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NMPABUNA KINACCUDUKALIMKM U MOCTPOUKU MOPCKUX CYIOB

MpaBuna knaccudukauum wn MOCTPOMKM MOPCKUX CcyaoB POCCUMICKOro MOPCKOro
peructpa cygoxogctea (PC, Peructp) yTBepXaeHbl B COOTBETCTBUM C [AENCTBYHOLLUM
nonoxeHmem n BctynatoT B cuny 1 sueapsa 2023 roga.

HacToswee uagaHue [MpaBun coctaBneHO Ha ocHoBe m3gaHusa 2022 roga € yy4eTom
NU3MEHEHWI 1 AOMNOMNHEHNA, NOArOTOBMNEHHbLIX HEMNOCPEACTBEHHO K MOMEHTY nepensgaHust.

B [lNpaBunax y4yTeHbl npouenypHble TpeboBaHUSA, YHUMUUMPOBaHHbIE TpeboBaHus,
YHUOMUMPOBaAHHbLIE UMHTEpnpeTaumMm wn pekomeHgaumm MexagyHapogHon —accoumaumm
knaccudukauymoHHblx obwects (MAKO) n cootBeTcTByowme pesonouumn MexayHapogHown
mMopckon opraHusauun (MMO).

[MpaBuna cocToaT u3 cnegyroLmx Yactem:

yacTb | «Knaccudukauusay;

yacTb Il «Kopnycy;

yacTb |l «YcTponcTtea, o6opyaoBaHne n cCHabxeHne»;

yacTtb IV «OcTonunBoCTbY;

yacTtb V «[leneHne Ha OTCEKM»;

yacTtb VI «[1poTMBonoxapHas 3awmray;

yacTtb VIl «MexaHn4yeckne ycTtaHOBKNY;

yacTb VIII «Cuctemsl n Tpybonposoabl»;

yacTtb IX «MexaHn3Mbl»;

YyacTb X «KoTnbl, TennoobMeHHble annapaTbl U COCyAbl NOA AaBMEHNEMY;

yacTb X| «9nekTpuyeckoe obopyagoBaHuey;

Yyactb Xl «XonogunbHble yCTaHOBKUY;

yacTtb Xl «MaTtepunanbi»;

yacTb XIV «Ceapkay;

yactb XV «ABTOMaTU3aLUAY;

yactb XVI «KOHCTpyKUMS U NPOYHOCTb CYAOB M3 MOMUMEPHBIX KOMMO3ULMOHHBIX
MaTepuanoBy;

yactb XVII «JdononHutenbHble 3HaKM CMMBOMA Kracca M CNOBECHbIE XapaKTEPUCTUKMK,
onpeaensaowme KOHCTPYKTUBHbIE NN 3KCNNyaTaunoHHbIE OCOBEHHOCTU CyaHay;

yacTtb XVIII «dononHutenbHble TpeboBaHNS K KOHTEMHEPOBO3aM W cydaMm, NEPEBO3SILLNM
rpy3bl NpeMMyLLecTBEHHO B KoHTenHepax» (Part XVIII "Additional Requirements for
Structures of Container Ships and Ships, Dedicated Primarily to Carry their Load in
Containers"). Tekct 4actu XVIII cootBetctByeT YT MAKO S11A  «TpeboBaHus K
NPOAOSIbHON NPOYHOCTU  KOHTEWHepoBo30B» (MoHb 2015) n S34  «DyHKUMOHANbHbIE
TpeboBaHuA K BapMaHTaM Harpysku npu npoBepke MPOYHOCTU KOHTEMHEPOBO3OB METOLOM
KOHEYHbIX anemeHToB» (Man 2015);

yactb XIX «ononHutenbHble TpeboBaHWS K rpy30BbIM CydaM BarioBOW BMECTUMOCTbIO
meHee 500»;

yacTb XX «[JononHutenbHble TPeboBaHUS K AXTamy;

MpunoxeHne Kk T[lpaBunam u PykoBoactBam POCCUIMCKOrO MOPCKOro perucrpa
cyaoxoacTtea «lMpouenypHble TpeboBaHus, YHUULNPOBAHHbIE TpeboBaHus,
YHU(UUMPOBaAHHbIE UMHTepnpeTauun wn pekoMmeHgaumm MexgyHapogHon —accoumauum
KnaccmukaLMOHHbIX 0BLWecTBY.

© Poccuncknii Mopckomn perncTp cygoxoactea, 2023
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NEPEYEHb U3MEHEHUI
(3meHeHuns cyrybo pegakuMOHHOro xapakrepa B [lepeyeHb He BKOYaoTCA)

[lns AaHHOM BepCUM HET N3MEHEHUI ANs BKIOYeHUs B [lepeyeHs.
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1 OBLUME NONOXEHUA

1.1 OBJIACTb PACNPOCTPAHEHUA

1.1.1  TpeboBaHua HacToswen 4Yactn [paBun pacnpoCTPaHATCS Ha Koprnyca WU
HaOCTPOWKM 13 MONMMEPHbBIX KOMMNO3ULMOHHBLIX MaTepMarnoB CrieayoLmnx cyqoB:

A BOOOU3MELLAOLLMX CYOOB ANUHON 15 — 70 M BKNIOYNTENBHO;

2 BbICOKOCKOPOCTHbIX BOAOM3MELLaloWwmux cygos ¢ uucnom ®pyga B npegenax
Fr, = 1.0 - 2,5;

3 LUNIOMNOK U KaTepoB AnunHon 4,5 — 15 m ¢ ynucnom ®pypa Fr, < 2,5.

TpeboBaHusa HacTosiwen yactu [paBun pacnpocTpaHAKTCS TakkKe Ha HaACTPOMKU U3
NOSIMMEPHBIX KOMMO3ULMOHHBLIX MaTtepuanos BOOOU3MELLAoWMX CyoOB C MeTanimyeckumm
Koprnycamu.

1.1.2  Kopnyca 1 HaaCTPOMKN N3 NOSIMMEPHbIX KOMMNO3MLUMOHHbLIX MaTepMasnos CyoB U
LUNIOMNOK, MPOEKTUPYIOLLMXCA Ha Knacc Peructpa, HO He ykasaHHbix B 1.1.1, nognexar
pacCcMOTPEHU0 PernctpoM COBMECTHO C TEXHUYECKMM OOOCHOBaHMEM B BUAE HOPMAaTUBHbIX
OOKYMEHTOB, pPe3yNnbTaToB pacyeToB U MCMbITaHUMW. TexHu4yeckoe OBOCHOBaHME OO0JHKHO
noaTBepXaaTb YpPOBEHb 6e30MacHOCTM KOHCTPYKLUMU WU U3AENUST HEe HWXKEe, YemM 3ITO
TpebyeTca cooTBeTCTBYHOWMMN npaBunamm PC. B Takom cnydae npuMeHMMbl NOMOXeHUs
HacTosLero pasgena v pasg. 2.
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1.2 ONPEAENEHUA U NMOACHEHUA

1.2.1  OnpegeneHus n NOSICHEHWs!, OTHOcAWMecs K obwen TepmuHonormum lMpasun,
npuBedeHbl B 1.1 yactu | «Knaccndpumkaums».

OnpeaeneHus pasmepeHun cygoB NPUHATLI B COOTBETCTBMM € YacTbio |l «Kopnycy.

1.2.2 B HacTosiwen Yactu NMpaBun npuHATLI creayloLme onpeaeneHus.

MonnmMepHbIN KOMMNO3ULMOHHBIN MaTepuan (MNKM) — wmaTtepuan,
MMEIOLLMI reTePOreHHyo NPMpPoay N COCTOSAWMI N3 apMUPYHOLLUX SNTIEMEHTOB U MOIMMEPHON
MaTpuLbl.

B kayecTBe apMUpYIOLWNX SNEMEHTOB MPUMEHSAIOTCA YacTuubl U BOMNOKHA. [NpumeHeHne
NMKM ¢ apmupylowimmMm anemeHTamn, He YyKasaHHbIMA B HacTtosiwen 4actm [lpasun,
A0nycKaeTcsi MpM COOTBETCTBYIOLLEM TEXHNYECKOM OOOCHOBaHWN, BKITHOYAOLWMM UCTbITAHUS
W pacyeTbl MPOYHOCTU KOHCTPYKLUMiA kopriyca u3 MNKM.

OagHopogHblh NMKM — matepman, COCTOALMNA N3 CIIOEB apMUPYIOLLNX 3N1EMEHTOB
ofHOro Tvna v obnagarvwnumMm OgHUMU XMMUYECKMMU CBONCTBAMU, UMEIOLLMX OANHAKOBYIO
cXemMy apMUpOBaHUS.

HeogHopogHbin T1TKM — wmartepuan, COCTOALWMW W3 CNOEB apMUPYIOLLNX
3M1IEMEHTOB Pa3HOro TMna, HO 04HOM XMMWUYECKOM NPUPOabI.
MmépugHbein MKM — martepuan, COCTOAWMA U3 CNOEB Ha OCHOBE apMUPYHOLLMX

3N1EeMEHTOB pPa3HOM XMMUYECKOM NpupoAbl, MO0 13 OTAENbHbBIX COEB, KAXAbIN N3 KOTOPbIX
BbINOSIHEH U3 apMUPYHOLLNX 3NEMEHTOB OAHOM XMMUYECKOW NPUpoabI.

BONOKHO — CTEKNSAHHbIA, YrnepoaHblin UM apamuaHblii apMUPYIOLLMIA - 3NIEMEHT,
NPUMEHSIEMbIN B BUAE CreayoLLero:

POBHWLbI (KT'yTOB);

NEHT;

nneTeHbIX TKaHEW;

MyrfbTUaKCUAsbHbIX TKAHEN.

PoBHuMua (KryTt) — 6onbLLIOE KONMYECTBO COEANHEHHBIX MEXOY COOOM BOMOKOH.

P 0 B W HT — BONMOKHUCTbIN MaTepuarn, NPeacTaBnsoLLNA COO0M HUTK, XryTbl, COGpaHHbIe
B MapannernbHbli Ny40K NoCpeacTBOM HEDOMbLLIOIo CKpyyYnBaHUA nnm 6e3 Hero.

JleHTa — GonblIOe KONMMYECTBO POBHUL, COEOMHEHHbLIX MExAy COOON MonepeyHomn
CLLIMBKOW.
MaTt — TKM, umelowmii B CBOEM COCTaBe KOpPOTKME BOSokHa (chops) anuHon ot 3

A0 20 MM, NPOM3BOSIbHO (XaOTUYHO) PaCMNONOXEHHbIE Ha NNOCKOCTU, HA OCHOBE NONIMMEPHOM
MaTpuLbl, B KOTOPYO MOryT ObITb BBEAEHbLI MUKPOCKEPDI.

3amacnunBartenb— CcocTaB, HAHOCMMbIN Ha BONOKHO, A5 3alUTbl €10 OT UCTUPaHUS
N ons ynyyweHusa aareavm noBepXHOCTM BOMTOKOH CO CBA3YIOLLIMM.

AnnpeT— BewecTBO (COCTaB BELLECTB), HAHOCUMbIA Ha apMUPYIOLLME SNIEMEHTLI, ANs
npuaaHma um Tpebyembix CBOMCTB 1 obecneveHns aare3avoHHOM MPOYHOCTMU.

TkaHb MynbTMakcuanbHasa — matepuan, obpasyembii CnossMM JEeHT C
OfHOHanpaBfieHHbIM apMMPOBAHMEM, HANOXEHHbIX APYr Ha Apyra Nof 3agaHHbIMK yrinamu n
COeQMHEHHbIX Mexay cobou CLUMBKON.

MynbTrakcuanbHble TKaHW B 3aBUCUMOCTU OT KONMYEeCcTBa HarnpasneHuin apMMpoBaHuns
noapasaensitoTcsa Ha cregytowme TUnbl:

OuakcuanbHble, MMelWwmne ABa HanpaBfeHWss apMupoBaHus, kak npasuno, 0° n 90°
nnn +45° n -45°;

TpyakcuarbHble, UMetoLLIMe TPY HanpaBeHns apMnpoBaHus, kak npasuno, 0°, +45° n —45°;

KBagpoaKkcuanbHble, UMeLLME YeTblpe HanpaBneHus apMMpoBaHus, Kak npasuno, 0°,
+45°, -45° n 90°.

TkaHb NnneTeHasa — matepuan, obpasyemMblin NyTeM NeTEHUS CKPYYEHHbIX BOFTOKOH
WNN  POBHUL, MO TKALKOW TEXHOMOrMM W UMEKLWNA pasnuyHble Buabl nepenseTeHns
(caTnHOBOE, NONOTHAHOE, CapXXeBoe 1 T.4.).
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Mpenper — apMmupylowue aneMeHTbl B BuOE JIeHT, MfeTeHbIX TKaHen wunu
MynbTUAKCUanNbHbIX TKAHEN, NPONUTaHHbIE NpeaBapuUTEenbHO TEPMOPEaKTUBHbLIM CBA3YIOLLIUM,
KOTOpbI OTBEPXAAETCA NpU onpeaesieHHbIX YCNoBuax (TemnepaTypbl W/unv gaBneHns).

HacTuua — apMumpylOWmMin 3fIEMEHT B BuAe CTeKMsSHHOM UM  NonnacoupHOn
MUKpOCepbl, KOTOPbIN NPUMEHSIETCA B CYAOCTPOUTESbHbBIX KOHCTPYKUMSAX B MaTepuanax
Tuna cpeponnacTuka n maTta.

MonumepHasa maTpuuya — CBA3YOLWMIA MaTepmnan B OTBEPXXAEHHOM COCTOSIHUN Ha
OCHOBE TEpPMOPEAKTUBHOM  OPraHM4Yeckom CMmosbl  (NONM3UPHON,  BUHUIIIUPHON,
3MNOKCMAHOM W T.4.) C OTBEPXAAOLLEN CUCTEMON 1 pa3nuyHbiMK JobaBKkamMK (KaTann3aTtopom,
ycKopuTenem, TMKCOTPONHbIMKN Ao6aBkamu, KpacsLwmm nMrMeHToMm).

CdheponnacTtuk — KM, KoTOpbIi COCTOUT N3 MUKPOCHEP U NONIMMEPHOW MaTpuLbl.

AaresnoHHbln coctaB — knew/komnayHg (filler), npegcrasnswowme cobon
opraHuyeckue BelllecTBa, nNpefHa3HayYeHHble AN COeAUHEHUS aNeMEHTOB KOHCTPYKUMIA U3
MKM 1 3anosiHeHna 3a30poB MeXay HAMKW, COBMECTUMbIE C nonnmMmepHon matpuuen MNKM.

MeHonnacT — marepuan NAOTHOCTbIO HMKE NAOTHOCTU BOAbI, UMEIOLLMIA NOPUCTYHO
CTPYKTYPY, NPEUMYLLLECTBEHHO 3aKPbITOSAYENCTYIO, COBMECTUMBIN C NOSIMMEPHOW MaTpuLien
HecyLUnX Crnoes.

TpexcnonHas KOHCTPYKUWA — KOHCTpykumusa (sandwich), coctodwass wus
HapYXHbIX HeCcyLMx croes, BbIMNOMHEHHbIX M3 KM, 1 cpegHero crnoss — 3anosiHuTens,
B KQYeCcTBe KOTOPOro MNPUMEHSIOTCA MeHonnacTbl, cdeponnacTuki, MaTbl, a Takke
KOHCTPYKTUBHbIE 3fIEMEHTbl B Buae cOT, pebep u rodp pasnMyHON KOHUrypaumu.
MocnegHne MOryT nNPUMEHATbCA OTAeNbHO, NMBO COBMECTHO C neHonnactamum W
cdeponnacTnkamm, 3anosHsLWnuMn cBob6oaHOE NPOCTPAHCTBO MEXAY 3TUMU fIEMEHTaMMU.

MeToa KOHTaKTHOro @opMoOBaHWMA — METOL, COCTOSALMM B MOCIONHON
yKrnagke apmupytollero matepmana (TkaHu, maTa), NPOnUTaAHHOro CBA3YIOLWMM, B MaTpuuy
WIM Ha NyaHCOH C NocnenyloLwmm ero ynioTHEHUEM U yaaneHnemM BO3AYLHbIX Ny3bIpen.

MeTon HanblNeHNa — MeToa, ABNALWNACA Pa3HOBMAHOCTBHI0 METOAA KOHTaKTHOro
dopmMOBaHMS 1 3aKoYaoLWNNCsa B TOM, YTO oOpMOBaHME NPON3BOAMTCA NyTEM HaHECeHUs
pybneHoro BonokHa (chops) cO CBA3YyKOLWMM Ha MNOBEPXHOCTb MaTpuubl MMM MyaHCOHa
C nocrneayoLlen npukaTkon matepmana n ero ynioTHEHNEM.

MeToabl 3aKpbITOTO dopmMoBaHud —obulee HasBaHME  METOOOB,
3aKNIOYaoLLNXCA B MPONUTKE CYXOro apMmpytoLLLero Matepmana B 3aMKHyTOW MOMOCTH NyTeM
OBVKEHUSA XKUOKOMO CBA3YIOLLEro Yepes aToT Mmatepuan.

MeToa WHQY3NM — MeTod, SABAAOWMNACA OOHMM U3 METOAOB  3aKpbITOro
dopmMOBaHMA UM 3aKMOYaOWMIACS B TOM, 4YTO MPONUTKA apMupylowero marepuana
CBSA3YIOLLMM MPOM3BOAMTCH 3a CHET CO34aHUA Bakyyma B repMeTU4HOM NofnocTur, obpasyemomn
MaTpuuen, B KOTOPYK YKNaablBaeTCAa CyxXOoW apMupylowmin matepuan, M repMeTUYHOM
NSEHKON, NNIOTHO NpUNeratoLen K MaTpuue.

Metogel RTM (Resin Transfer Molding) — wm™eTogbl 3akpbITOro
dopMOBaHus, OTAMYalWMecs OT MeToda WHMY3Un Tem, 4YTO repMeTMyHas MoriocTb
obpasyeTcsa Mexay XeCTKOM MaTpuLen, B KOTOPYIO YNIOXKEH CyXON apMUpyIoLLMin maTepuan, u
NAOTHO NPUNEraLWnM K HEN XXECTKUM NyaHCOHOM. [IBMKeHMe CBA3YIOLEro B apMUpPYHOLLNIA
mMartepuan co3fgaeTcd 3a CYEeT CO34aHus B HEM AaBrfeHusl, UM nyTeM OAHOBPEMEHHOro
CO3aHus B NOMOCTN BakyyMa v AaBNEHUSA B CBA3YIOLLEM.
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1.3 OBWWME TPEBOBAHUA

1.3.1 [pwu paspaboTke koHCTpyKumi n3 NMKM HeobxoommMo yumTbiBaTb OCOBEHHOCTM
ero (pm3nKo-MexaHM4eCKnx CBOMNCTB, K OCHOBHbIM M3 KOTOPbIX OTHOCATCS:

aHU30TPONNA YNPYrMX 1 NPOYHOCTHBIX XapaKTepucTuk maTtepuana;

UX 3aBMCUMOCTb OT CBOWCTB WCXOOHbIX KOMMOHEHTOB (apMUPYIOLLUX 3MEMEHTOB,
3anonHuTenen cpegHUX CrioeB U CBA3YIOLWMX), NX KONIMYECTBEHHOIO COOTHOLLEHUS, a TaKkkKe
OT HanpaBneHus YKragknm aTUX af1ieMeHTOB (CXeMbl apMUPOBaHWUS);

CpaBHUTEMNBbHO HU3Kasi MPOYHOCTb MPUM  MEXCIOMHOM CABUre W pacTshKeHUu
B NonepeyHoM HanpasfieHuu;

fbornee HU3KMe MoAynuM HOpMaribHOW YMNPYroCTU MO CPABHEHWUIO C KOHCTPYKLUWUOHHbBIMU
Martepvanamu, TpaguuMOHHbIMKW ANA CYAOCTPOEHUS TakMMW Kak cTanb, TUTaHOBble U
antoMUHUeBbIe Cnnasbl;

npakTU4yeckoe OTCYTCTBME NNacTUYeCKuX gedopmarmn.

1.3.2 Paspabotka kopnyca cygHa u3 [IKM u ero OCHOBHbIX CBSA3eM OOSMKHA
CONpOBOXAAaTbCs Pa3paboTKOM TEXHOMOrMM WX M3rOTOBMEHUS, TPebOBaHUW K KOHTPOSO
KayecTBa M HOPM WX BbIMOMHEHUA C Y4eTOM MPOU3BOACTBEHHbIX BO3MOXHOCTEWN
CcyaocTpouTenbHOM Bepdn, Hanmuua OoTpaboTaHHbIX TEXHONOMMYEeCKMX MNpoLEeccoB
dopmoBaHusa 1 cOOpKM, U METOAOB KOHTPONS Ka4yecTBa N3roTOBMEHMS.

1.3.3 Tllpn paspaboTke TEXHONOrMM WU3IrOTOBMEHUA KOHCTPYKLUUA peKkoMeHayeTcs
NpevMyLLEeCTBEHHO NPUMEHSTb ANS UX POPMOBaAHUA METOAbl 3aKpbITOr0 POPMOBaHUSA, K
KOTOpbIM OTHOCATCS MeToa UHy3un n RTM-meTtoabl (cm. 1.2.2).

Wcnonb3oBaHne meToga KOHTAKTHOrO (OOPMOBaHUA AOMKHO ObiTb OrpaHUYeHo U
AOMyCcKaeTCsl B TeX KOHCTPYKUMAX, rOe ero NpuMeHeHWe TeXHUYECKM OnpaBAaHo, a Takke
Torga, Korga gpyrme metoabl opMOBaHUS He MOTyT ObITb MCMOSb30BaHbI.

Bo Bcex cnydasax TexHOnorms W3roToBrneHust KOHCTpykumn m3 KM pomkHa ObiTb
cornacoBaHa ¢ Pernctpom.

1.3.4 Tpu BLIGOpe cuctembl Habopa kopnyca pekoMeHOyeTcs MaKCuMarbHO
cokpaliatb konnyecTtso 6anok Habopa, noakpennsaLwmx obLLnBKY kopnyca (HacTunbl nanyob,
nonotHuwa nepebopok), a Takke CTPEMUTbCA K YMEHbLUEHUIO KOnu4yecTBa Yy3noB
nepeceyeHnn HGanok pasHoOro HanpasneHus, YTo obecneyvvBaeT MOBbILEHNE HaOEXHOCTU
KOHCTPYKUUA.

1.3.5 bBankn ocHoBHOro Habopa (CTPUHrepbl, KapfWHICbl NN pamHble LUMNaHroyThl
(wnaHroyThl, nepexogswime BO rnopbl 1 GUMChI)) OOMKHbI BbINOSHATECA HEnpepbiBHbIMU.
[Ons  BbINONHEHWA gaHHoro TpeboBaHuA HeobxoaMmo, 4TOOblI CBSA3WM  B3aMMHO
nepneHanKynapHbIX HanpaBieHUin UMENU pasHyto BbICOTY B MeCTax nepeceyveHui.

[MpuMeHeHne WHTEPKOCTENbHLIX 3SMNeMeHTOB Habopa [ornyckaeTcsa npu  ycrioBun
HaJEeXHOro KOHCTPYKTMBHOIO 3aKpEnIEHNSA NX KOHLOB.

1.3.6 Bbibop coctaBa u CTPYKTypbl OOLUMBKM KOprnyca M HacTuna BepxHen nanyobl
OOJDKEH MPOUN3BOANTLCS NCXOAS U3 YCNOBUN SOCTUXKEHUA HanbornbLlen 3rnbHON XXeCTKOCTH
B OCHOBHbIX HanpasneHuax npu obecneyeHnn TpebyemMblX NPOYHOCTHBIX XapaKTEPUCTUK.

[nsa BbiNONHeHWs faHHoro TpeboBaHus cnegyeT NpUMeEHATb rMbpuaHoe apMupoBaHue
C NCNOMb30BaHMEM Pa3HbIX MO TUMY, XXECTKOCTU U NIIOTHOCTU apMUPYIOLLMX MaTepuarnos, a
TaKkKe 3anorHuTenen cpegHnx Crioes.

1.3.7 O6wwusBka Kopnyca v Hactunbl nany® cnegyet BbINOMHATL C NepeMeHHOM
TOSLMHOW CBAI3EN B COOTBETCTBMM C UX HaNpsXXeHHO-A4eOopMMPOBaHHbLIM COCTOSIHUEM.

N3meHeHne ux TonwuHbI AOMKHO MMETb MaBHbI XxapakTep nyTem BBeAeHus (yaaneHus)
4YacTu CNoeB apMUpYyOLLEro MaTeprana Mexay ero HenpepbiBHbIMU CIOSIMU.

1.3.8 MecTHble yCuneHust CBA3er [OMNycKaeTCa BbIMOMHATL MyTeM HadOPMOBKU
YTOMLWEHUA HAa OCHOBHYIO TOSLWMHY TOMbKO B Criydae MpUMEHEHUs ANs UX U3roTOBNEHUs
TEXHOJSTOTMIN BaKyyMHOW UHXEKLUN.
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HadopmoBKka yTOSLLEHNA HA OCHOBHYI TOMLLMHY METOOOM KOHTaKTHOro oopmMoBaHus
JOMNyCcKaeTCa TONbKO B MeCTax KpenneHuss [AenbHbIX Bellen, OTAeSbHbIX 3NeMeHTOB
obopynoBaHMst M CUCTEM, a TaKkKe B cnyyasx, 0Cob60 OroBOPEHHbIX B COOTBETCTBYHOLLMNX
pasgenax HacToswen Yyactu Npasun.

1.3.9 Bce MecCTHble yTOMWEHUS W CoeguHUTENbHble 3reMeHTbl  (Hakmnagkw,
06chopmMOBKM, NPUPOPMOBOYHBLIE YrONbHUKN U T.A4.) AOMKHbI UMETb NEPEMEHHYIO TOMNLNHY
C NNIaBHbIM YMEHbLUEHMEM K MX KOHUaMm. [pu 3TOM Kaxabli nocneayrolmn Cron TKaHu
OOJDKEH MepekpbiBaTh NpeabiayLmii B COOTBETCTBUM € TpeboBaHmsmn 3.2.1 n 3.2.2.

1.3.10 KOHCTPYKTOPCKO-TEXHOMOIMYECKME peLleHUs], oTnmyaLwmnecs oT npuBeaeHHbIX
B HacTosiLen YacTtu NMpaBun, A0MKHbI ObITb COrnacoBaHbl ¢ Pernctpom.
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1.4 TEXHWYECKASA OOKYMEHTALMUA

1.4.1 [o Ha4dana n3roToBreHus Koprnyca 1 HaacTpoek, B TOM Yucrie cnegytoLlero:

nany6, nnaTtopm 1 nx OTAENbHbBIX CEKLUI;

nepebopok;

LMCTEPH;

dyHOaMEHTOB Moz rMaBHble ABUraTtenu, a Takke No4 Apyrne MmexaHnsmbl U YCTPOWCTBA,
noanexaiwime ocBuMaeTenbLCTBOBaHWMO Pernctpom, Ha paccmotpeHne u opobpenune PC
OOMKHa ObITb NpeacTaBneHa TexHU4eckas [OKyMeHTauusa Mo koprnycy B obbeme,
npegycmoTtpeHHoM B 3.2.3 yacTtu | «kKnaccudpumkaums».

1.4.2 TexHuyeckass [OOKyMeHTauuMss nNo Kopnycy AdofbkHa ObiTb  AonorHeHa
TexHudeckumun ycnosuamm (TY)/cneundpmkaumamm Ha MNMKM n pykoBoasAWMM LOKYMEHTOM
Mo TEXHOMOMMMU MU3rOTOBIEHUS (TEXHONOMMYECKON WHCTPYKUMEN). B ykasaHHbIX OOKYMeHTax
AOIMKHO BbITb NpeacTaBneHo cnegyoLlee:

MOMHbIM MNepevYeHb MWCXOAHbIX KOMMOHEHTOB (apMupylowux maTepuanos, CMOfT,
oTBepauTenen, Knees 1 T.4.), UCNosnb3ayeMblx Anda nsrotosneHnsa na NKM cBasein KOHCTPYKLWIA,
a TakKe TeXHONOrMYECKUX U BCMOMOraTerbHbIX MaTepunaros;

coctaB [1KM, u3nKo-MeXaHNYECKME XapaKTEPUCTUKK, XUMUYEcKast peuenTtypa
CBA3YIOLLErO;

nHpopmauma 06 opobpeHmn PC  (CBugeTtenbCcTBax) WCXOOHbIX —MaTepuanos,
3anonHUTensa cpegHero crnosd (Npu HanMunn);

TpeboBaHMsI K TEXHOOIMYECKOW OCHACTKE, MPUMEHAEMON Npu POpMOBaHNN KOPMYCHbIX
KOHCTPYKLMI U KOHCTPYKTOPCKast AOKYMEHTaLMs Ha ee U3roTOBNEHUE;

nepeyeHb MepOnpUSATUMI MO NOArOTOBKE MNPOM3BOACTBA K M3rOTOBMEHMIO KOPMYCHbIX
KOHCTPYKLMIW, BKMOYasa nepevyeHb HeobxoaMmoro Ansg npou3BOACTBA TEXHONOMMYECKOro
obopynoBaHus;

TEXHONOrMYeCcKne NHCTPYKLMM MO OPMOBaAHMIO KOPMYCHBIX KOHCTPYKUUIN, UX OTAESbHbIX
CBSI3eN 1 ANEMEHTOB, a Takke Nno Nx cOopke;

TpeboBaHMA K pexxMMam OTBEPXKOEHUS KOHCTPYKLNIA;

TpeboBaHMs K KOHTPOMO KavecTBa M3rOTOBSIEHUS, BKIOYas HOPMbl A0MyCKaeMbIX
0edeKkToB;

TEXHOSOrM4YeCckMe yKkasaHus o PEMOHTY HeJONyCTUMbIX eEKTOB.

1.4.3 B KOHCTPYKTOPCKOW [OKyMeHTaumm Ha KOHCTpykuum un3 NKM Heobxoammo,
Hapsay C obwenpuHaTbiMM 0603HaYeHNsIMM  pa3MepoB U TOMLWMH, YKasblBaTb MapKy
mMaTepuana, ero coctaB (Mapku apMUPYIOLWEro martepuana u CBA3YIOLWEro), CTPYKTYpy
apMMpoBaHus Mo CNosM, NMOTHOCTb YKNaAKkM (MOBEPXHOCTHYIO MSIOTHOCTL), KONMUYECTBO
CNoeB apMupytoLLero matepmana.
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1.5. O bEM OCBWOETENbCTBOBAHUN

1.5.1 Tllocne paccMOTpeHuss n ogobpeHns TEXHUYECKOro MpoekTa CyaHa, BKo4as
nepevyeHb TEXHUYECKOW AOKyMeHTauuu, ykasaHHon B 1.4, ocBupetenbcTtBoBaHuio PC Ha
cooTBeTcTBME TpeboBaHuaM 1.4.2 NOANEXUT crnegytoLlee:

ucxogHole KoMmnoHeHTbl [MKM (apmupytlowne maTepuanbl, CMOfbl, OTBEPOUTENM,
3anonHUTeNnn u T.4.), KoTopble OOMKHbI 6bITb 0g06peHbl Permctpom (cMm. pasg. 2), umetb TY
(Bna maTepuanoB OTEYECTBEHHOro MPOW3BOACTBA) WNKU cneuudukauunm n NocTaBNSATbLCA
¢ nacnoptamu (CepTuprkataMmm Ka4ecTsa U3rotToBMTENS) HA NApPTUIO, NOATBEPXKOAKLWUMUN UX
COOTBETCTBME 3a8BIEHHbIM XapaKTepuUCTUKaM;

YCINOBUSI XpaHEeHNs UCXOAHbIX KOMNOHEHTOB NMKM 1 faHHble X BXOOHOIO KOHTPONS;

COCTOSIHWE MPOWU3BOACTBEHHbIX MNOMeLleHnn wn obopyaoBaHua [nst opMoBaHUS
KOPNYCHbIX KOHCTPYKLMIA B COOTBETCTBUN C TPeOOBaHNAMN BbIGPAHHOW TEXHONOTUN;

MUKPOKIIMMaT B NPOM3BOACTBEHHbLIX MOMELLEHUSX U cpeacTBa Anis ero noagepXaHus
B 3afaHHbIX Npeaenax, NpegyCMoTPeHHbIE TEXHOMOrMYECKMMN NHCTPYKLMSMMU;

TexXHonornyeckasa ocHacTtka, npumeHsiemasi npu opMOBaHUN KOPMYCHBLIX KOHCTPYKLNNA,
npousBoacTBeHHOoe ob6opyaoBaHMe u cpeactsa NMepeHui;

npoueccbl OPMOBaHUS KOPMYCHbLIX KOHCTPYKUWUA, UX CBS3EN U 3NIEMEHTOB, a Takke
npoueccbl C6OpkM B COOTBETCTBUM C TEXHOMOIMYECKMMU MHCTPYKLMAMMU;

pPeXnMbl TEPMOOBPABOTKM KOPMYCHBIX KOHCTPYKLUUIA, NX CBA3EN U ANIEMEHTOB;

KOHTPOSb KayeCTBa W3rOTOBIIEHUSA TOTOBbIX KOPMYCHbIX KOHCTPYKUWW, WX CBA3EN U
3N1eMEHTOB.

1.5.2 WcnbiTaHus roToBbIX KOPMYCHbIX KOHCTPYKUMK, @ Takke UX OTAeNbHbIX CBA3en
Heo6xoauMMO NPOBOAUTL MPU NPUMEHEHUN HOBbIX TEXHUYECKUX peLueHuin U/Mnm TeXHONornim
WM3roTOBMIEHUS MpU  CTPOUTENLCTBE KOpnycoB W  Hagctpoek w3 [1KM, KoTopble
He perfnaMmeHTUpoBaHbl HacTosawmmn MNpasunamu. VicnsiraHna npoBoadaTcs No nporpaMmve u
MeToaukam, paspaboTaHHbIM NPeanpusTUEM (M3rotToBMTENEM) U cornacoBaHHbiM ¢ PC.

1.5.3 WcnbitaHma o6pasuoB, Bbipe3aHHbIX U3 NPUMYCKOB M TEXHOMNOMMYECKNX BbIpe30B
NPOBOAATCS MPU KOHTPOSE KayecTBa U3roTOBMEHNS KOPMYCHbIX KOHCTPYKUMA U UX OTAEMbHbIX
CBs3er ANd Kopryca rofioBHOrO cygHa cepum 1 npu nameHeHun coctaea NKM. UcnbitaHns
nNpoBOAATCA MO NporpamMmme n MeToavkam, pa3paboTaHHbIM NpeanpuaTUEM (M3roToBuTeENEM)
n cornacoaHHbiMm ¢ PC.
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2 MATEPUAIDbI

2.1 OBLUME NONOXEHUA

2.1.1 Hactoswue TpeboBaHNA pacnpOCTPaHATCA Ha KOHCTPYKUMOHHble KM Ha
OCHOBE apMUPYIOLLNX HANOMHUTENEN U3 CTEKMAHHbBIX UNW/W YrNepoaHbIX, a Takke apaMuaHbIX
BOJIOKOH, TEPMOPEaKTUBHbIX MOMMMEPHbIX CBA3YIOLWLMX — NONNIPUPHBLIX, BUHUIIMPUPHBIX Y
3AMNOKCUAHbIX, KOTOPble MPUMEHATCA OMS M3rOoTOBNEHUSI KOPMyCcoB W HaACTPOEK CcynoB
pasfiMyHOro BOAOU3MELLEHUS, B TOM YUCIEe KaTepoB U JIOAOK.

2.1.2 OOwwme TpeboBaHus:

TEXHONOrMsA N3roTOBMNEHUA KOHCTPYKLUMI OOMMKHa obecnevmBaTb CTabubHOE KavyecTBo,
BO3MOXHOCTb MNPUMEHEHUST BbICOKOI(MEKTUBHBIX MeTo40B ()OPMOBaHUA W  CpeacTs
MexaHu3auum;

CydoOBble KOHCTPYKLUMW [OOIDKHbI COXpPaHATb CBOW  KadecTBa, npexae Bcero
paboToCnOCOOHOCTL M HAAEXHOCTb NPWU 3KCMniyaTauum B MOPCKUX YCIOBMSX B 3afaHHbIX
ananasoHax Temnepatyp (ot —-40°C pgo +60 °C) B Te4yeHMe ANUTENbHOIO BPEMEHMU
He meHee 20 ner;

npuMeHsieMble  MaTepuanbl, TEXHOMOTMW W  KOHCTPYKTMBHbIE pPEeLUEHUS  OOSMKHbI
obecneyvnBaTb NPUrogHOCTb KOPMYCHbLIX KOHCTPYKUMWI K PEMOHTY Kak B 3aBOACKMX YCIOBUSX,
Tak 1 Npu aKcnnyaTaumm B Mope.

2.1.3 [na KOHCTPYKUWK CyAOB AOSMKHbI UCMONb30BaTbCA KOHCTPYKUMOHHBLIE [TKM u
3anonHUTenn cpegHero crnosi, ogobpeHHble PC, nocTtaBnsieMble B COOTBETCTBUM CO
cTaHgapTamum n umerowme TY/cneundumkaumio Ha NPOMBILMEHHYKD MOCTaBKY, a Takke
nacnoptamu (CepTudmkatamm npeanpuaTs) Ha napTuo (cm. 2.2).

2.1.4 TIKM pgna KOHCTPYKUMA CyOooOB [OOSDKHbl  yOOBNETBOPATb  TpeboBaHMAM
HaCTOALWEN 4acTu, COAEepPXalUM MOSHbIA MepeyYeHb TUMOBbLIX WCMbITAHUA U NPOBEPOK,
KOTOpbIM B 06si3aTeNbHOM NOPSAKE OOIPKEH NoABepraTbCs Kaxabli matepuan.

2.1.5 TllepeyeHb uCMNbITaHWKA, KOTOPbIM OOMKeH noasepratbcs  HOBbIN  [1KM,
He NPegyCMOTPEHHbIN  HacTodawen dacTteto [lpaBun, ykasaH B TUMOBOM MporpamMme
ncnblTaHUW, NPUBEAEHHON B MPUNOXEHUN 2.
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2.2 OB bEM TEXHUYECKOIO HABJTIOAEHUA

2.2.1 MKM, npegHasHayYeHHbIN 515 U3rOTOBIIEHMSI KOPNYCOB UMW CYO0BbIX KOHCTPYKLMNA,
a Tarke casyowme ans nsrotoenexHmsa NKM n sanonHutenu cpegHero crnost A0mkHbl 6bITb
ogobpeHbl Permctpom (umetb CTO w/vmnn CeupgetenbctBo Peructpa Ha napTtuio) B
COOTBETCTBMM C YacTbilo | «OBwme nNonoxeHuss N0 TeXHUYeCKomy HabnogeHuo» lMpasun
TEeXHNUYeCcKoro HabnaeHNsa 3a NOCTPONKOM Cy40B U U3rOTOBEHNEM MaTepuarnos U U3genun
ans cypoB. Hanuume CeupgetenbctBa Peructpa Ha KM He Tpebyetca npu ycrnosum
BbINOMNHeHNs 2.2.4.3 HacToswen YacTu MNMpasun. MNMpumeHeHune ceasytowlero NKM ong wnonok
AOMyCKaeTCsl Ha OCHOBAHMM OTYETHbIX JOKYMEHTOB NPEeanpuATUMIA (M3roToBUTENEn) nsgenumi
unun nadopatopui, npnaHaHHbIX PC.

Pekomengyetcs ogobpeHne Perncrtpa Ha apmupyowme matepuansl A8 U3roToBneHus
MKM (cm. 2.3.1.6).

2.2.2 CeupgetenbctBa Pernctpa Bbligalotcs  npegnpusatuam  (M3roToBUTENSM)
MaTepmnanoB Ha OCHOBaHWM 040BPEHHON JOKYMEHTaLUMW, pe3ynbTaToB UCMbITaHUA NO NPOBepKe
COOTBETCTBMA MaTepuana TtpeboBaHuam Hactoawmx [lpasun (cm. 2.3.1 — 2.3.3, 2.3.5),
OCBMAETENBCTBOBAHMS HEMNOCPEeACTBEHHO npousBodcTBa (npu odopmneHnn CTO) un
NPOBEAEHNS KOHTPOSbHbBIX MWCNbITAHWA CEPUNHON npoaykumn. WcnbiTaHna npoBOAATCS
nabopaTopuen npegnpusTusa (M3rotoBuTENS) Unu gpyron nabopatopuen, npusHaHHom PC.

Mpn nepepadve npoussoacTBa Ha Apyroe npeanpuatue (uarotosutens) Boligada CTO
Npov3BOAUTCA Ha OCHOBaHUW pe3yrbTaTOB TEXHWYECKOro HabmnoaeHUs U KOHTPOIbHbIX
UCrbITaHUN.

Mporpamma KOHTPOSbHbIX UCNbITaHWI pa3pabaTbiBaeTcs npeanpusaTuem
(n3rotoBuTENEM) Cyd4eTOM TpeOOBaHUM HOPM KOHTPONS KadecTBa W3rOTOBIIEHUS U
opgobpsetca Pernctpom.

2.2.3 TexHuyeckoe HabnwaeHne 3a nNPOU3IBOACTBOM Ha nNpeanpuAaTAN
(usrotoBuTene) c uensto opopmneHus CTO.

2.2.3.1 TexHu4yeckoe HabnogeHne BKIOYAET crieayloLlee:

paccMOTpEeHne 1 aHanu3 AOKYMEHTOB, NPeACTaBNEHHbIX NPeanpUATUEM (M3roToBUTENEM)
(cM. _2.2.3.2), noaTeepxaaroLmMx CMOCOBHOCTbL npeanpuaTua (M3roToBUTENS) BbiNyCcKaTb
NpoAyKUMI0 CTabunbHOro kKavecTa B Tpebyembix obbemax;

oCBUOETENbCTBOBAHME MNPeanpuaTUs (M3roToBUTENS), BKIOYaOLWee OLEHKY CUCTEMbI
KayecTBa Npom3BOACTBa NPOAYKUMM U NpoBeAeHME HEOOXOAMMbIX KOHTPOSbHbLIX UCMbITAHUIA
(cm. 2.2.3.3);

odopmnenne CTO Ha BbinyckaemMyto npoaykumio (cMm. 2.2.3.4).

2.2.3.2 [lpeagnpuatnem  (u3rotoButenem) JormkHa ObiTb  npeactaBneHa  Ha
paccmoTpeHune PC cnegytowas nHgopmaums:

KpaTkoe onucaHue npeanpuaTns (M3rotoBuTens), cogepxaliee [aHHble O €ero
OpraHun3aLMOHHOW CTPYKTYpe, opraHvM3auun npousBoacTBa M ynpaBfeHnn, BEAOMCTBEHHOM
NPUHaANEXHOCTM U hopme COBCTBEHHOCTMU;

nepeyeHb BbiMyCKaeMbIX MaTepuanoB, UX XapakTepucTuku, TY Ha nocTtaBky nuTepbl
He HMke «O1» n pgpyras TexHudeckas LOKyMeHTauus, NOATBepXaawllas 3asiBfieHHble
XapaKkTepuCTKN MaTepuarnos;

TEXHONMOMMYEeCKMe WHCTPYKUMM Ha MNPOM3BOACTBEHHbIE MPOLIECCHI  W3rOTOBIIEHUS
mMaTepuanoB/KOHCTpykumi mn3 MNKM (B 3aBMCMMOCTM OT TOro, YTO MPMMEHMMO) M HOPMbI
KOHTPOSS Ka4ecTBa UX M3rOTOBIEHUS;

WHCTPYKUMM MO NpaBunam CKNnagupoBaHUSA M XpaHEHWUs UCXOAHbLIX KOMMOHEHTOB 1A
Npov3BOACTBA MaTepMasnoB N UX BXOAHOIO KOHTPONS;

cnpaska, cogepawasa nHpopmaumo 06 obopygosaHum 1 npubopax KOHTPONA Ka4ecTBa,
ncnornb3yembix B NpoLecce Npon3sBoacTBa MaTepmnarnos, U YPoBHE KBanndmkalmm nepcoHana
nabopaTtopumn, BbINOMHAIOLWENO KOHTPOSb Ka4yecTBa M3roTOBEHUSA NPOAYKLMM;
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CepTudukatbl, noaTBepKAaOWLne Hanuume y npeanpuatnsa (M3rotoBuTensd) CUCTEMbl
MeHeXXMeHTa Ka4yecTBa;

nporpaMmma KOHTPOJSIbHbIX UCMbITaHU 06pa3uoB NPoAYKLMM;

pe3ynbTaTbl MWCMbITAHUA Martepuana Ha CcooTBeTCTBME HacToawmM [lpaBunam u
KOHTPONbHbIX UCMbITaHUM 0Bpa3uoB MaTepuanoB, noaTBepXaawlwune 3asiBfeHHble
XapaKTEPUCTUKM 1 BO3MOXHOCTb UCMNOSIb30BaHNS MaTepmnanos no HasHaYeHuIo.

2.2.3.3 [pn NONOXUTENbHBIX  pe3ynbTaTax  PacCMOTPEHUs  OOKYMeHTauuw,
nepeyvncrieHHon B 2.2.3.2, NpoBOANTCS OCBUAETENBbCTBOBAHNE NpeanpuaTus (M3rotoButens)
Ha npegMeT COCTOSIHUSA OpraHmMsauunm W ynpasfieHUS CUCTEMOM KOHTPONS KadecTBa
NPOAYKUMM N Hanuuus ycrnoBui ee BbiNycka B Heobxoaumbix obbemax B COOTBETCTBUM
c TpeboBaHmsMn pasg. 8 vactu | «O6Lwme NOMNoXKEeHUs No TEXHUYECKOMY HabnoaeHMo»
MpaBun TexHu4eckoro HabnaeHns 3a NOCTPOMKON CyA0B U U3rOTOBMEHMEM MaTepuanos u
nsgenun onsa cyaos.

2.2.3.4 Tlpn nNONOXUTESNbHbLIX pe3ynbTaTax OCBUAETENLCTBOBAHUA NpeanpuaTus
(n3rotoBuTeEnst) ¢ ydeTom TpeboBaHmi pasa. 6 yactm | «O0Lwme NonoXxeHnst N0 TEXHNYECKOMY
HabnogeHnto» MpaBun TexHm4deckoro HabnaeHsa 3a NOCTPOMKOW CYAOB U U3rOTOBIEHNEM
mMartepuanoB v ngenun ons cygoe Pernctp ogopmnsaet CTO Ha Bbinyckaemble Matepuarnbi.

2.2.3.5 B CTO pomkHbl 6bITb yKasaHbl MoXapoonacHble CBOWCTBA Marepuana co
cCcbikon Ha MexayHapoOHbIi  KogekCe Mo MPUMEHEHWM0 npoueayp WCMbITaHUW Ha
orHectonkoctb, 2010, npuHaTeld pesontounen MO MSC.307(88), ¢ nonpaBkamu,
BHeCeHHbIMM pesonoumen MUIMO MSC.437(99) (Komekc [MMO), n cooTBeTCTByHOLLME
NPOTOKOSblI MO pesynbratam ucnbiTaHui KM, BbINOMHEHHbLIX B MPU3HaHHbLIX Pernctpom
nabopatopusax. B cnyyae otcytcTtBua Takmx ucnbitaHui B CTO gomkeH BHOCUTLCA TEKCT:
«MoXapoonacHble CBONCTBA Matepmana He Onpeaensnnucby.

Kpome Toro, B CTO pormkeH BHOCUTbCS Crneaytolmn TekcT: «B cryyae npumeHeHus
MaTepvana B COCTaBe MPOTMBOMOXAPHbIX KOHCTPYKUMIA LaHHblEe KOHCTPYKUMW OOMKHbI OblTbh
MCNbITaHbl B COOTBETCTBUM C MexxayHapoaHbIM KOAEKCOM MO NPUMEHEHMIO NPOLEAYP UCNbITaHUIA
Ha orHectorkocTb, 2010, npuHATbIM pesonoumen VMMIMO MSC.307(88), ¢ nonpaekamu,
BHeceHHbIMM pesontoumen MO MSC.437(99) (Kogekc MNMUO)».

2.2.4  TexHun4yeckoe HabnoaeHWe 3a U3roToBrieHMeM Koprnyca/koHCcTpyKkuun us NKM.

2241 [o Ha4yana nsrotoBneHus npegnpustuem (usrotoButenem) (Bepdbto) SOMKHbI
ObITb NPeAcTaBneHbl:

ofobpeHHas TexHu4eckasa OOKyMeHTauusa B obbeme, ykaszaHHOM B 1.4.2 (TeXHuYeckue
ycnosusi/cneundunkaumsa Ha MNMKM, TexHonormyeckast MHCTPYKUUA MO U3rOTOBIIEHUIO);

OTYyeTbl MO pesynbratam OrHeBblX wucnbiTaHui KM, BbINOSIHEHHBIX B MNPU3HAHHbLIX
Pernctpom nabopatopusix, ¢ 3aKknto4eHMEM O COOTBETCTBMM MPOTUBOMNOXAPHOW KOHCTPYKLMM
TpeboBaHuAM HacTosAwmx NMpaBun, B COOTBETCTBUM C KOTOPbIMW 0000pPEH NPOEKT CyaHa, ecnu
NPUMEHNMO;

NPOTOKOSbI UCMbITAHWUIA NPOTUBOMNOXaAPHbIX KOHCTPYKLUMIA, BLINOMHEHHbIX B NPU3HAHHbIX
PC naGopatopuax B cooTBeTcTBMM C TpeboBaHumamn MexgyHapogHoro kogekca no
NPYMEHEHMIO NpoLeayp UCNbiTaHUA Ha orHecTonkocTb, 2010, npuHaToro pesontounen MMO
MSC.307(88) (Kogexkc MNO);

B cnyyae npumeHeHna MNKM, He onucaHHbIX B Hactoswen vactu MNpasun, NpoToKOnbl
ncnoiTaHnn KM, BbINOMHEHHBLIX B COOTBETCTBMM C cornacosaHHon PC nporpammon
UCMbITAHUIA (CM. NPUNoXeHue 2).

2.24.2 TexHunyeckoe HabnogeHue npegycmaTpuBaeT crneayroLlee:

pacCMOTpeHne [OOKYMEHTOB, MpPeACTaBfeHHbIX MpeanpuatueMm (M3rotoBuTenem) B
obbeme, ykaszaHHOM B 2.2.3.2, noaTBEPXKAaLWMX CNOCOOHOCTb NPeanpuATUS NPOU3BOANTb
nsgenusa us NKM ctabunsHoro kadecTtsa B Tpebyembix obbemax;

OCBMAETENLCTBOBAHME NPEANPUATUS (M3roTOBUTESNS) C LENbio OLIEHKM BO3MOXHOCTEWN
NpeanpuATUS MO W3rOTOBMEHMIO KOPMNYCOB/KOHCTPYKUuun u3 MKM un cuctembl KoHTpons
KayecTBa;
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TexHn4eckoe HabnogeHne 3a n3rotoeneHMemM B obbeme, ykaszaHHom B 1.5.1;

TexHuyeckoe HabniogeHne 3a wucnbiTaHnem obpasuyoB [MKM, Bbipe3aHHbIX U3
TEXHOMOrMYeCcKnx npunyckoB unu obpasuoB-cBuaeTenen (B 3aBUCUMOCTM OT TOrO, YTO
NPUMEHMMO), COOTBETCTBYHOLLUNX TEXHUYECKOWN AOKYMEHTaLMN Ha BbIMYCK NPOaYKUNUN;

TexHun4yeckoe HabntogeHve 3a gedekraumen kopnyca n peMOHTOM.

Mo pe3ynbTatam TexXHUMYECKOro HabnogeHna 3a ¢opMMpoBaHMEM Kopryca Wnu
KOHCTpyKumMn 13 KM oTyeTHble OOKymeHTbl Bepdum nognucbiBatoTca uHcnektopom PC
cornacHo nonoxeHuam pasg. 13 «TexHudeckoe HabnwogeHMe 3a MOCTPOWMKOWM CydoB Ha
Bepdu» yactu | MpaBun TexHnyeckoro HabnaeHnsa 3a NOCTPOMKON CYAOB U N3rOTOBNEHNEM
Martepuanos 1 nsgenuin ons cygos ¢ npunoxeHnem Cemaetenscts Pernctpa Ha matepuyansi.

2.2.4.3 B npouecce TexHuMyeckoro HabnwogeHust 3a QOpMMPOBAHMEM Kopnyca unu
koHCcTpyKumun n3 MNKM B cnyyae otcytcteusa Cengetensctsa Pernctpa Ha NMKM B gononHeHne
K TpeboBaHnam pasg. 13 «TexHunyeckoe HabnogeHwe 3a MOCTPOMKOW CyAoOB Ha Bepdu»
yactn | lNpaBun TexHun4yeckoro HabnwgeHus 3a MNOCTPOMKOWM CyLOB WM M3rOTOBIIEHMEM
MaTtepuaroB 1 u3genuin ona cygoB odopmnsieTcsa AKT ocBMaeTeNbCTBOBaHMSA (dhopma 6.3.29)
C Uenbio noATBepXaeHUs BbINONHEHUsI TpeboBaHU HacTosilen YacTtu Mpasun k MKM.

2.25 B cnyyae cepurHoro npousBoacTBa KopnycoB/KOHCTpykumri m3 KM (gBa wu
bonee) Bmecto AkTa ocBuaeTenbCcTBoBaHUA (cM. 2.2.4) moxeT 6biTb odopmneHo CTO Ha
kopnyc/koHcTpykumio n3 NMKM ¢ yyeTom BbinonHeHus TpebosaHum pasa. 6 n 8 yactu | «Obwue
NonoXeHns No TEXHWYecKoMmy HabnwoageHuto» [lpaBun TexHudeckoro HabnoaeHus 3a
NOCTPOMKON CyOoB W WM3rOTOBIEHMEM MaTepuanoB W wmsgenun gns cygos. [pu aToMm
Heo6xoauMMO NPeaoCTaBUTb OTYETHbLIA AOKYMEHT M3roTOBUTENSA Ha KOPNYC/KOHCTPYKUMIO U3
MKM (nacnopT nsgenus, ceptudukat kKayecTsa U3roToBUTeNs u 1.0.).
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2.3 TPEBOBAHUA K XAPAKTEPUCTUKAM MNMOJIMMEPHbIX KOMMO3UUNOHHbIX
MATEPUANOB N X NCXOAHbIX KOMIMOHEHTOB

2.3.1 Apmupyrowme matepuansbl.

2.3.1.1 Apmupytowme matepmansl, Bxogdwme B coctaB NMKM, gomkHbl obecneunBatb
OOCTWXKEHNE 3afaHHbIX >XECTKOCTHbIX WU MPOYHOCTHbIX XapaKTepPUCTUK, B TOM 4ucre npu
BO3AEVCTBUM Ha MaTepuan pasfnuyHbIX MO XapakTepy 9KChnyaTauMoHHbIX (haKTopoB
(BO3OencTBME Harpy3oK, TemnepaTypHbIX, BAXXHOCTHbIX U T.4.).

2.3.1.2 [Onsa obecneyeHnsa aare3MoHHOM NPOYHOCTU MeXAY BOSOKHaMM MU NOSIMMEPHOMN
MaTpPULEN HA MOBEPXHOCTb BOSIOKOH AOMKEH ObiTb HaHeceH rmapodobHO-aare3noHHbIN
cocTaB (3amacnveaTenb, annpeT), COBMECTUMbIN C TUMNOM MPUMEHSEMOro CBA3YHOLLEro —
NoNMadUpPHbLIM, BUHUAIUPHBLIM UITN SMOKCUOHBIM.

TexHonornst HaHeceHus rMapPodobHO-aare3noHHOro cocTaBa (3amacnuearens, annpeTa)
AOIMKHa obecneyunBaTb CTOMKOCTb MOKPLITUSA K MEXaHWYECKMM BO3OENCTBUSIM.

2.3.1.3 CreKknsiHHble apmupylolme Martepvanbl  (TKaHW, JeHTbl, MaTtbl) Ans
KOHCTPYKUMOHHbIX CTEKIOMNMacTUKOB AOMKHbI OblTb W3roTOBMEHbI HAa OCHOBE BOJTIOKOH M3
CTaHgapTHOro 6ecLleno4yHoro antoMobopOCUNIMKATHOMO CTEKIa Mapkn E nnm BbICOKOMOAYNLHOMO
MarHe3marnbHO-antoMOCUIIMKaTHOrO  cTekna mapku BMIN.  XapakTepuctukm  ykasaHHbIX
CTEKNSAHHbLIX BOJSIOKOH, NMPUMEHSAEMbIX B apMUPYIOLLMX MaTepuanax, AOmkHbl ObiTb HEe HMke
3Ha4YeHNn, NpMBeaeHHbIX B Tabn. 2.3.1.3.

Tabnunuya 2.3.1.3
®U3MKOo-MexaHUYeCcKkne XxapakTepUCTUKM OCHOBHbIX TUMOB BOMOKOH,
NPUMEeHsieMbIX B KOHCTPYKLUMUAX CyAOB
CTekndaHHble BOMOKHA

AaHHble), Kr/m?

Xapakrepuctuka Crekno mapku E| Ctekno mapku YIMepoaHbie | ApamuaHbie
BMM BOJIOKHA BOJTOKHA
MnoTHOCTL (CnpaBoYHbIe 2500 — 2600 | 2490 — 2580 1800 1420 — 1450

Mogaynb HopMansHOM ynpyrocTu
npu pacTtsbkeHun, Mla

He meHee 70

He MmeHee 83

He meHee 230

He meHee 120

Mpegen npo4HoCTH Mpu
pacTtsikeHun, INMa

He MmeHee 2,0

He meHee 3,45

He MeHee 3,5

He MeHee 2,85

MpenensHoe OTHOCUTENBHOE
yanuHexue, %

3,8

4

He MmeHee 1,5

He MeHee 2,2

2.3.1.4 YrnepogHble apMupytowwme matepuanbl (TKaHW, NEHTbI) AN KOHCTPYKUMOHHbBIX
Ha OCHOBE BbICOKOMPOYHbLIX BOJIOKOH
HomuHanom 3K, 6K, 12K! c xapaktepucTkamu, ykasaHHbIMK B 1a6n. 2.3.1.3.

yrnennacTtmkoB  OOJTKHbI

MpymeHeHne

BbICOKOMOAYJ1bHbIX

OblTb M3roTOBIIEHbI

BOJIOKOH

c Moaynem

HOpMarnbHON

ynpyroctu

6onee 350 [Mla n NpegenbHbIM OTHOCUTENbLHBIM yanuHeHnem MmeHee 1,1 % ponyckaeTtca

B CBA34X,
CXKUMAIOLLIMX Harpy3oK.

paboTaloWmnx B 3HAYUTENBHON CTENEHW Ha YCTOMYMBOCTb NpU  OENCTBUM

2.3.1.5 ApamugHble BOSMOKHa AOS/PKHbI UMETb XapakTepuctuku (cm. Tabn. 2.3.1.3)
B COCTaBe NEHT 1 TKaHen, obecneymsatome 3PHEKTUBHOE UX MPUMEHEHNE B KOHCTPYKLNSAX
CyA0B, MCMbITbIBAIOLLMX B OCHOBHOM 3HauYUTEmNbHbIE YAApHbIE U BUOPALNOHHBIE Harpy3Ku.

YunTbiBass MX MOBbILWEHHOE BOLOMOMMOLWEHME, apMupylowWwne matepuanbl M3 3TUX
BONOKOH peKoMeHOyeTCA NPUMEHATb BHYTPWU CMOUCTOrO Mnaketa MeXay MOHOCNOoAMMU Ha
OCHOBE CTEKNO-, unu/m yrnepoaHbiXx mMatepuanoB, Afs TOro, 4Tobbl WUCKMOYUTL KOHTaKT
apaMngHbIX BOSIOKOH C BOOOMN.

1 K = 1000 BOrOKOH
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2.3.1.6 BornokHa n apmupyloime matepuarnbl Ha UX OCHOBE LOMKHbI OblTb NPOBEPEHbI
Ha npegMeT COOTBETCTBUS MX MEeXaHWYeCKMX CBOMWCTB 3asBreHHbIM. [MpoBepka AoMmkHa
NPOBOAUTLCA NO METOAMKAM MeXAYHapOAHbIX U/UIM HaUUOHaNbHbIX CTaHAAPTOB, UNW APYTrnX
AOKYMEHTOB, COrflacoBaHHbIX ¢ Pernctpom.

MepeyeHb nposepseMblX nokasartenem onpegenseTcs TEXHONOrM4YeCcKMMm
WHCTPYKUMSIMU 1 HOPMaMW KOHTPONSA kadecTsa uarotoenenusd. MNpu Hannumm CTO npoBepka
ocyLlecTBrsieTca nNpeanpuaTnem (M3roToBUTENEeM) BOSTIOKOH M apMUPYIOLLMX MaTepuanos,
a ee pesynbTaTbl 3aHocsATcA B nacnopT (CepTudmkaTt kavyecTBa M3rOTOBMTENS) HA Kaxayto
napTuIo BbiNyCckaeMon npoaykummu (cm. 2.2.1).

lMpoBepKy MOXeT Takke NPoM3BoaMTb Bepdb Unv npeanpuaTtne (M3rotToBuUTenbs) N3genun
n koHCTpykuun n3 NMKM unu gpyrve nabopatopuu, npuaHaHHble Pernctpom. OTyeTHble
OOKYMEHTbI UCMbITaHMI NpegocTaBnanTca B PerncTp.

2.3.1.7 Apmupylowmne maTepuansl, npumeHsiemble B [IKM, [OOMKHbI  UMETb
onpegeneHHble XapakTepucTUKM CMavyMBaeMoCcT! U ApanupyemMocTn AN UCNonb30BaHUS NX
C BblbpaHHbIM TUMOM TEPMOPEAKTUBHOIO CBA3YKOLWEro npyv OPMOBaHUN KOHCTPYKLUA,
UMEIOLLMX CrOXHbIE POPMBI.

Mpn NpMMEHEeHMN MEeTOAOB 3aKpPbITOro (POPMOBAHUA AN apMUPYHOLIMX MaTepuanos
OOMKeH OblTb onpedeneH nokasatenb MPOHULAEMOCTN, ONpeaensalowmn TEXHONormyeckne
napameTpbl Npy BbibOpe MeToaa UHXEKLMN NOSIMMEPHOIO CBA3YIOLLIETO.

2.3.1.8 MMacnopt (CepTtuchmkaT kayecTtBa M3roToBuTENs), 0POPMNAEMbIN Ha Kaxayto
napTMiO  BOMOKHa (apmupylowero Martepuana), AOMKEeH CcoAaepXaTb CreayoLlyto
MHdopMaLmto:

OaHHble NpeanpuaTns (M3rotosuTens);

Mapka BOJIOKHa (MaTepuana);

TUN N CTPYKTYpa apMMpoBaHus (418 apMupytolero matepmana);

Macca Ha eauvHuLY AfAVHBlL UK nnowaamn NoBepPXHOCTY;

pesynbTaTbl NPUEMOYHbIX UCMbITaHUI (cM. 2.3.1.6).

