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NMpeaucnosue

1 NOAIrOTOBJIEH ObuiecTtBoM ¢ orpaHuyeHHon oTeeTcTBeHHOCThIO «[asnpom 335» (OO0 «[lasnpom
335») no 3akasy O6LecTBa ¢ orpaH14YEHHOI OTBETCTBEHHOCTbIO «JTYKOWIT-HikHe BomkckHedTb» (OO0 «J1Y-
KOWIN-HwkHeBomKckHeTb» ) Ha OCHOBE oULManNbHOrO NepeBoaa Ha PYCCKMiA Si3blK aHIMONA3bIUHO BEpCUM
yKasaHHoro B nyHkTe 4 ctaHgapta, kotopblvt BbinonHeH OO0 «lasnpom 335»

2 BHECEH TexHuuyeckum kommuteToM no ctaHgaptusaumm TK 023 «HedptaHas v razoBas NpoMblILLNeH-
HOCTb»

3 YTBEPX/IEH W BBEJEH B [JEMCTBUE [lMpukasom denepanbHOro areHTCTsa Mo TEXHUYECKOMY
perynuposaHuto u metponorum ot 29 Hosbpst 2023 . Ne 1489-cT

4 HacTtosimi cTaHaapT SBNseTcs MoauULMPOBaHHBIM MO OTHOLLUEHWUIO K MeXAYHapOoaAHOMY CTaHAapTy
NCO 13628-11:2007 «HedTaHaa n rasosas NpOMbILLNEHHOCTb. [poeKkTUpoBaHue 1 akcnnyaraums cuctem
noasoaHon fobbiun. Yacte 11. Cuctembl rmbkux TpybonpoBoaos Ansi NOABOAHOIO U MOPCKOrO NPUMEHEHUA»
(ISO 13628-11:2007 «Petroleum and natural gas industries — Design and operation of subsea production
systems — Part 11: Flexible pipe systems for subsea and marine applications», MOD) nytem BHeceHusi Tex-
HUYECKUX OTKINOHEHUI, 0GbACHEHWE KOTOPbIX NPUBEAEHO BO BBEASHUM K HACTOSALLEMY CTaHAApPTY.

CBefeHus 0 COOTBETCTBUM CCbINTOYHbIX HaLMOHamnbHbIX U MEXIoCyAapCTBEHHbIX CTAHAAPTOB MeXayHa-
pPO4HbIM CTaHAapPTaM, UCMONb30BaHHbIM B KQYECTBE CCbINTOYHbIX B MPUMEHEHHOM MEXAYHapOAHOM cTaHgap-
Te, NpuBeAeHbl B AONOMHUTENBHOM npunoxeHun JA.

ConocTasneHune CTPyKTypbl HAaCTOSILLEro CTaHAapTa Co CTPYKTYPOW YKa3aHHOro MeXayHapO4HOro CTaH-
AapTa npuBeaeHo B AOMNONHUTENBHOM Npunoxerun OB

5 BBE[IEH BIEPBbIE

lMpasuna npumeHeHuUs Hacmosiweao cmaHdapma ycmaHoernieHbl 8 cmambe 26 QedeparibHO20 3aKoHa
om 29 uroHs 2015 e. Ne 162-@3 «O cmaHOapmu3sayuu e Pocculickoli @edepayuu». NIHghopmayusi 06 us-
MeHeHUsIX K Hacmosiwemy cmaHOapmy nybrnukyemcs 8 exxe200HOM (110 cocmosiHuto Ha 1 ssiHeapsi mekyuieao
200a) uHghopmayuoHHOM ykazamene «HayuoHanbHble cmaHOapmbl», a oghuyuarnbHbIl mekem u3MeHeHUl
U ronpasok — 8 eXeMecsi4HOM UHGOpMayUOHHOM yKazamene «HayuoHanbHble cmaHOapmbi». B cryyae
nepecmompa (3ameHbl) Unu ommeHbl Hacmosiujeeo cmaHOapma coomeemcemasyroujee ysedomneHue bydem
onybrnukosaHo & bnuxaluwem eblnycke exemecsiHHo20 UHGhOopMayUOHHO20 ykalamerns «HayuoHarnbHble
cmaHOGapmbl». Coomeemcemeyrowjasi UHghopmayusi, yeedomrieHuUe U meKCmbl pasMeu aromes makxe 6 UH-
ghopmayuoHHoU cucmeme obujeao nonb3oeaHusi — Ha oghuyuanbHom catime @edepanbHo20 azeHmemea o
MexXHU4YeCKoMy peayrnuposeaHuro U Mmempornoauu e cemu ViHmepHem (www.rst.gov.ru)

©1S0, 2007
© OdbopmnieHue. PIBY «HCTUTYT cTaHgapTusayum», 2023

Hacrosiwmit ctaHaapT He MOXET BbiTb NOMHOCTHIO UMK YacTUYHO BOCNPOU3BEAEH, TUPAXXUPOBaH U pac-
NpocCTpaHeH B kKayecTse oduLManbHoro usnaHus 6es paspellenns degepanbHOro areHTCTea no TeXHUYECKo-
My PErynupoBaHuio U METPONOrUK
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BBeneHue

CosgaHue 1 pa3BuTHE OTEYECTBEHHbIX TEXHOMOMI U TEXHUKW OIS OCBOEHUS LenbdoBbIX HedTerasosbixX
MeCTOpPOXAEeHUI JOMKHO BbITh 0BecneyeHo coBpeMeHHbIMU CTaHgapTamu, ycTaHasnvsaowmmm TpebosaHus
K NPOEKTUPOBaHUIO, CTPOUTENBLCTBY U 3KCNNyaTauum cucTeMm noasoaHon aobblun. [na pelueHus gaHHoOU 3a-
naun MyHUCTEepCTBOM NPOMbILLITEHHOCTU U Toproenu Poccuiickon Pepepaunn u degepanbHbiM areHTCTBOM
Mo TEXHUYECKOMY PETryNUpPOBaHUIO U MeTponorumn peanusyetca «lMporpamma no obecneyeHuno HopMaTuBHOM
OOKyMEeHTauuen co3faHns oTeyecTBEHHOM CUCTEMbI NoABOAHOM A0ObIUM ANS OCBOEHUA MOPCKUX HedTera-
30BbIX MecTopoxaeHu». B obbeme paboT nporpammbl npeaycMoTpeHa pa3paboTka HauuoHanbHbiX U npea-
BapuUTenbHbIX HaUMOHamnbHbIX CTaH4apToB, 06NacTbio NMPUMEHEHUS KOTOPbIX ABMSIOTCA CUCTEMbI NOABOAHOMN
[o6blun yrnesoaopoaos.

[MoaroToBka HacTosiLero ctaHgapTa, B COOTBETCTBUMU C OCHOBaMU HaLUUOHanNbHOW CTaHAapTUsauuu u
NpUHUMNaMmn rapMoHU3auum JOKYMEHTOB HaUMOHaNbHOW CUCTEMbI CTaHAapTU3aUun ¢ MeXayHapoaHon, ocy-
LecTBreHa Ha OCHOBE MPUMEHEeHUA AeNCTBYIOLEro MeXayHapoaHoro cTaHgapTa, oTpaxaroLero nepeaoson
3apy6exHbIV ONbIT, NyYLllMe MUPOBbIE NPAKTUKU U COBPEMEHHbIE METOAMKM MPOEKTUPOBAHUA U SKCNNyaTauum
CUCTEM NoaBoAHOM A0bbIYN.

Llenbio HacToslero craHgapra ssnsetcsa obecneuyeHue 6e3onacHOCTU 3KcnnyaTauum cucTem nog-
BoAHOM A06bluM 32 cyeT ycTaHOBMNeHUs obux TpeboBaHUn U NPUHLMMNOB B OTHOLUEHUW NMPOEKTUPOBaHUSA,
Bblbopa MaTtepuanos, U3roTOBMEHUS, UCMbITAHUA, MaPKUPOBKU, TPAHCMOPTUPOBaAHUSA, XPaHEHUS, MOHTaxa,
TexHu4yeckoro obcnyxmeaHUs U BblBOAA U3 3KCnnyatauuu cuctemM rubkux Tpy6onpoBoaos, NpUMeEHSEeMbIX
B cUCTemMax noasoaHou 4obbiun yrneBoaopOaos.

[MonoxeHus, yyuTbisaoLle ocobeHHOCTN HauuoHanbHoM cTaHgapTusauum u cneymduky HauuoHanb-
HOW MpakTUKK B obnact NpoeKTUpOBaHUA U 3KCrnyatauum cucteM rmbkux TpybonpoBoaos, NpUMeHAeMbIX
B cucTemMax noasogHoOM Ao00biuM yrneBoAopoaos, NpueeaeHbl B AONOMHUTENbHBIX CTPYKTYPHbIX 3NeMeHTax:
3.1 «<apamugHoe BOMokHo», 3.2 «rmbkui Tpybonposoa», 3.3 «mbkui pansep», 3.6 <KMHTErPUPOBaHHbIN LNaH-
rokabenb», 3.7 «kanaHapupoOBaHHbIA anacTomep», 3.8 «onepaTtop amMnnUTyaHON XapakTepuctukuy», 3.9 «pac-
TPy6», 3.11 «cxema HarpykeHusa», 3.12 «ctatudeckun pacuer», 3.13 «TepMmudeckuin aHanusy», 6.2.1.2 s cocta-
Be pasgena 6 «[lMpoekTuposaHue rubkoro Tpybonposoaar», 9.2.2.4 B coctase pasgena 9 «Metoapbl pacyeta,
Harpysku u Bosgevicteusa» n 13.1.2 B coctase pasgena 13 «[leMoHTax 1 NOBTOPHOE NPpUMEHEHMUEY.

[ononHuTenbHble MNOMOXEHUS 3aKMoUYeHbl B paMKM U3 TOHKUX NUHWNA. MoanyHkTbl 6.2.1.2 1 9.2.2.4 po-
6aBneHbl B LENsAX yyeTa npu npoekTupoBaHum rmbkoro Tpybonposoaa AeUCTBYIOLWMX HaUMOHAnNbHbIX CTaH-
paptos. lNyHkT 13.1.2 pobaeneH B uensx yyeta noctaHoeneHus [Npasutensctea Poccuiickon Pegepauun,
cogepxalyero TpeboBaHUA K coCcTaBy U CofepXXaHuio NpoekTa opraHusauum pabot no cHocy obbekTa Kanu-
TanbHOro cTpouTenbCcTBa.

[ns ynyyleHns NOHMMaHUS Nonb3oBaTeNAMU HEKOTOPbIX NOMOXKEHUI HACTOALLEro CTaHAapTa, a Takke
ansa yyeta TpeboBaHU POCCUMCKUX HOPMaTUBHBIX NMPaBOBbIX aKTOB, HOPMATUBHO-TEXHUYECKUX AOKYMEHTOB
U OTeYeCcTBEHHOW cneunduki NPoeKTUpoBaHUs, CTPOUTENbLCTBA U 3KCMNyaTauun CUCTeM NoaBoAHOW Ao6bIun
yrneBogopoaoB B TEKCT BHECEHbI UBMEHEHUS U JOMNOMHEHUS, BblAENEeHHbIE KYPCUBOM.
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HAUUWOHANBHBLIANA CTAHOAPT POCCUNCKOWNW PEOEPALUMUMNU

HedTsiHas 1 razoBasi NPOMbILNIEHHOCTb
NPOEKTUPOBAHWUE U 3KCMITYATALIMA CUCTEM NOOBOAHON AOEbLIYM
YacTtb 11
Cuctembl rubkux Tpy6onpoBoaoB Arisi NO4BOAHOIO U MOPCKOro NpUMeHeHUs!

Petroleum and natural gas industry. Design and operation of subsea production systems.
Part 11. Flexible pipe systems for subsea and marine applications

Oata BBegeHuss — 2024—04—30

1 O6nacTb NpUMeHeHuUs

Hacmosiwul cmaHdapm ycTaHasnueaeT TpeboBaHUsA 1 pekoMeHAauu No NPOEKTUPOBaAHUIO, U3roTOB-
NEeHUIO, UCMbITaHUAM, YKNaaKe u 3Kcnnyarauum cuctem rubkux Tpy6onpoBoaos, NpegHasHayeHHbIX AN npu-
MEHEHUSA B COCTaBe CUCTEM NOABOAHOM 400bIYM YrNeBoaopoaos.

Hacmosiwuti cmaHdapm He pacnpocTpaHseTcst Ha rubkue Tpybonposoabl, NpuMeHseMble 4ns Tpybonpo-
BOAHOWN 06BA3KM CKBXKWH, NTUHWUI FNYLUEHUSI CKBRXXUH U TMOPaBnuyeckux NIMHUIA CUCTEMbI YNpaBneHus nNoaso-
OHoW [oBblyelt yrneso4opoaos.

2 HopMmaTuBHbIE CChINKU

B HacTosieM cTaHaapTe UCnosnb3oBaHbl HOPMATUBHBIE CChINKK Ha crneayolue cTaHgapTh:

[OCT ISO 36 Pes3uHa n Tepmoanactonnactbl. OnpegenexHve npoYHOCTU CBA3N C TKaHAMU

[OCT 4651 (ISO 604:2002) lNnactmaccel. MeToa ucnbiTaHUs Ha cxkatue

[OCT P 53678 (MCO 15156-2:2003) HegbmsiHasi u ea3oeasi npombiwneHHocmb. Mamepuarnbsl dns npu-
MeHeHus & cpedax, codepxxaujux cepogodopod, npu Oobbive Heghmu u 2asa. Yacmb 2. Yenepoducmblie u
HU3KoneauposaHHble cmarnu, cmolKue K pacmpecKusaHUro, U NpUMeHeHuUe YyeyHoe

[OCT P 53679 (UCO 15156-1:2001) HedbTtsaHas 1 rasosas npomblneHHocTb. Marepuans! 4ns npume-
HEeHWs B cpeaax, cogepxalymx ceposogopos, npu aobbive HedT 1 rasa. Yacte 1. Obwme npuHUmMnbl Bbibopa
MaTepuanos, CTOMKUX K pacTpeCcKUBaHUIo

[OCT P 59299 (MCO 13628-3:2000) HedrsaHas u razoBas NPOMbILLNEHHOCTb. [IpoeKTupoBaHue u aKe-
nnyartayus cuctem noasoaHom Jobbiun. Yacte 3. CucteMbl NPOXoaHbIX BbIKMAHbIX Tpy6onposogos (TFL)

[OCT P 59304 HegpmsiHasi u 2a3oeasi npombiwnieHHocmb. Cucmembl nodeodHol 0obbivu. TepMuHbl U
onpedeneHusi

OCT P 59305 (MCO 13628-1:2005) HegbmsHasi u 2asoeas npombiuirieHHocmb. [poekmuposaHue u
akcnnyamayusi cucmem nodeodHol 0obbivu. Yacme 1. Obwue mpebosaHusi u pekomeHdayuu

[OCT P 59306 (MCO 13628-10:2005) HedTaHasA 1 razoBas NpoOMbILLNEHHOCTb. [TpoeKkTupoBaHue 1 aKe-
nnyarayus cuctem nogsoaHoun fobbiun. Yacte 10. TexHuyeckune ycrnosusi Ha rubkyro Tpyby MHOrocrnowmHom
CTPYKTYpPbl CO CBA3YIOLMMU CNOAMU

[OCT P 59309 (UCO 13628-2:2006) HedrsiHas 1 razoBasi NPOMbILLNEHHOCTb. [poeKkTupoBaHue un aKc-
nnyarayus cuctem nogsoaHou Aobbiun. Yactb 2. [Mbkue TpybHble CUCTEMbI MHOTOCNOMHOM CTPYKTYpbl 6e3
CBA3YIOLUMX CIOEB AN NOABOAHOMO 1 MOPCKOro NpUMEHEHUS

[OCT P UCO 13628-4 HedbTtsiHas 1 ra3oBas NpoMbILLNEHHOCTb. [poekTupoBaHue 1 akcnnyarayus noa-
BOAHbIX 3KCMNyaTaumoHHbIX cucteM. Yactb 4. MNoasoaHoe ycTbeBoe obopygoBaHue n hoHTaHHaa apMmarypa

3 TepMUHbI U onpeaeneHus

B HacToswem ctaHgapTe npumeHeHbl TepMuHbl no FOCT P 59304 v TOCT P 59305, a Takke cnegyto-
Ve TEPMUHbI C COOTBETCTBYIOLW UMY ONpeaeneHnaMu:

M3paHune odpuumanbHoe
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3.1 apamuagHoe BonokHo (aramid fiber): BonokHo Ans apmMupoBaHus NONMMEPHbIX KOMMO3NToB, 06-
pasoBaHHOE U3 NUHENHbIX BONIOKHOOOpa3syoLwmx nonMuaMmaos.

3.2

rubkumn Tpybonposog (flexible pipe): TpybonpoBoa 13 KOMMNO3ULMOHHOIO MHOFOCMOMHOro MaTtepuana,
obecrneynsaLLmii COXpaHeHue cBoux pabouymx napameTpos Mpu co3gaHUn 3HaYUTENbHbLIX Yrnos uarmba B
npocTpaHcTee, 6e3 yBenuueHns narnbaroLmx HanpskeHU.

[FOCT P 59307—2021, nyHkT 3.11]

3.3 rubkun pamnsep (flexible riser): Mmbkas Tpyba, coeguHsiowas nnargopmy/mMmogynb nnasydecTu/
CYAHO C BbIKMAHBIM TPYOONPOBOAOM, MOPCKMM NOoABOAHLIM 06OpyAOBaHMEM Unu Apyro nnatdopmon, rae
pansep MoxeT BbiTb cBOBOAHO nogeelleH (cBoboaHbIN, NPOBUCAIOLLNIA), 3aKpPEeneH B HECKONMbKUX TOUKaX
(Moaynu nnaBy4yecTu, LUenu), 3akpenseH rno Bcen AnvHe unu saknodeH B Tpyoy (I- unn J-tpyost).

3.4 rpacdhuk AppeHuyca (Arrhenius plot): Npaduk dyHKLMK, NpeacTaBnsaoLen obpaTHyO 3aBUCUMOCTb
CcpoKa cnyxbbl NONMMEPHbIX MaTepuanos OT TEMNEpPaTYpbl UX AKCNnyaTaumu.

3.5 3axBaTbl TMUNa «kuTavckun naneu» (Chinese fingers): CtanbHas onneTka unu NNeTeHbln apma-
TYPHbIV pyKaB, KOTOPbIN MOXET yCTaHaBnMBaTbCA Ha rmbKyto Tpyby 1 NMOTHO 3aTArMBaTbCs ANA yaepXXusaHus
WU HaTsHKeHUs TPYObI.

3.6 uHTerpupoBaHHbIN WnaHrokabenbs; ISU (integrated service umbilical, ISU): LLinaHrokabens, koTo-
pbiVi U3roTaBNMBAETCA UHTErPUPOBAHHBIM C TMOKUM TPy BONPOBOLAOM.

3.7 kanaHgpupoBaHHbIN 3nacTtomep (calendered elastomer): Gnactomep ¢ rMAHUEBOW NOBEPXHO-
CTblO, MONy4YaeMou B pesynbraTe CooTBeTCTBYoLWen obpaboTku.

3.8 onepatop amMnnUTy4HON XapakrepucTukm (response amplitude operator): MNepegatouHas yHk-
Uus, oTpaxawLjasa CBA3b Mexay amnnuTyaon u gasoil BorHbl U amnnuTygon U dason BbiI3aBAHHOMO 3TON
BOIMHOW NepeMeLLeHnsa cyaHa.

3.9

pactpy6 (bellmouth): Yacte Hanpaensowen Tpybbl B hopme paclumpeHus, npegHasHavyeHHas ans
npegynpexaeHus nepernbos rubkon TpyObl.
[FOCT P 59309—2021 nyHkT 3.39]

3.10 cuctema rubkux tpydonposogosB (flexible pipe system): CoopyxeHue, cocTosiiee 13 rubkmx
TpybonpoBoAoB, repMEeTUYHO COeaNHEHHbIX Mexay cobol, NpeaHa3HayeHHoe Anst TPaHCMOPTUPOBKU XXUAKNX
1 rasoobpasHbix cpea.

3.11

cxema HarpyxeHnus (load case): MoCTOSIHHbIE Y NEPEMEHHbIE Harpy3Kku, a Takxxe HanpasneHus U TOUKU
UX NPUMOXEHUS, paccMaTpuBaeMble BO BPEMS MPOEKTUPOBaHUSA UMK MPOBEPKU.
[FOCT P 57555—2017, nyHkT 3.20]

3.12 craTtuyeckumn pacuer (static analysis): OnpegeneHuve npeaenbHbIX AedopmMaunii U BHYTPEHHUX
ycunui (cun u MOMeHTOB) B rMbkom TpybonpoBoae Npu KOHKPETHOW KOMOUHaUUK BO3AeNCTBUA, U3SMEHEHUSN
pacuyeTHbIX 3HaYEHWUI KOTOPbIX B TEUEHUE PacyYeTHOro cpoka crnyXbbl npeHebpexnumMo Manbl.

3.13

TepMmuyeckum aHanus (thermal analysis): Mpynna uanko-xummuyecknx METOAOB aHanuaa, B KOTOPbIX
namepsieTcs kakoe-nmbo usnyeckoe CBOMNCTBO BELLECTBA KakK (PyHKUMA OT TeMnepaTypbl Unv BpeMeHu npu
NnoMeLLeHM BELLLEeCTBa B YCINOBUSI KOHTPONMPYEMOI TeMMepaTypHOU NporpamMmbl.

