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Csopg npasun CM 260.1325800.2023 "KOHCTPYKLMW CTa/IbHblE TOHKOCTEHHbIE U3 XOJIOAHOTHYTbIX
OUMHKOBAHHbIX Npodunein n robppmpoBaHHbIX AMCToB. MpaBuna npoekTMpoBaHua” (yTB. NpUKasom
MUHUCTEPCTBA CTPOUTENBCTBA U KUANLLHO-KOMMYHaIbHOTO X03aicTBa Poccuiickon ®epepaumnm ot 28
Aekabpa 2023 r. N 1015/np)

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

[ata BeegeHua 29 suBaps 2024 r.
TAPAHT:

HacTosmuii oKyMEHT BKJIIOYEH B [lepeyeHb JOKYMEHTOB B 00JIACTH CTaHAApPTHU3aLUH, B PE3yJIbTaTe
MPUMEHEHUSI KOTOPhIX Ha JIOOpPOBOJIBHOM OCHOBE oOOecreynBaeTcs CoOMIoJeHue TpeOOoBaHMit
TexHUYeCcKoro pernameHTa o 0€30IMacCHOCTH 31aHUI U COOPYIKEHHI

BBenenune

Hacrosimuii cBox mpaBmi obecrieyuBaeT coOofeHne TpeOoBaHuil (eepaabHbIX 3aKOHOB OT 27
nekabpa 2002 r. N 184-®3 "O rtexumueckoM perymupoBanuu” u ot 30 pekabpa 2009 r. N 384-d3
"TexXHUYECKUH perJaMeHT 0 0e30MacCHOCTH 3JaHUK U COOPYKEHUN".

ITepecmotp CIM 260.1325800.2016 BeimosnHeH aBropckuM kosuiektuBoM AO "IIHUUIICK wuwm.
MenbaukoBa" (a-p TexH. Hayk B.M. 'opuuxuii, xana. texH. Hayk B.®. benseB, kaHa. XUM. Hayk
I'.B. Onocos, kann. Texs. Hayk JI.B. Kpacotuna, [I.E. I'ony6es, B.B. Kocenkos, A.B. lllypuHos).

1 ObsacTh NpUMeHeHHA

1.1 Hacrosmmii cBoOI TMpaBWI YCTAaHABIMBAeT OCHOBHBbIE TpeOOBaHUS IO pacyery u
MPOSKTUPOBAHUIO KOHCTPYKIIUH, BBIMOJIHEHHBIX W3 CTAJbHBIX TOHKOCTCHHBIX  XOJIOJHOTHYTBIX
OIIMHKOBAHHBIX Tpoduiel u roppupoBaHHBIX JHCTOB, SKCILUTyaTUPYEMbIX MPU PACUETHOW TeMIiepatrype
He BoIe mwitoc 100°C u He Huwke munyc 65°C.

1.2 Hacrosmuii cBOJ MpaBWJI HE PAcIpOCTPaHSAETCS HA KOHCTPYKLIMH, BOCIPHUHHMAIOIINE
Harpy3ku OT MOCTOBBIX M IOJIBECHBIX KPAHOB; KOHCTPYKIIMH, BOCTIPUHUMAIOIINE TUHAMUYECKHE HArpy3Ku
0T 00OpYJOBaHUS WJIU TOJBEP)KEHHBIE JEHCTBHIO YCTAJIOCTH, a TAKXK€ Ha KOHCTPYKLMHU U3 COCTABHBIX
XOJIOTHOTHYTBIX Mpoduieil Kpyrioro Uiu NpsMOyrojJbHOTO 3aMKHYTOTO CEUEHUs, COCTOAILUX U3 IBYX U
Oosnee wyacTeidf, HENMPEPHIBHO COCIUHEHHBIX MEXKIy CO0OH 1Mo Bcell amuHe npoduis (C MOMOIIbIO
CBapHOI0 WIH (PanbleBOr0 COEAMHEHNS) B 3aBOJACKUX YCIOBUSX.

2 HopMaTuBHbBIE CCHLJIKH

B HacrosiiieM cBosie mpaBHII HCIIOJIB30BaHbl HOPMAaTUBHBIE CCHUIKH Ha CIIEIYIONINE JOKYMEHTHI:

rOCT 9.039 Enunas cucrema 3amuThl OT KOppo3uH U crapeHus. Koppo3moHHasi arpecCHBHOCTD
aTMocdepsl

FOCT 9.401 EnuHasg cucreMa 3allldThl OT KOppo3uu M cTapeHus. [IoKpbITUS JaKOKpacOdHbIE.
OOme TpeOGoBaHMST M METOMBI YCKOPEHHBIX UCIBITAHUN Ha CTOMKOCTH K BO3ACHCTBUIO KIMMATHYECKUX
¢dakxTopoB
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FOCT 166 (MCO 3599-76) HltanreHIupKyii. TeXHUYECKHE YCIOBUS

FOCT 1759.0 bonTel, BUHTHI, IIMIBKA U TaWKU. TeXHUUECKHUE YCIOBUS

FOCT 5915 T"aiiku mecturpanHbie kiacca TouHocTu B. KoHCTpyKkIus u pa3mepsl

FOCT 5927 T"aliku mecTUurpaHHbie Ki1acca TOYHOCTH A. KOHCTpYKIUS U pa3Mepsl

FOCT 7796 bonTsl ¢ mecTUrpaHHOW YMEHBIIICHHOM TOJIOBKOM Kilacca TouHocTu B. KoHcTpykuums u
pa3Mepsl

FOCT 7798 BoaTsl ¢ meCTUTPaHHOM rOJIOBKOM Kiacca TouHocTH B. KoHcTpykims u pazmepst

FOCT 7805 BonaTsl ¢ mecTUrpaHHO# rOJI0BKOM Kitacca TouHOCTH A. KOHCTpyKIus 1 pa3mepsl

FOCT 9454 Meramnbsl. Meton MCHBITAaHUS HA yJApHBIA W3rHO MpPHU MOHMIKEHHBIX, KOMHATHOH H
MOBBIIIIEHHBIX TEMIIEpaTypax

FOCT 14918 IIpokaT TUCTOBOM rOpsIYCOLMHKOBAHHBIA. TeXHIUUECKUE YCIOBHS

FOCT 21780 Cucrema obecriedeHHs] TOYHOCTH TEOMETPUYECKHX IMapaMeTPOB B CTPOHUTEILCTBE.
Pacuer TouHOCTH

FOCT 23118-2019 KoncTpyKiuu cTanbHbie CTpouTenbHbIe. OOIIMe TEXHUUECKUE YCITOBHS

FOCT 24045 Tlpodunu cTanbHbIE JHCTOBbIE THYThIE C TpamelUeBUAHBIMU rodpaMu s
CTPOUTENbCTBA. TeXHUYECKUE YCIOBUS

FOCT 27751-2014 HaneXHOCTh CTPOMTENBHBIX KOHCTPYKUMH U ocHOBaHuUK. (OCHOBHBIE
HOJIOKEHUS

FOCT 27772 Ilpokat Jyist CTPOUTENBHBIX CTAIbHBIX KOHCTPYKIHMA. OO0II1e TEXHUYECKUE YCIOBUS

FOCT 34180 Ilpokar CTaJbHOM TOHKOJHCTOBOM  XOJOJHOKATaHBIH M  XOJOJHOKATaHBIN
rOpsIY€OLMHKOBAHHBIN € MOJIMMEPHBIM ITOKPHITUEM C HENPEPhIBHBIX TUHUN. TexHUYecKue ycaoBus

FOCT ISO 898-1 MexaHn4eckue CBOWCTBAa KPEMEXKHBIX U3JENHA M3  YIIEPOAUCTBIX H
JaerupoBaHHbIX cTaneil. Yacts 1. BonThl, BUHTBI M LINMIBKK YCTAaHOBJIEHHBIX KJIACCOB IMPOYHOCTH C
KPYITHBIM ¥ MEJIKHM [IaroM pe3bObl

FOCT I1SO 4032 lNaiixu mecturpanusie HopmanbHble (Tun 1). Kinacest Tounocti A u B

FOCT P 58942 Cuctema obecriedyeHHs] TOYHOCTH F€OMETPUUECKUX MapaMeTpOB B CTPOMUTEILCTBE.
TexXHOJIOTHUECKUE TOMYCKH

FOCT P 59905 BwuHTBI caMOCBepJsIINe il CTaJIbHBIX CTPOMTENBHBIX KOHCTpYKIMH. OOmue
TEXHUYECKHUE YCIOBUS

FOCT P MCO 8765 BbonTel ¢ MIECTUTPaHHOM TOJIOBKOM ¢ MEJIKUM 11aroM pe3posnl. Kiaccel TouHOCTH
AuB

FOCT P MCO 15977 3aknenku "ciemble" C OTKPBITHIM KOHLIOM, pPa3pbIBAIOIIMMCS BBITSKHBIM
CepACYHNKOM U BBICTYIAIOMICH TOJIOBKOH (KOPIYC M3 ATFOMUHHEBOTO CIIJIaBa U CTAJIbHON CEPICYHHK)

FOCT P MCO 15979 3aknenku "ciemble" € OTKPBITBIM KOHLIOM, Pa3pbIBAIOIIMMCS BBITSKHBIM
CepACYHUKOM U BBICTYMAIOIIEH TOJIOBKOM (KOPIYC M CEpJIEYHUK U3 CTaIH)

FOCT P MCO 15980 3aknenku '"ciemble" € OTKPBITBIM KOHIIOM, pa3pbIBAIOIIMMCS BBITSKHBIM
CepACYHUKOM U MOTAHOM roJ0BKOH (KOPITyC U CEpACYHHK U3 CTAJIN)

FOCT P MICO/M3K 12207 Hudopmanmonnas  TexHonorus. CucreMHas W OporpaMMHas
uHxeHepus. [Iporieccsl )KH3HEHHOTO KA IPOTPAMMHBIX CPEJICTB

FOCT P MICO/M3K 14764 HWudopmanuonnass TtexHodorus. CONpoOBOXKIACHUE MNPOTPAMMHBIX
CPEICTB

Cn 2.13130 CwucteMbl OpOTUBOMOXAapHOW 3amuThl. ObecrieueHHe OrHECTOMKOCTH OOBEKTOB
3anuThl (¢ usmeHeHvem N 1)

Cln 14.13330 "CHull I1-7-81* CtpoutenscTBO B celicMuueckux paionax" (¢ mameHeHuamm N 2,
N 3)

ClM 16.13330.2017 "CHuII 11-23-81* Cranpable kKoHCTpYKIuu" (¢ namerHeHmamu N1, N 2, N 3,
N 4, N 5)
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Cn 20.13330.2016 "CHulI 2.01.07-85* Harpy3ku u Bo3aenctBus" (¢ namereHnamm N 1, N 2, N 3,
N 4, N5)

CMn 28.13330.2017 "CHulI 2.03.11-85 3ammra CTPOUTEIBHBIX KOHCTPYKIUH OT Kopposuu" (c
nameHeHnsmn N 1, N 2, N 3)

Cn 70.13330 "CHullI 3.03.01-87 Hecyume n orpaxatomue KoHCTpyKuun'" (¢ m3menenusimu N 1,
N3, N4, N5, N6)

Cn 131.13330 "CHuII 23-01-99* Crpoutenbhas kinuMatojiorus” (¢ usmerHenuammu N 1, N 2)

I[Ipumeuanue - Ilpu MONB30BAaHMM HACTOSALIMM CBOJOM IIPaBMJI II€JIECOOOPAa3HO IMPOBEPUTH
JNEHUCTBUE CCBUIOYHBIX JIOKYMEHTOB B HWH(OPMAIMOHHOW CHCTeME OOIIero TMOJh30BaHUS - Ha
oduumanbHom caite (enepaabHOro0 OpraHa MCHOJHUTENbHOM BIAcTH B cdepe CTaHIapTU3alUMU B CETH
HuTepHer, Ha OQUIIMAIILHOM caiiTe (enepalbHOro opraHa UCHOJHUTENBHOM BiacTH, pa3paboTaBIIEro u
YTBEPJUBIIETO HACTOSIIUNA CBOJ TMPaBUJ, WIH 1O €XKEroJHOMY HWH(POPMAIMOHHOMY YyKa3aTellto
"HanmonanpHble cTaHAAPTHI", KOTOPBIH OMyOJIMKOBAH MO COCTOSIHHIO Ha 1 siHBaps TEKyIlero roja, v mo
BBIITYCKaM €KEMeCSYHOro WH(POPMAIMOHHOTO yKa3zarens "HamumoHaneHbie cTaHIApTH" 32 TEKYLIHHA TOI.
Ecnu 3aMeHeH CChUIOUHBIN JTOKYMEHT, Ha KOTOPBIA JaHa HEeIaTUPOBAaHHAs CCBhUIKA, TO PEKOMEHAYETCS
MCIIOJIH30BaTh JICHCTBYIOIIYI0 BEPCHIO 3TOTO JOKYMEHTAa C YUYE€TOM BCEX BHECEHHBIX B JIAHHYIO BEPCHIO
u3MeHeHud. Ecian 3aMeHeH CChUIOYHBIM JOKYMEHT, Ha KOTOpBIM JaHa JaTHpOBaHHAS CChUIKA, TO
PEKOMEHIyeTCSl HMCIIOJIb30BaTh BEPCHUI0 3TOTO JOKYMEHTAa C YKA3aHHBIM BBIIIE TOJOM YTBEPKICHUS
(mpunsiTus). Ecnu mocne yTBepKAeHUsS HACTOAIIETO CBOJA MPABUII B CCHUIOYHBIN JTOKYMEHT, Ha KOTOPBIHA
JlaHa JAaTHUPOBAaHHAs CCHUIKA, BHECEHO M3MEHEHHE, 3aTparuBaroliee IOJIOKEHHE, Ha KOTOpOoe JaHa
CCBUJIKA, TO JTO TOJOXEHHE PEKOMEHAyeTCs MpUMEHSATh Oe3 ydera AaHHOTO wu3MeHeHus. Ecnu
CCBUIOYHBIA JOKYMEHT OTMEHEH O€3 3aMeHbl, TO TOJIO)KEHHE, B KOTOPOM JlaHa CChLJIKA Ha HEro,
PEKOMEHJIyeTCsl MIPUMEHSATh B YacTH, HE 3aTparuBaroliel 3Ty ccbuiky. CBeleHHUs O ACWCTBUU CBOJOB
MIPaBUII 1eJIecO00pa3Ho MpoBepuTh B denepanbHoM nHOOPMAITMOHHOM (DOHIE CTaHIAPTOB.

3 TepMuHbI U onpeeIeHUA

B mHacTosmem cBoje mMpaBuUi TMPUMEHEHBI CIEAYIOIIMEe TEPMUHBI C COOTBETCTBYIOIIMMU
OTIpeICIICHUSIMHU:

3.1 nerkme craibHble TOHKOCTeHHbIe KOHCTpYKUIMH; JICTK: KoHcTpyKIimu, 3arpoeKTupoBaHHbIE U
N3TOTOBJICHHBIC N3 OIIMHKOBAHHBIX XOJ'IO)IHOFHYTI)IX npO(aneﬁ nu FO(i)pI/IpOBaHHBIX JIUCTOB C TOJ'IHII/IHOI\/'I
DJIEMEHTOB He 0ojee 4 MM.

3.2 oumapa cui: Cucrema JAByX HapajlieNIbHBIX, PABHBIX M MPOTHUBOIIOIOKHO HAIPABICHHBIX Tap
CHJI, BO3HMKAIOIIUX B YCIOBMSX CTECHEHHOTO KPYYEHHUS TOHKOCTEHHOIO HpowWis W NPUBOIAIIMX K
BO3HUKHOBEHHUIO HOPMaJIbHBIX HANPSKEHUH B CEYEHUU TPODUIIS IPU CTECHEHHOM KPYUYEHHH.

3.3 Bs3Kkoe paspyuienue: Buj paspymenus, Korma pasMep 30HBI IDIACTHYECKOH aedopmarum y
BEpLIMHBl PACIPOCTPAHSIONIENCS TPELUUHBI CPaBHUM C BEIWYMHOM TPEIUMHBI WM IIONEPEYHBIM
pa3mMepoM TBEPAOTO TeNa.

IIpumeuanue - Buna nznoma umeeT pa3BUTHIN, C OOTBITMMHI M MAJIBIMU BBICTYTIAMH, peibed.

3.4

A0JT0BeYHOCTh: CBOKWCTBO 00BEKTA COXPAHATh PA0OTOCTIOCOOHOE COCTOSTHUE IO HACTYTIIICHUS
MpeIeIbHOTO COCTOSHUS IIPU YCTAHOBJICHHON CHCTEME TEXHUYECKOTO 00CTyKUBAHUS U PEMOHTA.

[[TOCT P 27.102-2021, ctatba 10]

3.5 3akpenienne: Oukcamnys 3JeMEHTa WM €r0 YaCTH OT JMHEHHBIX MU YTJIOBBIX MepeMELIeHUN
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win  aepopmanuii 0T Kpy4deHHs WIM JeIUIaHALUA CEYEHUsS, KOTOpPOE TOBBIIIAET YCTOWYUBOCTD
AHAJIOTMYHO JKECTKOU OIOPE.

3.6 3akpuTHYeckas padora: CoxpaHeHHe HeCyIlel CIOCOOHOCTH CKAaTOTO UITH YACTUYHO CKATOTO
CeUCHHMs] TOHKOCTEHHOTO TPOQHIsA TOCIEe MOTePH MECTHOM YCTOWYMBOCTH CXATbIX JIIEMEHTOB
MOMEPEYHOr0 CeueHus: mpoduIs.

3.7 u3rubHo-kpyTsIUii 6uMomenT: [IponsBeaeHne MOMEHTa OAHOM W3 TIap CHJI OWMapbl CHJII Ha
TIe40 OUTaphl CHIL.

3.8 wurepamus: IlocnenoBarenbHBI pacyeT MMapaMeTPOB MOMEPEUHOr0 CEeUeHHUs MpoduIs,
OCHOBaHHBIM Ha HCIOJB30BAHUM PE3yJIbTATOB IMPEIbIIYIIEro dTama pacuyeTa, 10 MOJHOM WM OJIM3KOM
CXOAMMOCTH PE3yJbTaTOB ABYX MOCJIEIHUX 3TAIIOB PACUETOB.

3.9 kaccerHblii npopuab: IlpodunupoBaHHBI JUCT ¢ OONBIIMMH KPAaeBBIMH OTIHOaMH,
npelHa3HaYeHHBIMU JJIs1 COeAMHEHUs mpoduiel Mexay coOoil, ¢GopMUpPYIOIIUMHU OMOpPHBIE pedpa
BJIOJIb IMIPOJETa U MOAJEPKUBAIOIIMMU IPOMEXKYTOUHbIE pedpa, pPACIONOKEHHbIE B HaIpaBJICHUH,
MEPICHIUKYIISIPHOM MPOJIETY.

[Ipumeuanue - CiryUT KapKacoM JJIsl COH/IBUY-TIaHENIeH TI03JIEMEHTHON COOpPKH.

3.10

MexaHudeckasi 0e3onmacHocThb: COCTOsSHHIE CTPOUTCIIbHBIX KOHCprKHI/Iﬁ 1 OCHOBAHUA 3JaHUA NN
COOPYIKCHUA, ITPU KOTOPOM OTCYTCTBYCT HGILOHYCTHMLIIZ PHUCK, CBSI3aHHBIM C IMPUYHWHCHUEM BpPCaa
JKU3HU WK 300POBBIO I'paKaaH, UMYIICCTBY (1)I/I3I/IT~I€CKI/IX WKW FOPUIUYCCKUX JIUI, TOCYJAapCTBCHHOMY
HWJIM MYHUIUIIAJIIBHOMY UMYIICCTBY, Oprmammeﬁ cpeac, ;KU3HU U 310POBbIO ) KUBOTHBIX U paCTCHI/Iﬁ
BCJICACTBHUC PAa3pyLICHUA WU IIOTCPU yCTOfI‘-IHBOCTH 3AaHusA, COOPYKCHUA UIU UX YaCTH,

[1, craTes 2, nyHKT 8]

3.11

HA/IeZKHOCTH CTPOMTEJILHOT0 00bekTa: ClIoCOOHOCTh CTPOUTEIBHOTO 00BEKTA BHIMOIHATH TPEOyeMble
(YHKIMHU B TEYEHHE PACUETHOTO CPOKA IKCILTyaTalUH.

[TOCT 27751-2014, nyHkT 2.1.5]

3.12 HoMMHA/NbHasi TOJIIMHA: YCTaHAaBIUBaeMas CpeIHsAs TOJIIMHA JIMCTOBOIO IIpOKaTa,
BKJIFOYAKOUIasl TOJIIMHY CJIOEB IMHKOBOIO M APYIMX METAUIMYECKUX NOKPBITHMA IIOCIIE NPOKATKH M
orpeenseMas OCTaBIIMKOM CTallM (He BKJIFOYAET TOJIIMHY OPTraHUYECKUX TTOKPBITHIA).

3.13 omopa: VY3en KOHCTPYKLUH, yepe3 KOTOpBIA 3JIEMEHT CIOCOOEH MepeaaBaTh YCHUJIMS Ha
(byHIaMEHT WK APYTOil 3JIEMEHT KOHCTPYKIIHH.

3.14 nakeTHbIii o0pa3en: [T1ockue 3aroToBKM, COOpaHHBIEC B TIAKET.

3.15 naacruyeckuii caBur (cpe3): Pa3HOBHIHOCTH BSI3KOTO pa3pyIllIeHHs, KOTJa pa3pylleHHE
JIOKAJIM3YeTCsl B Y3KUX (HECKOJBKUX) IMOJIOCAX CKOJBKEHHUS U MPOMCXOJUT MOJ JEHCTBHEM CJIBUI'OBBIX
HaIpsKEHUN.

IIpumeuanue - By nznoma - HO)KEBUIHBIN C TJIAJIKONH MAaTOBOW MOBEPXHOCTHIO.

3.16 mno:xkapuasi 0Oe3omacHocTh: CoOCTOsHHE 3IaHUH W COOPYXKEHHH, a TakkKe CHCTEM
WHXXEHEPHO-TEXHUYECKOTO OO0ECIeYeHHs, KOTOPOe XapaKTEePU3yeTCs BO3MOKHOCTHIO MPEIOTBPALICHUS
no’kapa M BPEIHOTO BO3ICHCTBHS Ha JIIOJEH, UMYIIECTBO M OKPYXKAIIIYIO Cpely OMacHbIX (hakTopoB
noskapa.

3.17 pacueTHas TOJIIHUHA: TonmuHa CTaIbHOTO JINCTA, UCTIOJIb3YCMAas B PACUCTC.
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3.18 caBuroBoe 3anazabiBaHue: SIBlieHHE HEPABHOMEPHOCTH pACIpEAEICHUS HOPMaTbHBIX
HaNpsHKEHUH B MOJIKaX M3rHM0aeMbIX 3JIEMEHTOB, BO3HUKAIOIIEE BCIEACTBHE 0OJee MO3/IHEro BKIIOUECHUS
B paboTy HauOosiee yNaleHHBIX OT CTEHOK BOJIOKOH IOJOK MpHU Mepenaye HOPMAaJbHBIX YCHIUN CO
CTEHOK Ha IMOJIKU 32 CUeT JeOopMalnii CIBUTA B MECTAX UX COCTUHCHUSI.

3.19 cucrema aBTOMaTH3UPOBAHHOTO NMpoeKkTUPOBaHusA: Cuctema, 00bEAMHSIIONIAS TEXHUUECKHE
CPEICTBA, MATEMaTUYECKOE M IMPOrpaMMHOE OOECIeUeHUe, MapaMeTpbl M XapaKTEPUCTUKUA KOTOPBIX
BBIOMPAIOT C MaKCHUMAJIBHBIM YYE€TOM OCOOCHHOCTEH 3ajJa4 WH)KEHEPHOTO IPOCKTUPOBAaHUS U
KOHCTPYHUPOBAHHUSL.

3.20 ckoppeKTHpOBaHHAsI TOJIIMHA: TOJIIMHA JUCTOBOTO MpoOKara 06e3 ydeTa TOJIIMHBI CIIOEB
[IUHKOBOT'O U JPYTUX METAJUINYECKUX U JAKOKPACOYHBIX NOKPBITUH.

3.21 cnenuanu3MpoBaHHAs MPOeKTHAsI opranu3anus: Opranu3aiys, UIMEIOIIast MOJI0KUTEITbHBIA
OIIBIT B PeaM3allui IPOEKTOB 3aHUI U COOPYKEHUH U3 JIETKUX CTAIBbHBIX TOHKOCTEHHBIX KOHCTPYKLIUH.

3.22 ToHk0IUCTOBOM MpokaT: [Ipokar TonmuHON MeHee 4 MM.
3.23

X0JI0AHOTHYThIH nmpoduisb: [Ipoduis, HOTydeHHBI METOAOM NPOGUINPOBAHUS CTATHLHOTO
TOHKOJIMCTOBOI'O IIPOKAaTa B XOJIOJHOM COCTOSIHUU Ha MPOoMIern00oYHbIX arperarTax.

[TOCT P 58774-2019, nyHkT 3.4]

3.24

TepMonpoduib: Xom0IHOTHYTHIN MPOQHITE, B CTEHKE KOTOPOT'O PACIOI0KEHBI TPOJAOIbHEIE
IIPOCEUYKH B IIAXMAaTHOM HOpsi/IKe, 00eCIIeYNBAIOIIME CHUKEHUE TEIIONOTEPh YePe3 CTEHKY
npoUIIL.

[TOCT P 58774-2019, nyHkT 3.5]

3.25 ycaoBHas ruOkocTh miaacTuHkm: [lapamerp, XapakTepu3yOMHMi CIIOCOOHOCTh TUTACTHHKH
TEPSITh MECTHYIO YCTOMYMBOCTB IIPH OINPENEICHHOM YPOBHE HOPMAJIBHBIX CKUMAIOLIUX HAINPSHKEHUH UX
pacnpeeseHus 1o MUPHUHE IUIACTUHKY U BUJIE 3aKPETIEHUs 110 MTPOIOJIbHBIM CTOPOHAM IJIACTUHKH.

3.26 ycjaoBHasi THOKOCTH dJleMeHTa :KecTkKocTu: [lapamerp, XapakTepu3yONHi CIIOCOOHOCTH
JJIEMEHTa JKECTKOCTU TEepsATh MECTHYIO YCTOWYMBOCTb TMPHU OMNPEACTIEHHOM YPOBHE HOPMAaIbHBIX
C)KMMAFOIIINX HAMPSIKSHUH U BUJIA 3aKPETUICHUS.

3.27 xpynkoe pa3pyuienne: Buj pa3pyiieHus TBepAoOro Tea (3JeMeHTa WIH BCCH KOHCTPYKITUH )
IpU PACIPOCTPAHEHUU TPEIIMHBI, B KOTOPOM pa3Mep 30HbBI MIACTHUYECKON JedopManuil HEe3HAYUTEIbHO
MaJI TT0 CPAaBHEHUIO C Pa3MEePOM TPEIIUHBI HITH TIOTIEPEYHUKOM TBEPJIOTO Tea.

HpnMeanne - Bug uznoma umeer KpUCTAJUNINYCCKOC CTPOCHUC.

3.28 yacTu4yHOe 3aKpenieHne: 3aKperieHUE 3JIEMEHTA WM €r0 YacTH OT JIMHEHHBIX W yTIIOBBIX
nepeMeIeH! WM JeopManuil OT KPYYEHHUS WIM JCIUTAHAIIMM CEYCHHS, KOTOPOE aHAJIOTUYHO
YIPYTONOJATINBOM OMOPE TMOBBIMIAET YCTOMYMBOCTb, HO B MEHBIIEH CTENEHU, YEeM IKECTKOE
3aKpeIUICHUE.

3.29 appexT quadparmer: Pabora npodrIMpoBaHHOTO JINCTA U KACCETHBIX MPOQUICH Ha CIBHUT B
CBOCH TTOCKOCTH, BIIHSIFOIAS HA )KECTKOCTh, IIPOCTPAHCTBECHHYIO HEM3MEHSEMOCTh M TPOYHOCTh KapKaca.

3.30 s3¢pexTuBHas mmpuHa: [lluprHa sMeMeHTa CeYCHHS, YMEHBIICHHAS BCIEACTBHE TOTEPH
MECTHOM YCTOMYMBOCTH OT JIEHCTBUS HOPMAIBHBIX WM KacaTelbHBIX HAMPSHKCHUM WIM OT UX
COBMECTHOTO JIEHCTBHSI.

3.31 s¢pdexTnBHasT miaomanb: Ilnomane cedeHus, onpenenseMas HIMPUHOW WIM TOJIIMHOM
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CEYEHMS] JJIEMEHTa, YMEHbUIEHHAs BCIEJICTBHE TMOTEPU MECTHOM YCTOMYMBOCTH OT JEHUCTBHS
HOPMAaJIbHBIX MJIM KacaTeJIbHbIX HAIPSKEHUN WM OT UX COBMECTHOIO JEHCTBUSL.

3.32 siMouHoe pa3pyumieHue: Pa3HOBUAHOCTH BSI3KOTO pa3pylIeHMs], KOTJla Ha IpaHULE pasneia
MaTpHUIa-4acTUlla BTOpOW (a3pl B pe3ysbTaTe IUIACTHYECKOW jaedopMaluy Tela IMPOUCXOMAT
3apoKJeHre Mopbl y yactulbl (ctaaus I), ee cTaOuibHBIA POCT € OOpa30BaHHEM IIOJOCTH BOKPYT
yacTuipl BTOpoil (asel (cragust 1I), yCKOpEeHHBIM POCT MOPHI MO0 BCTPEYM C COCEAHHUMH IOPaMH WU
MOBEPXHOCTHIO TeJla ¢ 00pa30BaHKMEM MOJIOCTH, Ha3biBaeMOM simkoi (ctaams 1I).

4 O0o03HaAYEeHU A

B HacrosiieM cBozie mpaBuil IPUMEHEHBI CIEAYIOLNE 0003HAUEHUS:

Ao - IUIOWIAJb 30HBI MOMEPEUHOTO CEYEHUS CTEPIKHSI, MOTEPSBILIAS MECTHYIO
YCTOMYMBOCTD A ef = A - Ao
Ayp - IUIOWIAJb CEYCHHS CTEePXKHS 0onTa OpyTTO;
Anbn - IUIOWIAJb CEYCHUS CTEPIKHSI 00JITa HETTO;
A - c)KaTas IUIOIAJb MOMEePEYHOr0 CEUCHHUS;
At - 3¢ deKTUBHAS IIJIOIIA b TONIEPEYHOTO CCUCHUS;
As - IUIOLIAAb CEYCHHUS MOJIKY;
Ag - II0JIHAS IJIOLIA/Ab [TONEPEYHOI0 CEUEHUS;
Agn - IUIOLIAJb CEYEHUS HETTO C YUETOM OCIaliIeHui A g;
A red - addexTuBHas (peayIUPOBaHHAS) IO OTACIBHBIX CXKATHIX YaCTEH
MOTIEPEYHOT0 CEUCHUS;
As - IJIOLIaJb HAYAJIIBHOTO PACYETHOI'O CEUEHUS AIEMEHTA )KECTKOCTH;
Asa - IJIOLIaJb HAYAIBHOTO PACYETHOI'O CEUEHHUS JIEMEHTA )KECTKOCTU CTEHKHU
ro¢ppupoBaHHOro Mpoduiis, OaMKANIIEro K cKaToi MoJKe;
Asp - IJIOLIAJb HAYAIBHOTI'O PACYETHOI'O CEYEHUS BTOPOIO OT CXKATOM MOJIKU
3JIEMEHTA )KECTKOCTU CTEHKH ro()pUPOBAHHOTO MPOPUIIS;
A s red - 3¢ deKkTuBHAA IUIONIA/Ib CEYEHUS FIEMEHTA )KECTKOCTH;
Aw - IUIOIIAJb CEYEHUS CTEHKU;
Co - KECTKOCTb KpUBOJMHEWHON yCIOBHOM MPYKUHBI, 3aKPEIUIAIONIeH TIIACTUHKY
OT MTOBOPOTA;
Co - KECTKOCTb YTJIOBOH CBA3H;
D - IUIUHAPUYECKAas )KeCTKOCTh MIIACTUHBL
E - MOAYJb YIPYTOCTH;
F - MaKCHMAJIbHBIN pacueTHBIN CUIIOBON ()aKTOP B AJIEMEHTE OT HEBHITOIHBIX
COYETaHWW HArpy30K U BO3JCHCTBHIA;
Fo - pacyeTHas Hecyllasi ClIOCOOHOCTh METAITMUECKOTO KPEMEKHOTO U3AEITHS
(mamee - METH3) IO OJTHOMY U3 YCJIOBUH PaOOTHI COSAMHEHUS;
Fo, - HOpMAaTHBHAs HECyIllas CHOCOOHOCTh METH3a 110 OJJTHOMY U3 YCIIOBUIl pabOThI
COCTMHEHMUS, TIOTYYCHHAS 110 pe3yIbTaTaM UCIIBITAHUHN WM TIPUBEICHHAS B
CTaHJapTe;
Fo - pacueTHasi Hecyliasi CllocOOHOCTh CAMOHAPE3aI0IIETr0 BUHTA U3 YCIIOBUS €ro
BBIPBIBA U3 0A30BOT0 JIEMEHTA;
Fo - pacueTHas HecyIlas CIOCOOHOCTh METH3a U3 YCIIOBHS CMSATHS COSAMHSIEMBIX
3JIEMEHTOB,;
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10.03.2025

pacueTHas HecyIlasi ClloCOOHOCTh COEIMHSAEMbIX JIEMEHTOB Ha Pa3phIB €
YUETOM OCJIa0JIEHUS] OTBEPCTHSIMH IO]T METU3HI;

pacueTHas Hecyllasi ClloCOOHOCTh METU3a Ha OTPBIB COEAMHAEMBIX
3JIEMEHTOB Y€pE3 TOJIOBKY METHU3;

pacueTHas Hecyllasi ClIoCOOHOCTh METU3a Ha PACTSHKEHUE;

pacueTHas Hecyllasi CIOCOOHOCTh METH3a U3 YCIIOBUS €TI0 Cpe3a;
HOpMAaTHBHAs HeCyIasi ClIOCOOHOCTh METH3a Ha Cpe3, TOIyUYEeHHAs 110
pe3yJbTaTaM MCIbITaHUI WM IPUBECHHAS B CTaHApTE;

MOJTyJIb CIIBUT;

CEeKTOPHAJIBHBII MOMEHT MHEPIIMH MOJTHOTO MONEPEYHOTO CEUCHUS;

3¢ (HeKTHBHBIH MOMEHT UHEPIINH;

MOMEHT MHEPIIMHU TOJIHOTO MONEPEUYHOTO CEUCHUS;

MOMEHT MHEPIIUU CTCHKH;

JMHEWHAas )KeCTKOCTh YIPYTOil CBA3H;

M3ru0aroIvii MOMEHT;

JIONOJTHUTEbHBIN N3ruOaoIMi MOMEHT B CEYEHUU OT CMEIIECHUS LIEHTpa
TSKECTH IIPU IOTEPE MECTHOM yCTOMYMBOCTH CKATOW YaCTH CEUCHMS;
M3ruOaroNIMi MOMEHT Ha MPOMEXYTOYHOH OIOpe;

IpeJeNbHbIH U3rn0aroIuil MOMEHT;

KPUTHYECKHI MOMEHT MOTEPU YCTOHYUBOCTH IUIOCKON (opMBbI U3ruda B
YIPYIO#l CTaJINH;

IIPO/IOJIbHAS CUJIA,

KpUTHYECKasl CUJla OTEPU YCTOWYMBOCTH B YIIPYTOW CTaIUH;
pacueTHasi Harpy3Ka;

HOpMaTUBHas Harpyska, onpezaensemas no npasuiam Cl 20.13330 u
Cn 16.13330;

MorepeyHast cuja, cuja CJIBUra;

YCIIOBHAS TIOTIEpEYHAsI CHJIA ISl COETMHUTENBHBIX AJIEMEHTOB;

OTIOpHAs PeaKIHs UM MECTHasl Harpy3ka Ha OJHY CTEHKY MPO(HIIs;
YCIIOBHAS TIOTIEPEYHAst CHJIa B CHCTEME TIAHOK, PACTIONIOKEHHBIX B OJTHOM
IUIOCKOCTH;

HeCyIasi CHOCOOHOCTH MOMEPEYHOr0 CEYEHUS] CTEHKH MPOQUIIs OT JeHCTBUS

TIONIEPEYHOMN CHJIBL;

HecyIasi CiloCOOHOCTh CTEHKH MPOQUIIS TPU MECTHOM MOTIEPEYHOM
BO3CHUCTBHH,

HOPMaTUBHOE CONPOTUBIIEHUE CTaJIH;

pacueTHOe CoeIMHEHNE OJHOO0ITOBOTO COETMHEHUS TIPH CMATHH;
pacueTHOe CoeIMHEeHNE OTHOOOITOBOTO COEAMHEHUS TIPH CPE3E;
pacueTHOe CoeIMHEeHNE OJTHOO0ITOBOTO COSAMHEHUS TIPH PACTSKEHUU;
pacyeTHOE COEAMHEHNE MECTHOMY CMSITHIO B LIMJIMHIPUYECKUX IIApHUPaX
(mandax) nmpu MIOTHOM KaCaHHH,

pacyeTHOE CONPOTUBIIEHUE CTANIU CABUTY;

pacueTHOE COMPOTHUBIICHHUE CTANI PACTHKEHUIO, CKATHIO, U3THOY TIO
BPEMEHHOMY COIPOTHUBIICHUIO;

BPEMEHHOE COTPOTUBIICHUE CTAJIH, IPUHUMAEMOE PaBHBIM MUHUMAJILHOMY

SHAYCHUIO ITPpEACia NPOYHOCTH Oz O CTaHOapTaM U TEXHUYCCKUM YCIOBUAM

Ha CTajllb,
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R un,sup - BPEMEHHOE COIIPOTHBIIEHUE CTAJIU METU3A;
Ry - pacyeTHOE CONPOTUBIIEHUE CTAIM PACTKEHUIO, CKATHIO, U3THOY 110 Mpeerny
TEKYy4€ECTH;
Ryn - Ipelell TEKYYeCTH CTajIM, PaBHbIM 3HaYEHUIO Ipefiesia TEKy4eCcTH Or 110
CTaHJapTaM U TEXHUYECKUM YCJIOBHSIM Ha CTallb;

W et - MOMEHT CONPOTUBIIEHUS 3P (PEKTUBHOIO YIIPYTOr'O CEUEHHUS;

b et - pacuetHas (3¢ (HeKTUBHAS) MTUPUHA CKATON TOJIKH, CTCHKH, T105ICa;

bp - TeopeTHdecKas IMIHMPHHA IUIACTHHKHY;

br - o0uiasi HIMpUHA JIEMEHTA KECTKOCTH;

bs - LIMpHUHA JIEMEHTA KECTKOCTH, U3MEPEHHAs 10 €ro NepUMETpY;

Cef - 3¢ dexTuBHAs INPUHA;

d - HOMUHAQJIbHBII 1UaMeTp METHU3a;

do - Hapy’KHBIM JuaMeTp CTepxkHs 00ITa;

dw - JIMaMeTp Mpecc-maiObl NiIM TOJOBKH BUHTA;

g - KO3 PUIHMEHT, yYUTHIBAIOUINIA BIMSHUE KJTacca MPOYHOCTH CTaJIH;
f - 1nporu6 (BbIru0) UM MepeMEeIIEHNE JIEMEHTa KOHCTPYKIUHY;

fu - INpeAeNbHbIN Mporud (BbIrnO) UiIu MepeMelleHre JIEMEHTa KOHCTPYKIIUHY;
N ef - pacuerHas (3¢(eKTuBHAs) BHICOTA CXKATOU CTCHKH,

hw - BBICOTA CTEHKH NMPOMUIS MEX Ty HEHTPAITbHBIMHU JIMHUSMH TOJIOK;

At - yclOBHas TMOKOCTb IPU KPYTUIILHOW MM U3TUOHO-KPYTHIIbHOM popme

oTepu YCTOﬁqHBOCTH;

A - YCIIOBHAsl THOKOCTB 3JIEMEHTA JKECTKOCTH;
Kp - yCIOBHas THOKOCTb IUIACTHHKH;
N - yCIOBHasi THOKOCTb CTEHKH MPOUIIS;
r - BHYTPEHHHUH pajlyc U3ruda B MOMEPEYHOM CEUEHUHU MPOPUIIs;
t - pacueTHas TOJIIMHA CTAJIbHOIO JIUCTA, 0€3 yueTa MeTaIIINYEeCKUX U

OpPraHWYECKUX NOKPBITHH;

t cor - CKOpPPEKTHpOBaHHAas TONIIMHA JIUCTa O0€3 ydeTa HUHKOBOTO U JPYTIUX
METAJUIMYECKUX TTOKPBITHI;

teq - DKBHMBAJICHTHAS TOJIIIMHA IIUPOKOH MOJIKHU KACCETHOTO MPOdUIIs;
i+ - TOJIIHHA I0sCca;
tg - MMHYCOBOH JOITyCK MO TOJIIMHE IpoKara, %o;
tmp - TOJIIMHA METALUTUYECKOTO MOKPBITHS;
tnom - HOMHHaJIbHAS TOJIIMHA JIUCTA MOCJIE XOJIOAHOTO (POPMOBAHMUSI, BKITIOUAs
[IMHKOBBIC U JPYTHe METAIITHYECKHE MOKPBITHS, HO 03 y4eTa OpraHu4eCcKuX
MOKPBITHIA;
t red - yMeHbIIeHHas (peaylIMpOBaHHAS ) TOJIIMHA YIEMEHTA )KECTKOCTH;
tsup - TonmuHa 6a30BOTO AJIEMEHTa, K KOTOPOMY KPETHUTCSI BUHT (OCHOBHOTO
MeTasa);
tw - pacdeTHas TOJIIMHA CTEHKU;
Yb - ko3 dunmeHt ycnouit paboTel OOITOBOTO COSTUHEHUS;
Ye - KO3 PHUIMEHT yCIOBHI paboOTHI;
V¢ - K03 PUIMEHT HaIeKHOCTHU MO HArpy3Ke;
Ym - K03hOHUIMEHT HAIKHOCTH TI0 MaTepuaiy;
Ym2 - k03 PUIHMEHT HAEIKHOCTH COSTUHEHHS Ha "ClIenbIX" 3aKJIenKax,

caMOHape3aloNUX BUHTAX WIH TI00eTAX;
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Yn - KO3 PUIMEHT HAJC)KHOCTH 110 OTBETCTBEHHOCTH 3/IaHUI U COOPYKEHHIA,
5 - JIOKaJbHOE MEepPEeMEIICHUE B CEYCHUH TIPOQHIIS;
p - TOHMXKArMHN K03pdunueHTt (KodHPUIMEHT peTIyKIIHH), COOTBETCTBYFOIIHI

YCIIOBHOM T'MOKOCTH MJIaCTUHBI Mp , OCHOBAHHOH Ha HAIIPSLKEHUU NTOTEPU
YCTOMYMBOCTHU B yIIPYT'OU CTaIUU;

A - KO3((PHULMEHT CHUXKEHUS HECYIEeH clTOCOOHOCTU BCIIEACTBUE MOTEPU
YCTOMYUBOCTH (POPMBI cedeHus (TII0cKast hopMa MOTepH yCTOHUYNBOCTH
3JIEMEHTA )KECTKOCTH);

ALT - MOHIKAIOIIUN KO3((HUIMEHT IPH MOTEPE YCTONUYUBOCTH TUIOCKON (hOPMBI
n3ruoda;
Ocom - (akTHUeCcKOe HANPSHKEHUE B CCUCHUMU;
Goom.s - (hakTHYECKOE HAIPSDKEHHUE BIIOJIb [IEHTPAIBHON OCH DJIEMEHTA )KECTKOCTH;
Ocr - KpI/ITI/I‘ICCKOG HaHp?DKeHI/Ie HOTepI/I YCTOﬁqHBOCTH IIJTaCTUHBI,
Ocrs - yOPYyroe KpUTHYECKOE HAMPSHKEHUE MMOTEPU YCTOMYMBOCTH JIEMEHTA
’KECTKOCTH IO THITY CKATOTO CTEPIKHS;
Omax - MakKCHUMallbHOE HOPMAaJIbHOE HAINPSHKEHUE B KOHCTPYKTHBHBIX DJIEMEHTAX OT

HeOJIaronpusATHON KOMOMHAIINK PACYETHBIX HATPY30K;

Tmax - MAakCHMAJIbHOE KAacaTelIbHOE HAIIPSHKEHUE B KOHCTPYKTUBHBIX 3JIEMEHTAX OT
HeOIaronpusATHON KOMOMHAIIMH PAaCYETHBIX HArPy30K.

5 O0mue MoJI0KeHu s

5.1 OcHoBHbBIE TPeOOBaHUSA K KOHCTPYKUIMAM

5.1.1 Ilpu nDpOEKTUPOBAHUM KOHCTPYKLIMHA U3 CTAJIbHBIX TOHKOCTEHHBIX XOJIOAHOTHYTBIX
OLIMHKOBAaHHBIX Ipoduieil cienyer cobmonare TpeOOBaHUS HacTosllero cBoja npasui, [OCT 27751 u
CITI 16.13330.2017 (noapasgen 4.1).

5.1.2 JIna 3panuii ¢ kapkacamu u3 JICTK crnengyer mpemycmaTpuBaTh HE3aBUCHUMBIM KOHTPOJIb
IIPOEKTHBIX PEUICHUN CHENUaIM3UpPOBAHHOM IIPOEKTHOW OpraHu3auued IpU HaJIWM4YMM OJHOTO WU
HECKOJIBKUX IIPUBEIECHHBIX HU)KE KPUTEPUEB:

- B OJHOITaXHOM 3JJaHMM KOJIOHHBI Hecyllero kapkaca usrotosieHsl u3 npopuieir JICTK u
MMEIOT JUIMHY, PEBBIIIAIONTY0 15 M;

- B MHOT'O3Ta)XHOM 3/IaHUM KOJIOHHBI HECYyIIero kapkaca mirorosieHsl u3 npoduieit JICTK, npu
3TOM 3TaXHOCTbh 37]aHMsI IPEBBILIACT 4 3Taxa;

- TpoJieT WM OJMH M3 MpOJEeTOB ()epM MOKPBITUH WM TNEPEeKPbITUH, W3TOTOBIEHHBIX U3
npoduneit JICTK, npespimaer 24 M.

5.1.3 Ilpu DpOEeKTHUPOBAHMM KOHCTPYKLIMH U3 CTAJIbHBIX TOHKOCTEHHBIX XOJIOAHOTHYTBIX
OLIMHKOBAHHBIX Mpoduieil cienyeTr npeaycMaTpUBaTh 3allUTy KOHCTPYKLUMH OT BO3JAEHCTBHUS OTHS IS
o0ecrieyeHns MOKapHOH 0€30MaCHOCTH U OTHECTOMKOCTH CTPOUTENILHBIX KOHCTPYKIUN B COOTBETCTBUM C
tpeboBanusimu Cl 2.13130.

5.1.4 TIlpu mnpoextupoBanuu JICTK crnenyer yuuThiBaTh TpeOOBaHMS 10 H3TOTOBIICHUIO
KOHCTPYKLUH, npuBeeHHbIe B [OCT 23118, u MOHTaXXy KOHCTpYKUMH, npuBeneHHsie B CM 70.13330.

5.1.5 Pacuer TOYHOCTH TE€OMETPUYECKMX IAPAMETPOB 3AaHUH, COOPYKEHUM M HMX JJIEMEHTOB
BBINOJIHAIOT corjacHo TpeboBanusM [OCT 21780 mpu pa3paboTke pabodel AOKyMEHTAIlMM W TpaBHII
IPOM3BOJICTBA CTPOUTENBHBIX PaloT.
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5.1.6 IIpoekTHble pemIeHHs MO OOECICUYCHHIO MOJHONH COOMPAEMOCTH KOHCTPYKIIUH JTOJKHBI
ONMUPATHhCS Ha JaHHBIE pacyeTa TOYHOCTU TEOMETPUYECKUX MapameTpoB. TEeXHOIOTHYECKHUE OIYCKU
npuBeneHbl B [OCT P 58942 u BRIOMpArOTCs MPU MPOSKTHPOBAHUHA Ha OCHOBAHUH pacdyeTa TOYHOCTH.

5.1.7 [IlpenenbHble OTKIOHEHUS TEOMETPUYECKUX IapaMETPOB KOHCTPYKILHUU, SIIEMEHTOB
KOHCTPYKIUH, H3ACNTUN, COOPOUYHBIX CIUHUIl JOJDKHBI OBITh yKa3aHbl B pabodeld JOKyMEHTAaIluH, B
CTaHJApTaX WM TEXHUYECKUX YCIOBHSAX HAa KOHCTPYKIIMM KOHKPETHOTO BHJIa B COOTBETCTBHH C
TpeOyeMbIMHU HKCILTyaTallMOHHBIMU CBOMCTBaMHU.

5.1.8 Ilpu npoekrupoBanuu JICTK crnenyer yuuTbiBaTh HU3KYIO CONIPOTUBIIAEMOCTh TOHKOCTEHHBIX
npoduseil cTeCHeHHOMY KPYUYEHHUIO.

Crenyer pacKpeiiiTh d3JEMEHTBI, IOJBEPKEHHbIE KPYUYEHHUIO, M HE MPUMEHSTH Y3JIbl,
3HAYUTENIbHO OIPaHUYMBAIOIINE CBOOOY JeTIaHaIlMi MOMEPEUHbIX CEUCHUH.

5.1.9 Ilpu npoektupoBanuu kapkacoB u3 JICTK crenyer yaenarb BHUMaHHE UX CUCTEMaM CBSI3EH,
cobuonath TpeboBanus, npuseaeHubie B CIT 16.13330.2017 (noapasgen 15.4).

5.1.10 Ilpu mpoekTHpOBaHWU KOHCTPYKIMM Ha TUIOMIAAKAX CEHCMUYHOCTBHIO 7 OajyioB M BBIIIE
HeoOxoaumMo coOoaaTh TpedoBanus CM 14.13330.

5.1.11 Hapsity ¢ TOHKOCTEHHBIMH XOJOJHOTHYTBHIMU OIMHKOBAaHHBIMU MPOPIIIMH B KapKacax
paspeniaeTcsi IPUMEHSTh TOpSYEKATaHbIE U COCTABHBIE CBAPHBIE DJIEMEHTHI.

5.2 OcHoBHbBIE pacyeTHbIE TPEOOBAHUS

5.2.1 Ilpu pacuere KOHCTPYKUMHA M3 CTaJbHBIX TOHKOCTEHHBIX XOJIOJAHOTHYTHIX OLIMHKOBAaHHBIX
npoduiieit ciaenyer coomoaath TpedoBanus, usnoxkernbie B CIT 16.13330.2017 (nyHkTbl 4.2.1-4.2.6) u B
HACTOSALIEM CBOJIE NpaBui. Pacdyer cTanbHBIX KOHCTPYKLMHA CJEIYET BBINOJIHATH 10 METOAY IpPEIEIbHBIX
COCTOSIHMI WJIM Ha OCHOBaHUU JAHHBIX SKCIIEPUMEHTATbHBIX UCCIIEIOBAHUM.

5.2.2 Tlpu pacyere Hecymied CIOCOOHOCTH KOHCTPYKLIMU CJeIyeT YYHUTHIBATh IapameTphl,
KOTOpBIE XapaKTEpU3YIOT CONPOTUBIIEHUE IMOMNEPEUYHbIX CEUEHUH Mpo¢uiIeld BHEIIHUM CHJIaM U 3aBHUCST
oT ux HanpsbkeHHo-AepopmupoBanHoro coctosaus (HIC). Dnements JICTK nmo HJC crnexyeT BbIIeIUTH
B ocoObiii kiacc (4-i1 xkimacc HJC), npu koTopoMm B ympyroid CTajuM MPOUCXOJIUT MOTEPS MECTHOU
YCTOMYMBOCTH B CHKATBIX YacTsax cedyeHus. [Ipm 3TOM HampspKeHHs BO BCEX YACTSIX CEUYEHMS JOJIKHBI

ocraBathcs B mpezenax |O| < Ry, To ecTh Bce ceueHne A0DKHO paboTarh B YIPYTrod CTaanH.

CrenyeTr y4uThIBaTh, YTO MPU BO3MOXKHOM MOTEPE MECTHOM YCTOMYMBOCTH YACTH CHKATOW 30HBI
ceueHHus Hecyuas cnocoOHocTh mnpoduus cHuxkaercs. Opnako snementsl JICTK  coxpansior
paboTOCTIOCOOHOCTD 3a CUET MepepacipeieieHHs] HapsyKeHU ¢ yYacTKOB, MOTEPSIBIIMX YCTOMYUBOCTb,
Ha YCTOWYMBBIE YYacTKH CeUeHHsI MpOoQuiis U yHOpyroro xapakrepa ero paboTsl B 1einoM. CHuxeHue
HecylIell cnocoOHOCTH Mpoduiiell yYUTHIBAaIOT TyTEM PEIyKLUN CEUEHUH.

5.2.3 IIpu pacuere KOHCTPYKIMNA U3 CTaJIbHBIX TOHKOCTEHHBIX XOJIOAHOTHYTHIX Ipoduieil cieayer
YUUTBIBaTh OCOOCHHOCTH XapaKTEPUCTUK U MOBEACHUS ATUX NMPOoduiIel o Harpy3Koi:

- paHHss I0TEPSI MECTHON YCTONYUBOCTH;

- HCKa)kKeHue (POPMBI IONEPEUHOr0 CEeUeHHUS;

- BJIMSIHME YTJIOB r'M0a Ha FeOMETPUYECKHE XapaKTEPUCTUKU TIONIEPEYHBIX CEUCHHIA;

- KpyTHJIbHAs JINOO0 M3rHOHO-KPYTHIIbHAS (OopMa MOTEpU YCTOWYHBOCTH;

- CMSTHE U KOPOOJIEHHUE TTOJIOK.

5.2.4 BBuay HHM3KOW CONPOTUBISIEMOCTH TOHKOCTEHHBIX Npo(uiIe CTECHEHHOMY KpPYy4EHUIO
ciemyet cobmonath TpeboBanus 5.1.8.

[Tpu nanuuuu xkpydenus B npoduisix JICTK ero BnusiHue yunteiBatoT B coorBercTBrH ¢ 8.10.

5.2.5 Ocoboe BHHMaHHE CcJeIyeT YIeNsiTh KOHCTPYMPOBAHUIO M PACUYETy COCTUHHUTEIBHBIX
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3JIEMEHTOB (BCTaBOK, IJIAHOK U T.11.) B y31ax koHcTpykiui JICTK. Heobxoaumo o6ecneunTh X HECYITYIO
CHOCOOHOCTh HAa YCHJIMS, NEHCTBYIOIIME B y3JIaX, a TAKKE YUYHUTHIBATh WX JCUCTBUTEIBHBIH XapakTep
paboThI IPU MOCTPOCHUH PACUETHBIX CXEM.

5.2.6 Ilpm KOHCTpyHUpOBaHHMH y3J0B 0e3 ()aCOHOK Ha CaMOHAPE3aAIIIMX BUHTAX M 'ClenbIX"
3aKJIenKax CJEIyeT YYHUTHIBATh BIMSHUE BO3MOXHBIX JKCHEHTPUCUTETOB B y3JaX U COCIUHCHHSX,
MOCKOJIbKY TOHKOCTEHHbIE MPOQHIN BOCIPUUMYUBBI K BO3HUKHOBEHHUIO JTOTOJHUTEIBHBIX HAMPSKEHHUH
OT JIOKQJIbHBIX U3THOAIOIINX MOMEHTOB.

5.2.7 Ilpu omnpenencanu Hecyiel cnocooHocTu n3rundaemeix anmemenToB JICTK He yuuThiBaeTcs
BJIMSIHAE CIIBUTOBOTO 3aIa3/[bIBaHusl.

5.3 Yuer k03(ppUIIHEHTOB HAIEKHOCTH M0 HATPY3KaM U CONPOTHBJICHHIO MaTepHaJia

5.3.1 Ilpu pacuere KOHCTPYKIMH M COCAMHEHUH M3 CTAJBHBIX TOHKOCTEHHBIX XOJIOJHOTHYTBIX
OL[MHKOBAHHBIX MPOQUICH CIeAyeT yYUTHIBATh KOI(DPHUIMEHTH HAJACKHOCTH MO Harpy3kam Y f U
marepuany | m, a Takke KOIPHUIUEHTH ycIoBUil paboTel Y ¢ W KOIDPUIMEHT HAMCIKHOCTH TI0

OTBETCTBEHHOCTH COOPYKEHUS (dJIEMEHTa COOpYKeHus) Vn.

53.2 Jna obecrneueHuss HAASKHOCTH HECYUIMX KOHCTPYKIMHM CIE€AyeT HCII0JIb30BaTh
HOpPMaTHBHBIC M PAaCUETHBIC 3HAUCHUSI HArPYy30K M CONpoTUBIEHHN. PacueTHyto Harpy3ky P u pacuerHoe

COMPOTHBJICHHE CTAl R ONpenensiror ¢ y4eToM KO3((GHUIMEHTOB HAJCKHOCTH MO Harpy3ke Y U

Mareprany Ym o GpopMyam:

P=Py- Y (5.1)
R =R / ’Ym, (52)

raie Pn u Rn - HOopMaTuBHasg Harpy3ka MU HOPMAaTHBHOE COIIPOTUBIIEHHE, OIpeAessieMble IO
FOCT 27751, TOCT 14918, Ccn 20.13330, €N 16.13330.

