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NMPABUINA KNACCUDUKALIMN, NOCTPOMNKN U OBOPYOOBAHUA
NNABYYUX BYPOBbBIX YCTAHOBOK K MOPCKUX
CTAUMNOHAPHBIX NMNAT®OPM

MpaBuna knaccudmKaumm, NOCTPONKN 1 06opyaoBaHUs nnaByymx 6ypoBbIx ycTaHOBOK ([1BY)
N  MOPCKMX cTaumoHapHbix nnatgopm (MCI1) Poccuickoro mopckoro peructpa
cypoxoactea (PC, Peructp) ytBepXaeHbl B COOTBETCTBMM C AEUCTBYIOLLUM MOMOXEHUEM U
BcTynatoT B cuny 1 uniona 2022 r.

HacTosilwee uagaHue [MpaBun coctaBneHo Ha ocHoBe m3gaHus 2018 roga ¢ yyeTom
N3MEHEHW 1 OOMNOSIHEHWI, NOATOTOBIIEHHbBIX K MOMEHTY NepensaaHus.

MpaBuna ycrtaHaBnueawT TpeboBaHus, cneumdpuydHble anga MNMBY n MCI1, yuntbiBatoT
pekomeHgaumm Kogekca nocTporikm 1 o6opynoBaHmst nnaey4vmx 6ypoBbix ycTaHoBok (Kogekc MNBY),
npuHsitoro Accambneen MO 2 gekabpsa 2009 r. (pesontoums MO A.1023(26)).

B [lNpaBunax y4yTeHbl npouenypHble TpeboBaHUSA, YHUMUUMPOBAHHbIE TpeboBaHus,
YHU(UUUPOBaAHHbIE UWHTepnpeTauun un pekoMeHdauun MexayHapogHon accoumaumm
knaccudukaumoHHbeix obwects (MAKO) n cootBeTcTBYOWME pesontounn MexgyHapogHon
Mopckon opraHmsaumm (MMO).

lMpaBuna cocToAT U3 creayrLmx YacTen:

yacTb | «Knaccndukaums»;

yacTb Il «Kopnyc»;

yacTb Il «YcTponctea, ob6opyaoBaHme u cHabxeHne NBY/MCI»;

yacTtb IV «OcTON4YMBOCTbY;

yacTtb V «[leneHne Ha OTCEeKn»;

yacTb VI «[poTuBonoxapHas sawuTa;

yacTb VIl «MexaHnyeckue yCTaHOBKU U MEXAHU3MbI»;

yacTb VIl «Cuctembl 1 TpybonpoBoabI»;

yacTb IX «KoTnbl, TennoobmMeHHble annapaTbl U COCyabl NOA AaBMEHNEMY;

YyacTb X «9QnekTpuyeckoe obopygoBaHme;

yacTb X| «XonogunbHble YCTaHOBKNY;

yacTtb Xl «MaTepunanbi»;

yacTtb Xlll «CBapkay;

yacTtb XIV «ABTOMaTU3aUMAY;

yacTtb XV «OueHka 6e3onacHoctu NBY/MCI1»;

yactb XVI «CurHanbHble cpeacreay;

vyactb XVII «CnacaTenbHble CpeacTBay;

yactb XVIII «PagnoobopynoBaHuey;

yacTb XIX «HaBuraunoHHoe obopygosaHue;

yacTb XX «O6opyaoBaHue no npeaoTBpaLLEeHN0 3arpA3HEHNSI».

HacTosiwme MNpaeuna gononHsatoT MNpasuna knaccudmkaumm n NOCTPONKN MOPCKUX Cya0B
n MNMpaBuna no o6opya0BaHMI0 MOPCKMX CyO0B.

© Poccuicknin MopcKon permcTp cyaoxoacrea, 2022
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NEPEYEHb U3BMEHEHUNA
(n3meHeHuns cyrybo pefakuMoHHOro xapakrepa B lNepeyeHb He BKOYaTCS)

[ns AaHHOM BEpPCUM HET N3MEHEHUI ANS BKItOYeHUs B [lepeyeHb.
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1 OBLUME NONOXEHUA

1.1 OBJIACTb PACIMPOCTPAHEHUA

111 TpeboBaHua HacTosawen 4vactn [lpaBun Knaccudukaumm, NOCTPONKM W
obopygoBaHust nnaByumx OypoBbix ycTaHoBok ([1BY) ©“  MOpCKUX  CTauMOHapPHbIX
nnaTtcopm (MCIM)! pacnpocTpaHsioTcs Ha:

.1  cTanbHble caMoxodHble U HecaMmoxodHble BY, TUnbl KOTOPLIX onpeaeneHsl B 1.2
yacTtu | «kKnaccucumkauma» MNpasun NBY/MCIT,

.2 TIBY Ha HaTsxHbIx cBassx (MBYHC), tunbl koTopbix onpegeneHsl B 1.2 yactu |
«Knaccndumkauma» MNpasun NBY/MCI1. MNpeanonaraetcs, uto kopnyc NBYHC BbinonHeH 13
ctanu, n ana nepoctorkux NMBYHC moxeT nmeTb cTanebeToHHbIV NeaoBbI NOSAC; HATSKHbIE
CBSI3U U3rOTOBMEHbI U3 CTanu, pyHaaMeHT MOXeT ObITb U3 cTann, 6eToHa/xxenesobeToHa nnm
KOMMO3UTHbIM;

.3 cTanbHble, xene3obeToHHble 1 Komno3uTHole MCI1, B TOM uucne negocTomkue,
yaepXKnBaemMmble Ha T[pyHTe rpaBUTALMOHHBIM  CNocoboM, C NOMOLWb CBan  unu
KOMOWHMpPOBaHHLIM  cnocobom,  Tunbl  KOTOpbIX  onpegensaiwTcs B 1.2 yactu |
«Knaccndumkauma» MNpasun NBY/MCI.

1.1.2 B HacTosawen yactn cchopmMynupoBaHbl MNOSIOXEHUS, LLEeSbl0 KOTOPbIX SBSETCA
oGecneveHne npoyHocTU anemeHToB kopnyca [BY/MCI1. B cnydyae, ecnu npu pacyete
NMPOYHOCTU MCMOMb3YHTCA anbTepHATMBHbIE MNOAXOAbl, OHW OOIPKHblI ObiTb COrnacoBaHbl
¢ Peructpom. MNMpn atom gomkeH ObiTb obecneyeH ypoBeHb 6GE30MacHOCTU KOHCTPYKLMK, MO
KpanHen mepe, He HUxe Yyem npegycmoTtpeH Mpasunamun MNMBY/MCI.

1 B pganbHeinwem — Mpasuna MNBY/MCIT.
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1.2 ONPEAENEHUA U MNOACHEHUA

1.2.1 OnpegeneHnss n NOACHEHUs, OTHOcAWMEecs K oblen TepMUHOMNOrmm
Mpaeun MNMBY/MCI1, npuBegeHbl B O6GWMX MOMOXKEHUAX O KnacCUPUKALMOHHOW N MHON
aesitenbHocTy, B [MpaBunax knaccudumkauum u nocTporkM Mopckux cygoB?! m B yacTu |
«Knaccndumkauma» MNpasun NBY/MCI.

1.2.2 B HacTosiwen yactu NnpuHATLI cnegyowmne onpeaeneHus.

BepxHee cTpoeHune — BepxHaa dactb [1IBY/MCII, npegHasHayeHHas Aansd
pasmelleHns obopyaoBaHMss U OBCNyXuBawwWero nepcoHana, He y4yacTBylLlas
B obecneyeHnn obLen Npo4yHOCTM Kopryca.

OOHHBIN byHOaAMeEeHT (SKopb) — noasoaHbli anemeHT MNBYHC, 3akpenneHHbIn
Ha MOPCKOM JHe.

KOHCTPYKTUBHbBIE 3N1€MEHTbl — y4aCTKN NIMCTOB OOLUMBKN, HACTUITOB, COCTaBHOWN
CBapHOW 1 KaTaHbI HAbop, aNemMeHTbl OBLLIMBKU U HACTWUIIOB BMECTe ¢ Habopom u T.M.

Kopnyc MBY/MCI1T — BCe  KOHCTPYKTMBHble  anemeHTol  [1BY/MCIT,
npeAHasHa4yeHHble 4115 BOCNPUATMSA OOLMX U MECTHbIX, MOCTOSAHHBLIX M NEPEMEHHbIX Harpy3ok.
Ecnn kopnyc MBY/MCI1 coctont n3 caMmoCToATENbHbIX (HO 06a3aTeNbHO CBA3AHHbLIX MEXay
co0oM1) aNeMeHTOB, TakMX KaK: KOSTOHHbI (OMOPHbIE KOMOHHbI, CTabunuanpytowme KOnoHHbI),
NoABOAHbLIN OMNOPHLIN OMOK, MOHTOHbLI, PacKOCbl, BEPXHWA KOpnyc (BEpXHAS Hecylwas
KOHCTPYKLMS), TO MO OTHOLLEHWUIO K HAM MPUMEHUM TEPMUH KOPNYCHAas KOHCTPYKLUUS.

HaTtaxHaa cBsA3b — CUCTEMA SNEMEHTOB, COeOMHSOWAs KOpPNyC M MOABOLHbIN
dyHAaMeHT ¢ uenbto 3askopusanua NBEYHC.
Pansep — cucrema TtpybonpoBodoB M 00OpyOooBaHUS ON1s1 CBSA3U CKBaXKUHbI C

nnatdopmMon 1 obecneveHmsi nogayn gooObiIBaeMoro npoaykra Ha nnartdopmy.

1 B pganbHenwem — MNpasuna knaccudukalum.
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1.3 OB bEM TEXHUYECKOI'O HABJIFOOEHUA

131 Ha «kopnyc (kopnycHble KoHcTpykuuu) TBY/MCI1  pacnpoctpaHsioTca
TpeboBaHmss OBLWNX MOMOXEHUA O KINAcCUPUKALUMOHHON N MHOW OesTenbHocTu u lNpasun
Knaccudukaumm.

1.3.2 TexHnyeckomy HabnogeHWo nognexaT cnegylolmne KOHCTPYKUMM Kopryca
MBY/MCI1 (B 3aBMCMMOCTM OT TUMA TEXHUYECKOTO COOPYXKEHWUST) B NPOLLECCE MX U3rOTOBIEHMS:

HapyXHast oblwmBKka M Habop — OMOPHbLIX U CTABUNU3UPYIOLWMX KOMOHH, MOHTOHOB,
NMoA4BOAHOrO ONOPHOro 6roka, pPackocoB, BEPXHEro KOpMyca, BEPXHEW HECYLLEW KOHCTPYKLMM
nT.n,;

BOAOHENPOHMLIaeMble Nepebopkn N LNCTEPHBI;

nany6bl n nnatopmbl;

BEpPTONEeTHbIE NIOLWaaKu;

HaOCTPOWIKM 1 PyOKu;

nopTarnbl ONOPHbIX KOMOHH;

KOMUHrCbl, TaMOypbl U Apyrue orpaxaeHus oteepcTtuin B kopnyce MNBY/MCIT,

dyHOaMEHTbl Nog rnaBHble M BCMOMOraTerbHble MeXaHu3Mbl, a Takke yHOaAMEHTbI
arperartoB, NOANeXalmnx TeXHNYeckoMy HabnoaeHuto; noptan 6ypoBON BbILLKK.

1.3.3 [lo Ha4yana n3roToBfeHNs KOHCTPYKUUK, YKa3aHHbIX B 1.3.2 HAcTOALLEN YacTy,
AOoMKHa BObITb NMpeacTaBrieHa Ha paccMoTpeHue Peructpy TexHuyeckass AOKyMeHTauus no
Kopnycy B o6beme, npegycmoTpeHHoM B 4.1.3 vyactu | «Knaccudpmkauma» MNpasun NBY/MCI.
MoMnMO ykasaHHOro, fomkHa ObiTb NpeAcTaBneHa creayoLlas TEXHUYeckas JOKyMeHTaums:

.1 ucxopHble AaHHble — MCYepnbiBalOLWME OaHHbIE MO BHELUHUM yCroBusaMm (BeTep,
BOMHEHMe, TeyeHue, nepn, rPyHT, CeMcMuKa, TemnepaTypa) ANs pavoHOB 3JKCnnyaTaumu
MBY/MCI1, cooTBeTCTBYIOLWMNE TpeboBaHmAM 2.2.

MoryT OblTb MCNONb30BaHbl LaHHble, NPUBELAEHHble B MNpuUNoXeHun 1 wnu gpyrve
CcBeAEeHUs Mo BHELIHUM YCNOBUAM, NpeABapuTenbHO corflacoBaHHble ¢ Pernctpowm;

.2 XapaKTepuCTuKa PexXuMoB 3JKChnyatauuMm — OaHHble O peXxumax 3JKcniyaTauum
MBY/MCIT B obbeme, oroBopeHHOM B 2.3. MoryT 6bITb paccCMOTPEHbl LOMNOMHUTENBHbIE
pexuMbl, oTBe4vatoLme cneuundunke koHkpeTHon MNBY/MCIT;

.3 pac4yeTbl NPOYHOCTM — BbINOSIHEHHbIE B 06beMe, He06X0AMMOM U AOCTaTOYHOM
ONA  NOATBEPXAEHWUsT MNPOYHOCTM Kopnyca Mo MNPUHATBIM - KPpUTEPUSIM AN PEXMMOB
akcnnyataumm MNMBY/MCI1, cnocobHbIX Bbi3BaTb B KOHCTPYKLMM OnacHoe coctosiHne. MeTtoabl
pac4eTa OOIMKHbI BbITb cornacoBaHbl ¢ Pernctpow;

4 NHCTPYyKUmMs no akcnnyaTtauun MNBY/MCI1, cogepxaluias:

KpaTtkoe onucanue MNBY/MCIT;

nepeyeHb PEXNMOB IKCyaTaumm,;

JOnyckaeMble 3Ha4YeHus1 napameTpoB, XapakTepusyrowmx besonacHocte MNBY/MCI1 B
OAHHOM PEXMME;

coctosiHue 3arpy3ku MNBY/MCI1 B kKaxxaom pexume;

PYKOBOACTBO ANd akunaxa no obcnyxmeanuto NBY/MCI1 B KaXkgom pexume;

opraHm3aumoHHoe obecnevyeHme BesonacHom akcnnyatauumm MNBY/MCIT;

YepTeXu C yKasaHMEM KaTeropui n NpoYHOCTM CTarnewn, NPUMEHEHHbIX B KOHCTPYKLMSIX
MBY/MCTI1, nepeyeHb AONYCTMMbIX METOLOB CBapkM M CBaApO4YHbIX MaTepuanos. Ecnu
HeobxoanMOo, AOMOSNHUTENbHbIE YKa3aHus MO MaTepuanam u CBapke, BKNHOYasi BO3MOXHbIE
OrpaHNYeHnst 1 yCnoBms Npu NPoBeAEHNM PEMOHTHBLIX paboT NMbo Npu nepeobopyaoBaHMN.
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1.4 KOHCTPYKTUBHbDIE 3JIEMEHTbI

141 KoHcTpykTmBHble  anemeHTbl [MBY/MCI1  cnegyeT  knaccuduumpoBaTb,
B 3aBUCUMOCTM OT YPOBHS HAMNPSPKEHUN, BINAHMS BO3MOXHOIO X NOBPEXAEHNSA HA NPOYHOCTb
N HAOEXHOCTb TEXHNYECKOrO COOPYXEHUS, Kak creyunarbHble, OCHOBHbIE U BTOPOCTENEHHbIE.

1411 CneuyunanbHble KOHCTPYKTUBHbIe 3MNeMeHTbl — OCHOBHblE
KOHCTPYKTUBHbIE 3fIEMEHTbI, Yepe3 KOTopble NnepeaaeTcs KpuTnuyeckas Harpyska, umetrowime
KOHLIeHTpaTOpbl HANPs>KeHUN 1 T.1.

1412 OCHOBHbIE KOHCTPYKTUBHbIE 3NeMeHThbl —  3NEeMEHTHI,
obecneumBarome obLLYH NPOYHOCTb KOHCTPYKLIMM U HEMPOHMLIAEMOCTL (ecnu aTo TpebyeTcs
no ycrnoBuaAM I3KCnnyaTauunm), a Takke Te 3NEeMEHTbl, BaXXHOCTb KOTOpPbIX OOycroBneHa
obecneveHnem 6e3onacHOCTM 0BCNyXMBatoLwero nepcoHana.

1.4.1.3 BToOpoCTEeneHHble KOHCTPYKTUBHbIE 3NEeMeHTbl —  3fIEMEHTHI,
noBpexaeHne KOTOpbIX He OKa3blBaeT CyLWEeCTBEHHOrO0 BIMAHUSA Ha 6e3onacHoOCTb
TEXHNYECKOrO COOPYXKEHMS.

1.4.2 KoHCTpyKTMBHbIe aneMeHTbl nonynoabemMHbix MBY (MMNBY).

1.4.2.1 CneumnanbHbie:

HapyXHasi obMBKa B MeCTax COeLMHEHUs CTabunmnaMpyrowmnx KOMOHH ¢ nanybamu u
HUXHUMW KOprycamu;

nanybHbI HacTun, ycuneHHble pamHble 6ankv n nepebopkn BepxHero Koprnyca unu
nnaTtgopmMbl, KoTopble 00pasyloT kopobyaTble UM TaBpOBble HECyLne KOHCTPYKUMM Ha
yyacTkax, nogBep>KeHHbIX 3Ha4YUTENbHbIM COCPEAOTOYEHHbIM Harpyskam;

OCHOBHbI€ Y3I1bl NepeceyeHnsi PackoCoB M Pacnopos;

nonynepebopkn, y4yactkm nepebopok, nnargopMm wu Habop, BOCNPUHUMAOLLME
3HauYUTEeNbHblE  COCPEOOTOYMEHHblE  HarpyskM B  MeCcTax MepeceyeHusl  HecyLimx
KOHCTPYKTUBHbIX 311EMEHTOB;

3NeMeHTbl KOHCTPYKUUIA, NPeayCMOTPEHHbIE A8 Nepeaaydy yCUnuim B y3nax nepeceyeHuns
UM CoOeaUHEHUS OCHOBHbIX HECYLLIMX KOHCTPYKLUMIA.

1.4.2.2 OcCHOBHbIE:

HapyXHas obLIMBKa CTabUNM3NpPyoLLMX KONOHH, BEPXHUX U HUXXHUX KOPMYCOB, packoCOB
1 pacnopos;

nanybHbI HacTUI, NepebopKkn U YyCUNeHHble pamMHble Barnku BepXHEro kopnyca, Kotopble
obpa3syloT KopobyaTble WNM TaBpOBble HECyLIMEe KOHCTPYKUUKW, He MoABepXKeHHble
3HaYMTENbHBIM COCPEAOTOYEHHBIM Harpy3kam.

1.4.2.3 BTOpOCTENEHHLIE:

BHYTPEHHUE KOHCTPYKLUMW, BKMOYas NnepedopKkn N BbIFOPOLAKM CTabUNM3NPYIOLLMX KOSTOHH
N HWXXHUX KOPMNyCcoB, HABOp KOMOHH, PAacKOCOB M PacnopoB.;

nany6bl BepxHen nnatdopMbl NNu nanybbl BEPXHEro KOpnyca, 3a UCKITIOYEHNEM PanoHOB,
B KOTOPbIX 3fIEMEHTbI ABMSAKTCSA OCHOBHLIMU UMK crieumanbHbIMY;

CTabunuaunpyowme KoroHHbl 60MbWOro AnameTpa C MasnbiM OTHOLEHWEM ANUHbI K
AanameTpy, 3a UCKIMYEHNEM Y3r0B COEANHEHUS KOSTOHHbI U NepeceYvyeHuni.

1.4.3 KOHCTpYKTUBHbIE aneMeHTbl camonoabeMHbix MBY (CMNBY).

1.4.3.1 CneumnanbHbie:

BepTUKasnbHblE OMOPHbIE KONOHHbI B paioHe COeQUHEHUS UX C ONOPHbIMK Balumakamu;

y3Ibl NEPECEYEHMS ANIEMEHTOB pPeLIeTYaToON ONOPHOM KONOHHbI C BBAPHBIMW 3fIEMEHTaMW,
BKItoYasi CTanbHble OTAMBKU.

1.4.3.2 OcCHOBHbIE:

HapyXHas o6LMBKa LUNNHAPUYECKNX OMOPHbBIX KOMOHH;

0oOLUMBKa BCEX ANIEMEHTOB peLleTYaTbIX ONOPHbIX KOSTOHH;

nepebopkn, nanybbl, obwmeka 6opTa, AHMLLA BEPXHErO0 CTPOEHUS, KOTopble 06pasytoT
KopoGyaTtble Unn TaBpOBblE HECYLLNE KOHCTPYKLNN;
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KOHCTPYKLMN MOPTanoB OMOPHbIX KOSIOHH W OMOPHbIX GalimakoB, BOCNPUHMMatOLLME
HarpysKy OT OMOPHbIX KOSOHH.

1.4.3.3 BTopocCTeneHH.le:

BHYTPEHHWUI Habop, BKMoYasa nepebopkM 1 afeMEHTbI paMHOro Habopa LUMNMHAPUYECKNX
OMOPHbIX KOSTOHH;

BHYTPEHHUE NepebopKM 1 BbIrOPOOKK, a Takke aneMeHTbl Habopa BeEpXHEro CTPOeHUs;

BHYTPEHHUE nepebopkn OaliMaKkoB OMOPHbLIX KOMOHH, 33 WCKYEHWEM pPanioHOB,
B KOTOPbIX KOHCTPYKTUBHbIE 3NIEMEHTbI ABMNSAOTCS OCHOBHLIMU UMK crieunanbHbIMK;

HacTMn nanybbl, obwunBka OOpPTOB M OHULWIA BEPXHErO CTPOEHUS, 3a WCKITHOYEHUEM
PavoHOB, A€ KOHCTPYKTUBHbIE 3NEMEHTbI ABNATCS OCHOBHBIMU M crieumanbHbIMU.

1.4.4 KoHcTpykTMBHbIE 3nemeHTbl MCI1.

1.4.4.1 CneumnanbHbie:

KOHCTPYKTUBHbIE 3NIEMEHTbI «OOKM» U PaiOHOB COMpPSKEHUs «toOkn» ¢ gHuwem MCIT;

KOHCTPYKTUBHbIE 3fIEMEHTbLI NE4OBOro nosica B cny4vae, ecnu nnatdgopma sBnseTcs
HedTexpaHUnNULLeM;

KOHCTPYKTUBHbIE 3MEeMeHTbl B paloHax CoOeAMHEHUSI KOPMYCHbIX KOHCTPYKLMM,
yyacTBylOLWMX B obecneveHmn obLuer NpoYHOCTK, a Takke B MeCTax C Pe3KMM U3MEHEHUEM
nonepeyvYHoro cevyeHus;

YYaCTKN KOHCTPYKLUWUIA, NOABEPXKEHHbIE 3HAYNTENBbHBIM COCPEAOTOYEHHbIM Harpy3kam.

1.4.4.2 OcHOBHbIE:

HapyXHasi 06LLIMBKa KOPMYCHbIX KOHCTPYKLMIA; 0OLLIMBKA BOAOHENPOHNLAEMbIX Nepebopok,
HaCTUNbl BOOOHENPOHULAEMbIX NaTtdopMm, y4acTByoLKNX B obecnedeHmm obLier NpoYHOCTY;

pamHble Bankn KOpnyCHbIX KOHCTPYKLNI;

OCHOBHOM Habop HapyxHoW o6wuBKkKM, 06WKBKM nepebopok, HacTunos nanyo,
y4yacTBylOLWMX B obecneyeHnm obLLen NnpoYHOCTM Kopryca.

1.4.4.3 BTtopocTeneHHsble:

BHYTPEHHWE KOHCTPYKLMK, HE yYacTByoLme B o6ecneveHmmn obLien Nnpo4YHOCTM Kopryca;

BCMomMoraresnbHblin Habop 0OLINBKN N HACTUIOB.

1.4.5 KOHCTpPYKTUBHbIE 351IeMeHTbl Kopnyca, AOHHOro chyHAaMeHTa U HaTSXXHbIX
cesasen NBYHC.

1.45.1 CneumanbHblie:

KOHCTPYKLMKM Kopryca MHorokonoHHou NBYHC kak onpegenero B 1.4.2.1 ana MMNBY;

KOHCTPYKUMK kopnyca 6aweHHonogobHon NBYHC, Takme Kak:

KOHCTPYKTUBHbIE 3fIEMEHTbl NedoBoro nosica B cnydyae, ecnu [BYHC gaensetca
HedTexpaHUNULLEM;

KOHCTPYKTUBHbIE 3MEMEHTbl B paloHax CoOeAMHEHUS KOPMYCHbIX KOHCTPYKLMM,
yyacTBylOLWMX B obecneveHmmn obLuer NpoYHOCTN, a Takke B MeCTax C Pe3KMM U3MEHEHUEM
nonepeyvYHoro cevyeHus;

YYaCTKN KOHCTPYKUWUIA, NOABEPXKEHHbIE 3HAYUTENBbHLIM COCPEAO0TOYEHHbIM Harpy3kam;

anemeHTbl kopnyca NBYHC n goHHoro hyHaameHTa, B3auMogenCTBYIOLWME C HATSXKHBIMN
CBA3AMU;

y4acTKM B3aMMOAEWCTBUSA HATSDKHbIX CBA3EW C KOPMYCOM WM OOHHbIM (DYHAAMEHTOM U
BbICOKOHAMPSXKEHHbIE 3NIeMEHTbl YCTPOMCTB, MNOOAEPKUBAKOLWMNX HATSXKEHUA B HATSKHBIX
CBA3SX;

nokanbHble pavioHbl HaTSKHbIX CBA3EW, B KOTOPbIX MOryT WMMETb MEeCTO BbICOKWE
HanpsbkeHnsa (MydTbl, CBapHbIe NONepeYHble COeaUHEHNS U T.M.);

YacTn AOHHOro pbyHAAMEHTa, BOCNPUHMMAIOLLME 3HAYUTENBbHbIE Harpy3ku.

1.45.2 OcCHOBHbIE:

KOHCTPYKLMK Kopryca MHorokonoHHoun NBYHC kak onpegenero B 1.4.2.2 ana MMNBY;

KOHCTpYKLMKM Kopnyca 6aweHHonogobHon NMBYHC kak onpeaeneHo B 1.4.4.2 ana MCIT;
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HaTsDKHbIE CBSI3N U UX 3NIEMEHTbI, 33 UCKITOYEHWEM PANOHOB, rAe dMeMEHTbl ABMAKTCA
crneumnanbHbIMU;

KOHCTPYKTUBHbIE 3fleMEHTbl [OHHOro yHAaMeHTa, 3a WCKNIOYEeHMeM panoHoB, rae
aNeMeHTbl ABNATCS crneumanbHbIMU.

1.4.5.3 BTOpoCTeNeHH.IE:

KOHCTPYKLMM KOpnyca MHOrokorioHHon n 6aweHHonogobHon MNMBYHC kak onpegeneHo
B 1.4.2.3 n 1.4.4.3 cootBetctBeHHO anga MMNBY n MCI.

Hukakme KOHCTPYKTUBHbIE 3NEMEHTbl HATSPKHbIX CBA3EN M SIKOpen, a Takke pavioHOB
COeQIMHEHNSA Kopryca C HaTSXKHbIMW CBA3AMW He MoryT ObiTb KnaccuduumpoBaHbl Kak
BTOPOCTENEHHbIE KOHCTPYKTUBHbIE 3NTEMEHTDI.

1.4.6 OkoHuaTenbHass knaccudukaums KOHCTPYKTUBHbIX 3anemeHToB [MBY/MCII
OCYLLECTBIISAETCA NPOEKTaHTOM U NOANEXNUT CornacoBaHuio ¢ Pernctpom.
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1.5 MATEPWUAIbI

151 CtanbHble KOHCTPYKLUN.

1.5.1.1 [Ona usrotoBneHus KoHcTpykumi NMBY/MCI1 gomkHa NpuMeHATbCAa JonyLeHHas
Pernctpom crtanb, ygosnetBopsiowass TpebosaHuam uyactu Xlll «Martepuansi» [Npasun
Knaccudumkaumm.

1.5.1.2 Karteropnsa ctann Ona KOHKPETHOro KOHCTPYKTUBHOro anemeHta [MBY/MCII
HasHavyaeTcs no T1abn.1.5.1.2 B 3aBMCUMOCTM OT pacyeTHOM TemnepaTtypbl maTepuana
KOHCTPYKLMN N OTBETCTBEHHOCTM LAHHOr0O afieMeHTa cornacHo tpebosaHuam 1.4.

1.5.1.3 PacyeTHas Temnepatypa Martepuana  KOHCTPYKUMHA  onpegensercs
3KCNepuMeHTanbHO WM pacvyeToM, UCXoAd W3 MPUHATOM MWHUMAIbHOW CpeaHEeCyTOYHOW
Temnepatypbl T, (cm.1.2.3 vactmll «Kopnyc» [paBun knaccudpukaumm). PacuyeTHas
Temrnepartypa OKpyxarwllero Bo3gyxa — cM.2.2.8 Hactoswen 4vactu. [lpn otcytcTBun
yKa3aHHbIX OBOCHOBaHMN pacyeTHad Temnepatypa MaTtepuana HapyXHbIX HaABOAHbIX
KOHCTPYKTUBHbIX 911IEMEHTOB NPUHUMAETCS paBHOW TemMnepaType OKpyXKatoLLero Bo3ayxa.

MoxeT ObiTb AONyLLEHO MOBbLILEHNE pac4yeTHOW Temnepatypbl, ecnu Pernctpy OyayT
npeactaeBneHbl  ybeautenbHble  gokasatenbCcTBa  (MOMYYEHHble  pacyeTHbIM UK
3KcnepuMeHTanbHbIM MyTeM) TOro, YTO B pearibHbIX YCNOBUAX 3KCNyaTtauum Temnepartypa
KOHKPETHbIX arieMeHToB koHCTpykumn MNMBY/MCI1 He gocTuraeT ykasaHHOW B crieumdmkalmm
MUHMManNbLHOW TemMnepaTypbl OKpY>KatoLero Bosayxa.

1.5.1.4 CneuunanbHble N OCHOBHblE KOHCTPYKTUBHbIE 3MEMEHTbI, NoABepratoLmecs
3Ha4YUTENbHbIM Harpy3kam B HanpasfieHUM TOMNLWMUHbI NpoKaTa, AOSPKHbI N3roTaBnmnBaTbCs U3
3eT-cTannm B cooTBeTCTBUM C TpeboBaHuamu 3.14 yactu Xlll «MaTepmnanbi» [MpaBun
Knaccudukaumm.

Tabnwuuya 1.5.1.2

K PacuyeTHas Temnepatypa matepuana KoHCTpyKuun, °C
OHCTPYKTUBHbIE | KaTeropusa ctanu
3MneMeHThbl ana MNBY/MCTI1 0 [ —10 [ 20 [ -30 [ -40 [ 50 [ —60
TonlnHa CTeHKM 3neMeHTa KOHCTPYKLUK, MM, He Bonee
A 30 20 10 — — — —
B 40 30 20 10 — — —
D 50 50 45 35 25 15 —
E 50 50 50 50 45 35 25
F 50 50 50 50 50 50 45
o A32, A36, A40 40 30 20 10 — — —
2 D32, D36, D40 | 50 50 45 35 25 15
I
% E32, F36, E40 50 50 50 50 45 35 25
3 F32,F36,F40 | 50 50 50 50 50 50 45
Qo
© AH420, AH460
= ’ ) _ _ _ _
& AH500 40 25 10
DH420, DH460,
DH500 50 45 35 25 15 — —
EH420, EH460,
ELE00 50 50 50 45 35 25 15
FH420, FH460,
CHE0O 50 50 50 50 50 45 35
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KoHCTpYKTVBHbIe | KaTeropusi cTanm PacuyeTHas Temnepatypa maTtepuana KoHCTpyKuum, °C
3NeMeHThbl ans NBY/MCI 0 [ -10 | -20 [ -30 [ —40 [ 50 [ —60
TonwmHa CTeHKN 3neMeHTa KOHCTPYKUMK, MM, He Bonee
A 20 10 — — — — —
B 25 20 10 — — — —
D 45 40 30 20 10 — —
E 50 50 50 40 30 20 —
F 50 50 50 50 40 30 25
A32, A36, A40 25 20 10 — — — —
° D32, D36, D40 45 40 30 20 10 — —
% E32, F36, E40 50 50 50 40 30 20 15
% F32, F36, F40 50 50 50 50 50 40 30
© AH420, AH460, 20 L L L . . .
AH500
DH4%?45%|3460’ 45 35 25 15 — — —
EH4E?_65%|3460’ 50 50 45 35 25 15 —
Frazo, FHa80. | 50 50 50 50 45 35 25
A 15 — — — — — —
B 15 — — — — — —
D 30 20 10 — — — —
E 50 45 35 25 15 — —
F 50 50 50 45 35 25 15
A32, A36, A40 15 — — — — — —
2 D32, D36, D40 30 20 10 — — — —
é E32, F36, E40 50 45 35 25 15 — —
% F32, F36, F40 50 50 50 50 40 30 20
G AH420, AH460, | . . . . . .
AH500
DH4§C|)45[())3460, o5 15 . . . . .
EHa20 £1400. | 50 40 30 20 10 _ _
PRz 1400, 1 5 50 50 40 30 20 10
MpumMmeyaHue. [OnA nNPOMEXKYTOYHLIX 3HAYeHU TemnepaTyp [OOMycKaeTca  JMHeWHas

nHTEpnonauund.
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1.5.1.5 PacyeTHbln npegen TekyyecTM wmaTtepmana R; B  3aBMCUMOCTM  OT
HOPMaTMBHOIO Npegerna Tekyydectn R,y cnegyeT onpenensTtb no 1abn. 1.5.1.5.

Tabnwuuya 1.5.1.5

KaTteropus ctanu ana | HopmatmBHbIA Npeaen PacueTHbIn npeaen Tekyyectn Ry, MlMa, npu
MNBY/MCI1 TekydyecTH, Ren, MlMa TOMLUMHE, MM
<30 30—50 50— 70
A B,D,EF 235 235 215 200
A32, D32, E32, F32 315 315 295 280
A36, D36, E36, F36 355 355 335 320
A40, D40, E40, F40 390 390 370 355
AH420, DH420, EH420, 420 420 390 365
FH420
AH460, DH460, EH460, 460 460 430 390
FH460
AH500, DH500, EH500, 500 500 480 440
FH500

1.5.1.6 Ctanu oObl4HOW, NOBLILLEHHOW 1 BbICOKOW MPOYHOCTM TONLWMHOM Gonee 75 mm,
a Takke ctanu c R,y > 500, MlMa, moryT 6bITb gonyweHbl PernctpoMm K npuMeHeHuto, ecnm
oHM yposneTteopsoT TpeboBaHnam dactu Xl «Matepuanbei» [MpaBun knaccudukaumm.
PacyeTHbIn Nnpegen Teky4ecTn Ansa aTux cranen NognexuT corfiacoBaHuio ¢ Pernctpom.

1.5.2 JKene3o6eTOHHbIe KOHCTPYKL UK.

TpeboBaHusa kK MaTepunanam xene3obeTOHHbIX KOHCTPYKUNUA cogepxaTtcs B 3.4.
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1.6 UIBHOC KOHCTPYKTUBHbIX SJIEMEHTOB

16.1 Pa3mepbl KOHCTPYKTUBHLIX 3anemeHToB NBY/MCI1 cnegyeT Ha3Ha4vaTh € y4eToM
HagbaBKM Ha KOPPO3UOHHBLIA U3HOC, a OBOLLMBKKN 1e40BOr0 nosica Nie4o0CTONKOW YCTaHOBKN —
C y4eTOM 3anacoB Ha UCTUPaHME NOBEPXHOCTU NbAOM.

1.6.2 K TonLmMHEe KOHCTPYKTUBHbLIX 3NeMeHTOB, 060CHOBaHHOW pacyeTaMm NPOYHOCTH,
TpebyeTcsa HagbaBka Ha M3HOC As, MM, onpeaensiemas no popmyne

As = kuT”, (1.6.2)
roe u —  pacyeTHasi CKOPOCTb M3Hoca, Mm/rog;
T* —  T/2 — Ans KOHCTPYKTUBHbIX anemeHToB MBY n MCI1, peMOHTONPUrofHbIX B npoLecce
aKcnnyaraumum,
T* — T AnA KOHCTPYKTMBHBLIX anemeHToB MCI1, HEepeMOHTONPUrogHbIX B Te4YeHne BCero
cpoka cnyxbbl nnaTopmbl;
T —  pacyeTHbIn cpok akcnnyaTtauum MBY/MCI, neT;
k — KO3 UUMEHT, yYNTbIBAKOLLMIA NONOXUTENBHOE BINSHWE 3aLUTHBIX MEPONPUSATUIA NO

yMeHblLUeHuto usHoca (k < 1).

1.6.3 PacuyeTHasi cKOpoCTb M3HOCa u NPUHMMAaeETCA MO [AaHHbIM 00 uM3Hoce
BblOpaHHbIX CTanemn B yCroBUSAX, COOTBETCTBYHOLMX ycrnoBusam akcnnyataumm MNBY/MCI1 6e3
yyeTa MOMNOXUTENbHOMO BAUAHUSA 3alUUTHBIX MEPONPUATUA NO  YMEHBLUEHUIO M3HOCA.
3a HeMMeHneM TakuX AaHHbIX pacdeTHas CKOPOCTb M3HOCA MOXET OblTb HAa3HaYeHa C y4eToM
COOTBETCTBYLOWMX TpeboBaHun [lpaBun knaccudukaumn. lpu aTom cnepyet obpawartb
BHMMaHMe Ha COOTBETCTBME YCMOBMN pPaboTbl KOHCTPYKTUBHBLIX anemeHToB [BY/MCIT n
3NEeMEHTOB, ANs KOTOPbIX NpMBOAATCA AaHHble B [1paBrnax knaccudumkauum.

Mpn HasHa4yeHMM pacyeTHbIX CKOPOCTEW KOPPO3UU ANSA KOHCTPYKTMBHbBIX 3r1EMEHTOB
MrBY gonyckaeTca pykoBoACTBOBaTLCA pekomeHgaumsamm 1abn. 1.6.3.

Tabnwuuya 1.6.3
PekoMeHAyeMble pacyeTHbIe CKOPOCTU KOPPO3MU KOHCTPYKTUBHbLIX anemeHToB MMNBY

Ne HavmeHoBaHWe KOHCTPYKTUBHOIO 3nemMeHTa PacueTHas ckopocTb
n/n Koppo3uun, Mm/rog
1 Packocbl
1.1 |[opu3oHTasnbHble NONEPEYHbIE:
B parioHe coefIMHEeHUs C KONOHHaMn U ApYrMMun packocamu 0,18
BHE paloHa COeauHEeHus 0,16
1.2 |[opu3oHTanbHble guaroHasnbHble:
B parioHe coefIMHEeHUs C KONOHHaMn U ApYrMMmn packocamu 0,18
BHE paloHa COeauHEeHus 0,14
1.3 |HaknoHHble NonepeyHble:
B palioHe COeaUHEHUS C KOFIOHHaAMMW, MOHTOHaMW, BEPXHUM 0,18
KOprycom
BHE paloHa CoeauHeHus 0,16
1.4 |HaknoHHble NPOJoSbHbIE:
B parioHe coefIMHEeHUs C KONOHHaMW, BEPXHUM KOpnycoM 0,15
BHE paloHa CoeauHeHus 0,14
2 KONoOHHBI:
B palioHe COeANHEHUS C MOHTOHAMM 0,14
Nno YPOBHIKO NEpPEMEHHOW BaTEPNUHUN 0,16
HagBogHasi YacTb 0,10
noaBoAdHas YacTb 0,12
3 IMOHTOHLI:
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Ne HanmeHoBaHVe KOHCTPYKTMBHOIO arieMeHTa PacueTHas ckopocTb

n/n KOppo3uu, MMm/rog
gHuule, nanyba, 6opTa 6annacTHbIX M TOMMBHbLIX OTCEKOB 0,16
nepebopku 0,14
AHuwe, nanyba, 6opTa Cyxnx oTCekoB 0,13

4 BepxHuin kopnyc:
OopTa, TpaHubl 0,11
nepebopku 0,10
OnopHbIe Banku 0,13
rnaBHas nanyo6a 0,10
OTKpbITbIE Yy4aCTK/M BEpXHEN nanyobl, NoABEPKEHHbIE 0,13
BO3ENCTBMIO aTMOCHEPHBLIX 0CAKOB

164 KoapmumeHT k , yuuTbiBaOWMIA MNOMNOXUTENbHOE BIUSHUME  3aLlUUTHBIX
MEepPONPUATUN MO YMEHbLLUEHMIO M3HOCA, MOXET NPUHUMATbCA MEHbLLE eAMHULbI B TOM Criyyae,
ecnun ucnonbsyetca apdekTUBHAA 3allumTa KOHCTPYKTUBHBLIX 3M1IEMEHTOB OT KOPPO3UN UMK
NMPUMEHSIOTCA  Creunanu3npoBaHHble MOKPbITUA W MaTepuanbl  MNPOTUB  UCTUPaHUA
noBepxHoCcTn NbAoM. KoadppumumeHT BBOAUTCA TOMbKO ANS TE€X AMEMEHTOB, Ha KOTOpble
pacnpoCTpaHsTCA 3alUMTHbIE MEPOMNPUSATUS.

1.6.41 [Ona koHctpykuun [MMNBY/MCII, o6opyaoBaHHbIX 3dEKTMBHOM CUCTEMOWN
KOPPO3MOHHOM 3aluTbl, BenuMunHa koaddumumeHta k =0,5 , ecnn 3awmuieHbl ob6e
NOBEPXHOCTM KOHCTPYKTUBHOIO anemMmeHTta v k = 0,75, ecnu 3awuuieHa ogHa noBepxXHOCTb
KOHCTPYKTUBHOIO 3rieMeHTa.

1.6.4.2 [Ona HapyXHbIX KOHCTpyKumn neposoro nosca MCI1 npu uMcnonb30BaHUK
3aLUNTHBIX MEPOMNPUATUA NO YMEHbBLLUEHMIO N3HOCa BENMYUHA KoadumumeHTa k < 1 gomkHa
6bITb 060CHOBaHa 1 cornacosaHa ¢ Pernctpom.

1.6.5 MuHuMmanbHasa Hagbaeka Ha Koppo3uio 4s = 1,0 mm.
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1.7 CBAPHbIE KOHCTPYKUUWUN U COEOUHEHUA

1.7.1 CeapHble coeguHeHus KoHcTpykumin MBY n MCIT gomkHbl yooBneTBoOpsATb
TpeboBaHuam yvacten Il «Kopnyc» n XIV «Ceapka» [Npasun knaccudukauum mn yactum Xl
«Csapka» NMpasun NMBY/MCI1 B OTHOLIEHNN CBapHbLIX COEANHEHNIA U KOHCTPYKLINIA, CBAPOYHbIX
MaTepuanoB, METOLOB CBapKN N KOHTPOMSA Ka4yeCcTBa CBAPHbIX COEANHEHWN.

1.7.2 CeapHble coefuHeHMs creumanbHbiX KOHCTPYKUWW, B  KOTOPbLIX MOTyT
BO3HWKHYTb 4Ype3MepHble HanpsbkeHUss B HanpaBrieHun TOMWMHBI npokaTa, AOSKHbI
BbINONHATLCA TakMM 06pa3oM, 4TOObl UCKMUYUTE UM YMEHbLUNTE BO3MOXHOCTb CIOUCTOrO
paspblBa.

1.7.3 Pa3svepbl LWBOB YyCTaHaBNMBAaKTCA MO OAOOPEHHbIM  HauMOHarbHbIM
cTaHgapTam Unm TEXHUYECKOM AOKYMEHTaL WM.
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2 OBLUME NPUHLMMNbI MPOEKTUPOBAHUSA KOHCTPYKLIMA

2.1 OBLWUE NOJIOXKEHUA

2.1.1 KoHcTpykumst TIBY/MCIT pgomkHa ©OblTb Takow, 4TOObl €e NpPOYHOCTb
(MPUMEHUTENBHO K BHELUHUM YCIOBUAM PanoOHOB 3KChnyaTauuuM) B TeYeHWe BCero cpoka
cnyx6bl yaoBneTsopsAna NpuHATLIM KPUTEPUSM B CrEAYIOLLMX pacyeTHbIX pexmMax:

TPaHCNOPTUPOBKMY;

YCTaHOBKM Ha TOUYKY;

pabouem;

BbDKMBAHWS U 9KCTPEMaIibHOro Harpy>KeHus;

CHSITUSI C TOYKM.

Kpome Toro, ecnun ato HEO6X0ANMMO MO YCNOBUSAM CTPOUTENLCTBA KOHCTPYKLMMK, OOIDKHA
OblTb NpoBepeHa MNPOYHOCTb KOHCTPYKUMM UMM OTAENbHbIX €€ 3N1eMEHTOB B npolecce
N3roTOBMNEHNS.

KoHkpeTunsaumnsa pacyeTHbIX peXMMoB npumeHuTensHo K Tuny MBY/MCIT npoussogutcs
B pa3a. 3.

21.2 MpoekTtnpoBaHue MBY/MCI1 gomKkHO OCyLLeCcTBNATLCS C y4eToM TpeboBaHui
Ge3onacHown akcnnyaTauun, Bknovas TpeboBaHMsA K 3KONOrnyeckom 6e3onacHoCTn, B TedeHme
BCEro cpoka cnyxbbl COOpyXeHusi, a Takke obecneyeHus ynobcTBa BeaeHust paboT no
0CBUOETENBCTBOBAHMIO/OCMOTPY M TEKYLLIEMY PEMOHTY KOHCTPYKLWNA.

2.1.3 MBY/MCI1  pekomeHayeTca  obopyaoBaTb  KOHTPOSbHO-U3MEPUTENbHOM
annapaTtypon Ans HabnogeHWst 3a COCTOSIHMEM KOPMYCHbIX KOHCTPYKLUWI COOPYXEHUS C
Lenbto OLLEHKN MX HAAEXHOCTM, CBOEBPEMEHHOIO BbiSiBNEHNSI Ae(DEKTOB M NOBbILLEHWS YPOBHSA
6esonacHocTw.

2.1.4 Pac4yeTbl NPOYHOCTM [OOSMKHbI  BbIMOMAHATHECA MNPUMEHUTENBHO KO BCEM
KOHCTPYKTUBHbIM anemeHTam MNBY/MCIT: cneuunanbHbIM, OCHOBHBIM M BTOPOCTEMNEHHbIM.

Pa3mepbl KOHCTPYKTUBHbIX 3f1IEMEHTOB, NOABEPraloLLMXCH BO3AENCTBUIO TONIbKO MECTHbIX
Harpy3oK n He y4dacTBylLWMX B obecnedeHnn obLuen NPOYHOCTM YCTaHOBKU (MnaTtopmbl),
MOryT onpenensTbCa B COOTBETCTBMM C MpUMeHUMbIMK TpeboBaHusamn vacTtu Il «Kopnyc»
MpaBun knaccudukaumn.

215 KoHCTpyKTMBHasa cxema 1 obLiee pacnonoxeHme BEpPXHEro CTPOEHNS LOMMKHbI
yunTtbiBaTb TpeboBaHuss 6e30MacHOCTM, CHWXKaKWMe PUCK OT BO3MOXHbBIX BHELLHMX
BO34encTBun. B yacTtHoCTn, Xnnow 6nok crnegyeT pacnonaratb CO CTOPOHbI FOCMOACTBYOLLMX
BETPOB, a BbILLKY U (haken — C NPOTUBOMOSIOXKHOW CTOPOHbI W T.M.

2.1.6 KoHcTpykummn kopnyca [MBY B MecTax YCTaHOBKM MeXaHU3MOB CUCTEMbI
NO3NLNOHUPOBAHNA [OIMKHbl obecnevnBatb BOCMPUATUE YCUIWK, pPaBHbIX pPa3pbiBHON
Harpyske TpocoB wnu uenen. [lpy 3TOM Jonyckaemble HanpsKeHUa OOSMKHbl ObiTb
He Gonee 0,95R,y.
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2.2 BHEWWHUE YCNnOBUA

2.2.1 O6wme TpeboBaHUA.

2.2.1.1 B xapaKkTepuCTUKY BHELLHMX YCITOBUIN panoHa aKkcnyataumm (Mops unm Mopen,
pavioHa WM 4acTM panoHa MOpS) BKIYAKTCA cBefeHus o0 Okpyxawlwlen cpege,
oKasblBawoLen BnnsaHne Ha HagexHocTb MNBY/ MCI1 (BeTep, BONHEHUE, TeYeHUe, fnemd, rpyHT,
cericMMyeckoe BO3gencTBme, TeMmnepartypa Bo3gyxa u ap.).

2.2.1.2 OnucaHne BHELIHNX YCNOBWUIN OOMKHO OTBeYaTb pearibHOM Npupoae BeTpo- n
BONHOOOpa3oBaHus, TedeHun M nenoBbiX obpasoBaHuM M 6as3mMpoBaTbCA Ha CBEAEHMUSIX
BEPOATHOCTHO-CTaTUCTUYECKOro Xapakrepa.

2.2.1.3 OcHOBHbIE NapameTpbl BHELUHUX YCIIOBUIN, HAa3Ha4YaeMble B 3aBUCUMOCTU OT
3alaHHOro pamoHa akcnyaTaunm, noanexart cornacosaHuto ¢ Pernctpom.

CBefeHuns 0 xapakTepucTmMkax BETPOBOMHOBbLIX YCIOBUA OTAENbHbIX MOpen npuBedeHbl
B npunoxexun 1.

2.21.4 Ecnn ycrnosusa akcnnyataumm [BY/MCI1 orpaHu4eHbl NepevyHEM MOpPEWN,
panoHOB WNM 4acTe pPanoHOB MOpPEN, Ce3oHaMu WM AOoMNycKkaeMbiMU  BENUYUHAMU
XapaKkTepPUCTUK BHELLHNX YCNOBUK, TO NEepevYeHb MOPEN, rpaHnL, panioHOB UM YacTen PamnoHoOB,
Ce30HbI 1 AoMnyckaeMble BESIMYUHbI XapaKTEPUCTUK BHELLHUX YCIOBUI ANA COOTBETCTBYHOLLMX
PEeXMMOB 3KCnsyaTaumm ykasbiBatoTcs B IHCTpykumm no akcnnyatauum MNBY/MCIT.

2.2.2 BeTep.

2.2.2.1 B kayecTBe xapaKkTepuCTUK BETPa paccMaTpUBaloTCA: CpeaHas CKOPOCTb BETpa
Ha BblcOoTe aHeMomeTpa (z = 10 M), 3aKOH U3MEHEHNSA CpedHeN CKOPOCTHN BeTpa Mo BbICOTE,
napamMeTpbl NOPLIBUCTOCTU BETPA, CNeKTpanbHble CBOMCTBA Mynbcauun BeTpa.

OcHoBHOWM WMHbOpMaLMen SABMASIOTCA CKOPOCTUM BeTpa Wi, C OEeCATUMUHYTHbIM
ocpegHeHMeM Ha BbicoTe aHemomeTpa ( z =10 M), MMEHyeMble 3TanoOHHbIMU, WU KX
NMOBTOPSIEMOCTM B paccMaTpMBaeMOM paloHe 3a ANUTENbHbIA  Nepuos BpPeMEHM,
He meHee 20 ner.

2.2.2.2 JKCcTpemarnbHble 3Ha4YeHust CpedHUX CKOPOCTEN BeTpa onpeaenstoTcs no
OaHHbIM MHOrONeTHUX HabnaeHn kak Hanbonee BeposTHble BenuunHel 3a 100 neT, ogHako
OHM HEe OOMKHbI NpUHMMaTLCA MeHee 25,8 m/c.

2.2.2.3 CssaAsb mexay MakcumanbHon W, W cpegHen w CKOpoCTAMM 3ajaeTtcs
C NOMOLLIbIO Ko3dhdMLMEHTA NOPLIBUCTOCTU G

Winax = GW; G =1+ y9,,, (2.2.2.3)

roe y —  YuCrneHHbIV KoadmumeHT (cm. Tabn.2.2.2.3);
Ow —  cTaHQapTHOE OTKIMOHEeHWe CKopOoCTeln BeTpa;
A — KO3 PUUMEHT N3MEHYMBOCTU CKOPOCTU BeTpa (Cm. 2.2.2.4)

Tabnwuuya 2.2.2.3
|-|p0£l,OJ'I>KVITeJ'IbHOCTb MaKcuMMarbHOro nopbiBa n, €

WHTepBan ocpeaHeHust

ckopoctn 10 MUH 1 3 6 12 18 36 90
y 2,94 2,58 2,562 2,10 1,90 1,55 1,00
MakcumanbHasi  CKOPOCTb  onpegensdetrca Mpu  OCPegHEeHMM 33 N CeKyHA.

Pekomengyetca n = 3 c.
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2224
NPOAOSbHbLIX Nynbcauun [JaBeHnopTa:

Mpy onucaHuy MOPLIBUCTOCTM BETPa PEKOMEHAYeTCs MCMOSb30BaTb CMEKTP

4K prW2on?
SUH) = ey (2.2.2.4-1)
roe n = 1200f/wy,
f - yactoTa, u;
Wiy — CpedHsis CKOpoCTb BeTpa Mpu 4acoBOM  OCPEOHEHWM, nepexoaHble
KO3 UUMEHTBI  MEXAYy PpasnNUuyHbiMU  WMHTEpBanamMy OCPefHeHusa  criegyet
onpegensitb no rpaduky Ha puc. 2.2.2.4;
Knr —  ko3dduumeHT noboBOro COMPOTMBMEHWUS MOACTUMAKLWEN MOBEPXHOCTM, CM.
1abn. 2.2.2.4-1.
70
60
E s0 4
=
T
=
g 40
:
g 30
g ‘\\\
& N
= 20 \\‘\
0 “‘\
0
1.00 1.05 1.10 115 1.20
Mepexoaubrii ko3 d uuaenT
Puc.2.2.2.4
Mpaduk nepexoaHbIX KOIPDULMEHTOB v, /Vg,
Tabnwuuya 2.2.2.4-1
Wig, M/C 15 20 25 30
K, 103 2,0 2,5 3,0 3,5

Mpodunb ckopocTern BeTpa Mo BbICOTE C y4ETOM BpEMEHU OCPedHEHNA onpeaendeTcd no

dopmyne
W = W[l + In(z/10)Y/7(10/6)1/29],
roe t -

BpeMsl OCpedHEeHUs1, MUH,

M no 1aobn. 2.2.2.4-2.

(2.2.2.4-2)

Tabnuuya 2.2.2.4-2

Bpems
Z, M

3c

5¢

15¢

1 MUH

10 MuH

60 MuH

1,0

0,936

0,910

0,856

0,786

0,671

0,581
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Bpewms 3¢ 5c¢ 15¢ 1 MUH 10 MUH 60 MuH
zZ, M

50 1,166 1,140 1,085 1,016 0,901 0,811

10,0 1,265 1,239 1,184 1,115 1,000 0,910
20,0 1,364 1,338 1,283 1,214 1,099 1,009
30,0 1,422 1,396 1,341 1,272 1,157 1,067
40,0 1,463 1,437 1,382 1,313 1,198 1,108
50,0 1,495 1,469 1,414 1,345 1,230 1,140
100,0 1,594 1,568 1,513 1,444 1,329 1,239

2.2.2.5 3aKkoH N3MeHeHNs aTanoHHbIX CKOPOCTEN BETPA MO BbICOTE:
0N OTKPbITbIX Y4aCTKOB MOpPSA —

W, = Wio[l+ In(z/10)V7]; (2.2.2.5-1)

O5Ns1 NPUOPEXHBIX 30H —

W, = Wyo[l+ In(z/10)/5], (2.2.2.5-2)
raoe z - BblCOTa Haf ypoBHeM Mops, M, 10 <z < 100 m.
2.2.3 BonHeHue.

2231 B «kadectBe napamMeTpoOB, XapaKTEPU3YIOLIMX CBOWCTBA  BOSMHEHUS,
NPMHMMAIOTCS: BbiCOTa BOMHbI 3 %-HOW 06ecnevyeHHOCTU, MHAMBUAYanbHas BbiCOTa BOSIHbI
nostopsiemoctn pa3 B 100 net, cpedHWin MNepuoa BOMHEHUSA, CpeaHsa 4vacTtoTa BOJHbI,
crnekTparnbHas NNOTHOCTb BOMHEHWUHA, CpefHAs OfiMHa BOJSIHbl, COBMECTHad MOBTOPSAEMOCTb

BbICOT U NepnoaoB BOJSIH.

2.2.3.2 CoBMecCTHass NOBTOPSIEMOCTb BbICOT W MEPUOOOB BOJMH OnpenensieTca no

AaHHbIM creLnanuaMpoBaHHbIX OpraHM3auuii Ans 4aHHOIo panoHa aKcnnyaTauun.

2.2.3.3 B ycnoBuAx MernkoBoAbA cCrieayeTt Wucnonb3oBaTb COOTHOLUEHUA MexXay

cpeaHUM NepuoaomMm, cpeaHen ArMHON BOSTHbI U CpeaHen 4YacTOTON:

@? = KgthKH; (2.2.3.3-1)
T = 2n/w, (2.2.3.3-2)
roe K —  BornHoBsoe uucno, K = 2m/7;

1 —  cpeaHss AnvHa BOSHbI, M;

H —  rnybuHa akaTopuu, Mm.

2.2.3.4 OkcTpemarnbHble 3HA4YeHWs BbLICOT BOMH OMpefensiTca Kak Haubonee
BepoATHble BennynHbl 3a 100 neT (hqgo). MNpun oTCyTCTBUU MHOPMaLUK 06 NX BENUYMHAX hqgq

MoryT GbITb onpeaeneHbl No hopmyrne

ElOO = 0,380-}13 ln n, (2234)

roe Op, = ’Zipihgi;

Pi - NOBTOPAEMOCTb BOJTHOBOIO peXxmnma, Xxapakrepmdyemoro h3i, (3HaquV|e crtonbua Zn
Tabnuvubl COBMECTHON NOBTOPAEMOCTHU BbICOT 1 NnepnogoB BOJ'IH);

n= T/T,
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T — NpUHATBLIN BO BHUMaHWe nepuog Bpemenu (T = 100 neT);
T  — cpefHvi nepuopn BOMHEHNUs 3a 3TOT Nepuoa,
T=2;pT,
p; — 3HadyeHne cTonbua Y. Tabnuubl COBMECTHON MOBTOPSEMOCTU BLICOT U

nepnogoB BOJIH.

2.2.3.5 [pwu oueHkax aKkCTpeMarsnbHbIX BESIMYMH MOTYT MCNOMb30BaTbCA ABE KOHLENUUN:
OCHOBaHHas Ha 4ONTOBPEMEHHbBIX pacnpeneneHusix;
«Hanbonee TAXKeNoro pexvman.

3aMKHyTaF| cucrtema OueHOK npenonaraet cneywuyw B3aMMOCBA3b BOJIHOBbIX
XapakKTepucTuk ana aTux KOHLEeNunn:

thO = 1,94(h3)max; (2235‘1)
(h3)100 = 2,94(h3)max — 18,8, (2.2.3.5-2)
roe (h3)max - BbICOTa BOMHbI, M, 3 %-HOW 06ecne4YeHHOCTN CTauMOHAPHOro pexuma, Ha
KOTOpOM Hamboriee BEpoOATHO peanuayeTcs 3JKCTpemaribHas BenuuMHa 3afaHHoW
obecneyvyeHHOCTY;
(h3)100— BbICOTa BOJTHbI, M, 3 %-HOW 06ecnevYeHHOCTM C NOBTOPSIEMOCTLIO 0AMH pa3 B 100 nerT.
00

2.2.3.6 B kadectBe pacyeTHOro crnekTpa BOJSIHEHUA pPEKOMEHOyeTCcs MNpUHUMAaTb
cnektp JONSWAP

S (W) = Spyyerpl-(w-om?/20twR], (2.2.3.6-1)
roe Spm — cnekTp NupcoHa-MockoBuua, onpegensemein no hopmyne
Spu = 107237 (w/®@) > exp[—0,44(w /@) ~*]; (2.2.3.6-2)
W = 2m/T — CpedHdAs YyacToTa BOJSIHbI;
Wy, ~—  YactoTa MakcMMmyMa CnekTpa;

Y — OTHOLUEHWE MaKCUMYMOB S; U Spy; CPEeAHee 3HadeHune y =3,3;
o=0,=0,07=0,=0,07 AN w < wy;
o =0, =007=0,=0,07 ansg w > wy,.

2.2.4 TeueHwue.

2.241 Tlpn paccMmoTpeHUn napameTpoB TeYeHuda B 3afaHHOM panoHe crnegyet
yunTbiBaTb Takue pakTopbl Kak ero npupoga (MpunvMBHOE M BETPOBOE), pacnpedeneHme Ha
rnybuHe, NOCTOSHCTBO BO BPEMEHM.

Mpn oOTCyTCTBUMM CBeAeHMr O npodune TevyeHuss B paccMaTpuBaemMoM panoHe
akcnnyatauum pekomeHayeTcA nucnornb3oBaTtb cpegHecTaTUcTUYeckme OaHHble,
Xapaktepusyemble BblpaXkeHnem

_ 1/7
Ve = ve1[(Ho — 2)/Hp] /74 Ve2[(Ho — 2)/Hol, (2.2.4.1)
roe Ve —  06LWwas ckopocTb TEYEHWSI Ha PACCTOSIHUMN Z OT NOBEPXHOCTU;

Vg —  CKOPOGTb MPUMMBHOIO TEHEHWS Ha YPOBHE CMIOKOMHOMN BoAbI Ho;

Veo - CKOPOCTb BETPOBOIro TEYEHUSA Ha YpOBHE H|y.
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2.2.4.2 Tlpn pacCMOTPEHUN BIIUSHUA TEYEHUS HA NapameTpbl BHELWHUX Harpy3ok Ha
MCII/NBY cnegyeT yuyuTbiBaTbh SIBIIEHME B3aMMOAENCTBUS TedeHun C BonHamu. B none
HeperynsipHbIX BOMH 3TO NPUBOANT K MOogMdUKaLMKN BONTHOBOIO CNekTpa

4So(w)

w) = 2.2.4.2
S”c( ) [1+(1+4v.w/9) /2] [(1+4v.0/9) 1/ 2+ (1+4v.0/9)] ( )
roe So(w) — CMNEKTP NOBEPXHOCTHOrO BONHEHUS,;

v, >0 —  coBnageHve HanpasneHWUn BOMH 1 TeYeHNs;
v, <0 —  NPOTMBOMOMOXHbIE HAMPABIEHUS BOMH N TEYEHWS.
2.25 Nep.

2.2.5.1 Ka4yecTBe nNapameTpoB, XapakTepusylLlmx HOU3MKO-MexaHU4ecKkne CBOMNCTBA
POBHOrO Iba, HACIMOEHHOro NbAa U KOHCONMMANPOBAHHOMW YacTn Topoca, paccMaTpuBatoTCs:
NNOTHOCTb, CONEHOCTb, NpeAernbl NPOYHOCTUN NbAa Ha cxkatue, U3rnb, pacTsaxeHwe, MOaynb
YyAPYrocTu, BA3KOCTb paspyLUeHusi, PPUKLUNOHHbIE CBOMCTBA fiba U COOPYXKEHUSI.

2.2.5.2 B kadecTtBe napamMeTpoB, XapaKTEPU3YOLLNX PU3NKO-MEXaHNYeCKue CBONCTBA
Knna Topoca, paccmMaTpuBalroTCs: CUEenfeHne Kurs Topoca, Yron BHYTPEHHero TpeHus,
KO3 DULMEHT NYCTOTENOCTM KUMS.

2.2.5.3 B kayecTtBe napameTpoB, XapaKTepU3yOLLNX PUIMKO-MEXaHNYECKNE CBONCTBA
ancbepros, paccmaTpmBaloTCA: NNOTHOCTbL aricbepra n npeaen NPOYHOCTY fMbAa Ha CxXaTue.

2.2.5.4 B kayecTBe napameTpoB, XapaKTEPU3YIOLLINX reOMETPUYECKME CBONCTBA Nb0B,
paccmaTpuBaloTCs: TOMWMHA pPOBHOMO fbAda, TOSMWMHA HACMAOEHHOro nbAa, TonwmHa
KOHCONMMAMPOBAHHOW YacTu Topoca, BbICOTa napyca Topoca, ocajka Kurs Topoca, LupuHa
Knns Topoca (NnepneHanKynapHo ero poHTy), nnowanb NegsaHoro nosns, CrioYeHHOCTb JSbA0B.

2.2.5.5 B kayectBe napamMeTpoB, XapaKTEPU3YHOLLMX reoMeTpuyeckme CBOMNCTBaA
ancbeproB, paccmaTtpuBaloTcs: opma M NMHENHble pasmepbl ancbepra € y4eToM UX
N3MEHEHMS B 3aBUCUMOCTN OT BEPTUKaNbHON OTMETKU.

2.25.6 [Ons ancbeproB, BMEP3WNX B OKPYXaKOLWINN Nneq, yKkasblBalOTCA TOMLMHA WU
pa3mMepbl NeasaHoro nons.

2.2.5.7 Ckopoctn gpeinda nNbOoB Takke SABMAATCA MCXOOAHOW WHopMauuven Ans
OLIEHOK J1e40BbIX CUIT NPU B3aUMOAENCTBUN NeOBbIX 00pa3oBaHum ¢ nnatgopmon.

2.2.5.8 ®u3nMKko-MexaHN4yeckne wn reoMeTpudeckme napameTpbl NbOOB, a Takke
CKOpoCTb Apenda ABNAKTCA CriydarHbIMU BernMyuHamMmu. Ona mMcnonb3oBaHUSA CriyvyanHbIX
BEMNWYUH B NOCneayLwmux npoueaypax pacyera uenecoobpasHo NpuMeHATb BEPOATHOCTHbIN
nogxon (Hanpumep, metoq MoHTe-Kapno), KOTopbI y4MThIBAET 3aKOHbI pacnpeneneHmst Bcex
CNnyYalHbIX NapamMeTpoB NPUMEHUTENbHO K KOHKPETHOMY panoHy mMops. LJonycTumMo Takke
NCNoNb30oBaHWe B MOCNEOYHLMNX pacdeTax CTaTUCTMYECKM OOOCHOBAHHbIX KOMOMHaUWW,
onpegensowmx Hanbosnee onacHble codeTaHus NeaoBbiX NnapaMmeTpoB. CoveTaHme 3Ha4YeHun
CNnyYyalHbIX NapamMeTpoB JOSMKHO MMeTb nosTopsiemocTb 1 pa3 B 100 neTt, a meToguka ero
dopMMpoBaHus OormkKHa ObITb cornacoBaHa ¢ Pernctpom.

2.2.6 FpyHT.

2.2.6.1 [Ona panoHa yctaHoBku CI1BY/MCI1 Heobxogumo pacnonaraTb MHXEHEepPHO-
reoniormyecknm paspes3oM OCHOBaHUSA C yKa3aHMEM MOLYHOCTM nnacTtoB MO rnybuHe wm
WHdopMaumen No HOPMaTUBHBLIM N PacYETHbIM 3HaYEeHUAM (PU3MKO-MEXaHUYECKUX CBONCTB
OCHOBaHMs.

2.2.6.2 B nepedveHb xapakTepuCTUK rpyHTa BKITHOYAKOTCA: BUA rpyHTa (NECOK, ruHa, un
nnap.), Bec rpyHta B Boge, Mogynb gedopmauum (CTaTU4eCKoOM W OUHAMUYECKON),
KoadhdpuumeHT lyaccoHa, BenuMuuHa CUENEHnsl, yron BHYTPEHHEro TPeHust TpyHTa, C; —
HeopEHMPOBAHHOE COMpPOTMBREHNE caBUrY, koddduMUMEHT KOHconuaaumn, KoadduuMeHT
NOPUCTOCTU, CTENEHDb BIIAXXHOCTU, NPOHNLIAEMOCTb rPYHTa, NokasaTenb TEKYYeCTy.
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2.2.7 Cencmunyeckas o6craHoBKa.

2.2.7.1 OcHOBHOM WH(bopMauVen Mo 3eMIIeTPSCEHUSIM B CENCMUYECKU aKTUBHOM
panoHe ABMSIETCA WHTEHCUBHOCTb CEMCMUYECKOro BO3AENCTBUA, WMelWas nepuos
NOBTOPSIEMOCTM B paccMaTpMBaeMoM panoHe 3a ANUTENbHbI NPOMEXYTOK BpeMeHn —
He meHee 100 neT (NPOoeKTHOE 3eMIIETPSICEHNME).

OKCTpeMarbHble 3Ha4eHUs UHTEHCUBHOCTU CENCMUYECKOrO BO3AENCTBUS ONpeaensoTcs
Mo OaHHbIM MHOFOfEeTHMX HabGNIOEHUA W IKCTPANONMPYTCA Kak Hambornee BeposiTHble
3a 500 net (MakcumanbHOe pacyeTHoe 3eMreTpsiCeEHNE).

2.2.7.2 [Ona oueHkn 6annbHOCTM 3eMNeTpsiCEHMsT PEeKOMEHAYeTCA WCNoNb3oBaTb
POCCUICKYHO LLKany, OCHOBaHHYI0 Ha MakCMMaribHbIX yCKOpeHusax (CM. Tabn. 2.2.7.2).

Cencmunyeckne BO3OEUCTBUSA O0SDKHbI YYUTbIBATbCHA, €CNU pacyeTHas cencmmnyeckas
WHTEHCMBHOCTL B panoHe akcnnyatauun CINBY/MCI1 pasHa 6,5 n 6onee 6annos.

Tabnwuuya 2.2.7.2

WHTeHcmBHOCTb, 6annbl, | IHTepBanbl yckopeHun WuTepBansl WHTepBanbl cMeLeHni
Jinitial rpyHTa, CM/C?, Npu  |ckOpoCTel KoneGaHuil| LeHTpa TSHXeCT MasiTHUKa
nepuoge 0,1 c u 6onee rpyHTa, cm/c cencMmomeTpa, Mm

6 30— 60 3,0—6,0 1,5—3,0

7 61 — 120 6,1 —12,0 3,1—6,0

8 121 — 240 12,1 —24,0 6,1—12,0
9 241 — 480 24,1 — 48,0 12,1 — 24,0

2.2.7.3  CBsi3b PaCUETHOI CENCMUIHOCTY Jiesidmed (jaesigned) oo cpolicTBAMM MECTHBIX

rPYHTOB onpegenseTcs no 1abn. 2.2.7.3.

Tabnwuuya 2.2.7.3

KaTteropusa pyHTBI PacyeTHasa cemcMNYHOCTb
designed (;designed
fPyHTa no 100 u(jsog ) npu
CeNCMN4ECKUM MCXOL4HOM CEMCMUYHOCTY
cBoucTBam paioHa aKcrnyaTauum
designed ;designed
100 Useo ), Gannsi
6 7 8 9
| CkanbHble rPYHTbl BCEX BUOOB HEBbIBETPENbIE U - 6 7 8

cnaboBbiBeTpenbie (B TOM YACME MHOrONeTHEMEP3Ible B MEP3IIOM
1 Tanom COCTOSHUM); KPYMHOOGOMOYHbIE IPYHTLI NMOTHbIE U3
MarmaTuyeckux nopog, cogepxaiume o 20 % necyaHo-
rMVHUCTOrO 3anoSTHUTENS; CKOPOCTb PacnpoOCTPaHEHUS
nonepeYHbix BOrH V; = 700 m/C; COOTHOLLEHNE CKOPOCTEN
NPOAOSIbHBIX U nonepeYHblX BorH 1, /Vy =1,7 - 2,2

I CkanbHbl€ rPYHTbI, KPOME OTHECEHHBIX K | KaTeropwu; 6 7 8 9
KPYNHOOBMOMOYHbIE FPYHTbI, 3@ UCKIMIOYEHNEM OTHECEHHbIX K |
KaTeropwu; nblnesaTo-rMUHNUCTLIE TPYHTBI C NoKasaTenem
Tekydyectn J; < 0,5 npu koacbdpuumeHTe nopuctoctm e < 0,9 —
\0J19 TNWH 1 CYTMYHKOB U e < 0,7 — Ang cynecew;
MHOroneTHeMepasble HecKkarnbHble rPYHTbI MacTUYHOMEp3nble
nunu coinyyemepasnele; V; = 250 + 700 m/c, V,/V, = 2,2 - 3,5
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KaTteropusa [pyHTBI PacyeTHasg cemcMNYHOCTb
designed (;designed
fPyHTa o 100 U500 ) npu
CencmMm4eckum MCXOLHOM CEMCMUYHOCTY
cBoucTeam paroHa aKcnnyarauum
designed ;designed
100 Uso0 ), 6annsi
6 7 9
Il Mecku pbixrble HE3aBMCUMO OT KPYMHOCTUW; NECKU rpaBenucTble, 7 8 9 >9

KpynHble U cpefHen KpYNHOCTM NOTHbIE N CpeaHen NNOTHOCTY;
Neckn Mernkue 1 nbinesatble NNOTHbIE U CpeaHeN NNOTHOCTY;
NbINeBaTo-rMHUCTbLIE TPYHTLI C NokasaTerieMm Tekyyectu J; > 0,5
npy ko3 purLmeHTe NopmucTocTn e > 0,9 — Ansa rMuH 1 CYrNMHKOB
n e > 0,7 — onsa cynecew; MHOroneTHeMep3anble U ckanbHble
rPYHTBI MPY BO3MOXXHOCTU X OTTanBaHNA; UITUCTbIE TPYHTHI;

V; < 250 m/c, V,/V; = 3,5 — AN BOAOHACHILLEHHBIX IPYHTOB

2.2.7.4 OueHku CEeNcMmn4eckon aKTUBHOCTH crnenyet cornacoBbIBaTb c
CYLLLECTBYIOLLMMWN POCCUACKNMU KapTamMu CENCMUYECKOTO PanNoOHUPOBaHUS.

2.2.8 TemnepaTypa okpyxaroLien cpeabl.

2.2.8.1 OcHoBHOM MHGOpPMaUMEN O TeMnepaType OKPYXKaloLEero Bo3ayxa siBMsIOTCA
CBeEeHNss O CaMOW HM3KOW CpeaHEecyTOYHOW TemnepaTtype LNda panoHa npegnonaraemMon
akcnnyatauum nnatdopMbl, MOMYYEHHOW Ha OCHOBaHWW METEeOpPOrIorMYyeckMx AaHHbIX Mo
KpanHen mepe 3a 10 neT, ecnn B HacTOSALLLEN YacTU HE OFrOBOPEHO NHOTO.

2.2.8.2 MwuHumanbHasi pacdeTHass TemnepaTtypa [Ana 3feMeHTOB nnatgopm,
HaxOOsLMXCA BO BCEX pexummax aIKcnnyataumm nod BOAOW, NPUHUMAETCs paBHON
Temnepartype Bogpl —2 °C.
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2.3 PACYETHbIE PEXXUMbI U HATPY3KU

2.3.1 Knaccudumkauma Harpy3ok.

2.3.1.1 Tlo cBoen nNpupoae BCe Harpysku, AeACTBYOLWME Ha KOHCTpyKuuio MNBY/MCIT,
nogpasgendaTcsa Ha ABe KaTeropuu:

Bbl3blBaeMble BO3[AENCTBMEM OKpY>KaloLen cpefbl (BONHEHWs, BeTpa, TeYeHus, nbaa,
CENCMOAKTUBHOCTU, FPyHTa, TeMnepaTypbl U T.N.);

co3gaBaemble Becom [BY/MCIT, a Takke paboTton MexaHW3MOB, YCTPOWCTB, CUCTEM U
apyrue, cBssaHHble ¢ yHKUMoHMpoBaHueMm MNBY/MCIT.

Kaxgasa u3 aTux kaTeropumm MOXeT BKIHOYaTb NMOCTOSIHHbIE W NEepPeEMEHHblE BO BPEMEHU
Harpysku; nocnegHue no xapakrepy peakumm KOHCTPYKLMM Ha BHELUHWE BO30EeNCTBUSA AenaTcs
Ha cTaTudeckne M gnHamudeckme. o OTHOCUTENbHbIM pasmMepamM 30Hbl CBOEro BIUSHUS
KaXkgasi M3 YKasaHHbIX KaTeropuin Harpysku nogpasgensiercsa Ha rnobanbHble (obwme) u
nokanbHble (MECTHbIE).