[FOCT P 57830—2017, nyHKT 3.4]

3.14 ycTpouncTBO HaTshkeHus (tensioner): MexaHuyeckoe yCTpOMCTBO, UCNonb3yemoe AN nogaepka-
HUS! UMW CO3aHUs HaTsHKEHUS TPYObl B Npolecce yKnaaku.

4 CokpauweHusi u o60o3HayeHus

B HacTtoseM cTaHaapTe UCNONb30BaHbl CrieayoLme COKpaLLeHUs 1 YCroBHble 0603HaYeHNS:
Clr — cucmembl nodeodHoU Gobbivu;
CPE — xnopupoBaHHbIt nonuatunex (chlorinated polyethylene);
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CR — nonuxnoponpeH (polychloroprene);

DA — anHamuyeckoe npumeHeHue (dynamic application);

DBS — aubytuncebauyuHar (dibutyl sebacate);

DOF — cTteneHu ceoboabl (degrees of freedom);

EPDM — aTtuneH-nponuneH-gueH-MoHomep Kayudyk (ethylene propylenediene monomer rubber);

FAT — 3aBoackoe npuemoyHoe ucnbiTaHue (factory acceptance test);

FPS — nnasyuyas cucrema pgoboium (floating production system);

FPSO — nnasyuuit HedTerasonobbiBaoWmii KOMMNMEKE, NpeaHasHaYeHHbI 4na npyuemMa, noaroToBKY,
XpaHeHus u oTrpy3ku npoaykuum (floating production storage and offloading);

HDPE — nonuatuneH Bbicokon nnotHocTu (high density polyethylene);

HIC — BogopoaHoe pacTtpeckusaHue (hydrogen-induced cracking);

HNBR — rugpupoBaHHbii ByTagneH-HUTpunbHbli kaydyk (hydrogenated nitrile rubber);

ID — BHyTpeHHUI guameTp (inside diameter);

MBR — MuHuManbHbIN paguyc narnba (minimum bend radius);

MDPE — nonuatuneH cpeaHen nnotHoct (medium density polyethylene);

MWL — cpegHuin ypoeeHb Bogbl (mean water level);

NBR — 6ytagueH-HUTpunbHbIN kKayyyk (nitrile butadiene rubber);

NR — HaTtypanbHbI kayyyk (natural rubber);

OD — HapyxHbIi guameTp (outer diameter);

PA — nonuamug (polyamide);

PE — nonuatuneH (polyethylene);

PP — nonunponuneH (polypropylene);

PU — nonuypeTtaH (polyurethane);

PVC — nonusuxunxnopug (polyvinyl chloride);

PVDF — nonueununuaeHdpTopua (polyvinylidene fluoride);

RAQO — onepartop amnnuTyabl oTKNuka (response amplitude operator);

REF — koHueBol putuHr pansepa (riser end fitting);

ROV — gucTtaHUMoHHO ynpaensemMoe ycTpoucTeo (remotely operated vehicle);

SA — cratuyeckoe npumeHeHue (static application);

SBR — paguyc uarmba npu xpaHeHuu (storage bend radius);

SSC — cynbdugHoe pacTpeckusaHue nog HanpskeHnem (sulfide stress cracking);

TFL — npoxoaHou BbikuaHow Tpybonposog (through flowline);

UV — yneTpaduonet (ultraviolet);

UNS — yHusepcanbHasi cucmema obo3HavyeHuUl memaros u craeos (unified number system);

VIV — Bubpauus, sbidbiBaemas suxpeobpasosaHuem (vortex-induced vibration);

XLPE — nonuatuneH ¢ MexmonekynspHbiMu cesa3amu (cross-linked polyethylene);

C 4 — KoaghgpuyueHm audpoduHamu4ecKo2o conpomueneHus;

C,,, — KoaghgpuyueHm audpoduHamu4eckol uHepyuu.

5 OnucaHue cucTeM ru6kux TpyGonpoBoaoB

5.1 Obwme cBegeHus

5.1.1 Pasgen 5 coaepXwvTt onucaHue cuctem rbkux TpybonpoBogoB, KOHCTPYKUUKM mbkux Tpy6 un Bcno-
MoraTtenbHoro obopyaoBaHus.

5.1.2 Tnbkue TpybonpoBoabl U3roTaBMUBAIOT MO TEXHUYECKMM YCMOBUSM 3aKasuyuka C NpUMEHEeHUeM
pas3nuyHbIX METOL40B NPOU3BOACTBA.

5.2 Cuctembl rMbkux Tpybonposogos

5.2.1 PelueHuve o npuMeHeHnn cuctem rubkmux Tpybonposoaos npu oBycTponcTBe MOPCKOro HedTeraso-
BOrO MECTOPOXAEHUS MPUHUMAIOT C YY4ETOM CXeMbl 0ByCTpoicTBa MeCTOpOoXAeHUs!, obnacTu NpUMeHEHUs u
TEXHUYECKUX XapaKTepucTuk mobkux Tpybonposoaos.

5.2.2 lNpu oueHKe LenecoobpasHOCTU NpUMeHeHUs rnbkux TpybonpoBoaoB B cucteMax nogsogHou ao-
Oblun YyrNeBoAOpPOAOB YUUTHIBAIOT:

- XapaKTep TpaHCMopTUpyeMbIX cpef, HanpuMmep nnactosoro drionaa ¢ BbICOKMM codepaHuem H,S;

- YCNOBUS OKpYXKaroLlen cpeabl;

- OrpaHuYeHus], BO3HUKaroLWwme npu yknagke Tpyo;
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- NMoBTOpSIOLMECS LUKNuYeckue konebaHua aasneHns u TeMmneparypbl 6onbLWon aMnnuTyapl;

- NnepemMeLleHus niasy4el MopcKoU niamagbopmMbl Uriu TEXHONMOMMYECKOro cyaHa.

5.2.3 Cuctembl rubkux TpybonpoBoaoB NPUMEHSIIOT KaK NMpu CTaTUYECKUX, TaK U NPpU AUHAMUYECKUX Ha-
rpy3kax (cMm. pucyHku 1 1 2), n Ans BbINOMHEHUS criegyowmnx dyHKUWIA:

- pobbluM Nnacrosoro cnonaa;

- 3aKaumBaHUA BOAb! U XMMUYECKUX peareHTos;

- TPaHCNOPTUPOBKK HEPTU U rasa;

- TPaHCMOPTUPOBKM YCTbEBBIX XMMUYECKUX PEareHToB U rmapaBnudecKkuX XXULKOCTEN.

5.2.4 lNpu npoekmupoeaHuu aubkue mpybonposodbl paccHumbiearomcsi Ha OCHO8Hble U ocobble co-
YyemaHusi Hagpy3oK.

b) PacnonoxeHue BbikMAHbIX Tpybonposoaos
ANA pa3paboTku OCBOEHHOro MECTOPOXAEHUS

c) Mbkas Tpyba, coeguHeHHas ¢ J-obpasHou Tpybou d) Nbkas Tpyba, coeguHeHHasn ¢ MaHudonbaom

1— J-obpasHan Tpyba; 2 — rubkas Tpyba; 3 — xecTkana Tpyba; 4 — manudonsg; 5 — rmbkan TpybHas BcTaBka; 6 — XeCTKui cTanbHom
BbIKMAHOM Tpybonposog

PucyHok 7 — lMpumepbl npuMeHeHUA rnbkux Tpyd B YCNOBUAX CTaTUMECKMX Harpysok
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a) FPS b) FPS c xecTkum painzepom

c¢) Mnasyyee WBapTOBHOE YCTPOWCTBO ANS TaHKepa/TepMuHana
1 — rnbkun pansep; 2 — nNoaBOAHLIN Byi; 3 — XeCcTkumn panaep; 4 — AKOpHaA uenb
PucyHok 2 — lNpumMepb! NpuMeHeHua rubkux Tpyd B yCNoBUAX AUHAMUYECKUX Harpy3ok

5.2.5 B ctatuyeckux ycrnosusix npumMeHeHus rubkue Tpybonposoabl UCMOMb3YKTCSH, Kak NpaBusio, B Ka-
yecTBe TpybOnNpoBOAOB-LUNENdOB NN pan3epoB MOPCKUX HedTerasonpomMbICNOBbIX COOPYXeHUN. VX npu-
MeHeHue obycrnoBneHo NPOCTOTON MOHTaXa U BbICOKMMU NPOTUBOKOPPO3NOHHBIMU CBOMCTBaMU. Kpome Toro,
npv Ucnonb3oBaHuM rMBkuX Tpy6 MOXET BbiTb JOCTUrHYTO CHUXKEHUE Harpy3oK U MOMEHTOB MPU MOHTaXe U
Ha KoHUeBble coeauHeHus. K npumepam ynpoLeHUs KOHCTPYKUUM BbIKMAHBIX NIMHWUA UMW MOHTaXa npu uc-
nonb3oBaHuu rubkux Tpy6 oTHoCUTCA creayoLlee:

- OTKa3 OT KOHLUEBbIX COeAUHEHWI NOABOAHbIX BbIKMAHbLIX TPyBGonpoBoaos, ANst KOTOPbIX HEoOXoaAuMbI
[OPOrocTosALME UK CROXHbIE OnepaLuun, TakMe Kak onpeaeneHne TOYHbIX KOOpAUHAT NMOMNoXeHUs TPYOHbIX
BCTaABOK UM UCMONb30BaHue KpynHorabaputHoro obopyaosaHusa ans obecneyeHns COOCHOCTU NpU pacnosno-
YKeHUU BbIKMAHbIX TPyB6onNpoBoaos;

- BO3HVKHOBEHWE CYTyaLui, NPUBOAALLMX K MacLUTabHbIM NepeMeLLeHNAM Y NOBPEXAEHUIO BbIKMAHBIX Tpy6o-
NPOBOAOB U3-3a ONON3HEN, MOXET ObITb YMEHBLUEHO 32 CYET UCMONb30BaHNA HEHATAHYTbIX y4acTKOB rMBkux Tpyo;

- YCNOBUSA NPUMEHEHUS, B KOTOPbIX pasMeLLeHne NpoMbICIOBOro o6opyaoBaHus 1 BbIKMAHbLIX Tpybonpo-
BOJOB U3MEHSIETCS B 3aBUCUMOCTU OT XapaKTepUCTUK NPOAYKTUBHOCTU MECTOPOXAEHUSA, YTO MOXET onpese-
NUTb HeOBXOAMMOCTb U3BMNEYEHUS U MOBTOPHOIO MCMNONb30BaHUA BbIKMAHbLIX TPYO6ONpoBOAOS;

- YKnagka Ha Mmopckoe aHo 6e3 ero npeasapuTenbHOM NOArOTOBKMU;

- B YCNOBUWSX NPUMEHEHUS Ha 6onbLmnX rmybuHax unm B CypoBbiX YCNIOBUSIX OKpYXKatoLLen cpeabl, rae ucnonb-
30BaHue rmbkux Tpyb akoHOMUYECKU 3PPEKTUBHO NO CPABHEHMIO C UCMONb3OBAHWEM CTalbHbIX TPYOONpoBOAOE.

5.2.6 Tubkue TpybonpoBobl, Kak NPaBumno, MEKT BHYTPEHHUIN AnaMeTp B UHTepsane ot 50 go 500 mm, npu
3TOM rubkue Tpybbl MHOTOCMONHON CTPYKTYpPbl CO CBS3YIOLMMM CNOSIMW HU3KOTO AaBNEHUA MOrYT UMETb BHYTPEHHWI
avametp ao 910 mm. invHa cekumm rubkoro Tpybonposoaa orpaHnyMBaeTCs BOIMOXHOCTBIO €r0 TPaHCMOPTUPOBAHUS.

5



roCT P 71121—2023

5.2.7 ®yHKUMoHanbHble TpeboBaHusa K rMbkoMy BbIKMOHOMY TpyBonpoBoay, Kak NpaBumo, Takue Xxe, Kak
W K cTanbHOMY BblkugHoMy Tpy6onposoay.

5.2.7.1 QuHamuueckue Harpys3ku B rubkux Tpybax BO3HUKAIOT, €ecrv B npoLlecce aKcnnyartayum npouc-
XOAAT NepeMeLLeHUsi y4acTKoB rmbkon Tpybbl OTHOCUTENBHO APYr ApYra, Hanpumep rpu coeduHeHuU 2ubkumu
mpyb6ornpogodamu nnagy4ux MOPCKUX niamgopm unu cydos ¢ nodeodHbiMm obopydosaHuem CIIL.

5.2.7.2 Ha pucyHke 3 cxemaTuyHO npeacTasneHbl TUNoBble KoHurypauum pamnsepos. OBbIYHO KpUTUYe-
CKUMM CEKLMAMM B KOHUIypaumax pansepa SBnATCS BEPXHANA (MNN HWXKHSASA), FAe BO3HUKAIOT BbICOKME pacTs-
rMBaroLme Harpysku (M 3HauuTenbHble U3rnbbl); BEpPTUKaNbHbIE KONEHa, A€ BO3HUKAKOT 3HaYMTENbHbIE U3rnbbl
(Npy HE3HAUUTENBHOM HAaTSHKEHWUU); U NPOrMG BOMHOBOW CEKLMU NNaByyecTn, r4e BO3HUKAIOT 3HAYUTENbHbIE
u3rmbbl (NPY HE3HAUUTENBHOM HaTSHXKEHUN).

5.2.7.3 MNpeacTtasneHHble yCroBusa AUHaMUYeCcKoro NpUMeHeHus rbokux Tpyd nMeroT MecTo ToMbKOo Ha
aTane akcnnyarauuu. OgHako c nosieneHveM 3abolHbIX Asuratenein rubkue Tpybbl MOryT MCMONb3OBaTLCA
Takke Kak bypoBbie pansepbl.

5.2.7.4 Kpome paiizepHbIX CUCTEM, KOTOPbIE UCMONb3YIOT MOKY0 TpyOy, MCNONb3YIOTCH Takke CUCTEMBI, 0Ob-
eVHSAIoLLMe Ncnonb3oBaHue MBKUX U XeCTKUX TpyD Ha nyTu ABuKeHUA notoka. B KOMOMHMPOBaHHbIX paii3e pHbIX
cucTemax, Kak npasuio, UCTMONb3YIOT HKHIOK XXECTKYIO CEKLMIO paii3epa 1 BEPXHIO MMbKyto cekumio paiisepa.

a) CeobogHoe npoBucaHue

e e ' :
C S s e :l
[T - \—/\7\

b) KpyToit S-nogbem c) MNnaBHbI S-nogbem
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d) KpyTas BonHa e) MNnaBHan BonHa
PucyHok 3 — Tunosble koHdMrypaumm rubkmx pansepos

5.2.8 Kpome BbiKMAHbLIX TPyBOoNpoBoAoB U pari3epoB AOMNYCKaeTCs UCMONb30BaTh, Kak AOMONHUTENbHYO Ka-
TEropuio, coeguHUTENbHbIe TPyOonpoBoabl, Kak ANA CTaTUYECKUX, Tak U ANs AuHaMUyeckux npumMmeHeHuin. K npu-
Mepam rmbkux Tpyo, ucnonb3yemblX B Ka4ecTBe COeaUHUTENbHbIX TPYOONpOBOAOB, OTHOCATCS (CM. PUCYHOK 4):

a) cTaTuyeckue ycrnosus NPUMeEHEeHUs:

1) BHYTPUNPOMBICIIOBbIE COEAUHEHUS] YCTHEBOW apMaTypbl U MaHUdONbAOB,
2) coegvHeHUe HagBOOHOWM YCTbEBOW apmMaTtypbl ¢ TpyOHOM 06BA3KOM Ha nnatdopmMax Ha HaTKHbIX
CBA3AX;

b) AuHamuuyeckue ycnosusi NPUMEHEHUS:

1) coeguHeHue cTaumoHapHoON ycTbeBOoI NnaTtgopMbl € NaByyMMn MOPCKUMUN HeTerasonpombicno-
BbIMU COOPY>KEHUAMMU,
2) Tpy6onposoabl FPSO ¢ Typensmu.

5.2.9 OyHKUUK coeguHUTENbHbIX TPYOONPOBOAOB (32 UCKMNIOYEHUEM BHYTPEHHUX TpybonpoBoaos Type-
nei) aHanoruyHbl pansepHbiM cuctemam. CoeauHuTensHbie TpybonpoBoabl, kak npasuno, 6onee noasepxe-
Hbl BOTHOBbLIM Harpyskam, 1 ux KoHduUrypauusi pasnuyaeTcs B 3aBUCUMOCTY OT YCNoBUi coeauHenus. [ns nc-
Nnonb3oBaHUA CoeaAUHUTENbHBIX TPYOONPOBOAOB B AMHAMUYECKMX YCIOBUSIX CreayeT OLeHuBaTh TEXHUYECKue
XapaKTepUCTUKN UX KOMNOHEHTOB.

5.3 KoHcTpyKuus rubkux tTpy6

5.3.1 O6wme cBegeHus

5.3.1.1 Tubkas Tpyba coueTaeT HUIKYHO XKECTKOCTb Ha 13rMb C BbICOKOM OCEBOI XKECTKOCTLIO Ha pacTsxe-
HWe, YTO JOCTUraeTcs 3a CYET CrOXKHOM KOMOUHUPOBAHHOM KOHCTPYKUUN CTEHKU TPYObl. 3TO BornbLue OTHOCUT-
Csl K rubkum Tpyb6am MHOrocrioMHOWM CTPYKTYpbl 6e3 CBA3YLWUX CroeB, YeM K rMbkum Tpybam MHOrocnonHomu
CTPYKTYpbl CO CBA3YOLWUMM CNOoAMU. [1ByMS OCHOBHbIMM KOMMOHEHTaMM SIBMAIOTCS CnvpanbHble apmupyowme
CNou 1 NONUMEpPHbIe repMETUIMPYOLLNE Crou, KOTopble 06ecneunBaoT 3HaUYUTENbHO MEHBLLUNIA JOMNYCTUMbIN
paguyc usrmba, yem y ctanbHbIX TPYyO npu aHanoruyHom obbeme u aasneHun. OBbiuHO rubkue Tpybbl Npoek-
TUPYIOTCA CrneumanbHO Ans KaXaoro NpUMeHEHUSA U He SBNSIOTCS CEPUINHOM NPoayKUMen, HECMOTPS Ha To, UTO
rmbkue TpyObl MOryT BbITb CrpyNNUPOBaHbl B COOTBETCTBUM C OCOBEHHOCTAMU KOHCTPYKUUU, U, CriefoBaTenbHo,
C YCNOBUAMU NPUMEHEHUSA. DTO NO3BONAET ONTUMU3UPOBATL TPYObl ANS KOKA0ro NPUMEHEHUS.

5.3.2 KoHcTpyKuusi rubkon Tpy6bl MHOrOCNIOMHOM CTPYKTYPbl 6€3 CBA3YHLWUX CMNoEeB.

5.3.2.1 Ha pucyHke 5 nokasaHo TUnoBsoe rnonepeyHoe ceyeHue rubkon Tpybbl. OCHOBHbIE CNou 3TOro
nonepeyHoro ceyeHuss onpeneneHsl B 5.3.2.2 — 5.3.2.6.

5.3.2.2 Kapkac npeactaenset cobo crnovt U3 metannnmyeckon npoBOoKN C 3aMKOBbIM COEAUHEHUEM,
KoTopbIl obecneunBaeT conpoTusneHne cmsaTuo. Ha pucyHke 6 nokasaH npumep npoduna kapkaca.

5.3.2.3 BHyTpeHHsas obonouka, paboTalas nog AaBneHnem, npeactasnseT cobol Cnoi akCTpyampo-
BaHHOIo nonumepa, KoTopblii obecneymsaeT repMeTUYHOCTb A4NA NnacToBoro dnonaa.
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a) [Mbkana Tpyba kak Tpybonposoa Ans nepekaunBaHua niovaos
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b) MMbkas Tpyba, coeguHeHHasn C yCTbeBOW enKkomn c) M'mbkas Tpyba, coeguHeHHas ¢ MaHudonbaom

1 — nnaBy4ee MOpCKoe HehTerazonpoMbICIOBOE COOPYXEHUE,; 2 — CoeaAuHUTENbHLIN TpybonpoBoa; 3 — ycTbeBas nnartgopma;
4 — 3aKpenneHHbl KoHel, 5 — nanybHan TpybHaa obBA3Ka; 6 — KOHUEeBOW (OUTHHS, 7 — yCTbeBan enka; 8 — NoABWKHbIA KOHeLll,
9 — ycTbeBov Moayns, 10 — pelwetyaran nanyba; 717 — nanyba ycTeeBon enku; 12 — xecTkun pansep; 13 — manudonsa,;

14 — ycTbeBas apmarypa

PucyHok 4 — Mpumepbl npuMeHeHus rubkux Tpyd B kKauecTBe COeAVHUTENbHbIX TPybonposoaos

5.3.2.4 ApmupoBaHue, obecneuynsaroLlee CTOMKOCTb K AaBNEHU0, NpeacTaBnseT cobon crnow U3 metan-
TNNYECKOV NPOBOMOKN C 3aMKOBbIM COeAUHEHNEM, KOTOPbIN yAEPKMUBAET BHYTPEHHIOK 060n0uKy, paboTaroLLyo
noAa AaBneHueM, 1 BOCNIPUHUMAET Harpy3ku OT BHYTPEHHEro JaBneHus CUCTEMbI B paauanbHOM HanpasneHuu.