5.4 Y4yer Ha3HAYECHUS M YCJIOBHH Pad0Thl KOHCTPYKIMMI

5.4.1 ns yyeta ocoO€HHOCTEM PabOTHl KOHCTPYKTHBHOTO DJIEMEHTA MPUMEHSIOT KO3(PUIIUEHT

ycnoBuii pabotel Y ¢, Ha KOTOPBI YMHOXAIOT PACYETHOE COMPOTHBIECHHE CTANH. 3HAYCHHE 3TOTO
koa(durmenTa onpeaensroT cormacHo TpedoBanusm [OCT 27751, CMN 16.13330. s snemento JICTK
3HaueHus1 Y. mpuBeaeHsI B Tabimue 5.1.

542 ]Jlna yueta OTBETCTBEHHOCTH COOPY’KAeMOro OOBEKTa CTPOUTENBCTBA, B TOM YHCIE C
NPUMEHEHHEM KOHCTPYKIIMA W3 CTaJBHBIX TOHKOCTEHHBIX Mpoduield, HeoOXOJAMMO HCIOIb30BaTh

K03 (OUIHEHT HANEKHOCTH 110 OTBETCTBEHHOCTH Yn, MUHUMAJbHbBIE 3HAYCHUS KOTOPOTO B OTHOIICHHU
3MaHUA W COOPYKEHHUH IOBBIIIEHHOTO, HOPMAJIBHOTO W TIOHW)KEHHOTO YpPOBHEH OTBETCTBEHHOCTH
ykazansl B [OCT 27751.

5.4.3 YpoBeHb OTBETCTBEHHOCTH 3JIaHUH M COOPYKEHUH, YMCIEHHBbIE 3HAUYeHUs Kod(duuumeHta
HAJIeKHOCTU IO OTBETCTBEHHOCTHM YCTAHABIMBAeT IeHEpajbHBIA MPOEKTUPOBLIMK MO COIIACOBAHHUIO C
3aKa34MKOM B 3a/IaHMH Ha MPOEKTHPOBAaHUE, HO HE HUXKE 3HaYCHUH, puBeieHHbIX B [OCT 27751.

5.4.4 3uauenust Y. Ui KOHCTPYKIHH W3 TOPAYCKATAHOTO MPOKATA CIEAYeT MPUHUMATH I10
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Cn 16.13330.
Tab6aunna 5.1
DJIEeMEHT KOHCTPYKIIUH Koaddumuent ycnouit
paboThI Y
1 banku, mporoHsl U3 OJMHOYHBIX M CABOCHHBIX THYTHIX poduieit C-, Z- 0,95
U X-00pa3HbIX CEUCHHIA
2 KOJIOHHBI ¥ CTOMKHU M3 criapeHHbIX npoduieii C- u X-00pa3HbIx
CEUCHHI C TOJIMHON CTEHKHU MPO(UIIs:
t=2,0 Mmm 0,8
2,0<t=3,0 Mmm 0,9
3,0<t<4,0 MM 0,95
KOJIOHHBI ¥ CTOWKH U3 OqMHOYHBIX poduiel C- 1 Z-00pasHbIX CeUEHU
C TOJIILIMHOM CTEHKH MPOdUIIs:
t<1,5Mm 0,75
15<t<3,0 MM 0,8
3,0<t<4,0 MM 0,9
3 Cxatble U BHELIGHTPEHHO CKAThle KOJIOHHBI U CTOMKHU U3 CIIaPEHHBIX 0,75
LIBEJIJIEPOB C HEOKAWMIICHHBIMU MOJIKAMU
4 PacTaHyTbI€ JIEMEHTHI (3aTAKKHU, TSATH, OTTSKKU U MOJBECKU) IPU 0,9
pacuere Ha MPOYHOCTb 110 HEOCTA0IEHHOMY CEYEHHIO
5 Cikarble 371eMeHTHI (pepM U3 criapeHHbIX poduiiei C- 1 Z-00pasHbIX 0,9
CEYCHUN
6 [TporoHBI HECHMMETPUYHOTO CEUCHUS 0,9
7 C:xaTble TaBPOBbIE 3JIEMEHTHI PELIETUYATHIX KOHCTPYKIUH U3 CIapEHHBIX 0,75
YTOJIKOB C HEOKaWMJIEHHBIMHU TOJIKaMH IIPU pacyeTe Ha yCTOHYHUBOCTh
8 Cxatple 2JIEMEHTHI U3 OIMHOYHBIX YTOJIKOB C HEOKaMIIEHHBIMU 0,7
MOJIKAMU
9 Kpemienue cBsizeld, pacCliopoK, KECTKUX HACTUIIOB, IJIAHOK, 0,85
PaCKpEeIUIAIONINX CKaThle MOsICa CTEPKHEN M BHELIGHTPEHHO CKaTbhle
CTEPKHH U3 IUNIOCKOCTH JEMCTBHUSI MOMEHTA
10 YcTOHYMBOCTD HEMOIKPETUICHHON CTEHKH 0AJIOK U TIPOTOHOB OT 0,85
BO3/ICHCTBUS ONOPHOM peaKkIMK WIM MECTHOM Harpy3KH, MPUIOKEHHBIX K
nosicam
IIpumeuanue - Koopduiments! VY. < 1 B pacuerax y4UTHIBATh COBMECTHO HE JJOITYCKAETCsl.

5.5 Yder HayaIbHBIX HECOBEPILIEHCTB 3JIEMEHTOB HeCylllero Kapkaca

5.5.1 B npoekTe HEOOXOIUMO yKa3aTh KJIACC TOYHOCTH KOHCTPYKLHUHN MO U3TOTOBJIEHHIO, KOTOPbIi
OyZeT SBIATHCS OJHUM U3 DIIEMEHTOB MCXOJHBIX JAHHBIX NMPH pa3pabOTKe TEXHOJIOTUI M3TOTOBJICHUS U
MOHTa)ka KOHCTPYKIIMA. B 3aBHCHMOCTH OT KJIacca TOYHOCTH ¥ HOMHUHAIBHOTO pa3Mepa KOHCTPYKIIHH 110
I'OCT 23118-2019 (npunoxeHvie B) HEOOXOAWMO BBIOMpATh IOMYCTHMOE MaKCHMAlIbHOE 3HAYCHHE
HayaIbHOM MOTMOU KOHCTPYKLIUH.

5.5.2 CnenyeT yuuThIBaTh, YTO MECTHBIE HECOBEPIICHCTBA (DOPMBI CEUEHUS IEMEHTOB YUTCHBI B
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dopMynax oOmpeneNeHUuss HECYHmeH CHOCOOHOCTH JJIEMEHTOB II0 YCTOHYMBOCTU. (OTHOCUTEIbHbBIE
HAYaJbHBIC MECTHBIE OTKJIOHECHHUS (OPMBI CeUeHHs (HECOBEPIICHCTBA (OPMBI CEUCHHUS) DIEMEHTOB IPH
IUTOCKOM (hopMe IMOTEPH YCTOHUMBOCTH € o / L mpuBeaensl B Tabmue 5.2,

Ta6auna 5.2 - PacueTHble 3HAYeHNs] HAYAJIbHOT0 MECTHOTO M3rHOHOTO HecoBepIeHcTBa eo/ L

CoorHoltieHue IIpu yrupyrom HpI/IHHTBIG MMpeaAC/IbHBIC 3HAUCHUA MCCTHBIX I/I3I‘I/160B JJIs1 TUIIOB
pacuere cedyeHuit o tabavue 8.3
a b C
eo/L 1/300 1/250 1/200

5.6 ®opmbI noNepeYHbIX CeYeHUIl 3JIeMEHTOB KOHCTPYKIIUI U3 CTAJBHBIX TOHKOCTEHHBIX Npoduiei

5.6.1 Ilpumepsl HanboJee 4acTo MPUMEHSIEMBIX MONEPEUHBIX CEUEHUN CTalbHBIX TOHKOCTEHHBIX
XOJOAHOTHYTHIX OLIMHKOBAHHBIX MNpoduiel, oTBedaromMX TPeOOBaHMUAM HACTOSILEr0 CBOJAA IpPaBUII,
MpUBEJEHBI Ha pucyHKe 5.1.

-LLJ LJ L
| L L 4
OIS I0 AL

Pucynox 5.1 — Tunnunbie popMbl Hecymux npoguield H cOCTABHbIX CeYeHHIH YJ1eMeHTOB

KOHCTPYKIHH H3 CTAJBHBIX TOHKOCTEHHBIX XOJ0HOTHYTHIX OIIHHKOBAHHBIX NpodHIeH

Pexe mpuMeHSIOT cocTaBHBIE MPO(UIN OTKPHITOTO M 3aMKHYTOTO CEUYEHHS, BBIMIOJHEHHBIC W3
OTJICBHBIX TPO(UICH OTKPBITOTO CEUSHUS, COCIMHEHHBIX MEXIY COOOW METH3aMH WM CBapKOW C
OTPEeIeTICHHBIM IIAaroM (CM. PUCYHOK 5.2).

|
i i S I
o2 ¢

Pucynok 5.2 — OTKpbITbIE H 3AMKHYTbI€ COCTABHbIE CEYEHHs HIEMEHTOB KOHCTPYKIHH 13

CTAJIBHBIX TOHROCTEHHBIX X0/IOAHOIHYTBIX OHHHKOBAHHEBIX l'lpOl])HJ'lEﬁ
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Jis  orpakmaromux KOHCTPYKIMA M HACTHJIOB HEOOXOJMMO HCIOJB30BaTh MPOoduim,
MIPEICTaBJIICHHBIC HA pUCYHKe 5.3.

VRV VAV y Ry Ry iy
VaaWWan WWas WSS vy M

FAAVARVARE T T 8
FARVARANARA N N A
VAR VARVARN

Pucynok 5.3 — ®opmbl cedeHHI NPOQHIHPOBAHHBIX JIMCTOB U KACCETHBIX Npoduiei

5.6.2 IlnacTmHUYATBIC SJEMEHTHI MPOQHICH YKPEIUIAIOT MPOJOIBHBIMU JJIEMEHTAMHU JKECTKOCTH.
Tunnynapie (GOPMBI KPAaeBbIX M IMPOMEKYTOUYHBIX MPOJOJIEHBIX AJIEMEHTOB JKECTKOCTH XOJIOJHOTHYTBIX
npoduineit u npoGUIMPOBAHHBIX JINCTOB MMOKAa3aHBI HA pUcyHKe 5.4,

a 7] 6

TN—— \/ ]

C

| N il U

@ — OTTUObI U crudbl; 6 — U30THYTHIH MJIU CKPYTJIEHHBIH POMEKYTOUHbBIH 3JIEMEHT AKECTKOCTH;
6 — YTOJIOK JK€CTKOCTH, ITPHCOEANHEHHEINH OO0ITOM; 2 — OIMHOYHEIE KpaeBble OTTHOBI; 0 — JIBOIHBIC

KpaeBble OTIMObI

Pucynok 5.4 — Tunnunbie GopMsbl 3JIeMEHTOB KECTKOCTH X0JI0JHOTHYTBIX NMpoduieii
6 MarepuaJbl 111 KOHCTPYKIMI U COeAUHEHU I

6.1 IIpu mpoextupoBanuu kapkacoB u3 JICTK ¢ mpumeHeHHeM 3J€MEHTOB M3 TOpsSYEKaTaHOI'o
npokata cieayer coomoaate TpedoBanus CIT 16.13330.2017 (pa3gen 6).

6.2 CranpHble XOJIOJHOTHYTHIC€ OLMHKOBAaHHBIE TMPOPWIM CIEeAyeT H3TOTaBIMBATh U3
XOJIOAHOKATAaHOTO JIMCTOBOTO TpokaTta mo [OCT 14918 tommmuoit oT 1 10 4 MM, BBICOKOW TOYHOCTH
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npokata 1o tomuHe (BT) u noBeimennoi - mo mupune (ALLl), HOpManbHOM TIIOCKOCTHOCTH ¢ 00pE3HOM
KPOMKOMW M IIMHKOBBIM MOKPBITHEM Kjacca He Huxe 275, ctaim mapok 220, 250, 280, 320, 350, 390, 420
u 450.

JInst M3roTOBJICHHUSI KaCCETHBIX Mpoduiiel ciaeayeT MPUMEHSTh CTalb TOMIMMHOW oT 0,75 MMm; ms
ropupoBaHHBIX mpoduIeii - oT 0,6 MM.

Jns wusrotoBneHuss mnpoduieil, NpuUMEHSEMbIX B KOHCTPYKLHMSAX KapKacHO-OOIIMBHBIX CTEH,
cieayeT IPUMEHSTh CTalb TOMIMHON OT 0,7 MM.

Jis m3rotoBiieHuss mpoduiIeii HEHECYHMIMX KOHCTPYKTHUBHBIX JJIEMEHTOB CIIEYeT MPUMCHSITH
cTanb TOMIMHONW OoT 0,6 MM C IIMHKOBBIM TOKPBITHEM Kjlacca HIbKe 275 mpu coOMoaeHHH TpeOOBaHMI
pasgena 13.

[TpyuMeHeHre IMCTOBOIO POKAaTa HOPMAJIBHOM U MOBBIILIEHHOW ToyHOCTH 110 TomuHe (AT u BT)
paspemaercss TOJBKO B ClIydyac ydeTa MHHYCOBOIO JOIyCKa Ha TOJILIUHY JIACTOBOM 3aroTOBKU B
cootBercTBUM ¢ 7.1.5. Ilpu nmpumeHeHuu npokaTa BbICOKOM TOYHOCTH 1o ToiumHe (BT) munycoBoii
JIOIIYCK Ha TOJILMHY JIMCTOBOM 3arOTOBKHU JOITyCKA€TCs HE yUUTHIBATD.

6.3 [lpy mpUMEHEHWU CTAIBHOTO TOHKOJMCTOBOTO IMPOKATa C aJIOMOIIMHKOBBIM ITOKPBITHEM, a
TaKXKE [UHKATIOMUHUCBBIMU M IUHKATIOMOMArHUCBHIMU TOKPBITHSIMH KJIACChl TMOKPBITHH JJIOJDKHBI
obecreunBaTh HEOOXOIUMYIO KOPPO3UOHHYIO CTOMKOCTD.

6.4 Jlns JONOJHHUTENBHOTO YCWJICHHS aHTUKOPPO3WOHHOW 3alllUTBhl  CJICIYET MPUMEHSTh
XOJIOMHOTHYTHIE TMPOPWIM W TOPPUPOBAHHBIC JIUCTHI, M3TOTOBICHHBIE U3  XOJOJHOKATAHOTO
TrOpsSTYEOITMHKOBAHHOTO MPOKATa, C MOJMMEPHBIM MOKpbITHEeM 1o [OCT 34180.

6.5 PacueTHbIC CONPOTHBICHHS XOJIOMHOTHYTHIX NpodWiIed W ToQPUPOBAHHBIX JIMCTOB IS
Pa3IUYHBIX BHJIOB HANPSOHKEHHBIX COCTOSIHHH CIIEAYyeT OINpeneisaTh 1Mo (opMmyrinaMm, MPUBEIACHHBIM B
Tabnuue 6.1, roe HopMmaTtuBHBIE conpoTuBieHus Ryn u R yn cnenyer npunumars cornmacuo FOCT 14918 u
Tabaunue 6.2.

3HavyeHus: KOd(PHIHEHTa HANSHKHOCTH 110 MaTepHany NPHHHUMAOT paBHbIMH Ym=1,025 - mis

TmpokaTa ¢ mpejenoM Tekydectu g0 350 H/mm? mw Ym=1,05 - m1d mpokaTa ¢ TIpefeiioM TeKydecTH
350 H/MM? 1 BBIIIIE.

Tabéanna 6.1
Hanpsoxennoe cocrosinne PacueTHbie conpoTHUBIEHUS MpOKaTa
Pactshkenue, cxxartue, u3rub Ry=Ryn/ ¥Ym
1
Cnsur V) Rs = 0,58Ryn / Ym
CwMmsATre npH IIIOTHOM KacaHUH Rip = 0,5Run / Ym

1) PacyeTHOE COMPOTHBIEHNE TIPH CIIBUTE C YUETOM MOTEPH YCTOHUMBOCTH CTEHKH MPOMUIIS
ompenenstoT 1o ¢hopmynam Tabanupl 8.6.

HopmatuBHBIE ¥  pacyeTHbIE CONPOTUBICHUS TIPU  PACTSDKEHWH, CXKAaTHM W U3TUOe
XOJIOAHOKATAaHOTO JINCTOBOTO MTPOKaTa MpHUBEACHBI B Tabnvue 6.2,

Tabumna 6.2
HopmaruBHbIi1 Mapxka HopmartusHoe Pacuernoe OTtHOcuTENbHOE
JOKYMEHT cTaiau CONPOTUBIICHNUE, conpotusnenue, H/vmm ? yanuHeHue, %
3aroTOBKH/ H/mm 2
rpynmmna Ryn R un Ry Rs Rip 04
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rocCT 14918 220 220 300 215 125 145 20
250 250 330 245 140 160 19
280 280 360 270 155 175 18
320 320 390 310 180 190 17
350 350 420 330 190 200 16
390 390 450 370 215 210 15
420 420 480 400 230 225 14
450 450 510 425 245 240 13
IIpumeuanue - 3HaYeHHs pacUETHBIX conpoTuBieHui Ry, Rs, R |p momyuenst o popmymnam,
IIpUBEJICHHBIM B Tabnuue 6.1, ¢ okpyrnenuem g0 5 H/mm 2,

6.6 Jlns BCcoMoraTenbHBIX JeTajiei ((hacoHKH, KPENeKHBIE 3JIEMEHTHI, OMOpHbIE IUUTHI U IIp.)
CleyeT MPUMEHSTh CTall He HUXe Kiiacca mpouynoctu C255 mo FOCT 27772.

6.7 CoeqHEHUS HIIEMEHTOB KOHCTPYKIIMIA U3 CTAIBHBIX TOHKOCTEHHBIX MPOGUICH BBHITIOIHIIOT HA
0ontax, Ha caMOHape3alUIMX W CAMOCBEpJISIIUX BHHTaX, Ha 'CJembIX" 3aKiIenKax M JTH0eNsiX, C
MIOMOIIIBIO CBAPHBIX COCTUHEHHA.

6.8 O0mue TeXHUYECKHEe YCIOBUS Ha CaMOHApE3aloUIie U CaMOCBEPIIIINE BUHTHI OMpPE/esiCHbl B
FOCT P 59905.

Texnuueckue ycioBust Ha "ciemble"  3akienku  ompeaenensl B [OCT P MCO 15977,
FOCT P NCO 15979, FOCT P UCO 15980.

TexHuyeckue ycinoBusl Ha OONTHI U INUIBKU onpenenensl B [OCT 7796, FTOCT 7798, TOCT 1759.0,
rOCT 7805, OCT ISO 898-1.

TexHuueckue yciaoBUs Ha raiiku omnpenaenensl B [OCT 5915, FOCT 5927, FOCT 1SO 4032.

6.9 HopmaTuBHble 3HauYeHHUS HeCylleHd CIOCOOHOCTH CaMOHApe3aloluX U CaMOCBEPIISIINX
BUHTOB, ''clembIX" 3akienok W robeneil Ha cpe3 W pa3phiB (pacTsHKEHHE) Tejla MeTH3a CIeayeT
NPUHUMATh B COOTBETCTBUU C JEHCTBYIOIIMMHU HOPMAaTUBHBIMH JIOKyMEHTaMu. Pacuer HecyIe
CIIOCOOHOCTH COEIMHEHNUI HA METH3aX BBIIOIHSIIOT B cooTBeTcTBUU ¢ 11.1.

6.10 IlpuMeHeHMe KOHCTPYKLIMM [UId HEOTAIUIMBAEMbIX 3JaHUNA M COOPYXKEHHMM, a Takke
KOHCTPYKUHMU OTAIIMBAEMBIX 3JJaHUN M COOPYKEHUI, KOHTAKTUPYIOLIUX C HAPYKHOU CPEJION B pailoHax C
pacyeTHBIMU TeMIepaTypamMu Hibke MuHyc 45°C, M3rOTOBJIEHHBIX W3 TOHKOCTEHHBIX MNpoduiei c
UCIONIb30BaHueM ctasieit Mapok 220-450 mo MOCT 14918, cnexayeT orpaHMYMBaTh palloHOM pa3MeleHUs
Y pacyeTHOM TeMIIepaTypOol NCIIBITAHUN B COOTBETCTBUH C JaHHBIMU Tabsmubl 6.3.

IIpumeuanue - 3a pacueTHYIO TEMIEPATypy B pailoHE CTPOUTENbCTBA MPUHUMAIOT TEMIIEPATypy

Hapy’>KHOTO BO37yXa Hauboyiee XOJOIHBIX CYTOK, YyCTaHaBJIMBaeMylo ¢ obOecredeHHocThi0 0,98 u
onpexaensemyto no CM 131.13330.

Tabauna 6.3 - Hopmupyemble nmokasarej yIapHOH BSI3KOCTH NPOKATA M OIPaHUYCHHS 110
pacYeTHbLIM TeMIIEpaTypaM MECTHOCTH NPH NPUMEHEHHH NPOKaTa

Paiion Hopmupyemslie HopMaTuBHEI# npeaen Tekydectu cramu, H/vm 2
PasMCIICHIA € TIOKa3aTeIn 220=R yn<390 ‘ 390=R y»,=420 420<R yn=450
pacderHon TosnmuHa mpokaTa, MM
TEMITEpATYpOHt <15 | >15|>2,0 | <15 [ >1,5 | >2,0 | <15 | >1,5 | >2,0
, ¢ <20 | 40 20 | <40 20 | 40
-45>t>-55 | HopmaTuBHOE 24D | 34 | 34 |24V | 34 | 34 |24V | 34 | 34
3HAUEHHUE yAApHOU
Bsskoctu KCV,
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Tx/cm 2
Temneparypa -40 | -40 | -40 | -40 | -40 | -40 | -40 | -40 | -40
MIPOBEICHUS
ucreITanuit, °C
55>t>-65 | HopmaTusHOE 24V | 34 | 34 |24V | 34 | 34 |24V | - -

3HAYCHHE YIapHOU
Bs3koctu KCV,
Tlx/cm 2
Temmnepatypa -60 | -60 | -60 | -60 | -60 | -60 | -60 - -
MPOBEACHUS
ucrelTanui, °C

D [Ipu yciaoBuuU, 4TO A0JI5 BA3KOM COCTABIISIIOIIEH B M3JIOME - He MeHee 85%.

6.11 Crasn KOHCTPYKUMM JJs OTAIIMBa€MbIX 3/1aHUH U COOpPY)KEHUHM, HaXOASIIUXCS B
CMOHTHPOBAaHHOM COCTOSSHMM 0e3 IoJauM TeIula IpPU pacyeTHhIX Temreparypax Huxke MuHyc 45°C,
JIOJDKHBI COOTBETCTBOBATH TpeboBaHusiM 6.10 u Tabnanupl 6.3.

6.12 Ilpu ompenencHUM OONHU BSI3KOW COCTaBISIONIEH, YYUTBIBasg ciaabo paznuyaroniyecs: mpu
BU3YyaJbHOM HAOJIIOIGHUU TIOBEPXHOCTH H3JIOMOB OOpPa3IOB B YCJIOBHUSX CMEIIAHHOTO MeXaHH3Ma
paspymeHus (XpYIKUiA IUTIOC BSI3KUI), CIIEAYET UCIOJIb30BaTh YBEIMYUTEILHBIC IPHOOPHI C IMOACBETKOM
¢ 10-kpaTHBIM yBeJIMYEeHUEM U Ooiee.

6.13 Meronuka ortOopa 00pa3loOB, BOCIPOM3BOASIIMX BEIMYMHY HakKjiena B 30HaX Truba, u
METO/MKA MPOBEACHNUS UCIIBITAHUI 00pa3IOB MIPUBEICHEI B MPU/IOKEHUN A,

6.14 TpeOGoBanus K CBapHbIM COEAMHEHHMSM ¥ CBApOYHBIM MaTepuajlaM  JIOJDKHBI
coorBerctBoBath CII 16.13330.2017 (nopgpasgen 14.1) wm 11.3-11.5. Tlpu BbeIOOpPE 3JEKTPOIOB
HEOOXOJIMMO YYHTBHIBATh, YTO 3HAUCHHS MEXAHWYECKHX XapPaKTEPUCTHK METayjla IIBa JOJDKHBI OBITh
SKBHBAJICHTHBI WM BBILIE, YEM JIJIsI OCHOBHOT'O METaJlIA.

HpnMeanne - CBapHI)IG COCOIUHCHUA CJICAYCT BBINIOJIHATE B 3aBOJCKHX YCIOBUAX C
Hocnez[yfomeﬁ SaHlI/ITOﬁ 30HBI IIBa OT BO3,I[CI>1CTBH$I KOppO3HnH.

6.15 Hcnonp3oBaHWe B HEOTAIUIMBAEMBIX 3JaHUSAX M COOPYKEHMSX KOHCTPYKLHH M3 CTAIBHBIX
TOHKOCTEHHBIX NpO(puUIe ¢ COeTUHEHUSMHU 3JIEKTPOIYroBOM M KOHTAaKTHOW CBAapKOM INpH pacdyeTHOM
Temneparype Huxke MuHyc 45°C, a Takke B OTAIUIMBAEMBIX 3[JaHUSX U COOPYKEHUSX, HaXOJALIUXCSA B
CMOHTHPOBAHHOM COCTOSIHMM 0€3 Mojauu TeIia MpU pacuyeTHhIX TemrepaTypax Huxe MunHyc 45°C, He
JIOITYCKaeTCsl.

7 PacyeT TOHKOCTEHHBIX NPOGUIIeH ¢ Y4eTOM NOTEPH MECTHON YCTOHYHUBOCTH

7.1 OcHOoBHBIE TPeOOBAHUS K CeYeHUAM Npoduiiei

7.1.1 B HacrosmeM pa3jiene MpUBEICHB 00mme TpeOOBaHUS K CEUYCHHUSIM TOHKOCTEHHBIX
npoduneii, 00pa3oBaHHBIX MIACTHHAMH C TPOJOJBHBIMU KPAEBBIMH M MPOMEKYTOUHBIMHU JJIEMEHTAMHU
JKECTKOCTH M 0e3 Hux. TpeGoBaHWsA MO MPOCKTUPOBAHHWIO M PACUETy OTACIBHBIX BHJIOB KOHCTPYKITHI
NpUBENCHB B rnpunoxeHun b. TpeOoBaHMsI HACTOSIIETO CBOJAa MpaBWJI HE PACIPOCTPAHSIOTCS Ha
MONEPEUHbIE CEUEHHUs], OTHOIICHUS IIMPUHBI U BBICOTHI KOTOPBIX K HUX TOJIIMHE BBIXOAAT 32 MpPEAEbl,
yKazaHHble B Tabauue 7.1.
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Tadauna 7.1 - MakcuMabHble 3HAYEHHsI OTHOIIEHU IIMPUHBI M BBICOTHI 3JIEMEHTOB CeYeHHsI
K TOJIIHHE

OJIEMEHTBI IMOICPCUYHOTO0 CCUCHUA MakcuManbHOE 3HAUYCHHUE

b b b/t<50

b b/t<60
c/t<50

=

f(—ﬁ—ﬁ B b/t<90

c/t<60
d/t<50

—

T
b—s
)
T

c U
S g
| b b/t<300

—> ol
o e

-2

—>o e

.-1
T

W
1,
h/t<300
h/t<300 sin ¢
o< (n<QN°
h h h 45°<9<90

P @

7.1.2 Ilna obecrieueHUs: HEOOXOTUMOM JKECTKOCTH M HMCKJIIOYEHHS MPEXIEBPEMEHHOW MOTepU
YCTOMUYMBOCTH 3JIEMEHTA JKECTKOCTH €r0 Pa3Mephl JOJKHBI ObITh B CIEAYIOLINX Mpeaesax:

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

rje pasmepsl b, ¢, d - B cootBerctBuu ¢ Tabauueit 7.1. Ecmu ¢ /b < 0,2 wnu d/ b <0,1, To orrud
He yuuThiBatoT (¢ = 0 wim d = 0).

IIpumeyanus

1 Ecnu reomeTpuveckue XapakTepUCTHKH 3(PPEKTHBHOTO MOMEPEUHOTO CEUCHHS OIMpPEIC/ICHBI
UCTIBITAHUSMH MJIH pacueTaMH, TO 3TH OPAHUUYCHHS HE YIUTHIBAIOT.

2 Pa3mep otruba ¢ U3MEpSIIOT MEPIECHANKYISIPHO TOJIKE, JaKe €CIM OH PACIOIOKEH MO APYTHM
YIJIOM 110 OTHOIICHHIO K HEH.

7.1.3 O6mme pa3Mepsl X0J0AHO(DOPMOBAHHBIX 3JIEMEHTOB (mMpuHA b, BeicOTa h, BHYTpeHHUM
paamyc ruda r U Ipyrue pa3Mepbl) He0OXOIUMO U3MEPSTh 10 MOBEPXHOCTH Tpodwtst (cMm. Tabavuy 7.1 u
pUCyHOK 7.1).

7.1.4 TlpoekTHpOBaHUE HECYLIUX KOHCTPYKLUMH 3JaHUH M COOPYXKEHMH C HIPUMEHEHHEM
KOHCTPYKUUH U3 CTAIbHBIX TOHKOCTEHHBIX MpoduiIel MPOBOAAT COrNIacCHO TpeOOBaHUIM pasgena 5.

b

D
A r jc

v L

Pucynok 7.1 — Ilpumep 0003HAYEHHSA PAZMEPOB S-00pa3HOro ceyeHus

B pacuerax ciemayeT mpuHUMATh CIEAYIOLIME 0003HAYEHHS OCEH B CEUECHHH DIIEMEHTOB MPOpUII,
KaK 3TO MOKa3aHo Ha pucyHKke 7.2. Jlng npoduianpoBaHHBIX JUCTOB M KaCCETHBIX MpoduiIe UCHOIb3YIOT
cleAyroue 0003HaueHUsI Ocei: X-X - OCh MapajliesibHa IUIOCKOCTH JIUCTA; Y-y - OCh MEPHEeHIUKYJIIpHA
IUIOCKOCTH JIUCTA.
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Pucynok 7.2 — Obo3HaueHus oceii

7.1.5 PacueTHyro TOJILIMHY t ClI€AyeT MPUHUMATh C YYETOM CKOPPEKTHMPOBAHHOW TOJIIMHBI t cor,
pU 3TOM:

<59
t =t cor - IpU TIpEACIIBHOM JIOITYCKE tg_ TOJIIIMHBI JUCTa; (7.3)

100,
=T T
- IPU IIPEJeIBHOM A0MIycKe t g > 5% TomuHel aucta, (7.4)
rae teor = thom - tm.p; (7-5)
tg - MHUHYCOBOH JIOIIyCK 110 TOJILIKHE IIpoKara, %o;
{nom - HOMUHAJIbHAA TOJIILIMHA
t m,p - TOJNIIMHA METAJUIMYECKOTO IOKPBITHUS.
IMpumeuanue - /1711 TUHKOBOTO MOKPHITHA Kiacca 275 tmp = 0,04 mm.

7.1.6 3HaueHUs TOJIIIUH JIMCTOB JOJIKHBI HAXOAUTHCA B IIPCACiIax:

0,6 MMt cor=4 MM - JUTSL U3TOTOBIIEHUS IPOUIIeH, HAKIaI0K U CTHIKOB.
MoskeT OBITh UCHONB30BAaH MaTepHas OONbIIEH WM MEHBIIEH TONIIMHBI MPU YCIOBUHU, UYTO
HecyIas CriocOOHOCTH JIEMEHTA OTpeiesieHa 10 pacueTy, OCHOBAHHOMY Ha MCTIBITAHUSX.

7.2 PacyeT KOHCTPYKUMIA M3 TOHKOCTEHHBIX NMPoQuiei

7.2.1 B TOHKOCTEHHBIX METAJIMUYECKUX KOHCTPYKLHMSAX JIOMYyCKaeTcs TIOTeps MEeCTHOH
YCTOMUMBOCTH CXKATBIX DJIEMEHTOB, COCTABIIIONIMX TIONEPEYHOE CEUEHHE KOHCTPYKTHBHOTO JJIEMEHTa
(HampuMmep, cTeHKH U nojiku C-o0pa3Horo iauboO JByTaBpOBOTO Hpoduiis) NpU YCIOBHM OOecreueHUs
oOuieil HecyIiel CnoCOOHOCTH KOHCTPYKTHUBHOTO AJIEMEHTA.

7.2.2 llotepro MECTHOM YCTOMYMBOCTH OJJIEMEHTA YUYWTBHIBAIOT B pacyeTre IYyTeM BBEICHUS
pEAYLIMPOBAHUS TE€OMETPUUYECKHX XapAKTEPUCTHK MOMEPEYHOTO CEYEeHMs: IUIOMAAN IOMEPEYHOro
ceueHUS Aef, Def, tef, MOMeHTA compoTuBiacHUS W ef 1 MOMEHTA MHEPHUHU lef. MeTomuKa OnpeaeacHus
pEenyIUPOBaHHBIX XapaKTEPUCTUK MPUBEeHA B 7.3.

7.2.3 Jlnsg KaXAOro TUINA KOHCTPYKTUBHBIX JJIEMEHTOB HEOOXOJMMO BBINOJHITH IPOBEPKY
HeCyIllel CIIOCOOHOCTH C Y4YeTOM peIylHMpPOBAHHBIX XapaKTEPUCTHK IO MEPBOM M BTOPOMl Tpymnmam
npeaenbHbIX cocTogHui. [IpoBepky Hecyled COCOOHOCTH C)KAaTOro 3JEMEHTa Ce4eHHUs B OOIleM BHUE
ClIeZlyeT MPOBOAUTH MO GopmyIie
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F
Tm <1

‘R.-G.. ~
Ye Rn ef . (7.6)

rae F - MakcuManbHBIN pacyeTHbIM CHIIOBOM (DakTOp B DJIEMEHTE OT HEBBITOJHBIX COYETAHHM
Harpy30K 1 BO3JICUCTBUI;

Gef - peayUMpOBaHHBI T€OMETPUYECKUN MapaMeTp IMOMEPEYHOr0 CEYEHHUsSI CTEPXKHs ISl 3TOTO
COYETaHUs Harpy30K U BO3JICHCTBHIA.

Ipumeuanue - [Ipu Borurciennu cuwioBoro dakropa F momked ObiTh yureH Yn - K03 duimeHt
HaJIS)KHOCTH 1O OTBETCTBEHHOCTH 3/IaHUN M COOPYKEHUI.

[IpoBepKy mo BTOPOU TpyIile NPEAEIbHBIX COCTOSIHUWA CJIEIYET BBINOJHATH OT BO3IAEHCTBUS HA
KOHCTPYKIHIO HOPMAaTUBHBIX HATPY30K C YUETOM PEAYKIMH CeYeHHUs 110 popmyie

f<fy, (7.7)

rae f - mporu® (BeIru0) win nepemerieHue 1eMeHTa KOHCTPYKIINH;

fu - mnpenmenbHBIA TpOruO (BBHITMO) WM TMEPEMEHICHHE JJIEMEHTAa KOHCTPYKIMH IO
CIT 20.13330.2016 (npunoxkenue ).

7.2.4 Tlpu ompenescHUN T€OMETPUUCCKUX XapPAKTEPUCTUK CEUCHHS MPO(UIICH CIeayeT OTAaBaTh
NpPEANOYTeHHE MPHUOIMKEHHOMY CIoco0y, 0e3 ydera paauycoB 3aKpyIJIEHHS B yriax MpoQuiei.
BnustHue paguycoB yriioB ru0a Ha HECYIIYIO CIOCOOHOCTh CEYCHHS JOINYCKAeTCSl HE YYHUTBIBAThH, CCIH

r<5t u rSOllbp

BHYTPEHHUHN paanyc B sTOoM ciywae mnomepeyHoe CeueHHUE MOYKHO CUMTATh
COCTOSALIMM U3 IUIOCKUX 3JIEMEHTOB, COCTBIKOBAHHBIX MOJ YIJIOM (B COOTBETCTBMM C pPUCYHKOM 7.3,
npuHAB b p /Ui BCeX MIOCKUX AJIEMEHTOB, BKIIIOUAs IUIOCKUE PACTAHYThIe 35ieMeHThl). [Ipu onpenenenun
XapaKTEPUCTHK KECTKOCTH TOMEPEYHOr0 CEYEHUS ClIeAYEeT YUUTHIBATh BIUSHUE YIJIOB THoa.

7.2.5 Pa3Mmepsl TeopeTHHeCKOW IMMPUHBI bp M BBICOTHI hw MIOCKMX Y4YacTKOB TMOMEPEYHBIX
cedeHuil mpodusield ¢ ydyeToM YIJIOB ruba clielyeT H3MepsATh OT CPEJHUX TOYEK COCEIHHMX YTIIOBBIX
9JIEMEHTOB, KaK MOKa3aHO Ha pUCyHKe 7.3.

o g,— bp

¢/2

Pucynox 7.3, aucm 1 — Teopernyeckasi INKPHHA by IUIOCKHX YYACTKOB MONEPEYHOTO CeUCHHMs,

NPHMbBIKAIOIIEI0 K YTy
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@ — CPe/HAL TOMKA YIa WK ruda; & — TeopeTHveckas WHPHHA
b, nnockoil vacTH creHk (b, = HAKIOHHAA BLICOTA 5.) & —
TEOpPETHYECKad IHPHHA b, NIOCKMX 9acTeil, CMEXHEIX ©
WIEMEHTOM JKECTKOCTH Ha CTEHKE, 2 — TEOPEeTHUECKAas IIHPHHA
b, MIOCKHX YYACTKOB, CMEMKHBIX C WIEMEHTOM JKECTKOCTH HA
MOJKE, ¢ — TEOPETHHECKAA LWIMPHHA b, JUIA TUIOCKHX wacTeil
nonok; X — TOUKa nepeceveHHs CPEIHHHBIX JTMHHIA MIOCKHX
YHACTKOB; P — TOUKA nepecedeHHs DHCCEKTPHCH YIa ¢ co
CPEIMHHOI  JTHHHEH  nonepedHoro  CeUeHMA, g  —

}"MCIIIJIIICIIIILIH paignycC H3ruda MIACTHHEH, BEMMHCASEMEIT no

thopmyne
P -
g, = r,llg (3) = sin(3)).
ruer, =r+ {— pajanyc u3ruda nIacTHHKM, OnpeenseMslii

1o pucyHky 7.3, a

Pucynok 7.3, nucm 2
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7.2.6 BnusHue 30H ruba Ha TNeOMETPUYECKHE XapaKTEPUCTUKU CEUEHHS MOXKET ObITh YUYTEHO
YMEHBIIEHHEM MX 3HAYEeHUH, PACCUUTAHHBIX JJIS MOAOOHOIO CEYEHMs C CONPSDKEHUSMH IO/ YTIIOM (CM.

PUCYHOK 7.4), ¢ UCTIOIB30BAaHUEM CIIEAYIOLIUX MPUOIUKEHHBIX (hopMy:
Ag ™ Agsn(l - 0), (7.8)
lg = lgsn(1 - 29), (7.9)

1O = |© (1 - 40), (7.10)

Zn r (Pj
j=1190°

Z rjnz 1bp,i

0=0,43

 (7.11)
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rac A g - MOJIHas 1jiomaab NOornepeIYHOro CEYCHU,

A g,sh - 3BHAUYCHUC A g AJIA CEUCHHUA C OCTPBIMU YTJIaMH,

b p,i -~ TCOPETUYCCKAA IHUPUHA ITJTTOCKOT'O 1-T0O DJIEMEHTA B CEYEHUHU C OCTPBIMU YI'JIaMU;
| g - MOMCHT MHCPIUHU ITOJTHOT'O IMMONCPEUHOI'0 CCUCHUA,

| g,sh -~ 3BHAUCHUC Ig AJIs1 CCUCHUA C OCTPBIMU YIJIaMU;

|® - cekTOpHATBbHBIN MOMEHT UHEPIMH ITOJHOTO TIOMEPEYHOTO CEUCHUS;
1O ¢h - 3Ha"eHne [ O 117151 cCEYSHMS C OCTPHIMH YIJIAMH;

@ - yron Mexay 1ByMS IUIOCKHMH 3JICMEHTaMHU;

M - KOJIMYECTBO IJIOCKUX JIEMEHTOB (IUIaCTHH);

N - KOJTMYECTBO KPUBOJIUHEHHBIX 3JIEMEHTOB (YTJIOB TH0a);
I'j - BHyTPEHHUHN PaJyC KPUBOJIMHEHHOTO j-TO AJIEMEHTA.

a — NeUCTBUTEIIBHOE [MOMEPEHHOC CCHEHHE,

( o~

H 0 — HACATHU3HPOBAHHOC MMOIMIEPEYHOE CCUCHUE
1

[

Pucynox 7.4 — IlpubdanzKeHHbIE 1Oy IEHUs! /IS YIVIOB cruda

7.2.7 YMeHbIIIEHHBIE 3HAYCHHUS, onpeensiembie o dopmynam (7.8) - (7.11), momyckaercs Takxke
UCIIONB30BaTh ISl pacyeTa 3(PPEKTUBHBIX XapAKTEPUCTHK IMOMEPEYHOro ceUeHHS A ef, lefx, lefy, ecmu
TEOPETUUECKYIO IMPUHY TUIOCKUX SJIEMEHTOB U3MEPSIOT OT TOUEK MEPECEUCHUS X CPEAMHHBIX JIMHUM.

7.2.8 Ecnut BHyTpennwuii paauyc r > 0,04tE / R yn, To HecylIyro CIOCOOHOCTH MOMEPEYHOTO CCUSHHUS
npoQ ISt CIIETYET ONMPEAEIATh UCTIHITAHUSIMH.

7.3 Pacyer TOHKOCTEHHBIX MPO(pHUJIeil ¢ y4eTOM 3aKPUTHYECKON PadoThI C:KATHIX IIACTHH

7.3.1 Meton omnpeaeneHus pPeIyUUPOBAHHBIX TI'E€OMETPUUYECKHX XapaKTEPUCTUK MOMEPEUHBIX
CEUYEHUI 3JIEMEHTOB

7.3.1.1 Tlpu ompeneneHUH HECYMIeH CIOCOOHOCTH W IKECTKOCTH XOJIOAHOTHYTBIX JJIEMEHTOB
ClIeyeT YYHUTHIBATh BIUSHUE MOTEPU MECTHOW YCTOWYMBOCTU U YCTOWUYMBOCTH (POPMBI CKATOM YACTH
MOTIEPEYHOTO CEUCHUSI.

PenymupoBanHyo 1iomaas MOMEPEYHOTO CEYEHUST TOHKOCTEHHOTO KOHCTPYKTHBHOTO JJIEMEHTA
(TTaCTHHKH) A red TIOCJIE MTOTEPU MECTHON YCTOMYMBOCTH OMPENEISIOT O (hopMyie

Ared = p <A (712)

7.3.1.2 Briiusinue UCKPUBIICHUS IIUPOKON CHKaTOW MOJKU HAa HECYILYIO CIIOCOOHOCTh HE YUHUTHIBAIOT,
€ClIM MaKCHMaJlbHasi KpUBHM3HA COCTaBIIsIeT MeHee 5% OT BBICOTHI IonepedHoro ceueHus npopuist. Ecau
KpUBHU3Ha OOJIbIIE, TO CIIEAYET YUUTHIBATH CHIKEHHE HECYIIed COCOOHOCTH IyTeM yYMEHBIIEHUS CBeca
HIMPOKUX MOJIOK WJIM ITyTEM y4eTa BO3MOKHOTO M3r1u0a CTEHOK.
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Jns mnonepeyHblx ceueHU mnpodmied U TOOPUPOBAHHBIX JIMCTOB BIHUSHHUE HWCKPUBJICHUS

b/t<250n/b (. pucyrox 7.5),

LIMPOKOM IOJIKK HE YUYUTBIBAIOT, €CIIU BBIITOJIHACTCS yCIOBHE
IIpumeyanus
1 HckpuBneHue HIMPOKOM IOJIKM XapaKTepU3yeTCsl BHYTPEHHEH KPUBU3HOM B HaIIpaBIEHUU K
HEUTPaJIbHOW OCH U MOXKET NPOMCXOAUTH, HAIPUMEP, B INUPOKHUX IOJIKAX JJIEMEHTA, MOABEPKEHHOTO
u3ru0y WM B KPUBOJMHEWHBIX OankaX, B KOTOPBIX IIOJIKA HAaXOAWUTCS B CXKATOH 30HE MOIEPEYHOTO
CCUCHUH.

2 Y4er BIUSHUS KPUBU3HBI ITUPOKON TOJKH JUISI KACCETHBIX Mpoduiieil npuseneH B 9.2.2.

7.3.1.3 [IpuMep UCKPUBJICHUS CXKATON M PACTSHYTOW MOJKHA MPO(IIIS C dJIEMEHTAMHU JKECTKOCTH M
0e3 HUX, IPAMOJIMHENHBIX 10 IPUIIOKEHUS Harpy3KH, IOKa3aH Ha puUcyHKe 7.5.

‘bucxp

j\ % Viuckp

Pucynox 7.5 — llpumMep KpHBU3HBI NOJKH NPOQHIH, NIPAMOJHHEHHOT0 10 NPUAIOKEHU

HATPY3KH

7.3.1.4 KpuBusny cxaroil noiku (aedopmariuto u3ruda nojakyd BHYTPb K HEHTPAIBbHOM OCH) V yeip
BBIUUCIAIOT 10 dopmynam (7.13), (7.14). Pacyer mpuMEHHM JUIs CKAThIX W PACTAHYTHIX IOJOK C
IPOJOJIBHBIMUA DJIEMEHTAMHM JKECTKOCTH M 0€3 HUX, HO HEe MPUMEHUM JJs TOJOK C OJIM3KO
PAacIOI0KEHHBIMH MTOTNIEPEUHBIMU 3JIEMEHTAMH KECTKOCTH

214
GabMCKp
vV, =2—
HCKp E.Zt.2
Y (13)
- JUTsl KpUBOJIMHEMHOM Oanmku
2.4
Gabncrcp
V, =2
e Et?%r
, (7.14)

r71€ b uckp - TIOJIOBUHA PACCTOSTHUS MEXKIY CTEHKaMU KOpoOYaToro M HUISIITHOTO CEUYEHUMN WM CBEC
TIOJIKHY;

I - paAryc KpUBU3HBI KPUBOJIMHEHHOMN OaKu;

{ - pacdeTHas TonmMHA;

Y - pacCTOSIHUE OT PaCCMAaTPUBAEMOM MOJKHU A0 HEUTPAIBHOM OCH;
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Ga - HAIIPsSPKEHHUE B ITOJIKC, paCCUUTAHHOC ITPH ITIOJHOM IMOIICPEYHOM CCUCHHUH.

Ipumeuanue - Ecnu Hanpsokerne O, paccumrano st 3G GEeKTHBHOIO MOMEPEYHOTO CEUSHHUS, TO
OHO OIPEAETSETCS YMHOXKEHHEM HampshKeHUS B d()(QEKTUBHOM MOMEPEYHOM CEUYCHHWH Ha OTHOIICHHE
3¢ peKTUBHOMN IO TOJIKU K MOJHOM ITOMIA M MTOJIKH.

7.3.1.5 Ilpu ompeneneHuu HeCymled CIOCOOHOCTH M KECTKOCTH XOJOJHOTHYTBIX Mpoguien
CIIE/yeT YYUTHIBATh BIMSHHUE MOTEPH MECTHON YCTOWYMBOCTH M YCTOHUMBOCTH (POPMBI CEUCHHUS, KAK ITO
MOKa3aHo JJIsl CIy4aeB, IPUBEACHHBIX HAa pucyHKe 7.6.

Pucynok 7.6 — [IpuMepsl NoTepH YCTOHYHBOCTH (POPMBI ceHdeHHS

7.3.1.6 BiusHue mnotepu ycTOHYMBOCTH (OPMBI CEUSHHsS TOJDKHO YYHUTBIBATHCS JUISI CIy4aes,
MOKA3aHHBIX Ha pucyHKe 7.6, a-1. B 3TuX ciayyasx BIUSHUE MOTEPH yCTOHYMBOCTH (POPMBI CEUCHUS
OIICHUBACTCS JIMHCHHBIM WM HEJIMHEHHBIM PAcuyeTOM Ha YCTOMYHMBOCTh YHCICHHBIMH METOJAMH HIITU
UCIBITAHUSMU KOPOTKUX CTOCK. YTIPOIIEHHBINH CI0co0 TUHEIHOro pacueTa npuBeaeH B 7.3.2 u 7.3.3.

7.3.1.7 Ilpm DOCTOSHHOW TOJILIMHE PEAYLUPYEMOIO DJJIEMEHTa PENYKLUS BEIETCS 3a CUeT

W3MEHEHUS NIUPUHBI INTACTHHKH bef = Pb mitn ee TommuHsl tef = Pt.

JUts TIajKuX CKaThIX IUIACTHH, MMEIOIIUX 3aKPEIUIEeHUs Ha MPOJIOJbHBIX KpOMKax (Hampumep,
CTEHKa JBYTaBpOBOIO WM TMojka U cTeHka C-oOpa3Horo ceueHus), Kod3(QPUIMEHT peryKIuu
omnpenensercs mo dopmynam (7.15), (7.16):

P =1,0 mpu Xp§0,673 ; (7.15)
L, —0,055(3 +
=k _2( V) a0
A
P mpn 070073 716

rae (3+V)20.
Jns rnajkux TUIACTHH, C 3aKpeIUICHHEM M0 OJHOM TPOJOJIBHOW KPOMKE, KOI(PPHIUESHT
penyKuuu p onpenensercs no popmynam (7.17) - (7.19):

A,<0,748

P =1,0 mpu ; (7.17)
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A,—0,188
p=—"= <1,0 -
Ap Ay>0,748
)41

np , (7.18)

o
P Ocr

rie . (7.19)
JInst THafgKuX CKAThIX IUIACTHH, WMEIOMIMX 3aKPCIUICHHS 10 JBYM IPOJOIBHBIM KpPOMKAM
(Hampumep, CTeHKU U 1moJKku C-00pa3HOro ceveHus) WK 3aKPEIUICHHBIX 10 OJHOW CTOpOHE (Hampumep,
TOJIKU IIBEJUICPOB WIIH YTOJIKOB), KOIGGHUIMESHT PEAYKIHU OMPEACISIOT B 3aBUCHMOCTH OT KPUTHYECKOTO

HaIIPsAKCHUA ITOTCPU YCTOIZHHBOCTH IIJ1aCTUHBI Gcr

T’ Et?

, (7.20)

rae kO - kosdduument, 3aBUCAIINI OT TPaHUUYHBIX YCIOBHM M XapakTepa HaNpsKeHUH B
IIacTUHKE (pUBEIeH B Tabavuax 7.2 u 7.3);

b - mmpuHa MIACTHHKH, IPUHUMAacMasi PaBHOW COOTBETCTBYIOIIEH TeopeTrueckoi mmmpune (b p,
Dpe, Dpd wam sw - cM. pucyHok 7.3);

t - pacueTHas TONIIMHA IJIACTUHKH, IPUHIUMaeMas B COOTBEeTCTBUU ¢ /.1.5;

Vv - koadduruent Ilyaccona (s cramu v = 0,3).

Jlnst cTanpHOM MIACTHHKA GOpMyJia [Uii P MPUBOAUTCS K BUJLY:

235

2
Ry(H/ MM )
rae .(7.22)
Jlst u3rnbaeMbIx 3JIeMEHTOB MpH YCITOBUU O pacrsxenns = Omax = Ry ¥ Ocxarus < Ry (MakcumanmbHOe

HaIlpsDKEHUE HAa KpalHEM pacTSHYTOM BOJIOKHE IIPUHATO PaBHBIM PacYETHOMY COIPOTHBIICHUIO, a
HanpsDKEHWE Ha KpailHeM C)aToM BOJIOKHE MEHbIE pAcYeTHOTO COMPOTUBIICHHS) KOIPPUIUEHT

A

pPEeNyKIIMU P JOMycKaeTcs ompenenath no dopmynam (7.15) - (7.18) c 3ameHoi Kp Ha P
onpenensemoit mo dopmyne (7.25). Tlpu stom 3 dHekTHBHOE MOMEPEUHOE CEUCHHE PacCMaTPUBAEMOTO
npopmIs CIeAyeT ONpEACNsATh HTEPAMOHHBIM METOJOM, B KOTOPOM COOTHOIICHHWE HANpSHKCHUH B
CEUEHHM OIpeNeNIAeTCsl MO3TanmHO JUIs 3(QQPEKTUBHOTO CEUeHHs, NOIYYEHHOTO Ha Mpeablaylien
uTepanuy. Mrepanuu HAaYMHAIOT C MOJIHOTO CEUSHHs MPOQIIIS M 3aKaHYMBAIOT, KOTJIA TEOMETPUIECKUE
XapaKTepUCTHKH (PPEKTUBHOTO CEUSHHs HA MPENbIYyLIeH U MOCIeAYIOUIed HTepalusIX OTINYAI0TCs APYyT
OT JIpyra He3HauuTeNbHO (B mpenenax 1%-2%).
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7.3.1.8 B xauecTtBe anpTepHaTUBBI MeToay 1o /.3.1.7 mus onpeaenenust 3GPEKTUBHBIX TUIOMIAICH
IpH YPOBHE CXKUMAIONIUX HAMPSHKCHUN HIDKE PACUETHOTO COMPOTHBIICHUS TPHUMEHSIOT CICIYIOIIHNE

bopMyJIBL:
- JUIS TTIAJIKOHM MIPOMEKYTOYHOHM CIKATOH IUIACTHUHBI C IBYXCTOPOHHUM 3aKPEIUICHUEM

%.—0,055 - (3+y) (%, 7o)
p= 2 *018 7y <
e M : (7.23)

- JUIS TJIAJIKOM BBICTYMAIOMIEH CKaTOM MJIACTUHBI C OJHOCTOPOHHHUM 3aKpeIyieHueM (CBEC JIMCTA)

7pc—0,188 (%70
p,c = p_""p,c
p=——+0,187= <1
}“p,cz ‘ kp—0,6 )
, (7.24)
7\‘ - c5C0m
Pe Ocr
rue . (7.25)

Gcom - PCAIBbHBIC HAIIPSKCHUA CXKATHA B PCAYHUPOBAHHOM CCUCHUHW IUIACTUHBI OT HArpy3KH
(HpI/IHI/IMaIOT MAaKCUMaJIbHOC 3HAYCHUC HAIIPSAKCHUA CIKATHA B HJIaCTI/IHe);

V' - oTHOIICHHE MEHBIIEr0 HAMPSHKEHUS K OOJbIIEMY, CKATHE CUMTACTCS MOJIOKUTEIHHBIM (CM.
Tabnuupl 7.2 u 7.3).

[Ipn wcnonp30BaHMU JNAHHOTO MeTona S((GEKTHBHOE MONEPEYHOE CEYEHHE PAacCMaTPUBAEMOTO
npoduiIst CeAyeT ONpenessTh WTEPAIlMOHHBIM METOJIOM, B KOTOPOM 3HAY€HHs HAMPSDKEHHHA B TOYKAX
CEUYCHUS OMPEACISIIOT MO3TAHO sl APPEKTUBHOTO CEYEHUs, MOTYYEHHOTO Ha MpPEAbIIyIIeld NTepanuy.
Wtepanmu HaYMHAIOT C TMOJHOTO CEYCHUS mNpodWis W 3aKaHYMBAIOT, KOTJa T'€OMETPUYECKHUE
XapaKTEePUCTHKH d(PPEKTUBHOTO CEUSHHS HA MPEABIAYIICH U TOCIEYIONEeH HTepalusiX OTINYAI0TCS APYT
OT Jipyra He3HaYMTEeIbHO (B nipeaenax 1%-2%).

7.3.1.9 Jlnsa omnpeneneHus FTeOMETPUUECKUX XapaKTEPUCTUK PPEKTUBHOTO ceUCHUS Aef, lef, Wes

HE0O0X0MMO 3HaTh APPEeKTHBHYIO MHUPHHY ber U K03 duument k O, onpenensemblie mo ¢dopmyiam,
MPUBEJIEHHBIM B Tabanuax 7.2 u 7.3.

Tabauua 7.2 - 3navenusi ko3ppuuuentoB kO a1 miacTuH ¢ JAByMsl 3aKpeneHHbIMH
KPOMKaMH

Pacnipenenenue HanpspkeHUi (coxaTue OddexTuBHas mmpuHa b ef
TTOJIOKHUTEBHO)
v=1;
Der = Pb;
be1=0,50¢f, Dez = 0,50 ¢f
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O O3

- —
o], Loa

-
1>v>0;
O1 bet = pb:
(0] 2
[T ° B = 5oy
v ,bezzbef'bel
be‘l DEE
-« b [
v <0:;
b by

'y
Y

bef:pbczﬁ%j |

bel = 0,4b ef, be= O,éb ef

V=0,/0* 1 1>v>0 0 0o>v>-1 -1 1>w>-3
Kosddmment ko | 40 | 82/(1,05+v) | 781 | 7,81-6,29v+9,78w2 | 239 | 5098(1- v)?
\V:i
* Gl

- OTHOILIEHUE MEHBILIEr0 HAMPSDKEHUS K 00JIbIIeMy (C y4eTOM 3HaKa) COTIacHO
AMIOpaM HaIpsKEHH, TOKa3aHHBIM Ha PUCYHKaxX B HacTosIen Tabnuue u tabanue 7.3 (cxxatue
CUMTAETCS TIOJIOKUTEIBHBIM).