2.3.1.9 Tpegnpusatnem (n3rotoBuTENEM) apMupyoLLmx MaTepuanos nnm
narotosutenem KOHCTpykummn n3 NMKM (cm. 2.2.1) AormkHbl ObiTb MPOBEPEHDbI TAaMUHUPYOLLNE
CBOMCTBA 3TUX MaTepuarioB NyTeM WU3roTOBMEHUA U3 HUX MAAaCTUH METOAOM KOHTaKTHOro
opMOBaH1s N METOAOM MHAY3NN HA OCHOBE BbIBPaHHbIX MONMNAUPHBIX U BUHNNIPUPHBIX
CBA3YIOLLUX.

M3 atux nnactvH [OmkHbl ObiTb Bblipe3aHbl 06pasubl B OCHOBHbLIX HanpaBleHUsX
apMMPOBaHMA UK  UCMbITaHbl MO METOAMKAM  MEXOYHapOOHbIX W/WNN  HaUMOHAamNbHbIX
CTaHOapToB, UM NO APYrMM MeToAuKaMm, corflacoBaHHbIM C Pernctpom, ans onpegeneHus
cnepayoLero:

npegena npoYHOCTM U MOAYNSt HOPManbHOW YNPYrocTy NPy pacTsXKeHun;

npeaena npoYHOCTM Npu n3rnbe;

npegena npoYHOCTM NPU MEXCITOMHOM caBUre.

lMepeyeHb CcTaHOaApPTOB W METOAMK AN OnpedeneHus YKasaHHbIX XapakTepucTuK
NPUBEOEH B TUMOBOW NPOrpaMmme UCMbITaHUA (CM. NPUITOXEHME 2).

2.3.1.10 B KOHCTpyKUUAX apMupytoLne maTepuarbl MOTYT NPUMEHATLCA B BUAE TKaAHEW
pa3Horo nNneTeHns, MynbTUakcuanbHbIX TKAHEW, NEHT U MaTOB.

Bbibop TOro mnu WHOrO TUNa apMUpylLero martepuana, ux KoMbuHauuu, a Takke
CTPYKTYpbl apMupoBaHus, onpegensetcsa TpeboBaHusamMu, npegbasnsembimn Kk KM,
yCcrnoBumaMm ero paboTbl B COCTaBE KOHCTPYKLUN U CTENEHBLIO ee OTBETCTBEHHOCTU. [1pn aTOM
HeoOX0ANMMO Y4YMTbiBaTb pPas3Mepbl KOHCTPYKUMW W €e OCHOBHbIX CBS3en, ux dopmy WU
TEXHOJSIOrMI0 N3rotosnexHns (cm. 2.3.5).

2.3.2 Cesasywwme.

2.3.2.1 [Ons TepMOpeaKkTUBHbIX CBA3YOLUX, KoTOpble ncrnonb3yoTcs
B KOHCTPYKUMOHHBIX [MKM (cm. 2.1.1), AormkHbl ObITe ONpeaeneHsbl crneaytowme nokasaTenu:
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MexXaHW4ecKkne CBOWNCTBa, KOTopble obecneymBaloT gocTuwkeHue B [MKM Tpebyembix
NPOYHOCTHBIX U KECTKOCTHbIX XapaKkTepPUCTUK;

afresuns K BONOKHaM apMUpYoLWnX MatepmanoB npu Bcex Buaax sosgencteun Ha MNMKM
B MpoLecce akcniyaraumm;

BOLOMOrNOLWEHNE N CTONKOCTb NPU ANUTENBHOM BO34ENCTBMN MOPCKOW BOAbI;

TEePMOCTOMKOCTb B AnanasoHe TemnepaTtyp ot —40 °C go +60 °C;

YCTOMYMBOCTb K BO3OENCTBUIO Macso- N HeddTenpoayKTOB.

2.3.2.2  ®uanKo-mexaHn4eckmne CBOMCTBA NONNIMUPHLIX 1 BUHUITIUPHBIX CBA3YHOLLMX
B OTBEPXXOEHHOM COCTOSIHUM  [OIDKHbI  COOTBETCTBOBATb TpeboBaHMAM, yKa3aHHbIM
B Tabn. 2.3.2.2.

Taobnwunuya 2.3.2.2
®U3NKO-MexaHNYeCcKkne xapakTepUCTUKM OCHOBHbIX TUNOB CBA3YHOLLUX,
NPUMEeHsieMbIX B KOHCTPYKLUMAX CyAOB

X MNonuadupHoe BuHunadgupHoe OnokcmaHoe
apakTepucTuKa

cBsizyowee cBsi3yowee cBsA3yloLlee
MnoTHocTb (cnpaBoYHble AaHHbIE), KI/M® 1100 — 1300 1100 — 1180 1150 — 1280

Mpegen npoYHOCTM Npu pacTskeHuu, MlMNa

He meHee 40

He MmeHee 55

He MeHee 75

Mogyne  HOpManbHOW  YnNpyroctu npwu
pacTtsikeHun, INMa

He MeHee 2,7

He meHee 3,0

He MeHee 2,6

Mpeaen npovHocTy npu usrnbe, Mla

He meHee 50

He MeHee 65

He meHee 80

I'Ipep,eanoe OTHOCUTENIbHOE YyaAJIMHEHNE

He meHee 1

He meHee 2,2

He MeHee 2,5

npw pactsbkeHmu, %
BoponornoueHune npu
naBneHuu 3a 24 4, %

HopmanbHoM | He 6onee 0,1 He 6onee 0,1 He 6onee 0,08

2.3.2.3 OnoKcuaHble CBA3ylolWMe, MNpUMeEHsieMble npu  (opmoBaHUM  OTAENbHbIX
3NIEMEHTOB M CBA3EW KOHCTPYKUWMW, a TakKe B COCTaBe MpenperoB, AOSMKHbl MMETb
XapaKTEPUCTUKN B OTBEPKOEHHOM COCTOSIHUM HE HUXE, NpuBeAeHHbIX B Tabn. 2.3.2.2. lNpu
3TOM UX OTBEPXOEHNE A0IMKHO MPONCXOANTL B YCIOBUSIX, KOTOPbIE MOTYT ObiTb peann3oBaHbI
B YCITOBUSIX CYOCTPOUTENBLHOMO NPOM3BOACTBA.

MpuHMMasa BO BHMMaHUE, YTO 3NOKCUAHbIE CBA3YIOLLNE OTHOCATCSA NPEUMYLLECTBEHHO K
CMOriaMm ropsidero oTBepXOeHus, UX NpuUMeHeHve Ons U3roTOBMEHUA KOHCTPYKUMK CydoB
OOMMKHO ObITb TEXHOMOrMYeckn 060CcHOBaHO.

2.3.2.4 CasasyoLlme A0IMKHbI ObITb TEXHOMOMMYHLIMU, UMETb BA3KOCTb U CMa4MBaloLLYHO
CNOCOBHOCTL, OOecneyvMBalOLME KAYECTBEHHYHO MPOMUTKY apMUPYIOLLMX MaTepuarios,
B T.4. AonyckaTb BO3MOXHOCTb MPUMEHEHNA METOAOB 3aKpbITOro (hopMoBaHNS KOHCTPYKLMI
M MexaHM3aumo rnpouecca Ux U3rotToBreHus.

XKunsHecnocobHOCTb CBA3ylOLWEro AomkHa obecneynBaTb BO3MOXHOCTb W3rOTOBIEHUSA
KpynHorabapuUTHbIX KOHCTPYKLUIA CAOXHBIX 0OPM C OTHOCUTENBHO BOMBLUIMMK TOMNLWNHAMM UX
CBA3€EN.

2.3.2.5 Bce KOMNOHeHTblI (kaTanu3aTopbl, YCKOPUTENW, TWUKCOTPOMHbIE A06aBKw,
Kpacswme nNUrMeHTbl), BXOAsLWMEe B COCTaB TEPMOPEAKTUBHOIO CBA3YIOLLEro, AOSMKHbI ObiTb
COBMECTUMbI CO CMOSion, obecnednBaTb NOMHOE OTBEPXAEHME CBA3YIOLLEro U He yxyalwaTb
€ro CBOMCTBa B OTBEPXKAEHHOM COCTOSHUM.

2.3.2.6 Kpacsawme nurmeHTbl 4OMKHbI ObITb YCTOMYMBLI K BO3OENCTBUIO KITMMAaTUYECKNX
dakTopoB. KonnyecTBo nMrmeHTa, BBOAUMOIO B COCTaB CBA3YIOLLEr0, He JOIMKHO NpeBbilaTh
HOPMY, YCTaHOBMEHHYIO NPOM3BOAUTENEM CMOS.

2.3.2.7 Caasywowwme, NpMMeHsIeMblEe B TEXHOMNOIMMAX 3aKpbITOro hOPMOBAHUA, OOSMKHbI
UMeTb crefyloLmne xapakTepuCcTUKN:

AnHammdeckass BA3KOCTb MO
npegenax 150 — 400 mlla/c;

Bpykdunbagy npu  Temnepatype 25°C B
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Bpems reneobpasoBaHms npy Temnepatype 18 — 22 °C ¢ BO3MOXHOCTbH BapbUpoBaHUs
ot 0,5 8o 6 4 npu coxpaHeHUn PU3NKO-MEXaHNYECKUX CBONCTB;

Temnepatypa 9K30TEPMWYECKOM peakumm npu  nonuMepmsaumm CBA3YHOLEro —
He Oonee 200 °C;

Temneparypa TepmoobpaboTku He Bbiwe 80 °C;

TemnepaTypa CTEKNoBaHWs CBA3YIOLLEro B OTBEPXXAEHHOM COCTOSIHUN — He MeHee 110 °C.

2.3.2.8 [lpegnpuatna (M3roToBUTENN) TEPMOPEAKTUBHLIX  CBA3YIOWNX  OOSDKHbI
noATBEPAUTb NX XapakTepuUCTUKN NyTeM onpenerieHns CBOMCTB B NpoLecce OTBEPXKOEHUSA U
nocre ero OKoH4YaHusa. [lepeyeHb onpegensemblXx CBOWCTB  yCTaHaBMBaeTCs
TEXHOMNOMMYECKONn [OOKyMeHTaumMen Uu HOpMaMuM KOHTPONS KayecTBa W3rOTOBIMEHUS W
cornacosbiBaeTcs ¢ Pernctpom.

McnbiTaHns no onpegeneHnio XxapakTepuUCTUK CBA3YIOLLLErO NPOBOAATCA NpeanpuaTnem
(n3roToBMTENEM) MO METOAMKAM MEXAYHAPOAHbLIX U/MNM HauMOHanbHbIX CTaHAAPTOB, WK
APYrnx OOKYMEHTOB, COrflacoBaHHbIX ¢ Pernctpom.

McnbiTaHmst MOryT Takke NpoBoanTbCs nabopatopmen, NpusHaHHou Pernctpom.

2.3.2.9 Kaxgaa naptvs  CBA3ylOWEro AOfKHa  CONPOBOXAATbCA  NacrnopToM
(CepTndmkaTtoM KayecTBa W3roTOBUTENSA), KOTOPbIA [OOMKEH coaepXaTb CregyloLlyto
MHdopMaLmto:

AaHHble NpeanpuAaATUsA (M3roToBUTENS);

TUN CBA3YIOLLETO;

MapKa CBA3YIOLLEro;

pe3ynbTaTbl MPUEMOYHbIX UCMbITAHUN.

K nacnopty CepTudmkaty kadectBa W3rotoButens) AofkHa ObiTb NpunoxeHa
WHCTPYKLMS NO UCMONb30BaHMIO CBA3YIOLLIErO U YCOBUSAM €ro XpaHeHus.

2.3.3 3anonHutenw.

2.3.3.1 Martepunansl, NpUMeEHsIEMble B Ka4yeCTBE 3anofiHuTenen — cpeaHux Croes,
B TPEXCMNOWMHbIX  (MHOrOCMOWMHbLIX) KOHCTPYKUMSX CYAOB, W B «cepaedHukax» Ganok
M-obpasHoro npodunsa OOMmKHbI obnagate HEOOXOAMMOWM MPOYHOCTBIO U XKECTKOCTLIO Mpu
MUHUMAIrbHOM MMOTHOCTU Ans obecnevyeHns COBMECTHOW paboTbl HECYLUMX CrOeB 3TUX
KOHCTpyKUuMA 1 o0b6copmoBoKk 6Ganok npu BCex BO3OENCTBUSAX Ha HUX B Npouecce
aKcnnyaTaumm.

2.3.3.2 Martepuansl 3anonHUTENen OOMKHblI ObiTb COBMECTUMbI C MaTepuanamm
HecyLmx croeB n 06popmoBok. CBA3yOLLEE HECYLLMX CIIOEB NPY POPMOBAHUN KOHCTPYKL MM
He JOMKHO NPUBOAUTL K U3MEHEHUIO CTPYKTYPbl U YXYALUEHUIO XapakTepucTuk maTtepuana
3anonNHNTENs, KOTOPbIN HE JOIMKEH N3MEHSTb OTBEPXAAOLLME XapaKTePUCTUKM CBA3YIOLLIETO.

B cnyyae npumeHeHus aaresmoHHOro coctaBa Ans coeauHeHust crioeB KM wu
3anonHUTensa oH JormkeH obecneynBaTb MX CBA3b B €AMHYH KOHCTPYKUMIO MpU BCEX BMAax
3KCNyaTauMOHHbIX BO3AENCTBUN N BbiTb COBMECTUMbBIM CO CBA3YIOLLMM U 3aMnOfHUTENEM.

2.3.3.3 [pun BbIObOpe maTepmanoB 3anofiHUTENEn, NPUMEHSIEMbIX B HAPYXXHbIX CBA3SIX
KOPNYCHbIX KOHCTPYKUMW (obwmBKa Kopriyca, OOKOBble CTEHKM HaacTpowku wu  T.4.),
npeanoyTeHve OOJDKHO oTAaBaTbCs 3anonHUTensm, obnagarowmm HU3KUM
BOAOMOrIOLWEHNEM, CTOMKOCTbIO K CTApPEHUIO NMpU nepenagax Temnepatyp U BO3OeNCTBUIO
ynbTpadguonetoBoro  obnydyeHus, a Takke obecneunBalOWwMM, MO BO3MOXHOCTH,
AO0CTaTOYHbI YPOBEHb TEMNOU30NSALMN.

2.3.3.4 B «kadectBe MaTtepvana 3anonHUTENs HapyXHbIX CBA3EW TPEXCOMHbIX
(MHOroCnomHbIX) KOHCTPYKUNA AOMYCKaeTCs NPUMEHSATb crieqytoLlee:

nonueuHunxnopuaHble nexHonnactol (MBX), uMelowmne >XecTKylo 3aKpblTOAYEUCTYHO
CTPYKTYpY;

nexHononuypetaH (MMY);

0anb3a;

nerkoBecHble MaTbl C MUKpocdepamm (cm. 1.2).
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[na noBbllWeHns XecTKoCTM W NpovHocTM neHonnactos [NBX w [MTY, a Takke
NerkoBecHbIX MaToB, OCOOEHHO Ha NONEPEYHbI COABUT, B X CTPYKTYpY MOryT 6biTb BBEAEHO
AONOMHUTENbHOE apMUPOBaHME B BUAE CNIOEB apMUpYIOLLLEro maTepuana, rogpp, pebep 1 T.4.
Wcnonb3oBaHue AONOMHUTENBHOrO apMUPOBaHUS JOMKHO 6bITb 060CHOBAHO.

2.3.3.5 Kpowme 3anonHuTenen, ykasaHHbiX B 2.3.3.4, BO BHYTPEHHNX CBA3AX KOPMNYyCOB U
HaACTPOEK A0MNYCKaeTCs MPUMEHATb KOHCTPYKTUBHO-ANCKPETHbIE TUMbI 3aMNONHUTENEN B BUAE
coT, rocpos, pebep (6e3 ncnonb3oBaHUS CNIOLIHOMO 3anofIHUTENS TUNa NeHonnacTta).

2.3.3.6 B ©Oankax Habopa [l-obpasHoro npodhmnsa  OOSMKHbI  NPUMEHATLCH
nonuBMHUNXnopuaHslie neHonnactsl (MBX).

2.3.3.7 [MpumeHeHne Apyrvx TUMOB 3anofiHUTEnen B TPEXCMOMHbIX (MHOrOCITONHbLIX)
KOHCTpYKUMAX M Gankax [1-obpasHoro npoduns gOrmkHO 6biTb 060CHOBAHO Ha OCHOBaHMK
pe3ynbTaToB pacyeToB M UCMbITAHWI, @ TaKKe cornacoBaHo ¢ Pernctpom.

2.3.3.8 ®dusuko-mexaHudeckune ceomnctaa neHonnactos MNBX u MY nnu sanonHutenen
OPYrMx TUMNOB AOSMKHbI COOTBETCTBOBATL TpeboBaHnam 1abn. 2.3.3.8.

2.3.3.9 [lpegnpusatna (narotoButenn) neHonnactos [NNBX, MY, coT, a Takke Opyrmx
TMNOB 3arnosfiHATENen [OOSMKHblI NOATBEPAUTbL WX XapakKTEPUCTUKM MNyTEM MpOBeAEHUs
ncnbiTaHun obpasLoB MaTepranos.

Mopsgok oT6opa obpasLoB, nepeveHb onpeaenseMbix CBONCTB U METOAMKN NPOBEAEHMUS
MCNbITaHUIN  yCTaHaBMMBAKOTCA NPeaAnpUATUSMU  (M3rOTOBUTENSAMM) B TEXHONOTMYECKOWN
OOKYMEHTaUMM W HOpMax KOHTPOSs KayecTBa W3roTOBMEHWS W COrNacoBbIBAOTCS
¢ Peructpowm.

2.3.3.10 [o cdopmoBaHust TPEXCNOWMHBIX (MHOTOCINOMHBIX) KOHCTPYKLMIA, a Takke 6anok
Habopa [1-o6pa3Horo npounsa ¢ NpMMEHEHNEM MeHoNnacTa B Ka4ecTBe 3anofHUTEeNs OH
OOIDKEH OblTb MexaHunyeckn ob6paboTaH ANns CHATUS MOBEPXHOCTHbIX CITIOEB (KOPOK),
obpasyoLmxcsa B NpoLecce ero N3roToBeHus.

B cnyyae npyMeHeHus TEXHONOrMI 3aKpbITOro OPMOBaHWS NEHOMMACT AOMKEH NPONTU
COOTBETCTBYIOLLYID MNOArOTOBKY, 3aKMHOYaloLWYCs B BbINOSIHEHMM B HEM KaHanoB Ans
obecnevyeHns NpoTeKaHMs CBA3YIOLLErO.

Tabnnuya 2.3.3.8
CBouncTBa MaTepuanos, NpuMeHdAeMbIX B Ka4YecCcTBe 3anonHuTenen TpeXCHOﬁHbIX KOHCprKLIMVI

MapameTp 3anonHuTenb 06bI4HOM MPOYHOCTH 3anonHuTenb
NOBbILLEHHON
NPOYHOCTH
OHuwe, 6opTa, Bce octanbHble Ycunenuvs un
rpysoBasi nanyba u 3NeMEHTbI crneymanbHble
nanyba B mecTtax 3MEeMEHTbI, YKasaHHble
COCPEOOTOYEHHbBIX no tekcty MNpasun
Harpys3ok
HomuHanbHas NnoTHOCTb 80 60 130
(cnpaBo4Hble gaHHble), Kr/m®
MwuHuManbHbIM Npeagen 0,80 0,50 1,9
npoyHocTu npu casure, MMa
MwuHuManbHbIM Npeagen 0,90 0,60 2,4
NPOYHOCTM Npu cxaTtumn, MlNa

2.3.3.11 Tepmoo6GpaboTKa KOHCTPYKUWMIA C 3anofiHATENneM Tuna neHonnacta AofkKHa
NpoBOAUTBLCA Mpu TemnepaType, NPy KOTOPOK B NEHOMNACTE HE MPOUCXOAUT HeobpaTUMbIX
N3MEHEHMWI, NPUBOSALLNX K CHUKEHUIO €ro MPOYHOCTHBIX M YNPYrnMxX CBOMCTB, a Takke K ero
ycaZlouHbIM iehopmaumamM 1 NCKaXXeHUIo hopMbl.

2.3.4 Agre3noHHble COCTaBbl.

2.3.4.1 ApresnoHHble COCTaBbl B BUAE KINEEB N KOMMAyHOO0B AOMKHbBI MPUMEHSATBCS ANs
coefvHeHna anemeHToB KoHCTpykumn u3 [MKM. [llocnegHue MoryT ObiTb HaMOMHEHbI
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MUKpochepamm  MNM  KOPOTKMMW  BOFIOKHAMM U MPUMEHATbCA AN 3anorfHeHus
TEXHONOMMYEeCKNX 3a30poB Npu cCoeaUHEHNN ANEMEHTOB KOHCTPYKLMM.

Knem wn komnayHabl OOS/MKHbI ObiTb COBMECTUMbI C Matepuanamum CoeamHAeMbIX
anemMeHToB, obecrne4yvBaTb BbICOKYIO MPOYHOCTb COEAMHEHUS C Yy4eTOM 3adaHHOro
AnanasoHa pabounx TemnepaTyp, 6bITb CTOMKMMU K CTapEHWIO, BO3AEWCTBUIO BNaru, a Takke
Macrno- n He(pTenpoayKTOB.

2.3.4.2 ApresnoHHble cocTaBbl 4OMKHbI ObiTb, MO BO3MOXHOCTM, OBYXKOMMOHEHTHLIMMU,
OTBEPXXOAaTbCsl B HOPMarbHbIX YCIIOBUSAX B TedeHne npubnmsmntensHo 20 — 60 MuH, no3sonss
BbINMOMIHNTE COEAMHEHUS 3NEeMEHTOB B KpynHOrabapuTHbIX KOPMYCHbIX KOHCTPYKLMUAX
B MPON3BOACTBEHHbIX YCITOBUSAX CY4OCTPOMTENBHON BEPdML.

2.3.4.3 AOresnoHHbI COCTaB [OOSMKEH cogepXaTb daHHble ANs  Kaxagon napbl
coeuHAEeMbIX MaTepuarnoB Mo CTaTM4ecKon NPOYHOCTU Ha COABUN U aAre3avOHHOM NPOYHOCTHU
Ha OTPbIB B MICXOOQHOM COCTOSIHUM WM NOCIEe yBNaXHEHUs Npu HOPMaribHOW M NOBbILLEHHOW
Temnepartype, a Takke Nno onpeaeneHnto YCTanocTHOM U ANUTENbHON NPOYHOCTU NPU 3TUX
Bugax gecopmauuin.

2.3.4.4 Tlpn ucnonb3oBaHUM afresvMoHHbIX COCTaBOB ANA COEAWHEHUS ONeMEHTOB
KOHCTPYKLMW NOArOTOBKA MX MOBEPXHOCTEN N TEXHONOMMS HAHECEHMS HA HUX COCTaBa AO0SMKHA
COOTBETCTBOBATb PekOMeHAaUMaM nNpeanpuaTus (M3roToBUTens) aTMx coctaBoB. [pn aTom
He crnefyeT nNpeBbiWaTh 3a4aHHY0 NPOU3BOANTENEM TOSNLLUMHY aAre3noHHOro coctaBa Mmexay
COeUHAEMbIMU AfIEMEHTaMN KOHCTPYKLUUKN U JOMycKaTb NonagaHus B HEro Bo3ayxa.

2.3.45 B cnyvyae TepmMooOpaboTkM KOHCTPYKLUMM MNpWU MOBLILEHHOW TemnepaType,
B KOTOPOW MNPUMEHSAOTCH afre3voHHble COCTaBbl, €e BenvYuMHa He AOMKHa NpeBbIWaThb
3afaHHy0 ONS aAre3anoHHOro coctaBa TemMnepaTypy OTBepXaeHUs.

2.3.4.6 TlocTtaBka aaresnoHHoro coctaBa ocyulecTsrnseTcd C nacnopTom
(CepTndmkaToM KayecTBa M3roTOBUTENS), B KOTOPOM AOSMKHA OblTb NpUBEAEHa cnegyoLlas
MHdopMauuns:

AaHHble NpeanpuAaATUsA (M3roToBUTENS);

MapKa aAre3moHHOro cocTaBa;

NPMEMOYHbIE NMoKasaTenu n UX YUCNOBbIE 3HAYEHUS, NepedeHb KOTOPbIX OOMKEH ObITb
yKa3aH B TEXHOJTOrMYECKON JOKYMEHTaUMm npeanpustus (M3rotoButens);

pe3ynbTaTbl UCMbITAHWUIA XapakTePUCTUK NPOYHOCTU ANS BblIOpaHHbIX Nap CoeaAnHSEeMbIX
MaTepuanos.

2.3.5 [MonumepHble KOMNO3ULUOHHbIE MaTepuanbl.

2.3.5.1 TIKM, npumeHAemble B KOPMNYCHbIX KOHCTPYKUUSAX, OOMKHbl YOOBMETBOPSATb
crneayLwmMmMm OCHOBHbIM TpeboBaHUAM:

UMeTb Heobxoammble [N co3gaHua  3PAEKTUBHOM  KOPMYCHOM  KOHCTPYKLMMK
yrnpyrme un MpPOYHOCTHLIE XapaKTEPUCTUKWU, a Takke paboTocnocobHOCTb npwu AencTBUM
NMOBTOPHO-CTaTMYECKUX, ANUTENbHbIX, BUOPALMOHHBIX 1 yAAPHbIX HArpy3oK;

COXpPaHATb CBOW YNpYrue v NPOYHOCTHbIE XapakTePUCTUKK, a Takke paboTocnocobHOCTb
B 3afaHHbIX npegenax B TeYeHWe ANUTENbHOM 3SKChnyaTauum B BOAE M PasfUYHbIX
KNmaTmMyeCcKnx ycrioBusx B TedeHne He meHee 20 ner;

MMETb HN3KOE BOAOMNOIMOLLEHNE N BbICOKYIO BOOOCTOMKOCTb B MOPCKOW BOAE;

obnagatb CTOMKOCTBIO MpWM  BO3OENCTBUM Macro-, HedpTenpoayKTOB U MOPCKMX
Bronornyeckmx opraHM3moB.

TpeboBaHuA Kk NOXapoonacHbIM CBOMCTBaAM OMNPeAensitoTcsa B 3aBMCUMOCTM OT Tuna
cygHa u nonoxeHun npaeun PC, Ha koTopble 6bin ogobpeH NpoekT cygHa.

2.3.5.2 TexHonorua nepepaboTkm [1KM B KOpnycHble KOHCTPYKUUKW, WX CBA3U U
anemMeHTbl 4OMKHa obecnevmBaTh crneayoLlee:

N3roToBNEHNE MaTepuara B COCTaBe KOHCTPYKUMM C TpebyeMbiMU XapakTepucTukamu;

cTabunbHOEe BOCNPOUN3BEAEHNE ITUX XapPaKTEPUCTUK MPU TUPAXKNPOBAHUM KOHCTPYKLMIA;

BbICOKOE Ka4yeCTBO M3roToBreHnsa 6e3 HegonycTMMbIX AedeKTOB (pacCroeHnii, pakoBuH,
HENMOTHOCTW YKNaakn 1 T.4.);
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BO3MOXHOCTb MPUMEHEHNS MeTOAOB 3aKkpblToro dopmoBaHus (MeToda WHAY3MK,
RTM-meTOoOOB M Ap.) U CPEeACTB MexaHU3aLUmn.

2.3.5.3 [ns uarotoBneHnsa KOHCTpyKummn n3 NKM gonyckaetca npuMeHeHue crneayroLmx
MeTO/OB:

KOHTaKTHOro qoopmMoBaHus;

3aKpbITOro (BakyyMHOro) OpmMoBaHus, K KOTOPbIM OTHOCATCA MeTOA4 WHY3un wn
RTM-meToabl;

HanbINeHns;

dOpMOBaHMSA Ha OCHOBE NPEnperos.

2.3.5.4 Tpn BbIGOpPe MeToAa W3rOTOBMEHUS KOHCTPYKUUA HeobXxoaumo yyuTbiBaTb
CTeneHb OTMaXEeHHOCTU OAaHHOW TEeXHOMorMmM Ha npeanpustumn (M3rotoBuTene), Hanuuve
KBanmuunpoBaHHOro nepcoHana n Heobxogmmoro obopygoBaHus.

2.3.5.5 [ns n3rotoBneHust KOPMyCHbIX KOHCTPYKLUMIA CYOOB U UX CBA3EN PpEKOMeHOyeTCs
NPUMEHATL NPENMYLLECTBEHHO MeTO 4 UHMY3UN.

[na wnsrotoBrneHuss oOTAENbHbIX 3NEMEHTOB KOHCTPYKUWW [oMycKkaeTcs MNpUMEHATb
RTM-meToapbl.

2.3.5.6 MeTon KOHTaKTHOro {OPMOBaHUS [OOSMKEH MNPUMEHATLCS B TeX panoHax
KOHCTPYKLMKN, rge UCNonb3oBaHWe MeToda WHMY3MM HEBO3MOXHO MUNM HeuenecoobpasHo,
Hanpumep, B y3nax CoeanHEHNA NNn B panoHax YCUNeHW.

2.3.5.7 MeTtog HanblneHuss OONYyCKaeTCa NPUMEHATb ANA M3roTOBMEHUSI KOPMYCHbIX
KOHCTPYKLUMIN U UX OTAENbHbIX CBA3EW, Ha KOTOpble He pacnpocTpaHstTca TpeboBaHuA
K MPOYHOCTM M XKECTKOCTU (He YyYUTbIBAKOTCH B pacyeTax NpPOYHOCTH).

Mpouecc HanbINEHUA [OMKEH MNPOM3BOAUTLCA B COOTBETCTBMM C  TEXHOSTOMMYECKOM
NHCTpyKumen. MNpun aTomM anuHa BorokoH (chops) gomkHa HaxoanTbesa B AnanadoHe 10 — 30 mm.
HanbineHve pekomeHOyeTca BbINOMNHATL cnosMu. locrne HanblneHus Kaxaoro cnos gormkHa
NPON3BOANTLCA €ro NpokKaTka Ans yaaneHus Bosayxa 1 ynioTHeHUs Matepuana.

2.3.5.8 ®dopmoBaHMe Ha OCHOBE MpenperoB AOMyckaeTcs NPUMEHATb ANA KOpnycoB
CcyaoB 00 15 M, a Takke 4ns 35IEMEHTOB U CBSA3EN KOHCTPYKLMIA, COrflacoBaHHbIX ¢ Pernctpom.
Mpenpern no cBoMmM CBOWCTBAM OOSDKHbI yOOBMNETBOPATL TpeboBaHUSAM, NpeabsBAsieMbiM
K ero KOMMOHEHTaM — apMUPYIOLLIEMY MaTepuany u CBA3yoLLLEMY.

2.3.5.9 Metoabl hopmoBaHUSA OOIMKHbI ObecrneymMBaTb OMNTMMAllbHOE COOTHOLLUEHWE
MeXay apMupyloLWwmnM Matepuanom 1 CBA3YKLWUM ANs NonyvyeHus Hambonee onTuManbHbIX
CBOWCTB MaTepuana.

2.3.5.10 Pexxumbl oTBEPXKOEHUSA, KOTOPLIE MPOBOAATCSA NPU NOBLILLEHHLIX TEeMNepaTypax,
He OOSMKHbI MPMBOANTE K BOMbLLMM OCTaTOYHbIM AeopMaumaM 1 HapyLLEHNIO LEeNOCTHOCTH
KOHCTpYyKUMWU. B cnydae, eCnu KOHCTPYKUUS SBASETCA TPEXCMOMHOMW (MHOrOCHOMHOWM)
B 3anonHuTene Tuna neHonnacta He AOSMKHO MNPOoUCXoauTb HeobpaTUMbIX WU3MEHEHWN,
NPUBOOALLMX K CHDKEHUIO €r0 MPOYHOCTHbIX U yNpyrnx cBoucTB (cm. 2.3.3.11).

2.3.5.11 na TIKM pormkeH ObiTb onpedeneH nepeyYeHb OCHOBHbLIX XapaKTEPUCTUK,
yKkasaHHbIx B Tabn. 2.3.5.11. MNMpwu atom, gna NKM Ha ocHoBe CTeKno- 1 yrneBOsiokHa Takue
XapaKTEPUCTUKM AOIMKHbI ObITb HE HUXKE, YeM yKka3aHo B Tabn. 2.3.5.11.

Tadbnunuya 2.3.5.11
OCHOBHBbIe qmsuko-MexaHqucme XapPaKTepuUCTUKU CTEKno- U yrnennactukoB

Apmupytollee BOMOKHO
Twn MNMKM YrnepogHoe CTeKnoBOnoKHO
BOJTOKHO

OTHOocuTENbHOE coepXaHne apMupytoLLero He meHee 0,3 He meHee 0,25
Martepmana no macce, %
Mogaynb HopmansHou ynpyroctu, Ma He meHee 30 He meHee 4,5
Mogaynb casura B NOCKOCTM apmMupoBaHus, Mla He MeHee 2 He MeHee 2
Mpegen npoyHoOCTM Npu pacTtskeHmn, MlMa He meHee 85 He MeHee 63
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ApmMupytoLLiee BOJTOKHO
Twvn MNMKM YrnepogHoe CTeKknoBOIOKHO
BOJIOKHO
Mpeaen npodHocTy npu cxatuu, MlMa yCTaHaBnMBaeTcs yCTaHaBnMBaeTcs
npon3BoguTeNnem npousBoguTenem

2.3.5.12 CHmxeHne ynpyrux u nNpovHOCTHbIX xapaktepuctuk NMKM nocne AnuTenbHOro
BO3eNCTBUSA AKCMNyaTauMOHHbIX PakToOpoB A0SPKHO COCTaBNATh:

Ans Mmoaynen HopmarnbHoW ynpyroctu n casura — meHee 0,5 % B rog;

O55 NPOYHOCTHBIX XapakTepuctuk — meHee 1 % B roa.

2.3.5.13 BogonornoweHnune MNKM npun gnutensHom npebbiBaHUM B MOPCKOWM BOAE Mpu
HOpMarsibHOM JaBfEeHUN OOMMKHO MMETb CrieaytoLmne nokasaTtenu:

He Gonee 0,15 % oT Beca maTepmana 3a 24 4 BO34eNCTBMSI MOPCKOW BOAbI;

He 6onee 3,0 % oT Beca maTepvara nocrne BO3AenCTBMA MOPCKON BoAbl B TedeHne 30 cyT.

2.3.5.14 lNMpo4vHocTHble 1 ynpyrve cBoucTtBa KM npu pasnuyHbiX BuAax CUMOBbIX
BO3OENCTBUN (KPATKOBPEMEHHBIX, MOBTOPHO-CTAaTUYECKNX, OJIUTENbHBLIX U T.4.), @ TaKkke
nocrne yBMaXHEHUS U MPU OENCTBUM MOBbLILWEHHbLIX TemnepaTyp AOMKHblI OnpeaensiTbes
B pesynbTaTe  UCMbITAHWW  NO METOAMKAM, YKa3aHHbIM B TUNOBOW  MNporpamme
(cM. mpunoxexHue 2).

2.3.5.15 UsrotoBneHne KoHCTpyKuun u3 KM [OomkHO OcylecTBNATbCA COBMECTHO
C KOHTpPONEeM KadecTBa WX WU3rOTOBMEHUS Ha BCEX CTagusiXx TEXHOMNOrM4eckoro npouecca
B COOTBETCTBUMN C AENCTBYHOLNUMU PYKOBOAALLMMWN JOKYMEHTAMM.

MpumeHsieMble MeTodbl KOHTPOMA KayecTBa [AOIMKHbl BbISIBNSATb  HEOOMyCTUMbIE
OTKITOHEHMS OT TEXHONOMMYECKOro npouecca, B TOM Yncne pasHble TUnbl 4edeKkToB, KOTopble
MOTYT CHM3UTb NPOYHOCTb M PAaBOTOCNOCOBHOCTL KOHCTPYKLIMW.

2.3.5.16 Pernctp moxeT Npom3BoauTb BbIOOPOUYHYIO NMPOBEPKY KaydeCcTBa WU3roTOBNEHUS
KOHCTpyKuMA u wmsgenun mn3 KM, no pesynbTtataMm KOTOPOW MpUHUMAETCs pelleHue
00 opobpeHun matepuana.
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3 KOPMYC N HAQCTPOWKU CYOOB

3.1 KOHCTPYKTUBHbIE TUIMbl KOPIMYCOB U CUCTEMbl HABOPA

3.1.1 [Ona obwwuBkn kopnyca (HactunoB nany6 wn nonotHuw, nepebopok)
pekoOMeHAYyeTCa MNPUMEHATb creaylowme BapuaHTbl WX KOHCTPYKTUBHOMO WCMOMHEHUS
(c™m. puc. 3.1.1):

.1 obwwBKa O4HOCNOMHON KOHCTPYKLMK:

n3 ogHopopaHoro NKM Ha ocHoBe 0AHOro TMna apMmnpyroLLIero MaTtepuana;

n3 HeogHopoaHoro KM Ha ocHoBe OByX (pexe Tpex) pasHbiX Mo TNy MaTepuarios,
Hanpumep, U3 CTEKNOTKaHEN Pa3HoOro PUCYHKa NrneTeHns 1 CXxeM apMupoBaHng;

n3 rmbpuagHoro MKM Ha ocHOBe apmupylWMX MaTepuanoB pasHOW XUMUYECKON
npupoabl, HAaNpPUMep, U3 CTEKIOTKAHW 1 YriepogHoro BofokHa (cm. 1.2.2);

.2 0oblWMBKa TPEXCMONHOW KOHCTPYKLUMM C HECYLUMMW CrOsSIMA U3 OOHOPOAHOrO,
HeogHopogHoro unu rmbpugHoro NMKM u cpeaHMm crnoem M3 ChfoWHOro 3anosfiHuTens,
B Ka4eCTBE KOTOPOro pekoMeHayeTcs npumeHaTb neHonnactel MNBX vunun MIY;

.3 obLwmBKa TPEXCITOMHOM KOHCTPYKLUKW, CPEeOHWIA CIOW KOTOPOW BbIMOSHEH M3 CITIOEB
3anonHUTend, apMmMpoBaHHOIO CroaMU apMupytoLLero matepmana. B kayectse 3anonHutens
B JA@HHOM Clnyyae pekoMeHayeTcsl NPUMEHSATb NEerkoBecHbIn maT (cMm. 2.3.3.4).

LA AN I A AR FEA AP A ANRIAARI A AR AN
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Puc. 3.1.1
KOHCTPYKTUBHbIE CXeMbl OOLIMBKM KOpryca (HacTunos nany6 n nonoTtHuw, nepebopok) ns MNMKM:
a) o6LIMBKa OOHOCMONHON KOHCTPYKLMK; 6) OBLUMBKA TPEXCNONHOW KOHCTPYKLMW CO CMSOLUHBIM 3anofHUTEneMm;
8) obLuMBKa TPEXCIOWNHOW KOHCTPYKLUW C 3anONHUTENEM, apMMPOBaHHbIM NMOCMONHO
1 — Hecywme cron; 2 — 3anornHUTenb; 3 — apMupyioLLve croun

3.1.2 [MpuMeHeHne TPEexCrIoMHOW KOHCTPYKUMW ANna OBLMBKM Kopryca MOXeT ObiTb
ponyuwieHo PermctpoMm npu Hanuuuu Ha nNpeanpustum  (M3rotoBUTENE) OTRaXKeHHON
TEXHOIOMMN ee W3rOTOBIIEHUA W MNPOBEPEHHbIX METOAOB KOHTPOMNs KavecTtsa [Ans
obecnevyeHns NPOYHOro CoeIMHEHNS BCEX COEB B €4UHYIO MOHOSUTHYKO KOHCTPYKLMIO.
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Puc. 3.1.3

CucTtembl Habopa kopnyca cyaHa:
a) nonepeyHasi cuctema Habopa; 6) cMellaHHas, NPOAObHAs C pacnonoXxeHneM 6anok No AHWLLY U BepXHei
nany6e; 8) cMelLaHHasi, C HeNPePbIBHLIMU UM UHTEPKOCTENbHLIMU NONepeYHbIMU BankamMu No AHULLY U BEPXHEN
nany6e; &) cMellaHHasi, ¢ paMHbIMK NonepeYHbIMU Gankamu.

3.1.3 O6wwuBka Kopnyca gormkHa ObiTb NOAKPEensieHa n B 3aBUCMMOCTM OT B3aUMHOIO
pacnonoXxeHusi 6anok MoXxeT NPUMEHATLCS crneaytoLlas cuctema Habopa (cm. puc. 3.1.3):

nonepeyHas nNpu pacnosioxeHun Bcex 6anok B NAIOCKOCTA LUNAHIOYTOB 3a UCKNIOYEHNEM
BEpPTUKanbHOro kuns (cm. puc. 3.1.3, a);

CMeLLaHHas — nonepeyHas no 6opTtam, a No AHuuy (BepxHen nanybe):

npoAonbHasa ¢ pacnonoxexHvem 6anok Baosns kopnyca (cm. puc. 3.1.3, 6);

CMeLUaHHasi C HenpepbIBHbIMA UMW UHTEPKOCTENbHbIMM  NonepeydHbIMn - Bankamu
(cm. 1.3.5, puc. 3.1.3, 8);

CMeLLaHHasi ¢ paMHbIMU nonepeYHbIMu cBA3siMy (cM. puc. 3.1.3, 2).

Mpn cmewaHHon cucteme Habopa MonepeyHble CBA3M MO OHUWY W nanybe [OomKHbI
pacrnonaratbCs B MOCKOCTM LUMaHrOyTOB.

3.1.4 Tlpu BbIGOpE KOHCTPYKTMBHOrO TMNa KOpnyca CyAHa, BKO4Yas ero cucremy
Habopa, AOMKHbI YYNTbIBATLCS crneaytome hakTopbl:

HasHa4yeHve u pasmep CyaHa;

YCNOBWS 3KCNyaTaumu,;
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TpeboBaHus K Becy Kopryca M HeobGxoanmmocTb obecneveHns ero obLien n MecTHOM
NPOYHOCTU, a TaKKe XKeCTKOCTH;

TPYOOEMKOCTb NOCTPOMKU KOopryca CyaHa;

KONM4yecTBO Cyf0B B CEpUM U T.4.

3.1.5 [Ons cygoB gnuHom oT 15 pgo 70 M MMHMManNbHasi BenMYMHA  LWINaumm
nonepe4vHoro Habopa ¢ yyetom TpeboBaHun 1.3.4 npuHMMaAETCSA PaBHOM:

O5151 KOPNyCOB C OAHOCMOMHOM 06LwmBKon — 500 MM;

O51s1 KOpNycoB € TpexcronHon obwmskon — 1000 mm.

B dopnuke gomkHa NnpMMeHATbCS nonepeyvHasa cucteMa Habopa, a ykazaHHble BENUYUHDI
LWNaumm JOmkHbl ObiTb YMEHbLUEHbI 4O CNeAyLWmMX 3HaYEHWI:

O5151 KOPNyCOB C 04HOCOMHOM 06LwmBKon — 400 mMm;

A5 KOPNYCOB C TPEXCNONHON obLwimBkon — 800 Mm.

3.1.6 Bblbop cuctembl Habopa Koprnyca CygHa W BenNUYMHA LWNauMi  OOSMKHbI
060CHOBbLIBATLCS MPOEKTaHTOM Ha OCHOBaHMM pacyeToB OOLWEer U MEeCTHOW MPOYHOCTH
Cy4eToM (pakTopoB, YyKasaHHbiXx B 3.1.4. [lpu 9TOM cnegyeT nNpuAEpPKMBATLCA
HWXXeyKa3aHHbIX pekoMeHaaL .

MonepeyHyto cuctemy Habopa Kopryca pekoMeHOyeTCs NPUMEHSTb:

C OAHOCIOWHOM OBLWIMBKOW ANst CyaoB AnuHom L < 20 wm;

C TPEXConHOM o6LIMBKON ONsi CyaoB AnnHom L < 30 m.

CmelwaHHyto cuctemy Habopa kopnyca C O4HOCHIOMHOW MW TPEXCNOWHOW O6LLMBKOM
pekoMeHAyeTCs NPUMEHATb ANs CyaoB AnMHon L = 30 m. Mpu BbIGOpe KOHCTPYKUUKN OBLUMBKN
HeoOX0ANMMO YyuMTbIBaTb, YTO TPEXCIOMHasi OOLIMBKA MO CPABHEHMIO C OOHOCHOWNHOM
NMO3BOSISIET COKPATUTbL KOnmMyecTBo 6anok Habopa 1 COOTBETCTBEHHO Y310B UX NEpeceYveHnin
(cm. 1.3.4), a Takke CHU3NTb BEC KOHCTPYKLUMM C y4ETOM YCIOBUIN, NPU KOTOPbIX OHA MOXET
ObITb peanuaoana (cm. 3.1.2).

CwmeLuaHHyto cuctemy Habopa kopnyca ¢ NPOAOSIbHbIM PacnosnioKeHnem 6anok No gHULLY
Kak C OQHOCITOMHOWN, TaK U C TPEXCMNOMHON OBLLMBKON, pEKOMEHOYETCA NPUMEHATL AN CYAOoB,
B T.4. BbICOKOCKOPOCTHbIX AnuHon L = 15 + 20 m. B nocnegHem cnyyae ponb 6anok moryT
nrpatb NPOAOIbHbIE PefaHbl.

3.1.7 [Ona Ganok Habopa [OMKEH NPUMEHSATLCA MNPEeMMYLLECTBEHHO [1-06pa3sHbIn
npodunb UM ero pasHoBMAHOCTL — TpaneumeBnaHbii npodunb. 3TN Npodunmn coctoaT n3
3anonHuTens («cepgedHvka») n ero obcpopmoBkn, obpasytoLen cBoOOAHbIV MOSACOK U CTEHKU
Bankn, nepexogsawimne Bo doniaHubl, NOCPEACTBOM KOTOPbIX OCYLLECTBISAETCH coeauHeHne 6ankm
c obLumBKON kopnyca (HacTuroM nanybsl, nonoTHUWem nepebopku) (cm. puc. 3.1.7 a, b6).

Bbilweyka3zaHHble NPOMUNN MOryT HE UMETb «CEPAEYHMKAa», 8 (POPMOBAHUE NX CTEHOK U
cBOBOOOHOrO nosicka Npom3BoaMTCA Ha odopmuTene ¢ obpasoBaHmMeM driaHueB, MO0 OHU
BbINOMHAOTCS B BUAE OTAENbHOM 3aroTOBKW, KOTOpas COeAMHsieTcs € OOLIMBKOWM Kopryca
(HacTunom nany6bl, nonoTHUweM nepebopkn) Ha NPUGPOPMOBOYHbBIX YrOSbHUKAX.

3.1.8 [MpumeHeHune Banok T-obpasHoro npodunsd, a Takke [-obpasHoro npoduns,
AonyckaeTcst B TOM cfnyyae, korga OHM OLHOBPEMEHHO MOTYT BbINOMHATL (PyHKLMKM Ganok
dyHoameHTa (cM. puc. 3.1.7 8, 2).

CoeanHeHne 6anok AaHHbIX npodwunen ¢ obwmBkom Kopnyca (HacturioMm nanybsbl,
nonoTHuLem nepedopkun) NPon3BoaMTCA Ha NPUAOPMOBOYHBLIX YrOfIbHUKAX.

3.1.9 PekomeHgaumun MO KOHCTPYKUMSM OOLWIMBKM (HacTunoB nanyb, nonoTHULLY,
nepebopok) n 6anok ykasaHHbIX Npodunen, BKoYasa COCTaB U CTPYKTYPY apMUPOBAHUA MX
3NeMeHTOoB, npmeegeHbl B 3.2.1 — 3.2.3.
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3.2 KOHCTPYKUUA KOPIMYCA

3.2.1 HapyxHasa obwmBKa.

3.2.1.1 OpHocrnonHas obLumBKa.

A Onsi  OgHOCronHoM OoOWwKMBKM Koprnyca cygoB anivHonm 15— 70 M OOSmKHbI
NMPUMEHSTLCA POBUHIOBbIE W MyIbTUAakcuanbHble TkaHu. [lpu BbibOpe TuMnNa uM Mapkm
apMupylowero marepvana HeobxogMmo yuuTbiBaTb CMOCO6 yKNadkMm maTepuana u
TEXHONOrnw GOpPMOBaHUSA M3 HEro OOLLMBKM C MCMONb30BAaHMEM METOLOB KOHTAKTHOrO WUnu

BaKyyMHOro CbOpMOBaHVIFI;

a)

0::
::
::
ot

PO
oSSR
PR OSIRIITIRS
SRR
R
1902650 %% % %% % %%

8) 2)
!é-iéé:;:sgﬁ':*:t:-: 4
A
5 % — >
He ]
o ]
ol o
= <]
o é
4 o
i S
b %
o
o
2
e o e R ey T ey rye
e e et 2 e et e e e 2 % et
Puc. 3.1.7

KoHcTpykTUBHbIE CXeMbl 6anok Habopa:
a) 6anka MN-o6pasHoro npocunsi; 6) pasHoBUAHOCTL MM-06pasHoro npodunst — TpaneuneBUaHbIN Npocune;
8) 6anka T-o6pasHoro npoduns; 2) 6anka M-o06pasHoro npodunsi
1 — o6cbopmoBKa Npoduns; 2 — 3anonHUTENb (cepaeyHuk) npoduns; 3 — donaHupl; 4 — 6anka;
5 — npndOpMOBOYHbIE YrOnbHUKK; 6 — 06LwMBKa (HacTWn Nany6bl, NONOTHMLLE nepebopkm)

2 ans cynos anuHon 15 — 20 M nonoTHULLA TKaHeW goryckaeTcs ykrnablBaTb Kak
BOONb, Tak W nonepek kopnyca. Cxema apMupoBaHusi OOWMBKM O0MMKHA ObiTb
napannensHon — [(0°/90°)] ¢ opueHTaumen HanpasneHus 0° (ocHoBbI) BOOMb 06pasytoLLen
o6WwmBKN NN BAONb ee Hanpasnswowen. B nocnegHem cnyvae B TKaHSX C apMUPOBaHUEM
0°/90° paspbiBHas Harpyska B HanpasrneHun 90° (yTka) JormkHa OblTb He HWXe Harpysku
B HanpasneHuun 0° (OCHOBBI);
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3 ans cygoB gnvHon ©onee 20 M yknagkKy MOMOTHULL TKaHEW pekoMeHayeTcs
npov3BoaAuTb Nonepek kopnyca. B gaHHOM crnyyae AorkHa MPUMEHSTLCA napanienbHo-
anaroHanbHas [(0°/+45°/90°/-45°)] cTpyKTypa apMMpoBaHus O6LUMBKK, KOTOpasi MOXET ObITb
peanusoBaHa nNyTeM NpMMEHeHUs ABYX BWOOB TKaHen — BuakcmanbHOW C apMUpOBaHWEM
(0°/90°) n gnaroHanbHoOW ¢ apmupoBaHnem (+45°/-45°), nMbo Ha OCHOBE KBagpOaKCHMaribHOM
TKaHW, umetoLLen 4 HanpaeneHus apMmmpoBaHus (0°/+45°/90°/-45°);

.4 B Cny4ae NpMMeHeHus AByX BUOOB TKaHewn ¢ apmupoBaHunem (0°/90°) n (+45°/-45°),
a Takke OnM3KoM WNX MNOBEPXHOCTHOM MMOTHOCTbID, KOMMYECTBO CrI0OEB BTOPOW TKaHU
onpeaensaeTcsl U3 ycroBusl, YTO CyMMapHas TOMLWUHA ee CNOoeB, MPONUTaHHbIX CBA3YHOLLUM,
npuHumaeTtcs pasHon (0,4 — 0,45) TonwmHbl o6wmBkK. Npn 3TOM MOryT ObITb peann3oBaHbl
ABa BapmaHTa pacrnosfioXeHWs CroeB 3TUX TKaHEN No ee TOMWUHe:

paBHOMepHoe, korda cnoum TkaHu (0°/90°) paBHOMEPHO YepeayTcs CO  CNosiMu
anaroHanbHouW TkaHu (+45°/-45°), npnyem 2 —4 crnos nepBov TKaHW (B 3aBUCMMOCTU
OT TOMLLUMHbI OBLLMBKM) AOSMKHbI ObITh YNOXEHbl HA BHELLUHUX MOBEPXHOCTSAX OBOLLNBKMY;

naketHoe, korga cnou TkaHm (0°/90°) cobuparoTca B nakeTbl, pacnonaraemble Ha
BHELLHUX NOBEPXHOCTAX OOLWMBKY, a crnon TkaHu (+45°/-45°) pacnonaratotcs Mexay HUMK;

.5  npu MCMNOMNb30BaHUK KBagpoakcuanbHbIX TKaHewn C apMMpoBaHMeM
(0°/+45°/90°/-45°) Heobxogmmo, 4TOObI CymMMa MOBEPXHOCTHOW MAOTHOCTU pPOBHMLUDI
B HanpasneHuax apmupoBaHus (0°/90°) 6bina NnpmMbnmManTenbHO paBHa (C pasHuuen 4o 15 %)
3TON cymMe B HanpaneHusax (+45°/-45°);

.6 npu dopmoBaHMM OOWMBKN 2 —4 nepBblX W MNOCMAEAHUX CIIOEB TKaHW
(B 3aBMCMMOCTW OT TOMLWMHbI OBLUMBKM), PACMOSIOXEHHbIX Ha €€ BHELUHWX MOBEPXHOCTSX,
YKnazKka OCyLLEeCTBMNSETCA N0 CTbikam (MO OCHOBE) C NEPEKPOEM BENMMYNHON HE MeHee 50 MM,
a nonasam (nNo ytky) — 6e3 nepekposi. [lpyu 3TOM NEpeKkpon LOMKEH BbINOMHATHCS
B HanpasneHun oT Hoca B kopMy. OcCTanbHble Crou yKnaablBaloTCA NO CTbikaM M nasam 6e3
nepekposi (cm. puc. 3.2.1.1.6).

Teopemuyveckasa aunus HO

So
Kopma
Hoc

50 150 100 150

J)
|

Puc. 3.2.1.1.6
CTpykTypa 0aHOCMNOMHON OBLINBKK KOpryca cyaHa

B kaxkgom crnoe CTbIkM 1 nasbl TKaHW OOIMKHbI OblTb pa3HeCeHbl OTHOCUTENBbHO COCEOHNX
cnoeB He meHee 4yeM Ha 100 mm. CoBMelleHME CTbIKOB M Ma30B B OJJHOM CEYeHuun
JonyckaeTca He MeHee 4yeM vyepes 5 cnoes;

.7 TonwmHa OOWMVBKA s B CpedHen 4acTu Kopryca cygHa onpeaensieTcs Kak
MakcMmarbHOe 3HayYeHne M3 OBYX BENUYMH s = max(Sg, Ss), A€ Sq, S¢ — TOMLMHA 0OLINBKY,
onpegengemas no rpagukam Ha pwuc. 3.2.1.1.7-1, ncxoaa wm3 3agaHHbix TpeboBaHun
K X€CTKOCTU M MPOYHOCTU COOTBETCTBEHHO.
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Mpn 3TOM MUHMManbHas TOMWMHA s OOLWMBKM KOpryca B panoHax AHvwa un 6opToB
B CpegHen 4YacTu CyaHa He AOmkHa OblTb MeHbLUe 3Ha4YeHUNn, onpeaeneHHbIX No rpadukam
Ha puc. 3.2.1.1.7-3 B 3@aBUCMMOCTW OT ANUHbI CyaHa Mexay nepneHankynspamm L.

B HOCOBOW 1 KOPMOBOW OKOHEYHOCTAX Kopryca CyaHa AaHHble TOMWWHBI AOSMKHbI BbITh
yBenu4yeHbl, kak MUHUMyM, Ha 20 %, a AnA CKOPOCTHbIX Cy[OB, KOTOpble WUCMNbITbIBAKOT
GonbLuve Harpysku OT CeMUHra, ToNLWMHa OBLIMBKM B HOCOBOW OKOHEYHOCTW CyAHa AOMKHa
ObITb yBENMYeHa, kak MMHUMYM, Ha 40 %.

Bbibop TOMWMH OOWMBKM KOpnyca [AO/MMKEH OblTb MNOATBEPKAEH MPOEKTAHTOM
Ha OCHOBaHWW pe3ynbTaToB pacyeToB O6LLEe U MECTHON NPOYHOCTU KOPMyCa;

.8  yBenuyeHue TosnwunHbl OBLLNBKM AOMKHO NPOM3BOANTLCS Kak MOXHO 6onee nnaBHO
nyTem BBeOEHUS AOMOSTHUTENbHbLIX CIOEB TKaHW BHYTPb MakeTa OCHOBHbIX CIOEB, KOTOPble
ABNAOTCA HENpepbIBHbIMW, a8 €€ yMEeHbLUueHWne — nyTeM yAaneHust 4acTu CroeB BHYTPU
naketa. Cnown, KOTOpble BBOOATCA WNU YOANAKTCH, PEKOMeHOYyeTcs 4epenoBaTb
C HenpepbIBHbIMY CIIOSIMU.

CeyeHus, B KOTOPbIX HAYMHAKOTCA UM OBPLIBAKOTCSA CROW TKaHW, JOMKHbI OblTb pasHeCceHb!
OTHOCUTENbLHO Apyr Apyra Ha paccTtosiHie He meHee 4dem 50 mm. lNpu atom gnvHa A,
B Npegenax KoTopoW TOSMWWHA OOWMBKM NNaBHO M3MEHSAETCs, AOMKHa YAOBNETBOPSTb
crneayoLemy yCrioBuio:

A> 15 X (51 — Sy),

rae (S, —S,) — nepenag TonwwmH obwmekm (cM. puc. 3.2.1.1.8);

.9  rOpv3OHTanbHbIN KWMb W LIUPCTPEK POPMUPYETCA MyTEM HaroXeHus naketa
OONOSHUTESbHBIX CIIOEB TKAHW MEXAYy OCHOBHbIMM CIOSAMW, MOCne LOCTMXKEeHUn 75 %
TONWMWHbBI OOLLMBKM B panioHe 3Tux ceasen. [lonyckaeTcst FOpM3OHTarnbHbIA KAMb U LUMPCTPEK
HabupaTb NyTemM yKNagku CrnoeB TKaHW Ha OCHOBHYyIO OOLMBKY B TOM criyyae, ecnv ans
N3roTOBMEHNSI OOLUMBKN NPUMEHSAETCA METOA MHADY3UN.

Kaxgbih nocneayrowmin cnon TkaHu, o6pasyroLnii ropu3oHTanbHbIA Kb U LUMPCTPEK,
OOIMKEH nepekpbiBaTb MO WMPUHE Mpeabliaylwuin He MeHee 4Yem Ha 5 mm. [lasbl n CTbikM
AONOMHUTESbHBIX CNOEB AOMXHbl ObITb pasHeceHbl OTHOCUTENbHO APYr Apyra, a Takke
OTHOCUTENBbHO CTbLIKOB M MAa30B OCHOBHbLIX CMOEB He MeHee 4eM Ha 50 mm. CoBmelleHne
CTbIKOB M Na3oB [OOMOMHUTENbHBIX CIOEB B OAHOM CEYEHMM [OMYyCKAeTCA He MEHee YeMm
yepes 5 cnoes;

.10 B ka4yecTBe apMupytoLLero matepmana npn opMMpoBaHMM rOPU30OHTANbHOMO KU
M WKMpCTpeKa peKoOMEHAYeTCA TMNPUMEHSATb POBUHIOBbIE WM  OuakcuanbHble TKaHW
¢ apmuposaHueMm (0°/90°) ¢ ycmneHHon NpOYHOCTLIO B HanpasneHmmn 0°.

Cnon TKaHM B TOPU3OHTANIbHOM KUMe W  LWIMPCTPEKe [OOSPKHbl  yKadbiBaTbCs
HanpasneHnem 0° BAOMNb KOPNyca;

.11  TOnWMWHA ropmM3oHTaNbHOrO KW OOSMKHa NMpUHUMAaTbCA He MeHee 4yeM Ha 50 %
Gornblue TONWMHbI OOLWNBKN AHWLLA, a ero WupuHa — He MeHee 40 ero TonwmHam, cymTas
Ha o6a GopTa. Npn 3TOM JaHHas LWMPUHA rOPU3OHTANbHOIO KUMSA yKka3aHa Ha YpOBHE €ro
MOMHOM  TONWMHbIL.  YMEHbLUEHME TOMLWWMHbI  HaKNagkn pPekoMeHOyeTCsl  BbINOSHATb
cnegywowmm obpasom: n3aMeHeHne TOMNWMHBI Ha 5 MM OOSMKHO MPOM3BOAUTLCS Ha LUMPUHE
(c ogHOW CTOpPOHLI) He MeHee 50 MM npu ycnoBun cobntogeHnss TpeboBaHMA NO NEPEKPOIO
cnoes (cMm. 3.2.1.1.9).

12 TOnwWMHa WKnpCcTpeka OormkHa npuHMMaTtbes Ha 40 % 6onblie TonwmHel 6opTa, a ero
wnpnHa — pasHon 40 TonwMHaM. YMeHblUeHue TOMWWMHbI  Haknagku  WupcTpeka
pPEKOMEHAYETCS BbIMOMHATL TaK Xe, Kak U B TOPU30OHTANbHOM Kune.
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Puc. 3.2.1.1.7-1
pachumkm 3aBUCUMOCTN OTHOLLEHUSI MaKCUManbHON ANUHBI [, M, ONOPHOrO KOHTYpa NNacTUHbI K €€ TOSLMHE s,
(Ss), M, OT OTHOLLEHNSI CBOWCTB MaTepuana E,, o), Mla, nnactuHel K pac4eTHOMY [aBMEHMIO p.
E, — pacyeTHbIN MoAyMb HOpMarbHOW YNpyrocTi MaTtepuana obwmeky, MMa;
0(x), — MMHMMAarbHOE 3HayYeHue nNpeaena NpoYHOCTM MaTepuana obwwueku, Mra;
l, — ANviHa ONOPHOTO KOHTYpa MfacTUHbI, onpeaensiemas B COOTBETCTBUU ¢ puc. 3.2.1.1.7-2.
a — TpebosaHmne no gonyckaembiM npornbam [w] = 1/50- 1, [w] = 1/100 - L,;
6 — TpeboBaHmne No gonyckaeMbIM HanpsxeHnsm [o] = 0,360,
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Puc. 3.2.1.1.7-2
Onpepnenexune An1Hbl OMOPHOTO KOHTYpa NNacTuHel 06winekM ¢ 6ankamn Habopa pasHoro npodunst: Iy — wnaums
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Puc. 3.2.1.1.7-3
3aBMCMMOCTb MUHMMATTbHON TOSLLMHbLI OO4HOCIOWMHBIX KOHCTPYKLMIA OGLUMBKK Kopryca, HacTuna nanyobsbl
1 nonoTHULY, Nepebopok M3 cTekrnonnacTvka oT ANWHbl cyaHa (L — AnuHa mexay neprneHaukynspamm):
1 — obwwmBka gH1Wa; 2 — obwmnBka 6opTa; 3 — BepxHsia nanyba; 4 — nepebopku



lpasuna knaccugukayuu u nocmpouku Mopckux cydos (4acme XVI)

31
cz50
-l d L v— 1 € - € -
rd
, P 7 ’ "
| — / > 2%
P !f I[ rd
I, rd
5

! !