8
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Ha pucyHke 6 npuseaeHbl HEKOTOpbIE NpuMepbl Npodunen apMmupyoLleln NnpoBonokn, obecneunsatroLlemn
CTOMKOCTb K AaBneHuio. B ycnoBusix BbICOKOro AaBreHUst Takoke MOXET UCMonb3oBaTbesa Ay6nupyrowmia
apmupyrowmin cnoun, obecneuynBaroLnini CTOMKOCTb K AaBneHuio (06blyHO 6e3 3aMKOBOro coeauHeHus
NPOBOMOKU).

5.3.2.5 [1ns apMupyoLmx crioes, paboTatolmx Ha pacTskeHne, 0BbiYHO UCMONb3yeTCs NNocKas, Kpyrnas
unu chacoHHas MeTannuuyeckas NpoBONioKa B ABa UMW YETbIpe Cosi KPecToBoW HaMoTku nog yrnom ot 20°
0o 60°. MeHbLuMiA yron Ucnonb3yeTcs Ans KOHCTPYKUUM TpyObl, BKIOUaoLWen apMupyowmii cnon, obecne-
UMBaOLLMIA CTOMKOCTL K AaBneHuto. Ecnu apmupyrowuni cnon, obecneunsaolmii CTOMKOCTb K JaBNEHUIO, He
Ucrnonb3yeTcs, apMupyioLune criou, paboTatoLimne Ha pacTsKeHue, HaknaablBaloTC KpecT-HakpecT Noj yrrom
55°, yToBbI NONYUYUTE TOPCUOHHO cHanaHcUpoBaHHYO TPYOY U ypaBHOBECUTL OKPYXKHYHO U OCEBYIO Harpy3Ku.

5.3.2.6 HapyxHas obornouka U3rotoeneHa u3 aKCTpyauUpOBaHHOro rnonuvMmepa, kotopas obecrneuynsaer
repMeTUYHOCTb MO OTHOLUEHUIO K BHELUHEW cpeae.

5.3.3 KoHcTpyKuusi rubkon Tpy6bl MHOrOCNONHOM CTPYKTYPbI CO CBA3YHOLWMMU CIIOSIMU

5.3.3.1 Tunosas rubkas Tpyba MHOrOCNOMHON CTPYKTYPbI CO CBA3YIOLLMMU CIIOSMU COCTOUT U3 HECKOSb-
KUX Croes 3nacToMepHOro Matepuana, HaMoTaHHbIX UN 3KCTPYAUPOBaHHbIX NO OTAENbHOCTU U 3aTeM coeau-
HEHHbIX BMECTe C MOMOLLIbIO CBA3YIOLNX MaTepuanos Unu nog AenctsmMem TeMmnepaTtypbl Wunv gasneHus ons
crinasneHns ux B eauHy KOHCTpyKUuto. Ha pucyHke 5 nokasaH npumep KOHCTPYKUUM TPpyObl MHOrOCOMHOM
CTPYKTYpbl CO CBA3YIOLUMMMN CIOAMMN.

b) Mbkasn Tpyba MHOrocrnonHon CTPyKTYpbl 6e3 CBA3YIOLWMX crnoes

1 — cnon, pabotalowui Ha pacTaxeHne, 2 — NPOTUBOM3HOCHLIN Cou; 3 — HapyxHaa obonouka; 4 — cnou, paboratoumm Ha cxaTue,;

5 — HapyXHblVi apMUpYIOLLUKA CNoi, paboTaloluii Ha pacTskeHne, 6 — NPOTUBOM3HOCHBIN CNOW; 7 — BHYTPEHHWUI apMUPYHOLLIUIA CITOW,

paboTarLmii Ha pacTaxeHue,; 8 — AyONUPYIOLLMIA apMUpyIoLLMIA cnow, obecneunBatoLLmii CTOMKOCTb K AaBrieHuio; 9 — apMupyloumm

cnou, obecneumnBaloLLMii CTOMKOCTL K aBneHnio, U3 NpoBOSIOKM C 3aMKOBLIM coeauHeHuem; 10 — BHYTpeHHAA obornouka, pabotatolan
nog AaeneHueMm; 171 — kapkac,; 712 — cnon, npegorspauiaowmnin BbigasnmeaHue

PucyHok 5§ — CxematuyHoe npeacTasneHne TUNoBbIX NONepeyHbiX ceverni rmbkoro pansepa
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5.3.3.2 Kapkac npeacTtasnsaet coboi criot u3 Metannmyeckoil NpoBOMoKM C 3aMKOBbIM COEQUHEHUEM,
KOTOpbI obecneunsaeT CONpOTUBIIEHNE CMATUIO.

5.3.3.3 BHyTpeHHUM cnoi npeacrasnseT coboil HaMoTaHHbIM UNU 3KCTPYAUPOBaHHbIA 3NacTOMEpPHbIN
CnoW, KoTopbili obecneynsaeT repMeTUYHOCTb AN nnacTosoro dnouaa.

5.3.3.4 Apmupytowuii criot 06bIYHO BbIMOMHAETCH B BUAE CMpanbHOM HAMOTKU CTanbHbIX KOPAOB, Mo-
KPbITbIX 3MacTOMEPHbIM KOMMayHAOM, KOTOPbIA MCNOMb3yeTca ANs BOCMPUATUS pacTArMBaloWMX Harpysok
W Harpy3ok OT BHYTPEHHero gasneHusi Ha Tpyby. CTanbHble KopAbl, Kak NpaBuio, yKnaablBaoT nog yrnom
55°, yToBbI NONYUNTL TOPCUOHHO cHanaHcupoBaHHy TPYOY U, AOMONMHUTENbHO, YPaBHOBECUTL OKPYXKHYHO U
OCEBYIO Harpysku B Croe, BO3HWKaloLwue noa Aenctevem AasneHus. B otaenbHbIX cnyyasx Takow yron Mo-
XeT BbITb yBENUYEH UNU YMEHbLUEH, B 3aBMCMMOCTU OT HEOBXOAMMbBIX NPOYHOCTHBIX XapakTepucTuk Tpyobbi.
Hanpumep, moxeT 6bITb Mcnonb3osaH GonbLlMi yron, ecnu Heobxoaumo obecneunTtb 6onee BbICOKYHO MPoY-
HOCTb B OKPY>XHOM HarnpagrneHuM 3a CYET CHUXEHUSI NPOYHOCTU Ha PacTsXKEHUE U OCEBOW XXECTKOCTU TPYyObl.

5.3.3.5 HapyxHbii cnon npeacrtaensieT cobort HamOTaHHbI UMK SKCTPYAUPOBaHHbBIA 3M1acTOMEpPHbI
CNnoMn, KOTopbI obecneymBaeT repMeTUYHOCTb ANSA BHELUHEN cpeabl U 3aLUTy OT BO3L4ENCTBUS OKpYXKatoLwen
cpenbl, Koppoauun, abpasmMBHOIO U MEXaHUYECKOTo NOBPEXAEHMUS.

MpumevyaHue — KoHuenuusi OTAENbHbIX CIOEB B KOHCTPYKLUMM TPY6bl MHOrOCMOIHONM CTPYKTYpbl CO CBA3Y-
IOLWMMU CMOAMU ABMAETCA YCIMOBHOM, MOCKOMbKY MOnepeyHoe ceveHue 3akOHYeHHOU TpyBbl NpeacTaBnser CBsA3aHHYo
KOMMO3WUTHYK KOHCTPYKLMIO.

e

..

a) Z-obpasHbivi (apMupytowmii npodunb, obecneymBaroLLmii CTOMKOCTb K AaBNEHUIO)

J k¥

b) C-obpa3sHbivi (apMupyrowmii npodunb, obecneynBsaroLLmii CTOMKOCTb K AaBNEHU0)

T

c) T-o6pasHbivi 1 (apmupyrowmii npodunb, obecneyvBaroLLuii CTOMKOCTb K AaBNeHuo)
10
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PucyHok 6 — lMpochunu ns NnpoBosoku ¢ 3aMKOBbIM COegUHEHNEM ANA apMUpOBaHusA, obecneunBaioLero CToMKOCTb K
AaBrneHuo, U Ans Kapkaca

5.3.4 Knaccudpmkauusa rubkux Tpyo

5.3.4.1 B HacTosiwee BpeMs rnbkue TpyObl MHOrOCIONHOW CTPYKTYpbl 6e3 cBasyLmx cnoes, B obLem
cnyyae, MoryT 6bITb pasgeneHsl Ha TpU oTAenNbHbIe rpynnbl. 3Ta Knaccudukaums npegcTasneHa s Tabnuue 1.
BHyTpu 3TUX rpynn CyLLEeCTBYIOT pasnuuus mexay Tpybamu Ana npuMeHeHUs B CTaTUYECKUX U AUHaMUYeCcKnx
YCINOBUSAX, OCHOBHbIM pasnuuveM sIBNSETCS Hanuume npoTUBOU3HOCHBLIX CMOEB ANsi UCMONb30BaHUS B AUHa-
MUYECKUX YCIOBUSX, ECNN 3TO HeobXoauMo ANS YAOBNETBOPEHUA KPUTEPUSA CpOKa 3KCnnyaTauum.

Tabnuya 1— Onucanue rpynn ctaHgapTHbIX rbkux Tpy6. TpyBbl MHOrocnonHom CTpyKTypbl 6e3 cBA3yoWmxX cnoes

Ipynna npoayktos | Tpyba

pynna npogykTos i

pynna npoaykros |11

Hel cpedbl

angﬂ OcHOBHaA (hyHKUMA CNos C Magkum NpPoxXoaHbIM Tpyba c Hernagkum ig;“g&?:%;ggg::
KaHanom NPOXO4HbLIM KaHanom KaHarnom
1 3awura ot cMATUA Apmupytowmin criont (cnowm), | Kapkac Kapkac
obecneunsaoLyuii(ne) cTon-
KOCTb K JaBnexnio
2 [epmeTyHOCTL ANA nna- | BHyTpeHHAss obonouka, | BHyTpeHHAs obonouka, | BHyTpeHHAA obonouka,
cToBoro cnronga pabotatlan nog gaene- | pabortalowas nog aae- | pabotalouwas nog gaene-
HUem neHvem HUem
3 ConpotuveneHne OKpyX- | ApMUpyroLLnA cnown — ApMupytowmii cnon
HOMY Hanps)XeHuto (cnowm), obecneyunsaro- (cnon), obecneuyuBato-
LWuiA(e) CTOMKOCTb K AaB- wmi(ne) CToMKOCTb K
NeHuo AaBneHuio
4 lepmeTtnyHOCTb ANA BHew- | [MpomexyToyHas obonouka — —
Hel cpeapbl
5 Conpotuenenue pactaru- | ApmupoBaHue, pabota- | ApmupoBaHue, paborta- | ApMmupoBaHue, paborta-
BaOLMM HanpsxXeHUAM IolLee Ha pacTsikeHue, C | lee Ha pacTaXeHue, | tollee Ha pacTsXeHue,
KpEeCcToBOM HaMOTKON C KPEeCTOBOM HaMOTKON | KpecToBOM HaMOTKOM
6 lepmeTU4HOCTb ANA BHew- | HapyxHas o6onouka HapyHasa obonouyka HapyxHasa o6onoyka

MpumevyaHus
1 KoHcTpykyum Bcex Tpy6 MOryT BKMOMaTb HEHECYLMe CroW, Takue Kak NPOTUBOM3HOCHbIE CIOW, NEHTbI, TEXHOMO-
rm4yeckue BCromoraTesibHble Crov U T. n.

1
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OkoHyaHue mabnuupsi 1

2 BHeLUHUIN KapKkac AoMycKaeTCA NPUMEHATb B LENAX 3alluTbl.

3 Cnoit, obecneunsaroLLmii CTOUKOCTb K AaBMNEHNI0, BO3MOXHO pa3faenvTb Ha croi (Crou) us npoBonoku ¢ 3aMKo-
BbiM COEAMHEHNEM U ayGnupyoLwmii cnoii (cnowm).

4 Yucno apmMupyroLLMX CNOEB € KPeCTOBOI HAMOTKOI MOXET ObiTb pasnu4HbiM, 0AHaKo 0ObIMHO UX ABa UMK YeTbipe.

5 B Tpyby gonyckaetca fobasnsaTb TEPMOM3ONALMIO.

6 BHyTpeHHss obonodka, paboTalolias nof AaBneHWeM, U HapyxHaa obornoyka MoryT COCTORTb U3 HECKOMNbKMX
noacnoes.

7 Mpynna npogykTos |1l 06bi4HO ncnonb3yeTcs B ycrnoBuax 6onee BbICOKMX AaBneHui, Yem .

8 MpomexyTouHyto obonodky Ana Tpyb ¢ rmagkvmM npoxodHbiM KaHanom fobaBnsAlT No YyCMOTPEHUIO, ecn HeT
BHELLUHEro AaBrfieHus Unu BHelLHee AaBrneHne He npesblliaeT AaBneHns CMATUA BHYTPeHHel obonouyku, paboTatoLuen
noA AasneHuneM, AN\ 3agaHHOro NPUMEHEHUA.

5.3.4.2 Knaccudmkauus rubkmx Tpy6 MHOrOCroMHOM CTPYKTYpPbI CO CBA3YOLWMMW CNOSMU NpeacTasneHa
B Tabnuue 2. Mmbkue TpyObl € rMagkMm NPoXoaHbIM KaHanom (rpynna npogykTos |, MHOrOCNONHOM CTPYKTYpPb!
6e3 ceasyWmx cnoes, U rpynna npogykrtos |V, MHOroCNomMHOM CTPYKTYPbl CO CBA3YOLWMMU CMOSIMU) YacTo
UCMonb3yTCA ANs 3akaunBaHusa BoAbl Unu npu paboTe ¢ AerasnpoBaHHOW NNacToBon HedThio.

Tabnuya 2— OnucaHue rpynn ctaHaapTHbIX rMBkux Tpyd. Tpybbl MHOrOCNOMHON CTPYKTYPbI CO CBA3YOLMMU CNOAMM

pynna npoaykros IV: Tpyba ¢ Ipynna npogyktos V: 1pyba c
Necros OctosHas QJVHKLLVIR e magknm NpoxogHbIM KaHanom HernagkMm npoxoAHbIM KaHanom
1 3awyTta oT cMATUS — Kapkac
2 lepmetnyHOoCTe Ans nnacrosoro | BHyTpeHHWi crion BHyTpeHHui1 cnoit
chnonga
3 ConpoTtuBneHue OKpY)XHOMY Ha- | ApmupyroLmii crnoii (crnom) ApMupytoLmi crio (crom)
NPSAXeHWo
4 lepmetnyHOoCcTe Ans  BHewHero | [NokpbiBarowmii cnoi MokpbiBatoLwuit croi
cniovpa u sawmTa

MpumeyaHus

1 KoHCTpykuum BCcex Tpy6 MoryT BKMoHaTb HEHeCcyLLue Cnou, Takue Kak crioun 3anonHuTens u 6pekepHas TkaHb.

2 [insa yeneit 3awuThbl AonyckaeTcs AobaBnATb HapyXHbii Kapkac.

3 Yucno apmupyroLux Croes KPecToBO HAMOTKM MOXET BbiTb pa3nuyHbiM, oAHaKo oBbi4HO UX ABa, YeTbipe unu
LecTb.

5.3.5 KoHueBble huTtuHrn

5.3.5.1 Ha pucyHke 7 nokasaH TUMNOBOW KOHLUEBOW OUTUHI ANA TpyObl MHOrOCNOWHON CTPYKTYpbl 6e3
cBs3yoLWMX cnoes. KoHueBble UTUHIM MOTYT BbiTb COEAMHEHDI C TPYOOI NpU e U3roTOBNEHUU UMK YCTaHOB-
neHbl B nonesbix ycnosusax. KoHuesble UTUHIM r’MBKMX TpyD UMEIOT ABa HasHaYEeHUs:

a) CoeauHATb BCe HecyLne 3neMeHTbl B KOHCTPYKLUUK TpyObl, UTOObLI OceBble Harpysku u usrubaroLime
MOMEHTbI Mornu 6bITb NepeaaHbl Ha KOHLUEBOW COeaANHUTEND, HE OKasbiBas OTPMLATENBHOIO BO3AECTBUA Ha
crnou, yaepxusaroLyue nnacTosbiv donovg,;

b) o6ecneunsaTb repMeTUYHbIV NEPEXOA MEXAY TENOM TPyObl U COEQUHUTENEM.

5.3.5.2 KoHueBble coeauHuUTeNnu MoryT ObiTb HEOTbEMIEMOM COCTABHOM YacTbio KOHLUEBOro huUTUHra
WK 3aKpennaTbea Ha HeM. CyLLecTBYIOT pasnuyHble KOHLEBblE COeaAVHUTENU, Takue Kak bonToBble dnaHupl,
OyrenbHble coefuHEHUS, DUPMEHHbIE COEQUHUTENU N CBapHble COeAUHEHUS (4Ba KOHLUEBbIX PUTUHra, CBa-
peHHble BMecTe Ans coeauHeHus TpyOHbIX cermMeHToB B Bonee anvHHyro cekuuio). Beibop KoHLUEBbIX coeu-
HUTEeneun 3asucuT oT TpeboBaHUi K pabounm XxapakTepucTukam U TEXHUYECKOMY 06CnyXMBAHWIO.

5.3.6 UHTerpupoBaHHblie WnaHrokabenu

5.3.6.1 ®yHKUMOHaNbHbIE BO3MOXHOCTU rMBKnx Tpyd u wnaHrokabenen moryt KoMGuHuposaTtbesi, 06-
pasosbiBas ISU. Ha pucyHke 8 npeactaeneHa cxema tunosoro ISU. LleHTpaneHasa Tpyba npeacrasnseT co-
6ou rubkyro Tpyby cTaHgapTHOM KOHCTPYKUMM 1 obecrneynBaeT OCEBYIO HECYLLYIO CTOCOBHOCTb KOHCTPYKLUU.
KomnoHeHTb! wnaHrokabensi (anekTpuyeckue, rmapasnuuyeckue U ynpasnsowme nuHumM) no cnupanu (unu
CUHYCOMAanbHO) CBUBAKOTCS BOKPYT LeHTpanbHou Tpy6bl.
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1 — MOHTaXHbIN (hnaHel; 2 — Kopnyc KOHUEeBOro (huTuHra (BHyTpeHHAR 0bonoyka), 3 — Kopnyc KOHLUEBOro (hmTuHra (HapyxHas obonouka);

4 — apmupyloLmMi crnoi, paboTalolmi Ha pacTaxeHue (3anuTbii 3NOKCUAHBLIM MaTepuanoMm), 5 — apMupyrLLuiA crnon, obecneunsaroLLmi

CTOMKOCTb K laBneHuio; 6 — HapyxHana obonouka; 7— BHYTPeHHAA 0bonouka, pabotatollan nog AasneHneM (v 3alluTHble cnom); 8 — wenka
KOHUeBoro hMTuHra; 9 — Topuesoe ynnoTHeHue, 10 — 3aMblkalolLiee KOMbUO Kapkaca; 17 — paguanbHoe ynnoTHeHue, 12 — Kapkac

PucyHok 7 — TunoBoW KoHLeBoW OUTUHT MMBKoM TpyObl MHOrOCNOMHOM CTPYKTYpbl 6e3 CBA3YOLMX CroeB

5.3.6.2 Mexagy nuHuamMu WnaHrokabens pacnonoXeHbl NPoKnaaky (3anonHuTenu) 4ns NosbILUEHUs co-
npotueneHus ISU sosgencTeuio pasgasnuBaronx Harpy3ok. KOHCTPYKLUMSA MOKpbITa 3alUTHON HapyXXHOM
obornoykon. B HEKOTOpPLIX criyyasax Mexay ynpasnsowuMm NUHUSMU U HapyXHon obonoukon fobasnsercs
Crou CnupanbHOro UNU CUHycouaanbHOrO apMuMpoBaHUs. OTOT CrOI MoBbIAeT COOTHOLWEHUe macca-ava-
MeTp ISU, 4To CHMXKaEeT AUHaMUYECKUE NepeMeLLeHns, MUHUMU3UPYS TEM cCaMbiM BO3MOXHOCTb B3auMmogei-
CTBUSA C ApYyruMu parisepamu. STOT CNOM Takke 3alimLLaeT ynpasnsaoLwme NMHUN OT BHELLHEro NOBPEXASHUS.

5.3.7 MHorokaHarnbHble KOHCTPYKLUU

5.3.7.1 KoHuenuMsa MHOrokaHanbHOCTU NpeaycMmaTpuBaeT coequHEHNe HeCKONbKUX TMbkux Tpyo n/unu
KOMMOHEHTOB LUnaHrokabens B eguHyto KOHCTPYKUMIO, CHUKasi Takum obpasom uucno TpybonposBogos npu
obycTpoicTBe MECTOPOXAEHUS U, Yncro |-oB6pasHbix u J-oBpasHbix Tpy6. Ha pucyHke 9 nokasaHbl HeKoTopble
npyYMepbl MHOrOKaHarsbHbIX KOHCTPYKLUWIA WnaHrokabens.

5.3.7.2 NpoeKTupoBaHne MHOrokaHanbHO KOHCTPYKLUK

5.3.7.2.1 Hanbonee uenecoobpasHoit (hopMOil MHOroKaHanbHOM KOHCTPYKLUMU SBNSIETCS Kpyrnoe rno-
nepeyHoe ceyeHue, NOCKorbKy 3To obecneunBaeT onTUMarnbHble rMapoAUHAMUYECKME XapaKTEPUCTUKK, -
heKTUBHOE UCMONb30BaHNE NPOCTPaHCTBA 1 yAobHOe MaHUNyNUpoBaHue Npu yKnagke v U3sneyeHuu.

