, €CIIH
YIOOBICTBOPCHO CICOYIOIIEE YCIOBHE!
M2

Cp = ;f{,“ - kg, (A.6)

rac My, —MOMEHT B [OJHOM T[OMEPEHYHOM CCHUCHHHM OTHOCHTEIBHO
TJIABHOH OCH U B Mpejesiax yrnpyrocTu:
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Mﬂi.u = We!.uRy; (A.?)

I, — MOMEHT HHEPUOHUH ITOJTHOI'O TIOTIEPEYHOIO CEYE€HHA OTHOCHTEIBHO
BTOpOCTEl'IBHHDﬁ OCH v,

ks — ko3a(puUMEHT, YUHTBIBAIOMIMH CTATHUYECKYIO CXEMYy [IpOroHa
(rabnuua A.3).

Cp — )KECTKOCTH YIJIOBOH CBsA3H, onpenaeisiemas o gopmyiie (A.6).

[Tpumeuanue — Jlng C-o6pa3HbIX ceUeHHIT MPOTOHOR ¢ PARHBIMH nonkamu [, = [, W,
= m.' H Mu = Mp.

Tabnuua A.3 — 3uauenus kodgpdunuenrta kg

. 3naucuue KodGGHUHCHTA ks IPH NPHIOIKCHHH HATPY3KH
CraTHueckas cxema
BHH3 BHEPX
T2 = 0,210
y TR 0,07 0,029
A A S A T 1Y
A L= L—=~ L=t 0,15 0,066
) Fiy a O AN
d=L ==L L=k L 0,10 0.053

A.2.4 JIns cinydyaes, KOTOpeie HE paccMaTpuBaiotes B A.2.3, koa(puument @
paccuuteiBaroT 1o CI1 16.13330. [IpenensHblii MOMEHT IIPH NOTEPE YCTOHUMBOCTH
r1ockoi hopmel H3ruba B ynpyroi craguu M., BEIYUCISIIOT 110 hopMyIle

k s
Me =7+ \[GI{ET,, (A.8)

rae I} — QUKTHBHBIH MOMEHT HWHEPUHH TpH CcBOOOJHOM KpYUYEHHH,
YUUTBIBAIOIKMHA  A(EKTHBHOCTL  3aKpeluUleHuss 0T  KpY4YeHHs,
BBIYMCISIEMBIH 110 hopmyne

B=1+Cp =, (A.9)

3ech [, — MOMEHT HHEPLHH IIpH ceobogHOM KPYYCHHA OJI15 [MPpOTroHa,

1
~ (1/Cpati/Cpe’

G (A.10)

Cpau Cpe — KPYTHIBHBIC 3KccTKOCTH 110 A.2.5, A.2.9;

k — xo3hpUIIHEHT, YUHTHIBAIONIHI MOTEPIO YCTOHYHBOCTH IUIOCKOH (DOPMBI
u3ruba ¢ 3aKkpyvHBaHUEM M onpeacsseMbid o Tabnuie A.4.

R — M. 91
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Ta6nuuna A.4 - Kodpduuuent k morepu ycToiiumBOCTH ILJI0CKOH opmbl
M3rubda ¢ 3aKpyvyuBaHHeM Ui IPOTOHOB ¢
FOPU3OHTANLHO 3aKpeIJICHHOH BepxHedl NOJKOH npu

KPYyYeHHH
. 3HaueHne KoaQUIMEHTA k IPH NPHIOIKEHHN HATPY3KH
CraTHyeckas cxema
RHU3 BBEPX

m[]j:l % 10,3
L~
Y . T 17,7 27,7
L=l
EIRNENEER
) — 12,2 18,3
7S IRETIN (I S
LI TTRTATT ot
r--—‘! 14,6 20,5

A.2.5 3uauecnue KpyTHJbHOH xectkocTH Cpy, CO3IaBaEMON HACTHIOM C
TpaneuHeBHIHLIMY ro(hpamMu, COeIMHEHHBIM C BEPXHEH [OJIKOH MPOroHa, C y4CTOM
TOT'0, YTO KPEIUIEH s HACTHIA K TIPOTOHY PACIIOIOKEHB] B CCPEIMHE €0 MONKH, MOXKET
OBITE OMpeieneHo no gpopmyie

Cp.a = Crookpakikprkakyr, (A.T1)
rne kp, = (b,/100)? npu b, < 125 MM;
kpq = 1,25(b,/100)? npu 125 MM < b, < 200 MM;
ki = (thom/0,75)Y niput thom = 0,75 MM, NONOKUTEIEHOE MTOOKCHHE;
ki = (thom/0,75)° pHt tpem = 0,75 MM, OTpHLATENBHOE OJIOKEHHUE;
ki = (thom/0,75)%° 1pu thom < 0,75 MM;
kpyr = 1,0 npu by < 185 mMm;
kyr = 185/bg npu by > 185 mMm;
- JUTsl [TOCTOSIHHOM HaTrpPy3KH:
ke =1,0+ (A—=1,0)-0,08 npu tyom = 0,7 MM, NOJIOKHTEILHOE MONOMKCHHC;
ky =10+ (A—1,0)0,16 npu t,om = 0,7 MM, OTpPULIATENLHOE MTOJIOKEHHE;
k. =10+ (A—1,0)-0,095 npu tom = 1,0 MM, TONOKHTEITHLHOE TTOJIOKCHHE;

k, =10+ (A—10)0,095npu t,onm = 1,0 MM, OTpHLIETENLHOE TIONIOKEHHE;
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3unauenns koadduimenTos npu tomuHax 0,7 mm < ¢ < 1,0 MM Jlonyckaerces
OTIPEMICIIATE TIHHEHHOH HHTEPHOsLHEH:

mpu ¢t < 0,70 MM — popmysia HeleHCTBUTEIBHA;
npu ¢ = 1,0 mm — B Qpopmyny noactaeatoT [ = 1,0 Mm;
- JUIsl TIOJIbEMHOM HATpY3KH (HATIpUMEp, OTPULIATCABLHEINH BETEP):

ki=1,0;

kyr = }% ec/n by > by pmay, UHaYE kyp = 1, (A.12)

rae A < 12 — narpyska, nepefapacmas 6anke Hactuinom, kH/wm;

b, — IMMPHHA MOJIKH [TPOTOHA, MM;
bg — MIUPUHA BOITHBI HACTHIIA, MM;
br — MHPUHA TOJKH HACTHIIA, TPUKPEILUIEHHOH K [IPOTOHY;
b7 max — M0 TabIHLE A.S;
Cioo — kK03 uiHEHT oBOpoTa, paBHbIH Cp 4, IPH b, = 100 MM.

A.2.6 Eciu Mexny HacTHIOM M I[pOrOHaMH HET 3a30pa, TO 3HAYCHHE
ko3 duimmenTa nosopora Cygp ONpenessoT no tabaume A.S.

A.2.7 Pekomennyercs 3HaueHue Cp4 MOXKET ObITh NPHHAT paBHeIM 130p,
kHM/M, TAC p — KOMMYECTBO KpellIeHHH HaCTHIA K TIPOTOHY Ha | 10T, M ero JUTHHEI
(Ho He OGonee 4HCM OJHO HA BOJIHY HAacTHia), NMPH COOJIOACHUH CIEYIOUHX
YCIIOBHH:

- IHpHHA b NOJIKM HACTUIIA, KOTOPOH OH KPEIUTCs, HE JOJKHA MPCBBIATH
120 Mm;

- HOMHHaJILHaS TOJIHHA ¢ HacTHIa He MeHee 0,65 MMm;

- PaccTosHHuEe a HIH b-a (EEEHC}IU_[CC OT HanpapJeHHs T[DBD]JOT&) MCHKIY
ICHTPOM METH3a H LIEHTPOM IMMOBOPOTA NMPOTrOHd HE MCHEE 25 MMm.