Tab6auua 7.3 - 3Havyenns kodpdunnentoB KO 115 mu1acTHH ¢ 0HOM 3aKPeNJIeHHOH KPOMKOI

Pacnpenenenue HanpspkeHUH DOddexTuBHas mmpuHa b ef
(coKaTHE MONOKHUTETHHO)
1>v>0;
bef = PC
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__—1 01

o, L
e S

3

ef

< >
c
it =
b b v<0;

P — - —

t ¢ e =ph= T

1 Oy —y

a G2
b

< ¢ J
Y =0,/ 0% 1 0 -1 A>v>-3
Ko uuuent ko 0,43 0,57 0,85 0,57 - 0,21V + 0,072
1>v>0;
01 -________________-_-_-_-_‘ bef =pPC
02
bﬁ
i c i
v <0
> bc bf — ]

bef=pr:1—1%5

ef
C
L
Y=0,/0* 1 1>v>0 0 0o>v>-1 -1
Kosddumment ko 043 | 0,58/ (v+0,34) 1,70 1,7 -5V + 17,12 23,8
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O,
y= =

o
* 1 - oTHOIIEHHE MeHbIIEro HANPSKEHHS K 60JIblIeMY (C YUETOM 3HAKa) COINIACHO SII0paM

HanpsHKeHUH, I0Ka3aHHBIM Ha PUCYHKaX B HAacToALIeH Tabauue u tabanue 7.2 (cxxaTue cunTaercs
I10JIO)KUTEIIbHBIM).

7.3.2 IlnactuHsl, yCUJIEHHBIE TPOJOIbHBIMU AJIEMEHTAMU )KECTKOCTH

7.3.2.1 Jlns TOBBIMICHHUS 3>KECTKOCTH M HECyIled CIOCOOHOCTH TIUIACTHUH, COCTABIISIOLINX
MoTepevyHoe ceueHue npoduiaei, HUX YCHIMBAIOT NPOMEXKYTOUYHBIMH M KpPaeBBIMH D3JIEMEHTaMHU
KECTKOCTH (CM. PUCYHOK 7.7).

7.3.2.2 JKecTKOCTh yHnpyromnojaTiIuBBIX CBSI3€M, HAKJIAJIbIBAEMBbIX Ha IUIACTUHY JJIEMEHTaMHu
YKECTKOCTH, JOJDKHA YUUTHIBAThCSI NMPUIIOKEHHEM [OTOHHOW €IVMHMYHOM Harpy3KH M, KaK IOKa3aHO Ha
pucyHke 7.7. KecTtkocTb cBs3eil K Ha eAMHUITY ATUHBI BEIYUCISIOT 1O (hopmyie

K=u/9,(7.26)

rae O - MepeMEIEeHUE IEMEHTA KECTKOCTH OT SIMHUYHOW HArpy3KH U, NCHCTBYIOIICH B IIEHTPE
TsOKECTH b1 3(QQPEKTUBHOM YACTH TONMEPEUYHOTO CEUSHUS JJIEMEHTA JKECTKOCTH Ha CIUHUILYy JUTHHBI
npodus.

J1i1st KpaeBOro AJIEMEHTA JKECTKOCTH MEePEMEICHNE 0 OIIPEEISIOT 10 (hopMyJie

8-9b+Ub§ 12(1—v2)
—

3 Et3

(7.27)
7.3.2.3 [lonepeyHoe cedyeHHE KpPaeBOTO OTrMOa COCTOUT M3 BEPTUKAIBHOIO M TOPU30HTAIBHOIO

QJICMCHTOB XCCTKOCTH C U d, KaK IIOKa3aHO Ha PWUCYHKe 78, TUIIOC TTPpHUMBIKArOIas 3(1)(1)6KTI/IBH35{ qacCTb
b e2 INIOCKOT'0 y49aCTKa HOI[KpCHJ'IH@MOfI IJIACTUHKU b p-
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Ll b1 -l b2 P |
" - >
1 N | C(:3,1 lu Ce,z
u
}__.__l..._*_ % r————;z—£—¥
w0 \4 v
Y © N

a) MakTuyeckas cxema

beQ b‘l e2 b2,e1

o
Cxatwne N3rmnb Cxartve N3rmnb

0) DKBHBaAJICHTHAs CXeMa

Pucynok 7.7 — Cxembl K ONpe/ieJIeHH IO JKeCTKOCTH CBsA3el
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a) OauHapHBINA KpaeBoit oTrud (b/t < 60)
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6) JIsoiiHoit kpaeBoi otrud (b/t < 90)

Pucynox 7.8 — KpaeBble oTrHObI
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7.3.2.4 Pacuet kpaeBbIX OTTHOOB 1mosoK C- u Z-00pa3HbIX M MOAOOHBIX UM CEUEHHUH mpoduiei,
COCTOSIIIINX M3 CTEHKU M BEPXHEW M HIDKHEW MOJIOK, J0JDKEH HaYyMHAThCs ¢ onpeaeneHus 3¢dexrnBHoON
IMIMPUHBI CKATBIX MOJIOK C 3JIEMEHTAaMH JKECTKOCTH B BUJE OTTMOOB, MmapaMeTphl ¢ U d ONpeaensoT 1o
7.3.1.

HauanpHoe 3(1)(1)6KTI/IBHOC CeUYCHME CKaToM IIOJIKH, OIPECACIICTCA B IMPCAIOJIO0XKEHUHU, YTO

JKECTKOCTh, HAKJIa IbIBaeMasi KpaeBbIM OTTHOOM Ha mosiky, K=% u nanpsbkenue paBHo R y.

7.3.2.5 HauanpHble 3HaueHUs1 YPPEKTUBHON IMIMPUHBI b1 U b2, TPUBEACHHBIC HA PUCYHKax 7.7,
7.8, onpenensaor no /.3.1.7 wiu 7.3.1.8 ¢ pomyieHueM, YTO IUIOCKUN 3JEeMEHT bp omepT mo ABYM
CTOpOHaM.

7.3.2.6 HauanbHoe 3HaueHue H(PQPEKTUBHON IIMPUHBI Cef, NPUBEAEHHOE HA pPUCYyHKe 7.8,
HEO0XO0IUMO OTNPECINIATH CIEIYIOIIM 00pa3oM:

1) ang onMHApHOIO KpaeBoro orruda

Cef = pbp,c, (728)

rae P onpenensror ¢ yyerom ko3 duIMeHTa morepu ycToiunBocti KO

kO =0,5, eciu qm/prO,35 ; (7.29)
3 .
bp 2
k =0,5+0,83" 035
P , €CIIN 0’35<bp'°/bp§0’60 ; (7.30)
2) g JBOMHOIO KpaeBoro otruda
Cef = pbp,c,

rae P onpepensiror o 7.3.1.7 mim 7.3.1.8 ¢ ydetom koa(pduienTta nmorepu ycroiansocta kO,
KaK JUIs TUIACTUHBI, ONIEPTOH 10 JBYM CTOPOHAM,;

def = pbp,d, (731)

rae p onpenensor no 7.3.1.7 unu 7.3.1.8 ¢ yuerom X4 ko3¢ ¢unenta norepu ycroiunoctu kO,
KaK JUTs TUTACTHHBI, UMEIOIIEH 3aKperyieHne Ha OJTHOW KPOMKE.

[Inomaap HAYAIBHOTO PACcYETHOTO IONEPEYHOro CeYeHUs A s KpaeBOro OTruda ONpelessioT 1o
bopmynam

As = t(b 2+ Cef), (732)
As=1t(be2+Cer+ Cez +der). (7.33)

[Tpu HeobxonumMocTH (cM. /.2.4-7.2.6) yUUTHIBAIOT 3aKPyTIICHHUS.

7.3.2.7 KoadduimeHT CHIKEHHS HECyIIeW CIMOCOOHOCTH BCIIEJACTBUE TOTEPU YCTONYHMBOCTH
dbopMbI ceueHus (mockas ¢popma MOTEPH YCTOWYMBOCTH KPAaeBOTO JIEMEHTA JKECTKOCTH) OMPEEINIOT B
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3aBUCUMOCTH OT 3HAYCHUA c5(:r,s. KpI/ITI/ILIeCKoe HAIps>KCHUE IIOTEPHU YCTOI\;I‘II/IBOCTPI KpacBoro otruba B

ynpyroii cragun Ocrs onpenenstoT no Gpopmysie

2- YKEL

cSCI',S = A‘s

,(7.34)

rae K1 - »KeCcTKOCTh ynpyronoaaTinuBOu CBsI3Y;
s - MOMEHT MHEpLUMH HAYaJbHOTO PACUETHOIO CEYEHMsSI KpPAEBOIO DIIEMEHTA JKECTKOCTH
OTHOCHTEJIBHO OCH a-a (BKJIF0Yask IPUMBIKAIOIIUE K HEMY YCTOMUYUBBIEC YYACTKH IUIACTHH) - PUCYHOK 7.8;

As - muomane HadalbHOTO PAcYETHOIO CEYEHHUs KpaeBOro JJIEMEHTA MECTKOCTH (BKIOYas
NPUMBIKAIOIINE K HEMY YCTOMUMBBIC YYACTKH TUTACTHH) - PUCYHOK 7.8.

7.3.2.8 JIyist KpaeBbIX 3JEMEHTOB KECTKOCTH BBIPAXKEHHUE )KECTKOCTH CBs3H K 1 IS CKATOM MOJIKH
BBIUUCIISIIOT IO (hopmyIie

Et° 1
d(12) bPh,+b7+05hkbib,

K=
, (7.35)

rae b1 - paccTossHUE OT IEHTPAJIBHONH OCH CTEHKH /0 LEHTpa TSHKECTH HAYaIbHOTO PAcYETHOTO
CEUYCHUS KPaeBOro oTruba (BKJI0Yas yCTOMUMBYIO 4acTh b ¢» MOJIKK) Ha mojike 1 (cM. pucyHok 7.8);

b2 - paccTosiHME OT LEHTpPaATbHOW OCH CTEHKH [0 LEHTpa TSHKECTH HA4YaJbHOTO PAcYeTHOTO
CEYEHHUs KpaeBoro oTruda (BKI0Yasi yCTOWYMBYIO YacTh MOJIKH) Ha MOJKE 2;

hw - BBICOTa CTEHKH MEK/Ty CePEMHHBIMU JTHHUSIMH MOJIOK;

k=0 - ecru mosika 2 pactsiHyTa (T.€. AJIsI DIIEMEeHTa, U3TH0AeMOTr0 OTHOCHTEIIBHO OCH X-X);

Kf=1- st c:)kaToro CHMMETPHYHOTO CEUCHHS;

Kf=As2/ Ast - ecru monka 2 cxxata (IU1s1 CKaTOro HECUMMETPUYHOTO CEUCHHS);

Asi n A - TUIOMAAM HadaldbHBIX PACUYETHBIX CEYEHUH KpaeBbIX OTrMOOB Juig mojiok 1 u 2
COOTBETCTBEHHO (PUCYHOK 7.8).

IIpumeuyanue - 3a monky | mpuHUMaeTcs Ta MOJIKA, A KOTOPOHM ONpeaessercss >KeCTKOCThb
yIpYronoaaTiauBoi cssszu K 1.

J171st MpOMEXYTOYHOTO AJIEMEHTA JKECTKOCTH IepeMEIIEHNE 0 OTIPEEISAIOT 10 popMmyJie

ub??  12(1-v?)
5= :
(b+b)  EF

. (7.36)

7.3.2.9 Koo durment cHmKkeHUst Hecymieil cmocoOHOCTH Xd BCIEACTBUE TIOCKOW (HOPMBI OTEpU

YCTOMYMBOCTH DIEMEHTAa JKECTKOCTH CIEQyeT OMPEeNesTh C y4eToM YCIOBHOH rubkoct: d 1o
dopmynam (7.37) - (7.39):
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Yo = 1,0,_ecm/1 de0’65;_(7.37)
%a=147-0,723) 0,65<24<1,38
, €CIIn

0,66

T e—m—

}\'d CIH }\/d Z 1,38

, €

: (7.38)

, (7.39)

; (7.40)

O s - KpUTHYECKOE HANpPSUKEHHE IMOTEPH YCTOMYMBOCTH B YIPYIOM CTaguM JUIS KPAaeBBIX H
MIPOMEKYTOUHBIX JIEMEHTOB JKECTKOCTH, onpesensemoe 1no 7.3.2.7 unu 7.3.3.5 COOTBETCTBEHHO.

rac

Kputnueckoe HampspkeHUE SJIEMEHTAa KECTKOCTU JOMYCKAeTCsl OIpelnesTh Ha OCHOBAaHUU
pacyeTa yCTOMYMBOCTH MEPBOTO MOPSAKA B YIPYTOM CTaIUM C UCIIOIH30BAHUEM YUCIICHHBIX PACUETOB.

7.3.2.10 DddexkTUBHYIO MIOMAIb CEYCHHS JIEMEHTA )KECTKOCTH A sred C YU€TOM IIOCKON (POpPMBI
HOTEPU YCTOMUMBOCTU ONPEIEISAIOT 110 popMyJie

Ry
As,red_XdAs SAS
Gcom,s
,(7.41)
rne © coms - CXKHMAIOIEE HAINPSKEHUE BIOJIb LEHTPAIBHOM OCH DJJIEMEHTa KECTKOCTH,

pacCUnuTaHHOC IJIA B(I)q)eKTI/IBHOFO MOIICPEYHOTO CCUCHU .

7.3.2.11 Ilpu ompeneneHUU TeOMETPUUYECKUX XapPaKTEPUCTUK IPPEKTUBHOIO MONEPEUHOIO
ceueHUst FPPEeKTUBHAS TUIOMAAb A sred JOJDKHA OBITH ONpeEieeHa ¢ Y4eTOM YMEHbIIEHHON TOJIIIMHBI t red
JUISL BCEX DJIEMEHTOB, BKJIFOUEHHBIX B A's.

[Ipu 3TOM YMEHBIIIEHHYIO TOJIIUHY t red OMPENEINSIOT 110 hopmynam (7.42) - (7.44):

g =1" A;:sed

; (7.42)
tred = Ad - t mpu Gcomﬁs = Ry, (743)
Ry
bea=Xa U |/ o
com,s

npu Gcom,s < Ry. (744)

7.3.2.12 TlocnenoBaTenbHOCTh MPOBEAEHUS pacueTa IO0JOK TOHKOCTEHHBIX Mpoduied ¢
9JIEMEHTAaMH JKECTKOCTHU B BHJI€ KPAeBbIX OTITMOOB MTPHUBEEHA B NPUIOXKEHUN B.

7.3.3 CxaTble IJIaCTUHBI C TPOMEKYTOUHBIMHU JIEMEHTAMU KECTKOCTH

7.3.3.1 IIpomMeKyTOUYHBIE DJIEMEHTHI KECTKOCTH YCTAaHABJIMBAIOT B IIACTMHAX, 3aKPEIUICHHBIX IO
JIByM IPOJOJBHBIM CTOpOHaM. B rmomnepedHoe cedeHHE MPOMEKYTOUYHOTO DJJIEMEHTa KECTKOCTH
BKJIFOUAIOT CaM JJIEMEHT JKECTKOCTH M TMPHUMBIKAIOIINE K HEMy ydacTKd S(PQGeKTUBHBIX (b 1e2 U b2e1)
yacTel TIacTuH b p1 U b p2, MOKa3aHHBIX HA pUcyHKe 7.9.

7.3.3.2 Ilpu pacyeTe mMpOMEKYTOUHOI'O JIEMEHTA >KECTKOCTH OMPENENAIOT HayaJlbHOE pacyeTHOE
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CCUCHHUEC DJICMCHTa XXCCTKOCTH C HCIIOJIB30BAHHUEM B(b(bCKTHBHOﬁ MAPUHDBI IINIACTHH, IPUMBIKAIOOIUX K

HEMY, OIPE/IEIIEMON C YUYETOM TOTO, YTO HJIEMEHT JKECTKOCTH 00ECIEUrBaET MOJIHOE 3amemieHne K=
U HaIlpsDKEHKE B HEM paBHO R y.

7.3.3.3 HauanpHbie 3HaueHUs 3PGEKTUBHON MMPUHBI b 12 U b2e1, MOKa3aHHBIE HA pUCyHKe 7.9,
CJIEAYeT ONPENeNTh C JONYIICHUEM, YTO TUIOCKUE JIEMEHTHI bp1 U bp2 OMEpTHI 1O JABYM CTOPOHAM (CM.
Tabnuuy 7.2).

7.3.3.4 Ilnoumanp Ha4aJIbHOTO PACYETHOI'O IONEPEUHOI0 CEUEHUs A s IPOMEXKYTOYHOTO 3JIEMEHTa
KECTKOCTH OTIPENICISIFOT 1o hopMyIie

As=t- (b1e2+b2er+Dbs), (7.45)

rje b s - mMprHa IIEMEHTa )KeCTKOCTH, M3MEPEHHAS 110 €ro mepuMeTpy (pucyHok 7.9).
I[Ipumeuanue - [Ipu HeoOxoaumocTtu (cM. 7.2.4-7.2.6) yYUTBHIBAIOT 3aKPYTJICHUS.

7.3.3.5 Kputndeckoe HanpspKeHHE MOTEPH YCTOMUUBOCTU MPOMEXKYTOYHOTO 3JIEMEHTA JKECTKOCTH

O¢rs onpeaessiioT mo GpopmyJie

2- YKEL

GCT,Sz A§

, (7.46)

rze K - )xecTKoCTh yIpyronoJaTiuBoi CBsI3Y;

|'s - MOMEHT MHepIMH HayaJIbHOTO PAaCUYETHOI'O CEYEHMs MPOMEXKYTOUYHOI'O 3JIEMEHTa KECTKOCTU
OTHOCHUTEJIHO OCH a-a (BKJII0Yasi MPUMBIKAIOLIUE K HEMY YCTOMUMBbBIE YUACTKU TUIACTUH) - PUCYHOK 7.9;

As - mjom@aab Ha4yaJbHOTO PACYETHOIO CEYEHHS IPOMEXYTOUYHOI'O 3JIEMEHTa >KECTKOCTH
(BKJItOUAs IPUMBIKAIOIINE K HEMY YCTONYMBBIE YUAaCTKH IUIACTHUH) - PUCYHOK 7.9.

J11s MpOMEXyTOUYHOTO 3JIEMEHTA JKECTKOCTH 3HaueHus Koapduuuenta K Beruucisaor no popmyie

_ (beb)Er
a0t 1-v?)

K

. (7.47)

KpuTtrndeckoe HampspKeHHE I[OTEPH YCTOMYMBOCTH JJIEMEHTa JKECTKOCTH O s Momyckaercs
ONpeeNsiaTh Ha OCHOBAaHMU pacyeTa YCTOMUMBOCTH TMEpPBOrO TMOpsIKa B YIOPYrol CTaauu c
MCIIOJIb30BAaHUEM YHCIIEHHBIX Pacu€TOB.
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Pucynox 7.9 — IIpomMeRYTOUYHBbIE YIEMEHTBhI KeCTKOCTH

7.3.3.6 Koo dumment cCHWKEHHs HeCymeld criocoOHOCTH Xd BCIENCTBUE IOTEPH YCTOMYHBOCTH
dopMmbl cedyenust (Tiockas (opma MOTEpU YCTOMYMBOCTH MPOMEKYTOYHOTO JJIEMEHTa >KECTKOCTH)

OTIPEICIISIOT B 3aBUCKMMOCTH OT 3HaueHust Ocrs (cm. 7.3.2.9).

7.3.3.7 O PexTuBHyO MIOMAAL dJIEMEHTA KECTKOCTHU A sred, BBI3BAHHYIO IIOTEPE yCTOMYMBOCTH
dbopMbI cedeHus (Tockast popma MoTepy YCTOMUUBOCTH AIIEMEHTA JKECTKOCTH), onmpenesitoT mo /.3.2.10
u popmyne (7.41).

7.3.3.8 Ilpu onpeaeneHUH reOMETPUIECKUX XapaKTEePUCTUK FPPEKTUBHOTO MOMEPEYHOIO CEUEHUS
MIPOMEKYTOYHOTO DJIEMEHTa JKECTKOCTH d(PPEKTHBHYIO TUIOMANb A sred CICIYET ONMPEACTITH C YUIETOM
YMEHBIICHHOM TOJIIIUHBI t red JJI1 BCEX 3JICMEHTOB, BKIIOUYCHHBIX B A s 10 7.3.2.11 u dopmynam (7.42) -
(7.44).

7.3.3.9 TlocnenoBarenbHOCTh MTPOBEAEHUSI pacyeTa MPOMEKYTOUHBIX JJIEMEHTOB KECTKOCTH
TOHKOCTEHHBIX MpoQUiIeH MpuBeaeHa B NpUIoKeHnn B.

7.4 TpaneuneBHaHbIE TO(P)PUPOBAHHBIE JIMCTHI € POMEKYTOUYHBIMH 3J1€MEHTAMH KEeCTKOCTH

7.4.1 OOmne moI0KEHUI
TpeOoBaHMsI HACTOSIIETO IOJApa3Jieia PaCIPOCTPAHSIIOTCS Ha TpalelueBUIHbIE TOQPUPOBAHHBIC
JUCTHI C TMOJKAMHU ¥ CTEHKaMU, UMEIOIIIMH ITPOMEKYTOYHBIE JIEMEHTBI KECTKOCTH.
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7.4.2 Tlonku ¢ NpOMEKYTOYHBIMU 3JIEMEHTAMU KECTKOCTH

7.4.2.1 DaeMeHTbI )KECTKOCTH B BHJIE TOIYKPYIJIBIX MIIA TPEYTOJIbHBIX KAHABOK BKIFOYAIOT B CeOs
caM 3JIEMCHT JKECTKOCTH W TMPHUMBIKAIOIIKE K HeMy YCTOoiumBbie Y4acTKH bef (D1ef, D2ef) mmockmx
y4acTKoB 1moJiku bp (D p1, b p2), kKak mokazano B Tabauue 7.4 u Ha pucyHke 7.10.

Taﬁ.Jmua 7.4 - Pa3Mepr IJIOCKHX YCTOﬁqHBbIX Y4aCTKOB IMOJIOK, BKJIHYCHHbBIX B 3JIEMEHT

KECTKOCTHU

ITonepeunoe ceuenue

C OJHUM 3JIEMCHTOM KCCTKOCTH

C ABYMS 3JICMCHTAMU JKCCTKOCTU

[ns onpenenenus
TUIOLIA/IN AJIEMEHTA
KECTKOCTH A s

0,5b,f \_/ 0,5b,7

0,505 ¢f e 0,501 ¢f

HJ’IH OIIPpCACIICHUS
MOMCHTAa MHCPUHNHU
AJIEMEHTA KeCTKOCTH I s

15t N 15t

‘s 15t

min(15t; 0,5b,,2)

7.4.2.2 Tlpu OAHOM LEHTPAITBHOM »3JIEMEHTE MECTKOCTH MOJKH TOPPUPOBAHHOTO MPOQHIISL

KpHUTHYECKOE HanpspkeHue Ocrs MoTepr yCTONYMBOCTH B YIIPYTOM CTaJMH OIPEAEIISIOT 110 opmyIie

3
_42E It

Gcr,s_ As

45( 2b, +3h,)

, (7.48)

rze bp - TeopeTuyeckas MKUpPHUHA MIIOCKOT0 3JIEMEHTa, ToKa3aHHas Ha pucyHke 7.10;
b s - mupuHa 3eMeHTa )KeCTKOCTH, H3MEPEHHas 10 ero nepuMeTpy (pvcyHok 7.10);

As, IS - [jomaab MmonepeyHoro CCYCHHUA MU MOMCHT HMHCPLHUK CCUCHHA JJICMCHTA KCCTKOCTH B
COOTBETCTBUH C Tabnuuein 7.4,

7.4.2.3 Tlpu AByX CHUMMETPUYHO PACIOJOKECHHBIX AJIEMEHTaX >KECTKOCTU TMOJKU KPUTHUYECKOE

HanpspkeHne Ocrs MOTEpH YCTONYMBOCTH B TIpeesiax yIpyrocT ONpPeIelsioT mo Gopmyie

3
_42E It

Gcr,s_

rmebe=2bp1+bp2+2bs; (7.50)
bi1=bps+0,5by (7.51)

311ech b p,1 - TeOpeTHYecKas IMPUHA KPAHETo MI0CKOTo 3eMeHTa (pucyHok 7.10);
b p,2 - TeOpeTHYECKast MIMPUHA CPEIHETO TUIOCKOTO AeMeHTa (pucyHok 7.10);

b r - oOmrast mpuHa MeMeHTa KecTKocTh (prcyHok 7.10);
As, |s - momanp monepeyHoro CeYeHUs U MOMEHT HHEPIUU CEUeHHUsS JJIEeMEHTa KECTKOCTU B

COOTBETCTBUH C Tabnuuen 7.4,

10.03.2025

Cucrema TAPAHT

A 80 ( 30, —4by

) , (7.49)

38/145



Csop npasui CIT 260.1325800.2023 "KoHCTPYKLMH CTaIbHBIE TOHKOCTEHHBIE U3 XOJIOJHOTHYTHIX OIMHKOBAHHBIX IPOMUIICH. . .

o
& >

be
s \x,fﬁ\g/”\h/c?\g/’\h/”“\,/*

PHC}’H()R’ 7.10 — C:karasi moJka c OJHHM, TBYMSH H/IH HECKOJIbBKHMH 3JIEMEHTAMH KECTKOCTH

7.4.2.4 ]Jlns HECKOJIbKHUX OJJIEMEHTOB J>KECTKOCTH Ha TMOJKe (Tpex WU Oojiee OIMHAKOBBIX)
3P PEKTUBHYIO TUIOIIAAb BCEH MOJIKH A ¢f BRIYUCIIAIOT TIO (hopMyJIie

Aet=P - be - t, (7.52)
rae P - monwkaromuii Ko3Q UIMEHT, COOTBETCTBYOIINM YCIOBHON THOKOCTH ~ P, OCHOBaHHOM

Ha KPUTHYECKOM HANpPsOKEHUHM IIOTEPU YCTOWYMBOCTH B ympyrod craguu O ¢rs, ompenenseMoM o
bopmyne

3
Ist Et'2

A

Gors=1,8E
. (7.53)

rae Is - cyMMapHBIii MOMEHT MHEPIHH JIEMEHTOB JKECTKOCTH OTHOCHTENBHO HEHTPATbHOW OCH
a-a 6e3 yuera crmaraemoro bt>/ 12;

b o - mmpuHa mosku B nmpoekimu (pucyHok 7.10);
be - pasBepHyTas mmpuna moaku (pucyHok 7.10).
IIpumeyanus

1 3nauenne kodddurmenra P onpenensror mo 7.3.1.7 u dopmynam (7.15) - (7.18) wmm mo 7.3.1.8
u bopmynam (7.23), (7.24) mpu ¥V = 1.

2 3HaueHWE YCIOBHOW THOKOCTH Xp onpenensor o dopmyne (7.19) wmm (7.25). Ilpu stom
BMecto O mpuauMaroT Ocrs, onpeaersiemoe mo popmynam (7.48), (7.49) wmu (7.53).
) .
7.4.2.5 YCnoBHYI THOKOCTh ~ P ¥ KO(D(HUIMEHT CHUKEHUS HECYIIEH CITOCOOHOCTH BCIIEACTBHUE

TUTOCKON (DOPMBI TIOTEPH YCTOMYMBOCTH 3JIEMEHTA JKECTKOCTH Xd CIEAyeT OMpeAeNtsTh 1Mo Gopmynam
(7.37) - (7.40).
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7.4.2.6 Ecnu cxkaTble 4acTH CTEHOK IMONEPEYHOTO CEUYCHUSI HE YCUJIEHBI AJIEMEHTAMU KECTKOCTH,
TO 3HAYEHHs IMOHWKAKoIEro kKoddduuuenrta Xd UL 3JIEMEHTOB JKECTKOCTH CHKATBIX IOJOK CIIEAyeT

ompenensaTh, ucnoib3ys Ocs, onpenensemoe 1o 7.4.2.2-7.4.2.4 u MeTOIUKY, IPUBEAEHHYO B 7.3.2.9.
[lpr ycuiaeHMH CHKATBIX YacTed CTEHOK JJIEMEHTAMH JXECTKOCTH 3HAYCHHS ITOHIIKAIOIIETO

ko3 durmenta Xy U TOJOK CIEAYeT ONMPEACIsATh 10 METOAWKE, MpUBEACHHOW B 7.3.2.9, ¢ ydeTom

MOUGHUIMPOBAHHOTO KPUTHYECKOTO HAMpsKeHUsT O crmod, ompeaessiemoro mo 7.4.4.1.

7.4.2.7 DddexkTuBHYIO TUIOMIAAL IJIEMEHTOB JKECTKOCTU TOJKH A sred ONPEACISIIOT 1O Gopmyne
(7.41).

[Ipu ompeneneHUH TEOMETPUUYECKUX XapaKTepUCTHK d(pdekTuBHOro cedeHus 3PQPEKTUBHYIO
IUIOLIA/(b AJIEMEHTOB JKECTKOCTH IOJKU A sred CIEAYET ONPEAETATh C YYETOM YMEHBLIEHHOW TOJIIMHBI
tred VIS BCEX SJIEMEHTOB, BKJIIOUYEHHBIX B As. YMEHBIICHHYIO TOJIIIUHY 3JE€MEHTOB >KECTKOCTH t red
ornpenensor mo dopmynam (7.42) - (7.44).

7.4.3 Crenku ropoB ¢ 31€MEHTaMU )KECTKOCTH B KOJIMYECTBE HE OoJiee IBYX

7.4.3.1 DddexTrBHOE MOMEPEUYHOE CEUCHHE CTEHKH, KaK IOKa3aHO Ha pucyHKe 7.11, momxkHO
BKJIIOUaTh B ce0s:

a) MOJIOCY UTUPUHOM S ef 1, MPUMBIKAIOIIYIO K C)KAaTOMU IMOJIKE;

0) sddexTuBHYIO0 TUIOMAAb Asred KOKIOTO U3 JJIEMEHTOB JKECTKOCTH Ha CTEHKE NpU HX
KOJIMUECTBE HE 0oJiee IBYX;

B) MMPUMBIKAIONIYIO K HEHTPATbHON 0cH 3()(PEKTUBHOTO CEUEHUS TIOIOCY IIUPHHOM S efn;

T') PaCTSHYTYIO YaCTh CTCHKH.

7.4.3.2 Ilnomane HAYAIBHOTO PACUYETHOTO CEUEHHUS DIIEMEHTOB JKECTKOCTH HEO0O0XOIUMO
OTIPECIIATh CIEAYIOINUM 00pa3zoMm:

- JUTSL OJTHOTO DJIEMEHTA JKECTKOCTH HIIU JIJIST DJIEMEHTA JKeCTKOCTH, OJIMKANIIIETO K CYKATOM TOJIKE:

Asa=1:(Sef2 +Sef3 + Ssa); (7.54)
- JUI BTOPOT'O 3JIEMEHTA KECTKOCTH:
Ash=1- (Sefs + Sefs + Ssp), (7.55)
TJI€ PA3MEPHI Sef 1, ..., Sefn, Ssa U S sb IOKa3aHbI HA pucyHKe 7.11.
7.4.3.3 llepBoHauanbHOE mMOJOXKeHUE 3(P(HEKTUBHON HEUTPATLHOM OCH CIeAyeT OMNpPEeNeATh,

HCIIOJIb3YA B(I)(beKTI/IBHBIe CCUCHUA TOPHU3OHTAJIBHBIX CIKATBIX IIOJIOK M IIOJIHOC IIONCPEYHOC CCUYCHUC
CTCHOK.
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O exmmaronies

Opacrarsatoliee

@ — CCUCHHC rocl)pupoaammm JIUCTA €O CTEHKOH De3 JIeMEHTOB KCCTKOCTH, 6 — ceUucHUE TOq)pHpOB&HHOI‘O JICTA CO CTCHKOMH C OJHHM 3JIEMCHTOM XKECTKOCTH B
CIKATOM 30HE; 8 — CEUCHHE I OC]JpPIpOBaH.HO[‘O JIMCTA CO CTEHKOH ¢ JBYMS JIEMECHTAMH KECTKOCTH B CHKATOM 30HE;
1- NEPBOHAYATIBHOE MON0KEHHE HeﬁTprHOi/'l OCH B CEHYECHHH " Oq)pﬂpOBﬂHHBIX JIHCTOB C f)(b(bel(TPlBH.blM CeYEHHEM OJIOK U TIONHOI MIOIAAbI0 CTEHOK;

2- YYIaCTKH B(IJ(IJCKTHBHOFO MOIEPETHOr0 CEYEHHUS CHATBIX ITOJIOK C IIPOMEKYTOTHBIMH JJIEMCHTAMH XECTKOCTH, 3— LEHTpallbHas OCh I1OJIKH

Pucynok 7.11 - IdpdekTUBHLIE IOTIEPEYHbIe CEUEHHA CTEHOK rodpHpPOBaHHLIX JHCTOB
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7.4.3.4 Onpenenenrie 6a30BOM IMIMPHUHBI YYACTKOB IJIOCKOH W TOPPHPOBAHHOW CTEHOK CIICTYET
HAUMHATh C OmpeseicHus TeopeTrueckoi mUpUHbl Sw (Dp), Sa, Sb, Sn IVIOCKHX 3JIEMEHTOB CTCHOK B
COOTBETCTBHUH C pUcyHKamu 7.3 u 7.11.

ba3oByto 3¢ (heKTHUBHYIO IIMPUHY CTEHKH S ef 0 ONPEAEISIOT 10 (hopmyie

§70=0,76t [ / —
c©om - (7.56)

rae O com - HampspKeHHE B CKAaTOM IOJIKE, paccuuTaHHoe Uit 3()(EKTHBHOTO MOMEPEUHOrO
CeUYeHUs (JOMyCKACeTCsl MPUHUMATh PABHBIM Ry).
7.4.3.5 Pa3mepsl OT S ef,1 A0 S ef n OIPEIEIAIOT 110 PopMyIamMm

Sef1 = Sefo; (7.57)

Sef2 = (1 +0,5ha/ he)sero; (7.58)
Sef3=[1+0,5(ha+ hsa)/ hc]Sero; (7.59)
Sefa = (1 +0,5hp / hc)sero; (7.60)
Sef5 =[1+ 0,5(hp + hsp) / hc]Sero; (7.61)
Sefn = 1,55t 0, (7.62)

rae he - paccrosaue ot 3pPEeKTUBHON HEHTPATBLHON OCH 70 IIEHTPAIBLHON JIMHUU CHKATOM MOJIKH
(cM. pucyHok 7.11);

ha, hb, hsa 1t hsp - pasmepsl, mokazanubie Ha pucyHke 7.11.

7.4.3.6 Pa3zMepsbl Sef1, ..., Sefn CIEAYET U3HAYAIBHO ompenessath mo dopmynam (7.57) - (7.62), a

3aTeM, €CITM pacCMaTpUBAEMbIil TUIOCKHH 3yeMeHT ycTOWYnB (O com < Ocr), KOpPEKTHPOBATH C YYETOM
CIEAYIOIINX MOJ0KEHUM:

$r1t %= .
- s CTEHKH 0€3 HJIEMEHTOB XECTKOCTH, €CIH ° ’ U BCS CTEHKa YCTOMYMBA, B
3 PEeKTUBHYIO TUIONIAh CTEHKH BKJIFOYAIOT:

Sefl = 0,4sn; (763)
Sefn = 0,65 n, (764)

$1T%22S

- JUI1 CTEHKH, YCWJIEHHOM JJIEMEHTOM MECTKOCTH, €CIIU
yCTONYMBA, B 3()(PEKTUBHYIO MJIOMIAAb CTEHKH BKJIIOYAIOT:

N 4YaCTb CTCHKH Sga

S

S 2e0sh ; (7.65)
_(1+05h/h)

B CETEN T

%3t %n=%
- JUIA CTEHKH C OJHUM DJEMEHTOM >JKEeCTKOCTH, €CIH °h ' M YacTb CTEHKH Sn
yCTOMUMBA, B 3 (PEKTUBHYIO TUIOIMIAb CTEHKH BKJIIOYAIOT:
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[1+05(h, +h, ) /]

23 %"
' 2,5+0,5(h,+h,)/
(hatha) : (7.67)
1,55,
Sefnz
©2,5+40,5(h+h, )/
(h" hs) n ; (7.68)

- IJId CTCHKHU C IBYMS 3JIEMCHTAMU KCCTKOCTHU:

+ >
cClIn %f‘?’ %f’4 - % 1 9aCTb CTCHKU S p YCTOUYHMBA, B 3(1)(1)6KTI/IBHYIO miomajab CTCHKH BKJIIOYAlOT:

[1+05(h, +h, ) /]

$13=%
2,O+0,5(*‘la”‘sa’LhO)/hC : (7.69)
1+0,5h /h,
$4=% 2,o+0,5(ha'"hsa"'rb)mC
: (7.70)

€CIIU Sef5tS ef,nZS n M 4aCTh CTEHKH S n YCTONYMBA, B 3((HEKTUBHYIO IIJIOMIA/(b CTEHKH BKIIIOYAIOT:

[1+05(h,+hy ) /]

215~ % 2’5_'_0’5(h0+lgb)““b  (7.71)
) 1,55,
3fn 2’5+0,5(ho+r%b)/h: (7.72)

7.4.3.7 JIns OOMHOYHOIO BJEMEHTA JKECTKOCTH WU IS 3JECMEHTa KECTKOCTH, OJMKAWIIero K
CXKATOM TIOJNKE, B CTEHKE C JABYMS OJJIEMEHTaMH KECTKOCTH KPUTUYECKOE HANPSHKEHUE TMOTEepPH

yCTONUMBOCTH O¢rsa B YIIPYTO#f CTaMHU BEIYKCIISAIOT IO POpMyIIe

_ 1,05E It%s,
ST A (55

 (7.73)

I7I€ S1 U S 2 BBIYUCIAIOT 10 (popmysam:
- JUTsl OAMHOYHOI'O AJIEMEHTA KECTKOCTH

$1=0,9(sa+Ssat+5Sc); (7.74)

- IJI1 3JIEMEHTA MXKECTKOCTH, OMMKalIero K C)kaTou IIOJIKC, B CTCHKEC C JABYMA DJJICMCHTaMU
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KCCTKOCTHU

Sl:Sa+SSa+SSb+O,5(Ssb+$c); (775)
S2=51-Sa-0,55s, (7.76)

31I€Ch S ¢ - pa3Mep, MOKa3aHHBIN Ha pucyHke 7.11.
7.4.3.8 Iliomane MONEepeyHOro cedyeHus: A sy U MOMEHT HMHEpPUUU [sa BJIEMEHTOB >KECTKOCTH
CTCHOK OINPEJIEISIFOT B COOTBETCTBHH C pUCYHKOM 7.12.

S, Ssa
{\ j Sef2 j Sef, 1
Sef3 ohi

"\-\_\_‘_\_\_‘_\‘

[Toniepeunoe [TonepeyHoe
CEeUCHHUE A cedyeHHe /I
ornpeaeseHus Asq onpenenenus I,

Pucynox 7.12 — IneMeHTbI /KeCTKOCTH CTEHOK TpanenHeBHAHbIX ropprHpoBaHHBIX JHCTOB
7.4.3.9 VcnoBHyo THOKOCTE 0 1 KOI(GHUIMEHT CHIKCHHS HECYIIeH COCOGHOCTH BCICACTBHE

IUIOCKOM (pOPMBI TOTEPH YCTOMYMBOCTH dJIEMEHTa XEeCTKOCTH Xd ompeaensior mo dopmynam (7.37) -
(7.40).
7.4.3.10 Ecnu cxaTele MOJKKA TOMEPEYHOTO CEUEHUsS HE YCUIIEHBI 3JE€MEHTaMHU KECTKOCTH, TO

3HA4YCHU ITOHHMXXAIOIICTO KO3(1)(i)I/IHI/IeHTa Xd AJId 3JICMCHTOB KCCTKOCTHU CTCHKH CIICAYCET OIPCACIIATD,

ucnonb3yst Ocrsa M METOMUKY, IPUBEICHHYIO B 7.3.2.9.
[Tpu ycuneHnn CHKaThIX TMOJIOK DIIEMEHTAMH JKECTKOCTH 3HAYEHUS TOHIDKAIOMIETo Kod(huIenTa

X d chmemyer ompenensTh MO METOAWKE, TpHBeAeHHOW B 7.3.2.9, ¢ yderoM MOAM(UIIMPOBAHHOTO

KPUTHYECKOro HanpspkeHust Ocrmod, OIpenensieMoro cornacHo 7.4.4.1.

7.4.3.11 Ilpu onpeneneHUH TIeOMETPUUECKUX  XapaKTEPUCTUK A(PPEKTUBHOTO  CeUeHUs
3¢ (EeKTUBHYIO IUIOIAAb OJMHOYHOTO 3JEMEHTa MECTKOCTH CTEHKM WM D3JEMEHTa >KECTKOCTH,
OJIIKANIIETO K CHKATOM TIOJIKE, A sared ONIPEACISAIOT O (hopmyie

R

y
h,+0,5h,
Ocom 1- m

A&a,red =Xd Asa

<
, HO Aared=ha (7.77)

7.4.3.12 Tlpu omnpeneircHUd TEOMETPUUECKHX  XapaKTEPUCTUK A(P(HEKTUBHOTO  CEUCHUS
3¢ (EeKTUBHYIO TIOMAAb A sared CICAYET OMPENENATH C YY€TOM YMEHBIICHHOW TOJIIMHEI tred JUIS BCEX
3JIEMEHTOB, BKJIIOYEHHBIX B A sa.

YMEHBIICHHYIO TOJIIHUHY t red OMPEAEIIAIOT 110 PopMyIam
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1
ted = Xal 1_ha+0,5hsa <t
h
(mpu Ocom = Ry); (7.78)
Ry
leg = %at h, +0,5h, <t
Gcom T

(HpI/I Gcom < Ry), (779)

rae O com - HampspKeHHE B CHKATOM IOJIKE, pacCuuTaHHOe Uisd 3()(HEKTHBHOTO MOMEPEUHOrO
ceueHus (I0MyCKaeTCsl IPUHUMATh paBHBIM Ry).

7.4.3.13 Jlns CTEHOK ¢ ABYMsI 3JEMEHTAMH >KECTKOCTU S(P(PEKTHBHYIO IUIOMAAb A shred IS
BTOPOTO 3JIEMEHTA KECTKOCTH CJICyeT MPUHUMATh PABHOU A sp.

7.4.4 T'odpupoBaHHBIC JIUCTHI C YIIEMEHTAMH JKECTKOCTH Ha MOJIKAX U CTEHKAX

7.4.4.1 JIns roppupOBaHHBIX JIMCTOB C MPOMEKYTOYHBIMHU IJIEMEHTAMHU JKECTKOCTH Ha TOJIKAX U
cTeHKax (pucyHok 7.13) B3aUMOJEHCTBUE MEXIy HOTepell ycTOMUMBOCTH (OpMBI ceueHHUs (TUIoCcKas
dopMa TOTEPH YCTOMYMBOCTH DJIEMEHTOB J>KECTKOCTH TOJKA W CTEHKH) CIIEAyeT Y4YUTHIBaTh C

UCIIOIb30BAHMHEM YTOYHEHHOTO 3HAYCHHS KPUTHUECKOTO HAmpsDKeHUST O ¢rmod TSI 0OOMX THIIOB
3JIEMEHTOB ’KECTKOCTHU B YIIPYTO#l cTaanu paboThl, ONpeesieHHOe 1o popmyie

GCI‘,S

Ocr,mod— 4

, (7.80)

rae O s - KPUTHYECKOE HANpPSUKEHHWE B YIPYrod CTagvM JJIs [MPOMEKYTOYHOTO dIeMEHTa
JKECTKOCTH TIOJIKH, MPUHUMAaeMoe 1o /.4.2.2 - [Jisi IOJKUA C OJTHUM DJIEMEHTOM, 10 7.4.2.3 - 1jisl TIOJKH ¢
JIBYMSI 3JIEMEHTaMU KECTKOCTH;

O ¢rsa - KPUTHYECKOE HANPSHKEHWE B YINPYrod CTagvM JUIS OJMHOYHOIO DJIEMEHTA JKECTKOCTH
CTCHKHN WK JJIEMCHTaA XECTKOCTH, OrOKaifIero K CHKaTou IMMOJIKE, B CTCHKE C ABYMA JJICMCHTAMU
xectkocth (eMm. 7.4.3.7);

Be=1- JUTSL IEHTPAIIBHO CKATOTO MPOQHIIS.

st uzrubaemoro mpodums B orpeAenstoT mo Gopmyre

Bs=1- (ha+0,5hss) / he. (7.81)

7.4.4.2 Tlpu pacuere rodpupoBaHHBIX mpoduiei, npuBeneHHbIX B [OCT 24045, momyckaetcs

BBIYHCIATh KOG uImeHTsl Xg 27I€MEHTOB )KECTKOCTH TOJOK M CTEHOK, HCTOb3yst Ocrs BMeCTO Ocr,mod.
Jis uHBIX TOQPUPOBAHHBIX MpOoduiIel, paboTaIOMMX Ha U3THUO, C AIEMEHTAMU KECTKOCTH Ha IMOJKaX H
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CTCHKaX AOIIYCKACTCsA BBIYHCIIATH KOB(b(bI/II_[I/IeHTBI Xd, HCIIOJIb3Ys Gcr,s BMECTO Gcr,mod, €CJIN BBITTIOJIHACTCA

yCIIOBHC Gcr,s < Gcnsa-

L

Pucynox 7.13 — TpanenueBHAHBIIH ro()pHPOBAHHLIMH JIHCT ¢ MPOMEKYTOMHBIMH 3JICMEHTAMM

AHECTKOCTH Ha IMOJIKAX H CTCHRaX

7.5 llepdopupoBaHHbIe IVIACTUHBI U TEPMONIPOGHIIH

7.5.1 Pacuet nepdoprpoBaHHON MIACTUHBI

7.5.1.1 IleppopupoBaHHble JUCTBI C KPYIJIBIMH OTBEPCTUSIMM, PACIOJIOKEHHBIMU B (opme
PaBHOCTOPOHHETO TpPEYrojlbHUKA, KaK IOKa3aHO Ha pucyHke 7.14, MOryT OBITh pacCUMTaHbl Kak
HernephoprpoBaHHbIE TyTeM BBeeHUs () ()EKTUBHOM TOIIIMHBI, IPUBEIEHHON HIDKE.

IIpumeuanue - JlaHHBI METOJ pacueTa TEOMETPUUYECKHUX XapaKTEPUCTHK TMephopUpOBaHHON
IUTACTHHBI MJIET B 3amac Hecylied cnocoOHocTH. B kadecTBe anbTepHATHBBI HECYILYIO CIIOCOOHOCTb
nepGoprUpPOBaHHBIX TIACTHH JIOMYCKAETCS ONPEAEIIATh 0 Pe3yJibTaTaM HCTIBITAaHUM.

5

Pucynok 7.14 — Cxema pacnoJ/io;keHus1 OTBEPCTHil B 1epopHpPOBAHHOMH IIACTHHE

7.5.1.2 Ilpu ycnoBuu, 4To 0,2<a/d=0,9, T€OMETPUUYECKHUE XAPAKTEPUCTUKU IIOJIHOTO MOIEPEUYHOIO
CEUEHHsI PACCUMTHIBAIOT C 3aMEHOM t Ha t a¢f, BRIUUCIIAEMYIO 11O (hopMyIie
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d
tor=1,18t[ 1-——
0.9a , (7.82)

IJIe @ - PACCTOSIHUE MEXK/y IICHTPaMH OTBEPCTHiA iepdoparuu (cM. pucyHok 7.14);
d - muamerp oTBepcTHs nepdopanuu (cM. pucyHoK 7.14).

7.5.1.3 Tlpu ycnosun, uto 0,2 =a/d <0,9, reoMerpuueckie XapaKTEpPHCTHKH 3((HEKTHBHOrO
HONIEPEYHOT0 CEYEHHSI PACCUNTHIBAIOT O /.3 C 3aMEHOM t Ha tpef, BRIYUCISIEMYIO 10 (hOopMyJIIe

d
e =t |/ 1.18| 1=

. (7.83)

7.5.1.4 Hecymyto crmocoOHOCTh OIHON CTEHKH TNPH ACUCTBUH JIOKAIBHOW ITONEPEYHON CHIIBI
paccuuThIBatOT 10 8.9 ¢ 3aMeHOH t Ha t ¢ ef, BRIUUCIIAEMYIO 110 hopMyJie

3/2

d\ S

tc,ef:t' 1- a S,

, (7.84)
TAC S per - HAKJIOHHAA BBICOTA Hep(l)OpI/IpOBaHHOI\/’I YaCcTu CTCHKU,

Sw - 001I1ast HAKJIOHHAs BHICOTA CTEHKHU.
7.5.2 Pacuer Tepmonpoduis

7.5.2.1 X0oNOJHOTHYTbIE TOHKOCTEHHBIE TepMOnpoduau (IBesep, 2-, C- u Z-obpasHeie) ¢
niesieBoil mepdopanmen creHku (pucyHok 7.15) craemyer pacCYMTBHIBATh C YUETOM BIIMSHUS MPOCEUEK Ha

KPUTHYIECKOE HAMPSDKCHUE IOTEPH YCTOWINBOCTH O MTacTuH ¢ mepoparmeii.
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o o
A
| d |
) i d
T —
————hg\\ NEE=h
v
/ < ¢ ‘;‘
Y
o a) [Inactuna ¢ oanum pagom nepdopalyu o
a
g « > o
] A
./ X
U,Shnf { +

6) IlnacTuHa ¢ ABYMS OJIHHAKOBEIMH PsiiaMu niepdopannu

Pucynox 7.15 — TlapameTtpsl menesoii nepdgopanun repmonpoduiei

IIpuBeneHHYI0O HHM)KE€ METOAMKY pacuera JAOIYCKAaeTCsl NPUMEHATh JUIsl IUIACTHH, pa3Mepbl U
PacCIIOJIOKEHHUE TIPOCEYEK B KOTOPBIX YIOBIETBOPSIOT YCIOBUIO

d
a

Iy

a )+o,944 —

h

<0,9o7+o,832(2 )—8,84(
a h

, (7.85)

rae a, ¢, d, h, ho - paamepsl, ykazanueie Ha pucyHke 7.15.

7.5.2.2 B obmem ciy4yae Ajis TUIACTUHBI (CM. pUCYHOK 7.15) CTEHKH WJIM TIOJKUA C MIEICBOM
nepdopanrei W HEPABHOMEPHBIM  pACIPEACIICHHEM HANmpsDKEHUH 10  IIHPUHE  KPUTHYECKOE
HaANPsDKEHUE TIOTEPH YCTOWYMBOCTHU B YIIPYTOM CTaIUM OMpenessioT mo popmyre

7°D n°Et?
c.= =
TR 12142 )2

, (7.86)
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8(1+V€+k2v—v)
k = :
. 1/(1+\|;)2+o,112(1—\|;)2 +(1+y)
_ kh
" khy+h

: (7.87)

; (7.89)
d.2
k=24{1-v)p—
ac . (7.89)

D - umnuHIpuYecKas KeCTKOCTh TUIACTHHKH,

a - 11ar eJIeBbIX OTBEPCTHH BIIOJIb JITMHBI IJIACTUHKHY;

C - JNTMHA IIEJICBOTO OTBEPCTHUS;

d - mrar nieseBbIX OTBEPCTHI B HAPABICHUN ITHPHHBI TACTHHKH;

h - TeopeTnyeckas mupHHA TIACTUHKH, OnpeaessemMast mo 7.2.5;

ho - mMprHa y4acTka ¢ MPOCeUKaMH;

h1 - cymMmapHas mmprHa y4acTKOB IJIaCTHHBI 0e3 mpocedek h1 =h - ho;
V - koadduruent Ilyaccona (v = 0,3);

V' - OTHOmIEHHE MEHBINETO HAMpPSHKEHHUS K OOoJblieMy (C y4eTOM 3HAKOB, MPH 3TOM CHKATHE
CUMTAIOT MOJIOKUTEIbHBIM);

p- K03 ULIMEHT, onpeaenseMblil no Tabavue 7.5.

Taoauna 7.5 - 3navyennsi ko3pPpunueHTa B

a/d 2,5 3,0 4,0 6,0 8,0 10,0 0
B 0,249 0,263 0,281 0,299 0,307 0,313 0,333

7.5.2.3 YCnoBHYIO THOKOCTh IUIACTHHBI ~ P ompeaessttoT mo ¢opmyne (7.19) B 3aBHCHMOCTH OT

KpuTHYeCKOro HanpspkeHus O ¢, BbrumcieHnoro mo dopmyne (7.86). Jlamee Haxomar kodddumment
peaykuuu p B coorBercTBUU ¢ 7.3.1.7 mnn 7.3.1.8 u onpenenstoT 3¢p(HEeKTUBHYIO IIUPUHY O Tabanuam
7.2u7.3.

7.5.2.4 DddexTUBHOE MOMEPEYHOE CEYCHHE KPAEBBIX AJIEMEHTOB >KECTKOCTH (IIPH MX HAIUYHUH)
tepmonpodusierr ¢ mepdoparmeld Ha CTEHKax CieayeT BBIMOJHATH 1o 7.3.2 ¢ 3ameHor K1 Ha Kip,
ornpenenseMoii mo gopmyine

Kit=k2 Ky, (7.90)

riae K 1 - )eCTKOCTh yIpyromnoaaTinBoi cBs3H, onpeaensemas mo dopmyne (7.35);

K2 - koo durment, onpeaensemslii mo Gopmyne (7.88).

7.5.2.5 Hecymiyro crmocoOHOCTB MOMEPEYHOT0 CEUCHHsI TEPMONPOUIS OT ACHCTBUS TMOMEPEUHOM
CUJIbl U MPU COBMCCTHOM ﬂeﬁCTBHH HpOHOHLHOﬁ, HOHGpG‘-IHOﬁ CUII N I/ISFI/I6aIOH_[I/IX MOMCHTOB CJICAYCT
BBITIOJTHATH 10 8.7 1 8.8 ¢ 3ameHor Q w Ha Q w,term, OTIpeieNIIEMYO 110 (hopmyIie
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C d
vi,term = Q/\I 1 _g 2V§ E

, (7.91)

d
2V3 — |<
1/—aH: =t
rmue

Qw - Hecymas crmocoOHOCTh CIUIOMIHOTO (0€3 MPOCEYeK) MOMEPEYHOTO CEUYCHHS OT JEHCTBHS
HOTIEPEYHOM CHJIBI, onpezesiemas o 8.7.1 u mo dopmyne (8.41).

7.5.2.6 Pacuer Ha cMmsATHE M TIOTEPIO YCTOMYMBOCTH CTEHKHU ¢ mepdoparueii TepMonpoduis mpu
JICHCTBUM OIOPHOM PEaKUMH WINA JPYrOM MECTHOW MOIEPEYHOW CHIIBI, NIPUIIOKEHHOHN K IIOJIKE, CIENyeT
BBIMOJHATH 110 8.9 ¢ 3aMeHOM t Ha t ef, OIIpeaensemMyo 1o popmyiie

3
k=Yl t oy

rae K 2 - koaddurnment, onpenensiemsiii mo popmyne (7.88);
t - pacueTHas TOJIIMHA CTEHKH.

8 IlpenenbHbIE COCTOSTHMS IEPBOIi TPYNIIbI

8.1 O0uue nmostoxkeHus pacyera

8.1.1 Tlpu ompeneneHnyn HeCyImed CHOCOOHOCTH TOMEPEYHOTO CEYEHHUs BMECTO pacuera Ha
IIPOYHOCTH I10 MPEAEIbHBIM COCTOSHUSAM IPU MPOCKTUPOBAHUU JOIYCKAETCSl UCIIOJIB30BATh PE3YJIbTAThI
9KCIIEPUMEHTAIILHBIX HCCIEA0BAHUH.

IIpumeuanue - Pe3ynbTaTsl SKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUH CIIEyeT IPUMEHSATD ISl OLIEHKH
HECyIlIel CIMOCOOHOCTH CEUCHHMH C OTHOCHUTEIBHO BBICOKAM OTHOIICHHEM bp/t (BeIXOAAIIMM 32
3Ha4YeHHUs, yKa3aHHble B Tabauue 7.1) mpu HMCKPUBIEHHUSIX CTEHKM WM NpPH ydeTe BIMSHUS CABMra, a
TaKXe B ClIydasix, ykazaHHbIX B 7.1.6 u 7.2.8.

8.1.2 Tlpu BBHIMOJHEHUU PACUETOB BIUSHUE MECTHOW MOTEPU YCTOMYMBOCTH HJIEMEHTOB CIIETyET
VYUTHIBATh IMYTEM HCIOJB30BAHUS TEOMETPUYECKUX XapaKTePUCTHK JPPEKTUBHOTO CEueHUs,
OTIPEIeIEMOTO COTIacHO /.3.