2.3.1.2 T1oCTOSIHHbIMM CTaTU4ECKUMU SBAAIOTCS Harpys3ku, He W3MEHsoWMecss no
BENUYMHE, MOMOXEHUID WMAW HanpaBfeHU0 MNpU U3MEHEHUW BHELIHMX YycrnoBur. [ns
KOHCTPYKLMIN, HaxXoOALWMXCA B COCTOSIHUM MOKOSA, BEC COBCTBEHHO KOHCTPYKUWW W BCEro
MOCTOSIHHO 3aKpensieHHoro obopyaoBaHus, a Takke Cunbl NoaaepKaHus, NPOTUBOAABIIEHUS
Ha nogoLwsy nnatopMbl (B3BELUMBAHWE), TPYHTOBbIE HArpy3ku M BeEC rpyHTa B oO6beme,
3aBUCSALLEM OT CXEMbl B3aMMOAENCTBMSA NraTtdopMbl N OCHOBAHWS, SABMISIOTCA NOCTOAHHbLIMU
CTaTU4ECKMMM Harpy3Kamu.

lMepeMeHHbIMM CTaTUYECKUMWN ABRSIKOTCS Harpysku, U3MEHSLWMecs BO BpPEMEHU, No
BeNnnYnHe 1 HanpasneHuio. OgHAKO CKOPOCTb M3MEHEHNS ATUX HAarpy30K HAaCTOSbKO Mana, YTo
OHa He oKasblBaeT ANMHaAMMYECKOro apeKkTa Ha KOHCTPYKLMIO.

2.3.1.3 [OuHamumyeckmmun SBRAKAIOTCSA  Harpysku, M3MeEHsIloWmMecss Mo  BefundmHe,
MONOXEHMIO N HaNpPaBNEHN0 OCTAaTOYHO ObICTPO, YTOOLI BbI3BaTb AMHAMUYECKUI 3hdeKT B
noBefeHUN KOHCTPYKUMU. [uHamuyeckne apekTbl B KOHCTPYKLUMSAX CNOCOOHbI co3gaBaThb
nopbIBbLI BETPA, BOMHEHWE, neq, CENCMUKA.

2.3.2 PexuM BbKMBaHUSA UNU 3KCTPEManbHOro Harpy>xeHus.

2.3.2.1 Harpyskn, KoTopble [OSDKHbI paccmaTpuBaTtbCs B pacyeTax MNpoOvYHOCTU
koHcTpykumn MBY/ MCI1 npy a3KkCTpemanbHOM Harpy>XeHuu, BKIOYaoT:

rnobanbHble N NOKamnbHblE MOCTOSIHHbIE W NEPeMEHHbIe AKCTPEMarnbHble Harpy3km oT
BO3OENCTBUS OKpYXKatoLLen cpeabl;

rnobanbHble 1 noKanbHble  (PYHKUMOHANbHbIE  Harpys3kuM,  COOTBETCTBYOLLME
akcTpemansHoMy cocTtosiHuio MBY/MCI no ycrnosusim 6e3onacHocTu.

2.3.2.2 [Ons MCIl akcTpemanbHbiM/ BETPOBbIMW, BOJIHOBbIMW, JI€AOBbIMA U
Harpy3kamu OT TeYEHUs1 N TeMnepaTypbl CHUTAIOTCA BEPOATHbIE N3 MAaKCUMasbHbIX BHELLUHUX
Harpysok, MoryLmx BosgencreoBaTb Ha nnatgopmy 3a 100-neTHuin nepuoa. MNoBTopsemMocTb
CENCMUYECKMX Harpy3ok onpegensieTcs B 3aBUCUMOCTWU OT MPUHATOro kputepus (cm. 3.1.6
n3.3.2.4).

Ona TBY akcTpeManbHbIMU MNEepeMEHHbIMU  Harpyskamm CUUTaTCA BepOsTHble U3
BO3MOXHbIX MaKCMMarsbHbIX BHELLHMX Harpy3ok, Bosgencrteytowmx Ha MNBY 3a Becb nepuop,
akcnnyataumm. 3a pacyeTHble MNPUHUMAOTCA Takme 3HaYeHUs MNepeMeHHbIX Harpysok,
BEPOATHOCTb MpPEBbILLEHNS KOTOPbIX B [ONTOBPEMEHHOM pacrnpeaeneHun npuHUMaeTcs
paBHon 1078,

OKcTpemManbHbIMU  yOapHbIMM Harpy3kamm Ha nonepeydHbli rOPU3OHTanbHbIN packoc
MrBY cuuTaloTcHa Harpysku OT ero ygapHoro B3aMmMoLeWCTBUS C BOAOW Mpu NriaBaHUU Ha
BCTPEYHOM KypCe OTHOCUTENBHO OCHOBHOW CUCTEMbI BOSTH CTALMOHAPHOrO pexXmmMa BONHEHUSA
C HanbonbWUMN hze, U Ty, OONTOBPEMEHHOM COBMECTHOM pacnpefeneHun BbICOT hsg,
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nnepuogos T,, BOMH B panWoHe 3Kcnnyatauuu, BenuYMHa  KOTOPbIX  UMeeT
obecneyeHHOCTb 10™* Ha 3TOM pexume BOIH.

2.3.2.3 [omxHbl 6bITb pacCMOTPEHbI BO3MOXHbIE HAa MPAKTUKE HaUXydlme codeTaHust
BHELUHMX Harpy3oK, Mpuv KOTOPbIX BO3MOXHO BO3HWKHOBEHME HaMBONbLUMX HaNPsPKEHWUN
B KOHCTPYKLMSIX.

2.3.3 PaGouun pexum.

2.3.3.1 Harpysku, KkoTOpble [OMKHbI paccmaTpuBaTbCsl B pacyeTax MPOYHOCTU
KoHcTpykumin NBY/ MCI1 B pabouem pexnme, BKNOYAIOT:

rnobanbHble W foKanbHble MOCTOSHHbIE M NEepPeMeEHHble Harpysku, Bbl3blBaeMble
BO3EMICTBMEM OKpYXaloLlen cpefbl, COOTBETCTBYIOLLME TAKON MHTEHCUBHOCTU, NMPU KOTOPOW
BO3MOXHO BbINOMHEHWE NNaTOPMON OCHOBHbIX OYHKLUI;

rnobanbHble M NokanbHble (PYHKLMOHAaNbHbIE Harpy3kM, COOTBETCTBYHOLUME pabovemy
pexumy.

2.3.3.2  [omxHbl 6bITb pacCMOTPEHbI BO3MOXHbLIE HA MPaKTUKE HanXyALMe codeTaHns
PYHKUMOHAnNbHbIX ~ HarpysoK, MNpwW KOTOPbIX BO3MOXHbl  HauvbonbluMe HanpsXxeHus
B KOHCTPYKLUWN.

B kayecTBe pacyeTHbIX 3HaYEeHUN NEePEMEHHbIX HArpy3oK OT BO3AENCTBUS OKpYKatoLLen
cpefbl NPUHUMAOTCH HarpyskM NOBTOPSAEMOCTLIO OoAuH pa3 B rog. Ona MNBY gonyckaeTcsa
NpYHMMaTb Takue Harpysku, obecne4yeHHOCTb KOTOPbIX B LONTOBPEMEHHOM pacnpeneneHum
paBHa 1076,

2.34 PeXum TpaHCNOpTUPOBKMU.

2341 [Onsa pexuma TpaHCNOPTUPOBKN OMpeaendlTca Aonyckaemble YCnoBus
nepexoga wn oTMmevarTcss B KnaccudukauymoHHom cBugetenbctse U MHCTpyKuum no
aKcnnyaTaumm; Ansi KaK4oro neperoHa paspabaTtbiBaeTcA NPOEKT neperoHa, npeanaratroLwuin
MeponpuaTUA No oGecnevyeHnto BbIMOTHUMOCTU OFpaHMYEeHUd MO BHELWHWMM YCIOBUSAM U
6esonacHoctn T[MBY/MCI1T B TpaHcnopTHOM cocTosiHuKW. [lpoekT neperoHa nogonexuT
cornacoBaHuio ¢ Pernctpom.

2.3.4.2 Harpysku, KOTOpble [OMKHbI paccmaTpuBaTbCsl B pacdeTax MPOYHOCTU
MBY/MCI1 B pexunme TpaHCMOPTUPOBKM, BKITOYAKOT OOLIME W MECTHblE MOCTOSIHHbIE W
nepemMeHHble Harpysku OT BO3AENCTBUSA OKpyXKawoLwen cpefbl U Takme (yHKUMOHanbHbIE
Harpysku, nNpu  KOTOpPbIX BO3HMKAKOT HauMbomnbLMe  HanpPsKeHUs B KOHCTPYKLUK
B paccMaTpuBaeMOM peXMME.

2.3.4.3 B kayecTtBe pacyeTHbIX 3HA4YE€HUMN MNEepPeMEHHbIX Harpy3oK MpPUHUMAKOTCS
Harpysku ¢ obecrevyeHHOCTbIo 5+ 10™% B KpaTKOCPOYHOM pacnpedenieHny npu OomnycTUMbIX
napameTpax BHELUHUX YCINOBWUIA, HO He bonee hzy, = 7,0 M.

2.3.44 B «kadecTBe pacdeTHbIX 3HA4YeHWU yOapHbIX Harpys3ok Ha packoc [MBY
B PEXMMe TPaHCMNOPTUPOBKA MPUHMMAKOTCA KX 3HaveHuss C obecnedveHHocTbio 107°
B CTaUMOHapPHOM peXuMe BOSIHEHUS C AONYCTUMbIMU ANS peXuma TPaHCMOPTUPOBKU hzo,
n Ty, NPU O@HHOW hize, B [ONTOBPEMEHHOM pacnpefeneHvm v nnaBaHuM Ha BCTPEYHOM
BOJTHEHWM, HO He Bonee hiq, =7,0 M.

235 PexXXuMbl yCTaHOBKM Na TOYKY U CHATUS C TOYKMU.

[onyckaemble BHELWHWE YCNOBWUS YCTaHaBNMBAKOTCA MNPOEKTAHTOM W nognexar
cornacosaHnto ¢ Peructpom. BbinonHsetca pacyeT MNPOYHOCTM  KOHCTPYKUUKM  Ha
COOTBETCTBYIOLLME JAHHOMY PEXUMY Harpy3Kku.

2.3.6 Harpy3ka Ha nanyObl.

PacyeTHaa Harpy3ka Ha nanybbl OomkHa oTpaxaTb Havbonee HebGnaronpusiTHyto
KOMBUHaUMIO (PyHKLMOHANbHbLIX HArpy3ok, ykasaHHblx B 2.3.1. B nobom cnyyae oHa H AormkHa
NPYHMMATbLCA MEeHbLUE BENUYMH, YKa3aHHbIX B Tabn. 2.3.6.
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Tabnuua 2.3.6
HasHayeHne nomelleHus/nanyob NHTeHCcMBHOCTbL gaBneHus g, Klla

YKunble nomeLLeHns, NporynoYvHblie nanyool 4,5
Pabouve nanybbl 9,0
Ckragckue nomeLLeHus:

obuero HazHavyeHus 7,85 ph, HO He meHee 13,0

NS ueMeHTa 9,81 ph, HO He meHee 13,5
MpumeyaHne h— BbICOTa YKNaAKM rpysa, M;
lp — MaccoBasi NNIOTHOCTb rpy3a, T/m°.

2.3.7 Harpy3ka Ha BogoHenpoHuuaemMbie nepebopKu.

Ons obwwuBkM n Habopa BOAOHEMPOHMUAEMbIX MNepebopok OGannacTHbIX OTCEKOB,
rpy30BbIX TAHKOB UK TOMMMBHbIX OYHKEPOB pacyeTHbIN Hanop, Kla, >xmakocTn onpegensieTcs
no dpopmyne

p =9,81p(hy + hy), (2.3.7)
roe p - MaccoBas NnoTHOCTb 6annacra, rpy3a unu Tonnuea, T/m3;
ho - BEpTUKAribHOE  paccTosiHe OT  pacyeTHOM TOYKM OO  BEpXHEW  TOYKK
paccMmaTpuBaemMoro oTceka, M;
hy - BblCOTa BO3AYLUHON TpyObl HaJ BEPXHEW TOYKOMN OTCEeKa, M.
2.3.8 BeTpoBble Harpysku.

BeTpOBbIe Harpys3kun onpenendrTca no cbopmyne

Qw = 1073p,, (Wi, /2) X; SiK1 Ko, (2.3.8-1)
roe Qw —  paBHOAeWwcTByloLas cun BeTpa, kH;
Pw - MaccoBasd NMOTHOCTb BO3ayxa, Kr/m?;
Wio — pacdeTHas CKOpOCTb BeTpa Ha BbicoTe 10 M OT YypOBHA TWMXOW BOAbI MNpuU
AEeCATUMWHYTHOM OCpeaHeHun, M/c;
Si - nnowiagb NapycHOCTU i-ro sanemeHTa, M3
Ki; — KO3 PUUMEHT, yYNTBIBAIOLLMI N3BMEHEHNE CKOPOCTM BETPa No BbicoTe (CM. 2.2.2.5);
Ky; — KO3 UUMEHT conpoTmBneHnsa opMbl i-ro anemeHTa (cooTBeTcTBYOT Tabn. 2.4.2.3

yacTu IV «OcTtorumeocTb» Mpasun MNBY/MCIM.

IMOCKONbKY HEKOTOPLIE 3NIEMEHTBI pacCMaTpPMBaAEMbIX KOHCTPYKLMIA MOTYT pacnonaratbecs
Ha HEKOTOPOM pacCTOsHMM OpYyr OT Apyra («npo3payHble» KOHCTPYKUMKM), Heobxoammo
yunTbiBaTb cneayoLlee:

€CNN  HECKOSbKO  3MEMEHTOB  YCTAHOBMEHbl B  MSIOCKOCTW, NepneHauKynspHoOm
HanpaBneHuto BeTpa, Kak B Cry4yae Mfockux pepm wnm KOMOHH, cnegyet yyuTbiBaTb
KoaddpuumeHT npoHubaemoctT ¢. B aToM cnyyae BeTpoBas Harpyska onpegendercsa Mo

dopmyne
Qp = Quwo, (2.3.8-2)

roe [0) - KO3(pOULMEHT NPOHULLIAEMOCTU;
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ecnu ase unu 6onee napannenbHble KOHCTPYKLUWUW, 00pasyroLimne pambl, YCTAHOBIEHbI
ApYyr 3a OpyroMm B HanpaBfeHun OencTBuS BeTpa, HeobXxoouMO yyuTbiBaTb KOIPPUUNEHT
3KpaHupoBaHus. B aTom crniyyae BeTpoBasi Harpy3ka onpegenseTtcs no popmyne

Quw, = Quns, (2.3.8-3)

roe Ns - KO PULMEHT IKPaHNPOBAHMS.

KoachdmumeHT akpaHnpoBaHust 3aBUCUT OT KO3pdMUMEHTaA MPOHMLAEeMOCTn ¢, Tuna
aneMeHTa 1 pacCTOSHUSA MeXOy KOHCTPYKUUSMMU.

2.3.9 F'mapoanHamMuyeckue Harpysku.

2.3.9.1 BonHoBble Harpysksm Ha nnatopMy U ee 3fIEMEHTbl ONpeaenstoTca Ha
OCHOBaHWM ypaBHeHua MopucoHa. [Ina anemeHTa OAMHOYHOW Nperpagbl BEKTOP YAeNbHbIX
BOJTHOBbIX Harpy3ok {Q}, T/m, onpegensietcsa no opmyrne

__ ppdCsy . . . .
(0} =25 (v = J1 @ = )} + puSTO} + py (Cin = D = ), (2.3.9.1)
roe CoMCipp — KO3 PULIMEHTBI CKOPOCTHOIO Y MHEPLIMOHHOIO CONPOTUBIEHWUN;
o - mMaccoBasl N1I0THOCTb BOAbI, TC?/M*;
Swnd - nnowagb MOMepeyHoro ceyveHns, M?, U gnameTp nperpagbl Ha ypoBHEe z OT
NOBEPXHOCTU BOAbI, M;
vVUD - opbutanbHas cKopoCTb, M/C, 1 YCKOPEeHWe YacTul, BoAbl, M/C?;
yny - CKOPOCTb M YCKOpPEHME 3NEMEHTOB KOHCTPYKLIMW.

2.3.9.2 [Illpn ©OGonbwux pguameTpax nperpagbl d HeobxoAMMO  y4uTbIBaTb
andpakunoHHbele addektol. B T1abn. 2.3.9.2 npeacTaBneHbl pekOMEHAYEMbIE 3HAYeHMS
OndpakunoHHOro koadppuumneHTa K, ; npyM 3TOM MHEPLMOHHas COCTaBnswowasa npsmo
npornopuuoHansHa K,,, a CkopocTHas nponopuuoHansHa K2.

Tabnwuuya 2.3.9.2
OTHOCUTENBHBIN pa3mep nperpagbl d/A 0,05 0,10 0,15 0,20 0,25 0,30 0,40
K 1,00 | 0,97 | 093 | 0,86 | 0,79 | 0,70 | 0,52

v

2.3.10 Harpy3ku oT Te4yeHus.

BO3MOXHOCTb COBMECTHOro BO3[AENCTBUA BOMHEHWUS W TeYeHus crepyeT yyuuTbiBaTb
B COOTBETCTBUM C yKa3aHnamm 3.1.5.2.

Harpyskn oT Bosgencteusa TedeHuss Ha [BY/ MCI1 onpegensatoTca B COOTBETCTBUM
C ykasaHnamm 3.1.5.1 n 3.3.2.2.

2.3.11 KombGuHauusa BHELIHUX Harpy3ok.

2.3.11.1 Tlpn pacyete npoyvyHOCTU KOHCTpykumn [MBY/MCI1 B paccmaTpuBaemMbix
pacyeTHbIX pexumax n oueHke yctonumsoctu MNBY/MCIT Ha rpyHTe crnegyeT y4duTbiBaTb
Hanbonee onacHble coyeTaHus Harpy3ok cornacHo 2.3.1 — 2.3.5.

2.3.11.2 Tlpn paccMOTpeHUN HarpysoK OKpyXalllenh cpefbl crnegyeT yyumTbiBaTb TOT
aKT, YTO BO3MOXHO OAHOBPEMEHHOE AENCTBUE HECKOSbKNX Harpy3ok cpeapl.

Bonpoc coyeTaHuss Harpy3ok [OOSKEeH pewatbcs B CBA3NM C OCOBEHHOCTAMM  UX
CTaTUCTUYECKOWN NpUpoabl.

Mpn aKcTpemMarnbHOM HarpyXeHun KOHCTPYKLMM B OTCYTCTBME BEPOSATHOCTHOrO aHanusa
AomnycKaeTcs Mcnosib3oBaTb codeTaHus rnobanbHbIX HAarpy3oK cornacHo Tabn. 2.3.11.2.
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Tabnuua 2.3.11.2

BapwaHt "nobanbHble Harpysku oKkpyKatoLLemn cpeabl
CoHeTaHnA | ocpopHan conyTcTRyloLME
nepoBagd BOJIHOBa4 BeTpoBasd OT Te4YeHunsa cencmmyeckas
1 3KCTpemanbHas - - 3KCTpemanbHas |aKCTpemanbHas -
nepo.as BeTpoBas OT TeYeHus
2 3KCTpemanbHas - - 3KCTpemanbHas |aKCTpemanbHas -
BOJIHOBAs BeTpoBas OT TeyeHus
3 3KCTpemanbHas | cpegHecTaTucT - - - -
cenicMmmyeckas nyeckas
neposas
4 3KCTpemanbHas - cpegHecTatucT - - -
cencmuyeckas nyeckas
BOJIHOBa4
2.3.12 Harpy3ku oT HaBanoB Npu LWBapTOBKe.

HormkHbl OblTb yyYTeHbl ygapHble Harpy3ks Ha [MBY/MCI, Bo3Hukawowme BO Bpems
WBaApTOBKN cydoB obecnevyeHusi, a Takke TpebosaHusa 3.8 4vactu Il «Kopnyc» [Mpaeun
Knaccudukaumm.
Harpy3ku npu 6yKCMpPOBOUHbIX onepauusx.

Harpyskn Ha oTaenbHble KOHCTPYKLUWUW, BO3HMKaloLWmMe npu BYKCMPOBOYHbLIX onepauusax
MBY/ MCT1, onpegensitoTca AByMsi COCTaBNSAOLLNMMU:

NOCTOSIHHOWN, 3aBUCSILLLEN OT CKOPOCTEN ABWXKEHWUS YCTAHOBKM OTHOCUTENbHO BOAbI U

2.3.13

BeTpa;

nepemMeHHOW, 3aBUCSALLEN OT BOSIHEHUS U OTHOCUTEINbHbIX NepemelleHnn Bykcupa u
YCTaHOBKM, 06YCNOBMNEHHbIX KAYKON HA BOJTHEHUM.
Mpn GykcupoBke KpynHorabapuTHbix anemeHToB [MBY/MCI1 Heobxoaumo y4uTbiBaTb
COBCTBEHHBII MOMEHT MHEPLIMN 3IEMEHTA.



lNpasuna knaccugukayuu, nocmpolku u obopydosaHusi nnasy4ux 6yposbix ycmaHO80K
U MOPCKUX cmauyuoHapHbIx rnnamgopm (Yacme |l)

29
2.4 KPUTEPUU NPOYHOCTHU

2.4.1 O6wme TpeboBaHUA.
2.4.1.1 KoHctpykums MNBY/MCI1 gomkHa OblTb CNpOeKTUpOBaHa Tak, YTobObl B Te4eHME
ee cpoka cnyx0Obl BbINOMHAMNOCH crieaytollee obuiee TpeboBaHne 6e30nacHOCTY:

® < Ry, (2.4.1.1)

roe P —  pacyeTHoe 3HayeHue 0GOOLLEHHOrO CMITOBOrO BO3AENCTBUS (HAanpuMep, pacyeTHble

BHYTPEHHME YCUNUS, HOPMaribHble, KacaTenbHble UMM SKBUBANEHTHLIE HaMPSPKEHUS,
pacyeTHble AedopmaLum, NepeMeLLEHNs, pacHeTHOE AaBMEHNe Ha NNacTuHy U T.n.),
Mo KOTOPOMY MPOU3BOAMUTCS OLEHKA NPEeAeribHOMO COCTOSHUS;

R —  pacyeTHOoe 3HadyeHMe  0O6OOLUEeHHOW  Hecywlenh  cnocobHOCTM  (pacyeTHoe
COMPOTUBIIEHNE KOHCTPYKLUK), yCTaHABNMBAEMOE HOPMATUBHBLIMU JOKYMEHTaMM; 3TO,
KakK npasuno, paC‘-IeTHbIVI npenen Teky4ectn Mmatepuana nnmn npegenbHoe gasneHune
Ha 3NeMeHTbI, LUMPUHA PackpbITUSA TpewwuH B 6eToHe u T.M0.;

n —  Ko3(hULMEHT GE30MacHOCTM, KOTOPbIA CBA3AH CO CTEMEHbID OTBETCTBEHHOCTU TOrO
U NHOIO 3fieMeHTa KOHCTPYKLUMK 3a NMPOYHOCTb U HAaAeXXHOCTb COOPYXXEeHUA.

2.4.1.2 [lpu BbinonHeHun TpeboBaHna 2.4.1.1 npaKkTUYECKM AOMKHbI ObiTb UCKMOYEHbI
cnegyoLwime BUabl ONacHOro COCTOAHUS:

ypesmepHble gedopmaunn maTepuana;

noTepst yCTON4nNBOCTU POPMBbI;

pacnpocTpaHeHne yCTanoCTHbIX TPELLUH;

XpYnKne paspyLueHus.

CoOTBETCTBEHHO  [OOSPKHbI  BbIAEPXKMBATLCA  KPUTEPUU  NpPeAenibHOM  MPOYHOCTMH,
YCTONYNBOCTU N YCTaNOCTHOW NPOYHOCTH.

2.4.1.3 YT06bI NPEemoTBpaTUTb BO3MOXHOCTb XPYMKOro paspyLUEHUST KOHCTPYKLMWNA,
Martepuan KOHCTPYKUWMW, KOHCTPYKTUBHOE Od)OpMMeHne y3roB U CcBapka [OOSDKHbI
yooBneTBopATb TpeboBaHusam 1.4 n 1.5.

2.4.2 Kputepuit npegensHon Npo4YHOCTH.

2421 Kputepun npegenbHon NPOYHOCTH ycTaHaBnueaeT TpeboBaHus,
HanpaBneHHble Ha UCKINIYEHNEe BO3MOXHOCTU NOSABIIEHUS OMACHOIO COCTOSAHUSA, CBA3AHHOIO C
pas3BuTUEM MnacTUdecknx gedgopmaumi n paspylieHmem KoHcTpykumm MNMBY/MCIT B uenom,
OTAENbHOM KOPMYCHOW KOHCTPYKLIMM NN KOHCTPYKTMBHOMO aN1ieMeHTa Npu pa3oBoM LENCTBUU
BO3MOXHbIX B YCMOBUSAX 3KCNyaTauumn Hanbonee HebnaronpmusaTHbIX COMETaHUA Harpy3ok.

2.4.2.2 Kputepun npegensHoOn NPOYHOCTU ANA peXnma BbPKUBAHUSA (SKCTPEMasibHOro
BO34ENCTBMSA) onpeaenseTcs BblpaXxeHnem

0q < M1Rg, (2.4.2.2)
roe o4 - pacyeTHble HanpsiKeHUs B KOHCTPYKLMKU Npu AeNcTBUM Hanboree HeGraronpusiTHbIX
coyeTaHun Harpy3ok, Mlla;
M —  koaduumeHT 6esonacHocTn (cm. 2.4.2.5);

Ry - pac4yeTHbIV Npeaen Teky4yecTu matepuana cornacHo 1.5.1.5, MMa.
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2.4.2.3 Pac4yeTHble HanpsKeHUa o; B KOHCTPYKTMBHbLIX 9NEMEHTax B pexunve
BbDKMBAHUS NN SKCTPEeMaribHOro Harpy>XeHust onpeaensaoTcs cnegyrowmm obpasom:

.1 npu onpegeneHnn HanpsKeHWA B pacyeTHbIX cedeHuax Oanok Habopa M no
cepeauHe Nons NNacTuHbI

04 = 0,, (2.4.2.3.1)
roe O, = \/a,? + 0% — 0,0, + 372
Oy, Oy N T —  KOMMOHEHTbI HaMPSHKEHW B KOHCTPYKLMK B paccMaTpuBaeMoil TOUKe, KaXdblil
M3 KOTOPbIX YYUTbIBAET COBMECTHOE [eWCTBUE rnobanbHbiX W MOKanbHbIX
Harpysok;

2 npu onpeaeneHnn Hal‘lpﬂ)KeHVlVl Ha OMOPHOM KOHTYpe nnacTtuHbI
04 = O'pl, (24232)

roe Op —  MakcMMarnbHble M3rMGHbIE HaNPsXKeHUs, OnpeaeneHHbIe Ha OMOPHOM KOHTYpe, npu
AENCTBMN NOKarbHbIX HArpy3ok.

2.4.2.4 KpuTepuit npeaenbHON NPOYHOCTM AN PEXMMOB paboyero n TpaHCNopPTMPOBKM
onpeaensieTcs crneayrLWUMn BblpaXXeHUSIMU:

Oy < andl
o, < MRy, (2.4.2.4-1)
T< 0,57771Rd;
op1 < MRa, (2.4.2.4-2)
roe Oy Oy UT — KOMMOHEHTbI HAMPS>KEHWI B KOHCTPYKLMUM B paccMaTpuBaeMon ToUKe, Kaxablii U3
KOTOpbIX Y4MTbIBa€T COBMECTHOE [JeWCTBUE rnobanbHbiX W JNOKanbHbIX
Harpysok, Mla;
Op1 - MaKCMManbHble N3rmbHble HaNpPs>KeHUS B MacTuHe, onpeaerieHHbIe Ha ONOPHOM
KOHTYpe, Npun AeNCTBUM NOKarnbHbIX Harpy3ok, MlMa;
M - koadppurumeHT 6e3onacHocTn (cm 2.4.2.5);
Ry - pac4eTHbIN Npeaen TekyyecTn matepuana cornacHo 1.5.1.5, MMa.

2.4.25 KoatpdumumeHtol 6e3onacHOCTM 7n; MO KPUTEpUO npedenbHOM MNpPOYHOCTU
OOMKHbI ObITb HE Bonee 3Ha4YeHnn, NpuBeaAeHHbIX B Tabn. 2.4.2.5.

Tabnuuya 2.4.2.5

PacueTHble Tun ycTaHoBKM Kputepui KOHCTPYKTUBHbIE 3NEMEHTbI
PeXUMBI (MnaTchopmb) MPOYHOCTN | cheynanbHbIe |  OCHOBHbIE  |BTOPOCTEMEHHbIe

BbikmBaHue unm ney (2.4.2.3.1) 0,8 0,84 0,86
SKCTpeManbHoe MBYHC/MCI (2.4.2.3.1) 0,75 0,8 0,83
Harpyxenrne MBy (2.4.2.3.2) 13 14 1,5
MBYHC/MCI (2.4.2.3.2) 1,25 1,35 1,45
Pabounii n neyY/MCH (2.4.2.4-1) 0,63 0,68 0,80
TPaHCMopTMPOoBKa NneY/MCI (2.4.2.4-2) 1,02 1,14 1,25
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2.4.2.6 [JononHuTenbHble KpUTEPUM MpederibHOM MNPOYHOCTM, OTHOCALWMECA K
KoHkpeTHOMy Tuny [BY/MCI1, a T1akke HeobxoguMMble TMOSICHEHMSI K KpUTEPUMSM B
dopmynax (2.4.2.3.1), (2.4.2.3.2), (2.4.2.4.-1) n (2.4.2.4.-2) cogepxxaTcsa B COOTBETCTBYHLLMNX

NnyHKTax pasg. 3.
24.3 Kputepun yctonumBocTu.

2.4.3.1 Kputepun yCTOMYMBOCTM pernameHTupyet TpeboBaHMst K napameTpam
anemeHToB KoHcTpykuun MNBY/MCI1, obecneuyvBatowimm yCTOMYMBOE COCTOSHME 3a4aHHON
dopMbl. OnacHbIMU CUHATAKOTCA KPUTUMYECKUE HanpsiKeHWd, COOTBETCTBYIOLLUME nepexony
KOHCTPYKLUMM N3 04HOMN (popMbl paBHOBECUKS B APYrYIO.

2.4.3.2 Kputepun yCTOMYMBOCTU ONpeaensieTcs BolpaKeHnem

Oy < 120, (2.4.3.2)
roe Oy —  pacyeTHble HanpsPKeHWUS B KOHCTPYKTMBHOM 3NeMeHTe Ans 3adaHHOro pacyeTHoOro
pexuma, Mla;
Ocr —  KpuTudeckue Hanpspkenus, MMa;
12 —  koadhuumeHT 6esonacHoCcTy.

2.4.3.3 B pacueTtax yCTOMUMBOCTU CXKaTblX U MU3OTHYTbIX LUIIMHOPUYECKMX 0BOnovek
OOJDKHO MPUMHMMATBLCHA BO BHUMaHWE BIIMUSHUE reOMeTPUYECcKMX HecoBepLLEHCTB POPMbI.

2.4.3.4 [nBKOCTb WM30MNUPOBAHHBLIX CXAaTbIX 3NEMEHTOB A AOIMKHA YOOBMETBOPSATb
yCroBuio

A=1./p < Apmax (2.4.3.4)
roe l, - ahpeKkTMBHAA ANNHA CTEPXKHS, MM;

p —  MWHMManbHbIN paguyc UHEPLIMU MIIOLLaaN MONEPEYHOro Ce4EHNs, MM;

Amax — MakcuMMarnbHas gonyckaemas rmokocTb cornacHo 1abn. 2.4.3.4.

Tabnuuya 2.4.3.4

HopmaTuBHbIN Npegen TekydecTu Matepuana R,.y,| MakcumanbHas gonyckaemas rMbKoCTb Ap,q,

MMa

240 165
315 155
355 150
390 150
420 150
460 140
500 130

2.4.3.5 KoatpdumumeHT GesonacHOCTN Npu NPOBEPKE YCTOMYMBOCTU U30NNPOBAHHbBIX
CXaTblX 9NIEMEHTOB 1), A0JPKEH BbITb He Bonee

N2o = 0,67, eCJIn A = Ao,
N20 = 0,84(1 — 0,24/4,), ecnu 1 < Ay;

roe Ao = +/2m2E /Ry,

E - MOAyIb HOpMaribHOW ynpyroctn matepuana, Mla;
R,y - MOAyIb HOpMaribHOW ynpyroctn matepuana, Mla.

(2.4.3.5)
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2.4.3.6 KoadpdurumeHt ©e3onacHOCTU 1, CTEPXHEW, NOOBEPXKEHHbIX COBMECTHOMY
OCEBOMY CXaTuto U U3rnby, OOMKEH yaOBNETBOPATb CrieaytoLemMy YyCroBUio:

N2/M20 + Oxpena/l0] < 1, (2.4.3.6)
rae M20 - KoapduumneHT 6esonacHocTu cornacHo 2.4.3.5;

Oxpend —  OEVCTBylOLLEE HanpshkeHue, BbiaBaHHOe narnbom, MNa;

[o] —  ponyckaemble HanpsikeHusi, MMa, (cornacHo 2.4.2, 1. e. [a] = N1 Ry).

2.4.3.7 KoatpdumumeHt GesonacHOCTM ANst MIAOCKUX KOHCTPYKLUWUW, 3arpy>KeHHbIX Mo
KpOMKaM CUCTEMOM YCUIMWIA, KOTOpble MOryT BbI3BaTb MNOTEPH) YCTOWYMBOCTU, [OOSBKEH
onpenenatbca no dhopmyrne

n = ,/Z?ﬂ(m/%)z, (2.4.3.7)

roe n —  4MCro NPOCTbIX (HOPM HANPSPKEHUI, C MOMOLLBIO KOTOPbLIX MOXET ObITb NPeACTaBneHo
OENCTBUTENbHOE HanpshiKeHHOEe COCTOsIHME; Mpumepamn Takmx opM sBNAKTCS:
cXKaTve B HanpaBneHUsX X, V; CPELHWNE KacaTemnbHble HanpsXeH s,
o; —  [elcTByIOLME HANpPsKeHUS - opMbl;
o, - KPUTUYECKNE HaMpsKeHWs, COOTBETCTBYIOLUME i -1 dpopMe HanpsikeHuin, MIMa.

KoadpdmuneHT 6e3onacHOCTL 1, OOMKEH NPUHUMATBCHA PaBHbLIM:

1, =0,8 — Ans peXnMoB BbPKMBAHUS UMM KCTPEMAribHOIo HarpyXeHus;

n, = 0,6 — a5 BCcex oCTarbHbIX PEXUMOB.

2.4.3.8 B pacyetax ycTOM4MBOCTM HenogkpenneHHbix (6e3HabopHbIX) Tpyb4vaTbix
3M1eMEeHTOB B3aMMOCBS3b 00LLEN N MECTHOM NOTEPU YCTOMYMBOCTU MOXKET HE YYNTbIBATLCS:

ANS 3NeMeHTOB, NOABEPXKEHHbIX U3rMby 1 cxaTuto, npu

D/t <O0,1E/R.y; (2.4.3.8-1)

ana anemMeHToB, noaBepXXeHHbIX VI3I'I/I6y, cXKaTtno 1N OEeNCTBUIO M30ObITOYHOro HapyXHOro
AasleHuda, npun

D/t <. JO,45E/R,y, (2.4.3.8-2)

roe Dnt - COOTBETCTBEHHO CpeaHUA AMaMeTp U TOMLWMHA, MM, CTEHKM TPyG4aToro anemMeHTa;
E - cMm. 2.4.3.5;
Rey - cm. 1.5.1.5.

Ecnn npuBegeHHble HepaBeHCTBA He BLINOMHAKTCH, TO B pacyeTax YCTOMYMBOCTU
TpybyaToro anemeHTa cnegyeT yvuTbiBaTb B3aMMOBIUAHME MECTHOM W obuen notepu
ycTonumnBocTu. [NpumeHsaemMble MeTobl pacyeTa AOSMKHbI OblTb cornacoBaHbl ¢ Pernctpom.

2.4.3.9 Peructpom moxeT ObiTb PacCMOTPEH BOMPOC O BO3MOXHOCTU AOMYLLEHUSA
noTepn YCTOWMYMBOCTW MIACTUH TOPU3OHTarbHbIX HACTUMOB B OTHOLUEHUW OCHOBHBLIX W
BTOPOCTENEHHbIX KOHCTPYKTUBHbLIX 3reMeHToB. B 9TOM cnyvyae wmeTtoabl pacdeta W
AornyckaeMble HanpshKeHNs AOMKHbI BblITb 060CHOBaHLI U corfacoBaHbl ¢ Pernctpom.

24.4 Kputepuit yctanocTHOW NpPO4YHOCTW.

24.4.1 Kputepumn ycTanoCTHOM NPOYHOCTU onpedenseTt TpeboBaHWs, HanpaBneHHble
Ha npegoTBpalleHVe MOosBNEeHUs B npouecce 3KcniyaTaumy OonacHbIX MO BO3MOXHbLIM
nocneacTBUSAM yCTanoCTHbIX NOBPEXAEHUN, 06YCNOBEHHbIX HECTALMOHAPHBIM U3MEHEHUEM
BO BpPEMEHW 3KCnIyaTauMOHHbIX HAarpy3oK pa3finyHon NHTEHCUBHOCTH.
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2.4.4.2 Pac4yeT ycTanoCTHOM MPOYHOCTM BbLINOSHAETCA AN KPUTUYECKUX Y3M0B,
nepeyeHb KOTOPbIX COrfacoBbiBaeTCA NPOeKTaHToM ¢ Pernctpom.

2.4.4.3 TlpoeKkTMpoBaHWEe KOHCTPYKUUA nnatgopm JonycTUMO BECTU MO KPUTEPUIO
«6e30nacHOro MOBPEXAEHUsi», COrflacHO KOTOPOMY peanu3aumsi YCTaroCTHOro Kputepus
OpWEeHTMpOBaHa Ha cTaguio obpasoBaHMs MaKpPOTpPeLUMH, a He ux pasBuTusa. Kputepui
MHULMMPOBaHWS TpeLLMHbl Ba3npyeTca Ha runoTese IMHENHOro CyMMUPOBAaHWS NOBPEXOEHNIA

=X ny/N; <, (2.4.4.3)

roe YMCIIO LMKITIOB HaMpsiKEeHWiA Mpu i -M YPOBHE HarpyXeHus:;
—  YXCO UWMKIOB [0 NOSIBIIEHUS! TPELUMHbI MPU i -M YPOBHE HarpyXeHust;
YMCIIO paccMaTpUBaEMbIX YPOBHEN Harpy>KeHust;

—  npepenbHO AOMYCTUMbINA YPOBEHb OTHOCUTENBHOWM NOBPEXAaeMOCTH.

=3
|

sS=xRZ=
|

2.4.4.4 TllpegenbHO 4ONYCTUMBIN YPOBEHb OTHOCUTESbHOM NOBPEXOAEMOCTH N 3aBUCUT
OT Knacca KOHCTPYKTMBHOro anemeHta (cMm. 1.4), kateropuu yana B npegenax knacca
OTBETCTBEHHOCTW, CTeneHn f[OoCcTyna And WHCNekuMn u  pemMoHTa. Kateropusi ysna
yCTaHaBnMBaeTCHA MNPOEKTaHTOM.

2.4.45 [lapameTp n npegcrasnsieT cobon nponsseaeHne

n = B1B2;
roe 3Ha4YeHus ﬁl 7] ,32 npvBeneHsl B Tabn. 2.4.4.5-1 n 2.4.4.5-2.
Tabnuua 2.4.4.5-1
KoadbdpuumeHT g,
Knacc KOHCTpYKTUBHOIO KaTeropusa paccmatpuBaemoro yana
anemMeHTa I Il
CneumnanbHbI 0,8 0,6
OcHoBHoM 0,9 0,8
BTopocTeneHHbIn 1,0 1,0
Tabnuua 2.4.4.5-2
KoadbdpuumeHT g,
[ocTyn npun npoBepke 1 peMoHTe
HeT goctyna Mnoxon goctyn XopoLwunit goctyn

0,5 0,75 1,0

2446 VICTOMHMKOM UMKINNYECKUX Harpysok SIBNSAOTCS BOSHbI, BETep, TeYeHue, rnej,
cencmuka, Bubpauma mMexaHusamoB. VICXOAHbIMW AaHHBIMW ONA KaXO0ro BMAa LMKIUYECKMX
Harpys3oK SABMsieTCA NOBTOPSAEMOCTb BHELLHUX YCNOBUN (CM. 2.2.1 — 2.2.6).

2.4.4.7 YpoBeHb OOMTOBEYHOCTM pEKOMEHAYETCS onpenensTtb no oopmyne

ana CrbY —

pijkF(1+m/Kijk)(1+Bijk)a,7,’l?.
Ta = Nyoy' /%% Y . I, (2.4.4.7-1)

eijk

roe Ny, o, m - napameTpbl KpUBOW yCTanocTy;



lNpasuna knaccugukayuu, nocmpolku u obopydosaHusi nnasy4ux 6yposbix ycmaHO80K
U MOPCKUX cmauyuoHapHbIx rnnamgopm (Yacme |l)

34

ay - npegen ycranoctv Ha 6ase N, cycles;

m - TaHreHc yrmna HakrnoHa KpvBon ycTanoctu B ocsix Ige — IgN.

Teyji - abeKkTMBHBLIN  Nepuop, npouecca BOMHOBBLIX HanpshkeHWn Ha  ijk-om
CTauMOHAPHOM pEeXUMe, XapakTepusyeMoM i-i BbICOTOW BOSHbl 3 %-HON
obecneyeHHOCTH, j-M CPeaHVM NepuoaoM BOSHEHUS, K-M KypcoBbIM YriioM K
BOIHE;

Dijk - NOBTOPSEMOCTb ijK-0ro cTaLMoHapHOro pexuma;

Kijxva, napametpbl opmMbl M MacwTaba, COOTBETCTBEHHO, pacnpedeneHus

ijk
HanpsbkeHun (cMm. 3.1.4.9);

ﬁijk = aw”—k/avijk (cm. 3.1.3.6, 3.1.4.9);

re) - ramma-yHKUUS.

B nononHexune k hopmyne (2.4.4.7-1) cyMMapHyto yCTanocTHy NoBpexnaemMocTb Dy OT
BOJTHEHUA N BETpaA AN KOHCTpykumi CIMNBY gonyctnmo onpenensitb CoOrnacHo 3aBUCUMOCTH

DZ = Dwave + Dwina + Dvortex:

roe Dyave Dwind> Dvortex — — COOTBETCTBEHHO YyCTalloCTHble MOBPEeXJaeMoCTU OT BOJIHEHUd,
nynbCaUMOHHOW COCTaBNAKLWEN BETPOBOW Harpyskm u BUXPEBOM
COCTaBnALLEN BETPOBOWN Harpysku;

ansa Ny —

2
p,-jkzm/ I‘(1+m/2)0',§'i‘jk

Tq = Nyo' /3 % Xk : (2.4.4.7-2)

Teijk

roe CTaHAapTHOE OTKMOHEHWe npouecca HanpsKeHun Ha ijk-M CTauMoHapHOM pexume

Uvijk
BOJTHEHUA.

YctanoctHyto pgonroseyHocTe [MBYHC/MCIT npu  BONMHOBBLIX, CENCMUYECKUX U
nepemMeHHbIX NefoBbIX Harpyskax, pekomeHayeTcs onpefensatb Ha 6ase aHanuMTuyeckon
3aBNCUMOCTU

pil(1+m/K)al™

Ty = Nyolt /% o (2.4.4.7-3)
i
roe T,, - a3 eKTMBHBIN Nepunog i-ro npouecca;
a; M K; - napameTp macwTaba n dpopmel i-ro npouecca (cm. 3.3.2.1.4,3.3.2.4.4,3.3.2.3.3,
3.3.2.3.5);
Ny, op,m — napameTpbl KpUBOW yCTanocTu, o, — npeaen ycranoct Ha 6ase N,, LIMKIIOB;
m - TaHreHc yrna HaknoHa Kp1BOW ycTanoctn B koopavHaTax lge — IgN.

2448 [Ona npegBapuTenbHbIX OLEHOK OMACHOCTU BO3HUKHOBEHWUS YCTarOCTHbIX
NnoBpexXageHun u orpefeneHna OCHOBHbIX pas3MepoB CBA3EW KOPMYCHbIX KOHCTPYKUMA B
KayecTBe KpMBbIX YCTanoCTU peKOMeHAYeTCH WMCMNonb3oBaTb MOAUMULMPOBAHHbLIE KpUBble
yctanoctn Peructpa (cm. puc.2.4.4.8-1 n 2.4.4.8-2) B COOTBETCTBMM C MPUHATON
MeXOyHapoaHOW Knaccudmkaumen KOHCTPYKTUBHbBIX TUMOB y3r0B U COeAMHEHUN (Knaccel B,
C,D,E,F,F2, GGWwnT).
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2.4.49 KpuBble yCTanoctn OTHOCATCSA K TomMHaM maTtepuana 22 MM Onsd nfoCKUx
KOHCTPYKLMIA 1 32 MM ansa TpybyaTbix. [Mpeaen yctanocty 4ns TOMWWH 3f1EMEHTOB, OTIUYHBIX
oT 6a30BbIX, onpeaenseTca no gopmyne

oy =0, (tg/OY*, (2.4.4.9)
roe tp - 6a3oBas TONWMHA;
t - WCTUHHaA TONLWKHA.

2.4.4.10 Tpn pacdeTe Ons OCHOBHOMO MeTanfia pacyeTHbIM pa3Max HanpsXeHun B
KpMBbIX ycTanoctn Ha puc. 2.4.4.8-1 n 2.4.4.8-2 MOXeT ObiTb YMEHbLUEH B 3aBUCMMOCTUK OT
3HaKa cpegHunx HanpsbkeHun. PeayKUMOHHbIN KO3MMUUNEHT i, HA KOTOPbIN OOMKEH ObiTbh
YMEHbLLEH pa3max HanpsiKeHun, ndobpaxeH Ha_puc. 2.4.4.10.

& p Pedpryuonneili kKodgguguenm

.
o

T = ﬁ'“." 2 T = i T = Aaf2 T
Cwcamue Pacmaycerue

Puc. 2.4.4.10
Pa3max HanpsbkeHU, CNonb3yeMbIX A4St KpuBbIX S — N.
OcHoBHoOW MeTann

2.4.4.11 YpoBeHb [JONMroBe4HOCTN T, COOPYXEHUS oOnpedenseTcs 3aKas3ynKoM.
YpoBeEHb pacyHeTHOM A0NroBEYHOCTU Ty KOHCTPYKUUI JOMmKeH cocTtaensatb Ty = 1,17,

2.4.4.12 Tlpn nonyyvyeHun pesynbTaTOB OLEHOK [JOSITOBEYHOCTU, BbINOSIHEHHBIX B
cooTtBeTCcTBUN C 2.4.4.8 — 2.4.4.10, cBNOETENLCTBYIOWNX O BO3MOXHOCTU BO3HUKHOBEHUSA
npexaeBpeMeHHbIX YCTanOCTHbIX Pas3pyLUeHUN B CBAPHbIX COEOUHEHUAX WCMOfb3yeMbIX
TUMOB KOHCTPYKUWUIA, HeobxoomMmo npoBefeHve Oornee geTtarnbHblX PacyeToB YCTarnoOCTHOW
MPOYHOCTN CBApPHbIX COEAWHEHUM MO opgoOpeHHOW Perncrpom meToauke, yYUTbIBaKOLLEN
OCHOBHble  KOHCTPYKTMBHblE W  TexHonorudeckune  aktopbl W onpegenswowime
paboToCnOCOBHOCTL  CBApHbIX cCoeguvHeHu npu  yctanoctu. Heobxogumo  Takke
OCyLLECTBNATb BbIGOP KOHCTPYKTMBHOrO 0POPMIIEHUS CBAPHbIX COEAMHEHWU 1 Y30B Kopnyca,
obecneymBaomx TpebyemMyld pacHEeTHYH [ONITOBEYHOCTb, YYUTbIBAKOLLY0 MPUMEHEHUe
cneumanbHbIX TEXHONOMMYECKNX METOLOB MOBLILLEHUSA YCTANOCTHON NPOYHOCTU COeauHEHUI
B cooTBeTCcTBUM C 2.8.7 yacTtu Xl «Ceapka» Mpasun MNBY/MCIT.
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2.5 NMOJIOXEHWUA MO PACYETAM NPOYHOCTHU

251 O6Lwue TpeboBaHuA.

2.5.1.1 PacyeTbl NPOYHOCTM OOSMKHbI NOAPa3nendaTbCs Ha cnegytoLwme aTansbl:

onpeaeneHne BENWYUH, XapakTepUCTUK U pacnpeneneHns pacyeTHbIX rnobanbHbIX U
noKarbHbIX Harpy3oK, UX coveTaHu Ang 3afaHHbIX PeXMMOB 3KChnyaTaumu,

onpegeneHve HanpsbkeHn OT rnobanbHbIX U NOKanbHbIX Harpy3ok, CymMuMpoBaHue
HanpsHKeHU;

onpefeneHne BerIMMUH pacYeTHbIX HanpskKeHWn wnu onpeaeneHne npeaenbHbIX
Harpysok;

COMoOCTaBfEeHNE pacyeTHbIX BENNYMH ¢ TpeboBaHuamu Mpasun MBY/MCI1.

Bce cocTaBHble 4acTu pacyeTa SBASIOTCA OAMHAKOBO BaXHbIMW, U K UX TOYHOCTU U
060CHOBAHHOCTU MpPeabsaBnsloTCA OOMHAKOBble TpeboBaHWs, Takme Xe, Kak U KO BCeMy
pac4yeTy B LeSoM.

2.5.1.2 Pac4yeTbl 4OMKHbI BbIMOMAHATLCA B COOTBETCTBUM C MPU3HAHHBIMU METOOAMM.
Tam, rae aTo npuemnemMo, MOryT UCNosb3oBaThCs NONoXeHna MNpasun knaccugukauunu.

2.5.1.3 WpeanunsmpoBaHHas KOHCTPYKTUBHAA MOAENb AOMKHa OTpaXaTb 0COOEHHOCTH
KOHCTPYKLMMK: B3aMMHOE pPacrofnoXeHne W reoMeTPUI0 OCHOBHLIX HECYLLMX 31EMEHTOB,
reoMeTpuyeckme XapakTepucTukm cedeHun. MNpu aTOM JOMKHO MCMOMNb30OBaTbCA AefieHne
naeanuanpoBaHHOM MOAENN KOHCTPYKUUM Ha NOACUCTEMbI Pa3fINYHOIO YPOBHS.

TpeboBaHus K pac4eTHbIM MoAensiM npuBeaeHbl B 2.5.2 — 2.5.5 n npunoxeHum 2.

2.5.1.4 Tlpn pacyeTe KOHCTPYKTUBHLIX ONEMEHTOB, HaXOOALWMXCA B  YCIOBUSX
MHOIOKOMMOHEHTHOIO  HanpshKeHHO-4e(OPMMPOBAHHOIO  COCTOSHUSA,  AOMYyCKaeTcs He
yunTbiBaTb T€ KOMMOHEHTbl HaMpPsPKEHUN, BenuvynHa KoTopbix MeHbwe 10 % pacyeTHOro
npegena Tekyyectu maTepmana.

2.5.1.5 [ononHuTenbHble MOMIOXKEHUA NO pacdeTaMm MPOYHOCTU, Kacarowmecs
MBY/MCI1 KOHKpeTHOro Tuna, coaepXaTcs B COOTBETCTBYHOLLMX MyHKTax pasg. 3.

2.5.2 OnpepeneHue o6GLWMX HaNpPAXKXEHUN.

2.5.2.1 [Ona onpegeneHuns oOOWMX HanNpsXeHUn (MNU HaNpPsKeHUn oT rnobanbHbIX
Harpys3ok), KOTopble CBfi3aHbl C OOWuUMKM AedopMaumsaMum KOHCTPYKUUKM, AOMKHblI ObiTb
paspaboTtaHbl mogenu KoHcTpykuun [BY/MCI1, yuuTbiBalOWME e€e MaKpOOCOBEHHOCTW.
Kak npaBuno, pacdeT  HanpsbKeHHO-0edOPMUPOBAHHOIO  COCTOSAHUSA  KOHCTPYKLUK
BbINOSMIHAETCS Ha OCHOBE €4WHOW pacYeTHOW CXeMbl, T.e. PEKOMeHAyeTCa paccMaTpuBaTb
KOHCTPYKLMIO B LIENIOM.

Mcnonb3oBaHme ynpoLLeHHbIX pacyeTHbIX CXeM (4NSa YacTen KOHCTPYKUUK) gonyckaeTcs
B TOM cny4ae, ecrnim 060CHOBAHO MX NPUMEHEHME.

B nwbom cnydyae mogenb AomkHa ObiTb nNogpoOHOM HACTONbKO, HACKOMBbKO 3TO
HeobXxoaAnMO ANng onpeaeneHus obLNX HanPsPKEHUN.

2.5.2.2 PacueT HanpsihkeHHO-0edOPMUPOBAHHOIO COCTOSAHNA KOHCTpyKuumn MNBY/MCI
B LENIOM peKOMEHAYeTCH BbINOMHATL MO METOAY KOHEYHbIX 3NIeMEHTOB Ha 6a3e CTepXHEeBOW,
nracTMHYaToOM UNKU NacTMHYaTO-CTEPXKHEBOW naeanunaaummn.

2.5.2.3 B pacuetax npoudHoctu BY/MCI1 gomkHO ObITb Y4TEHO B3aMMOAEWNCTBUE
KOHCTPYKLMM C TPYHTOM. [Mpy MOAENUPOBAHNN CUCTEMbI «KOHCTPYKLIMA — MOPCKOE AHO» IPYHT
MOXeT OblTb 3a4aH pPeakTUBHLIMU YCUNMAMWU U YNPYITMMU NPY>XUHAMKU B y3rax KOHEYHbIX
3MIEMEHTOB, KOTOpble B O6LLEM Cryvyae COMpPOTUMBIIAITCS BEPTUKANbHBIM M TOPU3OHTASbHBIM
CMEeLLEHUAM.
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2.5.2.4 B TOMcny4yae, ecnn gonyckaeTcs NoTeps yCTOMYMBOCTU NNACcTUH HACTUIOB NpU
OENCTBMM pacyeTHbIX CKUMAaKLWMX HanpskeHun (cm. 2.4.3.9), OOMKHO ObiTb BbINOIHEHO
penyumnpoBaHne rmbknx cBa3en (MNacTuH) No CreayoLen CXeme:

He noanexar peayumpoBaHWIO npunerawowme K npoaosibHbIM M nonepeyHbiM Gankam
YacTu NAACTUHbI LUMPUHOW C Kaxkgomn cTopoHbl 6anku no 0,25 ot paamepa KOPOTKON CTOPOHDI
OMOPHOro KOHTYpa NNacTUHbI;

ocTaBLlasica (peayuupyemasi) 4acTb MnacTMHbl BBOAWUTCS B pacyeT C peayKLUMOHHbIMU
KoadpuumeHTamu:

(e Ux,cr/axl (P O-y,cr/o'y’ (2-5-2-4)

roe Oy, O'y - ,D,el;lCTByl‘OLlJ,Vle B XXE€CTKUX CBA3AX 06L|J,V|e CXnmarLine HanpaxeHua (a6COJ'”0THb|e
BeﬂVlLWlel) COOTBETCTBEHHO B NpPOAOJIbHOM U nonepeYyHOM HanpaBneHUaAX;

OxerrOyer —  KPUTUMECKME HAMPSIKEHWs! TMBKUX CBSI3el, BbI3bIBAIOLLME MOTEPKD YCTOMYMBOCTM

npu X COBMECTHOM BO34ENCTBUN.

Mocne BbINONMHEHUA peayuMpoBaHUs TUMOKMX CBA3en [AOMKHbl ObiTb onpeaeneHbl
pacyeTHble CXUMaKLWMEe HanpsXKeHUs B KECTKUX CBA3AX BO BTOPOM NPUBAMKEHWUW.
Ecnu HanpspkeHus, onpegeneHHble BO BTOPOM MPUBIIMKEHUN, OTNINYAKOTCA OT HanpsXKeHWN
nepBoro NpMbnmxeHnsa MeHee Yem Ha S %, fanbHENLWNX YTOYHEHUIN MOXHO HEe MPOU3BOAUTD.
B npotMBHOM criyyae genaetca TpeTbe NpubnumkeHne u T.n.

2.5.3 PacuyeTt 6ano4HbIx cucrem.

2.5.3.1 B obwem cny4dae pacyeT 6anoyHbIX cMctem (MEPEKPLITUN, pam) NN OTAENbHbIX
3N1eMEHTOB CUCTEM [OSDKEH BbINOMHATLCA Ha 0ase pacyeTHOW CXeMbl, YYUTbIBAKOLLEN
B3aNMOBJTUSIHUE CMEXHbIX KOHCTPYKTUBHbIX 911IEMEHTOB.

[Ona pacdeta nepekpbiTUS MOryT ObITb MCMNONb30BaHbl CTepxHeBas (6ano4yHas),
nnacTMHYaTas wWnM nnacTyMHyaTo-cTepkHeBas Mogenun. Wcnonb3oBaHwe  ynpoOLLEeHHbIX
pac4eTHbIX CXEM BO3MOXHO B Cllydae nx 060CHOBaAHHOCTMW.

2.5.3.2 MoMEHTbl COMNPOTUBNEHNS W MOMEHTbI MHepuum ©Oanok Habopa npu
BbIMOSHEHUN PACYETOB AOIMKHbI ONPEeAenaTbCH C y4eTOM NPUCOEANHEHHOrO NosAcKa, TonwmHa
KOTOPOro MpMHMMAaeTCs paBHOM €ro cpegHen ToMlMHEe B paccMaTpvBaeMOM MOMNepeyHOM
ceyeHum bankuw.

WnpuHa npucoeanHeHHoro nosicka by, 6anok oCHOBHOrO Habopa NpuMHUMaeTCcs paBHOW
MeHbLLUEen U3 BeNnnyuH, onpeaendemsix no opmMynam:

bey = 1/6; (2.5.3.2-1)
bs = 0,5(by + by), (2.5.3.2-2)
roe l —  mponeT paccmartpuBaemMon 6anku Habopa Mexay ee onopamu, Mm;

by, by, — OTCTOSAHMA paccmaTtpuBaeMon 6Gankum Habopa oOT OGnwkanwmx 6Ganok Toro e

HanpaBeHuda, pacrnosioXXeHHbIX No obe CTOPOHbI OT Hee, M.

LWnpuHa npucoegmHeHHoro nosdcka 6anok pamHoro Habopa onpegensaetca no oopmyne
bs = kb, (2.5.3.2-3)
roe k — KoappunumneHT, onpegensemMblin no 1abn. 2.5.3.2 B 3aBUcUMocTy oT b, the given length

npuBeAeHHON AnvHbI nponeta 6Ganku L, W uicna Ganok n NoaaepXvBaembix
paccmaTpusaemMon 6arnkoi pamHoro Habopa.
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[ns cBo6oaHO onepThbiX MO KOHLAM pamMHbIX Oanok npMBeeHHasn AnvHa nponeTta lsp =1,
ANS XeCTKO 3afenaHHbIx 6anok L, = 0,61. Ycnosus onvpaHns KOHLOB 6anok pamHoro Habopa

(kecTkaa 3agenka, cBobogHas onopa) OnpedensarTcss UCXOAA W3 OBLEeUHKEHEPHbIX
NMPUVHUMNOB C Y4ETOM pearnbHOW KOHCTPYKUMM (Hanmuuve KHWUL, npuBapka CTEHOK, MOSICKOB
N T.M.), U XapakTepu3yrTCs HanM4nem unm oTCyTCTBUEM OEeNCTBUS N3rMbaroLlero MoMeHTa B
OMOPHOM ceveHnn Banku.

Tabnuuya 2.5.3.2

n ls,/b
1 2 3 4 5 6 7 n bonee
=6 0,38 0,62 0,79 0,88 0,94 0,98 1,0
<3 0,21 0,40 0,53 0,64 0,72 0,78 0,80
MpumeyaHune. [INa NpoOMEXYTOUHbIX 3HAYEHWN g, /b 1 n KOIDPUUMEHT k onpeaensieTcs
NMMHEeNHON UHTEPNONALNEN.

2.5.3.3 [nowaab nonepevyHoro ce4vyeHust Ganku OCHOBHOrO MMM pPaMHOro Habopa,
BOCNPUHUMAlOLLAs OCEBble YCUIUS, OOMKHa onpenenstbcs C y4eToM NPUCOeaMHEHHOro
Nosicka, LUMPUHA KOTOPOro paBHa NonycyMMe OTCTOSIHUIA paccmaTpuBaemoin 6ankm Habopa oT
onmxanwmnx 6anok TOro e HanpaeBnNeHUsl, PacnosiIoXXeHHbIX MO 06e CTOPOHbI OT Hee.

2.5.3.4 Tlnowagb NOMEPEYHOro CevYeHuss CTeHkn Oarnkm pamHoro Habopa OormkHa
onpefensaTbecs C y4eTOM HanMyus Bblpe3oB B pacHEeTHOM CeYeHUU (CeYeHne HETTO).

2.5.3.5 B kauyecTBe pacyeTHbIX JOMKHbI pacCMaTpmBaThCs, Kak NpaBuno, cedeHns, rae
MakcumarbHbl HOpMasbHble, KacaTerlbHble HanpsKeHns unuM ux KombuHaums. B aTux
CeYEeHUsIX OO0MKHO ObiTb BbLINOSIHEHO CYyMMMPOBAHME HAMNPSHKEHUMM OT OOLUMX U MECTHbIX
Harpy3oKk C LUesfbl YOOBNETBOPEHUA KPUTEPUAM MPOYHOCTM B hopmynax (2.4.2.3.1)
n(2.4.2.4-1).

254 PacuyeT nnacTuH.

PacyeT nnactuH obwuBku (Hactuna) NPou3BOAUTCA B MNPESNoOSIOKEHUM UX KECTKOM
3a/1enkun Ha ONopHOM KOHTYype. PacyeTHas Harpyska NnpuHMMaeTcs, Kak NpaBuno, paBHOMepHO
pacrnpefeneHHon No Mo NNacTUHbLI.

Ha ocHoBaHMM 3TOro pacyerta onpeaenstoTcs U3rnbHble HOpMasnbHbIe HanpPsXKeHUs no
cepefuvHe Nons nnacTyHbl, KOTOPbIE CYMMUPYHOTCS C OBLLMMU HAaNPsHKEHMUAMUN B KOHCTPYKLUN
C Lenblo yooOBNETBOPEHUS KPUTEPUIO MPOYHOCTU B dhopmyre (2.4.2.3.1), 1 MakcumarsibHble
N3rMBHbIE HaMpPsPKEHUsT Ha OMOPHOM KOHTYpe C Uenbl  YAOBNETBOPEHUS KPUTEPUAM
nNpo4YHOCTU B chopmynax (2.4.2.3.2) n (2.4.2.4-2).

255 YCTONUYMBOCTb KOHCTPYKTUBHbLIX 3JIEMEHTOB.

2551 PacyeTbl yCTOMYMBOCTM  BBIMOSHAKTCA C  UeNbld  yOOBNETBOPEHUS
Kputepmsam 2.4.3. B pacdeTtax ycTOMYMBOCTM KOHCTPYKTUBHbLIX 3NIEMEHTOB pPEKOMeHAyeTcs
NCnomnb30oBaTb pacyeTHbIE CXEMbI, YYUTbIBAOLLME B3AaUMOBNNAHNE CMEXHBLIX KOHCTPYKTUBHbIX
3aneMeHTOoB. B NpOTMBHOM crnyyae KOHCTPYKTMBHbIV anemeHT (6anka Habopa, anemeHT 6anku,
naacTvHa v T.M.) JOMDKEH paccMaTpmBaThCs Kak CBOOGOAHO onepTbi MO KOHTYPY.

2.5.5.2 Tpn onpeneneHnn BenUUNHbI KPUTUHECKUX HaNpPsPKEHW criegyeT yuuThbiBaTb
OTCTynneHue oT 3akoHa [yka. B aToM crnyyae Kputudeckne HopmaribHble HanpsikeHUs o,
onpeaensalTcs no opmynam:

O = 0, NpU 0, < 0,6R,y; (2.5.5.2-1)

Oor = Ry (1,113 — 0,32R,4/0,) MY 0,6 Royy < 0, < 2,4 Roy: (2.5.5.2-2)
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Ocr = Ry NPU 0, = 2,4 Ry, (2.5.5.2-3)
roe O, - 3NNepoBo HopMmarnbHoe HanpskeHue, Mla.

Mpn onpegeneHun BeNUYMHbI KacaTeNbHbIX HanpsKeHWn cnegyet yvuTbiBaTb, YTO
npeaen Teky4ecTun cTanu No KacaTenbHbIM HaNpPsKeHnsam tr = 0,57R,y.

2.5.5.3 B cnyvae, ecnv KOHCTPYKTUBHbIE 3NEMEHTbI NOABEPKEHBI OCEBOMY CXXaTUO UMK
COBMECTHOMY [AEWCTBUIO CXaTus U u3rmba, TO OHWM [OIMKHbI OTBEeYaTb CrieayloLliemy
TpeboBaHuio:

0a/0q + Oap/0ap < 1,0, (2.5.5.3)
roe 04 - pac4eTHOe 0CeBoe CxuMmatoLlee HanpsbkeHne, Mla;
Oap — pacdeTHoe cxuMmaroLlee HanpsbkeHue npu nsrnbe, MrMa;
o, =0 Unna, — Ans narnbHoro HanpshxeHns MIMa;
o =NRey - [OHSA oceBoro HanpsikeHus npu nsrmbe Mra;
o) = N0¢y - ans coxatma unun nsrmba MrMa;
Oe  — KPUTMYECKOE HanpsbkeHWe Npu Notepe YCTOWYMBOCTM NPU CXKaTUK;

O = N0¢,i(1 = 0,131/4,), ecnn A < Ay;
Oq = N0 0,87, €CrN A = Ag;
0, — He [JOIKHa NpeBbIaTh d,,;
n =0,6 — Anga cTaTM4ecknx Harpysok;

n = 0,8 — Ana COBMECTHbIX Harpy3ok;

A=Ll/p;

Ao = 4/ ZTZ'ZE/O'y;

Oui  — KPUTMYECKOE HanpshKeHUe CXaToro CTEPXHS B nnactnyeckon ctagum, Mra;
Ore — KpUTUYECKOE HaMpshKEeHME CXaToro CTePXKHS 40 npeaena ynpyroctu, MMa;
l, - adppeKkTMBHASA ANVHA CTEPXHS, MM, cornacHo dopmyne (2.4.3.4);

p - MUWUHMMAarbHbIA Paanyc HEPLMM MIOLLAAN MONEPEYHOro Ce4YeHns, MM;

E - MoZynb HOpManbHOW ynpyroctu matepuana, Mla;

MUHUManbHbIA Npeaen TEeKy4eCTn MaTtepuana npu pactaxxeHuu, MMa.

Q
|

y

2.5.5.4 O6GecnevyeHne MeECTHOW YCTOMYMBOCTM 3dnemeHToB 6Ganku Habopa (CTEHKM,
cBOOOOHOrO nofcka), yCTaHOBKA MECTHbIX MNOAKPENnSeHUNn [AOMKHbI MNPOU3BOANTLCA B
cooTBeTCcTBMM C [MpaBmnamm knaccugukaumm.

2.5.6 PacyeT Nnpo4YHOCTM BEPTOSIETHOM NNOLLUAAKU.

2.5.6.1 Pa3amepbl cBA3el BEPTOSETHOW NIOWAAKN U NOAAEPKMBAOLLNX €€ ONOPHbIX
KOHCTPYKLMI OnpedensiTcsd B COOTBETCTBMM € 6.2 yactu XVII «[dononHuTensHble 3Haku
CMMBOMa@ kKracca W CIOBECHbIe XapaKTepuUCTUKW, ONpeaensiolmne KOHCTPYKTUBHbIE W
3KcnnyaTaumoHHble 0cobeHHoCTM cygHa» Npasun knaccugukaumm.
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3 CNEUMAIBHbIE BOMNPOCHI MPOYHOCTU MNMITAT®OPM

3.1 CAMOMNOABEMHBIE MNBY

3.1.1 O6wue TpeboBaHuA.

3.1.1.1 TlpoyHocTb KoHCTpyKuum CIBY B COOTBETCTBMM C KpuTepusamu 2.4 OOmKHA
NpOBEpPATLCA ANA NATU PpacHETHbIX PEXUMOB:

BbDKMBaAHWS,

pabouyero;

TpaHCNOPTUPOBKY;

YCTaAHOBKM Ha TOYKY;

CHSITUS C TOYKM

KoadhpmumeHTbl 6€30nacHOCTM U KPUTEPUM MPOYHOCTU NS PEXMMOB YCTAHOBKMN Ha TOYKY
N CHATUS C TOYKW (3a4aBnuBaHMeE M BblAeprMBaHne OMOPHbIX KOMOHH) OOMKHbI MPUHUMATLCS,
Kak Ons pexunma BbbKUBaHMS.

3.1.1.2 CI1BY gomkHa UMETb KIMPEHC, M, HE MEHee:

he = 0,6hso + Ahsg + 1,50, (3.1.1.2)
roe hsy —  9KCTpemarnbHas BbicoTa BOnHbl (1 pa3 B 50 neT) Ana AaHHOro panioHa Mops, M;
Asg - aKkcTpemarnbHbIi (1 pa3 B 50 neT) npunue B AaHHOW akBaTopuu, M.

3.1.1.3 Tpebyemas BbicOoTa pacnonoxeHus H, ;, M, BeptoneTHon nnowaakm CrBY
Hag BaTepnuHMEN CNoKoMHOW BoAabl, Korga lNNBY nogrotoBrneHa K COCTOSIHUIO nepexoga
NPOAOIPKUTENBHOCTLIO CYTKM 1 Bonee, onpeaenseTtcs no opmyrne

Hpg =1,80/1073¢%° + 3(x/q) + 2(hse/12 — 1) + 1,2(t — 1)°7, (3.1.1.3)
roe q = VA,

A - obbemHoe BogomamelleHure MNMBY B cOCTOsHUM nepexoaa, M3,

x —  OTCTOSiHMEe Hambonee yaaneHHOW KPOMKW BEPTONETHOW MNMOLafKM OT MOMOXEHWS

ueHTpa Tskectu MNBY no anuHe kopnyca, M;
hsy, —  hBbICOTa BOMnHbI C noBTOpsiemMocThio 1 pa3 B 50 ner, m;
T - NPOACIKUTENBHOCTbL Nepexoaa, CyT., HO He bonee YeTbIpex.

3.1.1.4 BeTtpoBble, BOSTHOBbIE U CENCMUYECKNE HArPy3KM OOIDKHbI OnpenensaTbes Ang
Hanbonee HebGNaronNpUSTHOrO yrina pacnpocTpaHeHWsi BOMH M yrna ataku BeTpa.

3.1.1.5 [lpn BbLINOMHEHUM AMHAMUYECKUX pacyeToB npoyHocTn ClBY Hu3was
cobcTBeHHas YacToTa (¢~ 1) narnbHbIx konebaHuii onpeaenseTcs no gopmyrne

12nkE ] (1-Gp/nyPe)g
p = \/13(4 3 . (3.1.1.5)
—32)(Gp+0,51,Gy)
roe o —  YMCIIO OMOPHbIX KOMOHH;
E —  MoAynb ynpyroctv MaTepuana KomnoHH, kla;
Tk —  NpUBEOEHHbIA MOMEHT MHEPLIMK MIOLLAAN CEYEHUS ONMOPHON KONMOHHbI OTHOCUTENBLHO
rmaBHON LeHTpanbHow ocu (cMm. 3.1.2.3), m%;
Gp —  Macca NoHTOHa, kH;
Gy - mMacca OfHOW ONMOPHOW KOMOHHbI, KH;
P, = mEJk (32 + 1) — annepoBa Harpyska Ha OMOPHYK KOMOHHY B COCTaBe MPOCTPaHCTBEHHOM

412
pambl, kKH;
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g —  ycKkopeHue cBob6oaHOro nageHus, m/c;

pacyeTHada anuHa OI'IOpHOIZ KOJIOHHbI, paBHaA OTCTOAHUIO NATbI OI'IOpHOVI KOJTOHHbI 0
cepeamnHbl pacCToAHNA MeXay rOpnU3oHTalIbHbIMU YNOpaMu B NOHTOHE, M;

—~
|

& - Ko3appuuneHT onopHow napel, cm. 3.1.2.2;
Mg - NnonpaBoYHbIA KOIMMUUNEHT BNUAHUA 3aKPErNNeHUs OMOPHbLIX KOMOHH B MOHTOHE,
cm. 3.1.2.4.
3.1.2 PacuyeTHas KoHCTpyKTUBHaA cxema Cl1BY.

3.1.2.1 Tllpn oueHKe HanNpsSXKeHHOr0 COCTOAHUSA  UCNONb3yeTcH
KOHCTPYKLMN Ha HECKOJSTbKMX YPOBHSAX (CM. puc. 3.1.2.1):

KOHCTPYKTUBHAs pama («CynepanemMeHT»);

pacyeTHbIN parioH ONOPHOWN KOSTOHHbI.

aj @ a)

naeann3auunsd

Bepxiat yrop

i

Huaenust ynop

Puc. 3.1.21
Wpeanusaums koHcTpykumin CINBY pasnuyHbiX YpOBHEN;
a) KOHCTPYKTMBHAsA pama («cynepanemeHT»); 6) pac4eTHbI parioH (1) OoMOPHOM KOMOHHBI

3.1.2.2 BsaumopgencTBme OMOPHBLIX KOMOHH C FPYHTOM oueHuBaeTcs KoadduumeHTomM
OMNOPHOWN Mapbl &, XapakTepU3yoLWMM CTENEHb 3a4eNKU OMOPHbIX KOFIOHH NO OTHOLUEHWUIO K
NMOBOPOTY UX B rpyHTe. [pn n3rnbe KoNoHH N0 HU3KOYACTOTHOM (hbopMe 3HaYeHue 3aBUCUT OT
napameTpoB KOMOHH YCTAHOBKM U FPyHTa CornacHo opmyne

& =1/(1+ AEJ, /D), (3.1.2.2)

roe A —  KO3(hULMEHT NPOMNOPLMOHANLHOCTU MEXAY OMOPHBIM MOMEHTOM 1 YINIOM NoBOpoTa

onopHon nATbl 3.1.2.5;
E,LJi,— com 3.1.1.5.
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3.1.2.3 MOMEHT nHepumn Nnowaan pewetyaTton ONOPHON KOSTOHHbI J;,, COOTHOCUTCA C
MOMEHTOM MHEepUUN ngeanbHOro Npoduns Bcex NPoAONbHbIX 31EMEHTOB, BXOASLLMX B COCTaB
KOMOHHBbI, Kak

Jie = Ju/u, (3.1.2.3)
roe Ju —  MOMEHT VHepL1n naeanbHOro npouns, m*;
u —  NpUBEAEHHasi XeCTKOCTHAs XapaKTepucTuka, 3aBucCALLas OT Tuna KOHCTPYKTMBHOMO

MoAynd, reOMeTpUHeCKnX XapakTepucTtuk ero 3rieMeHToB U OTHOCUTENBLHOW ANWHbI
OMOPHOW KOSOHHBI.

3.1.2.4 TllonpaBo4HbIN KOIDPULMEHT 1, 3aBUCUT OT PACCTOAHUSA d, M, MEXAY HUKHUM
N BEPXHUM FOPU3OHTasNbHbIMU YNOpamMu, OT COOTHOLLEHUSA U3rMBHOM N COBUIOBOW XECTKOCTH
OMOPHOM KOJOHHbI (B — WnprHa onopHON KONMOHHbI, M), OT CTENEHN 3a4eNK/M ONOPHbIX KOSTOHH
B rpyHTE 2 (CM. puc. 3.1.2.4).