A.2.8 Ecny yuWThIBAIOT BIHAHHE HCKPHBIICHHS TIONEPEYHOr0 CEUCHHs, TO
JornyckaeTces He yuuThIBaThk Cp ¢, TAK KaK JKCCTKOCTB CBSI3H, B OCHOBHOM, 3aBUCHT OT
snayeHust Cpy U UCKPHUBJIEHHS! CCUCHHS.
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Jod

Tabnuna A5 — Koapduuuent nosopora Cigo 1 CTANBHOIO0 HACTHJIA C
TpanenMeBH/IHLIMU ropamu

[Tonowenue HacTHNA HacTii sakpennen [ar kpernenuii Cioo, [brmax,
yepes MoJKy Huamerp
B KKI0H qepes laiowl,
“}?S::_l;ﬁ;e I':;S;_?;g; HHIKHIOIO [BCPXHIOD Bu_.m-lc BEJ]'-I)H)/ MM kKHM/M | MM
e=bp e=2hp
JL1sl HArpY3KH, HANPARIIEHHOH BHH3
X X X 22 5,2 40
b4 b4 b4 22 3.1 40
X b4 x Ka 10,0 | 40
x * X Ky 5,2 40
b4 % b4 22 31 120
X X X 22 2,0 120
JLs HATPY3KH, HANTPARIIEHHOH BREpPX
b4 x X 16 2,6 40
x X x 16 LF 40
IMpumMeuanus
| B Hactosuieii Tabauie npuMeHeHEl ciejyionme 00o3HadeHus:
br = IMPHHA BOJIHBI,
by — MHPHHA TTOIKH HACTHIIA, B MECTE KPEMJIEHHS K MPOrOHY.
X _ couerauue YCIOBHIH 1O MOJIOKEHHIO HACTHIIA, 3aKPEIVICHUIO H ILATY KPETUIEHHS,
2 3uauvenns  Hacroswed  rabiaMubl  OPUMEHMMEBl U1 KPENeHHds  HACTHIA
caMOHape3alolHMH BHHTAMHK AHaMeTpoM @ = 6,3 MM, cTanbHbIX maib TomuuHoi Ly = 1,0 mm.

A.2.9 llonoxkenue Hacruia no rabnuue A.5 cuuraercs O1aronpusaTHBIM, €CIIH
€0 Y3KHe IMOJIKH PACIIONOXKEHb! Ha [IPOTroHe, U HeONaronpHuaTHBIM, €CIIH Ha IIPOroHe
PACIIOJIOKEHB! €r0 LIUPOKUE TTOJIKH.

A.2.10 Pexomennyercs 3HaueHue Cp ¢ € 3a11aCOM ONPEENsTE 110 (hopmMylie

(A.13)

rae k— onpenensiercs o tabnuue A.4.

A.2.11 MomenT uHepMH (PPeKTHBHOTO ccHCHUS [y (Win ;) MOXeT OLITh
[PUHST MIEPEMEHHBIM BJIOJIb [IPOJIETa. PEKOMCH/YETCS MCIOJIB30BATE MOCTOSHHOE
3HAUEHHE MOMEHTa HHEpLHH, MCXO/I M3  MakCHUMallbHOIo
abCoMTHOTO MOMEHTA B MTPOJICTE OT HOPMATHBHON HAIPY3KH.

[MOJIYHCHHOC

A.2.12 Tlporu6sl momyckacTcsi ONPEACHsTL B I[PEANONOKEHHH YIPYroi
paboThk! CTaH.

A.2.13 B pacuere nporuboB, YCHIMH H MOMEHTOB CII€IyeT Y4UHUTHIBAThH
BJIMSTHUE TTOAATIMBOCTH COCAMHEHHH (HAITPUMEp, B ClIyuae HEpa3pe3HbIX 0anouHbIX
CHCTEM C COEIHHEHHMsAMH BHAXJICCTKY M Ha HAKJIAIKax).

94 |
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A.2.14 MeTHn3bl, NPUKPEIUIAIOMIME HACTHI K IIPOrOHY, CICAYCT NMPOBCPATE Ha
COBMECTHOE ICHCTBHE CPE3alOLIEr0 YCHIHA ¢s€, NEPHNEeHIHKYJIAPHOTO IOJKE U
PACTATMBAIOIIETO YCHIHS ¢re, e e — Iar KpeluicHuH, gs U ¢y JOMyCKacTes
paccuYUTRIBATE 110 Tabmuie A.6. Cpesaroliee YCHIINE OT HACTHIIA, ACHCTBYIOIICTO KAK
nauadparma, HarPapICHO MAapaIe/bHO TT0JIKC H CYMMHUPYETCs € ¢y TEOMCTPHYCCKH.

Tabnuuma A.6 — Cpesaomee W pacTArHBaouiee YCUWIMd Ha MeTH3
KpeIJICHHS BAOJIL 0aJIKH
Banka T[TpunoxeHne Cpeaaioliiee ycunue Pacrarupaioliee ycunue
l-1arpy31<H Ha €IMHHILY JUTHHDBL ¢f5 Ha €JIHHHLY JUTHIBL ¢t
i (1 + &)k, g moxer OLITL 0
Z-o6pasHas NPUHSTO PaBHLIM 0
BBEPX (1+ E)(k“ = a/h)q (Ekhq h/a) +q; @ b/2
BHU3 (1-8kuq Ekng /a
C-obpaznas
BBEPX 1-9 (kh = a/h)q (Ekhq h/(b — a)) T4

A.2.15 MeTu3bl, 3aKperUIsAIoINe POroHbl Ha OTTOpax, HEOOX0AUMO NPOBEPATE
Ha NCHCTBHE peakuuH R, B INIOCKOCTH CTEHKH U TTONCPEYHBIX peakuuid Ry u R; B
mockocTax monok (pucyHok A.l). Cunel Ry M Ry onpeneistor mno (opmynam,
npuseneHHeM B Tabmuue A.7. Cuma R; OT HAacTHIA, BBITIOJIHSIOMETO POJib
JadparMel JKCCTKOCTH, BKIIOYAeT B cebs Takke CKATHYIO COCTaBJISIOLLYIO I
KpOBeib ¢ YKI0HOM. Ecny R; TMONOXKHMTENBHA, TO PaCTATHBAIOIAs CHIIa B METH3C
KpPCIJICHHs OTCYTCTBYET. R, TICPEaaeTcesl OT HACTHIIA K BEPXHEH I10JIKE MPOroHa U
Janee Ha CTPONMMILHYI0 KOHCTPYKUHMIO (IaBHYI0 0anKy) uepes COCNHHHTCIBHBIN
(omOpHBIi) 3JEMEHT UITH € MTOMOIILIO CHENHAIBHBIX CABHIOBBIX KOHHEKTOPOB, HIIH
HEIOCPEACTBEHHO HAa OCHOBHOM WM aHalOrM4HbIH 3neMeHT. Peakiun Ha
[POMEKYTOYHBIX OMOpax HEPA3pPEe3HOro MporoHa HMpuHMMAarT B 2,2 pasa Gornee
3HaueHUH, IPUBEICHHBIX B Tabnuue A.7.