— A P

Puc. 3.2.1.1.8

CTpyKkTypa 0aHOCMOMHON OBLUMBKN KOpMyca CyAHa B palioHe M3MEHEHUS ee TOSMLWMHbI

3.2.1.2 TpexcnonHas obLimBka.

.1 Onsa Hecywmx CnoeB TPEXCNOMHOM OOLLMBKM PEKOMEHAYETCHA NPUMEHATL Takue e
apMupyloLme matepuarnbl U CTPYKTYpbl apMUPOBaHUS, Kak U Ans OAHOCOWHOW OBLUMBKM
(cm.3.2.1.1.1 —3.2.1.1.5);

.2 B KayecCcTBe cpegHero cnosd MoryT npuMeHATbes neHonnactel MBX u mathl
(cm. 2.3.3.4), kOoTOpPbIE NPY HEOOBXOAMMOCTM MOBbLILLEHNST MPOYHOCTU U XKECTKOCTU MOTYT ObITb
apMMpOBaHbl TKaHbLO, MPENMYLLECTBEHHO POBMHIoBoro tuna (cMm. puc. 3.1.1 6, 8);

3 anst cygoe anuHom 15 M un 6ornee BENUUMHBI MPOYHOCTM HA COBUM OOJDKHbI
COOTBETCTBOBATbL NpMBeAeHHbIM B Tabn. 2.3.3.8.

Onsa cypos anvHon 10 M 1 MeHee AnsA npuBedeHHbIX B Tabn. 2.3.3.8 xapakTepuctuk
3anonHuTenss OObIYHOM MNPOYHOCTM [OMNYCKAETCA CHWKEHWE MUWHUMAarnbHbIX BeSNYMH
npoyHocTn Ha casur go 0,45 Mla gna Bcex afieMeHTOB KOHCTPYKUMK. [N NpOMEXYTOUHbIX
3Ha4YeHun anuHel ot 10 0o 15 M gonyckaemble MUHUMAaTbHbIE BEMMYUHBI MPOYHOCTU Ha COBUT
onpefensanTca NMMHENHON UHTepnonaunen. YkasaHHOe CHUXEHME MUHUMArbHOW NPOYHOCTH
AonycKaeTcst Npy yCroBUWN yOOBNETBOPEHNS KPUTEPUAM NMPOYHOCTN KOHCTPYKLINNA.

YKasaHHble peKkoMeHAauuMuM OTHOCATCS K MEepPeyvUCEHHbIM CBA3SM KOHCTPYKUUW BHE
pPanoHOB YCUMEHUA U COeaUMHEHUN (FTOPU3OHTarbHbIN KWMb, LWWPCTPEK, Yy3en coeuHEHUs
bopTa ¢ nanybon n 1.4.). NS paoHOB YCUNEHWU N COeQUHEHN pekoMeHaaLmm rno BbIbopy
NANOTHOCTY 3aNONHUTENS YKa3aHbl HUXKE;

4 TOnWMHa HeCyLUX CNOeB TPEXCNONHOM 0BLWnBKKN AHMLLA 1 BopTa 6 onpeaensieTcs
no rpacpukam Ha puc. 3.2.1.2.4-1, kaKk MakcumasibHas BenuunHa OBYX 3HayeHun &4, O,
KOTOpble  OnpefenstTcad B COOTBETCTBUM  C YCMOBUSIMU  BbINOMHEHUS  TpeboBaHui
MO XECTKOCTU N NPOYHOCTUN COOTBETCTBEHHO. [1p1 3TOM TOMLLMHY CpeaHero cnos 2h B NepBoM
NpubnmxeHnn pekomeHayeTca npuHuMaTb He MeHee 10 TonwmH Hecywero cnos (2h = 1006).

TornwmHa cpegHero cnos u3 ferkoBeCHoOro Mata, apMUPOBAHHOMO TKaHbIO NPUHUMAaETCH
paBHOM 2h > 66.

Mpn 3TOM MUHMManNbHasa TOMLWMHA HECYLMX CroeB OOWMBKN OOMmKHa ObiTb HE MeHee
yKasaHHOM Ha rpadukax, npuBeaeHHbIX Ha puc. 3.2.1.2.4-2, B 3aBUCMMOCTU OT ANNHbI CyAHa
Mexay nepneHgukynspamu L.

B HOCOBOW 1 KOPMOBOI OKOHEYHOCTSX KOopryca TOMLLMHA HECYLLIMX CNOoeB, onpeaeneHHas
no AaHHbIM rpadukam, 4omkHa OblTb yBenuyeHa, kak MuHUMyM, Ha 30 %. Mpu orpaHnyeHnn
Beca Kopnyca AonyckaeTcsl yBenmyeHmne TOMLWMHbI TONbKO HapY>KHOTO HECYLLIEro Crios;

.5 ropu3oHTanbHbIN KUMb B TPEXCIONHOW OBLUMBKE BbINOMHAETCA NyTEM YTOSLEHWS
BHYTPEHHEr0 HeCyLLEero crnos /vnv BBE4EHUS B CPe4HUIN Crion 3anonHuTens 6onee BbICOKON
NSIOTHOCTM MO CPABHEHMIO C OCHOBHOW 0bLmBKkon (cM. puc. 3.2.1.2.5).
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YTonuweHne BHYTPEHHEro Hecywero  crnod npon3BoanNTCS HadbOPMOBKOW
OOMNOSTHUTESbHBIX CMOEB TKAHW UMM NYTEM BBEAEHUS 3TUX CINOEB MeXAYy OCHOBHbLIMW CIOSMA
TKaHW, o6pasyoLmMmMm 3TOT CrON.

MpuMeHeHne TOro unM WHOro cnocoba BbIMNOMHEHUA YTOMWEHUS, TUM TKaHen,
NpYMeHsieMbIX ANA 9TOM Lenu, a Takke TpeboBaHMA K NepeKkpor AOMONHUTENbHbLIX CNoeB
TKaHW M B3aVMHOMY PaCrofOXEeHUI0 MUX CTLIKOB W Nas3oB, ONpeferigiTcs B COOTBETCTBUU
c nonoxenunsamn 3.2.1.1.9 — 3.2.1.1.11;

.6 TONWWHa BHYTPEHHEro Hecyllero cros &, B panoHe T[OPU3OHTaNbHOMO Kuns
NpUHUMaeTcs paBHOM 8px = 1,568,, a ero wupuHa — Bpg = 5s, rge s — cymmapHas TomnwuHa
TPEXCNOMHON OOLIMBKN BHE panioHa ytonuweHust (cm. 3.2.1.2.4). YkasaHHble reoMeTpuyeckue
napameTpbl MOryT 6biTb OTKOPPEKTUPOBAHbLI HA8 OCHOBaHWW Pe3ynbTaToB PpacHeToB MPOYHOCTY,
KOTOpble Takke MOryT notpeboBaTtb yBENMYeHUs TOMNLWMHbI HapY>KHOro HeCyLLero crnos 84;

.7 WMPCTpeK B TPEXCNOWHOM O6LUIMBKE PEKOMEeHAYeTCHA BbIMOMHATb TaK Xe, Kak U
rOPU3OHTasbHbIN KUIb, T.€. NyTeM YTOMNLWEHNA BHYTPEHHErO HECYLLLero crnosi W/vnm seegeHus
B cpegHui crion 6onee NNOTHOro 3anonHutens. Pa3smepbl ycuneHus obLliMBKU B pavioHe
LmpcTpeKka BbIGUPAOTCs B COOTBETCTBUM C PEKOMEHOAUMAMU AN TOPU3OHTaNbHOMO KUns,
npvBefeHHbIMKn B 3.2.1.2.6.

3.2.2 Hactun nany6 n nnatdopm.

3.2.2.1 OpgHOCNOWHbIN HACcTUN.

.1  OOHOCNOVHBLIA HAacTUN peKkoMeHAyeTcs MPUMEHATb aAnsa nanyd u nnatgopm, Ha
KOTOpPbIX YCTaAHOBIEHO Tskenoe obopyaoBaHue, Tpebytollee KpenneHuss K HacTuny wu
noakpennsowum ero 6ankam. K takum nanybam oTHOCATCA rpy3oBble nanybbl, Ha KOTOPbIX
yCTaHOBIEHO KpaHOBOe 060pyaoBaHMeE 1 pa3meLLaloTCs rpy3bl;

.2 Ana OAHOCIOMHbLIX HACTUMOB pPeKoMeHOYeTCA MPUMEHATb MyrnbTUakcuanbHble
TKaHW 1 MeTo UHMY3UN ONSA UX N3FOTOBMEHNS.

Ona HactunoB nany6 n nnatdopm cygoB anvHon o 20 M gonyckaeTcs NPUMEHSTb
BuakcmanbHble TkaHu ¢ apmupoBaHuem (0°/90°), a Takke KOMOUHUPOBAHHbLIE NPOAYKTbI' Ha
OCHOBE 3TUX TKaHew, C YKnaakon BAOMb UMK Norepek Kopnyca B 3aBUCUMOCTU OT TOro Kakoe
HanpaBneHne apMMpoBaHUs ABNSETCS Bonee «CUIbHbIMY.

[ns cynos anvHon 6onee 20 M OQHOCIOMHBINM HacTWUn OOMKeH ObITb M3rOTOBMEH Ha OCHOBE
KBagpoakcuarnbHbIX TKaHen ¢ apmupoBaHueM (0°/+45°/90°/-45°), nnbo n3 kombuHaumm AByx TKaHeun
(0°/90°) n (+45°/-45°) cydetom TpebGosanun 3.2.1.1.4. Mpu dopmmpoBaHUM HacTUMa yknagka
OaHHbIX TKaHer (B HanpaeneHnn 0°) MOXET NPOM3BOAUTLCS Kak BOOSb, TaK U Monepek kopnyca.

Ona BHYTPeHHUX (NPOMEXYTOYHbLIX) nany® v nnatgopm AonyckaeTcs NpUMeHeHue
BurakcnanbHbIX TKaHEK, a Takke KOMOUHMPOBAHHBIX NPOAYKTOB HA UX OCHOBE;

.3 TonwmHa HacTuna BepxHen nanybbl U ee MUHMManbHas AOoMycTMMas BenuyuHa
onpegensieTca B cootBetcteumn ¢ 3.2.1.1.7.

TonwmHa HaCTUNOB BHYTPEHHMX (MPOMEXYTOYHbIX) nanyb u nnatdopm MoxeT ObiTb
yMmeHblweHa Ha 10— 20 % oOTHOCUTENbHO TOMWMWHBI HacTuna BepxHen nanybbl,
onpegeneHHon No ykazaHHOMY rpaduky, Ang 3agaHHOW ASNHbI L.

4 npu opMOBaHUM HacTuna BepxHen nanybbl ABa NepBbiXx M MNOCAeAHUX CroeB
TKaHW, pacnonaraeMblXx Ha €ero BHELUHMX MOBEPXHOCTSAX, YKNaablBalOTCA MO CTbIKam
C NepeKkpoeM Benn4ymHom He meHee 50 MM, a nNo nazam — 6e3 nepekposi. OcTtanbHbIE Crion
YKNnaablBaloTCA Mo CTbikaM 1 na3am 6e3 nepekpos.

B kaxxgom crioe CTbIKM 1 nasbl TKaHW AOMKHbI ObITb pa3HeceHbl OTHOCUTENbHO COCeQHUX
crnoeB He meHee 4yem Ha 100 mm. CoBMelleHME CTbBIKOB U Ma3oB B OAHOM CEYeHuun
AonyckaeTcsi He MeHee 4eM 4Yepe3 5 cnoeB. B HacTunax BHYTpeHHMX (MPOMEXYTOYHbIX)
nany6 v nnatgopm paspeLuaeTcs yknaablBaTb CION TKaHU MO CTbiKaM 1 na3am 6e3 nepekpos;

1 KOM6VIHI/1pOBaHHbIIZ npoAayKT — TKaHb, CLUMTadA C MaTtomMm B O4HO MNOJNOTHO.
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Puc. 3.2.1.2.4-1
padmku 3aBUCUMOCTM OTHOLLIEHWUSA MaKCUManbHON AnWHbI [, M, ONOPHOTO KOHTYpa TPEXCMNOWHOW NNacTuHbI K
TOrLIMHE ee HecyLLMX croes 8,4, (8;), M, OT OTHOLLIEHUS! CBOMCTB MaTepuana Hecylmx crnoes E5L, Gﬁ)’ MMa,
NNacTuHbI K pacyeTHOMY AaBneHuto p (npu 2h = 106):

E},” — pacyeTHbIN MOAYyrb HOPManbHOWM YNPYrocTM MaTepuarna HecyLLero crnosi TPEXCNOMHON nnactuHel, MIMa;
E5°T¢ — pacyeTHbIN MOAYMNb HOPMarnbHOWM YNpyrocTi maTepuara 3anosiHUTens TPEXCNoNHON nnacTuHbl, MMa;
cé’i) — MUHMMAarnbHOe 3HayYeHne npegena NpPoYHOCTM MaTepuana Hecyluero cnos, Mla.

a — TpebosaHue no gonyckaembiM npornbam [w] = 1/50- 1, [w] = 1/100 - L,;

6 — TpeboBaHne No gonyckaembIM HanpspkeHnsM [o] = 0,360 (4.
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Puc. 3.2.1.2.4-2
3aBUCUMOCTb MMHUMAIbHON TOMLLUHBI HECYLLIMX CITOEB TPEXCMONHbBIX KOHCTPYKLUIA OBLLMBKK KOpMyca, HacTuna
nany6bl 1 NnonoTHULLY, Nepebopok OT ANWHbI cyaHa (L — AnvHa Mexay neprneHankynspamm):
1 — obwwuBka gHMWA; 2 — o6LwmnBKa 6opTa; 3 — BepxHAs nanyba; 4 — nepebopkn
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Puc. 3.2.1.25

KoHCTpyKLMS TpEXCNOMHONM 0BLUMBKM B paioHe roOpU30HTanbHOMo K1ns
1 — HecyLuMe cnou; 2 — yTOrLEHNE BHYTPEHHETO HeCyLLero cnos; 3 — 3anonHuTens (NeHonnacr);
4 — 3anonHuTens (NeHONNacT NOBbILLEHHOW NIIOTHOCTL)

5 nanybHbIi CTpUHrep W Apyrne YycwuneHuss B HacTunax nanydé wn nnatgopm
JOonycKkaeTcH BbINOMHATL NyTEM YKINaZKuU AOMNONHUTENbHbBIX CNOEB TKaHW Ha NakeT OCHOBHbIX
cnoes, 06pasyoLmx HaCTUN Npu ero U3roToBEHUN MeTOAOM MHAY3UK. [pn 3TOM OOIMKHbI
BbIMOMHATLCA PEKOMeHOaLMM Mo Nepekpord  OOMNOSTHUTENBHLIX CrOEB U YMEHbLUEHUIO
TONWMHbI HaKNagku, ykasaHHisle 8 3.2.1.1.8 1 3.2.1.1.9;

.6 TONWMWHY M WKPUHY NanybHOro CTpuHrepa, a Takke YMeHblLUeHMe TOMLWUHbI ero
HaKnagku pekoMeHayeTcs NPUHUMAaTb TakKUMK XKe, Kak ansa wupcTtpeka (cm. 3.2.1.1.12).

B kavectBe apmupytowero martepuana npu opmMupoBaHuM nanybHoro cTpuHrepa
pekoMeHAYyeTCs NPUMEHATb POBUHIOBbIE UITM BrakcuanbHble TKaHy ¢ apmupoBaHuem (0°/90°)
N YCUIEHHOWN NPOYHOCTLIO B HanpasneHum 0°;

.7 B pavoHax HacTuroB nany6 v nnatopMm, NoaBepraeMblX CUNBHOMY UCTUPAHUIO,
AOMXHbI 6bITb NPegyCMOTPEHbI YTOMNLWEHUs B BUAE HaKNafoK TOMNWWUHON 2 MM UINN HaHeceHne
3aLUNTHOrO NOKPbITUS;




lpasuna knaccugukayuu u nocmpouku Mopckux cydos (4acme XVI)
35

.8  nNpvHMMaemble TOMLWMHbLI HacTurnoB nanybd m nnatgopm, a Takke nanybHoro
CTpUHrepa, OOMMKHbI YTOYHATLCA MO pesynbTataMm MpoBedeHUs pacyeToB MNPOYHOCTU W
YCTOMYMBOCTU CBA3EN KOHCTPYKLMM Kopnyca.

3.2.2.2 TpexcnowmHbl HacCTUIM.

.1 ana Hecywmx cnoeB HactuioB nanyb v nnatdopmM TPEXCNONHOM KOHCTPYKLUK
pekoMeHOYeTCs NPUMEHSTb Takue Xe apMupytoLmne Matepuarnbsl U CTPYKTYPbl apMUPOBaHUS
OaHHbIX CIOEB, KaK W Ansi OAHOCIONHbLIX HacTunos (cm. 3.2.2.1.2).

[na n3roToBneHns TakMx KOHCTPYKUMIN pekoMeHayeTCs UCMNoMnb3oBaTb MeTo MHAY3UM;

2 B KayeCTBe CpedHero Ccrnosi B TPEXCIOMHbLIX HacTunax nanybd wn nnatdopm
pekomeHayeTcsa npuMeHsaTb neHonnactel MNMBX, MY unu maTtel (cM. 2.3.3.4), KOoTopble npu
Heo6X0OUMOCTN MOBbLILLEHUS NMPOYHOCTU U KECTKOCTU MOryT ObiTb apMMPOBaHbl TKaHbO,
npenMyLLeCcTBEHHO POBMHIOBOro TUNa (cM. puc. 3.1.1, 8);

.3 TOnwmMHa Hecywux CroeB HacTuna BepxHen nanybbl M ee MUHMManbHas
Jornyctumas BennyvHa onpegensieTcd B cootsetcrsuu ¢ 3.2.1.2.4.

TornuwuHy cpeHero crios co ChnoLwHbIM 3anonHUTeNeM 13 neHonnacta pekoMeHayeTcs
npyHMMaTtbL B NepBoM npubnuwkeHnn He meHee 10 TONMWWH Hecywero cnosi, a Aang
3anonHuTensa n3 maTta, apMMPOBAHHOIO CTEKINOTKaHbO, — HEe MeHee 5 ero TOMLWKH;

4 pgna BepxHen nanybbl CO CpegHUM CrioeM B BuAe CMSIOLWHOrO 3anosfiHuTens
pekomeHZaumm nNo BbIGOPY CBOMCTB NeHomnacTa npueedeHsl B 3.2.1.2.3.

Mpn 3TOM HEOBXOAMMO YUYNUTLIBATL, YTO B MECTaX COEANHEHUSI C APYITMMWN KOHCTPYKLMAMMN
(c bopTtamn, nepebopkamu, CTEHKAMU HAOCTPOWMKM U T.4.), @ TaKkKe B MeCTax KpenseHus
obopyaoBaHMsi, MMOTHOCTb MNeHonmnacta [[ofmkHa OblTb yBenuyeHa Ans BOCNPUSTUA
nonepeYvHbIX MECTHbIX Harpy3ok. PekomeHgaumm no Bbibopy neHonnacTta ang cpeaHero cros
TPEXCMNOWHbIX HAacTMIoB nany6 n nnatgopm B ykasaHHbIX MecTax npmeeneHnsl B 3.2.4 — 3.2.7;

.5 BKayecTBe CpefHero Crnosi B TPEXCOMHbIX HacTUnax nanyod gonyckaeTcs NpUMEHATb
KOHCTPYKTUBHO-OPTOTPOMHbLIA  3aMnOfNHUTENb, COCTOSALWMA M3 MeHonnacta ¢ MWHUMarbHbIM
npegenom npoyHocty npu caosure 0,2 Mlla n MUHMMarnbHbIM NPeaenoM MNPOYHOCTU Npu
cxkatum 0,3 MIMa, apmupoBaHHOro roopupoBaHHbIM arnemeHToM (cM. puc. 3.2.2.2.5). B cnyyae
ecnn BMeCcTo roppnupoBaHHOro anemMeHTa NpUMEHAITCHA NPOTUBOCABUIOBLIE NEPEMbIYKA UM
aHanornyHble MeToabl NOBbILLEHUSA COBUNOBOM MPOYHOCTU, MUHUMASbHBIM Npeaen MpoYHOCTH
Ha COBWI 3anofHUTENs Takke MOoXeT OblTb YMeHblUeH (MO CPaBHEHMIO C MpPUBELEHHbIM
B Tabn. 2.3.3.8) Ha ocHOBaHUK pacyeTa;

I B, o
N r

e
)

2h
So

) K

Puc. 3.2.2.2.5
CTpyKTypa TpexcrnonHoro HacTuna nany6bl (NofoTHMULLA NepeGopkn) ¢ rodprpoBaHHbLIM 3NIEMEHTOM U
NeHoMnIacTom B cpegHeM crioe:
1 — Hecywme cnou; 2 — neHonnacT; 3 — roPpPUPOBaHHbIN 3IEMEHT

&

.6 napameTpbl TrOMPUPOBAHHOrO 3fieMeHTa cregyeT B MNepBOM NpUBAMXKEHUM
NPUHMMAaTb PaBHbIMMU:

Yron HaknoHa CTEHKN roopmMpoBaHHOro anemMeHTa o = 45° — 55°;

TonwmHa roopmpoBaHHoro anemexnTa 2t, = (0,1 — 0,3)8, HO He meHee 0,2 MM;

LWMpKWHa nonku B, = (2 — 4)§;



lpasuna knaccugukayuu u nocmpouku Mopckux cydos (4acme XVI)

36

TOSWKNHA cpegHero cnogd 2h = 108.

Mpn atom ero obGpasywwas AomkHa ObiTb HanpasrneHa BAOMb Kopryca cygHa, 3a
UCKNIOYEHMEM criyvaeB, Kkorga TpebyeTcs MOBbIWEHME XECTKOCTM HacTtuna nanybbl
B MNornepeyHoM HarnpasreHuy;

v nanybHbIA CTPUHrep W Opyrne YCWUNeHUs B TPEXCMOWHbIX Hactunax nanyb u
nnaTgopM BLINONHATCA NYTEM YBESIMYEHUSA TOMNLUHBI HECYLLMX CIOEB W/UMK NOBbILEHUS
NIIOTHOCTM MeHonfacta BcpegHem cnoe (cm. 3.2.1.2.5). YTOmweHns1 HeCyLmx CrioeB
NPOn3BOAATCA YKINaAKOM OOMNONHUTESbHBIX CNOEB TKaHW Ha OCHOBHbIE Criou, hopMupyoLme
HecyLUne Crion HacTuna;

.8 LUMPUWHY U TOMLWMHY BHYTPEHHEro HecyLlero cros nanybHoro CTpuHrepa, a Takke
NMOTHOCTb 3arnonHUTENs peKkoMeHOYeTCA MPUHUMAaTb TakMMW >Xe, Kak Ona WupcTpeka
B TpexcronHomn obwmneke kopnyca (cMm. 3.2.1.2.7). Npn He06XOANMOCTHM TOSLLMHA HAPY>XHOTO
HecyLLero cnos BepxHen nanybbl B paoHe CTPUHrepa MOXET ObiTb Takke yBernmyeHa;

.9  npu Heo6xoOUMOCTM BbINOMHEHUSA Nepexoaa B HacTune nanybbl OT TPEXCNOWNHOro
yyacTka K O[HOCMOMHOMY OH [OSDKEeH ObiTb BbINOMIHEH Kak MOXHO ©onee nnaBHbIM
(cMm. puc. 3.2.2.2.9). [InnHa yMeHbLUEeHUS TOMLWMHbI HaKNagkn AofMKHa NPUHMMAaTBCA MCxXoas
W3 yonoBus lqy, = 5(sZ — s3), rae SZ, S3 — TONLMHA TPEXCIIOMHOTO N OAHOCTONHOTO Y4aCcTKOB
HacTuna nanybbl cooTBeTCTBeHHO. B cnyyae, ecnu sl > 28, To HegocTaiwwas 4acTb
TONWWHbl gobupaeTca nyTemM BBELAEHUA B HecylMe Crnov AOMONHUTENbHbLIX CroeB
CTEKNOTKaHMU C NIaBHbIM yBENUYEHWEM WX TOMWWHBbI WU COXpaHEeHWeM 3aJaHHOW B HUX
CTPYKTYPbl apMUPOBaHUS;

S "~

B

2=
Ly

Puc. 3.2.2.2.9
Y3en nepexofa oT OQHOCMOWHOrO y4YacTka HacTuna nanybbl K TpeXCnonHoMy

.10 yuyactkm nany6, nogsepraemble CUITbHOMY UCTUPAHWUIO, JOMKHbBI OblTh 3aLlMLLEHbI
B cooTBeTCTBUM C TpebosaHuamun 3.2.2.1.7.

3.2.3 MonotHuwa nepebopok.

3.2.3.1 OpgHocnorHoe NOoMnoTHULLE.

.1 nonotHuwa BOAOHENpoOHMLUaeMbIx nepebopok AOMmKHbI BbITb OGHOCNONHBIMU NPU
YCINOBWM YCTAHOBKWN Ha HUX TXKerNbIX MEXaHN3MOB 1 060pyaoBaHNUA, TpebyoLmMX X NPOYHOro
N HaOEXHOro KpenmneHus K NoNOTHULLY 1 CTorKam nepebopku;

.2 apMmupylowme martepuanbl, COCTaB U CTPYKTYPY apMUpPOBaHMS OLHOCNONHbIX
NOSTIOTHULL, PEKOMEHOYETCA MPUMEHSATL TakMe Xe, Kak U A4S OOHOCMOWHbBIX HAacTUNoB nanyo
(cm. 3.2.2.1.2 n 3.2.2.1.4). Yknagka TkaHen (Hanpasnexuus 0°) gomkHa NpoOU3BOAUTLCA
B BEPTMKaNbHOM HanpasneHun (OoTHocuTenbHo HanpasneHusa 0°). MNpu aTtom gonyckaeTcs
yKnagblBaTb TKaHW MO CTblIkaM K nasam 6e3 nepekpos;

.3 MUHMManbHas TonwMHa nonoTHUW, nepebopok onpegenseTcsa Mo rpaduky,
npueedeHHoMy Ha puc. 3.2.1.1.7-3, B 3aBUCMMOCTU OT [AfIMHbI cydHa  Mexay
nepneHankynapamu L.

MpuHUMaemasn TonwmHa NONoTHULY, NepebopoK YTOYHSETCA No pe3ynbTaTamMm pacyeToB
NPOYHOCTU N YCTONYMBOCTMU;

4 yTONuwleHus Ha nonoTHuWax nepebopok crnenyeT BbIMOMHATbL TakK Xe, Kak U Ha
HacTunax nanyb — nyTem yknagku 4ONONHUTESbHbBIX CNIOEB TKaHW Ha NakeT OCHOBHbLIX CI0EB,
obpasylolnx MNOMNOTHULLE MpU €ro M3roTOBMEHMM MEeTOAOM WH(Y3MM, B COOTBETCTBUU
C nonoxeHuamn 3.2.2.1.5.
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3.2.3.2 TpexcnonHoe NosIoTHULLE.

.1 pekomeHgaumm no BbIGOPY TKAHEW M CTPYKTYPbl apMUPOBaHUA ANSA HECYLLMX CIOEB
TPEXCMNOWHbLIX MOMOTHULLY, BOAOHENpPOHMLUaeMblX nepebopok aHamormyHbl yKasaHHbIM
B3.2.3.1.2;

.2 CpegHuK Crion B TPEXCMNOWMHBIX MOMAOTHULLAX Nepebopok MOXET ObITb BbINOSTHEH TaK
e, KaK B TPEXCIOMHbIX Hactunax nany®é — u3 neHonnacta unyM marta, apMUPOBaHHOroO
CnosiMM  TKaHW, J1MBO COCTOATb U3  rOPPUPOBAHHOIO  3fiEMEHTa  C MeHOoNNacTom
B MEXrogypoBoM npocTtpaHcTee (cMm. 3.2.2.2.2 n 3.2.2.2.5);

.3 MUHMManbHas TOMWMHA HEecylmx CroeB NonoTHuwa nepebopkn onpepensieTca
no rpacpuky, npuBedeHHOMY Ha puc. 3.2.1.2.4-2, B 3aBUCUMOCTW OT OfIMHbI CyaHa Mexay
nepneHaukynsapamm L.

TonwwmHy cpegHero crosi B Criydyae CSOWIHOrO 3anofiHUTens M3 neHonnacra wnu
KOHCTPYKTUBHO-OPTOTPOMHOrO  3anoflHUTENS  PEeKOMeHAyeTCcss  NpUHMMAaTtb B MEPBOM
npubnmkeHnn He meHee 10 TonwMH Hecywero crosi. [Onsa cpegHero cnost u3 marta,
apMUPOBAHHOMO CAOSIMU TKaHU, €ro TOMNLWMHY MOXHO NPUHUMAaTb PaBHOM HE MeHee 5 TOMLWMH
HecyLero crnos;

4 B criydae CNiOWHOro 3anofiHUTensl ero CBOWCTBa [OSMKHblI COOTBETCTBOBATb
TpeboBaHusm 1abn. 2.3.3.8 (cMm. ctonbel «Bce ocTanbHble 31IEMEHTbI);

.5 Ana  KOHCTPYKTUBHO-OPTOTPOMHOrO  3anofHUTENd MAOTHOCTb MNeHonnacta U
napameTpbl ropUPOBaHHOIO  3NeMeHTa OnpeaensiTca B NEepBOM  NPUONMKEHUN
B COOTBETCTBUM C nonoxenmsimmn  3.2.2.2.5 wn 3.2.2.2.6. [lpn a3tom o6Gpasyowas
roppmMpoBaHHOro anemMeHTa 4ofmkHa 6biTb HanpaBneHa BepTUKanbHo;

.6 ycuMneHus B TPEXCIMOWMHbIX MOMOoTHMLWAX NepebopoK BbIMOMHATCA TaK Xe, Kak
B HacTunax nanyo, B COOTBETCTBMM C NofoxeHnamm 3.2.2.2.7.

3.2.4 banku Habopa.

3.2.4.1 Topkpennsawowmn Habop obwwmekn kopnyca, HacTunoB nany® (nnatdgopm),
a Takke NoNoTHULL Nepebopok, JOMKEH OblTb NPEeMMYLLECTBEHHO BbINOMHEH cornacHo 3.1.7
C NpumeHeHnem lN-obpasHoro npoduns.

3.2.4.2 O6dopmoBKa Npounsa MoXeT UMeTb Crneayowme BapuaHTbl KOHCTPYKTUBHOIO
NCNONHEHNS:

.1 crnou apmupylolen TKaHW YKNagblBalOTCA Ha MNOBEPXHOCTM «CepAeYHUKay,
YCTAQHOBJIEHHOrO0 Ha o0O6wwuBKy (Hactun nanyb, nonoTHuwe nepebopok), HenpepbiBHO
No KOHTYpY npoduns ¢ 0gHOBPEeMEHHbIM Obpas3oBaHMeEM (pnaHueB, C MOMOLLBI KOTOPbIX
ocyulectenseTca coeguHeHne 6anku Habopa c o6WMBKOM (HACTUNOM, MOSIOTHULLEM)
(cMm. puc. 3.2.4.2.1, a).

Ycunnenue cBobogHOro Nosicka AOMKHO BbINONHATECA NYTEM BBEAEHUS AONONHUTENbHbBIX
CNOEB TKaHW UNK NeHThI (C ykNnagkon BAoMb 6ankn) mexagy 0OCHOBHLIMU CROsiMU 06¢pOopMOBKMY,
UNU OONONHUTENbHbIE CriouM MOryT 6biTb COOpaHbl B MakeT, KOTOPbIA YyKNaabiBaeTca Ha
«cepaeyvHuKky» ¢ nocnegyrowen o6opMOBKOM OCHOBHbBIMU CIIOSIMU;

.2 OCHOBHbI€ CIioM TKaHW, obpasytoLimne o6thopMOBKY «CepaeUdHmnKa», pa3pesarTcs u
yKrnaablBaTca nNpyv opMupoBaHMM CBOBOOHOrO MOsicka C NepeKkpoeM, nocrneaoBaTeNnbHO
Yyepeaysacb Mexay cobou npu yknagke ¢ ogHoOWM 1 Apyron CTOpOoHbI Npoduns. B atom cnyyae
cBOOOHbBIN NOACOK COOEPXMT B 2 pasa bonblue CroeB TKaHU MO CPABHEHUIO CO CTEHKaMu
(cm. puc. 3.2.4.2.1, 6). CBOBOAHBIN NOACOK Takke MOXeT ObiTb yCcuneH nyTeMm BBeAeHUA
AONOMHUTESbHBIX CI0EB TKaHW;
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Puc. 3.2.4.2.1
KoHcTpykuus M-o6pasHoro npodunsa 6anok Habopa ¢ HenpepbIBHOM 06OPMOBKOW MO KOHTYPY Npodunsi (a)
1 paspeskon crioeB 06HhOPMOBKM 1 UX NepekpoeM Ha cBoboaHOM nosicke (6):
1 — obwwmeka (HacTun nany6, nonoTHuwe nepebopok); 2 — obchopmoBka Npoduns; 3 — 3anonHUTENb
(«cepaeyHunk»); 4 — OONOMHUTENBHOE apMypoBaHe cBOHOAHOro nosicka

.3 npodunb dopmyeTca M3 3apaHee WU3roTOBMEHHOIO «CepAeydHuKay», Ha KOTOpbIN
C ABYX CTOPOH HadgOpMOBaHbl CTEHKW. Takas 3aroToBKa YyCTaHaBnMBaeTCH Ha OOLUMBKY
(HacTun nany6, NoNoTHULLE NepebopoK) N COEANHAETCS C HEN C MOMOLLbIO MPUGOPMOBOYHbIX
YrOnbHUKOB.

CB060AHbIN NOSICOK hOPMUPYETCHA B BUAE HaKNaaKM, Crion KOTOPO HadhOpMOBbLIBAOTCH
Ha TopeL 3arOoTOBKM C OTrMOOM Ha CTEHKU Npoduns, NPUYEM Kaxabl NOCHeayoLWwmin Cnowm
OOIDKEH nepekpbiBaTh Npeablaywnin (cM. puc. 3.2.4.2.3). B cBOBOAHbBIV NOSICOK MOXET TakkKe
BBOAMTbLCA AOMONTHUTENBHOE apMUPOBaHNE B BUAE CIOEB TKAHW UMW NEHTbI.

3.2.4.3 B cny4yae npumeHeHuns noboro n3 BapnaHTOB KOHCTPYKTUBHOIO MCMOSTHEHUS
«cepAaeyvHuK» yCTaHaBnuBaeTca Ha obwmBky (HacTun nanyo, nonoTHuLLEe nepebopok) yepes
agresnoHHbIn coctas. [na dopmunpoBaHns B yrrax npodunsa 3akpyrieHnsa dnaHues unm
NpMdOPMOBOYHbIX YrofbHUKOB TpebyemMoro paguyca WMCNonb3yeTcsl Takke anre3voHHbIN
COCTaB, KOTOPbI MOXET BbITb HANOSTHEH MUKPOCHEPAMUN NN KOPOTKUMM BOFIOKHamM (chops)
A5 NOBbILLEHNSI ero BA3KOCTU, NMnbOo cnewumarnbHblie NacTbl.

3.2.4.4 Ecnu B kayecTBe 3anonHutens («cepaeyvHukar) MNM-obpasHoro npodunsa 6anku
Habopa mcnonb3ytoTca neHonnacTbl (cM. 2.3.3.6 — 2.3.3.8) 1 NPOYHOCTb 3TUX MaTepuarnos
COOTBETCTBYET TpeboBaHUAM K Mpo4yHOCTM B Tabn. 2.3.3.8 anda nogkpennsemoro 6ankom
yyacTka OOWMBKM Kopnyca cydHa, To TpeboBaHusa 3.2.4.7.2 K COOTHOLUEHMSM pa3MepoB
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3M1EMEHTOB Garnku MOTyT HE MPUMEeHATbCA. MuHnmManbHasa TonwmMHA CTEHKM U cBOGOLHOro
NoACKa npmn 3TomM B nodom cny4dyae He OOJKHa ObITb MeHbLLE 3 MM.
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Puc. 3.2.4.2.3
KoHcTpykuusa M-o6pasHoro npodunsa 6anok Habopa co cBO60AHbLIM NOSICKOM B BuAe HachopMOBaHHOM Haknaaku
C OTrMBOM Ha CTEeHKM NpodUns:
1 — obwmBKa (HacTWmn, NONOTHULLE); 2 — CTEHKM NPOodnns; 3 — 3anonHUTENb («CepAeYHUK»); 4 — HaKnaaka
(cBoBOAHBIN NOACOK); 5 — NPUPOPMOBOYHBIE YTONBHUKU

3.2.4.5 0O6dopmoBky [1-obpasHoro npodunss HeoOGXoAMMO BbLIMOMHATL HA OCHOBE
POBMHIOBbIX M MyNnbTUaKCHanNbHbIX TKAHEN.

JononHuTenbHble Crou, KOTOpble BBOAATCA MeXAYy OCHOBHbIMM CrnosiMu 06¢hOpMOBKM
UNn NakeToMm Ans ycuneHnsa cBobogHoro noscka 6ankm Habopa (cMm. 3.2.4.2), uenecoobpasHo
BbINOSIHATb TAKKE U3 POBUHIOBbIX UM MyfbTUaKCHanbHbIX TKaHen ¢ apmmpoBaHem (0°/90°)
C YCUNEHHOW NPOYHOCTLIO B HanpasneHuu 0°, opyeHTupoBaHHOM BAonb 6anku Habopa, nmbo
13 OAHOHaNpPaBIEeHHbIX NEHT ¢ apMmupoBaHunem (0°).

3.2.4.6 Ecnu otHocuTenbHasa Bbicota ©bankm H /L, <1/10, rae H, — BbicoTa
«cepfedHuka» npodunsa, l, — pacyeTHasa AnvHa nponeta  GankM, TO  OOSDKHbI
ncnonb3oBaTbes Npu 06dopmoBke TkaHu ¢ apmupoBaHmem (0°/90°) ¢ yknagkon Hanpasnexus 0°
BAONb G6anku. MNpu 3TOM NPOYHOCTb TKAHU B 3TOM HanpaBfieHnn AoMKHA BbiTb, KAK MUHUMYM,
He HWXKe NPOYHOCTU B HanpasneHun 90°.

Mpwv oTHOCUTENbHOW BbicoTe Bankn H. /1, = 1/10, cTpyKTypa apmvpoBaHns 06¢opMoBKH
M-o6pasHoro npocduns gormkHa 6bITb NapannenbHOo-AnaroHanbHoON, Ans 4Yero HeobxoaMmo
nucnonb3oBaTb KBagpoakcuasnbHble TKaHu ¢ apmupoBaHuem (0°/+45°/90°/-45°) nnu cmech
B paBHbIX MO TonwuHe yacTtax TkaHm (0°/90°) n anaroHanbHom TkaHu (+45°/-45°) ¢ yknagkon
HanpasneHns 0° Bgonb Gankn. B nepBbix M nocrnegHux 1 —2 cnosx o6gopmoBKn
Heob6xoanmo nNpumeHsiTb TkaHb (0°/90°), ocTanbHbIe CNOW JOMKHBI COCTOATbL U3 PaBHOMEPHO
YepeayrLLMXCs CoeB NepBOV TKaHW N AnaroHanbHon (+45°/-45°).

CTbiK1 NONOTHULY, TKaHeN B 06OPMOBKE 1 MX paspesbl Ha CTeHKax Npoduns, KoTopble
npu HeoBXOOUMOCTU BbIMOMHATCA B KPUBOMUHENHbIX ©ankax, AOMKHblI OblTb pa3HEeceHbI
OTHOCUTENBHO APYr ApYyra Ha paccTossHUU He MmeHee 80 mM. CoBMeELLLEHNE CThIKOB 1 pa3pes3oB
B OAHOM CeYeHUN JoMnycKaeTcs He MeHee YeM Yepes 3 crosi.
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3.2.4.7 Pa3amepbl anemeHToB [M-06pasHoro npodunsa 6anok Habopa.
.1 pasmepbl anemeHToB [1-06pa3Horo npocuns G6anok Habopa crneayeT BbiGUpaTb
B NEPBOM NPUOBNWKEHNUN NCXOAS U3 CEAYIOLLErO:

B./H. = 0,35+ 0,5; t,,/H, = 0,034 + 0,05; tr,/t,, = 1,8 + 2,2;

1,2B. = by = 10t,, = 30 M™; tf = t,,,

rae B., H. — wWupuvHa n BbICOTa «CepaeyHunka» npodunst COOTBETCTBEHHO;
trps tw — TOMUIMHBI MOACKA U CTEHOK COOTBETCTBEHHO;
be — WupuHa daHues;
tr — TosWMWHa B paauyce Ry nepexoaa B CTEHKu (cM. puc. 3.2.4.2.1, a).

[na TpaneumnesngHoro npocuna 3HavyeHne B, COOTBETCTBYET ASIMHE CpedHen JNMHUN
Tpaneuun, N ero MOXHO NPUHMUMaTb paBHbIM B./H, = 0,7 + 1,0, @ OTHOLLEHNE ee MeHbLLEro
OCHOBaHMs K 6onblUeMy OOMKHO COCTaBNATbL NpubnuanTtensHo 0,6-+0,7;

.2 COOTHOLLEHNs1 pa3MepoB areMeHToB HGanok Habopa M-06pa3Horo Npochmns LOMKHbI
YOOBMNETBOPSATL CreayLWUM YCNOoBMSM (3a UCKIIOYEHNEM CITy4as, OroBOPEHHOro B 3.2.4.4):

tw/He = 0,034; t;, /B, = 0,05.

3.2.4.8 [Ons koHcTpykumm MN-obpasHoro npodmna 6anok Habopa (cMm. puc. 3.2.2.2.9)
napameTpbl NPUPOPMOBOYHbIX YTONbHUKOB BbIOUPAOTCA NCXOAst U3 CNeayoLero:

tangt 2 O'SSp; bangl 2 15tangl; Rongt = (1,0 + 1r2)tangla

roe s, = (ty + Ssnen/2)/2,

Ssheyt — TOMLIMHA OQHOCIONHOM 06LWMBKM (HacTuna nanybbl, NonoTHMLWAa nepebopok);
Sshenr = 46 — ANsl TPEXCNONHOM O6WMBKKM (HacTuna nany6bbl, NONOTHULWA Nnepebopok);
1) — CpeaHsas TOrLMHA HECYLLNX CIOEB.

BenuunHy otrmba Haknagku, obpasytouiern cBob6OAHbIN MOSCOK, Ha CTEHKM npoduns
peKkoMeHAyeTCca NpuHUMaTb paBHOW H, — bgngr > hppp = 5tc, TAE bppp = B, + 2(t, + t5)
(cm. puc. 3.2.4.2.3).

3.2.4.9 banku T-obpasHoro u [-o6pasHoro npoduns, KoTopble ULenecoobpasHo
yCTaHaBnMBaTb B panoHax pacnonoXeHus  Tskenoro  obopygosaHust  (cm. 3.1.8),
dopmupytoTca nytem oTrnba ¢ Kaxxaon CTOPOHbI MOMOBUHBI TOMLUHBI CTEHKN Ha CBODOAHbIN
nosicok. CoeguHeHve ©Oankn Habopa c oOWMBKOW (HaAcTUrIoOM nanybbl, MONMOTHULLEM
nepebopok) BbINOSIHAETCS C MOMOLLbI0 MPUGPOPMOBOYHBIX YrONbHUKOB (CM. puc. 3.2.4.9).

3.2.4.10 bankn T-obpasHoro npoduna crnegyeT BbINOMHATL W3 POBUHIOBbIX U
MyrbTUAKCUArbHbIX TKaAHEW C NPUMEHEHWEM OOHOHAMpaBnEeHHbIX NEHT ANs yCUNeHus
cBOOOHOro nosicka.

3.2.4.11 B 3aBMCMMOCTM OT OTHOCUTENBHOMN BbICOTbI CTEHKU T-06pasHoro npodouns H /L,
CTPYKTypa apMupoBaHus cTeHkn moxeT ObiTb (0°/90°) nnn (0°/+45°/90°/-45°) (cm. 3.2.4.6).
YacTb TonwmHbl cBOHGOAHOrO Mosicka, Kotopasi HAOPMOBaHa Ha OTOTHYTbIE YacTU CTEHKM,
BbINOSHAETCA M3 TKaHen ¢ apmmnpoBaHmem (0°/90°) ¢ ycuneHHon NpoYHOCTLI0 B HanpasneHumn 0°
nnu/n ogHoHanpasneHHbIX NeHT (0°).

3.2.4.12 Pa3wmepbl anemeHToB T-06pasHoro u M-obpasHoro npodunen 6anok Habopa.

.1 pasmepbl anemeHToB T-06pa3Horo npocuna 6anok Habopa cneagyeTt Bbibupatb
B NepBOM NpmnbnmkeHnm ncxona ua cnegyrowiero (cm. puc. 3.2.4.9):

Bsy/H,, = 0,35+ 0,5; t,,/H,, = 0,06 + 0,08; t;,/t, = 2,0 + 2,5.
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MapameTpbl  NPUEOPMOBOYHBLIX  YrONbHWKOB  BblGMpalOTCA B COOTBETCTBUU

c TpeboBaHnsamn 3.2.4.8.
.2 COOTHOLLEHUSI pa3MepoB anemeHToB 6anok Habopa T-obpasHoro u -obpasHoro

npocouner OOMKHbI YAOBNETBOPATL CHeaYHLWMM YCIIOBUSIM:

tw/Hy = 0,06; tr, /By, = 0,1

rae Bppn —WMPKHA BbICTYNAlLLIEN YacTy cBOBOAHOrO nosicka
(Ans T-o6pasHoro npouns By, = (Brp — ty)/2).
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Puc. 3.2.4.9
KoHcTpykumsa T-obpasHoro npodunsa 6anok Habopa:
1 — cTeHka npocuns; 2 — cBo6OAHbINA NOSCOK; 3 — NPUGOPMOBOYHBIE YTONbHUKA; 4 — AOMONHUTENBHOE
apMupoBaHue CBOGOAHOIO nosicka

3.2.4.13 Pa3amepbl anemeHToB 6anok Habopa onpeaensalTca ucxoas U3 Tpebyemon
N3rnbHOM >XeCTKOCTU NO cneaytoLlen opmyne:

Dy =%y (El(i)FiZiZ + Ii) —e’ ?=1E1(i)FiZi2, €= ( ?=1E1(i)FiZi2)/( ?=1E1(i)Fi),

roe El(” MoZynb HOpMarnbHOW YNpyrocTu MaTepuana i-ro anemeHTa npocdwunsa 6anku B HanpaBneHnm
ee NpoAosbHOM OCK;
F; — nnowiagb NonepeyvyHoro CeYeHus i-ro anemMeHTa;
z; — OTCTOSIHME LieHTpa TSXKECTU i-ro 3NIeEMEHTa OT OCY CPaBHEHWS.

Ana 6anok ¢ oTHocuTensHoM BbicoToW Npodmna H /L, < 1/10 n3rmbHas xecTkoCTb Dy
onpefensaeTcs Kak MakcumarnbHOe 3Ha4YeHNe U3 BENUYUH:

d .

Dy maX(Dll,Dfl),
d _  Mply s _ (D) MpzZi
Dyy = = Dy =Ej 0L
w 0011
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rae M, — pacyeTHbIN M3rMbaoLLi MOMEHT,
cfl) — MUWHMMarnbHOe 3HaveHue npeaerna NPOYHOCTU MaTepuana i-ro anemeHTa (Mpu pacTsKeHun
Unu nNpuv cxatum Boone 6ankn Habopa);
1 — YMCNOBOWN KO3 DULIMEHT, 3aBUCALLMIA OT BUAA HArpPyXEHUst U 3aKpenneHnsi ONoOPHbIX CEYEHNI

6ankun Habopa (cM. Tabn. 3.2.4.13);
kv, ks =k, k,, — K0O3(ppmumeHTbl cornacHo 5.3.4 n 5.3.7.

®opmynbl Ana onpegeneHus HanpsXKeHHO-4eOPMUPOBAHHOIO COCTOSIHUSA U HeCyLlen
cnocobHocTn 6anok Habopa NpnBeaeHbl B NpunoxexHun 1.

3.2.4.14 MpoponbHble H6ankn Habopa (BepTMKanbHbIA KUIb, CTPUHrepa, KaprivHrcbl)
OOMMKHbI OblTb HENpPepbIiBHbIMW Ha YacTW OfMHbI CyAdHa, KOoTopas [OSPKHa COCTaBnsATb
He meHee 0,6L. B atom cnyyae npogonbHble OGanku Habopa [OMKHbI MPOXOAUTD,
He pa3pe3ascb, Yyepes3 nonepeyHble nNepebopkm M pamHble nonepevHble cBA3W (hnopbl U
6umcel) (cm. puc. 3.1.3, 2).

3.2.4.15 Npwn npoxone npoponbHon 6ankm Habopa Yepe3 nepebopKy pa3mMepbl Bbipesa
B HEW JOSMKHbI NpeBblaTh Ha 4 — 5 MM pasmepbl ee npoduns.

Mpu HeobxogmMmocTn obecneyeHnss BOOOHENPOHNLLIAEMOCTN NepedopKkn 3a3opbl MeXay
Gankon 1 BbIPE30M Mof Hee 3anoSiHATCA HanoNHUTENEM UK NacTon Ha OCHoBe pybrneHoro
BOSIOKHa 1 cBA3ytoLero. lNocne 3anonHeHns 3a30poB NPOU3BOAUTCS HAaPOPMOBKa HaKNaaokK-
YrOfbHUKOB, COEANHAIOLLNX CTEHKN Banku ¢ nepebopKor, 1 3aTeM HaKnagoK, COeaNHSIHOLLNX
€€ MNOSACOK CO CTEHKON 1 NepekpbiBaloLWMX nepseble Haknagkn (cM. puc. 3.2.4.15).

3.2.4.16 ¥Y3en npoxoda npofosibHbIX 6anok Habopa ¢ BbICOTOW «cepaeyHuka» npoduns
HP™™ yepes nonepeyHble 6Garku C BLICOTON «cepaeyHuka» npodouns HE 4™ odopmnsieTcs
nyTemM HadOPMOBKM HaKNagoK-yrorbHUKOB, NPW 3TOM Heobxoaumo, 4TOObl BbIMOSTHANOCH
ycnosue HY™™ < 0,7HE ",

«CeppeyHnk» nonepeyHon 6ankm Habopa npu ee yCTaHOBKE COEAMHSETCA CO CTEHKaMM
N NOSICKOM NPOAONbHON Gankv C NOMOLLbID KOMMayHAa Win nacTbl HA OCHOBE pyGreHoro
BOJIOKHa W CBSA3YHOLLEro, a CTEHKM nonepeyHorn 6anku ans koMneHcauumn Bbipesa nog npoxoa
npoaonbHon Ganku yronwatTca Ha 30 — 40 % nyTem BBeOEHWS OOMOMHUTENbHbLIX CrOeB
TKaHu (cM. puc. 3.2.4.16).

Tabnuua 3.2.4.13
3HavyeHue yncnoBoro KkoadcguumeHTa p

Ne n/n Cxema HarpyXeHusi 1 3akpenneHns onopHbIx ceveHnr 6anku Habopa u-102

P 3,125

1
IR

y

s

2 P 7,688

3 P 10,417
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Ne n/n CxeMa Harpy>xeHusi U 3aKpensieHUsi ONopHbIX ceYeHuin 6anku Habopa y-10?
P 4,167
|
Lo Ly
5 P 3,646
L Ly g
6 P 8,333
L Ly 7

3.2.4.17 MNpoponbHble Ganku (CTpUHrepa, KapavHrcbl) AOMKHbI OKaH4YMBaTbCcA NMbo 3a
nepebopKon, MNaBHO yMEHbLUAsiCb MO BbiCOTE Ha «yc» (cM. puc. 3.2.4.17, a), nubo Ha
nepebopke M COEOUHATbLCA C HEN NpWU MOMOLWM NPUEGDOPMOBOYHBIX YrOSIbHUKOB WM KHULbI
M-o6pasHoro nonepe4yHoro cevenuns (cm. puc. 3.2.4.17, 6). B nocnegHem crnydae «CepaeqHunKy
KHULbI M3roTaBNMBaeTCA U3 TOrO XXe NeHoNNacTa, YTo U «cepaedHuK» 6anku, n coegnHaeTcs
C nosickom 6anku 1 nepebopkon C NOMOLLbIO aare3avoHHOro cocTaBa MIu NacTbl.

3.2.4.18 lNonepeyHble cBsA3M (Gnopbl, WNAHrOyTbl U OMMCHI) OOMMKHbI pacnonaraTtbes
B OAHOM MNNOCKOCTU. B 3aBMCMMOCTWM OT BbICOTbl MPOAOSbHBLIX M MNonepeyvHbix 6Ganok
nocnegHue MOryT NPOXOAWTb Yepe3 npodosfibHble 6anku ¢ odopmreHnem yana npoxoaa
cornacHo puc. 3.2.4.16.

Ecnn odopmneHne ysna npoxoga 6anok He MoXeT ObiTb BbIMNOSIHEHO COrfliacHO
puc. 3.2.4.16 (BbicoTa 6anok paBHa unu 6nm3ka), To nonepeyvHble 6anku (dpnopbl 1 GUMCHI)
BbINOSIHAOTCH MHTEPKOCTENbHLIMU NpU ob6ecnevyeHnn HenpepbiBHOCTU NPOAOSbHbIX 6anok.
B atom cnyvae pomkHa ObiTb obecneyeHa CBA3b Mexay anemeHTamu Ganok B ysne ux
nepeceyeHnss C UCMOMb30BaAHMEM aAre3vOHHbIX COCTaBOB W Haknagok o6dopMoBOK
(c™m. puc. 3.2.4.18).

3.2.4.19 Ecnn nonepeyHas 6anka (LUNaHroyT) OKaHYMBAETCS Ha HEMPEPbLIBHOM NPOAOIbHOWN
Oarnke (CTpuHrepe, KapnuHrce), AoMKHO ObITb 06ecneyvyeHo 3akpenneHme KoHua nepeon 6anku.

Y3en BbINONHAETCS NyTEM COEAMHEHUS «CepAeYHMKa» nonepedHon 6ankm ¢ NOMOLLbHO
a[re3anOHHOro CocTaBa CO CTEHKaMu NPOAOSIbHOM Oankm ¢ nocregyrowen npudopMOBKOW
YronbHUKOB U Haknagku (cm. puc. 3.2.4.19).

3.2.4.20 B nnockoCcT pamHOro wnaHroyta AOSMKHbl OblTb YCTaAHOBMEHbI YCUMEHHbIE
cdnop n 6umc, obpasysa 3aMKHYTYHO pamy.

Pa3mepbl pamMHOro wnaHroyta AOSMKHbI BbIbUpaTbCs Tak, YTOObl BENMYNHA €ro n3rmbHon
XEeCTKOCTU He MeHee 4eM B 4 pasa npesblllana BenuynHy m3rmnbHom XecTKoCTU OCHOBHOIO
wnaHroyra.

BbicoTa ycuneHHbix ropoB AOMKHa MNpUHUMATLCA PaBHOW He MeHee BbICOTbI
BEPTUKANbHOrO KUNA UMM OHULLEBLIX CTPUHIEPOB B 3aBUCUMOCTWM OT TOro, 4to 6GonbLue.
BbicoTa ycuneHHoro bumca npuHumaeTcsa paBHon He MeHee 0,8 BbICOTblI paMHOrO LUMaHroyTa.
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Puc. 3.2.4.15
Y3en npoxoaa npogoneHon 6anku Habopa MN-o6pasHoro npodunsa Yyepes BOAOHENPOHULIAEMYIO
nonepeYHyto nepebopky:
1 — obwwmeka (HacTun nany6sl); 2 — nepebopka; 3 — 6anka Habopa; 4 — NPMPOPMOBOYHBIE YroNbHNUKKN Nepebopku;
5 — donaHupl 6anku Habopa; 6 — HakNaaKW-yronbHUKN COeAMHEHNst CTEHOK Ganku Habopa ¢ nepebopkoit;
7 — Haknagka-yronbHUK coeiMHeHusl ee cBOBOAHOro nosicka ¢ nepe6opkoit: (t,s = (0,5 — 0,7)t,,, ags = 10t,)
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Puc. 3.2.4.16
Y3en nepeceyeHuns 6anok M-o6pasHoro npoduns pasHoON BbICOTbI:
1 — obwwmBka (HacTun); 2 — npogonbHas 6anka; 3 — nonepeyvHasn 6anka; 4 — HaknagK1-yronbHUKY;
5 — yTornuleHne cTeHoK nonepeyvHomn 6anku:

prim, _ prim, ~ tran prim
aangl = Bc ' tangl - 018tw ' hangl = (Hc - Hc ) < aangl
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Puc. 3.2.4.17
Y3nbl OKOHYaHUA NPOAOIbHbIX Banok MN-o6pasHoro npoduns:
a — Ha «yc» 3a nepebopkon (ocpopmneHue npoxona 6ankm Habopa vepes nepebopky — cm. puc. 3.2.4.16);
6 — Ha nepebopke C yCTaHOBKOW kHULbI [1-06pa3Horo npodwuns;
1 — obwmeka (Hactun); 2 — nepebopka; 3 — 6anka; 4 — 3ahopMoBka KoHLa 6anku Habopa; 5 — kH1Ua;
6 — Haknagka-yronbHUK CoeMHeHnst cTeHkn 6ankm ¢ nepebopkow; 7 — npofgomkeHne o6OPMOBKM KHULbI Ha
CTeHku 6anku Habopa:
By = Hppy, thy 2 0,8tp,, th = ty, tangt = ty, Gy = 128y, 1/2Hpp) > hyy = 10657

3.2.4.21 CoegunHeHne pamHOro LnaHroyta c 6umcom BepxHew nanybbl BbINOMHAETCH
C NomoLLbo KHUUbI [1-06pa3Horo npoduns, «cepaeyHuK» KOTOPON U3roTaBnmBaeTCcs n3 Toro
Xe neHonnacTta, KOTopbI NCNoMb3yeTca B coeanHsaeMbix 6ankax. Mpu aTom pekomeHayeTcs,
4yToObl WKWpMHa npoduna 6uvmca WM LWNaHroyta B MeCcTe YCTAHOBKM KHUUbI 6bina Obl
OAMHAKOBOW C MnaBHbIM YBEMNWYEHMEM LUMPUHBLI ofHOW Ganku (kak npasuno, 6umca) go
LUMPWHBbI Apyron 6anku (wnaHroyTa).

O6dopmoBKa «cepaeYHnKa» KHULUblI BbINOMHAETCA C MEPEKPOEM CTEHOK 6anok
C NNaBHbIM YMEHbLUEHNEM €€ TONWMHbI. [OSICOK KHMUbI yTOMLWAeTCsl MO CPAaBHEHUIO CO
CTEHKaMu nyTemM BBEOEHUSA JOMNOSTHUTENbHbIX CNIOEB apMUpYLoLLEen TkaHu (cM. puc. 3.2.4.21).

3.2.4.22 llinaHroyT [OOMKeH nNpoxXoAuTb 4Yepe3 HacTui MPOMEXYTOYHOM nanybbl
(nnatdopmsbl), He paspesasich. [1pyn HeobXxoAMMOCTU BbiCOTa ero NpPodunsa MoXeT MraBHO
yMeHbLUATbCA MpU Nepexoje 4Yepes3 HacTUI OT HUXKHEro sipyca kK BepxHemy. CoeguHeHue
WwnaHroyta ¢ 6uMcoM nNpomexyToyHou nanybbl (NNaTtdopMbl) BbINOMHAOTCA C MOMOLLbIO
KHULbI, reOMeTprYECKNE NapameTpbl KOTOPOM BbiGMpaloTCca cornacHo puc. 3.2.4.22.

[na npoxoda wnaHroyta Yyepes HacTUN pasMepbl Bbipe3a B HEM AOMKHbI HA 4 — 5 MM
npeBbIWaTh BbICOTY W LUMPUHY NPOdUNS LWNaHroyTa.
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Puc. 3.2.4.18
Y3en nepecevyeHns npoaonsHoM 6anku n MHTEPKOCTENBHON NONEPEYHON Gankm, MerLLIMX 6rM3kne BbICOTbI,
¢ obecrneyveHrem HenpepbIBHOCTM CBOBOAHBIX MOSICKOB:
1 — obwumBka (HacTun); 2 — 6anku Habopa (pa3mepbl HakNagok-o6oOPMOBOK ONPeaEeNstOTCS NO CreayroLLen

dopmyne:
shea ~ . y+Shea ~ . .Shea shea
tfp = tfp, tanyl = twa aang, > 12tangl

3.2.4.23 OCHOBHble  CTOWKM MonepeyHbIXx nepebopok crnegyeT  ycTaHaBnvBaTb
B MMOCKOCTSX PacnofioKEHUs CTPUHIEPOB U KapSIMHICoB, obecrneymBas MX HenpepbiBHOE
NpoXoXaeHne Yyepes NPoMeXyTouHble Nanybbl (Nnatgopmbl).

OHuM gomkHbl 6bITb COEAMHEHBbI C NPOAONbHBIMU Bankamu (CTpuHrepamu, KapamHrcamm)
C MOMOLLbIO KHUUbI [1-06pasHoro npoduns, COCToAWEN M3 «CepaeyHuKa» Ku3 TOro Xe
neHonnacra, 4To u CToKke, a Takke 06popmoBKM (CM. puc. 3.2.4.23).

3.2.4.24 KHuupl B coeamHeHnax 6anok Habopa fgonyckaetca wmsrotaBnveaTb B BUAE
oTaenbHoro anemeHTa -o6pasHoro Npoduns, KOTOPbIA 3aTEM YyCTaHABNMBAETCS HA MNOSICKU
coeanHsaeMblx Banok Yepes afre3moHHbIN COCTaB UK NacTy, 1 NPOM3BOAUTCS HadopMOBKa
HaknagoK Ha CTEHKU KHULbI U 6anok (cM. puc. 3.2.4.24).
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Puc. 3.2.4.19

Y3en oKOHYaHWsA 1 coeanHeHus nonepeYHon 6ankn ¢ NnpoaonbLHoN 6ankon:
1 — obwwuBka (HacTun); 2 — npogonbHas 6anka; 3 — nonepeyHas 6anka; 4 — NPUHPOPMOBOYHbBIE YTOMBbHUKY;
5 — Haknagka; 6 — knen
~ lon,
tangt = Y™ Qangr = 12659 By = B + 2t79™; t, = 0,8t5; 1/ (2H, ™) > hyy = 1085,

3.2.4.25 TpomexyTOUHblIe CTOWKKW, KOTOpble YCTaHaBNMBaKTCA ANA nogkpenneHns
nonotHuwa nepebopkn Mexay OCHOBHbLIMW CTOMKaMK, [OMycKaeTcs cpesaTb Ha «yc»
B MeCcTax OKOH4YaHusa (y AHvwa n BepxHen nanybbl) (cMm. puc. 3.2.4.25). [pomexyTouHble
CTOMKM MOTYT pa3pe3aTbCsi Ha MPOMEXYTOYHbIX Nanybax n nnatgopmax.