5.3.7.2.2 PekoMmeHAOyeTCs MaKkcMMarnbHOe UCMOoNb3oBaHWe CTaHAapTHbIX KOMMOHEHTOB (rmMbkux Tpyb u
wnaHrokabenemn).

5.3.7.2.3 BHyTpeHHUE KOMMOHEHTbI, B 3aBUCUMOCTU OT TEXHOMOrMU U3IrOTOBMEHUS, MO BO3MOXHOCTU
obecneynBaloT OCEeBYH HeCyLUy CrocoBHOCTb KOHCTpyKumu. OceBas Hecyllas crnocobHOCTb MOXET ObiTb
obecrneyeHa apmupyowmmm cnosamu. CrneayeTt oLeHUTb CTabunbHOCTb KOHCTPYKUMU (pasnuyHble YANUHEHUS
KOMIMOHEHTOB) U BanaHCUpPOBKY Ha KpyYeHMe MHOroKaHanbHOM KOHCTPYKLUMM B PasfUYHbIX YCIOBUAX Harpyke-
HUA (pasHble YPOBHU AaBneHus u narmba).

5.3.7.2.4 ConpoTtuBneHue Ha pasgasnuBaHue MHOroKaHanbHOW KOHCTPYKUMM OOMKHO obecneuusatb
NPUMEHEHME Pa3nNUYHbIX CNocoboB yKNaaKku.

5.3.7.2.5 MakcumanbHbI HapyXHbI AnaMeTp OrpaHUYnBaETCA TEXHUYECKUMU XapaKTepucTukamm aKc-
TPY3MOHHOrO NpoLecca U3roTOBMEHUSA Hapy>KHOWM 0BONOYKM.

13
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1 — cuNoBON 3NeKTpuyeckun Kabenb, 2 — HapyxHaa obonouyka;, 3 — neHTa, 4 — HapyxHaa obonouyka Tpybbl, 5 — apmupyroumn
cnow, paboraoupin Ha pacTaxeHue, 6 — BHYTPEHHUM apMUpYIOLLWUA Crnow, paboralowmn Ha pacTaXeHue, 7 — apMUPYHOLLIMIA Crow,
obecneunBaroLLMit CTOMKOCTb K 1aBNeHuto; 8 — BHY TPeHHARA 00onoyka, paborailas nogaasneHnem, 9— kapkac; 10— kabens nepegauun
ANEKTPUYECKUX CUrHanoB; 171 — 3anonHutens, 12 — onTudeckui kabens, 13 — rugpaenuueckun Wwnadr, 74 — npoTMBOU3HOCHAA NeHTa

PucyHok 8 — CxemaTundHoe npegcrasneHune tunosoro 1ISU

a) Mpumep 12

14
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c) Mpumep 3¢ 9

A — 3anonHuTens

@ NluHeltHas macca, 6es 3anonHeHus 181 kr/M; MUHUManbHbIV paguyc uaruba 2,4 M.
b NuHeltHas macca, 6e3 3anonHerua 201 Kr/M; MUHUMANbHbBINA paawuyc narmnba 2,5 m.
¢ IluHeliHas macca, 6e3 3anonHennsa 249 kr/m; MUHUManbHbIV paguyc nsrnba 2,9 M.
d lLInaHrokabens.

PucyHok 9 — Mpumepbl MHOrokaHarnbHbiX KOHCTPYKLUWIA WnaHrokabens

5.3.7.2.6 Ocoboe BHUMaHue crnieayeT yaensaTe MUHUMU3ALUN KPYTALMX Harpy3oK, BO3HUKaKLWKX B OT-
AenbHbIX KOMMOHEHTaX BO BPeMs HaMOTKW.

5.3.7.2.7 PekoMmeHayeTCa UCMOMNb30BaTb CUMMETPUYHYHO KOHCTPYKUMIO, YTOBbI obecneuynTb pasHoMep-
HOCTb MEeXaHWYECKUX CBOWCTB U NpeaynpeanTb U3MeHEHUe KOHdUrypaumm KOHCTPYKUMM nog Bo3gencTenemM
OVHaMUYeCKMX Harpys3ok.

5.3.7.3 KoHueBas 3agenka MHOrokaHanbHOM KOHCTPYKLUUU OBbIYHO UCNONb3YeT CTaH4apTHbIE KOHLEeBbIe
huUTUHrKM, obbeguHeHHbIe KOpoBUaTON KOHCTPYKUUEN.

5.4 BcnomorarenbHoe obopyaoBaHue

5.4.1 O6wme cBegeHus

BcnomorartensHoe obopyaoBaHue ans cuctem rubkux Tpybonposoaos npusoantca B 5.4.2—5.4.9.

5.4.2 YctpowncTBa gns orpaHu4yeHus usrmba

5.4.2.1 Ha pucyHke 70 nokasaHbl 4Ba TMNa LWMPOKO UCMNONb3yeMOoro YCTPOUCTBa ANS OrpaHUYeHus nuaru-
6a: 3neMeHTbl XXeCTKOCTH Ha n3rub n pactpybbl. TPETbUM TUNOM SBNSETCA OrpaHuMuMTENb U3rnba. SnemMeHTbl
YKECTKOCTU Ha u3runb u pacTpybbl, Kak NpasBunio, UCNonb3yrTCs B AUHaMUYeckux ycnosuax. OgHako oHu Takke
MOTyT UCMOMb30BaTLCH U B YCINOBUSIX CTAaTUYECKOrO NpuUMeHeHus. MNpumepomM nocrnegHero ABnseTca UCnonb-
30BaHMWe 3MEMEHTOB XECTKOCTU Ha U3rnb Ha BblKMAHbLIX Tpybonposoaax Ana npegynpexaeHus nepernbos y
KOHUEBbIX (PUTUHIOB B NpoLecce YKNagku.
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1 — noHTOH; 2 — l-obpasHan Tpyba; 3 — pacTpyb; 4 — rmbkuit panaep; 5 — 3NeMeHT XeCTKOCTH Ha uarnb

PucyHok 10 — YcTpoiicTBa Ans orpaHuyesus usmba

YcTponcTea Ans orpaHuyeHus usrnba cnegyet NpoeKkTupoBaTh Takum obpasom, YTobbl He gonycTUTh
ua3rnd Tpybbl Ha pacCcTOSHUM OT KOHLUEBOro huTUHra, pasHoM npumepHo ogHomy OD. [lanee gonyckaeTtcs no-
CTENeHHoe yBenuyeHue n3rmba ¢ NnaBHbIM U3MEHEHNEM U3rMBalOLLEro MOMEHTA B Npegenax orpaHuyeHuin
no kputepuio MBR.

5.4.2.2 B Tpyb6ax MHOroCroMHOM CTPYKTYpbl CO CBA3YIOLUMU CMOSAMU YCTPOUCTBA ANSA OrpaHUYeHUs
usrnba MoryT ObiTb BbINOMHEHbI B COCTaBe KOHCTPyKUuu Tpybbl. 3To obecneunsBaeTca aKCTpyaupoBaHueM
WU HaMOTKOW AOMONHUTENBHBLIX CIOEB 3nacToMepa U 3aTeM OTBEPXKAEHUEM CTPYKTYpb! Ans hopMUpoBaHUS
€VHOW KOHCTPYKLMU YCTPOMUCTBA OrpaHuyeHus naruba n Tpyooi.

5.4.3 OrpaHnuyurtenu nsrmba

5.4.3.1 OrpanuuuTtenu narnba npegHasHadyeHbl AnA TOro, YTobbl MEXAHUYECKU YaAepXuBaTb U3rud rmbkon
Tpybbl B npeaenax gonyctumoro MBR, 1 B HacTosiLee BpeMsA UCMONb3YHOTCS TONMbKO B CTAaTUYECKUX YCINOBUAX
npumeHeHus. MNpumep orpaHuduTens usruba nokasaH Ha pucyHke 171. OrpaHuuuTenu nsrnba Ucnonb3yrTCA
Ansa yaepxxusaHus csoboaHoro nponeta rubkont Tpybbl B MecTax, rae cyLecTsyeT BO3MOXHOCTb NoBpexaeHUs
KOHCTpyKUun Tpybbl B pesynsrarte neperudba. Tunosor obnacTbio NpUMEHEHUS ABMATCA COeQUHEHUS YCTbe-
BOW apMartypbl, Bbixoab! J-0BpasHbix TPyD 1 nepexoaHunku xecTtkux Tpyb. OrpaHnuutenu Takke gonyckaeTcs
ucnonb3oBaThb AN NpeaynpexaeHusi nepermbos BO BPeMs YKMaaku.

5.4.3.2 OrpaHuuuTenb COCTOUT U3 CBSA3AHHbIX APYr C APYrOM pasbeMHbIX KOMeL, KOTOpble CKpennaTes
BMecCTe BOKpYyr TpyObl Takum obpasom, 4Tobbl He OKasblBaTb HUKAKOro Bo3gencTsusa Ha Tpyby Ao Tex nop,
noka He ByaeT QOCTUrHYT 3agaHHbIN paguyc uaruba, npyu KOTOPOM OHU BriockupytoTcs. HepasbeMHble Konbua
[ONYyCTUMbI B CryYasx, €Crv orpaHuumnTENb ycTaHaBnmMBaeTcs A0 KOHLUEBOro doutuHra. brnokvposka orpaHmumn-
Tensi He AonyckaeT ganbHelnwero naruba Tpyobl, U 4ONONHUTENbHbIE HArPy3KU BOCNPUHUMAET OrpaHuumTENb
usrnba. Cnegyet yaensitb ocoboe BHUMaHue ToMy, YTobbl BriokupoBKa Konew, He nospexaana Hapy»kHyr 060-
TIOYKY TpYObl, T.€. B KOHCTPYKUUWN OrpaHUuUTENS JOIMKHA ObiTh rnagkas onopa 6e3 ocTpbiX KPOMOK.
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a) OrpaHuuuTtenu usrnba, nokpoieawoLme rubkyro Tpyoy
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b) OrpaHuunTens usruba B nonoxeHUn GNOKUPOBKM ¢) Bup cboky
1 — KOHUeBOW (OUTUHT, 2— onopHaa Mydra; 3 — orpaHmunTens uarnba
PucyHok 11 — Cxema orpanuumTens nsmba

5.4.3.3 SnemeHTbl orpaHuunTena usruba mMoryT ObiTb U3rOTOBMEHbI U3 MeTannMyeckux martepuanos,
YCTONYMBBIX K MON3y4YecTn 31acTOMEPOB UM apMUPOBAHHOIO cTeknonnacTuka. Cnegyet obecneunTs, YTOGbI
BCE MaTepuanbl oToupanucb ANs 3aAaHHbIX YCNOBUI OKpYyXKatoLen cpeabl U UMenu SOCTaTOMHYHO KOppOo3u-
OHHYO CTONKOCTb.

5.4.4 CoeguHutenu

5.4.4.1 KOHCTPYKUUS KOHLEBbIX PUTUHIOB rmbKkux Tpy6b No3BoNsieT UCnonb3oBaTh pasfuiHble KOHLEBbIe
coeauHUTENU, Takue Kak 6onTosble dnaHLubl, 6yrenbHble coeguHeHNs 1 prupMeHHble coeanHuTeny. CoeauHu-
Tenu obbIYHO NPUBAPUBAIOT K KOHLUEBOMY (hUTUHTY A0 noacoeauHeHus K rmbkon Tpybe nubo narotasnuearot
KaK HEOTBbEMITEMYIO YacTb KOHLEBOro OUTUHIA.

5.4.4.2 Tubkasa Tpyba n KOHUEBOW (PUTUHI TaKXKe MOryT COeAUHSTLCS HEMOCPEACTBEHHO CO CTarbHOMU
Tpybon, Hanpumep, ¢ noMoLlbo cBapkn. OgHako ecrnn KOHUEeBOW OUTUHT YKe coeguHeH ¢ rmbkon Tpybon,
CBapHOW LUOB He crneayeT BbINOMHATL B HEMOCPeACTBEHHOM BnM3ocTu OT KOHUeBoro utuHra (NpumepHo
ot 0,5 go 0,8 M), NockonbKy U3BbITOYHBIA Harpes KOHLEBOro (hUTUHra MOXET OKa3blBaTb HeraTUBHOE BNUsHUE
Ha 3ajenKky Crioes Unn ynmoTHEeHUs.

5.4.4.3 B gyHamMuyecknx ycrnosusax NpUMEHEHUs pans3epoB, rae aBapuiiHoe pasbefuHeHue sABnseT-
cA 3KcnnyaTtauuMoHHbIM TpeboBaHueM, B KayecTBe coeauHuUTeneln AOonycKaeTcs MCnonb3oBaTb CUCTEMbI
BbICTPOro oTcoeanHeHns 1 BbicTpopasbeMHble coeauHeHuss. Ha pucyHke 12 npuBegeH npumep cucTembl
BbicTporo otcoeguHeHnss. OCHOBHbIMU XapakTepUCTUKaMm CUCTEM aBapUMHOIO pasbeAuHeHNsA 06bIYHO siB-
NsTCA cnegyowme:

- oTceKaroLasn Waposas apmaTtypa B BEpXHEN U HUXKHEW NOMOBUHAX KOHCTPYKLUWK;

- BO3MOXHOCTb pasbeauHEHUS NPU NOSHbIX NPOEKTHBIX Harpy3kax v BHYTPEHHEM AaBleHuu;

- MUHUMarbHbIN pasMep U Macca KOHCTPYKLUMU;

- MOMTHOMPOXOAHON KaHan Ans BbINOnMHeHUsA paboT ¢ ncnonb3oBaHUEM BHY TPUTPYBHOro MHCTPYMEHTa;

- repMeTu4yHoe coeuHeHue ¢ nepBUYHbBIMU TOPLEBLIMU FEPMETUIMPYIOLLUMU YNNOTHEHUSAMU, NO3BO-
nsoLlee He AonyckaTb NOBPEXAEHUA YNNOTHEHUI BO BpEMS pasbeavHEHUS/NMOBTOPHOIO COEANHEHUSA U NMpU
OVHaMUYecKux Harpyskax;

- LWWapoBas apMaTtypa CBsidaHa C pasbeauHALWMM MEXaHU3MOM Ana obecneyeHns 3akpbiTUs Npu pasb-
equHeHUn (MoxeT TpeboBaTbCs He AN BCEX YCNOBUA NPUMEHEHUS);
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- YNpoLLEeHHasi OrNopHasi KOHCTPYKUMA (Hanpasnsaowme ycTpoicTsea), obecneunsaroLlas NpocToe n Ha-
OEXHOe MOBTOPHOE COeaNHEHME;

- BO3MOXXHOCTb NpOoBeAEHUA NepPUOANYECKNX UCTIbITAHUIN pasbeauHSIOLLEro MexaHu3ma 6e3 paccTbiKoB-
Ku pansepa unv paspyLleHns nepBudHbIX YNIOTHEHUI (UMK, eCnn 3TO NPaKTUYECKN HEeOCyLLIeCTBUMO, NoTpe-
OyeTca ansTepHaTMBHas npoleaypa UCMbITaHWI, BKMOYaoLWas NoBTOPHOE UCTbITAHWE NMEPBUYHbBIX YNNOTHe-
HWI Nocrne NOBTOPHOro COEANHEHUS).
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1 — BepxHAA WapoBas 3anopHana apmatypa, 2 — OfnopHaA KOHCTPYKLUUA, 3 — YCTPOMCTBO aBapunHOMO pasbeAUHEHUA, 4 — HWKHAA
LwapoBas 3anopHas apMatypa; 5 — CTbIKOBOYHbIV (hnaHel pansepa; 6 — BHyTpeHHARA obonouka, pabotatoulan noa AaBneHueM;
7 — nepBuYHOE YNNOTHEeHWe,; 8 — NpUBOAbI LLAPOBOW 3anopHOM apMartyphbi; 9 — CTbIKOBOUYHbLIV (hnaHeL, XecTkoro Tpybonposoga

PucyHok 12 — lNMpumep cuctembl BbICTPOro oTCOEANHEHUA

5.4.4.4 B cucteme pasbeanHeHUS MOXET ObiTb YCTaHOBNEHa apMaTtypa aBapuHOro 3akpbiTUSA Ha OQHOM
unu obeunx cTopoHax conpsikeHusi. BoamMoxHbl cnyyau, Korga oTcyTcTByeT NOTPpeBHOCTL B Takol apmartype.
BaxHble dakTopbl, KOTOpble HEOBXOAMMO paccMmaTpuBaTh Npy NPUHATUMN pelueHust 06 ycTaHoBKe apMaTypb!
aBapUNHOIO 3aKpbITUSA, BKIKOYAIOT:

- TPaHcnopTUpyeMbin dnoug,;

- PUCK pasbegUHEHUS;

- 3Konoruyeckue akTopsbl;

- BEPXHIOIO 3aMnopHYyo apmartypy.

5.4.5 Cucrtembl ¢ nogBogHbLIM Oyem/apkomn

5.4.5.1 Cuctembl ¢ nogsoaHbIM Byem/apkor UCnonb3yTca AN co3aaHus S-obpasHoin KoHdUrypauum
pavsepa, BKIoYas nnasHyo, KPYTYO U 06paTHyro KoHdurypauum. CuctemMsl oBbl4HO COCTOAT U3 OQHOIO UNn
HeCcKonbKkux 6rokoB MNaByyecT, yAEpPKMBAEMbIX CTarlbHOW KOHCTPYKUUEN, Ha KOTOPOW pacrnonoXeHbl OT-
OenbHble xenoba (apku) ans kaxgoro pansepa. Ha pucyHke 13 nokasaHbl TUMOBbIE CUCTEMbI NMOABOAHbIX
Oyes/apok. Bnoku nnasyyecTu MoryT npeacTasnsaTb cobon NMbo cTanbHbie eMKOCTU, NMMB0 ObiTb U3rOTOBMNEHbI
13 Moaynen CUHTaKTUYECKOW MNeHbI.
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a) BapuaHT 1 — cnapeHHble byn

3
b) Bapuant 2 — otaensHbii Gyin
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c) BapuaHT 3 — cTauvoHapHbIi apOYHbIV NTOXKEMEHT

71— Oyn; 2 — NOXEMEHTbI; 3 — MeCTO KpenneHua HaTAXHOM cBA3u, 4 — pausepbl; 5 — Oyn; 6 — xoMyT pansepa; 7 — rubkui pansep;
8 — apoyHble NOXeMeHTbl; 9 — ONnopHaA KOHCTPYKUMA

MpumeuaHune — Byu MoryT npeacTaensTb coboi cTanbHble eMKOCTM UMW KOHCTPYKL MU U3 CUHTaKTUMECKOW MeHb.

PucyHok 13 — Tunosbie cucTembl NoABOAHbIX 6yes/apok

5.4.5.2 S-obpasHasa KoHcurypauusa paisepa, B anbTepHaTUBHOM BapuaHTe, MOXeT ObiTb co3gaHa 3a
CYEeT UCMOoNb30oBaHUA 3aKpenneHHOoN onopbl BMecTo nnasyyero 6ys [cM. pucyHok 13 ¢)].

5.4.5.3 Cuctema c noasoaHbIM ByemM/apoyHbIM NTOXKEMEHTOM YAEPKUBAETCHA HA MECTE OCHOBaHUEM pait-
3epa, C KOTOpbIM OHa CoeMHEHA C UCMONb30BaHUEM HaTAXHbIX CBA3eN (NnasHasa S), unu mbkumu parsepamm
(kpyTas S). Cuctembl ¢ NoaBOAHBIM ByeM/apoyHbIM NOXKEMEHTOM OBbIYHO NPOEKTUPYIOTCA ANS NoaaepKaHus
OT ABYX 40 LUeCTN pan3epoB, OQHAKO 3TO YUCIIO TEOPETUYECKU HE orpaHudeHo. Paiisepbl dukcupyoTes Ha
apPOYHOM FTOXKEMEHTE.