— Jlns HAaKIOHHBIX KpOBellb [OMNEPEUHBIE HATPY3KH HA [POIoH
BEPTHKAILHOH — HArpy3KH,

[Ipumevanue
pACCMATPHBAIOTCA  Kak
MEPEHIMKYISAPHO [UIOCKOCTH KPOBITH H NAPAIIE/LHO ITOH TMIOCKOCTH.

COCTABNAIOUIHEC HANPARJIEHHLIE
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Pucynor A.1 — Peakuuu ua onope

Tabnuua A.7 - Peakuuun Ha onope ceo60HO onepToid 6aaKu

Banka u narpyska Peaxuus Ha HHKHUI nosc R) Peaxkuys Ha Bepxuuii nosic Rz
Z-obpa3zuas, HArPY3Ka BHH3 (1-kng L/Z (1 + kg L/Z
Z-obpaznas, HArpy3Ka
BBEPX —(1 = Qkng L/z —(1 + Q)kng L/z
C-obpazuas, Harpyska BHH3 —(1=9kpq L/z (1 = kng L/Z
C-obpasnas, Harpyska
BBEPX (1-Sknq L/z =(1=Q)kng L/z

Koadpuuuent G npunumarot paHeM G = 3/kp, rae kp — xoa(uiuent,
rnpuBesieHHBIH 1o (Gopmynam A.14 u Al5, u xoapduuMeHT & NPUHUMAIOT PaBHBIM

=15

A.2.16 llonpaBounslii koa(duument kp st paccMaTpUBAEMONH TOUKH M
COOTBETCTBYIOIIMX TPAHMUHBIX YCIOBHH Hepa3zpe3HOH MHOTrOMNpONEeTHOH Oanku
BBIYMCISIFOT 110 (POpPMYyJIaMm:

- JUIsl BTOPO# OT KpalHel npoMexyTouHOH orophbl

_1+0,0314R

— A.l4
kr 1+ 0,396R ' ( )

= JUTA OCTAJIBHBIX TIPOMCKYTOYHBIX OITOP
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.. _ 1+00178R
‘RT110,191R

(A.15)

31eCh Iz — MOMCHT MHEPLUMM IIOJHOTO MOMEPEYHOro CeueHHs CBOOOAHOM
ITOJIKH TPH M3r'HOe OTHOCHTENIBHO OCH 2-Z;
K — noronuas 60KoBas KecTKOCTE cBsizu 1o A.2.17;

L, — paccTosiHHe Mexy pacKpeniaeHusiMH, a MpH HX OTCYTCTBHH —
rnposier L nporoxa.

A.2.17 llorounyio OOKOBYK MKECTKOCTh CBSI3M K Ha COUHHILY JUIMHBI
BBIYHCISIIOT 110 (hopMyIie

1 41 —v®)h*(hy+b h?
L ( v2)h?(hg mad)_l__’ (A.16)
K B3 Cp
rjie { — TOJIIMHA MPOrOHa;

Cp — 0b1mas *ecTKOCTh YriioBoii cas13u no popmyne (A.10);

h— o01uasi BEICOTa MPOTOH4A;

hq — pasBepHyTas BbICOTa CTEHKH [POTOHA.

byod OTIPENETISIOT:

- Ul CIy4acB, KOr/la SKBHBAJIICHTHAs TOPU30HTAlbHAs CHIa ¢, .

,H,CI?ICTB)’(:T Ha CTEHKY IMpPOTroHa B MECTEe €r0 KOHTAKTd C HACTHIIOM,
bmad =da,

- T8 clly4yaeB, KOTQa HSKBHBAJICHTHas TOPH30HTalbHAs g, , CHIIA

]IEIT{CTBYCT Ha MOJIKY I[pOoTroHa B MCCTC €0 KOHTAaKTa C HACTHIIOM,
bmod =2a+ b:

3/leCk ¢ — pacCTOAHHE OT METH3a KPCTIICHHA HACTHIIA K MpoOrony Jo €ro
CTCHKH,

b — mHpHHA [MOJIKH MTPOTOHA, COEJIMHEHHOH C HACTHIIOM.

A.3 llpoekTHpoBanue 31aHMii ¢ yderoM auaparMbl KCCTKOCTH M3
roGppupoBaHHOro JUCTA

A.3.1 O0mme noJ1oKeHus

BHABOP |
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A.3.1.1 B HacTosmeM nojipazjielie paccCMaTpPUBAETCS B3aUMOJIEHCTBHE MEKTY
KOHCTPYKTHBHBIMH 3JIEMEHTaMU M HACTHIIOM, PabOTAIOIIHMH COBMECTHO KaK YacTH
KOMOMHHUPOBaHHOH KOHCTPYKIMK. TpeGoBaHUs HACTOSIIETO MOAPA3/IeNia OTHOCSITCS
TONBKO K AuaparmMam, H3rOTOBJICHHBIM U3 CTAJIH.

A.3.1.2 Jlnadparmer MoryT ObITE 00pazoBaHbl W3 TO(DPHUPOBAHHOTO ITHCTA,
MPUMEHAEMOT0 B [IOKPLITHH, CTCHOBOM OTPaX</ICHUH MITH NMEpeKphITHAX. OHH Takke
MOTYT OBITE 00pa30BaHbl B CTEHAX WIIM MOKPBITHAX W3 KACCETHRIX Mpoduneii.

A.3.2 Pabora auadparmbi

A.3.2.1 B pacuere HeoOXOZMMO YYMTHIBATH, 4YTO, BCIIEACTBUE CBOEN
CIABHIOBOH JECTKOCTH W TPOYHOCTH, AHapparMbel W3 HACTHIA IOKPBITHH,
TIEPEKPBITHI WM OOLIMBKH CTEHBI YBEIHYMBAIOT 00NIYIO KECTKOCTh M MPOYHOCTE
Kapkaca.

A.3.2.2 TlokpblTHs M NEPEeKPBLITHS PACCMATPHBAIOT Kak OalKH-CTEHKH,
pacrioyioKEHHBIE [10 BCEH JUIMHE 31aHusl, BOCHPUHHUMAIOUIWE TI'OPH30HTAIILHBIC
TIOTICPEUHBIC HATPY3KH B CBOEH IJIOCKOCTH M Iepelarollve HX Ha TOPLBl HIIH
MPOMEKYTOYHEIC CBA3CBBIC paMbl. MeTauIMueCKHH HACTHI paccMaTpHBAIOT Kak
CTEHKY Oaliky, BOCITPMHHUMAIONIYIO CIBHTAIONIMC TMONCPCHHBIC HATPY3KH B €c
MJIOCKOCTH, & KP4€BBIC JICMEHTHI — KaK mosca OalkH, BOCIPHHHMAIOIIHE OCEBEIE
PaCTATMBAIOIIHME M COKUMAIOIIHE YCHIIHA (CM. pHCYHKH A.1 1 A.2).

A.3.2.3 TIpaMOyronsHbEIE CTEHOBBIE IaHENIH PACCMATPHBAKOT YHPOLUEHHO —
KaK CBA3EBELIE CHCTEMEI, paboTarollie B kauecTse Aua(parmMel 1 BOCHPUHHMAIOIIHE
YCHITHSI B CBOCH MIIOCKOCTH.