Cpes OCHOBHbIX CTOEK Ha «yC» A0MyCcKaeTCsl HAa OCHOBaHUN NOATBEPXOAoLLMX pacyeToB
NPOYHOCTU 1 NpW HanNu4nm ogobpeHusa PC.

3.2.4.26 Paamepbl ctoek [1-o6pa3Horo npoduns OnpenensioTcs B COOTBETCTBUM
c TpeboBaHmamMn 3.2.4.7 n [OMKHbI ObITb NOATBEPXKAEHbI pe3ynbTaTaMu pacyeToB Ha
YCTONYMBOCTb (CM. NpunoxeHue 1).

3.2.4.27 Bce coeanHuTenbHble anemMeHTbl B coeauHeHunsax 6anok Habopa mexay cobown n
C APYrMMW CBA3AMM KOpriyca AOSMKHbl MMETb MnapaniernbHyl CTPYKTYpY apMuMpoBaHUS U
BbINOSHATCS HA OCHOBE POBUHIOBbIX UK BrakcuanbHblX TKaHen ¢ apmupoBaHnem (0°/90°).

O6cdopMOBKY KHUL, HEOBXOAMMO BbINOMHATL C NapanenbHO-guaroHanbHOW CTPYKTYpOW
apMMpoBaHMA C  UCMOSb30BaHMEM KBaZpoOaKcuarnbHbIX TKaHe C  apMupoBaHUEM
(0°/+45°/90°/-45°) unu cmecu TkaHen ¢ apmupoBaHuem (0°/90°) n (+45°/-45°).




lpasuna knaccugukayuu u nocmpouku Mopckux cydos (4acme XVI)

49

aeeeee
etetetetet

s

f
H. tw

Puc. 3.2.4.21
Y3en coegnHeHus WwWnaHroyTta n 6umca BepxHen nanyosi:
1 — 6opToBas obLIMBKA; 2 — HACTUN BepxHen nanybbl; 3 — wWnaHroyT; 4 — 6umc; 5 — kHuLa

By 2 08(H2 + H.);thy = 1/2(eh, + ¢,); e = 1/2(e5 + tL,); ) = 0,817

Hf

Puc. 3.2.4.22

Y3en coegnHeHWs lWnaHroyta ¢ 6UMMCOM MPOMEXYTO4YHOM nanybbl (nnatgopMbl):
1 — 6opToBasi O6LUMBKA; 2 — HACTUM NPOMEXYTOYHON Nany6bl (NNaTdopmel); 3 — WNaHroyT; 4 — 6umc; 5 — KHuua
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Puc. 3.2.4.23
Y3en coegnHeHns CTOMKM Nepebopkn ¢ MPOAONbHOM 6ankon (CTPMHrepoM, KapJIMHICOM):
1 — gHnweBas obwmeka (HacTun nanybbl); 2 — nonoTHULLEe nepebopku; 3 — npoaonbHas 6anka; 4 — CToNKa;
5 — kHMua
By = LSHS ) = 1/2(8, + t25); thr = 1/2(t5, + t59); hps® = 0,7HY

3.2.4.28 Bobipesbl B nosickax 6anok Habopa He JonyckatoTcA.
Bbipesbl B cTeHkax 6Ganok Habopa ana nponycka TpybonpoBogoB, kabenen u T.no.
AOMycKalTCs C HaubonbWUM JIMHENHbIM pa3mepom He 6onee 1/3 BbICOTbI nNpoduns
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(«cepoeyHunkar) Ganku. lMpu 3TOM CTEHKM OOMKHbI MMETb napannenbHO-AnaroHanbHy
CTPYKTYpY apmunpoBaHus (0°/+45°/90°/-45°).
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Puc. 3.2.4.24
Y3en coeguHeHus kHuupbl ¢ 6ankamu Habopa ¢ NOMOLLBI HAaKNaaokK:
1 - kHuUua; 2 — Haknaakn (t2, = thr)

Bbipesbl gnametpom MmeHee 1/5 BbicoTbl Npodunns 6anku gonyckaeTcs He NoAKPENnATh.
Bblpesbl 6onblero guametpa, Ho He 6onee 1/3 BbicOThbl Npodunga 6anku, SOMKHbI BbITh
noakpennexol. MNMoakpenneHne BbINONHAETCS NyTeM HadOPMOBKM HaKMagku no nepumeTpy
npodunsi, oxeaTbiBasi CTEHKM M CBOOOOHbIN NOSICOK 6ankm (cm. puc. 3.2.4.28).

MaTtepuan Haknagku SOMmKeH COOTBETCTBOBaTL MaTepuany o6cgopmoBkm Bankm Habopa,
roe pacnonoxeH Bbipe3. CTpykTypa apMMpOBaHMSA Haknagkm OormkHa OblTb napannensHo-
anaroHanbHas (0°/+45°/90°/-45°).

3.2.4.29 B 6ankax Habopa gomkHbl ObiTb NPegyCMOTPEHbl BOAONPOTOKU (LUNuraTel Ang
nepeToka BoAbl W APYrnX XXUOKOCTEN).

MoakpenneHve BbIpe3oB Noa wnuraTel B cTeHkax 6anok Habopa M-o6pasHoro npoduns
BbINOSMIHAETCS MyTEM YCTAHOBKM B BbIpe3 Ha nacTe TOHKOCTEHHOro odopmMuTens,
BbinonHeHHoro u3 MNMKM. BeicoTa Bblpe3a nog wwnuratbl OODKHA cocTaBndtb 5 — 50 M
(c™m. puc. 3.2.4.28).
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3.25 Bblpe3bl.

3.2.5.1 Bce Bblpe3bl B 60pTOBON 06LWIMBKE, HAacTUNax nanyb 1 nonoTHULax nepebopok
OOIDKHbI  NMOAKPENnATbCA, €ecnnm  UX  MUHUMAasbHbIA  NIUHENHbIM  pasmep npesbllLaeT
(B 3aBUCMMOCTM OT TOrO, YTO MEHbLLE):

15 TONWWMH A4ns 0gHOCNOWHBIX KOHCTPYKUUKA, nn 150 mm;

5 TonNWmMH ANa TPEXCNONHbBIX KOHCTPYKUMIA, Unn 250 MMm.
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hy
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Puc. 3.2.4.25
Y3en oKOH4YaHWs CTONKM Nepebopku Ha «yCx»:
1 — gHyweBas obwwmeka (HacTun nanybsl); 2 — nonoTHULLe nepebopku; 3 — 6anka M-o6pasHoro npoduns
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Puc. 3.2.4.28

MoakpenneHve Bbipe3oB B 6ankax Habopa [1-o6pasHoro npoduns:
1 — obwwmeka (HacTun nanybel, Nnnatdopmel); 2 — 6anka; 3 — Haknagka; 4 — odopMuUTENb BbIPE3a;
5 — BogonpoToK (Wwnurar)
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3.2.5.2 TllogkpenneHne BbIpe30B B OAHOCMOMHBLIX KOHCTPYKUMAX NPOU3BOAUTCA NyTEM
MECTHOrO yBENMYEHNS TONLWMHbI OBLLMBKM (HacTuna nanybbl, NONOTHMLLA) BOKPYT Bblpe3a Ha
nrowagun, pasmepbl KOTOPOW ONPeaensaTCca B COOTBETCTBUM C puc. 3.2.5.2-1, an 3.2.5.2-2.

a)

=0,5d
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Puc. 3.2.5.2-1
[MoakpenneHue Kpyrnoro Bbipe3a B OAHOCMONHOW (&) U TPEXCNOWHON (6) KOHCTPYKUMAX
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Pwuc. 3.2.5.2-2
MopkpenneHne NPAMOYronbHOro Bbipe3a B OAHOCIIONHON KOHCTPYKLIMK:
1 — HacTun nany6sl (Nnatdopmbl); 2 — yTOnLEeHNe

YBenuyeHne TONWWHbI OOMNYCKAaeTCHa BLINOMHATL B BUAE HakNagok, ecnu  ans
N3roTOBNEHNA KOHCTPYKUMM WUCNOSib3yeTCd MeTod WHY3UM unv MecTo Bblpesa 3apaHee
He onpeneneHo N ero MMHUMarbHbI pa3mep He npeBbiwaeT 30 TonwmH obLwmBKkK (HacTMna
nany6bl, noNoTHMWA). B NnpoTMBHOM crnyyae yBernmyeHue TomnwmHbl He0BX0ANMO BbINOMHATL
3apaHee, nyTem 3ad)OpMOBKN JOMNOMHUTESbHBIX CNOEB TKAaHU MeXJY OCHOBHbLIMU CITOSIMU.

3.2.5.3 [na nogkpenneHus Bblpe30oB B OOWMBKe, HacTune nanybbl M MNOMOTHULLE
nepebopKkn TPEXCNONHON KOHCTPYKLUN PEKOMEHAYETCS BbINOMHATL!

MEeCTHOe yBeliMyeHne TOMLUHbI HECYLLMX CITOEB Ha 3aaHHOW NIowaamn BOKPYr BbIpesa;

3aMeHy MO KOHTYpPY Bbipe3a Ha WnpuHe He MeHee 3h, rae h — 1/2 TonwmHbl cpegHero
cnos, OT Kpas Bblpesa neHonnacta B JaHHOM crnoe Ha neHonnact 6onblien NIoTHOCTU
(cm. puc. 3.2.5.2-1, 6 n 3.2.5.3).

YBernvyeHue TOSWMHbI HEeCYyLWMX CrnoeB BbINOMHAETCA B BWAE HaKMagok MyTem
HadOPMOBKN AOMNOSTHUTESbHBLIX CfO0eB TKaHW C OOHOBPEMEHHOW 3addOPMOBKOW Topua
KOHCTPYKLMM MO KOHTYPY Bbipe3sa.

BBefeHHbIN B cpegHuUii Croi No KOHTYPY Bbipe3a NeHonnacT (NOBbILLEHHON NNOTHOCTH)
JOJDKEeH MMeTb npegern npoYHocTu npu cxatum Ha 0,3+1,0 MlMa Bbiwe npegena npoYHOCTU
cpefHero crnos neHonnacTta, NPUHATOro A4S 4aHHOM KOHCTpyKuun. MNpun atom, ecnn cpegHuin
CNON BbIMOMHEH M3 FIEFKOBECHOrO MaTta, apMUPOBAHHOIO TKaHbto (cM. puc. 3.1.1, 8), To ero
ycurieHve rno KOHTYpPY Bblpe3a He Npou3BoauTCcS.
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MopakpenneHue NPSIMOYroNbHOMO Bbipe3a B TPEXCITOWHOW KOHCTPYKLMK:
1 — HacTun nany6bl (NNatopmel); 2 — YTOILLIEHNE HECYLLIMX CIIOEB; 3 — NEHOMNIACT NOBbILLEHHO MNOTHOCTU

3.2.5.4 YTonueHne KOHCTPYKUUN B pariOHEe Bblpe3a BbIMOSHAETCHA C MCMNOSIb30BaHUEM
TEX Xe TKaHen, N3 KOTOPbIX U3roTaBMMBaETCA cama KOHCTPYKLMSI.

Kpyrnble Bbipeabl 4oNycKaeTCcs NOAKPENNATb POBUHIOBbLIMU U BrnakcmanbHbIMU TKAHAMM
¢ apmuposanuem (0°/90°), (+45°/-45°) unn nytem nx kombrHaumu.

CTpykTypa apMmpoBaHusl YTOMLWEHUA BOKPYr MNPSMOYrofibHOrO Bbipe3a [OOSKHa,
Mo BO3MOXHOCTW, NOBTOPSATb CTPYKTYPY apMUPOBAHUS KOHCTPYKUWUW, FOEe PacnofioKeH aToT
Bblpes.

YMeHbLUEeHNEe TOSMWWUHbI HaKMagku yYTOMWEHUS BbIMNOMHATL MNMaBHO C MNepekpoem
Ha 30 — 50 MM Kaxxgoro Criosi TKaHn NOCreayoLWmnM CNoeM.

3.2.5.5 CpaBHuTENBLHO Sonblne Bblpesbl B nanyb6e, wnpuHa KOTOpbIX
npeBbiwaeT 1/4 — 1/3 ee WMpWHbLI, OOMKHbI ObITb NOAKPENEHBI KOMUHICAMMU.

KOMWHrcbl MoryT ObiTb BbINOSIHEHbI M3 TEX XXe MaTepuanos, YTo M nanyba, u MmeTb
M-o6pasHbin unu -obpasHon npodunb nonepeyHoro ceyveHusi. OHM Takke MoryT ObiTb
MeTannImM4eckMMm, Hanpumep, WTaTHbIe KOMUHICbI KPbILLEK JTHOKOB.

Bbipesbl MOryT HE UMEeTb KOMUHICOB. B 3TOM criydyae OHM AOMKHbI ObITb OrpaHUYEHbI
KapnuHrcamm mn Gumcamu, KoTopble crnegyeT pacnonaratb Ha KpaTyalllem pacCTOSHUM
OT KPOMKM BbIpe3a, paBHOM WupuHe ¢naHua 6anok Habopa. B crnyyae HEBO3MOXHOCTU
BbINOSIHEHWSI AaHHOro TpeboBaHus, cnegyeT BBECTM OOMNOMHUTENbHbBIE CBA3M, MPeayCMOTPEB
NX OKOHYaHWe C y4eToM nonoxeHun 3.2.4.17.

3.2.5.6 B uvcknounTenbHbIX cnydasx gonyckaeTtca Hanuuve AByx u 6onee Bblpe3oB
B nanybe, pacnonoXeHHbIX Ha paccTosHMM MeHee 1,5 LMpWMHbI HauMeHbLUEero Bbipesa,
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N3MEepPEHHOM Mexay MX Kpomkamu. [MogkpenneHve TakvMx BbIpe3oB criedyeT Mpou3BOAUTb
nyTem yBenuyeHns TOMLWMUHbI HAacTUNa No BCen Nnowaamn panoHa nanyobl, rae pacnosnoxeHa
Takas rpynna BblpesoB.

Ecnu nanyba nmeeT TpexcrnorHy KOHCTPYKUMIO C MEHONNacToM B CPeAHEM Croe, TO
NMOMUMO YBEMUYEHUS TOSMLWMHBI HECYLMX CIOoeB, MO KOHTYpY BbIpE30B B CPeOHUN Crown
OOMKeH OblTb  BBeAeH  MeHonnacT  MOBbIWEHHOW  MAIOTHOCTM B COOTBETCTBUM
C nonoxeHunamn 3.2.5.3.

3.2.5.7 Ecnu pacctosiHne mexay Bblpe3amm 6ornbLue ykaszaHHoro B 3.2.5.6, TO peLleHune
006 yBeNMYEeHNn TOMLLMHBbI HAacTuna UM HecyLmnxX CNoeB No BCen nnowaamn panoHa nanyobl,
roe pacnosioXeHbl Bblipesbl, UM BOKPYT KaXXaoro Bbipesa Nnnbo OTAeNbHbIX BbIPE30B, OOMKHO
NPYHMMATbCSA UCXOAA U3 KOHCTPYKTUBHBLIX OCOBEHHOCTEN 1 NonyyYnTb ogobpeHne Permnctpa

3.2.5.8 B parioHe nanyGHOro cTpuHrepa Bblpesbl HE AOMycKalTca. B ncknioumTenbHbIx
crny4vasx paspeluaeTtcst B nanybHOM CTpuHrepe npopesaTb Kpyrible OTBEPCTUS OuamMeTpoMm
He 6onee 150 mm. KpomKn BbIpe3oB A0MKHbI ObiTb MOAKPEnseHbl B cOOTBETCTBMM C 3.2.5.2
n3.2.5.3.

3.2.6 CoeaguHeHus.

3.2.6.1 OO6LKre nonoxeHus.

.1 HacTtosawwme TpeboBaHWs pPacnNPOCTPaAHATCA Ha (POpPMOBaHHbIE CTbIKOBbIE
(nasoBble) 1 yrnoBble COEAUHEHUSA CBA3EN KOPMYCHbIX KOHCTPYKLUMI, KOTOPbIE N3rOTOBMEHDI
C MPUMEHEHNEM aAre3nOHHbIX COCTaBOB U MOCMOWHO HAOpPMOBAHHbLIX COEANHUTENbHbIX
HaKNagoK U NpUdPOPMOBOYHbIX YrOfIbHUKOB;

.2 coeguHUTENbHble HaknagkM U NPUGOPMOBOYHbIE  YFOMBbHUKA  OOSXKHbI
N3roTaBNUBaTbCH W3 TEX Xe MaTepuarnoB M TOW Xe CTPYKTYpbl apMUPOBaHUS, 4YTO U
coefvHseMble CBA3N;

.3 B CTbIKOBbIX W YrNOBbIX COEAWHEHUAX MEeXAy MOBEPXHOCTAMU KOHTaKTa
coefvHseMbIX CBA3en [omkeH ObiTb BBEAEH aAre3vOHHbI COCTaB, CBOWCTBA KOTOPOro
OOMMKHbI  obecneuynmBaTb 3adaHHYO MPOYHOCTb COEAMHEHMSI U BO3MOXHOCTb  €ro
NCNONb30BaHWs B MPOU3BOACTBEHHbIX YCIOBUSIX CyOOCTPOUTENBHON BeEpPdU C y4eToM
TpeboBaHui 2.3.4;

4 HacopMOBKa COeAMHUTENbHbIX HAKNaA0K U NPUAOPMOBOYHbLIX YTONBbHUKOB A0SMKHA
Npov3BOAUTBCS MeTodaMn MHAY3UM UM KOHTaKTHOro oopMoBaHMA Mpu cobniogeHun
TpeboBaHMM K Ka4yecTBy MOArOTOBKM COEOMHSAEMbIX MOBEPXHOCTEW M OTHOCUTESTbHOMY
coaepXXaHuio cBsaAsyowero npuv HadopMOBKE HaKNagoOK W YroflbHUKOB B COOTBETCTBUM
C TEXHOSIOrMYECKMM perfiaMmeHTomM;

5 BblOpaHHble NapamMeTpbl Y3roB COeAMHEeHun C ydetom TpeboBaHui 3.2.6.2
n 3.2.6.3, 0OMKHbI BbITb YTOYHEHBI HA OCHOBAHWUW PE3yNbTaToOB PacveToOB NPOYHOCTH.

3.2.6.2 CrtbikoBble (hOPMOBaAHHbIE COEANHEHUS.

.1 B CTbIKOBbIX (POPMOBaHHbIX COEANHEHMAX MaTepuan U CTPYKTypa apMupoBaHus
HaKnagoK A0ShKHa COOTBETCTBOBAThL CoeaMHAEMbIM CBA3aAM (cM. 3.2.6.1.2). [pu 3ToM TKaHu
¢ apmuposaHunem (0°/90°) ponyckaeTcs yknagbiBaTb HanpasneHuem 0° BOOMb CTbika, HO
B 3TOM Clnyyae paspbiBHAs Harpyska B HanpasneHun 90° gomkHa ObiTb He HMKe Harpysku
B HanpaeneHun 0°;

.2 Mpv TOMWMHE OOHOCMNONHbBIX coeaMHseMbIX cBs3en He Bonee 10 Mm gonyckaeTcs
BbINOMHATL coeanHeHne 6e3 pasaerniku CTblkyeMblX KPOMOK (CM. puc. 3.2.6.2.2).

[Ona paHHOro Tuna CcoeavHeHMst NapamMeTpbl Haknagok BblibupatoTca ucxoaa K3
cnepnyoLlero:

b, = 180 + 15s, MMm;

b.t =30 + 50, MM — MOMOBWHA LLINPWHBI NEPBOrO CMOSA TKAaHN HaKMNaaKy;

bl = 15 + 25, MM — LUAPUHA CTYNEHbLKY;

bl 40 + 50, MM — LUMPUHA NocneaHen n-on CTYNeHbKN HaKNaaku;
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tm = 0,55, MM — Onsa coeanHMUTENbHbBIX HaKNagok, MMeLWMX napannenbHyo CTPYKTYpY
apmupoBaHus (0°/90°);

tm = 0,85, MM — ANa COEAMHUTENBHBIX HAKIMaA0K, UMEIOLLMX NapannenbHO-AnaroHanbHyo
CTPYKTYpy apmupoBaHus (0°/90°)(+45°/-45°);

t.l tl, tT — BbICOTA CTYyNEHbLKMW, paBHas CyMMapPHOI TOMLLMHE CMOEB TKaHW, 06pasyoLLmnx
CTYMEHbKY;

Puc. 3.2.6.2.2
KoHCTpyKTUBHas cxema CTbIKOBOro (Ma3oBoro) popmMoBaHHOIO COeUHEHNSI OQHOCIIOMHbBIX CBA3EW
6e3 pasgenku KpoMoKk:
1 — coeanHsieMble CBSA3U; 2 — CTbIK; 3 — HaKNagKku

.3 Npu TOMWMHE OOHOCIOMHbIX cBA3en ©Oonee 10 MM CTbIKOBble COEAWHEHMS
BbIMOSIHAOTCHA CO CTYNeH4YaTon pasgesikol KPOMOK M CO CPEe30M KPOMOK «Ha yC». OTU TuMbl
COEUHEHUIN NPUMEHAIOTCA ANA COeQMHEHMNS TPEXCNONHbIX CBA3EN;

.4 CTbIKOBOE COefMHEHME CO CTyMNeH4YaTon pasfernikon KPOMOK BbINOSIHAETCS nyTem
nocnegoBaTenbHOrO yaaneHus CrioeB apMupylowero marepuana B COefMHSAEMbIX CBA3AX
B panioHe cTbika (cM. puc. 3.2.6.2.4).

Puc. 3.2.6.2.4
KoHCTpyKTUBHas cxema CTbIkoBOro (Ma3oBoro) hopmMoBaHHOrO COEAMHEHNSI OQHOCIONHbIX CBA3EN
C ABYXCTOPOHHEN CTyneH4yaTon pa3genkon KpoMok:
1 — coeanHsAeMble CBSA3N; 2 — CTbIK; 3 — Haknaaku

BbiGop napameTpoB CcoeOuMHEHMSI OOHOCIIOWHBIX CBSI3e NPOU3BOAUTCA UCX0AA U3
cneayoLero:

S'putt = 0,255 = 2, MMm;

my = S puet/tqa (€CNM My [POBGHOE YNCNO, TO OHO OKPYINSIETCH 40 HAMMEHbBLLETO LIENOro);

ny = (m-my)/2,

€eCnn n; — Lenoe YUCIO, TO Mpysr = My;

ecnu n; — ApOBHOE YUCIO, TO My = My + 1, @ ny OKPyrnsgeTca A0 HauMeHbLuero
Lernoro;

Sputt = taMpyee = 2, MM;

n, = (n; — 6)/3 (ecnu n, — gpobHOE 4MCro, TO OHO OKPYrNAeTcsa OO0 HauMeHbLUero
uenoro);

n=4 +n,+k; by =2[(n+2):bs+ b,], MM;

b, = 2b; = 40, Mmm; npu by = 20 =+ 30, MMm;

bk = bS!
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tm > 0,5(S = Sputt) + tover M\'Y“

roe n — KOnMyecTBO CTyneHen pasaenku;

m — KONIMYECTBO CIIOeB TKaHW B NaHenw;

My — KONMUYECTBO CIIOEB TKaHW B CTbIKE NaHENen Sy ;¢

S'putt — NEPBOHAYaNbHas TOMLWMUHA CTbIKA;

Sputt — OKOHYaTENbHas TOMWMHA CTbIKA;

m, — KOJNIMYECTBO CNOEB TKaHW B CTbIKe NaHenen TONWWHON Syt

ty — TONWMWHA OQHOro CNod TKaHU UK NakeTa,;

t,;, — TOMNWKWHA HaKNagKu;

k — k0atbdurumeHT paHbii 0, ecnu n, — Lenoe 4YnCrno, U paeHbli 1, ecnn n, — gpobHoe
4ncno;

CTyneHbKM JOMKHbI UMETb CEAYIOLLYIO0 BLICOTY ti:

nepsas t! n nocnenHAs CTyneHb t — 1 crow TKaHu;

BTOpas CTyrneHbKa t2 — 2 crost TKaHu;

TpeTbs t3 ¥ nocrnegylowme CTyneHbk — 2 — 3 Crnos TKaHu, Npu 3TOM HeoGXxoaumo
yunTbiBaTb cnegyoLlee:

ecnm n, 4BnseTcAa UuenbiM 4YUCIIOM, TO BCE CTYNEeHbKW, HayuHas C TpeTben
00 npegnocnegHen, OMKHbl UMETb TOMLWMHY, paBHYO 3 CrOSIM TKaHMU;

ecnu n, aBnaeTcst APOOHbIM YACIIOM, TO B Criy4ae, ecriv YMCro nocrne 3anaTon paBHoO 3,
Heobxoaumo caenaTtb (n, — 1) CTYNeHbKy TOMLWMHON, paBHOM 3 CNOSAM TKaHW U 2 CTYNEHbKN
TONLWMHOW, PaBHOW 2 CIIOSIM TKaHMU;

ecnu n, aBnAeTcst APOOHbIM YACIIOM, TO B Criy4ae, eCcriv YMCro nocrne 3anaTon paBHoO 6,
Heobxoaumo caenaTb n, CTYNEHbKU C TOMLWMHOM paBHOW 3 CrosiM TKaHW M 1 CTyneHbKy
C TOMLWMHON paBHOM 2 COSAM TKaHW;

npeanocnenHss CTyrneHbka ts(n_l) — 2 CcNnosi TKaHwW.

OcrTtanbHble 0603Ha4YeHns npuBedeHbl Ha puc. 3.2.6.2.4.

KonuyecTBo BHELUHWX HaKNagok C TONWMHAMMU tyy,er = tg NPUHAUMAETCH PaBHbIM ABYM.

MapameTpbl CTbIKOBOrO COeAMHEHUSI TPEXCHOMHbIX CBA3Een onpeaenstoTca ucxogsa um3
crneayoLlero:

Sbutt = Mpute * tas MM;

Mpuee = 2;

ny =m" — My

m'"" — KONMYECTBO CrNOEB TKaHU B HECYLLIEM CIIO€;

Mpyte — KOMUYECTBO CIOEB TKAHWU B CTbIKE HECYLLMX CIOEB;

n, = (ny, —6)/3 (ecnu n, — ApobHOE 4YMCNOo, TO OHO OKPYrNAeTcsa A0 HaMMeEHbLUEero
uenoro);

tm > 8imax1 MM,

roe Simax (i = 1,2) — mMakcumanbHasi TonwmHa OAHOro N3 AByX HECYLLUX CIOEB;

Sputt — TOMLLMHA HECYLLNX CMNOEB B CThIKE.

OcTanbHble NnapaMeTpbl HAKNagoK, KOMMYECTBO CTYNEHEK N UX BbICOTA ONpeaenatTcs U3
NPUBEAEHHbIX BblLLE COOTHOLUEHUN A5 CTYNEeHYaToro CoeauHeHns 0gHOCINONHbIX CBA3EN;

.5 KOHCTPYKTUBHas CxemMa CTbIKOBOrO COEOWHEHWSI C pasfernikoM KPOMOK «Ha yC»
OOHOCNOWHbLIX CBA3el NpmBedeHa Ha puc. 3.2.6.2.5.
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Puc. 3.2.6.2.5
KoHCTpYKTUBHas cxema CTbIKOBOro (MNa3oBoro) hopmMoBaHHOrO COeAUHEHNSI OQHOCITOMHbBIX CBA3EW
C ABYXCTOPOHHEN pa3faernkon KpOMOK «Ha yC»:
1 — coeanHsieMble CBSA3U; 2 — CTbIK; 3 — HaKNagKku

BbiGop napaMeTpoB CTLIKOBOrO COEANHEHNS OOQHOCOMHBIX CBA3EW C pa3gesikon «Ha yc»
Npon3BOANTCH UCXOONA U3 CReayroLLero:

o< 4°

S'pute = 0,125 = 2, MM;

n = ((s — Spurt)/(2abs)) —2 (ecnm n — ppobHOE 4MCNo, TO OHO OKpyrnseTcs Ao
HaUMEHbLLErO LIENOro);

bs = 15 + 20, mm; b,, = 2bg = 30, MM;

cos(a)/n(0,6(s — Sputt) + 0,2t pperNoper) = t'y = ny/nty - cosa, Mm (yron a, rpag.),

roe t', — TONWMHa HaKNaakvM B pavioHe CTbIKa.

OcTanbHble napamMeTpbl COeANHEHNS onpeaensanTcs no oopmynam g CTyneH4yaToro
COeUHEHNS OOHOCMOMHBIX cBA3en (CM. 3.2.6.2.4).

[MapameTpbl CTbIKOBOMO COEAWHEHUS TPEXCMOWHLIX CBA3EW C pasfernikon «Ha yc»
onpegensTcs No opMynam Ans onpeaeneHnsi napaMmeTpoB OAHOCNOMHBLIX CBA3EN, a Takke
no cnegyowmum opmyram:

a < 2° Spyee = TONWMHA 1 CNOA TKaHW;

n = (8;max — Spute)/(a-bs) —2 (ecnn n — gpoBHOE 4MCno, TO OHO OKpyrnsieTca Ao
HaUMeEHbLLUEro LIeNoro);

(COS(O())/n ’ (1:2(8imax - Sbutt) + O'Ztouernover) 2 t,n 2 (‘Simax - Sbutt)/n "cosa, MM
(yron a, rpag.);

.6 Ona coeguHeHWst CBA3EM KOPMYCHbIX KOHCTPYKUMW [OO0MycKaeTCa MNPUMEHATb
HECMMMETPUYHbIE MO TOMWMHE cOoeanHeHust Be3 pasfenkm U C pasgenkon coeauHAeMblX
KPOMOK, Hanpumep, Ans obecnevyeHus rNagkoCTM Hapy)XHOM MNOBEPXHOCTU nanyobl
(nnatdopmbl) Ha 3TOM MNOBEPXHOCTM MPOU3BOAUTCH pas3fernika KPOMOK «Ha YC», a Ha
NPOTUBOMOSIOXHON NOBEPXHOCTU HakNagaka opMyeTcs Ha CThiK 6e3 pasgenkm KPoOMOK.

Bbibop Haknagok 6e3 pasgenku M C pasgenkon KPpoOMOK MPOM3BOAMTCHA C y4eToM
TpeboBaHun 3.2.6.2.2, 3.2.6.2.4 1 3.2.6.2.5;

.7 NpYMeHeHMe OpYyrmx TUMOB CTbIKOBbIX (Ma30BblX) COEAUHEHWUA OLHOCIOMHbIX W
TPEXCMNOMHbLIX CBS3€N KOPMYCHbIX KOHCTPYKUMIA OOSMKHO OblTb OOOCHOBAHO Ha OCHOBaHMU
pe3ynbTaToB pacyeToB M NPOBEeAEHUSA UCMbITaHWIA, a TakKe cornacoBaHo ¢ Pernctpom.

3.2.6.3 Yrnosble (hOpMOBaHHbIE COEANHEHUS.

.1 B yrnoBbiX ()OPMOBaHHbIX COEANHEHUNAX, KOTOPbIE HE UCMbITLIBAIOT 3HAYUTENBHOIO
CcABWra B MAOCKOCTAX apMMpOBaHMSA CBSA3EW, CTPYKTypa apMuMpoBaHusi NpudOPMOBOYHbIX
yronbHuKoB AosmpkHa ObiTb (0°/90°) ¢ opueHTaumen HanpasneHuss 0° BAOMNb COEOUHEHUS.
Mpn aTOM paspbiBHas Harpys3ka B HanpasrneHun 90° gormkHa ObiTb He HUXe paspbiBHOW
Harpysku B HanpasneHum 0°.

B cnydyae, ecnu coeauHsiemble CBSi3M UCMbITbiBaOT Gonbline gedopmaumm npu
caBure, CTPyKTypa  apMypoBaHust  MPUAOPMOBOYHBLIX — YFONIbHMKOB — OOMKHA  ObITb
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napannensHo-gnaroHaneHon (0°/+45°/90°/-45°), onsi Yero pekoMeHayeTcsl UCnonb3oBaTb
koMbuHaumio u3 ayx TkaHewn (0°/90°) n (+45°/-45°) TonwmHon kaxagas He 6onee 0,5 mm ang
obecneyeHns Ux yknagbiBaeMoCTU B yriax CoeaUHEHNSs;

.2 B YINOBbIX COEAUHEHUAX NPY (HOPMOBAHUU MPUPOPMOBOYHbLIX YrONbHUKOB AOMKHO
ObITb 06ecneyeHo yMeHbLUeHVe WX TOMLWMHBLI OT KOPHS K OKOHYaHWIO KaTeToB 3a cyeT
Nepekpos KaxkabIM MOCreaytowyMm CrnoemM TKaHW Npeablaywero Crnosi Ha BenUYUHY Agng,
KOTOpasi NPMHUMAaEeTCs PaBHOW dgpg; = 10 — 15 MM (cMm. puc. 3.2.6.3.2).

OcHoBHble nNapamMeTpbl NPUAPOPMOBOYHbLIX YrOSIbHUKOB NPWU COeQUHEHUU OAHOCIONHBLIX
cBsi3en BbIGMpaloTCs MCXOAA U3 CNeayoLLero:

tangt = 0,85, bangi = 15tgng WNN bgyp g = 100 + 55 (B 3aBMCMMOCTM OT TOrO, 4TO Gorblue),

roe s — TOMLWMHA ropu3oHTanbHoOM CBA3U, MM;

Rangl = 115tangl;

.3 N0 NOBEPXHOCTU KOHTAKTa BepTUKaribHOW CBSI3M C rOPU3OHTANbHOW, a Takke
B yrrnax coeAnHeHU HaHOCUTCHA aAre3nMoHHbIN COCTaB, C MOMOLLbIO KOTOPOro NPOU3BOAMTCA
coeuHeHne cBA3en M  OpMUMPOBaAHME 3akpyrneHun B Yyrnax nepeg HadgopMoBKOM
NPUOPMOBOUHBIX YrOSNTbHUKOB (CM. puc. 3.2.6.3.2);

2

QAangl
Agngl  angl

bangi

J !

<
o'y

Puc. 3.2.6.3.2
KoHCTpyKTUBHas cxema yrnoBoro (oopMOBaHHOIO COeAUHEHUSI:
1 — coeauHsieMble CBA3M; 2 — NPUPOPMOBOYHbBIE YrONbHUKMW; 3 — MOBEPXHOCTb KOHTaKTa

4 Ana HarpykeHHoro yrroBoro CoefuHEeHUs ropusoHTanbHas OAHOCIOMHas CBA3b
BbINOSMIHAETCS C YTOMWEHNeM noA BepTUKanbHOW CBA3blD, KOoTopas MoXeT ObiTb Kak
OLHOCIOMHON, TaK U TPEXCNOMHON, HanpuMmep, CoeaAnHeHne OgHOCITONHOM OBLLMBKM Kopryca
C TpexcnonHon nepebopkon. MNeHonnact 06bl4HOM NPOYHOCTU B CpeaHeM croe nepebopku B
paloHe COeaVHEHUSI C OOQHOCIIONHOW OOLUMBKOM OOIMKEH ObITb 3aMEHEH Ha MeHonnacTt C
npeaenom npoyYyHocTn npu cxatum Ha 0,3+1,0 MlMNa Bbiwe (NOBLILLEHHOW NIOTHOCTM) B BUAE
3aknagHblX 9fIEMEHTOB onpeaesieHHbIX pasmepoB (cM. puc. 3.2.6.3.4).

YTonuweHne oOLIMBKN NPOU3BOAUTCA MyTeM BBEAEHUA OOMNOSHUTENbHbIX CIOEB TKaHU
(poBuHroBon unu GuakcuanbHon ¢ apmwupoBaHuem (0°/90°)) mexay OCHOBHBbIMU CHOSIMW
C YKNagkon BAOMb BepTMKanbHOM CBA3W (nonepek kopnyca). YTOonweHWe BbINonHAeTcs
C YMEHbLUEHNEM TOSLMHbI K KpasiM, NepekpbiBas KaXxabiM CNnoemM TKaHu npeablayLunin criom
¢ warom 20 — 25 mM. Pasmepbl yTONLWeHUa onpeaensaTcs UCXoas U3 crnegytoLlero:

ten = (0,2 + 0,3)Ssneu;

Bin = 2(ben + 6tin) + Spuik, ben = bangt + 5 MM;

bangl 2 16tangla tangt = 0,65y,
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rae s, = max(Sspen, Spuik) — ANA COBANHEHUS OAHOCNOVHbIX CBSA3E;
Sp = max(Sspeus Oputk + Spuik) — ANSA COEANHEHNS OAHOCIIONHOW N TPEXCINOWHOW CBA3EN,
Spuixk — TONWMHA HECYLLIETO Crost TPEXCIONHOW CBA3N;

Rangl = 2tangl;
bulk _ .
langl =12 Sbulka

Shulk

b angl

Ssheli

Puc. 3.2.6.3.4
Y3en coegnHeHus nepebopkn TPEXCNONHON KOHCTPYKLMM C OQHOCHONHON 06LLIMBKOW Kopnyca
C ycuneHvem nog nepebopkow:
1 — obwmeka; 2 — nepebopka; 3 — NpNPOPMOBOYHbIE YIONbHUKW; 4 — yTOrLEeHWE; 5 — NeHoNacT NOBbILLEHHON
NIOTHOCTK; 6, 7 — aAre3noHHbIA CocTaB

.5 B crny4yae ecnu obe cBA3un, Hanpumep, nepebopka n 06LIMBKa, UMEKOT TPEXCNONHYIO
KOHCTPYKLMIO N ABRASAIOTCA HanpPshKeHHbIMKU, TO WX YrroBOE COeOUHEHWe pekoMeHayeTcs
BbINOSMIHATL C MPMMEHEHWEM OMOPHbLIX ANIEMEHTOB TPEYrofbHOW (hOopMbl M3 neHonnacra
MOBbILLIEHHOW NPOYHOCTH (CM. Tabn. 2.3.3.8), KOTopble yCTaHaBNMBaOTCA Ha 06LLMBKY € 06enx
CTOPOH nonepe4yHon nepebopkn C MNOMOLBLIO aAre3noHHOro cocTaBa. OTOT COCTaB
NpPUMEHseTCs B coeanHeHnn nepebopkn ¢ OBLLMBKOM NO coeauHseMon noBepxHocTu. Mpu
3TOM TOpel BepTuKanbHon cBA3n (nepebopkn) ob6dopmMoBbIBAaeTCA C nepexogomMm Ha
Hapy>XHbl€ NOBEPXHOCTU Ha BbLICOTY, PABHYI0 HE MEHEE BESTMYUHbBI €€ TOSLUMHbI.

B panoHe nx coeanHeHnst neHonnacTt 0Obl4HOM NPOYHOCTU B CPeaHMX CIosiXx nepedopku
N OOWMBKM OO/MKEH ObITb 3aMeHEH Ha MeHonnacT C MpeaenomM MPOYHOCTU MPU CKaATUK
Ha 0,3+1,0 Mlla Bblwe (NOBbIWEHHOMW MNOTHOCTM) B BMAE 3akNagHbiX 3NEMEHTOB
onpeaeneHHbIX pa3mepos (cM. puc. 3.2.6.3.5).

OcHoBHble nNapamMeTpbl 3TUX BapuWaHTOB COEAVMHEHUs BbIOMpalTCcd ucxoos U3
cnenyLLero:

€ 2 0,6(Ssnett + Sputr); lingt = 02543 lihgh = 2(L1c + Seneur) + S
tangt = 1,2max(8d,85he”);
bangl = 16tangl +c> ZSshell; Rangl > Ztangl; B — 450;

.6 yrnosoe coeauHeHwe GopTa C BepxHen nanybon, SBMSHLWMUXCA OLHOCIONHBIMU
KOHCTPYKLMAMM, OOMYCKaeTCs COEAMHSITb C NPUMEHEHMEM MNPUAOPMOBOYHBIX YrONbHUKOB
npv ycnosuu, 4To HambonbLuasa TonwmHa 6opta He GyaeT npeBbiwaTtb 14 Mm.
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Pwuc. 3.2.6.3.5
Y3en coegnHeHns o6LWMBKK kopnyca 1 nepebopkn TPEXCNONHON KOHCTPYKLUN:
1 — obwumBka; 2 — nepebopka; 3 — NPUPOPMOBOYHBIE YTOMNBbHWUKMK; 4 — OMOPHbIE 3NEMEHThI; 5 — 3aknagHble
3N1eMEeHTbI; 6 — aare3avoHHbIN cocTaB

B oTom cnyyae pasmep KateTa bgng NPUCOPMOBOYHBLIX YrOMbHUKOB, WX TOMLIMHA

B KOPHE tgnq Y BHYTPEHHWI paanyc R,y Nepexoaa ot 6opta k nanybe onpeaensalorcs us
cnenyloLwmx COOTHOLLEHWIA:

bangt = 100 + 8Sg, tang = 0,8Ss, Rangs = 25,

roe Sy — TonwmHa 6opTa (WMpcTpeka) B MecTe CoeMHEHNsI C BepXHen nanybou;

.7 B Cfydae ecrnv ogHocronHble 6opT u nanyba uMeroT cpaBHUTENbHO Oonblune
TonwwmHbl (6onee 15 — 20 mMM), TO UX YrroBoe COeQUHEHNE PEKOMEHOYETCH BbINOMHATL C
yTOHeHnem obLlimBkM BopTa M HacTuna nanybbl B MecTe UX COeQUHEHUS U C YCTaHOBKOW
OMOPHOrO 3nemMeHTa TpeyronbHOW opmbl (cM. puc. 3.2.6.3.7) u3 neHonnacTta NoBblLLEHHON
npovHocTn (cMm. Tabn. 2.3.3.8).

OcCHOBHble NapameTpbl 3TOro COeAUHEHNS NPUHUMAIOTCS CneayroLnMn:

¢ = 2max(Ss, Sy);
hg = 0,554; hy = 0,5S,;

out . pout out .
tangt = 0,6Ss; bangl 2 20tangi;

angl =0 4551 angl = 16tangl

l _bout l _bout

angl angl s-

.8 B cnyyae ecnu HacTun BepxHen nanyobl n obwmeka 6opTa UMEIOT TPEXCITONHYIO
KOHCTPYKLMIO, TO UX COeOVMHEeHWEe PEKOMEHOYETCS BbIMOMHATb B CReaylolmX BapuaHTax
KOHCTPYKTUBHOIO 0hOpMIeHus:

BapuaHT A. Hactun nanybbl coegmHaeTcs ¢ obwumBkon 6opTa C MOMOLLbIO aare3noHHOro
coctaBa W NpUEPOPMOBOYHBLIX YrOfbHUKOB C MPUMEHEHWEM OMOPHOrO0 3feMeHTa U3
neHonnacta MNOBbIWEHHOW NpoYyHoCTU (cMm. Tabn. 2.3.3.8). B panoHe coeauHeHus Topel
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HacTMna BepxHen nanybbl 0bdopMoBLIBaeTCca 2 — 3 CMOSIMM POBMHIOBOM TKaHW C
apmuposaHuem (0°/90°) (cMm. puc. 3.2.6.3.8-1).
OcHOBHble NapameTpbl 3TOr0 COeAUHEHUS OnpeaensaTca U3 CneayLwmnx COOTHOLLEHWUN:

¢ = 1,2max(ss, 5q); tong = 2max(8%,8%); baub, = 18tgne; = 3,55;

toh g = 1,285 b 5 = 15t 0 + ¢ = 255, B = 45% Ig = bl g1 + S + 543 Is = bt g1 + S5

BapuaHt B. TpexcnovHbin Hactun nanybbl 1 obwmBka 6opTa nnaBHO nepexogaT B
OLHOCIOMHbIE YHaCTK/ NyTeM cBeeHNs HecyLmx crioeB. C noMoLbio aare3avoHHOro cocTtasa
YCTaHaBNMBAETCA OMOPHbLIN 3NIEMEHT TPEYrosibHoM (bOpMbl M3 neHonmacta MoBbILEHHON
NpoOYHOCTN (cM. Tabn. 2.3.3.8) M NpPOM3BOAUTCHA YyKNagka BHYTPEHHEro W BHELLHEro
NPUGOPMOBOYHBIX YroSfibHUKOB (CM. puc. 3.2.6.3.8-2).

OcCHOBHble MapamMeTpbl 3TOr0 COEAVMHEHWs pekoMeHOyeTcs BblbupaTb ucxoas w3
crneayoLero:

tonor = 2max(8%,8%); bgus, = 20tont g;lgl 1,2max(8%,8%); bangl 18tangl;

B obGoux BapuaHTax, ecnv nanyba v GopT MMeloT nanybHbIi CTPUHrep U LUMPCTPEK
COOTBETCTBEHHO, 8¢, 85 NPUHUMAIOTCS PaBHLIMU TOMLLYHAM HECYLLIMX CIIOEB 3TUX CBA3EN;

out
angl

la

out
angl
m

bangi

in
angl

Pwuc. 3.2.6.3.7
Y3en coeAvHeHNs OQHOCINONHBIX KOHCTPYKLUMIA BopTa
1 BepxHew nanybbl NepeMeHHON TOSLLMHbI C YCTaHOBKOW OMOPHOMO aneMeHTa:
1 — 60pT; 2 — ONOPHBLIV INEMEHT; 3 — 00POPMOBKA ONMOPHOIO 3NEMEHTa; 4 — aAre3noHHbIN cocTaB; 5 — HacTUn
BepXHen nanybbl; 6 — BHYTPEHHWI NPUEGOPMOBOYHBIN YIONBHUK; 7 — HAPY>KHbIA NPUEOPMOBOYHbIN YTOMbHUK
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Puc. 3.2.6.3.8-1

Y3en coeagnHeHus HacTuna BepxHen nanybbl n 06LWMBKY OOpTa TPEXCIONHON KOHCTPYKUMK (BapuaHT A):
1 — obwmBeka 6opTa; 2 — yCMneHne 13 neHonnacTa noBbILLUEHHOW NITOTHOCTU; 3 — OMOPHbIN NIEMEHT;
4 — 06cpopMOoBKa; 5 — HacTun nanybel; 6 — ycuneHne n3 neHonnacTta NnoBbILLEHHON NNOTHOCTH; 7 — 06hOPMOBKa;
8 — apre3noHHbIN cocTas; 9 — BHYTPEHHWI NPUEOPMOBOYHBIN YroNbHUK; 10 — Hapy>KHbIA NPUEHOPMOBOYHLIN
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Puc. 3.2.6.3.8-2
Y3en coegnHeHWs HacTuna BepxHen nanybbl u o6LwmBKkM 6opTa TPexXcrnomHom KoHCTpyKuun (BapuaHTt B):
1 — o6wuBka 6opTa; 2 — HacTUN Nanyobl; 3 — aare3noHHbIN cocTas; 4 — 06pOpPMOBKa; 5 — ONOPHbLIN ANEMEHT;
6 — BHYTPEHHUIN NPUOPMOBOYHbIN YTONbHUK; 7 — HAPY>XHbIN MPUEOPMOBOYHbIV YrOSNbHUK
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.9  coegnHeHue BHyTpeHHMX nanyo (nnatgopm) ¢ o6LmBKom 6GopTa BbIMOMHAETCA TaKKe
C MOMOLLBI MPUPOPMOBOYHBIX YrONIbHUKOB W OMOPHOTO 3fieMEHTa TPEYronibHOW OpMbl,
KOTOPbIV M3roTaBNMBAETCA M3 NEHONACTa NOBbILLEHHOW MPOYHOCTM (CM. Tabn. 2.3.3.8).

Mpumepbl y3roOB COEAMHEHUA BHYTPEHHEW nanybbl (mnatdopmbl) OAHOCMOWMHON
KOHCTPYKLMM C oblImMBKON ©GOpTa OAHOCIIOMHOWM W TPEXCIIOMHOW KOHCTPYKLMW MPUBELEHbDI
Ha puc. 3.2.6.3.9-1 n 3.2.6.3.9-2.

OcCHOBHble NapameTpbl 3TK Y3r0B COeQUHEHUI ONPeaensAlTCSa UCXOAS U3 CreayoLLero:

¢ = 1,2max(ss, Sq); tangt = 0,455 W tgpg = 28° (ANSA TPEXCNOWHON OBLINBKM);

bangl > 15tangl +c= ZSS.

AHanornyHelM obpasom odopMnseTcs y3en COoeAUHEHWs, eCnu BHYTPeHHAs nanyba
(nnaTcpopma) nmeeT TPEXCNONHYHO KOHCTPYKLNIO.

3.2.7 PyHOAMEHTDI.

3.2.7.1 ®yHoameHTbl Nod MexaHusmbl, obopydoBaHME W pasfnMyHble YCTPOWCTBA,
yCTaHaBnMBaemble B Kopnyce, MOryt ObiTb BbINOSIHEHbI B CNeayllmnx BapuaHTax
KOHCTPYKTUBHOIO 0ChOpMIeHus:

A KOMMO3UTHBLIN — C UCMNOSfb30BaHNEM mMaTtepmnanoB, KOTOpble MPUMEHAITCA ONA
M3roToBNEHUA Kopnyca;
.2 MeTanmnnyeckum — 3MEMEHThI d)yHLl,aMeHTa, M3roToBJIEHHbIE W3 MeTalna,

COEOUNHSAIOTCA  C KOMMO3UTHBIMU  3fIEMEHTaMM U CBS3SIMU  KOHCTPYKUMM  C MOMOLLbIO
KpeneXHbIX 9/IEMEHTOB.

3.2.7.2 KoHCTpykums dyHOaMeHTOB  onpegensietca B 3HAYMTENbHOW  CTeneHu
XapakTepucTtmkamm o6opyaoBaHMs, MEXaHU3MOB U YCTPOWUCTB (MacCcom, aKCnnyaTaunoHHbIMU
Harpyskamu, BMOPALWOHHBIMW Harpy3kamu M T.4.), KOTOpbl€ Ha HUX YCTaHaBMBAKOTCA.
Mpn 3TOM HEO6GX0AMMO yUMTbIBaATL CneaytoLlee:

npyu npoektupoBaHun dyHaameHToB mn3 [IKM cBA3M O0MKHbI MMETb  LIENbHYH
KOHCTPYKLMIO, @ KONMUYECTBO MPUAOPMOBOYHbBIX YIONIbHUKOB M OPYIUX COEOMHUTENbHbIX
3MEMEHTOB AO0IMKHO ObiTb MUHUMATbHbBIM;

B byHaameHTax n3 NKM nog Tspkenble mexaHnambl 1 06opyaoBaHmMe B MecTax npoxoga
yepe3 maTepuan GonTOB AN UX KPeNNeHns OOSMKHbl ObiTb YCTAHOBIEHLI METann4eckne
BTYIIKU;

B Crny4yae BO3HWKHOBEHMSI KOHTAKTHbIX YCUnui OT 0bopyaoBaHMS U MEXaHW3MOB,
OencTBme KoTopble MOXET npmeectn kK cmaTuio NKM, B MecTe KOHTakTa cBssen dyHaameHTa
C X ornopamn Heo6xoaUMO YCTaHOBUTb METanIM4yeckme Haknaaku,

npyv MPOEKTUPOBAHMM  MEeTannmMyeckoro dQyHaaMeHTa Heobxoaumo  yyYnuTbiBaTb
KOHCTPYKLMIO €ro KpenneHus K CBA3AM Kopryca, 4To notpedyeT YCTaHOBKM «OTBETHLIX»
MeTannuyecknx getanen un, npyu HeodxoaMMoCTH, YCUITEHUS 3TUX CBSA3EN.

3.2.7.3 ®yHpoameHTbl NoA rnaBHble ABUrateny W gpyroe Tsxenoe obopygoBaHue
OOIMKHblI ObITb coeauHeHbl ¢ 6ankamyn Habopa, Hanpumep, AHULLEBBLIMUA CTPUHrepamu U
cTtorkamn nepebopok, Nnbo Ganku Habopa AOMMKHbI ObITb MCMOMb30BaHbI NO4 PyHOAMEHTHI.

B cny4yae ecnu nmetowmecs 6anku Habopa HEBO3MOXXHO UCMOMb30BaTb, TO JOSPKHbI ObITh
YCTaHOBIIEHbI AOMONHUTENbHbIE Ganku, KoTopble AOMKHbI ObliTb COEAMHEHbI C OCHOBHbLIMMU
Gankamu n nx okoOH4YaHue BbINOSIHEHO C y4eToM TpeboBaHun 3.2.4.17.
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Puc. 3.2.6.3.9-1

Y3en coeanHeHus BHyTpeHHen nanybbl (nnatgopmel) ¢ 06LLMBKOM GopTa OAHOCNONHON KOHCTPYKLIMK:
1 — HacTun BHyTpeHHen nanybbl (nnatdopmel); 2 — oblumBka 6opTa; 3 — ONOPHbLIN AneMeHT; 4 — 06hopMOBKa;
5 — aAre3noHHbIN cocTas; 6 — HXKHUIA NPUAOPMOBOYHBIN YTOMBHUK; 7 — BEPXHUIA NPUEOPMOBOYHBIN YrONbHUK

3.2.7.4 CoeaunHeHune NpoaonbHbIX 6anok yHaamMmeHTa ¢ OCHOBHbIMKU 6ankamu Habopa
(cTpuHrepamm) OMKHO BbITb BLIMOMHEHO C MOMOLLbIO BpakeT 1 KHUL, KOTOPble AOMKHbI ObITb
YCTaHOBIIEHbI HA KaXXOOM LUMaHroyTe.

3.2.7.5 bBankn dyHoameHTa Ons KpPenreHus OMOpPHbIX 3NEMEHTOB ABuratenen u
obopynoBaHnsa pekoMeHayeTcs BbINONHATL B BuAe T-obpasHoro npoduns (cm. 3.1.8).

B atom cnyyae coeguHeHne 6ankyv ¢ onopHbIMU 3fIEMEHTaMMN OOSDKHO NPOM3BOAUTHLCS
C NOMOLLbI0 B6ONTOB, KOTOPbLIE OCYLUECTBIAKT KpensieHne 3TUX 3NeMEHTOB K CBOOOAHOMY
noscky 6anku ¢ UCnonb3oBaHNEM «OTBETHbIX» MeTannnyeckmux getanemn [-obpasHon dopmel,
nnun 3acbopMOBaHHbIX METANNMYECKNX BTYMNOK (CM. puc. 3.2.7.5).
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Pwuc. 3.2.6.3.9-2
Y3en coegnHeHnsa BHyTpeHHeln nanybbl (nnaTdopmMbl) OQHOCIONHON KOHCTPYKLUN
¢ o6LmBKOM HopTa TPEXCNONHON KOHCTPYKLMK:
1 — o6wuBka 6opTa; 2 — HAaCTWUN BHYTPEHHeN nany6sl (nnatdopmbl); 3, 4 — aAre3sMoHHbIN CoCTaB; 5 — OMOPHbIN
9MNEeMEHT; 6 — ycuneHme 13 neHonnacra noBbILLEHHOW NNOTHOCTY; 7 — 06hopMoBKa; 8 — BEPXHUI
NPUAPOPMOBOYHbIN YIOMbHUK; 9 — HWKHUIA MPUEGPOPMOBOYHBIN YrONbHUK

3.2.7.6 Ecnu 6ankn dyHaameHTa umetot [1-o06pasHbii Npodunb, TO B «CEPAEYHUKY
BBOAUTCA NeHonnacTt NoBbilWeHHOW nnoTHocTn (180 — 250 kr/m3) n gononHuTenbHasa CBA3b
B BMAE BEpPTUKaNbHOW CTEHKW, KOTOpas W3rotaBnvMBaeTcsa M3 TOro martepvana, 4to wu
obdopmoBka barnku.

CoeamHeHMe OMOPHbIX  3feMeHToB ¢ Gankon nNpousBOAUTCA  C NPUMEHEHUEM
MeTannIM4YecKknx KpenexHbIX 3MeMeHToB M AeTanen. BapmaHTbl KOHCTPYKUMM pyHOAMEHTa
¢ 6ankon M-obpasHoro npoduns nokasaHel Ha puc. 3.2.7.6-1 — 3.2.7.6-3.

3.2.7.7 [Ona KpenneHua rnaBHbIX ABuraTtenen, obopyaoBaHMs W pasnnyHbIX
MEXaHN3MOB K KOPMYCHbIM KOHCTPYKLMAM [OMyCcKaeTCs MpUMEHeHne Apyrux BapuaHToB

KOHCTPYKTUBHOIO OOPMIIEHUSA, KOTOPble AOMKHbl OblTb TexHMYeckn O6OCHOBaHbI W
cornacoBaHbl ¢ Peructpom.
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Puc. 3.2.7.5
Y3en coegnHeHns ONopHOro anemeHTa gsuratens (obopyaoBaHus) ¢ oyHaameHTHon 6ankon T-o6pasHoro
npoduns ¢ 3ahopmMoBaHHbIMU BTyNKaMu:
1 — obwwmBKa; 2 — NpMopMOBOYHbIE YronbHWKkK; 3 — 6anka dyHaameHTa; 4 — 3apopmoBaHHas BTYIKa;
5 — 3achopmoBka; 6 — ONOPHbIN ANEMEHT; 7 — 6onT

&
7 [ VT, 4
—_— d
R
ﬂq: ]
3

8.7 3 [
9/ y

K

K

Kl
5 I

o

%

K

1 7

»

K

X

; N

Pwuc. 3.2.7.6-1

Y3en coeanHeHWs1 ONOpHOro anemeHTa asuratens (obopynoBaHusi) ¢ 6anko pyHaameHTa M-o6pasHoro
npoduns ¢ ncrnonb3oBaHMemMm 6GoNToB:
1 — obwumBka; 2 — 06chbopmoBKka Npodhuns; 3 — «CEPAEYHMKY; 4 — NeHOoNNacT NOBbILLEHHOW NITOTHOCTMY;
5 — gononHutensHasi CTeHKa; 6 — ONOPHbIA 3NEMEHT ; 7 — aAre3aMoHHbIl cocTas; 8 — 6onT; 9 — BTynka
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Puc. 3.2.7.6-2
Y3en coeanHeHWs ONopHOro anemeHTa asuratens (obopynoBanusi) ¢ 6ankon pyHaameHTa M-06pasHoro
nNpoduns ¢ NCNonb30BaHWEM LLUMUITEK U 3aKNaaHOro MeTanIMyYeckoro anemMeHTa:
1 — obwmBka; 2 — o6chbopmoBka Npohunst; 3 — «CEPAEUHMKY; 4 — OOMNONHUTENbHAs CTEHKA; 5 — ONOPHbIN
3NEeMeHT; 6 — aire3aoHHbIN COCTaB; 7 — MeTanNU4Yeckuin 3aknagHon 31eMEHT; 8 — LLUNUITbKA
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Puc. 3.2.7.6-3
Y3en coegnHeHVs onopHoro anemeHTa asuratens (obopyaosaHus) ¢ pyHgameHTHoM 6ankon
M-o6pa3Horo npoduns ¢ ncnonb3oBaHuem M-o6pasHoOro anemeHTa ¢ Noskon, BeinonHeHHoro u3 MNKM, 6ontos
W raek-3akrnenok:
1 - o6wumBka; 2 — o6popMoBka Npodunsi; 3 — «CepaeYHNK»; 4 — NeHONNAacT NOBbILUIEHHONW NNOTHOCTY;
5 — pononHutensHasi cTeHka; 6 — M-06pa3Hblii ANEMEHT C MOSKON; 7 — ONOPHbIN 3NEMEHT; 8 — aAre3oHHbIN
cocTaB; 9 — 60onTbl; 10 — raku-3aknenku

3.2.8 UwucTtepHbl.
3.2.8.1 B kopnycax n3 NKM pekomeHayeTcs, ycTaHaBNMBaTbCA BKNagHble LUCTEPHBI,
KOTOpble MOryT ObITb BbINOSIHEHbI U3 INMKM nnu antoMmHMEBbIX CNiaBoB.
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3.2.8.2 llpn HegocTtaToyMHOM BMECTMMOCTM KOpryca [onyckaeTcd YyCTaHOBKa
BCTPOEHHbIX LNMCTEPH 13 MNMKM, CTEHKM KOTOPbLIX MOTYT UMETb OAHOCITOMHYIO U TPEXCIONHYHO
KOHCTPYKLMIO, NOAKPENEeHHy0 Habopom, ecnmn Heo6xoaAnMO.

KoHCTpyKumMs, maTtepuan 1 CTpykTypa apMuMpoBaHus OBLUMBKN LIMCTEPHbI onpeaenseTcs
B COOTBETCTBMM C €€ Ha3Ha4YeHneM n1 yCrioBUSIMU IKCyaTauum.

3.2.8.3 B kadvectBe matepuana obwwmBkm M 6anok Habopa BCTPOEHHbIX LUMUCTEPH
AonycKaeTcsl NPUMEHATb CTEKIONNAacTUK Ha OCHOBE POBWHIOBOW UNW GuakcuanbHOW TKaHU
c apmupoBaHuem (0°/90°). B cnyyae TpexcnomHom OOLUMBKM B KayecTBe 3anofiHUTENs
cpegHero cnos gonyckaeTtcs npumMeHaTb neHonnact MNBX unu MY, nnbo nerkoBecHbIn marT.

3.2.8.4 TonwmHa oOWMBKM UUCTEPH onpegenseTca no rpacduvkam, npuvBedeHHbIM
Ha puc. 3.2.1.1.7-1 n 3.2.1.2.4-1, a pa3amepbl 6anok Habopa — cornacHo 3.2.4.13.

3.2.8.5 Habop umucTtepH gomkeH OblTb M3rOTOBMEH COBMECTHO C OOLUIMBKOM 3a OAWH
TEXHONOrMYEeCKM MNpPoLeCC WU, MO BO3MOXHOCTWU, LOMMKEH OblTb YCTAHOBMEH C HapYXXHOW
CTOPOHbI LIUCTEPH BO n3bexaHne ero oTpbiBa OT OOLUNBKM.

Bankn Habopa kopnyca He JOSKHbI, MO BO3MOXHOCTU, NepecekaTb OOLLNBKY LIUCTEPHBI.

3.2.8.6 BHyTpeHHsI1 NOBEPXHOCTb OOLUMBKN LMCTEPH AOMMKHA UMETb 2 — 3 Crosi TKaHu
C NOBbILWEHHbLIM COAEPXXaHMeM CBA3YIOLLEro M NOKPbITa repMeTUKOM AN npeaoTBpaLleHns
NPOTEYEK XXMOKOCTU, XPaHSALLENCS B LUCTEPHE.