B cnyyae HecTaHOapTHOM YCTaHOBKM MexaHu3Ma nogbema (Hanpumep, 6e3
amMopTU3aTopoB) AOMYCTUMO MpeAacTaBuTb B Peructp And cornacoBaHus creuvanbHbIN
pacyeT paroHa pacrnofIOXXEHUS OMOPHOWM KOSIOHHbI B MopTane C KOPPEeKTUPOBKOW 4acToT
konebaHui n NnepepacnpeaeneHnem Harpy3ok Mexay MmexaHmamamm n onopamu.

5
i1&3 \

dil =11

?\

(=02
—_
= —t
7/ — —
—
—
| St ---|=H‘F —_— 7 =~
S
0,75

e

0,80

dil=

di=0,1
di1=0.2
0,70 -
dji=03
0,63
0 0.3 10
Puc. 3.1.24
3aBUCUMOCTb NONPaBOYHOro KoadbduumeHTa n, OT napameTpoB &, d/l, B/l
B/l=01 =—=— B/l =0,2

3.1.25 KoadduumneHTsl nogaTnmBocTn A onpegensaroTcs no gopmMynam:
npv BepTUKarbHbIX kKonebaHnsax —

A= (1-7v)/4Gry; (3.1.2.5-1)
NP ropu3oHTarbHbIX konebaHnax —

A= (2 —v)/8Gry; (3.1.2.5-2)
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Nnpun BpawlaTesribHbIX konebaHnax —
A=3(1-v)/8Grg; (3.1.2.5-3)
NpU KPYTUINbHbIX KoneodoaHusax —

A =3/16Gr¢, (3.1.2.5-4)

roe G —  Moaynb cagura rpyHTa, MMa;
v —  koahuumeHT MNyaccoHa;
o —  pagmyc OCHOBaHus, M.

Ecnu ocHoBaHve NpsAMOYyronibHOe CO CTOPOHamMu B X L, TO BBOAUTCS 3KBUBANEHTHbII
paaunyc

o =+/BL/m — AN BEPTUKAIbHbLIX Y TOPMU3OHTambHbIX KOrebaHui;
Ty = 4,/BL3/37T — Ons BpawaTenbHbIX korebaHnin BOKpYr ropM3oHTannbHON Ocy;
1o = \/BL3(B% + L2)/mt  — QNS KPYTUIbHbIX KONe6aHuiA.

[na onop c 3arnybrneHnem, CroW CKOSbXEHUSI KOTOPbIX PacrnonoXeH Ha rnybuHe,
k03hPULIMEHT NOAATIMBOCTU NpY BpaLLaTenbHbIX konebaHusix onpeaenseTcs no dopmyne

A=3(1-v)/16G73. (3.1.2.5-5)

3.1.2.6 Hawnbonee HarpyXeHHbIM paMOHOM OMOPHOW KOSIOHHbI ABMSIETCSs 06nacTb,
pacnonoXeHHas B npegerniax Mexay BepXHen 1 HKHeEN HanpasnsowWwnumMKn, Tam, rae Harpyskm
C KOJTOHH NnepefarTcs Ha Kopnyc.

M3rmbatowmmn MOMEHT B 3TOM paroHe OopMUPYeTCa YacTUYHO TFOPM3OHTanbHbIMU
yCUNMAMU OT HaNPaBASOLLMX Y HACTUYHO BEPTUKANBHBLIMW YCUITMAMW OT MEXaHM3Ma noabema.
OTHOCUTENbHBIN BKNag BepTuKanbHbiX (M,,) 1 ropusoHTanbHbix (M) ycunui onpegenseTcs
napameTpom f:

B = M,/(M,+ Mp). (3.1.2.6-1)

Mpn aHanuae oOLWen MNPOYHOCTM XKECTKOCTb Kopryca OOblMHO MOXHO NPUHUMAaTb
OeCcKOHeYHO OOonbLION MO CPaBHEHUID C >KECTKOCTbO KOMOHH. OMOpHbIA  MeXaHU3m
npeacraBnsgeTca NPY>KMHOW BpalleHUs € BpallaTeribHOW XeCTKOCTbio K,,. B aTom crniyyae
napameTp [ crieqyet onpeaendatb No oopmyne

1

= 3.1.2.6-2
b 1+AngFc/Km’ ( )
roe G - MoAynb caBura Mmatepuana KONOHHbI;
F, —  cABurosas nnotLuagb KOMOHHbI, M?;
b, - paccTosiHUE MEXAY BEPXHEN U HDKHEN HanpaBnsoLLMMK, M;
132
Km = Kb?, (3.1.2.6-3)
1
rae =
A 1/Kbend+1/Kshear
Kpena — W3rMOHasi )KECTKOCTb KOMOHHbI,

Kshear — CABWIOBAst XXECTKOCTb KOMOHHBI.
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3.1.3 BeTpoBble Harpysku.

3.1.3.1 BeTtpoBble Harpysku onpegendatTcsa no popmynam (2.3.8-1) — (2.3.8-3).

3.1.3.2 [OuHaMM4YHOCTb MPUMOXEHNA BETPOBbLIX Harpy3oK pekoMeHAayeTCcsl y4uTbiBaTb,
Ha4yMHasa ¢ nepmona coO6CTBEHHbIX M3rMBHbIX kKonebaHun nepBoro ToHa Tt = 130/w;,, C.

B atom criydae ncnonb3yeTcst KoadhhUUMEHT AuHaMmnYHOCTU K, , cormnacHo puyc. 3.1.3.2, Ha KOTOpOM

Vi = Omax/P; (3.1.3.2)

roe Wmax = 4+ 1073w, MoAanbHas YacToTa CrekTpanbHON NIOTHOCTM NynbcaLuii BeTpa;
p - yacToTa cobCcTBEHHbIX U3rMOHbIX Konebanun CIrBY;

6, /T —  OTHOCUTENbHbIN AekpeMeHT konebaHun CIBY.

Kw Splm

3

-
] 007
[ =

| e 0,09

— 5 0.11
] 0,13

e S R—

A 0.15

, e
V47
Vi 72

NNOAS

|

RN

0,05 1,10 0.15 0,20 0,25 Vw

Puc. 3.1.3.2
KoahdmumeHT AnHaMM4YHOCTN BETPOBLIX HAarpy3ok

3.1.3.3 TIlpn yyeTe nMynbCaLUMOHHOM  COCTaBMAOWEN  BETPOBbLIX  Harpysok
HECUHXPOHHOCTb UX OENCTBUS OLleHMBaETCs KO3 MULMEHTOM 7.
KoadhpmumeHT HeCMHXPOHHOCTU BETPOBLIX HArpy3oK 17 onpeaernseTcs no criegyoLen dopmyne:

i K1iK2iSiTi
n =2 iebll (3.1.3.3)
YiKiiK2iSi
roe 7 — KO3 PULMEHTHLI KOPPENALUM MeXAY BETPOBLIMU AABMNEHUAMU HA KOHCTPYKLWU:
a) MPOTSXKEHHbIE MO LUMPUHE U BBICOTE YCTAHOBKU;
6) YCTaHOBMEHHbIE BAOSb HANpaBneHWst AeUCTBYS BETpa.

B nepBomM npubnmwkeHun o006006LLEHHbIN KO3(EHUUNEHT HEOOHOPOOHOCTM BETPOBbLIX
OaBneHun npuHumMaeTcs kak n = 0,8.

3.1.3.4 Ha kaxgom cTauMoHapHOM pexume ornpeaensatTcs 3HaYeHUs BHYTPEHHUX
YCUNUA CTaTUYEeCKNX BO3AENCTBUN BETpa:

ans yetblpexonopHon CIBY —

M,, = 0,090,,1(2 — &) — n3rnbaloLLnin MOMEHT;
T,

= 0,18Q,,, — NepepesbiBaloLLas CUna; (3.1.3.4-1)

N, = 0,18@% (2 — =) — oceBasi cuna;
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ans TpexonopHon ClrBY —

M,, = 0,1650,,1(2 — &) — n3rnbaloLnin MOMEHT;

T, = 0,330,,, — nepepesbiBaloLlas cuna; (3.1.3.4-2)
N, = 0,58@% (2 — =) — oceBasi cuna,

roe Qy —  3HayeHue Q,, NpU wy, = Wy, CM. hopmynbl (2.3.8-1) — (2.3.8-3);
L - paccTosiHue B CBETY MeXay OMOPHbIMU KONTOHHaMK, cM. puc. 3.1.2.1.

3.1.3.5 Ha kaxgom cTtaunoHapHOM pexume onpeaensoTcs CTaHA4apTHbIE OTKIOHEHUS
COCTaBNSAOLNX BHYTPEHHUX YCUITUIA BETPOBbLIX NMyNbCaLNiA;
ansi yetblpexonopHon Cr1BY —

oy =0,18Q,,1l(2 — 2)9,,K,,;
¥ = 0,360y, 10 Ky; (3.1.3.5-1)
ol = 036017 (2 — 2)0,Ky;

ans tpexonopHon ClrBY —

oy = 0,33Q,1l(2 — 2)9,,K,,;

¥ = 0,66Q, 19, Ky; (3.1.3.5-2)
o = 1,150, 1 (2 — )0, Ky,

roe Oy - KO3(p(PULNEHT N3MEHYMBOCTM BETPOBLIX NyNbCaLyWi, paBHbIi 9, = 2,45\/I(_fr;

Kp - koacpduuneHt  noboeoro COMpOTUBIEHNS noacTMnatoLLemn NOBEPXHOCTH,
cM. Tabn. 2.2.2.4-1.

3.1.3.6 lapametp wMmacwTaba a, BHYTPEHHWX YyCUNMN OT BO3OENUCTBUS BeTpa
OLEeHNBaEeTCs Kak

a,, = 0,850, (3.1.3.6)

3.14 BonHoBble Harpysku.

3.1.4.1 BornHoBble Harpysku Ha arfieMeHTbl OMopHLIX KonoHH CIBY onpegensitotea B
cootBeTCcTBMM C 2.3.9.1. 3Ha4yeHnsa KoapPULMEHTOB UHEPLMOHHOIO C;;, U CKOPOCTHOTO Cg,
COMNPOTUBIEHUA ANSA CEYEHUN KPYrnonW U npsMOYrofibHOM hopMbl OOSMKHBI ObITb HE MeHee
yKazaHHbix Ha puc. 3.1.4.1. Tlpy Hammuum penkn KOIMAULIMEHT COMPOTUBNEHUS Cirqg

pekoMeHAayeTcs onpeaenaTb no opmyne

a+b/2
D )

Clhrag = Cor + 4 (3.1.4.1)

roe D —  OuameTp uvnuHapa;
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a —  BblCOTa OCHOBaHus 3y6a;
b - BbicOTa 3yba penku.

[ns 6onee crnoxHbix OpM pacyeTHble 3Ha4YeHUsT KO3IPPUUNEHTOB C;, U C,, Moanexar
cornacosaHuto ¢ Pernctpom.

lac
2d " 1 P
30 o~
57| 2 A — S
\ e _,/f'; v
20 P - i ‘ ,-at
N\ /‘,- / | —» '
> z ]
10 - - }
= N
| N ——= o
0
1.0 20 30 alD
Puc. 3.1.41

KoadhdpuumeHTbl ckopocTHOro Cg, (3, 4) 1 nHepumoHHoro C;, (1,2) conpoTMBREHUs: CeYeHnin:
annunTuyeckux (kpyrneixa/D = 1);
————— NPSAIMOYTONbHbIX

3.1.4.2 T[pwn pacyeTe BOMHOBbLIX HArpy3oK OOMKHO ObITb YY4TEHO BNUAHME obpacTaHns
KOHCTPYKUMI, NpPOSBRdOLeecd B YBENMUYEHUUM MpPUBEOAEHHbIX pasMepoB CevYeHUn W
KoadppuumneHToB C;, U Cy,.

3.1.4.3 [OMHaMWUYHOCTb MPUNOXEHNA BOSIHOBbIX HArpy3oK OLEHMBAETCS C MOMOLLbLHO
rpacdhnkoB, n3obpakeHHbIX Ha puc. 3.1.4.3. 3aecb W — CpeaHun nepuos NOBEPXHOCTHOro
BOMHEHMS, p — YacToTa COOCTBEHHbIX W3rMOHbIX KonebaHun, §/m — OTHOCUTENbHbLIN
OEKpPEMEHT KonebaHun.

—?}—lo,uL

I r———
6 Ve 006 T

TR N
’ //-/’- 009““
o | e N\
‘ 74 ] ) \\ N\,
JPZZ2SESNNAN
3 //g4” e N \‘\\k\\\
| 4 BRNN
TN

0.2 04 0.6 0, 0 12 14 16 18 v=wa/p

Qe
—~

Puc. 3.1.4.3
KoadhpuumeHT AMHAaMUYHOCTU CKOPOCTHOMN Y UHEPLIMOHHOM COCTaBNSIOLLMX BOSTHOBOW HArpysku
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3.1.4.4 TvapoaAvHaMMYECKME Harpy3ku Ha MoayMb OMOPHON KOMOHHbI, COCTOALLMIA K3

Habopa BepTMKanbHbIX,

FTOPNU3OHTAlIbHbIX WU HaKMOHHbIX  CBS3EMN, onpeaenarTcd

NO3MEeMEHTHbIM CYMMMPOBAHMEM TMAPOANHAMUYECKMX HArpy3ok C y4eTOM pPacrnorioKeHus
CBsi3eli B MPOCTPAHCTBE, YTO PABHOCUIIbHO BBEAEHUIO KOS (PULMEHTOB BIMSIHUS HA BONTHOBYHO
Harpy3sKky ropu3oHTasnbHbIX Y HAKIMOHHbIX CBSA3EW [ig, W Uip:

n .
Zizzl n;d;l;CL(6;) cos? 6;

her =14 P : (3.1.4.4-1)
n .
_ Zi=21 Tlidizliciln(ei) cos6;
tin =1+ PP (3.1.4.4-2)
roe dg - nonepeYHbIn pasmep BEPTUKANIbHON PEVNKU, M;
Ny - obLLee YMCcno ropm3oHTarnbHbIX M HAKIOHHbIX CBA3EW;
d;, I; - COOTBETCTBEHHO ANMaMeTP U ANNHA HaKMOHHbIX U FOPU3OHTanNbHbIX CBA3EN, M;
Az - BblCOTa MOAyYnN4, M;
0; - yron, o0Opa3oBaHHbI ~ HAKMOHHOW  CBA3bKD C  MMOCKOCTb,  rpag.,
nepneHanKynspHOW HanpaBneHUIo PacnpoCTpaHEeHNs BOSHbI;
CE, CB  —xoapdmumeHTbI CKOPOCTHOTO M UHEPLIMOHHOTO COMPOTUBIIEHUS BEPTUKANBHLIX CBA3EN
(HecyLLmMX peek);
ci, ¢, - KO3(pPULMNEHTBLI CKOPOCTHOMO U MHEPLMOHHOTO COMPOTUBIIEHUST HAKMOHHbIX W

rOPM30HTarbHbIX CBA3EMN.

3Havenuns CE., CE, gy, i DOMKHBI ONPEAensATbCa ONs PacHeTHOro KypCOBOTO Yria ¢g

cornacHo 3.1.4.6.

3.1.45 [onyckaeTtcsa npeHebperatb B pacyeTax BOSTHOBOW Harpy3Kku:
WNHEPLIMOHHBIM KOMMOHEHTOM, €Cnun

hs > 8,5d5CE, - Ui,/ CE s gy (3.1.4.5-1)

CKOPOCTHbIM KOMMOHEHTOM, eCln

hy < 2,1dzCE,, tin, /CE pg iy, (3.1.4.5-2)

roe Ui N Ug

r—

3HayeHust opamHaT opMbl korniebaHmin onopHbix konoHH CIMBY Ha ypoBHe annnukaThbl
PaBHOOENCTBYIOLUX BOJTHOBLIX [OABMEHUN, COOTBETCTBYHOLUMX WHEPLMOHHON U
CKOPOCTHOW COCTaBMSOLLNM:

Uy =UNPU Z = z;, = H (1 — D),

U =UNpU z =z, = H;(1 — ®/2),

= (/)

4—3x 4—3x

- OTCYUTbIBAETCA OT OI'IOpHOVI NATblI BBEPX, M,

— 2.
@ =g/Hiwg ;
W, —  CpeAHsis YacToTa NOBEPXHOCTHOrO BOMHEHUS;
H, - paccTosiHMe OT MATbl OMOPHOW KOMOHHbI [0 YPOBHSA CMOKOMHON

BOAbI, M.
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3.1.4.6 HanpsikeHHoe cocTosiHne KoHcTpykuun CIIBY oueHuBaetcs ona Havbonee
HebnaronpuATHbIX KYpCOBbIX YrOB, Ha3blBaeMblX B AanbHenWeM pacHeTHbIMWU. PacyeTHble
KypCOBbI€ YrIibl ¢9; OLLEHMBAKOTCH NO CriegyowmmMm opmynam:

ans JyetoipexonopHon CMNBY —

Oq = %(21’ —1),i=1,23,4; (3.1.4.6-1)

ans tpexonopHoun CrNBY —

Oq = §(2i -1),i=1,23, (3.1.4.6-2)

roe i - HOMep HanpaBieHus.

3.1.4.7 3HayeHus CTaHOApPTOB CKOPOCTHLIX COCTABMAKOLMX BOSTHOBbLIX Harpy3ok And
pac4eTHbIX KypCOBbIX YrfOB ONpeaensaTCs COrnacHo 3aBUCUMOCTAM:

AN YEeTbIPEXONOPHOWN YCTaHOBKN —

or = 0,35Ug-05" K, L(2 — 2@)ys;

or" = 0,70Ug.05 KyVa, (3.1.4.7-1)

oy = 0,70Ug05 K, l/L(2 — @)V,

055 TPEXONOPHOM YCTaHOBKU —

oy = 0,5Ug05" K, (2 — 2)ys;

o7 =Ug 045 KyYs; (3.1.4.7-2)

on = 1,7U505 K, /L(2 — ®)y3,

roe 05" = 1,34 107*m; CE ps,ydphs,
m, —  YMCMO BepTUKarnbHbIX CBA3EI;
K, —  Kk03(bULMEHT AVHAMWUYHOCTM BOMHOBLIX HArpysok, onpegensieMbini Mo
puc. 3.1.4.3,;
Y3 Vs —  f KkoapdMUMEHTHI BRAUSHUS PACCTOSHMA MeXOY OMOPHBIMU KOMOHHaMU Ha

BOJIHOBYIO Harpysky;
1 —
V4 = ﬁ‘/ 1+ cos(@?L,/9);

Y3 = iz 1+ cos(@w?L3/g);

L, =2L;
Ly = (V3/3)L.

3.1.4.8 Cratuctnyeckne xapakTepuUCTUKM BHYTPEHHUX YCUIUA B  KOHCTPYKLMSIX
OMOPHbIX KOSIOHH, OTBEYalLMe WHEPLUOHHON COCTaBMSNLWEN BOMHOBOW Harpysku nns
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KypCOBbIX YrIoB, ykasaHHbIX B 3.1.4.6, onpegenstotca no dopmynam (3.1.4.7-1) n (3.1.4.7-2)
C 3aMEHOW B HUX Ug, Ha Uy, 05 Ha

of' = 18,7 - 1072my CB p;y Shs, (3.1.4.8)
roe N - nnowaab KOHTypa Ce4YeHnst BepPTUKanbHOM CBA3MN, M2,

3.1.4.9 B 3aBUCUMOCTM OT BENTMYMNHbI COOTHOLLEHUS

. . cBi.
Uﬂ — 6'2\/§lllnclnuln (3149'1)

B —
Osr haisrCrlsr

no rpacdoukam Ha puc.3.1.4.9, a n 6 onpefensaTca napameTpbl pacnpegeneHns
CTaTU4ECKUX BHYTPEHHUX YCUIUA a, U ko OT BO3AEUCTBUS BOMH Ha KaXOoOM CTal/OHapHOM

pexume. MNapameTp g, Ha puc. 3.1.4.9 onpepensietcs no puc. 3.1.4.13-1.

at

kg
.P""-'
14 =
// g

id /J"' —

) / f/

N _

o 04 08 12 i 20 34 GulTe

&)
Ty .I",

22 // —
1.8 /‘""'
4 7 .
.—-l""'".
1o -
o4 0.8 1.2 14 24 24 T
Puc. 3.1.4.9

3aBncMMOCTL NapameTpoB pacnpenenexns Benbynna kg v a,, OT COOTHOLIEHUS 0y, /Ty

CraTtnyeckvie 3Ha4eHUs a,,) U k YTOUHSIIOTCS 3a CYET AMHAMMYECKMX 3GPEKTOB MO POpMynam:

ke = ko + KoV (3.1.4.9-2)

1+(1-v)*’
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ay = a,, 5k~ /k, (3.1.4.9-3)
roe v=aw/p.

3.1.4.10 Ha kaxgom cTaunoHapHOM pexmnMe onpenensatTca SKCTpeMaribHble 3HaYeHus
nepemMeHHbIX BHYTPEHHUX YCUNUIN B pacYETHOM CEYEHUN ONOPHON KOMOHHBI NPY COBMECTHOM
BO34ENCTBUUN BOMTHEHUSA U BeTpa:

1/Kij,
Meij = avMij [ln Tlu(l + BU)] ], (31410'1)
_ 1/Kij,
Teij = avTi]_ [ln Tlu(l + '811)] , (31410-2)
N, =ay, [Inng(1+ ;)] (3.1.4.10-3)
el']' vNij 9] 1] ’ LA
roe Gypg o Gop s Guy, = MAPAMETPbI  PACTIPEAENeHUA  BONHOBbIX n3rmbaloWwmMx  MOMEHTOB,

] J

nepepesbiBaloLLNX N OCEBbLIX CUJT COOTBETCTBEHHO,

Bij = aWij/anj;

n;; = 108phsT -  ob6bem BLIGOPKM, COOTBETCTBYIOLINA  CTALMOHAPHOMY —PEeXUMy  C
MOBTOPSAEMOCTbIO;
n;; = 10°ph3T -  o6bem BeIGOPKM ANst paBoyero pexuma.

3.1.4.11 Ha kaxoom CTauMoHapHOM peXuMMe OnpenensarTcsl 3HaYeHUs BHYTPEHHUX
YCUIWIA C y4eTOM CTaTUYECKNX BO3AENCTBUN BETPA U BECA NOHTOHA, CUIT OT TEYEHUS], KOTopble
nobaenatoTes K nonyyYyeHHsiM B 3.1.4.10 BenuunHam:

Ms = M, + M, + My, + M; (3.1.4.11-1)
Ty =T, + Ty + Te; (3.1.4.11-2)
Ny = N, + N, + N, + N, (3.1.4.11-3)
roe Mp n Np - COOTBETCTBEHHO M3rm6arou4|/|e MOMEHTbI N OCeBbIE CUIbl OT BeCa NOHTOHA,

M,, T,,N, - cm. 3.1.4.10;

M, T,, N, — cm. 3.1.3.4;

M., T., N, - cm. 3.1.5.

3.1.4.12 Hawnbonbluee u3 3Ha4YeHUN BenuuMH, onpegeneHHbix B 3.1.4.11, gaBnsieTca
pacYeTHbIM.
3.1.4.13 B ycnoBusix MenkoBOAbS CTaHOApTHOE OTKNOHEeHWe ANnd WMHEePLMOHHOM

COCTaBMAILLEN BOMHOBOW Harpysku a("}‘ Ha OQHY OMOPHYH KOMOHHY onpegenserca Mo
dopmyne

ot = 18,7 - 10 2my CE i Shs - thkH, (3.1.4.13)

roe k=2n/7;
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CTaHAapTHOE OTK/TIOHEHWE CKOPOCTHOW COCTaBIAOLEN BONTHOBOW HArpysku o5’ Ha OaHy
OMNOPHYIO KOMOHHY onpeaenseTcs cornacHo rpaduky Ha puc. 3.1.4.13-1.

Annnukatbl NPUNOXEHUsT PaBHOOENCTBYOLWNX Qg U Qi (OTCUMTLIBAOTCA OT YPOBHS
Boabl) onpegenstotcs no puc. 3.1.4.13-2 n 3.1.4.13-3 COOTBETCTBEHHO.

g g.'rh iTchrde
1,90

1,80

1,701

1,60

1,50

140

Puc. 3.1.4.13-1
3aBucnmocTs ai" /h3yCS.dp OT napametpa ¢ = Hw?/g

ZaolH
0,50

0 1 2 3 4
@ =Ha'lg

Puc. 3.1.4.13-2
3aBucumocTb Zg, /H oT napametpa ® = Hw?/g
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Zol H

0.50

0451 ™~

0.40

0.35-

0.30

025" ™~

0,20 ———-

0 1 2 3 4
@ =Har'lg

Puc. 3.1.4.13-3
3aBncumMocTs Zg, /H oT napametpa @ = Hw?/g

3.15 Harpy3ku oT TeuyeHus.

3.1.5.1 B npou3BONbLHOM NonepeyHOM ce4eHUM ONOPHON KOSTIOHHbLI BHYTPEHHNE YCUNUs
OT NMOCTOSIHHOW COCTaBNSAOLWEN TeYEHNSI pPaBHbI:

ans TpexonopHon CrBY (¢ = 60°) —

M, = (Qcul/2) (25 - =);

N, = (2v/3Q.u.l/L)(2 — ); (3.1.5.1-1)
T, = Q.ug;

ans yetblpexonopHon CIMBY (¢ = 0°) —

M, = (V20.7.1/4) (2% - =),

N, = (20,G,l/L)(2 — @); (3.1.5.1-2)
T, = Qcuc,
roe Qc = pCsrdHov¢/2;

H, -  rnybuHa aksatopum, m;

v, —  CKOPOCTb TeUYeHWsi, M/C;

U - 3HaveHune napameTtpa u (cm. 3.1.4.5) B ceyeHumn H, /2.
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3.1.5.2 [lpn coBMECTHOM OENCTBUN BOSTHEHNA U TEYEHMS 4ONyCTUMa annpoKcMmaums

Qy = Qsr +2{/0QsyQc + Q¢ (3.1.5.2)
roe Qs —  CKOPOCTHasi COCTaBnsilollasi BOMHOBOW Harpysku, onpegensemasi cregylowmm
obpasowm:

Qsr = ay(Inn)/X,

roe a,nkK — napameTpbl MacwTtaba wu dopmbl  pacnpegeneHua  Benbynna,
onpepensiemsle no rpacpukam puc. 3.1.4.9.
3.1.6 CencMuyeckme Harpysku.

3.1.6.1 B psage panoHoB cencmmnyeckme Harpy3ku Ha ClIBY moryT ObiTb COM3MepuMbl

C BOSHOBbLIMMW.
MHTerpanbHoe cencmmyeckoe Bosgencteme Ha CINBY onpegensieTca no dpopmyne

Q = MypoPymax; (3.1.6.1)

roe M,, —  npuBEAeHHas macca NOHTOHa;
Qmax —  MakcumanbHOe 3Ha4YeHue aMninuTyabl YCKOPEeHWH;
15> —  0006LeHHbIN KO3 PULMEHT AMHAMUYHOCTK Mo puc. 3.1.6.1.

Pz
13

1.2

1,1
1,0

0,9
0.8F §
0.7

[1Xi}g x=1

0.5¢

10 15 20 25

Puc. 3.1.6.1
0O6006LLEHHbIN KO3 PULMEHT ANHAMUYHOCTH:
6 — Hecyllas YacToTa akcunorpaMmmel;
Py; — HU3LWasa YyacToTa ropnsoHTanbHbix konebaHui

3.1.6.2 [lpepgenbHada Harpy3ka QElt KoTopyto MoXeT BblaepxaTtb CIBY, onpegensemas
no dopmyne

X _ modulus l 2-=
QZ, = nQmy 1+--=%), (3.1.6.2)
roe n - YUCIO OMOPHbIX KOJNOHH;
modutus  _ npegenbHas Harpyska Ha MoAynb OMOPHOW KONOHHbI, ONpeaensieTcs Ha OCHOBE

PaCcCMOTPEHNA KMHEMATUYECKOTO COCTOAHUA MOoAayn4. ﬂﬂﬂ TUNOBOW peLweTkn

CInBY c K-o6pa3sHbimu y3namu;
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dul —
modulus — 2,32Ry4mDyty,

roe Ry —  pacuyeTHbIM  npegen  TeKy4yecTu matepuana  [uaroHarbHbIX

packocos, Mla;
D,nt, —  COOTBETCTBEHHO AMAMeTp W TOMUIMHA AMaroHarnbHbIX Ppackocos, M;

l - OJIMHa ONOPHON KOFOHHbI;

d —  pacCcTosiHMe MeXay BePXHUM U HUXKHUM yriopamu, M;

® —  KoahuumeHT onopHomn napsbl (cM. 3.1.2.2).

3.1.6.3 KoahpuumneHT 3anaca npn CENCMUYECKNX HarpysKax:
ansa semnetpsicennn 1 pas B 100 net —

K, = Q%,/Q = 1,25; (3.1.6.3-1)
ansa semnetpsiceHnn 1 pas B 500 net —
K, =0QZ,/Q = 1. (3.1.6.3-2)

3.1.7 3apaBnuBaHue U BblgepruBaHue ONMOPHbIX KOJTIOHH.

3.1.7.1 B npouecce 3agaBnvBaHUS OMOPHbIX KOMIOHH W BblAEPrMBaHUA U3 TpPyHTa
B KOHCTPYKUuKn CIBY MOryT BO3HUKHYTb 3HA4YMTENbHbIE Yyeunus. B cBsa3m ¢ aTMm gomkeH 6biTb
BbIMOMHEH pacyeT NPOYHOCTU OMOPHbLIX KOSTOHH U NMOHTOHA.

3agayamm pacdeTta ABNSAOTCS:

onpegeneHve M3 ycrioBUM MPOYHOCTWU KOSTIOHH AOMYCTUMbIX YPOBHEN KOHTPONMPYEeMbIX
napameTpoB (yrnoB KpeHa n auddepeHTa);

npoBepka MPOYHOCTU KOHCTPYKLUMM MOHTOHA MpU ONUPaHUK €ro Ha puaroHarnbHO
pacrnonoXeHHble onopbl B criydae YeTbipexonopHon CIBY unu npu pac4ete Ha COOCTBEHHbIN
BEC C y4eTOM NpuUHATOro Bannacta B OTCEKM NOHTOHa B criyvae TpexonopHon CIBY.

3.1.7.2 [JonycTumble 3HaYeHWA YrroB KpeHa W AudpepeHTa onpegensiTcd us
YyCNoBWsi, YTO B MPOLECCe BbIAEPrMBAHNA KOSMOHHbI B Hambonee HanpsKeHHbIX TouKax
KOHCTPYKLMN OENCTBYIOLLME HAMNPSXKEHUS HE AOMKHbI NPEBOCXOAUTbL A0MYCKaeMble 3Ha4YeHus.

Mpn cocTaBneHun ycroBunM NPOYHOCTU LOMMKHbI paccMaTtpuBaTbCA Hambornee onacHble
MOMNOXEHUS TOYEK MPUMOXEHUSA peakuui NMOHTOHA MO BbICOTE MOAYMSA OMOPHOW KOJTOHHbI M
Hanbonee HanpsKeHHble panoHbl KOHCTPYKUMU. K HMM OTHOCATCHA OMOPHblE CevYeHus
rOpuU3oHTanbHbIX CTOEK W PackoCoB, cepefuHa nponeta BepTUKanbHOW CTOMKW OMOPHOM
KOJTOHHBbI.

3.1.7.3 Ycunua B3auMOLENCTBUS KOJNIOHHbI M MOHTOHA LOSMKHbI ONpeaendTbCs U3
YCNOBWIA COBMECTHOCTW NepeMeLLEeHNN NOHTOHA U ONOPHbIX KOFTOHH M BblpaXaTbCs Yepes yrbl
KpeHa n guddepeHTa, a Takke yepes BepTukanbHOe 0CEeBOE ycunume.

Mpn onpepeneHnn HEeu3BECTHbIX YCUWA OOSMKHbI YYUTbIBATbCSH CWUMbl TSXKECTU W
KOOpPAMHATbl TOYKM MPUITOXKEHNA PaBHOOEWCTBYIOLEN CWUM TSHXKECTWU, CWUMbl MnaByvecTn u
dopma Kopryca B MOABOAHOWM 4acTW, CUMbl U MOMEHTbI, BO3HMKAKOLME B OMOPHOM 4YacTu
KOJTOHHbI B pe3ynbTaTte B3aMMO4eNCTBUS C TPYHTOM.

3.1.7.4  Wcxopgsa 3 ycrnosun NpoYHOCTU onpeaensieTca obnacte 4ONYCTUMbIX 3HAaYEHUI
yrnoB KpeHa wn gudddpepeHTa M OCEBOro ycunus. OTU  XapakTePUCTUMKU  SOSDKHbI
paccmaTpuMBaTbCH Kak MCXOOHbIE JaHHble A5 pa3paboTku MHCTPYKLMM MO 3KCnyaTaunn.

3.1.7.5 [Jonyctnmble 3Ha4eHUs yrnoB kpeHa n guddepeHTa npu 3agaHHON BENNYMHE
OCEBOro YCUImsa JOSMKHbI onpeaenaTbecsa no cnocoby, nanoxeHHomy B 3.1.8.3, nonaras curibl
NnfaByyeCcTy paBHbIMUM HYMO, @ 3HAK YCUNst — obpaTHbIM 3HaKy CUI NPWU BblAeprnBaHum.
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3.1.8 HanpsikeHHOe COCTOSIHME ONMOPHbLIX KOFIOHH.

3.1.8.1 3apauvern pacyeTa MNPOYHOCTU OMOPHLIX KOMOHH £BMSETCA onpeneneHve
HanNPsHXKEHHOTO COCTOSIHNSA KOHCTPYKUMM B panioHe 3akpenneHna ux B kopnyce CIIBY wu
B palioHe 3aKpenrneHns Nx B rpyHTe.

KOHCTPYKUMSA KONOHHBLI OOMKHA uaeanuanpoBaTbCs B BUAe NPOCTPaHCTBEHHOW paMHOM
CUCTEMBI.

PacyeT Hanps»KeHHOro COCTOAHUSA KOHCTPYKLMA OMOPHBLIX KOMOHH crnefyeT NpoBOAUTb
C NOMOLLIbIO METOA0B, AAKOLWMNX BO3MOXHOCTb Y4eCTb OCOBEHHOCTU HAaNPSPKEHHOTO COCTOSIHUSA
B 3rieMeHTax KOMOHH, Hanpumep, ¢ NOMOLLLI0 MeToda KOHEYHbIX 3remMeHToB. KOHCTpyKuun
MOHTOHa 1 NopTana 4oNyCTUMO NpY 3TOM NPUHMMAaTb abCOMNOTHO XXECTKUMM.

3.1.8.2 PanoHoM 3aKkpenneHnsi OnopHOM KONOHHbI B KOPMNyce CrieayeT cunmTaTh ee 4acTb,
OrPaHUYEHHYIO CHWU3Y MNOMnepeYvHbIM CeYeHWEeM, HaxOOAWMMCH HUXEe HWXKHero yropa Ha
pacctosHun 0,5 nponeta Mexay BEPXHUM U HWXHUM yrnopamu, a CBepxy — MOnepeyHbIM
ceyeHueMm, oTcTosawmuM Ha 0,25d BBepXx OT BepxHEW TOYKM COMPUKOCHOBEHUSI C BEPXHUM
YNOpPOM, UIN KOHLEBbLIM CEYEHMEM OMOPHOM KOSOHHbI (CM. puc. 3.1.2.1).

3.1.8.3 B «KkauyectBe CWMOBbIX T[PaHWYHbIX YCMNOBUA B  HWKHEM  CeYeHUn
paccMaTpuMBaeMoOro pamoHa OMOPHOW  KOMOHHbI  AOSMKHbI  MPUHMMATbCS  3HA4YeHUs
WHTerpasbHbIX CUIT 1 MOMEHTOB, ONpPeAeneHHbIX Ha OCHOBaHUKM ynpoLlleHHon mogenu CrbY
(cm. 3.1.2.1).

Mpn 3agaHnn orpaHUYeHns Ha BepTUKarnbHble NepemMeLLeHNs B HUXKHEM CeYeHUN oTpeska
KOSMTOHHbI B YMCMO CUMOBbLIX MPaHMYHbIX YCNOBUIA criedyeT BKNoYaTh BepTUKarnbHbIE YCUNKS,
nepefaBaemMble MeXaHU3MOM MoAbema Ha KOMOHHY. BernvuuHa v cxema npunoxeHus atmx
YCUNWUI 3aBUCUT OT KOHCTPYKLIMN KOHKPETHOrO MexaHm3ama nogbema, crnocoba KkpenneHusi ero
K kopnycy CIBY 1 Bo3MOXHOM 3a4aBaeMon HepPaBHOMEPHOCTU pacnpeaeneHuns 3Tux yCunum,
CBsi3aHHOW C ob6ecnevyeHnem ycnoBms Npo4HOCTH 3yba.

3.1.8.4 B pesynbTaTe pacyeTa ngeanmsvpoBaHHOM KOHCTPYKLMM OMOPHOW KOMOHHBI,
3aKpensieHHoOW B Kopryce MOHTOHA, ONpeaensioTca 3HaYeHUs1 nepemMeLLeHnin u BHYTPEHHUX
yCUnuin B y3nax CTEPXXHEBOW CUCTEMbI, a TaKKe BENWYMHblI peakuun u pacnpegeneHue
HanNpsXXeHUN B arieMeHTax KOHCTPYKLMU.

PacuyeT HanpskeHun ana anemeHToB Hanbornee HanpsKeHHbIX Modynen AormKeH ObiTb
BbIMOSIHEH B TPEX MOMEPEYHbIX CEYEHUAX NO UX BbICOTE: B cepeanHe nposieta 1 B OMOPHbIX
ceyeHusX.

3.1.8.5 PanoHoM 3akpenneHnsa onopHON KOMOHHbLI B FPYHTE crieqyeT cunTaTb OTPEe3oK
€€, OrpaHMYeHHbI CBEPXY NOonepeydHbiM CeYeHMEM, HaxOoasaWmMMca Ha pacctoaHun 0,5d oT
TNIMHUWN CONPSPKEHUS KONOHHbI C ONOPHbIM BaLLMaKkoM.

Ona wmopenvpoBaHust 6GawimMaka KOMOHHbI WM ApYro MNoAoBGHOM  KOHCTPYKUWW,
ABMAIOWENCH YaCTbl0 HWXKHEro KOHLA OMOPHOW KOJIOHHbI, criedyeT UCMonb30BaThb
naeanunsaunto, NO3BONSAIOLLYHO MOMAYYUTb MIOCKOE HaNPsXKEHHOE COCTOSAHME B 3NeMeHTax 9Ton
KOHCTpyKUuMn. CunoBble  rpaHWYHble  YCrOBUSA  3a0al0TCA  Ha  BEpXHEM  KOHuUe
paccmaTpuBaeMoro oTpeska OnopHOW KOMOHHLI, aHanormyHo 3.1.2.1. B pesynetate pacyeta
OOIDKHbl  OblTb MOMyYeHbl 3HAYEHUS BHYTPEHHUX YCUNUAN W NepeMeLleHun, a Takke
pacnpeaeneHne HanpsKeHun.

3.1.8.6 B cnyyae HEBO3MOXXHOCTM BbIMOSIHEHNS nosnioxeHnn 3.1.8.2 — 3.1.8.5 B cuny
NPUHUMNNANbHBIX OTAIMYUA OT MU3MOXEHHON pacdeTHOW CXeMbl AOMycKaeTcsl NpencTtaBnsaATb
B Peructp pana cornacoBaHus pacdeTHyto cxemy ClBY, KOHKPETHO Y4uTbiBalOLLYHO
KOHCTPYKTUBHbIE OCOBEHHOCTU YCTaHOBKW.

3.1.9 Harpy3ku Ha konoHHbl CI1BY npu TpaHcnopTUpoBKe.

B ycnoBusix TpPaHCMOPTMPOBKM OMOPHbIE KOMOHHbI MOOHATLI BBEPX, Yalle BCero
NONHOCTbI. KoMBUHALNS MHEPLMOHHBIX HAarpy30K Npy GOPTOBON N KUNEBOW Kasike COBMECTHO
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C BETPOBbLIM BO30EMCTBMEM BbI3blBaeT OonblUMe M3rndarlime MOMEHTbI U OCEBblE€ CUIbl
B KOJIOHHAX, a Takke 6onbluMe peakTMBHbIE YCUINA B MOPTAane N KOHCTPYKUMAX Kopnyca.

MapameTpbl Ka4yku MOryT ObITb NOMYyYeHbl IMOO MO pesynbTatam MoAeNbHbIX UCMbITAHUI
nnbo pacyetom. K pesynbTatam pacyeToB MapamMeTpoB Kayku crnegyer OTHOCUTLCA
¢ 60NbLLIOK OCTOPOXKHOCTLIO N3-3a HaNU4YMs psiga HeTpaguUMOHHBIX 0CODEHHOCTEN NOHTOHOB
ClrbY, obycnoenueatoLmx nosiBrieHNe psga HENMHENHOCTEN.

Mpun pacyeTe Harpy3oK B yCNOBUSAX Nepexoaa A0rmkHbl ObiTb YYTEHbI:

WHEPLIMOHHbIE CUMbl, COOTBETCTBYHOLLUNE CNEeLMdPUKaLMOHHON aMmnnuTyae 60pToBOM Mnu
KMNEeBOW Ka4ykn ¢ COBCTBEHHbIM NepnogomM nnatopmsl;

cTaTU4eckme Cunbl, COOTBETCTBYHOLLNE MaKCUMaANibHOMY HaKITOHEHMIO KOJIOHH BO BpeMSs
OOpPTOBOW UMW KUIEBOM KaYkKu;

BETPOBbIE CUSbI, OTBEYarLwme cneundunkaunmn. dpdeKT BEPTMKANbHON Kayvku, CHoca U
pbICKaHUS JONYCTUMO YyYMTbIBaTb BBEAEHNEM NONPaBOYHOro KoddduumeHTa y = 1,2.

[donyckaeTtcsi, 4TO OOPTOBYHD WM KWMEBYK Kayky MOXHO OnMcatb C MOMOLLBIO
3aBMCUMOCTU

2nt

6 = 6, sin—, (3.1.9-1)
To
roe t - BpewMs, C;
To - cobCTBEHHbIN Nepnog 6OPTOBOM UMK KUNEBOW Kasiku;
6, - amnnuTyga 60pTOBOM MK KANEBOW Kasiku, rpag.

MpuHUMaeTCcs, YTo UEeHTP KonebaHn pacnosiokeH B MITOCKOCTU BaTEPSIMHUN.
YcKopeHne cocpedoTOYEHHOM MaccChl, PacrnosfioXKEeHHOM Ha pacCTOSHUM r, M, OT LeHTpa
konebaHui, B M/C? onpenenseTca kak

a = —(2m/Ty)?6yr sin . (3.1.9-2)
0

AMNAUTYOHbIE 3HAYEHUS YCUMUIN Ha eQuHWLY ANWHbI ONOPHOW KOMOHHbLI onpeaensaTcs
KoopauHaTon z:

nonepeyHble yeunms —

Frs = m(z)g sin 8, — cTaTnyeckoe ycunue;

Frp = m(z)&yd — VHEPUMOHHOE YCUIKE; (3.1.9-3)

1
Fy =5 pwCp[W(2) cos 6,]?> — BeTpoBoe ycunue;
NpOJONbHbIE CUMbl —

F.s = m(z)g cos 8,— cTaTn4eckoe yCcusue;

F.p = m(z)eyd — MHEPLMOHHOE ycunue, (3.1.9-4)
roe m(z) - eJVHMYHaa macca;

W(z) - CKOpOCTb BeTpa Ha ypoBHE z;

g —  YCKOPEHWE CUMbl TSHXKECTH;

& = 27T/T0.
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Mpv npvBeQeHWM YCUNUA K paBHOAENCTBYIOLMM BeENMYMHAM credyeT Y4uTbiBaTb
COOCTBEHHbBIN MOMEHT MHEPLMM paccMaTpuBaeMon KOHCTPYKLUWUW, Hanpumep, Npy cBegeHun

yvyacTKa KOSIOHHbI OSIMHOW | M MOrOHHOW pPaBHOMEPHOW Maccon m COOCTBEHHbI MOMEHT
nHepuum M; paBeH

mi3
Mj =—
12

CobcTBeHHbIM nepuog Kadku (BOpPTOBOWM MMM KMMEBOM) AONYCTUMO onpeaensTb Mo
dopmyne

To = 2py/ (¢ — a3)/gGM, (3.1.9-5)
roe i - paguvyc wuHepuuu Ans OOPTOBOM WNW KUNEBOW KaykM MO OTHOLUEHWK K OCW,
pacnornoXeHHOW B NIOCKOCTU BaTEPNNHUK, M;
agy - paccTosiHMe No BEPTUKANV MEXAyY BOAHON NOBEPXHOCTBLIO M UCTUHHOW OCbiO BpaLLEHUS
npv 6OPTOBON N KUNEBOM Kayke, M,
GM - nonepevHas Unv NPoAonbHas MeTaueHTpuYeckas BbicoTa, M.

PaccTosiHune a, B NepBoM NpUBAMKEHUN MOXET BbiTb B3SITO MEXAY NOBEPXHOCTLIO BOAbI
N LLEHTPOM TSKECTW.

Pa/:u/lyc NHEPUUN 1y MOXET ObITb onpepneneH Kak

1o = /I /My, (3.1.9-6)

roe L, = I + Iy + I, — MOMEHT MHepLUn Macc Nno OTHOLLEHWUIO K GOPTOBOW U KUNEBOW Kasike;

M,, = nM, + My — macca;

n —  YNCIO KOJIOHH;

I - MOMEHT NHEPLINN MACC KOSOHH;

Iy - MOMEHT NHEepLIMM MacChbl Kopnyca;

Iy - npucoeavHeHHaa Macca MOMeHTa UHepLuuu,
M, - Macca OfHOW KOMNOHHBbI;

My - mMacca Kopryca.

3.1.10  Ypap KONOHHbI O rpyHT npu yctaHoBke CIBY Ha Touky.

[Mpn ycTaHOBKE M CHATMM C FPyHTa OMOpHAsA KOFIOHHA MOXeT ObITb NOABEpPXeHa yaapy o
FPYHT, BbI3BAHHOMY KaykoW Npu yCTaHOBKE Ha BONMHEHUW.

Cvna ypapa, Bbl3BaHHas Kaykon, MOXeT ObITb paccyMTaHa C NMOMOLLbLIO YNPOLEHHOro
MeToa, OCHOBHOMO Ha crneayroLmnx oNyLWeHUsaX:

rpyHTa KacaeTcH TOMNbKO OfHAa KOIOHHa;

HWXHWUA KOHEL, KOFTOHHbI HEMENEHHO OCTaHaBMMBAETCH NPU KacaHUM KONOHHOW MPYHTa;

rPYHT 6ECKOHEYHO XXECTKUNA.

OHeprva BpaLleHNa YyCTAHOBKU MOrfoWaeTcs KOHCTPYKUMEN KOMOHHbI, YTO AaeT cuny
yoapa P:

216
p === /KI, , (3.1.10-1)
To
roe Iy - MOMEHT MHEPLUN MACCbl YCTAHOBKM MO OTHOLUEHMIO K GOPTOBOM UMK KUIEBOW Kasike;
6o - amMnnnTyaa Kasku,

K - obuwas nonepeY4yHas XXeCTKOCTb KOJTOHH.
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PesynbTat O6yaeT 3aBUCETb OT MHTEHCUBHOCTM BOSTHOBbLIX YCIOBUIA U rNYyOWHbI akBaTOPUN.

MakcrmanbHO gonycTrMasi BenuMynHa yaapHOro BO3AenNCcTBUS MOXeT ObiTb onpeaeneHa
NCXOAA U3 KpUTEPUS NMPOYHOCTU. MakcumanbHO AonycTumasi amnnutyaa 60pToBOM U KUNeBOW
Kayku BO BPeMsl NOCTAHOBKMN U CHATUS C rPpyHTa:

[06] = TPrax /21Ky, (3.1.10-2)

3.1.11 Mpoy4HoCTb oNopHbIX kKoNoHH CMNBY npu negoBbIX BO3AENCTBUSAX.

Kak npasuno, CIIBY He npegHasHayeHbl gnsi paboTbl BO nbgax. TeM He MeHee,
BO3HMKaoLWaa HeobXxoaMMOCTb NpoaneHnsa cpoka akcnnyataumm CIBY npu Hanuumm nbaa
npmBoauT K npobrieme obecneveHnsa 6e3o0nacHOCTN Npu yBENMYEHNM BPEMEHM Ha BypeHue.

[ns pelweHns nocTaBneHHOM 3agayn gomkHa ObiTb onpegeneHa cuna B3aMMmogencTaeums
negsiHOro nong Maccou m;, ABWXKYLLErocs CO CKOPOCTbI v;, C KOHCTpykuuamu ClIBY.
Mpn aTOM AoOMmKHa ObITb Y4TEHA NOAATIIMBOCTb OMNOP COOPYXXEHWS.

Harpysku oT ABMXyLMXCA NeasaHblX Nonen OOrmkHbl NPUHUMATLCA HaMMEHbLUEN N3 ABYX
Harpy3ok: Npu OCTaHOBKE f1e4siHOro Nons 1 NpopesaHnn NegsHoro nons.

3.1.12 BuxpeBble Harpy3Ku.

BuxpeBble Harpy3ku onpeaensaTcs Ans «nNpo3padvHbIX» KOHCTPYKUMIA NPUMEHUTENBHO K
KPUTUYECKMM CKOPOCTSIM BETpPA, onpeaensieMbimM no opmyrie:

B HanpasfeHun, NnepneHanKynapHOM BETPOBOMY MOTOKY:

_a

(Wcr)y = (T)ySh’ (3112_1)
roe (T);, —  nepvoa cobCcTBEHHbIX kKonebaHuin paccMaTpMBaeMol KOHCTPYKLMK;
Sh —  uucno Crpyxans;

d

nonepeYyHbIn pa3Mep KOHCTPYKLUWK;
B HanpasneHnn BOOJIb BETPOBOIo NoOTOKa:

d
(Wcr)x = m (3112-2)

3HaveHune uncna Ctpyxans onpegendetcs opmMon NoNepevyHoOro Ce4YEHMs KOHCTPYKLMN,
yrnom HaberatoLlero notoka n 6espasamepHbiM Yncrnom PeriHonbAaca:

Re = ——,

v

roe v - KO3(P(PULMEHT KMHEMATUYECKOW BA3KOCTU BO3ayXa.

3aBncumocTb Sh = Sh(a) oNs KOHKPETHOro o6bekTa HETPaANLNOHHON (POPMbI HaAeXHee
BCEro onpeaensaTb 9KCNEPUMEHTaNbHO Ha mogenu. Npu OTCYTCTBUM 3KCNEepUMEHTanbHbIX
AaHHbIX pekoMeHAyeTCsl NPUBErHyTb K 9KCNePTHbIM OLeHKaM. B nepBom npubnmkeHnm MoxHoO
NCNonb3oBaTh crieayoLlyo dopmyny:

C,Sh =0,26(1 - e~238Cx), (3.1.12-3)

roe Cy —  Ko3(hUUMEHT NOGOBOro CONPOTUBIIEHNS PACCMAaTPUBAEMOI KOHCTPYKLIMMA.
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3.2 NMONYNOIrPYXHbIE MNbY

3.21 O6Lwue TpeboBaHuA.

3.2.1.1 TpoyHOCTb KOHCTpyKuUun MNIMNBY B COOTBETCTBMM C NOMOXEHUSAMN 2.4 [OMKHA
NPOBEPATLCH ANA TPEX PasfINYHbIX PEXMMOB:

BbDKMBaAHWS,

pabouero;

TPaHCNOPTUPOBKM

B COOTBETCTBUM C KpuTepuamm 2.4.

Obwume ykazaHMs 0 Ha3Ha4YeHMN Harpy3oK B KaXKAOM M3 3TUX PEXMMOB npvBeaeHbl B 2.3.

3.2.1.2 TINBY B pexume BbPKMBAHUSA OOSMKHA UMETb KIUPEHC h,, M, onpeaensieMbin Kak

h, > 0,6hsy + 0,5, (3.2.1.2)

roe hsy —  9KCTpemarnbHas BbicOoTa, M, BonHbl (1 pa3 B50 net) AnA AaHHbIX pavioHOB
aKcnnyaTaumm.

3.2.1.3 [1n9a OUEHKN MO KPUTEPMUIO YCTANOCTHOW MPOYHOCTU OOSMKEH WUCMONb30BaTbCS
BECb CMEeKTp [0NroBpeMeHHoro pacnpeaenenus P(hs, T,) AaHHOrO MnvM Hambonee TSKenoro
Nno BOSTHOBbLIM YCIOBUAM panoHa 1 Becb nepuog akcnnyatauum MNrbYy.

3.2.1.4 BornHoBas Harpy3ka npeacTtaensiet cobon CMCTEMY B3aUMHO YPaBHOBELLEHHbIX
NMOBEPXHOCTHbIX MAPOAMHAMUYECKNX HArpy3ok WM OOBbEMHbIX WHEPLMOHHbBIX Harpy3ok
COBCTBEHHBIX Macc YCTaHOBKM, BO3HUKaOLWMX npu kadke MNIMNBY Ha BonHeHuw.

[nsa onpepeneHnss Harpysok MOXET WCMNOMb30BaThbCs fMHEMHaAs Teopusl Kayku Ha
BOJTHEHUM.

3.2.1.5 TIpn pacdete npoyHoctn kopnyca [MMNBY cnegyetr pykoBOoACTBOBATHCA
nonoXxeHuamm 2.5, a Takke HWXKenpMBeaeHHbIMU yYKa3aHUSaMMU.

3.2.1.6 [lloBpexaeHne nobOM M3 OCHOBHbLIX CBA3EN KOpMyca UM packoca He OOITHKHO
npmBoauTb K pa3pyweHuio kopnyca IMrBY. Pernctpom moryTt 6biTb noTpeboBaHbl pacyeTsl,
noaTBepXaarmLme, YTo B YCMOBMSAX BO3OENCTBMA BHELLUHUX HArpy3oK, COOTBETCTBYHOLLMX
HanbonbLWNM B TEYEHNE OAHOIO roga Angd 4aHHOro paroHa aKkcnnyaTauumn, NPoYHOCTbL Kopryca
C NOBPEXAEHHBIM OCHOBHbBIM 3f1IEMEHTOM UM packocoM byaeTt obecneveHa.

3.2.1.7 HenpoHuuaemble MNOrpPyXHble WM MONYNOrPYXHbIE 3AMNEMEHTbl KOHCTPYKLMK
Koprnyca (oTcekn) OOMmKHbl OblTb 00OpyAoBaHbl cpeAcTBaMu OBHapYXeHWa HapylleHus
HENPOHULAEMOCTN.

3.2.2 O6wme HarpysKu.

3.2.2.1 OOwme Harpyskum Ha KOprnyc YCTAHOBKM B YCMOBMUSIX BOJSIHEHMS MOryT OblTb
onpegeneHsl 04obpeHHbIM Permctpom pacyeTHbIM METOL4OM, yunTbiBatowmMM kadky MY un
Cry4arHbI XapakTep BOSMHEHWUSA, WM 3KCNepUMEeHTanbHbiIM METOAOM, OCHOBAHHbIM Ha
crneumnanbHbiX MOAEMNbHbBIX MCMbITaHMAX, obecneymBaroLMX HaOEXHOCTb U aAeKkBaTHOCTb
pe3ynbTaToB HAaTYPHbIM AaHHbIM.

3.2.2.2 OOwwne BOMHOBblE Harpy3knm MoryT OblTb npeacTtaBneHbl B Buae
pacnpefeneHHbIX Harpy3oK M B BUAE PaCYHETHbIX 3HAYEHWUN MHTErpanbHbIX XapakTepucTuk
COCTaBNAOLWINX Harpysku C ykasaHnmem CcrnocoboB onpeneneHns COOTBETCTBYHOLLMX WM
pacnpefeneHHbIX Harpy3ok M pacyeTHbIX KOMMO3MLMIA Harpy3ok AN KaXaoro pacvyeTHoro
pexuma aKcnnyatauumn onsa onpegeneHns CyMMapHbIX HanpsikeHun.

PacnpeneneHHble Harpysku, onpegensieMble 0O6blMHO MPUMEHUTENBHO K maeanu3auum
Kopnyca rnrey, Ncnonb3yemon B pacyeTax Kaykw, ans pacyeTa
HanpsPKeHHO-0ehOPMUPOBAHHOIO COCTOSIHMSA KOHCTPYKLMI Kopryca cneayeT npeobpas3oBatb
C y4eTOM NPUHATON naeanunsaumm n NpuMeHIeMon peanuaaumm metoaa KOHEYHbIX 3NIEMEHTOB.
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3.2.2.3 B kauyecTtBe wuHTerpanbHbIX XapakTepucTuk, B oOwem crnydae, cnegyet
paccmaTpuBaTb YeTblpe COCTaBMfALWMe BOMHOBOW Harpysku: Q; — CUMMETPUYHYo, Q, —
KOCOCUMMETPUYHYIO, Q3 — KpYTALWMA B gnameTpanbHon nnockoctu MNMNBY MomeHT u Q, —
nepepesbIiBatoLLy0 CUIY Ha YeTBEPTU AMNHBI YCTAHOBKM B AONTOBPEMEHHOM pacnpeieneHmm
PEXUMOB BOJTHEHUS UMK UX AUCTIEPCUN HA CTALMOHApPHOM pexume.!

3.2.2.3.1 WHTerpanbHas XapakrtepucTtuka CUMMETPUYHON ropuU3oHTanbLHOM
COCTaBNAOLLEN Harpy3Ku:

1
Q! = -1 (¢4 — q})dx = —0f. (3.2.2.3.1-1)
CoOTBETCTBYIOLLAsA FOPM3OHTaNbHAsA pacnpeaerneHHas Harpyaka, T/M:

qi = Qi/L,nqi = Qi/L = —Qi/L (3.2.2.3.1-2)

npunoXeHa B NAOCKOCTW BaTepPfIMHMN B TPAHCMNOPTHOM PEXMME U B MFIOCKOCTM Nnanyobl
NMOHTOHOB B pexmnmax paboyem v BbKMBaHUS.
3.2.2.3.2 WHTerpanbHasa xapakTepuctTmka HECUMMETPUYHON COCTaBNAOLLEN:

QL = %IL (¢t —q})dx = —Q3. (3.2.2.3.2-1)

CooTBeTCTBYIOWAN pacnpefefnieHHas Harpyska npeacTaBneHa B KaXgoM CeyvyeHum
NOHTOHA pacnpeaeneHHbIMU BepTUKaNbHOW CUINON ¢, T/M, U MOMEHTOM M, T:

q3 = Q3/L, v M} = (Q3/L)(bo + By) (3.2.2.3.2-2)

n

q5 = —Q3/L, n M5 = M3, (3.2.2.3.2-3)
NPUNOXEHHbIMU ¢, — B AvMaMeTparnbHON MMOCKOCTU TMOHTOHOB, M, — [OEUCTBYIOT

OTHOCUTENBLHO NMHUN NEepeceYvYeHns guameTpanbHOM MAOCKOCTM MOHTOHOB U BaTeprvHUMK
B TPAQHCMNOPTHOM pexXumMe W AnamMeTpanbHOW MfOCKOCTM W MAOCKOCTM MNanyObl MOHTOHOB
B pexxmmMmax paboyem n BbKMBaAHMS.

3.2.2.3.3 VIHTerpanbHasi xapakTepuctuka KpyTawen (B AnameTparibHOW MroCKOCTU
MrBY) cocraensoLwen:

1
QL= EfL x(qk —qf) dx = —Q5. (3.2.2.3.3-1)
COOTBETCTBYIOLLIME BEPTUKATIbHBIE PACMPEAENEHHbIE CUMbI, T/M:

1 T
gh="Fxvg)="Fx (3.2.2.3.3-2)

NPUNOXeHbl B uwameTpaanon NIOCKOCTU NOHTOHOB.

1 [aHHble cocTaenswowme cnpasegnuebl ana [MNBY knaccmyeckoro Tuna, KoTopas COCTOMT U3 OByXxX
NOHTOHOB, 4 — 8 CTa6I/IﬂI/I3I/Ipy}0LL|,I/1X KOJIOHH, BEPXHEro Kopnyca 1, Kak npaBuio, packoCcoB.
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3.2.2.3.4 VNHTerpanbHasi xapakTepucTuka CUMMETPUYHOW BEPTUKANbHOW COCTaBSOLLEN:

Q5 =31, (ak - q7) dx = q5. (3.2.2.3.4-1)

T2
COOTBeTCTByI'OUJ,I/Ie BepTuUKaribHble pacnpenerneHHbie Cunbl, T/M:
qi = q; = (2mQ4/L) cos(2mx/L) (3.2.2.3.4-2)

NPUNOXeHbl B AuaMeTparnbHOM MocKOCTU NOHTOHOB.
B 3aBucumocTsix, npuBeaeHHbix B 3.2.2.3.1 — 3.2.2.3.4, 0603HaYeHbI:

qak, 45, M'vqz, ay, M — pacnpefeneHHble BepTMKanbHasi ¥ ropu3oHTarlbHasi COCTaBnsoWMNe CUnbl U
MOMEHT A5s NIeBOro U NpaBoro NOHTOHOB COOTBETCTBEHHO, Kaxaasi U3 KOTOPbIX
npeactaBnseT coboil  CyMMy  BO3MyLLAWOLWMX, BOCCTaHaBMUBAMOLLMX,
rMOPOANHAMUNYECKMX U MHEPLIMOHHBIX COBCTBEHHBIX MAcC CUM MU MOMEHTOB, a
WX rMaBHble BEKTOP Y MOMEHT paBHbI HyIO;

L,B; — COOTBETCTBEHHO ANUHA W LUMPUHA KOPMyCca NMOHTOHA;
b, — paccTosHue Mexay BHyTPEeHHUMKU 60pTaMm NOHTOHOB.

3.2.2.4 HanpsikeHusi, onpegeneHHble MO pacyeTHbIM BenMYMHaM WHTErpanbHbIX
XapaKkTEepUCTMK COCTaBMAOWNX Harpy3ku, MMEKT 06ecnedYeHHOCTb ITUX XapaKTepPUCTUK.
[ns onpefeneHns pacyeTHbIX CYMMapHbIX HANpsbKeHWn creaqyeT UCNonb3oBaTb KOMNO3ULMK
COCTaBNAOLLNX HArpy3ku, NpuBeaeHHble B Tabn. 3.2.2.4.

Tabnwuuya 3.2.2.4

Pexium PacueTHas komnosnuyus
akcnnyatauun | PacyeTHoe BonHeHue | [MonoxeHue MNMNBY Ha BonHEHWUK
AnBY Harpysok
TpaHCNopTMPOBKM hsy, = hpert Ha npsamom kypce (¢ = 0 nnn 180°) |Q,4; 0,3Q4; 0,3Q, 1 0,30,
TpaHCcnopTMPOBKK T. = fz Ha KOCOM Kypce Q3; 0,3Q4; 0,30, 10,30,
JlaromM K BOInHe Q1; Q4 0,30, 1 0,30,
h3 . < hso, < hper  |Ha NpsiMOM Kkypce (¢ = 0 unn 180°) |Q4;0,3Q4; 0,3Q, 1 0,305
T, B COOTBETCTBMUM Ha KOCOM Kypce Q3; 0,3Q4; 0,3Q, 1 0,3Q,
Pa6ounii u C AONroBpEMEHHbIM larom K BosnHe Q1; Q4 0,30, 1 0,30,
BLOKMBAHMS pacnpegeneHmem
npu 3agaHHoM
ansa pexuma
AnanasoHe hso,

hpe'r — AonycTtnMasd BbiCOTaA BOJIHbI 3 %-Hou obecne4YeHHOCTM ANst AaHHOro peXunma aKkcniyataunn.
T. — cpefHasa BenuyuHa cpefHero nepuoaa crauMoHapHbIX PeXNMOB BOJNTHEHUSA C h3% = hper'

Rpin — HauUMeHblUas BbiCcOTa BONHbI 3 %-HOM OOecneyvyeHHOCTUM AN pexuma BbbhKkMBaHUA (Ons
paboyero pexuma = 0).

[ns HanpskeHnn, onpeaensdembiX NO pacnpedeneHHbIM Harpy3kam, cregyeT paccumtatb
nX JornroBpeMeHHoe pacnpeneneHve unu aucnepcmm HanpsXXeHnin Ha CTaunmoHapHOM pexnme
BOSTHEHMS, NO3BOMAIOLLME ONPEAENUTb BENNYMHBI HAMPSPKEHUA Takom e obecneyeHHoCTw,
KoTopas perrnameHTupyetca B 2.3 ONA BOSHOBbIX YCMOBUMWA B pPacyeTHbIX pexumax
akcnnyataumu MNrBY.

3.2.2.6 [nmgpooMHamMmnyeckMe Harpyskm Ha packoCbl ONpPedenstTcs B COOTBETCTBUMU
c2.3.9.
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PacyeTHble 3HaveHUs koapuUMeHTa NpuUcoeanHeHHbIX Macc C, onpegendalTcs no
MeToauke, ogobpeHHom Peructpom. PacyeTHble 3Ha4yeHus KoahcpmumeHTa
conpoTtmenenust C, JOMMKHbI OblTb HE MEHee yka3aHHbIX Ha puc. 3.1.4.1.

3.2.2.7 [onyckaeTca He y4nTbiBaTb B pacHeTax CKOPOCTHYIO COCTABSIAIOLLIYIO Harpy3Kku, eChnu:

h3y, < wDCip /Csr, (3.2.2.7)
roe hay, — BbICOTa BOJHbI 3 %-HOW 0becnevYeHHoCT!;
Cin =1+ Cpy.

3.2.2.8 [llpn wucnonbsosaHun [MMNBY Ha akBaTtopusax, MNOKPbITbIX NbAOM, crnegyeT
paccmatpuBatb WX B3aMMOAEWCTBME C pPas3fuyHbiMW  flefoBbiMW  0Bpas3oBaHUAMM,
XapakTepHbIMY AN JaHHOro nepuoia BpeMeHn B AaHHOM Mope. [Ina pacyeTa CoCTaBrsoLWwmX
rnobanbHbIX NegoBbiX Harpy3oK OOSMKHbI MCMONb30BaTbCsl MEeToAbl, yKasdaHHble B 3.3.2
NPUMEHUTENBHO K CTalMoHapHbIM nratdgopmam.

3.2.3 MecTHble Harpysku.

3.2.3.1 MecTHble Harpysku onpegenstoT MHTEHCUMBHOCTb MOMEpeyvyHOM Harpysku Ha
Hapy>XHyI0 06LLIMBKY, pebpa KeCTKOCTH, NepeKpbITUSE MOHTOHOB, CTAOMNMU3NPYIOLLNX KOFIOHH U
BEpXHero Kopmnyca.

3.2.3.2 CymmapHas MecCcTHas Harpys3ka BKIOYAET TMOCTOSIHHYKD U MNEePEMEHHYH
cocTaBnstoLme.

3.2.3.3 TllocTosaHHasg Harpyska onpenensaeTcsa pasHOCTbO HAPYXKHOMO (MO OTHOLLEHWUIO K
OTCEKY) U BHYTPEHHErO OABNEHUN.

PacueTHoOn BenuuMHOM SIBNSieTCA camoe HebnaronpuaTHOEe 3HaYeHWe 3TOW pasHuMLbl.
Ecnun BHyTpeHHee pJaBneHue CO34aeTcs pacxodyembiM rpy3oM wnu Gannactom, npu
onpegeneHnn pacyeTHOM MeCTHOM Harpysku OHO OOMKHO NPUHUMATBLCA PaBHbLIM HYITHO.

3.2.3.4 T[lepemeHHble MeCTHbIE AasrieHus, Kl'a, onpeaensaioTca no crneayowmm oopmynam:

Ha MOrpY>KEHHY YacTb KOHCTPYKUMN —

hag%

p=gp—tce (3.2.3.4-1)
Ha HagBOAHYH YacCTb KOHCTPYKLUM —

- (’13_/ _ ) -
P = gp =€ — 7 ), HO He MeHee 5 klMa, (3.2.3.4-2)

roe hzy, — BbICOTA BOMHbI 3 %-HOM 0OECneYeHHOCTM BOJIHOBOIO PEXUMA, WUMELLEro
B [IONITOBPEMEHHOM  pacnpefeneHnM Ans  OaHHOro  pavoHa  3Kcnnyatauum
o6ecneueHHocTb P (hgy, T.) ~ 1072, m;
c - KO3(PPULMEHT, yuMTbIBaOLLMI ANGPAKLMIO BONIH U HEPABHOMEPHOCTb NOMS AaBrAeHU
Mo KOHTYPY NOrpy>KEHHOro anemeHTa, ¢ = 1,5;

k= 4n?/gT?

CpefHUit Nepuoa peXuMa BoNTHEHs! 0BecrneyeHHoCTbo 1072, ¢;

3arny6neHne TOYKM Noa CBOOOAHOM MOBEPXHOCTLIO BOAbl MOrPYXEHHOW 4YacTu
KOHCTPYKUWK, M;

BO3BbILUEHME TOYKM HaL CBOOOAHOM MNOBEPXHOCTBIO BOAbI HAABOAHOM 4YacTu
KOHCTPYKUWK, M;

g - yCKOpeHue cBOGOOHOro nageHus, m/c?;

p —  NMOTHOCTb MOPCKOW BOAbI, T/M3.

T
z

c

21
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3.2.3.5 YpapHble Harpysku Ha packoc.

3.2.3.5.1 PacyeTHasa cKOpOCTb v, OTHOCUTENLHOrO ABWMXEHUS HOCOBOrO NonepeqHoro
rOpuU3oHTanNbLHOrO packoca npwu ycroBMM Bxoda packoca B Bogy (amnnutyga R,
OTHOCUTENBLHOrO nepemMelLeHnss R > 2b;, roe by — OTCTOsIHME HWXKHEW KPOMKM packoca OT
NOBEPXHOCTU BOAbI) ONpeaenseTcs BblpaXeHnem

v¢ = 2D,(4In10 — 2b%/DpR), (3.2.3.5.1)
roe D, v Dy - Ancrnepcnm CKOpPoCTM N NepemeLLeHNn OTHOCUTENBHOMO ABWXEHWSA packoca.

Oucnepcun D, 1 Dy OOMKHbI onNpefensaTbCs C Y4eTOM BOJIHOBOIO ABWXKEHUSA BOAbl U
BepTuKanbHOM 1 kKnneson kadku MNINBY Ha BCTpeYHOM KypCOBOM Yrie OTHOCUTENbHO BOSTHEHUS
B peXummax TPaHCNOPTUPOBKM WU BbbkMBaHUA (2.3.2.2 n 2.3.4.4) C NOMOLLbD METOAOB,
cornacoBaHHbIX Permctpom.

3.2.3.5.2 PacueTHas pacnpeneneHHas ygapHas Harpyska, T/m, onpenensietTca kak

qym = 1L,47v§pD, (3.2.3.5.2)
roe D - AunameTp packoca, M.

3.2.3.5.3 Hanbonblwas pacyeTHas amnnutyga nepemMeLleHns z, CpeaHero ceyeHust
packoca B npouecce ynpyrmx konebaHuin n COOTBETCTBYHOLLME HANPSHKEHWS 0, ONPeaensioTcs
no dpopmynam:

1

{[2a1 + (1 + a®)w,t] (ﬁ

_ Frea 2,72a4
0~ K_ﬁ
red (1+a1)

) —2a,cosw;t — (1 —a?)sinw, t}; (3.2.3.5.3-1)

oy, = (ED/2)zof] (), (3.2.3.5.3-2)
roe a; = 14/0,145Dwy;
Wy = Kpog/Mpeqg — YyacToTa NepBoro ToHa ynpyrux konebaHuin packoca;
1
Freq = fo qymfldy + Fiof, — npueeaeHHas cuna;
1 v\ 2
Kieq = fo E](fl) dy + Ky f — npvBeAeHHas XXeCTKOCTb;
!
M,y = fo mfidy + my,f2 — npuBeaeHHas mMacca;
fi - dopma konebaHuii NepBOro ToHa; BbIMUCNSIETCS NO hopmyne:
2 .
fi =05 (cosZX—1) + (1-sin), (3.2.3.5.3-3)

nmbo dopma um3rmba Oanku onpegensaeTcss C y4eTOM XXECTKOCTU 3aderiku &, Ornopbl
B NporeTe C eCTKOCTbIO K; /, ¥ ApYrMx ocobeHHocTel 6askv nog Bo3AecTBmemM paBHOMEPHO
pacnpeaeneHHon Harpys3kun, NpUBOAsLLEN K eQUHUYHOMY NPOrnby B TOYKE ee NpuBeaeHus.

3.2.3.5.4 HanpskeHua o, CcrneayeT y4uuTbiBaTb Mpu  OMpedesieHuy  CyMMapHbIX
HaNpPsPKEHUWA B packoce, BbI3BaHHbIX MECTHbIMM W OOWMMKW Harpy3kamm B pexmmax
TPaHCNOPTUPOBKM U BbIXKMBAHWSI.

3.2.3.6 [pn wncnonb3zoBavun [MMNBY Ha akBaTopuAXx, MNOKPbITbIX NbAOM, crnegyet
paccmaTpuBaTb IOKarnbHble nefoBble Harpysku, onpefensemble Tak Xe, Kak W ans
cTaumoHapHbIX coopyxeHui (cm. 3.3.2.3.23 — 3.3.2.3.24).

3.2.3.7 [OuHammyeckne acnektbl BO3OENCTBUS TOPOCUCTLIX NbAoB Ha [BY OomkHbI
ObITb OONOMHUTENBHO M3y4YeHbl NpU 3HaveHusAx 6Ges3pasmepHoro napametpa 1/3 < y < 3,
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onpegendrowero OTHOCUTENbHYHO OnM30CTb YacTOThl NIeAO0BbLIX BO3AENCTBUIA K COOCTBEHHOM
4acToTe NogaTsINnBOro COOpyXeHnaA:

0,4TV
== (3.2.3.7)
WT0p+Xst
roe T —  cobCTBEHHbIN Nepuog ropnsoHTarnbHbIX konebaHui MNMBY B NONOXEHNM CTaTU4eCKoro
paBHOBecus;
Wrp —  LUMPUHA TOpOCa;
Xt —  CMeLLeHMe COoopY>XeHNs Nod AeNCTBUEM MaKCUManbHOW Harpysku, COOTBETCTBYIOLLEN
AENCTBMIO TOPOCa Ha HENOABUXHOE COOPYXEHWE;
%4 —  CKopocCTb Apeida nbaos.

3.2.3.8 Bsuay cyLecTBeHHON 3aBUCMMOCTU AMHaMU4ecknx addeKkToB OT NnapameTpoB
nepoBbIx obpasoBaHuii, reomeTpudecknx ocobeHHocten BY, xapakTepuUcTMK CUCTEMbI ee
yOoepXaHuss U CKOPOCTU ABWXKEHUA IbOOB OLEHKY AWMHAMWYECKUMX acnekToB nedoBbIX
Bo3gencTBuin Ha [1BY uenecoobGpa3HO BbINOMHATL Ha OCHOBAHWM MaTeEMaTUYeCKOro
MOLENnMpoBaHMA B3aMMOAEWCTBUSA NefoBbiXx 00pa3oBaHM C 3aSKOPEHHBbIM COOPYXXKEHWEM
C MCMONb30BaHNEM KOMMbIOTEPHbIX NPOrpaMm, oaobpeHHbIX Pernctpom.

3.24 OnpepeneHue HanpsXeHHO-AeOPMUPOBAHHOIO COCTOSIHUA.

3.2.4.1 KoHcTpykuma nnatdopMbl cyMTaeTcs  JIMHENMHOW cucTtemon. [loaTomy
HaNPsPKeHNA B KOHCTPYKUUW MOTYT ObITb MOMyYeHbl B pe3ynbTaTe HanoXeHUs pe3ynbTaToB
BO34ENCTBUS OTAENMbHbIX COCTABNAOLLNX HArpy3oK.