A.3.3 VYcnoBusa npuMeHeHMsi To()pHUpPOBAHHOIO JHCTA B KayecTBe
AHA(PArMBbI JKECTKOCTH

A.3.3.1 Pacuer c yuerom pabGoTel AuadparMel, SBISIONICHCS COCTaBHOI
4ACTHI0 HECYIIETO KapKaca, HCTOb3YIOT TOJIBKO MPH CICAYIOMIHX YCIOBHAIX:

- TO()pHPOBaHHBIH JIUCT Kpome oOecrnedeHHs CBOCH OCHOBHOH (DyHKUMH
noJpkeH o0nanaTe JOCTATOYHOH CIIBUTOBOMN ECTKOCTHIO, YTOOR! MPEMNATCTBOBATE
repeMeIeHHAM KOHCTPYKIIMH B MJIOCKOCTH HACTHJIA;

- ,H,HEI.(]J]JB.]"MH JOTACHE] HMCTE [IPpOOOJIBHEIC KpacBeIC 3JIEMEHTEI,
BOCITPUHHUMAIONIHE YCHIIHA B [105CaX, BO3HHUKAIOUIHNE TIPH ]’)360'1"13 JII'iH(IIDHTMBI;

- YCHIIMS OT JiMa)parM NOKpBITHH W MEPEKPRITHI NepeiaTes K (pyniaMecHTaM
YEpe3 CRBI3EBBIE paMbl, JIpyrue jauadparMel WK JAPYTHMH  METOAaMH,
[PENSTCTBYIOIMMH CMEIIIEHHIO paM;

98 P— ‘ : .-.. ——————
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- HECYyLlas criocoOHOCTE COCOMHCHHH JO/DKHA COOTBETCTBOBATH YCHIIHAM,
nepeaarouiMMes oT ,I_lHa(I)pa]"MLI Ha OCHOBHOM CTaJILHOM KapKac H 00BeIUHSIOIIHM
HAaCTHII C KpacBBIMH JJICMCHTAMH 1A ]DB,GOTI:-I B KAYECTBE IMOACOB,

- roppupoBaHHBIH  JHCT  paccMaTpUBaeTcs KaK HEOThLEMIIEMAs!
KOHCTPYKTHBHAs 4acTh KapKaca, KOTopast He MOKeT ObITh yajicHa 0¢3 Hauiexalen
KOMIECHCAIHH;

- B IIPOEKTE, BKINOYAIIIIEM pacueTEl H HCPTCXKH, JOJIKHO OBITE 00A3aTENBHO
OTMEUEHO, UTO 34aHHE 3alpPOCKTHPORAHO C YUETOM 132160’1‘151 ,D,Hﬂ(l]pal"MBI HKCCTKOCTH;,

- IIs HACTHIIA, FD(]]pBI KOTOpPOIr'0o OPHEHTHPOBAHB! BAOJIE TIOKPBITHA, YCHIIHA B
Tosicax, BO3ZHHKAIOIIHC TTIPH pElﬁO"l'{'l‘ ,[ll'lﬂfl)pﬂl"MLI, MOTYT OBITE BOCTIpHHATEI CaMHM
HaCTHJIOM.

- CIIBUTOBAsl JKECTKOCTh HE 3aBHCHT OT HATIPaBJICHHUS ACHCTBUS CABHTAIOLICH
cHIBl (BIONE MIIKH noriepex ro)pos);

- MonepeuHas Harpyska HE BJIHACT Ha CABHTOBYI) XKECTKOCTE HACTHIIA.

(b)

(a)

@ — HacTHII; b —30Ha C/IBUra B HACTHIIE; € — YCHIIHA B 1104CAX KPACBLIX EMEHTOR
Pucynox A.2 — Pabora 1HagparMpl B 31aHHH € IUIOCKHM HOKPLITHEM

A.3.3.2 Pacuer ¢ yuyerom paboThl BEPTHKANBHBIX IHadparM >KECTKOCTH
MCIIONB3YETCs, MPEXKIC BCCrO, /ISl HEBLICOKMX 3MaHHH MM Ul TIEPEKPBITHH H
(hacazioB BEICOKHX KapKacHBIX 3/1aHHii.

A.3.3.3 [wadparMpl peKOMEHJyerTcs HCIIONL30BATE ISl BOCIHIPHSITHSI
BETPOBBIX, CHCTOBBIX M IPYTHX HAIPY30K, MIEPeAalolHXCcs HEITOCPEACTBEHHO Yepes
Hactiii. OHM TakKe MOTYT HCIONB30BATECA U BOCTIPHSTHS  HEOOJBIINX
MOMBIKHBIX HATPY30K, TAKMX KaK TOPMO3HBIC YCHIJIMS OT JIEFKHX TIOJIBECHBIX
KPaHOB HMJIM MOJABLEMHMKOB Ha MOHODPEIbCAX, HO HE MOIYT TPHMEHATHCH s
BOCIIPHATHS  JUTMTENIBHBIX ~ BHEIIHHX HArpy30K, TaKMX Kak Harpyska oT
00opy/10BaHHsA W MOCTOBLIX KPaHOB.
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N

am

(b)

4

(b)

(d)
- ¥ a)

¢ — HACTHIIL, b — YCHIIHA B NTOsACax ICPEIEHI:IX ANEMEHTOR; ¢ — 30Ha C/IBHTA B HACTHIIE] d- 3ATHHKKA,
'l'pCGYCM‘d}'{ JU1 BOCTIPHATHA :YCHJ'IHﬁ OT KPOBEILHOI'O [NOKPLITHS

Pucynok A.3 — Pabora nuadparmel B 31aHHH ¢ ABYXCKATHOH KPOBJICH

A.3.4 InadparmMel U3 CTANBLHOTO TOPPHPOBAHHOIO THCTA

A.3.4.1 B nuadparme u3 roppuposaHHoro aucta (pucynok A.3) oba Topua
JIUCTOB JOIDKHEI OBITH 3aKpeIlICHbl HAa OMOPHBIX 3JIEMCHTAX CaMOHApe3arolluMH
BUHTAMH, NI00C/HsMH, CBapkoi, GonTaMu HIH APYTMMH THIIAMH KpETlIEHHH.
CocaouHeHHs 10J0KHBI padoTaTh 06e3 0TKa3a, HE BBIAEPIUBATLCS WITH HE CpPe3aTheA
IO paspylieHHss Hactiia. Bee THIBI KpEmieHHH ClENyeT YCTaHABIHBATDH
HENOCPEJCTBEHHO Yepe3 HACTHJI B OMOPHBIH 3JIEMEHT, HalpHMEp, uepes rogpsl
ro)pUpPOBaHHBIX JINCTOB, CCIH HE MPEIyCMOTPEHBI CIEIHAIbHBIE MEPBI 10
obecrieyeHuto 2((heKTHBHON nepefayl YCHITHI, OTIPEAEAEMbIX PACUETOM.

A.3.4.2 Banky MOXHO paccMaTpHUBaTb KaK HEMPEPBIBHO PACKPEIUIEHHYI OT
OOKOBOTO CMENIEHHMs] B [UJIOCKOCTH HACTHNIA, €Ciu ro)pHpoBaHHEBIN JIHCT (C
TpaleLenJalbHEIMUA FO(paMH) COCIHHEH CO CKATOH TOJIKOH BaIKH K BBITOIHACTCS
cieaytolee ycioBHe (popMyIibl, TO:

2 2

T T 5 70
S= E1W§+G!t+EIzEO,25h 71-5; (A.17)

rae S — CABMIOBas MECTKOCTh (Ha eIUHHILY JUTMHBI Oanku), obecrieyeHHas
KPCIJICHMEM Tro()pUPOBAHHOTO NHCTa K Oallke B KaXKIOH BOJIHE, MPH
Jedhopmatiuu 6ankM B TUTOCKOCTH HACTHIIA;

[. — MOMCGHT WHEPLMH [IOMEePEeYHOr0 CCHEHHMS OTHOCHTEILHO
BTOPOCTENEHHOH OCH TOMEPEYHOT0 CCHCHMUS (M3 JIOCKOCTH DanKu);

L — jyiMHa Oanku;
h — BBICOTa DANKH.