8.2 Pacuer 3/71eMEHTOB CIIJIOLIHOI'0 CEYEHUsI NPU LHEHTPATbHOM PACTSKEHUH U CKATHH HA IPOYHOCTH U
YCTONYUBOCTH

8.2.1 PacueTHyI0 HECYIIyI0 CIIOCOOHOCTb MONEPEYHOr0 CEYEHHs MO MPOYHOCTH IPU OCEBOM
pacTspkeHHH N BBIYUCIISIOT 1O hopMyJIie

N

—_—<1
AynRyYe

.(8.1)
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8.2.2 Ecmm »sddexruBHas 1uiomanas HETTO Aefn NpoduUIs MEHBbIIE, YeM IOJIHAs IUIOIIAIb
MONEPEUYHOI0 CEUEHUsI HETTO A gn, MPOYHOCTh MPHU UEHTPAIBHOM CXKATUU CTEPKHEH BBIYUCIISIOT I10

dbopmye

N <1

'Abf,nRyVC - . (8.2)

8.2.3 Ecnu uentp TskecTd 3(PPEKTUBHOTO IMONEPEYHOrO0 CEUYEHHUS HE COBMAAAET C LIEHTPOM
TSOKECTH TIOJIHOTO CEYEHHS, TO CIEIyeT yYUTHIBATh M3TMOAIONINI MOMEHT OT CMEUICHHUS LEHTPATbHBIX
ocei X-X U Y-y OTHOCHTEIILHO TOJIOKEHUST OCH JICUCTBHSI CHIIBI (CM. pucyHOK 8.1).

y y
| ) |
a !
"N - ————— +-———--x
-f——— - — - X !
| |
| |
Yy y
a) [lonnoe nonepevHoe ceveHue 0) D¢ dekTHBHOE NOMEpeUHoe CeUCHUE

N — nipoonbHas cuia

Pucynok 8.1 — IpdekTHBHOE NNONEPEYHOE CEHEHHE NIPH CHRATHH

JlononHUTEIbHBIE MOMEHTHI AM, u AMy OT CMEIICHUS LEHTPAIbHBIX OCEH OIMpenessioT IO
dbopmynam

AMy =N - Ay, (8.3)
AMy =N - Ax, (8.4)

rre A y u Ax - cMemenue LEHTPAJIBHBIX OCEH X-X M Y-y OTHOCHUTEIBHO OCEBBIX YCHIIMH.
JlomyckaeTcst He yUUThIBAaTh SKCIIECHTPUCUTET B CIAEAYIOIINX CIydasiX:

- CJIM PKcLeHTpucuTeT MeHee 1,5% pa3mepa ceueHusl B HalPaBICHUU 3KCLIEHTPUCUTETA;

- €CIIM y4eT HKCIEHTPHCUTETA MPUBOIUT K OoJsiee OaronpusaTHOMY pe3yibTaTy Ipu ONpeeNeHUN
HaIpsKEHUN.

8.2.4 Pacyer Ha IPOYHOCTh CEYEHUN B MECTaX KPEIUIEHUS PACTAHYTBHIX JIEMEHTOB U3 OJMHOYHBIX
YTOJIKOB, MPUKPEIUIAEMBIX OJHOW TMOJIKOH OonTaMu WIM JAPYTMMH HareJbHBIMH KpEIUICHUSIMU |
OJIMHOYHOTO PACTAHYTOTO YTONKa ¢ MHpeaenoM Tekydectn 10 380 H/MM?2, mpuKpeniseMoro omHOi
NOJIKOM OONTaMM, MOCTaBICHHBIMU B OJMH PsiJI IO OCH, PAacroJIOXEHHOW Ha paccTtosHuu He meHnee 0,5b
(b - mupuHa MOJKK yrojika) oT oOymika yroiaka u He menee 1,2d (d - mmamerp oTBepcTHs aus O6onra
YUETOM TOJI0KHUTEIBHOTO JOIMTyCKa) OT Iepa YroJka, ClIeAyeT BBIIOIHAT 10 (hopMmyJie
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N ﬂ<l

A\af,nRu Ye1 a

, (8.5)

B 01 Ay
Ya=\ At [P

rae ;
371€Ch A efn - 9P deKkTUBHAS TUIOMIAAL YTOJIKA HETTO;
A n1 - 4acTh CEUCHUS MIPUKPEIUIAEMOM MOJKH YTOJIKa MKy KpaeM OTBEPCTHSI M TIEPOM;

oy, O, B - MIPUHUMALOT 110 Tabanue 8.1;

Yu - KOG PUIHEHT HAZIEKHOCTH, B pacyeTax 110 BpeMEHHOMY conpoTusieHuto Yy = 1,3.

Tabauna 8.1
Koaddumuent 3Hauenus Ko3pPpuiueHTo o1, 0 u P
IIPU OJTHOM OOJITE M paCCTOSHUMU a, npu a>15d , s>2d [IpH 1KCIIe GOIITOB B
paBHOM pay
1,35d 1,5d 2d 2 3 4
0o 1,70 1,70 1,70 1,77 1,45 1,17
a, 0,05 0,05 0,05 0,19 0,36 0,47
B 0,65 0,85 1,0 1,0 1,0 1,0

IIpumeuanue - B HacTosmiel TabnMile NPUMEHEHBI CIeIyoNe 0003HAYEHUS: a - PACCTOSIHUE BIOJb
YCHIIMS OT Kpas 2JIEMEHTA J10 [IeHTpa OJMKalIlero OTBEpCTHsl; S - PACCTOSHUE BIOJb YCUIHS MEXKIY
LIEHTPAMH OTBEPCTHUH.

8.2.5 BeTBU COCTaBHBIX CTEpPKHEHW HAa pacueTHOM NJIMHE, paBHOM pacCTOSHMIO MEX]Y MJIAHKAMU,
JIOJDKHBI OBITH TPOBEPEHBbl Ha IUIOCKYIO (MPOMOJBHBIA M3rH0), KPYTWIBHYI0 M HM3THOHO-KPYTHIIBHYIO
(GopMBbI IOTEPU YCTONYUBOCTH.

8.2.6 Pacyer cocTaBHBIX CEUYEHHMH M3 YTrOJIKOB, MIBewiepoB, C- u ) -00pa3HbIX Tpoduiei,
COEJMHEHHBIX BIUIOTHYIO MJIM 4epe3 MPOKJIAIKH, CIEAYeT BBIMOIHATh KaK Ui CIUIOMIHOCTEHYATHIX MpPU
YCJIOBUH, YTO YYACTKH MCEKAY COCAUHAIOIIMMH CBAPHBIMU HIBAMU WKW LHEHTpaMU KpaﬁHI/IX 00JITOB HE
npesbimatoT 301 - i cKaThIX AneMeHTOB U 701 - ams pacTsHyThIX. [Ipy 3TOM JOMONHUTENBEHO BETBH
CKAaThIX COCTABHBIX CEUEHUH ClIeIyeT MPOBEPATh Ha IJIOCKYIO0, KPYTHIbHYIO JTHO0 H3rHOHO-KPYTHIIbHYIO
GopMBl TIOTEpH YCTOMUMBOCTU TMpPH LEHTPAIBHOM CXaTuM. [IpM HaiMyuM B CEYEHUU BeETBEH

JIOTIOHATENBHBIX  MOMeHTOB A Myx(y), BO3HHMKAIOIIMX OT CMEHIEHHUs] IEHTpa TSHKECTH CEYEeHUs Mpu
PEIyKIMH, CIEAyeT BBINOJHATH MPOBEPKY BETBEW Ha MOTEPIO YCTOMUMBOCTH IMPH CHKATUH C U3TUOOM B
cooTBeTcTBUH ¢ 8.5.4 1 8.5.5. PacueTHy1o [UIMHY BETBH CJelyeT NPUHUMATh PAaBHON PACCTOSHUIO MEXIY
IUTAHKaMH WU Y3JIaMU PEUIETKH.

8.2.7 Pacuer pacnopok, YMEHBIIAIOIIUX PACUECTHYIO [JUHY CXKATbIX DJJIEMEHTOB, CIEAYyEeT
BBIMOJIHATh HAa YCHUJIME, PaBHOE YCJIOBHOW morepedHoil cuie Qfic B OCHOBHOM CXKaTOM JJIEMEHTE IO

bopmyie
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Qhic=vc" 7,15 10° 233O—RE N

v/ @ , (8.6)

rae N - nonHoe MMpOAOJIbHOC YCHUIIME B C)KATOM DJICMCHTC,

0@ - xoapdunueHT yCTONYMBOCTH TIPH IEHTPATIBHOM CHKATHH.
8.2.8 Pacuer Ha yCTOHYMBOCTb LIEHTPAJIBHO C)KaThIX CTEP)KHEH CIUIOIIHOIO CEYEHMs CIEAYeT
IPOBOJUTH 110 hopMmyJie

N 4

(pA\af Rch a L (8.7)

rae P - xodpduKenT yCTONUMBOCTU MIPH LEHTPATIBHOM CKATHM IJIS COOTBETCTBYIOIIEH (HOPMBI
MOTEPU YCTOMUMBOCTH, 3aBUCSIIUI OT ycloBHOU ruOkoctu cxxaroro npodmis JICTK (4-ro kinacca HJC).

JI1s IeHTpanIbHO CXKATBIX 3JIEMEHTOB IIOCTOSHHOI'O ITOIIEPEYHOIO CEYEHUS 3HAYCHUE P=1,0 pu

A

COOTBCTCTBYI-OH_[eﬁ yCJIOBHOﬁ ruOKoCTH BBIYUCIAIOT I10 Q)opMyne

1

(p:
2 32
O+ l/CD —A (89)

. ®=05-[1+a(7-0,2)+72]

, (8.9)

sgece & - KOI(QQUIMEHT, YUUTHIBAIONIMI HaYalbHBIE HECOBEPIIECHCTBA, NPUHUMAEMBINA 10
Tabnuue 8.2

ra

Tadauua 8.2 - 3Havenns k03P PUIHEHTOB, YYUTHIBAIOIINX HAYAJbHbIE HECOBEPIICHCTBA, IS
KPHUBBIX IIOTEPH YCTOHYMBOCTH NPHU LHEHTPAJTBHOM CKATUH

KpuBas norepu ycToiunBocTr a b c
Koadpunuenr o 0,21 0,34 0,49

VYcioBHYIO THOKOCTh A IpU IJIOCKOH (hopMe MoTepH YCTOWYMBOCTH NMPU LIEHTPAJIBHOM CXKATUU
(Mpo10JIbHOM M3ru0e) BBIYUCISIOT 10 popMyJie

= =L -
(1) % (8.10)

r7ie lef - pacueTHas AITMHA CTEPIKHS,
| - parlyc HHEPIMHU TIOJIHOTO CEYCHUsI, OPYTTO;
A ef - 9pdeKkTHBHAS TIJIOMIAL TOTIEPEUYHOTO CEUCHUS;
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A ¢ - II0LIa/1b MOJIHOTO MOMEPEYHOTO CEYCHHUSI.
[Tpu mockoil ¢popme moTepu yCTOMYUBOCTH (MIPOJOJILHOM M3THOE) COOTBETCTBYIOLIUE 3HAYCHUS

AT A

KOO PHIMEHTa YCTOMYMBOCTH NPH LEHTpalbHOM cxkatun P B 3aBUCHMMOCTH OT , TIe
onpezaeneHo no dopmyne (8.10), nmpuBenensl B Tabnvue .1 npunoxkenus I'. Tum cedyeHus NpuHUMAIOT
o Tabnuue 8.3.

8.2.9 Jlns 51eMEHTOB HECUMMETPUYHBIX CEUCHHUH CIIEyeT YUUTHIBATh JIOMOJTHUTEIbHBIA MOMEHT

AMx(y), BBI3BAaHHBII 3KCLIEHTPUCUTETOM LIEHTPAIbHOW ocH 3(deKkTuBHOrO ceueHus (cM. pucyHok 8.1), a
COBMECTHOE JICHCTBHE OCEBOI CHIJIBI 1 MOMEHTA cielyeT NpuHuMath 1o 8.5.4 u 8.5.5.

8.2.10 [Ins S7Ie€MEHTOB W3 OTKPBITHIX KOCOCHMMETPHUYHBIX TIOMEPEYHBIX CEUYCHHH (Harmpumep,
Z-00pa3HbIX) KpOME MPOBEPKU YCTOHYMBOCTH TPOJOJIBHOTO M3THOa CTEP)KEHb CIIEAYEeT NPOBEPATH Ha
KPYTUIBHYIO OpPMY MOTEPU YCTONUHUBOCTH:

- OTKPBITBIE CEYEHHUS C OJHON OChI0O CHMMETpUHU (CM. PUCYHOK 8.2) crlemyer NpoBepsTh Ha
U3rHOHO-KPYTHWIIBHYIO (POPMY ITOTEPH YCTOHYUBOCTH;

- OTKPBITBIE CEUCHHsI C HECUMMETPUYHOW (OPMOI MOMEPEYHOTr0 CEUeHHs! CIEAYET MPOBEPSATH U3
YCIIOBUSL TOTEPU YCTOMYMBOCTH MO KPYTUIBHOW ¢opMe WU U3THUOHO-KPYTHIBHOM (opme moTepu
YCTOMYMBOCTH, KOTOPAsi MOXKET OBITh MEHbIIIE, YEM HECyIlasi ClIOCOOHOCTh AJIEMEHTA M3 YCIOBHS MOTEPH
TIOCKON ()OPMBI YCTOWYMBOCTH.

Taoauna 8.3 - KpuBble norepu yCTOMYUBOCTH JIJIsl PA3JIUYHBIX TUIIOB MONEPEYHbIX CeYeHU

Tun monepeyHoro ceyeHus IoTepst yCTOMYMBOCTH Kpusas norepu
OTHOCUTENBHO OCH YCTOMYMBOCTH
Jrobas b
Yy
|
¥
|
X | X
|
A
|
y
X-X a
Y Yy y-y b
I I
- Y ( )
X —-——] - —— X R X
L )
I I
Yy Yy
JTro6as b
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WJIH APYroe MornepeyHoe CeYeHue
! |
! ! 1
! |
! |
_ _ _|_ _____ _ | + ..... _

Pucynox 8.2 — llonepedHbie ceueHust, NpeApacno/ioKeHnble K H3rHOHO-KpYTHALHOH (popMme

NOTePH YCTOHYHBOCTH

8.2.11 PacueTHyI0 HECYIIYIO CIIOCOOHOCTb U3 YCIOBHS MOTEPU YCTOMUYMBOCTH MO KPYTUIHHON MK
U3TMOHO-KPYTUIIBHOU (hopMe ciielyeT ompelensiTh B cooTBeTcTBUM ¢ 8.2.8, 8.2.12-8.2.16 mo dopmyne

(8.7), rme kod>(GHUIMEHT YCTOWYMBOCTH TIpH LeHTpambHOM cxaruun P crmexyer ompenensrs B

3aBUCHMOCTH OT YCJIOBHOH TMOKOCTH | TIpHM KPYTHUIBHOW HJIM M3THOHO-KPYTHIBHOH (opMme TOTepH
YCTOMYHBOCTH, onpezesiemMoit mo dopmyne (8.11).

8.2.12 YcnoBHYI0 TMOKOCTH | HpH KPYTHIBHOH MM H3rHOHO-KPYTHIBHOH (opMe MoTepH
YCTOWYHMBOCTH BBIYUCIISIOT 1O (hopMyIie
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_ RA
A= L

cr

,(8.11)

re Ner = NerT - U1 KpyTHIIBHOM (POPMBI TOTEPH yCTOMYUBOCTH;
N ¢r = N ¢r,TF - U1 U3ruOHO-KPYTHIILHON (DOPMBI IOTEPU YCTOUYHBOCTH.
[lpr KpYTMIBHOW WM WM3TUOHO-KPYTUIIBHOH (OpME MOTEpPH YCTOMYMBOCTU COOTBETCTBYIOIIHE

3Ha4YeHHs1 KO PUIMEHTa YCTONYMBOCTH TIPU HEeHTpaibHOM ckatun P cremyer ompeznensate mo Tabnuue
AT At
1 npunoxenus I', B 3aBUCUMOCTH OT , TIe - ompenenero o ¢opmyne (8.11). Tun ceyeHus
OPUHUMAIOT 110 Tabnunue 8.3.
8.2.13 Kpuruueckyto cuiy N, T Ui KPYTHIBHOW ()OPMBI TOTEPH YCTOWYMBOCTH B YHPYTOM

cTaauu CBO6OI[HO OIICPTOIr0 CTCPIKHA BBIYUCIIALOT I10 (1)0pMyne

2
T El,

Gl + ;

1
|\Icr,T Y
b ; (8.12)

22,2 2 2
b=k iy txo+yy

rae G - MOAyJb CABUTA;
| t - MOMEHT WHEPIHH MTPH CBOOOTHOM KPYYCHHUHU TTOJTHOTO CCUCHHUS;

|® - cekTOpHATBHBIN MOMEHT UHEPLIUH TTOJHOTO CEUEHUS;

Iy - paJyc HHEPIMHU MTOJHOTO CEYCHHsI OTHOCUTEIBHO OCH Y-Y;

| x - paJyc HHEPIMHU TTOITHOTO CEYCHHSI OTHOCUTEIBHO OCH X-X;

| T - pacueTHas AKMHA BIIEMEHTA, TEPSIFOLIETO YCTOMYMBOCTD 10 KPYTHIBbHOM hopme (cm. 8.2.16);

X0, Y0 - KOOpIMHATBl LIEHTPA CIBHUra OTHOCHUTEIBHO ILIEHTpPA TSDKECTU IOJHOIO IONEPEYHOTO
CEeUeHMsL.

8.2.14 Jlns momepeyHbIX CEYEHUI, CHMMETPUYHBIX OTHOCUTENIbHO ocH X-X (Yo =0), B ympyroii
CTaIuy KpUTHUECKYIO CUTy N cr TF U1 M3TUOHO-KPYTUIILHON (DOPMBI MOTEPU YCTONYUBOCTH BBIUYUCIISAIOT IO
dopmye

2 2
N — M 1 + h _ 1_h + ﬁ M
cr,TF™ i
’ 2 N N N
B cr,X cr,x 'O cr,x | (8.13)
X 2
p=1-| =
b

rae )

Necrx - KpUTHUECKasl CHJIa IJIOCKOH (OpMBI MOTEPH YCTOWYMBOCTH (TIPOAOIBHOTO M3ruba) ams
IIOJTHOTO CEYEHMsI OTHOCUTENIBHO OCH X-X 110 Dilnepy, onpeaenseMas o popmyie
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2
_ wElL,
crx 9
ks

N
,(8.14)

311ech [ gx - MOMEHT MHEPLIMHU MOJIHOTO CEYECHUsI OPYTTO OTHOCHTEIBHO OCH X-X;

| ef - pacueTHast JUIMHA CTEPIKHSL.

8.2.15 Jlna ceueHus ¢ AByMs ocaMHu cummeTpuu (yo = Xo = 0) kputuueckyro cuity N crTF Ui
U3rHOHO-KPYTHIIBHOM (DOPMBI MOTEPH YCTOHYMBOCTH YIIPYTOHM CTa UK BBEIYHUCIIAIOT 110 popMyIie

Ncr,tF = Nert. (8.15)

8.2.16 Pacuernyro mmmHy |1 sJeMeHTa, TEpSAIOMIETO YCTOMYMBOCTH MO KPYTHWJIBHOW WK
U3rMOHO-KPYTWIIBHOW (opme, cileqyeT ONpeAessaTh ¢ yU4eTOM CTENEeHU €ro 3allleMJIEHUS OT Kpy4deHUus U
JIeIUIaHaMY Ha KaKOM KOHIIE 3JIEMEHTa JUIMHOU L T.

B 3aBucuMoOCTH OT THIIa COCMHEHHUS HA KOHIAX 3JIEMEHTA MPUMEHSIOTCS CIEIYIOIIne 3HAYCHUS
It/LT

1,0 - mns coenuHeHUi, 0OECTIEUUBAIOIUX YACTUYHOE 3aKpEIJICHHE OT KPy4YeHHUs U JIeTUIaHalluu
(cM. pucyHok 8.3, a);

0,7 - nana coemuHeHWH, oOecNeYMBAIOMIMX 3HAYUTEIBHOE 3aKpeIJieHHEe OT Kpy4YeHUs U
JeriaHanuu (cM. pucyHok 8.3, 0).

8.2.17 YcnoBHas THOKOCTh BETBE A , OmpeJiensiemMasi B COOTBETCTBUH € 8.2.8, Ha y4acTKaX MEXKIY
y3JlaMU PacKperieHUs penieTkaMu J0obkHa ObITh He Oonee 0,73 u HEe JOMKHA MPEBBINIATH YCIOBHYIO
MPUBEICHHYIO THOKOCTH CTEPKHS B LIEJIOM.
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A i il f
——i i

|
i
]

i

—
|
i
1
T
S
|

14

a — COCIMHCHHA, oOecneyrHBaroIIMe YaCTHYHOE 3AKPEINICHHC OT KPpYYCHHA H
JCIIaHalHH, o— COCOMHCHIA, obecrneunBaroIIHe 3HAYUTEIBHOE 3aKpeIIeHue OT
KPYYCHHA H ACTINIaHAIIHH (?pElMKHYTBIC CCUYCHHA WJIKM CCUCHHA C 6DJ1T8.MI/I, IpOXOIAIIHMH

yepes JBe CTEHKH JIeMeHTa); / — CTeHKa; 2 — CeYeHHs KOJOHHbI, CTOHKH
Pucynox 8.3 — 3akpervienue 0T Kpy4eHHUsl H AeIIAHANMH

8.3 Pacuer 3/1eMEeHTOB CKBO3HOI'0 C€YeHHs NPH HEHTPAJTbHOM PACTSKEHNH U CKATHH HA IPOYHOCTH U
YCTONYNBOCTH

8.3.1 Pacuer Ha TMPOYHOCTH DIEMEHTOB CKBO3HOTO CEUEHHUS NPU IEHTPATHHOM pACTSIKEHUH U
CKaThH (CM. pucyHoK 8.4) creayeT BHIMONHATE 10 dopmynam (8.1) u (8.2), rae A gn U Aefn - TOJHAS |
s dexTuBHAS TUIOMIAAN BCEX PAOOUNX CTEPIKHEH, BXOSAIINX B COCTAB PEIIETYATOTO JIEMEHTA.

8.3.2 Ilpu mpoBepke Ha YCTOWYMBOCTH IIEHTPAIBHO CXKATBIX CTEPXKHEH CKBO3HOTO CEYEHHUS C
COCJTMHUTEIIEHBIMY TUIAHKAMHU WJIH PEIIeTKAMHU CJICTYeT BBITIOIHATH KaK PacyeT CTEP)KHS B IIEJIOM, TaK U
OTJICTBHBIX €T0 BETBEH.

8.3.3 Pacuer Ha yCTOMYMBOCTDH CXKATBhIX CTEP)KHEH CKBO3HOI'O CEUEHUS B IIEJIOM, BETBU KOTOPBIX
COCMHEHBI IIAaHKAMH MM PEHICTKaMH, CIeAyeT BBIIOIHATE o dopmyne (8.7). [Ipu atom koddduiimeHT

@ orHOCHTENBHO CBOGOAHON OCH (MEPIEHAMKYISAPHON IJIAHKAM M pENIeTKaM) CIEAyeT ONpeNeNsTh B

A

COOTBETCTBUH ¢ 8.2.8 115t KpUBOI moTepu ycroiunBocTH b (tabavua 8.2). Bmecto ycnoBHoit rubkoctu ™ |
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onpenensemoir mo dopmyne (8.10), mpuHUMAIOT 3HAYCHHE MPHUBEICHHON YCIOBHOH T'MOKOCTH

xef

ompezaenseMoe B cooTBeTcTBUU ¢ 8.3.5. [Ipu 3TOM 4mMCIO MaHenei B CKBO3HBIX CTEPIKHAX JOKHO OBITh

HE MCHEC IICCTH.

A A
ly Iy
21, ¥ ¥
P b P b P b P b
0
e A

I Ib

. o

@ — TPEYroJbHAs PEICTKA; 6 — TPEYTOJIbHAs PEILCTKA C PacIIOpPKaMHU;
6 — KpeCcTOBast peLLICTKA; 2 — KPECTOBAs PEIICTKA C PACIIOPKaMH;
0 — CKBO3HOH CTep/keHb C [IaHKaMH

Pucynoxk 8.4 — CkBO3HBIE CTEPKHH ¢ PeHIETKAMH H IVIAHKAMH
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a 1 y 6 1 y
I | | | |
T . 2
- :_-_-_.:_._-q: _ x x-:_ N | S
| U=
Il | lI 'l |
1 y 1 y
b L by
« » »

d — CTCPHKCHDb C IBYMS BCTBAMI, 0 — CTCPKCHD C UCTEIPbMSA BCTBAMH

Pucynok 8.5 — Cxembl ceUeHHH CKBO3HBIX CTEP/KHEH

8.3.4 YcToHYMBOCTh OTAEIBHBIX BETBEH JODKHA ObITh IMPOBEPEHa KakK Ha INIOCKYI0 GpopMy HoTepu
ycToiunBocTH 1o 8.2.8, Tak U Ha KPYTWIBHYIO U U3THOHO-KPYTHIIBHYIO ()OPMBI TOTEPH YCTOHYUBOCTH T10

8.2.11. Cnenyer TakKe YYHWTHIBATh IOSIBJICHUE JOIMOJHUTEIBHBIX MOMEHTOB A My,y), BBI3BAaHHBIX
CMEIIICHHEM I[EHTPAIbHBIX OCCH X-X U Y-y OTHOCHTEIBHO OCEBBIX YCHIIUI B COOTBETCTBHH C 8.2.9, a Takxke
MECTHBIC U3rHOAIOIIHEe MOMEHTHI, BHI3BaHHBIC PACIIEHTPOBKOW PEIICTKH.

8.3.5 [IpuBeneHHYIO YCIOBHYIO THOKOCTh Rt JUTSL CKBO3HBIX CEUCHHH C IByMsI BETBSIMU (PVCYHOK
8.5, a) BeruucIstoT o popmynam (8.16), (8.17):

- T COCIMHEHUS TJIAHKaMU

Nt =VX§+0,82(1+n)X§1'

. (8.16)
I,.b
n= —
L
rie :
- IJId COCAUHCHUS peH_IeTKaMI/I
_ AR
i = | /) Wota— =
=
A . (8.17)
3
a=10 dT
b},

rIe
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A y
IIpuBeICHHYIO THOKOCTh € JUIS CKBO3HBIX CEUEHMI C YETHIPbMs BETBAMH (PUCYHOK 8.5, 6)
BBIYUCIIAIOT 10 dopmynam (8.18), (8.19):
- JUIs1 COeIMHEHUS TJIaHKaMHU

Tt = |/ R+ 0,82( L1 [y + (141, T,

, (8.18)
o= lpaby = l52b,
Isllo . ISZIO .

rae ; ;
- JUI COEAMHEHUS PEIIECTKAMH

- -2 'Aﬁl A\ef Ry

Mgt = Mnax T o T, A, >

2 | Ayn’E
, (8.19)

o, =10—=  0,=10—==
b’} b,
re , :
31€Ch A ef - 9 (hexTHBHAS TUTOIIAb CEUCHHST CKBO3HOTO CTEPXKHS B IEJIOM;
Ad1, Ad2 - TJIOMIAIU TOJNHBIX CEYCHHH PACKOCOB PEIIETOK (MPH KPECTOBOH peEIIeTKE - JABYX
PacKoCOB), PACIIOIOKEHHBIX B TUNIOCKOCTSIX, MAPAIIIETBHBIX OCSIM X-X M y-Y COOTBETCTBCHHO;
| b1 - MOMEHT MHEpIMHU TIOJHOTO CEYCHUsI BETBH OTHOCHUTEIBHO COOCTBEHHOI OCH, MapayuielbHOM
Y-y
| b2 - MOMEHT MHEpIMHU TOJHOTO CEYCHUs] BETBH OTHOCHUTEIBHO COOCTBEHHOH OCH, MapayuiebHOM
X-X;
| s - MOMEHT MHEPIMH CEYEHHS OHOMN IUTAHKH B TIOCKOCTH HAHOOJBIIEH KECTKOCTH;
I's1, I's2 - MOMEHTBI MHEPIMU CEYCHHH IIAHOK, PACIIONOKCHHBIX MAapauieIbHO OCSIM X-X U y-Y
COOTBETCTBEHHO, B IUIOCKOCTH UX HAHOOJBIIIEH KECTKOCTH;
b (b1, b2) - paccTosiHUS MEXTY IIEHTPaAMH TSDKECTH CEYCHUI BeTBE (cM. pucyHOK 8.5);
I'b, d - pasmepsl o pucyHky 8.4;

bl . ycrmoBHas T'MOKOCT BETBH OTHOCHTENBHO COOGCTBEHHOHM OCH, TNapajlIeNbHOH Y-y,
omnpenenseMas mo popmyne (8.10);

b2 . ycrmoBHas T'MOKOCT BETBH OTHOCHTENBHO COOCTBEHHOH OCH, TNapajIeNbHOH X-X,
omnpenenseMas mo popmyne (8.10);

Y - ycnoBHasi THOKOCTh CKBO3HOTO CTEPXHS B I1€JI0OM OTHOCHTEIBHO OCH Y-y (CM. pucyHOK 8.5),
ompenenseMas mo popmyne (8.10);

A

MaxX - HauOOoJbIIAs M3 YCIOBHBIX THOKOCTEH CKBO3HOTO CTEPKHS B IIEJIOM OTHOCHTEIBHO OCCH
X-X WIH y-y, onpeaenseMas mo ¢opmye (8.10);

8.3.6 B CKBO3HBIX CTEp)KHSIX C IUIAHKAMHU YCJIIOBHAas TMOKOCTh OTIEIHHOW BETBHU bl , b2 pa
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yYacTKE MEKIY CBApHBIMHU IIBAMHM HJIM KpaHMMH OOJATaMH, MPHUKPEIUIIONMMHE TUIAHKH, JOJDKHA OBITH
ae menee 0,37.

8.3.7 B CKBO3HBIX CTEpKHSIX C PELIETKaMHU YCIOBHAasA TMOKOCTh OT/IEIbHBIX BETBEH MEXKIY Yy3JIaMu

pelieTok oikHa ObITh He 6osee 0,73 U He NOJKHA MPEBBIIATH YCIOBHYIO MPUBEICHHYIO THOKOCTh Aes
CTEPIKHS B LIEJIOM.

8.3.8 Pacyer COEOMHUTENBHBIX IJIAHOK M 3JIEMEHTOB PEIIETOK CXKATbIX CTEPKHEH CKBO3HOIO
CEUEHHS CJIEyET BBINMOIHATH Ha YCIOBHYIO Homepeunyto cuiy Q fic, IPUHUMAEMYIO TIOCTOSTHHOW 1O Bcel
JUIMHE CTEeP)KHS U ompexaesiemyto mo dopmyne (8.6), rme N - mojsHOE MPOAOIBHOE YCHIINE B CKBOZHOM
CTEepIKHE;

¢ - kosddunmeHT YCTONYMBOCTH TNPH LEHTPAILHOM CXKAaTHH, NPUHHUMAEMBIA IIPH pacdeTe
CKBO3HOTO CTEPKHSI B TNIOCKOCTH TIJIAHOK WJIM PEIIETOK.

8.3.9 VcnosHyto nonepeunyro cuity Q fic ClIeAyeT pacHpelensTh MOPOBHY MEXAY pelleTKaMu U
IUTAaHKaMH, JIeXKAIIUMU B IUIOCKOCTH, NEPHEHAUKYJISIPHOW OCH, OTHOCHTEIBHO KOTOPOW IPOBOIAT
IPOBEPKY YCTOHYHUBOCTH.

8.3.10 Pacuer coenMHUTENBHBIX IUIAHOK M MX MPUKpEIUieHud (pucyHok 8.4, 1) ciemyer
BBIMOJHATh, KaK pacueT »JJIEMEHTOB Oe3packocHbIX (epMm, Ha COBMeECTHOE JelcTBUE Cuilbl Fg,

Cp€3I)IBaIOHIeI>'I IJIaHKY, © MOMCHTa Ms, 1/13r1/16a101uer0 IUIaHKY B €C IINIOCKOCTH, 3HAYCHHA KOTOPBIX
CJICaYyCT OIpCACIIATD 110 (I)OpMy.]'IaMZ

F=—
b (520
(8.21)

rae Qs - yciioBHas morepeyHas Cuiia, Ipuxosiuiasics Ha IUIaHKy OJHOM TpaHH.

8.3.11 Pacuer 351eMEHTOB COEIMHUTENbHBIX PELIETOK COCTABHBIX CTEP)KHEH CIEAYEeT BBIOJIHATH
KaK pacueT 3JIEMEHTOB pemieTok Iuiockux depm. Ilpu pacuere packocoB pemietok (pucyHok 8.4, a-B)
YCUJIME B PACKOCE CIIEIYET ONPEeIIATh Mo popmyIie

Qd
Nd = (X.d T
(8.22)

rae %4 - koo duiment, npuHUMaeMblii paBHbIM 1,0 11 pemeTky mo pucyHky 8.4 a, 6, u 0,5 - 1o
pucyHKy 8.4, B;

Qs - ycioBHas moniepeyHas Cuiia, MPUXOAIIAsCS Ha OJTHY IIOCKOCTh PEIIETKH;

b, d - pasmepsl o pucyHKy 8.4.

[Ipu pacdere packocoB KPECTOBOW PEHIETKU C pacropkamu (pvcyHoOK 8.4, T) cleayeT YYUThIBATh
JOTIONTHUTENbHOE ycuiue N ad, BOSHHKAIONIEE B KAKJIOM PacKoce OT 00KaTHsl BETBEH M OMpPEaeiIieMoe
no opmyne
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NpAy
Ay , (8.23)

Nad = Oag

e Oag=dE/ (207 +d%)

A, A ¢ - oJHBIE TJIOIIAAN CEUSHUM OTHOM BETBU U OJIHOTO PACKOCa COOTBETCTBEHHO;

N p - ycuiiie B OJTHOM BETBH CTEPKHSI.

8.3.12 Pacuer crepkHEW, IpeIHAa3HAYEHHBIX JJIs YMEHBLIECHUS PACUETHOM JUIMHBI CHKaThIX
AJIEMEHTOB, CJICTyET BBIOJIHATh B COOTBETCTBUH C 8.2.7.

8.4 PacueT 3/1eMEHTOB CILIOIIHOI0 C€YEHUS npu u3rude Ha MPOYHOCTb U yCTOﬁ‘lHBOCTL

8.4.1 Pacuer nomepedyHOro ceyeHWsl MO MPOYHOCTU IPU JEHCTBUM H3rMOAIOIIEr0 MOMEHTa
OTHOCHUTEJIBHO OJIHOM U3 IIIaBHBIX Ocel M x(y) CIelyeT BBIITOJIHATh:

- €CIIM MOMEHT CONpPOTHBICHUS S(P(PEKTUBHOTO ceYeHHUS W efx(y)min MEHBIIE, Ye€M MOMEHT
COIIPOTHUBIIEHUS MOJIHOTO yNPYyroro ceueHust W g x(y)min, PACUYET CIIEAYET BBIIOIHATE IO hopMyIie

M

X(y) <1
\Nef,x(y),minRyYC - (8.24)

- €CIM MOMEHT CONpOTUBIEHUS d3(PPeKTUBHOrO ceueHUs: W efx(y)min PAaBEH MOMEHTY
COIIPOTHBIIEHUS TIOJHOTO ynpyroro ceueHus W g x(y)min:

Mo 4
Wg,x(y),minRch

. (8.25)

PacueT 311€MEHTOB CIUIONIHOTO CEUeHHs MPU U3rube B JABYX IVIABHBIX IUIOCKOCTSAX Ha MPOYHOCTH
clieTyeT BBIIOJHATH 10 (hopmyie

M, M,
+ <1
\Nef,nyYC Vvef,yRyyc

. (8.26)

rne Wefx(y) - MOMEHT CONPOTUBICHUS dPPEKTUBHOTO CEUYCHUS OTHOCHUTEIHHO OCEeHl X-X WIH Y-Y,
BBIYMCIICHHBIHN JIJIT COOTBETCTBYIOIIEH TOYKH CEUCHHS.

B dopmyne (8.26) HeoOXOAMMO YYHUTHIBATH 3HAKU HAIMPSDKEHHM, BBI3BIBAGMBIX H3THOAIOIIUMHU
MOMEHTaMH My U My B COOTBETCTBYIOIIHUX TOYKAX IMOMEPEUYHBIX CEUYCHUH, JUIsI HAXOXKICHUS
MaKCHMaJIbHOTO HAIPSDKEHUS B CEUCHUH.

dopmynbi (8.24) - (8.26) mpruMEeHUMBI TIPU COOJTIOJCHUN CIICAYIONIMX YCIOBHIA:

a) W3rubarpIMe MOMEHTHl JEHCTBYIOT TOJBKO OTHOCHTENHHO TJABHBIX OCEH IOMEPEeYHOro
CCUCHUS;

0) KOHCTPYKTHBHBIN SJIEMEHT HE IMOABEPKEH CBOOOJHOMY WM CTECHEHHOMY KPYUYEHHUIO JIHOO
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HAJICKHO paCKperieH MO CBOEeM [UIMHE OT Kpy4YeHHUs U BIMSHUS HU3TUOHO-KpyTsllero 6umomenTta B;
KOHCTPYKTUBHBIA 3JIEMEHT HE TIOABEPKEH KPYTHIBHOH, M3THOHO-KPYTHWIBHOW (opMaM moTepH
YCTOWYMBOCTHU WM IJIOCKON hopMe OTepH YCTOWYMBOCTU U3TH0Aa;

B) yroa ¢ mexny creHkoi u monkoit npoduis Goee 60°.

Ipumeuanue - Ilpu JelicTBUM B CEUCHUM O3JEMEHTA  KPYTSIIETO MOMEHTAa WM
U3TUOHO-KPYTAIIETO OMMOMEHTa M OTCYTCTBHUU HAJEKHOTO €r0 PACKPCIUICHUS OT KPYUYCHHS pPacyeT
TIOTIEPEYHOT0 CEYCHHUS 110 TPOYHOCTHU CJICAYET BBIIOIHATH B cooTBeTCTBHH € 8.10.

8.4.2 D(pdexTBHBIE MOMEHTHI COMPOTUBICHUS W efx(y) IPU M3TUOE JIEMEHTa B JBYX IJIaBHBIX
IUIOCKOCTSIX JIOIYCKAETCsl ONPEASATh pa3AeibHO, T.e. HA OCHOBE A(P(PEKTHBHOTIO MOMEPEYHOTO CEUCHHMS,
COOTBETCTBYIOIIETO U3rHOY TOJIBKO OTHOCUTEIHHO TOW IIaBHOW OCH, OTHOCUTEIILHO KOTOPOU BBIYUCISIOT
MOMEHT COTIPOTUBIICHUSI.

JlonyckaeTrcsi BBIYUCIATH MOMEHTBI CONPOTUBIIEHUS W efx(y) UL OAHOTO U TOTO ke 3PPEeKTUBHOIO
CEUEHUs, MOJYUYEHHOIO0 C Y4e€TOM (aKTUYECKOTO PpACHpPElENICHUs HaIpsLDKEHWH B €ro AJIEMEHTax IpU
MHOTI'OIIapaMETPUYECKOM HAIPSKEHHOM COCTOSIHUU.

Ipumeuanue - Ilpu pacyere Wer ornomrenne ¥V = O,/ O mcrmons3dyemoe Ui onpeseieHus
9 (EKTUBHBIX YYaCTKOB CTEHKH, CJICIyeT BBIYHCIATH C HUCIOJIB30BAHUEM CCUCHUS, COCTOSIIEro W3
3¢ (GeKTUBHOMN TUTOMIAAN CKATON MOJIKH M IOJHOM IUIOMaad CTEHKH (CM. pUcyHOK 8.6).

ber  bez be1  Dep
o1 =R R
1 N Y vy ¥
Y Cef ‘;&Z * Cer
t tred T t rrea‘ T
[&]
Ny @
= > >
< N
A
----- 2nd IR B 2 A §
k) T B -X o=
>l f >l >l f
] B ]
o2 0y = Yoy
a) [Nonuoe nomepeynoe 6) Ceucnue npoduiii ¢ B) D deKTHBHOC
ceueHue npoduins > PEeKTHBHOM TLIOMIABIO TI0MEPEHUHOE CCUCHUE TTPH
MOJIKH, HO MOJIHOM onpeaeneHun Wop

101140610 CTCHKH

Pucynox 8.6 — DddexruBHoe nonepeqaHoe ceaeHue (MPH Geom = Ry) 17151 ONPeIeTIeHHst

NpeEAECJILHOTO mrnﬁammero MOMEHTA

8.4.3 Pacuer Ha yCTOHYMBOCTH IIJIOCKOH (opmbl M3ruba uiss GalloK MOCTOSHHOTO CEYEHMs, HE
PaCKperIeHHbIX U3 IUIOCKOCTH JIEHCTBUS M3rH0al0IEero MOMEHTA, ClIeAyeT BBIOIHITH 110 popMyJie

X

M
<1

XLTVVef,nyYc a (8.27)
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rae XLT - MOHIKAKIIHMN KOIDPUIMEHT PU NOTEPEe YCTOWIUBOCTH IUIOCKO# (OPMbI U3THOA;
Wefx - MOMEHT cONpOTUBIECHUS 3()(YEKTUBHOrO IONEPEYHOIO CEYEHHUs, BBIUMCIECHHBIH JUIS
KpalHEero CKaToro BOJIOKHA.

IIpumeuanue - [Ipu onpeneneHun W efx OTBEpCTHUS HA KOHIIE OAJIKK YUUTHIBATh HE CIIEIyeT.

8.4.4 JInst M3ruGacMBIX SIEMEHTOB MOCTOSHHOTO MOIMEPEYHOr0 cedeHus 3Hadenue X 1=1,0 npu

COOTBETCTBYIOIIEH YCIOBHOM THOKOCTH ~ L!  BBIYHCISAIOT 10 (OpMyJIE

_ 1
AT = o2 32
D+ .
LT LT AT (8.28)
®1=0,5- [1+aLT(XLT4),2) +XﬁT]
riue ; (8.29)

sgeck O L7 - KO3(pUIMEHT, YYMTHIBAIOLIMI HayalbHBEIE HECOBEPILEHCTBA NPMHUMAEMBINA 110
Tabauue 8.4 (pu 5TOM KPUBBIE MOTEPU YCTONUHUBOCTH CIIEAYET MPUHAMATSD 110 Tabauvue 8.3).
YcnoBHYI0 THOKOCTE TIPY TIOTEPE YCTOWYUBOCTH TUIOCKOH (hOPMBI H3TH0A BEIYHCIISIOT 1O PopMyIie

- \Nef,ny
M7= YR
cr

, (8.30)

rie Mer - KpUTHYECKMH MOMEHT MOTepH YCTOWYMBOCTH IJIOCKOH (opMbl M3ruba B yHpyroi
ctaauu. Onpenenenue M cr U1 ceYEHHM ¢ IByMSI OCSIMM CUMMETPUHU M C OJJHOM OCBIO CUMMETPHH (IIpU
u3rule B IUNIOCKOCTH CUMMETPUHN) MpUBEAEHO B npunoxkerun [1. Onpeaenenue M e Uit mporoHos C- u
Z-00pa3Horo CeYeHuM MPUBEIACHO B NPUIoKeHuu b;

3HaveHusi LT B 3aBHCHMOCTH OT ALy , TIe M omnpeznersirotr o dopmyne (8.30), mpuBeaeHBI
B Tabnvue .1 npunoxenus I

Tadiuua 8.4 - 3Havyenns kK03(pPULUHEHTOB, yYUTHIBAKOIINX HAYaIbHbIE HECOBEPLICHCTBA, IS
KPHUBBIX OTEPH YCTOHYNBOCTH IIOCKOH (opMbI H3ruda

KpuBas noTepu yCTOHYMBOCTH a b c
Koodumment o1 0,21 0,34 0,49

8.4.5 Ilpm onpeneneHun My DOPUHUMAIOT TEOMETPUYECKUE XAPAKTEPUCTHUKU  MOJIHOIO
MOTIEPEYHOI0 CEYEHMsI OpYTTO M YUUTHIBAIOT YCIOBHUS 3arpyXeHHs, JEHCTBUTEIbHOE pacrpeiesieHue
MOMEHTA U PaCKpeIUICHUs U3 IJIOCKOCTU AEMCTBUS U3THOAI0IIero MOMEHTA.

Jns ydera M3MEHEHHs HW3TMOAIONIET0 MOMEHTa B Oanke MEXAy JJIeMEHTaMHu OOKOBOTO

pacKperuicHusT MOHMKAMNH KodpduieHT X LT BO3MOKHO CKOPPEKTHPOBATH COTIAcHO dopmysiam
(8.31), (8.32):
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xLT
rm= 5 =1

m , (8.31)

f =14),5(14<C)[1—2,0(XLT%),8)2] <1

, (8.32)
rae k ¢ - monpaBouHbIil K03((HUIMEHT, TPUHUMaeMBbIi 10 Tabauue 8.5.
Taouauna 8.5 - 3navyenus: nonpaBoYHoOro kodpduiuenra k ¢
Omopa MOMEHTOB Kc
y=1 1,0
-l<sy<1 1
1,33-0,33y
(T,
>
B! _—..-l-l"'"'"'
\N /K/ -
W
,/ -
L T[T
~
m\ /rf/ o
/l/r( "

8.4.6 3akperuieHre CXKaToro IMosca B TOPU3OHTAIBLHOMN IUIOCKOCTH JIOJDKHO OBITh PAacCUMTAaHO Ha
(akTHUECKyI0 HWJIM YCJIOBHYIO TONepeuHyio cuiy. [Ipy 3TOM yCIIOBHYIO MONEPEYHYI0 CUIY CIEIyeT
onpenenats B coorBercTBru ¢ CIT 16.13330.2017 (nyHkTbI 8.4.4, 8.4.5).
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8.5 Pacuer 3/1eMeHTOB CIJIONIHOIO CEYeHUSs NPU COBMECTHOM JIeCTBUM U3rnda U MPOA0JbHOM CHJIBI
HA MPOYHOCTH M YCTONYMBOCTH

8.5.1 Ilpu cCOBMECTHOM JEHCTBHHM M3THOAIOIIMX MOMEHTOB M IMPOJOIBHON CKUMAIOIICH CHIIBI H
OTCYTCTBHH MOINEPEYHOU CUJIIBI IOJKHO BBITIOJHATHCS YCIOBUE TIPOYHOCTH

N M+AM, M, +AM,
+ + <1
Abf.RyYC Vvef,nyYC Vvef,yRch

,(8.33)

rze A ef - 3¢ ¢dexTuBHas IJIO0IA/Ib IONEPEYHOr0 CeYEHUs MPHU NeHCTBUU LIEHTPAIBHOIO CHKATHS;
W efx(y) - MOMEHT CONPOTHUBICHHUS 3(PPEKTUBHOTO MOMEPEYHOrO CEYCHUsS OTHOCHUTEIBHO OCH X-X
WIN Y-y, BBIYUCICHHBIHN I COOTBETCTBYIOILEH TOUKH CEUEHUS;

AMx(y) - JIOTIOJIHUTENIbHBIE W3THOAIONINEe MOMEHTHI OT CMEIIeHHs (MPH PeAyKIHHU) IEeHTPATbHBIX
ocei X-X U Y-y OTHOCHUTEIILHO TTOJIOKCHUS OCH JCUCTBHS CHIIBI (CM. 8.2.3).

B dopmyne (8.33) HeoOXOAMMO YYHMTHIBATH 3HAKM HANPSHKCHHUU, BBI3BIBACMBIX IPOIOJIBHOM
cuioi N u uzrubaromumMu MoMmeHTaMu M x 1 My B COOTBETCTBYIOIIMX TOYKAX IOMEPEYHOrO CEUEHUs, AJIs
HaXO0KJECHUS MaKCUMAaJIbHOI'O HANIPSDKEHUS B CEUEHUU.

Ecnu mpu gelicTBUM CKaTUsi ¢ U3rHOOM BCE YaCTH IOIEPEYHOTO CEYCHHS HAXOMATCS B CXKATOM
COCTOSIHUHM, TO MOMEHTBI CONPOTUBIECHUS W efx(y), KaK U IJIOLIA/b A ef, CIEAYET ONPEAEIATh OT JeHCTBUA
[EHTPAILHOTO CHKATHSI.

JlomyckaeTcsi BBIMUCIATH TUIOMAAb A ef I MOMEHTBI CONPOTHBIICHUST W ef x(y) JUISI OTHOTO M TOTO K€
3¢ (EKTUBHOIO CEUYEHHUs, MOJYYEHHOTO C Y4eTOM (PaKTHYECKOro paclpe/ielieHus] HAnpsHKeHUH B ero
9JIEMEHTAaX MPH MHOTOIIAPAMETPUYECKOM HAIPSHKEHHOM COCTOSIHUU.

®opmyna (8.33) mpuMeHHMa MPH COOTIOACHUH CIEAYIOIIUX YCIOBHIA:
a) u3rubarIme MOMEHTHl JEHCTBYIOT TOJBKO OTHOCHTEIBHO TIJIABHBIX OCEH MONEepeyHoro
CCUeHMS,

0) KOHCTPYKTUBHBIH 3JE€MEHT HE IOJBEP)KEH CBOOOJAHOMY HJIM CTECHEHHOMY KpYUY€HHIO JHOO
HA/Ie)KHO PACKpPEIIEH 0 CBOEH UIMHE OT KPY4YEeHHUS U BIUSHUS U3THOHO-KpyTslIero 6umomenTa B;

B) yron @ mexny crenkoit u monkoii mpoduist 6Gonee 60°.
IIpumeyanus

1 3nauenus N, Myy) u AM(x,y) clenyeT NMPUHUMATH JUIsi HauOoliee HEBBITOJHOTO COYETaHUs
Harpy30K, BBI3BIBAIOIIETO HaWOOJIbIIINE HOPMAJIbHBIE HATIPSIKEHUS B CEUCHUH.

2 Tlpu neficTBUM B CEUEHUHU DJIEMEHTa KPYTSIIET0 MOMEHTA MU U3THOHO-KPYTAIIEro OMMOMEHTA
U OTCYTCTBUHM HAJEKHOIO €r0 PACKPEIUIEHHsS] OT KPYUEHHUs pacyeT MOMEePEeYyHOro CEYEHUs MO MPOYHOCTH
cJeMyeT BBIOJIHATH B cooTBeTcTBHM ¢ 8.10.

8.5.2 Tlpu mpoBepke Ha YCTOMYMBOCTh BHELIEHTPEHHO CXKAThIX CTEPKHEH COCTABHOIO CEUYEHUS,
BC€TBH KOTOPBIX COCAWMHEHBI APYT C APYIrOM HEIMOCPCACTBECHHO CTCHKAMH WJIM YE€PEC3 MPOKIAAKA (pMCYHOK
8.7), cnemyeT BBIIONHATH KaK pacueT CTEpXKHS B II€JIOM, TaK W OTACIBbHBIX ero BeTBeil. I[lpum
HEIPEPBIBHOM COEIUHEHHM BETBEU ApPYr C APYIOM IIO BCEH JJIMHE DJIEMEHTA BBINOIHATH IPOBEPKY
YCTOMYMBOCTH OT/ACIIBHBIX BETBEH HE TpeOyeTCsl.
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Pucynox 8.7 — CeveHHst CIVIOIIHBIX CTEPAKHEH KOJIOHH M CTOEK

8.5.3 IlpoBepky Ha TMOTEPIO YCTOWYMBOCTH C)KATO-U3rHOAEMbIX (BHELIEHTPEHHO CXKATHIX)
9JIEMEHTOB C OJHOW WJIM JBYMS OCSIMH CHMMETPHH, IIPH YCJIOBHUU OTCYTCTBHSI CTECHEHHOTO KpydYeHHUS,
CJIeIyeT BBIMOJHATH B COOTBETCTBHM C MOJOXeHUsMHU 8.5.4 u 8.5.5, KOTOpble yUHTHIBAIOT HaydajibHbIC
HECOBEPIIICHCTBA, NpuBeIeHHBIC B 5.5. [IpoBepKy NpOBOAST C YYETOM COOTBETCTBYIOIIUX PaCUYETHBIX
JUTAH DJIEMEHTOB.

ITpu 5TOM cnenyeT pa3nuyaTh:

- DJICMEHTBI, HE HWCIBITHIBAIONINE JePOpMAIUU KPYUCHHUS, HANPUMEP 3aMKHYTBHIC CCUCHUS WU
CEUEHUs, PACKPEIUICHHBIE OT KPYUYEHHUS;

- 3JIEMEHTBI, UCIBITHIBAIONINE AcPOopMaIK KPYUCHHSI, HAIPUMEDP JIEMEHTBI OTKPBITOTO CEUCHUS
U HE pacKperIeHHbIE OT KPy4eHHSI.

8.5.4 Jlns cxaTo-u3rubaeMbpIx (BHELEHTPEHHO CXKAThIX) JJIEMEHTOB TOCTOSIHHOTO CEUEHHUS C
OJIHOM MU IBYMS OCSIMH CHMMETPHUH JTOJIKHBI BBITIOIHATHCS YCIOBUS 00IIE YCTOMYUBOCTH:

N M, +AM, M, +AM,
P AxRyY +k“x Wer Ry o Ryy =t
xefrylc LT YYef x"Yyic efy'‘ylc . (8.34)
M, + AM M, +AM
N ky———— +k— L
(Py'A\af Rch XLT\Nef,nyVc V\/ef,yRch (8.35)

rnie N, Mx u My - pacueTHble 3HAUEHUS CHKUMAIOIIEH CHJIBI M MaKCHMAalbHBIX MOMEHTOB
OTHOCHUTEIIbHO OCeH X-X U y-y COOTBETCTBEHHO (JJIsl 3JIEMEHTOB C OJHON OChIO CUMMETPUU M x - MOMEHT
B IUIOCKOCTH CUMMETPHH CEYECHHUS);

A My, A My - nmonomHUTENbHBIE W3THOAIOIINE MOMEHTBI OT CMEHIeHUs (MPH PEILyKIUH)
HCHTPAILHBIX OCEH X-X M Y-y OTHOCHTEIBHO MMOJIOKEHHUS OCH AeHCTBUS CHIIbI (cM. 8.2.3);

W efx(y) - MOMEHT CONPOTUBICHUSA 3PPEKTUBHOTO MOMEPEYHOI'O CEYCHUs OTHOCHUTEIBHO OCH X-X
WIH Y-y, BBIYUCIICHHBIN JUIsl KPAaHEr O CKATOTO BOJIOKHA;

Oy u @y - mommxkaronme KO3()GUIMEHTH TPU TUIOCKOW (OpMe TOTEPH YCTONYMBOCTU IIPH
IICHTPAIbHOM C)KaTHU;

XLt - moHmKaommi KO3(QQUIMEHT TpH TMPOBEPKE YCTOWYUBOCTH IUIOCKOM (opMbl H3rubda,

10.03.2025 Cuctema TAPAHT 68/145



Csop npasun CIT 260.1325800.2023 "KoHCTpyKIMM CTaIbHBIE TOHKOCTEHHBIE U3 XOJIOJHOTHYTHIX. . .

omnpeznenseMsii 1o 8.4.4. Jliis 5J1EMEHTOB, HE YyBCTBUTEILHBIX K AehopManusM kpydenus, X1 = 1,0;

K xx, Kxy, Kyx, Kyy - K03 duIneHTsI B3aUMOACHCTBUSA (CM. NpuaoxeHue E).

8.5.5 Jlomyckaercs uisi MPOBEPKU YCTOMYMBOCTH C)KATO-U3THOAEMBIX JJIEMEHTOB, Y KOTOPBIX
IUIOCKOCTh JICHCTBUST MOMEHTa M x COBHAJaeT C IUJIOCKOCTBIO CHUMMETPUU CEUYCHHS, HCIOJb30BaTh
YIOPOILICHHYIO (OpMYITy

0,8
N 0’8 IVIX-l-AI\/IX
ARy | \ow Ry =0
PR RyY XLT Vet xRy Y
yic ef,x"‘yic . (8.36)
rie @ - kosdpduuument YCTOMUMBOCTA TMPU LIEHTPAJBbHOM CKATUHM, IPUHUMAEMBI 10

HaMMEHBIIEMY M3 3HAYeHUH, COOTBETCTBYIOLINX TUIOCKOW, KPYTHIIBHOM, WIIA U3TUOHO-KPYTHIILHON (opme
noTepu ycrouuBoctH (cm. 8.2.8-8.2.17);

ALt - moHKamMi KO3(GUIMEHT NPU MPOBEPKE YCTOWYHUBOCTH IUIOCKOH (hopMbl m3rmba (cM.

8.4.4). Jlyis1 21eMEHTOB, He 4yBCTBUTEIBHBIX K Aedopmanusam kpyuernusi, X1 = 1,0.

8.5.6 B dopmynax (8.34) - (8.36) nomyckaercsi ompenesisath I(PPEKTUBHBIE T'€OMETPUYCCKHUEC
XapaKTepUCTHKU pPa3ieibHO (OT JEHCTBHS COOTBETCTBYIONIETO WM CHioBoro axrtopa). Eciu mpu
JEUCTBUM CXKAaTUSl C M3TMOOM BCE YAaCTH MOINEPEYHOrO CEUEHHs HAXOAATCS B CXKATOM COCTOSIHUHM, TO
MOMEHTBI CONPOTUBICHHUS W efx(y), KaK U IUIOMIATb A ef, CICAYET ONPEACTATh OT ACUCTBUS LEHTPAILHOTO
COKATHAL.

I[OHYCKaeTCH TAKXXC BBIYHCIIATH IJIOIIaAdb A ef 1 MOMEHTBI COIIPOTUBJICHUA Wef,x(y) JJIL OOJHOTO M
TOT'O XK€ BCI)(I)CKTI/IBHOFO CCUCHUS, ITOJTYYCHHOI'0 C YUCTOM (I)aKTI/ILIeCKOFO pacipeacicHus HaprDKeHI/Iﬁ B
€T0 JJICMCHTAX IMpPpHU MHOTOMMapaMETPUICCKOM HAITPSKCHHOM COCTOSAHUH.