3.2.8.7 KoOHCTpyKUMSA rOpnoBMH W KpbleK K HUM JofpkHa obecnednBaTb
BOJOHENPOHNLAEMOCTb M NPOYHOCTb LIUCTEPH B TEYEHME BCEro Cpoka aKcnsnyataumm cyaHa
(cm. puc. 3.2.8.7-1 — 3.2.8.7-3).

[daHHbiM TpeboBaHMAM AOMKHbI OTBeYaTb Yy3nbl Npoxoda apmaTtypbl 4epe3 CTEHKU
umcTepH (cMm. puc. 3.2.8.7-4)
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Puc. 3.2.8.7-1

Y3en ropfoBuHbI C KPbILLIKOW, BbIMOMTHEHHON 3anoanimuo ¢ O6LLIMBKON LMCTEPHBI:
1 — npoknagka; 2 — Kpbllka; 3 — 3aknagHas nnaHka; 4 — o6copmoBka; 5 — 06LWMBKA UUCTEPHBI; 6 — BUHT;
7 — wanba
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Puc. 3.2.8.7-2

Y3en ropnoBvHbl, BbIMONTHEHHON C OTOOPTOBKOM OBLUMBKM LIMCTEPHbI
a = 3d, ¢ = 3d, rge d — puameTp 6onTa; b = 30 — 40 Mm)



lpasuna knaccugukayuu u nocmpouku Mopckux cydos (4acme XVI)

71

Puc. 3.2.8.7-3
Y3en roprioBuHbI C YCTaHOBMEHHOW MeTanIM4eckon KpbILLKON:
1 — o6dopmoBKa Topua OTBEPCTUS; 2 — aAre3noHHbIN cocTas; 3 — NpudopMoBKa; 4 — BUHT; 5 — raika;
6 — obLIMBKaA LNCTEPHBI; 7 — MeTannyeckas Kpblllka

Puc. 3.2.8.7-4
Y3en ycTaHoOBKM WTyLlepa TpybonpoBoaa B 06LLMBKY LIUCTEPHbI:
1 — agre3noHHbIn cocTas; 2 — NpucopmMoBKa; 3 — BUHT; 4 — WwTyuep; 5 — o6dopmMoBka TopLa OTBEPCTHUS;
6 — 06LIMBKa LUCTEPHBI

3.2.8.8 TonnuBHbIE LUUCTEPHBbI M3 NIAacTMKa OOSMKHbI UMETL 3a3eMNsloLLLMe YCTPOMCTBa
Ong  oTBOAA  3NeKTpPoCTaTUYECKOro 3apaga  WIM  SneKkTpou3Oonupylowmne  MoKpbITUA
B COOTBETCTBMM C TpeBOBaAHMAMM MEXAYHAPOAHBIX U HALMOHAamNbHbIX CTaHAAPTOB.
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3.3 KOHCTPYKUUA HALCTPOEK U PYBOK

3.3.1 O6wue NONOXeHUs.

3.3.1.1 Hapgctporiku, yyacTeywowme BoOWemM un3rnbe kopnyca cydHa, OTHOCATCSH
K HaacTporKkam KkaTeropuu 1, KotTopble AOMKHbI BblTb paccynTaHbl HAa COBMECTHOE AeNCTBUe
Harpy3ok oT n3rmba koprnyca M MeCTHbIX HaMpPs>KEHWN, CBA3AHHbLIX C yaapaMu BOSH, Ka4ykown,
BecoM obopyaoBaHus U T.4.

K HagcTporikam kateropum 1 OTHOCATCA HaACTPOWKW, ANS KOTOPbIX OOHOBPEMEHHO
BbIMOMHSATCA CrieayioLmne ycnoBus:

npoaonbHble (6OpTOBbIE) CTEHKM HAACTPOMKU AOMMKHbI OblTb COBMELLEHbI ¢ 6GopTamu
Kopnyca unu ¢ ero npogofibHbiMu nepebopkamu;

HaOCTpoOMKa JOSTKHA ONMPaThCs He MeHee YeM Ha 3 NonepeyYHbIe XXeCTKMe CBA3W Kopryca
(nonepeyHble nepebopkn N pamHblie BUMChI);

OIMHa HaCTPOWKN OOIMKHa He MeHee YeM B 4 pasa npesbiwaTh ee BbICOoTY.

3.3.1.2 Ecnu ykasaHHble YCrnoBUS He BbIMOSHAITCHA, HAACTPOMKa He yyacTByeT
B obwem wu3rnbe kopnyca, TO OHa OTHOCUTCS K HaacTpovikam kaTteropum |l, koTopble
paccuYnTbiBaOTCHA TONMbKO HA ENCTBME MECTHBIX Harpy3oK Tak Xe, Kak n pyoku.

3.3.1.3 TpeboBaHus K KOHCTPYKUUN MPOYHbIX HALCTPOEK aHanornyHbl TpeboBaHMsM
K Koprycy cyaHa. B ¢Bs3M € 3TUM KOHCTPYKLMM OCHOBHbIX CBSI3€M U y35oB kopnyca (cm. 3.2)
OOonycKaeTcsa NPUMEHATb AN NPOYHbIX HALCTPOEK.

TpeboBaHUA K KOHCTPYKLMM HAOCTPOEK, UX CBA3EN 1 y3N0B yKka3aHbl B 3.3.2.

3.3.1.4 Tlpn KoHCTpympoBaHuM Haactpoek w3 [1IKM cygoB C MeTannnyeckumu
kopnycamm ocoboe BHMMaHWE AOMKHO ObiTb ObpalleHO Ha y3en COeAMHEHUSI CTEHOK W
nepebopok HaACTPOMKN C KOPMYCOM, KOTOPbIN AOIMKEH 0b6ecneyvnTb MPOYHY0 U HaOEXHYHo
CBA3b MeXOy KOpnycoM W HaACTPOMKOW Mpu BCeX 3afdaHHbIX ANnA CcydHa pexumax
aKcnnyaTtaumn.

KOHCTpyKTMBHOE OhopMIIEHNE 3TUX Y3MOB N TpeboBaHWs K HAM npuBeaeHbl B 3.3.2.

3.3.2 CrteHkun, nany6bl, nepebopkn n Habop.

3.3.2.1 [Ona obwmBKM CTEHOK, HACTUNOB Nanyb u nonoTHWLW, nepebopok HaACTPOEK U
pyboK pekoMeHayeTCs MPUMEHATb TPEXCIOMHYIO KOHCTPYKLMIO C HecywmumMm criosimm ua NKM
1 3anonHUTENeM B CpeaHeM croe ans obecneveHms ymeHbLUeHus konudectsa 6anok Habopa,
TENNon3oNsauMM BHYTPEHHUX MOMELLEHUA U YBEnuMyeHus ux nonesHoro obbema BBUAY
OTCYTCTBUA NOTPEBHOCTU B 3aLLMBKE U U3ONALMUN.

3.3.2.2 [na Hecywmx CroeB TPEexCrovHbIX CBSA3€W HaACTPOeK [OOIMKHbl ObiTb
NPUMEHEHblI Te Xe apMupyloliue MaTtepuarnbl, KOoTopble paspelleHbl K NpUMEHEHUIo
B kopnycax cygoB (cm. 3.2.1.1 — 3.2.1.2).

[Ons npoudHbiX HaACTpOeK CTPYKTypa apMUpOBaHUA CTEHOK JorkHa  6bITb
napannenbHo-gnaroHanbHas  (0°/+45°/90°/-45°). OHa MoOxeT ObITb peanusoBaHa
Heckonbknummn cnocobamum cornacHo 3.2.1.1.3 1 3.2.1.1.4.

[Ons HapcTpoek kateropumn Il n pybok CTpyKTypa apMUMpOBaHUS CTEHOK AonyckaeTcs
napannencHaa (0°/90°) Ha OCHOBE pOBUHIOBbIX W OuakcuanbHbIX TKaHEeW, a Takke
KOMOBUHMPOBAHHbLIX NPOAYKTOB.

[Ona  nepebopok  gonyckaercsas  NPUMEHATb  Kak  napannenbHy, Tak WU
napannenbHo-anaroHanbHyl0 CTPYKTYpPY apMMpOBaHMS B 3aBMCUMOCTM OT Xapaktepa
OENCTBYIOLLMX B HUX HANPSXKeHUN.

[ns HagcTpoek kaTeropun |l n pybok nepebopkun MoryT ObiTb BbINONIHEHBI O4HOCIONHBIMM
C rnagkum unm roppnpoBaHHbIM MOSIOTHULLEM.

3.3.2.3 B kayvecTBe 3anonHuTenda aAng HaAcTpoek kateropun | gonyckaeTca NPUMEHATb
neHonnacTbl WM WHble Martepuansl, oTBevawwme TpeboBaHuam T1abn.2.3.3.8 ang
KOHCTPYKLMIN 6opTOB. B kayecTBe cpegHero cnos B TPEXCONHbIX KOHCTPYKUUSX HAOCTPOeK
JONycKaeTCcad TMPUMEHHATb  KOHCTPYKTUBHO-OPTOTPOMHbLIA  3aMOfNHUTENb, COCTOALMUA U3
neHonnacrta ¢ MUHUMarnbHbLIM Npeaenom npovHocTn npu casure 0,2 MMa U MUHUMaANbHBIM
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npegenom npoyHoctn npu cxatmm 0,3 MlMa, apmupoBaHHbI rOppUpPOBaHHLIM 1EMEHTOM
(cMm._puc. 3.2.2.2.5). B cnyyae ecnu BMeCTO ro)pypoBaHHOrO 3rieMeHTa MNpUMEHSIIOTCS
NPOTUBOCABUIOBbIE MEPEMbIYKM WU aHaNormyHble MeToAbl MOBbIWEHUS CABUIOBOM
NPOYHOCTUN, MUHMMAarbHbIA Npeden NPOYHOCTU Ha COBWI 3anofHUTENS Takke MOXeT OblTb
YMEHbLUEH (N0 CpaBHEHWUIO C NpMBeAEHHbIM B Tabn. 2.3.3.8) Ha OCHOBaHMM pacyeTa.

Ona HagcTpoek kaTteropuu |l n pybok gonyckaeTca NpMMeEHATb NeHonnacTbl UK UHbIE
mMartepuarnbl, oTBevawwme TpeboBaHnam Tabn. 2.3.3.8 (cm. ctonbeu «Bce ocTanbHble
3IEMEHTHI).

3.3.2.4 TonuwmHa Hecywmx crnoeB CTeHOK, nanyb v nepebopok HaaCTpPOeK AormkKHa
onpenenatbcs B cooTBeTCTBUM € 3.2.1.2.4 no rpadukam, npuBegeHHbIM Ha puc. 3.2.1.2.4-1.
Mpn 3TOM MUHUMarnbHas TOMLWMHA HECYLLMX CNnoeB BOPTOBLIX 1 KOPMOBOW CTEHOK MPOYHbIX
HaACTPOEK AO0MMKHa COCTaBnATb He MeHee 0,8 OT TONLWMHbBI HecyLwmx crioeB obLwimBkM 6opTa,
yKka3aHHoM Ha puc. 3.2.1.2.4-2, a TOMWWUHA HECYLINX CIOEB HOCOBOW CTEHKW OOIMKHA ObiTh
He MeHee 3TOM TonwwmHbl. B nobom criyyae TomnwmHa HeCyLMX CNoeB CTEHOK HafCTpoek
He JomkHa ObiTb MeHee 1,8 MM.

3.3.2.5 [ns cynoB ¢ MeTannmMyeckumu Koprycamy TOSWMHA HECYLUX CrOeB CTEeHOK
NPOYHbIX HAACTPOEK onpegensieTca cornacHo 3.3.2.4. Ecnu anvHa cygHa L 6onbwe 70 M, TO
TONWUHA HeCyLWnxX crioeB 60PTOBbLIX CTEHOK HAACTPOMKN He JOSMKHA ObITb MeHee 4 MM.

3.3.2.6 TonwmHa cpegHero crnost TPEXCNONHbIX CTEHOK, a TakkKe KpbILWK HaOCTPOeK U
OPYTMX KOHCTPYKUMIA MOXET onpenenatbCcss C ydeToM TpeboBaHWW K Tennousonaumm
BHYTPEHHUX NOMeLLeHMI Npu obecnedeHnm NPOYHOCTU U KECTKOCTU KOHCTPYKLIMN.

3.3.2.7 [Ona CHMXEHUA KOHLEHTPaUUM B KOHCTPYKLMM B panoHaxX OKOHYAHWUS NMPOYHON
HaACTPOWKM ee BOPTOBbIE CTEHKWN AOMKHbI OblTb NPOASIEHBI 3@ TOPLIEBbIE CTEHKN (NEPEOHIO
1 3a[HI0K0) U NNABHO CBEAEHbl Ha HET Ha ANWHE, PaBHOWN BbICOTE NEPBOro Apyca HafaCTPOMKN.

HwXH1n nosic 6OPTOBLIX CTEHOK HAACTPOWKN B PalloHe TOPLEBbIX CTEHOK AOIMKEH MMETb
TOMWMWHbI CNOEB, PaBHble TOSLUMHAM CrOeB HOCOBOM CTEHKW. KoHubl G0pTOBbLIX CTEHOK
OOJMKHbI OblTb COEeAMHEHbI C KOPMYCOM C MCMOSIb30BAaHNEM COEOUHUTENbHbIX HaKnagok u
NPMOPMOBOYHbIX YTONBHUKOB, @ KPOMKU ranternen CBO6OAHbIX KOHLOB 3TUX CTEHOK JOIMKHbI
ObITb 06hopMOBaHbI C 06paszoBaHNEM YTOSLLEHWNA.

YBenuyeHue n ymeHblUIeHNEe TOMLWMHBI HECYLLIMX CIIOEB HMXXHErO Criost 60pTOBLIX CTEHOK
[JOIMKHO BbINOMHATLCA B cooTBeTcTBMM € 3.2.1.1.8.

3.3.2.8 [lMogkpenneHune cTeHok, nanyb n nepebopok HaACTPOVKU crnefyeT BbIMNOMHATb
C NpyMmeHeHnem 6Ganok [1-o6pasHoro npodunga, KOHCTPYKLUMS KOTOPbIX YKa3aHa Ha
puc. 3.2.4.2.1.

Matepuanbl 1 CTPyKTypbl apMmpoBaHua Oanok, a Takke KX pa3mMepbl, BblibuparoTcs
B COOTBETCTBMM C TpeboBaHuamun 3.2.4.2 — 3.2.4.7 n 3.2.4.13.

3.3.2.9 TllonepeyHble CBA3N (LLNAHroyTbl, BUMChI, NonepeyHble Nepebopkn) HaLCTPONKM
Kateropun | JOSMKHbI yCTaHaBNMBaTLCA B OAHOW MNITOCKOCTW, KOTopasa AOfKHa coBrnajaTb
C NMNOCKOCTbIO YCTAHOBKU LUMAHrOYyTOB B KOpMyce.

MpogonbHble CBA3M (CTOMKM HOCOBOWM M KOPMOBOW CTEHOK, KapSfIMHICbl, NPOOOSbHbIE
nepebopkn) pekomeHayeTcsa pacnonaratb B OAHOW MIOCKOCTM, B KOTOPOW HaxogAaTcs
KapnuvHrcbl BepxHen nanybbl kopnyca cygHa.

3.3.2.10 B mectax npoxoga ©6umca (kapnvHrca) yepes npogoribHYk (MOMEpeYHyHo)
nepebopky oHa AosmkHa ObITb NOAKPENieHa CTOMKON, KOTOPY A0MNYCKAeTCs cpe3aTth «Ha yC»
(cM. puc. 3.2.4.25).

3.3.2.11Y3nbl COeAUHEHUA CTOEK COMMcaMM W KaprvHrcamu, a Takke Ya3fibl
nepeceyeHns  6anok  Habopa  OOMKHbI  BbIMNOMHATLCA  CydeToM  TpebosaHui
3.2.4.16 —3.2.4.181 3.2.4.21 — 3.2.4.23.

3.3.2.12 MepekpblTa nany® AnNa MOBbILWEHUS XEeCTKOCTU B MeCTax YCTaHOBKU
obopygoBaHuA  OOSMKHbI  NOAKpennATbCa  nunnepcamn.  Tpybuyatble  nunnepcol
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N3roTaBNMBalTCa M3 antoMuHueBbIX cnnaeoB (Tuna AMr) unu MNMKM, koTopbin NnpumeHsieTcs
Onsi n3rotoeneHus obgopmoBok 6anok Habopa.

Munnepcbl ycTaHaBnuBalTCA Ha Oanku Habopa, NPeMMyLLeCTBEHHO B MecTax WX
nepeceyeHnn N 3aKpennaTCs C NOMOLLBLIO MeTanIM4YeckMx ONopHbIX 3N1eMeHTOB M BonToB
UIM C UCNOJSIb30BaHNEM NPUPPOPMOBOYHBIX YroNbHUKOB (M. puc. 3.3.2.12-1 1 3.3.2.12-2).

B 6ankax [1-o6pasHoro npocunsa B MecTax, rge YycTaHaBnmMBaeTCsa nunnepc,
MEeHONMacToBbI  «CepaeyvHuK» AOormkeH ObiTb 3aMeHeH Ha MneHonnacT MOBbILLEHHON
npo4YHoCTK (cM. Tabn. 2.3.3.8), nMbo JommkeH GbITh BbINOMIHEH N3 KneeHoro dpyca TBepabixX
nopoa ApesecuHbl (oy6, 6epesa n 1.4.).

3.3.3 CoeauHeHue cBA3erM HaACTPOUKM C MeTarsiIn4eCKMM Kopnycom.

3.3.3.1 CoeguHeHne cTeHoOK K nepebopok HaacTpourkn ua MNKM c meTtannuyeckum
Kopnycom [OMmKHO obecneumBaTb MPOYHYIO M HAAEXHY CBA3b MexXdy Koprnycom W
HaOCTPOMKOM, a TakkKe repMeTUYHOCTb €€ BHYTPEHHUX MOMELLEHNA NpU BCeX 3afaHHbIX A1
cygHa pexunmax akcnnyartaumm (cm. 3.3.1.4).

+
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Puc. 3.3.2.12-1
Y3en KpenneHust BEpXHero KoHua nunrnepca n3 antoMUHUEBOrO CrriaBa B MecTe nepeceveHunst bumca
W KapnvHrca nanybbl HaOCTPONKK:
1 — nany6a; 2 — kapnuHrc; 3 — 6umc; 4 — nunnepc; 5 — meTannuyeckast obonma; 6 — kHiLa; 7 — 60nThbI
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Puc. 3.3.2.12-2
Y3en KpenneHust BEpXHero u HkHero koHuoB 13 NKM k nanybam HaacTpoviku:
1 — nany6bl; 2 — 6anka Habopa; 3 — nunnepc; 4 — NnpudopMoBKa; 5 — KHULUa

3.3.3.2 [ns coeauHeHus CTEHOK HaACTPOWMKW OOSMKHbI MPUMEHATbCA KrieebonToBble
COEUHEHUNSA, KOTOPbIE COCTOAT U3 MEeTanfIMYecKkoro KOMMHIca, TOoMwMHa KOTOPOro OOSmKHa
ObITb paBHa ToNWMHE 06LWMBKM BopTa Koprnyca, MeETanIM4YeCcKoN HaknagHowW nNinaHkM n 6onTos,
pacrnonoXeHHbIX B ABa psida B liaxmaTtHoMm nopsigke (cm. puc. 3.3.3.2).

HaknagHasa nnaHka OoSfpkKHa MMETb TOMWWHY He MeHee 3 MM, a AnameTtp 6onToB d
pormkeH 6bITb He MeHee M12. Tpu aTom pacnonoxeHve ©GonNToB onpegenseTca u3
cneayLwmx COOTHOLLEHWI:

w = 2,5d;

w; = 3,5d,;

c=3d.

LLar 6onToB B pagy npuHumaeTcs t; = 3d (cMm. puc. 3.3.3.2).

MeTannuyecknin KOMUHIC, NNaHKa U KHULUbl OOSMKHbI BbITh M3rOTOBMEHLI N3 MeTanna, U3
KOTOPOro BbINOMTHEH KOPMYC.

3.3.3.3 CoepguHeHne NpoaorbHbIX M NONepeYHbIX Nnepebopok C KOpNycoM AoMnycKaeTcs
BbINOSIHATb C MOMOLLbI0 OOHOPSAHOrO KreebonToBOro CoeAnHEHUs, KOTOPOe COCTOUT Takke
M3 METanfIM4YecKoro KOMMHICa, METanfn4eckon HaknagHoW nnaHku U1 GonToB
(cm. puc. 3.3.3.3-1), nmMbo un3 [OBYX METanNMYECKMX KOMMHICOB, MEXAY KOTOpPbIMU
pacnonaraetcs nepebopka, 3axartas mexay Humu 6ontamm (cm. puc. 3.3.3.3-2).
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Puc. 3.3.3.2
Y3en kneebonToBOro coegnHeHns naHenen 60pToBbIX CTEHOK HAACTPONKM C MEeTanIM4yeckMm KOprnyCoM:
1 — nany6a kopnyca; 2 — KOMUHIC; 3 — HaKnagHasa nnaHka; 4 — naHenb GOPTOBOW CTEHKM; 5 — neHonnact
NOBbILLUEHHON NNOTHOCTU; 6 — 6onTbl; 7 — 06cbopmoBKa; 8 — KHMLA

Punc. 3.3.3.3-1

Y3en kneebonToBoro coeanHeHUs nepebopku ¢ MeTanIM4Yeckum Koprnycom
(c ogHMM MeTannMyYeckMM KOMUHICOM):
1 - nany6a kopnyca; 2 — KOMUHrIC; 3 — HaknagHas nnaHka; 4 — nepebopka; 5 — neHonnacT NOBbLILLEHHON
NIOTHOCTU; 6 — 6ONT; 7 — KHULA
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Puc. 3.3.3.3-2
Y3en kneebonToBOro coeAnHeHUsi nepebopkn C MeTanIMYeckum Kopnycom
(c AByMSA MeTannmnyeckMMn KOMUHrcamm):
1 — nany6a kopnyca; 2 — KOMUHrCbl; 3 — nepebopka; 4 — neHonnacT NOBLILEHHON NNOTHOCTK; 5 — 6onT

TonwnHa KOMWHIca W nNfaHkM B nepBomMm criydyae coeauMHeHnda He OO0JKHa ObITb

MeHee 3 MM, a guameTp 6ontoB — meHee M10. [pu 3TOM nNapameTpbl COEANHEHUS
NPUHUMAIOTCA CrieayoLWNMM:

w = 4d,

I, = 2w.

Bo BTOpOM crnyvae coequHeHus TOMLWUHA KOMUHICOB A0MMKHA ObiTb HE MeHee 2 MM.

3.3.3.4 B oatmx TMnax coeguMHEHWn B 4aCTW TPEXCMOWHLIX MaHenen CceBda3en,
pacrnonoXeHHbIX MeXay MEeTanIMYecKUMN SfieMEeHTaMW, CPedHUN CroW AOIMKEH ObiTb
BbIMOSIHEH M3 MeHonmacTa MoBbILEHHOW MpoYHOCTU (cM. Tabn. 2.3.3.8). Metannunyeckue
anemMeHTbl (KOMUHICbI, MNaHKN) yCTaHaBNMBAOTCA Ha HECYLLME CIOW TPEXCINOWMHBLIX NaHenen
C NPUMEHEeHneM aare3MoHHOro cocTaBa 1 Nocne CBEPIOBKM CTArMBatoTca bontamu, a 3atemM
npvBapuBaloTCs K KOpNycy.

3.3.3.5 B y3ne coeguHeHnss CTEHOK HAACTPOMKN C KOPNYyCOM CBOOOAHOE MPOCTPaAHCTBO
MeXAy KOMUHICOM W HaKnagHowW NiiaHKom JOIMKHO ObITb 3anoNHEHO repMETMKOM, a HapyXKHas
NOBEPXHOCTb MAHENEen CTEHOK B MECTE PAaCMONIOKEHMS KOMUHICA U CaM KOMMHIC OOJDKHbI
ObITb 3athopmoBaHbl 2 — 3 cnosmMmn apmupyowero matepmana (cm. puc. 3.3.3.3-1).
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4 KOPMYCA LWIHONOK U KATEPOB

4.1 OBLUME MNOJIOXEHUA

4.1.1 Hactosawume TpeboBaHMsi pacnpoCTpaHATCA Ha wWnonkn u katepa ms MNMKM
anuHon 4,5 — 15 m ¢ ymcnom ®pypa Fr, < 2,5 (cm. 1.1.1.3).

4.1.2 Ecnu B HacTosilem pasgene TpeboBaHMs K pasmepam CBSI3€W M Y350B, UX
KOHCTPYKLMAM, a Takke NPUMEHSIEMbIM B HUX MaTepuaram He perfiameHTUpoBaHbl, TO OHU
onpefenslTca B COOTBETCTBUU C TpeboBaHnsMuM pa3a. 2 n 3.
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4.2 CAICTEMbl HABOPA U HAPYXXHAA OBLUUBKA

4.2.1 [ns Kopnycos LUMONOK AnvHon Ao 10 M 1 KaTepoB AfMHOM 0O 6 M JOnycKaeTcs
NPYMEHEHNE NOMNePEYHON CUCTEMbI Habopa C YCTaHOBKOW BEPTUKanbHOro kunst (cM. puc. 3.1.3, a)
unu kuneson 6anku.

[nsa kopnycoB LUMONOK 1 kaTepoB bGonbLuen AnuHel, HO He 6onee 15 M, cuctema Habopa
OOImKHa OblTb CMeLlaHHas, npoporibHasi C pacnosiokeHnem 6Ganok Habopa Mo gHULLY W
wnaHroytamu no 6optam (cMm. puc. 3.1.3, 6) unm ¢ yCTaHOBKOW paMHbIX NOMNEpeYHbIX Banok
(cm. puc. 3.1.3, en 4.2.1).

B kopnycax kaTepoB posib NPOA0SIbHOro Habopa Mory UCMonHATL NPOAOSbHbIE peaaHbl
(3urn).

4.2.2 HapyxHyto O6GLUMBKY KOPMYCOB LUSIOMNOK W KaTepoB AOMYCKaeTCs BbINOMHATb
OAHOCNOWNHOM NN TPEXCNOWHOMN.

B cnyyae TpexcnonHon obLwmMBKKN Kopnyca AnvHOM 40 8 M gonyckaeTcsi BbiNOMHATL 6e3
Habopa.

4.2.3 B kayecTtBe maTepmarnoB A5 O4HOCNOMHON OOLIMBKM KOPMyCa N HECYLLUX CITOEB
TPEXCNOVHOW OBGWMBKM  OOMMKHbI  NpumeHaTecss [MIKM  Ha OCHOBE pPOBUHIOBBLIX W
MyfbTUaKCUanbHbIX TKaHEN, NONMAMUPHBIX U BUHUITIPUPHBIX CBA3YIOLLMX.

[nsa kopnycoB AnnHon Ao 8 M gonyckaeTcst NPUMEHATb KOMOMHUPOBAaHHbIE MPOAYKTbI UMK
maT. B nocnegHem crnyyae HapyHasi NOBEPXHOCTb OOLUMBKM [OIMKHA MmeTb 2 — 3 cnos
POBUHIOBON TKaHW.

4.2.4 B Ka4yecTBe 3anofIHUTENS CPEeQHEro Cros B TPEXCIOMHOM 0OLIMBKE JomnycKaeTcs
NPUMEHSTbL MNEHONNAacTbl, JIErKOBECHbIE MaTbl UMW WHble MaTepuarnbl, COOTBETCTBYHLLNE
TpeboBaHusm T1abn. 2.3.3.8 1 3.2.1.2.3, KoTOpble NpU HEOOXOOMMOCTU MOBbLILLEHUA KX
NMPOYHOCTHBIX XapaKTepUCTUK Ha CABUM U CXaTue MOryT BbiTb AONOMHUTENBHO apMUPOBaHbI
CNOSIMU TKaHW.

4.25 Cxema apMMpoBaHMA OOHOCITOMHOW OBGLUMBKM M HECYLLMX CIOEB TPEXCNOWHOMN
OOLUMBKN, BbIMOMHEHHbBIX C MPUMEHEHNEM POBUHIOBbLIX W BrakcuanbHbiX TKaHen, OOoShKHa
6bI1Tb (0°/90°) ¢ opueHTaumen HanpaenexHmsa 0° (OCHOBbI) BAOMNb 0bpasytoLlert obLwmnBKA Unm
BOOMb ee Hanpasnswwen. B nocnegHem crniyyae B TKaHsaX c apmupoBaHuem (0°/90°)
paspblBHasi Harpy3ka B HanpasneHun 90° (yTka) [OrmKkHa OblTb He HWXKe Harpysku
B HanpasneHun 0° (OCHOBBI).

42.6 TpeboBaHna K pacrnonoXeHWto CTbikoB (MasoB) W MEPEKPO  CroeB
apmupyloliero maTtepvana npu  ¢OpMOBaHMM  OOLUMBKM  KOpriyca COOTBETCTBYHOT
TpeboBaHMAM, yka3aHHbIM B 3.2.1.1.6.

YBenuyeHue (yMeHbLlLIeHME) TONWUHBI OBLLIMBKN (HECYLLMX CNOEB) OOMKHO BbINOSTHATLCSA
B cooTBeTCTBUM C TpebosaHuamun 3.2.1.1.8.

4.2.7 TonwmHa HapyXHOW OOLMBKM OOHOCMONHOW KOHCTPYKUMM onpeaenserca
no rpacdoukam, npmeegeHHoiM B 3.2.1.1.7. lNpn 3TOM MWUHMManNbHas TOMWMHA OOSMKHA
ObITb 3,5 MM.

TonwmHa Hecywmux CrnoeB TPEXCNoWHOMW ObLWMBKM onpegensaeTcs no rpadukam,
npuBedeHHbIM B 3.2.1.2.4. MuHMMarnbHaa TOSMWKUHA HapPYXHOro Hecyllero crod AoSbKHa
ObITb 2,5 MM, a TOMLWMHA BHYTPEHHETO CNOSt — 2 MM.

4.2.8 MuHimanbHas TOMWMHA 3alUMBKM  BO3AYLWIHbIX  SAWMKOB  MPUHUMAETCS
paBHOM 2 MM. B cnyyae ecnu oHn 0gHOBPEMEHHO ABMSITCA CUAEHUAMMU, TOMNLIMHA 3aLUNBKN
yBenuymneaeTcsa Ha 1 MM (cMm. puc. 4.2.1).

4.2.9 [nd noBblleHNS CTONMKOCTU K BO3LENCTBUIO MOPCKOM BOAbl M OTAENKM Koprnyca
HapyXHasi MNOBEPXHOCTb [OSMkHA WuMmeTb 2 — 3 Cnosi CceTkn, koTopas obecnedvnBaeT
MOBbILLIEHHOE CoAepXXaHMe CBA3YIOLLEro MU NOKPbITa refibKOyTOM.
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Puc.4.2.1

MonepeyHoe ceyeHre (MUAENb-LUNAHIoYT) Kopryca LUHOMKU:
1 — obwuBKa; 2 — cTpuHrepa; 3 — kuneeas 6anka; 4 — onop; 5 — 3allrBKa BO3OYLUHbIX ALLMKOB; 6 — 3anofHUTeNb
BO3AYLHbIX ALWMKOB (NeHonnacT); 7 — npuBarsbHbIi Gpyc

4.2.10 CoeguHeHne obwwuBkn OGopta c nanybonm wnu nraHWUPEM BbINONHAETCS
Ha 6onTax nnun Ha NPUPOPMOBOYHbLIX YrofibHMKaX B COOTBETCTBUM C 3.2.6.3.
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4.3. BAJIKW HABOPA

4.3.1 Bankn Habopa, nmetowme [M-o6pasHbIi (TpaneuneBnaHbin) Npodunb, MOryT
BbINOMHATLCA MOMbIMW UKW C 3anonHuTenemMm («cepaedHukom»). lMpu ucnonb3oBaHuMKM Ons
cepdedHuKa neHomnnacta C MPOYHOCTbIO, 3KBMBANEHTHOW MPOYHOCTM MeHonnacta Ans
nogkpennsiemoro 6ankon yvactka obwwuekn cygHa (cm. 3.2.4.4), Tpeboanua 3.2.4.7.2 K
COOTHOLLEHUSIM pa3mMepoB 3rieMeHToB 6anky MoryT He NpUMeHaTbCs. MruHuMansHas TonwmHa
CTEHKM 1 cBOBOAHOro Nosicka nNpy 3ToM B N06OM criyvae He A4omkHa ObiTb MeHbLUe 3 MM. Ecrin
Gankn Habopa BbINOMHAKT ponb 0anok dyHaamMeHTa LNs KpenneHus nsuratenei u
o6opynoBaHust, TO OHM MOTYT UMETb T-06pasHbIn unu M-o0b6pasHbivi npodune (cm. 3.1.7 n 3.1.8).

B kopnycax wnonok AnnuHon 4o 8 M ponb Habopa MOryT BbINOMHATbL BO34YLUHbIE SLLMKK.

4.3.2 Bblibop MaTepuanoB Ana MU3rotoBrneHns 6anok, CxemM apMMpOBaHUSA WX
3NeMEeHTOB, onpeaeneHne pasmepoB U opopMieHne y3noB UX COeaUHEHUsT C OBLLIMBKOM U
APYrMMKn CBA3SIMU KOpryca Npou3BOAUTCH B COOTBETCTBUM C TpebosaHnamn 3.2.4.

4.3.3 Lnauusa gomkHa onpeaenaTbCsa n3 ycnoBust o6ecneveHnst MPOYHOCTU C y4ETOM
HeobX0aNMMOCTIN CHKEHNSI KonnyecTBa 6anok Habopa un y3noB UX NepeceveHnin.

MuHMManbHas BenuyMHa wWnauum porpkHa coctaBnatb 400 MM aOnst OOHOCHOMHON
obwwmekn n 800 MM Ans TPEXCONHON OBLLINBKW.
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4.4 KPEMJIEHME NOABEMHOIO O6OPYJIOBAHUA

4.4.1 KpenneHve kopnyca LWMIONKA K AeTansM NogbeMHOro YCTPOWCTBA [LOMMKHO
obecneyrBaTb BO3MOXHOCTb CMyCKa 3arpy)€HHOW LUSOMNKN C Y4EeTOM BO3HWKHOBEHMS
ONHAMWYEeCKUX  YCWNWIA,  BO3HMKAKOLWMX  BCNeACcTBME  HepaBHOMeEpHOW  paboTbl
nogbeMHO-CMYCKOBOro YCTPONCTBA, Kauyku cyaHa, BO3OENCTBUS BOMH U T.4.

4.4.2  KOHCTpyKUuMs KpenneHus [JofmkHa obecneymBatb nepegady Harpyskm Ha
YyCUNEHHble CUIoBble CBSA3M Kopnyca (kunesas Garnka, paMHble LUNaHroyThl, opLITEBEHD,
TpaHew). Mpn 3TOM KOHCTPYKUUA KPENNEeHNsa JOSMKHA NPENMYLLLECTBEHHO paboTaTb Ha cABUr
N He AOMMKHA NPUBOANTL K OTPbIBY CBSI3EN KOpnyca OT OOLUMBKW.

4,43 Metannuyeckne pgetann MOABLEMHOIO YCTPOMCTBA KPEnATCA K Kopnycy
C NOMOLLbO  KneebonToBbiX coeauHeHun. [lpu 3TOM B MecTax WX YCTAHOBKM CBA3N
OOMNOSTHUTENBbHO YCUNUBAKOTCS C MOMOLLbIO HaKMagoK U NPpUAOPMOBOYHbLIX YrONTbHUKOB.
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5 MPOYHOCTb KOPIMYCA U HALLCTPOUKU CYOHA

5.1 OBLUME NONOXEHUA

5.1.1 PacyeTbl MPOYHOCTM KOPNYCHbIX KOHCTPYKUUA cynoB 13 NKM HOCAT NoBepOYHbIv
XapakTtep AN OKOHYaTeNbHO YCTaHOBMEHHbIX 3HAYEHUN BHELUHUX Harpy3oK, Matepuanos 1
pa3MepoB 3NIEMEHTOB N CBA3EM 3TUX KOHCTPYKLUUI, a Takke AOMKHbI MOATBEPAUTb Hanvune
HeobXxoAnMbIX 3anacoB MPOYHOCTU U YCTOMYMBOCTU. Takne pacyeTbl OMKHbI BbIMOMHATLCH
B crneayowem obbeme:

.1 onpeaeneHue BENWYUH N XxapakTepa BHELLUHUX Harpy3oK, JeNCTBYIOLWNX Ha Kopnyc,
a TaKkKe MX pacyeTHbIX 3Ha4YeHUN;

.2 YCTaHOBMNEHWe HOpPM oOrnacHbiX (CM.5.3) M [JonycKaemblX HanpskeHun wu
aedopmaumn, n Takke onpegeneHne HeobxoauMbIX 3anacoB NPOYHOCTU U YCTONYMBOCTU ANS
CBSI3EM W KOHCTPYKLMI KOopnyca;

.3 onpeaeneHve HanpshkeHUs B CBA3SIX Kopryca u nux agedopmauuu;

4 npoBedeHWe MNpPOBEPKM BbIMNOMHEHUA YCMOBUM MNPOYHOCTWU, IKECTKOCTU W
YCTONYMBOCTU CBA3EN.

5.1.2  Pac4eTbl NPOYHOCTM AOMKHbI MPON3BOANTLCS ANs Hanbonee HeBnaronpUATHbIX
yCNOBWUIA 3KCNNyaTaLuun cyaHa, Npy KOTOPbIX B CBA3SX KOPMyca BO3HUKAET Hambonee BbICOKMN
YPOBEHb HaNPSHKEHHOCTH.

5.1.3 [pwn BbIOOpe 3NIEMEHTOB 3KBMBANEHTHOro Gpyca Kopryca cnegyeT BhbINOSHATb
pacyeTbl B cnegyroLlem nopsake:

onpegeneHve BeNUYMHbI pacHeTHOro uarmbatollero MOMeHTa U, Ucxoas U3 Hee,
onpegeneHve MOMeHTa CONPOTUBIIEHNSA 3KBMBaNeHTHOro 6pyca;

nocne Bbibopa ceyeHUs NPOJOSbHbIX CBSA3EW, BXOASALWIMX B COCTaB 9KBUBANEHTHOMO
Gpyca, onpeaeneHne B NepBOM NPUBNMKEHNN BENNYNHBI HANPSXKEHUIN, BO3HUKAIOLWLMX B HUX
B pesynbTaTe AeCTBMSA N3rnbatoLero MOMeHTa;

onpegeneHve peaykUMOHHbIX KO3MMUUMEHTOB MNMacTUH U MOMEHTa COMNPOTUBIIEHUS
3KBUBanNeHTHoro 6pyca BO BTOPOM MpUBKeHUu;

onpegeneHve BenuYMHblI HanpPsHKEHUMN B CBA3AX KOpryca OT A4eWCTBUSA usrmbatoiero
MOMEHTa MO MOMEHTY COMPOTMBIEHUS 3KBMBANEHTHOro Gpyca BO BTOPOM NpUBRMmKeHUn,
a Takxke NpoBepKa BbINOMHEHWS YCNOBUN NPOYHOCTU ANSA HanpshXXeHun, JENCTBYOLWNX B 3TUX
CBA3SIX.

Ecnu ykasaHHble yCcnoBuSA He BbINOMHAKTCS, TO NPOM3BOANTCHA KOPPEKTUPOBKA CEYEHUN
NPOAOSbHLIX CBA3EN 3KBMBANEHTHOro bpyca, n 3aatem pacyeT Npon3BoAMTCS NOBTOPHO.

5.1.4 [pu pac4eTax NPOYHOCTU U YCTOMYMBOCTWU CBA3EW KOpMyca W ero oTAerbHbIX
KOHCTpyKUMN 13 NMKM HeobxoamMMo yunTbiBaTh creaytoLlee:

pasnuyne B CBONCTBAx COCTaBMAIOWMNX 3NEMEHTOB 3TUX CBsA3en, OOycrioBneHHoe
NCNONb30BaAHMEM B HUX Pa3HbIX MatepuarioB, MUX pasfinyHbIMK CXemMaMu apMupOBaHUS,
a TakKe pasHbIM BIIMSHUEM YCIOBUIN SKCNyaTauum;

aedopmaumm capura, Kak B NIIOCKOCTU apMUPOBaHUS, HanpuMep, B nepebopkax, CTeHKax
Habopa W T.A., TaKk W MEXCMNowmHble, OCODEHHO B CBA3AX, MWMEKLWUX TPEXCOWNHYIO
(MHOroCnowHyt) CTpyKTYypY;

HanpsXkeHna OTpbiBa, [OEUCTByOLLME B NOMNEPEeYHOM HanpaBfeHUU B CThIKOBbIX,
N 0COBEHHO B YrnoBbIX (pOPMOBaHHbLIX COEANHEHUSIX CBA3EN Kopryca.



lpasuna knaccugukayuu u nocmpouku Mopckux cydos (4acme XVI)

84
5.2 PACYHETHbIE HATPY3KH

5.2.1 OnpegeneHve BENWYUH pacyETHbIX Harpy3oK, AeNCTBYIOLLMX HA KOpPMyC U ero
OoTAerNbHble KOHCTPYKLMK, NPOM3BOAUTCA He3aBMCUMO OT MaTepuana Kopryca COrfiacHo
npasunam PC, Ha koTopble Obin 0gobpeH NPOEKT CyaHa, € y4eTOM Kracca CyaHa v yCroBui
ero aKcnnyaTtauum.

5.2.2  [pu HasHa4YeHUN pacyYETHbIX HArpy3ok 1 HOPMUPOBAHUM NPOYHOCTU U KECTKOCTU
KOPNYCHbIX KOHCTPYKUMIA HEOBX0OMMO yYnTbiBaTb XapakTep U ANUTENbHOCTb 3TUX Harpysok
c yyeTom dpusmyecknx ocobeHHocTen NMKM 1 paboTbl BbIMOMHEHHbIX U3 HUX KOHCTPYKLUWUIA
B YCIOBUSIX BO3OENCTBUS 3aaHHbIX YCITOBUIA 3KCMyaTaumm.

5.2.3 B cooTBeTCcTBUM C A@HHbLIM NOAXO40M BHELLUHME Harpy3ku nogpasgensatoTcs Ha:

MOCTOSIHHbIE, BENUYMHA U HanpaBneHne AEWCTBUS KOTOPbIX HE MEHATCA unu crnabo
MEHSAOTCS BO BPEMEHMY;

nepeMeHHble, Y KOTOPbIX MEHSETCH BeNUYMHaA U/vnu HanpasneHue.

B cBoOl o4vepedb MOCTOSIHHbIE HArpysku MOAPa3gensitTcs Ha KpaTKOBPEMEHHble U
NPOACIKUTENbHbIE, BPEMSI AENCTBUS KOTOPbIX CONMOCTaBMMO OJIMTENbHOCTM OOHOro pewnca
cyaHa.

lMepemMeHHble Harpy3ku nogpasaensaTcs Ha:

cTaTU4eckme nepemMeHHble, MNOMHOE BPEMsi U3MEHEHUS KOTOpbIX, onpeaensemoe
nepvoaoM BO3pacTaHus 1 yobiBaHus, B Tpu 1 6onee pas npeBbilaeT Nepuoa nepBoro ToHa
cBOOOAHbIX KONebGaHWM KOHCTPYKLNY;

cTaTU4eckme nepeMeHHble, LMKIMYEeCKne, Mpu KOTOPbIX Harpy3ka MeHAETCSt MHOFOKpaTHO
no NnepnoanyeckomMy 3aKoHy;

ANHaMnyeckue, BpemMs U3MEHEHNS KOTOPbIX COM3MEPUMO UMM MEHbLLE Nepuoaa nepeoro
TOHa cBOOOAHbIX KonebaHun.
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5.3 HOPMbI OMACHbIX U BOMYCKAEMbIX HANPAXXEHUA U QE®OPMALIMA

5.3.1 OnacHbiM COCTOSIHUEM KOHCTPYKLUUWM MPU OLUEHKE ee MPOYHOCTU CYUTAETCA Takoe
COCTOSIHME, MPWN KOTOPOM pacyeTHble AedopMaumny Unn/m HanpsPKeHUS B CBA3SX KOHCTPYKLNM,
B VX 3NIEMEHTax, a TakkKe CrosiX, €CrM KOHCTPYKLMS SBISIETCA TPEXCIIONHON (MHOTMOCNONHON),
OOCTUraloT oOnacHbIX BEfWYMH, U CTaHOBUTCA BO3MOXHBIM MOSIBNEHUE MOBPEXOEHUS, ero
AanbHeWnLlee pa3suTme 1 paspyLleHne KOHCTPYKUMK, TGO YacTUYHOE UK NOHOE NpekpaLleHne
COOTBETCTBUS XapaKTEPUCTUK 3TOM KOHCTPYKLMM 3KCyaTaumoHHbIM TpeboBaHUSM.

5.3.2 B kauyecTBe onacHbIX HaMpsbKeHWn npuHuUMaroTca npegensl npodHoctu MKM
(Mpy pacTakeHUn, cxKaTuu, MEXCNONHOM caBure W T.4.), BeNUYMHaA KOTOPLIX YMeEHbLUeHa
B COOTBETCTBMM C OXKMAAEMbIM BIIMSHUEM IKCNIlyaTauWOHHbIX (PakTopoB (YBRaXHEHUs,
HarpeBa, COMIHEYHOW pagvauuum u T.0.) B TEYEHWe BCero cpoka cnyxbbl cygHa, a Takke
TEXHONOMMN U3roToBNEHNS.

[na cBss3en, KOTOpble MOryT MNOTEPATb YCTOMYMBOCTb, 3a OMaCHblIE HanpsKeHUst
NPYHUMALOT KpUTUYECKNE SANEPOBbI HAMPSXKEHNSA. DTN HanNpsXXeHUs onpeaensaTcs ¢ y4eToMm
aHM30TPONUU YMNPYITUX XapakTepuCTUK, pacyeTHas BenMYMHA KOTOPbIX TakKKe CHMXaeTca
MO CPaBHEHUIO C UX UCXOAHBbIMU 3HAYEHUAMU, NCXOASA U3 BO3MOXHOIMO BIUAHUA YKa3aHHbIX
Bble gpakTopoB (cM. 5.3.5).

5.3.3 [lpy HasHayeHUM onacHbIX HaMPsPKEHWA M PACYETHbIX 3HAYEHUN YNpPyrux
XapakTepuCTMK NPUHMMAlOTCSl BO BHUMaHWe Hambonee HebnaronpuaTHble yCrnoBus, KOTopble
MOTYT BO3HMKHYTb B MpOLecce aKCcnnyaTaunm cygHa B TeYEHNE ero cpoka Cnyxobl.

5.3.4 OnacHble HanpsbkeHust O CBSI3EW, He TepsallwMX  YCTOMYMBOCTL W
Haxo4sLWmMxXca nog [OEeUCTBMEM CTaTUYECKMX W CTaTMYECKUX MNepeMeHHbIX Harpysok,
onpenensaTca u3 criegyoLwmnx COOTHOLLEHWI:

oy = koijce),

rae o — OnacHble HaNpPsKeHUs;
Oij+) — WCXOoAHble Npeaesibl NPOYHOCTM MaTtepuana npu pacTskeHun (+), oxaTum ( — ), a Takke npu

casure (i, j =1, 2, 3).

3HayeHnss koadppuumeHTa k Ona  pasnUYHbIX  CBA3EW KOpnyca, Y4YuMTbIBaKOLLEro
namMeHeHme npovHOCTHbIX cBoncTB [MIKM B pesynbTaTe BO3AENCTBUSA BriaruM, Harpesa,
CTapeHuns 1 TEXHONOMMN N3roToBreHus, NpueBeaeHbl B Tabn. 5.3.4.

535 PacueTHble 3HauYeHna yrnpyrnx xapaktepucTuk onpenenaTca U3 creayroLwmx
COOTHOLLEHWI:

Epi = TlEi, Gpij = TlGij,
roe pir Gpij — PaCYeTHble MOAYNM HOPMAasIbHOM YNPYrocTy 1 COBUra COOTBETCTBEHHO;
El-, GL-]- — pac4yeTHble Mmoaynn Hopmaanoﬁ ynpyroctn u casura martepumarna B UICXOOHOM COCTOAHUN
(i,j=1,2,3).
3HaueHus koadpduumeHTa n npuBeaeHsl B Tabn. 5.3.4.
Tadbnwuua 5.3.4

3HaueHus KoaUUNEeHTOB k n n Npu onpeaesnieHMN onacHbIX HaANPSXKeHUN U pacyeTHbIX
3HaYeHUMN ynpyrux XxapakTepucTuk

Ces3b kopnyca k n

HacTtnn BepxHelt nany6bl (B OTKPLITON YacTn) 0,55 0,80
ManyGHbIN CTpUHrep

Many6HbIn Habop 0,70 0,90
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Cas3b kopnyca k n
[MpomexyTo4yHble nanyobl, NaTgopMbl 0,70 0,90
[MonepeyHble BogoHENpoHULaeMble Nnepebopkm 0,70 0,90
Croviku nepebopok 0,70 0,90
O6wueka 6opTa BbiLLE BAaTEPNNHUMN 0,65 0,85
LnpcTpek
O6bwwuBka 6opTa HKe BaTePIMHUM 0,60 0,80
O6wwuBKa gHULLA
"Opu30OHTanNbHbIN KUMb
BopToBol 1 gHueBon Habop 0,65 0,85

5.3.6 lpuBegeHHble B T1abn.5.3.4 3HayeHuss KOIPPUUMEHTOB k M n OTHOCATCSH
K OAHOCMNOWMHBIM N HECYLUUM CMOSIM TPEXCMOMHbIX KOHCTPYKLMI, a Takke K 6ankam Habopa,
BbIMOMHEHHbIM 13 [IKM c npMMeHeHnemM TexHONorMm 3akpbitoro dopmoBaHus. [Ons
3aMNONHUTENS] TPEXCMOMHbIX KOHCTPYKUMM u Ganok [1-o6pasHoro npodunsa 3HayeHus
KO3(pPMLMEHTOB k 1 n AOMKHbI ObITb YMeHbLUEHbI Ha 0,05.

B cnyyae npvMeHeHua ONs U3roTOBMEHUS KOPMYCHbIX KOHCTPYKUWA U UX OTAENbHbIX
3N1eMEHTOB MeToAa KOHTaKTHOro hopMoOBaHMSA KOIMUUMEHT k AomkeH ObiTb YMEHbLUEH
Ha 0,1, a koadpuumeHT n — Ha 0,05.

5.3.7 BenunumHbl gonyckaemblX HanNpspKeHUM HasHadalTCA Kak HekoTopad 4vacTb
ONacHbIX HaNPsXKeHW, BENUYMHA KOTOPOM onpeaensaeTcs ncxoasa ns Heo6xoaMMbIX 3anacos
NPOYHOCTH:

ANS HopManbHbIX HANPSXXeHWN o;; = kol (i = 1, 2);

ANA KacaTenbHbIX HANPSHKEHUN 0;; = kcc}‘j (i,j =1,2,3,i #J).

BenunuunHel koadpuuneHToB k,,, k. B 3aBUCUMOCTU OT XapakTepa AeNCTBYIOLLMX Ha KOpnyc
BHELLIHMX Harpy3ok npmeeaeHbl B Tabn. 5.3.7.

Tabnuua 5.3.7
3Ha4veHus KoachduumeHToB k, 1 k. npu onpegeneHnn gonyckaemMbiX HanpsXxeHUun

BHelUHWe Harpysku k, k.
OnutenbHble, CTaTUYECKME NEPEMEHHBIE HArpy3Kkn 0,6 0,5
CnyyaiiHble, aBapyiHbIE Harpy3ku 0,8 0,7
Harpysku ot Beca o6opynoBaHus 0,6 0,6

5.3.8 HopmupoaHwe pgecopmauun  nNpouMsBOOMTCH  UCXOOA U3 YCNOBUA,
orpaHmymnBatoLLero paboTty CBA3N B NIMHENHON 0BnacTu, a Takke ncxoasa us tpebosaHnin k ee
XKECTKOCTH, 0OYCMNOBMEHHbIX HAAEXHOCTLH PaboThbl Cya0BOro 060pyaoBaHMS U CUCTEM.

Mpu BbIYMCIEHNM OedopMauni CBA3EN OHM BBOAATCS B pacyeT CO CBOMMM pacyeTHbIMU
yNpyrumn xapaktepucTvkamu, onpegeneHHbiMm B cootBeTcTBum € 5.3.5. MNpn aTOM JormkHa
YyUMThbIBaTbCHA COCTaBMSAOLWAs, CBA3aHHasA C nonepeyvHbIM casurom (cm. 5.1.4).

5.3.9 [onyckaemble npornbbl CBA3eN KOPMYCHbLIX KOHCTPYKUWA onpenensitoTca
no doopmyne

w] = kl;l lp )

rae l, — pacyeTHbil nponeT 6anku (HaMMeHbluas CTOPOHA OMOPHOrO KOHTYpa MNacTuHbI, AnvHa
Kopryca cyiHa Mexay nepneHaukynspamm).

3HayeHuns koadpumumeHTa k,, NPUHUMAIOTCA PaBHbIMU:

Ans nnactnH obLwimBekKn Kopnyca (Hactunos nany6) — k,, = 80;

Ans npoaonbHbIX 6anok Habopa (CTpuHrepos, KapnuHrcos) — k,, = 100;
ANng nonepeyHbix 6anok (pnopos, wnaHroyTos, 6umcos) — k,,, = 80;
Ond kopnyca cygHa B uenom — k,, = 300.
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[lna cBs3en KOHCTPYKLUMIA Kopnyca, NogBepranxca AeNCTBUIO aBapUMHbBIX Harpysok,
yCTaHOBIEHbI cneayoLme HopMbl NPornbos:

A5Ns NnacTuH obLwmMBKK Koprnyca (NonoTHULW, nepebopok) — k,, = 50;

ansa 6anok Habopa, B TOM vncne ctoek nepebopok — k,, = 80;

Ana Kopnyca cyaHa B uenom — k,, = 250.

5.3.10 T[pn pacyeTax CBs3€M KOHCTPYKUUM Ha YCTOMYMBOCTb 3arac HasHavaeTcd

MO OTHOLLEHMIO K KPUTMYECKMM SMNEPOBLIM YCUNNAM U HanpsbkeHnsaM. [pu 3Tom BO BCeEX
cny4yasix 3anac yCTondumBoCTU JOIMKEH ObITb HE MeHee 1,5.

PekoMeHgauum no Ha3HaA4YeHUO 3anacos yCTOIZ‘-IVIBOCTI/I AnNsi  OTOEnbHbIX CBA3eKn
npunBeneHbl HNXe.
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5.4 NMPOAOJIbHAA NMPOYHOCTb KOPIMYCA

5.4.1 Pac4yeT NpoaosibHON NPOYHOCTM Koprnyca AOIMKEH BKITHOYaTh NMPOBEPKY:

Mo AoryckaeMblM HOpMaribHbIM U KacaTernbHbIM HAMPSXKeHNAM;

no fonyckaembiM npornbam NpoAoribHbIX CBA3EW M Koprnyca B LeroMm;

no obecneyeHno He06XoAMMbIX 3anacoB YCTOMYMBOCTU NPOAOSIbHLIX CBA3EN.

5.4.2 Pac4yeTHble nsrnbatome MOMEHTbI U nepepesbiBaoLme CUrbl, Bbi3biBaloLne
nporn6 n nepervd kopnyca cyaHa, onpeaensaiTcs Ana 3agaHHbIX YCNOBUA SKCnnyaTaummn u
npu Hanbonee HebnaronpuATHLIX Criy4Yasx 3arpysku cyaHa.

PacyeTHble nsrnbaroLme MOMEHTbI 1 NepepesbiBaloLLne Curbl ONpeaensoTcs Kak cymma
cocTasnsoLwen ot nsrmba kopnyca Ha Tuxom Boge My, , Ng, W BOMHOBOW COCTaBMSAOLLEN
M,,, N,,:

My = Mg, + M,,;
Ny = Ny, + N,,.

[ns BbICOKOCKOPOCTHbIX CyAOB [OOMOSTHUTENBbHO K [AaHHbIM pPacyeTHbIM 3HaYeHUAM
onpegenseTca AvHamudeckas coctasngawowas M;, N;, obycnoBneHHass BO3HUKHOBEHUEM
rMapoavHaMMYecKoro AaBneHns npy yaapax BosH.

BenuuvHbl Mg, , M,,, Ny, , N, , a Takke My; n Ny, onpegenstorca B COOTBETCTBUU
c yactbio |l «kKopnyc» HacToAwmx MNpasun n yacTtbio || «KKOHCTPYKLMS U MPOYHOCTL Kopryca»
MpaBun knaccmudurkaumm n NOCTPOMKU BbICOKOCKOPOCTHbLIX CYJ0B.

5.4.3 TlpoBepka MNpOAONBLHOM MNPOYHOCTM Kopryca AorkHa ObiTb npoBegeHa ANnd
nonepeYHbIX CEYEHUN, NOABEPXKEHHbIX BO3AENCTBUIO Hanbonee HebnaronpusiTHbIX akTopos,
TakMx Kak MaKCMManbHO [OMyCTUMbIE Harpysku, pacronoXeHue B panlioHax pesKoro
N3MEHEHMS XKECTKOCTN, B T.4. B MECTaX PacnosioXeHnst 60nbLIMX BbIPE30B U T.1.

PacueTbl NpooonbHOM MPOYHOCTU BBLIMOMHAKTCA ONA MUOENs N CEeYEHUW, B KOTOPbIX
OEeNCTBYIOT MakcuMmaribHble nepepesbliBalolne Curbl, a Takke B panioHax pacrnonoXeHus
BbIPE30OB B BEPXHEW pacyeTHou nanybe, WwumpmHa KOTopbix coctaenseT B = 0,2B, rae B —
WMpuHa nanybbl B paccMaTpyMBaeMOM CeYeHUMM, a TaKke B CeYeHUW, rae oKaH4YmBaeTcs
nony6ak/6ak.

5.4.4  T[pu onpegeneHnn xapakTepucTuK aKBMBareHTHoOro 6pyca ans ceasen kopnyca
OOIDKHbl  pacCunTbiBaTbCA  PEAYKUMOHHbIE  KO3MMUUMEHTBI, Yy4YUTbIBAKOWME pasnnyune
B pacyeTHbIX YNpyrux xapakrepuctukax (cM. 5.1.4), a Takke KOHCTPYKTMBHbIE OCOBEHHOCTH
3TUX CBA3EMN.

[Ona n-oli CBA3WM BENUYUHA  PEAYKUMOHHOro  KoadpduumeHta onpegensietcs
no crnegyrowen opmyne:

Yn = (Elp)n/(Elp)ov

roe (Elp)n — MOAYMb HOPMarbHOW YNPYrocTu N-O1 CBA3W BAOMb Kopnyca (HanpaeneHune ocu 1);
(Elp)o — MOAYMb HOPMarbHOW YNPYrocTu N-oWi CBSI3W BOOfMb KOPMyca, MPUHATON 38 OCHOBHYIO,

MO OTHOLLEHUIO K KOTOPOW BLINOMHSIETCS NPUBEAEHUE TEOMETPUYECKMX NapaMeTpoB n-oW
CBS13U1, HAaNpUMep MoAyJSb HopMaribHOM YNpyrocTy AHULEBOW OBLUMBKN.

5.4.5 [lpogonbHble Ganku (CTpUHrepa, KapfiMHICbl M HenpepbiBHblE MPOAOSIbHbIE
KOMMWHICbl) pacCYMTbIBAIOTCA NPW OnpefeneHun 3KBUBAarneHTHOro 6pyca npu cnegyoLmx
yCrnoBUSIX:

AnuHa 6anku npesbIWaeT BbICOTY BopTa Ha muaene;
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KOHUbl 6anku OTCTOSAT OT pacCcYUTbLIBAEMOro NonepeyHoro Ce4eHns Koprnyca Ha BenuymnHy
He MeHee YeM ABe Lwnauuu.

5.4.6 [lpu onpegeneHnn aneMeHTOB 3KBMBaANeHTHoOro 6pyca nnowagb nonepevyHoro
cevyeHus nanybbl B ceveHWW, rae pacrnornioXeH Bblpes, LWMpUHa KOTOPOro cocTasnseT
B, > 0,2B (cMm. 5.4.3), pomkHa OblTb yMeHblUeHa Ha BenuuuMHy nnowaau MnonepeyHoro
cevyeHusa nany6bl B Bbipe3e. [1py 3TOM BbIpesbl, pacnofioXeHHble B OAHOM CeYeHUU Ha
paccTosHUM Apyr OT Apyra, WU3MEepeHHOM Mexay WX KpasMmu, MeHbwem 1,5 WwnpurHbl
HaVMeHbLLEro 13 BbIpe30B, CYNTAETCS KaK OAWH Bblpe3 LUMPUHOW, PABHOW CyMME LLUMPUH BCEX
BbIPE30B, HaXoA4sLWNXCA B paccMaTpMBaeMOM CeYEeHNN.

B aTom cnyyae cpefHue BENNUYUHBI pacHeTHbIX HanpsbkeHnn B nanybe B pavioHe Bbipe3a
onpenensTcs no doopmyne

M
(011)deck = Toapy— Waeck:

roe M — BeNnuuMHa n3rnbaroLero MOMeHTa, AEUCTBYHOLLEro B pacHeTHOM ceyveHnmr, KHM;
(W,)deck — MOMEHT CONPOTUBIEHNS Nany6bl, BbIYUCIEHHBIV C YHETOM HanMuus Bblpesa, CMM;
Waeck —  PeAYKUMOHHBIN koadhdmumeHT nanybbl, onpeaensemMblii B COOTBETCTBUM € 5.4.4.

Ecnn nanyba (wnu gpyras cBsidb) MMEET TPEXCIOWHYK KOHCTPYKUMIO C HECYLUMMU
cnosiMy TonwuHon §; (i = 1, 2) n 3anonHUTeneMm TOMWWHOW 2h, TO ee peayKUMOHHbIN
KO3 ULMEHT Y 4. ONPeEaenseTca no gopmyre

Waeck = Wy + YWeore) /(1 +v),

rae vy =2h/(8; + 8;);
Ui, Weore — PEAYKUMOHHBIE KO3MUMEHTBI, onpegensembsle cornacHo 5.4.4, AN HecyLmux Crnoes u
3anoJiHnTenda cooTBeTCTBEHHO.

5.4.7 Tlpu onpegeneHuM aneMeHTOB 3KBMBaneHTHoro 6pyca B nanybe, B KOTOPOW
pacrnonoXeH Bblpe3 LwWupuHOM 6Gonee 0,2B, u3 nnowaguM €e MornepeyvyHoro CevYeHus
NCKNoYaeTcsa YacTb nanybbl BHe Bbipe3a (cM. puc. 5.4.7).