Ecnu rodpuporanmkiii IMCT NpHKPENIcH K Oajke 4cpes BOJIHY, CIABHTOBYIO
)KECTKOCTB CIICIyCT NMpuHHuMaTh pasHoi 0,2S.
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Mpumevanmne-— Gopmyny (A.17) JonyckaeTcs TaKIKe HCMOAb30BATL  IPH
OTnpeieleHH i‘lOIlBPE'—]H(]f{ yC'l"OﬁL[HECJC‘l‘H nosok Gank, CoOCOHHEHHBIX C JApYIriMH  THITAMH
HaCTHIId, a4 HE TONBKO C TPANEHEH 1A bHBIM l'lpD[l]H}ll-lp()[.’.i'll-[l-l biM HACTHIIOM, l!pl'l YCHOBHH, 4TO HX
cocoMHEHH 0DOCHOBAHEI COOTBETCTBYIOUIHM PACHETOM.

A.3.4.3 T1pojionbHBIE CTEIKH MEN1Y COCEAHUMH JINCTaMK CIIEAYET BBITTOIHITh
Ha 3aKJIENKaX, CAMOHAPE3aI0IMX BUHTAX, TOUEUYHOH CBapKe WIK Ha JIPYruX BHAAX
KperneHui, kotopele paboTatoT 6€3 0TKa3a, He BBIIEPTHBAIOTCS HIIH HE CPe3aroTes
JI0 paspymeHus HacTuna. [1lar Takux KperuieHuit ne goswken npeseimats 500 MM.

A.3.4.4 PaccTossHHS OT KpPCIUIEHHH BCEX THIIOB J0 Kpaes M TOPLOB JIHCTOB
JIOMDKHBT OBITE JIOCTATOYHBIMH JUIsl TPEIOTBPALLEHHS! [IPEKIEBPEMEHHOT0 IIPOpLIBa
KPOMKH HaCTHIIA.

A.3.4.5 Jlonyckatorcs 6e3 crieliHalbHOTO pacyera HEOONBIIHE MPOH3BOJIBHO
PACIIOJIOKEHHBIE OTBEPCTHSI, PACTIONIOKEHHBIC ¢ CYMMapHOIT TTomansio He bonee 3 %
MepeKpbIBACMOl TUIOIAMH TIPH YCIOBHH, 4TO 0O0lEe pacyeTHOE KOJIMYECTBO
KpericHWH coxpanserca. OtTeepcTHs, 3aHumMaiolmue momanes g0 15 %
MMEpPeKpRIBACMOl TUTOAAN (MIOMAAK MOBEPXHOCTH JAMadparMel, YIUTEIBAEMONH B
pacdeTe), PasMEIIAIOT COTMACHO JCTAJLHBIM pacyeTaM. YYacTKH ¢ OOJIBLIHMH
[poeMaMM JOJDKHEI OBITE pa3zelieHbl Ha MEHBIUHE YYACTKH, KaX<IbIH H3 KOTOPBIX
paboTaeT Kak guadparma.

A.3.4.6 Hecymyw cnocobHocTh amadparMbl Ha CABUI  ONPEIENSIOT
MHUHHUMANIBHBIM 3HAYCHHEM MPENEHLHONH MPOYHOCTH IMPOIONBHEIX CTEIKOB HIIH
KPETUICHHH HACTHIIA Ha ONopax, [apajuielbHbIX rodpam, HIH Aad AHadparm,
3aKPEIUICHHBIX TOJILKO Ha [POJI0JIBHBIX KPAeBEIX 3JIEMEHTaX, KPEIJICHHH JIMCTOB Ha
Topuax (pucyHok A.4). PacuerHas Hecyliass crocoOHOCTb JHa(parMel HA CHBHT
JIOJIPKHA MPEBLIIATE TOT MUHUMYM HE MCHEE YEM Ha:

- Ha 40 % — npu pazpyLUICHUH KPETUJICHHH JIUCTOR K TPOrOHAM OT COBMECTHOIO
JICHCTRHsI CABUIA U BETPOBOTO OTCOCA;

- 25 % — nipu Jiro0oit apyroii dopMe paspylicHuUs.
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a— G&J'IKH; b - MPOTOH, ¢ — CRA3L CJIBHTA; d - KpPEMJIEHHE HACTHIIA K CBA3H CABHIA; € — IPOroH;
[ — KpenieHue HACTHIA K HPOroHY; g — KPEIUICHHE JINCTOB HACTHIA MEKLY coboi
Pucynox A.4 — Konerpykuus oTAe/1LH0i naneu

A.3.4.7 TodpupoBaHHEIC JTHCTBI, KOTOpPBIC 00pa3yloT auadparmel, JOINKHbI
OBITE MPCABAPHTCILHO paccyHMTaHbl Ha M3rubd. UToObl HCKIOYHTE CHHMKCHHE
HecymieH crocoOHOCTH HACTHIIA Ha M3TMO NpM ero OJHOBPEMEHHOH paboTe Kak
mraparMel, CIEyeT yUYUTBIBATE, YTO HalpsKEeHHs B HACTHIIE, IpH paboTe ero B
KavecTBE AuaparMel KECTKOCTH, HE JOKHE Ipesbiuatsh 0,25 Ry, /yy.

A.3.5 TuadparMsel U3 kacceTHbIX npoguien

A.3.5.1 KaccetHrie npoduiii, HemomasiyeMble Uil obpasoBaHus auadparm,
MOJDKHEI MMCTE IIHPOKHE TOJIKH MOBLILIEHHOH XKECTKOCTH.

A.3.5.2 Kaccetnsle npoduinu B 1uadparmax cieIyeT COeIHHITh MEKIY COO0H
I10 TPOIOJIEHEIM KpasiM uepes CTeHKH MeTH3aMK (0OBIMHO C TOMOIIBIO 3aKJICIIOK) C
maroM KperieHui es < 300 MM, pacnosioKeHHbLIX Ha PACCTOSHHH e, <30 MM oT
LTHPOKOH TTONKH (PUCYHOK A.5).

A.3.53 Jlna TouHo#H oneHkM acdopmarmu (1epekocos), 00YCIOBIEHHBIX
METH3aMH, JOIMYCKACTCS HCIONL30BATE METOAMKY, dHAJOIMUYHYK TIPHHATON s
PO UIHPOBAHHBIX HACTHIIOR C TPATICIIHERHHBIMH IO(paMH.