8.6 PacueT 3;1eMEeHTOB CKBO3HOI'O CeYeHHsI MPH COBMECTHOM /IeliCTBHH M3ru0a u Mpoa0JIbHON CHJIBI HA
NMPOYHOCTH M YyCTONYNBOCTH

8.6.1 Pacuer Ha NPOYHOCTH DSJIEMEHTOB CKBO3HOTO CEUYEHUS IPU COBMECTHOM JeHCTBUU
U3rHOAIONIMX MOMEHTOB M TIPOJIONFHON CHJIBI U OTCYTCTBUU IOTIEPEYHON CHIIBI CIIEAYET BBIIOJIHATH IO
dopmysne (8.33). [Ipu HamuuK NorepevHON CHIIBI BIMSIHUE MTOCISTHEN CIeIyeT YUUThIBaTh 1o 8.8.

8.6.2 Ilpu mpoBepke Ha yCTOMUMBOCTH BHELIEHTPEHHO CXKATBHIX (CXKATOM3THOAEMBIX) CTEpKHEU
CKBO3HOTO CEYCHHUS C COCITUHHUTEIHHBIMH TUIAHKAMH WM PEUIeTKaMU CJIEIyeT BBHIMONHATH KaK pacder
CTEp>KHS B II€JIOM, TaK U OTJEJIbHBIX €0 BETBEH.

8.6.3 Pacuer cTepkHs B 1I€JIOM OTHOCUTEJIBHO CBOOOIHOM ocH (y-y), KOTJa IJIAaHKU M PEIIETKH
pacroIokeHbl B IUIOCKOCTSIX, MapajuIENbHBIX MJIOCKOCTH JEWCTBUS MOMEHTA, BBINOJIHSIOT 10 dopmyne

(8.36). IIpu srom koddpduument @ cremyer onpenensars B coorBeTcTBHM ¢ 8.2.8 I KPUBOM MOTEPH

A

ycroiunBoctu b (Tabsvua 8.2), rae BMecTo ycinoBHOM ruOkoctu * , ompexaersiemoit mo ¢opmyne (8.10),

MIPUHAMAIOT 3HAYCHHE TIPHBEICHHON YCIOBHON I'MOKOCTH =€ , ompemenseMoe B COOTBETCTBHE ¢ 8.3.5.
Koadpdunuent Xt onpenestoT B cooTBeTCTBUU ¢ 8.4.4 s KpuBOi motepu ycroiuuBoctu b (tabnanua
8.4). Uucno naHenei B CKBO3HBIX CTEPIKHSX JTOJKHO OBITH HE MEHEE IIECTH.

8.6.4 PacueTr OTAETIBHBIX BETBEH CKBO3HBIX CTEPIKHEU CIIEAYET BBIMNOIHATH C YYETOM TpeOOBaHUI
8.3.4,8.3.6,8.3.7.
8.6.5 Ilpu pacuere OTHEIBHBIX BETBEM CKBO3HBIX CTEP)KHEH C pemieTKaMu MPOJOJIbHYIO CHUITy B
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K@)XJOH BETBH CJEIYeT ONPENENIATh C YYETOM IOMOIHUTEIBHOTO yCHiHus Nad OT MOMEHTA. 3HauCHHE
ATOTO YCHJIUS CIIEAYET BBIUUCIIATE MO (OPMYyIaM:

- TIpU U3THOE CTep)KHSA B IUIOCKOCTH, TEPIEHAUKYISPHOW K OCH Y-y, JUIi CTepKHEH C AByMs
BeTBSIMH (pUcyHoK 8.5, a):

; (8.37)

- TO K€, JIJISl CTEP)KHEH ¢ YEThIPbMS BETBsIMHU (pUCYHOK 8.5, 0):

My
Nad=0,5E

- (8.38)

- TIpU M3THOE CTEPXKHS B TUIOCKOCTH, MEPIEHAUKYJISPHON K OCH X-X, JUISI CTCPKHEH C YEeTHIPbMS
BeTBAMHU (pucyHok 8.5, 0):

I\/IX
Ny =05 %

, (8.39)

rae b, b1, b2 - pasmepsl, ykazanusie Ha pucyHKke 8.5.
HpI/I n3rude CTCPIKHA CKBO3HOI'0 CCHYCHHA C YCTBIPbMA BCTBSAMU B ABYX IINIOCKOCTAX YCHIIUC Nad
OTIPEACIISIOT MO hopMyTie

N.,=0,5 M, M
ad ) b1 bz

. (8.40)

8.6.6 Ilpu pacuere OTAEIBHBIX BETBEH CKBO3HBIX CTEP)KHEH C IUIAHKAMM CIEAYET Y4YUTBIBATH
JOTIOTHUTEIbHOE ycuiine N ad OT MOMeHTa M U MecTHbIM M3rud BeTBei OT (aKTUUECKOW MM yCIOBHOM
HOTIEPEYHOM CUJIBI (KaK B rosicax 0e3packocHO (epMbl).

8.6.7 Pacuer Ha yCTOfI‘-IPIBOCTB CKBO3HBIX CTep)KHCI\/'I U3 JBYX CIUIOHIHOCTCHYATBIX BCTBCﬁ,
CUMMCTPUYHBIX OTHOCUTECIIBHO OCH X-X, C PCIICTKaAMU B ABYX MAPAJIJICIBHBIX IMJIOCKOCTAX, IMOABCPIKCHHBIX
CXXaTUuo 1 I/I3FI/I6y B 00€HX TJIaBHBIX IJIOCKOCTAX, CJICAYCT BBLIITOJIHATD:

- JUIA CTEpPKHS B IEJOM - B IUIOCKOCTH, MAPaUIEIbHON IUIOCKOCTSIM PEHIETOK, COTJIaCHO
tpeboBanusamM 8.6.3, TpUHMMAs OSKCIECHTPUCHUTET TPHIOKCHUS HArpy3Kd OTHOCHTENLHO OCH X-X
cKkBO3HOTO ceueHust e x = 0 (pucyHok 8.8);

- ISl OTZIETTHHBIX BETBEH - KaK BHEIEHTPEHHO CXKATBhIX AJIEMEHTOB B COOTBETCTBUU ¢ 8.5.4, 8.5.5.
[Ipu 3TOM NMPOAOIABHYIO CHUIIY B KaXKJI0W BETBH CIEAYET OMPEACNATh C YUYETOM JOMOJHUTEIBHOTO YCUIIUs
ot MomeHTa MYy (8.6.5), a MOMEHT M x pacmpenensarts Mexay BeTBIMH Kak M xp = Npex. Eciim MomeHT
M x nelcTByeT B IJIOCKOCTH OJAHOW M3 BETBEH, TO CIEAYET CUUTATh €ro MOJHOCTHIO MEPEalomUMCs Ha
9Ty BeTBb. [Ipu pacuere BeTBel B MIOCKOCTH PEIIETOK MX PACUETHYIO JUIMHY CIIEAYET ONpeAeNsiTh IO
MaKCHUMaJIbHOMY PacCTOSIHUIO MEXIY y3iamu peueTku. [Ipu pacuere BeTBel U3 MIOCKOCTU PEHIETOK MX
pacyeTHyIo JUIMHY CJEAyeT ONpeAesaTh KaK JIsl CTOEK MOCTOSTHHOTO CEUEHUs! B 3aBUCUMOCTH OT YCJIOBUMN
3aKkperuieHus ux KoHioB B cootBercTBuu ¢ CIT 16.13330.2017 (nyHkT 10.3.1).
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Pucynok 8.8 — Cedenue CKBO3HOIO CTEPKHS, NOJABEPKCHHOT0 CKATHIO H H3rH0Y B 00enx

IVIABHBIX INTOCKOCTHX

8.6.8 Pacuer coOeIMHUTENbHBIX IUIAHOK WJIM PEIIETOK CKBO3HBIX BHELIEHTPEHHO CXKaThIX
(cxaTo-n3rubaemMbIx) CTEp)KHEW cleAyeT BhINONMHATH corniacHo 8.3.10, 8.3.11 na momepedHylo cuUIy,
paBHYIO OOJBIIIEMY M3 JABYX 3HAYCHHH: (PaKTUYCCKOW TOINEepeuHoi cmie Q, OmpenesIeHHON NIpHu pacdere
CTep)KHSI Kak dJIEMEHTa Oe3pacKOCHOM (hepMbl, WM YCJIOBHOW morepeyHor cuie Q fic, BBIYUCISICMOM
cornacHo 8.3.8, 8.3.9.

B cjIydae, Korga Q)aKTHqCCKaH IIOoIICpeyYHasA Cujia OoublIIe YCHOBHOﬁ, CJICAYyCT COCAUHATHL BCTBU
CKBO3HBIX BHCHCHTPCHHO CKATBIX 3JICMCHTOB PCHICTKAMMU.

8.6.9 Pacuer crepkHell, mpeaHa3HAYEHHBIX JJI1 YMEHBIIECHUS PACUETHOW JJIMHBI BHELUEHTPEHHO
CKATBIX DJIEMEHTOB, CIIEAYET BBITIOIHATH B COOTBETCTBUU C 8.2.7.

8.7 PacueT HA NPOYHOCTH NPH AEHCTBUH MONEPEYHON CHIIbI

8.7.1 Pacuer GaslouHBIX KOHCTPYKLHMI Ha MONEPEUHYIO CHIIY BBINOJIHAIOT B 30HaX y KpalHUX Omop
U 30HaxX HaJ MPOMEXKYTOYHBIMU ONOpamMH (B HEpa3pe3HbIX OAIOUHBIX CHCTEMax, IJI€ MOINEPEUHbIE CHUIIbI
OKa3bIBAIOT CYLIECTBEHHOE BIMSHHE Ha HECYLIYI0 CHOCOOHOCTh CTEHOK OaJoK, OCOOEHHO B 30HaX
IIPOMEKYTOYHBIX ONOp, TIJ€ MaKCHMallbHAs IIONEpeYHas CWJIa COYETaeTCss €O 3HAYUTEIbHBIM
U3rHOAIOIIMM MOMEHTOM M B OTJENIBHBIX CIyYasX ¢ MPOAOIbHOMN CHIION).

Hecyuryto ciocoOHOCTH Q w MOMEPEUHOro CeUeHHs OT JEHCTBUS MOMEPEUHOM CHUITBI BBIYUCISIOT O

bopmye

%_%W&
sina.
, (8.41)
riae Rs - pacueTHOe COMPOTHRIICHHUE NP CABHUTE, YUUTHIBAIOIICE IMOTEPIO YCTONYMBOCTH CTEHKH,
npuBeneHHOe B Tabauue 8.6;
hw - BBICOTa CTEHKH MEXTy CPEINHHBIMU IIOCKOCTSIMU TOJIOK;

a - YIroJl HakKjJiIoHa CTCHKU OTHOCUTCIIBHO ITOJIOK.

Tadauua 8.6 - Pacuernslie conporusienus R s npu casure
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YcnoBHast THOKOCTh CTEHKH Crenka 0e3 anemMeHTa CTeHKa C 3JIEMEHTOM >KECTKOCTH
KECTKOCTHU Ha OIope Ha orope™
Ay <0,83 0,58Ry 0,58RYy
0,83<Ay<1,40 048Ry / A 0,48Ry / A
Aw>1,40 0,67Ry/ A 0,48Ry / A
* DyIeMeHTHI )KECTKOCTH Ha OIOpe, TaKue Kak pedpa KECTKOCTH, yCTAaHOBJICHHBIE IS
IIPEAOTBPALIEHUS UCKPUBIICHUI CTEHKU U PACCUUTAHHBIE HA BOCIPUATUE OIIOPHOU PEAKLIUH.

8.7.2 YCIoBHYIO THOKOCTb CTCHKHA V'  BBIYMCIIAIOT 1O (hopMyJiam:
- JUIsL CTEHOK 0€3 MPOJI0JIbHBIX AJIEMEHTOB JKECTKOCTH

T 02|/ R
h=0346=" |/ =

; (8.42)
- A CTCHOK € IMPOJO0JIbHBIMU 3JICMCHTAMU JKCCTKOCTH
- $ 5,34R, _ R
hE036T |/ TE L0t |/ 2
, HO , (8.43)
5 1/3
-sae 220 28
rie ; (8.44)

|'s - MOMEHT MHEPIMH CEYEHUS! OTACIHHOTO MPOIOIIEHOTO 3JIEMEHTA JKECTKOCTH, ONPEACIICHHOTO,
OTHOCUTEIIbHO OCH a-a, MPOXOJAIIe depe3 HEHTpP TsHKECTH ceueHHUs pedpa, MmapaljieNbHO MIIOCKOCTU
CTEHKH (CM. pucyHok 8.9);

Sd - oOmas HaKJIOHHas BBICOTA CTCHKW (TPU HAIMYMHM HAKIOHA), BKIOYas TEPUMETP
POJIOJILHOTO Pedpa )KEeCTKOCTH 110 0CEBOM JTMHUHU (CM. pUCyHOK 8.9);

Sw - HaKJIOHHAs BBICOTA CTEHKHU (CM. pucyHOK 8.9);

Sp - HanOOJIbINIAsk HAKJIOHHAS BBICOTA TUIOCKOTO y4acTKa CTEHKH (CM. pucyHoK 8.9).

8.7.3 YcToH4MBOCTH OT clBUTa (MOMEPEYHON CHIIBI) CUMTAETCS OOECHEeueHHOW Uil CTEHOK 0e3
AJIEMEHTOB YKECTKOCTH C OTHOIIICHUEM

TN
, (8.45)
riae hw - BbICOTa BEPTUKAIBHON CTEHKH, /IS HAKIIOHHON CTEHKH hw = Sw;
N =120 - gus craneii ¢ kiaccom mpodnoct a0 450. Jng cranu ¢ 6ojiee BBICOKHM KJIacCOM
IPOYHOCTH CleayeT npuMenars 1 =1,0;

€ - onpenensror mo dopmysne (7.22).
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r min(15t; s,/2)

[/ min(15t; 5,/2)

Pucynok 8.9 — CreHka ¢ IPO0JIBHBIMH 3JIEMEHTAMH KeCTKOCTH
8.8 Pacuer Ha coBMecTHOe /IelicTBHE NPOA0JILHOM, MONMEePeYHON CHJI M U3rM0AI0NIUX MOMEHTOB

I[J'IH MOICPCUYHBIX CEeUYCHHI Ipu COBMCCTHOM JIEICTBUU OCEBOM CHIIBI N, I/I3FI/I6aIOH_Ier0 MOMCHTA

M u nonepeuHo# cuiibl Q BIUSHUE MMOCICAHEN HE YUUTHIBACTCS MPHU Q=0,5Qw, re Qw - cm. 8.7.1.

ITpu Q >0,5Qw mpu coBMecTHOM AeWCTBUU oceBoil cwiibl N, m3rubatomero MomeHra M u
nonepeyHol cuibl (Q pacdeTHOe 3HAUCHHWE HECyNIed CIOCOOHOCTH TONEPEYHOro CEYEHUs CIexyeT
onpenenaTh 1mo 8.5 ¢ yMEHBIUIEHHbIM 3Hau€HHEM pacueTHOro CONMpOTHBIEHUs Ry, ompexaensiemoro mo
bopmyne

(1-PQ)Ry, (8.46)

rae .(8.47)
8.9 Pacyer morepu yCTOMYMBOCTH CTEHKH OT MECTHOM HATPy3KHU

8.9.1 Pacuer Ha cMsATHME U TOTEPI0 YCTOMYMBOCTU CTEHKU MpO(Uis MpH IEHCTBUU OMOPHON
peaKuuyu WM APYroil MECTHOW MOINEPEYHOM CHIIbI, IPUIIOKEHHOW K IOJIKE, CIEAYET MPOBOIUTH UCXOIS
U3 3HAYEHUS] MECTHOM HAarpy3Ku Ha cTeHKY Q r, KOTOpasi 10JI’KHA YJIOBJIETBOPATDH YCIOBHUIO

Qr=Quw,p, (8.48)
rae Q w,p - Hecymiast CHoCOOHOCTh CTEHKH TP MECTHOM MONEPEYHOM BO3/ICHCTBHH.

8.9.2 IlomepeuyHoe cedyeHHE C OJHONM CTCHKOH O3 3JIEMEHTOB JKeCTKOCTH (cM. pucyHok 8.10)
AOJIKHO COOTBCTCTBOBATH CICAYIOIIUM KPUTCPUAM:
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hw/t=220; r/t=6; 45°=0=90°,

rze hw - BBICOTa CTEHKH MEXIy CPEIMHHBIMU IIOCKOCTSIMU TOJIOK;
I - BHyTPEHHMI paguycC yIJOB;

(@ - yron HakJI0HA CTEHKHM OTHOCUTENILHO TOJIOK (B Ipaaycax).

— () ()
| L —Jy iy &
1 1 t t 1 1
Q; Q, Q, Q Q Q, 2Q,

Pucynox 8.10 — IlpuMepbl ceyeHuii npoduiei ¢ 0aHOA CTeHKOI

8.9.3 Hecymiyto crmocoOHOCTh Ha OJHY IIAIKYIO CTCHKY IPU MECTHOM TIONIEPEYHOM BO3JICHCTBUU
Q w,p B BUJIC OMOPHOI PEAKIIMU WM MECTHON HArpy3KH BBIYUCISIOT IO (OopMyJie

. r b
. (8.49)

rae C - koaddunuent mno tabavuam 8.7-8.11;
{ - ToNIHA CTEHKH;

@ - yroa Mexy MmIOCKOCTHIO CTEHKH U TFIOCKOCTHIO OTIOPHON MMOBEPXHOCTH;

I - BHYTPEHHUH paanyc u3ruoa;

C - k039QGUIIUEHT, yYUTHIBAIOIINI THOKOCTh CTEHKH, 110 Tabanuam 8.7-8.11;

b - nMHA ONOPHOI YacTH MITM MECTHOW paclpeielIeHHOH Harpy3Ku;

Cb - k03(p(UIHMEHT, YUUTHIBAIONIUI UIMHY MPUIOKEHUS JIOKAIBHOW HArpy3Kd Ha ONOpe WM B
npoJiere, mo Tabavuam 8.7-8.11;

h - BBICOTA MJIOCKO¥ YacTH CTEHKH NPOQUIIs;

C h - k03¢ (HUIMEHT, YUUTHIBAIOLINI BEICOTY CTEHKH, 10 Tabnunuam 8.7-8.11.

IIpumeyanus

1 JInst KOHCTPYKTUBHBIX 2JIEMEHTOB, COCTOSIIIIUX U3 JIBYX U O0jiee CTeHOK, 3HaueHHue Q w,p

PACCUUTHIBAIOT IS KaX/10M CTEHKU NMPO(UIs U CYMMHUPYIOT.

2 KoHueBoe NpUIIOKEHHE OINOPHOW peakIMM WIM MECTHOHM Harpy3ku OT CBOOOJHOTO Kpas
3JIEMEHTa JO0KHO ObITh MeHee WiH paBHO 1,5h w.

3 [IpunoxeHne ABYX MECTHBIX TIPOTHUBOIIOIOKHO HAIIPABIECHHBIX HATPY30K, IPUIOKEHHBIX K JBYM
MOJIKaM AJIEMEHTA, IOJDKHO OBITh MeHee Win paBHO 1,5h w.

4 TlpunoxeHue ABYX MECTHBIX NPOTHBOIOJIOXHO HAIpPAaBICHHBIX HArpy3oK, HMPHUIOXKEHHBIX K
OJTHOM TIOJIKE 3JIEMEHTA, JOJDKHO OBITh paBHO miu Oonee 1,5hw.

Ta6nmuna 8.7 - CocraBHbIEe CTep:KHM M3 IBYX HIBe/LuiepoB, C-00pasHbIX H 2-oﬁparﬂﬂﬂx
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npoduJieii, coeTMHEHHbIX CTEHKAMU

KoHcTpykuus omnopsr u OmnopHas peakuus win C Cr Cho Ch | Orpanuue
MIOJIOK JIOKaJIbHAsl Harpy3ka HUS
3akperienH | [Tonka Ha onny Konnesas 10 0,14 0,28 | 0,001 r
as HA OIOpE | OKalMIIEH | MOJIKY T=°
a [TpomexyTou 20 0,15 0,05 | 0,003 r
Has TS 5
He ITonka Ha oy Konnesas 10 0,14 0,28 | 0,001 r
3aKpeIUieHHa | OKaliMJIeH | MOJIKY T <5
A Haomope | a Ipomexyrou | 20,5 | 0,17 | 0,11 | 0,001 r
Has TS 3
Ha nBe Konnesas 15,5 0,09 0,08 0,04 r_
nomku | pomexyros | 36 | 0,14 | 0,08 | 0,04 | T=9°
Hast
Heoxaiimn | Ha ogny Konnesas 10 0,14 0,28 | 0,001 r
eHHas TIOJIKY TS0
ToJika Ipomexyrou | 20,5 | 0,17 | 0,11 | 0,001 r
Has TS 3
IIpumeyanus
1 3nauenust KOAOPUITUEHTOB ACUCTBUTEIHHBI JJIsI OTHOIICHUI b/t<210 ; b/h<10 X h/t<220
2 Koapduuuentsl C npuBeaeHb! A1 COCTABHBIX JBYTAaBPOB, MOJTYYEHHBIX OT COEAMHEHUS CTEHOK
HEMOCPEJCTBEHHO JPYT K APYTY JIU00 Yepe3 COeAMHUTENbHBIE 3JIEMEHTHI (CyXapH).
3 PaccrosiHre Mexay OCSIMH KpEIUJICHUH cyXapei U3rubaemMbIX 3JIEMEHTOB JJOJKHBI ObITh HE OoJiee
30i.

Taoauna 8.8 - Ctep:KHM U3 OIMHOYHBIX MIBeIepoB U C-o00pa3Hbix npoduiei

KoHcTpykuus ornopsr u OmnopHas peakuus Win C Cr Cho Ch | Orpannue
ITOJIOK JIOKaJIbHAsl HATrpy3Ka HUs
3akperienH | [lonka ¢ Ha oy Konmnesas 4 0,14 0,35 0,02 r
ast Ha orope | OTTHOOM | MOJIKY n <9
[TpomexyTou 13 0,23 0,14 0,01 r
Has TS 5
Ha nBe Konnesas 75 0,08 0,12 | 0,048 r
TIOJIKH TS 12
[TpomexyTou 20 0,10 0,08 | 0,031 r
Has T =12
He ITonka c Ha oy Konnesas 4 0,14 0,35 0,02 r -5
3aKperyieHHa | OTTHOOM MOJIKY ITpomexyTou 13 0,23 0,14 0,01 t —
sl Ha OTIOpe Hast
Ha nBe Konnesas 13 0,32 0,05 0,04 r_
nomkn | Mpomexyrou | 24 | 052 | 0,15 | 0,001 | Tt =9
Hast
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ITonka 6e3 | Ha oqny Konnesas 4 0,40 0,60 0,03 r
otruda TIOJIKY s 2
[TpomexxyTou 13 0,32 0,10 0,01 r
Hast = 1
Ha nBe Konnesas 2 0,11 0,37 0,01 r_
monkn | [pomexyrou | 13 | 047 | 0,25 | 004 | T =1
Hast
Ipumeuanue - 3HaueHHs KOIDPUIMEHTOB JCHCTBUTEIBHBI JJI1 OTHOIICHUN b/t<210 : b/h<20 :
h/t<220

Taoauna 8.9 - Ctep:KHM U3 OTUHOYHBIX Z-00pa3HbIX NPoPuIIei

KoHcTpyKuus omnopsr u OmnopHas peakuus Win C Cr Cho Ch | Orpanunue
ITOJIOK JIOKaJIbHAsl HATrpy3Ka HUA
3akperuienH | Ilonka c Ha onny Konnesas 4 0,14 0,35 0,02 r
as Ha omope | OTruOOM | MOJKY 1 =9
[IpomexyTou 13 0,23 0,14 0,01 r
Hast TS 5
Ha nBe Konnesas 9 0,05 0,16 | 0,052 r
TIOJIKH = 12
[TpomexyTou 24 0,07 0,07 0,04 r
Has TS 12
He ITonka c Ha oy Konnesas 5 0,09 0,02 | 0,001 r_
3aKperyieHHa | OTTHOOM MOJIKY ITpomexyTou 13 0,23 0,14 0,01 T =5
s Ha OTIOpe Has
Ha nBe Konnesas 13 0,32 0,05 0,04 r_
nomku | Mpomexyrou | 24 | 052 | 0,15 | 0,001 | T =9
Hast
[Tonka 6e3 | Ha onny Konnesas 4 0,40 0,60 0,03 r
otrubda TIOJIKY = 2
[IpomexxyTou 13 0,32 0,10 0,01 r
Hast s 1
Ha nBe Konnesas 2 0,11 0,37 0,01 r_
nomku | [pomexyros | 13 | 047 | 025 | 004 | T=%
Hast
IMpumeuanue - 3HaueHUsI KOAPPUIIMESHTOB JCHCTBUTEIBHBI JJIs1 OTHOIICHU I b/t<210 : b/h<20 :
h/t<220

8.9.4 TlomepeyHsle cedyeHUs ¢ AByMs U Oojiee CTEHKaMHM, BKJIIOYask rO(PppUpOBAHHbIE JHUCTHI (CM.
pucyHok 8.11), 6e3 2JIeMEHTOB JKECTKOCTH JIOJDKHBI COOTBETCTBOBATH CIICTYIOIITUM KPUTEPHSIM:

- PacCTOSHUE OT Harpy>KEHHOI'0 y4acTKa A0 CBOOOJHOI0 Kpas JOJKHO ObITh He MeHee 40 MM;

- pa3Mephl NOMEPEUHBIX CEUYCHNH TOJDKHBI YIOBIETBOPSTH COOTHOIICHHSIM:!
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Y T
Q Q _ rQ Q
s

r Q,

h/t=220 . <), 45°<p<90°

|
Ifs:r—p

>
=

u

} }

r Q: Q

o™

Pucynox 8.11 — Ilpumepsbl ceyenuii npoduieii ¢ oHo# cTeHKOH

8.9.5 Hecymyro CHnocoOHOCT, Ha OJHY

IWENIRY

CTEHKY TO(QpUPOBaHHBIX mpoduien

(mpounMpoOBaHHBIX HACTUIIOB), KaCCETHBIX M HUIANHBIX npoduned Qwp MpU MECTHOM MONEPEYHOM
BO3JICHCTBUM B BHJI€ ONOPHOM pEaKUMM WM MECTHOM HAarpy3Ku CIeAyeT ONpeleisaTh mo dopmyne
(8.49). 3nauenus koadpdunuentoB C, Cr, Cp, Ch npusenenst B Tabnvue 8.10 - ais mpoduimpoBaHHBIX
HAcTWJIOB U B Tabanue 8.11 - 11 0OAMHOYHBIX KaCCETHBIX U NUIAMHBIX TPOpUIIEH.

Taoauua 8.10 - IlpopuiiupoBaHHbIe HACTHJIBLI ¢ HECKOJIbKUMH CTEHKAMU

KoHncTpykuus onops! 1 OnopHas peakuus Ui C Cr Cho Ch Orpanuue
IIOJIOK JIOKaJTbHAS HArpy3Ka HUSA
3akpernieHHasi Ha O1ope Ha onny Konnesas 3 0,08 0,70 | 0,055 r
MOJIKY T <7
[IpomexyTou 8 0,10 0,17 | 0,004 r
Hast = 10
Ha nBe Konnesas 9 0,12 0,14 0,04 r
nomku | Mpomexyrou | 10 | 041 | 021 | 002 | 1 =%
Has
3akpernieHHasl Ha O1ope Ha onny Konnesas 3 0,08 0,70 | 0,055 r_
nonky | Ipomexyrou | 8 | 0,0 | 0,17 | 0,004 | T =/
Has
Ha nBe Konnesas 6 0,16 0,17 0,05 r
TIOJIKH TS 5
[TpomexxyTou 17 0,10 0,10 | 0,046 -
Hast
Tadauna 8.11 - CTepKHU U3 OIMHOYHBIX KACCETHBIX H NJISIMHBIX Npoduiei
KoHcTpykius onops! 1 ‘ OnopHas peakuus Uin ‘ C ‘ Cr ‘ Co ‘ Ch ‘ Orpanuue
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IIOJIOK JIOKaJIbHAsI HArpy3Ka HUA
3akperienH | [Tonka c Ha onny Konnesas 4 0,25 0,68 0,04 r
as Ha onope | OTruOOM | TOJIKY T =5
[TpomexxyTou 17 0,13 0,13 0,04 r
Hast = 10
Ha nBe Konnesas 9 0,10 0,07 0,03 r
TOJIKH = 10
[TpomexxyTou 10 0,14 0,22 0,02 r
Hast T =4
He ITonka c Ha ogny Konnesas 4 0,25 0,68 0,04 r <4
3aKpeIvieHHa | OTTHOOM MOJIKY ITpomexyTou 17 0,13 | 0,134 | 0,04 t —
sl Ha OIIOpe Has

8.9.6 Hecymiyro CriocOOHOCTh CTEHKH, YCHIJICHHOW IMPOJOJIEHBIMH JJIEMEHTAMH JKECTKOCTH, TPU
MECTHOM IIOTIEPEYHOM BO3ACUCTBUU OnpeAeistioT mo 8.9.7 Iuisl MONepeuHbIX CEYCHUH C MPOJO0JIbHBIMU
DJIEMEHTAMH YKECTKOCTH, OOpa30BaHHBIMU JBOWHBIM H3TMOOM CTEHKH B TIPOTHUBOIMOJIOXKHBIC CTOPOHBI
OTHOCHTEJIBHO JIMHHUHU, COSUHSIONICH TOYKU TIEPECCUCHHS CPSIUHHBIX JIMHUN CTEHKU M IMOJIOK (PUCYHOK
8.12), Takum 00pa3oM, 4TOOBI BHIIIOJIHSIIOCH YCIOBUE

2< emax

<12

, (8.50)

I7I€ €max - OOJNBIIMH HKCIEHTPUCUTET TOYEK TIHMba CTEHKH OTHOCUTENBHO NPSAMOM JIMHUW,
COE/IMHSIOIICH KOHIIBI CTEHKH (CM. pucyHOK 8.12).

10.03.2025

Cuctema TAPAHT

78/145



Csop npasun CIT 260.1325800.2023 "KoHCTpyKIMM CTaIbHBIE TOHKOCTEHHBIE U3 XOJIOJHOTHYTHIX. . .

Pucynok 8.12 — Crenka ¢ npoAoJbHbIMH 2JIeMEHTAMH KeCTKOCTH

8.9.7 Jlns ceueHMii CO CTEHKaMM, YCHJICHHBIMH HPOJOJBHBIMU JJIEMEHTAMH HKECTKOCTH,
ynoBieTBopstomMu  ycnosuio  (8.50), Hecymyro CHOCOOHOCTh CTEHKH IMPH MECTHOM IONEPEUHOM
BO3/ICCTBUH OIPENENAIOT YMHOKECHUEM €€ COOTBETCTBYIOIIMX 3HAYEHUH /ISl aHAJIOTUYHOW CTEHKH 0e3
JJIEMEHTOB JKECTKOCTH, mpuBeaeHHoW B 8.9.3 mmm 8.9.5, Ha kosdpdunmeHt kas, ompenensemsiii 1o

dbopmyne

2 Emin
k,,=1,45-0,05- Enax ka,s§0195+35000t -
o | t Sorh
e ,(8.51)

rie b - pasBepHyTas IIUPUHA HATPYKEHHOM MOJKH (CM. pUcyHOK 8.12);
€min - MEHBUIMI SKCLUEHTPUCUTET TOYEK ruda OTHOCUTENIbHO MPSAMOM JMHHMM, COEIUHSIOLIEH

KOHIIBI CTEHKH (CM. pucyHOK 8.12);
SpF - HAKJIOHHAs BBICOTA IUIOCKOTO Y4YacTKa CTEHKH, OJIMKAWIIero K Harpy>KeHHOW Mojke (CM.

pucyHok 8.12).
8.9.8 TlonepeuHoe cedyeHue MpU COBMECTHOM JEHCTBUM M3THOaroero MomeHta M, u MecTHOU

HarpyskKu nUjiu OHOpHOfI pCaknuunu Q r JOJOKHO YAOBJICTBOPATH YCIIOBUSIM!

Mo/Mg<1 ey
Q/Qup=1 (553
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M, Q

M—p +—<1,25
R P , (8.54)

rae M p - u3rubaromuii MOMEHT B CeueHUU Ipoduiisi Ha TPOMEXKYTOUHOM orope;
Mr - mpenenbHbI M3TUOAIOUIMIT MOMEHT MJIi CEUEHHUs, ONpeleNsieMblii 1o  Qopmyne

Mr = RyY¢ - Wefxmin;
Q' - onopHas peakiusi UJIM MECTHasl Harpy3Ka Ha OJJHY CTEHKY MPOQHIIs;
Q w,p - HecyIIast COCOOHOCTh CTEHKH MPU MECTHOM ToTiepeuHoM BozeicTBun (cM. 8.9.3).
8.9.9 B dopmyne (8.54) npuHUMAIOT COOTBETCTBYIOIICE KPAIO OMOPHI 3HAYCHUE MOMEHTa M p.

8.10 Pacyer Ha NpOYHOCTH IPH KPY4YEHUHU

8.10.1 Ecnu Harpy3kd NOPHIOKEHBI € JKCLHEHTPUCUTETOM OTHOCUTEIBHO IIEHTpa CHABHUTA
MOTEPEYHOT0 CEUEHUsI, TO HEOOXOIMMO yUUTHIBATh BIUSHUE KPYUCHHUSI.

8.10.2 Ilpu ompenenceHUM BIUSHUS KPYTSIIEr0o MOMEHTA IOJIOXKEHHE LIEHTPAJIbHOM OCH U IIEHTpa
u3ru0a NPUHUMAIOT B IIOJIHOM IIOIIEPEYHOM CEUCHHH.

8.10.3 HopmanbHble HanpspkeHHst OT oceBoi cuiibl N U n3rubaromux MomMeHToB M x, My cienyer
OIpeNeNIATh C UCIOJIb30BAHUEM COOTBETCTBYIOMIUX 3()()EKTUBHBIX MONEPEUHBIX CEYEHUH, ONpeaesieMbIX
no /.3. KacarenbHble HamnpsyKE€HUS OT IONEPEYHBIX CHJ, CBOOOJHOTO KpYy4EHHs, HOpMajibHbIE U
KacaTeJIbHbIE HAIPSDKEHUS OT CTECHEHHOTO KPYYEHMs ONPEAEISAIOT C UCIOJIb30BAHUEM I€OMETPHUYECKHUX
XapaKTEPUCTHUK MOJHOTO CEYECHHUS.

8.10.4 B momepeuyHbIX CEYEHUSX, MOABEP)KEHHBIX KpPYUEHHIO, JOJDKHBI OBITh BBINOJIHEHBI
CJICAYIOUIE YCIOBHS:

ot =RyYe (g.55)
TtS Rsyc ’ (8.56)

]/ 2, .2
o; +31; <LIRy, (857)

rne O - pacuerHoe CyMMapHOe HOPMAalbHOEC HANpSDKCHHE, PpAaCCUYMTAHHOE IS
COOTBETCTBYIOIETO pacCMaTpUBaeMOro 3(p(GEeKTUBHOTO MOMEPEYHOTO CEUCHHUS;

T; - pacueTHOE CyMMapHOE KacaTeJlbHOEe HAMPSUKCHUE, PACCUYMTAHHOE ISl TTOJHOTO MOMEPEYHOTO
CEUEHUS.

CymmapHOe HOpMalibHOEe HampspkeHne O ¢ M CyMMapHOe KacaTelbHOE HampsDKeHHe U t
BBIYHUCIISIOT 11O (OPMYJIaM:

Gy=0OpN+ Opx + Omy + Oy, (8.58)

Ty = Tox + Toy + Tior + Ty, (8.59)

rae O N - HOpMajbHOE HampspDKeHHE OT oceBod cuibl N (ompenensiercss s 3()(EKTHBHOTO
MOTNEPEYHOTO CEUCHHUS);
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G Mx - HOpMalmbHOE HampsDKEHHE OT wu3rubaromero MoMeHta My (ompenensiercs s
3P PEKTUBHOTO MONEPEYHOTO CEUCHUS);

G My - HOpManbHOE HampsDKEHHE OT u3rubaromero MomeHta My (ompenensiercs s
3P PEKTUBHOTO MONEPEYHOTO CEUCHUS);

O\ - HOpMaJbHBIC HANPSDKCHUS OT JCIIaHAIUK (OMPEACIAIOTCA IS TOJHOTO IOMEPEYHOTO
CEYCHMUS);

T ox - cHBUTamoIiee HampsHKEHHE OT momepedHoit cuibl Qx (ompemenseTcss Ui IMOJHOTO
MONEPEYHOTO CEUCHHUS);

T gy - cABWramIlee HANpPsUKCHHE OT MomepedHoit cuibl Qy (ompemernsieTcss Ui MOJHOTO
MOTIEPEYHOI0 CEUEHUs);

T or - KacaTeJlbHOE HANpsLKEHHE OT CBOOOJHOrO KpydeHus (Ompemensercs JUis IIOJHOTO
MOTIEPEYHOT0 CEUeHUs);

Tw - KacarelbHOC HAMPSHKCHHE OT JerIaHanuu (OMpEenessieTcst ISl MOJHOTO IOIEPEYHOrOo
CEUYCHHS).

9 KaccerHsble npoguin, packpenjieHHble roppupoBaHHBIMHA JUCTAMHU

9.1 O01Me MoJI0KeHUus

9.1.1 Kaccernslil npoduib mpeactasiaser co0oi 60mb1IoNl Tpoguiis B BUE JIEKAIIETO IIBEIEpa
¢ oTrmbamMu CTEHOK, KaK 3TO IMoKa3aHo Ha pucyHke 9.1. VY3kume OTruObl CTEHOK JOJKHBI OBITh
pacKperieHbl U3 MIIOCKOCTU MPUKPEIIIIEMBIM K HUM CTaJIbHBIM TOPPUPOBAHHBIM JINCTOM.

9.1.2 Hecyuryo cnocoOHOCTh CTEHOK KacCEeTHBIX Mpoduieil Ha cpe3 W BOCHPUATHE MECTHOU
HOTNIEPEYHOM HArpy3KHU OIMPEEIIsAOT B COOTBETCTBHHM ¢ 8.7 1 8.9, HO ¢ yueToM 3HaueHus M ..

[IpenenbHblii MOMEHT M. g kaccetHoro npoduis onpenenstoT mo 9.1.3 u 9.2.1, ¢ yuerom
CJIEAYIOUINX TPEeOOBaHMIA:

- TEOMETPUUECKHUE pa3MePhl COOTBETCTBYIOT AHANa30HaM, TPUBEACHHBIM B Tabanue 9.1;

- BbICOTa ropoB Ha MIMPOKOW noske hy He mpessimaer h/§, rae h - obuias BeicOTa KacceTHOTo
npoduIs.

I[Ipumeuanue - Eciaum mnapameTpbl BHOBb pacCUMTHIBAEMOro MNpodUIs OTIMYAIOTCS  OT
BBILLICTIPUBEIEHHBIX TPEOOBAHUH, TO €r0 HECyIasi CIIOCOOHOCTh ONPEAEIAETCS HIKCIIEPUMEHTOM.

9.1.3 B kauecTBe aJbTepHATUBBI MPEAEIbHBIII MOMEHT, BOCIPUHUMAEMbINl KaCCETHBIM NMpoQuiieM
OT BHEUIHEH HKCIUIyaTallMOHHOW HAarpy3KH, IOIYCKAaeTCs OIPENENATh IOCPEACTBOM ucnbTaHui. [lpu
9TOM HCIBITaTeIbHOE O0OpYyJOBaHME HE JOJKHO CO3JaBaThb MECTHBIE HArpy3kd B JJIEMEHTE CEueHUs
KaCCETHOTr0 Mpo(puiIst U B OCOOEHHOCTH B CTEHKAX.
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Pucynox 9.1 — Tunopasi reoMeTpHS KACCeTHBIX NMpoduteit

Taoauna 9.1 - IlpeaeabHbie MapaMeTpPbl KACCETHOTO NMPOPUIIs

HaunmenoBanue nmapamerpa [IpenenvHble 3HAUEHUS apaMeTpa
TonmmuHa aucTa 0,75 MM <t,om <1,5 MM
[upuna otruba cTeHKH 30 MM <bf <60 MM
BeicoTa cTeHKn 60 MM <h <200 MM
[[vprna nonku 300 MM <h, <600 MM
MOMEHT MHEepLIUH Ha eIMHUILY ITUPUHBI /b, <10 Mm? / Mm
[ITar Mexnay MeTH3aMU, PACKPETUISIIOIUMHI y3KUE ITOJIKH §, <1000 mm

9.2 Hecymiasi cnocoOHOCTDH NPH AeliCTBUN U3rH0a0Nero MOMeHTa

9.2.1 Cxaras mupokas 1oJjika Ce4eHHus

9.2.1.1 IlpenenbHBII MOMEHT, KOTOPBIH BOCIPHUHHMMAETCS KAaCCETHBIM NpPOQHIEM MpU CHKATOU
HIMPOKOM TOJIKE, OMpPENeIsIoT C YYeTOM BO3MOKHOCTH TOTEPH MECTHOW YCTOMUMBOCTH CKATbIMHU
3JIEMEHTaMU NPOQUIIS C UCTIOIB30BAHUEM MTOATATHON MPOLEAYPHI Ha pucyHKe 9.2:

- stann 1. OnpenensitoT 3¢(EeKTUBHYIO IUIOMIAAb BCEX CXKATHIX YacTe MOMEPEYHOro CEYeHHS,
OCHOBBIBasiCh Ha oTHomieHnn Hanpspkenuit ¥ = O,/ 01, monydeHHBIX ¢ UCTOIb30BaHUEM 3P ()EKTHBHON
LIMPUHBI CKATBIX IIOJIOK, HO IPH ITOJHOM IIJIOIAAU CTEHOK.

Hannune menkoil TohpupoBKH B CTEHKAaX HE MPUHMMAETCS BO BHHMAaHHE, U CTEHKY MPUHUMAIOT
TIIaIKOM;

- stan 2. Haxomat ueHTp TsHKecTH 3()(EKTHBHOTO IMOMEPEYHOI0 CEUEHHS] U OINpPENeNsioT
npeaeabHbI MOMEHT M ¢ o popmyiie

Mc=0,8WerminRy, (9.1)
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Pucynox 9.2, nucm 1 — Onpepenenne npeaeabHOro MOMEHTA NPH CRATOH LIHPOKOH moJIKe
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Pucynox 9.2, nucm 2

9.2.2 PacTsHyTas MMPOKas MOJIKA CEUECHUs

9.2.2.1 IlpenenbHbIi MOMEHT JIi KAacCETHOro MNpoQMiIs C pacTAHYTOH IIMPOKOW MOJKOM
OTIPEIETISIOT C UCTIOIB30BAHNUEM MTOATAITHOM MPOIIEAYPHI, TPEACTABICHHONW Ha pucyHKe 9.3.

[Tpu onpeneneHnH MapaMeTpoB MOMEPEYHOIO CEYEHUsI KACCETHOTO MPOMUIIS YUUTHIBAIOT, YTO MPH
u3rube pacTsHyTas IIHpOKass TMoJKa OyJeT HCKPUBIATHCA B CTOPOHY HEWTpPaJbHOM OCH CeueHus
npodus:

- atan 1. OnpenenstoT HEHTP TSAKECTH MOJHOTO IIONIEPEUYHOTO CEUEHUS;

- otan 2. Onpenensior 3Q(eKTUBHYI0 MUPUHY MIHUPOKOH PACTAHYTOH TMOJNKHU b uef C yueTOM ee
BO3MOHOI'O MCKPUBJIEHUs IO popMyIIe
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10 2.3
_ 533-10"g)t,
uef — th?

, (9.3)

rje by - moJIHas MHMPHHA MHUPOKOH MoJKK (CM. pucyHok 9.1);

€0 - pacCTOSHHE OT ILEHTPAIBHOM OCH IOJIHOTO IOMEPEYHOr0 CEUSHHS 10 LEHTPaJIbHOH OCH
Y3KHX MOJIOK (CM. pUCyHOK 9.3);

h - o0mast BEIcOTa KaCCETHOTO MPOQHIIS;
L - mposier kacceTHOTO POQHIIs;
t eq - PKBUBaJICHTHAs! TOJIIIMHA IIUPOKOH MOJIKHU, ONpeaensemMas mo hopmyie

teq=(1212/by) 3, (9.4)

rie [ 4 - COOCTBEHHBII MOMEHT MHEPIMH CEYCHUS IIMPOKOI MOJKH (CM. prcyHOK 9.1);
- atan 3. OnpenensiroT 3 PEKTUBHYIO TUTONIA/h BCEX CKATBHIX YaCTEH, OCHOBBIBASCH Ha OTHOIICHUH

Hanpsbkeauii ¥ = O/ O 4, monydeHHBIX C HCIOJIb30BaHHEM S((GEKTUBHOM IIMPUHBI MOJIOK, HO IPU
IIOJTHOM IJIOIIAJN CTCHOK;

- otan 4. Haxoast nieHTp TsokecTr 3PGEKTUBHOTO MOTMIEPEYHOTO CEUCHHSI M OTIPEACIISIOT HECYIIYIO
CIoCcOOHOCT, M p U3 YCIIOBUS MOTEPU YCTOMUMBOCTH ILTOCKOW (hopmbl M3ruba, UCHOIB3Yys CIEAYIOIne
dbopmybL:

M, =0,8W, R

Ms = 0,8BsWerRy, 1o Y, (9.5)

rae Wef = lefx/Yc; Wert = letx / Yt; (9.6)

By - MONPaBOYHBIN KO3(PPUIMEHT, IPUHUMAEMBIN:

By=1,0- npn 5 <300 mm ;

Bb = 1,15 - 51/ 2000 - iput 300 MM<S < 1000 MM ;

S1 - paccTosHUE MEXIy MeTu3aMu (Iar), IPUKPEIUIIONIMMHA TO(QPUPOBAHHBIM JTUCT K Y3KHUM
MOJIKaM MPOMUIIS ¥ PACKPEIUISIONIMMHU Y3KHE MOJIKH U3 TUIOCKOCTH (CM. pucyHok 9.1).
9.2.2.2 UckpuBneHne MUPOKOH MOJIKU MPU ONPEACTICHUN MPOTUOOB HE YUUTHIBACTCS.

9.2.23 ]Jlna ynpouieHuss MNpPaKTUYECKHMX pacuyeToB MOMEHT, BOCIHPHUHMMAEMBIN KaCCETHBIM
npoduaeM c MUPOKOH MOJKONH 0e3 3JIEMEHTOB KECTKOCTH, JIOMYCKAeTCs OMPENeNATh NPUOINKEHHO,

npuHuMas 3QQGEKTUBHYIO IUIOLIA/b CEYCHUs PACTAHYTOM IIMPOKOW IMOJIKM PAaBHOM IUIOIIAIN CEYCHHS
JIBYX CKAThIX Y3KHX IOJIOK.
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Pucynox 9.3 — Onpepesienue npeaeibHOI0 MOMEHTA [PH PACTAHYTOH WIHPOKOH moaKe

9.2.3 MOMEHT UHepLuH AJ1s ONIpeAeTIeHUs TPOTnOOB
D¢ deKkTUBHOE MOMEPEUHOe CEUCHHE ISl ONPeIeTICHUsT TPOruooB paccuuThiBatoT 1o 9.2.1 u 9.2.2,
HO ¢ 3ameHoit Ry Ha Ry /1,50.

10 IIpeneabHoe cocTosiHME 10 1e()OPMALUAM KOHCTPYKIHUH

10.1 IIpaBuna pacyeTa MpeAeIbHOTO COCTOSHUA MO AedopMalusiM KOHCTPYKIUH, IPUBEICHHbIE B
Cn 20.13330, npuMEeHUMBI U JUIsI CTAIBHBIX KOHCTPYKIMHA U3 TOHKOCTEHHBIX XOJOJHOTHYTBIX poduIIei.

10.2 [Ipu pacuere xo0ma01HOAE)OPMUPOBAHHBIX MPOPUIECH IO BTOPOMY HPEAEIBHOMY COCTOSIHUIO
ClIeZlyeT HCIONb30BaTh T'€OMETPHUECKUE XapaKTePUCTUKU 3(PPEKTUBHOTO IOMEPEUHOrO CEUEHUs, ¢
YUETOM PEIyKIIMU CKAThIX YacTell ceueHui, monydeHHbIX B 7.3 U 7.4 (lef). IIporuOnl ompeaessior B
IPENOI0KEHUHN YIPYToi paboThl CTalu.

10.3 B xauectBe anbrepHatuBbl 10.2 mpu onpeaeneHun nporuboB BmecTo lef momyckaercs
NPUHUMATh MOMEHT HHEpUMH [f, pacCUMTBHIBAEMBI C HCHOJBb30BAHWEM MHTEPHOJSIUN MOJHOTO U
3¢ (eKTUBHOIO NOMEPEYHBIX CEUeHUH 1Mo popmyiie

| :|g—%(|g—|ef) o

rac Ig - MOMCHT MHCPIHUH ITOJHOI'O MOIICPECHHOI'0 CCUCHU
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04 - MakcUMaJbHOE CHKUMAIOIIEE HAMpsHKEHHE OT M3ruba (1o abCONOTHOMY 3HAUYCHHUIO) IMPU
pacyeTe Mo BTOPOM IpyIiIe NpeAesbHbIX COCTOSHUM, OCHOBAaHHOE Ha IMOJHOM IONEPEYHOM CEUEHUU;

O - MakcumalbHOE HampspkeHue (HauOoubliee MO abCOMOTHOMY 3HAYCHHIO) B 3(PQPEKTHBHOM
MOTIEPEYHOM CEUCHUU B TpEJIeliaX pacCMaTpUBaeMOU pacueTHOM ITHHBL
lef - MomeHT wuHepuud 3(QQEKTHBHOTO IOMEPEYHOIO CEUCHHS C YYETOM IOTEPH MECTHOM

. . 6>0
YCTOI/I‘-II/IBOCTI/I, BBIYHUCJIICHHOHU HpI/I MaKCHUMAaJIbHOM HaHpﬂ)KCHI/II/I g .

10.4 MomeHT uHepiuu 3PGeKTUBHOTO ceueHHs lef (Wi 1f) mMpUHMMAIOT TEPEMEHHBIM BJIOJb
npojsiera. JlomyckaeTcss NpUHUMATh IOCTOSHHOE 3HAYEHHWE MOMEHTAa WHEPLHH, T[OJy4YeHHOE U3
MaKCHMaJIbHOTO a0COIIOTHOTO MOMEHTA B MPOJIETE OT HOPMATUBHOM HArPy3KH.

11 Pacuer coequHeHUIi

11.1 Pacyer Hecyuiei CrioCOOHOCTH 3JIeMEHTOB B COeIMHEHHSIX HA MEeTH3aX

11.1.1 B coenvHeHUAX KOHCTPYKIUN U3 TOHKOCTEHHBIX THYTHIX MNPOQPHIEH HCIOIb3YIOT
CJIETYIOIINE TUIIBI COEIMHEHUI:

- Ha 00JITaX HOPMAJIbHOM TOUHOCTH C LIaiibamMM O] TOJIOBKOW BUHTA U T'aliKoii;

- CcaMOHape3arolllX BHHTAX, YCTAHOBJEHHBIX B IPEIBAPUTEIBHO IPOCBEPJICHHBIE OTBEPCTHUS
nramerpom Ha 0,5-0,8 MM MeHbIIIE, YeM JHaMeTp CTePKHS BUHTA 10 pe3b0e;

- CaMOHape3allluX, CaMOCBEPJSAIIMX BHHTAX, YCTAHOBJICHHBIX 0€3 NpeaBapUTENbHOIO
CBEpJICHUS OTBEPCTHIA;

- "crienbIX" 3aKJIEeNKax cO CTajJbHBIM KOPITYCOM;

- r00ensix, yCTAaHOBJIEHHBIX C MOMOIIBIO MOPOXOBOTO MOHTa)XKHOT'O MHCTOJIETA JJIsl CO€AMHEHUN
anemeHToB JICTK TonmumHoi He MeHee 3 MM.

11.1.2 Hecyuryto cnocoOOHOCTh CO€IMHEHMI Ha "cenbix" 3aKienkax, caMOHape3aronuX BUHTaX U
no0ensX — cleayeT  OmpeleNsiTh C  y4eToM JlaHHbIX, MHpuBeAeHHbIx B [OCT P MCO 15979,
FOCT P MCO 15980, rOCT P 59905, nubo, B ciydae OTCYTCTBUS JaHHBIX B CTaHJApTax, MO pe3yjbTaTaM
UCTIbITaHUH. B 3TOM cityuae Hecylyto ciocOOHOCTh OJJHOT'O METH3a ONPENENoT o (hopMyie

Fen

Fy=

Tm2 )

rae F O, - HopMaruBHas Hecymas cIocOGHOCTH MeTH3a IO OJHOMY M3 YCIOBHIl pPaGOTHI
COEMHEHUS, MOJyUYeHHAas M0 pe3ysIbTaTaM UCIIBITAHUH WM PUBEICHHAS B CTaHIAPTE;

Y2 - k03 HUIHMEHT HAIEKHOCTH COSAUHEHUsI, IPUHIMaeMbIi mo 11.1.15.
11.1.3 PacdeTHyr0 HECYIIyI0 CIOCOOHOCTH "clenmbix'" 3aKJIENOK B COCIMHEHUSAX, pabOTaONMX Ha
CJ/IBHT, OTIPEICTISIIOT U3 CIEIYFOIIUX yCIOBHNA:

- W3 YCIOBUS CMATUS COEAMHSIEMBIX JJIEMEHTOB PACUETHYIO HECYIIYIO CIOCOOHOCTH OJIHOM
3aKJIETIKH ONPEIEIISIIOT 10 popMyiaMm

Fo=0.-Ru-d 't/YmZ,HO(ll.Z)
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Fo<Run-€t/(12-7,,,) 119)

rae @ - mpunumaror mo tabaunue 11.1;
Run - BpeMeHHOE CONPOTHBIICHHE CTaJIM COCAMHSIEMBIX 3JIEMEHTOB, MPUHHUMaeMoe 1o Tabauue

6.2;
d - nuamerp 3aKiienKw;
t - TonmmumHa 60Jiee TOHKOTO U3 COCAMHIEMBIX 3JIEMEHTOB;
€1 - pacCTOSIHHE OT Kpas JJIEMEHTa JI0 IIEHTpa oTBepcTus (cM. pucyHok 11.1);
Ta6auna 11.1 - 3navenust kodppuuuenta O
HaumenoBanue KPCIIC)KHOI'O 3JICMCHTA CD()pMy_]H,I 1 OIIpeEIICHUA K03(1)(1)I/II_[I/ICHT3 o
"Crenple" 3aKiienku [put=ti a=36Yt/d <21.
> —91.
pu t, >2,5t a=21;
<t < - HHO
mpu t<t <25t 0 - [10 JINHEWHOM WHTEPIONIALIUH
CamMoHape3aroye BUHTBI [put=1t1 a=32VYt/d <21 .
npu 1225t a=32)t/d <21.
nt<1,0mMm
> —91.
pu t, >2,5t a=21;
u t=21,0 Mmm
<t < - HHOM
npu t<t <25t 0 - [0 JINHEWHOM UHTEPITONAINH
ro0emmn a=32Yt/d <21
IIpumeuanue - B HacTosmiel Tabnuile NPUMEHEHBI cleyrole 0003HaueHus: t - TOJIMHA Haunboee
TOHKOTO U3 COEIMHIEMBIX 3JIEMEHTOB; t 1 - TOJIIIMHA HauboJee TOJICTOTrO U3 COSAUHIEMBIX
JJIEMEHTOB.

- W3 YCIOBUS TIPOYHOCTH COEIMHSICMBIX D3JEMEHTOB Ha pa3pblB C Y4YETOM OCIaOJICHHS
OTBEPCTHSIMH IO 3aKJICTIKA PACYETHYIO HECYIIYIO CIIOCOOHOCTH 3aKJICTIOYHOTO COCTMHEHHUS ONPEACIISIOT
no opmyne

Fn = Anet ) Ryn / ’sz, (114)

II€ A net - IUIOIIAAb CEUEHHS HETTO HanOOJIE€ TOHKOTO COEIUHIEMOTO DJIIEMEHTA;
- W3 YCIOBHS Cpe3a Tela 3akJCNKH PACUSTHYI0 HECYIIYIO CIIOCOOHOCTh OJIHOM 3aKIICIKH
OTIPEACIISIOT 1O opMyIie

Fv = Fvn / YmZ, (115)

rie Fun - HOpMaTuBHas Hecymias CHOCOOHOCTh 3aKJIENKW Ha Cpe3, INpPUBEACHHAS B
FOCT P MUCO 15979, FOCT P NCO 15980.

11.1.4 PacdeTHyr0 HECYIIyI0 CIIOCOOHOCTH "cllenmbixX'" 3aKJIENOK B COCIMHEHUSIX, pabOTAIONNX Ha
pacTshKeHHe, CIeNyeT ONPEICIsTh:
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- C y4eTOM pa3pbiBa Tejia 3aKienku Ft - mo ¢opmyne (11.1) ¢ ydeToM HOPMATUBHOTO 3HAYCHHS
HECyIIed CHOCOOHOCTM  3aKJeNKH Ha  pacTshkeHue, npuBeneHHoro B [OCT P MCO 15979,
FOCT P NCO 15980;

- C Yy4€TOM BO3MOXKHOTI'O OTphIBa OOjee TOHKOro coemuHsieMoro aneMmenta Fp - mo pesynpraTtam
HCIBITaHUH B cooTBeTcTBUM ¢ 11.1.2.