3.2.4.2 [na pacdeTa Hanps»KeHHO-Ae(popMNPOBAHHOIO COCTOSAHUS KOHCTpYKUum MNIMNBY
B LIefIOM peKOMeHAyeTCHa UCNOoNb30BaTh METOL KOHEYHbIX 3N1eMeHTOB. [1pu 3ToM MoryT ObiTb
NPUMEHEHbl  crnegylolmMe TpexMepHble MOenu: CTepXkHeBad, nnactuHyaTas wnu
naacTMHYaToO-CTEPXKHEBAS.

CTepxHeByl0O MoAenb  LenecoobpasHO MCMOMb30BaTb HA  paHHUX  CcTagusax
npoekTnpoBaHnda. OHa sBNAeTcs Takke ygobHon npun Hanmyimm 60nbLLOro Ymucna NPpon3BosibHO
pacnonoXeHHbIX PackocoB.

MnacTnHyaTyo M NNacTMHYaTO-CTEPXKHEBYID MOAENN uenecoobpasHo Mcnonb3oBaTh Ha
3aBepLualoLLnX cTaanax NpoekTnpoBaHus. lNocneaHas nogpasymMmeBaeT ngeanmsaumio B Buae
CTEPXKHEBbIX  KOHEYHbIX 3nemMeHToB nmbo  TONMbKO  packocoB, nuBO  PackoCoB,
CTabuNU3NPYyOLLMX KONIOHH U MOHTOHOB.

3.2.4.3 Tlpwu pacuyeTe HanpsHKeHHO-4edhOPMUPOBAHHOIO COCTOSAHMSA KOHCTPYKUumn MNIMNBY
B LenioM Ha 6ase cTep)xHeBOW MOAENN JOMKHO BbITh BBIMOMHEHO crieayoLlee:

.1 OOMmMKHbI UCMOMNBb30BaTLCA CTEPXHEBbLIE KOHEYHbIE 3NEMEHThI C LUECTbI0 CTENEHAMM
csoboabl B y3ne, yuuTbiBawwwme pgedopmaumm usrmba m cosura B OBYX MNIIOCKOCTSX,
pacTsXKeHUS-CKaTUsA U KpyYeHns;

.2 reomeTpuyeckue XapaKTepuUCTUKK nonepeYHbIX ceyeHun 3I1EMEHTOB,
annpOKCUMMUPYIOLNX  MOHTOHbI, CTabunM3upyloWme KOMOHHbI W PacKoCbl, LOIMKHbI
onpeaendaTbCa U3 YCNOBUS, YTO NPOAOSbHbIE CBA3W, BKNOYaroLWme oObLwmMBKY, NPOAOSbHbIE
pebpa XecTKoCcTM W ApyrMe npogoribHble 3MNEeMEeHTbl, Y4acTBYOT B paboTe KOHCTPYKLMM
MOJSIHOM Nowaabio;

.3 reomeTpuyeckme XapaKTepPUCTUKM nonepeYHbIX ceyeHumn 3NIEMEHTOB,
annpoKCUMUPYIOLLMX  KOHCTPYKLUMIO — BepXHero  Kopnyca, [OMMKHbl — onpefenstbcs
B COOTBETCTBUW C nonoxeHunsamu 3.2.4.4;

4 B MecTax coegMHEeHMs 3rIEMEHTOB C DOMbLUIMMMK pasMepamMm nonepeydHbiX ceveHumn
(Hanpumep, coegnHeHne CTaOUNU3NPYOLWEN KOMOHHbI C MOHTOHOM WM PACKOCOM
(puc. 3.2.4.3.4) 1 T.N. AOMKHbI BBOAUTLCSA «abCOMNIOTHO XECTKME» KOHEYHble 3reMeHTbl, Nnbo
cnefyeT NCNoNb30BaTh CTEPXKHEBLIE KOHEYHbIE 3MTIEMEHTbI C XXECTKMMWN OKOHYaAHUSIMM.
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Puc.3.24.34
«ABCOMNITHO XXECTKNE» KOHEYHbIE 3NIeMEHTbI:
1,3 — cTepXHeBble KOHEYHbIE 3MEMEHTbI; 2 — «abCOMTHO XECTKUE» KOHEYHbIE SNEMEHTHI;
4, 6 — cTabununaupyoLlas KonoHHa; 5 — NOHTOH; 7 — packoc

3.2.4.4 TlonoxeHus No onpegerieHNo reoMeTpPUYECKUX XapaKTEePUCTUK MonepeyHbIX
ceyeHumn 31EMEHTOB, annpPoOKCUMUPYIOLLINX KOHCTPYKLMIO BepXHero Kopnyca,
npegycMaTpuBaloT crnegytoLlee.

3.2.4.4.1 KoHcTpyKumnsa BepxHero kopnyca (puc. 3.2.4.4.1-1) moxeT 6bITb NpeacTaBneHa
B BME CUCTEMbI CTEPXKHEBbLIX aNnemMeHTOoB (puc. 3.2.4.4.1-2), koTopble obniagatoT CBOMCTBAMMU
pearnibHONW KOHCTPYKUMU. [eoMeTpudeckumMmn XapakTepucTuKkamu ronepeydHbiX CceyvyeHun
CTEPXXHEBbIX 31IEMEHTOB SABIIAIOTCH:

Jx — MOMEHT WHepuuu nrnowagm nonepevyHoro cevyeHus arnemeHTa OTHOCUTENbHO
FOpI/I3OHTaJ'IbHOI7I ocH;
J, — MOMEHT MWHepuun nnowiagn MnonepeyHoro cevYeHua anemMeHTa OTHOCUTENbHO

BepTMKaﬂbHOVI ocwu;
Jr — MOMEHT UHepLumn nroLaan nonepeyHoro cev4eHna aneMmeHTa Ha KpyyeHue;

F, — nnowagab MOMNepeyHoro CeyeHus arieMeHTa, BOCMpPUHMMAatoWas CABUM
B rOPU30OHTaNbLHOM HarnpaBneHUu;
F, — nnowagb MOMNEpPeYHOro CeYEeHUs 3nemMeHTa, BOCMpUHMMAlOLWaa COBur

B BEPTUKArIbHOM HanpaBneHuu;
Fi_com — MNOLWaab NornepeyHoro Ce4YeHUs 3rieMeHTa Ha pacTsikeHue-cxaTume.
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Puc.3.2.4.4.1-1
Cxema KOHCTPYKLUMM BEPXHEro kopnyca (npumep):
B — wwnpwviHa BepxHero Kopnyca; L — anvHa BepxHero kopnyca; L., L,— pacctosHne mexagy ocamu
CTabunmanpyroLmx KONoHH no anuHe; 1,2 — nany6a; 3, 6 — TpaHeu; 4 — nepebopku; 5 — 6opT

S S S

@

/L

B
@
I[‘—’! HACTHA MAny6LI

W R t=ntt

HACTHN MATYdhE

Puc. 3.2.4.4.1-2
CrepxxHeBasi Mofenb BepxXHEero kopnyca (npumep):
1 — paccmaTpuBaemblil CTEPXKHEBOW 3NEMEHT M €ro NornepeyHoe ceveHmne; a, — LMpuHa NnpucoeauHeHHoro
nosicka; a, u a, — OTCTOsIHWE 3rieMeHTa OT BrmKaiLLMX SNIEMEHTOB TOrO )Xe HanpaeneHusi; B — LWupvHa
BEPXHEro kopnyca; L — AnvMHa BepXHero kopnyca

3.2.4.4.2 MoMeHT wuvHepuun J, onpegensieTcs BbICOTOW CTEHKM WU LUMPUHOM
NPUCOEANHEHHOrO MosiCKa a,, KOTopas 3aBUCUT OT ANWHBLI NporneTta anemeHtTa b n opmbl
aedopmaumm  KOHCTpykumn.  [ormkHbl  paccmatpuBaTbCsl  BCe  NPOAOSIbHbIE  CBA3M,
npunerarLmne K sanemMeHTy.

[nuHa nponeta b A4na nonepeyHbIX 3rIEMEHTOB NMPUHUMAETCH PaBHOM LUMPUHE BEPXHErO
Kopnyca, ecrnv OTCYTCTBYIOT MNPOMEXYTOYHble Onopbl B BWAE packocoB, MO0 paBHOW
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NOSIOBUHE LUMPUHBI BEPXHErO Kopnyca, ecrniv UMEKT MeCTO NPOMEXYTOYHbIE ONOpbI B BUAe
packocoB. [nuHa nponeta b, M, ANS NPOAOSIbHbLIX 3fIEMEHTOB MNPUMHMMAETCA paBHOW
PacCTOSAHNIO MeXay OCAMU CTabUNM3NPYIOLLMX KOFIOHH MO AfNUHE.

Pasnuyatotca cnegyowme opmbl gedopmaum KOHCTPYKLUUN: CUMMETPUYHBIA N3rnb u
KOCOCUMMETPUYHBIN M3rnb. MNpu cummeTpnyHOM M3rnbe LWMpuHa NPUCOEaNHEHHOro nosicka
3N1eMEHTOB NPUHMMAETCH PaBHOM MeHbLLEN U3 BENMUYNH, onpegensemblx no oopmynam:

a, =3b; (3.2.4.4.2-1)

a, =05(aq + ay). (3.2.4.4.2-2)

Mpn KOCOCMMMETPUYHOM U3rMbe LWKMpUHA MNPUCOEANHEHHOTO MOSICKA 3NEMEHTOB
NPUHMMaETCA PaBHOW MEHbLUEN U3 BEMNYMH, onpeaensemblx no doopmynam:

1
a, = gb; (3.2.4.4.2-3)
a, = 0,5(a; + ay), (3.2.4.4.2-4)
roe a,, a, — OTCTOSIHASI PaccMaTpMBAEMOro 3MeMeHTa OT OGnuKanlwux 3eMEeHTOB TOro e

HanpaBleHud, M, pacrnoJyioXXeHHbIX No obe CTOPOHbI OT paccMmaTpmnBaemMoro.

3.2.4.4.3 MOMEHT uHepumn J,, M*, onpegenseTtcsa no gopmyrne

— 3
J, = (ta;/12)(1/n,), (3.2.4.4.3-1)
roe t —  cymMMapHasi pacyeTHas TOMNWMHA HACTMMOB nanyo, M;
a, —  WMpVHA NPUCOEOMHEHHOTO Nosicka Npy M3rnbe OTHOCUTENBHO BEPTUKANbHOW OCU, M;
n, —  KONWYeCTBO NonepeyHbIX 3NIEMEHTOB Ha ANUHE BEPXHETO KOpMyca Npu BbIYUCIEHUM ],

AnNsi nonepeYHbIX 31IEMEHTOB NGO KONMMYECTBO NPOAOSIbHBIX 3NIEMEHTOB Ha LUMPUHE
BEPXHEro Kopryca npu BbIMUCIEHWN [, ANt TPOAOSIbHBIX 3NEMEHTOB.

LUMpI/IHy npncoegnHeEHHOro nosacka a, cneayet onpenendtb no q)opmyne

a, = 33/@/23) 11: (3.2.4.4.3-2)

roe B —  LUMpVHa BEPXHEro Kopnyca A1 NonepeyYHbIX 31IeMEHTOB UMW ANHA BEPXHEro kopryca
ONS1 IPOJONbHbBIX 3NIEMEHTOB, M;
L —  AnuHa BEpPXHEro Kopryca Ans nonepeyHbiX 3MeMeHTOB UM LUMPUHA BEPXHEro Kopryca
ONS POJONBbHbBIX 3NIEMEHTOB, M;
v - KoappuumeHTt lMNyaccoHa.

3.2.4.4.4 Tpn BbIMUCNIEHUM MOMEHTA MHEpPUMM Jr BEPXHWUA KOpnyc cnegyet
paccMaTtpuBaTb B K&XXAOM MPOAOSbHOM MIM MOMNEPEYHOM CEYEHUM KaK 3aMKHYTYI0 CUCTeMy
(cuctembl), OrpaHNYEHHY0 NO KOHTYpY HacTunamm nanyb m obimBkon OOpPTOB (TpaHLeEB,
nepebopok).

MomeHT nHepumu J;, M*, onpegenseTcs no opmyne

Jr = (4S?%/ [ dl/t)(1/ny), (3.2.4.4.4)

roe S —  nrowagb 3aMKHYTOro KOHTypa, o6pa3dyemoro Hactunamm nany6 u obwimekon 6opToB
(TpaHueB, Nnepebopok), paccMaTpMBaEMOWN 3aMKHYTON CUCTEMbI, M
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dlnt.—  9neMeHT ONuHbl NepumeTpa KOHTypa W TOrMLWMHA CTEHKU ero B paccmMaTpuBaemoWn
TOYKe nepumeTpa, M;
nr —  KONMMYECTBO TMOMEPEYHbIX INEMEHTOB, BXOASLMX B 3aMKHYTYlO CUCTEMY Npu

BblYNCIIEHUN ]T Ona nonepedyHbiX 3J1eMEeHTOB, nnbo Konu4ecTeo npoAosibHbIX
3NeMeHTOB, BXOoAAWNX B 3aMKHYTYO CUCTEMY MNMPU BblHUCNEHUUN ]T Aana npoAonbHbIX
ANIEMEHTOB.

Ckayku marmbaromx MOMEHTOB B MecCTax nepecevyeHusi NpoAofbHOMO M NONepeyHoro
Habopa BepxHero kopnyca, 00ycrnoBfeHHbIE NPUBEAEHHbIM Bbille cnocobomMm 3agaHus Jr,
OOJKHbI ObITb CrnaXeHbl NOCPEACTBOM OCPEeAHEHUSA 3HAYEHUI M3rnbaroLLMX MOMEHTOB.

3.2.4.4.5 Tnowaab nonepevyHoro cedeHus F., eCnn He AoKasaHO TOro, YTO CABUIOM
MOXHO npeHebpeyb (F, - ), onpegensetcs no dopmyne

E, = 0,5(a; + ay)t, (3.2.4.4.5)
raoe a,, a; — cMm. 3.2.4.4.2;
t - cMm. 3.2.4.4.3.

3.2.4.4.6 Tnowaab nonepeyHoro ceyeHust F,, M, ecnm He JoKasaHo TOro, Y4To CABUIOM
MOXHO npeHebpeyb (E, —» o), onpeaenseTtcs no opmyne

E, = hty,, (3.2.4.4.6)

roe h - BbICOTa NMonepeYvyHoro ce4eHmna arnemMmeHTa, M,
th - pac4yeTHaaA ToJNWWnHaA CTEHKN AreMeHTa, M.

3.2.4.4.7 Tlnowanb nonepeyHoro ceveHus F;_.,, onpenenserca BbICOTOW CTEHKU U
LUMPUHOWN NPUCOEOUHEHHOrO MOSACKA A;_com - LOIMPKHBI paccMmaTpuBaTbCsl BCE MNPOAOSbHbIE
CBA3U, NpUrieratoLwme K aremeHTy.

LLnpuHa npncoeanHeEHHOro nosdcka onpeaensieTcsa no gopmyrne

at—com = 0,5(a; + az), (3.2.4.4.7)

roe a,, a; — cMm. 3.2.4.4.2.

3.2.45 B cootBeTcTBMM C 2.4.3.9 MOXET AOMyCKaTbLCA NOTEPs YCTONYMBOCTU MNacTUH
OCHOBHbIX M BTOPOCTEMNEHHbIX KOHCTPYKTUBHbLIX 3NIEMEHTOB TOSbKO 4118 NanybHbIX HacTUIoB
BEPXHEero Kkopnyca. B aToM cny4ae pacyeTbl JOMKHbI BbIMNOMHATLCH C Y4€TOM peayLmpoBaHus
rMBKMX CBA3en (NNacTuH) Nog 4eNCTBUEM PACHETHBIX CKUMAKOLLMX HAMPSPKEHWNNA.
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3.3 MOPCKUE CTALUOHAPHBIE MITAT®OPMbI

3.3.1 O6Lwue TpeboBaHuA.

3.3.1.1 TlpoyHocTb KOHCTpyKuun MCI1 pormkHa npoBepsaATbCA B COOTBETCTBUM
C KpUTEPUSIMN MPOYHOCTU, YKasdaHHbIMU B 2.4 AN pacyeTHbIX PEXUMOB, YKa3aHHbIX B 2.1.1.

[ononHutenbHO AONA KOHCTPYKUMW nefoBOro rMnosica B PexuMMe  3KCTpemaribHOro
HarpykeHuss  OOMMKHbl  ObITb  ygoBneTBopeHbl  kputepum 3.3.3. B atom  cnyvae
Kputepun 2.4.2.3.2 [0Ns NNacTUH Hapy)XHOW OOLWMBKM NegoBoro nosica AOMmKeH ObiTb
yOOBNETBOPEH TOMbKO Af11 MECTHbIX MMAPOCTaTUYECKMX U BOMHOBBIX Harpy3ok (a Takke um
CONYTCTBYHOLLUNX) N MOXET ObITb ONpeaensaowmM NyLb B Criyyae, ecnu fokarnbHble neoBble
JaBneHns conocTaBMMbl MO BENMYUHE C APYTUMU MECTHLIMU Harpyskamu.

KoadhpmumeHTbl 6€30nacHOCTM U KPUTEPUM MPOYHOCTY 1S PEXMMOB YCTAHOBKWN HA TOYKY
N CHATUA C TOYKM OOIMKHbI NPUHUMATLCSA, Kak ANA pexuma TpaHcnopTupoBku. Micxoaa ns atux
TpeboBaHW, OOMXHbl ObiTb YTOYHEHblI OOMNyCKAeMble BHELWHWEe YCMNOBUA ONS PEXUMMOB
YCTaHOBKM Ha TOYKY U CHATUS C TOYKMU.

Pexnm cHATUA C TOYKM C nos3uvumi obecneyeHuss MPOYHOCTM crnepyeT obsisaTenbHO
paccmatpuatb ana MCI1, kKoTopble B TedeHne cpoka cryXbbl MOryT HEOAHOKPATHO U3MEHSTb
panoH pgucnokauun. K pexumy cHatna ¢ Toukm gnsa MCII, akcnnyatauusa KOTOpbIX
npeanonaraeTcs TONMbKO Ha OAHOM TOYKE B TEYEHWEe BCEro cpoka cnyxbbl, npumeHseTca
TpeboBaHue 2.3.5.

3.3.1.2 KnupeHc BepxHero cTpoeHuss nnatgopmbl h,, , M, OOKEH ObiTb He MeHee
GonbLuUen U3 BENWUYNH, onpeaensemblX N3 aKCTpeMarbHbIX BO34ENCTBUN BONTHEHUSA U NbAa:

13 yCroBuin BOSTHEHNA —

hy = Aqgo + 1,2(D/A100)*hygo + 1,5, (3.3.1.2-1)
roe Ajgo —  MakcumarnbHas aMnnuTyga n3aMeHeHust ypoBHsi Mopsi, Bo3MoxHas 1 pas B 100 neT, m;
higo — BblcoTa BOSHbI 0,1 %-Hol ob6ecneyeHHOCTH, BoamoxHasi 1 pa3 B 100 ner, wm;
Ao —  accouMupoBaHHasi  CpefHsAs  AnuHa  BOMHbI,  COOTBETCTBylOLWast  ANUHE
BonHbl 0,1 %-How obecnevyeHHOCTH, Bo3MoxHaa 1 pa3 B 100 neT, m;
D —  OQuameTp UUNMHOPWYECKOW OMOpbl MMM MOMEPEYHbI pasMep KOHYCHOW Onopbl Ha

YPOBHe BaTepIIMHUA, M;
13 ycrnoBui nbga —
ho,, = 4hraf100 + Ajpo + 0,5, (3.3.1.2-2)
roe hrar100 - TOJLUHA, HACIOEHHOrO Nnbaa, Bo3aMoxxHas 1 pas B 100 neT, m.

Mpy HaNUUMN KOHCTPYKTUBHBIX OCOBEHHOCTEN B BUAE HAaAenoK, BCTABOK M T.M. BENN4MHa
KNupeHca 13 ycrioBum nbfa onpeaenaeTcsa aKkcnepuMeHTarnsHo.

3.3.1.3 B ycnosusax menkoBogbsi MOXeT HabnwogaTtbCa SBMEeHWe 3axnecTbiBaHWS
(3annecka). Ero WMHTEHCUMBHOCTb B HACTOsILLEEe BpeMsi HaOeXHO onpedensercs TONbKO
3KCMepuMMeHTanbHbIM MyTeM, W ero onpegerneHne HeobxoauMO NPU OUEHKE BENUYMHbI
KnupeHca.

3.3.1.4 Tllpn pacyete npoyHocTn kopnyca MCIT cnegyeT pykoBOACTBOBATbCS
NonoXeHusimu 2.5, a Takke nonoxeHusamm 3.3.4.

3.3.2 Harpy3sku.

3.3.2.1 BonHoOBble Harpysku.

3.3.2.1.1 BornHoBble HarpyskM Ha nnaTgopmy K ee 3remMeHTbl onpefenslTcd Ha
OCHOBaHWK ypaBHeHus MopucoHa (cm. 2.3.9.1 1 2.3.9.2).
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3.3.21.2 OAns MCIl npn D > hyye/m cregyeTr paccmaTpuBaTb TOSIbKO  OOHY
COCTaBNALWYI — MHEPLMOHHYIO. Torga ans onpeneneHns CKOpocTen 1 YCKOPEHUN YacTul,
BOZbl AONYCTUMO UCMOSMb30BaThb NIMHENHYIO TEOPUIO BOMH Manon amnamTyabl.

MCI1 moryT npeactaenaTb COOOM coYeTaHMe pPasfnYHbIX apXUTEKTYPHbIX GOpPM.
B kadyecTBe ©0a30BbLIX SMNEMEHTOB Yalle BCEro cnyXaT UWIMHOPUYECKME WU KOHUYEecKue
KOHCTPYKUMW. [lpUMeHuTeNnbHO K 3TMm anemeHtam B 3.3.2.1.3 — 3.3.2.1.7 npuBoaAaATcs
napamMeTpbl BOSTHOBbIX Harpy3okK.

3.3.2.1.3 [InAa KOHCTPYKUUKW, WMEIOWNX YUCTO UMUNMHAOPUYECKYID KOH(Urypauuo,
CTaHOapTHOE OTKIOHEHWE T[OPU3OHTaNbHOM COCTaBnsAWEN BOMHOBOW Harpysku, MH,
[OonycTMMO onpenensaTtb no opmyne

0" = 3- 1073y (hs) maxD? K, thKH, (3.3.2.1.3-1)

a CTaHOapTHOE OTKMAOHEHWE TOPU3OHTaNbHOM COCTaBMSIOWEN BOMHOBOW Harpys3ku Ha
KOHW4YeCKyto ornopy no gopmyre

— = - 1 1 4
08" = 3+ 1073y (hy)max D? Ky thRH x {1 — (RH-Z+——)+ x [2 +

KDtg« shKH (KD)2(tgx)?
+ (KH)? — ZRH/thI?H]}, (3.3.2.1.3-2)
roe y - JenbHbl Bec BoAbl, T/M3;
(h3)max — BblCOTa BOIHbI 3 %-Hol obecneyeHHoCTU, M (cM. 2.2.2.5);
D - AVamMeTp LUNUHOPUYECKO onopbl UK NonepeyHblid pasMep KOHYCHOM Onopbl Ha

YPOBHe OHa, M;

K = 2m/1- BOJTHOBOE Y1CO;

1 - cpeHssa AnvHa BOMHbI, M;

K, - AndpakumMoHHas nonpaeka (cm. 2.3.9.2; avameTp d B JaHHOM CryyYae OTHOCUTCS K
AnameTpy Ha ypoBHe BaTeprivHun);

9 - Yron HakrnoHa KOHyca K ropusoHTy (npy &= 90° onopa CTaHOBUTCS BEPTUKATBHOW);

H - rnybuHa aksaTopun, M.

3.3.2.1.4 KoopamHata npuUnoXeHuss TFOPU3OHTanNbHOM COCTaBMSOWEN  BOSTHOBOW
Harpyskn Ha LMMIMHOPUYECKYI0 ONOpy, OTCYMTbIBAaEMas OT YPOBHS rPyHTa, onpeaensieTcs no

dopmyne

Zo/H = —- (1 - chKH + KH - shKH) /shKH. (3.3.2.1.4)

3.3.2.1.5 BepTukanbHaa cuna OT BO3OENCTBMS BOSIH 3aBUCUT OT MNPOHULIAEMOCTH
OCHOBaHUs, CBA3aHHOM C BUOOM rpyHTa. [1pn OTCYyTCTBMM NPOHMLIAEMOCTU BEPTUKATIbHYIO CUITY
MOXHO He yuuTbiBaTh. B criyyae kaMeHHOM Unu KpynHOrarne4YHMKOBOM NOCTENN BEPTUKATbHYHO
cuny cnegyet  yuutblBaTb, B TOM 4ucrie npu  onpegeneHnunm  AOoMnOfHUTENbHOro
onpokuabiarowero momeHta (cm. 3.3.2.1.7).

3.3.2.1.6 Pac4eTHOe 3Ha4yeHne ropnsaoHTanbLHOM COCTaBMSAOLEN BONTHOBOW HArpy3kn Ha
nnatopMy Ha Haubonee TSHKENOM pexume [ONyCcTMMO onpefenats € MNOMOLbIO
3aBUCUMOCTU

Q = gg+/2InpN, (3.3.2.1.6)

roe o) - CTaHAapTHOe OTKIOHeHue, onpeaensemoe cornacHo 3.3.2.1.3;
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1% - NOBTOPAEMOCTb JKCTpeMalnbHOro pexuma, onpegendemMaa no CTaTUCTUYECKUM
OaHHbIM OnNA 3aAdaHHOro pal7|0Ha 3KcnnyaTtauun, Xapakrepudyemoro BENUYNHOMN

(h3) max: (CM. 2.2.3.5);
N —  obbem BbIGOPKW, OTBEYAIOLIMIA BCEMY CPOKY 3KCrnyaTalmu (C y4eToMm nefoBOoro
nepvoga).

3.3.2.1.7 PacueTHoe 3HayeHMe OOLLEro OnpoKuAbIBaloLLEro MOMEHTa OT BO3OENCTBUA
BOMMH Ha BepTUKANbHYIO UMAMHAPUYECKYHD NnatdopMy, CTOSLLYI0 Ha NPOHWULAEeMOM [He,
cnefyet onpeaenatb nNo opmyne

Meop = 1/(QZQ)Z + Mg, (3.3.2.1.7-1)

roe Q - cm. 3.3.2.1.6;
Zg - KoopAuHaTa NPUNoXeHNs Harpyskn Ha LMNUHOPUYECKYHO ONopy, M;
My, - OOMONMHUTENbHbIV OMPOKMABIBAKOLLNA MOMEHT OT BEPTUKANbHbIX BONTHOBbLIX AaBNEHWHN,

onpegenaeTcd Kak:
My = oy, \/2In(N); (3.3.2.1.7-2)

Oy - CTaHOAapTHOE OTKIOHeHMe OONOJTHUTENIbHOIo onpokuabiBawowero MomMeHTa,
v
onpegenaeTcd Kak

_ yhgD® . )
OMy = G znym) PV (3.3.2.1.7-3)

Y, - Ko3(pULUMEHT [OMNOMHUTENBHOTO OMPOKMAbLIBAIOWEr0 MOMEHTa OT
BO3[ENCTBMUS BOMH Ha [HO nperpagbl C Y4eTOM MPOHULLAEMOCTM
OCHOBaHus, onpegensemMsbin no puc. 3.3.2.1.7.

Wy
0,26
/

0,23 \
0.20 <

] \\

| -
017

I 2 3

nD{A

Puc. 3.3.2.1.7
3HaueHve napameTpa ¥, AOMONHUTENBHOTO ONPOKVALIBAIOLLETO MOMEHTa
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3.3.2.1.8 Pac4yeTHas BONHOBas Harpy3ka Ha MHOrOOMOPHY KOHCTPYKLMIO onpeaenseTcs
Kak CymMMa BOSTHOBbIX Harpy3oK Ha Onopbl U Harpy3ku1 Ha NOABOAHbIN MOHTOH:
.1 BOMHOBas Harpyska Ha onopbl ornpeaendeTcs no opmyne

Q = nog¥ny 2In(pN), (3.3.2.1.8.1)
roe n - 4yuncno onop;

gy - CcTaHOapTHOe OTKITOHeHue, onpegensemoe cornacHo 3.3.2.1.3;

Yn - KO3(PPULMNEHT BNUSIHUA PaCCTOSAHMA L Mexay n onopamMu Ha BOMHOBYIO Harpysky v

COOTBETCTBYET KyPCOBOMY YrIly ¢ ,, ONpeensieMoMy Kak
s .
Qq = ;(2;—1),1 =1,2,..n,

Vn = %,/1 + cos(@? L,/ 9);

L, =+2L
L =
"L, = ?L;
p —  MOBTOPSAEMOCTb 3KCTPEMAIIbHOIO PEXNMa;
N —  obbem BbIGOpKKN, N = 108;

@a=-Qi-1),i=12 .n
2 Harpyska Ha NoABOAHbLIN NOHTOH onpeaenseTcs no popmyne

Q = (ymh/2)D*(shKd/chKH)p, (3.3.2.1.8.2)

y - yAenbHbI BEC BOAbI, T/M?;
h - pac4yeTHas BbicOTa BOMHbI (1 %-HOM 06ecneyeHHOCTH), M;
D - nNpuBEeaEeHHbIN AnamMeTp NOHTOHA, M;

roe

D =,/4S/m,

roe S —  nnowab NOHTOHA B NnaHe, M%;

d - BbICOTA MOHTOHA, M;

H - rnybuHa akBaTopuu, Mm;

A —  MpuWHATas B pacyeT AnuvHa BOnHbI (1 %-How obecnevyeHHOCTH), M;

B —  Ko3hUUMeHT, 3aBucALMIA oT oTHoweHusa D /A (cm. puc. 3.3.2.1.8.2).

N

0.2

o1

04 0.8 1.2 1.6

Pwuc. 3.3.2.1.8.2
3aBucuMocTb KoadduumenTa ot nD /A
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3.3.2.1.9 Mpn otnnumm apxutektypHoro obnunka MCIT OT paccMOTpeHHbIX opMm
Heo6xoOuMO MCnonb3oBaTb afdekBaTHble pacyeTHble MeToAdbl; B crnydae HeobxoanmmocTu
cnefyeT NCMNONb30BaTb AKCMEpPUMEHTarnbHble MeToAbl UCCnefoBaHUS.

3.3.2.1.10 MakcmmanbHoe 3Ha4yeHune rioKarbHOro BOJTHOBOIO JaBneHus,
OEeNCTBYIOLLEero Ha NepekpbITe B LENOM U OTAerNbHble ero 3feMeHTbl B OTKPbITOM akBaTopun
AN panoHa NnepeMeHHbIX BaTeprvHum (No 8 M BBEPX U BHU3 OT KOHCTPYKTUBHOW BaTEPIIMHUN),
cnegyeT NpuMHUMaThb B cooTBEeTCTBUM € Tabn. 3.3.2.1.10; ANnA KOHCTPYKLUWUA, pacnonOXeHHbIX
BbllLle pavioHa NepeEMEHHbIX BaTEePSIMHUIA N HWXKE BbICOTbI KIMpeHca U3 YCNOBUN BOSTHEHMS,
pacuyeTHoe pgaBneHune coctasnseTr 0,05 MlMa, a ans BbILLEPACNONOXEHHbLIX KOHCTPYKLMIA
npoAomkaLwmx HapyxHbihi 6opT — He meHee 0,02 Mla.

Tabnwuuya 3.3.2.1.10
MNonoxeHne NoBEPXHOCTH [asneHue, MlMa

Mpwn akcnnyatauun MCI1 | TpaHcnoptuposka MCI1 B uenom
W OTAENbHbIX 6nokos!
BepTukanbHas 0,15 0,10

OTknoHeHne oT BepTukanu 6onee 30° 0,10 0,05
1

[aHHble npuneeaeHbl be3 y4yeTa cnemMuHra, npu ydyete cnemMmHra oHn OOJmKHbI ObITb yBEJINYEHbI.

3.3.2.2 BeTpoBble Harpy3kn 1 Harpy3kn OT TeYEeHUs!.

3.3.2.2.1 BetpoBble Harpysku onpegendatotcsa no popmynam (2.3.8-1) — (2.3.8-3).

3.3.2.2.2 Harpyskn OT TeyeHust OopMUPYIOTCSH C y4EeTOM CYMMMPOBAHUS CKOPOCTEN
TeyeHus v,, M/C, n opbuTanbHbIX CKOPOCTEN YacTuL, BoAdbl B BOMNHE v, M/C.

BornHoBble gaBneHusa Ha UUIMMHOPUYECKUIA 3NIEMEHT B 3TOM Clnyyae onpenernsoTca Kak

q = (pCsd/2)(W + v )|V + vl (3.3.2.2.2-1)

CocTaBnsiowias Harpy3kum YMCTO OT TEYEHUSI HA LUITMHAPUYECKYHO OMopy OnpeaenseTcs
no popmyrne

Q= (pCsrd/Z)vczHo, (3.3.2.2.2-2)
roe p —  MaccoBasi MNIOTHOCTb BOAbl, T/M 3;

Css —  KO3((UUMEHT CKOPOCTHOMO COMPOTMBIEHNS Nperpaabl;

d —  OvameTp nperpagsl, M;

H, —  rnybuHa akBaTopuu, M.

3.3.2.2.3 [Mpu oueHkax BOMHOBLIX HArpy30K C MOMOLLbIO CreKTpanbHbIX NpeobpasoBaHuii
cnefyet yunTbiBaTb TpaHCOpMaUMio crnekTpa ¢ ydeTom TedeHusa (cm. 2.2.4.2). B kadecTtBe
OCHOBbI A9 pacyeTa CU CKOPOCTHOW NPpUpOoAbl HAa LMNUHOPUYECKYIO ONOPY PeKoOMeHayeTCs
MCNoSb30BaThb BblpaXeHue

_ 2 2 7.2 (9Y0%,
Q = (pCsrd/2) {v2Ho +/8/m(1+vZ/02,) (e )}, (3.3.2.2.3)
roe g —  yckopeHue cBoboaHoro nageHus, m/c ?;
Vo - a amnnutyna Op6MTaﬂbHOVI CKOpPOCTK HYacTuLl BOAbI I'IOBerHOCTHOIZ BOIHbI, M/C;
UVO - CTaHOapTHOE OTKIIOHEHUEe Op6|/1TaJ'|bHOIZ CKOpPOCTK YacTuL BOAbI ﬂOBerHOCTHOIZ BOJIHbI,
Oy, = 0,19h;w;
T cpeaHsas yacToTa BonHeHus, ct;
hy - BblCOTa BOSHbI 3 %-HOM 06ecneyeHHOCTU, M;

1) - yacToTa BOnHeHus, ¢,
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3.3.2.3 Jleposble Harpysku.

3.3.2.3.1 JlepgoBble Harpysku penatca Ha rnobanbHble M nokanbHble. [noGanbHble
Harpyskn OensaTca Ha ropus3oHTanbHble M BepTuKanbHble. [NobanbHble Harpys3ku MoryT
COCTOSATb M3 MOCTOSAHHOW U NepeMeHHOM YacTen. OTU Harpysku MOryT paccMaTpmBaTbCs Kak
cTaTuyeckue N gMHamuyeckume.

3.3.2.3.2 nobanbHble HarpyskM OnNpeaensiTca OT BO3OENCTBUS POBHOMO nbAa,
HacrnoeHHoro nbaa u TopocoB. OHM MCMOMb3YTCA ANA OUEHKM 0Owen npoYHOCTU
COOpYXXEHUS1, ero YCTOMYMBOCTU U BO3MOXKHOCTM YCTaroCTHOro paspylleHud. JlokanbHble
HarpysKku Ucrnornb3yTca Npy pacdeTax NpoYHOCTU N yCTarnocTu Matepuana CoopyXeHui.

3.3.2.3.3 Bsaumopgencteme poOBHOIO WNM  HACMIOEHHOrO0 nNbAa € OQHOOMOPHOWN
nnatcopMon € BepTUKanbHbiM1 B6opTaMu AOMKHO paccMaTpmMBaTLCA C Yy4ETOM pPasfmyHbIX
BO3MOXHbIX CLieHapueB 3TOro B3aumogenctsus. [pu BHeOpeHWM COOpyKeHUs B e Ha
paccTodHne, npu KOTOPOM [AOCTUraeTcs MaKCcuMarbHO BO3MOXHAas Mrowadb KOHTaKTa,
peanuayeTca pexxum npopesanus. Npu HegoCcTaTouHOM AN AOCTUKEHMS pPeXnma npopesaHmns
KMHETUYECKOM 3HEeprMm nbAuHbl peanusyeTcss pexum ee OCTaHoBKW. [locne ocTaHOBKM
NbAWHbI MOXET BO3HUKaTb PEXMM TOPOLUEHWS, NPY KOTOPOM OCTaHOBMBLUAsACA NbanHa byaeT
cobuvpaTb Harpy3ky no 60MbLUIOK NoWaan KOHTaKTa 1 nepefaBaTb €e Ha COOpPYXeHMe.

3.3.2.3.4 Tpn B3aMMogencTBMM OgHOOMOPHON NnaTdopmbl C BEPTUKANbHbIMKM BopTamm
C ABMXYLLMMCS NOSieM BbINOMHAETCHA cpaBHeHue rnobanbHbIX Harpy3oK, COOTBETCTBYHOLLMX
pexuMmy npopesaHuss cornacHo ¢opwmyne (3.3.2.3.4-1), pexumy OCTaHOBKM COrlacHO
dopmyne (3.3.2.3.4-2) n pexxumy TopoLueHns cornacHo cdopmyne (3.3.2.3.4-3):

Fyy = mK K,0.D%®h0?; (3.3.2.3.4-1)
Fyp = 1,33h(p;D)/3(0,D,V)?/3; (3.3.2.3.4-2)
Fys = 2h%25D>°, MH, npn 100 M< D; < 1500 m; (3.3.2.3.4-3)

Fy3 = 77,5, MH, npu D; > 1500 m,

roe m —  Ko3(hMUMEHT POpMbI OMopbl B MfiaHe B HanpaBneHuM ABWkKeHus nbaa  (ans
COOPYXXEHWUI KPYroBOTO MOMEPEYHOrOo CEYEHUS U MHOFOYrofibHOro MonepeyHoro
ceveHust m = 0,9 ANsa CoOpYXEHNI NPAMOYroNbHOIO NOMNEPEeYHOro ceyeHnss m = 1);

o —  OQHOOCHas NPOYHOCTbL Nba Ha cxatue, Mla;
Pi - MNOTHOCTb Nbaa, KT/M3;
K, - KO3 (pMLMEHT; KOTOpbIN paccumTeiBaeTcst no dopmyne (3.3.2.3.4-4) 1 yuuTbiBaeT

BMMSHNE Ha HarpysKy COOTHOLUEHWS Mexdy nrowaabio nons A; (9KBMBaneHTHbIN
anameTp nons Dy = 2,/Ai/7r) W OMaMeTpOM COOpPYXeHus D;

Ky —  KoahuumeHT; KoTOpbI onpepenseTca no dopmyne (3.3.2.3.4-5) n yuuTbiBaeT
CKOPOCTb ABMXEHWA Nbaa vV v TonwmHy nbaa h;

1, ecau D,;/D = 10;
K, =41-0,0667(10 — D,/D), ecnin 10 > D, /D > 3; (3.3.2.3.4-4)
0,6,ecnu D;/D < 3;

Ky = (1,6 —20V/h),ecntu V/h < 3 X 1072

(3.3.2.3.4-5)
Ky =1,ecuV/h =3 x 1072,
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Ecnu 3HaveHune Harpysku, onpegensemoe no gopmyne (3.3.2.3.4-1), MeHbLUE 3Ha4YeHWs,
onpegensemoro no c¢opmyne (3.3.2.3.4-2), TO peanusyeTcss pexuMm npopesaHus,
a rmobanbHasi Harpyska, onpegensgemas no dopmyrne (3.3.2.3.4-1), npyuHMMaeTCs B KadecTse
HopMaTMBHOW. POPMYIibl, COOTBETCTBYIOLLINE PEXNMY NPOPE3aHUs, UCNONb3YIOTCS Takke npu
GornbLluon cnnodYeHHocTH €, (4acTb akBaToOpuM, MOKpbITas nbAOM) NbaosB C, > 0,7, korga
Harpyska, COOTBETCTBYOLAA pexuMmy TopoweHua cornacHo dopmyne (3.3.2.3.4-3),
npesblwaeT Harpysky, COOTBETCTBYIOLLYIO pexumy npopesanHuns cornacHo
dopmyne (3.3.2.3.4-1) co ckopocTbio gpenda nbgos V = 0,01 m/c.

PexxMMm ocTaHOBKM NbAMHbI peanuayeTcs, ecrnv 3HavyeHue Harpysku, onpegengemoe no
dopmyrie (3.3.2.3.4-2), MeHbLUEe, 3Ha4YeHus, onpegensemoro no dopmyne (3.3.2.3.4-1), n npu
3TOM BbIMNOMIHAETCA OOHO M3 Tpex YCnoBuMK: nnowadb nbavH mana ( Dy <100 wm);
CMMOYEHHOCTb NbAoB Mana (C, < 0,7); 3Ha4YeHne Harpy3k1 OT TOPOLLEHUS, ONpeaensemMoe no
dopmyne (3.3.2.3.4-3), MeHbLUe 3Ha4YeHMsl HarpyskM OT OCTaHOBKW, OMpeaensieMoro no
dopmyne (3.3.2.3.4-2). [lpn peanusaumm pexumma OCTaHOBKM rnobanbHas Harpyska,
paccunTaHHas no gopmyne (3.3.2.3.4-2), npyHUMaeTCcs B Ka4eCcTBE HOPMATUBHOMN.

Pexum TopoweHus peanu3yeTcs,, eCnu 3HavyeHue Harpysku, onpegensemoe no
dopmyne (3.3.2.3.4-2) MeHbLUE 3Ha4eHus1, onpegensiemoro no gopmyne (3.3.2.3.4-1), v npu
BonbLuon cnnoyYeHHocTH NbAos (C, > 0,7) 1 6onbluoi nnowaau NbanH Dy > 100 m) Harpyska,
COOTBETCTBYIOLLLAA peXMMY TopoLueHust cornacHo opmyne (3.3.2.3.4-3), MeHbLUEe Harpysku,
COOTBETCTBYIOLLEN peXMMY npopesaHus cornacHo gopmyne (3.3.2.3.4-1) npuV = 0,01 m/c,
HO Bonblue Harpy3ku, COOTBETCTBYHOLLEN PEXUMY OCTAHOBKM corriacHo doopmyne (3.3.2.3.4-2).
Mpn BO3HUKHOBEHMM pexuMma TopolweHusa rnobanbHas Harpyska, onpegendemas no
dopmyre (3.3.2.3.4-3), npMHUMaETCA B Ka4eCTBe HOPMAaTUBHOWN.

3.3.2.3.5 [Ing BMep3LUMX B fie[ COOPY>KEHUI MPU Mano N3MEHSIOWNMCS B TEYEHNE CYTOK
YpOBHE BOAbl pacyeT rnobanbHbIX Harpy3ok BbINONHAETCA no dopmyne (3.3.2.3.4-1)
npn V = 0,01 m/c. Ecnn coopyxeHne BMep3no B Nnen Ha Cpok Bonee Tpex CyTok npwu
TemnepaType oKpyxatLen cpeabl Huxe — 5 °C, To rmobanbHasa Harpyska onpegensercs no

dopmyne
F,r = 1,6mK,0.D%85h%°, (3.3.2.3.5)
f

3.3.2.3.6 3a TOYKy NpuUNoXeHUs paBHOAEWCTBYIOLLEN NeAOBOro AaBNeHUs NPUHUMAKOT
TOUKY, HaxoAdALLYytoCH Ha paccToAHUN 0,3h HUKE pacvYEeTHOro YPOBHSA BOAbI.

3.3.2.3.7 mobGanbHasa Harpyska OT BO3OENCTBMSA TOpOCa Ha O4HOOMOPHYK nnaTtgopmy
C BepTuKanbHbIMKM  OOpTamMmn  onpedensieTcs  CyMMWPOBaHMEM  Harpy3ok OT  €ro
KoHconuanpoBaHHOro crnos F. un kunga F,.

3.3.2.3.8 MmobanbHasa Harpyska 0T KOHCONMANPOBAHHOIO Cros TOpoca Ha O4HOOMOPHYHO
nnatgopmMy C BepTuKanbHbiMKM 6opTamu onpegensetca no dopmynam (3.3.2.3.4-1) —
(3.3.2.3.4-3) npu noacTtaHOBKE B HMX BMECTO h TOMLIMHBbI KOHCONMAWPOBAHHOIO cnos h.,
a BMeCTO g, — MPOYHOCTU KOHCONUAMPOBAHHOW YacTn Topoca a,..

3.3.2.3.9 MobGanbHasa ropusoHTanbHas Harpyska OT Kund Topoca Ha OAHOOMOPHYH
nnatgopmMy ¢ BepTUkanbHbiM1 BopTamm onpegenseTtca no dopmynam:

hr—ho)uye hx=heo)\.
Fia = u(hy — ho)D [H29%e 4 o, | (14 Lih), (3.3.2.3.9-1)

sz = Vetg(/)k(hk - hc)[DWk + (hk - hC)Wk] + CkaD + zcka(hk — hc), (33239-2)

Fk = Fkl’ ecnum sz > ZFkl; (33239‘3)
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_ 9 _FriFkz
F, = 2752 acny F; > 2F,,, (3.3.2.3.9-4)
2F1+Fg2

roe u=tg(45°+ @, /2);
Ye = 9(1 - pk)(pwat - pi);
hy —  ocagfka Kuns Topoca;
Ck —  cuenneHne matepuana kuns Topoca, MMa;
Pk —  yron BHYTPEHHEero TpeHus Kuns Topoca;
Pk — KO3 ULUMEHT NOPUCTOCTU (NYCTOTENOCTUN) KNS TOpOCa;
Pwat —  NINOTHOCTb MOPCKOW BOAbI, KT/M?;
W, —  WIMpUWHa KUnsa Topoca NepneHanKynsapHO ero poHTY, M.

3.3.2.3.10 3a TOouKy NpUNOXEeHNs paBHOAEWCTBYHOLLEN FOPU3OHTaNbHOW rnobanbHom
Harpy3kun OT KOHCONWOMPOBAHHOIO Cros TOopoca MPUHMMAeETCA TO4Ka, HaxoAdswascs Ha
rnybuHe 0,3h, OT MOBepxHOCTU BoAbl. [MonoxeHve paBHOAEWNCTBYIOLLEN FOPU3OHTaNbHON
COCTaBNAWOLWEN Harpyskm OT Kuna npuHumaeTcsd paBHbiM 1/3(hi—h,) HWXKe rpaHulbl
KOHCONMANPOBAHHOIO CrOA.

MakcumanbHaa BbiCOTa HarpoMOXAaeHus nefsHbix OBMOMKOB nepen OAHOOMOPHON
nnatopMon ¢ BepTUKanbHbIMK BOopTaMm NpMHMMaETCA paBHOWM 8 TOMLWMHAM OKPYXKatoLLEero
POBHOrO nbaa.

3.3.2.3.11 [nobanbHasa Harpyska npuv B3aUMOLEWNCTBUM POBHOIO WM HACIOEHHOro
©e3rpaHMYHOro Nbaa ¢ MHOrOOMNOPHOW NIaTOPMON, CoAepXKalLllen B paoHe AeNCcTBUS fnbaa
OOHOPSIAHYID CUCTEMY M3 BepTMKamnbHbIX UMAUMHOPUYECKUX KOFOHH KOMUYEeCTBOM U,
onpegensieTca no gopmynam:

E, = 0,85F;K;K;[1 4+ (n — 1)(cos a; + 0,3 sina;)]; (3.3.2.3.11-1)
k, =0,83+0,17n"1/2; (3.3.2.3.11-2)
0,7 + 0,06(L/D — 1),ecnu L/D < 6;
, = { (3.3.2.3.11-3)
1, ecmu L/D > 6,
roe n —  KOnu4ecTBO Onop;
F, —  CyMMapHas Harpyska Ha BClo nnatdgopmy;
Fy —  Harpyska Ha OAMHOYHYIO KOMOHHY B TEX Xe NnefoBbIX YCIOBUAX, onpeaensemMas no
dopmynam (3.3.2.3.4-1) — (3.3.2.3.4-5);
a; —  yronm Mexgy HanpaeneHneM OBWKEHUS NbAa U HOPManbio K (OPOHTY COOPYXKEHUS;
K1 — KO3 PULMEHT; YUYMTBIBAKOLLMIN HEOAHOPOAHOCTL CBOWCTB NbAa;
K, —  KO3I(MULUMEHT; YYMNTBIBAKOLLMIN B3aMMHOE BNMSHWE (DPOHTAmNbHbIX KOMNOHH;
L —  paccTtosHue  Mexay ~LUeHTpamu  COCedHVMX KOMOHH  BAonb  poHTa, M,
(cm. puc. 3.3.2.3.11);
D - AVaMeTp KOJTIOHH, M.

®opmynbl (3.3.2.3.11-1) — (3.3.2.3.11-3) cnpaBegnvebl npu L/D > 2. B NpOTMBHOM
crny4yae, HarpysKy Ha BCe COOpYXeHue crnefyeT onpenensTb, Kak Harpy3Ky Ha NpOTsHKEHHOe
coopyxeHue anvHon L(n-1).
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Puc. 3.3.2.3.11
MHoroonopHasi nnatdopma

3.3.2.3.12 [nobanbHasi ropusoHTanbHas Harpyska npu BO3AEWCTBMM OrPaHUYEHHOro
NeaoBOro nons Ha OgHOPSIAHYK CUCTEMY KOJTOHH BblGMpaeTcs, kak MMHMManbHOe 3Ha4YeHue
N3 3Ha4vyeHWn, onpegeneHHblx no dopmynam (3.3.2.3.11-1) n (3.3.2.3.4-2). [lpn aTom
B dhopmyne (3.3.2.3.4-2) D cnenyet 3amMeHUTb Ha nD.

3.3.2.3.13 [nobanbHasa ropnsoHTanbHaa Harpyska npu B3anmogencTsumM poBHOMO Mnm
HaCMNOEeHHOro Ges3rpaHMYHoOro fbaa C MHOFOOMOPHOW NNaTtdopMon, coaepkallel B panoHe
OencTBMa nbAa MHOMOPSAHYIO CUCTEMY W3  BepTMKamnbHbIX UMAUMHAPUYECKUX KOMOHH
KONM4YEeCTBOM n, onpeaensieTcs no gopmynam:

F, = 0,85nF, K, Ks; (3.3.2.3.13-1)
0,7,ecnu L/D > 5
5 = { (3.3.2.3.13-2)
0,45+ 0,05L/D, ecnu 5 <L/D < 3,
roe K3 —  KO3I((PUUMEHT; yYnNTBIBAIOLLMIA B3AVMHOE BNUSIHAE KOJOHH;
F, K, — com. 3.3.2.3.11.

Mpu L/D < 3 rnobanbHasa Harpyska onpeaensieTcs Kak Harpy3ka Ha MHOroomnopHYHo
nnatcopmy npu 3abuBaHumn nbaa mexagy onopamu (cm. 3.3.2.3.16).

3.3.2.3.14 [nobanbHas ropusoHTanbHasg Harpy3ka npu BO3AEWCTBMU OrPaHUYEHHOro
negsiHOro Momns Ha MHOrOpPSAHYH CUCTEMY KOMOHH onpeaenseTcs creaylowum obpasom.
Mpy gBvXeHUn Nbaa B HaNpaBnNeHUU HopMarm K IMHUKU, coeuHSAILWen ppoHTanbHbIe Onopbl,
NPOn3BOANTCSA CpaBHEHME Harpy3ok no dopmyne (3.3.2.3.11-1) ana poHTanbHbIX ONop U No
dopmyre (3.3.2.3.4-2) nyTem 3aMeHbl B HEW D Ha n, D, rae ny — 4nMcno opoHTanbHbIX KOFIOHH.
MuHuUManbHasa U3 3TUX Harpy3ok NPUHNMaETCH B Ka4ecTBe HOPMaTUBHOMN.

3.3.2.3.15 [lpn BMep3aHUM MHOropsi4HOM CUCTEMbI KOMOHH B nen rnobanbHas
ropusoHTanbHasa Harpyska onpegensierca no oopmynam:

Fpor = FiKsy, (3.3.2.3.15-1)

Ky =n, ecnn L/D > 4; (3.3.2.3.15-2)
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K3r =n(0,5+L/8D),ecrm 2 < L/D > 4, (3.3.2.3.15-3)
roe Fif - Harpyska Ha OfHy ornopy, BMep3LLyto B nef, onpeaensemas no copmyrne (3.3.2.3.5).

3.3.2.3.16 mobanbHasa Harpyska Ha MHOroonopHy nnatgopmy npu 3abveaHun Nbaa
Mexay ornopamu ornpegensaeTtcs no opmyne

Fn, = 0,8Fy;. (3.3.2.3.16)

3.3.2.3.17 [nobGanbHad Harpy3ka Ha MHOIOOMOPHOE COOPYXEHME OT TOPOCOB
onpeaenseTcs nyTem CyMMUPOBAHUA Harpy3ku OT KOHCONMWAMPOBAHHOIO CIOSA U KU Topoca.
MmobanbHas Harpyska OT KOHCONMWAMPOBaHHONO Crios Topoca onpegenseTrca Mo
dopmyrie (3.3.2.3.13-1). lNpwn atom F; BbluncnseTca cornacHo 3.3.2.3.4 nyTeM noacTaHOBKM
CBOWICTB KOHCONMWAMPOBAHHOIO Ccrnosi Topoca. [mobanbHas Harpyska OT Kuns Topoca
onpefenseTcsd Kak CyMMa Harpy3oKk Ha OTAerlbHble Ornopbl C YY4EeTOM  JOKarbHbIX
XapakTepuCTUK TOPOCa Ha KOHTAaKTe C KaX4oWn U3 orop B MOMEHT BPEMEHU, COOTBETCTBYIOLLUN
MakcMMarnbHomn rnobanbHOn Harpy3ke. [Ina aToro paccmaTpuBaroTCA HECKOMbKO MOMOXEHNI
TOpOCa OTHOCUTENbHO OMop, U BbIBMpaeTcs NONOXeHUe, COOTBETCTBYIOLEE MaKCMMarbHON
Harpyske. Harpyska OT Kung Topoca Ha Kaxaylw u3 onop onpegensierca  no
dopmyrne (3.3.2.3.9-1) nytem 3ameHbl (hi-h,) Ha (hy;(t) — h.), roe h;(t) — ocagka kuns
y i -Oi onopbl B MOMEHT BPEMEHM t.

3.3.2.3.18 TlopusoHTanbHaa F,. BepTukanbHas FE,. cocTtaenswowmne rnobansHon
Harpy3ku OT POBHOMO WM HaCMOEHHOro fbda Ha NNatdopMbl C PaCLUMPSIOLMMUCA BHU3
KOHU4Yecknmu 6optamm (KOTOHHaMM) UNKN Ha BepTUKanbHble NNaTdopMbl C pacLLUMPSAOLLNMNCS
BHM3 KOHWYECKMMM BCTaBKaMu, WM Ha MHOrOYrosibHble COOPYXEHUS C aHanornyHbIMU
HaKNoHHbIMK BopTamMn B KBa3MCTaTU4ECKOM NPUBRMKEHNM onpeaensanTca No opmMynam:

— 2 2 2 2 .
Fre = Ky[A10h? + AypyarghD? + A3pyargpihy(D? — DE)|A4; (3.3.2.3.18-1)
— 2 2
F,c = ByFyc + KyBypyargp1 he(D? — DE)], (3.3.2.3.18-2)
roe of —  MPOYHOCTb fbAa Ha M3rub;
D —  AnaMeTp KOHyCa Ha ypOBHE BaTEPrMHUK;
Dy —  OuameTp KOHyca Ha BbicoTe hz = min(h,,, hp);
hy —  BEpXHAA OTMEeTKa KOHUYECKOWM YacTu nnatopmbl (KOMOHHbI) (CM. puc. 3.3.2.3.18-1);
h, = 2h;
1 —  MOPUCTOCTb NeasHbIX OGMOMKOB Ha MOBEPXHOCTU COOPYXEHMsT (Npu OTCYTCTBUM
OaHHbIX MOXET NpUHMMaThbea p; = 0,6);
Ky - KO3 ULMEHT; 3aBUCALLMIA OT CKOPOCTU apenda nNbaoB, KOTOPbIA onpeaenseTcsa no
dopmyne (3.3.2.3.18-3);
Ay, Ay, Az, Ay, By, By — KO3 DULMEHTHI, 3Ha4yeHus KOTOPbIX npuBeaeHsbl Ha
puc. 3.3.2.3.18-2 — 3.3.2.3.18-6;
R —  MakCcMMarnbHO BO3MOXHasi BbICOTa HanonsaHus nbaa Ha nnatgopmy, NpubnmxeHHo

onpegensemas no dopmyne (3.3.2.3.18-4);

1, eciu V <0,5m/c

Ky = {1 +0,7(V —0,5),eciu V > 0,5 M/C; (3.3.2.3.18-3)
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( 34+4hnputD/l. = 2,0
Shsina npu D/, < 0,5

hy = . 3+h(4-5si ; 3.3.2.3.18-4
m {5hsma+%w/lc—05) ( )
\ mpu 0,5 < D/I, < 2,0,
roe a —  yron HakrnoHa 6opTa K rOpu3oHTY;
_ ER? 1/4
le = (12pwg(1—v2)) !
E - MOAYMb YNPYrocT POBHOIO UMW HacrnoeHHoro neaa, MMa;
v - koadppumumenT MNyaccoHa, v = 0,3.
1 | |
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Puc. 3.3.2.3.18-1
MnaTdopmMa ¢ pacLUMpPSIOLLIMMUCS BHWU3 KOHUYECKMMY BGopTamu
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Puc. 3.3.2.3.18-2
3HaueHuns koapdULUMEHTOB A4, 4,
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3HaveHusa koapduumeHTa A; B 3aBUCUMOCTH OT yrna HaknoHa 6opta nnatgopmbl Npu pasnuyHbIX
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Puc. 3.3.2.3.18-4
3HayeHus koahpuumeHTa A, B 3aBUCUMOCTU OT yrna HakrnoHa 6opTta nnaTdopmbl NpU pasnuyHbIX
KoapuumneHTax ero TpeHus f co Nbaom
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Puc. 3.3.2.3.18-6
3Ha4veHusa ko duumeHTa B, B 3aBMCMMOCTM OT yrna HakrnoHa 6opTta nnatgopmbl Npy pasnnyHbIX
KoapduumneHTax ero TpeHns f co fbaoMm

3.3.2.3.19 [nobanbHasi ropu3oHTanbHasa 1 BepTUKaribHas COCTaBNAOLWME Harpy3kn OT
POBHOrO MMM HaCNoOeHHOro fbAa Ha NnaTgopMbl C PacLUNPAOLLMMUCA BBEPX HAKNOHHbLIMU
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6optamu onpegensiTca no ¢opmynam (3.3.2.3.18-1), (3.3.2.3.18-2) nytem 3aMeHbl B
HUX Pyar HA (Pywar — Pi), NPUHUMAs h, = h 1 onpegenss D, Ha OTMETKe, COOTBETCTBYIOLLEN
HW3Y HaKITOHHOM YacTu NnatdopMbl (KONOHHBI).

3.3.2.3.20 Tlpu noasmxke negsHoOro nons, cMep3Lerocs ¢ nNatgopmMon C HaKNMOHHbIMU
6opTamu nnn ¢ NNaToOpPMon C KOHUYECKMMU BCTaBKaMu, ropusoHTarnbHas cocTaBnswowas
rnobanbHOn Harpysku onpegensieTca no gopmyrne

F; = 1,6kpa.D%>h%?, (3.3.2.3.20)

roe ke — koapbdumuMeHT, 3aBMCALLMA OT yrma HaknoHa 6opTa, 3HAYEHWs KOTOPOro nNpuBedeHb
B Tabn. 3.3.2.3.20.

Taobnwnuya 3.3.2.3.20
3HayeHus KoadcdmumeHTa k., B 3aBUCUMOCTHU OT yriia HaknoHa a ob6pa3yrLmnx KoHyca nmbo
NOBEPXHOCTU rPaHEeN K rTOPU3OHT

Yron HaknoHa obpasytoLlen KoHyca 45 60 75
(NoBepXHOCTEN rpaHeit) K ropuU3oHTY a rpag
kg 0,6 0,7 0,9

3.3.2.3.21 [nobanbHasi Harpy3ka OT TOPOCOB Ha NnaTgopMbl C HaKNOHHbIMK BopTamu
onpegensieTcs NnyTeM CyMMMPOBaHUS Harpy3kn OT KOHCONMOMPOBAHHOW YacTu Topoca U KUnsi
Topoca. [nobGanbHas Harpy3ka OT KOHCONMAMPOBAHHOIO Crosi Topoca onpeaenseTcsi no
dopmynam (3.3.2.3.18-1) — (3.3.2.3.18-4), B KOTOpble BMECTO NapaMeTpPoB POBHOIO
(HacnoeHHoro nbga) NOACTABNAKTCA NapamMeTpbl KOHCONMMAMPOBAHHOM 4acTu Topoca.
"mo6anbHasa Harpyska OT Kuns Topoca Ha nnaTgopMbl C HAaKNMOHHbIMK BopTamu onpeaenseTca
no dpopmyne

Eee = Fysina, F,, = F cos a, (3.3.2.3.21)
roe F, onpegensetcsa no opmyne (3.3.2.3.9-1).

Mpn guHamu4eckmx pacyetax coopyxeHun B dopmyny (3.3.2.3.9-1) noacrtaBnsieTcs
Tekyllee 3HayeHue hy(t), onpegensemMoe ero noasoaHon dOpPMON.

Touka NpuNoXeHusa rnobanbHbIX CUIT OT KOHCONMMOMPOBAHHOW YacTuU U Kuns Topoca
npuvHuUmaeTcsa cornacHo 3.3.2.3.10.

3.3.2.3.22 T[lpoTskeHHOCTb NegoBoro nosica nnartgopmebl [, M, AoMKkHA ObITb HE MEHee

= A100 + Zalhc’loo ’ (332322)
roe Ajgo —  MakcumarsbHbIA pa3max U3BMEeHEHUs YPOBHS MOPSi OTHOCUTESNbHO CPeHE YPOBHS, M,
BO3MOXHbI 1 pa3 B 100 neT;
a, —  ko3ppumumeHT 3anaca; a; = 1,1;
hc100 —  TOMWMHA KOHCONMWMAOMPOBAHHOrO crosi Topoca, Bo3moxHaa 1 pas B 100 net

(B OTCYyTCTBME TOPOCOB TONLWKMHA POBHOIO Ui HACNOEHHOro J'Ib,D,a), M.

BenununHa [ oTknagbiBaeTcs CUMMETPUYHO OTHOCUTENBHO CpeaHero ypoBHA BOAbl BBEPX
1N BHUS.
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3.3.2.3.23 JlokanbHble NegoBble JaBAEHUS HA KOHCTPYKUMK B panioHe NefoBoro nosca
KOHWYecKon nperpagbl onpegenatoTcs no popmyrne

— 2
p=4, (1 +2 /—) Y& Mna, (3.3.2.3.23)
A1) 85
roe 0. —  cpefHee 3HaveHve npegerna nNpPoYHOCTWM Nbaa Ha oxatue, MMa. lMpu oTcyTcTBUM

OaHHbIX O CpefHen MPOYHOCTU NbOOB B KayecTBE NEepBOro I'IpVI6]'IVI)KeHVIF| MOXHO
OopueHTUpoBaTbCA Ha cneayruee CoOoTHOLWEeHne!:

g, = 0,755100,

roe % — 3HayeHne npedena MNPOYHOCTM fbOa Ha CxaTve, OTBevalollee
nostopsiemoctn 1 pas B 100 nerT;

Ay - nnowiagb KoOHTaKkTa, M2
a - yron HakrnoHa obpasyoLen KOHyca K ropusoHTy, rpag.; 18° < a < 72°.

Mpn a < 18° paBneHwe p onpegensertcsa kak npu 18°; npu a > 72° pgaBneHve p
onpegenseTca kak npu 72°%; npu p > 10 MlNa gaeneHue p npuHumMmaeTca paBHbiM 10 Ma.

JlokanbHble nefoBble [OaBnNEHUS Ha KOHCTPYKUMM B paMioHe nefoBoro nosdca
BepTMKanbHOW nperpagbl ONpeaenstoTcsa no BblenpuBedeHHoOW ¢opMmyne, B KOTOpOK
creflyeT onycTuTb COMHOXUTENb a /8,5.

3.3.2.3.24 JlokanbHble NefoBble OaBrieHUst Ha KOHCTPYKLMM B panioHax Bbile U HUXe
neposoro nosica (cm. 3.3.2.3.23) onpegensawTcs Kak 4acTb AaBfIEHUA Ha KOHCTPYKUUK
nefoBoOro nogdca.

JlokanbHble  nefoBble  OaBNEeHUS Ha  KOHCTPYKUMW  HWKe  nefoBoro  nosica
npoTskeHHocTblo 0,5h, onpenenalTcA B COOTBETCTBUM C 3aBUCUMOCTbIO p, = p/4, HO
He meHee 2 MIla, roe p cootBetcTByeT 3.3.2.3.23. BenuunHa negoBbiX AaBNEHUA HUMXKE
yKa3aHHbIX 30H (ecnu Takoe BO3MOXHO) OOSMKHA ONpeaensaTtbCs C y4eToM OCOBEeHHOCTewn
negoBo 06CTAaHOBKKM panioHa SKchnyaTauuu.

JlokanbHble NnegoBble AaBreHUs Ha KOHCTPYKLNMN BhiLLe NTe0BOro nosca B 30He AeNCTBuUs
napyca TopoCa OnNpeaeniainTca B COOTBETCTBUM C  3aBUCUMOCTLIO p, =p/8 , HO
He meHee 1,5 Mla, rge p cootBeTcTByeT 3.3.2.3.23.

3.3.2.3.25 Tlpn pacyeTte BepTUKamNbHbIX UWIVMHOAPUYECKUX WU NPSMOYrONbHbIX
nnatcopm cnegyeT yuntbiBaTh obnegeHeHne. ObnegeHeHne NnpuBoOaUT K OOMNOMHUTENbHOM
BEPTUKanbHOW Harpy3ke OT MacCbl HapoCLlero nbda WM OOMNOSIHUTENbHON rOpPU3OHTanbHOM
Harpyske 3a cyeT yBeSIMYeHUs nornepeyHbIX pasMmepos nratgopMebl.

[Mpwn pacyeTe COOPYXEHUIN C HAKNOHHbIMK BopTamu criegyeT yunTbiBaTb UBMEHEHUE yrna
HaKNoHa NOBEPXHOCTM NraTtdopMbl 3a cHET 0bneaeHeHus.

TonuwmHa Hapoclero Ha KOMOHHY nbaa A; , M, M3-3a KonebaHuh YpPOBHSA BOAbI
onpegensietcsa no oopmyne

A;= (0,0054 + 0,00146| T, | )N, (3.3.2.3.25-1)

roe Tcp - cpefHAsa oTpuuartenbHaa Temnepartypa 3a nepuof N B OHAX, B TeYeHUe KOTOpOoro
npouncxogunt obneneHeHne onop.

Yctonumsoe obneneHeHve HauvvHaeTca yepe3 10 — 15 gHen nocne ycTaHOBNEHUSA
oTpuuaTteneHbix Temnepatyp. ObnegeHeHne 3akaHYMBaETCA NPU MNONOXUTENbHbBIX AHEBHbIX
Temneparypax BecHOW, Nnbo Korga cpegHecyTodHasa TemnepaTypa npesbiwaeT —2 °C.

BbicoTa obGnegeHeBLlero ydactka onopbl h, paBHa pPasHOCTM Mexgy OTMeTKaMu
MaKCUMarbHOro YpOBHSI NMOBEPXHOCTM BOAbI BO Bpemsda npunuea (C ydetam aTMoOcdepHOro
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OaBMNeHUs 1 LWITOPMOBOrO HaroHa) M MUHUMAarbHOIO YPOBHA MOBEPXHOCTU BOAbl BO BpeMS
oTnuea.

[MoroHHbIM Bec Hapoclwero rnegsHoro obpasoBaHMs Halm BOONb  KOHTypa
KonoHHbl, MH/m, onpegensetcs no gopmyne

Gy = 0,8h,A;gpn, (3.3.2.3.25-2)
roe pn - NNOTHOCTb HAPOCLLEro nbaa, Kr/m3.

3.3.2.3.26 [InHamun4eckme acnekTbl negoBbix Bo3gencteum Ha MCI.

[nHammyeckme acnekTbl NegoBbIX BO3OENCTBUIA OOIMKHbI paccMaTpuBaTbCsl Npy pacyeTax
mMecTHon npoyHocTn MCI1, a Takke Npu aHanmse BUGpaLMM COOPYXEHWUIN, onpedensiowen
ONAacHOCTb YCTanoCTHOMO paspyLlUeHUs 3MEMEHTOB KOHCTPYKUMM WU YCNOBUA HOPMarnbHOM
paboTbl KOMaHAbI.

Npn oOueHKe [OMHaAMUYECKMX acnekToB fefoBbiX BO3OEWCTBUMM Ha nnatdopmbl C
BepTMKanbHbIMK BopTamm gonyckaeTcst NpeacTaBnsaATb NeJOBY Harpysky B BUAE CUHycouabl
C pasMaxoMm, paBHbIM MOSIOBUHE MaKCMMarnbHOW Je40BOM Harpy3ku, AOEUCTBYHOLLEN Ha
HEMOOBWXKHOE COOpyXeHue. B kauyecTBe nepuoga HarpyXeHust nns  npubnmKeHHbIX
BbIYMCINEHNN MOXHO UCMONb30BaTb CrieaytoLyto dopmMyny:

_ 600n%2p08
~ VE

T O, C. (3.3.2.3.26-1)

Mpn paccMoTpeHnn AMHAMUKN COOPYXXEHUI C HAKNOHHbIMK BopTamMu NeaoBy0 HarpysKy
cnegyeT 3agaBaTb B BuAe CUHycoudbl C pasMaxoM, PaBHbIM MOSIOBUHE MaKCMMarbHOW
nefoBOW Harpysku, OEWCTBYIOLWEW Ha HENoOABWXKHOE coopyxXeHue. B kayectBe nepuoga
HarpyXeHusi onst npUGNMKEHHbIX BbIMUCIIEHNI MOXHO UCMOSb30BaTh CrieayoLyo dopmyny:

T = 7h/V. (3.3.2.3.26-2)

Ecnu neproa negoBoro Bo3aencTBmA OkasbiBaeTcs 61IM3KMM K COOCTBEHHBLIM nepuogam
MCIT, cnegyeT OONOSHUTENBHO BLIMNOMHUTL aHanM3 BMOpaunn nnatgopmbl Nog AENCTBUEM
nepoBbiX obpasoBaHun. [duHamMuka COOpPYXEHWss NOA4 BO3AEWCTBMEM fbAda [LOSDKHA
paccunTbIBaTLCS MO cneumanbHbIM nporpaMmmam, oao0peHHbIM Pernctpom.

3.3.2.3.27 3HayeHunda nefoBbIX HArpysoK U AMHAMMYECKUE acheKkTbl UX BO3AENCTBUS
Ha MCIT wmoryT OblITb YTOYHEHbl Ha OCHOBE [aHHbIX HaTypHbIX HabnwaeHun wnu
nabopaTopHbIX NCCNEAOBaAHUI, a TakKe Ha OCHOBE UCMONb30BaHUA cneunanbHbIX MeTOOAMK U
nporpamm, ogobpeHHbIX Pernctpom.

3.3.2.4 Cencmunyeckune Bo3OeNCTBUA.

3.3.2.4.1 3Okcnnyataums MCI1 B celCMMYECKM aKTUBHBIX paloHaX CoMpshkeHa C
OENCTBMEM Ha MX KOHCTPYKUMM 3HAUYUTESbHbIX MO BEMUYMHE HArpy3okK, MOryLimMx NpuMBecTu K
BecbMa HebraronpusTHbIM MNocneacTeusiM. B psge panioHOB CeNCMMYECKOe BO3OENCTBUE
MOXeT CTaTb pacyeTHbIM Cly4YyaeM HarpyxeHus, onpefensowmm KOHCTPYKTUBHbIE
peweHnsa MCIT.

MCTI1 gosmkHbI TPOEKTMPOBATLCA M AKCMNyaTUPOBaTLCH Tak, YTOObI:

noa BO3dencTBMEM npoekTHoro 3emnieTpsiceHns (M3) He cospgaBanacb yrposa
©es3onacHoOCTU nogen, 3arpasHeHnsa cpedbl Npogyktammu Hedoterazogobblum M coxpaHsnach
PEMOHTOMPUIrOAHOCTb COOPYXeHus u obopyaoBaHus; npu atom B MCI1 pgonyckaeTtca
nosBrneHne NOBPEXAEHN, He HapyLIAoLWMX HOpMarnbHYO 3KCNyaTauuio COOPYXeHUs;
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nog BO34eNCTBMEM MaKCUMMarbHOro pacyeTHoro 3emneTtpsaceHus (MP3) He npousowno
onpokugbieaHnss MCI1 n kaTacTpoduyeckoro 3arpsi3HEeHWs BOOHOW cpenbl; Npu 3TOM
AOMYCKalTCS MHble NOBPEXAEHMS, HapyLUaoLWmMe HOpMarbHYH 3KCNyaTauuio COOPY>KEHUS.

CenicmocTonkocTe obecneuvmBaeTcs: BblOOpoM GnaronpusaTHOW B CEMCMUYECKOM
OTHOLIEHUN NNOLWaAKM  CTPOUTENbCTBA,  KOHCTPYKTUBHO-MMAHMPOBOYHOM  CXEMbI U
MaTepuarnos, npyMeHeHnem crneymnanbHbIX KOHCTPYKTUBHbIX MEepPONPUATUN,
COOTBETCTBYIOLLNM pacyeToM KOHCTPYKLMH, KauyeCTBEHHOCTbHO BbIMOMHEHUS
CTPOUTENBHO-MOHTaXHbIX paboT, BkntodeHneM B npoekTbl MCIT cneumanbHoOro pasgena o
nposegeHnn B NpoLecce aKCnyatauumn COOPY>KEHUS CReXeHUs 3a 3eMNeTpsiCEHNSMM.

3.3.2.4.2 Tpn NpOeKTUpOBaHMUM KOHCTPYKLMI crnegyeT yduTbiBaTb, YTO CENCMUYECKUE
cvnbl MOryT umeTb Noboe HanpaBneHne B NMPOCTPAHCTBE, B TOM YMCIe rOPU3OHTarnbHOE Wt
BepTUKarnbHoe.

3.3.2.4.3 B pacuetax cencmocTtomnkoct MCI1 [OmkHbl yuuTbiBaTbCA criegytoline
CenCcMMYecKme Harpysku:

pacnpegeneHHble No ob6bemy COOPYXEHMS U ero OCHOBaHWUS MHEPUUOHHbIE CWIbl,
BO3HMKaIOLLME NPU CENCMUYECKNX COTPSCEHUAX COOPYXKEHUS;

pacnpegeneHHoe Mo  MOBEPXHOCTU  COMPUKOCHOBEHUS  COOPYXEHWa C  BOOOM
rmopoanHaMmu4eckoe [aBrfieHMe Ha COOpYXXEHWEe, BbI3BAHHOE WHEPLMOHHbIM BANAHUEM
KonebntoLencs BMecte C COOPYXXEHMEeM YacTu XUAKOCTH;

rmapoanuHaMmnyeckoe [AaBrieHne, BbI3BaHHOE BO3HMKAOWWMMKW MpU  3eMNeTpsSCeHUM
BOSITHAMU LlyHaMMW.

3.3.2.4.4 Tpun pacyeTe CENCMOCTONKOCTM 0O0PYAOBAHUA U COOPYXXEHUIN, pa3MeLLEHHbIX
B HagBogHom uyactm MCI, cencmuyeckne BO3OENCTBUA 3a4alOTCA  YCKOPEHUSIMU,
nepegaBaeMbIMU Ha 3TU COOPYXEHUss N 0bopyaoBaHME CO CTOPOHbI HECYLLUMX KOHCTPYKLMIA
kopnyca MCI1. Tlpu STOM [JOSMKHbI  Y4MTbIBaTbCA OCOBEHHOCTM  AMHAMUYECKOro
B3aMMOLENCTBUSI pacCMaTpMBaEMbIX OOBEKTOB U COOPYXEHUN.

