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NEPEYEHb U3BMEHEHMW!
(n3meHeHuns cyrybo pefakuMoHHOro xapakrepa B lNepeyeHb He BKOYaTCS)

N3meHaemble UHopmauusa no Ne n nata HaTta
NyHKTbI/rNaBbl/pasgens N3MEHEHUSM LMpPKYNsSpHOro BCTYNNeHns
n1McbMa, KOTopbIM B cuny
BHEeCeHbl
N3MEeHeHUs
Yacts |, Tabnuua 5.2.2.1 | PegakumoHHasi npaeka — 01.01.2022

oT 28.02.2022:

yCTpaHeHa onevaTka B rpadge
«O0LLee KonnyecTBo
obpasuoB OT nNnaBku/napTnm
Tpy6» cTpoku «McnbiTaHne Ha
CTOD? cBapHOro coeguHeHus
(5.2.2.4,5.3.4.4.2)»

! NameHeHWs1 1 [OMONHEHUS!, BHECEHHbIE MPU NEPeu3faHnu U NyTem BbiNycka HOBbIX BEPCUIA HA OCHOBaHWUM
LIMPKYMSPHBIX MUCEM UMW U3MEHEHWI peaKkLMOHHOTO XapakTepa.
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YACTb I. MOPCKUE NOABOAHbLIE TPYBOMNPOBOAbI

1 OBLWME MNOJNTIOXKEHUA

1.1 OBJIACTb PACINPOCTPAHEHUA

1.1.1 TpeboBaHusa HacToswwen YacTu NMpaeun knaccudmkaumm n NOCTPONKN MOPCKMX
noaBoAHbIX Tpybonpoeoaos (aanee — MNpasuna MIMNT) pacnpoctpaHsatoTca Ha Tpybonposoabl,
NpoeKkTupyemMble, CTPOALLMECA W 3IKCnnyaTupyemble B MOPCKUX akBaToOpusx, NOABOAHbIE
nepexoabl y4acTKOB CyXOMyTHbIX MaructparbHbiX TPy6onpoBodoB A0 Brvkanwmx oT ype3oB
BOAbl 3anOpHbIX YCTPOWCTB, TPaHCMNOPTUPYIOLWLME XUakue, razoobpasHble U MHorogasHble
yrneesogopodbl, a Takke  Opyrme  cpefbl,  CrocobHble  TPaHCMoOpTUPOBATLCA
no Tpybonpoeogam.

Mpn npoBegeHun TexHn4yeckoro HabnogeHusa kpome Npasmn MIT Poccuncknin mopckom
pernctp cygoxoactBa (ganee — Peructp) ucnonb3yeT PyKoBoACTBO MO TEXHUYECKOMY
HabnaeHMIO 3a NOCTPOMKOW M IKCMnyaTaumen MOpCKMX NoABOAHbLIX TPybonpoBoaoB (oanee —
PykoBogcteo MIIT), PekomeHgaumMm no NpPOEKTUPOBAHWUIO, MOCTPOMKE M 3SKcnnyataumm
MOPCKMX MoaBoAHbIX Tpybonporogoe (goanee — PekomeHgauun MIT), Hopmbl 1 npaBuna
HauMOHarnbHbIX OPraHoOB TEXHUYECKOrO Haa3opa.

1.1.2 B kaxgomM KOHKpETHOM crlydae obbeM TexHudeckoro HabniogeHus Perunctpa
oroBapuBaeTCsl CrneumarnbHbIM COrfnawleHnem C Brnagenbuem Tpybonposoga w/wnu
opraHusauuen, 3aHUMaloLWencs ero aKcnnyatauuen, W CornacoBblBaeTCs, B criyyae
Heob6xoaNMMOCTK, B HaLMOHAlNbHbIX OpraHax TEXHWYECKOro Hagaopa.

1.1.3 MpaBuna MIT He pacnpocTpaHsAlTCa Ha rMbkMe wnaHru. Mmbkne wnaHrum
OOJKHbI oTBevaTb TpeboBaHuam pa3g. 6 yactm VIl «Cuctembl n Tpybonposoabi» Npasun
Knaccugukaumm n nocTpomkM MOPCKMX cynoB. B 3aBMCUMOCTUM OT YCNOBUW NPUMEHEHMUS K
MbKMM WnaHram B cOCTaBe MNoABOAHbLIX TpybonpoBoAoOB MOryT ObiTb NpeabsBreHbl
AononHuTenbHble TpeboBaHmsS.

1.1.4 TpeboBaHua, cogepxawmecsa B llpasunax MIT, oTHocATCa K cocTaBy
AOKYMEHTaUMM Ha MOpCKne NoaBogHble TpybonpoBoabl, obbemam OCBUAETENbCTBOBAHUN,
NMPOYHOCTU, MaTepuanam 1 ceapke, yCTOMYMBOCTM Ha FPYHTE, 3almTe OT Koppo3un, cnocobam
yKnagku, BenmyuHe 3arnybrneHms B AOHHbIV FPYHT B 3aMep3atoLLmX akBaToOPUsIX, UCMbITaHMAM,
aKcnnyataumm n oueHke 6e30MacHOCTM MOPCKMX NOABOAHLIX TPYH6ONpOoBOAOB.

1.1.5 Mpasuna MIMT  nNpuUMeHUMbl K OOHOHUTOYHBIM,  MHOFOHUTOYHbLIM
Tpybonposogam u Tpybonposogam Tuna «Tpyda B Tpybe».
1.1.6 MpaBuna MIMT MOryT MPUMEHATBCA K  CYLLECTBYIOWWM  NOLBOOHBIM

TpybonpoBodam, MOCTPOEHHbIM 06e3 TexHuveckoro HabniogeHuss Perncrtpa, € uenbio
npoBeaeHNa OCBUAETENbCTBOBAHUA TEXHUYECKONO COCTOSIHUA W OLEHKM BO3MOXHOCTU
npucBoeHus kracca Peructpa.

1.1.7 Pernctp moxeTt gaTtb corfacMe Ha NpuMEHEHWEe MaTepuanoB, KOHCTPYKLUMN,
YCTPOWCTB U U3Jenuin uHblX, 4em npegycmMmoTtpeHsl MNMpasunamu MIMT, npyn ycrnoBuu, 4TO OHU
ABNATCA OAMHAKOBO 3(MMEKTMBHBIMU MO OTHOLWIEHUIO K onpeaeneHHbim B Mpasunax MIMT.
B ykasaHHbIX cnydasx Peructpy AormkHbl OblTb MpeAcTaBrieHbl AaHHble, MO3BOoNsLme
YyCTaHOBUTb COOTBETCTBME 3TUX MaTtepuanos, KOHCTPYKLUUIA, YCTPOUCTB U U3OENNA YCIOBUSAM,
obecneymBatoLLm 6€30NacHOCTb TPAHCNOPTUPOBKM CPeA Mo NoABOAHbLIM TpyBGonpoBoaaMm.

1.1.8 B cnyvae, nsnoxexnHom B 1.1.6, Pernctp BnpaBe notpeboBatb NpoBedeHus
crneumanbHbiX  WCMbITAHWA, a TakkKe COKpaTUTb CPOKUM  Mexay nepuognyecKkumu
OCBUOETENBCTBOBAHMAMMN UMW YBENUYUTL 0O0bEM 3TUX OCBUAETENLCTBOBAHWN.

1.1.9 lMoasogHble TpybonpoBoabl, BbINOMIHEHHBLIE NO APYrMM HOpMaMm, NpaBunam unu
cTaHgapTam, MoryT 6bITb 0f00peHbl Pernctpom anbTepHaTUBHO WM B AOMOSIHEHWE K
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Mpasunam MIT. B o6oCHOBaHHbLIX cry4asx TpybonpoBOAbl OOMKHbI ObiTb NpUBEAEHbI

B cooTBeTCcTBUE C TpeboBaHuamu MNpasun MIT B cpoku, cornacoBaHHble ¢ Pernctpom.
1.1.10 MNpn npoekTMpoBaHWKW, CTPOUTENBCTBE W  3KCOnyatauuum  MNOABOOHbLIX

Tpy©0onpoBOAOB AOMKHbBI ObITh Yy4TEHbI NPUMEHUMbIE TPEOOBaHNA HAUNOHANbHbIX HAA30PHbIX

opraHos.
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1.2 TEPMUHbI U ONPEAENEHUA

ATMocdepHasa 30Ha -— yvacTb Tpybonposoda, pPacrnoniOXeHHas Bbile 30Hbl
BCMsecka.

BennynHa 3arnybneHusa — pasHOCTb MeXAy YPOBHAMM pPaCMOSfiOKEHUSI BEepXHEWN
obpasytoLlern TpybonpoBoga 1 eCTeCTBEHHbIM YPOBHEM FPYHTa MOPCKOrO AHa.

BboicoTa 30HbI BCNecka — BepTUKarbHOE PacCTOSHNE MeXAy BEPXHUM U HUXKHUM
npegenamun konebaHum 30HbI BCecka.

l'Mbkne TpyObl [OnNa MOPCKUX nNoABOAHbIX TpybonpoBopgoB -
nonuMepHo-meTannuyeckme Tpybbl C  KOHUEBbBIMW  COEOUHUTENbHbIMW  PUTUHraMM,
aonyckarwme 3HadYnTenbHble OTKIOHEHUS OT NMPAMOSIMHENHOCTM 6e3 CyLeCTBEHHOro pocTa
M3rMbHbIX HaNpPsPKEHUN (Kak npaBuIo, pacdeTHoe AasreHve Ans rmbkux Tpyb LOMmMKHO
cocTasnaTb He MmeHee 1,6 Mla).

FMybuHa mops —paccToaHue No BepTuKanu, namepeHHoe OT AHa MOpSA A0 CpeaHero
YPOBHS BOAbI, NIIKOC CyMMapHas BbICOTa aCTPOHOMUYECKOrO U LUTOPMOBOIO NPUIIMBOB.

HaBneHne nM3bbiITOYHOE — PaA3HOCTb ABYX abCOMIOTHLIX AABNEHUA — HAPY>XHOrO
rMapoCTaTUYeCcKoro U BHyTPEHHErO.

OAnnHa npoBucakwwero y4vyacTka TpybonpoBoAga -— pfnvHa yyacTka
TpybonpoBoaa, He conpukacarLwerocs ¢ MOPCKUM SHOM WS OMOPHbIMU YCTPONCTBAMM.

JdonycTumMble HanpsaXeHWS — MakCUmasnbHble CyMMapHble HanpsKeHUs
B TpybonpoBoae (NpoAorbHble, KONbLEBbIE N TaHrEHUManbHbIe), 4ONYCTUMbIE HOPMaMM.

3arnybneHune TpybonpoBoaa — pa3melieHne noaBogHoro Tpybonposoaa Huxe
€CTECTBEHHOIrO YPOBHS rpyHTa MOPCKOro gHa.

30Ha Bcnnecka — y4acTok TpybonpoBogHOW CUCTEMbI, NEPUOANYECKA OMbIBAEMbIN
BOJOW B pesyrnbTaTe AENCTBUS BOSTH, TEYEHNA N NU3MEHEHUIN YPOBHS BOAbI.

McnbiTaTenbHOe pQdaBrieHWe — HOPMUPOBAHHOE [AdaBneHuwe, Mpu  KOTOPOM
npov3BoanTCA UcnbiTaHne TpybonpoBoaa nepen caaden ero B akCnnyaTaumio.

McnbiTaHne Ha repmMeTMYHOCTb — IMAPaBIMYECKOE MCMbITaHWE OaBfEeHNEM,
yCTaHaBnmBalLlee OTCYTCTBUE YyTEUKM TPaHCNOPTUPYEMOK Cpeabl.

McnbiTaHne Ha nNPOYHOCTb — T[MAPaABMYECKOE UCMbITaHWE [OaBMEHNEM,
yCTaHaBnmBaroLLee KOHCTPYKTUBHYIO MPOYHOCTb Tpybonposoaa.

JlepoBoe obpas3oBaHMe —nNnaesawLee Ha NOBEPXHOCTN akBaToOpun TBEpPAOE Teno,
obpa3oBaHHOE M3 MOPCKOro UMM MNPEeCcHOBOAHOrO nbAda M obnagawlwee LUenoCTHOCTbIO
(Hanpumep, cTamyxa, Topoc, ancbepr un 1.4.).

Kunb nepoBoro o6pasoBaHua —bnuxkanwas ko AHY NoABOAHAsA YacTb NeA0BOro
obpasoBaHus.

MuUHMManbHbIK nNpepen TeKyydyecTU — MUHUMANbHBLIN Npeaen TEeKy4yecTw,
yKasaHHbI B cepTudmKaTe KavecTBa npeanpusaTva  (M3rotoBuTend) wnu  crtaHaapre,
No KOTOPbIM MNOCTaBAATCA CTanbHble TPyObl Mnu unsgenusa. B pacyetax npuHUMaeTcs
ycrioBue, 4TO MNpuM MUHUMAanbHOM npefene TeKy4yeCTU OCTaToOvHOE YyAONMHEHME He
npeebiwaet 0,2 %.

HoMuHanbHbIW AnamMeTp TpyObl — HapyXHbIn AuMamMeTp TpyObl, yKasaHHbIN
B CTaHAapTe, No KOTOPOMY MOCTaBMASITCA TPyObI.
HomMunHanbHaa ToONWWHaA CTEHKW — TOMWWHA CTeHKM Tpybbl, yKkasaHHas

B CTaHdapTe, N0 KOTOPOMY MOCTaBMnATCH TPyObl.

OTpunuaTtenbHada nnasy4dyecTb TpybonpoBopga — cuna, HanpaBneHHas BHU3
N paBHaa BecCy KOHCTpyKuuu TpyborpoBoga Ha BO3dyXxe 3a Bbl4EeTOM Beca BOAbl WK
06BOAHEHHOIO TrpyHTa B OObEME MOrPY>KEHHOro B BOAY WM OOBOAHEHHbLIN  TPYHT
Tpybonposoaa.

MooBoaHbIN TpybonpoBOA — 4YacTb TPyO6ONPOBOAHOW TPAHCMOPTHOW CUCTEMBI,
pacnorioXeHHasa HKe YPOBHS BOAbI, BKIHOYaKoLLaa co6CTBEHHO TpyOonNpoBoA C 3aLMTHBIMM
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MOKPbITUSMK,  TEXHWYEeCKkne  ycTpouctBa W obopyaoBaHue,  obecneumsarolime
TpaHCNopTMpOBaHWe cpeq npu 3agaHHOM TEXHOSTOMMYECKOM peXxume, B TOM Yucne:
BHyTpunpombicnoBblin — TpybonpoBog wmexgy obbektamm oOycTponcTBa
MECTOPOXOEHNA Ha MOPCKOW akBaTopuu, B TOM 4WUCNe MOPCKUMM CTauMOHaPHbIMU
nnatcopmamm n/mnum nogBoAaHbIMM f0ObI4YHbIMK KoMmnnekcamu (MOK);
MEXMPOMbICNOBLIN — TpybonpoBoa Mmexgy obbekTamu oOyCTpOMCTBa pasfiMyHbIX
MECTOPOXAEHNN HA MOPCKOM akBaToOpuK;

OTrpy304Hbln — TpybonpoBoa pAns TpaHCnopta MPOAYKUMM Ha OTrpy304HbIN
TepMmuHan/npuyan ¢ 6eperoBbiXx COOPYXXEHUA UM OOBEKTOB, PACMONOXEHHbLIX HA MOPCKOM
akBaTopuu;

BHelWwWHero TpaHcnopTta — pr60I'IpOBOIJ, 4ana TpaHcnopTa NnpoAyKumMn Ha 66peFOBbIe
COOpYyXXeHuA C 00beKTOB, pacnonoXeHHbIX Ha MOpCKOVI aKBaTOPUK;

NOABOAHBLIA Yy4yacToOK MarumcTpanbHoro Tpyb6onpoBoga — y4acTok
MarmcTpanbHoro Tpy6onpoBoaa, NPONoXeHHbIN Yepes3 MOPCKYI akBaToOPUIO.
MocTpoika TpybGonpoBoga — KOMMMEKC TEXHOMOIMMYECKUX MPOLLECCOB

Mo N3roToBJIEHNIO, YKNaaKe, 3arnybneHunto/3aceinke (ecnm NpUMEHSIETCS), MOACOEAMHEHMIO 1
NCNbITAHMIO MOPCKOro Tpybonposoaa.

Pabouyee paBneHue — Haubonblwee Wn3ObITOMHOE BHYTPEHHEE AaBreHue
TPaHCMOPTUPYEMOWN Cpefbl, NPV KOTOPOM 06ecrneyunBaeTcsl 3a4aHHbIN PEXUM IKCyaTaunm
Tpybonposoaa.

CTuHrep — yCTpOMCTBO, YyCTaHaBNMBaeMoe Ha TpyboyknagovyHom cygHe nnm 6apxe u
npeaHasHavyeHHoe Ans obecneyveHns 6e3onacHoOM KpuBM3HbI TpybonpoBoaa U yMeHbLUEHNUS
€ro n3rmbHbIX HaNPSPKEHUA B NpoLecce YKaaku.

CTtosaK — BepTuKanbHasa 4acTb NOABOAHOM TPyOONPOBOAHOM CUCTEMBI, 3aKpensieHHas
Ha ornopHoMm 6rioke (ONOPHOM OCHOBaHWM) MOPCKOW CTaLMOHapPHOW NNaTtdopMbl C BHELLHEN
CTOPOHbI.

TpaHcnopTupyemble cpepabl — Xuakue, ra3oobpasHbie 1 MHOrogasHble NOTOKM
yrneBogopoaoB, a Takke ApyrMx cpen, CnoCobHbIX TpaHCNOPTUPOBATLCS NO TPybGonpoBogaM.
B 3aBucuMMOCTM OT TpaHCNopTUpyeMOW cpedbl pas3nuuyaroT crnegylowme Buabl NOABOAHbLIX

TpybonpoBoOAOB:
rasonpoBoj — TpybonpoBoa, npeaHasHa4YeHHbIN Ans TPaHCNOPTMPOBKY rasa;
HedTenpoBog — TpybonpoBod, MpeAHasHa4YeHHbIn Ana  TPaHCMOPTUPOBKU
pasrasnpoBaHHON HedTw;
MHOrodasHbln Tpybonposoag — TpybonpoBoa, npeaHasHavyeHHbI Ans

TPaAHCNOPTUPOBKM NPOAYKLMN CKBaXXWH (kuakas M rasoobpasHasa yrrnesogopogHas dasa,
BOAHasa pakums, Hanpumep BOAHbLIN pacTBOP UHIMBUTopa rmgpatoobpasoBaHus);

TpybonpoBoa rasnuMmpTHOro rasa — TpybonpoBoa Ana TPaHCNOPTUPOBKK rasa,
npeAHasHa4YeHHoro Ans ras3nMdTHOM 3KCMyaTaumm HeTSAHbIX CKBaXMH;

BO4OBOA — TpybonpoBoA ANst TPAaHCMOPTUPOBKM BOAbI, NPeAHa3HAaYeHHOW A5 3aKayvku
B Mnacr.

Tpy6osarnybutenu —cneymanm3ampoBaHHble NOABOAHbIE YCTPOWUCTBA, B TOM YMcne
nnaBy4yMe  COOPY)XEHUss C  HaBECHbIM  CreumanuM3vMpoBaHHbIM  06OpyaoBaHMEM,
npeaHasHavyeHHble Anda 3arnybneHust ynoXeHHbIX MOBEPX MOPCKOro AHa TpybonpoBoaoB
B FPYHT MUK ANs npeaBapuTenbHOM pa3paboTKku TpaHLen.

Tpyboyknagyumk — crneumanuanmpoBaHHoOe cygHo/Gapxa, npegHasHadeHHoe s
yKnagku nogsoaHoro Tpybonposoaa.

Yknagka nopgsogHoro Tpyb6onpoBoga — KOMMMAEKC TEXHONOMMYECKNX
onepawum, CoCTosLLMI B COOpKe 1 cBapke Tpyb, a Takke ApYyrMx HeobxoauMbIX onepaumin 4ns
dopmMmpoBaHns nnetn TpybonpoBoda, U MpoLEecC NepemelleHnsa nretTu Ha Bogy wwunu
OOHHBIN FPYHT TEM UMK MHBbIM Ge3onacHbIM CNOCOOOM.
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Yknagpka Tpyb6onpoBoga ¢ npumeHeHuem 6GapabaHa - yknagka
TpybonpoBoaa ¢ TpyboyknagoyHOro cyaHa nocpeAcTBOM pasMaTtbiBaHMS CO CneunanbHOro
6apabaHa npeaBapuTenbHO HAMOTaHHOM NneTn Tpybonposoaa.

Yknagka TpybonpoBoga ¢ NpUMEHEHUEM HaKNOHHOro 6ypeHusa —
coyeTaHMe NpoLLEeCcCOB HAKNOHHOro BypeHusa 1 yknaaku nogBogHoro Tpybonposoaa.

Yknagka TpybonpoBoga J-meTogoM — yknagka Tpybonposoga cBOOOAHbLIM
NnorpyXeHMeMm Ha OHO MOpsi C MPUMEHEHUEM HaKITOHHOW MM BepTUKanbHOW pammnbl Npu
rnybuHax 6onee 300 M, cocTosiwias M3 ABYX 3TanoB: Ha NepBoM aTtane Tpybonposoa
onyckaeTcs BepTUKanbHO (UNW NOYTU BepTUKarbHO) C TpPyboyknagodyHOro cyaHa MeToooM
HapawmBaHMa OO0 MOMEHTa KacaHWs MOPCKOro AHa; Ha BTOPOM 3Tane NpoucxoauTt msrnb
TpybonpoBoAa, B Mpouecce KOTOPOro MO Mepe ABWXKeHus TpyboyknagovHoro cyaHa
Tpy©OonNpoBOA NOXUTCS HA HO MOPS.

Yknagka TpybonpoBoga S-mMeTogoM — yknagka Tpybonposoda cBOOOAHbLIM
norpy>keHMemM Ha OHO MOps, NPWX 3TOM y4acToK TpybonpoBoaa, HaxXoaAWMNCA MeXay TOYKOM
KacaHusi [Ha U CTUHrepoM, NpuHMMaeT opmy S-06pasHON KPMBOW.

YpoBeHb 3KCNnyaTauMOHHOW HAAEXHOCTU — COBOKYMHOCTb TpeboBaHui
K napameTpam nogsoaHoro Tpybonposoaa v matepuany Tpyo, oTBevatoLwias onpegeneHHbIM
ycrnosusim 6e3onacHon akcnnyaTauum n knaccudukaumm Tpybonposoaa.

YTaxenswowee (6annactHoe) nNOKpbITUE — TMOKPbITUE, HAHOCMMOE
Ha TpybonpoBoa C Uenblo nNpuaaHus emy oTpuuaTenbHOW nnaByvyecTM W 3awWuTbl
OT MEeXaHU4YeCKMX NOBPEXAEHMNMN.

OK3apauunsa — BCnaxMBaHNe AOHHOIO rPyHTa KUNSIMKU NefoBbix 0Opa3oBaHuin.
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1.3 KINIACCUDPUKALINA

1.3.1 MpuceanBaembin Pernctpom nogBogHoMy TpybGonpoBogy KnacCc COCTOUT M3
OCHOBHOr0O CMMBOS1a, AOMNOSTHUTESTbHbIX 3HAKOB U CIIOBECHbLIX XapakTepPUCTUK, ONpeaeniatoLwmx
€ro HasHa4YeHne N KOHCTPYKLMIO.

1.3.2 OcHoBHOM cuMBON Knacca, npucBavBaemMbll Permctpom noaBOAHOMY
TpybonpoBoay, COCTOUT U3 CrieaytoLmX 3HakoB: SP®, SPx unu SPx

B 3aBucumocTn oT TOro, nog HabGnOeHWeM Kakoro Hag30pHOro opraHa MNOCTPOEH
noaBOAHbLIN  TPyOONPOBOA, OCHOBHOM CUMBOS Krfacca YCTaHaBNMBaEeTCA Cregylowum
obpasom:

1 nogBogHbIM TpybonpoBogam, MOCTPOEHHbLIM MO NpaBunamM M MO4 TEXHUYECKUM
HabnogeHnem Pernctpa, npuceanBaeTCH Kinacc C OCHOBHbIM CUMBOSIOM SP®;

.2 noaBo4HbIM TpybGonpoBogam, NOCTPOEHHLIM MO Mpaswunam U nog HabnwogeHvem
Npu3HaHHOro Pernctpom knaccmdukaunoHHOro obLiecTea Mnn HauuoHanbHOr0 Hag30pPHOro
opraHa, NpucBamBaeTCs KIacc C OCHOBHbIM CUMBOJSIOM SPx;

3 noasogHbIM TpybonpoBogam, NOCTPOEHHbIM 6e3 HabngeHua npU3HaHHOro
Pernctpom knaccudpmkaumoHHoro obuiectBa WM HaUMOHANbHOrO HaA30pHOro opraHa,
npucBanBaeTCs Knacc C OCHOBHbIM CUMBOIIOM SPx.

1.3.3 K ocHoBHOMY cumBOny knacca pobaBnsetcs OauH M3 LOMNOMHUTENbHbIX
3HakoBk:

L,L1,L2, L3, G, G1, G2, G3 —Ha3Ha4YaeMblx B cooTBeTCTBUM ¢ Tabs. 1.3.3 Ana cTtanbHbIX
noABOAHbIX TPYOONPOBOAOB;

FP — ons nogBoaHbIX TPy60NpoBOAOB 13 rMOKux Tpyo.

Tabnuua 1.3.3
HOHOHHMTeanbIe 3HAaKU K OCHOBHOMY CUMBOIJ1Y KJlaccCa CTalibHbIX
MOPCKUX NOABOAHLIX TPYOGONpoBOAOB

YpoBeHb 3KcnnyaTauMoHHOW HaAeXHOCTH Bwva TpaHcnopTupyemoni cpeael
>Knakoctn n MHorogasHble a3
NnoToKM

BasoBbiln ypoBeHb HaaeXHOCTH L G
[MOBbILLEHHOM 3KCMITyaTaLMOHHOW HAAEXHOCTU L1 Gl
[Ina TpaHCMOPTUPOBKN KOPPO3NOHHO-ArpPeCCUBHBIX Cpes L2 G2
[na cencmu4eckn onacHbIX ParioHOB W/MNWU NELOCTOMKUX L3 G3
CTOSIKOB
MpumeyaHune. MNpu npegbssneHnn komnnekca TpebosaHuin Kk TpybonpoBoay AOMOMHWTENbHBIN 3HAK YyKasblBaeTCcsi C
NPUMeHeHVeM [OBYX COOTBETCTBYHOLUMX MHAEKCOB (Hanpumep, G2/3 — ra3onpoBoA ANS arpeccuBHbIX Cpef B CEVCMUYECKU
OMacHOM pervoHe).

1.34 K ocHoBHOMY cumBOny knacca pAo0aBnswTca cneaylowmne CrnoBecHble
XapakTepUCTUKM:

reorpadon4ecknin pamoH;

BMA TPAHCNOPTUPYEMOW Cpeabl;

paboyee naeneHue, Mla;

MaKkcumanbHasi Temneparypa TpaHcnopTupyemon cpeasbl, °C;

HOMMWHaMNbHbIN guaMeTp Tpybbl, MM/KOMYECTBO HUTOK, LUT.;

buried — Hannune 3arnybneHns B LOHHBIN FPYHT (€Crn NpUMEeHseTCs);

concrete coating — Hanu4mMe o6eToOHNPOBaHUSA (ECNN NPUMEHSAETCS).

Hanpumep:

SP®LA1, Baltic Sea, Crude Oil, 6 MPa, 40 °C, 325/2, buried, concrete coating.

1 [anee npu fuddepeHumaLmm TpeboBaHmii K IPOYHOCTM U MaTepuanam TpyGonpoBoAOB, UMEIOLLMX B CUMBOIE
Kracca pasnuyHble JoMOoNHUTENbHbIE 3HaKKM, ANst KpaTKOCTU nof Knaccom Tpybonposoaa byaeT noHumatecs TOT
W MHOM JOMONHUTENbHbBIV 3HaK (CM., Hanpumep, Tabn. 3.2.5, 3.2.6 n 1.4.)
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1.35 Pernctp moxeT npucBOMTb Knacc nogBogHOMYy Tpy©onpoBoay nNO OKOHYaHMM
NMOCTPOVMKKN, a TakkKe MPUCBOUTbL MM BO30GHOBUTL Kracc Tpybonposoda, HaxogsLierocs
B aKCnnyaTauuu.

1.3.6 MpuceBoenne nogsogHoMy TpybonpoBoay knacca Peructpa o3HavaeT
noaTBEPXAEHNE COOTBETCTBUSA TpybonpoBoga npeabsiBNseMbiM K Hemy TpeboBaHUsIM
Mpasun MIMT n B3siTMEe TpybGonpoBoda Nog TEXHNYECKOE HabnoaeHne Ha onpeaeneHHbI CPokK
C NpoBefeHneM Bcex NpeanucaHHbIx PernctpoM ocBnaeTenbCTBOBaHUA ANs NOATBEPXKOEHNS
COOTBETCTBYIOLLIErO Knacca.

1.3.7 MNoaTteepxaeHne knacca o3HavaeT noaresepxaeHne Pernctpom cooTBeTCTBUA
TEeXHMYECKOro COCTosAHMA TpybonpoBoda NPUCBOEHHOMY KIaccy M NpoafieHne TEXHUYECKOro
HabnogeHns Permctpa Ha yCTaHOBIEHHbI NEPUOA.

1.3.8 Knacc nogsogHomy Tpy6onpoBoay npucBavBaeTcs wnM BO30OHOBRsieTCA
Pernctpom, kak npaBumno, Ha NATUNETHUI CPOK, OOHAKO B 0BOCHOBaHHbLIX cry4asx Peructp
MOXET NPUCBOUTb UM BO30OHOBUTBL KNacc Ha MEHbLUNI nepuoa.

1.3.9 B cnyyae, ecnu nogBoaHbin TpybonpoBog He nNpeabsBnaeTcs K
o6s3aTenbHOMY OCBMAETENbCTBOBAHMIO B NPEANUCAHHbLIN CPOK; €CNU Ha HeM BBeOEeHbl
KOHCTPYKTUBHbIE W3MEHEHUS, He CornacoBaHHble C Pernctpom, wnu ecnnm pemoHT
TpybonpoBoga Obin  ocywecTBneH 6e3 TexHudeckoro HabnwogeHwuss Peructpa, TO
KnaccudukaunoHHoe CcBMOETENLCTBO MOPCKOro nodBodHoro Tpybonposoda (cm. 1.4.5)
CTaHOBUTCH HEQEeNCTBUTENbHbIM, YTO BreYyeT 3a cobor NpUoCTaHOBKY Knacca.

1.3.9.1 KnaccudpukaumoHHOe CBMAETENbCTBO CTAHOBUTCA HEAEWCTBUTENbHLIM W
Knaccudukauma nogBodHoro TpybonpoBoda aBTOMATMYECKM MPUOCTaHABNMBAETCS B TOM
cny4vae, ecnu:

.1 ouepegHoe OoCBMAETENbCTBOBAHUE TpybonpoBoaa He 3aBepLUEeHO
K NpeannucaHHoMY CPOKY;

.2 exerogHoe/npomMexyTo4YHOoe OCBMAETENbCTBOBaHME TpybonpoBoaa He 3aBepLUeHO
B npegenax 3 (Tpex) MecdaueB Nocne Ha3Ha4eHHOW eXerogHom oaThl;

.3 BbICTaBrneHHble PerMctpom ycrnoBus COXpaHeHMs1 Knacca (KrnaccuukaunoHHbIe
TpeboBaHWS) HE BbINOSTHEHbI K YCTAHOBINIEHHOMY CPOKY.

1.3.9.2 Hes3aBnCMMO OT NPUYUHBLI NPUOCTAHOBMNEHMUS, KNacC MOPCKOro MoABOOHOrO
TpybonpoBoda He MOXeT ObITb MPUOCTAHOBNEHHbIM Bonee 12 mec.

1.3.9.3 Knacc TpybonpoBoga MOXeT He npuMoCTaHaBnMBaTbCA MpU  Hanuuum
OOKYMEHTanbHO OBOCHOBaHHbIX  «OpPC-MaXopHbIX»  06CcTOATENBbCTB  (0O6CTOATENBCTB
Henpeogonumon cunbl). MpuHATHE pelieHns 06 yyeTe «(PopC-MaXOpHbIX» OBCTOATENLCTB
BbINOMHSAETCA PernctpoMm Ha OCHOBE aHanmsa npeacTaBhneHHbIX Bnagenbuem/onepatopom
TpybonpoBoda o6CTOATENLCTB.

1.3.9.4 BoccTaHoBrneHue Knacca noaBogHoOro Tpybonposoaa [JOIMKHO
OCYLLECTBMATLCA B X04e ocBMaeTenbcTsoBaHmi PC ncxons ns cnegyowlero:

.1 ecnu knacc Mopckoro nogBoaHoro Tpyéonposoaa 6611 NPUOCTAHOBNEH MO NPUYMHE
HapyLLIEeHNs CpoKa NpeabsaBneHnst K odepeaHoMy ocsBuaeTenbcTBoBaHuio (cm. 1.3.9.1.1), To
Knacc MoXeT 6biTb BOCCTAHOBMEH NPU YCIOBUN MOSNOXUTENBHBLIX pe3ynbTaToB O4YepeaHoro
OCBMAETENbCTBOBAHMSA,  HenpeabsBrieHMEe K KOTOPOMY  MOCAYXWIO  MPUYMHON
NPUOCTaHOBNEHNS KIacca;

.2 €eCnu Krnacc Mopckoro noasogHoro Tpyéonposoaa 6611 NpUOCTaHOBIIEH MO NPUYNHE
HapyLLEeHUsA cpoka NpeabsaBreHNs K NepuogmyeckoMy ocBuaeTenbcTeoBanunio (cM. 1.3.9.1.2),
TO KnacC MOXeT OblTb BOCCTAHOBMEH MNPWU YCIOBUWM MOSIOKUTENbHbLIX pPe3ynbTaToB
COOTBETCTBYIOLLErO0 OCBUOETENbCTBOBAHWS, HENPeObsBNEHNE K KOTOPOMY MOCIYXWUIO
NPUYNHOM NPUOCTAHOBIIEHNS Kacca;

.3 ecnu Knacc MopcKoro nogBogHoro Tpyéonposoga 6b11 NPUOCTAHOBEH MO NPUYMHE
HapyLleHns CpoKa BbINOMHEHUS YCNOBUS coxpaHeHus knacca (cm. 1.3.9.1.3), To knacc MoxeT
OblTb BOCCT@HOBMEH MpPW YCMOBUM MNOMOXUTESbHBIX PEe3yfbTaToOB MPOBEPKM BbINOSTHEHMWS
aToro TpeboBaHus;
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4 BO BCeX Crydvasix, eCnu Ha MOMEHT pacCMOTPEHUs BOMpoca BOCCTAHOBMEHUA
Knacca HapylweH CpoK nNpoBedeHMs1 Kakoro-nmbo Opyroro  OCBMAETENbCTBOBAHUS
(He siBMBLUErOCS  MPUYMHOM  MPUOCTAHOBMEHMS  Kracca), TO MpoBedeHWe  Takoro
OCBMAETENBCTBOBAHMS OOMKHO Takke aBMASATbLCS YCOBUMEM BOCCTaHOBNeHNs knacca PC.

1.3.95 Ecnn BnNepuoa nNpUOCTaHOBIEHUS OEWCTBUS Knacca Bnagenbuem wunu
onepatopom Tpybonposoga 6biv BHECEHbl KOHCTPYKTUBHbIE W3MEHEHWUS B 3NIEMEHTbI
TpybonpoBoaa, BKItoYas y3nbl Bolxoda Ha 6eper, TpyOHbIX BCTAaBOK U MepeceyeHunii ¢ Apyrumm
NMHENHbIMN 06 bEeKTaMn N NPOBOANNUCE Apyrve paboTbl, He cornacoBaHHble ¢ Perncrtpowm;
BbIMOSIHANCA PeMOHT TpybonpoBoga wnn ero anemeHToB 6e3 ogo6peHusi TeXHUYECKOon
OOKYMeHTaumm n 6e3 TexHuyeckoro HabnwogeHus PerncTtpa, TO ykasaHHOE Bbille OOSPKHO
OblTb y4TEHO MpuK OnpefeneHun YCrioBUM BOCCTAHOBIEHUSA knacca. Bce BbiABNEHHble
He cornacoBaHHble Permctpom w3MeHeHust [OOMMKHbl ObiTb  TEXHWYECcKn OOOCHOBaHbI
C NPedoCTaBNeHNEM TEXHUYECKOW [AOKYMeHTauun, cepTUUKATOB UMM MHbIX OTYETHbIX
OOKYMEHTOB, C nocrnegylowumMm paccmoTpeHnem PC o  BOCCTaHOBREHMs  Kracca
Tpybonposoay.

1.3.10 CHATMe Knacca No UCTeYeHun cpoka, ykasaHHoro B 1.3.9.2, npu ycrnoBuu, 4To
[0 ero nctedeHns He HadaTtbl Npoueaypbl BOCCTAHOBNEHUA Knacca, 03HavyaeT npekpatleHve
TexHuyeckoro HabnwogeHusa Peructpa 3a MOpPCKMM  MoABOAHbIM - Tpy6onpoBoaom
B 9KCrinyaTauuun, npu aTOM nepeHasHavyeHue Kracca no 3asiBke Briagensua unu onepaTopa
TpybonpoBoaa OcCyLlecTBnseTcsa Mo npoueaype nepBoHAYanbHOro OCBUAETENbCTBOBAHMUS
(cm. 1.4.4.2).

1.3.11  CHAatne knacca, noMuMMo YykasaHHoro B 1.3.10, wnu oTka3 Peructpa ot
OCYLLIECTBIIEHUSA TEXHMYECKOro HabniogeHNa MOXeT NPon3onTK B Cryyasix, Korga Brnagenew
TpybonpoBoga unu opraHusaumsi, 3aHMMaroWasca ero 3JKcnnyataunen, CUcTtemaTuyecku
HapywatoT lMpasuna MIT, a Takke ecnun CTOpoHa, 3akntoumnsLiasa ¢ Pernctpom gorosop 06
OCBUAETENLCTBOBAHMAX, HAPYLLAET ero, B TOM Yucne:

eCnv NoABOAHbIN TPYBONPOBOA HE COAEPXKUTCH B HaAeXalleM TEXHUYECKOM COCTOSHUMN,
obecneumBatoLem ero 6e30nacHoOCTb;

NPy HapyLlweHUn HasHadeHus M yCrnoBWI 3JKcnnyatauum nogsoaHoro Tpybonposoaa,
yKa3aHHbIX B CMMBOJSIE Krnacca n ogobpeHHon Pernctpom akcnnyaTaunmoHHON OKYyMEHTauuu;

€CNN OTCYTCTBYIOT YTBEPXKAEHHbIA OOMKHbIM 00pa3oM nnaH nvkBuaauun aBapuiHbIX
pa3nuBoB/BbIOPOCOB  TpPaHCMOPTMPYEMON cpenbl, nepcoHan W obopygoBaHve AOns
npoBedeHNsa YyKasaHHbix paboT (MM He 3akmyeHbl AOroBOpbl C COOTBETCTBYHOLLMMU
NMLEH3NPOBaHHbIMWN NOAPALAHBIMU OpraHN3aunsaMm).

1.3.12  Wcnonb3yemble maTtepuanbl U U3gennsa SOMmKHbI NoABepraTbcst HE0O6X0AMMbIM
OCBMAETENLCTBOBAHMAM W UCMbITAHUAM B MpoLecce W3roTOBIIEHUS B YCTAHOBMNEHHOM
Pernctpom nopsigke n oobeme.



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

12

1.4 OB bEM OCBUOETENbCTBOBAHUNA

14.1 OOLwme nonoxeHus.

1.4.1.1 O6bem paboT no ocCBMOETENLCTBOBAHWUIO W Kiaccudukaumm BKIIOYaeT
cnefyoLime atanbl 4eATenbHOCTH:

paccMOTpeHne n ogobpeHne TEXHNYECKON AOKYMEHTaLMK;

ocBMAeTeNnLCTBOBaHWE MaTepuarnoB U nsgenum, npegHasHavdeHHbIX Ang CTpouTenscTea
N peMoHTa TpybonpoBOAOB;

HabniogeHne 3a CTPOUTENBCTBOM M PEMOHTOM  MNOABOAHbLIX  TPyOGONPOBOAOB;
ocBUAETENbCTBOBAHMSA NOABOAHLIX TPYOONPOBOAOB B NpoLecce aKcniyatauuu;

NpUCBOEHWe, NoaTBepXaeHue, BO30OHOBNEHNE N BOCCTAHOBIIEHWE Knacca, BHeceHue
COOTBETCTBYIOLLNX 3annucen 1 Bbigada JoOKyMeHTOB PerucTpa.

1.4.1.2 W3MeHeHWs, ocyLleCTBAsiEMblEe CTpOUTENAMU U BRagenbuamMmu, Kacarlimecs
MaTepuanoB WM KOHCTPYKLMI MOABOAHOro TpybonpoBoda, Ha KOTOpble pPacrnpoOCTPaHATCH
TpeboaHusa Mpasun MIT, gomkHbl ObITb 0406peHbI Pernctpom 4o ux peanusaumm.

1.4.1.3 CnopHble BONPOCHI, NOSBASOLWLMECH NPU NPOBEAEHUN OCBUAETENBCTBOBAHMS,
MoryT OblTb MpeacTaBrneHbl Bnagenbuamy TpybonpoBoAoB HenocpeacTBeHHO B [NaBHOe
ynpaeneHne Peructpa.

1.4.2 OcBugetenncTBOBaHME MaTepuanos U U3genun.

1.4.2.1 WsroTtoBneHvne matepunanos 1 U34eNnn crieqyet Npon3BoanTb N0 TEXHNYECKOM
OOKyMeHTauun, ogobpeHHon Peructpom.

Mpn npoBedeHUN OCBMOETENbCTBOBAHUM Pernctp MoXeT MNpoBEpUTb BbINOSIHEHNE
KOHCTPYKTUBHbIX, TEXHOMOrMYECKUX, MNPOU3BOACTBEHHbIX HOPMATMBOB W MPOLLECCOB,
He pernameHTnpoBaHHbIX MNpasunamm MIMT, HO BANAIOLWNX HA BbINOSHEHNE UX TPEOOBAHNIA.

1.4.2.2 Hosble unn Brnepsble NpegbsBnaemMble ANA OCBUAETENbCTBOBaHUA Pernctpy
MaTepwuarbl, U3Aenns NN TEXHONOrMYeckne NpoLecchl A0MKHbI MeTb ogobpeHne Peructpa.
O6pasubl MaTepuanos, U3aenuini NN HOBble TEXHOMOrMYecKne nNpoLecchl nocne ogobpeHns
Pernctpom TexHu4eckon AOKyMeHTauunm AOfKHbl 6biTb  NOABEPrHYyTbl  UCMbITAHWUAM
no nporpamme 1 B o6beme, cornacoBaHHoM ¢ Pernctpom.

1.4.2.3 ®opmbl TexXHMYECKOro HabnwogeHus, ocywecTBnsemoro Pernctpom npu
N3roTOBNEHNN MaTepMarnoB 1 U3genuim, MoryT ObiTb CreayoLWnMun:

0oCBMAETENbCTBOBAHME NHCMEKTOPOM;

ocBmaeTenbCcTBOBaHME Pernctpom npeanpusaTums;

OCBUOETENLCTBOBAHME B hopme paccMoTpeHunst Pernctpom TEXHUYECKOWN
OOKyMeHTauunn; ocBnaeTerbCTBoBaHWe no nopy4veHuto Perncrpa.

Bbibop opmbl OCBMAETENBbCTBOBAHUSA OcywecTBnseT Peructp npu  3aknioudeHun
cornawleHunsi 0 TeEXHM4Yeckom HabngeHnn 3a nogBoaHbIM Tpy6onpoBoaOM.

1.4.24 B npouecce o0oCBMAETENbCTBOBAHUA MaTepuanbl W M3genna  OOSMKHbI
nogeepraTbCca HEOOX0AMMbIM UCMNbITAHWUSM B YCTaHOBNEHHOM Pernctpom nopsake n obbeme.
OTn martepmanbl U U3enuss AOSPKHbl MMETb YCTAHOBMNEHHble PernctpoMm [OKYyMEHTHI,
a B HEOOXOAMMBIX Cnyyasix — Krenma, noATBepXOawlne ero OCBMAETENbCTBOBaHWE, U
MapKMPOBKY, NO3BONAIOLLYIO YCTAHOBUTL UX COOTBETCTBME 3TUM AOKYMEHTaM.

1.4.3 TexHnyeckoe HabGnwAOeHMe 3a CTPOUTENbLCTBOM, 3KCMyatauuen U
PEMOHTOM NOABOAHbLIX TPYOONPOBOAOB.

1.4.3.1 TexHudeckoe HabnogeHne 3a CTPOUTENbCTBOM MOABOAHbLIX TPybGonpoBoaoB
BbINONHAT MHCNEKTOpbl Perncrtpa B cooTBETCTBUM C 0406peHHOoN Pernctpom TexHuyeckom
AokymeHTaumen. O6beM  NpoBOAUMBIX  OCMOTPOB,  M3MEPEHWA W UCNbITaHUNA,
OCYLLECTBIISIEMbIX B X04€ TexXHUYeckoro HabnwogeHusa, yctaHaBnmBaetca Pernctpom c
Yy4E€TOM KOHKPETHbIX YCIOBUN 45 AaHHOro Tpybonposoaa.

1.4.3.2 Bnagenbubl nogsogHbiXx TpybonpoBogoB o06s3aHbl cobnogate B nepuog
aKkcnnyaTtauMmM  CPOKM  MEepuoauyveckmx 1 Opyrux  npeanucaHHbix  Pernctpom
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OCBMOETENbCTBOBAHMIA UM COOTBETCTBYKOLWMM oOpa3oM nogrotaenmeaTtb Tpybonposoa
K OCBMAETENBCTBOBAHUSIM.

1.4.3.3 Bnagenbubl NogBogHbIX TpybonpoBogoB 06si3aHbl 3asiBMsiTb Pernctpy o Bcex
UMEBLLUNX MECTO B Nepuno Mexay 0CBUOETeNbCTBOBAHNSAMN aBapuUiHbIX CyYaax N peMOHTax
noaBogHOro TpybonpoBoga W €ro KOMMMEKTYLWMX, Ha KOTOpble pacnpOCTpaHATCS
TpeboBaHus MNpasun MIMT.

1.4.3.4 B cny4ae ycTaHOBKM B NOABOAHbIN TPYO6ONPOBOA B NEPMOA SKCMyaTaumm nnm
PEMOHTA HOBbIX KOMMMEKTYIOWMX M3LOENUI, Ha KOTOpble pacnpoCcTpaHalTca TpeboBaHus
Mpasun MIT, K HAM NpUMeHATCA nonoxeHunsa 1.4.2, 1.4.3.1 — 1.4.3.3.

1.4.4 Buabl n nepmoanyHOCTbL OCBMAETENIbCTBOBAHUMN.

1.4.4.1 T[logBogHble TpybonpoBoabl nogBeprarTcs crnegylowmm
OCBMAETENLCTBOBAHMAM: MepBOHaYarbHbIM, MEepUoANYECKUM (ovepeaHbiM, eXerogHbiM |
NPOMEXYTOYHBLIM) U BHEOYEPEAHbIM.

lNepBoHavanbHbie OCBMAOETENLCTBOBAHUSA pasdensoTcss Ha OCBUAETENbCTBOBaHUS,
npoBoAMMblE NPU MOCTPONKe noaBoaHoro TpybonpoBoda nog TEXHUYECKMM HabnoaeHuem
Pernctpa, n ocBugeTenbCTBOBaHMS MNOABOAHOrO TpybonpoBoda, MNOCTPOEHHOTO MoA
HabnogeHnem  npusHaHHoro  Pernctpom  knaccMduKauuMoHHOro  obwectsa  wuin
HaUMOHarNbHOro Hag30PHOro opraHa.

OuepegHoe OCBMAOETENbCTBOBAHME MNPOBOAUTCA AN BO3OOHOBMEHMSI Kiacca, Kak
npaBuno, 4epes Kaxgble 5 neTt akcnnyataummM NoaBOAHOro TpybonpoBoda npu YCrOBUM
NPOXOXOEHNSA eXerogHbIX U O4HOrO NPOMEXYTOYHOro 0CBUOETENLCTBOBAHUS.

ExxerogHble ocBMAOETENbCTBOBAHUA NPOBOAATCS ANs NOATBEPXKOEHMSI Knacca Kaxablin
KaneHgapHbld rog C  OTKMIOHEHMEM  OT  NpeanucbiBaeMon  datbl  OYepenHoro
OCBNOETENLCTBOBaHMSA B nNpeaenax 3 Mmec. Ao 1 nocre 3Ton aaTthbl.

MpoMeXxXyTo4yHOEe OCBMAETENLCTBOBAHWE MPOBOAUTCA B pacLUMPEHHOM obbeme ans
NOATBEPXKOAEHNA OENCTBUA Kacca Mexay ov4epeaHbIMN OCBMAETENBCTBOBAHUSMMN.

BHeouepegHoe ocBuaeTenbCTBOBaHME NPOBOAMTCA NOCMe aBapui, PEMOHTOB U APYrnx
HeobX0ANMbIX CIy4aes.

1.4.4.2 TlepBoHavanbHOe OCBWOETENbCTBOBAHWE  OCYLLUECTBNAETCA C  Lenbto
NPMCBOEHUA  COOTBETCTBYIOLWLEro  Kracca  noasogHomy — TpybonpoBoay,  BhepBble
npegbasngemMomy Peructpy ans knaccudukauum. K nepBoHa4yanbHOMY
OCBMAETENBCTBOBAHMIO NPEABABAAIOTCA Takke NogBoAHblIE TPYOONpoBOALl, paHee MMEBLUNE
knacc Peructpa, HO yTpaTuBwMe ero no Kakum-nnbo npuunHam. [lepBoHayanbHoe
OCBMOETENbCTBOBAHME 3aKMYaeTCcsa B TLATENbHOM OCMOTpPE, MpoBepKax, WUCMbITaHUSX W
3amepax, 0ObeM KOTOpbIX Kaabli pa3 ycTaHaBnuBaeTcs Permctpom B 3aBMCUMOCTU
OT BHELUHWX  YCMOBMW  3Kchnyatauuu,  Bo3pacta  TpybonpoBoga,  MeponpusaTum,
NpeayCMOTPEHHbIX AN ero 3alluTbl, TEXHUYECKOro COCTOSHUSA TpybonpoBoaa, MOKPbITUN,
apmatypsbl 1 T.0.

1.4.4.3 T[lepBoHavanbHOMY OCBMAETENbLCTBOBAHMIO  MOABEPralTcs  NoABOOHbIE
TpybonpoBodbl, NOCTPOEHHLIE He MO NpaBunam Perncrtpa, 6e3 TexHn4eckoro HabrogeHns
Peructpa, knaccudumkaumoHHoro obuecTtsa, NpM3HaHHOrO Permctpom, unm HaumMoHarnbHOro
HaO30pHOro opraHa. B aTtom crnydyae nepBoHavanbHOE OCBUAETENbLCTBOBAHWE, OObEM
KoToporo yCcTaHaBnueaet Peructp, npeanonaraet peTtanbHoe " nonHoe
OCBMOETENbCTBOBAHME, COMpPOBOXAaloLeecss B HEOOXOAMMBIX —Cryyasix UCMAbITAHUSMU
TpybonpoBOoAOB 1 KOMNIIEKTYOLLEro 060pya0BaHUSA C LENbIo NOATBEPXKAEHMS TOro hakta, 4To
OHW MNOMHOCTBbI COOTBETCTBYOT TpeboaHuam [lpasun MIMT. Ecnu Ha nopBogHbIv
TpyOonpoBOA4 W COOTBETCTBYIOLLYID TEXHUYECKYID [OOKYMEHTaUM0 WUMEKTCA AOKYMEHTbI,
BblAaHHbIE KnacCcUUKaLMOHHbIM OBLEeCTBOM WKW HaLMOHAanbHbIM HaA30PHbIM OpraHom,
nepBoHa4yanbHOE  OCBMAETENbCTBOBAHME  OCYLLECTBASETCA B obbeme  oyepegHoro
ocBuaeTenbCcTBOBaHMA. B cnyyae OTCyTCTBMA HEOOXOAMMOW TEXHUYECKOW OOKyMeHTauum
Ha NogBoaHbIN Tpybonpoeoa B NOfHOM 06beme, nporpaMmma OCBUAETENbCTBOBAHUA MOXET
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ObITb yBENMYEHa MO TOMY KOMMMEKTYIoLWeMy 060pyAoBaHMto, Ha KOTOPOE 3Ta JOKyMEeHTauns
OTCYTCTBYET.

1.4.4.4 OcBMOeTeNnbCTBOBAHUS, MPOBOAMMbBIE MNPUM  CTPOUTENLCTBE  MOABOAHbLIX
TpyOonpoBOAOB, MMEKT LUEnbi NPOBEPKM COOTBETCTBUSA MaTepuarnoB, KOMMIIEKTYHOLMX
N3Oenun n TEXHONOrM4YeCcKMX MPOLEeCCOB WX M3rOTOBMEHUA TpeboBaHMAM TEeXHUYECKOro
npoekta 1 paboyen  OOKyMEHTauMM Ha  noaBoAdHbii  Tpybonpoeoa. O6bem
OCBMAETENLCTBOBAHMSA B KaXXOOM KOHKPETHOM crnyyae onpegensercs Peructpom.

[aTton ocBuaeTenbCTBOBaHMA NOABOAHOIO TpybonpoBoaa No OKOHYaHUM CTPOUTENbCTBA
ABngeTcd fata  pakTudeckoro - 3aBeplleHWss  OCBMAETENbCTBOBAHUA M Bblgauu
KnaccrdukaunoHHOro cBnaeTenscTBa MOPCKOro noasoaHoro Tpybonposoga (cm. 1.4.5).

1.4.45 OdepenHoe ocBUOETENLCTBOBAHNE OS5 BO30OOHOBMNEHUS Knacca MMEET LIeNbIo
YCTaHOBUTb, YTO TEXHNYECKOE COCTOSAHME NOABOAHOrO TpybonpoBoAa yAOBNETBOPUTENBHO M
cooTBeTcTBYeT TpeboBaHuam [lpasun MIMT wn npegnonaraeT npoBedeHUE WCMbITAHUN
TpybonpoBoaa, apmaTypbl, aBTOMATU3MPOBaHHbIX CUCTEM YMNpaBieHUs, CUCTEM aBapUMHO-
npegynpeanTenbHom CUrHanusauuu, 3aWmThI " NHOuKauuu. OuepegHble
ocBMOEeTENbCTBOBaHMS, 06beM KOTOpbIX onpedensetcs Pernctpom, npoBoasTcs uyepes
YCTaHOBIMEHHbIE UM NepUoabl, Kak NpaBuro, NATUNETHUE.

1.4.4.6 ObgasaTtenbHoe exerogHoe ocBuaeTenbCTBOBaHNe npeanonaraet
ocBUAeTENbCTBOBAHME noaBogHOro Tpybonposoaa, BKIMOYas apmartypy,
aBTOMaTMU3MPOBaHHbIE CUCTEMbI YMNpaBrneHnsa, CUCTEMbl aBapuUNHO-NpeaynpeauTenbHON
CurHanu3auum, 3awmTtbl, MHAUKALMWN WU OpYyroe KomnnekTtyuwee obopyaoBaHue, B o6beme,
noATBEPXKAALWEM TO, YTO TPYOONPOBOA M ero KomMnnekTywee obopyaoBaHme NpogomKaoT
oTBe4aTtb TpeboBaHuam Mpasmn MIT, 4To nogTBEpPXKOAET KIlacc NogBoAHOro TpybonpoBoaa.

O6bem exerogHbix OCBMAETENLCTBOBAHUI yCTaHaBnmBaeTcss Pernctpom.

1.4.47 Tlpn o4epedHbiX OCBUOETENBLCTBOBAHMAX TPyOOMPOBOAOB WX WCMNbITAHUA
AaBreHneM A0SMKHbI COBMELLATbCA C NPOBEPKOM B AEUCTBUN OBCNY>XUBAKOLMUX NX HACOCHbIX
nepekaymBaloLLMX U KOMNPECCOPHbIX CTaHLUUKW, 3anopHOMN N NpeaoXpaHnTeNbHON apMaTypbl,
ONCTaHUMOHHBIX MPUBOOOB.

1.4.4.8 TlpomexyToyHoe ocBUAeETENbLCTBOBAHME nogeogHoro  TpybonpoBoaa
OCYLLEeCTBISeTCA Mexay ouvepedHbiMU OCBUAETENbLCTBOBAHUSAMU BMECTO BTOPOro WNnu
TPETbEro eXerogHoro OCBMAETENbCTBOBaHUA MO cornacoBaHuio ¢ Peructpom. O6bem
OCBMAETENLCTBOBAHMSA yCTaHaBnueaetca Pernctpom.

1.4.49 BHeouepeaHble OCBMOETENbCTBOBAHMSA MOABOAHbLIX TpyboOnNpoBO4OB WNn
OTAEenNbHbIX UX KOMMOHEHTOB MPOBOAATCHA MPU MpedbsBleHUM K OCBUAETENbCTBOBAHUIO
BO BCEX Chny4yasx, KpoOMe nepBOHAYanbHOrO W MNepuoanvecknx OCBUOETENbCTBOBAHUN.
BHeouepegHoe ocBMaeTensCTBOBaHME NPOBOAUTCA ANA OLEHKN JONYCTUMOCTU BbIABNEHHbIX
AedeKToB Unm NoBpeXaeHuU nocne asapum, B TOM Y1Cre CONPOBOXAAILLNXCH HapyLLeHneM
repMeTMYHOCTM  TpybonpoBoda, pasnUBOM  XKUOKMX WM BblIOPOCOM  ra3oobpasHbix
TpaHCnopTUpyeMbIX cpes.

O6bem ocBuaeTenbCTBOBaHMIN U NOPSIAOK MX NpoBeAeHus onpeaensieT PerncTp, ncxoas
U3 npegHasHayeHMs OCBUOETENbCTBOBAHWSA, BO3pacTa W TEXHUMYECKOTO COCTOSIHUSA
nogeogHoro Tpybonpoeoga.

1.4.4.10 BHeouepegHoe ocBMOETENBCTBOBAHME NOCME aBapum MMEET LENbIo BbIABUTb
BMA N XapaKkTep noBpexaeHus, obbem paboT No ycTpaHeHuo NocneacTBui aBapun, a Takke
onpefennte BO3MOXHOCTb W YCMNOBUS COXPaHeHusa knacca TpybonpoBoga nocne ux
yCTpaHeHus.

145 [ oKyMeHTbI, BblAaBaeMble Pernctpom no pesynbTaTtam
ocBuaeTenbLCTBOBaHUMN.

1.451 [okymeHTbl Peructpa BbligaloTca Npu NogTBEPXAEHUM yOOBNETBOPUTENBHON
OLEHKM TEXHUYECKOro COCTOSHUA OobbeKkTa OCBMAETENbCTBOBAHWUS, YCTAHOBIIEHHOW B X0Ae
NpoBeAEHNS OCBUOETENBLCTBOBAHUIN N UCTIbITAHWIA.
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1.45.2 [okymeHTOM, noAaTBepxdawowmnm BbinonHeHne [pasun MIT, sasnaetca
KnaccndukaunoHHoe cBMOETENbCTBO MOPCKOro NoABOAHOro Tpybonposoga (popma 9.9.2).

1.4.5.3 B npouecce TexHM4eckoro HabngeHus 3a nogBogHbIMM Tpybonpoeogamm
Peructp BblgaeT akTbl ocBuaetenscteoBaHna MIT no okoH4YaHUn nocTponku (dpopma 9.9.1),
aKTbl  eXerogHoro/nMpomMexXyTo4yHOro/BHeo4YepeaHoro/o4epeHoro  OCBUAETENLCTBOBAHMS
MMT (dopma 9.9.3) n, B cnyvyae He06X0OUMOCTU, UHbIE AOKYMEHTbI.

1.45.4 Peructp Brpase npusHaBaTb MOMAHOCTbIO UAN YACTUYHO AOKYMEHTbl WHbIX
KnaccmdukaLmMoHHbIX 06LLEeCcTB, OpraHoOB TEXHMYECKOro Haa3opa v ApYrMx OpraHn3aumn.
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1.5 TEXHUWHECKAA OOKYMEHTALUA

15.1 OO0Lue nono)keHus.

1.5.1.1 Bwugbl TEXHNYECKOW OOKYMEHTauuUn, noanexailen paccMoTpeHuio Pernctpom
Ha cTagusix npoekTupoBaHusa u noctporkn MINT, ykasaHsel B 1.5.3 PykoBogctea MIT.

1.5.1.2 PaccmoTpeHue (3KcnepTusa) MPOEKTHON TEXHUYECKOW LOKYMeHTauuu
OCYLLECTBIISAETCA C Lerbio NPOBEPKM COOTBETCTBUS OOBHLEKTOB TEXHUYECKOro HabniogeHus
TpeboBaHusm npasun PC 1 BoamoxHocTu npuceoenus MIMT knacca PC.

15.1.3 B cnyyae yCTaHOBKM Ha NOABOAHBLIN  TpyboONpoBOA4, HAaXOAALMACA
B 3KCMnyaTaumn, HOBbIX KOMMMEKTYIOWUX  U34eNuin, CyWeCTBEHHO  OTNMYaloLwmxcs
OT NepBoHayasibHbIX W Ha KOTOpble pacnpocTpaHsaTca TpeboBanusa [Mpasun  MIT,
HeobxoOuUMO npenbsaABnATb Ha paccmoTpeHve U opobpenne PC  gononHUTENbHYO
TEXHUYECKYI0O JOKYMEHTauMo Ha HoBble m3genusa B obbeme, TpebyemMoM Ans noaBOLHOMO
TpybonpoBoaa npu CTpoUTENbCTBE.

1.5.1.4 CornacosaHHble ¢ PC cTaHgapThbl Ha oTAeNbHbIE MaTepuansl U U3genns MoryT
3aMeHNTb COOTBETCTBYIOLLYIO YacTb TEXHNYECKON JOKYMEHTaLNN.

1.5.1.5 W3meHeHusi, BHOCUMbIE B 0d00OpeHHyt0 PC TEXHM4YECKyH0 AOKYMEHTaUMIO WU
KacaroLwmecss afIeMEHTOB M KOHCTPYKUMIA, NPpeayCcMOTpeHHbIX TpeboBaHnsimn Mpasun MIT,
OOJMKHbI ObITb 4O MX peanuaaunn npeactaBneHbl Ha ogobpexHne Pernctpy.

1.5.1.6 [lpegbsiBnisemas Ha paccmoTpeHne wu opobpenne PC  TexHunyeckas
OOKyMeHTaumss pormkHa ObiTb paspaboTtaHa Takum o6pasoM wnu cHabkeHa Takumu
AONOMHUTENbHBIMU CBEAEHMAMM, YTOObl Ha €e OCHOBaHWM MOXHO Oblflo y4OCTOBEPUTLCS
B BbINOMHEHMM nonoxeHui Mpasun MIMT.

1.5.1.7 Pac4yetbl, HeobOxoguMmble ONA OMpedeneHuss napameTpoB W BEJTUYUH,
pernameHTnpoBaHHbliX [MpaBunamm  MIT, [OMKHbI  BbINOMAHATLCS B COOTBETCTBUM
c TpeboBaHmnsamu Mpasun MMT unm no metoaukam, cornacoBaHHbiM ¢ PC. MNpumeHsieMble
METOOUKM M CNOCOObI BbINOMIHEHWS pacyYeToB AOSMKHbI 0becnednBaTb 4OCTAaTOUHY TOYHOCTb
pelieHnsa 3agayn. lNporpaMmmMHble KOMMMEKChI, MCNOMb3yeMble AN pacvyeToB, AOMKHbI UMETb
CengeTenbLCcTBO 0 TUMNOBOM 0406peHnn nporpammMmHoro obecneveHus (dopma 6.8.5). Peructp
MOXeT NoTpeboBaThb BbIMNOMTHEHUSA KOHTPOSbHbBIX pacyeToB no nbor nporpamme. Pernctp He
npoBepseT MpPaBWUMbHOCTb BbINOSMIHEHUS  BbIMUCIIMTENbHBIX OMepauun npu  pacyeTax.
OcHoBHblE  MOMOXEHWd, Kacawwmeca o0[obpeHus nporpammHoro obecnedeHus u
cornacoBaHusi METOAMK pacdeToB, nsnoxeHsl B 12.1 yactu |l « TexHnyeckas AoKyMeHTaums»
MpaBun TexHM4ecKoro HabnaeHUs 3a NOCTPOMKON CyOO0B U M3rOTOBIIEHMEM MaTepuaroB U
n3genuin ansa cynos.

1.5.1.8 CornacosaHne cTaHZapTOB W  HOPMATUBHO-TEXHUYECKMX  OOKYMEHTOB
Ha maTepuvanbl 1 U3genusa NPoM3BoaUTCS Ha CPOK UX AencTeus. Npn nepecmoTpe cTaH4apToB
N HOPMATUBHO-TEXHUYECKMX OKYMEHTOB A0JKHA NMPOM3BOANTLCS NPOBEPKA 3TUX JOKYMEHTOB
C Lenbto yyeTa B HUX TpeboBaHni, JENCTBYIOLLMX HA 9TOT MOMEHT npasun u Hopm PC.

1.5.1.9 Cpok peuncteus opobpeHma PC TexHudeckonm [AOKymMeHTaumm — 6 nert.
Mo nctedyeHMm 3TOro Cpoka MnNu B TOM Cryvae, ecnu nepepbiB Mexay Aaton ogobpeHus u
Ha4anom MOCTponkn TpybonpoBoga npeBbiwaeT 3 roga, AOKYMEHTauus AoimkHa ObiTb
npoBepeHa 1 OTKOPPEKTUPOBaHa C y4eToM naMeHeHun npasun PC.

1.5.1.10 OpobpeHune TEXHUYECKON JOKyMeHTauumn noaTeBepxaaertcs nytem
NpoCTaBneHns Ha Hew cooTBeTcTByOWMX wWTtamnoB PC. OgobpeHne aokymeHtaumm PC He
OTHOCUTCA K HaxoOAWMUMCH B HEN 3feMeHTaM W KOHCTPYKUMSIM, Ha KOTopble He
pacnpocTpaHsatoTca Tpebosanus MNpasun MIMT.

1.5.2 lNMpoekTHaa AOKyMeHTauus.

1.5.2.1 T[lpoektHaa gokymeHTauua MIMT, nognexawas paccmotpeHmio PC, gomkHa
BKMNtoYaTh criegytoLlee:

NOSICHUTESbHYIO 3arunCKy;

MPOEKT Nonockl 0TBOAA (NpU HanMuYun GeperoBoro y4dacTka Tpacchbl);



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

17

TEXHONOrM4YeCcKMe N KOHCTPYKTUBHbIE PELLEHUS;
NpoeKT opraHm3auum ctpoutensctea (MOC);
NNaHbl TPacc U NpoAosbHble Npodunm Tpybonpoeoaa;

TexHuyeckne TpeboBaHMsA Ha MaTepuarnbl U N3aenus;

Aeknapaumio NpoMbILLNeHHOW 6e30MacHOCTU OMacHbIX MPOM3BOACTBEHHbIX OOBLEKTOB
(OMNO) B wactn MIT.

1.5.2.2 TloscHuTenbHaa 3anucka [oSfMKHa cogepXaTb CBeOeHUMsl B OTHOLUEHMMU
cnepyoLero:

KnuMaTuyeckon, reorpacomvyeckom U  MHXEHEPHO-reornorMyeckon XapakTepucTUKn
akBaTtopun/panoHa, rae npegnonaraetcs crpoutensctaso MIMT;

onucaHus BapuaHToB Tpaccbkl MIMNT ¢ o6ocHOBaHMEM BbIOpaHHOIro BapuaHTa;

ceegeHna o MMT ¢ ykasaHMeM HaMMEHOBaHMWS, Ha3HA4YeHUs U MeCTOPaCNONIOXEHUS
HayanbHOro N KOHEYHOro ero MyHKTOB;

TEXHUKO-9KOHOMMUYECKOW  XapaKTEPUCTUKM  MPOEKTUPYEMOro  NMHEeNHoro obbekTa
(kaTeropus, NPOTSKEHHOCTb, MPOU3BOAUTESNBHOCTb, OCHOBHbLIE MNapamMeTpbl MNPOOOSIbHOMO
npodunsa 1 nonockl 0TBO4a U T.4.);

onucaHns NPUHUMNMAnbHbLIX MPOEKTHBIX peLleHnin, obecneymBarowmnx HagexHocts MIT,
nocrnefoBaTenbHOCTb M 9Tanbl  €ero  CTPOUTENbCTBA, MMNaHWpyeMble CPOKM  BBOAA
B aKcnnyaTauuio.

1.5.2.3 B cocTtaB npoekta cucTeMbl MOPCKMX MOABOAHBLIX TPyOONPOBOOOB AOJDKHbI
BXOOUTb TEXHONOIMMYECKNE N KOHCTPYKTUBHbIE PELUEHMS:

.1 nosicHWUTEenbHbIE 3anUCKn N0 0BOCHOBAHMIO CNEAYIOLLErO:

TEXHONMOMMYECKMX pPeLLEeHN MNPOEeKTMpyeMoro noABoAHoOro TpybonpoBoaa, BKIOYas
pac4eTbl TEXHOMNOrMYeCcKNx napameTpos TpybonpoBoaa;

KOHCTPYKTUBHbLIX pPELUEeHWA MPOEKTMPyeMOoro noaBoAHoro TpybonpoBoga, Bkto4as
pac4eTbl KOHCTPYKTUBHbLIX NapameTpoB Tpybonpoeoaa;

BblObOpa TMNa M NapaMeTpoB ANEKTPOXMMUYECKON 3alumTbl Tpybonposoga OT KOppO3uu
UIn ero y4acTKOB;

BolbOpa TUMOB M MapaMeTpoB aHTUKOPPO3UOHHbLIX/TENNTOM30NALUMOHHBLIX/TNAagKOCTHBIX
NOKPbITUIA TPyOonNpoBOAa, BKOYas N30MSALMI0 CBAPHOIO CTbIKOBOIO COEANHEHUS;

TEXHONMOMMYECKMX PEeLUeHUn CUCTEMbl aBTomaTu3auuu, OBHapyXeHus yTedek w/vnu
KOHTPONS KOppo3uu (Npu UCMonb3oBaHUN).

.2 NnaHbl pacnofnoXeHns y3noB OTKMYatoLen apmaTypbl;

.3 yanbl KpenneHuns bpacneTHbIX NPOTEKTOPOB;

4 cxema nsonauumn cTbikoB Tpyo;

.5 yanbl NOOKMYEHUS K CTOSiKaM MOPCKMX CTauMoHapHbIX nnatdopM (TPyOHbIX
BCTABOK) UM NOABOAHLIM MaHMonbaam;

.6 yanbl BbIXOAOB Ha GeperoBOn y4aCTOK M MepeceyeHui C paHee MOCTPOEHHbIMU
TpybonpoBogamu, MOPCKMUM KaHanamu (dapsatepammn) 1 NogBoaHbIMU Kabenamu;

.7 TpeboBaHus Kk obecrneyeHnto 6e30nNacHOn aKcnnyaTaumm;

.8  cneuudmkaumm obopyaoBaHus, U3Oennn n MaTepuaros.

1.5.2.4 B coctaB npoekta CUCTEMbl MOPCKMX MOABOAHbIX TPyOOMpPOBOL4OB AOSMKEH
BXOAUTb NPOEKT opraHmsaunm ctpoutensctea (MOC):

NOsiCHUTENbHAaA 3anucka no OBOCHOBAHMIO MPOEKTa OpraHu3auum CTPOUTENbCTBA,
BKITt04as crnocobbl yknagku 1 3arnybneHns B JOHHbIN FPYHT (Npy Hanuyum);

TexHomnorm4yeckas cxema nocTponku TpybonpoBoaa Unu ero y4acTKoB;

NOosiCHUTENbHAasA 3anMcka No 060CHOBaHUIO NPOEKTa NepeceyeHnii Tpacc N BbIXO4OB Ha
6eperoBor y4acTok (Mpu Hanuyum);

TpaHcnopTHas cxema pfoctaBkm Tpyb6 W MaTepuanos; cxema MrIaHUPOBOYHOM
opraHu3aLmmn y4acTka;

nnaHbl TPacc 1 NNaHbl NepeceyeHnin Tpacc (Npu Hanuuun);

nNpoJonbHbIe NPOMUIIN TPAcC U NPOAOIbHbIE NPOMUNN NepeceyeHnin Tpace (NPY HanMyum).
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1.5.25 B coctaB npoekta nogBOAHbIX TPyOONPOBOAOB [OSMKHbI ObiTb BKIHOYEHDI
TexHuyeckne TpeboBaHMsA Ha 0bopyaoBaHue, U34envs u maTepuanbl, BKIOYasa cnegyoLlee:

cTanbHble TPyObl, OTBOAbI N (DUTUHTN;

rmbkme TpyObl (NPY NCNONBb30BaHUN);

aHTUKOPPO3NOHHOE/TEMMON3O0NALNOHHOE NOKPbLITUE CTarnbHbIX TPY6;

N30NSUMIO CTbIKOB TPYO;

rMagKoCTHOE BHYTPEHHEE NMOKpbITUE Tpyo (Mpy ncnonb3oBaHumn);

GannactupoBky TpybonpoBoga (yTsXKensiowme noKpbITUS  U/unu - rpysbl, Npu
Ncnonb3oBaHnn);

NPOTEKTOPbI NN CTaHUMIO KaTOAHOW 3aLnThbl (MPU UCNONb30BaHUN);

CUCTEMbI aBTOMaTM3auun, OOHapyXeHMs yTeyeK W/Mnm KOHTPONsA Kopposuu (npu
NCNoNb30BaHWN);

oriaHueBble COeQUHEHNST UCMOSb3yeMbIX TUMOB;

MarHUTHbIE MapKepbl.

153 Paboyasa gokymeHTauus.

1.5.3.1 [o Hayana cTpouTenbCTBa MNOABOAHOrO0 TpyboOnNpoBoOa Ha pacCMOTPEHue
Pernctpy gomkHa 6bITb npeactaeneHa pabodasti (KOHCTPYKTOpCKas M TEXHONorMyeckas)
TexHM4ecKasi LOKyMeHTaums, N03BonsaoLLLas yaoCTOBEPUTLCS, YTO TpeboBaHMsa 0406peHHOro
Pernctpom npoekta v npasBun Peructpa no OTHOWEHMIO K AaHHOMY MNOABOAHOMY
Tpy6onpoBoAy BbINOMHSAKOTCS.

1.5.3.2 T[pepoctaBnsaemas Ha paccMoTpeHne Pernctpy paboyas (KOHCTpyKTOopcKasi 1
TEeXHONMorn4yeckas) TexHmdeckas JOKyMeHTaunst 4OMmKHa BKoYaTh:

.1 TexHwu4yeckue ycrnoBsus M npoueaypbl U3roTOBNEHUS CTanbHbIX TPYO C ykazaHuem
TpeboBaHMI K reomMeTpuun, Bugam n obbemam UCMbITaHU U HepaspyLlaloLwero KOHTpons,
BKIOMasi OCHOBHOW MeTans n CBapHble COeANHEHUS;

.2 TEXHOrormu cBapku, BKMoYas PEMOHTHYO CBapPKY, NPU U3roTOBMEHMN CBapHbIX TPy6
N CBapKM CTbIKOBbIX KOMbLIEBbIX LUBOB C yKazaHMeMm cnocoboB n 06beMOB HepaspyLuatoLero
KOHTpoOns;

.3 4yepTexu NnaHoB U NPOAONbHbIX Npodunen Tpacc TpybonpoBoaos;

YepTeXn OTBOAOB, TPOVHMKOB M NEPEXOOHUNKOB;

YyepTexu TPYOHbIX BCTABOK («KaTyLUEK»);

YepTexun NnpeaBapuTenbHO 00YCTPOEHHbIX TPaHLIEN U KOTIOBaHOB;
CUTYaLMOHHbIV NNaH;

CXema yCTaHOBKN MarHUTHbIX MapKepos;

CXema yCTaHOBKWN NPOTEKTOPOB.

1.5.3.3 BwmecTe c yepTexamu 4OMKHbI ObITb NPeaoCTaBNeHbl crieayoLwme npoueaypbl
N pacyeTbl:

.1 npoueaypa yknagkv NMHENHOM YacTu NoaBOAHOro TpybonpoBoaa;

.2 npoueaypa yknagkm B palioHe BbIxOda Tpaccbl Ha Oeper mnv nepeceveHun c
apyrummn Tpybonposogamu/nogBoaHbIMM Kabensamu;

.3 npoueaypa BbINOSHEHMA 3axnecTa nneTten Tpybonposoaa;

4 Heobxogumble cBeaeHUS Ons onpeaeneHns BHELWHUX Harpy3oK (CUim U1 MOMEHTOB)
OT BeTpa, TeYEHUN, BOSH, NlefoBbIX 06pa3oBaHU U ApYrnx napameTpoB, y4YUTbIBAEMbIX Npu
aHanuae NpoYHOCTM TPyboNpoBOAa, BKMOYas CriyvariHble Harpy3ku (0T pbiGONOBHBIX TPaoB.,
AaKopeun 1 T.4.);

.5 pacyeT HOMUHaANbHOM TOMLWMHbLI CTEHOK TPyD ONA COOTBETCTBYHOLLUMX COYETaHWUM
Harpysok;

.6 pacdeT npo4dHOoCcTM TpybornpoBoda B rnpouecce YKNagkM C YyCTaHOBMEHWEM
6e3onacHbIX NapameTpoB BOSTHEHWS, TEYEHUS 1 BO3OENCTBUSA BETPA;

.7 pac4eTbl, NOATBEpPXAaloLLMe CENCMOCTONKOCTb NOABOAHOIO TpybonpoBoaa;

.8  pac4yeTbl BenuyuHbl 3arnybneHus TpybonpoBoAa B OOHHbLIA TPYHT B panloHax C
nefoBON aK3apaumen;

©o~NOUID
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.9  pac4yeTbl NPOYHOCTU TPYOHbLIX BCTABOK 1 (brnaHLEeBbIX COEANHEHWN;

.10 pac4eTbl fonyckaemMbIx CBOBOAHbIX NPONETOB TPYOONPOBOAa Ha CTaanN MOCTPOMKH,
npoBefeHNs rmapaBNnYeCcKuX UCMbITaHWUI 1 AKCnyaTauuu;

.11 npoueaypa O4UCTKM, KaNMBPOBKKU N 3anNOSNTHEHNS BOOOW;

.12 npoueaypa ncnblTaHU Ha NPOYHOCTb U FEPMETUYHOCTb.

1.5.3.4 T[lpepocTasnsemas Ha paccMoTpeHne PC goKyMeHTauus Ha OTBOAbl AOSMKHA
cogepxartb cnegylowme cBeaeHus:

.1 KOnnM4yecTBO OTBOAOB KOHKPETHOro TuMa KaXaoro pasmepa B paMKax MpoekTa u
NPUMEHSIEMbIN CTaHOapT Ha U3rOTOBIEHNE;

.2 Mapka matepuarna, TMn 3aroToBoOK;

.3 cneuudmkauum un cepTudpmkaTel Ha Martepuan 3aroToOBOK C  AaHHbIMK MO
XMMUYECKOMY COCTaBy, TepMu4eckon obpaboTke, MEXaHNYECKMM CBOMCTBAM, pa3MepHOMY U
HepaspyLlatoLemMy KOHTPOSHO;

4 reomeTpus oTBoAa (Hanpumep, HOMWHAmNbHbIA WAW  BHYTPEHHWUA AOnameTp,
MUHUMarnbHasi TOMLWWHA CTEHKKU, paanyc marnba, yron narnba, AnvHbl NPSIMbIX y4acTKOB MO
Kpasm oTBoaa, obpaboTka TOpPLOB, OTKIIOHEHWUs OT KPYroBovM hOpPMbl CEYEHWsI, BKIOYast
Tpebyembie 4OnycKn);

.5 ycnous TepmoobpaboTkm nocne M3roToBMeHUs, eCnm NPUMEHUMO;

.6 TpeboBaHusi N0 06BLEMY N METOAAM UCMbITAHNM 0O6pa3LOB U3 MeTanna OTBOAOB;

.7 TpeboBaHuNA No HepaspyLlatoLLEeMy KOHTPOSIO N TMAPaBNYECKUM UCMbITAHUSM;

.8  COCTOsIHME MOBEPXHOCTM NMpPWU NOCTaBKe, MOKPLITUSA NN OKpacka.

1.5.3.5 [nsa oMTUHroB OONONHUTENBHO NPEeLOCTaBNATCA CneayLne CBeaeHus:

.1 meTogbl n napameTpbl popmoobpasoBaHusa (KOBKa, LUTaMMOBKa, NIUTbE), CBapKa,
MexaHun4eckasi 00paboTka;

.2~ CBapoO4Hasa npoueaypa U XMMWYECKUA COCTaB MeTanna LiBa, BKIYasi PEMOHT
CBapKoWn.

1.5.3.6 [dokymeHTauusi Ha rmbkmne TpyObl AOIMKHA coaepXaTb creayrolmne CBEAEHNS 1
pac4yeTbl:

.1 cepTudmkatbl Ha TPYObI M NPOTOKOMbI UX UCMbITAHWI (CneundmrKaLmnio Ha NOCTaBKy
Tpy6 nnu TexHmyeckme TpeboBaHusA Ha 3akynky Tpyo);

.2 KOHCTPYKTMBHOE WCMOSIHEHWE TPyO M COEOMHUTENbHbLIX 3NEMEHTOB (KOHLEBbIX
UTUHIOB);

.3 XapaKTepUCTUKM UCMOMb3yeMbIX METANNIMYECKNX U MONIMMEPHbIX MaTepunanos;

4 meTOoAbl pacyeTa nmapaMeTpoB BCeX crioeB Tpybbl C onpegeneHnem pacvyeTHOro
BHYTPEHHETO U BHELLHErO AaBfEHUs!, CONPOTUBIEHNS PACTSXKEHUIO U KPYHEHWIO;

.5 obnactb npumeHeHus MbBkMx TpyO, BKNOYas napameTpbl TPaAHCNOPTUPYEMOM
cpenbl;

.6 ponycTMmble BuMAbl BHELWHWX BO3O4ENUCTBUA  (CTaTU4Yeckue, AUHaAMUYeckue,
TpeboBaHMA MO LMKIINYECKOMY 1 BPEMEHHOMY PECYPCY) U AOMNYCTUMbIE NapameTpbl BHELLUHEN
cpenbl;

.7 MUHUManbHbIA paguyc n3rmba Npu XpaHeHun, yknaake u aKkcnnyatauuu;

.8  pac4eTbl MPOYHOCTM NPW YKNagKe, aKcnyaTaumm u UCNbITaHUSAX, BKNOYas pacyeTbl
YyCTanoCTHOW NPOYHOCTY;

.9  cBegeHust N0 MHCMEKLMN MU MOHUTOPWHIY, BKIHOYasi pacyeTHOe NpOrHO3vpoBaHue
cpoka akcnnyaTtauum Tpy6bl.

1.5.3.7 [JokymeHTauus Ha apmaTypy U ee NpuBoAbl JOMXHaA codepxaTb cnegyowimne
cBefeHus:

.1 cxema pasmMeLlleHnsi 3anopHON U NpeaoxXpaHMTeNbHOM apMaTypbl;

.2 cepTucdmkatel Ha  apmMaTypy W MPOTOKOMbl  MCMbITAHWA  apMaTypbl,
noaTBepXaawlne ee COOTBETCTBME TpaHCNOPTMPYEMbIM cpedam, npegnonaraeMbiM
YCIoBMsiIM 3KcnnyaTauum TpybonpoBoaos;

.3 [DOKyMeHTauusi Ha geTanu kpenexa pnaHueBbIX COEANHEHWIA U NPOKNaAKY;
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4 cxema AUCTaHUMOHHOrO ynpaBneHns TpybonpoBO4HOM apMaTypon;

.5 paboume 4yepTexu KOHCTPYKLMKU NpuBoaa.

1.5.3.8 T[lpepoctasnsemas Ha paccmoTpeHne PC OOKyMeHTaums Ha pnaHubl 4OSmMKHA
cogepxaTb criegyloLimne ceegeHus:

.1 konmnyecTBO riaHLEB KOHKPETHOrO TUMa KaXKgoro pasmepa u krnacca rno gasneHuto
B pamKax NpoekTa;

2 NPUMEHSEMbIN CTaHOAPT Ha NPOEKTUPOBAHME U NPOBEPOYHBIA pacyeT MPOYHOCTHU
Ha BOCNPUATUE NPOEKTHLIX YCUIMUIA;

.3 Mapka maTepwuara, Tun 3aroToBoOK,;

4 reomeTpua wusgenus  (Hanpumep, HOMUHAmNbHbIA WM BHYTPEHHUA OnaMeTp,
MWUHUMAarbHas TOMLLMHA CTEHKN LUEVKK, TONWMHA 1 AMaMeTp Tena dnaHua, BeICTYrMbl Y KAHABKN
Ha KOHTaKTHOM NOBEPXHOCTM, 06paboTKa KOHTAKTHbIX MOBEPXHOCTEN, OTKITOHEHMS OT KPYroBOW
dopMbI CeYeHUs, BKNoYas TpebyemMble ONyCKn), pa3mepbl NPUCoeanHsIEMON TpyObl;

.5 ycnous TepmoobpaboTkm nocne U3roToBneHus;

.6 TpeboBaHuA K 0ObEMY U MeTOog4aM MCMbITaHWIA TUMOBOrO (OMNbITHOrO) obpasua u
B npoLecce Npon3BoACTBa;

.7 TpeboBaHUA K HepaspyLLaloLLEMy KOHTPOSIO U rMApPaBinyYeCKUM UCTbITAHNUSM;

.8  MmaTepwan getanemn Kkpenexa, TUn U Matepman npoknagku;

.9  CcOCTOsiHME NOBEPXHOCTU NpU NOCTaBKe, NOKPbITUE UITM OKpackKa.

1.5.3.9 [lokymeHTaumsa Ha aHTUKOPPO3MOHHYK 3aWuTy U MN30Msunto, BKOYas
TENnomn3onAaAuUnio JOMmKHa coaepxaTtb creyoume cBeaeHus:

.1 TexHu4eckune ycrnoBusi NO HAHECEHMIO aHTUKOPPO3UOHHBIX NOKPLITUIA U U30ASLUN;

.2 CcXema aHTUKOPPO3MOHHOIO NOKPLITUA U U30NAUNN;

.3 CXeMbl M30NSALNN CBApHbIX CTbIKOB TPYO;

4 NHCTPYKUMSI NO PEMOHTY M30NMPOBAHHOM NOBEPXHOCTM Tpybonposoaa.

1.5.3.10 [dokymeHTaumss gnsi GannacTupoBku TpyOOMpoOBOAOB AOJMKHA CoAepXaTb
cnefyouine ceegeHus:

.1 pacyeT nnaeyyecTn (BbITankMBawoLWwen cunbl) NOABOAHOrO Tpybonposoaa,
npoBepKa YCTOMYMBOCTU Ha FPYHTE U/MNn YCTOMYMBOCTU Ha BCMIbITUE;

.2 paboume YepTexn 6annacTHOro NOKPbITUS U/UNU KOHCTPYKUMK BannacTHbIX FPy30B;

.3 cxema pasmelleHus 6annacTHbIX rpy3oB;

4 pacder GannactMpoBkM  NOABOAHOrO  TpybonpoBoga npy  MpPUMEHEHUN
00EeTOHMpPOBaHHBIX TPYO.

1.5.3.11 [okymeHTaumMss Ha aBTOMaTU3UPOBAaHHbIE CUCTEMbl YrpaBrieHUs, aBapuUrHO-
npegynpeanTenbHOn CUrHanu3aumm, MOHUTOPUHIA KOppo3nn 1 oBHapy>KeHUs yTedek SOormkHa
cofepxaTb crieyloLue ceegeHus:

.1 npuHUMNManbHble CXeMbl aBTOMAaTU3UPOBAHHbLIX CUCTEM YrpaBrieHus;

.2 MepeyeHb KOHTPONMPYEMbIX MapamMeTpoB C YKasaHMeM TUMOB [aTyMKOB W
NpUBOPOB, UX XapaKTEPUCTUK,;

.3 TexHu4yeckue TpeboBaHWNS Ha KOHTPOSIbHO-U3MepUTEnbHble NPUBopbl U Ha apyrue
3MEMEHTHI, BXOAALLME B CUCTEMDI.

1.5.3.12 [okymeHTaumMsi no 3MeKTPOXMMUYECKOW 3awmte TpybonpoBoda AOMMKHa
cofepxxaTb criegyloLune ceegeHus:

.1 cxema kaTogHOW 3aWwuThl (pa3meLLeHne aHOA0B) U NPOTEKTOPHOW 3aLUUThI;

.2 TexXHW4Yeckue ycrioBUS Ha CTaHUMIO KaTOAHOW 3almThbl (NPY NCNOMb30BaHUN);

.3 onpegeneHne Maccbl aHOJ0B UNU NPOTEKTOPOB;

4 pOKyMEeHTaumsi Ha SNeKTPOoU3onmpytoLmMe BCTaBkn U/mnn donaHubl.

1.5.3.13 [okymeHTaumsi Ha OGeperoBble nepexodbl AOMMKHA CcOoAepXaTb cregytoLlme
cBefeHus:

.1 onucaHue KOHCTpPyKUuMK Bbixoda noasogHoro TpybonpoBoaa Ha Geper;

.2 paboumne yepTexm beperoBoro nepexoga.
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1.5.3.14 [okymeHTauMa no yknagke nogBoOAHOro TpybonpoBoga Ha MOPCKOe [AHO
OOMKHa cofepXaTb crnegyouime cBegeHns:

A1 CNocobbl N TEXHOOMMYECKNE CXEMbI YKNAOKN C YKa3aHMEM OCHOBHbIX MapaMeTpoOB;

2 YyepTeX TPaHLUEN UMK 30HbI ANS YKNaaKu;

3 npoueaypbl MOArOTOBKM TpaHLWEW W KOTNOBAHOB, (POPMUPOBaHUSA oOBpaTHOM
3aCbINKN TPaHLLEN N KOTNIOBAHOB,

A4 KOHCTPYKTMBHOE OhOpMISIEHNE NEPECEYEHUN C paHee YNOXeHHbIMW NO4BOLAHBIMU
TpybonpoBogamu n kabenamu;

5 pacyeTbl npodHoCcTM TpybonpoBoga npwu 3arnybrneHMM B AOHHBIA  TPYHT U
BbINOSTHEHNA  KOHCTPYKTUBHOIO OQOPMISIEHNA MNepecedYeHnurn C paHee  YNOXEeHHbIMU
noaBoAHbIMKM TpybGonpoBogamu n kabensimu;

.6 pac4eTbl NPOYHOCTM TpybonpoBoaa npu 3arnybneHnn B AOHHbIN FPYHT;

v npoueaypbl M pacyeTbl NogaepkaHusi Ha nNnaey nneTn Tpybonpoeoaa, B TOM Ynucne
3aKpensieHnst NneTn npu npesbilleHnn Ge3onacHbIX NapamMeTpPoB BbLICOT BOJSH, CKOPOCTEWN
Te4yeHus 1 BeTpa, rnyOGuHbI akBaToOpuUM.

1.5.3.15 [lokymeHTauusi aHanvM3a pUCKOB AO/MKHA ObITb MOArOTOBSIEHA HA OCHOBAHWUK
pasg. 10. [onyckaetcs BbINOMIHEHME aHanM3a PUCKOB AN NoABOAHOro Tpybonpoeoga
B COCTaBe COOTBETCTBYHOLLEro pasgena B npoekte o0O0yCTpoMcTBa MECTOPOXAEHUS Ha
MOPCKOM Luenbade.

1.5.4 UcnonHutenbHasa [OKyMeHTauus.

1.5.4.1 Tlpn okasaHum Pernctpom ycrnyr no knaccudukaumm MOPCKUMX MOABOAHBLIX
TpyOOnNpoBOAOB, NMOCTPOEHHbIX 6e3 TexHuyeckoro HabnwogeHmsa PC, noMMMO NpOEeKTHOM m
paboyen JOKyMeHTaUMmM Ha NOCTPOVKY NoABOAHOro Tpybonposoaga B Pernctp gomkHa ObiTb
npegcraBneHa Ha pacCMOTPEHME UCTNONHUTENbHAA JOKYMEHTaUus.

1.5.4.2 WcnonHutenbHas AOKyMeHTaLuMs AOMMKHA BKOYaTh crieqyowme AOKYMEHTbI:

A1 aKTbl MO 3Tanam NOCTPOWKN NOABOAHbLIX TPYOONpOBOAOB:

aKTbl rMApaBNYECKNX UCMNbITAHUIA Ha NPOYHOCTb U FEPMETUYHOCTD;

akT obcnengoBaHMi cBODOAHLIX MPONETOB;

aKTbl OYMCTKM 1 KanmbpoBKY;

aKT Mo AeTeKkTopy KopobneHns nocrne yknagku;

aKTbl MPOBEPKWN YKNaaku TpybonpoBoaos;

aKT yCTPOMCTBA TpaHLLew;

aKT 06paTHOWM 3acbINKN TPAHLLEW;

.2 [OOKyMEHTauus nogpsgyunka v 3akasyumka:

XypHan 3amedaHnin n NpeanoXxeHun 3aKkasuvmka;

XypHan Haasopa nogpagquka;

.3 DOKyMeHTauwms no yknagke Tpy6onpoBoaos:

XypHanbl M OTYeTbl YKnagku TpybonpoBodoB (COOPKWM, CBapku, HepaspyLlatoLlero
KOHTPONS, peMOHTa CBapPHbIX LUBOB, U30MSLUMN CBAPHbIX LLBOB);

4 poKyMeHTaumsi Ha TpyOHble BCTaBKM:

XXypHarbl 1 OTYETbI N3rOTOBIEHUS TPYOHbBIX BCTaBOK TPyHONpOBOAOB;

.5 AOKyMeHTauusi Ha U30MsLUM0 MOHTaXHbIX CThIKOB:

OTYeT N0 MHCNEKLUNOHHOMY KOHTPOITHO N30MNALNN CTHIKOB;

3aBoAcCKMe cepTudmkaTbl Ha U30NALMOHHBIE MaTepuansl;

.6 pokymeHTaumsi no mobunusauum TpyboyknagavyHon 6apxu:

aKT UCMbITAHNUS HaTSXXMUTENen n 6ETOHHOro NOKPLITUA NNeTH Tpyo;

aKT KannbpoBKN HATSHXXUTENEN;

aKT KannbpoBKn SKOPHbIX Nebenok;

aKkT NpoBepkM Beca Tpyb noa Bodon;

v nnaH KOHTPOMS Ka4yecTBa Npu NOCTPoWke TpybonpoBoAa;

.8  AoKymeHTauusi, o0popMIeHHasa no pesynbtaTtam nogsogHoro obcrnenoBaHms nocne
nocTpoviku Tpybonposoaa:



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

22

OT4YEeT NO NOABOAHOMY 0GCNEA0BaHNIO;

NPOAOSIbHLIN paspes TpaHLlew,

.9  JOKyMeHTaumsi Ha NPOTEKTOPHYIO 3auTy Tpybonposoaa:

aKT OEeCTPYKTUBHbIX UCMbITAHMI NPOTEKTOPOB;

aKT KOHTPONSA BECOB N pa3MepoB MPOTEKTOPOB;

aKT ANEKTPOXMMNYECKUX UCTIbITaHUI MaTepmana NpoTEKTOPOB.;

aKTbl XMMMUYECKOro aHanu3a coctaBa NpOTEKTOPOB,;

nfiaH KOHTPONS KayecTBa U3roTOBMEHUS NPOTEKTOPOB;

cepTudukaTbl Ha Matepuarnbsl NPOTEKTOPOB;

3aBOACKOM cepTuunkaT NPOTEKTOPOB;

yepTexX NPOTEKTOPA;

.10 pac4yeT npo4yHOCTM Npu yKnaake Tpybonposoaa;

.11 pgokymeHTaumsi Hag30pPHbIX OPraHoOB B COOTBETCTBUM C 3aKkOoHOA4ATENbCTBOM PO:

aKTbl MPUEMOYHON KOMUCCUMU;

NNUEH3UN Nnogpagyunka;

paspeLlleHre Ha cBapoYHoe 06opyaoBaHuUE;

paspeLleHne Ha cTanbHble TPYObl;

aKkTbl 3aBepLUeHnsa nocTponkn n seoga MIMT B akcnnyaTauuio;

CBUOETENbCTBO O PErncTpaLmm onacHoro NPon3BoACTBEHHOrO OObLEKTA;

.12  poKymeHTauus rno ceapke:

npoueaypa ogobpeHns TEXHONMOrMYECKMX MPOLECCOB CBapKM C NpoToKonamu/otyetamm
Nno MeXaHW4YeCKUM UCTbITAHNAM;

npoueaypbl onpegeneHna Jonyckaemblx OedEeKTOB MNpy CBapke W HepaspylualroLlem
KOHTpoOne;

o6pasubl CBMAETENBLCTB O LONYCKe CBAPLLMKOB M OTHET O NPOBEPKE KavyecTBa CBAPKY;

npoueaypa atrectaumm CBapLLMKOB;

NPOTOKONbI aTTeCTauun CBapLLMKOB;

cneungmkaumm NpoLLeCcoB CBapKy;

CMMCOK CBapLLMKOB;

cepTuduKaTbl Ha CBapOYHble MaTepuarnbi;

.13 cepTudukaTtbl U3rotoBUTENS Ha TPYObI, OTBOALI, UTUHIKN, apMaTypy, BKIKOYasa KX
NOKPbITKS;

.14  aKTbl CKpbITbIX paboT.



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

23

2 PACYETHbIE HATPY3KW, OENCTBYIOLWWUE HA NOABOAHBLIE TPYEONPOBOAbI

2.1 OBLWWME NOJNOXKEHUA

Pac4yeTHble Harpysku, Ae/CTBYOWME Ha NoABOAHbBIN TPyOGoNpoBoa, OOIMKHbI Yy4UTbIBaTb
3KCNyaTaumoHHble  YCIOBUS, WUCMbITaTeNbHbIE HArpy3km W Harpysku npu  MOHTaxe
TpybonpoBoaa. Kaxabin B Harpysku, onpegeneHHbli cornacHo 2.2 — 2.8, nomkeH 6biTb
YMHOXEH Ha KO3(MUUMEHT 3HaA4YMMOCTM Y. 3HadeHus KoadhPULMEHTOB MpuBeaeHb!
B Tabn. 2.1.1.

Tabnuuya 2.1.1
KoadcdmumeHTbl 3HaYMMOCTU KOMMOHEHTOB Harpy3ku y

Bua Harpy3sku Y

Bec Tpy6onpoBoaa n BcnomoraTenbHbIX KOHCTPYKLNIA 1,1
BHyTpeHHee faBneHue:

0N ra3onposofoB 1,1

Ona HecbTenpoBoaoB M HEPTENPOAYKTONPOBOAOB 1,15
HapyxHoe faBrneHue BoAbl C y4eTOM konebaHui ypoBHsi BOAbl 3@ CYET MPUIMBHO-OTIIMBHBIX SIBEHUA U 1,1
BOJTHEHVSA
[aBneHune rpyHTa obBanoBku/3ackinkv Tpybonposoaa B TpaHLiee 1,4
O6nepeHeHne Tpybonposoaa B Criy4ae TPaHCMOPTUPOBKU CPeAbl C OTPULATENBHOW TeMnepaTypon 1,4
Cencmmyeckme BO3AenNCTBUS 1,1
BosgencTteue TeueHns 1,1
BosgencTeue BonH 1,15
BoapgencTeue BeTpa 1,1
TemnepaTtypHble BO30eNCTBUS 1,0

2.1.2 PacyeTHble Harpy3ku c y4eTom Cbl/lsl/l‘-leCKl/IX ABMNEHNN NX BO3HUKHOBEHUS MOryT

ObITb pa3geneHsbl Ha:

PYHKUNOHAMbHbIE Harpy3Kku;

BHeLHWe (NpMpOaHbIE) Harpy3ku;

Harpysku npyv MOHTaxe, yKnagke u UCnblTaHusX;

cny4variHble 1 ocobble (aBapuHbIe) Harpysku.

2.1.3 Harpy3ku, o0ycnoBneHHbIe LenieBbiM HasHayeHnem noaBOAHON
TPyGONPOBOAHOWN CUCTEMbBI U €€ SKCNNyaTaumen B 3TUX Lensx, OTHOCATCS K (PyHKUMOHANbHbIM
Harpyskam (BHyTpeHHee [JaBneHue, TemnepaTtypHble BO34ENCTBUMSA TPaHCNOPTUPYEMOMN
cpenbl, peakunsi rpyHTa MOPCKOro gHa 1 7.4.). Heob6xoammo yunTtbiBaTh BCce OYHKUNOHArMbHbIE
Harpysku, onpegensiowme paboTocnocobHOCTb CUCTEMbI Ha CTagusax MNOCTPONKUA U
aKcnnyaTaumm.

214 BHewHne (npupoaHbie) Harpyskn Ha NoABOAHYK TPpyOGOMpPOBOAHYHO CUCTEMY
onpeaenalTcs  (haktopamm  OKpyXKawlehn cpegbl M He MOoryT ObiTb  OTHECEeHbl
K (OYHKUMOHANbHbLIM Mnn 0cobbiM (aBapuiHbLIM) Harpy3kam.

215 Harpyskn npu MoHTaxe TpybonpoBoga npu cobniogeHnn HOpMaTUBHbBIX
BHELLUHWX YCNOBWUI (BETEP, BOMHEHUE, TEYEHME, TeMNepaTypa BOAbl M BO3AyXa) U TEXHONOMMK
MOHTaXa OnpeaensaiTCs B 3aBUCMMOCTM OT cnocoba yKnagku, BHELUHMUX NPUPOAHBIX YCITOBUN
n ocobeHHoCcTen Tpacchl Tpybonposoaa.

2.1.6 CnyyanHble Harpysku (BO3OEeWCTBUS ynaBlUMX NpegMeToB, OpyAun pbiGHON
NoBNK 1 ap.) 1 ocobble (aBapUHbIE) HAarpy3KkK, a Takke BEPOSITHOCTU UX MOSIBIIEHUS SABMSOTCA
npeaMeToM crneLmanbHoro paccMoTpeHus Pernctpom.



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

24

2.2 PACHETHOE OABJIEHUE

2.2.1 PacueTHoe aaBneHue B TpybonpoBoae p,, MlMa, onpeaensietca no popmyne
bo = (pi_pg min) + AP, (2.2.1)
roe p; — BHYTpeHHee paboyee aaBneHune B TpybonpoBoae, npuHumaemoe B npoekte, Mla;

Pgmin — MUHMMAanbHOE BHELIHee rngpocTaTtuieckoe AaeneHne Ha Tpy6onposod, Ma;

Ap — pobaBoyHoe pacyeTHoe AasreHve, yuuTbiBaOLLEE AasneHuve cTparmBaHus

TpaHcnopTupyemMon cpefdbl B TpybonposBode w/wnu [asneHve rvapasBnnyeckoro ygapa
B Tpybonposoae, Mlla. [dobaBoyHoe pacuyeTHOe pJaBrneHwe onpefensieTcsi B pesynbraTte
rmgpasnuyeckoro pacyeta Tpybonposoaa, ogobpeHHoro Pernctpom.

2.2.2 BenuunHa p, min Onpeaensetcs no opmyne
— -6
pg min — pwg(dmin_ hw/2)10 ) (2-2-2)
roe pw — MMNOTHOCTb MOPCKOW BOAbI, Kr/M3;
g — ycKopeHue cBo6ofHOro nageHusi, M/c?;

dmin — MWHUManbHbLIN YpOBEHb TUXOM BoAbl MO Tpacce TpybonpoBoda, M, Y4uTbiBaOLWMNA
MPUIIMBHO-OTNUBHbIE AIBIIEHUS U HAaroHbl ¢ obecneyeHHocTbo 1072 1/rog;

hy, — pacyeTHas BblCOTa BOMHbI HA MPOEKTUPYEMOM yyacTke Tpybonposoaa, M, ¢ 0becneyeHHOCTbIo
102 1/roq.

2.2.3 BennunHa pgobaBoyHOro pacyeTHoro gaerneHus Ap, Mla, yuuTbiBaroLwlero
ABNeHne rmapaBinMy4eckoro ygapa, OoJpkKHa OblTb HE MeHee BEIMNYUHbI, onpe,u,eneHHoPl no
dopmyne

— /. PintEtcK -3

Ap = Vipe /—Etc"'DintK 1077, (2.2.3)
rae Vi,e  — CKOPOCTb ABWKEHWUsi TPAHCMOPTUPYEeMON cpedbl B Tpybonposoae, M/c;

E — MoAynb HOpMarnbHON ynpyroctn matepuana Tpyb, Mla;

K — moaynb 06bEMHON yNpyrocTu TpaHcnoptupyemon cpeapl, MlMa;

Pint  — MINOTHOCTb TPAHCTIOPTUPYEMO cpeapl, Kr/mS;

Dine  — BHYTPEHHU avameTp Tpybonposoaa, MM;

te — TONWMHA CTEHKM TPYObl, MM.
2.2.4 B cny4yae npmMeHeHua cneunaribHbiX KOHCTPYKTUBHbLIX Mep MO YMEHbLLUEHUIO

AaBrneHus rmapaBnuyeckoro yaapa (OrpaHWYeHWs CKOPOCTW  3aKpbITUS  apMaTypbl,
NpUMEHeHVEe chneumanbHbIX YCTPOWCTB MO 3aluTe TpyGonpoBoda OT BO3AENCTBUSA
NnepexofHbiX MPOLEecCcoB M [Ap.) BenuMuMHa Ap B pacyeTax MOXeT ObiTb YMeHblueHa
Ha BENUYUHY, cornacoBaHHyto ¢ Pernctpom.
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2.3 TEMNEPATYPHbIE BO3JEACTBUA

2.3.1 [na cranbHOro nogBogHOro TpybonpoBoga AOMkHbl ObiTb onpedeneHbl
OCEBbIE YCUINSA, BO3HMKAIOLLME NPU MBMEHEHUSIX TeMNepaTypbl CTEHOK TPy6. TemnepaTypHbIN
nepenag B MeTanne CTeHOK Tpyb cnegyeT NpyHMMaTb paBHbIM pasHULE MeXay MakCumanbHO
N MYHMMarbHO BO3MOXHOW TeMnepaTypon CTEHOK BO BpeMs SKCnnyaTaumm 1 yKnagku.

2.3.2 MakcumanbHyl0 M MUHMManbHYK TemnepaTtypy CTeHOK Tpyb B npouecce
akcnnyatauuu crnegyeT onpenenaTb B 3aBUCUMOCTU OT TeMnepaTypbl OKpyXKatoLen cpenbl,
HayanbHOW TemnepaTypbl NepekaynBaeMon cpedbl, WHTEHCMBHOCTW  TennoobmeHa
TpybonpoBoda C oKpyxatoLLen cpegomn.

MuHumManbHaa Temnepatypa OKpyXalllen cpedbl OoimkHa ObiTb onpegeneHa ans
Tpy6GonpoBoaa no pesynbTaTaM UHXEHEpPHbIX U3blCKaHMii ¢ obecnedeHHocTbo 1072 1/roa,.

2.3.3 [orkHbl gonyckaTbCa nepemelleHma Tpybonposoaa ns-3a TENNOBOrO OCEBOrO
pacLUMpeHus B 30HaX OKOJI0 CTaLMOHaPHbIX NaTdopM/MOABOAHBIX KOHCTPYKUUIA (Hanpuvep,
noaBOAHOrO MaHudonbaa) U MecTtax M3MeHeHWss TPyOonpOBOAOM CBOEr0 HanpaBieHUs
(Hanpumep, TpyOHbIX BCTABOK C OTBOAAMM).
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2.4 BECOBbIE BO3AEUCTBUA

2.4.1 [MoroHHass cymmapHasa Harpyska OT Cun Beca AOMKHa yyuTbiBaTb BeC Tpyo,
3aLUNTHBIX MNOKPbITMI, BETOHHBIX NOKPLITUIA K BannacTa, pa3nuyHbiX getanen Tpybonposoaa
(aHogoOB, apmaTypbl, TPOVHMKOB U T.4.), TPAHCNOPTMPYEMOW cpeabl, cvun nnaesyyectn. Kpome
3TOro B Cny4vae yknagkvm TpybonpoBoa B 3acbinHy0 TpaHLLe 1/munm o6BanoBkmM HE06Xxoanmo
yunTbIBaTb AaBrieHNe rpyHTa 3acbIinkn/obBanoBKu.

2.4.2 Ecnn T1pyGonpoBod, 3amofnHEHHbI rasoM WM BO3AYXOM, WUMeEEeT
NONOXUTENbHYHO NIIaBy4eCTb, TO NPU yKNaaKe ero B 3acbiMHY0 TpaHLE npeaen NpoYHOCTH
rPyHTa 3acbiNMkM Ha cABUr OOSmKeH OblTb AOCTaToueH ANnS NpefoTBpalleHUs BCnbITUS
Tpybonposoaa.

2.4.3 Ecnn TpyGonpoBog yknagbiBaeTcs MOBEpX [pyHTa W TemnepaTtypa
nepekavyMBaemon cpegbl MOXeT ObiTb OTpuUaTesNbHOW, NPU BbIYUCIEHUN CUN NNAaBYy4eCcTn
HeobXxoAnMO y4MThIBaTb BO3MOXHOCTb 06neneHeHus Tpybonposoaa.
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2.5 BO3OAEUCTBUE TEYEHMUA

2.5.1 MNoroHHble HarpysKku: ropusoHTanbHas F. ,, BepTukansHas F,,, U cymmapHas F,
OT TedeHud, H/M, BbluncnsoTca no opmynam:

2
Fop=cy pWZVC Dy (2.5.1-1)

2
Fp = ¢, 25 Dy; (2.5.1-2)

’ 2

E = /th + FZ,, (2.5.1-3)

roe V., —npoeKuus pac4yeTHOW CKOPOCTU TeYEHMs Ha HopMarb K ocu TpybonpoBoaa Ha rnybuHe yCTaHOBKM
TpyGonpoBsoaa, onpeaeneHHas Ans AaHHOro reorpaduyeckoro paioHa ¢ obecrnevyeHHoCTbio 1072
1/roa Ha OCHOBaHWMN NHXEHEPHbIX U3bICKaHWN, M/C;
Py — NIIOTHOCTL MOPCKOW BoAbI, Kr/M3;
¢, —KoathduumneHT conpoTmeneHns Tpybonposoaa, onpegensemMblin cornacHo 2.5.2
¢, —KoahduUMeHT conpoTmeneHns Tpybonposoaa, onpedensemMblin cornacHo 2.5.3
D, — HapyXHbIi guameTp TpyObI, M.

]
]

25.2 KoapdpmumeHT conpoTtmBneHus TpybonpoBoga Cx, fexawero Ha [fHe,
onpegensieTca no rpadgpuky Ha puc. 2.5.2 B 3aBMCUMOCTM OT 4ncna PenHonbaca Re wm
OTHOCUTENBbHOWN LUEPOXOBATOCTN HAPY>XHOW MOBEPXHOCTU TPYObl (QaHTUKOPPO3UOHHOIO Wnu
GannacTHOro NokpbITMA) K, KOTOpble onpeaensatTcs No hopmynam:

Re = V.D,/v; (2.5.2-1)
k = ko/Dg, (2.5.2-2)

rae v =1,2-10"% M?c — KMHeMaTM4eckas BA3KOCTb BOAbI;
ko — CpefHsas BEMMYMHA BbICTYMOB LLIEPOXOBATOCTM HA HAPYXXHOW NOBEPXHOCTU TPYObI, M.

12

a5F

c‘. X

06f

04

02k

Puc. 2.5.2

3aBncnMocTb koadpduLmeHTa cx oT uncna PeiHonbaca n OTHOCMTENBHON LLEPOXOBATOCTW NOBEPXHOCTMU TPYObI:
1-k=0;2-k=5,0110%3-k=2,01073%4-k=4,0-10"3
5-k=5,010%6-k=7,0103%7-k=9,01073 8 -k=2,010"?

2.5.3 KoathdbmumeHt conpotuBneHms TpybonpoBoda c;, Jfexawero Ha fHe,
npuHumaetcs pasHbiM 0,8. B cnyyae oTtcTtosHua TpybonpoBoga OT MOPCKOrO AHa Ha
pacctosiHune d (cM. puc. 2 npunoxeHus 2 K pa3g. 4 Pekomengaumn MIMNT) koadbdurumneHTbl Cx 1
C; onpefenstoTcd no rpadumky Ha puc. 2.5.3.
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05
< oe b
04

02

2 a :
0.2 0.4 0.6 0.3
dib,

00

Puc. 2.5.3
KoachduumeHTsI cx 1 €z B 3aBUCMMOCTU OT OTHOCUTENBHOIO OTCTOSHMA Tpybonposoaa oT aHa d/D,
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2.6 BO3OAEUCTBUE BOJTH U BETPA

2.6.1 [MoroHHasi ropu3oHTanbHasa BOSIHOBAs Harpy3ka Ha Tpy6onpoBoA BblUMCIISeTCS
Kak cyrneprosunumst cun conpotusneHns F, ; 1 UHEPUMOHHbIX cun F, ;, H/M, no doopmynam:

Fus = ca 22 D (2.6.1-1)

F,;= ci%ag, (2.6.1-2)

rae pw, D, —cornacHo popmynam (2.5.1-1) n (2.5.1-2);
Vy, ay, —CM. 2.6.2;
Cq, C; — KOI(PDULMEHTLI CONPOTUBNEHUS NPU BOITHOBOM ABWXEHWUM YacTuL, BOAbI — CM. 2.6.5.

2.6.2 MpoekumMn pacyeTHbIX ckopocTu V,,, M/C, U yCKOpeHus a,,, M/C?, BOITHOBOIO
OBWKEHNST YacTuL, BOAbl HA HopMarb K ocy TpybonpoBoaa Ha rmybuHe ycTaHOBKM Tpybonposoaa
onpenensTca AN AaHHOro reorpadpuyeckoro pavioHa ¢ obecnedveHHocTeio 1072 1/rog Ans
Hambonee BOMHOOMACHOrO HanpaBfieHVs MO pe3ynbTaTaM HEenoOCPEACTBEHHbLIX MHXEHEPHbIX
n3bICKaHWI NO Tpacce NoaBoaHOro Tpybonposoaa.

B npunoxexnnn 1 k pasg. 4 PekomeHgaumn MIT npuBogaTcst pekomeHayemble JaHHble
0N yKasaHHbIX KOMMOHEHTOB CKOPOCTU U YCKOPEHWUS1 BOSIHOBOIO ABWPKEHUS YacTul BoAbl
B 3aBMCUMOCTM OT rmny6uHbI MOpS, BbICOTHI U Nepuoaa BonH ¢ obecnedyeHHocTbio 1072 1/roga,
KOoTopble OnNpeaensTca Mo  pesynbTataM  WUHXEHEPHbIX U3biCKaHui. [JonyckaeTtca
ucronb3oBaHne CnpaBouYHbIX AdaHHbIX Permctpa no pexumy BeTpa WM BOSHEHUSA ONs
Ha3Ha4yeHUs1 BLICOTbI M Nepuoda BOSMH ANA TeX pPanoHOB MOPCKMX akBaTOpui, raoe atn
3Ha4YeHnsa onpeaeneHsbi.

2.6.3 CymmapHas ropusoHTanbHas BonHoBasi Harpyska F,,,, H/M, onpepensietcs
no dpopmyne
Fyp = /Fvﬁ,s+Fé,i- (2.6.3)
2.6.4 BepTukanbHas noroHHas BoOnHoBas Harpyska F,,, H/M, Bbluucnsetca
no doopmyne
2
E,,=c,2%p (2.6.4)

)

2

roe ¢, —cm.2.6.5.

2.6.5 KoahdumuUneHTbI Cq, Ci U Cy ONPEeaensoTCca B 3aBUCUMOCTU OT XapaKTepuUCTUK
BOMHEHUS, MnapaMeTpoB MoAaBogHoro TpybonpoBoga W ero Tpaccbl B COOTBETCTBUMU
C npynoxeHnem 2 Kk pasg. 4 PekomeHgauun MIT, B KOTOPOM Takke pPacCMOTPEHO
COBMECTHOE BO3OENCTBMNE BOMH N TEYEHUN.

2.6.6 [MoroHHbIe Harpysku oT yaapoB BOSH Ha NOBEPXHOCTb Tpybonposoaa Fy;, H/m,
B 30He BCMrecka onpegensawTcs no opmyne

Fy = 1,6p,VZD,, (2.6.6)

roe Vg — NpoeKumst pacHeTHOM CKOPOCTM MOBEPXHOCTHOIO BOITHOBOIO ABWXXEHMS YacTWL, BOAbI HA HOpMarb
K ocu TpybonpoBoga, onpegeneHHas ans  AaHHOrO  reorpaduMyeckoro  pamoHa ¢
obecneyeHHocTblio 1072 1/rog Ans Haubonee BOMHOOMACHOrO HanpaBfeHUs Ha OCHOBaHMU
MHXXEHEPHbIX NU3bICKaHWU, M/C.
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2.6.7 MoroHHble BeTpoBble Harpysku F, 4, H/m, ana ydacTtkos Tpybonposoaa,
HaXOAALLMXCS BbILLE YPOBHS TUXOM BOAbl HA PACCTOSHUM Z, M, BbIYUCIIAKOTCS Mo dhopmyne

Fya = 0:23paVv€,dZ0'2Das (2.6.7)

roe p, — NNOTHOCTbL BO3AyXa, Kr/m3;
Vwa —PacyeTHas CKOpOCTb BeTpa, OnpefeneHHas [N AaHHOTo  reorpaguyeckoro  paioHa
¢ 0BecreyeHHoCTbI0 1072 1/rof Ha OCHOBAHMN UHXEHEPHBIX U3bICKAHUIA, M/C.
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2.7 NEPEMEHHBIE TiAPOOUHAMUYECKUE HATPY3KU

2.7.1 [nsa nogBodHbIX TpybonpoBOAOB, YKNadblBa€MbIX Ha AOHHbLIA TPYHT 6e3
3arnybneHnst unu B OTKPbITOM NO4BOOHON TPpaHLLEE N MMEKOLLNX HA CBOEN Tpacce cBOOOAHbIE
nponeTbl, AOMMKHbI ObiTb onpeaeneHbl NepeMeHHble (UMKIMYECcKMe) rmgpoanHamuyeckme
Harpysku, Bbl3BaHHbIE BUXPEBOW BMOpaLmen — CpbIBOM BUXPEN C NOBEPXHOCTM TPYObI Npy ee
o6TekaHnn NOTOKOM BOAbI.

2.7.2 FABneHne BO3HWKHOBEHUSI YyKa3aHHbIX MEPEMEHHbIX MOaPOAMHAMNYECKMX
Harpys3ok crnegyeTt paccmaTtpuvBaTth 45 NOABOAHbIX TpybonpoBoaos npu ymcnax PerHonbaca
Re = 300, onpegensiembix no copmyne (2.5.2-1).

2.7.3 [Ona noaBogHbIXx TpybonpoBOAOB, YKa3aHHbIX B 2.7.2, OOMKHbI ObiTb
onpegeneHbl NepeMeHHble rmapogMHaMnyeckme Harpysku, AencTeytolmMe BOOMb U Nonepek
noToKa, 4YacToTbl OENCTBMMA OTUX HArpy3oK, a Takke 4acTOTbl COOCTBEHHbIX KonebaHwui
nogBogHoro Tpybonpoeona Ans UCKITOYEHUS ABMEHNA pe30HaHca.

2.7.4 Mpun onpeneneHnn nepeMeHHbIX TMAPOANHAMUYECKMX Harpy30K AOMKHbI ObiTb
yyTeHbl CTaUWOHapPHblE  KOMMOHEHTbl  MMOPOAMHAMWYECKOro MoToka  (TedeHune) u
nepnoagnyeckn MeEHSIIOLLMECA CKOPOCTM U YCKOPEHMS MOTOKa BOAbl B NPUOOHHOW obnacTw,
Bbl3BaHHbIE BONMHEHUEM.

2.7.5 [na onpegeneHns OWMHAMWYECKOro OTKMMKa MOABOAHbIX TpybonpoBoAaos,
HaxXOAALMXCA B YCIOBUSX BUXPEBOM BUOpaumu, OOMKHbI OblTb OMpedeneHbl cnegyowme
rmopoanHamMmnyeckne napameTpsbl:

A npuBeaeHHasi CKOPOCTb

Ve = (Ve + W)/ foDa, (2.7.5.1)

roe fo — coBCcTBeHHas YacToTa faHHoW hopMbl koneGaHui, ¢t
V., —cornacHo copmynam (2.5.1-1) n (2.5.1-2);
V, —cM. 2.6.2;

.2 uucno KioneraHa-KapneHtepa — cm. dopmyny (1) npunoxenms 2 k pasg. 4
Pekomengauun MIMT,;
.3 KO3(p(pULMEHT CKOPOCTM NOTOKA

a=V./(V.+V,); (2.7.5.3)
A4 MHTEHCUBHOCTb Typ6yﬂeHTHOCTI/I

I.=0./V, (2.7.5.4)
roe o, — CTaHOapTHOE OTKITOHEHME onyKTyaumm CKOpOCTU, M/C;

.5 KypcoBOW yron noToka OTHOCUTENbHO TPY6bl By, paj.;
.6 KO3(pPMLMEHT yCTONYMBOCTH

K, = Zmelr (2.7.5.6)

pwDZ ’

rae {r — NONHbI Ko3adhdUUMEHT gemndmpoBaHus gaHHOW opMbl konebaHus;
m, —3pPeKTUBHAA Macca, Kr/m.
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2.7.6 MonHbIn K03 MUNEHT {; AemndupoBaHnst gaHHon hopMbl KonebaHus paBeH
cymme:

.1 KoadbpuumMeHTa KOHCTPYKLMOHHOrO AeMndUpoBaHua (.-, OOYCNOBNEHHOrO cunamm
BHYTPEHHEro TpeHus B Mmatepuarne Tpybbl. B nepeom npubnmkeHnn npuHmumaetca (g, = 0,005,
npun Hanuuum 6eToHHOro GannacTHoro NoKpbITUA (i = 0,01 — 0,02;

.2 KoahdbmumeHTa OeMndupoBaHNA rpyHTa sy, B NEPBOM MNPUOAVKEHUM MOXET
ObITb NPUHATO {;; = 0,01;

.3 koadhduumeHTa rmgpognHaMmmyeckoro gemnduposanus ;, (B obnactm 3axeara ¢, = 0).

2.7.7 OddekTnBHaAn macca m,, Kr/M, BbluUCIieTCs No dhopmyne

me = [, m(s) $*(s)ds/ [, $*(s)ds, (2.7.7)

rae ¢&(s) —npegnonaraemas dpopma KonebaHuii Tpybonposoaa, yA0BNETBOPSIOLLAA rPaHNYHbIM YCIOBUSM;
m(s)—macca eauHuuUbl AnvHbI TpybompoBoAa, BkMoYawwas Maccy Tpybbl C  NOKpbITUAMY,
NPUCOEAMHEHHYIO Maccy U Maccy TPpaHCMoOpTUPYEMOW cpeabl, Kr/m;
L - panvHa ceobogHoro nponeta, M.
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2.8 CEULCMWYECKME BO3OEUCTBUA

2.8.1 MpoYHOCTb CTanbHbLIX NOABOAHLIX TPYOONPOBOAOB AO/MKHA ObITb MpoBeEpeHa
Ha OENCTBME CEeNCMUYECKMX Harpy3ok B cooTBeTcTBUM € 3.7. OueHka CEMCMOCTOWMKOCTU
noABOAHbIX TPYGONPOBOAOB NPOBOANTCA pacyeTHbIM MYyTEM Ha crieayloLme BO3oencTBus:

NPoeKTHoE 3emreTpsiceHne nostopsieMocThio 1 pa3 B 100 neT;

MaKcuMMmarnbHOe pacdeTHoe 3emMmrieTpsiceHme nostopsemocTtbio 1 pas B 500 ner.

2.8.2 OcHoBHble TpeboBaHMsI K pacYETHbIM BHELUHUM BO3OEWCTBMSM OJ151 OLIEHKM
CENCMOCTOMKOCTM NOABOAHBLIX TPYOONPOBOAOB NpMBEAEHbI B NPUNIOXKEHUM 6.
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3 NPOYHOCTb NOABOAHbLIX TPYBOMNMPOBOLOOB

3.1 OBLWWME NOJNIOXKEHUA

311 PacyeT NpoOYHOCTM  MOPCKMX  NOABOAHbBIX  TpybGOMpoBOOOB  OOSMKEH
OCHOBBLIBATbCA Ha KNAaCCUYECKUX WU MOnyaMnMpuyeckux MeToaukax W YUCNEHHOM
MOZENUPOBAHNN, KOTOPblE YYUTBLIBAKOT COBOKYMHOCTb OEWCTBYIOLUMX pacyeTHbIX Harpysok,
rPaHWYHbIE YCMOBUA W napameTpbl COMNPOTUMBEHUS TpyD, MMeWmnX OTKIOHEeHUS
OT NpaBUNbHOW KPYroBown hopMbil.

3.1.2 Mpn npoBepke MPOYHOCTM  MOPCKOrO  MOABOAHOrO  Tpybonposoaa
Ha SKCMyaTauMOHHbIE Harpy3ku cornacHo 3.3 — 3.7 ToNWKWHA CTEHKN TpybonpoBoaa AOSKHa
NpMHMMaTbCA B 3TUX pacdeTax 6e3 HasHayeHHblX B cooTBeTcTBMM 7.2.1 npunbasok
Ha KOPPO3UNOHHbIN (3PO3MOHHbLIN) N3HOC.
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3.2 ONPEAENEHUE TOJNWWHbI CTEHKU CTAJNTbHOIO TPYBOIMNMPOBOOA

3.2.1 BbI60p TOMNLWMHBLI CTEHKN CTanbHOIro NogBogHOro Tpybonposoaa, sSIBNSOLWMNCS
OOHMM M3 OMpeaensowmx 3TanoB MPOEKTUPOBAHNA, OCHOBLIBAETCS Ha HeobXogMMocTu
obecnevyeHnss MNpPOYHOCTM (YCTOMYMBOCTM) M  Heobxooumoro ypoBHA 6GesonacHOCTU
TpybonpoBoga. PacuyeT BbiNnonHaeTcs Ans Haubornee HebnaronpuATHOrO coveTaHus
BO3MOXHbIX Harpy3okx.

3.2.2 TonuwmHa CTEHKM CTanbHOro Tpybonpoeoga AOMMKHA ONpenensaTbcs UCXoast U3
cnefyoLwmx yCroBui:

MECTHOM MPOYHOCTM TpybonpoBoga, XapakTepulyeMon MakCUMarbHbIMU 3HAYEHUAMU
KONbLEBbLIX HAMNPSHKEHUI;

AOCTaTOYHOW fOKanbHOM YCTOMYMBOCTM TpybonpoBoaa.

3.2.3 TonwwmHa cTeHkn ctanbHoro Tpybonposoaa te, MM, UCXOAs U3 YCITOBUIA MECTHOM
NPOYHOCTU onpeaenseTcs no opmyne

PoDq
tC = 200'([) + (o5} + Cy, (323)

rae po, — pacyeTHoe AaBsneHve B Tpybonposode, Mla, onpeaensiemoe cornacHo 2.2;
D, — HapyXHblii gnameTp Tpybbl, MMm;
0 — A0ONyCTUMOE HanpshkeHne matepuana Tpy6sl (cm. 3.2.5), MlMa;
@ —KO3(PPMUMEHT NPOYHOCTK, Onpeaensemblil B 3aBUCUMOCTM OT criocoba nsrotoeneHus Tpyb (cm.
3.2.4);
¢, —npubaBka Ha koppo3auto (cM. 7.2.1), MMm;
¢, —npubaska, KOMNEHCUPYIOLLAA TEXHOINOMMYECKUI AOMYCK Ha N3roToBMeHne Tpyo, MM,

3.24 KoadpdpmumeHT npodHoCcTM ¢ npuHnmaeTca pasHbiM 1,0 ana 6ecluoBHbIX Tpy6
N ons cBapHbIX TPyO, ogo6peHHbIX PernctpomM n BbinyCkaeMbiX Ha NPU3HaHHbIX Pernctpom
npeanpuaTUsIX.

[na ocTanbHbIX CBapHbIX 3KCNaHAUPOBAHHbLIX TPY6 (NPAMOLLOBHBLIX C OOHUM MW OBYMS
WBaMM M CNUPanbHOLLUOBHbIX) KOIPMUUNEHT NPOYHOCTU ¢ MNPUHMMAETCA B 3aBUCMMOCTU
OT TOMLLUMHbI CTEHKM:

0,9 onsa TonLUHbI CTEHKU He bonee 20 MM;

0,85 ansa 6onbluen TONLWWHBI CTEHKMW.

Mcnonb3oBaHne cBapHbIX HEAKCNAHAMPOBaHHbLIX TPYO He pekomeHayeTcs. B cniyyae mx
NPUMEHEHNS KOIPDULMEHT NPOYHOCTU @ NPUHUMaeTCcs paBHbiM 0,85.

3HauveHns KoadhduuMeHTa MPOYHOCTM @ MOryT ObITb yBENMYEHbl MO CPaBHEHUIO
C YKa3aHHbIMM BbIle B Crlyyae, €eCnu BO3MOXHOCTb 3TOr0 [JoKa3aHa BbINOIHEHWEM
nonHomacwTabHbIX UCNbITaHUN TpyO Ha paspylweHne no nporpamme, COrfacoBaHHOM
¢ Pernctpom.

3.25 HonycTnmoe HanpskeHue ¢ AOMKHO NPUHUMATLCA paBHbIM HaUMEHbLLIEMY U3
3HayYeHun:
. Re R
o = min (—e,—m), (3.2.5)
Ne N

rae R, — MMHUMMAarnbHOE 3HayeHue npegerna TekydecTn metanna Tpy6, MMa;
R,,, — MMHUManbHOE 3Ha4eHue npegena npoYHocTn metanna Tpyo, Mla;
ne — KO3APUUUEHT 3anaca NPOYHOCTU NO Npeaeny TekyyecTy;
Ny, — KO3 MULIMEHT 3anaca NPOYHOCTU MO Npeaerny NPOYHOCTU.

3HayeHus ne U Ny NpUBeAeHsbI B Tabn. 3.2.5 B 3aBMCMMOCTM OT Kracca Tpybonposoaa.



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

36

Tabnwuua 3.2.5
3Ha4yeHus Ko3achh1LMEeHTOB 3anaca NPOYHOCTU Ne U Nim

Knacc MoaBoAHbIN y4acTok BeperoBble 1 NpubpexHble y4acTk B OXPaHHOW 30He
Tpybonposoaa Ne N Ne .
L, L1 1,18 1,75 1,23 1,78
L2 1,22 1,88 1,28 1,92
L3 1,25 2,0 1,33 2,05
G, Gl 1,18 1,75 1,23 1,78
G2 1,20 1,78 1,27 1,81
G3 1,22 1,81 1,33 1,92
Mpumeyanmna: 1. OxpaHHasa 30Ha NpMBPeXHLIX y4acTkoB TpybonposBoga — y4acTku mMaructpanbHoro Tpybonposoaa ot
GnvkanLei K ypesy BoAbl 3anopHOM apMaTtypbl U fanee rno AHY Mops, Ha pacCcTosiHUM He MeHee 500 m.
2. KoadbduumeHTbl 3anaca no cornacoBaHuio ¢ Pernctpom moryT BbiTe yMeHbLUEHbI NPy NPOBEAEHUM CheumanbHbIX pacyeToB
obLLer 1 MECTHOWM MPOYHOCTU C YyHETOM KOHKPETHbIX YCIIOBUIA B MECTE YKNaAKv 1 pacnonoxeHns Tpybonposoda Ha rpyHTe.

3.2.6 MakcumanbHble CyMMapHble HanpsbkeHus B TpybonpoBode omax, MIla,
00yCnoBneHHble OEWCTBUEM BHYTPEHHErO0 M BHELUHEro AaBfeHus, NPOAOSIbHbLIX YCUMUIA
(Hanprmep, OT TENNOBOrO pacluMpeHnst W/unn ynpyroro n3rmba y4yactkoe Tpybonposoga), a
Takke BHELUHMX HarpysokK, yKasaHHbIX B pasf. 2 C y4eTOM OBanbHOCTU TpyD, HE OOSMKHbI
npeBbiaTh A0NYCTUMbIX 3HAYEHUA HaNPsKEHUI

Omax = JG,ZC + O}y — OxOpp + 312 < kgR,, (3.2.6)

rae o, —CyMMapHble NpofosibHble HanpsbkeHus, MlMa;
Opp — CYMMapHble KomnbLieBble HanpsxeHus, Mla;
T — TaHreHumanbHble (kacatenbHble) HanpsbkeHus, Mla;
ks —KkoathduUMEHT 3anaca No CyMMapHbIM HanpsXKeHUsIM.

3HauveHus koadhduumeHToB 3anaca ks, npveegeHbl B 1abn. 3.2.6 B 3aBUCMMOCTU OT
knacca Tpybonposoga.

Tabnuua 3.2.6
3HayeHus KoachpMUMeHTOB 3anaca NPOYHOCTM MO CYMMapPHbIM HanpsiXKeHUAM Ko

Knacc Tpy6onpoBoaa 3HaueHust Ky

ANsi HopMarnbHbIX YCIOBWIA SKChyaTaumm ANsi KPaTKOBPEMEHHbIX Harpy3ok B npouecce
CTPOWUTENLCTBA M M’MAPABANYECKUX UCMbITAHUIA

L, L1 0,8 0,95

L2 0,727 0,864

L3 0,696 0,826

G, G1 0,8 0,95

G2 0,762 0,905

G3 0,727 0,864
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3.3 PACHET CTAJIbHOIo NoaBoOAHOIO TPYBOINPOBOAA HA YCTOMYUBOCTb
(CMATUE) noa AEUCTBUEM T’MAPOCTATUYECKOIO AABJIEHUA

3.3.1 Hapsagy ¢ pacyeTom Ha encTBue BHYTPEHHENO AaBneHnss MOPCKOM NOLBOAHbIN
TpybonpoBoa B 06s13aTENbHOM NOpsAAKe AOMKEH OblTb NOABEPrHYT NPOYHOCTHOMY pacyeTy Ha
OENCTBME BHELUHEro rugpocratnyeckoro paaerneHna pe (cm.  3.3.3), cnocobHoro Ha
onpegeneHHblX rMybuHax CMATb CTeHKy TpybonpoBoAa (Bbl3BaTb MOTEPHD YCTONMYMBOCTU
CeyeHust) WUnM cos3faTb B HEW KOMbLEBble CXKMMalLWMe HanpsKeHus, npeBblatoLmne
aonyctumsle (cm. 3.2.6).

3.3.2 lMpoYHOCTHbIE pacyeTbl MOPCKUX MNOOBOAHbLIX TPyOOMpOBOAOB Ha 4uUCTOE
cCMATME criegyeT BbINOMHATL ANA caMblX HebnaronpusiTHbIX YCMNOBUA — BO3MOXHOMO
MWUHUMAIbHOro BHYTPEHHEro AaBNeHMs U MaKCUManbHOro rmapoCcTaTMYecKoro AaBneHuns:

MUHUManNbHOE BHYTPEHHEE [AaBreHue, Kak MpaBwuno, MMeeT MeCTO Ha 3JTanax
CTPOUTENBLCTBA M OCYLLUKM BHYTPEHHEN NOBEPXHOCTU TpybonpoBoaa nocne ruapaBnindeckmx
UCNbITaHUN (B 3TUX Cry4yasx OHO OyaeT paBHO aTMOCepHOMY MNN Oaxe MeHbLUue, ecriu
OCYyLLKa BbINOSHAETCA BaKyyMHbIM CNOCO60M);

MaKkcumarnbHOMY rMapoCcTaTMYecKoMy AaBMNEHUI0 COOTBETCTBYET MakcumanbHas rnybumHa
BOAbl C y4€TOM NPUINNBOB, HarOHOB, CE30HHbIX N MHOrONEeTHUX KonebaHuni ypoBHSA MOpSI.

3.3.3 BenuunHa kpuTuMyeckoro BHELLHEro AaBneHus Ha Tpybonposop pe, Mlla,
npyBoslasl K CMATUIO MOMEPEeYHOro CEeYEeHUs, HO He WHULMMPYIoLWas nnacTUYeckux
aedopmMaumii B CTEHKE TpyObl (Tak Ha3biBaeMoe Yrpyroe CMATUE), MOXET ObiTb onpegeneHa
no dpopmyne

3
_ 2 ([t )

Pe =12 (Da ’ (3.3.3)
roe E — MoAynb HOpMarnbHON ynpyroctn matepuana Tpyb, Mla;

T — kKoathpumumeHT MNyaccoHa;

D, — Hapy>HbIn gameTp TpyObl, MM;

te — TOMLWMHA CTEHKM TPYyObI, MM.
3.34 B 3aBMCMMOCTM OT ynpyrmx 1 NnactTM4eckux CBOMCTB Matepmana Tpybbl n npu

onpefdeneHHblX COOTHOLIEHMAX [AMaMeTpa W TOMWMHblI CTEHKM YPOBEHb  KOSbLEBbIX
CKMMAIOLLMX HanpspkeHW MOXET AOCTUYb npedena TeKy4YecTuM C YBENUYEHMEM BHELUHEN
Harpysku ewe 4o HacTynneHus cMmsatus. BenvunHa gaenexus cmstus py, MIMa, onpegensetcs
no popmyne

_ 2Ret,

Py =5, (3.3.4)
rae Di,; — BHYTPEHHWIA ouameTp TpyObl, MM;

R, —cM. chopmyny (3.2.5);

te — TONWWHa CTEeHKN pr6bl, MM.
3.35 lMpoBepka Hecywen CNOCOBHOCTM MNOMEPEYHOro CevYeHuss noaBOAHOIO

TpybonpoBoga Ha 4MCTOE CMSTME NOoA OENCTBMEM BHELUHEro AaBIieHUS BbINOSHSAETCA No
dopmyne

Pe 2 kcPg max: (3.3.5-1)

raoe pe —Hecywasi crnocobHOCTL MonepedHoro ceyenust Tpybonposoga, MMa, onpegensemas no
¢opmyne (3.3.5-2);
k. — K0acpdMumMeHT 3anaca, onpegensiemblii no T1adn. 3.3.5;
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Pgmax —MaKCMManbHOe BHellHee AaBneHve Ha Tpybonposoa, MMa, onpenensemoe no copmyne
(3.3.5-4);

Tabnuua 3.3.5
3HauveHus koadhduumneHTa 3anaca kc npu pacyete TpyéonpoBoaa Ha YNCTOoe CMATUE

Knacc Tpy6onpoBsoga

L, L1 L2 L3 G, G1 G2 G3
1,5 1,65 1,8 1,4 1,5 1,65
PyDP,
BoPe p (3.3.5-2)

Dc = f
/p§+p§

TAE  Pe W py— KPUTUYECKME HArPy3Ku MO YNPYroMy 1 NnacTu4eckoMy CMSATUIO, onpeaernsieMble no dopmynam
(3.3.3) n (3.3.4), COOTBETCTBEHHO;

ks — K03 pMUMNEHT yyeTa oBanbHOCTU TPYOHI;

—1_ __22) -
ke =1-0,043 (88 ) Vo (3.3.5-3)
rae fo — oBanbHOCTb TpybbI, onpegensemas no dopmyne (3.3.5-5).

Pgmax = PwI(dmax + hw/2)10_6’ (3.3.5-4)
roe pw — NMOTHOCTb MOPCKOW BOAbI, Kr/M3;
g — yckopeHue cBoboaHoro nageHus, m/c?;

dmax —MaKcumarbHbI YpOBEHb TUXOM BOAbI MO Tpacce TpyGompoBoda, M, YHMTLIBAOLLMIA
MPUMNNBHO-OTIIMBHBIE ABMEHWS U HaroHbl ¢ obecneveHHocTbio 1072 1/rog;

hy, — pacyeTHasi BbiCOTa BOSHbI Ha MPOEKTUPYEMOM yyacTke Tpybonposoaa, M, ¢ 06ecneyeHHOCTbH
1072 1/rop.
_ Da max_Da min
fo = Samax—amin (3.3.5-5)
a

rA€ Dy max Y Dg min — COOTBETCTBEHHO MaKCUMarbHbIA U MUHUMATbHbIA HAPYXHbIE AUamMeTpbl TPYObl, MM.
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3.4 PACYET CTANNIbHOIO NnoaBoAHOIo TPYbONPOBOOA
HA JIOKANNIbHOE CMATUE

34.1 JlokanbHOEe cMATUE — NoTeps YCTOMYMBOCTU NepBoHayanbHOW popMbl
TpybonpoBoga BBMAE wM3nNomMa UM KOpoGneHuss  nog OAEWCTBMEM  BHELLHEro
rmapocTaTMYecKoro AaBneHns, NpoaosibHbIX CUM 1 U3rnbatoLero MoOMeHTa.

3.4.2 lMpoBepka nogBoaHOro TpybonpoBoda Ha YCTOMUYMBOCTDL NPWU €ro yKnagke nog
OENCTBMEM Harpy3okK, ykasaHHbIX B 3.4.1, AormkHa ObiTb BbINOSIHEHA COrMacHO HEPABEHCTBY
Pg max)n1 (M)"Z (T)”3
—g max +(— + (— <1/n , 3.4.2-1
( Pc M, T / ¢ ( )
roe pe — KpUTUYeCKoe BHELUHEe [aBfeHue, Bbi3blBaloLlee JOKanbHyl0 MOTEPK YCTOMYMBOCTU
Tpy6bl, MIMa, n onpeaensemoe no dopmyne (3.3.5-2);
M, — KpuTnyeckun nsrmbatommn momeHT, kHm, onpeagensemsivi no popmyne
M. = (Dips + t.)?t.R,1076; (3.4.2-2)
T, — KpUTKUYeckas npofdonbHas cuna, kH, onpeagensiemasi no dopmyne
Te = M(Dine + tc)tcR1073; (3.4.2-3)
Pg max —CM. q)opmyny (3-3-5'4);
M — pacyeTHbIi M3rnbaloWwmin MOMEHT, OonpeaensiemMblii C Y4eTOM MOMepeyHbiX Ccuil oT

BOMIHEHUA, BeTpa, TeYeHWss U u3rmbarLlmMx MOMEHTOB Mpu yknagke Tpybonposoaa
pasnunyHbiMu cnocobamu, kHwm;

T — pacyeTHas npojonbHasa cuna, onpegensiemasi ¢ y4eToM npoaosibHbIX CUM NpY YKNazake
Tpybonposoaa pas3nuyHeiMu cnocobamm, kH;

Pey Mo M T, —Hecywas cnocobHocTb TpybonpoBoda Mo OTAENbHbIM BuAaM OEWCTBYIOLLMX Harpy3ok
(NpenenbHO AoMYCTUMbIE 3HAYEHUS TOrO UMM MHOFO CUMITOBOIo oakTopa Npu YCroBuu, 4To
ocTarnbHble BUAbI CUMOBOM HAarpy3ku OTCYTCTBYIOT);

Dine, te M R, — cm. cbopmyny (3.3.4);

ne — Ko3achuumMeHT 3anaca, NPUHUMAEMbIA B COOTBETCTBMM C Tabn. 3.4.2, moxeT ObiTb
YMEHbLLEH MpW NPOBEAEHNM UCMbITaHW Ha obpasuax Tpyd npyv COBMECTHOM OEWCTBUM
Harpys3ok no MmeToauke, cornacoBaHHou ¢ Peructpowm;

ny, Ny NNz —KOIPPULMEHTBI, ONpeaensiemMble 3KCrnepMMeHTanbHoO Ha obpasuax Tpyd npy COBMECTHOM
OEeNCTBMU Harpy3ok no MeToamke, ogobpeHHon Permctpom. Ecnu HepaBeHcTBO (3.4.2-1)
BbIMOMHAETCH NPY N1 = N2 = N3 = 1, TO AanbHENLEe UX YTOYHEHNE He TpebyeTcs.

Tabnuua 3.4.2
3HauveHus koadhduumneHTa 3anaca nc Npy pacyeTe TpybonpoBoaa Ha NoKanbHoe cMATHE
Knacc Tpy6onposoaa

L, L1 L2 L3 G, Gl G2 G3
1,2 1,4 1,6 1,1 1,3 1,5
3.4.3 Mpn coBMecTHOM BO3AencTBMM M3rnba n cxaTnst B pacdeTax Ha yCTOMYMBOCTb

(cmaTME) noaBoAHbIX TPYOOMPOBOAOB criedyeT MpuMHMMAaTh 3HAYeHMe npegena TeKkyvyecTu
Ha cxaTune paBHbIM 0,8 MMHUMAanbLHOro Npegena TekydecTn matepuana Tpyo.
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3.5 PACYET CTAJIbHOIo noaBoAHOIo TrysOrnPOBOLOA
HA NNABUHHOE CMATUE

351 JlaBMHHOE CcMsATME — SsBMEHME pPacnpOCTPaHEHUA NOKanbHOro CMATUS
ceyeHnst rnybokoBogHoro TpybonpoBoga no Tpacce TpybonpoBopa. fABneHue naBUMHHOMO
CMSATMSA UMEET MEeCTO NpM YCNOBUM, KOTAa BHELLHEE rmapoCcTaTMyYeckoe AaBneHme Ha 60nbLumx
rnybuHax npesbiIaeT KPUTUYECKOE 3HAYEHNE py,.

3.5.2 Kputnyeckoe sHaueHmne BeNMYMHbI TMAPOCTaTUYECKOTO AaBneHus p,, MlMa, npu
KOTOPOM MOXET BO3HWKHYTb JlaBUHHOE pacnpocTpaHeHue CMATUs, onpegensieTca no
dopmyne

pp = 24R, (%), (3.5.2-1)

roe t. — TonwmHa CTeHku Tpybbl, MM;
D, — HapyxXHbIi gnameTp TpyObl, MM;
R, — MMHMManbHOe 3HaveHne npegena Tekyvyectn matepuana Tpyoel, Mla.

Ycnosuem OTCYTCTBUA NNAaBNHHOIO CMATUA ABNAETCA BbINOJIHEHNE HEPABEHCTBA
Pp = 1,204 max: (3.5.2-2)
TAe Py max — ONPeAensetca no gopmyrne (3.3.5-4).

Mpn HecobniogeHnn HepaBeHcTBa (3.5.2-2) Ans noaBogHoro TpybonpoBoga wnn ero
yyacTka TpebyeTcsa BBedeHMe creunanbHbiX KOHCTPYKTUBHbIX Mep MO npeaynpexaeHuto
NaBWUHHOIO CMATUS.

3.5.3 Ona npegynpexgeHusi BO3HUMKHOBEHWS  NAaBMHHOMO  CMATUS  (3aLUmMTbI
noaBoAHoro Tpybonposoaa) AOMKHbI ObITb NMPUHATLI CReayrLmne Mepbl:

yBENUYEHNE TOMWMHbI CTEHKM TpybonpoBoda No mMepe YBENUYEHUSI TNyOUHLI MOpS;
yCTaHOBKa OrpaHu4mTenen cCMsaTus.
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3.6 PACYET CTAJIbHOIO noABoAHOro TPYBOINPOBOOA
HA YCTAJIOCTHYIO NMPOYHOCTb

3.6.1 OOLwme nonoXxeHus.
3.6.1.1 TpoyHocTb TpybGONpoBoAa AOMKHA NPOBEPATLCS MO YCTarloCTHOMY KpUTEPUIO
Ha 6a3e NMHEeNHON rMnoTe3bl CYMMUPOBaHUS YCTaNOCTHbIX NOBPEXAEHWNIA

m ni(Aoy)
X1 N aoy = Yy (3.6.1.1)
roe m — KONMN4eCTBO PEXNMOB Harpy>xeHus;

n;(Ac;) —KONMYECTBO LMKIIOB HArpyxXeHusi Ans Kaxaoro pexvuma;
N;(Ac;) — COOTBETCTBYIOLLME TOYKU KPMBOW YCTArocT Mmatepuana Tpyd Ans Kaxgoro pexuma;

Ao; — W3MEHEHNe HanpsPKEHUA 3a LMK HarpyXeHusi, onpegensieMoe kak anrebpauyeckas
pasHOCTb HaMBOMbLIEro U HAMMEHBLLEFO HANPSPKEHWIA 3a Lk, MIMa;
n, — KoachuuMeHT 3anaca, NpMHUMaembli B COOTBETCTBMM ¢ Tabn. 3.6.1.1.

Tabnuuya 3.6.1.1
3HayeHus koadpcuumeHTa 3anaca ny npu pacyeTe Tpyb6onpoBoga Ha ycTanoctb
Knacc TpybonpoBoaa
L, L1 L2 L3 G, G1 G2 G3
3,0 5,0 8,0 3,0 4,0 5,5

3.6.1.2 OueHka YyCTanoCTHOM MNPOYHOCTM TpybonpoBoga [AOMMKHA  YYUTbiBaTb
ACMMMETPUIO LMKINMYECKNX HanpsXXeHU U ABYOCHOCTb HaNps>KeHHOro COCTOSAHUS MaTepuana
Tpy6bl.

3.6.1.3 Kpueass ycranoctm wmartepvana TpyO MOXeT ObiTb MofydeHa nyTem
crneymanbHbIX UCNbITAHWMI N B3ATA U3 MPMMEHMMOIO MEXAYHapOL4HOro UM HauNOHaNbHOro
ctaHgapTa, Hanpumep FOCT 25859-83, n cornacosaHa ¢ Pernctpom (cm. 5.5.7).

3.6.1.4 Tlpu pacyeTe Ha yCTanocTb AOSKHbI YYNTbIBATLCS:

paboune UnKnbl KAMEHEHWS [aBNEHNss MeXAy NMyCKOM U OCTaHOBKOMW;

LMKMbl HArpy>XeHnst Npy NOBTOPSIOLLMXCA UCMbITAHUAX OABNEHUEM; LMKIbl HArpy>XeHus,
Bbl3BaHHblE CTECHEHHOCTbLIO TEMMNepaTypHbIX Aedhopmaumii B npouecce aKcnnyaTauum;

BMOpaums, Bbi3blBaeMasi CpPbIBOM BMXPEN OT MNOABOAHBLIX TEYEHWI; nepuoamnyeckue
BOJTHOBbIE Harpysku;

OTKINOHEHMS reomMeTpun Tpyo OT MNpaBWUNbHOM KPYroBow ¢opmMbl (B TOM 4ucne Ans
Tpy©onpoBOAOB B 3KCNyaTaumm no pesynbtatam o6cneaoBaHui).

3.6.2 Mopenb AuMHaMM4YecKoro OTKNMKa noaBOAHOro TpybonpoBoga Ha
nepemMeHHble rmapoAMHaMu4ecKne Harpysku.

3.6.2.1 BuxpeBas Bubpauusi BOOMb NOTOKa.

3.6.2.1.1 Amnnutyga konebaHuin csobogHoOro nponeta TpybonpoBoga BAOMb MOTOKA,
BO30Yy)XJaeMbIX CpPbIBOM BUXpEW, onpenenserca BenMyunHamm npuBeneHHOM CKopocTu Vg,
KoappmumeHTa yctonumBocTn Ks, UHTEHCMBHOCTU TypOYyneHTHOCTU |c M KypcoBOro yrna
noToka B (cM. 2.7.5 — 2.7.7).

3.6.2.1.2 OcHoBHble TpeboBaHMA K MOAENW OUHAMMYECKOro OTKNMKa Ansa KonebaHuin
csobogHoro nponeta TpybonpoBoda BOOMb MNOTOKA, BO30OYXOAeMbIX CpbIBOM BUXPEW,
npmBoaATCA B pasa. 1 npunoxenus 5.

3.6.2.2 BuxpeBas Bnbpaums nornepek noToka.

3.6.2.2.1 Amnnutyna konebanun csBobogHOro nponeta TpybonpoBoga nonepek noToka,
BO30yXOaembIX CpbIBOM BWXPEW, 3aBUCUT OT COBOKYMHOCTU Pa3NU4YHbIX MapamMeTpos,
K KOTOPbIM B MEPBYKD o4vepenb Creayer OTHEeCTM MPUBEOEHHYK CKOpOoCTb VR, 4MCIO
KioneraHa-KapneHTtepa KC, koadhdunumeHT CKOpoCTH NOTOKA O U KO3 DOULNEHT YyCTONUMBOCTHU K.
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3.6.2.2.2 OcHoBHble TpeboBaHMs K MOOAENN OMHAMWYECKOro OTKNMKa ANst konedaHui
cBobogHoro nponeta TpybonpoBoda MnoMnepek MoToka, BO3OY)XOaeMblX CPbIBOM BUXPEMN,
NPUBOAATCA B pasf. 2 NpuioxeHus 5.

3.6.2.3 Heobxogumbin gnsi npoBedeHuWs pacveToB 6Ge3pasmepHbI KO3IPDULMEHT
NPUCOEANHEHHON MacChl, KaK AN rnagkux, Tak u Ans WwepoxoBaTbiX MOBEPXHOCTEN TpyObl,
onpenensieTcd COOTHOLIEHUEM

{0,68 + Lam d/Dy <0,8

Cq= 1+5(d/Dg) , (3.6.2.3)

1 ansad/Dg 20,8

rae d/D,—cMm. 2.5.3 v npunoxeHue 2 k pasa. 4 PekomeHgauui MIMT.

3.6.2.4 OnpegeneHne COBCTBEHHbIX 4acTOT U COBCTBEHHbIX GOpM KonebaHun
y4acTKOB MOABOAHbIX TpybonpoBoAoB cO CBOOGOAHBIMM MpofieTaMy NPOBOAUTCA HA OCHOBE
4YncneHHoro mogenuposaHus. [MNpn aTom Heobxoanmo:

YyCTaHOBUTb NOSIOXEHNE CTaTU4ECKOro paBHOBECHS;

onpeaenuTb COBCTBEHHbIE YacToThbl konebaHun Tpybonpoeoaa;

BbINOMHUTL NIMHEAPM3ALMIO 3a4a4M O B3aMMOAENCTBUN «TpyDba-rpyHT;

OUEHUTb BfWSIHUE TrEOMETPUYECKON HENWHEMHOCTM Ha OUHAMUYECKUA  OTKIUK
paccmaTpMBaeMoOn CUCTEMBI.

3.6.2.5 TllpoyHocTb TpybonpoBoga MO YCTANOCTHOMY KPUTEPUIO MpPU BO3OENCTBUM
BUXpEBON BUBpauumn npoBepsieTca B COOTBETCTBMM C 3.6.1.
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3.7 PACHET CTAINIbHOI'O NoaBoAHOIo TPYBOMPOBOAA
HA CEMICMHUYECKUE BO3OENCTBUA

3.7.1 Mpn BO3QENCTBMM NPOEKTHOIO 3eMETPSICEHNS NOABOAHbIN 3ariyGneHHbIN Unu

c obBanoBaHnem pr60|'|pOBOD, OOJMKEeH OCTaBaTbCA B peXnve HOpM&J’IbHOVI aKcnnyartauyuun,
npu 3TOM AOJTKHO BbINONHATLCA yCloBUe

en < 0,1%, (3.7.1)

roe gy —obuwasa narnbHaa gedopmauma metanna Tpybbl, paccyMtaHHas no kputeputo Museca ¢ NOMOLLIbIO
YUCMEHHbIX METOAOB (CM. pasa. 4 NpunoxeHus 6).

3.7.2 lNpn BO3OENCTBMM MaKCMMaribHOro pacyeTHOro 3eMseTpsaAceHnst B NOABOSHOM
TpybonpoBoae He LOOMKHbI NOSBMASATLCA paspbiBbl U 30HbI pasrepmeTm3auun. [JonyckarTcs
crneaylowme noepexaeHnsi: rogopoobpasoBaHne Tpybbl, NokanbHas NoTeps YCTOMYMBOCTU
CTeHkM TpyObl, obwasa notepst yctonumBocTn TpybonpoBoga, oOpa3oBaHME HECKBO3HbIX
TPEeLUMH B CBapHbIX LUBAX, pa3Mepbl KOTOPbIX 4ONYCKaOTCA HOpMaMm akcnnyaTtauum (cm. 4.1.3
PykosogcTtea MIT).

3.7.3 CencmoCcTonKoCTb nogeogHoro  Tpybonposoaa npwm BO3OENCTBUK
MaKCUMaribHOro pacyeTHOro 3eMneTpsceHns cuntaeTcss obecneyeHHOn, eCrnn BbINOSNHAKTCS
crneayoLme ycrioBusi:

3.7.3.1 MakcumanbHas BenuuMHa obllen usrmbHon pedopmMaumm no KpUTEPUID
Mwuszeca metanna Tpybbl €m He AOMmKHa npeBbIwaThb 2 %.

3.7.3.2 MakcumanbHaa gedopmauun cxatus ey He LOIMKHa MpeBbilaTb BENUYMHY
oceBow aecdopmanmm rodppoobpasoBaHus €c:

En < €c, (3732)

BenunuuHa pedopmaumm rogpoobpasoBaHUA €c COOTBETCTBYET TOYKE MakCumyma
anarpaMmmbl «NpoJoSibHas CXxuMmarowas cuna — ocesas gedopmaums» n onpegenseTcs
nyTeMm ucnbiTaHuM Tpyo B Npu3HaHHOW Peructpom nabopaTopun mnu nytem pacyeTHOWm
MeToaukn, ogobpeHHon Pernctpom.

[na mogenvpoBaHusi noBeaeHns Tpybbl B npouecce NoTepy YCTOMYMBOCTM JOSDKEH ObiTh
npoBefeH pacyeT C MOMOLbI0 YMCMEHHbIX METOAO0B (CM. pasa. 4 npunoxeHusa 6) ¢ y4eTom
dhm3n4ecKon 1 reomeTpn4eckon HENMMHENHOCTH.

3.7.3.3 MakcumanbHasa BenuumHa gecopMaLummn pacTskeHns He OormkHa npeBbiwaTh 2 %.

Mpy 3TOM AOIMKHO BbINOMHATLCS 00ulee TpeboBaHue:

Rew = Re, (3.7.3.3)

’

roe R., —MWHMManbHbIN Npeaen Teky4ecTn MeTanna ceapHoro wea, MMa;
R, — MVHMMarnbHbIV Npeaen Teky4ecTn OCHOBHOro MeTanna Tpyobl, MMa.