11.1.5 PacueTHyr HECyIIyI0 CIOCOOHOCTh CaMOHApE3aloIIMX W CaMOCBEPJIAIIUX BHHTOB B
COCMHEHUSX, PAOOTAIOIINX HA CIIBUT, OTIPEICIISIOT U3 CISAYIONUX YCIOBUH:

- U3 YCJIOBHSI CMSITUSI COSTMHSEMBIX 3JIEMEHTOB PACUETHYIO HECYIIYIO CIIOCOOHOCTh OJHOTO BUHTA
F b onpenenstor mo popmyne (11.2), rae d - HOMHMHATBHBINA JUAMETP BUHTA,

- W3 YCIOBHUS TIPOYHOCTH COCIUHSEMBIX OJJIEMEHTOB Ha pa3phlB C YYE€TOM OCIA0JIeHUs
OTBEPCTUSIMU TI0J] CaMOHApE3aloIIMe BUHTHI PACUETHYI) HECYIIYyI0 CHOCOOHOCTh coeauHeHus Fn
omnpenensor o dopmyne (11.4);

- U3 YCIIOBUS cpe3a Tela BUHTA PACUETHYIO HECYIIYIO0 CIIOCOOHOCTH OJIHOTO BUHTA F v onpenensror
no dopmyne (11.5), rme Fyn - HOpMaTHBHAs Hecymias COCOOHOCTh CAMOHAPE3AOIIEro BUHTA Ha Cpe3,
npuBeneHHas B FOCT P 59905.

11.1.6 PacueTHyro HeCyllyl0 CIHOCOOHOCTh CaMOHApE3alolIMX W CaMOCBEPIISIIIMX BUHTOB B
COCIMHEHUSX, PA0OTAOIINX HA PACTSDKEHUE, ONPEISISIOT U3 CICIYIOIINX YCIOBHIA:

- W3 YCIIOBUSl MPOYHOCTH COEAMHSEMOTO 3JIEMEHTa Ha OTPBIB 4epe3 IMpecc-maildy pacueTHYIo
HECYIIYIO CIIOCOOHOCTH OJTHOTO BUHTA IPH JICUCTBUU CTATHYECKUX HATPY30K OMPEICIISIOT 110 hopMyJie

Fp=dw -t Run/ Ym2; (11.6)

- W3 YCIIOBUSl MPOYHOCTH COEIMHSEMOIO 3JIEMEHTa Ha OTPBIB 4epe3 Ipecc-laiidy pacueTHYIo
HECYIIYI0 CIIOCOOHOCTh OJIHOTO BUHTA NP JEHCTBUU BETPOBBIX HArPY30K B COUETAHUHU CO CTATUYECKUMHU
1 0€3 HUX OIpeeNsIoT 1o (hopmyIie

Fp = 0,5 . dW -t Run / sz, (117)

rzae dw - TuamMeTp npecc-aiobl UM TOJIOBKH BUHTA,

t - ToNIIMHA 3JIEMEHTA, UCTIBITHIBAIOIIETO BBIPBIB Uepe3 npecc-11aiily;

- U3 YCJIOBHUS BBIpbIBA BUHTA U3 0a30BOro 3jieMEeHTa (OCHOBHOTO METajla) pacueTHYIO0 HECYIIYIO
CIIOCOOHOCTH OJJTHOTO BHUHTA OMPEEISIOT M0 popMysiam:

FO = 0,45 -d - tsup . Run,sup / sz, €ClIn tsup /S<1 (118)

nin

>
Fo= 0,65 d - tup - Runsws/ Ymp, ecot Sup/ S =1

, (11.9)

r7ie tsup - TOJIIMHA 6a30BOT0 3JIEMEHTA, K KOTOPOMY KPEMHUTCs BUHT (OCHOBHOTO METaIljIa);

d - HOMUHAJIBHBIN TUAMETP BUHTA;

R un,sup - Bp€MEHHOE CONPOTUBIICHHUE CTAIA METH3a;

S - mar pe3r0bI BUHTA;

- pacyeTHYIO0 HECYIyI0 CIIOCOOHOCTh OJIHOTO CaMOHApEe3aloIlero BUHTA U3 yCIOBHUS pa3pbiBa Teja
BuHTa Ft onpenensior mo dopmyne (11.1) ¢ yueToM HOPMATHBHOTO 3HAYCHUS pa3pyIIArOIICH HArpy3Ku
pa3pbiBa BUHTA, npuBeneHHoro B [OCT P 59905.
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11.1.7 B coeaumHeHUsAX Ha MPUCTPEIMBAEMBIX MIOOCIIAX BPEMEHHOE COIMPOTHBJICHUE CTau
nrobeneil mpu pacTsHkeHHH JTOJKHO ObiTh He MeHee 2000 MIla mpu TBepaoctu mo PokBemny He MeHee
55.

11.1.8 PacueTHyr0 HeCyIIyl0 CIOCOOHOCTh TPUCTPEIUBAEMBIX [i00eiIeil B COCAMHCHHSIX,
paboTaronMX Ha CIIBUT, OMPENEISIIOT U3 CIEAYIOIINUX YCIOBUM:

- W3 YCJIOBUS CMSATHUS COEIAUHSIEMBIX 3JIEMEHTOB DPACUETHYIO HECYIIYI0 CIOCOOHOCTH OIHOTO
Jr00enst onpeeNsatoT 1Mo hopMyIie

Fo=3,2-Run - d -t/ Yma, (11.10)

rze d - HOMMHaIbHBIN JuaMeTp Ar0ers;

t - TonmuHa 00Jiee TOHKOTO U3 COEAMHAEMBIX 3JIEMEHTOB;

- W3 YCJOBUSA IPOYHOCTH COEIUHSIEMBIX 3JEMEHTOB Ha pa3pblB C Y4YeTOM oOcialiaeHHs
OTBEPCTHUSIMH TOJI JIO0ETN PACYETHYIO HECYIIYIO CIIOCOOHOCTh coenuHenus F n onpenenstor mo dopmye
(11.4);

- W3 YCIIOBUS cpe3a Teja Aro0ens pacueTHYI0 HECYIIyl0 CHOCOOHOCTh ojHoro arobens Fy
onpenensor o dopmyne (11.5), rme Fyn - Hecymmas crmocoOHOCTh A00€sT Ha cpe3, ONpeesieHHas 1o
pe3ynbratam ucnbitanuit (em. 11.1.2).

11.1.9 PacuerHyro Hecyllyl0 CHOCOOHOCTh MPHUCTPENUBAEMbIX JAro0enell B COETUHEHUSX,
paboTarommx Ha pacTsHKeHHUE, ONMPEICIISIOT U3 CISAYIONINX YCIIOBHIA:

- U3 YCJOBUS NMPOYHOCTH COEIUHIEMOTO 3JI€MEHTa Ha OTPBIB 4Yepe3 TOJIOBKY I00Eessl HeCyUIylo
CIocoOHOCTh 0HOTO r00ens F p onpenensior:

a) P ICHCTBUH CTaTUYECKUX HArpy3oK - mo ¢opmyse (11.6);

0) mpu NEeHCTBUU BETPOBBIX HAarpy30K B COUYETAHUU CO CTATUUECKMMU M 0€3 HUX - MO0 dpopmyne
(11.7), rme d w - tMamMeTp roJOBKH 00,

- U3 YCJIOBHH BBIPHIBA OJTHOTO JIO0EINS M3 0a30BOTO AJIEMEHTA PACUETHYIO HECYIIYI0 CIIOCOOHOCTh
F o, a Taxoke pa3pbiBa Tena arobens F ¢ onpenenstoT no pesynpratam ucnbitanui (cm. 11.1.2).

11.1.10 Tpebyemoe KoOIM4YECTBO Ir00€ei Mpu ACHCTBUU HA COEIUWHEHHE CHIIBI N, MPOXOsIiei
yepe3 LEHTP TSKECTH COSANHEHMs], OTIPeIeNAoT o (opMyiam:

- ecnii criia N BBI3BIBAET CIIBUT COCTMHEHUS:

=N /Foin 1919

rae F min - HanMeHsIiee u3 3HaueHuii F p unu F v, BeruncieHHsIx cornmacuo 11.1.8;
- ecyii cuiia N BBI3BIBAET PACTSKEHHUE COCIMHEHUS:

n >( N/F.. ) QL
p= min) 71 (11.12)
rae F min - MunnMansnoe u3 3Hauennii F p, F o wnm F ¢, Berancnennsix cormacuo 11.1.9;

0; =1,1 - koo PUIHMEHT, YINTHIBAIOMINN MHOTOKPATHOE BO3/IEHCTBHE HATPY3KH.
11.1.11 Hecymyro cmocoOHOCTb OJHOOOJITOBOTO COCAMHEHHUS CIEAYeT ONpeneisaTh B
3aBUCHMOCTH OT BUJIa HAMIPSHKEHHOTO COCTOSIHUS 110 (hopMyJiaM:

-pu cpeze: Fy = Rps - Ap - ns- ¥p - Ve; (11.13)
- ipu emsitiE: Fp = Rpp - db - 2tV Ve (11.14)
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- upu pactskeHun: Fr = Rpt - Aon - Ve, (11.15)

rae Rps, Rpt - pacyeTHbIe CONPOTUBIICHUST OJHOOOITOBBIX COCIMHEHHI TIPU CPe3e U PACTSHKEHUH
B cootrBercTBuM ¢ CIT 16.13330.2017 (tabnuua I.5);

Rop - pacueTHOe CONMPOTHBICHUE OJHOOOJITOBOTO COCTUHECHHUS TPU CMSTHH, TMPUHHUMAEMOE II0
Tabnuue 11.2 (mpu CMSITHH DJIEMEHTOB M3 OIMHKOBaHHOH crtanun) aubo CIT 16.13330.2017 (tabauua I.6)
(TIp¥ CMSATHH HEOLIMHKOBAHHBIX (PaCOHOK U APYTHX JIEMEHTOB);

A, Apn - TUTOIIAG CEYCHUS CTEPKHS O0sTa OPYTTO M pe3p00BOI YaCTH HETTO COOTBETCTBEHHO;

N's - YUCIIO pAaCUETHBIX CPE30B OJJHOTO OOIITA;

d b - HapyKHBII TUAMETP CTEPXKHS OOJITA;

Zt - HauMCHbIIad CyMMapHas TOJIIMHA COCAWHACMBIX J3JICMCHTOB, CMCINACMBIX B OJHOM
HaIIpaBJICHUU,

Yb - k03 duiHeHT ycaoBus paboTel coeauHenust, onpeaensempii mo CIT 16.13330.2017 (tabauua

41);
Y¢ - koaddurment ycnosuii pabotsl (cM. Tabaunuy 5.1).
Tabauua 11.2 - PacueTHble CONPOTHBJIEHUS CMATHIO 3JIEMEHTOB, COeJUHSIEMbIX 00J1TAMU
BpemenHoe conpoTuBiieHrE Pacuernbie conpotunenus R pp, H/MMm 2, CMSITHIO 3JIEMCHTOB,
CTaJIU COEINHIEMBIX COEIMHIEMBIX 00ITaMH KjIacCca TOYHOCTH
51eMeHTOB R yn, H/MMm 2 A B
300 465 390
330 510 430
360 560 475
390 610 515
420 640 540
450 690 580
480 730 615
510 775 655
IIpumeuanue - 3Ha4eHHs PACUETHBIX CONPOTUBIICHUH, YKa3aHHbBIE B HACTOSIIEH TaOIUIIe, BBIYUCIICHBI
o popmymnam CIT 16.13330.2017 (pasaen 4) ¢ okpyraesnem 10 5 H/mm 2,

11.1.12 Tlpu npeiictBuM Ha OONTOBOE COEAUHEHHE CHIBI N, MPOXOJAIICH udepe3 LEHTP TKECTH
COCTMHEHMS, PACTIPEICIICHIE dTOW CHJIBI MEXIy OONTaMu CJeayeT NMPUHUMATh PaBHOMEPHBIM. B sTom
ClIy4ae KOJMYeCTBO OOJITOB B COSMHEHHH CIEAYET OMpPeNesITh Mo hopMyie

=N /Foin (1116

rae F min - MEHUMaNsHOE U3 3HaueHui F vy, Fp mim F 1, Beraucaenasix corimacuo 11.1.11.

11.1.13 Tlpu peiicTBuM Ha OOJTOBOE COEAMHEHHWE MOMEHTA, BBI3BIBAIOIIECTO CIBUT COCTUHSIEMBIX
JJIEMEHTOB, paclpeiesieHne YCHINA Ha OONTHI ClelyeT MPUHUMATh MPOMOPIIMOHATBHO PACCTOSHUSM OT
[IEHTpa TSHKECTH COSMHEHUS JI0 pacCMaTpUBaeMoro Oosra.

Ycunue B Hanbosiee Harpy>KeHHOM 00JTe N bmax HE IOJDKHO MPEBBIIIATh MEHBIIIETO M3 3HAUYCHUN
Fvu Fp, Beruuciennsrx mo 11.1.11.

11.1.14 Tlpn onHOBpEMEHHOM JIE€WCTBUU Ha MeTu3 caBura N ¢ U pacTsokeHds Np, IpU YCIOBUH,
4yTt0 N ¢ 1 N p onpesienieHsl pacueToM, HauOoJee HaMPsHKCHHBIH METH3 CIIEAYeT MPOBEPSITH MO hopMyIie
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2 2
— + — Sl
.(11.17)
[Ipy 5TOM JOMOJHUTENBHO CJEIYeT TMPOBEPATH HECYIIYI0 CIIOCOOHOCTh METH3a IO

OJTHOBPEMEHHOMY CMSITHIO W BBIPBIBY HU3-TIOJI TOJIOBKH METH3a HAmMOOJIee TOHKOTO W3 COCIUHSIEMBIX
3JIEMEHTOB 10 (hopmyie

2 2
Np Yo (N

F, Fb <1
.(11.18)

11.1.15 3navenus kod>pduuuenta Ymz A1 BUHTOBBIX, 3aKJIEMOYHBIX U JHOOEIBLHBIX COEIUHEHUM B
3aBHCHUMOCTH OT XapakTepa uX padoThl MpUBEIeHHI B Tabvue 11.3.

Taoauna 11.3 - KodxdduumeHTnl yc10BUii padoThl COeAMHEHN HA CAMOHAPE3A0IMX BUHTAX,
"caenbIX" 3aKjenkax u a0dessx

XapakTep paboThl COSTUHEHUS Ym2

CamoHape3aronime "Cnenbie" | robenu
BUHTBI 3aKJICTIKH

CoenuHeHHUs ¢ METHU3aMH, Pa00TAIOIIMMHU HaA cpe3

CMsTHE COETUHIEMBIX 0,55t<0,7 mm 1,6 15 1,25
3JIEMCHTOB 0,7<t<2.0 mm 1,45

Pa3pbIB coequHsAEMOro 31eMeHTa 0 CEYEHUIO 11 1,1

HETTO

CoeanHenusi ¢ MeTH3aMH, pa00TAlOIMMH HA PacTsIKeHUe

OTphIB 251eMeHTa uepe3 mpecc-mandy 1,2 1,25 1,25
BrIpeiB MeTH3a 13 3IIEeMEHTa 1,1 -
IIpumeuanue - Bo Bcex Apyrux cirydasx pabOThl COSTMHEHUH, a TAK)KE €CITM HOPMaTHBHAs HEeCyIast
CIOCOOHOCTH METHU3a OIpe/iesieHa Mo pe3yibTaTtaM ucrbiTanuil (cMm. 11.1.2) 3Hauenune Ymz = 1,25.

11.1.16 Ilpu mnNpuUMEHEHHWH COEIMHEHHMS Ha CaMOHApPE3aAIUIMX M CAaMOCBEPISIIMX BHMHTAX,
"cnenpix" 3aKIIeTIKaX U 00X TOJKHBI OBITH COOJIIOICHBI YCIIOBHUSI, IPUBEICHHBIE B Tabanue 11.4.

11.1.17 TIporHo3upyeMblii CpPOK CIY>XObI METHU30B [OJKEH OBITh HE MEHEE CpOKa CIIyKOBI
HECYIIMX KOHCTpyKuui Kapkaca. [loaTrBepxaeHue cpoka ciyKObl OCYIIECTBISIETCS Ha OCHOBaHUU
OTIBITHBIX JIaHHBIX WJIM HATYPHBIX UCTIBITAHUN B COOTBETCTBUU C JICHCTBYIOIIMMHU CTaHIAPTAMHU.

Taoauua 11.4
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Tun coennHenus Ha Xapaktep VYcnoBus npuMeHeHus Jnana3oH NpuMeHEHUs
METH3ax paboThI METH30B B COSIUHCHUH COCIMHEHHUS
COCTUHCHUS
CoenuHeHus Ha CaBur Fv>1,2Fp 3,0=d=<8,0 mm;
caMOHape3aroux 1 R un<550 MIla
CaMOCBCPJIAIINX PacTsbkeHIe F1,2F o 3,0<d<8,0 mu:
BHHTaX
Fi=1,2Fo 0,5=t=1,5 mm;
t120,9 mm;
R un=550 MIIa
CoeauHeHus Ha Casur Fv>1,2F 2,6=d=<6,4 mm;
"crenpIX" 3aKICNKaX | PacTsoKkeHHe F1,2F R un<550 MIla
Jro6enpHbIC CaBur Fv>1,5Fp 3,0<d<8,0 mm;
COCIMHCHUA st d = 3,7 mu tsup=4,0 mm;
st d = 4,5 M tsup=6,0 mm;
it d = 5,2 MM tsyp=8,0 mm;
R un=550 MIIa
Jlro0enbHbIC PacTsxenue F1,2F p; 3,0=d<8,0 mm;
COCTMHCHUA F=1,2Fo s d = 3,7 Mm tsyp=4,0 mm;
st d = 4,5 M tsup=6,0 mm;
st d = 5,2 M tsup=8,0 mm;
0,5=t=1,5 mm;
t126,0 mm;
R un=550 MIIa
Mpumeyanus

1 B Hacroseit Tabnuiie NpUMeHEHB! cleAyroe 0003HaueHus: t - TONIMHA HanOoJiee TOHKOTO U3
COEIMHAEMBIX JIEMEHTOB; t 1 - TOJIIMHA HAau00JIee TOJIICTOrO U3 COEANHAEMBIX JIEMEHTOB; d -
HOMUHAJIbHBINA JMaMeTp METH3a; t sup - TOJIIMHA 0A30BOT0O AJIEMEHTA, K KOTOPOMY KPEMUTCSI METH3
(BUHT Uiy 1100€71b); R un - BpeMEHHOE CONPOTHUBIIEHNE CTAIU COETUHAEMBIX 3JIEMEHTOB.

2 MeTu3bl AOMYCKaeTCs UCTIONIB30BATh B IPYTrOM JIMAIia30He IPUMEHEHHS, €CIIM UX HeCyIas
CITOCOOHOCTH OTIpeiesieHa 0 pe3yJIbTaTaM HCIBITaHHH.

3 3a1<J1az[Ha${ TOJIOBKA 3aKJICIIKH/TOJI0BKA BUHTA MOXKET OBITh PAaCIIOJIOKCHA HAL 0oJiee TOHKHUM U3
COCIUHACMBIX 3JICMCHTOB.

11.2 TpeGoBanusi K pacCTAHOBKE METH30B B COeIMHEHMSIX

11.2.1 MwuHuUManpHO JOMYCTHMBIE PACCTOSHUSA MEXAY METH3aMM M OT HMX OCE 10 Kpaes
COEIMHIIEMBIX AJIEMEHTOB MpeIcTaBleHbl Ha pucyHke 11.1 u npuHuMatorces no tabaunue 11.5.
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HanpaeneHue
AENCTBUA Harpys3ku

<+“—>

Pucynox 11.1 — Pacnioyioxkenne METH30B B COeIHHEHHH

Taoauna 11.5 - MuHuMajbHbIe JONMYCTHMbIe PACCTOSTHUSI MEXKAY MeTH3aMHU OT HUX oceil 10
KpaeB COeUHsIeMbIX 3JIEMEHTOB

B mmnmerpax

Pasmep no Tun metuza
pucyHky 11.1 3akJienka CamoHape3aromuit Jro6ens Bonr
2,6<d<6,4 BUHT 2,6<d<6,4 (min M6%)
3,0=d=8,0
e1 1,5d o** 3,0d 4,5d 2,0d o (mpu t > 2,0);
3,0d o (mpu t=2,0)

€2 1,5do 1,5d 4,5d 1,5do
p1 3,0do 3,0d 4,5d 2,5do
p2 3,0do 3,0d 4,5d 2,5d o

*TIo FTOCT P MCO 8765.

** d o - TMaMeTp OTBEPCTHS MO 3aKJICTIKY HITH OOJT.

11.2.2 I[I/IaMCTp OTBCpCTI/Iﬁ oA BHHTBI JOJDKCH OTBCYATH Tpe6OBaHI/I}IM TCEXHUYCCKUX
PErIIaMCHTOB U3TOTOBUTEIIA. Ot PErIIaMCHTBI JOJI’KHBI OBITH OCHOBAHKI Ha CICOAYIOUX KPUTCPUAX:

- MOMCHT 3aKpy4YuBaHHA [JOJIKCH OBITh 6OJ'IBI_HC, 9€M MOMCHT, TpeGyeMHﬁ AJid Hape3aHUA
p€SB6BI B COCOAUHIACMOM DJICMCHTC,

- MOMCHT 3aKpy4MuBaHHA OOJIKCH OBITH MCHBIIC, YCM MOMCHT, BBI3BIBAIOIIHIM cpe3 pe3L6BI NN
T'OJIOBKHU METH34,

- MOMCHT 3aKpy4YUBaHUS JOJIZKCH ObITh MeHee 2/3 MOMCHTA, CPE3aroUICro roJIOBKY METHU34a,

- 3aKjIaJIHas I'OJIOBKA 3aKJICIIKHU, a4 TAaK¥KC I'OJIOBKM CaMOHAPEC3ar0IUX BUHTOB U I[IO6€JICﬁ JOJIDKHBI
OBITH PacCIioJIOKCHBI HaQ 0oJiee TOHKHM U3 COCAUHSACMBIX JINCTOB,

- IPUBEJICHHBIE BBIIIE MPaBHJIA pacyeTa "ClenbiX' 3aKJICNOK MPUMEHUMBI TOJIBKO B TEX CIydasX,
KOTJ]a TMaMeTp OTBEPCTHS MPEBBIMIACT JHAMETP 3aKJIENKH He Oosee ueM Ha 0,1 MM.
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11.3 TpebGoBaHusl K NPOCKTUPOBAHUIO CBAPHBIX COeIMHEHM i, BHITIOJIHEHHBIX KOHTAKTHOM TOYeYHOM
CBApKOM

11.3.1 ToueyHyro CBapKy, BBITOJTHAEMYI KOHTAKTHBIM METOJIOM JIHOO METOJOM MPOIUIaBICHHUS,
cilelyeT MCHOJb30BaTh JUIsl MPOKATHOIO WJIM OIMHKOBAHHOIO MpoKarta TojaumuHoN 10 4,0 MM mpu
YCIIOBUH, UTO 00Jiee TOHKAs COeIMHsAeMasl YacTh UMEeT TONIUHY He 6osee 3,0 MM.

11.3.2 PacueTHy0 HECyIIyl0 CIIOCOOHOCTh CBAPHBIX TOYEK BBIYHMCISAIOT IO NMPUBEICHHBIM HUXKE
dbopmyam.
Hecymryro ciocoOHOCT Ha cMsATHE U pa3phiB F th BEIAUCIAIOT 10 hopMynam

o t<t <25t I;[b=2’7VFCiSRlJn/Ym2 1 (11.19)

ecin ty > 2,5t, TO F tp IIPUHUMAIOT paBHBIM HAUMEHbIIEMY U3 3HAYEHUI:
F.=2,7)t /
2
F,=0,7 /
Ftb = 3,1tdsRun / YmZ, (1122)

e t - TOJIUHA Hanboiee TOHKOTO MPHUCOEANHEHHOTO 3JIEMEHTA WIIH JIHCTa, MM;
t1 - TomMHA HanboJee TOJICTOrO NPUCOETMHEHHOTO AJIEMEHTA WU JINCTA;

ds - BHyTpEHHUIT MAMETP JJIEKTPO3aKIICIIKH, PABHBIIA:

- Ipu cBapke nporuiaBieHueM ds = 0,5t + 5 mm;

=5t
- IIpY CBApPKE COIIPOTHUBIICHUEM ds SV—‘ ;

Ym2 - koo dunment HagexxHoctn coeaunenust (cm. 11.3.3).
Hecymryto cnocoGHOCTH Kpasi 3JieMeHTa Ha pa3phiB F ¢ BEIMUCIAIOT 110 hopmyIie

Fe = 1,4telRun/ sz. (1123)

Hecyiyto ciocoOHOCTh COSTUHEHHUS IO CeUeHUI0 HeTTO F n Beraucisiror o dopmyne (11.4),
Hecymiyro cioco6HOCTh Ha cpe3 F v Beraucistor o popmyiie

_ 6 °Ryp
K= 4—

ymZ

. (11.24)

HpnMeanne - B coenuHeHnn J0KHEI CO6JIIO,IL3.TLCH CJIICAYyIOIHnC yCIOBHUA:

F =125F, . K, =1,25F, . YK, >1,25F,

2d,<e,<64d, .
PacnionokeHne Touek CBapKM B COCIWHEHMM TpHUBeACHO Ha pucyHke 11.1, rae X
3d<p, <8d . e<4d . 3d<p,<6d

11.3.3 Tlpu ompeneneHUM Hecylield CHOCOOHOCTH CBAapHBIX TOYEK B COOTBETCTBUMU C 11.3.2
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K09 (QUIMEHT HAIEKHOCTH COEAUHEHUS IIPUHUMAIOT PaBHBIM Tm2 = 1,25,

11.3.4 Pazmep ds cBapHOI TOYKH JOJKEH OBITH MOATBEPIKIIEH IMOCPEICTBOM HMCIBITAHUM Ha Cpe3
C HCIOJIb30BAaHUEM HAaXJIECTOUHBIX OOpa3loB C OJAMHOYHBIM KpEIUJICHHEM, KaK IOKAa3aHO Ha PUCYHKe
11.2. TonmmHBl COEAMHSIEMBIX AJIEMEHTOB 00pasla JOJHKHBI ObITh PAaBHBI PEATHM30BAHHBIM B KaXKIOM
KOHKPETHOM CIIy4ae.

Fsq Fsq
L - — D —— - — ' —
»‘ L ds > 400 mm - »‘ Lr ds
Cerapka | Ceapka
CONpoTUBNEHNEM | A nponnaeneHvem
I
@ 6ds
! 1
3,5ds < e < 5d; 1S

Pucynok 11.2 — Odpa3ubl 111 HCOBITAHHH HA CPe3 CBAPHBIX TOYEK
11.4 TpeGoBaHusi K NPOEKTHUPOBAHUIO CBAPHBIX COEJUHEHHNH C YIJIOBHIMU IIBAMH

11.4.1 TpeboBaHusi HACTOALIETO MOJpa3ea ClIeayeT MPUMEHITh PU MPOEKTUPOBAHUU CBAPHBIX
COEJMHEHUI BHAXJIECTKY, BBIMOJIHEHHBIX TyrOoBOH CBAapKOH, C OCHOBHBIM MaTepUAJIOM TOJIIMHON He
6onee 4,0 MM. Jl11 OCHOBHOTO MaTepuana OOJbLICH TONIIMHBI HECYIIYI0 CIOCOOHOCTh CBapHBIX ILIBOB
cnenyet onpenenats mo Cr 16.13330.

11.4.2 Pa3mepsl CBapHbIX IIBOB HEOOXOIMMO BBIOMpaTh TakuM 00pa3oM, 4TOOBI MPOYHOCTH
COEIMHEHUS OIpeieNAaach TOJNIIMHON COEMHAEMOro 3JIEMEHTa WIN JIMCTa, HO HE CBAPHBIM IIBOM. JTO
TpeOOBaHUE BBIMOIHAETCS, €CIM CEYEHHWE CBAapHOTO IIBa HE MEHee HauMEHbIIeH U3 TONIIUH
IPUCOEANHSIEMbIX 3JIEMEHTOB WJIH JIUCTOB.

11.4.3 PacueTHyr0 HecyIIyo CrocoOHOCTh F w yrioBoro cBapHOro mBa HEOOXOIUMO OMPENETSTh
CJIEIYIOIIUM 00pa3oM:

= 1JIA (I)HaHFOBOFO IBa:
<
ecmt W= 2t (0,9 - 0,45Lus / B)Run / Yot (11.25)
cClin Lwys > b FW = 0,45tbRun / sz; (1126)

- U1 1000BOTO IIBA:

<
ecmn Lws=D FW = tLwe(1,0 - 0,30Lwe / B)Run / Yz, (11.27)

rae b - mpuHa coequHsIeMOi yacTu uiun ucTa (pucyHok 11.3);
L w;s - pacuetHast ;yinHa ¢raHroBoro miea (pucyHok 11.3);
L we - pacueTHas aimuHa g000Boro mBa (pucyHok 11.3);

Y m2 - KO3(hOHUIUEHT HAICHKHOCTH COCAWHEHHS, NMPUHUMACMBIA PaBHBIM Ui COCIMHEHHN C
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Pucynoxk 11.3 — CoeaHeHHe ¢ YIVIOBBIMH HIBAMH

11.4.4 Ecnu B OIHOM COEMHEHHUH HCIIONB3YIOT COYETaHUE JTOOOBBIX U (PIIAHTOBBIX YTIIOBBIX IIIBOB,
OOIIyI0 HECYIIYI0 CIIOCOOHOCTH CBApHOTO COCIUHEHHS CIENyeT ONpPeACNsATh KaK CyMMY HECYIIHX
crocobHocTel 1000BBIX U (DraHTOBBIX MIBOB. [Ipym 3TOM HEOOXOAMMO YYHTHIBATH IMOJIOKEHHE IIEHTpa
TSHKECTH M COOTBETCTBYIOIIEE pACTIPE/ICIICHNE YCUITHH.

11.4.5 VYrnoseie mBel ¢ 3PdekTuBHON amuHON MeHee 8t (t - TommmHa OOJIee€ TOHKOTO W3
COEIMHSIEMBIX 2JIEMEHTOB) B PACUETHBIX COSAMHEHHSIX HE JIOMYCKAIOTCS.

11.5 TpeGoBaHusi K NPOEKTHUPOBAHUIO CBAPHBIX COEIUHEHNI, BLINOJHEHHBIX 1YTOBOIi TOYEYHOM
CBapKoii

11.5.1 IyroByro TOYE€UYHYIO CBApPKy CJIEIyEeT MPUMEHSATh TOJBKO B COCTWHEHUSX, PabOTAIOMUX Ha
CABUT, U HE CIEAyeT HCIOJIb30BaTh IJIS COCIWHEHHUs SJIEMEHTOB WU JIMCTOB, OOIas TOJNIIMHA Xt
KOTOPBIX MPEBBIIIAET 4 MM.

11.5.2 JlyroBas ToyeuHasi cBapKa J0JKHA UMETh BHYTpeHHUH quameTp d s He meree 10 mm.
11.5.3 Ecau TonmmHa OPUCOCAMHSAEMOro 3JjieMeHTa Wiau Jmcta MmeHee 0,7 MM, TO clemyer
UCIIONIb30BaTh CBApHYIO MIaii0y (cM. pucyHok 11.4).
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I — nIpuCcOeTMHUTENBHBII JIEMEHT WM JIUCT; 2 — cBapHas 1aida; 3 — HeCyIIUii dIeMeHT

Pucynox 11.4— 1yropasi TouedHas CBapKa co CBAPHOM maiidoii

11.5.4 MuHMManbHbIE PACCTOSHHUA €min OT LEHTpa KPYIJIOM IYroBOM CBApHOM TOYKH JO
Omkaiiiero Kpas COCeJHEHM CBapHOWM TOYKM WM JO KOHIA COCJAMHSIEMOTO JJIEMEHTAa BJIOJb

CpEC3arouICro yCUJIns BbIYUCIIAROT 110 (l)OpMy.]'IaMZ

FutR,
&nin=1,8" —VYV - % <1,15
M2 g W £ (11.28)
F R,
&nin=2,1- —Vyv - %21,15
m2 mpu " , (11.29)

Trac Ym2 - KOB(I)(I)I/II_II/ICHT HaaACKHOCTH COCAMHCHU, HpHHHMaCMBIﬁ paBHBIM JJI COC,[[HHCHHfI,

BBITIOJTHCHHBIX JTyTOBOM TOYEIHOU CBapKoit, Tm2 = 1,25.
11.5.5 MwunuManpHOE paAcCTOSSHHME OT IIEHTpa KPYTIJOM CBApHOM TOYKH JO Kpas B JHOOOM

HaIllpaBJICHUHN YCUJIUA HNPUCOCIUHACMOIO 3JICMCHTA OOJIZKHO OBITh HE MEHEe 1,5d w, I'JC dw - BUIUMBIH

JIMaMeTp CBApHOU TOYKHM (CcM. pucyHok 11.5).
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Pucynok 11.5 — Toueunas qyropasi CBapka
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11.5.6 MuHuManbHOE pacCTOSHHUE B CBETY MEXKIY OBAJIbHON CBAPHOM TOUYKON M Kpaem JIHCTa B
J1r000M HaIpaBICHUU yCUIINA JOJKHO ObITh He MeHee 1,0d w.

11.5.7 PacueTHyto Hecyllyto CIIOCOOHOCTh Ha cpe3 Fw Kpyriioil cBapHON TOUKM OIPENEISAIOT IO
dbopmye

_n 2
I:w_ Z ds R/\rf
, (11.30)
rone Rwf - pacueTHoe CONPOTHUBJIECHHWE IO MaTepHally CBApPHOW TOYKH, HPUHUMAEMOE B

cootBerctBur ¢ CI1 16.13330.2017 (tabavua I.2);
ds - BHyTPEHHUIT IMaMETp CBApHOil TOUKH, BEIYHCIISIEMBIi 110 hopmyIie

ds = 0,7 - 1,5, 1o 32025 (49 37

rae dw - BUIUMBIH AUaMeTp AyroBOi CBapHOM TOYKH (CM. pucyHoK 11.5).
F w He ToJDKHA MTPEBBIIIATH 3HAUCHHA, ONIPEIEIIIEMBIX U3 CIICIYIOIUX YCIOBUM:

d 0,5
_F; <18 420
eciu 2 Run , 7o Fw = 1,5dp2t - Run / Ymz; (11.32)
0,5 0,5 0,5
©od ’ 420
18- L) <2 cgo. [ 220 F,=27" (3t)- R
I:\>un Zt I:\>un I'-\)un Tm2 )
ecimn , TO ;
(11.33)
d 0,5
_?[ ~30- 420
€CJIn Z Run , TO FW = 0,9dpzt . Run / ’szy (1134)

rane dp - 2¢deKkTUBHBIN BHEUIHUN JMAMETP CBAapHOW TOUYKH, OIpPEAeIseMbld CIEAYIOUUM
obpazom:
- JUTSL COSIMHEHUS OJMHOYHOTO JINCTA WITH JIEMEHTA TOJIIINHON t:

dp=dw-t; (11.35)
- NI COSIMHEHHS HECKOJIBKHX JINCTOB MJIH 3JIEMEHTOB OOIIEH TOJIIIMHOMN 2t

dp = dw - 22:t. (11.36)

11.5.8 PacueTHylo Hecymryto cnocoOHOCTh Ha cpe3 F v oBambHON CBapHON TOUKH ONMPEAEISIOT MO
bopmyne
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FW=[%-ds'2+hNds]Rm

,(11.37)

HO F w He JOHKHO NPEeBbIIATh 3HAYEHUH, BBIYUCIISIEMBIX O (hopmyIie

Fw = (0,5Lw + 1,67dp) 2-tRun / Yz, (11.38)

riae L w - 1irHa oBaabHOM CBapHOM TOYKH (CM. pucyHoK 11.6).

[ — IpUCOEIMHACMBII JICMEHT WJIH JIMCT, 2 — HECYIIHUH 3JICMCHT

Pucynoxk 11.6 — OBanibHasi cBapHAasi TOYKA

12 TpeOoBaHMs K IPOrPpaAaMMHOMY 00eCleYeHH IO VISl PACYeTOB KOHCTPYKIUI U3 CTAJIbHbIX
TOHKOCTEHHBIX X0JIOAHOTHYTHIX OLIMHKOBAHHBIX NpoQuJiei

12.1 KomnbeloTepHbIE TPOrpaMMbl B YacTH Tpoliecca Bepu(HUKalMKM TOJDKHBI COOTBETCTBOBATH
tpeboBanusm FOCT P MCO/M3K 12207.

12.2 KomnberoTepHble TpOrpaMMbl B YacTH MPOIECCa IMOJHOTO COMPOBOXKICHUS MPOTPAMMHBIX
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CPEJICTB JIOJDKHBI COOTBETCTBOBAThH TpeOoBanusiM [OCT P ICO/M3K 14764.
12.3 Cienyer nMpoBOIUTh pacyeThl B MPOrPAMMHBIX KOMILICKCAX, MPOMICAIINX BepUPHKAIMIO 110
COOTBETCTBYIOIIUM pa3jesiaM HaCTOSIIETO CBOJIA TPABUIL.

13 TpeboBanusi Mo o0ecneYeHU 0 KOPPO3UOHHON CTONKOCTH

13.1 TpebGoBaHusl HacTOALIETO0 pa3zeia PACHpPOCTPAHSIOTCS HA TPOCKTHPOBAHUE 3aIIUTHI OT
KOPpPO3WUU CTAIBHBIX TOHKOCTEHHBIX CTPOUTEIIBHBIX KOHCTPYKIUH W3 XOJOAHOTHYTHIX MNpoduied u
ropUpOBaHHBIX JHUCTOB. [IpOEKTHpOBAaHWE 3aIUTHl OT KOPPO3HU CTPOUTEIBHBIX KOHCTPYKIUH U3
CTAJIbHBIX TOHKOCTEHHBIX XOJIOAHOTHYTHIX OIIMHKOBAHHBIX MTPO(UIIEH ClIeAyeT BBIIIOJHATH B COOTBETCTBUU
¢ TpedoBanusmu Cl1 28.13330.

B HacTosmem pasgene ompesneneHbl TEXHHYECKHE TpeOOBaHMSA K 3allUTe OT KOPPO3UHU
CTPOUTEIBHBIX KOHCTPYKIMI 3/1aHUI M COOPY>KEHH MPH BO3JCHCTBHH ra3000pa3HBIX arpecCHBHBIX CPe
¢ remneparypoit ot Munyc 65°C no mroc 100°C.

13.2 IIpoexTHpoBaHME HOBOI'O CTPOMTENBCTBA M PEKOHCTPYKLUMU 3JaHUM U COOpPYKEHUH C
IPUMEHEHHEM KOHCTPYKUUI M3 CTaJIbHBIX TOHKOCTEHHBIX XOJIOJHOTHYTBIX OLMHKOBAHHBIX MNpoduien
HE00XO0JMMO OCYILECTBIATh C YUETOM OIbITa KCIUTyaTal[Ml aHAJIOTUYHBIX CTPOUTENbHBIX 00BEKTOB. [lpu
3TOM CIIeAyeT IpelycMaTpuBaTh AaHajIU3 KOPPO3MOHHOIO COCTOSIHMS KOHCTPYKUMH M 3allUTHBIX
HOKPBITUI C y4€TOM BHJIa U CTETIEHU arpECCUBHOCTHU CPE/IBI.

13.3 Ilpy NpPOEKTHPOBAHUM 3AIIUTHI OT KOPPO3UM JUIsI HOBOTO CTPOUTENIBCTBA HCXOIHBIMU
JTAaHHBIMU SIBJISTIOTCS:

1) mpoOIKUTENBHOCTh NMPeObIBaHNS HA MOBEPXHOCTH KOHCTPYKIMH (a30BOH IJIEHKH BJarv Mo
rOCT 9.039;

2) XapaKTepUCTUKHU Ta30BOM arpeccuBHOM cpenbl (Ta3bl, a’po30JH): BUA U KOHLEHTpALU
arpecCUBHBIX ra3oB, HAJIMYME adpo30Jeil cojiell U NbLIM, TEMIEepaTypa U BIAKHOCTh BO3JyXa B 3/IaHUU
(COOpYy’KEHUH) U CHApYX M C Y4YeTOM IMpeoOsafalolero HampaBiIeHHUs BeTpa, a TakXkKe C Y4eToM
BO3MO>KHOT'O U3MEHEHUS XapaKTEPUCTUK CPEIbl B MEPUOJT IKCIUTYaTaIl[MM CTPOUTEIbHBIX KOHCTPYKIINIA;

3) MexaHUYecKHe, TEepMUUECKUE U OMOIOrHYecKre BO3ACHCTBUS Ha CTPOUTENbHbBIE KOHCTPYKIIHU.

13.4 Tlpu mpoeKTUPOBAHUH 3ALIUTHI OT KOPPO3UU PEKOHCTPYUPYEMBIX 3JIaHUN U COOpY’KEHUH,
BBIIIOJIHEHHBIX C IPUMEHEHUEM KOHCTPYKUUH M3 CTAJIBbHBIX TOHKOCTEHHBIX XOJIOAHOTHYTBIX
OLIMHKOBAHHBIX NPOQuUIeH, UCXOIHBIMU SIBISIOTCS JaHHbIE O (PAKTUYECKOM COCTOSSHUM CTPOMTEIBHBIX
KOHCTPYKIHUHN C aHAIU30M IIPUYHH UX TIOBPEKICHUS.

13.5 KoHCTpYKIIMH 30aHUKA W COOPYKCHHH JOJDKHBI OBITH JIOCTYMHBI JUISI TIEPUOTUICCKOM
JTUATHOCTHKU (HETOCPEJCTBEHHOTO0 WM JUCTAaHIIMOHHOTO MOHUTOPUHTA), PEMOHTAa WM 3aMEHBI
MOBPSXKICHHBIX KOHCTpYKIMA. [Ipu OTCYyTCTBMM BO3MOXKHOCTH OOECIIEUCHUS] OTHUX TpeOOBaHUI
KOHCTPYKIIMU TIEPBOHAYAIILHO JTOJDKHBI OBITH 3alUIIEHBI OT KOPPO3HH Ha BECh MEPUOJT IKCILTyaTaI|H.

13.6 IlpoekTupoBaTh CTaJdbHbIE KOHCTPYKUMH 3JaHUM W COOPYKEHUH IOBBIIIEHHOTO U
HOPMaJIbHOI'O YPOBHEW OTBETCTBEHHOCTH, IOABEPIalOIIMUXCS B MPOLECCE IKCIUTyaTallMM arpeCCUBHOMY
BO3JICHCTBUIO CPETHEN U CHIIBHOM CTENEHEH, HE IOy CKAeTCs.

13.7 IlpoexTupoBaHue cTanbHBIX KOHCTpyKUUN n3 ctayned 0912 u 1412 3gaHmii U coopykeHMUi,
HaXOJSIIUXCS B €1a00arpecCUBHBIX Cpeiax, COAEPXKALIUX CEPHUCTBIM aHTHIPHUI UM CEpOBOJOPOJ] IO
rpymnme razos B, He nomyckaercs.

13.8 Ilpu mpoeKTHpOBaHMM KOHCTPYKLIMH M3 PAa3sHOPOIHBIX METAUIOB MJI OSKCIUTyaTallud B
arpecCcUBHBIX cpelax HeoOXOAMMO IMpelycMaTpUBaTh MEPBI MO MPEAOTBPALICHUI0 KOHTAKTHOM KOPPO3UU
B 30HaX KOHTaKTa pa3HOPOJHBIX METAJUIOB.

13.9 TermioTeXHHYECKUMH PacyeTaMH, MPOCKTHBIMH PEUICHUSMHU U HCIIOJHEHHEM JIOJDKHO OBITh
UCKJIIOUEHO IPOMEp3aHHe KOHCTPYKIMH OTaIlUIMBaeMbIX 3/JaHUMl M oOpa3oBaHME KOHJIEHCaTa Ha MX
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MOBEPXHOCTH.

13.10 ®dopma KOHCTPYKUMH M KOHCTPYKTHUBHBIC PEIICHUS 3JaHUH M COOPYXEHUU JOJIKHBI
UCKITIOYaTh OO0pa30BaHME IIJIOXO BEHTUJIUPYEMBIX 30H M YYacCTKOB, TJ€ BO3MOXKHO HAKOIUICHUE
arpecCUBHBIX K CTPOUTEILHBIM KOHCTPYKIIUSM ra30B, 1apOB, MbLUIX, BJIary.

13.11 Cpok ciaykObl 3aIIUTHBIX IIMHKOBBIX IOKPBITUM Ha OTPaXJAIOIIMX KOHCTPYKIUSAX B
3aBUCHMOCTH OT YCJOBHH O3KCIUTyaTallUM C pa3MYHOM KaTeropueil KOPpPO3UOHHON arpecCUBHOCTH
cieayet onpeaensath mo CIT 28.13330.2017 (tabaunua L.15). Tlpu onpeaeieHun cpoka Cay»KObl 3aIlUTHBIX
[UHKOBBIX TMOKPBITUA HAa HECYHIMX KOHCTPYKIUSX KaTErOpHI0 KOPPO3UOHHOW arpecCUBHOCTH CPEJIbl
MPUHUMAIOT Ha OJIHY CTYTICHb BBIIIIC.

13.12 Cpox ciyXObl 3alIUTHBIX MOKPHITUH Ha HECYIIUX M OTPAKIAIOIIUX KOHCTPYKIHSIX W3
TOHKOJIUCTOBOI'O OLIMHKOBAaHHOTO NPOKaTa C JOMOJIHUTEIBHBIM JAKOKPACOYHBIM HOKPBITHEM CIIEAYeT
yCTaHaBJIMBATh, KAK CyMMAapHBI B COOTBETCTBHH CO CPOKOM CITY>KOBI JIAKOKPACOYHBIX HMOKPBITHH 10
CIT 28.13330.2017 (Tabauua LL.8) u cpokoM ciyx0bl cucTeM nuHKOBOTO MOKphITHs mo CIT 28.13330.2017
(tabnuua L.15).

13.13 BpiOOp Mapok MarepuaJoB U TOJUIMHBI 3allUTHO-JEKOPATUBHBIX JIAKOKPACOYHBIX
HOKPBITUH Ul JTOTIOJIHUTENBHON 3alllUThl OT KOPPO3UU CTAJBHOTO TOHKOJMCTOBOIO OLMHKOBAHHOTO
IpoKaTa CJleIyeT HPOBOJUTH C YYETOM CpOKa CIYXKObI JIAKOKPACOYHOTO MOKPHITUS B KOHKPETHBIX
YCIOBHSX 3KCILTyaTalluH.

13.14 TIporHo3upyemblii CpPOK CIYXObl TIOKPBITHSI CJIEAYeT yCTaHABJIMBATh IO peE3yJibTaTaM
YCKOPEHHBIX KIMMATUYCCKUX HCIBITAHUNA OOpa3loB IMOKPBITHH, M3rOTABIMBAEMBIX B COOTBETCTBHU C
TpeboBanusimu Cl1 28.13330. YckopeHHbIe UCTIBITAHUS TIOKPBITHIA ciieyeT npoBouTh mo [OCT 9.401.

13.15 3ammury CBapHbBIX COEIMHEHUN  CIEQYET  BBINOJHATH  JIAKOKPACOYHBIMH WM
METAJTIMYECKUMHU MTOKPBITUSAMU B cooTBeTcTBUU ¢ Cl1 28.13330.

14 TpeOoBaHusi M0 MOKAPHOI 0€30ITACHOCTH U OTHECTOMKOCTH

14.1 CremeHb OrHECTOMKOCTH 3/JaHUN, COOPYKEHHH, CTPOCHUN U TOXAPHBIX OTCEKOB C
MPUMECHEHUEM KOHCTPYKIUH W3 CTAJIBHBIX TOHKOCTEHHBIX XOJOJHOTHYTHIX OIIMHKOBAHHBIX Ipoduiieit
ClielyeT yCTaHaBIUBATh B COOTBETCTBUU ¢ TpeboBanusimu [2] u Cl 2.13130.

14.2 OrHeCTOMKOCTh KOHCTPYKIIUN U3 CTAJIBHBIX TOHKOCTEHHBIX XOJIOJHOTHYTBHIX OIMHKOBAHHBIX
npoduneil 1omkHa ObITh 0OecrieueHa MEPONPUITUSIME B BUJIE OTHECTONKUX MOKPBITUNH KOHCTPYKTHBHBIX
9JIEMEHTOB WJIM OOINMBKOW W3 OTHECTOMKUX TUIMTHBIX MAaTE€pUaOB, KOJMYECTBO CJIOEB KOTOPOU
HE0O0XO0IMMO MOAOUPATH MOJI KOHKPETHBIE IPOTHBOIIOKAPHBIE TPEOOBAHMUSI.

14.3 YcnoBue noxkapHoi 0€30MacCHOCTH KOHCTPYKIUH SIBJISIETCS OTpaHUYEHUEM JJIs IPUMEHEHUS
pa3IMYHBIX BHJIOB YTEIUIUTENEH B CHUCTeMax, I/Ie Hecyllas CIIOCOOHOCTh KOMOWMHHPOBAHHBIX CTEH
OIpECACIIACTCA BSaHMO}IeﬁCTBHCM MCXKAY JIETKUMU CTaJIbHBIMH HpO(i)I/IJ'IﬂMI/I n  yTCIUIAIOIIUM
HAMOJIHUTENEM (HampuMep TEHOMOJUCTHPOIOM WM TEHOIMOJUYPETaHOM), HAXOJSAIIUMCS MEXIY
CTaJIbHBIMH MPOPHIISIMHU.

IIpunoxenne A
(cnpaBo4Hoe)

MeToauka onpeaejieHUs YIAPHOl BA3KOCTH TOHKOJUCTOBBIX 3JIEMEHTOB TOJIIMHOM 10 4,0 MM nipu
OTPHULATENbHBIX TEMIIEPATYPax

A.1 ObnacTp NpUMeHeHHn s
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Hacrosiee npusokeHne pacnpoCTpaHseTCss Ha HWCIBITaHUS TOHKOJMCTOBOTO IMPOKaTa, B TOM
YHUCJIe Ha OIIMHKOBAHHBIM XOJIOAHOTHYTBIA MPOGUITH, TOIHHON 10 4,0 MM.

A.2 MeTtoa oT0opa o0pa3noB

A.2.1 Metoa BBIPE3KH 3arOTOBOK JIJIsi M3TOTOBJICHUS 00pa3IloB, OPUCHTAIIMS OCH KOHIIEHTPATOPA,
TEXHOJIOTHSI BBIPE3KHM 3aroTOBOK M HW3TOTOBJICHHS OOpa3IOB - B COOTBETCTBUHM C TPEOOBAHUSIMU
FOCT 9454.

A.2.2 Tlpm BbIpE3KE 3aroToBOK 0Opa3lloB HEOOXOIMMO U30erarb HakKJIema W Harpesa,
M3MEHSIONIMX CBOMCTBA MeTajla, €CJIM HE MPEAyCMOTPEHO HWHOE B HOPMATHUBHBIX JIOKYMEHTAaX M
TEXHUUYECKOH TOKYMEHTALUU Ha TMPOAYKIIHUIO.

A.2.3 JlomyckaeTcsi HCIOJIb30BaTh OOpa3lbl C HEOOPaOOTaHHBIMH MOBEPXHOCTSIMHU, pPa3zMEpbI
KOTOPBIX COOTBETCTBYIOT TpeOOBaHUSAM 00pa3roB tuma 4 wim 14 mo FOCT 9454,

A.2.4 Jluctel npoduis TommuuHoi 3,0-4,0 MM J0ITyCKaeTCsl UCTIBITHIBAT HA YJIAPHYIO BSI3KOCTH B
BUJIC OT/ICTBHBIX IUIACTUH C KOHIIEHTPATOPOM.

A.2.5 13 00pa31ioB TONMMUHON 10 2,5 MM M3rOTAaBJIMBAIOT MaKeT TOMMUHON He MeHee 3,0 mm. [Ipu
W3TOTOBJICHHH TIAKETHOTO O0pasiia ClIeAyeT WCIOJIb30BaTh OJWH M TOT XK€ MPOoQWiIb C OJIMHAKOBOU
TOJIIIUHOM (TO €CTh U3 OAHOM MapTUU POPHIIA).

A.3 KOHCTPYKTHBHBIE 0COOCHHOCTH M3Ir0TOBJICHHS ITAKETHOI0 o0pa3ua

A.3.1 IInockue 3aroToBKU pazMepamu 55X8 MM COOMpArOT B MakeT OOIIeH TONIMHONW HE MEHee
3,0 mMm.

A.3.2 TlakeTHbIil 0Opa3el ¢ MOMOIIBIO CTPYOIIMH 3aKPETUISIIOT OT B3aUMHOTO CMEIIECHUSI TUIOCKHUX
3aroTOBOK.

A.3.3 Ha paccrostauu (17,5 + 0,1) MM oT ocu Hajgpe3a pa3MevaroT JBa OTBEPCTHS.

A.3.4 CgepiieHne TmaKeTHOro oOpas3lia MTPOBOIAT cBepyioM guamerpom 2,2 mm. [lmockue
3aroTOBKH B MMAKETE CTATHBAIOT BUHTAMH TUaMeTpoM 2,0 MM.

A.3.5 Ha nmaketHoM o0pasiie cO CTOPOHBI, TPOTHUBOIOIOKHON IBIKCHHUIO YJIapPHOTO MEXaHHU3Ma
Kompa, HaHociaT V- umn U-o0passbeiii Haape3. TpeOoBaHHsS K T€OMETPUM U TOYHOCTH HM3TOTOBICHUS
Hajpesa - B cooTBeTcTBHM ¢ [OCT 9454,

A.3.6 TloBepxHOCTh TOpIIA MAKETHOTO OOpa3iia MOABEPralOT MEXaHMUECKON 3a4MCTKE 3aIOJIUII0
CO CTOPOHBI yJIapa MOJIOTA JIJISl COXPAHEHUS €r0 YCTOMUNBOCTH IPHU MCIIBITAHHH.

A.4 Anmaparypa U MaTepuaJbl

A.4.1 VcnblTanus Ha yaapHbId M3ru0 makeTHOro oOpasla MPOBOJIAT C IMOMOINBIO KOIpa C
HOMUHAJIBHOW MoTeHnansHoM 3Heprueit Mastauka 300 Jx (30,0 kr - m).

A.4.2 KoHCTpYKTHBHBIE OCOOEHHOCTH KOIpa MpuHUMaloT 1o [OCT 9454, JlomyckaeTcs NPUMEHSTh
croco0bI oxyaxaeHus: 0opasios u TepmomMeTpsl o 'OCT 9454,

A.4.3 Jlna BU3yanpHOrO HaONIONEHUS TMOBEPXHOCTEH M3JIOMOB IMAKETHBIX 00pa3IOB MPUMEHSIOT
ONTHYECKHE TPUOOPHI ¢ yBenudeHueM oT 10-kpatHoro g0 40-kpaTHOTO.

A.4.4 W3mepenue pabodero cedeHHs MAKETHOro oOpas3lia MPOBOMAAT IITAHTEHIUPKYJIEM TI0
rOCT 166.
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A.5 [ToAroToBKa K MCNBITAHUIO U TIPOBeIeHNe UCTILITAHUI

A.5.1 I[ToaroToBKy W MPOBEICHHUE UCTIBITAHUN CIIEAYET MIPOBOIUTH B COOTBETCTBUM ¢ [OCT 9454,
A.5.2 CymmapHyro paboTy yaapa MakeTHOTO oOpaslia ONpeAeNIOT IO IIKajle MasTHHKOBOTO
KOIIpa.

A.6 O0paboTKka pe3yibTATOB UCNILITAHUI

A.6.1 VcnblTanus MPU3HAIOT YCHEIIHBIMH, €CIHM IPOU3O0ILIO pa3jeieHle MakeTHOro oOpasia Ha
JIBE YacTH. 3a pe3ybTaT HCIBITAHMS IPUHUMAIOT pa0boTy yaapa.

A.6.2 3a pe3ynbTaT HCHBITAHUS OJHOTO CJOs (IUIOCKOM 3aroTOBKM) IIaKETHOro oOpasua
NPUHUMAIOT YaCTHOE JieJIeHHs paboThl yJapa pa3pylIeHHs MakeTHOro o0Opasla Ha KOJMYECTBO CIIOEB B
IaKeTe NpPU YCIOBHH, YTO BCE CIOM (IUIOCKHME 3aroTOBKM) Pa3pyLIMIUCh MO OJHOMY MEXaHH3MYy -
BSI3KOMY HJIH XPYITKOMY.

A.6.3 llpu mosiBIIEHMH B TAKETHOM 0Opasle CII0OEB C Pa3IUYHBIM MEXaHH3MOM pa3pyIIeHUs
CleyeT MPUHATh, YTO BKJIAJA CIOSI C XPYNKUM KPHCTAJUIMYECKUM CTPOCHUEM H3JIOMa PaBeH HYIIIO.
VY napHyto BA3KOCTh OCTAJIbHBIX CJIOEB YCTAHABIMBAIOT B COOTBETCTBUHM C YKa3aHUsAMH A.0.2.