3.3.2.4.5 MCI1 paccuuTbiBalOTCa Ha cencmmyeckne Bosgencteusa yposHen 13 n MP3
MeTodamu AMHaMu4eckom Teopum cencmoctomnkocTun (OT).

Ha npegBapuTenbHbIX CTagmax NPOEKTUPOBaHUA AOMYCKaeTCs UCNONb30BaHWE NIMHENHO-
cnekTpanbHon Teopun cencmoctomkocTn (JICT).

3.3.2.4.6 Pac4eTbl coopyxeHun no AT Ha M3 BbINONHATCS C NPUMEHEHNEM JIMHENHOTO
BPEMEHHOIO AMHAaMMYECKOro aHanu3a, npu KOTOpOM MaTepuarnbl COOPYXEHWUS U TPYHTbI
OCHOBaHVS MNPUHMMAIOTCS NMHENHO-YNPYrMMKu, a reoMeTpudeckass W KOHCTPYKTUBHas
HENMMHENHOCTb B NOBEAEHNN CUCTEMbI COOPYXXEHNE — OCHOBAHWE OTCYTCTBYIOT.

JInHEeVHBIN  BPEMEHHON AWHAMUYECKUM aHanu3  BbINONHAeTca nunbo  meToaom,
OCHOBaHHbIM Ha pasnOXeHUn peweHnss B psg no ¢dopMam COBCTBEHHbIX KorebaHuwn
coopyXeHusi, nnbo MeTogoM, OCHOBAHHbIM Ha MOLIAroBOM WHTErPUpPoOBaHUN CUCTEM
anddepeHumnanbHbIX YpaBHEHUN.

3.3.2.4.7 Pacuetbl coopyxeHuii no AT Ha MP3 BbINOMHAKTCS € MCMNOMb30BaHNEM JHOObIX
cnocoboB BPEMEHHOTO AMHaMMYECKOro aHanmaa (Kak npaBuno, HENIMHENHbIX, OCHOBAHHbIX Ha
MeTOZA€e MOoLLAaroBoro MHTErpUpoOBaHmns).

HennHenHbIn gUHaMUYEeCKUA aHanu3 OCyLLEeCTBNAETCA Mo cneunanbHbIM MeToaMkam U
nporpammam, ogobpeHHbIx Perncrpom.

Pacuyetbl coopyxeHnun no OT Ha MP3 c npumMeHeHVeM NMHENHOro AMHaMU4eCKOro
aHanusa BbINOMHSAKTCA aHanorMyHo pacyeTam coopyxenun no AT Ha M13.

3.3.2.4.8 Pac4etbl MCI1 no T AomkHbl BbIMNOMHATLCS HA pacyeTHbIE akceneporpamMmmbl,
nogobpaHHble (M3 Yncna MHCTPYMEHTanNbHbIX 3anvucen, aHanoroBbiX UM CUHTE3NPOBAHHbIX
akceneporpamm) ¢ TakMm 3Ha4eHAMU MakCMMarnbHOrO NMUMKOBOIO YCKOPEHWS a,, B OCHOBaHUM,

YTOObl BENMUYUHBI 3TUX YCKOPEHUN age (npn pacyete Ha 13) n ag‘de (npu pacyete Ha MP3)
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MMenu 3HadeHus1, otTeevarowmne nostopsemoctsaMm 100 n 500 net cooTBETCTBEHHO. [1pn 3TOM
OOJIDKHbI OblTb BLINOJTHEHbI YCINOBUS:

age = k-f-legAloo; (33248'1)
a;nde = k;—ndegAsoo, (33248'2)
roe k% —  ko3hULMUEHT, YyUMTLIBAIOWMIA BEPOSATHOCTL PAcCMaTpUBAEMOro CeMcMocobbITUsS 3a

pacueTHbI cpok cnyx6el MCI ang M3, cm. Tabn. 3.3.2.4.8-1;

kmde  —  koahMULUMEHT, YUNTLIBAIOLMIA BEPOSTHOCTL PACCMaTPUBAEMOro CENCMOCOBLITUS 3a
pacueTHbI cpok cnyx6el MCIN ana MP3, cm. T1abn. 3.3.2.4.8-1;
g - yckopeHune cBoboaHoro nageHus, pasHoe 9,81 m/c?;
Ajgo - BblpaXkeHHas B [ONAX g pacyeTHasd aMnnnTyaa yCKOPeHNs OCHOBaHNS, 3Ha4yeHne A g
npuHMMaeTcs no 1abn. 3.3.2.4.8-2;
Asgp — BblpaXkeHHas B JONAX g pacyeTHad aMnnnTyaa yCKOPEeHNsa OCHOBaHNA, 3Ha4eHne Asgg
npuHMMaeTcs no 1abn. 3.3.2.4.8-2.
Tabnwuuya 3.3.2.4.8-1
PacyeTHbIN CPOK Cryx6bl, NneT kde kmde
10 0,5 0,70
20 0,63 0,80
50 0,70 0,90
Tabnwuuya 3.3.2.4.8-2
PacuyeTHas cencMnYHOCTb NoLaaku McxogHasa cemcMmMYHOCTb NoLankm CTpouTenbCcTea
CTPOUTENLCTBA Jis "e® (Jasstoned) | Josstaned (jdesianed) Gannpl
Oannbl 6 7 8 9
6,5 0,08 0,10 - _
7,0 0,10 0,13 0,17 -
7,5 - 0,16 0,22 -
8,0 - 0,21 0,28 0,36
8,5 - - 0,35 0,49
9,0 — — 0,45 0,61

3.3.2.4.9 Pac4etbl cercmocTonkoctn MCIT no JICT ponyckaetcs BbINONHATL NyTeM
peLLeHNs CTaTUYECKNX 3aay yrnpyroctu, Koraa K COOpYXXeHUAM NpUKnaabiBaloTCsd 00 beMHble
WHEPLMNOHHbIE CUIbl UHTEHCUBHOCTBLIO Fi(ic’), COOTBETCTBYIOLWMNE i-0M hopMe COBCTBEHHbIX
konebaHun.

Ecnu B pacyeTe cuctema «CoopyxeHne-ocHoBaHue» pa3buta Ha oTaenbHble QUCKPETHbIE
0O6beMbl, TO B KayeCTBE WHEPLMOHHbIX Harpy3oK WCMOMb3YKTCH Y3MNoBble WHEPLMOHHbIE
CcuUnbl Fik, AEVNCTBYIOLLME HA 3NIEMEHT COOPYXXEHUSA, OTHECEHHbIN K y3ny k, npu i-on doopme
COBCTBEHHBbIX KonebaHun.

3Ha4YeHnsi KOMMOHEHTOB Py i = 1,2,3 y3MoBblX CUI1 B 9TOM Criyyae onpegensercs no
dopmynam:

P{% = 0.5kykymeag®Bimu; ; (3.3.2.4.9-1)
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mde _ d
ik = 0,5kykymyay®Biny.;, (3.3.2.4.9-2)
roe ky —  KO3(DMUUMEHT, YUMTLIBAIOLIMIA BbICOTY COOPYXEHMS; €ro 3HauYeHWs MPUHUMAlOTCS

paBHbIMU:
1,0 ans coopyxeHuii Boicoton 100 M n 6onee;
0,8 ansa coopyxeHuin BbicoTon 60 M U MeHee;
no nHTepnonaumm mexay 3HadeHnsmu 1,0 n 0,8 ona coopyxeHun Beicoton ot 60 go
100 m;

ky, - KO3(pPULMEHT, yunTbIBaIOLWNIA AeMNMUPYIOLLNE CBONCTBA KOHCTPYKLNIA:
3HaYeHMsA KoaMULMEHTA Ky, MPUHUMAIOTCA PABHBLIMM:
1.0 Ana MeTannMyeckux COOPYXXEHUM W Ans OEeTOHHbIX U XKene3obeTOHHbIX
COOPYXEHUI NpU pacyeTHON CENCMUYHOCTU, He NMpeBbllatoLler 8 6annos;
0,8 onsA GETOHHBIX U >XeNe300EeTOHHbIX COOPYXKEHUW MPU pac4yeTHOW CEeNCMUYHOCTU
cBbiwe 8 6annos;

my — Macca afeMeHTa COOPYXEHUs, OTHECEHHOro K y3ny k (C y4eToM npuCOeaMHEHHON
Macchbl Boabl);

ag® v apde —T0 Xe, uTo B 3.3.2.4.8;

Bi - KO3(pPULNEHT ANHAMUYHOCTU, COOTBETCTBYHOLLNN i- My TOHY COOCTBEHHbIX KOnebaHui
COOpYXeHUS;

Nij — Ko3apuuneHT opMbl COBCTBEHHBbIX KONebaHWi COoOopyXeHus no i- 1n dopme
konebaHun.

3.3.2.4.10 3Ha4yeHve koaprumeHTa hopMmbl 77, ; ONpeaensercs no opmyne

Nikj = Uij 2k Mk 231 Usej €08(6ic) / Xk M X3=1 U (3.3.2.4.10)
roe Uyj —  NpOeKUMM Mo HanmpaBreHuaM j cmelleHun yana k no i-o gopme coBCTBEHHbIX
KonebaHui cCoopyxeHus;
cos(el—kj) - KOCWHYCbI YTTI0B MEXAY HanpaBieHWUsIMU BEKTOPa CEACMUYECKOro BO3AENCTBUS
1 nepemeLLeHnammn Uy, j;
m, —  Macca 3MeMeHTa COOPYXeHUsi, OTHECEHHOro K y3ny Kk (C y4eTomM npucoeauHEHHOM

Macchbl BOAbl).

3.3.2.4.11 3HayeHuna kodddpuuMEeHTa AWMHAMUYHOCTM f; OnpedensawTcs  no
cnegylowmm 3aBucMMocTam (unu no rpadpmkam Ha puc. 3.3.2.4.11):

B(T) =1+2(Bo—1), 0<T; < Ty

T

.B(Ti) = ,80: T1 < Ti < Tzi (3.3.2.4.11)
B(Ty) = .BOTZO'S/Tlo'S; T,<T,

roe Bo, T1, T, - napamMeTpsbl, 3HAYEHWs1 KOTOPbIX AaHbl B Tabn. 3.3.2.4.11;
T; - nepuoa co6CTBEHHbIX KonebaHun nnaTdopmbl, C.

BenuunHa nponssegeHus kB BomkHa cocTaBnsiTb He MeHee 0,80, npn aTom 3Ha4yeHne
koadhdmumeHTa ky, onpeaensieTcs B cootseTcTeum ¢ 3.3.2.4.9.

B nononHeHwue k pacyeTam, BbINONHEHHBLIM C MPUMEHEHNEM CTaHAaPTHbIX pyHKUMI B(T;),
[IONyCKaeTCs Mpov3BOAWUTL PacyeTbl, B KOTOPbIX WCMOMNb3YHTCA CMNEKTPbl peakuum
OOHOKOMIMOHEHTHbIX PacyYeTHbIX aKceneporpamm.



lNpasuna knaccugukayuu, nocmpolku u obopydosaHusi nnasy4ux 6yposbix ycmaHO80K
U MOPCKUX cmauyuoHapHbIx rnnamgopm (Yacme |l)

89

B
30—

=

.y |

| 1
10[ ]
I T, o
0 0,5 10 15 20 25
Puc. 3.3.2.4.11
KoahduumeHTbl amHamuyaHocty B(T;):
kpuBas 1 — ans rpyHToB | kaTeropuu; kpueas 2 — ans rpyHTos | — |1, II, I — lII, 11l kaTeropui npu TonwmHe
BEPXHero cnos rpyHTa He 6onee 20 m; kpuBasa 3 — and rpyHtos | — 11, 11, Il — 111, [l kaTeropmin npu TonwmHe
BEPXHero crnos rpyHta He meHee 40 M
Tabnwuuya 3.3.2.4.11
Kateropws rpyHTOB MO CENCMUYECKUM Bo T; T,
CBOMCTBaM
| 2,2 0,08 0,318
-1, 10, 0= 1 Hg < 20 m 2,5 0,10 0,41
-1, 10, 0=, 1 Hg > 40 m 2,5 0,10 0,81
Mpumevanwnsa: 1. Kateropum | — Il n Il — Il oTBevaloT cny4asm, korga UMeKT MeCTO rPyHTbI, MO

CBOEMY COCTaBYy 3aHMMaloLLMe MPOMEXYTOYHOE nonoxeHve mexagy rpyHtamu | v Il wm 1l n 1l
KaTeropum cooTBETCTBEHHO.

2. H— ToMnwa rpyHToB, NnogctunaemMas rpyHTom | kateropun.

3. Mpn 20 m < Hy < 40 m 3HaveHus napameTpos T; n T, NPUHUMAIOTCS NIMHEWHOW MHTepnonsaumen
MeXxAay 3Ha4YeHUaAMN 3TUX napameTpoB Npu Hg < 20 M 1 Hy = 40 M.

3.3.2.4.12 PacyeTHble 3HA4Y€HUS1 KOMMOHEHT CMeLleHu (gedopMaunin, HanpsKeHnn
UNU yCUNUN) C y4eToOM BCEX Y4yuTbiBaeMbiX B pacyeTe popmM COBCTBEHHLIX KonebaHwuin
COOpPYXeHus criefyeT onpeaenats no opmyne

— q 2
W= |3, W2, (3.3.2.4.12)
roe W —  0606LeHHoe 3HavyeHne KOMMOHEHTOB pacyeTHbIX CMelleHnnd (gedopmMauun,

HaNpPsPKEHUA UNN YCUIUI), BO3HUKLLMX B PACCMaTpUBaeMbIX TOUKaX UMM CEYEHUSIX NOA
BITUSAHNEM CEACMUYECKNX BO3OENCTBUIA;

W;; -  o6obuieHHoe 3HaYeHWe KOMMOHEHTOB CMelleHUn (aedopmaumni, HanpsKeHnd unm
YCUNUIA), BO3HMKLLUMX B PaACCMATPUBAEMbIX TOYKAX WIIM CEYEHUSIX MOA BMUSHUEM
CENCMUYECKMX Harpy3ok, COOTBETCTBYIOLLUX i-1 hopMe cOOCTBEHHbIX KonebaHuii;

q - 4YNCIO yYnTbIBAEMbIX B pacyeTax hopM coOCTBEHHbIX KonebaHuiA.

3.3.2.4.13 Yucno ¢opm COBCTBEHHbIX KOnebGaHun, y4uTbiBaeMblX B pac4yeTax,
BbinonHsemblx no JICT, Boibnpaetca Takum obpasom, YToObl Npu BO3pacTaHUn 3TOro Y1cna
BO3MOXHO ObINo NnpeHebpeyb AanbHENLWNM YTOYHEHNEM pe3yNbTaToB pacyeTa.

3.3.2.4.14 B pacyetax npovHoctun MCIT ¢ y4eTomM cencmMmyecknx BO3LENCTBUN BO BCEX
cnyyasx KOHTakTa OOKOBbIX MOBEPXHOCTEN COOPYXEHUA C TPYHTOM criegyeT ydnuTbiBaTb
BNUSIHWE FPYHTOBbIX CENCMUYECKNX CUIT HA BENUYMHY BOKOBOrO AaBneHus rpyHTa.
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pPyHTOBbLIE CENCMUYECKUE CUIbl NPY pacyeTe COOPYXEHUS cneayeT onpeaendrb U3 eauHoro
OWHaMMYEeCcKoro pacyeTa CUCTEMbI, BKIMOYaIOLLE COOpYKeHUe, OCHOBAHWE U FPYHT 3aChbINKW.

3.3.2.4.15 Tlpun Hannumm B ocHoBaHun MCI1 HecBs3HbIX MM cnabocBA3HbIX PYHTOB
(Hanpumep, MenKo3epHUCTOro necka) ocoboe BHMMaHWE crnefyeT YyAenaATb OUEeHKe
BO3MOXXHOCTU Pa3XMXKEHNA 3TUX FPYHTOB CO CHWXKEHMEM COMPOTUBMNEHUA WX CABUTY nofg
OEeNCTBMEM CENCMNYECKNX Harpy3oK.

3.3.2.5 Harpysku oT rpyHTa Ha QHULLE rPaBUTALMOHHbLIX NNaTgopMm.

3.3.2.5.1 [laBneHnss no KOHTaKTy OMOPHOW MOBEPXHOCTU C FPYHTOBbIM OCHOBaHWEM
Heob6xoauMO 3HaTb ANS UCMOMb30BaHMSA UX B pacyeTax MPOYHOCTU OHULLEBLIX KOHCTPYKLWNA.
YKasaHHble KOHTaKTHblE AaBneHna cnegyet onpenensaTb ¢ ydeTom popmbl nogowwssl MCI1 n
BMAA rpyHTa no oopmynam BHELLEHTPEHHOrO cxaTusi. B Heo6xoaMMbIx crnyvyanx 3Tn AaBneHns
onpefensTcAa MO pesyrnbTaTaM pacyeToB HanpsiXeHHO-AeOPMUPOBAHHOIO COCTOAHUSA
CUCTEMbl COOpPYXEeHue — TPYHTOBOE OCHOBaHWE C WCMOSib30BaHMEM METOLOB MeXaHWKU
CMOLLHOM cpeapbl.

3.3.2.5.2 KacartenbHble HanpsbkeHUst NO MNOBEPXHOCTM KOHTakTa nogowsbl MCI
C rPYHTOBbIM OCHOBaHWEM, 0BYCMNOBIEHHblE BO3OENCTBMEM BEPTUKAmNbHbBIX CUIl, B pacyeTax
NPOYHOCTU, KaK NPaBusio, He YYUTLIBAIOTCS.

3.3.2.5.3 Hawnbonbluee pacdyeTHOEe OaBrieHME Ha OHMLE CO CTOPOHbI FPyHTa B MEpuoa
aKcnryaTtaumm coopyXeHusa onpenensetcad yMHOXEHUeM cpeHero pac4eTHoro AaBneHns Ha
KO3 DULMEHT HEPABHOMEPHOCTM, 3aBUCALLMIA OT CBONCTB rPpyHTa. 3HauyeHns KoaddpuumneHTa
HepaBHOMEpPHOCTU nNpuBefeHbl B Tabn. 3.3.2.5.3 Ang OCHOBHbIX TUMOB PYHTOB.

Tabnwuua 3.3.2.5.3

Twun NOBEPXHOCTHOrO CMos rpyHTa 3HaveHune koadpdmumneHTa
HEepaBHOMEPHOCTH
Wnbl, FAVHBI U CYrMWHKM TEKYYEWN U TEKyYe- NNacTUYHOW KOHCUCTEHLNN 1,2
npv nokasarerne Tekydectu [, > 0,75; necyaHble rpyHTbI pbixXnble
["PYHTBI IMIMHUCTBIE TYrO- N MATKOMIIACTUYHbIE C NoKasaTernem TEKy4ecTu 1,4
0,25 < I, <0,75,, necyaHble rpyHTbl CpeaHen NAOTHOCTM U NITOTHbIE
[PYHTBI IMMHUCTBIE NONYTBEPAON N TBEpAOMN KoHcucTeHumm (I, < 0,25); 2,0
necyaHble rpyHTbl O4YEHb NITOTHLIE; MECKN rPaBESIUCTLIE;
KPYNHOOBMOMOYHbIE FPYHTBI C MECYaHbIM 3anofHUTENEM
MpumeyaHune. 3HayeHne KoapduLmMeHTa HepaBHOMEPHOCTU MPU HEOBXOAMMOCTU YTOYHAIOTCH
C Y4ETOM KOHKPETHbIX MPOEKTHbIX YCNOBUW

3.3.3 JononHutenbHbIe KpUTEpPUU MNPOYHOCTU ANA  KOHCTpykuun MCI1
nefocTomKoro Tuna.

3.3.3.1 Kputepui npegenbHOM NPOYHOCTU ANSA pacyeTa NepekpbITMn HapyXHoro 6opTta
onpenensieTcs BblpaXKEHUSIMMU:

7 = Ren; (3.3.3.1)
T < 0,57R,p, 3.3
roe ount -— Ha|/|6OJ'|bL|J|/Ie HOpMaanble N KacaTelbHble Hal'lpﬂ)l(eHl/lﬂ B 3neMeHTax I'IOI'Iepe“IHbIX

CeYeHMIN paMHbIX 6anok npun OeNCTBUN NOKanbHbIX NEA0BbLIX AABEHUN.
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3.3.3.2 Kputepun npenensHOM NPOYHOCTU AN pacyeTa OTAefNbHbIX KOHCTPYKTMBHbIX
3MIEMEHTOB HapyXHoro 6opTa (MnacTuH, pebep eCTKOCTN) onpeaensieTCcsa BbipaXKeHNeM

P, < Pu/v, (3.3.3.2)
roe B, —  pacyeTHas Harpyska Ha KOHCTPYKTMBHbIN 3nemeHT, OOyCrnoBneHHasi rokKanbHbIMU
neaoBbIMU AABMEHUSAMU;
P, —  npedenbHas Harpyska Ha KOHCTPYKTUBHbIV SMEMEHT;
y - KoaphMuMeHT 3anaca no npeaenbHon Harpyske, paBHbIN:

1,2 — ansa cneyunanbHbIX KOHCTPYKTUBHbIX 3JTEMEHTOB;
1,1 — Ans OCHOBHbIX KOHCTPYKTUBHbIX 3J1EMEHTOB.

3.34 Ocob6eHHOCTM pacyeTa NPOYHOCTU KOHCTPYKLIMA NnefoBoro nosica.

3.3.4.1 [Tllpun pacyeTe MNPOYHOCTU KOHCTPYKUMM Ha [OencTBue nefoBbliX Harpysok
pekoMeHayeTCs pasnuyaTbh cneayrouime atarbl Harpy>XeHnsa:

HarpyXeHbl OTAeNbHblE KOHCTPYKTUBHbIE 3NIEMEHTbI — MNACTUHbI, pebpa XeCTKOCTH;

Harpy>xeHbl NePeKPbITUS KOHCTPYKLUNK;

Harpy>xeHa KOHCTPYKLNA B LeNOM.

B cooTBeTCTBUM C 3TMMK 3TanaMmm KOHCTPYKTUBHbIE 3reMeHTbI JIe0BOro nosica JOSTKHbI
paccuuTbiBaTbCA TakK, Kak 3TO onpeaeneHo HUxXe.

3.3.4.2 Ecnu HarpyxeHa KOHCTPYKUMSI B LEroOM, TO B KayecTBe pacyeTHbIX
NPUHUMAlOTCA rnobanbHble fedoBble Harpy3ku, onpegeneHHble B cooTBeTcTBUM € 3.3.2.3.
[ormkHbl BbITb paCCMOTPEHbI BCE BO3MOXHbIE HEONaronpusiTHbIe Crydan Harpy>KeHus.

[na OueHKM NPOYHOCTM KOHCTPYKUWMW 3aKOH pacnpegeneHuns rnobanbHon negoBown
Harpy3ku MoXeT ObITb MPUHAT paBHOMEPHbLIM MO PPOHTY U MO BbICOTE N1€A0BOro 06pa3oBaHus
(pOBHOrO, HACNOEHHOro NbAa U KOHCONMANPOBAHHOW YacTun Topoca).

Llenbto pacyeta saBndetca npoBepka YOOBNETBOPEHUS KPUTEPUAM MPOYHOCTU MO
dopmynam (2.4.2.3.1) n (2.4.2.3.2). lNpwn onpegeneHmn obLy MX M MECTHbIX HaMnpPsPKEHUN
B KOHCTPYKTMBHbIX 3rieMeHTax criejyeT pyKkoBOACTBOBATLCA NonoxeHnsammn 2.5.2, 2.5.3 1 2.5.4.

3.3.4.3 Ecnu HarpyXeHbl NepekpbiTUS KOHCTPYKUMKM, TO B KayecTBe pacyeTHbIX
Harpys3ok MNpUHUMAKTCHA foKanbHble fleaoBble OasBrieHnd, onpefeneHHsle no 3.3.2.3.11.
Mpn aTOM pacyeTHas nnoLlaab KOHTaKTa A 4OMmKHa onpeaendaTbcs cregyowmm obpasom:

A = 10 m?, ecnu Sy < 10 M?;
_ 2
A= Sgr, ecJu Sgr > 10 m*,
rae Sgr - nnowanb NOBEPXHOCTU NEepPeKpbITUA, OrpaHN4YeHHaaA ONMOPHbIM KOHTYPOM, M2,

Ha ocHoBaHun pacyeTa nepekpbiTua BbIGMpaloTca pa3Mepbl paMHbix 6anok, u ons Hux
AOIKeH ObITb YOOBNETBOPEH KpUTEPUN MPOYHOCTH (YKadaHHbIn B 3.3.3.1). [Mpu onpegeneHnn
HanpshKeHUn cnenyeT pyKOBOACTBOBATLCS NONOXeHMAMN 2.5.3.

3.3.4.4  Ecnv HarpyeHbl OTAeNbHbIE KOHCTPYKTUBHbBIE 3NIEMEHTbI — MNacTuHbI, pebpa
XEeCTKOCTU, TO B KA4eCTBE pacyeTHbIX Harpy3oK NMpMHMMaoTCA nokarnbHble negoBble AaBNeHus,
onpegeneHHble no 3.3.2.3.11. [lpun 3ToM pacyeTHad nnowanb KOHTakTa A [OOoMmKHa
onpefenatbes cnegylowmm obpasom:

A = 1m%ecm S, < 1m%
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A =S, ecnn S, > 1M,
roe Sy —  nnowaab NoBepXHOCTM MNacTUHbLI UK NMoLLaab 3arpy3kn pebpa XecTKoCTH.

B kauyecTtBe npefernbHOW Harpysku P,;; cnefyeT paccMaTtpuBaTh: py;; — NpeaensHoe
AaBreHne Ha NNacTuHy U @, — NpeaenbHY Harpy3sky Ha pebpo XeCTKOCTH.

MpenenbHOe AaBrieHne Ha NNacTUHY p,,;;, KOTOpas ABnseTcsa 3aweMneHHON Ha ONOPHOM
KOHTYpe MW 3arpykeHa paBHOMEPHO pacnpefeneHHOW Harpy3kon no Momo NracTUHbl,
onpegengeTtca no popmyrne

— 2 2
Pur = 4R4(s/a)=[1+ 2(a/b)~], (3.3.4.4-1)
roe R, - pacyeTHbIV Npeaen TekyyecTu matepuana cornacHo 1.5.1.5, Mlla;
s - pacyeTHas TonwWmMHa NNacTuHbl, M;
a —  AnvHa MeHbLUEeW CTOPOHbI OMOPHOrO KOHTYpa NNacTuHbI, M;
b —  pnuHa 6onbluer CTOPOHbI OMOPHOrO KOHTYpa MracTuHbI, M.

MpepenbHast Harpyska Ha pebpo XKEeCTKOCTU Q,;:, KOTOPOE SBMSIETCS 3alleMeHHbIM Mo
KOHLIaM U 3arpy>xeHo paBHOMEPHO pacnpefeneHHo Harpy3koi, onpeaensieTcs no gopmyrne

16w

— ult N

Quit = —R:Q, (3.3.4.4-2)

roe Q<1 -  dyHKUMOHAmNbHbLIA KO3MMULMEHT, YUYMTLIBAIOWMIA BIUSHWE MepepesblBalowmx Cus
B OMOPHBIX CEYEHUSAX;

Q _ 1
145,77[( Wt/ (Fu1?)) 1-0,50)]’
E, —  pacyeTHas nrowanb NONepevHOro ce4eHns CTeHKM pebpa XKecTkocTu, M
Wy — ~ npeaenbHblA MOMEHT COMPOTMBIEHUSA MOMEPEYHOro CeYeHUs C y4eToM
NpucoeanHEHHOro nosicka, M

a —  paccTtosiHne mexay pebpamu, Mm;

~
|

nponet pera XKEeCTKOCTWU MexXAay ero onopamu, M.

[na nnactvH n pebep XKeCcTKoCTM AOIMKHbI BbITb YOOBNETBOPEHbLI KPUTEPUN NMPOYHOCTH,
yKasaHHble B 3.3.3.
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3.4 XENE3OBETOHHbLIE U CTAJIEBETOHHbLIE KOHCTPYKLUX MCTI

3.4.1 O6Lwue TpeboBaHuA.

3.4.1.1 Hacrtosawasa rnaea ycTaHaBNMBaeT OCHOBHble TPeOOBaAHUA K MPOEKTMPOBAHMIO
n noctporike kopnycoB MCII, BbINOMHEHHbLIX MOSHOCTLID MMM YaCcTUYHO (B KOMMO3UTHOM
WCMOMHEHNN) M3 Cnegylwmnx MaTtepuarnoB Ha ocHoBe o6blidHOro 6etoHa 6e3 npumeHeHus
npeABapuUTENbHOIO HanpPsXXeHns:

XenesobeToHa, cocToswero n3 6eTtoHa M MeTanIMYeckon CTEepPXXHEBOW apMartypbl,
pa3MeLLEHHON B HEM OMUCNEPCHO B COOTBETCTBUM C PACHETOM M KOHCTPYKTUBHBIMI TpeboBaHNAMY;

ctanebeTtoHa, cocTtoswero u3 6eToHa W MeTanM4yeckon JMCTOBOWM apMatypbl,
pa3MeLleHHON Ha BHELUHNX MOBEPXHOCTAX KOHCTPYKTUBHOMO afieMeHTa U NpucoeguHEeHHON K
GeTOHy C [OCTAaTOYHOW MPOYHOCTBID U XKECTKOCTbIO B COOTBETCTBMM C PaACHETHbIMU U
KOHCTPYKTUBHbIMU TpeboBaHuAMY;

cTanexenesobeToHa — mMaTepuana, 3aHMMaroLLEero NPOMEXYTOYHOE MOSOXKEHNE MexXay
nepBbIMN ABYMSs, B KOTOPOM B JOMOMHEHUE K Xene3obeToHy C O4HOM unm 00enx BHEeLUHUX
NOBEPXHOCTEN KOHCTPYKTUBHOMO 3fieMeHTa NpUcoeanHeHa MeTannmyeckasl IMcTosas apmartypa
C Lenbio NOBbILWEHUA repMeTUYHOCTM 1 YBENIMYEHUSA HECYLLIE CMOCOBHOCTN NocregHero.

B panbHenwem ctanebeToHHbIe KOHCTPYKUMM C BHELLUHUM JIMCTOBbIM apMUPOBAHUEM U
cTanexene3obeToHHble KOHCTpyKumn B Hactoswmx [lpasunax MNBY/MCI1  HasbiBatoTCA
cTtanebeToHHbIMK, B HEOBXOANMBIX CriyYasx npvBegeHbl COOTBETCTBYIOLME YTOYHEHUS.

3.4.1.2 [lpoekTnpoBaHne npeaBapuUTENbHO  HAaMPSPKEHHbIX  Kene300eTOHHbIX U
cTanebeToHHbIX  KOHCTpyKuuin  kopnycoB  MCIT  moxeT ObiTb  BbIMNOSIHEHO MO
crneumanmanpoBaHHbIM HOPMaTUBHbLIM JOKYMeHTaM, ogobpeHHbIM Pernctpom.

3.4.1.3 [lpn nNpoekTUpoBaHUN Xene3obeTOHHbIX, CTanebeTOHHbIX U KOMMO3UTHBLIX
KOHCTpyKumMn kopnycoB MCI1 Tam, roe 9TO YMECTHO, MOTryT MCMOMb30BaTbCA MONOXEHMUS
lMpaBnn MOCTPONKM KOPMYCOB MOPCKUX CYAOB W MNNaBYyYNX COOPYKEHUWA C MPUMEHEHNEM
xernesobeTtoHa PerucTtpa.

3.4.2 Harpy3ku.

3.4.2.1 PacueTHble 3Ha4YeHUS HArpy3oKk Ha Xene3obeTOHHble M CcTanebeToHHbIe
KOHCTpyKumn kopnycoB MCI1 oOT pasnuuHbiX BMOOB BO3AEWCTBMIA MNPU BO3MOXHBIX WX
COYeTaHUAX onpenensarTcs B COOTBETCTBUM C YKadaHnamun 2.3, 3.3.1 n 3.3.2.

3.4.2.2 OnemeHTbl MacCUBHbIX CTanebeTOHHbIX KOHCTPYKLUMMW, Yy KOTOPbIX BHELUHAS
nnucToBas apmaTtypa urpaeT porb onanybku, a Takke cOOPHO-MOHOMUTHbIX Kene306eTOHHbIX
KOHCTPYKLMIN, OOIMKHbI OblTb paccumTaHbl AN ABYX CTagun paboTbl KOHCTPYKLWNA:

00 npuobpeTeHns cBexeynoXeHHbIM OeTOHOM 3ajaHHOM MPOYHOCTM Ha CcTagum
CTpouUTENbCTBA COOPYXEHUS Ha AencTtBue coOCTBEHHOro Beca aToro 6etoHa uM Opyrux
Harpys3ok, 4EeNCTBYIOLLNX Ha 3TOWN CTaauu;

nocne npuobpeteHnss 6ETOHOM 3aJaHHOW MPOYHOCTM Ha Harpysku, OEeWCTByOLME MpU
aKcnnyataumn.

3.4.3 OcHOBHbIe pac4yeTHbIe TpeboBaHUA.

3.4.3.1 Kenes3obeToHHble U cTanebeToHHbIE KOHCTPYKUMW OOSMKHbI YAOBAETBOPATH
TpeboBaHMsM pacyeTa no HecyLlen cnocobHOCTM (MpeaenbHble COCTOAHNS NEPBON rpynmbl) 1
Nno MPUroAHOCTU K HOPMAarbHOW 3Kcnnyatauuu (npegernbHble COCTOSIHUSA BTOPOW Fpynnbl).
Mpwn BbINONHEHUN TpeboBaHW pac4eToB MO MNpeAenbHbIM COCTOSHUAM AOMKHblI ObiTb
NPaKTUYECKN UCKMIOYEHbI:

Nno npegenbHbIM COCTOSIHUAM MEPBOKM FPyMMbl: XPYMNKOEe U BA3KOE paspyLlUeHus, noteps
YCTOMYMBOCTU (POPMbI, YCTaANOCTHOE pa3pylleHne (pacyeT Ha BbIHOCIIMBOCTb KOHCTPYKLMN
noa 4enNCcTBMEM MHOTrOKPaTHO NMOBTOPSIOLLMXCA HArpy3oK) u T.n.;

no npeaenbHbIM COCTOSIHUSIM BTOPOW rpynnbl: obpasoBaHve TpewwuH B 6eToHe
TPELUMHOCTOMKUX KOHCTPYKUMI, Ype3MEPHOE packpbiTve TpewmH B 6eTOHe KOHCTPYKLMM,
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Yy KOTOPbIX MO YCROBUSAM 3KCnnyaTauum obpasoBaHMe TpewuH AOoMNyCTUMO, Ype3MepHble
nepemMeLLeHns u T.n.

3.4.3.2 JKene3obeToHHble W  CcTanebeTOHHble  KOHCTPYKUMW  OOSMKHbl  OblTb
CMNPOEKTMPOBaHbI TaK, YTOObl B TeyeHne Bcero cpoka cnyxobl MCI1 BbinonHanock obuee
TpeboBaHne ©Ge3onacHocTn, cdopMynupoBaHHoe B 2.4.1.1, npu 3TOM KO3I(DULMEHTDI
©e30nacHOCTU 1 OOMKHbI NPUHUMAaTbCA Mo Tabn. 2.4.2.5, kak Ons KpUTepusi NPOYHOCTY,
ykasaHHoro B popmyne (2.4.2.3.1).

3.44 MaTepwuansl.

3.4.4.1 BeTOH 1 ero coctaBndawLme.

3.4.4.1.1 BeToH >xene3obeTOHHbIX W CcTanebeToHHbIX KOHCTpyKumn kopnycoB MCI
OOJKEH yOOBneTBOpATb TpeboBaHWSIM rocyfapCTBEHHbIX CTaHAapToB, [MpaBun nocTponku
KOPMYCOB MOPCKMX CYAOB M MNaBy4YnX COOPYXEHUA C MNPUMEHEHMEM >xene3obeToHa U
HacTosiwero pasgena Mpasun MNBY/MCIT.

3.4.4.1.2 Ona xene3o0eTOHHbIX W CTanebeTOHHbIX KOHCTPYKUUM  Heobxoommo
NCNonNb3oBaTb KOHCTPYKLMOHHbIE OETOHBI:

TSDKENbIA, €CTECTBEHHOIO OTBEPXOEHUS UMM NOOBEPrHyThLIN Tennoeon obpaboTke npwu
aTMocdepHOM AasreHuu, cpegHen nnoTHocTh cebiwe 2300 go 2500 kr/m® BKNOYUTENBHO;

MEISTKO3EPHMUCTbIN, ECTECTBEHHOIO OTBEPXKAEHMSA UMW NOABEPTHYThIN TENIOBON 06paboTke
npu aTMocepHOM OABMEHUUN, HA NECKE C MOAYIIEM KPYNHOCTM cBbiwe 2,0.

[onyckaeTcsa ucnonb3oBatb 0eTOH Nerkii cpegHen nnotHoctu cebiwe 1800 kr/m® Ha
NIIOTHOM MENKOM 3anorfHuTene.

3.4.4.1.3 lMpn nNpoeKTUpoBaHUN COCTaBOB OETOHOB W TEXHONMOIMMYECKUX CXEeM €ero
M3roTOBNEHUA WM  yKNagku criegyet  yuuTblBatb  cneundmyeckne  0cobeHHoCTH,
onpegensaowmecs cnegyowmMmm o6CToaTeNnbCTBaMM:

CMNOXHOCTb KOHUrypaumm 3anoniHAemMoro oobema KOHCTPYKLMMK;

NpPoun3BoACTBO paboT B ycrnoBusix CEBEPHOM KITMMATUYECKON 30HbI;

HeobxoanumMocTb 6eTOHMPOBaHUA Ha nnas.y;

yknagka 6eToHa 6eToHOHacocamu;

yknagka 6eToHa 6e3 BubpauMOHHbIX BO3OENCTBUN;

NoBbIlWEHHbIE TpeboBaHMs NO MNOTHOCTM, MOPO3OCTOMKOCTU N BOAOHEMPOHMLIAEMOCTH
B 30HaX BO34ENCTBUS NIEAOBLIX U BOSTHOBbIX HArpy3ok.

3.4.4.1.4 Ona KOPNYCHbIX KOHCTPYKUUN, K KOTOPbIM MNpeabsaABhsaldTCA  BbICOKME
TpeboBaHMsi MO NPOYHOCTU, BOAOHENPOHMLIAEMOCTU 1 MOPO30CTOMKOCTM BeToHa, Hanpumep,
OIS HAPY>KHbIX KOHCTPYKLMIA, PacrnonoXeHHbIX B 30HE NepeMeHHON BaTEPIMHUKN, HEOBXO4MMO
npegycmatpumeBaTb  nNpuMeHeHne  006aBOK  MOBEPXHOCTHO-aKTMBHbLIX  BELLECTB U
MUKpoHanonHutenen. OnTumanbHoe coaepxaHne p[o6aBoK M HanonHuTenem cnegyet
yCTaHaBnMBaTb IKCNepuMeHTanbHO Npu nogbope coctaBoB 6€TOHOB.

3.4.4.1.5 B 3aBMCUMOCTM OT BMAA, HA3HAYEHMS N YCITOBUIN paboTbl ANst cneyunarnbHbIX U
OCHOBHbIX Xere300eTOHHbIX U cTanebeToHHbIX KOHCTpykumh kopnycoB MCIT Hagnexut
NPUMEHSTb 6ETOHbI CrneayrLmnxX KNnaccoB 1 Mapok:

A KNnaccoB MO MPOYHOCTM Ha CXaTue, OTBEYalLUMX 3HAYEHUIO rapaHTUPOBAHHOM
npo4HocTn, Mla, c obecneveHHocThbio 0,95: Tskensin 6eToH: B30, B35, B40, B45, B50, B55,
B60; menko3epHucTbin 6eToH: B30, B35, B40;

2 Mapok no Moposoctonkoctu: F100, F150, F200, F300, F400, F500, F600,
Ha3Ha4YaeMbIX B COOTBETCTBMW C AaHHbIMUK Tabn. 3.4.4.1.5.2;

Tabnuuya 3.4.4.1.5.2
OkcnnyaTaunoHHbI Mapka 6eToHa N0 MOPO30CTOMKOCTU MPU YNCIe LMKIOB NonepemMeHHoro
€ ycnoBus 3aMOpaXKMBaHUS M OTTaMBaHUA B rog
no 50 Bkn. cB.50p075 | cB. 75 0o 100 |cB. 100 go 150 | cB. 150 oo 200
YMepeHHble F50 F100 F150 F200 F300
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OkcnnyaTaunoHHbI Mapka 6eToHa N0 MOPO3OCTONKOCTM MPU YUCTIE LMKITOB MONEPEMEHHOMO
€ yCnoBwus 3aMOpaXXMBaHNS U OTTanBaHWs B rog
no 50 Bkn. cB.50 0075 | cB. 75 0o 100 |cB. 100 go 150 | cB. 150 oo 200
CypoBble F100 F150 F200 F300 F400
Ocob0 cypoBbie F200 F300 F400 F500 F600
MpumeyvaHusa: 1. OJkcnnyaTauMOHHblE  YCINOBUSI  XapaKTepu3YylTCsA  CpegHEeMEeCsHHOM

TemnepaTypon Bo3gyxa Hamboree XonofHoro Mecsiua: ymepeHHble — Bbiwe — 10 °C ; cypoBble —
—10°C +—20 °C, ocobo cypoBble — Hmxe — 20 °C.

2. Ins HapyXHbIX KOHCTPYKLMIA, HaxOAsILWMXCS B YCHOBMAX 3JKcnnyaTaumm (Npyv Yucne UUKnoB
NnonepeMeHHOro 3aMopaXKmBaHust U oTTanmBaHus B 3UMHUIA nepuoa — 6onee 200, cpegHeMecsyHoOm
TemnepaType Bo3yxa Hanbonee xonogHoro mecaua Hmwke — 30 °C, cogepxaHum conen Ha 1 n BoAbl
ot 20 go 36 r), mapka 6eToHa N0 MOPO30CTOMKOCTM A0MKHA 0BOCHOBbLIBATLCHA M HA3HAYaTbLCH B KaX0M
oTOoenbHOM crnydae o0cob0 Ha OCHOBE aHanm3a KOHKPETHbIX YCMOBWWA  3Kchyatauun u
cornacoBbiBaTbCsl ¢ Perncrpom.

3 MapoK N0  BOAOHEMPOHMLAEMOCTM AN XKene300EeTOHHbIX  KOHCTPYKLMHA,
KOHTaKkTupyowux ¢ sogon: W6, W8, W10, W12 n Bblwe, HasHa4YaeMbIX B 3aBMCUMOCTU OT
rpagMeHTa Hamnopa, OnpedensieMoro Kak OTHOLIEHWE MaKCUMaribHOro Hamnopa K TonwuHe
KOHCTpYKUMM (B MeTpax), U TemnepaTypbl BoAbl, B COOTBETCTBUM C Tabn. 3.4.4.1.5.3.

Tabnuuya 3.4.4.1.5.3

MapKa ©eToHa no BOAOHENPOHNLAEMOCTU NMpun
rpagmneHTax Hanopa

Temnepatypa Bogbl, °C

cBbilwe 5 0o 10 cBbiwe 10 go 20 cBbiwe 20 go 30 Bk.
[o 10 BKNOYMTENBHO W4 W6 W8
Csbiwe 10 go 30 Bkn. W6 W8 W10
Csbiwe 30 W8 W10 W12

MpumeyaHuna: 1. [Ina KOHCTPYKUMI C rpagMeHToM Hanopa cBbiwe 30 cnegyet HasHavyaTb MapKy
O6eToHa no BogoHenpoHuuaemoct W16 1 Bbiwe.

2. [Ansi HapyXXHbIX KOHCTPYKLWUIA, HAXOOALMXCS NPW 3KCNyaTauumn B npegenax Bo3gencTBms MOPCKon
BOAbl, ee OpbI3r, a Takke B KOHTaKTe C NefoBbIMU 06pa30BaHUSAMWU U TPYHTOM MOPCKOrO AHa MapKy
0eToHa N0 BOOOHENPOHMLIAEMOCTHY criefyeT HasHavyaTb He Hmke WS.

3.4.4.1.6 [Ons BcnomoraTesibHbIX KOPMYCHbIX KOHCTPYKLMIA OONyCKaeTcd npuMeHeHue
nerkux 6eTOHOB KraccoB Mo NPOYHOCTU Ha cxkaTue: B30, B35 n B40.

3.4.4.1.7 [Onsi maccuBHbIX KOPMYCHbIX KOHCTpykuun MCI1, Hanpumep, cTtanebeTOHHbIX
nepekpbiTMn  TOonwmHon ©Gomee 1,0mM npwm ycnoBun, YTOo 6GETOH McChnoOnb3yeTcH
npenmMyLLecTBEHHO B KadecTBe TBepaoro Hanmacta M ydacTByeT B BOCNPUATAM NULb
noKarnbHbIX Harpy3oK, 4oMyCcKaeTCsl UCNoNb3oBaHWe TAXenbix 6eTOHOB 6onee HM3KMX KIaccoB
Nno NPOYHOCTU Ha cxaTtue: B20 n B25.

3.4.4.1.8 lMpwn npoektupoBaHun MCI1 npu cheumanbHOM oGOCHOBaHMM Ana 6eToHOB
MOryT BbITb YCTAHOBMEHbI KNacchbl N0 NPOYHOCTU HAa OCHOBE pacTsXKEeHUS.

3.4.4.1.9 Menko3epHUCTbIN 6ETOH 6e3 3KCNeEPUMEHTANbHOrO 06OCHOBaHNSI HE AOMyCKaeTcs
NPUMEHSATb ANA KOHCTPYKLUWIA, MOABEPraloLnXCs MHOrOKPaTHO NMOBTOPSOLLENCSA Harpyske.

3.4.4.1.10 Tlpn NpoOeKTMpPOBaHMN Xene300eTOHHbIX U CTanebeTOHHbIX KOHCTPYKUMIA
knacc 6eToHa Mo NPOYHOCTU Ha CxXaTue ycTaHasnuBaeTcs B Bo3pacTe 28 cyTok. Bo Bcex
Crny4yasx BHELUHEe CUMOBOE WM WHOEe BO3AEWCTBME Ha GETOH [onyckaeTcs Nulib Mpu
OOCTWXKEHUN UM He MeHee 70 % NPOYHOCTU MPUHATOrO Knacca No NPOYHOCTMW.

3.4.4.1.11 [na OMOHOMWYMBAHWSA CTbIKOB W Y3IIOB 35IEMEHTOB COOPHbLIX KOHCTPYKLUIA
cnepyeT nNpuMeHATb OEeTOHbl KMaccoB MO MPOYHOCTM M MapOK MO MOPO3OCTOMKOCTU W
BOJOHENPOHNLAEMOCTN HE HXKE NPUHATBIX S8 CThIKyeMbIX 3JIEMEHTOB.
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3.4.4.1.12 Tlpwn npoektnposaHum MCI1 HopmaTuBHbIE CONPOTMBIIEHMS GETOHA OCEBOMY
cKatuio  (Npu3MeHHas MpPOYHOCTb) Ry, W OCEBOMY pPaCTSXEHUIO Ry, , pacyeTHoe
conpoTmBrieHne 6eToHa CKaTuIo U PacTSXKEeHWUIO ANA NpeaenbHbIX COCTOAHWUIA NepBOW rpynnbl
(no Hecywen cnocobHOCTU) R, U Ry, W ANA npedenbHbIX COCTOSHWA BTOPOW Tpymnnbl
(no akcnnyaTaunmoHHOW NPUroaHOCTU) Ry, U Ry:n, ONpeaensiemMbole geneHnemM HopMaTUMBHbIX
COMNPOTMBIIEHUI Ha COOTBETCTBYIOLLME KOIPDULMEHTBI HAOEXKHOCTN MO BETOHY MPU CXaTUKU K
pacTsXKeHWM, N HavarnbHble MOAYNM YNpyrocTn 6eToHa eCTeCTBEHHOIO TBEPAEHUS MPU CKaTUN
N pacTshKeHMUM B 3aBUCMMOCTU OT KNacCoB MO MPOYHOCTM Ha cxXaTue crnegyeT nNpuHUMaThb
no 1a6bn. 3.4.4.1.12.

Tabnuuya 3.4.4.1.12

[MpoeKTHbI HopmaTtmeHOE conpoTnBneHue PacueTHoe conpoTtnBneHune HavanbHbI
n knacc | 6eToHa, pac4eTHOe COnpoTUBIIEHME ©eToHa ans npeaenbHbIX Moaynb
BeToHa | GeTOHa AHSA NpeaenbHbIX COCTOSHUN COCTOSIHWUI NEePBOW rpynnbl, yrnpyroctu

BTOpOW rpynnbl, MlMa MMa B6eToHa npwm
CxaTtune oceBoe PacTsaxeHwne CxaTune PacTsxeHne cXKatum u
(npnameHHas oceBoe oceBoe oceBoe pacTsXeHun
MPOYHOCTb) Rpen = Rpez R, Ry: E,-1073,
Ry, = Ry, MMa
Tsxenbin 6eToH
B20 15,0 1,40 115 0,90 27,0
B30 22,0 1,80 17,0 1,20 32,5
B40 29,0 2,10 22,0 1,40 36,0
B50 36,0 2,30 27,5 1,55 39,0
B60 43,0 2,50 33,0 1,65 40,0
Jlerknin n menko3epHUCTbIN BGETOH
B30 22,0 1,80 17,0 1,20 26,0/19,5!
B40 29,0 2,10 22,0 1,40 28,5/21,0!

1 B uncnutene — Menko3epHUCTbIV OETOH, B 3HaMeHaTtene — nerkui 6eToH.

MpumeyaHune. MNpn NCNONB30BaHUN NMPOMEXYTOYHBIX KNAaccoB GeTOHa MO NMPOYHOCTU Ha cxaTue

3Ha4YeHUs1 XapaKTEPUCTUK ONpeaensitoTca NMMHENHON UHTepnonsumen.

3.4.4.1.13 PacyeTHble conpoTmBneHna 6eToHa Ans npenenbHbIX COCTOSHUA NepBOK
rpynnel R, n Ry, crnegyeT BBOAUTb B pacyeT C y4eToM KO3 PULNEHTOB YCNoBuin paboTsl yy,;,
3Ha4YeHus KOTOopbiXx npuBedeHbl B T1abn. 3.4.4.1.13-1. [lpy HasHa4YeHUM pacyeTHbIX
conpoTtueneHni 6eToHa Anga npefenbHbIX COCTOAHUA BTOPOW rPYNnbl Ry, U Ry;, YUNTbIBAETCA
TONbKO OAMH KO3(hPMLMEHT ycrnoBun paboTbl 6eToHa y,, no 1abn. 3.4.4.1.13-2.

Tabnuua 3.4.4.1.13-1

Ne dakTopbl, 06ycrnosnueaLLme BBegeHNE KoadpdpuumeHT ycnosuii paboTtbl 6eToHa
n/n koadpdumumeHTa ycnosun paboTbl 6eToHa YcnosHoe YcnosHoe
obo3HayeHne obosHayeHune
1 |MHorokpaTHO NOBTOpsOLWAACA Harpyska Vb1 cMm. 1abn. 3.4.4.1.13-2
2 |beToHMpoBaHWe B BEPTMKaNbHOM NOMOXEHUN MPU Vb2 0,85
BblcOTe cnosi 6eToHMpoBaHus cabiwe 1,5 M
3 |l[MonepemeHHOe 3aMopaXKMBaHWe 1 OTTamBaHue Vb3
a) B BOAOHACLILLEHHOM COCTOSIHAM NPU pac4yeTHOW
3UMHeN TemnepaType Hapy»Horo Bo3gyxa, °C:
HWxe MuHyc 40 0,70
Huxe MuHyc 20 Ao MnHyc 40 BKMOYUTENBHO 0,85
HWXe MUHYC 5 0 MUHYC 20 BKMOYUTENBHO 0,90
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Ne daxTophkl, 06ycnosnmneatoLLne BBeaeHUE KoadhduumeHT ycrnosun paboTtel 6eToHa
n/n koadbdurumeHTa ycnosun paboTbl 6eToHa YcnosHoe YcnosHoe
0603HaveHue o6o3HavyeHune
MUHYC 5 1 Bblle 0,95
0) B ycnoBusIX aNM304U4ECKOr0 BOAOHACHILLEHWNS:
HWxXe MuHyc 40 0,90
MUHYC 40 1 Bbilwe 1,00
4 |BeToH B Xene306eTOHHbIX KOHCTPYKUMSX Vha 1,1

MpumevaHusa: 1. KoadduuneHtsl ycnosu pabotbl no 1, 3 m 4 [OMKHbI y4UTbIBATLCS NpU
onpeaeneHnn pacyeTHbIX COMPOTUBIEHUN Ry, U Ry, @ NO 2 TONbKO Npu onpegeneHuu Ry,

2. Ina KOHCTPYKUWA, HaxXOAAWMXCA MOA4 [OeNCTBMEM MHOroKpaTHO MOBTOPAOLWENCS Harpysku,
KO3(PULMEHT yp, Y4MTBIBAETCS TOMNBKO MPU pacyeTe Ha BbIHOCNMBOCTbL M MO 06pasoBaHUN TPeLUmH
B OeToHE.

3. MNpwn npeBbIlWeHNUN Mapku GeToHa MO MOPO3OCTOWKOCTU MO CpaBHEHMIO C TpebyeMoWn cornacHo
T1abn. 3.4.4.1.5.2 k03(pDULMEHT y,3 MOXKET ObiTb yBenuyeH Ha 0,05 cOOTBETCTBEHHO KaXKOow CTyNeHu
NPeBbILLIEHUS, OOHAKO He MOXeT ObiTb BornbLue eanHULbI.

4. KoacbduumeHnTol ycnosun pabotbl 6eTOHa BBOAATCA HE3aBUCUMMO APYr OT Apyra, HO Mpu 3TOM KX
npoussegeHne JOmMKHO ObiTb He MeHee 0.45.

Tabnwuua 3.4.4.1.13-2

CocTtosiHme 6eToHa | KoadhduumneHT ycrnosun pabotbl 6eToOHa NpyM MHOFOKPaTHO NOBTOPSIFOLLIMXCS
Nno BaXXHOCTN Harpyskax 1 KoaguuneHTe aCUMMETPUUN LUNKNA pp,, PABHOM

0-0,1 0,2 0,3 0,4 0,5 0,6 0,7
EctecTtBeHHOM 0,75 0,8 0,85 0,9 0,95 1,00 1,00
BIaXHOCTW
BoaoHachbILLeHHbI 0,50 0,60 0,70 0,80 0,90 0,95 1,0

M punmedyaHune. KOS(*)(*)I/ILI,I/IeHT acmuMmmMmeTpumn uukna p, paBeH OTHOWEHWH HauMMeHbLlero K
Ha|/|60nbme|v|y HanpsaXeHuo B beToHe B npegenax unkna nsSMmeHeHna Harpysku.

3.4.4.1.14 [Ona 6eToHOB, NOABEpPralwOLLMXCa MONEPEMEHHOMY 3aMOPaKMUBAHUIO U
OTTauBaHWIO 3HAYEHMS Ha4vanbHOro MOAYNsS YNPYrocTh, ykasaHHble B Tabn. 3.4.4.1.12,
cnegyeT  YMHOXWTb  Ha  KO3(MUUMEHT  ycroBun  paboTbl  yp3 , MNPUHUMMaeMbIn
no rabn. 3.4.4.1.13-1.

3.4.4.1.15 Tlpn pacdete xXene3obeTOHHbIX W CcTanebeTOHHbIX KOHCTPYKUMA Ha
BbIHOCIMIMBOCTb Heynpyrne pgedopmaumm 6eToHa B CKaTOW 30He cnegyet YyyuTbiBaTb
CHWXEHMeM MOoAynsa YNpyroctu, nNpuHMMas KoapuumeHTbl npuBegeHnsa ctann K GeToHy
no Tabn. 3.4.4.1.15.

Tabnwuuya 3.4.4.1.15
Knacc 6eToHa no NpoYHOCTU Ha cxaTune B20 B30 B40 B50 B60
KoadhpuumneHT npuseneHus v 23 18 10 8 5

3.4.4.1.16 KoahdumumeHT nvHenHon TemnepatypHou nAedopmaumm 6etoHa dj;
B pacyeTax creayeT npuHumaTh 1/107° °C,

3.4.4.1.17 HavanbHbin  KOIPUUMEHT  nonepeyHoun  gecdopmauumn  HGeToHa
(koadppuumeHT MNyaccoHa) Y npuHUMaeTcsa pasHbiM 0,2.

3.4.4.1.18 Mogynb casura 6etoHa npuHMMaeTcs pasHbiM 0,4 COOTBETCTBYHOLLMX
3HaYeHW HavanbHbIX MOAYNen ynpyroctn 6eToHa, yka3aHHbIx B Tabn. 3.4.4.1.12.
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3.4.4.2 Apmartypa.
3.4.4.2.1 B ka4decTBe HeHarnpsaraeMon CTEP>KHEBOW N MPOBOSIOMHON apMaTypbl cnegyet
NPUMEHATL:

.1 cTepxHeByto krnaccos A-lll — gns npogonbHOM U nonepeYyHon apmMaTypbl;

.2 CcTepHeByl0 knacca A-ll — ana nonepeyvyHor apmartypbl U NPOLOMbBHOW, €Ccnu
Apyrve Buabl apMmaTtypbl N0 YCAOBUAM 3KCNyaTauumn He MoryT BbiTb MCMOMb30BaHsbI;

.3 cTepkHeBYylo Krnacca A-lu apmaTypHy NpoBOMNOKY Kriacca By-1 — ana npogonsHou

W nonepeyvyHon apmaTypsbl.

Apmatypy knacca A-lll gnametpom 10— 40 MM B HapyXHbIX KOHCTPYKUMSIX MpK
Temnepartype Bo3gyxa Hwxke MuHyc 40 °C pgonyckaeTcsi MCMNonb3oBaTb TOMbKO B BA3AHbIX
Kapkacax u ceTkax (6e3 cBapku).

3.4.4.2.2 [na kopnycHbIx KOHCTpyKumi MCI1, Haxoaawmxcs B CypoBbIX 1 0C060 CypoBbIX
KNUMaTuyeckmx YycroBusix akcnnyataumm (cm. 3.4.4.1.5), He ponyckaetcs MNpUMEHATb
CTEPXXHEBYIO apmaTtypy anametTpom 6onee 16 MM 13 NONYCNOKONHOW CTanwu.

3.4.4.2.3 HopmaTnBHble CONPOTMBIIEHNA CTEPXXHEBOM W MPOBOSIOYHOM apMaTypsbl
yKasaHHbIX B 3.4.4.2.1 KnaccoB U pacyeTHble COMpOTUBIIEHMS apMaTypbl ONd npenesibHbIX
COCTOSIHUI NepBOK M BTOpow rpynnbl (cM. 3.4.3.1), B 3aBUCUMOCTU OT XapakTepa HarpyxeHus,
a TaKke Modynu ynpyroctu u OTHOCUTENbHbIE YASIMHEHUS nNpeacTasneHsl B Tabn. 3.4.4.2.3.

Tabnuua 3.4.4.2.3

Knacc |Ouametp,| HopmaTtmBHOoe | Pac4deTHoe conpoTtuBrnenve ans | Mogyne |OTHocutensHoe|McnbiTaHns
apmartypbl| MM COMNpPOTMBIEHNE | NpedenbHbIX COCTOAHUIA NEPBOM |ynNpyrocTu| yanvHeHue, % | Ha u3rmb B
pacTsXeHUo rpynnel, MlMa E, MlMa XONnoAHOM
(npegen PacTtspkeHuto CxaTuio COCTOSAAHUN
TEeKy4ecTm), (c—
Pac4eTHO®  IMpononkHoM|MonepeyHon| Rge TonumHa
COMNpOTUBIEHMNE Rs (XOMYTOB onpasku,
pacTsKeHuo ons OTOTHYTbIX d—
MpeaenbHbIX CcTepxHel) anavetp
COCTOSHMIA Rew CTEpXHS)
BTOPOW rpynnel,
MMa,
Rsn = Rsy
A-l 6+40 235 225 175 225 |2,05-10° 225 180°
¢ =0,5d
A-ll 6+40 295 280 225 280 |2,05-10° 219 180°
c=3d
A-llI 6+40 390 355 285! 355 |2,00-10° 214 90°
c=3d
Bp-I1 3 410 375 270 375 |1,70-10° - -
4 405 365 265 365 |1,70-10° - -
5 395 360 260 360 |1,70-10° - -
1 B cBapHbIX kapkacax Ansi MOMepeYHbIX CTePXKHEN (XOMYTOB) M3 apMatypbl knacca A-lll, guameTp KOTOpbIX
MeHbLlle 1/3 guameTpa NpoAonbHbIX CTEPXKHEN, 3HAaYEHMS MPUHMMAatOTCst paBHbIMK 255 MMa.

3.4.4.2.4 HopmaTuBHbIE U pacYETHble CONPOTUBNEHUSA NIMCTOBOW CTaflbHOW apMatypbl
AN ctanexene3obeToHHbIX U CTanebeTOHHbIX KOHCTPYKLMI OnpeaenstoTca B COOTBETCTBUM
c1.5.1.5.

3.4.4.2.5 Pac4eTHble CONPOTUBNEHUSA apMaTypbl CKaTUIO NPW pacyeTe Xene3obeTOHHbIX,
cTanexene3obeToHHbIX 1 cTanebeTOHHbIX KOHCTPYKLMIA NO NpeAenbHbIM COCTOSIHUAM NepPBOWA
rpynmnbl BO BCEX Cyvasix AOMKHbI NpUHUMaTbCA He 6onee Rg- = 400 Mla.

3.4.4.2.6 Pac4yeTHble conpoTuBneHuss apmatypbl Rg, Rge W Rgy . [ONA npepnernbHbiX
COCTOSIHUI NepBOW rpynmnbl BBOAATCA B pacyeT C y4eTOM KOIPPULMEHTOB YCNoBUI paboThbl yg
N ysi, 3HA4YEHUSA KOTOPbIX NpuBeaeHbl B Tabn. 3.4.4.2.6-1 n 3.4.4.2.6-2.
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Taobnwunuya 3.4.4.2.6-1
dakTop, obycrnosnuearoLLmii BBeaeHe koadduumneHTa KoadhdumumeHTbl ycnosum paboTbl
YCNOBUIN paboTbl CTEPXXHEBOW apMaTypbl CTEPXXHEBOW apMatypbl g
>Kene3obeToHHbIE 3NEMEHTDI 1,05
Cranexene3obeTOHHbIE 3MIEMEHTHI 1,0
MHOrokpaTHO NOBTOPSIOLLMECS HArpy3KM Npu
KO3(hPULUMEHTE aCMMMETPUM LUKNa pg:
1,0-0 0,61
0-04 0,71
0,4-0,8 091
08-1,0 1,0?

1 [pun HanUuuM cBapHbIX COEAMHEHWUIA apMaTypbl CReayoLmx TUMNOB:

KOHTaKTHOE CTbIKOBOE 6e3 MEXaHNYECKOWN 3a4NCTKY;

CTbIKOBOE, BbINOSIHEHHOE CNOCOGOM BaHHOW OAHO3MEKTPOAHON CBApPKU Ha CTasibHOW Moaknaake npu
ee gnvHe 3 n 6onee gnameTpa HaMMEHbLLETO U3 CTbIKYEeMbIX CTEPXKHEN;

CTbIKOBOE C NapHbIMY CUMMETPUYHBIMW HaKMNagKkamu.

MpumevaHue. KoaddpuumeHT acvMMeTpuMu LUKna ps PaBeH OTHOLIEHWIO HaMMEHbLUEro K
HambonbLIeMY HaNpPsHKeHU0 B apmaTtype B npefenax Lmkna n3aMeHeH s Harpysku.

Tabnwuua 3.4.4.2.6-2

dakTop, obycrnoenueatoLmii BBeaeHe koadduumneHTa KoadduumeHT ycrnosuin paboThl
yCNnoBun paboTbl IMCTOBON apMatypbl NIMCTOBOW apmarypbl ys;
JlnctoBasa apmatypa 6e3 cneumansHon o6paboTkm 0,5
NMOBEPXHOCTMN KOHTaKTa ¢ 6eToHOM 1 6e3 aHkepoB
JlnctoBasa apmatypa ¢ pudpneHor NoBEPXHOCTLIO KOHTaKTa 0,7
¢ beToHOM 6€3 aHKepoB
JlnctoBasa apmaTtypa C aHKepOBKOV B GETOH MO pacyeTy 0,9
B COOTBETCTBMM C TpeboBaHuammu 3.4.6.5

3.4.5 TpeboBaHus No KOHCTpyupoBaHuto KopnycoB MCI1 U3 KOMNO3MULIMOHHbIX
MaTepuarioB Ha OCHOBe GeTOHOB.
3.45.1 Pasmepsbl ceyvyeHnn »Kene3obeTOoHHbIX, cranexene3obeToHHbIX "

cTanebeToHHbIX 3neMeHTOB KOHCTpyKuun kopnycoB MCI1 cneayet onpeaensitb pac4eTHbIM
nyTemMm, Mcxogs M3 YCrOBUM MPOYHOCTU, TPELUMHOCTOMKOCTM WM OrpaHUYEHnst pacKkpbiTus
TPELLMH.

Mpn aTom BO BCeX criyyasx CymMmMapHas nnowiagb CeYeHUs CTepXHEeBOW U NUCTOBOW
NpPoaonbHON pacTsaHyToM paboyden apmaTypbl 4OMMKHA cocTaBnATb He MmeHee 0,4 % nnowagu
©eTOHHOro cevyeHus.

3.4.5.2 TonwwuHy 3awmTHOro cnosa 6eTtoHa >xene3obeTOHHbIX KOHCTPYKUWA criepyet
NpYHMMaTb He MeHee:

.1 Ha NOBEPXHOCTW, HaxXoAsLWenca Noa BO3OeNCTBNEM BOAbI:

ansa paboyen apmatypbl — 50 Mm;

Onsa pacnpegenutensHon apmaTypbl U XoMyToB — 30 MM;

.2 Ha NOBEPXHOCTSAX, HE HAaXO4ALUMXCA NOA BO3OENCTBMEM MOPCKOW BOAbI:

ans padoyen apmatypbl — 30 MM UM HE MEHEE anamMeTpa CTEPXKHEN;

ans pacnpefnenutensHoW apmatypbl M xomytoB 20 MM MM He MeHee AnameTpa
CTEPXKHEN.

3.4.5.3 [Ouametp apmatypbl B 6optax, nanybax wn gHuwe MCI1 gomkeH ObiTb
He MeHee 12 MM, a BO BHYTPEHHNX CTEHOBbLIX 3IEMEHTax — He MeHee 8 MM.

3.4.5.4 MwvHuManbHasa TOMWMHa NUCTOBOW apmaTypbl: ONs cranexene3obeToHHbIX
KOHCTPYKUMIA — 10 MM, Anst cTanebeToHHbIX KOHCTPYKUMIA — 15 MM.
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3.4.5.5 TonwuHy xene3obeTOHHbIX NEPEKPLITUN AHMLLA U 6OPTOB B 30HE MEPEMEHHOIO
YPOBHS BOAbIl, HEMOCPEACTBEHHOrO BO34ENCTBUSA NbAa U B MOABOLAHON 4acTu pekoMeHayeTcs
NpYHMMaTb He MeHee:

AN1A KOprycoB B BUAE LUMMUHAPUYECKOW N KOHUYECKON 06004k, COOPHO-MOHOSTUTHBIX U
MOHOMUTHbLIX — 0,6 — 0,8 M;

019 KOpnycoB 4encTomn KoHCTpykumm — 0,4 — 0,5 m.

3.4.5.6 Apmartypa n3 CTepXHen Ons >kene3obeTOHHbIX K cTanexene3obeTOHHbIX
KOHCTPYKLMI OOMKHA NPoeKTMpoBaThCH B BUAe apModepM, apMonakeToB, CBapHbIX KapkacoB
N ceToK. Tunbl apMOKOHCTPYKLUNIA AOMKHbI 06ecnevmBaTb BO3MOXHOCTb MEXaHU3NPOBaHHOW
nogaym 6eToHa, ero TwaTtenbHOM NPOpPaboTKN NN CaMOYNITOTHEHWS.

3.4.5.7 Bce Hecywue 4vactu kopnyca MCI1 gormkHbl npoekTupoBaTbcs 6e€3 peskumx
M3MEHEHMI CcevYeHMn n uckpmeneHnn. [nowagb cedeHns apmaTypbl LenecoobpasHo
N3MEHSATb 3a CHET YMEHbLUEHUSA AnameTpa cTepxHen 6e3 n3sMeHeHus Nx KonmyecTsa.

B 0gHOM ceveHnmn KOHCTPYKLUM SONyCKaeTCs COeanHATbL B pacTaHYTOM 30He He 6onee 30 %
CTEpXXHEeR, a B cxxaTon 3oHe — He 6onee 50 % cTepXxHeNn.

3.4.5.8 [lpu KOHCTpPyMpOBaHUN apMaTypbl crneayeT NpuMHATL Mepbl Ansa obecneyeHns
HaOEeXHOW aHKEPOBKMN ee KOHLIOB. AHKEPOBKY apmaTypbl crieQyeT OCYLWeCTBSATbL NpuBapkon
06pbIBAaEMOro CTEPXKHA K pacnpefenqTenbHOr nonepevyHon apmartype, nnbo nepenyckom
CTEPXHSA OT MecCTa, rae oH TpebyeTcs No pacyeTy, Ha ANuHy He MmeHee 30 AnameTpoB — ANA
pacTtaHyTon N He MmeHee 20 AnameTpoB — AN15 CKATOM apMaTypbl NepMognyeckoro Npodunsi.

3.4.5.9 ConpspKkeHust Nog yriom MiocKOCTHbIX anemeHToB kopnycoB MCIT Heobxogumo
KOHCTpyMpoBaTb U3 ycrnoBus obecneyeHns paBHOM nnm 6onbLUen NPOYHOCTN COEAUHSIEMbIX
3N1eMEHTOB.

B >xene306eToHHbIX M CTanexene3obeTOHHbIX KOHCTPYKUMSIX B YrNOBbIX COEANHEHUSAX
6opTOB C Nnanybamu BCTpeYHyo apmaTypy Heob6xoamMmMo cBapuBaTth UK NepenyckaTb U3 0gHOWN
nNUTbl B Apyryro He MeHee 15 anameTpoB apmaTtypbl. B yrnoBbix coegmHeHusix 60pToB u
AHVLWa Heobxoanmo npegycmaTpmBaTb YTOMWEHNE CEYEeHUN He MeHee, Yem B 1,5 pasa unu
CKalluBaHWe YrrnoB BHYTPEHHEW UMM N BHYTPEHHEN, U Hapy>KHOW MOBEPXHOCTEN y3na C
YCTaHOBKOW AOMNONHUTENbHON apMaTypbl BAOSb NOBEPXHOCTEN CKOCOB.

B TaBpoOBbIX W NEPEKPECTHbIX COEAMHEHMAX BCTPEYHY apmaTtypy Heobxoaumo
cBapvBaTb UNKU NepenyckaTb U3 O4HOM NNUTLI B APYTYIO HA yYacTkax He MeHee 15 anameTpos
apmaTypbl MO UX KOHTYpY.

3.4.5.10 B crtanebeTOoHHbIX KOHCTPYKUUAX nepekpbiTmin koprnycos MCI1 pekomeHayeTcs
npegycMaTtpuBaTb NornepeyHble CBA3M M3 NUCTOBOW CcTanu (guadparmMbl) MEXAY BHELUHUMU
(HapY>KHbIM M BHYTPEHHUM) CTanbHbIMU NINCTaMK, B YINOBbIX COeAMHEHMAX BOPTOB C OHULLEM
n 6optoB ¢ nanybamun cnegyet npeaycMatpuBaTtb CKalUMBaHWE BHYTPEHHUX MOBEPXHOCTEWN
y3NoB (BYTbl) M KOCbIHKM (KHULbI), MNpuBapuvBaHWE WX K BHYTPEHHUM MOBEPXHOCTAM
COeANHAEMbIX MMOCKOCTHbIX KOHCTPYKumi. Llar kocblHOK crnegyeT BbiOMpaTb He MeHee
TONWWHbI 6oriee TOHKOro U3 3ANIEMEHTOB. TorLWMHa MeTanna KOCbIHOK JOImKHa ObITb He Bonee
TONLWWHbI BHYTPEHHEN 06U OBKMN.

3.4.5.11 T[pun KOHCTPyMpPOBaHUN CTanexene3obeToHHbIX U CTanebeTOHHbIX ANEMEHTOB
kopnycoe MCI1 cnegyet npegycmatpmBatb Mepbl No obecnedeHnto COBMECTHOM paboThbl
NNCTOBON apMatypbl C GETOHOM, TakMe Kak aHKepOBKYy NMCTOBOW apMaTypbl B 6eToHe,
yCTaHaBNMBaeMylo MO pacyeTy B COOTBETCTBMM C TpeboBaHuamM 3.4.6.5, pekomeHayeTca
TaKke NpMMeEHeHNe BHEeLHEN JIMCTOBOW apMaTypbl C NPO(UIMPOBaHHON NOBEPXHOCTLIO.

3.4.5.12 [lpu BbIGOpE KOHCTPYKLMM YNOPOB U aHKEPOB CrieAyeT UCXOAUTb U3 MPOCTOThI U
HaOEeXHOCTU UX KpenneHns K NIMCTOBOM apMaTtype C NOMOLLLIO CBapKW COLWHbIMU UK
NPepbIBUCTBIMU LLUBAMW.

[lonyckaeTcs NpUMEHATb pPa3nNnyHble KOHCTPYKTUBHBIE TUMbl CBSA3EN N aHKEPOB, @ UMEHHO:
XeCcTkMe n rmbkue ynopbl, pasfnyHble aHKepbl, B TOM 4YUCNEe U3 apMaTypHbIX CTEPXHEMN,
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a Takke KOMOUHMPOBAHHbLIE CBSA3M, HaNpuMMep, NeTNEBbIE aHKEPbl N3 apMaTypPHbIX CTEPXKHEWN,
NpUBapPEHHbIE K XECTKMM yrnopam U T.4.

MpumMeyaHue. YNopbl UM aHKEpHble CBA3M M3 OTPE3KOB MPOKATHLIX MPOUNEN C OCblo,
napansenbHOM MIOCKOCTU BHELIHEro CTanbHOro finucta M neprneHauKynsapHOW K CABUralrowen cune,
CYMTaIOTCS XKECTKUMM NPY HanMuuM NOAKPENnsAoWmX pebep XeCTKOCTU, KHUL U T.N. U TMOKUMK Npu
OTCYTCTBUM MOCIEAHNX.

3.4.5.13 Ha yyacTkax KOHTaKTHbIX MOBEPXHOCTEN, yOaneHHbIX OT onop, nNpeanodTeHne
cnegyeTt oTaaBaTtb MOKMM UM KOMOUMHUPOBAHHBIM YNOpPaM 1 aHKepaMm, KOTopble B MeHbLUEN
Mepe OKa3bIBaloT BNUsiHNE Ha npouecc obpa3oBaHns TpeLmH B 6eToHe.

3.4.5.14 BHelwHss nucTOBas apmaTtypa A4oSmkHa bbITb HAOEeXHOo 3aaHkepeHa B 6ETOHe OT
noTepu yCTOMYMBOCTU (BbiNy4YMBaHUE MeXAy aHKepamu) nNpu OEeNCTBUM B HEN CXUMAIOLLMX
HanpshkeHnn npu una3rnbe crtanebeToHHOro nepekpbiTus. Lar aHkepoB ans obecnevyeHus
YCTOMYMBOCTU apmaTtypbl BMSOTb A0 MOSABMAEHUS B HeW npedena TekydyecTu [OOSKeH
onpeaenaTbCs pacyeToM B COOTBETCTBMM C HOPMaMu MNPOEKTUPOBAHUA  CTamnbHbIX
KOHCTPYKUMIA N NPpUHUMATbCA He Gonee 258 TonwuH ansg ctanen obbiYHOM MPOYHOCTU U He
©onee 208 TONWWH ANs cTanen NoBbILLEHHON NPOYHOCTU.