5.4.8 B cnyyae ecnu Bblpe3 nogkpensieH nytem yBenuYeHUs TOMLWWWHBbI HacTurna
(Hecywmx cnoes) uUnNu NyTem ycTaHOBKM KOMWHICa B COOTBETCTBMM C 3.2.5, TO OCTaBLUyCA
nnowaab nornepeyHoro ceveHns nanybel (cm. 5.4.6) cnegyeT yBenuuuTb Ha nnowagb
nornepeYHoro cevYeHns CBsA3en, NOAKPENnALLMX BbIPES.

549 Ecnu wupuHa Bblpe3a B paccmaTtpvMBaemMomMm ceveHun nanybel B, < 0,2B, TO
Hanun4ne Bblipe3a 4oNycKaeTCHa He yYnTbIBaTb Npu onpeaeneHnm SNeMeHToB 9KBUBANIEHTHOIO
Gpyca.

Mpy 3TOM cpegHsi BenuyMHa pacyeTHbIX HanpshKeHui B nanybe B pailoHe Bblpesa
onpeaensieTcs B no oopmyne

M Faeck
o =
( ll)deck 10W geck (Fo)deck ll*[decka
rae Wdeck — MOMEHT CcOonpoTuBeHNA nany6b| B paccMaTpnBaeMoM Ce4vYeHuu, OI'Ipe,EI,eJ'IﬂeMbIIZ be3
yyeTa Hann4ma Bbipesa, CMZM;
Fdeck — nnowanb nonepevyHoro cev4eHns nany6b|, onpegenaemasn bes3 y4yeTa Hann4una Bblpesa, CMZ;
(Fo)deck — nnowaab nonepe4vyHoro ce4vyeHnsa nany6b|, onpegendemMmas Cc ydeTomMm Hanun4mna Bblpesa, cM2,

5.4.10 HapgcTtporika yuyuTbiBaeTcs nNpu onpeneneHnn 3rnemMeHTOB 9SKBUBANEHTHOro
Opyca, ecnu ee gnvHa npesbIlWaeT B 4 pa3a 1 6onee mx BbICOTY /UM OHW ONUPAIOTCH, Kak
MUHUMYM, Ha TpW nonepeyHbie nepebopku. MNMpu 3TOM B panoHax OKOHYaHUN HALACTPOMKN ee
NPOAOSIbHbIE CBA3M OOKHbI ONPeaensaTbCs B COOTBETCTBMM C puc. 5.4.10.
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Py6Kku He AOMKHbI yYUTbIBATLCS NPU ONpeaeneHnn 3feMeHTOB SKBUBANEHTHOro Gpyca.

5.4.11 T[lpoBepke MPOYHOCTM Ha OEWCTBME CyMMapPHbIM HOpMaribHbIM HamnpsiKEHUsIM
[AOMKHbI MoaBepraTbCs BCE CBSI3W, ydacTBylolme B obecneyeHny npoaosribHOM NpoYHOCTU
Kopryca 1 HaxoAsaLmecs Nog AeiCTBUMEM MECTHOWM Harpysku.

1

Puc. 5.4.7
Y4yacTku nany6bl (3aTprXOBaHbI), KOTOPbIE UCKIMOYAKTCH U3 pac4eTHOro nonepeyvHoro cevenHuns (I-1) npu
onpegeneHnn anNeMeHToB 3KBMBarieHTHoro 6pyca

7T

Puc. 5.4.10
Y4acTok HaACTPOMKM (3aLUTPUXOBAH), KOTOPbIN UCKIIOYAETCSl U3 pacYeTHOro NonepeyvHoro ceyexus (I-1)
npu onpeaeneHun aNeMeHTOB 3KBMBaNeHTHoro Gpyca:
1 — HagcTpoWka; 2 — Koprnyc
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K aTum cBsI3siM Npexae BCcero OTHOCATCSA CBSI3U OHMLLA, ANst KOTOPbIX MECTHOWN Harpy3Kkow
ABNSIETCA AaBneHve BoAbl p, BENMYMHA KOTOPOro onpeaensieTcs no criegyowmm opmynam:

p=pgH-1073,
roe p — paBneHue Boabl, Mla;
p = 1,025 1/M® — NNOTHOCTb MOPCKOW BOAbI;

g = 9,81 m/c? — yckopeHue cBOGOAHOIO NafeHus:;
H — BbICOTa BoAsiHOro cton6Ga, onpegensiemasi no opmyne

H=T+h/2—2z,W,

roe T — ocafka Ha mugere, Mm;
h — pacyeTHas BblCOTa BOJIHbI, M (CM. 4.2);
z — OTCTOSIHME paccMaTpUMBaEMOM CBA3WN OT OCHOBHOW NMOBEPXHOCTU, M.

5.4.12 TlpoBepka NPOYHOCTU KOpMyca Ha [OEeWCTBUE KacaTesNbHbIX HanpsikKeHnn
npovsBoanTCa Ans obwmBkn 6opTa M NONOTHULA NPOAOSbHbLIX Nepebopok no criegyowen

dopmyne:

N,S
_p — 0
012 = 7, < [012] = 0,807,
rae N, - cMm. 54.2;
Sy =2)m.s, — CyMMapHas TonwmHa obwusBkM 6opTa M MOMOTHULW, NPOAOSbHBLIX Nepebopok,

pacrnonoXeHHbIX MO OAHY CTOPOHY OT AMaMeTparnbHOW MfocKOCTN  (Mpu  Ux
CMMMETPUYHOM PacronoXeHun);

S — paKTM4eCcKui CTaTMYeCKUii MOMEHT YacTun NoLaam NoNepeyHoro ceveHmns koprnyca
OTHOCMTENbHO HEWTParnbHOW OCW, nexallen Bbile (MU HWXE) FOPU3OHTaNbHON
NOCKOCTM, Ha YPOBHE KOTOPOW ONpeaenstoTCs KacaTenbHble HanpsXXeHns;

] — MOMEHT MHepLMM paccY1TbLIBAEMOro NonepeyHoro Ce4eHusi Kopnyca oTHOCUTENbHO
HeuTpanbHON ocu.

Mpn onpegeneHnn sy TOMNWMHBI CBA3EW W WX CNOEB pPaCCUMTBLIBAKTCA C y4eTOM
PEAYKUMOHHBIX KO3dhpULMeHTOB (cM. 5.4.4). MMpn 9TOM MOAYNN HOPManbHOW ynpyroctu Eqy,
3aMEeHSIIOTCA Ha MOAYNU CABWIA Gpqz; 012 NPUHUMAETCA KaK BENUYMHA HaNPSHKEHNS B CBA3W
(Mnn B HecyLeMm crnoe CBA3N), OTHOCUTENBbHO KOTOPOW NPOU3BOAUTCS NpuBeaeHNe.

5.4.13 [pu pacyeTe npoOonbHOM MPOYHOCTU Kopryca LOSPKHa ornpenensaTbcs ero
MakcumarnbHasi cTpernka npormba npu  AEWCTBUMM  pacdeTHbIX ycunui  (cm. 5.4.2).
MakcumanbHbin  npornd, onpegensdembli C y4eTOM COBWUra, He OOSMKEeH npeBblwaTtb
A0NYCTUMbIV YPOBEHb, YKa3aHHbIN B 5.3.8.

5.4.14  Tpwn npoBepke MpPOAONbLHOM NPOYHOCTU KOpryca YyCTOMYMBOCTb MPOAONLHbIX
CBSA3en AO0MKHa YAOBNETBOPSATL CNeaytoLmnM YCroBUSIM:

BEPTUKAmNbHbIA KUNb, CTPUHrEpbl, KapSMHICbl, MNanyOHbIA CTPUHrep W  LUMPCTPEK
He AOIMKHbI TEPATb YCTOMYMBOCTb A0 HANPSPKEHWIN, PaBHbIX YTPOEHHbIM pac4eTHbIM (C y4eTOM
CYMMUPOBaHUA HaMNPS>KEHUA) UM ONacHbIM, B 3aBUCMMOCTU OT TOrO, YTO MEHbLLE;

nnacTuHbl O6LWMBKM AHMLLA N HacTuna BepxHen (pacyeTHon) nanybbl He JOMKHbI TepATb
YCTONYMBOCTb [0 HaNpPsXXEHWUW, PaBHbIX YOBOEHHbIM Pac4eTHbIM (C Y4eTOM CYyMMWUPOBAHMUS
HaNPsP>KEHU), NN ONacHbIM, B 3aBUCMMOCTW OT TOMO, YTO MEHbLUE;

nnacTuHbl obwmnekM 6opTa Npu caBure He AOMKHbI TEPATb YCTONYMBOCTb 40 HAaNPSXKeHWH,
paBHbIX YABOEHHbLIM PacYeTHbIM.
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5.5 MECTHAA NPOYHOCTb KOPIYCA

5.5.1 OcHOBHble KOHCTpyKUMM Kopnyca (gHuwe, 6opTa, nanybbl, nepebopku,
HaACTpoWKa) AOSMKHbl OblTb paccyuTaHbl Ha AEWCTBME BCEX HarpysoK, BO3HMKaOLLMX
B 3KCMNiyaTauMOHHbIX U aBapUNHbIX YCITOBUSIX 3KCMNyaTaunm.

PacueTHble Harpy3kun onpegensitoTca cornacHo TpeboBaHNsiM COOTBETCTBYHOLLMX YacTen
npasun PC, pernameHTMpyloLWmMx NpOYHOCTbL KOpnyca M Ha KoTopble Obl1 0go0bpeH NpoekT
cyaHa.

5.5.2 [pn pacyeTe nepekpbITUA, pam, HepaspesHbix 6anoK AOMKHO Y4YMTbIBATbCSH
cnepywulee:

pacyeTHaa OnvHa nponeta Garnku l,, BXoAsweih B COCTaB MNEPEKPbITUA UMK pamsbl,
NPVHMMAETCs PaBHOW PACCTOSHUIO MeXAy ToYKamu nepecedyeHusl ¢ HerlTpanbHbIMU OCAMMN
cocegHux BGanok ogHOro HanpaeneHus unu 6anok NPOTMBOMOMOXHOIO HanpaBneHus, ecnm
OHW MOryT paccMaTpuBaTbCs Kak Onopbl, MMG0 paBHOM PacCTOsSIHUIO Mexay nepebopkamu,
nany6amu u 1.n.;

npy pacyeTax CTaTUYeCKM HeornpeaenuMbiX HepaspesHblx 6anok Hanmuvune KHuy,
B OMOPHbIX CEYEHUAX HE YYMTbIBAETCS;

Ganka nNepeMeHHOro nornepeyHoOro CeYeHns paccunTbiBaeTca B NEpPBOM NpuBAMKeHnn
Kak 6anka nOCTOSIHHOIO CeYeHus, BbICOTa WM NMowadb KOTOPOro paBHa MWMHUMAarbHbIM
3Ha4YeHMAM 3TUX NapamMeTpoB NepBon H6anku; ecnu B pesynbTaTe aToro pacyeTta TpeboBaHns
K MPOYHOCTM M KECTKOCTU He yAOBMNETBOPSAOTCS, TO NPON3BOAUTCS pacyeT 6ankm BO BTOPOM
NpUONMXeHUN C y4eTOM (PaKTUHECKOro N3MEHEHMS €€ MONEPEYHOTO CEYEHWSI.

5.5.3 [lpn pacueTe ©Oanok NEepekpbITUN LINPUHA NPUCOEANHEHHOrO MoscKa Eap
oOWMBKN UNU  HacTuna, npunerawwmux Kk ©Oankam, onpegenseTcs Mo cneayrLmnm
3aBNCUMOCTAM:

O5s1 NpoaoNbHbIX 6anok (CTPMHrepoB, KApIIMHICOB):

1 ( pl)f
<Ly = by = B, + 5 (bf +b}) =& . v

Ansa nonepeyHbix 6anok (pnopos, 6Gumcos):

roe L, — pacueTHas AnuHa nponeta 6anku, onpeaensiemoii ans 6anok B cooTBeTCTBUN C 5.5.2;
bf, b} — paccTosiHMe Mexay NpoAonbHbIMK GankaMu (nonepeyHas wnaums), COoTBETCTBEHHO, crpasa
1 crnesa OT paccyuTbiBaeMon Ganku;

Iy — paccTosiHue mexay nonepeyHbiMy 6ankamm (NpogonbHas Wwnaums);

B,  — wwupwmHa N-06pasHoro npodunsa 6anku B ocHoBaHUW; ecnu 6anka nmeet T-o6pasHbivi npodune,
TO Bb = 0,

(Epj)fp — pacyeTHbI MOAyMNb HOPManbHOW ynpyroctn (cm.5.3.5) npucoeavMHeHHOro nosicka

o6wwuBkK (Hactuna) Boonk (j = 1) n nonepexk (j = 2) kopnyca;
(E, f)ffp pacyeTHbI MoAyfb HOpMarnbHOW YMpYrocTM cBOBOOHOrO MOsiCka paccYUTbIBAEMOMN
6anku.
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Mpn onpegeneHnn NPOYHOCTM BEPTUKANBHOIO KUMNS LUMPUHA NPUCOEOUHEHHOro Mosicka
NPUHUMAETCA pPaBHOM MOSIHOW LUMPUHE TFOPU3OHTANBLHOIO KWMH, YMHOXEHHOW Ha
peayKUMOHHbIN KoadhdurLMeHT

_ (Epl)fp

(E1p)pp

5.5.4 [pwn pacyeTax NpoYHOCTN BanoK AOMKHO YyYNTbIBATbCA OcriabneHne nx CTeHOK
Bblpe3amu gnsi npoxoda 6anok gpyroro HanpaeneHus (cm. 3.2.4).

5.5.5 [lpoyHocTb o0O6WMBKM KOprnyca AOfkHa ObITb paccunTaHa Ha OencTeme
rmapocTaTtMyeckoro AdaefeHus BOAbl, BefMYMHA KOTOPOro onpedensieTcs cornacHo
TpeboBaHusm npasun PC, Ha koTopble 6bln 0400peH NPoeKT cygHa.

PacuyeTHasa Harpyska Ha nnacTuHbl OBLLMBKM CYMTAETCA paBHOMEPHO pacrnpeaeneHHON.
MnacTmHbl OOWMBKM OHWULLA Ha OMOPHOM KOHType, 00pa3oBaHHOM CTpUHrepamu
(BEPTUKAnNbHBIM KUIIEM U CTPUHTEPOM) M hriopamm, CHUTAKOTCH XKECTKO 3agefaHHbIMU.

[Ons nnactmH obwmBkn GopTa, ONOPHBIA KOHTYP KOTOPbIX OOpa3oBaH LNaHroytamu,
nanybamm n cKynoBbIM JIMCTOM, NPUHUMAETCS XXeCTKasa 3adenka no BepTuKanbHbIM KPOMKaMm
nnacTuHbl 1 cBo60AHOE onMpaHue No ee ropu3oHTarnbHbIM KpoOMKaM. BenuumHa paBHOMepHO
pacrnpefeneHHoOn Harpy3kn, Kotopast AENCTBYET Ha nracTuHy GopTa, NPUHMMAaETCA paBHOM
cpedHen BenvYUHE WMHTEHCUBHOCTW HarpysoK, OENCTBYIOLLMX Ha YPOBHSX €€ HWKHENn u
BEPXHEN rOPU3OHTalTbHbIX KPOMOK.

5.5.6 B HocoBom OKOHeYHOCTM OOWMBKA Kopryca [AOoimkHa ObiTb MpoBepeHa Ha
AencTBMe TMAPOAMHAMMYECKOro [AaBrfieHus npyv  ygapax BOSH, BenuMyMHa KOTOPOro
onpegensetca B cootBeTcTBMM € 2.8.3.2 yacTu Il «Kopnyc».

5.5.7 TllpogonbHaa MpPOYHOCTb WU YCTOMYMBOCTb AHULLEBLIX MEPEKPLITUA A0SHKHA
onpenensaTbca Npu ENCTBUN paBHOMEPHO pacnpeneneHHon nonepeyHon Harpysku, paBHoOM
BENUYMHE rMOPOCTATUYECKOrO JABEHUS, U YCUINUIA, OENCTBYIOLLNX B NNOCKOCTU NEPEKPLITUS
oT obLero n3rmba, n co CTopoHbl 6OPTOBLIX NEPEKPLITUI NOL BO3LENCTBUEM LaBNEHNS BOAbI.

Mpn pacyeTe NpoOAONbHOM MpPOYHOCTM Onopbl cuMTakTca CcBOOGOOHO oOnepTbiMu,
CTpVHrepa n BepTUKanbHbIA KAMb — XXECTKO 3aefiaHHbIMM Ha nonepeyHbix nepebopkax. B
cnyyae ecnv OfiMHbl CMEXHbIX OTCEKOB UMM BENUYUHbI OEMCTBYIOWMX Ha HUX Harpysok
3HaAYMTENbHO OTNMYAOTCA APYr OT Apyra, TO KOIMUUMEHT OMOPHOW Mapbl NPOAOSbHbLIX
©anok Ha nepebopkax onpeaensieTcs No crneayrowen gopmyne:

&= =
1
1+575
2 Lp
roe p — BEeNUYMHA CpedHer WHTEHCUMBHOCTU MOMEpPEYHOM Harpy3ku B OBYX OTCeKaX, CMEXHbIX
C paccuynTbiBaeMbIM NEPEKPLITUEM;
D — WHTEHCVBHOCTb MOMEPEYHON Harpysku, OEeNCTBYIOLLEA Ha AaHHOE NEPEKPbITUE C pacHeTHOW
ANWUHOR Ly,
Zp — cpefHee 3Ha4YeHue pac4eTHOW ANWHbI ABYX CMEXHbIX OTCEKOB.

5.5.8 [OHuweBOoe nepekpbiTMe, ABnsaloLeeca onopamu ana 60pToBbIX NEPEKPbITUA U
nepebopok, AOMKHO BbiTb MPOBEPEHO Ha OeNCTBME HaumbonbLUMX Harpysok, nepenaroLLmx
OT yKa3aHHbIX KOHCTPYKUURA. lMpu 3TOM OO0MmkHbI GbiTb OBecneyeHbl criegyrolime 3anachbl
YCTOMYMBOCTU k,, MO OTHOLLEHMIO K AEACTBYIOLMM HAMPSHKEHNAM UMK YCUITUAM:

ANs NPOAONbHbIX 6anok — k,, = 2,0;

ANs nonepeyHblx 6anok — k,, =1,5;
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Mpun pacyeTax yCTOMYMBOCTM B NEPBOM NpubRmKeHUn Banku nepekpbliTua gonyckaeTcs
NpMHMMaTtb  KaK  W30NMPOBAHHbIE  C MPUCOEAMHEHHBIM  MOSICKOM,  onpeaensembiM
cornacHo 5.5.3.

Ecnu BbiweykasaHHble TpeboBaHUA K YCTONYMBOCTU HE BbIMOSTHATCH, TO AOSPKEH ObITh
BbINOSIHEH pacyeT BCEro NepeKkpbITUS.

5.5.9 [pn npoBepke ycTtom4MBOoCTM 6Ganok OHULLEBOro nepekpbiTus obasatenbHo
OOIDKHa OblTb MpPOBEpeHa YCTOMYMBOCTb Mrockon dopmMbl u3rmba gnst 6anok T-obpasHoro
npocuns n MecTHasi yCTOMYMBOCTb CTEHOK Barnok -o6pasHoro npoduns. B oboux cnyyasx
KO3ghULMEHT 3anaca YCTONYMBOCTU JOIMKEH ObITb ky >1,5.

5.5.10 Pacuyer npoyHOCTM OOpPTOBOrO MEPEKPbLITUA  OOMKEH NPOU3BOAUTLCS
Ha JencTBMe rMapoCTaTMYECKOro  [[aBfieHusl, pacnpefdeneHHoro no BbicoTe  6GopTa
no TpaneuneBuUaHOMY 3aKOHY.

LLInaHroyTbl paccMaTpumBaloTCH Kak HepaspesHble 6anku, cBo6oAHO onepTble Ha BEpXHEN
nanybe n ckynosomM nucte. PacdyeTHasa gnvHa LWINaHroyToB onpefensieTcs B COOTBETCTBUM
c5.5.2.

Ecnn BpesynbTate pacyeTa LWNAHrOYTOB Kak HepaspesHblx O6anok ykasaHHoe
TpeboBaHMe K OO0MyCKaeMbiM HanpsKeHUAM He BbINOMHAETCS, TO MPOM3BOAUTCHA pacyeT
LUNAHrOYTHOM pambl, B COCTaB KOTOPOWM BXOAAT nop AHuwa, 6umcbl BepxHewn
N NPOMEXYTOYHbIX Nanyb, a Takke LNaHroyThl.

5.5.11 Pacuer ycTonunBoctn 6GOPTOBOrO MNEPEKPLITUA OOMMKEH MNPON3BOANTLCA
Ha cxatve u casur. MNpu 9TOM KO3MUUMEHT 3anaca yCTONYMBOCTY JOMKeEH ObITb ky, 2 1,5

MO OTHOLLEHMIO K HaMbOsMbLLMM YCUNMAM, NepefaBaeMbiM Ha paccyMTbIBaeMoe nepekpbiTue
CO CTOPOHbI OnMparoLLMXcsa Ha Hero nany6, nnatdopMm, nonepeyHbIX Nepebopok 1 AHULLEBOIO
nepekpbITUS.

5.5.12 B HOCOBOW OKOHEYHOCTM LLMAHIOYThI, a TaKKe OHULLLEBOW HAOOP, 4OMKHbI ObiTh
paccunTaHbl Ha AeUCTBME MMOPOANHAMNYECKUX OAaBNEHUA NpU yaapax BOSH.

[aBneHune onpegenseTca cornacHo TpeboBaHnsiM COOTBETCTBYHOLLNX YacTen npasun PC,
pernameHTUpYoLLMX NPOYHOCTb KOpNyca U Ha KOTopble Obin 04obpeH NPOEKT cyaHa.

5.5.13 [lpo4yHOCTb BepxHelh nanybbl, a Takke NPOMEXyTOuYHbIX nanyd n nnatdopm,
JormkHa 6bITb NpoBEpeHa Ha AENCTBUE KCMyaTauMOHHbIX Harpysok:

JaBfeHne OT HakaTa BOSH Ha BEPXHIO nanyoy;

BeC Haxoaswmxcs Ha nanybax v nnatopmax rpysoB C y4eTOM MHEPLMOHHbIX CUI,
BO3HUKAIOLLMX NPU KayKe CyaHa;

Harpyska oT gencTBus HakaTbiBalOWen BOAbl U pacyeTHble 3HAYeHUs UHEePLUOHHON
COCTaBrsloLLEN, UCXOOA U3 aMNNUTyd U nepuofoB BGOPTOBOM M KMNEBOW Kauvku, 3afaHHbIX
B MPOEKTHON AOKYMEHTauun, OnpeaensitoTcs cornacHo TpeboBaHMAM COOTBETCTBYHOLLMX
yacTten npaesun PC, pernameHTUpyoLWMX NPOYHOCTb KOpryca M Ha KoTopble Obin ogobpeH
NPOEKT cyaHa.

5.5.14 YctonumBocTb nanyb u nnatdopm [ormkHa OblTb NMpoBepeHa npu OencTBum
HanbonbLWNX yCunui ot obulero n3rnba n nepegaBaembiX OT ONMPAOLLMXCA Ha HUX BOPTOBbLIX
nepekpbITUiA 1 Nepedopok.

KoadhdhumumeHT 3anaca yCTONYMBOCTU NPUHMMAETCS paBHbIM:

k, = 2,0 — ans kKapnuHrcos;

ky, =1,5 - ans oumcoB.

Bankun Habopa nany6 n nnatdopmM AoMmKHbI 06513aTENbHO NPOBEPATLCA HA YCTOMYMBOCTb
nnockov opmbl M3rnba n MECTHYHO YCTOMYMBOCTb CTEHOK -06pasHoro npodgunga (cm. 5.5.9).

5.5.15 HenpoHuuaemble nepebopkn [OMMKHbI MNPOBEPSATLCA Ha MPOYHOCTb MpuU
OENCTBMM aBapuUMHOrO Hanopa BOAbl, BeNMYMHA KOTOPOro OnpedensieTcs CcornacHo
TpeboBaHMAM COOTBETCTBYOLWMX YacTtern npasun PC, pernameHTMpylowmux MpOYHOCTb
Kopnyca v Ha KoTopble 6bln1 04o0bpeH NpoekT cygHa.
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Ha a1y »xe Harpysky AofmkHa ObITb NpoBepeHa NpoYHOCTb nanyt 1 nnatdopm, ecriv OHK
oGecneynBaloT HENPOHNLLAEMOCTb OTCEKOB CyAHa NPWU NX aBapMNHOM 3aTOMNIEHUN.

5.5.16 Bce nepebopku, ssnsatoLwmecs onopamu Anst nanyoHbIx, 6G0pTOBbIX N AHULLEBbIX
NepeKkpbITUA, OOMKHbI MPOBEPATLCA pacdeTOM Ha AeWCTBME HambonbLUMX Harpy3ok npwu
CXaTuu B ABYX HanpaBneHusix U caBure B NNOcKoCcTu nepedopku. Mpu 3ToM AomkeH ObiTb
obecneveH 3anac yCTOM4YMBOCTU HE MEHEE ky =1,5.

5.5.17 OTtaenbHO gomkHa ObiTb NPOBEPEHA MECTHas BUOpaUnst U NPOYHOCTb KOPMOBOW
OKOHEYHOCTW, NoABeprarLenca Bo3nencTamnto BUBpaLMOHHbLIX Harpy3oK.
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5.6 MTPOYHOCTb HALCTPOMKU

5.6.1 Ecnn HagcTtpoika ydactByeT B obuiem usrnbe kopnyca, TO ee NpOAOSbHble
cBs3un (bopToOBblE CTEHKM, Nanybbl, NPOAONbHLIE NEPEOOPKM) paccUNTLIBAKOTCS Ha OENCTBUE
YyCUNUn, BO3HUKaoWmnx npun obiem nsrnbe kopnyca, U MeCTHbIX Harpy3ok, 0ByCrioBneHHbIX
BO3AENCTBMEM BOJSIH M HaxOASLMXCS B HAACTponke ob6opyaoBaHMs, MEXaHU3MOB U ApPYrnx
rpy3oB, a Takxe akuMnaxa.

5.6.2  Ycunusa, KOTopble BO3HUKAKOT B NPOAOSIbHbIX CBA3SIX HALACTPOMKMK, YHaCTBYIOLLEN
B 06wem n3rnbe, Moryt onpeaenaTbcs no crneayowmm opmynam:

AN 6GOKOBbIX CTEHOK U NPOAONbHBIX Nepebopok

- %ok .
Tin =~ _E Aii’
ok

OnA KapJiMHrcos

Ook
Tk = LAR.
Eok
rae o, — HanpsXXeHue B OCHOBHOM Kopnyce Ha ypoBHe BerHeVI nany6b|;
E,r — mMoaynb (VIJ'IVI I'IpVIBe}:l,eHHbIVI MO,EI,yJ'Ib) Hopmaanon Ynpyroctn matepuana OCHOBHOIo Kkopnyca;
Aji — npuBeAeHHaa oceBas XeCTKOCTb MaHesn yKa3aHHbIX CcBS3eN B npoaosfibHOM HanpaBneHuUu,

Ay = X A; — NpnBeeHHan 0ceBas XeCTKOCTb KapriMHrca ¢ NpUcoeanHeHHbLIM nosickom (cm. 5.5.3).

5.6.3 BenuunHa Harpy3kM Ha CTEHKM HALCTPOMKM OMpenenstTcs B COOTBETCTBUM
¢ TpeboBaHmamu npasun PC, Ha koTopble Gbin 0gobpeH NPoeKT cyaHa.

MpOYHOCTb CTEHOK HaACTPOEK BTOPOro sipyca AOMkKHa ObiTb NpoBepeHa Ha AencTBue
Harpy3ok, BenuynHa KoTopbix coctaBnsetr 50 % OT Harpy3ok, [OEeWCTBYIOLWNX Ha
COOTBETCTBYIOLLME CTEHKMN NEPBOro sipyca.

5.6.4 B wmecrtax yCTaHOBKM Ha CBSA3M HagcTpourku (nmanyObl, nepebopku u T.Mm.)
obopyaoBaHMs 3TN CBA3WN LONONHUTENBbHO PAcCYMTBIBAIOTCA Ha AEWCTBUE NOKalbHbIX UN
COCpPEeAOTOYEHHbIX HAarpy3oK, BENMYMHA KOTOPbIX onpeaenseTca no dopmyne

P = kM,

rae M  — Bec yCTaHOBIIEHHOro 06opyAOBaHUS;
kY — Ko3(PMUMEHT OMHAMUYHOCTW, KOTOPLIN AOSKEH BbiTb He MeHee kY > 2 u yTodHsieTca u3
NPOEKTHON AOKYMEHTaLUWUN Ha CyaHe.

5.6.5 [pu pacyeTte npoyHOCTU CBA3EW HaacTpovku (pybku) Ans nnactmH n 6anok
Habopa koadppUUUneHThl k,, k. AN onpefeneHnsa gonyckaemblx HanpsbkeHun (cm. 5.3.7)
npuHUMaloTca paBHbiMu k, = 0,7, k., = 0,8 HesaBUCMMO OT XapakTepa AencTByloLen
Harpysku.

B cBA3s9X HaACTPONKW, y4acTByloLLen B obwem usrnbe, HanpskeHms ot nsrnba kopnyca
N OEeNCTBUS MECTHbIX HAarpy30K JOJKHbI CYMMMUPOBATHLCS.

5.6.6 [pyn npoBepke YCTOMYMBOCTM CBA3EW HaacTpoviku (pybku) pomkeH ObiTb
obecne4yeH 3anac yCTOM4YMBOCTU HE MEHee ky 2 1,5.

5.6.7 OtgenbHO JomkHa ObiTb NPoOBEPEHA NPOYHOCTb CoeaMHEHNST BOPTOBbLIX CTEHOK
HaOCTPOMKM C KOPMyCOM B paniOHax €e OKOHYaHW Ha OEeNCTBME HaNpPshKeHWn nNpu coBure u
oTpbiBe. B aTOM criyyae KoadpuumeHTsl k,,, k. OOIMKHbLI NPUHUMATLCA paBHbIMU k,, = k. = 0,6.

5.6.8 [MaHenn cTeHok, nanyé u nepebOPOK HAOCTPOWKM PaCCUNTLIBAOTCA Kak
cBOOOAHO onepTble NN/ XecTKo 3agenaHHble Ha ONOPHOM KOHType. OMOpPHbLIN KOHTYP AN
nnactuH 6okoBbIX, NO6OBON W 3adHEN CTEHOK CO3[4aeTcs ropuU3OHTaNbHbIMU CBA3SMU,
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K KOTOPbIM OTHOCSITCS BEPXHASA nanyba kopryca, NpoOMeXyTouHble nanybbl HAOCTPONKK U ee
Kpbllla, W BepTUKanbHbIMW CBA3SIMW — nepebopkamMn U WnaHroytamu (CTonkamm).
[na nnactnH nany6 onopHbIMKU CBA3AMUN ABMAIOTCA CTEHKKU, Nepebopkm, BUMCHI 1 KAPSINHICbI.

lMnactrHbl 60OKOBbLIX, NOOOBOW M 3aOHEN CTEHOK, a Takke nanyd W KpbIWK, CYMTAKOTCS
XKEeCTKO 3agenaHHbIMM MO BCEM YETbIPEeM KpPOMKaM, 3a WCKMYEHWEM MMAacTUH CTEHOK U
KpbIWK, COEOMHEHHbIX MeXay COOOM Mo OOHOW M3 KPOMOK. B 3aTmx nnactuHax KpoOMKW,
onuparwmeca gpyr Ha gpyra, cuuTtaiTca cBob6OAHO onepTbiMKU, a OCTanbHble KPOMKM —
XeCTKO 3agesiaHHbIMU.

5.6.9 B wMecTtax ycTaHoBKM Ha nanybe obopygoBaHust nnactvHa nanybbl
paccunTbiBaeTCA Kak cBOOOAHO onepTas No BCEM YETbIPEM KPpOMKaM, Npu AENCTBUM MECTHOWN
NN COCPeaoTOYEHHON Harpys3Kku, BeNU4MHa KOTOPon onpeaenseTcs B COOTBETCTBUU € 5.6.4.
OnpepgeneHHble HanpsXKeHWs B 3NieMeHTax NiacTUHbl CYMMUPYIOTCS C HANPSXKEHUSIMU B 3TUX
Xe anemMeHTax npu 4encTBUM paBHOMEPHOW HarpysKku.

5.6.10 banku Habopa (WwWnaHroyTbl, OMMCbI, KapfMHICbl WU CTOWKM) OOSMKHbI ObiTb
paccynTaHbl Ha MPOYHOCTb U XKECTKOCTb MPU OENCTBUN HArpy3oK, ykasaHHbIX B 5.6.3 n 5.6.4.

Ecnu wnaHroytbl 1 6uMchl nexart B 04HON NNOCKOCTU U 06pasytoT pamy unv nonypamy,
TO Takne 6ankm paccynUTbIBAKOTCS KakK aneMeHTbl pambl C HENOABWXXHBIMU U/MN NOSBWXHBIMU
y3namu.

B npotMBHOM crniyyae LwnNaHroytbl U OGUMCbI, a TakkKe KapfMHICbl W CTOWKM,
paccuynTbiBalOTCA  KaK  OOHOMPOSEeTHble (MMM  MHOronponeTHble) ©Oanku  CKeCTKo
3agenaHHbiMn M ceobogHo onepTbiMM  KOHUamu. B nocnegHem cnyyae 6anka
OKaH4YMBAETCS, He Nepexoas B CBOEMW NMOCKOCTU B APYryto CBA3b, Hanpumep, B nepebopky.

Onopamu aBnstoTCS:

ANS WNaHroyToB 1 CTOEK NTOBOBOW 1 3a4HEeN CTEHOK — nanybbl U KpbIWwa;

anst bumcoB — 6opTa, NpoAosibHble NepebopKn, NUINEPChI;

AN KapnMHrcoB — noboBasi M 3agHAst CTEHKM, NonepeyHble nepebopkun, Nunnepcs.

5.6.11 [pu onpeneneHnm reoMeTpUYecKmX 1 XXECTKOCTHbBIX XapakTepucTuk 6ankm Habopa
LUMPVHA MPUCOEOUHEHHOrO MOsiCKa NNacTUHbI NPUHMMAaETCs (B 3aBMCUMMOCTM OT TOrO, YTO
MeHbLUEe) paBHOW 1/6l; wnn 7H, ecnn nnactuHa UMEET TPEXCMOWHYK CTPyKTypy (rae l; —
pacyeTHasa AnuHa nponeTa, H — cyMMapHas TomwmMHa TPEXCITIONHOW MNNacTUHbI).

PacuyeTHaa pnvHa nponeta l; NpYHMMaeTCs pPaBHOW PACCTOSAHWIO MeXAy TOouKamu
nepeceyYeHnss HemTpanbHOM OCKU paccyMTbiBAaeMOM 6anku € NNocKOCTAMM, MpOXoasLuMm
yepes HenTpanbHble ocn Hanok, UMM Co CPEaUHHbIMM MOBEPXHOCTAMM MaHenen CBsa3en
(6opTa, Nnepebopok 1 T.M.), KOTOPbIE OHA NepecekaeT.

5.6.12 [lpn pacdete 6Ganok Habopa NEPEMEHHOCTb CEYEHUS B paMiOHE OMOPHbIX
3aKpenneHnn, Bbi3BaHHAs YCTAHOBKOWM KHWUL, MM M3MEHEHWEM BbICOTblI Npoduns B Mecte
CTbIKOBKM 0arnku C nepecekaroLllencss CBA3bO, He yYMTbIBAeTCHA. Tawkke He yuyuTbiBaeTcs
KpvBM3Ha 6anok, ecnv ee BenmyuHa He npesbiwaeT 20 %.

5.6.13 TpexcnonHble NNacTuHblI CTEHOK, Nanyod, nepebopok u T.4., a Takke ux Habop,
OOIKHbl  ObITb  MpoBepeHbl Ha OOWy M MECTHYI YCTOMYMBOCTbL nNpu Haubonee
HebnaronpmMaTHOM CcoyYeTaHuu Harpy3oK, OEeNCTBYHLWMX Ha HuX. lNMpu aTOM nog mecTHown
noTepen ycTondnsocT NOHNMaETCS:

B TPEXCMNOWHbIX NNacTUHax — NOTepPst YCTONYMBOCTU HECYLLMX CIOEB;

B 6ankax — norepst yCTon4mMBoCTM CTEHOK Ans M-o06pasHoro npocuns (nnockon oopmbl
n3rnba ans T-o6pasHbix 6anok).

KoadhcpuumeHT 3anaca MeCTHOM YCTOWYMBOCTM [OMMKEH ObiTb He meHee k, 21,5
MO OTHOLIEHMIO K PacCYeTHbIM HarnpsKeHWsIM, OENCTBYIOLWMM COOTBETCTBEHHO B HECYLUMX
cnosix n cteHkax lM-obpasHoro npocumns.

5.6.14 [InactuHbl GOKOBLIX CTEHOK HAACTPOMKKM, a Takke NPogoSibHbIX Nepebopok
OOMMKHbI OblTb MPOBEPEHbI HA YCTOMYMBOCTb MPUM COBMECTHOM AEWCTBMM HanbonbLunx
Mo BENMYMHE HaNpsbKeHUn ot obLero narnba n yeunui, Bol3BaHHbIX JENCTBMEM Harpy3ok Ha
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BblLLECTOSALLME KOHCTPYKUWMW, WX BECOM, a TakKe BECOM YCTAHOBIIEHHOIO Ha HUX
obopyanosaHus. KoadhduumeHT 3anaca obLien yCTonYMBoCTU AOSKeH ObiTb ky, 2 1,7,

5.6.15 LWWnaHroytel “ CTOWMKM HOCOBOW M KOPMOBOW CTEHOK MPOBEPAIOTCHA Ha
YCTOMHMMBOCTb NpU AENCTBMM YKa3aHHbIX B 5.6.14 ycunun. KoaddumumeHT 3anaca Ha obuyyto
YCTOMYMBOCTb LLINAHTOYTOB U CTOEK AOIHKEH BbITb He MeHee k,, 2 2,0.

5.6.16 [MnactvHbl nany® OOMmMKHbI MPOBEPATLCSA Ha YCTOMYMBOCTb MPU COBMECTHOM
OENCTBUM HanbonbLUMX MO BEMMYMHE HanpshkeHwu ot obwiero msrmba (cm. 5.6.1 n 5.6.2)
N HanNpsPKEHWN, BbI3BAHHBLIX OMMPaHMEM Ha HUX MEPEKPbITM BOKOBbLIX CTEHOK. KoadpdmumeHT
3anaca obLern YCTOMYMBOCTU NNacTvH nanyo, a Takke Kpbilum AormKeH ObiTb He MeHee k., 2 1,5.

5.6.17 bBumcbl nany6 n KpbiWKW AOMKHbI MPOBEPATLCA HA YCTONYMBOCTL NpU AEUCTBUU
HanbonbLIMX MO BENUYMHE YCUNWUA, NepefaBaeMblX OT OnNuparoLmMxca Ha Hux 6opTos, a
KapruvHrcbl — Npu 4enNcTBUM HanpskeHun oT obuero narnba. KoagpduumeHT 3anaca obuien
ycTon4mBocTM Ganok Habopa nany6 v Kpbilum AOMKEH ObITb He MeHee k,, = 1,7.

5.6.18 YcToMumBOCTb NonepeyvHbIXx Nepebopok, a Takke HOCOBOM N KOPMOBOW CTEHOK,
AOMMKHa ObITb NPOBEpeHa Npu AeNCTBUN HAanBONbLUMX NO BEMMYUHE YCUINUIA, NepeaaBaeMblX
OT ONMMPAKLLUNXCA HA HUX NEPEKPbITUA OOKOBbIX CTEHOK W BbILECTOALUMNX KOHCTPYKLMA.
KoadhcpuumeHT 3anaca obuueit ycToinumBocTu 4OMMKeH ObiTb He MeHee k,, 2 2,0.

5.6.19 T[1pOYHOCTb M YCTOMYMBOCTb MUNIEPCOB AOSMKHbI MPOBEPATLCA NpU OENCTBUM
HanbonblMX MO BEMWYMHE YCUINUK, NepedaBaeMblX OT BbILECTOAWMX  KOHCTPYKLUA.
KoadhcpuumeHT 3anaca obLueit ycTonumMBoCTU AOMKeH BbiTb Takke He MeHee k,, = 2,0.
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TPUTIOXKEHWE 1

NMPOYHOCTb U YCTOUYUBOCTDb BAJTOK M NITACTUH KOPIMYCHbIX
KOHCTPYKUUHN

(PekomeHngaumm no pacyeTtam)

1 HANMPAXEHHO-OE®POPMUPOBAHHOE COCTOAHUE BAJTIOK

1.1 PacueT >XeCTKOCTHbIX XapaKTepucTuK npou3Boautca ans 6Ganok Habopa,
npodunb KOTOPbLIX MOKa3aH Ha puc. 1.1. PekomeHayeMbii NPUCOeANHEHHbIN NOSICOK OOLLNBKM
kopnyca (Hactuna nany®, nonoTHUWa nepebopoK) MMEET TPEeXCrOoWHYK CTPYKTYpy CO
CMMOLWHBIM MAN KOHCTPYKTUBHO-OPTOTPOMHLIM 3anoSIHUTENEM C NPUBEAEHHBbIMU YNPYyruMun
xapakrtepuctukamn. og ©ankon cpegHuin Cnon TPEXCIOMHOro NPUCOEeOMHEHHOro Mosicka
UMeeT ycurneHue B Buae 3anosiHMTeNs NoBbILWEHHOM NITIOTHOCTW.

H, t t Bl

H./2 by 2

ava¥i -
/ | i 5 =
2 i/ b, 9y 0Cb CpasHeHus
< core /

Puc. 1.1
PacuetHas cxema 6anku M-o6pasHoro (TpaneuneBMaHOro) npodmns:
1, 4 — HecywMe crou; 2 — 3anonHNTeNb CPeaHero cnos; 3 — ycunexHue B BUAe 3anosfiHUTENs NoBbILLEHHON
nnoTHocTw; 5 — pnaHew; 6 — cTeHka 6anku; 7 — cepaeyvHuK 6anku; 8 — cBobOAHbIN MOSICOK

MprBeOeHHbIE reoMeTprnYeCKNe NapameTpbl NONEPEYHOro ceveHns Npoduns, a UMEHHO
CTaTUY4ECKUA MOMEHT M MOMEHT MHEPLMM OTHOCUTENBHO OCU CpaBHEHUSI onpegensieTcs
no dpopmynam, npuBegeHHbIM B Tabn. 1.1.

N3rnbHas xecTkocTb 6anku N-obpasHoro Npocuns OTHOCMTENBHO COBCTBEHHOMU OCcK O,
onpegensaeTcs no criegyowen popmyne:

Dy1 = Z?:l(EiFiZiz + ii) —e2 Y} EiF;,

roe e — paccTosiHMe MeXay OChbI0 CPABHEHUS U OChIO y, onpeaensieMoe no hopMyne;
T EiFizi.

e =1 1.1

Y EiF; (1.1)

E;, F;, z; —cMm. Tabn. 1.1.
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Taobnwunuya 1.1
Onpenenel-wle npuBegeHHbLIX reoMeTpnu4eCKUxX napamMmeTpoB nonepevyHoro cev4yeHus npocbvmﬂ
. Mnowaab Moaynb [MpvBeAEHHbIN MOMEHT MHEPLMK
i-blil . OTcTOSHME LeHTpa lMpvBeaeHHas nrowans o ~ ~— —
NONepeyHoro |  HopMarnsHoM TMp1BEAEHHbI CTAaTUYECKNN nepeHoCHo COBCTBEHHBIN
anement | e VoM TSKECTV ANEMEHTa OT ocu | nonepeuHoro ceverys |- ot =" m L T EF g °
o pre 1) e F 3ﬁepn)n):5HTa £ CpaBHeHUs z; anemenTa E;F; i iFiZi L
1 1
1 51B10n9 El(ll) 61/2 6lBlangEl(ll) 5 ‘SlzBlongEl(ll) Z 6fBlangEl(ll) B
2 2h(Biong — Ecore 8 +h 2h(Biong — 2h(Biong — 2h(Biong — -
bgore) bgare)Ecore bgore)Ecore (61 + h) bgore)Ecare (61 + h)z
3 2h- bgore Egore 8 +h 2h- bgareEglore 2h- bgoreEglore(‘sl +h) 2h- bgyreEg,are XX -
(6, +h)?
4 82Biong EP 81+ 2h +68;/2 E$P8,Bigng EP8,Blong XX ESP8,Bigng XX -
(6, + 2h +6,/2) (8, + 2h + 8,/2)*
5 twby E, 8 +2h+ 6, +t,/3 Eytwby Eytwbs x (8; + 2h + Eytwbs x (8; + 2h + -
8 + tw/3) 8 +t,/3)°
6 He E, 8,4+ 2h+68,+H./2 MHe M He EwtwH
W w 1 2+ He/ 2Bty S 2Bty X 8y + 2h+ | 2Bty & X (81 + Snfule
8, + H/2) 2h + 68, + H./2)?
7 B.H, E, 5, +2h+ 6, + H,/2 E.B.H, E.B.H. X (O, + 2h + | E.BH.(6, + 2h + 8, + | EcBeHz
8, + Hc/2) Hc/2)? 2
8 b,t, E, 8 +2h+6,+H,+ E,byt, E,b,t, (61 + 2h + 8, + | Epbyt, (81 + 2h + 6, + -
tn/2 He +t,/2) H +t,/2)°
Y EF; Y EiFiz; Y (EiFzf + i)

OceBas XecTKoCTb barnku Bbl4MCNAETCS NO d)opMyne

By = Z?=1 E;F;.

YKecTKkocTb nonepeyvHoro ceveHust 6arnku Ha caBur onpegensietTcs no opmyne

Ky, = (2GY%t,, + GB)H

roe H=H +t,.

1.2

narnbaroero MOMeHTa M; n oceBon cunbl T; onpeaensioTcs no opmyne

® _ p (Mlzi Ty )
o0;, = E; D., +B11 .
Ons

Hanbonee xapaKkTepHbiX 3J1EMEHTOB

onpegensemble no dopmyne (1.2), paBHbI:
B cBOOOOHOM Mnosicke banku

oﬁ) = maxcﬁ)

B «CepaeyHuKe» npoduns

o) = maxoll) =

M T
= Byt |5 (s + ta/2— @) + 5;

M, Ty |.
Ec [D_M(Z7 +H/2—e) +B—11],

npocunsa  Ganku

B HWKHEM HecCylleM croe npncoeagunHeHHOro nodacka Ganku

0&11) = maxcrgll) =

E

HC

(1) [_ Mae

++];

Di1 Byl

roe z;, zg—Ccm. Tabn. 1.1.

TN

HopmanbHble HanpsbkeHusl, BO3HMKaKOWMe B 3nemeHTax Garnku npv aencTeum

(1.2)

HanpsXXeHuns,
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1.3 KacaTtenbHble HanpsiKeHusl, BO3HUKatoLWmMe B arieMeHTax 6ankvm nog gencTBmeM
nepepesbiBatoLen cunbl Ny, ONpeaenstoTca B ABYX paCHETHbIX CEYEHUSIX:
Ha YpOBHe cepenHbl BbICOThbI Npoduss

z =2z

B coeauHeHun 6anku ¢ NpUCoeaMHEHHbIM NOSICKOM (CM. puc. 1.3)

7z = Zf .
A z(3)
B.(z") L
B w2
=
0 \ o
B o o 3 S o e S N S e I e e e N g e
XX KKK AKX AKX K K] >

OCb CpABHEHUA

Puc. 1.3
PacueTtHas cxema onpeaeneHns KacaTterbHbIX HanpsKeHui

KacaTenbHble HanpshkeHWs B ceveHnmn z = z€ onpeaensitoTcs no cnegyowmm hopmynam:
B «CepaeYHUKe»

© _ Q .
013 = W /~C cy?
2ty G{5/G +B.(z¢)

B CTEHKax 06GhopMOBKM Npodhuns Garnku

G(W) _ Q
13 2ty GS/ G, +B(z¢)’
rae G¢ — MOOynb caBura matepuana «cepaeyHukar;
Gi”?, — MOOynb caBura Mmatepuana CTeHKM B NJIOCKOCTU apMUpOBaHNA;

B.(z) = B, + 2(z, — e — z€) =—;

— M sk s
Q= D_;Zjﬂ EjF;z;. (1.3)

CraTnyecknii MOMEHT YacTu MOMNEepPeYHOro ceyveHus nNpodunst 6anku, pacnonoXeHHOro
Bblle z = z¢ (cM. puc. 1.3) onpepenseTtcs no popmyne

sz:lEijzj = E,E,z, = E,E,Z, + E.F.Z,,
rae E,z, = byt,(zg — e);

Fyzy = =2 [(z; + Ho/2 — €)? — (z)2];

sina
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Ze = ;[Bc +2 (Z4 +%62 —Z— e) cosz] . [(27 +%HC - e)z — (ZC)Z].

sin

KacaTenbHble HanpsikeHuss BcedeHun z =2z (cm.puc.1.3) onpeaensiorcs
no cnegyowmum opmyram:
B «cepaeyHuke» npocmng

c Q .
[0) =
13 2(twGY,/GC+b Gl /G +B(2])

Mo NIMHUW KOHTaKTa BEPXHEro HecyLLero cros ¢ drnaHuamm 6anku

Gf = <
13 — )
2(ty+by)+B.(2)G6/61,)
rae 6{3 — MOAyNb MEXCMOMHOro casura ¢hnaHua, paBHbIN MOAYNI0 MEXCIOWHOro caBura Martepuana

CTEHKU;

cosa,

B.(zf)=B.+H,)

sina’
Q — onpegenseTcsa no dopmyne (1.3), npy 3TOM
= - 1) (1) (1 = - =y = 2) 5(2) =(2).
Z?=1 EiFz; = El(l )Fzg )Zl(l )+ EcoreFeoreZeore + EcoreFeoreZeore + El(l )Fig )Zl(l )’
1) =(1) (1 1
El(l )Flg )Zl(l ) = El(l )Blong61(e - 81/2);
Ecoreaarezcare = ZEcore(Blong - bg’ore)h(e - ZZ);
Egi)reﬁcjérez_gore = ZEc};rebgoreh(e —73);
2) 5(2) =(2 2
El(l )Fzg )Zl(l )= El(l )BlonQSZ(e = 24);
1.4 Mpormnbbl Gankn w, marmbarowmin MoMeHT M; n nepepesbiBalowas cuna N,
onpeagendarTcd B 3aBUCUMOCTU OT yCJ'IOBI/IIZ ee HarpyxeHua wn 3akpenneHusa B OMOPHbIX
CcevyeHundax. (DOpMyJ'IbI Ona onpegeneHna napameTpoB Ond Hanbonee XapaKTepHbIX Clly4aes,

BO3HUKAIOLLMX MPU pacyeTax KOpryCHbIX KOHCTpYKLUMA u3 INMKM, onpegenaoTca Ha OCHOBaHUM
o6LenHXeHepHbIX NOAXOA0B K CTPOUTENBbHON MeXaHunke Kopabns.
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2 YCTONYMBOCTb BAJIOK

2.1 Mpy pgencteum Ha HGanky NPoJObHbIX (OCEBBIX) CXUMatoLLMX HanpskeHun T; (T; < 0),
KOTOpble MOryT BbI3BaTb €€ NOTEPH YCTONYMBOCTU, KPUTUYECKOE HanpshXXeHne onpeaenseTcs
no cnegyroLen opmyne:

Tieu

T = —
Lbuck 1+Tieu/Ki1'’

rae Tiew — TEOPETUYECKOE SNNIEPOBO HaMPSKEHUE,;
K1 — »ecTKocTb Ha casur (cMm. 1.3);

2.2 TeopeTudeckoe aNNepoBO HanpskeHne NoTepu YCTOMYMBOCTU onpeaensieTca
no cnegyowmum opmyram:
anst 6anok co cBob6ogHO onepTbiMK KOHLLAMM

T _ %Dy,
leu — 2

ANA 6anokK ¢ XXecTKo 3aAenaHHbIMU KOHLLaMn

T _4m*Dyq,
leu — lZ ’

Ans 6anok, o4MH KOHeL, KOTOpPbIX 3a4enaH, a BTOPOW LWapHUPHO onepT

T _2m*Dyy
leu — 12 1

roe D;; — cm. 1.1,
l — nponeTt 6anku, paccTosiHMe MeXAy OMOPHbLIMU cevYeHnsaMu Barnku.
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3 HAMPAXEHHO-AE®OPMUPOBAHHOE COCTOSHUE
OAHOCNOWHbLIX MIACTUH NPU U3ITUBE

HanpspkeHHO-0edhopMMPOBaHHOE  COCTOSIHME OAHOCIOWHLIX MNNacTMH  npyu  u3rnbe
onpegensaeTcs no cregywmmM opmynam:

pb* .
w=k; X
E t3
Ml = kzpb y
M, = k3pb*©;
!
M3 = kspb*,
rae p —  VHTEHCMBHOCTb PAaBHOMEPHO pacrnpefeneHHON pacyeTHOW Harpysku;
M, — un3rmbaowmnini - MOMEHT B LEHTpe MnacTvHbl B CEeYEeHWW, napannenbHoM ocu Yy ,
NPUXOAALLMIACA HA €AUHULLY ATUHbI CeYeHUs;
Mz —_— I/I3FVI68I’OLLWII7I MOMEHT B LUEHTpe nnacTtuHbl B CeYeHun, napannesibHoM ocu Xx ,
NPUXOAALLMIACA HA €AUHULLY ATUHbI CEYeHUs;
M, —  unarnbalolmn MOMEHT B cepefiHe ONMHHOWN CTOPOHbI OMOPHOMO KOHTYpa B CEYEHUH,
napannenbHOM OCY x, NMPUXOAALLNACA Ha eANHULY OMVHbI CeYEHWS;
EinE, — MoOynu HOpManbHOW YNPYyrocTM Hecywero Crnos B HanpaBneHUM OCHOBHOMO
apMupoBaHus (Hanpasnexue 0°) 1 B HanpasneHun 90° K OCHOBHOMY apMUPOBaHMUIO;
t —  TOrMUIMHA NNACTUHBI.

3HayeHnss KO3(PPUUMEHTOB k; ANS  U30TPOMHbIX W OPTOTPOMHbIX MNMACTUH C
COOTHOLLEHUAMW MOAYNEN YNPYroCcTN B HAaNpaBfeHnn KOPOTKOM 1 AFTMHHOW CTOPOH NAacTUHbI,
paBHbiMKn 1,0 1 1,5, npuBegeHsbl B Tabn. 3-1 u 3-2 oNs XXeCTKO 3agerniaHHbIX OMOPHbLIX KPOMOK
1 4ns nnacTuH co cBOBOAHO ONepTbIMU KPOMKaMM COOTBETCTBEHHO.

B cnyyae ecnv oBWMBKN MK HACTWUNbl BbIMNOMHEHbI C NapannenbHO-AnaroHanbHbIMK
cxemamn apmupoBanusa [(0°/90°)/(+45°/-45°)/(0°/90°)/...... /(+45°/-45°)/(0°/90°)], nnacTuHbI
paccMaTpuMBalOTCs Kak WM30TPOMHbIE, @ B KAyYeCTBE pacyeTHbIX YMPYrnx XapakTepucTuK
NPUHUMAIOTCA CpefHMEe 3HAYEeHUsl, paBHble MOMyCyMME COOTBETCTBYIOLLMX XapakTepucTuK
B HanpaBfeHMsX OCHOBbI W YTKa naparnnenbHbiX CNOEB:

E{+E;
Equy = 5
V12tV
Vgy = ——
av 2
roe vy, vy — KoapdumumeHTsl MyaccoHa maTepuana nnacTuHbl (CM. puc. 3).

MpuBeAeHHbIE AaHHbIE NSt OPTOTPOMHLIX NAacTuH oTHocATes K NMKM ¢ napannenbHbIM
apmupoBaHuem [(0°/90°)] (E,/E, = 1,0; E; /Gy, = 5) v (E;/E, = 1,5, E; |/ G;, = 6),
OPUEHTMPOBaHHbIX HanpasneHnem 1 — (0°) B4OMb KOPOTKOW CTOPOHBI.

HaunbonbLlume HopmanbHble HanpsXXeHWst B NacTuHe onpeaenstoTes no opmyne

Oji = i6Ml/t2
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¥2)

-

/r"f///f’f’/’fr‘//f////r’fi/////f/f//ff‘/ff/}ff/

a

SOOURRRARRRRNNRRANS

x(l)

AL LR LRAR AR RS

Il

Puc. 3
PacueTHas cxema 04HOCMOMHbIX NNacTUH

e

Tabnuua 3-1
3HayeHus KoadduuneHTOB k; Ans NiacTUH C XXeCTKO 3aAeslaHHbIMU KpOMKaMu
k; Tun nnactuHel a/b
‘ 1,0 1,25 15 1,75 2,0 2,5 3,0 0
k, |N3oTponHas 0,0138 0,02 0,0241 | 0,0263 | 0,0276 | 0,0278 | 0,0279 | 0,0284
OpToTponHas, Ey/E, =1,0 | 0,0153 0,021 | 0,0255 | 0,0275 | 0,029 0,0307 | 0,0312 0,032
OptoTtponHag, E;/E, =1,5 | 0,0168 | 0,0227 | 0,0266 | 0,0283 | 0,0299 | 0,0299 | 0,0309 0,032
k, |N3oTponHas 0,0229 | 0,0228 | 0,0201 — — — — —
OptoTtponHag, E;/E, =1,0 | 0,024 | 0,0235 | 0,021 - - - - -
OptoTtponHag, E;/E, =1,5 | 0,0213 | 0,0196 | 0,0174 - - - - -
k3 |N3oTponHas 0,0229 | 0,0315 | 0,0368 | 0,0383 | 0,0399 | 0,0404 | 0,0405 | 0,0417
OpToTponHas, E{/E, =1,0 | 0,024 0,033 | 0,0375 | 0,0395 | 0,0408 | 0,0415 | 0,0418 | 0,0425
OpToTponHas, E{/E, =1,5 | 0,0259 | 0,0344 | 0,0384 0,04 0,041 0,0415 | 0,0419 | 0,0425
ks | U3oTponHas 0,0517 0,064 | 0,0753 | 0,0814 | 0,0829 0,083 | 0,0832 | 0,0833
OpToTponHas, Ey/E, =1,0 | 0,054 0,067 | 0,0783 | 0,082 0,083 0,0833 | 0,0838 0,085
OptoTponHas, E;/E, =15 | 0,058 | 0,0698 | 0,0794 | 0,0825 | 0,0832 | 0,0835 | 0,084 0,085
Tabnuua 3-2
3HayeHus KoadduumeHTOB k; Ans naacTuH co CBO6GOAHO onepTbIMU KPOMKaMM
a/b
ki Tvn nnacTvHe 1,0 1,25 15 1,75 2,0 25 3,0 =
k, |N3oTponHas 0,0443 | 0,0656 | 0,0843 | 0,099 | 0,1106 | 0,1221 | 0,1336 | 0,1422
OptoTponHas, E,/E, =1,5| 0,0762 | 0,1062 | 0,1225 | 0,1381 | 0,1469 | 0,1542 | 0,1562 | 0,1563
k, | N3oTponHas 0,0479 | 0,0503 0,05 0,0482 | 0,0464 | 0,434 | 0,0404 | 0,0375
OptoTtponHas, E;/E, =1,5| 0,0493 | 0,0444 | 0,0414 | 0,0292 | 0,0246 | 0,0188 | 0,0134 | 0,0125
k3 | A3oTponHas 0,0479 | 0,0659 | 0,0812 | 0,0928 | 0,1017 | 0,1101 | 0,1185 0,125
OptoTtponHag, E;/E, =1,5| 0,0661 | 0,0876 | 0,1069 | 0,1135 | 0,1201 0,126 0,13 0,133
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4 YCTOMYNBOCTb OQHOCIIOUHbIX MITACTUH MPU CXATUN

4.1 OueHka yCTOMYMBOCTU CBOGOAHO OMEPThIX OAHOCMONHBIX NACTUH NPU CKaTUK
(puc. 4.1) BbINOMNHSAETCS C Y4ETOM BENNYMHBI OTHOLLEHUS CTOPOH NNAacTUHbl y = a/b.

(A

' X

Puc. 4.1
PacueTHas cxema O4HOCNONHbIX NIIACTUH MPU CXXaTun

4.2 T1KM c napannensHon cTpykTypor apmupoanus [(0°/90°)].
Kputnyeckoe HanpsikeHne onpeaensieTcs no oopmyne

Obuck = ElB(t/b)Za

roe E; — moaynb ynpyroctn B HanpaslieHUU cxatus;
B — Kko3(hPULIMEHT, 3aBUCALLMI OT COOTHOLLIEHWNSI CTOPOH MNacTUH;
(m/Y)?+2[va1 4272 (1-15v50) |+ 22 (v/m)?

2
T
12(1-v12V21)

rope y= a/b — COOTHOLWEeHne CTOPOH MiacTUHbl;

m — 4KMCIO NOYBOJIH NPY NOTEPE YCTONYMBOCTH;

t — TOMLMHA NNacTUHbI;

E;vwE, — MOOyNM HOPMarnbHOM YNPYrocTM B HamnpaBfieHMM OCHOBHOIMO apMMpPOBaHMS
(ranpasnenue 0°) n B HanpasneHun 90° K OCHOBHOMY apM1POBaHWIO;

Gz — MoZyrb cABuUra B NIOCKOCTW NNacTuHbI (CM. puc. 4.1);

V1p U Vy;— KO3(hdUUMeHTbl [NyaccoHa maTepuana nnactuHbl (cM. puc. 4.1).