3.7.3.4 [JOmKHO BbINOMHATLCA Creayluiee COOTHOLWIEHVWE  MexXay  U3rmbHon
Aedopmaumen gy U KpUTudeckon aedopmanuent g ., Npu n3rnbe Tpydbonposoaa:

Em/ELer < 6, (3.7.3.4-1)

rae 6  —napameTp oBanbHOCTU TPYObI;

te
ELer = 3o (3.7.3.4-2)
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1+(0%.)2
0= |——oer_ 3.7.3.4-3
Npreany ( )
8oDg\2 0D,
f= 1+ (_) _ %Da (3.7.3.4-4)
tC tC
rae 90 — Ha4valibHaa oBalibHOCTb pr6bl, KOTOpaaA npu OTCYyTCTBUM (*)aKTI/Il-IeCKVIX AaHHbIX NOCTaBLUMKa

TPy6 NpUHMMaeTCs paBHOW A4ONyCTUMON no 1abn. 4.5.5.3-2 ans Tena Tpyobl;

Olr = 4o, (3.7.3.4-5)
E te 2.
Ocr = 1502 (D—) ’ (3.7.3.4-6)

Dy, tey Re, E, p— cMm. popmynebl (3.2.5) n (3.3.3);
J — NOHWXKaLWKUN KO ULMEHT, onpeaensiemblii no gopmyne

b=g1- E(%)2 - (3.7.3.4-7)

rae o, —oceBble cxKXumamwuimne npoaonbHbIe Hanpsa>XeHu4d, MMa, yCnoBHO cyuTamuwpnecd
NONOXUTENbHBbIMU.

3.7.4 Mpn BO3OENCTBUM MPOEKTHOIO 3EMNETPACEHUS MOABOAHLINA He3arnyoneHHbIN

TpybonpoBoa AOMKEH OCTaBaTbCA B PEXMME HOPMaIbHOW SKCnlyaTaumm, npu 3TOM AOMKHO
BbINONHATLCA TpebGoBaHme

Omax < Re, (3.7.4-1)
rAe Ogx — MakCMMalribHble CyMMapHble HanpsaXeHna B pr60|‘IpOBOD,e, onpeaendaemMble cornacHo 3.2.6.

Mpn BO3OENCTBUN MaKCUMArbHOIMO PacyeTHOro 3eMIeTPSACEeHUst OOIMKHO BbIMOMHATLCS
TpeboBaHue 3.7.3.3, B TOM 4Yucne

Omax < 1,1R,, (3.7.4-2)

[ormkHa ©ObiTb BbINOMHEHA npoBepKa MaKCMalibHbIX 3Ha4YeHumn nepemeu_l,eHmZ,
onpepaerneHHbIX No pe3ynbTataM YMNCNeHHbIX pac4eToB.

3.7.5 CeNncMoCTOMKOCTb ~ MOPCKOro  MogBogHOro  TpybornpoBoga  cuMTaeTcs
OOCTaTOYHON, eCrn BhbINOSTHAKTCS BbllLeyKa3aHHbIE YCIOBUS.

3.7.6 B cnyyae nepeceyvyeHMn aKTMBHbIX TEKTOHUYECKMX pPasfioMOB, C Y4eTOM
BO3MOHbIX CMeLLeHni rpyHTa OOImKHa ObITb BbIMONHEHa oueHka
HanpsKeHHO-AeOpPMUPOBAHHOIO COCTOSAHMS Y4acTKOB NOABOAHOIO Tpybonposoaa.

3.7.7 PeaynbTaTbl aHanUTUYECKNX N YNCTIEHHBIX PACCMOTPEHHbIX BbILLE PELUEHUI MO

TpeboBaHuo Peructpa [ommkHbl ObiTb MOATBEpPXAEHbl NabopaTopHbIMKU MU HaTypHbIMU
NCMbITAHUSIMW.
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3.8 PACYET NPOYHOCTU KOHCTPYKTUBHbIX 3JIEMEHTOB
TPYBOIMNPOBOJA U3 TMBKUX TPYB

3.8.1 TepMUHbI, OTHOCALLMECA K HECBA3aHHbIM TMOKUM Tpybam.

BHewHsa o6Gonoyka — Cnon M3 SKCTPYAUPOBAHHOrO MOMMMEPHOro Martepuana,
ncnonb3yembli Ans 3aWmnTbl TMH6KOM TpyObl OT MOPCKOM BOAbI, NPeaoTBPaLLEHNsT KOPPO3uUM,
abpasmBHOro CTMpaHmst 1 PUKCUPYIOLLNIA NPOEKTHOE NMOSTOXKEHNE OCEBOrO CUITOBOIO Cr1OS.

BHyTpeHHAda repmeTumnsnpyowas obonoyvyka — cnon n3 sKCTpyanpoBaHHOIo
nonumepHoro Matepuana, obecneymBalONn repMeTMYHOCTL TPyObl (NpedoTBpalleHve
NPOHUKHOBEHMSI TPAHCMOPTUPYEMOWN XMUAKOCTU UMK ra3a B OKPYKatoLLyto cpeqy).

Kapkac — meTannumyeckui Crion ¢ MEXBUTKOBbLIM CLIEMNSIEHNEM, NpeaHa3HayYeHHbIn s
npuaaHMs BHYTPEHHEN repmeTtmampytowen obonouke (unu TpybGe B LEenom) cnocobHOCTU
BOCNPUHUMATL pagnanbHble Harpy3kn (BHYTPEHHEE U BHELLUHee rmapocTaTtuyeckoe AaBneHue,
NoKanbHbIE HArpy3Ku).

HecBsA3aHHasa rubkaa Tpyb6a — rmbkaa Tpyba, cocTosdwas M3 OTAENbHbIX
HECBSI3aHHbIX  (HEMHTErpMpPOBaHHbIX) MexXay Cco0OoM  MOMMMEPHBIX WU apMUPYIOLLMX
MeTannnM4ecKnx croes, AOMNYCKaOLWMNX OTHOCUTENBHOE CMELLEHNE MEXOY HUMN.

OceBOoW cMNOBOW CNoKn — cror, obpa3oBaHHbIA CNMPaNbHON NAPHOW HAMOTKOM
MeTannIM4Yeckmx niocKMX Nonoc, OPUEHTUPOBAHHBIX OTHOCUTENbHO 06pa3syoLen nog yrrinom
oT 20 go 55°, n obecneunBaroLLNn BOCIPUATUE OCEBBLIX YCUINUIA U BHYTPEHHENO AaBNEHUS.

MpomexyTodyHass ob6onoYKa — CIMOM U3 SKCTPYOUPOBAHHOIO MOMMMEPHOrO
Matepuana, npegHasHa4dyeHHbIn ONs NpeaoTBpalLeHUst  KOHTaKTHOrO  MCTMpaHus
MeTannmnyecknx crioes.

PagunanbHbln CMNOBOW CROW— crion, o6pa3oBaHHbIA HAMOTKON METannnMyeckmx
Nnofioc C MEXBUTKOBbIM CLIENNIEHNEM, OPUEHTMPOBAHHbLIX OTHOCUTENBbHO ObpasytoLlen nog
yrnom, 6nmskum k 90°, u npegHasHadYeHHbI ONsi MOBbIWEHUS COMNPOTMBNEHUS TPyObl
paguanbHbIM Harpyskam.

Tennon3onsaUMOHHBIN CITOW — CNOM MaTepuana Cc HU3KON TENMNONpPOBOLHOCTLIO,
nucnonb3yemblin 4ns obecnevyeHns TeNNon3onsaLMOHHbIX CBOUCTB rMOKOM Tpyobbl.

3.8.2 TepMUHbI, OTHOCALLMECHA K CBA3AHHbIM FMOKMM Tpybam.

ApMuUpyOLWMUN CNOWN — CNON NMHTErPUPOBAHHOIO B 3nacToMep cnnpanbHO HaBUTOrO
MeTannokopga, OPWEeHTUPOBAHHOrO, Kak npaeBuno, nog yrnom 55° k  obpasyowen,
npegHasHadeHHbl NS NOMHOMO UKW YaCTUYHOIO BOCTPUATUS PacTArMBaloLmnX YCUNUN n
BHYTPEHHErO AaBreHus.

JononHUTEeNbHbLIN CMOW — CAOW MaTepuana C HU3KOW TEennonpoBOAHOCTLIO,
ncnonb3yemblin 4ns obecnevyeHns TeNNon3onsaLMOHHbIX CBOUCTB rMOKOM Tpy6bbl.

JlenHep — repMeTU4HbIN CrOA M3 3NacTOMEPHOro MaTepuana, KOHTaKTUPYHOLLUK
C TPaHCNOPTUPYEMOWN XKNOKOCTbIO/ra3oMm.
MokpblTME — CrNOM 3nacToMepa, KOHTaKTUPYHLWUN C  BHELWHEW cpenon,

npeAHasHa4YeHHbIV ANa repMeTm3aumnmn BHYTPEHHUX CroeB rmbkon TpyObl M NpeaoTBpaLLeHUSs
KOPPO3NOHHbIX, aOPasnBHbIX U MEXaHUYECKMX NOBPEXAEHWN.

CBsa3aHHaga runbkas Tpyba — rmmbkaa Tpyba, B KOTOpPOW MeTanmnveckoe
apMMpOBaHME WHTErpPMpPOBaHO B OTBEPXKAEHHbIA 3nacToMep, COoAepXalui Crou TeKCTUNS
ANA OONOMHUTENBbHOrO apMUPOBAHUSA NN pa3feneHns 3acTOMEpPHbIX CIOeB.

3.8.3 O6wue TpeboBaHUA K NPOYHOCTU NMOKUX TpPyO.

3.8.3.1 Kak npaBuno, pacyetHoe paBrieHne TmMbknx TPyO [OMKHO COCTaBNATb
He meHee 1,6 Mla. [Npn MeHbLINX 3HaYEHMAX PacHETHOro AaBneHnst rMbkue TpyObl AOMKHbI
yaoBneTBopsATb TpeboBaHmam pasg. 6 vactm VIl «Cuctembl n Tpybonposogbi» [pasun
Knaccudukaumm n noCTPOMKN MOPCKUX CyAO0B.

3.8.3.2 PacueTtbl npoyHOCTM MMBKMX TPYD Noad OeNCTBUEM pacyeTHbIX Harpysok, B TOM
ymcne Harpy3oK Npu yKnagke u ucnbitatenbHbIX HAarpy3oK, A0MMkHbI ObiTb 0406peHbl Pernctpom
1 BbIMOSHEHbI NO MeToAMKe, cornacoBaHHou ¢ Permctpom. PacyetHas metogmka MoOXeT ObiTb
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BbIMOSIHEHA HA OCHOBE HaUMOHANbHbIX WM MEeXOYHapOAHbIX CTaHAAPTOB, MPU3HAHHBLIX
Pernctpom ponyctumbiMM AN NpUMEHeHud, Hanpumep crtangapta MCO 13628-2 ans
HecBsi3aHHbIX MMbkMx Tpyd n ctangapta MCO 13628-10 onsa cBA3aHHbIX MMbkmx Tpyo.

3.8.3.3 [Jonyctumbin paguyc n3rnda rMBKMX Tpy©o ans
XpaHeHus/akcnnyaTaunn/yknagkm OOSMKEeH onpeaenatbca npeanpuatmeM (M3rotToBuUTENeM)
c ydeTtom kputepmeB 3.8.4 — 3.8.6 1 ykasbiBaTbCA B TEXHUYECKOW OOKYMEHTALUN HA TPyOhl,
nognexawen opobpexHnto Permctpom (cm. 1.5.3.6). [Ona npakTnyeckoro npuMeHeHus
B 3KCMnyaTaumm pekoMeHayeTca yBenmumBaTb BEMMYMHY MaKCUManbHOro paguyca nsrmba no
CpPaBHEHMIO C MMHUMaNbHbLIM pagnycom nNpu XxpaHeHun (HamoTke Ha GapabaH):

npu cTatnyeckmx ycrnosusx paboTsl rmbkoro Tpybonposoga — Ha 10 %;

npuv guHammyecknx pexmnmax — Ha 50 %.

3.8.3.4 [Onsa rmbkmx Tpyb fomkHa ObITb paccynTaHa 4ONTOBEYHOCTb C YY4ETOM BITMSHUS
nonsy4yectm u AedOpMaLNOHHOrO CTapeHus MOMMMEPHbIX CrOeB, KOPPO3UU WU 3pOo3uu
mMeTannuyecknx cnoeB (cm. 1.5.3.6.9). PacyeTHass [OONroBeYHOCTb [OOSPKHA NpeBblwaTh
nnaHMpyembli CPOK aKcnnyaTauumn Tpybbl He meHee Yyem B 10 pas.

3.8.3.5 BennuuHbl pacyeTHbIX MNapamMeTpoB COMPOTMBIIEHMSI TPyObl (BHELLHEMY W
BHYTPEHHEMY OABIEHWNIO, PACTXKEHUIO, KPYYEHMIO), a Takke paguyc marmba rmbkon Tpyobl
noanexar NoATBEPXAEHUIO NO pe3ynbTaTtamM TUMOBbLIX UCNbITAaHUN (CM. 4.2.4).

3.84 TpeboBaHMA K NMPOYHOCTM MNOJIMMEPHbLIX CNOeB HeCBA3aHHbIX FMOKUX
TpyoO.

3.8.4.1 [lpepenbHoe COCTOSIHME NOMMMEPHbLIX CIOEB HECBA3aHHbIX TMOKNX Tpyo
onpeaensaeTcs AehopMaLUMOHHBIMU KPUTEPUAMU: NpeaenbHON aedopmaumert Nnon3y4vyecty un
npegensHon gedopmaunen narnba.

3.8.4.2 [Ona Bcex KOMOMHaUWA Harpy3ok MaKCUmanbHO AOMYyCTUMOE CHUXeHne
TOMWMWHbI CTEHKM BHYTPEHHEW TrepMeTm3upylolen oB60oMnoYkn BCrEAcTBME MNON3ydecTm
MaTepmana cnos He 4OMKHO npesbiwatb 30 %.

3.8.4.3 MakcnmanbHo gonyctumas nedopmauns n3rnba BHYTPEHHEN
repmeTunampytoen o6onoYkmn He 4OMmKHa NPEBbILLATD:

7,7 % Ons nonuaTuneHa u nonMamMmuaa;

7,0 % ons nonuBuHUNAeHMTOPUAA NPU CTaTUYECKMX YCNOBUAX AKCNyaTauumn Tpy6 v npu
XpaHeHun Tpy6, NnpegHasHaYeHHbIX ANA ANHAMUYECKUX PEXUMOB 3KCMyaTaunum;

3,5 % ons nonuBMHUNAEHMTOPMAA NPK 3KCNNyaTaunm B AMHAMUYECKNX YCITOBUSIX.

3.8.4.4 MakcumanbHO gonyctumas gedopmMaumns BHELHeNn 060M0YKM U3 NonmaTuneHa
¥ nonnamMmmga AosmkHa obiTb He bonee 7,7 %.

3.8.4.5 [Ona pgpyrux NOAMMEPHbIX MaTepuanoB MakCumanbHO  AOMyCTUMbIe
nedopmaumn HasHa4yalTCs Ha OCHOBaHWM TEXHUYECKOW OOKYMEHTauuKn, NoaTBepXKaatoLen
yOOBMeTBOPEHME MPOEKTHbIM TpeboBaHMsM MO npeaenbHon gedopmauum n ogobpeHHom
Peructpom.

3.85 TpeboBaHUA K NPOYHOCTU NOSIMMEPHbIX CNOEB CBA3aHHbIX TMOKUX TPyO.

3.8.5.1 [lpepenbHoe COCTOSHWE MOMMMEPHbLIX CMOEB CBA3aHHbLIX TMOKNX Tpyb
onpegenseTcs AedOpMaUNOHHBIM KPpUTEPUEM: MaKCUManbHO Aonyctumas gedopmauus
NoNMMeEpPHbIX CMOeB He OoSkHa npesblwatb 6onee 4em Ha 50 % ypoBeHb npeneribHoum
aedopmanmm coctapeHHoro matepuana.

3.8.6 Tpeb6oBaHUsA K NPOYHOCTU U YCTOMUYMBOCTU MEeTaNnIM4eCcKnx cnoeB rmokux
TpyO.

3.8.6.1 [Ons wmeTannuyeckux crioeB rmbknx Tpyo KpuTepui MNPOYHOCTU [OSKEH
COOTBETCTBOBATH BbINOSIHEHMIO YCOBUS

0; < k;min(R,; 0,9R,,), (3.8.6.1)

roe o; — MakcumanbHOe pac4eTHOe HanpsXeHue B croe, MMMa;
R, — MUHUMarnbHoOe 3Ha4yeHue npegena Teky4yecTn metanna cros, MMMa;
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R,, — BpEMEHHOE conpoTuBreHve metanna cros, MMa;
k; —KoachdurumneHT 3anaca, onpegensiemoli no 1adn. 3.8.6.1.

Tabnuuya 3.8.6.1
3HaveHus koadhdmuneHTOB 3anacoB Ki A4nsi pac4eToB NPOYHOCTN FMOKUX Tpy6

HavnmeHosaHue crios Buabl Harpy3ok Ha rmbkue Tpybbl
Skennyatauus Yknagka 'vapaBnuyeckre ncnbiTaHns
ApMUpylOLLME CMOM  CBSI3@HHbIX  TMBKMX 0,55 0,67 0,91
Tpy6
Cnou HecBsA3aHHbIX TMOKMX TpyO:
0OCEBOW CUNOBOW CroW 0,67 0,67 0,91
Kapkac, paguanbHbI CUIOBOKW Cron 0,55 0,67 0,91

MpumeyaHue. Mpy yyeTe criyyaiHbix (aBapuitHbIX) Harpy3oK Npu 3KcniyaTauum KoaddUUMEHT 3anaca JOMmKeH GbiTb
yBENMYeH Ha BEMUYMHY, COrMacoBaHHyto ¢ Pernctpom.

3.8.6.2 Kapkac rmbkux Tpyb AormkeH ObITb paccuumTaH Ha YCTOMYMBOCTb, MPU 3TOM
Ko3apbMLMEHT 3anaca OT BENMUYUHBI KPUTUHECKUX HANPSXKEHWUN k;;, LOMKEH COCTaBNATb

kip = 0,67 ANSA (dmax + hyw/2) < 300 M; (3.8.6.2-1)
kip = [(Cmat 22300 0,18 + 0,67 ANA 300 < (dmax + hw/2) < 900 M; (3.8.6.2-2)
kip = 0,85 Ans (dmax + hy/2) = 900 M, (3.8.6.2-3)

rae dmax W hy,, —BENWYMHLI, onpeaensemMble no copmyrne (3.3.5-4).

3.8.7 Kputepun nokanbHOM MNPOYHOCTU IMOGKOM TPyObl B panioHe Y3noB
COoeAVHEeHMuA.

3.8.7.1 KOHCTPYKUUA KOHLLEBOro COeAMHUTENbHOro (pUTUHra OOrmKHa rapaHTMpoBaTb
€ero COBMeCTHyl paboty ¢ obonodkon rubkonm TpyObl. [lpegenbHoe COCTOsiHME 30H
coeauHeHunsa putmHra ¢ 06ono4Kon Tpydbl onpenenseTcs Ansa BceX BO3MOXHbIX KOMOUHaLMUI
Harpy3oK B COOTBETCTBUM C COOTHOLUEHNEM

(01, 0¢) < kfR,, (3.8.7.1)

roe o, — pacTtarMsalollee TaHreHumanbHoe HanpsikeHue, Mlla;
0, — 3KBMBAsNeHTHoe HanpsxeHne (Museca), Mla;
R, —MUHMManbHOe 3HavYeHue npegena Tekyvyectu matepuana, Mla;
ks — koadhprumMeHT 3anaca, paBHbIi (CM. NpuMedaHue B Tabn. 3.8.6.1):
Ansa sKkennyaTtaunoHHoro pexnmva — 0,55;
Ansa npouecca yknagkm — 0,67;
ONs rmgpaenmMyecknx ucnbitaHni — 0,91.
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4 MATEPWUATDbI

4.1 OBLLUME NOJIOXKEHUA

4.1.1 TpeboBaHuA HaCTOSALLEro pasgena pacnpocTpaHATCsA Ha nognexawime
TexHudeckomy HabnwogeHuto Pernctpa martepuanbl W u3genusa  u3  yrnepoamncTon,
YyrnepoanCcTo-MapraHueBON, HU3KONENMPOBAHHOW CcTanu n rmubkne Tpyobl, NnpeaHa3HayYeHHbIe
O5151 MOPCKMX NoABOAHbIX TPy6onpoBoaoB.

4.1.2 TpeboBaHusA K cTansiM Afsi MOPCKUX MOABOAHBLIX TPyOONpPOBOAOB Y4YMTbLIBAKOT
ocobeHHOCTN TpybonpoBOAOB ANs TPaHCMOPTUPOBKU XMAKOCTEM (BKMYas Hedre-,
HedbTeNpoAyKTONPOBOAbI, XMMMU4YECKMe TpybonpoBoabl M BOOOBOAbLI) W ra3onpoBOOOB
B COOTBETCTBUM C Kraccudpmnkaumen nogeogHblix Tpydonposogos (cm. 1.3.3).

4.1.3 TpeboBaHna Kk crtanam AN MOPCKMX  MOABOAHbLIX — TpybonpoBoaos
B COOTBETCTBUM C UX KNnaccuukaumen yumtelBaloT pasnnyHbIA YPOBEHb 3KCNyaTaLnoOHHON
HaOeXHOCTU And TpyOonpoBOAOB B BUAE [OOMOSTHUTENbHBLIX 3HAKOB K CUMBOIY Kiacca
Tpy6onposoaa (cm. 1.3.3):

L, G — ctanb ¢ 6a3oBbIM ypoBHEM TpeboBaHu (4Na TpydbonpoBOAOB ¢ 6a30BbIM YPOBHEM
3KCnIyaTaumoHHOW HaOEXHOCTW);

L1, G1 - cTtanb ¢ 4ONOSTHUTENbHbIMM TpeboBaHMAMM (ANsa TPYOONPOBOAOR C NOBbLILLIEHHOW
3KCNyaTaunoHHON HaOEeXHOCThIO);

L2, G2 — cTanb C AOMOfHUTENbHbIMA TPEOOBAHUAMM K KOPPO3MOHHOM CTOWMKOCTU
B arpeccuBHbIX cpedax (anst TpaHCNOPTUPOBKU arpecCmBHLIX cpen);

L3, G3 — cTtanb ¢ AONONHUTENbHBbIMX TPEOGOBAHUSAMM NO BA3KOCTU M MNAACTUYHOCTM (ONA
TpyOONpoOBOAOB B CEMCMUYECKM ONACHbIX PErMOHAX N NeJOCTONKNX CTOSKOB).

Mpn npeobsaBNEeHUN KOMMIIEKCHbIX TpeboBaHWM K cTanam Ana  nogBoOHbIX
TpybonpoBoaoB (Hanpumep, Ans TPAHCMOPTUPOBKN arpeccuBHbIX Cpen B CENCMUYECKU
OnacHbIX pernoHax) HeobGxoaAMMO coBMelleHMe TpeboBaHWM Tex WM WHbIX YPOBHEN
3KCnIyaTaunoHHOW HAOEXHOCTMW.

414 Cranb, oTnmyaroLwascsa no XMMmM4eckomy CoCTaBy, MEXaHUYECKMM CBOWCTBaM,
COCTOSIHUIO MOCTaBKM UNWU METOoAY M3rOoTOBMEHMS OT YKas3aHHOro B HACTOSLWEM pasfene,
NoanexuT oTaenbHOMYy paccMoTpeHuto Pernctpom. MNpu 3TOM JOIMKHbI ObITb NpeacTaBneHbl
AaHHble, NoATBEPXKOAWME BO3MOXHOCTL NMPUMEHEHUS] 3TUX MaTepuarioB No HasHa4YeHUIo.
[onyckaeTca no cornacoBaHuio ¢ PernctpoMm npuvMeHeHwe martepuarnoB B COOTBETCTBUU
¢ TpeboBaHMsMIN HALNOHASbHbIX WU MeXAYHapOAHbIX CTaH4apTOoB.

415 Ana noaBogHbIX TpybonpoBoaoB M3 rmMOKux Tpyd, yOOBNETBOPSAIOLLMX
TpeboBaHus Hactosawmx lNMpaBun, B cooTBeTcTBUM C 1.3.3 BBOAUTCA AOMNOSTHUTENbHbBIA 3HAK
K OCHOBHOMY CMMBOMY Knacca. TpeboBaHus Kk rmbkum Tpybam HasHadarTca Permcrtpom
B 3aBMCMMOCTM OT HasHa4eHus Tpybonposoaa (cm. 4.2.4).

4.1.6 MaTtepuansl, nognexawme TexHU4eckoMy HabniogeHuo Peructpa, AOMKHbI
N3roTaBnNUBaTbCH NpU3HaHHbIMM Pernctpom npegnpuatnamm (M3rotToBUTENSMN), UMEIOLLMMN
COOTBETCTBYIOLWMNA [OKYyMEHT — CBuaetenbCTBO O npusHaHum wusrotosutens (CIA,
dopma 7.1.4.1)/CBugeTtenbcTBo 0 Tunosom ogobperumn (CTO, dopma 6.8.3) (cm. 4.2.1).

4.1.7 O6wme nonoxeHud, onpegensawowmne obbeM U MNOPSAOK OCYLLECTBEHMWS
TEXHUYECKOro HabnwgeHnsa 3a matepmanamm, U3noxeHsl B pasa. 3, 5, 6 1 10 yactn | «O6wme
NMOMoXeHNUs MO TexHW4Yeckomy HabnwogeHuo» [MpaBun TexHudeckoro HabnwoaeHus 3a
NOCTPOMKON CYyOOB U M3roTOBNEeHWeM maTepuanoB u usgenuin ons cygos M1 B1.3— 1.5
yactn XIlI «MaTepmanbi» NMpasun knaccudukaLmm n NOCTPOMKN MOPCKUX CYAOB.

4.1.8 Mpouecchl N3roToBNEHNs, KOHTPOSS U UCMbITAHUI CTalnbHbIX CNMPAaneLOBHbIX
TpyO, a Takke npoueaypbl NPU3HAHWA NPeanpUaTUn (M3roToBUTENEN) ABNSAIOTCS NPeaMeToM
cneumanbHoOro paccmoTpeHus Pernctpa.
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4.2 OCBUAETENbCTBOBAHUE U TEXHUWYECKOE HABJTIIOOAEHUE

4.2.1 OcBuagetenbCTBOBaHME M MNpPU3HAHME nNpeanpuAaTuUn (M3rotoBuTernen)
mMaTtepuarnosB 1 usgenun.

4.2.1.1 lMpeanpuatns (M3rotoBUTENN), MU3roTaBnMBaloLmMe MaTepuanbl U U3genus
B COOTBETCTBMM C TpeboBaHWsSMM HacTosWero pasgena, OO Hadvana npou3BoAcTBa
NpoayKumm1, Kak Npasunno, 4OMKHbI 6biTb NpM3HaHbl Pernctpom. C aTom Lenbio ocyLecTBnseTcs
OCBMAETENbCTBOBaHME MNPOM3BOACTBA (MepBOHaYanbHOE OCBUAETENbCTBOBAHME), KOTOpPOE
BKITIOYaET:

4.2.1.1.1 PaccmoTpeHune n ogobpeHne npeacraBsnsemMon npegnpuaTmemM (M3rotoButenem)
TEXHMYECKON OOKYMeHTauuu, onpegensiowen CBOWCTBA MartepuanoB W yCnoBus
npoussoacTea. B oTHoweHnn npomssoacTBa Tpyd NpeaocTaBnaTCa cnegyowme OCHOBHbIE
CBeJeHMs, XxapaKkTepusytoLime npoLecc Npou3BoAcTea Tpyo:

.1  no Bcem Tpybam:

onucaHwe cuctembl WAeHTUMKaAUMM W NpocnexmnBaemMoctTu TpybO B npouecce
Npon3BOACTBA, BKNOYasA CTaTyC KOHTPOMS U COXPaHEHNE AaHHbIX;

N3roToBUTENb CTanu;

cnocobbl NpoM3BOACTBA M Pa3NUBKK CTanu;

3a[jaHHbI XMMNYECKNIN COCTaB M KaTEropuio ctanu;

npoueaypa rmapocTaTuyecKkoro UCNbITaHus;

npoueaypbl HepaspyLuaroLero KOHTPONs;

.2 [ONOMNHUTENbHO MO CBapHbIM Tpybam:

cnocob M3roToBMEHUSA N COCTOSIHME NOCTaBKN NIMCTOBOrO NpoKaTa;

npoueaypbl popmoobpasoBaHus TPyObI, BKMOYAA NOATOTOBKY KPOMOK, KOHTPOSb (POPMbI;

crnocob cBapku;

YCTaHOBIEHHbIN KOAPULMEHT XONOLHOIO 3KCNaHAMPOBAHWS, NP NPUMEHEHWUN;

npouenypa TepmoobpaboTkum TpyObl, BKAOYass TepMooOpaboTKy cBapHOro LWBa
B Mpouecce CBapku, Npu NpUMeEHeHUH;

.3 DONONHUTENbLHO Mo GecLloBHbIM Tpybam:

npoueaypa oopmoobpasoBaHus Tpyb;

npouenypa repmoobpaboTku TpyoO.

4.2.1.1.2 O3HakoMneHne C MpPOU3BOACTBOM U CyLUECTBYKOLWEN Ha npegnpusatimn
CUCTEMOM KOHTPOMNS KayecTBa, MNpOBeAEHWEe KOHTPOMbHbIX MchbiTaHMi. B npouecce
BbINMOSIHEHNST 3TUX MEPONPUATUA OOSPKHO MNOATBEPAMTBCA COOTBETCTBME MapamMeTpoB
npov3BoACTBa M Npoaykumm TpeboBaHMAM nNpeacTaBNEeHHOM [OOKyMEHTauuM W npa.Bus
Pernctpa, a Takke Hagnexaluin ypoBeHb CTabnnbHOCTU KayecTBa NpoayKLUuu.

4.2.1.1.3 OdopmneHue pes3ynbTaToB OCBUAETENLCTBOBAHNA B COOTBETCTBUM
c TpeboBaHnsMn HomeHknaTypbl OOBEKTOB TexHUYeckoro HabniogeHuss Peructpa 3a
MOPCKMMKU nogBogHbIMK Tpybonposogamu (cMm. 1.6 PykosoacTtea MIT) — Ceugertensctea o
npusHaHumn nsrotosutens (CrNA, dopma 7.1.4.1) unn CeugetenscTea 0 TMNOBOM 0400peHNN
(CTO, cdopma 6.8.3) (Npn NONOXKUTENBHBIX pe3ynbTaTax).

4.2.1.2 Bce npoueaypbl, Heobxogmmble Ansa nonyvyeHms CengeTtenscTea O NPU3HaHUK
nsrotosutens (Crn, copma 7.1.4.1) n Ceugetensctea 0 TunosoMm onobpeHun (CTO,
dopma 6.8.3), 4OKYMEHTOB, NOATBEPXKAAIOLMX MPU3HAHME NPeanpUsaTUA U ero NpoayKumMm
Pernctpom, BbINOMHAOTCA B COOTBETCTBUM C MPUMEHUMbIMU TpeboBaHusmu pasg. 1, 2
yacTu Il « TexHnyeckoe HabnogeHne 3a 3rotToBreHnem matepmanosy NpaBun TEXHUYECKOTo
HabnogeHns 3a NOCTPOMKOW CyOOB M U3rOTOBIEHMEM MaTepuarnoB W M3Oenun ns cyaos
n 1.7, 1.8 Pykosogctea MIMT.

4.2.1.3 Ecnvu npokat w/unu TpybHblE 3aroTOBKM MOCTaBNATCHA Ha TpybonpokaTHbIN
3aBo4 C Apyrux npeanpuaTtviA, TO M3roTOBUTENW YNOMSIHYTLIX MOMyNpoOAyKTOB  Ans
npoussBoactBa TpyO [OMKHbI ObITb Mpu3HaHbl Pernctpom (umetb CBMAETENLCTBO O
npusHaHun nsrotosutens (Crw, copma 7.1.4.1)).
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4.2.2 OcBupgetenbCcTBOBaHME B Mpouecce MNpousBoAcTBa (ocyLlecTBreHUe
TEXHUYEeCKOro HabngeHus).

4221 Bce maTepuanbl U wusgenus And MOPCKMX NOABOAHbLIX TpybonpoBoaoB
nognexar  OCBMOETENbCTBOBAHUIO  MNpwU UX  W3rOTOBMEHMM C  NpoBeAeHNeM
OCBMOETENbCTBOBAHMIA W UCMNbITaHUN B oO6beme TpeboBaHU HaCTosAWEWN rnaebl W/nnn
ogobpeHHon Pernctpom TEXHNYECKOM AOKYMEHTALMMW.

4.2.2.2 TexHudeckoe HabnogeHe B npoLecce Npon3BoaCTBa BKIOYAET:

UCNbITaHNA N OCMOTD;

ochopmneHne gokymeHToB Peructpa.

4.2.3 UcnbiTaHnA cTanbHbIX NpokaTa u Tpyo6.

4.2.3.1 O6Lwwue nonoxeHus.

42.3.1.1 Metogbl M METOOWKM WUCMbITAHWA  BbIOMpPAKOTCA B COOTBETCTBUM C
TpeboBaHuamun 4.3. MeToabl npoBedeHWs  cneumnanbHbIX — UCMbITAHUA, a Takke
COOTBETCTBYIOLLNE KPUTEPUM OLIEHKM, €CNN HET yKasaHui B HacTodawmx lNpaBunax, OOMMKHbI
ObITb cornacoBaHbl ¢ Pernctpom.

4.2.3.1.2 Ecnu npoBegeHne UCMbITAaHMN HEBO3MOXHO Ha Mpeanpusitum (M3rotToBuTene)
3a8BMNEeHHON NPOAYKLMM, HeOBX0aANMbIE UCTbITAHMSA AOMKHbI ObITb BbINOMHEHbI B MPU3HAHHON
Pernctpom nabopartopun.

4.2.3.1.3 TpeboBaHnsa No TexHMYECKOMY HabnwogeHuto Perucrtpa 3a M3rotoBreHUEM
cTanbHbIX NpokaTa 1 Tpyb OOIMKHbI COOTBETCTBOBATL 2.2 — 2.4 PykoBoactea MIT.

4.2.3.2 KOHTpOrbHble ncnblTaHnA B npouecce npusHaHus npeanpuaTuA
(nsroToBuTENS).

4.2.3.2.1 VcnblTaHna BbINOSHAKTCSH no npencTaBfeHHOMN npegnpuaTnem
(n3rotoBuTENEM) M cornacoBaHHon ¢ Permctpom nporpamme. MNporpamma coctaBnseTcs Ha
OocHoBe cooTBeTCTBylLWmMX TpebosaHun lMpasun MIMT (cm. 4.2.3.5), HaunoHanbHbIX W/Mnu
MeXOyHapOaHbIX CTaH4APTOB U MHOM 0000peHHON PerncTtpom TeXHMYECKON JOKYMEHTaUUu.

4.2.3.2.2 VicnblTaHna BbINOMNHAKTCA B NPUCYTCTBMM Npeacrtasutens Peructpa no
cornacoBaHHbIM ¢ Pernctpom metogukam.

Mecto n Bpemss NpoBeAEHWUs WCMbITaHUA AOOMKHbl OblTb 3apaHee OroBOpPEHbI
narotopntenem. OT6op Npob, METOOMKM WCMbITAHUA, CXEMbl Bbipe3kM 0Opa3LoB AOSMKHbI
BbIMOMHATLCS B COOTBETCTBUM C TpeboBaHuamu 4.3 lNpasun MIT u cOOTBETCTBYIOLLMMMU
cTaHgapTamu.

4.2.3.3 VcnbelTaHna B npouecce nponsBoacTaa.

4.2.3.3.1 VcnbiTaHna BLINOMHSAKOTCA B COOTBETCTBUM C TPebOBaHUAMM HACTOSALLMNX
MpaBun n ogobpeHHon Pernctpom OOKyMeHTaumen Ha MoCTaBKy Npoaykuun. UcnblitaHus
TaKkke BbINOSHAKTCA B NPUCYTCTBMU NpeacTaBuTensa Pernctpa.

4.2.3.4 HeynoBnetBopuTenbHbIE UCMbITAHUA.

42.3.4.1 Tpn  HeyaoBNEeTBOPUTENbHbLIX  UCMbITAHUAX  OOMMKHbI  BbIMNOMHATLCS
TpeboBaHua 2.2.1.5 PykosoacTtea MIT.

4235 0O06bemMm  KOHTPOSIbHbIX  WCMALITAHUW  MpPUM  MPU3HAHMM  NPEeAnpUSaTUIA
(n3roToBuTENEN) (NEpBOHAYaribHOE OCBUAETENLCTBOBAHME).

4.2.3.5.1 ObbemM KOHTPOfbHbIX MWCMbITAHWA onpedenseTca € yyeTom TpeboBaHUN
Tabn. 4.2.3.5.1 n ykasbiBaeTCa B NporpaMme MCMbITaHWI, NOArOTOBEHHON NpeanpuaTmemM m
onobpeHHon Peructpom. lMepen Havanom otbopa npob n ucnbiTaHusamu B Pernctp Takke
npegocTaBnsieTca Ans cornacoBaHnsa cxema otbopa npob n Beipeskn o6pasLoB.

B obwwem cnyyae npobbl 4ns n3rotoBneHns obpasyos Anga ncnbliTaHnin 6eCLUIOBHbIX Tpy6
oTbuparoTca HenocpeaCcTBEHHO OT Tpybbl, a cBapHbIX TPyO — OT nmpokaTta, Tena Tpybbl u
CBapHOro LiBa.

B npouecce ocBuaeTensCcTBOBaHNSA NPON3BOACTBa Pernctpom JomkHbl 6bITh BbINOSTHEHDI
UCNbITaHUA Ha CBapMBaeMOCTb KakK Npu npousBoacTBe 6ecloBHbIX Tpyb, Tak M npu
Npou3BOACTBE NpokaTa/cBapHbIX TPy6.
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4.2.3.5.2 Ob6bem ucnblTaHUA NUCTOBOrO Mpokata — 3aroToBOK Anda Tpyb (wTtpunca)
onpegenseTca ¢ ydyetom TpeboBaHun T1abn. 4.2.3.5.1. [na Kaxgoro TeXHONOrnyeckoro
npouecca UCNbITaHUA BbINOMHAKTCA Ha 2 naptusax. [lapTva gomkHa cocToAaTb U3 3 NMUCTOB
OLHON MapKu 1 NNaBKu cTanu n ogHOW TOMLWMHbI. JINCTbI, NpeacTaBnaemMble Ans UCMbITaHWN,
oTbuparoTca nogpsaa nNo Xoay NpoKaTKu.

XapakTepucTuku npokaTa [AOSPKHbl yAOBMEeTBOPATb TpeboBaHusaM 4.5, TeXHUYeCcKuM
ycrnoBusiM/  cneumdukauum  Ha NOCTaBKy cTanu, opgobpeHHbiM  Pernctpom, w/wunu
HaUMOHanbHbIM MU MeXAyHapOoAHbIM CTaHAapTaMm.

Tadbnunua 4.2.35.1
OobLem KOHTPOJIbHbIX ncnbiTaHUNU ANnA NpUu3HaHnAa npeanpuAaTua (VI3I'OTOBVITeJ1ﬂ) MaTepuanoB

Bupg ucnbitanmint Bug PacnonoxeHune KonuyecTtBo MNpumeyaHus
matepuanal npob n mMecto | nnanoy [ ofpasuos | Bcero
BbIPE3KN nMCTOB, | OT nucTa, |06pasLioB
06pasUos | 1hy6/mpo6 | Tpy6l
OT NnaBKu
XuMmun4yeckun aHanms Tpyba OT ogHoro 2/10/1 1 2 O6wuin aHanu3 meTtanna,
(4.3.4) MpokaT KOHUa 2/3/3 6 BKIIOYAsA MUKPOermposaHue n
KOBLLIOBYIO Npoby
McnbiTaHns Ha Tpyba Boonb u 2/10/10 4 80 Onpegensietcst Ren, Rm, As, Z
pacTsixeHue (4.3.2) nonepek ot
OBYX KOHLIOB
Mpokat Monepek o1 2/3/3 2 12
OBYX KOHLIOB
VcnbiTaHne Ha cxaTtue Tpyba — — — — —
nocne npeaBapuTenbHoro | mpokar | Monepek oT 2/313 2 12 OnpepenseTcst Rey MU cKaTum
pacTskeHust (4.3.2) OAHOTO KOHLIA €
McnbiTaHne Ha cxaTune Tpyba Monepek o1 2/10/1 2 4 Onpegensietca Rey Npy oxatum
(4.3.2) O[IHOrO KoHLa
Mpokat - - - - -
McnbiTaHne Ha 3arnb Tpyba Monepek oT 2/10/2 2 8 Onpepensietcs yron 3arnba
(4.3.9.415.2.2.3.2) OBYX KOHLIOB
Mpokat - - - - -
McnbiTaHnsa Ha yaapHbin Tpyba Monepek ot 2/10/3 9 542 TemnepaTtypa ucnbitanui: 0, —20,
n3rné onsi NOCTPoeHNs 0[HOro KoHua —40, —60, —80 °C B 3aBUCUMOCTUN
nepexoaHo KpuBom Mpokat Monepek o 2/3/3 18 1082 OT TemnepaTypbl aKkcnnyaTauum
(4.3.3) OBYX KOHLI0B
McnbiTaHne Ha yaapHbin Tpyba Monepek ot 2/10/1 72 1442 | Temnepatypa ucnbitanuit: 0, —20,
n3rnb metanna OBYX KOHLIOB -40, —60, —80 °C B 3aBMCUMOCTM
3aBOJCKOro CBapHOro Mpokat _ _ _ _ OT TemnepaTypbl 3KkcnnyaTauum
coeguHenuns (5.2.1.5.2,
5.2.2.3.3)
McnbiTaHnsa Ha yaapHbin Tpyba - - - - TemnepaTtypa ucnbitTanui: 0, —20,
n3rnb nocne crapeHus Mpokat OT ofHoro 2/3/3 9 542 —-40, —60, —80 °C B 3aBMCMMOCTU
(4.3.3.8) KoHLa (BepX) OT Temneparypbl 3KCnnyaTauum
nonepek, 1/4 no
LLUMPUHE
Cerperauus cepbl (4.3.4) Tpyba OT opgHoro 2/10/2 1 4 -
KOHLIa
Mpokat OT ogHoro 2/3/3 1 6
KOHLa
MeTannorpacus n Tpyba OT ogHoro 2/10/2 1 4 -
TBEpAOCTb No Bukkepcy KOHLIa
(4.3.5) Mpokat OT ogHoro 2/3/3 1 6
KOHLa
WcnbiTanys Ha Kopposuio® Tpyba OT opHoro 2/10/2 6 24 -
(4.3.9.5) KOHUa
Mpokat OT ogHoro 2/3/1 6 12
KOHLa
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Bupg ucnbitanmint Bug PacnonoxeHune KonuyecTtBo MNpumeyaHus
matepviana| npob n mecto nnasok/ | oBpasuos | Bcero
BLIPE3KU nucToB, | oT nucTa, |o6pasLos
06pasuos | tpy6/npo6 | Tpy6l
OT NnaBKu
McnbiTaHns no metoguke Tpyba Monepek o1 2/10/1 10 20 OnpepeneHne KpUTUYECKON
DWTT* (4.3.9.2, pa3a.1 OfHOro KoHua TemnepaTypsbl
NpUNOXeHNs 4) MpokaT | [lonepek ot 2/3/1 10 20
0[HOro KOHLa
McnbiTaHnsa no metoavke Tpyba - - - - OnpepeneHve KpUTUYEeCKon
5
T’ (4.3.9.6) Mpokat | [lonepek oT 2/313 10 60 Temneparypbl
O[HOrO KOHLa
Onpegenexve Tpyba Bpoonb ot 2/10/2 8 32 OnpepeneHne KpUTUYECKON
TemnepaTtypbl HyrneBomn 0[HOro KOHLa TemnepaTtypsbl
nnactuiHocTn NDT® Mpokat | Tlonepek oT 2/3/3 8 48
(4.3.9.7) O[HOro KOoHLa
WcnbitaHne Ha CTODS Tpyba Monepek o1 2/10/1 9 18?2 TemnepaTtypa ucnbiTanui: 0, —20,
OCHOBHOrO MeTanna OfHOro KOHLa —40, —60, —80 °C B 3aBMCUMMOCTH
(4.3.9.3upasg. 2 MpokaT Monepek oT 2/3/1 9 182 OT Temneparypbl 3KCniyaTauum
npunoxexus 4) OfIHOrO KOHLA
HepaspyLuatowmi Tpyba Kaxpgoe 2/10/10 - - -
KOHTpOrb (4.3.8) nsgenve
Mpokat Kaxpgoe 2/3/3 - -
nsgenve
WcnbiTanne Tpyba Kaxpgoe 2/10/10 - - -
rMAPaBMYECKUM nsgenve
AasneHvem (4.3.7) Mpokat _ _ _ _
WcnbiTaHune Ha Tpyba — — — — B cooTtBeTCTBUM C OTAEMNBHOWN
ceapuBaemocTs’ (5.2) Mpokat - _ _ _ oA0GpeHHoit PC nporpammort
ucnbiTaHUn
B cootBeTCcTBUM C nyHKTamu YacTu | «Mopckue noaBoaHble Tpy6onpoBoab!».
2 3pecb konuyecTBo 06pasuUoB onpederieHo M3 pacyeTa BbIMOSHEHUS WUCMbITAHUA MPU TpeX 3HaYeHusix Temnepatypsbl,
yKa3aHHbIX B CorfiacoBaHHoW ¢ Pernctpom nporpamme ucnbiTaHum.
3 [nsa npokaTa n Tpy6 ansa TpyGonposoaos knaccoe L2 n G2.
4 Kpome npokata v Tpy6 ansa Tpy6onpoBoaos knaccos L — L2, a Takke Ans nobbix Tpy6 AnameTpom MeHblue 500 Mm.
5 Kpome npokata u Tpy6 ans Tpybonposonos knaccos L — L2, G.
6 Kpome npokaTa u Tpy6 ans TpyGonpoeoaos knaccos L v G.
7 TporpaMMmbl UCTIbITAHUI Ha CBAPMBAEMOCTb COCTABMSAKOTCA C LIeSIblo MPU3HaHKSA NPEAnpUATUS (M3roTOBUTENS), a Takke AN
08006peHNs1 CBapOYHbIX NMPOLECCOB, MPUMEHSIEMbIX NPYU U3rOTOBIEHUN CBapHbIX TPY6. OTW NporpamMmMbl NpeCTaBnNsATCSA B BUAE
NpUNoXeHUi K obLLern nporpaMme UCNbITaHWUNA.

Ecnn no eanHom TexHONornm (BKoYasa pexmmMesl TepmMoodpaboTkm) Npon3BoasaTCS NUCTbI
pasnMyHoOn TOMNWMHLI WU pa3MepoB, TO MO cornacoBaHuio ¢ Peructpom pgonyckaetcs
BbINOSIHATb UCMbITAHUS Ha NpoKaTe MakcumarnbHOW (O4Ha NapTvs) U MUHUMAanNbHOW (BTopas
naptuda) TonwmHbl. B 3TOM cnyvyae [ononHMTENbHO [OMKHbI OblTb MNpeacTaBfieHbl
CTaTUCTUYECKNE OaHHble (XMMUYECKUI COCTaB, MeXaHU4YeCcKne CBOMCTBA), nogTeepxaatoime
CcTabunbHOCTb KadecTBa MocTaBndemoro npokata. O6bem BLIOOPKM MO COrnacoBaHUIO
¢ Pernctpom.

4.2.3.5.3 O6bem ucnbitTaHumn Tpyb onpegenserca ¢ yyetom TpebosaHunn 1abn. 4.2.3.5.1.
Ona kaxgoro TexXHONOrM4yeckoro npouecca W pasmepa Tpyd wucnbiTaHuMs € Lenbio
noAaTBEPXKAEHUA CTabunbHOro kKadecTBa NPOAYKLUMM BbINOMHAKTCA Ha 2 napTusx no 10 Tpy6.

MapTns gormkHa cocTodATb M3 TpyO MeTanna O4HOM KaTeropmm, OgHOW MiaBKu, OOHOMO
pexuma TepmoobpaboTkm, OAHOro AvameTpa W TOMNWMHbI CTEeHKW. [ng uchnblTaHui no
BO3MOXHOCTU crnefyeT U3rotaBnuBaTth OMbITHbIE NapTUM TPyO C MakcumMarbHOW BENMYNHON
OTHOLUEHUS TOSMLWMUHBI CTEHKN TPYObl K AnamMeTpy, a B Npouecce UChbITaHnn — oToMpaTtb 13
ONbITHBIX NAPTUN ANA MEXAHUYECKUX UCMbITaHUI TPYObI, UMEtoLLME MakCMMarnbHbIe BENNYMHLI
OTHOLLEHUNA Npeaena TEKy4eCcTn K BpEMEHHOMY COMPOTMBIEHMIO (MO pe3yrbTaTam UCMbITaHWUN
Ha pacTsxXeHue).
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PesynbTatbl ncnblTaHni Tpyb OOMKHbI YOOBNETBOPATL TpeboBaHNAM 4.5, TEXHUYECKUM
ycnosusiM/cneuundonkauum Ha noctaeky Tpy6, ogobpeHHbIM Pernctpom, n/vnmn HaumoHanbHbIM
UM MexayHapoaHblM cTaHgapTam.

4.2.3.5.4 Ecnn wncxoga w3 ycrnoBU  NpuUMeHeHus TpebyeTcs noaTBepXaeHue
cneumanbHbIX CBOWCTB MaTtepuana, TO AOMMKHbl OblTb AOMNOMHUTENLHO MNpeacTaBrieHbI

pe3ynbTaTbl UMW BbINOSIHEHbI COOTBETCTBYHOLLME WCMbITAHWUS, MoATBEpXAalWwmne 3Tu
CBOWCTBA, HanpMMep pacTsKeHne npu NoBbILLEHHON TeMNepaType, UCNbITaHWUS Ha YCTanocTb
nT.Aa.

4.2.3.6 0O6bem ucnbiTaHUn Npy NPON3BOACTBE.

4.2.3.6.1 Kak npaBurno, TeXHUYeCKoe HabnaeHne npu npon3eoacTee TpyobHOM cTanu u
Tpy® ocyuwectBnaetca Pernctpom Ha npusHaHHbIX MM NpeanpuaTUsix (M3roToBUTENSX)
(cm.4.2.1). O6bem wucnbITaHUA B NpoLecce NpPOM3BOACTBA onpeaensaeTcss on06peHHoM
Pernctpom TEXHUYECKOMN OOKYMeHTaumemn Ha nocTaBKy NPOAYKLMN,
HauMoHanbHbIMW/MEXOYHapOAHbIMW  cTaHdapTamK,  NPU3HaHHbIMKM -~ Peructpom, un
TpeboBaHMsIMN HacTosilero pasgena (cMm. 1abn. 4.2.3.6.1). B 1abn. 4.2.3.6.1 npuBeaeH
MUHMMaInbHO Tpebyembii 06 bEM UCTbITAHWIA.

Tabnuuya 4.2.3.6.1

O6bem ucnbiTaHU NpYM NPOM3BOACTBE

Bua nenbitaHmintt Bug PacnonoxeHuve KonunyectBo [MpumeyaHus
matepuana | npob n Mecto [ oo nycros [ o6pasuos | scero
Bg' pesku Tpy6/npob ot | oT nucrta, |obpa3suos
obpasuos nnaBsku TpyObl
XvMuyecknii aHanus (4.3.4) Tpyba OT ogHoro 1/50/1 1 1 OO6wwin aHanu3 metanna,
Mpokat KOHUa 1/50 /1 BKITHOYAs MUKPONErmpoBaHue u
KOBLLOBYO Npoby
McnbiTaHnsa Ha pacTsikeHue| Tpyb6a Monepek o1 1/50/1 2 2 Onpegensietcst Ren, Rm, As
OCHOBHOro metanna (4.3.2) OJHOro KoHua
MpokaT Monepek ot 1/50 /1
O HOrO KOHUa
McnbiTaHne Ha pacTsikeHne| Tpyba Monepek ot 1/50/1 2 2 Onpepensietcs Ry,
CBApPHOro COeaNHEHMS O[IHOTO KOHUA
(4.3.2) Mpokat - - - - -
McnbiTaHns Ha yaapHbIv Tpy6a Monepek o1 1/50/1 3 3 McnbiTaHua npu Temneparype,
13rnb ocHOBHOro MeTarnna O[HOTO KOHUa onpeaensieMon MUHUManbHOW
(4.3.3) Mpokat Monepek o 1/50 /1 3 3 TemnepaTypon aKcnnyaTauum?
O[IHOTO KOHLA c yyeTtom 4.3.3.6
McnbiTaHne Ha yaapHbIn Tpy6a Monepek o1 1/50/1 12 12 McnbiTaHua npu Temneparype,
n3rnb meTtanna ceapHoro O[HOTO KOHUa onpeaensieMon MUMHUManbHOWM
coeavHerus (5.2.1.5.2) n TemnepaTtypoi akcnnyaraumm?
pokat - - - -
c yyeTtom 4.3.3.6
Onpegenexve Buaa Tpyba Monepek ot 1/50/1 2 2 WcnbiTaHnsa npu Temneparype,
n3noma no MeToamuke OJHOro KoHua onpeaensieMon MMHUManbHOn
3 v 2
DWTT (4.3.91.12, pasg. 1 MpokaT Monepex ot 1/50 T/1 2 2 TemnepaTypon akcnnyatauum
npUNOXeHis 4) O[IHOrO KOHLUa
WMcnbiTaHne Ha 3arnd Tpyba Monepek o1 1/50/1 2 2 McnbiTaHus Ha nuueBon 1
(4.3.9.415.2.2.3.2) O[HOTO KOHUA KOpHeBOW 3arnb
Mpokat - - - - -
MeTannorpacus n Tpyba MMonepek o1 1/50/1 3 3 Mo ogHOMy Wnudy: MmeTann
TBEpAOCTb no Bukkepcy O[HOTO KOHUa Tpy6hI, wea u 3TB
(4.3.5) Mpokat - - - - -
HepaspyLatowmn Tpyba Kaxpgoe 1/50/50 - - -
KOHTponb (4.3.8) usgenve
Mpokat Kaxxpoe 1/50 7/50 T - -
nsgenve
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Bupg ucnbitanmint Bua PacnonoxeHne KonuyecTtBo MpumeyanHns
matepuana | npob u mecto nnaBok/NNCToB, | 06pasuos | Bcero

B6b|pe3|<14 Tpy6/npob ot | oT nucrta, |o6pasuos

obpasuos nnaskn TpyObI
WcnbiTaHne Tpyba Kaxnoe 1/50/50 — — -
rMapaBnM4yecknum nsgenve
naeneHvem (4.3.7) Mpokat _ — — —
OcraroyHas Tpyba Ha oboux 1/50/1 4 4 He 6onee 2 mTn (20 I'c)
HamarHu4yeHHocTb (4.3.10) KOHLax

MpokaTt — — — —

1 B cooTBeTCTBUM C NyHKTaMK YacTn | «Mopckre noasoaHble TpyGONpoBoabI».
2 Tlpu OTCYTCTBUM [aHHLIX O MWHMMArbHOM TemrepaType 3KChnyaTauuu WCMbITaHUsS MPOBOAATCA MpW Temneparype,
paBHoM - 40 °C.
8 Kpome npokaTta u Tpy6, npegHasHadYeHHbIX AN Tpy6onpoBoaos ¢ knaccom L — L2, a Takke ans nmobbix Tpy6 anameTpom
MeHee 500 mm.

4.2.3.6.2 B obwem cnyyae ot ogHon naptum B 50 Tpyb Onst ucnbiTaHuin BbiOMpaeTcs
ogHa Tpyba, npu aTOM:

.1 gnsa GecwoBHbIX TpyD NapTusa OOMKHA COCTOATb M3 TpyO OAHOM NnaBKW, OOHOM
KaTeropum, O4HOro pexmnma TepmoobpaboTkn, O4HOro AnameTpa 1 O4HON TOMLUMHbI CTEHKM;

.2 Onsa cBapHbIX TPpy6 napTusa AOMmMKHa COCTOATb U3 TPyG 0A4HOro AnameTpa v TOMLWUHBbI
CTEHKM, W3rOTOBMEHHbBIX MO OAHOMY TEXHOMOrMYeckoMy npoueccy W B OAMHAKOBbIX
Npon3BOACTBEHHbLIX ycnoBusax. [lapTms pomkHa OblTb  OQHOPOAHOM MO BENUYMHE
KoahduLMEHTA XONMOAHOIO 3KCnaHANpoBaHUs TpyO, pasHuua Mexay ero MakCUMarbHOW U
MUHUMArbHOW BenuunHoM He pformkHa npesblwatb 0,4 %. [lo BO3MOXHOCTM napTus
dopmupyeTcsa n3 Tpyb, CBapeHHbIX HA OAHON CBAPOYHOW YCTAHOBKE, UMM C YCTAHOBMEHHOM
B TEXHUYECKOW AOKYMeHTauum Ha TpyObl NEpUOLAMYHOCTBIO UCMbITLIBAKOT LOMNONHUTENBbHYHO
TpyOy, B3ATYIO C KaXkOgoW CBAapOYHOWN YCTaHOBKY;

.3 gna  Tpyb, npeaHasHadarwmxcs Ons TpybonpoBO4OB C  MMHUMAIbHOM
Temnepatypown akcnnyatauumn —20 °C 1 HUXKe UcnbiTaHusa Ha yaapHbii n3rmb no tpeboBaHuto
Pernctpa moryt npoBOAnTLCA Ha Kaxgomn natomn Tpybe.

4.2.3.6.3 VcnbiTaHna nMCTOBOro npokata TpyOHOW cTanu BbINOMHAKTCA Ha obpasuax,
0TOOpaHHLIX OT OgHOro Nucta napTuu. MNMapTnsa QormkHa COCTOATb U3 NIMCTOB OAHOW MiaBKMy,
OLHOro COCTOSIHMSA NMOCTaBKM M OAHOro pasmepa. Ecnn He oroBopeHo ocobo, obbem napTum
He OoSMKeH npesblwaTth 50 T.

4.2.4 UcnbiTaHna rubkux TpyoO.

4241 OO6wme NonoxeHus.

4.2.4.1.1 WcnbiTaHna rubkux Tpyd BbINONHAKTCS:

B 06bemMe TUMOBLIX UCMbITAHUI NpU OCBUAETENbCTBOBaHMAX Pernctpom npegnpuatung
(n3rotoBuTeEns) Ha npeameT odopmneHns CeugeTtenbcTBa o0 TMnosom ofobpeHumn (CTO,
cdopma 6.8.3) B cootBeTcTBMM C 2.6.1 PykoBogctea MIMT;

B o6beme ucnbiTaHUn B NpoLecce NponM3BoACTBa rMOkMx Tpyo.

4.2.4.2 Twvnosble UcnbITaHNA rMOKuX TpyoO.

4.2.4.2.1 TwvinoBble UcnbiTaHns rmbkux Tpyd NPOBOAATCA MO NporpamMmme, CorfiacoBaHHON
¢ Peructpom. lNporpamma pomkHa ObiTb cOCTaBneHa Ha OCHoBaHuW TpebosaHwi [Npasun
MMT, HauuoHanbHbIX W/ MeXayHapoAHbIX CTaHO4APTOB M MHOW ofobpeHHon Permctpom
TEXHUYECKOW JOKYMEHTALMM.

4.2.4.2.2 TunoBble WCNbITAHUA MNPOBOAATCA B LENsAX MNOATBEPXKOAEHUA OCHOBHbIX
pac4eTHbIX NapameTpoB TpybO onpedeneHHoro TMNopasMepHoOro psga, AnanasoH KOTOporo
AOMKeH BbITb YCTAaHOBIEH UCXOAS U3 CriefyoLwero:

BHYTPEHHEro/BHELLHEro AnameTpa;

KonuyecTBa 1 Ha3Ha4YeHUs Croes;

KOHCTPYKLMWN MEeTanIM4eckmnx n noiMMepHbIX CroOEB;

NnpoLeccoB U3rOTOBIIEHUS, B TOM YMCHE YINOB HAMOTKN;
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TpaHcnopTUpyemom cpeabl;

BHYTPEHHEW/BHELLHEN TeMnepaTypbl cpeabl;

YCIOBUI MU CPOKa 3KcnnyaTauumu.

4.2.4.2.3 Kaxgbln TMn rubkux Tpy6 AOMKEH NPONTU TUNOBbIE UCMbITAHWS, KOTOPbIE, KaK
npaBuIio, NPOBOAATCA A0 pa3pyLleHnst 06pasLoB M OOMKHbI COCTOATb U3 CRneayloLwero:

MCNbITaHNA Ha pa3pblB BHYTPEHHUM AaBlNeHnem;

NCNbITaHNA Ha YCTOMYUBOCTb (CMATME) NOA AEUCTBUEM MMOPOCTAaTUYECKOrO AaBEeHUS;

UCNbITaHNA Ha paspblB pacTArMBaloLLEen Harpy3Kkon;

UCNbITaHNSA Ha N3MMBHYH0 XXECTKOCTb (NPOBEPKM MUHUMArbHOIO paguyca marmba rmbkmx
Tpyb);

UCNbITaHNSA Ha CONPOTUBMEHNE KPYHEHUIO.

4.2.4.2.4 OT kaxpgoro Tuna rmbkmx Tpy6 otbmupaetcs oT ogHOro Ao Tpex obpasuoB Ha
Kaxkgbli BUA TMNOBbIX MCNbITaHMK. [NMpu npousBoacTBe AaHHOro Tuna Tpyb C pasnuyHbiMU
anameTpamu OornycKkaeTcs BbINOMHATbL UCMbITAHUA Ha TpyOax MakcumanbHOro gnameTpa.

4.2.4.2.5 To cornacoBaHuto ¢ Permctpom coctaB TUNOBLIX UCMbITAHUA Ans rMbknx Tpyo
MOXET ObITb U3BMEHEH B 3aBUCUMOCTU OT HazHayeHus Tpy6. Buabl M 4NCno ucnbiTaHum MoryT
TaKke YTOYHATbCA Peructpom Ha  OCHOBaHWWM  NpeacTaBreHHOW  npeanpusaTuem
(n3rotoBuTENEM) NpeaBapuUTENbHON WHAOPMAaLMK: Hannuus cepTUUKATOB MHOCTPaHHbIX
KnaccmduKkaLumMOoHHbIX 06LLEeCTB, NPU3HaHNS NPeanpUsaTUA-U3roToBUTENS U T.4.

4.2.4.2.6 Metogbl W pesynbTaTbl TUMNOBLIX WCMNbITAHWA [OOMKHbI COOTBETCTBOBATb
TpeboBaHuam 2.6.5.2 Pykosoactea MIT.

4.2.4.3 VcnbiTaHna B npouecce npom3sBoacTea ruokux Tpyo.

4.2.4.3.1 VcnbiTaHna B npouecce Mpou3BoacTBa MOKMX  TpyO  BbIMOMHSKOTCA
B cooTBeTcTBMM C TpeboBaHuamu [lMpasun MMT no ogobpeHHonm Pernctpom nporpamme,
pa3paboTaHHOWM Ha OCHOBAHMM HaLMOHArbHbIX U/MN MeXayHapoaHbIX CTaHAAPTOB.

4.2.4.3.2 Kaxpgas rmbkasi Tpyba nocrie n3rotoBrneHust 4OmkHa NpOXoauThb:

ncnbiTaHNe Ha KanMbpoBKYy BHYTPEHHEN NONOCTN TPy6bl;

ncnbITaHWe Ha rmagpocTaTMyeckoe BHyTPEHHeE faBleHME;

MCNbITaHNE Ha NPOYHOCTb CUENfeHns (aaresunio) Mexay crnosiMu (TonbkKo Ans CBA3aHHbIX
rmbkumx Tpy0);

BaKyyMHbI€ UCMbITaHMA (TONbKO AN CBA3aHHbIX TMBKMX Tpyo).

4.2.4.3.3 B 3aBMCUMOCTM OT HasHadeHusa rmbkux Tpyb no cornacoBaHuio ¢ Pernctpom
NPoBOAATCA crieLlmarnbHble UCTbITaHUA, @ UMEHHO:

NCNbITAHUA Ha 3aMep ANEKTPUYECKOro CONPOTUBIIEHUS (Aa rmbkux Tpy6 ¢ BHYTPEHHUM
KapkacoMm 1 Nnpu UCMNofb30BaHUN KaTOAHOW 3aLUMThl KOHLEBBIX (DUTUHIOB);

MCMNbITAHUA Ha CNOCOBHOCTb K 3JKChnyaTauMm Npu MOHWXKEHHbIX Temnepatypax -—
MOPO30yCTONYMBOCTb (MPY HANMYMM y4acTkoB TPy Bblle NOBEPXHOCTU BOAbI);

NCNbITaHNSA Ha CTOMKOCTb K arpeCcCuUBHbIM TPaAHCNOPTUPYEMbIM cpeaam;

OrHEBble MCMbITaHMSA (NPU HanNu4MM yyactkoB TpPy6 Bbllwe NoBepxHOCTM BoAbl). O6bem
crneumanbHbIX UCNbITAHUA corracoBbiBaeTcs ¢ Pernctpom ncxoas ns ycnoBui akcnnyataumum
Tpyb6.

4.2.4.3.4 MeTtogbl 1 pesynsraTbl UCNbITaHU AO0MKHBI COOTBETCTBOBATL TpeboBaHusaM 2.6.5.3
PykoBogctea MIT.



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

56
4.3 METObl UCNbITAHUNA CTAIbHbIX MPOKATA U TPYB

43.1 O6wme TpeboBaHUA.

WcnblTaHns npokata u Tpyb, ecnv He OroBOPEeHO WHOe, AOMKHbl BbINOMHATLCH
B cooTBeTCcTBMM C TpeboaHuamu Mpasun MIMT, pasg. 2 yactu Xl «MaTtepuanei» NpaBun
Knaccugukaumm n nocTponkn MOPCKUX CyLOB, NPU3HAHHBLIX Pernctpom HauMoHanbHbIX Unn
MeXAyHapOAHbIX CTaHOAPTOB U COrnacoBaHHON Pernctpom AoKymeHTaumu.

4.3.1.1 WcnbiTaHna Ha Tpy6ax AOMKHbI BbINOMHATLCA B COOTBETCTBUM C TpeBoBaHMAMM
HaUMOHamNbHbIX WM MEeXAYHapoOHbIX CTaHA4apToB w/wunu  ogobpeHHon Peructpom
OOKYMeHTaumm:

Ans 6ecloBHbIX TPYO — Nocne oKoHYaTenbHOM TepMoobpaboTku;

ANa  CcBapHbIX Tpy®O — nocne oOkoH4YaTenbHOM POPMOBKM (BKCMAHAMPOBAHUS) W
rmapaBriMyeckmux UCMbITaHUNA.

Onsa Tpy6 guameTtpom go 300 Mm, ecriv He OrOBOPEHO MHOE, 06pa3ubl 4SSl UCMbITAHUIA Ha
pacTskeHue oTbuparoTcs napannenbHo ocu TpyObl, a ana Tpyd auameTtpom G6onee 300 mm —
B NPOAOSIbHOM M NonepevyHOM HamnpaBrieHun.

4.3.1.2 Otbop npob oT npokarta, B 3aBUCUMOCTN OT KaTeropmm u ypoBHSI NMPOYHOCTU
cTann M Buga MCNbITaHWA, NPOU3BOANTCS B COOTBETCTBMM C TpebGoBaHusmun 3.2.5, 3.13.5
n 3.14.4 vyactn XIll «Matepmansl» lMpaBun knaccudpukaLmm n NOCTPONKN MOPCKUX CyOoB,
pa3g. 2 yactn Xl «Martepmanbi» [lMpaBun knaccudukaumm, NOCTPOKM M 0OopyaooBaHUS
MBY/MCI1 ¢ y4eTOM N3NOXEHHOro B HACTOSILLLEM pa3gerne.

4.3.1.3 OO6pasubl Ans UCNbITaHUA Ha pacTsKeHMe W yAapHbIn M3rMG  AOMKHbI
N3roTaBnNMBaTbCa B COOTBETCTBMM C TpeboBaHusmn 2.2 yactn Xlll «Matepuanbi» NpaBun
Krnaccudumkauum 1 noCTPoOrKM MOPCKUX CyadOB.

4.3.2 UcnbiTaHNA OCHOBHOrO MeTarsia Ha pacTsXXeHue 1 cxartue.

4.3.2.1 VcnbiTaHna Ha pacTaXeHue nucTa NpPoBOAATCA Ha NMOCKUMX obpasuax NosHon
TonwwmHbl. Mpobbl Bbipe3aoTca TakuMm obpasom, YTobbl cepeanHa paboyen yactn obpasLoB
Haxogunacb Ha pacctosHun 1/4 WWpKWHbBI OT Kpasa nucta, obpasubl pacrnonaraTcs nonepek
HanpaBneHnsa NpoKaTKu.

4.3.2.2 Tlpn nepBoHa4anbHOM OCBMAETENBbCTBOBAHUM, BbLINOAHAEMOM C LEMbIO
npusHaHna npegnpuaTma (MsrotoButens) Pernctpom, UCNbITaHUSA Ha pacTshkeHue meTanna
Tpybbl B NPOAOABHOM M MOMEPEeYHOM HanpaBneHnax Ans TOMWMHbl MeHee u paBHon 20 MM
NPOBOAATCA Ha MOMHOTOMWMHHBIX oOpasuax. Npu TonwmHe cTeHkn Tpybbl 6onee 20 Mm
NCNbITaHUA BbINOSHSAKTCA Kak Ha LunmHapudeckmx obpasuax, Tak u Ha obpasuax TOnLWwmHoN,
paBHON TonwmHe TpyObl. IMpn BGOMbLUMX pacxoXaeHUsXx Mexay pesynbTaTtaMu MCMbITaHWM
obpasuoB 0b6oux TMNoB Pernctp MmoxeTt notTpeboBaTh BbIMNOAHEHNSI NOCIOMHOIO onpeaeneHns
CTaHOapTHbIX CBONCTB Ha LMNNHAPUYECKNX obpasLax u OTAENbHOro COrnacoBaHnst METOOUKM
npaBkn MNOSTHOTONLUMHHBIX 06pa3LOB NPY UCMbITAHWSX B NpoLiecce NpoM3BOACTBA.

Mpobbl OT cBapHbIX TPyO Bbipe3atoT Taknmm obpasom, 4Tobbl cepeanHa paboden YacTtu
obpasuoB pacnonaranacbk Ha 3 4Yaca oT wwaa Tpy6bl.

4.3.2.3 MeTann npokarta MCnbITbIBAETCA Ha CXXaTue Ha ABYKPaTHbIX LWWIIMHAPUYECKMUX
obpasuax nocne npegBapuTENbHOrO pacTsxeHus Ha 2 % C Lenblo onpegeneHns npegena
TekyyecTn (achbdekT bayunHrepa), oT nucta otouparoTes asa obpasua.

4.3.2.4 OcHoBHOM MeTann Tpybbl WUCMBITHIBAETCA Ha CXaTtue Ha [ABYKpaTHbIX
uunuugpuydeckux obpasuax, npyv U3roToBNEHWM [OMyCKaeTCa MnpaBKa TOMbKO 3axBaTHbIX
yacTemn.

4.3.2.5 [lpu ncnelTaHun metanna Tpyobl JONYCKAETCA CHUXEHWE npefena TeKy4yecTu
Ha cxatmne 0o 20 % No CpaBHEHUIO C MUHUMArbHbLIM NPEeAEerioM TEKYYECTU Ha pacTaXeHue,
ecnv MHoe He ykasaHo Pernctpom.
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4.3.3 UcnbiTaHna Ha yaapHbIA U3rub.

4.3.3.1 Tlpobbl Bblpe3aTca OT nNpokata Ha 1/4 WunpuHbl NUCTa U OT CBapHOWN TpyObl
Ha 3 yaca oT wea. VicnbiTaHmst NpoBoAATCS Ha obpasuax ¢ ocTpbiM Hagpe3om. Kpome paboThl
yaapa onpegenseTcs NpoueHT BA3KOM (XPYMNKOW) COCTaBNsoLWEen.

4.3.3.2 O6pasupl ¢ V-0b6pasHbiM Hagpe3oM LOMKHbl M3roTaBnmMBaTbCca 6e3 npaBku
3aroToBOK, OCb Hagpe3a 06pa3yoB AOMKHA BbITb NepneHaMKynsapHa NoBepXHOCTU. TonwmnHa
00pasuoB BbibupaeTcs MakcMmarbHO BO3MOXHOW 13 crnegytowero paga: 10; 7,5; 5 mm.

Ecnn HeBO3MOXHO Bbipe3aTb M3 TpyObl nonepeyvHble obpasubl TOMAWMHON 5 MM,
NCNbITLIBAIOT NPOAOSbHbIE 06pa3ubl. McnbiTaHa Ha yaap He NPOBOAAT NPW TOMLWMHE CTEHKM
[0 5 MM BKITHOYNTESNBHO.

4.3.3.3 OO6pasubl ¢ Hagpe3oM Mo MeTanny LWBa, BbINOMHEHHOrO OYrOoBOW CBapKOMW,
OoTOMpAatOT NoNepek LWBa B YeTbipeX NONOXEHUSIX, NoKasdaHHbIX Ha puc. 4.3.3.3-1. PaccTosiHue
OT NIMHUK CnNaBneHus (N.C.) OTCYMTLIBAKOT NocepeanHe TOMNWKUHBI 0Bpasua, Kak nokasaHo Ha

puc. 4.3.3.3-2.

Puc. 4.3.3.3-1
PacnonoxeHne obpasuoB ¢ V-06pasHbiM Hafpe30oM OTHOCUTENBHO CBAPHOTO LLUBA, BbINOIHEHHOMO OYroBOW
cBapkou (no Tpy o6pasua oT KaXaAoro NoroXeHns):
1-ueHTpwea;2—-n.c.;3-n.c.+2mMm; 4—-n.c. + 5mMm

a) 0)

Puc. 4.3.3.3-2
PasmeTka nonoxeHus Hagpesa o6pasuoB ¢ V-06pasHbiM Hagpes3om Mo NMHUN CrNaBneHus:
a — cMMMeTpuYHas pasgenka; 6 — HecuMMeTpuYHas pasgaenka; 1 — MeTann LWea; 2 — NMMHNUA CNNaBneHns;
3 — pacnonoxeHue GOKOBbIX MOBEPXHOCTel 06pa3sLa; 4 — pacrnonoxeHne Hagpesa

4.3.3.4 O6pasuybl otbupatoTr ¢ rmybuHbl He 6Gonee 2 mm. [Mpy TOMWWHE CTEHKK
bonee 26 MM OONONHUTENBHO OTOMpPalOT obpasubl OT CepeauHbl TOMWUHbI CTEHKU, KPOME
NPSIMbIX KOHLIOB MM KOHLIEBMKOB OTBOAA/(UTUHTA.
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JONoNHUTENBHO U3MEPSIOT JOM0  BOSIOKHUCTOM COCTaBNANOLWEN B M3MIOMax BCex
obpasuoB, kpome o6pa3uoB OT uUeHTpa wsa. Kputepun npuemkn coctasnsetr 50 %
BOMIOKHUCTOrO M3fnioma B cpedHeM Mo Tpem obpasuam; Ha ogHoM obpasue gonyckaetcs
MUHUMYM 40 %.

O6pasupbl OT WBOB, cBapeHHbIX TBY, cnegyeTt otbupate nonepek wwBa: ogHa cepusi No
LEeHTpy WBa 1 ogHa B 2 MM OT LEeHTpa LBa.

4.3.35 [Tlpn wncnbiTaHMsX Ha ydapHbid  M3rMbG  OCHOBHOrO  MeTanna  npu
nepBoHa4vanbHOM OCBMAETENbCTBOBAHUM Mpou3BoacTBa Tpyb TpebyeTcss nocTpoeHue
3aBMCUMOCTU pPe3yNbTaToB UCMbITAHWUA OT TeMMNepaTypbl MO TPEM 3HAYEHUSIM U3 CReayoLNX:
0, —20, —40, —60, —80 °C. TemnepaTypbl UCNbITAHUIN YKa3blBAIOTCS B NpOrpaMmme UCMbITaHUN,
noanexawien ogobpernto Pernctpom. Mo TpeboBaHuio Pernctpa mncnbiTaHUst Ha yOoapHbIv
n3rnd NpoBOAATCS Kak Ha MeTanne npokata, Tak u Ha metanne Tpyo.

4.3.3.6 B npouecce npousBogcTea npokata u Tpyd nog TEXHUYECKUM HabnogeHnem
Perncrtpa ucnbiTaHMa Ha ygapHbIi M3rMd OCHOBHOMO MeTanna WM CBapHOro COeAMHEHUs
cnefyeT BbINOSHATL Npy TeMnepaType, ykazaHHOW B TEXHUYECKMX YCNOBUSIX, crneumdmkanmmn
WNN KOHTPaKTHOM AOKYMEHTauun Ha NpoAyKumto, HO He Bbiwe T, —10 °C gnsa Tpy6 TonwunHOM
CTEHKN MeHee unu paBHon 20 MM un He Bbiwe Ty, —20 °C anga Tpy6 ¢ Gonbluen TOnWUHOM
cTteHkn. OnpegeneHue Temnepatypbl Tp —cM. 4.4.3.

4.3.3.7 B cny4ae npMMeHeHuUst MapoK CTanu, He pPernaMmeHTUPOBaHHbIX HACTOALNUMN
MpaBunamu, ucCnblITaHUS MOryT NPOBOAUTCS MPU pacHETHOW TemnepaTtype IKcnryatauuu.
TemnepaTypa uCnbITaHWA onNpefenseTcda Mnpu COrnacoBaHUW JOKYMEHTauuMM Ha NocTaBKy
Tpy6. C Lenbio CpaBHUMOCTU pe3ynbTaToB AN Pa3NU4YHbIX MApOK CTanu 3a Temneparypy
UCNbITaHUN NPUHUMAETCH TemnepaTypa, bnvxanwas K MeHbLlen BeNMYnMHe U3 yKa3aHHOro
B 4.3.3.5 paga Temnepartyp.

B niobom cnyyae TtemnepaTypa WUCNbITaHUMN ykasbiBaeTCA B cepTMdMKaTax KavecTBa
npegnpuaTua (M3rotToBUTENS).

4.3.3.8 VcnblTaHna Ha 4yBCTBUTESIbHOCTb K MEXaHWYEeCKOMY CTapeHMio NPOBOOSTCS
npu nepBoHa4vanbHOM OCBUAETENBCTBOBAHUN NPOU3BOACTBA Ha obpasuax, U3roToBMAEHHbIX U3
npokaTa, Npobbl 0TOMpatoTCa aHanornyHo npobam Ha yaapHbin n3rnb. Monockl meTanna, M3
KOTOPbIX BNOCNEACTBUM Bblpe3atoTcsa obpasubl, noaseprainTca gedopmaumm pacTskeHnem
Ha BENMYUHY, COOTBETCTBYHIOLLYIO MaKCUManbHO AOMYCTMMOW Npu rnbke Tpyo, 06bI4HO 0 5 %.

M3roTtoBneHHbIe 13 NOABEPTHYThIX AehOpMaLMOHHOMY pacTsXKeHuo Nonoc obpasupbl Ang
UCNbITAHUN Ha yaapHbln n3rMb nognexat paBHOMEPHOMY HarpeBy (MCKYCCTBEHHOMY
cTapeHuto) Ha 250 °C ¢ BblAEPKKON Npu 3TOM TemnepaTtype B TeYEHNe Yyaca C nocrneayowmm
oXnaxaeHueM Ha BO3ayxe.

McnbiTaHns Ha yaapHbidi  M3rMb  BbIMNOMHSAKTCA MNPU KOMHATHOW  Temnepartype
(8 npegenax 18 — 25 °C) n npu TemnepaType, cootBeTcTBytowen 4.3.3.6. Ecnvn He oroBopeHo
WHOE, NCMbITaHWS BbINOMHAKTCA NPWY NepBOHaYanbHOM OCBUAETENLCTBOBAHUN NPEANpPUATUS
N B Cryyasdx BHECEHMS W3MEHEHW B TEXHONOIMK MNPOM3BOACTBA CTanu, a Takke no
TpeboBaHMIO MHCMekTopa Pernctpa B COMHUTENBHBIX UM CMOPHbIX Cry4asX, OTHOCALLMXCA K
KayecTBy npokarta.

4.3.4 Xumunyeckum aHanus, cerperaums cepbil.

Mpobbl ANA XMMUYECKOro aHanm3a W cerperauum cepbl Bblpe3atoTCa OT cepeauHbl no
LUMPUHE NUCTAa, B Crny4ae cBapHon Tpybbl — HANPOTMB CBAPHOrO LUBA.

435 MeTtannorpacusa n nuamepeHusi TBepaoCcTH.

4.3.5.1 MakpoCTpyKTypHbIA aHanu3 NpoBOAUTCA C Lenbk onpefeneHvuss CTPYKTypbl
AeopMmMpoBaHHOro mMeTanna, HapyLweHUi ero CnoLWHOCTU, NPUCYTCTBUS (OSTIOKEHOB U T.4.
Kak npaBuno, MakpOCTPYKTYPHbIA aHanmM3 BbINOMHAETCA Ha MonepeyHbix obpasuax,
oTobpaHHbIX OT Hayana rosioBHOro MOMynpoAyKTa WUNu rofioBHOW YacTu packata. Ecnu He
yKa3aHoO MHOe, NpoBeAEeHNE MaKpOCKOMUYECKOro aHanunsa tpebyeTcs npu nepBoHaYasibHOM
OCBMAETENbCTBOBAHMM  MPEeanpusiTUs, NpWU  BHECEHMUM  U3MEHEHWA B TEXHOSOIMIO
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npoussoacTea M, nNo TpeboBaHuio mMHcnekTopa Pernctpa, B COMHUTENbHbLIX UMM CMOPHbIX
crny4asx, KacalLmMxcsa kadecTBa NocTaBnsieMoro npokaTa.

4.3.5.2 MWUKPOCTPYKTYPHbLIM aHanu3 npoBOAUTCA C LENbI0 onpefeneHns pasmepos
3epHa cTanm.

Ana meTtannorpaduyeckoro aHanuaa npobbl otoupatotca ot 1/4+1/8 wnpuHbl nucta m
Ha 3 4 OT wBa Tpybbl. PoTorpadmm OOMKHbI NPEACTaBNATb CTPYKTYPY Ha NoBepxHocTu, 1/4
n 1/2 TonwmHel nucta unm Tpybel. MukpodoTtorpadmm gomkHbl GbiTb BbINOMAHEHBbI Npr X100
n X400 yeennyeHun. OnpegensieTca pasMmep 3epHa M ucxogHoe 3epHo. Ecnun He ykasaHo
WHOe, NpoBeaeHne MUuKpoaHanu3a TpebyeTcsa npu nepBoHayanbHOM OCBUOETENbCTBOBAHUMN
npeanpuaTUs, NP BHECEHUN U3MEHEHUIN B TEXHONOTMMIO MPOM3BOACTBA U, NO TpeboBaHMIO
UHcnekTopa Perncrpa, B COMHUTEMbHBLIX W CMOPHBLIX CryvyasX, KacaloLMxcs KayecTBa
NocTaBfseMoro npokara.

MuKpoCTpykTypa TrOTOBbLIX Mpokata, Tpyd u o0TBOAOB/(OUTMHIOB AOMMKHA ObiTb
HenpepbIBHOM B OCHOBHOM MeTasnrne, a Ans cBapvBaeMblX 3/IEMEHTOB — B CBapHOM LUBE U
30He Tepmudeckoro BnuaHma (3TB). Tun MUKPOCTPYKTYpbl U dhakTU4eckuin pasmep 3epHa
OOIMKHbI ObITb YKa3aHbl B OTYETE.

4.3.5.3 MeTannorpadpudecknii aHanuM3 [OMycKaeTca nMpoBOAUTL Ha  Wnundax,
npegHasHavYeHHbIX 415 U3MepeHnst TBepaoCcTh, 40 U3MepeHus TBepaoCTy.

[na oTBogoB/duTUHIOB dhoTorpacdmm Takke AOIMPKHbI BKITHOYATb BHELLHIOK MOBEPXHOCTb
OCHOBHOrO MeTasnna 3arHyToMm 4actM W 30H nepexoda. [ns nnakMpoBaHHOM CTanu
OOMNOSNHUTENBHO AenaeTca (PoTo NAakMpyoLLEro Cros.

4.3.5.4 TeepooCTb Ha nonepeyHbiX Wnudax U3MepsaT B TOUKaX, YKa3aHHbIX Ha
puc. 4.3.5.4. B cny4yae ogHOCTOPOHHEN OYyroBOW CBApKM M NpU TOSMLWMHE CTEHKM OO0 25 MM
BKMNIOYUTENBHO AOMYCKaeTCsl He NPOBOANTbL UBMEPEHUS MOCEPEaNHE TOSLUMUHBI.

TBepoocTb NOBEPXHOCTM TPYO M3MEpSAoT MO OKPYXKHOCTU Ha OOHOM M3 TopuoB. [ns
0TBOAOB/ PUTUHIOB — MO OAHON OKPYXXHOCTW BOMM3KM KaXQoro Topua U Ha Kaxaom U30rHyToM
y4acTke (B 3aBMCUMOCTM OT Tuna oTBoAa/UTUHTa).

Ha OKpy)XHOCTSX TOYKM pacnonaratloT B 4eTblpex 3oHax nog 90° gpyr k apyry. lNpwm
nccneaoBaHUM M3OrHYTbIX obnacTter OTBOAOB/(PUTMHIOB UMK SABMSIOTCA ABE HEWTparbHble
OCW, BHYTPEHHSIA M BHELWHAA CcTopoHa 3armba. [pu 3amepax onpegensdeTcs cpegHee
3Ha4YeHne No Tpem TOYKaM B KaXXOOWN 30He.
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Puc. 4.3.5.4
PacnonoxeHune Toyek 3amMepoB TBEPAOCTU:
a — 6eCLUOBHbIV anemeHT; 6 — ayroBas cBapka; 8 — cBapka TBY
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4.3.6 CBapuBaeMoCTb.

WcnblTaHns Ha cBapuMBaemMoCTb Mpy  MepBOHayanbHOM  OCBMAETENbCTBOBAHUN
npeanpuaTUS  BBINOSMHAKTCA B COOTBETCTBUM C  TpeboBaHusmu 5.2. WcnbiTaHus Ha
CBapvBaeMOCTb, €CMNN HE OFOBOPEHO MHOE, OOIMKHbI OXBaTblBaTb BCE BO3MOXHblE METOAbI
CBapKu Npu n3rotoBneHunm Tpyd n MoHTaxe TpybonpoBoaa, BKNOYASA PEMOHTHYIO CBapKy.

4.3.7 UcnbiTaHne ruapaBnmMyecKum aaBrieHUEM.

Kaxxgas Tpyba nogsepraeTcs UCMbITaHUAM rMapaBnuyeckum aasneHmeM. [JomkHbl 6biTb
npegocTaBneHbl AaHHbIE O METOAE pacyeTa UCNbITaTeNbHOro AaBneHus.

KOHTpOnbHO-M3MepuTenbHble MpUMOOpbl ANA MNPOBEAEHUS WUCMNbITaHUN OOSMKHbI OblThb
Hagnexawmm obpa3omM NoBepeHbl U KanMbpoBaHbI.

OTyeTHaa OoKyMeHTauus OOMKHa cofepXaTb CBeOeHUSI O MPUMOXKEeHHOM [aBfeHun U
NPOAOCIHKNTENBHOCTU UCMNbITAHUI AN KaxXaon TpyObl. Bpems BbigepKkv npu ncnbitaTeNbHOM
JaBneHnn AomkHo bbiTb He meHee 10 c.

[lonyckaeTcsi He NpoBOAUTbL MCMbITAHWUA TMOPABAMYECKMM [OaBrieHMeM Ha Tpybax,
n3rotoBneHHbix Ha U n O-06pasHbix rmboYHbIX npeccax. B aTom crnyvae npennoXeHHbIn
anbTepHaTUBHbLIN METOA MPOBEPKM MPOYHOCTM U CNSOWHOCTM TPy NOANeXuT oTAenbHOMY
cornacosaHnto  Pernctpom nocne npegocTaBneHUs  AaHHbIX, CBUAETENbCTBYOLLMX
O PaBHO3HAYHOCTN METOLOB.

4.3.8 Hepaspywarowmim KOHTPOb.

4.3.8.1 OO6wwme nonoxeHus.

4.3.8.1.1 HepaspylatoWnin KOHTPOSMb OCYLIECTBSETCAS BO BpPEMS KOHTPOSbHbIX
(kBanMUKaLMOHHbLIX)  WUCNbITAHWA W B NpoUecce NPoOM3BOACTBA B COOTBETCTBUU
C NPU3HaHHbIMK Pernctpom MexayHapoAHbIMM  W/MNU  HauMOHaNbHbIMK  CTaHA4apTaMW.
Mpouenypbl HepaspyLlatolero KOHTpons, paspabaTbiBaemble W/WNM  NPUMEHsIEMble
npeanpuaTnem (M3rotoButenem), OOSMKHbl ObiTb oaobpeHbl Pervctpom u cogepxatb
MHdOpMaLMIO KacaTesbHO:

MeToda HepaspyLlaloLwero KOHTPONs 1 NPUMEeHsAEeMbIX CTaHAApPTOB;

npumeHseMoro obopyaosaHns (OCHOBHOIO M BCMOMOraTesnbHOro);

YyBCTBUTENbHOCTY;

napamMeTpoB NCKYCCTBEHHbIX 4edEKTOB 1 METOAOB KannbpoBKu;

npouenypbl HACTPONKM 0BOPYyaOBaHUS;

OLIEHKWN OeeKTOoB;

0hOPMIIEHNS OTHETOB N AOKYMEHTMPOBAHUSA PE3YNbTaTOB KOHTPOS.

4.3.8.1.2 Jlabopatopun, NpPOBOASLIME HepaspyllaLWMA KOHTPOMb, OOJDKHbI UMETb
CeupaetenbctBo o0 npusHaHum Peructpa (CMNW unn CIMNJT — cm. 1.7 n 1.10 Pykosoactea MIMT)
n/vMnn COOTBETCTBYIOLLNIA JOKYMEHT YNOSIHOMOYEHHON HAUMOHANbHOW UNN MEXAyHapOAHOM
opraHusauumu, NoATBEPXKAALLNA KOMNETEHTHOCTL Nnabopatopun.

4.3.8.1.3 llepcoHan, ocyLecTBASOWMIA HepaspyLLaoWwmin KOHTPOMb U NPON3BOAALLMIA
OLIEHKY MOKa3aHWN KOHTPOMs, AOMKEH OblTb aTTecToBaH B COOTBETCTBUM C TPeOOBaHUAMM
ctangapta CO 9712 nnn apyrnx npusHaHHbIX Pernctpom ctaHgapToB.

4.3.8.1.4 O6wme TpeboBaHMs K HepaspyLlaloWeMy KOHTPOM CBapHbIX COeAUMHEHUI
Tpyb OOMKHbI COOTBETCTBOBATL TpeboBaHmsm 5.4.1.

4.3.8.1.5 PekomeHayeTca obobwaTte mHpopmauuio o6 oBHapyXeHHbIX [ONyCTUMbIX
aedektax Ha BcCex 3Tanax M3roTOBMEHMS CTanbHbIX NpokaTta/Tpyb, oTBOOOB/(OUTUHIOB U
NOCTPOVKKN (MOHTaxa) TpybornpoBoaa Ans:

CTanbHOW NMCTOBOM 3aroTOBKM (LUTpUNca);

GecLoBHbIX TPYO;

CBapHbiX TPyD, W3rOTOBMEHHbIX W3 JIMCTOBOrO npokata, BkAYas gedekTbl
NpPoAONbHOro/CNMPanbHOrO CBApPHOIO LLBA;

3aroToBOK AN N3roToBreHms oTBooB/putrHroB (mother pipes);

CTbIKOBbIX KOSbLIEBbIX CBAPHbIX LLUBOB MpK yKnagke (MoHTaxe) Tpybonposoaa.
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BbisiBNeHHble Ha yKa3aHHbIX Bbille aTanax gonyctumble aedekTbl MOryT ObiTb yYTEHbI
npu coctaeBneHnn nHPopMaunoHHon 6a3bl AaHHbIX AedeKToB Anst MKCaLMM HayamnbHOro
TEXHUYECKOro COCTOSHMS TpybGonposoda (mocrne 3aBepLueHusi MOCTPOMKM) U UX KOHTporne
B MpoLiecce akcnnyatauun.

HasHavyaemble nNpu M3roTOBIIEHUWM CTanbHbIX Mpokata u TPyo BenuuMHbl A40NYCTUMbIX
AedeKkToB U X pacnonoxeHne B CTeHKe TpyObl/NpokaTa He OOSMKHbI NPeBbIlaTh BENMYUHDI
AONyCTUMBbIX OedeKToB, onpedensieMblX B nocregylwemMm Ang cragum akcnnyatauuu
MOPCKOro MnoABOAHOro TpybonpoBoga, Hanpumep, nNpu  NpoBeLeHUN BHYTPUTPYOHON
ANarHOCTUKMN NOCIe 3aBepLUeHns NOCTPonKn Tpybonposoaa.

4.3.8.2 JluctoBon npokar.

4.3.8.2.1 Tpun NponsBOACTBE CTalbHOIO NIMCTOBOrO NpokaTta — 3aroTOBOK A5l CBapHbIX
Tpy® HepaspyLualroLemMy KOHTPOMIO ANSA BbISIBMIEHUS pPacCrioeHui (NpoBepKe ChMOLWHOCTM
npokaTa) MNOANEXWUT KaxAdbld NUCT, Npu 3TOM, KakK MNpaBwUSo, WCMOMb3yKTCA CpeacTBa
aBTOMAaTM3MPOBAHHOIO yNbTPa3ByKoBOro KOHTpons (AY3K).

4.3.8.2.2 TpeboBaHWs K CNOLHOCTM CTanbHOro NpokaTta U KayecTBY ero NOBEPXHOCTH,
B TOM YMCIe NO KPOMKaM, OOJDKHbI COOTBETCTBOBATL Tabn. 4.5.5.3-1, ecnn MHoe He OroBOpPEHO
B ogobpeHHon Peructpom AokymeHTaumu. LvpuHa KOHTponMpyembix NPOAOSbHbIX
NPUKPOMOYHbIX 30H IMCTOBOrO M PYFIOHHOMO NpoKaTa AosmkHa ObiTb He MeHee 50 MM, WnpuHa
KOHTPONUPYEMbIX MOMEPEYHbIX MPUKPOMOYHBLIX 30H FIMCTOBOrO Npokata AoSbkHa ObiTb He
mMeHee 200 mm.

4.3.8.3 becLioBHble TPYObI.

4.3.8.3.1 Bo Bpemsi KOHTPOMbHbIX (KBaAnMUKaALWMOHHbIX) MCMbITaHUA U B NpoLecce
npousBoAcTBa Kakgasi OeclioBHas cranbHas Tpyba pommkHa ObiTb NoaBeprHyTa
HepaspyLlalLeMy KOHTPOSO 4SS BbISIBIIEHUS:

.1 pedektoB nNpoaoNbHOM W MNOMEPEYHOM opueHTauunm B Tene Tpybbl npu
ncnonb30BaHUK, Kak npasuo, cpeacte AY3K;

.2 paccnoeHun B Tene TpyObl Npy MCNOMNb30BaHUK, Kak npaBuno, cpeacts AY3K;

.3 MOBEPXHOCTHbIX AedeKTOB B NPUKPOMOYHON 30HE TPYyOhl;

.4 paccrnoeHuin KOHLOB TPyO B MPMKPOMOYHON 30HE 1 Ha Topuax/dackax Tpy6.

4.3.8.3.2 [JononHuTenbHO K ykaszaHHomy B 4.3.8.3.1 [O/MKHbl ObiTb BbISIBNEHbI
NOBEPXHOCTHbIE AedeKTbl N0 Teny Tpyobl:

.1 BO BpeMS KOHTPOJIbHbIX UCMbITAHUA ANSA NPU3HAHUA NPEeanpuUsaTUsS (M3roToBUTENS)
NN KBanMUKaLMOHHOW NapTUmn — ANs Kaxgomn Tpyobl;

.2 B npouecce NpouM3BOACTBA W MNPU MNOMOXUTENbHbLIX pe3ynbTaTax KOHTPOSIbHbIX
(kBanMMUKaUNOHHBIX) UCMbITAHUA — AN OAHOW TPYObI N3 NapTUK.

4.3.8.3.3 Kputepuum npuemMkun yrnbTpasByKOBOro KOHTPOSS AN BbIABAEHUS NPOAOMbHbIX
1 nonepeyHbIX 4edeKToB B Tene TpyObl, ecriv MHoe He OroBopeHO B 0006peHHON Pernctpom
OOKYMeHTaumm1, OOImMKHbI COOTBETCTBOBaTL cTaHgapTy MCO 10893-10, yposeHb npuemkun U2/C.

4.3.8.3.4 Kputepum npMemMKn yrbTpasByKOBOrO KOHTPOMsS ANS BbISBIIEHMS PaCCroOeHUn
B Tene Tpybbl M B NPUKPOMOYHBLIX 30HAX AOIMKHbI COOTBETCTBOBaTb Tabn. 4.5.5.3-1 wnu
ypoBHio UO B cootBetctBMM ¢ UCO 10893-8, ecnm nHOE He OroBOpPEHO B 0400peHHOoMn
Pernctpom gokymeHTaumn.

4.3.8.3.5 KoHupl 6ecluoBHbIX TPyO B MPUMKPOMOYHOM 30HEe, He oxBaTbiBaemble AY3K,
AOJMKHbI ObITb NPOKOHTPONMPOBAHbLI PyYHbIMKU cpeacTBamun Y3K onsa BbisBNEHUst pacCnoeHnn
N NOBEPXHOCTHLIX AeheKTOB, a TakKe Ha Hann4Me paccroeHni Ha Topuax/dackax Tpy6.

4.3.8.3.6 Tpun KOHTpOne MOBEPXHOCTHbIM METOAOM, UCMONb3yeMbiM NpeanpuaTnem u
cornacoBaHHbiM C Permctpom (MarHMTOMOPOLUKOBBIM WM KanuinsipHbIM), Ha TOPLUEBbIX
nosepxHocTax/cbackax Tpy® He [onycKalTCs pPacCrOeHus, BbIXOASALUME HA MOBEPXHOCTb
TOpLOB/dacok.

4.3.8.3.7 KoHTponb no Teny Tpy6 w/vnn B NPUKPOMOYHOW 30HE AN BbISBNEHUS
NOBEPXHOCTHbIX AE(EKTOB.
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4.3.8.3.7.1 KoHTponb no Teny Tpyb6 OnNa BbISBNEHUS MOBEPXHOCTHbIX AedEKTOB
B MpouUecce KOHTPOSMbHbIX  (KBanMMUKALUMOHHbBIX) WCMbITAHWA  [OIDKEH  BbIMOMHATHCS
B COOTBETCTBMM C 0g0bpeHHbIMKN Pernctpom npouenypamu, paspaboTaHHbIMW Ha OCHOBaHWUU
MeXayHapoaHbIX n/unu HauMOHarbHbIX CTaHOapToB. Mpwn ncnonb3oBaHun
MarHMTOMOPOLLKOBOrO MeTOo4a KpuTepuu npuemMkn no Teny TpyObl, ecnn uHoe
He OoroBopeHo B ogobpeHHon Pernctpom  AOKymMeHTauuu, [OOSPKHbl  COOTBETCTBOBaTb
ctangapty MCO 10893-5, ypoBeHb npmnemkn M3.

4.3.8.3.7.2 B npouecce npon3BoacTBa KOHLEBbIE y4acTkuM TpyO B MPMKPOMOYHON 30HE,
He oxBaTbiBaeMble AY3K ans BbisBNEHUSA NpOOoSibHbIX M MOMEpeYHbIX AeEKTOB, AOMKHbI
KOHTPONMPOBaTLCS MOBEPXHOCTHLIM METOAOM B COOTBETCTBUM C 4.3.8.3.7.1 NO HaAPY>XHOM n
BHYTPEHHEN NOBEPXHOCTM KOHLIOB Tpy6. [pn ncnonb3oBaHMM MarHMTONOPOLLKOBOrO MeToaa
He JonycKaeTCsl HanuymMe o4MHOYHbIX AedeKkToB pasmepoM bonee 6 Mm.

4.3.8.4 CpapHble Tpybbl.

4.3.8.4.1 O6Lune nonoxeHus.

4.3.8.4.1.1 CsapHble Tpybbl [OMKHbI W3roTaBnMBaTbCS W3 JNUCTOBOrO Mpokara,
yOOBIETBOPSIOLLErO TpeboBaHMsIM MO KOHTporto 4.3.8.2.

4.3.8.4.1.2 Bo BpeMsi KOHTPOJSbHbIX (KBANMMUKALWNOHHbBIX) UCMLITAHUN M B Npouecce
NpoM3BOACTBA HepaspyLUaLWNA KOHTPOMb KadecTBa CBApPHbIX MPSMOLLUOBHbIX Tpy6, ecnu
MHOE He OroBopeHo B ogobpeHHon PC gokymMeHTaumm, NpoBOANTCS B ABa 3Tana:

.1 HepaspyLawLwmi KOHTPONb CBapHbIX COeAuMHEeHUn (OO0  rMapaBfNYECcKMX
UcnbITaHUR);

.2 OKOH4YaTenNnbHbIA HepaspyLUaloLWmMA KOHTPOMb CBapHbIX COeAMHEHUA U OCHOBHOMO
MeTanna (nocne rmgpaBliMyeCKUX UCTbITAHUN).

4.3.8.4.2 HepaspyLiatoLmii KOHTPOSb CBapHbIX Tpy6.

4.3.8.4.2.1 HepaspyLuatoLmin KOHTPOMb CBapHbIX TPYO Ha NepBOM 3Tane (4o rMapaBnnyeckmnx
NCNbITaHNIN) NPOBOANTCS:

.1 anga BbisBNeHUA AedeKToB NpoaonNLHON U NoNepeyvyHon OpueHTauumn CBapHbIX LLBOB
npu Ucnonb3oBaHun, kak npasuno, cpeacts AY3K;

.2 anAa BbigBreHua OedekToB MPOAONbLHOM U MOMepeyHon OpueHTauun KOHLIEBbIX
Yy4acCTKOB CBapHbIX LBOB Ha Yy4acTKax, He MpOKOHTponupoBaHHbIXx npu AY3K, npwu
ncnonb3oBaHun pyyHblx cpeacts Y3K;

.3 4na nepenpoBepkM C NOMOLLbIO py4HbIX cpencts Y3K mnm paguorpadmyeckoro
KOHTPONS y4acTKOB LLUBOB, OTMeYeHHbIX npu AY3K;

4 Ans BbiSBrEeHUs OeeKTOB y4acTKOB LLBOB, OTPEMOHTUPOBAHHbLIX NYTEM yAaneHns
OedeKToB ¢ nocrneayoLlen 3aBapkon, C MICNob3oBaHMEM pagnorpadnyeckoro KOHTPOns.

4.3.8.4.2.2 Ha BTOpOM 93Tane nNPOBOAAT CAATOYHbIA HepaspyllaloWwmi KOHTPOSb
KayecTBa OCHOBHOIO MeTansna KOHUOB Tpyb M CBapHbIX COEANHEHMI NOCNe rmapaBinyecKnx
ucnbiTaHUn TPyd C NCNONb30BaHNEM:

A CpeacTB  Hepaspyllawllero  KOHTpond, ykasaHHblx B 4.3.8.4.2.1 (3a
ncknoyeHnem 4.3.8.4.2.1.4);

.2 paguorpamnyeckoro KOHTPOMS KOHLEBbIX y4acCTKOB CBapHbIX LWBOB HAa AfNWHE He
mMeHee 200 mm OT Topua Tpy6bbl;

.3 Y3KocHoBHOro metanna Tpy6 B NpMKPOMOYHOWN 30HE LLUMPUHON HE MeHee 50 MM Ha
Hanun4mne paccrioeHni;

4 MarHMTOMOPOLLKOBOrO UMW KanumnsipHOro KOHTpons Topuos/dacok Tpy6.

4.3.8.4.2.3 [ononHuTenbHo K ykasaHHOMY B 4.3.8.4.2.2 [OOMKHbl ObiTb BbISBEHbI
NOBEPXHOCTHbIE AedeKTbl N0 CBAPHOMY LLUBY TPYObI:

BO BPEMSI KOHTPOSIbHbIX MUCMbITaHWMI AN NPU3HaHUA NpeanpuaTus (M3roToBMTENs) Unn
KBanmnMukaumoHHOM NapTum — Ang Kaxgon Tpyobl;

B npouecce nMpoM3BOACTBA W NpPU MOMNOXUTENbHLIX pesynbTaTtax KOHTPOSbHbIX
(kBannUKauNOHHBIX) UCMBbITAHUA — AN OAHOW TPYObI N3 NapTUK.
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4.3.8.4.2.4 Kputepum OLEHKM Ka4ecTBa CBAPHOrO LWBa Npu N3roTOBMEHMN CBapHbIX TPYO
OOJDKHbI COOTBETCTBOBATb!:

ANs BU3yarnbHO-N3MEPUTENTbHOTO 1 MarHMTOMOPOLLKOBOIO KOHTponsa — 1abn. 5.4.3.3;

ANnsa paguorpaduyeckoro KoHTpons — 1abn. 5.4.3.6-1;

ANs yNbTPa3BYKOBOro KOHTponsa — 1abn. 5.4.3.6-2.

4.3.8.4.25 Kputepum nNpuUeMKn YynbTPasBYKOBOrO KOHTPONS NpU  BbISIBIIEHUN
paccnoeHui B NPUKPOMOYHbIX 30HaX AOSMKHbI COOTBETCTBOBaTL Tabs. 4.5.5.3-1, ecnv nHoe He
OroBopeHo B 0gobpeHHON Pernctpom gokymeHTaumn. Ha TopueBbix noBepxHOCTAX/ackax
Tpy6 He JonyCKalTCA pacCnoeHns, BbIXOASLWMEe Ha NOBEPXHOCTb TOPLOB/dacok.

4.3.9 CneumnanbHble UCNbITAHUA.

4.3.9.1 B 1a6n. 4.3.9.1 npencrasneHbl TpeboBaHMa NO HOMEHKNAType cneunanbHbIX
MCMNbITAHMN OCHOBHOTO MeTanna B 3aBMCMMOCTWU OT KaTeropuu TpybonpoBoaos (cm. 4.1.3).
Ctanb MOXeT BbITb JonyLleHa K NpouM3BOACTBY Tpy6ONpoBOAOB TOMLKO NoOcrie npoBeaeHns
crneumnanbHbIX UCNbITaHWI, yKa3aHHbiXx B 1abn. 4.3.9.1. Mo TpeboBaHuio Perncrtpa obbem
cneumanbHbIX MCMbITaHUW MNpU  NepBOHAYanbHOM OCBUAETENbLCTBOBAHWM MNPOU3BOACTBA
MOXeT ObITb YBENMYEH ana TpybonpoBodoB Noboro knacca.

Tabnuuya 4.39.1
HomeHknaTypa cneymanbHbIX UCNbITAHUWA ANA cTanen nogBoAHbIX TPybonpoBoaoB

Bug YpoBeHb 3KCMIyaTaLMoOHHOW HaAEXHOCTN

TPAHCMOPTUPYEMON | B430pk1i1 MOBbILLEHHBII [ins TpaHCMopPTUPOBKY [insa ceiicMMYeckmn onacHbIX

cpeae L, G L1, Gl KOPPO3NOHHO-arpeccuBHbIX cpes, PErMOHOB U NEAOCTONKNX

L2, G2 crosikoB L3, G3
YKupgkoctu n He TpebyeTtcsa CTOD McnbiTannsa Ha kopposuto, CTOD DWTT, NDT, CTOD, Tk,
MHoOrodasHble
notokm (L)
[a3bl (G) DWTT DWTT, NDT, CTOD, Tw, McnblTaHns Ha koppo3uio, DWTT, NDT, CTOD, Ty,
DWTT, NDT, CTOD, T

MpumeyaHunsa: 1. UcnbiTaHnsa Ha KOPPO3UIO BKIHOYAKOT UCMbITAHMS, yKa3aHHble B 4.3.9.5.
2. WcnbitaHust no metogy DWTT sBnsitotcs ob6s3aTenbHbIMUM TONbKo Anst ctanu kateropum PCT36 u Bbiwe, ans 1py6 ¢
anametpom 500 mm n Bonee.

MuHuManbHbIN ~ TpebyemMbii  0ObeEM  cneuuanbHbIX — UCMbITAHUA  onpeaensaeTcs
no cornacoBaHuio ¢ Pernctpom ¢ ydeTom cTabunbHOCTU CBOMCTB NOCTaBASIEMOro MeTanna u
knacca Tpybonposoga.

4.3.9.2 WcnbitaHna no metogy DWTT.

Mpoby (3aroToBKy) AN M3roToBneHuMs obpasuoB oT TpyObl cnegyeT Bbipe3aTb nonepek
NpoaonbHON ocu TPybbl, OT NUCTa — NEPNEHONKYNSPHO HanpaBeHUIO NPOKaTKK.

Kak npaBuno, wucCnbiTaHMA BBINOMHAKOTCA Ha MeTanne npokata v Tpy6 npwm
nepBoHayaribHOM  OCBMAETENbCTBOBaHMM  NPOM3BOACTB  (KpOMe  npogykuuu — Ans
TpybonpoBogoB knaccos L — L2, kateropuin npovyHOCTU ctanen meHee PCT36 u Tpyod
anametpom meHee 500 mm).

Ana npokata n Tpy6 Tpybonposoaos knaccoB L3 n G — G3 3TOT BUA UCTbITAHUA Takke
npoBOANTCA NpU O00OPEeHUn NapTUin NPOAYKLUMU B LENsX OnpeaeneHns Buaa vsroma npwu
MUHMManNbHON TemnepaType akcnnyataumm Tp.

MeToamka M KONMUYECTBO WCMNbITAHUIW, CXeMbl Bblpe3kn obpasuoB ykasaHbl B pasg. 1
npunoxeHus 4.

4.3.9.3 OnpeaeneHune xapakTepucTuk TpewmnHocTornkoctn metanna (CTOD).

Mpo6bl Bbipe3atoTcs oT 1/4+1/8 wmpuHbl NncTa 1 Ha 3 Yaca oT wBea TpyobI.

Mo ycmoTtpenuto Pernctpa konnyectso TpyO, NIMCTOB OT NfaBKku, NpeaocTaBnseMbiX K
UCnbITaHUAM, M UX TOMWMHA, a Takke TemnepaTypbl UCMbITAHUN MOryT ObiTb WU3MEHEHbI
B 3aBMCUMOCTW OT NpeanoniaraemMoro NPUMEHEHNS cTanm Unu ycrosun 3akasa.
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Onpegenenns, obwwne TpeboBaHua k oTbopy npob6 wn um3roToBneHuto o06pasLos,
obopygoBaHuio M3noxeHol B pasd. 2 yactu Xl «Matepuanbi» [NpaBun knaccudukauum,
noctporku n obopyaosaxus NBY/MCIT.

MeToauka ucnbitaHnn CTOD npuBoanTcs B pasg. 2 NpUNoXxeHuns 4.

Kak npaBuno, wucnbiTaHMA BBINOMHAKOTCA Ha MeTanne npokatra u  TpyG npwm
nepBoHa4anbHOM OCBMAETENbCTBOBAHMM NPOU3BOACTB Ansi Tpybonposonos knaccos L1 — L3
nGl-G3.

4.3.9.4 VcnbiTaHna Ha 3arunb.

Kak npaBuno, ucnbiTaHWs BBINOMHAKTCA Ha MeTanne Tpybbl Npy nepBoHAYyarbHOM
ocBMOEeTeNbCTBOBAHMM NMPOU3BOACTBa Tpyb, a Takke npu npousoactee Tpyb. McnbiTaHus
Takke MoryT ObiTb BOCTpebOOBaHbl NpU MNepBOHAYaNbHOM  OCBMAETENbLCTBOBAHWUM
Npon3BOACTBa Npokara.

MeToauka ucnbelTaHMn NPUBOANTCA B pasf. 3 NpunoXxeHus 4.

OcobeHHOCTM ucnbiTaHMM Ha 3arnb ob6pasuoB CBapHbIX LWBOB OTBOAOB/(OUTUHIOB
npueeneHsl B 4.8.7.1.

4.3.9.5 VcnblTaHna Ha KOppo3uio.

McnblTaHns  BBINOMHAKTCA  NPWU HaNU4MM  COOTBETCTBYIOLLMX  OOMOSHUTENbHbIX
TpeboBaHMI B 3aKka3HOM AOKyMeHTauun notpebutena. Kak npaeBuno, wcnbiTaHUS
BbINONHAOTCH NPU NepBOHayanbHOM OCBMAETENbCTBOBAHMM NPOM3BOACTBA Npokata u Tpyo
anst Tpyodonpoeogor knaccoB L2 n G2. Ecnun He yka3aHO MHOe, NCMbITaHWUSIM MOABEpPralTca
no 6 06pasuyoB OT KaXXAoro UCMbITbIBAEMOro U3AENns Ha ABa BUAA UCTbITaAHWUNA.

4.3.9.5.1 OnpegeneHne  CTOMKOCTM K  CynbuaHOMYy  pacTpeckmBaHuUO  nopg
HanpsKeHneM.

MeToguka ucnbiTaHnn NPUBOANTCA B pasd. 4 NpunoxeHus 4.

OcobeHHOCTM WUCMbITAHUA Ha CTOMKOCTb K CynbWOHOMY pacTpecKMBaHWIO Nopg,
HanpshkeHnemM OTBOAOB/(PUTUHIOB NpuBeneHbl B 4.8.7.2.

Mo cornacoBaHuio ¢ Pernctpom MOryT MNpUMEHATLCA anbTepHaTUBHblIE MeToAbl
UCMbITAaHUN, BKMOYAs UCMbITaHMA NpW  NapumanbHOM  [aBfeHMM  CepoBOAOpOaa,
COOTBETCTBYIOLEM NpeanonaraeMbiM YCIOBUSIM SKCMyaTaumm.

4.3.9.5.2 OnpegeneHne CTOMKOCTM K BOAOPOAO-MHOYLMPOBAHHOMY/CTyneH4YaToMy
pacTpecKMBaHMIO.

MeToguka ucnbiTaHnin NPUBOANTCA B pasd. 5 NpunoxeHus 4.

Ocob6eHHOCTM UCMBITAHUA HAa CTOWKOCTb K BOAOPOAO-UHAYLMPOBAHHOMY/CTyNneH4YaToMy
pacTpecKMBaHMIO OTBOAOB/UTUHIOB NpuBeaeHsl B 4.8.7.3.

Mo cornacoBaHMio C Peructpom [OMNyCcKalTCs WCMbITaHWs B APYron cpeje npwu
napumanbHOM [AaBfeHMn CepoBOAOPOAA, COOTBETCTBYHOLLEM npeanonaraeMbiM YCrOBUSIM
aKcnnyaTaumm.

4.3.9.6 VcnbiTaHna ona onpegeneHvs TeMmnepaTtypbl BA3KO-Xpynkoro nepexona Twp.

Mpobbl Bbipe3atoTcs OT 1/4 WMPUHBI INCTOB TOMLWMHOM HE MeHee 14 mm. Pernctp moxeTt
notpeboBaTtb NpPOBEOEHUS UCMbITaHUA NPU  NEepBOHAYanbHOM OCBUAETENbCTBOBAHUM
npoun3BoAcCTBa npokata ans Tpybonposofos knaccoB L3 n G1 — G3 ana noareepxaeHus
[0CTaTOYHOro CONPOTUBNEHNA MaTepuana Xpynkomy paspyLUueHuIo.

OnpepgeneHnsi, obwue TpeboBaHWs K NPOBEAEHWUIO WCMbITAHUA W U3rOTOBIIEHUIO
obpasuoB, o006opygoBaHMIO M3NOXeHbl Bpasg. 2 4Yactu Xl «Martepuanel» [Npasun
Knaccudukaumm, noctponkm n obopynosanus NBY/MCIT.

4.3.9.7 VicnblTaHua Ans onpegeneHnsa temnepaTypbl Hyneson nnactuyHoctn (NDT).

Mpo6bl Bbipe3atoTcs oT 1/4+1/8 WMPUHBI NINCTOB TOMLWMHON HE MeHee 16 MM 1 Ha 3 Yaca
oT wea Tpyd anameTtpom 530 MM 1 Boree n ¢ TONWNHOW CTEHKM He MeHee 20 mm. Pernctp
MOXeT noTpeboBaTb NPOBEAEHNSA UCTbITAHWIA NMPU NEPBOHAYaribHOM OCBUOETENbLCTBOBAHUN
npousBoAcTBa npokarta u Tpyb ana Tpybonposoaos knaccos L3 n G1 — G3.
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Onpegenexnsi, obwune TpeboBaHWS K NPOBEAEHUIO WCMbITAHUA W U3rOTOBIIEHWUIO
obpasuoB, o6opygoBaHuio un3NoOXeHbol B pa3d. 2 vactm Xl «Matepuanel» [Npasun
Knaccudukaumm, nocTponikm n obopynosanus NBY/MCIT.

4.3.10 KoHTponb ocTaTo4uHOW HaMarHU4eHHOCTM!.

4.3.10.1 [Ons ctanbHbIX TPYO, NpU HepaspyLLAOLLEM KOHTPOSE KOTOPbIX NCNOMb3YOTCS
MarHMUTOMOPOLLKOBbIN UMW BUXPETOKOBbLIN MeToAdbl, AOMKHa OblTb npoBefeHa npoBepka
OCTaTO4YHON HaMarHNUY4eHHOCTMU.

4.3.10.2 W3mepeHusa NpoBOAATCS HE MEHee YeM Ha ogHow Tpybe M3 napTum, Ha obounx
KOHUax Mo ABYM B3auMMOMNepneHaukynsapHbiM ocaM. CpegHee 3HayeHWe Mo YeTbipeM
N3MEPEHMAM He OO0SMKHO npeBbiwatb 2 mTn (20 c).
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4.4 BbIbOP MATEPUAIOB U3 CTAIIN

44.1 B obwem cnydae BbibOp MaTepuanoB M3 CTanuM  OCYLLECTBISIETCS
B COOTBETCTBUM C TpeboBaHMAMM pa3d. 3, a Takke ¢ y4eTom TpeboBaHum 4.1 n 4.5.
4.4.2 XapakTepucTukn cTanu, NpuMMeHsieMon Onsi MOABOAHbIX TpybGonpoBoaoB,

OOJDKHbI  COOTBETCTBOBATb OCOGEHHOCTSIM  MPUMMEHEHUS M peXMMaM  dKcnnyaTtauuu
Tpyb6onposoaos. Ctanb JormkHa obecnevmBaTb KOHCTPYKTUBHO-TEXHONOMYECKYHO MPOYHOCTb
TpybonpoBoAOB [Ans TPAHCMOPTMPOBKM YrneBogopodoB Mpu  3adaHHOM  MUHUManbHOW
Temnepartype aKcnnyaTaumm 1 aKcnnyaTtaumoHHbIX Harpyskax.

4.4.3 Boibop cTanu u cBapoyHbIX MaTepuanoB pAns TpybonpoBoga OOSKEH
OCYLLEeCTBMATbCA B 3@aBUCMMOCTM  OT  MUHUMAarnbHOW  TemnepaTypbl  3KcnnyaTauuu
TpybonpoBoaa vunu ero ydactka Tp. Ecnn He oroBopeHo uMHoe, MMHMMarbHasa TemnepaTypa
ANa  noaBoAHbIX TpybonpoBoaoB npuHMmaetca paBHon —10 °C, Kpome Yy4yacTKOB,
Haxo4sALWMXCSA B 30HE MOSTHOro NPOMEpP3aHNS U NEPEMEHHOIO CMaynBaHUS (30He BCecka).

4.4.4 lMnakmpoBaHHaa cTanb Ana TpyboOnNpoBOA4OB Ha3HA4yaeTcss C  y4eToMm
TpeboBaHuin 3.17 yactn Xlll «MaTtepuanbi» NpaBun knaccudukaLum U NOCTPONKM MOPCKUX
CynoB.
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4.5 CTAIlb AnA noaBOAHbLIX TPYBOMNPOBOAOB

45.1 OO0Lue nono)keHus.

4511 TpeboBaHnsa HacTosILEen TrnaBbl pPacCnpoOCTPaHAIOTCA Ha CBapuBaemyto
NINCTOBYIO N TPYOHYIO CTanb AN NOABOAHbLIX TPyOONPOBOAOB, NOAMEXALNX TEXHUYECKOMY
HabnogeHno Pernctpa npy nx n3aroToBneHUN.

45.1.2 BeegeHbl cnegyowme o603Ha4YeHus Kateropmii (Mapok) cTanm:

.1 cranb Ans noaBOAHbIX TpybonpoBoAOB nNeped  HauMeHoBaHWeM
o6o3HaveHne PCT,;

.2 MapKMpoBKa MOXeT 3aBepluatbcs o6o3HayveHnem W — ctanb 4ns cBapHbIX TpyoO.

YpoBeHb MNPOYHOCTM onpefensieTca B 3aBUCMMOCTU OT TpebyemMoro MuHMMarnbHOro
3Ha4YeHus Npeaena Teky4yecTu:

cTanb HopmanbHoOW npoyHoct — 235 MIlla (ypoBeHb MNpPOYHOCTU B 06O3HaAYEHWUU
OTCYTCTBYET);

cTanb nosbiweHHon npovHocTn — 315 MIa, 355 Mra, 390 Mla (B o6o3HayeHun ctanu
COOTBETCTBEHHO YKasbiBatoTcs: 32, 36 u 40);

cTarnb Bblcokon NpovHocTn — 420 MIa, 460 MI1a, 500 MI1a, 550 MIlla, 620 MIa, 690 MlNa
(B 0603HauYeHUn cTanm cooTBETCTBEHHO yKa3sbiBatoTcs: 420, 460, 500, 550, 620, 690).

4.5.1.3 [onyckaeTcs nocne cneumnanbHOro paccMoTpeHus Permctpom nocraeka Tpyo
N3 cTanun B COOTBETCTBUMN C TpebOBaHMSIMM HAUWOHAmbHbIX U MeXAyHapOAHbIX CTaH4apTOB.
Mpn aTOM nop cneumanbHbIM PacCMOTPEHMEM, KPOME COMOCTaBMEHUS CMPaBOYHbIX
napameTpoB, MOHMMAETCA BO3MOXHOCTb MPOBEAEHMS NP HEOOXOAMMOCTM AOMONTHUTENbHbIX
UCNbITaHUIN, KOTOpble MOryT MOATBEPAUTb COOTBETCTBME CTanuM YNOMSHYTbIM BbllLe
KaTeropusm n ee NPUMEHNMOCTb MO HA3HAYEHWIO.

B T1abn. 4.5.1.3, cocTaBneHHOMW Ha OCHOBaHUM COMOCTaBMIEHUS MNPOYHOCTHbLIX
XapaKTepUCTUK, MPUMBOASATCS COOTBETCTBYHOLUME aHANOrM OTEYECTBEHHbLIX WU 3apyBeXXHbIX
cTanemn.

nveet

Tabnuua 4.5.1.3
CooTBeTCcTBME MapokK cTanu, nocTaB/iseMbIiX N0 OTe4eCTBEHHbLIM U 3apy6e>|<|-|b|M CcTaHpgapTam

Kareropus (Mmapka) ctanv ans HauvoHanbHbI Knacc NPOYHOCTU 3apybexHbIl Knacc NpoYHOCTU TpyGHON
noABOAHbIX TpybonpoBoaoB Tpy6How cTanu cTanm
B cootBeTcTBMU C [Mpasunammn MIMT
PCT, PCTW K38, K42 B
PCT32, PCT32W K50 X46
PCT36, PCT36W K52, K54 X52
PCT40, PCT40W K55 X60
PCT420, PCT420W K56 X65
PCT460, PCT460W K60 X70
PCT500, PCT500W K60, K65 X70
PCT550, PCT550W K65 X80
PCT620, PCT620W K70 X90
PCT690, PCT690W K80 X100
4.5.2 XumMunyeckum cocTas.
4521 XuMnyeckmi coctaB ctanm U HOpMbl Ceq M Pcm AOMKHBbI YOOBMETBOPATH

TpeboBaHuam 1abn. 4.5.2.1-1 — anga TpyGHOro nucrta u ceapHbIX Tpy6; Tabn. 4.5.2.1-2 — ons
6ecLoBHbIX TPY6.

XNMUYECKMI COCTaB MOXET COOTBETCTBOBaTb TpeboBaHWsAM nNpusHaHHbIX Pernctpom
HaUMOHanbHbIX, MeXAyHapoaHbIX cTaHaapToB. B nobom crnyvyae xMMmmyeckuin coctae ctanu
noanexuT cornacoBaHuto ¢ Pernctpom npu nepBoHayanbHOM MpU3HaHMM NPOM3BOACTBA Ha
KOHKPETHYIO MPOAYKLMIO.
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45.2.2 B npouecce npou3BoacTBa KOHTPONMPYETCA XMMUYECKUI COCTaB npokaTta u
Tpy6 (cBapHbIX 1 6ECLUOBHbIX).

4.5.2.3 Onpegenenne Ceq BNAetTca obs3aTenbHbIM YCIIOBMEM MOCTaBKU BCEX
Kateropui ctanu go yposHa 500 MMMa, skntovasg ctansb nocne TMCP.

Onpegenenne Pcm saiBNsieTca 0b6a3aTenbHbIM YCNOBMEM NOCTaBKM BCEX KAaTEropuin ctanu
c ypoBHeM npoyHocTn 460 Mlla n Bbiwe. B ocTanbHbix crydyasx ykasaHus Ceq U Pem
npuBoaaTcsa B ceptudpmnkatax no rpebosaHmio notpedburens.

Tabnuua 4.5.2.1-1
XnmMuyeckum cocrtas npokKaTta u OCHOBHOIo MmeTansa CBapHbIX pr6 noaBOAHbIX

Tpy6onpoBoaoB
Mapka CopepxaHue anemMeHToB, % no macce, He 6onee
PCTW | PCT32W | PCT36W | PCT40W |PCT420W | PCT460W | PCT500W |PCT550W | PCT620W | PCT690W

C 0,12 0,12 0,12 0,12 0,12 0,12 0,12 0,14 0,14 0,14

Mn 1,35 1,65 1,65 1,65 1,65 1,65 1,75 1,85 1,85 1,85

Si 0,40 0,40 0,45 0,45 0,45 0,45 0,45 0,45 0,50 0,55

P 0,020 0,020 0,020 0,020 0,020 0,020 0,020 0,020 0,020 0,020

S 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010

Cu 0,35 0,35 0,50 0,50 0,50 0,50 0,50 0,50 0,60 0,60

Ni 0,30 0,80 0,80 0,80 0,80 0,80 1,20 1,20 1,80 2,00

Mo 0,10 0,10 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50

Cr 0,30 0,30 0,50 0,50 0,50 0,50 0,50 0,50 0,70 0,70

Al 0,06 0,06 0,06 0,06 0,06 0,06 0,06 0,06 0,06 0,06

(oby.)

Nb - 0,04 0,05 0,06 0,06 0,06 0,06 0,06 0,06 0,06

\% - 0,04 0,05 0,07 0,08 0,10 0,10 0,10 0,10 0,10

Ti - 0,04 0,04 0,05 0,06 0,06 0,06 0,06 0,06 0,06

N 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010
B 0,0005 0,0005 0,0005 0,0005 0,0005 0,0005 0,0005 0,0005 0,0005 0,0005

Coe 0,36 0,34 0,37 0,38 0,38 0,39 0,41 0,44 - -

Pew 0,19 0,19 0,20 0,21 0,21 0,22 0,23 0,25 0,27 0,30
Mpumeyanusa: 1. OAna tonwumHel 6onee 35 MM 1 Mapok NPoYHOCTLIO Bbilwe PCT550 gonyckaeTcs USMEHEHUE XUMUYECKOTO
cocTaBa Mo cornacosaHuto ¢ Pernctpom.

2. Ecnu npu npov3BoAcTBe CTanu MCMonb30Barcs NoM, crneayeT KOHTPONMpoBaTe MakCMMarnbHOe COAepXaHne cnepyoLumx
anemeHToB: 0,03 % As, 0,01 % Sb, 0,02 % Sn, 0,01 % Pb, 0,01 % Bin 0,006 % Ca.
3. Tpn ymeHblueHnn codepxanusa yrnepoaa Ha kaxable 0,01 % Hwke MakcMManbHOrO yKa3aHHOro 3HayeHust JornycKaeTcs
pob6aska 0,05 % copepxkaHus MapraHua Bbllle YKasaHHbIX MaKCUMarbHbIX 3HAYEHUA MPU MakCMManbHOM YBENUYeHWUM
copepxanus Ha 0,1 %.
4. [Oonyckaetcs nernpoaHue 0,5 — 1,0 % Cr no cornacoBaHuto ¢ Peructpom.
[na mapok npoyHocTbio Bbilwe PCT550 gonyckaetcs nervposanune 8o 2,2 % Ni.
6. Al:N 2 2:1 (He pacnpocTpaHsieTcs Ha cTarb, PACKUCIEHHYIO TUTaHOM).
7. (Nb +V + Ti) He gomkHbl npesbiwaTth 0,12 %.
8. Copepxanve Nb moxeT 6biTb nogHsaTo Ao 0,10 % no cormacoBaHuio ¢ Pernctpom.
9. CopgepxaHue B moxeT 6biTb nogHsaTo go 0,003 % no cornacoBaHuto ¢ Pernctpom.
10. Onsa Tpy6onpoBonos knaccoB L2 u G2 cogepxanne C < 0,10 %, P < 0,015 %, S < 0,003 %.

Tabnunua 4.5.2.1-2
XuMnyeckum coctaB 6eCLUOBHbIX TPY6 NOABOAHbLIX TPy60NpoBOAOB

Mapka CopepxaHue anemMeHToB, % no macce, He 6onee
PCT PCT32 | PCT36 | PCT40 | PCT420 | PCT460 | PCT500 | PCT550 | PCT620 | PCT690
C 0,14 0,14 0,14 0,14 0,14 0,15 0,16 0,16 0,16 0,16
Mn 1,35 1,65 1,65 1,65 1,65 1,65 1,75 1,85 1,85 1,85
Si 0,40 0,40 0,45 0,45 0,45 0,45 0,45 0,45 0,50 0,55
P 0,020 0,020 0,020 0,020 0,020 0,020 0,020 0,020 0,020 0,020
S 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010
Cu 0,35 0,35 0,50 0,50 0,50 0,50 0,50 0,50 0,60 0,60
Ni 0,30 0,80 0,80 0,80 0,80 0,80 1,20 1,20 1,80 2,00
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Mapka CopgepxaHue aneMeHToB, % no macce, He Gonee
PCT PCT32 | PCT36 | PCT40 | PCT420 | PCT460 | PCT500 | PCT550 | PCT620 | PCT690
Mo 0,10 0,10 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50
Cr 0,30 0,30 0,50 0,50 0,50 0,50 0,50 0,50 0,70 0,70
Al (o6L.) 0,06 0,06 0,06 0,06 0,06 0,06 0,06 0,06 0,06 0,06
Nb - 0,04 0,05 0,05 0,05 0,05 0,05 0,06 0,06 0,06
\Y - 0,04 0,07 0,08 0,08 0,09 0,10 0,10 0,10 0,10
Ti - 0,04 0,04 0,04 0,04 0,06 0,06 0,06 0,06 0,06
N 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010 0,010
B 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005
Coe| tc <15 Mm 0,34 0,34 0,37 0,38 0,39 0,40 0,41 0,43 - -
15<t. <26 0,35 0,35 0,38 0,39 0,40 0,41 0,42 0,44 - -
MM
Peu| tc <15 Mm 0,20 0,20 0,21 0,22 0,22 0,23 0,24 0,26 0,29 0,32
15<t.<26| 0,21 0,21 0,22 0,23 0,23 0,24 0,25 0,27 0,30 0,33
MM

Mpumeyanunsa: 1. Ana TonwwmHel 6onee 26 MM 1 Mapok NpoYHocTbio Bhie PCT550 gonyckaeTca nsMeHeHne XMmMn4eckoro
cocTaBa Mo cornacosaHuio ¢ Pernctpom.
2-10.Cm. 1a6n. 4.5.2.1-1.

yFJ'IepOLI,HbIIZ OKBUBAleHT onpeaendetca no cbopmynaM:

Cos = C 4+ Mn/6 + (Cr + Mo + V) /5 + (Ni + Cu) /15, %;

P, = C+ (Mn + Cr + Cu)/20 + Mo/15 + Ni/60 + Si/30 + V/10 + 5B, %.

(4.5.2.3)

45.3 MexaHun4yeckue cBoMCTBA.
45.3.1 MexaHn4yeckne CBOWCTBA CTanM AOIPKHbI YOOBMETBOPATbL TpeboBaHUAM
Tabn. 4.5.3.1.
Tabnuua 4.5.3.1
MexaHu4yeckue cBoMcTBa MeTanna pr6
Mapka PCT PCT32 | PCT36 | PCT40 | PCT420 | PCT460 | PCT500 | PCT550 | PCT620 | PCT690
PCTW |PCT32W | PCT36W | PCT40W |PCT420W|PCT460W|PCT500W|PCT550W|PCT620W|PCT690W
Mpenen TekyyecTn Ren 235 315 355 390 420 460 500 550 620 690
unu Rpo2, MIMa (MuH.)
BpemeHHoe 400 — 520|440 — 570[490 — 630|510 — 660|530 — 680|570 — 720|610 — 770|670 — 830|720 — 890|770 — 940
conpoTueneHne Rm, MMa
OTHoLWeHVe npeaena 0,90 0,90 0,90 0,90 0,92 0,92 0,92 0,92 0,93 0,93
TEKY4YeCTU K BpeMEHHOMY
COMPOTUBMEHMIO (MAKC.)
OTHOCHTENBHOE 22 22 21 20 19 18 18 18 15 14
yanuHexue As, % (MuH.)
Yron 3aruba, rpag (MuH.) 120

MeHee

Pabota yaapa KV, [k, B nonepeyHom HanpasneHun, npu Tp —10 °C gnsa Tpy6 ¢ tc < 20 mm 1 npu Tp —20 °C ansa Tpyb ¢ tc > 20 MM, He

Knaccebl pr60np0|30,qa L — L2, G ocHOBHOW MeTann u MeTann CBapHOro coeanHeHNs Npy Npou3BoACTBE pr6 BCeX Knaccos

Ins Bcex D, | 29 31 36 39 42 46 50 55 62 69
Knacc Tpy6onposoga G1 — G3 1 L3, ocHoBHOW MeTarnn

D, =610 mm 40 40 50 57 64 73 82 103 Mo cornacosaHuio ¢
Peructpom

610 < D, <820 mm 40 43 61 69 77 89 100 126 Mo cornacoBaHuio ¢
Peructpom

820 < D, <1120 mm 40 52 75 85 95 109 124 155 Mo cornacoBaHuio ¢
Peructpom
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Mapka PCT PCT32 | PCT36 | PCT40 | PCT420 | PCT460 | PCT500 | PCT550 | PCT620 | PCT690
PCTW |PCT32W | PCT36W [ PCT40W [PCT420W|PCT460W|PCT500W|PCT550W|PCT620W|PCT690W
Bupg nsnoma DWTT?*, knacc Tpy6onposoaa L3 n G — G3: 85% BonokHa cpefHee, 75 % MuHumansHoe npu Tp
Kputnueckne Temnepatypbl xpynkoctt NDT, Tkn
Knacc tpy6onposoaa L3 te <20 Mm NDT < T,-20°C
20 <tc <30 Mm NDT < T,-30°C
30 <tc <40 mm NDT < Tp—-40°C, Tko< Tp—10 °C
Knacc Tpy6onpoBoaa tc <20 Mm NDT £ T,-30°C
G1-G3 20 < tc < 30 MM NDT < T, — 40 °C
30 <tc <40 mm NDT = T,-50°C, Tw=Tp—20 °C
CTOD, mm, npu Tp, knacc Tpy6onposoga L1 — L3, G1 — G3, He MeHee
tc <20 Mm 0,10 0,10 0,10 0,10 0,10 0,10 0,15 0,15 0,15 0,20
20 <tc <30 Mm 0,10 0,10 0,15 0,15 0,15 0,20 0,20 0,20 0,25 0,25
30 <tc <40 mm 0,15 0,15 0,20 0,20 0,20 0,25 0,25 0,30 0,35 0,35

CTOMKOCTb K CynbMUOHOMY pacTpeckMBaHmio Nog HanpspkeHuem, knacc Tpy6onposoga L2 n G2:
OTCYTCTBYE TPELUMH NOocre BbiAepXKW B pacteope 720 yacos npu HanpspkeHnn 85 % MUHUManbHOrO HOPMUPOBAHHOTO Npeaerna
TeKkyyectu

CTOMKOCTb K BOAOPOAO-MHAYLIMPOBAaHHOMY/CTYNEHYaToOMy pacTpeckMBaHuio, knacc Tpybonposoga L2 n G2:
CLR<15%,CTR=5%,CSR=<2%

MpumeyaHnusa: 1. NpuBogstca Tpebyemble cpedHue 3HaveHus paboTbl yaapa no Tpem obpasuam npu Temneparype,
onpepeneHHon B 4.3.3.6. Ha ogHoM ob6pasue gonyckaetcs cHwkeHve paboTel yaapa Ao 70 % ot tpebyemon.
Tpebyemble 3Ha4YeHns paboTbl yaapa B NpodoSibHOM HanpaeneHun B 1,5 pasa Bbille, Yem B NonepeyHoMm.
3. [ns paavepoB D, u t. BHe yka3aHHbIX Npedenos TpeboBaHWs ycTaHaBNMBAKOTCS NO CorfiacoBaHuio ¢ Pernctpom.
4. * Tonbko Ans cTanen kareropuii npodHoctn PCT36 u Bbiwe.
5
B

N

Ona knaccos TpybonposogoB L1 — L3, G1 — G3 nomny4yeHHble Npu WCMbITAHUM 3HAYEHUs npederna TeKyyYecTu
MONEepPEeYHOM HanpaBneHUN He AOIMKHbI MPEeBbILLATb YCTaHOBMNEHHble 6onee yem Ha 130 Mla.
6. BenuunHa BpeMeHHOro ConpoTUBIEHWS, NOMy4YeHHas NPy UCMbITaHUK 0O6Pa3sLOB, BbIpe3aHHbIX B NPOAONEHOM HanpaBneHnm,
MOXeT ObITb HUXe NpuBeAeHHbIX B Tabnuue Ha 5 %.
7. OTHOwWeHWe npedena TeKy4ecTn K BPEMEHHOMY COMPOTUBIIEHWIO, MONyYeHHOe Ha obpasuax, Bbipe3aHHbIX B MPOAONbEHOM
HanpaBneHun, He JOIMKHO NPEBOCXOAWTb perfiameHTMpyeMoe Tabnuuen 3HadeHne bonee yem Ha 0,02.
8. Onpegenenve paboTbl yaapa KV 1 BennunHbl CTOD ans metanna cBapHOro CoeaAvHEeHNs Npou3BOAMTCS B COOTBETCTBUN C
TpeboBaHusaMK pasg. 5.

[na npokata cnegyetT yuyuThiBaTb 3anac Ha nnactuyeckyo gedopmauuio  npu
nsrotosneHnn Tpy6. Ecnm He ykasaHO WHOe, ANS WTpMNca MakCumanbHO [OnycTMMoe
OTHOLUEHNE npeaena TEKY4YEeCTN K BPEMEHHOMY COMPOTMBIIEHMIO AOIMKHO ObITb MEHbLUE, YeM
ans metanna Tpy6bl, No KpanHen mepe He MeHee YeM Ha BennuuHy 0,02,

45.3.2 TpeboBaHnsa kK MexaHUYECKMM CBOWMCTBAM OCHOBHOIO MeTansa M meTanna
CBapHbIX coeavHeHun Tpy6, npeBblWwalWmMX YykasaHHble B Tabn. 4.5.3.1 pasmepbl, no
cornacoBaHuio ¢ Pernctpom mMoryT CooTBeTCTBOBaThL TpeboBaHuam ctaHgapta MCO 3183 unun
FOCT 31444 pna ctanen aHanornyHbIX KaTeropmi NPOYHOCTMW.

454 CocTosiHMe nocTaBku.

4541 PekomeHayeMble COCTOSHUA NOCTaBKM yKa3aHbl B Tabn. 4.5.4.1.

Tabnuua 454.1
CocTosiHUe nocTaBKu cTanbHbIX npokara u pr6

Mapka cTtanu MuHuManbHas TemnepaTypa UcnbITaHui Ha CocTosiHME NOCTaBKU NPU TOSNWMHE
yOapHbIi n3rnb, He meHee, °C t. < 12,5 MM 12,5 < t, < 40 MM
PCT, PCTW -10 noboe N, CR, TMCP
-40 no6oe N, CR, TMCP,Q+T
-60 CR TMCP, Q + T
PCT32, PCT32W -20 no6oe N, CR, TMCP,Q+T
-40 noboe N, TMCP,Q+T
—-60 CR TMCP,Q+T
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PCT36, PCT36W -20 noboe N, CR, TMCP,Q+T
—40 CR CR,N,TMCP,Q+T
-60 CR CR, TMCP,Q+T,Q*+T
PCT40, PCT40W -20 noboe CR, TMCP,Q+T
—40 CR CR, TMCP,Q+T
—60 CR,TMCP, Q+T,Q*+T
PCT420, PCT420W | T[Mpwn niobbix TeMnepaTtypax UCnblTaHWi Ha CR, TMCP,Q+T,Q*+T
PCT460, PCT460W yAapHbilh n3rm6 CR,TMCP, Q + T, Q*+T
PCT500, PCT500W CR, TMCP,Q+T,Q*+T
Bonee npoyHble TMCP, Q+T

45.4.2 CywecTtBytoT cnegyowme BapuaHTbl TepmoobpaboTku npokara:
Hopmanusaumst (N), koHTponupyemas npokaTtka (CR), TepmomexaHudeckass ob6paboTka
(TMCP), 3akarnka c otnyckom (Q + T), 3akanka c npokaTtHOro Harpesa ¢ otrnyckom (Q* + T).

45.4.3 CsapHble Tpybbl M3rotaBnmMBaldT MeETO4OM MOKM C nocrenylowen CBapKOW.
Tpy6bl, Kak NpaBunio, NPOXOAAT XONOAHOE 3KCNaHAMPOBaAHME ANA OOCTUWXKEHUs Tpebyemblx
pa3mepoB. [nactuyeckan gedgopmaumnsa metanna Tpyb npy XxonogHoM 3KCNaHAMPOBaAHUM He
pomkHa npesbiwaTte 1,5 %. becwoBHble TpyObl U3roTaBNMBAKOT METOAOM FOpsiyen unm
XONOOHOM NPOKaTKN.

455 OcwmorTp.

4.55.1 TpeboBaHus K Ka4yeCTBy MOBEPXHOCTU MpoKaTa, PEMOHTY ANA YyCTpPaHEHWs
0edeKkToB MNOBEPXHOCTU AOSMKHbl COOTBETCTBOBATb M3MnoxeHHbiM B 3.2.7 yactn Xl
«MaTtepuanbl» [NpaBun knaccudukauum 1 MOCTPOMKA  MOPCKMX  CyAOB  (PEMOHT
C MPUMEHEHNEM CBapkum He pgonyckaetcsa). [donycku Mo TomwmHe npokata AOSBKHbI
COOTBETCTBOBATb MPU3HAHHLIM Perncrtpom craHgaptam M OOMMKHbl ObiTb COrmacoBaHbl
¢ notpebutenem.

455.2 Hepaspywawowun KOHTpPOJIb BbINOMNHAETCA B COOTBETCTBUU
c TpeboBaHnamn 4.3.8. Ctanb He pJomkHa uMeTb fedekToB, MPensaTCTBYOWNX ee
NMPYMEHEHMIO NO Ha3HayeHuto. W3rotoButenb [JOSMKEH rapaHTMpoBaTb OTCYTCTBME
NMOBEPXHOCTHbLIX  Ae(EeKTOB U  BHYTPEHHUX  HECMSOWHOCTEN, pasMepbl  KOTOPbIX
NPenaTCcTBYOT MNPOBEAEHUIO  KOHTPOMNSA  CBApHbIX  COEAMHEHUA  HepaspyLualoLwmMu
MeTog4amMmn KOHTPOns.

4.5.5.3 KoHTponb pasmepoB, reoMeTpum, Maccbl nNpokata u TpyO ocyLiecTBnAeTcs
narotoputenem. Hanuume ceugetenbctBa Peructpa He ocBoboXaaeT M3rotoButens oT
OTBETCTBEHHOCTW, €Criv martepuan unu usgenue ganee okasanucb OeEeKTHbIMW UNn He
COOTBETCTBYIOLWMMM COMacoBaHHON [OKYMEHTauum Wunu Mpu3HaHHbIM CTaHgapTtaMm Mo
pasmepam, reoMmeTpuun, macce.

PekomeHaoyemble TpebOBaHUSA K OTKIIOHEHUAM pasMepoB W KavecTBy npokata u Tpyb6
npencrtaeneHbl B Tab. 4.5.5.3-1 n 4.5.5.3-2, COOTBETCTBEHHO.

Tabnuua 4.5.5.3-1
O6wue TpeboBaHUA K NPOKaTy

XapakTepuctuka O6bem BenuunHa
KOHTpOns
OTKMOHEHMWS OT NMOCKOCTHOCTU Ha 100 % |He Gonee 6 MM
1n/m
CepnoBugHocTb Ha 1 n/m 100 % |He 6onee 1 mm
CnnoLHocTb npokaTta 100 % |He ponyckatoTcst paccrnoeHust BennymHon bonee:

ans TpybonpoBoaoB knaccos L2 n G2:
nrowaabio 500 MM2, Npy 3TOM OUKCUPYIOTCS PACCIOEHUs NITOLaabH
oT 150 MM? (LUMPUHOM OT 8 MM 1 ANIMHOM OT 15 MM) Npu UX KonuyecTee
He Gonee 5 Ha 0,25 m?

Ans TpybonpoBoAoB OCTarnbHbIX KNaccoB:
nrowaasto 1000 MM?, Npy 3TOM (OUKCUPYIOTCS PACCNOEHMS NOLLaab0
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XapakTepucTuka O6bem BennunHa
KOHTpOns
ot 300 MM? (LUMPUHOI OT 8 MM 1 ANUHOM OT 35 MM) NpU UX KOMNMYecTese
He Gonee 10 Ha 1,0 m?
o cornacoBaHuio Ans Tpy6onpoBoA0OB BCEX KMacCoB:
nnowaasio 100 MM2, Npy 3TOM (OUKCUPYHOTCS PACCMOoeHUs! NoLLaabo
ot 30 MM? (LUMPUHO 1 ANUHOM OT 5 MM) NpU KX KonuyecTse He Gonee 5
Ha 0,25 m%;
B NPUKPOMOYHOWN 30HE LUMPUHOMN HE MeHee 50 MM:
nnowagsto 100 MM2 1 WKWpKHOA OT 6 MM, MpW 3TOM (PUKCUPYIOTCS
paccroeHust a4nuHor ot 10 MM npu nx konuyecTse He 6onee 3 Ha 1,0 m
ONVHbBI KPOMKM
KayectBo noBepxHOCTU 100 % |He ponyckaloTcs TPELUMHbI, MNeHbl, My3bipU-B34YTUS, BKaTaHHasA okanvHa,
packaTtaHHble 3arpsisHeHus. [JonycKaloTCs OTAEeNbHbIe OTMEeYaTKn, PUCKM,
psibraHa
TonwwHa npokara' npn 7,5 < t. < 40, mm| 100 % |-0,3/ + (0,016t. + 1,2), Mm
LLvpnHa npokaTa 100 % |-20/0, mm

1 Tpouvre TONLWMHBI MO cornacoBaHuio ¢ Pernctpom.

Tabnuuya 4.5.5.3-2

O6wume TpeboBaHUA K pasmepam Tpy6

XapakTepucTuka Ob6bem CapHas Tpyba BecuioBHas Tpy6al
KOHTpOns
InameTp KOHLOB Tpy6bl D, < 610 MM 100 % Bonbluee us 0,5 mm unu £0,5 % D,
HO He Gornee +1,6 Mm
[nameTp koHUOB Tpy6bl D,y > 610 MM 100 % 11,6 Mm +2,0 MM
Haunbonbluasi pa3HOCTb AMaMeTPOB KOHLIOB 100 % 12,5 % t,
logHOM TPY6bI (AN KaXA0V 3sMepeHHon Tpy6obl)
NnameTp Tena Tpy6bl, D, <610 mm 100 % Bonbuwee ns £0,5 mm Bonbluee 13 £0,5 Mm unu
nnm £0,75 % Dy, +0,75 % Dy,
HO He Gonee +3,0 MM
NuameTp Tena Tpy6bl, D> 610 MM 100 % +0,5% D, +1% D,
HO He Gonee 4,0 MM
OBanNbHOCTb KOHLIOB TPy6bI>3, D/t < 75 R* 1,0 %, Ho He Gonee 8 MM
OBaNbHOCTL KOHLIOB TPY6bIZ, D, /t. > 75 R* 1,5 %, Ho He Bonee 8 MM
OBanbHOCTL Tena Tpyobi R4S 2,0 %, HO He Gonee 15 Mm
MecCTHbIe OTKIOHEHUs OT KPYrosow popMbl R* <0,5%D,, -
HO He 6onee 2,5 Mm
TonLimMHa CTeHkn t; < 15 mm 100 % +0,75 mm +12,5 % t.
[TonwmHa cTeHkn, 15 <t. < 20 mm 100 % +1,0 Mm +12.5 % t.
TonwmHa cTeHku, t. > 20 Mm 100 % +1,5/-1,0 Mm +10 % t., HO He Bbonee +1,6 MM
O6Las KpuBK3Ha R* <0,2% LS
IlokanbHas KpnBU3Ha R* < 1,5 MM Ha 1 M ANUHbI
[MepneHanKynspHOCTb KOHLIOB R* < 1,6 MM OT UCTUHHBIX 90°
PafmanbHoe cMeLleHVe y LBa (nasepHas R* 7 -
cBapka n CBY)
PagnanbHoe cmelleHue y LWBa (CBapka nog, R* < 0,1t HO He Bonee 2,0 MM -
brirocom)
InvHa Tpy6bl 100 % Mo TpeboBaHuU0 NokynaTens
Bec Tpy6bl 100 % —3,5 % / + 10 % HOMUMHanbLHoro Beca
! Tpe6oBaHMsA K CNMOLHOCTM M Ka4eCTBY NOBEPXHOCTU BECLIOBHLIX TPY6 — Kak Ans wrpunca (cMm. Tabn. 4.5.5.3-1).
2 OBanbHoCTb onpeaensieTcs no gopmyrsie (3.3.5-5) unm B aGCOMOTHOM 3HaYEHNN.
® Mo cornacoBaHWio 0BasbHOCTL MOXKET orpaHuymeatkes 0,6 %, Ho He Gonee 5 MMm.
* R 03HayaeT ucnbiTaHus cryyaiHo BbiGpaHHbIX 5 % Tpy6, HO He MeHee 3 Tpy6 B CMeHYy.
> Pa3smepbl Tena Tpy6bl 4OMHKHBI U3MEPSATLCS NPUBNU3UTESNILHO B CepeanHe ASMHbI TpyGbl.
L - gnuea TpyGbl.
7

TonwmMHa ¢ y4eToM CMeLleHus1 y LiBa OOMkHa ObiTb B npegenax [onycka Ha TOMLWMHY CTEHKW, Npu 3TOM HEe MEHe€
[bakTnyeckon MMHUMANbHOW TOMLWMHBI CTEHKU A5si Kaaow TpyObl.
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4.6 MATEPUAIbI TMBKUX NMOJIMMEPHO-METAJUJTMHECKUX TPYB U UX
COEAUHUTENbHbIX SNIEMEHTOB

4.6.1 OOLwme nonoXxeHus.

4.6.1.1 Bblbop maTepuanoB [OMKEH OCYLLECTBNATbCA Ha 3Tane npOoeKTUPOBaHUSA
KOHCTPYKLMM rMBKOro nogsogHoro TpybonpoBoda ucxoast u3 Heobxoammoctu obecneyeHns
ero repmMeTM4yHoOCTH, MNPOYHOCTM, HALEXKHOCTU M [AOSTOBEYHOCTU C YYETOM BO3MOXHbIX
M3MEHEHUI YCNOBUIM 3JKCMryatauMnm u CBOWCTB MaTepuarnioB Ha MPOTSXKEHUW pacyeTHOro
cpoka cnyx6bl Tpybonposoaa.

[ormkHbl BbITb yYTEHbl Takke BO3MOXHble M3MeHeHUs hopMbl rMbkux Tpy6 1 CBOWCTB
MaTepuanoB npu BCeW MNocnefoBaTenbHOCTU ornepauuin XpaHeHus, TPaHCMOPTUPOBKN U
ykrnagku Tpybonposoga ¢ ncnonb3oaHvem 6apabaHos (GyHTOB).

4.6.1.2 [Ona nonumepHo-MeTannuMyecknx Tpyb XapakTepucTuku mMaTepuanoB CroeB
TpyObl OOSMKHbI COOTBETCTBOBATb WX (PYHKUMOHANbHOMY HAa3Ha4YeHUIO W pexuMam
akcnnyaTaumm Tpybonposoaa.

Bce cunoBble crion (kapkac, paguanbHbIi CUITOBOW CIOM, OCEBOW CUITOBOW CNOWN) AOSMKHbI
N3roTaBNMBaTbCA U3 CTalnbHbIX NPOPUIMPOBAHHLIX NOMOC (B TOM YUCE C MEXBUTKOBLIM
cuenneHnem) Wwnn npoBOSIOKN. JTU Crou [AOMKHbl  obecnednmBaTb KOHCTPYKTUBHO-
TEXHONMOrMYeCKy0 NPOYHOCTb rMOKNX TPYOONPOBOAOB ANsi TPAHCNOPTUPOBKM YrNEBOAOPOLOB
npv 3aaHHOM 3KCnIyaTauMoHHOM Anana3oHe TeMnepaTyp U SKCnyaTaunoHHbIX Harpy3kax.

lepmeTusupytowme  (BHYTpeHHsis  oborouka, BHewHsis  obonodka,  nemnHep),
pasgenuternbHble  (MPOMEXYTOYHble  00O0MOYKM) M UIONSAUMOHHbIE  CNOW  AOSHKHbI
N3roTaBNMBaTbLCA U3 MNOSIMMEPHbIX MaTepuarnos.

KoHueBble (UTUHMM [OIMPKHbI  U3rOoTaBNMBaTbCA U3 CTanen, YAOBNEeTBOPSIOLNX
TpeboBaHuaM 4.4.

4.6.1.3 Bce maTepuansl, ncnonb3yemble B KOHCTPYKLUUKN TMOKOW TpyObl, OMKHbI ObITh
cepTUMLMpOBaHbl NS NPUMEHEHMST B COOTBETCTBYIOLLMX OKpyXarowen (Mopckas Boga) v
TpaHcnopTupyemon (NpupogHbIn ra3, HedTb M T.4.) cpedax B AuvanasoHe MNPOEKTHbIX
TemnepaTtyp SKCniyatauuu.

4.6.1.4 HasHadyeHue cpoka cnyxbbl rmbkoro TpybonpoBoga AOMKHO YYuTbiBaTb
Aerpagaumio MexaHM4ecknx CBOWCTB MaTepuana B Npouecce MHOrofnieTHen akcnnyataumm
Tpy©OONpoOBOAOB U NOATBEPXKAATLCHA PacHeToOM.

4.6.2 NMonumepHble maTepuanbl.

4.6.2.1 HomeHknatypa KOHTPONMpyeMbIX Perucrtpom xapaktepucTuk MONnMMepHbIX
MaTepuanos, NPUMEHSAEMbIX NPY N3rOTOBNEHUU FEPMETUINPYIOLLNX U pa3genuTenbHbIX CIOEB
rmbkon TpyObl, yCTaHaBNMBAETCS HA OCHOBAHWM KOHCTPYKUMW W Ha3HadYeHust rmbkux Tpyo
NCXOAs U3 creaytoLLero coctaBa napamMmeTpoB:

.1 MexaHu4eckue xapakTepuUCTUKN:

npeaen NPoYHOCTU NPU PacTXKEHWM;

npeaenbHoe OTHOCUTENbHOE YASIMHEHWE;

npeaen NPpoOYHOCTU NpU CxXaTum;

npeaen NPpoYHOCTU NP CABUrE;

npeaen NpoYHOCTU Npu nsrmbe;

MoAynb Ynpyroctu;

yaapHasi BA3KOCTb;

TBEpPAOCTb;

CONPOTUBMEHNE UCTUPAHWIO;

ocTaToyHasa gecopmaumsa cxaTus;

2 (pusnyeckne xapakTepUCTUKN:

NNOTHOCTb;

KO3 DULMEHT TeMnepaTypHOro paclunpeHus;

TemnepaTtypa nnaBneHus;
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Temneparypa pasmMsrdyeHus;

AnanasoH pabounx Temneparyp;

BOJOMNOINOLEHNE;

raso-/Bo4onpoOHMLIAEMOCTb;

.3 Opyrve xapakTepUCTUKU:

KoathpunumeHT TenonpoBOAHOCTY;

cTapeHue;

nonay4yecTsb;

XUMNYECKOE CONPOTMBIIEHNE K BO3LENCTBUIO OKPYXKAIOLLLEN M TPAHCNOPTUPYEMOWN cpes;

conpoTmBreHne BbICTPOor AeKoMnpeccuu;

OONTOBEYHOCTD;

aonyctumble gedektbl (HyBCTBUTENBHOCTb K HAgpesy).

4.6.2.2 Ecnu BHyTpeHHsis obornoyka rubkon TpyObl npedctaBnseTr cobon CTPYKTypy,
006pa3oBaHHyld  COBOKYMHOCTbKO  pas3HOPOAHbIX  CrlOEeB, N3roToBuUTENb  AOSMKEH
3KCNepMMeHTanbHO NoATBEPAMTb CMNOCOOHOCTL HEOQHOPOAHOrO Matepuana yaoBneTBOpSATb
TpeboBaHMAM NO YCNOBUAM IKCNyaTauum n CPOKy Cnyxobl.

4.6.2.3 [Onsa nonuMepHbIX MaTtepuanoB, 0bpasyrolmnX WU3ONSLUWNOHHbIE CrOWN TUOKNX
TpyO, AOMKHbI ObITb ONpeaeneHbl:

npegern npoYHOCTU NPU PacTSXKEHUMU;

npegeribHoe OTHOCUTESbHOE YANUHEHUE;

npegen nNpoYHOCTM NPU cxxaTuu;

MOAYIb YNPYrocTy;

NNOTHOCTb;

KO3 ULMEHT TENNONPOBOAHOCTM (B CYXOM COCTOSHUN N B BOAE);

Temnepartypa nnaeneHus;

Temneparypa pasmMardyeHus;

AnanasoH pabounx Temnepartyp;

BOAOMNOrNOLLEHNE;

O0SITOBEYHOCTb.

4.6.2.4 [ns repMeTU3MpyoLLMX MaTepranoB A0MKHbI ObiTb onpeaeneHsbi:

repMeTm3npytoLLme CBONCTBA;

Temnepartypa nnaeneHus;

AnanasoH pabounx Temnepartyp;

O0SITOBEYHOCTb.

46.25 [Ona onemMeHTOB nNnaBy4YyeCcTM [OOMKHO ObiTb OnpefeneHo BhAusHue
rmapocTaTMyeckoro cxXaTng, BOAOMOIMNOLWEHNS U NON3y4ecTu.