A.3.5.4 Cpeuratomias cuna 7, OT pacHeTHBIX HAIPY30K B MIPEICIBHON CTaqHH
He JOJDKHA MPEBBIATE Ty, BEIMHCIAEMOE M0 hopmylie

TV,R = 8:4354\! Ia(t/bu)gp (Alg)
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roc [, — MOMEHT HHCPUHH ].LIH[JDKDﬁ MOJKH OTHOCHTEIBHO COOCTBEHHOM OCH;

b, — ob1as mupHHA NIMPOKOI MOJIKH.
A.3.5.5 Cpapuraromias cuia 7, OT HOPMATHBHBIX Harpy3oK He IOJDKHA

npeBeIaTh 7y c, BEIMHCAAEMOE 110 (JopMyIie

Tvic = SW/375, (A.19)
rae Sy — CHABHIOBas JKECTKOCTL Ava(parMbl HA CUUHHIY JUTHHEI,
BhIUHCIsieMast 110 opmyJe

o, Lb,
S, =—, (A.20)
es(b — by)
rae L —obmas jnuna guadparMel (B HanpapicHHUM MPOJIETA KACCETHBIX
rnpoduiteii);
b — obman mupuHa auadparmsl (b = 2b));
b, — mupHHa npouIs;
o — Koaduuuent xxecrkoctH o, = 0,8;

es — PacCTOsIHUE MEXy MeTH3aMK (pUcyHOK A.5).

Pucynox A.5 — Pacnosiozkenne METH30B B POAOJIBHOM CThIKE

103



CIl 260.1325800 .2016 yrig

Ilpunoxenue b
(obs1zaTenbHOE)
Onpenenenne 3¢ heKTHBHON MUPHHBI CKATBIX 3JIEMEHTOB JKECTKOCTH

b.1 Ilopsagox onpenenenusi 3QGPekTUBHON WHPHILI CKATLIX MOJIOK ¢
pedpom KecTKOCTH B BH/e 0TrH0a

[opsijok onpepenenns 3(eKTUBHOH WHMPUHBI CXATBIX IOJIOK ¢ pebpom
’ECTKOCTH B BHJIC OTrHOa, MOJTHOE CEHYCHME KOTOPBIX MPHBEICHO Ha pHCyHKe B.1,
JOIDKCH COACPKATh CIACAYIONIUC ITAMBI:

ol I.. bp I

e * - >

— O — o

Pucynok b.I — Cxema noJIHOTO ceYeHHs! NOJKH ¢ pedHpoM KECTKOCTH

atan 1. Onpenensior HavainsHoe ApPeKTHRHOE CeueHre 3JIeMEeHTa KECTKOCTH
C HCHOJIL30RAHHEM A(PPEKTUBHON WHPHHEI, B IPEAMOI0KEHUH, YTO pedpo )KECTKO
HOJKPEIUSIET CKATYIO TONKY npodunsa npu K = 00 M HANPHKEHHUS B MONKE PABHEI
PAacueTHOMY COMNPOTHBIEHHIO Geom = R, (CM. pUCYHOK b.2).

DhhexTHBHYIO WHPUHY TOJIKKU, NMPUMBIKAIOUICH K pebpy, OMpencnsioT Mo
dopmyne b.o=0,5pb, B cooTBeTCTBHU C 7.3.

D¢ dexTurHyio mHpHHY pedpa 10 ¢y = pbpe, TAE p onpenenawT mo 7.3 ¢

y4eToM KOA(p(PHIHEHTA TIOTEPH YCTONUHMBOCTH Ko:

ks = 0,5, ecru bi < 0;35; (B.1)

3]

3 2
ks =05+0,83: (bi o 0,35) ,ecnu 0,35 < ¢/b, = 0,60.

P
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— el

Pucynox 5.2 — Cxema k orany |

oran II. IlepBbIM 1arom OnpeacisaioT KPUTHUECKOE HANPAIKEHHE Ger s TTOTEPH
YCTOHYHBOCTH KpaeBoro oTruda B ynpyro# craiuu no popmysne

2 ¥l KiEL,
Ocrs — _A_"i ' (B' 2)
5

Et? 1 g
4(1-v2) bihy+bi+0,5 hykybyby '

rne K =

[y —MOMEHT HHEPUHHU IPPECKTUBHOTO CeYECHHsA OTruba, OnpejleleHHBIH 110
apdexTHRHOM mmoman A;, OTHOCHTENBEHO HEHTPAILHON ocH a-a 3eKTHBHOIO
MIOMEPEYHOIo ceHeHus (cM. pucyHok b.3).

—

Pucynor b.3 = Cxema k arany Il

BTOpEIM 11aroM onpeaessior ko3 pULUeHT CHIKEHHs! HecyIeH criocoOHOCTH
Xq¢ BCICACTBHE MOTCPH ycToH4uMBOCTH (hopmel cedenust pebpa (1utockast hopma
MOTEPH YCTOHUMBOCTH KPAacBOTO 2JICMCHTA JKCCTKOCTH), HCIHONB3Ys HAdalkHOE
(P PEeKTHBHOE MONEPEHHOEC CCHCHHE HIEMEHTA KECTKOCTH U HAJTHUHE HENPEPLIBHOMH
YIPYTONoAaTIHROI onopk! (pucynok 5.4).

Xa = 1,0, eciu Ay < 0,65; (5.3)
Xa = 1,47 = 0,723%, , ccnn 0,65 < Ay < 1,38; (B.4)
Xa =22 conndy = 1,38, (B.5)

d
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- R
rae Ay = [—;

Ters
31ECh Gy — KPUTHUECKOE HANPSDKEHHE B YIPYrO# CTAiuH VIS YIEMEHTOB

KECTKOCTH ycTaHaBlMUBaeTCs B 7.3,

Hrepayus 1

Pucynox 5.4 — Cxema k stany 1l ¢ yuerom Xy

sran  IIl. YTounstoT KOI(P(PHUHMEHT CHIKECHHS HECYIICH CcrnocoOHOCTH
BCJIEJICTBHE MMOTEPH YCTOHYMBOCTH (DOPMBI CCHEHHS OCYLIECTRIAIOT HTCPAIIMOHHBIM
pacuetoMm, rosropstor atanst [ u 11 (cm. pucynok B.5).

I~ |
| T

Hrepayus n

" "
Pucynor b.5 — Cxema k atany II1

[Ipunumator  3(QexTHBHOE monepeyHoe ceueHue pebpa  KECTKOCTH
pasMepaMu by U Cor M TONIIMHOK [e4, YMCHBIICHHOH B COOTBETCTBHH C Yy
(pucyHok b.6).

cel' n—>m-

Pucynor b.6 = ORoH4ATE/ILHOE CCYCHHE TOJTKH

b.2 Tlopsgok onpeaeienus 3(pPeKTHBHOH HIMPHHBLI CKATBIX MOJOK C
HPOMECKYTOUHBIM pebpoM KeCTKOCTH

106 ST TN
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[Topamok onpeznenenust 3pPEeKTABHOH IMHPHHBI CHKATBIX IOJIOK ¢ pebpom
’KECTKOCTH B BHJE 0Truba, noiHoe ceueHHe KOTOPLIX MPUBENCHO Ha pUCYHKe B.7,
JIOIDKEH COACPIKaTh CIEAYIOUIHE FTAlIbI:

|
"

o

—b

p2

—_—

+
;

Pucynox 5.7 — CxeMa HoJHOT0 cedeHus Mok (creniKcn)
atan I. HauyaneHeie 3HaueHus 3QQexTHBHON WHPHHBL be| U by OTIPEACTSIOT B
NPEANONOKEHHH, YTO pebpo KECTKO MOAKPEIUIAET CHKATYIO MOJKY Mpous npw
K = 0o u HanpsbKeHus B MOJKC PaBHBI PACUETHOMY CONPOTHBIEHHIO oeom = R,

(pucynok b.8).