A.6.4 Ilpu nmnosiBIeHMM B MAaKETHOM 0Opaslle CMEUIAaHHOIO MEXaHW3Ma pa3pyLICHHs
(XpymKHii + BSI3KUA, TO €CTh SIMOYHBIM W/WUM TJIACTUYECKUHA CIBUT), CIEIyEeT U3MEHEHHUEM TeMIIepaTyphl
ucneitanus (¢ marom ot 10°C go 20°C) HaiiTu ycioBHe MO BUAY H3JIOMa JJIA OJHO3HAYHON TPAKTOBKHU
MEXaHMU3Ma pa3pyLIEHUs - BA3KUNA WM XPYIIKUH.

A.6.5 3a KpUTHYECKYIO TEMIIEPATYPY XPYNKOCTH TOHKOJMCTOBBIX CTaje ToamuHou 10 4,0 MM
IPUHUMAIOT TEMIEPATYPY, MPU KOTOPOU ylIapHasi BI3KOCTh JOCTUTAaeT HOPMATUBHOTO (KPUTEPUATBHOIO)
3HAYEHUS.

A.6.6 3a KpUTHYECKYIO0 TEMIIEPATypy XPYIKOCTH CTaJbHBIX TOHKOCTEHHBIX XOJIOZHOTHYTBIX
npodmieit Mmapok 220-450 FOCT 14918 nmpuHUMAIOT TEMIIEpaTypy, MPU KOTOPOH yAapHas BSI3KOCTb CTaJA
cocrasnser 34 Jlx/cm 2,

A.6.7 3a KpUTHUECKYIO TeMIepaTypy XpyHKOCTH A mpoduieidl TommuHOW 2,5 MM U MEHee,
UCHbITaHHBIX Ha oOpasuax Hlapnu (tun 14 mo NOCT 9454), npuHUMalOT HOPMATUBHOE 3HAUEHUE yIapHOU
Ba3KkocTH 24 J/cM 2 Y YCIIOBHH, 9TO JIOJIA BSA3KOH COCTABIAIONIEH n3IoMa - He MeHee 85%.

A.6.8 Jlomyckaercs ycTaHaBIMBaTh HOPMAaTHBHOE 3HAYEHHME yNapHOW BA3KOCTU IO pe3yJsibTaTamM
KOHTPOJIbHBIX UCIIBITAHUH.

A.6.9 Pe3ynbTaThl H3BMEPEHU BHOCST B TIPOTOKOJI UCTIHITAHUH.

Ipunoxenune b
(00s13aTeILHOE)

TpeGoBaHus M0 NPOEKTHPOBAHHUIO M PACUYeTy OT/ACJbHBIX BUI0B KOHCTPYKIU I

b.1 TpeGoBanus kK MPOroHam M NOJA00HBIM 0AJTOYHBIM KOHCTPYKIHMAM

b.1.1 TpebGoBanus, mMpuUBEICHHBIC B HACTOSIIEM pasjeiie, PacIpPOCTPAHSIIOTCS Ha MPOTOHBI U

0’ C/tSZO _

O6anku Z-obpasnoro, C-o0pa3Horo, Z-o6pa3Horo, norepeyHoro ceueHust ¢ h/t< 16 TUTSt
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< o
OJIMHOYHOT'O KPaeBOro OTruoa, d/t<20 . JUISL IBOMHOTO KPaeBoOro oTruoa.
IIpumeuyanue - YKa3anHbIe BbIlIe apaMeTpsl h, t, ¢ u d mpuBeneHbI Ha pUcyHKax Tabanubl 7.1.

b.1.2 TpeGoBaHMs HACTOSILEro pasjesia PacHpOCTPAHSIOTCS HAa PACKPEIUICHHBIE M3 IUIOCKOCTH
n3ru0a OAHONPOJIETHBIE U HEpa3pe3Hble HEMIPEPHIBHBIC IPOTOHBI.

b.1.3 TpeOGoBanust HacTosmero pasjena TaKXKe HPUMEHSIOT JUIS  XOJIOJHO(OPMOBAaHHBIX
3JIEMEHTOB, UCIIOJIb3YEMBIX B KauecTBe (haxBepka, OaJIOK NEPEeKPHITHIA U APYTUX MOJOOHBIX THIIOB OAJIOK,
KOTOPBIE PAaCKPETIIICHBI HACTHIIOM.

b.1.4 IlonHOE HempepbIBHOE PACKPEIUIEHHE U3 TUIOCKOCTH M3TH0a MOXET CO37aBaThCs CTATbHBIM
HACTUJIOM C TPANelHEBUIAHBIMH TOPpaMH HIM KAaCCETHBIM MPO(GUIEM, HENPEPHIBHO COCIMHEHHBIM C
NOJKOH MpOroHAa 4Yepe3 HW)KHUE TOJNKH HacTWia. [IporoH, COeIMHEHHBIH C HACTWIOM C
TparnenueBUIHBIMU TOPpaMu, TOMYCKACTCS CUATATh PACKPEIIICHHBIM U3 IIOCKOCTH, €CIIM BBITOIHSIIOTCS
TpeboBanus b5.1.5. B apyrux cimydasx (Hampumep, NpH KPEIUIGHUH HACTHJIA 4Yepe3 BEPXHHE MOJKH C
NPUMEHEHHEM CEJIOBUIHBIX IIali0) CTENEeHb 3aKPEIUICHHS CIIEAYET ONPEACISITh UCIIBITAHUAMH.

b.1.5 Ecnm HacTun ¢ TpamenueBHIHBIME TOQpaMH COSAWHEH C TIPOrOHOM U YCIIOBHE,
BhIpaKeHHOE HepaseHcTBOM (B.1), yIOBJIETBOpSETCS, TO MPOTOH MOXHO CYHMTATh PACKPEIJICHHBIM B
IJIOCKOCTH HACTHJIA:

n n /0
s>| El,- = +Gl+El,- = -0,25h° =
L L

, (b.1)

rae S - CABUTOBas JKECTKOCTb, o0OecreyrmBaeMasi HaCTUJIIOM U3 To(pupoBaHHOTO Mpoduis (CM.
6.1.9) win kaccetHoro npo¢uns (cM. b.4.5.3) 1151 paccMaTpUBaeMOro AJIEMEHTA;

|® - cekTOpHATBbHBII MOMEHT MHEPLIUH MTOJTHOIO CEUYEHHUS TPOrOHa;

|t - MOMEHT HHEPLMHU MTOJIHOTO CEYEHUS IPOTOHA MPU CBOOOIHOM KPYUECHHH;

|y - MOMEHT MHEPLMHU MOJTHOTO CEYEHHUS TPOTrOHAa OTHOCUTENILHO OCH Y;

L - mposnet nporosxa;

h - BeICOTa MOTIEPEYHOr0 CEYCHUS MIPOTOHA.

IMpumeuanue - Popmyny (b.1) gomycKaeTcsi MPUMEHSTD ISl OLCHKH YCTOWYUBOCTH MOSICOB 0AJIOK
U3 TUIOCKOCTH B COYETAHMM C JIPYTMMH TUIAMH HacTwia (He paccMoTpeHHbiMH B 65.1.9 u 5.4.5.4), npu
YCIIOBUH, YTO 3HAYEHHE CABUTOBOM KECTKOCTU S OMpeNeleHO pacueTaMy, OCHOBAaHHBIMU Ha pe3yJibTaTax
9KCIIEPUMEHTAIBHBIX UCCIEA0BAHNN.

b.1.6 IlporoH nomkeH HMeTb Ha ONOpax JeTaj, IPEMATCTBYIOIINE €ro KpPY4YeHHID |
TOPU30HTAILHOMY OOKOBOMY CMEIEHHMIO Ha onopax. BimsHue ycuiamii B MIOCKOCTH HACTHIIA, KOTOpPbIE
NepeJaroTcsl Ha OMOPhI MPOTOHA, CIIEyeT YUUTHIBATh MPU PacyeTe ONOPHBIX JeTaleH.

b.1.7 Coenunenne nporoHa ¢ HaCTUJIOM MOJKET JOINYCKAaTh YACTUYHOE 3aKPEIUVIEHUE MPOTOHA OT
KpY4YeHHs. DTO YaCTUYHOE 3aKPEIUICHHE OT KPYyUeHHUsS MOKET OBITh MPEICTABIECHO B BHUJIE YIJIOBOM CBSA3H
¢ xkectkocThio C p. HanpsikeHus B cBOOOAHOM IOsICE, HE COEIMHEHHOM HETOCPEACTBEHHO C HACTHJIOM,
JIOJDKHBI OBITH TAK)KE PACCUMTAHBI C YUYETOM BIMSHHUSA U3rH0a B paboyeil MI0CKOCTH U KPYUYeHHUs, BKITI0Yas
U3ru0 U3 MIIOCKOCTH B PE3YJIbTaTe UCKPUBIIEHUS MTOIIEPEUHOTO CEUEHUS.

b.1.8 Eciiu cBOOGOAHBIN MOSC OJHOMPOJIETHOTO MPOrOHA CXKAT MPU OTPHULIATEIBHOM Harpyske, TO B
pacueTe JOJKHO OBITh YYTEHO YBEJIMYEHUE HAPSKEHUH OT KPYUEeHHUs U U3ruoa.

B.1.9 CnaBuroBast >XeCTKOCTh HacTWIa C TpAaNEUEBUIHBIMU TOppaMH TP YCIOBUU €rO
COEJMHEHUsI C NPOrOHOM B KaX/10H BOJHE, a TaKXKe INPH YCIOBHUM COEIUHEHHS IEMEHTOB HAacTUIIA

10.03.2025 Cuctema TAPAHT 105/145



Csop npasun CIT 260.1325800.2023 "KoHCTpyKIMM CTaIbHBIE TOHKOCTEHHBIE U3 XOJIOJHOTHYTHIX. . .

MEXIy CO00# B KaXI0W BOJIHE B MEPEXJIECTe B HHIOTOHAX OMPEACISICTCS Ha OCHOBAHUHU IKCIIEPUMEHTA
nubo 1o cnenyromiei Gopmye

3
s:1ooth? 50+10 - 1/ broof %

, (B HpIOTOHAX) (B.2)

rze t - pacueTHas TOJIIMHA HACTHIIA;

D roof - IIMpUHA KPOBJIHK TIO CKATY;

d pur - IIAr IIPOTOHOB;

hw - BeicoTa ro)poB HacTHIIA.

IIpumeyanue - Bce pazmepbl IpUBEACHBI B MHUJUIMMETPAX.

Ecniu mpodunupoBaHHBI HACTUI KPEMUTCS K MPOTOHY uepe3 BOJHY, TO BMECTO S cieayeT
npuaumarts 0,2S.

b.1.10 CaBuroByto *ecTKOCcTh S Auadparmbl U3 KaCCETHBIX MPOQUIIeH ONpeeNaioT Ha OCHOBaHUH
IKcIiepuMenTa oo mo b.4.5.3.

b.2 [Ipuban:keHHbIH pacyeT NPOrOHOB M NMOJA0OHBIX 0AJOYHBIX KOHCTPYKIIUH MPH OTCYTCTBUM 0CEBOM
cuibl N

b.2.1 TIporonst C-o6pa3Horo, Z-ob6pazHOro Hu ) -00pa3HOro CeueHUud ¢ JAOMOIHUTEIbHBIMU
MPOJOTBHBIMHA JJICMEHTAMHU JKECTKOCTH HA CTCHKE WJIM TOJIKe WM 0e3 HUX pACCUUTHIBAIOT TIpU
BBITIOJTHEHUH CIIEIYIOUINX YCIOBHI:

- pa3Mepbl TIOMEPEYHOTO CEUSHUS HaXOIITCs B MpeiesiaX, yKa3aHHbIX B Tabsvue b.1,

- MPOTOHBI PACKPEIUICHBI HEMPEPHIBHO M3 INIOCKOCTH HACTHUJIOM C TpaIeIUeBUIHBIMU Todpamu,
JIOJDKHO Y/IOBJIETBOPATHCS TpeOoBaHue HepaseHcTea (b.1);

- TPOTOHBI PACKPEIUICHBI OT IOBOPOTa NPOGMIMPOBAHHBIM HACTHUJIOM C TPANCIHUECBHIHBIMH
ropamu 1 coOII0/IEHBI YCIIOBUS, TIPUBEIEHHBIE B Tabmue b.1;

- pa3pe3Hbie MPOTOHBI PAaBHOMEPHO HArPYKCHBI IO JUTMHE, Hepa3pe3HbIe MPOTOHBI HWMEIOT
paBHBIC MPOJIETHI U PABHOMEPHO HArpy>KEHbI Ha KAKIOM y4acTKe (CM. cXxeMbl B Tabnunuax 6.3 u b.4).

DTOT METO/1 HE MOKET OBITh HCIIOJIb30BAH:

- JUISL CUCTEM, HCIIONB3YIOIINUX CTeP)KHEBBIE DJIEMEHTHI B KaYeCTBE PACKPEIICHUs] BEPXHEH MOJIKU
IIPOTOHA;

- 71 HEPa3pe3HbIX MPOTOHOB, HEPA3PE3HOCTh KOTOPHIX O0ECIIEUUBACTCS 33 CUET UX COCAMHEHUS
BHAXJICCTKY WJIM Ha HAKJIAJKaX HA OTOpax;

- €CJIM TPUIIOKEHBI 0CEBbIE CHIIBI N.

I[Ipumeuanue - JlomyckaeTcss HCHOIb30BaHUE JJaHHOTO MeETOJa IS pacuera Hepa3pe3HbIX
IIPOTOHOB CO CTHIKAMH BHAXJICCTKY M Ha HAKJIQJKaX TPHU YCIOBHH, YTO CTBHIKH PACIIONIOXKCHBI B 30HE
HYJIEBBIX MOMEHTOB. B cilyyae HecoONIOACHHs MPOYUX YCIOBUH, MpUBEACHHBIX B b.2.1, momkeH OBITh
MCIIONIb30BaH METO]] pacyera, mpuBeIeHHbIH B 5.3, ¢ coOmoaennemM ycnosuit b.3.2.4.

Ta6auna b.1 - Orpannyenns B ciiy4ae NpMMeHeHUsI NPUOJIHKEHHOT0 MeT0/1a pacyeTa

ITporonst Tonmaa b/t hit h/b clt b/c L/h
t, MM
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b.2.2 PacueTHO€ 3HaueHue I/I3I‘I/I6aIOH_Iel"O MOMEHTa M OIKHO YAOBJICTBOPATH YCIIOBUIO

Mo
M7 ,(B.3)

AT
Mt P Rch \Nef,x ) E

rie ; (b.4)
XLt - KOdpQHUIMEHT, YYHUTHIBAIOIIMN TIOTEPIO YCTOMYMBOCTH IIOCKOM (opMbl m3ruba ¢
3aKpydYMBaHHEM, onpeneisemMbiii B coorBeTctBur ¢ 8.4.4, roe Oyt 3amensiercst Ha O1ef, BEIUMCIIIEMBIi

o popmyne (b.5). B cinyuasix, npuBenenusix B 5.2.3, XLt npuanMaroT paBubM 1,0;
W efx - MOMEHT COIPOTHUBIIEHUS 3()(HEKTUBHOTO MONEPEYHOI0 CEUYEHHsI OTHOCUTEIBHO OCH X-X;

Kd - k03 HUIIHMEHT, yYUTHIBAIOIIMIA, YTO YacTh MPOTOHA HE pacKperieHa, OMPeaeiseMblid Mo
dopmyne (b.6) u Tabanue b.2.

O T ef =0T

» (B.5)

rae %1 - koo duimenT yuera HaYaIbHBIX HECOBEPIIEHCTB 110 Tabivue 8.4;
W gx - MOMEHT COMPOTHUBIICHHUS MTOJIHOTO MOMEPEYHOTO CEYCHHSI OTHOCUTEIBHO OCH X-X;

L
ki=\a = |z10
, (b.6)
371eCh a1, a2 - KOA((HUIIUEHTHI, TPUHUMaeMble 1o Tabnnue b.2;
L - mponet nporoxa;

h - o011ast BeICOTa IIPOroOHAa.

Tadoauna b.2 - 3navyenns ko3pPpuumeHToB a1, a2

Cucrema ‘ Z-o0pa3Hbli C-00pa3Hbrii 2-06pasHslit
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MIPOTOH MIPOTOH MIPOTOH

ai a? ai a? a1 a2
OnnomnponeTHas O6ajika, Harpy3ka BHU3 1,0 0 1,1 0,002 1,1 0,002
(mpuxuMHas)
OpnnomnponerHas 6aika, Harpy3Ka BBEpxX 1,3 0 3,5 0,050 1,9 0,020
(o rpeMHast/ OTPBIBAIOIIAS )
Hepaspesnas 6anka, Harpy3ka BHU3 1,0 0 1,6 0,020 1,6 0,020
(mpuxuMHas)
Hepaspesnas 6anka, Harpy3ka BBEpX 14 0,01 2,7 0,040 1,0 0
(morpeMHast/0TphIBaIOIIAs )

b.2.3 Koaddurment ycroitunBoctr XLT NPUHUMAIOT paBHBIM 1,0, €ClM OXHOIPOJIETHBINA POrOH
pabortaer moj Harpy3kou, IEHCTBYIOIIEH BHM3 (MPWIKUMHAS Harpy3ka), W BEpPXHssA IOJIKA MPOrOHA
packperuieHa Ha BCEW ero JuiMHe [BhINOJHsEeTCs HepaseHcTBo (B.1)], mimu B Apyrux ciaydasx, €Ciu
BbINOJIHsCTCS ycnosue (B.7):

gV , (B.7)

rie Mgu - MOMEHT B IOJIHOM IONEPEYHOM CEYEHHWU OTHOCHTENIBHO TIJIaBHOM OCH U-u (CM.
pHUCYHOK B Tabnuue b.1) B mpenenax ynpyrocTH:

Mgu=WgquRy, (b.8)

31ECh Ig,v - MOMCHT HMHCPUHHU IIOJHOI'O IMONCPEHYHOro CCUCHUA OTHOCHUTCIBHO BTOpOCTCHGHHOﬁ
OCH V-V (CM. pUCYHOK B Tabsumue b.1);

k9 - K03 (DUIMEHT, YYUTBHIBAIOIINI CTATUYECKYIO cXeMy mporoHa (Tabavua b.3).

Cp - o0miast ®ecTKOCTh YTJIIOBOM CBS3H, HAKJIAJBIBAEMON HACTHIIOM Ha BEPXHIOIO TOJIKY TPOTOHA
(cM. pucyHok B.1), onpeaensiemas o dopmyse (b.11).

IIpumeuyanue - J{ns C-o0pa3HbIX ceyeHUN MPOroHOB ¢ paBHBIMHU moskamMu Iv =1y, Wy =Wy u
My =Mx.
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4 ' : /'l
PoX
y !
K
L knq —
a) Moies1b IpOroHa ¢ PacKperiCHUEM BEPXHEH MOJIKH 6) 3amena yriaoBoii CBA3H ¢
YTJIOBOU CBS3BIO C KECTKOCThIO (', 00ecreunBacMon KECTKOCTBIO C)y JIMHEHHOM
HACTHIIOM CBA3BIO C JKECTKOCThIO K

Pucynox b.1, tucm 1 — MojejimpopaHue MporoHos, pacKpenieHHbIX HACTHIOM
kn g
LA LIyl bibybbiiidblddl

B) CB0OOAHBIH I0OsIC ITporoHa, NpeAcTaB/leHHbIH Kak Oalika Ha

-

yIpyrom ocHoBanuu. Mojens, npeacrasisionias rhdext
KpydeHHs U H3riHda U3 MIIOCKOCTH (BKJIFOYAsA UCKPHBIICHHE
MIOTNIEPEYHOTI0 CEUCHUS ) JIJISI OAHOIPOJICTHOTO IPOTrOHA IIPH

MOIBEMHOM HATrpy3Ke

Pucynoxk b. 1, rucm 2

Ta6auna b.3 - 3nayenns ko3gpdpunnenTon k9

Crarnueckas cxema 3nauenne ko3 durmenra kS mpu npuI0KEHUN HArpy3KU

BHH3 (TIPHOKUMHAS) BBEPX
(morpeMHast/OTpBIBAOIIAS )
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BB K 0,210
AN AN
i III_ T
INNRRRENR 0,07 0,029
FAN FAY N\
L L
0,15 0,066
AN FAN FAN JAN
L L L
& > Pt >
||||||||||IHHHH\ 0,10 0,053
FAN Y
L 2 4 nponeTa J
L—bLfL—-l-—LJe

* Ecniu 0THOTIPOJIETHBINA IPOTOH padoTaeT Mo/ HAarpy3Koii, IeicTByomel BHU3 (IpHKUMHAs

HarpysKa), 1 BEpXHss MOJIKa MPOTOHA PacKperuieHa Ha Bcer ero nimuHe, To XLt = 1,0 (B cooTBeTCTBUU
¢ b6.2.3).

b.2.4 Jlnst ciy4yaes, KOTOpbIe He paccMatpuBaroTes B 5.2.3, koo duiment X1 pacCYUTHIBAIOT 110

A
8.4.4 B 3aBUCHMOCTH OT YCIOBHOW THOKOCTH LT ompenensemoir mo dopmyne (8.30). Ilpu sTom

npefeNbHbIi MOMEHT MNpU TOTepe YCTOWYMBOCTH IJIOCKOM (opMbl m3ruba B ympyroil craamum Mer

BBIYHCIIIOT TI0 popmyiie
k *
M, =— - |/ GKEl,
L

rae L* - nnuna ckartodl yacth cBOOOJHOW MONKM (IPUHHUMAIOT PAaBHOM PACCTOSHUIO MEXITY
HYJIEBBIMH TOUYKAMU 3ITIOPHl MOMEHTOB WJIM TOYKAMH PACKPEIUICHUS] HUKHEN TOJIKH TSKaMHU);

kK - kooddunmenT, y4yuTHIBAIOIIMH TOTEPIO YCTOWYMBOCTH IUIOCKOW (OopMbl H3ruba ¢
3aKpy4MBaHUEM U ONpeenseMblil no Tabavue b.4;

*

l,

, (6.9)

- (DMKTUBHBIA MOMEHT MHEPLUHU MPU CBOOOAHOM KPYUEHUHU, YUUTHIBAIOUINI 3aKpeIieHHe OT
Kpy4€HMs, HAKJIaJAbIBAEMOE HACTUIIOM:

2

TG . (5.10)

311ech [t - MOMEHT MHepLUHU Ipy CBOOOAHOM KPYUEHHH ISl IOJTHOTO CEUYEHHUs TPOrOHa.
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*

IIpumeuanue - B 3amac Hecymie CIOCOOHOCTH AOIYCKAETCs] MPHUHUMATH t t He YUHUTBIBast
Biusuue C p.

OO0uryto ecTKocTh yrioBoi cBs3u C p, HaKJIaAbIBAEMON HACTUIIOM HA BEPXHIOIO IOJIKY IPOrOHA
(cM. pucyHok B.1), Beraucisror mo gopmyie

(1/Coa+1/Cop+1/Cy )
,(B.11)

rne Cpa - JKECTKOCTh YIJIOBOM CBSI3M, CO3/aBacMasi COCOMHEHHEM MEXIy HACTHIOM U
IPOTOHOM, onpexaessiemas o 5.2.5 nim b.2.6;

CpbB - JKECTKOCTb YIJIOBOW CBS3HM, OOYyCJOBJIEHHas JeIUIaHALMHEH MOINEPEeYHOr0 CeYeHHUs

NporoHa, ompexaenseMas mo b.2.8, ecan cBoOomHas moyika cxara. Eciam cxara mmoiika, pacKperuieHHas

HactuioM, To C pg=";
Cpc - IKECTKOCTh YIJTIOBOH CBSI3M, COOTBETCTBYIOIIAS HM3THOHOW JKECTKOCTH HACTHUIIA,
onpenensieMas 1o b.2.9.

Taoomuna b.4 - Kodppumuent k mnorepu ycrodyuBocTHM IUIOCKOH (opmbl u3ruda c
3aKpPY4YMBaHHeEM /1JIsl IPOTOHOB € FOPH30HTAJBHO 3aKPeNJICHHOH BepXHeH MOJIKOM NPH KPy4YeHHUH

Craruyeckas cxema 3HaueHue ko3pduirienta k npu npuinoKeHUn Harpy3ku
BHU3 (IIPHKUMHAs) BBEPX
(moabpeMHast/oTphIBarOIIAs )
-* 10,3
VAN A
il L L.
17,7 21,7
AN FAN AN
12,2 18,3
FAN FAN FAN FAN
L L L
- i) > »>
|||||||||||HHH\H 14,6 205
PN FAN
L >4 nponeTa J
L L —le—L
* Ecnu oqHOTIPOJIETHBIN MTPOTOH padO0TaeT MO/ Harpy3Kou, eHCTBYIomel BHU3 (TIPHKUMHAS
Harpyska), ¥ BepXHsis IOJIKa MPOroHa pacKperuieHa Ha Beeit ero anune, To XLt = 1,0 (B cooTBeTCTBUN
¢ b6.2.3).
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b.2.5 Ilpunumas, 4yTO KpeIUIEHHs HACTWIAa K IPOTOHY pACIIONIOXKEHBI B CEPEIUHE €ro IOJKH,
3HaueHue Cpa, U1 HacTWia € TpamelMeBUIHBIMU Trodpamu, COECAMHEHHOIO C BEpXHEH MOJIKOH
IIPOTOHA, ONIPEIEIISIOT CIEAYIOIUM 00pa3oM:

Cp.a = C1o0kpak K brK aAK bT, (B.12)

rae kpa = (Da/100)2mpu ba < 125 mm;
<

Kba = 1,25(ba/ 100)2 ipu 122 MM =D, <200 My

tom=0,75 MM

Kt= (toom / 0,75) 15 ppu thom= 0575 MM
kt = (t nom / 0,75) 15 npu thom < 0,75 MM,
Ko = 1,0 mpit <185 mm ;

Kbr =185/ br mpu br > 185 mm;

- IS IPYOKMMHOM (HalpaBJICHHON BHU3) HArPY3KH:

ka=1,0+(A-1,0) 0,08 mpu thom = 0,75 MM, OIIArOIPUATHOE MOIOKEHHUE,
ka=10+(A-1,0) 0,16 mpu thom = 0,75 MM, HEOTATOIPHUATHOE MTOJIOKCHHE;
ka=1,0+(A-1,0) 0,095 opu tnom = 1,0 MM, OIIarOIPUATHOE MOJIOKEHUE,
ka=1,0+(A-1,0)- 0,095 npu tnom = 1,0 MM, HEOIATOTIPUATHOE MOJOKEHHE;

ATKH/M]< 12 kH/m .

Kt = (tnom/0,75) *! npm , bnaronpusTHoe mnojioxenue (cM. b.2.7);

, HC6HaFOHpI/I$ITHOG ITOJIOKCHUC,

371ech A - Harpys3Ka, nepeaBaemasi 6ajke HaCTHIIOM,

b a - mmpuHa MOTKU MIPOTrOHA, MM;

bR - mMpuHa BOJIHBI HACTHIIA, MM;

C 100 - KO3 pummeHT moBopoTa, paBHbIi C pa npu b a = 100 MM 1 mpuHIMaemsbIii o Tabauue b.5;

{ nom - HOMUHaIBHAS TOJMIMHA HACTHUIIA.

3rauenuss koddpdummentoB mpu tommmHAX 1,0 MM > thom > 0,75 MM citemyer  ompenensTh
JIMHENHON UHTEPIIOIALUEH:

pH tnom < 0,75 MM - dopmyna (b.12) HeaecTBUTENbHA,;

pH tnom > 1,0 MM - mpuaEMaroT t = 1,0 MM;

- JUI IOJJb€MHOW Harpy3ku (Hampumep, BETpOBOM 0TCOC):

ka=1,0;

ka — bTbr:ax

, €I b T > b 7 max, nHade kpt = 1; (5.13)

rjae b 1 - LUpHUHA NOJKU HACTHIIA, IPUKPEIJICHHON K IPOTOHY;
b T max - mpuHEMaIOT 110 Tabauue b.5;
b.2.6 B xa4ectse anbrepHatusbl b.2.5 Cp,a, H -+ M/M/paj, MOXKeET OBbITh IPUHAT PABHBIM

Cpa=130p, (b.14)
rJie p - KOJIMYECTBO KPEIUICHH HACTHIA K TIPOTOHY Ha 1 MOr. M JUTHHBI TPOroHa (B KaXI0W BOJTHE

HACTHJIA YYUTHIBAETCS HE O0JIee OJTHOTO 3aKPEIUICHHUS).
®opmyna (b.14) mpuMeHUMa TTPU COOITIOICHUH CIICAYIOUINX YCIOBHUI:
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- LIMPUHA b T MOJKK HACTUJIA B MECTE KPEIUICHHUS K IPOTOHY HE JIOJKHA MpeBbImaTh 120 MM;
- HOMUHAaJIbHAS TOJIIMHA t HACTHUJIA T0JKHA ObITh HE MeHee 0,65 MM;
- paccTosHMe a Wi b-a (3aBucsllee OT HampaBiIeHUS MOBOPOTA) MEXKIY LIEHTPOM METH3a U
IICHTPOM IOBOPOTA MIPOTOHA JOJDKHO OBITh HE MEHee 25 MM (CM. pucyHOK 6.2).
b.2.7 Tlonoxxenue Hactuiaa mo Tabanue 6.5 cunmraercs OiaronmpusTHBIM, €CIU €r0 Y3KHUE IOJIKH
pacroIoXKeHbl Ha MPOTOHE, U HEOIArOMPUATHBIM, €CJIU Ha MPOTOHE PACTIOIO0KEHBI €r0 IUPOKHUE MOJIKH.

Tadimuua B.5 - Koagppuumnent nosopora C 100 11 CTAJIBHOI0 HACTHIIA ¢ TPaneueBUIHbIMHA

roppamu
[Monoxenwue Hactun 3akperien [Iar kperuieHuit Huametp C 100 b T max
HACTHJIA qepe3 MoKy 1Al oBbl,
Omarornp | HeOJIaro | HIDKHIOKO | BEPXHIO | B KaKIOU qepes MM kH - M/m MM
USTHOE | TPHUSITHO 10 BOJIHE BOJIHY
(S e=br e=2br
Jnst HAarpy3KM, HANIPABJICEHHOW BHH3
\ \ \ 22 5,2 40
\Y/ \ \Y 22 3,1 40
\Y \ \ Ka 10,0 40
\Y/ \ V Ka 5,2 40
\Y \ \ 22 3,1 120
\Y \ \Y 22 2,0 120
JJ1s1 Harpy3Ku, HaNpaBJIeHHOH BBepX
\ \ \ 16 2,6 40
\ \ \Y 16 1,7 40

S

S\ S

NP

I e WaaWanl

AL

KpEILUICHHUS.

IIpumeyanus
1 B Hacrosmeit Tabnuiie NpuMeHeHs! cieytomiie 0003HaueHus: b R - MKUpHUHA BOJIHBI; b T - IIUpUHA
IIOJIKM HACTUJIA, B MECTE KPEIJICHUS K IPOroHy; K a - ciaexyeT IpUMEHATh CTaIbHYIO CEUIOBUIHYIO
maiioy ¢ tw=0,75 MMm; V - coueTanue yCIOBHiA IO TIOJIOKEHHIO HACTHIIA, 3aKPETUICHHIO U IIary

2 3Ha‘-IeHI/ISI HaCTOHHIGﬁ TaGJII/ILIbI HpI/IMeHI/IMBI JJI erHJICHI/ISI HacTuJia CaMOHape?)aIOH_[I/IMI/I BUHTAMU
nuamerpoM 9 = 6,3 MM; CTaNBHBIX A6 TOAMMHON tw>1,0 MM.
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b.2.8 3nauenue C p,g onpeaenstor no Gopmyie

Et®
Cop=
A 1-v)( by + o)

, (B.15)

r71€ b mod OMPENENSAIOT CIEAYIOMUM 00pa3oMm:

D mod = a - ISt ciyvaes, KOraa moJ JCWCTBUEM HArpy3Kd MPOTOH CTPEMHTCS 3aKPYTHUTHCS TaK, YTO
€ro CTeHKa MPUKUMAETCs K HACTUITY;

D mod = 2a + b - 115t ciyvaes, Korza Mo JSWCTBUEM HArpy3Ku MPOTOH CTPEMHUTCS 3aKPYTHTHCS Tak,
4yT0 00pe3 ero nojku (KpaeBoi 0Trud) Mp>KMMaeTcs K HaCTUIY;

a - pacCcTOSIHUE OT METU3a KPEIUICHUsI HACTHIIA K IPOTOHY JI0 €r0 CTEHKH (PUCYHOK b.2);

b - mmpuHa moaKu MPOroHa, COSAMHEHHOMN C HACTHIIOM;

h ¢ - pa3BepHyTast BBICOTa CTCHKH IPOTOHA;

{ - ToMmuMHA MporoxHa.

IIpumeyanue - Eciau Harpy3ka Ha IIPOrOH HalpaBlIeHA BHU3, TO OHA CUUTAETCS IPHIIOKEHHOU K
cTeHke nporona. Ecnu Harpy3ka HampaBlieHa BBEPX, TO OHA CUMTAETCS MPHIIOKEHHON B MeCTe KpeIJICHHs
HAaCcTWJIa K moJKe mporoHa. [Ipu ompeneneHnn HanmpaBiIeHHUs 3aKpyYUBaHHS MPOTOHA CIEAYET YYUTHIBATH
9KCLIEHTPUCUTET MPUTIOKEHHUS HATPY3KU OTHOCUTEIHHO LIEHTpa CABUTa CEYCHUS MTPOTOHA.

[ — HacTUI; 2 — Kperienue

Pucynox b.2 — Ilporon u npuKpenieHHbIH HACTHII

b.2.9 Xectkocte Cp,c, COOTBETCTBYIOIIYIO H3THOHON >KECTKOCTH HACTHIIA, OMNPEACISIOT 10
bopmyie
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_ KEly
cT 5
Four , (B.16)

rie lef - MOMeHT uHepuu 3PGEKTUBHOTO CEUCHUS HACTHIIA CIMHUYHON IUPUHBI,
K = 2 - s xpaliHero nporoHa, CUTyamus 1mo pucyHky b.3, a;

k = 3 - q1s kpaiiHero mporoHa, CUTyaIus 1mo pucyHky 6.3, 0;

K =4 - qns cpefHero mporoHa, CUTyanus o pucyHKy b.3, a;

K = 6 - m1s cpeiHero mporoHa, CUTyarus o pucyHKy b.3, 0;

a pur - IIar IPOTOHOB.

a k: 2 m, 6 4 k =4
R

Opur

6 k=3 mo N k=6

Pucynox b.3 — K onpeaenenuro Cp,c

b.2.10 Cnenyer mpuHMMAaTh MOCTOSIHHOE 3HAaUY€HHWE MOMEHTa MHEpUUU 3(PPEKTUBHOTO CEUEHUs
HacTuia | ef, MOTYyYEHHOE MUCXOJIS U3 MAaKCUMAaJIbHOTO a0COIIOTHOTO MOMEHTA B IPOJIeTe OT HOPMATUBHOU
Harpys3Ku.

b.2.11 Ecnm yuyuThIBaeTCs BIMSHUE JEIUIaHALMU IONEepeyHoro cedeHuss nporoHa Cpps, TO B
dopmyne (b.11) nmomyckaercss He yuuthiBaTh Cpc, TaKk Kak oOmIasl )eCcTKOCTh yriioBod cBsi3u Cp B
OCHOBHOM 3aBucHT OT 3HadeHusi C pa u Cpgp.

b.2.12 IIporu6sl crnenyet onpeaessTh B MPEANOoI0KEHUH YIPYToi paboThl cTasu.

b.2.13 MeTu3sbl, NpUKPEIUIAIONIME HACTWJI K IPOrOHY, JOJDKHBI NPOBEPATHCS HA COBMECTHOE
JEICTBHE CPE3aoIIero YCUIHs Qs * €, JeHCTBYIOIIEro B IUNIOCKOCTH MOJKU MPOTOHA, U PacTITMBAOIIErO
YCUIIHUS (t - €, TJI€ qs M (t MOXKHO paccuuTarh mo Tabauue b.6, e - mar KpernjgeHuid HacTuiIa K IpOToHy.
Cpesaromiee ycuiaue OT HacTWia, paboTarolmero B KadecTBE auadparmMbl >KECTKOCTH, HalpaBIEHHOE
BJIOJIb IPOTOHA, CYMMHUPYETCS ¢ YCHIIMEM IOINEPEK MPOTOHA ( s TEOMETPUYECKH.

Taoauna b.6 - Cpe3aiiee u pacTaruparoinee yCUJIUsA HA MeTH3 KPeIlUleHUs B10JIb POroHa

[Iporon [Ipunoxenue Harpy3Ku Cpezaroniee ycwine Ha | PactsaruBaroniee ycuime
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€IMHUILY JJIUHBI ] s Ha eIMHUILY JUTHHBI qt
Z-o0pa3Hbiii | Bau3 (mprxumHas) (1 + &)knq MmoxeT OBITH 0
MPUHATO paBHBIM 0
Baepx (L+OKkn-alh)d | (Ekagh/a) +q; a@b/2
(morpeMHast/OTphIBAIOIIAS )
C-o0pasubiii | BHu3 (mprxumMHast) (1 - &knq Ekngh / a
Beepx (1-8)(kn-alh)q (€kngh/ (b-a)) +q
(o rpeMHasT/ OTPHIBAIOIIAS )

3

Koadduruent g MIPUHUMAIOT KaK &= VE ,rae S onpexpenstor o 5.2.14,

b.2.14 Metu3sbl, 3aKpeIuisIOllMe MPOroHbl Ha OHopax, HeoOXOAMMO HpPOBEpPATh Ha JIEHCTBUE
peakuuu R w B IIIOCKOCTH CTEHKH W IMOIEPEYHbIX peakiuii R 1 1 R 2 B mockocTsax monok (pucyHok b.4).
Cunsl R1 u R2 onpenensitor mo ¢opmyinam, npuBeaeHHbIM B Tabauue b.7. Ecou R 1 monoxxurensHa, TO
pacTsaruBarollas Cuiia B METHU3€ KpEIUIEHUs OTCYTCTBYeT. R 2 mepenmaercst oT HacTWila K BEpXHEH IOJIKe
IPOTrOHAa M Jlajee Ha CTPONMJIbHYIO KOHCTPYKLHMIO (TJIaBHYIO Oaliky) uepe3 COeIMHUTENbHBIH 3JIEMEHT
(omopHbIil 3memeHT). s KpoBenb C YKIOHOM K cwie R Taxke moipkHa OBITH mpuOaBiieHa CKaTHAS
cocTaBisolmas. Peakuny Ha NMPOMEXYTOYHBIX ONOPAX HEPA3pe3HOro MNpOroHa NPUHHMMAKOT B 2,2 pasa
OoJibllie 3HAYECHUMN, TPUBEJACHHBIX B Ta0bnuie b.7.

IIpumeuanue - JIJiss HAKJIOHHBIX KPOBEJb MONEPEYHBIC HATPY3KH HA MPOTOH PacCMATPUBAIOT KaK
COCTABJISIFOLME BEPTUKAJIBbHOM HAarpy3KH, HaIpaBJIEHHbIE MEPHNEHIUKYISIPHO IUIOCKOCTH KpPOBIU U
MapajuiebHO 3TOM MIOCKOCTH.
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| — ONOPHBI IEMEHT

Pucynox b.4 — Peakuuun Ha onope

Ta6auna b.7 - Peakuuu Ha onope cBo00AHO onepToii 6aaKku

banka u Harpyska

Z-o0pa3Has, Harpy3Ka BHU3

Peaknus Ha H>xkHUM 1Tosic R 1

Z-o0pa3Has, Harpy3Ka BBepX

(1-9)kngL /2

Peakuus Ha BepxHuii nosic R 2

(1+c)kngL /2

C-o0pa3Hasi, Harpy3Ka BHU3

-(1-c)kngL /2

C-o0pa3Has, Harpy3Kka BBEpX

“(1- kgl /2

-(L+o)kngL / 2
(L-9)kngL /2

(1- Q)kngL /2

-(1- kgL /2

3
Koadpumuenr S nmpuHUMAIOT Kak 6= l kR , rae kr - koaddunumeHT, onpenensemslii no b.2.15.

b.2.15 TlompaBounslii ko3dduuuent kr ans paccMarpuBaeMoOd TOYKHM U COOTBETCTBYIOIIHX
I'PaHUYHBIX YCIOBHUI HEpa3pe3HO MHOTOIPOJIETHON OaIKU ONPEAESIOT 1Mo popMyiam:
- ISl IEPBOM MPOMEKYTOYHOM OMOPBI

_ 1+0,0314R
%= 1+0,0396R

; (B.17)

- IJId OCTAJIBHBIX ITPOMEKYTOYHBIX OIIOP
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(= LTOOLTER
+
1+0,0191R _(5.18)
4
K
R= S =
T Elfy
rae , (b.19)
3nech lyy - MOMEHT UWHEpLUUH T[IOJIHOTO TIONEPEYHOr0 CEeYeHUsi CBOOOAHOW TMOJIKH C

NPUMBIKAIOIUM K HEH YYacTKOM CTEHKHM BBICOTOW MpPH H3TUOE OTHOCUTENBHO OCH Y-y (BBICOTY
MPUMBIKAIOIIIETO YYacTKa CTEHKU MpuHUMaroT paBHoil 0,2h - mis Z-o6pasHoro u C-o6pa3Horo npoduieit

u 0,17h - qus 2-06pa3HOFO npodus);

K - moronnas 6oxoBas )KeCTKOCTh CBsI3u 1o 5.2.17;

L a - paccTosiHue MeXIy PAacKpeIrUIeHUsIMH C)KaToil MOJKU (CBOOOAHOMN?), a MPU UX OTCYTCTBHUH -
npoJsier L nporosxa.

b.2.16 3naveHus »HKBHUBaJCHTHOW TWONMEpEYHON Harpy3ku knq ompenensoor mno Qopmyiam
Tabaunupl 6.8.

Ta6nmuna b.8 - IlpeoOpa3oBanue KpydeHusi M M3ruda M3 IJIOCKOCTH B IKBHMBAJICHTHYIO
MonepevYHyIo Harpy3ky Kk ng

A |_
LleHtp T T
caBura 9
h I gs
A i h UeHTp
¥ :;f‘ - cagura i h
e
Y I ¢ g
N
)
2 b
P e
L (6 +2¢b - 2623 s
L) 4!‘ h0 l'r_r h
THNOBOE CUMMETPHYHOE Z-00pa3sHOC CCUCHHUE Z-obpastioe, C-obpasHoe wi ) -odpasHoe
CCUCHHE

K ho - k03¢ ¢unmeHT st 60KOBOW HAarpy3KH Ha CBOOOIHOM HYKHEH TOJIKE (COOTBETCTBYET Harpyske,
MIPUJIOKEHHOM B LIGHTPE CIIBUTA)
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v I }
a
. h . h
LleHTp LleHTp °
casura casura
ki = Ko ki = kno T efh* | ky = kyo — afh* ky = kyo — ff 1 #x+
[TpuxumHas Harpy3ka IMoxbemuas Harpy3ka

K ho - K03 GUIHEHT YKBUBAJICHTHO! MMONEPEYHON HATPY3KH.

* Ecnu neHTp u3ruda pacroyioskeH cripaBa OT Harpy3KH (, TO K hq IeHCTBYeT B IPOTHBOIOIOKHOM
HalpaBJICHUU.

** Ecnm a / h > Ko, To khq A€fiCTBYyeT B IPOTHBOIIOI0KHOM HAITPABJICHUH.
**% BenmmunHa f orpaHndeHa 1moJIo)KeHUEeM Harpy3KH  MEXIy KpasMu BEpXHEH MOJIKH.

b.2.17 Tloronnyro OokoOByI0 kecTkocTh cBs3M K (cMm. pucyHok b.1) Ha eOuUHUIly JJTMHBI
OTIPENIETISIOT 10 hopmyie

=2

, (.20)

rae Cp - oOmast KECTKOCTh YIJIOBOW CBSI3W, HAKJIaJbIBAEMOW HACTHJIOM Ha BEPXHIOI IOJKY
nporoHa, onpenensemas mo popmyne (b.11);
h - o6mrast BeicoTa nporoHa (pucyHok b.2).

b.3 Pacyer nporoHoB u nog00HbIX 02109HBIX KOHCTPYKIUI, PACKPENJICHHBIX HACTHJIOM, IIPH
BO3MO’KHOM HAJIUYUH 0CEBOH CHJIbI N

b.3.1 Hecymas ¢cmocoOHOCTH 110 NIPOYHOCTH

b.3.1.1 Hecymryto crmocoOHOCTh OTIEPEYHOTO CEUYCHHS MPOrOHa Ha COBMECTHOE JIEWCTBUE OCEBOM
CHUJIBI U TIONIEPEUHON HArpy3KH CJEIYET ONPEeNsITh CYMMHUPOBAHUEM HANPSKEHUM:

- oT u3ruoaromero Mmomesra M x;

- OT OCEBOM CHIHI N;

- OT DKBHUBAJICHTHOW TIOTMIEPEYHON HArpy3ku (h, ICHCTBYIOIMEH Ha CBOOOAHYIO TOJKY |
BBI3BIBAIOIICH KPYUYCHHUE U M3THO U3 TUIOCKOCTH (cM. 5.2.16 u 5.3.1.3);

- JUIsl Hepa3pe3HbIX MPOrOHOB TaKXe JOJDKHA OBbITh BBINOJIHEHA NPOBEpPKAa MPOYHOCTH Ha
COBMECTHOE JIeHiCTBHE U3rH0aloIIero MOMEHTA U MONEePEYHOM U MPOIOJILHON CHII corflacHo 8.8.
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b.3.1.2 IIpu Hanmuuuu B NpOroHax OCEBOW CUJIbI N JIOJKHBI BBIMOJHSITHCA CIEAYIOLINAE YCIOBUSA
MPOYHOCTH:

- JUIsL pPaCKPEIICHHOH MOJIKH JOJDKHO OBITh BBITIOJHEHO yc/oBue (8.33), KoTopoe MpuMeT BUJI:

N M, +AM,
<1

+ J—
At Rch Vvef,ny'Yc (B21)

rze A ef - 3¢ ¢dexTuBHas MJI0IA/1b IONEPEYHOr0 CEYEHUs MPHU AeHCTBUM PABHOMEPHOI'O CHKATHS,;
Wefx - MOMEHT CONpPOTHBIIEHUS 3PPEKTUBHOTO MONEPEYHOTO CEUCHMsI OTHOCUTEIBHO OCH X-X,
BBIYMCIICHHBIN JUIsSI PACKPEILICHHOM I0JIKH;

A My - nomonHuTenbHblii W3rMGalOWMii MOMEHT OT CMeLICHHS IICHTPAIBHOH OCH  X-X
OTHOCHTEJIBHO TOJI0KEHHSI OCH JIeiicTBUS critbl (cM. 8.2.3);

- 111 CBOOOTHOM MOIKH:

N M+AM, My,
+ + <1
Aaf Ry'YC V\/(Ef,nyYc WWRyYC

,(B.22)

rae My - usrubamomuil MOMEHT B cBOOOJHON moike (ompenensembiii 1o (b.24)), BbI3BaHHBIN
9KBHBAJICHTHOH MOMEPEYHO HArPY3KOii q h, onpenensieMoit mo (5.23);

Wsy - ynpyruif MOMEHT CONPOTHUBJIECHHUS TMOJIHOTO CEYEHUs CBOOOJHOW MOJKU C MPHUMBIKarOIIeH
YacThbIO CTEHKH IPU U3TMO€ OTHOCUTEIBHO OCH Y-y (BBICOTY MPUMBIKAIOUIETO YYacTKa CTEHKU IPUHUMAIOT

paBuoi 0,2h - st Z-o6paznoro u C-o6paznoro npoduneit u 0,17h - ans Z-06p213H0r0 npouist).

b.3.1.3 BbokoByio Harpy3ky qh Ha CBOOOJHOW TMOJIKE, SKBHBAJIEHTHYIO NEHCTBUIO KpyuUeHHUS U
U3ruba u3 MiIoCKOCTH, MPUHUMAIOT PaBHOM

qn = kng, (5.23)

rze k n - ko3 duument, onpenensemsiit o popmyiaam Tabamupbl b.8.

b.3.1.4 N3rubaromuii MOMEHT B cBOOOIHOM TOJKEe M fy, BBI3BaHHBIN 3KBUBAJCHTHOM MOMEPEYHOMN
Harpy3Ko# (h, ONMPEACISIOT (32 UCKITI0UEHHEeM OalKu CO CBOOOJHOW PacTSHYTOM IMOJKOM, rae Omarogaps
OaronpusATHOMY BIUSHHUIO KPUBHM3HBI MOJKU U 3dexTa nedopMaly reOMEeTpUIeCKOil CXeMbl MOMEHT
M fy MOKeT OBITh IPUHAT PABHBIM HYJIIO) O hopMyJie

Mty = krMoyy, (5.24)

rae Mofy - HayallbHbII W3rubaronuii MOMEHT B CBOOOJIHOM MoJike 6e3 y4yeTa ynpyro-noaaTinBoi
OTIOpHI;

K r - monpaBouHbIit KOAQPUIUESHT Tt 3P PEKTUBHOHN yIPYTro-TIOAATIUBON OMIOPHI.

b.3.1.5 HauanpHblil n3rubaromuii MOMEHT B CBOOOTHOM TToNTKe M o fy ompenenstor mo Tabanue 6.9
JUId KPUTUYECKMX TOYEK B IIpOJIeTe, Ha ONopax, B TOYKAX pPacKpeIyieHUs U Mexay Humu. OOnactb

npuMerenns Tabmiis B.9 orpanmdena nepasencrsom R<40.
[TonpaBouHbIi KOAQPUIMEHT KR A7 paccMaTpuBaeMOl TOYKH M COOTBETCTBYIOIINX TPAaHMYHBIX
yCIOBHH ompenensaorT no tabavue 6.9 (Mam ¢ HCMONb30BaHHEM TEOPUM pacueTa OajloK Ha YIPYrom
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OCHOBAHHMH IO BHHKJIEPY) C HCIONB30BaHHEM 3HAUeHUs KoddduuueHta R s ympyro-momaTinBoii
oropsl, onpenenseMoro o dopmyne (6.19).

Ta6auna b.9 - 3Hayenus HayaJabHOro MoMeHTa Mo fy M MONpaBo4YHOro ko3gduuuenta k r

PacueTrnas cxema nporona Touka Mo fy Kr
Y m 1 5 1-0,0225R
! m . g e %= Tr1omR
L ; A
L2 | L2 ]
(L,=0)
Y m 9 1-0,0141R
A — Laz = ——
v e X 128 " %= 1104168
P ‘
L 3/81’.6“ 5/8L, A e —l%Lf k= 1+0,0314R
8 ~ 1+0,0396R
PackpenneHwe unu onopa
y m 1
e m o L2 (= L00125R
S : R 24 1+0,198R
2 0,5L 0,5L =
2 e l € Y. (= LHOOL7ER
Packpennenwe nnu onopa 12 1+0,191R

b.3.2 Hecymasi ciocoOOHOCTD 110 YCTOMYHMBOCTH

b.3.2.1 TIporousr C-o6pa3zHoro, Z-o0pa3HOro u z -00pa3HOr0 CEUeHUH C JOMOJHUTEIHHBIMU
9JIEMEHTaMH JKECTKOCTH Ha CTEHKE WJIH TOJIKEe WM 0€3 HUX PACCUUTHIBAIOT HA BBHIMIOTHCHHUE CIICTYFOIIHX
YCJIOBUW YCTOMYMBOCTH:

- YCTOWYMBOCTH CKaTOM CBOOOIHOI MOiKu cornacHo b.3.2.2;

- YCTOMYMBOCTH CTEHOK Ha JefcTBHE OMOPHON peakiuu cornacHo 8.9.1;

- YCTOWYMBOCTH CTCHOK IMPU COBMECTHOM JICHCTBUHU OIOPHOHN pEaKIMH W M3rHOA0IEro MOMEHTA
Ha MPOMEKYTOUHBIX OMOpPax B HEpa3pe3HbIX MPOroHax coriaacHo 8.9.8;

- TIPY HAJMYHH OCEBOW CrkmMmaromeid criibl N, Korja Kod(QGUIUEHT YCTOWIMBOCTH MPOI0THHOTO
u3ruba OTHOCUTENBHO TJABHOM OCH MeHbIIe, 4eM KOI(PQPUIMEHT YCTOWYMBOCTH TMPHU TPOBEPKE
YCTOMYMBOCTU MOJKU U3 TUIOCKOCTH (cM. b.3.2.2), Hanpumep, B cilydae ¢ MHOKECTBOM PaCKpEIUICHUN U3
IUTOCKOCTH, JIOJDKHA OBITh BBIMIOJIHEHA IPOBEPKa HA TMOTEPI0 INIOCKOW (OPMBI  yCTOHYHBOCTH
(mpotonbHEIN U3rub) cormacHo 8.2.8.

b.3.2.2 Ecnu cBoOoHAS TMOJIKA C)KaTa, TO €€ HEeCYIIYI0 CITOCOOHOCTh IO YCTOMYUBOCTH BO3MOXKHO
OIICHUTh, UCIOJIb3YsI BBIPAXKEHUE

1 N M, + AM, My,
+ + <1
XfyRch 'A\%f. \Nef,x nyRch

, (B.25)

rae Xfy - KOOGQUIMEHT YCTONYMBOCTH IJIst TUIOCKON (opMbl u3ruba (mwiockas (opma morepu
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YCTOMYMBOCTH CBOOOHOM MOJIKH), ONIPEIeIsiIeMbli 110 BhipaxeHuto (5.26):

1 1

2
Xty = — <min| 1, =~
Oy + |/ @ -0.75%5, My 526

e P70 [1+0,34(%,-0.4) +0,7573 |

- (B.27)
3eck Y - ycIOBHAs TMOKOCT INPH HpPOBEpKE CBOGOIHOM IIOJNKM HA YCTOMYMBOCTD,
ornpenenseMas 1mo Gopmysie
- R
o
v iy E
, (B.28)

rae L fy - pacueTHas nnuHa cBOOOIHOM MONKH, onpesenseMas coriacHo b.3.2.3 u 6.3.2.4;
ify - paanyCc MHEPIUH MOJHOTO MOMEPEYHOr0 CEUYCHHs CBOOOIHON MOJIKU ¢ TPUMBIKAOIIMM K HEil
Y9aCTKOM CTEHKH BBICOTOW MPU M3THOE OTHOCHUTEIBHO OCH y-Y (BBICOTY MPUMBIKAIOIIETO YYaCTKA CTEHKH

npuHuMaroT paBHoi 0,2h - mis Z-oOpasHoro m C-oOpasHoro mpoduneit u 0,17h - ans 2-o6pa.3H0r0
npodus).
b.3.2.3 JIns npukuMHOM (HampaBlIeHHOW BHM3) WM OTPBIBHOM (HANpaBICHHOM BBEpX) HArpy3KH

mpi 0SR=200 pacuerHyi0 IHHY CBOGOIHOW MOJKH B MPOBEPKE HA YCTOWIMBOCTH MPH H3MEHEHHH
C)KMMAIOIIMX HampsbkeHuH no jummHe L (eM. pucyHku 6.5 1 b.6) onpeaenstoT ciaeayonum oopa3om:

Ly = Nula(l + MR 1) (5.29)

rae La - paccTosiHue MEXIy pacKperjeHUsMHU CKaTol cBOOOIHOM MOJKH, a MPU UX OTCYTCTBHUH -
nposer L nporoxa;

R - koo dunuent, onpenensemsrii mo dopmyne (6.19);

Ny - N4 - kodpdunmenTsl, npuBeneHnsie B Tabavuax 5.10 u 6.11, a Takxke 5.3.2.5.
b.3.2.4 Taunslie Tabnuny 6.10 u 6.11 npUMeHHUMBI TOJIBKO:
- P OTCYTCTBUU NPOAOIBHOW CkMMaromied cwibl N (IpU HaJIM4uK TPOAOIBHON CHKMMArOIen

cubl ko3 umentsr N1-T4 onpenensitor B coorBercTBuu ¢ 5.3.2.5;

- JUTSL pa3pe3HBIX MPOTOHOB, PABHOMEPHO HArpy>KEHHBIX IO JUIMHE, W HEPa3pe3HbIX IMPOTOHOB,
UMEIOIIMX PaBHbIE MTPOJIETHl U PABHOMEPHO HATPY>KEHHBIX HA KAXJIOM y4YacTKe;

- JUTS IPOTOHOB 0€3 CTHIKOB BHAXJIECTKY MJIM HA HAKJIA/IKAX;

- 1711 TIPOTOHOB C PACKPEIIEHUSIMU CBOOOJHOW MOJKHU (IPU UX HAJIWYUH), PACHOJOKEHHBIMU Ha
PaBHOM PacCTOSIHUM APYT OT JIpyra.

IIpumeuyanue - M3-3a moBopoTa B CTHIKE BHAXJIECTKY WJIM Ha HAKJIaJKaX MOMEHT B IpOJIETe
MOXeET OBbITh OOJIbIIIE, YEM MOMEHT 0€3 MOBOpOTa, YTO MPHUBEIET K YBEIMYEHHUIO PAacueTHOW [UIMHBI B
nposiere. B 3ToM ciyuae pacuer cienyer BecTu ¢ yueToM TpeboBanuii b.3.2.5.
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o
oo
Eoatetate

O

. 3
LGS
AT

y

-l
. il

[Ilpumeyanue — 3aITPUXOBAHBI 30HBI CKATHA CBODOIHON MOJIKH.