4.6.3 MeTannu4yeckue matepuansbl.

4.6.3.1 HowmeHknatypa KOHTPONUpyeMbIX XapaKTepPUCTUK MeTann4yecKknx
MaTtepuanos, NPMMEHSIEMbIX NPU N3rOTOBAEHUN TMBKMX TPYyD, CUMNOBBLIX CIIOEB KOMMNO3UTHbIX
rMBKMX TPpyO M KOHLEBBLIX (OUTUHIOB, COAEPXKUT CneayroLne XxapakTepuUCTUKK:

.1 MexaHuyeckue xapakTepucTUKK:

XUMUWUYECKUI COCTaB;

Makpo- 1 MUKPOCTPYKTYpY MeTanna;

BpeMEHHOE COMpPOTUBIIEHNE NPU PACTSKEHUU;

npegen Teky4yecTu;

OTHOCUTENbHOE YANNHEHME;

yaapHasi BS3KOCTb, onpedeneHHas Ha obpasuax LWapnn, ans kKoHueBbIX (OUTUHIOB
C TOJLWMHON CTEHOK Gornee 6 MM NpU MUHUMAarnbHOW TemnepaTtype 3KCnayaTtauum MeHbLue
0 °C (cm. 4.3.3.3);

TBEPAOCTb OCHOBHOIrO MeTansa u Mmetansa cBapHbIX COeUHEHWUM;

pesynbTaTbl UCMbITAHUW Ha CRAMOWMBAHME N Ha pasgady And uerbHOMEeTanm4ecKnx

Tpyo;
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MoAynb YrNpyroctu un koadpuumeHT lNyaccoHra;

OaHHble MO KOPPO3MOHHOW CTOMKOCTM NPU BO3AENCTBMN TPAHCMOPTUPYEMOMN U BHELLHEN
cpeabl (Mopckon Boapl);

OaHHbIe MO 3PO3NOHHON CTOMKOCTU NPU BO3LENCTBMM TPaHCNOPTUPYEMOK cpeabl;

KpmBasi ycTanocTu Npu HarpyxeHnn Ha BO3ayxXe N B KOPPO3NOHHO-arpeccuBHbIX cpeaax,
MOZENUPYIOLLMX TPAHCNOPTUPYEMYIO Cpedy U MOPCKYIO BoAY;

KoahpnumeHT TemnepaTypHOro pacLuMpeHns;

.2 [Opyrve xapakTepUCTUKU:

XUMUYECKMNN COCTAaB;

KOPPO3MOHHas CTOMKOCTb;

3PO3MOHHAas CTONKOCTb;

LMKIMyeckas yctanoctb/npeaes BbIHOCIIMBOCTMY;

CTOMKOCTb K BOOOPOOHO-UHOYLMPOBAHHOMY U CYIb(PUOHOMY pacTpPECKUBAHMIO.
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4.7 CTAJNIbHbIE ®JIAHLbI

4.7.1 TepMuHBbI 1 onpeaeneHus.

TpeboBaHnA HacTosLEN rNaBbl PAacnNpPOCTPAHAITCA Ha creayoLwme cTanbHble U3genvs,
NpUMeHsiEMble B KOHCTPYKLMSIX MOABOAHbIX TPyH6OnpoBoaOB:

dnaHueBoe coeAuMHeHMe — napa conpsiraeMblX hrnaHueB C YNnIOTHUTENbHbIMU
npoknagkamu, 6ontamMm vnuM WNWNbKaMn C rankamym u wanbamu, NpUMeEHseMbiMU ONS
OCYLLECTBIIEHMS MOHTaXa 4actu Tpybonposoga (nneTwu/TpybHOM BCTaBkM) MNKU NOOBOOHON
apmatypbl 6e3 cBapkum M umerowas NpUHUMNNAanNbHY0 BO3MOXHOCTb pPa3bopku M 3aMeHbl
YyacTtn TpybonpoBoaa unv apmaTypsbl;

KOHTaKTHasa (ynnoTHUTeNnbHad) MNOBEPXHOCTb — MOBEPXHOCTb (hnaHua,
KOHTaKTUpyloLwas ¢ NpoKNaZakon U MMeIoLLas, Kak NpaBuno, cneuunanbHble NPpOTOYKM NS ee
pasMeLLeHuns;

rmyxonm dnaHeu — nnockuin donaHew 6e3 LEeHTpanbHOro OTBEPCTUS, BbIMOMHSAOLLNIA
dyHKUMIO 3arnyLikm Topua Tpybonposoaa (nneTu unmn BCTaBkun) Unu NoaBOLHON apMaTypbl;

dnaHey Cc npuBapHOW WeWNKON — (pbnaHew, MMEIOLLNA BbICTYNatoLLYO U3 Tena
LUEHTpanbHYyl0  UWIMHAPUYECKYIO YacTb  (WenKy), wucnonb3yemyt Ons  NpuBapku
K Tpy6onpoBoay unv MHOMY KOMMMEKTYoLWeMy n3genuio TpybonpoBoaa KonbLeBbIM CBapHbIM
LLBOM;

NOBOPOTHLIN dnaHel — naHewl, KOHCTPYKTUBHO COCTOSILLMIA U3 OBYX OeTanemu:
BHYTPEHHEN 4YaCTW MEHbLUEro AMameTpa C LUENKOW AN MpuBapku K TpybGe n HapyXHOro
HaKWOHOro KorbLa ¢ OTBEPCTMAMM A1 GONTOB/WNUMNEK, HAAEBAEMOro Ha BHYTPEHHIOK YacTb;

aHKepHbIN dnaHeuy — dnaHey yBENUYEHHOr0 HapyXHOro AuameTpa C ABYMS
LuerKamu, KOTOpbI BBapuBaeTcsl B Tpyb6onpoBoa ABYMS CTbIKOBbIMU KOMbLEBbIMY LUBAMU U
CNY>XUT NS orpaHNYeHnsa NPOAONbHbBIX NepemMeLLeHnin TpybonpoBoaa;

nsonupyrmuwee dnaHyueBoe coefuHeHMe — naHUeBoe COeadVHEeHue,
obecneymBatoLLiee OTCYTCTBME ANEKTPUYECKOrO KOHTaKTa Mexay coeguHaeMbiMy pnaHuamm
3a CYET NPUMEHEHUS ANEKTPOU3ONALMOHHBIX NPOKIAA0K N BTYMOK;

WwapoBbln (pnaHely — cdnaHew, UeHTpanbHas 4acTb KOTOPOro BbINOMHEHa B BMAE
cdepsbl, MMeLWwen BO3MOXHOCTb NOBOPOTA OTHOCUTENbHO KOPMyCa, UMEILLEro KOHTaKTHYIO
NMOBEPXHOCTb 1 OTBEPCTUS ANS coeanHeHusa 6ontamu/wnunbkamu;

cnupanbHO-HaBuMTasa nNpoknagKka — Npoknagka, HaBuTasi U3 CTarlbHOW NEHTHI,
UMeroLLen yrnoBon Npodunb, C HaNoOMHUTENEM, MOXET MOCTaBMNATLCA C HAPYXHbIM W/Unu
BHYTPEHHUM MNSIOCKUMU YCTAHOBOYHbBIMW KOSbLIAMW;

oBanbHas (BOCbMUYronbHasa) MeTannuuyeckasa npoknagka -
npoknagka M3 cTanu, U3roToBMeHHas B BUAE KONbLa OBaflbHOr0 WM BOCbMWYrOMbHOIO
CeYeHNs1 1 umeroLLasi TBEPAOCTb HUXKE, YeM Y YNIOTHUTENbHbLIX NOBEPXHOCTEN hnaHLEeB;

rmagpaBnmyeckas ocHacTka Ang cbopku OGONTOBbLIX COEOUHEHUN
dnaHueB («rmagpaTtanT») — KOMMMEKT YNOPOB C rMapaBivyeckum npuBOAOM Ans
OOHOBPEMEHHOIr0 pacTsKeHus GonTos/Wwnunek naHLeBOro COeAMHEHUS Ha pPacyeTHYH
BEMNYNHY YCUINSA ANSA COBMELLEHUS KOHTAKTHbIX (YNNOTHUTENbHbBIX) MOBEPXHOCTEN (hNaHLEB.

4.7.2 O6Lwue TpeboBaHuA.

4721 ®naHubl u dnaHueBble COEAWHEHUS, KaK npaBwumno, [OOIMKHbl OblTb
pPaBHONPOXOAHBIMU OTHOCUTENbHO NIMHEWHOW YacTu (nNnetu, TpybHOM BCTaBKM) NOABOAHOIO
TpybonpoBoga ana obecnevyeHnss BO3MOXHOCTM €ro  MOSIHOLUEHHOW BHYTPUTPYOHOWM
ONArHOCTUKWN.

4.7.2.2 Bblbop napameTpoB hnaHLEB AOMKEH OCHOBbLIBATLCS HA COMEeTaHUn paboumx
AaBreHun n Temnepatypbl TpybonpoBoaa (TpybHOM BCTaBKM), KOTOPbIE YCTaHABNMBAKOTCA Ha
ocHoBaHuu ogobpeHHon Pernctpom npoektHow gokymeHTauum MMT (Hanpumep, knacc no
ASME B16.5/ANSI), npy1 9TOM AOMXHbl TakKe y4YUTbIBATLCA CBOWCTBA TPaHCMOPTUPYEMOW
cpenbl.
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4.7.23 To cornacoaHmto ¢ Pernctpom TpeboBaHnss K naHuam, Kak K
KOMMAEKTYIOLWNUM U34enuaM, MoryT ObiTb pacnpocTpaHeHbl Ha (raHubl, W3rotaBnmBaemMble
Kak 4acTb KOoprycoB 06opyaoBaHWs U apmaTypbl.

4.7.2.4 TpeboBaHns K naHuaMm Ha3Ha4yalTCA B COOTBETCTBUM C YPOBHAMM
3KCNyaTauMoOHHON HaAEeXHOCTM NOABOAHOro Tpybonposoaa, ykazaHHbimu B 1.3.3.

4.7.25 TpeboBaHnsa Kk TexHW4eckoMy HabniogeHuo Permctpa npu M3roToBreHUM
dnaHueB AOMKHbI cooTBeTcTBOBaTh 2.11 PykoBogcTtea MIT.

4.7.2.6 CoeguHeHue naHue OGonTamu/linunbkaMmyu, B TOM 4ucne B NOABOAHOM
NOMNOXeHUW, Ons PaBHOMEPHOro ob6XaTWsi KOHTaKTHbIX MOBEPXHOCTEN peKkoMeHOyeTCs
BbIMOMHATL C  MCMOMNb30OBaHWEM OCHACTKM Tuna «rugpatanTt». [lpy 3ToM AnuHa
bonTa/wnunbkn AofmkHa ObITb yBenuMyeHa Ha HeoOXOoAMMYK AN MNPUMEHEHUSA 3TOoro
ycTtpovictea BenuuunHy (150 — 200 mm).

4.7.2.7 Tlpyn N3rotoBneHNnN KOBaHHbLIX W NMUTLIX 3aroTOBOK AN doriaHUeB Ha OTAEeNbHOM
NpeanpuaTUN OHO AOSMKHO ObITb NpuM3HaHO Pernctpom, a 3aroToBka MMETb CBUOETENbCTBO
Peructpa o0 coOoTBETCTBUMW.

4.7.3 TpeboBaHUA K KOHCTPYKUun doraHueB.

4.7.3.1 ®naHubl OOMMKHbI W3rOTABMMBATLCA B COOTBETCTBMM C  TpeboBaHusIMMU
MEeXAYHapOAHbIX U/UNW HauMOHanNbHbIX CTaHAAPTOB M 0A00peHHON Pernctpom TexHu4YecKkom
OOKyMeHTauuu.

4.7.3.2 Matepnan Ona  WU3roToBneHus  naHUueB OOSMKEH, Kak  npasuno,
COOTBETCTBOBAaTb MPUHATON ANA NUHEWHbIX Tpyb (oTBOAOB) KaTeropum ctanu (cm. 4.5)
C ydeTOM napamMeTpoB TpaHcrnopTupyemon cpedbl. Kak npaeuno, naHubl OOSMKHbI
N3roTaBnNuBaTbCA M3 cTanum kateropum npovHoctn go PCT550(W), npu mncnonb3oBaHun
NMHENHbIX TPyO 13 6onee NPOYHOM CTanM PaBHOMPOYHOCTL OlaHLUEB AOCTUraeTcs 3a cyeT
yBENUYEHNs TOMLWUHBI LWEWKM y pasaenku nog ceapky. [pumeHeHne dnaHueB n3 6onee
NPOYHbIX MaTepuarnosB NOASIEXNUT cornacosaHuio ¢ Pernctpom.

4.7.3.3 TpeboBaHnsa K XMMMYECKOMY COCTaBy MeTanna dnaHueB, MPOKMadoK u
bonToB/Wwnunek/raek MOrytT COOTBETCTBOBAaTb HaUMOHANbHbIM W/MAN  MeXOyHapOOHbIM
cTaHgapTam, obecneymsaroLLMM NPUMEPHYIO IKBMBANIEHTHOCTb TPe6OBaHUN MO CPaBHEHWIO C
TpeboBaHuamu Peructpa k Tpybam mopckoro nogsogHoro tpybonposoaa, n ogobpeHHon PC
TEXHUYECKOW AOKYMEHTaLMM.

4.7.3.4 [nsa nogBogHbIX TPYO6ONPOBOAOB, Kak NpPaBmio, NCNOSb3YHTCS TUNbI oriaHLues,
yKasaHHble Ha puc. 4.7.3.4.

1] 2)

Puc. 4.7.3.4
OcHoBHble TUNbI thriaHUeB Ans NoABOAHbBIX TPY60ONpoBoAOB (MYHKTMPOM MoKa3aHa KOHTaKTHasi MOBEPXHOCTb):
a — rmyxon; 6 — ¢ Np1BapHOW LLIENKON; 8 — MOBOPOTHbIW; & — NMOBOPOTHBLIV C (haCOHHON TOPLLEBON NMOBEPXHOCTLIO

4.7.3.5 ®naHueBble coeguHEHWs MNOABOAHbLIX TpybonpoBoaoB (TPYyOHbIX BCTaBOK,
nneten) OOMKHbI OblTb MPOBEPEHbl Ha AEWCTBME pacyeTHbIX AaBrieHUs W TemnepaTypbl
B TpybonpoBoAe C y4eTOM BO3MOXHOrO AEeNCTBUSA OCEBbIX CUM U M3rnbaroLliero MoMeHTa,
BO3HMKAOLLMX MPU NOCTPOMKE U 3KCnnyaTaumm Tpybonposoaa. [Ans npoBepOYHbIX pacyeToB
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OOJKHbI ObITb MCNOMBb30BaHbl KOHEYHO-3NTIEMEHTHbBIE MOAENM; NO COrnacoBaHmio ¢ Pernctpom
MOryT ObiTb MCMOSb30BaHbl WHXEHEPHble METOOMKM Ha OCHOBaHWW MEeXOYHapOAHbIX,
HaUMOHarnbHbIX W/UNK OTpacneBbiX CTaHAAPTOB (CTaH4APTOB NPeanpuUaATUAi).

4.7.3.6  [JHO kaHaBKM ANSA pa3meLLeHns NPOKNaaKkn He AOMKHO BbITb rNy6Ke NnocKocTU
KpOMKM dbriaHua, B MPOTMBHOM criydae TonwuHa doriaHua unM BbiCOTa €ro LeHTparbHOro
BbICTyNa AOMMKHa ObITb yBenuyeHa, 4Tobbl cobrnioganacb MWHMMarnbHas TOMWMHa Tena
dnaHua. MNMoBepXHOCTU KaHaBKW LOIMKHbI MMETb LuepoxoBaTocTb He Gonee Ra 1,6, ecnu
B JOKYMEHTaLMN He COrracoBaHO MHOe.

4.7.3.7 llenka npuBapHbiXx pnaHuesB, BKMYas aHKepHble, [OOMKHA UMETb
LMAMHOPUYECKYIO OPMY UITM TEXHOSOMMYECKNIA YKITOH HAPY>KHOW NOBEPXHOCTU He Gornee 7°,
HeoOXoANMbBIN A58 KOBKM UK NUTbA. Pasmepsb! werkn draHueB OOMKHbl COOTBETCTBOBATb
yKkasaHHbIM Ha puc. 4.7.3.7. MNpu cBapke ¢ Tpybor 13 yrnepoancTton Unn HA3KONErmpoBaHHOM
cTanu, umeroed HOMUHaNbHYI0 TOMWUWHY CTEHKM 5 MM M MeHee, crnefyeT UCNosib3oBaTb
NPAMYK KPOMKY UIK pasgernky ¢ ManbiM Yriom.

30 — 37

w7
— my A 4B max

o

7 min

* 3HaweHUS ! OT 5 [0 22 MK BRITOMATENBHO. = BHaMeHns t Bonblie 22 MM .

Pwuc. 4.7.3.7
Pasmepbl Lwewikn npuBapHbix hnaHues

4.7.3.8 Tlpn obecneyeHun paBHOMNPOYHOCTM MaTepuanoB dnaHua u TpyoObl
MUHMManbHaa ToMwMHa Werkn dnaHua y pasgenkm OormkHa ObiTb paBHa MUHMManbHOWM
TOMLWMHE CTEHKM NpuBapusaemon Tpy6bsbi.

[na meHee NpoyHbIX MaTepuanoB draHua MUHMManbHasg TOMWMHaA LWerkn naHua y
pasgenky OofmkHa ObiTb Takon, 4ToObl Npou3BedeHue ToMWuHbl bnaHua Ha ero npegen
TekyyecTn (y pasgernku) Obiio No MeHbLUEe Mepe paBHO MPOM3BEOEHMIO TOSLWUHbI CTEHKM
Ha MUHUManbHbLIN Npegen TekydecTn TpyObl. TonwmMHa CTEHKU LWEeNKM naHua He OOMmKHa
npeBbIWaTh NOMYTOPHYK TOMLWMHY CTEHKU TPYObl, NPU 3TOM KOHCTPYKTUBHOE OhOpMIEeHMe
COedWHEHUA [OOSMKHO COOTBETCTBOBaTb OAHOMY W3 BapWaHTOB, MpPeACTaBNEHHbIX

Ha puc. 4.7.3.8.
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Pwuc. 4.7.3.8
CBapHoe coenHeHWe yTOrLLEHHON LWelkn ¢ Tpybon
(BapuaHT a sBnseTca npeanoYTUTENbHbIM)

4.7.3.9 KonbueBble CBapHble COEOVMHEHWs MNpuBapkM naHueB LOMKHbI ObITb
paBHOMPOYHbIMM C TpybonpoBogoM. B cnyvae UMKNMYECKOro 3KCnyaTauWMoHHOro
Harpy>XeHnst C BbLICOKMMW HaMpsKeHUsIMW, MOMUMO YyKasaHHoro B 4.7.3.5, Heobxoammo
NpoBOAUTbL pacHeTbl YCTanoCTHOM MPOYHOCTM UCXOAA U3 Hamboree BepPOSTHONO Harpy>XeHus
npwv 3KCnnyaTauumn B Te4EHNE HE MEHee yABOEHHOMo cpoka aKcnnyaTtauumn Tpybonposoaa (npu
OTCYTCTBMM KOHKpPETHbIX TpeboBaHun B gokymeHTaumm MIT pekomeHayetca 100 ner).
HeobxoammocTb pacyeTa onpegensercs B cooTBeTcTBUM ¢ 5.5.7.

4.7.3.10 LWaposble cnaHubl, a Takke draHubl, OTNUYHbIE OT YKa3aHHbIX B 4.7.3.4
TMNOB, Nognexar ocobomy paccmMoTpeHuto Peructpa.

4.7.3.11 Tlpoknagkun OOIMKHbI ObITb METaNNMUYeCKUMU N U3rOTOBIIEHLI B COOTBETCTBUN
€ 4.7.3.3 U3 MaTepmarnos, CTOMKNX K cpeaMm, KOTOpble TPaHCNOPTUPYIOTCS B TPYOONPOBOLHOM
cucteme, M COBMECTMMbIMW C  Matepuanamu draHueB B OTHOLUEHUM KOPPO3MOHHOIo
paspylweHnus npu akcnnyaTtauum MMT. NMpoknagkm OOMmMKHbI MMETb KadecTBO 06paboTku u
LLIEPOXOBATOCTb KOHTAKTHbIX MOBEPXHOCTEN HE XYXe, YEM Y NPUMEHSAEMbIX (DrIaHLEB.

TBepaoCTb OCHOBHOMO MeTanna npoknagok AOMmkHa OblTb Kak MUHUMYM Ha 20 HV
MeHbLUe, YeM TBEPAOCTb MaTepuana ucnonb3yembix oriaHues, HO He Bbiwe 180 HV.

4.7.3.12 Matepuan OGonrtos/wnunek, raek un wWanb [OMKEH yOoOBNETBOPATb
TpeboBaHuam 4.7.3.3 1 obecneynBaTb pacyeTHbIN CPOK 3KCNyaTaumm B MOPCKON BOAE Mnpu
HanMuUU MNOKPbLITUA U/MNN CPeaCTB 3NEKTPOXUMMYECKON 3awmTbl. BonTel, Kak npaswno,
NPUMEHSAIOTCA Ha TpybonpoBogax (nNnetsix, TPyOHbIX BCTaBkax) C paboyvm AaBreHuem
go 2,5 MlMa.

4.7.3.12.1 [pn ncnonb3oBaHMM KaToOQHON 3alLMThl TBEPAOCTb HONTOB/LLINUIIEK B LLENAX
npeaoTBpaLleHns  BOAOPOOO-UHAYLMPOBAHHOIO  pacTpeckmBaHus He AorkHa ObiTb
6onee 300 HV.

4.7.3.12.2 Tlpn wncnonb3oBaHWM OCHACTKM Tuna «rugpatant» (cMm. 4.7.2.6) no
cornacoBaHuio ¢ Peructpom BO3MOXHO YBEMWYEHME  OOMYCKAEMbIX  HaNpPsPKEHWN
6onTos/wnunek Ha 20 %.

4.7.3.12.3 Tlpn “3rotoBneHMn KpenexHolX n3gennin pesbba AomkHa ObiTb HakaTHOW,
TBEPAOCTb WNMNeK nnm 60ATOB JOIMKHA ObITb BbILLE TBEPAOCTM raek He MeHee YyeM Ha 12 HB.
TeepaocTb Wanb gomkHa 6biTb MeHbLUE, YeM TBEPAOCTb BONTOB/LLNWIEK U Faek.
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4.7.3.12.4 BonTbl, WUNUNbKX, FTAlK1 1 LLIAKOLI U3 HEPXKaBEKLWEN cTann NPUMEHMUMBI, HO
TpebytoT ahHEKTUBHOM INTEKTPOXMMUYECKON 3aLlLMThl 419 SKCNyaTaunum B MOPCKOW BOAE.

[onyckaeTtcs npyMmeHeHne 60NTOB U3 CMMaBOB HA OCHOBE HWUKENs, 3akanvBaeMblX Ha
TBEpAblA pacTBOp, MNpU YCIOBUU NPOBEAEHUS UCMbLITAHUW HA MUTTUHIOBYKO KOPPO3UID. 3TU
MaTtepuanbl JOSPKHbI UMETb nNpeaen TekyyecTu He Bobiwe 720 MMa.

4.7.3.13 Matepmnan mn3onuMpyrowmMx nNpoKnagku W BTYMOK, ChAyXawmn Kak gnsg
repmMeTMsaLmm coeguHeHUs U3onupyLwwmx dnaHues, Tak U Ana aNeKTpu4eckon n3onsaumm
obeunx vacten pnaHues, AOMKEH UMETb BPEMEHHOE COMNPOTMBIIEHNE He MeHee 260 MMa,
anekTpudeckoe conpoTueneHune He meHee 10 kOm n BogonornoieHne He 6onee 0,01 %.

47.4 TexHnyeckoe HaGnaeHUEe 3a U3roToBNeHueM ¢raHuUeB.

4.7.4.1 ®naHubl Ana MOPCKMX noaBoAHbix TpybonpoBogoB (nneter M TpyOHbIX
BCTABOK) AOMKHbl U3roTaBNMBaTbLCA NOA TeXHUYecknum HabniogeHnem Perunctpa. CepuiiHo
BbiMyckaemble dnaHubl (B konudectee 50 wT. n 6onee) nognexar TMNOBOMY 0f0OpeHuto
Peructpom B cootBeTcTBum ¢ 2.11 Pykosogctea MIT.

Mpn KM3roToBNEHUM MEHbLUEro KonudectBa driaHUeB OOHOro Tunopasmepa Mo
cornacosaHnto ¢ Pernctpom ponyckaeTtcsa pasoBoe opaobpeHve dnaHues, npu 3TOM
B HEOOXOANMBIX CIy4Yasix OOSPKkHbl ObiTb BbINOMHEHbI Tpebyemble Pernctpom ob6bembl
TMMNOBLIX UCMbITAHWMA.

4.7.4.2 CocTaB TEXHUYECKOWN AOKYMEHTaLMKW, Nogfiexallen paccmoTpernto Pernctpom
npu ogobpeHun donaHues, ykasaH B 2.11.3 Pykosogctea MIT.

Mpn TMnoBom opobGpeHun dnaHueB no opobpeHHon Pernctpom [oKyMeHTauum
N3roTaBnNuBaeTCa ONbITHLIN dnaHel (napa conpsiraeMblX (naHueB), KOTOPbIN NOOMAEXUT
KOHTPOMO N UCMbITAaHWUSM OO0 Hadana CepurnHOro npousBoacTBa B cooTBeTcTBMM € 2.11.4
PykosBogctea MIMT. Ha ocHOBaHUM pe3ynbTaToB TUMOBLIX UCMbITAHWUIA OMbITHLIX (oraHLeB
TexHM4ecKasi LOKyMeHTaunst MOXeT OblTb OTKOPPEKTMPOBaHa.

4.7.4.3 ®naHubl N3roTaBMBaOT KOBKOW UM LEHTPODEXHBLIM NIMTBEM C NOCNeayoLwen
MexaHudeckon obpaboTkon, npuyemM KoBaHble raHubl SABNATCA NPeanodTUTENbHBIMU.
AHKepHble dnaHubl  AO0MKHbI  ObITb  TONMbKO KOBaHbIMW, PEMOHT MOKOBOK CBapKOW
He gonyckaetcs. lNpumeHeHne (pnaHueB CBapHOW KOHCTPYKLMK He JonycKaeTcs.

Mo cornacoBaHuio ¢ Pernctpom ponyckaeTcs W3rotToBneHwe rnyxux naHues w3
NINCTOBOrO CTarbHOMo NpoKarta.

4.7.4.4 ®dnaHubl TepMmoobpabaTbiBalOTCA Nocne YepHOBOW MexaHn4eckon obpaboTku.
[onyckn Ha u3MeHeHMe napameTpoB TepMooOpaboTKM [OOrmKHbI cocTaensaTb: 15 °C
no TemnepaTtype Bblaepxkm 1 £20 % no NpoAOIHKUTENBHOCTY BblAEPXKKM.

O6bembl 1 rnybuHy YepHOBOW MexaHu4eckon obpaboTKn NMOKOBOK U OTNMBOK BbIOMpaloT
¢ ydyetom TpeboBaHun Y3K K ka4ecTBy NOBEPXHOCTMW.

4.7.4.5 TpeboBaHns K HepaspyLlawowemMy KOHTPOMN dnaHueB Ha BCex cTagusax
NPoOu3BOACTBA  AOSMKHbI  COOTBETCTBOBATb  TpeboBaHMAM  MeXOyHapOoaHbIX  u/vnn
HauMOHarnbHbIX CTaHAApPTOB, OA406pEeHHON PernctpoMm TeXHUYECKOM AoKyMeHTaumm n 4.8.8.

4.7.4.6 Cranb ons npom3eoacTBa cdnaHueB AomkHa ObiTb cBapMBaeMon ¢ Tpybamu,
TPYOHbIMM BCTaBKamMu, rHyTbIMWU OTBOAAaMU W/ vnn outuHrammn. CeapmBaemMocTb AOMMKHA ObITb
npoBepeHa Npu UcnbiTaHMM 00pasLIOB MOHTaXHbIX CBAPHbIX COEANHEHUA — CM. pa3f. 5.

Mpun ncnbITaHMAX Ha CBapMBAEMOCTb AOMMKHbI ObITb ONpeaeneHbl:

BPEMEHHOE COMNPOTMBIIEHNE MPU pacTAXXeHUM 06pasLLIOB, PacnofoXeHHbIX NONepeK LWBa;

TBEPAOCTb MO 30HaM CBApPHOro CoeguMHEHNS;

pabota ygapa no MeTtanny LWBa, NMHMM ChMaBfeHus, Ha pacctosHum 2, 5 n 20 mm
OT NIHUW CNNAaBMEHUS, €CN pasMepbl U3eNusa NO3BONSAT N3roTOBUTEL 0bpasLbl Ha yaap.

Kputepum nprvemkm LOrmKHbl COOTBETCTBOBaTb TpeboBaHWSM K OCHOBHOMY MeTanny
nagenus.

Paspeluaetca ncnonb3oBaTb paHee Nofy4YeHHbIe aHHbIE MO CBApMBAEMOCTU ANSA TEX XKe
MaTtepuarnoB Npu CrieayroLmnx orpaHNYeHnsX: OTHOLLEHME gnamMeTpa K TOMLWMHE 1 nnowanb
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nonepeyvYHoro Ce4YeHNsa He AOMKHbI OTNMYaTbest 6onee Yem B ABa pasa No CpaBHEHUIO C paHee
NOSTYYEHHbIMW AAHHBIMW.

4.7.4.7 Tlpn TunoBom ogobpeHun CepumnHbIX riaHUeB AO/MKHO OblTb MpPOBEAEHO
rmapocraTnyeckoe UcnbiTaHMe TMNOBOro ¢oraHua Ha NPOYHOCTb, KOTOPOE OCyLLecTBNAeTCA
nyTem cosgaHusi UcnbiTaTeNnbHOro o6bema u3 napbl ONbITHLIX hraHUeB C Npoknagkamm m
OonNToBbIM COEOMHEHMEM (MM aHKepHOro dhnaHua), NpMMbIKALWMMN ydacTkamm Tpyo u
3arnywkamn. Obume TpeboBaHus K ncnbiTaHNsaM npmBeaeHsl B 4.8.10.

MponsBoacTBEHHbIE (hnaHubl NOABepralT rmapocTaTMyeckuM UCMbITAaHUAM B COCTaBe
CMOHTUPOBAHHbLIX TPyOONPOBOAOB (MNeTen Unmn TpyOHbIN BCTABOK).

McnbiTatensHOe gaBneHne OOMKHO MpeBbliwaTth knacc dnadua no gasnexHunto (PN) He
Gonee 4em B nonTopa pasa (npu KOMHaTHoM TemnepaType). cnbitaHma npyu 6onee BbICOKOM
JaBneHun JonyckaeTca NpoBOANTE NOCHE BbINOMHEHUS cneluManbHbIX pacyeToB NPOYHOCTU
no cornacosaHuo ¢ Pernctpom.

4748 KonnyectBO KpeNeXHbiX W3Oenuin, OTOMpaeMblXx AnNs  MeXaHUYEeCKUX
ncnbiTaHUM, OOMKHO COCTaBnATb: ogHO ans naptum oo 800 wr., asa — go 8000 wrT., Tpn —
00 22000 wT., natb — ana Ooonbwux naptui. [lapTven cunTawT wU3genust O4HOro
HOMMHAarNbHOrO pasmepa M MaTepuana, OOHOM MnaBkKUM CTann WM CagkM TEpPMUYECKOWN
o6paboTkn. TpebyeTcs BbIMOMHEHNE CrneaywmX CNbITaHWIA:

1 pgna 6ontoB WM wnunek — oOnpedeneHne TBEPAOCTW, Npedena TeKy4vyecTw,
BPEMEHHOrO COMNPOTUBNEHNS, YOIIMHEHMS NOCne pa3pbiBa, paboThl yaapa Ha obpasuax ¢ V-
o6pasHbiM Hagpe3om npu Temnepatype Ha 10 °C Hke NPoeKTHOW (nocnefHee — TONbKo Ans
YyrnepoancTon U HU3KONErmpoBaHHOW cTanu). B cnyvyae HEBO3MOXHOCTU Bblpe3aTb o6pasel
Ha ygap u3 6onTta wnM WNWNbKA UCMONb3YKT creuuarnbHble MNpobbl, NOABEPrHyThie
mMogenvpytowen obpaboTke;

.2 pna raek — onpegeneHve TBEPAOCTM U UCMbITaHUS NPOOHOM Harpyskon Ha
3akaneHHou pe3bboBON onpaBke. Harpyska onpegensercs B COOTBETCTBUM C pasmepamu U
Knaccom NpoYHOCTU MaTepuana raek 1 gormkHa ObiTb yKa3aHa B TEXHUYECKOW OOKYMEHTaUuu;

3 ana wanbd — onpegeneHne TBepaoCTy.

KpuTepum npnemkmn AomkHbI COOTBETCTBOBATL KPUTEPUAM OS] COEANHSIEMbIX CTalbHbIX
Tpy6 ans MIMT Town e KaTeropmm NPOYHOCTMU.
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4.8 CTAJIbHbIE OTBOAbl N ®UTUHIN

4.8.1 TepMuHBbI 1 onpeaeneHus.

TpeboBaHna HacTosilen rnaBbl OTHOCATCA K CriegylowuMm CcTarnbHbIM - U3OenusaMm,
NPUMEHSIEMbIM B KOHCTPYKLMSAX NOABOAHbBIX TPYOONPOBOAOB ANSA M3MEHEHWUs1 HanpaBneHus
ocu Tpybonposoaa:

THYTbIW OTBOJA — KOMMMEKTyLlee usgenue Tpybonposona, nMmerowee OTHOLLEHUE
paguyca 3armba no ocu K HOMMHarbHOMY AnamMeTpy He MeHee 3 U U3roTOBfIEHHOE MMOKOWN
WHOYKUMOHHO HarpeTton GeclloBHOM unu CBapHOWM TPyOHOM 3aroTOBKW, KOTOpasi MOXET
npegctaeBnsaTb cobon Tpydy anga nuHenHon vactn MIT nnbo cneunanbHO M3rOTOBIIEHHYHO
Tpyby (3aroToBKy Ans otBoga/mother pipe);

PUTUHI — KOMMMeKTywlee wusgenne TpybonpoBoga, npegHasHayeHHoe Kak Ans
N3MEHEHMA HamnpaBfeHnsa OCK, Tak U Ana pasBeTBreHns TpybonpoBoaa, U3roToBNEHHOE M3
KOBaHbIX, LUTAMMOBAHHbLIX WX NUTbIX 3ar0TOBOK CBapKOW WU/UNn MexaHn4yeckon obpaboTkom.
K puTMHram oTHOCAT KoneHa, TPONHWUKK, NEPEXOAHMKM, 3arnyLuK/ 1 T.0.;

KONEeHO — KOMMMekTylllee usgenue TpybonpoBoga, WU3roTOBEHHOE W3 KOBaHbIX,
LUTAaMMOBaHHbIX UMW NUTbIX 3aroTOBOK, Kak NpaBuIio, MetoLee OTHOLEHNe paguyca 3armba
Mo OCY K HOMUHaNbHOMY AnameTpy He 6onee 3;

KPYTOU3OTHYTOE KOJ€eHO— KOMeHo, MMetoLLee OTHOLLEeHNe paguyca 3arnba no ocu
K HOMWHanNbHOMY AnameTpy meHee 1,5;

nepexogHWK — KOMMNMEKTywlee usgenue Tpybonposoga Ans coeanHeHus Tpyb
pasnMYHoro AnameTpa u/unu TONLWMHbI CTEHKM;

PaBHOMPOXOAHLIN TPOMHUK — TPOMHWUK, UMEIOLLNA OLMHAKOBbIE HOMUHAIbHbIE
AnameTpbl BCEX OTBEPCTUN;

NnepexogHOW TPOWMHUK — TPOMHUK C YMEHbLUEHHBIM AnameTpoM 60KOBOro npoxoaa
MO OTHOLLEHMIO K HOMUHANBHOMY AuaMeTpy raBHOro Npoxoaa;

3arnywka — geTtanb ANA nNepekpbiTMa ceveHus Tpybonposoga, npvBapuBaemMas
KOMbLEBbIM LUBOM;

BHELWHAS cTopoHa 3armba — CTeHka U3OrHyTOM YacTu OTBOAA, PacnofnoXeHHas
CO CTOPOHbI, NPOTUBOMNONOXHOW LIEHTPY 3arnba;

BHYTPEHHAA CTOopoHa 3armba — cTeHka M3OrHyTOW YacTn OTBOAA, BRMXKHASA K
LeHTpy 3arnba;

KOHL eBMWKWN — NpMBapHbIe B 3aBOACKNX YCINOBUSAX YacTu OTBOLOB, HAaXOAsLIMECH Y UX
KpaeB M M3rOoTOBIIEHHbIE M3 MaTtepuana npucoeguHsemblx Tpyb, 4To nossonseT u3bexaTb
MOHTaXXHOW CBapKu pasHOPOAHbIX MaTtepuanos NMMbo pasHbIX TOMLLMH.

4.8.2 Ob6uwue TpeboBaHus.

4.8.2.1 OTtBOAbI U PUTUHIK (Oanee, eCnun He yKasaHo cneumarnbHO — 0TBOAbI), AnameTp
n3rmba KOTOpPbIX MO3BOMSET OCYLWECTBMATb BHYTPUTPYOHOE AmarHOCTMpPOBaHWE, OOSMKHbI
OblTb BbINOSHEHLI PABHOMPOXOAHLIMW OTHOCUTENBHO FMHENHOW 4YacTu (nneTn, TpybHon
BCTaBKM) noasogHoro tpybonpoBoda Ans obecnevyeHns BO3MOXHOCTM €ro MOSHOLLEHHOW
BHYTPUTPYOHON ONArHOCTUKM.

4.8.2.2 TpeboBaHns K uUTUHram no cornacosaHnio ¢ Peructpom moryt ObiTb
pacnpocTpaHeHbl Ha Koprnyca NOABOAHOM apMaTypbl PA3fiMYHOIO Ha3HaAYeHMUs.

4.8.2.3 TpeboBaHns K OTBO4aM Ha3HA4yalTCA B COOTBETCTBUM C  YPOBHAMM
3KCnyaTauMoOHHON Ha4EeXHOCTU nogBoaHoro TpybonpoBoaa, ykasaHHbiMu B 1.3.3. B niobom
cnyyae Knacc MNpoO4YHOCTM MaTtepuana OTBOAOB AO/MKEeH ObiTb He MeHblue, 4Yem y Tpyb
NNHENHOW YacTu.

4.8.2.4  Tpn Hanu4umMm B UTUHIrax KonbLEBbIX CBAPHbIX COEAUHEHUI OHW OOIDKHbI ObITh
paBHOMpPOYHbIMM ¢ TpybonpoBogom. B cnydyae UMKNUMYECKOro  dKCnnyaTauWoOHHOMo
Harpy>XeHust C BbICOKMMM HanpshkeHnsaMM HeobXOoAMMO MNpPOBOAUTL pacyeTbl YCTanocTu
ncxoast M3 Hamboree BEPOATHOrO HarpyXeHus npy aKcnayaTauum B TEYEHWE HE MeHee
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yOBOEHHOrO Cpoka akcnnyaTaumm Tpybonposoga. HeobxoanmocTb pacyeToB onpeaensercs
B cCOOTBETCTBUM C TpeboBaHuaMM 5.5.7.

4.8.2.5 [TllpumeHsieMble npouedypbl CBapkM AOSMKHblI  MNPOWTU  KBanuduMkaumio
B COOTBETCTBMM C npaBunammu Pernctpa. [lonyckaeTca npumeHeHue paHee pa3paboTaHHbIX
npoueayp TONbKO AN CBapKX YrnepoaucTon ctanu ¢ npegenom tekydyectn no 450 MlMa.

4.8.2.6 PUTMHIM n3roTaBnmMBatoT U3 cTanu kareropum npovHoctn go PCT550(W), npu
coeiMHEeHUN MarucTparnbHblXx TPyO n3 Gornee MPOYHOM CTanu PaBHOMPOYHOCTb (PUTMHIOB
AOCTUraeTcs 3a cYeT yBeNnnYeHnsa TonwmHel. MNMpumeHeHne 6onee NpoYHbIX MaTepuanos As
N3roToBNeHnsa PUTUHIoB NOANEXNUT corriacoBaHuio ¢ Pernctpom.

4.8.2.7 TpeboBaHnsa K TexHW4eckoMy HabniogeHuo Permctpa npu M3roToBreHUn
OTBOOOB U YUTUHIOB M3NoxeHbl B 2.12 n 2.13 PykosoacTtea MINT coOTBETCTBEHHO.

4.8.2.8 VicxogHble mMaTepuanbl [Ons  U3roTOBMEHUs OTBOAOB (3aroToBka Angd
oTBoAga/mother pipe, 3arotoBku AnA OUTUHIOB M T.4.), NOCTaBMsSeMbIX MOA4 TEXHUYECKUM
HabnogeHnem Peructpa, oomkHbl umeTb CBuaetenbctBo, odopmneHHoe Peructpom, a
NpeanpuaTUsi, UX N3rotTaBnmnBatoLLme, A0MKHbl OblTb NpM3HaHbl Permctpom. MNpun HasHayveHun
TOMNLWWNHBI CTEHKM 3aroTOBKN PEKOMEHOYeTCH YYUTbiBaTb BO3MOXHOE YTOHEHUE Ha BHELLHEeN
CTOpOHE n3rmnoda.

4.8.2.9 [pn Hannumm kaToOHOW 3alMTbl NOABOAHOrO TpybonpoBoAa AOMMKHA ObITb
npoaHanuavpoBaHa COBMECTUMOCTb MaTepuarnoB OTBOAOB W (UTUHIOB C MaTepuariom
nMHenHbIX Tpy6 Ana npefoTBpalleHusi HABOLOPOXUBAHUA OTAENbHbIX 3NIEMEHTOB 3TUX
KOHCTPYKLMA.

4.8.3 TpeboBaHMsA K KOHCTPYKUUM FTHYTbIX OTBOAOB.

4.8.3.1 THyTble OTBOAblI AOJMKHbI M3rOTaBMMBaTLCA B COOTBETCTBMM C TpeboBaHMAMM
MEeXAYHapOAHbIX U/UNW HauMOHanbHbIX CTaHAAPTOB M 0A400peHHON Pernctpom TexHUYecKkom
OOKyMeHTauuu.

4.8.3.2 XuMMWYECKMA COCTaB MeTasnia rHyTbiX OTBOAOB [O/MKEH COOTBETCTBOBATb
MapkamMm TpybHbix cTtanen. o cornacoBaHuio ¢ Permctpom pgonyckaetca mogudbmkauus
XMMMYECKOro coCTaBa MaTtepmana OTBOAOB MO CPaBHEHUIO CO cTaHAapTamMu Ha TpyObl, YTOObI
nonyYnTb  YAOBMETBOPUTESbHYIO  KOMOMHAUMIO  CBaApMBaeMOCTW,  MPOKanMBaeMoCTH,
NPOYHOCTW, NNACTUYHOCTU, BA3KOCTU N CONPOTUBNEHNA KOPPO3UMW.

4.8.3.3 THyTble oTBOAbI NOABOAHbLIX TPYOONPOBOAOB (B TOM YMUCHe B COCTaBe TPYOHbIX
BCTaABOK) OOMKHblI OblTb NPOBEPEHbl Ha OEWCTBME pacyeTHbIX OaBMeHus U TemnepaTtypbl
B TpybonpoBoae C y4eTOM BO3MOXHbIX BHELLUHUX BO34ENCTBUIA, BO3HUKAIOLWMNX NPU NOCTPOMNKE
n akcnnyaTauum Tpybonposoaa. [nsa NpoOBEPOYHbIX pacyeToB OOSMKHbI OblTb MCMNOSb30BaHbI
KOHEYHO-3MeMEHTHbIE MOAENN; No corfnacosaHmio ¢ Permctpom mMoryT 6biTb MCNONb30BaHbI
WHXXEHEepPHble METOAMKN Ha OCHOBAHUM MEXAYHapO4HbIX, HALMOHaNbHbIX U/Mnn OTpacneBbiX
CTaHOapToB (CTaHO4ApPTOB NPeAnpuUATUN).

M3rotoBrneHne TrHyTbiX OTBOAOB M3 Tpyb, MpuMMEHAeMblX And JMHENHOW 4acTu
TpybonpoBoaa, 6e3 npoBeaeHNs ykasaHHbIX pacHeToB He A0oMyCcKaeTcs.

4.8.3.4 Peructp Bnpase He TpeboBaTb NpeaocTaBneHns pesynbTaToB pacyeToB, eCrn
TONLWWHA CTEHKN OTBOAA t; C BHELLUHEWN CTOPOHbI 3arnba cocTaBnseT He MeHee MUHUMAanNbHON
TONLWMWHbBI CTEHKWN NINHENHBIX TPYO thin, @ C BHYTPEHHEWN CTOPOHbI 3arnba — He MeHee

2rp—Tp

ti = tmin 2(rp—ry)’

(4.8.3.4)

roe tmin — MVHUManbHas MpOEKTHasd TonwmHa cTeHkn Tpyb nuHenmHowm dactm TpybonpoBoga € y4yeTom
npunycka Ha Kopposuio, MMm;
1,  —paauyc 3armba no ocu Tpybbl, MM;
T,  —HOMWHambHbIVA CPEedHNIA paaunyc TPYGHOW 3aroTOBKM, MM.
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48.4 TexHu4yeckoe HabnaeHMe 3a U3roTOBNIeHUEM FHYTbIX OTBOAOB.

4.8.41 THyTble OTBOAblI [OOMMKHbI W3roTaBAMBaATbLCS Ha MpPM3HaHHbIX Perncrpom
npegnpuaTtuax. o cornacoBaHuio € Permctpom B OTAENbHbIX Crydasdx gornyckaeTcs
N3roToBNeHne OTBOAOB Ha NPeanpuaTUKn, He uMeroweM npusHaHua Peructpa, npu ycnosum
OONOMHUTENbHOrO  OCYLLLECTBIIEHNA WCMbITAHWA B Mpouecce Npou3BoACTBa B obbewme,
TpebyemMom Onsi NpU3HaHNS NpeanpuaTus.

4.8.4.2 CocTaB TEXHUYECKOW AOKYMEHTaLMKM, Nogsexalen paccmoTpeHnto Pernctpom
npu ogobpeHun oTBoAOB, yKasaH B 2.12.3 Pykosogctea MIT.

Mpyn npusHaHum npegnpuaTus (M3roToBUTENSs!) OTBOAOB MO 0go6peHHon Pernctpom
OOKYMEHTaUMN MN3roTaBfMBAETCS OMbITHbIM OTBOA AN KaXgoro Tunopasmepa, KOTopbln
NoaneXxnT KOHTPOM M UCMbITaHMAM A0 Hayana npou3BoAcTBa B COOTBETCTBUM C 2.12.4
PykoBogctea MIT. Ha ocHOBaHUM pe3ynbTaToOB MWCMbITAHUMA B npouecce Mnpu3HaHus
npeanpuaTUa TEXHUYECKas AOKYMEHTaUMst MOXeT ObiTb OTKOPPEKTUPOBaHA.

4.8.4.3 THyTble OTBOAbl [OOIMKHblI W3roTaBNMBaTbC METOAOM ropsayen rmnbku,
NPUMEHEHNE XOMNOOHOMHYThIX OTBOOOB OOMNYCKaeTCd, ecrnv nractnyeckme gedopmauumn He
npesbiwatT 1,5 %.

4.8.4.4 Tpyba-3aroToBKa Ans oTBOAOB MOXET ObITb OECLLUOBHOM, UMETb OAWH UIK ABa
NPOAOSbHLIX CBAPHbLIX LLIBA.

4.8.45 TpeboBaHna Kk Tpybam-3aroToBkaM [Afil OTBOLAOB AOJDKHbI MOSHOCTBIO
COOTBETCTBOBATb TpeboBaHMAM pa3d. 4 NPUMEHUTENBHO K CTanbHbIM Tpybam, BKA4as
TpeboBaHMA K MNPU3HaAHUIO NPeanpuUATUA  (M3roToBuTeENnen), obbemam WCMbITaHUA U”
NoaTBEPXKOEHUIO COOTBETCTBUA C YYETOM YCTAHOBIIEHHOIO YPOBHS 3KCNnyaTauUoHHON
HagexHoCTn TpybonpoBoga cornacHo 1.3.3.

4.8.4.6 Tlo cornacoBaHuio ¢ Pernctpom gonyckaeTcs UCnorib3oBaHWe 3aroToBOK AMs
FHYTbIX OTBOAOB, KOTOPblE W3rOTOBMEHbl Ha MpeanpuaATUaxX, He MWMELWMX MNpPU3HaHUs
Pernctpa, HO BbiNyLeHbl Nog TEXHUYECKMM HabnogeHnem knaccudmkaumoHHoOro obecTea,
NPU3HaHHOro PerncTtpom, unm HauMoHanbHOro Hag3opHoro obulectea. [pu 3TOM cocTaB M
pesynbTaThl UCNbITAHUNA, YKa3aHHble B cepTudinkate npegnpuatus (M3rotoButens), AOMKHbI
ObITb 0006peHbl Pernctpom.

4.8.4.7 3arotoBKka ONSA THYTbIX OTBOAOB HE AO/MKHA MMETb PEMOHTOB Tena TpyObl
CBapKoW, MOMEpPEeYHbIX CTbIKOBbIX LUBOB (LUBOB KOHLIOB PYNOHOB WM FINCTOB), a Takke
KONnbLEBbIX LWBOB. 3aroToBka [OfKHA noaBepraTbCA  BU3yaribHO-U3MEPUTESNTbHOMY W
HepaspyLualoLeMy KOHTPOSIO TakK e, Kak NuHenHasa Tpyba, 3a UCKIYEHMEM KOHLIOB, ecriv
KOHLIbl OTPE3atTCs Npy N3roTOBMEHMM OTBOAA.

Bce 3aroToBkM 0N OTBOAOB MpPU UX W3rOTOBMEHUW AOMMKHbI NPOXOAUTb 3aBOACKOE
NCnbiTaHWe BHYTPEHHUM OaBNEHNEM.

4.8.4.8 B npouecce npousBoAcTBa npepbiBaHMe onepauun 3armba He gonyckaeTcs,
B NMPOTUBHOM Criydae oTBOA LOKeH bbITh 3abpakoBaH. [opsadasa npaeka (kanmbposka) nocne
rmbkKn, BKMNIOYAsi MECTHbIN HarpeB, He AOfMKHa npoBoauTbCA 6e3 nocnenyrollen MOofHon
TepMmnyeckom obpaboTku.

XonogHas npaska OoTBoAOB 6e3 nocrneaytowen Tepmmyeckon obpaboTkn paspeluaeTtcs,
ecnu nnactmnyeckme gedopmauumn npu Hen He npesbiwaoT 1,5 %.

4.8.4.9 0O6bem nCNbITaHUA U KOHTPOMS THYTbIX OTBOAOB, BKMNIOYAS PacrosioKeHne u
TMn 0bpasuyoB, OOMKEH B Npouecce Npous3BoACcTBa cooTBeTcTBoBaTh 2.12.4 PykoBoacTtBa
MIT. Ecnn He ykasaHo ocobo, MeTodbl U KpUTEpUMM MpUeMKU LOMXKHbl COOTBETCTBOBATb
KpUTEpUAM AN NMHENHbIX TpyO COOTBETCTBYHOLUMX KaTeropum MNPOYHOCTU W YPOBHS
TpeboBaHuii. NcnbiTaHUSA U KOHTPOIb NMPOBOAATCS NOCIE OKOHYaTENbHON TEpMO0OpabdoTKN.

4.8.4.10 TpeboBaHus K MEXAHNYECKNM UCTbITAHUAM AOSMKHbI COOTBETCTBOBATHL 4.8.7.

4.8.4.11 TpeboBaHns K HepaspyLLaloWeMy KOHTPOMO OTBOOOB HAa BCEX CTagusax
npovM3BOACTBA  [OOSMDKHbl  COOTBETCTBOBaTb  TpebOBaHMAM  MEXAYyHApPOAHbIX  W/Wnu
HauMOHarnbHbIX CTaHAApPTOB, 0A406peHHON Pernctpom TexXHUYeCKomn JoKyMeHTaumm n 4.8.8.
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4.8.5 Tpe6oBaHUsA K KOHCTPYKLMU PUTUHIOB.

4851 ®PUTMHIM [JOMKHbI  U3roTaBAMBATbLCS B COOTBETCTBUM C  TpeboBaHMaAMUK
MEeXAYHapOAHbIX W/WUNW HaLMOHanNbHbIX CTAHAAPTOB U 040BpeHHON Pernctpom TexHuyeckom
OOKyMeHTauun.

4.8.5.2 CnocobHOCTb (PMUTMHIOB BOCMPMHMMATb BHYTPEHHEE faBneHne AomkHa ObiTb
paBHa N Bbille, YEM Y COOTBETCTBYIOLLMX NTIMHENHbIX TPpY6. [Ansg onpeaeneHns Heobxoammon
TOMWMWHbI CTEHKM B K&XOOM CeYeHun UTUHra [OOMKHbl ObiTb MpoBeAeHbl pacyeTbl C
NCNONb30BaHMEM KOHEYHO-3NIEMEHTHOW MOAENN; NO cornacoBaHnto ¢ Pernctpom moryT 6biTb
NCNONb30BaHbl WHXEHEPHble METOOUKM Ha OCHOBaHWW MEeXAYHApPOAHbIX, HaUMOHarbHbIX
n/unu oTpacneBbiX CTaH4APTOB (CTaHO4APTOB NPeanpUATUn).

lMpoBepka MPOYHOCTM [OMKHA OCYLLECTBRATLCA MpPOBEeAEHMEM  MAPaBANYECKUX
UCnbITaHUI Kak B Npouecce NpusHaHUg NpeanpusaTus, Tak n B NpoLecce npouM3BoacTBa.

4.8.5.3 B umnuHgpuyecknx 4actsax TPOMHWUKOB M MOZOOHbBIX UM (OUTMHIOB, KOTOpbIE
UMEIT TOMLMHY CTEHKWU, BNM3KYH0 K MUHMMArbHOW TOSLWMHE CTEeHKM Tpybbl, Heobxoammo
pasHeceHWe 30H KOMbLEBbIX CBAPHbIX LUBOB M 30H KOHLIEHTpaLUUN HanpsXKeHUN, CBA3aHHbIX C
N3MEHEeHMEM POpPMbI.

4.8.5.4 PacctogHue OT pasfenku nog cBapKy OO pagnycHoro nepexoda AOSMKHO
cocTaBnATb (ecrnv pacyeTamy MeETOAOM KOHEYHbIX 3fNEeMEHTOB He MokKasaHo, u4TOo
HOMWHanbHbIE HaNPsXXeHMs B 30HE LUBa JOCTUraOTCA NPU MEHbLUEM PaCCTOAHUM) HE MeHee

3,/1t, (4.8.5.4)

rae 7, — CPEeAHUn paguyc uTuHra, Mwm;
t —cm. (4.8.3.4).

4.8.5.5 T[lpn HazHa4YeHUN TOMNLWMHBI CTEHKN OUTUHra criegyeT pykoBoacTBoBaThes 4.8.3.4.

4.8.5.6 3arnywkym [OOMKHbBI  WUMETb  annuncougHyt  ¢GOopMy € OTHOLUEHWEM
HOMMWHanNbHOro AnameTpa K rnybuHe 4:1. [lonyckaeTcsa n3rotoeneHme chepudecknx sarnyLlek
C OMaMeTpoM rofoBHOM YacTu, pasHbIM 0,9 HOMMHaNBLHOro AuamMeTpa, TOPOBbIM NEePEXoaoM
¢ pagnycom 0,085 HOMUHanNbHOro AnameTpa 1 NPsIMbIM KOHLLEBUKOM.

MuHUManbHaa ToMwMHaA CTEHKM B MOOOM MecTe 3arfyLliku, W3roTOBEHHOW U3
MaTepuana TOM e KaTeropum npoYHOCTU, YTO M NiMHeNHas Tpyba, omKkHa ObiTb HE MeHee
MUHUMAIbHOM NPOEKTHOW TOMLWLMHbI CTEHKN TPYyD NUHEnHOM YacTn TpybonpoBoaa C y4eTom
nNpunycka Ha Kopposuio.

4.8.5.7 TlepexogHVKN OOIMKHbI COCTOATb U3 KOHYCa, NPSAMbIX KOHLEBMKOB U TOPOBbLIX
nepexonoB Mexay HumuM c paguycom He MeHee 0,085 HomwuHanbHoOro Awnamertpa.
MepexogHukn 6e3 NPAMbIX KOHLEBUKOB AOMYCKAKTCH TOMbKO B Criyvae, Korga MOHTaXHas
cBapka KOHTPONMpYeTCa PEHTreHOBCKOM AedyeKkTockonuein. B mpoTMBHOM cnyyae LuupuHa
NPsSIMbIX  KOHLEBMKOB [[OMMKHA ObiTb JOCTAaTOMHOW AN yNbTPa3BYKOBOrO  KOHTPOMS
OKOJTOLLOBHOW 30HbI U MOHTaXHbIX LUBOB.

4.8.5.7.1 Yron pactBOopa KOHyca a nepexogHuka He [ormkeH npesbiwate 30°.
OTHOLLEHME HapPY>KHOTO AnamMeTpa K TOSLWMHE HU B O4HOM MECTE He JOMKHO npeBbiwaTs 100.
Mpy wnsrotoBrneHMM nepexogHuka M3 maTepuana TOW Xe KaTeropum npoYHOCTU, YTO U
coeauHsiemble TpyObl, TOMWMHA CTEHKM OOSMKHA ObITb HE MeHee Tpebyemonm ansa Tpyobl
fonbllero gnameTpa, KpomMe MNpsiMoro KoHua M paguycHOro nepexoga K HEMY CO CTOPOHbI
MEHbLUEro AnameTpa, rge oHa SOMmKHa ObiTb HEe MeHblue Tpebyemon ans Tpybbl MeHbLUEro
OnameTpa.

4.8.5.7.2 B crnyyae nsrotoBneHus nepexogHuka U3 gpyroro marepuana, MMHUMarbHas
TOMLWMHA CTEHKN B CEYEHMM t;, MM, MOXET ObITb onpedenieHa 13 ypaBHeHus

t,=—pobi (4.8.5.7.2)

U™ 2cosalRy—0,6p,]’
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rae po — pacyetHoe aaeneHue, Mla;
D; —HapyXHbIn guameTp B pacCMaTpnMBaeMOM CEYEHUUN, U3MEPEHHBIN NePNeHONKYNAPHO NPOAOSbHOMN
ocu, MM;
R, — MMHMManbHOE 3Ha4YeHne npeaena NPoYHOCTN MaTepuana nepexofHuka, Mra;
Qo — yron pacTtBopa KOHyca nepexofHuka, rpag.

4.8.5.7.3 TNepexogHVKN N3 HePXaBeLNX CTanemn JOMmMKHbl 6bITb CNPOEKTUPOBaHbLI TakUM
o6pasom, 4ToObl NoKanbHble HAMNPSPKEHUA He MPUMBOAUNN K BOAOPOLO-UHAYLMPOBaHHOMY
pacTpecKuBaHuIO.

4.8.5.8 bokoBble BbIMYyCKM paBHONPOXOAHbIX U NepexXoHbIX TPOMHUKOB N3roTaBnmnBatoT
3aLeno ¢ Kopnycom, Harnpumep LTaMmnoBKon. MNpnumMeHeHne NpMBapHbIX BblIMYCKOB NOANEXNUT
cornacoBaHuio PerMctpom B KaxaoM KOHKpeTHOM criydae. [pu 9TOM BbINYCK AOSMKEH
HaxoOuTbCS Ha CTOPOHE, MPOTUBOMOSIOXKHON NPOAOSNIbBHOMY LWUBY, €CNU Tero TPOWHWUKa
N3roTOBMEHO 13 CBApHOW TPYOHOWM 3aroTOBKM C OAHWMM MPOAOSbHBIM LLBOM.

Pagunyc KpvBU3HbBI HApY>XKHOW NOBEPXHOCTM BbiNycKka AOMKEH ObITb HE MEHEE MEHbLUEro
nm3 0,05D n 30 mm n He 6onee [0,1D + 12] mm. 3TOT paguMyc OOMMKEH OOCTUraTbCs
TEXHOMOrndeckumm Metogamm opmoobpasoBaHna 06e3 MexaHudeckonm o06paboTknm 1
Hannaskn. MMHUManNbHaa ToMWMHA CTEHKM B MecTe nepexoa, U3MepeHHasd B MIoCKOCTH,
pacnonoXeHHoW nopg yrnom 45° Kk rnaBHOMYy npoxody TPOWHUKa, AorkHa Obitb 1,5
MWHMMAaInbHOW MPOEKTHOW TOSLWMHbLI CTEHKN TPYO NMMHENHOWM YacTn TpybonpoBoda C y4eTOM
npunycka Ha Koppo3uio.

4.8.6 TexHuyeckoe HabnOeHMe 32 U3rOTOBIEHUEM (PUTUHIOB.

4.8.6.1 PUTMHIM OOIMKHbI M3rOTABNMBATLCA HA NPU3HAHHBIX PerncTtpom npeanpustusx.
Mo cornacoBaHuio ¢ Pernctpom B OTAENbHbIX Cryvasax ONyCKaeTCa U3rotoBrieHne (oUTUHIOB
Ha npeanpuaTUX, He uMmelowemMm npusHaHusa PerucTtpa, npy ycnoBuM OOMNOSTHUTENBLHOMO
OCYLLIECTBIIEHNA UCNbITaHMN B NpoLecce nNpou3BoAcTBa B obbeme, Tpebyemom Ans
NpU3HaHUA NpeanpusaTUs.

4.8.6.2 CocTaB TEXHUYECKOWN AOKYMEHTaLuMKM, nognexaien paccmoTpeHnio Permctpom
npu ogodpeHnn uTKHroBs, ykasaH B 2.13.3 Pykosoactea MIMT.

Mpn npusHaHum npegnpuaTua (M3rotoButenst) UTUHIOB MO 0fo06peHHon Pernctpom
AOKYMEHTaUMM M3roTaBNMBAETCH ONbITHbIM (PUTUHI ANSA KaXOoro Tunopasmepa, KOTOpbIN
NoaNeXnT KOHTPOMK M UCMbITAaHMAM A0 Hayana npou3BoacTBa B cooTBeTcTBUM C 2.13.4
PykoBogctea MINT. Ha ocHOBaHUM pe3ynbTaToB MWCMbITAHUMA B nNpouecce MNpu3HaHus
NpeanpuaTUS TeXHNYEeCcKas JOKyMEHTaUNst MOXET ObiTb OTKOPPEKTMPOBaHa.

4.8.6.3 VcxogHbiM maTtepuanom Ans U3roToBreHns OUTUHIOB SBRSKOTCH Ontombl,
CNUTKN, Ccnabbl, COPTOBblE MOKOBKW, MpokaT, ©OeClWOBHbIE WM CBapHble TpPyObl,
Npov3BeAEeHHbIE M3 NOSIHOCTBIO PACKUCIIEHHOW cTanu. [locTaBka 3aroToBOK ANsi (PUTUHIOB
[JOImMKHa cooTBeTcTBOBaThL 4.8.2.8.

TpyObl, cBapeHHble TBY, u cnupanbHOWOBHbIE TpPybbl B KadecTBe 3aroTOBOK AN
N3roToBNEHNSs (PUTUHIOB HE AOMYCKaTCS.

4.8.6.4 MwuHuManbHoe obGXaTue npu KOBKE B MPOLECCE W3rOTOBIEHUST (DUTUHIOB
OOJIDKHO cocTaBnATb 4:1.

Mpy ncnonb3oBaHMM NUTbA ANS U3rOTOBMEHNUS PUTUHIOB OTIIMBKA AOSMKHA COCTOATb U3
MeTanna ogHoOW NnaBky U NoANexXaTtb criegyowmum Bugam TepMoodpaboTku: romoreHnsawnmm,
HOpManu3auumn U CHATUN HaNPSXKEHUA UM TOMOreHM3aLmmn, 3akarnke ¢ OTMYCKOM.

[opAYylo LUITAaMMOBKY YrnepoancTon U HU3KOMErMpOBaHHOM CTany Npu U3roToBfEeHUn
dutnHros nposogaT npu temnepatype Hmke 1100 °C. Ecnu gobasneHbl MUKponernpyrowmne
anemMeHTbl, NpegoTBpallalome pocT 3epHa (Hanpumep, TuTaH), TemnepaTtypa ropsyemn
LTamMNoBKM MoOXeT 6bITb yBennveHa go 1150 °C.

[opauas wWTaMnoBKa HepxaBewwen cranu nposoauTcs B uHTepBane ot 1000
0o 1150 °C.
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4.8.6.5 [lpogonbHble cBapHble LWBbl (UTUHIOB AOSMKHbI ObiTb  ABYCTOPOHHUMM
B TEXHUYECKN BO3MOXXHOM 06beme, nodknagHble KonbLa He UCNonb3yloT. Bce cBapHble LWBbI
OOJIMKHbI UMEeTb MonHoe nponnasneHue. NpuxeaTtodHble WBbl A0MKHbI ObiTb YAaneHbl nepea
Tepmuyeckomn obpaboTKON.

4.8.6.6 T[locne cBapku paspellaeTca MpoBOAUTb JOKanbHYylD TepmoobpaboTky
C MOMOLLbIO MNEePEHOCHbIX HarpeBaTerien anekTpoconpoTuBneHus (MaTtoB) WKW UHbIM
cornacoBaHHbIM cnocobom, nNpy 3ToM obpabaTbiBaeTCcs Nosioca BAOSMb BCErO LUBA LUMPUHON
He MeHee nATUM MakcMMarbHbIX CBapuMBaeMblX TOMWMH MaTepuana. Wcnonbsyetcs
Tennons3onsauus, LWMpUHa KOTOpoKr JormkHa BblTb JOCTAaTOYHOM, YTODbI Ha Kpasx TeMmnepaTypa
Obina He Bbiwe 300 °C.

4.8.6.7 ®PutnHrn TepmoobpabaTbiBalOT nocne YepHOBOM MeXaHU4eckon o6paboTKu.
O6bembl M rNybuHy 4YepHOBOM MexaHudeckor o6paboTkM MNOKOBOK W OTNMBOK nepeq
Tepmuyeckon obpaboTkon BbIGupaloT ¢ ydeTom TpeboBaHun Y3K K KOHTpoOnmMpyemoun
NOBEPXHOCTMW.

4.8.6.8 Topubl OUTUHrOB AOMKHbI ObiTb 06paboTaHbl nopg cBapky. KoHCTpykums
CBapHOro coeAMHeHMs1 JOIpkHa obecneuvBaTb NNaBHbIM - Nepexog K MmeTanny
NPUCOEeaNHAEMON NUHENHON TPYObI C yriom conpsXeHusa He 6onee 30°. [Npu n3rotToBNeHnn
PUTUHIOB N3 MeTasnsia MeHbLUEN KaTeropumn NPOYHOCTU KOPNYyC OUTUHIA UMEET YBESTUYEHHYIO
TOMLWMHY, NO3TOMY Yy TOPLOB TpebyeTcs M3roToBMEHWE NAcoK (CKOCOB) Takke C YrNoM He
oonee 30° k Teny ouTHHra.

4.8.6.9 0OO0bemM UCNbITAHUA U KOHTPOMNSA (PUTMHIOB, BKIKOYAs PacnoONnOXeHWe u Tun
o6pasuoB, AOMKEH B npoLecce npousBoacTBa cooTBeTcTBoBath 2.13.4 PykoBoactsa MIT.
Ecnu He yka3aHo 0co60, MeToAbl 1 KpUTEPUM NPUEMKM LOITMKHbI COOTBETCTBOBATb KPUTEPUAM
ONA NUHEeNHbIX TPyO COOTBETCTBYHOLUMX KAaTEropuMm MNPOYHOCTU U YPOBHSA TpeboBaHuM.
McnbiTaHnst 1 KOHTPOMb NPOBOASATCS NOCIE OKOHYaTeNbHON TepMo0oOpaboTKw.

4.8.6.10 TpeboBaHns K MEXAHNYECKNM UCMbITAHUSAM OOIMKHbI COOTBETCTBOBATHL 4.8.7.

4.8.6.11 TpeboBaHns Kk HepaspyLlalOWEMy KOHTPOMKO OTBOOOB HAa BCEX CTagusix
NPoOu3BOACTBA  [AOSMKHbI  COOTBETCTBOBATb  TpeboBaHMAM  MeXayHapOoaHbiX  u/vnn
HauMOHarnbHbIX CTaHAAPTOB, 0A06peHHON PerncTtpom TexHmyeckom gokymeHTauum n 4.8.8.

4.8.7 TpeboBaHMA K MeXaHU4YeCKMM UCTIbITaHUAM OTBOAOB U (PMTUHIOB.

4.8.7.1 WcnbitaHna Ha 3arnb (cMm. pasg. 3 npunoxexus 4).

McnbiTaHnsa Ha nuueBon 3armb nNpoBOAAT Ha MOSIHOTOMWMHHBLIX obpasuax 6e3 npaeku
C YCUSIEHMEM CBapHOro LWBa, CHATbIM 3anognuuo ¢ obenx CTOpoH. lNMpu TOMWMHE CTEHKU
Bonee 25 MM gonyckaeTcs UCNonb3oBaTb 06pasubl TOMALWMHON 25 MM.

Mpn yrne 3armba 180° Ha pacTAHYTON MOBEPXHOCTU B MeTanmne LBa He [onycKakTcs
HagpbIBbl 4NMHHEE 3 MM, B OCHOBHOM MeTanne n 3TB — He anuHHee 3 MM u He rnybxe 12,5 %
HOMWHaNbHON TOMLWMHbI CTEHKN. Ha GOKOBbIX MOBEPXHOCTAX 06pa3ua AonycKaTCs HaapbiBbl
[0 6 MM.

dnameTp onpaBkn JOMKEH COCTaBNATbL He Bonee

1,15ID
Dy =t (0,2exp(—0,0013Rt0'5)1D—t N 1)’ (4.8.7.1)

roe t  — TOoJIWUHA CTeHKU, MM;
ID — BHYTpPEHHUI AuameTp 0TBOAA B MecTe oTbopa 06pa3uoB, MM.

4.8.7.2 KOppO3MOHHbIE UCMBITAHUA Ha CTOMKOCTb K CyNb(UOHOMY pacTpecKMBaHUIO
nog, HanpskeHnem (CM. Takke pasg. 4 npunoxeHus 4).

Wcnbitanns nposogatca no ctaHgapty NACE TM 0177, pactBop A (pacteBop B no
cornaweHuio), BpemMs Bolaepxxkun 720 4, HanpsixxeHns 0,85 MUHMMaNbHOrO rapaHTUPOBAHHOIO
npegena Teky4yecTu.
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Mpoby oTbupaloT OT MecTa, MNOoABEpraBLIEroCA HauMbOMbLIEMY PAaCTSHKEHUMIO NpwU
nsrotosneHnn. M3 Hee wnsrotaBnmealoT Tpu obOpasya B NPOAOSNIbLHOM HarnpasneHuw,
OT BHYTPEHHEN MOBEPXHOCTU CTEHKW, NpaBka paspewaeTtcd. [ns OTBOAOB M3 CBapHbIX
TPYOHbIX 3aroTOBOK OTOMPatOT AOMNOMHMTENbHBLIE NPOOLI NOMNepek LWea Co LWBOM NocepeamnHe.

O6pasupbl AN UCNbITAHMA Ha YETbIPEXTOYEYHbIN MU3rMG OOMKHbI UMETb pa3mepbl He
meHee 115 mm (gnmHa) x 15 MM (WwnpuHa) x 5 MM (TonwunHa).

PacTtaHyTas noBepxHoCTb 06pasLoB Nocrne UcnblTaHNs JOSMKHA ObiTb UccrnegoBaHa noja
Mukpockonom ¢ yeenudeHnem 10X. JlioOble HagpbiBbl U TPELMHbI Ha pPacTAHYTOMN
noBepxHOCTM 0bpasua 03Ha4YaloT HeYAOBNETBOPUTESNbHBIN pe3ynbTaT, eCriv He NoKa3aHo, YTo
OHW He ABNATCA CneacTBMeM BO34enNCcTBuUs Ccynbduaa.

4.8.7.3 KOppO3MOHHbIE UCMbITAHUA Ha BOOOPOAHO-UHAYLUUPOBAHHOE/CTYNeH4YaToe
pacTpeckmBaHue (CM. Takke pasd. 5 npunoxexus 4).

WUcnbitannsa npoeoasitca no ctaHgapty NACE TM 0284, pacteop A, Ha nNpogonbHbIX
obpasuax, OTobpaHHbIX B MecCTax, MNOABEpraBLUMXCA HaMOONbLUEMY PACTSXKEHUO MNpU
n3rotoBneHnn. [ns cBapHbiXx OTBOAOB UNK (UTMHIOB 06pasubl Takke Bbipe3atoT nonepek
WBa, LWOB B LIEHTpe paboyeln yacTu.

TpeboBaHusa K cpedHen BenMMYMHE napamMeTpoB MO TPeM LwWindam, Bbipe3aHHbIM U3
ob6pasua, UCnbiTaHHOro B pacTBope A: YyBCTBUTENBHOCTb K 06pa3oBaHmto TpelmnH CSR < 2 %,
nokasarenb AnuHbl TpewmH CLR < 15 %, nokasaTenb wnpuHbl TpewyH CTR < 5 %.

4.8.7.4 VcnblTaHNA Ha KOPPO3UID HEPXXAaBEIOLLLEN CTarnw.

MeTann oTBOAOB C cogepxaHnem xpoma 25 % nognexnTt UcnbiTaHNAM Ha NMUTTUHIOBYIO
koppo3uto no crtaHgapTty ASTM G48, 4t0o0bl noaTBepauTb, 4YTO  MPUMEHSAEMbI
NpPOV3BOACTBEHHbIN nNpouecc obecneynBaeT MNpUemMneMyld MUKPOCTPYKTYpy. WchbiTaHve
OOIMKHO ObITb BbiNOHEHO npu 50 °C, BpeMs ucnbitaHus 24 .

4.8.8 Tpeb6oBaHusA K Hepa3pyLualoweMy KOHTPOS0 OTBOAOB U (PUTUHIOB.

4.8.8.1 Yucrtora 00paboTkM MNOBEPXHOCTEW [OIMKHA o0becneynTb BO3MOXHOCTb
OBHapy>XeHNs NOBEPXHOCTHbIX AedekToB, Npu Heo6Xo4MMOCTM NOBEPXHOCTb AOMKHa ObiTb
oyulLleHa nepen NpPOBeAEHMEM KOHTPONSa w/vnn noarotoBrieHa Ansa nposegeHua Y3K
B COOTBETCTBMM C TpeboBaHMSIMU COOTBETCTBYIOLNX CTaH4aPTOB.

BuayanbHbIn OCMOTP BCEW BHELUHEN MOBEPXHOCTU OTBOAOB U BHYTPEHHEN NMOBEPXHOCTH
B TEXHMYECKN BO3MOXHOM OOBbEME Ha Hanuume pacCnoeHun, TPEeLuH, LapanuH U gpyrux
OedeKkToB NPOBOAMTCS Kak A58 MMHENHbIX TPYD 1 UX CBapHbIX COeANHEHWIA.

4.8.8.2 CaapHble wBbl koHTponupytoT PK unu Y3K B o6beme 100 %, kKpome LiBOB
CBapHbIX 3aroTOBOK, HEe Ae(OPMUPOBaHHbIX NMPU U3roTOBMEHMN OTBOAOB, €Cnv nocnegHue
ObIN NpOBEpPEHbI Ha CTaAMM 3aroTOBOK.

4.8.8.3 Tlocne o6paboTkm Topubl U KOHUbI 0TBOA4A Ha paccTodHnn Ao 100 MM OT HuX
KOHTPONMPYIOT MNOBEPXHOCTHLIMW MeToA4amMu Hepaspyluarowero KoHtpons. [edekramu
CUMTalOTCA NOKa3aHUsA 1 paccnoeHus 6onee 6 MM B OKPY>KHOM HarnpaefeHun.

[na oteogoB nonoca wupuHorn 50 MM y kaxgoro Topua koHTponupyetcs Y3K Ha
paccnoenus. [lecbektamm cunTaroTcst paccroeHnst 6oree 6 MM B OKPY>KHOM HanpasleHUM Unm
nmetome nnowaas 6onee 100 mm2.

4.8.8.4 3oHbl Tena OTBOAOB, MNOABEPrHYTble pPACTSXKEHUIO NpPU  MPOM3BOACTBE,
KOHTPONMPYIOT MOBEPXHOCTHBIMW METOAaMWU HepaspyLlualwero KoHTponsa. Bce TpeluHbl,
CKIaZikn, paccrioeHns 1 oKpyrible nokasaHusa pasamepom 6onee 3 mm B Ntobom HanpasneHun
OOJIDKHbI KrnaccudunumpoBaTbCa Kak gedekTbl U OMKHbI OblTb OTPEMOHTUPOBAHDI.

4.8.8.5 [lo cornacosaHuto npoBoadat Y3K Ha Hanunume nonepeyHbix AedekToB u
paccnoeHnn pacTaHyTbiX 30H OTBOLOB.

4.8.8.6 TOnNWWHY CTEHKM N3MEPSAIOT YNbTPa3BYKOBbIM TOSLLMHOMEPOM B JOCTATOHYHOM
KONn4ecTBe TOYEK.

4.8.8.7 VYrnosble pasmMepbl OTBOAOB MNpU pasMepHOM KOHTpone paspeLuaeTcs
onpeaensaTb BblYUCIIEHMEM NO JIMHENHbIM pasmepaM. OTKIOHEHUEe OT KpyroBon opMmbl
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BbIYUCNIAIOT KaK OTHOLLEHME pPa3HOCTM HaMbonbLLEero 1 HaMMeHbLLEro ANaMeTpPOB B CEYEHUN
K HOMUHarNbHOMY AnaMeTpy, BblpaXXeHHOe B NpoLeHTax.

4.8.9 PeMoHT neceKkToB OTBOAOB U (DUTUHIOB.

4.8.9.1 PeMOHT MOBEPXHOCTHbIX [OedEKTOB, BbISBMEHHbLIX MNPU HepaspyllawLiem
KOHTpONe, MNpOBOAMTCA 3a4MCTKOW MpW YCNOBMM MNMaBHbIX NepexogoB u cobnogeHun
TpeboBaHMSA K MUHUMAaNbHOW TOMLWWHE, KOTOPas KOHTPONMPYETCS yNbTPa3ByKOBbIM METOLAOM.
Bce OTpeMOHTUPOBaHHbIE 3a4YMCTKOM 30HblI AOMKHbI OblTb MpPOBEpPeHbl MOBEPXHOCTHLIMU
MeTo4amMKn HepaspyLlaroLero KOHTpona Ans NoATBepXKAeHWUs NOMHOro yaaneHus nedekTos.

4.8.9.2 PeMOHT gedeKkToB Tera OTBOAOB U (PUTUHIOB, a Takke MX CBapHbIX LUBOB
C NpYMEeHeHneM CBapKu He JornyckaeTcs.

4.8.10 FmppaBnuyeckue ucnbiTaHUs OTBOAOB U (PUTUHIOB.

4.8.10.1 TopueBble 3arnylwkn M npodee BpeMeHHoe 00OopyAoBaHWE AN UCMbITaHMSA
OOIMKHbI ObITb pa3paboTaHbl, M3roTOBIIEHbI M UCMbITaHbI, YTOObI BblAEPXaTb MakCMManbHoOe
JasneHne npu ucnbiTaHum (cMm. 8.6.4) M B COOTBETCTBUM C MEXAYHAPOOAHbIMU  WU/Unn
HauMOHanbHbLIMK CTaHA4apTaMu.

CBapHble LWBbl He [JOMKHbl WMETb MOKPbITUSA, OKPackM WnuM  3awuTbl, ecnu
3annanupoBaH 100 % BuM3yanbHbIA KOHTPONb NpW rugpoucnbiTaHun. Hanuume ogHoro
TOHKOrO Cros rpyHTOBKM 4OMYyCKaeTCs Mo CornalleHunto.

CBapHble LWBbl MOTYT UMETb MOKPbITUE UK OKPaCKy, ECNN KPUTEPUIA MPUEMKN OCHOBAH Ha
BENUYNHe aaBneHuns.

4.8.10.2 Cnepgytowme TpeboBaHMA NPUMEHAIOTCA K UHCTPYMEHTaM U UCMbITaTeNbHOMY
obopynoBaHMO,  KOTOpble  AOMKHbl  obnagatb  AEWCTBYRLWMMM  KannbpoBOYHbIMU
cepTudrkaTaMmm ¢ ykazaHMeM COOTBETCTBYIOLLUMX CTaHOApPTOB, He cTaplue 6 MecAues:

AaTYNKM  OaBNeHMs LOMKHbl MMETb amMnnuTygy MuHumym B 1,25 pasa 6Gonblie
ncnbiTatenbHOro AaBneHust, norpewHocts MeHee 0,01 Mla;

YCTPONCTBA M3MEPEHNS U 3anncK TemnepaTypbl 4OMKHbI UMETb MOrpeLIHOCTb He 6onee +2 °C;

perncTpupyrowine yCTponcTea AaBreHns 1 Temnepatypbl JOSDKHbI NO3BOMNATL CTPOUTb
anarpammy HarpyXeHus 3a Bce BpeEMS UCMbITaHWS.

4.8.10.3 WcnbiTaTenbHasa cpega — npecHas UnNn cneumanbHo obpaboTaHHas Mopckasi
Boaa. [Npouenypa 3anvekmn AOMKHA rapaHTUpoBaTb 06pa3oBaHNe MUHUMArbHbIX BO3AYLIHbIX
KapMaHOB.

4.8.10.4 TlloBbilleHne p[aBneHus cregyetr nposoauTb nocteneHHo o0 90 %
ucnbiTatensHoro gaenenud. MNMocnegHune 10 % A0 UcnbITaTeNbHOrO AaBNEHUA OOSMKHbI ObITh
OOCTUrHYTbl MPW  MOHWXKEHHOW CKOPOCTW, 4TODObl rapaHTMpoBaTb, 4YTO AaBfieHWe npu
ucnbiTaHUKU He NpeBbIeHo. MNepen Bel4EPXKKOM NPy UCMbITaTeNbHOM AaBreHnn TeMmnepartypa
W OaBrieHMe OOMMKHbI cTabunmnanpoBatbes (CM. Takke 8.6.4).

McnbiTaTtenbHOe OaBneHMe [OOSMKHO COOTBETCTBOBaTb  0400peHHoM Peructpom
OOKyMeHTauun.

Ecnu kpuTepuin Nnpnemkn 0CHoBaH Ha HabMAEHUN M3BMEHEHWI AaBREHNs, 00 UCTbITaHNA
cnefyet paccuuTaTb BNUgHWE TemnepaTypbl Ha UCTbITaTerbHOEe AaBrieHne. YCTponcTea asns
NU3MepeHns TemnepaTtypbl, €CnNn MNPUMEHAIOTCS, OOKHbl OblTb MOMeELLeHbl OnM3Ko K
nCnbITYyeMoMy OOBLEKTY, M pacCTOsSHME MeXay YCTPOMCTBaMM OOIMKHO 6GasmpoBaTbCs Ha
ONbITHBIX JAHHbLIX MO TEMMNEpPaTypPHbIM rpagneHTamM B UCNbITYEMOM OO bekTe.

4.8.10.5 [Ona rmuapocTtaTU4EcKoro WCMNbITaHUA OTBOLAOB W (PUTUHIOB NPUMEHSIOTCH
cnefyowme NpoaoPKUTENbHOCTU BbIOEPXKKN LaBMEHUS:

korga Kputepunm npuvemkn 6asmpyetca Ha 100 % BM3yanbHOM  KOHTpone,
NPOAOCIMKNTENBHOCTb BbIAEPXKKN NPWU UCNbITATENbHOM AaBfeHNN AOMmKHa ObiTb 4OCTAaTOYHON
ans 100 % Bm3yanbHOro KOHTPOMs, HO HE MeHee 2 Y;

Korga Kputepuin npuemkn 0asmpyeTcs Ha KOHTpone LaBreHusl, MPOAOIMKUTENbHOCTb
BbIAEPXKKN NPU UCNbITATENbHOM AaBMNEHUM OOIMKHA ObiTb HE MeHee 2 \.
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Mpn rmapocTaTMyeckom ucnbiTaHum cOOpPOK, Hanpumep TPYOHbIX BCTABOK UNW nneTen,
BpeMs BblAEPXKKM NPU KOHTPOMe AaBneHust OMMKHO ObiTb yBENUYEHO 4O 8 4 B 3aBUCKMMOCTU
OT MCNbITyemMoro obbema.

4.8.10.6 VcnonbayloTca criegyroLlmne Kputepun:

100 % BU3yarnbHbIN KOHTPOSTb HE JOMKEH BbISBUTb HUKaKNX Teveln (Hanpumep, B CBapHbIX
wBax, onaHuax), 1 gaBfeHne He OOSMKHO 3a NEepMOoA BblOePKKM ynacTb 6onee yem Ha 1 %.
OTOT KpUTEPUI NPUMEHUM TONBKO B CIly4ae, Korga OTCYTCTBYET PUCK HEOOHaPYXKEHUS Teuu.

100 % KOHTpONb OaBrfEeHUs, Koraa 3a BPeEMS BbLIAEPXKKW OaBNEHWE He MOHWXKaeTcs
HWke 99 %, a KpMBasa AaBfeHNsa B TEYEHME BbIAEPXKKN COOTBETCTBYET OXXMAAEMON C y4ETOM
N3MEHEHMWI TEMMNEepPATYpbl N JABNEHUS BHELLHEN Cpeabl.

4.8.10.7 WHble  Benun4YuHbI UCNbITaTeNIbHOr0  AaBneHus  MPUMEHSAIOT, Korga
KOMMMEKTyoWmne u13genusa  nocTaBnslTcs € TpyOHbIMM  nepexogHukamu.  Torga
ucnblTaTenbHOE AdaBfeHWe He MOXeT ObiTb Gonblue BenuuMHbl, cooTBeTcTBytowen 95 %
MUHUMAnNbLHOrO npegena TekydecTn TpyOHbIX nepexogHukoB. Ecnu 3Ta BenuumHa
HegocTaToyHa Ana  NpueMKW, TMAPOUCNbITaHUS  criegyeT nNpoBOAUTb OO  MpuBapku
nepexoaHukoB. LLIBbI NpMBapkn NepexogHMKOB B 3TOM Crlydae UCMbITbIBAKOT NOCIe MOHTaxa
Tpybonposoaa.
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5 CBAPKA

5.1 OBLWME NOJIOXKEHUA

5.1.1 TepMuHBbI 1 onpeaeneHus.

CBapuBaemMoCTb—CNOCOOHOCTbL MaTepmana K BbiNOSIHEHMIO KAYECTBEHHbIX CBAPHbIX
COeWHEHUN C onpedeneHHbIMM napamMeTpaMmyM U HasHadyeHueM, MoATBepxJaemas
KOMMIIEKCOM UCNbITaHNN 06pa3L 0B CBApPHbIX COEANHEHNIA.

MHxXeHepHasa oueHka kpuTudHocTm pgecdekta (ECA, Engineering
Critical Assessment) — pacyeTHas npoueaypa ctaHgapTta BS 7910 no onpegeneHuto
AONYyCTUMBbIX AedeKTOB MpU CBapke Ha OCHOBaHUM MEXaHWKM paspyLUeHWs, B TOM 4ucre
C NPUMEHEeHNeM cneunanmaMpoBaHHOIro NPOrpaMMHOro KOMMekca.

ABTOMaATM3NpOBaAHHbLIN ynNbTpa3BykoBoW KoHTponb (AY3K)
aBTOMATM3MPOBAHHbIA CNOCO6 yNbTPa3BYKOBOrO KOHTPOSMS, MNO3BOMAKOWMNA onpeaensTb
ONVHY, MyOnHy n BbICOTy aedekta (Hanpumep, metogbl ToOFD u dasmpoBaHHON aHTEHHOW
peLLeTKn) U Ncnonb3yeMblin Ans HepaspyLlaloLwero KOHTPONSA CBapHbIX LLBOB C KPUTEPUSIMU
OLEeHKM Ha ocHoBaHun ECA.

5.1.2 OO0BbEeKTbl TeXHUYECKOro HaonaeHus.

5.1.2.1 TpeboBaHus HACTOSLLLErO pa3aeria pacnpoCcTPaHATCA Ha CBapKy KOHCTPYKLWNA
CTanbHbIX NOABOAHbLIX TPYOONPOBOAHbLIX CUCTEM, NOASNEXALLUMX TEXHUYECKOMY HabnoaeHuo
1 ocBMAETENbCTBOBAHMIO PErncTpomM Ha CTagmnsix u3roToBNEHNUsI CTanbHOMo NpokaTa Ans Tpyo,
TpyOHOM npoaykumu, Yyknagkm (MOHTaxa) TpybonpoBoga, a Takke W3roTOBIIEHMS
n3aenuin/cbopoyHbIX eauHnL, Ana TpybonpoBoaoB, BKIHOYAsh PEMOHT C MPUMEHEHNEM CBapKM
N KOHTPOSib KayecTBa CBapHbIX COEAMHEHWW, cornacHo TpeboBaHUSAM COOTBETCTBYHOLLMX
pasgenos Npasun MIMT.

5.1.2.2 [lpu BbINONHEHMM pabOT MO M3IrOTOBMEHUIO CBapHbIX TpyO UM cBapke
TpyOOnpoBOAOB M M3Oenuin Ans NoABOAHbLIX TPAHCMOPTHLIX CUCTEM LOMXKHbI BbINOMHATLCA
TpeboBaHus yactn XIV «Ceapka» [MpaBun knaccndumkaumm n noCTpovkM MOPCKMX CYyOO0B U
yactn Xlll «Capka» lNMpaBun knaccugukaumm, nocTporkn n obopyaosanus MNBY/MCI1 B Town
4YacTun, HACKOMbKO 9TO NPUMEHMMO C y4eTOM TpeboBaHMIn HACToSLLErO pasaena.

5.1.2.3 TexHun4yeckomy HabnogeHuto Pernctpa noanexat (cMm. Tabs. 5.1.2.3, B KOTOPOW
3HAKOM «+» yKa3aHbl OCyLLlecTBNsieMble Pernctpom cragum TexHmyeckoro HabnogeHns):

UCNbITaHNMA Ha  CBApMBAEMOCTb  JIMCTOBOrO  CTanbHOroO  npokata  (wTpunca),
npegHasHa4YeHHOro A5 U3roToBIEHNsI CBapHbIX TPYO, 1 6eCLLOBHLIX TPYD, NpOBOAUMbIE C LIENbIO
onpeaeneHns YpoBHsi Ka4ecTBa CTanm Kak OCHOBHOMO MeTarnna Ans ee Jonycka K Npou3BoACTBY;

TEeXHOnorm4yeckme npoueaypbl CBapku Npu NpoM3BoACTBE CBapHbIX Tpy6;

Tabnuua 5.1.2.3
TexHn4eckoe HabnrogeHue Perucrtpa 3a npoueccamm ceapku MNT

CTapusa TexHuyeckoro HabnogeHns
Peructpa

CBapuBaemMocTb
OCHOBHOIO
meTanna

OpobpeHne
TEXHOMNOMMYECKNX
NpoLEeCccoB CBapKM

npoAonbHbIX/
cnvparnbHbIX LLIBOB
cBapHbIX TPy6

OpobpeHne
TEXHOMNOTNYECKMX
NpoLEeccoB CBapKM

1 nonyyexHve
naHHbIx ans ECA

CTBIKOBbIX
KOMNbLEBbIX LUIBOB

MpounsBoacTBEHHAs

cBapka ¥ KOHTpornb

KayecTBa CBapHbIX
CoeNHEHUI

OpobpeHne
CBapOYHbIX
marepuanos
(cm. 5.1.2.5)

ATTecTauusi
CBapLL1KOB

M3roToBneHne NMCTOBOro npokarta
(wTpunca)

MaroToBnexne Tpy6:

6eCLIOBHbIX

CBapHbIX

Yknapgka (MoHTax) Tpybonposoaa co
CBapKOM CTLIKOBbIX KOMbLIEBbIX LLIBOB

PeMoOHTHbIE CBapHble WBbI
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TEXHONorm4eckMe npoueaypbl CBApKU CTbIKOBbIX (MOHTaXHbIX) KOMbLEBbIX CBapHbIX
coednHeHUn nNpu yknagke (MoHTaxe) Tpybonpoeoaa;

npoueaypbl HepaspyLUalLWero KOHTPOMsS CBapHbIX COeQUHEHUIA U HOPMbI Ae(eKTHOCTH
CBapHbIX COeANHEHNI, BKMNOYada ee pacyeTHble napameTpbl Ha ocHoBaHun ECA (nocnegHee
TONbKO ANsl CThIKOBbIX KOSbLEBbIX LLBOB);

npoueaypbl peMOHTa CBapHbIX LLBOB;

aTTecTauns CBapLUUKOB;

ofobpeHne cBapOYHbIX MaTepuasnos.

5.1.2.4 Tlo pesynbTataM TEXHMYECKOrOo HaAbMAEHUs Ha yKasaHHbiX B 1abn. 5.1.2.3
cragusix, Pernctp odopmndgeTr cBugeTenbcTBa B COOTBETCTBMM €  HomeHknaTypon
TexHuyeckoro HabniogeHusa 3a MIIT (cm. 1.6 PykoBogctBa MIT) M B COOTBETCTBUU
¢ TpeboBaHMAMM HACTOALLEro pasaena.

B 3aBucumoctn oT cTeneHn o6oblieHna cTtagui nNpomM3BoACTBa Ha KOHKPETHOM
npeanpuaTum/ nogpsiaynke (Hanpumep, U3roToBreHNe NMCTOBOrO NPoKaTa M CBapHbIX Tpy6 13
HEro Ha OOHOM npeanpusTUK) COOTBETCTBYIOLIME 3Tanbl TEXHUYECKOro HabniogeHus,
yKasaHHble B Tabs. 5.1.2.3, no cornacoBaHuio ¢ Pernctpom Takke MoryT 6biTb 00 beanHEHbI.

5.1.2.5 TlloagTeepxaeHne COOTBETCTBUS CBAPOYHbLIX MaTepuanoB ANs MNOABOAHbLIX
TpybonpoBogoB TpeboBaHMsiM Permctpa OCylWeCTBRASieTCA, Kak npaBunio, MnocpeacTBOM
ogobpeHnsa TEXHOMOMMYECKMX MpOLIEeCCOB cBapku C odopmneHnem CeuaetensctB o6
ogobpeHnn  TexHonormdeckmx npoueccoB cBapku (COTMC, dopma 7.1.33) npwu
NCNONb30BaHMM CBAPOYHbIX MaTepuanos, OTBEYaLWmX TpeboBaHMAM HaAUMOHAMNbHbIX W/Wnn
MEeXAyHapO4HbIX CTaHO4APTOB, B COOTBETCTBUM C TpebBOoBaHMsIMM HAcTOsLLEro pasaena.

OpobpeHune (cepTrdmkaumnsl) cBapoYHbIX MaTepuanoB ¢ odopmreHnem CengeTenscrea
06 ogobpeHnn ceapoyHbix MmaTepmanos (COCM, dopma 6.5.33) BbinonHaeTcst Permctpom no
3asBKe 3aKa34duka.
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5.2 UCTbITAHUA HA CBAPUBAEMOCTb

5.2.1 UcnbiTaHMA Ha cBapMBaeMOCTb NPU U3rOTOBMIEHUM CTaNIbHOrO NIMCTOBOrO
npokarta Ans npousBoACTBa CBapHbIX TPyO.

5.2.1.1 WcnblTaHns Ha cBapvMBaeMOCTb CTaflbHOrO fMCTOBOrO MpokaTta (wTtpunca)
NPOBOAAT C LieNbio NepBOHaYanbHOro onpeaeneHnsa ypoBHSA KadecTBa OCHOBHOrO MeTtanna
ans ogobpeHna paccMaTtpuBaeMon Mapku ctanu K Npon3BOACTBY CBapHbIX TPy6.

5.2.1.2 [pobbl wTpunca Bbipe3atoT oT 1/4 + 1/8 wwupuHbl. eomeTpusa cBapHOro
COeUHEHUa OOrKHa BKMNYaTb OOHY MNPAMYH0 KPOMKY. [Mpumepbl NOAroTOBKM KPOMOK U
KOHCTPYKTUBHbIE 3fIEMEHTbI CBAPHOIro COeANHEHMUs nokasaHbl Ha puc. 5.2.1.2. MNpu TonwmHe
meTanna 40 mm 1 6onee gonyckaeTcst UICNoib3oBaHME CMMMETpUYHON K-o6pasHon pasgenku.

KoncmpyxkmugHble 3AeMeHMbl
NOgromoBKu KPOMOK

K OHCIMPYKMUBHbIE JAEMEHMBL WBA

Le45 7
8 40..45° o

tC

:

40

Puc.5.2.1.2
CsapHble coeIMHEeHUs NMMCTOBOTO NpoKaTa A UCMbITaHU Ha CBapMBaemMoCTb

5.2.1.3 Caapka npob npoBoAUTCA aTTECTOBAHHbIMUW CBapLUMKaMu, MOrOHHAsA 3Heprus
npu ceapke npob6 p[JofmkHa CcooTBEeTCTBOBaTb ABYM ypoBHaM — 0,8 u 3,5 k[bk/mm.
MogenupoBaHue NPon3BOACTBEHHbIX YCIOBUA CBapKn B AaHHOM Cryvyae 3aTpyaHUTENbHO U
He sBnsetca HeobxogumbiM. PerncTp Bnpase noTpeboBaTb M3MEHEHUSA YCOBWUA CBapKu

cepTUMKaLMOHHBIX NPOO.

5.2.14

npeacraeneH B Tabn. 5.2.1.4.

Obbem KOHTPOJIA Npn MUCNbITaHNAX Ha CBapuBaeMOCTb JIMCTOBOIO rMpokKaTta

Tabnwuua 5.2.1.4

O6Bbem KOHTpONSA NpU UCNbITaHUAX HA CBapMBaeMOCTb CTanbHOro NIMCTOBOrO NpoKaTta ans
npu3HaHUsa NpeanpuaTUA (M3roToBUTEnNs)

Bua nenbitaHmitt

PacnonoxeHwne npob n
MECTO BbIpPe3ku
obpasuoB

MuHumansHoe
KOnnM4ecTso
nmcToB oT
nnaskv/ napTum

MwuH1manbHoe
KONMYeCTBO
ob6pasuoB oT
nicra

ObLwee
KONMUYecTBO
ob6pasuoB oT

nnaeku

Mpumevaruns

obpasua no npsiMon
KpPOMKe

WcnblTaHusa no OT ogHOro KoHua 1/1 4 npobbl aAnsi 4 MoroHHas aHeprusi 0,8 n
onpegeneHuto OBYX CBapHbIX 3,5 k[x/Mm
CTaHOapTHbIX CTbIKOB

MeXaHUYEeCKNX

XapaKTepucTuk, B TOM

yucne:

pacTsbkeHue ceapHoro  |[lonepek WwBa, B NOMHOM 1/1 4 4 Mpun kOMHaTHOW
coeavHenus (5.2.1.5.1) (tonwwuHe TemnepaType
3arnb (5.2.1.5.1) Monepek wBa, cepeauHa 1/1 3 3 JInueson ¢ aBYX CTOPOH 1

6GOKOBOW, NPV KOMHaTHOM
TemnepaTtype
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Bupg ucnbitanmint PacnonoxeHue npo6 n | MuHumansHoe | MuHumansHoe Obuee MNpumeyaHua
MECTO BbIpe3kun KOnn4yecTBO KONUYECTBO | KOMMYECTBO
obpa3suoB nncToB OT obpasuoB oT |06pa3uoB oT
nnaskw/ napTum nucta nnasku
yOapHbI nsrné Monepek wea (Hagpes 1/1 12/12 12 Temnepatypa ucnbiTaHui:
(5.2.15.2) Nno NUHUK CMNNaBreHus, T,—10 °C gns wrpunca
30HE TEPMNYECKOrO TONWMHOM t. < 20 MM
BNUSAHUA B 2, 51 20 MM n T,-20 °C ana tc > 20 mm
OT NIMHWU CNNaBneHns)
MaKpOCTPYKTYpa, TemnneT nonepek wea 1/1 1 1 —
TBEpAOCTb Mo Bukkepcy
(4.3.5)
WcnbitaHne Ha CTOD?|OT oaHOro KoHua 1/1 60/60 60 Tpu Temnepatypbl
CBapHOrO  COeaUHEHUsI UCnbITaHWUI:
(5.2.1.6,5.2.2.4) To, To—10 °C, TpeTbs no
pe3ynbTaTam UcnblTaHuin

1 B cooTBeTcTBMM C NMyHKTamm Yactu | «Mopckue noasogHble Tpy6onpoBoab!».

2 Kpowme Tpy6 TpyGonposoaos krnaccos L u G.

MpumeyaHune. UcnbiTaHua CBapHbIX COEAVMHEHMI LUTPUNCA Ha CTOMKOCTb K CynbMOHOMY pPacCTPEeCcKMBaHMIO MNOA
HanpshkeHWeM 1 BOOOPOAO-UHAYLMPOBAHHOMY/CTYNEHYaToMy pacTpeckuBaHuio MoryT ObiTb notpeboBaHbl Pernctpom, ecnu
LUTPUNC NpeaHasHadeH ansa Tpybonposoaos knaccos L2 n G2.

5.2.1.5 OnpegeneHne cTaHOaPTHbIX MEXAHNYECKNX XapaKTEPUCTUK.

5.2.1.5.1 WcnbiTaHns Ha pacTskeHne CBapHOro CoeaMHEeHUs1 LUTpunca u nuueson 3arnd
NPOBOAAT B NOMHOM TonuwimMHe. [uameTp onpaBku ANst UCMbITAHUI Ha 3arnb BbIGMpalOT no
Tabn. 5.2.1.5.1, Kputepum OLUEHKM — MO pasd. 3 NpUIoXeHus 4.

Tabnuuya 5.2.1.5.1
OuameTp onpaBKU Npu UCMNbITAHUAX Ha 3armd cBapHbIX COeAUHEHUI JIMCTOBOIO NpoKaTta
(wTpunca) n Tpy6 AnA Npu3HaHUA NpeanpusaTus (M3roToBUTENs)

MWHUManbHLIV rapaHTUPOBAaHHBIN HnameTp onpaeku Ha nuueson 3armb | [lnameTp onpasku Ha 6okoson 3arnb, Mm
npeaen TeKy4yecTu OCHOBHOrO MeTanna, (T — TonwwuHa wrpwunca/Tpyosbl) (TonwwHa obpasua 10 Mm)
MMa
He Bbiwe 390 2T 30
Bornee 390 — 620 4T 40
690 u Bblwe 6T 60

5.2.1.5.2 [ns vcnbiTaHu Ha yOapHbIA M3rMb cBapHbIX COEANHEHUN N3roTaBIMBAOT Mo
Tpn obpasua OT nuMHMKM chnnaenenHnd, 2, 5 n 20 MM OT NUHUK CNIaBIIEHUSI CO CTOPOHDI
nocnegHero Npoxo4a npu ceapke, Ha rnybuHe 2 Mm OT MOBEPXHOCTU npokata. o TpebosaHuto
Pernctpa moryT 6biTb BbINOMHEHbI 4ONONHUTENbHbIE UCNbITAHUA Ha obpa3uax, 0TOBpaHHbIX
OT MPOTMBOIMOMOXHOW MOBEPXHOCTU. TemMnepaTtypa MCNbITaHWA Ha yOoapHbIn N3rnmb OormkHa
coctaBnate Tp —10 °C gnsa Tpy6 TonwwmHon oo 20 mm BkitoumntensHo u npu T, —20 °C gns
Tpy6 GonbLien TONWMHBI.

5.2.1.6  WcnbiTaHns Ha TpewwmHocTomnkocTb (CTOD) cBapHOro coeanHeHms nMcToBoro
npokata ABnATCA 00s3aTeNbHbIMK, €CNM MHOE He COornacoBaHo C Peructpom ¢ yvyetom
OaHHbIX, npefocTaBngemMblx npou3soguTenem. McnbiTaHns NpoBOgAT  Mpu  Tpex
Temnepartypax And noCTPOeHUs NnepexofHon KpueoW. [1Be M3 HUX OOIKHbI coCcTaBndaATb Tp
n T, =10 °C, TpeTba Temnepatypa BbibMpaeTca No AOCTUrHYTbIM pe3yrnbTaTam.

Wccnepytot ase obnactu 3TB: B65M3M nnHMM cnnaeBnenns («BnmkHSAsI» NO OTHOLLEHMIO K
ceapHomy wBy, 3TB |) u y rpaHmubl TpaBsumocTu («ganbHasa», 3TB II). Konunyectso o6pasuos
npyv Kaxgow TemnepaTtype W Ons kaxgom wuccnegyemon obnactm 3TB AomkHO ObiTh
OOCTaTOYHbIM NS MONyyYeHns TpexX KOPPEeKTHbIX pedynbTaToB. Kak npaBmno, npu kaxaomn
Temnepartype OOCTaTOMHO UcnbiTaTb No 6 obpasuoB ¢ Hagpe3om no «bnmwkHen» 3TB n 4
ob6pasua no «ganbHen» 3TB. PedynbTathl oLeHMBalOT B COOTBETCTBMM € 5.2.2.4 n 5.3.4.4.
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5.2.1.7 KOppO3MOHHblE  UCMbITAHUA  CBapHbIX COEOMHEHUM  LWTpunca  MoryT
nposoanTbCca MO TpeboBaHuio Pernctpa Ans cBapHbIX COEAMHEHMI NMCTOBOrO Mpokara,
aTTecTyemMoro angd npumeHeHuns B TpybonpoBoaax knaccos L2 n G2.

5.2.2 UcnbiTaHMA Ha cBapuBaeMocTb U 0f06peHMe CBapoOYHbIX Npoueayp npm
M3roToBneHuun Tpyo.

5.2.2.1 Tllpouecc npousBoAcTBa CTalflbHbIX TPyO MNOANEXWUT  TEXHUYECKOMY
HabntogeHuo Peructpa B yacTu:

MCNbITAHNI Ha CBapMBaEMOCTb OCHOBHOro Metasna 6ecLloBHbIX TPyO;

0400peHnsa TeXHONOrM4yecknx npoueayp CBapku 3aBOACKMX NPOAOSbHbIX/CipanbHbIX
CBapHbIX COeANHEHMI A8 CBaPHbIX TPYO;

0000peHnsa TEXHOMNOIMYECKNX Npoueayp CBapKkM CTbIKOBbIX (MOHTaXHbIX) KOSbLEBbIX
CBapHbIX coeanHeHnn Tpyob npu yknagke (MoHTaxe) TpybonpoBoaa.

YKasaHHble 3ajaun pelarTcs MNpy BbIMOSIHEHUM €4MHOW MporpamMmbl  UCMbITAHUN,
npeacTtasneHHon B Yactsax A n b tabn. 5.2.2.1.

Tabnwuuya 5.2.2.1
O6bem KOHTpons Npu ogobpeHNN cBapoO4HbIX Npoueayp U UCNbITaHUAX Ha CBapuBaeMocCTb
ANnA Npu3HaHnAa npegnpuAaTua (MSFOTOBVITenﬂ pr6

Bug ucnbitaHuint PacnonoxeHue npo6 u | MuHumansHoe | MuHMManbHoe Obuee Mpumeyanns
MECTO BbIpe3KH KOMM4eCTBO KOMMYECTBO  |KONNYECTBO
ob6pasuoB Tpyb oT 06pasLoB oT obpasLoB
nnaekw/napTnm TpyObI OT nnaeku/
napTum
TpyG
A. VicnbiTaHnsa npoaonbHbIX/CnMpanbHbIX CBapHbIX COEAMHEHWI CBapHbIX TPy6
M CTbIKOBbIX (MOHTaXHbIX) KONbLEBbIX CBapHbIX coeauHeHuni npu yknagke MIMNT
McnbiTaHns no onpegenexHno OT ogHoro koHua - - - MpousBoacTBeHHast
CTaHAapPTHBIX MEXaHUYECKMX NOroHHasi aHeprus
XapaKTepuCTKK, B TOM Yucne:
pacTsbkeHue cBapHOro [Monepek wea, B 1/1 2 2 [Mpn kKOMHaTHOWM
coeavHerus (5.2.2.3.1) NOHON TONWWHE Temneparype
pacTsbkeHve meTanna Lisa Bpoonb wea, 1/1 3 3 Mpn KoMHaTHOWM
(5.2.2.3.1) LunuHapuyeckmne Temnepartype
obpasubl
3arnb (5.2.2.3.2) Monepek wea 1/1 3 3 Jluueson ¢ oBYX CTOPOH
n 6okoBOW, Npu
KOMHaTHOWN
Temnepartype
yaapHbIi nsrmb (5.2.2.3.3) Monepek wea (Hagpe3 1/1 12/12 12 TemnepaTypa
no cepeauHe LB, ans Tpyobl (24) UCMbITaHUN:
TNNHUM CNnaBneHns, TONLLIHOM t. < 26 MM, T,—10 °C gns Tpy6bl
30HEe TepMU4EeCcKoro 24/24 TOonwmHoM t. < 20 mm
BNUSAHMA B 2 U 5 MM OT ons te > 26 mm nT,-20°C ans
NIMHWK CcrnaBneHns) te > 20 mm
MaKpOCTPYKTypa, TBepAoCTb | TeMnneT nonepek LBa 1/1 1 1 -
no Bukkepcy (4.3.5)
WcnbitaHne Ha CTOD? OT ogHOro KoHua 3/1 9 (no ueHTpy 81 Tpw Temnepatypsbl
CBapHOro coeNHeHus (Happes no ueHTpy wea) n 18 (mo uenbitannn: Tp, Tp —
(5.2.2.4,5.3.4.4.2) LUBa U MO 30He 30HEe 10 °C, TpeTbs no
cnnaeneHns) cnnaeneHus) pesynbTatam
ncnbITaHUn
WcenbiTanne na CTOD?3 OT ogHOro KoHua 1/1 93 (no ueHTpy 278 Tpu TemnepaTypbl
PEMOHTHOIO CBapHOro (Happes no ueHTpy wsea) n 18° uenbitanui: T,, Tp —
coeguHenuns (5.2.2.4, PEMOHTHOrO LWBa U No (no 3oHe 10 °C, TpeTbs no
5.3.4.4.2) 30He ero cnnasneHus cnnaBneHus) pesynbTatam
C OCHOBHbIM MCNblTaHWI
MeTannom)
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Bua ucnbitaHuint PacnonoxeHue npob6 u | MuHumansHoe | MuHMManbHoe Obuee MpumeyanHns
MECTO BbIpe3KHu KONMYeCTBO KOMIMYECTBO  |KONIMYECTBO
obpasLoB Tpyb oT obpasuoB oT | obpasLoB
nnaekw/napTnm TpyObI OT nnasku/
napTum
Tpy6

McnbiTaHns Ha CTOMKOCTb K OT oAaHOro KoHua 3/1 3 9 -
cynbduaHomy
pacTpecKkMBaHuUIo Nosa
Hanpshxkennem* (5.2.2.6)
McnbiTaHns Ha CTOMKOCTb K OT oAaHOro KoHua 3/1 3 9 -
BOAOPOAO-MHAYLMPOBaHHOMY/
CTyrneH4YaTomy

pacTpeckMBaHuio nog
HanpskeHnem* (5.2.2.6)

B. NcnbiTaHnsa Ha cBapvBaeMoCTb OCHOBHOMO MeTarnna pr6
Ha MOAeNMPOBaHHbIX CTbIKOBbIX KOJbLEBbIX (MOHTa)KHbIX) CBapHbIX coeMHEeHUAX ans 6EeCLIOBHbIX pr6

McnbiTaHnsa no onpeaenenuio OT ogHoro KoHua - - - [MoroHHas aHeprus un
CTaHAAPTHBIX MEXaHNYECKMX BMA pasfenku no
XapakTepUCTUK, B TOM Yucne: 5.2.2.2
pacTsKeHne cBapHOro Monepek wBa 1/1 2 2 [pn KOMHaTHOMN
coeanHerus (5.2.1.5.1) Temneparype
3armb (5.2.1.5.1) Monepek waa 1/1 3 3 JlueBown ¢ AByx CTOPOH
n 6okoBoW, Npu
KOMHaTHOW
Temnepartype
yaapHbIi nsrmb (5.2.1.5.2) Monepek wea (Hagpe3 1/1 12/12 12 TemnepaTypa
no NNHUM CNNaBneHns, uenbeitanui: T, —10 °C
30HEe TepMUYECKOro Ans Tpy6bl TONWMHON t¢
BnusiHMA B 2, 51 20 <20 mm
MM OT NIUHUKN n T,—20 °C gna t,> 20 mm
cnnaeneHns)
MaKpoCTPYKTypa, TBepAoCTb | TeMnneT nonepek wwsa 1/1 1 1 -
no Bukkepcy (4.3.5)
Wcnbitanne Ha CTOD? OT ogHOro KoHua 3/1 18 (no 3oHe 54 Tpw Temnepatypsbl
CBapHOro coeAnHeHus (Happe3 no 3TBy cnnasneHus) uenbitanui: T,, T, —10
(5.2.2.4,5.3.4.4.2) NVHWK CrnaBneHns) °C, TpeTbs no
pesynbTatam
MCnblTaHWR
McnbiTaHns Ha CTOMKOCTb K OT ogHoro KoHua 3/1 3 9 -
cynbduaHoMy

pacTpeckvBaHuio nog
HanpsbkeHnem* (5.2.2.6)

WcnblTaHus Ha CTOMKOCTb K OT oaHOro KoHua 3/1 3 9 -
BOAOPOAO-MHAYLMPOBaHHOMY/
CTyrneH4yaTomy
pacTpecKkMBaHuWio Nog
HanpshkeHnem? (5.2.2.6)

1 B cooTBETCTBUM C NyHKTaMu YacTu | «Mopckre noasoaHble TpyGONpoBoabI».

2 Kpome Tpy6 ansa Tpy6onposoaos. knaccos L 1 G.

3 YKkasaHHbI KOMMMEKT 06pasLoB MCMbITLIBAIOT O KaXKAOro TUMa PEMOHTHOM CBApPKW, BbIMOMHAEMON MO BCEN TOMLMHE
CBAPHOTO LLBA WIN €ro YacTu.

4 [Ona Tpy6, npeaHasHaueHHbIX Ana Tpy6onposoaos knaccos L2 n G2.

O6bem wucnbiTaHUn Mpu oJobpeHUn TEXHOMOrMYEeCcKMX MpPOLLECCOB CBAapKM OOSDKEH
cooTBeTcTBOBaTb pasg. 6 uvactm Il «TexHuyeckoe HabnogeHne 3a U3rOTOBIEHWEM
mMaTepuanoB» [1paBun TexHMYecKoro HabnaeHns 3a NOCTPOWMKON CyAO0B U U3rOTOBMEHWEM
MaTtepuarnoB 1 U3genun Anga CyaoB € y4eToM TpeboBaHUN HACTOSALWEro pasgena.

5.2.2.2 CsapKky npoAofbHbIX/CNUpanbHbIX LWBOB CBapHbIX TPyO  BbIMNOMHAKT
B COOTBETCTBMM C noanexawied opobpeHuto CBapO4YHOM  npouesypow, MPUHATOMN
Ha NpPou3BOACTBeE.

KonbueBble LWBbI, MOAENUPYIOLWME MOHTAXHble CTbIKOBble COEAWHEHUS, BbIMOSTHAOT
C MOrOHHOW 3Heprven, MoAenupytoLen CBapKy B npouecce yknagku Tpybonposoga. Ecnu
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3TOT NapamMeTp HeU3BECTEH, UCMONb3YIOT NOroHHyo aHepruto 0,8 k[x/mMm. Pasgernka KpoMok
nony-V-obpasHasi c 0gHON NPSAMO KPOMKOW 1 HEBOMNbLUMM YINIOM packpbIiTusi. PekomeHngyeTtcs
NCnonb3oBaTb NOlyaBTOMaTUYECKY0 CBapKy B 3allUTHOM rase.

5.2.2.3 WcnblTaHnss no onpefeneHnio CTaHAapTHbIX MeXaHUYECKUX XapaKTepuCTUK
CBapHOro CoeanHeHus.

5.2.2.3.1 WcnbiTaHnst Ha pacTshkeHMe 3aBOACKOMO CBApPHOro CoeguHeHusi TpyObl
npoBoaATCA AN TONWWHbBI 40 32 MM — B MOSTHOW TOMLWMHE C NPaBKOW 3aroTOBOK, ANs Tpyo
Gonbluen TONLWMHbI ONYCKaOTCA UCMbITAHMSA LUMNMHAPUYECKMX 06pa3LoB C NPaBKOM TOMbKO
3axBaTHbIX YacTen 3aroToBOK. [JONOMHUTENbHO U3roTaBnNuBaoT 3 LMNIMHAPUYEeCckMx obpasua
Ha pacTshkeHue meTanna wea (0T cepeauHbl WBa BOOSb LWBA).

UcnbiTaHns Ha pacTshkeHue MOHTaXXHOro CBapHOro coeMHeHUsl MPOBOASATCS B MOMHOW
TonwmHe. [lonyckaeTca npaBka TONbKO 3axXBaTHbIX YacTen 3aroTOBOK.

5.2.2.3.2 Ha nuueBon 3armd ucnbiTbiBalOT MOMHOTONWMWHHbIE 00pa3ubl 6e3 npaBku.
HonyckaeTcs npeaBaputenbHasa gedopmaunsa Mexay AByMst MAocKocTsiMv obpasuoB TpyObl
Ha nuueBon 3armb OoT BHYTPEHHEN CTOPOHbI TPyObl. NpaBka obpa3LoB Ha 6okoBon 3arnb He
pekomeHayeTcs, AnaMeTp onpasku BbiOuparoT no 1abnuue 5.2.1.5.1, KpuTepun OUEHKN MO
pasg. 3 npuroxexus 4.

5.2.2.3.3 [Ina wucnbiTaHMM Ha YyAapHbIA Kn3rMd wmsrotaBnmealoT no Tpu obpasua
OT cepeauHbl WBa, OT NIMHUW cnnaBneHns M 2 U1 5 MM OT NWHUM CMNaBfeHns, B2 MM
OT NMOBEPXHOCTM C HAapYXXHOW CTOPOHbl Tpybbl. [lpu TonwmHe Tpybbl Oonee 26 Mm
AONOMHUTENbHO M3roTaBMMBatOT Takon e Habop 06pa3LoB 4151 KOPHEBOW 30HbI LLBA.

5.2.2.4 WcnblTaHns Ha TpewmHocTonkocTb (CTOD) cBapHoro coeguHeHus.

McnblTaHnst Ha TPELLMHOCTONKOCTb MeTarnfna CBapHOro coeguHeHus obsizaTenbHbl Ang
CBapHbIX coeamHeHun TpybonpoBoaoB knaccoB L1 — L3 n G1 — G3. [Ans Tpybonpoeoaos
knaccoB L 1 G ucnbitaHna Ha CTOD meTanna cBapHOro coeanHeHust MOryT NpoBOAUTBLCA MO
TpeboBaHuio Perncrpa.

WccnepytoT metann wea v obnacte 3TB BGM3n nnHum cnnaenenuns. PasmeTka Hagpesa
Ha NPOM3BOACTBEHHbIX CBAPHbLIX COEAUHEHUAX MPOM3BOAMTCSA MO LLEHTPY CBAPHOro LWBa U no
30He ChnaBneHuns, No NMHWUMK, NPOBEAEHHON Taknm o6pa3om, 4Tobbl cogepxaHve metanna
LBa U OCHOBHOrO MeTanna no obe CTopoHbl OT NuHMK cooTBeTcTBOBano (50+10) %. Mpwu
Kagon TemnepaTtype AOS/PKHbl ObiTb nonyyvyeHbl 3 pesynbTata Ans mMetanna wea u 6
pe3ynbTaTtoB AN NMMHUM CNNaBreHus.

5.2.25 Tlo TpeboBaHuto Peructpa MoryT NpPOBOONTLCA MCNbITaHWUA
NpoaonbHbIX/CNMpanbHbIX LWBOB Ha M3NIoM Ha obpasuax Tmna nick-break cornacHo CtaHgapTty
APl 1104 ¢ aHann3om aedeKkToB B N3fIOMe MO COrfacoBaHHOM METOAMKE.

5.2.2.6 Koppo3noHHble uchbITaHua obdA3aTenbHbl AN CBAPHbIX  COEOVMHEHUN
TpybonpoBoaos kraccoB L2 n G2 (cm. 5.3.4.1 1 5.3.4.2). B npounx cny4asix UcrnbiTaHusi MOTyT
nposoauTbCA No TpeboBaHuio Pernctpa.

5.2.3 OpoGpeHue cBapoYHbIX npoueayp Ans  CTbIKOBbIX KOJbLEBbIX
(MOHTaXHbIX) coeAuHEHUN TPyOONpPOBOAOB.

5.2.3.1 Tlpouecc yknagkm Tpyb noanexuTt TexHudeckomy HabnwogeHuo Peructpa,
B TOM u4ucne B4YacTm opJobpeHns CBapOYHbIX Mpouedyp W3roTOBMEHUS  KOMbLEBbIX
(MOHT@XHbIX) CTbIKOBbIX CBapHbIX COeAMHEeHUn. Takke OofmkHa ObITb nNonydeHa mcxogHas
nHpopmaums, Heobxoanmasa Anst NPOBEAEHNSA NHXEHEPHON OLIEHKN KPUTUYHOCTM AedekToB
(ECA) — cm. 5.5.2. YKasaHHble 3aayu pellaroTcs Mpu BbINOHEHUU €OUHOW NporpaMmbl
NCNbITaHUIN, KOTOpPasa COOTBETCTBYET NpeacTaBneHHon B Yactn A Tabn. 5.2.2.1.

5.2.3.2  OCHOBHbIM B1AOM 000pEHNST TEXHOMNOMMYECKNX NPOLECCOB CBapKn ABNSieTCA
nposBefeHne WCMNbITaHUA CTaHOapTHbIX 00pasuoB CBapHbLIX CcoeAuHeHun, TpeboBaHus
K KOTOpPbIM yCTaHoBNeHbl B pa3g. 6 Yactu Il « TexHnyeckoe HabnogeHne 3a U3rotoBneHmemM
mMaTepuanoB» [paBun TexHM4Yeckoro HabnaeHns 3a NOCTPOMKON CyAOB U U3rOTOBMEHMEM
MaTtepuarnos 1 U3genun gng cyaos.
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5.2.3.3 Ecnu dopma 1 pasmepbl cTaHAapTHbIX 06pa3sLOB ANA UCMbITaHNI HeaaekBaTHO
NpeacTaBnsalOT nognexallee cBapke coeauHeHue, TO MO cornacoBaHuio ¢ Peructpom
gornyckaetcss nNpuUMeEHeHMe CxeMbl 0J0bpeHns TEXHOMNOrMYecknx MpoLeccoB CBapKU
nocpeacTBOM MNpPOBeAEeHNs npefBapuTenbHbIX WCMbITAHWA [0 Havana npou3BOACTBa
cornacHo TpebosaHuam ctaHgapTa ISO 15613 (approval by a pre-production welding test). B
3TOM Cryyae M3roTaBfMBalOTCH CrneuuanbHble KOHTPOmbHble 0Bpasubl, BOCMpPOM3BOAsSLINE
CBapHOe coeAnHeHVe M3Oenusa BO BCEX €ro CyLeCTBEHHbIX npusHakax. NpeasaputenbHble
ncnblTaHMA 4O Havana npousBoACTBa AOMXKHbI NPOBOAUTLCA C COBNoAEHUEM CrneayoLwmnx
OCHOBHbIX TpeboBaHuI:

.1 NoAaroTtoBKy M CBapKy KOHTPOMbHbIX 06pasuoB criefyeT BbINOMHATb B YCMOBUSX,
aHanornm4yHbIX YCNoBUsSM NpoM3BOACTBa TPY6. YcnoBus nponssBoacTsa Tpyo BKNtoyatoT B cebs
dopMOBKy, COOpKY, COCTOSIHME KPOMOK, CBapo4HOe 0BopyaoBaHWe, MOMOXEHUS CBapKw,
TEennooTBOA M NpoYMe NpoM3BOACTBEHHbIE N TEXHONOMMYEeCcKMe PakTopsl;

.2 ecnv npu ceapke TpyOG NMPUMEHSTCA NPUXBATKWA, OHW OOSMKHbI ObiTb BKMOYEHbI
B KOHTPOJbHbIV 0OpaseL;

.3 0ob6beM MNpOBEPOK KOHTPOMbHbIX 0OpasLOB BKAYAET BHELWHWA OCMOTPp W
n3MepeHne, KOHTPOSlb Ha HanuyMe MNOBEPXHOCTHbIX TPELWMH (MarHUTOMOPOLLUKOBLIA Wn
KanunnsapHel), onpegeneHve TBEpAOCTU, KOHTPOMb MaKpoLnUgoB, a Takke OTAenbHble
BMAbl pa3pyLUaloLwmnX UCNbITaHUI NO CornacoBaHunto ¢ Pernctpowm;

4 obnactb 0pobpeHus orpaHMyYMBaeTCs TUMOM COEAMHEHUS, WCMOSb30BaHHbLIM
B MCNbITAHUW KOHTPOSbHbIX 06Pas3L0B;

.5 obnactb 0poGpeHuss NO TOMNWMHE OCHOBHOrO MeTanna, Kak npasuno,
OrpaHMYnBaETCS TOMLLMHOW KOHKPETHBIX KOHTPOSbHbIX 06pa3LoB, NPUMEHUTENBHO K KOTOPbIM
ObINKN BbINOMIHEHBLI UCMBbITAHUSA.

524 McnbiTaHnA nponsBoACTBEHHbIX NPOAOSbHbIX/CNUPanbHbIX U CTbIKOBbLIX
KONbLEeBbIX (MOHTaXHbIX) CBapHbIX COeAMHEHUN TPYOGONpoOBOAOB.

5.2.4.1 [lpn npousBoacTBe cTanbHbIX TPY6 ¢ NPogonbHbIMU/CIMparibHbIMU CBApPHbIMU
WwBamMy OO6BbEM MCNbITAHWWA, B TOM YuCMe [ANs NOATBEPXKOEHUS KavyecTBa CBapHbIX
COoeVHeHUn, Ha3HavaeTca B cooTBeTcTBUM C 4.2.3.6. [pu 3TOM cnegyeT yyuTbiBaTb
pe3ynbTaTbl UCNbITAHWIN, NOMYYEHHbIE NPY 000BPEHNM TEXHOMNOrMYECKNX NPOLIECCOB CBAPKM,
B npoLiecce npoueaypbl NpusHaHna npeanpusatms (3rotosutens) — cm. 5.2.2.

5.2.4.2 OBBLEM UCNBLITAHWUIN CTLIKOBbIX KOMbLEBLIX (MOHTaXXHbIX) CBAPHbLIX COEANHEHUI
TpyOonpoBOAOB, €Crnn He COrflacoBaHO MHOE, AOMKEH COOTBETCTBOBaTb TpeboBaHMaM Ang
00006peHnss TeEXHONOorMyeckmnx npoueccoB ceapku (cM. 5.2.3). VcnbitaHmna Ha CTOD metanna
CBapHOro COeIMHEHUS 1 KOPPO3UIO NPOBOAATCA No TpeboBaHuo Peructpa.
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5.3 TEXHOJIOTMYECKUE TPEBOBAHUA K MPOLIECCAM U3IrOTOBJIEHUA CBAPHbIX
KOHCTPYKUMU NOABOAHbIX TPYBONPOBOAOB

5.3.1 O6wme TpeboBaHUA.

HacToswas rmaBa pacnpocTpaHseTcsi Ha CBapo4Hble paboTbl, KOTOPbIE BbIMNOMHATCA
B LleXy, Ha MecTe YyKnagkMm unuM MoHTaxa. PaccmatpuBaetca cBapka YrrnepoavcTowu,
HWU3KONErMPOBaHHOM W MnakupoBaHHOM cTanu. [locrnegHas npUMEHSeTCs MaknpoBKON
BHYTpb Ansi TpybonpoBogoB knaccoB L2 un G2, TpaHCNOPTUPYIOLWNX arpeccuBHble cpefbl,
€Crnv OCHOBHOW MeTanmn — yrrnepogucTas unv HU3KonermnposaHHasi ctans — He y4oBneTsopseT
TpeboBaHMsIM MO KOPPO3UM.

O6Lwume ykasaHust MO cCBapke OOMKHbI COOTBETCTBOBATb pasd. 2 vactu XIV «Ceapka»
MpaBun knaccugukaumm n NOCTPOMKM MOPCKMX CyA0B, a Takke pasd. 2 Yyactu Xl «Ceapka»
MpaBun knaccudmkauumn, NnocTporkn n obopyaosanua NBY/MCI.

5.3.2 TexHonornyeckme npouecchbl CBapKu.

5.3.2.1 MoryT npuMeHsTbLCA cnegytowmne TEXHONOrMyeckue npoLeccsl (ecrnm nHoe He
cornacosaHo ¢ Pernctpom):

py4Has gyrosasi cBapka nnaBsLWMMCS NOKPbITbIM 351IEKTPOAOM;

Ayroeasi cBapka NnopoLUKOBOW MPOBOSIOKOW 6€3 4OMOMHUTENBHOM ra30BON 3alLnThI;

AyroBasi cBapka nopoLLKOBOW NMPOBOSIOKOM B cpefe 3alMTHOro rasa;

AyroBasi cBapka nnaBsLnMCs 9eKTPoaoM B cpefe 3alMTHOro rasa;

AyroBasi cBapka BOfibpamMoBbIM 3fIEKTPOLOM B Cpefe 3alMTHOro rasa;

aBTOMaTuyeckasi yrosas cBapka nog griocom;

nnasmeHHas cBapka; BblcOKoYacToTHas ceapka (TBY).

5.3.2.2 Caapka npu U3rotoBsfieHNM CBapHbIX TPYO.

B 3aBoackux ycrnoBusX pekoMeHAYyeTCs NPUMEHsITb aBTOMaTUYeCKylo AYyroByro CBapKy
nog drnocoMm U Bcpede 3awmtHoro rasa. Kak npaBuno, Ana  MNoBblWEHWUs
Npon3BOANTENBHOCTN OCHOBHOW LLIOB C HAPY)XHOW CTOPOHbI TPYObl BbINOMHAT MHOTOAYroBbIM
aBTOMaTtoM Ha 6onbLUOA MOrOHHOM 3Heprun. He pekomeHayeTcs NpUMEHATb ansa Tpyo
NnoABOAHbLIX TPyOONPOBOAOB CBapHble coeuHeHus 6e3 NoaBapOYHOro LWBa C BHYTPEHHEN
CTOPOHbI Tpy6bl. MpK ykasaHHbIX BMAax CBapku Haubonee BepOATHbIMWU Tunamu AedekToB
ABNAOTCA LUNAKOBbIE BKMIOYEHUSA 1 NOPbI B METanse Lwea.

5.3.2.3 Caapka npu yknagke (MoHTaxe) TpybonposoaoB..

Mpun yknagke (MoOHTaxe) TpybonpoBOAOB pekoMeHAyeTCA NPUMEHSITb aBTOMaTU4ECKYHo
OYyroByto CBapKy Bcpege 3awmtHoro rasa. Kak npaBwno, Ans  NoBblWEHWS
NPOM3BOAUTENBHOCTU N CHWXEHUS pacxofa CBapOYHbIX MaTepuarnioB MPUMEHSIIOT CBapKy
C nonepeyHbIMn KonebaHuAMKM aSnekTpoga no pasgernke € ManbiM  YrioM  pacKpbITUS.
dopmupoBaHMe BanvkoB LWBa MOXeT ObiTb AOCTUrHYTO 3a CYET W3MEHEeHMs CocTaBa
3awmTHoro rasa. Npu Takom B1ae cBapkum Hanbonee BEPOSATHBIM TUMOM AeeKTOB SBNAETCH
HecnnasneHne ¢ OCHOBHbIM MeTarnmoMm.

5.3.3 CBapoyHble MaTepuanbl U MeXaHM4ecKne CBOMCTBa CBapHbIX COeAUHEHUMN.

5.3.3.1 CpapouHble Matepuarbl, NPUMEHSIEMbIE ANS CBAPKN KOHCTPYKUMA NOOBOOHbBIX
TPaAHCNOPTHBLIX CUCTEM, NoAfexallumx TeXHMYeckoMmy HabnwgeHuo Pernctpa, 4omkHbl 6bITb
onobpeHbl Pernctpom. NoaTeepxaeHne COOTBETCTBUS CBAPOYHbBIX MaTepuanos A5151 MOPCKUX
noaBoaHbIX TpybonpoBogoB TpeboBaHuAM Permctpa oOCyLecTBNSETCHd, Kak npaBuIio,
nocpeacTtBOM  0A0OpeHUs  TEXHONMOrMYecKMx MpoueccoB CBapku C  odopmneHvem
CeugetenbctB 06 ogobpeHnn TexHonormnyeckux npoueccon ceapkm (COTIIC, dopma 7.1.33)
npyv UCMNOMb30BaHMM CBAPOYHbIX MaTepuanos, OTBeYalwmnx TpeboBaHMAM HaLMOHaMNbHbIX
n/unn mexagyHapoaHbiX CTaH4APTOB, B COOTBETCTBMM C Tpe6GOBaHNAMN HACTOsLLEro pasaena.

5.3.3.2 OpobpeHne (cepTudmkauus) CBapOYHbIX MaTepuanoB € O0GOpMIeHneEM
Ceugetensctea 006 opobpeHnn cBapodHbix Martepmanos (COCM, dopma 6.5.33)
BbINoNHAeTCs Pernctpom no 3asiBke 3akasdmka. Ob6Lme nonoxeHus No 4onycKy CBapOYHbIX
MaTtepuanoB YyCTaHaBnuBalTCs cornacHo pasg. 4 4vactm XIV  «Ceapka» [Mpasun
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Knaccudukaumm n noCcTPOMKM MOPCKUX CYAO0B, a Takke TpeboBaHunsam 4.2 yactu Xl «Ceapka»
MpaBun knaccudmkaumm, nocTponkn u obopyaosaHua [BY/MCIT n TpeboBaHusiMn
HacToswero pasgena.

Mopsagok  npumMeHeHMss U 0doOpeHus  CBapoOYHbIX  MaTepuanoB  OOSMKEH
cooTBeTcTBOBaTh 2.5 uvactn Xlll «Ceapka» [MpaBun knaccudukaumm, MNOCTPONKN W
obopygosanusd NBY/MCI1 ¢ yueTtom TpeboBaHuMii HacTosLWero pasaena.

5.3.3.3 [ns cBapku TpybonpoBOgHOM CTanu criegyeT NpUMEHATb MaTepuanbl TONbKO
C HU3KMM cofepxaHnem sogopona kateropun H5 nnu H10.

CeapouHble matepuanbl gng TpybonpoBogos knaccoB L2 n G2 gomkHbl obecneymBaTb
OOCTaTOYHYI0 KOPPO3MOHHYK CTOMKOCTb CBapHbIX coeauHeHun. [lpu cBapke cTanu
MOBbILLEHHOW N BbICOKOM MPOYHOCTM 0COB0E BHUMAHWE O0MKHO YAENSATLCA NPeA0TBPaLLEHMIO
o6pa3oBaHUsA XONOAHbIX TPELLUNH B 30HE TEPMUYECKOro BNMAHUS 1 MeTanne wea. Kpome Toro,
HeobOxoanmo cobntogatbe TpebOBaHUS K COOTHOLUEHUIO MEXAy npeaenamu TeKyydecTu U
BPEMEHHbIM CONPOTUBIIEHNEM MeTasnsa WBea U OCHOBHOMO MeTanna.

5.3.3.4 [omkHbl ObITb cocTaBneHbl NoapobHbIE paboyne MHCTPYKUUKU NO XPaHEHWIO,
oOpalleHuto, yTunm3aumm n NOBTOPHON CYLLKE pacXodHbIX CBAapOYHbIX MaTepuanos. Ocoboe
BHMMaHue cnegyeT yaensiTb obpalleHnio CoO CBapoYHbIMM MaTepuanamu npu nogsoaHOM
cBapke «cyxum crnocobomy». [JormkHbl ObiTb pa3paboTaHbl paboyune NHCTPYKLMM NO XPaHEHWUIO
1 obpalLLeHnIo NPUMEHUTENBHO K pacXoAHbIM CBapOYHbIM Matepuanam Ha cyaax nogaepku
N B CBapo4HbIX KabuHax, a Takke No repmeTnsaumm n nepegaye B CBapovHyo KabuHy.

5.3.3.5 TpeboBaHua K cCTaHOAPTHbIM M cneunanbHbIM XapakTepUCTUKaM CBapHbIX
coeavHeHun npuBoasTca B 1abn. 5.3.3.5. McnbiTaHns Ha yaapHbIn n3rmb npoBoasaTcs npu
Temnepatype, pasHon T, —10 °C gnsa tpy6 TonwmHon ao 20 mm BknounTensHo n T, —20 °C
ansa 1py6 6onben TonwmHbl. O6pasLbl Bblpe3atoT OT NOBEPXHOCTM CO CTOPOHbLI NOCNEeAHEro
npoxona npwu cBapke, ecnun He oroBapuBaeTca uHoe. McnbitaHna Ha CTOD npoBoadatcsa npu
Temnepartype Tp.

Tabnwuuya 5.3.3.5
TpeboBaHuA K PU3NKO-MEeXaHUYECKUM CBONCTBAM CBapPHbIX COeAUHEHUN

CBolicTBO CaapuBaemasi cTanb
PCTW | PCT32W | PCT36W | PCT40W [PCT420W|PCT460W [PCT500W|PCT550W|PCT620W|PCT690W
Mpegen TekyyectTn meTanna 235 315 355 390 420 460 500 550 620 690
wea, MMa (muH.)
BpemeHHoe conpoTtuBnexue 400 440 490 510 530 570 610 670 720 770

MeTanna wsea v nonepek
cBapHoro coegvHexus, Mla
(MnH.)

TBepAoCTb CBapHOro 300 300 300 300 320 350 370 370 400 400
coeavHeHus no Bukkepcy (Makc.)
Yron 3arunba, ° (MWH.) 120

Pabota ygapa KV, [Ix, B nonepeyHom HanpasneHun, npu T, —10 °C gns Tpy6 ¢ tc < 20 mm v npu T, —20 °C
ansa Tpy6 c t; > 20 MM, He MeHee

TpybonpoBoabl BCEX KNaccoB

[ns scex D, |20 [ a1 [ 3 [ 39 | 42 | 46 | s0 | 55 | 62 | 69
CTOD metanna csapHoro coeivHeHus u 3TB, mm, npu T, ans Tpy6onposoaos knaccoB L1 — L3, G1 — G3, He MeHee

tc <20 Mm - - - - 0,10 0,10 0,10 0,10 0,10 0,15

20<t, <30 mm - 0,10 0,10 0,10 0,10 0,10 0,15 0,15 0,20 0,20

30<t <40 mm 0,10 | 0,10 0,10 0,15 0,15 0,15 0,20 0,20 0,20 0,25

CTOMKOCTb K CYTbUAHOMY PacTPECKUBAHMIO MOA HAMPSXKEHMEeM: OTCYTCTBUE TPELUMH MOCTIe BbIAEPXKKM B pacTBope
B TeueHue 720 4 npu HanpsbkeHun 85 % MUHMMATIbHOMO HOPMUPOBAHHOIO Npeaena TeKy4ecTu

CTOWKOCTb K BOOOPOAHO-MHOYLIMPOBaHHOMY/CTyneH4aToMy pacTpeckuBaHuio: CLR <15 %, CTR <5 %, CSR<2 %

MpumeyvyaHus: 1. MpuBoasTcs Tpebyemble cpeaHue 3HadeHUs paboTbl ydapa mo Tpem obpasuam npu Temnepatype,
onpefeneHHon B 4.3.3.6. Ha ogHom obpasue fonyckaeTcs CHuxkeHve paboTbl yaapa ao 70 % ot Tpebyemol.
2. [Onsi paamepos D, 1 t; BHE ykasaHHbIX NpefenoB TpeboBaHUA yCTaHaBNMBAKOTCA MO COrnacoBaHuio ¢ PerncTpom.
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534 MeToabl UCNbITaHMN CBAapPHbIX COeOQUHEHUNMN.

MeToabl UCNbITaHUI CBAPHbIX COEQUHEHWUI aHANOMMYHbI UCMbITAHUSIM, KOTOPbIE OMUCaHbI
A1 OCHOBHOro MeTanna B pasg. 4, C y4eTOM 0COBEHHOCTEN, PACCMOTPEHHbIX HUXE.

5.3.4.1 OnpegeneHne CTOWMKOCTM K  CyNb(MOUOHOMY  pacTpeckMBaHuUO  nop
HanpsXXeHneMm.

McnblTaHnsm nogsepratoT no Tpu cBapHbIX obpasua oT NPOoAO0SbHOrO WBa 04HOM 13 Tpy6
napTuun. VicnbiTaHna NpoBOAATCA MPU YeTbIPEXTOYEYHOM U3rnbe NonHOTONWMHHOIO obpasua
CO CBapHbIM LUBOM W HECHATBIM YCUMEHNEM, BblOEPKMBAEMOrO B UCMbITaTENIbHOM pacTBope
B TeyeHne 720 4 npu HanpsbkeHun, coctasnsowem 85 % MUHMMaNbHOr0O HOPMUPOBAHHOIO
npegena Teky4yecTn ONnsi OCHOBHOro metanna TpyObl. McnbiTaTenbHbI pacTBOp U OUEHKa
pe3ynbTaToB UCMbITAHUN — Takne Xe, Kak ANng OCHOBHOro MeTanna.

5.3.4.2 OnpegeneHne CTOMKOCTU K BOAOPOAO-MHAYLUPOBAHHOMY (CTyrneH4YaTomy)
pacTpeCKMBaHMIO.

McnblTaHnss npoBOgAaTCA Tak e, Kak [Ans  OCHOBHOro MeTanna, o6pasupl
N3roTaBNMBAOTCS NONepekK LWea 6e3 CHATUS YCUEeHMs, LLOB A0SMKEH HAaXoauTbCs NocepeanHe
ONHbI o6pasua.

5.3.4.3 OnpegeneHne cnocobHOCTM K BOCTIPUATUIO MNacTUYECcKnx gedopmMaunin npu
NCNbITaHUAX Ha 3arno.

McnbiTaHns Ha 3armb npoBOASATCS COrnacHo npouenype, NpUHATOW AN OCHOBHOMO
MeTanna. [duameTp onpaBkM MpU WCMbITAHWUSX criegyeT MnpuvHMMaTtb B 3aBUCMMOCTUM OT
KaTeropmm NpoYHOCTM MaTepmana — cMm. Tabn. 5.2.1.5.1.

YcuneHne cBapHOro wBa criegyeT CHMMaTb 3anogsiMuo C OCHOBHbIM MeTansiom. [Mpu
CHATUN yCUINEeHUs MexaHudeckas obpaboTka AOo/mKHa NPOBOAUTLCA B HanpasneHWu BOOSb
obpasua.

5.3.4.4 OnpepeneHue TpewwmHocTonkocTn (CTOD).

5.3.4.4.1 OOwM NOpPsSiAOK MpaBKM 3arOoTOBOK, MCMbITAHUMN WM pa3mep obpasuoB K13
CBapHbIX COeAUHEHW NOoJOOHbI MPUMEHSEeMbIM ONsi UCMbITAHWMA OCHOBHOrO MeTtanna.
TonuwmHa obpasuoB AormkHa cocTaBnAaTb He meHee 85 % t. ¢ yyeTom 5.3.4.4.10.

Hwke ykaszaHbl OCOBEHHOCTU UCMbITAHWS CBAapHbIX COEAMHEHUW C  Yy4eToMm
AONOMHUTENbHOW HeobXoauMOCTM MOMyYEeHUS UCXOOHOW WMHGOPMaUUW ANA MNpoBeAeHus
WHXXEHEPHOM oLeHKN KputndHoctn gedpekta (ECA).

5.3.4.4.2 [Ons onpegeneHvsi napameTpoB TPELLMHOCTONKOCTU UCMNONb3YHTCSA 0bpasubl
C Hagpe3oM U npeaBapuUTESibHO BblpalLeHHOMW M3 HEero YCTanoCTHOM TpelwmHoWn. Boeipeska
o6pa3suoB 1 HaHeceHne Hagpesa no metanny wea n 3TB Nnpon3BoanTCA Ha Matepuane nocne
OKOH4YaTenbHoM TepmoobpaboTkn. O6pasubl 13 Tpyd cnegyet BblpesaTb Nocne
9KCMaHOMPOBaHMS U MOCMeaylLlWero Harpesa, COOTBETCTBYHOLIErO0 TepMUYECKOMY
BO34ENCTBUIO NPU HAHECEHWM 3aLLMTHOrO NOKPLITUSA, €CNY HE [0Ka3aHOo, YTO 3TO TepMMYecKoe
BO3JENCTBME HEe MeHSEeT CBOWCTBa Matepmana. PacnonoxeHne Hagpesa B obpasuax — no
TOMLWMHE, HanpasneHne pacnpoCTpaHeHns TpeLLMHbl — BOOMb CBApHOro LWBA.

Hagpes pacnonaratloT B COOTBETCTBUW C MPOrpaMMon WCNbITAHUA, YTBEPXOEeHHON
Peructpom. Npu ncnoitaHnm 0oCHOBHOIO MeTana npokarta (LUTpunca) Ha CBapMBaeMoCTb — Mo
3TB I n 3TB Il (cm. 5.2.1.6). Cxema panoHoB 3TB MHOronpoxo4HOro CBapHOro LWBa LWTpunca,
ANA  KOTOopbIX Heobxooumo onpegeneHne napamMeTpoB TPELWMHOCTOMKOCTM, MNOKasaHa
Ha puc. 5.3.4.4.2-1.

Mpy ucnbiTaHUAX Ha CBapMBaEMOCTb OCHOBHOIO MeTanna Tpyb Ha MoaenupoBaHHbIX
CTbIKOBbIX KOMbLEBbIX LWBaxX Hagpe3 pacnonaratot no 3TB I.

Mpn mucnbiTaHUAX CBapHbIX coeanHeHun Tpyb (CBapvBaeMOCTb OCHOBHOrO MeTanna
CBapHbIX TPYO Ha 3aBOACKMX MPOAOSIbHBIX UMM CNUparbHbIX LWBax, aTTecTauns CBapOYHbIX
npoueayp 3aBoACKOM U MOHTaXXHOW CBapKX) Hagpe3 pacnonaratoT nocepeanHe CBapHOro Lwea
W NO 30HE CNMaBneHusi, Mo fMHWK, NPOBEAEHHOW TakMMm obpasom, 4TOOblI coaepxaHue
MeTarnna wsa M OCHOBHOro mMeTanmna no obe CTOpoHbl OT SinHMK cocTtaensano 50 % = 10 %
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(puc. 5.3.4.4.2-2). B nocnegHem criyqae uccriegyemom 3oHom Takke ssnaetcsa 3TB |y nuHum
CnnaBneHus.

5.3.4.4.3 OQHOBPEMEHHO C M3rOTOBNEHMEM CBapHbIX 0OOpa3UOB OT KOHUA KaXgoro
nccnegyemoro oOTpeska LWBa (pekomeHaoyeTcsa OT 00ouMx KOHUOB) cregyeT Bbipe3aTb
nonepeyHble Makpownudsbl. Llenbto nx meTtannorpaduyeckoro uccrnegoBaHusa SBMsIETCS
KOHTpPOSfb KadecTBa CBapku, oOrnpefeneHne BO3MOXHOCTM  BbIMOSIHEHMS  pa3MeTKU
B cooTBeTCcTBUM C 5.3.4.4.2 1 Npn HEOBXOANMOCTM onpedeneHne TBepaoCTu B COOTBETCTBUN
c5.3.4.4.6.

/mm\\\‘
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|
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) rpassaia maxpy nerpemsm
W eYBepITecn

Puc. 5.3.4.4.2-1
ParoHbl 3TB MHOrONpoOXoAHOro CBapHOro coeuMHeHus Wrpunca. BolaeneHs uccnegyemble 30HbI.

KOHTYp 3aroTOBKW nocne npaekv

KoHTYp obpasua

S

\
7IQPHBHTLI pasMeTKu Happesa

Puc. 5.3.4.4.2-2
PasmeTka o6pa3LoB u3 Tpybbl

5.3.4.4.4 lMpn pasveTke MNOMNOXEHUS Hagpe3a B CBapHOM oOpasue TopueBbie
NMOBEPXHOCTN 06pasLoB (NepneHauKynspHble HanpaBfeHWo CBapku) NpPOTPaBfMBAKT U
NMHWIO Hagpes3a pasmMedaloT Takum obpasom, 4ToObl obecneunTb Haunydwee nonagaHue
B MCCreoyeMyto 30HY.

PekomeHayeTca cobntogatb yron Mexay NiMHUMen Hagpesa n 60KOBbIMM MOBEPXHOCTAMM
obpasua B guanasoHe (90 £ 5)°, OTKNOHEHWEe OT J4aHHOro AManasoHa OOSMKHO ObiTb YkasaHo
B MPOTOKONe.

5.3.4.4.5 Tak kak cBapHble 06pasLbl UCMbITbIBAIOTCA B COCTOSAHMM MOCHE CBAPKU U UMEIOT
BbICOKMA YPOBEHb OCTATOYHbIX CBAPOYHbIX HanpshkeHun, TpeboBaHWst MO OONYyCTUMbIM
OTKINOHEHUAM OT NPSMOMMHENHOCTU (DPOHTA YCTanoOCTHOM TPELUUHbI MOryT obecneunBaTbCs
3a cYeT NpMMEHEHUs nepea ee BblpawmBaHMeM npoueaypbl 6okoBoro obxatnst obpasua Ha
yyacTke HeTTO-ceyeHus BbicoTon oT 88 Ao 95 %, BKNoYas BepLlUMHY Hagpesa, C CyMMapHoWn
nnactnyeckon gecdopmaumnen He 6Gonee 1 %. lMpu obxaTum JONYCTUMO HEOLHOKpaTHOe
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npunoxexHve Harpysku. MamepeHue rnybuHbl obxaTua Ona onpeaeneHvst nnacTtuyecKkomn
aedopmMaumm AOMKHO NPOBOAUTBLCS C TOYHOCTBLIO He MeHee 10,0025 mm.

5.3.4.4.6 lMpoBepka adhdheKTMBHOCTM 06PaABOTKM NPOBOAMTCS MO pe3yribTataMm 3aMepoB
PpOHTa YCTaNOCTHOM TPELUUHbI B U3NOME.

B Tex cnyyadx, kKorga WCNbITbIBAETCA MaTepuan 30H BbICOKOW CTPYKTYPHOW
HEOOHOPOAHOCTW, ANS KOTOPbIX HEMOCPeACTBEHHOe ornpeferieHne Oys HEBO3MOXHO,
npegycMaTpuBaeTcsl KOCBEHHas MeToauKa onpeaeneHns npegena TekyyecTu.

Mo pesynbTaTtam nsmepeHunin Teepgoctu no Bukkepcy, HV, B 3TB 1 ocHOBHOM mMeTanne
onpeaensaeTcs BenuymHa npegerna TeKy4ecTun Oys NP KOMHATHOW TeMnepaType, B YaCTHOCTH
ans 3TB npegnaraetcs COOTHOLUEHNE

Oyes = 3,28HV-221, (5.3.4.4.6)

HO He MeHee npefena Teky4yecT! OCHOBHOrO MeTanmna u metanna wsa.

5.3.4.4.7 Ons nuctoBoro npokaTa (wWTpunca), NPOU3BOANMOIO MO TEXHOMOMK
TepMoMexaHuyeckon obpaboTkun, n Tpyd M3 HEro xapakTepHO MOsIBNEHWE NPU UCMbITAHUSIX
o6pasuoB paccnoeHui, napannenbHbiX MOBEPXHOCTW MpokaTa, YTO NpMBOAUT K CpbiBaM
(bbICTPOMY 4YacCTUYHOMY MaAEHWUI0 HarpyskM C Mocregylwmm ee pocTtom, "pop-in") Ha
anarpamvme gedopmupoBanHund. [pu BbiOOpe KPUTUYECKOW TOYKM ANsS  onpeaeneHus
napamMeTpoB TPELYMHOCTOMKOCTM paspellaeTca UrHopupoBaTb CPbIBbl, €CMM U3MEHEeHUue
TaHreHca yrna HaknoHa guvarpammbl AeopMrMpoBaHUs Npu cpbiBe («3HAaYNMMOCTb» CpbIBa)
coctasnseT He 6onee 5 %.

5.3.4.4.8 Hopmupyembim siBnsieTca 0edOopMaumOHHbBIA napameTp TPeLMHOCTOMKOCTH
CTOD. OgHako ucxogHon nHgopmaumen onga BbiNONHEHUS UHXEHEPHOWN OLLEHKN KPUTUYHOCTU
nedekrta ABMSETCA 3HEepreTM4eckun napameTp TPELMHOCTOMKOCTM —  J-uHTerpan.
PekomeHgyetca onpegenate oba 9TM napameTpa npu  UcnbiTaHnax obpasuos. [Mpu
NCNonNb3oBaHMM 006pa3LOB Ha TPEXTOYEYHbIN U3rMb ona atoro TpebyeTcs AOMNONHUTENBHO
N3MepATb NepeMELLEHME MO FIMHUM HarpyXeHus — cm. 5.5.2.

5.3.4.4.9 Tlocne BbINOMHEHMS UCMbITAHUIW cregyeT NpoBOAMTb MeTasnnorpaduyeckmin
aHanums (kpome obpa3sLoB C HaaPE30M MO LEHTPY CBAPHOrO LWBA) A5 NPOBEPKN NPaBUSTbHOCTU
N3roToBNeHnsa Hagpesa. Takke onpenenstoT Hannume nccrnegyemom MMKpocTpykTypbl (3TB |
unu 3TB |l) B npegenax ueHTpanbHbix 75 % TonwuHbl obpasua. [Ans 3Toro Nnpom3BoanTCS
paspeska paspyLleHHoro obpasua Ha Wbl B COOTBETCTBUM C puc. 5.3.4.4.9, BKnovaroLwas
cnegyloLime onepaummn:

Bblpe3KYy M3romMoB ¢ 06enx NonoBuH obpasLua — Co CTOPOHbI MeTasnsa LWea U CO CTOPOHbI
OCHOBHOro MeTanna;

paspesKky M3NOMOB MOMEPEK MIOCKOCTU M3nomMa BOOMb JIMHUM YCTaNOCTHOW TPELUUHBbI,
HWXKHSIS YacTb U3noma JOoShKHa cogepaTb YCTarnoCTHY TPELWUHY Ha 2/3 TONLWWHbI;

n3rotoBneHne wnndos 1 BbigeneHne 3TB, poTorpacdmposaHue.
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Mopsipnok MeTannorpacgrMyeckoro nccrenoBaHus Nocne UCTblTaHust

Mo pesynbTatam meTannorpaduun cnegyet yCTaHOBUTL NOMOXEHWEe N ANMHY Tpebyemon
MUKPOCTPYKTYPbl BHYTPW 3a4€THOM 30Hbl — LEHTpanbHbiXx 75 % TonwumHbl obpasua.
MuHmanbHas pons  uccreayemMonm  MUKPOCTPYKTYpbl, Heobxoammasi Ans  npusHaHus
NCNbITaHNSA KOPPEKTHBIM, NMPpUHMMaeTcs paBHon 15 %, ecnv nHoe He yka3aHo Permctpom.

Ha puc. 5.3.4.4.9 npegcrtaBneHa cxema ornpegerneHns OonM uccnegyemMomn CTPyKTypbl
Nno PPOHTY TpeLUnHbl, %, Ha NnpuMepe aHanusa NPUCYTCTBUSA KPYMHO3EPHUCTOWN CTPYKTYPbI
BOGNN3M rpaHuULbl CNNaBnieHus.

5.3.4.4.10 [On4a TpybonpoBoaos 13 nrakMpoBaHHON cTanu ncnblTaHn4
Ha TPELLMHOCTOMKOCTb NPOBOAAT Ha obpasuax co CHATbIM NNaKNPYHOLWUM CIOEM.

5.35 Mpoun3BoAcTBEHHbIM NepcoHan u KBanudunkauma cBapLUKOB.

5.3.5.1 Bce pabotbl Mo cBapke KOHCTPYKUMA MOABOAHbLIX TPAHCMOPTHBLIX CUCTEM,
nognexawmx TexHudeckoMy HabnogeHno Pernctpa, [AOMKHbI  BbIMNOMHATLCA  TOMbKO
KBanuguunupoBaHHbIMM CBapLUuKamMu, Haanexawum obpasom aTTeCToBaHHbIMU 1 UMEOLLMMN
AeNCTByloLLEee CBMAETENbCTBO O AONYCKe CBapLUUKa, BblaHHOe Pernctpom cornacHo pasa. 5
yactn XIV «Csapka» NMpaBun knaccugukalmm n NOCTPONKN MOPCKUX CYAOB.

O6Lwme TpeboBaHUA No Keanudurkaumm nepcoHana OOMKHbl COOTBETCTBOBaTb pasg. 2
yactn XllI «Ceapka» [MpaBun knaccudmkaumm, noctpovikn mn obopygosanus [BY/MCI
¢ ydyeTom TpeboBaHUn HacTosLEero pasgena.

5.3.5.2 [o npoBegeHuss aTTECTALUOHHbIX WCMNbITAHWA CBapLUK OOSMKEH MyTem
00y4yeHunst 1 NPaKTUKM NOMYYNTb 3HAHUS B Crieayrowmnx obnacTax:

OCHOBHbI€ CBapOYHbIE TEXHOSOMNN;

TexHu4eckne TpeboBaHMst K CBAPOYHbIM NpoLeccam;

COOTBETCTBYIOLLNE METOAbI HEPA3PYLLAOLLErO KOHTPONS;

KpUTEPUN MPUEMKN.

5.3.5.3 WcnbITaHns no aTtectauMu CBapLUMKOB MPOBOOATCA AN COOTBETCTBYHOLLMNX
NOSIOXKEHWI LWBa NPU CBapke, MapoOK MaTepuana u TEXHOSOrMYEeCcKUX MpoLEecCcoB CBapKW.
MapameTpbl npouecca cBapkn obpasuoB Tpybd AOMKHbI ObiTb cornmacoBaHbl ¢ Pernctpom.
Metann TpyG wn cBapoyHble MaTepuanbl Ans artTecTauum LOOMKHbl OblTb 0406pEHbI
Peructpom.
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CBapLumkn AomkHbl OblTb aTTecToBaHbl B 0611aCTU OQHOCTOPOHHEN CBapPKM BCThIK TPyO
B TpebyeMOM OCHOBHOM MONOXeHuu. Mo cornaweHnto cBapLmkm MoryT BbiTb aTTeCTOBaHbI
TONbKO [ANS BbINOSIHEHUS HEKOTOPbIX BWAOB CBAapHbIX LWBOB, MNPOBapPKM KOPHS LUBA,
C onpefeneHHbiMM  MpUCadoOYHbIMM  MaTtepuanamu 1 anekTpogamu.  CBapLiuKy,
BbINOSHAOLME PEMOHTHYIO CBapKy, MOryT ObITb aTTECTOBaHbl TOMbKO B 0OMacTu 3aBapku
AedekToB Npyn yCrnoBUn, YTO BbINOMHAKOT TONbKO JaHHbIE BUAbI PEMOHTHOW CBapKW.