5.4.6 Mogynu nnasy4ecTu

5.4.6.1 Moaynu nnasy4yecT UCNOMb3YKTCH ANA CO34aHusa BONMHOOOpasHbiX KOHUrypauui pansepa (nnas-
HOW, KpyTOW U rnbkon). Ha pucyHke 74 npepcraeneH npumep TMNOBOrO MOAYNs nnasyyecT. B 3aBucumocTy ot
nnasyyecTu u TpeboBaHui K YCTaHOBKe AR cO3aaHusa BONHOoBpasHo KoHdUrypaumm Heobxoaumo onpeaeneHHoe
yucno mMoaynen c pasmepamy (AnNuHa U AMameTp), Kak nNpasuno, B ABa-Tpu pasa npesbiwarowmmm OD Tpybbl.
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Yucno moagynei B Gonbluei CTeneHy onpenensieTcs Maccoil paisepa, rnybuHon norpyxeHus, TpeboBaHuamm kK
CMELLIEHMIO 1 BoNpocamu M3rotoeneHuns/obenyxmsanns. Moaynv 3akpennsoTces Ha paisepe MHAVBMAYanbHO, no-
3TOMY B KOHCTpYKUUM criegyeT obecneunts, YTobbl OHM He NepemMeLlanuch BAonb TpyObl UNK He noBpexaanu ee.
HekoTopble rubkve Tpybbl MHOrOCNONHOW CTPYKTYPbl CO CBS3YIOLUMMU COSIMU CHabXaroT BCTPOEHHbIMK 3M1acTo-
MEPHbIMU XOMYTaMy C ONpeaAeneHHbIM UHTEPBANOM Mo AnuHe TpyObl ANns yHUdUKauumM KpenneHns BcnoMorartenb-
Horo obopyaosaHus. Takve XOMyTbl, KaK NPaBWIO, U3roTaBNMBAIOT BMECTE C TPyOOoiA.
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1 — rmbkan Tpyba; 2 — Moaynk nnasydectu; 3 — xomyT, 4 — Bug cOoKy; 5 — nonepeuHoe ceyeHne
PucyHok 14 — lNMpumep TMNOBOro Mogyns nnasyvecTu

5.4.6.2 Mogynb nnaesyyecT 0ObIYHO BKNIOYAET BHYTPEHHUA XOMYT U 3fIEMEHT NnaByyecTu U3 CUHTaK-
TUYeckon neHbl. MNMonumepHasn obonouka (Hanpumep, nonuypetaHosas) obecneumsaeT 3aluTy OT yAapoB U
abpasusHoro Bo3gencTeuns. BHYTpeHHUI XOMYT 3akpennsaeTca 6ontamu HenocpeacTBEHHO Ha rmbkon Tpybe,
3MEMEHT NnaByyecTy pacnonaraeTcsa BOKpPYr XoMyTa. SneMeHT nnasyyecTu 06bIYHO COCTOUT U3 ABYX YacTeun,
KOTOpble HageXHO COeQUHRATCA Apyr ¢ ApyroM. MNOTHOCTb CUHTaKTUYECKON MeHbl nogbupaeTcs ¢ yyeTom
3afjaHHoI rNy6uHbI NOTPYXXEHUS U cpoka cnys6bl. OBbIUHO NMOTHOCTL cocTasnseT 350 kr/m3.

5.4.7 XomyThbI

5.4.7.1 MNMpu ucnonb3oBaHuu rmbkMx Tpy6 XoMyTbl AOMYycKaeTcs UCMonNb3oBaTh ANS NPUCOEAUHEHUS K
Tpybe BcnomMoraTtenbHoro obopyaoBaHus, Takux Kak MOAynv Niasy4yecTy, NOABOAHBIE apKu, HATAXHbIE CBA3U
N orpaHuuuTenu usrmba. Kpome Toro, XomyTbl BO3MOXHO WUCMONb3OBaThb ANS B3aUMHOrO 3aKpenneHus He-
CKONbKUX TPy6, Hanpumep cBA30K Tpybonposogos (CM. pucyHok 715). OCHOBHbIM KOMMOHEHTOM XOMYTOB CBS-
30K TPyOOonpoBOAOB SABMNSETCS PacrnopHoe YCTPOMUCTBO UMM KOPMYC, KOTOPbIA MOXET COCTOATb U3 ABYX Mnony-
cekuui. Ha kopnyce umeroTcs LnuHgpuyeckue yrnybneHus, B KOTopble YCTaHaBNMBAOTCS OTAEMNbHbIE NUHUN
TpybonpoBogos. Y3en cobupaeTcs ¢ NomoLbo 6oNTOB UMM KOMMNeKTa KonbLUEeBbIX CTSXeK. B kayecTse anb-
TepHaTUBbl ANs CTAUMOHapPHO pasmellaeMbiX CBA30OK TPYyOONpPOBOAOB AOMYCKAETCA UCMONb3oBaTh CTSKHbIE
PEMHU, KOTOopble HEO6X0AMMbI TONMBKO Ha NEPUOL MOHTaXa.
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1 — xoMyT pansepa; 2 — Bug cnepeau; 3 — Bug cboky

PucyHok 15 — Mpumep xomyTa Ans KpenneHus CBA3KU MOKux paisepos

5.4.7.2 CnepnyeT He gonyckaTb U3BbITOYHOrO KOHTAKTHOro AasrneHus. Ecnu Heo6xoaumMo BbICOKOE KOH-
TakTHOE AaBfeHue, YCTaHaBMUBAKT 3aLUUTHBIA KOXYX ANs pacnpeneneHus npuknagbiBaeMout Harpysku.
Cnepyet Takke obecneuntb, YTOBbl B KOHCTPYKLMU XOMyTa OTCYTCTBOBaNM OCTPble KPOMKU, KOTOpPbIE MOryT
NPUBECTU K NoKanbHbIM nepermbam Tpyobl.

5.4.8 OcHoBaHua Ana pan3sepa u HaTAXHbIX CBA3eun

5.4.8.1 OcHoBaHusA paiisepa UCrnonb3yTCs ANS coequHeHns rmbKux par3epos ¢ BbIKUAHbIMU Tpybonpo-
BOAaMU, a TaKkke MoryT 6biTb HeobxoanMbl AN yaepKaHusa cUcTeM ¢ NoasoaHbIM Byem/apkon (KoHdurypauus
kpyTas S). OcHOBaHUA ANsi HATSXKHbIX CBS3EW UCMONb3YIOTCA TONMbKO ANs KPEnneHUss CUCTEM C NOABOAHbLIM
Byem/apkoi (KoHurypauums nnasHas S).

5.4.8.2 OcHoBaHueM pansepa MOXeT bbiTb rpaBUTaLMOHHAs KOHCTPYKUUS, CBallHas KOHCTPYKUUSA Unu
BaKyyMHasi/skopHas nnuta. Beibop rpaBMTauMOHHON UNU CBAMHOM KOHCTPYKUUM 3aBUCUT OT AEUCTBYHOLLUX
Harpy3oK U COoCTosiHUA rpyHTa. Ha pucyHke 716 nokasaHa TunoBas KOHCTPYKUUSA OCHOBaHUA pausepa. B ka-
yecTBe anbTepHaTuBbl rnbkasn Tpyba MOXET ObiTb COeAVHEHA HaNpPAMYIO C MaHUGONbLAOM U B 3TOM cnyyae
MaHudonba ByaeT ABNATLCA OCHOBaHUEM paisepa.

5.4.9 KoHcTpyKUuuM NoaBelLMBaHuA pansepa

5.4.9.1 BepxHee coeguHeHue rubkoro pansepa gonyckaeTcs nogselumsaTb Ha ONMOPHOM KOHCTPYKUMU
(Hanpumep, Ha Nnatdopme, TaHKepPE UNK NOMYNOrpyXHON NNatdopMe) Kak CHapyXu, Tak U BHYTpU.

Kak npasuno, rubkuin pansep npotarnsaetcs yepes |-obpasHyo TpyOy v noaselunBaeTcs B BEpXHEWU
yactu |-o6pasHon TpyObl Ha BHYTPEHHEM COoeauHeHUU (CM. pUcyHok 17).

B 3aBMCUMOCTU OT KOHCTPYKUUWN MogBelunBaHua rmbkoro pansepa OTMYaTCA Harpysku: BHYTpPeHHee
coeauHeHne BOCTPUHUMAET TOMbKO OCEBblE Harpy3ku, a BHELLUHEE COeAVHEHUE MOABEPraeTca OCeBbIM, U3-
rmbaroLmm 1 cpesarLumm/nonepeyHbiM Harpy3kam.

5.4.9.2 OCHOBHbIMU OrpaHNUYEHUAMU NPU NPOEKTUPOBaHUM KOHCTPYKLMU NoLBelunBaHus pansepa asns-
OTCS OrpaHUMEHUs] MO Harpy3ke, NPOCTPAHCTBEHHbIE OrpaHuyYeHus U TpeboBaHus Kk TpybHOM BCTaBke.
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1 — TouKM nogcoeamHeHnsa rmbkoro pansepa; 2 — TpybHble BCTaBkM ANA NOACOeANHEeHNA BbIKMAHbIX TPYOONpOBOAOE;
3 — 6eToHHaA nnuTa

PucyHok 16 — lMpuMep TUNOBOI KOHCTPYKLUMK OCHOBaHUsA palisepa

1 — KOHTpOnbHOe oTBepcTUue; 2 — rmbkun pamnsep; 3 — Bepx nanydbl; 4 — BbINYCKHOM TPYOONpoBOA KONbLEBOro NPOCTPaHCTBA,
5 — KkpblilwKa; 6 — pasbeMHana nmmTa; 7 — 3auuTHoe orpaxaeHue; 8 — J-obpasHan Tpyba

PucyHok 17 — Mpumep TMNOBOW KOHCTPYKLUMM NoABeLuMBaHUsA paiisepa
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5.4.9.3 lNpu NpoeKTUpOBaHUM KOHCTPYKLUUU NOABELUNBAHUA ANS BHYTPEHHUX COEAUHEHUI creayeT yun-
TbiBaTb BEC panaepa BHyTpu |-obpasHoi TpyObl.

5.4.9.4 Kputuueckune Harpysku Ans HEKOTOPbIX KOHCTPYKUUI NoaBelunBaHns BO3HUKAOT BO BPEMS MOH-
Taxa npu emsieusaHuu aubkoeo patisepa 8 I-obpasHyro mpyby.

5.4.9.5 Nepermb pansepa y ocHoBaHusA [-o6pasHoin TpyObl NnpefoTBpallaeTCsa UCTONb30BaHUEM YCTPON-
CTBa orpaHuyeHust narnba (3nNemMeHT XKeCTKOCTU Unum pactpyob).

5.4.9.6 OrpaHuunTenb KOHCTPYKTUBHO yaepxkuaetcs |-obpasHon Tpybor n MOXET co3gaBaTh 3Hauu-
TenbHble Harpy3ku Ha |-obpasHyto Tpyby, KOTOpYIO CriedyeT paccyuTbiBaTb Ha Takue Harpysku. STU Harpysku
MOTyT 3HaUUTENbHO YBENUUMBATLCA NPU UCMONb3OBaHUM KOPOTKUX TPYOHbIX BCTABOK (TaKUX, Kak Mexay ane-
MEHTOM YeCTKOCTU Ha u3rnb n ocHoBaHueM |-o6pasHoi TpyOhl), 1 3TO crneayeT NpUHUMaTL BO BHUMaHue npu
npoekTuposaHun |-obpasHbix Tpy6.

5.4.9.7 B HeKkoTOpbIX criyyasix K MOpCKou Boae, Haxogsuwencs B |-obpasHon Tpybe, gobasnsatot uHrmbu-
TOPb! KOPPO3UK, ANS Yero HeobXoANMO U30NUPOBaTL HUKHIOK YacTb |-obpasHon TpyObl, UTOObLI HEe JOoNYCTUTL
notepu uHrubutopa. Ecnu yenecoobpasHo, B KOHCTPYKLUM CUCTEMbI YCTAHOBKU U COEAUHEHUS paisepa crne-
ayet yuutbiBaTh TpeboBaHus K repMmeTusauum |-obpasHoi Tpybbl. Heobxoaumo nposepsTb COBMECTUMOCTb
MHMBuTOpa Koppo3umn B |-obpasHon Tpybe ¢ matepuanamm rubkon Tpybbl paiisepa.

6 MpoekTupoBaHue rmékoro Tpy6onpoeoaa

6.1 O6bwume cBegeHun

B pasgene 6 B 4ONOMNHEHUE K NOMOXEHUAM MO MPOEKTUPOBaHUID MMBKUX TpybonpoBoaoB U npoekmu-
poeaHuto ClN4, nanoxeHHbiM B FOCT P 59305, TOCT P 59306 n TOCT P 59309, npuseneHbl NonoXeHnsa no
cnegyroLwmMm Bonpocam:

a) NpoLecc NPOeKTUPOBaHUS;

b) pexumbl paspyLUeHus;

C) KpUTEPUM NPOEKTUPOBAHUSA;

d) Bo3gencTeus.

6.2 MNpouecc npoeKTupoBaHUs

6.2.1 Ycnosusi npumeHeHusi 2ubko2o mpybonposoda

6.2.1.1 MNpouecc NPoeKTUPOBAHNA 3aBUCUT OT YCINOBUM NPUMEHEHUS TPYDbl, UTO onpeaenseT pasnuuus
NPOLECcCoB NPOEKTUPOBaHUA ANA cneayowmx AByX TUNOBLIX YCNOBUA NPUMEHEHUS TMBKKUX Tpyo:

- CTaTUYECKOro YCroBus;

- AUHaMUYECKOro YCNoBUS.

6.2.1.2 lNpoekTupoBaHue rubkoro Tpybonposoga BbinonHswT B cootBerctBum ¢ NOCT P 59305,
[OCT P 59306, NOCT P 59309 1 nonoXeHusiMn HacTosiLero ctaHgapra.

6.2.2 NpoekTupoBaHue AN CTaTUYECKUX YCIIOBUM NMPUMEHeHUs

6.2.2.1 OcHOBHble 3Tanbl NPOEKTUPOBAHUA ANS CTaTUYECKUX YCMOBUIA NPUMEHeHNa rmbkux Tpyb npea-
cTaBrneHbl 6rok-cxemMom Ha pucyHke 18:

- atan 1 — sbibop maTepuanos;

- 3Tan 2 — NpoeKTUpoBaHWe KOHMUrypaLmm nonepeyHoro ceYeHus;

- aTan 3 — NpoeKTUpoBaHUE KOHMUIypaLum CUCTEMbI;

- a1an 4 — pgeTtanbHoe NPOeKTUPOBaHWE U pacyeT cpoka Ccnyxbbl;

- 3Tan 5 — nNpoeKkTupoBaHWe MOHTaXHbIX paboT.

6.2.2.2 Ha atane 1 BbINOMHSAOT BbIOOP MaTepuanos C yYeTOM BHyTPeHHeN cpeabl, (hyHKUMOHaNbHbIX Tpebo-
BaHWI 1 XapaKkTepucTuK Matepuanos. BblbupaioT marepuanbl, COBMECTUMbIE C TPAHCNOPTUPYEMbIM hrrona0oM.

6.2.2.3 Ha atane 2 BblbupatoT KOHMUrypauuo nonepeyHoro cevyeHusa n pasmepbl ¢ y4eToM (hyHKLUMO-
HanbHbIX TpeboBaHui Kk Tpybe U HakonneHHoro onbiTa Mo BblGOpy CTPYKTYpbl crnoeB. NpoekTHble pacyeTbl
NMOMNepPeYHOro CeYeHuss 1 NPOBEPKU OBbIYHO BbINOMHAET U3rOTOBUTEND C UCMNOMb30BaHUEM COOTBETCTBYIOLLEro
nporpamMmmHoro obecneyeHus, KOTOpoe NPOLUO Banuaauuio AaHHBIMU UCTIbITAHWUNA.

6.2.2.4 3tan 3 npegycmaTpusaeT BblGop KOHuUrypaumm cuctembl. B cnyyae BbikugHoro Tpybonposoga
3Ta 3afaya 06bIYHO He BbI3bIBAET 3aTPYAHEHMUI; OCNOXHEHUA 0ObIYHO BO3HUKAIOT NpU NPOEKTUPOBAHUMN KOH-
LeBbIX Cekuuin u cobnogeHnn TpeboBaHuin K onpeaeneHnto BHELWHUX rpaHnL, 30Hbl OTHOCUTENBHOIO Nnepeme-
weHusi. OQHaKo B HEKOTOPbIX CUTyaUuaX TpeboBaHWs K NPOeKTUPOBaHUIO MOTY T ONpeaensTbCs pesynsrataMmu
TEPMUYECKOro aHanuaa, NoTepu yCTOMYUBOCTU U aHanusa ctabunbHocTu.
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BapuanTel BoiGopa marepuanos,
yHKUMOHaNbHbIe TpeGosaHus, Buibop matepuanos Oran 1 - ebiIBop
BHYTPEHHAR cpena marepvana

BuiGop pasmepos nonepeyHoro
CeveHuA
BapuanTs! BbIGOpa CTPYKTYpb!
JNoknbHbIA aHanus Tpybbl
3ran 2 - npoeKTupoBaHue
DyHKUMOHaNbHbIEe Tpeb( KOHMrypauum
Y KPUTEPUM NPOEKTUPOBAHUA nonepesHoro
Orser HET CeHons
/ Orser 1A
Bbibop napamerpos KoHdUrypaumm
PyxoBoasiuve ykasaHusa, onbiT TpyGbt

‘

(=

Crarudeckmin oBwmi 1 nokanbHbii
aHanua

Ciysewon X HATpY30K 3ran 3 —~ npoexTupoBaHue

¥ KDMTEpUY NPOEKTUPOBAHUA
KOHpMrypaumv
cUcTembl
MNpoekTuposaHue KOHpUrypaumm
DyHKUMOHANbHBIE TPeBOBaHUA, INOMEHTOB XKECTKOCTH, SaLLUTLI
OT KOppo3auK, obecnedeHre
TpeboBaHUA K MOHUTOPUHTY s
]
MpoBepka cpoka cnyxGib!
T crap:n:lo) cmm; Y. 3Jran 4 - peransHoe
IKCNMYaTALUMOHHbIX XaPaKTEPUCTUK npo:x‘r)uap;:?me
W KDUTEPUM NPOBKTUPOBAHWUSA,
CIyMau YCTanoCTHOM Harpy3iv Cpok cnyx6el HET cpoka cnyxGbi
Cpok cnyx6ut [IA
MNpoeKkTnpoBaHue/BuiGop CUCTEMBI

MOHTaxa (CyaHo, 06opyAac
[laHHble 0 MOHTaxe, METO/10110MUsA, BpeMA roaa)
PYKOBOAALLME YKA3aHMA, ONbIT 1]
OBLMi 1 NOKanbHLIA aHanua
MOHTaxa

MOHTaX NpakTU4eckn
HEOCYLeCTBUM

3ran 5 - npoexTupoBaHue

Cny4au Harpy3oKk Npu MOHTaxe
MOHTaXHbIX pabot

¥ KpUTEpUM

MOHTaxX npakTu4ecku
OCyLIecTBUM

TexHU4ecKun NpoeKkT
AMHaMWYECKOro paisepa

PucyHok 18 — Bnok-cxema OCHOBHbIX 3TanoB NPOeKTUPOBaHUA ONA CTaTU4eCckux ycrnosum

6.2.2.5 3T1an 4 sknNoYaeT geTanbHoe NPoeKTUpoBaHue BCrnoMoraTenbHoro o6opyaoBaHns 1 3awmuTsl OT
Koppo3uun. Ha aTom aTane Takke BbINOMHSAETCS OLeHKa cpoka cry»6bl Tpybbl U KOMNOHEHTOB.

6.2.2.6 3Ttan 5 3aeBepLuaeT NpoLEece NPOeKTUPOBaHUS U COOAEPXKUT BbIGOP U NPOEKTUpOBaHNE CUCTEMbI
MOHTa)a, BKnoyas cyaHo, obopynosaHue, METOAONOMMIO U YCIOBUA OKpyXatoLen cpeabl. 31an 5, kak npa-
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BWIO, UMEET peLlatoLLee 3HaYeHne Ans KOHCTPYKLUUM NpUMeHsemMoin rmbkow TpyObl, noaTomMy LenecoobpasHo
BbINOMHATb NPeABapUTENbHbIA aHanNU3 TEXHUYECKNX peLleHuin TMbkux TpybonpoBoaoBs Ha aTane npeanpoekT-
HbIX pabor.

6.2.3 MpoekTupoBaHue AN UHAMUYECKUX YCNOBUN NMPUMEHEHUs

6.2.3.1 lNpoeKkTupoBaHue Ans ANHAMUYECKUX YCITOBUMA NPUMEHEHUA COCTOUT U3 CrEAYOLWNX OCHOBHbIX
aTanoB Ha pucyHke 19:

- atan 1 — BbIbop maTepuanos;

- 3Tan 2 — NpoeKTUpoBaHUE KOHMUIypaLuum nonepeyHoro CeYeHus;

- aTan 3 — NpoeKTUpoBaHUE KOHMUIypaLuum CUCTEMBbI;

- 3Tan 4 — gUHaMUYECKUIA aHanus U NPOEKTUPOBaHKE;

- aTan 5 — pgetanbHoe NPoEKTUPOBaHMNE U PaCUET CpoKa Crnyxbbl;

- aTan 6 — NpoeKTUpoBaHUE MOHTaXHbIX paboT.

6.2.3.2 Ha atane 1 BbinonHseTcs BbiOOp Matepuanos, Kak Ansa BblkMaHoro Tpybonposoaa, ¢ yyeTom
BHYTpeHHeln cpefbl (TpaHCnopTupyembl NpoAayKT), dyHKLMOHaNbHbIX TpeboBaHU U CBOUCTB MaTepuarnos.
B atom cnyyae BbiGupaoT matepuanbsl, COBMECTUMbIE C TPaHCNOPTUPYEMbIM OOMAOM U AUHAMUYECKUMU
YCroBUSMU NPUMEHEHUS rTMBKon TpyObl.

6.2.3.3 Ha atane 2 BbibupatoT KOHUrypauuo nonepeyHoro CeYeHns U pasamepbl, BbIMOMHAKT NPOEeKT-
Hble pacyeTbl U NPOBEPKU, TaKUE Xe, KaK ANA BblikugHoro Tpybonposoaa.

6.2.3.4 3tan 3 npegycmaTtpusaeT Bbibop KOHMUrypauum cuctemMbl. 3Ta 3agavda yunTtbiBaeT BbiOOp KOH-
durypauum TpyOsl. MpoekTrposaHme KoHMUrypaLum CUCTEMbI TaKke NpeaycMaTpuBaeT OLEeHKY NpUMEHEHUS
BCroMoraTensHoro obopyaoBaHus, Takoro Kak o6 beanHeHHbIE UNK pacnpeneneHHblie MOAYNY NNaByyYecTu.