3.4.5.15 T[pukpenneHnsi KOHCTPYKUMIA 0ObeOuMHEHMS: YNOPOB M aHKEPOB K CTasrlbHOM
4yacTu cnegyeT pacCyMTbiBaTb B COOTBETCTBUM C YKas3aHMSMM MO pacyeTy COeavHEeHWUn
CBapHbIX CTanbHbIX KOHCTPYKUM lMpaBun knaccudukaumm, npyM 3ToM B pacdeT NpUHUMAKOT
BENWYMHbI Harpy3oK, onpeaensiemble Ha ocHoBe TpeboBaHui 3.4.6.5 HaCTosILLEN YacTu.

3.4.5.16 [lpn KOHCTPyMPOBaHMM YNOPOB W aHKEpPOB HeobXoauMO  BbIMOMHUTL
crneayoLme ycnoBus:

paccTosiHMe B CBETY MeXAy XECTKUMWU yrnopamu OOSMKHO ObiTb He MeHee 3,5-kpaTHow
BbICOTbl pac4eTHON NnoLaan cMsaTus 6eToHa ynopom;

KOHCTPYKLMSA >KEeCTKMX YMNopoB [OrmkHa obecneuvBaTb paBHOMEpHble Aedopmaimu
GeToHa no nnowaan cMATUS, T.e. He cregyeT npegycMmatpuBaTb Ha CMUHAKOLLMX
MOBEPXHOCTAX YrMbl WU APYrMe BbINyKNble MNOBEPXHOCTU, KOTOpble MOryT MNPUBECTU
K packanbiBaHno 6eToHa. [pu Bbinyknon dopmMe MNOBEPXHOCTWU, NMepedarollen OaBreHne
c ynopa Ha 6eTOH, 30Hy MECTHOro cxatusi 6eToHa ynopomMm Heob6xoaMMo apMUpoBaThb.

3.4.6 Pac4yeT Ha NPOYHOCTb U BbIHOCIIMBOCTb.

3.4.6.1 OcCHOBHbIE pacYeTHbIE NONOXEHMS.

3.4.6.1.1 lMpmn BbINnonHeHWn pacdetoB kopnyca MCI1 BHyTpeHHWe ycunusa ot oblmx u
MECTHbIX Harpy3ok, a Takke OT BbIHYXOEHHbIX NepemMelleHuin (BCreacTBue WU3MeHeHus
Temnepartypbl, BMaXHOCTM 6GeToHa W T.N.), [JOMKHbl ONPenensTbCsd Ha OCHOBE
TpeboBaHmn 2.5.1 n 2.5.2 ¢ y4eTOM Heynpyroro noBeAeHUs KOHCTPYKUMIA MOA Harpyskown,
00yCnoBneHHOro  TpewmHoobpa3oBaHMeM W Mon3yyecTbto 6GeToHa W HENMHEeNHOW
3aBUCMMOCTBLIO MeXay HanpskeHnamu v gedopmaumsMmm matepuanos, MO MeToAuKaM,
ogobpeHbl Pernctpom.

B Tex cnyyasx, korga MeToguKa pacdeTa C  y4eTOM HEeynpyroro mnoBeAeHUs
He paspaboTaHa WM pacyeT BBINOMHAETCH Ha MPOMEXYTOYHOW CTagun MNpPOEKTUPOBaHWUA
nIaTopMbl, YCUINUA B CEYEHUAX CrieayeT onpenenstb B NpeanosiokeHun ynpyron paboThbl
KOHCTpYyKUMIN. lMpn 3TOM BbICOTa CXaToW 30HbI 6eTOHa B HMX OnpegenseTcd Ha OCHOBE
rMNoTesbl NNOCKUX CeYeHNn. B HETPELLMHOCTOMKMX KOHCTPYKLMAX paboTa pacTsaHyToro 6eToHa
He yunTbiBaeTcH, u oopma Anopbl HAaNPsXKeHU 6eToHa B CXaTon 30He cedeHUn MpMHUMaeTcs
TPEeyrosibHOMW.

3.4.6.1.2 PacuyeTbl Hanps»KeHHOro COCTOSIHUSI 3NEMEHTOB KOHCTPYKUUIA npu mn3rnbe Ha
OCHOBE YKa3aHHbIX B 3.4.6.1.1 npefnocbifiok NPUMEHUMbI Torga, Korga oTHOWeHus paboyen
(3chbeKkTNBHON) BLICOTbI ANEMEHTA K PaCCTOSHUIO MeXAy TOYKaMu HyrneBoro marmbatowlero
MOMEHTa MeHbLue 1/2 unu oTHoweHne paboyen BbICOTbI K NponeTy meHble 1/3. Ecnu atn
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OTHOLLEHNA BoMbLuUe YKa3aHHbIX 3HAYEHUI, ANIEMEHTbI AOMKHbI PACCYNTLIBATLCS Kak BbICOKME
6anku nnun 6ankn-CTeHKN.

3.4.6.1.3 TeomeTpuUdeckne XapakTepUCTUKM  MOMEPEYHbIX CEYEHUA  ONEeMEHTOB
onpegenalTcsa Ans NpUBeeHHbIX K 0QHOMY MaTepuarny ceveHun.

MpuBedeHHble K 6eToOHy wunuM CcTanu nnowagn pacyeTHbIX MNOoMepeyvHblX CevYeHun
onpenensTcs no dopmynam:

Fy; = Y.(F, + FE;/Ep); (3.4.6.1.3-1)
Fg = X(Fs + FyEp /Es), (3.4.6.1.3-2)
roe FynE - nnowaan nonepeyHbiXx cevyeHuin ©OeToHa W MPOJONbHOM  apMaTypbl
paccMmaTpmBaemMoro afieMeHTa COOTBETCTBEHHO;
E, VEg - HayanbHble MOOYNW yNpyroct 6eToHa u cTanu.

3.4.6.1.4 Ecnn B cocTaBe MOMEpPeYHOro CeyeHusi paccMaTpuMBaeMom KOHCTPYKLMK
HaxoOUTCA CKaTbll CTanbHOW 3MEMEHT, KOTOPbIN MOXeT TepsATb YCTONYUBOCTD,
TO COOTBETCTBYIOLLAA eMy NroLwaib cedeHNa OOMKHa BKIYaThCA B NPUBEAEHHYIO Nrowaib
C penyKuMoHHbIM ko dmumeHToMm (cm. 2.5.2).

3.4.6.1.5 lMpn onpegeneHunm rMAaBHbIX pacTArMBalOWMX, [NaBHbIX CXUMAOWKUX U
KacaTenbHbIX HanpshkeHnn B 6eToHe B pacyeT NPUHUMAKOTCS NpUBEAEHHbIE K DETOHY ceveHuns
KOHCTPYKLUMIN B MPEeanosioXeHnn ynpyron paboTbl mMaTepuanoB M C yd4eToMm OGeToHa B
pacTAHYTOM 30He.

3.4.6.1.6 lpn aHanUTMYECKNX OLEHKaxX HanpsKeHHO-4eOPMUPOBAHHOIO COCTOSIHUS
Kene3obeToHHbIX M CcTanebeTOHHbIX MepPeKkpbITUA ANA onpefeneHns BHYTPEHHUX YCUIUN
B CEYEHUAX TMepeKkpbITUS peKoMeHOYeTCA WCMNoNb30BaTb pPAaCYETHY0 CXeMy MNnacTUHbI
c yyetom 3.4.6.1.2 — 3.4.6.1.5.

3.4.6.1.7 PacueTbl Ha NPOYHOCTb 3MIEMEHTOB NPU AENCTBUN M3rnbaroLLero MOMeHTa 1
OCEBOW curbl criedyeT NPOU3BOAUTL AN CeYEeHUn, HOpManbHbIX K NPOAOMbHON OCK, a Takke
NUMEIOLLIMX HAKIMOH K OCv B Hanbonee onacHbIX HanpaBneHusIX.

3.4.6.1.8 lpenenbHble ycunusi CONpoOTMBIIEHMS NMPU N3rMbe B CEYEHUN, HOPMAanbHOM K
NPOAOSIbHON OCK 3reMeHTa, Heobxoanmo onpeaensaTb U3 CneayLmX NpeanoCbIokK:

conpoTmBreHne 6eToHa pacTsXKEHNIO NPUHNMAETCHA PaBHbIM HYHO;

HanpshkeHna ©OeToHa B CKaTOM  30HE MPUHMMAKTCA  pPaBHbIMKM  pacyYeTHOMY
COMPOTUBIEHUIO Ry, a (hopma 3nopbl CKUMAKLLMX HANPSKEHU — NPSAMOYTONbHOW;

pacTarveampoline U CXumarowme HanpskeHus B apMaTtype NpUHUMAalOTCHA paBHbIMU He
©onee pacyeTHbIX.

3.4.6.1.9 lpun pacyete xene3obeToHHbIX U CTanebeTOHHbIX 3NEMEHTOB Ha KpyyeHue
C n3rmbom, JOIMKHO cobnoaaTbCcs ycrnosue

M < O,1Rbb2h, (3.4.6.1.9-1)
roe My  —  KPYTAWWIA MOMEHT;
b,h —  COOTBETCTBEHHO MEHbLLUWI 1 GONbLUMIA pasMepbl rpaHen anemMeHTa.

Mpwn 3TOM 3HaveHue R, ona 6eToHoB knaccos Bbiwe B30 npuHumaeTcsa kak ansa 6eToHa
knacca B30.

PacyeT npocTpaHCTBEHHbIX >Kerne3obeTOHHbIX W CTanebeTOHHbIX KOHCTPYKUUA Ha
Kpy4yeHne [OnycKkaeTCA Ha MNPOMEXYTOYHbIX CTaguaX MpOeKTMpoBaHua nraTtdgopm
NpPou3BOAUTb B NPEANONOXEHUN YNPYron paboTbl KOHCTPYKLMM C YH4ETOM pacTaHyToro 6eToHa,
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npu 3TOM HaubonblUMe KacaTernbHble HanpsbkeHusi B 6eTOHe [OMKHbI YAOBNETBOPSTbH
yCNoBUIO

Tmax < 1,86Rpen, (3.4.6.1.9-2)
roe Rytn - HOpMaTMBHOE CONpPOTUBIIEHE BETOHA OCEBOMY PaCTSXKEHMIO.

3.4.6.1.10 [lpwn gencTBnmn 3Ha4UTENbHON COCPENOTOMEHHOM HAarpy3kn Ha OrpaHNYEHHYIo
nnoLiaab anemMeHTa AosmkHa O6bITb Npon3BeaeHa NpoBepKa ero MECTHOM MPOYHOCTM Ha CMATHE,
npogasnueaHue, OTpbIB U T.M.

3.4.6.2 Pac4eT NPOYHOCTM INEMEHTOB B CEYEHUAX, HOPMaribHbIX K NPOLOSNILHON OCK
aneMeHTa.

3.4.6.2.1 Pac4yeT npo4yHOCTU 3NEMEHTOB B CEYEHUAX, HOPMasibHbIX K MPOAOSIbHOM OCK
anemMeHTa, cnegyet npoudsoguTb B cootBeTcTBUM ¢ 3.4.3.2 n 3.4.6.1.8 ¢ cobniogeHnem
ycrnoBus

§=x/hy < &, (3.4.6.2.1-1)
roe &, x —  OTHocuTenbHas n abCconTHas BbICOTA CXKaToun 30HbI 6ETOHa;
ho - paboyas BbiCOTa CEYEHWsl, paBHas PaCCTOSHMIO OT PaBHOAEWCTBYHOLLEN yCUNuin B
pacTsiHyTOW apMaType A0 CxaTow rpaHn 6eTOHHOro CeveHus:;
&r —  IpaHuyHas BbICOTA CXXaTOM 30Hbl, KOTOPYIO HAANEXWUT NpuHMmaTh no 1abn. 3.4.6.2.1.

CeueHns ¢ gBoriHOM apmaTypou (B pacTsHYTOM M CXaTon 30HaxX Npu narnbe) gOrmkHbI
YAOBNETBOPSITL YCIIOBUIO

M < RpSy, (3.4.6.2.1-2)
rae M - n3rnbatoLLmii MOMEHT, AEUCTBYIOLLMIA B CEYEHUN;
Ry —  pacyeTHoe cornpoTuBneHve 6eToHa cXkaTuilo Ong npenernbHbIX COCTOAHWIA NepBOK
rpynnei;
So - CTaTU4EeCKUN MOMEHT BCEN NIoLlaaM MOMNEpPeYHOro ceyeHus 6eToHa (3a BbIMETOM

3alUMTHOTO Crosi B PacTsHYTOW 30HEe) OTHOCWUTENbHO LEHTpa TSXKEeCTW CceyeHus
pacTaHyTON apmaTypsbil.

Tabnunuya 3.4.6.2.1

Knacc apmatypbl 'paHnyYHble 3Ha4YeHus &, nNpu knacce GeToHa
B20, B25, B30 B35 u BbllLe
A-I 0,65 0,60
A-I1,Bp-1, A-llI 0,60 0,50

3.4.6.2.2 PacyeT ce4yeHUNn un3rMbaemblXx XKerne3oDeTOHHbIX 3nemMeHToB nbon
CUMMETPUYHON hOopMbI cneayeT NPoM3BoOAMTL NO hopmynam:

b = M, R = }/bRbSb + ySRSCSS; (34622'1)
YsRsFs — YsRscFs = YpRpFp. (3.4.6.2.2-2)

[Ans NpssMOYronbHOro CUMMETPUYHOIO ceveHuns (cm. puc. 3.4.6.2.2-1)

Sy = bx(hy — 0,5x); Sg = F/(hy — a'); F, = bx.
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Ecnu BbicoTa cxaton 30HbI ©eToHa, onpegensiemasi 6e3 yyeta cxaTon apmatypbl,
MEHbLLIE ABOVMHOW TOMLLUMHbI 3aLLUMTHOrO Cros, T.€. MeHblue 2a’ (cM. puc. 3.4.6.2.2-1), cxaTyto
apmaTtypy B pacyeTe MOXHO He yuYnTbIBaTb.

o
vt R R, F!

L x g : R.ex
) Y.
Mz | he
i" » R F,
=

Puc. 3.4.6.2.2-1
Cxema ycunum B ce4eHnn, nepnenankynsipHoMm npogonsHoN ocun narmbaemoro xxene3obeToHHOro anemeHTa npu
pacyeTe ero Npo4YHOCTH

PacueT un3rmbaembix cTanexene3obeTOHHbIX 3N1EMEHTOB crnegyeT npou3BoauTb 6e3
yyeTa NogaTNIMBOCTN COEOANHUTENBHOIO LBA JIMCTOBOW apmaTtypbl C 6ETOHOM No hopmynam
(c™m. puc. 3.4.6.2.2-2):

® = M; R = ypRpbx(hy — 0,5x) + ysRsF (hg — a') + ysiRsiFe;(hg + 0,5dg;);  (3.4.6.2.2-3)

YsRsFs — VsRscEe’ + ysiRsiFsi — YSiRsiFs,i = VbRbbx' (3'4'6'2'2-4)
& R F)
X xl_éf::gi
M fra R
tg_; ﬂ.:,, ?u} R, FARGFy u'_'}«l‘.- ‘j'. i '_1_
=
Puc. 3.4.6.2.2-2

CxemMa yCcunui B ce4eHnn, HopmMarsnbHOM K NPOAOoSIbHOM OcK 13rbaemMoro cTanexene3oteToHHOro afiemMeHTa npu
pacyeTe ero npoYHOCTY

B cnyuae, ecnv B ceyeHun cranexene3obeTOHHOro arieMeHTa nnolaab NonepeyHoro
ceyeHus cxkaTor apMaTypbl paBHa Unv Gonblue Nnowaan nonepeYyHoro CeYeHUs: PacTsaHyTon
apmMaTypbl, pac4eTHOe CONpPOTUBIIEHNE CeYeHUs U3rnby onpeaenstoT no opmyre

R = (¥siRsiFsi + vsRsF)(ho + 0,5dg;). (3.4.6.2.2-5)
B npuBeaeHHbIX hopmynax:

R —  pacyeTHOe COMpOTMBIEHNE CEYEHMS U3TUDY;

SpnS; —  cTaTM4eckMe MOMEHTbI MMOoLaaN CeYEeHMs1 CXKaTol 30Hbl OeToHa u
nrowann ceyeHns CxaTo apMaTypbl COOTBETCTBEHHO OTHOCUTENbHO
LieHTpa TSHKECTM pacTsiHYyTON apmaTypbl;

F, F/, Fg nFy - nrowaam nornepeyHbIX CeYeHUW PacTAHYTOM U CKaTOW CTEpPXHEBOW U
NNCTOBOW apMaTypbl COOTBETCTBEHHO;

Ry, Rg, R Ry, —  pacyeTHble COMpPOTMBIEHUSI BGETOHA, PACTSHYTON U CXXaTOW CTEPXXHEBOM
apMaTypbl 1 IMCTOBOM apMaTypbl COOTBETCTBEHHO (CM. 3.4.4);

Ybs Vs» Vsi - KO3 pruUmneHTbl ycrnoBuid paboTel GeToHa, CTEepXXHEBOW W NUCTOBOK

apmaTtypbl COOTBETCTBEHHO, MpWHMMaemble Mo Tabn.3.4.4.1.13-1,
3.4.4.2.6-113.4.4.2.6-2.
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PacueTt ctanebeTOHHbIX 9NeMeHTOB criegyeT BbINONHATL No opmynam (3.4.6.2.2-3) —
(3.4.6.2.2-5), npunsiB F, = F; = 0.

3.4.6.2.3 PacyeT BHELEHTPEHHO CXaTblX M BHELUEHTPEHHO pPacTAHYTbIX 3MeMEeHTOB
C NonepeyYHbIM ceyeHneM NPSAMOYronbHOM OPMbI, a Takke pacyeT 3NeMEHTOB C TaBPOBbIM U
OBYTaBPOBbIM MOMEPEYHBbIMU CEYEHUAMM NPU M3rMbe, BHELLEHTPEHHOM CXXaTun N PacTsXKEHUN
pekoMeHayeTCs BbINOMHATE MO popMyrnam [NpaBun NOCTPOMKM KOPNYCOB MOPCKUX CyAO0B U
nnaBy4Mx COOPYXEHMN C NMpuMeHeHnem xenesobetoHa Pernctpa Ha OCHOBE pacyeTHbIX
XapaKTePUCTUK MaTepuanoB 1 pacyeTHbIX KoadduumMeHToB, NpuHATLIX B [Npasunax MNBY/MCI
c yyetom 3.4.6.2.1 n 3.4.6.2.2.

3.4.6.3 PacueT npoYHOCTM INIEMEHTOB B CEYEHUSAX, UMEIOLLMX HAKMOH K NpOoaoSbHON
OCWU areMeHTa, Ha AencTBue nonepeyvyHom cunebl.

3.4.6.3.1 lMpn pacyeTe MPOYHOCTU CEYEHUN U3IrMbaeMbiX, BHELIEHTPEHHO CXaTbiX W
BHELIEHTPEHHO pPaCTAHYTbIX 3SIEMEHTOB Ha [AEWCTBME MNOMNepeyHorM Ccunbl  JOSHKHO
cobntogartbesa ycrnosume

Q < 0,257yp4R,bhy, (3.4.6.3.1)
roe b —  MWHMManbHas LUMPUHA 3fIEMEHTa B CEYEHUM;
n —  ko3pumumeHT 6esonacHocTh (cm. 2.4.1.1 n 3.4.3.2).

3.4.6.3.2 Pac4yeT ceyeHun aN1eEMEHTOB MOXET He NMPOU3BOAUTLCS, €CN BbINOMHAETCS
ycnosue

Q <18(0,5 + 28)Ry, bhy, (3.4.6.3.2)
roe § =2/(1+ M/Qhy), Ho He Gonee 1,5 n He meHee 0,5;
M, Q - YyCUNNs B HOPMaribHOM CEeYEHUW, NPOXOAsLLEM Yepes3 KOHEL, HAaKMOHHOrO CeYeHus B
CcXXaTou 30HE;
I3 - OTHOCUTENbHAs BbICOTA CXKAaTOM 30HbI, onpeaenaemas:

ans n3rmbaemblx aNeMeHToB —

§ = URs/Ry;

ONs BHELEHTPEHHO CXaTbiX W  BHELUEHTPEHHO pacTsHYTbIX SMeMeHToB C  Gonblimm
aKcLeHTpucuteToM, Korga S, < 0,85,, —

§ = URs/Rp £ N/bhoRy;

u - KO3(hPULMEHT apMUPOBaHUS, onpeaenseMblil kak OTHOLLEeHWe nroLwaan
ceyeHunsi NpoAorbHON apMaTypbl B pacTSHYTOM 30HE CeYEHNs K nioLlaam
nornepeYvHoro ceyeHus anemeHTa bhy.

MpumeyaHue. 3HAKM «MNOC» U «MUHYC» CcregyeT MpUHUMMATb COOTBETCTBEHHO [Anls
BHELIEHTPEHHO CXXaTblX U BHELLEHTPEHHO PACTAHYTbIX 3/IEMEHTOB.

3.4.6.3.3 [Ons BHELUEHTPEHHO pPacTAHYTbIX 3MEMEHTOB C MarbiM 3KCUEHTPUCUTETOM,
korga S, > 0,8S,, pacyeT Nno MPOYHOCTU CEYEHUN, UMEIOLLMX HAKMOH K MPOAOSIbHOM OCK
anemeHTa, sBnseTca oba3aTtenbHbIM BO BCEX Cy4vasx, kKorga AeNcTBYeT nonepeyHasi cuna.
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3.4.6.3.4 PacuyeT nonepeyvyHOM apMaTtypbl B HAKIOHHOM CeYeHUUN XKene3obeTOHHOro,
crtanexenesobetoHHoro un cranebetoHHoro anemeHTa (cMm. pwuc. 3.4.6.3.4) cnepyert
npoBoAUTb MO criegywmmMm opmMynam:

Ana mM3rmbaemblX, BHELEHTPEHHO CXaTbiX M BHELEHTPEHHO pacTAHYTbIX € 6onbLinm
9KCLEHTPUCUTETOM 3NIEMEHTOB —

®=0Q, R= ZVsstEqw + ZysiRsisti + Vb5(0:5 + zf)RbtbhO, (3-4-6-3-4'1)

ana BHEeUeHTPEHHO paCTAHYTbIX 3J1ieMeHTOB C MallbiM 3KCLUEHTPUCUTETOM —

®=0Q, R= ZVsstEqw + ZysiRsistia (3-4-6-3-4'2)
roe Y VsRowFow M X VsiRsiFewi  — CYMMbl YCUMWI BO BCEX MOMEPEYHbIX CTEPXHSX (XOMyTax) u
nonepeyYHbIX NMUCTOBBLIX CBA3SIX B HAKITOHHOM CEYEHUN;
Fowy Fowi - nnowagn nonepeyHbIX CEYEHUN CTEPXKHEBOW M FNUCTOBOW MOMepedHomn
apmaTypsbl;
& - OTHOCMTENbHAas BbICOTA CXKaToW 30HbI B CEYEHUN, Oonpeaensemasi o ycrnoButo
(3.4.6.3.2);
Vb, Vs Vsi - K03 p1umMeHTbl ycroBuin paboTel 6eToHa M apmatypbl, NPUHUMAEMbIE MO

Tabn. 3.4.4.1.13-1, 3.4.4.2.6-1, 3.4.4.2.6-2.

T T T
Y
h) N § Jq. h)
4 <
h
//
h A ~ N
Ry, “F,
Q A 4
sti sti

i

Z(st F, swt st:' F, swf)

Puc. 3.4.6.3.4
Cxema ycunuii B ce4eHun, KOTOpoe MMEET HaKIOH K NPOAOIbHON OCK cTanexene3obeToHHOro anemeHTa
npu pacyeTe ero NPOYHOCTN Ha AENCTBME NOMNEPEYHON CUnbI

3.4.6.3.5 [Mpun pacyeTe NAUTHLIX 3N1EMEHTOB XXene306eTOHHbLIX KOHCTPYKLUMIA, UMEOLLNX
OTHOLLEHWE BbICOTblI K pacyeTHoOW AnvHe hy/l <1/3, Ha [JencTBMe MNONepeyHon Cunbl
B MMOCKOCTM NNUTbl OOIDKHbI  yaoBneTBopATbes  ycnosus (3.4.6.1.9-1) un (3.4.6.1.9-2),
npu 9TOM HaubonblMe KacaTerbHble HanpsXKeHus OonpeaensioTca B COOTBETCTBUM
c TpeboBaHmammn 3.4.6.1.5. lNMpoyHOCTL nonepevyHon apmaTypbl (XOMYTOB) M MNPOAOSbHON
apmaTypsbl, pacrnpegenieHHOM No BbICOTE CeYEeHUs, B 3TOM criyyae AofmkHa OblTb npoBepeHa
Ha OelCTBME rMaBHbIX PacTArnBaloLmMx Hanps>keHu B paoHe HenTparnbHON OCK CeYeHUs.
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3.4.6.3.6 PaccrtosiHne mexgy nonepedHbiMn cBassamu (cm. puc. 3.4.6.3.4) B cnydae
HAKMOHHbIX CTEepPXHeW Mexady KOHLOM npebiaylero v Hadanom nocneaytwoulero oTrmnbéa,
Onvxanwero kK onope, OMKHO BbITb HE Bonee BENMNYMHLI S, .., ONpeaensiemon no dpopmyne

Smax = 1(0,5 + zf)bebtbh(Z)/Qla (3.4.6.3.6)
roe Q=R onpegensietcsa no gopmyne (3.4.6.3.4-1).

3.4.6.4 Pac4eT xxene306eTOHHbIX N CTanebeTOHHbIX KOHCTPYKUMIA HA BbIHOCIMBOCTD.

3.4.6.4.1 PacuyeTbl 3NEMEHTOB KOHCTPYKUMA Ha  BbIHOCIMBOCTb  HEOOXoOuMO
NPoOn3BOAUTbL BO BCEX CriyyasiX, Korga YMCro LUKNOB U3MEHEHUs1 Harpysku coctaesnseTt 2-10°
n Gonee 3a BeCb pacyeTHbIN nepuog akcnnyaTtaumm MCIT.

3.4.6.4.2 PacyeTbl 31IeMEHTOB KOHCTPYKLMIA Ha BbIHOCNMBOCTL criedyeT Npou3BOAUTL B
NpeanonoXeHun ynpyron paboTbl MatepuanoB MyTEM CPaBHEHUSA HaMpsKEHUA B KPaMHUX
ubpax GeToHa M HanpsHKEHUA B PacTSHYTOW CTEPXHEBOWM W IMCTOBOM apmaTypax C
pacyeTHbIMM  COMPOTMBIEHUAMW  MaTepuanoB, MPUHATBIMA  C  COOTBETCTBYHOLLMMMU
koadpomumeHTammn ycnosuim pabotbl (cm. Tabn. 3.4.4.1.13-1, 3.4.4.2.6-1, 3.4.4.2.6-2).

3.4.6.4.3 B TpewMHOCTOMKMX SfiEMEHTaxX HamnpsbkeHust B KpanHux dubpax 6eToHa,
HanpspKeHNs B CTEPXKHEBOM W JIMCTOBOW apmaType onpenensawTca no npuseaeHHbIM
ceyeHnsim (cm. 3.4.6.1.3) cyyeTtom paboTbl 6GeToHa BCEro CeYeHuss U C  Yy4eToM
ykasaHuh 3.4.4.1.15.

B HeTpewmMHOCTOMKMX 3feMeHTax reoMeTpUYEecKMe XapakTepUCTUKM  CeYeHUmn
onpenenswTcsa No NpMBegeHHbIM cedeHnssm 6e3 yyeta 6eToHa pacTAHYTOM 30HbI U C Y4ETOM
TpeboBaHuin 3.4.4.1.15.

CxaTasa apmaTtypa Ha BbIHOCITMBOCTb HE PaCcCUYNTBLIBAETCS.

3.4.6.4.4 B anemeHTax ene3ob0eToHHbIX U cTanebeToHHbIX KOHCTPYKLMI Npu pacyeTe
Ha BbIHOCIMBOCTb  HAKMOHHBLIX CEYEHWA [NaBHble pacTarMBalolne  HanpsbKeHus
BOCMpMHMMalOTCA G6ETOHOM, ecrnn MX BenuuMHa He npeBbllaeT Ry, pPaBHOAEWCTBYHOLAN
rMaBHbIX PACTArMBaOLLMX HANPSXKEHNA AOMKHA BbITb MNOMHOCTBLIO NepeAaHa Ha nonepeYvHyto
CTEPXXHEBYIO M nucToByto apmatypy. [Npy 3TOM HanpskeHUs B apmaType He [OOIKHbI
npeBbIllaTb COOTBETCTBEHHO pacYEeTHbIX BEMUYMH R, N Rgy;.

3.4.6.5 PacyeT NpoOYHOCTU COEAMHEHUSA MO KOHTaKTy IIMCTOBOW cTann ¢ 6eTOHOM
B CTane0eTOHHbLIX KOHCTPYKLUSIX.

3.4.6.5.1 KoHCTpyKuMn coeauHeHusi NIMCTOBOW CTanm ¢ BETOHOM MO UX KOHTaKTHbIM
NOBEPXHOCTAM crieqyeT paccynTbiBaTbh Ha NPOAOSNbHbBIE CABUraOLWMne yCUnus, BO3HMKatoWwme
B anemMeHTe npu usrmbe B NMAOCKOCTM u3rmba, Ha NPOAOSbHbIE CABUralwlme YCunus,
BO3HMKalOLLMe OT TemnepaTypHbIX BO3AENCTBUN, ycagkm 6GeToHa W T.4., Ha ycunus
B MOMEPEeYHOM HanpasfieHUM B MNNOCKOCTU M3rba npuv MecTHOM NpoAaBnvBaHMM OeToHa
BHELUHEeW Harpyskoun u ap.

3.4.6.5.2 lpoYyHOCTb COEOMHEHMS WNU  CBA3WM IIMCTOBOW apmatypbl C OeTOHOM
obecneumBaeTcs npu cobnogeHnn ycrnoBms

T < mTgpn, (3.4.6.5.2)
rae T - CyMMapHoOe caBurawulee ycunue, ,D,eﬁCTByFOLLI,ee B MJIOCKOCTU KOHTaAKTa B npeaenax
paccmMmaTpmuBaeMoro y4yactka cTanebeToHHOoro ANeMeHTa;
m — KO3 PUUNEHT HEpaBHOMEPHOCTM paboThl yNopoB, npuieM m = 0,9 — nNpu pa3nuyHom
KOHCTPYKUMM COBMECTHO paboTtawowmx ynopoB, m = 1,0 — npv OAMHAKOBOWN
KOHCTpYKUUW;
Tsup - casurarouwiasa cuna, BocnpnHMMaemasa ogHMM yrnopom, onpegensaeTtca B COOTBETCTBUN

c3.4.6.5.7n3.4.65.8;
n —  KONMYeCTBO YropoB B Npeaenax paccmMaTp1MBaeMoro yyacTka afieMeHTa.
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3.4.6.5.3 lMpoponbHOe capurawowee ycunue npu usrnbe crtanebeToOHHOro 3reMeHTa,
OENCTBYyOLLEE HA YNOPbl UM aHKEPbI B KOHTAKTE NIMCTOBOW apMaTtypbl ¢ 6eTOHOM Mpu Lare
pacrnonoXeHuna «u» onpegenseTcs no opmynam:

T = eredu/]red (34653'1)
nnm
T == Np(i—l) - Np(i)’ (34653-2)
roe Q — nepepesbiBaloLllad cuna, OEWUCTBYOLWAss Ha paccMaTpuBaeMoM Yy4vacTke
anemMeHTa Mexay ynopamu;
Sred — TMpPUVBELEHHbIN CTaTUYECKNMA MOMEHT MOMEPEYHOro CeYeHnss CTasnbHOro nmcta
OTHOCUTENbHO HENTPanbHOM OCK CEYEHUS PpaCcHETHOrO 3NIEMEHTA;
Jred — MpVBELEHHbI MOMEHT MHEPLIMM NONEPEYHOro CEYEHUS PaCYETHOMO ANTIEMEHTA;
Np—yy Wnn Npy  — npoaonbHble pacTarMeawLwme ycunuss B NUCTOBOW apmaTtype B

nonepeyHbIX ce4eHnAX Ha rpaHmuax paccMmatpmuBaemMoro y4yacTka.

3.4.6.5.4 TMpun NpoeKkTMpoBaHUM NPOJOSIbHON aHKEPOBKM MO MOMNEepeYHon cune cnegyet
obecneynTb XKeCTKOCTb U MPOYHOCTb COEAMHEHUSA CTann ¢ 6ETOHOM Ha OMOPHbIX U KOHLIEBbLIX
yyacTkax n3rmbaemoro anemMeHTa, A4ns Yero B OMOPHbIX CEYEHUAX AOMKHbI yCTaHaBNMBaTbLCA
KOHCTPYKLMM TUMa XecTKuX ynopos (cM. 3.4.5.12). B HepaspesHbIX KOHCTPYKLMSX NPU Hanmn4um
nonepeyHblX auadparMm B MMOCKOCTAX MPOMEXYTOYHbLIX OMOP OOCTaTOYMHO MpedycMOTpeTb
nogkpenneHns wux KHUuamn. Ha KOHUEeBbIX Yy4acTKax 9fnemMeHTOB >KeCTKue Ynopbl
pekomeHOyeTcs pacnonaratb MO BO3MOXHOCTM 3a rpaHamMuM onop. KOHCTpyKTMBHOE
ohOpMIIEHNE OMOPHbLIX CEYEHUN KOHLEBbLIX Y4aCTKOB AOIMKHO obecneymBaTb HE TOSMbKO
NMPOYHOCTb M >XECTKOCTb MNOMepeyHbiX AuvadparMm, HO U BOBMekaTb B paboTy B OMNOPHOM
CeYEeHMM BHeLUHWE CcTasrbHble NMNCTbI apMUPOBaHNS.

3.4.6.5.5 Pac4eT NpOYHOCTN KOHCTPYKUMIA COeOUHEHUsI cTann ¢ 6EeTOHOM Ha OMOpPHbIX
yyacTKax anemMeHTa OOMMKeH NPOU3BOAUTLCA Ha MOMHOEe pacyeTHoe MPOAOSbHOE ycurve B
NINCTOBOWN CTanu B NIIOCKOCTU n3rnba, nepepaBaemoe Ha B6eTOH, KOTOpOe onpeaenseTca no

dopmyne

N, = Rg;Fgi, (3.4.6.5.5)
roe Rgi - pac4yeTHoOe conpoTnBneHne matepuana NIMCTOBOW CTanu;
Fg; - pac4yeTHaa nnowagb nonepevyHoro cevyeHnsa NMCTOBOW CTanu.

[ononHUTEeNbHO KOHCTPYKUMA 06beamHeHnsa ctanm ¢ 6eTOHOM Ha onope NpoBepsieTcs Ha
capuraroLme yeunus, onpeagensemole no dopmyne (3.4.6.5.3-1).

3.4.6.5.6 PacuyeTbl KOHCTPYKLMIA COEOUHEHUs1 NUCTOBOM cTanu ¢ GeToHoM cnepyet
BbINOMNHATb:

.1 npunKecTknx ynopax — nonaras npsiMoyrosibHy0 3Mopy CXUMALLMX HaNpsXeHuH,
nepeaaBaeMbIX PAaCHETHOW CKUMAIOLLLEN MOBEPXHOCTLIO ynopa Ha GeToH;

.2 npwn rmbkux ynopax — Mcxogsa u3 ycrnoBun cMatna 6etoHa nog ynopom C y4eTom
paboTbl ynopa Ha u3rnb cornacHo 3.4.6.5.8;

.3 NpV HaKIOHHbIX aHKepax — WCXOAS M3 YCNnoBur paboTbl aHkepa Ha coveTaHue
pacTsxeHus n nsrnba co cmatmem 6etoHa.
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3.4.6.5.7 PacyeT KOHCTPYKLMN COEANHEHMS Ha XECTKMX ynopax cnegyeT BbINOMHATb MO
dopmynam:
MO NPOYHOCTN —

Tsup < 1,6RpFp ey} (3.4.6.5.7-1)

Ha BbIHOCITMBOCTb —

Te < 1'5yb1Rbe,CM’ (34657'2)

roe Tsup, Te—  CABUTaloLLME YCUNUS, NPUXOASLIMECS HA OAMH YNOP, COOTBETCTBEHHO MPU pacyeTe Mo
NPOYHOCTU UNN BbIHOCITUBOCTH;

Fb,CM - pacyeTHaa nnowadb Yynopa WM aHKepa, pacnosioXXeHHOro nepneHgukynAapHo

casuratoLen cune.

3.4.6.5.8 PacyeTbl NPOYHOCTU KOHCTPYKUMIA COEANHEHNST MIMCTOBOW CTanu ¢ 6eTOHOM Ha
rMBKMX ynopax U CTEPXXHEBbIX aHKepax cnegyeT BbiNOMHATbL N0 hopMynam:

Ana rmbkux ynopoB B BMAe MpOKaTHbIX LUBENSepoB, [OBYTaBpOB, YronkoB (6e3
noakpennsoLwmx pedbep Tmna KH1L) —

Tsup < 0,55(¢p + 0,5t )baz/10R,, KH; (3.4.6.5.8-1)

Ana rmbknx ynopoB B BMAE KPYrMbIX CTEPXHEW, NMpUBApPEHHbIX TOPLOM K JIMCTOBOW
apmatype, npu 2,5 <1/d < 4,2 —

Tyup < 0,241d\/10R,, KH; (3.4.6.5.8-2)
ANS TaKuX e rmokux ynopoB B BMAE KPYIMbIX CTepxHel npu 1/d > 4,2 —

Toup < d?\/T0R,, KH; (3.4.6.5.8-3)

ANS TMOKNX YyNOPOB B BUAE KPYrNbIX CTEPXKHEN AOIMKHO ObiTb, KPOME TOro, BbINOSIHEHO
ycrosue

T, < 0,063d*mR,, KH, (3.4.6.5.8-4)

B npuBegeHHbIX hopmMynax:

trr —  cymma paguyca 3akpyrreHus u Hamborbliei TOMLWMHBI NOMKM NPOoKaTHOro Npoduns,
cM™;
tw —  TOMLMHA CTEHKN NPOKaTHOro Npodunsi, cMm;

—  [ANuUHA KPYroro CTepkHs TMbKoro yrnopa, cm;

l

d —  AnaMeTp CTepXHs rmMbKoro ynopa unm aHkepa, cm;

bs, —  LWMpUHA nrowaan cmsatusa 6eToHa ynopom, cM;

Ry —  pacyeTHasi NPOYHOCTb OETOHa CXXaTui ANs nNpeaesbHbIX COCTOSHUA NEPBOK rpynnbl;
R, —  pacyeTHas MPOYHOCTb Matepuana crtanbHOM KOHCTPYKLUK;

m - KO3 pMLUMEHT ycnoBuii paboTbl CTanbHOM KOHCTPYKLUN.
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3.4.7 PacuyeT 3nemMeHTOB Xene3o0eTOHHbIX U CTanebeTOHHbIX KOHCTPYKLUMK
no o6pa3oBaHUIO U PACKPbITUIO TPELLUMH U No aecdopmaumsam.

3.4.7.1 PacyeTbl 9aNeMEHTOB KOHCTPYKUMA MO 0BpasoBaHMIO M PACKPbLITUIO TPEeLUmH
B 6eTOHe crneayeT NPON3BOAMUTD:

Npw NPOEKTUPOBAHUUN TPELLNHOCTONKUX KOHCTPYKLUI;

npw NPOEKTUPOBAHUN KOHCTPYKLMIA C OrPaHNYEHHbLIM PacKpPbITUEM TPELLMH;

npy BbISABMEHUN 30H 0Opas3oBaHWs TpPewWwMH AN y4eTa CHWKEHWUS] KECTKOCTHbIX
XapaKTEPUCTUK 3NEMEHTOB MNpU pacdeTax CTaTUYecKnm HeonpedenuMbIX CTEPXHEBbIX U
MaCCUBHbIX KOHCTPYKLUN.

Ycnosve TpewmnHoobpa3oBaHUS COOTBETCTBYET 3HaKy paBeHCTBa, a YcroBsue
TPELLMHOCTONKOCTN (HeAoNYyLEHNA TPELLNH) — 3HaKy HepaBeHCTBa B pacyeTHbIX hopmyrnax,
COOTBETCTBYIOLLUUX CTPYKTYpe YCIIOBUA HeJonyweHna npenenbHoro coctodHus 2.4.1.1
n3.4.3.2:

.1 Anga ueHTparbHO PacTAHYTbIX 3N1IEMEHTOB —

® = N,R = 1,5Rp2Freqs (3.4.7.1.1)
roe Frea —  NpviBEAEHHAs Nolafb NONepeyHoro CeYeHUs aremMeHTa;

.2 Anda uarmbaemMbliX 3NIEMEHTOB —
® =M,R =1,75Ry:Wyeq, (3.4.7.1.2)
roe Wyeq —  NpUBEOEHHbI MOMEHT CONPOTUBIEHUSI CEYEHUS NPU M3rnbe Ans pacTaHYTON rpaxu;

.3 [ANsl BHELIEHTPEHHO CXaTbIX 31IEMEHTOB —

® = M/Wyoq — N/Froq, R = 1,75Rp; (3.4.7.1.3)
4 [ONs BHELLEHTPEHHO PacTAHYTbIX 3NIEMEHTOB —

® = M/Wyoq — N/Freqs R = 1,2Rpy5. (3.4.7.1.4)

3.4.7.2 PacyeT no o6pa3oBaHuio TPELLUMH, KOTOPbIE MMEIOT HAKIOH K NPOAOSIbHON OcK
areMeHTa, A0MKEH NPOU3BOAUTLCS NO hopMyrie

® = 0,1, R = 1,5Rp,,, (3.4.7.2)

roe Om: — [NaBHble pacTarMBatolime HanpsbkeHuss B 6eToHe, onpepensieMble B COOTBETCTBUM
¢ TpeboBaHusmn 3.4.6.1.5.

3.4.7.3 Pacuyetbi no obpasoBaHMO TpewMH nNpu  OEACTBUM  MHOIOKPaTHO
NMOBTOPSAOLLMXCH HAarpy3oK cnegyeT NpoM3BOANTb UCXOAS U3 YCIOBUN

b = O-bt,R = YDletZ’ (3473)
raoe Opt - MaKCcuMarnbHble HOpMarbHble, MMaBHbIE pacTAaArMBaroLme Hanps>KeHns B beToHe;
Yb1 - KO3 ULMEHT YCJ'IOBMIZ pa6OTbI beToHa npn“ MHOrOKPaTHO NOBTOPALLNXCS HArpy3kax.

3.4.7.4 Tlpn pacdetax no obpas3oBaHMIO TpewuH B OGeToHe Hanuuve apmaTtypbl
B CKaTOM 30HE CEeYEeHMs SOMYyCcKaeTCs He yYnTbIBaTb.
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3.475 B HeTPEewnHOCTONKNX SNeMeHTax XKene3obeToHHbIX W CcTanebeTOHHbIX
KOHCTPYKLMIA pacyeT MO pacKpbITUIO NEePNEHANKYNSAPHbIX NPOLAOSIEHOM OCU S1EMEHTA TPELLMH
cnefyeT BbINOSHATb MCXOAS U3 YCITOBUM

¢ =a, R=[ac], (3.4.7.5)
roe ac —  pacyeTHas LUMpUHA PacKpbITUA TPELLUHbI, MM;
[a]] -  ponyckaemas WMpWMHA pacKpbITUS TPELLUHDBI, MM, (CM._3.4.7.8).

3.4.7.6 UWwnpnHy packpblTusi TpeELMWHbl a. , MM, B 3JIEMEHTax Xene3obeTOHHbIX W
cTanebeToHHbIX KOHCTPYKUWUIA criegyeT onpeaensitb No opmyne

a, = 7Cphpes(4 — 100p)d>, (3.4.7.6)

roe Cp — KO3 UUMEHT, NPUHUMAEMbIN PaBHbIM:
1,0 — npu y4eTe BpeMeHHOro AenCTBUA Harpy3ok;
1,0 —npu F/F, < 2/3,
1,3—npu F,/F. = 2/3;

FynE, - Havbonblwme  0006OLEeHHble  ycunusa  (M3rMbaroWwmMiAi  MOMEHT,
npogonbHass cuna M T. M.) COOTBETCTBEHHO OT [AENCTBUS
NOMNHOM Harpy3kn (MOCTOSIHHOWM, 3KCMyaTauMOHHbIX BO3OENCTBUN U
Harpy3ok BHELHen cpefdbl) U OT OEWCTBUSA TOSMbKO MOCTOSIHHOW M
ONUTENbHOW Harpysok; Npu y4yeTe MHOFOKpaTHO MOBTOpPsOLEeNncs
Harpyskum Cp = 2 — pg

Ds - KO3 PULMEHT aCUMMETPUN LUKNA;

1] — KO3 ULUMEHT, NPMHMMaEMbIN paBHbLIM NPy apMaType:
1,0 — cTepXHEBOW Nepuogmyeckoro npoduns,
1,2 — NpOBOSIOYHOM NEPMOAMYECKOrO Npodunns,
1,4 — rnagkown CTEep>XHEBOW UMK NINCTOBOW;

& —  pedopmauun B pacTaHYTOM apmaTtype, BblUMCNEHHbIE Kak ag/E,; 6e3 yyeTa paboThl
pacTsHYTOro B ce4eHun 6eToHa.

u - KO3(hpMLMEHT apMupoBaHus cedeHusi, u = F;/bh,, HO He 6onee 0,02;

d —  [AvameTp apmartypbl, MM.

MpumeyvaHua: 1. Tllpu pacyeTe 3MNEMEHTOB C BHEWHeEW MUCTOBOW apmartypom
dopmyne (3.4.7.6) BMecTo d crieayeT ucnonb3osaTthb d,1,5(F,;/m)%°, roe F,; — nnowanb NUCTOBO
pacTaHyTOW apmaTypbl, MM?, Ha y4acTke ceyveHus wupuHon 0,1 m.

2. Tlpu pacyeTe BHELEHTPEHHO W LeHTpanbHO PacTaHYTbIX 3NIEMEHTOB pe3ynbTaT pacyeTta no
dopmyne (3.4.7.6) cneagyet yBennuutb Ha 20 %.

B
7

3.4.7.7 LWunpuHa packpbITUa TPELUUH, KOTOPblE UMEKT HAaKMOH K MpoAoSfibHOM OCU
3NeMeHTa, B panoHe AencTBUs HanbonbLUMX NepepesbiBatoLLmMX CU AOMMKHA perynmpoBaTbCa
OrpaHNYeHNEM YPOBHSA MakCMMarlbHbIX KacaTeribHblX HanpsbkeHun B 6eToHe, a MMEHHO
OOJDKHO YOOBNETBOPATLCH YCroBMe

Tmax < 1,86Rpe2, (3.4.7.7)

npw 3TOM T,,,, ONpeaenseTcs B cooteeTcTBumu ¢ 3.4.6.1.5.

3.4.7.8 [onyckaemyilo LWNPWHY PpacKpbiTUA TpewuH [a.] cnegyeT npuHMMatb U3
YCNOBWIA 3KCNnyaTaunm CoOOpyXeHusi, CBeleHUN 0 KOPPO3NOHHOM BO3LENCTBUM OKPYXKatoLLen
cpedbl, COXPaHHOCTU CTEepPXHEeBOM W TJIUCTOBOW apMmatypbl, BIUAHUA NPOLIECCOB
3aMOpaXMBaHUs U oTTamBaHus U He Bonee BeNUYMH, NpUBeAEHHbIX B Tabn. 3.4.7.8.
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Taobnwunuya 3.4.7.8

PawoH kopnyca MCI1

Jonyckaemas LnpuHa packpblTUA TpeLuHsbl, [a.], MM

XKene3obeToHHbIe KOHCTPYKLUK

CrtanebeToHHble

CO CTOPOHbI MOpS

C BHYTPEHHEWN CTOPOHbI | KOHCTPYKLMK
[HuLLe 1 GopTa B NOABOAHON YacTu 0,10 0,15 0,25
30Ha negoBoro nosica 0 0,10 0,25
BopTta B HagBOAHOW YacTu 0,15 0,20 0,25
Many6bl N BHYTPEHHWE CTEHDI 0,20 0,20 0,25
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3.5 NMBY HA HATAXHbIX CBA3AX

3.5.1 O6Lwue TpeboBaHuA.

3.5.1.1 TBYHC coctouT wu3 cnegylowmx TpexX OCHOBHbLIX KOMMOHEHTOB (rpynn
KOHCTPYKLMI):

Kopnyca;

HaTSAXHbIX CBA3EWN;

OOHHOrO (pyHOaMeHTa (sIKops).

Mpy npoekTMpoBaHMM YyKasaHHbIX KomnoHeHToB W [IBYHC B uenom cnenyet
ncnonb3oBaTb Npuemnemble TpeboBaHus pasg. 1 n 2 ¢ y4eTOM OOMNOMHUTENbHbBIX YKasaHui 1
NOACHEHUN, coepXallUuxXcs B HaCTOsLLEN rMaBe.

3.5.1.2 [lpoyHocTb KoHcTpykumm [NBYHC B cootBetctBuM ¢ TpeboBaHuamu 3.5.3
OOJIMKHA NPOBEPATLCA AN CNeayrLmnx pacHeTHbIX PEXUMOB:

9KCTPEMArnbHOrO Harpy>XeHus;

pabouyero;

TPaHCNOPTUPOBKY;

YCTaAHOBKM Ha TOYKY;

CHSITUS C TOYKM;

3aMeHbl HaTSKHbIX CBA3EW, €Criv 3TO NPeayCMOTPEHO B NpoLiecce akcnnyatauum.

Pexnm 3ameHbl HaTSXKHOW CBA3M NoapasyMeBaeT, Y4To ogHa (unu 6onee) HaTsXKHasi CBA3b
MOXET CHUMaTbCS ANsi OCMOTpa, TEKYLEero peMoHTa unu 3ameHbl. [JaHHbIN pexum crieqyet
onpenensartb, NPUHUMAas BO BHUMaHUE OXMUAAEMYKO YaCTOTY CHATUS CBA3U U MPOTSHKEHHOCTb
BPEMEHM, B TEYEHME KOTOPOro HaTshKHas CBSA3b OyaeT BbiBeAeHa M3 aKCnnyaTauum.

3.5.1.3 TBYHC pomkHa MMeTb KNIMpEeHC h., M, HE MeHee Oonbluen M3 BEeNYVH,
onpegensemblx No hopmynam:

he = Digo + 1,2(D/A109)*h1go + 1,5; (3.5.1.3-1)
he = A190 + 4hpag,,, + 0,5, (3.5.1.3-2)
roe A1o0 - MaKcMMarnbHasi aMrnnuMTyaa W3MEHEHUst YPOBHA MOpsl, BO3MOXHas 1 pas

B 100 neT; BKMOYas LUTOPMOBOWN HAroH, M;

higo» Moo  — COOTBETCTBEHHO BbICOTA U ANMHA BOJHbI, BO3MOXHble 1 pa3 B 100 neT, m;
Rrafie - TOMNLWWHA HAaCNOEHHOro Nbaa, Bo3amoxHas 1 pas B 100 net, wm;
D - AvameTp/rabapuTHbIN pa3mep ONOPHOW YacTu Ha yPOBHE BaTEPIIUHUK, M.

3.5.1.4 B pononHeHue k TpeboBaHuaM 1.3 TexHM4YeckoMy HabnAeHMI0 B npouecce
N3roTOBMNEHNSA N YCTAHOBKM Ha TOYKY noanexaTt crnegyrowme KoHcTpykumm NBYHC:

HaTs>KHble CBA3Y;

OOHHbIN (PyHOAMEHT.

MpMeHUTENBHO K HAM CnpaBeivBbl BCce TpeOOoBaHUA yKa3aHHOMO MyHKTa.

3.5.1.5 Ecnun B TexHu4ecknx TpeboBaHMAX K MPOEKTY OrOBOPEHO, YTO HATSXKHbIE CBSA3M
noanexart 3aMeHe B npoLecce aKcnnyatauumn, Te. nx cpok criykbbl MeHbLLe Cpoka CryXbbl
NMBYHC, 10 Hapg6aBkK Ha M3HOC ANt HATSXKHbIX CBA3EN O0MKHbI onNpeaenaTbcsl, UCXoAsa U3 Ux
COBCTBEHHOrO (haKTMYECKOro cpoka Cnyxobl.

3.5.1.6 TpeboBaHusa Kk maTepuanam cranbHbIX KOHCTpyKumin NBYHC ykasaHbl B 3.5.5.
TpeboBaHua Kk Matepumanam XenesobeTOHHbIX W KOMMO3UTHBIX KOHCTPYKUMA OOHHOMO
dyHaameHTa u negosoro nosica kopnyca NBYHC gomkHbl cootBeTCcTBOBaTH 1.5.2.

3.5.1.7 TpeboBaHus K HaTSKHbIM CBA3SAM, COAEepXallMecs B HaCTosilen rnase,
B OCHOBHOM CCOPMYNMPOBaHbI MNPUMEHUTENBHO K CBA3SM, COCTOAWMM K3 TpybyaTbiX
cTanbHbIX afieMeHTOB. B ToM cnyyae, ecnun HaTsKHas CBA3b BbIMOMHEHA 13 TpOCca UK LIENM,
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npyv NPOEKTUPOBaHUWN criegyeT pyKoBoacTBoBaTbCcA TpeboBaHuammn 4dactu Il «YcTponctea,
obopynosanue n cHabxenne NBY/MCIl1» n gononHUTENbHO TPEOOBaHUAMM HACTOSILLIEN YaCTH
B TOW CTEMNeHWN, HAaCKOJSTbKO OHU MPUEMIIEMBI.

3.5.2 Harpy3ku.

3.5.2.1 Tpwn onpegeneHun Harpy3ok Ha NBYHC u oTaenbHble ee KOMNOHEHTbI, Takux
Kak BeTpOBble, OT TeYeHus , neJoBble, ceMcMmnyeckne, Ha nanybbl, Npuy LWBApPTOBKE Cya40B U Ap.,
cnepyeT pykoBoacTBoBaTbcs TpeboBaHuamu 2.2, 2.3.6 — 2.3.10, 2.3.12, 2.3.13 n 3.3.2.
Mpn chopmMnpoBaHUM KOMOMHALMIMN Harpy3oK peKkoMeHayeTCcs MpuMHUMaTb BO BHUMaHWE
TpeboBaHus 2.3.11. [JononHutenoHole TpeboBaHMs MO ONpedEeNieHM0 Harpy3oK, KOTOpbIMU
Takke cnegyeT pykoBoacTtBoBaTtbed, cM. B 3.5.2.2 — 3.5.2.6.

3.5.2.2 [lepeMeHHble BETPOBbLIE HArpys3Ku.

CBA3b Mexay MaKCUManbHOW Wy, W CPedHel CKOpPOCTbio W 3adaeTcss C MOMOLLbIO
KoahpuumeHTa NopbIBUCTOCTU G aHanorn4Ho 2.2.2.3.

Mmes B BuAYy, 4To cmnyaTt HageogHom Yact NBYHC cocTtouT n3 npoTsXKeHHbIX 9N1eMEHTOB,
NynbCaLMOHHYIO COCTaBMIAOLLYI0 BETPOBOM Harpyskum Q,, crnegyeT onpefenstb C yd4eTom
KO3 dhULMEHTOB Koppenauun nynbcaumi Betpa. O606LeHHbIN K03 DUUMEHT KOpPenaumm i
crieqyet npuHMMaTh paBHbIM 0,8.

3.5.2.3 BonHoBble Harpysku.

Harpy3sku oT BOfTHEHNS ABNAIOTCA OOHUMM U3 caMblX 3Ha4YMMbIx ans NMBYHC He Tonbko no
WHTEHCMBHOCTU, HO M MO YaCTOTHOMY COCTaBy, NMOCKOSbKYy COBCTBEHHble nepuoabl CUCTEMBbI
«HaTSKHblEe CBSA3M — KOPMyC» 3a4acTylo nonagalT B AMana3oH NepuoaoB IHEProHeCyLmnX
BOJH.

YuntbiBas HeperynsapHyo npupoay BOMHOBLIX YCIOBUIA, METOLOMNOMMS OLEHOK BOMHOBbIX
Harpysok JOMmkKHa onMpaTbCs Ha cTaTUCTUYEeCKne Noaxoabl.

3.5.2.3.1 lNpn oueHKke CTAaTUCTUYECKUX  XapaKTEPUCTMK  BOSIHOBLIX  Harpysok
pekomeHOyeTCa UCNonb3oBaTb OAMH U3 ABYX noaxonos. [epBbin CBA3aH ¢ npeacTaBneHnemM
nepvoga akcnnyatauum B Buae Habopa ctaumMoHapHbIX PEXMMOB BOSTHEHUS, ANA KaXaoro ns3
KOTOpPbIX ULLETCH peakuus COOpPYXeHUs1 ¢ NocrneayrLwmmMm CyMMMpoBaHMEM peakumii No BCeEM
pexumam, XapakTepusyembliM BbICOTOM BOSIHbl 3agaHHOW 06ecnevyeHHOCTH, CpeaHuM
nepnoaomM BOMHEHUS, KYPCOBbLIM YIIIOM U NOBTOPSEMOCTBIO.

Opyron nogxon 6asvpyeTcd Ha KOHUENUMM Hambomee TSHKENoro pexuma, Ha KOTOpoMm
Hanbonee BEPOSATHO peanuayeTcsl aKCTpemarnbHasa BenuunHa peakuumn (cm. 2.2.3.5, 3.1.4.10,
3.1.4.11,3.1.4.12).

3.5.2.3.2 B kayecTBe 0a30BOM 3aBMCUMOCTM OS] OLEHOK BOJITHOBbIX Harpy3ok MOXeT
ucnonb3oBaTbCa ypaBHeHMe MopucoHa ¢ ydyeToM AndpakuMOHHbLIX nonpaBok (cm. 2.3.9.1
n2.3.9.2).

Mpy nonyyeHUM BEPOATHOCTHBIX XapaKTEPUCTUK BOMHOBBLIX HArpysok B criyyae
npumMmeHeHns ypasHeHus MopucoHa crefyeT Mcnonb3oBaTb pacnpefeneHne Benbynna,
napameTpbl KOToporo (macwTaba u opmbl) cnegyeTt onpenensitb Ha OCHOBE rpaduKoB U
3aBUCUMOCTEN, NpeacTaBrneHHbIX Ha puc. 3.1.4.9. Mo ocn abecunce Ha 3Tux rpadmkax cnegyet
OTNOXWUTb OTHOLLEHME CTaHAAPTHbLIX OTKMOHEHWUIA UHEPLMOHHOM U CKOPOCTHOW COCTaBISOLLMX
Harpysok.

3.5.2.3.3 MeTog, ucnonb3sywoLwwmn ypaBHeHne MopucoHa, OCHOBaH Ha NPeanonoXKeHuu,
4YTO COOPYXEHWEe He BHOCUT UCKaXXEHW B NOSie CKOPOCTEW U YCKOPEHUN OBWXKEHUS YacTul
XMOKOCTM B BOSIHE, 4YTO HEe TMO3BOMSET CTPOro Yy4yecTb a3PPeKkTbl audpakuumn un
rmapoanHaMmnyeckoe B3aMMOLEWCTBUE OMEMEHTOB KOHCTpykumu. OpgHako 3TOT MeToA
obecneyrBaeT BO3MOXHOCTb B MOSIHOW Mepe WCMNONb3oBaTbh PasfiUYHble TEOopuUM BOJSH,
y4nTbIBaTb BA3KOCTHbIE 3PP EKTLI, KOHEYHOCTb aMNNUTYAbl BOMHbI U KOreBaHun COOpYyXeHus,
adhpeKTbl, CBA3AHHbIE C MENKOBOABLEM.
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MeTtoa uenecoobpas3HO WCNOMb30BaTb, KOrAa pas3Mepbl COOPYXEHUS UMM ero
KOHCTPYKTUBHbLIX 311EMEHTOB Marlbl HacTOMbKO, YTO B BOJSIHOBLIX Harpyskax npesanupyroT
BA3KOCTHbIE CUNbI.

Mpu Gonblwmnx guameTpax coopyxeHun (D/A > 0,2) n OTHOCUTENbHO MarnbiX BblCOTax
BOMH Uenecoobpa3Ho wMCNonb3oBatb AUMPaKUNOHHYD Teopuio pacdeta. YpaBHeHue
MopucoHa npegnoyTuTensHee ncnonb3oBaTtb Npu Manbelx anameTtpax (D /A < 0,2).

MeToa NnuHenHoON AnpakLUMOHHOM TEOPUN OCHOBLIBAETCS Ha NPeanosioXKeHU 0 ManocTu
BbICOTbI BOSIH M aMnnuTyabl konebaHui nnatopmbl, NOTEHUMANBHOM XapakTepe ABUKEHUS
XUOKOCTW, WCKIIOYaLWEM CTPOrMN Yy4YeT BHA3KOCTHbIX adpdpektoB. OgHako 3TOT MeToA
no3BonisieT yyecTb aPdeKTbl AMdpakumM, BO3HUKaOWMe npu obTekaHun Bonblumx Ten u
CBSI3aHHbIE C CKaXXeHWeM Noss CKopocTen B BoNHe. MeTo npyMeHuM Ans pacyeTa Harpysok
Ha COOpPY>XeHUS C BONbLUMMU NONEPEYHBIMIN pa3Mepammn UM Ha MHOMOKOJSTOHHbIE NNAaTdOPMBbI,
Koraa andpakumMoHHble ahdeKTbl CyLLECTBEHHbI, @ BA3KOCTHbIE CUIbl MPeHebtpexxumMo Marbl.

3.5.2.3.4 TpeboBaHus 3.5.2.3.1 — 3.5.2.3.3 HEe WCKNOYAOT WCMOSb30OBAHNS OPYruX
noaxoaoB, oaobpsieMblx Pernctpom nocne cooTBETCTBYIOLLErO pacCcMoTpeHus. B yacTtHocTw,
MOXET HaNTU NPUMEHEHME MeToAuKa pacyeTa BOMHOBLIX Harpy3ok Ha NBYHC ¢ nomolbto
naketa nporpamm ANCHORED STRUCTURES, ogo6bpeHHbix Pernctpom.

3.5.2.3.5 Boamywawowme cunbl BOMHOBbLIX Harpysok, gencreytowmx Ha [1BYHC,
Jonyckaetca npuHUMaTtb aHanormyHeiMu TakoBbiM ans  TMNBY  cooTeeTcTBYHOLLENO
KOHCTPYKTUBHO-apXUTEKTYPHOrO Tuna, a AN MeCTHbIX Harpy3ok Ha [MBYHC BonHoBbie
Harpysku crnegyet npuHuMaTh cornacHo 3.2.3.4.

3.5.2.4  BbICOKOYACTOTHbIE BOSTHOBbLIE Harpy3Ku.

Mpn akcnnyataumm [MIBYHC Ha HM3KOYaCTOTHOE BOJSIHOBOE HarpyXeHme MoryT
HaNOXWUTbCS BbICOKOYACTOTHbLIE HArpy3kuy, Kak MpaBuiio UMMYNbCHOMO WX yOapHOro
Xxapaktepa (Hanpumep, npu peanu3aumm  ABMEHUA  KCTNIPUHTUHI» U KPUHTUHTY),
COOTBETCTBEHHO, BepTukanbHast Bubpauus [1TBEYHC BbICOKOM 4acToTbl, Bbl3BaHHAsA
UMMYNbCHBbIMW Harpy3kamu, u BepTukanbHasi Bubpauma NBYHC Bbicokon 4acToThbl, Bbl3BaHHas
UMKNNYECKUMN  Harpy3kamum OT BepTUKanbHOW, kuneson u ©GoptoBon kadkm [BYHC c
PE30HaHCHLIMU WX OKOJTIOPE30HaHCHbIMK nepuogamu. OwyTumMoe npucyTCTBME B psige
CnyyaeB BbICOKOMACTOTHOW COCTaBNAOLLIEN 3acTaBNAeT paccMaTpuBaTtb 3TOT BOMPOC C TOYKU
3pEHUS €€ BIIUAHUS Ha YCTanoCTHYO 40SITOBEYHOCTb.

3.5.2.5 BwuxpeBble Harpysku.

Cwvnbl BUXpeBon npupoabl, 6narogaps Te4eH o AeUCTBYIOWME Ha KOHCTPYKUMM Kopnyca
N HaTSKHbIE CBA3W, ONPEAENA0TCS B COOTBETCTBUN C HKECTIEAYIOLNMM NYHKTAMMW.

3.5.2.5.1 BuxpeBasa Bubpauua nnoxoobTtekaembix 3nemMeHTOB KOHCTpykuun [MBYHC,
Bbl3BaHHas TeyeHueM, [MpU HEKOTOPbIX CKOPOCTAX MOTOKAa MOXEeT npuBOAUTb K
HebnaronpuaTHbIM NocrneacTBuaM. bonbloe 3HadYeHMe npy 3TOM MMEET 4YacToTa CpbiBa
BUXpen, onpegensemas oopmynomn

f=Sh% S;“"’, My (3.5.2.5.1)
roe Sh - yncno Ctpyxans;

vt —  CKOpOCTb NMOTOKa, M/C;

D —  XapakTepHbl/i nonepeyHbI pasmep (GuameTp) KOHCTPYKUUN, M;

1) —  yron Mexay OCblo KOHCTPYKLUUM U HanpaBneHMeM notoka.

YacToTa, ykasaHHas B dopmyne (3.5.2.5.1), COOTBETCTBYET U3MEHEHMIO BUXPEBBLIX CUM
nonepek noToKa; 4acToTa M3MEHEHWS Cuil BOOSMb MOTOKaA B [Ba pasa Bblle 4acToThbl,
onpegensemon no popmyne (3.5.2.5.1).

3.5.2.5.2 B obwem cny4ae 3HadeHue Sh, COOTBETCTBYLLEE YACTOTE CpbiBa BUXPEW,
onpegenseTca B 3aBMCUMOCTU OT yucna PenHonbaca R,. Ha ocHoBaHWM MHOMOYUCHEHHbIX
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9KCMEPUMEHTAmNbHbIX MCCReaoBaHUN Ans  OnpedeneHns 4YacToTbl BO3MYLLAOLIMX CUI,
AENCTBYIOWMX Ha Nnoxoo0TeKkaeMble KOHCTPYKLUMKW, MOXHO WCMONb30BaTh creayloLme
3aBUCUMOCTMU:

Sh=0,20npu R, < 2,5 x 10,
Sh=027 npu R, > 2,5 x 10°.

3.5.2.5.3 lpn coBnageHun 4acTOT HECTALMOHAPHbLIX CUST C YacToTaMuM CBOGOLHbIX
konebaHu KOHCTPYKLMM BO3HMKAKOT PE30OHAHCHbIE SABIIEHUA C BO3MOXHOW 3HAYUTENbHOW
amnnutygon konebaHuin. BuxpeBas BuOpaums B oOwem criydae HOCUT TMapoynpyrum
XapakTep 1 JOSPKHa UccrnefoBaTbCs COOTBETCTBYHOWMMN MeTogamu. [naBHOM 0COBEHHOCTBIO
BO3HMKAOLLMX aBTOKONEOaHUN SABMAKTCA PacTAHYTble MO CKOPOCTM 30HbI PE30HAHCHbIX
KonebaHui, YTo 0OBACHAETCA CMHXPOHN3AUMEN CPLIBOB BUXPEW aBTOKONEOaHW.

3.5.2.5.4 [Ina nNpOTSHKEHHbIX KOHCTPYKLUMK, KakuMU SABNAIOTCA HaTSHKHbIE CBSA3MW,
pe30oHaHCHble KonebaHma MoryT BO3HMKATb Ha BCeX AKCNyaTalMOHHBIX CKOPOCTSX NoToka. Ha
NPOTSKEHHbIX HATSHKHbIX CBA3SX BO3HWKAOT, Kak NpaBurio, nonepeyHble konebaHua Gonee
WHTEHCKBHbIE, YeM KonebaHusa BAOMb NoToKa.

3.5.2.6 OwuHamunyeckue acnekTbl nosegeHunsa NBYHC.

3.5.2.6.1 [Ounamunueckmne xapakrepuctukmn NBYHC aBnaioTca ogHMMM N3 BaXKHENLLNX NPU
OLIeHKe BETPOBOJTHOBbLIX, J1€40BbIX, CEMCMUYECKNX BO3AENCTBUA N BO3LENCTBUN OT TEHEHUS.

3.5.2.6.2 YacTtoTta cobCTBeHHbIX KonebaHui nnatdopMbl Mpu i-oi cTeneHn cBoboabl
onpegenseTtca no opmyrne

pi = Ki/M;, (3.5.2.6.2)

roe K; n M; — COOTBETCTBEHHO XeCcTKoCcTb cuctembl NBYHC, Bknovas HaTsbkHble CBSA3U, U Macca
MBYHC ¢ npucoeanHeHHoW maccon (nMMBGO MOMEHT MHEepuuM MacC OTHOCUTENbHO
TOYKW 3aKpenneHus).

3.5.2.6.3 XKeCTKOCTb CUCTEMbl C BepTUKasnbHbIMM CBA3SMWU MPU  FOPU3OHTaNbHOM
CMeLleHun ons MmanbiX yrnoB BpaweHus, KH/m, onpegensetcs no oopmyne

2 2
o= Tty ey (W, -y TR Ll gy (g RO Lar (3.5.2.6.3)
LRt Lpr 4/ 2Lpel. 4 / 2Lpyr
roe Ney. —  YMCIIO HaTSHKHbIX CBA3EH;
n, —  4YUCIO pan3epos;
Ter —  npegBapuTenbHOE HaTSXeHWe HaTsHKHOM CBA3N, KH;
T, —  HaTsxeHue pansepa, kH;
W, —  BeC HaTsPKHOW CBA3M Ha eAnHULY ANWHbI B BO3ayxe, KH/M;
W, —  BEeC pamlsepa Ha eavHuUUy ONWHbI, BKIOYasi COAEpXKallylcsi B HEM XUOKOCTb,
B BO3ayxe, kH/wm;
Dy, D, —  OnameTp HaTsHKHOW CBA3W M pani3epa COOTBETCTBEHHO, M;
Laci, Lay —  9ddekTnBHas oceBas AnvHa HaTSXKHOW CBA3M U pan3epa COOTBETCTBEHHO, M;
Lgei, Lrr —  pagmyc BpalleHWs HaTsPKHOW CBA3W;
y —  yOenbHbI BEC BOAbI.

3.5.2.6.4 HenuHenHOCTb CUCTEMbI B TOPU3OHTANBHOM HanpasneHuu cnegyeT yunTbiBaTb
NPY COOTHOLLIEHUSIX:
AnNsi CUCTEMbI C BEPTUKANbHbIMU CBA3AMU —

u/Lges. 2 0,02; (3.5.2.6.4-1)



lNpasuna knaccugukayuu, nocmpolku u obopydosaHusi nnasy4ux 6yposbix ycmaHO80K
U MOPCKUX cmauyuoHapHbIx rnnamgopm (Yacme |l)

117

anda cMctemMbl C HAKIMOHHbIMU CBA3AMU —
u/Lreigcosp 20,1 (3.5.2.6.4-2)

3.5.2.6.5 XKecTkoCcTb cUCTEMbI C BepTUKanbHbIMA CBA3SMU NPU  BepTUKaNbHbIX
konebaHusax, kH/m, onpegensaetca no doopmyne

K, =n¢ Ki +pgs, (3.5.2.6.5)
roe S - cymMMapHas nnowiagb Ae/CTBYOLEN BaTEPNIUHUA, M 2

p - MaccoBast NNIOTHOCTb BoAbl, KH-c?/m#*;

G - YCKOpEHWe Cunbl TAXeCTH, M/c2.

3.5.2.6.6 XKecTkoCTb CUCTEMbI C  HaKMOHHbIMA  CBA3AMWU MpU  BepTUKaNbHbIX
konebaHusax, kH/m, onpegensaeTtca no doopmyrne

K, =n:; K;sin + pgS. (3.5.2.6.6)

3.5.2.6.7 >KecTkoCTb cUCTEMbI NpW BpaLLaTenbHbix konebaHusax, kH/m, onpeaensietcs no
dopmyne

K., = 4K,a* — A, (3.5.2.6.7)
roe Ao = GKG — FzKB,
GV Fg —  Macca KOHCTPYKLMIA U MHTerparn cun noaaepxaHus;
KGWKB — COOTBETCTBEHHO OTCTOSHUE LIEHTpa TSXKECTU W LEHTpa BENWMYMHbI OT YPOBHA
KITHO30BbIX TOYEK, M;
a — MOMOBUHA PACCTOSHWUA MEXOy KI030BbIMU TOYKAMM 3aKPENNeHUst HaTsHKHbIX
cBA3en, M.

3.5.2.6.8 lpucoegnHeHHble Maccbl W MOMEHTbl MHEpPUUM NPUCOEANHEHHBLIX Macc
anst i-om creneHn cBobodbl 3aBUCAT OT 4acTOTbl BOJIHbI U ONPeaensitoTCd Ha OCHOBE
M3BECTHbIX TEOPETUYECKMX PeLUEeHUI ANs Ten npoctenilen dopmsl U MoAENbHbLIX UCMbITAHUIA
Ons Ten CnoXHom koHdurypaumm.

3.5.2.6.9 [MHamunueckme acnekTbl, CBA3aHHbIE C BO3aencTBmem arncbepros Ha NBYHC,
MOryT OKa3aTbCs CyLLEeCTBEHHLIMU MpU pacyeTax obLuen 1 MECTHON NPOYHOCTN COOPYKEHUN,
a TaKKe 3anacoB NMPOYHOCTU AKOPHbLIX NUHMIA. dnHamndeckne 3deKTbl NOABNATCA U3-3a
pa3seutnsa konebaHun MNBYHC wn ancbepra B pesynbTaTe KOHTakTa ancbepra ¢ KOpnycom
MBYHC nnu akopHbiMK NnHuaMK. [anbHenllee pasBUTME KOHTAKTHOrO B3anMOOENCTBUSA BO
MHOromM onpeaenseTcs CrnoXHbIM 3aroHOM nepemeLleHns ancbepra otHocutensHo NBYHC.

3.5.2.6.10 Tllpun aHanun3e AWHaMU4Yeckux acnektoB B3ammopenctemsa [1BYHC
c ancbeprom HeobxooMMO y4unTbiBaTb BO3MOXHOCTb MOTEPU ancbeprom OCTOMYMBOCTM,
KOoTopasi MOXXET NPUBECTM K €ro OnpoKnAbIBaHUIO B HenocpeAcTBeHHoM bnusocTtun ot NBYHC
B MpOLECcCe KOHTAKTHOrO B3aMMOAENCTBUS C KOPMYCOM UIN SKOPHBIMU JIMHUSIMW.

3.5.2.6.11 Bsugy CyLleCTBEHHOW 3aBUCMMOCTW AMHAMUYECKUX 3dPdeKToB OT
napameTpoB auncbeproB, reomeTpudecknx ocobeHHocten amncbepros wun [BYHC,
XapaKTEPUCTUK CUCTEMbI €€ yaepPXXaHUsl N CKOPOCTU OBWKEHUSA IbAOB OLEHKY OUHAMUYECKMX
acnektoB Bo3aencTBun ancbepros Ha NBYHC uenecoobpa3HO BbLINOMHATL HA OCHOBaHUK
MaTeMaTU4ecKoro  MOAENMPOBAHUS  B3aMMOOEWCTBMS  alcbeproB C  3adAKOPEHHbLIM
COOPY>XEHMEM C UCMOSb30BaHNEM KOMMbLIOTEPHbIX NPorpamMm, o4obpeHHbIX Pernctpom.
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3.5.2.7 [nobanbHble Harpy3ku oT ancbepros Ha [BYHC.