5.3.5.4 ATtTecTauusi gormkHa NpoBOAUTLCS C UCMOSIb30OBAHMEM TOrO e camMoro unu
aHanorn4yHoro o6opyaoBaHUA, KOTOPOE MUCMONb3yEeTCA NMPU MOHTaXe 1 B pearibHbiX YCIOBUSIX
Ha npoun3BoAcTBe M TpyboyknagovyHom cyaHe. MHble yCnoBums AonycKatTCs MO COrflacoBaHmIo
¢ Pernctpom. Ecnn nepepbiB B paboTe cBapuiuka coctaBndetr Gonee 6 mec., TpebyeTcs
AONOMHUTENbHas aTTecTaums.

5.3.5.5 CaapLuyku, BbINOMHAKOLWME NOABOAHYIO CBaPKYy «CYXUM CMocob6OM», AOMKHbI
ObITb CHavyana aTTecToBaHbl ANA Ha3eMHOW CBapKX U AOMKHbI NPYOBpecTn onbIT CBapkun Noa
BOAOW. ATTECTaUMOHHbIE WCMNbITAHUA CBapLiuKa, BbIMOSHAIOWEro MNOABOAHYKO CBapky,
OOJMKHbI NPOBOANTLCSA ANSA KOHKPETHOro NpeaBapuTENibHO aTTECTOBAHHOIO TEXHONOMMYECKOro
npouecca.

5.3.6 O6wme TpeboBaHNA K BbINONTHEHUIO CBAPOYHbIX paborT.

5.3.6.1 [na Bcex TEXHOMNOrMYecknx MpoLEecCOB CBapkW, paccMaTpuMBaeMbiX
B HacCToOsILLEM pasgene n npoxoasawmux ogobperHne no TpebosaHnsam Peructpa, AOmKHbI ObITb
cocTaBrieHbl NoApO6HblIE TEXHOSNOMMYEeCKne WHCTPYKUUK. TexHOMNornyeckne WHCTPyKUum
OOJIMKHbI 06ecneyvnBaTh BbIMOTHUMOCTb BCEX OFOBOPEHHbLIX TPEGOBaAHUNA.

5.3.6.2 TexHonorm4yeckme UHCTPYKUUM Ha CBapPKy AOMKHbI, KaK MUHUMYM, COAEpPXaTb
crnepyowme AaHHbIe:

KaTeropmto OCHOBHOIO MeTarnna B cooTBeTCTBMMU ¢ TpebosaHusamu Mpasun MIMT n knacc
TpybonpoBoaa;

ANamMeTp 1 TONWMHY CTEHKMN TPYO (UNn Ux gnanasoH);

pasaenky KpoMoK 1 (oopMy CBapHOro COeANHEHUS C AOMNyCKaMu;

TEXHONOrM4YeCcK1i NPOLIECC CBapKM;

KONMYECTBO M MECTO PaCNOSIOKEHNS CBAPLLUKOB;

CBapoYHble MaTepuanbl (ogobpeHHble Pernctpom);

COCTaB U pacxof rasoBomn CMecu;

AnameTp anekTpoaa/npucagovyHon NpOBOSOKY;

pacxog npucagoyHon NpoBOSIOKN U dontoca;

napamMmeTpbl CBapKW: TOK, HANpsKeHne, poa ToKa, NONSAPHOCTb, CKOPOCTb CBApPKW, BbINeT
3NeKTpoAa 1 yron Mexay aneKTpoAoM U U3LenveM Ans Kaxaon oyru (Mnv ananasoH);

KONMMYECTBO CBapOYHbIX AYr M CBapO4YHbIX FOSIOBOK (MOAayy XOMOAHOM WM ropsayen
MPOBOJIOKM); NOMNOXEHMS NPY CBapKe 1 HanpasfieHne CBapKu;

Hanuyme nonepeyHbix kKonebaHui anekTpoaa;

ANaMeTp MyHAOLWTYKA;

KONMYeCTBO NPOXo40B (B TOM Yncrne ANs KONbLEBbIX CTbIKOB — 0 HavYana nepemeLleHms
TpyboyknagovHoro cygHa);

3aKkpenreHue (BHyTpW Ui CHapyxw);

TemnepaTypy npeaBapuTenbHOro nogorpesa (ecnvm NpUMeHaeTcs);

BPEMEHHbIE MHTEPBanbl MEXAy NPOXoAaMu;

AnanasoH TemnepaTyp nepen HanoXeHnem Kaxgoro nocrnenyoLwero cnos;

TepMoo6paboTKy Nocne cBapku (ecnv npuMeHseTcs).

5.3.6.3 B cnyyae nogBoAHOMW CBapkM «CyXMMm CMOCOBOM»  TEeXHONorm4yeckume
WMHCTPYKLUMM Ha CBapKy AOMMKHbI Takke coaepXaTtb crieqyoume gaHHble:

rnyobuHy Boabl (MUHUMAarbHY/MakCUManbsHyo);

AaBreHne BHYTPU Kamepbl;

COCTaB rasa BHYTpW KaMepbl;

HanBOMbLUYHO BNAXHOCTb B KAMEPE;
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TemnepaTypy B kamepe (MUHUManNbHY/MakCUMarnbHyto);

ANVHY, TMN 1 pasmep dana;

MECTO 3amepa 3NEKTPUYECKMX NapamMeTPOB CBaPKK;

cBapo4Hoe obopygoBaHue.

5.3.6.4 TexHONOrM4yeckMe WHCTPYKLUUN HA PEMOHTHYK CBapKy [OOSMKHbl ObiTb
pa3paboTaHbl Ha OCHOBEe oOT4yeTa OO0 aTTeCTAUMOHHbIX WCMbITAHUSIX TEXHONOrMYecKoro
npouecca pemMoHTHOM cBapkn. OHM [OMKHbI BKIHOYATh CNeayoLwylo OONOSTHUTENbHYIO
MHdopMaLnIo:

cnocob BbIGOPKM AedeKkTa, MOArOTOBKY Nog CBapKY;

pa3mMepbl 30Hbl PEMOHTHOWN CBapKy;

BMAblI 1 06beM Hepa3pyLuatoLwero KOHTPoss nocre BblIbopku AedekTa n nocrne peMoHTa.

5.3.6.5 [lpn BHECEHMUM N3MEHEHWNN B TEXHONOMMYECKUIA NMPOLIECC CBapKU NpoBeaeHue
HOBbIX MCMbITaHUM TpebyeTcsa B crny4vasx (ecnm MHoe He cornacoBaHo ¢ Peructpom), korga
npeaycMmaTpumBaeTcs:

A OCHOBHOW MeTann:

NoBbILLEHNE NPOYHOCTHOW KaTeropuu;

M3MEHEHNEe COCTOSAHUS MOCTaBKU;

N3MEeHeHMe TEXHOMNOMU U3roTOBNEHUS;

noboe yBenunyeHne P, 6onee yem Ha 0,02 %, yBenunyeHune Ceq 60nee yem Ha 0,03 % un
copgepxaHus yrnepoga 6onee yem Ha 0,02 %;

n3mMeHeHve npeanpusaTua (M3rotToBuTens);

2 reomeTpus:

n3mMeHeHne gnameTpa TpyObl (No cornacoBaHuio ¢ Pernctpom);

N3MEeHeHMe TONLWMHbI LUTPUNCca/CTeHKn TpyObl BHe amanasoHa 0,75t — 1,5t;

U3MEHeHMe pas3genkm KpPOMOK, BbiXoAsiee 3a npegenbl LONYCKOB, YKa3aHHbIX
B YTBEPXKOEHHbLIX TEXHUYECKMX YCIOBUSIX;

LEHTPUPYIOLLME 3aKNUMbI NMPU CBapKe TPpyOD: 3ameHa BHYTPEHHENO KPENneHUs Ha Hapy>KHoe
1 HaobopoT;

.3 TEXHONOrMYEeCKNin NPoLLECC CBAPKMU:

noboe n3aMeHeH1e Buaa CBapku;

3aMeHa 0gHO4YroBOM CBapKM Ha MHOro4yroByt 1 HaobopoT;

noboe nameHeHne Tvna n mogenu obopyaoBaHus (BKNoYas NOABOAHYHO CBapPKY);

N3MEHEHMUST JNEKTPUYECKMX MapaMeTpoB, BNUSIOWME HA PEXMM MNepeHoca wunn
NPOn3BOANTENBHOCTb HaMMaBKy;

M3MeHeHMe Tuna, amameTpa, Mapku CBapOYHbIX MaTep1anos;

M3MeHeHVe BblNeTa ANeKkTpoda 3a npefernbl OOMNYCKOB, YKa3aHHbIX B YTBEPKAEHHbIX
TEXHOMOrMYECKNX MHCTPYKLMSAX;

M3MeHeHMe cocTaBa U pacxoda 3awmTHoro rasa 6onee 10 %;

N3MEHeHNe OCHOBHOrO MOSIOXKEHMSI NPU CBapKke Ha MNONOXEHWe, He COOTBETCTBYHOLLEE
Tabn. 5.3.6.5;

Tabnwuua 5.3.6.5
JonycTumMblie NONOXEHUA NpU cBapkKe

MonoxeHune Npu cBapke aTTecTaluyoHHON Npobbl MonoxeHus npu cBapke, ANsi KOTOPbIX He TpebyeTca
[ONOoNHUTENbHas aTTecTaums
PA PA
PC PA, PC
PFIPG PA, PFIPG
PC + PF/PG Bce
H-L045 Bce

N3MEeHeHWe HanpaBneHnsa «BepPTUKamnbHO BHU3» Ha «BepTUKarnbHO BBEPX» UM HA0BOPOT;
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N3MeHeHe O4HOMNPOXOAHOM CBapKM Ha MHOTOMPOXOAHY U HaobopoT;

N3MeHeHue NONAPHOCTY;

N3MEHeHWe TMOroHHOW 3HepruM npu cBapke BHe pguanasoHa 10 %, ecnu uHoe
He cornacoBaHo ¢ Pernctpow;

M3MEHEHNE BPEMEHHbIX WHTEepBanoB Mexay npoxogamu BHE  OOMYCTUMbIX
Nno yTBEPXKAEHHBbIM TEXHONOrMYECKUM NHCTPYKLMAM;

CHWXeHWe TeMnepaTypbl NpeaBapuTenbHOro nogorpesa (ecnu NnpuMeHseTcs);

noboe cokpalleHne BpPEMEHN OXNaXAEeHWst CBapHOro COeaVHEHWUS MO CPaBHEHMUIO
C aTTeCTauNoHHbIM UCTbITaHMEM (A5 MOHTaXXHOW CBapKW);

noboe naMeHeHne pexnma TepMmoobpaboTkm nocne ceapku (ecnu NpUMeHseTcs);

nonepeyvHble konebaHus anekTpoga Ha pacctosHne 6onee Tpex HOMMHAaIbHbIX
AnameTpoB, ecriv nonepeyHble konebaHnsa He NpeayCMOTPEHbI;

COKpalLeHne KonmyecTea CBapLLUKOB;

.4 noaBoOAHas cBapka «CyXMM Cnocobomy, LONONMHUTENBHO:

noboe n3MeHeHne aaBneHnsa B CBApO4YHON Kamepe;

noboe n3MeHeHne cocTaBa rasa BHyTpU Kamepbl;

yBenuyeHne BnaxHocTn B kamepe 6onee yem Ha 10 % OT ypoBHSA Npu aTTeCTauMOHHOM
NCNbITaHUN.

5.3.7 Ceapka TpybonpoBogoB U3 NNaknpoBaHHOW cTanw.

5.3.7.1 OOwwme TpeboBaHus Kk cBapke TpybonpoBOAOB C BHYTPEHHUM MIAKUPYOLLM
cnoemMm [OMmkHbl cooTBeTcTBoBaTh 2.8 yactu XIV «Ceapka» [llpaBun knaccudumkaumm u
nocTporkn Mmopckmnx cygos u 2.9 yactu Xl «Ceapka» NMpaBun knaccudukaumm, NOCTPONKA K
obopygosanus NBY/MCI1, ¢ yyeTom TpeboBaHMIA HACTOSLLEN IMaBbI.

5.3.7.2 [Mpon3BoacTBEHHAs CBapKa y4aCTKOB C KOPPO3NOHHO-CTOMKMM MilakMpoBaHMEM
MOXET BbIMOSTHATLCS NOCPEACTBOM OAHOIO M3 CBAPO4HbIX NPOLIECCOB, YKa3aHHbIX B 5.3.2, 3a
WCKITIOYEHMEM [OYyroBOM CBapKM MOPOLLUKOBOW MpPOBOSOKOM ©e3 3awuTHOro rasa wu
BbicOkoyacTtoTHon cBapku (CBY). me 9TO0 BO3MOXHO, CBapka OOJMPKHA BbIMOJTHATLCS
ABYCTOPOHHMM LWBOM. [Mpoxoa npu 3aBapke KOPHS LBa B OAHOCTOPOHHUX (MOHTaXHbIX)
CBapHbIX LUBAaX, KaK NPaBuIio, AOMKEH BbINOSTHATLCA PYYHOWN CBAPKOW NNaBALLMMCS NOKPbITbIM
3MeKTpoaoM, OyroBOM CBapKoW BONb(pamMoBbIM 3NEKTPOoAOM B cpefe 3alUMTHOro rasa unu
AYyroBOM CBapKOW NNaBsLWUMCS 371EKTPOAOM B Cpefe 3alMTHOro rasa.

5.3.7.3 OkoHuaTenbHas pasgenka KPOMOK MOA4 CBapKy [AOSMKHA BbINOMHATLCA
MexaHu4eckon obpaboTkon. [onyckaeTca noawnmdoBka, Npu 3TOM LWMGOBarbHbIE Kpyru
He AOMKHbl BbITb paHee MCNoNb30BaHbl A8 YrNepoaNCTON UM HU3KONErmMpoOBaHHOW CTarnwu.
lMprMeHeHne orHeBOW pe3skn SOSMKHO BbiTb OrpaHMYeHo NNasMeHHON PE3KON.

5.3.7.4 [0n4a o4NCTKM LUBa U NAAKUPOBKM Nepen HanoXeHnemM nocrenyowero Banuka
KOPPO3MOHHOCTOMKOrO  MeTanna [AOfKHbl  MPUMEHATbCSA  MPOBOSIOYHbIE  LWIETKU U3
HepXkaBetoLl el NPOBONOKMN.

5.3.7.5 CaapouyHble maTtepuanbl ANA CBapKU MMAKUPYHOLWEro Crnost OOMMKHbl ObiTb
BblOpaHbl C y4eToM obecrneyeHnss KOPPO3MOHHOM CTOMKOCTU CBapHOrO COEOMHEHWS.
3anpelwlaetcs  cBapka  HU3KOMErMpoBaHHbIMM  CBapPOYHbIMM  MaTepuanamuv Mo
KOPPO3MOHHOCTOMKOMY MaTtepuany. B cnyyae HEBO3MOXHOCTW rapaHTUMpoBaTb [AaHHOEe
TpeboBaHMe BECb LLOB CBAapUBaETCS KOPPO3MOHHOCTOMKNM MaTepmuanom.
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5.4 KOHTPOJlb U HOPMbl AE®EKTHOCTU CBAPHbIX COEQUHEHUN

54.1 O6wme TpeboBaHUA.

TpeboBaHna HacToSALWEN rMasbl, €CNY HUXXE He OroBapyBaeTCs MHOe, PacnpoCTPaHSOTCS
Ha KOHTPOJSb KayecTBa LUBOB CBAPHbIX TPYD M CTbIKOBbLIX KOMbLEBbIX (MOHTaXHbIX) CBAPHbIX
LUBOB, BbINOMHAEMbIX NPW NOCTPONKe (yKnagke/MOHTaxe) noAaBoAHbIX TpybonpoBoaos
C NpuMeHeHneM TpyboyKnaaoYHbIX CyaoB.

O6wme TpeboBaHUA MO KOHTPOSIKO CBAPHbIX COEAWHEHUM KOHCTPYKUMA MNOOBOOHbIX
TpyOonpoBOAOB [OMKHbI cooTBeTcTBOBaTh pasd. 3 4dactm Xl «Ceapka» [lpaBun
Knaccudukaumm, noctporku n obopygosarusa NBY/MCI1 ¢ yueTom TpeboBaHMIA HAcTOSLLErO
pasgena.

5.4.1.1 CnreumanucTbl Hepa3spyLlaloLero KOHTPOMS.

5.4.1.1.1 Hepaspywarwwmn KOHTPOSNb CBapHbIX LWBOB TPybONpOBO4OB OOSMKEH
BbINONHATLCA crneumanucTaMmm nabopaTopum KOHTPOMS KadecTBa, KOMMETeHUMs u craTyc
KOTOPbIX YAOBNETBOPSAOT TpeboBaHMAM K akkpeauTaumm B COOTBETCTBUM C HaLMOHAmNbHbIMK
nvnn mexayHapogHbiMn  cTangaptamu. KomneTeHuus wucnbiTaTenbHonm nabopaTtopum
AOJIMKHa noaTBepXKaaTbca Bblgaden Pernctpom CeugeTtenscrBa O NpU3HaHUM UCMbITaTENbHON
na6opatopun (CIJ1, dbopma 7.1.4.3) unu akkpeguTtaumen, ocyLeCcTBNSIEMON HaUMOHalbHbIM
HaA30pHbLIM OpPraHoM U/vnu Npu3HaHHbIM Pernctpom knaccugukaumoHHbIM 00LLEeCcTBOM.

5.4.1.1.2 K pabotam no HepaspyllaloLleMy KOHTPOMO OOMyCKAalTCA aTTeCTOBaHHLIE
creumanucTbl HepaspyLuaroLero KOHTpons, npoweawmne obydeHve, yCnewHo BbiaepXasLune
KBanmMuKauMoHHbIE MCMbITAHUS U MNOMNyYMBLUME YAOCTOBEPEHUSA YCTaHOBMEHHONW hOPMbI.
ATTecToBaHHbIe CrieynanuncTbl HEpaspyLLaoLWero KOHTPONs, OCyLLEeCTBASLNE PYKOBOACTBO
pabotamMm MO HepaspyLllalowemMy KOHTPOMK UM HEemnocpeacTBEHHO  BbIMNOSHALME
HepaspyLlaloWnn KOHTPOMb, AOMMKHbI MPOWTU aTTecTauui Ha 3HaHwe npaBur, HOPM WU
WHCTPYKUMIA no 6e3onacHoMy BefeHuio paboT Ha obbekTax, NOAKOHTPONbHLIX PerncTpy.

5.4.1.1.3 lNpaBoM Bblgaun 3aKkfO4EHUA NO pes3ynbTaTamM HepaspyLlalowero KOHTpons
obnagatot cneynanuctsl, nmetowwme |l u lll ypoeHb kBanudpukaumm. PykoBogctso pabotamu
Nno KOHTPOto ocyllecTendaetcsa cneumanuctom lll ypoHs kBanudukauum.

Cneumanuctbl, BbinonHsowme AY3K cBapHbIX LWBOB C KPUTEPUAMM OLLEHKN HA OCHOBaHMK
ECA, DomkHbl UMeTb YAOCTOBEpPEHME, NOATBEpXAaoLee Nx 3HaHUA U ymeHne pabotaTtb Ha
KOHKPETHOM aBTOMaTM3MPOBAHHON YCTaHOBKE.

5.4.1.2 Ob6opynoBaHne HepaspyLLaloLLEro KOHTPOIS.

5.4.1.2.1 Jlioboe obopynoBaHue, UCMONb3yeMoe SIS BbINOMIHEHWUS KOHTPOSS, OOSPKHO
COOTBETCTBOBATb TpeboBaHMSAM AENCTBYOLLEN HOPMATUBHOM AOKYMEHTauuK. [pumMmeHsieMble
OedeKToCcKomMbl, Kak cpeacTBa n3mMepeHusl, OMKHbI UMeTb cepTudukaTt 0b yTBepXaeHum Tnna
CpencTB U3MEPEHUIN N CBUOETENLCTBO O METPONOrMYECKON NOBEPKE YCTAHOBIIEHHbBIX (OOPM.

5.4.1.2.2 [0na NpoBEPKN OCHOBHbIX MapaMeTPOB KOHTPOSISi M HACTPOMKM PEXUMOB
paboTbl aedekrockonos (kpome cuctem AY3K) OOmKHbI NIPUMEHATHCA CTaHAapTHbIE obpasubl
n kanmbpoBouHble 6nokn. CtaHaapTHble 06pasLbl A0SMKHBI UMETb CBMAETENBCTBA O NOBEPKE
(kannbpoBke) ycTaHOBRNEHHON hopMbl. KannbpoBoyHble 6r10kM AOMmMKHbI ObITb N3rOTOBMNEHDI
n3 ceBapmBaemblx Tpy®6 C HeoOXOAMMBbIMM WUCKYCCTBEHHBIMW OTpaxartensmu, ObiTb
aTTeCTOBaHbl U UMETbL COOTBETCTBYHOLLEE CBMAETENBCTBO 06 aTTECTaLMM.

5.4.1.2.3 YnbTpasBykoBas cucTeMa, KOTOpYK MpeanonaraeTca WCNonb3oBatb AN
nposegeHna AY3K, [OomkHa nNpowTM  KBanUUKALMOHHbIE WCMbITaHUS  (Banugauuio).
TpeboBaHua Kk kBannuMKauMoOHHbIM ucnbiTaHnam cuctembl AY3K npueegeHbl B 5.4.2.
lMpoBepka NMMHENHOCTU CUCTEMbI AOMKHA ObITb NpoBedeHa He paHee, Yem 3a 6 mec. OoT
npegnonaraeMon OaTbl OKOHYaHUSI MCMONb30BaHUSA cucTembl. Onsa BbinonHeHns AY3K ¢
npegnonaraemMon MNpoOAOSPKUTENBbHOCTLIO, MpeBblaowen 6 mec., OHa [oimkHa ObiTb
BbINOSIHEHA HENOCPEACTBEHHO nepe Hayanom paboTsl. Pe3ynbTaTbl NPOBEPKM (KannbpoBKu)
CUCTEMbl OOSMKHbI OblTb OTPaXKeHbl B YAOCTOBEPEHMM O KanubpoBke. YOoOCTOBEpeHME O
Kannbposke A0MKHO OblTb AOCTYNHO ANS NPOBEPSAOLLMX OpraHn3aummn (aKCcnepTos).
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5.4.1.2.4 [Ons kBanuduKaLuNOHHbIX UCNbITAHUA YNbTPa3BYKOBOW CUCTEMBbI, MPOBEAEHMS
KOHTpONA 3a COXpaHEHMEM HACTPOWKM CUCTEMbl B rpouecce 3KcnnyatauMm w  ans
OTCNEXMBaHUS TEKYLLMX NokasaTenem cuctembl AOMMKHbI UCNONb30BaTbCA KarnvbpoBOYHbIE
GnoKK, M3roTOBIEHHbIE U3 YYacTKa TPyObl, ICNONb3yeMOW B KOHTPONUpyemMom TpybonpoBoae.
B kannbpoBo4HbIX GnoKax AOMKHbI ObiTb BbINOMIHEHBI UCKYCCTBEHHbIE OTpaxartenu Tuna
OTBEPCTUI C MAOCKNM OHOM ANaMeTPOM 3 MM U NMOBEPXHOCTHbIE Npope3un riybuHon 1 mm. Ha
KannbpoBo4yHOM 6rnoke [Ao/mKeH OblTb BbIMNOSIHEH KeMMeHUWeM ero MHAMBUAYyarbHbIN
CEepUHbIA HOMEP.

5.4.1.2.5 Bce Bepcum nporpamMmHoro obecneuveHusi, npedHa3Ha4YeHHOro  AOns
perncrpaumm, o06paboTkM M npeacTaBneHns pes3ynbTaToB KOHTPOMS, OOIMKHbI UMETb
nHanBMayanbHble Homepa. Homep Bepcunm nporpaMmHoro obecnevyeHus  OOfKeH
NpPUCyTCTBOBaTb Ha BCeX nNpeacTaBneHnax pesynbTaToB KOHTpona (Ha pgucnnee w
pacnedaTkax).

Ha mecTe npoBegeHWs KOHTPONSA OOSMKEeH ObiTb NpeaycMOTPeH 3anacHOW WCTOYHUK
nUTaHnA.

5.4.2 KBanndmkaumoHHble ncnbitaHma (Banmgaums) cuctembl AY3K.

5.4.2.1 Uenblo kBanmmKaLuNoOHHbIX UCMNbITAaHUIA CUCTEMbI SBASETCA NOATBEPXOEHME
cnocobHoctn cuctembl AY3K BbisiBUTE OedeKkTbl onpeaerieHHbIX TUMNOB M pa3MepoB U
onpenennTb UX pasmepbl 1 NONOXeHWe B CBapHOM LUBE C 3aaHHON TOYHOCTLIO.

CnocobHoctb cuctembl AY3K Kk o0OHapyxeHuto OedektoB [OfkHa CyMTaTbCs
AOCTaTOMHOW, €Cnn BEPOSTHOCTb BbisSBNEHUs aedekrta nobor AonyCTUMOW BENUYUHGI,
onpegeneHHon Npu MHXEHEPHOM OLLEHKE KPUTUYHOCTU AedekToB, cocTaBnseT He meHee 90 %
npv goseputensHom yposHe 95 %.

5.4.2.2 [porpamma KBanMMUKALUMOHHbLIX MWCMbITAHUA CUCTEMbI OOMMKHA  ObITb
cornacoBaHa ¢ Peructpom.

5.4.2.3 KpanudukaunoHHblE WCMbITaHMS MPOBOAATCA Ha CBapHbIX LWBax, Crnocob
CBapkM W TreoMeTpus pasfenkm KPOMOK KOTOPbIX WAEHTUYHbI  KOHTPONMpyeMoMy
Tpybonposogy. KeanudukaunoHHble UCTNbITaHUSA CUCTEMbI OOMKHbI OblTb NPOBEAEHbl N Ha
CBapHbIX LWBaX, MOABEPrHyTbIX PEMOHTY (C COOTBETCTBYHOLUMMU U3MEHEHUAMU OPMbI
NoAroTOBKM KPOMOK).

5.4.2.4 KBanudukaunoHHblE MCMbITaHUS MPOBOASATCA C MCMNOMb30BaHMEM CBapHbIX
LWBOB, coAepXallnx npegHaMepeHHO BBeAEHHble AedeKThbl, KOTopble, Kak npeanonaraercs,
OyayT nNpuCyTCTBOBaTb B CBapHbIX LWBAX, M3rOTOBMEHHbIX C MOMOLLbIO WUCMNOMNb3yeMblX
MeToa0B cBapku. MuHMMarnbHoe KonunyecTtBo gedektoB — 10. Pasamepbl AedhekToB AOSKHbI
oxBaTblBaTb BEeCb AuManasoH pasmMepoB MOBEPXHOCTHbIX W BHYTPEHHUX AedekTos,
AonycTumbIX cornacHo npoueaype ECA.

Cnocobbl BHeceHVsi OedeKTOB — MpegHaMepeHHOe HapyLleHWe PEeXUMOB CBapKM,
MexaHu4eckne nponurbl C nocreaylwumM 3annaeneHnem unu 6es, yknagka B pasgenky
BOSIb(ppamoBbIX UM rpaddnUToBbIX NNACTUHOK.

Ha cBapHoM WwBe OOMKHO BbITb 0003HAYEHO KIIEMMEHMEM MOJTOXKEHWUE OMOPHOM TOMKW,
OTHOCUTENBLHO KOTOPOW ByaeT onpenenaTbCs NOSIOXKEHNE BbIABEHHbIX AedeKTOB.

5.4.2.5 TpucyTtcTBre, pasmepbl U NOSIOXEHME MO NEPUMETPY UCMbITbIBAEMbIX CBAPHbIX
LUBOB BBEAEHHbIX A4edEeKTOB AOMKHbI ObiTb NOATBEPXKAEHbI pagnorpadUyeckuMm KOHTPOSEM.
JononHutenbHO MOryT ObiTb  BbIMOSIHEHbI  PYYHOW  YNbTPa3BYKOBOW  KOHTPOMb MU
mMarHuTonopoLwkoBas gedekrockonua. OT4YeT O BbIABMAEHHbIX AedyekTax [ormkeH ObiTb
KOH(pnaeHunanbHbIM.

5.4.2.6 AY3K wucnbiTbiBaeMbIX CBapHbIX LIBOB BbIMOSIHAETCA B COOTBETCTBUM C
paspaboTaHHOW NpoLeaypon BanugaLmu.

McnbiTaHnss OOMKHbI BKMOYaTb MOBTOPHLIE CKAHMPOBAHUS C LENbio onpedeneHus
BOCNPOU3BOAUMOCTN pPe3ynbTaTOB KOHTPOMNS Mpyv MNOBTOPHOW YCTAHOBKE aKyCTUYEeCKOW
cucteMbl. Mo kpanHe Mepe oauH 3KCNEepUMEHT OoSmKeH BbiTb NpoBedeH NPW NOBbILEHHOW
Temneparype, OXXMaaemon B yCNoBUSX BbIMOMHEHWUSI MOHTaXHbIX paboT.
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5.4.2.7 PesynbtaTtbl UCNbITaHMN AOMKHbI OblTb NpPMBEAEHbI B OTYETE, COAEpXKaLLem
cBedeHUs O BbISIBNEHHbIX AedeKTax, UX ANVHE 1 NOMOXEHMIO N0 NepMMeTpy CBapHOro LB,
BbICOTE U rMyObuHe 3aneraHus.

5.4.2.8 TlloaoTeepxaeHune pesynbTaToB AY3K npoBoauTCs c MOMOLLbIO
MeTannorpau4ecknx uccrneaoBaHWin MnonepeyvHbiXx paspesoB CBApHOro LWBa B 30He
BbISiBNEHHbIX AedekToB. KonnyectBo nonepeyHbiX pa3pe3oB JOSMKHO OblTb 4OCTATOYHbIM AN
rapaHTuMmn TOro, YTO OLeHKa TOYHOCTUK onpeaerneHns BolCoThl AedekToB ByaeT OCHOBaHa Kak
MUHUMYM Ha 29 N3mepeHnax.

5.4.2.9 PeaynbTaTbl aTTeCTaUMOHHbIX MUCMbITaHUN cuctembl AY3K OomkHbl ObiTb
NnpoaHanM3npoBaHbl B OTHOLLEHWUN:

TOYHOCTW onpeaeneHns BbICOTbl AedeKTa;

TOYHOCTW onpefeneHnsa anuHbl AedekTa 1 NoNoKeHNA ero BOOSb OKPY)XXHOCTM CBapHOro
wBa;

crnocoBHOoCTeN onpeaeneHust XxapakTepucTuk aedekra ¢ nomollbto AY3K B cpaBHeEHUN ¢
pes3ynbTaTtamMu paspyLuarLmnX UCNbITaHUN U pagnorpadnyeckoro KOHTPONS;

BOCMPOM3BOANMOCTIN pe3ynbTaTOB KOHTPOSS MpUM NMOBTOPHOW YCTAHOBKE aKyCTUYECKOW
CUCTEMbI M NOBLILLEHHON TeMnepaType.

5.4.2.10 OtyeT O KBaNUAUKAUMOHHBLIX UCMbITaHUAX cuctembl AY3K pomkeH Kak
MUHUMYM coaepxaTb:

onucaHune nccrefoBaHHbIX CBapHbIX 06pas3LoB;

OnucaHune BbINONTHEHHOIO KOHTPONS C YKa3aHWeM peann3oBaHHOW YyBCTBUTENbHOCTUN A5
Ka)kaoro M3 npeayCcMOTPEHHbIX METOAOB KOHTPONS;

AaHHble, 3aperucTpuMpoBaHHble ONS KaXaoro 3addMKCUMpOBaHHOIO Aedekra u Kaxgoro
nonepevyHoro ceyeHunss gedpekta (Tvnbl OedEKTOB, aMNiMTYAbl OTPaXKEHHbIX CUrHasnos,
pa3Mepbl, NOMIOXXEHWE B CBAapHOM LUBE) B NpoLecce HepaspyLuatlowero KOHTpPoNns pasHbIMu
MeTo4aMM N TaNOHHbIX paspyLlatoLLmX UCTbITAHWI;

pesynbTaTbl aHanun3a ceegeHumn, npuesegeHHbIX B 5.4.2.9.

5.4.2.11 BbInonHeHHble  KBaNUMUKAUMOHHbIE  UCMbITAHUS  CUCTEMbl  OCTalOTCSA
AENCTBUTENbHBIMU NPU YCINOBUN COXPaHEHWSI CNeayoLWmMX NapaMeTpoB:

MeToda CBapKu U reoMeTpun pasaesnkym KPOMOK (BKIT0Has PEMOHTHbIE CBapPHbIE LUBbI);

HaCTPOMKN aKyCTUY4ECKOW CUCTEMbI ANS KOHTPONsSi KOPHEBOW M BEPXHEN 30H CBApHOro
WwBa;

HaCTPOWKN aKyCTUYECKON CUCTEMbI AN APYrMX KaHarnoB;

KannbpoBO4YHLIX OIOKOB M OTpaXaTenem B HUX; CUCTEMbl MONydYeHud n obpaboTku
OaHHbIX;

BEpPCMM NPOrpaMmHOro obecnedeHms.

5.4.3 MeToabl KOHTPOMNA U OLleHKA KayeCcTBa CTbIKOBbIX CBapPHbIX COeAUHEHUMN.

5.4.3.1 OObem KOHTpPONA BCEX BWAOB CBapHbIX COEAMHEHUA  NOABOAHbLIX
TpybonpoBoAOB yCTaHaBNMBaEeTCs B pa3Mepe:

BM3yarnbHbIA U M3MepuTenbHbI KOHTPonb (BUK) — 100 %;

AY3K — 100 % (no cornacoBaHuio C Peructpom kak anbTepHaTuBa [JonyckaeTtcd
ncnonb3oBaHne paguorpadmndeckoro kKoHTpons B o6beme 100 %);

AY3K nnu py4yHon ynbTpa3ByKOBOW KOHTPOSb PEMOHTHbIX CBapHbIX coeanHeHnn — 100%;

MarHMUTONOPOLLKOBbIN KOHTPOMb PEMOHTHbIX BbIGOopok — 100 %.

MeToamkn HepaspyLLaloLWero KOHTPOMNS C YTOMHEHMEM KPUTEPUEB OLIEHKW KayecTBa
CBapHbIX COEAWHEHMIA C y4eTOM Tuna WCNonb3yemMoro OGOpYyAOBaHWS M BbIMOSTHEHUSA
npoueaypbl ECA pomxHbl ObiTb paspaboTaHbl ANS KaXOOro BMAA KOHTPONA U ogobpeHbl
Pernctpom.

5.4.3.2 O6bembl 1 METOAbI HEpa3pyLUAKOLLEro KOHTPONSA Npu BbINOMHEHMN onepaLmm
CTbIKOBOK NpeABapuUTENbHO YNOXEHHbIX nneten TpybonpoBoaoB (3axmecToB), a Takke npu
N3roToBNEHNN TPYOHbIX BCTaBOK (KaTywek) sBNAOTCA NpeamMeToM  chneumanbHOro
paccmoTpeHusa PerucTpa.
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5.4.3.3 BuayanbHO-U3MepuUTenbHbIN KOHTPOMb WM  MarHMTOMNOPOLUKOBLIN  KOHTPOSb
OOMMKHbI BbIMOMHATLCA B COOTBETCTBUM C AENCTBYHOLLEN HOPMAaTUBHOW [OOKYMEHTaUMneWn.
KoHTponupyemasi 30Ha CBapHOro COeAMHEHUSI O0SMKHA BKITHOYATb BHELLHIOW MOBEPXHOCTb
CBapHOro WBa, a TakKe NpuMblIKaloLne K HeMy y4acTKM OCHOBHOro MeTanna, Haxogswmecs
Kak MUHUMYM B 20 MM OT NUHMM CNnaBrieHnsa B 06e CTOPOHbI OT LWBA, HO HE MEHEE TOMLWMHBbI
CTEHKM cBapmBaemoro Tpybonposoga. Kputepum oueHKn KayecTBa CBapHbIX COEANHEHNI NPK
BM3yarlbHOM OCMOTPE M MarHMTOMOPOLLKOBOM KOHTpOSfe npeacTaBneHbl B Tabn. 5.4.3.3.
JTtoBble He yka3aHHbIe BUAbI AedEKTOB JOMYCKaOTCA MO COornacoBaHuto ¢ Pernctpom.

Tabnuua 5.4.3.3
Kputepum oueHKM KayecTBa Npu BU3yaribHOM KOHTPOJIe U MarHUTOMOPOLUKOBOM KOHTpone
CBapHbIX COeANHEHUN

XapakrepucTtuka Kputepun
BHelwuHui npodunb CBapHble LWBbl AOMKHbI MMETb POBHYK MOBEPXHOCTb W MMaBHbIA Nepexo K OCHOBHOMY MeTaniy,
nepekpbITME KPOMOK pasfernku AOmKHO ObiTb He Bornee 3 MM (6 MM — ANst aBTOMaTUYECKON CBapKu
nop cprirocom)
Ycunexne Hapy»xHoe ycunenue: oo 0,2t;, Ho He 6onee 4 mM. BHyTpeHHee ycunenue: o 0,2t;, Ho He Gonee 3 MM
BorHyTocTb BorHyTocTb CHapyxu He gonyckaeTtcs.

BorHyToCTb BHYTpY JOMKHA UMETH NNaBHbIN Nepexon K OCHOBHOMY MeTansny, TOSLLMHA CBApHOro LIBa
HUrae He JoImKHa ObiTb MeHee t..

CwmeLLeHre KpoMOokK MpogonbHbIn/cnMpanbHbIv Wwoe: Ao 0,1t., Ho He Bonee 2 Mmm.
Konbuesoi cTbik: Ao 0,15t., HO He 6onee 3 MMm.
TpeLmHbl He ponyckatotcs
Moppesbl OTgenbHble
ny6uHa d: [onyctumas gnvHa:
d>1,0mm He gonyckaeTcsa
1,0 Mm 2d > 0,5 Mm 50 mm
0,5mMm=d > 0,2 Mm 100 mm
d=<0,2mm He orpaHu4eHa

CymmapHas anvHa nogpesoB pasmepamu 1,0 mm = d > 0,2 MM Ha nobom yyacTke CBapHOro LiBa
anvHon 300 mm:
< 4t;, HO He Gonee 100 Mm

Mopucroctb He ponyckaetcs
NMOBEPXHOCTK

30HbI 3aXnraHusa ayrm He ponyckatotcs

3anagaHus my6uxa < 1,5 mm, anuHa go 1/4D, (D, — omameTp TpyObl)

5.4.3.4 Hopmbl gonyckaembix aedektoB npu AY3K CTbIKOBbIX KOSbLEBbLIX CBapHbIX
LLBOB YCTaHaBMBAKTCH NO pe3ynbTaTam NpoBedeHnss Ha OCHOBaHUKM TpeboBaHW 3aKasynka
NHXEHEPHOWN OLEHKN KPUTUYHOCTM AedEKTOB U NP HAaNMYnUmn orpaHNYEHnn, yKasdaHHbIX HUXKE.
Pesynbtatom BbinonHeHus npoueaypbl ECA sBnsaoTca HOpMbl AedEeKTHOCTM — AoMnycKaeMble
COOTHOLLEHUS ASTMHbI U rNYOVHbI (BbICOTbI) NOBEPXHOCTHBIX M BHYTPEHHNX edEKTOB, KOTOPbIE
NCnonb3yTCs cnegyrowmm obpasom:

TpeLLmHbl He JornyckatTcs,

K NOMyyYeHHbIM BenuumMHam [ob6aBnsieTcs MNOorpewHoCcTb, MM, KOHKPETHOro MeTtoaa
HepaspyLlaloLlero KOHTponsa (Hanpumep, BHYTPUTPYOHOM AOWarHOCTWKKM), onpegensemas
B Mpouecce NpoBepOYHbIX UMK KBanMMUKaLMOHHbIX UCNbITaHUIA (Banugauun) aToro Metoaa
npy CPaBHEHUWN NOKa3aHWN, NOSyYEHHbIX HECKONIbKUMM MeToAaMn u/unn paspeske TeCTOBbIX
AedeKTHbIX LWBOB Ha WnndbI;

aonyckaemad rinyouHa (BbicoTa) gedekta orpaHunymBaetca sennymHon 0,25t.;

MakcumanbHas AnvHa OedeKToB OOormkHa ObiTb He Gonee 1/8 OT ANWMHBLI OKPYXXHOCTM
TpyObl.

5.4.3.5 TllpumeHenne npouenypel ECA He [OomkHO paccmatpuBaTbCa  Kak
anbTepHaTUBa XOPOLLUEMY KayecCTBY BbIMNOMHEHUSA CBapHbIX LWBOB. Kak npaBuno, pesynbTtaTbl
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npoueaypbl ECA npepcraensaiT cobon AgonornHeHue, pacwupsiowee TpeboBaHus K
napameTpam gedekToB, NpeanucaHHblX Ans oTAeNbHbIX BUOOB HepaspyLlatoLLero KOHTpons
(cm. Tabn. 5.4.3.3, 1abn. 5.4.3.6-1 n 1abn. 5.4.3.6-2). MNpu obHapyXeHUM CUCTEMATUYECKN
noBTOpPSAOLWMXCA (OBa pa3a B CMeHy W Gonee) A4edeKTOB Ha KOMbLEBLIX LUBaX, PaBHbIX U
6onee 0,8 oT mMakcumanbHO AOMYCTUMbIX C TOYKM 3peHus npouenypbl ECA, Heobxoanmo
OCTaHaBnMBaTb TEXHOSIOMMYECKMN MPOLEeCC C Uenbil aHanmu3a W YCTPaHEeHUSs1 MPUYKH,
BbI3BaBLUNX NX obpasoBaHue.

5.4.3.6 Kputepun kadectBa npu  paguorpaduHeckoM  KOHTPOMe  AOSDKHbI
cooTBeTcTBOBaTb Tabn. 5.4.3.6-1. Hopmbl gonyckaembix gedektoB npu pydHom Y3K
KOHTaKTHbIM 3XO-MEeTOAOM C UCNOSIb30BaHNEM AedeKTOCKONOB 0bLiero HazHavYeHNs AOMKHbI
cooTBeTcTBOBaTH Tabn. 5.4.3.6-2.

5.4.3.7 lpoBegeHne AY3K cBapHbIX LWIBOB Npu yknagke Tpybonposoaa.

5.4.3.7.1 Ons Kaxgon TOMWMWHbI CTEHKM W reoOMeTpum COEOUHEHUS OOMmkHa ObiTb
paspabotaHa nogpobHas npoueaypa AY3K. lMpouenypa pomkHa ObiTb cormacoBaHa C
Peructpom.

Mpoueaypa kak MMHUMYM OOSDKHA coaepXaTb creayoLulee:

yHKUMOHaNbHOe onucaHne obopyaoBaHus;

CCbISIKM Ha CTaHA4apTbl U UHCTPYKLMK, UCMONb3yeMble B paboTe;

KONMYEeCTBO MCCneayeMbiX 30H MO TOSLUHE CBApHOrO COeANHEHUS;

WHCTPYKUMM MO paboTe CO CKaHUPYHIOLMM YCTPOWUCTBOM, aKyCTMYecKMM 61okom,
KOMMNbIOTEPHOWN CUCTEMOW;

WHCTPYKUMM NO TEXHWYECKOMY W nporpaMMHOMYy obecneyeHuto Ana permcrpauum,
00paboTkn, oTOOpaXXeHus, NpeacTaBNEHNS U XpPaHEHUS pe3yNbTaToOB KOHTPONS;

nopsifoK HAaCTporikn obopyaoBaHus;

ONUCaHNEe 1 YepTex KannmbpoBOYHbIX GrOKOB, BKIOYAs TWUM, pa3mMep M pacnonoxeHue
oTpaxatenen;

Tabnuua 5.4.3.6-1
Kputepum oueHKu KayecTBa npu paguorpadmyeckomM KOHTPOJie CBapHbIX COeAUHEHUN

Xapakrepuctumka Kputepuin
OTgenbHble AedekTbl CymmMapHasi 4nvHa Ha nioboM yyacTke CBapHOro LwBa
anvHon 300 mm
lMopucmocms
OTaenbHble Nopbl OnameTp Oo t/4, Ho He Bonee 3 Mm Makcumym 3 % npoBepsiemon nnoLlau
CkonneHve Mopbl 0O 2 MM, AUAMETP CKOMMEHUs OpaHo ckonnexne

MaKCUMyM 12 MM, B CKOMNIEHWM
nnowaae nop Ao 10 %

Lienouka nop OvnameTp 40 2 MM, ANWHA LenoYku Ao te [Be ueno4ykm

Llinakosoe ekrroYeHuUe

OTtpenbHoe OnameTp fo 3 Mm 12 MM, MakcMmyM 4 LUIT., C NPOMEXYTKaMu He MeHee
50 mm

OAOnHOYHbIE UK LvpuHa go 1,5 mm 2t., HO He 6onee 50 Mm

napannenbHble LenoYkm

BkriroyeHusi

Bonbdpam OnameTp 8o 3 Mm 12 MM, MakcumyM 4 LWIT., C NPOMEXYTKaMu He MeHee
50 mm

Megab, npoBonoka Ecnu BbisiBnsieTcsi, He goryckaeTcs -

Henposap, HecnnaenexHue OnuHa po tc, Ho He Bonee 25 Mm [o tc, Ho He Bonee 25 mm

TpewuHbi He ponyckatotcs -

BozHymocmb wea  eHympu Cwm. 1abn. 5.4.3.3 -

mpy6bi

lModpe3 sHympu mpybbi 'my6uHa po t./10, Ho He Gonee 1 MM [o t¢, Ho He Gonee 25 mm

U3nuwHee nponnasneHue [o t./5, Ho He Gonee 3 MM Ha AnNvHe Ao o 2t., Ho He Gonee 50 Mm

tc, HO He Gonee 25 Mm
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XapakTtepuctuka Kputepui

OTpenbHble AedekTbl CymMmapHas AnuvHa Ha no6boM y4acTke cBapHOro LuBa
anvHon 300 mm

Mpumeyanunsa: 1. Mpynna gedekToB, pasgeneHHbIX yvyacTkamy LUMPUHOW MeHee pa3mepa HauMeHbluero u3 aedekros
rpynnbl, JOMMKHA paccMaTpmBaTbCs Kak OAMH AedekT.

2. OTpenbHbIMK cyuTatoTcs AedekTbl, KOTopble pasaeneHsl bonee Yem 5-kpaTHbIM pa3mMepoM CamMon KPYMHOW HECMIOLWHOCTY.
3. O6bLee KONMYECTBO HECNIOLIHOCTEN Ha NBOM y4acTke cBapHOro wea AnuHor 300 MM (CyMmapHBbIi pa3mep) — Ao 3tc, HO He
6onee 100 MM, UCKntoYasi NOPUCTOCTb; Ha 0bLLel AnvHe cBapHOro wea — A0 12 %.

4. He ponyckaloTcs CKOMSIEHNst HECMNOLUHOCTEW B NONEPeYHOM CEYEHWUN CBApHOrO LLIBA, KOTOPbIE MOTYT MPUBECTU K CBULLLAM
UM yMeHbLUIaoT 3deKTUBHYIO TOMLLMHY CBapHOrO LBa 6onee yem Ha to/3.

5. Ha nepeceveHun WBOB HYKakne AedekTbl He JOMyCKaTCS.

Tabnuua 5.4.3.6-2
KpVITepVIM OLUEeHKU KavdeCTBa Npu yibTPpa3BYKOBOM KOHTpPOJI€e CBapHbIX COG.CI,VIHeHVIVI

MakcumanbHas gonyctuMas MakcumanbHas ycroBHas NpoTsHKEHHOCTb AOMYCTUMbIX HECMMOLIHOCTEN L, MM
amnnuTyfa axo-curHana ot gedpekra

OnopHbIi yposeHb! nntoc 4 ab L < t./2, Ho He Gonee 10 MM
OnopHbI ypoBeHb MUHYC 2 b L > t./2, HO He Gonee t; unn 25 mm
OnopHbI ypoBeHb MUHYC 6 b L > t,, Ho He BGonee 25 Mm

B nprnoBepxHOCTHbIX 30HAX, MCKMYas LEeHTpanbHyl 4acTb CBApPHOrO COEeOUHEHUs!
TONWMHOM t/32, cyMMapHast AnvHa 0edeKkToB Ha MioBGoM yyacTKe CBapHOro LBa ASIMHON
300 MM a0 tc, HO He Bonee 50 mm

OnopHbI ypoBeHb MUHYC 6 Ab B ueHTpanbHoW YacTy cBapHOro COeAMHEHUS TONLUHOW t./3 cyMMapHas AnvHa edekTos
Ha nobom yyacTke cBapHoro wea anvHon 300 MM o 2t., Ho He Gonee 50 mm

MonepeuHble AedekTbl NGO NPOTHKEHHOCTH (AedekTbl Tuna «T») He gonyckalTes®

1 OnopHbIi (3TaNOHHbIN) YPOBEHL YYBCTBUTENBHOCTY OMNpeaensieTcsi no 60KoBOMY CBepreHuio @3 MM B aTanoHHOM obpasLe.
[onyckatoTcsa uHble cnocobbl 3a4aHNsi ONOPHOTO YPOBHS, obecrneunBatoLLme Ty e YyBCTBUTENbHOCTL KOHTpons. TpeboBaHus k
obpasuam ANs HaCTPOVKN YYBCTBUTENBHOCTM JOMKHbI ObITb OroBOPEHb! B NpoLieaype KOHTPOns.

2 [lpu TOMWMHE OCHOBHOMO MeTannia MeHee 12 MM UeHTpanbHasi Mo TOMLWWMHE 4YacTb CBAPHOrO COEAVHEHUSI He
paccmaTtpuBaeTcs.

3 DedekT cumTaeTcs nonepeyHbIM, eCriv aMnuTyaa 3X0-CUrHana oT HEro Npu 03BYYMBaHUM B HaNpaBeHU NPoaoNbHO 0cK
LUBa He MeHee YeM Ha 6 Ab bonblue, Yem npu 03By4mBaHum nog yriom 90 + 15° k IPoAoNLHON OcK LWBa.

MpumeyaHusa: 1. Ecnu KOHTPOrb MOXET OblTb BbINOMHEH TOMbKO C OAHOW CTOPOHbI CBApPHOrO LUBA, MakCUMarbHble
JonycTUMble aMnnuTyabl CUrHanNoB ot aedekTa (neBbivi cTondey B Tabnuvue) [omkHbI ObiTh yMEHbLLIEHbI Ha 6 Ab (B ABa pasa).
2. YyacTkM cBapHbIX LUBOB, paclndpoBka AedeKTOB B KOTOPbIX BbI3bIBAET COMHEHWE, OOMKHbI ObiTb MOABEPrHYTHI
paguorpacu4eckoMy KOHTPOSHO U OLEHEHbI MO KpUTEPUSIM At paguorpadm4yeckoro KOHTPOns.

3. CymmapHasi NpOTS)KEHHOCTb HECMIIOLLIHOCTEN C aMMIIUTYA0N OTPAXEHHOro CUrHamna, paBHoOW 3TanoHHOMY YPOBHIO 76 Ab 1
BbllLe, Ha NBOM yyacTke cBapHoro wea anvHon 300 MM He JorkHa npesbiwath 3t;, Ho He 6onee 100 MM, a Ha Bcel AnNvHe
cBapHoro wea — 12 %.

4. Ha nepeceyeHuu WBOB AedeKTbl HEe AOMYyCKaTCA.

NMHTepBan kannbpoekn obopyaoBaHus;

COCTOSIHME MOBEPXHOCTU CKaHWpOBaHWA U cnoco® ee noaroToBKW,  BKIHOYas
TemnepaTypHbI JuanasoH;

KpUTEPUN OLIEHKN CBAPHOTO LLBa NO pe3ynbTataM KOHTPONS;

WHCTPYKLMM MO OTYETHOCTW.

5.4.3.7.2 YnbTpasBykoBasi cuUCTEMa, MpPUMEHAeMaa ANa  KOHTPOnNs B npouecce
NpPou3BOACTBa, [AOSPKHA COOTBETCTBOBAaTb KOHUrypaumMm U HaAcTponkam CUCTEMBbI,
NCNONb30BaHHOM NPW KBANUMUKALUNOHHBIX UCMbITaHWAX (Banvaaumm).

5.4.3.7.3 lepen HayanoMm KOHTpPoONA cuctema AomkHa ObITb ucnbliTaHa. [locne
KannbpoBKn Bcen cucTeMbl OOMMKeH ObiTb NPOCKaHMPOBaH CBApPHOMW LUOB M BbINOSIHEHA
NMOBTOPHasl KanubpoBka C MCMNOMb30BaHMEM KanmbpoBoyHoro 6noka. Ecnu kakas-nnbo ms
aMnNIMTY4 OTPaXEHHOro CurHama OoT oTpaxaTtenen B KannbpoBOYHOM Ofoke OTKMOHWUTCH
fonbLue, yeM Ha 2 b, oT nepBoHa4anbHOM KanNMBPOBKK, 4OSMKHA BbITh BLINOSTHEHA KOPPEKLUUS
kannbposkn. O npuemnemMocTn KanvbpoBKM CBUAETENbCTBYHOT TPU YAOBNETBOPUTENbHbIX
CKaHMPOBAHNA CBApHOrO LUBA C COXPaHEHWEM KannbpoBKU.

5.4.3.7.4 lepen HavanoM KOHTPONA [OMKHa OblTb CbIMUTMPOBAHA HEWUCMNPaBHOCTb
nUTaHnsa 1 nposepeHa pabota cUCTEMbI OT anbTEPHATUBHOIO UCTOMHUKA NUTaHUA 6e3 noTepb
pe3ynbTaTtoB KOHTPONS.
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5.4.3.7.5 lepen Havanom KOHTPONSA CBaApPHbIX LWBOB [OOIMKHbI ObiTb BbINOSIHEHDI
N3MepeHus BbICOTbI KOpryca Yy Kaxaoro u3 npeobpasoBaTtenen, BXOAALMNX B aKyCTUYECKYHO
cucTemy.

5.4.3.7.6 Bce cBapHble coenHeHWs, npeabsaBnsemMble K HepaspyLuatoLemy KOHTPOMIo,
OOJKHbI BbITb B UCNPABHOM COCTOSAAHMM (OTCYTCTBME MEXaHUYECKUX NOBPEXAEHUN, PAKOBUH,
BMATWH, HapyLeHU NakoKpaco4YHOro NOKpbITUA 1 Apyrux gedekros). Cuctema MapKMpoBKU
JOJDKHa COOTBETCTBOBAaTbL HOPMAaTUBHOW JOKYMEHTaLNN.

5.4.3.7.7 lepexoq OT OCHOBHOro MeTansa K HannaBfeHHOMY AOSKEH ObiTb NMaBHbIM,
6e3 nogpesos 1 HannbIBOB. LLUMprHa 1 BbicoTa LWBOB AOMKHbI ObITb PABHOMEPHbLIMMU.

5.4.3.8 TpeboBaHus Kk npoBeaeHnto py4HoOro ¥Y3K peMOHTHbIX CBapHbIX LLUBOB.

Py4yHOn  ynbTpasBYKOBOW  KOHTPOSb  AOMKEH  NPOBOAUTLCA B COOTBETCTBUU
C cornacoBaHHbIMM  npoueaypamMu  (MHCTPYKUUAMMK),  coepXalMMn  Kak  MUHUMYM
cneayoLyo nHpopmauuio:

reoMeTpU1IO U pasMepbl KOHTPONMPYEMOro CBapHOIro COEANHEHUS, METO[, CBapKW;

OCHOBHOW 1 CBapOYHbIN MaTepuansl;

ncnonb3yemoe obopydoBaHue (gedekTockonbl, NpeobpasoBaTenun, rocygapCTBEHHbIE
cTaHdapTHble obpasubl Ans Kanubpoekn, obpasupbl 411 HACTPOWKM YyBCTBUTEITbHOCTW);

TpeboBaHMsi K COCTOSHMIO MOBEPXHOCTM CKAaHUPOBAHWUSA, BKMOYas €e MaKCUMarnbHYHo
Temneparypy;

MEeTOoA, OCHOBHbIE NapaMeTpbl KOHTPONS, CXeMbl CKAHNPOBAHWS;

YYBCTBUTENbHOCTb KOHTPOMS;

METOANKY HACTPOMKN YYBCTBUTENBHOCTY;

KpUTEPUN OLIEHKN BbISABMNEHHbIX ed)eKTOB;

OTYETHOCTb N JOKYMEHTUPOBAHME Pe3yrbTaToB KOHTPOMA.

Mpouenypa py4yHOro YynbTPa3BYKOBOrO KOHTPONsA gomkHa ObiTb  cornacoBaHa
¢ Peructpowm.

KBanugukaunoHHble UCMbITaHUA Mpoueaypbl PydYHOro yribTPasBYKOBOro KOHTPONSA He
TpebytoTcs.

5.4.3.9 [lpaBuna o6beanHEHNS NOKA3aHUIN HEPA3PYLLAOLEro KOHTPONS.

5.4.3.9.1 lMpn BbisBNEHUN [edeKTOB C OAU3KMM  PaCNOSIOKEHMEM  UCMOSb3YHOT
cnegyowme npaesuna obbeanHeHns nokasaHun Y3K:

ABa BHYTPeHHUX pedbekta 00LEAMHAT M cuYUTalT OOHUM  OedEeKTOM BbICOTOM
b=Db:i+b2+s, ecnus < (bit+ b2)/2 (puc. 5.4.3.9.1, a);

no AnvHe ABa Aedpekta cumTaoT oaHuM anvHon | =11 + |, +'s, ecnn s < min (I, o)
(puc. 5.4.3.9.1, 6);

NoanoOBEPXHOCTHbLIN AedEKT CHUTAIOT NOBEPXHOCTHbLIM BbiCOTOM b = b1 + S, ecnn s < by/2,

(puc. 5.4.3.9.1, 8);
BCE BbIsIBIIEHHbIE AedEKTbI pacCMaTPUBAIOT KakK Niexallme B OAHOM MIOCKOCTH.
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Puc. 5.4.3.9.1
BapuaHTbl 06beanHeHnst gedekToB

5.4.3.9.2 O6beanHeHne nokasaHui ansa uenodkn 6onee AByx AedEKTOB BbIMOMHSOT NO
TOMy K& MpuHUMny, paccmatpmBasi OObedWHEHHbIn OedeKT Kak WCXOAHbIA  Ons
nocneagyroulero aHanmsa.

B cnyyae npvMeHeHMss MEeTO[OB KOHTPOIMsSA, He MO3BONALMX onpeaenuTb rnyouHy
3aneraHvsl 1 BbICOTY AedeKToB, Mo ANVHE ABa AedeKTa cuUTaoT oaHuM anuHon | =1 + |, +
s, ecrnin s < min (ly, I2) (puc. 5.4.3.9.1, 6).
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5.5 MIPUMEHEHUE UHXXEHEPHOW OLIEHKU KPUTUYHOCTW OE®EKTOB ANA
ONPEOENEHUA AOMNYCKAEMbIX AE®EKTOB NMPU CBAPKE KOJIbLIEBbIX
CTbIKOBbIX LLUBOB

55.1 OCHOBHbIe NONOXeHUA U 06nacTb pacnpocTpaHEeHuUs.

5.5.1.1 WHxeHepHaga oueHka kputnyHoctn gedektoB (npouenypa ECA) nposoauntcsa
Ha OCHOBaHWM TpeboBaHW 3aKasynka U OCHOBbIBAETCSA Ha NOAXo4e MeXaHVKU paspyLueHns
MaTepuarnos.

Ycnosue nMpoOYHOCTM MO KPUTEPUIO  NpefoTBpaLleHUs  XPYnKoro  paspyLleHus
NpyHMMaeTcs B cnegylowem suae:

J<Ul=Jc/n (5.5.1.1)

rae J —pacyeTHoe 3HaveHue J-uHTerpana, 4Bnsiolleecss napamMeTpoM Harpy3ku [Ons  dneMeHTa
KOHCTPYKUMM C OedekToM (TpeLLMHON), onpeaensiemMoe YpoBHEM LENCTBYHOLLMX B KOHCTPYKUUM
3KCMyaTauMOHHBIX UIN UCMbITATENMbHbIX HANPSKEHWUIA, XapaKTepHbIX Ans BbiIBpaHHOro pac4eTHOro
cny4as, ¢ y4eTOM BO3MOXHOIO YPOBHSI TEXHOMOrMYECKUX OCTATOYHBIX HanpsbkeHnn, H/mwm;
[/1 — Bbonyckaemoe 3Ha4eHue J, H/MM, Ha3Ha4aemoe B 3aBMCUMOCTY OT NapaMeTpa TPELLUMHOCTONKOCTH J;
n  — KoadhduuMeHT 3anaca.

5.5.1.2 OueHka NpoM3BOAMNTCA MNYTEM ONpederieHnsa nepBOHaYanbHbIX KpUTEPUEB
npuemMkn gedekToB cBapHbIX coeamHeHni npyu AY3K n gormkHa rapaHTMpoBaTh, YTO AaHHbIE
nedekTbl, [OOMNyLEeHHblE B CTbIKOBbIX KOMbLEBbLIX CBapHbIX LWBax MpuM  MOCTPONKe
TpybonpoBoaa, He CTaHyT MPUYNHOM XPYNKOro paspyLUeHNs Kak B UICXOOHOM COCTOSIHMM, Tak
N B Nnepuoa cpoka cnyx06bl TpybonpoBoaa, Koraa Mx pasmep MOXeT yBenuuMBaTbCH U3-3a
3KCNIyaTaumoHHOro HarpyxeHusi. HxxeHepHas oueHKa KPUTUYHOCTU AeeKkToB npuHuMaeT
BO BHUMaHMWE HECKOSIbKO pacyeTHbIX Crly4yaeB, KOTOPbIM MOryT COOTBETCTBOBATb CBOWU
TemnepaTtypbl U Harpyskm Ha TpybonpoBoa, BKMOYas Harpysku npu yknagke tpybonposoga
B MOPCKMX YCMOBUSAX, @ TaKKe y4YUTbIBAeT OCTATO4YHbIE CBAPOYHbIE U COOPOYUHbBIE HANPSXKEHUSN
B Tpybe. BeposATHOCTHbIM XapaKTep Harpy3ok M CBOWCTB MaTepuana y4yuTbiBaeTcs npwu
HasHa4vyeHUn KoadhdMLUMEHTOB 3anaca.

Mpouenypa ECA no3sonseT nony4ynTb MEHEE XECTKNE KpuTepum 4edeKTHOCTM CBapPHbIX
coeauHeHun TpybonpoBOo4OB MpPUM  MPUMEHEHUM COBPEMEHHBLIX TOYHbIX METOO4OB MU
o6opyaoBaHMs HepaspyLUAKLLEro KOHTPOsS.

5.5.1.3 BbinonHenne npouenypbol ECA  pekomeHgyetcs  onsa NOABOOHbLIX
TpybonpoBoAoBs, noaBepraemMbix U3rnby npu yknagke, 4tobbl 06ecnevnTb KOHCTPYKLUNOHHYHO
LENOCTHOCTb CBapHbIX COEAMHEHM Ha BCeX 3Tanax MOCTPONKM W 3KcnnyaTauun
Tpybonposoaa (cMm. 5.5.6.1), n nogpasymeBaeT oba3atensHoe npumeHeHe AY3K.

5.5.1.4 Tlpouegypa ECA npuvHuMnnanbHO MOXeT OblTb MWCMNoNb3oBaHa Anis
BbIMNOMHEHNS UCCNeaoBaHNs MNPUrOAHOCTU K JanbHenWwen 3JKchnyaTauMm Haxogsulerocs
B aKcnnyaTaumn Tpybonposoga. B atom cnydae npouedypa ycTaHaBnvBaeT, SBNAETCHA Nv
KOHCTpyKUuMa ©Ges3onacHoW n[ns 3KcnnyaTauum B TEKyWeM COCTOSIHUW, Kakue pasmepbl
OedeKkToB npuv 3TOM  SABAAKOTCA  OONYCKaeMbiMKM, AOMNYCTMM JiM  PEMOHT OedeKkToB,
BbISIBIIEHHbLIX BHYTPUTPYOHON AMarHOCTMKOM Mnn gedekraumen nogsogHoro Tpybonposoaa.

5.5.2 UcxoaHaa nHdopmauums.

5.5.2.1 [ns BbINOMHEHMUST pacyeTHbIX OLEHOK TpebylTca cnefyoowme AaHHble
0 Matepmanax u cBapHbIX COeQUHEHMSAX:

.1 npegen TeKyyecTu N BpeMeHHOe COMpOTMBIIEHNE OCHOBHOrO MeTanna u metanna
LWBa AN TemnepaTtyp, COOTBETCTBYIOLLMX BCEM pacHeTHbIM CIly4asam, eCnn aTm Temnepartypbl
oTnnyaoTcsa oT KoMHaTHoW 6onee yem Ha 20 °C;

.2 [aHHble O TPELIMHOCTOMKOCTU OCHOBHOMO MeTansia M CBapHbIX COeANHEHUN
(meTann wBa, NUHUA CNNaBneHWsl) NpPU HECKONbKMX TemnepaTtypax, BKIoYarwmx (uUnm
OXBaTblBalOLWMX) OMana3oH TemnepaTtyp, COOTBETCTBYIOLLMX pacyeTHbIM chnyyasm. 3Tu
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AaHHble OOIMKHbI ObITb NOMYyYeHbl 3KCNEPUMMEHTANbHO Ha NpPeaCcTaBUTENbHOM KONUYECTBE
00pasuoB MO MeXayHapOOHO MNPU3HaHHbIM CTaHZapTam Ha MOBEPEeHHOM 00opyaoBaHUM.
McnbiTaHnss crnegyeT npoBOAWTb MNO4  TEXHUYECKMM HabnwogeHvem Peructpa  uwnn
B Npu3HaHHOM Pernctpom naboparopuu.

5.5.2.2 O6bem ncnbiTaHU yka3aH B 4Yactn A 1abn. 5.2.2.1, nporpaMmma McCnbITaHWN
AormkHa 6bITb cornacosaHa ¢ Peructpom.

Mpn aToM cneayeT yunTbiBaTh CriedytoLlee:

.1 ecnuyacTb TemnepaTypHOro guanasoHa, COOTBETCTBYIOLLEro pacyeTHbIM Criydasm,
nexuT B 0611acTM NOMHOCTBIO BA3KOIO COCTOsIHUS Matepuana obpasuoB (Mpy MCbITaHMAX
BCcex 00pasuoB AOOCTUraeTcsi MakCMMyM Harpy3kum ©e3 CpbiBOB guarpammbl) U 3Tn
Temnepartypbl He npesbiwatoT 100 °C, cnefyeTt orpaHNYMTbL CBEPXY AManasoH Temnepatyp
UCnbITaHUIN TOW TEMMNEpPaTYpPOn, MPU KOTOPOW JOCTUraeTCH ykasaHHOe COCTOSHNE MaTepuana;

.2 B CNnyyae BbIMOSIHEHUST OrpaHMYEeHHOro obbema WUCMbITAaHUN Ha3HavaeTcH
KoaddpuumeHT Vo, COOTHOCUMBIA C  JOCTOBEPHOCTbID  AOCTYNMHOWM  MHGoOpMauum wn
yBenuumaatowmim koacpmumMeHT 3anaca B yCroBMM NPOYHOCTH.

55.3 CneumnanbHble UCNbITAaHMUA ANA NONYy4YeHUsA ucxogHom nHdopmaumm.

5.5.3.1 JkcnepumeHTanbHOEe onpegeneHMe TPELMHOCTOMKOCTM MNpOoBOAAT  ANs
OCHOBHOro MeTanmna u Npou3BOACTBEHHbIX CBapHbIX CoeanHeHMn Ha obpasuax Tuna SENB
unn CT npsiMOYronbHOro cevyeHusi ¢ pasamepammn He MeHee: BbicoTa 1,7t., TonwuHa 0,85t,
pacrnonoXeHHbIX MOMEpPeK WCCreayeMOoro CBapHOro LWBa, C Hagpe3oM MO  TOSLWMHE,
HanpaBneHne pacnpocTpaHeHust paspylleHus BOOMb WBa, NpU BapuaHTax pacrnonoXXeHus
Hagpesa cornacHo 4Yactm A Tabn. 5.2.2.1.

5.5.3.2 3HauyeHuss TPELMHOCTOMKOCTU OOJPKHbI COOTBETCTBOBATb OAHOMY M3
KPUTUYECKMX COObITMI: HecTabunbHOMY paspylleHulo nocne cTabunbHOro noapocTta
TpewmHbl nnn 6e3 Hero NGO NepBOMYy AOCTMXKEHMIO MfATO MakCUMasnbHbIX Harpy3ok. B
cnyyae ecnu obpasel Obl1 HEe paspylleH, a pasrpyXxeH (Hanpumep, Npu UCMNbITAHUAX 4SS
onpegenerHna J-R kpueown), pesyrnbTaTbl MOXHO UCMONb30BaTb TOMIbKO B TOM CIy4yae, ecru
OHM NOSYYEHbI A0 AOCTMKEHUST MaKCUMyMa Harpysku Ha guarpamme. Npu aTtom onpegenexve
pa3bpoca AaHHbIX 3aTPYAHEHO M AOJMKHO ObITb cornacoBaHo ¢ Pernctpom.

5.5.3.3 O06pasubl SENB daBnswoTcsa npeanoyTuTenbHbiMK, Tak kak ans obpasuoB CT
TpebyeTcs M3roToBNEeHNEe OCHACTKN MNOA KaXAbIA TUNopa3Mep, a UX MMHMManbHasa TonwmHa
0Obl4HO OrpaHu4eHa BO3MOXHOCTAMWU obopyaoBaHusa. OpgHako And atux obpasuos
Heobxoguma yCTaHOBKa OKCTEH30METpa, MW3Mepsiiolero nepemMelleHne no  AnHUK
HarpyxeHus. [lonyckaeTca M3MepeHue C MOMOLLbI0 IKCTEH30MEeTpa nepeMeLleHns onop
OCHaCTKM Apyr OTHOCUTENbLHO Apyra. Takke AonyckaeTcs onpeferieHne nepemMelleHus no
NIMHUM Harpy>xeHns — no nepemeLLEHNIO Harpy><atoLLen TpaBepcbl C BbIMETOM NOAATMBOCTH
ncnblTaTeNbHOM MaLLWHbI, NPEAYCMOTPEHHOMY aTTECTOBAHHbLIM MPOrpaMMHbIM obecneyeHrem.

5.5.3.4 [onyckaeTtca onpegeneHne Tonbko BenuyiuHbl CTOD u nepecyeT 3Ha4eHus
J-nHTerpana aons kaxgoro i-ro obpasua no dopmyne

Ui = 1'650yt5(86)i1 (5.5.3.4)

roe 8. — KpuTudeckoe 3HadyeHne CTOD, MM, B 3TOM criyyae HasHavaeTcs koadpduumeHT Vo = 0,10;
Oyts —CM. popmyny (5.3.4.4.6).

5.5.3.5 WcnbiTaHns o6pasuoe SENB kBagpaTHoro cedeHust TonwuHon He meHee 0,85t
C Hagpes3oM Mo TOMWMHE He pekoMeHOoBaHbl. B cnyyae cornacoBaHus Peructpom
nporpamMmbl UCNbITaHWM Takmx obpasyos cnegyeT npuHAaTb Vo = 0,15.

He pekomeHaoBaHb! UcnbITaHNss 06pasLoB:

SENB kBagpaTHOro cevyeHusl ¢ Hagpe3oM OT MOBEpPXHOCTU. B cnyyae cornacoBaHus
Pernctpom nporpammbl ncnblTaHnin Takux obpasuos cneagyet npuHATb Vo = 0,20;
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SENT c Hagpes3om oT noBepxHOCTU. B crnyvae cornacosaHus PernctpoMm nporpammbl
ncnbiTaHUM Taknx o6pasyoB crnegyet npuHaTb Vo = 0,20;

YMeHbLUEHHOWN ToNWwMHbl. B cnyyae cornacosaHus Pernctpom nporpammbl UCMbITAHUN
Takmx obpasyoB cnegyet npuHATb Vo = 0,20, ecnu wucnbiTbiBaoTcss obpasubl SENB
NPSIMOYrosibHOro ceveHnsa nnm obpasuysl CT TonwmHon meHee 0,85t:, HO He meHee 0,5t..

B cnyyae ogHOBpeMEHHOro HacTynfeHUs HECKOMbKUX BblLLenepevncneHHbIX cobbiTui
NPUHUMAIOT CyMMapHoe 3Ha4veHue Vo, HO He Bonee 0,30.

5.5.3.6 [NapameTp TPELLMHOCTOMKOCTU J. ONpenensaT NPUMEHNTENBHO K KOHKPETHOMN
pac4yeTHOW TemnepaType KOHCTPyKUummn Tp.

OKcnepuMMeHTarnbHble AaHHble MO TPELWMHOCTOMKOCTM CcriedyeT OrpaHuynTb CBEPXY
BEITMYMHON [, ONpeaensiemon no oopmyrne

Rpo2+Rm
Jax = ooz fim) (5.5.3.6)

HonyckaeTca 3ameHa Ryo2 Ha Ruwss. B cnyyae (J;);> Jimax TPvHUMaoT (J;); = Jmax-

[aHHble N0 TPELMHOCTONKOCTU crnegyeT nonydntb npu Heckonbkux (N) TemnepaTtypax,
B 9TOT UHTepBan orkHa BXoguTb TemnepaTtypa Tp. B atom cnyvae nepexogaTt k 5.5.4.

B cnyyae nomnHOCTbIO BA3KOrO COCTOSAHWUS MaTepuana, nomnyyYeHHOro npu UCMNbITaHUAX
o6pasuoB, NMBO Npu HaNMYUM AaHHbLIX TONLKO NPYU OAHOW Temnepartype, nepexoaaTt Kk 5.5.5.

554 Annpokcumauus TemnepaTtypHOro UHTepBaria BA3KO-XpPYMNKoro nepexoaa.

SkcnepumMeHTanbHble Touku [T;, (/) ;] n3obpaxatoT Ha rpadomke ¢ norapudMmMyeCcKom OCbio
OpAVHAT YN CTPOAT annpoKCUMMUPYIOLLYIO0 3aBUCUMOCTL BUaa

Inj, = AT + B, (5.5.4-1)

rae kKoadULMEHTbI onpeaensoT aHanuTu4ecky no popmynam

?:l]_ T; Z:rzll ln(]c)i_ngl[’riln(]c)i].
; 55.4-2
(L, Ti)z_mzlﬁdTiz) ( )

T TN -2 2 (TF) T2, InU);

B = 5.5.4-3
(%, Ti)z_mzﬁl(Tiz) ( )

,D.J_lﬂ pac4eTHbIX OLUEHOK NPUHNMAKOT BEJTUYNHY

Jo = exp(ATp + B). (5.5.4-4)

Onpegenatot kKoahduumneHT pasbpoca AaHHbIX V; AN Kaxhon Temneparypbl UCTbITaHUi
no doopmyne

2. Uo7

—— 1, (5.5.4-5)
[exp(AT;+B)]"m;

rae j —Homep rpynnbl AaHHbIX, COOTBETCTBYIOLNIA OQHOW TemnepaType ucnbitaHui, scero N rpynm;
m; — 4NCrO AaHHLIX NPy 3TO TemnepaType, m = Z?’:lmj.

[lns pac4eTHbIX OLEHOK NPUHUMaIT

V=YY, V/N. (5.5.4-6)
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55.5 Annpokcumauus «BepxHero wenbcga» W AaHHbIX NpU  OAHOMN
TemMneparype.

B cnyyae, korga vHTepBan TemnepaTyp WCMbITaHWNA, BKAOYaOWMA Temnepatypy T,
COOTBETCTBYET MOMHOCTLIO BA3KOMY COCTOSAHUIO MaTepuarna (Bce aKCnepuMeHTarnbHble TOYKM
COOTBETCTBYIOT MEPBOMY AOCTWXKEHMIO MNaTto MaKCMMarbHbIX Harpy3ok npu obeunx
TemnepaTtypax MCMbITaHus), ON8 annpokCUMauMn MUCMosib3ylT TONbKO AaHHble «BEepXHero
wenbda» (Nony4eHHble BHE 3aBUCMMOCTM OT TemnepaTypbl UcnbiTaHns). NpuHumatoT

Je = Ei21Ui/m. (5.5.5-1)

KoadpdpmumeHT pasbpoca aaHHbIX V onpeaensatoT no opmyne
2007 1 (5.5.5-2)
S, L 5.

3T e hopMynbl UCNONb3YHT, KOraa MMEeKTCS B HAaNUYUMN AaHHble TONbKO ANs O4HOM
TemnepaTypbl UCMbITAHWA.
BenuuunHy V orpaHuumBaioT CBEpXY:

V=

]max
V< e (5.5.5-3)

5.5.6 PacueTHble cny4yaw.

5.5.6.1 PacuyeTHble npoueaypbl, OCyLLECTBSEMbIE MPU KOHTPOSE KayecTBa CBapHbIX
COEONHEHUN MOPCKMX TPyOOMpOBOAOB, BKOYAKT PACCMOTPEHUE CIEeAyHoLWNX pacyeTHbIX
CNy4yaeB Harpy>eHusi KonbLEBbIX CBAPHbIX COEAMHEHWIA:

A yKnaaka/noBTOPHbIM NOALEM (OQHOKPATHOE Harpy>XeHue, n3rnbHble n MemopaHHble
HanpshkeHus B Tpybe, BHYyTPEHHErO OABIEHUS HET);

.2 rmgpoucnbiTaHnsa (OQHOKpPaTHOE HarpyXeHue, membpaHHble HanpskeHust B Tpybe,
BHYTpPEHHee aBreHune);

3 akcnnyatauma  (NPOAOIMKUTENBHOE  HarpyxeHue, MeMOpaHHble HanpsKeHUs:;
BO3MOXHOCTb M3rnba, BOSTHOBOrO BO3OEWCTBUS, CEMCMMYECKOTrO BO3OEWCTBMS, nepenagbl
BHYTPEHHEro JaBneHus).

5.5.6.2 KoatpcomumeHT 3anaca BbIYUCAAKT ANA  KaXOOro pacyeTHOro criydvas
B 3aBMCUMOCTU OT CTENEHU UH(OPMATUBHOCTM M pas3bpoca AaHHbIX MO TPELMHOCTOMKOCTH
NpPUMEHsIeMOro maTepuana:

n= GV, + V)2 + 1M, (5.5.6.2)

Mpn aToM cnegyeT yunTbiBaTh criegytoLlee:

.1 TemnepaTtypbl Ans pacyeTHbIX CrydyaeB MOryT pasnuyatbes. [Ona Kaxgoro M3 Hux
UMeeTca pasnuMune MnpuemMrneMbiX YPOBHEW BEpPOATHOCTM paspyweHua P, koTopoe
yunTbiBaeTCa BBeAeHMeM KoadbduumneHTa 3anaca ny no 1abn. 5.5.6.2. Takvke Heobxoanmo
yunTbiBaTb TEMMNEPATYPHOE U3MEHEHME CBOWCTB Martepmana,

Tabnuua 5.5.6.2
3HavyeHusa koadcdmumeHTa 3anaca ni

PacuyeTHbIi cnyyan 3HaveHus koadpuumeHTa ny
Yknagka, NOBTOPHbIA NOABEM 1,5
LLitaTHOEe 3KkcnnyaTaLuoHHOE HarpyXeHue 2,0
'mapoucnbiTanns 1,0
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.2 BO3MOXHOCTb MOTEPU YCTOMYMBOCTU TpybO Mpu yknagke vccnenyeTcsa Ha crtaguu
NpoeKkTUpoBaHnsa TpybonpoBoga 1 He paccMaTpuUBaETCs MPU KOHTPOSEe CBapHbIX COeANHEHUN.

55.7 MpoBepka HEOOXOQMMOCTM Yy4yeTa LMKIINYECKOro HarpyXeHuss npwm
aKkcnnyarauuu.

5.5.7.1 CaegeHusa o CnekTpe 3KCMnyaTaumMoOHHOrO Harpy>XeHust MoryT ObiTb NOMyYeHbl
ANna  OObEKTOB, HaxXOAMBLUMXCA B 3KCnnyatauun anutenbHoe Bpems. [lonyckaeTcs
NCNonNb3oBaHMe TakoW WHopMaummM NS HOBbIX TPYOOMPOBOAHbLIX CUCTEM CO CXOAHbLIMMU
napameTpamu.

YKkasaHHas wWHopmauua no3BondeT OUEeHUTb KOMUYECTBO LMKIMOB HarpyXeHus
BHYTPEHHUM [aBneHvem 3a nepuog akcnnyatauumn. Cxematmsauums criydamHoro npouecca
NpoM3BOANTCA METOLAOM «MOTOKOB AOXAAY» C NpUBEeAeHNEM K BITOYHOMY PEXUMY Harpy>KeHusI.
Ecnn nmerowencs nHgpopmMaumm HegoCcTaTouHO, A0MNYyCKaeTCs paccMaTpmBaTh LIMKNUYecKoe
HarpyxeHne BoaumH 6Grok. CBegeHna O CEMCMUYECKMX  Harpyskax gobasnsioT
K 3KCnnyaTauMoOHHOMY HarpyXeHuto B BMAE [AOMOMHMTENbHOrO uYucna uuknoB 6noka
C MakcMManbHOM aMnnTYAON HaMNpPsPKEHWA.

5.5.7.2 B cnyvae yknagku TpybonpoBoaa B 3achinaeMyto TpaHLWIE Ha OHE Ha BCEM
NPOTSXKEHNUN BOMHOBOE BO3AEWCTBME He yuuTbiBaloT. [ns cBO6OAHO nexawux Ha AHe
TpyOonpoBOAOB cnegyeT MCNonb3oBaTb OTAENbHYK MNpoueaypy Yy4yeTa, COrnacoBaHHYH
¢ Peructpowm.

5.5.7.3 Ha ocHOBaHMM yKa3aHHbIX OaHHbIX NPOBOAAT aHann3 HeobXoAUMOCTU yyeTa
LMKITMYECKON COCTaBNAOLLEN IKCNyaTaLUNMOHHOIO HarpyeHusl. MNpuBeaeHHble HanpskeHus
onpefensT B COOTBETCTBMM C NPUHLIMMIOM JIMHEMHOIO CYMMUPOBAHUS MOBPEXOEHUI.

5.5.7.4 CuuTaeTcsi KOHCEPBATUBHLIM HE Y4YMTbIBaTb LMKINYECKYIO COCTAaBMSIOLLYHO,
€CNnKn ToYKa, COOTBETCTBYHOLWas NpuBeAEeHHOMY pa3Maxy HanpsXKeHWn N KONMYEeCTBY LIMKIOB
3KCNIyaTauMoOHHOrO Harpy>xeHusi, HaxoauTcs Huxke S-N KpuBOW Ans CcBapHbIX COeaUMHEHWMN,
onpedeneHHon  aKCNepUMMEHTanbHO WM CcorflacHO  OEWNCTBYKOLWEN  HOPMaTUBHOW
OOKymeHTauun. PekomeHayeTca UCnonb3oBaTh KpUBLIE, NMpeAcTaBrieHHble Ha puc. 5.5.7.4.
Bbibop KpuBOW OCYLLECTBAAIOT B 3aBUCMMOCTM OT YCROBMM 3aluTbl MeTanma CBapHbIX
COEeNHEHUN.

lﬂj T I
IS eSIGE R
'--_:""--\ 3
g T
10 ioporan o ATNSSL
= {c KamogHoil Fauyitmoii} ——
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;:. "‘\‘_‘-
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10" 10° 10° 107 1° 10°
Huecao quxaos
Puc. 5.5.7.4

S-N kpuBas Ansi cBapHbIX coeanHeHUi Tpy6onpoBoaos

5.5.8 Tpeb6oBaHusa K npoueaype NHXKEHEePHOM OLLEHKU KPUTUYHOCTU AecheKTOoB.
5.5.8.1 [lpuHATas npouegypa MHXEHEPHOW OLEHKN KPUTUYHOCTU AedeKTOB OOShKHa
ObiTb OCHOBaHa Ha obecneyeHun BbINOMHEHNS YCMOBWUSI NPeAOTBPALLEHMS  XPYMKOro
paspyweHusa (cm. 5.5.1) n cornacoBaHa ¢ Peructpom Ans Kaxgoro Tunopasmepa Tpyo u
yCroBusi HarpyxeHusi. B cnydae ncnonb3oBaHMs NporpaMMHbIX NMPOAYKTOB 4SS pacyeTa OHu
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OOJKHbI ObITb 0a406peHbl PeructpoM unum npu3HaHHbIMM UHBIMKU  KracCcudrKaLMOHHbIMM
obLiecTBamu.

5.5.8.2 PacueTtHbiMm Toukamm gnss ECA saBnsioTcs mecta Hamboriee BeEpPOSITHONO
HaxoxaeHusa nedeKkToB B CBapPHbIX COEAUHEHUAX:

rpaHvua yCuneHusi CBapHoOro LBa CO CTOPOHbI HAPY>XHOW NOBEPXHOCTUN TPYyObI;

rpaHvLa ycuneHus cBapHoro wea (Npy Hanu4Mm NOABapOYHOro LWBa) NMMBOo KOpeHb LWBa
CO CTOPOHbI BHYTPEHHEN NOBEPXHOCTU TPYObl;

AedeKT no NMHUM cnnasneHus.

HarpyXeHHOCTb CBapHbIX COeAWHEHUN crnegyeT onpefensaTb C Y4eTOM OCTaTOYHbIX
CBapPOYHbIX, COOPOYHBIX U IKCNITyaTauNOHHbIX HanpsixeHun n 5.5.6.

5.5.9 MpoBepka paspaboTaHHbIX HOPM Ae(eKTHOCTM.

5.5.9.1 Hactosawaa npouenypa npedHasHayeHa AnNd MNPOBEPKM  MPUrOAHOCTH
pa3paboTaHHbIX HOpM AedekTHOCTH, NpUHATLIX ans AY3K.

Mckomon BenuMUMHOM MpU  MPOBEPOYHbIX pacdeTax 4daBndetcda  KoappuumeHt n
(cm. 5.5.6.2). Ecnn OH cocTaBUT He MeHee 3HavyeHWn, ykasaHHbIX B Tabn. 5.5.6.2, ycnosue
MPOYHOCTU MO OTHOLUEHMIO K XPYMKOMY paspyLleHU0 BbINONHEeHo. Ecnu oH cocTtasut
oonee 1,0, HO MeHee 3Ha4YeHUN, yKasaHHbIX B Tabn. 5.5.6.2, MOXHO yTBepXaaTb, YTO Xpynkoe
paspyLleHne ManoBeposiTHO. B nocrnegHem crnydae npuemMnemocTb KOHKPETHOro pasmepa
nedekrta noanexut AOonofHUTESNIbHOMY cornacoBaHuio ¢ Pernctpom n odopmnsaeTcs
OTAENbHbIM peLlEeHNEM.

5.5.9.2 T[lpoBepoyHbIN pacyeT MpPOBOAAT, MpPUHMMAA 3a pacdeTHbln aedekT
NMOBEPXHOCTHYIO  MOMY3NNUNTUYECKYID WM BHYTPEHHIOW  SMMNUNTUYECKYI0  TPELUMHY
C cooTHoweHneM nonyocer I/ a (NpoTskeHHOCTb BOOMb LWIBA K rMyOGUHE MNOBEPXHOCTHOrO
aedekta nnun nonoBuHe BbICOTbI BHYTPEHHEro gedekTa) CornacHo npoBepsemMbiM HOpMaMm.

Bennuunbl V 1 Vo B dopmyne (5.5.6.2) BbIMUCAAIOT ONS KaXKAOW pacyYETHOW TOYKM,
BblOpaHHOM B cooTBeTCTBMM C 5.5.8, B 3aBMCMMOCTM OT cTeneHu WHPOPMATUBHOCTM U
pa3bpoca AaHHbIX NO TPELYMHOCTOMKOCTM NPUMEHSIEMOro MaTepuana.

5.5.9.3 [pun OTCYTCTBMU AaHHbIX NO TPELLMHOCTONKOCTM rpybas oueHKa /. MOXET ObITb
caenaHa (HO He pekomeHayeTcs) No pesynbTatam onpegenexHus pabotbl yaapa KV, [k, Ha
obpasuax ceyeHnem 10 x 10 mm npu TemnepaType T, — AT, npu KonuyecTse 3Tux obpasuos
He MeHee 3 ansi OCHOBHOro meTanna unu metanna wea u 6 ana 3TB. MNpuHumatoT Vo = 0,3.
NcnonbaytoT cpegHioto oueHky (J.);, H/Mm, no coopmyrne

Uc)i = 1,8KVl (5593'1)

BenuumHy noHwxeHus Temnepatypbl AT gna ucnbitaHun obpasuos LWapnu npuHumaiot
no popmyne

AT = 25In(t./20), AT =0,
roe tc — TonwnHa CTeHkn Tpybonposoga, M. (5.5.9.3-2)

HarpyxeHHocTb J, H/MM, BbuMCNAOT no popmyne

J= 1000(El—uz) [(K{i)z +f1(K1res)2]f2' (5.5.9.3-3)

3HaueHus pyHkumi f1 1 f, onpegensitoT B 3aBUCMMOCTU OT OTHOCUTENbHbIX NPUBEAEHHbIX
HanpsHKEHUIA G B KOHKPETHOM pacyeTHOM Cryyae, no creayowmm dopmynam:

fi = 1-0,675; (5.5.9.3-4)
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fo=1+4+133(6-0,5)*" npusc =0,5unf, =1npnuc < 0,5, (5.5.9.3-5)

raoe Ansi NoBepXHOCTHOW NONyanMnTUYECKON TPeLLMHbI

op/3+ 6% /9+02
DTN (5.5.9.3-6)

o= (1-8)0420¢,

019 3NNUNTUYECKON BHYTPEHHEN TpeLMHbl

§or+0,/3 +/ (o, +0,/3)% + [(1 — §)? + 4&y]o?

[(1 = &) + 4¢y]o, ’
a/t.,y=0,8-—h; (5.5.9.3-7)

o
h

napameTp MakporeomeTpum

al

§= i (5.5.9.3-8)

BenununHa koaddpuLmeHTa UHTEHCUBHOCTI HanpshkeHun, MMay/m, Ha poHTE pacyeTHoro
AedekTa npu sKkcnnyaTtaunoHHoOM (MCnbiTaTeNbHOW, aBapuUNHOWN) Harpy3ke

K& = (6,Y; + 0,Y,)v/0,001ma. (5.5.9.3-9)

3HaueHus dyHkUMA Yy, Yy, Ans onpedeneHvs K& npuHUMaloT no HoOMorpaMmam Ha
puc. 5.5.9.3-1 1 5.5.9.3-2, Ha KOTOpPLIX YKasaH napameTp a =1/ a.

A

2.(.‘!3 =32/ a=16 Y | 1] ]
| | / 2\ i M ]y

TR

[ 1 | | —02! | | 1 {
V] 0.2 0.4 0.6 a/!C 0.8 0 0.2 0.4 0.6 C!/fc 0.8

Puc. 5.5.9.3-1
Homorpammel Ans onpeaenenns Y-yHKUMIA (NOBEPXHOCTHAs NOMyannunTMieckasi TpeLmnHa)
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Puc. 5.5.9.3-2
Homorpammebl ans onpegenenns Y-yHKUUA (BHYTPEHHAS annunTuyeckas TpeLumnHa)

PacueTHble HanpsKeHUs pacTshKEHWs] O: OMPeAEensioT Kak anredpanyeckyo cymmy
HOMMWHamMbHbLIX HAMPSXKEHWA NS pacyYeTHOro criyvast Ot nom M TEXHOMOMMYECKMX OCTaTOYHbIX
HanpsXeHUn cbopKn Or, KOTOpble NPUHMMAatoTcsa paBHbiMK 100 MIMa. PacyeTHble HanpsikeHus
na3rnba g, NPUHUMALT PaBHBLIMW HOMUHAITbHBIM HAMPSHKEHUSIM OJ1S1 PACHETHOrO CIy4ast Op nom:

0¢ = Min(0¢ nom + Or, 002), Op = Opnom» Go2 = Rpo2- (5.5.9.3-10)

HanpsokeHUst Otnom, Obnom ONPEOENSOT MO MPOEKTHOW [OKYMEHTauum C y4yeToMm
BHYTPEHHEro gaeneHusi B Tpybe u m3rmba, COOTBETCTBYIOLWMX pacyeTHOMY cny4yato. Ecnu
Ot nom WIN Op nom < 0, MPUHNMAIOT Ot nom WA Op nom = 0.

Benunuuny koadhduumneHTa MIHTEHCUMBHOCTU HAaNPSHXKeHU Ha (PpOoHTE pacyeTHOro gedexTa
Nnpu BO3AEWCTBUN TEXHOJTOTMYECKUX OCTATOYHbIX HAMNPSXKEHWN, BO3HMKAKOLWMX B rpouecce

CBapKy MHOTOMPOXOAHBIX CBApHbIX coeanHeHnin, MMa+/m, onpeaensioT no gopmyne

Kires = M02v0,001mal; Y, (5.5.9.3-11)

C y4eTOM crnenyoLmx NonoxKeHnn:
ONS CBapHbIX COEOWHEHUN B COCTOSHUW MOCMNe CBapkuM 3HaveHue KoadhduuueHTa n
npuHMmaroT pasHbiM 1,0 npu TonwmHe tc =2 30 MM, 4N9 MEHbLUMX TOSLLMH

n=1-07 (1_0)2 (5.5.9.3-12)

BENMUYUHY Y, ONA NOBEPXHOCTHOW NONYSNINNTUYECKOWN UM BHYTPEHHEN SNIUMTUYECKON
TPELLMHbI onpeaensoT no popmyne

1,65771/2
Y, = [1 +4,6(3) ] , (5.5.9.3-13)

roe b = a Ans NOBEPXHOCTHOW TPELLUMHbI;
b = 2a ANSA BHYTPEHHEN TPeLUMHbI.
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BennunHy Y, onpenenstoT B 3aBUCUMOCTM OT PacHeTHOW TOYKU U BUAA pa3aenku:

.1 [Ona cBapHbIX LWBOB, BbINOSIHEHHLIX C HECMMMETPUYHOW pas3fdenkon KpOMOK
(Hapy>kHbIN WoB orblle, NOABAPOYHbIN OB MEHbLUE U OTCYTCTBYET):

npy paspyLleHnM OT rpaHuLbl LWBa CO CTOPOHbI yCUneHusa pasmep h oTcumnTbiBaeTcst OT
HapY>KHOW MOBEPXHOCTH:

Y, = 1,0exp(- 3,9h); (5.5.9.3.1-1)

npu paspyLieHMn OT rpaHuubl LBa CO CTOPOHbI KOPHS pa3mep h oTcuuTbiBaeTcs oOT
BHYTPEHHEeWN NOBEPXHOCTU:

Y, = 1,1exp(- 8,6h); (5.5.9.3.1-2)
npu paspyleHun OT BHYTpeHHero gedpekta (q — rnybuHa 3aneraHus KOpHs LB,

€ — paccTosHMe OT LeHTpa BHYTPEHHEro JNNUNTUYecKoro Aedekta OO MOBEPXHOCTW,
u = (e — a)/q); pasamepsbl h, e, ( OTCUMTLIBAIOTCA C OAHOWN CTOPOHBI:

Y, = 2,0exp(-4,5u)exp(—3,9h). (5.5.9.3.1-3)

Ecnu rnybuHa 3aneraHns BHyTpeHHero aedekra e Hen3BeCTHa Unu He yKkasaHa, cumTatoT
e = 0,2t

paspyLUeHne no MeTanny LWBa OT KOPHS LWBa (XapaKTepHO ANs CBapHbIX CoeanHeHu 6e3
nogBapoYHOro LWBa)

Y, = 2,4exp(- 6,9h); (5.5.9.3.1-4)

.2 O5s1 CBapHbIX COeANHEHN, obpa3oBaHHbIX CTbIKOBbIMW WM YINIOBbIMWU LLUBAMU C
CUMMETPUYHON pa3fenkon CBapHOro WBea, paspyLlleHne no nnHum cnnaenexus n 3TB:
npw paspyLleHnn oT NMOBEPXHOCTU, OT rPaHuULbI LLIBa

Y, = 1,6exp(-8,1h); (5.5.9.3.2-1)

npuv paspyLleHun OT BHYTpPeHHero agedekra

Y, = 2,5exp(- 7u)exp(—8,1h); (5.5.9.3.2-2)

npu paspyLleHny Nno MeTaniy Lwea OT NOBEPXHOCTU YCUMEHWS WBa

Y, = 79h%exp(-8,1h). (5.5.9.3.2-3)

B kauecTtBe npegena Teky4yecTy MPUHUMALOT Npeaen Teky4ecTn matepmana, no KOTopomMy
pacnpocTpaHseTca TpelwuHa a4 BelopaHHOW pacyYeTHOM TOYKM (OCHOBHOW MeTanmn, MeTann

wea unu 3TB, B nocnegHem crniyqyae 6epyT Hambornbliee M3 3HAYEHUM NS OCHOBHOIO
MeTanna v meTtanna Lwea).



lMpasuna knaccugukayuu u NOcmpoUKU MOPCKUX MOA8OOHbLIX Mpy6ornpoeodos (4acme 1)

125

6 BAJIJIACTUPOBKA NOABOAHbLIX TPYBEOMNMPOBOOOB

6.1 OBLUME NOJIOXKEHUA

6.1.1 Bbannactupoeky nogsogHoro Tpybonposoga HeO6XO0ANMMO OCYLLECTBIATL A5
KOMMeHcaumm NonoXnTenbHOW nnaBy4ecTn, obecnevyeHms yCToMYMBOCTN HA JOHHOM FpyHTE
nyTem CO34aHMsi NPOTMBOOENCTBUS FOPU3OHTasNbHbIM M BEPTUKAIbHbIM  YCUIMUAM,
CcO34aBaeMbIM TEYEHNSIMI N BOSTHEHMEM, a TakKe ANS 3aWMThbl OT yAapHbIX BO3OENCTBUIA NpU
TPaHCMOPTUPOBKE, MOHTAXE M 3KCNyaTtauum.

6.1.2 BannactupoBka nogBoaHbIX  TPyGOMPOBOAOB  MOXET  OCYLLECTBNATLCSA
C MOMOLLIbIO CMJTOWHbIX MOHOMUTHBIX XXene3obeToHHbIX U acdanbToOETOHHbIX MOKPbLITUN,
HAHOCMMbIX MOBEPX M30MsAUMKW, a TaKkke MNyTeM YCTaHOBKM OOMHOYHbBIX YYTYyHHbIX,
ene3obeTOoHHbIX 1 6ETOHHbIX FPy30B.

6.1.3 YTaxensawowme nokpbiTa ana 6annactmpoBku TpybonpoBoAoB U 3alUTbl
OT MEXAHUYECKNX MOBPEXOEHUA OOIMKHbI ObiTb 0g0bpeHbl Pernctpom m yaooBneTBOpsiTb
cneaylowmm TpedoBaHNaM:

MMEeTb [OCTaTOYHY0 MMAOTHOCTb W  TOMWMHY pAns obecnevyeHnss HeobGxoanmomn
oTpuLaTesnbHOM NnaBy4YyecTn TpybonpoBoaa;

UMETb OOCTATOYHY MEXAHUYECKYI0 NMPOYHOCTb, YTOObLI NPOTUBOCTOATL MOBPEXOAEHUSIM
npv TPAHCNOPTUPOBKE TPYD, MOHTaXe N JKCnnyaTauum;

NMETb HEeoOXOAUMYK [OOJITOBEYHOCTb, XUMMUYECKYHD N MEXAHUYECKY CTOMKOCTb MO
OTHOLLIEHMNIO K MOPCKOW BOAE.

6.1.4 B kauyecTBe 0gMHOYHbIX GannacTHbIX rPy30B MOTYT NPUMEHATHCS pa3beMHble
LUApPHUPHbIE UMW  pa3beMHble CEeANIOBMAHbIE TPY3bl, W3rOTOBMEHHbIE W3 4yryHa W
xerne3obeToHa, a Takke Opyrne KOHCTPYKUuK, ogqobpeHHble Pernctpom.

6.1.5 Macca TpybonpoBoga, Bkmnouvatowas maccy Tpyb, usonsumm, 6annacTtHoro
MOKPbITUS, ecnn nmeeTcsl, 6annacTHbiX rpy3oB U T.M., AOfMKHa obecneunmBaTtb cuny Beca,
AOCTaTOYHYK Ons1 CO3daHusl oTpuuaTeNnbHOM nnaByyvyecTn. BennumMHa 3TOM cunbl paBHa
pasHoOCTM Beca TpybonpoBoga CO BCEMM KOMMMAEKTYHOLUMMU WU3AENUSMUA U MOKPbITUAMU
B BO3YyXe M Beca BbITECHEHHOW TPyOONPOBOAOM BOAbI.

6.1.6 Pac4yeTt 6annactmpoBku nogBogHoro Tpybonposoga AOMKEH BECTUCH Kak Anis
MOPOXHEro, He3aBMCUMO OT HasHadeHus (Buaa TPaHCMOPTMPYEMOM cpefbl) M BHELUHUX
yCIoBui B parioHe Tpaccbl. Macca TpaHCcnopTupyemMon cpeabl BO BHUMaHUe He NpMHUMaeTcs,
B Bece TpyObl He yunTbIBaeTCcs npmbaBka TOMNLWMHbLI CTEHKM HA KOPPO3UIO.

6.1.7 Pacyetr Tpebyemoro konuyectBa 6Ganmnacta wwunu paccTosHUS Mexay
OOMHOYHbIMK BannacTHbIMK rpy3aMu Ang He3arnybneHHbIX (He3acbiNaHHbIX) B AOHHbLIN FPYHT
TpybonpoBoaoB AomMKeH ObiTb NpPoM3BeaeH MCXO4s M3 YCNOBWIA CO3LaHUSA OTpuLaTerbHOM
nnaesyyecTtn gns TpybonpoBoaa, NPOTUBOCABUIOBOrO CONPOTUBIEHNSI BONTHEHMIO Y TEYEHWIO,
a TakkKke C Yy4eTOM B3BELUMBAKOLLIMX YCUIUIW, KOTOPbIE BO3HUKAKT B YNPYrOMCKPUBIIEHHbIX
yyacTtkax Tpybonposoga. Tpebyembin Bec Gannacta B Boge Qon, KH/M, onpegensetca no

dopmyne
F,
Qb 2 f_}grkst + (E) +qu + QS)ke_ Qpi (6-1-7)

rae F, —cymMmapHas ropusoHTanbHas COCTaBfsloWas CUIIOBOTO BO3AEUCTBUA BOSH U TeYeHus,
onpegensemMas B cootBetcTBum ¢ 2.5 n 2.6, kH/m;
E, —cymmapHasi BepTuKanbHas COCTaBnsiolWasl CWUMOBOTO BO3OEWCTBMS BOMH W TEYEHUs),
onpegensemMas B cootBetcTBum ¢ 2.5 n 2.6, kH/m;
fr — KOIMDUUMEHT TpeHUA unu tgQ, rae @ — HaMMeHbLUWI Yron BHYTPEHHEro TPeHUs rpyHTOB Mo Tpacce
TpybonpoBoaa Ha yyacTkax, rae gocturaetca HanbornbLiee CMnoBoe BO3AeNCTBNE OT BOMH U/nnu
TeyeHun,



lMpasuna knaccugukayuu u NOcmpoUKU MOPCKUX MOA8OOHbLIX Mpy6ornpoeodos (4acme 1)

126

k. —koahduumMeHT 3anaca yctonumBocTv TpybonpoBoga Ha BCNNbITUE, NMpUHUMaeTCA paBHbIM 1,15
ans knaccos Tpy6onposogoB L, L1 n G, G1; 1,2 — ang knaccoe L2 n G2; 1,25 — anga knaccos L3 n
G3;

kst — KOoachdMumMeHT 3anaca yctonumBocTM TpybonpoBoga Ha cABWUM MpUMHUMaeTcs paBHbiM 1,1 ans
knaccos Tpy6onposogoB L, L1 n G, G1; 1,2 — ang knaccos L2 n G2; 1,3 — ans knaccos L3 n G3;

q, —B3BelUMBaloLlee ycunue, BO3HMKaloLee npu ynpyrom usrnbe TpybonpoBoaa B BepTUKaribHON
nnockoctn, kH/Mm;

qs —B3BelLUMBawLlee ycunve, BO3HMKaKOLWEe NpW HanMuuu npoJoNbHOM pacTsarvBatollen Cunbl
B YNpYrouckpuBneHHom Tpybonposoae, kKH/wm;

Qp —BEeC eauHMubl AnuHbl TpyGonposoaa B BOAE C YY4ETOM BeCa aHTUKOPPO3MOHHOW 3alnTbl U

nsonsaumm (6e3 yyeta Beca TpaHCNOPTUPYEMOW Cpebl U NpMbaBKM TOMLLMHBLI TPYObI HA KOPPO3UID),
KH/m.

BenuunHbl B3BewMBalOWMX ycunun g, WU qs ONPEaEensTcsa Mo corfnacoBaHHOM
¢ Pernctpom meTtoguke ncxoas u3 napameTpoB npodunia Tpaccel nogsoaHoro Tpybonposoaa
(6e3 yyeTa Beca TpaHCNOPTUPYEMOW cpedbl M NPUGABKN TOMLLNHBI TPYObl HA KOPPO3KID).

6.1.8 Mpn Hanuumm Ha Tpacce TpybonpoBoAa AOHHbLIX TPYHTOB CO criabbiMu
NMPOYHOCTHBIMW CBOMCTBAMW WU TPYHTOB, CKMOHHbBIX K pPasXwkeHuto, AorkHa ObiTb
noaTBepXaeHa yCTONYMBOCTb TPyOonpoBoAa K BCASbITUIO NN NOTPYXEHMIO.

YCTOMYMBOCTb K BCMMbITUIO 3arnybneHHOro B OOHHbLIA FPYHT TpybonpoBoga AormkHa
oGecneynBaTbCsl onpeaeneHHon TOMLWMHON NepeKkpbiBaloLLEero Cnosi rpyHtTa ¢ y4eToMm ero
OCTaTOYHOW COBUIrOBOM MPOYHOCTM.

Mpn atom ansa onpepeneHus Beca TpybonpoBoaa (BbiTankmBaloLen Cunbl) B JOHHOM
pa3XMXeHHOM rpyHTe, B KOTOPOM OTCYTCTBYET COMPOTUBIIEHWE CABUTY, AOSMKHA YYMTbIBATLCA
NNOTHOCTb Pa3XMKEHHOro rpyHTa (OTHOLIEHME MacChl TBepAblX YacTuy, rpyHTa, BKIOYas
Maccy cogepxallencsa B HeM BoAbl, K MX 06bemy), onpegensemasi Ha OCHOBaHWUM pe3ynbTaToB
WHXXEHEPHbIX W3bICKAHUA, @ WMEHHO: MIOTHOCTU CKeneTa rpyHTa, BMAAXHOCTUM rPyHTa W
NANOTHOCTW BOAbI.
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6.2 CITJIOLWUHbIE BAJINIACTHbIE NMOKPbITUA

6.2.1 O6wme TpeboBaHUA.

6.2.1.1 [lpoekTnpoBaHue, pacyeT OCHOBHbLIX MapaMeTpPoB M TEXHOSOMMs HaHeCceHud
cnnowHoro  GannacTtHoro  XXene3ob0eTOHHOro  MOKPbITUA  [AOMKHbI  OCHOBbLIBATbLCS
Ha HauMOHanbHbIX M OTpacneBbiX CTaHAapTaxX, MeXAYHapPOAHbIX CTaHO4apTax, OTHOCSLLNXCS
K Kene3obeTOHHbIM KOHCTpyKuuaMm, Hanpumep WNCO 21809-5, EN 1992-1 Eurocode 2,
EN 10080.

6.2.1.2 WcxogHbiMmn napameTpamm Ans CniowHoro 6annacTHOro NoKpbiTUSA Cnyxart:

o6BbeMHbIN Bec/Bec B BOAE;

TOSLLMHA NOKPbLITUS;

NIOTHOCTb;

npenen NPpo4YHOCTU Ha CXaTuUE;

BOJOMOrMNOLLEHNE;

COnpoTUBIEHME yaapy;

conpoTuBneHne nusrndy n casury.

6.2.1.3 MwuHuManbHas TOMLLMHA CMMNOLLIHOMO NOKPbLITUS OOIMKHA ObITb HE MeHee 40 MMm.

6.2.2 UcxopHble maTepuanbl Ans N3rotoBreHnA 6eToHa.

6.2.2.1 CBoiCTBA W TEXHUYECKNE XAPAKTEPUCTUKNM WUCXOAHbLIX MaTtepuarnoB Ans
MOKpbITUS (LUEMEHT, HanoNHMTENW, apmaTtypa, Boga W T.M.) OOMKHbI COOTBETCTBOBATb
TEXHUYECKOMY 3adaHuto, NacnopTHbIM AaHHbIM M crneundukaumm Ha NocTaBky.

6.2.2.2 B kayectBe uemeHTa gnsi 6ETOHHOrO NOKPbLITUS MOryT ObiTb MCMOMBb30BaHbI
OTe4YeCTBEHHble LieMeHTbl Mapok He Hmke 400 no MTOCT 10178-85 n TOCT 31108-2003, a
TaKke LEMEHTbl OPYrMX aHamnorudHbiX Mapok, ygoreTBopswowmx tpeboBaHmsm EN 197,
BS 12, ASTM C 150, DIN 1164 vnn gpyrnx oTe4ecTBEHHbIX U 3apybexHbIX CTaH4apPTOB MO
cornacoaHuto ¢ Peructpom. B noptnaHguemeHTe coaepaHue TpexKanbLUMeBOro
antommHaTta (3Ca0-Al,O3) He aormkHO npesbiwaTth 8 %.

6.2.2.3 HanonHutenu ©6eToHa Q[OOMKHbI OTBeYaTb TPEOOBAHUAM OTEYECTBEHHbIX
CTaHOapTOB WM NpaBum, MPUMEHSIIOLLINXCS NPU  U3FOTOBMNEHUN CMNMOLWIHbIX OETOHHbIX
NOKPbITUMN.

HanonHutenu He OOMKHbI codep)XaTb BPEAHbIX KOMMOHEHTOB B TaKMX KONMUYECTBAX,
KoTopble Mornu 6bl NOBNUATL Ha NPOYHOCTL 6eToHa, Hanpumep, npu M3rnbe Tpybonposoaa,
UNK BbI3BaTb KOPPO3NIO apMUPYIOLLMX MaTeprarnoB B Crly4ae BoAONPOHMLAeMoCTn 6eToHa.

Mcnonb3oBaHne BOCMPUMMYUMBBLIX K BO3OEUCTBMIO  LLEMOYHBLIX  COCTaBMSOLLMX
KOMMOHEHTOB B Ka4eCTBE HaMNOMHUTENEN He JoMNYyCKaeTCs.

MakcrmanbHas BenmymHa 3epHa 1 KpuBasi rpaHynioMeTpuYeckoro! coctaea HanonHUTens
OOJDKHbI cooTBeTCTBOBaThb TpeboBaHmsm EN 206, ASTM C 33 unn gpyrum ctaHgaptam.

XKenesHasa pyga, ucnonb3dyemas B Ka4eCTBE HanonHUTens aAns npugaHns Heobxoammon
NIoTHOCTM B6eToHa, AomKHa ObiTb NO cBOMCTBaM He Hwke TpebosaHun TOCT P 52939 unn
aHanorM4yHoro cTaHgapTa, nNpu 3TOM COAEP)XaHMe cepbl MO Macce AOMKHO ObiTb He
oonee 3 %.

6.2.2.4 Bopa gns 3atBopeHus 6eTOHa He JOMKHA coaepXaTb BPeOHbIX KOMMNOHEHTOB
B TaKMX KONMM4YecTBax, KOTOpble CMOCOOHbI YyXyaWwWTb 3aTBepaeBaHuMe, CXBaTbiBaHWE W
NPOYHOCTb GEeTOHa MK Bbi3BaTb KOPPO3MIO apMUpyOWMX maTepuanoB. Boga ons 3ameca
GeToHa gomkHa cooTBeTcTBOBaThb TpeboBaHuam ASTM C 1602, EN 1008 nnn TOCT 23732.

6.2.3 Xene3obeToHHOE NOKpbITHE.

6.2.3.1 CoctaB 6eToHa, BKMAOYaWOWMA  LEMEeHT, 3anonHuTens U BoAy
(cm. 6.2.2.1 — 6.2.2.4), pomkeH ObITb Takum, 4ToObl o0bGecneuntb Bce TpeboBaHUS,

1 TpaHynomeTpus (oT naT. granulum — 3epHO), rpaHyNnoOMeTpPMYECKUN aHanNn3 —

COBOKYMHOCTb NMPUEMOB ONpeerneHusi CoOAepXXaHusi pasHbiX No BenuumMHe hpakumin 3epeH B pasnmnyHbIX cpegax.
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KacaroLmecs CBOMCTB CXBaTMBLLErocsi U 3aTtBepaesluero 6etoHa, BKMYas KOHCUCTEHLMIO,
00BEMHYIO MAOTHOCTb, NPOYHOCTb U AONTOBEYHOCTL, a TAKKe 3aLMTy apMaTypbl OT KOPPO3UMN.

BeToH gomkeH yooBnNeTBOPATL CreayowmnmM TpeboBaHUAM:

MUHUManbHas 06beMHast NNOTHOCTbL nocne 3ateepaesaHnsa — 2200 kr/ms;

BogonornoLleHmne no macce He bonee 5 %;

AONTOBEYHOCTb NpW acnnyaTaumMoHHOM TeMNepaType paBHa CPOKy CryObl MOgBOOHOMO
Tpybonposoaa;

MUHMManbHaga NPOYHOCTbL Ha CXaTue Yyepes Mecsl, nocne 3aTsepaesaHusa — 40 Mla.

lMpoyHOCTb BeTOHa Ha CxXaTue NPU UCMbLITAHUAX KOHTPOJSIbHBIX 0Opa3LoB U3 3aMeCcoB ”
Bblpe3aHHbIX HEMOCPEACTBEHHO M3 GETOHHOIO MOKPLITUS ONpenensieTcsl B COOTBETCTBMM C
TpeboBaHusimn ctaHaaptoB EN 206, ASTM C 39, ASTM C 42, BS 1881, BS 4019, BS 6089
UM OTeYEeCTBEHHbIX CTaHAAPTOB NO corfacoBaHuio ¢ Pernctpom.

6.2.3.2 CranbHas apmaTtypa 4ns kene3o0eTOHHOro MOKpbITUS JOIMKHA COCTOATb M3
LMANHOPUYECKNX KapKacoB, U3roTOBSIEHHbIX NOCPEACTBOM KOHTAKTHOM CBapKu NpogofbHON U
KONbLEBOW apMaTypbl U3 HU3KOYIrNepoANCTON CTanu Unu Apyron apmaTypbl B COOTBETCTBUN C
TexHonornen, ogobpeHHon Peructpom. CtanbHass apmaTypa MOXeET Takke MPUMEHSITLCS
B BUOE MNPOBOMOYHOM CETKM (CBApHOW WNW MNIIETEHOM), B TOM 4uCNEe YyCTaHaBNMBaeMOWN
nocpeacTBOM CrnpanbHOW HaMOTKK (cnvpaneobpasHas ceTka).

OnameTp, COCTOSIHME HapY)XHOM MNOBEPXHOCTM, MPOYHOCTHLIE XAPAKTEPUCTUKA W
MapKuMpoBKa CTanen ans apmaTtypbl OOMKHbI OoTBevaTb TpeboBaHMSIM MeXOyHapOOHbIX W
OTe4YeCcTBeHHbIX cTaHaapTos, Hanpumep EN 10080, BS 4482 n BS 4483, DIN 488.

PekomeHgaumm no pasmepy W pasMmelleHuto CcTanbHOW apmaTtypbl NpuBeaeHbl
B 1abn. 6.2.3.2-1.

Tabnuuya 6.2.3.2-1
PekomeHgyeMble AMaMeTpbl apMaTyphbl

eomeTpuyeckne napameTpbl MpoponbHas Konbuesas Twn apmaTtypbl

apmaTtypa apmaTtypa

OvnameTp npyTka, MM 5-8 5-12 CBapHol kapkac

PaccTosiHe (MpoMexXyToK) Mexay npyTkamu, Mm 75— 300 75-120

OTHOLLEHVE MNOLWAAN CeYeHUs apMaTypbl K MMowagn ceyeHus 0,08 -0,2 05-1,0

6eToHa, %

OnameTp NpoBOMOKM, MM 15-4 15-4 CapHas

PaccTosiHve (MpOMEXYTOK) MEXy NPOBOMOKaMU, MM 50 — 200 25-100 |MPOBONO4YHAA ceTka

OTHOLlEHME nnoWwaan CeyeHust apmatypbl K MoWaguM ceyeHus MuH. 0,08 MuH. 0,5

6eToHa, %

MpumeyaHue.BkayecTBe anbTepHaTMBHOIO MaTepuana ans apMatypbl MOXET GbITb MCMONb30BaHO CTEKIOBOOKHO, €Cnu

OHO 0GecneyvmBaeT 3KBUBANEHTHYH 3(EKTUBHOCTL apMUPOBaHUSI.

[vameTpbl NPyTKOB ANst apMaTypbl, N3rOTOBNIEHHOW B BUAE CBApPHOro Kapkaca, AOSDKHbI
ObITb He MeHee 5 MM. MakcumanbHOe pacCcTosiHMe MeXay KOnbLEeBbIMM NPYyTKaMn apmaTtypbl
OomkHO cocTaBnATb 120 MM. MUHMManNbHOE COOTHOLLIEHWE NIOLWAAM NoNepeYyHoro ceYeHns
NPOAONbHOM W KOMbLEBOWM apmaTtypbl K nnowagn 6GeToHa B NOKPbITUM  AOMKHO
coctaBnatb 0,08 % 1 0,5 % cooTBETCTBEHHO.

KonuyectBo HeoOXoaMmbIXx CroeB B cCryvyae MpUMMEHEeHUs Ans  apMUpoBaHus
cnupaneobpasHor CEeTKU 3aBMCUT OT TOSLWMHbI OETOHHOrO MOKPLITUA M onpeaenseTcs no
Tabn. 6.2.3.2-2.

Tabnunuya 6.2.3.2-2
PekomMeHayemMoe KOJIMYECTBO CJI0EB CNMpaneobpasHON CeTKN
TonwuHa 6eTOHHOIO NOKPLITUS, MM KonnyecTtBo crnoes
Jo 60 1
61— 100 2
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TonwmHa 6eTOHHOro NOKPLITUSA, MM KonuuecTtBo crnoes
101 - 140 3
Bonee 140 4

6.2.3.3 He ponyckaeTca KOHTaKT CTanbHOrO Kapkaca apmartypbl/ceTkn GeTOHHOro
6annacTHOro NOKPbITUSI C NPOTEKTOPOM UMK CTanbHOM TPyGoM.

MuHuManbHOe paccTodAHMe OT CTanbHOrO Kapkaca apmartypbl/CeTKM 6GeTOHHOro
6annacTHOro NOKPbITUA A0 aHTUKOPPO3NOHHOIO NOKPLITMA TPYObl 4OIMKHO cOCTaBNATb 15 MMm.
OTOM XXe BEeNMYUHOM OrpaHnyMBaeTCsd MUHMManNbHasa TonwmMHa cnost 6eToHa Hag Kapkacom
apMaTypbl/CEeTKMN.

6.2.4 KomMnosunTHble NOKPbITUSA.

6.2.4.1 o cornacoBaHuto ¢ Peructpom ans 6annacTMpoBKM MOTyT MPUMEHATLCA
MOKPbITMS HA OcHOBe acdanbTa unu Gutyma.

6.2.4.2 B ©OannactHOM MOKPbITUM Ha OCHOBE acdanbTOBOW MacCTUKM  MOTyT
NCnonb30BaTbCA 3anOfNHUTENN B BUAE YacCTUL, CTEKITOBOSIOKHA U YTSKENSIOLLMX MaTepuanos.
OGbeMHbIN BEC TaKUX MOKPLITUIA JOMKEH BblTb He MeHee 2,5 T/m3,

6.2.4.3 bannacTtHoe NoKpbITUE Ha OCHOBE acdanbTOBOM MAaCTMKN AOSMKHO HAHOCUTLCA
Ha NOBEepXHOCTb Tpyb B ropsyem cocTtosiHum npu temnepaTtype He 6onee 140 °C. lNocne
HaHeceHMst cocTaBa MOBEpX Hero HamaTtbiBaeTCs CroW CTekrnonnactuka, 3aTem
OCYLLECTBISAETCS YMIOTHEHME MOKPLITUS MHEBMATUYECKMMM MOMOTKAMU N OXIaXdeHne 4o
3Ha4YeHus TemnepaTypbl OKPYXKatoLen cpeabl.
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7 SALLUTA OT KOPPO3UU

7.1 OBLWWME NOJIOXKEHUA

7.1.1 MogBoaHble cTanbHble TpybonpoBoabl nognexar KOMMEKCHOW 3awuTte oT
KOppOo3nn 3alUUTHBIMU MOKPLITUSMU U CPeaCcTBaMU 3NEKTPOXMMUYECKOW 3alumThbl. 3awuTa
NnoABOAHbIX TPYOONPOBOAOB OT KOPPO3UM A0MKHa obecneunBaTb nx GesaBapunHyo (Mo aTou
npu4mnHe) paboTy Ha BECb NEpPMOoA aKCnyaTaunmn.

7.1.2 3awmuTta cTanbHbIX  NOABOAHBIX  MOPCKUMX  TpybonpoBOAOB  OOSMKHA
OCYLLECTBMATLCS B COOTBETCTBMM C TpebOBaHUAMMW, YCTAHOBMEHHbIMU MEXOYHapOaHbIMU
n/unNn HauMoHanbHbIMK CTaHA4apTaMu, cTaHgapTamu npeanpuaTui n ogobpeHHon Pernctpom
TEXHUYECKOWN JOKYMEHTaLVEN.

7.1.3 AHTMKOPPO3NOHHbIE MOKPbITUS AOIMKHbI ObiTb HAHECEHbI HA BCE HapyXHble, a
npy HeobXoOMMOCTM W Ha BHYTPEHHME MOBEPXHOCTM Tpybd MOpPCKOro MnoaBOAHOIO
TpybonpoBoaa B 3aBOACKMX YCIOBUSIX MOA TEXHMYECKMM HabnogeHnem Peructpa.

7.1.4 Twn 3aWMTHOrO NOKPLITUA crieayeT BblOMpaTh B 3aBUCUMOCTU OT KOHCTPYKLMK
TpybonpoBoaa, NPUHATOro cnocoba yknagkm 1 ycrioBuin aKCnnyaTauum, TpaHcnopTupyemom
cpedbl U TemnepaTypHbIX OrpaHUYeHUn ANa M3ONAUMOHHBLIX MOKPBLITUA NPWU 3KCHyaTauuu,
XPaHEeHUN N TPaHCNOPTUPOBAHWUN.

7.1.5 M3onaumsa ceapHbIX coeguHeHunn Tpyo, TpyOHbIX BCTaBOK, OTBOAOB, (PUTUHIOB
1 NOABOAHOM apMaTtypbl N0 CBOUM XapakTepucTukam AOfkHa ObiTb MOEHTUYHOW M30NSLMM
NMHENHOM YacTn Tpybonposoaa.

7.1.6 M3onauma ctanbHbix Tpyb, OTBOAOB, (PUTMHIOB M MOABOLHOM apMaTypbl
OOJKHA BbINOMHATLCA B 3aBOACKMX YCIOBUSIX MOL TEXHUYECKMM HabntogeHnem Peructpa.

7.1.7 B npouecce  TPaHCMNOPTUPOBKM, MOrpy3o4HO-pasrpy3oyHbix  pabor,
cknagupoBaHua Tpy6 HeobGxoavMmo npedycMoTpeTb creuunanbHble Mepbl, WUCKMYaroLlme
MexaHu4eckne noBpexaeHns 3aLlmMTHOro N30NSLMOHHOrO MOKPbITKS. Mpwn
TPaAHCNOPTMPOBAHUM N CKNAaNpoBaHUN HEOH6XOAMMO YYUTbIBATb BANSHME HU3KUX TeMnepaTtyp
Ha TEXHUYECKNE XapaKTEPUCTUKN N30NSLMOHHbBIX MOKPLITMI U NpyM Heo6XoauMOCTM BbibMpaTb
MOPO30CTOMKMNE MOKPLITUSA.

7.1.8 MeTannunyeckne KOMMOHEHTbI MTMOKMX NOABOAHBIX TPy6ONpoBOAOB, MMetoLLmne
KOHTaKT C MOPCKOW BOAOWN (COeaUHUTENbHbIE CTanbHble (PUTUHIM), OOSDKHbI ObITh 3aLLMLLEHbI
OT BHELUHEN KOPPO3UN KOMMSIEKCHOW 3aluTOn, CcouveTalolen 3alliuTHbIe MOKPbITUA U
ANEKTPOXMMUNYECKYIO 3aLLnTY.



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

131
7.2 3ALLUTA OT BHYTPEHHEW KOPPO3UUN

7.2.1 HeobxoanmocTb BBEAEHNS1 HaabaBkM Ha KOPPO3MOHHbLIN U3HOC U €€ BENNYNHA
yCTaHaBnMBalOTCA B NPOEKTHOW [OKYMEHTauum MOPCKMX MoABOAHbBIX TpybonpoBOAOB W
OOIMKHbI ObITb 0400peHbl Pernctpom.

MuHumanbHaa npubaBka Ha KOPPO3MOHHbI U3HOC TPyOONPOBOA4OB M3 YrNepoAnCTbIX
cTanen, TPaHCNOPTUPYIOLWMX HearpeccuBHble pabouve cpedbl, [OOSMPKHA COCTaBnATb
He meHee 1 MM. [lpy TpaHCNOPTUPOBKE KOPPO3MOHHO-arpeccuBHbIX Ccped  HanbaBku
Ha KOPPO3UNOHHbIA U3HOC AOSMKHLI COCTABNATE MUHUMYM 3 MM.

7.2.2 HeobxogMmocTb  HaHECEHWs  BHYTPEHHEro  aHTUKOPPO3MOHHOIO  WUNK
rMagKoCTHOro MOKPbLITUS Ha TPYObl JOMKHA ObITb YCTAHOBMNEHA B NPOEKTHOW OOKYMEHTauuu
Ha OCHOBaHWW NapamMeTpPoB TPaHCNOPTUPYEMOWN cpeabl.

7.2.3 BHyTpeHHee aHTMKOPPO3MOHHOE MOKPbITUE AOMKHO obecneuyvBaTb 3aLUUTY
cTanbHou NOBEPXHOCTU TPyObI oT KOPPO3NOHHO-3PO3NOHHOIO BO3[encTBUA
TpaHCnopTUpyeMO cpedbl, a Takke OT aTMOC(EepHOM KOPPO3UU MNpu  XPaHEeHUU u
TPaAHCNOPTUPOBAHUM CTanbHbIX TPY6.

7.2.4 ["MagkoCcTHOE NOKpLITUE AOMKHO obecnevnBaTb HEOOXOOMMYIO LLEPOXOBATOCTb
BHYTPEHHEN NoBepxHOCTM TpybonpoBoaa AN CHWKEHUSA rmapaBinyeckoro ConpoTUBEHNS
npyv TPaHCNOPTMPOBAHMM rasa, a Takke ANSA 3aluTbl BHYTPEHHEN MOBEPXHOCTU Tpybbl OT
aTMocepHOM KOPPO3UKN NPU TPAHCNOPTUPOBAHUKN U CKNaanpoOBaHUM.

7.2.5 BHyTpeHHee aHTMKOPPO3MOHHOE MOKPbITUE MOXET COCTOATb M3 OAHOrO Wn
HEeCKONbKNX crnoeB. [MaaKOCTHOE MNOKPbITUE JOMKHO COCTONATb, Kak NpaBuiio, N3 O4HOro Cros.
7.2.6 [Ona BHYTPEHHEro aHTMKOPPO3UOHHOIO MOKPbITUS AOMKHbI NPUMEHSTLCSA

SMnoKCcunaHble wunmn MOp,VI('pI/ILI,I/IpOBaHHbIe OMNMOKCUAHbIE JTaKOKpaCo4Hble MaTtepuarbl. MOl'yT
NPUMEHATBLCA TaKKe Apyrne Tunbl aHTUKOPPO3NOHHbIX I'IOKprTI/IIZ, B TOM 4UCI1€ NOPOLLUKOBbIX
AMOKCUOHDbIX.

7.2.7 [1nsi BHYTPEHHEro rnagkoCTHOrO NMOKPbITUS AOMKHbI MPUMEHSATLCS 3MOKCUAHbIE
NN MOANMULIMPOBAHHbIE 3MOKCUMAHbIE NAKOKpacovHble MaTepuarnbl.
7.2.8 MoKpbITUSS  AOIMKHbI  BblAEPXWBATbL  BO3AEUCTBME  OKpyXKawwen u

TpaHcnopTupyemon cpenbl 6e3 oTcnavBaHWs, pacTPeCcKMBaHWS, HapyLeHWUst CrfOWHOCTH.
Takke npy HeoBXOAMMOCTU AOMXKHbI BbITb yYTEHbl AOMyCcKaeMble TeMnepaTypbl XpaHeHUs
Tpy6 ¢ HaHECEHHbBIMU NOKPLITUSMM.

7.2.9 MpuMeHseMble MmaTepmanbl JOMKHbI MMETb cepTudmkaThl (nacnopTa) KavecTsa
Ha Kaxayl napTuio, B KOTOPbIX AOSPKHA cogepxaTtbcs WHgopmauus o6 wusrotoBuTene
mMaTepuana, HazBaHue (Tun), AaTa U3roTOBMEHUS U FapPaHTUNHbBINA CPOK XPaHEHUS.

7.2.10 Bce maTepuanbl AOMKHbI NPOXOANTE BXOOHOW KOHTPOSb, KOTOPbLIA BKMAOYaET
NPOBEPKY COMpPOBOAUTENBHOM AOKYMEHTauuuW, OCMOTP TPaHCMNOPTHOW Tapbl, oripedeneHue
CPOKOB W YCIOBUIN XpaHEHUS.

7.2.11 B TexHM4ecknx yCnoBusX Ha aHTUKOPPO3NOHHOE WU TMaaKOCTHOE MOKPbITUE
Tpy6 OOmMKHbI BbITh YCTaHOBMEHbI TPEOOBAHNA M3rOTOBUTENS MO NOLTOTOBKE NMOBEPXHOCTU
nepen HaHeceHMeM MOKpbITUS  (CTeneHb O4YUCTKM, CcodepXaHue Ccorien, CTeneHb
obecnbinnBaHns, LLIEPOXOBATOCTb), MUHUMArbHad WU MakCcuMarbHas TOMLWMHA MOKPbLITUMN,
PEXNMbI CYLLKW, PEXUMbl OTBEPXKAEHNS.

7.2.12 [Ana rnagkoCTHbIX MOKPbITUM AOMKHA ObiTb yCTaAHOBMEHA MWHUMAIbHO
A0NyCTUMas LWepoxXoBaTOCTb M TOMLWMHA NOKPbITUSA, ogobpeHHas Pernctpom.

7.2.13  [Ons aHTUKOPPO3MOHHLIX MOKPbLITUN A0SMKHA ObITb YCTaHOBIEHA MUHUMAbHO
AonycTumas TonwmHa NokpbITMs, ogobpeHHas Pernctpom.

7.2.14 BHyTpeHHME aHTUKOPPO3UOHHBLIE MOKPbLITUS MOoAnexaTt TUNOBOMY OA0DOpeHuto
Pernctpom, B npouecce KOTOPOro A0SMKHbI ObiTh MPOBEAEHbI UCTbITAHWS 1151 NOATBEPXKOEHUSA
Ha cooTBeTCcTBME OJO0OpeHHON PernctpoMm [OKyMEHTauuu Ccregyrwmx napamMmeTposB
NOKPbITUMA:

BHELLHUIN BUA;
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TOMNLWWMHA;

ANaneKTpuyeckas CrroLHOCTb;

agresus;

NPOYHOCTb Npu obpaTHOM yaape;

CTOWMKOCTb K UCTUPAHWUIO;

CTOWMKOCTb K nepenagy temneparyp;

CTOMKOCTb K ObICTpOW gekomnpeccumn (GrnNCTEPUHr);

CTOMKOCTb K BO3ENCTBUIO TPaHCMOPTUPYEMOM Cpeabl N aBTOKMaBHbIN TECT.

7.2.15 YKkasaHHble B 7.2.14 wucnblTaHWA, Kak NpaBuio, OOSMKHbl BbIMOHATLCA MpuU
Temrnepartypax, COOTBETCTBYIOLNX MUHUManNbHOM U MaKCcMMarnbHOW Temnepatypam
aKcnnyaTaumm NoKpbITUSA.

7.2.16 [lpn TexHudeckom HabnogeHun Pernctpa 3a HaHECEHWEM BHYTPEHHUX
aHTUKOPPO3NOHHBIX MOKPbLITUIW NogrnexaT KOHTPOM0 Kak MMHUMYM criegylolue napameTpbl:

BHELLHUN BUA;

TOMLLMHA NOKPbITUS;

ANaneKTpuyeckas CrnoLHoCTb;

afresns rnokpbITUS.

7.2.17 nMagkoCcTHble MOKPbITMA nognexaTt TunoBoMmy ofobpeHuto  Pernctpom,
B Mpouecce KOTOPOro [AOSMKHbl OblTb NpOBeAeHbl UCMbITaHUS ANs NOATBEPXKAEHUA Ha
CcoOTBeTCTBME 0406peHHON Pernctpom JOKyMeHTaumm cneayrowmx napaMmeTpoB NOKPbITUN:

BHELLHWI BUA, BKNOYas LLEPOXOBATOCTb;

TOMNLWWMHA;

ANaneKTpuyeckas CrroLwHoCTb;

agaresus;

NPOYHOCTb Ha U3rmd;

TBEPOOCTb;

CTOMKOCTb K ObICTpOV gekomnpeccun (GrnNCTepUHr);

CTOMKOCTb K BO3ENCTBUIO TPaHCNOPTUPYEMOM Cpeabl U aBTOKMaBHbIN TECT;

CTOMKOCTb K UICTUPaHWUIO.

7.2.18 YKkasaHHble B 7.2.17 wucChbIiTaHWSA, Kak NpaBuio, OOSMKHblI BbIMNOHATLCA MpuU
Temnepartypax, COOTBETCTBYIOLINX MUHUMANbHOM W  MakCcMMmaribHOW TemnepaTtypam
aKcnnyaTaumm NoKpbITUSA.

7.2.19 Mpn TexHunyeckom HabniogeHun Pernctpa 3a HaHeCeHMEM TMNagKOCTHbIX
NOKPbITUI NoanexaT KOHTPOM0 Kak MUHUMYM crnefytoLlime napameTpbl NOKPbITUNA:

BHELLHWI BUA, BKNOYAs LLEPOXOBATOCTb;

TONLWWNHA;

ANaneKkTpuyeckas CrnoLHoCTb;

agresus.
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7.3 3ALLUTA OT BHELLHEW KOPPO3UU

7.3.1 MokpbiTuA. O6LLIME NONOXEHNA.

7.3.1.1 [Ons 3awuTbl OT BHELUHEA KOPPO3UM MOPCKOM NOABOAHLIN Tpybonposog
OOIKEH MMETb 3aBOACKOE aHTMKOPPO3MOHHOE MOKPbITUE, MMelowee Tunosoe opobpeHue
Pernctpa. MNpu HEO6X0OMMOCTN BHELLHEE MOKPbITME LOMKHO MMETb HapyXHbIA Cnown Ans
3aWNTbl OT MexXaHUYecKnx MoBpeXAeHu B npouecce hopMUPOBaHUA U NpU yKragke B/Ha
TBEPAObIN FPYHT.

7.3.1.2 BHewHee (HapyXHOE) MNOKPbITUE [OOIMKHO COOTBETCTBOBAaTb TpeboBaHMAM
MeXAYHapOAHbIX U/UNN HaLMOHanNbHbIX CTaH4APTOB, CTaHOAPTOB NPEeANnpPUATUA, 000OPEHHOM
Pernctpom TexHuyeckom AoKyMeHTaummn n TpeboBaHNsM HacTosLWero pasgena.

7.3.1.3 [MonuatuneHoBble MOKPbITUA cnegyeTr BbiOuMpaTb npu  TemnepaType
akcnnyataumm ot —40 °C po +60 °C; nonunponuneHoBble MOKPLITUA — Npu TemnepaType
akcnnyataumm ot —20 °C go +110 °C; anokcuaHble MOKPbITUA — Npu TemnepaTtype
akcnnyataumm ot —20 °C go +80 °C. Takke npu Heob6XxoaMMOCTM AOSMKHbI ObiTb YYTEHbI
Aonyckaemble TemnepaTtypbl XpaHeHWss W TPaHCNOPTUPOBKM Tpyd C HaHECEHHbIMU
NMOKPbITUSMMW.

7.3.1.4 BHellHee aHTUKOPPO3NOHHOE NOKPLITUE AOMKHO OblTb COBMECTUMO C KATOQHOM
3aLMTOM M COXPaHATb 3alMTHbIE CBOMCTBA NPU 3alUMTHbIX NoTeHumnanax o -1,10 B.

7.3.1.5 Martepwuansl, BXxogsLimMe B COCTaB NOKPbITUS, OOIKHbI OTBeYaTb TpebGoBaHUAM
HOPMaTMBHOW [OOKyMeHTaumm u obecnedvvBaTb MOSyYEHWE HAPYXHOro MOKPbITUS TPyod
B COOTBETCTBMM C TpebOoBaHUSIMU MeXOyHapOAHbIX W/WAM HaLMOHanNbHbIX CTaHO4aApPTOB,
CTaHOapTOB NpeanpusTUin n ogobpeHHoNn PerncTtpoMm TeXHUYECKOM AOKYMEHTaLMN.

7.3.1.6 CoOTBETCTBME CBOWCTB MaTepuarnioB, BXOOSLWIMUX B COCTAB MOKPbITUS,
TeXHMYECKMM TpeboBaHMAM HOPMaTUBHOM AOKYMEHTauuMuM [OOSMKHO NoATBEPXKO4aTbCA
cepTnmMKkaToM KayecTBa U BXO4HbLIM KOHTPOMEM Ha NpeanpuaTumn, HAHOCALLIMM NOKPbITHE.

7.3.1.7 MapkupoBka maTep1anos OO/MKHA BKOYaTb:

HavMeHOBaHWe;

Mapky;

HOMep napTum;

AaTy Npon3BOACTBA.

7.3.1.8 TMonnatuneHoBoe Uiy NOANMNPONUIIEHOBOE MOKPLITUE AOSMKHO COCTOATD:

N3 aare3noHHOro NoACIos rPyHTOBKM HA OCHOBE 3MOKCUAHbLIX MOPOLUKOBLIX UMW XUAOKMX
Kpacok (ans Tpy6 anametpom go 800 MM C MOKpbITUEM M3 MONUITUNEHA LOMNyCKaeTcs He
NPUMEHSTD);

N3 KnesLiero NOACros Ha OCHOBE TEPMOMMABKMUX MONIMMEPHBIX KOMMO3ULUIA;

N3 Hapy>XHOro Criosi HA OCHOBE MONMAITUIEHA UK NPONUIEHa.

B TexHn4yeckon AOKyMeHTaumm SOmKHa ObITb YKa3aHa TOSLLMHA KaXKOoro Crosi.

7.3.1.9 BHelwHne aHTUKOPPO3MOHHLIE MOKPLITUS MOANEeXaT TUNOBOMY OOO0OPEHUHo
Pernctpom, B npouecce KOTOPOro A0SMKHbI ObITh MPOBEAEHbI UCTbITAHWS 115 NOATBEPXKAEHUSA
Ha COOTBETCTBME OA0OpeHHoW Pernctpom [OKyMeHTauuu Ccreaylwmx napameTpoB
NOKPbITUN:

BHELLUHUIN BUA;

TONWMWHA;

AN3neKTpuyeckast CnnoLHOCTb;

NPOYHOCTb Npu yaape;

agresus;

KaTogHOe oTcnanBaHue;

COMpOTMBIIEHNE BAABMBAHMUIO;

CTOMKOCTb K PaCTPECKNBAHMUIO;

OTHOCUTENbHOE YANMHEHNE NPU Pa3pbiBE;

YCTONYMBOCTb K TEPMOLIMKINPOBAHUIO.
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7.3.1.10 VYkaszaHHble B 7.3.1.9 uCnbITaHUs, Kak NpaBWUIO, AOSMKHbI BbINOMHATLCA MNpU
Temrnepartypax, COOTBETCTBYIOLNX MUHUManNbHOM U MaKCcMMarnbHOW Temnepatypam
aKcnnyaTtaumm NoKpbITUSA.

7.3.1.11 Tllpn TexHuyeckom HabnwogeHun Peructpa 3a HaHECEHMEM BHELUHUX
aHTUMKOPPO3NOHHBIX MOKPLITUA NOANEXaT KOHTPOMO Kak MUHUMYM crneayolmne napameTpbl
NOKPbITUSA:

BHELUHWUN BUA;

TOMNLWWNHA;

ANaneKTpuyeckas CrroLHoCTb;

agresus.

7.3.1.12 BHelwHee NoKpbITME JOMKHO BbiTb COBMECTMMO C 6ETOHHbBIM MOKPbITUEM, ECIN
nocnegHee npuMeHsieTcs. B aTom cnydyae noBepXHOCTHOMY CIOK MOKPbITUSE AOSMKHA ObIiTb
npugaHa LwepoxoBaToCTb, HaNpumep, ¢ NpUMMEHEHNEM CUHTEP-NOPOLLKA.

7.3.1.13 [lpoussoacTBeHHas crneundukaums Ha NokpbITUE, noanexallas ogobpeHuto
Pernctpom, gormkHa oTpaxatb crnegytoulee:

mMaTepvan MoKpbITUA (TEXHUYECKME YCrOBUSA Ha MaTepuarnbl, BKMYasa cepTudukaThbl
NCrnbITaHUIN ONs OnpeaeneHns CBONCTB MaTepmaroB);

NMOArOTOBKY MOBEPXHOCTM (TEXHWMYEeckne TpeboBaHMA NPOM3BOAUTENSI MO CTENEHU
OYUCTKM, COOAEPXKAHNIO CONEN, LLePOXOBATOCTK);

HaHeceHue MOKPbITUS (TEXHONOrM4YeCcKU NPoLLeCcC HAHECEHUS C yKa3aHWeM BENUYMHbI
OCHOBHbLIX NMapamMeTpoB: TeMnepaTypbl U OTHOCUTENBHOW BNaXXHOCTU BO3adyXa, TemnepaTypbl
NoBEpPXHOCTM TPyObl, BPEMEHMN HAHECEHUSI, TOMNLMHBI Cros MOKPbLITUSA, pacxoda maTtepuana,
BPEMEHM CYLUKM CMOA TMOKPbLITUA U €ero MnonHoro (opmMupoBaHna B 3aBUCMMOCTU OT
Temnepartypbl Bo3ayxa n T.4.);

KOHTPOMb W UCNbITaHUS (TEXHUYECKME YCIOBUS Ha NPUMEHEHHOE MNOKPbITUE, BKIIOYas
cepTnmKaTbl UCTIbITAHUIA);

TEXHOSTOrMYeCKUn NpoLecc peMoHTa NOKPbITUS;

PYKOBOACTBA M MHCTPYKLMN MO TPAHCNOPTUPOBKE U XpaHEHUIO Tpy6.

7.3.2 CneumnanbHble NOKPbITUA CTOSKOB 1 GeperoBoro nepexoaa.

7.3.2.1 [Ons ctosikoB 1 OeperoBbix MEpexodoB crieayeT MNPUMEHSATb TPEXCNONHOoe
NOSIMATUNEHOBOE WNN  TPEXCNONHOE NOSIMNPONUIIEHOBOE MOKPbITUE YCUIMEHHOro TUNa,
KoTopoe obecneynmBaeT 3alimMTy OT KOPPO3UM B 30HE BCrfecka, aTMocepHOM 30HEe W
B NOABOAHON 30He, obOragaeTr CTOMKOCTbIO K Y®-06ny4yeHuo M BO3OEWCTBUIO  HU3KUX
Temneparyp.

7.3.2.2  AHTUKOPPO3UNOHHbIE MOKPbITUS OOSMKHbI ObITh 3alUMLLEHBI OT MEeXaHMYeCcKux
NOBPEXOEHUN, BbI3BaHHbIX BO3AEWCTBMEM fbAa UnM nnaBy4mMx o6bekToB. B ocTanbHOM
OOJDKHbI ObITb BbINOJTHEHBI TpebGoBaHud 7.3.1.

7.3.3 3aWwmnTHbIE NOKPbLITUA MOHTAXHbIX COEAUHEHUN CTLIKOB TPYO.

7.3.3.1 3awmuTtHOEe aHTUKOPPO3MOHHOE MOKPbITUE, HAHOCUMOE Ha 30HY CTbIKOBbIX
CBapHbIX COEAMHEHWA, MO CBOWUM CBOMCTBAM [AOSMKHO ObiTb B MakCMMarnbHOW CTeneHu
TOXOECTBEHHO Ka4yeCTBY OCHOBHOIO NOKpbITMSA Tpyb, obecneunBatb COBMECTUMOCTb C HUM U
TEM caMbIiM JOCTUraTb PaBHO3HAYHOCTM aHTMKOPPO3NOHHON 3aLuTbl BCEro Tpybonposoaa.

7.3.3.2 [pu BbibOpe M NpUMEHEHMM MaTepuanoB A aHTUKOPPO3MOHHOW 3aLUUTHI
CTbIKOB TPY0 cneayeT pykoBoacTBOBaTbCH TpeboBaHuamu ctaHgapta MCO 21809-3, a Takke
BEAOMCTBEHHOW HOPMaTUBHOW OOKyMEHTauuu u ctaHgaptamu npeanpuatuii. TexHuyeckas
AOKYMEHTaUMA Ha 3alUTHble MOKPbITUS MOHTaXHbIX coeguHeHun TpyO pomkHa ObiTb
onobpeHa Peructpom.

7.3.3.3 [pwn BbIGOpE TMNa NOKPbLITUA ANSA 30HbI CBAPHbLIX CTHIKOB LOMKHO YYNTbIBATLCSA
cnegyollee:

COBMECTMMOCTb C 3NEKTPOXMMUYECKON 3aliMTON (NPOTEKTOPHOM UMM C HanOXEHHbIM
TOKOM);



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

135

MakcumarnbHaa 3KcniyaTtauMoHHaa Temnepatypa MOKPbITUM B 30HE  MOHTaXKHbIX
COoeVIHEHU;

Tpebyemasi cTeneHb OYUCTKU MOHTaXHbIX COEANHEHUN;

TOMLLMHA NOKPbLITUR;

NPOAOIHKNTENBbHOCTb BbIMONTHEHNA pPaboT W HanuumMe BCroOMOraTenbHbIX onepauui
(nogorpes, obpe3ka KPOMOK U T.4.);

Hanuune KoMmnnexkTa a4ns peMoHTa MoKpbITUS.

7.3.3.4 MakcumanbHass  aKkcnrnyaTtaumoHHad  TemnepaTtypa  MNOKPbITUA B 30HE
MOHTaXHbIX COeANHEHUIN JOMMKHA ObITb BbILLE, YeM TeMnepaTypa aKcnnyatauumn Tpyosl.

7.3.3.5 3awmrta MOHTaXHbIX coeguvHeHuhn Tpyd MoxeT ObiTb  BbINOSHEHA
C MCMNOMNb30BaHMEM TEPMOYCaXKMBAKOLWMXC MaHxeT. TexHudeckoe HabniogeHve Peructpa
3a U3roTOBIEHMEM TepMOoyCaXxnaroLLmXcs MaHxeT OOIDKHO COOTBETCTBOBATb
TpeboBaHusam 2.7.2 Pykosogctea MIMT.

7.3.3.6  TepmoycaxuBaroLmeca MaHXeTbl AOMKHbI OblTb COBMECTUMbI C MPUMEHSIEMON
CMCTEMOM ANEKTPOXMMUYECKON 3aLLMTbI U HE paspyLlaTbCs NpK 3almMTHBLIX noTeHumanax —1,10 B.

7.3.3.7 KOHCTPYKTMBHO TepMOyCakumparLmecs MaHXeTbl OOSMKHbl BbINOSIHATLCS M3
OBYXCNOWMHOro MaTtepuana, COCTOSLEro M3 mnosnoneduHoOBON MNNEHKU-OCHOBbLI, KOTOpas
CcOBMeLLaeTcs C TepMONnaBkMM aare3avBoM, obrafatoLnum BbICOKOW aare3nen K cTarnbHOn
Tpybe 1 K 3aBoACKOMY NOKPbITUIO. MaHXeTbl, MMetoLne BbICOKYIO TemnepaTypy pasMsaryeHus
TepMONMaBKOro aaresvBa, AOSMKHbl HAHOCUTBCA Ha 30Hbl CBAapHbIX CTbIKOB OObIYHO MO
anokcugHoMy npanmepy. MNMparimvep He JOMKEH cogepXaTb pacTBopUTenen.

7.3.3.8  KoHcTpykuns NOKpbITUA B 30He CcBapHoro CTblKa Ha OCHOBe
TEPMOYCaXMBaIOLLMXCA MaHXeT JOSMKHA OblTb aHanorMyHa no CBoOUM 3aluTHbBIM CBONCTBaM
3aBOACKOMY aHTUKOPPO3MOHHOMY MOKPbLITUIO TPYDO 1 HaAEXHO COeQUHATHLCS C HUM.

7.3.3.9  AHTMKOPPO3MOHHOE MOKPbITUE B pariOHE CBAPHbIX CTbIKOB TPYO AOMKHO ObiTb
3aLUMLLIEHO OT MEXaHMYeCKMX BO3AENCTBMI B NpoLecce yknagkm Tpybonposoga n B npolecce
aKkcnnyaTtaumuM, B TOM 4ucne npu 3arnybneHnn TpybonpoBoga B LOHHbIA TPYHT, MNyTem
NPUMEHEHNSA  3aLUMTHBIX KOXYXOB  W/WMAW  HAHECEeHMs MOMMMEPHbIX  3anonHuTenen
B MPOCTPAHCTBO MeXAy YTSKENALWMMU/TENNON30NMPYIOLLMMU NOKPLITUSIMU CMEXHbIX TPY6.

7.3.3.10 [On4a 3awuTbl TEPMOYCAKMBAIOLNXCA MaHXET OT MEXaHMYECKNX BO3AENCTBUI
B MpoLecce yknagku v sarnybnexHus tpybonposoda, NOMUMO ykasaHHoOro B 7.3.3.9, MoryT
NPUMEHATLCA  3alUUTHbIE JIUCTOBbIE MOMUMEPHbIE (KaK npaBumno, nonuypetaH wunm
NoONMNPONUIEH) M3Oenusa Tuna «CKarnbHbIM NUCT», ObopadvMBaemble U 3aKpennsemble Ha
Tpybe B MecTe yCTaHOBKN MaHXeT.

7.3.3.11 TexHun4yeckoe HabnogeHne Peructpa 3a M3roTOBMEHUMEM CKarbHbIX JIMCTOB,
nognexarumx TUNOBOMY ofo6peHnto Peructpom, OOJIDKHO COOTBETCTBOBAaTb
TpeboBaHuam 2.7.4 Pykosoactea MIT. B npouecce ogobpeHns Pernctpom ckanbHbIX IMCTOB
C yyeToM paboyero guanasoHa TemnepaTtyp Kak MUHUMYM AOOSMKHbl OblTb NOATBEPXKOEHbI
cnegylowime cBoncTea (B 04HOCNONHOM UCMOMHEHUN):

conpoTuBReHne yaapy;

NMPOYHOCTb Ha Pa3pbiB N OTHOCUTENbHOE YANUHEHNE;

CTOMKOCTb K MOPCKOW BOAE;

CTOWMKOCTb K UCTUPAHWUIO.

7.3.3.12 Tllo cornacoBaHuio C Permctpom B UENaX 3aliuTbl CTbIKOBbIX CBapHbIX
coeAuHeHnn Tpyod MoryT ObiTb JonylleHbl Apyrve  KOHCTPYKUUMW U MaTepuans,
oTBevarwowme 7.3.3.1,7.3.3.3,7.3.3.4n 7.3.3.9.

7.3.3.13 Bce maTtepuansl, UCNonb3yemble Ha MOHTaXHbIX COeQMHEHUNAX, U TEXHOIIOIMS
HaAHECEHMS1 M KOHTPOSb KayeCTBa MOKPbLITUMN HA MOHTaXHble COEAMHEHUS] OOSKHblI OblTb
opobpeHbl Pernctpom.
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7.4 ANEKTPOXUMUNYECKASA 3ALLUNTA

7.4.1 OOLwme nonoxeHus.

7.4.1.1 TllogBoaHble CTarnbHble Tpybonposoab! JOIMKHbI ObITb 3alMLLEHbI
OT KOPPO3MOHHOIO M3HOCA 3NEKTPOXUMUYECKON 3aLLUTON B COMETAHMKU C COOTBETCTBYIOLWEN 7.3.1.4
CMUCTEMOM 3aLLUTHOIO NMOKPbLITUS.

7.4.1.2 QJOneKkTpoxummyeckas 3awmTa nogBodHbIX  TpybONpoOBOAOB  OOSKHA
BbIMOSIHATLCS B COOTBETCTBUM C TpeboBaHuamu ctaHgapta NCO 15589-2, HaumMoHamnbHbIX U
BEAOMCTBEHHbIX CTaHOapToB, TpeboBaHMAMM HacToswero pasgena WM onoGpeHHoM
Pernctpom gokymeHTtaumu.

7.4.1.3  OcHoBHbIM/ TpebOBaHNSIMU K CUCTEME INEKTPOXMMUYECKON 3aLLMTbI ABMSIOTCS
cnegyowme:

npeaoTBpaLLeHne BHELLIHEN KOPPO3UKN B TEYEHME BCEro cpoka crnyxobl TpybonpoBoaa;

obecneveHne obpasoBaHMs/MoOgayYM INEKTPUYECKOrO TOKA OOCTATOYHOW MIIOTHOCTM K
3awmwiaemomy Tpybonposoay M addeKkTMBHOE pacnpeeneHne ero B COOTBETCTBUMM C
NPOEKTHbIMW NapameTpamu;

yCTaHOBKa aHO4O0B C MUHUMU3ALMEN BO3MOXHOCTU NX NOBPEXOEHUS UMW paspyLLEHMS;

obecnevyeHne HeobXoaUMbIX CPEeACTB MOHUTOPUHIA OS5 UCNbITAHMSA U OLEHKN paboumnx
napamMeTpoB CUCTEMBI.

7.4.1.4 Tlpn NpOEKTUPOBAHUN CUCTEMbI INIEKTPOXUMUYECKON 3alUNTbl  OOSIKEH
yuuTbiBaTbCA  MeTod  yknagks  Tpybonposoaa, KOHCTPYKTUBHbIE ~ OCOBEHHOCTU
TpybonpoBoaa/cTosika, 0CO6EHHOCTM LOHHbIX FPYHTOB, MapaMeTpbl MOPCKOW BOAbI, a Takke
BO3MOXHOCTb pa3feneHnsa TpybonpoBoga Ha yyYacTku, TpebytoLlime pasnmyHbiX napameTpoB
NEKTPOXMMUYECKOW  3almnTbl  (Hanpumep, Y4acTKM OKOMO  MOPCKMX — CTauMOHapHbIX
nnatgopm).

7.4.1.5 Cucrtema 9nekTpOXMMMYECKOM 3awuTbl AOSPKHA OblTb paccyMTaHa Ha
onpefdeneHHbIn CPOK Cryxbbl, Kak NpaBuno, paBHbIN MPOEKTHOMY CPOKY 3KChnyaTtaumu
Tpybonposoaa.

7.4.1.6 QJnekTpoxumumyeckas 3awmta MOXeT ObiTb OcyllecTBNeHa C MNOMOLLbH
ranbBaHNYEeCKUX aHoA4OB (MPOTEKTOPOB) WM CUCTEMbI C HanOXEHHbIM TOKOM — KaTogHas
3awmta. Bbibop cucTembl SMNEKTPOXMMUYECKOM 3aluTbl AOSMKEH ObiTb cormacoBaH C
Peructpom, npu atom Peructpy OormkHO ObiTb npeacTaBneHo 0BOCHOBaHME MO BbIGOpPY
CUCTEMbI 3MEKTPOXMMUYECKOWN 3alUUTbl — C HaNOXEeHHbIM TOKOM WNu NPOTEKTOpaMm MU UNx
pacyeTHble NapameTpbl.

7.4.1.7 Tlpn NpOEKTUPOBAHUN CUCTEMbI INEKTPOXMMUYECKOW 3almTbl Tpybonposoaa
OOJDKHO yunTbiBaTbCA CrieaytoLlee:

.1 KOHCTPYKTMBHbIE NapaMeTpbl 3awmLiaemoro Tpybonposoaa, BKkoyas:

mMaTepwuan, AnuHy, TONLWMHY CTEHOK, HapYyXXHbI AnameTp;

cnocob yknagku, MapLupyT, YCroBUS NPOKaakM Tpybonposoga no MOPCKOMY OHY, y3ribl
coeaiHeHusa TpybonpoBoaa (TpybHbIe BCTaBKM);

TemnepaTypHbI pexum (B paboyem pexxmme 1 npyu OCTaHOBKE) Ha BCEN NPOTAXKEHHOCTY;

TUN 1 TOMLWMHA 3aLlLMLLAoLWLMX OT KOPPO3UKU NOKPbITUMA Ans Tpy6 (0TBOAOB Y (DUTUHIOB);

TMN 1 TONLWMHA TENNOM30oAaLMN (MPX HanM4un);

TMN 1 ToNWMHa 6annacTHOro NOKpPbITUSA (NPWY HaNUYUK);

.2 YCNnoBMS OKpyXaroLlen cpeapl:

napamMeTpbl MOPCKOM BOAbl, BKIKYaa yOenbHOEe 3feKkTpuyeckoe ConpoTuBIEHne
B 3aBUCMMOCTM OT Temnepatypbl/rnyOuHbl, CKOPOCTM TEYEHUIN, COAEPKaHWE KMCropoAaa,
Hanuuve TBEpAbIX YacTUL, BO B3BELUEHHOM COCTOSAHUN U T.4.;

yOenbHOe 3NeKTpnYeckoe CONnpoTUBIEHNE FPYHTA.

.3 pacyeTHbI pecypc CUCTEMBI;

4 wnHopmaums O paHee MOCTPOEHHbIX TpybonpoBogax, pPacnoNiOXEeHHbIX
B HENocpenCTBEHHOM BNN30CTU UMK NepecekaroLmx HOBLIN TpybonpoBsos;
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.5  uvHopmauuss O  CyLLEeCTBYIOLWIMUX CcUCTEMAX 3MEKTPOXUMUYECKON  3aliuThbl
(nnaTtdpopmbl, Npuyanel 1 T.M.) N ANEKTPUYECKON n3onsauumn Tpydonpoeoaa;

.6 BO3MOXHOCTb NCNonb30BaHWSA NCTOYHUKA nuTaHus, ANEKTPUYECKMX
pasbeguHUTESNbHbIX YCTPOWCTB, SMNEKTPUYECKMX COeaUHEHWUN;

.7 CpPOKM CTpouTenbCTBa, NNaHupyemas gaTa BBOAA B 3KCNyaTauuio;

.8  Hanuuume TpyBHbIX BCTAaBOK, (PUTUHIOB, OTBOAOB, CTOSIKOB U T.4.;

.9 paHHble no paboyum nokasaTensiM CUCTEM  INEKTPOXMMUYECKOM  3aliuThl,
paboTalowmnx B aHanorM4HbIX yCnoBusX.