6.2.3.5 3Ttan 4 npegycmaTtpusaeT AUHaMUYECKOoe NPOEKTUpPOBaHWe pansepa Unu pansepHor CUCTEMBI.
O6blYyHO 3TO MogpasyMeBaeT AMHAMUYECKUe XapaKTEPUCTUKU paisepa OTHOCUTENbHO KOMMIeKca BO3adew-
CTBYIOLMX PEXMMOB HarpyXeHus, onpegensemMbiX yHKUNOHaNbHbIMU Harpy3kamu, Harpyakamu oT Bo3aew-
CTBUSA OKpY>KatoLLiel cpeabl 1 CnyYariHbiMU Harpy3kamu Ha CUCTEMY.

6.2.3.6 3tan 5 BkNoYaeT geTanbHoe NPoeKTUpoBaHue BCrioMmoraTenbHoro obopyaoBaHns 1 3awmTsl OT
Koppo3uun. OLeHKY cpoka aKcnnyaTtauum Tpyobl U KOMMOHEHTOB TakKe BbINOMHAOT Ha 3Tane 5.

6.2.3.7 3t1an 6, npoeKTupoBaHue MOHTaXHbIX paboT, 3asepLuaeT nNpoLuecc NPOeKTUPOBaHUA U B OCHOB-
HOM COOTBETCTBYET aHarlorMyHoMy 3Tany NMpPOeKTUPOBaHUS AN CTAaTUYECKUX YCNOBUM NpuMmeHeHus. Cnox-
HOCTb CUCTEMbI, yCTaHaBNUBaEMOWN AN pan3epos, 0ObIYHO 3HAUMTENBHO BbILLE, YeM AN BbIKMAHOro Tpybo-
nposoga.

6.2.4 NpoeKkTupoBaHe KOHLEBbIX (PUTUHIOB

6.2.4.1 O6wue ceeneHus

[NpoekTnpoBaHne KOHUEBbIX PUTUHIOB AN r’MOKUX TpyO ABNSETCS KpUTUYECKU BaXKHbIM. Ha pucyHke 7
nokasaH TUMNoOBOW KOHLUEBOW (OUTUHT ANs rubkon TpyObl MHOFOCITOMHOW CTPYKTYpb! 6e3 caasytowwmx cnoes. [po-
eKTUpOBaHUe KOHUEeBOoro huTuHra AOMKHO cooTeeTcTBoBaTh TpebosaHuam FOCT P 59309 n FOCT P 59306.

6.2.4.2 Tnbkas Tpyba MHOrocrnonHom CTpykTypbl 6€3 CBA3YLWNX Cnoes

6.2.4.2.1 MNMpn NpOEKTUPOBaHUN KOHLUEBOro hutuHra ans rmbkux Tpy6 MHOrocrnoHou CTpYKTypbl 6e3
CBS3YIOLUMX CMOEB CrnegyeT yuyuTbiBaTb BO3MOXHbIE NoBpexaeHnsa Tpybbl. OcobeHHO akTyanbHbIMU ABNSAOT-
Cs BbICOKOE AaBneHune, rnybokoBoaHbIE YCNOBUSA U NOTEHUManbHas BO3MOXHOCTb BbITAMMBaHUS BHYTPEHHEN
obonoyku, paboTatoLLeit noa AaBneHneM, U3 BHYTPEHHEro ynnoTHeHus. Npu 3Tom LenecoobpasHo yuuTbiBaTh
cnepyoulee Knioyesble npobnemsi:

- noTepto nnacTudukaTopa 3 BHyTpeHHen obonouku, paboTawLen nog AaBneHuem;

- UBMEHEHUsI pa3mepoB 06OMNOYKM U3-3a NoTepu NNacTudmkaTopa u Apyrux SBrNeHun;

- KO3(PPULUEHT TPEHUS MEXAY YNIOTHEHUEM U CMEXHBIMU CIIOSMU;

- NON3y4YecTb U CHATUE HaNpsXKeHUI maTepuana o60onouKy;

- KO3(bPULMEHT TENNOBOrO pacLUMpPEHUs ANa maTepuana obonoyku;

- UBMEHEHWE CBOUCTB MaTepuana o60Mouku Ha NPOTSHKEHUU CpoKa JKCnnyaTauuu;

- TpeboBaHUA K COCTaBHbIM CMOAM BHYTpeHHen obornouku, paboTatollen nog gaBneHuem;

- BO3MOXHOCTb NOAAEPKKU BHYTPEHHEro Kapkaca BHyTpeHHel obonoukon, paboTatolwen nog Aasne-
HueM, Npu cbpoce gasneHust B Tpybe Ansa BepTUKanbHbIX pan3epos.

lMpumevyaHue — Cbpoc OasneHus npusodum K omcymcmeuro rnodoepxKu om apMuposaHusi Ha dasneHue,
CHUXeHUue OdasrfieHusi npusooum K He3Ha4umeribHbIM (hpUKUUOHHBIM Haepy3kam mexdy oboroqkol u ydepxxusarouum
apmuposaHueM Ha dasneHue;
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BapuaHTb! 8oi6opa marepuanos,
yHKUMOHaNLHbIe TpeGoBaHus, Buibop marepuanos
- BHYTPEHHAA cpeaa nop o Qran 1 - Bbibop
marepuana
BbiGop paamepos nonepe4Horo
BapuanTsl BbiGOpa CTPYKTYpb! ceyeHua
TNoxanbHbii aHanus Tpydbl
DyHKUMOHANbHbIE TpeGoBaHUA Otan 2 — npoexTrposatue
1 KPUTEPUYM NPOEKTUPOBAHUA x::::;g‘pauuu
Oreer HET CeeHUs

PyKoBoAsiLUME YKa3aHWUs, ONbIT

Cnyyau CTaTUYeckux Harpysok
W KDUTEPUM NPOSKTUPOBAHUA

Buibop napamerpos KoHdUrypaumm
Tpy6b!

y

OBwmi craTtuyeckui aHanua

Orser HET

lNpoexTupoBaHue craTu4ecko
KOHMrypaumu

Jran 3 - npoeKkTupoBaHue

Cnyyau AMHaAMUYECKUX HArpy30K
W KpATEPMM NPOEKTUPOBAHNA

O6wui AMHaMUYeckuin aHanus

Oreer HET

wnpoexmposauue

3ran 4 - guHaMU4ecKuin
aHanu3
W NPOEKTUPOBaHNUe

AuHamuueckme xapakTepucTKu Harpy3ok

anua nonepedHoro ceveHus

¥ KpUTEPUM NPOEKTUPOBAHUA Ha KOHEYHb!e Harpy3ku
Orser HET &
DyHKUuMoHanbHble Tpebosanusa, MpoeKTVPOBaHE KOHLIEBLIX (UTHHIOS,
TpeBoBaHUA K MOHUTOPUHTY 3ANEMEHTOB XECTKOCTH, 3aLUUTLI 3ran 5 - peransHoe
OT KopposuK, obecnevieHne NpPOeKTHPOBaHME
MOsMTOpWEm 11 pacuer cpoka
TpeboBanua K yCTanocTy, U3HoCY, { cnyxGbl
CTapeHUIO, CHKeHMIO
SKCNNYATAUMOHHBIX XaPaKTEPUCTUK Mposepka cpoka cnyxGb!
W KPUTEPUU NPOSKTUPOBAHMA,
CnyMau YCTanoCTHOW Harpyaku
Cpok cnywGbt HET
Cpok cnyx6ut IA
MpoekTuposanune/BbIGOp cUCTEMBI

[aHHble 0 MOHTaxe,
PYKOBOAALUME YKA3AHMA, ONbIT

MOHTaxa (cyaHo, obopyaosaxue,

Cnyuau Harpyaok npy MOHTaxe
1 KpUTEpPUN

MeToaonoria, Bpema roaa)

]

O6LWwmit 1 NoKanbHbIA aHanu3

MOHTaxXa

TexHu4eckui NpoexT
AMHaMUMECKOro painsepa

MoHTax npakTu4eckv
HEeoCYWecTBmm

Oran 6 — npoexTuposaxve
MOHTaXHBIX pabor

MOHTaX NPaKTU4ECKN OCYLLECTBUM

PMC)IHOK 19 — Bnok-cxema OCHOBHbIX 3TanoB NpoeKTupoBaHna ana guHaMu4yecKux ycnosuﬁ npuMeHeHuAa
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- YUCIO U aMNNUTyay TeMnepaTypHbIX LUKIIOB;

- UHTEHCUBHOCTb OXNaXAEHUSI KOHLEBOro hUTUHra U Tena OCHOBHOWM TpyObl BO BpeMsi LIUKMOB U3MeHe-
HWUSI TeMneparypsbl;

- UBMEHEHUSI CBOMCTB NONMUMEPHbIX MaTepuanos nog 4elUcTBUeM TeMnepaTtypbl;

- BbITArMBaHWe apMuUpyoLLel NPoBONOKY;

- YXyQLWeHue CBONCTB 3MOKCUAHBIX MaTepuarnos;

- KOppOo3uIo;

- CNOCOBHOCTL BOCMPUATUS SABMNEHUSA U PACTSHKEHUS;

- COMpOTUBIEHME MNOCTYNMEHUIO MOPCKOW BOAbI;

- COMPOTUBIEHME BbITAMMBAHUIO HAPYKHOW 0BONOYKM BO BPEMS MOHTaXa.

6.2.4.2.2 lNpoeKTnposaHne BHYTPEeHHero 06XXMMHOro/ynnoTHAIOLWEro YCTPOMUCTBa KOHLEBOro hUTUHra, B
ocobeHHocTu ans Tpy6 Ha ocHose PVDF, saBnseTcsa KpUTUUYecku BaXKHbIM A4S YCMOBUIA NPUMEHEHUS paisepa.
OpPeKTUBHOCTL YNNOTHEHUA MOXET OblTb CHUXXEHA 3HaYMTENbHLIMU TeMNepaTypPHbIMU LUKIaMu, BbICOKUM
KO3thdULMEHTOM TENSIOBOrO paclUMpeHusi, notTepen nnactudukaTtopa unv UCrnonb3oBaHNEM MHOMOCIIONHOM
CTPYKTYpbl ANA BHYTpeHHel obonouku, paboTtarowen nog aasneHvem, ns PVDF. lNpoekT KoHUeBoro ouTtuH-
ra cnegyet BepudULMPOBaTL BbICOKOTEMMNEPATYPHBIMU LMKIUYECKUMU UCTIbITAHUAMU (CM. NpunoxeHue A).
Heobxogumo npegycmatpusaTh, YTOOb! Takue UCMbITaHUS COOTBETCTBOBANM YCMOBUSAM 3KCMyaTauum, BKo-
yas TepMUYECKME U AUHaMUYECKUE Harpy3kv 1 BNUsiHue notepu nnactudgukaTtopa, ecnv npuMeHumo. ns Ho-
BbIX MPOEKTOB CrieayeT Takke paccMmaTtpusaTth UCMbITaHUA onbiTHOro obpasua (cm. pasaen 10).

6.2.4.3 Tnbkasa Tpyb6a MHOrOCNONHOW CTPYKTYpPbl CO CBA3YOLLMMU CIIOAMU

[py NpoeKkTUpoBaHUM KOHUEBOro ouTuHra a4ns mokux Tpyd MHOMOCIIOMHOWM CTPYKTYPbI CO CBA3YOLLUMU
CnosiMu cneayeT yuuThiBaTb BO3MOXHbIE NOBpeXAeHUs TpyObl B YCrOBUSX BO3AENCTBUSA BbICOKOrO BHYTPEH-
Hero 4aBneHus U BHELUHEro rmapocTaTUYecKoro AaBfeHus, KOTopble CO3AalT BO3MOXHOCTb BbITArMBaHUS
yCUNMBalOLWMX KOPAOB, @ Takke HapylueHue MeXaHWYEeCKOW LENOCTHOCTU MMAPaBrNYecKoro YnroTHEHUS.
Cnepytowme nsmeHeHus B rmbkom TpybonpoBoae SBNSIOTCHA KNoYeBbIMU:

- U3MEHEeHUs B Tene TpyObl, B YaCTHOCTW, CBOWCTB Marepuarnos BHyTPEHHErO Cros Ha NPOTSHXKEHUU CPO-
Ka akcnnyartauuu;

- U3MEHEHUNA pa3MepoB Tena TpyObl U3-3a BbICOKOW 3MaCTUYHOCTM 3NacCTOMEpHOro marepuana Tena
TpyObI;

- CBA3bIBaHWE MaTepuarnos BHYTPEHHUX CIMOEB U CBA3bIBaHME BHYTPEHHEro Cros ¢ Tenom rubkoi Tpyobi;

- BbITArMBaHUe apMUpOBaHUS;

- yXy4LeHue CBOMCTB 3MOKCUAHbIX MaTepuarnos;

- Koppo3us;

- CNOCcOBHOCTb BOCNPUATUS SABMNEHUS U PACTSHKEHUS;

- COMPOTUBIIEHME NOCTYNIEHNIO MOPCKOW BOAbI;

- MEXaHUYyecKas LenoCTHOCTb UHTENPUPOBAHHOIO YNINOTHUTENBHOMO 3MEMEHTA;

- 06XXUMHoe gencTene U3bbITOYHOro AaBNEHUS;

- KONWYECTBO U aMNNUTy4a LMKINOB U3MEHEHUS TeMMNepaTypbl U AaBNEHUS;

- po6aBneHne BCTPOEHHbIX 3IEMEHTOB XECTKOCTU Ha U3rnb.

6.3 PexxuMbl pa3pyLueHus

[Mpy npoekTupoBaHun rnbkor TpyObl yUNTbIBAKOT BO3MOXHbIE YXYALEHUS CBOWCTB MaTtepuanos TpyObl
B yCroBusX aKcnnyatauum. BosMoxHble yxXyalweHUss CBOMUCTB Matepuanos TpyObl B yCrnoBUAX aKcnnyatauum
OOMKHbI YYUTbIBaTLCA NpU BbibOpe Matepuanos.

B tabnuuax 3 n 4 npuBeaeHbl NEPEYHU PEXUMOB paspyLleHus Tpyb, KoTopble B SBHOW dopme pac-
cMaTpuBatoTCA MpY TUNOBOM NPOEKTUPOBaHUM TPYO MHOrOCIIOMHOWM CTPYKTYpbl 6€3 CBA3YLWMX CMOEB U CO
CBA3YIOLMMMW COAMU COOTBETCTBEHHO U OMNPeaensoT MeXxaHu3Mbl paspyLLUEHUSA U COOTBETCTBYIOLLME cTpaTe-
MY NPOEKTUPOBaHUS/NPOEKTHbIE peLueHus. MNpoeKTHbIE peLueHnsa OMKHbI BO BCEX Crydasix COOTBETCTBOBATb
[OCT P 59309 n NOCT P 59306. HekoTopbie pexuMbl, NoKasaHHble B Tabnuue 3 1 Tabnuue 4, yuiTbiBatoTcs
B NpoLiecce COBEPLUEHCTBOBaHUSA KOHCTPYKUUN.
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Tabnuya 3 — KoHTponbHbili NepeyeHb pexvMoB paspyLUeHs ANA NpeasapuTenbHOro NPOeKTUPOBaHNS KOHCTPYKLUMK
rubkow TpyBbl MHOrOCNOWHOM CTPYKTYpPb! 683 cBA3yoL KX cnoes

Obuwmn pexum
paspylieHuna SAumm
Tpyobl ANt BO3MOXHbIe MexaHu3Mbl pa3pyLleHus DA TexHuyeckue peweHus (no FTOCT P 59309)
yJyeta
Cwmstue 1) CmaTue kapkaca w/vnu apmupoBanus, | SA, DA | 1) YeenuuyeHue TonwuHbl LUTPUNCa Kapkaca,
obecneynBaloLllero CToMkocTb K Aaene- apmupoBaHusa, obecneuyunBatowero CTou-
HUIO, 13-32 U3ObITOYHOIO HaTAXKEHUR KOCTb K AaBneHuo, Unu BHYTPeHHeil obo-
nouku, pabotarwllen nog AasnesuemM (cMsa-
Tue TpyObl C rNaaK1MM NPOXOAHbIM KaHanom).
2) CmsATve Kapkaca w/unu apmupoBaHusa, | SA, DA | 2) ameHeHue KoHdpMrypaumum unu npoekra
obecneunBaroLLero CTOMKOCTb K AaBMeHUIo, MOHTaXa ANA CHUXEHUS Harpy3ok.
13-3a U3BbITOYHOrO BHELLUHEro AaBneHus
3) CmATtve kapkaca w/unu apmuposanus, | SA, DA | 3) [o6aBneHue npoMexyTouHOW repMeTny-
obecneynBaroLLEero CTOMKOCTb K AaBNEHUIO, Hoi obonouyku (TpyObl ¢ rmagkum npoxoa-
13-3a Harpy3oK Npy MOHTaXe WU oBasbHo- HbIM KaHarnom).
CTW BCNEACTBUE Harpy3oK Npu MOHTaxe
4) CmsaTue BHyTpeHHel obonouku, pabo- | SA, DA | 4) YBenuuyeHne MOMeHTa UHEPLUM CEYEHUR
Tarwollel nog AasneHuemM, B Tpybe c rag- Kapkaca unu apmMvMpoBaHusa Ha AasneHve
KM NpPOXOAHbIM KaHarnom
PaspbiB o1 1) PaspyweHue apmuposaHus, obecne- | SA, DA | 1) ViameHeHUe KOHCTPYKLMK, Hanpumep u3-
BHYTPEHHero YMBaIOLLEro CTOMKOCTb K AaBneHuio, us- MEeHeHWe yrna CBuBKMK, Npoduns nposono-
Aasnexus @ 32 U3BbITOYHOrO BHYTPEHHEro AaBneHus KU M T. M.
2) PaspylwieHune apmupoBaHus, pabotai- | SA, DA | 2) YBenuueHue TOMWMHbLI NPOBOMOKUA UMK
Lero Ha pacTsxeHue, Bcneacreve n3bbi- Bblbop Gonee npoyHoro marepuana, ecnu
TOYHOrO BHYTPEHHEro AaBneHus NpaKTUYeCKN OCyLLECTBUMO.
3) [obaeneHve AONONHUTENbBHbBIX apMUPYIO-
wux cnoes, obecnedunBaroLMX CTOMKOCTb K
AasneHuo unu paboTaroLLmx Ha pacTaxeHue
PaspyweHune 1) PaspyweHnune apmupoBanus, pabotato- | SA, DA | 1) YBenuyeHnne TonWmMHbI NPOBONOKM UNU
Npu pacTsXe- | LUEro Ha pacTsxeHue, Bcneacreve usbbi- Bblbop Gonee npoyHoro marepuana, ecnu
Hum @ TOYHOIO PacTAXEHUA NpaKkTUYeCcKn ocyLEeCTBUMO.
2) CmaTtue kapkaca w/vnu apmuposanus, | SA, DA | 2) UameHeHune npoekta ANA yMeHbLUEHUR
obecneunsatoLero CTOMKOCTb K Aasne- Harpy3ku.
HUIO, W/UNK BHYTPEHHe obonouku, pabo-
TaroLweln nog gaBneHuem, us-3a usbbiToy-
HOrO pacTsXeHUs
3) lMoepexaeHune ot 3auennenus opy- | SA, DA | 3) [lobaeneHnve asyx unu Gonee apmupyto-
AVeM TparnoBoro fosa Unu SKOpeMm, Bbl- LWmMX croes.
3BaBLuero nepernd unu paspylieHue npu 4) Yknagka TpyGbl B TpaHLeo
pacTsxeHum
PaspyuweHxue 1) Boinyuneanue apmupytowyein nposono- | SA, DA | 1) 3anper ucnonb3oBaHua KoHgUrypauuu
npu cxartum KV Ha pacTaxeHue pavisepa, koTopas NPUBOAUT K M30bITOYHOMY
cxaTtuio Tpyobl.
2) Cxatue, Begywiee k obpatHomy Boirnby | SA, DA | 2) Vicnonb3oBaHve AOMNONMHUTENbHOM Ono-
1 N3bbITOYHOMY M3MMByY (CM. Takke pexum pbl/cbukcaumm Ans apMUpOBaHUA Ha pac-
paspyLueHuns npu obpaTtHoM Bbirnbe B 8.3.4) TSXKEHWe, Hanpumep neHTbl Wunu gonon-
HUTENbHOW Hapy»KHoW 060NoYKK
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ObLwmm pexum
paspyLieHna SAvmm
TpyObl ANS Bo3MOXHble MexaHu3Mbl paspyLueHua DA TexHuyeckue peweHusi (no FTOCT P 59309)
ydeta
Meperu6 2 1) CmaTue kapkaca w/unu apmupoeanus, | SA, DA | VameHeHve npoekTa KoHdurypauum Ans
obecneunsatoLero CTOMKOCTb K Aaene- YMEeHbLUEHUA Harpyaku
HUIO, UNU BHYTPeHHel obonouku, pabo-
TawoLel noa AgasneHnem
2) PaspyweHue BHyTpeHHelt oBonoudky, | SA, DA
paboraroLeit noa gasneHuem
3) PackpbiTue apmupytowmx crnoes, obe- | SA, DA
CrneuymBamLmnX CTOMKOCTb K AarBneHuio
unu paboTarLux Ha pacTaxeHue
4) TpewwHa B Hapy»Hou obornoyke SA, DA
PaspylweHnue 1) Paspywenue apmupyrowen nposono- | SA, DA | 1) WsmeHeHue npoekta cuctemMbl AnNA
npuv kpydeHun@ | ku, paboTtaiollei Ha pacTaxeHue YMEHbLUEHUA KPYTALMX Harpy3oK.
2) CmAatTne kapkaca w/unm BHyTpeHHen | SA, DA | 2) ViameHeHue npoekTa nonepeyHoro ceve-
obonouyku, paboTtatoLyeit nog gasneHvem SA, DA | HuA (Hanpumep, M3MEHeHWe yrna CBUBKMW
3) BoigaBnueaHue apmupyioLlelt nposo- NpoBOnoku, fobaBneHne AONONHUTENBHOIO
noku, pabotaloLleln Ha pacTskeHue CrNos CBepXy apmupyroLieit NpoBONOKU U
T.N.) ANA YBENUYEHUS JONYCTUMOrO KpyTS-
Lero MOMeHTa
YcranoctHoe 1) Ycrtanoctb apmupytolweit NpoBOSIoKu, DA 1) YBenuyeHue TonwMHbl NPOBOMOKN WMMK
paspyLueHue paboTaioLlelt Ha pacTsxKeHue BbiGop ansTepHaTUBHOrO Martepuana, 4To-
Obl ycTanoctHble HanpsxeHus Obinu co-
BMeCTUMbI ¢ TpeboBaHMAMU Cpoka 3Kcnny-
atauuu.
2) YcranocTb apmuvpyloLlen npoBOnoKy, DA 2) WameHeHne npoekTa ANA yMeHblUeHUs
obecneunBaroLLelt CTOMKOCTb K faBneHUo yCTanocTHbIX Harpy3ok
Spo3ua 3po3uA BHYTPEHHero Kkapkaca SA, DA | 1) Bbibop anbTepHaTUBHOro Matepuana.
2) YBenuyeHue TONWMHbI Kapkaca.
3) YBennuyeHue MBR
Kopposus 1) Koppoaus BHyTpeHHero kapkaca SA, DA | 1) Bbibop anbTepHaTuBHOro Matepuana.
2) Koppoaua apmuposaHus, obecneunsa- | SA, DA | 2) MpuMeHeHue cucTeMbl KaTOAHOM 3aLUuUTb.
OLLEro CTOMKOCTb K AaBnexuio unu pabdo-
TaKOLLEro Ha pacTsKeHune, KOHTaKTUpyo-
LLiero ¢ MOpCcKoil BOQoW, ecnv NpUMeHUMo
3) Kopposus apmupoeanus, obecneuvsa- | SA, DA | 3) YBenuueHue ToNWwmHb cnos.