O heKTHEHYIO LHPUHY MOJKH, TPUMBIKAIONICH K pebpy, by u by onpenensor
B COOTBETCTBHH C 7.3.

| 11
3
bi,ei " " bi.az * ’~ bZ.a1 R b?,a?
K

Pucynok b.8 — Cxema k orany L. DQPekTHBHBLIC LMIMPHHBI NOAKH HPH O o = R y

srart  II.  Kpuruueckoe  HampsHKEHHE o TOTCPH  YCTOHYHBOCTH
IPOMEKYTOUHOI'O AIEMEHTA KECTKOCTH ¢ hekTHrHON nnomaneio A, (PHCYHOK
b.9), ycranosneHHoil B aTarne I, Beuucisior no popmyne

2 KEIg
Ocrs = A (b.6)

rane K — JKECTKOCTh CBSI3H Ha COMHHIY ONMHHBL, BRIMHCIIsIEMAS 10 (I)Q])My,l'lﬂ

(b + b)EE?
 4b7b2(1—v2)’

B b 107
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/[y —MOMEHT HHEpUHH 3((EKTHBHOr0 ceueHus oTruda, ONMpenenecHHBIH 1Mo
3(PQEKTHBHON IIOWAaAN A, OTHOCHTENLHO HEHTPANBHOH OcH @-a Y(PHEeKTHBHOTO
ITOTNEPEYHOT0 ceueHus (CM. pucyHOK B.9).

UCT.S

_L NN ENENEN!

K

Pucynox 5.9 — Cxema k 2rany 11

stan Il Onpenensaor kKodQOUUHEHT CHIDKEHHs! Hecyllel crocobHOCTH X,
BCJIEJICTBHE MOTEPH YCTOHYHUBOCTH (pOpMBI ceueHHsl pebpa. CHHKEHHYIO IPOYHOCTD
Y¢R, A DIEMEHTAa JKECTKOCTH C 3(P(PeKTUBHOH rUomanso A; y4UTHIBAIOT
YMEHBUIEHHUEM TOJIIMHEI pebpa MKECTKOCTH CHHKAIOMINM KO3(QQULHCHTOM Y4,
YMHOKEHHBIM Ha f (cM. pucyHok B.10).

¥
| i *

L

EX - —
Wmepayur 1 K

Pucynox b.10— Cxema g >rany II1

stan IV (pucynok B.11). [TosTopsior pacuer B clemylomeM NMPHOIIKEHHH,
HaunHas ¢ 9rana l. Pacuer apekTHRHON IIMPHHEBI MPOROMAT ¢ YMEHBIIIEHHEBIM
COKUMAIOIIHUM HANPSKCHHEM Ceom = Yd Ry © Y« U3 TPEOBIAYIIEH UTEpaluu 10 TeX
0P, TIOKA HE BIMTOJIHAIOT CIEAYIOUIHE YCTOBHA: Ydn = Kdin - 1) HO Ydur = Ydiin - 1)-

XdRy

R‘f
_t
- —
Hmepayun 1 K

Pucynor b.11 — Cxema  arany 1V

OxoHuaTeNLHO NPUHUMAIOT (P(PEKTHBHOE [MONEPEUHOE CEUCHHC CKATOMH
nofiki npouiist ¢ by, bael M YMEHBIICHHON TONMIMHONH pebpa MCCTKOCTH ey,
COOTBETCTBYIOLICH Y4, (CM. pricyHOK b.12).
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pelirnnety

{

red

Pucynox b.12 — OxonuareasHOE paciyeTHOE ceMenHe MOJIKH
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IMpunoxenue B
(cipagounoe)

Koyppuunenrel g3aumopeiicreus ki
B (popMyJIaX B3AUMOAEHCTBHA /151 CCHEeHUH, TOABEPKEHHBIX AeopMaluaM
KpyueHust

Tabnuua B.] — Koadduunents! B3anmoneiicreus ki

Koadpuuments Ynpyrue croiicTra
" Benomorarensibie obozHaueims;
B3aHMOQJIEHCTREHA IMOTIEPEYHOr0 CCHCHMA, KIldcC 4
o
K, ConxCon L7 1_—N LN
Ncr,x Neyii
™ e =—""7—
K, Cmy — PN
¥: 1 il N
cry
Hy
Cnix Comsr * —2—
kzy m,x~m, 1 = N 1 ~ N
crx Ncr,y
Hy Hy = 1— N
kzz Cm,y l N e NCT:J’
-5
Ty
Tabnuua B.2 — Koypduunenr C,ip nepexojia K 3IKBUBAIECHTHOH
NpSAMOYroJibHOM 1110pe MOMEHTORB
DMOpPa MOMEHTOR Coni0
My [ Ty WM,
ley<l Crmio = 0,79 4 0,21y + 0,36(W; — 0,33) N
cr,

Mix) 2
e ElL|f, N
\I) Cﬂ'l.i,ﬂ = 1 + ( [If;l 1)'_

A /] gmm 12|M;(2)| Ner,i
‘\.,_/ rue M, (2) — makcumanbubiii MomMent M, uin M,;
I — MAKCHMalIbHBLI NPorud sjieMenTa no ero
JUIHHE
Cm,i,ﬂ =1-0,18-

Ncr.i

= , . . N
\"*--..L____._.r-"""f Cmio=1-0,03" N
L1t
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Kosdpdmuuenrts BzaumoneiicTeus kj
B (hopmyiax B3aMMOJCHCTBUS LIS CeMEHHI, He YYBCTBUTENLHBLIX

K AedopManusiM KpyUeHHUs

Tabnuua B.3 — Koadduuuenrsl B3aumojeiicrsus ki aaa cedeHMii, He
YYBCTBHTCIALHBIX K iehopmaumusiM KpydeHHUs
Koadpuienri e Yipyrue caoicTea
4 'mn ceuenus
B3aUMOJAEHCTRHS HONEPeYHOro ceueHus kace 3, wiace 4
Coz'|1+060, ———| <
m.x ( + X (prefRy)
fc_\'.\'
Cmx'|1+06 ——m
Ky JByTarpri ke
k. TNIPAMOYTOJILHBIE 0.8/
& 3AMKHYTBIC :
Coy (14061, ———| =
e ( ¥ ‘P;vAEIRy)
kyy
Ciny (1 +0,6- —)
" PyAesRy
Tabnuua B4 — Kodpduuuenrs: B3aumopeiicTsusi kj 1Is ceucHM,
YYBCTBHTCILHEIX K ieopMalusaM Kpy4eHHs
Koadpuumentsr Ynpyrue croiicrea
B3aHMOJICHCTBHS MONEPEMHOTO CeYeHHs Kiace 3, knace 4
ke k., u3 Tabnuust B.1
Ky k.. w3 tabnmuet B.1
0,052, N
. (Couir = 0.25) @yAerRy| ™~
; 0,051, N
(Cmur —0.25) @yAerRy

k k..o w3 tabnuue Bl

'_l‘l'l’ ry
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Tabnuua B.S — Koopduuuentel C, mnepexoga K IKBHBAJEHTHOMH
NPSIMOYI0JILHOH 31I0pe MOMEHTOB
Cm,\“ C'm‘l' H Cm.l..'n"
SULT L s [panmi! Pacripesenennas CocpenorouenHas
HATPY3Ka HaTPy3Ka
-lsy=l1 0,6 +0,4y =04
-l=sy=l 02+08a,204 0,2+08 0,204
0=wy=1 0,1-08a,204 080,204
1l =y=
0 0,1-(1-05)-080:=04 0,2(-0,) - 0,8 u, = 0,4
O =1 [-12y=1 0,95 + 0,05 oy, 0,90 + 0,10 o,
MI M " wM,,
LR D=y <l 0,95 + 0,05 ay 0,90 + 0,10 a,
— -1= oy =
/ -] Sy =
ay = My/M, 0 : VT 095+005w (1+2y) | 0.90-0.10a - (1+2y)