7.4.1.8 [Ons obecneveHns anekTPOXMMUYECKOW 3alumTbl MOABOAHOrO TpybonpoBoaa
YCTa@HOBIEHbI BEMNYMHbI 3aLLMTHbLIX NOTEHLNANoB, KOTopble nNpmMeBeaeHbl B Tabn. 7.1.4.8 ona
xnopcepebpsiHoro anektpoga cpaBHeHus (Ag/AgCl/mopckas Boga). 3Tu KpuTepum OTHOCATCA
K cucteMam 3feKTPOXMMUYECKOW 3allnTbl C HANOXEHHbIM TOKOM, a Takke NPOTEeKTOPHOW
3awumre.

7.4.1.9 VYxasaHHble B Tabn. 7.4.1.8 BennuMHbI COOTBETCTBYHOT cpeaHen coneHoctn 3,5 %
n yaeneHoMy conpotmaneHnto 30 OM-cm. Npu OTKNOHEHNAX yAeNbHOro CONpOTUBEHNS BOAbI
N CONMEHOCTN OT YKa3aHHbIX BEMNWYMH W NMPU UCMOMNb30BaHWUM OPYrMX SMNEKTPOOOB CPaBHEHUS
Tpebyemble 3aWUTHbIE NOTEHUMAnbl MOryT ObITb onpedeneHsl no ctaHgapty MCO 15589-2.

7.4.1.10 Pac4yeTHbI pecypc (pacyeTHbIA CPOK Crybbl) CUCTEMbI 3NEKTPOXUMUYECKON
3awmnTbl TpybonpoBoaa OOMKEH OXBaTbiBaTb NMepuog C MOMEHTa YCTAHOBKN 4O OKOHYaHUSA
akcnnyaTaumm Tpybonposoaa.

7.4.1.11 PacyeTHble MMAOTHOCTU TOKa 3aBUCAT OT TemnepaTtypbl MOPCKOW BOAbl,
COAEepXXaHus KMCNopoaa, CKOPOCTN TeYEeHUs MOPCKOW BOAbl M CNOCOBHOCTM K 06pa3oBaHuto
3aLUNTHBIX W3BECTKOBbLIX MSIEHOK Ha MeTannuyecknx MoBepxHoCcTax 6e3 nokpbitvsa. [Ons
GonblUMHCTBA MpPUMEHEeHWn Ha rnyonHe meHee 500 M pacyeTHble MfOTHOCTM TOKa
B 3aBUCMMOCTM OT TemnepaTtypbl MOPCKOM BOAbI MOryT OblTb OonpegeneHbl No ctaHaapTy
NCO 15589-2.

Tabnuuya 7.4.1.8
PeKomeH,qyeMble Kputepuu ansd 3alnMTHOro noteHumnana 3ﬂ9KTpOXMMM'~IeCKOﬁ 3alluThbl

MaTtepuan MuHUManbHbIN MakcvmanbHbI
oTpuLaTenbHbIA NoTeHuman, B |oTpuuaTtenbHbIn noTeHuman, B

Yrnepogucrtas cranse:

a3pobHOe OKpYyXKeHne -0,80 -1,10*

aHaapobHOe OKpYXeHne -0,90 -1,10*
AycTeHuTHas HepxaBetoLas cranb:

Npre 2 402 -0,30° -1,10

Npre < 402 -0,50° -1,10
JynnekcHas HepxasetoLas cranb -0,50° 4
MapTeHcuTHas Hepxasetolas cranb (13 % Cr) -0,50° 4

1 [ns TpyGONpOBOAOB U3 CTanM BLICOKOM NpoyHoCcTU (Re > 550 Mra) Heo6xoaumo onpefenuts Hambornee oTpuuaTenbHbIi

noTeHuuWan, KoTopbli MeTann MoXeT BbiaepxaTb 6e3 BoJOPOAHOro OXpYnYMBaHUS.

2 KoapdmumeHT ConpoTUBIIEHNSI TOYEUHOM KOoppo3un (MUTTUHTY) Nere = Cr % + 3,3(Mo + 0,5W) % + 16N %.

3 [ns KOPPO3VMOHHOCTOWMKUX CTariel MUHMMAsibHble OTpULaTeribHbIe MOTeHUMasbl MPUMEHSIIOTCS Kak B aspobHbIX, Tak K
B aHa3pO6HbIX YCMOBUSX.

4 B 3aBMCVMMOCTM OT KATEropum NPOYHOCTM CTasN, COCTOSIHUS MOCTABKM M YPOBHSI MEXaHUYECKUX HAMPSXKEHUI B SKCTIyaTauum
Takvue cnnasbl MOTyT MoABepraTbCs BOAOPOOHOMY OXpynumBaHuio. Ecnu cyuiectByeT puck BOAOPOOHOIO OXPYMYMBaHUSA, TO
cnepnyet n3beratb NoTeHumanoB 6onee oTpuuateneHbIx, Yem -0,8 B.

Mpumeyanunsa: 1. MNoTteHunansl, NpYBeAEHHbIE B TabnuLe, NPUMEHSIOTCS K CONMEHOMY WIYy U COrneHow Bode OObl4HOro
cocTaBa (coneHocTb ot 3,2 % Ao 3,8 %).

2. TloTeHumansl COOTHOCATCA C XxnopcepebpsiHbiM anekTpoaoM cpaBHeHus (Ag/AgCl/mopckasi Boga) B MOpcKoW BoAe
conpotuerneHvem 30 Om-cm.

7.4.1.12 [Ona TpybonpoBOOOB/CTOSKOB B 30HE BCrrecka TpebyeTca YCTaHOBUTb
MAOTHOCTb Toka Ha 10 MA/M? Bbile, YeM MAOTHOCTb TOKa AJ1sl TaKoro e cTosika W
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TpybonpoBoaa, pacnonoXeHHOro Nof BOAOW HUXE 30Hbl NEPUOANYECKOrOo CMavmBaHus (npwm
OLHOW 1 TOW Xe Temnepartype).

7.4.1.13 [ns He3arnybneHHbIx TpyboNpoBOAOB, NOABEPXKEHHbLIX BO34ENCTBUIO CUIbHbIX
TE€YEHUIN UM BOSTHOBOMO ABWMXXEHMS YacTuL BOAbl CO CKOPOCTbIO 2 M/C 1 Bonee, pacyeTHas
MMOTHOCTb TOKa A0mKHa BbiTb yBenuyeHa Ha 60 — 100 MA/M2.

7.4.1.14 [Ons TpybonpoBoOoOB, MOSIHOCTLIO 3arny6reHHbIX B JOHHbIN FPYHT, HE06X0AUMO
MCMONb30BaTb PACYETHYI MMOTHOCTb TOKa (CPEAHIO W KOHEYHYHo), paBHyio 20 MA/M?
HEe3aBMCMMO OT TemrnepaTypbl MOPCKOW BOAbI NN FyOUHbI.

7.4.1.15 TpybonpoBodpl, paboTatoLine npu NoBblEHHbIX TeMnepaTypax (Bbiwe 50 °C)
Ha HapY)XHOW MOBEPXHOCTU TPYObl, TPEOYIOT PEryNIMPOBKN pacyeTHOW MNOTHOCTM Toka. [pwn
yBeNuUYeHnn TemnepaTypbl MeTanna/okpyxawlwen cpedbl Ha Kaxabld rpagyc Lenbcus
Bblle 50 °C, pacyeTHble NMOTHOCTU TOKa [AOSKHbI ObiTb yBenuueHbl Ha 1 MA/M2,
[MoBblWeHHbIE TemMnepaTypbl MOryT Takke yxXyawuTb pabouve xapakTepuUCTUKM aHoda U
noKkpbITUS Tpybonpoeoga. [ns temnepaTypbl Hapy>XHOW NoBepxHOCTU Tpybbl Bbiwe 80 °C
pekoMeHOYyeTCs OCYLLECTBNATL CheunanbHy OLEHKY NIIOTHOCTU TOKa.

7.4.1.16 BblweykasaHHble NNOTHOCTU TOKAa Takke NPUMEHUMbI ANS 31EKTPOXUMMUYECKON
3alWnTbl BCEX TUMOB HepXXaBerwwmx ctanen 6e3 nokpbiTua (ayCTEHUTHOW, MapTEHCUTHOW U
OYMMEeKCHON).

7.4.1.17 Cnepyetr obecne4ymMBaTb [OOCTATOYHYHD MOLLUHOCTb  9NEKTPOXMMUYECKON
3awmnTbl, 4TObbl NogaepXuBaTb MapamMeTpbl 3aWuUTbl NO Mepe paspyLeHUs MOKPbITUS Y
KOMMNEHCMPOBaTb HEPaBHOMEPHOCTb pacnpedeneHus Toka. Y4yeT paspylleHust MOKpbITUA
cnegyeT OCYLIEeCTBNATb B COOTBETCTBUM C TpeboBaHMAMM  MEeXOyHapoaHbIX  W/nnn
HaUMOHarnbHbIX CTAHAAPTOB.

7.4.1.18 Tpn BO3MOXHOCTHU pekomeHayeTcA npegycmartpusatbh KOHTpPOJb
3(pPeKTUBHOCTU (PYHKLMOHMPOBAHMS 3MEKTPOXUMUYECKON 3aLUUTbl NYyTEM MOAKIHYEHUSA K
TpybonpoBody noABOAHbIX kabenen ¢ warom He 6Goree 5,0 KM M NPUMEHEHMS
cneumnanuanpoBaHHbIX CUCTEM MOHUTOPMHra. Y3en npuBapkm (namkm) kabenss un ero
rmaponsonsaLmsa OoMmkHbl ObiTb 0go0peHbl Pernctpom.

Ana npoTskeHHbIX TpybonNpoBO4OB B COOTBETCTBMM C opobpeHHon Peructpom
AOKYMEHTauMen pekomeHayeTcs yCTaHOBKa Ha TpybonpoBO4 MOABOAHLIX U3MEPUTENbHbIX
YCTPOMCTB (0COBEHHO Ha Yy4yacTKkax, Ha KOTOpbIX Haumbonee BepOsATHbI HecTabunbHble
napameTpbl 3ANEKTPOXMMUYECKON 3aLLMThbI) C aBTOHOMHbBIM NMUTAHUEM U TNMOPOAKyCTUYECKUM
KaHanom cBs3u ¢ 6eperoBbiMn UNN CyAOBbIMW CPEACTBAMU MOHUTOPUHIA.

7.4.1.19 [llepeg Hayanom npouecca aKcnnyataumm TpybonpoBoga AommkHa ObiTb
paspaboTaHa npoueaypa KOHTpons paboTbl CUCTEMbI JANEKTPOXMMWUYECKOM  3aLluThbl
OT KOppPO3UWN, Kak OAHOM W3 COCTaBNAOWMX perfnameHTa TEexXHUYECKOM IKcniyaTauum,
noanexatiero ogobperuo Pernctpom.

7.4.2 Cucrembl KaTogHoOMN 3awmThbl (anekTpoxmmmyeckomn 3awmThbl
C HanoXeHHbIM TOKOM) ANns NOABOAHOIo TpybonpoBoaa.

7.4.2.1 TexHuyeckad [OOKYMEHTaUMsl KaToOHOM  3awWuThbl, NpegocTaBnsiemas
Ha paccMoTpeHue Pernctpy, omkHa coaepxaTtb criegytoulee:

CXeMYy KOMMOHOBKM CTaHLMIA KaTOQHOM 3awmuTbl ¢ 0603HAYEHMEM PaCMONOXEHUS BCEX
ncnbiTaTeNbHbIX TOYEK;

TEeXHUYECKME YCrnoBusA 1 cneundmrkaumm Ha Bce Heobxoanmoe obopygoBaHue, BKIHOYas
npeobpasoBaTenu/TpaHcopMaTopbl, AfeKTpuyeckme kabenu n nx 3awmtHble YCTPONCTBA,
aHoapbl U T.N.;

TEXHUYECKME YCINOBUS HA MOHTaX CUCTEMBI;

TEXHUYECKME YCIOBUS HA NPUEMO-CAATOYHbLIE UCMbITAHUS;

WMHCTPYKLUMM MO 3KCnnyaTaumm n TEXHUYECKOMY 0BCIyXMBaHWMIO.

7.4.2.2 CuncTemMbl 3MEKTPOXUMUYECKON 3alMTbl C HaNOXEHHbIM TOKOM noanexar
TMNOBOMY 0J00peHnto Pernctpom, MOHTaX W UCNbITAHUA CUCTEMbI KaTOAHOW 3aluTbl —
TexHu4eckomy HabntogeHuo Peructpa.
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Kak npaBwuno, gns nogsogHoro TpybonpoBoga AormkHa ObiTb NpeaycMoTpeHa oTaernbHas
yCTaHOBKa KaTOAHOW 3alUuTbl HE3ABUCUMO OT HaNMyus aHanorMyHbIX CUCTEM ANS 3alumThbl
ocCTanbHbIX MOPCKMX COOPYXeHun (NnaTtdopm, npuyanos u T.4.). [JonyckaeTca NogkroyeHne
OoT obwero npeobpasoBaTend COOTBETCTBYIOLWEA MOLLHOCTM C  WUCMNONb30BaHWEM
BblE€NeHHOro kabens n COOTBETCTBYHOLLUMMIN CUCTEMAMM OTKITIOYEHNIA N KOHTPONS.

KabenbHaa nuHua oT npeobpasoBaTtens AofmkHa ObiTb MoAkntodeHa K Tpybonposogy
B [BYX TOYKaX: OCHOBHOW N pe3epBHON.

7.4.2.3 Cuctemsbl KaTogHOM  3aluThl noaBoOAHbIX  TpybGonpoBOAOB MoryT
obecneumBaTbCa OQHOW UMM OBYMSA CTaHUMSIMU KaTOOLHOW 3alUWTbl, PaCNOSIOKEHHBIMU Ha
O4HOM unn Ha obounx KoHuax Tpybonposoaa.

KaTtogHown 3awmTe B 06593aTenbHOM nopsigke noanexat KoXyxu Tuna «Tpyba B TpyGe»
OeperoBbIX MEPEXOAO0B, BbIMOSIHEHHbLIE MO TEXHOMOIMW TFOPU3OHTaNbHO HamnpaBlEHHOro
OypeHus.

7.4.24 [Ona 3awuTbl MOPCKMX NOABOAHbIX TpybOMpoBOAOB OT BO3AEWNCTBMS
GnyxaatoLLmMx TOKOB peKoMeHOyeTCs UCMONb30BaTb PEXMM aBTOMaTU4eCcKon cTtabunusaumm
nonsipn3auMoHHOro NoTeHuuana B CUCTEME KaTOAHOW 3awuTbl. ABTOMaTUYECKUIA KOHTPOSb
OOIMKEeH OblTb OCHOBaH Ha MoOKasaHMAX MNOTEeHUManoB OT CTaUMOHAapHbIX 3fEKTPOAOB
CpaBHEHMS.

7.4.2,5 [ngaycTpaHeHns BO3MOXXHOCTN BO3HUKHOBEHUS BOOOPOAHOrO pacTpecknBaHus
N KOPPO3MOHHOW YCTanoCTW OCHOBHOIO MeTanna M CBapHbIX LUBOB (B OCOOEHHOCTM Ans
cTanemn BbICOKOM NPOYHOCTM C BbICOKMM YPOBHEM MEXaHUYECKMUX HaMNPsKEHWU) AOMKeEH ObiTb
onpegeneH n KOHTPONMPOBaTLCA MUHYCOBbIN Npedern 3alWwuTHOro noTeHumnana.

7.4.2.6 [lpn mcnonb3oBaHUM KaTOAHOW 3awuTbl ANA NOABOAHLIX TpybonpoBoaoB
Heobxoaumo obecneumBaTb ANEKTPUYECKYID MU3ONAUMIO  OT CMEXHBbIX  KOHCTPYKUWIA
(Tpy6onpoBoaoB/cTOAKOB NnaTopmbl, Npyvyana u T.4.) U ApYyrux ydacTtkoB Tpybonposoaa,
000pyaoBaHHbIX NPOTEKTOPHOW 3aLLMTOMN.

7.4.2.7 [JomxHbl ObiTb ONpeneneHbl 3Ha4eHUs1 NITOTHOCTM TOKa:

Ha4yanbHOW — ANgA nondpusauumn Tpydonposoaa Npu BBOAE CUCTEMbI KaTOAHOW 3aLMThbI
B 9KCnnyaTaumio;

cpegHen — HeobGXxoanMOKM ANd NoaaepXaHus nonspusauuy;

KOHEYHOM — K KOHLY cpoka cnyx6bl Tpybonposoaa.

Cuctema KkaTogHOM 3alMTbl OOSMKHA MO3BOMATbL perynumpoBaTb MNOTHOCTb TOKa
B 3aBUCMMOCTM OT COCTOSIHUSI NOBEPXHOCTM NOABOAHOrO TPy6onNpoBoAa U BHELUHUX YCITOBUNA.

7.4.2.8 B kauyectBe maTepmanoB Ans aHOOOB peKOMeHOYyeTCH NPUMEHATb CMeLLaHHble
oKkcuabl METaNOB UNW NNACTUHbLI HA NOAM0XKE U3 TUTaHa, HNObMa unn TaHTana. B HekoTopbIX
cnyyasx no cornacoBaHuio ¢ Peructpom gonyckaeTcd UCnonb3oBaHue ApYyrux maTepuaros,
NOATBEPXKAEHHbBIX CEPTUDUKALMOHHBIMUA  UCTILITAHUSIMUY,  BbINOSIHEHHBIMW  MPU3HAHHbLIMA
Peructpom npeanpusatuammn/nabopatopusimu.

7.4.2.9 MakcnmanbHoe pabodee HanpskeHMe W NNOTHOCTb aHOAHOro  ToKa
Ha3Ha4yalTCsa B 3aBUCMMOCTW OT MaTepuana aHoga M NoasfioXKKKY, a Takke pacyeTHOro cpoka
3KcnnyaTauum CUCTEMBI.

Bbixog TOka OT OTAENbHbIX aHOAOB LOSMKEH perynvpoBaTbCA HesaBucumo. Pacuet
CUCTEMbI 3MNEKTPOXUMUYECKON 3allmnTbl C HamNoXEeHHbIM TOKOM [JOrKeH npegycmaTpuBaTtbh
pe3epBMpoBaHME B OTHOLLEHMN KONMYECTBa aHO4OB.

7.4.2.10 AHOAObl CUCTEMbI KATOQHOWN 3aLUTbI OOMKHbI ObITh 3arnybneHsl Ha 6epery nnm
YNOXeHbl HA OHO B COOTBETCTBUM C 000OPEHHON Permctpom TexHU4ecKorm AOKyMeHTauuen,
npu 3TOM aHOAbl AOIMKHbI ObITb CNPOEKTMPOBAHbI TakuM 06pa3oM, YTOObI BblAepXnBaTb BCE
3KCNyaTaumoHHbIe Harpy3km 1 Harpyskm BO BpeMS MOHTaxa, B TOM 4uCfe Npu Mx 3aMmeHe
nmbo ¢ noBepxHocTu, NMBO BogoOMNasamMn UM ¢ NPMMEHEHMEeM MNOABOAHOrO annaparta nog
BOIOM.
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7.4.2.11 Tllpn wnCNONb30BaHMN CUCTEMbI C HANOXEHHbIM TOKOM [OOSMKHbI  ObITb
YCTaHOBIMEHbI CTaUMOHAPHbIE 3IeKTPOoAbl CPaBHEHUA ANA NogTBepXaeHUs 3(PeKTUBHOCTH
OENCTBUSA ANEeKTPOXUMUYECKON 3aLlumTbl TpybonpoBoaa, kak npaBuno:

cepebpo-xnopuctoe cepebpo/mopckas soga (Ag/AgCl/mopckasn Boga) — cMm. 7.4.1.8;

HaACbILEHHbIN KarnoMesbHbIN;

LIMHKOBbIN 31EKTPOS, BLICOKOM YUCTOThI.

[onyckaeTcsa rnpMMeHeHne MepeHOCHbIX 3MNeKTPOAOB CpaBHEHUS, OAHAKO KpUTU4eckune
y4yacTKM Tpacchl, rge HEBO3MOXHO BbINOMHATL KOHTPOMb C MOMOLLBI BOAOSA30B MU
NoABOAHbLIX annapaToB, AOSMKHbI B 0653aTenibHOM MNOpsaKe OCHALLaTbCA CTauMOHapHbIMU
aneKkTpogaMn cpaBHEHWS.

7.4.2.12 [Ona cTauMoHapHbIX 3MEKTPOAOB CpaBHEHMS LOMKHbl ObiTb pa3paboTaHbl
npoueaypbl TEXHWYECKOro obCcnyXmBaHMa W KanubpoBKM B Npouecce aKcnnyataumm
Tpybonposoaa.

7.4.2.13 Kabenu npucoeguHeHUss K MNOMOXUTENbHOMY M OTpuUaTeNbHOMY MOMCy
3N1eMEHTOB KaTOAHOM 3alUMTbl HE AOMMKHbI NPOKNaabiBaTbCs B OAHOM KaberbHOM KOXyXe.

7.4.2.14 Ecnn He O0OroBopeHo WHave B odoOpeHHON Perncrpom OOKymeHTauuu,
KaTofHas anekTpoxMMmuyeckas 3alimta JosmkHa OblTb BBeAeHa B AEWCTBUE HE NO3gHee YeM
3a 30 cyT c MOMEHTa OKOHYaHWUs paboT No yknagke noaBogHoro Tpybonposoaa.

7.4.3 MpoTeKkTopHasa 3awmTa.

7.4.3.1 [lapameTpbl NPOTEKTOPHOM 3aWuTbl (CUCTEMBbI ranbBaHUYECKMX aHOOOB)
OOMMKHbI ObITb onpeaeneHbl B 00006peHHOW Permctpom npoekTHOM [OOKyMeHTauuM Ha
TpybonpoBoa n obecneumBaTtb NOyyYeHWE 3aLUMTHOrO TOKA, AOCTATOMHOrO AN CO34aHus
TpebyeMbix 3alNTHBIX NOTEHUMANoB B TEYEHME PAacYETHOro CpoKa AKCnyaTaumm.

7.4.3.2 TexHuyeckas [OOKYMeHTauMs Ha  CUCTEMY  MpPOTEKTOPHOW
npegcraesnsemas Ha paccMoTpeHne Pernctpy, AosmkHa cogepaTb:

TEXHUYeCKNe YyCrnoBus, YepTexu u crneumdmkalmm Ha NpoTeKTopbl;

pe3ynbTaTbl 3MNEKTPOXUMUYECKMX WCMbITAHUN MNPOTEKTOPOB (Ha 3MNEKTPOXMMUYECKYHO
€MKOCTb B MOPCKOW BOAE, HA U3MEHEHME NOTeHUnana 3akpbITOro KOHTypa B MOPCKOW BOAE)
npu pabounx TemnepaTypax;

pacyeT MaccCbl M KONM4YecTBa MPOTEKTOPOB B 3aBMCUMOCTM OT pacyeTHOro cpoka
aKkcnnyataumm TpybonpoBoaa;

pacyeT CONPOTUBNEHUS NPOTEKTOPOB,

pacyeT nnowiagmn 3awuiiaemMon NoBepxXHOCTU N 3aLLUTHOrO TOKa;

TEXHUYECKYI0 [OOKYMEHTaUMi0 Ha YCTaHOBKY, KperneHne U KOHTPOSb YCTaHOBKU
NPOTEKTOPOB.

7.4.3.3 Peructpy pomkHa OblTb MpeacTaBneHa Ha pacCMOTPEHME pacyeTHas
npoueaypa, MOATBepXdawwas To, YTO MNPOTEKTOopbl C€O34alT Ha Tpybonposoae
HeobXoANMY0 pacyeTHYH NIIOTHOCTb TOKa.

PacyeTHble 3HayYeHUa napamMeTpoB MPOTEKTOPOB AOSMKHbI COOTBETCTBOBATb CTaHAApPTy
NCO 15589-2 n npueegeHbl B 1abn. 7.4.3.3.

3aLLMThI,

Tabnwuua 7.4.3.3
PacueTHble napamMmeTpbl AnA rafibBaHN4eCKnUxX aHogoB

Twn aHopa Temnepatypa AHOZ, NOrpy>XeHHbI B MOPCKYIO BOAY AHog, 3arnybneHHbI B AOHHBIN TPYHT
'-'OBerHOlCT” MoTeHuman OnekTpoxmmmnyeckas MoTeHuman OneKTpoxummyeckas
aHoaa Ag/AgCl/ €MKOCTb Ag/AgCl/ eMKOCTb
c MopcKas Boaa, €, Mopckasl Boaa, €,

mB A-y/kr mB A-u/kr

AntomuHunn <30 -1050 2000 -1000 1500
60 -1050 1500 —1000 800
802 -1000 900 —1000 400
LinHk <30 -980 750

-1030 780

ot 30 go 50° -980 580
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1 Ons TemMnepartypbl NOBEPXHOCTU aHOA4a MeXAy YCTaHOBJIEHHbIMW npeaenamMmu OonyctuMasa Harpys3ka no TOKYy AOJDKHa

VHTEpMnonMpoBaThCs.

2 [ns anioMWHWEBbIX aHOLOB TemrnepaTypa MOBEPXHOCTM aHoja He [JomkHa npesbiwate 80 °C, ecnu paGouve
XapaKTepUCTUKN He UCMbITaHbl N He MOATBEPXAEHbI [OKYMEHTanNbHO.

¥ [N uMHKOBbLIX aHOZOB TemmnepaTypa MOBEPXHOCTW aHoda He AoMmkHa npesbiwatb 50 °C, ecnv yaoBneTBOpUTESNbHbIE
XapakTepuUCTUKN He MPOAEMOHCTPUPOBAHbI B UCTILITAHUAX U HE MOATBEPXAEHbI AOKYMEHTanNbHO.

MpumeyaHma: 1. SnekTpoxmmmyeckass eMKOCTb ANS AAHHOMO crnasa ABNAeTCA pyHKuMen TemnepaTtypbl U MNOTHOCTU
aHOJHOrO TOKa.

2. [Onsa HesarnybneHHbix TPybonNpoBOoAoOB TeMrnepaTypa MOBEPXHOCTV aHoda MpPUHMMAETCs PaBHOWM HapyXHoOW TemnepaTtype
TpybonpoBsoaa.

7.4.3.4 T[poTeKTopbl OOIMKHbI pacnonaratbCa TakuMm obpa3om, 4Tobbl NogaepPKMBATb
Hagnexaiuyto 3almTy B Criyd4ae MeXaHW4YecKoro UM 3NeKTpUYecKoro otkasa OTAeNbHOro
npotektopa. PaccrtosiHne mexay npotektopamu 6onee 300 M gomkHO ObiTb 060OCHOBAHO
pacyeTamu n cornacosaHo ¢ Pernctpom.

7.4.3.5 OObMHO cucTemMa MNPOTEKTOPHOM 3aWMTbl COCTOUT U3  OpacneTHbIX
NPOTEKTOPOB, PAaCroOfiOXEHHbIX Yepe3 paBHble MPOMEXYTKM BAoOMNb Tpybonposoga. B
060CHOBaHHbIX Cny4vasix He06Xo04NMO MCMonb3oBaTh AN Pa3NNYHbIX y4acTKoB TpybonpoBoaa
(KOHEYHble MNWM HayanbHble y4acTku, TPYOHble BCTABKM W T.M.) pasfuyHbIA LIar yCTaHOBKM
NpOTEKTOPOB, B TOM YuUCre:

Ha yyacTkax anuHon 1000 M, NpMMbIKAOLWMX K MOPCKMM CTaLWOHapHbIM nratgopmMam,
peKoOMeHAYyeTCs UCMONb30BaTh YABOEHHOE KONMYECTBO NPOTEKTOPOB;

pekoMeHAyeTCs NpeaycMaTpuBaTh ANEKTPUYECKYo M3onauuo Tpybonposoda oT ApYrux
TpybonNpoBOAOB N COOPYKEHUN.

7.4.3.6 Pacyer noTtpebHOCTM B 3alUMTHOM TOKE pPEKOMEHOYETCs  BbINOSHATb
B COOTBETCTBMM C TpebOoBaHUAMU MeXAYHAPOAHbIX WM/UMN HaumoHanbHbIX cTaHaapTtos. 1o
napameTpam TpybonpoBoaa v BbIGpaHHOIO NMOKPLITUS PpacCYMTbIBAOT CPEOHIOK NOTPEBHOCTL
B TOKE (Imm) W KOHEYHYIO NOTPEBHOCTL (I 5) NO dropmyre

Io = Acfcic, (7.4.3.6)

rae I, —notpebHOCTb B 3aMTHOM TOKE AN KOHKPETHOro yyacTtka Tpybonposoaa, A,
i, — NIOTHOCTb TOKa, BbIGPAHHas Ans CPEAHUX U KOHEYHbIX yCroBuiA, A/M?;
fe —KoaddMUMEHT paspyLUEeHNs NOKPbLITUSA, PACCYUTAHHBIN ANS CPEAHUX U KOHEYHBIX YCITOBUN;
A, —obLas nnowaas NoBEPXHOCTM A KOHKPETHOTo yyacTka TpyGonposoga, M2,

7.4.3.7 Bbibop TMna ©“ napameTpoB NpPOTEKTOpa [AO/MKEeH  onpeaensatbes
BO3MOXXHOCTSIMM M3rOTOBMEHNS, YCTAHOBKM U aKCnnyaTauun. Pasmepbl NpoTekTopa A0MKHbI
ObITb AOCTATOYHbLIMU, YTOOLI MPOTEKTOP MOTr 06ecneunTb TpebyeMbili 3aLUUTHBIA TOK 40 KOHLA
pac4eTHOro CpoKa aKcnnyaTaumm.

7.4.3.8 OOwasa macca HeTTO NpoTekTopa, Tpebyemas Ans nogaep)kaHus KaTogHON
3alWnTbl B TeYEHMEe pacveTHOro cpoka aKcnyataumm, 4omkHa OblTb paccunTaHa ans Kakaoro
yyacTka TpybonpoBoga B COOTBETCTBMU C (HOPMYIIOM

m = Ity 2, (7.4.3.8)

ue

roae m —obuasa macca HeTTO NPOTEKTOpa AN KOHKPETHOro yyacTka TpybonpoBoaa, Kr;
I.m — CPenHssi NOTPeBOHOCTL B TOKE ANl KOHKPETHOMO yvacTka Tpybonposoaa, A;
ty; — PACYETHBIN CPOK CNyXObl, roapl;
€ — ANEKTPOXMMMYECKasi EMKOCTb MaTepuana npotekrtopa, A-y/kr;
U — KO3IPUUNEHT NCNONb30BaHUS.

7.4.3.9 [Ons BblbpaHHOro Tvna NPOTEKTOPOB HEOOXOAMMO OMpedenuTb KONMYecTBO
NPOTEKTOPOB, UX pasMepbl N MACCy HETTO, YTOObI YOOBNETBOPUTL PACCUNTAHHYIO CPEAHIO U
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KOHEYHyt0 noTpebHOCTb B TOKe Ans 3awuTbl Tpybonposoga. O6uwas macca NpoOTEKTOPOB
3agaetca hopmMyron

m = nm,, (7.4.3.9)

rAe n — KOMMYECTBO NPOTEKTOPOB, KOTOPLIE HAA0 YCTAHOBUTL HA KOHKPETHOM y4yacTke TpyBonposoaa;
m - obLan macca HeTTo NPOTEKTOPOB AMsi KOHKPETHOro yyacTka TpyGonposoaa, Kr;
m, — Macca HEeTTO OTAENbHOro NPOTEKTOPa, Kr.

7.4.3.10 KonuyecTBo MpOTEKTOPOB oONpefensieTcs pacdeTtom U orpaHuymMBaeTcs
MaKcumaribHO A0MYyCTUMbIM PacCTOssHUEM Mexay npotekTopamu (cm. 7.4.3.4). MNpun atom Ans
OpacneTHbIX MPOTEKTOPOB pacCTOSHWE Mexady MpoTeKTopamMn YyCTaHaBnMBaeTCHd, Kak
npasuno, No PUKCMpoBaHHOMY YUCITY MOHTaXHbIX CTbIKOB (TPyO).

7.4.3.11 Bbibop maTepuanoB Ans NPOTEKTOPOB AOMKEH YYNTbIBATL CreaytoLlee:

ycnosusi paboTbl MPOTEKTOpPa, MOrpy)XEHHOr0 B MOPCKYID BOAY, OOHHbIA TPYHT UMK
COJIEeHbIV UIT;

pacYeTHYI0 TEOPETUYECKYI0 TOKOOTAA4y NPOTEKTOPa;

Heob6xoQuMoe 3HaYeHue 3awmnTHOro noTeHumana Tpybonposoaa;

pacyeTHbIN CPOK cry0bbl Tpybonporoaa (NpoTekTopa);

TemnepaTypy cpeabl, CTEHOK TPyO M NPOTEKTOPOB.

7.4.3.12 [lpu BbIGOpEe MaTepuana NpoTeKkTopa Takke AOIMKHO ObiTb YY4TEHO criegytoLlee:

NPOTEKTOPbl M3  arOMUHUEBLIX  CMMAaBOB  YMEHLLUAKT  ANEKTPOXMMUYECKYIO
3(PPEKTUBHOCTL NPU NOBLILLEHHbIX TeMnepaTypax;

Ha HEeKoTOopble antMUHUEBLIE CNaBbl MOXET HebnaronpMaTHO NOBNUATL 3arnybneHune
B AOHHbIN FPYHT, OCOBEHHO €CNK BbIXOA TOKa OCTAETCH HU3KUM;

npu TemnepaTtypax, npesbiwarowmnx 50 °C, pabounme XxapakTepPUCTUKM LIMHKOBbLIX
NPOTEKTOPOB MOIYT NMOHMXKATBLCS.

Kak npaBuwno, Ang MpOTEKTOPHOM 3awuTbl MOPCKMX MNOABOAHLIX TpybonpoBoaos
NPUMEHSAIOTCH CNNaBbl HA OCHOBE artoMUHUA W LUHKA.

7.4.3.13 bpacneTHble NPOTEKTOPbl AOMKHbI OblTb CKOHCTPYMPOBaHbI TakuMm obpasom,
yTO6blI MNONYYUTb KO3IPPUUMEHT wucnonb3oBaHnss He MeHee 0,80. KopoTko3aMKkHyTble
NPOTEKTOPbI AOTKHbI UMETb KO3IMULUMNEHT UCNoNb3oBaHUsA He MmeHee 0,90.

7.4.3.14 Pernctpy [OmkHbl  ObiTb  npeacTaBneHbl  pe3ynbTaTbl  UCMbITAHUN
MEXaHUYECKNX N 3MNEKTPUYECKUX CBOMCTB NMPOTEKTOPOB. PekoMeHAoBaHHbIE 3HAYeHUsa Ans
ANEKTPOXMMNYECKNX NapamMeTPoB NPOTEKTOPOB NpeacTasneHsl B Tabn. 7.4.3.14.

Tabnuua 7.4.3.14
PeKOMeH,qOBaHHbIe 3HA4YeHUSA ANeKTPOXNMMUYECKUX NapaMeTpPoOB NPOTEKTOPOB

Tvn npoTekTopa CpepHsas AonycTumas Harpyska no TOKy, He MoTeHuman 3amkHyTOM Lenun, mB,
MeHee, A-u/kr (Ag/AgCl/mopckas Boaa)
AnoMyUHVeBbIN 2600 —-1050
LinHkoBbIn 780 —-1030

7.4.3.15 Pasmepbl npoTekTopa onpefensiTca NpMMEHMMbIM AnaMeTpoM TpyObl u
TOMLWMHOM NOKpbITUA. [na TpybonpoBo4OB C TENMoM3onsumen npoTekTopbl AOMKHbI ObiTh
YyCTaHOBIEHbI TakMM 06pa3oMm, YToObl MO BO3MOXXHOCTM MUCKITHOUNTL UX HarpeB.

7.4.3.16 BHewHun gunametp OpacneTHbiX NPOTEKTOPOB peKoMeHayeTca Bblbupatb
paBHbIM guameTpy Tpybonposoga ¢ 6annacTHbiM NOKpbITUEM U/vnn ¢ Tennousonauuen. Mpu
Ha3Ha4YeHUN BHeLHero guameTpa ©OpacneTHoro MNpPOTEeKTopa, MPEBLILWALWEro AMameTp
TpybonpoBoga ¢ GannactHbIM MOKPbITUEM W/MNKM Tennomsonauuu, 6oKoBble MOBEPXHOCTU
GpacneTHbIX NPOTEKTOPOB AOSMKHbI ObiTh BbIMOMHEHbI B BUAE YCEYEHHOrO KOHYyCa.
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7.4.3.17 bBpacneTHble NPOTEKTOPblI OOMKHbI UMETb aHTUKOPPO3UOHHOE MOKPbITUE Ha
Hepabounmx MOBEPXHOCTSAX. JTO MOKPbITUE [OIDKHO  BbIMOMHATBCH, Kak npasuIio,
ABYXKOMMOHEHTHbBIM 3MOKCUAHbLIM COCTaBOM U MMETb MUHUMAaTbHYO TONWMHY 100 MKM.

7.4.3.18 KoHTposnb KayecTtBa NpOTEKTOPOB OOJTKEH COOTBETCTBOBATb
TpeboBaHuam 2.7.3.2 PykoBoactea MIT. KonnyectBo 1 mMeTogbl Boibopa NpOTEKTOPOB ANd
paspyLuaroLLnX UCNbITaHN AOIMKHO BbITb cornacoBaHo ¢ Pernctpom.

7.4.3.19 WcnbiTaHns B paMKax 3NEKTPOXMMMYECKOIro KOHTPOMS KayecTBa BblOpaHHOro
O5151 NPOTEKTOPOB MaTepmnana OOMKHbI BKIOYaTb:

OLeHKy noTeHuunana 3amMmkHyTOM Lenw;

OLLEHKY 3MeKTPOXUMUNYECKON eMKOCTH.

YKasaHHble UCMNbITaHWUS JOIMKHbI BbIMOMHATLCS Ha KaXKayto NapTU0 NPOTEKTOPOB UK Ha
Kaxable 15 T npousBedeHHbIX MPOTEKTOPOB, B 3aBMCUMOCTM OT TOro, YTO MeHbLUe,
B Npu3HaHHoOW Pernctpom nabopatopum unu nog TeXHNYECKM HabnogeHnem Peructpa.

7.4.3.20 [poTeKTopbl AOMKHbI ObiTb YCTAHOBNEHbLI HA TpybonpoBoae Takum obpasom,
4yTOObl N3bexaTb MexaHU4Yecknx noBpexaeHun Tpyd n cobCTBEHHO MPOTEKTOPOB, paspbiBa
3NEKTPUYECKOro CoOeAMHEHNS NPOTEKTOPOB C TPYOONPOBOAOM, HapYLLUEHUA N3ONSLMOHHOIO M
OpYrnx MokpbITMA. [locrne MOHTaxa KaXgoro npoTeKTopa LEeroCTHOCTb €ro areKTpudeckomn
uenu aormkHa ObiTb NPOBEPEHa ANEeKTPUYECKMM METOAO0M.

7.4.3.21 Cnocobbl yCTaHOBKM MPOTEKTOPOB Ha TpybonpoBoge, B TOM 4uUche
TEXHONMOrM4yeckMe npoueccbl MNpMBapKM MNPOTEKTOPOB W MNPUCOEANHUTESNbHbBIX MNNACTUH,
OOIMKHbI  OblTb  0pgoOpeHbl Pernctpom. 3anpewiaetca npuBapka MPOTEKTOPOB WM UX
NpUCOeaNHUTENbHbBIX NNACTUH Ha CBapHble LWBbI TpybonpoBoaa. MuHMmMansHoe paccTosiHue
OT MecCTa MpuUBapKU NPOTEKTOpa WM MPUCOEAMHUTENBHOM NMacTUHbl A0 CBApHOro LiBa
TpybonpoBoaa AomkHO cocTaBnsaTb 150 mm.

7.4.3.22 Tlpwn ycTaHOBKE NPOTEKTOPOB AOMKHbI BLINOMHATLCA CrieaytoLlmne yCnoBus:

.1 BpacneTHble NPOTEKTOPbI AOMKHbI HAAEXHO NPUKPENNATLCA UKW NpYBapmnBaTbLCA K
TpybonpoBody; npu Bbibope crnocoba KpenneHus npoTekTopa LOMMKHbI ObliTb NMPUHATHI BO
BHMUMaHWE Harpysku, npunaraemMble K NpOTEKTOPY Npu yknagke B 3aBUCMMOCTM OT cnocoba
MOHTaxa TpybonpoBoda (Hanpumep, Yycunus, npuknagbiBaemMble OT HaTSXUTenewn
Tpyboyknaguuka);

.2  ana 6pacneTHbIX MNPOTEKTOPOB, YCTAHOBMEHHLIX Ha Tpybax ¢ 6GannacTtHbIM
NOKPbITUEM, 3a30pbl MEXAY NOSIOBUHAMMK NPOTEKTOPOB U Mexdy GannacTHbIM NOKPbITUEM Y
npotektopamy (06bIMHO WKpuHON 25 — 50 MM) pekomeHayeTcs 3anosniHATb OUTYMHOM
MacCTUKOW UNu1 NONUMEpPHbIM HaronHUTeNneM, CTOMKUMU K MOPCKOW BOAE;

.3 yCTaHOBKa NPOTEKTOPOB OOKHA NPOU3BOAUTLCA TakumM obpasom, YTobbl CBECTU K
MUHUMYMY MOBPEXAEHME MOKPbITUS; YYacCTKM MOKPbITUS, BOCCTAHOBMIEHHbIE MOCMe
noacoeauHeHus npotekTopa (Hanpumep, kabenen), AOMKHbI ObiTb MUCNbITaHblI Ha Hanu4ve
HEeCnnoLHOCTEN;

4 npucoeguHeHue kabenen npoTekTopa K TpybonpoBoay B KONUYECTBE HE MeHee 2
OOJDKHO OCYLLECTBATLCS TakumM obpa3om, 4Tobbl 0becneunTb HEOOXOAMMYO MEXaHUYECKYHD
NPOYHOCTb U HEPA3PbIBHOCTb ANEKTPUYECKON Lenu 1 npegoTBpaTuUTb NoBpexaeHue Tpyobl
B TOYKE COEOWHEHUS, NPU 3TOM Kabenu OOIMKHbl MMETb TakOW 3anac Ha ANUHY, 4YTOObI
COXpaHUTb LENOCTb 3NIeKTPUYECKOro KOHTakTa Mexay Tpybon M npOoTEeKTOpOM B Criyyae
HenpeaBuOEeHHOro CMeLLLEeHNS MpoTeKTopa Npu yknaake;

.5  cranbHaga apmaTtypa 6annactHoro »kenes3obeToOHHOro NOKpPbITUS He AOMMKHA UMETb
KOHTaKTa ¢ Tpybon nnm npoTekTopom.
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7.5 ANNEKTPOU3OJIUPYIOLUME BCTABKU

7.5.1 O6wme TpeboBaHUA.

7.5.1.1 QOnekTtpousonupylowme BCTaBKM AOMKHbI obecneunBatb 3feKTpuyeckoe
CEeKUMOHNpOBaHMe TpybonpoBOAOB, B TOM YMCIE 3MEKTPUYECKOe pa3beanHeHne MOPCKOro
noaBo4HOro Tpybonpoeoaa, UMerLLEero CO6CTBEHHYHO CUCTEMY SNIEKTPOXMMMUYECKON 3aLLNTDI
WUNU HE UMEIOLLEro TakoBOW, 3a3eMITEHHOro, OT CHAOXXEHHOro KaToAHOW 3allMTON CMEXKHOro
y4acTka/6eperoBoro yvyactka unm HasemHoro Tpybonposoga.

7.5.1.2 JnekTpousonupyowme BCTaBKUM [OOSDKHblI COOTBETCTBOBaTb TpeboBaHUAM
HaUMOHamnbHbIX  W/WNN  MeXOyHapoOHbIX CTaHA4apToB U ogobpeHHow  Peructpom
OOKyMeHTauuu.

7.5.1.3 3nekTpousonupytoLme BCTaBKN He OOMKHbI HAapyLLaTb KOHCTPYKTUBHYIO CXEMY
noasogHoro TpybonpoBoAda, yXyAwaTb €ro 3JKCniyaTauuoHHble CBOWCTBA, B 4aCTHOCTM
pabouve napameTpbl MO [AaBfeHUWIO W  MPOU3BOAUTENBHOCTU  TpaHcnopTa cpef,
npenaTCTBOBaTb NPOXOXAEHNIO ANArHOCTUYECKUX BHYTPUTPYOHbIX CHApsiAoB.

7.5.1.4 TpeboBaHuss K CcOCTaBy TEXHMYECKOW AOKYMEHTauuKW, noanexaiien
paccmoTpeHnunto Pernctpom, npuseneHsl B 2.14 Pykosogctea MIT.

7.5.2 TpeboBaHUA K KOHCTPYKLUN 3NEKTPOU3ONUPYIOLLMX BCTABOK.

7.5.2.1 QJnekTtpousonupylowme BCTaBKM [OOSDKHbI COOTBETCTBOBATb PAaCYETHbIM
Harpy3kaMm Ha TpybonpoBOA, BKMYasa TemnepaTypHble BO3OENCTBUS, AEWCTBYIOLLMM
B MecTax WX YCTaHOBKW. KOHCTpyKuusi COBCTBEHHO BCTaBKM AOMKHa ObiTb HEepa3beMHOMN,
coefvHeHne ¢ TpybonpoBoaOM MOXET BbITb CBAPHbLIM M/UNK hnaHLEBbIM.

7.5.2.2 KoHCTpyKumsi BCTaBkM OO/mKHaA ObITb paccumTaHa Ha COBMECTHOE AENCTBUE
BHYTPEHHEro AaBneHns wn u3rnbatowero/KpyTawero MOMeHTa C y4eToM BO3OeNCcTBus
pacyeTHbIX Harpy3ok Ha TpybonpoBog, npu aToM ¢ Pernctpom gomkeH GbiTb cornacoBaH
YPOBEHb A0MYyCKaeMbIX CYMMAapHbIX HanpsiKeHWN, BO3HUKAKOLLMX B KOHCTPYKLUMM BCTaBKMW.
ONeKTPON3oNUPYoLLIME BCTABKN AOMKHbI BbIAEPXNBaTb pacyeTHble Harpy3skn 6e3 HapyLleHns
NPOYHOCTU, FEPMETUYHOCTU U OUINEKTPUYECKNX XapaKTEPUCTUK.

7.5.2.3 Matepuan metannmyeckux naTpybKoB, COCTABMASOLMX KOHCTPYKLMIO BCTaBKY,
OOJMKEH COOTBETCTBOBATb MPMMEHSAEMOMY OCHOBHOMY Martepuany TpybonpoBoaa, Bko4vas
cBapvBaeMOoCTb, Ha3HayaeMoMy corfnacHo 4.5.

7.5.2.4 Matepuanbl yNnoTHEHUIA U 3aNONHEHUI BCTaBKU A0SKHbI BbITh paccymMTaHbl Ha
BECb CPOK 3KCnnyataumm ¢ y4eTOM napameTpoB TPaHCMOPTUMPYEMbIX cped. Msonupytowmin
MaTepuan [JofbkeH obnagate BbICOKUMM  HETMIPOCKOMUYECKUMM, OUINEKTPUHECKUMM,
TepMuyecKkMMn cBomcTBaMu n obecneunBatb paboyme xapakTepPUCTUKM B YCIIOBUAX BbICOKNX
CKUMALOLLMX HaMNPSPKEHUIA.

7.5.2.5 [Ona ncknovyeHnsa BO3MOXHOCTU NoBpexaeHus (npobos) ynnoTHEHUI BCTaBOK
OT BHELUHEro 3MeKTPU4EeCcKoro BO3L4ENCTBUSA AOMKEeH ObiTb NpeayCMOTPEH BHELUHWA W/vnu
BHYTPEHHUN MCKPOPa3ps4HUK, MapaMeTpbl KOTOPOro OnpeaendlTcs B TEXHMYECKON

JOKyMeHTauuu.
7.5.3 TexHu4yeckoe HabnwaeHWe 3a MU3roTOBNIEHMEM 3NEKTPOM3ONUPYHOLMX
BCTaBOK.

7.5.3.1 3nekTpousonupyoLime BCTaBKU nognexar  TMnoBoMy  ogobpeHuio
B COOTBETCTBMU C TpeboBaHusamu 2.14 PykosogcTtea MIT.

7.5.3.2 OnekTpousonupylowme BCTaBKM nogrnexar TUMNoBbIM  (NEpUOSUYECKNM)
NCNbITAHUAM U NPUEMO-COATOYHbLIM UCTbITAHUAM B MPOLECcCe U3roTOBIEHUS.

7.5.3.3 B coctaB TMNOBbLIX (NEPUOANYECKMX) WCMbITAHUA AOIMKHbI ObITb BKIOYEHbI
cneayoLme Buabl UCMbITaHWN:

COBMECTHOE eNCTBME BHYTPEHHErO rmapaBrivyeckoro 4aBneHns n KpyTAawero MOMEHTa;

COBMECTHOE [JeWCTBME BHYTPEHHEro ruapaBnuMyeckoro nasneHvs wn uarnbaroiero
MOMEHTa;

Ha MPOYHOCTb 0 paspyLUEeHUs.
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Mo cornacoBaHuio ¢ PerncTpom MUCMbITaHUS 3MEKTPOM3ONMPYIOLLNX BCTABOK Ha KpyYeHue
N n3rmd moryt ObiTb 3aMEHEHbl PacvYeTOM HaMnPSKEHHONO COCTOSIHUA METOAOM KOHEYHbIX
anemeHToB. Ecnn B ogobpeHHon Pernctpom TeXHNYECKOM JOKYMEHTALUMN HE yKa3aHO UHave,
nepuoguyeckue (TUNOBLIE) UCMbITAHWUS NPOBOAATCS HE pexe, YeM OAMH pa3 B Tpu roaa.

7.5.3.4 CocTaB nUcnblTaHWi B npouecce NPON3BOACTBA ANEKTPOUIONUPYIOLLMX BCTABOK
OOJDKEH COOTBETCTBOBaTL TpeboBaHunam 2.14 Pykosogctea MIT.
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7.6 CACTEMbl MOHUTOPUHI'A KOPPO3UU

7.6.1 B cnyyae TpaHcnopta no Tpybonposody KOPPO3MOHHO-aKTUBHBIX cpen
(yrmeBogopooB, coaepxaliux cepoBogopon, Yrnekucnbld ras, Bogy W T.M.) unu cpeq,
npeanonaralwmx 3HaYUTENbHbIN  3PO3MOHHBbIA  M3HOC, W MpU  MPOEKTHOM  obLiem
KOPPO3MOHHOM W/UNN 3PO3NOHHOM W3HOCE TOSLMUHBI CTEHOK CTanbHbiX TPyO B TeyeHue
pacyeTHOro cpoka akcnnyatauum ©6onee 3,0 MM HeobxoguMMo oOcHawaTb MNOABOOHbLIN
TpybonpoBog (Mnn ero y4actok) CUCTEMON MOHUTOPUHIA KOPPO3UMN.

7.6.2 Cnctema MOHUTOPUMHIa KOppPO3UM OOSMKHA OCYLLECTBNATL Kak MUHUMYM OOHY
N3 YKa3aHHbIX HKE OYHKLWN:

KOHTPOSb U3MEHEHUS TOMLLMHbI CTEHOK Tpybonposoaa (CKOpOCTb M3HOCA) NPSAMbIMU U
KOCBEHHbIMW  M3MEPEHUsIMU  (Hanpumep, KOHTPOSb TOSWWUHbI  CTEHKU MpUeMreMbiM
dusnyeckum MeToaoM, KOHTPONb Beca yyactka TpybonpoBoga W T.M.), B TOM 4ucne
C Ucnonb3oBaHnem obpasuoB-cBuaeTenen;

KOHTPOSb KOPPO3MOHHOW/3PO3NOHHON arpeCcCUBHOCTM Cpeabl.

7.6.3 HeobxoanmocTb M JOCTAaTOYHOCTb (PYHKUMOHANbHOrO Ha3HaAYeHUsA CUCTEMbI
MOHUTOpPUHIa KOppo3um JofmbkHa 6ObiTb  0B6OCHOBaHa B MPOEKTHOM  OOKyMeHTauwuw,
npeacrtasnsemMon PerncTpy Ha paccMOTpPEHHKe.

7.6.4 [aTynkm CuUCTEMbl MOHUTOPUHra KOPPO3UMW AOSMKHbI ObiTb YCTAHOBIEHbI
B Hambornee KpUTUYECKUX C TOYKMN 3PEHUSA KOPPO3MOHHOTO U/MMn 3PO3MOHHOINO M3HOCa MecTax
TpybonpoBoda B COOTBETCTBUN C 000OPEHHON PErMcTpoM TEXHUYECKOW AOKYMEHTALMEN.

7.6.5 [aTynkm CUCTEMbI MOHUTOPUHra KOPpOo3MM wnn  obpasubl-cBUaeTENN
B 3aBUCMMOCTM OT MPUHATOrO B COOTBETCTBUM C 7.6.2 Ha3HAYEHUS CUCTEMbI [OOSDKHbI
No3BOSIATb NPON3BOAUT:

aHanua3 nepekaynBaemMoro npoOAyKTa, T.e. MOHWUTOPMHI (PU3MYECKMX XapaKTEPUCTUK
npoaykTa n B3aTne npob NpoayKTa s XMMUYECKOro aHanm3a CoCTaBMsAoLLMX, Bbl3biBAKOLLMX
Koppo3unto (aobaBok, 3aMeanisioLmnX KOPPO3KI0), UK NPOLYKTOB KOPPO3nK;

N3MepPEeHM CKOPOCTM KOPPO3nu, T.€. UISMEpPEHNE NoTepu BeCa KOHTPOSbHbIX MAACTUH NN
ApYrnx n3enekaembix 06pasLoB ANsa NepPUOANHECKNX M3MEPEHNI UNN U3MEPEHWUI B pearlbHOM
BPEMEHM;

3amMepbl TOMWWH CTEHOK Ha MecTe, T.e. NMOBTOPSEMble WU3MEPEHUS TOMLWMHbI CTEHOK
B onpeaerieHHbIX cevyeHnsix TpybonpoBoaa € MCMNofb30BaHNEM NEPEHOCHbIX WU MOCTOSIHHO
YCTaHOBIIEHHbIX NPMOOPOB.

7.6.6 YcTponcTBa ynpaBfeHUsi CUCTEMOW MOHUTOPWUHra KOPPO3MM  OOSDKHbI
obecne4nBaTb:

NOEeHTUPUUMPOBAHNE CUrHaNoB [aTyYMKOB B MPUBSA3KE K KOHKPETHOMY  Yy4acTKy
TpybonpoBoaa;

pPerncTpaumio U COXpaHeHne AaHHbIX;

HabnogeHne 3a abCOMTHON BENMYMHOM U CKOPOCTBbID M3MEHEHMSI KOHTPONMPYEMbIX
napameTpoB, Kak NpaBuo, B pearibHOM BPEMEHM.
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8 MOHTAX U UCTbITAHUA TPYBOMNPOBOAOB

8.1 OBLUME NOJIOXKEHUA

8.1.1 MoHTax, yknagka W WCMNblTaHWA MOABOAHbLIX TPybOonNpoBOAOB AOMXKHbI
NPOBOAUTLCA C YY4ETOM BbIBOAOB W pPeKOMeHAauWi, KOTopble Mofy4veHbl Mo pesynbTatam
OLEHKM PUCKOB 3TUX MPOLIECCOB, BbINOSIHEHHbLIX HA OCHOBaHMK TpeboBaHwun pasg. 10 wm
npunoxexus 3. Pasgen oueHKn puckoB AOMKeH ObITb BKIIOYEH B COCTaB NpeAcTaBnsieMon Ha
paccMoTpeHue n ogobpeHne Pernctpom npoekTHon gokymeHTauum (cm. 1.5.3.15).

8.1.2 lMepen MOHTaXOM, YKMagkom W MCMbITaHUSIMM MNOABOAHbLIX Tpy6onpoBoaoB
Pernctpy AomkHbl 6biTb HAaNpaBreHbl Ha pacCMOTPEHME:

A TexHn4yeckasa JoKymeHTaums, ykasaHHaa B 1.5.3.2 1 1.5.3.3;

.2 TexHonoruyeckas JOKyMeHTaund Ha cregytollee:

XpaHeHue, TPaHCMoPTUPOBKY U NOrpy3Ky-pasrpy3sky Tpyo;

cbopKy u cBapky Tpyb n nneten;

Hepa3spyLlatoLWKUn KOHTPOMb, BKITOYas BU3yanbHO-U3MEPUTESNbHBIN;

HaHeCeHWe NOKPbLITUIA 1 N30NALUN Ha MecTa CBapku Tpyb nnu nneten;

PEMOHTHO-BOCCTAHOBUTENbHbIE paboThbl MO UCMPaBNEeHN0 OBHaPY>XEeHHbIX AedeKTOB.

8.1.3 lMepen Hayanom TEXHWYECKOro HabGMaeHWa 3a MOCTPOMKOM MNOoABOLHOIO
TpybonpoBoga HeobxoaMmo NpoBepUTb MNpeanpusaTMe, OCYLLECTBASIOLEE €ro MOHTax WU
yknagky, Ha cooTBeTtcTBMe TpeboBaHuam 1.11 PykoBogctea MIIT wn odopmntb
CeugetenbcTBo 0 cooTBeTcTBUM NpeanpuaTtusa (CCI, dopma 7.1.27).

8.1.4 Mepen MOHTaXXoM M yknagkon nogBogHoro Tpybonpoeoga obopyaoBaHue
TpyOOyKnago4yHOro cygHa (CBapo4YyHOEe, CUCTEMbl  MO3ULMOHUPOBAHUS,  MEXaHWU3Mbl
HaTsHXKeHUs) unu nHoe obopygoBaHue, NpUMeHseMoe Npu apyrux cnocobax yknagku, 4OMKHO
ObITb OCBMAETENBCTBOBAHO Pernctpom.
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8.2 TPACCbI TPYBONPOBOAOOB U NOHHBLIE NPYHTbI

8.2.1 TpaccupoBKka Tpy6oonpoBoaoB.

8.2.1.1 Bblbop Tpaccbl ¥ BenuMuuHbl 3arnybneHus noaBoAHOro TpybonpoBoaa
B JOHHbIA TPYHT OOMMKEH MUWHUMWU3NPOBATL BIIUSHWE IMTOAMHAMMYECKUX MPOLLECCOB Ha
paboTocnocobHOCTb N HAaAEeXHOCTb TpybonpoBoaa.

8.2.1.2 1o BO3MOXHOCTM Tpacca NoaBoOAHOro Tpybonposoaa gOMmkHA 06X04MTb 30HbI
BEYHOW MEeP3NoTbl JOHHOMO rPyHTa.

8.2.1.3 [1na MMHMMM3auuM KOHTaKTa TpybonpoBoOAa C KUNsiMM ApendyoLnx negoBbIxX
obpas3oBaHui U cCTaMyx Tpaccy NoaBoAaHOro TpybonpoBoda uenecoobpasHo HanpaenaTb No
FIMHUN MaKCUMarnbHbIX MyOUH 1 napannenbHO HanpaeneHWo NPenMyLLLECTBEHHOrO aperida
nenoBbIX 06pa3oBaHNIA.

8.2.1.4 bBeperoBon nepexon TpybonpoBoga B pandiOHaX C CE30HHbIM feAOBbIM
MOKPOBOM AOSMKEH ObiTb KOHCTPYKTMBHO BLIMOSIHEH KaK IMOPOTEXHUYECKOE COOPYXEHME,
CMPOEKTMPOBAHHOE Ha BOCMpPUSTME NEeOOBOM Harpysku (nokanbHOM W rnobanbHown) npu
pacyeTHOW TomnuwwmHe nbaa ¢ obecnedveHHocTblo 1072 1/rog. 30HY KOHTaKTa 3alUUTHOrO
COOPYXEHMS CO NbAOM PEKOMEHAYETCS BbIMNOSHATL HAKITOHHOW K FTOPU3OHTAaNbHOW MI0CKOCTU
C Yr1IOM HaKJI0OHa K ropu3oHTy He 6onee 45° B AgnanasoHe BbICOT OT CPegHEero ypoBHS BoAbl
1 yABOEHHas pacyeTHas TonwmMHa nbaa.

8.2.1.5 Bblbop Tpacchl 4OmMKEH MUHUMN3NPOBATL SKOSIOMMYECKUE PUCKM U PUCKN OIS
OropecypcoB Mops.

8.2.1.6 [pu TpaccupoBke noaBOAHOro TpybonpoBoda Ha y4vacTkax 3HAYMTENbHOMO
rpaguneHTa rnybuH Bo nsbexaHme onacHoro narnba Tpyobl He06X04MMO BbINOMHEHNE YCNOBUS

R, > 1000D,, (8.2.1.6)

rae R, — paauyc KpMBM3HbI Tpacchl Tpybonposoaa (B ropu3oHTanbHOM N BEPTMKaNbHOW NIOCKOCTSX), M;
D, — HapyXHbIi guameTp Tpyo, M.

Mcnonb3oBaHue npu TpaccupoBke TpybonpoBoga paavyCcoB MEHbLUEWN BENUYMHbI, YeM
ykasaHo B cpopmyrie (8.2.1.6), noanexuT cornacosaHuio ¢ Peructpom.

8.2.1.7 bBeperoson nepexoa nogsogHoro TpybonpoBoaa pekoMeHayeTcs yaansatb OT
YCTbEBbIX Y4aCTKOB PEK B 3aMep3aloLLNX U apKTUYECKMX MOPSX BO M3OEexaHne BO3MOXHOMO
pa3mbiBa 3arnybneHHoro TpybonpoBoaa BepTMKanbHbIMU NOTOKaMy BOAbl NPU UHTEHCUBHOM
TasiHUM Nbaa.

8.2.1.8 [lepedg MOHTaXOM W yKNagkon nogBogHOro TpybonpoBoga OOMKHbI ObiTb
npoBeaeHbl A0NONTHUTENbHbIE N3bICKaHWS NO Tpacce TpybonpoBoaa, ecnu:

nepuog BPEMEHM C OKOHYAHUA Pabounx MHXEHEPHbIX N3bICKaHWUIA 4O Havana MOHTaXKHbIX
paboT cocTaBnseT Tpu roga n 6onee;

B YCIOBUSIX FPYHTA MOPCKOrO AHA MOrfM NPOU30MTN 3HAYMTENbHbIE N3MEHEHUS;

npeanonaraemMbii  MapLIpyT npoknagks  TpybonpoBoga MNpOXoAWUT B panoHax,
NoABEPKEHHbIX OMacHbIM BO3AENCTBUAM, HAanpMMep CEMCMUYECKN ONaCHbIX;

B paroHax npoknagku TpybonpoBoda MOSABMIIMCL HOBbIE YCTaHOBKM, OOBLEKTHI,
TpybonpoBodbl 1 T.0.

8.2.1.9 [lpn nogrotoBke MOPCKOro AHa Nepes ykrnaakon Tpybonposoga no ero tpacce
AOJKHbI ObITb NPOBEAEHDI:

MeponpuaATUA, NpeaoTBpaLLaloLne HexenarterbHble NPoLecChl pasMbiBa UM HaHoca
OOHHOrO IPYHTa;

yAaneHne noTeHumarnbHO OnacHbIX OObEKTOB;

KOHCTPYKTUBHOE OhOpMIIEHME NepecedeHnin C paHee NponoXeHHbIMK Tpybonposogamm
n kabenamu, BbIxogoB Tpybonposoaos Ha beper;

NoABOAHbIE 3eMMsiHblEe paboTbl.
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8.2.1.10 T[lepen yknagkon TpybonpoBoga B NpeABapuUTENbHO  NOATOTOBIIEHHYHO
TpaHLLE NpeanpuaTue-cTpouTenb NPy y4acTum MHcnektopa Perncrtpa gomKHO NPou3BOAUTL
NPOBEPKY OTMETOK NpPOogosibHOro npodmns TpaHwen. Nepebopkl rpyHTa B OCHOBaHUN (OHE)
TpaHLLEemn gonyckarTces Ha rnyouHy He 6onee 0,5 M. TpybonpoBoa [omkeH ObiTb NOArOTOBNEH
AN yKNagkM K MOMEHTY OKOHYaHus paboT no yCTpONCTBY NOABOAHOMN TPaHLLEN.

8.2.1.11 VYknagka TpybonpoBoaa Ha AHO 47151 MOCNeAyoLWero ero 3arnyoneHnsa B rpyHT
AonyckaeTcsl TONbKO MpU yCrNOBUW, YTO NpeaBapuTeNibHbIMU KOHTPOSIbHBIMU NpOMepaMu U
pac4yeTamu BygeT yCTaHOBMEHO, YTO paguychl nsrnba Tpybonposoaa npu yknagke oyayT He
MeHee MUHUManbHO AONYCTUMbIX MO YCAOBUAM NPOYHOCTH.

Anga yyacTtkos Tpy6onpoBoAOB, NpeaBapuTenbHO YNOXEHHbIX Ha AHO AN nocneayroLlero
3arnybneHusa n 3acbinkun, 4OMMKHO ObiTb NPOBEAEHO 06CNeaoBaHNE C LieNbio NOATBEPXKOEHNS
TOro, 4To TPyOGONPOBOA YNOXEH B rpaHMLax yTBEpPX4EeHHOro NPOEKTHOro Kopuaopa.

O6eToHMpoBaHHLIN TpybonpoBod AonyckaeTcs yKnagbiBaTk NOCe AOCTMKEHNSI GETOHOM
NPOEKTHOM MPOYHOCTM.

8.2.1.12 TpeboBaHus K nepecevyeHnsIM NOABOAHbLIX TPybONpoBOOOB, B TOM 4Yucne C
ANEKTPUYECKNMMU Kabensamm (NMMHENHBbIMK obbekTamm obycTponcTB MOPCKUX
MECTOPOXAEHWNIN), OOSMPKHbI YCTaHaBNMBATLCA B NPOEKTHOW AOKYMEHTauMM Ha JNUMHEWHble
06bEKTbI, NPOKagbiBaeMble Mo Tpaccam, KOTOpble NepecekaloT paHee yIIoKEeHHbIE NMHENHbIE
06beKTbI. [INsg BHOBb COOPYXXaeMbIX NMHENHbIX 06 BbEKTOB criefyeT no BO3MOXHOCTU nsberaTb
nepeceyeHns Tpacc.

B cnyyae HeobxogmmocTu nepeceyeHWW MO Tpacce MNPOEKTMPYEMOro MOABOAHOMO
TpybonpoBoga C paHee MNPONOXEHHBbIMA JIMHENHbIMM OObEeKkTamMn AOSMKHbI BbIMNOSHATLCA
TpeboBaHus, ykasaHHble B 8.2.3.

Mpn BbLIGOpPE Tpaccbl MNpoeKkTMpyemoro TpybonpoBoga pPeKoOMEeHOYeTCs Y4YuTbiBaTb
nepecevyeHnss ero TpacCbl ApyrMMM noTeHumanbHbiMu  TpybonpoBogamu/kabensmu,
npoknagbiBaembiMu B byaywem. Hanpumep, NpoekTupyemblin 3arnyOneHHbIA B JOHHbIN FPYHT
TpybonpoBo4 B TOYKE MMAHMPYEMOro MNepecevyeHns pekoMeHOyeTcs OOMNOSMHUTENbHO
3arnybuTb Ha BENUYMHY HE MeHee yka3aHHon B 8.2.3.3.4.

8.2.1.13 T[pm TpaccupoBke noaBogHOro TpybonpoBoga B CEMCMUYECKU OMacHbIX
pavioHax AOMKHbl ObITb BbINOMHEHbI cneayowme TpeboBaHus:

.1 He ponyckaeTcs XecTkoe KpenneHwe TpybonpoBoOOB K JOHHOMY U GeperoBomy
obopynosaHuto. B crniyyae HeobXxogMMOCTU TakMx COeaMHEHWW crnefyeTt npegycmaTpuBaTth
YCTPOWCTBO KPUBOJIMHENHbIX BCTABOK WM KOMMEHCUPYIOLWMX YCTPOUCTB, pasMepbl W
KOMMeHCcauMOHHasA CNOCOBHOCTb KOTOPbIX OOSMKHbI YCTaHABNMBATLCS pacyHeToM;

.2 npu nepeceyeHun TpyboONpoBOAOM YYacTKOB TpacCbl C T[pyHTamMu, pesKo
oTNUYaKWwuMMcs  gpyr OT  gpyra  CelncMuMyeckMMmyn  CBOWCTBaMK,  Heobxogmmo
npegycMmatpmBatb BO3MOXHOCTb CBODOAHOrO nepemMelweHns u  gedopMmpoBaHns
Tpybonposoga. [pu 3arnybneHun TpybonpoBoda Ha TakKMx ydvacTKax pekoMeHayeTcs
YCTPOWCTBO TpaHLlen ¢ Mnorormmu OTKOCaMu M 3ackinka TpybonpoBoda KpynHO3EPHUCTbIM
neckowm;

.3 nepeceyeHne TpybonpoBOAOM 30H aKTUBHbIX TEKTOHMYECKMX  Pas3fiomMoB
gonyckaetcs nof yrrom, 6nuskum k 90°. Mpu aToM criegyeT NPUMEHATb, Kak npasurio,
He3arnybneHHbIn B AOHHbIN FPYHT crnocob npoknagku. lNMpu atom HeobxogmMmo cobntogatb
onpeeneHHylo (TpaneuenaanbHyto) popMy TpaHLlen ¢ NonorMmMm otkocamu (He MeHee 1:2).

[nuHa ydactka nepecedeHns TpyOoOnpoBOAOM aKTMBHOMO TEKTOHMYECKOro pasrnoma
NPUHUMaETCH paBHOM LLUMpUHe pasnoma nitoc 100 M B Kaxkayro CTOPOHY OT rpaHuL, pasnoma.
Ha rpaHuyax nepecedeHmn TpybonpoBOAOM 30H aKTMBHbIX TEKTOHMYECKUX pasfioMOB
BO3MOXHO MPUMEHEHNE KOHCTPYKUMA 451 NOBbILEHNA rmbkocTn Tpybonposoda (YCTPOMCTBO
KOMMNEHCaTopOB);

4 pna obecneyeHns obLlen yCTOMYMBOCTM NOABOAHOrO Tpybonposoga npy 4encTanm
CenCMNYeCcKon BOSHbI, HAaNpaBreHHOW BAOMb NPOAOSIbHOM ocu Tpybonposoaa, Tpybonposos
MOXeT 3arnybnaTbCca B AOHHbLIA TPYHT. BenuunHa sarnybneHus paccymTbiBaeTcsa C y4eTOM
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anarpamm  B3ammopgenctems TpybonpoBoga € rpyHToM, pM3MYECKON HEMUHENHOCTU
MaTepmana Tpy® M BO3MOXHOWM BbIMYKIOCTM Yy4yacTKoB TpybonpoBoda B BepTUKarbHOM
NIIOCKOCTW.

8.2.1.14 VYvacTtkm TpybonpoBOAOB B aKBATOPUSX C CE30HHBIM pPa3MblBOM [OOHHOMO
rPyHTa, BbI3BAHHOMO MHTEHCUBHbLIM PEYHBIM CTOKOM W/UnK psiAOM O0COBEHHOCTEN NPUPOAHOM
cpeabl (Hanuune npunanHblX Nb40B, TEYEHUN U T.4.), OOIMKHbI 3arnybnsaTbCA B AOHHbIN FPYHT
Ha BenuunHy h, M, onpegensemyto no opmyrne

h = hymax + Ay X ko, (8.2.1.14)

rae hymax —MakcumanbHas rnybuHa ce3oHHOro pasmbiBa, ornpeaensemasi no pesynbTatam UHXEHEePHbIX
M3bICKaHWI Ha yYacTke Tpacchbl TpybonpoBoaa B Te4eHnn 5 HenpepbIBHbIX NeT, M;
A; = 1,0 M nnn cornacHo 1abn. 2.4.1.2 npunoxexus 1;
ko — koadhduUmMeHT 3anaca, y4mTblBaloLWMIA Knacc TpybonposBoaa, Ha3HavyaeTcs B COOTBETCTBUM C Tabn.
8.3.2.9.

8.2.2 [JOHHbIe FPYHTbI.

8.2.2.1 TepMuHbI N onpeaeneHus.

Cnabbln rpyHT — rpyHT, o6nagarowmnn HegoCTaTOMHOM HECyLLen cnocobHOCTLIO AN
Ge3onacHon yknagku n akcnnyataumm Tpybonposoga. Kak npaBuno, aTo HeAOYNNOTHEHHbIE
WY HOPMarnbHO YNMOTHEHHbIE, BOAOHACKILWEHHbIE UIbl, paKyLla, Topdbl, CYrfMHKA U FMWHbI
TeKyyen n TeKydennacTU4YHOM KOHCUCTEHUMW (MHOTAA K HUM  OTHOCAT AMHaMW4YeCKu
HeyCTOM4YMBbIE BOAOHAChILLEHHbIE, MblfIeBaTble NEeCKN Marnon 1 cpegHen niioTHOCTH).

OnHamunyeckoe pas3XuxXeHume — §aBMHOOOpPA3HOE CHMXKEHME HeECyLUen
CMocOOHOCTM rpyHTa Npu 3HaKonepeMeHHOM BO3AENCTBUN, CBA3AHHOE C POCTOM M30bITOYHOTO
NMOPOBOr0 JaBNEHUS U COOTBETCTBYIOLLNM CHWKEHUEM 3(PMEKTUBHON HarpyskM Ha ckenet
rpyHTa.

8.2.2.2 0O6uWMme NonoxeHus.

8.2.2.2.1 B nipouecce NpoekTMpoBaHNA MOPCKUX MOABOAHLIX TPYOONpOBOA4OB pacyeThl
NMPOYHOCTU, BbINOSIHAEMbIE ANSA PasfnMYHbIX 3TanoB UX MOCTPOWKM (B TOM YUCrEe YKNaaku u
NCNbITAHUIN) 1 SKCNNyaTauun, OIMKHbI YY4NTbIBaTb OCOBEHHOCTU MHXXEHEPHO-re0rIornyeckoro
CTPOEHNS 1 CBONCTB AOHHbLIX FPYHTOB MO Tpacce npeanornaraemoro CTpoMTenbCTBa.

8.2.2.2.2 Ha cTtaguu BbINOMHEHMS MNpOEKTa MOPCKOro nogsogHoro Tpybonposoga no
cornacosaHnto ¢ Pernctpom pgonyckaeTcs WCMNonb3oBaHWE YCpeaHEHHbIX NapaMeTpoB
FPYHTOB, MOSTIyYEHHbLIX HAa OCHOBAHWUW paHee MPOBEAEHHbIX WU3bICKAHUA W/MNK CNPAaBOYHbIX
OaHHbIX, NPY YCNOBMM BbINOMHEHNS Ha cTaaum paboyero NPOeKTUPOBaHUS COOTBETCTBYHOLLMX
pac4yeToB C MCMOSb30BaHNEM MapamMeTpPOB rPYHTOB, MOMYYEHHbIX B pe3ynbTaTe MHXEHEePHO-
reonornyeckmnx N3blCKaHMmn.

8.2.2.3 TpeboBaHMs K NPOBEAEHUIO NHXEHEPHO-TEONOMMYECKNX N3bICKAHWUN.

8.2.2.3.1 lMpoBoanMbIE MHXEHEPHO-reonormyeckme nsbiCkaHms OOMmkHbl obecneynBaTtb
nony4yeHme HeobXOAMMbIX PaCYETHbIX XapaKTEPUCTUK FPYHTOB, BOCNPUHMMAIOLLMX Harpysky
OT nogeogHoro Tpybonposoaa, Ans obecneyeHns pacyeToB:

0CafoK W KOHCONMMAaUMmM rpyHTOBOrO OCHOBaHUS;

MECTHbIX KOHTaKTHbIX HanpsXXeHui (ecnu Heobxoaumo);

A1 MepOorpuUsaTUIA NO YCTPOUCTBY TPaHLUEN UMK YKPEeneHUs rpyHToB;

ANHAMMYECKON YCTOMYMBOCTU TPYHTOB MPU CENCMUYECKUX, BOSMHOBbLIX W J€AOBbIX
Harpyskax.

8.2.2.3.2 CoctaB ”n ob6bembl wu3bICKaTeNbCkMX paboT crnegyeT ycTaHaBnuBaTb
B NMporpamMmme M3biCKaHui C y4eToM:

CINOXHOCTU NHXEHEPHO-TeonorM4eckmx yCcrnoBumi no tpacce TpyoonpoBoaoB;

HanNMuMa [aHHbIX paHee BbIMOSTHEHHbIX W3bICKAHUA U HEOBXOAMMOCTU YTOYHEHUSA
YCrOBWIA 3aneraHusi UHXEHEPHO-TeONOrMYECcKNX arnemMeHToB (OCOBEHHO CKamnbHbIX U
ManocxMmaeMblX rpyHTOB, CnabbiX rPYHTOB, MHOrOfIETHEMEP3IbIX MOPOA);
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YTOYHEHMUS pacYETHbIX NoKasaTenen CBONCTB rPYHTOB;

KONMYECTBEHHbIX XapaKTepUCTUK ANHAMMUKM reonornyecknx npoLeccoB.

8.2.2.3.3 lpn nonoxeHun B OQHOM KOpMAOPE HECKONbKMX Tpacc TpybonpoBoaos
KonmnyecTtBo u rnybuHy BoipaboToOK crieayeT ycTaHaBnMBaTb B NMporpaMMe M3bICKaHUM UCXOAs
N3 MakcumarnbHbIX FyOUH U MUHUMArbHbBIX PacCTOsTHUM Mexay BbipaboTkamu ans Tpacc
Tpy60onpoBOAOB, YCTAHOBMNEHHbLIX HA OCHOBaHUU 04o06peHHbIX Pernctpom pac4eTos.

8.2.2.3.4 WwupnHa «kopmgopa wu rnybuHa oTO6opa 0O0pasuoB [O/MKHA Y4MTbiBaTb
TpeboBaHMA HaUMOHAmNbHbIX W/WUNKM MEeXAyHapoOHbIX CcTaHaapToB. [na maructpanbHbiX
Tpybonposogoe (npwu rnybmHe oo 10 M OT NOBEPXHOCTW AHA) WHTepBan onpoboBaHWK
coctaensiet 0,2 — 0,5 m no rmy6wuHe, ¢ warom 500 — 1000 M no anuHe Tpacchl, B Kopngope
LWMpKHON He meHee 500 M 1NN paBHOM PACCTOAHUIO MeXAY KpaHMMK 6OPTOBBLIMWU AKOPSIMU
npv No3nunoHnpoBaHum Tpyboyknagunka nnoc 100 m.

Ha ononsHeonacHbIX CKMOHax 4acToTa onpoboBaHMK yaBavMBaeTCsl, B NPUOPEXHON
nosioce — yTpamsaetcsi.

8.2.2.3.5 Mo Tpaccam MOpCKMX MOABOAHLIX TPybOMpPOBOAOB B NOSOCE LUMPUHOMN,
ykaszaHHoh B 8.2.2.3.4, OOMKHO ObiTb BbINOMIHEHO HEMNPEPLIBHOE CENCMO-aKyCTU4ecKoe
npodunMpoBaHMe, Ha OCHOBaHUM KOTOPOro B panoHax cnabblX rPyHTOB AOSMKHbI ObiTb
Ha3HayYeHbl MecTa BypeHns NHXEHEPHO- re0NTIOrMYECKNX CKBaXKMH.

8.2.2.3.6 nybmHa n3yueHus ¢ onpedeneHnem TemnepaTypbl FPYHTOB, Kak MpaBuIlo,
pomkHa coctaBnatb 6,0 — 8,0 M ¢ yy4eToM HasHavyeHHOro 3arnyonenumsa TpybonpoBoaa
B TpaHwee. [Npn HannumMn mnoB unu cnabbix rpyHTOB rnybuHa GypeHusa yBennymBaeTcst Ha
rny6uHy nx cnosi.

8.2.2.3.7 Bce BblOeneHHble WHXEHEPHO-TEONIONTMYECKNE SNEMEHTbl A0IMKHbI  BbITb
onpo6oBaHbl. OT6Op NPO6 HEHaPYLUEHHOrO CNOXEHWS!, BbICOKOBMNAXHbIX, MENKOANCNEPCHbIX
rPYHTOB NpeanovYTUTENbHO BECTM C MOMOLLBI BAABMMBAEMbIX U MOPLUHEBLIX FPYHTOHOCOB
C 3aTBOpPHbIM YCTPOMCTBOM. [lpegBapuTenbHOe OnMcCaHWe KOJIOHOK CKBaXKWUH creayet
COBMECTUTb C KnaccumkaunoHHbIMMU NCCeaoBaHNAMN.

8.2.2.4 TpeboBaHusa K napameTpam rpyHTOB.

8.2.2.4.1 VHxeHepHO-reonormyeckne Wu3bIiCKaHns, BKNOYas KOMMMEKC MOSieBbIX W
nabopaTopHbIX UCCneaoBaHUn, OOMKHLI o6ecnevmBaTe HEOOXOANMBIV AN NPOEKTUPOBaHUSA
00bEeM NCXOAHBIX OAHHbIX.

MoneBon aHanu3 AOHHbLIX OTMOXEHW MO Tpacce npeanoniaraeMoro CTPoOUTENbCTBA,
noMMMO onpegeneHns npounsa aHa n reopusmdecknx nccnegoBaHun, AOMKEH BKMYaATb
neHeTpauuoHHble UCCMEeAOBaHUA AN YTOYHEHWUs COCTaBa U CBOWCTB FPYHTOB OCHOBaHWs,
oTOOop Npob Ansa nabopaTopHbIX UCMLITAHUN, OLLEHKY UX Ka4yecTBa B YCNOBUSAX €CTECTBEHHOIO
CrNoXeHus 1 npefBapuTenbHOE OnucaHue.

8.2.2.4.2 YTOYHEHMe CBOWCTB MPYHTOB LOMMKHO NPOBOAUTBLCA MO pesynbTataMm NpambIX
N3MEPEHUI B NPU3HAHHOW HaUMOHaNbHbIMWM HaA30pPHbIMW opraHamu nabopaTopum Mo
MEeTOAMKaM HauMOHambHbIX WM MeXayHapOoaHbIX CTaHO4apTOB B YCNOBUSAX KOHKPETHOro
HanpsPKeHHO-0eOPMUPOBAHHOIO COCTOSHMS, B TOM YMCIE C Y4ETOM Beca OT COOPYXEHUS U
LMKITMYECKOro XapakTepa HarpyXeHusl.

8.2.2.4.3 lpn coctaBneHnn nporpamMmm nabopaTopHbIX WUCNbITaHUN Heobxoanmo
YUMTbIBaTb HM3KYID HECYLLyl0 CnocOBHOCTb U  HambomnblUyid W3MEHYMBOCTb CBOWCTB
NPUNOBEPXHOCTHBIX cnoeB rpyHta (0 — 2,0 ™M), yBenuuMBaloLLyOCA MOrpeLHoCTb WX
onpegeneHnsa nNpu yMeHbLUEHUN YPOBHS CpPeaHUX HanpsbkeHuin. [pobbl HeHapylueHHOro
CTpoeHns (MOHONMUTbI) ANA uccrnegoBaHusa B nabopatopum OOMKHbI OblTb AnaMeTpoM
okorno 90 mm 1 anuHom He meHee 170 — 180 mm. TexHuka n metoamka otbopa obGpasLoB,
KOHTPOSS MX Ka4eCcTBa NOANEXNUT COrfacoBaHmIo C 3aka3vymkom paboT. [pun aTom Heobxoanumo
cobniogate TpeboBaHuA K OTOOpY, TPAHCMOPTUPOBKE W XPaHEeHu o6pasLoB COrfnacHo
FOCT 12071-2000.

8.2.2.4.4 MeToabl  pacyeTHOro onpegeneHvs  HanpsXXeHHo-4e(OopMUPOBAHHOIO
COCTOSIHUSA TPYHTOB OCHOBaHus TpyObonpoBOO4OB [OOMXKHbI  MCMNOMb30BaTb  PU3MYECKU
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060CHOBaHHbIE W MpaKTUYECKn anpobupoBaHHbIE MNPOrpaMMHbIE KOMMIEKCHI, UMerLme
cepTuukaT cooTBeTCcTBUA. BbIBOp nporpamMm YMCNEHHOro MOLENMPOBaHUSA corfacyeTcs
C 3aKa3ynkom pabor.

8.2.2.4.5 Ocoboe BHUMaHWE nNpu NPOBELEHUN MW3bICKAHWN [OOSMKHO ObiTb yaeneHo
n3y4yeHmio obnactu pacnpocTpaHeHusi crabbix rpyHToB. [lpy 3TOM B pacdeTax Hecyluen
CnocoBbHOCTM HeobXxoAUMO y4UTbIBaTb MNapaMeTpbl HEKOHCONWAMPOBAHHOIO COCTOSHUS
rPYHTOB.

B kayectBe kputepueB cnaboro rpyHTa cnegyetr MpuUHUMATb HeapeHUPOBaHHYHO
NPOYHOCTb Ha caBur — meHee 0,075 MTla, namepsemyo MeTogoM BpallaTenbHOro cpesa, u
MoAaynb agedopmaumm npu Harpyske 0,25 Mla, KoTopkIn JOMmMKeH cocTaBnATb meHee 5,0 Mla.
YKasaHHble napameTpbl pekoMeHAayeTcsa onpeaensaTb HEenoCpeAcTBEHHO Mnocre oTbopa
B YCIOBUSIX, MaKCUManbHO NPUONMKEHHbIX K HATYPHbIM.

Mpun BbINOnHeHUN msbickaHni Ao 30 % OBypoBbIX CKBaXMH criegyeT NpoxoauTb Ha KX
MOSHYI0 MOLLHOCTb. [1pn NpoeKkTMpoBaHuK, Kak NpaBuno, crnabble rpyHTbl NognexaT 3aMeHe
Ha cpegHuWe, pexe Merkue MeCKM COBMECTHO C MEPONPUATUAMM MO  YAYYLEHUIO UX
NPOHMLL@EMOCTMU.

Mpn nocTtporke nNogBoOHbIX TPyOONPOBOAOB C 3arfnybreHMEM B QOHHbIN TPYHT B 30HE
cnabbix rpyHTOB [ONycKaeTcs YyBenuMuMBaTb BENUYUMHY 3arnybneHnsa ans  usonauum
TpybonpoBoda OT KOHTakTa co crabbiMun rpyHTamu. Cnon cnabbix rPpyHTOB MOXET ObiTb
coxpaHeH ¢ obsAsatenbHbiM 00OCHOBaHMEM Ge3onacHoCTM TpybonpoBoda crneunarnbHbIMK
pacyeTHbIMWU MeTO4aMM.

8.2.2.4.6 Bce cnabocBsA3Hble BOOOHACLILEHHbIE T[PYHTbl OCHOBaHMSA, B npegenax
CXXMMaeMoW TOMLWM, AOMKHbI MPOXOAMTbL OLEHKY MOTeHuuana pasXwmxeHus npu pacyeTHOM
AVNHaMU4YEeCKOM BO3OENCTBUKN: cencmuyeckoMm (cMm. 3.7) unm obycnoBreHHOM BUXPEBOWN
Bubpauwmen (cm. 3.6.2).

[na oueHKM ONacHOCTU pas3XMXKeHUst TPYHTOB MOryT ObiTb MCMOMb30BaHbl pe3ynbTaThbl
ANHAMNYECKOro 30HOUPOBaHUA, a Takke nabopaTopHbIX WCCrefoBaHWMA W pacyeTHo-
3KcnepumMeHTanbHas METOAMKA OLLEHKM MOTEHLUMana pasxmKeHns.

[nsa rpyHTOBbLIX OCHOBaHU NOABOAHbBIX TPYOONPOBOAOB NPWN BO3MOXHbBIX CEMCMUNYECKNX
BO3OENCTBUAX PEKOMEHAYETCS MNpPOBEpPATb Ha paskmkeHue BCe MeNKoaucnepcHble
HECBS3HblE BOAOHACbILLEHHbIE TPYHTbI. CynecyaHble U CYrfMHUCTbIE TPYHTbI NPOBEPAIOTCA
4YaCTMYHO B COOTBETCTBUM C Tabn. 8.2.2.4.6.

Tabnuuya 8.2.2.4.6

MaccoBasi A0NS FFIMHUCTBIX YacTuLy BRaxxHOCTb Ha rpaHuLe TeKy4ecTu, BnaxHOCTb Ha rpaHuue TeKy4ecTu,
pasmepom MeHee 0,002 mm W, < 25,6 W, = 25,6
[o 10 % MoTeHunansHo pasxmkaemble TpebyloTcs ONONHUTENBHBIE NCCNEAOBaHNS
Bonee 10 % TpebyoTca AONOMHUTENbHbIE HepasxwkaemMble
uccnenoBaHus

8.2.2.4.7 B oueHke BO3MOXHOro BCNNbITUA TpybonpoBoga npu ANHAMUYECKOM
BO3AENCTBUKN crnedyeT yuuTbiBaTb B3aMMHOE OTHOCUTENbHOE ABWMXEHMEe 4acTuy rpyHTa u
NMOPOBOW XXMAKOCTM B 0Opasylolemcs 3a3ope Mexay Tpybor u OKpy>KaloLWMM rpyHTOM npu
ypOBHe nnactuyeckmx aedopmauuii nocneaHero Gonee 1074,

OcpeaHeHHoe aBmKeHne 6onee NMOTHbIX YacTul, FPYHTa BHU3, UX CKOMMEHWE Y HKHEN
obpasyiowen TpybonpoBoga NPUBOAUT K MOSBIIEHUIO OOMOMHUTENbHBIX BepPTUKamNbHbIX
YCUNA, CNOCOBCTBYIOLLMX CMELLEHUIO TpybonpoBoga BBEPX MO OTHOLUEHUIO K MPOEKTHOMY
nonoxexuto. BennunHa gononHUTENbHbLIX CUN 3aBUCUT OT MPOHULIAEMOCTU TPYHTOB, MOAYNS
nx gecopmaumm, rpaHyrioMeTpMYECKOro COCTaBa, BENWYMHBI paguanbHbiX Aedopmauunii
Tpybonposoaa.

8.2.2.4.8 B npouecce MHXeHEepHbIX U3bICKaHMI AOMMKHbI ObITb ONpeaeneHbl cnegyrowme
PU3NKO-MEXAHNYECKNE XapPaKTEPUCTUKN LOHHbIX FPYHTOB:

06beMHas NIOTHOCTb M BNAXXHOCTb FPYHTOB MPUPOAHOrO CIOXEHWS;
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NNOTHOCTb YacTUL, cKeneTa;
MakcumanbHas U MUHUManbHas NAOTHOCTU CKerneTa HECBA3HbIX FPYHTOB;
rpaHyroMeTpUYECKUA COCTaB rPYHTa;
npegernbl TeKy4eCTU U NIacTUYHOCTU;

KOahdUUMeHT unbTpauuu;

Mogyfnb YMApyroctu, Moaynb Aedopmaumm npu  KOMMAPECCUOHHOM WU TPEXOCHOM
CTaTU4ECKOM Harpy>xeHun, KoadmULNEHT KOHCONnaauuu;

Yron BHyTPEHHEro TpeHs 1 cuenseHune;

HeApeHVpOBaHHasA MPOYHOCTb HAa CABMUI AN [MWH NPU CTaTUYECKOM U AMHAMUYECKOM
HarpyxeHuu;

KO3(hPMUNEHT TPpEHMS rPYHTOB OOpaTHOM 3acbiNkn U MaTepuana Hapy>XHOro MoKpbITUA
TpybonpoBoaa;

Moaynb caBura u Kod(MPUUMEHT OeMNgUPOoBaHUS NpU OUHAMUYECKOM Harpy>XeHuu
(meTon ynbTpassBykoBOro 3oHaupoBaHus — Bender element, pe3oHaHcHas KOMOHHa,
OWHaMMYeckoe TPEXOCHOe cxaTtue);

NAOTHOCTb YKNaAKu rpyHTa nNpy OTChINKE B BOAY;

yron ycTon4nmBoCTM OTKOCa Nog BOAOM;

CTaTU4eCKU 1 AUHaAMMYECKNA KOadhduumneHT MNMyaccoHa;

KoadhdUUMEHT Tennonepeaayn ot NpoaykTa B Tpybe K rpyHTaMm obpaTHOM 3acCbInKu;

ANS NonycKanbHbIX U CKanbHbIX FPYHTOB — MPOYHOCTb HA OOHOOCHOE CXKaTtue;

coaepkaHme kapboHaToB.

8.2.2.4.9 OnpepeneHve npUpPOLHON BRaXHOCTU 0O6pas3LoB rpyHTa pekomeHayeTcs
npov3BOAUTb Cpasy Xe nocrie nogbema obpasyoB 13 BOAb.

HegpeHupoBaHHasi MPOYHOCTb HA CABUI [MMHUCTBIX [PYHTOB onpegensercsa Ang
06pa3suoB HEHAPYLLUEHHOrO U NEPEMSATOrO CTPOEHMUS, YTO PEKOMEHAYETCA BbIMOMHATL Takke
HEeNocpeacTBEHHO nMocne nogbema o06pas3yoB u3 BoAbl (MUKPOKPbINbYaTka, npunbop
TPEXOCHOr0o cXartus).

8.2.2.4.10 B ocobbIx crnyyasax YNCAEHHOro MogenmpoBaHns AonyckaeTcs npoBegeHme
AONOMHUTENbHBIX (CneumanbHbixX) nabopaTopHbIX WCCNeNOBaHUMN TPYHTOB (XMMUYECKOM
aKTMBHOCTU K MeTannam, ra3ocofepXaHus, nonadyyectu, FIMNKOCTU, TUKCOTPONUN, YCNOBUI
pa3MbiBa rpyHTa NOTOKOM >XMAKOCTWU, PEHTFEHOBCKMIM aHanu3 obpasuoBs, OuUeHKa Bo3pacTta
OOHHbIX OTMIOXEHMI U MP.) Npu obaA3aTeNbHOM COorfnacoBaHuK nNnaHa paboT ¢ 3akas3ynKkom.

8.2.3 MNMepece4yeHuss noaBOAHbLIX TPYOONpPOBOAOB, B TOM YMche C NoABOAHLIMU
3NEeKTpUYeCKUMU Kabensmu.

8.2.3.1 OO6wwe TpeboBaHus.

8.2.3.1.1 lpoeKTHbIE peLleHns nepeceyveHnn NOABOAHbLIX TPyOOoNpoBOa4OB, B TOM YnCre
C NOABOAHBLIMUN 3NEKTPUYECKMMU KabensiMn, OOIDKHbI UCKITYaTh BO3MOXHOCTb Kakux-nnbo
noBpexgeHun TpybonpoBOOOB M anekTpuyeckux kabenew B npouecce MNOCTPONKM Yy3na
nepeceyeHuns, HapyLleHNs: PEXMMOB UX SKCMNNyaTaLmMm U TEXHNYECKOro 0BCnyXnBaHus.

8.2.3.1.2 lpoeKkTHble pelleHnsi NnepeceyYeHns MoABOAHbLIX  TpPybonpoBOAOB U
anekTpudecknx kabenen 4OMmKHbI ycTaHaBnmBaTb TpeboBaHMs B OTHOLLEHUN CrIEAYHOLLEro:

MWHMMAanNbHOrO pPaccTOsHUA Mexay TpybonpoBOoAOM M CYLLECTBYHOLWMMU FMHENHBIMN
obbekTamu;

napaMeTpoB U TEXHUYECKOrO COCTOSHUA TpybonpoBoaa/aneKkTpuyeckoro kabens m umx
3aLUMTHBIX MOKPbITUNA;

napaMeTpoB N COCTOSIHUSA CUCTEM NPOTEKTOPHOM 3aLLUThI;

AaHHbIX NO 3arnybnexHnto TpybonpoBoaa/anekTpuyeckoro kabens;

KoopAuHaT nepeceveHnss 1 MapKMpPOBKU CYLLLECTBYHOLLMX NIMHENHBIX OOBHEKTOB;

noaTBepPXAEHNS OENCTBUTENBHOMO NOMOXEHNS U OPUEHTALIMN CYLLECTBYIOLLMX NIMHENHBIX
06BEKTOB, TPACCUPOBKM U NPOMIMPOBAHNS NEPECEYEHNS;

SAKOPHOIO  MO3MUMOHMPOBaHMS  Tpyboyknaguuka npu  yKNagke nepecekarollero
TpybonpoBoaa;
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YCTaHOBKM OMOPHLIX/MOAAEPKMUBAIOLLNX KOHCTPYKLUMIA NN TPaBUAHON MOAYLLKY;

NpOBEpPKM A0NyCTUMOCTN CBOBOAHBIX NponeToB TpybonpoBoaoB (Npu NX BO3HUKHOBEHUN
B MpoLiecce yCTPOMCTBA TPaHLIEN N KOTSIOBAHOB);

METOAOB NpefoTBpaLleHNsa pa3mbIBOB M 3pO3UKN OKOMO OMop;

METOAOB KOHTPOSIS U MOHUTOPMHIa npoLecca NoCTPONKN;

TpeboBaHWI K 4ONYCTUMbBIM OTKMOHEHUAM NIMHENHBLIX OOBHLEKTOB B Y3e nepecevyeHuns;

napamMeTpoB M HecyLlen CNOCOBHOCTU LOHHbIX FPYHTOB (MOBEPXHOCTHbLIX Y BCKPbIBAEMbIX
B MnpoLiecce yCTPOMCTBA TpaHLUEn Unu KoTNoBaHOB);

AaHHbIX MO FPYHTY 3aCbINKW 1 3aLUTHLIM OMOPHBLIM COOPYXXEHUAM;

BaTUMeTpUYECKNX JaHHbIX U MHOTONETHUX JaHHbIX M3MEHUYMBOCTM MOPCKOrO OHa;

AaHHbIX N0 JONYCTUMbIM NapamMeTpam BOSMIHEHNSA U TEYEHUN;

no6bIM Apyrum cneumpuieckumM COCTaBMSOLNMM KOHCTPYKLUK NepeceyeHnsi No4BOAHOMO
TpybonpoBoaa 1 NpMMEHSEMON TEXHONOMMU NOCTPONKK (HanpumMmep, aHKkepoBkn nebenok ans
npoTackmBaHus nnetu, cnocoba ycTpPoOWCTBa NOABOAHbLIX TPaHLUEW, KOTMOBAHOB M WX
npocounsa u T.4.).

8.2.3.1.3 [lpoekT n paboyas 4OKyMeHTaLus Mo YCTPOUCTBY NepeceyeHnin 4omkHa bbiTb
cornacosaHa C BrnagenbleM CyLecTBYILNX TpybonpoBoaoB 1 KabenbHbIX NUHWUA, a Takke
AomkHa ObiTb ogobpeHa PC. Bnageneu nepecekaemMon KOMMYHWKaUUMKW AOMKeH ObiTb
yBEOOMI/IEH O BPEMEHM npoBedeHuss pabor go mobunmsaumm TpyboyKNago4HbIX U
BCMoMOraTenbHbIX CyqoB/6apXx.

8.2.3.1.4 [pu B3anMHOM nepeceveHnn NogBoaHbIX TPybonpoBOAOB pacCcTosiHue Mexay
HUMM MO BePTUKaNN (B CBETY C y4ETOM HAHECEHHbIX Ha HUX MOKPLITUA) AOIMKHO NPUHUMATLCA
He meHee 0,3 M. [lepeceyeHne Tpacc AOMKHO BbIMOMHATLCA Nog yrinom He meHee 60° u no
BO3MOXXHOCTM 6rm3kmnm K 90°.

8.2.3.1.5 lMpn nepeceyeHnn TpyOONPOBOAOB C  JMEKTPUYECKMMWU  Kabensamu
HanpshkeHnem o 35 kB n kabensmu CBA3NM/MOHUTOPUHIa paccTosiHME NO BEPTUKAnNM (B CBETY)
OOJMKHO NpHMMaTbes He meHee 0,5 M. NepecedeHmne Tpacc OOMKHO BbINOMHATHLCA Mo, YrioMm,
©nunskmm Kk 90°.

8.2.3.1.6 Cnegyer wun3beraTtb U3NYECKOrO KOHTaKTa Mexgy npoOeKTUpyembim
TpybonpoBoAoM U  cywlecTBylowuMM  kabenamu. [pu  HeobxogmmocTu  cnegyet
ycTaHaenueatb oOnopbl, rMbkMe OeToHHble MaTbl WM ApYyrMe CpeacTBa MOCTOSTHHOMO
pasgeneHnsi, 4tobbl un3bexaTb KOHTakTa M obecneynTb MNPOEKTHOEe MOonoXeHne ysna
nepeceyeHnss Ha BeCb MPOEKTHbIN CPOK 3Kchnyatauum TpybonpoBoaa/aneKkTpruyeckoro
kabens.

Mpoknagka HoBoro TpybonpoBoga Ha ydacTke nepecevyeHuss € OeNCTBYHOLLMMMK
noaBoAHbIMM TpybonpoBogamu, Kak nNpaBuio, OMKHa OCYLECTBNATLCA C UCMONb30BaHNEM
GEeTOHHbIX Onop, a ¢ kabenbHbIMU NNHUAMU — TMOKMX BETOHHBIX MaTOB.

8.2.3.1.7 B panoHe nepeceyeHnsi npoektupyembli Tpybonposoa cnegyet obopynosatb
MarHUTHbIMM MapKepamun n NPOTEKTOPaMK No OQHOMY C KaXK4oOW CTOPOHbI OT nepeceveHust.

8.2.3.2 [lepeceyeHne He3arnybneHHbIX B AOHHbIV FPYHT TpybGonpoBoaos/kabenen.

8.2.3.2.1 Tlpoknagky HesarnybrneHHOro npoektTupyemoro TpybonpoBoga Ha y4acTtke
nepeceyeHns c 3arnybrneHHbIMU U He3arnybneHHbIMW B AOHHbIA TPYHT OeNCTBYOLWMMU
TpybonpoBogamun/kabenbHbiMM - NMHUMAMK  cnedyeT  BbINOMAHATbL Hagd  CyLeCTBYOLWMMU
KOMMYHUKaLMSIMW.

PaccTtodHne no BepTuKanu B CBETY M Yrosl NepeceyvyeHus Tpacc Mexay HOBbIM W
cyuiecTyowmmm Tpybonposogamu/kabensHbIMU ANHUSMU OOSDKHO NPUHUMATBCA HE MeHee
ykasaHHoro B 8.2.3.1.41n 8.2.3.1.5.

8.2.3.2.2 B cnyyae ecnu cnon rpyHTa noBepx 3acbiMaHHOrO B OOHHbIA T[PYHT
Tpybonposoga/ kabenbHOW NIMHMM 4OCTAaTOYHOM BbLICOThl M YCTOMYMB, OOMNYCKAETCs yKnagky
npoknagbiBaemoro Tpybonposoga npoBoauTb 6e3 AononHMTENbHOM 3awuTbl. Mpu aTOM
paccTosiHue, pasgenstowee nMHuK TpybonpoBOAOB, AOMKHO ObITb paccyuMTaHO C y4eToM
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BO3MOXHOM OCafKu NWHWM NpoekTupyemoro TpybonpoBoda npu KPUTUYECKOM COYeTaHWUu
BHELUHMX Harpysok.

8.2.3.2.3 B cniyuae ecnu cnog rpyHTa noBepx 3arnybreHHoro B rpyHT (0OBanoBaHHOrO)
TpybonpoBoaa/kabenbHON NUHUM HEeQOCTAaTOMHO WM ecnv NPOoeKTMpyeMbin TpybonpoBoa
nepecekaeT TpybonpoBoa/kabenbHy0 NUHUIO, YNOXEHHbI HA MOPCKOE AHO, MNPOKMaaKy
TpybonpoBoaa Heob6X0AMMO BbIMOSMHATE NyTEM NOAHATUSA ero Tpyb C NOBEPXHOCTU AOHHOMO
rPyHTa C MOMOLLbI0 HE3NEKTPONPOBOAHbLIX MaTepuanoB (MELWKM C MNeCcKOM, KaMeHHas
Habpocka, OETOHHble nNUTbl, rMOKNe ©OeTOoHHble MaTbl W T.4.) WK  cneynanbHO
CNPOEKTMPOBAHHON BGETOHHOWN apOYHOM KOHCTPYKLNN.

8.2.3.3 [lepeceyeHne 3arnybneHHbIX B AOHHLIN IPYHT TpybonpoBogos/kabenei.

8.2.3.3.1 [Mpoknagky HOBOro 3arny6neHHOro B AOHHbIN rPyHT TpybonpoBoaa Ha yvacTtke
nepeceyeHns ¢ 3arnybneHHbiMM OencTByoWmMMKU TpybonpoBogamu/kabenbHbIMU NIUMHUSAMUA
cneayerT BbINOMHATL Haf CyLWEeCTBYOWUMU KOMMYHUKALUSMNA.

PacctosiHne no BepTvKanu u yron nepecevyeHns NpUHUMaKTCA HE MEHee yKa3aHHbIX
B8.2.3.1.41n8.2.3.1.5.

PacctosaHne, pasgensiiowee TpybonpoBoabl/kabenbHble NUHUKM, OOIMKHO  ObiTb
paccuMTaHo C y4eTOM BO3MOXHOM OCadKu B FPYHT MpOeKTupyemoro TpybonpoBoga npu
KPUTUYECKOM COYETaAHUWN BHELLIHMX Harpy3oK.

8.2.3.3.2 B ocobbIx cnyyasx, npy Hanuumm npoeKkTHoro o60CHOBaHUSA, Hanpumep, ans
coxpaHeHusi TpebyemMoro 3awuTHOro Cnosi AOHHOrO rpyHTa (BENWYMHLI 3arnybneHuns)
B paloHax C WHTEHCUBHOW 1edoBOM 9k3apaumen (cMm. 8.3), JonyckaeTcs yknagka
npoekTnpyemoro TpybonpoBoda NoA CyLecTByOWMMM TpybonpoBogamMu.

8.2.3.3.3 B cnyyae npoknagku HOBbIX TpyOOMpoOBOAOB MNOL CyLLECTBYIOLLMMMU
TpybonpoBogamMn M3MeEHEHUE MOMOoXeHUA OEeNCTBYOLWNX TpybonpoBoaoB He AomnyckaeTcs.
Heob6xoanmo ncnonb3oBaTh BPEMEHHbIE ONOPbI, MOAAEPXKMBAOLLME KOHCTPYKLUUK, TPYHTOBbIE
OCHOBaHWS WNW YCTPOWCTBA MnaBy4ecTV ONS CyLeCTBYHOLWMX TPyOONpoOBOAOB C LErbo
CHWXEHUSA Uy NpegoTBpaLleHns Nx NpOBUCAHUS BO BPEMS U NOCIE U3BMEYEHNUs Nogd HUMU
rpyHTa.

YCTOMYMBOCTb BPEMEHHbIX OMNOp [AOfmKHa ObiTb MNpoOBepeHa Ha CKOSbXEeHue U
ONPOKNAbIBAKOLLNA MOMEHT.

8.2.3.3.4 PaccTtodHne no BepTuKanun B MeCTe nepeceyeHns HOBOro U CyLLEeCTBYHOLLEro
TpybonpoBogoB B cCBeTy (C Y4€TOM HAHECEHHbIX Ha HWUX MNOKPbITUA W rabaputos
npuMmeHsieMoro ob6opyaoBaHUA) [AOMKHO OMNpeaensTbCAa M3 YCrOBWUS  BbINOSIHEHUS
CTPOUTENBHO-MOHTaXHbIX PAabOT N NCNONb3YyEMON TEXHONOMNN, HO HE MEHEE:

1,0 M — npwm BbINONHEHUN pabOT TPaHLLENHBbIM METOA0M M UCNOSNb30BaHMM OrOfI0BKOB ANS
NpoTArMBaHUA NeTu HOBOro Tpybonposoaa;

3,0 M — Npu BbINONHEHUN paboT METOAOM HaKNOHHO-HanpasneHHoro 6ypeHnsa (HHB).

8.24 MepeceyeHnsa NnoaABOAHLIX TPYOONPOBOAOB ¢ 6eperoBon IMHUEN.

8.2.4.1 OO6wwe TpeboBaHus.

8.2.4.1.1 TlMpm BbIBOpPE MecTa nepeceyeHns 6eperoBor NMHUN HEOOXOOANUMO YYUTbIBATH
crneayowme napameTpbl NIAHUPYEMOTo yvacTka:

reofes3nyeckyto 1 reonormyeckyto XapakTepucTumky;

rMapoMeTeoposiorMyeckne napameTpbl;

NPUPOLHO-3KOMOrMYECKY0 XapakTePUCTUKY;

AOCTyN K TpyOonpoBoAy B Nepuo aKkcnnyaTtauum;

6rM30CTb K APYrMM 06BbEKTAM (KOMMYHUKAUUAM, HACENEHHbIM MyHKTaM, MPOMbILLMIEHHbIM
npeanpuaTUSM 1 T.N.).

8.2.4.1.2 Tpy6onpoBoabl B panoHe Bbixofa Ha 6eper AomkHbl ObiTb 3arnybneHbl B rpyHT.
Mpwn pacyete mMybuHbl 1 AnvHbl 3arnyoneHnsa nogBogHOro Tpybonposoga Ha ydacTke Bbixoga
TpybonpoBoaa Ha Geper cnegyeT yunTbiBaTb M3MEHYMBOCTb MOPCKOrO AHA — pa3MbiBbl OHA,
necyaHble HaHOChI, NefoBble YCNOBUSA, a Takke 3PO3MOHHbIE NPOLIECChl Ha BeperoBom yyacTke.
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[aHHble XxapakTepucTUKM onpedensiTcs no pesynbTataM  UHXEHEPHO-reonormyeckmx
N3bICKaHWN.

Mpn HeobxooMMOCTM BO3MOXHO MPUMEHEHWe [AOMOSfHUTENbHLIX Mep Mo  3awuTe
TpybonpoBoada, TaKMX KaK HaHeceHne OETOHHOro MOKPbITUS, YBENUYEHUE TOMLMHbI
AHTUKOPPO3MOHHbBIX MOKPLITUA NN TONLWMHBI CTEHKN TPYObI, yBENUYEHNE rNyOuHbI TpaHLew,
NPUMEHEHNE KOHCTPYKUMK «Tpyba B Tpybe» 1 T.4.

8.2.4.1.3 [ns Bbixoga Tpybonposoga Ha 6eper MoryT OblTb MCMOMb30BaHbI CrieayloLmne
crnocoObbl MOCTPOVKM:

OTKpbITble 3eMrsiHble paboTbl C YCTPONCTBOM TpaHLUEW;

OTKPbITbIE 3eMIIsiHble paboTbl C YCTPOMCTBOM LUMYHTOBLIX OrpaxgeHun Ha GeperoBson
NHUK N MenkoBoabe (koddepaam);

meTtogom HHB, npu koTtopom TpyGonpoBog MpOTacKMBaeTCs vepe3 npenBapuTenbHO
NPOBYPEHHYIO CKBaXXUHY HA NPUBPEXHOM yyacTKe.

8.2.4.1.4 lpoekTHble pelleHns ansa Bbixoga TpybonpoBoga Ha Oeper AOMKHbI ObiTb
opobpeHbl PC B pamkax paccMOTpeHus NpoekTa nogsogHoro Tpybonposoaa.

8.2.4.2 TpeboBaHus k cnocobam nepeceyeHusi ¢ 6EPEroBon NNMHNEN C YCTPONCTBOM
TpaHLUen.

8.2.4.2.1 Bbixoa TpybonpoBoaa Ha Oeper ¢ npMeHeHMEeM OTKPbITbIX 3eMNSAHBIX paboT
C YCTPOWCTBOM TpaHLLEN OOSMDKEH MPUMEHATBCH Ha ydacTkax, r4e reofniornyeckue ycrioBusi
nepexoda MO3BOMSAIOT BLIMNOMHATL 3€MIsHble paboThl HA MenkoBodbe 6e3 obycTponcTea
LUMYHTOBbIX CTEH, @ TaKKe TaM, rge yCTaHOBKa LUMYHTOBbLIX CTEH HEBO3MOXHA.

8.2.4.2.2 Bbibop AOHOyrnyGuMTEnbHOM TEXHWKM Ha Yy4yacTKe nepexoda [OOSDKeH
OCYLLECTBIATLCS C Y4€TOM TUNa rpyHTOB, U3 ycrosus obecneyeHns Tpebyemoro 3arnybnenns
yKnagbiBaemblx TpyO B rpyHTe Ha GeperoBon nuHuMm 1 B6Nn3n Hee, a Takke rnyoGuHOn Boabl
B MecCTe nepexona.

HeobxoanmocCcTb 3aluTbl TpaHwen OT BOMH W TeYeHUMn HacbiNHbiMK gambamu
Heo6XxoQUMO NPUHATbL B COOTBETCTBUM pe3ynbTaTaMn MHXEHEPHO-MMOPOMETEOPONIOrMYeCKmX
N3bICKaHWIA.

8.2.4.2.3 TlpoTshKeHHOCTb pa3paboTkM TpaHLLIEN ONpedensieTcs LWNPUHON NpubpexxHOn
Mosfockl, Ha4YMHas CO CTOPOHbI MOpS, rae NPOKMagKy C Cy4OB Hemnb3s Npou3BOAUTb U3-3a
HeJoCTaTOYHOW rMyOuHbI.

WnpunHy noaBOAHOM TpaHLLIEN NO SHY, NOMMMO y4YeTa KonmyecTBa HUTOK Tpybonposoaa,
Heobxoaumo onpeaensTb U3 yyeTa cnegyroLwmnx napaMmeTpos:

Hapy>Horo anameTtpa TpybonpoBoaa ¢ 3anTHbIM 1 6annacTHbIM NOKPbLITUSIMU 1 AoMNyCKa
Ha OTKMOHEHME NPOAONbHOW OCKM TPyObOonNpoBoAa OT MPOEKTHOM OCKM TpaHLUEeUM Npu yknagke
TpybonpoBoaa;

A0rycKaeMblX OTKIOHEHUI MO WMpUHe TpaHLweu (no obe CTOpOHbI OT OCK) B NpoLecce ee
pa3paboTkn M 3anacoM Ha 3aHOCUMOCTb TpaHLWeW AOHHLIMW HAHOCaMW CO CTOPOHbI ee
BEPXHero oTkoca.

8.2.4.3 TpeboBaHus k cnocobam nepeceyeHust ¢ 6EperoBon NMHNEN C YCTPONCTBOM
kKodbdbepaama.

8.2.4.3.1 Bbixog TpybonpoBoga Ha 6eper c ycTpoucTBOM Kodpdpepaama [OSHKeH
NPUMEHSATLCA Ha ydYacTKax, rae reonornyeckne ycnoBusi nepexoaa He no3BonstoT BbIMOMHATD
3eMnsiHble paboTbl Ha MenkoBoabe 6e3 06yCTPONCTBA LLMYHTOBbLIX CTEH, @ TAKXKe Ha yyacTkax,
nogBepraroLLnNXcst MHTEHCUBHOMY 3aHOCY JOHHBbIMU OTIIOXKEHUSIMUA.

8.2.4.3.2 TpOTSXEHHOCTb U LUIMPUHA NOABOAHOM TPaHLLEN C YCTPOUCTBOM Kopdpepaama
ornpefensieTca B cooTBeTcTBUM C 8.2.4.2.3.

8.2.4.4 TpeboBaHus kK cnocobam nepecedeHns ¢ 6eperoBon ninHuen ¢ npumeHeHvem HHB.

8.2.4.4.1 Metoa HHB cnegyeT NnpMMeHATb B CneayoLwmx cnyyasx:

Ha y4yacTkax 6eperoBov NMHUKM C KPyTbiMM Beperamu, a Takke nNpu HeoOGXOAMMOCTU
3arnybnexus TpybonpoBoaa B AHO Ha 6onbLume rmybuHbl n3-3a ONacHOCTU NOBPEXAEHNS €ro
nbAom;
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GeperoBon NMHMKN ¢ 6ONBbLUNM KONTMYECTBOM NepecekaeMblX MHKXEHEPHbIX KOMMYHUKaLWIA.

OrpaHnyeHnem BbiNonHeHus paboTt metogom HHBE cnyxkat crioxHble reorormyeckue
ycrnosus (Hanpumep, nopodbl, obnagatwoLime BbICOKMMU MPOYHOCTHLIMU XapakTepUCTUKamMm),
NMMUTUMPOBaHWE AMWHbBI U ANaMeTpa CKBaKUHBbI.

8.2.4.4.2 lpu cTtpoutenbctee Tpybonposoga metogom HHB npoussogutcs GypeHue
NMUNOTHOMN CKBAXXWHbI 3a00NHBIM MHCTPYMEHTOM, A4S pa3bypmnBaHUs NMUITOTHOW CKBaXWUHbI Byp
3aMeHseTCa CKBaXXMHHbIM paclumputenem. bypeHne moxeT ocyLlecTBNSATbLCA Kak ¢ bepera,
TaK 1 ¢ Mops (C BpeMeHHoro koddepaama ¢ 3acbiNHbIM FPYHTOM).

8.2.4.4.3 TlpoTtarMBaHne TpybonpoBoda [AOSMKHO OCYLLUECTBAATECA C MWUHUMAITbHBIM
nepepbIBOM MOCMe 3aBeplleHns pacwmpeHus n kanvbposku Oyposoro kaHana. [lepepn
HayanoM npoTsarMBaHMs HeobXxoauMO MNPOBECTU MNPUEMKY CMOHTMPOBAHHOM NNeTu
Tpy6onpoBoaa v BbINOMHUTL NpeaBapuUTenbHOE rmapaBnmnyeckoe NCrbiTaHne.

Mpn npoTsarMBaHMM TArOBOE YCUIME W KPMBM3HA CKBAXWHbI HE OOSMKHbI NPEBbIWAaTb
npegenbHO AOMYCTUMbIE 3HAYeHUs!, onpeaeneHHble B NPOEKTHOW JOKYMEHTaUUM ucxonsa 13
yCcroBmsi MpOYHOCTU  TpyObl. [lpoTarvBaHue TpybonpoBoga [AOMKHO NPOBOAMTLCSA
HENpepbIBHO, 3a WCKMIOYEHMEM CrydaeB BbIMOMHEHUS OBOCHOBAHHbLIX TEXHONOrM4eCcKom
Heob6XxoaNMOCTbI0 NOACOEeAMHEHUI HOBLIX NneTen Tpybonposoaa.

Mpn  HeobGXoQMMOCTM B CMOXHbIX — rEonornyeckux  ycnosusix  Tpybonposoa
NpoKnagbiBaeTcs B 3aLUUTHOM KOXyXxe Tuna «Tpyba B Tpybe», YTO onpedenseTcss Ha ctagun
npoekTnpoBaHuna Tpybonposoaa.

8.2.4.4.4 lpu BbINONHEHMM OypoBbix paboT nonagaHve 6GypoBoro pacTeBopa
B aKBaTOPUIO MOpS He AonycKaeTcs.

8.2.4.5 CrtbikoBKa 6eperoBoro n MOpCKoro y4acTko Tpybonposoga.

8.2.4.5.1 B ponornHeHue K TEXHONOrMYeCckUM cXeMam, yKkasaHHbIM B 8.5.3, A58 CThIKOBKM
GeperoBoro n MOPCKOro y4acTkoB TpybGonpoBoga MOryT NPUMEHSITLCS Creayowme CXeMbl:

nnetb TpybonpoBoga u3rotaBnMBaeTcss Ha OGeperoBon CTPOUTENbHO-MOHTaXXHON
nnoLiagke u 3atem NpoTAarMBaeTcsl B MOpe vepes npeaBapuTeribHO NpoBypEeHHYO CKBaXXUHY
C NOMOLLIbIO TAroBon nedeakn Tpyboyknagyumka;

nneTb TpybonpoBoaa nsrotaBnmuBaeTcs Ha 6eperosor nnowagke 1 3aateM NpoTarnBaeTcs
B MOpe Yyepes npeasapuTeribHO NPobypeHHYI0 CKBaXKMHY C MOMOLLbI0 ycTaHoBKM HHB.

8.2.4.5.2 locne yknagku TpybonpoeBoga npu nepecevyeHun 6GeperoBon nuHUKN C
YCTPOMUCTBOM TpaHwen u koddepaama Heobxoammo obecneunTb 3awuTy Oepera u
GeperoBoro CKroHa OT paspyLlleHus Nog BO34EeWCTBMEM BOJTHOBbIX W NeOBbIX HArpys3okK, a
Takke oT cbpoca AOXKAEBLIX U TanbiX BOA.
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8.3 AONONHUTENbHBLIE MEPbI 110 3ALWMTE TPYBOINPOBOMA B PAMOHAX
MHTEHCUBHOW NNIEQOBOWU 3K3APALIUA

8.3.1 OOLwme nonoXxeHus.

8.3.1.1 B akBaTopumsx C CEe30HHbIM feAsdHbIM MOKPOBOM (3amepsatoline Mops
Kacnuiickoe, bBantuitickoe, OxoTckoe W T.4.) M Ha MOPCKOM apKTU4EeCKOM Lienbgde
(BapeHueBo, NMeyopckoe, Kapckoe mopsi, bangapaukas ryba v T.4.) npu HanMyum NpM3HaKkos
nefoBON 3K3apauuu, BbISBMAEHHbIX B Nepuod U3bICKaHUM WHCTPYMEHTanbHbIMWU MeTodamu
(nogBogHas TeneBM3MOHHAA CbeMKa, COHapHas CbeMKa, BogonasHoe obcrnenoBaHue),
TpybonpoBod AomKeH ObITb 3arnybneH B OHHbIN FPYHT.

8.3.1.2 Benuuuna 3arnybneHuMs noaBoOgHOro TpybonpoBoga B AOHHBbIA  TPYHT
Ha3HayaeTCs Ha OCHOBAHWM pPacYeTHOM BENUYMHbI 3JK3apauuu, KoTopasi MOXeT ObiTb
onpegeneHa Ha OCHOBaHWMU:

napameTpoB pacnpegeneHnn 6oposg — cm. 8.3.2;

UMUTaLMOHHO-CTaTUCTUYECKOrO MOOENMPOBaHUS npouecca ak3apaumm — cm. 8.3.3;

napameTpoB NneaoBbIX 00pa3oBaHui — cM. 8.3.4.

Mpu BIGOpPE cnocoba onpeaeneHns pacyeTHOM BENMYUHBI 9K3apaumm crieqyeTt oTaaBaThb
npeanoyTeHne NepBbiM ABYM M3 YKa3aHHbIX Bbille CNOCO60B Uin nx KomoGuHauum.

8.3.1.3 BenwuuuHa 3arnybneHus TpybonpoBoAa B AOHHbIV FPYHT MO €ro Tpacce MOXeT
M3MEHATLCA WU MPUHMMATbCA PaBHOW Hynio (HesarnybneHHbln B rpyHT TpybonpoBopn)
B 3aBUCMMOCTM OT rNyOMHbI akBaTopun, NapameTpoB 3K3apauun 1 negoBbix ob6pasoBaHuN,
ana dero Tpaccy TpybonpoBoga pekomeHayeTcs pasbumBaTb Ha ydacTku. BenunuuHa
3arnybneHusa B npegenax yyactka npMHUMaeTcs MOCTOSIHHOMW.

8.3.1.4 [pn OTCYTCTBMM OaHHbIX O MapameTpax dK3apauMOHHbIX 6Opo3a B KavecTBe
KpuTepusa pasbreHuns Tpaccbl Ha y4acTku cneayet NpMHUMaTb:

OAHOPOOHOCTL yyacTKa Tpacchl Mo rPyHTY;

NOBTOPSEMOCTb NPEBbLILLEHUSA 0CaAKaMn KUren TOpoCoB ryOrHbl MOpA.

Pasbueka Tpaccbl TpybonpoBoda Ha y4acTkM MOXET ObiTb TakkKe Mnpou3BedeHa Mo
OaHHbIM, NONYYEHHbIM C NOMOLLLIO MaTeMaTUYECKOro MoAenMpoBaHNA NpoLiecca ak3apaumm,
BbINOSIHEHHOrO NO MeToaunke, ogobperHHon Pernctpom (cm. 8.3.3).

8.3.2 OnpepeneHve BenUYMHbI 3arny6neHns B 3aBUCMMOCTU OT NapamMeTpoB
pacnpegeneHnn 6opo3a.

8.3.2.1 Kputepuamm pasbueHnst Tpaccbl TpybonpoBoaa Ha y4acTKU JOIDKHbI CITYXWTb,
B NOpsiaKe NPUOPUTETHOCTY:

napameTpbl pacnpeaeneHuns rnybuHbl 3k3apaunoHHbIX 60po3s;

YyacToTa nepeceyeHmns ak3apaLmMoHHbIX 6opo3a Tpaccom TpybonpoBoaa;

NAOTHOCTb 3K3apaLMOHHbIX 60po3a Ha ydacTke Tpacchl.

8.3.2.2 [pn npoBegeHun onTMMmU3auMM Tpaccbl Npoknagku TpybonpoBoga B LENSX
MUHMMMU3AUUK 3aTpaT Ha YCTPONCTBO TpaHLlen ansa 3arnybneHus TpybonpoBoaa B kKayecTse
KpUTEPUEB ONTMMM3ALMKN crnedyeT MCronb3oBaTb KpuTepun, nepeyuncrieHHble B 8.3.1.4
n8.3.2.1.

8.3.2.3 [ns onpegeneHus MakCUMarbHOW BENWYUHbI 3arnybneHns nogBogHOro
TpybonpoBoda B AOHHbLIV IPYHT Ha y4acTke Tpacchbl TpybonpoBoga B panoHax ¢ MHTEHCUBHOM
neaoBON 3K3apaumen OMmKHbI 6bITb onpeaeneHsl cnegyowmne napaMmeTps:

cpenHee Konm4yecTBo (MIOTHOCTL) 6opo3a Ha 1 km?;

ANMHa, WupuHa n rmybuHa ak3apaumnoHHbIX 6opo3as.

Mo gaHHbIM O AnuvHe, WwupuHe n rnybuHe 60po3n ONpeaensitoTCs CpeaHne 3HaYeHus.
Heobxoanmo cumkcupoBaTb KOOpAUHATLI Havana n KoHua 6opo3a.

8.3.2.4 VYkasaHHble B 8.3.2.3 napameTpbl ONpeaensalTcs MO AaHHbIM WHXEHEPHbIX
N3bICKaHW, NPOBEAEHHbIX MO Tpacce TpybonpoBoga (MO yyacTkaMm Tpacchl) 3a CPOK
He MeHee 5 HenpepbIBHbIX NEeT.
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8.3.25 PacuyeTtHaa BenuuMHa 9K3apauun 3agaHHOW MOBTOPAEMOCTU hy, M,
paccuuTbiBaeTCcs nNo popmyne

hy = hin(n,T), (8.3.2.5)

rae h —BblIBOPOYHOE cpeaHee 3HaveHne rnyorHbl 9Kk3apaumMoHHbIX 60po3a 3a BeCb nepuog HabnoaeHui,
nepecekarLmx Tpaccy B paMKax y4acTka, Ha KOTOPOM BblisiBMEHbl NPU3HAKKN 3Kk3apaunm, M;
n, —cpeaHee Konm4ecTso 60po3n, NnepecekaroLLMx Tpaccy 3a OavH rof;
T —nepuopj NOBTOPSEMOCTU, NET (ECNN HE OrOBOPEHO MHaYe, NpuHMMaeTcs pasHbiM 100 rogam).

8.3.2.6 B cnyyae, korga Tpacca TpybonpoBoga onpegeneHa, BenuUUMHa N
onpegensaeTcsa HeNocpeaCcTBEHHO NO AaHHbIM UHXEHEPHbIX N3bICKaHUMN.

8.3.2.7 B cny4yae, korga n3BecTHO TONbKO HanpaBreHue Tpaccbl TpybonpoBoaa, a
HanpaBneHne 60po3a MMEET BblpaXXeHHbIN XapakTep (pacnpeaeneHne HanpaeneHns 6opo3a
UMeeT SPKO BblpaXKeHHY Moay), BenmunHa n, onpegensercs no gopmyrne

n, = ngM[i[sin(@)]], (8.3.2.7)
rae ny; —NNOTHOCTb Boposd Ha eauHULY nnowaan, 1/km?;

1 — BblGOpoYHas cpeaHsas anvHa 6opo3sabl, KM.

@ —yron mexagy 60po3gon n Tpaccou;

M[] —onepaTtop MareMaTU4eckoro oXmaaHus.

8.3.2.8 Ecnu HanpaBneHume 60po3g WMeeT paBHOMEPHOE pacnpeneneHne unu
opueHTauma 6opo3g He MoOXeT ObITb onpederneHa, TO BeNWYMHA n; onpegenseTrcsa no

dopmyne

n, = 2n"tn,. (8.3.2.8)

8.3.2.9 BenwuuuHa 3arnybneHuns nogsogHoro Tpybonposoga B AOHHbLIN FPYHT H, M, Ha
Tpacce (y4acTke Tpacchbl) C BbiABNEHHbIMU NPU3HaKaMu NIe40BON 3K3apauumn AomkHa ObiTb He
MeHee onpeaeneHHon no opmyne

H = h'N + A ko, (8329)

rae A —3anac Ha BenuuuHy 3arnybneHus, Kak npaBuno, NpuMHMMaeTcst paBHbiM 1 M (BenunuMHa 3anaca
MOXeT ObITb yMeHblleHa Mpu HanuyMm COOTBETCTBYIOLWEro 06OCHOBaHMA U pacyeTa,
BbIMONTHEHHOIO MO MeToAnKe, ogobpeHHon Pernctpom);
ko — koadhdmumeHT 3anaca, yunTbiBatoLLuii knacc TpybonpoBoaa, HazHayaeTcs B COOTBETCTBMM C Tabn.
8.3.2.9.

Tabnwuua 8.3.2.9
3HayeHus ko3acdhpMuUMeHTOB 3anaca Ha BeNUUUHY 3arny6neHus Tpy6onpoBoga kg

KoadhduumeHT 3anaca 3HaueHue ans knacca Tpybonposoaa
L, L1 L2 L3 G, G1 G2 G3
ko 1,0 1,2 1,3 1,0 1,2 1,3
8.3.3 MMuTaumMoHHO-cTaTUCTUYECKOE MOoAeNiMpoBaHue npouecca 3K3apauuu.

8.3.3.1 Pac4yeTHoe 3HayeHWe nefoBOW 3K3apauMuM Ha FPyHTE MOPCKOro AHA MOXET
ObITb ONpeaeneHo Npu NOMOLLM UMUTALMOHHO-CTaTUCTUYECKOrO MOAENMPOBaHNS npolecca
3k3apauuu, ogobpeHHoro Peructpom. MNpun 3ToM Heobxoammo, 4Tobbl MeToauka yuuTbiBana
BETPOBOW PEXUM, PEXMM TEYEHUI B NEAOBbIN Nepuoa, NPUIMBHO-OTIMBHbIE KonebaHus
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YPOBHS BOAbl, Npodunu rnybuH, CBOMCTBa AOHHbLIX TPYHTOB, CTAaTUCTUYECKNE XapaKTEPUCTUKN
MOPOMETPUYECKNX NapameTpoB neasdHblx obpasoBaHWiA, MOMyYEeHHble Ha AO0CTaTOYHO
npeacTaBuTENbHOW BbIOOpPKE.

8.3.3.2 Pasbueka Tpaccbkl TpybonpoBoaa Ha y4acTku NPOU3BOAMTCA B COOTBETCTBMM
c8.3.1.4.

8.3.3.3 Benuuuna 3arnybneHms nogBogHoro TpybonpoBoga B AOHHBIA  TPYHT
onpegensaeTcsa B COOTBETCTBMM € 8.3.2.9 Ha OCHOBaHWKU pacYeTHOW BENUYMHBI 3K3apaumn hy,
Nnosly4eHHoOW B pesynbTaTe MaTeMaTU4yeCcKoro MoaenmpoBaHusa aToro npouecca.

8.3.4 OnpepeneHve BenuYUHbI 3arny6neHns B 3aBUCMMOCTU OT NapamMeTpoB
nepoBbIX 06pa3oBaHUN.

8.3.4.1 [ns onpeneneHns pac4yeTHOM BeSIMYUHBI 3K3apaumm No napameTpam fefoBbiX
obpasoBaHun ons Tpacckl (y4acTka) nogBOAHOro TpybonpoBoaa AOMKHbI ObiTb onpeaeneHbl
cneayowme napameTpbl:

hs — rny6uHa mops ¢ y4eTom OTnmBa, M;

hx — cpegHee 3HayYeHne ocafok Kunen gpendyrolwmx negoBbix 06pasoBaHuin, M;

On — CcpegHekBagpaTUYHOE OTKMOHEHME OCafdKM Kunem gpendyowmx negoBbixX
obpas3oBaHui, M;

Tr — CpeaHee BpeMs CyLLECTBOBaHNS NeaoBbiXx 06pa3oBaHuii, CyT;

V — cpenHsia ckopocTb Apenda neaoBbix 06pasoBaHuii, KM/CYT;

N — cpeaHee KOnMMYECTBO gpendyowmx neaoBbix 006pa3oBaHui Ha 1 KB. KM B JIE4OBbLIN
nepuoa.

8.3.4.2 VYkasaHHble B 8.3.4.1 napameTpbl onpeaensoTca ANna oTAeSbHbIX Yy4acTKOB
Tpaccbl TpybonpoBoaa, B npeaenax KoTopbiX UX BENUYMHbI NPUHUMAKOTCS MOCTOSIHHBIMUA, MO
OaHHBbIM MHXEHEPHbIX U3bICKAHUI, NPOBEAEHHbIX 3a CPOK HE MeHee 5 HenpepbIBHbIX NeT.

8.3.4.3 PacuyeTHasa BenunuMHa 3K3apauum npu onpefeneHHbIX napameTpax NegoBbiX
00pa3oBaHuK, yka3aHHbIX B 8.3.4.1, paccuMThiBaeTCS B CrieaytoLen nocnegoBaTensHOCTH.

8.3.4.3.1 Onpepnensiotca 6e3pa3MepHble 3HaYeHns h, W A, XapakTepuayloLime 0CaKy
nepoBbIX 06paszoBaHuii, COOTBETCTBEHHO MO POpMYyram:

hy = h,/hg — CpenHas OTHOCUTENbHAs ocazKa ApendyIoLLEero
neposoro obpasoBaHus; (8.3.4.3.1-1)

A =op/h, — Ko3hPUUMEHT Bapuauum ocagkm gpendyroLero
neposoro obpasoBaHus. (8.3.4.3.1-2)

8.3.4.3.2 Mo T1abn. 8.3.4.3.2 nWHetHON WHTepnonsuMeld no napameTpam h, U A
onpeaenseTcss BEPOATHOCTb €A4MHUYHOro MNpeBbILEeHUs OCafdKoW neaoBoro obpasoBaHWUSA
rny6uHbl mops Po.

Tabnuua 8.3.4.3.2
BenununHa BeposaATHOCTU Pg

Po 7
02 0,4 0,6 0,8 0.9

A 02 0,0 0,0 0,002119 0,11043 0,473398

04 0,0 0,002369 0,063711 0,238911 0,446778

0,6 0,000069 0,023542 0,130977 0,280456 0,420216

0,8 0,001554 0,055157 0,169684 0,289655 0,393701

1,0 0,006738 0,082085 0,188247 0,286505 0,367879
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8.3.4.3.3 Vcxoga v3 ycnoBuSA HanMuuMa KOHTaKTa Kuna negoBoro  obpasoBaHus
c TpyGonpoBoaoM ¢ obecnedyeHHocTbio 1072 1/rof onpegenseTcsa napaMeTp a:

1,6

a = 0,99PoNVTRT (8.3.4.3.3)
roe T - I'IJ'IaHMpyeMbIVI CPOK 3kcnnyatauun pr6onposona, net.

8.3.4.3.4 B 3aBucMMOCTM OT NnapamMeTpoB a 1 A No AaHHbIM Tabn. 8.3.4.3.4 BblumcnseTcs
napameTp Z.

Tabnuua 8.3.4.34
3Ha4yeHus napameTpa Z

Z a
0,9999 0,99995 0,99999
A 1,0 9,21 9,90 11,51
0,8 10,70 11,43 13,11
0,6 13,46 14,25 16,06
0,4 20,00 20,91 22,99
0,2 47,98 49,31 52,27

8.3.4.3.5 Onpepensetcs koadhdumumeHT 3arnybnenns K no popmyne
K = ZA%h. (8.3.4.3.5)

KoapdpmumeHt K saBnsietca kputepuem HeobxoauMmocTu 3arnybneHvs noaBOLHOro
TpybonpoBoaa B MOPCKOW FPYHT HA paccMaTpMBaeMOM yyYacTKe Tpaccehbl:

ecnu K <1, 10 3arnybnate TpybonpoBoa He TpebyeTcs;

ecnu K > 1, To TpebyeTtca 3arnybneHune Tpydonposoaa.

8.3.4.3.5 PacyeTHaa BenuMuyMHa 3K3apauunm Ha paccmaTpMBaeMoM Yy4yacTke Tpacchl
TpybonpoBoda hy, M, onpegenseTtcs no dopmyne

hy = he(K-1k,, (8.3.4.3.6)

rae kg, —nonpaBoYHbIi  KOS(PMULMEHT, YYMTLIBAIOLLMA CBOMCTBA [OHHOMO TPYHTa, HasHa4aeTcs
B COOTBETCTBMU C Tabn. 8.3.4.3.6.

Tabnunua 8.3.4.3.6
3HayYeHus nonNpaBoYHbIX KO3(hpnumeHTOB k,
Bupg rpyHTa Mecok Cynecb, CyrfMHOK MuHa
Kg 0,95 0,60 0,20

8.3.4.4 Pasbueka Tpaccbl TpybonpoBoga Ha y4yacTku MPOU3BOLAUTCS B COOTBETCTBMM
c8.3.1.4.

8.3.45 Benuuuna 3arnybneHus nogBogHoOro TpybonpoBoAa B OOHHbIA - TPYHT
ornpefensieTca B cootBeTcTBMM € 8.3.2.9.
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8.4 MOPCKUE OMNMEPALUU NPU YKNAOKE TPYBOMPOBOAOOB

8.4.1 TpeboBaHuA HaACTOSILLEN [MaBbl OTHOCATCA K TpyboyknagoyHbIM cygam wu
Oapxam, OCyLecTBAsAWMM yKnagky TpybonpoBogoB Ha Mopckoe gHo. CyaHo-
TpyOOyknagumk [OMMKHO MMeTb knacc Peructpa wnm npusHaHHoro  Peructpom
KnaccudukaymMoHHoro obuiectsa. OHO JOMKHO BbITb OCHALLEHO HEOBXOANUMbBIMIU CUCTEMAMM,
ycTporcTBaMmu 1 obopygoBaHueM AnS BbINOIHEHMS onepaumi No yknagke TpybonpoBoaoB ¢
yyeToM obecneyeHnss MeponpusaTUM MO Hayany/OKoOHYaHW npouecca YyKnagkw, ero
npepbiBaHMIO B LUTOPMOBbLIX YCMOBUAX, a Takke MpPUMEHEHUsa, npu HeobxogumocTw,
AOMNOMHUTESbHBIX YCTPONCTB NriaBy4ecTU. TexHuyeckass JOKyMeHTauus, paccMatpuBaemas
Pernctpom no ykasaHHbIM npoueaypam, oIpkHa cogepaTb TpeboBaHUA K cneayowemy:

AKOPSIM, AKOPHbIM Lienam/Tpocam (NMHUSAM) 1 SKOpHbIM nebeakam;

3aKpenneHunio NneTy TpybonpoBoaa Npu Havane yknagku;

NO3MLMOHNPOBAHWNIO CYAHA U KOHTPOSIO 3@ ero ocyLecTBNEHNEM;

060pyAOBaHNIO ANHAMNYECKOTO MNO3ULIMOHMPOBAHMUSA (MPU HANU4mK);

cuctemam 1 00opyaoBaHWMIO AN KOHTPOMS NOSMOXEHUSI U TEOMETPUMN YITOXKEHHOW YacTu
TpybonpoBoaa;

MOPEXOOHbIM KayecTBaM CyAHa B 3a4aHHOM pPanoHe;

KpaHoBOMYy 060pyaoBaHUIO, B TOM Yucne ansa cnycka/mogbema nnetu Tpybonposoaa, m
npoueaypam norpysku Tpy6;

TexHonorm4eckoMmy obopyaoBaHUIO ANsi MOHTaXa W ykragku TpybonpoBoaa, BKrovas
CTUHrep, HaTsXKUTENW, yCTPOUCTBA NNaByvecTy 1 T.4.

8.4.2 Ha cyaHe AomKHO Haxo4uTbCsa PYKOBOACTBO MO TEXHUYECKOMY 06CNYXMBaAHWUIO
BCEX cCUCTeM M obopygoBaHusa, obecrneumBarollero 6e30nacHOCTb OENCTBUS B npouecce
BbINONHAEMbIX onepauui. lNMepen akcnnyatauven cygHo, ero obopygoBaHWe M CUCTEMbI
OOJIMKHbI ObITb OCBUAETENBCTBOBAHbLI Pernctpom (cm. 8.1.3).

8.4.3 [na no3numnoHnpoBaHust TpyOOyKnNagoyHoOro cygHa Heobxogauma paspaboTka
CXeM pacrnonoXeHns SKOpHbIX nuvHMKA. CyaHO, OCYLeCTBRSKWEe YKNaaKy noaBOAHbIX
TpybonpoBoAoB, [[OMKHO paboTaTb B MOMMHOM  COOTBETCTBUM C  NpenBapUTEsibHO
YTBEPXKOEHHOW CXEMOW pacnonoxeHus skopen, obecneumBas Tpebyemble ycunusa Ha
HaTSDKHbIX CBA3AX. TexHu4eckas JOKyMeHTaums, npegocrasnsemas Ha ogobpenue Peructpy,
OOJKHA coaepaTb CneayoLLyo MHGOopMaLnio:

npeanonaraemyto Tpaccy TpybonpoBoaa 1 kopuaop Ansa ero yknagku;

pacnonoXeHue CyLecTBYOLWUX TPyOONpOBOA4OB N YCTAHOBOK;

MecCTa, 3anpeLleHHble A8 NOCTaHOBKM Ha AKOPb;

NOSOXeHMEe KaXaoro AKopsi U TOYKN KacaHus AHA SSKOPHbIMU FIMHUSIMU;

NoMnoXeHne cyaHa Npy ABWKEHUN KaXaoro sikopsi u paboune KoopanHaTbl cygHa nocne
OCTaHOBKMN NepeMeLLEHNS SKOPS;

ynpaBneHne SKOPHbIMU JIMHUAMW C Y4ETOM F'MAPOMETEOPOSIONMYECKNX OFPaHNYEHWIA.

8.4.4 Heobxoanmo onpeaenntb MWHMMArbHblE PaCCTOSHUS MeXAy SKOPAMM,
AKOPHbIMM  Uenamn  (Tpocamu), kabenamum wn  nwobbIMM  APYTMMW  CYLLECTBYHOLLMMU
CTaLMOHaPHbLIMM KOHCTPYKUMSIMM NOABOAHbLIX YCTPOWCTB, TPYOONpPOBOAOB 1 kKabenen.

8.4.5 TpeboBaHUA K cMcTemMe NO3ULMOHMPOBAHUS U TOYHOCTM €€ OENCTBUS SOSMKHbI
ObITb ONpeaeneHbl ANs KaX40ro KOHKPETHOMO CyAHa M COOTBETCTBYHOLLMX BHELLUHUX YCOBUMN:
CKOPOCTEN BeTpa W TeYeHUW, napameTpoB BOMHEHWUS W rNyOuH akeBaTtopun. TO4YHOCTb
rOpM30HTaNbHOro NO3NLMOHMPOBAHMSA AOMMKHA NOMHOCTLIO COOTBETCTBOBATL TpeboBaHMAM K
AONYCTUMbIM OTKIMOHEHMSIM OCEBOW NMHUKM TpybonpoBOAa Npu yKNagake, Kak npaBuio, He
npesbiwaowmm BennunHy +3,0 M. [ns KOHTPONs MO3ULMOHMPOBAHUSA LOMXKHblI ObITb
pa3paboTaHbl COOTBETCTBYIOLLME CUCTEMbI KOHTPOSS, YCTAaHOBMNEHbLI KOHTPOSbHbLIE TOYKM.

8.4.6 Cuctembl MO3MLMOHMPOBAHUSA OOSMKHbI MMETb Kak MuHumMym 100 %-Hoe
pe3epBUpoOBaHue Ana npegynpexgeHvs owubok wunu  cboeB B MO3ULVNOHUPOBAHUN.
[okymeHTaums, oTpaxatoliasi, 4TO CMCTeMa MpoBeEpeHa B 3aJaHHbIX npedenax TOYHOCTH,
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OOJKHa ObITb NOArOTOBIIEHA A5 03HAKOMIEHMA MHenekTopy Pernctpa ao Havana pabot no
yKknagke TpybonpoBsoga.

8.4.7 CygHo, ucnonb3aytowiee cuctemy AMHaMMYeCcKoro No3nLMOHUPOBAHWS, OOIDKHO
cooTtBeTcTBOBaTh TpeboBaHusam umpkynapa MO MSC/Circ. 645 «PykoBogsLme npuvHLMNbI
AN Cy4oB C cMCTEMaMM ANHAMUYECKOTO NO3ULIMOHUPOBAHUS».

8.4.8 [o Havyana paboT No MOHTaXy HeobXoOMMO OCYLLECTBUTbL NMPOBEPKY CUCTEMBDI
NO3MLMOHUPOBaHUSA, C TeEM 4YTOObI YBeanTbCs, YTO BCe ynpasnsiowmne ycTponctaa pabortatoT
B 3aflaHHbIX npegenax TovHOcTU. Cuctema AWCTaHUMOHHOMO YMpaBneHust OBVXKUTENSIMU
OOIMKHA npoBepsAaTbCsa B paboyeM pexunme BMeCTe C CUCTEMOW onpedeneHuss KoopauvHaT
MECTOMNONOXEHNS CyaHa, a Takke Npu pasnnyHbIX BapMaHTax BO3HUKHOBEHWSI OTKa30B.

Cuctembl KOHTPONS, aBapUMHOM CUrHanmu3auum W pes3epBHble CUCTEMbl AOMKHbI
NpOBEPATLCA B COOTBETCTBUN C NPUHATLIMU METOAMKAMWU MCMbITaHWA. cnbiTaHnst OOMKHbI
nposoauTbCA nog HabnogeHnem nHcnektopa Peructpa.

8.4.9 CneumanuampoBaHHble cyaa u 6apXu, ocHalleHHble obopygoBaHMeM NS
3arnybneHva noaBoAHbIX TPYOONPOBOAOB B AOHHLIN FPYHT, AOSMKHBI OTBEYATb NPUMEHUMbIM
TpeboBaHusm 8.4.1 — 8.4.8. Kpome Toro, TexHuyeckass 4OKyMEHTaLMsl, paccMaTpmBaemMasi
Pernctpom no npoueccy 3arnybneHnsa nogsodHoro Tpybonposoga, OOSMKHA coaepXxaTtb
TpeboBaHMA K cnegyroLemy:

yCTpoNCTBaM Ans 3arnybneHus TpyobonpoBoaoB, BKoYas oTBan/otéop rpyHTa;

YCTPOWCTBaM A5 3aCbINKN TpaHLWew;

CUCTEMaM KOHTPOSSA KOHEYHOrO NONOXeHus 3arnybneHHoro Tpybonposoaa;

NpoBepKe NPOYHOCTK TpybonpoBoaa Npy NepeMELLEHMN Er0 B TPAHLLEH.
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8.5 CNOCObbI YKITAOKMX TPYBONPOBOAOB HA MOPCKOE AIHO

8.5.1 MogBogHble TpybonpoBoAbl MOryT  yKnaablBaTbCAd Ha  MOPCKOE  OHO
pasnnyHbIMK cnocobamn, OCHOBHbIMU M3 KOTOPbIX SABMSIOTCA: NPOTACKMBAHWE MO TPYHTY,
mMeToa cBOOOAHOro MOrpy>XeHus, yknagka ¢ TpyboyknagodHbix 6apx u cygos, onyckaHue co
nbAa, YKNagku ¢ UCNonb30BaHMEM HaKMOHHOro BypeHusi. BoaMoxHbl 1 apyrve cnocobbl nnu
X KOMOMHaLUN.

8.5.2 Mpn BbIbOpe cnocoba yknagkm HeobxooMMO YyuYUTbIBaTb BHELLHWME YCIOBMS,
rnybuHbl akBaTopuu, penbed AHa No Tpacce TpybonpoBoda, CBOMCTBA AOHHOMO rpyHTa,
NPOAOIKNTENBHOCTL  Nepuoda NbAoobpasoBaHus, BUO — TpaHCNOpPTUPYeMOW  cpeabl,
BO3MOXHOCTb CO3[aHus pacTarMBalolMx YCunui B yKknagbiBaemom Tpybonposoae,
reoMmeTpuyeckme napameTpbl TpyObl 1 CBOWCTBa MaTepuana Tpybonposoaa.

8.5.3 OcHOBOWM TeXHOMNOrM4yeckoro npouecca yknagku noasogHoro Tpybonposoaa
OOJIMKHO ABNATLCA NepeMeLLeHme ero B CTBOP TPAacChl M OnyckaHue Ha AHO. TexHonorn4eckume
CXeMbl YKNaaku NoABOAHbLIX TPy6onpoBoaoOB AOMKHBI OTpaxaTb 0COBEHHOCTU pasmeLLeHus
CTPOUTENBHO-MOHTaXXHOW NoLwaakn, cnocoboB NepemeLLeHns 1 onyckaHns Tpybonposoaa
B CTBOP TpacChl, MPUIOXEHUA pacTArMBaloWwmnx yCUnuim K Tpybonposoay, perynMpoBaHus
nnaeyyecTtu TpybonpoBoaa 1 cnocoboB HapalwMBaHNA NieTen.

Mpn yknagke TpybonpoBoga BO3MOXHO MPUMEHEHMe OOHOW W3  OCHOBHbIX
TEXHOSOMMYECKNX CXEM:

.1 yknagkum c Tpyboyknagyuka ¢ nocriegoBaTenbHbIM HapalMBaHWEM NAeTen uUnm c
pa3moTkon ¢ 6bapabaHa;

.2 npoTtackmBaHusi TpybonpoBoaa no AHy C npeasapuTenbHbIM MOHTaXOM €ro Ha
MOSHY0 ANMHY Ha 6eperoBon CTPOUTENbHO-MOHTaXXHOW NIoLaKe;

.3 npotackuaHus Tpybonposoaa no AHy ¢ nocriegoBaTernbHbIM HapaLlMBaHeM;

4 onyckaHua TpybonpoBoga CBOGOAHLIM MOrpyXeHWeM C npeaBapUTeNbHbIM
MOHTaXXOM €ero B CTBOpe Tpacchl;

.5 onyckaHus TpybonpoBoga CBOOGOAHbIM MOrpPyXeHMeM C nocnegoBaTesibHbIM
HapalluBaHnem nneTen;

.6 NpyAaoHHON BYKCMPOBKMN N OMyCKaHWA NneTen B CTBOP;

.7 yknagku c npumeHeHnem HHB.

Bo3amMOXHO coyeTaHMe pasnuyHbiX CnocoboB YKMagku Ha yvacTkax MOABOLHOMO
TpybonpoBoda B 3aBMCUMOCTM OT BHELUHUX YCIOBUIN U Npocuna Tpacchl.

8.5.4 Yknagka TpybonpoBoaa npoTackKuBaHMEM Mo OHY.

8.5.4.1 TexHonoru4yeckne cxemMbl yknagku, ykasaHHble B 8.5.3.2 u 8.5.3.3, cneayet
NPUMEHATbL MNPU  yKNagke noaBoAHbIX TpybonpoBOAOB Manon npoTskeHHOCTU. Bbibop
KOHKPETHOM TEXHONOMMYECKOM CXeMbI JOITDKEH YYnTbIBaTb ANMHY TpybonpoBoaa, npodunb ero
Tpaccbl, Maccy M nnaBy4yecTb TpybonpoBoga, UCNONb3yemble TAroBble CpeactBa M UX
BO3MOXHOE pacnonoxeHune (Ha 6epery n/unu Ha nnaBcpeacTse).

8.5.4.2 [lpu npoTtacknusaHuu Tpybonposoaa (nneTun) pagumyc ero nrmba Ha cryckoBown
OOpOXKE OOIMKEH OblTb HE MEHee BEeNMYMHBbI, ykasaHHom B 8.2.1.6. lNpu HasHadeHun
MeHbLlero paguyca u3rmba (paguvyca KpWMBU3HBI  CMYCKOBbLIX [JOPOXEK) MPOYHOCTb
Tpybonposoda (nneTn) gormkHa 6bITb NOATBEPXKAEHA COOTBETCTBYHOLMM pac4yeToM.

[na ymMeHbLIEHMS TATOBOro YyCUNus 4ONycKaeTcs NPUMEHEHNE NOHTOHOB, pasrpy>atoLLmx
3a CYeT CBOEW NOABEMHOM CUMbl NNeTH TpybonpoBOAa 1 CHKAKOLLMX CUMbl TPEHWSI O AOHHbIN
TPYHT.

8.5.4.3 [lpu wucnonb3oBaHUM MpoOTaCKMBaAHUA AOfkKHa ObiTb paspaboTtaHa wu
npeacTaBneHa Ha paccMoTpeHne B PerncTp cnegytowas TexHonormdeckas JOKyMeHTauuns:

TexHonorma cbopkn n cBapku nneterm TpybornpoBoda Ha CTPOUTESTbHO-MOHTaXKHOW
nnowiazake;

cXema npoTackMBaHWs C YKa3aHMEM MNapaMeTpoB CPeacTB MNPUIOXKEHUS YCUNUA U
crnocoboB aHKePOBKWN TPOCOB;
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TEeXHONOrns BbINONHEHWSA COeAMHEHUN nneTen TpybonpoBoaa (3axnecTa);

CXeMa YCTaHOBKM MOHTOHOB M pacyeT npoyHocTu TpybonpoBoga (nneTtu) B panioHe
YCTaHOBKM MOHTOHOB (MPW UCNONb30BaHWM rPYnMbl NOHTOHOB);

pacyeT TAroBOro yCcunus u ycunusa ctparmBaHuns Tpybonposoga (nnetu);

KOHCTPYKTUBHAasA CXema CryCKOBOW JOPOXKN.

8.5.4.4 Wcnonb3yemble nebedku [OMKHbI OblTb CHabXeHbl WMHAWKATOPHbIMU W
PErnCTPUPYIOLWLMMU YCTPONCTBAMU ANSA U3MEPEHUS HATSHXKEHUS TPOCOB M UX ANUHbL. Bce
cpencTBa U3MepeHnst OMKHbI NPONTY KannbpoBKy.

8.5.5 Yknapgka Tpyb6onpoBoga 6yKCMPOBKOM Ha NnaBy.

8.5.5.1 [lMpuMeHeHne TEXHONMOrMYECKNUX CXEM YKNagKkK, ykasaHHbix B 8.5.3.4 —8.5.3.6 n
CBSA3aHHbIX C MPOBeAeHNEM MOPCKMX onepauni ¢ Haxo4AaLWMMMCA Ha Nnasy TpybonpoBogamm
(NneTbMK), LOMKHO OrpaHNYMBaTBLCS 4ONYCTUMbIMU TMOPOMETEOPONIOrMYECKMMU YCNOBUSIMU
no Tpacce TpybonpoBoAa BO BPEMS YKagKu, a Takke AOMKHO yYUTbIBaThb rIyOunHY akBaTopuu,
AnvHy Tpybonposopaa (nneTn), maccy 1 nnaey4ecTb TpybonpoBoaa, Mcnonb3yemble CpeacTaa
BGyKCUPOBKM 1 cnocob onyckaHus TpybonpoBoAa Ha AOHHBIN FPYHT.

8.5.5.2 [aHHbin cnocob yknagkym MOXKET OblTb MNPUMEHEH Tarke MNpU MOHTaxe
TpybonpoBoaa Ha Tpyboyknago4yHOM CyaHE, KOTOPOe HENOABWMXHO YAEPKMBAETCH Ha SKOPSIX,
1 BbITArMBaHWM NneTu Tpybonposoaa, Hanpumep, B CTOPOHY Gepera nnu yyactka akBaTtopum,
B KOTOPOM BO3MOXXHOCTb UCMOSb30BaHMsA Tpyboyknagvmka orpaHu4eHa ero ocagkom.

B ntobom cniyvae gaHHbIN crnocob cBsA3aH ¢ He0BXoaMMOCTb0 obecneyeHnst NPOYHOCTU K
NPSAMONIMHENHOCTM HaxXO4sLWeNcs Ha nnasy nneTn TpybonpoBoaa, B 0COGEHHOCTU C y4eTOoM
BO3AENCTBUA BETpa, TEYEHWA W BONMHEHUs. [lpu 3HaAYUTENbHbIX ANMHAX nneTten unu
yOaneHHOCTN MecTa yKIagku (paccTosiHusA OyKCUPOBKM) A0SKHBI ObITb MpeayCMOTPEHbI Mepbl
AN 3akpenneHus nnetum TpybonposBoda npu rmMapOMETEOPONIOrMYecKUX napameTpax,
NpeBbILLaLWLMX AOMYCTUMbIE (HAanNpuMep, Ha YCTAHOBMNEHHbIX 3apaHee HeCKOMNbKUX MEePTBbIX
SAKOpsIX).

8.5.5.3 [lpn ucnonb3oBaHMM OYKCUPOBKM Ha MfaBy ANS yknagku TpybonpoBoaa
AomkHa ObITb paspaboTaHa M npeacTtaBneHa Ha paccMoTpeHue B Peructp cnepytowas
TeXHonorn4eckas JOKyMeHTaums:

TexHonormsa cbopku 1 ceapku nneten Tpybonposoaa Ha cTanenbHOM NMoLaaKe;

cxema Crycka Ha BoAy CO cTanernbHOM Nnowaakm u bykcnposku Tpybonposoaa (nneten);

KOHCTPYKTUBHAs CXemMa MOHTOHOB M WMX YCTaHOBKU (NpY OTpUUATENbHON MnaBy4vyecTu
TpybonpoBoaa nnu nneTn);

cxema pgononHutenoHon GannactupoBku TpybonpoBoga (nnetn) npu M3BbITOYHON
NONOXUTENbHOW NNaByyeCcTy;

CcxXema Hanvea BOAbl UM OTCTPOMOBKN MOHTOHOB;

pacyeT NpoYHOCTU TpybonpoBoaa (NneTn) Npu onyckaHMM Ha AOHHbIN FPYHT;

TEeXHONOrus BbINONHEHWSA COeAMHEHMS NneTen TpybonpoBoaa (3axnecTa);

CXeMa packpenneHus nneTn TpybonpoBoaa B LUTOPMOBBIX YCIOBUSIX.