IOLLIEro CTOMKOCTb K AaBneHuio unu pado-
Talollero Ha pacTskeHue, KOHTaKTUpyo-
LLero c NPOHUKaIOLLMM NPOAYKTOM

4) [lo6aBneHne NoKpbITUA UK CMa3kn

2 pu paboyem npoexkTMpoBaHUM rMbKon TPyObl pa3pbiB OT BHYTPEHHErO AaBNeHUs, pa3spyLUeHue Npu pacTaKeHuu,
neperube v Kpy4eHUN He paccCMaTpUBalOTCA B OTAENbHOCTY.
MpumeyaHnune — [edekTbl, MMetowme GonbLUoe 3HaYEHVE NPU NPOEKTUPOBaHUM KOHLUEBOro (hUTUHra, CM. B

Tabnuyax 30—32.
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Tabnuya 4 —lepeyeHb pexvMoB paspyLUeHUA A4NA NpeaBapUTeNnbHOro NPOEKTUPOBaHUA KOHCTPYKLMKN MbKoi TpyObl
MHOroCNoMHON CTPYKTYpbl CO CBR3YIOLLMMMN CIIOAMM

HOMo HaTAXeHWA.

ObWmit pexmm
paspyLLeHna Tpy- B03MOXHbIe MexaHu3Mbl paspyLueHus SA nnm DA TexHuyeckue peuwleHus
66l gna yyeta
Cmatue 1) CmsaTne kapkaca us-3a usbbiTou- SA, DA | 1) YBenuueHuve TonwuHbl WTpUNca Kapkaca

unu Tena Tpyb6bl (cMAaTue TpyObl C rmagkum
NPOXOAHbIM KaHanom).

noku, obecneymBaroLLeit CTOMKOCTb K
[aBneHuo

2) Cmstve kapkaca u3-za u3bbiTou- SA,DA | 2) W3wveHeHue npoekta AnNA CHWKEHUA
HOTO BHELUHEro AaBneHus. Harpysoxk.
3) CmsiTve Kapkaca u3-3a Harpysok SA, DA | 3) YBenuyeHne oceBOoro MOMEHTa MHepLuu
npu MOHTaxXe U OBanbHOCTb U3-3a ceuyeHus Kkapkaca
HarpysoKk npu MoHTaxe
4) CmsATue kanana Tpybbl ¢ rnagkum
NPOXOAHbIM KaHanom
Paspbie oT BHy- | PaspylweHne apMupoBaHua us-3a us- SA, DA | 1) UameHeHue npoekTa, Hanpumep U3MeHe-
TpeHHero pAaB- | GbITOMHOrO BHYTPEHHero AaBneHus Hue yrna CBUBKMW, TUNa kopaa U T. .
neHus 2 2) YBenuyeHnue TonwuHbI kopga unu Bbibop
Honee npo4HOro marepuana, ecnv npakTuye-
CKU OCYLLEeCTBUMO.
3) YBenuueHue ymcna apMUpyrLLmMX Croes.
Paspywerue npu | 1) PaspylweHne apmvpoBaHus us-3a SA, DA | 1) YBenuueHue TonuwmHbl kopaa unu Bblibop
pacTsxeHum @ 13BbITOYHOTO PacTHKEHUA. Bonee npoyHoro Matepuana, ecnv npakTuye-
CKV OCYLLECTBUMO.
2) CmaTtue kapkaca u/wunu o6onodku SA, DA | 2) iameHeHue npoekTa AnA YMeHbLUEHUSA Ha-
Tena Tpybbl u3-3a usbbITOMHOrO pac- rPYy3Ku.
TAXKEHUA.
3) MNMoBpexaeHue oT 3aLenneHns opy- SA, DA | 3) YBenudeHue yncna apMmpyoLwmx croes.
OVeM TpanoBOro foea Wi SKOPeM, 4) Yknagka Tpy6bl B TpaHLeto
Bbl3BaBLUero nepervb unu paspylue-
HUe Npu pacTHKEHUN.
PaspyweHnne Cxatue, Begyuiee Kk obpaTHOMY Bbl- SA, DA MameHeHue koHdurypaumm TpybonpoeogHom
npu cXxaTtum by n n3bbiTo4HOMY U3rnMby (cM. Tak- CUCTEMbl ANA YMEHbLUEHUS Harpysku, KoTo-
Xe pexum paspylleHus npu obpart- pasi NpMBOAUT K M3BbITOMHOMY CxXaTUio TPYObl
HoM Bbirube B 8.3.4)
Meperun6 2 1) CmsTue kapkaca unu Tena Tpyobl SA, DA | NameHeHune KoHdurypayum TpybonposogHoil
2) PaspyLueHve BHYTPEeHHero crnos SA, DA SHCIPNEL AN Y MGG HARYSN)
3) TpewmHal/pa3gup B HapyxHoi o6o- SA, DA
nouyke
PaspyweHnune 1) PaspyweHne apmupytoLleil nposo- SA, DA | 1) A3meHeHue koHdurypauum TpybonpoBoaHoi
Npu KpyYeHun 2 | 1noku Ha pacTsikeHue. CUCTEMbI ANA YMEHbLUEHUSA KPYTALLMUX Harpy3oK.
2) CmATMe Kapkaca u/unu BHYTPeH- SA, DA | 2) NameHeHVe KOHCTpyKuuu rubkoit Tpy6bl
Hero crnos (Hanpumep, U3MeHeHWe yrna HaBWBKM Npo-
BONOKM, Ao6aBneHve AONONHUTENbHOrO Cros
3) BbigaBnuBaHve apmupyroLLei SA, DA | apmupoBaHus 1 T. N.) 4N YBeNUYeHUs gony-
NPOBOMOKM Ha pacTAXeHue CTUMOrO KpPYTALLEro MOMeHTa
YcranoctHoe 1) Ycranoctb apmupyiolleit nposo- DA 1) YBenuyeHve TONWWMHLI NPOBOMOKU WK
paspyLueHve NOKM Ha pacTsxeHue Bblbop anbTepHaTMBHOrO Marepuana, Ytobbl
yCTanocTHble HanpseHusi Obinu coBmMecTu-
Mbl ¢ TpeboBaHUAMU cpoKa IKCnnyaTauum.
2) YcranocTb apmupyrolleii nposo- DA 2) WN3meHeHue npoekTa ANA YMEHbLUEHUA

yCTanocTHbIX Harpy3okK
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ObLwwmin pexmum
paspyLueHus Tpy- B03MOXHble MexaHU3Mbl pa3pyLUeHus SA wnu DA TexHuveckue pelweHus
Obl Ana yyera
Spo3uA Opo3vA BHYTPeHHEero kapkaca wnu SA, DA | 1) UsmeHeHune Bbibopa maTepuana.
BHYTPEHHero cnos 2) YBenuyeHue TonWmMHbI Kapkaca.
3) Yesenuyexnve MBR
Kopposus 1) Koppo3usa BHyTpeHHero kapkaca SA, DA | 1) UameHeHune Bbibopa maTepuana.

2) Kopposusi apmupoBanus, obecne- SA, DA | 2) NameHeHne npoekTa cUCTeMbl KaToAHOM
YMBaIOLLEro CTOMKOCTb K AaBneHuio 3amThbl.

unu paboTalollero Ha pacTsKeHue,
KOHTaKTUPYHOLLLEro ¢ MOPCKOW BOZoM

3) Kopposus apmupoBanusa, obecne- SA, DA | 3) YBenuyeHue TONWMHbI CNOS.
4YMBaIOLLEro CTOMKOCTb K AaBMeHuio 4) YBenu4eHue yncna apMmpyroLLvx croes
unu paboTaoLLero Ha pacTsxXeHue

2 [Mpu paboyem npoeKTMpoBaHUM rmbkoi TPyObl paspbiB OT BHYTPEHHETO AaBMNeHWUs, paspyLUeHue Npu pacTsKeHuu,
nepernbe 1 KpyYEHUM HE paccMaTpPUBaOTCA B OTAENbHOCTY.

6.4 Kputepun npoeKTupoBaHus

6.4.1 N'mbkas Tpy6a MHOrocrnonHou CTPYKTYpbl 6€3 CBA3YHLWUX CroeB

6.4.1.1 O6wue ceegeHus

6.4.1.1.1 Kputepun npoekTupoBaHus rmbkux Tpy® MHOrocrnonHom CTpPyKTypbl 6e3 CBA3YHLWUX CroeB
npuseneHsl B FOCT P 59309 c yyeToMm crnepyoLuero:

- pecopmauum (nonumepHon o6onoukn);

- nonayyecTu (BHyTpeHHen obonoukun, paboTatoLlen noa gasneHuem);

- HanpsiKeHust (MeTannuMueckmnx crnoes 1 KOHLEBOro huTuHra);

- TMAPOCTaTUYECKOrO CMATURA (Harpy3sku, NPUBOASLLEN K NOTEPE YyCTONUMBOCTH);

- MEXaHUYECKOrO CMATURA (HanpsiXKeHu, co3gasaemblX apMUPYIOLLIMMU COSIMU);

- KpyyeHus:;

- pa3pyLuaroLLero CMATUSA 1 oBanusauum (Bo BpeMsi MOHTaxa);

- oxatus (oceBoro u ahdeKTUBHOrO);

- hakTopOB, ONpeaensoLWUX CPOK SKCNyaTauum.

6.4.1.1.2 B KpuTepusx NpoeKTUPOBaHUA crieqyeT paccMarpyBaTh BCe XapaKTEPUCTUKU MaTepuana, Hanpu-
Mep UYyBCTBUTENBHOCTb K YCIOBUSIM NON3YYECTH, YCTANoCcTU, U3bbiTouHON AedopmMaLium 1 TpeLuHoobpas3oBaHuio.

6.4.1.1.3 CywecTByeT ynpoLLeHHbIN Noaxoa K onpeaeneHnto XxapakrepuctTuk Tpyobl U pacyeTHbIX Harpy-
30K B OTAENbHbIX CrosiX (0CeBas XXECTKOCTb, KECTKOCTb NpU u3rmbe un KpydeHun u T. n.). Takme ynpoLeHHble
METOAOMOMU MOTyT UCTONb30BaTbCA ANs NPeaBapUTENbHOrO CPaBHEHUSA NPOEKTHBIX HArpy3oK C KpUTepUsMu
npoekTupoBaHus. [1na pacyeToB NPOEKTUPOBaHUSA HeOBX0AMMO UCMoNb3oBaTh BEPUDULMPOBAHHYIO (UCTbITa-
HUAMUK onbITHOro o6pasuya) merogonoruto cornacHo MOCT P 59309.

6.4.1.2 ecbopmauus

6.4.1.2.1 OnpegensoWmnM napamMeTpom NpoekTUpoBaHus obornouku, pabotarwulein nog AasneHuem, u
Hapy>kHon oBonouku senaeTca gonyctumas senuunHa gecdopmauuun. FOCT P 59309 onpegenseT gonycru-
Mble 3HaueHusi Aecdopmauum Ana GonblMHCTBA OBbIYHO UCMONb3yeMbIX MaTepuanos. Jonyctumyto aedop-
Mauuio Ans Matepuanos, He ykasaHHbix B [OCT P 59309, onpenensieT U3rotoBuTenb.

6.4.1.2.2 JonycTuMble 3HayeHus gedopmaumm BepudnumupyoTcs nyTemM UCMbiTaHU MaTepuarnos, Bbl-
MOMHEHHbIX B COOTBETCTBYIOLIMX YCMOBUAX 3Kcnnyatauum n ctapeHus. KoadduumeHT 3anaca npoyHoCTy,
0BbIYHO NPUMEHAEMbIN K pe3ynbTaTtam TakuxX UCTMbITaHUA, UCXOAUT U3 JonyCcTUMON Aedopmauumn matepuana
Ha NPOTSKEHUU CpoKa JKCMyaTauuu, C y4eTOM CTapeHUsA U YXYALEHUA XapaKTEPUCTUK B COOTBETCTBYOLLMX
YCNOBUAX 3KCNyaTauuun.

6.4.1.2.3 Pacuet MBR, npeaycmatpuBaroLmini UCKNOUEHNE BIOKMPOBKN apMUpYIOLLEN NPOBOMOKU, U3-
noxeH B FOCT P 59309.

6.4.1.3 NonayuecTtb

6.4.1.3.1 Npu HopManbHbIX YCNOBUSAX 3KCMNyaTauuu BHyTpeHHAA obonouka, paboTarmouwas noa gasne-
HVWeM, nop BO3AEWCTBMEM AaBMEHUNA U TeMNepaTypbl NPOAABNMBAETCA B 3a30pbl apMUpyoLmx cnoes, obe-
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CreymnBatoLLMX CTONKOCTb K AaBMNeHuio unu paboTtaroLmx Ha pactskeHue. Ecnn obonoyka 4OCTaTOMHO TOHKas
WnNun 3a3op AocTatouyHo Bornbluon, BHYTPEHHAS obornouka, paboTatowas noa gasneHvem, byget npogasnu-
BaTbCA 40 pa3spyLueHus (yTeukun). AKTyanbHon npobrnemoin ABMNsSeTCa Takke nonsyyectb 060Mouku Ha ynnot-
HEeHUU KoHLeBoro outuHra (cm. Tabnuyy 5).

Tabnuya 5— [onycTumble YPOBHU AECTPYKLMMN ANs TPYO MHOrocnoliHom CTpyKTypbl 6€3 cBA3yoLWMX Cnoes

KomnoHeHT CHwKeHne napameTpoB PexomeHgauum
Kapkac 1) Koppoaus 1) OonyckaeTcs orpaHWYeHHas KOpPPO3WUA € YY4eTOM TOro, YTo
COXPaHATCS CTPYKTYPHblE XapakTepUCTUKN N pyHKUMOHamNb-
Hble TpeboBaHus.
2) Sposus 2) [lonyckaeTtcs orpaHU4eHHas 3po3uns C YMETOM TOro, YTO COXpaHs-
KOTCS CTPYKTYPHbIE XapaKTepucTUKkM U OyHKUMOHanbHble TpeGoBaHusA
BHyTpeHHsa  obo- | 1) MMonsyyectb 1) [lonyckaetca orpaHu4eHHas nonsy4yecTb ¢ y4eToM TOro, YTo
nouka, paboraroLyasn - COXPaHRITCH CTPYKTYPHbIE XapakTepucTUKu Ans NepeKkpbiTUs
noag AaenexHnem 3a30poB,

2) Tepmuyeckas/xmmuyec-
Kan AecTpyKuyus

- He BO3HUKaIT TPeLUHbI,
- HeT BrOKMPOBKN Kapkaca Unv apMUpyIOLLMX CNIOEB Ha JaBneHue,
- HET yTeuek,

- COXPaHSIETCA YNIOTHEHUE Ha KOHLEBbIX (OUTUHax.

2) CnocoBHocTb B TeYeHMe cpoka crybbl ocTaBaTbes B npegenax
3agaHHbiX Ko3hdUUMEHTOB IDMDEKTUBHOCTU C MaKCMManbHbIM
3a30poM Mexay crioamu. He gonyckaeTca nosiBneHne yTeyex.
lMoBblLLEHHas NPOHULI@eMOCTb AOMyCKaeTCA, eCnn cucTema pac-
CYMTaHa Ha NOBbILIEHHbII YPOBEHb NPOHUL@eMocTU. BaxHbimm
daKTopamu, KoTopble HeOBXOAMMO Yy4YUTbIBaTb, ABMAITCA NOBbI-
LUEHNE UHTEHCUBHOCTM HaKOMNEeH WA NOBPEXAEHNSA apMUPOBaHUA
(koppo3aus, HIC, SSC) u orpaHuyeHns BO3MOXHOCTEN CUCTEMDI
BeHTUNAUMM rasa. [loctaTtodHo, 4Tobbl cnocobHocTb K Aedopma-
umn G6e3 paspylieHus cootsetcteosana MOCT P 59309.

3) TpewmHoobpasosaHue 3) B guHamuyeckux ycnoemsx NnpuMeHeHus TpeLumHoobpasosa-
HVe He fJonyckaeTcs
ApmupoBanue, obe- | 1) Koppoaus 1) Jonyckaerca Tonbko obLian KOppo3us; He AoMNyCcKaeTcs BO3-

cnevuBsatoLLee CTon-
KOCTb K [AaBneHuto
n pabotawllee Ha

2) lezopranunsauusa unuv 6no-
KMpOBKa apmMupytoLienn npo-

HUKHOBEHWEe TpeLlVH.

2) He ponyckaercs gesopraHnsauus apMypyoLwei npoBosioku
npu uarnbe c MUHMManbHbIM paguycom uaruba.

pacTsxeHue
BOMOKM
3) Ycranoctb 1 usHoc 3)Cm.0.24

MpPOTUBON3HOCHbIN M3Hoc He pgonyckaeTcs U3HOC Mo TONLWMHE CNOSA Ha NPOTSHKEHUMU CPO-

cnon Ka 3KcnnyaTaumm

MpomexyTouHas Tepmuyeckasn gecTpyKuus CobniogeHue dyHKLUMOHanbHbIX TpebosBarui

obornouka

Tepmousonauma Tepmuyeckas aecTpykyms CoxpaHeHVe U30MALMOHHON CNOCOBHOCTU Ha YypOBHE pPaBHOM

Wnu npesbilaulemM 3agaHHoe 3HavYeHue

HapyxHaa obonou-
Ka

1) Obwas gecTpykuma

2)PapvanbHas gedopmaumsa
(ocnabnenue)

3) MpopbiB

1) OocTaTtouHo, 4Tobbl cnocobHocTb k Aedopmaumm Ges pas-
pyweHusa cooreetcTeoBana OCT P 59309.

2) He ponyckaetcs ocnabnexlue, KOTopoe NpUBOAUT K gesopra-
HU3aUuM apMupyloLLeli NPOBOMNOKM UMK paspyLUeHuio Npu ae-
dopmaumm matepuana Hapy)KHou o6onouku.

3) He ponyckaetca obpasoBaHue NpopbIBOB, KpOMe Cry4aes, Kor-
Aa KOHCTPYKUMA TPyObl B YCMOBUAX 3aTONNEHUSA KOMbLEBOro npo-
CTpaHCTBa NoKasbiBaeT COOTBETCTBUE MPOEKTHbIM TpebosBaHuAM
1 TpeboBaHMAM OCTaTOYHOM 3KCNIyaTaunoHHON AONrOBEYHOCTU
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KoMnoHeHT CHWXeHue napameTpoB PexomeHgauyum
KoHuesoit  cutuHr | Koppoaus He ponyckaeTca Koppo3us, KoTopas NpUBOAWUT K YXYALUEHWIO
N conpsxeHwe Kap- 3KCMNyaTauMoHHbIX XapaKTepUCTUK, BO3MOXHOCTU YTEUKN Unn
kac/obonouka NoBpeXaeHWo Kakoro-nubo ynnoTHeHus unu Brnokupyoulero
MexaHu3ma

6.4.1.3.2 lNpu NnpoeKkTupoBaHuM BHYTpeHHeU obonouku, paboTarwLleil noa AasneHnem (TOnNWmHbI CTeH-
Ku), cnegyeT yuiTbiBaTb nonayyecTb. K oCHOBHbIM thakTopam, KoTopble TPebyroT pacCMOTPEHUsI, OTHOCATCS
CBOWCTBa MaTepuana, TonwuHa cnos, reoMeTpus apMmpoBaHus, obecrneumBatoLero CTOMKOCTb K AaBNEeHMI0
n paboTaloLero Ha pacTsaxeHue, Temnepartypa u gaenenve. B HacTosee Bpemsi UCMONb3YIOT ABE METOL0-
noruu onpeaeneHns ToNLWMHbI CTEHKU, HeobXxoaumon, YTobbl He JOMYCTUTL paspyLUEHUS NPU NON3y4ecTu:

a) usnyeckme UcnbiTaHUA AnNa onpeaeneHus HeobXxoaMMon TONLWWHBI CTEHKM;

b) pacyeT METOAOM KOHEUHbIX 3MEMEHTOB C KannmbpoBKou Mo JaHHbIM UCMbITaHUI BENUUYUHBLI 3330pOB
OnNs onpeaeneHs HeobXxoaMMo TONWMUHBI CTEHKM.