[Mpumeuanus

I Jlnst 21eMEHTOB, NMOABEPKEHHBIX NOTEPE yCTOHYHMBOCTH, Ko3aduunents C, cneayer
npuuuMars coorsercreentno C,, =09 umm C,, =09,

iy
2 Cm ‘., Cm " H C,"ITCJTERYCT ONpeaciiaTE B COOTBCTCTBHH C '31'110[301‘:! I‘ISI']-lﬁi’llCllLlEI'O MOMEHTA
i i ol

MENY COOTBETCTBYHONIHMMH TOUKAMH PACKPCEIUJICHHA CIICAYIOUIHM DﬁpElTSOMI

koapuument C,, H3rub OTHOCHTENLHO OCH HATpAaBJIEHHE pacKperyicHHsl

C‘ﬂm‘ X—Xx y=y
C‘m,_l' Y=Y X—x
Cm.f. T X=X X=X
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[Tpunoxenne I'
(cnpaBounoe)

Onpeaenenne KPUTHYECKOr0 MOMENTA TOTEPH YCTOHYHBOCTH ILIOCKOM
(opmbl n3ruba B ynpyroi craaum

Hist ceuenuii, CHMMCTPHYHBIX B [IOCKOCTH JACHCTBHA MOMEHTA, KPUTHYCCKU
MOMCHT MOTEPH YCTOHUMBOCTH IIOCKOH (hopMmbl HM3ruba B ynpyroi crajauu, B
3aBHCHMOCTH OT PaCUETHOH CXEMBI M CXEMBI JICHCTBHS Harpy3ok, B oflleM BHAE
BBIYUCIIAIOT 110 (hopMyJic

; 2 2o, .
M, =, =5 {[(ﬁ) dw o (L) Gir (Coy, - cayf.)z] = (Csy, — cgyj)}, (Ir.1)

Prge) | \kw/ B T w2EL

rae /r— MOMeHT HHEPLIHH MPH croOoIHOM KPYHYCHHH,

[\, — ceKTOpHANLHbIH MOMEHT MHEPIIHH MOTHOTO CCUEHHUS;
[, — MOMEHT HHEPIIHH IOJIHOI'O CEUeHHSI;
L — nepackperuiéanas [uiHHa Ganku;

Ci,, Gy (3 — xkoa(ppUUMEHTEI, 3aBUCIIINE OT (OPMBI TIPHIOKEHHS
HAIPY3KH M YCIOBMH 3aKkpeluleHWi Oallok Ha IIapHUpHBIX OTOpax,
npencTasieHnsie B Tabmunax .1 w .2, apyriue BapuaHTEl 3aKperieHui
MOTYT OBITE [IPEJICTABIEHEI C TOMOLILIO KODDHITHCHTOB A, H ky;

ke, ko — xo3pdumenTer 2QEeKTHBHON JUTMHEL, 3aBHCSIIME OT YCIOBHI
3aKpPEIUICHUs] TOPLIEBLIX CEYEHMId. K, 3aBHCHT OT MOBOPOTAa TOPIEBBIX
ceueHuii OTHOCHTENBHO Oojece cnaboit ocu y — y, a ko3(puument k,
XapakTepu3yeT orpaHvueHHue AeruiaHauMd cedeHHA. KoaduumeHrts
YCTaHaBIMBAIOT B npefenax ot 0,5 — npu orpaHuyeHHsIX aehopMammsix
a0 1,0 — mnpu cBobomHelx JAedopmauusx. B cinyuae croOGomHBIX
IHedopMauuii Ha oaHOM KOHC OalkM M OTPAaHHYEHHBIX Ha JPYrom,
3Ha4ycHHe Ko3(puUUHeHTOB npuHuMaioT paueM 0,7. Jlomyckaercs
IpUHUMATE 3Ha4YeHus k.= k,~1,0;

Vo=0VaVs) — Va W ys SBIAIOTCS ¥ KOOPAMHATAMH TOUKH [PHIOKCHHSA
HACPY3KH W UeHTpa KpydcHHs. KoopIuHATBEI MONOMKUTENLHEBI, CCITH
HaXOMATCs B CKATOH YACTH CEUEHHS W OTPHIATCILHEI B PACTAHYTOIH;

Vi =Ys — [0.5 ) " (x? + y?) (ﬁ) dA] napaMeTp, OTPasKaroUHi cTeleHnb
ACCHMCTPHH TOTCPEUHOTO CEYeHUs] OTHOCHTENIBHO OCH X — X, PABHBIH HYJIIO
JUTsl ceueHui Ganok, CHMMETPHYHBIX OTHOCHTEbHO 0feurx oceld. [lapamerp
[TOJIOMKHTENIEH, KO/l HAMPSHKEHMST B CCHEHHH C MAKCHMAITBHBIM H3rHGarommm
MOMCHTOM TOJIKH U C GOJIBIINM MOMEHTOM HHEPLIHH OTHOCHTEIIEHO OCH Y —
SIBJISTOTCS] COKMMAIOTITMH.
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Tabnuna I'.1 = Koappuunentsr Cr 1 C3 14 6ajI0K ¢ MOMEHTAMM Ha 0NI0pax

Harpyaku u ‘ ] 5 Cs
TPAHHYHBIE YCIIOBHS G L % o yi=0 | ¥=0
g =+]
1,0 1,00 1,000
0,5 1,05 1,019
Y= 43/4
1,0 1,14 1,000
0,5 1,19 1,017
y=+1/2
— 1,0 1,31 1,000
[ | & | %]
3Y=41/4
[T | o8 | 1 00
0,5 1,60 1,000
w=0
M ¥YM 1,0 1,77 1,000
{ D) 0,5 1,86 1,000
Z % y=-1/4
1,0 2,06 1,000 0.850
0,5 2,15 1,000 0,650
g =-1/2
Tﬁm 1,0 2,35 1,000 1,3-1. 2y
0,5 2.42 0,950 0,77y ¢
¥ =-3/4

Trm\ 1,0 2,60 1,000 0,55y
0,5 2,45 0,850 0,33/

g =-1
1.0 2,60 W’ W
05 545 | MU S| QSO f
Ir.c=lrp

[l puMecuanue- s DaJI0K C MOMEHTAMHM Ha onopax C'z.\'_q =0; t|1f = I ' PR
LTl

rae Iy v lp; — MOMEHTBI HHEPLHH CKATBIX H PACTAHYTBIX 110JIOK OTHOCHTENILHO cllaboii ocu y — y.
n (Ely
kel A] Gl

Korna = 1,0, C; nomken 6uite paznencu va 1,05, no Gurrs ne menee 1,0.
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19

Ta6numna .2 — Koappuuuentol Ci;, C2 u C3 gaa 6anoxk ¢ usrubaromei

HArpy3KoH
FSrpySn v IRERETIER AMmOpbl MOMEHTOB ky C G Cs
YCIIOBHA
P
FTTT T 11 1,0 | 1,127 | 0454 | 0,525
5 ;; 0,5 | 0,970 | 0360 | 0,438
V" 1,0 | 1,348 | 0,630 | 0,411
5 ;ﬁ 0,5 | 1,050 | 0480 | 0,338
P P
3 1,0 | 1,040 | 0,420 | 0,562
% f% 0,5 | 0,950 | 0310 | 0,539
N d e d [ d |.d A

15
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