4.3 TIKM c napannenbHo-guaroHanbHbIMK cxemamm apMmnpoBaHus
[(0°/90°)/(+45°/-45°)/(0°/90°)/...... /(+45°/-45°/(0°/90°)].

Mpu pacyeTe NNacTnH KoHeYHoM xecTkocTh 13 NKM napannensHo-anaroHanbHOM CXEMbI
apMMnpoBaHus AonyckaeTcs NpUMeHeHMe MeTOOUKN pacdeTa COOTBETCTBYHOLLMX N30TPOMHbIX
nnactuH. Mpn aToM cpefHue 3Ha4YeHus Moayns HOpManbHOW YNpPYroctTu n koadguumeHTa
[MyaccoHa onpegensaoTca No cnegyowmm popmynam:

E1+E,
Eq = =25
2
_ V12tV
Vav = 5

KpuTuyeckoe HanpskeHve onpeaensercs no gopmyne
Opuck = EavB(t/b)Z-

3HaveHnua koadpdpuumenta B ansa 0,4 < y < 3,0 npuBeaeHb! B Tabn. 4.3 n Ha puc. 4.3-1 —4.3-3.
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Taobnwunuya 4.3
3Ha4yeHusA KoachduumeHTa B B 3aBUCUMOCTU OT COOTHOLLUEHUS CTOPOH NNAaCTUHbI
m 1 1 1 1 1 1 2 2 2 2 2 3 3 3
£, Ma vyl 04 [ 06 | 08 1 12 | 14 | 16 | 1,8 | 2 | 22 | 24 | 26 | 28 | 3
Gy, Ma
15 5 6,57 | 3,99 | 3,44 | 357 | 4,06 | 4,78 | 344 | 345 | 357 | 3,78 | 4,06 | 3,43 | 3,48 | 357
85 6,96 | 438 | 3,82 | 3,96 | 444 | 516 | 3,82 | 3,83 | 3,96 | 4,16 | 4,44 | 3,82 | 3,86 | 3,96
12 734 | 476 | 421 | 4,34 | 482 | 554 | 421 | 422 | 4,34 | 455 | 4,82 | 4,20 | 4,25 | 4,34
20 5 6,44 | 3,86 | 3,30 | 3,44 | 3,92 | 464 | 330 [ 3,31 | 3,44 | 3,64 | 3,92 | 3,30 | 3,34 | 3,44
85 6,73 | 414 | 3,59 | 3,72 | 4,21 | 493 | 359 | 3,60 | 3,72 | 3,93 | 421 | 3,58 | 3,63 | 3,72
12 7,01 | 443 [ 3,88 | 401 | 449 [ 521 | 388 [ 3,80 | 401 | 422 | 449 | 3,87 | 3,92 | 4,01
25 5 6,36 | 3,77 | 3,22 | 3,35 | 3,84 | 456 | 322 | 3,23 | 3,35 | 3,56 | 3,84 | 3,21 | 3,26 | 3,35
85 6,59 | 4,00 | 3,45 | 3,58 | 4,07 | 4,79 | 345 | 3,46 | 3,58 | 3,79 | 4,07 | 3,44 | 3,49 | 3,58
12 6,82 | 423 [ 368 | 3,81 | 4,30 | 502 | 368 | 3,69 | 3,81 | 402 | 430 | 3,67 | 3,72 | 3,81
30 5 6,30 | 3,72 | 3,17 | 3,30 | 3,78 | 450 | 3,17 | 3,18 | 3,30 | 3,51 | 3,78 | 3,16 | 3,21 | 3,30
8,5 6,49 | 391 [ 3,36 | 3,49 | 3,97 | 469 | 3,36 | 3,37 | 3,49 | 3,70 | 3,97 | 3,35 | 3,40 | 3,49
12 6,68 | 410 | 3,55 | 3,68 | 4,17 | 4,89 | 3,55 | 3,56 | 3,68 | 3,89 | 4,17 | 3,54 | 3,59 | 3,68
35 5 6,26 | 3,68 | 3,13 | 3,26 | 3,74 | 4,46 | 313 [ 3,14 | 3,26 | 347 | 3,74 | 3,12 | 3,17 | 3,26
8,5 6,43 | 3,84 | 3,29 | 3,43 | 3,91 | 463 | 329 | 3,30 | 3,43 | 3,63 | 3,91 | 3,29 | 3,33 | 3.43
12 6,59 | 401 | 346 | 359 | 4,07 | 479 | 346 | 3,47 | 359 | 3,80 | 4,07 | 3,45 | 3,50 | 3,59
40 5 6,23 | 3,65 | 3,10 | 3,23 | 3,71 | 4,43 | 310 [ 3,11 | 3,23 | 344 [ 3,71 | 3,09 | 3,14 | 3,23
8,5 6,38 | 3,79 | 324 | 3,38 | 3,86 | 458 | 324 | 3,25 | 3,38 | 358 | 3,86 | 3,24 | 3,28 | 3,38
12 6,52 | 3,94 | 3,39 | 352 | 4,00 | 472 | 339 [ 3,40 | 352 | 3,73 | 4,00 | 3,38 | 3,43 | 3,52
50 5 6,19 | 3,61 | 3,06 | 3,19 | 3,67 | 4,39 | 306 | 3,07 | 3,19 | 340 | 3,67 | 3,05 | 3,10 | 3,19
85 6,31 | 3,72 | 3,17 | 331 | 3,79 | 451 | 3,17 | 3,18 | 3,31 | 3,51 | 3,79 | 3,17 | 3,21 | 3,31
12 6,42 | 3,84 [ 3,29 | 3,42 | 3,90 | 462 | 329 [ 3,30 | 3,42 | 363 | 3,90 | 3,28 | 3,33 | 3,42
60 5 6,16 | 3,58 | 3,03 | 3,16 | 3,65 | 4,37 | 3,03 | 3,04 | 3,16 | 3,37 | 3,65 | 3,02 | 3,07 | 3,16
8,5 6,26 | 3,68 | 3,13 | 3,26 | 3,74 | 4,46 | 3,13 [ 3,14 | 3,26 | 347 | 3,74 | 3,12 | 3,17 | 3,26
12 6,36 | 3,77 | 3,22 | 335 | 3,84 | 456 | 3,22 | 3,23 | 3,35 | 3,56 | 3,84 | 3,21 | 3,26 | 3,35
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B
7o I I
| |
| I
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I |
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] | |
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m=1 ' m=2 ! m=
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| |
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I
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|
. I
I
I
I
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I
4 !
E, =15Ta
20TIa
251 Ta
60 I'Tla
¥
3 I |
0,4 28 3

Puc. 4.3-1
3HaudeHus koadduumeHTa B npu G, =5 Ma
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B
7 T T
I I
I I
I |
I |
I I
I |
I |
I I
m=I J m=2 ! m=3
| I
I I
6 - I I
] I
I I
I |
I I
I I
1 I |
I I
I |
I I
I
|
s . 0w 4y —_—
I
I
I
' I
t .
— l.'! ﬁ ] |
f-'lfl'l‘ I I
iy !
| i
4 - /J'\ E;=151Tla
'\ B
N |
I A 20T
] 1§
(. ' 25Tz
. W
I |
] j I L
I [ \ 60 I'lla
1 \ I \
I I
3 T T . I 1 T | T I ' T 1 ¥
gg 0.6 08 I L2 14 L6 L8 2 22 34 26 28

Puc. 4.3-2
3HayeHus kosdduumeHTa B npu G;, = 8,5 Ma
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i Ei=15ITa

201 Ta

251 Ma

601 Ta

04 06 08 1 L2 14 16 18 2 22 24 26 28 3

Puc. 4.3-3
3HaueHus koadhduumeHTa B npu G;, = 12 Ma
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5 YCTOWYMBOCTb OQHOCNOMHBLIX NNACTUH NPU COBUIE
51 OueHka ycTOMYMBOCTM CBODOOAHO OnepTbiX OAHOCMOMHbIX nnactuH un3 MKM
C NapannensHon cTpykTyporn apmmpoBaHus [(0°/90°)] npu caosure (puc. 5.1) BbINOMHSETCA C

y4€TOM BeJIMYNHblI OTHOLLEHUA CTOPOH MITAaCTUHbI y = a/b.

1 Y
Y2 T
FIEE I T T S N TN S -

a

X

=~
—_—— — —>
b
E I S
=~

—_—— — — — — — — —>
T

Puc. 5.1
PacueTHasi cxema 0gHOCMONHBIX NacTUH Npu caBure

5.2 TMpwny = 1 kacatenbHOE KPUTUYECKOE HanpspkeHue onpegenderca no oopmyne

Thuck = (El/y4 + ZEB/Y4 + EZ)B(t/b)zv

rae Bz = Eyvyq + 2(1 — vi3051 )Gy,

B = ity 100 .
T 384(1-112v21) A 1,395+4 (k1 +k3)’

1+2y2A+y*E | _1+2y%A4v*E

81+18y2A+y*E’ 2 T 1+18y2A+81y*E’
E;

_ G y_a/ -5 _E.
A—V21+2§(1_V12V21)1V— /b,E_E_l'

roe kq =

Ei, E;, Gip, V13 MUy — CM. 4.
MpnmeyaHune. HanpasneHne apmuposaHus (0°) — Boonb CTOPOHbI AnMHON a (CM. puc. 5.1).

3HayeHuns koadpdumumeHTa B ona y = 1 npyueeneHsbl B Tabn. 5.2 n Ha puc. 5.2;

Tabnwuuya 5.2
3HauyeHus KOS(*)(*)MLWIEHTa B B 3aBUCMMOCTHN OT COOTHOLLEHUSA CTOPOH NNAacCTUHbI NpU ) >1
E,, Y
s 1 1,2 1,4 1,6 1,8 2 2,2 2,4 2,6 2,8 3

Gy, IMa
15 5 1,99 | 239 | 279 | 318 | 358 | 3,98 | 438 | 478 | 517 | 557 | 597
8,5 1,96 | 236 | 275 | 324 | 353 | 393 | 432 | 471 | 510 | 550 | 5,89
12 1,94 | 233 | 272 | 311 | 349 | 388 | 427 | 466 | 505 | 544 | 582
20 5 2,00 | 240 | 2,80 | 3,20 | 360 | 400 | 440 | 480 | 520 | 560 | 6,00
8,5 1,98 | 237 | 2,77 | 317 | 356 | 396 | 435 | 475 | 514 | 554 | 594
12 1,96 | 235 | 2,74 | 314 | 353 | 392 | 431 | 470 | 510 | 549 | 588
25 5 201 | 241 | 281 | 321 | 361 | 402 | 442 | 482 | 522 | 562 | 6,02
8,5 1,99 | 239 | 2,78 | 318 | 358 | 398 | 438 | 477 | 517 | 557 | 597
12 1,97 | 237 | 2,76 | 316 | 355 | 394 | 434 | 473 | 513 | 552 | 592
30 5 201 | 242 | 282 | 322 | 362 | 403 | 443 | 483 | 523 | 564 | 6,04
8,5 200 | 2,40 | 2,79 | 3,19 | 359 | 3,99 | 439 | 479 | 519 | 559 | 599
12 1,98 | 2,38 | 2,77 | 317 | 357 | 396 | 436 | 476 | 515 | 555 | 595
35 5 202 | 242 | 282 | 323 | 363 | 403 | 444 | 484 | 524 | 565 | 6,05
8,5 2,00 | 240 | 2,80 | 3,20 | 360 | 400 | 440 | 480 | 520 | 561 | 6,01
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E,, ¥
Ma 1 1,2 1,4 1,6 1,8 2 2,2 2,4 2,6 2,8 3
Gyy, M

12 1,99 2,39 2,78 3,18 3,58 3,98 4,38 4,77 5,17 5,57 5,97

40 5 2,02 2,42 2,83 3,23 3,63 4,04 4,44 4,85 5,25 5,65 6,06
8,5 2,01 2,41 2,81 3,21 3,61 4,01 4,41 4,81 5,22 5,62 6,02
12 1,99 2,39 2,79 3,19 3,59 3,99 4,39 4,79 5,18 5,58 5,98

50 5 2,02 2,43 2,83 3,24 3,64 4,05 4,45 4,85 5,26 5,66 6,07
8,5 2,01 2,41 2,82 3,22 3,62 4,02 4,43 4,83 5,23 5,63 6,04
12 2,00 2,40 2,80 3,20 3,60 4,00 4,40 4,81 5,21 5,61 6,01

60 5 2,03 2,43 2,84 3,24 3,65 4,05 4,46 4,86 5,27 5,67 6,08
8,5 2,02 2,42 2,82 3,23 3,63 4,03 4,44 4,84 5,24 5,65 6,05
12 2,01 2,41 2,81 3,21 3,61 4,02 4,42 4,82 5,22 5,62 6,02

B
6.5

15

15

——— G},

2

30

=5TTMa +oesvevevsGu=85ITha

35

40

Puc. 5.2

45

50

55

G;} =12 TITla

60

3HayeHuns koapduumeHTa B B 3aBUCMMOCTM OT COOTHOLLIEHWS CTOPOH NNacTuHbl npny = 1

E; IMa

5.3 MMpuy = 0,5 KacaTenbHOEe KPUTUYECKOE HanpshKeHUe onpeaensieTcs no dopmyne

Thuck = B(t/b)za

roe B =0,00952

T[4

1-v41,0,

roe C=E'E-E-E;

/D —+/D? —9,58¢C;
1
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D =4,82E'E +1,31E'E + 0,64F - E + 0,101E - E;
E' = E, +2E; + E;;
E = 16E; + 18E; + 5,06E,;
E =E, +8E; + 16E,;

E = 16E, + 50E; + 39E,.

3HaveHuns koadduumeHTa B ana y = 0,5 npuBeaeHbl B Tabn. 5.3 n Ha puc. 5.3.

Tabnwuuya 5.3
3Ha4veHus koaddumumenTa B, Ma, B 3aBUCUMOCTN OT COOTHOLLEHUA CTOPOH NnacTuHbl npuy = 0,5
G B 15 20 25 30 35 40 50 60
12
5 347,76 426,46 505,05 583,58 662,07 740,54 897,41 1054,25
8,5 425,38 504,45 583,32 662,06 740,71 819,31 976,39 1133,37
12 502,45 581,89 661,05 740,02 818,87 897,63 1054,96 1212,13
B, [THa]
1300
1200 /...-
‘_‘i" _‘_.-!'
1100 ry
/"! e e -
1000 S [
ot -
900 — -t
.l"'.“ - -
800 et S LS
‘..-l""/— i T - e -
700 /f’ ___.-+" ""’,.—
600 S “"' —t =
500 —
.--"“ - -
400 -
-
E; I'lla
300
15 20 25 30 35 40 45 50 35 60
———————— Gi=5ITIa «eveeaeessGpr=85ITa Gi=12TTla
Puc. 5.3

3HaveHusa koadpduumeHTa B, [Tla, B 3aBUCMMOCTN OT COOTHOLLEHWSA CTOPOH NNacTuHbl npuy = 0,5
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6 HAMPSAXXEHHO-AE®OPMUPOBAHHOE COCTOAHMUE TPEXCNOWHbIX NJIACTUH
nP1 UMWNMHOAPUYECKOM U3TNBE

B HacToswem pasgene npveeneHbl hopMynbl ANd pacyeta MakcumasbHbIX Npornbos,
MaKkcUMaribHbIX HOPMarnbHbIX HAMPSHXKEHUA B HECYLLUX CMOSIX U MaKCUMarnbHbIX KacaTenbHbIX
HaNPsPKEHUA B 3anofiHuTene Ans TPEXCMOWHbIX MMACTUH C M30TPOMHbLIM 3anofIHUTENEM
KOPMNYCHbIX KOHCTPYKUMIK cyaos n3 MNKM.

PaccmaTtpuBaeTcsi nonepeyHbin npornd nnactmH (puc. 6), korga y = a/b >3 npu

LUMNMHOPUYECKOM M3rnbe ¢ y4eToM pasfnyHbIX YCIIOBUIA KpenmeHnst KpoMok. Bo Bcex cnyyasix
Harpyska npunoXxeHa nepneHauKynsipHo K NOCKOCTU NNaCTUHbI.

y@),

xm

a

Puc. 6
LinnnHapuyecknin n3rmb TpexcnomHbIX NnacTuH

O6o3HayeHUs.

B HacToswem pasgene npuHAThI cneayrowme 0603HavYeHUs:

§ — TONWMHA KaXaoro HecyLlero cros, Mm;

h — NONOBUHA TOSLWMHbI 3aNONHUTENSA TPEXCNONHOW NNACTUHbI, M;

E;; — mogynb HOpMarnbHOW yNpyrocTy HeCyLmMX CrioeB U3 N30TPOMNHOro matepmnana, la;

Gy — mMoAynb cABura B NIIOCKOCTU HECyLWMX croes, Ma;

1 — KoaduumeHT NMyaccoHa HecyLmX Crioes;

Epre — MOAYIb HOPMarnbHOW YNPYrocTU N30TPOMHOro 3anonHutens, lMa;

Gore — MOLYNb COBUIA U3OTPOMHOroO 3anonHutens, lMa;

Heore — KO3 MDULMEHT [NyaccoHa M3OTPOMNHOro 3anonHUTENs;

q — paBHOMEpPHO pacnpeaeneHHas nonepeyYHas Harpyska Ha eavHuuy nnowaau, H/m?;

p — PaBHOMEPHO pacnpeesnieHHas nornepeyHas Harpyska Ha eguHuLy onvHbl, H/w;

W — makcumarnbHbIi NPOorMé HecyLmMx CnoeB NNacTUHbI, M;

0, — MaKcumarnbHble HOpPMarbHble HaNPsXXeHUs B HECYLLMX cnosix, Ma;

T, — MakcMmarsnbHble KacaTernbHble HanpsXKeHnsa B U30TPONHOM 3anonHuTtene, lMa.

Ecnu Hecywmne cnowv BbINOSTHEHbI U3 OAHOrO M TOMO XXe U30TPONHOro Matepuana u uUmMerT
OAMHAKOBYHO TOMLLUMHY, TO OOITKHbI BbINONHATLCS CNeayoLmne yenoBus:

1 _ g2 _ 1 _ .2 _ _ _
Ef =Ef =Ey, Wj=Wj=W 8 =56=9
roe i,j =1,2,3 — HanpasneHus ocei cucTeMbl KOOPAMHAT;
E} E? — MOAYNN HOpPMarbHON YNPYroCcT HECYLLMX CIOEB;
i, uf — koappuumeHThl MNyaccoHa HecyLLWX Croes;

61,6, — TOMLWMHbI HECYLLNX CMOEB.
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[ns 3anonHuTens ua M30TPONHOro Martepuana BblMOJNMHAKTCA cneayrowme ycrnoBuaA:

core __ —
Ei - Ecore: P—ij = Hcore:
roe  Ef°"®*—  mopynb HOpMarnbHOMN YNpyrocTu 3anonHuTens;
Hj —  koadhduumeHTsl MNyaccoHa sanonHutens.

dopmMynbl, nNpvBeAeHHble B HACTOSILEM pasgene, MOryT UCMonb3oBaTbCs  MNpu
BbIMNOSIHEHWM CNEAYIOLLNX YCIOBUIA:

_ G _

2,0-107* < "eore/- < 2,0-1072, 0,1 < 8/, < 0,25,
= _Ey

me  E="0

dopmyrbl MOTYT UCMOMBb30BaTLCA NPU NPOBEAEHNM PACYETOB AN TPEXCMNOMHbIX NIacTUH
C OPTOTPOMHLIMU HECYLLIMMU CMOSIMW, €CNIU UX MOAYNM HOPMarnbHOW YyNpPyroctn OTNNYarTCcs
He 6onee yem Ha 20 % (OTHOCKTENbHO BONbLUEro U3 HMX), T.€. MPU BbINOSIHEHUN CNEQYHOLLErO
ycrnosust:

(1- EZ/EI)- 100 < 20 % npu E; > E,,

roe E,vE, — MOAynM HOpManbHOW YNPYrocTM HECYLEro Ccrios B HarpaBneHUuM OCHOBHOIO
apMupoBaHusi (HanpasneHue 0°) 1 B HanpasneHun 90° K OCHOBHOMY apMUPOBaHMIO.

B atom cny4yae B kayecTBe MoAyssi HOPMarbHOWM yNpyrocTu Ans NpoBeAeHUss pacyeToB
crnenyeT npuHMMaTb cpefdHee apudmMeTndeckoe 3HadveHue. BenuuuHbl, ucrnonb3yemble B
dopmynax, npuBeAeHHbIX B Tabn. 6, onpeaenstoTcs no crneayowmm dhopmynam:

_ EuS
Bu=1">
1]

2
T“Byhiong 3 2Dym Dcore
o= 2ulong Ty g (j20u) gy = (1 Deere
Georea® A a / Dyt /)’ tong + 2Byh?)’

— DCOT882 — 2 F = 'E”
=1 e Dy = 2(Dy + By (h+8/2)%) + Degres E = "y

B — 2Ecoreh — E1183 =B h?
» Pcore 1‘“%07‘9’ 1 12(1_”121)’ core core 37
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Tadbnunua 6

PacueT HanpsikeHHO-AehOPMUPOBAHHOIO COCTOSIHUSA TPEXCONHbIX NNACTUH

npyv UMNMHAPUYECKOM U3rmnbe

Bua HarpyxeHus

HanpsxeHus

Mporn6el

/‘1’
AN

2, /1 ——————————————————— ——

Kpomkn nnactuHel cBo6oaHO
onepThbl, TONepeYHas Harpyska
paBHOMEpHO pacnpegeneHa

HopMarbHble HanpsiKeHUst B HECYLLIMX
Crnosix UMerT MaKCUMarbHble 3HaYeHus!
npux = a/2; z = +(h + 6):

qaz Bll(h+5)
— " m,

|0x| = 5

’

KacaTerlbHble HanpsKeHns B 3anonHuTene
MMEIT MakCumaribHble 3Ha4YeHUs Npu x =
0,a;z=0:

_ qa . hlong

T2z | = t(ongt6/2) n 3|
5 4Dym _ 2+8/hlong
raem; =1- 1172 Riong + Dy 1+8/h
2Dy Dcored _ 8

( + [ ( 4hD”) h(2+6/hlong)
ZDlm

D, )15 ( D))

_<1 2011‘1) 1 4k 2Dyn ya
Dy m2 Dy 2

Mporn6 nnacTuHel meeT
MakcumarnbHoe 3HaveHve B
ceyeHuu npu x = a/2:

5 qa*
W|=|— —m

384 Dy

48k 2Dymn
= ——)x
robem; =1+— e (1 Dpl )

(1 —8—5-2])”7’( —sch (& )
T Dy

5}

a2 a’2 |

7

J a

Kpomkn nnactuHel cBo60aHO
onepTbl, NonepeYHas Harpyska
paBHOMEPHO pacnpepeneHa

B LleHTparnbHOM ceyYyeHum

HopmanbHble HanpshkeHnst B HeCyLLmX
CMNosiX UMEeoT MaKkcuMarnbHbIe 3Ha4YeHns
npux =a/2; z = +(h + 6):

pa Bj(h+8)

|0x| = T 8Dy

2|

KacaTerlbHble HanpsXeHnsa B 3anosiHuTerne
MMEIT MaKCUMaribHble 3Ha4YeHns nNpu
0< x<a;z=0:

N Y hlong
Tz | = 4(hiong+6/2)  h M3
14 1 i 2th(ya/2)
raem, =1 o va X <<1 +

8 (1_M)+i(n_ﬂ)
2hiong 4hDy 2h 2D,/ )’

= (1 = 2un _ va
m3—(1 Dpl)(l sch(z)).

Mporm6 NnacTuHbl UMeeT
MaKcumarnbHoe 3HayeHne
B CedeHun nNpu x = a/2

3
W\ = m1 )

48Dy

_ ZDlm> x

r,qem1=1+ﬁ(1 Doy
14

(1 —%)
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Bua HarpyxeHus

HanpshxkeHus

MpornGel

HHHM{HHHHHG

2h

4]

KpOMKVI NNacTUHbI XXeCTKO

3afenaHbl, nornepeyHasi Harpyska

paBHOMEpHO pacrpeaerieHa

HopMmarnbHble HanpshKeHNs B HECYLLIMX
CMNoSIX UMEIT MakcUMarbHble 3Ha4YeHUs
npux = 0,a; z = +(h + 8):

Eqa?
T+ 5)|,

loy| =
KacaTesibHble HanpsXXeHusa B 3anosiHuTene
MMEKT MaKkcuMaribHble 3Ha4YeHUs npu

x= 0,a;,z=0:

Irxal = |5, qa|,

rae D = 2B h(h + 6/2) + Deore.

Mpornb nnactuHel meeT
MakcuMarnbHoe 3HavyeHue
B CeJYeHun npu x = a/2:

1 gqa*

384 Dy

w| =

m

48k
raem; =1+ ,,_21

_ nzBoh

1= 2
2 Gco‘re a

By = 2By + Beore/3

a’2

n
! a’?

2h

F

a

KpOMKM nnacTuHbl XXeCTKo

3ajenaHbl, nonepeYyHaa Harpyska

paBHOMEpPHO pacnpeaeneHa
B LieHTpasibHOM ceyeHum

HopMarnbHble HanpsHKeHUs! B HECYLLIMX
CINOSX UMEIOT MaKCcUMarbHble 3HaYeHus
npux =a/2; z = +(h+ 6):

pa  Bu(h+8)
8 6Dy

|0x| = 2

KacaTerlibHble HanpskeHnsa B 3anosiHuTerne
MMEIT MaKkCumaribHble 3Ha4YeHus npu
0< x<a;z=0:

|4 . Riong
4(hiong+6/2) h

’

|sz| = 3

e (4
rRe ms = 1= s maam < <(1

Dcored 5 8D 2D
core ) (1 + ) _ pl (1 _ lm> ,
4hDy 2hiong 4hDy; Dy

— (1 _%2un - ya
m3—(1 Dpl)(l sch(4)).

Mpormnb nnacTnHel meeT
MakcMManbHoe 3HavyeHue
B CedYeHun npu x = a/2:

1 pad

my
192 Dy

w| =

k
rp.em1=1+%(1—wﬂ)x

4th(ya/4) o
(1-=52)

2h

/3

B naHHoOM crnyvae Ansi pacyeTa HanpspkeHUn Ans Geore/E OOMKHO

BbINOJIHATLCA cneaytoulee ycnosue:
2,0-107* < Geore/E < 2,0-1073.

®opmynbl MOryT 6bITb MCNONB30BaHbI NPY BLINOMHEHUW CIEAYOLLErO

ycnosus: —a/2 < x <¢.

7

a’2

a2

KpoMmku nnacTuHbl cBO60AHO
onepTbl, NonepeyHas Harpy3aka
paBHOMEPHO pacnpeaeneHa

B NMPOU3BOJSIbHOM CEYEHUM

Hopmaanble HanpsaXeHna B HeCyLnx
Cnogax nMerT MakCMaribHble 3Ha4YeHnsa
npux =& z=+(h + 8):

— |2 Fu_
lo2] = | 1 (4 6) 2cs¢+c.+
k12 Dy . .
ch(k1§))]|,

KacaTesflbHble HanpshkeHUst B 3anonHuTene
MMEIOT MakcUMarsibHble 3HaYeHUs npu
—a/2<x<¥z=0(npu&<0):

ITasl = S2— - 2By(h + 8/2) [C; +
pl

_Duk?® o .
2By (h+8/2)2 x (Cs - ch(=kla/2) + C,

sh(—k1a/2))] I,

Mpormnb nnactuHbl
onpegensaeTcsa no gopmyrne

= |2 —C -
Wl =155 [cz C-x+

. 2»B”-(h+6/2)_ﬁ>_ _
C3 ( GCOTe 3 x

S 4 Cg-sh(k1-x) + Co

ch(k1 -x)]|,

—_ 2
e ¢, = 2 s(zs,,(ma/z) B

2a Dyk12-d
$q -
2(a §)>,
_ @/2-% 2B(h+58/2)
C2 ra Dyk1?

Sa-9+),
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Bua HarpyxeHus HanpshxkeHus MpornGel
rae D1y = 2(Dy + By(h + 6/2)%), Cy = a/zz_—f = @
a
kl = /GcareDlpz' Cs = a/2—§, C, = a/2—§’ C. = By(n+8/2)%sh(k1(a/2-§))
2By Dyh 2a 2 5 2Dy k13-sh(kla/2) ’
Ce = By(h+8/2)*sh(k1(a/2-5)) C. = _ By(h+8/2)°-sh(k1(a/2-%)
5 2Dy k13-ch(kla/2) ! 6~ ZD”k13'ch(k1a/2) !
D1, = 2(Dy + By (h + 6/2)2),
C = Bu(h+8/2)?sh(k1(a/2—§)) pl (Du u( /2)%)
. =

2Dy k13-ch(k1a/2)

kl = G3D1y) ’
2By Djh
_ Buh(n+8/2)
Dy+(Byud/2)(h+6/2)

Mpornb nnacTuHbl MeeT
MaKcMMarnbHoOe 3HavyeHve B
cevyeHun, koopamHaTa
KOTOPOro yaoBneTBopsieT
ycrnosuto dW /dx = 0 n
HaxoauTcs B Anana3oHe
—a/2<x<E;

(npornb nnacTuHbl Npu x = §
oTNIM4aeTcs OT MakCcUMarbHOro
He 6onee 4yem Ha 10 %)

z G=qgx

| |

Kpomku nnactuHbl cBo6oaHO
onepTbl, NonepeyHas Harpy3aka
pacnpeferneHa no 3akoHy
TpeyrornbHuKa

Gmax

HopmanbHble HanpshkeHnst B HeCyLLmX
CrosIX UMeoT MaKcUMarbHble 3HauYeHUs
npu

_ _ |a? hB;S§ .
*=RE5 t Ceorent®)’

1 onpenensioTcs o gopmyrne

z=+(h+96)

o] = QX2 o (2(h+8) (hB” az—xg) _
X 2h+6 8(2h+8) \Geore 6

hBy; )

8GCO7'E ’

KacaTerbHble HanpsikeHns B 3anoniHuTene
MMEIT MaKkCuMaribHble 3Ha4YeHus npu
x =a,z=0:

_ qoa?
Itz | = |3(2h+5) ’
roe qo = dmax

- )
a

Gmax — MakcuMarbHas pacrnpeaeneHHas
rornepeyHas Harpyska Ha eauHuLy
nnowagu.

npOFVI6bI nnacTuHbl UMEKT
MaKcumMaribHoe 3Ha4YeHune
B cevYeHunn npu

3m4(10a?+my)—/ms,
X =X1 = _|— s
30my

1 onpegensieTcsi no opmyre

X (7a4 -

10a%x? + 3xf + 60—:3” (a? +

core
x%))

qoX1

|W| = 180By;(2h+6)?

9o

ropem, =——
Ae my 1808y, (2h+6)?’
__ 60hBy
m; =4
core

mz = (3m,(10a® + mz))2 -
60m2(7a* + mya?),

roe g, = Imax
a

(max — MakcMmarnbHas

pacnpefeneHHas nornepeyHas

Harpyska Ha eguHuULy

niowaau.
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7 HANMPAXXEHHO-AE®OPMWPOBAHHOE COCTOSHUE TPEXCIOWHBIX NMACTUH
nPyu ULMNMHOPUYECKOM U3I'MBE NMPU BO3AEUCTBUN MECTHbBIX HAPY30K

B HacToswem pa3sgene npuBeaeHbl (hopMynbl ANd pacyeta MakcumasnbHbIX Npornbos,
MaKkcUMaribHbIX HOPMarnbHbIX HAMPSHXKEHUA B HECYLLUX CMOSIX U MaKCUMarnbHbIX KacaTenbHbIX
HanNpsHKeHUWn B 3anosiHuTene Afis TPEeXCrOWHbIX MNacTUH C M3OTPOMHbLIM 3anofHUTEeNnem
KOpMYCHbIX KOHCTpykuunm cygoB wu3 [1KM. PaccmatpuBaetcsa uuMnnHApUYecknn unarnb
TPEXCIOVHbIX NAacTuH (puUc. 6) Npy BO3AENCTBUN MECTHbIX Harpy3okK.

O6o3HayeHuns.

B HacToswem pasgene npuHAThI cneayowme 0603HavYeHus.

8 — TONWMUHA KaXXgoro HecyLLero crnos, m;

h — NONOBMHA TOMLWMHbI 3aNONIHUTENS TPEXCNOWHON NMAaCTUHbI, M;

E}; — Moaynb HOpMaribHOM YNpyrocTu HecyLwmux croes U3 N3oTPonHoro matepuana, la;

1y — KoadhbduumneHT MNyaccoHa HecyLLmX Croes;

Eore — MOAYINb HOPManbHOW YNPYrocTU M30OTPOMNHOro 3anonHuTens, MNa;

Keore — KO3 MLUMEHT [yaccoHa M30TPONHOro 3anonHUTENS;

q — paBHOMEPHO pacnpeaeneHHas nonepeyHasa Harpyska Ha eguHuuy nnowaan H/v?,

p — paBHOMEpPHO pacnpeferneHHas nonepeyvHas Harpyska Ha eguHuuy AnvHel, Him;

M — UHTEHCMBHOCTb PaBHOMEPHO pacnpeneneHHoro MoMeHTa Ha eauHuLy AnuHel, H;

W — MakcMmManbHbI NPOrnd HeCyLMX CNoeB NNacTuHbI, M;

0, — MakCcMMarnbHble HOpMasbHble HaMNPSXKEHUS B HECYLLMX Crosix, [1a;

T, — MAKCUMarbHble KacaTenbHble HanNPsXKeHUs B M30TPOMHOM 3anonHutene, Ma;

Ecnu Hecywmne cnowv BbINOSTHEHbI U3 OAHOrO M TOrO XXe M30TPONHOro Matepuana u UMerT
OAMHAKOBYHO TOMLLUMHY, TO OOSTKHbI BbINONHATECS CneayoLlmne ycrnoBus:

1 _ 2 _ 1 _ 2 _ — —
Ei = E{ = Ey, Mij = Hij = K 8, =6,=35,
roe i, j =1, 2 — HanpasneHus KOOPAUHATHbLIX OCeW;
El-l, EL-2 — MOAYnM HOPMAarnbHOW YNPYrocTU HECYLLMX CIOEB;

u}j, ul-zj — KoadppuumeHThbl [NyaccoHa HecyLLMX CroeB;
61, 6, — TOMLWMHBI HECYLLMX CIOEB.

,D.J'IFI 3anonHuTena n3 n3oTponHOro MaTtepuarna BbiNONMHAKTCA crnenyrowme yCcrnoBua:

core _ —
Ei - Ecore= Uij = Hcores

roe  Ef°"® — moaynb HOpManbHOWM YNpyrocTy 3anonHUTens;
Hij — KoathduumeHTbl [NyaccoHa sanonHuTens.

®dopmyrnbl MOTyT MCMOMBb30BaTLCA NPV NPOBEAEHNN PACYETOB A5 TPEXCINOMHbIX MNaCTUH
C OPTOTPOMHBLIMU HECYLLIMMU CMOSIMU, ECIIN UX MOAYSIN HOPMaribHOW YNpyrocTu OTnnyarTCcs
He 6onee 4Yem Ha 20 % (OTHOCUTENBbHO BOMbLUErO U3 HUX), T.€. MPY BbINOMHEHUM CReayoLLero
ycrnoBsust:

(1 —_ EZ/E].) * 100 < 20% an E1 > Ez,

roe E; v E, — mMoaynu HOpMarbHOM YyNpyroCTU HECYLLIErO CrOsi B HAaNpaBrieHM OCHOBHOIO apMUPOBaHKS
(HanpaBneHwue 0°) n B HanpaeneHun 90° K OCHOBHOMY apMUPOBaHWIO.

B aTom cnyyae B kayecTBe MoAyssi HOPMaribHOW YNpyrocTu A5is NpoBeAeHUsl pacyeToB
crieayeT NpuMHMMaTh cpeaHee apuMeTUYeckoe 3HayeHme.



lpasuna knaccugukayuu u nocmpouku Mopckux cydos (4acme XVI)
120

BenuuunHel, ncnonbdyembie B oopMynax, npuBedeHHbIX B Tabn. 7, MOryT NPUMEHSATLCS
NpW BbINOMHEHUW CMEAYHOLLMX YCITOBUIA:

npu pacyeTe MaKCUMarbHbIX HOPMarbHbIX HanpshKeHW, OEWUCTBYIOLUMX B BEPXHEM
HecyLeM crnoe nnacTuHbI

\3/ Ecore/Ell ’ (2]’1/8) < 8,0;

npu pac4yeTe MakcMMasbHbIX MPOrMGOB NNACTUHDI

VEcore/En - (2h/8) < 1,6.

KoadbdpmuUmeHT KecTKoCTN yNpyroro OCHOBaHWS onpeaensieTcs o crneayoLlen opmyne:

C = 1 2(1—pcore)
f (L+pcore) B—4hcore)  cOTE’
_ (sh(eD)*~(e2)?
rae f = £2+sh(e1)ch(e1)’
el = A2h,
g2 = —22h
3—4lcore
A= T[/ax, a, = 1‘[3\/ 2Dll/k11
3
Dy = bt

T 12(1-)’

_ 2(1=pcore) Ecore
1l=——"=r
(L+ucore) B—4Hcore)

Tabnwuua 7
Pacuet Hal1pﬂ)KEHHO-FIedJOpMVIpOBaHHOFO COCTOAHUA TpeXCHOﬁHbIX nnacTtuH
npv unnnHgpuyYeCcKom n3rnoe npu BO3neﬁCTBMM MECTHbIX Harpy3ok

Bug HarpyxeHus HanpsixeHus MpornGebl
z HopmanbHble HanpsikeHns B Hecywmnx | Mporn® nnactuHbl nmeeT
CrnosiX UMEeIoT MakCUMarnbHble MakcumanbHoe 3HavYeHue

: » 3HaveHnA npu x = 0; z=h + &: B ceyeHun npu x = 0:

w| =

D4 3
2 A|C3E; 83

4 = |0x| =

3p 4[E;83
282 3C

kacaTenbHblE HaNPsHKEHUS
B 3anosiH1Tene MMelT MakchMarbHble
MonepeyHas Harpyska paBHOMEPHO | spayeHusi npu x = 0; z = 0:
pacnpegeneHa no WwupuHe
NnacTuHbl B N06OM ceveHnm

— |3
Tz | = |8h|'
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Bua HarpyxeHus

HanpsixeHus

Mpornbei

MnacTuHa HarpyxeHa MOMEHTOM,
paBHOMEPHO pacnpeerneHHbIM
Mo LWMPWHE NNacTUHbI B I060M
ceyeHuu

HopManbHble HanpsXXeHUs B HECYLLINX
CINosiX UMeT MakcuManbHble
3HaveHna x = 0; z = h + 4

3M

|0x| =5

KacaTternbHble HanpsKeHns
B 3aMofiHUTENE MMEKT MaKCuMarbHble
3HaveHna npu x = 0; z = 0:

3M 4| 3C
8h +| E;;63

[Toz| =

Mpornb nnactuHbl onpegensieTcs
no dopmyne

— 3 -mx o;
lw| = |M ’CE”63 e sin(mx)|,
m= 4| 3C
- Ey;83

Mporn6 nnacTuHel meeT
MakcMmanbHoe 3HavyeHne
B ceveHun npun oW /dx = 0.

[MonepeyHast Harpy3ka paBHOMEPHO
pacnpegerneHa B orpaHM4YeHHoOM
obnacTtu nnacTuHbl Ha N6om
y4yacTke

HopmanbHble HaNPSXXeHNsS B HECYLLINX
CNosiX UMET MakcUmarbHble
3HavYeHna npu =0;z = h + §:

3qEj 4| By
2 3C6

KacaTesllbHble HanpsaXeHna nMmerT
MaKCuMarbHbl€ 3Ha4YeHUA Npu x = +b;

loy| = ,

z=0:

3q 4 |EyS3 "
[Ty, = ﬁ /Z—C(—O,ZSE,;C(p -
0,25E5Cy)|,

roe Cy, = sh(e) cos(@) — ch(@) sin(ep),
Co' = —2(sh(@)cos(@) + ch(g)sin (¢)),
Cp = ch(B) cos(pB),
Cp = sh(B) cos(B) — ch(B) sin(B),
Cg = —2sh(B) sin(B),
Cg' = —2(sh(B)cos(B) + ch(B)sin(p)),
Eg = Cs — 0,5C; +0,25C;",
Ef = —Cj+Cj —0,5C4",
4| 3C

Eps3’

@=xm,B=bm m=

Mporn6 nnacTuHbl MeeT
MakcumarnbHOe 3Ha4yeHue
B cevyeHun x = 0:

a(1-Eg)

w = 12

rae Cp = ch(B) cos(B),
Cp = sh(B) cos(B) — ch(B) sin(B),
Cé” = —Z(Sh(B)cos(B) +
ch(B)sin(p)),
Eg = Cg — 0,5C5 + 0,25C5",
4| 3C

E;83°

B=bm,m=
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Bua HarpyxeHus

HanpsixeHus

| MporuGel

z

4q

a b_A— Grmae

~l.

21'?1

MonepeyHas Harpyska,
pacnpegeneHHas no 3akoHy
TpeyronbHUKa, NpunoxeHa

B OrpaHunyeHHoln obnactu
nnacTuHbl Ha NoboM yyacTke

ri

h

3HayeHve pacrnpeneneHHol Harpysku B 3aBUCMMOCTM OT KOOPAUHATLI CEHEHNS!

onpegensetca no QopmMmyrne q = quax (X

—a)/b, npu 3TOM a cnegyet

BbIGMpaTb TakMm 06pasom, 4Tobbl BbinonHsAnock ycnosume 208 < a < 308.

3HayYeHnsa HopMaribHbIX HaMPSXeHWN
Ha y4yacTke AeNCTBUS Harpysku
onpenensanTcsa No cneayoLlen
dopmyre:

lox| = |52mes x (0,2542 €y + 0,252

Cy' = C2C, — D2C,)|.

HOpMarsbHble HanpsXKeHUst UMetoT
MaKcumarnbHble 3Ha4YeHUs B ce4eHnn
npv do,/dx = 0,ecnnz = h + §;
KacaTerbHble HanpshHkeHUs UMerT
MaKCMMarbHble 3HaYeHus Npu x = a +
b;z=0:

I, = |3""m x (0,2542-C}} + B2

Cp - C2C), - D2Cy)|,

rae C, = ch(e) cos(yp),
Cp = sh(g) cos(p) — ch(p) sin(p),
Cy = —2sh(¢@) sin(p),

Cq' = —2(sh(@)cos(@) + ch(¢)sin (¢)),

C}, = sh(a) cos(a) — ch(a) sin(a),

C} = —2sh(a) sin(a),

Cap = ch(a + B) cos(a + ),

Cap = sh(a + B) cos(a + B) — ch(a +
B) sin(a + B),

Caﬁ = —2sh(a + B) sin(a + B),

Cop = —2(sh(a + B)cos(a + B) +

ch(a + B)sin (a + B)),

Eqp = 2Cap + Cop + C&'[;l

A2 = 0,5(—BEgp + Egg + Ci — CF),
B2 = 0,25CL,

€2 = —0,25C,,

D2 = 0,25(BEys — Egp + Co — 0,5C),

3C
E”83.

a=am,ﬁ=bm,m=

npu onpeaeneHn HopMarsbHbIX
HanpspKeHUn @ = xm, Npu
onpegeneHnn kacatenbHbIX
HanpsbkeHun @ = (a + b)m.

[Mpormb nnacTuHbl Ha yyacTke,
K KOTOPOMY NpUIoXeHa Harpyska,
onpepenseTca no opmyne

W =22 x (F +[A2-C, + B2
Cp+C2:Cy+D2-Cy'l),

nporn6 nnacTuHbl UMeeT
MaKcumarnbHoe 3HavyeHue
B cedeHun npv oW /dx = 0,

roe C, = ch(e) cos(g),
Co = sh() cos(p) —
ch(e) sin(p),
Cy = —2sh(¢p) sin(e),
Co' = —Z(Sh(cp)cos(cp) +
ch(g)sin (9)),
C/, = sh(a) cos(a) — ch(a) sin(a),
C} = —2sh(a) sin(a),
Cap = ch(a + B) cos(a + ),
Cop = sh(a + p) cos(a + B) —
ch(a + B) sin(a + B),
«p = —2sh(a + p) sin(a + f),
of = —Z(Sh(a + B)cos(a + B) +
ch(a + B)sin(a + B)),
E4g = —Cap + Cip = 0,5C4,
Egs = —Cop + Cup — 0,5C4p,
Eqp = 2Cap + Cop + Cops
A2 = 0,5(=BEgp + Eqp + Cl, —
)
B2 =0,25CY,
€2 =0,25C,,
D2 = 0,25(BEyp — Eqp + Co
0,5C;),
a=am,f =bm,p=xm,m=
4\/?
Ep 83’

F=¢p—a.
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8 HAMPSAXXEHHO-AE®OPMUPOBAHHOE COCTOSAHUE
TPEXCNOWHBIX MITACTUH NMPU U3TNBE

8.1 KpoMku nnactvHbl cBO60AHO onepThbl, NonepeYyHas Harpy3ka paBHOMepHO
pacnpeaeneHa.

B 8.2 npuBegeHbl hopmynbl ANA pacyeta MakCUManbHbIX NPOrMbos, MakCUMarnbHbIX
HOpPMaribHbIX HaNPsSXXEHUN B HECYLUMX CIOAX M MakCUMarbHbIX KacaTeNbHbIX HANpPsXXeHU B
3anonHuTene Ans TPEXCNOWHbIX NNacTMH CUMMETPUYHOrO CTPOEHMS C  M3OTPOMHbLIMU
BHELUHUMW CNOSIMU OAMHAKOBOW TOMLLMHbI U TPAHCBEPCANbHO-U30TPOMHBLIM 3anofHUTENEM,
Yy KOTOPOro MNfIOCKOCTb U30TPOMUKU COBMagaeT C NMOCKOCTbIO NnacTuHbl. PaccmatpuBaeTca
nonepeyHbin n3rMb TPexcnowmHbIX nnacTuH. Harpyska npunoxeHa neprneHankynsapHo
K NIIOCKOCTN NNAaCTUHbI.

Mo atmm dopMynaMm MOXHO paccyMTbiBaTb Takke W NNacTWHbl C W3O0TPOMHLIM
3anonHuTenem.

O6o3HavyeHus.

B HacTosilem pasgene NpuHSTLI cneayowmne 0603Ha4YeHNs.

a — ANVHa NNacTuHbl, M;

b — WMpUHa NNacTuHbI, M;

§ — TonwuHa KaXxaoro HecyLero cnos, Mm;

h — nonosunHa TOMNLLMHbI 3aMONTHUTENSA TPEXCNOMHOW NNACTUHbI, M;

E},; — MOAyrnb HOpManbHOW YNpyrocTu HECYLUMX CNOEB TPEXCNONHOW NNacTuHebl, M1a;

V12(p1) — KO3 PULMEHT [NyaccoHa MaTepuana HecyLmx CrioeB TPEXCIOWHOW NNacTuHbI;

E.ore — MOQYNb HOPMarnbHOW YNpyrocTu 3anofiHMTens B MMOCKOCTU U30Tponuu
TPEXCNOMHOW NAacTuHbI, [13a;

Geore — MOAYNb COBUra 3anofHNTENS B NNOCKOCTU, HOPMaribHOM K MIIOCKOCTU N30TPONnn
TPEXCNOMHOW NNacTuHbI, [13a;

Veore — KO PUUMEHT lNyaccoHa 3anonHuTens TPexXCnomHOM NNacTuHBbI;

p — PaBHOMEPHO pacnpeaeneHHas Harpyska, H/m?;

W — MakcumarnbHbIN NPOrnd HecyLmnx Crnoes NNacTuHbI, M;

Oy, 0, — MaKkcumMarbHble HOpMarbHble HaNpsXXeHWst B HeCyLmnX crnosx, Ma;

Txz» Tyz — MaKCUMarsbHble KacaTesnbHble HanpsXkeHvs B 3anonHurene, Ma.

PacueTbl no dpopmynam 8.2 MoryT BbINOMHATLCA MPU CrieayoLwmX YCroBUsX:

2
%t (1= v 1)) > 0,005 npy = 1+ (%) <03u001<2 <05

8.2 Mporn6 nnacTnHbl MMeeT MakcMMmarnbHoe 3HayeHve nNpu x =a/2, y =b/2 n
onpegensietcsa no opmyne

8p

Wlx=a/2y=b/2 = 2,
| |x—a/2,y—b/2 ‘szGcore

1

dmmnr

roe mp = Z?’=0 Z?Lo(_l)(m—n/z(_1)(n_1)/2
Epi§

(kach(h) + 2 sh(ryh) );

Geore

1-v2201)

2h —  TOMLWWMHA 3anonHUTENS TPEXCNONHOW NNACTUHBI;
m=2i+1,n =2+ 1 a=mn/a, b=nn/b;

2 = a? +B%, 1 = rky;

ki = Ecore .
! (1=vZore)Geore’

d = (h+22) i ch(ryh) - (1 — o (p 4 54 2 52”)) sh(ryh).

3Geore 12Geore



lpasuna knaccugukayuu u nocmpouku Mopckux cydos (4acme XVI)

124

z(3) i

hI /T+ ittt EE o

1 .f
B Y L —
' { Y @)

Puc. 8.1
Bug HarpyxeHusa TpexcrnonHowm nnacTuHbI

HopmanbHble HanpskeHus B HECYLLMX COSIX G, U 0, UMEIOT MakcUMarnbHble 3Ha4eHUs
npux = a/2,y = b/2 v BbIMUCNAIOTCA NO POPMyNaMm:
8pEp;

o _ _ B B
|0x|x=a/2,y=b/2 =12, Geore

2

) _ 1 By &r?
my = ?,:0 Z?’:o(—l)(m 1/2(—1)(n-1)/2 — (o + 1712(1;1)32) (6r1ch(r1h) + (1 + —Zgwrre) Sh(7’1h));
8pPEp1
ol = M3,
| y |x=a/2,y=b/2 (1—vfz(bl))T[ZGcore 3
1 By 612

ms = Ty TN o(—1)m-D/2(—1) =1/ (B? + v12)0®) (8rich(ryh) + (1 + 252) sh(ry ).

d-m-n-r?
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KacaTenbHble Hanps>KeHUs B 3anofnHuUTene T,, UMelT MakcumarbHble 3Ha4YeHus npu
x = 0; a,y = b/2 nonpegenaoTca No qoopmyne

8By
TaGeore

4y

|sz|x=0; ay=b/2 =
- 1 8 Geore
rae  my = T BN (1)@ /2L (sh(ryh) + 22+ Rleore (ch(ryh) — 1).

KacaTenbHble HanpspkeHust B 3anofiHUTenNe T,, UMeT MakCUMarbHble 3Ha4YeHust npu
x = 0;a,y = b/2 v onpegenatoTcda No popmyre

8pBy

T e —————
|yz|x=a/2;y=0;b ThGeore >

— 8 core
e ms = Bio Do(-D /2 (sh(ryh) + 22+ B (ch(ryh) — D).

N npuHMmaeTcsa Takum o6pasom, YTOObI pasHMLa Mexay 3Ha4YeHUSAMN COCEAHMX YNEHOB
4YMCNOBOro psiga coctaensna He 6onee 5 %.
3HayeHnss koapdumumeHToB m; , i = 1,5 ona TpexcnolHbix nnactuH c Haunbonee

pauuoHanbHbIMKU  TeOMETPUYECKUMN U PU3NYECKMMU  XapaKTepUCTUKaMu h/8 =5 n
Veore = 0,38+0,4 npuBeaeHsl Ha puc. 8.2-1 — 8.2-15.
Ona gpyrmx 3HayvyeHun h/ 5 W Vcore KoadduuueHTsl m;, i = 1,5 onpegenalTca no

npuBedeHHbIM B JaHHOM pasgene hopmynam.
Ha puc. 8.2-1 — 8.2-15 BenuunHbl y 1 1) ONpeaensiTcs no crnegyowmm opmynam:

Yy =a/b;

N = Epi/Ecore-
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B kpyxkax 0603Ha4YeHbl 3HaYeHUS MOSUUHBI 8§, MM, HECYU|e20 C/1I08 MPexCcoUHOU rniacmuHb!
Puc. 8.2-2
3HauveHus koadpduumeHTa my npu 1 = 400 4Na TPEXCNOWHbLIX NNACTUH ANMHOW &, MM
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B Kpy>xkax 0603Ha4YeHbl 3Ha4YEHUS MOTUUHbI 8, MM, HECYUe20 C/1051 MPEeXC/IoUHOU niacmuHb!
Puc. 8.2-3
3HaueHus koadpduumeHTa my npu n = 800 ANS TPEXCMNOWHBLIX NIIACTVH ANMHON &, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUST MOUUHBI 8, MM, HECYWE20 C/1051 MPEeXCIoUHOU MaacmuHbl.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapakmepucmuK mpexcriolHbIX rnaacmuH, 0511 KOmopbix
2paghuku KoaghchuyueHma me rpu pasiuvdHbIX codemaHusix a u & coenadaom
Puc. 8.2-4
3HauveHus koadpduumeHTa mz npy 1 = 100 NS TPEXCNOWHBLIX NNACTUH ANTMHON &, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUST MOUUHBI 8, MM, HECYWE20 C/1051 MPEeXCIoUHOU MaacmuHbl.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapakmepucmuK mpexcriolHbIX rnaacmuH, 0511 KOmopbix
2pacghuku KoaghchuyueHma me rpu pasnudHbIX coyemaHusix a u § coenadarom
Puc. 8.2-5
3Ha4veHus koadpduumeHTa mz npu 1 = 400 4Na TPEXCNOWHBLIX NNACTUH ANMHOW &, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUS MOSUUHBI 8§, MM, HECYUJE20 C/1I08 MPEXCOUHOU rMiacmuHbl.
B osanax 0603Ha4YeHb! 3HaYEHUsT 2e0MempPUYECKUX Xapakmepucmuk MmpexcIolHbIX niacmuH, 07151 KOmopbIX
2paghuku KoaghghuyueHma me rpu pasudHbIX codemaHusix a u & coenadarom
Puc. 8.2-6
3HauveHus koadpdumumeHTa mz npy 1 = 800 ANs TPEXCNOWMHBLIX NNACTUH ANTMHON &, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUs MOUUHBI 8§, MM, HECYUJE20 C/105 MPEXCOoUHOU rMniacmuHbl.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapakmepucmuK mpexcriolHbIX rnaacmuH, 0511 KOmopbix
2pacghuku KoaghguyueHma ms rpu pasnuyHbIX coyemaHusix a u & coenadarom
Puc. 8.2-7
3HauveHus koadpduumeHTa ms npy 1 = 100 4Na TPEXCNOWHBLIX NNACTUH ANMHOWN a, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUs MOSUUHBI 8§, MM, HECYUJe20 C/108 MPeXC/0UHOU rMniacmuHbl.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapakmepucmuK mpexcriolHbIX rnaacmuH, 0511 KOmopbix
2pacghuku KoaghguyueHma ms rpu pasnuyHbIX codemaHusix a u & coenadarom
Puc. 8.2-8
3HauveHus koadpduumeHTa ms npu 1 = 400 4Na TPEXCNOWHBLIX NNACTUH ANMHOWN a, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUS MOSUUHBI 8§, MM, HECYUJE20 C/108 MPeXCOoUHOU rnnacmuHbl.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapakmepucmuK mpexcrolHbIX nnacmuH, 0715 KOmopbIX
2paghuku KoaghchuyueHma ms fnpu pasuyHbIX coyemarusix a u & cosnadarom
Puc. 8.2-9
3HaueHus koadpduumeHTa ms npu n = 800 AN TPEXCMNOWHBIX NIACTVH ANMHON @, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUST MOMUUHBI 8, MM, HECYUJE20 C/105 MPEeXCOUHOU M1acmuHbi.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapakmepucmuK mpexcriolHbIX rnaacmuH, 0511 KOmopbIix
epaghuku KoaghguyueHma ma Apu pasnuyHbIX coyemaHusx a u § cosnadarom
Puc. 8.2-10
3HauveHus koadduumeHTa ma npu 1 = 100 4Na TPEXCNOWHBLIX NNACTUH ANMHOWN a, MM
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B Kpyxkax 0603HaYeHbl 3HaUYeHUsS MOujUHbI 8, MM, HECYLLE20 CII0S MPEXCIIOUHOU NIacmuHsl.
B osarnax 0603HayYeHbl 3HaYeHUs 260MemMPUYECKUX XapaKkmepuCmuK mpexcrolHbIX M1acmuH, 0 KomopbixX
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2paghuku KoaghchuyueHma ma rpu pasiuvdHbIX codemaHusix a u & coenadaom
Puc. 8.2-11
3HaueHus koadpduumeHTa ma npu n = 400 AN TPEXCMOWHBIX NIIACTVH ANMHON @, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUs MOSUUHBI 8§, MM, HECYUJE20 C/108 MPeXCOoUHOU rniacmuHbl.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapakmepucmuK mpexcriolHbIX rnaacmuH, 0511 KOmopbIix
2pacghuku KoaghchuyueHma ma rpu pasnuyHbIX coyemaHusix a u & coenadarom
Puc. 8.2.12
3Ha4veHus koadpdurumeHTa ma npu 1 = 800 ANs TPEXCNOWHBLIX NNACTUH ANMHOWN a, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUS MOSUUHBI 8§, MM, HECYUJE20 C/108 MPeXCOoUHOU rnnacmuHbl.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapaKkmepucmuK mpexcriolHbIX naacmuH, 0511 KOmopbIx
2pacghuku KoaghuyueHma ms rpu pasnuyHbIX coyemaHusix a u & cosnadarom
Puc. 8.2-13
3Ha4veHus koadpduumeHTa ms npy 1 = 100 4Ns TPEXCNOWHbLIX NNACTUH AMMHOW a, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUs1 MOUUHBI 8§, MM, HECYUJE20 C/108 MPeXCOoUHOU rnnacmuHbl.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapakmepucmuK mpexcriolHbIX rnaacmuH, 0511 KOmopbix
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2pacghuku KoaghguyueHma ms rpu pasnuyHbIX coyemaHusix a u & coenadarom

Puc. 8.2.14

3Ha4veHus koadduumeHTa ms npu 1 = 400 4Na TPEXCNOWHbLIX NNACTUH ANVHON a, MM
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B Kkpyxkax 0603Ha4YeHbl 3HaYeHUS MOSUUHBI 8§, MM, HECYUJE20 C/108 MPeXCoUHOU rMiacmuHbl.
B osanax 0603Ha4YeHbl 3HaYEHUST 260MEMPUYECKUX XapakmepucmuK mpexcriolHbIX rnaacmuH, 0511 KOmopbix
2paghuku KoaghchuyueHma ms fpu pasuyHbIX coyemarusix a u & cosnadaom
Puc. 8.2-15
3HaueHus koadpduumeHTa ms npu n = 800 AN TPEXCMNOWHbIX NIACTVH ANMHON @, MM
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8.3 KpoMku nnacTuHbI XXeCTKO 3aaenaHbl Ha ONOPHOM KOHTYype.

B 8.4 npuBeneHbl hopMynbl Ans pacyeTa MakCcMmarbHbIX NPOrMGOB U MaKCUManbHbIX
HOpPMarbHbIX HamnpsKeHWA B HECYLLMX CIOSIX AN TPEXCMOMHBIX NAacTUH CUMMETPUYHOTO
CTPOEHMS1 C U3OTPOMHBLIMU BHELUHUMMW CrOSIMW OAMHAKOBOW TONLWWMHLI. PaccmatpuBaetcst
nonepeyYHbln 13rmb TPEXCroMHbIX NNacTuH. Harpyska npunoxeHa nepneHauKynspHO K
NAOCKOCTU NIACTUHbI.
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Z(3)4 p
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I /i 7z
2h Z_ ........................................ Z Y (2
| {r ] L~
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Z 7
e
g b
Puc. 8.3
Bug HarpyxeHusa TpexcrnonHowm nnacTuHbI
8.4 Mpornb nNnacTuHbl, M, UMEET MakCumaribHOe 3HayYeHne Npu x = a/2, y =b/2 un
onpegensetca no opmyrne
w] _ pb? [ m,b? My ]
x=a/2, ¥=b/2 ™ 103(2n+8) | Ep;5(2n+6) ' Georel’
roe a —  OfVHa TPEXCITIOMHOW NMacTuHbI, M;
b —  LUMpVHA TPEXCITIOMHON NMacTUHbI, M;
2h —  TOSIWMHA 3anOfHUTENSA TPEXCITIOMHOW NAacTUHbI, M;
) —  TOSILWMHA HECYLLEro Crnos TPEXCIIOMHOW NNAaCcTUHbI, M;
p —  paBHOMEPHO pacnpeneneHHas Harpyska, la;
Ey —  MOAYJSb HOpMasibHOW YNPYrocTu HECYLLMX CITIOEB TPEXCOWHOW NnacTuHebl, a;
Geore —  MOAyInb cABuUra 3anofnHUTensd TPEXCoNHON nnacTuHbl, Ma;
V="Vp) — KoddpduumeHT MNyaccoHa maTeprana HecyLmnx Croes TPEXCNOWHOW NacTUHbI;

my, My — KO3 PULMEHTHI.
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3HayeHns KoadduUmMeHTa m, B 3aBMCUMOCTU OT KoadbduumeHTa lNMyaccoHa v HecyLmx
CNoeB TPEXCMOMHOW MNNacTUHbl M OTHOLIEHWA CTOPOH MNMacTWHbl Yy = a/b npuBedeHbl Ha

puc. 8.4-1.
3HayveHus KoadhuLumneHTa m, B 3aBUCMMOCTM OT OTHOLUEHUS CTOPOH NNacTuHbl y = a/b

npvBeneHbl Ha puc. 8.4-2.
HopmanbHble HanpsxeHust o,, [la, nmeT MakcumarsribHble 3HadeHua npu x =0 ;

a,y = b/2 n onpegensatoTca no oopmyrne

_ _b* 1+n/8
|Gx|x=0; ay=b/2 — p§(1+2h/8)2 ma,

roe m, — KO3(PPULMEHT.

HopmanbHble HanpskeHus 6., Na, MMEeoT MakcumarbHble 3HadeHna npu x = a/2,y =0; b
1 onpeaensitoTcs nNo oopmyre

|G | _ ﬁ 1+h/8 m
Yix=a/2,y=0p ~ p82 (1+2h/8)2 3

rae  ms —  KO3(PPULMEHT.

3HayeHnss Koa(pPULMEHTOB m, U m3 B 3aBUCUMOCTU OT KoadbdpuumeHta [llyaccoHa v
HeCyLLNX CNoeB TPEXCNONHON NacTUHbI U OTHOLLEHUS CTOPOH MMNacTuHbl y = a/b NnpuBeaeHbl
Ha puc. 8.4-3 — 8.4-4 COOTBETCTBEHHO.
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9 YCTOMYMBOCTb TPEXCINOMHBLIX NMNACTUH

9.1 MeToauka npoBedeHMsi pacyeToB, MPUBEAEHHasl B HACTOSILLEM pasgene,
npegHasHavyeHa [Ans pacyeTa YCTOMYMBOCTM TPEXCMOMHBLIX MNMacTUH C  W30TPOMHbIM
3anonHuTenemM. MeToauka MNO3BOMSIET  OnNpedensiTe  KPUTUYECKYKD  Harpysky npu
OOHOCTOPOHHEM PaBHOMEPHOM CXKaTUW NPY PasfIMYHOM 3aKPENEHUN KPOMOK.

B pamkax gaHHOM MeTOAMKM pacyeTOB pacCMaTpvBalOTCsl MPSIMOYrOfbHbIE NNACTUHbI,
NUMeoLLME CUMMETPUYHOE CTPOEHME MO TonWmMHe §; = 8§, = &. MNpn 3TOM Hecylume crioun u
3aMoNHUTENb SIBMSIOTCA  WU30TPOMHBLIMKM  MaTepuanamu, T.e. ANS HECYLMUX CIOEB U
3arnoNHUTENS BbIMOMHATCS CrieayroLLmMe YCroBUs COOTBETCTBEHHO:

Eiwbiny = Eiizy = Epis Vijoi1) = Vijiz) = Vi2(o1)s

Ei(core) = Ecore; Gij(core) = Geore; Vij(core) = Vcore-

HacTtoswas wmetoguka Takke MoxeT OblTb  MCMonb3oBaHa Ans  pacyeTta
Hanps»KeHHO-AeOPMUPOBAHHOIO COCTOSIHUST  TPEXCMOMHbLIX MMacTUH C  OPTOTPOMHbLIMU
Hecywmumn cnosimu, ecnu Ey ) > Eyy M (1 — Ezop/E1ony) ©100% <20% , a ans
reoMeTPUYECKNX N YNPYINX XapakTePUCTUK MIaCTUHbI BbINOMHATCA crieayoLwme yCnoBus:

0,01 < Z2re < 0,1; 0,01 <> <025 2T+ (a/b)Z <0,3.