8.5.5.4 [pn 3HauuTenbHom rnybuHe akBaTopuW, NPUBOOALLENA K MNPEBbILEHWUIO
[ONYCTUMbIX HanpsbkeHWn npu yknagke, cnocob cBobogHoro norpyxeHus Tpybonposoaa
(nnetn) pomkeH ObITb  OOMOMHEH MPUIIOXKEHUEM  PacTArMBaKLWMX — YCUIUA — UIK
camoHaTskeHnem Tpybonposoga (nneTu) Npu 3akpensieHMM ero KOHLOB K HenoaBWKHbIM
GeperoBbiM ornopam. PacuyeT npoyHocTn TpybonpoBoga C onpegernieHnem HeobxoavMmon
BEMMYMHbI PacTArMBaloLLMX YCUNuUi JOmKeH ObiTb NpeacTaBneH Pernctpy Ha paccMoTpeHume.

B aTux xe uensax npy n3bbITOYHOW NOMNOXUTENBHOW NNaByvecTn TpybonpoBoaa (nnetu)
AonycKaeTcsl MpUMEHeHWe BPEMEHHOW (Ha MOMEHT MpOBEeAEeHUs ornepauum Mo yknagke)
yTsxensawowen 6annacTMpoBKu.

8.5.5.5 [pu cocTtaBneHnn pacyeTHbIX CXeM AN NPOBEPKU MPOYHOCTU MOrpy>XEHHON
Yyactu TpybonpoBoaa (nnetu) HeobXoAMMO YyYuTbiBaTb HEHyNeBble rpaHuUYHble YCNOBUS OT
ocTaloLLencsa Ha nnaey YacTu TpybonpoBoga (nnetn).
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8.5.5.6 Wcnonb3yemble nebeakn [OMKHbI ObiTb CHabXeHbl WHAWKATOPHLIMU W
PErnCTpUpYOLWLMMAU YCTPONCTBAMW ANSA U3MEPEHUS HATSHXKEHUS TPOCOB M UX ANUHbL. Bce
CpeAcTBa U3MepeHUst OIMKHbI MPONTU KannbpoBKy.

8.5.6 Yknagka ctanbHbIX TPyOonpoBoAoB ¢ Tpyb6oyknagumka.

8.5.6.1 TexHonorn4eckas cxema yknagkum noaBogHoro Tpybonposoga cornacHo 8.5.3.1
AOIMKHA COOTBETCTBOBaTb TEXHUMYECKMM MapamMeTpam Tpyboykrnagyuka (BKnodasi crnocobbl
onyckaHus ~ TpybonpoBoga W OrpaHWYeHWss No  npoussBoactBy — pabot  no
rMapoMeTeOpPOnOrM4eckMM yCroBusaM), yunTbiBaTb rmybuHy aksaTopum 1 penbed Tpacchl,
reomeTpuyecKkne napameTpbl U CBOMCTBA Matepuana Tpy6.

8.5.6.2 [pn yknagke TpybonpoBoga AomkHa ObiTb obecnedeHa ero NPOYHOCTb W
OTCYTCTBME HayanbHbIX MOBpEXAEeHWA TpyObl Mocne yknagkM B BUAE OCTaTOYHbIX
nnactTuyeckmx gecdopmMaumn n roppos (NoKanbHOW NOTEPU YCTOMYMBOCTM) CTEHKM TPYyObl 1
paspyLwweHusa 6annacta unu nsonauun. Npun s3HaunTenbHbIX rMybuHax yknagkm Tpybonposoga
Heo6Xo0aNUMO NPUMEHEHME HATSPKHBIX YCTPONCTB (NPUNOXKEHNE PacTArMBatOLLMX YCUMNNIA).

8.5.6.3 [pu ucnonb3oBaHmnm cnocoba yknagku TpybonpoBoaoB ¢ Tpyboyknagymka ¢
nocnegoBaTtenbHbIM HapalLMBaHWeM nneTen AomkHa 6biTb pa3paboTaHa n NpeacTaBneHa Ha
paccMoTpeHune B PerncTp cregytoLas TexHonormyeckass LOKyMeHTauus:

TeXHosormyeckas n pacyeTHasa cxema yKrnagku;

TexHornorus cOopKM 1 cBapku nneten Tpybonpoeoaa;

pacyeT NpoYHOCTU TpybonpoBoda Npu yKnagke;

AOKyMeHTauud, ykasaHHada B 8.4.1 — 8.4.9.

8.5.6.4 VYknagka J-cnocobom OormkHa npeanonaratb NPUOXEHWe FopU3OHTarbHOM
CUnNbl K BEPXHEMY KOHUY TpybornpoBoga, AocTaToudHom ans obecneveHust Ge3onacHom
yknagku. Ycunve [OOMKHO co3daBaThCs  crneumanbHbiIMU - CUSOBBIMU - YCTPOUCTBaAMMU
(HaTsKUTENAMKM),  CUCTEMOM  OMHAMUYECKOTO  WNU  SIKOPHOMO  MO3ULMOHMPOBaHUA
Tpyboyknaguuka. Heobxogumo  wmcnonb3oBaTb  OOCTAaTOMHO  HafdeXHble  CUCTEMBbI
NO3MLMOHUPOBAHUSA C pPe3epBMPOBAHMEM HE MeHee [BYKPaTHOro no CyMMapHOW T4re.
MpeonoytutensHO  Mcnonb3oBaHue  TpyboyknagyukoB  (TpyBoOyKnagouyHbIX — CydoB)
MONynoOrpy>kHOro Tvna unu npekpaweHne yknagkvm npy BOSIHEHUW, NOBbILWAKOLLEM ONAaCHOCTb
Nony4YeHns HavanbHbIX NOBPEXAEHWIN TPYObI.

8.5.6.5 T[opusoHTanbHas cuna, NpUNoXeHHasa K BepxHeMy KoHUy Tpybonposoga npwu
ero yknagke J-cnocobom ¢ Tpyboyknaguuka, JormkHa ObiTb He MeHee BenuuuHbl F, kH,
onpeneneHHoOn N3 criedyLwmnx ycrioBun:

SZ-SxShp < 0,9koRZ- Sk, (8.5.6.5-1)
rae  Sp, — KonbueBble HanpshkeHus, MlMa, onpeaensembie no dopmyre
Spp = 2222081076 (8.5.6.5-2)

Sy — CyMMapHble npogornbHble HanpsxeHus, MlMa, onpegensemMsie no gopmyrne

NG
[

Sy + Sy (8.5.6.5-3)

S1 — NpoAorbHbIE HAMNPSXKEHUA OT ropnaoHTaneHon cunel, Mla, onpegensemele no dopmyne

S, =————1073; (8.5.6.5-4)

T(Dinettc)tc

S, — NpoAonbHble HaMpsKeHUs1 OT n3rmba B paoHe MUHUMaNbLHOW KpuBU3HbI Tpybonposoaa, MMMa,
onpegenaemsle no popmyne

S, =—22 _107¢; (8.5.6.5-5)

2 T(Dine+tc)2tc
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M — HanbonbLumi nsrnbatoLmn MoMeHT B Tpybonposoae, kHm, onpepensiemelit no popmyne

2t \*

4
“EDi"f[l_(l_?m) ]“ (em@m) oo .
3 )

M= 8.5.6.5-6
6412 (z+m)2h2]i ( )

6m[1+6(1+m)bz

L — AnvHa nponeTa nposucaioLlei Yactu TpyGonpoeoaa, M, onpeaensiemast no goopmMyrne

L= /ﬂ; (8.5.6.5-7)
YpA

m — 6e3pasmMepHbI NapameTp, onpegensemsin no popmyne

m = Mef. (8.5.6.5-8)
3F

A— nnowaas nonepeyHoro cedeHus Tpybbl, M2, onpeaensemast no opmyne

A = mt (D + t.)1076; (8.5.6.5-9)
rae E —wmoaynb HOpMarnbHOW ynpyroctu matepuana tpy6, Mlla;

g  —YcKopeHue cBOGOAHOMO nagexust, m/c?;

h  —rnybuHa Mops Ha y4acTke yknagku, m;

Yp —YAenbHblil Bec Tpybonposoaa B Boae, kH/m3;

pw — NMAOTHOCTb MOPCKOW BOAbI, KI/M3;

Din: — BHYTpPEHHUI anameTp Tpybonposoaa, Mwm;

t, — TOMLWMHa CTEHOK TPYyO, MM;

ks —KO3hPMLMEHT 3anaca NPOYHOCTU, HAa3HaYaeMbI B COOTBETCTBUM € Tabn. 8.5.6.5.

Tabnuuya 8.5.6.5
3HayeHus KoadpchuLMeHTOB 3anaca NPOYHOCTU, YYUTLIBAKOLWMX Kiacc TpybonpoBoaa, k,

KoadhduumeHT 3anaca 3HauveHue gns knacca Tpybonposoaa
MpO4HOCTN L, L1 L2 L3 G, G1 G2 G3
kg 1,0 0,95 0,9 1,0 0,95 0,9

8.5.6.6 [llpn yknagke TpybonpoBoga c Tpyboyknagumka S-cnocobom Peructpy
NpeacTaBnsieTca Ha pacCMOTpeHMEe pacyeT npoyvHoCcTM TpybonpoBoda, B pesynbTaTte
KOTOPOro Ha3Ha4yaeTcss MMHMMAIbHOE YCUINE Ha HaTSXKMUTENE C y4eTOM reOMeTpUn CTUHrepa
UNu cnvna, Npu YCrnoBWUM BbIMOMHEHNUS KPUTEPUS MPOYHOCTM TPYObl Ha KaXOOM yyacTke
Tpybonposoaa:

S% = SxSnp + Shp < 0,9kRZ, (8.5.6.6)

roe S —cymMMmapHble NpoAofibHble HanpskeHusi B Tpybe B onacHbIX paioHax MUHWMAarbHOW KPUBWU3HBLI,
MMa;
Shp— KOIbLEBbIE HaNPsHKeHWs1 B Tpy6e B OnacHbIX panoHax MUHUMArbHOW KpuBUaHLI, MIa;
ks — KO3(hdUUMEHT 3anaca NPOYHOCTH, Ha3Ha4YaeMbI B COOTBETCTBMM € Tabn. 8.5.6.5.

8.5.6.7  [Mpm ncnonb3oBaHun yknagkm TpybonpoBoaos ¢ Tpyboyknagymka ¢ pa3amoTKon
¢ bapabaHa pormkHa ObITb paspaboTaHa M npegcrtaBreHa Ha paccmoTpeHune B Peructp,
OOMNOSTHUTENbBHO K yKazaHHoW B 8.5.6.3, TexHonorn4yeckasa AoKyMeHTauus, KacatoLascs:

HaMOoTku Tpybonposoga Ha 6apabaH (CMEeHHy KaTyLLKy);

ynpaBneHusi HaTsXxeHnem Tpybonposoaa.

8.5.6.8 Hamotka TpybonpoBoga (nneten) Ha 6GapabaH He [O/MKHA BbI3blBATb
npoaonbHyto aecdopmauunio Tpydel 6onee 0,3 %. Tpyboyknagyunk OormkeH ObiTb CHabxeH
YCTPOWCTBOM ANS BOCCTAHOBMEHMS hOPMbl NOMNEPEYHOro ceyveHns Tpyd npu cMaTbiBaHUM
Tpybonposoaa c 6apabaHa.
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8.6 UICNbITAHUA NOABOAHbLIX TPYBOMNMPOBOAOB AABJIEHUEM

8.6.1 OOLwme nonoxeHus.

8.6.1.1 WcnbiTaHns nogBogHbIX TpybompoBOAOB AaBrieHMEM crieayeT Mpou3BOAUTb
nocne nosiHOM roTOBHOCTM y4YacTka unu Bcero Tpybonposoga (MOMHOM 3acbInkuy, YCTaHOBKM
apmaTypbl, nNpubopoB ” NPOTEKTOPOB W T.M.), OYUCTKM W KOHTPOSS €ro nonocTu
C MPUMEHEHNEM MOPLUHEN, OCHALLEHHbIX NpubopamMn KOHTPOMs, a Takke npencTaBreHus
Pernctpy Heobxoammon gokymeHTauum (cm. 8.6.2).

8.6.1.2 WcnbiTaHus TpybonpoBoaoBs JaBrneHnem nposoadaTcs B [Ba
nocrnegoBaTtesbHbIX 3Tana: WUCNbITAHME Ha MPOYHOCTL M MPOBEPKA HA rEepPMETUYHOCTb.
McnbiTaHme Ha nMNpoOYHOCTb WM MPOBEPKY Ha repMeTMYHOCTbL CcregyeT npoBoAuTb
rmapaBnuMyecknm cnocobom, Onsi rasonpoBOAOB LOMNYyCKaeTCs NPOBOAWTbL MNPOBEPKY Ha
repMeTMYHOCTb NMHEBMATUYECKMM CMOCOOOM.

Mmppaenuyeckoe ucnbiTaHne TpybonpoBOoA4OB BOAOW Mpy OTpUUATENBHOM TeMnepartype
BO34yxa w/vnu Boapbl AONycKkaeTcs Npu yCnoBumu NnpeaoxpaHeHuns Tpybonposoaa, apmaTypbl
nNpnbopoB OT 3aMopakmBaHus. [poBegeHne UcnbITaHWI AaBreHneM AoMnycKaeTcsi TONbKO Npu
OENCTBYIOLLEN JIMHUN TEXHOSOrMYECKOWN CBSA3MN.

8.6.1.3 B cnyyae nopgkntoueHus nogBogHoro TpybonpoBoga kK naTpyOkam MOPCKUX
CTaLMoHapHbIX NaTtdopMm (K pacnosnoXXeHHbIM BHYTPU ONOPHOro 6rioka CTosikam) UCNbITaHUS
Ha MPOYHOCTb M FEpMETUYHOCTb NogBOAHOroO TpybonpoBoaa cneayeT NPOBOAUTL COBMECTHO
C UCMbITAHNSAMM yKa3aHHbIX CTOSIKOB, NpeaBapuUTENbHO NpeaycMaTpmBas Ans 3Toro O4YUCTKY,
KannbpoBKy M 3anofiHEHME UCMbITaTeNbHOW Cpeaon CTOSIKOB U NOABOAHLIX Tpy6onpoBoaoB
C UCNOMb30BaHMEM CTaUUOHAPHbIX UMW BPEMEHHbIX Kamep npuema/sanycka OYMCTHbIX U
ONarHOCTMYECKNX YCTPONCTB.

[Ana npeaBapuTenbHbIX UCMbITAHUA NMHENHOW YacTu NoABOAHbLIX TpybonpoBogos (6e3
TPYOHbIX BCTaBOK M CTOSIKOB BHYTPU MOPCKUX MNAatdopm) LOMKHbI MCNOMb30BaTbCA
BPEMEHHbIE NOABOAHbIE KamMepbl NpMema/3anycka OYUCTHBIX U ANAarHOCTUYECKUX YCTPOUCTB.

8.6.2 JokymMeHTauus.

McnbiTaHna noa gaBneHneM AomkHbl ObiTb ONUcaHbl B MporpaMmme Unm TEXHONOrMYecKom
OOKyMeHTauun, KoTopble nognexart ogobpeHutio Pernctpa go vcnbitaHui. [JokymeHTaums
OOJIMKHA coaepXaTtb criegytoulee:

A WHCTPYKLMM MO NPOBELEHMIO UCMNbITAHWIA, BKITIOYatOLLMe crnegytoLlee:

3anonHeHne TpybonpoBoda ucnbiTatesNibHOW Cpenown;

METOA 1 CKOPOCTb CO34aHMs M30bITOYHOrO AaBMNEeHNs;

nepeyeHb obopyaoBaHus/HacTn 0BopyaoBaHUSA, KOTOpoe HeobGXOAMMO M30NMpoBaThb
Ha nepuoa BblAEPXKKN; METOL U CKOPOCTb CHATUS AABNEHUS;

yaaneHve vcnblTatenbHOW cpeasbl;

OCYLLKY BHYTpeHHen nonoctu TpybonpoBoaa, ecnu Heobxoanmo;

NpPOTMBOaBapUinHbIE MePbl U Mepbl 6e30MacHOCTY;

.2 obopyaoBaHue U CUCTEMBI:

onucaHne y4yacTka TpybonpoBoga, noanexaiwiero McnbiTaHusaM (pas3mepbl, KnanaHbl,
Hacocbl N T.4.);

onucaHve uCMbITaTENbHON Cpedbl, BKOYalLllee BO3MOXHOCTb MCMONb30BaHUS
XUMUYECKMX J00aBOK;

TEXHUYECKME YCMOBUSA Ha WU3MEpUTENbHYK annapatypy u npubopbl (Temneparypa,
OaBneHue, pacxon),

BKItOYasi UX PaCnosioXXeHNE U COEQUHEHUE;

onucaHne NpoBEPOK U MapKUPOBKMU;

pacnpegeneHne Nnpnbopos N3MepeHns TemnepaTypbl BOOb TPyOONpoBoaa;

.3 pacyeTsl:
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BNUAHUA TemnepaTypbl U APYrux BHELWHWX YCNOBUW Ha OaBMneHwe, BKIYas OLEHKY
YYBCTBUTENBHOCTM TeMMepaTtypbl UCMNbITATENbHOM Cpedbl K M3MEHEHUsIM TemnepaTypbl
MOPCKOW BOAbI;

TEOPETMYECKON AnarpaMmbl «JaBrieHne — 00 beEMY.

8.6.3 Mepbl 6e3onacHocTy.

Mecto npoBegeHust ucCnbiTaHUM LOMKHO ObiTb 0003Ha4YeHO npegynpeanTenbHLIMN
3Hakamu, 4Tobbl NpPenoTBpaTUTb HECaHKLUMOHMPOBAHHbLIA LOCTYN MepcoHana BO BpeMsi
NpoBeAeHNs UCNbITaHUN HA rEPMETUYHOCTD.

8.6.4 UcnbiTaHMsA Ha NPOYHOCTb.

McnbiTaHne TpybonpoBOOOB [LaBMEHMEM Ha MNPOYHOCTb MPOBOAUTCHA ANsi MPOBEPKU
BO3MOXHOCTM paboTbl TpybonpoBoaa npu pabovem fgaBneHun ¢ onpeaeneHHbIM 3anacoMm.
MuHuManbHoe AaBneHue npu rmapocTaTUYECKUX UCMbITAHUSIX Ha MPOYHOCTb OOMMKHO ObiTh
B 1,25 pasa 6onbLue pac4yeTHOro AaBfeHus.

Mpun rmgpocTaTU4ecKMX NCMNbITaHUSIX HA MPOYHOCTL CyMMapHble HanpshkeHus B Tpybe He
AOIKHbI npesbiwaTtb 0,95 oT npegena TekydecTn metanna Tpyb npu TonNwmHe CTeHKM TpyObl
C y4eTOM OTPULATENBHOIO JOMYyCKa Ha €€ BESTNYUNHY.

CkopocTb nogbema/cbpoca aaBrneHns B TpyoonpoBoae Npu UCMbITAHUN OOIMKHA ObITb HE
oonee 0,1 MlMa/MuH, Npyu OOCTWXKEHUN BeNWYMHbLI AaBneHus, paBHon 0,9 mchbiTaTenbHOro
OaBINEeHUs1, CKOPOCTb NogbeMa AaBreHust AoMkHa ObiTb CHkeHa 0o 0,01 MlMNa/muH.

Bpemsi Bbligepku TpybonpoBoda nog ucnoitatenbHbIM AaBneHnem (6e3 yueta BpeMeHun
HarHeTaHnsa n/unu cbpoca AaBneHus, a Takke BbiAEPXKKN AN BblpaBHMBaAHWS TeMNepaTypbl 1
OaBneHus) AOMKHO COCTaBNATb HE MeHee 12 u.

TpybonpoBog cuMTaeTcs BblOEPXaBLUMM WUCMbITAHWME Ha MPOYHOCTb, €CINM 3a nepuog
ucnblTaHUs NageHne OaBneHust cocTaBnsieT He 6onee 1 % npu HenpepbIBHOM MOHUTOPUHTE
BENUYMHBI AaBMNEHNS N TeMNepaTypbl UMK X OUCKPETHbIX 3aMepax vyepes Kaxable 15 MuH.

8.6.5 UcnbiTaHnA Ha repMeTUYHOCTbD.

McnbiTaHns Ha repmMeTUMYHOCTb MNOABOAHOrO TpybonpoBoga npoBOAATCS nocre
UCMbITAHUA Ha MPOYHOCTb MYTEM CHWXEHUS UCMbITAaTENbHOMO OaBfEHUS OO BENUYUHBI,
npesbiwakmwen pacdetHoe pasneHne B 1,10 pas. [MpoaoormKUTENbHOCTL NpoBeaAeHUS
NCMbITAHUIN Ha TEPMETUYHOCTb ONpeaensieTcs BpeMeHeM, HeobxoanmbIM A4St OCMOTpa BCEW
Tpaccbl Tpybonposoga WU UCNbITBIBAEMOrO Yy4yacTka, NPOOOSHKUTENBHOCTb MCMbITAHUN
OOImKHa BbITb He MeHee 12 4 Be3 yyeTa BpeMeHu HarHeTaHus u/mnu cbpoca gasneHus, a
TaKke BblOEPXKM ANS BblpaBHUBAHUA TeMNepaTypbl 1 AaBAEHUS.

Tpybonposog cunTaeTcs BbiAepKaBLUMM UCMbITAHWE HA repMETUYHOCTb, €CNK 3a Nepuog,
UcnbiTaHUA He OBHapYXXeHbl YTEYKN, a U3MEHEHNE OaBneHus coctaenseT He 6onee +0,2 %
npy HeNpepbIBHOM MOHUTOPUHIE BENMYMHBLI OABMNEHUS U TeMNepaTypbl NN UX OUCKPETHbIX
3amepax 4vepes3 kaxable 15 MuH. Npu konebaHnax TemnepaTypbl OKpyXalollen cpegbl U
YPOBHS MOPsi BO BpeMs UCMNbITaHWA AOMycKaeTcs n3MeHeHne gasneHunsa B Tpybonposoae 4o
+0,4 %.

8.6.6 UcnbiTaTenbHasa cpeaa.

McnbiTatenbHoOn cpedoi ob6bLIMHO ABNsSieTca npodunbTpOBaHHas nNpecHas Boda Wnuv
npodunbTpoBaHHas Mopckas BoAda, KOTopble MOryT MOABEPrHyTbCS XMMUYeCcKon obpaboTke
ANA NpefoTBpaLleHnsa BHYTPEHHE Koppo3umn Tpybonposoaa.

8.6.7 3anonHeHue TpybonpoBoaa u cosgaHue M3bbITOYHOro faBleHUs.

8.6.7.1 Bo Bpems 3anofnHeHnsa UCMbITbIBAEMOro y4acTka HEOOXOANMO NPUHATH MepbI
NPeAOCTOPOXHOCTU, YTOObI OrpaHNYnTbL HanMyune BO34YLUHbIX Ny3bipen 40 BenuyuHbl 0,2 %
obLero oobema 3anonHeHus.

8.6.7.2 [Ilpn Bcex cnocobax WCNbITaHUA Ha MPOYHOCTb M TFEepPMETUYHOCTb Afis
N3MepPEHNa AaBreHnsa OOSMKHbI MPUMEHATBCS MOBEPEHHble OMCTaHUMOHHbIE Npubopbl nnm
MaHOMETpPbI C NPeaesioMm n3amMepeHusi, paeHboiM 1,25 ncnbiTaTtenbHOro AaBreHNS, N KNaccoMm
TOYHOCTU He Huxe 1.
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8.6.7.3 3amepbl BO3OYLUHbIX My3bIpEN HA UCMbLITLIBAEMOM y4acTKe BbINOMHANTCA BO
BpeMsi NepBoOHa4YaribHOro Co3gaHus U3bbITOYHOro AaBneHus. ATo MOXET ObiTb caenaHo no
anarpamme «gaefneHne — oO6bemM», OCHOBAHHOW Ha BeSNIMYMHAX gaBneHust n obbema,
M3MepPEHHbLIX B NpoLEecce NOBbIWEHNS AaBEHUA.

8.6.8 KoHcepBauusa ncnbitbiBaeMoro y4yacTtka.

[na npegoTBpaweHns BHYTPEHHEN KOPPO3UM HeobXOAMMO MPOM3BECTM KOHCEpBaLMIO
UCMbITbIBAEMOrO y4yacTka Mocre WCMbiTaHUA Mo4 AaBneHuem. Ans 9TuMx uenerm MOXHO
NCNoNb30BaTbh UHEPTHbIN a3 U MHrMOMpPOBaHHYO BOAY.

8.6.9 YpaneHue ncnbitTatenbHOM cpeabl U OCYLUKa.

Cbpoc WHrMbUpoBaHHOW WCMbITATENBHOW BOAbI UMW €€ yTUnM3auusi oSmkeH ObiTb
cornacoBaH C HauuMoOHanbHbIM OpraHom Hagsopa. Ecnm  Tpebyetcs ocywka Aans
npeaoTBpaLLleHns BHYTPEHHEN Koppo3uum wunu obpasoBaHust rMapaTtoB, TO noapobHoe
onucaHue npoueaypbl 4OMMKHO 6bITh NpeacTaBneHo B Pernctp anst ogobpexus.
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9 TEXHUYECKOE OBCITYXXUBAHUE U PEMOHT

9.1 TEXHUWYECKOE OBCITYXXUBAHUE

9.1.1 OOLwme nonoXxeHus.

9.1.1.1 bBes3onacHoCTb, 3(P(PEKTUBHOCTb M HAOEKHOCTb 3JKCMnyaTaumm MOPCKOro
noasogHoro TpybonpoBoga AofmkHa obecnevvBaTbCsl pernameHTUPOBAHHOW CUCTEMOM
TEeXHU4eckoro obcnyxuneaHust TpybonpoBsoaa, kotopas paspabaTbiBaeTcs ee BlagenbuemM Ha
OCHOBaHuMM TpeboBaHUN HaA30pPHbLIX OpraHoB, CTAHAAPTOB MPeanpusaTUi, K KOTOPbIM
npuyHagnexuT snageney Tpybonposoaa, un tpeéosanni MNpasun MIT.

9.1.1.2 TexHun4yeckoe obcnyxmnBaHne 0ObEKTOB MOPCKOro NogBOAHOrO TpybonpoBoaa
OOJSMKHO BKIIOYATb:

nepuoamyeckne oCMoTpbl Tpacchl TpybonpoBoaa;

npubopHble obcnegoBaHua Tpaccbl TpybonpoBoga w cobGcTBeHHO TpybonpoBoaa
(oedekraums Tpybonposoaa);

NeproLMNYECKNIA KOHTPOMNb COCTOSIHUSE OGBEKTOB 1 cUCTEM Tpybonpoeoaa;

rmapaBnmMyeckme ucnbitTaHmsa TpybonpoBoaa;

PEMOHTHbIE U PEMOHTHO-NpodunakTnyeckne paboTtbl, B TOM YUCIE NMOCHEe BO3MOXHOMO
BO34ENCTBUS CrydanHbIX 1 0COOLIX (aBapUNHbBIX) Harpy3oK.

9.1.1.3 [wnapaBnu4yeckue ncnbiTaHNSA npoBoasATCs nocne pPEMOHTOB,
nepeobopyaoBaHNS M UCTEYEHUSA pacYeTHOro cpoka akcnnyaTauun TpybonpoBoaa, a Takke
npy HenpoBeAeHUN (HeNonHOM npoBeaeHun) aedekTaumm Npu Nepuogudecknx 0CMoTpax 1
obcnenoBaHUNAX.

9.1.1.4 TllepnogunyeckMin KOHTPOIb COCTOSIHUSI OOBLEKTOB M cucTem TpybonpoBoaa
OOJMKEH NPOBOANTLCSA B OTHOLLEHUMN:

Tpacchl TpybonpoBoAaa;

Tpy6 1 Ux coeanHeHun;

KaTo4HON/MPOTEKTOPHON 3aLmTbl, 6annacTMpoBKN 1 U30MALUNK;

3anopHon apmaTypbl;

CUCTEM aBTOMaTU3aALMN U CUrHaNM3auum;

dnaHueBbIX COEAUHEHNI;

CTOSIKOB U BbIXOOOB TPyOONpoBOAOB Ha Geper.

9.1.1.5 VYvactne Peructpa B nepuognyveckmx ocMoTpax W  obcnegoBaHUAX
onpeaenseTcss KayeCTBOM TEeXHUYECKOro obcnyxmBaHusi TpybonpoBOAHOW TPaHCMOPTHOW
CUCTEMbl ee BrnagernbueMm 1 ABAseTcs HeoOXOAMMbIM YCNOBMEM MNOATBEPXKAEHMSA Kracca
Pernctpa ans nogsoaHoro Tpybonposoaa.

9.1.1.6 PernameHTbl  TexHuyeckoro  obcnyxumBaHMa  OObLEKTOB  MOABOLHOMO
TpybonpoBoaa, Bxoaawmx B HomeHknatypy o6beKTOB TexHM4eckoro HabnoaeHusa Pernctpa
3a Mopckumn nogsoaHbiMu TpybonposBogamu (cm. 1.6 PykoBogctsa MIIT), noanexat
opobpeHnto Pernctpom.

9.1.1.7 Jltobble U3MEHeHMs B pernameHTax TEXHUYECcKoro obcnyXmBaHus OOBHLEKTOB
noaBoAHbIX TpybonpoBoaos, ykasaHHbix B 9.1.1.6, B TOM 4ucne nobbix BuOaax pemoHTa
OOIMKHbI ObITb cornacoBaHbl ¢ Perncrpom.

9.1.2 PernameHT ocMOTpPOB 1 06cneaoBaHuUn.

Bnageney nogsogHonM TpyGONPOBOAHOW TPAHCMOPTHOW CUCTEMbI yCTaHaBnvBaeT
NnopsidioOK  OCMOTPOB, OOCNeAOBaHU W perfiaMeHT  TEXHWYECKOro  OBCnyXuBaHWS
TpybonpoBoaa C ykasaHMeM NepuMoLMYHOCTM M COCTaBa WX BbINOSHEHMS, BKOYasi obbem
HayanbHbIX, NepuoanYeckux, crneumanbHbiX OCMOTPOB W obcrnegoBaHui M cnocobbl nX
nposefeHnsa (BHyTpuUTpybHas AuarHocTvka, W3MEepeHWe BHELWHUX [edEeKTOB U T.4.).
PekomeHgyeTcsa rapMoHM3MpoOBaTb CUCTEMY OCMOTPOB M obcnefoBaHun Briagenbua
TpybonpoBoga C CUCTEMOM NEPUOANYECKUX OCBMAETENbCTBOBaHMM Peructpa (cm. 1.4
HacTosawen vyactu MNpasun MMT u pasa. 4 Pykosoactaa MIT).
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[OKyMEeHT, oTpaxaroLLmii 3TU NONOXEHWs, NpeacTaBnsaeTcs B Pernctp Ha paccMoTpeHme
00 NPUHATUSA NOABOAHOrO TpybonpoBoda B aKChyaTauuio.

9.1.3 Mepnognyeckne ocMoTpbl N 06cnenoBaHus.

9.1.3.1 B npouecce akcnnyataumm NOABOAHON TpPyOGONPOBOLHOW TPaHCMOPTHOWN
CUCTEMbI AOMKHbI MPOBOANTLCS NEPUOANYECKME OCMOTPbLI U 0bcrneaoBaHns. VX BbINONHEHWe
saBnsieTcsl 00A3aHHOCTLIO BRagenbua, KOTopbi 06s13aH yBegomnaTb Permctp o cpokax,
MeTogax n obbemax koHTpons. OcMoTpbl 1 06cnegoBaHNS OOMKHbI OCYLLECTBIATLCA MOA4
HabnoaeHnem nHcnekTopa Pernctpa npmMsHaHHon Pernctpom opraHusauuen no npoBeaeHuio
NogBOOHbIX OCBUOETENbCTBOBAHUN W/MNWU  BHYTPUTPYOHOM  OWMArHOCTMKM  NOABOAHOIO
TpybonpoBoda B cOOTBETCTBUM C TpeboBaHuammn 1.9 Pykosogctea MIMT.

9.1.3.2 OcHoBHble TpeboBaHUA K OCMOTpaM M 00cCnegoBaHUsSIM, U OLEHKe WX
pesynbTaToB npeactasneHsl B 9.1.4 n 9.1.5.

9.1.3.3 CpoKkM NepMoanyeckmx 0OCMOTPOB 1 06CNegoBaHUM U COCTaB KOHTPOMPYEMbIX
napamMeTpoB Mpu MX NPOBESEHUU criedyeT ycTaHaBnvBaTb B cooTBeTCcTBUM C 4.1.2 n 4.1.4
Pykosogctea MIT. lNpyn 3TOM HeobGXOAMMO YyuuTbiBaTb OENCTBUTENbHOE TEeXHUYecKoe
COCTOSIHME NOOBOAHOrO TpybonpoBoga W BO3MOXHOCTb MOBPEXAEHUA MNOOBOLHOIO
TpybonpoBoda Mnocre 9KCTPeEMaribHbIX MPUPOAHbLIX WM TEXHOrEHHbIX BO34ENCTBUN
(3emneTpsiceHni, LUTOPMOB, 3adPUKCMPOBAHHBLIX BO3AENCTBMIN PbIGONPOMBICITOBLIX OPYAMA U T.4.).

9.14 Cpoku nepnogmnyeckux oCMOTpPOB U o6crneaoBaHUN.

Mpyn HasHayeHMM CpPOKOB NPOBEAEHUS NEpPUognNyeckux OCMOTPOB M obcrenoBaHui
HeobxoanMO yunTbiBaTh:

NPOrHO3npyemble BESNNYMHbI KOPPO3NOHHOIO N 3PO3NOHHOIO N3HOCOB TPYO M BO3MOXHYHO
Aerpagaumio MexaHM4eckux CBOMCTB MaTepuarna B NpoLecce MHOToNeTHEN 3KCcnyaTaunm;

HanuMune akTUBHbIX NMUTOANHAMMYECKUX NPOLLECCOB MOPCKOrO rPyHTa;

Hanuune ABNeHUN HaHoca/pasmbiBa 1 eJ0BOM aK3apaLym MOPCKOro rpyHTa, B TOM Ymchne
B panoHe 6eperoBoro nepexoga Tpybonposoaa;

N3MEHYNBOCTb NMOPOMETEOPOSIOINMYECKMX NAapaMeTpOB akBaTOpUH;

pesynbTaTbl NpeablayLmx OCMOTPOB U obcnegoBaHmii.

Mepunogundeckne ocmoTpbl M 0bOcregoBaHus crnegyeT MpoBOAMTbL OAMH pa3 B rog no
cornacoBaHHoMy C Pernctpom pernameHTy, npu 3TOM crieqyeT pyKOBOACTBOBATbCHA
TpeboBaHuamu 4.1.4 PykoBoactea MIT.

B cnyyae akcTpemarnbHbIX NPUPOAHbBIX UKW TEXHOTEHHbIX BO34EWCTBUA Ha NOABOOHbLIN
TpybonpoBod OO0MKHbI OblTb NPedyCMOTPEHbI BHEMMAHOBLIE OCMOTPbI M 00CcregoBaHus, a
Takke HeoOXoaMMbI PEMOHT, 06bEM KOTOPbIX COrfiacoBbiBaeTcs ¢ Pernctpom.

9.1.5 CocTtaB nepuognyeckmx ocCMoTpoB U o6cnegoBaHNN.

9.1.5.1 [Ona OUEeHKM TEXHUYECKOro COCTosHUA WU obecnevyeHns OanbHewnLlen
GesonacHon akcnnyatauuMm noaBogHoro TpybonpoBoaa, a Takke And nNiaHUMpoBaHUS
TEXHUYECKOro obcnyxmBaHus nepuogudeckne OCcMOTpbl M 0BCrnegoBaHMs  OOSMKHbI
npegycMmaTtpueaTh criegyrowme suabl paborT:

obuwiee obcrnegoBaHme Tpacchl NOABOAHOrO TpybonpoBoda, B TOM 4YMche onpeneneHme
NPOCTPaHCTBEHHOIO MONOXeHNa TpybonpoBoga W NPOTSHKEHHOCTU €ro MNpOoBMCAOLLNX
Y4aCTKOB;

onpegeneHne 3almTHOro cnos rpyHTa (4nsa 3arnybneHHbix NogBOAHbIX Tpyb6onpoBoaoB);

KOHTPOIb COCTOSIHUSI aHTUKOPPO3MOHHLIX MOKPbLITUIA;

KOHTPOSb COCTOSAHUA 6annacTUpoBKY;

BHYTpUTPYOHasa AnarHocTuka n BHeLHee nogsoaHoe obenenosaHme Tpyb No BbIABIEHUIO
aedekToB (aedekraums);

KOHTPOSb COCTOSIHUS apMaTypbl;

KOHTPOSb COCTOSAHMSA KaTOAHOW/MPOTEKTOPHOWN 3aLLMUThI;

KOHTpONb paboTbl CUCTEM aBTOMaTM3aUMM N CUTHANU3aLUmm.

CoctaB napameTpoB NOABOAHLIX TPyOOMpPOBOLOB, BbISABNSEMbIX B XOAE YKa3aHHbIX
paboT, JormKkeH cooTBeTCTBOBAThL TpeboBaHuam 4.1.2 n 4.1.3 PykosoacTtea MIT.
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9.1.5.2 [pu neprogu4ecknx oCMOTpax CTOSIKOB AOMNOMHUTENBHO K BbiLLENepe4mcrieHHOMY
B 9.1.5.1 BbINOSIHAIOTCA:

OCMOTP 3aXUMHbIX N KPENALLNX 3NTIEMEHTOB;

OCMOTpP COCTOSIHUS (brnaHUEBbLIX COEANHEHWUI;

OLeHKa cTerneHn obpactaHms MOPCKUMUN OpraHM3mMamu.

9.1.5.3 OueHka TexHMYecKoro COCTOAHUA apmaTypbl MOABOAHLIX TpybonpoBoaoB
OOMKHa npegycMaTpuBaTh:

NpoBepPKy paboTbl ANCTAHLMOHHbBIX NMPUBOAOB;

aedektaumio onaHues U getanen Kpenexa,

nedektaumio Kopnycos apmaTypbl;

aedektaunio 3anopHbIX N YNIIOTHUTENbHbIX 3N1EMEHTOB.

9.1.6 MpeacTaBneHune pe3ynbTaTtoB nepuoanyecknx OCMOTpPOB 7]
obcnepoBaHuM.

9.1.6.1 Bnapgeney nogsogHoro TpybonpoBoaa ob6s3aH npepctaenaTb B Permctp Ha
paccMoTpeHne pesynbTaTbl Nepuoanveckmx OCMOTPOB W obcreoBaHuiA, BbIMOSTHEHHbIE
B CPOKM U B cOocTaBe, ykasaHHble B 9.1.4 1 9.1.5.

9.1.6.2 Bnageney nogsogHoro TpybonpoBoda AOIMKEH PEMMCTPUPOBATL U YYMTbIBATb
ohopMIIEHHbIE pe3ynbTaTbl NEepuoanveckmx OCMOTPOB M obcnenoBaHW B TEYEHME BCEro
CpoKa akcnnyatauumn Tpybonposoga.

9.1.7 MoaepHusaums.

IMpoekT mMopepHM3aumMM CyLLECTBYIOWEN TPaHCMOPTHOM CUCTEMbI LOMMKEH MNOMy4YuTb
onobpeHne Peructpa. Bca OokymeHTaums C pacdeTamMy U MOSICHEHWSIMM JOSMKHA ObiTb
npegcraeneHa B Pernctp Ha paccmoTpeHne OO Havana paboT no MoaepHM3aumm wu
coaepxaTb criegyroLyto nHdopmMmauuio:

NPOEKT MoaepHU3aLuunu;

OLIEHKY BIMSAHUSA OKpYXKatloLLen cpeabl Npu NpoBeAeHNN MOgEPHU3ALMNM;

nepeveHb 060pyaoBaHMS ANS BbINOJTHEHUS MOAEPHN3ALNN;

KOHTPOMb KayecTBa 1 KpUTEPUM MPUEMKMN.
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9.2 PEMOHT NOABOAHBLIX TPYBOMNPOBOOOB

9.2.1 TepMuHBbI 1 onpeaeneHus.

B HacToswem pasgene npuHATHI cnegyroLmne onpegeneHuns.

HedeKkT — kaxgoe OTAenbHOE HEeCOOTBETCTBME KOHCTPYKUMM TpybonpoBoga u ero
Tpaccbl TpeboaHuam [paBun MIT, opobpeHHbix PC  nNpoekTHOM [OoKyMeHTauuwu,
oTpacrneBblx CTaH4APTOB U CTaHAAPTOB NpeanpuaTUS-Bnagensua/oneparopa Tpybonposoaa.

JedekTHasa cekUUs — CeKUMs, Kak NpaBunio, paBHas AnvHe TpyObl, cogepxallas
oauH unu 6onee aedekToB, NOANEXALUNX PEMOHTY.

TunoBon pedekT — Bug gedekroB TpybonpoBoga, ANnsl YyCTpaAHEHUs] KOTOPbIX
TpebyeTcs npoBegeHne PEMOHTHbLIX paboT (MeTo4 peMOHTa) O4HOro Tuna.

MpoekT npomussoacTtea pabot (MNMP) no pemoHTy MIT — TexHuyeckas
OOKYMEHTaUmMs, B KOTOPON COAepXKaTCs peLleHns no opraHuM3auum u tTexHonorum paboT no
pemoHTy MIT, cocTaBy ncnonb3yemoro o6opyaoBaHusi U NOTPEOHLIX MaTeprarnoB, KOHTPOIO
n npuemke pabor.

PeMOHT — pemMOHT yyacTkoB TpybonpoBOAOB C oOnacHbIMW W/WMNK NOTEHUMaNbHO
onacHbiMn gedektammn TpybonpoBoga M ero Tpacchl, BbisBNEHHbIMU Npu obcrnegosaHuu, a
TaKke BOCCTAHOBMIEHNE U30SALUNOHHBIX U 6annacTHOro NOKPbITUN.

ABapninHO-BOCCTAHOBUTENbHLIN pPeMOHT — paboTel No BbiBOOAY W3
npegenbHoro (HepaboTocnocoOHOro) TEXHUYECKOTO COCTOSIHUA, YCTPaHEHUIO MOCNeACTBUN
OTKasa TpybonpoBoa 1 BbIHYXOEHHOro NpekpalLleHns TPpaHCNopTMPOBaHMSA Cpedbl, a Takke
paboTbl NO NpefoTBpaLLeHnto obpasoBaHms yKka3aHHbIX 0TKa3oB Tpybonposoaa.

KanumtanbHblW peMOHT noaBogHoro TpybonpoBoga -— paboThl,
BbINONHAEMble ONS NpuBeAeHuss TpybonposBoga B MCMPaBHOE COCTOSIHWE C 3aMEHOW Wnu
BOCCTaHOBIIEHMEM ITHOObIX €ro COCTaBHbIX YaCTeMN.

MnaHoBO-npeaynpeaonTEenbHbIA PEMOHT noaBoaHoro Tpybonposopa —
nnaHosble paboTbl MO npegoTBpaleHnto obpasoBaHUs W YCTPaHEHUIO  OTAENbHbIX
HencnpaBHOCTEN aneMeHTOB Tpybonposoaa, BbINOMHAEMbIE, Kak NpaBuiio, Npu UcnpaBHOM
TEXHUYECKOM COCTOSAHUM.

Tekywnn peMOHT nogBogHoro Tpyb6onpoBoga — MWHUMManbHO
HeobxoauMbIN NO OObEMY M COAEPXaHMIO BUO PEMOHTA, 3aknoyarowmncs B pabotax no
NpeAoTBpaLLEHMNIO NPEXAEBPEMEHHOIO N3HOCA, YCTPAHEHUIO HE3HAYNTENbHbBIX MOBPEXAEHUI
N HencnpaBHOCTEWN, He BbIBOAALLMX TpybonpoBoa n3 paboTocnocobHOro COCTOSIHUSA.

PeMOHTHasa KOHCTPYKLUMWSA — KOHCTPYKUMS, yCTAaHOBMNEHHasA Ha TpybonpoBoae ans
pemMoHTa AedeKkToB U BOCCTaHOBEHNA paboTtocnocobHocTu Tpybonposoaa.

TexHundyeckoe cocTtoaHue MIIT — coctoaHne Tpybonposona B OnpeaeneHHbIn
MOMEHT BpEeMEeHW U1 TNpu ONpPedeneHHbIX YCIOBUSX BHELWIHEW cpedbl, KoTopoe
XapakTepusyeTcs COBOKYMHOCTLIO MapamMeTpoB, YCTaHOBreHHblx [lpaBunamu  MIT,
on06peHHbIMM PC npoekTHOWM fOKyMeHTauuen, otTpacnesbiMyi CTaH4apTaMn U ctaHaapTaMum
npeanpuaTusi-BNagensLa/onepartopa Tpybonposoaa.

McnpaBHoe cocTtoaHuMe MIIT — TexHM4eckoe COCTOsIHME, MpU KOTOPOM BCe
napameTpbl MNOABOAHOrO TpybonpoBoga cooTBeTCcTBYOT TpeboBaHusam [lpasun MIT,
ogobpeHHbix PC nNpoekTHOM AOKYMEeHTauuu, OoTpacreBbiX CTaHOApTOB W CTaH4apToB
npeanpuaTusi-BNagensLa/oneparopa Tpybonposoaa.

MpepenbHoe (HepaboTtocnocobHoe/aBapunHoe) coctodaHme MMNT —
TEXHMYECKOE COCTOsiIHME, MpuM KOTOPOM 3KChnyatauus noaBogHoro TpybonpoBoaa
HegonycTuma unun HeuenecoobpasHa.

Pa6otocnocobHoe coctoaHme MIT — TexHn4yeckoe COCTOSAHNE, MPU KOTOPOM
noaBOAHbLIN TpybONpoBO4 HEe COOTBETCTBYeT XOTA Obl OAHOMY napamMeTpy MCMNpaBHOro
TEXHMYECKOro COCTOSIHUS.

TunoBonW MeTOA peMOHTa — MeTO4 pPeMOoHTa And ycTpaHeHus OedeKkToB
TpybonpoBoda ogHoro tuna.



lpasuna knaccugukayuu u NOcmMpouUKU MOPCKUX MOA80OHbLIX Mpyborpogodos (Yacmeb 1)

175

WnudoBka — MeToa pPeMOHTa, 3akNiyaloWMACa B CHATUM CrOS MeTanna B 30He
nedekrta nytem LWIMGoOBaHNA U BOCCTAHOBIIEHUS MMAaBHON (POPMbl MOBEPXHOCTU CTEHKMU
Tpy6bl.

9.2.2 O6Lwwue NnonoxeHus.

9.2.2.1 Jlwobon pemoHT, 3aTparmBarowmn obbektbl MIT, KoTopble YyKasaHbl
B HomeHknaTtype oO6bekToB TexHuyeckoro HabniogeHuss PC 3a MIT (cm. T1abn. 1.6.1
PykoBogctea MIIT), HeobxoaMmo BLINOMHATL B COOTBETCTBMM C 0gobpeHHon PC
TEXHWYECKOW [OOKyMEHTauuewn, cogepxallier onucaHus U TexHuyeckne TpeboBaHua no
BbINMOMIHEHMIO PEMOHTHbIX onepauuin, 1 nog TexHn4yeckum HabnogeHnem PC.

9.2.2.2 [nA OUEeHKNM TexHUYeckoro cocTosHua u obecnedyeHnss panbHewnwen
GesonacHon akcnnyataumm MIMT, a Takke ANS  NNAHUPOBAHUA WX  TEXHUYECKOro
o6CnyXMBaHMA M pPeMOHTa AOMKHbI MPOBOAUTBLCA MX MEPUOAUYECKME BHELUHWE OCMOTPbI
(ocBnpeTenbcTBOBaHNA) U BHYTPUTPYOHasa anarHoctuka — cm. 4.1.1 Pykosogctea MIT.

9.2.2.3 [lo cpokam M NepuMoaMYHOCTM MNPOBEAEHUSI PEMOHTbI MOAPA3AENsOTCA Ha
nnaHoBble, CPOYHbIE N aBapUMNHBbIE.

B cBoto ovepenb, NaHOBbIN PEMOHT pasdensieTcs Ha TEeKyLWMA U KanuTanbHbln. PeMoHT
MMT (nnaHoBbIW, CPOYHbLIN, aBaPUMHBINA) OOIPKEH MPOBOAMTLCS HA OCHOBE pPe3ynbTaToB €ro
KOMMSEKCHbIX OCBUAETENbCTBOBAHMI U OMArHOCTMpOBaHUs (aedektaumm), BbINOMHAEMbIX
B cootBeTCcTBMM C 4.1.2 n 4.1.3 PykoBogcTtea MIT.

9.2.2.4 Tllepuoagnyeckune OCBUAETENBCTBOBAHUA [JOIMKHbI COOTBETCTBOBATb
TpeboBaHuam 4.1.4 PykosBoactBa MIT. CoctaB napameTpoB TEXHMYECKOro COCTOSHUS
noaBOA4HbLIX  TPyOONPOBOA4OB, BbLISBMASIEMbIX B XO4E€  yKa3aHHbIX  paboT,  [ormkeH
cooTBeTcTBOBaTbL TpeboBaHmsm 4.1.2 n 4.1.3 Pykosogctea MIT.

9.2.2.5 [lo pesynbTtaTtam OCBMAETENbCTBOBAHUA WU ANArHOCTUPOBAHUSA LOMKHO ObiTb
OCYLLECTBIIEHO crneayoLlee:

YTOYHEHME NapameTpoOB N MECTOMNONOXEHU AedeKTHOro yyacTtka TpybonpoBoaa;

nnaHvpoBaHve  MeponpusTuin  nNo  obecnedveHuto  6e3onacHom  aKkcnnyaTauum
TpybonpoBoaa;

aHanu3 n oueHKa pUCKOB;

BbIOOp BMaa 1 cnocoba peMOHTa;

OLIEHKa TEXHNYECKOro COCTOAHNA Tpybonposoaa 40 M Nocne PEMOHTHbIX paboT.

9.2.2.6 OpraHusaums, akcnnyaTupylowas nogBogHbin TpybonpoBod, ocylecTBhseT
BbIOOp BMaa n cnocoba peMoHTa Ha OCHOBAHWUN CIieayHoLLEro:

pe3ynbTaToB BHYTPUTPYOHOW WM HapyXHOW AMarHOCTUKM nopBogHoro Tpybonposoaa
(c y4eToM MOrpeLuHoCT U3MEPEHNIA, AaHHbIX NO B3aMMHOMY PacrofioKeHUI0 AedEKTOB, UX
pasmepam 1 cyMMapHoMy obbemy);

NMPOBEPKM MNPOYHOCTU AeEKTHbIX CEeKuMri Wuwunu pacyeToB npenernbHoro cpoka
©es3onacHom akcnnyataumm nNo pesynbTatam AuarHoCTUPOBaHUS;

NPOCTPAHCTBEHHOMO NMOMOXEHNA NogBOAHOro TpybonpoBoaa, Hanuyuus MecTt ObHaXeHun
N NPOBUCaHWUI;

Hann4yns, COCTOAHMS U NapaMeTpoB PaboTbl CPEACTB ANEKTPOXUMNYECKON 3aLUUTh;

COCTOSIHUA MOKPbITUI 1 BanNacTUPOBKY;

pe3ynbTaToB MNPOBEAEHHbIX paHEe pPEMOHTOB, Y4YUTbiBasi YCTaHOBIMIEHHblIE paHee
PEMOHTHbIE KOHCTPYKLMU;

AaHHbIX TEXHWYECKOro mnacnopTa NoAgBOAHOro TpybonpoBoga (gata MOCTPOWMKM, nycka
B aKcnnyaTauumto, pabodee gasneHune, ceptudukatbl Tpyd u 1.4.);

Apyrmx  daktopoB  (9KOHOMMYeckass  dP(EKTUBHOCTb, Hannume HeobxoauMbIX
MaTtepuanbHO-TEXHUYECKUX PECYPCOB, MIOACKUX N TEXHONOMMYECKUX PECYPCOB).

9.2.2.7 Bwug " crnocob nposeaeHna PEMOHTHBIX pabor, a Takke
KOHCTPYKTOPCKO-TEXHOSTOrMYeCcKkasa AOKYMEHTaLms, paspaboTaHHas ons ero ocyecTBneHns
(cm. 9.2.5), pormkHbl 6bITb 0006peHsl PC.
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9.2.2.8 3anpewaeTca BbINOfIHEHME paboOT Mo PEMOHTY AedeKkToB, B TOM 4ucrne
YCTPaHEHUIO HedoMnyCTMMbIX CBOOOOHbIX MpoOneToB (NPOBMCaAHUK) W oOrofieHun, 6e3
pa3paboTkyn COOTBETCTBYIOLLEN TEXHUYECKOM OOKyMEHTauun, onpegenstouwen 6esonacHble,
KayeCTBEHHbIE W paunoHarnbHble CnocoObl BbINOMIHEHWUS TEXHOMOIMYECKUX onepauui npu
peMoHTe.

9.2.2.9 TeKywunn PeMOHT, Kak MNpaBuSiO, BbLINOSTHAETCA COBMECTHO C TEXHUYECKUM
obcnyxunBaHmem nodBodHoro TpybonpoBoga Ha ocHoBaHum ogobpeHHoro PC pernameHTa
TEXHUYECKOW aKCnnyaTaumm unm JOKyMeHTa, ero 3aMeHsoLwero, 1 oTpacnesblix CTaH4apToB U
CTaHOapToB NpeanpusaTua-BnagensLua/onepartopa Tpybonposoaa.

9.2.2.10 TexHu4yeckoe HabnogeHne PC 3a npoBegeHMEM PEMOHTHbBIX paboT AOMKHO
cootBetcTBoBaTh 4.2.7 PykoBogctBa MIT. Kpome TOro, gomkHO ObITb nNpov3BeneHo
obs3aTtenbHoe ocBuaeTenbcTBoBaHne PC OTPEeMOHTUPOBAHHbBIX YYaCTKOB MOABOLHOMO
TpybonpoBoaa B paMkax bnvkanwiero cnegytowero nepmoamnyeckoro ocBnaeTenbCTBOBaHUS.

9.2.2.11 Kak npasuno, TexHu4yeckoe cocTtodaHne MIMT B npouecce akchnyaTauum
OLleHMBaETCS Kak:

NCNpaBHoOE;

paboTocnocobHoeE;

HepaboTocnocobHoe (NpeaenbHoe/aBapunHoe).

B cooTBeTCTBMM C MeXOyHapOAHbIMU W/UIIM HAUMOHaNbHbIMW CTaHOapTaMn, a Takke
oTpacrnesbiMM  CTaHgapTamMy W cTaHgapTamu  npegnpuatus-Bragensua/onepaTtopa
TpybonpoBoga, TexHudyeckoe coctoaHme MIMT no cornacoBaHunto ¢ PC  moxer
XapakTepu3oBaTbCsi GONbLUIMM KONMMYECTBOM YPOBHEW WM MOXeT ObiTb MCMonb3oBaHa
koHuenuus Integrity Management («ynpaBneHue UENOCTHOCTbIO») WM €€ aHarnor, 4To
AOMXKHO ObITb OTPAXXEHO B COOTBETCTBYIOLLIEN TEXHUYECKOW AOKyMeHTauun (cM. 9.2.5).

9.2.2.11.1 WcnpaBHOe TeXHMYEeCKOe COCTOAHWE — TexHu4eckoe cocTosiHue MIT,
NOCTPOEHHOro B cooTBeTCTBUM ¢ TpeboBaHuamu Mpasun MIMT, ogobpeHHbIx PC npoekTHOM
AOKYMeHTaumu, oTpacneBbIiX CTAHAAPTOB U CTaHAAPTOB NpeanpuaTUs-BnagensLa/oneparopa
Tpybonposoaa. MNpu aTom cnenyet yuuTbiBaTh pekomeHgaumm 4.3.8.1.5 yactu | «Mopckue
noasoaHble TpybonpoBoabl» No 0606LwweHno MHpopMmaumm 06 0BHapY>KEeHHbIX 4OMYCTUMbIX
AedekTax Ha BCex aTanax 3aBoACKOro M3roTOBMEHUS CTanbHbIX NpokaTa u Tpyo.

9.2.2.11.2 Tlpwn gocTmxeHnn paboTocnoCoHBHOro TEXHUYECKOIO COCTOAHNA Heobxoanma
pa3paboTka MeponpuaTUIA NO YCTPaHEHMIO BbISIBIIEHHbIX edeKTOB (MNaHNpOBaHME PEMOHTA)
C uenbto npusegeHna MIIT B ucnpaBHOE TexHUYecKoe cocTosiHMe. [o BbINOMHEHUS
nNaHMpyembIX PEMOHTHbIX paboT MoxeT noTpeboBaTbCA BBEOEHWE OrpaHUYeHun no
akcnnyatauum MIMT (Hanpymep, yMeHbLLeHne pabodero gaBneHus).

9.2.2.11.3 PaboTocnocobHoe TEXHNYECKOE COCTOSIHNE, KaK NpaBusio, Noapasgensercs
Ha ABa unun 6onee ypoBHeN, A51S KOTOPbIX HA OCHOBaHUKN ogobpeHHon PC akcnnyaTaunoHHOM
OOKyMeHTauun, BKNYad oOTpacnesBble cTaHgapTbl W CTaHgapTbl  NpeanpusTus-
Bnagenbua/onepatopa TpybonpoBoga, AOMmKHbl ObiTb onpefeneHbl COOTBETCTBYOLLME
YPOBHU AedeKkTHOCTM TpybonpoBoaa, oTpaxatolwme nepexogHble ctagmm OT UCNPaBHOMo A0
npeaenbHOro TEXHUYECKOro COCTosAHUA (CM., Hanpumep, T1abn. 9.2.3.8).

9.2.2.11.4 Bsogumblie gsa nnn 6onee ypoBHen paboTOCNOCOBHOrO COCTOAHUS AOSKHbI
onpeaenaTbes:

KONMMYECTBEHHBIMU XapaKkTepUCTUKaMN YPOBHEN OedeKTHOCTU (rpajaumen pasMepos
AO0NYyCTUMBIX OedeKTOB);

pacyeTHbIMK CpoKkaMu Be3onacHom akcnnyaTauum Tpybonposoaa ¢ aedekramu.

B nocnegHem cnydae pgna  coctaBa [OedeKTOB, AOMyCKalWMX  pacveTHoe
nporHo3upoBaHMe cpoka 6esonacHon  akcnnyataumm, ecnun B ogobpeHHon PC
3KCNyaTaumoHHON JOKYMEHTALMN He YKa3aHo MHOoe, cneayeTt NpuaepXueaTtbCs criegytoLen
rpagaumm pacdeTHbIX CpokoB 6e3onacHon akcnnyataumu: 6onee 5 net, ot 1 roga go 5 ner,
mMeHee 1 roga.
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9.2.2.11.5 HepabotocnocobHoe (npenenbHoe/aBapuiHoe) TEXHUYECKOE COCTOSIHME —
TexHuveckoe coctosHne MIT, onpepensiemoe TpeboBaHusimm MNpasun MIMT, ogobpeHHoro
PC npoekTta n/vnvu NnpyHATON HOPMaTUBHOM OOKYMEHTaLMW, NP KOTOPOM ero akcnnyaTaums
HegonyctTuma, — cMm. 9.2.2.12.1. NMpu 3TOM pacyeTHbIN Cpok BesonacHom akcnnyaTauum ans
cocTtaBa [edeKkToB, AONyCKalWMX pacdeTHOe MpOrHo3npoBaHne cpoka GesonacHom
akcnnyaTaumu, coctaenset 0 ner.

HanbHenwasn akcnnyatauusa BO3MOXHa TOMNbKO MOCre NpoBeAeHUs PEMOHTHbIX paboT.

9.2.2.11.6 Tlo cornacoBaHunio c¢ PC, ecnu wnHoe He Tpebyetrca oTpacneson
HOpMaTMBHOW  AOKYMeHTauuen wnM  cTaHgapToMm  Mpeanpuatus,  gonyckaeTtcs
B 3KCMNiyaTauMOHHON [OOKYMEHTauMuM HernocpeAcTBEHHO yKasblBaTb A1 TOr0 MU WHOrO
pasmepa pJedekta COOTBETCTBYIOLMA METOL4 PeEMOHTa U MNPUMEHSIEMYIO PEMOHTHYIO
KOHCTPYKLMIO.

9.2.2.12 [na kaxpgoro BBedeHHOro B akcnnyatauuio MIIT Ha OCHOBaHUM NPUHATOrO
paHXMPOBaHUA  YPOBHEW  TEXHUYECKOro  COCTOsiHMA B cooTtBeTcTBMM ¢ 9.2.2.11
onepaTop/BnageneL, JOMKeH:

A Ha3Ha4YUTb KPUTEPUN TEXHUYECKOIO COCTOSIHMUS COrfacHo ykasaHHou B 4.1.3.1.1
Pykosogctea MIT knaccudpukaumm pedpekro. lNpu aTOM npenenbHbiM  TEXHUYECKUM
COCTOSIHMEM crefyeT cuuTaTb MpeBblleHne XOoTs Obl MO OgHOMY napameTpy BenvuyuH
nedektoB, YykasaHHbix B 4.1.3.1.2 PykoBogctea MIMT w/vunn B ogobpeHHon PC
3KCMfyaTauMoOHHON OOKyMeHTauuwn, BKMYas oTpacrneBble CTaHAapTbl M CTaHAapThbl
npeanpuaTusi-BNagensLa/onepartopa TpybonpoBoaa;

.2 npegycMmoTpeTb TUMOBblE METOA4bl PeMOHTa corflacHo 9.2.3 Ans ycTpaHeHus
no6oro n3 TMNoB aedekTos, ykasaHHbIx B 9.2.3.3 — 9.2.3.7 n 4.1.3.1.2 PykoBogctea MIT;

.3 paspaboTaTb TUMNOBbIE TEXHOMOIMMN (TEXHONOrMYECKMEe KapTbl) ANst OCYLLECTBNEHNS
yKa3aHHbIX BblLLE PEMOHTHbIX PaboT C yka3aHMeM 3TanoB NPOBEAEHUSI KOHTPOA Ka4ecTBa;

.4 npuobpectn HeobGxoaumMoe ANt pPEMOHTa TexHorormdeckoe obopydoBaHue,
3anacHble 4YacTu, crneunanu3npoBaHHbIe PEMOHTHbIE KOHCTPYKUWUK (TEXHUYECKNe CpeacTsa),
HanpMMep PeMOHTHble MydpTbl, BHYTPUTPYOHbIE 3aTBOPLI TUNa Smart Plug n T.4., 1 npoBecTn
Heobxoaumyo NpodeccnoHarnbHy NOAroTOBKY NepcoHana (B YaCTHOCTU, CBAPLLMKN OOSMKHbI
ObiTb  aTTectoBaHbl PC B cooTtBetctBMM Cc 5.3.5 vactm | «Mopckue nogBogHbie
TpybonpoBoabI»);

.5  vmeTb crneumanuanpoBaHHbIE PEMOHTHbIE KOHCTPYKUMM (TEXHUYECKME cpencTtea),
Bxogswme B HomeHknaTypy TexHuyeckoro HabniogeHuss PC, ogobpeHHoro PC tuna un
nmetwowme cemagetensctea PC;

.6 npumeHATb ogobpeHHble PC TexHonormyeckne npoLeccbl CBapkM M CBapOYHble
mMaTepwansl;

.7 3aKnuUTb OOroBOPbl CO CNeuManv3MpoBaHHbIMW MOAPAOHBIMW OpraHn3aumsaMm
B LIeNsiX NpOBEAEHNS PEMOHTHBLIX paboT, ANs OCYLLECTBNEHNS KOTOPbIX NOAPSAYNKA AOMKHbI
ObITb NpoBepeHbl PC cornacHo 1.11 Pykosogctea MIMT.

9.2.2.13 PemoHTHble paboTbl Ha NOABOAHbLIX TpybonpoBoAax OCYLECTBASIOTCA
crneunanm3npoBaHHbIMU  NpeanpuaTuSMK, nveowmmmn CBUOETENbCTBO O COOTBETCTBUM
npeanpuatuns (CCI, coopma 7.1.27), BolgaHHoe PC.

9.2.2.14 [na npou3BOACTBa CBapO4YHbIX PabOT [OMNyCKalTCA CBapLUMKKW, MMetoLme
aencteytolee CBMaeTenbLCTBO O Agonycke ceapliuka (popma 7.1.30) B cootBeTcTBMM € 5.3.5
yactn | «Mopckne nogsogHble TpybonposoAbl». CBapoyHble MaTepuanbl U TEXHOMNOrMu
CBapKu A0MKHbI 6bITb 0406peHbl PC.

9.2.2.15 T[locne pemoHTa MOABOAHbIM TpybonpoBoa OOMKEH OblTb BOCCTAHOBMEH C
0DOCHOBaHMEM pacyeTHOro Cpoka 9KChflyaTauuMmM B COOTBETCTBMM C  MPOEKTHbIMM
TEXHUYECKNMUN TPeDOOBaAHMAMM K €ro KOHCTPYKLMM 1 pexXmnmam akcnnyatauumn. HeobxognmocTtb
B MPOBEAEHMM UCMbITAHUA JaBNEHNEM NOCIe peMOHTa LOMMKHAa pacCcMaTpmMBaTbCA B KAXO0M
OTAENbHOM Criydae C Y4eTOM CcocCTaBa MpPOBEAEHHbBIX PEMOHTHbIX paboT, BKMAYas
NPUMEHEHHbIE METOAbI HEPa3pYLLAOLLLEro KOHTPOIS.
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9.2.2.16 B cnyyvae 3HaunTenbHbIX 4edeKToB, KOTOPbIE MOMYT MPUBECTU K OFPaHNYEHUIO
pPeXumMoB  3KcnnyaTaumm  TpybonpoBoda  W/MMM  YMEHbLUEHUIO  PacYEeTHOro  CpokKa
aKcnnyaTaumm, COOTBETCTBYIOLLME pacyeTHble 000CHOBaHWS nognexat paccmoTperuto PC.

9.2.2.17 He ponyckaeTca nNpoM3BOACTBO PEMOHTHbIX paboT [0 OAHO3HAYHOro
onpegeneHna mecta pacrnonoxeHuna gedekra. OnpegeneHne mecta pacnonoxeHus gedekra
NpoBOAMTCA HA OCHOBaHWUW Cneayowmnx JaHHbIX:

pacnonoxeHve Mapkepos 4515 NpnbopoB BHYTPUTPYOHON ANArHOCTUKN;

pacnonoXeHne aHOA0B MPOTEKTOPHON 3alLnThbl (NPY HANUYUK);

pacnonoXeHue NpoAoSibHbIX 3aBOACKMX LUBOB MNPAMOLLOBHbLIX Tpy6 MIMT n cBapHbIX
CTbIKOBbIX cOegUHEHU TpyoO;

pacnosnoXeHne 3anopHO-perynmpyowen apMmaTtypbl, paHee YyCTaHOBEHHbIX PEMOHTHbIX
KOHCTPYKLMI N OpYrMx xapakTepHbix ocobeHHocTen MIT.

9.2.2.18 TpeboBaHus K BHYTpPUTPYOHOM OMArHOCTUKE Kak OCHOBHOMY CpeacTBy 4SS
BbisiBNEHMs OedekToB noaBoAHbIX TpyOONpoBOAOB [AOMKHbI cooTBeTcTBoBaTh 4.1.2.3
Pykosogctea MINT n 12.4 Pekomengaumin MIT.

9.2.2.19 OOwme pekomeHgaumm no BbIOOpY MeToAoB M TexHomnormh pemoHTta MIT, a
TaKkke MpuMepbl CcrneumanuaMpoBaHHOro o60opyaoBaHMA W PEMOHTHbIX  KOHCTPYKLMK
npueeaeHsbl B pasa. 12 PekomeHgaunn MIT.

9.2.3 TunoBble MeToAbl peMOHTa U TUNM3auna aedeKToB.

9.2.3.1 [ns kaxgoro nogBogHoro TpybonpoBoda C YY4ETOM €ro KOHCTPYKTUMBHbIX
0COBEHHOCTEN, TpaHCMNOPTUPYEMOW cpeabl U OCOBEHHOCTEeM Tpaccbl [AOSMKHbI  ObiTb
pa3paboTaHbl TUMNOBblE METOAbl PEMOHTa (COBOKYMHOCTb TEXHOMOMMYECKUX onepauunin),
npoBedeHne KOTOPbIX MO3BOMSET YCTPaHATb OfnpedeneHHble  rpynnbl  AedekToB
TpybonpoBoaa, kak NnpaBmnio, BO3HUKAKOLLME HA OCHOBE CXOXUX OU3NYECKNX MPUHLMMNOB.

TunoBble MeTOoAbl PEMOHTA MOrYT, KPOME TOro, y4MTbiBaTb BapMaTMBHOCTb NPOBEAEHUS
PEMOHTHbIX paboT ansa 6onee adP(PEKTUBHOrO UCNONb30BAHUS TEX WM UHbBIX PEMOHTHbIX
TEXHOMOrMN ANg YCTpaHeHWs1 KOHKPETHbIX Ae(PeKTOB B 3aBUCUMOCTM OT KOHKPETHON CUTyauum
(Hanpumep, Bbipe3ka AedeKkTHOro yyactka TpybonpoBoga C nogbeMOM M3 BOAbl WK C
NpYMEHEHMEM KeCCOHa W1 T.4.).

9.2.3.2 K TnnoBbiM METO4AM PEMOHTA OTHOCATCH:

BOCCT@HOBIIEHME MNPOEKTHOro (unuM ©Ges3onacHoro) nonoxeHus Tpybonposoga Ha/s
AOHHOM rpyHTe, BKItoYasi cBOGOAHbIE NPONeTbl He4ONYCTUMOW ANWHbI;

Bblpe3ka 1 3ameHa AeeKTHOro yyacTka ¢ nogbemom nneTtn Tpybonposoaa U3 Boabl;

Bblpe3ka M 3ameHa OedEeKTHOro yyacTka noAa BOAOW (C NPUMEHEHMEM CBapku Wnn
MEXaHUYEeCKNX COEANHEHNN);

PEMOHT NoJ BOOOW C YCTAHOBKOW PEMOHTHbLIX KOHCTPYKLMI (C YCTAHOBKOM CBApHOW U
HecBapHOM My Thl, 6aHAaxXpoBaHe 4edOPMUPOBAHHbIX y4acTkoB 6e3 noTepn metanna);

PEMOHT M30MALNOHHBLIX NOKPLITUIA; PEMOHT LUNNAOBKOMN.

B page cnyyaeB ansa ycTtpaHeHus [edeKToB HasHayalTca KOMOWHaLUMM TUMNOBbIX
MEeTOO0B PEMOHTA.

9.2.3.3 TunoBble MeETOAbI PEMOHTA LOMKHbI YCTPAHATb CNeayLLmne OCHOBHbIE rpynnbl
nedekToB:

NPOCTPaHCTBEHHOrO NOMOXeHns Tpybonposoaa;

nonepevyHoro NPOXOAHOro CeYeHus;

CBApPHOro LWBa U CTEHKN TPYObI;

HapY>XHbIX 3aLUTHBIX MNOKPbLITUN.

9.2.3.4 [edeKTbl NPOCTPAHCTBEHHOIO NMOIOXEHUS.

K medektam npoCTpaHCTBEHHOrO MOMoXeHus TpybonpoBoaa, ecnu B ogobpeHHon PC
3KcnyaTauMoHHON JOKYMEHTAUMN HE YKa3aHO MHOE, MOryT OblTb OTHECEHbI:

.1 un3rnb TpybonpoBoaa C OTKITIOHEHNEM OCU OT NPOEKTHOIO NONOXeHUsA 6e3 n3noma;

.2 obpasoBaHue ceoboaHbix nponeToB oT 30 % 00 70 % OT KPUTUYECKOTO;

.3 obpasoBaHue cBoboaHbIX NponeTos 6onee 70 % OT KPUTUYECKOTO;
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4 9po3ua (pa3mbiB) GeperoBoro y4acTtka, pa3MblB [PYHTa, OrofleHMe Yy4acTKoB
Tpybonposoaa.

9.2.3.5 [edeKTbl NOoNepevyHoro NpoxogHoro ceyeHus.

K pedekram nonepevyHOro nNpoOXogHOro cedeHusi, ecnu B ogobpeHHonm PC
3KcnnyaTauMOHHON JOKYMEHTAUMM HE YKa3aHO MHOe, MOTyT BbITb OTHECEHDI:

.1 BMATMHa rnybuHon o 5 % OT BHYTpPeHHero guameTpa;

.2 BMATMHa rnybuHon 6onee 5 % OT BHYTPEHHEro guameTpa;

.3 rodp (m3nom) rmybuHom 0o 5 % oT BHYTPEHHEro AMameTpa;

4 rop (n3nom) rmybuHom 6onee 5 % OT BHYTPEHHero avameTpa;

.5 oBanbHOCTb (Cy)XeHMe) C MWHUMarbHbIM MPOXOAHLIM AunameTpom 6Gonee 95 %
OT HOMWHArbHOrO BHYTPEHHEro AMaMeTpa;

.6 0oBanbHOCTb (CY)X€HME) C MUHUMArbHbIM NPOXOAHBbIM AnameTpoM MeHee 95 %
OT HOMWHArNbHOrO BHYTPEHHEro AameTpa.

9.2.3.6 [ledbekTbl CBApHOro LWBa 1 CTEHKN TPYObI.

K nedekram cBapHOro wwBa 1 CTeHku TpyObl, ecnv B ogobpeHHon PC akcnnyaTaumoHHON
AOKYMEHTaUMM He yKa3aHo UHOe, MOryT OblTb OTHECEHDI:

.1 BHYTpEHHsIs, HapyxHasi, KOMOMHMPOBaAHHas NOTepsi MeTanna (Koppo3usi, 3po3us)
oT 20 % po 50 % TONWMHbI CTEHKU;

.2 BHYTPEHHUE, HapyXHble, KOMOMHMPOBaHHbIE, OObEAUHEHHbIE N TOYEYHbIE NOTEPU
meTanna oT 50 % A0 80 % TonwmMHbI CTeHKW, nnowaabio 6onee 500 cv?;

.3 BHYTPEHHSIS, HapyxHasi, koMOnHMpoBaHHasa notepsa metanna ot 50 % go 80 %
TOMLWMHBI CTEHKK, nrowaaso meHee 500 cm?;

4 BHYTPEHHSS, HapyHas, KOMBUHMpoBaHHas noteps metanna ot 80 % TonwuHbI
CTEHKM A0 CKBO3HOIr0 TOYEYHOro NOBPEXAEHUS;

.5 BHYTPEHHSIS, HapyxHas, koMOMHMpoBaHHasa noteps metanna ot 20 % po 50 %
TONLWMWHbI CTEHKM;

.6 3agup, pucka (ydactok ¢ puckamm) rmybuHon 0o 20 % TONWMHbI CTEHKM TPYObI;

.7 TpelumHa B cTeHke Tpybbl rnybuHon 6onee 50 % OT TonwmHbl CTeHKM; rnybuHon 30 %
1 6onee OT TOMLWWMHbI CTEHKW NP ANMHE NO OKPY>KHOCTU 6ornee 0,6 0T ANNHBI OKPY>KHOCTU TPYObI
unu npu anuHe no ocu 6onee 0,5DN;

.8  TpewmHa B cTeHke Tpybbl rnybuHon 0o 50 % OT TONWMHBI CTEHKM NPWU ANvHE MNo
OKpY>XHOCTW A0 0,6 OT ANMHbI OKPY>KHOCTK TPYObI Mnn npu anvHe no ocu ao 0,5DN;

.9  paccnoeHue (y4acTok C paccrioeHusMn B Tene metanna);

.10 paccnoeHue C BbIXOOOM Ha MNOBEPXHOCTb rmybuHon Gonee 70 % OT TOMWMHBbI
CTeHKM TpyObl UNK paccrnoeHne co B3AyTUEM;

.11 paccnoeHue c BbIXO4OM Ha NoBepXHOCTb rmybuHon 0o 70 % OT TONWMHBI CTEHKM
TpybbI;

.12 paccnoeHue 3HauMTenbHOM ANUHbI (Hanpumep, 6onee 5DN) ¢ npuMblKaHMeM K
cBapHOMYy LWIBY 6e3 fedeKkToB;

.13 paccnoeHne He3HauuTenbHOW ANVHbI C MpPUMbIKAHMEM K CBapHOMy wWBYy 6e3
0edeKToB;

.14 HemeTannuyeckue BKITHOYEHMS (Y4ACTOK C BKITHOYEHUSMM);

.15 pedekTbl KONbLEBOro CBApHOro WBa (HenpoBapbl, HECNMOLWHOCTK, Noapesbl U T.4.);

.16 cwmeLlLleHne KPOMOK B NonepeyHoM CBapHOM LLBE;

.17 pasHOTOMWMWHHOCTb Ha NPSMOLLOBHbLIX Tpybax.

9.2.3.7 [OedeKTbl HAPYXHOMO 3aLLUTHOrO MNOKPLITUS.

K nedekram Hapy>KHOro 3aLUTHOrO NOKPbLITUSA MOTyT OblTb OTHECEHBI:

.1 oTcnoeHune N3onsauMOHHOrO NOKPbLITUS HA NPSIMONMHENHbIX y4acTKax;

.2 OTCIOEHWe U30NSLMOHHOIO MOKPbITUSE Ha OTBOAAX, TPOMHUKAX U KPUBOSTMHENHbLIX
anemeHTax;

.3 paspyLwieHne 6eTOHHOro NoKpbITUS.
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9.2.3.8 Ha ocHoBaHUM npuBeOeHHOW BbIe TUNM3auMM OedeKTOoB C YKa3aHHOW
rpagaumen nx BeINMYMH TEXHUYECKOE COCTOSIHME MOoABOOHOrO TpybonpoBoga MOXET ObiTb
onpegeneHo B coOoTBETCTBMM € Tabn. 9.2.3.8.

9.2.3.9 [Mpu obHapyXeHnM B3auMOoLEeNCTBYHOLLNX AedeKTOB (COBOKYMHOCTM AedeKkToB)
AONyCTUMOCTb MX napameTpoB Ana  obecnedyeHnss paboTocnocoOHOro  COCTOSAHMS
TpybonpoBoda noanexuT cneunansHomy paccmoTpeHmnto PC.

Tabnuua 9.2.3.8
TexHM4YecKoe coCcTosiHue TpybonpoBoaa u TunoBbie AedeKTbl

Tunosble gedekTbl TexHuyeckoe cocTosiHue TpyGonposoaa ¢ ABYMSi YPOBHSIMU paBGoToCnocobHOro coctosiHms
McnpasHoe PaboTocnocobHoe MpepenbHoe
NPOCTPAHCTBEHHOrO |B COOTBETCTBUM C MPOEKTOM C YY4ETOM MPUHATBLIX 9.23.4.1 9.2.3.4.3
NonoXxeHns [OMYCKOB Ha yKnaaky 9.2.3.4.2 9.2.3.4.4
nonepevyHoro B cOOTBETCTBUU C TEXHUYECKUMM YCMOBUSIMU Ha TPYObI 9.2.35.1 9.2.3.5.2
NPOXOAHOIO CeYeHUs |NPeanpUATUSA-U3roToBUTENA 9.2.3.5.3 9.2.354
9.2.3.55 9.2.3.5.6
CBapHoOro wea 1 B cooTBETCTBUM C TEXHUYECKMMU YCIOBUSIMU Ha TpyObl,| | ypoBeHb Il ypoBeHb 9.2.3.6.2
CTEHKM TpyObl 0A0OpPEHHBIM  TEXHOMOrMYECKUM  MPOLIECCOM  CBapKu 9.2.3.6.1 9.2.3.6.3 9.2.3.6.4
CTLIKOB 1 HOPMATUBHON AOKYMEHTALIMEN Ha BU3YallbHbIN| g5 3 6 5 92368 9.2.3.6.7
1 HEpa3pyLaoLUiA KOHTPOSb 92366 923611 9.2.3.6.10
9.2.3.6.9 9.2.3.6.13 9.2.3.6.12
9.2.3.6.14
9.2.3.6.15
9.2.3.6.16
9.2.3.6.17
HapYXHbIX 3aLUTHBIX (B COOTBETCTBMM C TEXHUYECKMMU YCMOBUSMW Ha 9.2.3.7.1
MOKPbLITUA 1 NOKPLITUS MPEANPUATUN-U3roToBUTENEN 9.2.3.7.2
GannacTnpoBku 9.2.3.7.3
1 B cooTBeTCTBUM C NyHKTaMK YyacTu | «Mopckre nogeogHble TpyGonpoBoAbI».

9.2.3.10 Bbibop TMNOBOro MeToga pemMoHTa AN yCTpaHeHUs 4edEKTOB, BbISBMEHHbIX
B X04€e AnarHocTuyecknx obcnegosaHnin NogBoAHbIX TPybonpoBoaoB B cooTBeTCTBUM C 9.2.3
C YY4eTOM TEeXHMYECKOro coctosiHus Tpybonposoga cornacHo 9.2.2.11, ocyuiecTensieTcs
B cooTtBeTCcTBMM C 4.2.4.1 PykoBoactea MITT.

9.24 NMnaHMpoBaHMe PEeMOHTOB.

9.2.4.1 TllnaHupoBaHWe peMOHTa OCYLLECTBMAAETCA N0 pe3ynbTataMm aHanuaa gaHHbIX
anarHoctukn MIT, nonyyeHHbIX B Xo4e nepuogudeckux ocsuaetenbctBoBaHun PC Ha
ocHoBaHuu 4.1.4 Pykosoactea MIIT, nyTem cocTtaBneHua NnaHa pemoHTa gedektos. nax
peMoHTa paspabaTtbiBaeTcs C y4eTOM NpedenbHbiX CPOKOB yCTpaHeHus gedektoB. Cpoku
3aBepLUEHNs peMOHTa AedekToB B [1naHe pemMoHTa ycTaHaBnnBalTCAa He nNo3gHee Yem 3a 12
MecC. 00 NpeAenbHbIX CPOKOB UX YCTPaHeHUs (MCTeYeHne cpokoB Ge3onacHom aKcnyatauun).

9.2.4.2 PeMOHTbl gedeKToB, npeferibHbli CPOK YCTPaHEHUA KOTOPbIX COCTaBnsieT
MeHee 12 mec. nMBo orpaHuyYMBatoLWLMX NpeaenbHoe AaBrneHne N NPOMNyCKHY CNOCOBHOCTb
MIIT, oTHOCATCS K CPOYHBIM, U Takne aedekTbl AOMKHbI OblTb YCTpaHeHbl B CPOK He Bonee 3
MEC. C MOMEHTA UX BbISBIEHUS.

9.24.3 [lpn  COOTBETCTBYIOLIEM  TEXHMYECKOM  ODOCHOBaHMM  AoOMyckaeTcs
«BPEMEHHbIN» PEeMOHT ANdA nepeBoda PeMOHTa U3 KaTeropmm CPOYHOro B MMaHOBbLIA U U3
ABapPUMNHOIO B CPOYHbIA MNYTEM MPUMEHEHUSA PasfNYHbIX TWUMNOB PEMOHTHBIX CUCTEM,
cornacoBaHHbIx ¢ PC.

9.2.4.4 Axtyanusauug lNnaHa peMoHTa NpPoBOAUTCS MO pesynbTaTaM 3aBepLUEHHOro
o4yepegHoOro auarHoctuyeckoro obcrnegoBaHus, B Cpok He no3gHee 30 KaneHOapHbIX OHEN
nocne nosnyveHnsa oTyeTa no guarHocTumke.

9.2.45 [naHuvpoBaHme pemoHToB MIMT AOMKHO y4nUTbiIBaTb HEOBGXO4MMOCTb
HasHayeHUs AN YCTpaHeHWa aeeKkToB MpuM  pasfiMyHOM TeXHUYEeCKOM COCTOAHWUU
TpybonpoBoda crieayowmnx BUAOB PEMOHTA:
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nnaHoBoO-nNpeaynpeauTenbHbIN; KanuTanbHbIR;

TEKYLIWNK;

aBapUNHO-BOCCTAHOBUTENBHbIN.

BbiGop Buaa pemoHTa JOMKEH OCYLLEeCTBNATLCS B COOTBETCTBUM € Tabn. 9.2.4.5.

Tabnuua 9.245
HasHauyeHue BMAOB peéMOHTa B 3aBUCUMOCTU OT TEXHUYECKOIro COCToAHUA prGOI‘IpOBOﬂa n

aedekroB
Tunosble AedeKTbl TexHnueckoe cocTosiHWe Tpybonposoaa

McnpasHoe PaboTocnocobHoe MpepenbHoe
NPOCTPAHCTBEHHOIO NOMOXEeHUs MnaHoBso- KanutanbHbin ABapuiNHO-BOCCTAHOBUTENMbHbIN
no Tpacce npeaynpeanTenbHbIn
nonepeyHoro NPOXoAHOro TekyLymnin
ceyeHust
CBapHOTO LLUBA U CTEHKN TPyObI
HapY>XHbIX 3aLUMUTHBIX MOKPLITUN 1
GannacTnpoBku
6eperosoro nepexoaa KanutanbHbin

9.2.5 TexHnYecKas AOKYMeHTauus.

9.2.5.1 PeMOHT nto60oro Ha3Ha4YeHus1, BbIMNOJTHAEMbIA HA KOHCTPYKLMAX, YCTPOMUCTBaX U
o6opyaoBaHMM NOABOAHOM TPAHCMOPTHOW CUCTEMBI, AOSMKEH BbIMOMHATLCS B COOTBETCTBUN C
TEXHUYECKOW AOKyMeHTaumen, ogobpeHHon PC.

9.2.5.2 TexHuyeckass OOKYMEHTaLUMs PEMOHTHbIX onepauui (B TOM 4ucne npoekT
npousBoacTBa PeMOHTHbIX pabot — TIMP pemoHTa MIT) gomkHa BkNoYaTb crneaytollee
(HO He orpaHM4MBasAChb 3TUM):

AONyCTUMble NapamMeTpbl MOroAHbIX W TMAPOSIOTMYECKUX YCITOBUW AN NpoBeaeHus
PEMOHTHbIX paborT;

XapaKTep NOBPEXAEHNA, NoANEXaLMX PEMOHTY;

TEXHONOrM4YeCcKyt0 OOKYMEHTauMo MO BbINOSIHEHMIO CBapku (Mpu HeobxogumocTu ee
NCNoNb30BaHus);

YCNoBUsI BLINOSIHEHWUSI PEMOHTA, B TOM 4ucre ycrnoBus 6e3onacHoro nogbema HUTKK
TpybonpoBoaa Bbille NOBEPXHOCTU BOAbI ANA npoBeAeHus paboT (Npy HeobxoamMmMocTu ero
NCNoNb30BaHus);

nepeyeHb 00OPYyAOBaHWS M WMHCTPYMEHTanbHOro obecneyeHus, Heobxoammoro Ans
NoaroTOBKM, BbINMOSTHEHNS PEMOHTHbBIX M MOCIIEPEMOHTHbIX PpaboT;

NOArOTOBKY MecTa NPOBEAEHNS PEMOHTA;

TEXHOIOIMI0 BbINOMNHEHUS PEMOHTA;

TEXHOJIOrMYEeCKNe KapTbl HA PEMOHTHLIE Onepauuu;

NOCNEPEMOHTHbIE MNpoLeaypbl, BKIOYAs MeTOAbl Hepaspyllalwero KOHTPons,
UCMbITaHUSA OABNEHUEM U KPUTEPUUN NPUEMKU;

TpeboBaHus 6e3onacHOCT Tpyaa v 3Konorndeckon 6e3onacHoCTy.

9.2.5.3 [epen Havanom akcnnyatauum MMT PC pgomkHa ObiTb npeactaBneHa Ha
ono6peHne TexHuyeckast LOKyMeHTauus, ykasaHHas B 9.2.2.12.1 —9.2.2.12.3.

9.25.4 [na ocywecTBNeHUs PEMOHTHbIX paboT Mo YyCTpaHeHW OBHapyXEeHHbIX
aedektoB MIMNT PC gomkHa 6bITb 0006peHa TexHMYeckast AOKYMeHTauus, ykazaHHas B 4.2.2
Pykosogctea MIT, B cCOOTBETCTBMM C TUMOBLIM METOAOM PEMOHTA.

9.2.6 TexHuyeckoe HabnaeHUE 3a PEMOHTOM NOABOAHbLIX TPYOONPOBOAOB.

9.2.6.1 TexHu4yeckoe HabnogeHe 3a PEMOHTOM NOABOAHbBIX TPYOONPOBOAOB AOMKHO
OCYLLEeCTBMATLCA B COOTBETCTBUM C TpebosaHuamu 4.2 PykosoacTtea MIT.
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10 OUEHKA BE3OIMNMACHOCTHU

10.1 OBJIACTb PACIPOCTPAHEHUA

10.1.1 O6bekToM oueHkM 6e30MacHOCTU B JaHHOM pa3gene sABNATCS NogBOOHbIE:

BHYTPUNPOMbICIOBbIE HedbTe-, KOHAEHCATO- 1 ra3onpoBoabl;

MarucTpanbHble HedTe-, KOHAEHCaTo-, ra3o- U HePTENPOAYKTONPOBOAbI;

pacnpegenutenbHble HeOTENPOAYKTONPOBOAbI U ra3onpoBOAbl;

TEXHOMorm4eckne NPoayKTonpoBodbl, CoaepXXallme onacHble BeLecTBa.

10.1.2  CopepxaHue pasgena He pacrnpoCTpaHSAEeTCsl Ha rMbKUe LWNaHrMm 1 BpEMEHHbIE
cbopHble TpybonpoBoabl, NPUMEHSIEMbIE HA MOPCKUX HEdTErasog0o0bIBaOLLINX COOPYKEHUSX.

10.1.3 OueHka 6e3onacHOCTM  [OfMKHA  yu4uTbiBaTb aBapuHbIE  CUTyauuw,
BO3HMKalOLLMe B pesynbTrarTe:

3KCTpeMarnbHbIX TMAPOMETEOYCNOBUIA;

CENCMUNYECKNX SABIEHUN;

OrnacHbIX reoniorm4yecknx siBFIeHNN Ha MOPCKOM AHeE;

OrnacHbIX rMAPONOrMYecknx SBNEHNN;

BHELLHMX BO3AENCTBUN Ha TpybonpoBoabl;

SIBIEHNIN BHYTPEHHEN U BHELLHEN KOPPO3UW;

OTKa30B TEXHONOrMYeckoro 06opyaoBaHuns;

ownBKkn onepaTopoB Mpu 3KCnyaTauum TpybonpoBoaa;

CoYeTaHum 3TUX CobbITUIA, SIBIIEHWIA U YCIOBUIA.

10.1.4 Mpn oueHke 6Ge3onacHOCTM [AOMKHbI ObiTb pPacCMOTpeHbl  criegyoume
OMacHOCTU U UX NOCNeaCcTBUS:

OLWNBKN B MPOEKTMPOBaAHUN TPyOONpoBOAaa;

HapyLLUEeHNsa repMeTMYHOCTM TpybonpoBoAa;

NoBpeXOEeHUSA 1 0TKasbl CPeacTB 3almTbl TpybonpoBoaa;

N3MEHeHMe MeCTOMONOXeHNss TpybonpoBoga OTHOCUTENbHO NPeayCMOTPEHHOTO
NPOEKTOM;

B3pbIBbI;

noapsil;

codeTaHus 3TUX aBapui;

Apyrve Bo3MOXHbIE aBapuu.

10.1.5 ObszaTenbHbiMM  ANA  npeacTtaeneHna B Pernctp  4BNAKOTCA  OLEHKU
©e3onacHocTu Tpybonpoeoaa:

ANS nepcoHarna aKCniyaTupyoLen opraHnsaumm n nsi HaceneHus;

OS5 OKpY>KatoLen NpupoaHOn cpeapbl;

Ans OObEeKTOB M COOPYXXEHW, pPacrorfioXeHHbIX B panioHax npoKnagku Tpacchl
TpybonpoBoaa v pasmeLLeHns ero COOPYXEHUN.
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10.2 ONPEAENEHUA U NOACHEHUA

10.2.1  OcHoBHble ornpederneHns N MosICHEHUs, OTHOcALWMecs K obwum Bonpocam
©esonacHocTH, NnpnBeaeHbl B 1.2.

10.2.2 B HacTosiweM pasgene NpuHATLI AONONHUTENbHbIE OnpeaeneHuns.

ABapuns — onacHoe TEexHOreHHoe npoucLIecTBue, cosgatwee Ha obbekTe,
onpeaeneHHon TeEppUTOPUN UM aKkBaTOPUM Yrpo3y XU3HW U 340POBbLIO NI0AEN N NpUBOAsLLEe
K paspyLUEeHUN0 30aHUIN, COOPYXXEHUIN, 06opya0BaHUS N TPAHCMOPTHbLIX CPeACTB, HapyLUEeHUIO
NPON3BOACTBEHHOIO WM  TPaAHCMOPTHOrO Mpouecca, a Takke K HaHeceHul Bpeda
OKpY>KatoLLen NpUpoaHoOn cpeae.

ABapunsa Ha TpybonpoBopge — aBapusa Ha Tpacce TpybonpoBoga, CBsi3aHHasi C
BbIOPOCOM W BbINIMBOM MO, AABMEHMEM OMACHbIX XMMUYECKUX WUIN NOXXapOB3pbiBOOMACHbIX
BellecTB, nNpuBoAdllas K BO3HUKHOBEHWIO TEXHOreHHOM u4pesBbldanHoOM cuTyaumu. B
AanbHenweM nog asapuver NMOHMMAEeTCHA TONbKO Takoe MNPOUCLLIECTBUE, KOTOPOEe MOXEeT
NPUBECTU K HE3aNSIaHMPOBAHHOMY (HELITaTHOMY) nonagaHuio TPaHCNOPTUPYEMOrO OMACHOro
BellecTBa (HedTH, HedhTENPOOYKTOB, KOHAEHCATa U rasa) B OKpY)KatoLLyIo cpeay.

AHanns pucka — npouecc MAeHTUPMKAUMN OnNacHOCTEM W OLEHKM pucka Ans
OTAESNbHbIX NNUL, UNKU FPYNN HAaceNeHusi, UMyLLLECTBA UMK OKpYXKatoLen cpepbl. AHanNn3 pucka
3aKrM4yaeTcss B UCMOMb30BaHUM BCEW [JOCTYMNHOW WHopMauuu ans  uaeHtudpumkaumm
(BbISABNEHNS) ONACHOCTEN M OLEHKM puUCKa 3apaHee onpenerieHHoro cobbiTvsi (aBapum u
CBSI3aHHbIX C HEN cMTyauun), 0ByCcrioBNEHHOrO 3TUMM ONACHOCTAMM.

Bbe3onacHOCTb B Ypes3BblHaMHbIX CUTYyaLMsaX— COCTOSHME 3ALLUULLEHHOCTH
HaceneHusi, OOBEKTOB HAPOLHOIO XO3SMCTBA W OKpyXatlowen npupogHon cpeabl OT
OMacHOCTEN B Ype3BblHaHbIX CUTYaLUSX.

Be3oTka3HOCTb — CBOWCTBO M3genus (06bekTa) coxpaHsaTb paboTocnocoBOHOCTb
B T€YEHME HEKOTOPOro BpEeMEeHW WNn BNMOTb [0 BbINOMHEHWUS onpeaeneHHoro obbema
paboTbl 6€3 BbIHY>XAEHHbIX NepPepbIBOB, HAaNPUMep Ha PEMOHT.

MoeHTndpurkauma onacHOCTM — NPOLECC BbIABNEHNS ONACHOCTU, NPU3HAHNS ee
CYyLLEeCTBOBaHNA 1 onpeaeneHns xapakTepuctuk onacHOCTU.

Munyunpyrowee aBapui cobbiTne — cobbiTve, SBNEHME WU BHELLHEe
ycroBswue, co3gatoLiee CamoCTOATENbHO UK B COMETAHUN C APYTMMU COBBITUAMM, ABMEHNAMU
N BHELLUHMMW YCNOBUSMUN BO3MOXHOCTb BO3HUKHOBEHUS U Pa3BUTUSA aBapuun.

McnpaBHOEe COCTOSAHWME — COCTOAHME OOBEKTA, NPU KOTOPOM OH COOTBETCTBYET
BceM TpeboBaHMSIM  HOPMATMBHO-TEXHUYECKOW  W/MNNU  KOHCTPYKTOPCKOW/MPOEKTHON
AOKYMEHTaumm.

Kputepun oTkas3a nogBogHoro Tpybonposoga — nNpusHak wunu
COBOKYMHOCTb MPU3HAKOB HapylweHuss pabotocnocobHoro cocTtosiHua TpybonpoBoaa,
YCTaAHOBJIEHHbIX B HOPMATUBHO- TEXHUYECKOW U KOHCTPYKTOPCKOWN AOKYMEHTaLMN.

KonnyecTBeHHble NokasaTenu pucka:

MHOUBMAOYaANbHBIAN PUCK — YacToTa MNOPaXeHUsl OTAENbHOro WHAMBMAYYMA
B pe3yrnbTaTe OnacHbiX BO3AEWCTBUN ((PakTOpOB OMAcCHOCTM), BO3HMUKAKOLLMX B aBapPUNHbIX
CUTyaumsax 3a onpeaeneHHbl NepUoS BPEMEHN;

KONNEKTUBHbLIN pPUCK — OXWOAEMOE KOMMYECTBO fogen, MocTpagaBLUnx
B 3aJaHHON CTeneHu B pe3yribTaTe BO3MOXHbIX aBapui 3a onpeaereHHbIn nepnos BpeMeHu;
NnoTeHUManNnbHbIN TeppuTopuanbHbIA PUCK — MNPOCTPAHCTBEHHOE U

BpEMEHHOE pacnpeerneHme 4actoTbl peanmsaumm OnacHoro BO3AeNcTBUSA ONpeaeneHHoro
YPOBHS;
couManbHbIN PUCK — COOTHOLIEHWE MeXAy 4YacTOTOW COObITUM U TSAXKECTbIO UX
nocneacTBuii, BblipaXeHHOe B BMAE OaHHbIX O YacToTe onacHbIX cobbiTui (F), Nnpy KOTopbIX
BO3MOXHO NMOpaXkeHue 3ajaHHOM cTeneHn ymucna nogen, 6onblue onpegeneHHoro (N).
HageXHoOCTb — CBOWCTBO OObeKkTa COXpPaHATb BO BPEMEHWU B YCTAHOBIIEHHbIX
npegenax 3HayeHus BCEX MNapamMeTpoB, XapakTepusyrLMX CroCOOHOCTb BbIMOMHATb
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Tpebyemble (PYHKLMM B 3a[aHHbIX PEXMMax M YCroOBUSX MPUMEHEHUS, TEXHONOrMYEeCKOro
o6Ccny>XnMBaHUA, XpaHeHUs U TPAHCMOPTUPOBKMN.

OnacHOCTb — 00BLEKTUBHO CyLLECTBYIOLLAS BO3MOXHOCTb (BEPOATHOCTb) HEraTUBHOIO
BO34ENCTBUA Ha 00LWEeCcTBO, NMMYHOCTb, MPUPOOHYIO Cpeay, B pedynbTaTte KOTOPOro MM MOXeT
OblTb NPUYMHEH Kakou-NMMbo ywepb, Bped, yXyALAWWA COCTOSIHUE, MPUOAILWNA KX
pasBUTUIO HeXenaTerbHble AMHAaMUKY UNn napaMeTpsbl.

OnacHOCTb TEXHOFeHHOro xapakTepa — COCTOsiHMe, NpucyLLee TEXHNYECKON
CUCTEME, MNPOMBILLIIEHHOMY WX TPaAHCNOPTHOMY OOBLEKTY, peanudyemoe B Buge,
nopaxatoLemM OKpyXarLlylo cpedy npu ero BO3HUKHOBEHWMW, NMOO B BMAE NPSAMOro wnu
KOCBEHHOro yulepba Ons 4YenoBeka W OKpyXawllen cpedbl B npouecce HopMarbHOM
aKcnnyaTaumm aTnx o6 beKToB.

OnacHble BelwecTBa — BOCN/IAMEHSIOLNECSH, OKACNAOLLME, FOpIOYMe, B3pbiBYaTHIE,
TOKCUYHbIE, BbICOKOTOKCUYHbIE BELLeCTBa W BellecTBa, NpeAcTaBnsiolmne onacHoOCTb AN
OKpYyXatoLLen NpupoaHoOn cpeabl.

O Tka3 — HapyweHne paboTocnocobHOro cCocTosaHNst obbekTa.

OueHKa pucka — npouecc onpeaeneHnsi CTeneHn pucka aHanm3mpyemom onacHoCTu
ANA 300pOBbs YeroBeka, MMyLLEeCTBa UNu okpyxatowen cpegpl. OueHka pucka BKoyaeT
aHanu3 4acToTbl BOSHUKHOBEHMS pUCKa, aHanu3 NocneacTBui U X coveTaHue.

[MoBpexaeHne — HapyLleHne NCNPaBHOro COCTOSHNSA OBbeKTa Npu COXpPaHEHUU ero
paboTocnocobHOro COCTOSIHMS.

MpeHebOpeXuUMblh pPUCK — CTEMEHb pPUCKA, BbiWEe KOTOPOM Heobxoammo
paccMmaTtpuBaTtb U NPMHUMATb MEpPbI MO €ro YCTpaHeHuto.

Mpnemnembln pUCK — PUCK, yPOBEHb KOTOPOro AOMYCTUM M 0BOCHOBAH UCXOAS U3
9KOHOMMYECKMX M coumarnbHbIX CoOobpaxeHuin. Puck akcnnyaTtaumm NpoMbILLNEeHHOro obbekTa
(nogBogHOro TpybonpoBoga) sIBNSIETCA NPUEMIIEMbIM, €CnM ero BenvMyMHa HacTOSbKO
He3HaunTenbHa, 4YTO pagu Bbirogbl (MpuObINM), NofydaemMor OT 3KchnyaTauum OObekTa,
0o6LLEeCcTBO rOTOBO NOWTK Ha 3TOT PUCK.

PaboTtocnocobHoe COCTOSAHUE — cOCTOosHME ODbekTa, NpU KOTOPOM 3HAYEeHUN
BCEX MapamMeTpoB, XapaKTEepu3YyHLIMX CMOCOOHOCTb BbIMOMHATE 3afdaHHble  (YHKUMM,
COOTBETCTBYIOT HOPMATUBHO- TEXHUYECKOW AOKYMEHTaLUN.

P wunck — coyetaHme BEpOATHOCTM COOLITUSA 1 €ro NocneacTBui.

CueHapun aBapuum — MakcumanbHO MonHoe K ¢opmann3oBaHHOE oOnucaHue
cnegylwmx cobbITM:  MHUUMMpYOWeEero cobbiTua aBapun, aBapuiHOro npouecca u
Yypes3BblY4aNHOW CUTyauun, NoTepb NpW aBapuu, BKMAYasa cneumnduyeckne KormyecTBEHHbIe
XapakTepUCTUKN COObITUIA aBapuu, WX NPOCTPAHCTBEHHO-BPEMEHHbIE MapameTpbl WU
NPUYUHHBIE CBA3W.

TexHOreHHasa 4ypes3BblYalHasa cuTyauwmsa — COCTOSHUE, MNPU KOTOPOM
B pe3ysibTaTe BO3HUKHOBEHUSA MCTOYHMKA TEXHOrEHHOWM Ype3BbIHaHON CUTYaLMn Ha OO beKTe,
onpeaeneHHon TeppPUTOPMM UM akBaTOPMM HapyLUAOTCA HOPMarbHbIE YCMOBUSA XU3HU U
OEATEeNbHOCTU NtoAeNn, BO3HUKAET yrpo3a WX >KM3HW W 300pOBb, HaHoCUTCA yuiepb
HapOAHOMY XO3SINCTBY M OKpPY>KatoLLLe NPUPOAHON cpeae.
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10.3 OCHOBHbIE NMPUHUMUIbI

10.3.1 MogBogHbI TpybonpoBoa sABRsieTCA OOBLEKTOM MOBbLILEHHON OMACHOCTU
(noTeHumManbHO onacHbIM OH6BEKTOM, ONacHLIM NPOU3BOACTBEHHbIM 00bEeKkTOM). ABapun Ha
noasogHoM Tpybonposoge o0OycrnaBnNMBaKOTCA KpanHe LUMPOKMM CNEKTPOM (hakTopoB,
BO3AENCTBYIOLLNX CO CTOPOHbI OKPY>KaKOLLLEV Cpeabl U OPpYrMX OOBHEKTOB.

10.3.2 OueHka 6e30MacHOCTN OCHOBbBIBAETCS HA TOM, YTO NMPOEKTMPOBAHNE, pacyeThl,
N3roToBMNEHNe, CTPOUTENbCTBO, AKCMMyaTauns U TexHudeckoe obcnyxuBaHue NogBOAHOrO
TpybonpoBoaa AOMKHbI OTBEYaTb BCEM TpeboBaHMAM HOPMATMBHbBIX AOKYMEHTOB Pernctpa m
COOTBETCTBOBATb HAWMYYLINM NPUMEHSEMbIM TEXHOSNOMMUSIM.

10.3.3 OueHka 0e3onacHOCTM OOJKHA BbINOMHATBCA Ha BCeX 3aTanax »XW3HEHHOro
UuKna noaeogHoro TpybonpoBoda, HauMHas C BbipabOTKM 3aMbicia M KOHUENUWUUM €ero
co3faHus.

10.34 IOna oueHkn OGe3onacHOCTM OoimkHA ObiTb npegocTaBrieHa cregyrowas
MHdopMauuns:

YCNOBMKS OKpy>atoLen cpeabl;

BbINOMNHSAEMbIE€ PYHKLUMU, PEXUMBI 1 OCOBEHHOCTM KChnyaTaumm Tpybonposoaa;

pac4eTHble BO3OEeNCTBUS U Harpy3Kku;

yepTexu Tpacchl, 6annacTMpoBKM, NOABOAHbLIX TPAHLUEN, PacrofioXeHs NPOTEKTOPOB,
KOHCTPYKLMI Geperosbix Nepexodos 1 T.0.;

rmapaBrMyeckne pacyeTbl, pacyeTbl bannacTupoBky, o6ocHOBaHMe maTtepuana un pacyeT
TOMWMWHbI CTEHKM TpybonpoBoaa, 3dEKTMBHOCTM aAHTUKOPPO3MOHHOW 3allMTbl, Macchbl
NPOTEKTOPOB 1 Ap.;

cBefeHusa 0 BcnoMoraTernbHbIX U 06ecneynBatonx COOPYXEHUSX;

nepevyeHb U ONMCaHWe OCHOBHbIX MEpPONPUATUI, HaMpaBfeHHbIX Ha CHWXeHue
BEPOATHOCTU BO3HUKHOBEHUSA aBapui;

onucaHue mep, NpeayCMOTPEHHbIX A5 YMEHbLUEHUS NOCNeACTBUIA aBapuin;

NPUHATBIE KPUTEPUMM NPUEMNIEMOrO pucKa ANA NepcoHana, HaceneHns wu ang
OKpYyXatoLLen cpeapbl;

pacyeTHoe NoATBEPXKAEHME TOro, YTO NOCNEACTBUS SKCTPEMarnbHbIX BHELLHNX YCIOBUI U
aBapUNHbIX BO3OENCTBMI OTBEYAIOT KpUTEPUAM AOCTaTOUHOM 6e30MacHOCTM.

10.3.5 OueHka 6e30MacHOCTU MPOU3BOAUTCHA B COOTBETCTBUMM C  KOHLENUMSMN
©e30nacHOCTK, onNMparoLLMMUCS Ha cneayoLwme NpMHUMNbLL UK NX COMEeTaHUS:

npuHUMn 6e3ycrnoBHOro npuoputeTa 6€30MacHOCTM U COXpaHeHUs 340pOBbs NtoAen no
OTHOLLEHUIO K NTIOObIM TEXHUYECKMM M SKOHOMUYECKUM BbIrO4aM 1 NpenmyLlectsam;

NPUHLUUN NPUEMITEMOCTM PUCKA, B COOTBETCTBMM C KOTOPbIM YCTaHABMMBAKTCHA HVKHWUIA
OONYCTUMbIN N BEPXHUI XENAeMbli YPOBHM pUCKA, a B 9TOM MHTEpBane — npuemnemMbin
YPOBEHb pUCKa C y4eTOM CoLManbHO-IKOHOMUYECKNX (DaKTOPOB;

NPUHUUN  MUHUMANbHOW OMacHOCTW, B COOTBETCTBMM C KOTOPbIM YPOBEHb pucKa
yCTaHaBNMBaeTCs CTOMb HU3KUM, HACKOMNbKO 3TO BO3MOXKHO;

NPUHLUUN NOCNeaoBaTENbHOro NPUGIMKEHNsT K abCONOTHOM 6e30NacHOCTMW.

10.3.6 B lMpaBunax MIMT npuHsaTa koHuenums «npuemnemoro pucka» (ALARP — as
low as reasonably practicable), peanusytowan npuHUMn «nNpegsuaeTs U NpeaynpeanTb» n
npuHATaa 60NbLUMHCTBOM MEXAYHAPOAHbIX M HAUMOHANbHbIX KNacCUUKALNOHHbIX OOLLECTB.

10.3.7 AHanua pucka €BNSeTCA COCTABHOW YacTbld CUCTEMbl ynpaBneHus
6e30nacHOCTbIO, 3aJayen KOTOpoW ABMNSETCH NpeaynpexgeHne U yMeHblleHue OnacHOCTU
Tpybonposoaa.

AHanus pucka, SiIBNASCb rnaBHbIM 3BEHOM B ob6ecneveHmn 6e30nacHOCTM, OCHOBbIBAETCH
Ha cobpaHHOM MHOpMaunn 1 onpedenseT Mepbl KOHTponsa 6e3onacHOCTM MOABOAHOrO
Tpybonposoaa.

10.3.8  OueHka 6e30nacHOCTU Ha 3Tanax NPOEeKTUPOBaHNsS NOABOAHOro Tpybonposoaa
BbINONHAETCS C Uenbto Bolbopa Havbonee 6naronpmMaTHOro BapmMaHTa NPOEKTHbIX PeLUeHuH,
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yaoBneTeopsaowero obwum npvHumMnam n tpeboBaHuam 6Ge3onacHocTn. Pesynbtat aTon
OLEHKM [OMKeH MoaTBEepAUTb MPUHATUE B NPOEKTe MpPaBUSibHbIX pPeLleHur, KOoTopble
obecneumBaloT Tpebyembin ypoBeHb ©e30MacHOCTM M He NpuBedyT B AaribHeWWweM K
Heo6X0aNMMOCTN BHECEHNSI 3HAUNTENBHBIX UIBMEHEHWUI NPU NPOEKTUPOBAHUN U CTPOUTENBCTBE
B CBSI3U C HecobrntogeHnem TpeboBaHun 6e3onacHoCTL.

10.3.9 MonoxunTtenbHasa oueHka 6e3onacHOCTM MOABOAHOrO TpybonpoBoga AOSKHA
noaTBepAUTb OOCTATOYHO HU3KYHD BEPOSATHOCTb JIHOACKMX NoTepb, (PUHAHCOBOro yuiepba,
coumanbHOro 1 3Komormyeckoro pucka. PesynbtatomM oueHkM 6€30nacHOCTM JOMKHO CIYXUTb
noaTBepXxaeHne Toro dakrta, 4TO MNOABOAHbLIN TpybGOMpoBO4 COOTBETCTBYET KpPUTEPUSM
[OoCTaTo4HON (npmMemnemon) 6e3onacHoOCTu.
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10.4 OCHOBHbIE TPEBOBAHUA K MPOBEAEHUIO AHAJIU3A PUCKA

10.4.1  [ndanoaBoaHbIX TPy6onpoBOAOB 0683aTeNbHBIMU ABMSIOTCA aHanu3 pucka ans
nepcoHana, HacerneHus 1 oKpy><atoLLlen cpeabl.

AHanua pucka MoxeT NPoU3BOAUTLCSH CaMOCTOATESNBbHO UMM B COCTaBe AeKrapupoBaHus
6e3o0nacHOCTM OMacHOro NpPOM3BOACTBEHHOrO obObekTa. Ero pesynbTaTtbhl  OOSMKHbI
paccMmaTtpuBaTbCa MpU OLEHKe U 3KkcrnepTude 6e30nacHOCTU, YYUTbIBATLCA MPU TEXHMKO-
9KOHOMMYECKOM aHanu3e, a Takke NpU aHanu3e M OueHKe COCTosHUSA ©e3onacHocTn
NPOMbILLSEHHbIX OO HEKTOB N PErMOHOB.

10.4.2  AHanus pucka aBnsieTca cpefCTBOM BbISABNEHUS U OnNpeaeneHnsi onacHoOCTeN 1
puckoB. AHanM3 pucka AormkeH bbITb HanpasreH Ha 060CHOBaHME O6BLEKTUBHbLIX peLleHui O
npuemMnembIX 1 4OCTUraemMbix Ha TPyOONPOBOAE YPOBHSIX pUCKa, YTO MNO3BONUT BbipaboTaTb
TpeboBaHMA U pekoMeHaauun nNo ynpasneHnto 6e30nacHoOCTbHO.

10.4.3 lNpouecc aHanusa pucka BKIIHOYaEeT:

nnaHMpoBaHue 1 opraHusauunio pabor;

noeHTUdUKaLNIO ONacHOCTEN;

OLLEHKY pUCKa;

BblpabOTKy pekOMEHOALMIN NO CHMKEHUIO YPOBHEN prcka (ynpaBrieHNe pUCKOM).

Mo kaxxgomy aTany aHanmsa pucka oopmnseTcs COOTBETCTBYIOLASA AOKYMEHTaLMS.

10.4.4 NMnaHMpoBaHue n opraHnsauusa pabor.

10.4.4.1 Ha aTtane nnaHnpoBaHusi paboT cnegyer:

000CcHOBaTb HEODXOAMMOCTb NMPOBEAEHUST aHanM3a pUCKa;

BbiOpaTb aHanuMamMpyemyto cuctemy u obecneunTb [JOCTaTOMHO noapobHoe ee
paccMOTpeHuUE;

onpeaennTb UCMNONHUTENEN aHanMs3a pucka;

onpeaenuTb MUCTOYHMKM K obecneynTb nonyyveHne mHgopmauumn ob aHanmsmpyemon
cucTeme, BKITKOYas pelleHus no obecneyeHnto ee 6e30NacHOCTK, a Takke nHdopmauum ob
aHanormyHbIX cucTemMax;

OLIEHUTb OrPaHNYEHNST UCXOOHbIX AaHHbIX, MHAHCOBLIX PECYPCOB, BNUSAIOLWNX HA OObEM
1 NOMHOTY aHanu3a pucka;

onpeaenuTb KOHEYHYIO Lenb 1 3a4aym aHanu3a pucka;

BbI6paTb 1 060CHOBaTL METOALI aHanms3a pucka;

BblpaboTaTb 1 060CHOBATL KpUTEPUN MPUEMITIEMOrO pUCKa.

10.4.4.2 Tlpu onpegeneHuu UcrnonHUTenen aHannsa pucka cnegyeTt usyumTb BONpocC O
Heo6XoOUMOCTM U  BO3MOXHOCTM MNPUBMEYEHUS ISKCMEPTOB, CMELManUCTOB MPOEKTHbIX
opraHusauumn v npegcraesutenen Peructpa.

10.4.4.3 Tlpu onpedeneHnn uenu 1 3agay aHanusa pucka crieqyeT paccMmaTtpuBaTb Bce
aTanbl XW3HEHHOro LMKNa MOABOAHOrO TpybonpoBoda (MPOEKTMpoBaHMS, CTPOUTENbCTBA,
BBOAA B 3KCMnyaTauuio, 3Kcnnyataumm W BO3MOXHOW  PEKOHCTPYKUWMW, BbiBOA4A U3
aKcnnyaTaumm).

10.4.4.4 Tlpu BbIOOPE METOOAA aHanM3a puUcka HeEOBXOOAUMO Y4YMTLIBATb NMOCTaABIIEHHbIE
uenb M 3agayn, CNOXHOCTb pacCcMaTpyMBaeMblX MPOLIECCOB, HanmuMynMe W MOMHOTY
npencraBneHnst UICXOLHbIX AaHHbIX.

10.4.4.5 Kputepuun npnemnemoro pmcka MoryT ObITb:

3aflaHbl HOPMaTUBHO-NPABOBOM AOKYMEHTaLMeEN;

onpeaendaTbecs Ha aTane NnaHNMPOBaHUS aHanM3a pucka ¢ BO3MOXHbBIMW YTOYHEHUSIMW MO
Mepe BbINOMHEHUS 3Tanos 1 NonyyYeHUs pesynbTaToB aHanuaa.

OcHOBHbIMK TpeboBaHMAMM K BbIBOPY KpUTEPUSA pUCKa ABMSKOTCS:

MX COOTBETCTBME MNEepenoBON MMPOBOW MNPaKTUKE W HaUyylwuM MNPUMEHSEMbIM
TEXHOSOTUAM;

nx 060CHOBaHHOCTb M ONpPeaenNeHHOCTb.



lMpasuna knaccugukayuu u NOcmpouUKU MOPCKUX M0A80OHbLIX Mpyborpogodos (4acmeb 1)

188

10.4.5 MpoeHTndunkaums onacHocTen.

10.4.5.1 3apgayen naeHTUMKaLMM ONacHOCTEN SBMSETCS BbISBIEHNE, onpeneneHme n
MaKCcMMaribHO MOSTHOE OMMCaHne BCEX BO3MOXHbIX A4S AaHHOro TpybonpoBoga OnacHoCTEeN.
BbisiBneHne CyLlecTByOWMX OMNACHOCTEN ocylecTBnaeTcs Ha 6ase uHdpopmauum 06
YCIOBWSIX AKCNITyaTauumn 4aHHoro obbekTa, onbiTa paboTbl aHaNOrMYHbIX UM BIIM3KNX CUCTEM
N 9KCNEPTHbIX JaHHbIX.

10.4.5.2 WpeHTudmkauma onacHocTen [OrMKHA WMMETb CUCTEMATMYECKUA XapakTep,
oGecneymBatloLLnMiA MOMHOTY PACCMOTPEHUS M OLEHKM 3HAYMMOCTU BCEX BbISIBNEHHbIX
onacHocTten. [ns nogBogHbiX TpybonpoBOAOB 3HAYMMOCTb OMACHOCTEW onpeaenseTcs
HanmMYnem B HUX OMacHbIX BELWEeCTB U WX CMeCcen, MnoTeHumarnbHass BO3MOXHOCTb WX
HEKOHTpONMpyemon yTeykn (Bbibpoca), BO3MOXHOCTM MOSIBNIEHUA UCTOYHUMKOB  UX
BOCNiaMeHeHns (B3pbiBa) U HaNUYMeM BHELLHUX (TEXHOrEHHbIX U MPUPOAHBIX) BO3OENCTBUMN.

BaxHOCTb aTana naeHTMdmKaumm onacHOCTEN 3aKo4aeTcs B TOM, YTO HEBbLISBMNEHHbIE
npu naeHTMduKaLum onacHoCT B AanbHeNLLEM He paccMaTpmUBaOTCA N HE yUNTBIBAKOTCS.

10.4.5.3 [Ona wnaeHTUpmkaumm, aHanusa WM ynpaBfieHUsl OMacHOCTAMM, CBA3AHHLIMU
C aKcrnnyaTauuen noaBOAHOro  TpybonpoBOAHOrO  TpaHCMopTa, HeobXxoaumMo  BECTU
perynapHyto 1M TLATENbHY KOHCTaTauuil aBapUWHbLIX CUTyauuMi C LEeNbi CBeaeHUsa K
MUHUMYMY BbI3BaHHbIX MMWU nocrnencTeuin. Hambonee onacHbiMM aBapusiMm SBNSAOTCH
NOBPEXOEHMS W OTKa3bl, BbI3BAHHbIE HAapYyLUEHWEM T[EPMETUYHOCTN TpybonpoBOoaOB
B pe3ynbTaTe paspbiBOB M TPELUMH MO OCHOBHOMY MeTanny TpyObl M MO CBAapHOMY LUBY,
CKBO3Hbl€ KOPPO3MOHHbIE CBULLM, HEMNMOTHOCTU COEeOUHEHWUA, YTOHEHWE CTEHOK TpyObl Ao
HeJoNMyCTUMbIX BEMTUYUH U T.M.

10.4.5.4 CgepeHust 06 aBapusx MOABOAHbLIX TPybONPOBOOOB [OJKHbI COOEpPXaTb
onuncaHwe YyCrnoBUI B Hayane aBapum n mep ©Oopbbbl C aBapuen, NpUHUMaEMbIX AN
nukBMgaunun ee nocneacTeBuin, WMHOPMaLMIO NO pas3BUTUIO aBapun, dusndeckme wu
cTaTUCTU4eCKMe Mogenu u ap.

10.4.5.5 T[lpegBapuTenbHblni  aHann3  UWAOEHTUdUKaALMM  ONacHOCTEM  MO3BONSET
onpefenntb, Kakume anemMeHTbl TpybonpoBOAHOW CUCTEMbI TpebykT bonee TwaTenbHOro
aHanmsa, a Kakue nNpeacTaBnsitoT MEHbLUNIN MHTEPEC C TOYKN 3peHUs 6e30MacHOCTMW.

10.4.5.6 PesaynbtatoM MaeHTU(UKALUUM OMacHOCTEN CRYXWUT COCTaBfIEHWE MNEPEYHS
HexxenaTtenbHbIX CcobbITUM, npuBOAAWMX K aBapun. WpoeHTudumkauus onacHocTemn
3aBepluaeTcs onpeaeneHnemM ganbHeENWNX HanpaBneHun AeaTenbHOCTU, 8 UMEHHO:

NpoJoIIKeHNne unu  npekpaweHune npoBefeHus [danbHerwero adHanmsa BBuay
HE3HaYNTESIbHOCTU ONACHOCTH;

npoBeaeHne Gonee TWaTENbHOrO aHanmn3a pucka;

BblpaboTka pekoMeHAaUNN MO CHWKEHUIO CTEMEHU OMAaCHOCTH.

10.4.6 OueHka pucka.

10.4.6.1 Ha aTane oueHKM pucKa BbISBNEHHbIE B NpoLecce naeHTUdmKaumm onacHoCTm
HeobXxoaAMMO npoaHanuanMpoBaTb Ha NpPeaMeT MX COOTBETCTBUSA KPUTEPUSM MPUEMMNEMOro
pucka. lMpn 3aTOM KpuUTEepun NpPUEMIIEMOrO puUcKka U pesynbTaTbl MOryT ObiTb OTpaXeHbl
Ka4yeCTBEHHO B BMAE TeKcTa (Tabnumu) nnm KonnudecTBeHHO NyTEM pacyeTa nokasaTenen pucka
(cM. npunoxexHue 2).

B cnyyadax, korga uMeeTCA YBEpPEeHHOCTb, YTO OMacCHOCTUM M CBA3aHHble C HUMU
nocneacTensa cobbITUA HE3HaAYUTENbHbI UMM UX BEPOSATHOCTb BECbMa Mana, AonycKaeTcs
yrNpoLLEeHHas OLeHKa OrnacHOCTEN U NPUHATUE peLLeHnin 06 NX NCKIIYEHUN U3 JarbHenLwero
paccMOTpEHUA.

10.4.6.2 Tpu BbLIGOPe MeETOOOB aHanu3a pucka MpuopuTET crnegyeT oTAaBaTb
Ka4yeCTBEHHbLIM MHXEHEPHbIM MeTo4aM aHanmsa pucka, OCHOBaHHbIM Ha anpobupoBaHHbLIX
npouegypax, cneumanbHbiX BCAOMOraTefbHbIX MaTepuanax (Hanpumep, [geTanbHo
pa3paboTaHHbIX METOAMYECKUX PYKOBOACTBAX) M MNPAKTUYECKOM ONbIT€ WCNOMHUTENEN.
B TOXXE BpeEMS KONMYECTBEHHbIE METOAbI OLEHKN puUCKa ObiBalOT BECbMa MOfEe3Hbl, a MHoraa
N €ANHCTBEHHO OONYCTUMbI, HanpuMep, Ans CpaBHEHUS PasfNYHbIX BapMaHTOB MPOEKTHbIX
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peLweHnn U/unu Npu conocTaBneHNN 3HAYNMOCTM ONACHOCTEN Pa3NIMYHOrO NPOUCXOXAEHNS,
a TaKke Anga NoATBEPXAEHNA 0O bEKTMBHOCTM NOMTy4YaeMbIX pe3ynbTaToB.

10.4.6.3 OueHka pucka BKo4YaeT Bcebd aHanM3 4acToTbl WHULMUPYHOLLMX W
NPOMEXYTOUYHbIX COObITUI, aHANN3 MHTEHCUBHOCTU NPOSIBNEHMS ONACHbIX BO3AENCTBUN N UX
nocrneacTBUN, a Takke aHanM3 HeonpeaeneHHOCTEN pe3ynbTaToB.

[na aHanu3a M oueHKU 4acToTbl COObITUW, Kak MpaBuilo, MPUMMEHSIIOTCA cnegyowme
nogxoAdpwl:

NCNOMb3YTCA CTaTUCTMYECKUE [aHHble N0 aBapUMHOCTU U HAOEXHOCTU MOABOAHbLIX
TpybonNpoBOAOB,  @HANMOMMYHbIX MO KOHCTPYKUMM W YCMOBMAM  SKChyaTauum
paccmaTpuBaemMomy Tuny;

NMPUMEHSIIOTCST NIOTMYEcKMe MeTOAbl aHanu3a «OepeBbEB COOLITUA» MU «OEPEBLEB
OTKa30BY;

BbIMOMHSIETCH 9KCMepTHas OLEHKa, yYuTbiBalolas MHEHMs1 cneumanuctoB B obnacTtu
Tpy©onpoBoAHOro TpaHcnopTa.

10.4.6.4 Tlpn HepocTaTke CTATUCTMYECKUX [aHHbIX, PEeKOMeHOyeTCs MPUMEHATb
AKCMEpPTHbIE OLIEHKN M METOAbI paHXnpoBaHus pucka. [Npun Takom nogxoae paccmaTpvBaemble
cobbITnsi 06bIYHO pa3bMBalOTCS MO BENUYMHE BEPOSATHOCTM M TSDKECTU MNOCHEACTBUM Ha
HEeCKONnbKO rpynn (KaTteropui, paHroB) C OLEHKOW pucka MO COYEeTaHUsIM BEPOSTHOCTU
HaCTYMMAEHUS N TSHXKECTU, HANPUMEP, C BbICOKOW, NPOMEXYTOYHON, HA3KOWN N HE3HAYUTENBHOM
cTeneHsaMn pucka. Kak npaeuno, BbiCOKas CTENeHb pucKa cUMTaeTcs Henpuemmnemown,
npomexyToyHasa TpebyeT BbINOSIHEHMA KOMMMekca paboT MO CHWKEHUIO CTEMNeHW pucka,
HM3Kasi NPU3HaeTcsa NpMemMnemMomn, a HesHa4ynTeNbHas MOXeT He NPMHUMAaTbLCA BO BHUMaHME
(Nnpunoxexue 2).

10.4.6.5 AHanu3 nocneacTBui aBapui BKoyaeT B cebst OueHKy BO3AEWCTBMN Ha
nogen, oKpyxarwLlyto cpegy U UMYLLECTBO TpeTbMX nuy. AHanm3 MNOCNenCTBUMA OOSPKEH
YUNTbIBaTb OLEHKN (PU3UKO-XMMUYECKUX XapaKTEPUCTMK OMacHbIX BO3OEWCTBUIA (MOXapOoB,
B3pbIBOB, BbIOPOCOB TOKCMYHbIX BeWecTB M T.N.). [Ons 3TOro AOMMKHblI MNPUMEHATLCH
anpobupoBaHHble MOAENU aBapuUiHbLIX MPOLLECCOB M KPUTEPUN MNOPaAKEHUS OOBLEKTOB
BO34ENCTBUS, BKINoYasi COGCTBEHHO NOABOAHbIN TpybGonposoa.

10.4.6.6 OueHka 93KOMOrMYECcKOro pucka BKMYaeT B cebss pacuyeT cneayoLwmx
nokasaTenemn:

BENUYNHBI MaKCUMarbHbIX PaCYEeTHbIX BbIBPOCOB TPAHCMOPTUPYEMbIX BpeOHbIX BELLECTB
B OKpY>XXatoLyto cpeay, UX MHTEHCUBHOCTU U NPOAOIIKUTENBHOCTU NPU aBapuax Ha yyacTkax
TpybonpoBoaa ¢ y4eTOM 0COBEHHOCTEN NPOXOXAEHNS TPACChl, TEXHNYECKUX XapaKTepPUCTUK
N PEXMMOB 3KCMnyaTaumm TpybonpoBogoB Npu HOPMasribHOM peXuMe 1 Npu oTkasax CUCTEM
KOHTPOMA yTeYEK U CUCTEM aBapUMHOIo OCTaHOBA NpoLiecca Nepekadku;

rogoBble 4acTOTbl MPEBbLILWEHUA 3adaHHbIX BeNUYMH obbema yTeyku (pekoMeHayeTcs
npoBoauTb pacyeT Ha npesbiweHre 0,5 T, 50 T, 500 T 1 5000 T BpegHoro BeLLecTsa);

cpegHerofoBble 4acToTbl BO3HUMKHOBEHWSA yTeYeK W BbIOPOCOB NpU  HapyLUeHUAX
repmMeTMYHOCTN TpyHOonpoBOAOB NO BCEM NPUYNHAM;

cpegHue BenuunHbl obbema yTeuek;

CpeaHu CyMMapHbI O6beM yTeuek.

Pacyetr makcumanbHbiX 0O6bEMOB YyTeYeKk BO BCEX pexummax crnegyeT coBmellatb C
rmgpaenuMyecknMmmn pacyetammn Tpybonposoga nnv NpoBOAUTb OTAENbHO C UCMOMb30BaHNEM
anpoOMpPOBaHHbIX MTMAPABINYECKUX MOLENEN.

10.4.6.7 Tlpu oueHKke pucka crnegyeT NpoBeCcTV aHanms HeonpeaeneHHoCTN N TOYHOCTH
pe3ynbtatoB. OCHOBHbIMW MCTOYHMKAMK HeonpeaeneHHOCTEN ABMSTCA HEeAOCTaTOYHOCTb
WHopMauMM MO  YCMAOBMAM  3KCnnyatauuu nogsogHoro TpybonpoBoga, AaHHbIX O
HaOEXHOCTU MPUMEHSIEMOro 000opyaoBaHWA U KOMMNEKTYHLWMWX  U3Oenun, Hanuyue
YyenoBeYvyecKoro (paktopa, a Takke NpeanonoXeHus U O0NyLEeHUs B NPUHATbIX MoAensx
aBapuvrHOro npowecca.
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AHanu3 HeonpegeneHHocTen npeacTaBnseT cobon nepesBos HeonpegeneHHocTen
MUCXOAHbIX MapaMeTpoB W NPeanonoXeHun, WUCMOMb30BaHHbIX MNPU  OLEHKe pucka,
B HeonpedeneHHocTn  pesynbTaToB. [lpuynMHbl  HeonpedeneHHOCTU  AOMXKHbl  ObiTb
naeHTMOULMPOBaHbI 1 NpeacTaBreHbl B pesyrbTaTax.

10.4.7 PekomMeHpauum No yMeHbLUEHUIO pUCKa.

10.4.7.1 3BaknouuTtenbHbiM  3TanoM aHanu3a pucka sBnsetca  paspaboTka
pekomMeHOaunin No YMEHbLLEHUIO pyUcka (YNPaBreHMIO PUCKOM).

YMeHbLUEeHNe pucka MoOXeT JOCTUraTbCs MepaMm TEXHUYECKOro NMbo opraHn3aLoHHOro
XapakTtepa, Npu4yemM B Nepuog aKcnnyataumMm nogBoaHoro Tpybonposoga opraHn3aunoHHbIe
MeponpuUaTUSA B psie criy4aeB MOryT KOMMEHCMpPOBaTb OrpaHUYEHHOCTb BO3MOXHbBIX Mep Mo
YMEHbLLEHMIO OMAaCHOCTMU.

Mpn paspaboTke Mep NO YMEHbLUEHUIO pUCKa criefqyeT yunTbiBaTb MX 3OPEKTUBHOCTb
(BNMsHME Ha ypoBeHb 6e30MacHOCTU) U BO3MOXHYK OrpaHUYEeHHOCTb NpUBMEKaemMbIX Ans
3TOro pecypcoB (hMHAHCOBBLIX W MaTepuanbHbiX). B nepByld o4vepeab OOSMKHbI
paccMaTpuBaTbCs NPOCTblie U TpebyoLlme HaunMeHbLINX 3aTpaT peKoOMeHAaUM U Mepbl.

10.4.7.2 B nobom crny4ae mepbl, yMEHbLUAKOLWINE BEPOATHOCTb aBapun, AOSMKHbI UMETb
npevMyLLecTBa Mo CpaBHEHMUIO C MepaMM, YMEHbLUAKLWUMM NOCNeACcTBMSA aBapui. Beibop mep
YMEHbLLEHWST ONACcHOCTU UMEET crneaytoLime NpuopuTeThI:

.1 Mepbl, yMeHbluallWme BEpPOATHOCTb BO3HUKHOBEHUS aBapuUWHOW CUTyauuw,
BKIOvatoLme:

Mepbl, YMeHbLUAKLMe BEPOATHOCTb BO3HUKHOBEHNS OTKa3a,;

Mepbl, yMeHbLUIaLLMe BEPOATHOCTb NepepacTaHus oTkasa B aBapuiHy CUTyaLuio;

Mepbl, OTHOCALLMECH K CMCTEMaM NPOTUBOABaPUAHON 3aLLUMTbl U KOHTPONS;

.2 Mepbl, yMeHbLUaLNe TSHKECTb NOCNEeACTBUIA aBapun:

Mepbl, nNpegycMmaTpumBalolMe MU3MEHEHWe KOHLEMUUW WM KOHCTPYKUMM MNOABOAHOMO
TpybonpoBoda, Hanpumep BblOOp COOTBETCTBYHOLLEN TOMWMHBI CTEHKM Tpybonpoeoaa,
AHTUKOPPO3MOHHON 3aLLMTbl, UBMEHEHUE TpaccChl U Ap.;

Mepbl, Kacarllmecs opraHusaumu, OCHAaLEHHOCTM M FOTOBHOCTM MPOTMBOABaPUNHBLIX
cnyx®o.

Mpu paBHOM BO3MOXXHOCTH peanusauum pa3paboTaHHbIX  pEeKOMeHgauumn
nepsooYvepeHbIMn Mepammn 6e30nacHoOCTM cryxaTt Mepbl NpeaynpexaeHus asapun.
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10.5 METObl MPOBEOEHUA AHAJIU3A PUCKA

10.5.1 Bbibop meTOoOoOB npoBedeHus aHanmMsa pucka HeobxogMmo npoBoAuTb C
y4yeToM Lenu 1 3agay aHanumsa, BblopaHHbIX KpUTEPUEB NPUEMITEMOrO pUcka, 0COBEHHOCTEN
noasogHoro TpybonpoBoaa, xapakrepa BO3MOXHbIX ONMAaCHOCTEMN.

[OMmKHbl Takke y4YnMTbiBaTbCA Hanuyne HeobGXOAMMOW WM OOCTOBEPHOM WHpopMaumw,
pecypchl, BblioensieMble Onsi NPOBEAEHNS aHanu3a, onbiT, KBanudukaums UCNONTHUTENEN K
apyrue gaktopebl.

10.5.2 MeToabl aHann3a pucka JOSPKHbI OTBEYaThb cneayrLmnm TpeboBaHnsaM:

OblTb HaAy4yHO M MeTogudeckn OOOCHOBAHHBIMW M COOTBETCTBOBATb 00MacTuU CBOEro
NPUMEHEHMNS;

AaBaTb pe3ynbTaTbl B BUAE, KOTOPbIA MO3BOMSET HaunyywuMm o6pa3om MNoHMMaTb
XapakTep pwvcka, BblpabaTbiBaTb M OuUeHMBaTb Haubonee adheKTUBHbIE MYTU CHWKEHUSA
pUCKa;

ObITb NOBTOPSIEMbIMU N NPOBEPSIEMbIMU.

10.5.3 B o6wem cny4vae, Ha cTagum ngeHTudmKaumm onacHOCTEN cnegyeT NpUMEeHATb
OAVH UM HECKOJTbKO N3 MEPEYNCTIEHHBIX HXKE METOLOB aHanmM3a pucka:

NMPOBEPOYHbIN (ONPOCHbIN) JTUCT;

«Yto Bygert, ecnun...?»;

KOMOMHAaLMIO METOOOB: NPOBEPOYHbIN NUCT N «YTO ByaeT, ecnu...?»;

aHanms3 onacHoCcTu U paboToCNOCOBHOCTH;

aHanna BMAOB M NOCNeACTBUN OTKA30B;

aHanun3 aepeBbeB 0TKA30B M CObLITUN;

COOTBETCTBYIOLLNE 3KBUBASIEHTHBIE METOAbI.

KpaTkne cBedeHUa O MNepeyvucrieHHbIX MeTodax aHanmsa pucka M YCrnoBUSIX UX
NPUMEHEHUS NPUBEAEHbI B MPUNOKEHUN 3.

10.5.4 PekomeHgaumn no BblIbOpy METOOOB aHanm3a pucka Ansa pasfudHbIX 3TanoB
AeaTenbHOCTM U (PYHKUMOHMPOBaHUA noasBogHoro TpybonpoBoda (NpoekTupoBaHue,
TpaccupoBKa, BBOA B SKCMyaTauuio 1 BbIBOA, AKCNyaTauuns, PEKOHCTPYKLMSA) npeacTaBnieHbl
B Tabn. 10.5.4.

Tabnuua 10.5.4
MeTon Bug peatenbHOCTU M PyHKUMOHMPOBaHUSA

MpoekTuposaHme | PasmelueHure n| Beog/ebiBog M3 | Skcnnyaraumst | PEKOHCTPYKUMSA
TpaccupoBKa | aKcrinyaTtauum

AHanus «4to byger, ecnu...?» + 0 ++ ++
MeTon npoBepo4HOro nucra 0 + ++
AHanus onacHocTu 1 paboTocnocobHOCTM ++ 0 + + ++
AHanus BMOoB 1 NocneacTenii 0TKasoB ++ 0 + + ++
AHanus gepeBbeB OTKA30B M COBbITUI ++ 0 + + ++
KonunyecTBeHHbIN aHanu3 pucka ++ ++ 0 + ++

0 — HanmeHee noaxoasLNn MeToA;
+ — pekoMeHayeMmbIn MeTon;
++ — Hambonee nNooxoaaLMA METOA,.

MeToabl MOTYT NPUMEHATLCA OTAEMNBHO UMW B JONONHEHWe Apyr K Apyry. KayecTBeHHble
MeToabl MOryT BKoYaTb B CeOSA KONMUYECTBEHHbIE KPUTEPUM pPUCKA, B OCHOBHOM MO
3KCNEPTHbIM OLlEHKaM C UCMOSIb30BAHWEM, HanNpumep, MaTpulbl «BEPOSITHOCTb — TSHKECTb
nocneacTBUny paHXMpoBaHUA onacHocTh (cM. npunoxeHue 2). MNMOonHbIA KONMYECTBEHHbIV
aHanu3 pycka MOXeT BKMoYaTb BCe yKa3aHHble METOAbI.




lMpasuna knaccugukayuu u NOcmpoUKU MoOPCKUX M0A80OHbLIX Mpyborposodos (Yacme 1)

192

YACTb Il. PAU3EPbI

1 OBLWME MNOJNTIOXKEHUA

1.1 OBJIACTb PACINPOCTPAHEHUA

111 TpeboBaHMa HacTosIWENW YacTu pacnpoCTpPaHAlTCA Ha OOOblYHble W
9KCMOPTHblEe TMOKMEe pan3epbl pPasnMyHbiX TUMNOB W KOHCTPYKTMBHOIO  UCMOMHEHUS,
coefvHsAWmME B eanHyto TpybonpoBOAHYIO TPaAHCMNOPTHYHD CUCTEMY MOPCKME MOABOOHbIE
no6biuHble  komnnekcol  (MAOK) ¢ mopckumu  nnaByummmn  HedTerasogoObiBaoLMMM
Komnrekcamu/ogHoTodeYHbiMM  nnasydnmn  npunydanammn  (MHK/FSPM)  unu mopckumn
cTaumoHapHbiMu nnatgopmamm (MCI).

1.1.2 MAOK, B Tom 4ncne wnaHrokabenu n oKoOHeYHble MaHUAONbAbI/NMEPEXOLHMKN
MOPCKMX NOABOAHBLIX TPyOONpPOBOAOB, OOSMKHbI COOTBETCTBOBaTb TpeboBaHuaM [lpaBun
Knaccudukaumm n NoCTPOMKN MOPCKNX NOABOAHbIX A00bIYHbIX kKomnnekcos ([MNpasuna MNOK).

1.1.3 Mpn HeobxogmmocTn MaHeBpupoBaHus (BpaweHus) [MHK Bokpyr To4ku
aKcnnyaTaumm pamsepbl OOIDKHbI  MPUCOEOMHATBCA K 3asKOpeHHbIM  Typensm. [lpwu
obecneveHmn Bo3MoxHocTu yxopa [MHK ¢ Toukm akcnnyaTauumn pansepbl OOMKHbI GbITb
NpUCOEANHEHDI K 3asiKOPEHHbBIM MOrPY>KHbIM BysIM, B TOM YMCre CO BCTPOEHHLIMU Typensamu.

1.14 MHK/FSPM un ux Typenu AOkHbl YOOBNETBOpPsSTb TpeboBaHusm [lpasun
Knaccudukaumm, nocTporkn n obopyaoBaHNA MOPCKMX NriaByvmx HedTerazogobbiBalowmx
komnnekcos (lMpasuna TMHK), a MCI1 - cootBetcTBOoBaTb TpeboBaHusm [lpasun
Knaccudukaumm, nocTpovku u obopyaoBaHust nnaBydMx OypoBbIX YCTAHOBOK WU MOPCKMUX
cTtaumoHapHbIx nnatdopwm (Mpasuna MNBY/MCI).

1.15 TpeboBaHNA HACToSALLEN YacTX HE pacnpPOCTPaHAITCA Ha NOABOAHbIE LUNAHIK,
KOTOpble OOMKHbI oTBeYaTb TpeboBaHuaM pasg. 6 yactm VIl «Cuctembl n TpybonpoBoabi»
MpaBun knaccudukaumm n NOCTPOMKN MOPCKUX Cyd0B.

1.1.6 TpeboBaHMA HacCTOAWEN YaCTU MOTyT TMPUMEHATBCS K CYLECTBYHOLLMM
pansepam, NOCTPOEHHbIM 6e3 TexHUYecKkoro HabnwaeHua Peructpa, ¢ Lenbio nposBeaeHus
0CBUOETENBCTBOBAHMS TEXHUYECKOrO COCTOSHUS U OLIEHKN BO3MOXHOCTW NPUCBOEHMS Kracca
Peructpa.

1.1.7 Pansepbl, BbINOMHEHHbIE NO APYrMM HOpMam, npasunam unuM ctaHgapram,
MoryT 6bITb 0gobpeHbl Pernctpom anbTepHaTUBHO WU B JOMNOSMHEHME K TpeboBaHWAM
HacTosILLEen YacTu.

1.1.8 Mpyn NpoeKkTMpoBaHUK, CTPOUTENBLCTBE U 3JKCMNNyaTauMuM pams3epoB OOSTKHbI
BbIMOMHATLCA TPEOOBaHNA HAA30PHbIX OPraHoB.
1.1.9 OcHoBaHusi pan3epoB B 4acTu TpeboBaHWM, KaCalLMXCA KOHCTPYKTMBHOIO

3aKpenyieHMsi Ha [OOHHOM T[pyHTe, AOIDKHbI COOTBETCTBOBATb TpebGoBaHuaAm dactn |V
«®PyHgameHTbl» Mpasun MAOK.

1.1.10 B octanbHOM [OrmkHbl ObITb y4yTeHbl TpeboBanma 1.1.7 u 1.1.6 yactm |
«Mopckune nogeoaHble TpybonpoBoabI».
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1.2 ONMPEAENEHUA U COKPALLEHUA

1.2.1 OnpepeneHus.

M'Mbknn pansep — pansep, OOMNYCKAKOWNA 3HAYUTENbHbIE OTKIIOHEHUST OT
NPSIMONIMHENHOCTUN 6€e3 CyLLEeCTBEHHOIO pOCTa U3MMBHbBIX HAMPSXKEHNI.

fMBpuaHbIM pan3ep — pansep, COCTOAWMMN U3 TPYD, N3rOTOBMNEHHbIX U3 Pa3NMNYHbIX
KOHCTPYKLMOHHbIX MaTepuarnos.

HobGblyHON pan3ep — BepTUKanbHasi YacTb NOABOAHOM TPYOONPOBOAHOM CUCTEMBI,
coeavHsALLas NoABoAHbIE A0ObIYHBbIE KOMMMEKCHI C cMcTeMaMm coopa/NoAroTOBKU/XpaHeHNs!
nnacTtoBou npoayKumm MOPCKMNX nnaBy4mnx HedTerasogobbiBaoLLMX
Komnriekcos/ogHoToueuHbIX npuyanos (MHK/FSPM) nnmn mopcknx ctaunoHapHbIx nnatdopm
(MCr.

M punmeyaHune. ﬂO6bI‘-IHbIe pal7|3epb| MoryT ObITb MCMNOMb30BaHbl AN 3aKadku BOAbl UK rasa
B nnacrT, rasan)Ta, a TakKXKe Aana pas3MelleHunA LnaHrokabenen cucrtem KOHTPOJIA W ynpaBlieHusa
NnoABOAHLIMU A0OLIYHBIMK KOMMIIEKCAMM.

HaTtsaxHoe ycTponctBo pansepa/KomneHcaTop BepTUKANbHBIX
nepemMelweHMn — CUCTEMA HaTAXKEHUs pan3epa W KOMMNEHcauMn BepTUKaIbHbIX
nepemMeLLeHnn MOPCKMX MnaByunx HedTerasogobbiBaloLmMX KOMMNIEKCOB/OA4HOTOYEYHbIX
npuyanos (MNMHK/FSPM) oTHocuTenbHO pansepa.

OcHoBaHue pawn3epa — YCTPOMUCTBO ANs 3aKkpenneHus pansepa, MMeroLLero
B KOHCTPYKLUW 3NI€MEHTbI NriaBy4eCcTu, HA MOPCKOM FPYHTE.

[MakeTHbBIN pan3ep — pansep, COCTOAWMA N3 NakeTa (Nydka) napannenbHbiX Tpyo
pan3epa u WwnaHrokabenemn.

MonnmepHoO-MeTannUYecKunm pansep - pansep c rmokom
NOSIMMEPHO-MeTanIM4Yeckon Tpyoon.

MonuMMepHbIN KOMMNO3UUUOHHBIN MaTepuan (MKM) - retepodasHas
cuctema, obpasoBaHHasi MOMMMEPHOM MaTpuuerd W HanonHutenem  (apMupyloLmMm
MaTepuanom).

Mpurpys — aneMeHT paunsepa, UMeWWNA OTpuLaTENbHYD  MNNaByyecTb,

NPUKPENNEHHbIN K pan3epy 4515 CO30aHNSA pacTArMBatoLwmxX YCUNuin.

Pansep ns MNKM — pansep ¢ tpybon ns NKM, cocrtosiLen ns cunoBon BHELUHEN
0605104KM, FrEPMETUYHOrO BHYTPEHHETO NIeNHEepa 1 y3roB COeQUHEHNS.

PansepHasa cucTema — COBOKYNHOCTb AONONHUTENBHbIX CUCTEM, 0BOPYAOBaHUA U
YCTPOMWCTB, obecneunBaoLLmx YHKLMOHMPOBaHNE pan3epa (MM HECKOSbKUX pan3epoB) Kak
o6uwen TpybonpoBOAHOM TPAHCMOPTHON CUCTEMBI.

Cekuyna Tpybbl pamnsdepa — cbopoyHasa eguHunua Tpybbl pansepa, BKYaoLas
y3nbl COeANHEHUNS (KOHLEBbIE (OUTUHIN) MO KOHLLAM.

CtaTtuyeckas ynpyras nNMHUS pan3epa — IMHMA OCK pan3epa B NOMOXKEHUN
paBHOBECUA NMPU OENCTBUM TOSNbKO CUMN TSHXKECTU, CUM MNaBy4YeCTN N CTaTUYECKMUX peakuuin co
ctopoHbl MHK/FSPM/ MCI.

Tpyba pansepa —aneMeHT pansepa, hopMUPYIOLLNIA KaHan TpaHcnopTa NnacToBom
nNpoAyKumn, BoAbl N rasa.

OKCNOPTHBLIN pan3ep — BepTMKanbHass 4acTb NOABOAHOM TPybGONPOBOAHOM
CUCTEMbI, COEAMHSIIOWAst CUCTEMbl OTIPY3KM MNacTOBOM MNPOAYKUMM MOPCKUX NNaBy4vmx
HedpTerasogobbiBatoLLmMx KoMNnekcos/ogHoTo4euHbIx npuydanos (MHK/FSPM) unu mopckux
cTaumoHapHbix nnatgopm (MCI1) ¢ noasogHbIMU TPyH6ONPOBOAHBIMU CUCTEMAMM.

OnemMeHT NnaBy4YecTu — 3NeMEHT pan3epa, UMEeKLLNIA NONOXUTENbHYIO MiaBy4ecTb,
NPUKpenneHHbIN K pan3epy 4518 co30aHNsA pacTarnBaroLwmx YyCUnuin.

1.2.2 CokpallueHus.

MCTI1 — mopckasi cTaumoHapHasa nnatdgopma.
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MIIT — mopckor nogBoAHbLIN Tpybonposoa.

MNAK — nogBogHbIN JOOLIYHOW KOMMIEKC.

MNKM — nonMMepHbIN KOMAO3ULMOHHBI MaTepuarn.

MHK — mopckon nnaBy4nin HedTerazoaoobiBaOLLMN KOMMEKC.

FSPM (Floating Single Point Mooring) — MOpCKon NnaBy4yMn OOHOTOYEYHbIN Mpuyan.
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1.3 KINIACCUDPUKALINA

1.3.1 lMNpucBanBaembii Pernctpom knacc pansepa COCTOUT U3 OCHOBHOIMO CUMBOSA,
AOMOMHUTESbHBIX 3HAKOB W CIIOBECHbLIX XapaKTepPUCTUK, ONpeaensitolmnx KOHCTPYKLUMIO U
Ha3Ha4eHue pansepa.

1.3.2 OcHoBHOWM cnMBOS Knacca, npuceamBaemMbll Peructpom pansepy, COCTOUT U3
cregyowmx 3HakoB: R®, Rx unu Rx.

B 3aBrcumocTn oT TOro, noa HabniogeHnem Kakoro Hag3o0pPHOro opraHa NOCTPOEH pan3ep,
OCHOBHOW CMMBOI KIlacca yCTaHaBnMBaeTCs crieayowmm obpasom:

pansepam, NOCTPOEHHbLIM MO MpaBunam n nog TexHuyeckum HabnwgeHvem Peructpa,
npucBaMBaeTCA KIacc C OCHOBHbIM CUMBOSIOM R®;

pansepam, NOCTPOEHHbIM MO npaBunam u nog HabnogeHnem npusHaHHoro Pernctpom
KnaccmdukaumMoHHOro obLiecTea UnmM HauMoHanNbHOro Haa30pHOro opraHa, NpUMcBanBaeTCs
Krnacc ¢ OCHOBHbIM CUMBOJSIOM R ;

pansepam, NOCTPOEHHbIM 6es HabnoaeHns NPU3HaHHOro Pernctpom
KnaccmdukaumMoHHOro obLiecTea MM HaumoHanbHOro HaA30pHOroO opraHa, NpuMcBanBaeTCs
KIlacc C OCHOBHbIM CMBOMoM Rx.

1.3.3 K ocHoBHOMY cuMBOIny Knacca go0aBnsitoTca Tpy rpynnbl OMOJSTHUTENbHbBIX
3HaKOB:

1.3.3.1 [JononHuTesnbHble 3HaKW, COOTBETCTBYIOLLIME HA3HAYEHUIO pan3epa:

P — nobblyHOM, B TOM YMCne ANnd 3akavyku BOAbl UNK rasa B NnacT;

E — 9KCMOpTHbLIN.

1.3.3.2 [ononHuTenbHble 3HaKW, COOTBETCTBYOLIME BUAY [0ObIBaEMON/OTrpyKaemonm
NracToBOM NPOAYKUNNA:

G —-ras;

L —xnakasa nnm mHorocasHasa TpaHcnopTupyemas cpefa, B TOM Yucrne Boaa.

1.3.3.3 [ononHuTenbHble 3HakW, COOTBETCTBYWOLME MaTepuany, U3 KOTOPOro
n3rotosneHa Tpyba pansepa:

S — cTanb;

T — TUTAHOBbLIN CNNaB;

A — anvMMHMEBBIN CNaBs;

C - NKM;

H — rmbpugHbin pansep;

F — nonumepHo-meTannuyeckas Tpyba.

134 K ocCHOBHOMY cumBOMY Knacca W [OMNOMHUTENbHbIM 3HakaM [o6aBnsalTCS
CrNOBECHbIE XapaKTEPUCTUKN:

1.3.4.1 Tlpn pobblMe nNacTtoBOW MPOAYKUUM C  KOPPO3MOHHLIMM  CBOWCTBaMW
(cepoBogopogom) — corrosion-active.

1.3.4.2 OcTtanbHble CIIOBECHbIE XapaKTEPUCTUKN:

reorpadon4ecknin pamoH;

BMA TPAHCNOPTUPYEMOW Cpeabl;

paboyee nasneHue, Mla;

MakcumanbHas Temneparypa TpaHcnopTupyemon cpebl, °C;

HOMWHanbHbIV AnameTp TpyObl pansepa, MM/KONMYECTBO TPYO, LWT.

Hanpumep: R* P L F, corrosion-active, Barents sea, 19 MMa, 30 °C, 300/1.

1.3.5 MpuceoeHne knacca Peructpa o3Ha4yaeT noaTBeEpXAEeHME COOTBETCTBUS
pan3epa npegobsaBnsemMbiM K Hemy TpeboBaHuam [Npasun MIMT u B3ATMEe pansepa nog
TexHu4yeckoe HabnwogeHve Ha onpedeneHHbI CPOK C NMPOBEAEHMEM BCEX MpennuCaHHbIX
Pernctpom ocBuaeTenbCTBOBaHWA O NOATBEpXAeHus knacca. [MpucBoeHune pansepy
knacca Peructpa nogrteepxgaetca odopmneHmeMm KnaccudmkaumoHHOro cemaeTenbcrea
YyCTaHOBNEHHON (HOPMbI.
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1.3.6 B ocrtanbHomM TpeboBaHMA K  Knaccuukauunm  pan3epoB  AOMKHbI
cooTBeTCTBOBAaTb nosnoxxeHmsam 1.3.5 — 1.3.12 yactu | «kMopckme nogeogHble TpybonpoBoabi».
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1.4 OBbEM OCBUOETENbCTBOBAHUNA

14.1 TexHnyeckoe HabnwogeHne 3a pansepamum COCTOMT B MPOBEPKE  €ro
cooTBeTCcTBMA TpeboBaHnsam Peructpa npu:

paccMOTpeHnn 1 ogodpeHnn (CornacoBaHnmM) TEXHUHECKON JOKYMEHTaLNN;

0CBUAETENBCTBOBAHMM OOBEKTOB TEXHUYECKOro HabnoaeHns Ha aTanax U3roToBIEHMs,
NOCTPOMKK, SKCMyaTauuu, B TOM YMcre MoaepHU3aLmm U peMoHTa.

1.4.2 HeatenbHocTb Peructpa no knaccuukaumm pamnsepoB, TEXHUYECKOMY
HabnogeHNo Ha aTanax, ykasaHHbiXx B 1.4.1, OCyLlecTBNSAETCA Ha OCHOBaHWM [OrOBOPOB
C 3aKkasymkamu.

1.4.3 B npouecce TexHmMyeckoro HabnwgeHus 3a pansepamu Pernctp BblgaeT akThbl
OCBMOETENbCTBOBAHMSA (MO OKOHYaHWW  MOCTPOWMKK,  €XeroaHoro/mpomMexxyToOYHOro/
oYepenHoro) 1, B criydae HeobXo0ANMMOCTH, NHbIE OOKYMEHTbI.

1.4.4 O6wme TpeboBaHMA K OCBUOETENbCTBOBAHUAM  pan3epoB  OOSKHbI
cooTtBeTcTBOBaTh TpeboBaHmsam 1.4.1 — 1.4.4 yactn | «Mopckme noaBogHble TpyGoNpoBOAbI».
1.4.5 PekomeHayeTcsa  cornacoBbiBaTb  CPOKM  NPOBEOEHUS  Nepuogmyeckux

OCBMAETENBCTBOBaHMIA ANsi 00bekToB knaccudukaumm Pernctpa Ha paccMaTpyBaeMomMm
MOPCKOM HedpTerasoBoM MECTOPOXAEHUN: MOPCKMX NOABOAHbLIX TPYOONpOBOAOB, pan3epos 1
NoABOAHbIX AOObIYHBIX KOMMIEKCOB.
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1.5 TEXHUWHECKAA OOKYMEHTALUA

151 [lo Hauyana nocTponkn parnsepa Ha paccmoTpeHume Pernctpy gomkHa 6biTb
npeacTaBrieHa TexHW4Yeckas [AOKYMeHTauus, no3Bonswowas  yaoCTOBEPUTbCH,  YTO
TpeboBaHusa NpaBun Pernctpa no oTHOLLEHUIO K JAaHHOMY pan3epy BbINOMHAKTCS.

JokymeHTaums no pamrsepam/pansepHbiM cCUCTEMAM [LOMMKHa coaepXaTb AOKYMEHTHI,
yKasaHHble B 1.5.2 — 1.5.8.

15.2 O6wasa vyacTb:

.1 cneuudumkauma pansepa;

.2 yepTexu pansepa (cxema paboyero NonoxeHus, TMNOBbIE AeTann N COEANHEHNS);

.3 OT4YyeT MO WHXEHEPHbIM U3bICKAHUAM B panioOHe 3JKcnfyaTaumm C yKasaHuem
napamMeTpoB TeYEHUS!, BOMTHEHUS U FPYHTOB (MPY UCMOMNb30BaHUKN yCTaHaBMBaeMbIX Ha OHe
OCHOBaHuWi pansepos);

4 nepeyeHb KOMMMEKTYOLWMX n3genun n obopyaoBaHMs C yKasaHMEM OCHOBHbIX
TEXHUYECKNX XapaKTepUCTUK, npeanpusatus  (M3roToBUTENs)) M Hanuums  opobpeHuns
Pernctpom nnu gpyrmm knaccugukaumoHHbIM/HaA30PHBIM OpPraHoOM.