Pucynok b.5 — U3MeHeHHE CKHMAK MY HANPAKCHUH B CBO0DOHOMH MOJIKE NIPH

NeCTBHH NPHAKHUMHOM (HANpaBJIeHHOH BHH3) HATPY3KH

E o e ey

R o

P R R o
.00..00.00.0

[IlpuMevaHue — 3aITPUXOBAHBI 30HBI CKATHA CBOOOIHOM IOJIKH.

Pucynox b.6 — U3MeHeHHe CAHMAKIIMX HANPSZKeHHH B CBOOOIHOI 110JIKe IIPH

AeCTBHH OTPbLIBHOH (HANIPABJICHHOH BBEPX) HATPY3KH

Ta6auua B.10 - Kodppuuuenrsr Ni npu uncae packpemennii 0, 1, 2, 3, 4 u Harpyske,
HaNpaBJIeHHOH BHU3 (IPUKUMHOI)

MecTo pacnonoxeHus Ywucio ny P N3 un
packperieHun

Kpaiiawnii mponer 0 0,414 1,72 1,11 -0,178
[TpomexxyTOUHBIN TTPOJIET 0,657 8,17 2,22 -0,107
Kpaiinwmii nponer 1 0,515 1,26 0,868 -0,242
[IpomexxyTouHBIN TTPOJIET 0,596 2,33 1,15 -0,192
[IpomexxyTouHbBIN U KpalHUN 2 0,596 2,33 1,15 -0,192
TIPOJICTHI

[TpoMexyTOUHBIN ¥ KpalHUH 3u4d 0,694 5,45 1,27 -0,168
MIPOJIETHI

Ta6auua Bb.11 - Kodpdpuuuenrsr i npu uncae packpemaennii 0, 1, 2, 3, 4 u Harpyske,
HANpaBJIeHHOW BBepPX (OTPHIBHOI)
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MecTo pacnosnoxeHus Yucno ny b N3 un
pacKperieHun

OpwuH posneT 0 0,694 5,45 1,27 -0,168
Kpaitauii mponer 0,515 1,26 0,868 -0,242
[TpoMexyTOUHBIH TpoJIeT 0,306 0,232 0,742 -0,279
OpuH npoJeT u KpaitHue 1 0,800 6,75 1,49 -0,155
IIPOJICTHI

[TpomexxyTOUHBIN TTPOJIET 0,515 1,26 0,868 -0,242
Onun mpoJier 2 0,902 8,55 2,18 -0,111
Kpaiianii 1 mpoMexyTOUHBIN 0,800 6,75 1,49 -0,155
MIPOJICTHI

Onun TpoJeT u KpaitHue 3u4d 0,902 8,55 2,18 -0,111
IIPOJICTHI

[TpoMexyTOUHBIH TpoJIeT 0,800 6,75 1,49 -0,155

b.3.2.5 Ilpu Hanmuuuu B OpOroHax MpoJI0JIbLHON CKUMaroniel cuibl N, a Takke, €CJIM MPOrOHbI HE
yIOBJIETBOPSIOT YCIOBUAM, IIpUBEAEHHBIM B 5.3.2.4, xoopduuuentsr N1-M4 cenyer npuaumMars:
- JUTst Harpy3KH, HanpasieHHoi Bau3: M1 =0,75; Mo =Mz =M, =0;

- 1t oTpBIBHOM Harpy3ku: M1 =0,95; M, =M3 =M, =0.

b.4 IIpoexTupoBaHue 31aHUI € Y4€TOM AHa(PParmMsl KeCTKOCTH U3 NPOPHUIMPOBAHHOIO JTUCTA

b.4.1 O01mue moJioxeHus

b.4.1.1 B HacrosmeM paszene pacCMOTPEHO B3aMMOICHCTBHE MEXIYy KOHCTPYKTUBHBIMU
3JIeMEHTaMHd M HACTWJIOM, palOTaloIIMMU COBMECTHO KaK 4YacTH KOMOWHHPOBAHHON KOHCTPYKIIHH.
TpeboBaHMs HACTOAIIETO pa3Jiena OTHOCATCS TOJNBKO K AuadparmMam, U3roTOBJICHHBIM U3 CTalIH.

b.4.1.2 B xauectBe nuadparM >KECTKOCTH B MOKPBITHSAX WM B MEPEKPBITUSAX MNPUMEHSIOT
npoUINPOBAaHHBIM HAacTWI. B CTEHOBBIX Orpa)JIeHHUAX B KadecTBe AuadparM KECTKOCTH NMPUMEHSIOT
KacceTHbIe IPOQHIIH.

b.4.2 Pabora nnagparmsl

b.4.2.1 B pacuere HE0OXOIUMO YYHTHIBATh, YTO, BCJIEICTBHUE CBOEH CIBUTOBOW KECTKOCTH M
MIPOYHOCTH, auadparmMbl U3 HACTUIIA TTOKPHITHIA, IEPEKPBITUMA WM OOIIMBKUA CTEHBI YBEIHMYUBAIOT OOIIYIO
JKECTKOCTb U MPOYHOCTH KapKaca.

b.4.2.2 TlokpeITUSI U TIEPEKPHITHS PACCMATPUBAIOT KaK OaTKU-CTCHKH, PACIIOJIOKEHHBIE 1O BCEU
JUIMHE 3JaHUs, BOCIPHUHUMAIOUIME TOPU3OHTAIbHBIE IONEPEYHBIE HArPY3KHU B CBOEH IUIOCKOCTH U
NMepeaMe WX Ha TOPIbl WIM HIPOMEXKYTOUYHBIE CBSI3€BbIE paMbl. MeETAINIMYECKUA HACTHII
paccMaTpuBalOT KaK CTEHKY Oallki, BOCIPHUHHMAIOIIYIO CIBHUTAIONINE MOMEPEYHbIE HArpy3ku B €e
IUIOCKOCTH, a KpaeBble AJIEMEHTHI - Kak Mosica OalKku, BOCHPUHHMMAIOIIME OCEBHIE PACTSATHUBAIOIIME U
CKUMAroIue ycuius (cM. pucyHku 6.7 u 6.8).

b.4.3 YcnoBusi npuMeHeHHs HACTHJIA B KayecTBe AuadparMsbl ;KeCTKOCTH

10.03.2025 Cuctema TAPAHT 124/145



Csop npasun CIT 260.1325800.2023 "KoHCTpyKIMM CTaIbHBIE TOHKOCTEHHBIE U3 XOJIOJHOTHYTHIX. . .

b.4.3.1 IlpumeHenue HacTHia B KayecTBE IHa(parMbl >KECTKOCTH, SBIAIONMICHCS COCTaBHOM
YaCThIO HECYILETO KapKaca, BO3MOXHO TOJIBKO MPH CICAYIOMINX yCIOBUSIX:

- HacTHWJ, KpoMe O0OecredyeHusi CBOCH OCHOBHOW (YHKIMH, JOJDKEH 00JaJaTh JOCTATOYHOU
CIIBUTOBOH JKE€CTKOCTBIO, YTOOBI IPENSATCTBOBATH MEPEMELICHUSM KOHCTPYKIIHA B IIJIOCKOCTH HACTHUIIA;

- nuadparMbel JOJDKHBI MMETh TPOJOJIbHBIE KpaeBble 3JIEMEHTHI, BOCHPHHUMAIOIINE YCHIIHSA B
nosicax, BO3HUKAIOUINE MIPH paboTe Auadparmsl;

- yewnust OT auadparM IMOKPBITHI U NEepeKpHITHI IepenaroTess K (yHAaMEeHTaM 4Yepe3 CBS3CBBIC
pamsbl, apyrue nuadparmMsl WK IPYTHMA METOIaMU, MPETATCTBYIOIMMH CMEILICHHIO paM;

- Hecymasi CIOCOOHOCTh COEAMHEHMH JOJDKHA COOTBETCTBOBATh YCHIIMSAM, IMEPENAIOIIUMCS OT
nradparMbl Ha OCHOBHOM CTalbHOM KapkKac M OOBEAMHSIONIMM HACTHIJI C KPAaeBBIMU JJIEMEHTAMH JUIS
paboTHI B KAYECTBE MOSCOB;

- HAaCTHJI PAacCMaTPUBAIOT KaK HEOTHEMJIEMYIO0 KOHCTPYKTHBHYIO 4acTh Kapkaca, KOTOopas He
MOJKET OBITh y/1ajieHa 0e3 HaJyIeKalell KOMIICHCAIINH;

- B IPOEKTE, BKJIIOYAIOIIEM pPAcueThl U YEPTEXKH, JODKHO OBITh 00S3aTENbHO OTMEYEHO TO, YTO
3/IaHHUE 3aIIPOEKTUPOBAHO C YIETOM PadOThI AradparMel KEeCTKOCTH;

- a7 HacTWia, TOQphl KOTOPOTO OPHUEHTHUPOBAHBI BJAOJL IOKPHITHS, YCHIUS B TOscCax,
BO3HHKAIOIIKE IpH paboTe auadparMel, BOCIPUHUMAIOTCS CAMUM HACTHIIOM;

- CABHWIOBas XECTKOCTh HE 3aBUCHT OT HANpABJICHUS JCHCTBHS CABUTAIOMICH CHIIBI (BOJb WIIH
nonepex rodpos);

- IOTIepeYHast Harpy3Ka He BIHMSAET Ha CABUTOBYIO )KECTKOCTh HACTHIIA.

(=)}

« — HaCTHII; 0 — 30HA CJBUTA B HACTHIIE] 6 — YCHIIMA B NIOACAX KPACBLIX JJICMCHTOB

Pucynox b.7 — PaGora nuadparMel B 31aHHH € INIOCKHM IIOKPbLITHEM

b.4.3.2 Pacuer ¢ yueToMm paboThl BEpTUKAIBHBIX THA(PparM >KECTKOCTH HCIIOJIb3YIOT MPEXk/Ie BCEro
JUTSL HEBBICOKHX 3/IaHUM MW JJIs NEPEKPBITUH 1 (acagoB BEICOKMX KapKaCHBIX 3JaHHM.

b.4.3.3 [uadparMel NpUMEHSIOT A BOCHPHUSATHS BETPOBBIX, CHETOBBIX W JPYTUX HArpysok,
NEePEeAAOLINXCS HEMOCPEACTBEHHO uYepe3 HacTuil. VX Takyke MPUMEHSIOT A BOCHPHUATHS HEOOIbIINX
NOJIBUJKHBIX Harpy30kK, TAKUX KaK TOPMO3HBIE YCWINS OT JIETKUX IOJBECHBIX KPAaHOB WJIM NOJBEMHHUKOB
Ha MOHopenbcax. Jlnadparmpel He MPUMEHSIOT Ul BOCIPUATHS JJIUTEIbHBIX BHEIIHUX HAarpy3okK, TaKHX
KaK Harpy3ka oT 000py/I0BaHUs U MOCTOBBIX KPAaHOB.
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a — HaCTHI; o — YCHIIH3 B MMOACAX KPACBbIX 3JICMEHTOB; 8 — 30H4A CIABHI'a B HACTHIIC,

¢ — 3aTsKKa, Tpebyemas 1A BOCTIPHATHS YCHIIHN OT KPOBENBHOIO MOKPBITHA
Pucynox b.8 — Padora juadparmsl B 31aHHH ¢ ABYXCKATHOH KpoBJel
b.4.4 [lna¢parmpl U3 CTAJIBLHOI0 NPOPUIUPOBAHHOT0 HACTHIIA

b.4.4.1 B nuadparme u3 npoduiarpoBaHHOro HacTuia (pucyHok b5.8) oba Topla JIUCTOB HacTHIA
JIOJDKHBI OBITH 3aKpeIUIeHbl Ha OMOPHBIX JIEMEHTaX CaMOHApe3arolllMMU BUHTAMH, AI00EISIMHU, CBApKOH,
OontamMu WM JAPYTUMH THIIaMK KperuieHuil. CoenuHeHus JOJDKHBI paboraTh 0e3 oTkasa, He
BBIJIEPIUBAaTbCS MJIM HE Cpe3aThCsl 0 paspylleHdus HacTwia. Bce THNBI KpeIuleHUH  JOJKHBI
YCTQHABJIMBATHCS HEMOCPEICTBEHHO Yepe3 HACTHJ B OMOPHBIA DJJEMEHT, HampuMep dYepe3 TOoQpsI
npoMIMPOBAHHBIX JIUCTOB, €CIM HE MPEAyCMOTPEHbl Mephl Mo olecnedeHnto YPPEeKTUBHON nepenadn
YCUJIN, ONTPEAEISIEMBIX PACUETOM.

b.4.4.2 Ecnu npodunupoBaHHbI HacTHI (C TpaneuenaibHbIMU ropamMm) COEIMHEH CO CXKATOM
MOJIKOM OAaJKM M BBITIONHACTCS yciaoBUe HepaseHcTsa (b.1), To Oanky JOMycKaeTcsi paccMaTpuBaTh Kak
HENPEPHIBHO PACKPENJICHHYIO OT OOKOBOI'O CMEIIEHHUS B INIOCKOCTH HACTHJIA.

Ecnu npodunupoBaHHBI HAaCTHII MPUKpEIUIEH K Oalke dYepe3 BOJIHY, CABUTOBYIO JKECTKOCTb
cienyeT npuHuMars pasHou 0,28S.

Ipumeuanue - HepaseHctBo (b.1) momyckaeTcs TakKe HCIOJB30BaTh MPU  ONMPEICICHUN
MOTIEPEYHON yCTOMYMBOCTH MOJIOK OaiKu, COEOIUHEHHBIX C APYTMMU THUIIAMU HACTWJIA, a HE TOJBKO C
TpanenenJalbHbIM MPOQUIMPOBAHHBIM HACTUJIOM, NPU YCJIOBUH, YTO MX COEAMHEHHUS OOOCHOBAHBI
COOTBETCTBYIOLIUM PacueTOM.

b.4.4.3 IlpononbHble CTBIKM MEXAY COCEIHUMH JMCTaMU CIEAYET BBINOJIHATH Ha 3aKIIEIKax,
caMOHape3arlolIMX BUHTAX, TOUEYHON CBapKe WM Ha APYTrUX BHJAX KpeIUIeHHH, KoTopsle paboTaroT 6e3
OTKa3a, HE BBIICPIUBAIOTCA WIM HE CpEe3aroTCs A0 paspylueHus Hactwia. Illar Takux KpenieHud He

10.03.2025 Cuctema TAPAHT 126/145



Csop npasun CIT 260.1325800.2023 "KoHCTpyKIMM CTaIbHBIE TOHKOCTEHHBIE U3 XOJIOJHOTHYTHIX. . .

JoJbkeH mpeBbimath S00 M.

b.4.4.4 PaccrossHus OT KpEIUICHHH BCEX THIIOB JI0 KpPaeB M TOPIIOB JIUCTOB JOJKHBI OBITh
JIOCTAaTOYHBIMU JIJIs1 IPEAOTBPAIICHUS TPEXKIEBPEMEHHOTO MPOPHIBA KPOMKH HACTHIIA.

b.4.4.5 [lomyckaeTcsi BBINOJHATH 0Oe3 pacuera HEOONBINME IPOU3BOJIBHO PACIIOIOKESHHBIE
OTBEpCTHS, PACIOJIOKEHHBIE C CyMMapHOH Iuiomaneio He Oosiee 3% mepeKkpbiBaeMOW IJIOMAAN TIPU
YCIIOBHHM, 4YTO OOIIee pacdyeTHOE KOJIMYECTBO KpEIUIeHWH coxpaHsercsa. OTBepCcTHs, 3aHUMAIOIINE
wiomaab a0 15% mnepexpbiBaeMoil Tuomaan (IUIOMIAAM MOBEPXHOCTH JHadparMel, YYUTHIBAEMOW B
pacdeTe), pa3MEIIaT COTJIACHO JETANIbHBIM pacueTaM. YYacTKH C OOJBIIMMHU MPOeMaMH JOJKHBI ObITh
pa3JeNieHbl Ha MEHBIINE YYACTKH, KK U3 KOTOPBIX padoTaeT Kak quadparma.

b.4.4.6 Hecymas cocoOHOCTh auadparmMbl Ha CABHT OMPEICNISICTCS MUHUMAIBHBIM 3HAYCHUEM
Npe/IeIbHOW TPOYHOCTH TPOJOJIBHBIX CTHIKOB WJIM KPEIUICHWH HACTWIa Ha OIOpax, MapauleIbHBIX
ropam, wim s quadparM, 3aKpeIUICHHBIX TOJIBKO Ha MPOIOJIBHBIX KPACBBIX 3JIEMEHTaX, KPEIUICHUN
aucToB Ha Topuax (pucyHok b.9). PacueTHas Hecymias criocOOHOCTh auadparmMbl Ha CIBUT JOJDKHA
MPEBBIIIATh 3TOT MUHUMYM, %, HE MEHEE YeM:

- Ha 40 - mpu pa3pylICHHH KPEIUICHUH JINCTOB K IMPOTOHAM OT COBMECTHOTO JCHCTBHS CIBHTra U
BETPOBOI'0 OTCOCA;

- 25 - npu mo6oi apyroii hopme pazpylieHus.

b.4.4.7 Bce HacTmibl, KOTOpble 00pa3yrooT auadparmbl, JOJDKHBI OBITH IPEIBAPUTEIBHO
paccunTaHbl Ha U3ru0. YTOOBI HCKIIFOUYNUTH CHI)KCHHUE HECYIICH CIIOCOOHOCTH HACTWIIA HA M3THO MPH €ro
OJTHOBPEMEHHOM paboTe Kak JauadparmMel, CIeIyeT YYUTHIBATh, YTO HAINPSDKEHUS B HACTHUJIC MPHU paboTe

€ro B Ka4ecTBe auad)parMbl JKECTKOCTH He JOJUKHBI peBsimarhk 0,25Ryn / Ym.,

a— Ga:n{a; 6 — [IPOTOHBIL; 6 — CBA3L CABHIE, ¢ — KPECIUICHHE HACTHIIA K CBA3H CIBHUTa; 0— KpPeIUICHHE HACTHIIA K

HNPOTOHY; € — KPerjieHHe JIMCTOB HAcTHIa Mex 1y coDoi

Pucynok 5.9 — KoHcTpyKUHA 0TA€/ILHOH NAHEJIH
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b.4.5 lua¢gparmel n3 KacceTHbIX nNpoduei

b.4.5.1 Kaccernbie npodwuin, ucnoyb3yembie sl 00pa3oBaHus auadparM, IOJDKHBI HMETh
IIMPOKHUE MOJKH MOBBIIIEHHOM KECTKOCTH.

b.4.5.2 Kaccernbie npodunu B nuadparmax cieayeT COCAMHATh MEXIYy COOOH IO MpPOAOIbHBIM
KpasiM (4epe3 CTEHKH) MeTh3aMH (OOBIMHO C MOMOLIBI0 3aKIENOK) ¢ MIAroM KperuieHuH €s=300 mm,

PACIIONIOKEHHBIX HA PACCTOSHHE € =30 MM OT LIHPOKOii HOJKH (pUcyHOK 5.10).
b.4.5.3 [lyst cTranbHOTO KacCeTHOTO MPOQIIIS CABUTOBYIO )KECTKOCTh S ONpeNensioT o hopmye

S= Svap, (B30)

rae Sy - KEeCTKOCTh auadparMbl U3 KacCETHBIX Mpoduiei Ha eqUHUILY UIMHBI, OIpeesnseMas mo
6.4.5.4,

ap - [Iar 3JIEMEHTOB, K KOTOPBIM KPEMUTCS KaCCETHBIN MPoduiIb (TIPOJIET KaCCETHOTO MPOoduIIs).
b.4.5.4 XKectkocTh auadparMbl U3 KacCETHBIX Mpodwmiell HAa €AWHUIYY JUIMHBI ONPEIEISIOT IO
dbopmyiie

_ klLghy
YT elon)

,(B.31)

rae L g - o0mast nmrHa caBuroBoil nuadparmsl (BJ10J1b MPOJIETa KACCETHBIX Mpoduiei);

b - obmrast mupuHa casurosoit auadparmel (b = Z:bu);
by - mmpuna xkaccernoro mpoduis (cMm. pucyHok 5.10);
€5 - PacCTOSIHHE MEX]Iy METH3aMH B HAMpaBJIeHUH rposieTa (cM. pucyHok b5.10);

kO - koadurment xectkoctu (cm. b.4.5.5).
b.4.5.5 Koapdumuenr xectkoctu kO onpenenstor rno pesyaprataM ucnsitTanuid. [Ipu oTcyTcTBUN

HATypPHBIX UCTIbITaHUH B 3anac 3HadeHue kO mpunumarot paBasiM 2000 H/mm.

b.4.5.6 Cppuraromas cuia Ty OT pacyeTHbIX Harpy3ok B MPENEIbHOM CTaaud HE TOJHKHA
npeBbIIaTh 3HaueHus T v, onpeaensieMoro mno Gpopmyie

4

T,r=843E- |/ 1(t/h,)° )

rac Ia - MmomeHT 150:(570) 00705 IJ.IHpOKOfI IMOJIKH OTHOCHUTEIBLHO COOCTBEHHOM OCH a-a (CM. PUCYHOK
9.1);

by - mmpuHa kaccetHoro npoduis (cM. pucyHok 5.10).

b.4.5.7 Casuraromas cuna Ty OT HOpMaTUBHBIX HArpy30K HE JOJDKHA MpeBbIIATh 3HaYeHus T vc,
BBIUKCIISIEMOTO 10 hopmyre

Tve=Sv/ 750, (B.33)

rac Sv - CABHUIOBasA KCCTKOCTb ,HI/Ia(I)paFMBI Ha C¢AWHULY JIMHBI, BbIYUCIIICMAad I10 d)oplv\yne
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(5.31).

Pucynox b.10 — PacnoJio:kenne MeTH30B B IIPOA0JIBHOM CThIKe

IIpunoxenune B
(00s13aTeILHOE)

Onpenesnenne d3pPpekTUBHON MUPUHBI CKATHIX 3JIEMEHTOB KECTKOCTH

B.1 Ilopsinok onpenesienns 3¢ GpeKTHBHON IMPUHBI CKATHIX MOJIOK C KpaeBbIMHM OTTHOAMH

B.1.1 Pacuer oguHapHOro KpaeBoro oTruda, yKperuisiomero nojaKy npouis, clieyeT NpoBOIUTh
nostanHo. Ha pucyHke B.1l mpencTaBieHO IMOJIHOE CeYeHHE OpPYTTO CHKAaTOW MOJKH C TEOPEeTHYECKOH
MIUPHUHO b p U TeOpeTHUECKON MMUPHUHOIN OAMHAPHOTO KpaeBoro otruda b pc.

b
Co P

by

)

Pucynox B.1 — CedeHHe CKATOH MOJIKH ¢ KpaeBbIMH YCJIOBHSIMH
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B.1.2 Ilepssiii aTan

OnpenenstoT OCHOBHBIE MapaMeTpbl HAYaIbHOTO 3((HEKTUBHOTO MOMEPEYHOTO CEUYEHUS IMOJIKU C
KPaeBbIM 2JIEMEHTOM JKECTKOCTH (CM. PUCYHOK B.2).

Jlist cxxaTol TONIKH b p ONPEeNsFOT YCTOMYUBBIE YIaCTKH be1 M be2 B COOTBETCTBUM C TabauLel
7.2 wn 7.3.1.7 wiu 7.3.1.8, mo dopmynam (7.15), (7.16) wim (7.23) xak 151 TUIACTUHBI, ONMUPAIOLICHCS 110

AByM cTopoHaM. [Ipeirmonaraercs mpu 5TOM, YTO 3JIEMEHT KECTKO MOAKperuisieT miacTuiky (K=%), a
YPOBEHb HOPMAJIbHBIX CKUMAIOIINX HANPSKEHUH B MOJIKE PABEH:
- MpU ONpPEIEICHUU PEIyKIHMH B COOTBETCTBUU C TpeOOBaHMSIMH, yKazaHHbIMH B 7.3.1.7, B

popmyax Tabnuubl 7.2 mpuaumaior 01 = Ry;
- IpU ONpEACTICHUH PEIYKIUH B CEUYECHHM AIbTCPHATUBHBIM METOAOM, corjacHo 7.3.1.8, B

popmynax Tabavupl 7.2 01 MPUHUMAIOT PaBHBIM MAaKCHMaIbHOMY HANPSDKCHUIO CXKaTHs B IUIACTHHE,
COOTBETCTBYIOILIEMY OIIPE/IECTICHHON UTEpaLIUU.
Jlanee pacCUMTHIBAIOT 3HAYCHHUE C ef OJMHAPHOTO KPAeBOTO OTruOa MoJiku o dopmyne (7.28):

Cef = pbpﬁc.

[lpu ompeneieHUH PEeayKIIMOHHOTO KOA((UIMEHTa p KpaeBOro OTruOa TMONKH (IUTACTHHKH
HIMPUHON bpc) mo dopmynam (7.17), (7.18) wmm (7.24) 3HayeHue KOA(PQPUIMEHTA HAIPSIKCHHOTO

coctosinus kO omnpenenstot mo popmynam (7.29) u (7.30):

kG =0,5, ecu bp /b pSO,35;

k =0,5+0,83 Bhe -0,35

b
P , ecrn 0,35<b p /b p=0,60.

3areM OIpenensioT IIomaas As U MOMEHT MHEepUUU ls (OTHOCHUTENBHO OCH a-a) HayallbHOTO
PacUETHOT0 CEUEHHsI DIEMEHTA KECTKOCTH (CM. pUcyHKM 7.8 u B.2).
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Tcom = Ry Ocom = Ry

«—— Do —»]

v
A o

g

Pucynox B.2 — Ilepsblii 3Tan. HavyanbHoe ¢ exTHBHOE NONEepedHoe CeUeHHe
CHRATOM MOJIKH € JIEMEHTOM KeCTKOCTH NPH K = oc H HOPMAJIBHBIX HANIPSIZKeHHAX

Ocom = R -y

B.1.3 Bropot#i stan

OnpenensitoT KPUTHUECKOE HAMpsHKEHUE MOTEPU YCTOWYMBOCTH HAYAIBHOTO PACYETHOTO CEUYECHUS
KpPaeBOT0 JJIEMEHTA MKECTKOCTH, BKIIOYAIOMICTO YYACTKHM be2 M Cef C TOJHOW TOJIIMHOW t, B
MPEOIOKEHNUH, YTO KPaeBO OTrub TepsieT OOIIyl0 YCTOMYMBOCTh KakK LIEHTPAIBHO CHKATBHIM CTEpPKEHb
(cM. pucyHok B.3).

Kputndeckoe HanpsHKeHUE yIPYToil MOTEpH YCTOHYUBOCTH ONPECISIIOT o dopmye (7.34):

2- YKEL

GCI’,S: &

rie K - 5KeCTKOCTh yIpyromnoaaTiIuBOi CBS3H;

s - MOMEHT WHepIHMM Ha4YaJlbHOTO PACYETHOTO CEYEHHUS KpaeBOro D3JEMEHTa >KECTKOCTH
OTHOCHTEJIBHO OCH a-a;

As - TIomags Ha4YaIbHOTO PACYETHOTO CEYEHHsS] KPAaeBOTO JJIEMEHTA JKECTKOCTH W3 TEpPBOTO
sTamna (cM. pucyHku 7.8 u B.2).
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Ocr.s

<«— b —>

Pucynox B.3 — Bropoii ran. Kpuruyeckne HANPSIZKeHUs! NOTEPH YCTOHYHBOCTH

Gcr,s KPAEBOI0 DJIEMEHTA KECTKOCTH, MOJIYYEHHOT0 HA MEPBOM JITaIe

Janee omnpenensitor kKodpdurment X ¢ CHMKEHHS Hecymied CrocoOHOCTH (CM. pucyHok B.4)
BCJIEJICTBHE MOTEPU YCTOMYMBOCTH (POpMBI cedeHus (Iuiockas Gopma MOTepH YCTOHUYMBOCTH KPaeBOIO

AJIEMEHTA )KECTKOCTH) C YUYETOM YCIOBHOU THOKOCTH Ag o 7.3.2.9 u popmynam (7.37) - (7.40):

g = 1,0,_ecm/1 Mg 50’65;_
%o =1,47-0,723), 0,65<34<1,38.
, €CIIH ;

0,66
}Ld eciiu }Ld >1,38 ,
R
o y
xd B GCI’,S
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Ocom = Ry
Ocom = XdRy

Wtepauus 1

Pucynox B.4 — Bropoii atan. CHHKeHHAs! IPOYHOCTD XzR, 115l HAYAIBLHOIO

PACHYECTHOTO CCHCHHS 3IEMEHTA RECTRKOCTH ¢ ILVIOMIAAbH) As

B.1.4 Tperuii stan

Tperuii stam He 00s3aTeleH W MPEANONAraeT HTEPAMOHHOE yTOYHEHHWE 3HadeHUs X d, TpH
KOTOPOM HAIpsUKEHHE B DIIEMEHTE JKECTKOCTH IPUHMMAOT paBHBIM X dRy, ¥ [pH H3MEHEHHBIX
3HaueHusx P.

Wtepanyio HaYMHAIOT ¢ MOAU(HUIMPOBAHHBIX 3HAYEHUH p, MOJyuyeHHBIX coryacHo 7.3.1.7, HO

A red
BMECTO p IMPpUHUMAIOT P, , KOTOPYIO OIIPCACIIAOT 10 (I)OpMYJ'IC
7\’p,i’(-,“(j:7\‘p p Xd . (Bl)

B ¢opmyne (B.1) 3HaueHue }Lp IPUHUMAIOT W3 TMEepPBOM wWTepaluu, a 3HadeHue X d H3
npenpinymen urtepanuu. [Ipu 3ToM pa3smepsl yCTONYMBBIX YYaCTKOB CKaThIX IUIACTHH, MPUMBIKAIOIIUX K
JJIEMEHTY KeCTKOCTH (be2 U Cef) B KaXJ0M MTEpallMU, YTOUHSIOT UCXO/ U3 MOJHBIX 3HAa4eHH bp u ¢, a
TOJIIHA HE MEHSETCS ¥ IPUHUMAETCS PaBHOH t (CM. pucyHOK B.5).

I/ITCpaI_II/II/I npoBOAAT OO0 TEX TII0p, IMOKAa HE CTAHYT BBIIIOJIHATHCA CICAYIOMUC YCIOBUA:

~ <
Xdn ~ Xg,(n-1), HO Xdn=Xd,(n-1)
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o =R
com Y Ocom = Xd,nRy

Ocom = xa,nRy

Wtepauuna n

Pucynok B.5 — Tperuii oTan. CHIKeHHasi NPOYHOCTD X, , R, 1151 yTOUHEHHOTO

PACHETHOI'O CEUCHHUH NICMECHTA RECTKOCTH ¢ INIoIAaAbLK A,’n B HTepaluu n

B.1.5 YerepTslii 3Tan

OnpenensitoT 3P PEKTUBHYO TUIOIIAH JIEMEHTA JKECTKOCTH.

DddexTuBHYIO TUIOMIAL KPAcBOrO JJIEMEHTa KECTKOCTH (CM. PUCYHOK B.6) BBIYUCISAIOT IO
7.3.2.10 u popmyne (7.41):

Area=taA|/ —— <A

[lpu ompeneneHUHd TEOMETPUYCCKHX XapaKTePUCTUK S(P(HEKTUBHOTO MOMEPEYHOrO CEUCHHS
¢ deKTUBHAS TUIOMIAAb A sred ONPEACIAETCS C YYETOM YMEHBIICHHOW TOJIIUHBI tred JJIS  BCEX
3JIEMEHTOB, BKITFOUECHHBIX B A s. 3HaYCHHUE t red BRIUMCISIETCA TI0 7.3.2.11 1 dopmynam (7.42) - (7.44):

tred:'[‘% |

trea=Xd-t npu 0 coms=R ys

— Ry
tred_Xd t G =<t
com,s
IIpu cScom,s<R Ys
rae O coms - CKUMaroliee HampsHKEHHE BIOJb LEHTPAIBHOM OCH 3JEMEHTa JKECTKOCTH,

pacCuUnuTaHHOC IJId B(I)(I)GKTI/IBHOFO MOMNCPEYHOTO CCUCHU .
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Ocom = Ry Ocom = Ry

e
Tf Tfred ?

Corn

v

Pucynoxk B.6 — UerBepThlii 3Tan. OkoHuareibHoe YQpPeKTHBHOE MOMEpPevdHOe

CeYeHHe CKATOH MOJIKH ¢ KpaeBbIM 3JIEMEHTOM KECTKOCTH

B.2 [Topsinok onpenesienusi 3PpPpeKTHBHON MUPUHBI CKATHIX MOJOK € MPOMEKYTOUYHBIM 3J1€MEeHTOM
JKeCTKOCTH

B.2.1 Pacuer npomeXxyTOYHOrO 3J€MEHTa >KECTKOCTH, MOJKPEIUIAIOIEro CXKATylo IIJIacTHUHY,
cllefyeT MPOBOAUTH MOATAITHO.

B.2.2 IlepBsiii aTan

OnpenensioT HavalbHOE 3(P(HEKTUBHOE TOMEPEYHOE CEUYEHUE TUIACTUHBI C MPOMEKYTOUYHBIM
3JIEMEHTOM >KECTKOCTH (CM. pucyHokK B.7). B coorBeTcTBUU ¢ Tabavuen 7.2 u 7.3.1.7 wnm 7.3.1.8, a Taxke
dopmynamu (7.15), (7.16) umm (7.23), onpenenstor 3HaYCHUS b1e1, D12 U boe1, D2eo. TIpenmonararor

IPH TOM, YTO BIEMEHT KeCTKO momkperniser miactuny (K=%), a ypoBeHb HOPMAbHBIX CKUMAFOIIHAX
HaANpPsDKEHUH B TUIACTUHKE PAaBEH:

- TIpY OIpeNeTIeHUH PeayKIuN B cooTBeTcTBUM C¢ /.3.1.7 B Qopmynax tabnvubl 7.2 IpUHUMAIOT
01 =Ry;

- TIPY ONpEJENCHUH PEelyKIUH B CEYEHMH albTEPHATUBHBIM METOAOM, yKa3aHHbIM B /.3.1.8, B
dopmynax tabavupl 7.2 01 IpUHEMAOT PaBHBIM MAKCHMAaJIbHOMY HAINPSKEHHIO CHKATHS B IJIACTHHKE,
COOTBETCTBYIOILIEMY OIpPE/IEICHHON UTepaIlUu.

Hanee ompenenstoT miaom@anab As U MOMEHT MHepHHUH [s (OTHOCHTENBHO OCH a-a) HayallbHOTO
PacYeTHOTO CeYEHHs MPOMEKYTOUHOTO dJIEMEHTA )KEeCTKOCTH (CM. pucyHKn 7.9 u B.7).

10.03.2025 Cuctema TAPAHT 135/145



Csop npasun CIT 260.1325800.2023 "KoHCTpyKIMM CTaIbHBIE TOHKOCTEHHBIE U3 XOJIOJHOTHYTHIX. . .

Ccom = Ry Ocom = Ry Ocom = Ry

|* by ez » < by o1 T P ’* b2 g2 *‘
' 7
t

I*b1,e1+|

~ sl
~ e

Pucynok B.7 — llepbid Tan. HavaiabHoe p(peKTHBHOE MONEPeUHOE CeYeHHe
C/RATOM MJIACTHHBI ¢ MPOMERKYTOYHBIM JIEMEHTOM KeCTKOCTH NpH K =0 |

HOPMAJIbHBIX HANPSKEHHAX Geom = Ry

B.2.3 Bropoii stan

OnpenensitoT KpUTHUECKOE HaNpsKEHUE MOTEPU YCTOMYMBOCTH HAYaJIbHOTO PAaCYETHOIO CEUYEHHUS
IPOMEKYTOUHOT'O IJIEMEHTA )KECTKOCTH, BKIIOYAIOIIET0 yYacTKH b 162, D2e1 ¥ bs ¢ moiHON TOMIUHOM t
(cM. pucyHok B.8), B MpennoyOKEHHH, YTO DIIEMEHT >KECTKOCTH TepsieT OOIIyI0 yCTOMYMBOCTH Kak
LEHTPAJIBHO CKATBIM CTEPKEHB.

Kputnueckoe HampsbkeHue ynpyro morepu yCTOMUMBOCTH OmpenensroT mno /.3.3.5 u dopmyne
(7.46).

Ocrs

Pucynok B.8 — Bropoii oTan. Kpuruieckue HanpsizkeHHs NOTEPH YCTOHYHBOCTH Gy

JManee omnpenensior kodpduiment X ¢ CHWKEHHS Hecymied CcrmocoOHocTH (cM. pucyHok B.9)
BCJIE/ICTBUE TMOTEPU yCTOMUMBOCTH (GoOpMbl ceyeHHs (miockas ¢opMa TMOTEpU YCTONYMBOCTH

MPOMEKYTOUHOTO 3JIEMEHTA MECTKOCTH) C yYeTOM YCJIOBHOM THOKOCTU Ag mo 7.3.2.9 u dopmynam
(7.37) - (7.40).
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Ocom = Ry Ocom = Ry

Ocom = XdRy

ER2
t

Wtepauns 1

Pucynox B.9 — Bropoii sran. CHHKeHHAsA HPOYHOCTE X R, ISl HAYAILHOI 0

PACHETHOT'O CEHECHHUH 3IEMCHTA KECTKOCTH C ILTOIAABH) As

B.2.4 Tperuii stan

Tperuii stanm He 00s3aTeleH W MPEANONAraeT HTEPAMOHHOE yTOYHEHHWE 3HadeHus X d, HpH
KOTOPOM HAIpsUKEHHE B DIIEMEHTE JKECTKOCTH IPHHUMAIOT paBHBIM X Ry, M IpH H3MEHEHHBIX
3HaueHusx P.

Htepannio HauyMHAIOT ¢ MOAM(DUIMPOBAHHBIX 3HAYEHUH p, MOIXy4deHHbIX corjacHo 7.3.1.7, HO

BMECTO P MPHUHAMAIOT }\’p,red , KOTOpYIO onpenessitoT mo dopmyne (B.1)

B ¢opmyne (B.1) 3HayeHue }"p IPUHUMAIOT [0 MEpPBOI HWTepaiu, a 3HadeHHe X4 - MO
npeapiayniei. [Ipu 3ToM pa3zMepsl YCTOHUMBBIX yYacTKOB CKATBHIX TUIACTHH, MPUMBIKAIOMINX K 3JIEMEHTY
xKecTKOCTH (biez M bze1) B KaKAOH HMTEpaluyl YTOYHSAIOT WCXOJS W3 IOJHBIX 3HAaYeHWU bpr u bpz, a
TOJIIIMHA HE MEHSETCSI U IPUHUMACTCS PaBHOM t (cM. pucyHok B.10).

I/ITepaHI/II/I IpoBOAAT 10 TEX TII0p, IMOKa HE CTAHYT BBIINOJIHATHECA CICAYIOIMIUE YCIOBUA:

Xan ~ Xdme1), 5O Xdn=X d.(n-1)-

Ocom = Ry Ocom = Ry

Ocom = Xd,nRy

Wtepaumna n

Pucynox B.10 — Tperuii ytan. CHHKEHHAsI NPOYHOCTD X, R, JUISl yTOUHEHHOT 0

PACHETHOI'0 CCHCHHS JICMEHTA AKECTKOCTH C INIOIMAALI) As,n B HTEpallHH i

B.2.5 YerepTslii 3Tan
OnpenenstoT 3¢ HeKTUBHYIO MIIOIIAb CEYCHUS IIEMEHTA KECTKOCTH.
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D¢ddekTUBHYIO IUIOMIAAL CCUCHHUS MPOMEKYTOUHOIO DJIEMEHTa JKECTKOCTH (CM. pucyHoK B.11)
BbIUuCIstoT o 7.3.2.10 u dopmyne (7.41).
[lpu ompeneneHUH TEOMETPUYECKHX XapaKTePUCTUK A(P(HEKTUBHOTO TMOMEPEYHOTO CEUCHHS
3¢ (HEKTHBHYIO TUTOIIANb A sred ONMPEACISAIOT C YUETOM YMEHBIICHHOW TOJIIIHHBI tred JJISI BCEX DJIEMEHTOB,
BKJIIOUCHHBIX B A s. 3HaUCHUE t red BEIYMCIISIIOT 110 7.3.2.11 u dopmynam (7.42) - (7.44).

Ocom = Ry

Ocom = Ry

Ocom = Ry

’*bteﬂ*‘i
J— ;
t

‘ lf3‘2..91 —™

v ’* b2 62 *‘

3 ﬂ
t

Pucynok B.11 — Yerpeproin dTan. Okonuarensnoe 3¢ pekruBHOE NONEPEIHOE

CeYeHHEe CRATOH IJIACTHHBI ¢ IMPOMERYTOUYHBIM HNIEMEHTOM HKECTKOCTH

IMpusnoxenne I
(00s13aTeILHOE)

Ko3ppuumeHnTs! 11 pacyera Ha yCTOHYHBOCTh HEHTPAJIBHO CKATHIX 3JIEMEHTOB

Tadoiauuna I'.1 - KoagppuumeHTs! yCTONYMBOCTH NPH HEHTPAJIbHOM C:KATHH

VYcnoBuas | KoaddunueHTs! ans cedeHus Tuna | YcCJIOBHAS KoaddunmenTs! 11 ceueHus tumna
THOKOCTH a b C TMOKOCTh a b C
Aom Ao
0,4 1000 1000 984 54 261 255
0,6 994 986 956 5,6 242 241
0,8 981 967 929 5,8 226
1,2 968 948 901 6,0 211
1,4 953 927 872 6,2 198
1,6 938 905 842 6,4 186
1,8 920 881 811 6,6 174
2,0 900 855 778 6,8 164
2,2 877 826 744 7,0 155
2,4 851 794 709 7,2 147
2,6 821 760 672 7,4 139
2,8 786 122 635 7,6 132
3,0 747 683 598 7,8 125
3,2 704 643 562 8,0 119
3,4 660 602 527 8,5 105
3,6 616 562 493 9,0 094
3,8 572 524 460 9,5 084
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4,0 526 487 430 10,0 076
4,2 475 453 402 10,5 0,69
4,4 431 421 375 11,0 0,63
4,6 393 392 351 115 0,57
4,8 359 329 12,0 0,53
50 330 308 12,5 0,49
5,2 304 289 13,0 0,45
5,4 281 271 14,0 0,39
IIpumeyanue - 3HaueHU KO3GOUIIMEHTOB B HacCTOsAIIEH Tabnuile yBenuueHsl B 1000
pas.

Ipunoxenne /I
(cmpaBoYHOe)

OnpenesieHne KPUTHYECKOTO MOMEHTA MOTEPH YCTOMYHUBOCTH IJIOCKOI (popMbl U3rnda B ynpyrou
CTaguu

g cedeHuni, y KOTOPBIX IUIOCKOCTh JIEHCTBUS MOMEHTA COBIANAET C IUIOCKOCTBIO CUMMETPHH,
KPUTHYECKUI MOMEHT MOTEPU YCTOWYUBOCTH IIOCKOW (POpMbI M3rubda B ynpyroi cTajiuu, B 3aBUCUMOCTH
OT PacYETHON CXEMBbI U CXEMBbI IEHCTBHSI HArPy30K, B 0OILEM BHJIE BBIYUCISIOT 110 popmMyie

0,5
_ . TEl, ky L (kYL)ZGIt 2
Mcr_Cl(kyL)2 K Ig,y+ n2E|g,y +(C2yg—C3yj) %ng_cc‘yj)
(A.1)

rae I+ - MoMeHT HWHCPIUU ITPpU CBO60)1HOM KPYUYCHHHU ITOJIHOT'O CCUCHMU,

|® - cekTOpHATBHBI MOMEHT HHEPIIUH MTOJTHOTO CEUSHMS,;

| gy - MOMEHT HHEPLUH MTOJHOTO CEUEHUs U3 MIIOCKOCTU ASUCTBUS U3TNOAIOIIEro MOMEHTA,;

L - HepackperyieHHas ATMHA OalKu;

C1, C2 C3 - xoopduumentsr, 3aBucsmume OT (OPMBbI NPUIOKEHUS HATPY3KH U YCIOBHM
3aKperyieHni 0ajloK Ha HIapHUPHBIX OMOpax, MpejcTaBieHHble B Tabavuax [.1 u [1.2, npyrue BapuaHThI
3aKperyIeHUH MPeACTaBIAI0T ¢ TOMOIIbIO KO3 PuireHToB ky u k w;

Ky, Kw - koo dunmenTs! 3¢GeKTUBHON UTHHBI, 3aBUCAIINE OT YCIOBHI 3aKPEIUICHHS TOPIEBBIX
ceueHH. ky 3aBUCHT OT MOBOpPOTa TOPLEBBIX CEUYEHUH OTHOCHUTENBHO Oosiee ciaboi ocu y-y, a
kod(ddurment k w xapakTepu3yeT orpaHuueHue aeriaHanuii ceuenus. KoaduimenTs! ycTaHaBIMBaOT B
npenenax ot 0,5 mpu orpanuyeHHbslx aedopmarusax no 1,0 npu cBoOonHBIX aedopmanusx. B ciydae
cBOOOAHBIX JedopManuii Ha OJHOM KOHIlE OalKd M OrpPaHWYEHHBIX Ha JPYroM 3HaueHUe
K03 duureHToB npuHuUMaT paBHbM 0,7. B 3amac Hecymiell COCOOHOCTH JOIMYyCKaeTcs MpPUHUMAThH
sHayeHus ky = kw = 1,0;

Yg=(Ya-Ys) - Ya M ys-y KOOPAWHATHI TOYKH IPUIIOKCHUS HArpy3KH W IIEHTPAa KPYUYCHUSI.
KoopauHaTs! 0J0KUTENBHBI, €CIIM HAXOAATCS B CKATOM YaCTH CEUEHUS, U OTPULIATEIbHBI B PACTAHYTOM;

Yj - mapameTp, OTpaKarOUIMil CTENEHb aCUMMETPHH IIONEPEYHOIO CEYCHMSI OTHOCUTEIBHO OCH
X-X, PaBHBIA HYJIIO JJs1 CEYeHMH OalloKk, CHUMMETPHUYHBIX OTHOCHUTENBbHO obOeux oceil. [lapametp
IOJIOXKHUTEIEH, €CIU MpH M3rude HanpsHKeHUs B MOsAce ¢  HauOOJBIIMM MOMEHTOM HHEPLHH
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OTHOCHUTEIIBHO OCH Y-y ABJIAIOTCA CXKUMaOIIUMH.

&

Y;j=0,8y ;=
J 2 , €CIH \szo;(lu)
_h
yj_\lff?
,ecmn Vi< 0, (.3)
v, = il
(= —
le. +1
rae )

31ech [ - MOMEHT MHEpPLUU OTHOCUTENIBHO OCH y-Y CXKATOrO IMOsiCa YCIOBHOI'O SKBUBAJIEHTHOTO
JBYTaBpa MpH U3rude OTHOCUTEIBHO OCH X-X (CM. pucyHok [1.1);

|t - MOMEHT MHEpPLMU OTHOCHUTEIBHO OCH Y-y PACTSHYTOIrO IOsica YCJIOBHOTO 3KBUBAJIEHTHOI'O
JIByTaBpa MpU U3ru0e OTHOCUTEIBHO OCH X-X (CM. pUcyHoK [.1);

h¢ - paccTosiHEe MEXIy IEHTPaMH TSDKECTH IMOSICOB YCIOBHOTO SKBHBAJICHTHOTO JBYTaBpa (CM.
pucyHok [.1).

-l b -
Y
ry 7 l N
D | B + - - X
h |
|t :
v |
c ¥y
@
-« b >
t y
¥ !
A L ]
X_'_'_'i ''''''' 11 e - X
h ||« 2t he
t
‘ l¢ j |

A

-
-« 2c

Pucynox /1.1 — YcinoBaoe 11pejcTaB/IeHHEe CeYeHHs € 0O/lHOil 0ChI0 CHMMETPHH B BH/IE

ABYTABPA LJIsl ONPE/Ie/IeHUsA NIapaMeTpa y;
Taoauua /.1 - Koagdpuumnentst C 1, C2 u C3 1is 0a0k ¢ n3rudamoiein Harpy3koi
10.03.2025
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Harpy3ku u rpanuyHbIe DMIOPHl MOMEHTOB Ky Ci C> Cs
YCJIOBHUS
q 1,0 1,127 0,454 | 0,525
y vy bl il 05 | 0970 | 0360 | 0,438
£ 2
P 1,0 1,348 0,630 0,411
E + ,,,3,., 0,5 1,050 0,480 0,338
le L/2 _L L/2 |
P P 1,0 1,040 | 0,420 | 0,562
v v | 05 | 0950 | 0310 | 0539
!_L/4 _!_ L/2 ’!HLM '!
Ta6auna /1.2 - Koagpdunuentsl C1u C 3 151 620K ¢ MOMEHTaAMH Ha 0IIOPax
Harpys3ku 1 rpaHudHbIC DIIOpbEl MOMEHTOB Ky Cs
YCIIOBHS V<0 Wi >0
M M v="1 10 | 100 1,000
0,5 1,05 1,019
‘CA}, ni,\'
¢=078 10 | 1,14 1,000
i R E
¥=0§ 10 | 1,31 1,000
=025 10 1,52 1,000
0,5 1,60 1,000
) =0 10 1,77 1,000
e, | 5]
v=-023 10 2,06 1,000 0,850
[ WWW 05 | 215 1,000 0,650
~m
v=-03 10 | 235 1,000 1,3-1,2v
T ﬂmmm 05 | 242 0,950 0,77V
_ ¥=-075 10 2,60 1,000 0,55v;
I M. 05 | 245 0,850 0,33V
LI-' =—1 1,0 2,60 -\I/f -\I/f
Wﬂmm 05 | 245 | 0,125-0,7¥ | 0,125-0,7v
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ey
Y= —

IIpumeuanue - J{ns 6anok ¢ MomeHTamu Ha onopax C 2y g = 0; ,rne Lecum Lep -
MOMEHTBI HHEPITUU CIKATBIX M PACTIHYTHIX MOJIOK OTHOCUTENHLHO c1aboit ocH y-y.

T Ely
L/ =2 <10
koL Gk —

lee + g

Korna , C1 nomxkeH ObITh pazneneH Ha 1,05, HO ObITh He MeHee 1,0.

Ipunoxenune E
(cpaBoYHOe)

Ko3ppuunentst B3aumoneiictBus K ij, y4auThbiBaronue COBMeCTHOE AeiicTBHE YCHJIMH B popMyJiax
B3aMMO/1eliCTBHS JJI5l CeYeHUIl, KaK MOABEePKEeHHBbIX, TAK U He MOJABeP:KeHHbIX e opMalusaM
KpYy4eHHUs

E.1 Meton 1

Taoauna E.1 - Kodppunuenrst B3aumoaeicreus K ij

KoaddurmenTsr Yupyrue cBoiicTBa BcnomoratenbHbie 0003HAYCHHS
B3aMMOJICVCTBUS | MONEPEYHOIO CEYEHUS,
4-i1 ximace HJIC
k XX
Lx N
CroComir =7 1-3
1 — _ cr,x
NCI’,X MX - 1 N
—py—
k Xy Lix " NCI' X .
Cm’y N ;
1-— N
Ncr‘y ] — e
cry
k yX M l’Ly - N
CooCrnt” N 1-9y
1— Ncr,y
NCI’,X ’
k
Kyy ar=1-—
Cmy . _HYN_ Ig,x .
1 — —
Ncry _ ! & ar
me me,o + ( 1 _me,o ) '
1+Yexar .
Cm y — C m,y,0,
_R2 aT
Cm,LT Cm,x ' >1
N N
1  — . 1 — —
Ncr,y Ncr T ]
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_ Mx Aef
& — W .

efx

rze N crx - KpUTHYECKas CHIIa TUIOCKON (pOPMBI IOTEpU
YCTOMYMBOCTH IO DUJIEPYy OTHOCUTEIBHO OCH X-X B
YIOPYTOM CTaJuu AJIsl IOJHOTO CEYEHUS,;

N cry - KpUTHUYECKas CUJIa MJIOCKON (hOPMBI MOTEpU
YCTOMYHUBOCTHU 110 DUNIEPY OTHOCUTEIIBHO OCH Y-y B
YIPYTO#l CTa iUy JUIsl HOJHOTO CEUEHHS;

N cr T - KpUTHUYECKas CUJIA [T KPYTHIBHOM OpMBbI
IIOTEPHU YCTOMYHUBOCTH B YIIPYTOM CTA/IHH;

| t - MOMEHT HHEPLUH MTOJIHOTO MONEPEYHOI0 CEUCHHMSI
IIpU CBOOOTHOM KPYUEHHUU;

| g,x ~ MOMCHT MHCPIMH OTHOCUTEIBHO OCH X-X

Tadmuna E.2 - Kosgpdunuent Cmio mepexona K 3KBHBAJIEHTHOH NPSAMOYIOJbHON 31I0pe
MOMEHTOB B Tabnmue E.1

Dnopa MOMEHTOB Cmio

M; N
WM Coni0 =0.79+0,21y; +0,36( i ~0,33) 77—
cr,i

R
A
=
A

n2E|i| fz| N
C .,=1 -1
m,i,0 * |2| M, ( 7 )| Ncr,i

A
N / M(Z)| rpe M i(2) - MmakcuManbHBIA MOMEHT M x min My;
Y

v |f 7| - MakcHMaTBHBIN TPOTHO JTEMEHTA 0 €ro JUINHE

N
N

Cpio=1-018"

cr,i

_ LN
Crio=1-008" T

E.2 Metona 2

Tadauna E.3 - Kodppuunentsl B3aumoneiictBust Kij 115 ceyeHuii, He YyBCTBUTEJIbHBIX K
nedopmanusamM Kpy4eHust

| Koaddurmentsr ‘ Tun ceyenus VYupyrue cBoiictBa nonepeunoro ceueHus JICTK
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B3aUMOJICHCTBUS
K xx 3aMKHYThIE c 1406 N c 1406 N
. +0, . < . +0,0-
IPSAMOYTOJILHBIE mx * ARy mx PxAsrRy
JIBYTaBPBI
kxy kXX
kyX O,8k XX
Kyy = N
C .| 1+06xr,- <Cpy | 1+06"
my ( y (pyAefRy) i ( (PyAefRy)

Tadiuuna E.4 - Kosddunuentsl B3aummopaeiictBusi Kij s cedeHuil, YyBCTBHUTEIbHBIX K
aepopMaAUAM KPY4eHUS

KoadpummenTst VYupyrue coiictBa nonepeunoro ceuenus JICTK
B3aUMO/ICHCTBUS
K xx K xx 1o Tabnnue E.3
K xy K xy mo Tabnuue E.3
Kyx - 0,0571y N ) P N
(CmLT_O’zs) OyARy | (Cm,LT_O’ZS) OyARy
Kyy Kyy o Tabnuue E.3

Tadmuna E.5 - Koapduuuentsl Cm mepexoaa K 3KBHBAJICHTHOH NPSIMOYTOJIbHON 3MIOpe
MOMEHTOB B Tabnnuax E.3 u E.4

Onropa MOMEHTOB I'panunbr Cmx, Cmyu Cmt
PacnpeneneHHaﬂ COCpC)IOTO‘-IeHHa}I
Harpyska Harpyska
'ILHM -1<y<1 0,6+0,4v=0,4
Mk, 0<a <1 | -l<y<1 0,2+0,805>0,4 0,2+0,805>0,4
M. UM _1<0<0 | O<y<1 0,1-0,805>0,4 —0,805>0,4
Ny o 4<y<0 | 01(1-0,)-080>04 0.2( 05 ) 0,805 >04
0<o0s<1 | -l<y<1 0,95 + 0,050, 0,90 + 0,100
—1<0s<0] 0<y<l1 0,95 + 0,050y 0,90 + 0,100,

—1<y< 0 | 0,95+0,0504 - (1+2V) 0,90-0,1004 - (1 + 2Vv)

op = Mn/ M;

IIpumeyanus

1 [Inst 571eMEeHTOB, MOJBEPKEHHBIX TOTEPE YCTOWUUBOCTU, KA huimeHTs! C m clieayeT NpuHUMAaTh
cooTBeTCTBEHHO C mx = 0,9 umu Cmy = 0,9.

2 Cmx, Cmy 1 CmLT ceayeT onpenessaTh B COOTBETCTBUHU C AIMIOPOI U3rHOAIOIIETO MOMEHTA MEKTY
COOTBETCTBYIOIIIMMHU TOYKAMHU PACKPETIIICHUS CIIEAYIOMUM 00pa3oMm:

koaurment C m M3TUO0 OTHOCHUTEITLHO OCH HaIpaBJICHUE PACKPETUICHHS
Cmx X-X y-y
Cmy y-y X-X
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CmLt

X-X

X-X

Taoauna E.6 - MakcuMasibHbIe 3HaYeHUsA KO3GPUUMEeHTOB B3aUMO/1eHCTBUSA

Koaddunment B3anmoaeiicTBust Ceuenus JICTK
K xx 1,6 Cmx
K xy 1,6 Cmy
Kyx 1,0
Kyy 16 Cmy
bubanorpadgus

[1] depepanbHbii 3akoH ot 30 nekabps 2009 r. N 384-03 "TexHHYECKHUI pErIaMeHT O

0e30MacHOCTH 3JaHUI U COOpPY>KeHU"

[2] ®epepanbHbili 3akoH ot 22 utons 2008 r. N 123-D3 "TexHuuecKHid periiaMeHT O TpeOOBaHUSIX

no>kapHou 6e3onacHocTH"
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