E1b1

B Takom cnyyae 3anonHuTenb BOCNPUHUMAET TONbKO NomnepeyHyto Harpy3ky. ConmkeHve
CIoOeB Takke OTCYTCTBYET.

9.2 OTHoweHne cTopoH nnacTuHel 0,5 < a/b < 3.
703 *ﬁ
1
L‘ T.'hm.'k ? Tlhm.‘k
2 e -
__________ IJ, - <)
L_, T1buck lz T tbuck
| ——3 o
y @ 15
— 4 / P —
— I R ——
— ] -
4 -
T 1buck / b / T1buck
; -
R — -
2 -
_}
—
E— Y x(1)
- e
Puc. 9.2

Bug HarpyxeHunsi npAMOYronbHOW TPEXCIIONHOW NNacTUHbI
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KpuTtudeckaa Harpyska T;puck, H/M, onpegendaetca no popmyne

2D

Tibuck = m¢ p2 '

rae D =2Dy + Deore + ZBl(h + 2)2;

Tipuck = memyy

roe my, ==

D, = Ebla3

T 120-v )
B. = _Euid

1 1~V

_ 2Ecoreh® |
DCOTE - 3(1_Vc20re)’
Ep —  MOoAyfb HOpMarbHON YNPYyroctu HeCyLmnx Crnoes BAOMb ANIMHHOW CTOPOHbLI TPEXCITONHOW
nnacTuHbl, Ma;

Ecore —  MOAYMb HOPMarnbHOW yNPYyrocTh 3anofHUTENs TPEXCNONHON NNacTuHsl, Ma;

Vizy — Ko3duumeHT MNyaccoHa maTepuana B NrOCKOCTY HECYLLMX CIIOEB TPEXCMOMHO MNacTUHbI;

Veore —  kKoaddumumeHT MNyaccoHa maTepuana 3anonHUTens TPexXCronHOW NNacTuHbI.

Mpun % = 5 kputudeckaa Harpyska T;pyuck, H/M, onpegensetca no popmyne

T2 Egore®
bz

2[ o1n 125 _ Ep

3 1_.”%2(2)1) a-véore)l’ Ecore

3Ha4eHus1 KoapuUmneHTa my, NpU v 154y = 0,1+0,2 1 vy, = 0,3+0,4 onpenensioTea
no rpaduky, npuBeaeHHOMY Ha puc. 9.3-1.

3HayeHus koapduumneHTa m, onpeaensarTcsa nNo rpacdvkam B 3aBUMCMMOCTU OT YCIOBWUIA
onupaHusa (cM. puc. 9.3-2 — 9.3-5), a KeCTKOCTHble XapaKTEpPUCTUKM onpenensatTcss no
dopmMynam, npMeefieHHbLIM B IaHHOM pasfere.

3HauveHne koadduumeHTa k ana puc. 9.3-2 — 9.3-5 onpegensieTca no cnegyoLlen

dopmyne

_ thBoh
- Gcorebz ’

_ Beore.
By = 2B; + ¢,
— 2Ecoreh,

1_chore’

Geore — MoAynb CABWra 3anonHUTENS TPEXCIONHONM nnacTuHel, MMa.

BCOTE
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TPUTIOXKEHWE 2

TUMNOBASA NPOrPAMMA UCTbITAHUA OBPA3LIOB HOBbIX NMKM U BbINMONMHEHHbLIX
U3 HUX TUMOBbIX KOHCTPYKLIUA N Y3NOB

1 OBLWME NOJTIOXEHUA

1.1 HacTosilwee npunoxeHne cogepXut HOMeHKNaTypy 1 o6beM UCTNbITaHNA HOBbIX
Bngos KM, He pacCcMOTpeHHbIX B HacTosilwen Yyactu lNpasun, ons npuemMkn 1 nonyvyeHus
onobpenuns PC anga ganbHenwero nx npuMeHeHnst B Koprnycax U KOPMyCHbIX KOHCTPYKLUAX
CydoB.

1.2 HacTtosiwwaa nporpamma ucnbiTaHuin pacnpocTtpaHsetcsa Ha [MKM Ha ocHose
CTEKMSHHbIX, YINepoaHbIX U apaMUOHbIX apMUPYHOLLMX MaTeprnasnos, a Takke nonnaupHbIX,
BUHUNAMUPHBIX NN SNOKCUOHBIX CBA3YHOLLUX.

MpoBegeHne ucnbltaHnn NKM Ha ocHoOBe OpYrnMX MCXOAHbLIX KOMMOHEHTOB MO LaHHOW
nporpaMme WCNbITAHUA OOMNyCKaeTcss MO cornacoBaHuio ¢ PernctpoMm npu  Hanuuuu
COOTBETCTBYIOLLEro TEXHUYECKOrOo 060CHOBaHMS.

1.3 HacTosilwasa nporpamma ucnbiTaHui pacnpoctpaHaeTcs Ha KM xonogHoro w
ropsvyero  OTBEPXOEHUH, W3roTaBNMBAEMbIX MeToOaMW  KOHTAKTHOro  (bopMOBaHus,
HanbIeHNs, BakKyyMHOW WHXeKuun (mMeTogom uHdy3un, RTM-meTtogamu), aBTOKNABHOMO
bopmoBaHus, NPeCcCcoBaHUS, a TaKke NynTpysuu.

MpumeHenne gpyrnx metogoB ans wmarotoeneHust NMKM pgomkHo 6GbITb cornmacoBaHo
¢ Peructpom.

14 HacTtoswas nporpamma ncnbITaHW Takke pacnpoCTpaHAeTCa Ha NerkoBecHble
3anonHUTENn, NPUMEHAEMbIEe B TPEXCNONHbBIX (MHOMOCITOMHbIX) KOHCTPYKLMSX.

K TakMm  3anonHuTenam  OTHOCATCSA  neHonnactbl  (MONMBUMHUIIXNOPUAHbIE,
neHononuypeTaH, NeHoNoNMaNOKCUAbI N Op.), a TakKe ferkoBecHble MaThbl.

cnbiTaHns yka3aHHbIX 3anofiHUTenen, apMmMpoBaHHbIX KOHCTPYKTUBHBIMW 3fieMeHTamu,
a Takke KOHCTPYKTUBHO-OPTOTPOMHbLIX (HEO4HOPOAHBLIX) 3anofIHUTENEN, KOTOpPbIE OTHOCATCS
K KOHCTPYKUUAM, NMPOBOAATCS NO crneumanbHbiM nporpamMmmam, ogobpeHHsiM Pernctpom.

15 HacTtoswas nporpamma MChbiITaHUA He pacnpoCTpaHAEeTCs Ha aAre3voHHbIe
cocTaBbl (Kneu), ucnonb3yemble A COEAMHEHUSA 3N1EMEHTOB KOPMYCHbIX KOHCTPYKUMA Y
n3genuin, a Takke Ha repMeTusnpytoLLmne cocTaBbl.

[Mporpammbl CMbITaHWMIN aAre3NoHHbIX Y FepMETU3UPYIOLLIMX COCTaBOB pa3pabaTbiBatoTCA
pa3paboTyYNKOM STMX COCTABOB U OOIMKHbI ObiTb 0406peHbI PC.

1.6 B cooTBeTcTBMM C HacToswen nporpammon ucnbitaHua [MKM nposogartca
B cocTaBe 06pasuoB, TUMOBLIX KOHCTPYKUMIA W Yy3rOB ANS NOATBEPXKOEHUA BO3MOXHOCTMU
ncnonb3oBaHus ucnbiteiBaemoro NMKM un TexHonormm ero nepepaboTkn B KOPMYCHbIX
KOHCTPYKLMAX CYAOB.

lMpoBeaeHne gaHHbIX UCMbITAHUA OCYLLECTBSETCH NO METOAMKAM MeXOyHapOaHbIX w/
WNW HauWOHarbHbIX CTAaHOAPTOB, a Takke APYrMX PyKOBOOSALMX OOKYMEHTOB, NPUMEHEHue
KOTOPbIX OOSMKHO BbITb cornacoBaHo ¢ Permctpom.

1.7 HacTtoswas nporpamma ncnblTaHWn pernaMmeHTupyeT criegyroulee:

MOMHbLIN MepeyYyeHb BUOOB U MeTOAOB npoBepku HoBbix [1KM, gaBngowmxcs
obsa3aTenbHbIMKU NPy NpoBeAeHun Ux nNpu3HaHus PC, a Takke nepeyeHb AONONHUTENbHbIX
NpoBEpOK, KoTopble NposBoaaTca no TpeboBaHutio PC, NpoekTaHToB 1 ApYrnx opraHusaumn-
Y4aCTHMKOB pa3paboTku, NPUeMKN U NOCTAaHOBKM MaTepuarna Ha Npou3BoACTBO;

pasmepbl M CNocob® W3roTOBNEHWUs NAcTUH (3aroTOBOK), M3 KOTOPbIX Bblpe3aloTCs
o6pasubl ANS NPoOBEAEHMS UCTIbITAHWUN;
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Ccxemy Bblpe3kn o6pasLoB U3 NNacTuH (3aroToBOK);

KOHCTPYKLMIO N TEXHOMNOMMIO M3roTOBIEHUS TUMOBbLIX KOHCTPYKLWIA U Y3O0B;

NOPSIAOK BbINOSIHEHWS UCTbITAHUN;

nopsiAoK HabnogeHns 3a npoueaypor NPoBeAEHUSA UCTbITaHWUI;

nopsigok 06paboTku 1 pernctpaummn pesynbTaTtoB UCMbITaHUN.

1.8 PernameHTnpyemsble OaHHON nporpammonm " yKasaHHble B Hewn
COOTBETCTBYKOLME METOAMKN, OBbeM WCMNbITaHUA, MNOCNefoBaTeNbHOCTb UM MOPSOOK WX
BbINOSMIHEHWS, @ Takke npouenypbl 06paboTkM M perncTpaumm pesynbTaToB WCMbITaHWUA
ABNATCA 00a3aTeNbHbIMN.

1.9 O6bem npoBoauMbIX ucnbiTaH [MKM B cocTaBe 00pasuoB, TUMNOBbLIX
KOHCTPYKLUMI M y3NoB JOSmbkeH obecrnedvvBaTb NOMy4YyeHue B NOHOM ob6beme cBedeHun O
MEXaHW4YeCkux, TEeXHOMOrMYeckKnx W [pyrux CBOWCTBaxX Mmartepuana, Tpebyembix AN
NoATBEPXKAEHNA BO3MOXHOCTM €ro NPMMEHEHUs B COCTaBE KOHCTPYKUUA WU u3genvin, ans
KOTOPbIX OH NpefHa3HayeH.

1.10 B cnyuae, ecnn HoMeHknaTypa n 06beM MCMbITAHUI MO HACTOSILWEN NporpaMmme
ABNAOTCA HEAOCTATOYHbIMW ANA 060CHOBAHHOWN OLIEHKN MPUMEHNUMOCTM AAHHOIo MaTtepuana
B CyQoOCTpoeHun, unu Tpebyetca npoBeaeHne AONOMHUTENbHbIX UCMbITAHUA, HEOBXOAMMbIX
ANa onpefeneHns cneuuanbHbIX XapakTepucTuK, MOXeT noTpeboBaTbCcs paspaboTka
nporpaMmmbl ONONHUTENBHbIX UCMbITAHUIA, KOTOPast AOMKHa ObITb 0f06peHa Pernctpom.

1.11 Ona npoBedeHuMs  UCMbITAHWA MO HACTOAWEW  MNporpaMMe  [OJDKHO
MCNonNb30BaTbCs COOTBETCTBYHOLLEE aTTeCTOBaHHOE MUCnbiTaTenbHoe obopyaoBaHue w
cpeacTBa U3MEpPEHUIA, MOBEPEHHbIE (KanMbOpOBaHHbIE) B YCTAHOBNEHHOM NMopsigke.

Ncnonb3yemoe ncnbiTatenbHoe obopyaoBaHMe M cpeactBa U3MepeHun OOSMKHbI ObITb
aTTeCcToBaHbl 1 UMETb AENCTBYIOLME HA MOMEHT UCMbITaHWU CBUAETENbLCTBa 06 aTtTecTauum
n cepTudmkaTbl 0 KannbpoBke.

2 OB bEKTbI UCMbITAHUN

2.1 Ob6bekTaMu UCNbITAHUN ABNAKOTCS:

o6pasubl NMKM, BLINOTHEHHONO N3 MOHOCIIOEB HA OCHOBE OAHOMO TWMa CBA3YIOLWIErO U
apMupyloLlero Matepvana, UMerLLero ogHy CTPYKTypy apMUpoOBaHug;

obpasLbl NerkoBeCcHOro 3anofHUTens;

TUNOBbIE KOHCTPYKLUUK, BbINOSNIHEHHbIE 13 3TUX MNMKM 1 nerkoBecHoro 3anoniHuTens;

TUMNOBbIE Y3Ibl, BbIMNOMHEHHbIE U3 3TUX MNKM.

2.2 B kayecTtBe apmupyowlero matepmana MoHocnos ogHopogHoro MNKM moxet
ObITb MCNONb30BaHbI CReayLmne Mmatepumarnbl (B 3aBUCMMOCTM OT TUNA YKNaaKu):

NEHTbI C OgHOHaNPaBNeHHbIM apMUPOBAHUEM;

nreTeHble TKaHW CaTUHOBOrO, MOMIOTHAHOIO, CaPXXEBOro U APYroro Buaa nepenneTeHns:;

MaTbl;
MynbTUakcuanbHble TkaHu (GuakcuanbHble, TpuakcuanbHble, KBagpoakcuarnbHble).
2.3 WNcnbiTaHnsamM no HacTodLLeln nporpamme MoXXeT noasepraTbc HeoAHOPOAHbIN

mbpuaHbin MKM, y KOTOPOro MOHOCIIOM BbIMOMAHEHbI U3 TMOPUOHBLIX aPMUPYIOLLNX
MaTepuarnos, MMEIOLLMX B CBOEM COCTaBe BOSIOKHA Pa3HON XMMUYECKOW NPUPOAbI, Hanpumep,
CTEKNSAHHbIE U YrnepoaHble.

2.4 TunoBble KOHCTPYKUMW W y3Mbl MNPEACTaBrsioT OCHOBHblE KOHCTPYKTUBHO-
TEXHOSOrM4yeckme peLLeHns, NpuMeHsiemMble B Kopnycax u HaacTporikax cyaos m3 MNMKM.
25 WcnbiTaHnss TUNOBBIX KOHCTPYKUUW M y3MnOoB MPOBOAATCHA AONA OnpefeneHus

BO3MOXHOCTU MpuUMeHeHnst paccmatpmaemoro NKM n TexHonormm ero nepepaboTku ans
N3rOoTOBMEHNSI KOPMYCHbIX KOHCTPYKUUA W  U3Oenui u  noaTBepxaeHust Tpedyembix
XapakTepucTrK NpoYHOCTHN 1 pabotocnocobHocTn NMKM B ux coctase.
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2.6 MKM, nognexawwmn npmsHaHuio PC, a Takke U3rotoBfieHHbIe UX HEro TUMNOBbIE
KOHCTPYKLUMN W Y3Mbl, B T.4. C NPUMEHEHMEM FErKOBECHOro 3anofiHUTENs, OOSMKHbI ObiTb
N3roTOBMNEHbI MO TEXHOMNOMMN N3rOTOBIEHUS KOPMYCcoB 1 HaacTpoek cynoB u3 MNMKM, a Takke
UX OTAENbHbIX KOHCTPYKUMIM Ha npegonpuatum (u3rotoBuTtene), nmbo nNo TEXHOMOrMW,
pa3paboTaHHOW 4151 KOHKPETHOro obbekTa.

B cnyyae uameHeHusi TEXHOMOMMN M3roToBrneHms nNMbo ee oTaenbHbIX pexumon, MNMKM
OOJDKEH NMPONTWN NOBTOPHBIE UCMbITAHWS B MOMHOM Ui COKpaLLeHHOM 06 beME B 3aBUCMMOCTH
OT TOro, Kakne N3MeHeHNs BHECEHbI B TEXHONOMMYECKMIA MPOLIECC.

2.7 [o npoBeageHns wucnbiTaHun [MKM TexHonorusi, paspaboTtaHHas ansa ero
N3roToBMNeHnsl, [OofmkHa OblTb oOTpaboTaHa Ha npegnpusatum  (M3rotoBuTene), rae
npegnonaraeTcsl M3rotoBneHne obpasuoB, TUMOBbIX KOHCTPYKLUMM W Y3M0B, a TaKke
noaTeep)xaeHa ctabunbHOCTb TEXHONOMMYECKOro NpoLiecca N Ka4ecTBO UX M3rOTOBIEHMS.

3 OB bEM U BUAbI UCMNbITAHUU MKM U IEFTKOBECHbIX 3AMONHUTENEN

3.1 MKM ©n nerkoBecHble 3anofiHATENW, noanexawime npusHaHui Perncrpow,
OOMMKHbI  NPOWTUM  UCMbITaHMSA MO HacTosiLend nporpaMme B cocTaBe o06pas3uoB Ang
onpegeneHns crnegyowmx XxapakTepucTumk:

PM3NKO-MEXAHNYECKMX B UCXOQHOM COCTOSAHUM M C Y4EeTOM BO3AENCTBUA (akTopoB
cpenbl 3KcnnyaTauum (Bo3gencTeme MOpCKOW BOAbI, MOBbILLEHHbIX TemMnepaTyp, LMKINYECKNX
W ONUTENbHbIX HArpy3o0K 1 T.4.);

TEXHONOMNYECKNX;
rnokasaTenewn CTeneHn noXxapoonacHoCTy;
3.2 O6pasubl NMKM ©n nerkoBecHOro 3anosfiHATENsl BbIpe3alTcss M3 MnacTuH

(3aroToBOK) B 3aJaHHbIX HanpaBneHusX K no TpeboBaHWM0 B 3afaHHbIX panoHax 3TUX
NNacTuH.

O6pasuybl NerkoBeCHOro 3arnofiHuTensd Tuna neHonnacrta Bbipe3altTCsd U3 FOTOBbIX
nnacTuH iy 6nokoB, NOCTaBNAEMbIX NpeanpuaTMemM (M3roToBUTENEM).

MnacTtuHbl (3aroToBkM) Ang Bbipeskn obpasuos NMKM u nerkoBecHOro 3anonHUTens Ha
OCHOBE MaToB (POpPMYIOTCA C UCMOMb30BaHMEM TEXHONornn, paspaboTtaHHOM AOna Ux
narotoeneHmnsa (cm. 2.6 n 2.7). Cxema apmumpoaHusa NKM onpegensietcs B COOTBETCTBUM
c21un22.

3.3 MNOTHOCTL YKNMagku apMupylowmx maTtepuanoB npyv OPMOBaHUU MNacTuH
(3aroToBOK) [OOMKHA COOTBETCTBOBATb TPeOOBaHMAM, YCTaHOBMEHHbIM ANs MNPUHATON
TexHonorun copmoBaHus. [pn  3TOM  OTHOCUTENBHOE COAEp)XaHWe apMUPYHOLLMX
MaTepuarnoB B 3aBMCMMOCTM OT UX Tuna Ang Havbonee pacnpoCcTpaHeHHbIX MeTO4O0B
dopMOBaHu1s OOIMKHO ObITb HE HIKE, yKasdaHHoro B Tabn. 3.1.

Tabnuua 3.1
OTHOCUTEenbHoOe cogepxaHve apMmpyoLnx MmaTepuvanoB no macce Ans metogos (*)OpMOBaHMFl

MeTop chopmoBaHus

Tun apmupytoLy

€ro matepuana

Creknomarbl

CteknsiHHOe
BOJTOKHO

YrnepogHoe
BOJTOKHO

CreknsHHas
poBHULA

KoHTakTHOE hopMOBaHue

He meHee 0,3

He meHee 0,5

He meHee 0,35

3akpbIToe (BakyymMHOE)
¢dopMoBaHue

0,65...0,7

0,4...0,6

HanbineHne

He meHee 0,35

MNOTHOCTb YKNaAKM apMUPYHOLLMX MaTepuanoB AOSMKHA M3MEHATbCA TakuMm obpasom,
YTOObI OTHOCUTENBHOE COAEPXKAHWE CBA3YHLIEro B Pas3HbiX TOYKax MMAcTUH (3aroTOBOK)
OTNMYanoch OT ero CpeaHero 3HayeHust He Gonee:

ANns MeTofa KOHTaKTHOro hopMoBaHus — 2 %;




lpasuna knaccugukayuu u nocmpouku Mopckux cydos (4acme XVI)
155

O5s1 MeTOA0B 3aKpbITOro (BakyymHoro) doopmoBanust — 0,5 %;

ana metoga HanbieHns — 3 %.

3.4 KauyecTBO M3rotoBneHust nnactuH (3arotToBOK) WU BbIpE3KM M3 HUX obBpasLoB
OOIMKHO  yOOBNETBOpPATb TpeboBaHMAM HaCTOSAWEro MpUIoXeHua w/vnu crangapTa,
NpYMeHeHMe KOTOPOro corfiacoBaHo ¢ Pernctpom.

3.5 McnbiTaHns no onpegeneHntio (pnsmnko-MexaHN4eCKUxX XxapakTepucTuk.

3.5.1 Ynpyrme wu npoyvHoCcTHble Xxapaktepuctnknm [MKM npu KpaTKOBPEMEHHbIX
Harpyskax B WUCXOAHOM COCTOSIHUM  OnpefenstTcs B COOTBETCTBMM  C MEpedyHeM ¢
MeToAUKaMn UCNbITaHWIA, yka3aHHbIMK B Tabn. 3.2.

Tabnuua 3.2
I'Iepeqel-lb onpepgensaAeMbIX XapakKTepucTtuk NMKM B NCXO0AHOM COCTOAHUUN N MEeTOAUKU
ero ucnbiTaHUn Npn KpaTkoBpeMeHHbIX Harpyskax

Ne X . HanpasneHue Bbipesku
apakTtepucTuka MeToauka ucnblTaHuia
n/n obpasua, rpag.
MnoTHoCTb FOCT 15139-69 -
ASTM D 792 ASTM D 1505
nCco 1183
NF T 57-102
2 | OTHocutenbHoe cogepxxanne |FOCT 32652 -
CBSA3YHOLLETO nCco 1172
ASTM D 792 ASTM D 2734 ASTM D 3171
SACMA RM 10
3 | Moaynb HopmarnbHON ASTM D 638 (Tun 1) 0°
yrnpyrocTtu ASTM D 3039/D 3039M 45°
90°
4 Moaynbe casura B nnockoct |ASTM D 3518 0°
apMupoBaHus ASTM D 4255 45°
90°
5 | Moaynb MeXCcrnonHoro ASTM D 2344 0°
casural ASTM D 2733 45°
SACMA SRM 8R 90°
6 | KoadpdmumeHT MNyaccoHa u ASTM D 3039/D 3039M 0°
npeaenbHoe oTHocutensHoe |ASTM D 638 (Tun 1) 45°
YANVHEHNE 90°
7 | MakcumanbHoe HanpsibkeHne |ASTM C 393/C 393M 0°
npu pacTsXXeHnn ASTM D 638/D 638M 45°
ASTM D 3039/D 3039M ASTM D 54502 NF T 90°
57-101
nCO 527
NCO 3268
SACMA RM4
SACMA RM9
8 | MakcumanbHoe HanpsikeHne |ASTM D 638 0°
npu cxatum ASTM D 695 45°
ASTM D 3410 90°
ASTM D 5449
ASTM D 5467
ASTM D 6484/D 6484M I1SO 527
SACMA RM 1
SACMA RM 6
9 | MakcumanbHoe HanpsbkeHne |TOCT 4648-71 0°
npu narnbel FOCT 25.604-82 45°
ASTM C 393/C393M? 90°
ASTM D 790
NCo 178
NCO 14125
NF T 57-105
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Ne X . HanpasneHue Bbipesku
apakTtepucTuka MeToguka ncnbitaHumn
n/n obpasua, rpag.
10 |MakcumanbHoe HanpsxeHne |ASTM C 273 -
npw casure B NockKoCTH ASTM D 3518/D 3518M
apMupoBaHus ASTM D 4255
ASTM D 5379
ASTM D 5448 NCO 1922
SACMA RM 7
11 | MakcumaneHoe HanpsxeHne |ASTM D 2344 0°
MpW MeXcrnonHom casure! ASTM D 2733 45°
ASTM D 5379/D 5379 M-122 90°
ASTM E 143
NCO 4585
NF T 57-104
SACMA RM 8
1 Xapaktepuctukn KM noa yrnom 45° onpenensitoTcs Ha OCHOBe 6uakcuanbHbIX AuaroHasrbHbIX
TKaHewn (+45°/-45°).
2 [pvmeHsieTcs ANs ogHOHaNpaBneHHON cxeMbl apMuposaHms MKM.

3.5.2  ¥Ynpyrne n npoyHocTHble xapaktepuctuku NMKM npy nOBTOPHO-CTaTUYECKUX Y
ONUTENBHBLIX  Harpy>KeHUsIX B UCXOOHOM  COCTOSIHUM  OMpenensoTcs B COOTBETCTBUM
C NepeyHeM N MeTogmKamMm UChbITaHWK, YkasaHHbIMK B Tabn. 3.3.

Tabnwuua 3.3
I'Iepeqel-lb onpepenaeMbiX XapakKTepucTtuk NMKM B NCXOOHOM COCTOAHUU N MeTOOUKUN
€ro NOBTOPHO-CTAaTUYECKUX U ANUTesNibHbIX Harpy)KeHMﬁ

Ne X o HanpaBneHue Bbipesku
apakTepucTuka MeToauka ucnbiTaHui
n/n obpasua, rpag.
Mpenen orpaHNYeHHON BLIHOCITMBOCTY ASTM D 3479 0°
npu pacTshxeHun Ha 6ase 2x10° ymknos®* | ICO 527 45°
2 |lMNpepen orpaHM4eHHOW BbIHOCMBOCTU FOCT 33°45 0°
npu cxatum Ha 6ase 2x10° uuknos?! MCO 13003 NCO 527 45°
3 |Mpeaen orpaHWYEHHOW BbIHOCIMBOCTH FOCT 33°45 0°
npu narmbe Ha 6ase 2x108 umknos?! MCO 13003 NCO 14125 45°
ASTM D 7774
4 |Tpepen orpaHNYeHHON BLIHOCIIMBOCTU FOCT 33°45 0°
npy MexcronHom casure Ha 6ase 26106 | ICO 13003 NCO 14130 45°
uuknos?!
5 |Mpeaen gonroBpeMeHHol npoyHocTy npu [FTOCT P 57714 0°
pacTsxeHun Ha 6aze 10° 4! ASTM D 2990 45°
1 Cm. cHocky 1 Kk Tabn. 3.2.

3.5.3 WcnbitaHns obpasuyoe KM npu nosbieHHOn TemnepaTtype 60 °C npoBogsatcs
Ons onpeaeneHnst XapakTepUCTUK, yKasdaHHbIX B NyHkTax 3 — 5, 8, 11 tabn. 3.2.

Mcxoas M3 npegnonaraemMblx YCOBUI akcnnyaTauun ncnoitaHns odpasuos NMKM moryT
NpOBOANTBLCH M NPW APYTNX 3HAYEHUSX MOBbILEHHbIX TeMneparyp.

3.5.4 WcnbitaHmsa Ha BogonornoweHne KM npoBogatcss B cooTBeTCTBUMM C 2.3.9
vactn Xlll «Matepuanbi».

BnunaHue Bogbl Ha ctonkocTb [1IKM onpegensetcs No U3MEHEHMIO XapaKTepUCTUK,
yKa3aHHblX B NyHkTax 3 —5, 7, 8, 11 T1abn. 3.2. [lNpegBaputenbHo ob6pasubl [MKM
nogBepratTCa  YCKOPEHHOMY  BO3OEWCTBMIO  BOAbl B COOTBETCTBUM  C METOAUKOW,
npueegeHHomn B 2.3.12 yactn Xlll «MaTepuanbi».

3.5.5 OOpasubl NErkoBECHOro 3anonHUTENS UCMbITLIBAIOTCS HA BOAOMNOINOLLEHNE U
Npy KPaTKOBPEMEHHOM HArpy>XeHUn And onpefeneHns  ynpyrux M NPOYHOCTHbIX
XapaktepucTuk. [lepedeHb onpefensemblXx XapakTepUCTUK W MEeTOOMKWM  UCNbITaHWUR
npveBefeHsbl B Tabn. 3.4.
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3.5.6 [Ona onpeoeneHnss BO3MOXHOCTM  npumeHeHna [IKM B KOHKpPETHbIX
KOHCTPYKUMAX WU U3OENUsaX MOryT YyYuUTbIBAaTbCA [OOMOMHUTENbHbIE XapakTepucTuKu,
yKkasaHHble B Tabn. 3.5.

3.5.7 B 3aBMCMMOCTM OT yCroBUIM aKcnyaTauum 40SMKHbI onpeaenaTbes:

BNUSHME Ha MeXaHNYeckne XxapakTepucTukm Macno-, HedpTenpoayKToB.;

BNUSIHWE Ha MEeXaHNYeCKMe XapaKTEPUCTUKM CONSIHOIO TyMaHa;

NHenHoe (06 bEMHOE) pacLuMpeHne 1 TENTONPOBOAHOCTb.

3.5.8 [lepeyeHb JONOMHUTENbBHBIX XapakTePUCTUK MOXET YTOYHATLCS Ha OCHOBaHWUU
pe3ynbTaToB NPOBEAEHHbIX UCTbITAHWUNA.

3.6 McnbiTaHns no onpegeneHnio TEXHOMOrMYECKUX XapakTePUCTUK.

3.6.1 WcnblTaHMs no onpefeneHnto TEXHONMOMMYECKNX XapaKTepUCTUK MNPOBOAATCS
ANna  onpegeneHnst TEXHOMOrMYHOCTU, T.e. CMOCOOHOCTM WMCXOAHbIX KOMMOHEHTOB —
apMUpYOLLNX MaTepuanoB U CBA3YOLLEro, nepepabaTbiBaTbCsl B KOHCTPYKLMIO (M3aenune) n3
MKM cnomowpbto BbIGPAHHOrO METoda M3roTOBMEHUSI (KOHTAKTHOrO  )OpMOBaHMs,
HanbINEHUs!, BaKyyMHOW MWHXeKuMn (meTogoM uHdy3mm, RTM-meTogamu), aBTOKNaABHOrO
dhopmoBaHusa, NpeccoBaHus, NynTpys3nm) c obecrnedeHneM CTabuibHOCTU U Haanexaiiero
KayecTBa M3roToBMeHUs.

3.6.2 Ana onpegeneHns TEXHOMOrMYHOCTU WCXOOHbIX KOMMOHEHTOB AOMKHbI
onpefensatbecs cnefyolme xapakTepucTuku:

BA3KOCTb CBSA3YIOLLErO;

TemnepaTtypa 3K30TepMUYECKON peakumm Npu nonMMmepusanmmn CBA3YLLEero;

Tabnwuuya 3.4
MNepeyeHb onpenensieMbIX XapakTepPUCTUK NerkosecHoro sanonHurens!
n MeToaoUKUN UcnbITaHUNU

Ne o
n/n XapakTtepuctumka MeToavka ncnelTaHui
1 |lpepenbHoe BOgONOrNoLeHEe FOCT 20869-75
NCO 2896
2 | Mogynb HopmanbHOW ynpyroctu FOCT 18336-73
FOCT 17370-712
ASTM E1875-13
ASTM D 1621
ASTM D 16232
3 |Mogynb caBura ASTM C 273
4 | Paspywatoulee HanpsbkeHue npu pactskeHun |FTOCT 17370-71
ASTM D 1623
5 | PaspyLiatoLlee HanpsKeHre nNpuy cxxatum FOCT 23206-78
ASTM D 1621
6 | PaspylwwatoLliee HanpsKeHue nNpu casure ASTM C 273
ASTM C393/C393M
1 [ns nerkoBecHOro 3arofiHMTeNnst Ha OCHOBE MaToB YNpyrMe M MPOYHOCTHbIE XapakTepPUCTUKM
onpepensitoTcst B HanpaeneHusix 0° n 90° B NNOCKOCTY yKNagku Mata, npu 3Tom HanpasneHue 0° opueHTMpoBaHo
BAOMb NOSIOTHMLLA MaTa.
2 YKkasaHHble CTaHOapThbl OMNPEAensalT MEeTod WCMbiTaHus o6pasuoB Ha pacTskeHue 6e3 yTouHeHUs
MeToZa onpegeneHust Moayns ynpyroctu.

Tabnwuua 3.5
MepeyeHb gononHuUTenbHbIX xapaktepuctuk NMKM n metoanku nx onpeageneHusi
[2\]/:"1 XapakrepucTtuka MeToauka mcnbiTaHun
MpepenbHas NPoOYHOCTL NPU PacTKEHUM- ASTM D 6415
cXaTtnn B TpaHcBepcanbHOM HanpasneHum ASTM C 297
2 | BsaskocTb pa3pyweHus (popmbl 1 1 2) ASTM D 5528-01 (popma 1), MeToa narmba 6anku
c ogHocTopoHHuM Hagpesom (ENF) (dopma 2)
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Ne .
/N Xapaktepuctuka MeToamka ncnblTaHni
3 | YpenbHas yoapHasi BA3KOCTb FOCT 4647-80
NCO 179
4 | lMon3y4yecTb NpuU pacTHKEHUN — CXaTUn FOCT P 57714
ASTM D 2990

cTeneHb 1 BpeMsi Nofimmepusaunm CBA3YHLEro;

BENUYMHA yCaaKu CBA3YIOLLLErO MPW ero nonmvepusauuu;

NponNUTLIBAEMOCTb 1 CMOSIOHAChILLLEHNE apMUpYIOLLIEro MaTepuana;

OTHOCUTENbHOE coaepxaHue casasytowero B [NMKM;

ponyctumas TonwuHa NKM npu HenpepbIBHOM (hOpMOBaHUK;

MakcumarnbHasi Temnepartypa n spemsi TepmoobpaboTkm NKM npu ropsiiem oTBEpXKAEHUM;

KONMMYECTBO TUKCOTPOMHbIX A06aBOK M CNocobGHOCTb obecneunTb ¢opmoBaHue
BEpPTUKanbHbIX MOBEPXHOCTEN.

3.6.3 [uHamunuyeckas BSA3KOCTb CMOrbl onpegensaetcs no metoanke ASTM D2196-05
nnn FOCT 1929-87.

3.6.4 TewmnepaTtypa 39K30TEPMMYECKON peakunn npu noriMmMepusauumn CBA3YIOLLEro
onpepensetcs B cootBeTcTBUM ¢ TOCT 21970-76 (UCO 584).

3.6.5 CreneHb 1 Bpems NONUMEpPM3aLMM CBA3YIOLLErO ONpeaensitoTcd TeMmnepaTypon
cTteknoBaHusi B cooTtBeTcTBUM € NCO 11357, Bpemss nonumepusaumm CBA3YHOLLErO
(kenatuHuzauun) — NOCT 22181-91 (MCO 2535).

3.6.6 Ycapgka cBga3syoLero npu ero nonumMepusaumm onpenenseTcs B COOTBETCTBUM
¢ MOCT 18616-80 n UCO 2577.

3.6.7 [MponnTbiIBaeMOCTb M CMOJSIOHAChILWEHNe apMmupylowero matepmana (oueHka
CKOPOCTW MPONUTKN AN CPaBHUTENbHbBIX UCMbITAHMI) N CMOSIOHACbILLEHME onpeaensoTca
no MeToAMKaMm, ykasaHHbIM B MyHKTe 2 Tabn. 3.2.

3.6.8 OtHocuTenbHoe cogepxaHue ceasytowero B [NKM onpegensieTcst no metogukam,
yKa3aHHbIM B NyHKTE 2 Tabn. 3.2.

4 OB bEM U BUAbI UCMbITAHUUA TUMOBbLIX KOHCTPYKLIUA N Y31OB

4.1 TunoBble KOHCTPYKUMM U y3Mbl OMKHbI NpeacTaBnATb CO60M OCHOBHbIE CBA3M U
3NEMEHTbI KOPMYCHbIX KOHCTPYKUMIA, UMETb MpeacTaBUTENbHbIE pasmMepbl 1 obecneymBaTb
BO3MOXHOCTb WX W3rOTOBMEHUS  C MUCMOMb30OBaHMEM BbIOpPAHHOW TEXHOMorMm  Ans
NoATBEPXKAEHUA TOro, YTO AaHHAas TEXHOMNOTMS MOXET MPUMEHATbCS ONS M3roTOBIEHUS
KOPNYCHbIX KOHCTPYKUui € obecnedyeHneMm CcTabunbHOCTM TEXHOMOrMYecKoro npouecca wu
Hagnexallero Ka4yecTsa U3roToBrneHus.

4.2 TunoBble KOHCTPYKUMW UM y3Nbl W3rOTaBfMBAKOTCA W3 3asBfIEHHOro Ans
npusHaHua MKM, B T.4. C MCMNONb30BaHMEM FErkOBECHOro 3anofiHUTENs MO TEXHOMOruu,
Bbl6paHHOM C y4eToMm 2.6.

B coctaBe TMNOBLIX KOHCTPYKLMIA 1 Y3N0B MOryT ncnonb3oBatbes NKM Ha ocHoBe apyrux
apMupylowmnx matepmanos, OANHAKOBOW C 3asdBfeHHbIM Ans npusHadna NMKM xumudeckon
npupoaoun, n Ha Tom xe caasytoem. MNMpu atom 3t NMKM gormkHbl 6b6ITe NPU3HAHBI U MOTYT
NpoxoanTb Npoueaypy NpusHaHNA ogHOBPEMEHHO ¢ nepsbiM MNMKM.

4.3 MsrotoBrneHve TUMOBLIX KOHCTPYKUMA WU  y3rOB [OOMKHO NPOBOAUTHLCA
B COOTBETCTBMM  C BEAOMOCTSIMA  KOMIJIEKTOB  KOHCTPYKTOPCKOM W TEXHOOMMYECKOn
OOKyMeHTauuu.

4.4 B cocTaB TUMNOBLIX KOHCTPYKLMIA N Y3I0B B HACTOSILLEN NporpamMmMe BKITHOYEHbI:

OLHOCIONHbIE NNACTUHbI,

TPEXCrOViHbIE NMAaCTUHbI;

6ankn Habopa M-o6pasHoro npodhuns;
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y3€en CTbIKOBOrO COegMHEHUS;

y3en T-o6pasHoro coegnHeHus.

4.5 OpaHocnonHble NNacTUHbI U METOAMKA UX UCTbITAHWUIA.

451 OpHocnovHble nNacTUHbl KU3roTaBnMBarTcd M3 paccmaTtpuBaemoro [MKM
3a4aHHON CTPYKTYpbl apmupoBaHusa (cM. 2.1 1 2.2) ¢ yknagkon NosIoTHULLA apMUPYIOLLLEro
mMartepuana BAonb ANTMHHOW CTOPOHbI NMITACTUHbI.

45.2 M3rotoBneHne nnactmH Npou3BOOUTCS C MOMOLLBI BblOpaHHOW TexXHOMormm
N3roToBneHuns (cm. 2.6) B ABYX MNOMOXEHNAX — B TOPU3OHTaNIbHOM U BEPTUKANbHOM, MO O4HOM
nnacTuHe B KaXaom nonoxexuun (cMm. puc. 1). B nepBom nonoxeHuu pasmepbl NAacTuHbI
OOIMKHbI BbITb He MeHee 1500%x1000 MM, BO BTOPOM NonoxeHun — He meHee 2000x1000 mm,
npu4em ASIMHHas CTOPOHa A0SMKkHa OblTb OPMEHTUPOBAHA B BEPTUKANbHOM HanpaeneHuu. B
oboux cny4vasx TOMWMHA NAAacTUH JOIMKHA ObITb paBHa 10 Mm.

Mpn W3roTOBNEHMM BEPTUKANbHOW MNNACTUHbI OObEMbI MPUMEHEHUSI TUKCOTPOMHbIX
0obaBoK W knesa (4ns  3aKpenneHust Cyxoro apMupylolwero martepuana B criyydae
NCMOSb30BaHNSA TEXHOITOTUIA BaKyyMHOW MHXEKLNN) OOIMKHbI OblTb CTPOro OrpaHnYeHbI.

4.5.3 W3 nnactuH M3 Tpex pasHbiX pPanoHOB (BOMM3N KOPOTKMX CTOPOH MAacTUHbI U
nocepeavHe) BbipesarTcsa obpasubl B Buae npmam (CM. puc. 2):

OnS UCnbITaHWUA Ha cTaTudecknin narnd B cootseTcTBum ¢ TOCT 4648-71, TOCT 25.604-79
pasmepamu 200%20 mm no 10 WT. AN KaKO0ro HanpaBneHns apMMpPoBaHUS;

AN UCNbITaHWA Ha MEXCINOWHbIN caBur pasmepammn 60x10 mm, Takke no 10 wT. gnga
KaXkoro HanpaeneHns apMupoBaHns;

ans onpegenexHnst nnotHoctn B cootBetcTBum ¢ FOCT 15139-69;

ans  onpegeneHns OTHOCUTENBHOIO  COAEMKaHWUs  CBA3YIOLLEro MO MeToauKam,
yKasaHHbIM B NyHKTe 2 Tabn. 3.2.

Bepx
S10
Paition 3
S10
Pation 3 s — — — — — — — — o—
§ Pation 2 §]
g | <
5 Pation 2 e
S
Pation 1 Pation 1
1000
1000

Huz

Puc. 1
OpHocnonHble nnactuHbl NMKM ropusoHTanbHow (cresa) u BepTukanbHon (cnpasa) OpMOBKU
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454 MonoBmHa o6pasuoB AnA UCMbITAHUA Ha M3rMG (N0 TPEXTOYEYHOW cxeme) u
MEXCITONHBIN COBUI UCNbITLIBAOTCA NPU KPAaTKOBPEMEHHOM Harpy>XeHuu, BTopasi NonoBnHa —
npv NOBTOPHO-CTAaTUYECKOM HarpyXeHum B COOTBETCTBUWM CO CTaHOapTOM, nNpusHaHHbIM PC,
Ha 6ase 10* uuknos npu 50 % YPOBHS HArpy>XEHHOCTM OT cpeaHel BENUYUHbLI PaspbIBHON
Harpysku, onpegeneHHon no pesynbTatam cTaTMyeckux ucnelTaHuin. B Tom cnyvae, ecnu npu
NMOBTOPHO-CTATUYECKMX WUCMbITAHUAX paspyweHve obpasua He npousowrno, TO ero
NCNbITLIBAIOT 4O paspyLLUEHNs NPy KPaTKOBPEMEHHOM MPUSOXEHUN Harpy3ku.

4.6 TpexcnorHble NIacTUHbl U METOAMKA X UCTIbITAHWUNA.

4.6.1 B TpexcrnonHbIX NnacTuHax HecylumMe Criou N3rotaBnmBaloTCA U3 MPU3HAHHOMO
MKM 3apgaHHOM CTpykTypbl apmupoBaHust (cMm. 2.1 un 2.2) ¢ yknagkon nosoTHULWA
apMupyioLlero maTepuana Baosib ANMMHHON CTOPOHbI NacTuHbl. B kavyecTBe cpeagHero crnos
NPUMEHSIETCA MPU3HAHHBINA NErKOBECHbIN 3anofiHuTeNb, N0 3anonHUTENb, KOTOPLIA yXe
npusHaH n umeet CeugeTenscTBo 0 TunoBom ogobpeHunm Peructpa (CTO). B cnyvae
NPYMEHEHNS NONUBMHUNXNOPMAHOrO neHonnacta tvna MBX unu neHononuypeTtaHa ero
NMNOTHOCTb AomkHa coctaBnAaTb 100 — 150 kr/m3.

4.6.2 WsrotoBneHune TPEXCNOMHbIX nracTuH aHarnormyHo N3roTOBJIEHUIO
OAHOCIONHbIX (CM. 4.5.2). Paamepbl nnactuH ans AByX NOMOXEHUN hopMOBaHUST OOIMKHbI
ObiTb He meHee 2000%1000 mm. [lMpyn 9TOM TONWMHA HECYLUMX CIOEB [OMMKHa ObITb
paBHa 4 MM, a TonwmHa cpegHero cnod — 40 mm.

4.6.3 W3 nnacTuH 13 Tpex pasHbiX panroHOB (BOGMM3M KOPOTKMX CTOPOH MNAaCTWUHbI U
nocepeanHe) BbipesatTcsa obpasubl B Buae npmam (cMm. puc. 3):

Onsa  ucnblTaHuMi Ha u3rmMb B cootBeTcTBUM ¢ ASTM  D790/ASTM  C393/C393M
pasmepamm 750%x50x48 MM No 6 WT. ANSA KaXKA0ro HanpaeneHns apMnMpoBaHus;

Onst Npy UCnbITaHUM MeTodoM u3rmba KopoTkon 6Ganku B cooTBeTCTBMM C ASTM
D2344/SACMA SRM 8R pasmepamn 300x50%48 MM no 6 WIT. ANSA KaXO0ro HanpasfeHus
apMMpoBaHus.
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HUcnoimanust na uz2uo

Mpuzma 200 x 20 x 10 um
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Hcnvimanust na mMexccaoinsiit cosue
Tpuzma 60 x 10 x 10 um
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Onpedenenue nIOMHOCMU U OMHOCUMETBHO20 COOEPHCAHUS CBAZVIOUE20
Ky6 10x 10 % 10 mm

10:0:45

0GB

Puc. 2
O6pasupl NMKM ans ¢unsmko-mMexaHM4eCkuX UCNbITAHUA B UCXOOHOM COCTOSIHMM, Bblpe3aHHbIe U3 NIacTuH
ropu3oHTanbHOW 1 BepTHKanbHOM (oOpMOBOK (CM. puc. 1)
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Henamanua wa us2ub
Mpusma 750x50x48

50+0,15

22011

480,15
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Henomawua Ho uzeub
lMpusma J00X50x48

50£0,15

300417

482015
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Puc. 3
O6pasupl NMKM ans drsnko-mMmexaHU4ecknx UCNbITaHUM B UCXOLHOM COCTOSIHUN, Bblpe3aeMble U3 TPEXCIOMHbIX
NNacTuH ropM3oHTanbHON 1 BepTUKanbHON hopmoBok (cM. 4.6.1 n 4.6.2)

4.6.4 TlonosBuHa 0bpa3yoB Ha M3rnb (MO YETLIPEXTOYEYHON CXEME) U YKOPOUEHHbIV
n3rmb (N0 TPExXTOYEYHOW CXeme) WCMbITbIBATCA MNpPU KPATKOBPEMEHHOM MPUITOXEHUN
Harpysku, BTOpas MNOSIOBUHA — MpWU MOBTOPHO-CTATMYECKOM Harpy>eHun B COOTBETCTBUM
C NPU3HaHHBLIM CTaHOapTOM WUnK oaobpeHHon PC meTtoamke Ha 6ase 10* umknos npu 50 %
YPOBHE Harpy>eHHOCTU OT cpeHe Benu4YMHbl pPaspbiBHOW Harpysku, onpeaeneHHom
no pesynbTaTam CTaTU4ECKUX UCMbITaHUI. B Tom cniyyae, ecnu npyv NOBTOPHO-CTATUYECKUX
ncnbITaHUAX paspyLleHne obpasua He NPOM3OoLLO, TO €ro UCMbITbIBAKT A0 paspyLueHnst npu
KpaTKOBPEMEHHOM MPUIOXKEHUN Harpy3Ku.

4.7 Banku Habopa [M-06pasHoro npoduns n meToguka Mx UCMbITAHUN.

4.7.1 bankn Habopa [1-06pasHoro npodunsa CoCToAT U3 NPUCOEOMHEHHOrO NosAcKa,
3anonHuTens (cepaeyHuka) npodwung, ero obdopmoBKKM, nepexogsllend BO dnaHubl, w
AONOMHUTESbHBIX 3NEMEHTOB B BUAE KHUL, BpakeT U HaknagokK, KOTopble YyCTaHaBMMBalOTCA
ONA  nogkpenneHns npodunsa B MecTax MNPUOXKEHUST COCPEAOTOYEHHbIX Harpy3ok npu
ncnblTaHnax 6anok Ha narmnb (cm. puc. 4).

MpucoenmHeHHbIN NOSICOK U 06chopmoBKa Npouns BbINONHAETCA U3 ucnbityemoro NKM
Ha OCHOBE OOHOro apMMUpPYIOLLIEro MaTepuarna ¢ 3agaHHON CTPYKTypon apMmpoBaHus (cm. 2.1
n 2.2), 3a UcknioveHnem brnakcmanbHbIX gMaroHanbHbIX TKaHEN 1 MaToB, MO0 Ha OCHOBE ABYX
ucnboityemblx KM ¢ pasHbiMn  apmupylowiumm  maTepuanamu. B nocnegHem crniyvae
oTHocuTenbHoe codepxaHue atux NMKM oTHocuTenbHO Apyr Apyra AOMKHO ObITb yKasaHo
B paboyent n KOHCTPYKTOPCKOM OOKYMEHTauuMmM Ha u3roToBrieHue aTtux 6anok. B kayvectBe
3anonHuTens (cepaeyvHvka) npouns NpUMeHAETCS NONMBUHUIXITOPUAHbBIA NeHoNAacT Tuna
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MBX unu neHononuypetaH nnoTHocTbio 80 — 150 kr/m3, koTOpble JOMKHbI ObiTb MPU3HAaHbI
Peructpom.

Bankun nmetoT BbICOTY 3anonHuTens (cepaeyHuka) 150 Mm 1 TonwmHy NnpnucoegmHeEHHOro
nosicka 12 mm (cm. puc. 4).
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Puc. 4
O6wwuin Bug 6ankn Habopa M-o06pasHoro npoduns Anst UCMbITaHUA MeTOA0M 13rnba KopoTkon Gankm
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4.7.2  WsrotoBneHne 6anok NnponsBoAnNTCS B COOTBETCTBUMN C NPUHATON TEXHOSOMMEN
narotoBneHnsa (cm. 2.6). Npu 9TOM M3roToBRAEHME KHUL, UX NpudopMoBKa M HacOpMOBKa
HaKNagoK B MecTax MNOAKPENnNeHNns MOXeT MNPOU3BOAMTLCA METOAOM  KOHTaKTHOro
dopmoBaHus.

4.7.3  banku nsrotasnmeatotca grnvnHon 800 MM UcnbiTaHUM METOLOM M3rnba KOPOTKON
Ganku no TpexToyevHon cxeme Ha nponete 700 mm no meToauke, ogobpeHHon PC. Harpyska
K 6ankam npuknagbiBaeTca Co CTOPOHbI NPUCOEANHEHHOTO Mosicka.

Bankn usrotaenuBatoTCca B KonuyectBe 6 wWT. [lonosnHa 6anok ucnbITbIBAETCS Npu
KpaTKOBPEMEHHOM MPUIIOXKEHWM Harpy3kM OO0 paspylleHusi, BTOpas NOMoBUHA —
noaBepraeTcsi MOBTOPHO-CTATUYECKMM UCTbITaHUAM Ha 6a3se 10% uMKnoB Npu MakcMarnbHOM
3HaYeHUN Harpysku B LUukne, paBHoM 50 % OT cpegHen BENUYMHbI paspyLUatoLen HarpysKku,
onpeaeneHHon nNo pesynbTaTam CTaTUYECKUX UCTMbITaHMI Banok.

4.8 Y3en CTbIKOBOro COeANHEHUS N METOAMKA €ro UCMbITaHWN.

4.8.1 Y3en CTbIKOBOro coeaMHeHusi NpeacTaBnseT cobon coegmHeHne gByX NracTuH
TonwmHon 10 MM C MOMOLLBbIO ABYXCTOPOHHUX Haknagok 6e3 pasgenkum Kpomok (cMm. 5).
MnacTvHbl 1 coeauHUTENbHbIE HAKNaaKM n3rotaBnmearoTca M3 ceptuduumpyemoro NKM Ha
OCHOBE O[HOrO0 apMupylowero matepuana c 3agaHHOM CTPYKTYpon apmupoBaHus (cm. 2.1
n 2.2), 3a NcknyeHnem bnakcmanbHbIX AnaroHarnbHbIX TKAHEW U MaTOB.
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Y3en CTbIKOBOrO COeAMHEHUS A1 UCTIbITAHUA Ha pacTsikeHne
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4.8.2 M3roToBrneHne nnactmH ©n  HapopMoBKa  COEOMHUTESNbHbLIX  Haknagok
NPOn3BOANTCA B COOTBETCTBUU C MPUHATOW TEXHOMOrMen WU3roToBreHus — MeTogamu
WHAY3UM UM KOHTaKTHOro ¢popmosaHng (cM. 2.6). MNMpu 9TOM B 3aBUCMMOCTU OT TOrO, Kakasi
TEXHONMOrMA MPOXOAUT npouedypy npusHaHua Pernctpom, nnactvHbl MOryT ObiTb
N3roToBNeHbl MeToaoM WHPY3nM, a HadpopMOBKa COEAUHUTENbHbLIX HaKMagoK — MeToaoM
KOHTaKTHOro hopMoBaHus, 1 HaobopoT.

4.8.3 Y3en CTbIKOBOrO COE€OVHEHUs W3roTaBfMBaeTCA B Konu4yecTsBe 6 LWIT. Ans
UCMbITAHUN Ha pacTshkeHne no metoauke, ogobpeHHon Peructpom. lNMonosuHa obpasuos
Y3N0OB UCMbITbIBAETCS NPU KpaTKOBPEMEHHOM NPUNOXKEHUM Harpy3Kkn 40 paspyLLeHus, BTopas
NoONoBMHa — MoABeEpPraeTcsi NOBTOPHO-CTATUYECKUM UCMNbITaHMSAM Ha 6ase 10% uuknos npwu
MakCUMarnbHOM 3Ha4YeHWM Harpyskm B uukre, paBHOM 50 % oOT cpegHen BenNUYMHbI
pas3pbIBHOM Harpysku, onpedesieHHoW Mo pesynbTaTtaM CTaTUYecKUX WCMbITaHUW yana.
B cnyyae, ecnn npu NOBTOPHO-CTAaTUYECKMX WUCMbITAHUSAX  paspylleHne obpasua
He NPOWN30LLNO, TO ero UCMbITLIBAT A0 paspyLUeHUa Mpu KpaTKOBPEMEHHOM MNPUNOXKEHUU
Harpysku ons ornpeaeneHnsa octaTouHOM MPOYHOCTMU.

4.9 Y3en T-obpa3Horo coeaAMHeHNs1 U1 MeToauKka ero UCnbITaHWNA.

49.1 VYsen T-obpasHOro coeavHeHWs npeacTaBrnsieT CoeguHeHue ABYX MnacTuH
TonwmHon 10 MM C nomoLbo MPMEOPMOBOYHBIX YroNbHUKOB (CM. puc. 6). MNMnactuHbl n
NPUGOPMOBOYHBIE YrONbHUKN M3roTaBnuearoTca U3 ucnbityemoro NKM Ha ocHoBe ogHOro
apMupylolero martepvana C 3afaHHOM CTPYKTYpon apmupoBaHua (cm. 2.1 un 2.2),
3a UCKNYeHneM BruakcnanbHbIX AMaroHanbHbIX TKAHEN 1 MaToB.

4.9.2 Bblbop TEXHOMOrMW W3rOTOBIIEHMS MNACTMH U NPUGOPMOBKA YrONbHUKOB
NPON3BOANTCS aHaNIOrMYHO y3ny CTbIKOBOro coegnHeHuns (cm. 4.8.2).

4.9.3 [nda ncnbiTaHWiA Ha paBHOMEPHLIN OTPbIB MO 0g4obpeHHon Pernctpom meTtoguke
y3en T-o6pa3Horo coegMHeHus N3roTaBnMBaETCs B Konn4yecTse 6 WT. (CM. puc. 6). NonoBuHa
o6pasuoB y3noB WUCMbITbIBAETCA MNPU  KPaTKOBPEMEHHOM MPUIOXEHUM Harpyskun OO
paspyLleHus, BTopasd NonoBuHa — MoABepraeTcs NMOBTOPHO-CTAaTUYECKUM UCMbITAHUAM Ha
6ase 10* UMKNOB NPY MaKCUManbHOM 3Ha4YeHUN Harpysku B LUKne, paBHoM 50 % oT cpeaHei
BENUYMHBI Pa3PbIBHOW Harpysku, onpenerieHHon no pesynbTaTaM CTaTUYeCKUX MCMbITaHUM
y3na. B Tom cnyyae, ecnuv npu npoBegeHUn NOBTOPHO-CTAaTUYECKUX UCTIbITAHNIA pa3pyLleHne
obpasua He NPoOM30LWIO, TO €ro MCMbITbiBAlOT A0 paspylleHus npu KpaTKOBPEMEHHOM
NPUNOXEHWUU Harpysku 0 paspyLleHns aAng onpegeneHns ocTaTouHOW MPOYHOCTMU.
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Y3en T-06pasHoro coeAnHeHVs! ANs UCMbITaHW Ha PaBHOMEPHBI OTPbIB
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5 BHECEHUE U3MEHEHWIA B MPOrPAMMY UCTbITAHUNA

5.1 MpeanoxeHns NO0 BHECEHNIO U3MEHEHUI HaNPaBNATCA MPOeKTaHTaMu CydoB
13 MNMKM, npeanpmsatusMmm (M3roToBUTENAMU), 3aHUMAIOLLINXCS U3rOTOBNEHNEM KOHCTPYKLMI U
“3penuin U3 3TMX MaTtepuanos, a Takke APYrMU 3aMHTEPECOBaHHbIMK OpraHv3auusivu,
C COOTBETCTBYHOLUMM TEXHUYECKMM OOOCHOBAHMEM HEODXOOUMOCTU BHECEHUSI LaHHbIX
M3MEHEHUN.

5.2 MpegonoxeHHble W3MEHeHUs1 paccmatpuBatoTcs Peructpom u B crydae
0406peHNss BHOCATCA B NporpaMmmy UCMbITaHWNA.
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OBPA3EL|, MPOTOKONA UCMbITAHUA

1 OBLIUE CBEOEHUA
1.1 OGbBEKT UcnbiTaHUM

(onucaHue (HanmeHoBaHUE) 06bEKTa U €r0 XapakTepUCTUKK)

1.2 Bwupg ucnbiTaHuin

(HaMMeHOBaHV]e MeToAa UCMbITAHUIA CO CCbINKOW Ha AOKYMEHTbI, B COOTBETCTBUM C KOTOPbIMU MPOBOAUMUCH I/ICI'IbITaHMFI)

1.3 OcHoBaHve Ans NpoBeAEHUsT UCTIbITaHUA

(Homep KOHTpakTa, HaumeHoBaHue n agpec 3a|<asqw<a)

1.4 Ha ucnbiTaHusx npucyTcTBOBanu
(PNO v pomkHOCTM NpeacTaBUTENEN 3akasunka Unu odurumanbHbIX NpeacTaBuUTeneit ynonHOMoOYeHHoW HabnohatoLLei opraHusasmnm)

1.5 [ata nocrtaBku

1.6 Tlepuog ucnbiTaHun

(naTa npoBefeHUs UCTbITAHWIA)

1.7 MecTto npoBeaeHNs UCMbITaHUN

(HaMmeHoBaHVe U agpec ucnbiTaTensHol nabopatopuu (U1))

1.8 Ycnosusi npoBeeHNs UCMbITaHUI

(ycnoBumst okpyatoLen cpeabl Npy NpoBeAEHUN UCTIbITaHWUIA)

2 WUCNbITATENLHOE OBOPYAOBAHMUE U CPEACTBA U3MEPEHUN

2.1 WcnbiTaTenbHoe obopyaoBaHune
(nepeyeHb MCNONb30BaHHOO MCMblTaTeNIbHOrO 06OPYAOBaHWS, AaTa nocrneaHen atTecTaumm, HoMepa aTTecTaToB U CPOK AencTBus)

2.2 CpepacTtea M3amepeHuin
(nepeyeHb MCMoNb30BaHHbIX CPEACTB U3MEPEHWIA, UX METPOSIOTUYECKME NacMNOPTHbIE XapakTepUCTUKK, AaTbl NOCNEAHUX KanMbpoBOK (NOBEPOK),

HOMepa cepTUUKaTOB (CBMOETENLCTB O KAaNMBPOBKE) U CPOKU OEUACTBUS)

3 OOKYMEHTAUMUA

YkasbiBaeTcs nepeveHb HOPMaTUBHOW M TEXHUYECKOW AOKYMEHTaLMM, CMOMNb30BaHHOWM NPY UCTbITAHUAX (TEXHUYECKoe
3afaHvie, nporpaMma, METOAUKN UCTIbITAHUIA U U3MEPEHWI, CTaHaapTol, TY nT1.4.).

4 TMPOLERYPA UCNbITAHUN (no Tpe6oBaHuIo 3aKa3umnka)
YKasbIBaeTCs kpaTkoe onucaHve npoueaypbl UCMbITaHUA, BKITHOYAs YCNOBUS UX NPOBeAEeHUs (Temneparypa, BNaXHOCTb U T.4.).

5 OTKNOHEHUA

(nepeyeHb OTKMOHEHWI OT MPOrPaMMbl M METOAMUK UCTIbITAHNIA 1 U3MEPEHUIA)

6 MPOBbI

(nepeyeHb BbIMOMHEHHbIX paboT)

7 PE3YNbTATbI UCMNbITAHUA

YkasbIBaloTCs pesynbTaThl MCMbITaHUA B BUAE, OTBEYAOLLEM Tpe6OBaHVIHM 3aKas34yuka C ykasaHuem ,D,Ol'lyCKaeMOVI BENNYUHbI
NOrpeLHoCTn pac4eToB.

8 3AKNIOYEHUE

MHCt)OpMaLWIﬂ 0O nony4yeHun pesynbTaToB MCMbITaHUA B NOMTHOM OGbeMe B COOTBETCTBUN C TpeGOBaHMﬂMM 3aKas4duka.

9 MNPUNOXEHUE
YKa3blBalTCs NCXOAHbIE AaHHble 06paboTkn pe3ynbTaToB UCMbITaHWM 1 Apyras Heobxoammas nHdopmauus.

MpumeyaHwue: 1. No TpeboBaHmMio 3aKa3unka nepedeHb MHDOPMaLMK, CoAepXaLlencs B pasaenax npoTokona MoxeT ObiTb
pacLuMpeH.
2. Pe3ynbTaTtbl UCMbITAHUIA OTHOCATCS TOMbLKO K O6GbeKTaM, npoLueawM UCMbITaHus.
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