1.5.3 HokymeHTaumst Ha Tpybbl pansepa, BKIo4as y3rbl COEANHEHNIA;

.1 yepTexu cekumn TpyO pansepa, B TOM YMCNE C KOHUEBLIMM DUTUHramMK (B criyvae
pa3beMHOro COeANHEHNs);

.2 cneuundukaumusa Ha nocTtaeky Tpyb munu TexHuyeckme TpeboBaHus Ha 3akynky Tpyo,
cepTudmkaTbl Ha TPyObl pan3epa u NPOTOKOSbI NX UCTIbITAHWUN;

.3 uyepTexu coeauHuUTenbHbIX Y3noB TpyO pam3epa u coeanHeHus pansepal/Tpyb
pansepa k NMHK/FSPM/MCIT v MNOK;

4 4yepTexu CBapHbIX coeauvHeHun Tpybbl pansepa, BKMYalLlme pasgenky KpOMOK
nog, ceapky, onvcaHne pexnMoB CBapku (B Criyyae CBapHbIX COeANHEHNN);

.5 BuAbl 1 06bEMbI UCNbITAHUN;

.6 cnocoObbl 1 06BEM Hepa3pyLLAOLLIErO KOHTPOIS;

.7 cBeOeHusi 0 TpaHCNoOpPTMPYEMOK Cpeae;

.8  rmapaeBnuyecknin pacyeT Tpybbl pan3epa B NOSIOXKEHUM PaBHOBECUS (B MOMNOXEHUN
CTaTU4EeCKON YNPYron SIMHUN) N B NOMNOXEHUAX MaKCUManbHO OOMNYCTUMbIX OTHOCUTENbHbIX
nepeMeLLeHNIA BEPXHEN N HMKHEN TOUKM pan3epa no TPeM JIMHENHbIM CTeneHam cBoboapl
(BepTuKanbHOe nepemeLleHne, NPoLosIbHOE U NONepPeYHOe ropm3oHTarNbHbIE NEPEMELLEHNS).

154 C ueptexamum n mHbopmaumnen cornacHo 1.5.3 HeobxoguMmo npenctaBuTb
crneayoLwme pacyeTbl U OPYryto NPOEKTHYO OKYMEHTaLMIo:

.1 NpOEeKT n pyKkoBOACTBO MO MOPCKOW Onepauun MOHTaxa pansepa;

.2 pacyeT CTaTMYEeCcKoro paBHOBECHOIO MOMOXeHUd paunsepa (onpepeneHue
CTaTU4EeCKOWN YyNpyron nuHuM pansepa);

.3 pacyeT [AMHaMuUKMW pan3epa nog BO3OENCTBMEM TEYEHWUs, BOSIHEHUS U
nepemeweHunin NMHK/FSPM, a Takke peakumin co ctopoHbl NOK nnm JOHHOMO rpyHTa;

4 pacyeT TOMLWMHbI CTEHKM TPybbl pansepa;

.5 pac4eTt ycTanocTHOM NPOYHOCTY;

.6 pac4yeT NPOYHOCTM paKr3epa B NpoLecce MOHTaxa.

155 [okymeHTauums no anemeHTam nnasyyecTu pansepa:

.1 pac4yeT nnaBy4yeCTu ANIEMEHTOB;

.2 CXema pa3MeLleHuNs 3N1EMEHTOB NaBy4veCTy;

.3 cepTudukatbl Matepmnanos 3NIEMEHTOB MiaBy4ecTy;

4 yepTexu 3NeMeHTOB MNaBy4YeCcTy.

1.5.6 [lokymeHTaumsa no npurpy3am/oCHOBaHUAM pan3epoB:

.1 pacyeT Beca npurpy3oB B BOAE WU OnNpegerieHMe pacyeTHOW Harpysku Ha
OCHOBaHuWe pansepa;

.2 Cxema pasMeLleHust NpUrpy3oB unu pyHgameHTa OCHOBaHUS pan3epa;

.3 cepTudukaTtbl MaTepmanos NpuUrpy3oB/0CHOBaHWS pansepa;
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4 yepTexu Npurpys3oB/OCHOBaHUS pansepa.
1.5.7 [lokymeHTauma no cpencrBamM KOHTPONS W yrnpaBfieHUs aKcnnyatauuen
pansepa.
1.5.8 JoKkymMeHTaums no 3aWwuTHbIM NOKPbITUSM N KaTOAHOW/MPOTEKTOPHON 3aluuTe.
1.5.9 [oKkymMeHTaums No aHanusy puckoB pansepa.

1.5.10 B ocranbHom TpeboBaHMsA K TEXHUYECKON OOKYMEHTaALUMM pan3epoB AOSMKHbI
cooTtBeTcTBOBaTh 1.5.1 yactu | «Mopckue noasogHble Tpy6onpoBoabI».
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2 PACYHETHbIE HATPY3KU

2.1 Pac4yeTHble Harpyskm Ha pamsepbl [OO/MDKHbl  yYuTbiBaTb  criegyrowime
BO3OENCTBUS:

.1 paBneHve Ha CTeHKy TpyObl pan3epa, BbI3BAHHOE CyMMapHbIM OEWCTBMEM
BHYTPEHHEro [OaBfieHUs1  TPaHCNOPTUPYEMOW  XKUOKOCTM MMM  rasa U HapyXHbIM
rmgpocTaTMyecknm gasrneHuemM Bogpbl;

.2 nonepeyvHas Harpyska, Bbi3BaHHas BO30eNCTBMEM MOPCKOIro TEYEHWUH, CKOPOCTb U
HanpaBneHne KOTOporo B obLLieM cnyyae CTpatuduULMpOBaHbl NO ryouHe;

.3 nonepeyvHas Harpyska, Bbl3BaHHasi BO34EeNCTBMEM BOMHOBOrO ABWXEHUS 4acTul
BOAbI (B 3aBUCMMOCTU OT rNyOuHbBI YCTAHOBKM pan3epa 1 napamMmeTpoB BOSTHEHMWS);

4 TemnepaTypHble Harpysku, Bbl3BaHHbIE pasHOCTbLIO Temnepartypsbl
TpaHCnopTUpyeMOoW cpefbl B Ha4YarnbHOW M KOHEYHOM TOYKax pansepa;

.5 cunbl TAXECTM M cunbl NOAOEpPXKaHUS BCeX 3NIEMEHTOB pan3epa, B TOM 4uchne
3NIEMEHTOB MnaBy4eCcTU/NpUrpy3os;

.6 peakumu cBs3en B y3nax npucoeguHeHus pansepa k NHK/FSPM, Bbi3BaHHble
oTknoHeHneM NMHK/FSPM oT nonoxeHnsa paBHOBECUS B pe3yribTaTte COBMECTHOIO OENCTBUS
BOSIHEHUS, BETPA, NOBEPXHOCTHOINO MOPCKOro TeYeHUst N paboTbl CUCTEM HaTSXKHbBIX CBA3EW,
OWHaAMMYECKOro Ui SKOPHOTO NO3ULIMOHNUPOBAHWS;

v peakuun cBsA3en B y3nax npucoeguHeHus pansepa kK [NOK (ocHoBaHuio pansepa)
UNn B3aMMOAEWCTBMA C [OOHHbIM TPYHTOM, B TOM YMCME BbI3BaHHblE CENCMUYECKMU
Harpyskamu.

2.2 MoMMMo yKkasaHHbIX B 2.1 Harpy3ok pamsep OOSkeH ObiTb NpoBepeH Ha
BO3OENCTBME Harpys3oK, OEWUCTBYIOLIMX MPU MOHTaXe W UCMbITaHUsX pansepa. Ecnn He
OroBopeHo 0cobo, BENMUYMHA KaXaoro Buaa pacHeTHOM Harpy3ku AoSMKHa ObiTb yBENu4eHa Ha
KO3 DULMEHT 3HAYMMOCTKN Yy B cOOTBETCTBMM ¢ Tabn. 2.1.1 yactn | «Mopckne nogBogHbie
TpybonpoBoabl».

2.3 PacuyeTHoe gaBneHue Ha CTeHKy TpyObl painsepa p,, Mla, onpegensertca no
dopmyne (2.2.1) yactn | «Mopckne noaBoaHble TPy6oNpoBoabI», B KOTOPOWA:

BHYTpeHHee faBrieHue p;, Mla, onpegenserca ruapaBnuyeckMm pacyeTomMm pamsepa u
SIBNAETCS NepeMEHHON No BbICOTE pan3epa;

BenuYvHa pg min, MINa, onpeaensetca no dopmyne (2.2.2) 4actv | «Mopckvie noaBoAHbIe
Tpy6onpoBoabI», B KOTOPOW BENNYUHY Omin CReAyeT NPUHUMATb Kak MUHUMAanbHOE OTCTOSHME
BEpPXHEN TOYKWM pamn3epa OT YPOBHSA TUXOW BOAbl C Y4ETOM MPUNUBHO-OTINBHBLIX ABMEHUA U
HaroHoB, onpefeneHHbIX ¢ obecneyeHHocTbio 1072 1/roa.

MNoroHHasa nonepeyHasn Harpyska OT MOPCKOrO TEYEHWA B KaXXO0M TOYKe pansepa F, .., H/m,
onpenenseTcs 3aBMCUMOCTLHO

For = 095pr1ch1g + 0,70y (Ver= Vo) Ve — VeI Dy, (2.4

rae D, — HapyXHbIn AnamMeTp KOHCTPYKUMK pan3epa, M;
A, — YCKOPEHME TOYKM pan3epa, BbI3BaHHOE ero OBWXEHNEM Mo BO3AENCTBMEM TeUYeHust, M/c?;
V.. — CKOPOCTb ABWXEHMS TOUKM pai3epa, Bbi3BaHHAsA ero ABMXXEHNEM Mo BO3AENCTBUEM TEUEHUS], M/C;
V. —pacyeTHast CKOpPOCTb TeuyeHus (C y4eTOM HampaBreHus) Ha paccMmaTtpuBaemon rmybuHe,
onpefeneHHas Ons OaHHOro reorpaduyeckoro paioHa ¢ obecrnedeHHocTbio 1072 1/rog Ha
OCHOBaHUM UHXXEHEPHbIX U3bICKaHWIA, M/C;
Py — NNOTHOCTb MOPCKOM BOApbI, Kr/MS.

2.5 lNoroHHas nonepeyHasn Harpyska oT BOSTHEHUs B KaXaomn Touke pansepa F,, -, H/m,
onpeaenseTcs 3aBUCUMOCTbIO

Fw,r = 0'8Capwawrl)7g + 0,5¢xpw (Vwr— Vw)lvwr - leDr, (2-5'1)
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roe ap, — YCKOp€eHne TO04Ku pan3epa, Bbl3BaHHOE €ro ABMXEHMEM MO BO3OENCTBMEM BOSTHEHUS, m/c?;
Vi — CKOPOCTb  BOSIHOBOIO  [BWXKEHUS 4YacTUL, XMOKOCTU Ha paccmaTpuBaemomn FJ'Iy6VIHe,

onpefeneHHas Ans OaHHOro reorpaduyeckoro panoHa ¢ obecnedeHHocTblo 1072 1/roag Ha
OCHOBaHWUN NHXEHEPHbIX N3bICKaHui (cM. npunoxexue 1 k pasa. 4 Pekomengaumnin MIT), m/c;
Vyr ~ —CKOPOCTb [ABWKEHUS TOYKM pawisepa, Bbi3BaHHas ero [ABWKEHWEM Noh BO3AEViCTBUEM
BOITHEHUS, M/C;
Cq VI Cx — KO3 PULIMEHTBI MHEPLIMOHHOTO N CKOPOCTHOTO COMPOTUBIIEHNS, OnpeaeneHHble Mo rpaduky Ha
puc. 2.5 B 3aBmcumocTu oT yucna KioneraHa-KapneHtepa KC (cm. hopmyny (2.5-2)).

KC =V, t/D,, (2.5-2)

rae T —nepuod BOMHEHUs, onpedeneHHbIi ANg AaHHOrO reorpaduyeckoro pamoHa ¢ o6ecneyeHHOCTbIo
1072 1/rof; Ha OCHOBaHWWN UHXXEHEPHbIX U3bICKaHWUM, ¢ (CM. NpunoxeHue 1 k pasa. 4 PekomeHaauui

MMT).
26
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3aBrcMMocTy KO3dhPMLMEHTOB CKOPOCTHOTO Cx (1) M UHEPLUMOHHOTO C, (2) CONMPOTMBMEHNS OT Ymcrna
KroneraHa-KapneHtepa KC

2.6 Peakuun cBssen B ys3nax npucoeanHeHusa pansepa k MNMHK/FSPM wn MOK
(rpyHTOM MoOpckoro AHa) onpegenstoTcs Ans oTknoHeHun [MHK/FSPM ot nonoxeHus
paBHOBecUSA B pe3ynbTaTte COBMECTHOINO OeWCTBUA BOMHEHWHA, BeTpa W MOBEPXHOCTHOro
MOPCKOro TeyeHust ¢ obecnedyeHHocTbio 1072 1/rog npu adpdeKTUBHO (OYHKUMOHMPYIOLLIE
cuUcTeMe No3nUNOHNPOBaHUS.

2.7 OnpepgeneHne pacyeTHbIX BHELIHMX Harpy3ok pamn3epa AOMKHO NPOBOAMUTCS
ana Haubonee HebnaronpuaTHOrO wMx coyeTaHus. MeTooukm Has3HaYeHWst pacHeTHbIX
Harpy3ok, BTOM 4ucrie paspaboTaHHble Ha OCHOBaHMM  HaUWMOHarbHbIX — W/Wnu
MeXOyHapOAHbIX HOPM, CTaHOAPTOB M NpaBur, JOMMKHbl 6bITb 0gobpeHbl Pernctpom npwu
pacCcMOTPEHUN TEXHUYECKOW OOKYMEHTaUun Ha pansepsbl.

2.8 PasgeneHne pacyeTHbIX Harpy3ok Ha pansepbl B 3aBUCUMOCTU OT (PU3NYECKMX
SIBMIEHWIA, ONpenensitoLmMx Nx BO3HNKHOBEHNE, JOSMKHO COOTBETCTBOBATL 2.1.2 — 2.1.6 yacTu |
«Mopckue nogeoaHble Tpybonposoabl».
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3 TPEBOBAHUA K ONPEQENEHMIO AMHAMUYECKOIO OTKITUKA PAN3EPA HA
BHELWHMWE BO3AENCTBUA U HATPY3KH

3.1 OBWWME TPEBOBAHUA

311 AHanua NpoYHOCTU pansepa JOMKEH COCTOATb U3 CrieayHoLnX 3TanoB.:

.1 onpeaeneHwe ctaTMyYeckon yrnpyrom NUHUK pan3epa B COCTOSIHUM paBHOBECUS;

2 onpegeneHne ANMHAMUYECKOro OTKNMKa A0ObIMHOro pamns3epa npyv BO3OENCTBUM
TEUYEHUs1, BOSTHEHMS, a TaKKe peakumn B3ammogenctemsa co ctopodbl MAOK (mnn goHHoro
rpyHTa) u co ctopoHbl NMHK/FSPM npu nx nepemeLleHunsx;

.3 NpOBEpKa KpUTEPUEB JIOKANbHOW MPOYHOCTU N YCTOMYMBOCTU B KaXXOOW TOYKe
pansepa.
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3.2 ONPEOENEHUE CTATUYECKOW YNPYIOW NIUHUN PAU3EPA

3.2.1 OnpepgeneHne ctatnyeckon ynpyron NMHUM pansepa gOMmKHO NpoBOANTLCA MO
MeToauke, ogobpeHHon Pernctpom, ¢ CNonb3oBaHNEM YUCIIEHHbIX METOLO0B.
3.2.2 Ha nepBom 3Tane pacyeToB TOMWMWHA CTEHKM TpyObl pansepa t,., MM,

onpegenseTcd Kak:
.1 ana metannudeckon Tpyobl pansepa

=Ry ¢, (3.2.2)

t
T 2R,

rae po — pacyeTHoe AaBrieHue B Tpybe pansepa B cooTBeTcTBUM ¢ 2.3, Mla;
D, — HapyxXHbIi guameTp Tpybbl pansepa, MM;
R, —MUHMManbHLIV Npeaen TekyyecTn metanna Tpybbl pansepa, Mlla;
¢, —npubaBka Ha KOPPO3WIO, KOTOpasi onpeaenseTcs Kak:
¢; = 0,2T — gng ctanbHbIX TPY6 pan3epos, Mm;
rae T — nnaHnpyemblii CPOK cnyxbbl pansepa, ner;
¢, = 0 — ana Tpy6 pan3epoB M3 TUTAHOBbLIX UMW anNtOMUHUEBbLIX CMABOB;

.2 TonwmHa cTeHku pamsepa u3 KM onpepensietcs B COOTBETCTBUM C pasg. 2
NpunoXxeHus 7.

3.2.3 Pac4eT ctaTtnyeckon ynpyrom nMHun pansepa NnpoBoguTcs ¢ y4eToM OENCTBUA
cnegyoLwmx cun:

CUNbI TSXKECTY;

CWnbl NNaBy4veCTy;

TemnepaTypHbIX Harpysok;

peakuuin cBa3en B y3nax npucoeanHeHns pansepa k NAK vnu Bsanmogenctesng ¢ AOHHbIM
FPYHTOM;

peakuuin cBsi3en B yanax npucoeamHeHus pansepa k NHK/FSPM/MCIT npu nx nonoxeHunn
Ha TMXOW BoJe.

3.24 Cwvnbl TSHXKECTM M nNnaBy4eCcTU BbIYUCNAOTCA OTAEMNbHO Af11 OCHOBHOW Tpy6bl
pansepa, Npurpysos, NnaBy4yecTen n Apyrux anemMeHToB pan3epHon CUCTEMbI C y4€TOM Macchl
n obbema 9TMX a3neMmeHTOB. B pacyeTax cTaTUYecKoOW ynpyrom IMHMM UCMOMb3YOTCA
cnepyowme 0606LLEeHHbIE XXECTKOCTU AN MeTannmMyeckux Tpyb pansepos:

C, = 0,78E(D#-D}yt) — NPOAONLHAs KECTKOCTb; (3.2.4-1)
Cg = 0,05E(D?- D%, ) — 3r1bHas XeCTKoCTb; (3.2.4-2)
Cr =0,1E (DrZ-DiZnt,r — KpYTUNbHAas XeCTKOCTb, (3.2.4-3)
roe E —wmoaynb HopMaribHOWM ynpyroctu matepuana Tpy6 pawsepa, MMa;

D, —HapyxXHbli guameTp TpyObl paisepa, M;
Dintr— BHYTPEHHUI finameTp paiisepa, M.

CootBeTtcTBYOLME OOOBLLEHHbIE XECTKOCTU ANA KOMMO3UTHBIX pan3epoB NpuBEAEHbI
B 1.1.6 npunoxeHus 7.

3.25 Cratnyecknii pacyeT ynpyrom nvHUM NPOBOAUTCA C  MCMNOfb30BaHUEM
YUCNEHHbIX METOOO0B C Y4EeTOM BOnblUMX NepemMeLLeHnn (reoOMeTPpUYECKON HENMHENHOCTI).
TonwwmHa cTeHkn Tpybbl pansepa, napaMeTpbl NIEMEHTOB MMaByyYeCcTn, NPUrPy30B N OPYrX
3MIEMEHTOB pan3epHon cucTeMbl NogOMpaloTCs Takum obpasom, YTOObI BCE y4acTKM NO AfiMHE
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pan3epa Haxo4uIMMCb B COCTOSIHUM pacTsXKeHusi BO n3bexaHue obLyen notepm yCToM4nBoCTum
Tpybbl pansepa.
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3.3 ONPEOENEHME OUHAMUWYECKOIO OTKITUKA

3.3.1 Onpegenenne gnMHamMn4ecKkoro OTKIMKa pan3epa NpoBOAUTCS MO METOAMKE,
ofo6peHHon Pernctpom, ¢ UCNoNb30BaHUEM YUCHIEHHbIX METOO0B. 3a UCXOAHOE MOSIOXKEHNe
pansepa npuHUMaEeTCs ero craTudeckad ynpyraga nuHua. B anHamudeckom pacyeTe
YYUTbIBAKOTCS cnefytolime BHELLHWE CUrbl:

CWMbl TSXKECTU (aHanormyHo pacyeTy CTaTUyecKon YNpyron fiMHUKU) U NPUCOeOUHEHHbIE
Maccbl BoAbl;

CuUNbl NNaBy4eCcTU (aHaNOrMYHO pacyeTy CTaTUYECKON YyNpyrom NnMHnn);

TemnepaTypHble Harpy3ku (aHanorMyHo pacyeTy CTaTUY4eCKon ynpyron nNnHum);

rmapoanHaMmnyeckmne cunbl OT TEYEHUS, B TOM YnCNe BUXpeBasa BMGpauus;

rmopoavHaMmnyeckme cusibl OT BOSTHOBOIO ABMXKEHUS XNOKOCTY;

peakuun cBa3en B y3nax npucoeanHeHns pansepa k NAK vnnu B3anmogenctang ¢ AOHHbIM
FPYHTOM;

peakumm cBdA3eW BYysnax npucoeanHeHns pamnsepa Kk [MHK/FSPM, Bbi3BaHHble
oTknoHeHnem MNMHK/FSPM oT nonoxeHus paBHoBecus B pe3yrbTate COBMECTHOrO AeNCTBUSA
BOSIHEHUS, BETPA, NOBEPXHOCTHOINO MOPCKOro TeYeHUst N paboTbl CUCTEM HaTSXHbBIX CBA3EW,
ANHAMNYECKOTO UM SSIKOPHOTO NO3ULIMOHMPOBaHUS.

3.3.2 Mpn paccmoTpeHnn B3ammogencteua pamnsepa ¢ NMHK/FSPM/MCIT gosmmkHo
YUMTbIBATbCA HanMune HaTskutenen n/mnm KoMneHcaTopoB BepTMKaNbHbIX NEpeMELLEHNN, a
TaKKe PEXNM OBUXKEHUS TPaHCMOPTMPYEMON cpeabl o Tpybe pansepa.

3.3.3 PekomeHaoyeTca npuMeHeHMe METOAUKM TPEXMEepPHOro MaremMaTn4eckoro
MOAENUPOBAHNA COBMECTHOM [AuMHaMuku pamnsepHon cuctembl u  MHK/FSPM/MCI.
Pe3ynbTtaTtoM AOMKHbI ABNATLCA CYMMapHble MakCUMarbHble 3HAYEeHUSA BHYTPEHHUX YCUITUN
B Ka)KQ,0M TOYKE pansepa, a MMEHHO: OCEBOW CUMbl, M3rnbaroLwmx 1 KpyTawmx MOMEHTOB.

3.34 TonwmHa cTeHkn TpyObl pamn3depa AomkHa ObiTb TakoBa, YTOObI BO BCEX
crny4asx AMHaMUYECKOro pacyeTa BbIMOMHANUCH criegyowmne ycroBus:

.1 otcyTtcTBME 0OLLEN NOTEPU YCTONYMBOCTM TPYObI pansepa;

.2 BbINOSIHEHME TPEOOBaHUA K MaKCUMarbHbIM HanpPsKEHUSIM:

Oimax < 0,5R,, (3.3.4)

rO€ Omax — MakCMManbHble HanpsxeHnsa no Musecy (ans metannuyeckmx Tpy6 parisepos);

.3 BbINOSIHEHME TPEOOBaHUI NO NOKaNbHOW YCTOMYMBOCTU TPYObI pasepa:

ana metannuyeckux Tpyb pansepoB — B cootBeTcTBUM € 3.4.2 yactu | «Mopckue
noasoaHble TpybonpoBoabli» Npun koadduumneHTe 3anaca ne = 2,0;

ans tpy6 pansepos 13 NKM — cMm. pa3a. 4 npunoxenuna 7;

Ons nofimmepHo-meTannuyecknx Tpyd pamnsepos — cm. 3.8 yactu | «Mopckue nogsoaHble
TpybonpoBoabl».

4 BbINOMHEHWe TpeboBaHMn MO YCTaNoOCTHOM NPOYHOCTU CBAPHbIX COeaMHEHUNn (ans
MeTannuyecknx Tpyb pansepos).
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3.4 KPUTEPUM NTOKANbHOW MPOYHOCTU TPYE PAU3EPA

34.1 MeTannu4yeckas Tpyba pansepa.

Mo pe3ynbTUpPYOLWUM 3HAYEHUAM BHYTPEHHUX YCUNUIMN MNPOBEPSIETCS JIOKaSbHbIN
KPUTEPUIA NPOYHOCTM ANna  MeTannuyeckux Tpyb pansepa B BMAE MaKCUMarbHbIX
3KBUBASIEHTHbLIX HAMPsKEHUN Omax, MIa:

Omax = 0:7\/(01 —03)% + (0, — 03)% + (01 — 03)?, (3.4.2)
rae o4, 03, 03 — [MNaBHble HanpsxeHus, MMa.

Mpn 3TOM AOMKHO BLINOSHATLCS ycnosue (3.3.4).

3.4.2 Tpy6bI1 pansepa us NMKM.

TpeboBaHUA K KpUTEPMSIM NoKanbHOW npo4vHocTM Tpyo pansepa m3 KM [omkHbl
COOTBETCTBOBaTL pasf. | npunoxexHund 7.

3.4.3 MonumepHo-MeTannu4yeckue Tpybbl pansepa.

TpeboBaHNA K KpUTepusM FOKanbHOW MPOYHOCTM MNOSIMMEPHO-MEeTannyecknx Tpyo
pan3epa OOMmKHbl COOTBETCTBOBATL 3.8 YacTtu | «Mopckue nogeogHble TpybonpoBoabl».
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4 MATEPWUATDbI

4.1 OBLLUME NOJIOXKEHUA

4.1.1 MaTepmansl u u3genusi, MpUMEHSIEMblE NPU WU3rOTOBMEHMM U MOHTaxe
pan3epoB WU/UNu pansepHbIX CUCTEM, Noanexar ocBuageTenscTeoBaHmnio Pernctpom. Obwme
nonoXxeHus, onpegensiowme o6bemM 1 NOPALOK OCYLLECTBNEHUA TEXHNYECKOro HabnaeHns
3a maTepuanamu, M3noxeHol B pasd. 5 yactu | «OOwme nonoXkeHus no TEXHUYECKOMY
HabnogeHuno» NMpaBun TexHMyeckoro HabnogeHMsT 3a NOCTPOWMKOW CyOOB, U3rOTOBMEHNEM
Matepvanos u usgenun pna cygos u pasg. 1 vactm Xl «Matepuansi» [MpaBun
Kraccuumkauum 1 noCcTPoOMKM MOPCKUX Cy4OB.

4.1.2 MaTepuansl gns metannuyecknx Tpy6 pansepos, nognexawime TEXHNYECKOMY
HabnrogeHuo Pernctpa, [omKHbI M3rotaBnnBaTbCa NpU3HaHHbIMKM Pernctpom npeanpusatuamu,
umetrownmmn CeuaetenbcTso o npusHaHum usrotosutens (CIrN, popma 7.1.4.1).

4.1.3 Tpyobl pansepoB n3 NMKM u nonumepHo-meTannuyeckme Tpybbl pansepoB
OOIMKHbI 6bITb 0006peHbl Pernctpom ¢ ogpopmneHnem Cenaetenscrtea 0 TMNOBOM 0400peHun
(CTO, dopma 6.8.3).

4.1.4 TexHonornyeckme TpebOBaHMA K MaTepuanam n u3genusiM, cogepxawime
AOCTaTOMHYIO MH(popMaumio, HeobXoauMmylo [ns 3akasa, MW3roTOBMEHUA W MPUEMKU
npoAaykumn, OOMKHbl  ObITb  nNpeacTaBneHbl B Permctp pana  opobpeHunss B BUAe
cneunukaumn/TeEXHNYECKNX TpeboBaHUM B COCTaBE TEXHWYECKOW OOKYMEHTauuMmM Ha
pansepsbl (cm. 1.5.3).

415 O6wue TpeboBaHNA K OCBMAETENBLCTBOBAHNSIM N TEXHUYECKOMY HabnoaeHuo
Pernctpa 3a matepnanamu Tpyb pan3epoB OOMmMKHbI cooTBeTcTBOBaTb 4.2.1 1 4.2.2 vactu |
«Mopckue nogeoaHble TpybonpoBoabI».
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4.2 METANNTMYECKUE TPYEbl PAUSEPOB

4.2.1 CranbHble Tpybbl pan3epoB AOMKHbI yOOBNETBOPATL TpeboBaHuaM 4.5 vactu |
«Mopckne noaoaHble TPYOONPOBOAbI».
4.2.2 Tpy6bl pan3epoB U3 Apyrnx MeTansioB 1 CrnaBoB (antoMUHUEBbBIE N TUTAHOBbLIE

CI'IJ'IaBbI) ABIMAKOTCA npeamMmeToM cneunarnbHOro pacCMoTpeHund PeFI/ICTpOM.
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4.3 TPYBbl PAU3EPOB U3 NOJIMMEPHbLIX KOMNO3ULUUOHHbLIX MATEPUATIOB

4.3.1 TepMuHBbI 1 onpeaeneHus.

HononHutensHo k 1.2 BBOAATCA cneayoLwmne TepMuHbl n onpegenenns ans tpyo s MNKM:

ApMupyrouwmMn maTepuan — 3feMeHT Cnos MOAUMEPHOro KOMMO3ULIMOHHOIO
mMaTepuana (TkaHb, leHTa, POBUHT, BOJIOKHO U T.4.), NpeaHa3HayYeHHbIn anga obecneveHms ero
XKECTKOCTU M NPOYHOCTH.

JlenHep — repmeTuyHbI (Kak NpaBuio, MeTaniMyeckuin) cnon Tpyobl KOMMO3UTHOIO
pansepa, KOHTaKTUPYIOLWNIA C TPaHCMOPTMPYEMON Cpeaon.

MaTpuua — OTBEpPXOEHHbIA MNonuMep, obecneymBaloWNn COBMECTHOCTb paboThl
apmupytowmx cnoes MNKM.
OpTtoTponug —  YacCTHbIN cnyyam  aHM3OTPOMUM,  XapaKTepuayloLnincs

CyLlecTBOBaHNEM TpeX B3aUMHO neprneHanKynapHbIX NAOCKOCTEN CUMMETPUM MaTepmuana.
PaccnoeHune —notepsa cBA3M Mexdy Crosimu, BXogawmmn B coctas cnouctoro MNKM.
Cnown — OCHOBHOW CTPYKTYypHbI anemeHT KM, npegcraensowmin cobon oguH cron

apMupyloLero Matepuana, NponuTaHHbIN CBA3YIOLLMM N OTBEPXKOEHHbIN.

CTpykTypa apMumpoBaHuUsa — MocrneaoBaTeNnlbHOCTb OpUEHTaUMWM apMUPYHOLLNX
cnoeB B cunoBon obomnouyke u3 [IKM oOTHOCUTENBHO MPOAONBHOM OCU CeKuMM TpyObl
KOMMO3NTHOro pansepa.

4.3.2 OOLwmre NonoXxeHus.

4.3.2.1 Bbibop matepuanoB AO/MKEH OCYLLUECTBNATbCA Ha 3Tane MpOEeKTUPOBAHUS
KOHCTpyKUuMM Tpybbl pansepa u3 KM wucxogsa wm3 HeobxoammocTn obecneveHus ee
repMeTUYHOCTU, HAAEXHOCTU U AONTOBEYHOCTU C YY4ETOM BO3MOXHOIO M3MEHEHUS YCNOBUN
aKcnnyaTaumm, CBOWMCTB MaTepuarioB Ha MPOTSHKEHMU pacyYeTHOro Cpoka aJKcnnyaTauum u
PeXMMOB 3KCnnyataumMm parsepa, B TOM YWUCne Ha npedBapuTenbHbIX 3Tanax XpaHeHus,
TpaHCNOPTUPOBKM M YCTAHOBKM painsepa.

4.3.2.2 Cwunosas obonouyka TpyObl pansepa OoImKHa narotaenmeatbes M3 crioes KM,
KOTOpble [OMKHbl obecnednBaTb KOHCTPYKTUBHO-TEXHOMOMMYECKYHD MPOYHOCTb AN
TPaHCMNOPTUPOBKM Cpes C 3afaHHbIMM NapaMmeTpamun Npu JeNCTBMM pacHETHbIX Harpysok.

[epMeTUYHbIA BHYTPEHHUIA NENHEpP N KOHUEBble (OUTUHIMN OOMKHbI U3roTaBnmMBaTbCA U3
ctanen, ygosneTBopsilOoWMX TpeboaHusaMm 4.5 vactm | «Mopckue nogBoaHble
TpybonpoBoabl».

4.3.2.3 Bce matepuanbl, UCnonb3yemMble B KOHCTPYKUun pansdepa u3 NMKM, gomkHbI
OblTb cepTumuMpoBaHbl ONS MPUMEHEHUs B COOTBETCTBYHOLUMX OKpyKatowen (Mopckas
BOAA) M TpaHCNOPTUPYEMOW (MPUPOAHbIV ra3, HedpTb M T.A4.) cpeaax B AnanasoHe paboumx
OaBNeHun n Temnepartyp.

4.3.2.4 HasHadeHue cpoka cnyx6bl pansepa n3 NKM gomkHo yunTbiBaTb Aerpagaumio
MeXxaHW4eCcKNX CBOWUCTB MaTtepuana B nNpoLecce MHOroneTHen akcnnyaTaumm pamsepos.

4.3.3 MonumepHble KOMNO3ULUOHHbIE MaTepuansbl.

4.3.3.1 HowmeHknaTtypa KOHTPONupyembix PErmcTpoM TEXHOMOMMYECKMUX XapaKTEPUCTUK
npouecca M3roToBrneHUs CUITIOBOM 0DO0OYKM TpyObl pan3epa yCTaHaBnMBaeTCa Mcxoasa v3
crnepaytoLLero coctaBsa napamMeTpoB:

A cocTaB MaTtepuana:

MapkKa 1 TMn apMupytoLiero Matepunana (BOfIOKHO, POBUHT, fIEHTa, TKaHb);

TUN NepennieTeHNs TKaHu;

TWN CBA3YIOLLEro (3noKkcugHoe, nonuaupHoe n T. 4.);

MapKa CBA3YIOLLErO;

.2 TEXHONOrn4yecKkne XxapakTepUCTUKN:

METOA N3rOTOBMEHWS;

Temnepartypa OTBEPXKOEHMS;

AaBreHne nNpu OTBEPXKOEHWM;

PEeX1UM OTBEPXKOEHUS;
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MEeTOZ KOHTPOMS OpuUeHTaumMmM apMupytoLero matepuana;

MeTOo KOHTPOSSi MaccoBoro/06beMHOro cogepXaHus apMupytoLero matepuana.

4.3.3.2 HomeHknatypa KoHTponupyembix Permctpom xapaktepuctuk crnoe [1KM,
NPUMEHSIEMbIX MPW M3rOTOBMIEHMN CUNOBOM 06O0NOYKM Tpybbl pan3epa, ycTaHaBnMBaeTCs
ncxogsa u3 crniegytowero coctasa napameTpoB:

.1 MexaHu4eckue xapakTepuUCTUKN:

MOAYNM yNpyroctu B HanpaeneHun ocen 1, 2 n 3;

MOAYMb cABWra B NIIOCKOCTU apMUPOBaHUS;

MOZAYSN MEXCIONHOro casura B nnockoctsx 1-3 u 2-3;

KoaddpuumeHTsbl MNMyaccoHa B nnockoctax 1-2, 1-3 n 2-3;

npegenbsl NPOYHOCTU NPU pacTsKEHUM B HanpasneHun ocen 1, 2 u 3;

npegenbsl NPOYHOCTU NPU CKaTuK B HanpasneHun ocen 1, 2 u 3;

npeaen NPOYHOCTU NpU cABUre B NIIOCKOCTU apMUPOBaHNS;

npegenbsl NPOYHOCTU NPU MEXCNONHOM casure B nnockoctax 1-3 u 2-3;

KO3 HULMEHT B3aUMHOIO BSIMSIHUSA KOMMOHEHTOB HOPMAasbHbIX HAMPSPKEHWI;

.2 (pusmyeckmne xapakTepUCTUKN:

NNOTHOCTb;

NNHEeNHbIe KO3 ULNEHTBI TEMNEPATYPHOro pacluMpeHns B HanpaeneHmum ocen 1, 2 n 3;

KoathpunumeHThl, yunThiBaloLMe BNUSHME BnaruM Ha ceoncTtea crnosi NKM B HanpasneHun
ocen1,2un3;

.3 Opyrve xapakTepUCTUKK:

XMMUYECKOE COMPOTUBIIEHME K BO3AENCTBUIO OKPYXKatoLLen 1 TpaHCNopTUpyemMon cpes;

CTapeHue;

nonay4yecTsb;

OONTOBEYHOCTD;

AonycTumble aedeKThbl.

4.3.4 UcnbiTaHna Tpy6 pansepoB u3 MKM.

4.3.4.1 Wcnbitanuna Tpyb pansepos 13 NKM BbinonHA0TCSA B 06beMe:

TMNOBbIX  WUCMbITAHWA  NpU  OCBMAETENbCTBOBaHWWM  Pernctpom  npeanpuatms
(n3roToBuTENA) Ha NpeameTt odopmneHna CeuagetenbctBa O TunosoM ogobpenumn (CTO,
¢opma 6.8.3);

ncnblTaHU B Npolecce nponssoacTea Tpyb pansepos n3 MKM.

4.3.4.2 Twvnosble ucnoitanus Tpy6 pansepos 3 MNKM.

4.3.4.2.1 Tunosble wucnbiTaHna pansepoB u3 [MIKM npoBogsatca no nporpamme,
opobpeHHon Peructpom. Nporpamma gomkHa ObiTb COCTaBneHa Ha OCHOBaHUKM TpeboBaHUI
HacTosALWero pasgena, HaunmoHanbHbIX U/WNN MexayHapoaHbIX CTaHAAPTOB.

4.3.4.2.2 TunosBble WCNbITAHUS MNPOBOAATCA B LENsX MNOATBEPXKOAEHUA OCHOBHbIX
pacyeTHbIX NapamMeTpoOB pan3epoB OMNpPedeneHHOro TUMopasMepHoOro psaa, AuanasoH
KOTOpOro AosmkeH ObiTb YCTaHOBMAEH NCXOAS U3 CneaytoLLlero:

BHYTPEHHEro/BHELLHEro AnameTpa;

KonuyecTtsa n opneHtaumm crioes NKM,;

Mapku apMupyoLLLEero matepuana;

MapKu CBA3YHOLLErO;

MeToda U3roToBMEHMS;

TemnepaTypbl OTBEPXKOEHUS;

AaBMEHUS NpU OTBEPXKAEHUN;

pexnma OTBEepPXOEHUS;

KOHCTPYKLMWN NenHepa;

BHYTPEHHEeW/BHELLIHeN TemnepaTtypbl cpeqbl;

YCNOBUI 1 CpOKa IKCMnyaTauum.
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4.3.4.2.3 Kaxgbin Tvn TpyObl panseposB n3 NKM gomkeH NpoTy TUMNOBbIE UCMbITaHUS,
KOTOpble, Kak MpaBuio, NPOBOAATCS A0 pa3pylleHus obpasLoB M OOSMKHbI COCTOATb Kak
MUHUMYM U3 CReayoLnX UCNbITaHUN:

Ha paspbIB BHYTPEHHUM OaBNEHUEM;

Ha YCTOMYMBOCTbL Mo OENCTBMEM MMOPOCTaTUYECKOro AaBreHuns;

Ha paspblB pacTAarMBatoLLEN Harpy3Kon;

COMpPOTUBIEHNE KPYHEHUIO.

4.3.4.2.4 OT kaxpgoro Tuna Tpybbl pansepoB u3 NKM otbupaetcs no Tpu obpasua Ha
KaXKObl BUA, TUMOBbLIX UCTMbITAHNNA.

4.3.4.3 VcnbiTaHua B npouecce nponssoactea Tpyo pansepos 13 [KM.

4.3.4.3.1 VcnbiTaHna B npouecce npom3soacTea Tpyb pansepos 3 MNKM BbINONHSOTCA
B COOTBETCTBUM C TpebOBaHMSIMM HACTOsILLEro pasgena no opobpeHHom Pervctpom
nporpamme, paspaboTaHHOM Ha OCHOBAHWM HaUMOHAaMbHbIX W/WNN  MeXAyHaPOAHbIX
cTaHOapToB.

4.3.4.3.2 Kaxagbin pansep un3 KM nocne W3rotoeneHns OOMKEH MNPOXOAUTb Kak
MUHUMYM:

ncnblTaHNe Ha KanMbpoBKY BHYTPEHHEN NOMNOCTY;

AedeKkTocKonmo Ans onpegeneHms nrowaan BHyTPeHHUX 0ed)eKTOoB;

ncnbiTaHNe Ha rmgpocTaTnyeckoe BHyTPEHHEE AaBrieHune.
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4.4 NOJINMEPHO-METANJNIMYECKUE TPYEbl PAN3EPOB

441 TepMUHbI M onpegeneHnsi, OTHOCALUMECA K MNONMMEPHO-MEeTanIMyecknm
Tpybam pansepos, npueogatcsa B 3.8 yactu | «Mopckue nogeogHble TpybonpoBoabI».
4.4.2 MonumepHo-meTannuyeckme Tpybbl pan3epoB M WX COEAUHUTENbHbIE

3aNeMeHTbl [OIKHbl yOoOBNeTBOpATb TpeboBaHusam 4.6 4actm | «Mopckme noaBogHble
TpybonpoBoabl».

4.4.3 TpeboBaHNA K MWCMbITAHMAM MOMMMEPHO-MEeTanNIMyYecknx Tpyb pansepos
OOJMKHbI cooTBeTCTBOBATH 4.2.4 Yactu | «Mopckue noaBogHble Tpy6onpoBoOAbI».
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5 SALLUTA OT KOPPO3UU

5.1 TpeboBaHuA K 3awWwmuTe OT BHELIHEW KOPPO3UM MeTannmyecknx Tpyo
pan3epoB, a Takke MeTanIMYeckux COeAMHUTENbHbIX 3NeMeHTOB (KOHUEBbIX (OUTUHIOB)
nonMMepHo-meTannmyeckmnx Tpyo n Tpy6 pansepos 13 NMKM gomkHbl COOTBETCTBOBATL pasd. 7
Yyactun | «Mopckre nogsogHble Tpy6onpoBoabl» B TOM YaCTWU, HACKOMNBbKO 3TO MPUMEHUMO.

5.2 Ona cranbHbix Tpy®6 pan3epoB M METan/IM4YEecKMX  KOMMOHEHTOB
nonuMepHo-meTannnyecknx Tpyb (coeguHUTEnNbHble KOHLUEBble (PUTUHIM U Kapkac),
TPaAHCNOPTUPYIOLLMX KOPPO3MOHHO-aKTUBHbIE Cpeabl, HeobxoaMMo npegycmatpmBaTb Mepbl,
yKasaHHble B 7.2 YacTu | «Mopckue nogeogHble TpybonpoBogbi».
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6 MOCTPOMUKA, MOHTAX U UCTNbITAHUA PAU3EPOB

6.1 lMepen nOCTPOMKOM M MOHTaXOM pansepa/pansepHon cuctemMbl Pernctpom
AormkHa OblTb paccMoTpeHa W ogobpeHa TexHudeckas [OKyMeHTauus, YyKasaHHas
B 1.5.2 — 1.5.8, a Takke gomkHa 6biTb ogobpeHa Pernctpom KOHCTPYKTOPCKO-TEXHONOrm4eckas
OOKYMeHTaums Ha criegytoulee:

.1 npeaBapuTenbHyo cOopKy (M3roToBneHne) Tpybbl pansepa/cekumm TpyObl pansepa;

.2 W3roTOBEHWE 3NEMEHTOB NfaBy4ecTu, NPUrpy30B 1 OCHOBaHUSA pansepa (Npu 3ToM
cnepyert yuutbiBaTth 1.1.9);

.3 XpaHeHue, TPaHCMOPTMPOBKY W MOrpy3Kky/pasrpy3ky 9SremMeHTOB paunsepa,
yKasaHHbIX B 6.1.1 1 6.1.2;

4 a9Tanbl npeaBapuTeNbHON COOPKM (M3rOTOBMNEHMS) Pan3epHOM CUCTEMbI B LIENOM,
B TOM Yucne gns rmépuaHbix 1 NakeTHbIX pan3epos;

.5 TpeboBaHMsi K MOHTaxXy pan3epa/pan3epHON CUCTEMbI W MOACOEOVUHEHUS
K cuctemam u yctponcteam NMHK/FSPM/MCI1 v MNMAK.

6.2 O6bem n nopsaok TexHuyeckoro HabniogeHna Peructpa ycTaHaenvBaeTcs
nepeyHem O6bLEKTOB TEXHUYECKOro HabnogeHusa 3a pansepamm npy NOCTPOMKE M MOHTaxe,
KOTopbI paspabaTtbiBaeTcs npegnpuatveM n opobpsietca nogpasgeneHvem Peructpa,
OCYLLECTBIIAIOLWMM TeXHUYeckoe HabntogeHue. MNepeyeHb (N MHOM APYro AOKYMEHT ero
3aMEHSIOLWMIA: MHCMNEKUMOHHO-MPOBEPOYHbBIM NMlaH, MNfaH KadectBa W T.4.) COCTaBnsieTcs
Ha OCHOBaHUM 0J0OpeHHON PernctpomM MPOEKTHOM M TEXHOSIOrMYECKOM AOKYMEHTauMuM Wu
C yueToM HoMmeHknaTypbl OOBLEKTOB TexHu4yeckoro HabnwogeHus Pernctpa 3a MIMT un
pansepamu (cM. 1.6 Pykosoactea MITT).

6.3 [na TpyObl pan3epa gomkHa OblTb YCTAHOBMNEHA 3ariopHasl apMaTtypa, Kak Ha
cooTBeTcTBYtOWeM anemeHTe MNAOK, Tak n Ha NMHK/FSPM/MCIT.
6.4 Mpn ncnonb3oBaHUM cTanbHbIX TPYO pan3epoB TpeboBaHUA K BbIMNOSTHEHWUIO

CBapHbIX COeOMHEHUN OOSMKHbI COOTBETCTBOBATb pasd. S5 4vactu | «Mopckue noaBogHble
TpybonpoBoabl».

6.5 MoHTaX 1 MCnblTaHUSA pan3epoB AOSIKHbI NPOBOAUTLCSH C Y4ETOM BbIBOLOB U
pekoMeHAauumn, KoTopble MoslydeHbl MO pe3ynbTataM aHanmsa pPUCKOB 3TUMX MPOLIECCOB,
BbIMOSIHEHHbIX HAa ocHoBaHWUM pasg. 10 yacTtu | «Mopckue nogBogHble TPyOONpoBOAbLI».

6.6 B npouecce npoekTMpoBaHWA pan3epHOM CUCTEMbI AN NpenoTBpalleHus
NosiIBNEHNS N PasBUTUSA HeJONYCTUMBIX Aedopmauunn narmba HeobxoaumMo npegycmaTpmBaTth
MeponpuaTUA No NOAAEPXKaHUIO B Tpybe pansepa He0GXOAMMOro 0CeBOro pacTArMBatoLLEero
ycunus.

6.7 [MpoeKT n pykoBOACTBO MO MOPCKOW onepauum MOHTaXka parsepa/pansepHon
CUCTEMbl Ha TOYKE IKCNyaTauun SBMASIOTCA NpeamMeToM ChneumanbHOro paccMOTPEeHUs
Pernctpom. Mopckre onepaumm no AOCTaBKE 3M1EMEHTOB pan3epa/pan3epHonl CUCTEMbI Ha
TOYKY MOHTaXa [OSKHbl COOTBETCTBOBaTb [1paBunam pas3paboTkm n NpoBeAeHUS MOPCKMX
onepauun.

6.8 WcnbiTaHns pansepa paBneHuem cregyetT NpoOBOAUTb NMOCMAE ero MOSHOro
MOHTaXxa W nogcoegnHeHus K cuctemam n yctponcteam MHK/FSPM/MCIT wn MAK. Mpu
n3rotoBneHnn Tpybbl pan3epa Ha CcTaguM NpeaBapuTENbHOrO  U3roTOBAEHUS MO
cornacosaHunto ¢ Pernctpom gonyckaetca nNpoBoauTb €e rmapaBfiMdeckMe UCNbITaHUsa Ha
NPOYHOCTb 40 MOHTaxa paunsepa.

6.9 McnbiTaHns gaeneHnem pans3epoB, npefgHasHadYeHHbIX Ans TPaHCNOPTUPOBKU
XNOKUX cped, NpoBOAATCA ruvapaBnuyeckum cnocobom. McnbiTaHua pansepoB  Ans
TPaAHCNOPTUPOBKM ra3oobpasHbix cpeq NPOBOAATCA UCXOAS U3 YCIOBUNA:

NCNbITaHNSA Ha MPOYHOCTL NPOBOAATCA MMOPABANYECKMM CIOCOBOM;

UCNbITAHNA Ha FrEePMETUYHOCTb MPOBOAATCS rMapaBnnYecknm crnocobom, gonyckaercd
3aMeHa Ha NMHeBMaTUYeCcKnin cnocob.
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6.10 WcnbiTaHns gaBneHmemM NpoBoAATCA No nporpamme, ogobpeHHon Permctpom.
lMporpamma gomkHa cogepxaTtb:

MeTOo[ 1 CKOPOCTb CO34aHNS U3ObITOYHOrO AaBMeHus;

ONUCaHNe N Cxemy pacrosioKeHNa N3MepuTenbHOro obopynoBaHus;

MEeTO N CKOPOCTb CHATUSA LaBMNEHWUS;

MeTo[ yaaneHus nucnbltatenbHON cpeabl U OCYLLKN;

NpOTMBOABapUitHblie Mepbl 1 Mepbl 6€30MacHOCTW.

6.11 MMapaBnuyeckMe WUCNbITaHUA Ha MPOYHOCTb TpybObl pan3epa  LAOMXKHbI
npoBoAnTbCA NPOBHBbIM AaBfeHWEM, paBHbIM He MeHee 1,25 pacuyeTHoro gasnenus. lMpu
ucnbiTaHuAX Tpybbl par3epa nocne MoHTaxa Cc PeructpoMm AomkHbl ObITb COrfacoBaHbl
MakCuUMarnbHO OOMYyCTUMbIE BEMWYUHBI BHELIHMX BO3L4ENCTBUN Ha pansep, nonyvyaemble Um
B Mpouecce MCnbiTaHui (BONTHEHNE, TeYeHNE, NEPEMELLEHUNS Y3MNOB NPUCOEANHEHNS pan3epa
K MHK/FSPM). Bpemsi BbIAEPXXKM MCMNbITAaTENbHOMO 4ABMEHUS OOMKHO ObITb HE MeHee 12 u.

6.12 Mpn rmapaBnMyYecknX WUCMNbITAHUAX Ha NPOYHOCTb CyMMapHble HanpshKeHus
B CTanbHOM Tpybe pansepa He OOSMKHbI npeBbiwaTh 0,95 oT npegena Tekydectn metanna
Tpy6. TpeboBaHMs K MPOYHOCTM NONMMEPHO-MeTannMyeckux Tpyo pansepa u Tpyo pansepa
13 NMKM B npouecce rugpaBnnyecknx UCnbITaHUN Ha NPOYHOCTb AOSTKHbI COOTBETCTBOBAThL 3.8
yactn | «Mopckune nogBogHble TPYOONPOBOAbI» N NPUNOXKEHUSA 7.

6.13 McnblTaHne Ha repMeTUYHOCTb NPOBOAAT NOCHE UCMbITaHWUS Ha MPOYHOCTb MPK
ucnblTatenlbHOM gaesneHuu, paBHoMm 1,1 pacuyeTHoro. Bpemsi Bblaepxkm 12 4. Painsep
CUMTaEeTCs BblAEpPXKaBLUMM UCMNbITaHWE Ha FEPMETUYHOCTb, €CniKM 33 NEPUOL UCMNbITaHUN He
oBHapy>XeHbl yTEeYKUN, a USMeHeHne faBneHns He npesbiwaeT £0,2 % npu KOHTpone AaBneHns
N Temnepatypbl Kaxable 15 MUH.

6.14 Mpu BbINONHEHMM TpeOOBaHMIA HACTOALLEN YacTU U MO UTOraM NONOXUTENBbHbIX
pe3ynbTaToB BCEX OCBWAETENbCTBOBAHUN, MNPEeAyCMOTPEHHbIX nepedHeM 0O6bekToB
TEeXHu4eckoro HabnogeHust (cm. 6.2), B cooTBeTCTBUM C 1.3 pansepy/pan3epHon cucreme
npuceamBaeTcsa knacc Peructpa, o3Havarowmii B3siTUe pansepa/pan3epHoin cuctemMbl nog
TexHuyeckoe HabntogeHne Pernctpa.
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7 TEXHWYECKOE OBCITYXXMUBAHUE U PEMOHT PAU3EPOB

7.1 OBLWWME NOJIOXKEHUA

7.1.1 O6bwme TpeboBaHMA NO  TEXHMYECKOMY  OOGCnyXuBaHWlO  pan3epoB
B 9KcrinyaTauun AOmkHbl cooTtBeTcTBoBath 9.1.1 yactm | «Mopckue nogBogHble
Tpy©onpoBoabl» B TOM CTENEHW, HACKONBKO 3TO NPUMEHMMO.

7.1.2 Bnageneu/onepaTtop nogsogHon Tpy6onpoBOLHOW TPaHCMOPTHOW CUCTEMBI,
BKIIOYaIOLLEN pan3epbl, yCTaHaBNMBaeT MOpPsiAOK OCMOTPOB, obcredoBaHUA U perfnameHT
TEXHMYECKOro 0OCNyXMBaHUA pan3epoB C yKasaHMEM MNEPUOAMYHOCTM M COCTaBa €ro
BbINOSNHEHWS, BKMoYad O6beM HauvanbHbIX, Nepuoguyeckux, crneumanbHbIX OCMOTPOB U
obcnenoBaHum, cnocobbl MX NPoBeAeHUs (BHYTPUTPYOHas AMarHoCTuKa, U3MepeHne BHELHNX
nedeKkToB U T.4.) U Jonyckaemble pasMmepbl AedekToB. PekoMmeHayeTcs rapMOHU3MpoBaTh
cucTeMy OCcMOTpoB M obcrnefoBaHui Bnagenbua pamn3epa C CUCTEMOW MEepUoandecKmx
ocBuaeTenbcTBoBaHMi Peructpa (cm. 7.2.1), npu 3TOM cnegyeT YyuuTbiBaTb Hanuyve
B cOCTaBe 00YyCTpOMCTBa MECTOPOXAEHUSA OpYrMx 06BHEKTOB B Knacce Pernctpa, Tpebyowmx
aHanornyHbIX OCBMAETENBCTBOBAHUN.

7.1.3 [OKyMEHT, oOTpaxalwnin ykasaHHble B 7.1.2 nNONoOXeHus (pernameHT
TEeXHUYECKOW JKCnryaTauuun, cTangapTt npeanpuatua v T.4.), npeacraensaetcs B Pernctp Ha
paccMoTpeHue SO NPUHATUA pan3epa/pan3epHon CUCTEMbI B 3KCNyaTaumio.

7.1.4 O6Lwme TpeboBaHUA K Nepnognyecknm ocMoTpam 1 obcnegoBaHuaM pan3epos
normkHbl cooTBeTcTBoBaTh 9.1.3 1 9.1.4 yactn | «Mopckne noasoaHbie TpyOONpoBoabLI» B TOW
CTeneHn, HaCKOMNbKO 3TO MPUMEHUMO.
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7.2 TEXHWYECKOE HABJIIOAEHUE 3A PAUSEPAMU B 3KCMNYATALIUN

7.2.1 TexHudeckass akchnyatauus pam3epoB, Haxogdawwmxcsa B kracce Peructpa,
OOIMKHA  OCYLIeCTBNAATbLCA MO4  TexXHu4eckum  HabnogeHuwem  Peructpa B oopme
NnepuoanYecknx ocBuaeTenbcTBoBaHni. B kavectBe obwmx TpeboBaHWM K npoBedEeHMIO
ocBUAETENbCTBOBAHMI pan3epoB Pernctpom moryT 6biTb NpyMeHeHnbl 1.4.3.2 -1.4.3.4n1.4.4
yactn | «Mopckune nogsogHble Tpy6onpoBoOabI».

7.2.2 OcBugetenbcTBoBaHns Pernctpa B Lensx oueHKN TEXHUYECKOro COCTOSIHUS U
obecneyveHuns ganbHenwen 6e3onacHon akcnnyaTaunm pansepa, a Takke Ans niaHMpoBaHnNs
ero TeXHMYecKoro obcnyxmBaHus, OSMPKHbI NpegycmaTpuBaTh:

.1 noaBoAHble N HaABOAHbIE (MPW HaANU4YMKM Y4acTKOB pan3epa Bbille YPOBHS BOAbI)
BHeLLHME OCBMAETENLCTBOBAHMWSA, BKNHOYAOLLME KOHTPOIb:

obLWero  COCTOSIHUSI  KOHCTPYKUWMW,  cuctem, OOOpyaoBaHMS UM YCTPOMCTB
pan3epa/pan3epHon CUCTEMBI;

TpyObl 1 WNaHrokabenen pansepa;

y3noB coeguHeHus pamsepa ¢ anemeHtamu MNOK un MHK/FSPM/MCI1, B TOM 4ucne
HaTAXHbIX YCTPONCTB, KOMNEHCATOPOB YIMOBbIX U BEPTUKAlbHbLIX NepeMeLLeHnin, Ha Typensx
UK NOrpyXHbIX BysIX;

COCTOSIHUSA aHTUKOPPO3MOHHBIX MNOKPLITUA N CPEeACTB KaTOLHOW/NPOTEKTOPHON 3aLUUThI;

COCTOSIHUS 3NEeMEHTOB NaBy4eCTU/NPUIPY30B 1 Y30B NUX KPENSEHUS;

.2 BHYTPUTPYOHYIO OMArHOCTUKY W/WNW BHELIHMN HepaspyLlaloWwmn KOHTPONb TpyObl
pansepa, CoOeaNHNTENbHbIX ANIEMEHTOB U KOHLEBbIX (OPUTUHTOB;

.3 n3MmepeHue ToNwuH TpyObl pansepa n apyrnx KOHCTPYKLMIA 1 YCTPONCTB (Hanpumep,
Onoka nnaey4ecTtn);

4 3MepeHue TOMWMUH aHTUKOPPO3MOHHbLIX MOKPbITUMA W OnpedeneHne MecT
NoBpEeXOeHUS aHTUKOPPO3UOHHBIX N N30NALNOHHBIX NOKPLITUI;

.5  un3MepeHme KaTOOHOroO nOTeHUMana MeTannuMyeckux SMneMeHTOoB pansepa,
3aLmuaeMbIX OT 3MEKTPOXUMUYECKON KOPPO3UK;

.6 ocBmaeTenbCTBOBAHWSA M NPOBEPKM LUnaHrokabenen, cuctem aBTomMatvsaumm u
CUrHanusauuu;

.7 oCcBMOETENbLCTBOBAHNSA apmarypsbl (moxeT BbIMOMHATLCS npu
ocBugetenbctBoBaHmax [MOK u TMHK/FSPM/MCIT npu yctaHoBke apmaTypbl Ha 3TUX
obbekTax).

7.2.3 MMapaenuyeckve wucnbiTaHua Tpyd pan3epoB MOryT MpoBOAUTBCS MO

TpeboBaHuMto  Permctpa nNpyv  HEBbINOSIHEHUW (UM HEMOSIHOM  BbINOSHEHWM)
OCBMAETENbCTBOBAHWM, YyKasaHHbIX B 7.2.2.2 U 7.2.2.3, unu NOCre 3aBepLleHns Cpoka
aKcnnyaTaumm pansepa, NPUHATOrO B NPOEKTE.

7.2.4 OcBnpgeTenbLCTBOBaHNE Y3MNOB COeaUHEHUs pansepa ¢ anemeHtamu MMOK n
MHK/FSPM/MCIT no cornacoBaHuto ¢ Pernctpom MoXeT BbINOMHATLCA B npoLecce
nepunogmyeckux ocamgetenscresoBaHuii coocteseHHo NMHK/FSPM/MCIT (B Tom uncne Typenen
n norpyxHoix 6yeB) n MNOK (B TOM 4nMcne OCHOBaHWN pan3epa U Y3roB COEOUHEHUS
c anemeHTamu MNAK).

7.2.5 MeprnoanyHOCTb yKasaHHbIX B 7.2.2 OCBMAETENbCTBOBAHMI Pernctpa gosmkHa
OCHOBbIBaTbCsl Ha npuHATOM B 1.4.4 yactn | «Mopckne nogsoaHble TpybGonpoBoabl» U
COCTaBnATh:

A9 Ha4BOOHOM YacTu pan3epos/pan3epHon cuctemsl — 1 rog;

ANS NOABOAHOW YacTu pan3epos/pan3epHoOn cucTembl — 2 roaa;

ANt KaTOOHON/NPOTEKTOPHOM 3aWmThl — OT 3 0o 5 neT;

AN BHYTPUTPYOHOM ANArHOCTMKN U/MNN HepaspyLUaroLLero KOHTPONs — NO COrfacoBaHuIo
¢ Peructpom, HO He Bonee 3 neT.
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7.2.6 lMNoaBoaHble MHCMNEKTMPOBAHNA N OCBUOETENLCTBOBAHUSA par3epa/pansepHom
CUCTEMbl MPOBOASATCS NPW MOMOLLM BOOONA30B WAWM TeneynpaBnseMblMn/aBTOHOMHbBIMU
HeobuTaeMbiMM NOABOAHLIMM annapaTamu.

7.2.7 OcBungeTenbCTBOBaHWS, YyKasaHHble B 7.2.2, MNpOBOAATCA C  yyacTuem
Npu3HaHHbIX Pernctpom npeanpuatvii, umetowmx CsugeTtensctBo O npusHaHum (CI,
dopma 7.1.4.2).

7.2.8 BbisiBfieHHblE MO pesynbTaTtaM OCBUOETENbCTBOBAHMM Oe(eKTbl 9NEMEHTOB
pan3epoB/pan3epHON CUCTEMbl AOSMKHbI ObiTb NMPOBEPEHbl HAa COOTBETCTBME LOMYCTUMbIM
BenuunHam gedekToB Ha OCHoBaHMM ogobpeHHoro Pernctpom pernamenTta (cm. 7.1.3) nnu
Npu3HaHHbIX Pernctpom ctaHaapToB, HOPM M NpaBus.

7.2.9 B pamkax nepuoauyeckux ocBUOETENbCTBOBAHUA Peructpom Takke OOSMKHbI
ObITb 0006pPEHbI NOArOTOBIEHHbIE BriagernbLem/onepaTtopom crneayowme pacyeThbl:

AONYCTUMOCTUN ANs ganbHeunwen akcnnyaTtaunn BbISBIIEHHOW MUHMMASIbHOW TOSLMHGI
CTeHkn Tpybbl pansepa;

OLLEHKM CKOPOCTM KOPPO3NOHHOIO U3Hoca Tpybbl pansepa;

OCTaTOYHOro pecypca aKcnnyartaumm Tpybbl pansepa;

A0MyCTUMOWN BeNUYMHbI paboyero AaBneHus,

a Takke nnaH MeponpuaTuiA, obecneuvBaloWmMX —AanbHenwyk  6e3onacHyro
aKkcnnyartauuio pamnsepa.

7.2.10 T[lo pesynbTatam nMpOBEAEHHbLIX  OCBMOETENbCTBOBaHMMA  Permctpom
0POpPMAATCA aKkTbl YCTAHOBMEHHONW POPMbI, HA OCHOBAHUWN KOTOPbIX MPY MONOXUTEMBbHbIX
pesynbTaTax 0CBMAETENbLCTBOBAHN NPUCBaANBAETCSA/MOATBEPKOAETCS KNacec pansepa.

7.2.11 lMocne BoO3gencTBMst Ha pan3ep CriyvyarHbiX (aBapUMHbBIX) Harpy3ok nopg
TexHM4Yecknm HabnwogeHvem Peructpa [omkKHO OblTb  NpoBeAeHO  BHeodepegHoe
ocBMOETENbCTBOBAHME, MO pe3ynbTaTtaM KOTOpPoro Ha ogobpeHne Pernctpy [omkHbl ObiTb
npenocTasneHbl OOKYMEHTbI, yKa3aHHble B7.2.8 7] 7.2.9. MpuHUMaemble
BnagenbLem/onepaTtopoM Mepbl No utoram obcnegoBaHva Anga ganbHenwen akecnnyartaumm
OOITKHbI ObITb cornacoBaHbl ¢ Pernctpom.
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7.3 PEMOHT PAU3EPOB

7.3.1 KoHCTpYKTOpCKO-TEXHOMNOrMYecKasl JOKYMEHTaUUsA Ha NpoBeAEHNe MMaHOBbIX
PEMOHTOB MM PEMOHTOB MOCHE BO3AEWNCTBUA CriyvyarHbiX (aBapUMHbBIX) HArpy3oK OOSmKHa
ObITb 0006peHa Permuctpom.

7.3.2 PeMoOHTHbIE paboTbl ANs pan3epoB AOMKHbI NPOBOAUTLCSA NOA TEXHUYECKUM
HabnogeHnem Pernctpa Ha OCHOBaHMM OOOOPEHHOW TEXHUYECKOW LOKYMEHTauuw,
YUMTbIBAKOLWEN B TOM YNCre pesynbTaTbl NOCNEOHNX OCBUAETENBCTBOBAHNA B COOTBETCTBMMN
c7.2.2.

7.3.3 HomkHo ObITb Npon3BeaeHo 0bsi3aTenbHOE OCBMAETENBCTBOBaHUE Pernctpom
OTPEMOHTMPOBAHHLIX  Y4aCTKOB  pail3epa B pamkax Onwkanwero — criegyrlowero
neprMoanyeckoro OCBMAETENLCTBOBAHUA.

7.3.4 Mo 3aBepwleHUn pemoHTa BnagenbLemM/onepaTtopoM  AOSMKHbl  ObITb
noaroTtoBneHbl M opobpeHbl Pernctpom [OOKYMEHThI, nogTBepxpawowme 06e3onacHyto
aKcnnyatauuto pansepal/pansepHon cuctemol (M. 7.2.9).
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lPUTTOXKEHWE 1

PEKOMEHAALUWN NO OBECIMNEYEHUIO HAOEXHOCTU U BE3ONACHOCTHU
noaBOAHbLIX TPYBOMNPOBOAOB HA MOPCKOM NPYHTE

1 OBLLUME NONOXEHUA

1.1 Mpn cywecTBylOWEM YpPOBHE TEXHUYECKOrO  pasBUMTUA  NOABOAHOIO
TpyOONpoBOAHOrO TpaHCMOPTA HEBO3MOXHO WCKMIOYMTbL BEPOSITHOCTb €ro MOBPEXOAEeHWUN
B Mpouecce CTPOUTENLCTBA M 3KChyaTaumMm nNo pasnuyHbIiM npudnHamMm. K OCHOBHbIM M3 HUX
MOXHO OTHECTMU:

BMOpauumio M nepemelieHve TpybonpoBOAOB nog AEWCTBUMEM MAPOOMHAMUYECKMX
daKTopOoB;

MexaHu4eckme noBpexaeHns TpybonpoBOOOB M UX MOKPbLITUA SKOPAMM, Tpanamu,
BOJIOKyLLAMK, KUMSIMU CyO0B, NeaoBbiMu 0bpasoBaHUsMA 1 Ap.;

BHELLHIO M BHYTPEHHIO KOppo3uio (cM. pasa. 7 4vactu | «Mopckve noaBogHble
TpybonpoBoabl»);

HeyadoBMeTBOPUTENBHYO BannactTupoBky TpybonpoBoaa (cMm. pasa. 6 vyactm | «Mopckue
noaBoAHble TpybonpoBoabI»);

AedekTbl CBapkM OCHOBHOIO mMatepuana Tpybonposoga (cMm. pasa. 5 yactu | «Mopckne
nogBogHble TPyOONpPoBOAbI»);

noTep YCTOMYMBOCTU nogsogHoro TpybonpoBoga (cM. pasg. 3 yactm | «Mopckue
noaBoAHble TpybonpoBoabI»);

npoBucaHue TpybonpoBoaa B panoHe pa3mMbiBa AOHHOMO FPYHTa;

HeAOCTaTOYHbIA KOHTPOSb COCTOSIHUS NOABOAHbLIX TPY6ONpoBOAOB NpU CTPOUTENBCTBE U
akcnnyataumm (cM. pasg. 9 yactu | «Mopckue nogsoaHble Tpy6onpoBoabI»).

OCHOBHbIMW B1AAMKN NOBPEXAEHUIN NOABOAHbLIX TPYOONPOBOOOB SABMSIOTCA pa3pbiBbl U
TPewWmHbl MO OCHOBHOMY MeTanny Tpybbl M MO CBApHOMY LUBY, CKBO3Hbl€ KOPPO3UOHHbIE
CBULLN, HENNOTHOCTU COEOUHEHUI, YTOHEHWE CTEHKM TPyObl 4O HEeOOoMyCTUMbIX Npeaenos
B MECTax MCTUPAHUA O FPYHT, UHTEHCUBHbIE KOPPO3MOHHbLIE M3HOCHI, BMSTUHbI, HapyLLUEeHUs
CMMOLWHOCTU 3alMUTHBIX MOKPbITUA M Ap. Hamxyawumm nocneactBusMn MNOBPEXOEHUN
noaBOAHbLIX TPyOOMpPOBOAOB SBMAIOTCA YTEYKM W aBapuiHble BbINMBbI U3 HUX HedTU U
HedbTenpoayKTOB, KOHAEHCATA, ra3oB U CXKIMKEHHbIX ra30B NPU HapyLLEHUN repMEeTUYHOCTH.

1.2 PasvbiBbl rpyHTa noa  TpybonpoBogoM  MOryT ObiTb  0BGyCnoBreHbl
9PO3MOHHbIMW NPOLEecCaMu, BbI3BaHHbIMW AENCTBMEM BOSH U TEYEHWUN, MUTOAMHAMUYECKUMN
npoueccamm nepedOpMUPOBaAHNA [HA, YTO MPUBOAWUT K MpOBMUCAHUIO TPyboOnNpoBOA4OB Ha
yyacTkax 3HauuTenbHOW MNpOTSXKeHHOCTU. 1o Tem Xe npuymHam BO3MOXHO oObpaTtHoe
siIBNEeHne — 3aHOC TpybonpoBOAOB, YMNOXEHHbIX NOBEPX AHA UMW B TpaHwel 6e3 3acbinku.
Mo BnMAHMEM pasmbiBa necdaHoro (MOABWXKHOMO) rpyHTa ocagka TpybonpoBoga co
BpEMEHEM MOXET YBENUUMBaTbLCA, Npon3ongeT camosarnybneHme Tpybonposoga B MOpcKoe
AHO 1 NOBbILLEHWE ero yCTONYMBOCTU B IpyHTE.

Ha nnoTHOM XeCTKOM MInu CKanuCTOM FPpyHTE NOABOAHbIE TEYEHUS MOryT NPUBECTU K
nonepevYHoMy nepemMeLleHno TpybonpoBoaa U K 4ONONHUTENbHBIM U3TMOHBIM HanpPsXKEHUSIM.

O6TekaHne TpybonpoBoaa, YMOXEHHOrO MOBEpX [AHa, Cco34aeT 30HY MOHWXEHHOro
AaBneHusa 3a TpybonpoBogom (MO HanpaBreHuIo TeveHus). 3a cyeT nepenaga AaBneHus
nponcxoauT akTMBM3aLMsA NPOLIECCOB pa3MbiBa rpyHTa B parioHe yknagkm Tpybonposoaa.

1.3 Ha yyacTke, rge rpyHT nog TpybonpoBogoM pasmbiT, MOCNEAHUA UCTbITbIBAET
3Ha4MTErNbHbIE MO BENUYMHE CTAaTUYECKNE HANPSHKEHMS OT 4ENCTBUS BHYTPEHHErO AaBeHus,
CcOBGCTBEHHOrO Beca, cunbl 1I060BOro COMpPOTUBEHMS NOTOKY, FTMAPOCTATUYECKOrO AABMEHUS
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N ANHaMUYecKne HanpshkeHus OT 3HaKonepeMeHHbIX rMapogMHaMUYECKUX CUM, Bbli3blBaOLLMX
konebaHusa (BMbpauunto) Tpybonposoaa.

1.4 OpaHOM 13 NPUYKNH pa3MbIBOB HA B parioHe NpokKnagkn TpybonpoBooB MOXeT
CNYy>XUTb BO3L4ENCTBME MOLLHbIX MOTOKOB BOAbl OT paboTalrowero ABMXKATENs CyAOB Ha
mMernkoBoabe. OnacHOCTb Takoro BO3AENCTBUSA BO3pacTaeT C YyMeHbLUEHEM 3anacoB rNyOuHbI
noa AHWLLEM CyaHa 1 yBenMYeHneM MOLLHOCTU Cy0BOro ABMXUTENS.

15 3HaunTenbHYO OMAacHOCTb ANsi MOABOAHbIX TPybGoOnNpoBOA4OB, OCOOGEHHO Ha
MENKOBOAHbLIX Yy4acTkax W B paMoHax CO 3HaduTenbHbIM KonebaHvem YpOBHSA BOAbI,
NPeAacTaBnslnT MexaHu4eckue MnoBpexaeHus TpybonpoBOOOB WM WX MOKPbITUMA SKOPSIMU,
KMNsiMK Cyf0B, Tpanamu, BONOKyLaMu, NeaoBbiMn 06pasoBaHns My U ApyruMyu 06 beKkTamu.

1.6 B pervoHax, akBaTopum KOTOpbIX 3HAaYNTENBHOE BPEMS roa NOKPbIThl NbAOM,
HanbonblUyld OMacHOCTb [Ans MOABOAHbIX TpybonpoBOAOB MpeacTaBNsAlT fefoBble
obpasoBaHus. OHM oTnmMyatoTca 6onbLUMM pa3Hoobpasnem, UI3MEHUYNBOCTLIO CBOMCTB U MOTYT
CyLLIeCTBOBATL B NHOObIX MPOSABMNEHMAX: POBHbIV Neq, nea ¢ Wyron nog HAM, TOPOCbl, CTaMyXW,
ancbeprn. PasHble Buabl NegoBbiX 00pa3oBaHMA OKa3blBalOT pas3HOe BIUSIHME Ha
KOHCTPYKLMM TPYyOONPOBOAOB MPM MOHTaXe W1 B SKChnyaTauumu.

Mo MakcMmarnbHOW TOMWMHE MPUNanHOro M Apendylowero poBHOMO fbaa NefoBble
obpa3oBaHUA MOXHO pas3fenuTb Ha 4eTblpe kateropuun: nerkve — go 30 cm, cpegHve —
0o 100 cm, Taxenble — o 200 cMm u odveHb TsKenble — Oonee 200 cm. Torgoa Bce
nepcnekTnBHbIE Ha HepTerasoHOCHOCTbL akBaTopum Mopen Poccnmn MOXXHO pasgenuTtb Ha NSaTb
kateropunn (cm. 1abn. 1.6). Cnegyetr OTMeTUTb, YTO NeasiHble MOMs POBHOW TOMLWMHbI
B POCCUNCKMX MOPSAX HabnogalTca Aaneko He Be3ae.

Tabnuua 1.6
Knaccudmkaumsa nepcnekTMBHbIX Ha He(hpTera3aoHOCHOCTb akBaTopuin mopen Poccum

AkBaTtopus Kacnuickoe, KOro-3anagHasi HOro-BoctoyHas MpubpexHoe LWenbd Kapckoro
BanTuiickoe mops, |4acTe bapeHueBa |4acTb bapeHuesa MenKkoBoAbe mMopsi
AsoBo-YepHomopckun Mopsi Mops, Kapckoro mopsi
bacceitH, toro- CEBEpO-BOCTOYHbIN
3anagHbln Wwenbd o. wenbg o. CaxanuH
CaxanvH
'ny6uHbl Mops, M 30 - 200 70 - 330 15-100 0-10 50 - 150
JlepoBble ycnosus Nerkve Nerkve, cpeaHne CpegHue, OueHb Txenble | O4veHb TAXenble
TSXKenble
CpegHsis 0-2 0-2 3-9 9-10 9-10
NPOAOIKUTENBHOCTD
rnepoBoro nepuoaa, Mec.

AHann3 Cce30HHON W3MEHYMBOCTU KMHEMATUYECKMX M MOPEONOrMyecknx napameTpos
neastHoro MokKpoBa  akBaTopun  MECTOpPOXAEHWM HeddTM U rasa apKTUYECKUX W
OanbHEeBOCTOUHbIX Moper Poccun nokasbiBaeT OTCYTCTBME UX aHANOroB B MUPOBOW NMPaKTUKE.

1.7 Cpeon ANMHAMUYECKMX SBNEHUN, MMEKLMX MECTO B MOPCKOM NefsHOM
nokpose, ocoboe MecTo 3aHMMaeT Apend KpynHbIX neaoBbix ob6pas3oBaHWA, KOTOpble Npu
B3aMMOAENCTBUN C MOPCKUM JHOM MOTYT NPUBECTM K €ro aK3apauumn.

BeposTHOCTL 9K3apauuyv MOpPCKOro AHa nefdoBbiMM 0Bpa3oBaHMSMM, BO3MOXHOCTb
NOSIBNEHNSA KOHLEHTPUPOBAHHbIX AOMNOMHUTENbHBIX HAarpy30K Ha NOABOAHbIE TPyOonpoBoAbl
OT CTaMyX W OCEBLUMX Ha FPYHT ancbeproB MOryT oka3aTb onpeaenstoLiee BrmsHne Ha BbiI6op
Tpacc TpybonpoBOAOB, NX KOHCTPYKLUMIO, BENWUYMHY 3arnybneHnss B MOPCKOe OHO, CE30HHbIE
CPOKM BEAEHWSI MOHTaXHbIX paboT, a rmaBHoOe — Ha 6e30MacHOCTb NOCTPOWKM U 3KCNyaTauuun.

1.8 HeopaunHapHbI npouecc npencraBnset cobon ABneHne pasmMbiBa MOPCKOro
AHa BOpOHKamMu TanblX BoAd. BopoHkM pasmbiBa npegctaBnaAwT  cobon  KpaTepbl,
chopMMPOBaHHbIE Ha MENKOBOAHbIX yyacTkax AHa. PeyHble u Tanble BOAbl, CTeKawolime
BECHOW NpuY TasitHUM CHera Ha NOBEPXHOCTb Npunas, Yepes NMeoLLMecs MPOMOUHbBI MPOHUKAOT
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noa neg v ycTtpeMnsoTcs ¢ 60MbLLON CKOPOCTLIO BHU3 MO BepTUKanu. 3a cHeT Cur MHepLmm
1 rpaBuTaLMm NOTOKM 3TUX BOL 3aKPYy4MBaKOTCHA U Pa3MbIBalOT BOPOHKM B AHE MOPS rNyBUHOM
B HECKOJSTbKO METPOB.

Camu no cebe BOPOHKM pa3MbiBa OMACHOCTU ANA NOABOAHOrO TpybonpoBoga He
nNpeAacTaBnsoT, HO, oronasa Tpybonposod, OHUM CMOCOBCTBYIOT OMAcHOMY MPOBUCAHUIO U
CO3[aloT YCroBus yA3BMMOCTM TpybonpoBoga CO CTOPOHbI NeA0BbIX KAMen TOPOCOB U CTaMyX,
a NpW HanMYUM OTKPbITLIX BOA — SSIKOPEN U APYrnX OO bEKTOB.

1.9 3HaunTenbHble MMOWAaan apKTUYECKUX MOPEen HaxoddATCcs nog Mep3rbiMu
rPyHTaMun C pasnnYHbIMU FEOKPUONOrMYeckumMmn ycnosmamu. MNpn npoknagke B 3TUX FPpyHTax
TpyOOnNpoBOAOB, TPAHCMOPTMPYHOLWMX YrNEeBO4OPOAbl NpW TemnepaType, NpeBbILAtoLLEen
TemnepaTypy OKpyXaloLLMX Mep3arblX rpyHTOB, NocrneHue HavyMHalT OTTamBaTb U ocedaTb.
OTO MOXET MPMBECTU K OrofieHnto Tpybonposoda, CONpoBOXAatoLWeMyCcsl BO3HUKHOBEHUEM
AONOSHUTESNbHBIX HAaNPsHXKEHUN B Tpybe 1 ApyrMx ConyTCTBYOLMX OTpULATENbHbIX ABNEHUN.

[Ona nNpoTUBOCTOAHUA NEepeyvYMCrieHHbIM HEraTMBHbIM SIBEHUSM BbIOOPY BENUYUHBI
3arnybneHua Tpybonposoga B Mep3nbld FPYHT OOSMDKHO MpeaLllecTBoBaTb YeTKOe TEeXHWUKO-
9KOHOMMYecKkoe 060CHOBaHWE, a Takke AOMKHbl ObITb NPUHATLI 4ONOMNHUTESNbHbIE 3alUTHbIE
mMepbl. K Takum mepam, Hanpumep, MOXHO OTHEeCTM MpuMeHeHne Tpybd C MOLLHOM
Tennounsondunen  (TONWMHOW B HECKONbKO  CAHTUMETPOB),  3aKPbITOM  3aALUUTHbLIM
MeTannmMyeckum Koxyxom. [lpu oTHOCUTENbHO HeBGOoMbLIOW MPOTAXKEHHOCTU Y4acTKOB
C Mep3anbIMN MPOoCcagoYHbIMU TPYHTAMN BO3MOXHO PacCMOTPEHME BapuaHTa WHXEHEePHOW
3awnTbl TpybonpoBoaa, NpeaycMaTpmBatoLLEro COBMELLIEHHYHO B OOHOW TpaHLUee NpoKnaaky
OCHOBHOro Tpybonposoaa u conyTCcTBytoLero TpybonpoBoga — CNyTHUKa Manoro guameTpa,
UMetoLLero otTpuuaTteneHyo TemnepaTypy.

1.10 B pervoHax ¢ noBbILLEHHON CENCMUYECKON aKTUBHOCTBIO MOTYT MPOUCXOAUTb
CABUWIOBblE SIBIIEHUS FPyHTa, OCOBEHHO MO HAaKIMOHHbIM CrosiM, obpasyowme gegpopmaunm
nosepxHocTn gHa. ObpasoBaHMe LiyHaMn MOXET Takke NpMBeCTU K BoNbLUMM pa3mbiBaM AHa
N YBEMNUYEHUIO TMOPOCTATMYECKOro AaBneHusa Ha Tpybbl. Moatomy npu BbiGOpe Tpacchl
TpybonpoBoga HeobGX0AMMO NpPOBOAUTL aHanu3 reoflornMyeckoro CTPOEHUS TPYHTOBOMO
OCHOBaHWS U reoaNHaMNYECKNX PUCKOB.



lNpasuna knaccughukayuu u nOcmMpoUlKu MOPCKUX M00800HbIX mpybornpoeodos
(MpunoxeHue 1)

223

2 3ALLUTA NoABOAHBIX TPYBOMNPOBOAOB OT NTMAPOAUHAMUYECKNX U
MEXAHWYECKUX BO3OEUNCTBUN

2.1 O6wme TpeboBaHUA.

2.1.1 [na obecneyeHns 3awmTbl NOABOAHBLIX TPYOONPOBOAOB OT MOBPEXOEHUS, UX
becnepebonHon n 6GesonacHonm paboTbl BO3MOXHO MPUMEHEHWE pPasfMYHbIX CNocoboB,
OOMbLUMHCTBO M3 KOTOPbIX HeobxoouMmo npopaboTaTb ewe Ha cTagusax NpedsacKU3HOro u
9CKM3HOTrO NpoekTupoBaHmsa. K HMM MOXHO OTHECTU: pe3epBuMpOoBaHME, BBeLEeHne
OfPaHVYEeHNUA Ha  MUHUMArNbHO  AOMYCTUMOE  pacCTosiHue  Mexay  napannenbHo
npoknagbiBaeMbiMy HATSAMU TPYOONPOBOAOB, YKNaAKy B TPaHLLE C NocrneayoLLen 3acbInkowu,
YKpenneHne pHa B MENKOBOAHbIX, NPUOOMHbIX 30Hax w OeperoykpenneHve B panioHe
nepexogHoro yvactka TpybonpoBoda, NOABEPXKEHHOrO  Hambonbllemy  BOMHOBOMY
BO3JENCTBUIO.

2.2 Pe3epBupoBaHue.

2.2.1 Ona obecnevyeHns HageXHOCTU TPaAHCMOPTHOM CUCTEMbl [OMNyckaeTcs
pe3epBupoBaHMe MoOABOAHOrO TpybornpoBoga nyTeM MNPOKMadku pe3epBHOW  HUTKM
napannenbHo OCHOBHOW. Llenecoobpa3HocTb pe3epBMpoBaHMA JOMMKHA OblTb NogTBEPXAEHA
COOTBETCTBYIOLMM TEXHUKO-IKOHOMUYECKMM OBOCHOBAHMEM.

2.3 PacctosiHue mexay napannesnibHbIMM HUTKaMN TpybonpoBoaos.

2.3.1 MpaBunbHLIM BLIOOP pacCTOsHUS MeXdy napansienbHO MNPONOXKEHHbIMU
TpybonpoBogamn B 3HA4YMTENbHOW CTeneHn obecneyvmBaeT 6e30nacHOCTb 3KCnyaTauum
noasogHoro TpybonpoBoga w  6GecnepeboMHOCTbL  TpPaHCMOPTMPOBKM  pabounx cpep.
PacctosHne mexay napannenbHbIMU HUTKamMu TpybonpoBOOOB oOnpeadensieTcs ucxogs m3
YCIoBWIA, NPU KOTOPbIX aBapus UnNn katactpoda ogHoro Tpybonposoaa He NPMBOAUT K BbIXOAY
13 cTposi Gnvkanero napannenbHo nayLwero apyroro Tpyéonposoaa.

2.3.2 B obuwem cnyyae paccrtosiHue mexay napannenbHbIMA HUTSMU NOABOOHbIX
TpybonpoBoAoOB criegyeT HasHayaTb MCXOAS M3 UHXEHEPHbIX eonorMyeckux u
rMOpPONOrnYecknx yCroBun, pexxmmoB paboTbl N0 060pyA0BaHNIO NOABOAHbLIX TpaHLen (ecnu
npeaycMoTpeHbl), yaobcTBa yknagku B HUX TpybonpoBoaoOB, COXPaHHOCTU NPOKaabiBaeMoro
TpybonpoBoada B Criyyae aBapuv Ha napannenbHO ynoxeHHom Tpybonposoge. B nobom
crlydae MMHUManbHOE pacCTOsiHME Mexay napannenbHbiMM — HUTSMW  NOABOAHbIX
TpyOONpoOBOAOB AOMKHO COCTaBNATL:!

ANS rasonpoBogos, 3arnybnaembix B MOPCKOe OHO:

30 m — npu gnameTpax go 1000 MM BKNHOUYUTENBHO;

50 m — npn guameTpax 6onee 1000 mm;

ANS rasonpoBoAoB, MPOSIOXKEHHbIX MOBEPX MOPCKOro AHa:

100 M — Npu BCEX 3HAYEHUAX AMaMETPOB.

[nsa HedbTe- M HehpTENPOAYKTONPOBOAOB 3TN PACCTOSAHUS MOTYT ObITb TaKUe e, Kak 1 4ns
rasonpoBOAOB, a NpW JOCTaToYHOM 06OCHOBaHUM U ¢ cornacus Pernctpa oHuM mMoryT ObITb

YMEHbLUEHbI.
2.4 3arnybneHve TpybonpoBOAOB B TPpaHLIEK C NOCNeAyoLWwen 3acbINKOon.
241 A pekTnBHON MEPON 3aLLmTbl NOABOAHOIO TPybonposoga OT paspyLuatoLero

BO3OENCTBMSA BOJIH, TEYEHUN, LUTOPMOB, NedoBbiXx 00pa3oBaHWNA, MEXaHU4YeCKUX
NOBPEXOEHUIN AKOPSAMM, Tpanamu, BOSIOKyLLaMM U T.MN. ABASieTCA 3arnybneHne ero B TpaHLeto
C nocnegylowien 3acbinkon. ATO BeCbMa TPYLOEMKOE M [OPOroctosiLiee meponpusaTtue,
CBsI3aHHOE C NpoBeaeHMeM BonnbLLIOro 00 beMa NoABOAHbIX 3EMMAHBLIX paborT.

242 HeobxoanmocTb u cTeneHb 3arnybneHunss TpybonpoBoga onpenenstoTcs
rmaporeonorM4eckMMn ycrioBUSIMMU permoHa, BEepOSITHOCTbIO NOBPEXAeHust TpybonpoBoaa
B pe3ysbTaTe BHELIHMUX U BHYTPEHHMX BO3OENCTBUI, SKOHOMUYECKMMM COOBPaKEHNSMN.

Ha menkoBoabe, OCOGEHHO MpuM BEPOATHOCTU MOSIBIIEHMSI NEAOBLIX 0Opa3oBaHUN,
3arnybneHne TpybonpoBogoB ob6sa3aTenbHO. Yknagka nofBogHbIX Tpybonposogos 6e3
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3arnybneHust n 6e3 3acbinkn BO3MOXHa NLLL Npy 6onbLlIKnX rnybunHax, ogHaKo B NPUOPEXHbIX
30Hax 30ecb Takke cregyeT OCyLWecTBNATb 3arnybneHne TpybonpoBodoB. OTHOCUTENBHO
6e3onacHbIMM MOXHO cunTaTb rybuHbl oT 25 — 30 M 1 6onee. MeHbLune rnybuHbl TpebytoT
ocoboro paccmoTtpeHus. Mpu aTom Havbonee HagexHbiM GygeT TO pelleHue, KOTopoe
OCHOBbIBAETCS1 HA CaMOM TLUATENbHOM M3YYEeHUWM panioHa TpacCMpOBKKM TpybonpoBoada Ans
Ka)K4,0ro KOHKPETHOrO criyyasl.

2.4.3 3arny6neHve TpybonpoBOAOB B MOPCKOE AHO OCYLLECTBMAOT OObIMHO MyTem
YKIagkv B NpeABapuUTENbHO BbIKOMAHHbIE UMW NOMYyYeHHbIe pa3MbiBOM TpaHLwen. PaspaboTka
CKarnbHbIX TPYHTOB AOMYCKAETCS Kak cKanoapobutenbHbIMU YCTPOMNCTBAMU, TaK U B3PbIBHbLIM
cnocobom, Ans 4yero Heo6xoANMO CornacoBaHNe 3TON TEXHONOMMU C HaA30PHbLIMU OpraHamMu.
MpoekTHbIN Npodhunb TpaHLlen 4alle BCEro npuHMUMaeTcs B Buae Tpaneumu. TpebosaHus
K 0ByCTpPOMCTBY TpaHLIEM W BbLIOOP OCHOBHbIX FEOMETPUYECKMX MNapameTpoB (KpyTu3Ha
OTKOCOB, LUMPMHA TpaHLIen, paccTosiHne oT OOoKoBOW MNOBepxHOCTU Tpybbl A0 kabens
CBSA3M U T.N.) ¢ y4eToM cBOHOAHOro NMpoxoda Bogonasa Ans ocmoTpa Tpybonposoga nocne
YKIagkn B TpaHLe, 06beMOB AOHHbBIX HAHOCOB, AMAMETPOB TpybonpoBoga U BENMYMHBI
3arnybneHns NpMBOAATCSA B TEXHUYECKOM MPOEKTE.

244 Bo3MoxHO ocyllecTBnaTb 3arnybneHve TpybonpoBOAOB Mocrie MX YKNaaku
Ha [HO C NOMOLLbIO TPY603arnyomTenbHbIX CHAPSA0B UNW OPYrnX cneumnanbHbIX MEXaHU3MOB.
Tpy6osarnyburenbHble cHapaabl UCMONb3YHT NPV BO3MOXHOCTU NpeaBapuUTEnbHON YKIaaku
TpybonpoBoAa No ecTeCTBEHHOMY penbedy AHa ¢ JoNyCTUMbIMKU paguycamu nsrmba n npu
OTCYTCTBUWN CKarnbHbIX FPYHTOB.

2.4.5 Mpn HannuMum nepoBoro MNOKPOBa Ha MESNKOBOObE TpaHLIes MOXET
NpPOKNaAblBaTbCA MEXaHN3MOM, OCYLLECTBNAOLWMM CBOKO paboTy Yepes OTBEPCTUS BO NbAay.
2.4.6 PocT rny6uHbl TpaHwen TpebyeT npunoxeHnsa Bce 60MblWNX YCUINIA, MO3ITOMY

rnybokune TpaHLwewn cnegyeT NpPoknaabiBaTh 3a HECKOMbKO NPOXoAoB. AnbTepHaTUBON 34eChb
MOXET CNyXuUTb pbiTbe 6onee y3kux TpaHLEn C YKpenneHnem Mx CTEHOK OT BO3MOXHOro
0o6pyLUEHNSI NEPEABMKHBIM LLIUTOM.

2.4.°7 TpybonpoBoapl, YNoXeHHble B TpaHLIEN, 3acbiNalnTcs PYHTOM 4O NPOEKTHbIX
OTMETOK, yCTaHaBNMBaeMbIX C y4eTOM MnpefoxpaHeHus TpybonpoBoOOB OT BCSKOro poaa
MEXaHN4YeCKNX BO3AEUCTBUNA. YFNOXEHHbIA Ha OHO TpaHLen M MUCMbITaHHbIN Tpybonposoa
nepep, 3acbInkon JOMmKeH 6bITb OCMOTPEH BOAONA30M.

B npouecce BogonasHoro obcnegoBaHus onpegensioTcs:

noKarnbHble NOAMbIBbI (pa3MbiBbl), NPOBMCAHMA U CABUMM TpybGonpoBoaa Mo OTHOLUEHWUIO
K MPOEKTHOM OCU TpacCChl, OTKITIOHEHUS OT NPOEKTHbLIX OTMETOK,;

HapyLEeHUs BHELIHMX aHTUKOPPO3NOHHBIX MOKPbITUN;

HapylWeHnsa LenoCTHOCTU  ChMOWHbIX 6annacTHbiX MNOKPbITUA U MPaBUIbHOCTb
pacnonoxeHunsa 6annacTHbIX rpy3oB Ha Tpybonposoe.

MecTta obBHapyxeHHbIX gecektoB 0603Ha4yarTCsa OyMkamMm M NPUHUMAKOTCA Mepbl No
nukBMaaunm aTMX edeKToB.

2.4.8 Mocne yknagknm noaBoAHble TpybonNpoBoAbl 3achbinaldT [0 OTMETOK,
NpPeagyCMOTPEHHbLIX TEXHUYECKMM 3adaHueMm. TosnwuHa crnod rpyHta Hag TpybonpoBogom
AOIKHa ObITb HE MeHee NPOEKTHOW UK NPEBbLIWAaTb NPOEKTHY He Bonee Yem Ha 20 cm.

Cnocob 3acbinku TpaHLen BbIGMpatoT B 3aBMCMMOCTM OT NPOU3BOACTBA paboT B 3MMHUN
N NETHUA Nepuoabl, LWMPWHbI TpaHLiewn, rmybuHbl BoAbl, CKOPOCTM TeYeHuss n ob6bemoB
3eMnsiHbIX pabor.

Ecnn no pusnko-mexaHn4ecknm CBOMCTBAM MECTHbIA IPYHT HEMNPUrodeH Aris 3acblInkuy,
TO €ro 3aMeHslT MPMBO3HbIM. MHOrga, npyv COOTBETCTBYHOLUMX YCMOBUSX, ANS 3acCbIMKy
TpaHwen c TpybonpoBodamMn UCMONb3YKT SABMIEHME 3aHOCa NPU MNecdaHbIX HAaHOCHbIX
TeveHusix (cM. 1.1), a Takke AN camo3anorHeHUs BOPOHOK pa3mbiBa (cM. 1.8), uTo no3sonseT
3HAUYUTENTbHO CHMU3UTb CTOMMOCTb MOABOAHBLIX 3EMIISIHLIX pPadoT.
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2.4.9 B uckniountenbHbIX crnyvasix, ecnu 3arnybneHne nogsogHoro tTpybonpoBoaa
OKa3blBaeTCs HEIKOHOMWYHbLIM, a MPOTSAXKEHHOCTb MOABOOHOrO nepexoga OTHOCUTENbHO
HebonbLOW, NOABOAHLIN TPyOONPOBOL MNPUrPYXalT MeELKaMnU C MNECKOM, KaMeHHOM
Habpockon, MartpacamMyM pasfnyHbIX  TUMOB, MOKPbLIBAT  MNOMIMMEPHBIMA  LLUUTaMMU,
Xene3obeTOoHHbIMY MIMTaMn U UX COMeTaHUAMM.

2.4.10 [Ons obecneveHna 6es3onacHOCTU Tpaccy nodBodHoro Tpybonposoda mHorga
nepeHocaT B30HY C 6onee 6GnaronpuATHLIMKM YCNOBUAMUM AN CTpoOMTENbCTBA U
aKcnnyaTaumm, XOTs 3TO U MOXET NPUBECTU K YBENUYEHUIO MPOTSXKEHHOCTU U CTOMMOCTU
Tpybonposoaa.

2.4.11 B nobom cnyvae aons onpegeneHus Tpaccbl noaBogHoro TtpybonpoBoga u
HeobxoauMON BenuuMHbl ero  3arnybneHus TpebyeTcss npoBedeHWe BCECTOPOHHUX
nccnegoBaHun npegnonaraeMoro paroHa npoknagky Tpybonposoga. OHM OOMKHbI BKOYaTb
TwaTtenbHoe u3yyeHune penbeda gHa, rmyobuH, cocTaBa AOHHOrO rPyHTa, CTaTUCTUYECKMX
AaHHbIX O BETPE, BONTHEHWM, TEYEHMM, NTOKaNbHOM nepedopMmMpoBaHnM NOBEPXHOCTM AHA BO
BpeMeHU, NPOAOIMKUTENBHOCTU NIeJ0BOro nepmnoaa, AMHaMuyke negoBoro Nokposa, 0Cob6eHHO
KPYMNHbIX negoBbix obpasoBaHuMiA. Heobxogmmo Takke 3HaTb MECTHble OCOGEHHOCTUM —
HanuumMe Mep3nbiX FPYHTOB MOA4 MOPCKMM [HOM, BEPOATHOCTb TEMSIOBOro BO34ENCTBUS
TpaHCNopTMpyemoro no TpybonpoBogaM npodykTa Ha Mepanble TpyHTbl, obpasoBaHue
BOPOHOK pa3MblBa AOHHOMO FPyHTa 1 Ap.

2.4.12 XKecTkoro HOpMMpoBaH1a BENWYUHBI 3arnybneHma nogsogHoro Tpybonposoaa
HeT W1, B NpMHUMNe, 6bITb HE MOXET. B KakaoM KOHKPETHOM crnyyae, A5 KaXaoro KOHKPeTHOro
TpybonpoBoda BOMpPOC O ero 3awuTte un obecrneyeHnn 6e3onacHOCTM 3KCnyaTaunm OoImKeH
pewaTbCa MHOMBMAOYanNbHO, OCHOBbIBAsiCb Ha WUccneaoBaHUAX OOCTaHOBKM B panoHe
npoknagku Tpaccbl. Yem TwaTtenoHee OyayT BbIMOMHEHbl 3TU uccrneaoBaHusi, Tem bGonee
obocHOBaHHO MOXeT ObITb onpegeneHa BenuyuHa 3arnybneHus TpybonpoBoga wu
obecneyveHa 6e30MacHOCTb ero aKcnyaTaumm.

HekoTopble 0006LleHHbIE pekoMeHZauun Mo BenuyuHe 3arnybneHnss noaBOLHOMO
TpybonpoBoaa B rpyHT npuBedeHbl B Tabn. 2.4.12. lMpu otcytctBUM Bonee HaOeXHbIX
cBeAeHUn OHM MOryT BbITb MCMOMb30BaHbl HA NEePBbIX 3Tanax NPOEKTMPOBaHUSA NOABOAHOMO
Tpybonposoga (cm. 8.3 yactu | «Mopckme noasoaHble Tpy6onpoBoabI»).

Tabnuua 2.4.12
PeKOMEH,D,aLIVIM no BbIGOpy BeJINYUHDbI 3arny6ne|-|m| noaBoOAOHbLIX pr60l1pOBO,CIOB

Mpeobnagatowwuii pakTop BenuunHa 3arnybneHus MpumevaHve
BHELLHEero Bo3aeWcTBUS Ha
Tpybonposoa
KpynHble nepoBble obpasoBaHust |BenuymHa — 3arny6neHuss  onpefensieTcs  MakcumanbHov|PekomeHgauusi pfaHa  6es
rny6uHon 6opo3sabl ak3apauum nnoc 1,0 m yyeTta KCTpeMarbHbIX
cnyvaeB

BopoHku pa3mbiBa Mopckoro aHa |BenvuuHa 3arnybnenus cnaraetcs u3 rinyOuHbl BOPOHKM NITHOC
TanbiM1 Bogammn 1,0m

Mep3anble NPUAOHHbIE TPYHTbI Mpn npoknagke TpybonpoBoAoB,  TPaHCMOPTUPYHOLLMX
yrneesogopoabl npu Temneparype, NpeBbILLAoLLEN
TemnepaTypy OKpy>XatoLiMX Mep3rblX rPyHTOB, BENUYMHA KX
3arnybneHns [orkHa BbIOMpaTbCs UCXodst W3 YCMOBWM,
onpegensiemMbix pacyeTamym C MCMOMb30BaHUEM YUCIIEHHBIX
METOAOB, KOTOpble MNO3BONMMMM Obl  WCKIIOYUTL  MpoLecc
oTTanBaHWsA U oceaHusl, CNOCOBHbBIV MPUBECTU K KOrONEHMION»
Tpybonposoaa

Pa3mbIBbI AOHHOIO rpyHTa BenvunHa  3arnybneHust  onpegensieTcs  MaKCMMarbHO
TEYEHUIMU, BONTHaMM, NOTOKaMK |BO3MOXHOW FyGMHOI pa3MblToro rpyHTa nitoc 1,0 m

OT paboTatoLLmnxX CyA0BbIX
OBuXxuTenen

TeyeHuns, BONHeHNS B ycnoBusix ckanbHbIX FPyHTOB, BbIXOAALLMX HA NMOBEPXHOCTb
AHa, BenuuuHa 3arnybnexns npeacraBnsieT CyMMy, paBHYHO
AvameTpy Tpy6onposoaa nntoc 0,5 m
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Mpeobnagatowwuii paktop
BHELLHEero Bo3aeicTBus Ha
TpyGonposoa

Benuuuna 3arnybnexus

Mpumevanue

CpBuroBble ropusoHTasbHble
nepemeLleHms

C y4yeToM CKOpPOCTW TEYEHUSI U BOMHEHMUSI BbIGOp BENUYMHbI
3arny6neHns pomkeH ObiTb  TakMM, 4YTOOblI  UCKMIOUUTH
onacHble COBUIOBbIE FOPU30OHTalbHbIE NepeMeLLEHNS

SAKopeHne MOPCKUX TEXHUYECKMX
cpencTs

BenuunHa 3arny6reHuss B panoHax BO3MOXHOMO SIKOPEHUs
CY[0B UNW APYTMX TEXHUYECKMX CPEACTB NPUHUMAETCS paBHOM
2,5m

Wcnonb3oBaHwe Tparos,
BOMOKYLL W APYTvX
ByKcupyeMbIx No aHy
0GbEKTOB JOMKHO
YUMTBIBATLCSA OTAENBHO

3konoruyeckasi YcToTa Bog,

Mpwn npoxoxaeHun TpybonpoBoAoB Noa AHOM MPECHbLIX 03ep 1
BOJOEMOB BenunuuMHa ux 3arnybneHust onpegensietcs w3
yCroBuI, MOMHOCTbLIO VCKITHOYaIOLLIMX HapyLueHue
9KOMOrMYECKOM YNCTOTbI 3TUX BOLOEMOB

CnOXHOCTb OCYLLIECTBNEHNS
3arnybneHus

Mpn HeBO3MOXHOCTU obGecneyeHuss Tpebyemon Benu4uHbI
3arnybneHuns Tpaccy TpybonpoBoga crnepyeT nepeHecTu
B30HYy C Oomee OnaronpusTHEIMWA  YCNOBUSAMW  ANS
CTpOUTENbCTBA U AKCMyaTaumm

KpynHble negosbie obpa3oBaHus

B panoHax ¢ KpynHbIMu negoBbiMyM 06pa3oBaHUsiMU BENWUYMHA
3arny6neHns MoxeT ObiTb NPUHATA paBHOWM Hyno (Mpoknagka
nosepx aHa) npu MONOXUTENBbHbIX pesynbTaTax
craTucTmdeckon obpaboTkn MopomMeTpuYecKMx NnapameTpoB
negoBbix  OobBpa3oBaHWiA,  JOKa3blBalLWMX  OTCYTCTBUE
3K3apauuu ¢ 3agaHHon obecneveHHocTblo. Kak npasumno, aTo
YCINOBME MOXET BbINOMHATLCA Ha rnybuHax ot 25 — 30 M n
Gonee

PekomeHgaunm gaHbl 6e3
yyeTa aKCTpemMarnbHbIX
yCroBuUi
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lPUTTOXKEHNE 2

KOJINHMECTBEHHbDIE NMOKA3ATENN AHAITU3A PUCKA

1 OBLUME NOJNTOXKEHUA U XAPAKTEPUCTUKU

1.1 lMoHATMe pucka nNpuMeHsieTca ANnd U3MEpeHUs onacHocTen, OB6beKTUBHO
COMYTCTBYIOLUNX MNPOMBILLIIEHHON [OEATENbHOCTU W MNPOSABNSAOWMUXCS B BUAE aBapui,
NPMBOAAWMX K Yywepby 3a0poBb0 U rmbenu nwogew, BpedHbIM  BO3AENUCTBMAM  Ha
OKpY>KaloLLyto cpefy, paspyleHusM MaTepuarnbHbiX OObEeKTOB M MoTepsiM uMmyLlectBa u
BbIrogbl.

1.2 M3mepeHue pucka npousBOAMTCH NyTeM onpefeneHus CTeneHu pucka Kak
COBOKYMHOCTM MnokKasaTternemn pucka n ux aHadeHnin. CteneHb onpegensercs no pesynsrtaram
aHanusa pucka, KOTopbI CY>XUT CPEACTBOM BbISIBNEHUS CyLLECTBYOLWMX N NOTEHLMamNbHbIX
OMacHOCTEeW, onpefeneHus HexenatenbHbIX COObITUA C OLEHKOW BO3MOXHOW 4acTOTbl U
NOCNeACTBUA MX BO3HUMKHOBEHUSA M pa3paboTkM pekomeHdauum no peanusauum mep no
YMEHbLUEHMWIO CTENEHN PUCKa B CrlyYae NpeBbleHNsi NPUEMIEMOro YPOBHS pucKa.

1.3 B 3aBucumocTM OT uenen aHanmMsa pucka U umelenca uHdgopmaumm
NCNONb3YITCH KONMUYECTBEHHbIE NI KaYeCTBEHHbIE MoKa3aTeny 1 MeTobl aHanvsa pucka.

Mpn KONMMYeCcTBEHHOM aHanu3e OCHOBHble pes3ynbTaTbl MosfyYyalT MNyTemM pacyeta
YUCNEHHbIX NoKasaTenen cTeneHu pucka.

[Mpn KayecTBEHHOM aHanuse ero pesynbTaTbl NPeaCcTaBNATCA NYyTEM pPaHXUPOBaHWUSA
n/vnn knaccuurKaumm 4actoT BO3HUKHOBEHUSA W MOCNEeACTBUA aBapun C UCMNOMNb30BaHMEM
3apaHee onpegesieHHbIX OLEHOK U/MnM MHEHUI KBanMULMPOBaHHbIX 3KCNEPTOB.

PesynbTatbl aHanu3a pucka nNpeacTaBnslOTCA B BWAE TEKCTOBOrO — aHanuaa,
KONMYeCTBEHHbIX NokasaTenewn, Tabnuy, avarpamm, rpaukos U Apyrux CpeacTs.

14 CrteneHb pucka aBapum TEXHUYECKON CUCTEMbl ONpeaenseTcss Ha OCHOBaHMK
aHanu3a COBOKYMHOCTM 3Ha4yeHMM MoKas3aTenen pucka, BbISBIMEHHbIX NpW aHanuse
HexxenaTtenbHbIX COBbITUI, CMOCOBHBLIX MPU ONpeAeneHHbIX YCIOBUSX NPUBOAUTL K aBapusaM
(Hanpumep, HapylleHve repMmeTuyHocTM TpybonposBoga v obopyaoBaHUsA, OTKas cuctem
npeaynpexaeHns, CurHanuMsaumm W KOHTpons, ownbkn obcnyxmBarowero nepcoHana,
HebnaronpuaTHble MMOPOMETEOYCITOBUS, BHELLHNE MEXaHNYeCKue BO3OeNCTBUS U Ap.).

B 3aBMCMMOCTM OT OCHOBHOM NPUYMHBI BO3HUKHOBEHUSA PUCKOB pasnnyaroT:

NMPUPOAHBIE PUCKWU — PUCKN, CBA3AHHbBIE C NPOSIBIIEHNEM CTUXUIHBIX CU NPUPOAbI:
3eMneTpsaceHns, HaBogHeHWs, noaTtonneHus, 6ypu, cmepyum u T.0.;

TEXHUWYECKNEe PUCKU — PUCKW, CBA3AHHbIE C OMACHOCTAMW, UCXOASAWMUMM OT
TEXHUYECKMX OO BEKTOB.

B 3aBucMMOCTM OT nogBepraembix ONacHOCTM OOBHLEKTOB pasnuyaloT:

rymMmaHmtapHble (coumanbHble) PUCKU — PUCKU, CBA3AHHbBIE C YITPO3OWN XXN3HN,
3[10POBbIO UIN YCINOBUAM XU3HEAEATENbHOCTY NoAew;

MMywecTBeHHble ((pMHaAHCOBbLIE) PUCKWN — PUCKN, CBA3AHHbIE C ONACHOCTbIO
notepb  WMyLIECTBA, HapyWeHUs  HOpPMarbHOrO  (PYHKUMOHWPOBAHWS  NOOBOAHOrO
TpybonpoBoda, CHMXKEHUS pe3ynbTaToB (OPMHAHCOBO-XO3SNCTBEHHON OEATENBHOCTY;

9KONOTrnYecKkme puUCKmn — puUCKK, CBA3aHHbIE C HEBNaronpUsSTHbIMN BO3AENCTBUAMM
Ha OKpY>KaloLLytO cpeqy.
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2 NOTEHUMANBbHbIV TEPPUTOPUATIbHbLIW PUCK

2.1 [MoTeHUManNbHbLIN TeppuUTOpUASiIbHBIN PUCK — NPOCTPAHCTBEHHOE
pacnpegeneHne 4actoTbl NOCNEACTBUN OnpefeneHHOro YpoBHA UMM NPUBOASALLMX K 9TUM
NnocrneacTBUAM OMaCHbIX BO3AENCTBUN OMNpedeneHHOro Buaa 3a onpefeneHHbld nepuopg
BpeMeHu. Hanpumep, noTeHuunanbHbIN pUCK rmbenn 4yenoBeka Ha onpenerieHHOM y4dacTke
TeppuTopum onpegenseTcad 4acToTOW MOSIBNEHUS Ha 9TOM Yyyactke XoTa 6bl Of4HOro
CMepTernbHO onacHoro daktopa asapui (ydapHasi BOJSIHA, XUMUYECKoe 3apakeHue,
TepMuyeckoe Bo3gencTBme noxapa u T.n.).

MoTeHumnanbHbIA PUCK XapaKTEPMU3YeT ONnacHbIn OOBEKT U TEPPUTOPUIO HE3ABUCMMO OT
drakTa HaxoXaeHna nogen B MecTe NposiBlieHnsi OnacHbIX BO3AENCTBUN.

2.2 Ha npaktuke pacnpefeneHne noTeHUWanbHOro pucka onpegensieTcs Kak
Habop 3HayeHWU 4YacToTbl MPOSABMEHUA OMACHOCTWM OMpeaerieHHOro YPOBHA Ha y4dacTkax
TeppPUTOpPMM ANsa BCEX U OTAENbHbIX UICTOYHUKOB (0O BEKTOB 1 aBapumn Ha HUX) N BCEX UMK
HEKOTOpbIX NopaxatLmnx akTopoB aBapui.

2.3 lMoTeHUManbHBIN  PUCK  SABMSETCA MNPOMEXYTOYHOM MEpor  OMacHOCTMH,
NCNoNb3yeMon AN OUEHKN MHAMBUAYANbHOMO U COLManbHOrO PUCKOB.

MHauBmayanbHbI PUCK paccYnTbIBAETCA MO U3BECTHOMY TeppuTopuanbHOMY PUCKY C
NCNoNb30BaHMEM pacnpefeneHns no yyactkam TeppuTopun 4acToTbl NpebbiBaHUS Ha HUX
KOHKPETHOro YenoBeka.

CoumaneHbIil pUCK onpefensieTcs 4Yepe3 WU3BECTHbIN TeppuTopuasnbHbIi  PUCK MO
pacnpeaeneHnio YNCNEHHOCTU, MECT U BpeMeEHN NpebbiBaHMA NOAen B paccmaTpyBaeMoM
panoHe.
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3 UHAUBUAOYATbHbIA PACK

3.1 MHaounBmayanbHbIA pPUCK — BEPOATHOCTb (4YacToTa) onpenerieHHOu
CTeneHun nopaxeHus P KOHKPeTHOro 4enoBeka B pesyrbTaTe BO3AENCTBUSA uUccrnefyemblx
dakTOpoOB OnacHOCTU B1aa A 3a onpefeneHHbIn Nnepuos BpeMeHMW.

MHavBuayanbHbIA PUCK NPU TEXHUYECKMX ONACHOCTAX onpefenseTrcs noTeHumanbHbIM
PUCKOM W pacnpefeneHneM BepOSTHOCTU HaxOXAEHWUs YenoBeka B panvioHe BO3MOXHOIMo
OEenCcTBMA onacHbIX (PakTOpOB aBapuil B TeYEHWEe BpPeMEHU, AOCTAaTOMHOro And HaHeceHus
CMepTeSIbHOro BO34ENCTBUA.

MHavBuayanbHbIA PUCK BO MHOFOM onpedensieTcs NpuHATbIMU Mepamn obecrneyveHuns
GesonacHocT (Hanpumep, CBOEBPEMEHHbLIM OnoBeLleHMeM 06 OnacHOCTWU, NPUMEHEHWEM
CPEeACTB 3aluThbl, 9BaKyaumenm W T.n.), OOYy4YEHHOCTbI noaen OencTBMAM B OMaCHbIX
CUTyaumsaXx U UX 3aLnLLEHHOCTBIO.

3.2 MHauBmnayanbHbIN PUCK U3MEPSETCS BEPOSTHOCTLIO OMNpedenieHHON CTeneHu
nocneacTeun (rmbenu, paHeHusi, NOTepu TPYAOCNOCOOHOCTW) 3a OnpeaerneHHbIn Nepuoa
BpemeHu (0bbIvHO 3a rog).

3.3 Mpn pasnuMuHbIX BO3AEWCTBUSIX (HaAnNpUmep, MOPaXXeHUN YyOapHOW BOJTHON
B3pbiBa, TEPMUYECKOM BO3OENCTBMM MOXapa, XUMUYECKOM OTpaBfeHun BpeaHbIMU
BeLecTBaMn UM NPOAYyKTaMn ropeHns n T.M.) CyMMapHbIi MHOMBUAYalbHbIA PUCK MOXET
onpeaendaTbCcs Kak CymMMa pPWUCKOB [ANA  OTAEeNbHbIX BO3AEWCTBMW MpU  YCHOBUW KX
He3aBUCUMOCTW.

34 Ha npaktvke aHanmMs wHAMBMAOYaNbHOrO puUCKa MPOBOAUTCA He Ans
KOHKPETHOro 4erioBeka, a B OTHOWEHWM TIpynn nogen, OTNNYalLWMXCa MNPUMEPHO
OLMHAKOBbIM BpeMeHeM npebbiBaHNSA B pasfMyHbIX OMACHbIX 30HAX WM MPUMEHSIOLLMX
ofMHakoBble cpeactBa  3awmTbl. OObIMHO paccmaTpuBaeTCs WHAMBUAOYaNbHbIA  PUCK
onpeaeneHHbIX KaTeropum obcnyxuBarowero nepcoHana, nepcoHana obbekrta B LEnoMm u
HaceneHnst OKpy>KatoLLMX panioHOB.
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4 COUMATBbHBIA PUCK

4.1 CouuanbHbIn pUCk XxapakTepuadyeT macluTab BO3MOXHbIX aBapuii 1 katacTpod
n onpegenseTca B Buae yHKUun, nvetowen obwenpuHsatoe HasBaHne FN-kpusas. MNog N,
B 3aBUCMMOCTM OT 3aday aHanuMsa, NoHMMaeTca wnu obuwee 4MCrno nocTpagasLUMX,
KONMM4YeCTBO MOrmMbLUMX, UnNn Opyron nokasaTenb TsXKecTu nocneactsuin. NMog F noHumatoT
4acTOTY COObITUI C TSXKECTLIO MOCNEeACTBUIA, NpeBbILLatoLWwen 3agaHHyto sennymHy N. MNpumep
noctpoenusa FN-kpuBbIX NpuBeaeH B NpaBunax knaccudmkaunmn, NOCTPONKM n 060pyaoBaHNS
MBY/MCI1.

4.2 Kputepun npuemsiemon CTENeHW pucka onpefendercs B 3TOM Criydae He
yuiepbom B pesynbtaTte OTAENbHOIo CobbITHSA, a KpUBOW, MOCTPOEHHOM 451 BCEX BO3MOXHbIX
cueHapueB 1 NocneacTBUn aBapun.

O6wepacnpocTpaHeHHbIM NOAX0A0M aHann3a ABNAeTCs UCNoSib30BaHWe ABYX KPUBbIX —
ONs pacyeTHOro CouManbHOro pucka M NpUeMIeEMOro couunanbHoro pucka. Ecnu kpusas
pac4eTHOro pucka xots 6bl Ha OQHOM y4YacTke NPOXOAUT BbllLe KPUBOW NPUEMIIEMOro pucka
(6onbLuee Yncno NocTpagaBLIMX NPy OQHOM U TOM e YacTtoTe unum Gornee BbiCoKasi YacToTa
ANS 0ANHAaKOBbIX NOCNEACTBUN), TO COOTBETCTBYHOLLEE MPOEKTHOE peLLeHne N/Mnn NpUHATbIE
Mepbl 6e30macHOCTM criefyeT cyYMTaTb HENpUeMIEMbIMU U MOAMEXaLUMU NepecMoTpy.
O6nacTtb Mexay ABYMSI KpUBbIMU OnpeaensieT NpoOMeXyTOYHYI0 CTeneHb pucka, Bornpoc o6
YMEHbLUEHMM KOTOPOW criedyeT pellaTtb UCXOAA U3 TEXHMKO-OKOHOMUYECKMX COOBpaXeHnn n
nyTeM cornacoBaHus ¢ Pernctpom.

4.3 B «kauyectBe nepemMeHHOM N MOXHO nNPUHATE MartepuanbHbIn - UNK
aKkonormyeckni yuiepd M NOCTPOUTb COOTBETCTBYKOLWME 3TMM BenudmHam FN-kpusble,
KoTopble ByayT CNyXuTb, COOTBETCTBEHHO, MEPOI CTPAXOBOIr0O MUIM 3KONOrMYECKOro pmucka.
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5 KONNEKTUBHbIA PUCK

5.1 KonnekTuBHbIN PUCK SBRSIETCA MHTErpanbHON Mepor OnacHoOCTU 1 onpenenseT
oXungaemoe KOnMyecTBO MOCTpafaBlUMX B pe3ynbTaTe aBapui Ha OObekTe Tepputopuu 3a
onpegeneHHbIn nepuog BpeMeHu (Hanpumep, 3a rog WNn 3a BeCb CPOK 3JKcnfyaTauum
obbekTa).

5.2 MHauemngyanbHbIN U KOMMEKTUBHBIN PUCKM MOTYT ObiTb nepeBedeHbl B cdhepy
9KOHOMMYECKMX U (PUHAHCOBbLIX KaTeropun. [lns aToro Ha NpakTuke UCMOoMb3yTCA NOAX0AbI,
CBSI3aHHblE C Pa3NNYHbIMW OnpeaerieHUAMIN NOHATUS « CTOUMOCTb KU3HUY:

npu BbipaboTke mep obecneyeHus 6e30MacHOCTM — KaK BEenMYMHa LOMNOSTHUTENbHbIX
3aTpaT Ha CTPOUTENbCTBO W 3Kchnyatauuio obbekTa, HeoOXOAMMbIX ONSi CHUKEHWUS
KOMMNEKTMBHOIO pucka Ha O4HY eAVHULY;

npuv oueHKe yuiepba — kak BenmymnHa 3aTpaTt U KOMNeHcauummn B criyqae rubenuv yenoseka.

OnpegeneHve copepXaHUs MOHATUA W COOTBETCTBYIOLEN BENUYMHbI  LOMKHbI
Npon3BOANTLCS NPW OnpeaeneHnn KpUTepmeB NPUEMIIEMOCTIN pUCKa.
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6 9KONOIM’MYECKUN PUCK

6.1 lMoa 3KoMorMyeckMm puUCKOM MOHMMaeTcs Mepa yuwiepba, HaHOCMMOro
OKpy>KaloLLier cpefe Npu aBapusix Ha onacHoM oGbeKTe.

6.2 [nsa oueHkn akonormyeckon 6e3o0nacHoOCTU MOryT UCMONb30BaTLCA CreayoLme
nokasaTternu:

BEITMYMHbI MaKkCUMasbHbIX pacyeTHbIX 06 bEMOB, MHTEHCMBHOCTU U NPOLOIIKUTENBHOCTU
BbIOPOCOB TPaHCMOPTUPYEMbIX BPEAHbIX BELLECTB B OKPY)XalOLyl cpedy Npu aBapusix Ha
y4acTkax TpybonpoBoga;

roAoBbI€ YacTOThbl NPEBbILEHNST 3aAaHHbIX BENNYMH 06bema yTeukn (FN-kpuBbie);

cpeaHerofoBble 4acToTbl BO3HUMKHOBEHUSA yTeyek U BbIOPOCOB Mpu  HapyLUEeHMAX
repmMeTMYHOCTN TpybonpoBOAOB NO BCEM NPUYNHAM;

cpegHune BeNMYMHbI 00bema 1 CpeaHnii CyMMapHbIi 06beM yTeuex.

6.3 Mpn onpegeneHMn 3KOMOrMYECKOro pucka B CTOMMOCTHOM  BblpaXkeHuU
(Hanpumep, 4N Uenen CTpaxoBaHNA) MOryT UCNONb30BaTbLCSA CreayoLlme nokasaTenu:

CTATUCTMYECKN OXMOAeMas BeNMYnHa obs3aTenbHbIX NNaTtexen n KOMMeHcauunh 3a
BbIOPOC BpeAHbIX BELLECTB B OKPY)KalOLLYO Cpeay;

CTaTUCTMYECKM OXmaaemasi BenuuMHa 3atpaT Ha MeponpusTus Mno  NUKBMAauuu
NOCNeACTBU BbiIOpOCa BPeAHbIX BELLECTB B OKPY)KatoLLyto Cpeay.

YKasaHHble BENWYMHbI CrieqyeT paccymTbiBaTh B MPSIMOM CTOMMOCTHOM BbIPaXKEHMM U KaK
puck ywepba (BenununHa, onpegensemasi nponssegeHMeM 4acToTbl aBapun Ha yuiepo).
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lPUTIOXKEHNE 3

METO[Abl AHAJIU3A PUCKA

B npunoxeHun npeactaBneHbl OCHOBHbIE METOAbl, peKOMeHAyeMble NMpu NpoBeaeHun
aHanusa pucka. [NpuBefeHbl Takke TUMOBblE CLEHapuUM BO3MOXHbIX aBapui Ha MOPCKMX
noaBoAHbIX TpybonpoBodax B BUAE «AepeBbeB OTKAa30B» U «adepeBa COObITUNY, pa3BuTue
KOTOPbIX BO3MOXHO MOCMe HacTynneHns aBapunHoro cobbitua. [na nHdpopmaumm ykasaHbl
cBefeHus 06 aBapuMHOCTU MOPCKUX NOABOAHbLIX TPYyOONpOBOAOB.

1 MeToabl npoBepoyHoro (onpocHoro) nucta (Checklist) u «4ro byger,
ecnun...?» (What-If) unu nx kombmnHauma oTHOCATCS K rpynne Ka4eCTBEHHbIX METOA0B OLEHKM
ONaCHOCTWN, OCHOBAHHbLIX Ha W3yYEeHUN COOTBETCTBMS YCMOBMW 3KCnnyaTauum obbekTa
(mnogBoaHoro TpybonpoBoa) AencTeyowmm TpeboBaHnsM 6€30NacHOCTW.

1.1 [MpOBEPOYHBIA  NIUCT CRAYXUT METOAOM MNOATBEPXKAEHUA COOTBETCTBMS
NPOEKTUPYEMOro UNKU 3KcnnyaTupyemoro obbekta AencTBylowMM cTaHgaptam. Metog
NpYMeHUM Ha ntoboM aTane XU3HEHHOro uukna obbekTta 1 No3BonseT uaeHTudrumpoBaTtb
nmeloLLmMecs onacHoOCTH.

1.2 [MpoBEPOYHbIN  NUCT, B Cry4ae HeobXxoAMMOCTW, COCTaBnsieTcs  Ans
cneundnyecknx Ccutyaumi W NPUMEHSeTCs, Hanpumep, ANs  OLEHKUM NpaBUITbHOCTU
TEXHONMOrM4yeckMx onepauumn, peweHus npobnem, TpebyoLmx NoBbILLEHHOrO BHUMaHUS.

1.3 PesynbTaToM NpoBepoYHOro nucTa ABNAeTCsi NnepeydeHb BONPOCOB M OTBETOB O
COOTBETCTBMM nogBogHoro  TpybonpoBoga TpeboBaHuam  6esonacHoctu.  [pumep
COCTaBIieHNsA NPOBEPOYHOrO NICTa ANs aHanv3a aBapuMmnHon cutyaumm npuseaeH B [Npasunax
Knaccudukaumm, nocTponikm n obopynosanus NBY/MCI1.

1.4 MeTog npoBepo4YHOro nucTa oTnuyaeTcs oT mMetoga «Yto bymer, ecnun...?»
Gonee NOMHbIM NpeAcTaBeHNnEM UCXOOHOW MHOpMaUmMM 1 pesynbTatoB O NOCNeACTBUSIX
HapyLleHun TpeboBaHnn 6Ge30NacHOCTH.

1.5 MeTopg «YT0 BygeT, ecnu...?» ncnonb3yeT BONPOCH!, KOTOPbLIE HAYMHAKTCS CO
cnoB «4To OyaeT, ecnun...», N paccmaTpyBaeT pa3BuUTME CUTyauun, cneayroLen nocne aTmx
cnoB. [ns WCKNIOYEHMS MOCTPOEHUS HEBEPOSTHbIX CUeHapueB pasBuTus cobbiTun npu
aBapUMHbIX CUTyaLMsX WCNOMHUTENW aHanu3a pucka, NPOBOAMMOro Mo 3ToMy MeToay,
OOJMKHbI ObITb B MEPY OCTOPOXHBIMW M B JOCTAaTOYHOWN CTEMNEHM peanuCTUYHbIMMU.

1.6 MeTtoa aHanu3a Tuna «4rto 6yget, ecnu...?» NpMMEHUM Npu NPOEKTUPOBaHUN,
PEKOHCTPYKLMN MW 3KCMyaTaumm nogeBoaHoro Tpybonposoga. PesynbtaTtom ero siBnaetca
COCTaBIIEHNE MepeYHsi ONacHbIX Y4aCTKOB, HA KOTOPbIX MOryT BO3HUKHYTb aBapuu, a Takke
npegnonaraemble MeToabl NpeaynpexaeHuin n npodunakTUku aBapui.

1.7 PaccmoTpeHHble MeToabl AOCTAaTOMHO MNPOCTbl MpU KX 3abnaroBpeMeHHOM
obGecnevyeHun BcrnomoraTenbHbiMKM  bopMaMn,  YHUMUUMPOBAHHBIMKM  OGnaHkamn  Ans
NpoBeAeHNs aHan13a n npeacraBneHnst pesynbTaTtoB, OTHOCUMTENBbHO HEAopPorn u Hambonee
ahbcbekTMBHBI Npu  nccnegoBaHuM  6e30MacHOCTM  XOPOLWIO  M3YYEHHbIX OOBLEKTOB C
He3HauYNTENbHbIM PUCKOM KPYMHbIX aBapui.

2 AHanu3z Bupa un nocneactBua otka3oB (Failure Mode and Effects
Analysis — FMEA) npumeHsieTca ANA KayeCTBEHHOW OUEHKM 6e30MacHOCTM TEXHUYECKUX
CUCTEM M WCMNOMNb3YeTCA ANA BbISBNEHUS HEWCNPaBHOCTEWN, CRyXaliMx MNPUYMHON WK
CNOCOBCTBYIOWMX BO3HUKHOBEHMIO aBapuii. OCOBEHHOCTbIO 3TOro MeToda sBnseTcs
paccMOTpPEeHME BO3MOXHbIX OTKA30B KaXKAoro 6yioka TEXHUYECKOM CUCTEMbI (KOMMIEKTYIOLWEro
n3genua Tpybonposoaa) nnu oTAenbHOro anemMeHTa (Bua v npuynHa oTkasa) 1 Bbi3blBaeMbIX
3TUM OTKa30M BO3AENCTBUI NpU SKCMnyaTaumMm nogBoaHoro Tpybonposoaa.
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2.1 FMEA-aHanu3 Ha 3Tane nNpoekTMpoBaHMS MOABOAHOMO TpybonpoBoga MOXET
ObITb MCMONb30BaH Ans onpederneHns MNoTPeBGHOCTU B AOMOMHUTENbHBIX Mepax 3alluTbl
TpybGonpoBoga unu B Ux cokpaileHmm. Npu pekoHCTpyKumMmn nogsoaHoro Tpybonposoga FMEA-
aHanm3 no3BONsET ONPEAeNnUTb ee BIMSIHME Ha CYLLECTBYHOLLME KOHCTPYKLUMN 1 060pyaoBaHue.
MeTtog MoxeT ObITb NPUMEHEH BO BpeMsi 3KchnyaTauum TpybonpoBoda AOns BbISBNEHUS
€aNHWNYHBIX HEUCNPAaBHOCTEN, CNOCOBOHBIX MPUBECTU K 3HAYUTENBbHBIM NOCNEACTBUSAM.

2.2 CybbektuBHoctb FMEA-meToga TpebyeT npuBneveHus K ero npuMeHeHuto
HECKOMbKMX  3KCMEPTOB, KOMMETEHTHbIX B BOMPOCax TEeXHOSNOMMYeckux MpoLeccoB
Tpy6onpoBOAHOro TpaHcrnopTa M ucnonb3dyeMoro obopygoBaHus. MeTtod aHanusa Buaa u
nocneacTBUn OTKA30B MOXET MPUMEHATBCS B COMETaHUN C APYTMMW METOAaMM onpeaeneHns
onacHocTewn, Hanpumep, HAZOP-meTogom.

2.3 AHanua Bmaa, nocrneacTeun n KputndHocTn otkasa (Failure Mode, Effects and
Critical Analysis — FMECA) — ananorndyeH FMEA-aHanusy, HO B OoTnuune OT MocriegHero
No3BoNgAeT AOMOMHUTE pe3ynbTaThl aHann3a 3a CYET TOro, YTO KaXabl BUA, OTKasa paHxXunpyeTca
C YY4eTOM [ByX COCTaBMAOLWMUX KPUTUYHOCTU — COYETaHMS BEPOSITHOCTM (MM YacToTbl) W
TSXKECTM MOCNeAcTBMM OTKasa. YYeT napaMeTpoB KPUTUYHOCTM NO3BONSEeT 06OoCHOBaTb
NpUoOpUTETHOCTL Mep obecneyeHns 6e3onacHoCcTU. MNMOHATUE KPUTUYHOCTU BM3KO K MOHATUIO
pucKa 1 NO3TOMY MOXET MCMONb30BaTbCA NPU KONMYECTBEHHOM aHanuse purcka aBapun.

2.4 Pesynbtatel FMECA-aHanmsa npegcraBnsiloTca B BUAE CTaHOAPTU30BaHHbIX
Tabnuy ¢ NonHbIM nepevyHeM o6opyaoBaHUA U KOMMMEKTYOWNX M3O0envin, BUOOB U NPUYUH
BO3MOXHbIX OTKA30B, YaCcTOTOWN, NOCNEACTBUAMMU, KPUTUYHOCTBLO, CpeacTBamMm oBHapyKeHUs
HencnpaBHOCTN (curHanu3saTopbl, NPUOOPbI KOHTPONS M T.N.) U pekoMeHZaunsMm Mo
CHVKEHUIO ONACHOCTMW.

2.5 Mo TsXKeCcTn NocneacTBUN MOTYT paccMaTpmuBaTbCs Cneayowme Kputepum:

KaTacTpouieckmin — nNpuUBOAUT K CMepTU fogen, HaHOCUT MNPOAOSIKUTENbHLIN U
MacLUTabHbIN Bpen OKpYXatoLLen cpeae, CyLecTBEHHbIN yuwepb maTtepmanbHbiM O0bekTam;

KPUTUYECKUA (HEKPUTUYECKNA) OTKa3 — yrpoxaeT (He yrpoxaeT) >XM3HW nogen,
OKpy>atoLLen cpege, MatepmanbHbiM obbekTam;

0TKa3 ¢ npeHebpexxMMo ManbiMy NOCNeacTBUSIMU — OTKa3, He OTHOCALLMINCSA NO CBOUM
nocneacTBUAM HU K OOHOW U3 NEPBbIX TPEX KaTeropui.

2.6 PekomeHaoyemble nokasaTenun (MHOEKCbI) YPOBHSA U KPUTEPUM KPUTUYHOCTM MO
BEPOATHOCTU W TSDKECTM NOCNEeACTBMM OTKasa (cobbiTvs) npuBedeHbl HWXe B maTpuue
«BEPOATHOCTb — TSHXKECTb NocneacTsnn» (cm. Tabn. 2.6):

Tabnuua 2.6

Oxunaaemast YactoTa BO3HUKHOBEHUS OTKa3a TshxkecTb NocneacTeumn Otkas c
(1/rop) Katactpodhuuecku | Kputnueckuin | Hekputnueckuin npeHedpexvmo
i oTKa3 oTKa3 oTka3 mansimMm
nocrneacTBUAMU
YacTbili oTkas >1 A A A C
BeposATHbIN 0Tka3 1-107? A A B C
Bo3MOXHbI 0TKas 102-10" A B B C
Pepnkuin oTkas 10*-10°° A B C D
MpakTuyeckn HeBEPOSATHbLIN <107 B C C D
oTKa3

Ha npakTuke onsa aHanmaa MoryT 6bITb BblAeneHbl YeTbIpe rpynmnbl 06bEKTOB BO3AENCTBUS,
KOTOpPbIM MOXeT BblTb HaHeceH ylepb oT aBapum: obCnyXuBalOLLMIA NepcoHan, HaceneHue,
OKpyxatwiasa cpega, MartepuanbHble 06bekTbl. B paccmatpvBaemom cnyyvae paHr A
COOTBETCTBYET CaMOW BbICOKOW (HenpuMemnemon) CTeneHn pucka, Tpebyrollen npuHATUS
HezameqnuTenbHblX Mep obecriedeHus 6GesonacHoctw. [lMokadatenn B u C cootBetcTBytOT
NMPOMEXYTOYHBLIM CTENEHSIM pUcKa, a paHr D — Hanbonee 6e3onacHbIM YCroBUSIM.
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B 3aBMCMMOCTM OT paHra onacHocTH:

A — obsizaTeneH geTtanbHbIi aHanua pucka, TpebytoTcst ocobble Mepbl 6e3onacHOCTH Ans
CHWKEHUSA PUCKa;

B — xenateneH getanbHbl aHann3 pucka, TpebytoTca mepbl 6€30nMacHOCTY;

C — pekomeHaylTCa aHanu3 pucka u NpuHaTHe mep 6e3onacHoCTy;

D — aHanua n npuHATNE Mep GesonacHoCTH He TpebyroTcs.

Mpn aHanuse puckoB HEOOXOAMMO OLEeHMBaTb BKMadbl PUCKOB OTKA30B COCTaBHbIX
yacTen (aneMeHToB) nogeogHoOro Tpybonposoda B 00LWMIA PUCK aBapumn M UCMOMb30BaTb 3TU
AaHHble Ans BblpaboTKM pekoMeHaaunn.

2.7 FMEA- n FMECA-meToabl MOTYT NPUMEHATLCA AN aHanmMsa npoeKkToB UNu npu
PEKOHCTPYKUMN noaBoAdHbix TpybonposogoB. Kak npaBuno, aHanu3 no 3tmm MeTogam
BbINONHAETCS rpynnon crneuynanuctoB M3 3 —7 4en. ¢ obssaTenbHbIM NpuBRevYeHnemM
HEe3aBUCMMbIX 9KCMEPTOB.

3 Meton aHanusa onacHoctM u pabortocnocob6Hoctn (Hazard and
Operability Study - HAZOP) wuccnegyeT BNUSIHME OTKIOHEHUA TEXHONMOMMYECKNX
napameTpoB (OaBreHus, TemnepaTtypbl U Op.) OT perfaMeHTHbIX PEeXUMOB C NO3ULUNA
BO3HWKHOBEHMS onacHocTu. HAZOP-meTog MOXET MNpUMEHATbCA NPU NPOEKTUPOBaHUM,
PEKOHCTPYKLMKN W SKChyaTaumm nogBoaHbIX TpybonpoBoaos. 1o CRoXHOCTM 1 AeTanbHOCTK
nony4yaembix pesynstatoB HAZOP-meTog cootBeTCcTBYET YpoBHIO FMEA 1 FMECA.

3.1 B npouecce aHanu3a onsa kaxgon NMHUKM (HUTKKM) NoOABOAHOrO Tpybonposoaa u
ero obopyaoBaHUsA OnNpeaensitoTCa BO3MOXHbIE OTKMOHEHUA B paboTe, Bbi3BaBLUME MX
NPUYUHBI, NepevYeHb MepPonpUATUA, HanpaBneHHbIX Ha OBHapyXeHne u HedonyLweHne aTux
OTKINOHEHUIN, N PEKOMEHAYEMbIX U3BMEHEHWI, NPEASTOXKEHNA NN 4EACTBUN, CNOCOOCTBYOLLMX
NoBbILLEHNIO BGe3onacHOCTUN U/MnNu paboToCNOCOBHOCTMU.

3.2 [na XapaKTepuCTUKM OTKITOHEHWA WCMNONb3YKTCS CTaHAapTHble Habopbl
KrntoYeBbIX CIOB (Hanpumep, «HeT», «bonbluey, «KMeHbLUEe», «TakK e Kak», «ApYyrony», «mHadve
yemy, «obpaTHbINY W T.M.), MOMOralLWmX CUCTEMATUYECKOMY BbISBIIEHUIO BCEX BO3MOXHbIX
OTKNOHeHMN. KOHKpeTHOe coyeTaHWe 3TUX CMOB C TEeXHOMOMMYEeCKUMU napameTpamu
noaBOAHbLIX TpPybonNpoBOA4OB oOMNpeadensieTcss Cneunmdukon TPaHCNOPTUPYEMbIX MO  HUM
paboumx cpeg M COOTBETCTBYHOLUMMU ycrioBusiMu. lNMprmepamy coueTaHns Knio4veBbIX CroB
ABNAOTCA cneayoLne:

HET — oTcyTcTBME HENOCPeACTBEHHOW Nofaun paboyen cpeabl, Koraa oHa AoSKHa ObiThb
COrnacHO TeXHONOrM4YEeCKoOMy MpoLeccy;

BOJIbWE (MEHbLUE) — yBennyeHne (yMeHbLUEHNE) 3HAYEHNN PEXMMHBIX NEPEMEHHbIX
Mo CpaBHEHMIO C 3adaHHbIMK (AaBreHne, nogaya, TemnepaTypa u 1.n.);

TAKXE KAK — nosiBneHne gONoNHUTENbHbIX KOMMNOHEHTOB — BKIOYEHWU (BO34yX, BOAA,
npumecn);

OPYIOW — cocTosiHMe, OTnMYalolleecs OT OBbIMHOTO pexuma paboTbl  (Myck,
OCTaHOBKa U T.A4.);

MHAYE YEM — nonHoe 3ameLLeHne npouecca, HenpeasmaeHHoe cobbiTue, paspyLueHue,
pasrepMeTu3aumnsa u ap.;

OBPATHbI/ — nornuyeckasi NPOTUBOMOMOXHOCTL 3aMbICIy, MOSIBREHNe 06paTHOro
TeyeHus paboyen cpeqbl.

3.3 Peasynbtatel aHanmsza HAZOP-meTofa npeacTaBnsaOTCs Ha cneuvanbHbIX
TexHonorm4yecknux nucrax (tabnuuax). BenuumHa oOnNacHOCTU OTKIMOHEHWM MoXeT O6biTb
onpegeneHa KONMMYECTBEHHO MyTEM OUEHKM BEPOSTHOCTU W  TSKECTU NocneacTsui
paccMaTtpMBaemMon aBapuUWHOW CUTyauuu MO  KPUTEPUAM  KPUTUYHOCTU  aHarorm4Ho
FMECA-meToay.

Kpome ngeHTudgumkaumm onacHocten n nx paHxumposaHus HAZOP-meToa, Tak Xe Kak U
FMECA-meTo4, nNO3BONSET BbISCHUTb HEACHOCTM W HETOYHOCTU B UHCTPYKUMSX MO
©e3onacHOCTN K cnocobCeTBYET UX yCTpaHeHuto. OnepaTtMBHOCTL U 3P EKTUBHOCTL 3TOrO
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MeToda B 3HAUYMTENbHOW CTEeneHn 3aBUCUT OT KBanudukaumm akcnepToB. HepocTtatku
HAZOP-meTogos n FMECA-meToO0B CBA3aHbl C OTCYTCTBMEM B HUX BO3MOXHOCTEN aHanmsa
KOMOMHAaLMA N NPUMUHHO-CITEACTBEHHbLIX CBA3EM COOLITUN, NPUBOASLLINX K aBapuUMN.

4 Noruko-rpachmueckne mMetoabl aHanM3a «OepeBbeB OTKa3oB» U
«AepeBbLEB COObITUNY.
4.1 MeToabl aHanuM3a [OepeBbeB OTKA30B W COObITUA  SIBNSAKOTCA  JIOMMKO-

rpacdomyeckumn  Metogamu, WUCNONb3yeMbiMW A5 BbISBAEHUS MPUYMHHO-CIEACTBEHHbIX
CBS3EN Mexay cobbITuamu.

4.2 MeTog aHanus3a gepeBbeB oTka3oB (Fault Tree Analysis — FTA) nossonsiet
BbISIBUTb KOMOWHaALUMM M nocrnegoBaTeNbHOCTM OTKa30B 06OpyA0OBaHMS M KOMMMEKTYOLLMX
n3genun, owunbok nepcoHana W BHELWHUX (TEXHOTeHHbIX, MPUPOOHbIX) BO3OENCTBUMN,
NPUBOASALLNX K OCHOBHOMY COOLITUIO — aBapuinHonm cutyauun. FTA-meTog ncnonb3yetcs ans
aHanmsa BO3MOXHbIX NPUYNH BO3HUKHOBEHWSI aBapUNHOM CUTyaLMM U pacdeTa ee 4acToTbl Ha
OCHOBaHMM 3HAHWS 4acCTOT UCXOLHbIX COObITUIA. MpMMepbl cocTaBnNeHUst N UCMNONb30BaHUA
JepeBa OTKas3oB AN aHanuMsa aBapuWHbIX  cuUTyauuni npmBegeHbl B [1paBunax
Knaccudukaumm, NnocTponikm n obopynosanus NBY/MCI1.

4.3 Metog aHanusa gepeBbeB cobbiTun (Event Tree Analysis — ETA) npeacraensiet
cobon anropyTM MOCTPOEHMS MNOCeaoBaTeNbHOCTM CODBLITUIA, MUCXOQAWMX U3 HEKOTOPOro
OCHOBHOIO COObITMS, KOTOPOE NPW ONpedeneHHbIX YCNOBUAX (HacTynfieHue unuM OTCyTCTBUE
OPYrMx coObITUIA, OENCTBUMA U/MNN YCNOBMUIN) MOXET NPUBECTM K aBapUNHOM CUTyaLnn.

[na aHanu3a pasBUTUS aBapuUNHOW CUTyauun OepeBO COObITUA peannsyeTca B BUAE
AnarpaMmMHOro pacnpegeneHnust puckoB. [ocTpoeHne BeTBEW gepeBa coObITUIN NMPOM3BOANTCS
HauyMHaa C CcoObITUIA, noackasbiBaeMblX 3HaHMAMM 00 aBapuax B NPOLWSIOM, a Takke
COCTaBfIEHWEM TMPUOPUTETHLIX MEepedYHern OMnacHOCTEN, BbIABMAEHHbIX KayeCTBEHHbIMU
MeTogamun aHanusa.

UactoTa Kaxgoro 9aTana pasBUTUMS aBapuMHOM CUTyauuu onpegendetrcs nyTem
YMHOX€EHMWS NpeaLUeCcTBYIOLEro atana Ha BEPOSTHOCTU HACTYMMEHNA U OTCYTCTBUSA cOBbITMSA
UNn YyCrnoBus, OXMOaemMoro Ha 93TOM 3Tane. Hanpumep, aBapuum C HapyLlleHueM
repMeTMYHOCTU MOABOAHOrO HedTe- unu rasonposoda, B 3aBUCUMOCTU OT CO34aBLUMXCH
ycrnoBui  (NosIBNEHUE  UCTOYHMKA  BOCMMaMeHeHusd), MOryT pasBuMBaTbCA Kak C
BOCNrameHeHnem, Tak u 6e3 Hero. B cBow odvepedb, npousollefllee BOCOlaMEHeHne
B 3aBMCMMOCTM OT YCNoBui (COPOC AaBneHns B aBapuMMHOWN CEKLMM) MOXET pas3BMBaTbCS MO
CLIeHapuio CTPYMHOrO MM 04aroBOro ropeHns (noxap pasnuTus).

lMocTpoeHne aepeBa NpoJomKaeTca 40 MOMEHTA HACTynneHust cobbITUA, SBRAOLWMXCA
npeamMeToM aHanusa pucka (nopaxkeHue niogen, BbIopoc BpeaHbIX BELLECTB B OKPYXatoLLyto
cpegy wT.M.). YacTHble BEpOATHOCTM ITUX COObITUIA, HACTyNMBLUMX NPW peanusaumm
pas3fiMyHbIX CLUEHapWeB, MHTErpMpytoTCa ANs NonydeHnsa CBOAHbLIX nokasaTtenen pucka ans
aHanM3npyemMoro OCHOBHOIO COObITUS.

4.4 MeToabl AepeBbeB OTKa30B M COObITMI NO3BONSKT COBMECTHO PacCMOTPETb
cobbITUS M YCNOBUA pPasfnMYHOM NpUPoabl — MEPBUYHbIE OTKa3bl TEXHOMOMMYECKOro u
KOHTpONbHOro obopynoBaHus, (PyHKUMOHMpOBaHME cucteM obecnedeHnss 6e3onacHocTy,
OencTBusa onepaTopos, BHELUHWE BO3AENCTBUA U T.1.

4.5 MeToabl 4epeBbEB OTKA30B N COOLITUI ABNSAOTCS 4OCTAaTOYHO TPYAOEMKUMU U
OOIDKHbI  MPUMEHATLCA  ANA  aHanu3a MPOEeKTOB WAW  PEKOHCTPYKUUU  CIIOXKHBIX U
OTBETCTBEHHbIX TEXHUYECKUX cuctemM. KOHKpeTHble OOBbEeKTbl KONMYEeCTBEHHOro aHanmsa
pucka (TpybonpoBogHas cucTemMa B LESIOM, €€ CeKUUst UM TEXHOMOrMyeckuni ysern,
OTAEnNbHbIE BUAbI U CLUEHapun aBapuii 1 T.MN.) AOSMKHbI ONPEeAenATbCA Ha NPeaLecTBYOLWNX
3Tanax aHanmsa pucka.

5 MeToabl KONMYECTBEHHOro aHanmM3a pUCKa XapakKTepu3ylTcs pacyeToMm
nokasarternen pucka, NpPUBEAEHHbIX B MPUAOXKEHUN 2, N MOryT BKNYaTb B cebsa oanH mnu
HECKOJTbKO BbilLenepevmcneHHbIX METOAOB MM NCNOSb30BaTh UX pe3ynbTaThl.
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5.1 O PeKTUBHOCTL KONMYECTBEHHOIO aHanu3a prucka Hanbonee NposBNSETCS:

Ha CTaguy NPOEKTMPOBaHMSA ONACHbIX OO BHEKTOB;

npu oueHke 6e3onacHOCTN 06BLEKTOB, UMEILLNX OAHOTUNHOE 000pYAOBaHNE;

npy HeO6XOAMMOCTM MOMYy4EHMA KOMMNITEKCHOW OLEHKM BO3AENCTBUSA aBapun Ha Niogen,
OKpY>KatoLLyto cpefly U MaTepuarnbHble OObeKThl;

npu paspaboTke NepeyHs NPUOPUTETHBIX MEP NO NOBLILEHNI0 Be3onacHOCTM obbekTa.

5.2 BbinonHeHWe  KOMMYECTBEHHONO  aHanusa  npeanonaraeT  BbICOKYHO
KBanuukaumo  ucnonHutenen, 6Gonbwon obbem UMHpOPMaUMM N0 aBaApPUMAHOCTMU
obopynoBaHus, y4eT 0COOEHHOCTEN OKpYXKatoLLLEN MECTHOCTU, TMAPOMETEOYCNOBUIA, BPEMEHM
npebbiBaHns niogen Ha TeppuTopuM OOBbEKTa B 30HAX OEeNCTBUS (PaKTOPOB OMACHOCTW,
pexuma npebbiBaHMA HAceneHns B Gnuanexalumx panoHax u gpyrux akTopos.

Ha npomMexyTOuHbIX CTagusx aHanmsa BO3HMKaeT HeobXoOUMOCTb B MCMOMb30BaHUU
MaTemMaTUYEeCKUX MOAenNen N pacyeTHbIX METOAMK ANt OLEHKM PU3NKO-XUMUYECKUX U OPYTnX
SIBMIEHWIA, COMPOBOXAAOLLNX Pa3BUTNE aBapui.

5.3 K orpaHnyeHnsmM MeTO[OB KONMMYECTBEHHOrO aHanu3a pucka OTHOCUTCSA
BblCOKad TPyOOEMKOCTb, CTOMMOCTb W MPOOOIDKUTENIbHOCTE  NOATOTOBUTENbHbLIX U
aHanuTn4yeckux paboT, a Takke BO3MOXHOCTb NOyYEeHUs1 pe3ynbTaToB, XapakTepu3yoLmnXcs
3HAYUTESIBHOWM CTaTUCTUYECKOW HeonpeaesieHHOCTbI0, He MO3BOMSKLWEN OOCTOBEPHO
000CHOBAaTL NPaKTUYECKME MEPONPUATUS No obecneyveHnto 6e30nacHoOCTH.

6 TunoBble cLeHapuM BO3MOXHbIX aBapuM Ha MOPCKUX NOABOAHLIX
Tpyb6onpoBoAaax.

Mpumep gepeBa TUNOBLIX OTKA30B AS1I9 MOPCKOro nogsoAaHoro TpybonpoBoda nokasaH

Ha puc. 6-1.
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[epeBo 0TKa30B Anga aBapuii Ha NOABOAHLIX TpybonpoBoAax (HapyLeHe LenoCTHOCTM TpyObl)
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NPUBOASILLUMX K HapyLUEHWHO

LI€JTIOCTHOCTU pr6OI'IpOBOD,a npu BHELWWHEM U BHYTPEHHEM KOPPO3MOHHbLIX N3HOCaX.

Mpumep paepeBa cobbiTUN,

pasBuTHe

KOPPO3MOHHOTO M3HOCAa, NoKasaH Ha puc. 6-4.

‘Vreaka B peayasTare
BHENIHCH XOPPOIHH

I

KOTOPbIX BO3MOXHO MOCHe HacTynreHus
aBapMINHOro COObLITUS — HapyLUEHMs LLeNIOCTHOCTU NoABOAHOMO TpybonpoBoaa B pesynbraTe
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[lepeBo 0TKa30B A4Sl aBapuK, CBSI3aHHOMN C BHELLHe Koppo3uel NoABoAHOro Tpybonposoda
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[lepeBo 0TKasoB AMs aBapu, CBSA3aHHOWN C BHYTPEHHeW Koppo3auel NoasogHoro Tpy6onposoaa
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[JepeBo cobbITuin Ans asapuin Ha NogBOAHOM TpybonpoBoae (HapyLueHve LenocTHOCTU TpyObl)

7 CBepgeHMa 00 aBapuMMHOCTUM MOPCKUX MNOABOAHLIX TpybonpoBogoB
Ha OCHOBaHMM 3apybeXXHOro onbITa 3KCnsyaTauMm NoABOAHbIX TPYOONpPOBOAOB.

B HacTtosilee Bpemsi HanbonblimMe MO YWUCNEHHOCTM, MPOTSHKEHHOCTM W ONbITY
aKcnyaTaumm CUCTEMbI MOPCKMX NOABOAHbIX TPyOONpoBoaoB crioxunuck B CeBepHOM Mope
n B MekcmkaHckom 3anmee. [JaHHble 06 aBapuUMHOCTU NMOABOAHbIX TPYOONPOBOA4OB MO 3TUM
CUCTEMaM UMEITCH B CreayHoLnNX NCTOYHUKAX:

no Tpydonposogam CeBepHOro Mopsi — AaHHble bpuTaHckon AgMUHUCTPaLMN NO OXpaHe
3goposbs u 6e3onacHocTn (Health and Safety Executive, HSE);

no TtpybonpoBogam MekcukaHckoro 3anvBa — pfaHHble Ocdpmca no 6esonacHocTu
Tpybonposogos MuHuctepctBa TpaHcnopTta CLUA (Office of Pipeline Safety of the USA
Department of Transportation).

ABapMNHOCTb NOABOAHBIX TPYOONPOBOAOB XapaKTepU3yeTCsa CrneayoLmMMm nokasaTensamu.

7.1 Tpy6onpoBoabl CeBepHOro mops.

Mo coctosiHmio Ha koHey 2000 r. B CeBepHOM MOpe Haxoaunucb B akcnnyatauun 1069
CTanbHbIX NOABOAHLIX TpybonpoBoaoB AnameTpom A0 40 AMMOB C OBLMM HAKOMNMEHHbIM
onbiTom akcnnyataumm 6onee 300 000 km x rog (cm. Tabn. 7.1-1):

Tabnuuya 7.1-1

HnameTp Tpy6onposoaa, Yucno Tpybonposoaos O6was gnvHa Hapabotka 3a 1971 — 2000 rr.,
OoAMBbI Ha koHel, 2000 r. Ha koHel, 2000 r., km KM X rog
Bce cranbHble TpybonpoBoabl 1069 22848,0 307246,0
Mo anameTpy, Oo 9 552 5034,0 52973,0
AlOVMBI O1 10 fo 16 266 3889,0 47536,0
Ot 18 no 24 126 4352,0 58843,0
Ot 26 o 40 84 8441,0 147571,0

HeT gaHHbIX 41 1131,0 322
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3a Becb nepuop aKcnnyaTtaumm AaHHOW CMCTEMbl MOPCKUX NOABOAHbLIX Tpy6onpoBoaoB
€€ aBapUNHOCTb XapakTepuayeTcs nokasaTensamu, npMeegeHHbIMM B Tabn. 7.1-2.

Tabnuua 7.1-2

OvameTp TpyGonposoaa, | HapaGoTka, Yucno cny4vaeB PacyetHas yactota, 10~ (km x rog)™
AtoVMbl KM X ron aBapun, aBapuy ¢ yTeukamm aBapum, aBapum ¢ yTeukamu
Tpebytowne Tpebytowme
pemoHTa pemMoHTa

o9 45679,0 11 7 2,41 1,53
Ot 10 n 6onee 243843,0 15 4 0,62 0,16
M3 Hux:

ot 10 go 16 44286,0 11 1 2,48 0,23

oT 18 o 24 56728,0 1 1 0,18 0,18

ot 25 no 40 146052,0 4 2 0,27 0,27

7.2 Tpy6onpoBoabl MekcMKaHCKOro 3anuBa.

3a nepuog 1985 — 1999 rr. B MEKCMKaHCKOM 3anmnBe MPU HAKOMIIEHHOM OrbITe PaboThI
©onee 184 000 km % rog nmena MecTo crieayloLwas aBapMiHOCTb No aBapusiM, NMPMBOAMBLLNM

K yTeukam B OKpy>KaroLLyto cpeqy (cM. Tabn. 7.2):
Tabnuuya 7.2

OnameTpbl Tpy60npoBOoaoB 1 06BbeMbl yTevek HapaboTka, km % Yucno yTeyek 3a PacueTHas
rog nepvog yacrtorTa,
107* (km x rog)™
OwnameTtpom go 10 arorimos 105390 7 0,66
Mo ob6vemam yTeuek (6appenu):
ot 50 oo 100 2 0,19
ot 100 go 1 000 2 0,19
ot 1000 go 10 000 2 0,19
6onee 10 000 1 0,09
Ot 10 gronmos n bonee 78879 8 1,01
Mo o6bbemam yTeyek (6appenn):
ot 50 go 100 1 0,13
ot 100 go 1 000 2 0,25
ot 1000 no 10 000 4 0,51
6onee 10 000 1 0,13
7.3 Ha ocHoBaHumn npmBegeHHbIX AaHHbIX NPpU YCTaHOBINEHUN KpUTEepUueB pUCKa

BO3HMKHOBEHMS! yTeYeK (3KOMOrM4Yeckoro pucka) Ans npoekTMpyemMblX MOPCKMX MOABOAHbLIX
TpybonpoBOoAOB MOXHO PEKOMEHOoBaTb Crieaylolme YPOBHU YNpaBreHusi PUCKOM MO
npuHuuny ALARP:

HeJOoNyCTUMBI ypoBeHb pucka — 1,0 x 10~ (km x rog)™;

npeHe6pexunmMblii ypoBeHb pucka — 0,5 x 1075 (km x rog)™;

noanexalumin aHanmay ypoBeHb pucka — o1 0,5 x 10° go 1,0 x 10~ (km x rog) .

YcTaHoBneHue 1 cobntofeHne Takmx ypoBHER ynpaBneHus pPUCKoM No3BonuT obecrneymnTb
6e30MacHOCTb BHOBb CTPOSILLMXCS MOPCKUX MNOABOAHbLIX TPYyOONPOBOAOB Ha YPOBHE,
npeBoCXoadaLLemM JOCTUTHYThIA B MUPOBOK NpakTUKe.