3.5.2.7.1 TnobanbHble Harpy3skm oOT auncbeproB Ha [IBYHC onpeaenstoTcs
B 3aBMCUMMOCTW OT MNMOWaAM KOHTakTa auncbepra u coopyxeHus. [lnowagb KOHTaKTa,
N3MEHSIOLLasCcs BO BpeMeHU, JOMKHA BbIYUCATLCA C y4eTOM (POPMbl B3anMOLENCTBYIOLLNX
00BbEKTOB, MX B3aMMHOW OpuUeHTauun, HanpaeneHus gpenda ancobeproB n nogaTiMBOCTM
nnaTdopMbl MO METOAMKAM MW C MOMOLLILHO MPOrpaMMHbIX CPeacTB, 0400peHHbIX Pernctpom.

3.5.2.7.2 moGankbHble Harpy3ku oT arcbepros Ha NBYHC BbluncnsaoTCS No cnegyowen

dopmyne:

Fop =74AMManpn A < 1m?%
Fop = 7,4A% MManpn 1 M* < A < 1m% (3.5.2.7.2)
Frop = 1,484 MMNa npn A < 10 M2,

roe A —  NpoeKuMsl Tekyllel nnowaan KoHTakTa Ha MOCKOCTb, NeprneHauKynspHYHo
HanpaBneHUo BHEAPEHUS COOPYXKeHUs B anchepr.

3.5.3 Kputepuun npoyHocTu.

3.5.3.1 O06wme nonoxeHus.

3.5.3.1.1 B uenom ana koHctpykumn [NBYHC cnpaBeanuBbl o6wme TpeboBaHus,
copgepxawumecs B 2.4.1. [lononHUTENBLHO K nepevmcrneHHbiM B 2.4.1.2 onacHbIM COCTOSIHUAM
AOJIMKHO ObITb BKMIOYEHO criefytoulee: NosiBNeHNe HEHATSHYTOro COCTOSHUSI HATSXXHOW CBA3MW.
CoOTBETCTBEHHO OOSMKEH BbIOEPKUBATLCA KpUTEPUIA 0BEeCcneyeHmns HaTsHKeHUS CBA3MN.

3.5.3.1.2 Yron HaTsbKHOWM CBSA3U B BEPXHEM U HDKHEM COEOQNHEHUSX OOIDKEH BblOMpaTbecs
13 yCNoBUS HEMOBPEXOAEeMOCTU CBA3WN B panoHe ee B3anMOOENCTBUS C KOHCTPYKTUBHBLIMW
arieMeHTamMu Kopryca 1 SKops C Y4eTOM XapaKTepUCTUK NoAaTNBbLIX Sr1EMEHTOB.

3.5.3.1.3 Kputepun ycCTOMYMBOCTU AN KOHCTPYKTUMBHLIX 3NEeMEHTOB Kopriyca U
dyHaamenTa NBYHC pomkeH cooTBeTcTBOBaThH TpeboOBaHMAM 2.4.3.

3.5.3.2 Kputepui npeaensHOM NPOYHOCTH.

3.5.3.2.1 Kputepun npenenbHOM MNPOYHOCTU NPWU SKCTPEMAaribHOM HarpyXeHun Ans
Kopnyca n fikopsi onpegensetcsl BblpaxeHuem (2.4.2.2) ¢ y4eTOM BblpaxeHun (2.4.2.3.1)
n(2.4.23.2). lNpn atoM Ko3apdMumeHT 6e3onacHOCTU 1n; [OIMKEH onpeaensiTbes
cornacHo 3.5.3.2.4.

3.5.3.2.2 Kputepuin npenenbHONW MNPOYHOCTU MPU IKCTPEMANbHOM HarpyXeHuu ans
HaTSHKHBIX CBA3EW onpeaenseTcsl BbipaXXeHnem

TZ < T]lAO't, TZ < 7’]1Tb, (35322)

rae TE - CyMMapHOe pacyeTHOe HaTaXeHue CBA3W, BbI3BaHHOE BCEMU BO3MOXHbIMU

pacyeTHbIMU MOCTOSIHHBIMW W NMEPEMEHHBIMU HArpy3kamMu (KOMMOHEHTbI HaTsKEeHUs
oxapaktepusoBaHbl B 3.5.4), kH;

A —  pacyeTHas NnowiaAb NOMepevHoOro Ce4YeHus CBA3mn, M3
Ot - BPEMEHHOE COMpOoTUBIIEHNEe MaTepunana ceasu, Mlla;
Ty - paspbIBHOE ycurnme cBasn, kH.

3.5.3.2.3 Kputepun npegenbHOW npoYHOCTU KOHCTpykumn [MBYHC ana pexvmoB
paboyero, TPaHCMOPTUPOBKN, YCTAHOBKM HA TOYKY M CHATUA C TOYKM U COOTBETCTBEHHO
KoadhpuumeHTbl 6esonacHoOCTM AOMKHbI cooTBeTcTBOBaTh 2.4.2.4, 2.4.2.51n 3.3.1.1.

3.5.3.2.4 KoappuumeHtol 6esonacHoctn n; ana kputepmes 3.5.3.2.1 1 3.5.3.2.2
OOJDKHbI ObITb He 6onee 3Ha4YeHnn, NpMBeAeHHbIX B Tabn. 3.5.3.2.4.
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Tabnwuua 3.5.3.2.4
HavmeHoBaHue KOHCTPYKLMK Kputepuii KOHCTPYKTUBHbIE 3NEMEHThI
NPOYHOCTU cneumanbHble | OCHOBHbIE BTOPOCTENEHHbIE
Kopnyc 1 doyHOaMeHT BHE 30HbI n.3.5.3.2.1, 0,75 0,80 0,83
B3aNMOAENCTBUSA C HATSHXKHBIMU Kputepun 2.4.2.3.1
CBA3AMU n. 3.5.3.2.1, 1,25 1,35 1,45
Kputepun 2.4.2.3.2
Kopnyc un doyHAaMeHT B 30He n.3.5.3.2.1, 0,65 0,70 -
B3aNMOAENCTBUSA C HATSHXKHBIMK Kputepun 2.4.2.3.1
CBA3AMU n. 3.5.3.2.1, 1,20 1,30 -
Kputepun 2.4.2.3.2
HaTtsxHble cBA3K 3.5.3.2.2 0,55 0,60 —

3.5.3.25 [na pexunma 3aMeHbl HaTKHOW CBSA3M ko3apuumneHT OGesonacHocTh
npuMeHsieTcs B cooTBeTCTBMM € 1abn. 3.5.3.2.4. lpn 3TOM Npu BbIMOSTHEHUM pPacYeTOB
Heobxoaumo y4yecTb nameHeHne nocagku NBYHC, Bbi3BaHHOE NpMEMOM [OMNOMHUTENBHOrO
6annacra.

3.5.3.2.6 [ononHuTenbHble KpUTEpUM MNpeneribHoOn MPOYHOCTM ANA  KOHCTPYKUMIA
neposoro nosica NBYHC nepocTorkoro Tuna AomkHbI cooTBeTcTBOBaThH 3.3.3.

3.5.3.3 Kputepun yctanocTHOn NPOYHOCTN.

3.5.3.3.1 KpuTepun yctanoCTHON MPOYHOCTU OOSHKEH NMPUMEHATLCS K KOHCTPYKTUBHbLIM
YacTaM, ANS KOTOpbIX YCTanoCTb MOXET SABNATbCA KpUTUYEeCKoM OOpMON paspyLUeHus,
Hanpumep, y3nbl COEOUHEHUSA HaTSXKHbIX OMop ¢ PYHAAMEHTOM M KOHCTPYKUMSMU KOpryca,
paBHO Kak M 3reMeHTbl HaTSKHbIX CBA3eN. [lepeyveHb y3noB COrnacoBbIBAETCA NPOEKTAHTOM
¢ Peructpowm.

3.5.3.3.2 lpoektnpoBaHne koHcTpykumn [MBYHC cnegyeTt BectM MO KpUTEPUIO
«6e3onacHOro noBpeXaeHMs», COrnacHO KOTOPOMY peanu3auusi yCTanoCTHOro Kputepus
OpPWEHTMPOBaHa Ha cTaguio obpas3oBaHNA MAKPOTPELLMH, a HE NX Pas3BUTUS. XapaKTepuUCTUKN
npegenbHO OOMYyCTUMbIX YPOBHEN OTHOCUTENBHOW MOBPEXAaeMOCTH onpeaeneHsl B 2.4.4.

3.5.3.3.3 VICTOYHMKOM LIMKINNYECKMX HArpy3oK sIBMSOTCA BOSTHEHUE, BETEP, TEYEHMUE, Nnea,
ceicMuka. McxooHbIMW JaHHBIMKM ONA KaXO0ro Buaa LUMKIUYECKUX Harpysok saBnseTcs
NOBTOPSIEMOCTb BHELLHUX YCITOBUMN.

3.5.3.3.4 lMpn oTcytcTBUM  HeobXOAMMOW  CTATUCTUYECKOW  MHopMauMm Mo
Harpy>XeHHOCTN KOHCTPYKLUUIN YCTaNOCTHYI AONTOBEYHOCTb MPU BOSTHOBbLIX, CENCMUYECKUX U
nepeMeHHbIX NefoBblX Harpys3kax pekoMeHAayeTca onpedendtb Ha 6ase aHanuMTU4eckux
3aBUCUMOCTEN.

3.5.3.3.5 BrniMaHMe BbLICOKOYACTOTHbIX COCTaBMNAOLWMX BOSIHOBOIMO HarpyXeHus ot
KCMPUHIMHIa» W «puHrMHra» (cm. 3.5.2.4) Ha ypOBEHb YCTarloCTHOM [OSITOBEYHOCTU
HaTAHYTLIX CBA3eW onpefenseTcd peayKUMOHHbIM KO3IMUUNEHTOM Y , 3aBUCALMM OT
COOTHOLUEHMSI  CTaHAapTHbIX  OTKMOHEHUM  BbICOKOYACTOTHOM U HU3KOYACTOTHOW
COCTaBNAWLLNX, a TaKkkKe napameTpa m.

3.5.3.4 Kputepun obecneyeHnss HaTAHKEHUS CBA3N.

3.5.3.4.1 Kputepun obecnevyeHnss HaTsXXeHUs CBSA3N YycTaHaBnuBaeT TpeboBaHus,
HanpaBfeHHbIE Ha UCKITOYEHUE MOSIBIIEHUS HEHATAHYTOrO0 COCTOSIHMS CBA3W, B pesynbraTte
KOTOPOro CBsI3b MOXHO noniaraTb UCKItodeHHon u3 pabotsl NBYHC.
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3.5.3.4.2 [JaHHbIn KpUTEpUIA MOXET ObiTb ChOopMynMpoBaH criegyowmnm obpasom:
Tso <1y * T, (3.5.3.4.2)

roe Tzﬂ - pacyeTHOe ycunme CBA3N, 06yCJ'IOBJ'IeHHOG pacyYeTHbIMM Harpy3kamu, KOTOpble

NPUBOASAT K MWHUMU3AUWMU HaTSHXKEHWS CBA3W, UCKMOYasl npefABapuTenbHoe
(HayanbHOE) HaTsXKEHWE Ha TUXOW BOJE;

To —  npepgBapuvTenbHoe (HavanbHOe) HaTsXXeHWe CBA3eln Ha TUXON BOAE;
n* —  koadpduumeHT 6esonacHocTu; n; *= 0,70.
354 Ocob6eHHOCTM pacyeTa NPOYHOCTU U NPOEKTUPOBAHUA KOHCTPYKLIUA.

3.5.4.1 OO0wme nonoxeHus.

3.5.4.1.1 Ons pacyeta koHCcTpykumn [NBYHC B uenom cnpaBeanuBbl MOSOXEHUS,
cchopmynupoBaHHble B 2.5.1 1 2.5.2. [JononHuTtenbHO crnegyet OTMETUTb, YTO BaXKHbIMU
peakunamm NBYHC saBnaiTcs NUHEMHbIE M YIMOBbIE MEPEMELLEHMsT Kopryca, a Takke
BHYTPEHHUE OCEBbIE YCUMUA B HATSKHbBIX CBA3SIX.

3.5.4.1.2 loBpexaeHne nOOOM N3 HATAKHbIX CBSA3EW HE [OOIPKHO BbI3blBaTb
NPOrpeccupyroLLEro pa3spbiBa APYrNX CBS3EN NN Ype3MeEPHbIX Aedopmanmi (MoBpeXaeHWIN)
Kopnyca nnu pyHaameHTa B MecTax B3aMMOAENCTBUA CO CBA3AMU. Pernctpom moryT 6biTb
notpeboBaHbl pacyeTbl, NOATBEPXKAAKOLME, YTO B YCNOBUSAX BO3OENCTBUS BHELLHNX HArpy3ok,
COOTBETCTBYIOLWMX HANboNbLINM B TEYEHNE OAHOro roga Ans 4aHHOro panoHa aKennyartaumm,
NPOYHOCTb KOHCTPYKUMM NMBYHC ¢ noBpexxaeHHOW HaTshkHOWM CBA3bio OyaeT obecnedeHa.

3.5.4.1.3 lpoektnpoBaHne [1IBYHC pomkHO BecTucb TakMMm 00pas3om, 4ToObI
nepemMeLleHns Kopnyca OTHOCUTENbHO [OOHHOro dyHAamMeHTa He npuBoaAuIn K
BO3HMKHOBEHWIO MOBPEXOEHNI B KOHCTPYKLMSAX U, KaK CNeACTBME, K aBapuHbIM CUTYaLUSM.

3.5.4.2 Kopnyc.

3.5.4.2.1 KoHkpeTHaa wmeToguka pacdeta kopnyca [NBYHC pomkHa onpegensatbca
0COBEHHOCTAMM KOHCTPYKUMK. [pn pacdete npoyHOCTM Kopnyca MHorokorioHHon MBYHC
BO3MOXHO MpuMeHeHne TtpeboBaHun 3.2, oTHocawwmxca K MMBY. MNpu pacyete npoyHOCTU
kopnyca 6aweHHonogobHon NBYHC BO3MOXHO NpuMeHeHne TpeboBaHun 3.3, OTHOCALLMXCS
K MOHOMogam (MOHOKOHaMm).

3.5.4.2.2 Pacyer 6anouyHblx cuctem, oOTAeNbHbIX 6anok, nnactuH, pac4deTbl
YCTONYMBOCTN  KOHCTPYKTMBHbIX 3NEMEHTOB crnefyeT BbINOMHATbL B COOTBETCTBUM
c253—255.

3.5.4.2.3 KoHcTpykumn neposoro nosica negoctonkon NBYHC cnepyet paccuntbiBaTh
B cooTBeTCcTBMM C TpebosaHuamn 3.3.4. [lpu STOM cnegyeT nonaratb, 4YTO fedoBble
00pas3oBaHusa He MOTYT KacaTbCs PaoOHOB COEANHEHNS KOpPNyCa C HaTSPKHbIMU CBA3SIMM.

3.5.4.2.4 Pacuet cTtanebeTOHHOro Ie40BOro nosca crneayeT BbiMOMHATbL B COOTBETCTBUM
¢ TpeboBaHmsiMn 3.4.

3.5.4.3 HatsaxHble cBA3MW.

3.5.4.3.1 HaTsaxHasa cBA3b COCTOUT U3 TPEX OCHOBHbLIX YacTewn:

yyacTka B3auMOLENCTBUS C KOPNYCOM;

yyacTka B3aumodencteusa ¢ yHaaMeHTOM;

OCHOBHOW YacTu CBA3M — COeANHEHNSA MeXAY yKasaHHbIMU SfieMeHTaMMu.

Y4yacToKk B3aMMOOEWNCTBMA C KOPMyCOM MpefHasHayeH ANS BbINOMHEHUS CreaytoLmx
OYHKLUMIA: KOHTPOMb 1 perynupoBaHmne TpebyemMoro HaTsKeHUsA CBA3N, COEANHEHNE HATSXKHON
CBA3M C KOPMyCOM, BOCMPUATME NOMNEPEYHbIX CUN U N3rnbarowmnx MOMEHTOB. Y4acToK
B3aMMOLENCTBUA C PyHOAMEHTOM MpeaHasHayeH AN BbINOMHEHUS Takmx OYHKUMA Kak:
obecnevyeHne KOHCTPYKTMBHOIO COEOUHEHUst CBA3WM € yHOAMEHTOM, BOCNpusiTue
nonepeYHbIX CU 1 N3rnbaroLMx MOMEHTOB.
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OcobeHHOCTM paboTbl KaXkOoro y4vacTka OMNpedensitoT XapakTep  HanpsbkeHHO-
0edopMMPOBAHHOIO COCTOSIHMSI W COOTBETCTBYHOLUME MNOAXOAbl K pacyeTy MNpPOYHOCTH
KOHCTPYKL M.

3.5.4.3.2 HatsikeHne B nobon HaTSKHOW CBSA3N SABMSIETCA CyMMOWN psiga KOMMOHEHTOB,
UMELLMX pasnnyHyto onsnveckyto npupogy, T.e.:

— n
Ty = Xi=1 Ti (3.5.4.3.2)
roe n - YUCIO NPUHATBLIX BO BHUMAaHNE KOMMNOHEHTOB.

OTNU  KOMMOHEHTbl [endaTcd Ha [ABe NpUHUMAMANbHO — OoTNu4Yaromeca  rpynnbl:
aeTepMUHUCTUYECKME (BKMOYas MOCTOSIHHBIE) U CriyYalHble.

3.5.4.3.2.1 lNMonHbIN COCTaB KOMMOHEHTOB HATSPKEHUSA BbIrMAANT crieayrowmm obpasom:

AeTepMUHUCTUYECKME (UMK KBa3NOETEPMUHUCTUYECKMNE) KOMMOHEHTI:

Ty, — HavyanbHOE HaTsHXKeHNe Npu CpeaHEM YPOBHE rnyOuHbI BoAbI;

T; — HaTsKeHue OT LUTOPMOBOIrO HaroHa;

T) — HaTsKeHWe B CBA3M OT n3MeHeHus Beca 6annacra, rpy3os v T.M.;

T,, — HaTsPKeHue, BbI3BaHHOE OMNPOKUAbIBAIOLLMM MOMEHTOM OT BETPOBOW Harpysku u
TeYeHnewm;

T, (BONHa unu nep) — HaTsXXeHue, Bbi3BaHHOE NPOCaAKoM U3-3a CTaTUHECKUX Harpy3oK U
MeANEHHO M3MEHSIIOLLErocsl CMeLLeHnst (BOSTHOBOW Apend MM NOCTOsIHHAA cocTaBngaoLLas
negoBOW Harpysku, BeTep, TeYeHue);

T (BOMHa UNW Nef) — HaTshKeHUs!, BbI3BaHHbIE CMELLEeHEM hyHAaMeHTa Npu AencTenm
BOJIHbI UK NbAa;

cnyyYyanHble KOMMOHEHTbI:

T, (Mnn T;.,) — NepeMeHHas COCTaBnAoLLas HaTSHKEHNSA OT BONTHOBbIX MW NeJO0BbIX CUM
OTHOCUTENbHO CpPEeAHEero CMeLeHUs (BKNo4YaeT B cebs HaTSKEHUA OT FOpPM3OHTarbHbIX
YCUNUN, BepTUKamnbHbIX YCUNWUA, Kadkn (GopToBOM M Kunesom), B obLeM cnydae oOT
BpaLwaTenbHbIX YCUNNUNA);

T; — HaTsKeHue, BbI3BAHHOE BEPTUKaNbHOW, KunesBoW UM OOPTOBOM Kaykow, Ha
cobcTBEHHON YacToTe konebaHun nnatdopmbl (PUHIMHE U CNPUHTUHE, BKAOYAs BO3MOXHbIE
nognanybHble CIIEMUHIOBbIE HArpy3Kku).

3.5.4.3.2.2 CTaHﬂapTHoe OTKINNIOHEHME CyMMapHOIro HaTdaXeHua onpenendaeTca no
dopmyne
2 2
O'TZ = ZiO'Tl. + ZZiijijo-Tio-Tj’ (354322)
rae ory O'Tj - CTaHAapTHble OTKIMOHEeHUA OTAesIbHbIX KOMMOHEHTOB, onpeaendemMble Ha
OCHOBE Maen CTaTUCTUHECKON ANHAMUKM,
Pij - Ko3ahpuUMEHT Koppensaumum Mexay otaenbHbIMU KOMMOHEHTAMU HAaTAXEHUA.

3.5.4.3.2.3 B kayecTBe 3aKkoHa pacnpeerneHms BOMHOBLIX HAaTSXKEHUN pekoMeHayeTcs
pacnpegeneHue Benbynna ¢ napameTtpamu macwrtaba a u popmbl K (cm. 3.1.4.8 n 3.1.4.9).

3.5.4.3.2.4 B kadecTBe 3aKoHa pacripefeneHus nefoBblX HAaTSKEHUN pekoMeHayeTcs
pacnpeneneHve Benbynna ¢ napametpamu macwrtaba b n gopmbl K, onpeaensemble
B 3aBUCMMOCTM OT OTHOLWEHWSA ay /D, rae a, — napameTp macwrtaba pacnpeneneHns TONWmH
nbga, D — guameTp nperpagpl Ha ypoBHe BaTepnuHum (cm. 3.3.2.3.3 1 3.3.2.3.5).

3.5.4.3.3 OcHOBHbIe aTanbl Npoueaypbl pac4eTHOro NPOEKTUPOBAHUSA HATSXKHbBIX CBA3EN,
BKMtOYaoLLMe yyYeT KpUTepueB NpeaenbHOM U yCTanoCTHON MPOYHOCTU, a Takke BANAHUE Ha
cBA3b Kopryca 1 doyHaAaMeHTa, MOryT ObITb NPEeACTaBEHbI Kak criegyowme:

pa3mepbl nnaTgopmbl — onpegeneHune obwen koHgpurypauum NBYHC;
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npegBapuUTenbHbIA pacyeT CBA3WM — OLeHKa NpeaBapuUTeribHOM0 HaTSXKeHUs u Apyrux
BXOAHbIX AaHHbIX, HeobxoanmbIX Ang onpeaenenuns pasmepos NEYHC;

aHanu3 peakuuii — YCTaAHOBMIEHWE [ABWKEHWA COOPYXEHUS U MaKCMMaribHOro Mu
MWHUMAarbHOIO HaTSXKEHWUS CBA3W;
FOPU3OHTanbHbIe peakuuyn CBS3U — BblYUCIEHWE U3rMbaroLmMx MOMEHTOB B CBA3W U

rOpM3oHTanbHbIX konebaHui;
MUHUMarbHOE HaTs)KeHWe — YCTaHOBMEHME MWHUMANbHOMO [0MYCKAEMOro HaTshKeHUs
HaTSHYTOW CBA3W;

npegBapuTeNnbHbIA  aHanNM3 HanpshkeHUA — MpoBepka nNpenBapuTENbHOrO  YPOBHS
MaKcMaribHbIX HanNPsSXXeHUn N yCTanoCcTHON JOMrOBEYHOCTH;

NpoBepKa 3KCNyaTauMoOHHbIX OrpaHUYeHnn — npoBepKka MpUeMsneMblX CMeLLEeHU
COOpYXXEHUS, a Takke KonebaHum n nepemMeLLeHnn CBa3u;

yCTanocTHasd OOfITOBEYHOCTb — BbIYMCIIEHWE YCTANOCTHOW AONITOBEYHOCTM MNpwU
BO34ENCTBUN KOMOMHALMN OCEBbIX 1 U3rMbatoLLmMX YCUNNiA;

KOHEeYHasi npoBepka — TMpoBepka MaKCMMarbHbIX HanNpsKeHUn, MUHUManbHOro

HaTAXeHUS, yCTanoCcTHON OONrOBEYHOCTU U T.N.;

B3aMMHbIN aHann3 — onpegeneHne HeobXoaUMOCTU NPOBEOEHUs aHanm3a B3auMHbIX
peakuumn;

MOZenNbHble UCMbITaHnA (HeobsA3aTenbHbl) — NOATBEPXKAEHME konebdaHui U Harpysok
HaTSHYTOW CBA3WN.

3.5.4.4  [JOHHbIN PyHOAMEHT.

3.5.4.4.1 OcHoBHas (pyHKUNA AOHHOrO hyHAAMEHTa — 3asKOPMBaHME HATSXKHbIX CBA3EN
nnaTgopM, BOCNPUATUE HArpy3oK OT HUX U nepegada nocnefHUx YacTUYHO UK NOMHOCTLIO
Ha rPYHT OCHOBaHMS MOPCKOro AHa.

OcHoBHoe TpeboBaHue K pyHAaMEHTHbIM CUCTEMAM — HaAEXHO YAepXuBaTb COBMECTHO
C HaTSXXHbIMW  CBA3SAMWU [MraByyee COOpYXeHue B 3a4aHHOM MecTe OTKpPbITOro MOopH,
orpaHMyYMBaTb MNeEpeMeLleHne ero B 3afaHHblX Jornyckax u obecneuvMBatb TEM CaMbIM
HOopMarnbHble ycnoBus akcnnyataumn. OT HagexXHon paboTbl CUCTEMbI YAEPXKaHUSA 3aBUCUT
COXPaHHOCTb BCEro COOPYXEHUd, CpbIB C MeCcTa yaepXaHus HelonyCTUM.

3.5.4.4.2 [Ona yoepXaHusa UeHTparnbHbIX HATSKHbIX CBA3EW MOMyT WCMNOMb30BaThCs
KOHCTPYKUMM dyHOAMEHTOB C 3abuBHbIMM CBasiMM, a Takke rpaBUTALMOHHOIMO WNK
CcMeLLaHHoro Tuna. KOHCTPyKLMY MOTyT ObiTb BbINOSHEHbI UMW B BUAE €OUHOW, YAEPKMBAEMOW
CBasiMN UNN Maccamu, Unm Ux KoMBMHaumnen, LenbHON KOHCTPYKLMM, K KOTOPOW KpensaTcs Bce
HaTSXKHbIE CBA3W N pan3epbl, MU B BUAE CUCTEMbI OTAEMbHbLIX, HE3aBUCUMbIX APYr OT Apyra
dYHAAMEHTHbIX KOHCTPYKLMIA AN rPynn Un Ny4KOB HaTSXKHbIX CBA3EN U CKBAXKMHHBIX TPYO.

B kayectBe nepudepunHbiXx (HOYHOAMEHTHbLIX CUCTEM Hapsdy C YKasaHHbIMUA MOryT
paccMaTpuBaTbCa SAKOPSA, COCTOsILME W3 OAHOW WNU HECKOMbKUX 3acacbiBaloLMX CBaw,
a Takxke sikopst Tuna Stevmanta unm SEPLA.

3.5.4.4.3 lepenayva Harpy3km Ha rpyHT MOXET OblTb JOCTUrHyTa pasHbiMU crnocobamu,
Hanpumep, Yepe3 HaTsSKHble CBA3WM, HanNpsAMylo MPUCOEOUHEHHbIE K CBasM, 4epes
NOBEPXHOCTHbIE, ONUpaloLLMECs Ha MOPCKOE AHO OMOpHblIE MNAUTbI (POCTBEPKM), KOTOpPbIE
nepepacnpegensT Cumbl OT HaTSKHbIX CBS3EM Ha CBaM U 4epe3 HUX Ha TPyHT, 4vepes
NOBEPXHOCTHOE rpaBUTaLUOHHOE OCHOBaHUE.

3.5.4.4.4 Pacuyetnbl OOHHbIX dyHOaMeHTOB OOIMKHbI cogepxaTb pacyeThl
AedopMmmpoBaH1s M MPOYHOCTU (PYHAAMEHTHOW KOHCTPYKUMM U pacyeTbl YCTONYMBOCTU U
nepemeLleHnn yHaameHTa Ha rpyHTe.

Mpu pacyeTe pyHaameHTHOM KOHCTPYKLUMM NMBYHC aomkHbl 6bITb paccCMOTPEHbI BONPOCHI,
yyuTbiBaloLmMe 0COBEHHOCTU U cneundurKky ycrnoBmmn paboTbl 3TUX KOHCTPYKLNIA:

AKCLLEHTPUCUTEThI HarpyXeHus, ABNALLNEC pe3ynbTaToM U3MEHEHUS YCUIMUA HaTSXKHON
CBSI3M BHYTPU rpynnbl;
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nocneacTBusA yCTaHOBKU HaTSHXKHOM CBA3WU/panidepa — BO3MOXHble NoabeM (BblOvpaHue)
N nepeaucriokaums HaTsDKHbIX CBsidel/pan3epa 3a BpeEMS SKCMNNyaTaUMOHHOW  KU3HK
nnaTtgopmel;

NO3ULUUOHHbIE (YCTaHOBOYHbIE) M 3KCMMyaTauMOHHbIEe (PeryrnvpoBOYHbIE) pacyeTHble
OOMNYCKU;

BOMPOCbI  OCMOTPa M KOHTPONS  COOTBETCTBUSA  pyHOAMeHToB  Tpebyembim
3KCnIyaTaunoHHbIM KavyecTBaMm.

3.5.4.45 PacyeT nMpOYHOCTM CTanbHbIX, XeNne3obeToHHbIX WU  CcTanebeToHHbIX
KOHCTPYKLMI OOHHbIX PYHOAMEHTOB criefyeT BbINOSIHATL B COOTBETCTBUM C NpUemMnemMbsiMu
TpeboBaHMAMM, N3NOXEHHbIMU B 2.5 1 3.4.

3.5.4.4.6 Pac4yeTbl yCTOMYMBOCTM (PYHOAMEHTOB Ha TPYHTE OOSMKHbI YOOBNETBOPSATb
Kputepusim, cpopMyriMpoBaHHbLIM B pasa. 4.

3.5.45 CoeguHeHus.

3.5.4.5.1 CoeguHeHune Kopryca C HaTSXXHbIMU CBA3AMMU.

3.5.4.5.1.1 KOHCTpYKUUMN COEOMHEHUS KOpryca C HaTSKHbIMW CBS3SIMM BOCMNPUHMMAIOT
peakuuio CBA3N OBYMSA OMOPHbLIMU MOSCaMU:

BEPXHUM MOSICOM, BOCMPUHUMALOLLLMM, B OCHOBHOM, CUIY HaTSXKEeHUSA CBA3EN;

HWKHMM  MOSICOM, BOCMPUHUMAIOLLMM MOMEPEYHbIE peakuuu, BO3HUKaloLwme mnpu
rOpU3oHTarbHbIX CMELLEHUSX NNnaTgopMbl.

3.5.4.5.1.2 KoHCTpyKUMW, NOOKPENNAIOWMNE BEPXHUA OMOPHLIN MNOSAC, OOMKHbI ObiTb
paccuvTaHbl Ha AeNCTBUE HATSKUTENS N MakCMMaribHO BO3MOXHYIO BEPTUKANbHYIO peakumio
ceaA3n. lMpu aToM AOMKHO ObiTb MPOBEPEHO C Yy4EeTOM CTaTUKM U AWNHAMUKU CMELLEeHUSN
nnaTgopMbl JOCTAaTOMHOE COMPOTUBMEHNE KOHCTPYKLINIA:

notepe yCToM4YnBOCTM U HEOBXOONMOWN KECTKOCTMU;

HaNpPsPKeHNAM CMATUA, caBura u nsrmba.

[domkHa OblTb Yy4YTeHa BO3MOXHasi HEpPaBHOMEPHOCTb pacnpedeneHns peakuum
HaTSXKUTENS CBA3MN.

3.5.4.5.1.3 KoHCTpyKUUKN, MOOKPENNAIOWMNE HWXKHUA OMNOPHbIA MNOAC, AOIMKHbI ObITb
paccuMTtaHbl Ha AEeWCTBME MOAATNMBOW BCTaBKM (dNieMeHTa) U MaKkCUMaribHO BO3MOXHOW
rOPU3OHTaNbLHOW peakuun ¢ y4eTOM CTaTUKU U OUHAMUKN CMeLLeHnda nnatdopmbl. JormkHO
ObITb NpOBEPEHO AOCTAaTOYHOE COMPOTUBIEHNE YKa3aHHbIX KOHCTPYKLWNA:

noTepe ycTom4nBoCTY;

HaNpsPKeHNnaAM  CMATUS, caBura u u3rmba, nokanbHbIM — MUKOBBIM  KOHTAKTHBIM
HanNpsHKeHUAM.

3.5.4.5.1.4 [lomkHa ObITb pernaMeHTMpoBaHa [AdocTaTodHad TBepaoCTb paboumx
KOHTaKTMPYIOLLIMX MOBEPXHOCTEN AN obecnevyeHus nx paboTtocnocobHOCTM B TEYEHNE BCErO
cpoka cnyx6bl nnatopMbl.

3.5.4.5.2 CoeguHeHus SKopsi C HATSXKHBbIMW CBA3AMM.

3.5.4.5.2.1 KOHCTPYKUUN COEONHEHNA SKOPS C HaTSKHbIMU CBA3AMW MpPeacTaBnsAloT
cobon gBa onopHbIX nosica:

BEPXHUN NOSIC C NOSATNIMBOW BCTABKOMW, BOCMPUHUMAIOLLUI FOPU30OHTarNbHbIE peakumm npu
CMeLleHUn nnaTgopmbl;

HWXHUI NOSAC, BOCMPUHUMAIOLLNIA BepTUKarbHbIE peakumn npyu cMeLeHumn nrnaTtgopmMbl.

3.5.4.5.2.2 KoHCTpyKUMW, NOAKpenndalowme BEPXHUA NOAC SKOPS, [AOMMKHbl  ObiTb
paccuvTaHbl Ha AencTBue NogaTiMBON BCTaBKM MakCMMalsibHO BO3MOXHOW rOPM3OHTarbHOM
peakuuun ¢ y4eToM CTaTUYecKoro U ANHaMUYEeCKoro BO3AEeNCTBUA Ha NNaToOpMy N HATAXKHYHO
cBA3b. [JOMMKHO ObITb NPOBEPEHO COMPOTUBIIEHNE KOHCTPYKLMINA:

noTepe ycToM4nmBoCTY;

HanpsPKeHNaM cmMaTug, narnba v copura;

NoKanbHbIM MUKOBbIM KOHTAKTHbLIM HarpsbKeHUaM;

BHELLUHEMY [aBIEHUIO AN CYXMX AOHHbIX ALLMKOB U N30SIMPOBaHHbIX 06BHEMOB.
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3.5.4.5.2.3 KoHCTpyKuMN, NOOKPENNSOWMNE HWKHUA OMOPHbIN MOSIC, LOMKHbI ObiTh
paccuvTaHbl, NMpeMMyLecTBeHHO, Ha AenCcTBUe BepTUKanbHOro MakcMmarnbHO BO3MOXXHOIo
C Y4E€TOM CTaTUKN N ANHAMUKWN HaTsXKeHUs cBA3N. [JormkHO BbiTb MpOBEPEHO pacyeTHbIM NyTeM
COMPOTMBIEHWNE KOHCTPYKLNIA AKOPS:

noTepe yCTOMYMBOCTU U XKECTKOCTH;

HaMNpsP>KeHNAM CMATUS, caBura n nsrmba;

noKanbHbIM MUKOBLIM HaNPSXKEHNAM.

3.5.4.5.2.4 KOHCTpYKUMN COEAUHEHNS SIKOPSI C HATSXKHOW CBS3bl0 AOSMKHbI  ObiTb
BbIMOSIHEHbI C 3anacoM MO TOSMLWMHE, YYUTbIBAIOLWMUM MOBbLILEHHbIA 9PO3MOHHOabpa3nBHbIN
N3HOC 1 BO3MOXHYIO XMMUYECKYIO KOPPO3n0 MaTepuana.

3.5.4.5.2.5 lNpn ncnonb3oBaHMN TPOCOB B KayeCTBE HATSAHYTbIX CBA3EW KOHCTPYKUUK
BEPXHEro U HWXXHEro NOSACOB MOryT CIIMBATLCA B €4UHYIO.

3.5.4.5.3 CoeanHeHnsa aneMeHTOB HaTSAKHOW CBA3MN.

3.5.4.5.3.1 OCHOBHbLIM KOHCTPYKTMBHbIM MYTEM MNPU MNPOEKTUPOBAHMM PaBHOMPOYHLIX
HaTSXKHON CBA3N €€ COEeAMHEHUN SBMSETCS CHWKEHWE OEUCTBYIOLUUX HanpsiKeHUn nyTem
yBenuyeHus nrowaan ce4eHnss B COeANHEHNN.

3.5.4.5.3.2 lNpun NpoeKkTUpoBaHUN COEOUHEHNN HATSXKHOW CBA3M B pacyeTax ee NpoYHOCTMU
OOJKHbI ObITb YYTEHbI:

obLlee HaTsXKeHne CBA3Y;

00w n3rnd cBsi3M B pacCcMaTpMBaeMOM PaloHe;

noKarnbHbIN N3rnbd BCNEACTBME IKCLLEHTPUCUTETA CEYEHNS;

nokanbHas KOHLEHTpauus HanpsbkeHWn BCneacTBMe OCOBEHHOCTEN  MCMONHEHUS
CcOefiHEHUS U/ CBapHOro LWBA.

3.5.4.5.3.3 Ecnn BHYTpeHHUI 06BbEM HATSHKHOW CBSA3U SIBMSIETCS U30NIMPOBAHHBIM, TO
B pacyeTax MPOYHOCTU [OMMKHO ObITb AOMOMHUTENbHO YYTEHO BMWUSIHUE BHELIHEro W
BHYTPEHHero JaBfieHui Ha HanpsXeHHoe COCTOsIHUE COeQUHEHUS.

3.5.4.5.3.4 [1ns1 KOHCTPYKUMIA COEOMHEHUN N SNIEMEHTOB HATSHKHOW CBA3WN OOIMKEH ObITb
BbIMOMHEH NPOBEPOYHbIN pacyeT MEeCTHOW NPOYHOCTU Ha OEVNCTBME peakumi, nepegaBaemblxX
C BEPXHUX U HUXKHUX OMOPHbIX NOACOB KOHCTPYKLMIW SKOPSA U Koprnyca ¢ yyeToM gedopmarimm
UX NOAaTNNBbIX 3NIEMEHTOB.

3.5.4.5.3.5 Ecnu nposepka Npo4YHOCTU COEOMHEHWNN HATSPKHOW CBSA3M NOKa3blBaeT, YTO
NMPOYHOCTb M [ONrOBEYHOCTb UX He obecneymBaeT pearbHbld CPOK CryxObl nnaTtdopmsbl,
TO cnefyeT MNOBTOPUTbL yKasaHHble pacyeTbl yXe C y4eToM rnpoueaypbl 3aMeHbl HaTSXHbIX
CBsi3el B npouecce akcnnyatauumn nnatopmbl.

3.5.4.5.4 KoHcTpyKuuun rugpoaemngupyowmnx yCTponcTs.

3.5.4.5.4.1 OOLwume nonoxeHns.

3.5.4.5.4.1.1 ObnacTb pacnpocTpaHeHUs.

HacToswme nonoxeHus pacnpocTpaHsTCca Ha rmgpoaemndupyowmne ycTponcTea ans
NnnaByyYnX COOPYXEHUN, XapaKTepusyrLNUXCA 3HAUYUTESTIbHOW KaykoW B SKCMMyaTaLMOHHbIX
yCrnosusix, TpebyloLen CBOero CMArdyeHnsi, B YaCTHOCTK, Ansa nnatgopm Tuna Spar.

3.5.4.5.4.1.2 OnpeneneHns N NOsICHEHWS.

3.5.4.5.4.1.2.1B HacToAWMX pekoMeHaauusax NpuHATLI criegyloLne onpegeneHus:

BbicoTa 3akpblnka — nonHasd BbicOTa UWUNUMHOPUYECKOM MNOBEPXHOCTMU,
nepneHanKkynapHon AUCKYy (MnM yOABOEHHOE pacCTOsiHME OT MMIOCKOCTU OUCKa OO0 KpanHen
TOYKM 3aKpblSika).

Oemndupyrowme ycTpomcTBa — rOpU3OHTamNbHblE OUCKW, Kpenswunecs K
Kopnycy nnaTtgopmbl Mo ee BbICOTE.
3akpblNnkn pgemndepoB — UWNUHOPUYECKME MOBEPXHOCTWN, YCTAHOBIIEHHbIE

BEePTMKamnbHO Mo Kpasim AeMndupyoLLero amcka.
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KoaddpuumeHT nepdopauymmnm — OTHOLWEHME nnowaan HenepgopnpoBaHHON
NMOBEPXHOCTM K 00LLEeN NnoLlagn NOBEPXHOCTU Ancka; koadnumneHT nepdopauum, paBHbin 1,
COOTBETCTBYET HernepdopmMpoBaHHOMY OUCKY.

OTHOCUTENbHLIN KoappununeHt CONpoOTUBIIEHNS avucka —
KO3 PULMEHT CONPOTUBINEHUA paccMaTpUBaemMoro Mcka unm cuctemMbl AUCKOB, OTHECEHHbIN
K KO3dh(pULUNEHTY CONPOTUBIIEHNS CMNMOLLIHOrO OANHOYHOrO AMCKa.

Mepdopayma — npopesn KOMbLEBUOHOW UMK KPYroBon hopm B AeMncupytoLem
aucke.

Mnatdopma Spar — nnargopma Ha HaTSKHbIX U SIKOPHbIX CBA3SIX, NpeAgHasHa4vyeHHast
npevMyLLecTBEHHO Ans 60nbLlUnX rnyGuH, KOpNyc KOTOPOKM BbITSHYT MO BbICOTE.

3.5.4.5.4.1.3 KOHCTPYKTUBHbIE 3NIEMEHTbI.

KOHCTpPYKTMBHLIE 3neMeHTbl nnaTtopM pasdensaiTcs B 3aBUCUMOCTU OT  YPOBHS
HanpsXXeHUN, BNNSHUS BO3MOXHOIO X NOBPEXAEHNA Ha NPOYHOCTb U HAAEXHOCTb NinaBy4ero
COOpYXXEHMS Ha creumanbHble, OCHOBHbIE U BTOPOCTEMNEHHbIE.

Mo cTeneHn OTBETCTBEHHOCTM ruapoaemndupyrolmne ycTporucTea (AMCKM) cnegyeT
OTHECTW K KaTeropum OCHOBHbIX, KaK 3remMeHTbl, obecneuymarowime oOLLYyH0 NPOYHOCTb
Kopnyca (npu BbIXo4e rmapoaemMnmpyoLwmnx ANCKOB 13 CTPOS YBENNYMBAETCS Kayka CO BCEMU
BblTEKaKOLWMMM OTCOA4a NOCNEACTBUAMMN B HACTU CHUXKEHUS YPOBHSI OOLLIEN MPOYHOCTK).

3.5.4.5.4.2 MpuHUUNbI NPOEKTUPOBAHNA rMAPOSEMMIUPYIOLLNX YCTPOUCTB.

3.5.4.5.4.2.1 O6WWme nonoxeHus.

KoHCTpyKumMn rugpoaemMnupyowmx YCTPOMUCTB OOSMKHbI OblTb CNPOEKTMPOBaHbI Taknum
obpas3om, 4TobbI:

NX 9KCNyaTaLMOoHHbIE NapamMeTpbl YAOBETBOPANN TpebOoBaHNAM N0 YMEPEHMIO KayKu;

UX NPOYHOCTb (MPUMEHUTENBHO K BHELLHMM YCIOBUAM PanoHOB 3KCMnyaTaumm) B TeyeHme
BCEro cpoka cnyxbbl yaooBneTBopsna MNPUHATBIM KPUTEPUAM B CREAyoLWmMX pacyeTHbIX
pexunmax: TPaHCNOPTUPOBKKU, paboyeM, BbPKMBAHWS UITM SKCTPEMarbHOMO Harpy>KeHus.

3.5.4.5.4.2.2 Harpyskn.

Mpwn pac4yeTe rmgpoaemndepa yumTbiBalOTCS HArpysku, BO3HUKAOLLME B BETPOBOSTHOBbLIX
YCrOBUSAX N OT TEYEHUS.

Harpyskn, koTopble OOIKHbI paccMaTpuBaTbCA MPU pacyeTax NPOYHOCTU KOHCTPYKLUMK
rmapoAemMnuUpyroLLMX YCTPONCTB, AOIMKHbI BKIOYaTb B cebs:

rnobanbHble U noKanbHble MMOAPOANHAMUYECKME HArpy3ku B YCITOBUSIX IKCTPEManbHOro
BOJTHEHUSA C Y4E€TOM BETPa;

rMapoANHaAMUYECKNE LIMKNNYECKNE Harpy3Ku;

HarpysKku oT TeYEHUS;

BbICOKOYACTOTHbIE Harpy3kM MMMYyfnbCHOrO WM YAapHOro xapakrepa (BepTukanbHas
BMOpaUMs COOPYXXEHUS BbICOKOW YacTOTbl, BbI3BaHHAs WMMYMbCHbIMW Harpy3kamu, u
BepTuUKanbHas BUOpauus COOPYXEHUS BbICOKOM 4YacTOTbl, BbI3BaHHAA LIMKMNYECKMMMU
Harpyskamu oT BEpTUKanNbHOWN, KUITEBOW 1 BOPTOBOW Kaukm COOPYXKEHMUS, C PE30HAHCHBIMU NN
OKOMNOpe3oHaHCHbIMM  nepuogamu).  OwyTumoe  npucyTCcTBME B psde  Cryvaes
BbICOKOYACTOTHOM COCTaBNAOLLEN 3acTaBNgeT paccMaTpmBaTb 3TOT BONPOC C TOYKN 3PEHMS
€€ BIIMSHUS Ha YCTaNoOCTHYO A0SNITOBEYHOCTD;

BUXpEBbIE Harpysku; curnbl BUXPEBOW MpUpoAbl, AeNCTBylOWMe Ha Aemndupylolime
ycTporcTBa bnarogapsi Te4eHuto, onpeaensaTcs B COOTBETCTBMM C y4ETOM aHanus3a ycnoBus

f=Sh Iy, (3.5.4.5.4.2.2)
rae Sh —  uucno Ctpyxans,

vy —  CKOPOCTb NOTOKa, M/C,

D —  xapakTepHblii nonepeyHbI pasmep (AMameTp) KOHCTPYKUUM AeMndupytoLero yCcTpomcTea,

f =  uJacToTa cpblBa BUXpeN.
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Yactota, onpegensiemas no dopmyne (3.5.4.5.4.2.2), COOTBETCTBYET W3MEHEHUIO
BMXPEBbLIX CWUM Nomnepek NoToka, YactoTa M3MEHEHWUs CuUI BAOMb MOTOKa B OBa pasa Bbille
YyacToTbl, onpeaensiemon no popmyne (3.5.4.5.4.2.2).

B obwem cnydae 3HayeHne Sh , COOTBETCTBYHOLLEE 4acTOTE CpbiBa BUXPEWN,
onpegenseTcs B 3aBMCUMOCTU OT yncrna PenHonbaca R,.

Mpn coBnageHMn 4acToT HeCTaLMOHapHbIX CUM C YacToTamMm CBOGOAHbIX KonebGaHwun
COOPYXXEHUS (MK OTAENbHbLIX €ro YacTen) BO3HUKAT PE30HaAHCHbIE SIBNEHNUSI C BO3MOXHOWN
3HauuTenbHoOM amnnutygon konebaHui. BuxpeBasi Bubpauus B obwem crnydae HocuT
rMapoynpyrui xapakrep v A4ofmkHa nccnegoBatbCa COOTBETCTBYOLMMN METOAAMM.

3.5.4.5.4.2.3 Kputepuun npoYyHOCTH.

KoHCTpyKums aemndumpyowmnx ANCKOB AO0MKHa ObiTb CNpOeKTMpoBaHa Takmm obpasom,
4YTOObI B TEYEHNE ee cpoka CryxObl BbINOMHANOCL 06Llee TpeboBaHne 6e3onacHoOCTH

® < Ry, (3.5.4.5.4.2.3-1)
roe o) - pacdyeTHoe 3HayeHue O06OOLEHHOr0 CUIOBOro BO3OENCTBMSA, MO KOTOPOMY
Npou3BoANTCH OLeHKa NpeaeribHOro COCTOSHUS;
R - pacyeTHOe 3HayeHne 0606LLEHHO HecyLLen cnocobHoCTH;
n - KoadppumumneHT 6Ge3onacHOCTU, KOTOPbI CBA3aH CO CTerneHbl OTBETCTBEHHOCTU

AeMNdUpytoLLLero ancka, 3a NPOYHOCTb U HAAEXHOCTb COOPYXEHMS.

Mpun BbINONHEeHUN TpeboBaHus (3.5.4.5.4.2.3-1) npaKkTUYECKN AOMKHbI OblTb MCKITHOYEHDI
cnefyoLime BUabl ONacHbIX COCTOSHUMA:

ypesmepHble gedopmaunm maTepuana;

noTeps yCToOM4MBOCTM OOPMBbI;

pacnpocTpaHeHue yCTanoCTHbIX TPELUNH.

CoOTBETCTBEHHO [AOMKHbl BbIOEPXMBATLCA KPUTEPUM NpenernibHOM WU YCTanoCTHOM
NPOYHOCTU, a TaKKe YCTOMYNMBOCTH.

[ns SnemMeHTOB KOHCTPYKUMM OeMnupyrowmnx [UCKOB B 4YacTM MNPOYHOCTU U
YCTOMYMBOCTM CnipaBennimBbl NoNoxeHus, cogepxawuecs B MNpasunax NBY/MCIT.

Kputepun npegenbHOM MNPOYHOCTM AN peXumMa BbDKMBaHUSA  (3KCTpPEMarbHOro
Harpy>xeHusi) onpenensaercs BblpaXeHnem

0q < N1Rg, (3.5.4.5.4.2.3-2)
roe 04 —  pacyeTHble HanpsXKeHWst B KOHCTPYKUMMW Mpu AeNCTBUM Hambonee HebnaronpusaTHbIX
coyeTaHun Harpy3ok, Mlla;
M —  koahuumeHT GesonacHocTW; KoadUUMEeHT 6esonacHOCTM AN  KOHCTPYKUWA
AemMndmpyoLwmnx yCTpoucTB NpUHMMaeTCs paBHbiM 17, = 0,8;
R, —  pacyeTHbIN Npegen Teky4ecTn maTepuana.

KpuTepun ycTOMYMBOCTM pernameHTupyeT TpeboBaHMA K napameTpam 3N1EMEHTOB
KOHCTpYKUMK aemndepoB, obecneymsaroLMM YCTOMYMBOE COCTOsIHME 3a4aHHOW (OOPMb.
OnacHbIMU CYUMTAKOTCH KPUTUYECKME HaMNPSXKEHNs!, COOTBETCTBYIOLLME Nepexony KOHCTPYKLUK
13 04HOM (POPMbI PaBHOBECUS B OPYryHO.

KpuTepun ycTtonumBocTu onpegenseTcs BblpaXeHnem

x < N20cr, (3.5.4.5.4.2.3-3)

roe Oy —  pacyeTHble HanpsKeHUst B KOHCTPYKUUWM Aemndepa AN 3a4aHHOro pacveTHOro
pexuma, MMa,
Ocr - Kputndeckme Hanpshkenuns, Mra,
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12 —  koahuumeHT BesonacHocTh; koadhduumneHT 6esonacHocTn AomkeH bbiTb He Gonee
7, = 0,84(1 — 0,2R,4/0,) + 0,06,
rge O, - SVIHGDOBO HanpsXxeHne, cooTBeTCcTByoLlee MUHUMarbHOMY 3HaA4YeHU BCeX

pacCMaTpuBaeMblX  SWMEPOBbIX  HaMpskeHUn U OPM  HaMPsSKEHHOrO
cocTtosHus, MlMa.

BrivsiHMe BbLICOKOYACTOTHBIX COCTaBMNAOLWMX BOSIHOBOTO HarpyXeHust OT SBIEHUH,
onucaHHbix B 3.5.4.5.4.2.2, Ha ypOBEHb YCTANIOCTHOW [ONTOBEYHOCTU HATSHYTbIX CBS3eun
onpegenseTca pegyKUMOHHbIM KOS MULIMEHTOM, 3aBUCALLUM OT COOTHOLLEHUSA CTaHOapPTHbIX
OTKITOHEHUI BbICOKOYACTOTHOM N HN3KOYACTOTHOM COCTaBNAOLLNX.

3.5.4.5.4.3 CneunanbHble BOMpOChHI NPOEKTMPOBaHNSA KOHCTPYKUMI
rmapoaemMndupyowmnx yCTponCTB.

3.5.4.5.4.3.1 OnpegenexHne rvapoANHAMMYECKUX CWI, AENCTBYKOLWMX Ha CUCTEMY
rmapoaemndumpyowmnx yCTpOMUCTB, B NEPBOM NPUBNMKEHUN MOXET NPON3BOAUTLCA 6e3 yyeTa
konebaHui B ropu3oHTarbHOM HanpaBfeHnn, a TONbKO B BEPTMKANIbHOM B BA3KOW XXUAKOCTH.
Ha poctaToyHOM pacctosHuM OT o0OTekaemMoro Tena Boga MOXeT paccmaTpuBaTbCs
HenoaBWXKHOW OTHOCUTENbHO AHa. Ha camom gemndhepe CTaBATCs YCNOBUA MpUMnaHus
(T.e. cKOpoCTb BOAbI COBMagaeT CoO CKOpPOCTbi Aemndepa). NMpu atom gemndep MOXeT
coBepllaTb Kak NocTynaTtenbHoe OBWXEHne (CTaumoHapHoe obTekaHue), Tak u konebartbces
(HecTtaumoHapHoe ob6TekaHue). Ha Bxoae, Bbixoge M GOKOBOW rpaHuue crniegyeT 3agaBaTb
CKOPOCTb paBHYyl0 CKOpPOCTM Haberatouiero rnotoka, YTO O3HayaeT npeHebpexunmo manoe
BNusiHWe gemndepa Ha rpaHuue obnactu.

3.5.4.5.4.3.21Npn weneBon nepdgopaunn 3agada HOCUT CUMMETPUYHLIA XapakTep
OTHOCUTENbHO LIEHTpPanbHOM OCKM Aucka, 4To 0O0ycnoBnmMBaeT uWcCnegoBaHMe TeveHus
B ABYMepHOM obnacTu.

Mpn mogenupoBaHum obTekaHnss AMCKOBOro aemndepa nepopupoBaHHbIMU KPYTribIMK
Unu KkBagpaTHbIMU OTBEPCTUSIMU 3aady criedyeT paccMaTpmuBaThb B TPEXMEPHOW NOCTaHOBKE.

3.5.4.5.4.3.3 'mgpoamHaMmmnyeckas Harpyska Ha rugpogemndupyroLine ycTponcTea MMeeT
ABa KOMMOHEHTA: CKOPOCTHOM (BA3KOCTHbIN) M UHEPLIMOHHbIN.

3.5.4.5.4.3.4 CKOpOCTHOW KOMMOHEHT rMApOAVHAMMYECKON Harpysku MponopuuoHaneH
KBagpaTy CKOPOCTU N KO3 PULIMEHTY CKOPOCTHOrO conpoTuaneHns C,,:

Fy
Co = Crasa (3.5.4.5.4.3.4-1)

roe —  KOMIMOHEHT CUMbl CONMPOTUBINEHNS ONCKA;
CKOpOCTb HaberatolLero noToka;
—  nnowagb Aucka;

- MaccoBasa NNOTHOCTb BOAbI.

° v <
|

MHepLMOHHBbIN KOMMOHEHT  rMapoaMHaAMUYECKOWN Harpysku NponopunoHaneH
npucoeanHeHHOM macce.

MpucoeagmHeHHaa macca onpefenseTtcd no gopmyne

my = F/a,, (3.5.4.5.4.3.4-2)

roe a, —  YCKOpEHVe aucka.

3.5.4.5.4.3.5Tpn onTumMsaumMm rmMopoaMHaMUYECKNX HarpysoK, [OEeWCTBYIOLMX Ha
rmgpogemndupyroline yCcTpomucTBa, PEKOMEHOYEeTCs paccMOTpeTb creayrowme dakropbl:
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cTeneHb nepdpopaunm AUCKOB, opmy nepdopaumm, BAUGHUE «3aKPbIIKOBY», CUCTEMY
aemndepos, BnsHWE gHa.

3.5.4.5.4.3.5.1 CreneHb nepdopaumn. BnusHue ctenenHn nepdopaumm MoxeT ObiTb
HEOOHO3HaYHbIM:  MNPU  YMeHbLUeHUN KoadduumeHTa nepdopauun  KodadpPULMEHT
COMPOTMBIIEHUS] CHayarna MOXeT CYLWEeCTBEHHO YBenuuMBaTbCs, a 3aTeM MraBHO najaTb,
npucoeaMHeHHas Macca uMeeT TeHdeHumo ObicTpo yMeHblwatbed. Kak npaswuno,
HanbonbLni achdekT gocTuraeTcs npu koadduumeHTe nepgopauum 0,9.

Mpn nepdopauun ¢ NOMOLLLID OTBEPCTUN C YMEHbLUEHNEM NX AnamMeTpa AUHaMUYECKUI
KO3(ppMLMEHT CONPOTMBEHNS N NPUCOeANHEHHAA Macca cnabo pacTyT.

3.5.4.5.4.3.5.2 dopma nepdopauun. [lepcdopauna pemndepa KsagpaTHbIMU U
KpyrnbiMyn OoTBEPCTUAMKU obecrneymBaeT Ka4eCTBEHHO U KONIMYECTBEHHO CXOAHble 3dh(heKThl,
4YTO M Nepopaumsa KOHUeHTpuYecknmu wenamu. MNpu aTom guHamumyeckmin KoaduumneHT
nosebiwaetca B 15— 1,8pa3, a npucoeamHeHHas macca nagaeT Ha 20— 30 % no
CpaBHEHMIO C HenepopMpOBaHHbLIM AeMN(EPOM.

dopma oTBepcTUN (Kpyrnas unu KBagpaTtHasl), KOTOpbIMU Mpou3BoauTCsa nepdopaums
aemndpepa, NpakTUYEeCKU He BITUSET Ha ero AMHaMN4eckue XxapakTepucTUKN.

3.5.4.5.4.3.5.3 BnuaHue 3akpbiikoB. Hannume 3akpbIfiKOB HECKOSIbKO YMEHbLUaeT
KO3 MULMEHT COMPOTMBIIEHMS U YBENMYMBaEeT NpUCOeMHEHHYI0 Mmaccy. [pu yBennyeHun
BbICOTbI 3aKPbINIKOB KO3(PMULIMEHT CONPOTUBNEHUSA pacTeT C OQHOBPEMEHHbLIM YBENUYEHNEM
npucoeguHeHHoOn Maccbl. [1pMMeHeHMe 3akpbISIKOB MOBbIWAET MPOYHOCTHLIE CBOWCTBA
aemndepa. MNpuM MCNoNb30BaHMM KOHYCHBIX «3aKPbINTKOB» ANMHAMUYECKUA KO3 DULMEHT
COMPOTMBIEHUS pacTeT ¢ yBenuyeHueM yrna a oT 0° (npsamble 3akpbinkn) go 90° (oTcyTcTBre
3aKpbINKOB) MOYTU JIMHEMHO, a NPUCOEAMHEHHAs Macca CHavana Hes3HaunTenbHO pacTeT,
a 3aTeM nagaer.

BrnivsiHue anuHel (nepuoga) BOMHbI, Kak NpaBuno, HeCyLLLEeCTBEHHO.

3.5.4.5.4.3.5.4 Pebpa xecTtkocTn. cnonb3oBaHNe KOHUEHTpUYECKnx pebep KecTkocTu
ONS NOBbILWEHNS NPOYHOCTHBIX CBOMCTB Aemndepa npakTUYeckn He CKasblBaeTCs Ha ero
rmapoaAnNHaMU4eCKNX CBONCTBAX.

3.5.4.5.4.3.5.5 Cucrema gemndepos. [pu yBenuyeHnn paccTosHNA Mexay cocegHumMm
OuckaMmym cuctemMbl U3 Tpex AUCKOB PacTyT OTHOCUTESbHbIN KO3(PMULNEHT CONPOTUBIIEHUS U
©e3pasmepHas npMcoeanHeHHasa macca.

3.5.4.5.4.3.5.6 Cucrema nepgopmnpoBaHHbIX aemndepos. KoadbdmumeHThl
COMPOTUBIEHUS U NpUcoedMHEHHas Macca CUCTeMbl TpexX nepdopupoBaHHbIX AemMndepos
CYLLIECTBEHHO NPEBOCXOAAT CONPOTMBIIEHME OANHOYHOMO CMMOLWHOro Aemndepa.

3.5.4.5.4.3.5.7 BnusiHne gHa. lNpn AOCTAaTOYHO GOMbLLIOM PacCTOSHUM MeXay AUCKamum
CUCTEMbl U3 Tpex OUCKOB OnM3ocTb AHa yBenuumBaeT OTHOCUTENbHbIA KOI(PULMEHT
COMPOTMBIIEHMS U NPU NPaKTUY4ECKN HEM3MEHHOW 6e3pa3mMepHON NPUCOEAMHEHHOW Macce.

3.5.4.5.4.3.6 BeegeHne rnapoaeMnupyownx YCTPOUCTB MOXeT CyLleCTBEHHO
N3MEHNTb NPUCOEANHEHHYIO MaccCy NnaTgopMbl B LIENOM, yBENMYNBas COOCTBEHHbIN Nepuoa
BEpPTUKarnbHbIX konebaHnn nnatgopmbl.

3.5.4.5.4.3.7 BeegeHue rmapoaemMn@upyowmnx  yCTpONCTB MOXeET CHU3UTb
BEPTUKarnbHY0 BOMTHOBYIO Harpy3ky Ha nrnatdopmMy B LLeSioM.

3.5.4.5.4.3.8 BegeHue cuctembl rmapoaeMnmpyowmx YCTPONCTB MOXET B HECKOJSTbKO
pa3 CHM3WUTb aMNInUTy4y BepTuKanbHbIX KonebaHun nnatdopmbl.

3.5.45.43.9 Tllpu BbINOMHEHUN  pacyeToB  rMApoaeMnUPYIOWNX  YCTPOUCTB
pekomMeHOyeTCs UCMonb3oBaHWe MoAenu MnopucTon cpedbl, MNO3BOMAWENn MonyvnuTb
pesynbTaTbl, KQYECTBEHHO NOXOXWe Ha pesyribTaTbl MOAENMPOBaHUSA pearibHbIX OTBEPCTUN.
Mpn 3TOM [aHHbIE 3TMX PacYeTOB MOXHO paccmaTpmBaTtbh Kak aCUMNTOTUYECKME OLIEHKM
KO3(pPMLMEHTOB CONPOTMBIEHNSA U NPUCOEANHEHHbIX MAcC B criydyae «beCKOHe4YHOro ymcna
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OTBEPCTMA OECKOHEYHO Manoro pguameTpa» npu  (PUKCUPOBAHHOM  KO3hdUuneHTe
nepdopauuu.

3.5.4.6 OcobeHHOCTM pacdeTa KOHCTPYKLMIA NPY CENCMUYECKNX BO3OENCTBUSX.

3.5.4.6.1 lMpwn npoektupoBaHun NMBEYHC B cencmMmyeckn akTUBHbIX panoHax LOKHbI
ObITb 06ecneYveHbl NPOYHOCTL U HecyLlas CNoCOBHOCTb AKOPen, MPOYHOCTb HATSXKHbIX CBA3EN
n kopnyca NBYHC ¢ y4eTom BO3MOXHOCTU KpyrnHOMacLUTabHbIX gedopmanmii MOPCKOro gHa,
BO3MOXHOIO Pa3XWKEHUS TPYHTA, a TakKe «MOPETPSCEHUS», TO eCTb MMApPOaKyCTUYECKOro
BO34encTBus Ha KOHCTpykumm NBYHC.

3.5.4.6.2 Cnepyet nsberatb pasMeLLeHNss AKOPEN Ha ydacTkax MOPCKOro AHa, rae npu
3eMeTPSACEHNN BO3MOXHbI KpynHoMacLTabHble Aedhopmaumm NOBEPXHOCTM FPyHTa.

Ecnu, Tem He MeHee, sikopsi pa3MeLleHbl Ha ydacTkax AHa ¢ 60MbLWMMN CENCMUYECKNMN
noAaBwKKamMun, TO HeOBX0ANMO BbINOMHATL NPOBEPKY HecCyLen CNOCOBHOCTU SIKOpen C y4eToM
yKa3aHHbIX NoABWXeEK AHa (Hanpumep, ornonsHen NoABOLHbIX CKITOHOB).

3.5.4.6.3 lpn oueHKke HaOeXHOCTU SKOPEN C Y4ETOM CENCMUYECKUMX BO3OENCTBUN
OOIMKHbI ObITb 06ecneyeHbl Kak MPOYHOCTb CaMON KOHCTPYKLMK, Tak U Hecyllast CnocobHOCTb
nogBep>KeHHbIX AMHAMUYECKUM BO3EeNCTBUAM rPYHTOB AHA.

Cnepyet yunTbiBaTb BO3MOXHOCTb BPEMEHHOIO CHMKEHUSA HECYLLIEN CMNOCOBHOCTUN SAIKOpEen
BCNeaCTBME AMHAMMYECKOro pasxwkeHus rpyHta. Mpym 3TOM JOMmKHbI OGbiTb onpeaeneHbl
CTeneHb CHWXEHUS Hecyllen CnocoBHOCTWU, a TakKe CPOKM BOCCTAHOBIIEHWS pacHeTHOW
HecyLlen crnocobHocTn (ucxods u3 BpemMeHu, Tpebyemoro Ans KoHconugauuu TpyHTa).
YKasaHHble CpOKM pPEKOMEHOYeTCs y4uUTbiBaTb MpU BbIOOpEe pacyeTHbIX XapaKTepuUcTMK
rPYHTOB OCHOBaHUSA NPUMEHUTESTbHO K pasnnyYHbIM COMETaHUSAM Harpy3oK 1 BO34ENCTBUIA.

3.5.4.6.4 B pacyeTtax HanpspKEHHOr0 COCTOSAHUS U YCTOMYMBOCTM SKOpen cnepyet
yuuThbIBaTb MacCy SIKOp4, a Takke NPUcoeanHEHHbIe MaccChl BOAbl U IKOPHbIX

3.5.4.6.5 lMocnenctemna nepegavym CEMCMMYECKOrOo BO3OEWCTBUSA CO AHA akBaTopuu no
HaTsKHbIM - cBsI3aM  Ha kopnyc [MBYHC cnegyet yumTtbiBaTb B Tex crydasax, korga
CENCMUYECKME TOPU3OHTasbHbIE N BepTUKANbHbIE NepeMeLLeHnss Y4acTKOB JHa akBaTopuu
B paloHe HaxXOXAEHUS aHKEepPHbIX Onop MpeBbIWAalT COOTBETCTBYKOLWME AonycKkaemble
cmeleHuns NBYHC ot BONHOBLIX BO3AENCTBUIN B pexnme BypeHus. B aTnx cnyyasax ycunus
B HATSXKHbIX CBA3AX [OOSMKHbI OnpefendaTtbCd MO BeNUYMHaM OXMAaeMblX CEeNCMUYEeCKUX
nepemMeLLeHnIn aHKepPHbIX OMNOp Ha OHE akBaTOPUM.

BenunuuHbl yKasaHHbIX yCcUNUn criegyeT WUCMonb3oBaTb ANA MPOBEPKN MPOYHOCTU
HaTSKHbIX CBSA3EN 1 B pacyeTax Ha NPOYHOCTb KOHCTpykumi NBYHC, B TOM Yncne anemMeHToB
KpenneHusa HaTsxXHbIX cBasen k kopnycy NBYHC v k aHkepHon onope.

3.5.4.6.6 B kauecTBe pacyeTHOro rmapoakyCTU4ecKkoro Bo3gemncrems Ha kopnyc NBYHC
N HaTsXKHble CBA3W  crnegyeT  paccMaTtpuBatb  MNpunoxeHHoe K - guuwy [MBYHC
rMapoANHaMUYECKOEe [aBrieHME, NU3MEHSOLLEECH BO BPEMEHM MO FapMOHUYECKOMY 3aKOHY
¢ nepnoaom T%€ n amnnnTyHbIM 3HaYEeHneMm pgf;l,,, onpegensembimM no popmyrne

P&y = kT exp(0,72]9%), (3.5.4.6.6)
roe k = 0,003, MMa-c?.

Mpyn OTCyTCTBMM [OOCTATOMHOW  CEWUCMOSIOrMYEecKon WHopmauuM paspellaeTcs
npuHUMaTh BenuuuHy T %€ pasHoii 0,50 c.

355 TpeboBaHusa K MaTepuanam.

3.5.5.1 O6buee.

3.5.5.1.1 Martepuansl, ucrnosnb3yemble B KOHCTPYKUMSX Kopryca u skopsa MNBYHC BHe
pPavoHOB COEAMHEHUSI C HATSHXKHBIMU CBA3SIMU, AOMKHbI COOTBETCTBOBaThL TpeboBaHmam 1.5.1
HacToswen Yactu n Yactn Xl «Matepuansi».
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3.5.5.1.2 [JaHHbIn pasgen BKIOYaeT yTOYHEHHbIe TpeboBaHuA K Matepuany kopnyca u
AKOPS B paloHax COeAMHEHUM C HaTSXKHbIMU CBA3SMW (B OCHOBHOM, crieuuasbHble
KOHCTPYKTUBHbIE 3fIEMEHThI), a Takke TpeboBaHWs K MaTepuarny HaTsHXKHbIX CBA3EW, KOTopble
cnepyeTt paccMaTtpuBaTtb Kak [gononHeHve K TpeboBaHusaMm, cogepxawmmca B 1.5.1
HacTosLwen Yyactn n Yactn Xl «kMatepuanbi».

3.5.5.1.3 [na Bcex nepeyncneHHblx B 3.5.5.1.2 KOHCTPYKLUMN OOSMKHO OblTb OLEHEHO
COMpOoTMBIEHME MaTepmnanos BOAOPOOHON XPYMNKOCTH.

3.5.5.2 Kopnyc.

3.5.5.2.1 CoBOKYMHOCTb MeXaHM4YeCKUX CBOWCTB MaTepuana KOHCTPYKUMA Kopnyca,
B3aNMMOLENCTBYIOLLNX C HATSXKHOW CBA3bLO, HATSXXKUTENEM 1 NoSaTNMBLIM 3NIEMEHTOM, A0SDKHA
ObITb OLlEeHEeHa AONOMHUTENBHO B OTHOLLIEHUWN CREeAyLWNX BUOOB BO3MOXHOIO NOBPEXAEHMS
BCNeacTBUE NOKanbHbIX KOHTAKTHbBIX HAMPSXKEHUA Ha paboYvmx MOBEPXHOCTAX KOHCTPYKTUBHbIX
3I1IEMEHTOB:

nracTnyeckoro 4edopMmnpoBaHmns, CMATUSA U BblgaBnvBaHUS MaTtepuana;

3PO3MOHHO-abpa3nBHOIO N3HOCA NOBEPXHOCTEN KOHTAKTa;

YCTarnoCTHOro paspyLleHnsi No NoBepXHOCTN N3HOCA;

XPYMKOro paspyLlleHns no MOBEPXHOCTU M3HOCa W BbIKpalMBaHUA MaTepuana rno
NOBEPXHOCTU N3HOCA.

3.5.5.2.2 [1nsa KOHCTPYKUMN KOprnyca, BOCMPMHUMAIOWNX peakumn HaTSXKHOW CBSA3MW,
XernaTernbHO NCNoNb30BaHWE CTarnbHbLIX MaTepuarnos B ToNwuHax meHee 70 MM C npegenom
TEKy4eCTU oy, < 5500;, Mla.

3.5.5.2.3 BpemeHHOe conpoTuBNeHne maTepuana KOHCTPYKUMA Kopnyca o , Ang
obecnevyeHns [OCTATOMHOIO 3amnaca Mo MPOYHOCTM M MNNACTUYHOCTM AOSMKHO OTBeYaTb
COOTHOLLEHUIO gy, < 0,850%.

3.5.56.2.4 [ns obGecne4yeHnss OOCTATOYHOW MNIACTUYHOCTU CheuManbHbIX KOHCTPYKUUA
kopnyca MNBYHC maTtepmnan [JOmKeH MMEeTb OCTaTOYHOE OTHOCUTENBHOE CyXeHue Z, npu
pacTshkeHUuM B HanpasfneHuu, neprneHanKynsapHoOM MNNockoctu nucra: Z, = 25%
OTHocuTenbHOE  yanuHeHne Ag npu UchnbiTaHMM  0B6pasLoB  OOMKHO  COCTaBMATb
He MeHee A5 = 18 %.

3.5.5.2.5 KoHTakTHble paboyve nOBEPXHOCTM CcheumanbHbiX KOHCTPYKUWA Kopnyca
OOMMKHbI  OblITb  paccunTaHbl Ha cMATME UM obnagaTb AO0CTaTOMHOW  TBEPAOCTbIO,
npenaTcTByoLLEN abpa3nBHOMY U3HOCY NOBEPXHOCTEMN.

3.5.5.2.6 lpuvHMMaa BO BHMMaHWE CyLUECTBEHHble AWHaAMUYECKMe cocTaBngoLme
Harpy>xeHust Ors U3roToBreHUs creuuanbHbIX KOPMYCHbIX KOHCTPYKUMW He [ornycKaloTcs
cTann HopMaribHOW NPOYHOCTN.

3.5.3.3 HAkopsb.

3.5.3.3.1 MexaHudeckme CBOWCTBA KOHCTPYKUMM  SIKOPS, B3anMOOENCTBYHOLLNX
C HaTSKHbIMW  CBA3AIMM, AOMKHbl OblTb OLEHEHbl B OTHOLUEHUW BWAOB MNOBPEXAEHUN,
nepevncneHHolx B 3.5.5.2.1, a Takke B OTHOLLEHUN:

OOMNOSNHUTENBbHOrO abpasmBHOrO M3HOCA C ydacTMeM MNOOHATbIX BOOOW MAcC OOHHOMO
rpyHTa;

NOBbLILLEHHOWN XMMNYECKON KOPPO3UN;

COMNPOTUBIEHNSA KOPPO3MOHHOMY PacTPEeCKMBaHUIO NOL HanpsaXXeHUeMm.

3.5.3.3.2 [1ns cneumanbHbIX KOHCTPYKLNIA SKOPS XXenaTenbHO NCNOSb30BaHMe CTanbHbIX
maTtepuanos B TonwuHax mMeHee 120 MM 1 npedenom TeKy4yecTu MeHee a,, < 550 Mlla
C KOHTPOMEM CMMOLWHOCTM B TonwmHax 6onee 70 Mmm.

3.5.3.3.3 BpemeHHoe CONpPOTUBIEHNE Martepuana DOIMKHO oTBeYaTb
TpeboBaHuam 3.5.5.2.3.

3.5.3.3.4 Martepuan cneuuarbHbIX KOHCTPYKLUUA SKOPSA OOMKEH UMETb OTHOCUTENbHOE
CYy)XEHME MpU pacTsXKeHUW B HanpaBneHuu TOMWwMHbl nucta Z, = 20 % . OTHocuTenbHoe
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CyXeHne A; maTepuana, npoBepeHHoe npu Bbipe3ke obpasua M3 cepeauHbl Mo TOMWUHE
npokara AOoSHKHO COCTaBuUTb He MeHee Az = 18 %.

3.5.3.3.5 TpeboBaHMa K KOHTaKTHbIM pPabo4YMM MOBEPXHOCTAM KOHCTPYKLMI SKOpPS
JOIMKHbI cooTBeTCcTBOBATHL 3.5.5.2.5.

3.5.3.3.6 XapakTepucTukm TPELUMHOCTOMKOCTM CneumasibHbIX KOHCTPYKUMW — SIKops
OOImKkHbl ygoBneTteBopaTb 3.5.5.2.6. O6pasupbl 4ns MCNbiTaHWA AOMKHbI ObiTh Bblpe3aHbl U3
NoAMNOBEPXHOCTHOrO Crosi MmaTepuana.

3.5.5.4 HaraxHas cBa3b.

3.5.5.4.1 MexaHuyeckne CBOWCTBa MaTepumana HaTSHKHOM CBSA3M [OOSKHbI  ObIThb
npoBepeHbl B OTHOLIEHWM €ero COMpOTMBIIEHUS BUOAM BO3MOXHOMO paspylUeHus,
COOTBETCTBYIOLNM PYHKLMOHANBHOMY Ha3HaA4YeHMIO y4acTKa CBA3MW.

3.5.5.4.2 TpeboBaHua K MaTepuany ydvacTka B3aMMOOEWCTBUS C SKOPEM [AOMXKHbI
cooTBeTcTBOBaTbL TpeboBaHmam 3.5.5.1 n 3.5.5.3.

3.5.56.4.3 TpeboBaHus Kk mMaTepuany y4vacTka B3aMMOLEWCTBUSI C KOPMYyCOM [LOJTKHbI
cooTBeTcTBOBaThb TpeboBaHmsam 3.5.5.1 n 3.5.5.2.

3.5.5.4.4 TpeboBaHusa kK maTepuany cpegHen YacTn HaTSPKHOW CBA3U LOMKHbI OTBEYaTb
TpeboBaHuio 3.5.5.1 n 3.5.5.2.

3.5.5.4.5 lpepen TekydecTtu 082 W npeden MpOYHOCTM o B OKPY)XHOM HarnpasrieHum
CBSA3W AOMKHbI 0TBeYaTb TpeboBaHNAM:

082 = 0,90 ,; (3.5.5.4.5-1)
a8, = 0,90 (3.5.5.4.5-2)

3.5.5.4.6 Ona coeguHuTenbHOM MydTbl HaTSHXKHOW CBA3M paboTa ygapa [OOormkHa
COCTaBnATh:

Ha o6pasuax Bgonb npokata KVL=68 [x;

Ha obpasuax nonepek npokata KVT246 [x.

BenuuunHa KpUTn4eckoro packpbiTUa TPELLMHbI NpU TemMnepaType, paBHOW TemnepaType
NCNbITaHUIN yOapHOW BA3KOCTU, AOIMKHA COCTaBNATh:

anst ocHosHoro meTtanna CTOD=0,25 mm;

ANA 30HbI TepMuyeckoro BnnaHnsg CTOD=20,18 MM (Mpu Hanu4mMm ceapku).

Temnepatypa HyneBown BA3KOCTM paspylleHus AofmpkHa coctaBnsate NDT< - 40 °C npu
TOMNLWKWHE CTEHKU MeHee 40 MM.
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4 YCTOMYMBOCTb CNBY/MCIN HA TPYHTE

4.1 ObWWMNE TPEBOBAHUA

4.1.1 Bsaumogenctaue onopHbix KOHCTpykumin CIMBY/MCIT ¢ rpyHTOM OKasbliBaeT
CYLLLECTBEHHOE BIIUSIHNE HA XapaKTEPUCTMKN C NO3MLMIA OBLLEN YCTONYMBOCTN COOPYXKEHUN.
4.1.2 Cnoco6 ypepxaHua MCI1 Ha rpyHTe 3aBUCUMT OT rabapuTOB COOPYXKEHWUS,

YPOBHS AENCTBYIOLMX HAarpy3oK, CBOMCTB rPyHTa, AMHAMMWKMA BHELLHUX BO3LENCTBUI, CTENEHU
9KOMOrMyecKorm OTBETCTBEHHOCTU coopyxeHus. Mo cnocoby yaepxanust Ha rpyHte MCII
nogpasgensatTca Ha:

rpaBUTaUNOHHbIE;

CBaWHblE;
KOMOUHMpPOBaHHbLIE (COYeTaHWE BapMaHTOB rpaBUTaLMOHHbBIX U CBaMHbIX).
4.1.3 Cnocob yaepxanusi CMBY Ha rpyHTe — rpaBuMTaUMOHHBIN C 3a4aBfMBaHUEM

OMOPHbIX KOJIOHH B FPYHT.
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4.2 YCTONYUBOCTb CMNBY HA TPYHTE

42.1 YCTONYMBOCTb NPOTUB ONPOKUAbIBAHUSA Ha FPYHTE.
KoadhdmumeHT 3anaca npotus onpokmabiBaHus CIBY Ha rpyHTe gOrmKeH ObITb HE MeHee

Keap = My /Mgy > 1,50, (4.2.1-1)
roe M, - BOCCTaHaBnMBaoLLniAi MOMeHT oT cun Beca CIBY, kHM;
Meap - CYMMapHbI OMPOKNABIBAKOLLMIA MOMEHT OT 3KCTPEeMarnbHOro BO3LEWCTBUS BHELLUHUX

CWI OTHOCUTENBHO nnockocTu onvpaHusa CrMBY Ha rpyHT, kHMm.

[lomkHa OblTb paccMOTpeHa Hauxyawasi KoMOuHauusi BOCCTaHaBMMBAKOLWEro U
OMPOKMAbLIBAIOLLErO MOMEHTOB B 3aBMCMMOCTU OT COCTOsSIHWUSI 3arpy3ku CIBY, BenuuuHbl u
HanpaBreHNsi SKCTPEMarbHbIX BHELLHUX BO3OEVCTBUN.

Mpn OOCTATOYHO Pas3BUTLIX MO MMOLLAAM OMOPHbLIX NMOBEPXHOCTAX OallMakoB [AOMKHO
ObITb YYTEHO HanuuyMe OMOPHOr0 MOMEHTa, T.e. B KayecTBe KpuTepuanbHOro criegyet
paccmaTpuBaTh ycrosue

M,./(Mcqp — Meyp) = 1,50, (4.2.1-2)
roe Msup - 0I'IOprII7I M3I'VI63POLIJ,VII7I MOMEHT CO CTOPOHbI FPYyHTA, KHM.
4.2.2 YCTOMYMBOCTb Npu casure.

KoadhdmumeHT 3anaca npotme casura CIBY Ha rpyHTe OOMmKeH ObiTb HE MeHee

K, = Pf/T = 1,50, (4.2.2)
roe P —  BecoBas Harpyska ClBY, npuxogsiuascs Ha OOHY OMOPHYK KOMOHHY, C y4eTOM
BbITECHEHHOW BOAbI;
T —  pacyeTHOe 3Ha4eHne CyMMapHOW CABUrOBOWN CUMbl B paioHEe OCHOBAHWS;
f - KO3(PPULMEHT TPEHUS ONOPHON NOBEPXHOCTU O FPYHT.

[omkHa 6bITb paccMOTpeHa Hauxydwas KoMbuHaums Beca NOHTOHA B 3aBUCUMOCTU OT
coctosHuA 3arpy3km CINBY u cymmapHOW CABMIOBOM CUMbl B 3aBUCUMOCTU OT HanpasfieHus
3KCTpeMarbHbIX BHELUHUX BO34EeNCTBUN.

4.2.3 YcTonumBocTb npu npocagke. KoadhduumeHT 3anaca npu npocagke ogHon m3
konoHH CI1BY B rpyHT JOIMKEH BbITb HE MeHee

N3 /N > Kgp, (4.2.3)
roe N —  ycunvie 3agaBnuBaHus;
N —  pacyeTHOe 3HayeHne CyMMapHO OCEBOMN CUMbI;

Kgup = 1,10 — ANg Y4eTbIpexXonopHbIX YCTaHOBOK;
Kgup = 1,05 — Ans TpeXonopHbIX yCTaHOBOK.

,D.OJ'I)KHa ObITb paccMoTpeHa Hauxyallaa cutyauna C TOYKU 3peHUA Npocaaku KOJIOHH,
NOCKOJIbKY MMEHHO 3TO YyCIioBUE ABNAETCA Hanbonee 4acTto KPUTUHECKNM. Ycnosune npocanku
onpenendeT And TpexXxonopHbIX YCTaHOBOK HeO6XOD,VIMOe Konu4yecTBo GannacTa v BrMsieET Ha
00beM 1 NNaHUpPoOBKY NOMELLIEHNI B NOHTOHE.
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4.3 YCTONYMBOCTb MCIN HA FPYHTE

43.1 MCIT rpaBuTaLMOHHOrO TUNA.

4.3.1.1 OO6wme nonoxeHus.

KoHcTpykumst MCI1 rpaBuTtaumoHHOro tuna AosmbkHa ObiTb CNpoOeKkTUpoBaHa Tak, YToObI
obecneyvBanucb Hagnexawme ycnosus yctaHoBkm MCI1 Ha 3agaHHy0 TOYKY U Bbinn
NCKNIOYEHbI criegyowme Buabl npegenbHbIX COCTOSAHWUIA:

noteps Hecywen cnocobHocTn cnuctemol « MCIT — ocHoBaHuMe;

onpokuabiBaHne MCIT,;

ypeamepHble cmelleHnss MCI (ocagku, ropusoHTanbHblE CMELLEHUS, Yribl NOBOPOTA);

Yype3MepHoe AaBrieHne rpyHTa Ha 106Ky 1 BHYTpeHHne pebpa, NpuBOAsLLEE K HAPYLLEHMIO
YCINOBUI NPOYHOCTYM y3na «tobka — KOHCTpyKumn MCI».

Mpw npoekTnpoaHmm byHgameHTa MCI1 Heo6xoaMMo Takke UCKIMIOYUTL BOSHUKHOBEHME:

npeaenbHOr0  COCTOSIHUSE MO YCINOBUSIM — Pa3XMKEHUS HECBA3HbIX [PYHTOB Mpu
OVWHaMUYECKMX BO3OENCTBUSIX;

3HaA4YMTENbHOro pa3mbiBa MOPCKOro AHa BGM3u onop.

MeTogbl pacueta yctonumBoctn MCI1 rpaBuTauuMoOHHOIO TUMA Ha TPyHTe, BKIO4Yas
pacyeTHble 3HAYEHMSs Harpy3oK, COMPOTMBIIEHUS U KOI(PULMEHTOB HAOEXKHOCTU, OOMMKHbI
ObITb cornacoBaHbl ¢ PernctpomM. OCHOBHbIE kKpuTepumn npueeneHsl B 4.3.1.2 — 4.3.1.6.

4.3.1.2 Kputepui no ycrnosuam yctaHosku MCI1 rpaButaumoHHoro tmna.

4.3.1.2.1 MNMpn ycraHoBke MCI1 pomkHa OblITb rapaHTUpOBaHa BO3MOXHOCTb
BOABNMBaHNS t0OKM U BHYTPEHHMX pebep B rPyHT OCHOBaHWSA Ha BCHO WX BbICOTY, 4YTO
obecneymBaeT Hagnexaiwime ycrnoBmsi coBMmecTHoln paboTtel MCI1 ¢ ocHoBaHMueM.

4.3.1.2.2 Kputepuin obecneyeHns ycrioBuMin yCTaHOBKM OnpeaenseTcs BblpaXXeHNnem

N > KN,, (4.3.1.2.2)
roe N —  BepTuKasnbHas cuna, kH, nepegasaemasi oT MCI Ha 0oCHOBaHME B MOMEHT ee YCTaHOBKM;
Ny —  Cuna conpoTUBIEHUs TPYHTa BAABNMBaHMIO OGKM 1 BHYTpeHHMX pebep, kH, onpedensiemas B

3aBVCMMOCTY OT VX NEPUMETPOB, BbICOT Y TOMLLMH 1 PE3YTbTaTOB CTATUHECKOrO 30HAVPOBAHNS
BEPXHEro Crosi r[PyHTa OCHOBaHWSA, B NpeAernax KoToporo BAaBnvBatoTcs obka 1 pebpa;

K —  HOpMMpyemoe 3HadyeHue koappuuMeHTa 3anaca, rapaHTMpyilollee MonHoe
3agaBnmBaHune 1H0YHOM KOHCTPYKLMW B TPYHT.

Cwvna N, MOXeT onpefenaTtbCs 3KCNepuMMeHTanbHO NyTeM BAAaBMMBaHWUS (parMeHTOB
pebpnCTOn KOHCTPYKLUN B TPYHT OCHOBaHUS.

4.3.1.3 Kputepui Hecywen cnocobHoctu cuctembl « MCIT — ocHoBaHue».

4.3.1.3.1 Kputepuin Hecywien cnocobHOCTU CUCTEMbI pernameHTupyeTt TpeboBaHus K
COOTHOLLEHNIO MexXay cunosbiM Bo3aencTeuem (F) n cunamm conpoTtusnenus (R). Kputepun
HecyLlen ChOCOBHOCTM CUCTEMbI AOMMKEH cobnogaTbCa nNpu BCEX BO3MOXHbBIX CXeMax
OOCTWXKEHUsI NpeaenbHoro paBHoBecUst (MFIOCKOro M rnyOMHHOrO cagura npu pasnnyHoOM
NoTEeHLManbHO BO3MOXHOM OYepTaHUM NOBEPXHOCTEN CABUra).

4.3.1.3.2 KpuTepuin Hecyllen CrnocobHOCTU cuctemMbl «nnatdopmMa — OCHOBaHUE»
onpeaenseTcsi BbipaXXeHnem

R/F = kqp, (4.3.1.3.2)

roe F —  pacyeTHOe 3HayeHne OOOOLLIEHHOr0 CUIIOBOTO BO3AEWCTBUSI, MO  KOTOPOMY
Npou3BOAUTCS OLEeHKa NpeaesnibHOr0 COCTOSHUS;

R —  pacyeTHOe 3HayeHue O00O0OLLEHHOWN CunMbl CONMPOTUBMEHMS (HECyLlen cnocobHOCTH),

NPOTUBOAENCTBYIOLLLEN AENCTBUIO CUIbl F;
ksn —  HOpMUpyemoe 3HaueHue KoadduLmMeHTa HecyLlen cnocobHocTu.
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4.3.1.3.3 Hecywas cnocobHOCTb CUCTEMbBI MOXET TaKKe OLEHMBATLCA MO pesynbraram
pacyeToB Harps»KeHHO-0e(POPMUPOBAHHOIO COCTOSAHUSA NYTEM COMOCTaBNEHNSA AeNCTBYHOLLMX
Ha CUCTEMY SKCMnyaTaLMOHHbLIX Harpy3ok W Harpysok, MNpuvBOAAWMX ee B rpedensHoe
paBHOBecue ¢ 06paszoBaHMEM B OCHOBAHWUM 3HAYMTENbHbIX NIIACTUYECKMX 30H.

OueHky obLier yCTOMYMBOCTM COOPYXXEHUSA Ha TPYHTE NPU ANMHAMUYECKUX Harpyskax
peKkomMeHOYyeTCs BbIMOMHATL C Y4€TOM N3MEHEHUS NPOYHOCTHBIX CBONCTB FPYHTOB.

4.3.1.4 Kputepun npenenbHOro aKkCLEHTpUCHUTETa B NMPUNOXKEHUN paBHOAENCTBYOLLEN
Harpysok.

4.3.1.4.1 [aHHbIh KpUTEPUN yCTaHaBnuMBaeT TpeboBaHWs, HanpaBfieHHble Ha
UCKIIOYEHME  BO3MOXHOCTM  OMACHOrO  COCTOSIHUS, CBSI3AHHOMO  C OMPOKUAbIBAHUEM
rpaBuTaunoHHbix MCIT npu  GonbluMX 3KCUEHTpUCUMTETAX B MNPUMIOXKEHUM Harpysok,
06yCcnoBnMBaoLLMX BO3HUKHOBEHME 30H PaCTArMBaOLLNX HAMPSPKEHUA HA KOHTaKTe No4OLLBbI
OMNopHOro 6rioKka ¢ rPyHTOM OCHOBaHUS.

4.3.1.4.2 Kputepun npenenbHOro akCLeHTpUcuTeTa onpeaensieTcs BolpaXXeHnem

e < eytkgn, (4.3.1.4.2)

roe e —  3KCLEHTPUCUTET MPUNOXEHUS PaBHOOENCTBYIOLIEN BCEX HArPy3o0K (3a UCKIMHYEHMEM
©0KOBOro AaBrneHus rpyHTa), M, gencreyrowmx Ha MCIT,

eur — TNpedenbHO  OONYCTUMOE  3HayeHuWe  3KCLEHTpUCUTETa  paBHOAEWCTBYHOLLEN

HarpysoKk, M, YyCTaHaBMMBaeMoe TEeXHUYECKUMM TpeboBaHWAMM npoekTa, [Ans
noAoLWBsbl hyHAaMeHTa NPSAMOYrofibHON hopMbl AonycKkaeTcs NpMHUMaTh e; = B/6;
B —  pasmep onopHoro 6rioka B HanpaBIieHUn NPUNOXKEHUA CABUTaloLLE Harpysku, M.

4.3.1.5 Kputepui npegenbHbIX CMELLEHUN.

4.3.1.5.1 Kputepun npeaenbHbIX CMeLLEHNN ycTaHaBnmBatoT TpeboBaHus,
HanpaBneHHble Ha UCKITOYEHNE BO3MOXHOCTU MOSIBNEHNSA OMAacHOro COCTOSHWUSA, CBSA3aHHOIO
C HapyLLIeHNeM YyCNoBUIN HOPManbHOM JKCyaTauum nnaTopmebl.

4.3.1.5.2 Kputepun npegenbHbIX CMELLEHUI onpeaensaeTcs BblpaXXeHNneMm

S < Sy (4.3.1.5.2)

roe S —  coBMecTHasd Adedopmauns OCHOBAHUS M COOPYXEHWS (Ocagku, ropu3oHTarbHble
nepemMeLleHns, KpeHbl 1 ap.);

Swut — TNpedenbHble  3HaYeHWs  COBMECTHOM  gedopmaumm  ocHoBanua wun  MCI,

yCTaHaBNvMBaeMble TEXHUYECKMMMN TpebOoBaHNAMM NPOeEKTa 1 NpaBnnamm TEXHNYECKON
akcnnyataumMum  obopygoBaHusi  (MPYM HasHa4yeHWM  HeobxoAMMO  yunTbIBaTb
BO3MOXHOCTb HapyLUEHUs HOPMarbHOW 3KChnyaTauum CBA3aHHbIX C COOPYXEeHUeM
KOMMYHUKaLui).

4.3.1.6 KpuTepui BENUYUHbI JABNEHUSA FPyHTa Ha IOOKY 1 BHYTpPEHHME pebpa.

4.3.1.6.1 JaHHbI KpuTepuin ycTaHaBnNuBaeT TpeboBaHMs, HanpaeBfieHHble Ha
UCKITIOYEHME BO3MOXHOCTW OMACHbIX COCTOSHUW, CBA3aHHbLIX C HapyLleHWeM MPOYHOCTU
3N1eMEeHTOB pebpUCToN KOHCTPYKLNK, OBYCNOBNEHHBIM AaBlIEHNEM TPYHTA.

Kputepun pgosmkeH cobnogaTbCa ANA BCEX 3MNEeMEHTOB pPedbpUCTON KOHCTPYKUMK U
CoYeTaHun Harpysok.

4.3.1.6.2 Kputepui npeaensHOro gaBreHunst rpyHTa onpeaenseTcs BblpaXkeHnem

P< Py, (4.3.1.6.2)

roe P - XapakTepHoe 3Ha4yeHne ankpbl AaBleHUA rpyHTa;
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Py —  NpedenbHo AonycTuMasi BENMYMHA XapaKTePHOro 3HaYeHWs anopbl AaBMNeHNs FPyHTa;
BENuYMHa P,;; COOTBETCTBYET NPEeAeribHO AOMYCTUMbIM HanbonbLIMM HanpsKEHUSIM B
tobKe, BHYTPEHHMX pebpax u npunerawLwmx panoHax MCr1.

4.3.2 MCI1 cBanHoro tuna.

4.3.2.1 OO0wme nonoxeHus.

4.3.2.1.1 KoHcTpykuusa canHoro dyHgameHta MCIT gomkHa ObiTb CNpOeKkTMpoBaHa
Takmm 00pas3om, 4TOObl WUCKNHOYUTb BO3MOXHOCTb BO3HMKHOBEHWS Crnefylowmnx BUAOB
npeaenbHOro COCTOAHUS:

notepu Hecywen cnocobHocTn cuctemol «MCIT — ocHoBaHuWeY;

aedopmMaumii BCero OCHOBaHUSA UMK ero oTAesbHbIX 3NeMEHTOB, BeOyLLUMX K HapyLUEeHWUIO
HOpPMarbHOW JKCnlyaTauumn COOPY>KEHNS.

Mpn npoektupoBaHun cBanHoro dyHagameHta MCIT HeobGxoAMMO TaKKe MWCKIIYUTL
BO3HWKHOBEHME:

npegenbHbIX COCTOAHNUI MO NPOYHOCTU U 0B6pa3oBaHMIO (PACKPLITUIO) TPELLMH AN CBan U
CBaWHbIX POCTBEPKOB Npy AEUCTBUN FOPU3OHTANIbHON Harpy3kn n n3rnbatroLero MOMeHTa;

npeaenbHOro  COCTOSIHUA MO YCMOBUSIM - Pa3XIKEHUs HECBA3HbIX TPYHTOB  Mpu
OVWHaMUYECKNX BO3OENCTBUSIX;

3HaYMTENbHOro pa3mbiBa MOPCKOro AHa BOGM3uM onop.

MeTogbl pacdeta yctondmsoct MCI1 cBalHOro Tvna Ha rpyHTe, BKIOYasd pacyeTHble
3HA4YeHMs HarpysoK, COMPOTMBIIEHUS W KOIPMPUUNEHTOB HAAEXKHOCTU, LOMKHbI ObITb
ogobpeHbl ¢ Permctpom. OcHOBHbIE KpuTepun npuBeaeHbl B 4.3.2.2 — 4.3.2.3.

4.3.2.2 Kputepuin HecyLen cnocoGHOCTN CBANHOIO OCHOBaHUS.

4.3.2.2.1 KpuTepui no Hecyuwlen cnocobHOCTM rpyHTOB OCHOBaHMSA AN OOUHOYHOW CBawn
B cOCTaBe pyHOaMeHTa 1 BHe ero uMmeeT Bua

N < Fy/vk, (4.3.2.2.1)
roe Fy —  pacyeTHas HecyLlasi cnocobHOCTb OAMHOYHOM cBaun, KHM;
Yk —  KO3(hUUMEHT HaAeXHOCTW, oOnpedensiemblii B 3aBUCMMOCTM OT  crnocoba
onpeaeneHus HecyLlen cnocobHOCTM 1 OT Yncna ceav B PyHAaMeHTe;
N —  pacyeTHas Harpyska, kH, nepepaBaemasi Ha cBaw (NpPOAONbHOE  YCUIME,

BO3HMKalOLWEe B HEWM OT pacyeTHbIX Harpysok, OEWCTBYIOLMX Ha yHOaMeHT npu
Hambornee HEBbIFOAHOM VX COYEeTaHn).

4.3.2.2.2 PacyeTHyl0 Harpysky Ha cBalo crnegyeT onpegensatb, paccmatpvBas
dbyHOAMEHT KaK paMHY KOHCTPYKLMIO, BOCTIPUHMMAIOLLYIO BEPTUKAlbHbIE U TOPU3OHTarbHbIE
Harpysku n nsrubaroine MOMeHTbI.

[na dyHOaMeHTOB C BepTUKarbHbIMU CBasiMW pacyETHYIO HAarpy3Ky Ha cBato [jonycKaeTcs
onpenensTtb no oopmyrne

N =Ng/n + Myy/ Yy} + Myx/ ¥ x7, (4.3.2.2.2)
roe Ny —  pacyeTHas cxumatowas cuna, kH;
M,,M,—  pacyeTHble U3rnbatoLme MOMeHTbI, KH-M, OTHOCUTENBLHO MMaBHbIX LEHTParbHbLIX 0Cen
X W'y NnaHa cBaun B NOCKOCTU NOAOLIBbLI POCTBEPKA;
n - 4ncno ceav B PyHOAMEHTE;
X, Vi — PacCTOSAHMUS OT rfaBHbIX OCEN 0O OCU KaXXdou CBau, M;
X,y —  pacCTOosHWe OT IMaBHbIX OCEl A0 OCU KaXdoW CBau, M, Ofsi KOTOPOW BbIYUCMSETCS

pacyeTHaa Harpyska.

4.3.2.2.3 Pac4eTHyt0 HecyLLyo CnocobHOCTb MO rPyHTY CBaNHOro oyHAaMeHTa B Lieniom
AornyckaeTcs onpeaensaTb Kak CyMMY HECyLLMX CNOCOBHOCTEN HE3aBUCUMbIX OAMHOYHbIX CBaM,
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€CNnn paccTosiHMe Mexay OCAMU CBaW npeBbllaeT Tpu AnameTpa csan. B gpyrnx cnyyasx
cneayeT yunTbiBaTh B3aUMHOE BWsIHWE CBaln Uy NPMBECTN COOTBETCTBYHOLee 060CHOBaHMe,
NO3BOSISIOLLIEE €r0 HEe YYUTbIBaTb.

4.3.2.3 Kputepun npegenbHbix gedopmawmn.

4.3.2.3.1 Kputepui  npegenbHbix  aedopmMauun  ycTaHaBnvBaeT  TpeboBaHus,
HanpaBfeHHble Ha UCKIIoYEeHNe BO3MOXXHOCTM MOSIBNEHNSI ONACHOr0 COCTOSAHUS, CBA3AHHOMO
C HapyLUeHneM YCroBUN HOpManbHOW 3KCNnyaTaLmu.

4.3.2.3.2 Kputepun npegenbHblx gedopMaunin uMmeeT Bug

S < Sues (4.3.2.3.2)

roe s —  CcoBMecTHasi aedopmauyus cBau, M, CBalHOro hyHAaMeHTa U COopyXeHUs (ocafka,
nepemMeLleHne, yrorl NoBOpPOTa, OTHOCUTENbHasi Pa3HOCTb OCaOOK CBaW, CBaWHbIX
hbyHOAMEHTOB U T.M.);
Syt —  NpedenbHoe 3HayeHne COBMECTHOM aedopMaLvn OCHOBaHMS CBau, M, CBaNHOMO
hyHOaMeHTa 1 COOpYXXeHUs!, ycTaHaBNMBaeMoe NPOEKTOM U NpaBuiaMmm TEXHUYECKOM
aKcnnyaTaum obopyaoBaHus.

4.3.2.3.3 lpun pacyete gecopmaunin csanm OT OAENCTBUS FOPU3OHTASIbHOW Harpysku W
narnbaroero MOMeHTa [OonyckaeTCa NpPUMEHEHWe npuemMremMbiXx MeTOoAMK pacyeTa Ans
Apyrmx nogobHbIX KOHCTPYKUUA, 0aobpeHHbIX PernctpoM. Mcnonb3yemasi MeToamka AomKkHa
oTpaxaTb HENMUHENHbIN XapakTep 3aBUCUMOCTU «Harpy3ka — nepemMeLLeHne rornosbl CBamy.

4.3.2.3.4 TOopu30OHTanNbHY Harpysky, AeMCTBYIOLLYIO HA PyHOAMEHT C BEpPTUKanbHbIMU
CBasMM O[AMHAKOBOrO MOMEPeYHOro CeYeHwus, [OMycKaeTca MpuvHMMaTb pPaBHOMEPHO
pacnpegeneHHon Mexay BCeEMU CBasiMU.
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[PUTIOXKEHWE 1

XAPAKTEPUCTUKN BETPOBOJIHOBbIX YCIIOBUN

Tabnuua l
3Ha4eHNsA IKCTpPeManbHbIX CKOPOCTeN BeTpa U BbICOT BOJIH, BO3MOXHble oauH pa3 B 50 net
Mope CpenHsist ckopocTb BeTpa BbicoTa BonHbl 3 %-Hon
(nepuopg ocpeaHeHusa 10 MUH) 0becneyeHHOCTN hgy, M
Weo, MlC
Kacnuiickoe 45,0 13,0
YepHoe 43,0 12,5
BapeHueBo 46,0 19,0
OxoTckoe 48,0 19,0
Tabnuua 2
NMoBTOpPsieMOCTb BbICOT U NepuoaoB BosiH Ha Kacnuickom mope, %
7,C N300, M
0-1 |12 | 23| 34 |45|56|67| 78| 89 | 910 | 10-11 | 11-12
0-1 7,11
1-2 14,58
2-3 6,44 | 20,21
3-4 0,62 | 9,11 | 5,24
4-5 0,33 | 6,32 |10,02| 5,36
5-6 0,08 | 3,17 | 1,12 | 0,70 | 0,68
6-—7 0,07 | 154 | 0,66 | 0,49 |0,44 0,05
7-8 005|138 | 0,40 | 0,29 |0,37|0,06 0,04 | 0,03
8-9 003|097 | 0,27 | 0,23 |0,21|0,07|0,06 | 0,03 | 0,005
9-10 | 0,02 | 0,05 | 0,05 | 0,16 |0,27|0,12|0,05| 0,02 |0,015] 0,013 | 0,010 | 0,005
10-11 | 0,009 |0,009| 0,01 | 0,05 |0,05]|0,05]|0,04| 0,01 |0,010| 0,010 | 0,005 | 0,005
11-12 | 0,005 | 0,005 |0,005| 0,03 |0,03]|0,03]0,03|0,005|0,005|0,003| 0,002 | 0,001
12-13 | 0,002 | 0,002 | 0,001 | 0,005 |0,01]0,01]0,01]0,001|0,003|0,002| 0,001 | 0,001
Tabnwuua 3
NMoBTOpPsieMOCTbL BbICOT BOJTH U ckopocTen BeTpa Ha Kacnuiickom mope, %
W, mic hzq, M
0-1/12|2-3|3-4|45|5-6|6-7|7-8|8-9|910 | 10-11 | 1112
2-4 |7,34|6,82 259 |0,78 0,22 | 0,15 | 0,03 |0,001
4-6 |780|7,76| 4,42 |1,02 |043]| 0,26 | 0,08 |0,003| 0,001
6-8 |6,22|787|289|151]0,31]0,12 | 0,07 [0,002]| 0,001
8-10 |4,32|7,95|280|0,71 0,17 | 0,06 | 0,01 {0,007 | 0,002 | 0,002
10-12 |2,25|5,88 | 2,06 | 0,68 | 0,16 | 0,03 | 0,01 |0,005| 0,002 | 0,002
12-14 |1,15(3,35|158 | 0,57 | 0,15| 0,01 | 0,01 |0,009| 0,009 | 0,005 | 0,004
14-16 |0,88|3,24 | 0,37 | 0,34 | 0,13 | 0,01 |0,009|0,008| 0,006 | 0,005 | 0,004 0,002
16-18 0,76 | 0,26 | 0,24 | 0,12 | 0,009 | 0,008 | 0,007 | 0,006 | 0,005 | 0,005 0,003
18-20 0,01]0,01 10,13 | 0,11 |0,009|0,006 |0,006| 0,005 | 0,004 | 0,002 0,003
20-22 0,008] 0,008 | 0,009 | 0,09 | 0,009 |0,006|0,006| 0,005 | 0,004 | 0,002 0,002
22 -24 0,005| 0,005 | 0,008 | 0,08 | 0,004 |0,002|0,002| 0,001 | 0,001 | 0,001 0,002
24 — 26 0,005 0,005 | 0,006 |0,008| 0,003 | 0,002 | 0,001 | <0,001 |<0,001| <0,001 | <0,001
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Tabnuua 4
nOBTopHeMOCTb BbICOT U NepnoaoB BOJIH Ha l'IepHOM Mope, %

lall
o

h3zy, M
0-1 1-2 2-3 3-4 4-5 5-6 6—7 7-8 8-9 9-10 10-11 11-12

0-1 2,31

1-2 12,10

2-3 16,45 | 10,14

34 8,42 | 9,95 3,83

4-5 6,36 | 8,90 4,34 1,20

5-6 1,72 | 4,12 0,85 0,33 | 0,26

6-7 094 | 3,11 0,30 0,17 | 0,14 | 0,06

7-8 0,80 | 0,50 0,10 012 | 0,14 | 0,11 | 0,05 | 0,01

8-9 0,49 | 0,21 0,05 0,09 | 0,23 | 0,10 | 0,04 | 0,01 | 0,007

9-10 0,24 | 0,06 0,02 0,07 | 0,11 | 0,08 | 0,01 | 0,009 | 0,006 | 0,002 0,002 0,001

10-11 | 0,11 | 0,007 | 0,006 | 0,02 | 0,02 | 0,01 | 0,008 | 0,008 | 0,004 | 0,002 0,002 0,001

11-12 | 0,06 | 0,003 | 0,002 | 0,006 | 0,007 | 0,008 | 0,008 | 0,007 | 0,002 | <0,001 | <0,001 | <0,001

12-13 | 0,004 | 0,001 | <0,001 | 0,001 | 0,005 | 0,006 | 0,007 | 0,006 | 0,001 | <0,001 | <0,001 | <0,001

Tabnuua 5
MoBTOPsAAEeMOCTb BLICOT BOJIH U CKOpOCTen BeTpa Ha YepHom mope, %

W, mlc R3g. M
0-1 1-2 | 2-3| 34 | 45 | 5-6 6—7 7-8 8-9 9-10 10-11 | 11-12

16,22 | 2,99 {145] 0,20 | 0,21 | 0,02 | 0,01 | 0,001

2-4
4-6 13,67 | 6,21 294 | 0,90 | 0,24 | 0,03 | 0,006 | 0,002
6-8 887 | 646 |172| 0,76 | 0,09 | 0,07 | 0,02 | 0,01 0,001 | 0,001

8-10 534 | 562 145|042 | 0,08 | 0,05 | 0,02 | 0,01 0,008 | 0,001 | 0,001

10-12 265 | 301 105|014 | 0,07 | 0,04 | 0,02 | 0,01 0,005 | 0,001 0,001 0,001

12-14 1,60 1,30 | 0,93 0,08 | 0,05 | 0,02 | 0,01 | 0,006 | 0,004 | 0,001 0,001 | <0,001

14-16 0,70 | 0,72 10,45| 0,07 | 0,03 | 0,01 |0,008 | 0,005 | 0,003 | 0,001 0,001 | <0,001

16-18 053 [039 (034 0,05 ) 0,01 |/0,008]0,006| 0,004 | 0,002 | 0,001 | <0,001 | <0,001

18 -20 042 | 0,32 |0,08| 0,08 | 0,009 |0,007]0,005| 0,003 | 0,002 |<0,001 | <0,001 | <0,001

20-22 001 | 0,06 0,07 0,01 |0,007|0,006]0,003]| 0,001 | 0,001 |<0,001 | <0,001 | <0,001

22-24 | <0,001| 0,04 |0,05|0,006|0,005|0,005]|0,002| 0,001 | 0,001 |<0,001 | <0,001 | <0,001

24 -26 | <0,001 | 0,02 | 0,030,002 | 0,002 0,001 0,001 | <0,001 | <0,001 | <0,001 | <0,001 | <0,001

26 — 28 | <0,001 | 0,009 | 0,01 | 0,001 | 0,001 | 0,001 | 0,001 | <0,001 | <0,001 | <0,001 | <0,001 | <0,001

Tabnuua 6
HOBTOPHEMOCTI: BbICOT U NepnoaoB BOJIH Ha BapeHLIEBOM Mope, %
7,C h3o,. M
0-1|12|23[34|45|56|6-7]|7-8]89]|9-10]10-11]11-12 | 12-13 | 13-14
0-1 [o051
1-2 [1,62
2-3 |365]4.22
3-4 |275[16,18] 8,03
4-5 |1,8810,92|6,03]2,21
5-6 |082]3,33|5,86 5,72 | 3,64
6-7 |046|1,18[298][235]205]1,03]0,75
7-8 1015/059[1,73]/0,99]0,43]0,35[0,21 0,19 | 0,08 | 0,06
8-9 |008]046[102]072/0,19[0,18]0,22 0,11 0,07 ] 0,05| 0,01 [ 0,008
9-10 [0,05]|0,07|0,78 0,57 |0,24 | 0,13 | 0,10 [ 0,20 | 0,06 | 0,04 | 0,02 | 0,01 | 0,007 | 0,006
10-11 [ 0,01 (0,030,444 |0,32 0,06 | 0,06 | 0,05|0,05]|0,02| 002 002 | 001 | 0,008 | 0,003
11-12 /0,01 |0,009| 0,12 [ 0,20 | 0,02 | 0,02 | 0,02 | 0,01 | 0,01 | 0,01 | 0,01 | 0,008 | 0,006 | 0,001
12-13 [0,006[0,007]0,007]0,009| 0,01 | 0,01 | 0,01 [ 0,01 | 0,01 |0,009| 0,007 | 0,006 | 0,005 | 0,001
13 - 14 |0,003|0,003|0,003[0,008| 0,01 | 0,01 | 0,01 [0,009|0,009|0,008| 0,007 | 0,006 | 0,003 |<0,001
14-15 [0,001[0,001]0,001|0,004|0,006]0,006|0,007 |0,008(0,009|0,007 | 0,006 | 0,005 | 0,002 |<0,001
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Tabnuua 7
NoBTOpPsieMOCTbL BLICOT BOJIH M CKOpocTen BeTpa Ha BapeHueBom mope, %
W, mic h3e. M

0-1]12 |2-3|3-4|4-5|5-6|/6-7|7-8[8-9|9-10|10-11]11-12|12-13|13-14

3,56 | 802 | 1,14 | 0,21 | 0,05 | 0,02 |0,004

2,30 | 7,60 | 565 | 1,58 | 0,67 | 0,11 | 0,08 | 0,06 | 0,01 | 0,007 | 0,003

2-4

4-6 | 467 | 9,5 | 3,51 | 0,56 | 0,45 | 0,10 0,07 | 0,04 | 0,03 | 0,009 | 0,002
6-8

8

-10 | 0,47 | 596 | 543 | 3,00 | 1,16 | 0,40 0,16 | 0,10 | 0,04 | 0,005 | 0,003

10-12 |<0,001] 365 | 492 | 2,61 | 0,34 |0,21|0,12|0,10| 0,03 | 0,02 | 0,007

12-14 |<0,001) 1,98 | 3,61 | 2,08 | 0,31 | 0,18 0,08 | 0,06 | 0,03 | 0,02 | 0,008

14-16 |<0,001| 0,23 | 2,04 | 1,97 | 0,23 | 0,17 0,05|0,04 | 0,03 | 0,02 | 0,001

16-18 |<0,001| 0,006 | 0,55 | 0,50 | 0,19 | 0,16 |0,05]0,04 | 0,03 | 0,01 | 0,01 | 0,008 | 0,006

18 — 20 |<0,001|<0,001| 0,15 | 0,32 | 0,16 |0,15|0,04|0,03|0,03| 0,01 | 0,01 | 0,01 |O0,005| 0,001

20 — 22 |<0,001/<0,001|<0,001| 0,09 | 0,09 | 0,08 0,04]0,03|0,02] 0,01 | 0,01 | 0,01 |0,004| 0,002

22 — 24 |<0,001/<0,001|<0,001| 0,07 | 0,06 | 0,06 |0,03|0,020,02]| 0,01 | 0,01 | 0,008 | 0,004 | 0,002

24 — 26 |<0,001/<0,001/<0,001| 0,01 | 0,01 |0,01|0,01|0,01]|0,02| 0,01 | 0,01 | 0,008 | 0,003 | 0,001

26 — 28 |<0,001|<0,001|<0,001| 0,005 | 0,006 |0,007|0,008|0,009|0,009| 0,009 | 0,009 | 0,007 | 0,003 | 0,001

>28 ]<0,001]<0,001|<0,001|<0,001|<0,001|0,001]0,005|0,009|0,009| 0,009 | 0,008 | 0,005 | 0,002 | 0,001

Tabnuua 8
MoBTOPSAEMOCTL BbICOT M NepnoaoB BoJsiH Ha OxoTckom mope, %

f, C h30/. M

0-1]1-2|2-3|34| 45 |56 |6-7 | 7-8 | 89 |9-1010-11|11-12]12-13|13-14|14-15
-110,15
— 1,32
— 1,46|1,70
— 6,26 7,54 14,88

5,54|7,22|3,99 | 3,56

3,88|6,82|3,82|2,52| 1,24

0,85/541|2,50|1,28| 0,77 | 0,55

0,24|3,96/2,38|/0,60| 0,58 | 0,51 | 0,34 | 0,07

o|~|o|u|s|w|nv| Lo
|
o|o|~N|o|o|s|w|N(-

0,12|2,48|2,32]/0,45]| 0,26 | 0,22 | 0,11 | 0,14 | 0,05

K
=
o

009(139(1,75/0,21| 0,17 | 0,15 | 0,10 | 0,09 | 0,07 | 0,06 | 0,04 | 0,02 | 0,006 | 0,006

10-11/0,03|1,12|1,10/0,17| 0,15 | 0,12 | 0,09 | 0,07 | 0,04 | 0,03 | 0,03 | 0,02 | 0,005 | 0,004 | 0,003

11-12|0,02|0,47/0,97|0,11| 0,08 | 0,06 | 0,04 | 0,03 | 0,02 | 0,02 | 0,02 | 0,01 | 0,004 | 0,003 | 0,002

12-13|0,01/0,03|0,64|0,03| 0,02 | 0,02 | 0,01 | 0,01 | 0,01 |0,006| 0,002 0,001 | 0,001 |0,001]0,001

13-1410,006/0,02|0,080,02| 0,01 | 0,01 | 0,009 |0,005]0,005]|0,002| 0,001 | 0,001 0,001 0,001 0,001

14-150,004| 0,01 |0,007|0,005| 0,003 | 0,003 | 0,002 | 0,002 | 0,002 | 0,002 | 0,001 |<0,001|<0,001|<0,001|<0,001

15-160,002/0,002/0,003/0,003| 0,001 | 0,001 | 0,001 | 0,001 |<0,001[<0,001|<0,001|<0,001|<0,001|<0,001|<0,001

16-170,001)/0,001/0,002/0,002/<0,001/<0,001|<0,001/<0,001<0,001(<0,001|<0,001|<0,001|<0,001|<0,001|<0,001

Tabnwuua 9
MoBTOpPsieMOCTb BbICOT BONH U CKopocTen BeTpa Ha OXoTckoM Mope, %

W, mic hzo- M
0-1 |12 |23 |34 |45 | 56 |6-7|7-8 | 8-9|9-10]10-11|11-12|12-13|13-14|14-15

3,60 [13,20| 2,12 | 0,92 | 0,11 | 0,03 |0,01/0,008|0,002/0,001| 0,001 | 0,001

500|643 369|241 0,31 | 0,08 |0,05/0,02]0,005/0,003| 0,003 | 0,001 | 0,001

2-4

4-6 | 812 | 627 | 226 | 1,17 | 0,13 | 0,06 |0,02/0,01/0,002/0,001| 0,001 | 0,001
6-8

8

-10 | 2,96 | 798 | 3,06 | 1,71 | 1,01 | 0,16 |0,05/0,03|0,01|0,006| 0,005 | 0,002 | 0,001

10-12 | 0,16 | 7,86 | 2,69 | 1,20 | 0,63 | 0,24 |0,10/0,05/0,03|0,02 | 0,01 | 0,005 | 0,001

12-14 10,14 | 5,18 | 2,34 | 1,03 | 0,55 | 0,42 |0,14/0,11/0,03|0,02 | 0,02 | 0,005 | 0,001 | 0,001

14-16 [<0,001 1,27 | 1,49 | 0,71 | 0,54 | 0,51 |0,18]0,17|0,04|0,03| 0,03 | 0,01 | 0,003 |0,001|0,001

16-18 <0,001| 0,01 | 0,69 | 0,36 | 0,31 | 0,25 |0,21]/0,04]0,04|0,04 | 0,002 | 0,01 | 0,004 |0,002 | 0,001

18 - 20[<0,001) 0,01 | 0,61 | 0,25 | 0,17 | 0,11 |0,08/0,02|0,02]|0,02| 0,01 | 0,005 | 0,003 | 0,002 | 0,001

20 — 22 <0,001<0,001| 0,56 | 0,03 | 0,14 | 0,08 |0,04|0,02|0,01|0,009| 0,008 | 0,005 | 0,004 | 0,003 | 0,002

22 — 24<0,001<0,001| 0,15 | 0,02 | 0,10 | 0,06 |0,02|0,01 |0,008)0,006| 0,007 | 0,003 | 0,003 | 0,001 | 0,001

24 — 26 <0,001/<0,001[<0,001<0,001/<0,001< 0,001/0,01| 0,01 |0,007/0,004| 0,004 | 0,003 | 0,002 | 0,001 | 0,001
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[PUTIOXKEHUE 2

TPEBOBAHUA K PACYHETHbIM MOOENAM, BA3UPYIOLUMMCA HA
METOAE KOHEYHbIX 3JIEMEHTOB

1 ObWME TPEBOBAHUA

1.1 B obLem criydae pacyeT KOHCTPYKLMN METOAOM KOHEYHbIX 311IEMEHTOB COCTOUT
13 criegyoLwmnx aTanos:

onpeaeneHve Tuna u pasmepa sagaudu;

COCTaBIEHNE KOHEYHO-3NIEMEHTHOW MOAENMN KOHCTPYKLMW U FPaHNYHbIX YCIIOBWIA;

MOZEenMpoBaHNe Harpysok;

OLleHKa KOPPEKTHOCTM MOZAENW 1 BbINOSIHEHWNE pacyeTa;

npeacTaBrieHne nosy4eHHbIX pesynbTaTos.

1.2 Mpy MOOENVMPOBAHUM KOHCTPYKLUMM, T[PaHUYHbLIX YCIMOBUA W  Harpysku,
B 3aBMCMMOCTU OT LeNner pacyeTa M TuUNa KOHCTPYKLMM, BO3MOXHbl U HeobXoauMbl
onpefdeneHHble  OONyweHus UM ynpolleHusi. KOHKpeTHble  BO3MOXHOCTW  pacyeTa
onpeaensiloTca napameTpaMu nporpaMMHOro 0GecrneyvYeHnst U BbIYUCITUTENBHOW TEXHUKK, a
Takke npeaycMOTPEHHbIM pasmepoM 3agaun. 1o mepe HakonneHwus uHdopmaumm o6
0COBEHHOCTSIX PabOoTbl KOHCTPYKLMKN pa3Mep 3a4a4un MOXET U3MEHSITLCS.
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2 ONPEQENEHMWE TUMA U PASMEPA PACYETHOM MOAENMU

2.1 CnegyeT onpegenuTb TUN HanpsbKeHHO-0edOPMUPOBAHHOIO COCTOSHUS W
pa3mMep 3adayu, MOCKOMbKY OT 3TOM0 3aBUCUT MOOENUMPOBaHME KOHCTPYKLMMU, FPaHUYHbIX
YCINOBUW U Harpysku.

2.2 B koHcTpykumax NBY/MCIT gechopmaumm n HanpsbKeHUs nogpasgensatoTcs Ha
crneayoLwme Tunbl B 3aBUCMMOCTU OT BHELLHWX Harpy3oK 1 yCnoBun paboTbl KOHCTPYKLMK:

obwune gecdopmanmm n HanpskeHnst KOHCTpykumm NBY/MCIT;

MeCTHble AeopMaL N U HaNPSXKEHNST KOHCTPYKTUBHbBIX 351EMEHTOB;

KOHLUEHTPaUNOHHbIE HanpsXXeHna u gedopmauumn B NoKanbHbIX 30HAX KOHCTPYKUUKU U
NPepbIBUCTLIX CBA3SX.

2.3 3agaya pacdyeta UM cnocob  MOOENMPOBaAHMSA  Harpyskn  OOSDKHbI
COOTBETCTBOBATb OQHOMY 13 NEepeYvnCeHHbIX Bbllle TUMOB HanpsXXeHHo-4eopMMpoOBaHHOIO
COCTOSIHUSA KOHCTPYKLUUU.

2.4 Pasvep 3agaunm 1 Tem cambiM pasmep pacyeTHOM MOAEenu OonpeaensitoTcs
BblGpaHHbIMY rpaHMLUaMm Mogeny n HeobxoaMMbIMU pasMepamMm CETKU KOHEYHbIX 31EMEHTOB.
2.5 XapakTtep 3agayun — JIIMHENHbIN NN HENUHENHBIA — 3aBUCUT OT 0COOEHHOCTEN

KOHCTPYKLMMK 1 BENNYMHLI AedopmMaumin. Ecnn napameTpbl HanpsXeHHo-4eopMUPOBaHHOIO
COCTOSIHUSI KOHCTPYKUMW OMpedeneHbl Mpu perrnamMmeHTUpyeMbIX pacyeTHbIX Harpyskax,
00bIYHO 4OCTATOYHO NIMHEMHOrO pacyeTa, 0COOEHHO B CryyYae TONICTOCTEHHLIX KOHCTPYKLMNA.
HenunHenHble adbdeKThbl BbI3bIBAOTCHA CBOMCTBAMU MaTepuana, bonsmmmn aedopmMmaumnsmm 1
MMEIOT CYLLECTBEHHOE 3HAYEHNE B CrieayloLWnX cnyyasx:

O5s1 OTHOCUTESNBHO MTMBKMX KOHCTPYKUMIA ¢ BonblmnmMmn gedopMaumnammn (reometTpuyeckas
HENUHENHOCTbL);

npu uccrnegoBaHMM YacTMYHOMO OTKasa 3feMEHTOB KOHCTPYKUUKM, Hanpumep, noteps
YCTONYMBOCTU MIIOCKMX NaHenNewn;

eCcnn BCTpeyvatoTcsl nnactmdeckne gedopmaumm B obnactax KOHCTpyKumm (dusmnyeckas
HENUHENHOCTb).
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3 MOAENTMPOBAHUE KOHCTPYKLIUA

3.1 BbiGop TMNOB pacyeTHbIX MOoAeNen.

3.1.1 B pacudetax npoyHocTu KoHcTpykumn MNMBY/ MCI1 pekomeHayeTcs NpUMEHATb
crneayoLlme TUnbl pacyeTHbIX MOAenewu:

obwas mogenb kopnyca MNBY/MCIT,

MOZENb KOPNYCHOM KOHCTPYKLMM U KPYMHOW COCTaBNsAOLLEN KOpyCa;

MoZernb NepekpbITUS;

pamHas Moaenb;

nokarnbHble Mogenu.

3.1.2 [na Bcex mogenen, kpome obLien Mogenwu koprnyca, crnegyeT obecneuntb
BBEJEHME rpaHNYHbIX YCNOBUI AN KOPPEKTHOMO YA0BNETBOPEHMS YCNOBUSM B3aUMOAENCTBUSA
CO CMEeXHbIMW KOHCTPYKUMaMU. Ecnn ecTb onaceHune, Y4To Ha pesynbTaTax MOryT ckas3aTbCH
HebnaronpusiTHeIM 06pa3omM maeanuanpoBaHHbIE FPaAHWYHbIE YCINOBUS, CrieqyeT YBenuuuTb
paccTosiHue mexay rpaHvuaMym MOLENM u paccmaTpmBaemMon 06nacTbio KOHCTPYKLMN.

3.1.3 O6wyto mogenb kopnyca cnegyeT Ucnonb3oBaTb ANs onpegeneHns obymx
HanpsbkeHun B KoHCTpykumm NBY/MCI1. TpexmepHoe MoAenupoBaHWE OCHOBHbIX CBS3eN
Kopnyca nossonsieT obecnevnTb NPUNOXeHNe Harpy3ok B Buae, Hanbonee npnbnmxeHHoOM K
peanbHOMY, MOOENUPOBaTb C BbICOKOM TOYHOCTLIO NOBEAEHME COXHbIX KOHCTPYKLMIA Kopnyca.

3.14 Mogenb KOpNyCHOM KOHCTPYKUMW WU KPYMHOW COCTaBnstowen Kopnyca
(0bblMHO TpexmepHas MoAenb) crnegyeTt MCNonb3oBaTb ANA  onpefeneHns  obymx
HanpspKEHUW B paccMmaTpuBaeMon YacTu Kopnyca.

3.15 Mogenb nepekpbITMa crieqyeT ucnonb3oBaTb A8 onpegeneHns obwmx unm
MECTHbIX HaMNPsSPKEHUA B MMOCKUX KOHCTPYKUMSAX, OOpasoBaHHbIX MnacTMHamMu OOLUMBKM,
NnoaKpenneHHbiMM C O4HOM MM C¢ obenx CTOpPOH pebpamMu KEeCTKOCTU W/MMM CTeHKaMu
(nepekpbITUA TUNa OBOWMHOrO AHa, nepebopku, nanyoObl), a Takke ANs pacyeTa nepegaym
nonepeyYHon Harpyskm Ha OMOPHbIA KOHTYP NEPEKPbITUA M OLLEHKN BO3HMKAIOLLMX NPU 3TOM
aecdopmaumm n HanpsPKeHUN.

3.1.6 PamHyto mogenb cnegyeT ncnonb3oBaThb Npy pacyeTe NPOYHOCTU KOHCTPYKLMNA,
aedopmmpyembix (rnaBHbiM 06pa3oM, u3rmbaembix) B CBOEW MNIIOCKOCTW, HanpuMmep,
nonepeyHbix cBasen noHToHa MNbY, noasogHoro onopHoro 6noka MCI u ap.

3.1.7 JlokanbHble Mogenu pekoMeHAyeTCs MCMonb3oBaTb B pacdeTax MpPOYHOCTM
OTAESbHbIX 3NIEMEHTOB KOHCTPYKUUW U NS ONpefesnieHnss KOHUEHTPAUMOHHbBIX HaNpPsKeHUN
B AeTansix KOHCTPYKLWA U NPEPbLIBUCTLIX CBA3EN.

3.2 Bbi6op TMNa KOHEYHbIX 3JIEMEHTOB.

3.2.1 Tun KOHEYHOro 3nemeHTa, NPUHATBLIN NPU BbLINOSIHEHMM pacyeTa MPOYHOCTU
KakOOW KOHKpPETHOW 3ajadn, MMeeT onpefensiollee 3HavyeHue, no 3Tomy npwu BbiGope
anemMeHTa cnegyeT pyKoBOACTBOBATLCSA HMXKENPUBEAEHHBIMU PEKOMEHOALMNAMM.

3.2.2 B pacdetax npoYHOCTM KOHCTPYKUMA pPEKOMEeHOyeTCsa  MCnonb3oBaTb
crneayoLwme TUnbl ANEeMEHTOB:

CTEPXXHEBbIE 3N1eMEHTbI (04HOMEPHbIE 3NIEMEHTbI C OCEBOM XXECTKOCTbIO, HO 6€3 N3rnbHoM
XKECTKOCTW);

GanoyHble anemeHTbl (OQHOMEpPHbIE 3fIEMEHTbl C OCEBOW, COBWUIOBOW, W3rMOHOM U
KPYTUIBbHOW XECTKOCTbIO);

3M1eMEeHTbI MSI0CKOro HaMnpsHKEHHOro COCTOSHWUS (OBYMEpPHbIE 3NEMEHTbl C MeMOpaHHoW
XKECTKOCTbIO B MMOCKOCTM MMacTuHbl, HO 6€e3 U3rmbHON XECTKOCTU OTHOCUTENbHO OCEW,
nexawmx B NAOCKOCTU NIacTUHbI);

3NeMeHTbl NNacTuHbl N 060NOYKM (ABYMEpPHbIE 3NEeMEHTbl C MeMOpaHHOW, U3rMbHon u
KPYTUNBbHOW XECTKOCTbIO);

06beMHbIEe 3NEeMEeHTbI (TPEXMEPHbIE 3fIEMEHTHI);

rPaHMYHbIE U NPY>KUHHbBIE 3NIEMEHTbI.
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Mpy wncnonb3oBaHMM 3NEMEHTOB pPasfUyHbIX TUMOB crnefyeT yaensTb BHUMaHue
COBMECTHOCTM NepeMeLLeHNin 1 BO3SMOXHOCTU Nepeaayn rpaHUYHbIX Harpy3oK 1 HanpshXxeHu,
0COBEHHO Mpu coegMHEHUM B y3rax 3N1IEMEHTOB C M3rMOHOM XXECTKOCTbIO 1 6€3 TakOBOM.

3.2.3 BbibpaHHble TUMbl 3NIEMEHTOB A0JPKHbLI OTpaXKaTb AedhopMaunn 1 HanpsiKeHns
ANA aHanMsMpyeMblX CriydaeB Harpysku, a npy HeOBXOANMOCTHN, COBCTBEHHbIE 3HAYEHUS UMK
npeaenbHble COCTOSHMA NpY onpeaeneHny BennymHbl NpeaenbHON Harpysku.

3.24 Cnegyet onpegenutb, B KakoW CTEMNEHM B AAHHOM KOHKPETHOM pacuyeTe
NMPOYHOCTN OOMMKEH paccMmaTpmBaTbCs M3rMO KOMMOHEHTOB KOHCTPYKUMKW. B crnyvasx 4mcTo
N3rMbHOro noBedeHUs B COOTBETCTBMM C Teopuen msrmba Ganok wnu Teopuen wunarnba
nnacTUHbl, 0COBEHHO ANs NNOCKUX NaHeneun, pebep XeCTKOCTU, NEPEKPbITUA 1 NONepPeYHbIX
pam, noaxoaat 6anoyHble 3NEMEHTbI 1 ANIeMeHTbl NNAacTUHbI. ECnn ncnonb3ytoTcs aneMeHTbI
NIOCKOr0 HaMNPs>KEHHOro COCTOSHUS UNU 06 beMHble 3NeMEeHTbl, TO AN BO3MOXHOCTU yyeTa
n3rmba B MMOCKOCTM HambornblUenh >XeCTKOCTU crnegyeT BblOpaTb KOHEYHble 3reMEHTbI
C AOMOSTHUTENBHbLIMU NPOMEXYTOYHBIMW Y3NiaMu UMK NPUMEHSTL Bonee Menkyo CeTky.

3.2.5 [Ons TpexMepHbIX MoAenerm MOXHO OrpaHUYUTLCS SNEMEHTaMM MNOCKOro
HanNpPsPKeHHOro COCTOSAHUSA, eCNn OnpeaensatTCca ToNbKo 0bwue agebopMmann n HanpsKeHNS.
B atom cnyyae yuuTbiBaeTCsi TONbKO MeMOpaHHasi XeCTKOCTb MOLENMpyeMon MioCKOn
KOHCTPYKLMMW.

3.2.6 BTopocTeneHHble KOHCTPYKTUBHbIE CBSA3W, Hanpumep, nogkpenndwoimne
nnacTuHy pebpa >XecTKOCTW, YYMTBIBAIOTCA C TOW UM UHOW CTEMEHb YCNOBHOCTU, KOTOpas
onpefensaeTca BKMagoOM 3TUX CBSA3EW B aHanusmpyemoe HanpshkeHHO-a4eopMupoBaHHOe
COCTOSIHUE.

3.2.7 Ecnn n3rmb cBAsn B paccmaTpvBaeMoOM Clydae BaKeH, TO crefgyeT TodHee
MOLEenMpoBaTb €e W3rMOHYK XXEeCTKOCTb (Hampumep, CTeHKa MoAenupyetcs NrocKUMn
anemMeHTamn, a CBOOOAHbLIN MOSACOK — CTEePXHEBbIM WAW MNNACTUHYaTBIM 3FIEMEHTOM).

B HekoTOpbIX criyyasx W3rnMbHy0 >KECTKOCTb crnedyeT YYuTbiBaTb OOMNOMHUTENbHBIMA
6anoyYHbIMK ANEMEHTaMN.

3.2.8 B opyrmx cniydasx pebpa XeCTKOCTU MOXHO y4uTbiBaTb YCMOBHO B BuAe
AOMNOMHUTENbHOW TOMWWHBI NNacTuH. ockonbky 0606LEeHHas XeCTKOCTb MOAKPENnSIEHHON
NNacTuHbl B 3aBUCUMOCTWN OT OpUeHTauun NoAaKpennsawmx pebep ecTkocTn pasnmyHa BO
B3aMMHO OpTOroHanbHbIX HarpaBneHusiXx, B pacyeTHbIX MoAensx 9TO Y4UTbIBAEeTCH
BBeJEeHNEeM OpPTOTPONHbIX CBOWUCTB NI1aCTUHbI NpUBeAEeHHON TOMLWMHbI:

EZ = El(Fpl + FSt)/Fpl; (328)
El = E,
rae E - MCXOAOHbIN Moaynb HOpMarsbHON ynpyroctn matepuana nnacTuHbl,
E, - MOAynb yNnpyroctu B HanpaBneHUn, OpToroHasibHOM K opneHTaunmn peGep XKEeCTKOCTH,
E, - MOAynb yNpyroctu B HanpasleHnn, napannesibHoM K opneHTaunmn pe6ep XEeCTKOCTHU,
Fpl - nnowaab nonepe4vyHoro ceveHns nNnacTuHbl;
Fgt - nnowanb nonepe4vyHoro cevyeHua pe6pa XEeCTKOCTHU.
3.2.9 B nokanbHbIX mMogenax BCe XeCTKOCTHble KOMIMOHEeHTbl, B TOM 4uUClie "

BTOPUYHbIE, UMEIOT CYLLIECTBEHHOE 3Ha4YeHne, NO3TOMY UCMOMb3YHTCH KOHEYHbIE 3NIEMEHTHI
NNacTuHbl, 0BONOYKM N OBbEMHbIE 3NeMeHTbl. WcKnioveHne MOoryT CoCTaBnATb MNMOCKue
KOHCTPYKLMK, 3arpy>XeHHble B CBOEW NNOCKOCTU. Hanpumep, npu aHanua3e KOHUEHTPaLUMOHHbIX
Hanps>KeHNn Ha KPOMKax BbIPe30B OHW MOLENMPYHOTCA NNacTUHAMM MIOCKOro HaNps»XKeHHOro
COCTOSIHUS.

3.2.10 [Ona nonyyeHus wuHpopmaumm o AedopMauumax mexay ABYyMS y3namu,
Hanpumep, Ha cBOBOAHBLIX KPOMKaxX NNacTuHbI, criegyeT BBOOAUTb CTEPXHEBbIE 3MeMEHTbI
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C npeHebpexnmo MarnbiM nonepeyHbiM cedeHeM. OQHOOCHbIE HanpPsXKeHWs Takoro anemMeHTa
MOKa3bIBaKOT HAMPsXKEeHNsI NO KPOMKE.

3.3 Pa3buBka Ha KOHEYHbIe 3NIeMEeHTbI.

3.3.1 Pasvep ceTKM KOHEYHbIX 9NIEMEHTOB ONpeaenseTca XapakTepucTukamu
KOHEYHbIX 3NeMEeHTOB M [OMKeH BblbMpaTbCA M3 YCNOBWUS AOCTAaTOMHOM TOYHOCTM Npw
MOLENMPOBaHUM:

XKECTKOCTHbIX MapaMeTpoB KOHCTPYKLUW;

TMNa uccrnegyemblX Hanps>KeHui;

BO3MOXHbIX (pOpM OTKasa.

Mpn BbIGOpPE pa3MepoB CETKM KOHEYHbIX 3MEMEHTOB CcrneayeT PyKOBOACTBOBAaTLCSA
HWXenpuBegeHHbIMU pekoMeH4aunaMu.

3.3.2 Mpn BbIGOPE CETKM KOHEYHbIX 3NIEMEHTOB B HambonbLUen cTeneHn OOSMKHbI
YUUTbIBATbCH reoMeTpust KOHCTPYKLMUK, PacrofioXXeHue N xapakTep Harpysku, pasmelleHue
onop.

3.3.3 TpexmepHble MOAENN KOHCTPYKUUW B LIENIOM UMW YacTU KOHCTPYKUUW MOTyT
UMeTb OOCTaTOYHO rpydylo maeanusaumio, B Ka4eCTBe XapakTEepHOro pa3mepa KOHEYHOro
afneMeHTa MOryT MNPUHUMAaTbCA  WNaUMM  OCHOBHBIX  KOMMOHEHTOB  KOHCTPYKLMW.
OTO gonycTMMo B pacyeTax obLiero HanpsXKEHHOro COCTOSIHUSI MPU YCNOBUKU, YTO U3rMBHOE
noBefeHNne OCHOBHbIX KOMMOHEHTOB KOHCTPYKUMM C LOCTaTOMHOM TOYHOCTbIO OTpaKeHo
BblOPaHHBIM TUMOM KOHEYHOro 3fiemMeHTa. TO Xe OTHOCUTCA K MOAensiM MNepekpbITUnA U
MoLensM Ons pacdeta MECTHOW MPOYHOCTU pebep KEeCTKOCTW, ecriv LMpuHa SMeEMEHTOB
B MnacTMHax o6LMBKN paBHa wnauum pebep XeCcTKOCTU Uinn ee NoNoBuHE.

3.34 XapaKkTepuUCTUKN arieMeHTa 1 ero pasmepbl 4OMKHbI ObiTb BbIOpaHbl Tak, YTOObI
XECTKOCTb, pe3ynbTupylowmne gecopmauumn 1 HanpsKeHUss KOPPEKTHO OTpaXKanu nosegeHue
KOHCTPYKUMW. [Na NpOCTbIX KOHEYHbIX 91EMEHTOB OTHOLLEHUE pa3MepPOB CTOPOH 3feMEeHTa,
Kak NpaBuIio, He AOMKHO NPeBOCX0AUTb TPeX.

3.35 Mpun BblYMCNEHNN NOKaNbHbIX KOHLEHTPALUNOHHBLIX HAMPsSKEHUA pasmep CeTKM
KOHEYHbIX 3M1eMEHTOB AOS/PKEH W3MEHSATbCA MOCTENEHHO B COOTBETCTBMM C OXMAAEMbIM
rpagneHToM HanpsKEHUN.

34 Beoa ynpowarwmx aonyLweH1n.

34.1 Bcnegcteue cnoxHocTtu koHeTpykuum MNMBY/MCIT npu mogenupoBaHum cnegyet
BBOAMTb OONYLUEHWs, HanpaBreHHble Ha YNpoWeHUs. YNpoLeHUss AONYyCTUMbI, €CN OHU
He NPMBOAAT K 3HAYUTENbHbLIM NOrPELUHOCTSIM B pe3ynbTaTtax.

3.4.2 TunuyHbIM  yrpoweHneM B pacyeTax obLlen npoYHOCTU  sBMSieTCs
obbeanHeHne HEeCKOMbKMX KOMMOHEHTOB KOHCTPYKUMM B OAMH. MOXHO ob6beauHaTe pebpa
XecTkocTn unu Bankn. ObbeaguMHeHHble KOMMOHEHTbl AOMKHbl 0bnagaTbh 9KBMBanNeHTHOW
XECTKOCTbLIO U pacnonaratbCsi B reoMeTpUYeCcKOM LIEHTPE COCTaBMAIOLLMX KOMMIOHEHTOB.

3.4.3 Manble KOMMOHEHTbl W JeTanu, KOTopble XapakTepusylT >XeCTKOCTb
HebonbLINX Yy4aCTKOB, MOTyT BOBCE HE YYMTbIBATbCA NpU MoaenupoBaHun. NMpumepom Takmx
KOMMOHEHTOB U1 AeTanen Ansa pacyeTa obLen NpoYHOCTM ABAIOTCA Marble Bblipesbl, bpakeTsbl
B pamax, nogkpennswoowme pebpa KecTKoCTW, MNOAKPEeNnneHud, npenaTtCcTBYyoWMne nortepe
YCTOMYUBOCTMW.

3.4.4 Bonblwune Bbipesbl (Bbipe3bl AN1S OCTYNa BO BHYTPEHHUE MOMELLEHNS, OKHa Y
OBepwn) Bcerga gormkHbl yunTbiBaTbes. [Npu rpybon ceTke KOHEYHbIX 9N1IEMEHTOB Takue Bblpesbl
YUMTBLIBAOTCS NYyTEM YMEHbLUEHMWS XKECTKOCTM 3a CHET YMEHbLUEHMWS TONLLUHBI 9N1IEMEHTOB UMK
3a CYeT YMeHbLUeHUs Moaynsa caBura U MoAyns HopMarnbHOM YNpyrocTu B MPOAONBHOM U
nonepevyHoOM HarnpaBreHuUsIX.

3.4.5 lMnockue anemMeHTbl AOMKHbI pacnonarateCqd B CPeAVHHOW MOBEPXHOCTU
COOTBETCTBYIOLMX KOMMOHEHTOB  KOHCTpykuun. [Ona aHanusa obuwierr npoYHOCTH
TOHKOCTEHHbIX KOHCTPYKLUMI 3NEMEHTbI Kak NpubnmkeHne mMoryT pacnonaratbCsa no fMHUAM
HapY>XHOW MOBEPXHOCT!.
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3.4.6 lMnockue OBYMEPHblE 3fieMEHTbl B  HAKMOHHbIX WM UCKPUBIEHHbIX
MOBEPXHOCTAX AOMMKHbI, KakK MpaBwuio, MNOMELWATbCad B FEOMETPUYECKOM  LEHTpe
mMogenupyemon obnactu, 4tobbl ¢ GonblUe TOYHOCTbK OTpaxaTb OOLUME KECTKOCTHbIE
XapaKkTepPUCTUKMN.

3.5 FpaHnYHbIe yCroBUs U 3aKpenneHus.

351 3afaHune rpaHnYHbIX YCOBUI U 3aKpensnieHni npegHasHayeHo ons:

WCKMNIOYEHUs NepeEMELLEHNA N NOBOPOTOB MOAENN KakK XXECTKOro Lenoro;

yyeTa B pacyeTHON MOoAeNun pearnbHO CYLLECTBYHOLLUX OMOpP U 3aKpennieHun;

yvyeTa B3auMOAEWNCTBUSA MOLENM 4acTM KOHCTPYKUUM MO €€ rpaHuLam CO CMEXHbIMU
YacTaMM.

KuHemaTtnyeckme rpaHudHble YCMOBMS W 3akpenneHus BBOAATCA NyTeEM 3ajaHus
npegnucaHHbIX 3Ha4YEeHW NO NepeMeLLEHMSM U yriiaM NOBOPOTAa B Y3M0OBbIX TOUKAxX pacvyeTHOM
mogenu. [lpu BBedeHWn 3akpenneHum criegyeT u3beratb MNOSIBIEHUMST B MOOEnNuU
HEeCyLLeCTBYHOLIUX B peanbHOM MOBEAEHUN KOHCTPYKUMM OrpaHUYEeHUn B nepemMeLLeHusx m
yrnax noBoporTa.

35.2 NckniodeHne nepemMelleHnin M MnoBOPOTOB MOAENN KaK XEeCTKoro Tena
(nporpammbl MKO He oGecneuvnBaloT aBTOMATUYECKOTO UCKMOYEHUS] TakMX NepemeLLeHmnin)
cnefyeTt NpOBOAUTL C MOMOLLBIO BBEAEHMS ONOP UMK 3aKpensieHUn B PasfnyHbIX CeYeHUsX
Mogenu. Peakumm B 3TUX onopax M 3aKpenneHusix, KOTOpble OTCYTCTBYIOT B pearnbHbIX
KOHCTPYKUMSAX, cregyeT CcBOAUTb K MUMHMMYMY C TOMOLLBK HarpyXeHusi Mogenu
CaMoypaBHOBELLEHHOW CUCTEMOW Harpysok. [lepemelleHnss M1 NOBOPOTbI TBEPLOro Tena
MOXHO UCKITOMaTb BBEAEHMEM B PACHETHYO MOAENb pacnpenenieHHoro ynpyroro OCHOBaHus
C MOMOLLbIO MPYXUHHbIX 3MEMEHTOB, 4YTO, Hanpumep, MOXeT OnM3Kko COOTBETCTBOBATb
peanbHbiM ycnosuam nonoxenns MCI1 Ha rpyHTe unm ycrnoBusiM nnaBaHus kopnyca MNBY
B BOAeE.

3.5.3 PeanbHO cyLlecTBylOLME OMNOPbI, KOTOPbLIE BOCMPUHUMAIOT CUSTbl U MOMEHTHI,
OOJMKHBbI MOAENNPOBATLCS C BbICOKOW CTENEHBIO NPUONMKEHMS K pearnbHbIM YCITOBUSIM.
3.5.4 Bsaumogencteame  4acten  KOPMNYCHbIX  KOHCTPYKUMM  CO  CMEXHbIMU

KOHCTPYKUMAMW MO rpaHvuamM Mofenu AOMKHO MOAENUpoBaTbCA C BO3MOXHO BbICOKOM
cTeneHblo NpubnmxeHnsa K peanbHOCTU. CrnegyeT yuuTbiBaTb CUMMETPUIO KOHCTPYKUMU M
paspabaTbiBaTb MOAEeNb TOMbKO AN CUMMETPUYHOM ee vacTu. 1o NIoCKOCTAM CUMMMETPUK
BBOOATCA YCMNOBUA CUMMETPUYHOM UMW aHTUCUMMETPUYHOM AedopMauun, a Harpyska
packrnagbiBaeTcs Ha  CYMMMETPUYHYIO " aHTUCUMMETPUYHYIO cocTaBngaoLme.
Bsaumogencteme no rpaHuLEe [JOIDKHO  YYMTbIBaTbCs  COOTBETCTBYIOLWMM  3adaHWEM
HanNpPsHKeHURN, CUN U MOMEHTOB. DT BENMMYMNHBI NMOMNYYatoT Kak pedynbTaT pacyeTa KOHCTPYKLUN
no obLlen mogenu.

355 MNpn K1CNONbL30BaHMM HEKOTOPLIX TUMOB 3fIEMEHTOB MOXET BO3HUKHYTb
HeobXO0ANMMOCTb, BCMEeACTBME HECYLLECTBYIOLEN XECTKOCTW, B MNOOABMEHUM CTeneHen
cBoboapl B yanax. [1pn aToM Henb3sa AonyckaTb OrpaHUYeHnst peanbHbix gecopmaumi. Ecnn
npy nogaeBneHuMn cTeneHen cBOOOAbl ANEMEHTbl AT AOMOMHUTENbHY XEeCTKOCTb, WX
pa3mMepbl A0MKHbI OblTb  BbIGpaHbl Tak, 4YTOObl 0O6ecneyvnTb XKECTKOCTb, KOPPEKTHO
oTpaxaroLlyo pearnbHoe NnoBeaeHne.
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4 MOOEJNTMPOBAHUE HAIPY30K

4.1 Harpysku OOMmkHbI MOAENUPOBaTLCA C BbICOKOW CTEMEHbIO MPUBIIKEHMS K
peanbHocTu. [lpu HeOGXOAMMOCTM  MOAENUPOBaHME  KOHCTPYKUMM  OOIDKHO  ObITb
npUcnocobreHo K MOAENMPOBAHMIO Harpy3Kku.

4.2 PacnpepeneHHble HarpyskM B MNpoOLEcce BbIMUCNEHUA KOHBEPTUPYHOTCS
B 9KBMBAIEHTHbIE Y3ITOBbIE CUIIbl U B Y3IIOBbl€ MOMEHTbI B COOTBETCTBUM C MUCMOMb3yeMbIM
TUMOM KOHEYHOrO 3rieMeHTa.

4.3 Ecnu gedopmaumm no rpaHuue nokanbHOW Mogeny nosny4YeHbl M3 pacyeTa no
obLen Moaeny KOHCTPYKLMK ¢ rpyboi ceTKom, TO crieayeT UCMoNb3oBaTb COOTBETCTBYIOLLYIO
NHTepnonauMio aedopMaumm Ans NpoMeXyTOYHbIX Y3roB rokanbHon mogenu. Kpome Toro,
AOMKHbI  NPUKNagbiBaTbCsl COOTBETCTBYIOLUME HArpyskv, [AencTBylwMe B npegenax
noKarnbHoW 061acTn KOHCTPYKLMN.
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5 OUEHKA 1OCTOBEPHOCTU PE3YJIbTATOB

5.1 PesynbTaTbl crnegyet nNpoBepuTb Ha [JOCTOBEPHOCTb. Takas npoBepka
BKITHOYaET:

cneumnanbHOe BM3yanbHOE npeactaBneHe gedopmaumi ans oueHKU COOTBETCTBUS MX
pacnpeaeneHns NPpUNoXKeHHbIM Harpy3kam, rpaHUYHbIM YCITOBUSIM, ONopaM M 3aKkpensieHusIM;

KOHTPONb MPUHAANEXHOCTU MOMyYEHHbIX 3HavyeHun aedopMaumi  OXugaemomy
AnanasoHy.

5.2 CnegyeT npoBepuTb, COOTBETCTBYIOT M BESNTUYUHBI CUIT 1 MOMEHTOB Ha ornopax
oXngaemblM 3HadYeHusM. [na  cnydas CcaMOypaBHOBELUEHHbIX Harpy3ok Heobxoammo
npoBepuTb, AOCTAaTOMHO NN Manbl PEakTUBHbIE YCUNUSA, YTOObI MMUM MOXHO 6bino Gbl
npeHebpeub.

5.3 [Ons nokanbHblX Mogenen C 3agaHHbiMM  dedopmauusiMm Ha rpaduue,
Nofny4YeHHbIMM U3 O0OLWMX MoAeNnen KOHCTPYKUMW, Heobxoaumo npoBepuTb B3avMHOE
COOTBETCTBME HaNpsKeHWUst BONn3n paccMmatpuBaeMblX rpaHnL, ansa AByx mogernen.

5.4 [Ons HenUHeMHbIX BbIYUCINEHU HeOBXOAMMO MPOBEPUTb TOYHOCTb peLleHns
B HEJIMHENHOW 30He.
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