Mpn yCTaHOBMEHUN KPUTEPUEB U aHaNMU3e pucka HeEOGXOAMMO YYUTbIBATb OCOBEHHOCTM
y4acTKOB Tpacchbl MOPCKUX MOABOAHbLIX TPy6ONpoBOAOB, BRUSIIOLME HA CTENEHb ONACHOCTU
BO3HWKHOBEHUS aBapwii:

yyacTku B npefenax 30H 6e30nacHOCTM MOPCKMX HedTerasofobbiBatoLLMX YCTAHOBOK U
CKBaXXWH C MOABOAHbLIM PACMONIOXKEHNEM YCTbEB;
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YyYacTKU C MHTEHCMBHBLIM CyQOXOACTBOM, PbiOONOBELKON U OPYrov OesTEeNbHOCTbI0 Ha
aKBaTopUsix;

YYacCTKM C OMacHbIMW reoNorM4eckUMm SIBIEHUSIMU;

yyacTku ¢ gedopManmeint MoOpcKoro iHa 1 6GeperoBbiX NUHWIA;

YyYacTKN C OMacHbIMU NegoBbIMU Y FeOKPUOTIOrMYECKUMI BO3AENCTBUSMMU;

yyacTku, co3faollme B Cryyae yTeyek OnacHOCTb 3arpsi3HeHUss 0cob0 OXpaHsieMbIX U
YYBCTBUTENbHbIX NPUPOAHLIX TEPPUTOPUIA.
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lPUTTOXXEHWE 4

METOOMKN CNELUUATBbHbIX UCMNbITAHUA CTANBbHBLIX TPYB U MPOKATA

1 ONPEQENEHME KPUTUYECKOWU TEMMEPATYPbI XPYNKOCTU NO METOQY DWTT

1.1 MeToavka npumeHuma AnNsS UcnbiTaHMA obpasuoB M3 OCHOBHOrO MeTanna
ctanbHbixX Tpy6 anametpom 500 mm n 6onee, TONWWHOW CTEHKM Gonee 7,5 MM 1 NUCTOBOIO
npokaTa, wTpunca (ganee — nucra) Takom e TOMWMHbI ANA UX NPou3BOACTBa. VcnbiTaHne
COCTOMT B U3rMBHOM Harpy>XeHuu o paspyLueHns obpasua ¢ KOHLEHTPaTopoM OAHUM YAapOoM
Oorika cBo60O4HO NagatoLWero rpysa unu MasTHUKa konpa. McnbeitbiBatoT cepumto, 00bl4HO 13 10
o6pasuoB, Npy KOMHATHOM M NOHWXEHHOW TemnepaTypax (aBa obpasua Ha Temnepartypy) C
LUenblo onpedeneHnss npoueHTa BA3KOW COCTaBMAIOWEN B U3NIOMaX W MNOCTPOEHUS
3aBMCUMOCTU «MPOLIEHT BOSIOKHA — TeMnepaTypay. B pesynbtaTte onpegensaiorcs:

TemnepaTypa, nNpuv KOTOpon obpasubl yOOBNETBOPAOT KPUTEPUIO 3adaHHOW Aonwn
BOJIOKHUCTOWN COCTaBNAOLWEN B U3NOME;

CpeaHss U MMHMManbHas 40N BOMIOKHUCTON COCTaBNALLEN B U3NIOMe Npun Temnepartype
aKcnnyaTaumm Ans UCMbITbiIBAEMOWN KaTeropum ctanw.

Mpoby (3aroToBKy) ANst 3roToBrieHnsa obpasuoB OT TpyObl crneayeT Bbipe3aTb nonepek
npoAonbHon ocu Tpybbl B cooTBeTcTBUM C puc. 1.1. Mpoby (3aroToBKy) ANS U3roTOBNEHUs
o6pasuoB OT nNuUcTa criegyeT Bblpe3aTb Nonepek ocu npokata B NEPBON YETBEPTU LLUMPUHbI
nucra.

Puc. 1.1
Cxema Bbipe3kn 06pasLoB:
a — nNpsiIMoLLIOBHas Tpyba ¢ ogHWM LWBOM; 6 — NPSIMOLLIOBHasi Tpy6a ¢ ABYMS LLUBaMU; 8 — CNparibHOLLOBHas
Tpy6a; L — anvHa obpasua

KonuyectBo Tpy6 wnn nuctoB, OTOMpaembIX ANS WCMbITAHWUS, pernameHTupyeTcs
Tabn. 4.2.3.5.1 yactn | «Mopckne noasogHble TpybonpoBoabl», €CrM HE yKasaHo uHoe. Npwn
Bblpe3ke Mpobbl (3aroTOBKM) OrHEBbIM CMNOCOBOM MPUMYCK Ha MexaHu4eckyt obpaboTky
OT NMHWN pe3a Ao Kpasi obpasua AosmkeH ObiTb He MeHee 15 MMm.
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MpaBky Npo6 oT TpyO BLINOMHAKT cTaTMdeckon Harpyskon. CTtpena npormba nocne
npaBkM [O/MPKHA WCKMIYaTb MNOBOPOT oOpasua B MIIOCKOCTU OEWCTBUS Harpysku npwm
ucnbiTaHun. [lonyckaetca NpuMMeHsTb 06pasupbl C HEBbINPAMIEHHOW CpefHen 4acTbio Ha
ONMHEe OO0 AOBYX TOMNWMH, npu 3ToM o06a KoHua npobbl pekomMeHOyeTcs BbiNPaBnsTb
OAHOBPEMEHHO.

O6Lwme ykaszaHua No AoNyCTMMOCTM NMpaBky obpasuoB aHanNorMdHbl NpeacTaBieHHbIM
B pa3f. 2 HacTosiwero npunoxeHus anga obpasuos Ha CTOD.

Mpn HanmuMuun  pacxoXgeHust B pesynbTatax, MNoOMyYeHHbIX MpU  UCMbITAHUNAX
BbIMPSIMINEHHbIX W HEBbINPSIMNEHHbIX 06pa3uoB, M Npu  apOUTpaXHbIX UCMbITAHUSIX
HeBbINPsIMINEHHblE 06pa3Lbl ABNAITCA NPEeAnoYTUTENbHBIMU.

1.2 McnbiTaHnsm nogepratoTca npuamatuyeckne obpasubl ¢ Hagpes3oMm Ha
pacTsarMBaemMon MOBEPXHOCTU, OT KOTOPOro Mpu yOapHOM HarpyXeHum pacrnpoCTpaHsieTcs
TpewmHa (cMm. puc. 1.2-1). PpesepoBaHHbI Hagpes 3anpeLLeH. [lonyckaroTcs NpeccoBaHHbIN
Hagpes (cM. puc. 1.2-1, Buag A) v WweBpoHHbIN nponun (cM. puc. 1.2-1, sua b).

300435
b
R25+5 / N
+H
RI9+S 2
3405 A -]
LA srosTNa LY
25042
A - F 90+2
RO.025 7505 o 5
A
T
| 1
5+0.5 ;
1.0 max
Puc. 1.2-1

O6paseL 1 ocHacTKka ang ucnblTaHuii (t — TonwmHa)

Kpome npoueHTa BOMIOKHUCTOM COCTaBSOWEN UenecoobpasHo perucTpmpoBaThb
3Hepruo, 3aTpaunBaemMyto Ha paspyLueHme obpasua.

MpuHUMNManbHas cxema pPeKkoMeHOyemMoro npucrnocobneHns Angd  HaHeceHus
KOHLEeHTpaTopa MeToAOM BAaBNUBAHWSA W pas3Mepbl paboyen 4acTu Hoxa npuBeneHbl
Ha puc. 1.2-2. LLleBpOHHbIN Nponus BbINOSHAETCS UCKOBOW ope3on Uinn numon, paguyc npu
ero BepLuMHe He oroBapuBaeTcs.
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Puc. 1.2-2
Cxema npucnocobneHus ons npeccoBaHns Haapes3oB

Tpebyemyto MOLLHOCTb KOmnpa MOXHO OLeHWUTb Mo hopmynam:

KDWTT, = 5,93t"5KV %>, (1.2-1)
KDWTT,, = 3,95tV°KV 0544 (1.2-2)
rae  KDWTT — aHeprusa yaapa DWTT c weBpoHom (ch) n ¢ npeccoBaHHbIM Hagpesom (p);

t — TonwmHa obpasua, Mm;

KV — paborta ygapa, x.

O6pasey ycTaHaBnMBatoT Ha onopax Takum obpasom, 4Tobbl yaap 6owvka 6bin HaHeCeH
CO CTOPOHBbI, MPOTUBOMONOXHON KOHLIEHTpaTopy. YcTaHoBKa obpasua gomkHa obecnevnBaTtb
pacnonoXeHne KOHUEHTpaTopa CUMMETPUYHO OTHOCUTENBHO OMOP, M €ero OCb [LOIPKHA
coBMnagaTtb C OCEBOW NMHUEN Gorka ¢ To4HoCTbio £2 MM. Obpa3seu OOmKeH pacnonaraTbCa Ha
onopax Kompa W noaaepXuBaTbCsA chneuuanbHbiMM  ynopamu Takmm o0pas3om, 4ToObl
NCKNIOYMTbL ero GokoBOe BpalleHMe BO BpeMsi yaapa npu ucnbitaHuu. CkopocTb 6oika
B MOMEHT yaapa obpasua [ofmkHa COCTaBNATb He MeHee S5 M/C K, xenaTenbHo,
He Gonee 6 M/c.

OxnaxgeHne obpasuoB NPoOU3BOAUTCA B XKUOKOCTM (CNUPTE) C TeMnepaTypon, paBHOM
Temnepartype uUcnbiTaHus, ¢ norpelHocTbio 2 °C. O6pasubl TonwmHon 19 Mm 1 MeHee nocne
OOCTWXKEHUS1 3aaHHON TemnepaTtypbl BblAEPXKUBAKOT B BaHHE He MeHee 15 muH. O6pasubl
TonwmHom 6onee 19 MM BbIOEPKMBAKOT M3 pacyeTa 1 MMH Ha 1 MM TonwmHbl. [lonyckaeTtca
npeaBapuTenbHOE OXNaXaeHNe B Kpuokamepe.

O6pa3supbl AOMKHbI U3BNEKATbCA M3 BaHHbl TepMocTaTa M NOABEepraTtbCs paspyLUEHUto
B TeueHue He 6onee 10 c. Ecnu obpasubl UCNbITbIBAKOT NOCTOSHHO 6onee yem yepes 10 ¢
rnocne W3BneYeHUss U3 BaHHbl, TO HeobxoouMO nepeoxnaxgaTb WX Ha BENUYMHY
TemnepaTtypbl, YCTaHaBNMBAEMyl) OKCMEPUMEHTaNbHO, W  NPOBOAUTL  U3MEpEeHue
Temnepatypbl 4O MOMEHTa ygapa C MOMOLLb TepMonapbl, BCTaBNsieMOW B OTBEpCTUE
B obpasue rnybuHon He meHee 15 Mm.

1.3 Mpn noacyeTe KonMMYecTBa BSI3KOM COCTaBMSOWENA B U3NIoMe 00pasuoB
TONWMHON A0 19 MM BKMIOYUTENBHO U3 PACCMOTPEHUA UCKNIYalTCA yyacTku msnoma t
(TonwmHa obpasua), NpMMbIKaloLMe K KOHLEHTpaTopy U MecTy yaapa 6owka. [1ns obpasuos
TonwuHOM 6onee 19 MM UCKNIOYAKTCA M3 PACCMOTPEHUSA y4acTkn ANMHOM 19 MM € Kaxaom
CTOPOHbI.

Mocne ucnbiTaHua onpedensieTcss COOTBETCTBME BMAA M3Noma B npegenax 3a4eTHOM
nnoLiaam nNo OAHOMY WM HECKOMbKMM TUNaMm paspyLueHusl, NpeacTaBneHHbIM Ha puc. 1.3.
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Mpn komMbuHaumMmM TUNOB  paspylleHMs CyMmMapHas nnowagb  KpucTanimyeckomn
COCTaBNALWEN OLEeHMBAETCA NO NPUHLMMIY, NPUHATOMY ON4 Tuna paspyweHus .

I I r v A\ Vi Vil VIII

' NN N FLEA S
*zi RONEANRUN I NY “tﬁr\%
G| el N | R
} [ NR . ﬁb

Jlee nonosinbl 00PA3Y(l ——

Puc. 1.3
Tunbl paspyLUeHns B Npegenax 3a4eTHoON nowaam

3adyeTHasa nnowapgb [l — nnowagb M3NOMa, B KOTOPOM MOCME MCMbITAHMA
onpenensieTcs HanmuMyumMe KpucTannmyeckom u BOJIOKHUCTOM cocTaensowmx. Pasmepsl
3a4eTHON Nnowanm ycTaHaBNMBalTCA 4O UCMbITaHKS.

MpenycmoTpeHa cneytoLlas NocnefoBaTeNibHOCTb onpeaeneHns nnoLwagen Xpynkom n
BOSIOKHUCTOWN COCTaBNAOLLMX:

PYYHbIM MEPUTENbHBIM WHCTPYMEHTOM U3MepSAeTCcs Nnowagdb  KpucTanindeckon
cocTasnsawoLwen My n BelMUCASETCA 0SS BONOKHUCTON cocTaBnsatoLlen B;

BbIYMCIISAETCA Ta Xe A0S BOSIOKHUCTOW cocTasnstowen B no undposon dotorpadmm
nsnoma obpasua ¢ NpMMEHEeHNeM KOMMbOTEPa;

CpaBHMBAIOTCH 3Ha4YeHUs, NONyyYeHHble ABYyMSA cnocobamu. B cniyvae pasnuumna donee
yem Ha 5 % KOppeKTMpyeTcs MopsaoK M3MEepeHUn u BbluMcrieHuin. [MpeanodTuTenbHbIM
cuMTaeTcs 3HavYeHne, 3aMepeHHoe No oTorpadun.

KonnyecTBo BOMIOKHUCTOM cocTasnsoLwen B nsnome B, %, onpegensetca no oopmyne

B = (lly-1,;)/1;100%, (1.3)

roe I, —3a4yeTHas nnowaab M3noma, Mv?;
I, — NnoLaap KpUcTanmueckoro(Mx) yyactka(os) Ha nsnome, Mm>.,

BonokHuctaa coctaBnawwaa B uanome (fibrous, ductile) umeer
TYCKIbIA CEPbLIN BUA C XapaKTEPHbIMU «BOJIOKHAMW», OOLIYHO C HaNMMYMEM YTSDKKA WU
nnactnyeckon pgedopmauumn ceyeHusi, a Takke BKMAOYaAET Yy4yacTkM cpesa y OOKOBbIX
nosepxHocTen obpasua, pacnonoXxeHHble NoA yriiom K NOCKOCTM Hagpesa B obpasue.

Kpuctannunyeckas cocTaBngdwwas B nsnome (cleavage,
crystalline) — vacTe nnowagu musnomMa C OTCYTCTBMEM YTSPKEK U BUOMMBbIX CregoB
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nnactudeckon gedopmaumm. OBbIMHO MMeeT MeTannmMyeckun 6reck, AN BbICOKOMPOYHbIX
cTanenm MoOXeT BblAENATbCA TONMbKO 6Gonee cBeTnbIM TOHOM. [laTHa KpucTannuMyeckomn
COCTaBNAOLLEN MOrYT HAXOOUTBLCS Kak B NIIOCKOCTU Hagpesa, Tak U No4 3Ha4YnTenNbHbIM Yriiom
K HEWn.

PaspyweHne B Bnuage «CTpefnok» (arrows) — y4yacTkm N3noma TpeyrosibHom
dopmbl C YepegyowmmMmca nonockammn 6onee mMenkon CTpykTypbl. [JaHHbIe y4acTKM MOXHO
cunTaTb NpUHaZNEeXallMMm K BOFIOKHUCTON COCTaBAIOLLEN, ECITM OHU PacMoNOXeHbl Ha rybax
cpe3a. B npotuBHOM cnyyae nnowiagb uM3rioma, COOTBETCTBYIOLLYK [aHHOMY Tuny
paspyLUEeHUs, OTHOCAT K BOSTOKHUCTOW U KPUCTaNIN4YeCKon COCTaBNALWMM B OTHOWEHUN 1:1,
€Cnun He NPOBOANNUCKE crieumanbHble pakTorpaduyeckme nccrnegoBaHus.

Yepenywuweecd paspyweHune (alternating) - BepTUKanobHas
KpucTannuyeckasi norioca B N3nomMe ¢ TOHKMMU NepemblvykamMy BOSTOKHUCTOW COCTaBNAOLLEN.

PacwenneHunsa (separations) — y3kue wwenu, BbICTYnMbl U YriyOneHns, «s3bI4kn»
B M3N0OMe, napansenbHble YepHOBOW MOBEPXHOCTM MeTarnfna Ha oAHoWM unu obenx napHbIX
noBepxHOCTAX paspyweHus. OB6pasyloTcs B npouecce uchbiTaHus. Ha noBepxHOCTAX
pacLienneHMin MoryT HaxoOuTbCS Y4aCTKM KPUCTaniIMyeckon COCTaBnAOLWENn, KoTopble He
YYUTBIBAKOTCS NPU OLEHKEe nanoma.

MopsagoK OTHECEHUSA YHaCTKOB U30Ma K KpUCTanInyeckomMy Tuny (Xpynkoe paspyLleHue)
M pacyeTa nnowaan Kpuctannmyeckon coctasnawowen [y B cootBeTcTBUM C puc. 1.3
B 3aBMCUMOCTU OT TUNa paspyLUeHNs cneayoLwmi:

| — BONTIOKHMCTasa cocTaBrndoLas, NnoBepxHocTb maTtoBas, I1,; = 0, B = 100 %.

Il — kpuctannuyeckan coctasnawowasn, I1,; =1I1,, B =0%. MNpn Hann4un ry6 cpesa,
nocrnegHne He y4nTbIBaAKOTCSH, €CNU UX LWIMPUHA He npesbiwaeT 0,5 MM Ha CTOPOHY.

[l — oTOenbHbIE NATHA KpUCTannnyeckon coctasnswowen, 1., = X1;.

IV — obnactm BBuae CTPeENnoK YYUTbIBAOTCSA B Ka4yeCTBe KpUCTannmMyecKom
COCTaBNSAOLWEN C MOHMXKALWNM KO3I(MPULNEHTOM, €ClM OHM HEe pacrosiokKeHbl Ha rybax
cpesa: I1,; = 0,5%11;.

ti+t3
2

V — yepepymwoleecs paspyluenue, 11, = Il, ( + tz) /(2¢t),

rae t — TonwmHa HededOpMUpPOBaHHOTO o06pa3ua A0 wuchbiTaHus. BomnokHucTble
NepeMblYk/ HE YUYUTBIBAKOTCSH, €CNN KpUCTannmM4eckMe NATHa pacronoXeHbl Mo BCEN BbICOTE
n3nomMa, B NPOTMBHOM Cryyae paspyLueHue oTHOCAT K Tuny 1.

o ti+tr+t
VI — KpucTannuyeckui asbik, I1,; = (%) b, rae b — anvHa asblika.

VIl — pacwenneHnsa nepneHanKynspHoO NAOCKOCTM U3NIoOMa He YYUTbIBAOTCHA B KayecTBe
Kpuctannuyeckon coctasnswowen, 1, =0, B =100% (cnegyer aHanuaupoBatb o06e
nonoBuHbI obpasua). Hanbonbliasa BbicoTa pacllensieHnsa 3mepsieTcst B NITIOCKOCTU M3fioMa
N yKasblBaeTCs B NPOTOKOeE.

VIl — nnowaab KpucTaninmnmyeckux NATeH, HaxoaaLWMXCa noa yrriomM K nnockoCTU Hagpesa,
y4MTbIBaeTCa B MPOEKUMM Ha NNOCKOCTb Hagpesa. [lpy 3HAYMTENbHOM OTKIIOHEHWWU OT
NNOCKOCTW Hagpesa cregyeTr aHanuaupoBaTb obe MnonoBuHbl obpasua, 4Tobbl pasnuyaTb
TVnbl paspyweHna VIl v VIII.

Ecnn B npouecce ucnbiTaHna obHapyXuMTcs HecobniogeHne TeMnepaTypHoOro pexunva,
HenpaBUNbHOCTb LEHTPOBKM 06pasLia, HECOOCHOCTb NPUNOXKEHUST Harpy3kn No OTHOLLEHMIO K
OCM KOHUEHTpaTtopa u gpyrve HapyweHus paboTbl konpa, a Takke ecnu obpaseu nveet
aedeKTbl UNN HeKaYeCTBEHHO MOArOTOBMEH, HE3AaBMCUMO OT TOro, OOHapPYXeHO 3TO 40 Mnn
nocne paspyleHus obpasua, pesynbTaTbl UCMbITAHWIA NMPU3HAKOTCA HEAEUCTBUTENbHLIMU U
NpoBOAATCA NOBTOPHbIE UCMNBITAHUSA Ha TAaKOM e KonmdecTee o6pa3sLoB.
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PesynbTatbl UCNbITaHUI 3anuCbiBalOTCA B NPOTOKOS, B KOTOPOM, KPOME YKa3aHHOro
B 2.2.1.4 Pykosogctea MIMT, gomkHbl ObITb NpMBEOEHbI Creayowme CBEAEHNS:

MaKcumanbHbIN 3anac 3Heprum yaapa npu UcnbiTaHnn; BbicOTa Nogbema rpysa;

CKOPOCTb rpysa npu yaape.

PeaynbTathbl UCnbiTaHNA NPeAcTaBnaoTCs B hopMe cnegyowen Tabnuubl:

Ne T, °C TonwwuHa, mm | HeTtTo-BbicoTa, 3ayeTHasi Mnowaab BonokHo, % Mpumeyanne
n/n MM nnowaaes, MM? | kpucTanna, Mm?
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2 ONPEAENEHUE CTOD

Ona onpegeneHns CTOD wucnonb3ytoTcss obpasubl C Hagpe3oM W npenBapuTenbHO
BblpaLLEHHON U3 HEro yCTarloCTHOM TpewmHon. Belpeska ob6pasLoB n HaHeceHMe Hagpesa no
3TB npousBogAaTCca nocrne oKoHYaTernbHoOM TepmoobpaboTku, Mpyv 3TOM pacnofioXeHue
Hagpesa — no ToMLWMHe, HanpasneHne pacnpocTpaHeHUs TPELLMHbI — Nonepek Tpyobl.

Tak Kak pesynbTaT WCMAbITAHWW B 3HAYUTENBbHOW CTEMEeHW onpeaenseTca TOSLMHON
obpasua, nocrnegHio criegyeT HasHayvaTb MakcumanbHO OGNM3KOM K TOMWMHE MCXOAHOro
meTanna. [ns metanna Tpyb, ocobeHHO And nonepedHbix obpasuoB, MpaBka 3aroTOBOK
SABNsieTCs HenadbexxHom (cM. Tabn. 2). [1nsa Toro Ytobbl orpaHNYnMTL AONONHUTENBHO BHOCMMYHO
nnactTuyeckyro gedopmaumio B 30HY Hagpes3a, PEeKOMEeHOyeTCs OCYLIECTBMASATb NpaBKy
3aroToBOK B BUAE «Kpblna 4arku» (CcM. puc. 2-1). llocne 3TOro MOXHO MNPOBOAUTL
MeXaHN4ecKyto 06paboTKy No TOMWMHE 3aroTOBOK.

Tabnuua 2
MapameTpbl NpaBKM TPYOHbIX 3aroTOBOK AJ1A U3rOTOBJIEHMA O0OpPa3L0OB Ha TPEXTO4YeYHbIN U3rnb

OTHOLWEeHne Beicota [MepBas onepauus: | Bropas onepauns: | TonwmHa obpasua Ha TPEXTOYEYHbIN U3rMb
TONLWMHBI CTEHKN |HEBbINPaBIEHHOW npaeka BceW npaeka KOHL0B
TPyOhI t; K 3aroTtoBku h 3aroTOBKU A0 3aroToOBKM
Hapy>XHoMy BbICOThI hy
avnameTtpy D,
<0,05 < 1,3t te He TpebyeTtcs < 0,95t
<0,07 < 2,3t 21,4t TpebyeTtcs < 0,95t
<0,09 < 3,4t; > 2,5t TpebyeTcs < 0,95t; ¢ gonycTMMbIMK YEPHOBUHAMM
> 0,09 > 3,4t PekomeHayoTCa KOMMNaKTHbIe 0bpasLibl

101,

SACINID
ELITPAGTEH-
HOA CPEOHsH
Yacne

2,51,

Puc. 2-1
MpaBka nonepeYHbIx 3aroToBOK U3 TpyObI

[onyckalTcst Y4epHOBUHBI HA BOKOBLIX NOBEPXHOCTAX o6pasuoB A0 20 % TonwmHbl, 3a
NCKMOYEHMEM 30HbI Haape3a (He MeHee TOMWUHBI B KaXayto CTOPOHY OT Haapesa).
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MpegnoytutenbHbIn TN 06pasuoB — M3rMbHble, BbicOTa obpasua paBHa yOBOEHHOW
LWnpuHe (CM. puc. 2-2).

e — 0,060 max 5 L6J
1
-
! ;
; &
. ATl ARCT _qor A 3 |
L+ b, =
1/2 \‘I
1
L — 88+ 46
m
Puc. 2-2

MpeanoyTUTEnbHLIN TN 06pa3LoB Ans ucnbitaHuin Ha CTOD

O6pasupbl CNbITLIBAKOTCA NPU YNpaBieHnM UCNbITaTeNbHOM MaLLNMHOW MO NepeMeLLeHNIo
npyM  KBa3UCTAaTUY4ECKOM  HAarpy>XeHMM CO  CKOPOCTbIO  MNepemelleHus  TpaBepcChl,
obecneuymnBaiolet  Bo3pacTaHue KoO3UUMEHTa  MHTEHCUBHOCTU  HanpskeHun K
B AnanasoHe 0,5 — 3,0 MMa-m®%c. [pu wucnbITaHUAX 3anucbiBaeTcs auarpaMmma
AedopmMmpoBaHMs B KOOpAMHATax «Harpyska — packpbiTme 6eperoB TpelmHbly». HarpyxeHue
OCYLIECTBIAETCS A0 MOSIHOrO MM YacTUYHOro paspylleHus obpasua unu OO0 AOCTUKEHUS
Makcumyma Harpy3ku. NMocne mcnbiTaHui NpovM3BOAUTCA MPOBEPKA BbIMNOMHEHUSA YCNOBUIA
KOPPEKTHOCTW.

Yron mexagy nuHuen Hagpesa n 60KoBbIMN NOBEPXHOCTAMM 06pasLa A0MKEH HAaXoaNTbCS
B AnanasoHe 90 * 5°.

Mpn ncnblTaHUsIX OCHOBHOIO MeTanna Tpybbl pekomeHAyeTCs BbIMOMHATL npoueaypy
npegBapuTenbHOro GOKOBOro 0GXaTusl, OMMCAHHYIO B METOAMKE ONsl UCMbITAHUS CBapPHbIX
obpasuoB (cm. 5.3.4.4 yactn | «Mopckne noasogHble Tpybonposoabl»). HeobxoanmocTb
CHATUS HanpPsKeHUN TakuM METOAOM MOXET OblTb OnpeaeneHa 3KCnepuMeHTanbHO Ha
npobHom obpasue.

Mocne 3aBepLueHnst 3rotToBreHns 06pasyoB NPOM3BOAUTCS BblpalMBaHMe yCTanoCTHON
TPEeLmHbl NpY KOMHATHOM TemnepaTtype. PexuM LUMKINYECKOro HarpyXeHust JoSmkeH ObiTb
BblOpaH B COOTBETCTBMM CO CeAYHLNMN TPEMS YCIOBUSIMU:

3HaYeHMe MaKkcUMMarnbHOW Harpysku uukna Fr Ha douHanbHOW CTaguy BblpallyBaHWs
TPpeLLMHbl OIMKHO BbiTh HE Bonee

_ BW-a)?*(oytstoyep)
- 1

Ff s (2-1)
roe B — TonwuHa obpasua;

w — BbIcOTa 06pasua;

a — TekyLlas AnvHa TpeLLnHb;

S — paccTosiH/e Mexay onopamu;

Oyts: Oyep —NPEAEn TeKy4ecTu U npeden NPOYHOCTW MaTepuana npu TemnepaType BbipaliBaHus
TPELLMHBI;
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3Ha4eHue MakcuMyma KoaduLMEeHTa MHTEHCUBHOCTM HaNPSXKEHW Ky B LIMKNE OOMKHO
ObITb He bonee

Kf/E =3,2-10"% mM%5, (2-2)
rae E —wmopynb ynpyroctu;

B WCMbITaHWUSAX, KOTOpblE AAlOT KOPPEKTHble 3HaveHus K;. matepuana, BenuunHa K
JoJKHa ObITb He bonee

o
_ yts
K; = 0,6 2K, (2-3)
O'ys
roe O'ys— npegen Teky4eCctn Mmartepuana npu temnepartype MCnbITaHUN.

[na Hu3konermpoBaHHOW cTanu pacyeT no dopmyne (2-1), kak NpaBuno, NPMBOAUT K
MEHbLUUM 3HaYEHUSIM Harpysku, Yem no copmyne (2-2), a ycroBusi KOPPEKTHOCTM MO K. He
BbIMOJHAOTCA Oaxe npu Hambornee HU3KOW TemnepaTtype wucnbiTaHun. B atom cnydae
dopmyna (2-3) npu BbIOOpE Harpy3ku He UCMONb3yeTcs.

JOonoNHUTENBLHO OrpaHMyYMBaEeTCs Harpy3ka Ha HadanbHOM 3Tane BblpaliuBaHUS
YCTanocTHOW TPELLMHbI: HE Bbille COOTBETCTBYHOLEN YPOBHIO 1,3K; Npu pasmepe TpeLuHbl,
paBHOM rnybuHe Hagpesa.

Mpouenypa npoBefeHUs UCMbITaHUN:

ycTaHaBnueaeTcs MacwTtab guarpamMm OedOpMUPOBaHUA C TeM, 4ToObl [OCTUYb
COOTBETCTBMSA peKOMeHAauMaM cTaHgapTa no yriy HaknoHa ynpyroro yyacTtka gunarpaMmmebl v
pa3smepy guarpammebl no ocu Y,

ocCyLecTBnseTca kanMbpoBka AaTymKa pacKpblTUSA TPELLUHbI;

o6pasey nomMeLLaT Ha ONopbl, YCTaHaBNNBAKOT AATYUK PACKPbITUSA TPELLMHbI U NTPOBOAAT
oxnaxkgeHue A0 3aJaHHOn TemnepaTypbl UCMbITaHUN,

HarpyxatoT obpaseL C 3aJaHHON CKOPOCTLIO MEpPEMELLEHUS Harpyxarowen TpaBepchbl.
HarpyxeHne npoBoaAT 4O MOMeHTa HeCcTabunbHOro paspyLleHnst obpasua (ABHOro cpbiBa Ha
anarpamme aedopMuMpoBaHMsS) WM OO0 MOMEHTa SBHOIMO Nepexoda 4Yepe3 MakCMMyMm
Harpysku. lNocne aToro gatymk packpbITUS TPELLMHBI CHUMAIOT Y NPOM3BOAAT JONOM obpasua
npv TemnepaType UCMbITaHNS;

BbINOMHAT HeobxoauMble U3MepeHus B usnome obpasua: AnuHbl  MCXOOHOW
YCTanOCTHON TpeLWMHbl N BENMYUHbI CTabuNbHOro noapocTa TPELWMHbI, €CNU TaKOBOM
nmeeTcs.

TOYHOCTb M3MepeHUs YCUnns Npu UCNbITaHUAX A0MKHa ObiTb He MeHee 1 %. ToYHOCTb
namepeHns packpbltus 6eperoB TpeLmHbl gormkHa npesbiwaTts 0,003 MM npu nsmepeHun
nepemeweHmn o 0,3 mm n £1 % npu Gonbwunx nepemelyeHusix. lNepen npoeegeHMeM
NCNbITaHUN NPOM3BOAUTCA 3amep TonwmHbl B 1 BeicoTbl W 06pasua ¢ TodHocTbio 0,1 %.
PaccTosiHne mexagy onopamu npu ucnbitaHum obpasua n3rnbHoro Tvna AOMKHO HaxoAUTbCA
B npegdenax S = 4W+0,2W, a TOMHOCTb yCTaHOBKM obpa3sua Ha onopbl MO COBMAAEHMIO NINHUN
AENCTBMA Harpy3kn C Hagpe3om aormkHa 6biTb £1 % S. TemnepaTypa AomkHa N3MepSTLCA C
TOYHOCTBIO 12 °C, OOMKHbI ObITb MPUHATHI MEpbl AN BblpaBHUBAHMSA TemnepaTtypbl Mo
TonwmHe obpasua.

Mpn HanuumMn Npockoka TpeLUuMHbl HOMep N cYMTaeTcs 3HavMMbiM, 1 3HadeHne CTOD
onpegensaeTcs MMEHHO Ans 3Toro cobbiTus, ecnu BbinonHsetca ycnosue: dn > 5 %, roe
BenuumnHa dn, %, onpenensieTcd ¢ NoMoLbio rpamnyeckmx NocTpoeHun (cMm. puc. 2-3) no

dopmyrne
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d,(Fy) = 100 (1 ~5 (ﬂ)> %, (2-9)

Fy \Dp+xp

roe F —Harpyska,
D —nepemelyeHue.

B cnyyasix, korga aHannu3oM NOBEPXHOCTU M3rioMa MOXEeT ObITb JOKa3aHO, YTO CKayok
Harpy3sku n nepemMeLlLeHns (packpbITUS TPELLUHBI) CBSI3aH C 06pa3oBaHNMEM HepaCKpPbIBLUErocs
pacLlennieHnss B NIIOCKOCTW, NapannenbHoW MnoBepxHOCTM 6Ge3  y4yacTKoB  M3noma
KpUCTaNNMYeckoro Tuna, AaHHbIA MPOCKOK TPELUHbI MOXET He paccMaTpuBaTbCs Kak
KpUTU4Yeckoe cobbiTue.

Ckauox 1 Ckauok 2 Ckauok 3

Ycuaue F

F Et

Fy = :

Fy

=|
_ _FyDytxy) F3(Dytxy)
Pr=CiFy x, P="Fmy |n Ds="Fy, X3

Ilepemeujenue packpeimus Geperos Hagpe3a V uAu nepemeujeHue NO AUHUU HATPYXEHUA q

Pwuc. 2-3
[MopsAoK OLEHKM CKaYKOB Ha Avarpamme AedopMUpoBaHNs

[nunHa ycTanocTHOW TpeLUnHbl B U31IOMe N3MeEpPSIETCA B AEBATU PABHOOTCTOSILLMX TOUKAX
no cevyeHnto obpasua Cc TOYHOCTbO He MeHee 0,25 % oT cpegHen anuHbl. KpawnHue
n3mMepeHns NpoBoasaTcs Ha pacctosHun 1 % wupuHbl obpasua oT noBepxHocTu. CpeaHas
BENMYMHA UCXOAHOMW YCTaNOCTHOW TPELLMHbI a4, PAaCCYNTbIBAETCH Kak CyMMa CEMU BHYTPEHHMX
N3MepEeHUI 1 NOSTyCyMMbl ABYX M3MEPEHUIN ¥ MOBEPXHOCTU, AeNeHHasa Ha BoceMb. Pasnuuve
mMexay nobbiMKM ABYMSA U3 CEMU BHYTPEHHUX M3MEPEHWA OfVHbI TPELUMHbl He AOMMKHO
npesbiwaTb 10 % cpeaHen AnNvHbI TPELLNHBI.

[dononHuTtenbHbiM TpeboBaHMeM ABNAETCS NpoBepka COOTHOWEHUS ay/W: OHO AOSMKHO
HaxoanTbecs B AnanasoHe 0,45 < a,/W < 0,55. Pacuet BennumHbl CTOD (o6o3Havaemoimn
B hopmynax kak §) nponssoanTcsa no popmyne

FS ao\1? (1-12) |, 04(W-ao)Vp
6= =/ = + \ (2-5)
BW1L w 20ysE  0,4W+0,6a0+z
roe F - —Harpyska B paccmaTpvBaemMown Touke AnarpamMmmbl;
V,  —cooTBeTCTBylOWAsA el NnacTuieckas CocTaBnaowas nepemeLleHms;

E, u —Moaynb yNpyroctn un koagduumeHT MNyaccoHa maTepuana;

0ys —3Ha4dYeHue npenena Teky4ectu nccrneayemoro Mmatepuana npy remnepartype NCNbITaHWN.

3HaveHne dyHKuuK f(ay,/W) onpegenseTcsa n3 cregyowero COOTHOLWEHWS:
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f(ao/W) =

3(ag/W)%5[1,99—(ae/W)(1—ae/W)(2,15-3,93a,/W+2,7a3/W?)]

2(1+2a9)(1—ag/W)L5

(2-6)

BenunyuHa Oys» MMa, gna Temnepatypbl ucnbitaHunm T, °C, ecnu He u3BeCTHa U3
3KcnepumMeHTa, MoXeT BbITb onpegeneHa no dopmyrne

Oys = Oys + 10° /(491 + 1,8T)- 189.

(2-7)

PesynbTaTbl UCMNbITAHUIN pPeKOMeEHAYETCA MpeacTaBnAaTb B Buae crieayrollen Tabnuubl
C NpunoXxeHneMm OTO U3NoMa, 3anucu agnarpamm Harpy>xeHusl.

CraHpapT Ne

Mapka matepuana

Bug metannonpogykumm

Howmep nnasku

CocTosiHMe martepuana
(woB M T.NM.)

Homep nucra

HomMuHanbHasa TonwmHa, MM

MapknpoBKa 3aroToBKu

Tun obpasua

CsapouHas npoueaypa Ne

OpvieHTaumns TpeLwuHbI

MapkupoBka obpasua

"eomeTpuyeckre napameTpbl

TonwwmHa B, mm

B nocne o6xaTtunsi, Mm

WvpuHa W, Mmm

O6was Bbicota C, MM

Mponet S, Mm

MonysbicoTa H, Mm

my6buHa Hagpesa h, Mmm

[nameTp oTBepcTns d, Mm

TonwmHa HoXeBbIX Onop z,
MM

Monypacct. mexay oTe. h, Mm

MapameTpbl BbIpaLLMBaAHUSA TPELLMHDI

duHanbHasi Makc. Harpy3ka BblpalnBaHus TpelumnHbl Fr, kH

OTHOLUEHME MUH. N MaKC.
Harpysku R

O6uwee yncno umknos N

Temnepatypa 1 NpoYHOCTb

TemnepaTypa ucnbitaHus, °C

Mpenen Tekyyectun oy, MMNa

Mpepen npo4HOCTH Oy, MIMa

Mpu Temnepatype UcnbITaHNUs
Oys, MMa

M3nom

as

as

as az as ag

CpenHee

MpumevaHue

a

Aa

MpycyTCTBME OCTaHOBNEHHOTO
Xpynkoro nogpocTta

HedekTbl cBapKU

PacwenneHve meTtanna
napannenbHO NOBEPXHOCTH

«CTyneHbk1» B n3riome

WHTepnpeTauus pes

YNbTAaTOB UCNbITAHUA

KQ, Ml'la\/ﬁ

Kputuueckoe cobbitue

Frnax/Fo

CTOD, mm

MeTannorpacdus (anst obpasuos no 3TB)

Lienesas CTpyKTypa rno pasmertke

Pesynbtatbl
mMeTannorpadum

Llios

3TB
y n.c.

nanbH.

3TB OcH. meTann

3akrnoyeHue: ueneBad
CTpyKTYpa

%
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3 UCTbITAHUA HA 3ATUB

McnbiTaHns Ha 3armb Ha onpaBke 00si3aTenibHbl MpU NMLEBOM, KOPHEBOM M GOKOBOM
n3rnbax (ucnbiTaHmsa Ha 60koBOM M3rMH NPOBOAATCA TONMLKO ANst CBAPHbIX LUBOB).

Ha nuueBon 3arnb crnegyeT wCNbiTbiBaTb MOMHOTONWMHHbIE 0Opa3ubl C YepHOBOW
pacTarMsaemMon NoBepxHocThI0. [MpeasaputenbHasa geopmaums Mmexay ABYMS NO0CKOCTAMU
AonyckaeTcst TONbKo Ans ob6pasuoBs, rae pacTaruBaeMoun ABNSETCs BHYTPEHHAS MOBEPXHOCTb
TpyObl, YTO NpoAuKTOBaHO TpeboBaHnaMM Be3onacHOCTN nepcoHana. Npaeka o6pa3LoB Ha
©okoBon 3arnb He pekomeHayeTcs.

Mpn ToNwmHe nucTtoBoro Metanna 4o 32 MM TonwmHa obpasua gormkHa ObiTb paBHa
TONWUHE nnucTa, Npu 6onbLuen ToNWMHE JOMNyCKaeTCsa CTPOXKKa 06pa3LoB A0 TONWMHBI 25 MM
C O1HOW CTOPOHBI. LLInpuHa obpasua gomkHa coctaBnaTh oT 1,6 4o 5 TonwmH. [nnHa obpasua
AomkHa coctaenaTte L = 2 (a + d) + 100*%° mm, roe a — TonwumHa obpasua, d — avameTp
OnpaBKW.

[ns 6okoBoro 3armba Mcnonb3yTcs WNNGOBaHHbIe TeMnneTbl TonwmuHon 10 Mm.

O6pasupbl crnegyeT BblpesaTb pSAOM C MecTamu Bbipe3ku obpasuos Ans Apyrvx TUMOB
NCNbITaHUIN, 4YTOObI MMETb BO3MOXHOCTb COMOCTaBWUTb pe3yrbTaTbl UCMbITAHUN Ha W3rvb
C APYIrMMW XapakTepucTukamn metanna. Peska 3aroToBok noa obpasubl Ha TMNbOTUHHBIX
HOXHMLaxX He gonyckaeTcs. [locne mexaHmyeckon o6paboTku Ha rpaHsax obpasua He OOMKHO
OblTb MOMEpPEeYHbIX PUCOK OT pPexyLlero MHCTpymeHTa. LllepoxoBaToCcTb MexaHuyecku
o6paboTaHHbIX NoBepxHoCcTen Rz He gormkHa npesbiwatb 40 MkM. OCTpble KPOMKM OOSMKHbI
ObITb NpUTYNNEHLI C pagnycom He 6onee 0,1a.

Ecnu He yka3zaHO MHOe B HOPMATMBHOW AOKYMEHTALMN HA METannonpoayKumio, guameTp
ONpaBOK [JOSMKEH COOTBETCTBOBATb MNpuMBeAeHHOMY B Tabn. 3, ux TBepAoCTb [AOSMKHA
coctaenaTtb 55 — 60 eqg. HRC no Harpyxatowen nosepxHocTtu. LWnpuHa onop gomkHa ObiTb
oonbwe wupuHel obpasua. OuameTp onopHbix BanukoB 30 — 50 mm. PacctosiHne mexay
onopamm B CBETY, €CNM WHOE He YyKa3aHO B HOPMAaTMBHOW  OOKyMeHTauuu
Ha MeTannonpoayKum1to, NpyHMMatoT paBHbiM d + 2,5a.

Tabnunua 3
,El,uameTp onpaBKu Npu ucnbiTaHM Ha 3arnob

MwHUManbHbBIN rapaHTUPOBaHHbIN [vameTp onpaBku Ha nuueBo/kopHeBol | [lnameTp onpaBku Ha GokoBon 3arnd, Mm
npegen TeKy4ecT OCHOBHOIO 3armb (a — TonwuHa obpasua) (TonwwmHa obpasua 10 mm)
meTanna, MlMa
He 6onee 390 2a 30
420 - 620 4a 40
690 6a 60

McnbiTaHne coctout B M3rMBGHOM Harpy>XeHum obpasuoB COCPedOoTOYEHHOW Harpyskom
B cepefvHe nponeTta mexay onopamu npu KomHaTHon TemnepaTtype (puc. 3 a, 6).

B cnyyae oTcyTCcTBMSA BUOMMBbIX HEBOOPYXEHHbLIM rnasom gedektoB Ha obpasue
B MpoLEecce MCMbITaHUSA HarpyXeHve npoBoauTCca 40 AOCTuxXKeHus Tpebyemoro yrna 3armba.
Mocne cHATUS Harpy3ku obpasel uccnegyeTcsa Ha Hanvyune AedeKkToB Ha pacTarMBaemon u
BOKOBbIX NOBEPXHOCTAX 0bpa3sua npu Tpebyemom yrne 3arnba.

Mpn Hannuun BUOAUMBIX HEBOOPYXEHHbLIM MNas3oM AedekToB Ha obpasue B npouecce
NCNbITaHUA Harpy>XeHne octaHaBnueaeTcs. [locne cHATMA Harpy3km obpasel, uccrnegyeTtcs Ha
Hanuyve aedeKkToB Ha pacTArMBaemMon 1 BOKOBbLIX NOBEPXHOCTSAX obpasua npu 4OCTUrHYTOM
yrne 3arnba.

OcmaTtpuBaloT GOKOBblE MOBEPXHOCTU, KPOMKU W HAPYXHYIHO MOBEPXHOCTb WM30rHYTOM
yactTn obpasuya. OnpegeneHve pes3ynbTaToB MWCMbITAHUA B OTHOLIEHUM [ONYCTUMOCTU
oOHapyXeHHbIX OedeKTOoB MNpOU3BOAAT B COOTBETCTBUM C  HOPMATUBHO-TEXHUYECKOMN
AOKYMeHTaumMen Ha meTannonpogykumio. Ecnn He ykasaHo uwHoe, obpasey cuuTaloT
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BblOEPXXaBLUMM WCMbITaHWE NPWU OTCYTCTBMU W3NIOMa, PACCMNOEHWA, HaopbiBOB U TPELLMH,
BUOVMbIX HEBOOPYXEHHbIM rn1a3oM npu yrne 3arnba 120°.

Yron 3arnba a, ecnu oH meHee 180°, namepsieTcst cornacHo puc. 3 2 nocre CHATUS
Harpy3ku. 3arnb Ha 180° ocywecTBnsAeTcs 40 napannenbHOCTN CTOpoH (puc. 3 8), 3armb Ha
onopax AonyckaeTcsl BbIMNOMNHATL 4O yrna uarmba 140°.

[as]
—

Puc. 3
Cxema vcnblTaHui Ha 3arnb

Mpwn yrne 3armba 180° gonyckatoTca aedekTbl, yka3aHHble B 4.8.7.1 yactn | «Mopckue
noasoAHble TpybonpoBoabI».
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4 METOAUKA ONPEAENEHNA CTOMKOCTHU K CYNIb®UOHOMY PACTPECKUBAHMIO
noa HANPAXEHUEM

McnbiTaHnsim nogsepratoT no Tpu obpasua oT Kaxaowm ucnbiTbiBaemon Tpybbl. Ecnv nHoe
He yKa3aHO B HOPMaTUBHOW LOKYMEHTaUUM Ha MeTanonpoaykumto, UcnbiTaTeNbHOM Cpeaom
BblOMpaloT pacTBOp, COCTOSALUUA U3 BOAHOro pacteopa xropuctoro HaTpus — 5 % NaCl un
nepsHon ykcycHon kucrotel — 0,5 % CHsCOOH (pH pactBopa = 2,7), HacblWeHHbIN
cepoBogopoaom npu gasnexHnn 0,1 MMa.

McnblTaHns npoBogAaTCSA NpU NOCTOSAHHOM Harpy3ke YeTblipexToyeyHbiM n3rnbom obpasua
MOMHOM TOMNWMWHLI WX pacTsXKeHUW uunuHgpudeckoro obpasua, BblaepXuBaeMblX
B MCMblTaTENbHOM pacTBope B TeveHne 720 4 npu HanpshkeHuu, coctaBnawowem 85 %
MUHUMaIbHOro HOPMMPOBAHHOMO Npeaena Tekyvyectn anga Tpy6. Kputepui nppemnemocTtun —
OTCYTCTBME TpPELIMH MO AaHHbIM MarHUTHOW AedeKkTocKonuu u MeTtannorpaguyeckomy
KOHTPOSIO Ha MakpoLunundax nocne ucnbiTaHus.
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5 ONPEAEJNIEHUE CTOUKOCTU
K BogorpoaoO-MHAYUMPOBAHHOMY/CTYNEHYATOMY PACTPECKUBAHUIO

McnbiTaHnsim nogsepratoT no Tpu obpasua oT Kaxaowm ucnbiTbiBaemon Tpybbl. Ecnv nHoe
He yKa3aHO B HOPMaTUBHOW LOKYMEHTaUUM Ha MeTanonpoaykumto, UcnbiTaTeNbHOM Cpeaom
BblOMpaloT pacTBOp, COCTOSALUUA U3 BOAHOro pacrtBopa xnopuctoro Hatpus — 5 % NaCl n
nepsHon ykcycHon kucrotel — 0,5 % CHsCOOH (pH pactBopa = 2,7), HacblWeHHbIN
cepoBoaopoaoM ¢ koHueHTpaumen 3000 ppm npu gasneHmn 0,1 Mla.

O6pasupbl BbIAEPKMBAKT B UCMbITAaTENIbHOM pacTBope B TeyeHue 96 4, nocne 4ero
oLeHnBaeTcs gons obpasoBaBLUMXCA TPELLMH B 0bpasuax.

Pasmep obpasuos 100 x 20 MM X TOMWMWHA U3OENUS.

Mo TpeboBaHuio Perncrpa npou3BOAUTCS KONMMYECTBEHHAs OLEHKa MNOrnoLieHHOro
Bogopoaa (anddysns B TeyeHne 72 4 B rnuuepurHe npu temnepatype 45 °C).

BHyTpeHHee pacTpeckMBaHWe OLEeHMBaeTCd METOAOM MuKpodoTorpacdumm (Bbipeskown
LWMEOB 1 3aMepaMn TPELLMH), KpUTEPUN:

CLR=ZWa100% <15 %:

CTR=%100%35%;

— Zab :
CSR—WT10O%S2%,

rae a — AnvHa TPeLWH, MM;
b — WMpUMHA TPELUUH, MM;
W — onuHa obpasua, MMm;
T —TonwmHa obpasua, Mmm.
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TPUTIOXKEHWE 5

MOAENb ANHAMUYECKOIO OTKIIMKA NOABOAHBLIX TPYBOMNPOBOAOB MNPU
BUXPEBOW BUBPALIUA!

1 KOJIEBAHUA BOOJIb MOTOKA

1.1 Pa3smax HanpspkeHun S;;, NOPOXAEHHbIX BUXPEBOW BUbGpaumen BAONb NOTOKA,
BbluMcnsieTcs no opmyne

A
S, =24y, D_leja, ILYS> (1.1)

rae A;,  —amnauTyaHOE 3HaYeHue HanpsXXeHui, Nopoxaaemoe aMnnnuTyaon nepemelleHnina, = D, npu
konebaHusax csobogHoro nponeta TpybonpoBoaa BAOMb NOTOKA;

A, /D, —MaKkcumarbHas OTHocuTenbHas amnnuTyda konebaHun TpyGonposoaa BAOMb MOTOKa MNpu
BUXPEBOW BMOpaumu, 3aBucsllasi OT MpuMBEAEeHHOW ckopocTu VR U koadduumeHTa
ycTonumBocTu Ks;

Yg, 1 — NONPaBOYHbIA KOIPDULMEHT ANs KoadhdmMLMEHTa CKOPOCTM NOTOKa a,

Ys — k03 punumeHT 6e3onacHOCTM NO aMNAUTYAHbIM HanpskeHusam (ys = 1,05).

1.2 Mpu  BbIMMCNEHWN  OTHOCUTENbLHOW  amnnnTydbl  konebawun A, /D,

UCMOMb3ylTCA  pacYeTHble BENWYUHbI  MPUBEOEHHOM CKOPOCTU U KoadhdpuumeHTa
YCTONYNBOCTU

Vra = VRrYr: (1.2-1)
Ky = % (1.2-2)
k

rae vy Uy, —kKoadppuumeHTol  GesonacHoCTM no  COGCTBEHHOW  YacToTe W AeMndupoBaHuUio
COOTBETCTBEHHO. [Mpn OTCYTCTBUM 3KCNEPUMEHTAnNbHbBIX AAHHBIX PEKOMEHOYETCSA NPUHUMATb
Yf = 1,2, Yk = 1,3

1.3 Mogaenb guHamMn4eckoro OTKNnKa TpybonpoBoaa B kKoopanHaTax «Ay/Dg — Vr»
CTPOUTCHA B COOTBETCTBUN CO CXEMOW, NpuBeaeHHON Ha puc. 1.3.
Ay/Da
A}- //Da
A v, 21,
Vﬁ i
I;ﬁ, orser I'ﬁ 7 Vﬁ} I?fl '
Puc. 1.3

1 MpunoxeHne NOAroTOBNEHO HA OCHOBaHMM MpaBuUSl MPU3HAHHOMO KNnaccuuKaLMOHHOMO obuwecTtBa 1 nmeet

CMpaBOYHbIN XapakTep.
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MpuvHUMN NOCTPOEHUS MOAENN OUHAMMYECKOTO OTKIMKA cB0oGOAHOrO nponeta pr6OI'IpOBOJJ,a BAOJb MOTOKa

1.4 KoopanHaTtel ToOMeK nomaHon, npuBedeHHon Ha puc. 1.3, onpenensoTca no
dopmynam:
(1;O/Yon) AJIA KSd < 0;4‘
1. 0,6 + Kgq4
VR, onset = (—> s 0,4 < Kgq < 1,6
YOTL
(2,2/Yon) oA Ksg > 1,6

A
v, 1
V}é,Ll =10 (D_> + V}%,Lonset;

a

A
Y, 2
V}é,Lz = Vlg,Lend - 2( D >;
a

vIL {4,5— 0,8Kgy Ana Kgq < 1,0
R, end 3,7 IS st > 1,0,

()
D

A K.
Y, 2 Sd
=2 =0,13(1——>R ,
(Da) 1,8/ 182

Ksq Ay 2
max 0,18(1—§)R,9,1;(DL(1) )

rae Rjg,1(l 0rer) W Rpg 2(I.) — pepyKUMOHHbIE KOSMMULIMEHTBI, YYUTbIBAKOLNE BIUSHUE WHTEHCMBHOCTM
TypOyneHTHOCTM 1 KypCOBOro yrna notoka Brel, pag., onpegensemMble B BUAe:

Rion =1-12(5=v20,.) U — 0,03), 0<Rpgq<1; (1.4-1)

(—0,03)

Rip2=1-=00

0<Rpg,<1; (1.4-2)

Yy, 7, — MONPaBOYHbIA KOIMMULIMEHT, YUNTLIBAIOLINI CHUXEHNE BUXPEeBOW BMBpaLuM BAOMbL MOTOKa
B YCNOBMAX AOMWHUPOBAHWNS BOTHOBOIO BO34ENCTBUS:

0,0 aga< 0,5
Yo =3(@—0,5)/0,3 ana 0,5 < a < 0,8;
1,0 aaa> 0,8

Yon = 1,10 —koadpdumumeHT 6e3onacHOCTU Ha HavanbHoe 3HadYeHne Vr;
I, —cM. 2.7.5.4 yacTn | «Mopckue noaBoaHble TpybonpoBoabl»;
o —cM. 2.7.5.3 yacTn | «Mopckue noasoaHble TpybonpoBoabl».
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2 KONNEBAHUA MNMOMNEPEK NMOTOKA

2.1 Pasmax HanpspkeHun Sqp, NOPOXAEHHbIX BUXPEBOW BuOpaumen nonepek
NnoToKa, BblYUCnseTCH nNo opmyrne

Az
Scr = ZACFD_aRst, (2.1)

rae Acg  —aMnnuTygHOE 3HaYeHMe HanpPsHKeHWI, nopoXaaemMoe amnnnTyaon nepemeltennn A, = D, npu
konebaHusax cBob6ogHOro nposneTa TpybonposoAa nonepek noToka;
A,/D, —oTHOCUTENbHasa amnnutyaa konebaxHum csobogHoro nponeta Tpybonposoga nonepek notoka,
BO30Y>XAaeMblX CPbIBOM BMXPEWN Npu KOMOMHMPOBaHHOM BO34ENCTBUM TEYEHUSI N BOSNTHEHWUS,
KOTOpas NpMHMMaeTCs B COOTBETCTBUM C rpadnkaMm, npuBeAeHHbIMU Ha puc. 2.2;

Ry, — KO3 (PUUMEHT NOHMKEHNA aMNNUTyabl kKonebaHuin BcneacTene 4emMndrpoBaHis;
Ys — k03 punumeHT 6e3onacHOCT NO aMNAUTYAHbIM HanpskeHusam (ys = 1,05).
2.2 Mogenb AnHamu4yeckoro oTknuka TpybonpoBoaa B koopanHaTax «A,/D,—Vr»

CTPOUTCHA B COOTBETCTBUN CO CXEMOW, NPpUBEAEHHON Ha puc. 2.2.

A4D,
El z. JI) u A z,2 4Du
0,14 ¥
2 ' 'f‘\:‘/’um‘w f"’[{‘f:_? i",gi”d I&I
Puc. 2.2
|_|pI/IHLI,VII'I NOCTpPOEHNA Mogenn oMHaMn4eCcKoro oTkimnka CBOGO,D,HOFO nponeta pr60|‘|p0B0,£|,a nonepek noToka
2.3 KoopauHaTtbl ToY4eKk floMaHoW, NpuBeOeHHON Ha puc. 2.2, onpeaenstTcsa no
dopmynam:

VCF _ 31|Jproxi, onsetlptrench, onset
R, onset — )
Yon

VCF —7_ (7 - VI%:IZ)nset (1 3 Az, 1)_
R 1 1,15 D)’

CF _ y/CF 7\ (4z,1 CF  _ .
VEs =Vt - (S) (), vELa =16
’ a
rae Wproxi, onset — NOMPABOYHbIN KOSMMPUUMEHT, YUMTLIBAIOLMIA 61IM30CTL MOPCKOTO AHa

2(a+125 Di) A Di <08

; 2.3-1
1,0 s Di >0,8 ( )

lljproxi, onset —
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Wproxi,onset  — NMOMPABOYHLIA  KO3(PULIMEHT, y4MTbIBAIOWNA BIMAHWE pacronoxXeHua TpyObl B/Haf
TpaHLleen — cm. puc. 2.3.

A
lIJproxi, onset = 1+0,5 (D_Z)' (23'2)
roe Ay/D,  —OTHOCWUTEnbHas rmybuHa TpaHLlewn, onpeaensemas no gopmyne
Ao _ 1,258,—d Ay i
P () (2.3-3)

IS,

Puc. 2.3
PacnonoxeHue TpybonpoBoaa B TpaHLuee

2.4 Avnnutyaa konebaHui cesobogHoro nponeta TpybonpoBoaa nonepek NoToka,
BO30OyXOaeMbIX CpbIBOM BUXpPEW, MOXeT ObiTb MOHWXEeHa BCReaCcTBUE  BIIUSHWUS
aemndumpoBaHus. MNMoHmxKaoLWwWmn KO3IMUUNEHT R, onpenenseTcsa 3aBUCUMOCTbIO

1—-0,15Ksq pnsi Kgq < 4
k= -15 : (2.4)
32Kg,” A Kgqg > 4
fn+1,CF
0,9 anasga> 0,8 <15
fn,CF
0,9 +0,5 <M - 1,5) maa>08 15< <M> <23
<Az, 1) _ (AZ,Z) _ ) n,CF n,CF
Daq Dq 1,3 s o> 0,8 (f’”—m”) > 2,3
n,CF
0,9 ago < 0,8 KC > 30
0,7+ 0,01(KC—-10) pmgmsaa<08 10<KC <30
0,7 ago < 0,8 KC <10

rae (fn+1, ce/fn, cF) — OTHOLLEHWE YacToT ABYX MocnedoBaTenbHbIX hopM KoneGaHuit TpyGonpoBoda nonepek
NnoToKa.



lNpasuna knaccugukayuu u MocmpoUlKu MOPCKUX M0O80OHbIX mpybornposodos
(MpunoxeHue 6)
261

lPUTIOXKEHUWE 6

OCHOBHbIE TPEBOBAHUA K MPOBEPKE NMPOYHOCTU CTAJIbHbBIX MOABOAHbLIX
TPYBONPOBOAOB NPU CEMCMUYECKUX BO3OEUCTBUAX

1 UCXOOHbIE AAHHbIE MO CEACMUYECKOMY BO3QEACTBUIO

1.1 OCHOBHOM BENMYUHOWN, XapakTepusylowen CencMmieckoe BO3OENCTBME,
ABNSAETCA pacyeTHas 6annbHOCTb 3eMNeTPSACEHNs | COOTBETCTBYHOLLEN NOBTOPSIEMOCTMW.

Pac4yeT no nNMHENHON cnekTparibHOM Teopuu Ans cny4vasi NPOEKTHOro 3eMneTpsiCeHuUs
(M3) BegeTca ncxoasd N3 HOPMUPOBAHHOW CNEKTPanbHOW MAOTHOCTH

H _ 2 m2+u)2
§(w) = nam4+2am2+w4’ (1'1)
roe o, 0 —KoadpPULMEHTbI CNEKTPanbHON NIOTHOCTY;
a=6-85c¢c;
0=14-20cL;
m? = o? + 0%,
a=a?-06?%

® — YacToTa CeNCMmUYecoro Bo3aencTeus, cl.

1.2 CnekTpanbHasa MrOTHOCTb ClyYanHOW YHKUUN CENCMUYECKOTO ABUKEHUS
rpyHTa COOTBETCTBYlOLWEN BannbHOCTK | NnpeacTtaBnsaeTcs B Buge gopmynbi (1.2) — cm. puc. 1.2:

S(w) = DSH(w). (1.2)

3HaueHuns aucnepcum D Ansg MIHTEHCMBHOCTUM 3eMneTpsiceHus 7, 8 n 9 6annos NpuBeaeH.I
B 1abn. 1.2

S%¢w)

SEw it

TEx e

2Ix e

T

LA 18" 7 h

S \L
07 % 1t e~

]

2 ]
¢ 4 & 2 6 20 24 28 32 36 H 44 4% 52 36 o0

Puc. 1.2
HopmMupoBaHHas cnekTpanbHas nrnoTHOCTb yckopeHust S7 (w) (npy koadduumeHTax cnekTpanbHON NNOTHOCTY
a=6c?;0=14c!wngucnepcum D = 0,0625 m?/c?)

Tabnuuya 1.2

BannbHocTb, | D, m?/c?
7 0,0625
8 0,25
9 1,00
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1.3 Pac4yeT HenuMHenHoro BO34enCTBUA AS1S crnyyYyasi MakCUManbHOro pacvyeTHOro
3emneTpsiceHms (MP3) BegeTtcsa ncxons M3 akceneporpaMmbl CTaHAAPTHOrO 3eMITETPSICEHNS
COOTBETCTBYIOLEN BanNnbHOCTW.

KoahdmumneHTbl cnekTpasibHoM NAIOTHOCTU o M 6 MOryT NPUHMMATLCS B yKa3aHHbIX B 1.1
AnanasoHax, gucnepcusa D onpegendeTtcsa cornacHo 6annbHocTy no 1abn. 1.2. YTOYHEHHble
3Ha4YeHus1 KoaPUUMEHTOB MOryT ObiTb nony4veHbl npu obpaboTke akceneporpamMmmbl
3eMneTpsceHns], NONTy4YEHHOW B paccMaTpuBaeMOM PErnoHe.

BenuuuHbl MakcuMarnbHbIX PaCYETHbIX YCKOPEHMWA B 3aBUCMMOCTM OT ©OannbHOCTH
JOJTKHbI cooTBeTcTBOBaTh Tabn. 1.3.

Tabnwuua 1.3
3HaYyeHua MakcumanbHbIX Pac4yYeTHbIX yCKOpEHVIﬁ
BannbHoCTb, | 7 8 9 10

CelicMUYecKoe yCKopeHue &, CM/c? 100 200 400 800
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2 MNAPAMETPbI NOABOAHOIOC TPYBOMNPOBOJA, YYUTLIBAEMbBIE B PACHETAX
CEUCMUYECKOU CTOMUKOCTH

2.1 lMpn cocTtaBneHun pacyeTHOM MOAENV AOSMKHbI OblTb Y4YTEHbl crnegyrowme
napameTpbl NoaBogHoOro Tpybonposoaa v ero Tpacchl:

BHYTPEHHWUI AnameTp TpybonpoBoaa;

TOMWMHA CTEHKM TPYOBbI;

NNOTHOCTb MaTepuana Tpyobl;

TonwmHa 6annacTHOro NOKPbLITUA TPyObI;

NNOTHOCTb 6annacTHOro NOKPbITUS TPYObI;

rnybuHa 3arnybnennss MIMNT B AOHHLIA TPYHT (paccTtosiHne oT BepxHen Toukm MIT go
YPOBHS AOHHOTO IrPyHTA);

BHYTPEHHEE AaBreHne TpaHCNopTUpPyeMoro NpoayKTa;

LUMPUHa 1 BbicOTa obBanoBaHusa Tpybonpoeoaa;

PU3NKO-MEXAHNYECKME XapaKTEPUCTUKM MaTtepuana (yaenbHbld Bec) obBanoBaHus
TpybonpoBoaa;

anarpamma «HanpsbkeHve — gedopmaumsi» matepuana Tpy6bsl;

rnybruHa Mops Ha paccMaTpMBaeMOM YyYacTKe;

npucoeanHeHHasi Maca Bodpl (ang HesarnyoneHHbix MIT).
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3 XAPAKTEPUCTUKN AOHHOIO NPYHTA!

3.1 XapaKkTepucTukM  [OHHOrO  [pyHTa  OMpedensiloTcs Mo pesynbTaTtam
NHXXEHEePHO-TEONOMMYECKNX U3bICKAaHWUIA, B pe3ynbTaTe KOTOPbIX OnpeaensioTcs:

rny6rHa COOTBETCTBYHOLLErO CrOs IPYHTa;

MPOYHOCTHLIE CBOWCTBA CMNOS FPyHTa, 0OLIYHO BKIHOYatoLLMe: NNOTHOCTL rpyHTa, Moayb
FOHra, cuenneHune, yron BHYTPEHHETO TPEHUSI.

3.2 B cny4ae oTcyTCTBMSA A@HHLIX NO NPOYHOCTU rPyHTA, AOMNYyCKaeTCca NpUHUMaTh
XapaKTepUCTUKN rpyHTa No UX TUNY B COOTBETCTBUM CO Creayowmm anroputmMom.
321 lMonepeyHasa (ropu3oHTanbHas) AvHaMmuyeckass xectkocTb K;, MIla,

onpegengeTtca no popmyne
KL = AFL/ASL, (321'1)

roe AF, —BenuuMHa peakuMum B3avMOZENCTBUS Mexay TpybonpoBOAOM W [PYHTOM MO ANUHE
Tpybonposoaa, kH/w;
AS; — COOTBETCTBEHHOE rOPU3OHTANbHOE CMELLEHNe TpybonpoBoaa, M.

,D,J'Iﬂ onpeaeneHnd KL MOXeT ObITb npMMEHEeHO creayrollee BblpaXeHune:
K, = 0,76G(1 + vy), (3.2.1-2)

rae G —wmoaynb casura rpyHTa, Mra;
vy — K03dhpuLmeHT MNMyaccoHa rpyHTa.

3.2.2 BepTukanbHas AuMHamudeckasi KecTkocTb rpyHTa Ky, MMa, moxeT ObiTb
onpeaerneHa ¢ MOMOLLbI CIeAYHOLLErO BblpaXeHWS:

0,88G
y = (3.2.2)
1-vg
3.2.3 lMpoYyHOCTb FpyHTa MOXEeT ObITb onpedeneHa No npefenbHOMY 3Ha4YeHUHo
Moayna caBura G ax
OCR¥s
Gmax = 625 0’3+—O'7852w/0a05, (322)
roe oy —cpefgHee adhbdeKkTUBHOE HanpsbkeHue, kla;
o, —artmocdepHoe gasnenue (100 kMa);
e;  — koadPULMEHT NOPUCTOCTUN FPYHTa;

OCR —Ko3(hPULUMEHT nNEepeynrnioTHEHNss TPYHTOB, OMpedensieTcs Kak OTHOLIEHWe [OaBrieHus, Mof,
KOTOPbIM FPYHT ObIn paHee YyNMoTHEH, K AaBneHuto, AeiCTBYIOWEeMY B HAcTosilLee BpeMs Ha
FPYHT ANS MWHUCTBIX TPYHTOB, ANS NMEeCKOB NpuHUMaeTcs pasHbim 1,0;

ks —KO3(pDUUMEHT, oOnNpefeneHHbln 3KCnepuMeHTanbHbIM  MyTEM B 3aBUCMMOCTM OT  4ucna
NNacTUYHOCTM rpyHTa lp, MOXET BbITb OnpeaeneH n3 rpadguka Ha puc. 3.2.3.

1 Pasgen npunoXeHna NoaroToBsieH Ha OCHOBaHUKM NpaBuI NPU3HAHHOTO KJ'IaCCI/ICbI/IKaLI,I/IOHHOFO obuiecTBa.
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0.3
0,2
0,7

Iy

20 40 60 80

Puc. 3.2.3

100 i20 140

3aBUCMMOCTb NoKasaTernsi CTeneHu kg OT yncna nNnacTUYHOCTHU Ip

3.24 Yncno nnactn4HocTu |p onpegendaeTca no pesynbrTataMm onpenerneHunsa

CbI/I3VIKO-MeX8HI/NeCKI/IX XapakTepucTtumk

rPYHTOB

B cooTBeTCTBMN C Tpe6OBaHVIFIMI/I

aencreyowmx ctaHgaptos, Hanpumep FOCT 5180-84 n TOCT 25100-95.
[NSA rMUHUCTBIX FPYHTOB YMUCIO NAACTUYHOCTY | MOXeT BbITb onpegeneHo no Tabn. 3.2.4.

Tabnuua 3.2.4

Pa3HOBMOHOCTb MMMHUCTBIX rPYHTOB

Yucno nnactuyHocTy |y

CopepxaHue necyaHbix yactuy (2 — 0,5 mm), % no

macce
Cynecb:
necyaHucras 1 =50
neinesaTas 1- <50
CyrnuHok:
nerkun necyaHUcTbIn 7-12 240
nerkui nbineesaTbin 7-12 <40
TSOKENbIA NECYAHNCTbIN 12 -17 240
TSOKENbIA NblNneBaTbIn 12 -17 <40
muHa:
rerkaga necyaHucras 17 - 27 > 40
rerkas neinesaras 17 - 27 <40
TsHKenas > 27 He pernameHTupyertcs
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4 NOCTPOEHUE PACHYETHON MOOENMU

4.1 PacueTHasa cxema npegnonaraeT NOCTPOEHNE KOHEYHO-IMEMEHTHON MOAENM,
yuMTbIBaKOWEN CBOMCTBA MaTtepuana Tpybbl, napameTpbl 6GannacTHOro MoKpbITUSA,
XapakTEePUCTUKN FPyHTa M BIIMSIHNE MOPCKOM BOAbI ANs TPeX TUMNOB y4acTKOB TpybGonposoaa:

Oeperoson nepexoga;

NMHENHBIN y4acTok NoABoAHOro TpybGonpoBoaa, HesarmnybneHHoro B rpyHT, B TOM Yucne
c obBanoBaHueMm;

NVHENHBIN y4acToK NoABOAHOrO TpybonpoBoaa, 3arny6neHHoro B rpyHT.

TunoBble CTPYKTYPbl MNEPEYNUCIIEHHBLIX KOHEYHO-3JIEMEHTHbIX MOLENEN MOKa3aHbl
Ha puc. 4.1-1 — 4.1-3.

2pYHmosoe
ocrosanue
bepez06020
yuacmka

mpyoonpogoo

2pyHmMOBoe
ocnosanue

Puc. 4.1-1
TunoBas CTPyKTypa KOHEYHO-3NeMEHTHON Moaenu 6eperoBoro nepexoda MoOpCKoro noABoAHOro Tpybonposoaa

epyHmMosoe
OCHOBAHUE

mpybonpoeod

obsaroeanue

Puc. 4.1-2
TunoBast CTPYKTYpa KOHEYHO-3MTEMEHTHON MOAENMN NNHENHOrO He3arnybreHHOro y4yactka MOpCKoro NofgBoAHOMO
TpybonpoBoaa, NponoXxeHHOro B 06BanoBaHnm

600a

oCHOBaNHE
mpvhonposod

Puc. 4.1-3
TunoBas CTPYKTypa KOHEYHO-3NEMEHTHON MOAENUN NUHERHOro 3arnybneHHoro y4acTka MOpPCKOro nogBogHOMO
Tpybonposoaa
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4.2 MapamMeTpbl KOHEYHO-3NIEMEHTHOM Pa3GUBKM.
4.2.1 PekoMmeHayemble napamMeTpbl CETKM MOryT ObiTb MPUHATLI CreayownuMu:

rOpM30OHTanNbHbIV NPOAOIbHBIN pa3mep obnactn moagenupoBaHus — (180 — 200)D,;

BepTMKanbHbIM nogpasMep obnactm OT YpPOBHA [HA [0 BEPXHEW MOBEPXHOCTH
mogenun — min((20 — 25) D,; H), rae D, — BHewHu guameTp Tpybbl n H — rnybuHa mops;

rOpM30HTanbHbIN NonepeyHbIn pasmep obnactm — (90 — 100) D;

BepTMKanbHbIM Nnoapa3mep ob6nacTv oT ypoBHSA AHA A0 HUXHEN NOBEPXHOCTU MOAENbHON
obnactn — (25 - 30) D;

nepucepuinHbIN pasmep CETKU NO roOpU30OHTarnbHbIM 1 BEPTUKarbHbIM rpaHsaM Moaenu — Dy;

pasmep CeTKU B NONepeyHOM ceveHun Tpybbl Mo BHYTPEHHEMY nepumeTpy Tpybbl —
(0,02 - 0,025) D,; pa3amep ceTkn Boonb Tpybwel — (0,04 — 0,05) D,,.

4.2.2 MpyMmeHsieMble TUMNbl KOHEYHOTO dfleMeHTa:

ans Tpyobl — OBOMOYHBIA C BO3MOXHOCTbIO ydeTa (OM3MYECKONM U FEeOMETPUYECKOWN
HENWHENHOCTY;

ANsi rpyHTa — 06 beMHbIN C BO3MOXHOCTbBIO ydeTa hn3n4eckon HENMHENHOCTM NOBEAEHUS
rpyHTa no mogenu [pykkepa — Nparepa;

AJ1S1 XKUAKOCTU — OO BEMHBIN C BO3MOXHOCTbBIO yveTa M3NYeCKoN HENTMHENHOCTN;

Anst 6annacTHOro NOKPbITUS — 06 BEMHbIN;

ANnS yyeTa B3aMMoaencTBusa TpybonpoBoaa € rpyHTOM 3f1EMEHT TPEHUS — O4HOY3M0BOW
U ABYXY3NOBOW 3IIEMEHT.
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5 MAPAMETPbI PACHETA

5.1 Pacuetr wMmopckoro nogBogHoro TpybonpoBoga Ha  CEMCMOCTOMKOCTb
npoBOAMTCA CriegyowmMmMm MeTO4aAMMU:

NUHENHO-CcNeKTpanbHbiM MeTogom ans I3;

nNpsaAMbIM gMHaMu4ecknm metogom ona MP3.

5.2 JInHenHo-cneKTpanbHbLIN MeToA,.

52.1 Pacuyet BosgewncTtBua M3 Ha 3agaHHbIN y4acTOK NoABOAHOro Tpybonposoaa
NpoBOANTCA B CriedyloLwen nocrnenoBaTtenbHOCTH (CM. Takke 5.4):

A BbIOMpaloTCa XapakTepHble TOYKM aHanu3a HanpshkeHHO-4edOopMUpoOBaHHOIO
cocTosHuA TpybonpoBoaa;

.2 cTposTcs aMnnMTYQHO-4YaCTOTHbIE  XapakTepucTukn  Ana  gecdopmaumn
B BblIOpaHHbIX XapakTepHbIX To4kax &;(w), rae w — vactota Bo3byKaatoLero cemcMmyeckoro
BO30EeNCTBUS;

.3 BbIMUCHAKOTCA CneKkTparnbHble NOTHOCTM Aechopmauunn B i-i TOUKe:

— 2
Se,(w) = &7 ()5 (w), (5.2.1.3)
roe SI(U)) — pac4yeTHaa cnekTparnbHada NioTHOCTb cencMnYeckoro BO3/:|,el7ICTBI/I9| 6annbHoOCTU |;

4 BbluMCnsieTes gncnepcns gedopMmaunin B i-n ToUke:
De, = [, Sei(w)dw; (5.2.1.4)

.5 Mckomoe pacyeTHoe 3HayeHue aedopmalmn BbluMcnseTcs no opmyne

gip = 3D, (5.2.1.5)
53 MpsMon gUHaMU4eCKMn MeToAa.

Mpsamon anHamuyeckuin mMeToq npeanonaraet NosiIHoe peLleHne ypaBHEHUS OBUKEHUSA
MOPCKOro MOABOAHOrO TpybonpoBoga Ha paccMaTpMBaeMoM Yy4vacTke noh OerCTBUEM
3eMneTpsiceHmss 6annbHOCTU |, 3aQaHHOM akceneporpammMor Ha BPEMEHHOM Y4acTke He
meHee 10 c. lpu 3TOM B pacyeTe [OMKHA Y4uuTbiBaTbCA (OU3MYeckas HEIMHENHOCTb
mMatepuana TpybonpoBoda W TpyHTa, a Tawkke reomeTpuyeckad HENMHENHOCTb BCEX
3MIEMEHTOB CUCTEMLI. B KauecTBe pacyeTHbIX NapamMeTpoB, MOACTABMNAEMbIX B KpUTEPUN,
NPUHUMAKOTCA  MakCUMmarbHble 3HaydeHus gedopmauun, MOMyYeHHbIX B npouecce
peanusaumn.
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5.4 Brnok-cxema onpeaeneHns CeMCMNYECKOM Harpy3Ku IMHEeMHO-CNEKTParibHbIM
MeToAOM ANA He3arnyo6neHHoro TpyoonpoBoaa (cMm. puc. 5.4).

Hexoanrpie JaHHBIC TRACCH
Tp¥donposona:

- ¢oHemumocrs pafiona 10-
CTpoiixe [ ¢ yIETOM IpyIITO-
BbIX ycnosui; {¢cm. 1abn, 1.3
TIPHIOKETTUA ();

- Iar pagkperIeHHi u/nan
NOTYCKASMLIX AU €B0G0a-
FIbIX IIpOMIeI‘OH, lr,', M

Hexouunie pannsie rpyfionposoaa:

- BHEIHHH JuaMeTp TpyGOIpoEoaa ¢ NOKPETHAMH, D), M;

- VHUGIBIAN MACCA TPYOOUPOLONA B BOUE, My K174

= YASNLIIAL IIPUCOCTHIICHIIANL MACCa BOALI (HpI'lHHI\-lﬂE’TCFI
paBHOHR Macce Boabl B 00bLeME @IHHHUbBL 2K b TpYD0-
HPOHOAR), T, KIFM;

- w3rubiaL xecTokocTL Tpydonposona, S, kH-M” ;

- TIPONONTEHOC YCHITHC B TPYSomposoac, , k11 (yauTerea-
eTCA MPH 0caaKe TPYOONpoBoIa B TpyaTe A;> 0,100

[ | J
V]

Onpederenue ocaakn
1TPYBOLPOBONA B BOHHOM UPYHTE, A; M
(cm. prc. 2 npunoikenna 2« pasa. 4 Pexomengauui MIT)
HO METOY YCIOBHOIO GUDAHHUCHNS 11¥0HHpI
CKUMACMOE TN

HexoaHeie JaHHBIE TPYHTOBODO
0CHOBANUH TPACTHL TPYIOUPOBOIA;
- KO3(MPHLUHMENT KECTKOCTH YIPYIoro
OCHOBAHUA (KOIDHUUMEHT noeTenu)
N8 IOHHBIX TPYHTOR, C;, kHA?

Oupene.renne yA1R00 IL16WAAH RHUITAKTA
TPYOONPOROIA ¢ NOHHEIM CDYHTOM, £, M

. {2«/(1) — 84,
b

ceau 4y < 0,50
ecan Ay > 05D

)\

OnpegeneHne cOGCTBEHHOH YACTOTH]
Ko.Te(aHmii TPYO0NpoEoaa Ha CKAILHOM IPYHTe,

OnpexeaeHne co8CTECHHON MACTOTHI
KOLeiaHHI TPYOOIpoBoLa, Kak S Ha YHPYIoM

o -
o), cek™, OCHOBAHHM, woll;), cok
A IICPHUI'() TOHA l\'L)JlﬁG'dHHﬁ IIPH I'p'dHI‘I‘IHle }"EJUBMNX) Al IICPH(]I‘(I TOHA KUJICGHHHEI
2

. _x , ! I ,

- sarescHme: wg (L) = 7 wil) = [(1—) “E] + (l_) “N+eg-h :(mpi'pe + m;;u‘;;ve)

A i t

e h—4,73;

tac A =473 115 3KeCTEOrD 3alCchMICHITT
Fo—q— 3,14 nuy mapuupuoero ouapanums

HexoaHklie JAHHEIC JTH HPEIETeHHA ceffeMAeckoli HACPY3KH HA
MoIBOIHEIH He3ATIY0IeHHbLIH TPYTONpoBoI:

- HazHaucHKHe ¥K0adhrineHTOR teMnupoRati AN MCTANIA TPYDONPOROAL M [PYHTA,
Epipe = 0,005 1§45 =0,02 ... 0,035, COOTBETCTBEHAD;

- MOCTPOSHYE CTIERTPA celicMHusCKkoi Harpyiku S(m) cooTrReTeTRYOINEI BaankkocTy 7
(ev. 1.2 mprnoskens 6,
- OTIpEneneH e Eil-Tl'[JTI'ITyZLHO-IIElCTO'THGﬁ XApaKTePHCTHEIT ceficMHYecKat HATPY3KM

. - 2171
[P (a)|? = [("’S(!i) —wi)? 4 (2 (‘fpipe + 'fsm‘l) cang(h) “’) ]
- DUPEJIEICHHC JIHCICPCHH OTKIHEL. (ACHOPMALIMA) D, CUCTCMBL HA BHCIIHCC

CCHCMHYCCKOT BOBICHCTRHC B XAPAKTCPHON TOUKE:
[==]

D, = J SHw) - D) | {iw) 2dw
4]
- onpenencHie aehopMaliy Tpy00IpOBOIa £ OT CeHCMUYECKOro BOYACHCTEHA:

& = 3 Dq

v

Ompenenenne celieMHYecKoil HACPY3KH B XapaKTepHOli TovKe )
MoAR0TRONG HElarmyd.IcHAoeTe Thydonmpokoma, vH

S =3(mpipe + M) D

Puc. 54
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6 PACYET CEACMUYECKOW HATPY3KU ANA MOPCKUX NOABOAHbIX
TPYBOMNPOBOAOB, 3AMNMYBJIEHHbIX B AOHHbLIN TPYHT

6.1 OnpepgeneHne COGCTBEHHOM 4acTOTbl 3arny6sIeHHOro  MOPCKOro
Tpyb6onpoBoaa.

Ha ocHoBaHun TpebGoBanun 3.7 yactu | «Mopckne nogBogHble TpybGonpoBoabl» Ans
NnoABOAHOrMO Tpybonposoaa no crnekTpanbHOMY meToay Ha OCHOBaHUU
aMNIIMTYAHO-4YaCTOTHbIX XapaKTePUCTUK CUCTEMbl «TpybonpoBog — rPyHT» AOMMKHA ObiTb
nposefeHa npoBepka OTCYTCTBMSA COBMageHUs ero COBCTBEHHbIX YacTOT U CENCMUYECKOro
BO3OENCTBUS.

CobcTBeHHble YacToTbl CBOBOAHBIX KOrebaHnn B OCEBOM HanpaBneHun 3arnybneHHoro
TpybonpoBoaa Ang cny4yasi 3awemneHns no KoHLam onpeaensoTcs Kak:

wo =/ aZA\? + b2, (6.1-1)

rae as = EF /My, — yA€NbHas XeCTKOCTb 3arnybneHHon Tpy6bl, H-m/kr;
EF — Npou3BeaeHne Moayns yNpyrocTv Ha nnowaib NonepeyHoro cedeHust Tpyosl, H;
Myipe — MNOrOHHasA Macca Tpybonposoaa, Kr/wm;
A — KOPHU XapaKTepUCTUYECKOro YpaBHEHUSA, ONSA Cryyas 3allemMIieHuMsl No KoHLam M MnepBoW
dopmbl konebaHum A = 4,73;
by —yacToTa cBO6OAHbIX NPOAONbHBIX KonebaHui abCconmTHO KECTKON TPy6bl B rpyHTE, C™1.

p2 = IPHkx (6.1-2)

Mpipe’

rae ky, —KO3(pdVLUMEHT COMPOTMBMEHUSA TPyHTa MpOAONbHLIM MNepemelleHnsam Tpybonposoga (Mnm
KO3(PUUMEHT NUMHENHON NPOMOPLMOHANBHOCTU  MexXZy KacaTenbHbIMU  HanpshkeHWAMU
B TpybonpoBoAe v NPOAOSbHBIM COMPOTUMBMAEHNEM FPYHTa, KOTOPbLIN MOXET OblTb YCTaHOBMNEH Ha
OCHOBaHWW 3KCMEePUMEHTOB);
Dy — HapyXHbI guameTp cTanbHoro Tpybonposoaa, m.

6.2 OnpepeneHne HanpsbkeHMA B 3arnyoneHHbIX TpybonpoBogax npu
CeMCMMYECKMX BO3aAenUCcTBUAX. HanpsikeHns B 3arnybneHHbix TpybonpoBodax oOT
BO3AENCTBUSA MPOEKTHOro 3emnetpsaceHnsa (cMm. 2.8 vactm | «Mopckue noaBogHble

TpybonpoBoAdbl») Ha 3agaHHOM Yy4yacTke MOoABOAHOro TpybonpoBoda Ha OCHOBaHMM
CNeKTpanbHOro MeToAa onpeaensaTca B crieqytowen nocnegoBaTenbHOCTH:

A1 BEPOSATHOCTHbIN pacyerT.

CnekTpanbHasi MIIOTHOCTb CIyYanMHOM (YHKUUN CENCMUYECKOTO [OBWXKEHUSI TPYHTA,
COOTBETCTBYIOLLEro 6annbHOCTKM |, annpPoKCMMNPYETCS BblpaKEHUEM:

4o o?+62
T (02-02-a?)+4a?w?’

SH(w) = (6.2-1)
roe KoadhuumneHTbl cnekTpanbHON NAOTHOCTU o 1 B onpeaenstoTcsa cornacHo 1.2 n 1.3
HaCTOALWEro NPUNoXeHus:;
.2 Ha OCHOBaHWM NepenaTovHON PYHKLMN CENCMMUYECKON Harpy3kn |®(iw)|? cTposiTes
aMNnTygHO-YacToOTHblE  xapaktepuctukn  S(w,l) ana onpegenexHunss  gedopmaumn
B BblOpaHHbIX ToYKax &;(w) C y4eTOM AemMnumpyowmx CBONCTB FPYHTOBOrO OCHOBAHWS:

1

S(w, ) = |P(iw)|? = ,
( ) | ( )l (wo(l)z_ﬂ)z)z+(2(€pipe+€soil)w0(l)w)2

(6.2-2)

rae wg(l) —dvactoTta cBOGOOHbBIX KOnebaHun yyacTka TpybonpoBoga onvHom |;
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w —yYyacToTa Bo30yxaatoLero CeMcMmMYecKkoro BO34encTBus;
$pipe  — KO3(PDMUMEHT AemnprpoBaHms MeTasna Tpybonposoaa;
¢soil  — KOADDULMEHT oeMNdUPOBaHMS FPYHTOBOIO OCHOBaHMS (B 3aBUCUMOCTU OT TWNa rpyHTa);

.3 BbIMUCMIAOTCA CneKkTparnbHble NOTHOCTU Aedopmauunn B i-i TOUKe:
— o2
Se; () = & (w)S;(w) (6.2-3)
roe 51(0)) — pac4yeTHaa cnekTparnbHada NioTHOCTb CencMMYEeCcKoro BOSﬂeVICTBVIFl 6annbHoCTU l;
4 onpegensaeTca gucnepcusa gedopmarmi B i-11 TOYKe:
— [® P 2 .
Dg, = [, Se,(0)|®(iw)|*dw; (6.2-4)

5 MCKOMO€E pac4eTHOe 3Ha4YeHne ,u,ecbopmau,mm BbIYNCINAETCA KaK:

& = Dy, (6.2-5)

.6 KO9(pPULUMEHT AMHAMUYHOCTU BbIYMCIISIETCA NO hOpMyne:

—_ 32
Be(w) = wiy/De/D, (6.2-6)
rae D — gucnepcmsi CEMCMUYECKOro BO3AeNCTBUSA — CM. 1.2 HACTOSALLLEro NPUNOXEHNUS.

Mpn onpeaeneHnn BENUYMHBbI CEMCMMUYECKOM Harpy3km HeobxoaMMo y4nTbIBaTh:

KO3(pPMUMEHT, 3aBUCALLMI OT CTENeHW MOBPEXAEHWN, Oonyckaembix B TpybonpoBoae
npv 3eMneTpsceHuu;

3HayeHue yrna HanpaefeHnsl CENCMUYECKON BOSTHbI K COOPYXKEHUIO;

KO3hULMEHT, yUnTbIBAKOLWLMIA AeMNdUpyoLLmMe CBOMCTBA KOHCTPYKLUWNA,

KO3 PULNEHT OTBETCTBEHHOCTUN COOPYXEHUS.

6.3 Mpumep pacuyeTta HanpsikeHUW B 3arnyoneHHbIX TpybonpoBogax npu
CeNCMMUYECKNX BO3AENCTBUAX.

.1 TpybonpoBoA BbINOMHEH U3 CTanbHbIX TPYG C MOrOHHON Maccomn my;,, = 1523 kr/m,
npu BHewHeMm AnameTpe ctanbHon Tpybbl Dy = 0,710 M, TonwuHa cTeHkn Tpyd 19 Mm,
nrnowaab nonepeyHoro ceuvevus F = 0,401 M?, k03(PPULMEHT COMPOTUBIIEHUS TPyHTA
nepemeLleHmam Tpybonposoaa k, = 0,026. PaccmoTpeH ydacTok gnvHon | = 20 m.

CornacHo ¢opmynam (6.1-1) n (6.1-2)

b2 = % oTkyaa bs = 7,228 x 10 ¢, (6.3-1)
ag = EF_ - 54,239 H-m/kKr;
Mpipe

.2 CcOOCTBEHHble 4acToTbl CBOOOAHbIX KOnebGaHWi B OCEBOM  HanpaBneHun
3arnybneHHoro TpybonpoBoaa paBHbI:

wo(l) = /[@]2 a? + b2, (6.3-2)

Mo nepBoW popme konebanwii (i = 1) nonyyaem w, = 17,04 c%;
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.3 aMnnuTygHO-4acToTHas XapakTepUCTMKa CUCTEMbl aHanNMTMYECKU BblpaXkaeTcs
dopmyrnon (6.3-3), rpacdmyeckm npeactaeneHa Ha puc. 6.3-1.

1
S(w,1) = |®(iw)|* = 7 (6.3-3)
(030(1)2—0)2)2+(2(Epipe+zsoil)wo(l)0))
roe —YacToTa Bo36YyaatoLLero CefcMnYecKoro Bo3aencTems, c;
wo (D) — cobcTBeHHas YacToTa koneGanuin yyactka | TpyGonposoga, ¢t

Epipe = 0,05 — KoaDhMUMEHT AemndmpoBaHua meTanna Tpy6onpoeoaa;
Es0i = 0,026 — koadhULMEHT AeMNPMPOBaHNSA TPYHTOBOIO OCHOBaHMSA (B 3aBMCMMOCTM OT TUMa rpyHTa).

"
- 1 1

So. ). am 1 -

| |
0 20 40 60 ¢

Puc. 6.3-1
AMNNNTYAHO-4YaCTOTHasA XxapakTepucTuka 3arnybneHHoro Tpybonposoaa

4 KO3(ppUUMEHT AMHAMUYHOCTM BbluMcnseTcs no popmyne (6.2-6) — cM. puc. 6.3-2.

B(w, ) = wy(D?/S(w,1) (6.3-4)

(3]

B(w. ) 1

10 20 30 40 50

Puc. 6.3-2
KoahpmumeHT anHammyHocT 3arnybneHHoro Tpybonposoaa

.5 BbUMUCAAIOTCA CneKTparbHble NAOTHOCTM Aedopmauun B i-n Todke TpybonpoBoaa
D¢, W cTaHpapT (CpefHekBagpaTuieckoe OTKIOHEHWE) CeNCMUYECKON Harpysku & = \/D_sl
KOTOpbIA NpeacTaBnseT cobon Uckomoe pacyeTHoe 3HayeHune gedopmaummn Tpybonposoaa
B i-” TOYke — cM. puc. 6.3-3.
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(=
(=)
a2

L)

o

ro
T

1
30 40 50 ILwm

Puc. 6.3-3
PacuyeTHble 3HaueHus gedopmaumn Tpybonposoaa

no gucnepcum gedopmaumm ONpeaensioTcss HanpskeHust B i- Touke Oano4vHom
konebaHMn B MOMEHT BpPEMEHW T npu

.6
mMogenu TpybonpoBoga pAnsi nepBon  hopMbl

npoaoJKNTENIbHOCTU cericMU4ecKkoro B03ﬂeVICTBMF| t:
(6.3-5)

o(lt) = ESL, [(%l,l)(l)) 0,308} sin(wo(Dsinwo(D)(t ~ V)]

rae o — HOpMarsbHbIE NPOAOSIbHLIE HANPSXXEHWS;
P(x, 1) —copma konebaHuii ana GanovHon mMogenwu TpybonpoBoda OT NPOAOIbHOW CEeNCMUYECcKon

Harpysku;
t =3 —nNpodoMKNTENbHOCTb CEMCMUYECKOrO BO3AENCTBYS, C;
T=1 — MOMEHT BPEMEHHU, A5 KOTOPOro ONPEAENSOTCA HANPSKEHNS OT CECMUYECKOrO BO3OENCTBUS,
c.
Takum obpasom, onsi paccmaTpuBaeMoro npumepa 3arnybneHHoOro B OOHHbIA FPYHT

Tpy6onposoaa npu NPoAOCIMKUTENBHOCTU CENCMUYECKOro BO3AENCTBUA t = 3 C U HA MOMEHT
BpeMeHu t = 1 ¢ nonyyaem o = 2,693 x 10~ MMa.
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[PUTIOXKEHWE 7

NMPOYHOCTb N YCTOUYUBOCTb TPYE PAU3EPOB
M3 NONIMMEPHbIX KOMMNO3ULUUOHHbLIX MATEPUATIOB!

1 KPUTEPUN NIOKATNIBHON MPOYHOCTU TPYBE PAU3EPOB U3 NONUMEPHbIX
KOMMO3UUNOHHbIX MATEPUAJIOB

11 OCHOBHbIE MONOXEHUSI.

111 OCHOBHbBIM CTPYKTYPHbIM 3rieMeHTOM Tpyb pan3epoB u3 MNONUMEPHbIX
KOMMNO3nUMoHHbIX MaTtepuanoB ([MKM) siensetca crnown, npeacraenaiowmm cobon oguH crnomn
apMmupylolero martepvana (TKaHW, NeHTbl, POBMHIW, BOJIOKHA W T.4.), MNPOMNUTAHHbIN
CBA3YIOLLMM U OTBEPXKOEHHbIN.

1.1.2 dunsnyeckme cooTHoweHust crios KM ¢ ydyeTtom BnusHMA BO3OENCTBUSA
TemnepaTypbl U BAaXXHOCTU OKpYXKaloLlen cpeapbl B fiokanibHON cucteme koopauHat (1, 2, 3),
CBSI3aHHOW C HanpaBreHnem apMUpPYOLLIMX BOMOKOH (ocu 1 1 2, pacnonoXeHHbIe B NAIOCKOCTH
apMUPOBaHUS, OPUEHTUPOBAHbI NapansienbHO 1 NepneHanKyNApHO K HanpaBrieHWIo BOMOKOH,
OCb 3 OpMEHTMpPOBaHa B TpaHCBEpPCarbHOM HanpasreHuu), B Criydae TPeXMepHOro aHanusa
HanpshkeHHo-aedopmupoBaHHoro coctosaHusa (HOC) npeacraesnstoTca B Buae

011 Q11 Q12 Qi3 0 0 0 1 (€11 — ;AT — B1Am
(0221 Q12 Q22 Q23 0 0 O €9 — 0, AT — B,Am
033| |Q13 @23 (Cs3 0 0O €33 — Q3AT — B3Am (1.1.2)
023 0 0 0 2Q4 O 0 €23 ' o
013 0 0 0 0 2055 O 513
012 L 0 0 O 0 0 2Q46 €12
rae Qi1 = E11(1 —va3v32)/A, Qa2 = Epp(1 — v13v31)/A;
Q33 = E33(1 —vi2v21)/4;
Q44 = Gy3, Q55 = G13, Qs = G12;
Q12 = E11(V21 + v31V33) /A = Epp(viz + Vi3V32) /A
Q13 = E11(V31 + V21V32) /A = E33(vi3 + V12Va3) /A
Q23 = Ex3(v32 + v12v31) /A = E33(Vas + Vi3Va)/4;
A =1—=v15Vy — Va3V3y — Vi3Va1 — 2V13V30V3;
Ei1, E55, E33—MOAyNu ynpyroctu B HanpaeneHum ocen 1, 2, 3, COOTBETCTBEHHO;
Gy — MoZyrb caBura B MioCKOCTU apMUPOBaHWS;
Gy3, Gy — MOLYNM MEXCINOWHOro camra B NiockocTsix 1 —3 n 2 — 3, COOTBETCTBEHHO;
vy — koadpduumeHTsl MNMyaccoHa (i, j = 1, 2, 3);
Qq, 0y, 03  — FIMHENHbIE KO MULUMEHTbI TEMMNEPaTYPHOro paclumMpeHns B HanpasneHun ocen 1, 2, 3,
COOTBETCTBEHHO;
B1, B2, B3 —KO3DPUUMEHTBI, yUUTLIBAIOLLME BIMSIHUE BMaXXHOCTU OKPYXKatoLLel cpefbl Ha CBOMCTBA
cnos NKM B HanpaBneHun oceli 1, 2, 3, COOTBETCTBEHHO;
AT — NpupalleHne TeMnepaTypbl OKpyXatoLLen cpeapl;
Am — NpupaLLeHne BNaxHOCTN OKpyXKatoLLen cpeapl.

Ecnn matepuan cnoga INKM TpaHcBepcanbHO N30TPONEH, T.€. CBONCTBA B HanpaBfeHnax
2 1 3 paBHbl, TO Vi3 = Vi3, G13 = Gy3, E33=E33.

1 TpunoxeHve NOAroTOBMEHO Ha OCHOBaHWM MPaBWn MPU3HAHHOTO KnaccuduKauMoHHOro obliecTsa U umeeT
CMpaBOYHbIN XapakTep.
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1.1.3 [nst npnbnkeHHbIX pac4eToB (Cny4ain NoCcKoro HanpPsPKeHHO-4ehOPMUPOBAHHOIO
COCTOSIHUS) peKOMeHAyeTCH Ucnonb3oBaTth 6omnee NPocTble COOTHOLEHMUS

011 Q11 Q12 0 €11 — 0 AT — B;4m
0220 =(Q12 Q22 0 |-{€22 — AT — BAmy, (1.1.3)
012 0 0 2066 €12

rae Qi1 = Ei1/(1 —v12v21), Q22 = E32/(1 — vi2V21), Qe = Giz,
Q12 = Q21 = V21E11/(1 —v12V21) = V2B /(1 — vi2Va1).

1.1.4 dunsnyeckune COOTHOLUEHNA crod MKM, NPON3BOSIbHBbIM obpasom
OPVEHTMPOBAHHOIO OTHOCUTENBHO OCK TPYOLI pansepa (B rmobanbHON CUCTEME KOOPAMHAT X,
Y, Z OCb X HarpaBrieHa BOOMb OCu TpyObl, OCU Y U Z OPUEHTUPOBAHbLI B TAHFEHUMANbHOM U
paguManbHOM  HanpaBfieHUAX  COOTBETCTBEHHO), B Crydae TPEexXMepHOro adHanuaa
HanpskKeHHO-AeOopMUPOBAHHOIO COCTOSIHUA 3anMCbIBalOTCA B BUAE

Oxx Q11 Qiz Qi3 O 0 2016 ] ¢ €11 — AT — BxAm
(ny] Qiz Q22 Q23 O 0 2Q26 €22 = 0, AT — B, Am
Ozz| Qi3 Q23 Qs 0 0 2Q36 ] £33 — 0 AT — B,Am [ (1.1.4-1)
gzj 0 0 0 2@44 2@45 0 Zj ’ -
ox) o 0 0 20k 20 0 i
Q16 Q26 U360 0 2Q¢e) \F12 73 %y ZBxy m

rae Qi1 = Quum* + 2(Qq2 + 2Qse)m?n? + Qpon*;
Q12 = (Q11 + Q22 — 4Qse)m?n? + Qqp(m* + n*);
Q13 = Q13m” + Qq31%;
Q16 = Qu1m’n — Qzpmn?® — (Qqz + 2Qg6) (M* — n*)mn;
Q22 = Quin* + 2(Q12 + 2Q66)m*n® + Qom*;
Q23 = Q3n® + Qz3m?;
Q33 = Q33;
Q26 = Quumn® — Qum*n + (Q12 + 2Qe6) (M* — n*)mn;
Q36 = (Q13 — Qz3)mn;
Qa4 = Qaam® + Q5sn?;
Q45 = (@55 — Qua)mn;
Q55 = Qqan® + Qs5m?;
Qe6 = (Q11 + Q22 — 2Qe)M*n® + Qo6 (m? — n?)?;
e = aym? + opn?, By = Bym? + Bon?;
oy, = a;n? + aym?, By, = Byn? + Bym?;
o, =03, B = Bs;
Axy = (aq — az)mn, Bxy = (B — Bz)mn.

30ece m = cosB, n = sinB, a oTcyeT yrnma O npPOM3BOOMTCH B NOSIOXKUTENBHOM
HanpaBneHuu.

Ana npubnuwkeHHbIX pacyeToB (Crydan MNNOCKOro HanpsiKeHHO-4edOpMUPOBAHHOIO
COCTOSIHUSA) peKOMeHAYeTCHA UCnonb3oBaTh 60nee NPoCTble COOTHOLLEHUS:

Oxx 9_11 9_12 2§16 f11 a"i; B Sxim
Oyy(=1Qiz Q22 2Qu" £22 1_ Gy Ey mos (1.1.4-2)
Oxy Q6 Q26 206 €12 73 Oy AT — > BxyAm

1.1.5 MpenenbHoe coctosHne cnos [1IKM  onpegensietca COOTBETCTBYHOLLNM

KpuTepmnem nNpoYHOCTM:
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R%(Fy10%1 + F2,05; + F33053 + F120%, + Fi30%3 + F23033) + R*(2H,,04102; +
2H130-110-33 + 2H23022033) + R(F]_O'l]_ + F2022 + F30-33) < 1 (115'1)
MpyW NNOCKOM HaNPS)XEHHOM COCTOSIHUU:
R?(F110%1 + F320%; + F1501; + 2H1201103;) + R(Fi014 + F,05;) < 1, (1.1.5-2)
rae R = YrYsaYmYra;
1 1

1
Fll = — F = . F = .
NORORENY ~(+H) ~(>r 33 ~A(+) A(-)?
011011 022022 033033

1 1 1
Hyip = _E\/Fanz? Hyz = _;\/F11F33; Hyz = _E\/F22F33,

roe 65? — npegen npoyHocTtn cnogd NKM npu pactskeHun B HanpasnieHum ocu 1;

851) — npepen npoyHoctu cnos NKM npu cxatuu B HanpaenexHuy ocu 1;
62;) =FE,,/E14 GS) — NpuBeaeHHbIM Npeaen npoyHocTy cnos NKM npu pacTskeHun B HanpaeneHum ocu 2;
62;) =FE,,/E14 8;) — NpvBeAEHHbIN Npeaen npoyHocTn cnosg NMKM npu cxxatum B HanpasneHun ocu 2;

~(+
023) — npegen npoyHocTtn cnogd NKM npu pactskeHun B HanpasnieHum ocn 3;

62;) — npegen npoyHocTtn cnogd NKM npu cxxatmm B HanpasneHun ocu 3;
G, — Npenen npoyvHocTtn crnos MNKM npu casure B NIOCKOCTU apMUPOBaHUS;
G13 — Nnpeaen npovHocTn cnog NKM npu mexcnonHom casure B nrockoctn 1 — 3;

G,3 — Npegen npoyHocTtu cros NMKM npu mexcrnonHom casure B NockocTn 2 — 3.

1.1.6 Mpn pacdete oOWiero HanpsKeHHO-AeOPMUPOBAHHOIO COCTOSIHMS TPYyObl
pansepa n3 NKM ncnonb3ytoTcs crieayrolme COOTHOLWEHWS 1S BblYUCIEHWS NpoaoSibHON C;,
N3rnbHom Cg N KPYTUITbHON Cr KECTKOCTEMN:

CL = 2T[R14_11, (116‘1)
CB = T[R(14_11R2 + 2§11R + 511); (116‘2)
Cr = 2mR(AgR? + 2B¢R + Dgg); (1.1.6-3)

roe I‘Tlm = ZZ:K%m)k(nk —Ng_1), Lm=1,6);
Bim = 1/2 %% (@) (nk —ni—,), Lm = 1,6);
Dim = 1/3 %51 (@m)k(ni —ni_y), (L m = 1,6);

R — paguyc KOHTypa nonepeyHoro cedeHus Tpybbl pansepa,

t, — TONWMHA CTEHKM TPyObI pansepa,

P — YUCIO CNoeB pa3nunyHbix Matepuanos (MKM, ctanb un T.4.), 00pa3yroLLmx CTEHKY TpyObl paiisepa,
Ny, — KOOPAMHATLI TPaHUL, CrIoeB CTEHKN TPyObl pan3epa (—t,/2 = no < N1 < ... < Np = t,/2);

~ 0% ~ Q12Q ~ Q3
q11 = Q11 — ==, q16 = Q16 — 228 de6 = Qo6 — =2
Q22 Q22 Q22
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1.1.7 PaspyLlieHne kOMMo3nTHbIX MaTepuarnos, Kak nNpaBuio, npeacrasnsieT cobon
nocnegoBaTenlbHOCTb MHOXECTBA JOKamnbHbIX MEXaHW3MOB paspylleHus (paspylueHue
MaTpuLbl, paccnoeHue, paspyLlieHne BOMOKOH U T.4.), KaXabl U3 KOTOPbIX COMPOBOXAAeTCA
nokanbHbIMN N3MEHEHUAMU CBOMCTB MaTepuana.

1.1.8 Pa3suTve nokanbHbIX  paspylleHur, COMPOBOXAAIOLWMXCS  JIOKarbHOM
Aerpagauven CBOMCTB MaTepuana, BefeT K CHUKEHUIO rnobanbHOM XeCTKOCTU KOHCTPYKLUUN.
MocnegHsin okasblBaeT BIMSHWE HA XapaKTepPUCTUKM rnobanbHOro OTKMMKa pan3epHOn
CUCTEMbIl Ha BHELUHME BO3AENCTBUSA (NepemMeLleHns, nsrnbatowme MoMeHTbl U 3pdeKTUBHOE
ycunune pactsbkeHus). MNMoatomy npu pacuvete Tpy6 pansepoB u3 [NKM Heobxognm y4et
B3aMMHOrO BMUsIHMA OBLLEro N MECTHOrO HanpsXXeHHO-4eOpPMMPOBAHHOIO COCTOSHUS.

1.1.9 Y4yeT B3aUMHOro BNNSIHNA 06LLEro 1 MECTHOIO Hanpsi>KeHHO-AePOPMMPOBAHHOIO
cocTosiHun Tpyo pansepos u3 NKM pekomeHayeTcs BbIMOMAHATL OOHMM U3 ABYX METOO0B:

rnobanbHo-NoKanbHas npoueaypa;

rnobanbHasa npoueaypa ¢ NOCTPOEHNEM NOBEPXHOCTU OTKIMKA.

O™ mMeToabl OTNNYAKTCA MaclwTabHbIM YPOBHEM OLUEHKM MpenesisHoro COCTOAHUSA U
nocnegoBaTenbHOCTbIO BblYMCHIEHMS OBLLEro 1 MECTHOro HanpsKeHHO-4edOopMUPOBaHHOMO
COCTOSIHUS 1 MPOYHOCTM TPYObI pansepa ns MNKM.

1.2 FmobanbHo-NokanbHasa npouegypa.

1.2.1 Ha nepBom aTane oueHku npenenbHOro COCTOSHUA onpegensieTcss obuee
HanpsPkeHHO-0edOPMUPOBAHHOE COCTOSIHME TpyObl pansepa B uenom. [lonyveHHble npu
3TOM BHYTpeHHME ycunusa (oceBas NpoaofibHas cuna, u3rnbarwmn MOMEHT, KpPYTALLWA
MOMEHT, BHYTpeHHee/BHellHee M3bblTOYHOE AaBreHue) 3aTeM UCMNONb3YKTCH B KayecTBe
rPaHUYHbIX YCrOBMMA Ons  onpegeneHuss MeCTHOro  HanpsiXeHHO-4edOopPMUPOBaHHOIO
COCTOSIHUA (MECTHbIX Nonen nepemMeLLeHni, geopmaunin, HanpsHKEHUNR).

1.2.2 lMpenenbHoe cocTosiHME aremMeHTa TpyObl pan3epa onpenensieTcs MnyTem
COMOCTaBMNEHNST MECTHbIX MOMeN HanpsXKeHUN C MNPUHATBIM  KpUTEPUEM  paspyLLEHUS.
MHorokpatHoe MNOBTOPEHME  OMWCAHHOW  BbLIYUCIIMTENBHOW  Mpouedypbl  NO3BoONsSET
onpeaennTb NOCNeaoBaTeNbHOCTb MNpefernbHbIX COCTOSIHUM 3neMeHToB TpyObl pan3epa,
npeaLwecTByoLWMX obLiemMy paspyLUEeHuto.

1.2.3 MecTHble paspyLUeHMs arneMeHTOB TPyObl pari3depa CONPOBOXAAKTCHA CHDKEHNEM
€€ XXECTKOCTU, BMSIOLLMM Ha OBLLMUIA OTKINMK CUCTEMBI. [03TOMY, 4519 NOBbILLEHNSA JOCTOBEPHOCTM
pacyeta, HeobGXoouMO MOBTOPUTb BbIMMCIIEHUA OBLEro  HanpsKeHHO-AedOPMUPOBAHHOIO
cocTosiHusA Tpybbl pansepa, yuuTbiBag nNpu 3TOM erpajauuio CBOMCTB MaTepwuana.
lMonyyeHHble B pesynbTaTe pacyeTa YTOYHEHHblE 3HAYEeHUs BHYTPEHHUX ycunui (ocesasd
npogonbHas cuna, wu3rnbarwwun MOMEHT, KPYTAWWW MOMEHT, BHYTPEHHee/BHeluHee
n3bbITOMHOE OaBreHWe) UCMOoMNb3yITCA B KAYECTBE MPaHMYHbIX YCNOBUWA ONA onpeaeneHns
MECTHOro HanpsikeHHO-4eOpPMUPOBAHHOIO COCTOSAHUSA (MECTHbLIX MOMen nepemeLLeHnn,
aedopmMaumin, HanpsKeHWn, BHYTPEHHEro/BHELHero m3bbITOMHOrO AaBreHusl) anemMeHTa
TpyObl pansepa.

UTepaunoHHasa rnobanbHo-nokanbHas npouenypa AofKHa BbINOMHATLCA 4O Tex nop,
noka He NPOSIBUTCS HOBbIM MEXaHU3M pa3pyLueHus (onycKkaemoro npu akcnnyataumm) BnioTb
00 NpeackasaHnst KPUTUHECKOro MexaHn3Ma paspyLleHuns (He 4OonyCKaemMoro npu aKkcnnyataumm).

1.3 Mmob6anbHasa npoueaypa ¢ NOCTPOEHUEM NOBEPXHOCTU OTKIIMKA.

1.3.1 B kauectBe anbTepHaTuBbI rMobanbHO-NoKanbHON Npoueaype pekoMeHayeTcs
npoueaypa aHanu3a MeCTHOrO HanpsXXeHHO-A4e(POPMUPOBAHHOINO COCTOAHUS U MPOYHOCTMH,
yCTaHaBnuBaroLasa npeaenbHyd MOBEPXHOCTb OTKMMKA, WCMOMb3yemasi B NocneayrLlem
aHanmse obLulero HanpsYKeHHO-4eOPMMPOBAHHOIO COCTOSHNA U MPOYHOCTU TPYObI pansepa
n3 MNKM.

1.3.2 BHavyane Ha oOcHOBe MeCTHOro aHanusa rnpouecca pacrnpoCTpaHeHus
paspyLlleHun Kak gna Tpyd, Tak v Ons COEAUHEHUA MpPU BCEX BO3MOXHbLIX KOMOMHaUMSX
Harpysok (M3rmbarwmm n KpyTAWUN MOMEHTbI, 3ddeKTMBHaAA npoaosfibHasa cuna wu
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BHyTpPEHHee/BHELLHEE K3DObLITOYHOE [OaBneHue) onpegensetrcsa obuwiee npegenbHoe
coctosHue. Ob6wee npegenbHoe COCTOSHWME MpeacTaBnseTca B BUMAE MOBEPXHOCTU
B MPOCTPAHCTBE, HE3AaBMCMMbIMU KOOPANHATaMM KOTOPOro ABMAKTCA N3rMbaroLLNA/KPY TALLNIA
MOMEHTbI, ahpekTUBHAA NPOAOIbHAA cuna n BHyTpeHHee/BHeLLHee U30bITOYHOE AaBneHme.
[MoBEPXHOCTb CTPOUTCA NyTEM WHTEPNONAUMM MHOXECTBa TOYEeK (BWMOOB HarpyXeHwus),
nony4yaemMblX U3 MECTHOrO aHanu3a npouecca pacnpoCcTpaHeHUs paspyLleHun. Takne TOYKU
MOryYT ObITb NOMNYyYEHbI AN1A KaXXA0ro MexaHu3aMa paspyLueHust.

1.3.3 Mpwn pacyeTe obLiero HanpsKeHHO-4eOPMUPOBAHHOIO COCTOSIHUS MPOYHOCTU
HayanbHoe NpubnmxeHne BbINOMHAETCA N0 MCXOOHbIM XXECTKOCTHbIM Xapaktepuctukam, 6e3
yyeTa fJerpagauuMM CBOWCTB MaTtepuana. 3aTteMm, C POCTOM Harpysku, B onpefeneHHbIX
afieMeHTax pansepHoOm CUCTEMbI MPOMUCXOOMUT 3apoXaeHUe N pa3BuTne NOBPEXOEHUN, eLle He
NPMBOOALLMX K paspyLleHuo cucteMbl. B aTom cnyvyae HeobxoauMmMo MOBTOPUTL pacyeT
obuwero  HanpsKeHHO-0eOPMUPOBAHHOIO  COCTOSHMS,  MCMOMb3ya  peayuMpoBaHHbIE
3HAYEHUs KECTKOCTEN MNOBPEXOEHHbIX 3NEMEHTOB cucTembl. PegyuupoBaHne BennyumH
XKECTKOCTEN BbINOMHAETCA B COOTBETCTBMM C peanu3yeMbiM MeCTHbIM  MeXaHU3MOM
paspyLweHus. UTepaTtmBHas npouenypa BbINONHAETCS 4O TeX Nop, Noka He NposiBUTCA HOBbIV
MeXaHW3M paspylleHus (gonyckaemoro npu aKchnyaTtauuu) BAAOTb A0 MNpefckasaHus
KPUTUYECKOro MexaHm3ma paspyLieHus (He JonycKaeMoro npu aKkcnnyaTtauum).

1.34 Mpumep rmobanbHOM Npoueaypbl C NMOCTPOEHMEM MOBEPXHOCTU OTKIMKA.

Mno6anbHbIV KpUTEPUIA pa3pyLLEHNs yCTaHaBNMBaETCAa Ansa cekunn Tpybbl pansepa. Kak
npaBuIo, TakoW CeKumen siBnsetTca anemeHT Tpybbl pansepa npumepHo 15 M ANMHOWN,
npeacraensowmn cobon Tpydy ¢ AByMSA KOHUEBbIMU dUTUHramu. CoeauHeHne OBYX CeKLuin
Takke MoxeT ObiTb CMOLENMPOBAHO NyTEM MNOCTPOEHMS OBYX pas3feribHbiX MOBEPXHOCTEN
OTKNMKa: OAHOM ANs TpyObl M OAHOW ANA anemMeHTa coegmHeHus. [na 4nvHHbIX HenpepbIBHbIX
Tpy6 pansepoB rnobanbHbIi KpUTEPUA paspyLleHnsi OBbIYHO YCTaHaBMMBAETCH TOMbKO ANd
Tpy6bl.

Cekuma TpyObl mccrnegyeTcs Ha BO3AENCTBUA JaBrneHus P, nNpogoribHOW cunbl A,
narnbatowero MmomeHta M un kpyTawero momeHTa T. Harpy3ku, npunoXeHHble K Cekumm Tpybbl
pansepa, nokasaHbl Ha puc. 1.3.4-1.

—] — A

¢ TTTITITT N AV
— 1

Puc. 1.3.4-1
Cxema HarpyxeHusi cekumm Tpybbl pansepa ns NMKM

Heobxoanmo nogvepkHyTb, Y4TO MpU MPOEKTUPOBAHUN MeTannuyecknx Tpyo pansepos
Kpy4yeHuem, kak npasuno, npeHebperatoT. OgHako 310 HegonycTumo Ans Tpybbl pansepa 13
MKM, NpoYHOCTb KOTOPOro Gonee YyBCTBUTENbHA K COBUIY U CUITbHO 3aBUCUT OT CTPYKTYpbI
apMupoBaHus. Mo3aToMy NpUNOXeHe gaxe OTHOCUTENBbHO HEGOMbLUMX KPYTALLMX MOMEHTOB
MOXET MOCNYXNTb NPUYNHON Er0 paspyLUEHNS.

Anga kaxgon KoOMOMHaLMKW Harpy3oK BbIMOMHAETCA aHanM3 HanpsbkeHUn B KaKOoW TOYKe
CeKUMM 1 MNpPOU3BOAUTCHA MNPOBEPKA MO BCEM KpuTepuam paspyleHud. o pesynbrtatam
CTpOUTCA  YeThblpexmMepHas MOBEPXHOCTb  paspylleHus  cekuum  TpyObl  pansepa.
TunnyHas noBepxHoCTb paspywenusa ana MNMKM ctpyktypbel apmupoBaHusa 0°/90° nokasaHa

Ha puc. 1.3.4-2.
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Puc. 1.3.4-2
MpocTenwas noBepxHocTb pa3pywenust ansa NKM ctpykTypbl apmupoBanus 0°/90°

Mpn HarpyxeHun TpyObl BHYTPEHHUM [aBIEHUWEM HamMpsbKeHUsl, BO3HUKaOLMe
B BOJIOKHAX, OPWEHTUPOBAaHHbLIX B TaHreHuuansHOM HanpasfneHun, BOBOE MNpeBbIWaloT
HanpsHkeHNs B BOMOKHAX, OPUEHTMPOBAHHbLIX B OCEBOM HanpasneHun (4ng npocToThbl
npeanonaraeTcs, 4YTO KONMMYECTBO BOJSIOKOH B 0DOMX HanpaBneHusix oauHakoBo). [Ans
TOHKOCTEHHON TPYObl MOXXHO CUYMTaTb, YTO BENUYMHA NPeaernbHOro BHYTPEHHEro AaBreHus
onpefenseTca  MakCUMarbHbIMA  HanpPsXXeHUAMU B BOMIOKHAX,  OPUEHTUMPOBAHHbLIX
B TAHreHUmanbHOM HanpasfieHMM (YCrioBue, KOTOpoe 4acTO He peanusyetca Aang
KOMMO3UTHbIX parn3epoB). PacyeT no3eonseT nony4nTtb Pi MOBEPXHOCTU pas3pyLUEHUs HA OCK
AaBneHus. JTo nokasaHo Ha puc. 1.3.4-3 ons AByMEpPHOro «P — A» KpUtepus paspyLUeHus.

paspyuenue
paspyuierie ’ BOIOKOI 6 OLEBOM
GOTOKOI P HORPABTEN Y
G FUNZEHHIUALHOM
HANPARICHUU

P4 k
homepsa

_}’Ciﬂ()ﬂ HUSGCHLH

Puc. 1.3.4-3
MoBepxHOCTb pa3spyLueHus Tpyobl pansepa us NMKM, Harpy>KeHHOro BHYTPEHHUM AaBrIEHNEM U OCEBOI CUTON

Ecnu Tpyba pansepa, NnOMMMO BHYTPEHHEro AaBNeHWs, NOABEPraeTcsi BO3OENCTBUIO eLLe
N OCEBOW CWMbl, TO HANPS>XKEHUSA B OCEBbIX BONOKHaxX ByayT Bo3pacTaTtb. [1pegen npoyHocTm
OCEBbIX BOMOKOH, AOCTATOuYHbIA ANA BOCNPUATUS OCEBOW HArpy3ku 1M AaBreHus, NO3BONseT
nony4nTb ToukM P, 1 Ps; B rmobanbHOM KpuTepumn paspylleHus. Todyka P, xapakrtepusyeT
MaKkCUMarnbHyl0 OCEBYH Harpy3ky npu OEenCTBUM MaKCUManbHOro AasrieHusa. Todka Ps
COOTBETCTBYET MaKCMManbHOM OCeBOW Harpy3ke ©0e3 ydeTa BHYTPEHHErO [aBrEHUS.
MpeHebperas achdektamu NyaccoHa n B3auMMOAENCTBMEM MeEXAY BOMOKHaMM, ormbaroLlas
NOBEPXHOCTU pa3pyLUeHUsa aeTCa NMUHNAMU Mexay Toukamu Pr, Po 1 Ps.
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Moo gencTBMeM BHELUHEro AaBrieHusi NPOMCXOoAuT fokanbHas noTeps yCTONYMBOCTM.
KpuTnyeckomy gaBneHuto nokanbHOM NoTepu YCTOMYMBOCTU COOTBETCTBYET Touka Ps. Ecnn
OONYyCTUTb, YTO Ha BEMUYUHY KPUTUYECKOrO AaBNeHUs NnokanbHOW noTepu YyCTOMYMBOCTU He
OKasblBaeT BIMSAHUSA OCeBas Harpyska, TO Todyka Ps COOTBETCTBYET KOMOGWHMPOBaHHOMY
BO3AENCTBUIO MaKCUMarbHOro BHELUHEro AaBNeHNss 1 MakCMMarbHOW OCEBON Harpy3Kku.

[MockonbKy Mpy NPOEKTMPOBaHMM pan3epoB CTapaktTCs He AO0MYCTUTb BO3HUKHOBEHUS
CKUMAIOLLMX OCEBbIX HarpysoK, TO MOBEPXHOCTb paspylleHUss He pacnpocTpaHseTcs
B OTpUUATENbHOM HanpasfieHUN NOMyoCU «OCeBas cuna.

Ecnn k Tpybe pansepa MpuUNoXeH KPYTAWWUM MOMEHT, TO nNpU CTPYKType
apmupoBaHusa 0°/90° B BOMOKHaX HanpshkeHust He BO3HMKalT. KpyTtawmnm momeHT Oyaet
BOCNPUHUMATLCS MaTtpuvuen. MNoaTomy npefernbHbIi KPYTAWMIA MOMEHT B JaHHOM Cryyae
nNponopunoHaneH NPoYHOCTN MaTpuubl Ha casur (cm. puc. 1.3.4-4).

OuyeBMaHO, YTO pearnbHble NOBEPXHOCTM paspyLueHnss 6onee cnoxHbl, NOCKONbKY 6onee
CNOXHa CTPYKTypa apMUpPOBaHMUs, KpOMe TOro, UccrneaoBaHuUs O0SMKHbI BbIMOMHATBCA AN
crny4yasi TPEXMEPHOro HarnpsKeHHOro COCTOSIHUA C y4eTOM 3(PdEeKTOB, BO3HMKAIOLIMX Ha
NMOBEPXHOCTM pasdena «KoMnosuT — meTanny». Llenbto aToro npumepa ssnsanacb noatanHas
OEeMOHCTpauUusa NpuHLMNA NOCTPOEHNSA MOBEPXHOCTU paspyLUEHNS.

paspvieHe P
BOAOKGH A paspvienie
& MAU2ENYUAABIION \ BOAOKON 6 OCEROM

Hanpaeied i HORPABICHEY

P3

Ps

HOMEPH
yemoirugocmu

Puc. 1.3.4-4
O6wasa noBepxHOCTb pa3pyLleHust TpyObl pansepa ua MNKM, Harpy>keHHOro BHELLIHUM OaBlEHUEM, OCEBOM CUMOMN
N KPYTSALLMM MOMEHTOM
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2 ONPEOENEHUE TONLWWHBI CTEHKU PAU3EPA U3 NOJIMMEPHOIO
KOMMO3UTHOIO MATEPUATA

2.1 Boibop TOnwwuHbl cTeHkn Tpybbl pansepa wu3 [IKM 6Gasupyetcs Ha
HeobxoaumocTn obecneyeHnss MPOYHOCTM (YCTOMHMMBOCTU) M HEOBXOOAMMOro YpPOBHS
©esonacHocTn pansepa. PacyeT OomkeH BbINOMHATLCA Ansi Hanbonee HebnaronpusiTHOro
coYeTaHMs BO3MOXHbIX Harpy3oK.

2.2 TonwmHa cTeHkn TpyObl pan3epa [OMMKHA onpefenaTbCs ucxoaa wu3
cneaylLwmx ycrnoBui:

MECTHOW NPOYHOCTM TPybbl pansepa;

AOCTaTOYHOW fOKanbHOM YCTOMYNMBOCTLIO TPYObl pansepa.

2.3 Mo 3HayeHusAM nonerW nepemMelleHvn, adedopmaumm U1 yCUNuUK,
COOTBETCTBYIOLLMM MOSIOXKEHUIO YMNPYron CTaTUYEeCKOW IMHMM pan3depa npu Haubonee
HebnaronpmMaTHOM COYEeTaHMM BO3MOXHbIX Harpysok, OnpeaensoTCsl dfeMEHTbl BeKTopa
aedopmaumm noboro ceveHms Tpyobl pandepa us NKM B rnobanbHOM AekapToBOM cucteme
KoopavHaT X, Y, Z {&x, &y, €2z, &z, &xz Exy}. ONA kaxpgoro crnos NMKM atn gedopmauum
npeobpa3syoTca K gedopmaumsMm B rmaeHbix ocax cnos 1, 2, 3 {€11, €22, €33, €23, €13, €12} NO
dopmynam

€11 Exx
(] (o]
€3 | €2z
et =TI 2, 23)
€13 €xz
€12 Exy
Fm? n? 0 0 0 2mn
n? m? 0 0 0 —2mn
0 0 1 0 0 0
roe [T] = 0 0 0 . . 0 ,
0 0 0 n m 0
l—mn mn 0 0 0 (m?-—n?]

M B COOTBETCTBUM C PeKOMEHAALUSAMMN BbIMUCTISKOTCS HANPSHKEHUS {011, O22, 033, O23, O13,
012} B K&XOOM crioe. 3aTem, COnocTaBnss NofyYeHHble 3Ha4YeHNs1 HAaNPSPKEHUI C KpuTeprem
NPOYHOCTU ANS KaXKO0ro Crosi, BbINOMHSAETCS OLEHKa NpeaenbHOro COCTOSIHUS.

2.4 Mpn BbLINOMHEHMM pacyeToOB WCNONb3YKTCA cregywme Ko3(PPULNEHTDI
©e3onacHocTun ans Tpybbl pansepa 3 MNKM:

1 yp — KO3P(MUMEHT 3HAYMMOCTM Harpysku, nNPUHMMAETCs B COOTBETCTBUM C
Tabn. 2.4.1;

2 Ysq — KO3MPUUMEHT MOoAenvpoBaHWUS nNapuuanbHOW Harpysku, Y4YUTbiBatOLLMA
NOrpeLLHOCTM uaeann3auum n cuctematuyeckne owmbkun, BO3HMKAKOLWME MPU NOCTPOEHUM
MaTemMaTU4eckux mogernen KOHCTpyKuumn. NMpyu MCnonb3oBaHMM Kak aHanUTUYecKux, Tak u
yncneHHolx (Hanpumep, MK3) meTogoB pacuyeTta B npegenax MNpUHATBIX OONyLWeEeHUA U
orpaHnyeHnn yg; = 1,0. Ecnun xe 3T meTodbl NPUMEHSAOTCHA 3a npejenamm npuHATbIX
OOMYLLEHNN N OrpaHNYEeHUn, TO Kak MUHUMYM [OMKHa NPUHUMATbLCA BenuyuHa ygq = 1,1.
Kpome TOro, npuv WCNOMNb30BaHMM YUCIIEHHbIX METOO4OB Heobxoaumo nNOATBEPAUTb
CXOAMMOCTb BbIYMCIUTENBLHOW Npouenypbl;

3 Yy — KO3(MDUUMEHT CONPOTMBEHUS MaTepuana, yYUTbiBalOLWMW MOrpPeLHOCTb
onpeaeneHns CBOMCTB Matepuarna. YucrneHHble 3HavyeHns yv npyuBedeHbl B Tabn. 2.4.3;
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A4 Yrq — KO3(UUNEHT MOAENMPOBAHUS CONPOTUBIIEHUS, YYUTLIBAOLWLMIA Pasnnyns
COCTOSIHUS
(CONpPOTUBMNEHUS), BBIYUCIEHHBIMU MO MPUHSATOMY KPUTEPUIO paspylleHnsi. YucneHHble
3HaYeHUs1 KO3 DULMEHTA Yrd NS KAXKOOr0 KPUTEPUS paspyLLEHNs NpuBeaeHbl B Tabn. 2.4.4.

mMexay CpaKTVI‘-IeCKVIMVI n pac4yeTHbIMU 3Ha4YeHnAaAMun npenesibHoro

Tabnwunua 2.4.1

KoaddmumeHTbl 3HAYMMOCTN KOMMOHEHTOB Harpy3ku

CwmeLleruns NMHK/FSPM, o6ycnoBneHHble BETPOM, BOITHEHNEM U TEYEHUEM:
cpeAHee CMelleHve OT YyCTOMYMBOrO BOMTHOBOIO Apevidia, CUMbl BETPa U TEYEHWI;
BOJTHOBbIE YaCTOTHbIE ABWKEHUS;

HM3KOYaCTOTHbIE KonebaHus

Bug Harpysku Yr

BHeluHee rmgpocTatuyeckoe AasnexHne
[laBneHve BHyTPEeHHEeN XWAKOCTU: rmapocTaTuieckoe N AuHaMnmyeckoe 1.2
YpoBHU BOAbI
Bec v nnaByyecTb paiidepa, NoKpbITUS, obpacTaHwe, aHoAbl, MOAYIN NIaBy4eCcTy, COOEPXXUMOE 1 OCHacTKa
Bec BHyTpeHHemn xngkocTn
HatspkeHune panisepa 11
[MpunoxeHHbIe NepemeLLeHnsa 1 Harpy3kn, BO3HUKaIoLLME Npu akTMBHOM nosuumonuposaHum NMHK/FSPM ’
TemnepatypHble Harpy3ku
BsaumopencTteume pansepa ¢ rpyHTom
BonHbl
BHyTpeHHne BonHbI 1 apyrue addekTbl, 06yCnoBrneHHble pasnnyivem NioTHOCTM BOAbI
TeueHus
3emneTpsiceHns

P 13

Tabnuua 2.4.3

KoadhdmumeHTbl conpoTuBneHus marepuana yy

CreneHb aKkcnnyaTauMoHHON HAAEXHOCTH KoadhdpuumeHT Baprauum npegenos NnpovHOCTN v
v<10% [ 10%<v<125% | 125%<v<15%
XpynKkun Tun paspyLueHns
BasoBas v noBbIlWeHHas aKcnnyaTauMoHHas HageXHOCTb 1,22 1,33 1,49
[nst TpaHCNOPTUPOBKN arpecCrBHbIX Cpes 1,34 1,53 1,83
[na cencmm4eckn onacHbIX paoHOB 1,47 1,75 2,29
MMnacTUYHbIA UNK BA3KWIA TUM paspyLUEeHNS
BasoBas v noBbIlWeHHas aKkcnnyaTaunoHHas HaaeXHOCTb 1,11 1,16 1,23
[ns TpaHCNOpPTUPOBKW arpecCuBHbIX Cpeq 1,22 1,33 1,49
[ns cencmMuyeckn onacHbIX paioHOB 1,34 1,53 1,83
Tabnuua 2.4.4
KoaddmumeHTbl MOgENMpPoOBaHUA CONPOTUBIEHUSA

Kputepuin paspyLieHus Yra
PaspylueHne BOnoKoH 1,0
PactpecknBaHne maTpuupbl 1,0-15
Paccnoenne 1,0-2,0
OcTtaToyHas gedopmauusi 1,0
Mpenen NpoYHOCTN OPTOTPOMHBIX FTOMOrEHHbBIX MaTepuanos 1,25
MoTeps ycTonumBoCTU 1,0-2,0
M36bIToYHbIE NEpeMeLLeHs] 1,0
OnutenbHasi NPOYHOCTb 0,1-1,0
YcTanocTtb 0,1-1,0
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3 PACYET NPOYHOCTU PAVIZ}EPA N3 NMNOJIMMEPHOIO KOMMNO3UTHOIO
MATEPWANA NP OEUCTBUU BHYTPEHHEIO OABJIEHUA

3.1 PaspyLweHue (pa3pbiB) Tpybbl pansepa n3 NKM mMoxeT Bo3HMKaTb B pesynbrarte
NPUNOXEHNA BHYTPEHHEro M36bITOYHOrO OaBneHWUs UMM KOMOMHMPOBAHHOTO BO3OENCTBUS
BHYTPEHHEro 3bbITOYHOro AaBeHNs, OCEBOWN CUMbl U U3rnbaroLwero 1 KpyTALero MOMeHTOB.
B aTom cny4yae no pesynbTatam pacdeTa CTaTMYeCKOM YNPYrom NMHUM pansepa onpegenserca
NnofioXKeHne MnonepevyHoro CcevyeHus, B KOTOPOM BO3HMKAeT Haubonee HebGnaronpusaTHas
KOMOBMHaUMs  yKasaHHbIX  Harpysok, Ang  nocriegylouwero  pacyetra  MeCTHOro
HanpsPKeHHO-0eOPMUPOBAHHOIO  COCTOSHMS. Pesynbtatom  pacyeta  ABNAOTCH
pacnpeneneHuns HanpsxeHun u gedopmaunn B kaxgom croe NKM n conoctaeneHme mx ¢
Kputepmem npenensHoro cocToaHns, ykasaHHoro B 1.1.5 yactu |l «Painsepbi».

3.2 Ecnn xoTta 6bl ognH 13 cnoeB KM gocturaet npegenbHOro COCTOsAHUS, TO
Heob6xoanmo onpeaenuTb OCHOBHYO NPUYMHY €ro BO3HUKHOBEHWS (pa3pyLUeHMe BONOKOH MUnu
paspyLuieHne matpuupl). Ocoboe BHMMaHWe cneayeT yaensaTb NpeaoTBpaLLeHMIo pa3pyLleHns
apMUpYoLWKMX BOSTOKOH, onpeaensaemMoro 3fgechb Kak paspylieHune cnosi NKM B HanpasnieHun
BOJIOKOH (OCK 1 nokanbHOW CUCTEMbI KOOpAMHAT, cBsi3aHHOM co croem [MKM). Pa3pywieHne
BOJIOKOH, BOCNPUHMMAIOLLMX CUITOBbIE BO3AENCTBUSA, HE AonyckaeTca. MoryT 6biTb AoNyLEeHbl
noBpexaeHusa (pacTpeckmBaHve) maTpuyubl U rpaHnLbl pasgena «apMupyowmin matepman —
MaTtpuua» (paccrioeHne) npu yCrioBUM COXPaHEHUSA repMeTUYHOCTU TpyObl pansepa. Kak
npaBuIo, pacTpeckmBaHme MaTpuubl onyckaeTcs Ansa Tpy6 pansepos, Coaepxalmnx B CBOEM
CoCTaBe MeTannuyeckui wnu  nonumepHeln nenHep. [lpu  oTcyTcTBUM  nenHepa
repMeTUYHOCTb NOATBEPXKAAETCH IKCNEPUMEHTArBHO.

3.3 B pesynbTate pacTpecknmBaHusi MaTpuubl, paccrnoeHus rpaHuubl pasgena
«apMupyloWmMi - mMaTepyan — Martpuua» MOXET MPOUCXOAUTb  CHUDKEHME  ynpyrmx
XapakTepucTuk 1 npegenosB npoyHocTtn cros MNKM npu cxatum n casure, KOTopoe AO0SMKHO
ObITb y4TEHO NP BbINOIHEHWM PACYETOB Ha YCTONYMBOCTb (BENNYMHY KPUTUYECKOWN Harpy3Kku).
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4 PACYET TPYEbl PAU3EPA U3 NONMUMEPHOIO KOMMNO3UTHOIO MATEPUANA
HA YCTOUYMBOCTb

Mpn nccnegoBaHun yctonumocTn Tpybbl pansepa m3 NKM moryT ncnonb3oBaTbCs ABa
anbTepHaTUBHbIX NOAX04A, OCHOBAHHbIE HA PACCMOTPEHUN:

OTAENbHbIX 3N1eMEHTOB NPOCTON (POPMbI, TaKUX Kak cekuumn Tpybbl, 6anku, nnacTuHbl 1
0060SI04KM;

KOHCTPYKLMKN B LIENOM.

4.1 UccnepoBaHne yCTOMYNBOCTU OTAENbHbLIX 3NIEMEHTOB TPYObI pan3epa.

4.1.1 MccnepoBaHnio yCTOMYMBOCTM  OTOENbHBbIX  3NEMEHTOB  TpyObl pansepa
npeaLwecTByeT pacyeT CTaTUYeCKON yNpyrov NMHUN pansepa, yCTaHaBNMBAOLLNIA:

BENMUYUHBI 3(PPEKTUBHBIX YCUNUIA, NPUNOXEHHBIX K AeTanu/anemeHTy Tpybbl pansepa
npuneravLwuMm YacTiM1U KOHCTPYKLNN;

rPaHMYHbIE YCMOBWUS AONS1 pacCMaTpMBAEMOro 3fieMEHTa KOHCTPYKUMW B TEPMUHAX
KOMMOHEHTOB JIMHENHbIX M YIMOBbIX XXECTKOCTEN MO BCEM HaNpPaBNeHNsIM.

4.1.2 Mpn wuccnegoBaHUKM MOTEPUM YCTOMHMMBOCTM OTAENbHbLIX 3M1EMEHTOB TPYyObl
pansepa u3 NKM Heob6xoanmo y4nTbiBaTh BO3OENCTBUE:!

OCEBOW CKUMaIOLLEN CUMbI;

narnbatoLero MOMeHTa;

KPYTSLLEro MOMEHTa;

BHELUHEro n3bbITOYHOro AaBneHus,

a Tawkke BIMSHWE aHW30TPONUU N FEOMETPUYECKMX HECOBEPLUEHCTB Ha BENUYMHY
KPUTUYECKON HarpysKku.

Bo3MoXHO paccMoTpeHne KOMOMHMPOBAHHOIO HarpyxeHust TpyObl pan3epa nnvM oceBom
pacTarMBatolen Cunow, usrmbatowMMm MOMEHTOM, KPYTALWMM MOMEHTOM W BHELUHUM
AaBeHVeM UM BHYTPEHHUM U30bITOMHBLIM AaBEeHNEM, OCEBON paCTArnBaloLLEen/CxxumaroLLen
CUION, N3rnbatoLLMM 1 KPYTALLMM MOMEHTaMMW.

4.1.3 B pesynbTarte npunoxeHusi NpoaosibHOM CXUMAIOLLLEN CUMbl MOXET BO3HUKATb
rnobanbHas (ctepxxHeBas) opma NOTeps YCTOMYMBOCTU, fIOKanbHas NoTeps YCTOMYMBOCTU
CTeHkn Tpybbl pansepa unm KomobuHaums obenx opm NoTepu yCTonunBocTu. B atom cniyyae
KpUTUYECKME 3HAYEHUSI OCEBbLIX HOPMarbHbIX HanpsXKeHU, COOTBETCTBYOLLMX rnobanbHOm
Ocr globat W TIOKANbHOW  O¢rjocq POPMaM MOTEPU YCTOMYMBOCTM, a Takke 3HaYeHus
AOMYCKaeMbIX MO YCIOBMIO YCTOMYMBOCTU HOPMaSTbHBIX HAMPSKEHUN Gy ciiing ONPEAENAIOTCA

cnegyrowinmMmm 3aBMCUMOCTAMMU:

1 1 1

_ — 4 : (4.1.3-1)
Obuckling Obuck global ~ Obuck local
~ R%ky global“zExx.
Opuck global — kA global Ocr global — L_Z 2 ’ (4-1-3'2)
~ tr  KalocalExxK1i
o =k o = S 4.1.3-3
buck local Alocal Perlocal ™ p[3(1-v,gvey)] /2] ( )
roe L — adhdekTnBHAa AnuHa TpyObl pan3epa Mpu paccMOTpeHuW rrnobanbHo ¢opMbl NOTEPU
YCTOMYNBOCTY;

R — paguyc KOHTypa NonepeyvHoro ceyeHus Tpybbl pansepa;

t, — TONWMHA CTeHKM TpyObl pansepa;

X  — KOOpAuHaTa B HanpaBfieHWM OCUK pan3epa;

6 — KoopAMHaTa B OKPY)XHOM HanpaBreHuu;

Eyxy —3MdEKTUBHLIA MOAYNb YIPYrocT! B HanpaBneHum ocu pansepa;
Vx0: Vox — 9PPEKTUBHBIE KO (PULUMEHTLI IMyaccoHa B NSIOCKOCTM apMUPOBaHUS;
Ki — Kko3hduUMEHT aHM30TpONUW, BbIMUCTIAEMbIV NO hopmyne
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K= f2 [ v (522)"7) (B20) 2], w15

XX EXX EXX

rae Egg —oddeKkTMBHLIN MOAYIb YNPYrocT B OKPYXXHOM HanpasrieHuu;
Gyp —9PPEKTUBHBIV MOAYNb CABUra B NNIOCKOCTM apMUPOBAHKS.

CnegyeT yuuTbiBaTh, YTO ahEKTUBHbIE YNPYrne KOHCTaHTbl onpeaeneHbl TONbKO Afis
CUMMETPUYHBIX KOMMO3UTOB.

MNoHmxatowne Ko3thpnumeHThl, yunTbiBaoLWmne BNUAHMNE reoMeTpuYecKmnx
HECOBEPLUEHCTB Ky giopar M K4 1ocat, MPUHUMaIOTCS paBHbiMU 0,67 1 0,5 COOTBETCTBEHHO.

Anga cnyyas KMHemaTuyecKkoro BO3MyLLeHMs dornyckaeTtcs rnobanbHas gopma notepu
YCTOMYMBOCTM, €CAN OHaA HEe WHUUMMPYET foKanbHOM MNOTEPU  YCTOMYMBOCTH,
CBEPXHOPMATUBHbIX NEPEMELLEHNIA N BUOpaLUiA.

41.4 Ecnn B anemeHTax TpyObl pan3epa BO3HMKAET M3rMbaroLWMA MOMEHT, TO MO
OOCTWXKEHUMN UM KPUTUYECKOW BENUYUHBI NPOUCXOOUT MOTEps YCTOMYMBOCTU. BblumcneHus
3Ha4YeHMs YNpyroro KPUTUYECKOro narnbaroLlero MoOMeHTa M., 1 3Ha4eHus 4ONyCKaemMoro no
YCITOBMIO YCTONYMBOCTW M3rMbaroLLLero MOMEHTa Mbuck”ng npounsBoadaTca no opmyne

- 1,3kTRtZExy K
Mpuycriing = kyMer = B(l—M"xe—VTex))CTl/;’ (4.1.4)
rae R — pagnyc KOHTypa NonepeyHoro ceveHns Tpyobl pansepa;

t, — TOMNLMHa CTeHKU TpyObl parn3epa;

x — KOOpAMHaTa B HanpaeBfeHny ocu pansepa;

] — KOOpAMHaTa B OKPY>KHOM HanpaBreHuu;

Esx — 9P EeKTUBHBIA MOAYIb YNPYroCcTW B HAaNpaBneHun ocu pansepa;

Vyg, Vox — IPPEKTUBHBIE KOIPDULNEHTLI [TyaccoHa B MAOCKOCTU apMUPOBaHUS;

K — KO3 PULMEHT aHN30TPONUM;

ky — MOHWXAKLLUIA KOIDPULNEHT, yHUNTEIBAOLLNIA BIUSHUE FTEOMETPUYECKNX HECOBEPLLEHCTB, Kak

npasuno, npuHumaeTcs ky = 0,5.

B npouecce NpoekTUpoBaHUs pamn3epHoOn CUCTEMbI AN NpeaoTBpaLLeHUs NosBNEHNs U
passutna gedopmaumi  um3rmba Heobxogumo npegycmaTpvBaTb  MEpOnpuUATUS Mo
nogaepXaHvio HeobxoaMMOro 0CeBOro pacTArMBatoLLLEro YCUNus.

415 Mpy KpyvyeHun BenuYnHa KPUTUHECKOTO KPYTALEro MOMeEHTa ynpyrom notepu
YCTOMYMBOCTU pansepa My, W BenuuMHa [OMycKaemoro Mo YCroBUIO YCTOMYMBOCTU
KPYTALLEro MomeHTa My buckling ONPEAENSAOTCA N0 hopmyre:

3/8
i RS/* [(AxxAoo—Azo)t7
Mr buckling — kTMT cr — 21v7kTD96 L1/2t3/4 AgeDoo ) (4-1-5'1)
rae R, L,t, — paguyc KOHTypa MOMnepeyvyHoro CeyeHusl, AnvHa v TonwmHa CTEHKM TpyObl pansepa,

COOTBETCTBEHHO;
Ayxr Apg, Axg — INEMEHTbI MaTpULLbl MeMBpaHHbIX xecTkocTewn MNKM;
Dy, Dgg, Dyg —3NEMEHTbI MaTpULbl N3rMbHbIX xecTkocTel MKM;
kr — MOHMXKaoLWMN KO3 PULMEHT, y4MTbIBaOLL NI BNNsSIHME reoMeTpuyecKnx
HEeCOBEPLUEHCTB, Kak npaBuno, npuHumaeTcs ky = 0,67.

MpuBeneHHas opmyna crnpaeBednMBa TONbKO A1 CUMMETPUYHBLIX OTHOCUTENbHO
cpeaunHHon noeepxHocTu NKM, korga Bce anemMeHTbl MaTpuLbl CBA3AHHbIX XXECTKOCTEWN paBHbI
Hynto, T.e. Bj=0 (i, j = X, 8) n ecnn
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1 _ (Doo\"/® [(AxxAgo—AZe)t} 1/2 500
LZS(Dxx) [ 12490Dyxyx (Rtr)' (4.1.5-2)
4.1.6 Mpu HarpyxeHun TpyGbl pan3epa BHELWHUM [OaBfeHMem BenuvuuHa

KPUTUYECKOTO AaBMeHWs1 YNpyron notepu YCTOMYMBOCTU P, W BENWUYMHA [OMYCKAEMOro no
YCMOBWIO YCTONYMBOCTN AABNEHNUS Ppyckiing BbIUNCTAETCA NO hopMyne

n 3k, (Dgg—Bég/A
Pbuckling = kppcr = t eeR3 20 ee)- (4.1.6-1)

MoHwxatowmn  koadduumeHt k, = 0,75 y4uTbiBaeT BNUAHUE T[EOMETPUYECKUX

HecoBepLueHCTB. MNprBeaeHHas hopmyna cnpaBeAnvBa TOMbKO AN ANUHHLIX TPY6. Ons Tpy6
Maron AnvHbl UICNonb3yeTcsl 3aBUCUMOCTb

5 ok, = 5,5k, Deg I:(AxxAGG_AJZtO)tT%
buckling prer = | p3/z 12 AgoDoe

1/4
] , (4.1.6-2)

npeanonaravwad  CUMMEeTPUIo NMKM oTHocuTenbHO CpGLI,I/IHHOVI NOBEPXHOCTU U
cnpaBeannMByto TOJIBKO Npu BbIMNONTHEHUN Crieayrouwlero yCroBus:

(%)3/2 [(Axere—Aie)tf]l/ 2 ( 5 ) = 500 (4.1.6-3)

Dycxe 12A99Dxx r

BenuuvHa p., onpegenser MMHMManbLHOEe BHYTpPeHHee AaBneHue, Heobxogumoe Ans
npegoTBpaLLeHnst NoTepn ycTonunBocTu Tpybbl pansepa. B npouecce MoHTa)xa OCyLLIEHHOro
pan3epa ppyin NMPVPaBHMBAETCA HYM0, B TO BPEMS Kak NPy MOHTaxe C 3anosiHeHnem Tpy6bl
BOJOVA Pmin = Pe-

4.1.7 lMpoBepka HecyLen cnocobHOCTM pansepa A5 BCEX PACCMOTPEHHbIX CryYaes
HarpyxeHusi BbINONHAETCA No popmyne

ﬁbuckling
YrYsaF £ ——mM—, (4.1.7-1)
YMbuckleYRdbuckle
rne F — 3HaYeHVs OENCTBYIOLLNX HaNPsBKeHWUn nnu yeunui (o, M, T, p);
Fbuckling — 3Ha4YeHnsa onyckaeMblx MO YCIOBUKO YCTOMYMBOCTU HANpsKeHU unu yeunum (o, M, T, p);
Yr — KO3 PULMEHT 3HAYMMOCTU NapunansHON Harpysku;
Ysa — KO3 PMLUMEHT MOAENMPOBaHUS NapumanbHOW Harpy3sku;

YMbuckie — KO3MDULMEHT NApLManbHOrO CONPOTUBIIEHUS;
YRdbuckle — KO3MDULMEHT MOAENUPOBAHWS NApLMATIbHOTO COMPOTUBIEHUS.

Mpn ydeTe yKaszaHHbIX BbiLIE MOHMXAOLWNX KOIDWPULNEHTOB KOIPDPULNEHTDI Yispuckie NN
Yrabuckie MOTYT ObITb NPUHATLI paBHbiMy 1,0.

KoathdmumneHT mogenmpoBaHus napumanbHON Harpy3ku ys, OOSMKEH YYNTbIBATh TOYHOCTb
onpegeneHnsa reoMmeTpu4eCcKNX HECOBEPLLEHCTB M FPaHNYHbIX YCITOBUNA.

Mpn cCOBMECTHOM OENCTBMM OCEBOWN CUIMbl, 3rnbatoLLLero MOMeHTa, KpyTawero MoMeHTa
W  HapYyXHOro [AaBfeHus YCTOMYMBOCTb pamr3epa cuuTaetca obecnevyeHHown, ecnu
yOOBIETBOPSAETCA CrieytoLee HepaBeHCTBO:

F___©o© M L M L P _ ! , (4.1.7-2)

Fpuckiing  Obuckling  Mbuckling  MT buckling  Pbuckling  YFYSdYMbuckleYRdbuckle
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roe o, M, My W p —3Ha4YeHUss OCEBbIX CXMMAaKOLWMX HaMNPsKEHUA, U3rnMbalroLero MOMEHTa, KpyTsLLero
MOMEHTa U BHELUHEro JaBneHus.

4.2 PacuyeTt TpyObl pansepa U3 NoIMMepHOro KOMMO3UTHOro Matepuana Ha
YCTOMYMBOCTb B LIENIOM.

42.1 WccnepoBaHve  yCTOMYMBOCTM  KOHCTPYKUMM  TpyObl pamn3epa B LEnom
BbINONHAETCS NyTEeM MCMOSb30BaHNS METOL40B YMCNEHHOIo MOAENUPOBaHUS.

4.2.2 MpymeHeHne MeToOoB YMCIIEHHOrO MOAENUPOBAHUA TpelbyeT BbIMNOMHEHWS
OLEHKM CXOAMMOCTW Mnofyyaemoro pelleHus. Moatomy Ha nepBoM 3Tane BbINOMHAETCS
pacyeT 3Ha4YeHUs KPUTUYECKOW Harpysku C UCMOMb30BaHMEM B Ka4eCTBE MCXOOHbIX AaHHbIX
BenuumnH ynpyrnx xapakrepuctuk KM, onpegeneHHbix 6e3 yyeTa gerpagauuu CBOWCTB
Matepuana. [lonyvyeHHble pe3ynbTaTbl YTOYHAKTCA MyTeM MOBbIWEHUS AUCKpeTU3aumnm
KOHEYHO-OIEMEHTHON MoZenn p[O Tex nop, Moka nepBoe COBCTBEHHOE 4UCNO WU
COOTBETCTBYIOWAA eMy cobcTBEHHas hopma He CTaHyT NPaKTUYECKN HEU3MEHHbI, HECMOTPS
Ha [JanbHenwue YTOoYHeHus. Llenbko onucaHHOWM npouenypbl SABMASETCA YyCTaHOBMeHue
XapaKTepHbIX ()OpPM NOTEPU YCTOMYMBOCTU pam3epHON CUCTEMbI U OLeHka Tpebyemon ang
nocnegyoLwero aHanm3a QUCKpeTu3aummn KOHCTPYKLMK.

4.2.3 [anbHenwee yTOYHEHME MaTeMaTU4eckon Mogenu npegnonaraeT yyer
reoMeTpuyecKon HEnNMHENHOCTU W BbINOSIHEHWE MOLUAroBOro aHanu3a C NPOBEPKOW Ha
YOOBIETBOPEHNE  KPUTEPUIO  paspylleHMss Ha KaxkaoM ware HarpyxeHus. Ecnu
NpoOrHo3upyeTca MOSIBNEHWE TaknX paspyLlleHu, Kak pacTpeckuBaHve MaTpuubl Wniu
paccrnoeHue, To nocneayollee nccnefoBaHne Harpy>XeHUst JOMKHO BbIMOSTHATLCS C Yy4ETOM
perpagaumn ceorcts MNKM.

4.2.4 MNpn oOueHKe BINAHUA T[EOMETPUYECKUX HECOBEPLUEHCTB Ha BESUYMHbI
KPUTUYECKMX Harpy3ok HeobxoaMMO yYeCTb TEeXHONormvyeckme LOMYCKM Ha WU3roTOBMEHWe
nsgenun na NMKM.

4.2.5 Ona Tpy6bl pamsepa u3 KM, cogepxallero B CBOEM COCTaBe IenHep,
HeobxoOuMO wuccrnegoBaTb BO3MOXHOCTb €ro MoTepu YCTOMYMBOCTM, OBOYCMOBEHHYHO
TaHreHumanbHbIMU CKUMALLMMK YCUnuamu. Npu 3Tom HeoBXoaUMO paccMOTPETh:

NnoTep YyCTOMYMBOCTM, OOYCIOBIEHHYIO OTpULATENBHBIM BHYTPEHHUM OaBneHueMm (T.e.
BaKkyymom), 6e3 yyeTa BHELLUHEro AaBrneHus;

NoTEPI0  YCTOMYMMBOCTU  fenHepa, OOYCMNOBMEHHYK AaBrfieHUEM, BO3HMKAKOLWMM
B pesynbTaTe NpUNoXeHUs K KOMNO3UTHOW CTEHKe TpyObl pan3epa BHELLHEro AaBeHus;

NOTEPH YCTOMYMBOCTM nenHepa, OOYyCNOBMEHHY BHEWHMM AdaBreHveM BOAbl
(paccmaTpmBaeTCs TONbKO B Criyvae NPOHUKHOBEHMS MOPCKOW BOAbI K BHELLHEN NOBEPXHOCTU
BHYTPEHHEro nenHepa);

rmapaBnMyeckni  yaap, Bbi3blBaeMbli  HaKoMfeHHbIM  [aBneHnem B gedekrax
NOBEPXHOCTM pasgena Mexay NenHepoM M KOMMNO3uTHoW obonodkon Tpybbl pansepa, npu
BHe3anHOM NageHun JaBrieHns BHYTpU nerHepa.

4.2.6 Pacyet Tpyb6bl painsepa u3s KM Ha naBMHHOE CMATME HEe BbINOSHAETCH,
MOCKOINbKY NoKanbHasa noteps yctonumnsocTu Tpyd pansepos n3 NKM He gonyckaeTcs.
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5 KPUTEPUU NOKANbHOW NPOYHOCTH TPYBvPAI7I3EPOB N3 NOJIMMEPHOI'O
KOMMO3MUMNOHHOIO MATEPUAIIA B PAUOHE Y3N10B COEAUHEHUA

5.1 [na KoHueBbIX (PUTMHIOB coeauvHeHusa cekumni Tpyb pansepa u3 KM,
BbIMOMHEHHbIX M3 MeTanmnnM4yecknx MatepuanoB, KPpUTEpPUU FOKanbHOM MPOYHOCTU AOSMKHbI
cooTBeTcTBOBaTh 3.4.1 Yactu Il «Painsepsbli».

5.2 MoBbilWEeHHOe BHUMaHWe crnefyeT yaensaTb NPOYHOCTU COeAMHEHWUS] KOHLIEBOro
UTMHra ¢ MeETaNNIMYECKUM BHYTPEHHUM NIEAHEPOM 1 MOBEPXHOCTU pa3gena CunoBor 060oYKku
13 NMKM 1 meTannumyeckoro BHyTPEHHETO ferHepa (NOBEPXHOCTb pa3sgena «metann — [NKMy).

5.3 Pac4eT nokanbHOro Hanps»KeHHo-4ePopMNPOBAHHOIO COCTOSIHUS N NPOYHOCTH
COeUHEHUS KOHLIEBOro UUTUHra ¢ MeTanfM4yecknm BHYTPEHHUM NeMHEPOM 1 MOBEPXHOCTU
pasgena «metann — NKM» gomkeH BbIMOMHATLCA HA OCHOBE Harpy3oK U rpaHnYHbIX YCITOBUNA,
onpedeneHHblX No 3Ha4YeHWAM Monen nepemeweHnn, agedopmaumim U yCuUnum,
COOTBETCTBYIOLLMX MOSMOXEHUIO YNPYron CTaTU4eckon nNuHum TpyObl pansepa npu Hanbonee
HebnaronpuMAaTHOM coYyeTaHUM BO3MOXHbIX Harpy3ok.

5.4 Mpn BbLINOAHEHMM pacyeTa noKanbHOro HanpsXXeHHO-4eOPMUPOBAHHOIO
COCTOSIHUS U MPOYHOCTU COEAMHEHUS KOHLEBOro (OUTUHra C MeTaniMyeckum BHYTPEHHUM
nerHepom 1 NoBepxHocTn pasaena «metann — NKM» gomkHO 6bITb yYTEHO:

BO3MOXXHOE HECOOTBETCTBME NIMHENHbBIX KO3(PULNEHTOB TeMNepaTypPHOro pacLunpeHunst
coefVHsAeMbIX MaTepuanos;

BNUSHWE KOPPO3MM MeTanna.

5.5 Mpn pacyeTe nOKanbHOrO HanpsKeHHO-4edOPMUPOBAHHOIO COCTOSHUS U
NPOYHOCTN COEAMHEHMSI KOHLEBOro UTMHra C MeTanfiM4ecKMM BHYTPEHHUM FfeHepPOM
HeobxoauMOo yYecTb:

NpPOJONbHYIO CUny;

n3rnbatoLmin MOMEHT;

KPYTALLMA MOMEHT;

BHYTpeHHee/BHeLLHee JaBreHue.
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