6.4.1.4 HanpsixeHue

Kputepun pacyeTHbIX HanpskeHun (koaddunumeHTbl ucrnonb3oBaHus), npusegeHHble 8 FOCT P 59309,
yCTaHOBIEeHbI 451 TOro, YTo6bl 06ecneunTb NpuemMnemMble Ko3hULMEHTbI 3anaca NPOYHOCTU Ha paspyLUEHME.
311 KoadhbpUUMEHTHI 3a4al0T MakCMManbHOe HOMUHaNbHOe AEUCTBYOLEe HanpsXXeHUe NPOonopLUOHanbHO
KOHCTPYKUMOHHOW MPOYHOCTU CTanbHbix matepuanos. KoadduumeHTbl UCNonb3oBaHUa SaloT HEABHYIO NO-
NPaBKy Ha Hanuuue oCTaTOMHbIX HaNPsKEHU B NPOBOOKE.

6.4.1.5 N'vppocTtaTuyeckoe cmatue

6.4.1.5.1 KoadhchbrumneHTbl UCNonb3oBaHNSA, CBA3aHHbIE C NOTEpPEN YCTOMYMBOCTU BHYTPEHHEro Kapka-
ca rnog AencTBueM rmapocTtatuyecKkoro gasnexHus, onpegenerdsl [OCT P 59309 B 3aBUCUMOCTU OT rMyBuHbI
BOAbl, C Bonee BbICOKMM 3HaYeHUeM KoadhduumeHTa ucrnonb3osaHus (bonee HU3KUM 3HaYeHueM Koadphunum-
€HTa 3anaca NpoYHOCTK), 4ONYCTUMbBIM ANS NPUMEHEHUS B rnMyBokoBoaHbIX ycrosusax. KoadduuueHT 3anaca
npoyYHocTu (obpaTHas BenuunHa 3HayeHus KoadduumeHTa UCnonb3oBaHKUs) CBA3aH ckopee ¢ abConoTHbIM,
YeM C OTHOCUTENbHbBIM, 3arnacomM Mexay rnyouHON CMATUA U NPOEKTHOWN rnyBuHOIA.

6.4.1.5.2 PacuyeTbl Ha rmapocTaTuyeckoe CMATUE CriefyeT BbIMOMHATb Kak Ans HEeNoBpeXXAeHHOW Ha-
py>kKHOW 060M0UKK, TaK 1 ANA HapyLLeHHOW BHeLUHen 060no4yku (C NocTynneHeM MOPCKOW BoAbl B KOnbLeBoe
NPOCTPAHCTBO), NP CONPOTUBIEHUU TMAPOCTATUYECKOMY CMATUIO, PaBHOM MUHUMAanbHOMY U3 4BYX 3HaYEHUM
OaBneHus CMATUS. AHaNUTUYECKMe MeToAbl pacdyeTa CONPOTUBMNEHUSA CMATUIO CNeQyeT OCHOBbIBaTb Ha Npu-
HATOW McxoaHow oBarnbHocTU. OBanbHOCTb BbiGMpPaEeT U3roTOBUTENb Ha OCHOBE Mpenenos AOMyCKOB WU3ro-
TOBMEHUS U OCTAaTOYHOW OBanbHOCTU MOCNe MOHTaXa. Ecnu HeT gpyrMx AaHHbIX, He0BXoAMMO UCNoNb3oBaTh
MUHUManbHYyto oBanbHocTb 0,2 %.

6.4.1.5.3 ConpoTusneHue cMaTnio ansa Tpyd ¢ rmagkum npoxogHbIM KaHanom Takke Heobxoaumo pac-
CYUTBLIBaTb TONMbKO HA OCHOBE COMPOTUBIIEHUA BHYTPEeHHeN obonouku, paboTatollen nog AaBneHueM; Kpome
TOro, MOryT UCMOMNb30BaTbCH CTAHAAPTHbIE aHanUTUYeckue Metoabl. Ecnv oTHOWEHWE AaBneHus CMATUS K
NPOEKTHOMY AaBMEHUI0 HUXKe HeoBXOoAMMOro 3HaYyeHus, crnegyeT ykasaTb, Kakoe BHyTPeHHee faBneHue go-
CTaTOYHO ANSA NPeaoTBpalLeHns CMATUA (HanpuMep, NUHUS 3anonHeHa XWAKOCTLIO NpU rMapoCTaTUYecKoM
Aasnexuu). B kayecTBe ansTepHaTUBbI cnegyeT NpeaycMOTPETh HEMPOHULI@eMYH NPOMEXKYTOYHYIO 060MouKy
Ans obecneyeHus Toro, YTobbl NogAepXKMBaTh B apMUMpOBaHUK, obecneuynsaowemM CTOMKOCTb K AaBNEHMIO,
Heobxoaumoe ConpoTUBNEHNE CMATUIO.

6.4.1.5.4 Npwu npoeKkTupoBaHuu TpyObl, BKMOYAKOLLIEN apMUPYHOLLUIA criol, obecneunBsaroLui CTOMKOCTb
K AaBMNEHUI0, 3TOT Croi NoaaepXKuBaeT Kapkac U 3HaUUMTENbHO YBENUUYMBAET NPOYHOCTb TPYObl HA cMATUE.
Mcnonb3oBaHue METO4OMOrMMN pacyeToB NPOYHOCTU Ha CMATUE (MPOEKTHOM rMyOuHbl BoAbl) Ans rmbkon Tpyobl
C yyeToM apMupyroLlero crnos, obecneunsaroero CTOMKOCTb K AaBNeHUIo, cneayeT sBepuduumposaTtb AOKY-
MEHTanbHO 0 OpMMEHHbBIMU UCTIbITAHUAMU ONbITHOTO obpasua.

6.4.1.6 MexaHuyeckoe cmsaTue

6.4.1.6.1 KoacbhuumeHTbl NCNONb3oBaHUSA, KOTOpble CBA3aHbl C MEXaHUYECKUM CMATUEM BHYTPEHHEro
Kapkaca nog genctesmemM n3bbITOYHOro pacTskeHus, onpegenerbl B [OCT P 59309 n naeHTuUYHbI Koadhduum-
€HTaM UCMoNb30BaHUA ANS apMUpoBaHUsA, paboTatoLlero Ha pacTsxeHue u obecneynsaroLLEero CTOMKOCTb K
OaBneHuio.

6.4.1.6.2 lNpu pacyeTax Ha MexaHU4yeckoe CMATUE A0MYyCcKaeTcs NPMHUMaTh BO BHUMaHWe BNUsHUE BCeX
yOEPKUBAIOLMX CTamNbHbIX CMOEB.
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6.4.1.7 KpyuyeHue

6.4.1.7.1 CnegyeT obecneuunTb, YTobbl rubkas Tpyba obnagana 4OCTAaTOYHOM NPOYHOCTLIO Ha KpydeHue
1 BblAEpXUBana KpyTawme Harpysku, BO3HUKAIOWME NPU MOHTaXe U B YCNOBUAX aKcnnyatauuu, 6e3 kakux-
nunbo noBpeXaeHUn KOHCTPYKUMK. XKeCTKOCTb NMpu KpyYeHUM NoKasbliBaeT ConpoTueneHune rmbkon Tpybbl ckpy-
UMBaHWIO BOKPYT CBOEW OCU NpU NPUNOXKEHUU KPYTALLErNO MOMEHTA U SIBNSIETCS 3KCMNyaTauMoHHOW XapakTe-
pUCTUKON TPyObl.

6.4.1.7.2 MakcumanbHoe 4onyCcTUMOe KpydeHue BO3HUKaET Npu cneayrwmx Asyx obctostenscteax, B
3aBUCUMOCTM OT HanpaBneHns AeNCTBYIOLLEro KPYYEeHUs:

- HapY)XHbIl apMUPYIOLLUA CMOW Ha pacTsXKeHue NoOBOpaYMBaETCs No HanpaBrneHUo HAaMOTKU U CXUMa-
€TCS BOKPYT BHYTPEHHEro crnos (8 3TOM criyyae AonyCTUMOoe pacTsKeHue Bbi3biBaeT M3bbITOYHOE HanpskeHne
apMMPOBaHUA Ha PacTSXKEHUE) C CO3AaHNEM HanpPsXKEHUS, COOTBETCTBYHOLLETO KOHCTPYKLMOHHOW NPOYHOCTY;

- BHYTPEHHUIA apMUpPYIOLLUIA CMNOW Ha pacTsXKeHWe NoBopaynmBaeTCs NPOTUB HanpaBfeHUs HAMOTKU U Npu-
XUMaETCS K Hapy»KHbIM CMOSIM, CO3AaBas 3a3op Mexay AByMS apMUPYIOLLMMU CMIOSIMU Ha PacTsKeHUe, B TaKOM
cnyyae paspyLuatLlee KpyyeHue co3aaeT 3a3op MeXay apMUpYoLMMU ClIOSIMU Ha pacTshkeHue, paBHbii nomno-
BUHE TOMNLUMHbI apMUPYIOLLLEN NPOBOMOKN Ha pacTsbkeHue. [lonycTumoe KpyyeHue B 3TOM criyyae cnegyet pac-
CUMTbIBaTb U3 pa3pyLUAOLLEro KpyYeHUs ¢ Ucnonb3oBaHuem KoadduumeHTa 3anaca NnpoYHocTu He meHee 1,0.

6.4.1.8 Paspywiatouiee cMATUE U OBarnbHOCTb

6.4.1.8.1 Bo Bpems onepauuii yknagku HatsxkeHve rmbkon TpyObl, Kak NpaBuniio, KOHTPONUpYeTCa yCTpPon-
CTBOM HaTsKeHus unu nebegkon. Harpyska, gencTsyrollan Ha rmbkyro Tpyby npy HaTSXEHUN ee C MOMOLLBIO
YCTPOMCTBA HaTSXEHUA UK NMpU pasMaTbiBaHuM/HaMaTbiBaHUM rubkon Tpybbl nog HaTsKeHueM (BO3MOXHO
yepes V-o06pasHblil LWKMUB), AOMKHA KOHTPONMMPOBATLCA Tak, YTOObl HE AOMYCTUTb CMSTUS KOHCTPYKUMM UMK
M3BbITOYHOrO HanNpsPKeHUst MeTannuyeckux croes. MNpu npoekTupoBaHuM rnbkon Tpybbl BaXKHO NpUHUMaTb
BO BHMMaHue pacTsarveatoline Harpysku 1 paspyluatoliee Bo3geincTene Ha KOHCTPYKLMIO BO BPEMSA MOHTaXa.

6.4.1.8.2 BO3MOXHOCTb TEXHUUYECKOW peanuaauum MoHTa)xa rubkon Tpybbl ¢ ucnonb3oBaHuMeM BblbpaH-
HOW Npoueaypbl cnegyeT oueHuBaTh, y4UTbIBas crneayrolne Bo3aencTBus:

a) paspyLueHue rubkon Tpybbl Npu pagnanbHOM CKaTUKM B YCTPOUCTBE HaTSKEHUS,

b) paspyLatllee Bo3aencTene 6rnoka unu LWKMUBa nNpu yKnagke;

C) nospexaarllee HaTs)KeHue mbkon TpyObl B BepXHeW YyacTu cBoOOAHOM NOABECKU.

6.4.1.8.3 CMUHaIOLLYIO Harpy3Ky pacCcuyMTbiBaKOT Ha OCHOBE MPOYHOCTU BHYTPEHHErO Kapkaca v yaepxu-
BaKLWMX croes, obecneynsaloLmx CTOMKOCTb K AaBNeHUO (apMupoBaHue, obecneymnsaroLlee CTOMKOCTb K AaB-
NEeHUIo, 1 NNockas cTanbHaa cnupans), ecnu NpUMeHUMo. [Ina pacyeta CMUHaOLWEN Harpy3kn peKkoMeHAYTCA
OBa anbTepHaTMBHbIX NOAXoAa, KoTopble Oblnn oTKanMbpoBaHbl MO pesynbTaTtaM HaTYPHbIX UCTIbITaHWIA:

a) pacyeT METOAOM KOHEUHbIX 31TEMEHTOB;

b) aHanUTUKO-aMNUpUYECKNE YpaBHEHUS.

6.4.1.8.4 Cnenyet pacCcMOTpETL crnegyowme cnydyau Harpysku, ecnv npumMmeHnumo:

a) HamaTblBaHue/pa3maTbiBaHue rmbkon TpyObl Ha LWIKUBE Nnog AeUCTBUEM MaKCMMarbHOW OCeBON Ha-
TPYy3Ku;

b) paguanbHoe cxaTtue B YCTPOUCTBE HaTsKeHUs rubko TpyObl noa AeUcTBUEM pacyeTHON Makcumanb-
HOW OCEeBOW Harpy3Ku.

6.4.1.8.5 lNpu pacuete MakcumMarnbHO AOMNYCTUMOIO HaTSKEHUS NPU MOHTaxe HeobXxoauMo UCMOoMNb3o-
BaTb MEHbLUEE U3 ABYX CNeayoLnX OrpaHUYeHIA:

a) cnegyeT npefycMoTpeTh, UTODbl OCeBOE HaTSXKEHME UNK paauanbHoe cxaTtne B rubkon Tpybe octa-
Banocb MEHbLUMM, YEM TO, KOTOPOE MPUBOAUT K HaMNPSXKEHUAM, COOTBETCTBYIOLLUMM KOHCTPYKLMOHHOW MNpoYy-
HOCTM apMUupoBaHusA, obecneuBaroLLEero CTOMKOCTb K AaBreHuo unu paboTatolero Ha pacTskeHue;

b) crneayeTt npegycMoTpeTh, YTOObI AENCTBYOLEE HaTAXXeHe unu paguanbHoe cxaTtue B rubkomn Tpyde
OCTaBanoch MEHbLUNM, YEM TO, KOTOPOE NPUBOAUT K MEXaHUYECKOMY CMSATUIO, YMHOXEHHOMY Ha koadduuu-
€HT UCcnonb3oBaHuA ANA MOHTaxa, onpeaeneHHsin 8 FOCT P 59309.

6.4.1.8.6 Kpome TOro, BaXXHo npegycMoTpeTb, YTOObl MakcumarnbHas ocTaTouyHas oBaribHOCTb TPYyObl
npu oboux MeTogax MoHTa)xa bbifia MeHbLUEe 3HaYEeHUA UCXOL4HOWN OBanbHOCTU, UCMONb3YEeMOoro A5l pacyeToB
Ha rmagpocTaTuyecKkoe CMsTUE.

6.4.1.9 Cxatue

6.4.1.9.1 Tnbkas Tpyba MOXeT rnoasepratbCa CXKaTUO ABYX BUAOB: ahdeKTUBHOMY cxaTuo (oTpuua-
TenbHOEe AeUCTBYIOLLEee pacTsKEeHUE) U OCEBOMY (UCTUHHOE CXaTue CTEHKU) cxaTuio. SddekTUBHOE cxxaTne
npuBOAUT K yBEnuuyeHuto aecdopmauuii B Tpybe, a oceBoe cxxaTue NoTeHUnanbHO MOXET NPUBECTU K NoTepe
YCTOMUYMBOCTU B apMUPYIOLLIEM Crioe Ha pacTseHue. [NNoseaeHue rubkoi Tpybbl nog 4eUCTBUEM CXHUMAIOLLEN
Harpysku onpegensieTcs Temneparypon Tpyobi.
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6.4.1.9.2 Tpun npoeKkTupoBaHnn rmbknx TpyOHbIX CUCTEM CreadyeT NPOBEepsTb BO3MOXHOCTb BO3HUKHO-
BEHUs1 o6oux BUAOB cxaTtus. B cnyyae BO3HUKHOBEHUS 3hEKTUBHOIO CxaTus, BepuduumpytoT cnegyrowme
KpUTEPUU NPOEKTUPOBAHUS:

- obecneunBatoT, UTObbI adhhekTUBHOE CxaTue BbiNo MeHbLULE, YEM CaTUe, NPUBOASLLEE K HApYLLEHUIO
kputepusa MBR;

- obecneuunsatoT, YToObI B TPy6E He BO3HUKANO CTEPXXHEBOWM NOTEPU NPOLONbHON YCTONUNBOCTM.

6.4.1.9.3 3HayeHMe MakcMmaribHOro OCeBOro cxatus Ansa rubkon TpyObl MHOTOCIOMHOM CTPYKTYpb! 6e3
CBA3YIOLMX CMOEB CNeayeT paccunTbiBaTb Kak 3HaYeHUe, KOTopoe NPUBOAUT K oBpa3oBaHuio paspbiBa Mexay
apMUPYIOLLMMI BONMOKHAMU U HWDKENEeXaLMM CroeM, paBHbIM MOMOBUHE TOMLWMHBLI apMUPYIOLLMX BOMOKOH.
JonycTtumoe oceBoe cxaTue Ha HanpshkeHWe U YCTOMYMBOCTb PacCUUTLIBAIOT U3 3HAYEHUss MaKCUManbHOro
OCEBOro CXXaTus C UCnonb3oBaHUeM KoadduLmeHTa 3anaca NpoYyHoCcTM He MeHee Yyem 1,0, Kpome Toro, He-
obxoaumo, uTobbl Ntoboe oceBoe cxaTue, KOTOpoMy noasepraeTcs Tpyba, Obino MeHbLUe Yem JONyCTUMOE.
Cnepgyet Takxe BbINOMHUTL OLEHKY NOTEPU YCTOMYMBOCTU NPOBOSOKA Ha pacTsKeHue.

6.4.1.10 ®akTopbl, onpeaensiolme CpoK aKcnnyarauum

Kputepun pacyetoB Ha yctanocTb onpegeneHsl B [OCT P 59309. Kpome Toro, Ans OLEHKU cpoka 3Kcnnya-
Tauuv cnegyet onpeaenvTb A0NyCTUMbIE YPOBHU AECTPYKUUU. PekomeHaaumm no HUM npuseaeHsl B Tabnuue 5.

6.4.2 N'mGkne TPyOGbl MHOIOCIIOMHOW CTPYKTYPbI CO CBA3YHLWMUMU CIIOSMU

6.4.2.1 Kputepuu npoekTupoBaHua Ans rmbknx Tpy6 MHOrOCNOMHOM CTPYKTYPbl CO CBA3YOLWNMU CROSMU
npuseaeHsl B FOCT P 59306 ¢ yyeTom criegytoLlero:

- aechopmauum (3nactToMepHble crion);

- HaNps)KeHUst U Harpy3ku (apmupyroLLe Crnou, Kapkac U KOHLEBOW (OUTUHT);

- TMAPOCTATUYECKOro CMATUA (Harpyska, NpuBoAsLLas K NoTepe YCTONYMBOCTH);

- MEXaHUYECKOrO CMATUSRA (HaNpsiXKEHUs, co3aaBaeMble apMUPYIOLLIUMU CIIOSMIA);

- paspyLuaroLero CMATUS U OBanbHOCTY (BO BPEMSA MOHTaXa);

- hakTopOB, OnpeaensioLLMX CPOK SKCNNyaTauum.

6.4.2.2 Kputepuu BBoAAT Ans obecneyeHuns pacyeta Ha paspyLUueHue B JOMOMHEeHUe K KpUTepusam, onpe-
neneHHbiMm B TOCT P 59306.

6.4.2.3 Kputepun, onpepeneHHole B [OCT P 59306, npyuMeHUMbI K MaTtepuanam, KoTopbie UCrnonbay-
toTCs Ans rmbkux Tpy6 co cBA3yoWMMU CnosiMu B HacTosiLee Bpems. Ecnu ncnonb3ytoT HoBble MaTepuarnsl,
crnepyeT BBOAUTb KpUTEpUU NPOEKTUPOBaHUSA, KOTopble obecrneynsaioT ypoBeHb HafgeXHOCTU He HUWXKe, Yem
onpegeneHo B [OCT P 59306. B kpuTepusix NpoekTMpoBaHus Heobxogumo paccMmaTpusaTth BCE XapakTepu-
CTUKM MaTepuana, Takue Kak cTapeHue, ycTanocTb 1 u3bbiTouHan gedopmaums.

6.4.2.4 CyLLecTBYIOT yNpoLLeHHble NoaXoabl K XxapakTepucTukam Tpyb (0ceBoM XKeCTKOCTHU, KECTKOCTU Npu
narmbe 1 KpyyeHUmM 1 T. N.) U K pacdeTy Harpy3oK Ans oTAeNbHbIX MaTepuanos Tpybbl (apmupytoLlero kopaa, ana-
cTomepa Tena Tpybbl 1 T. n.). TakMe ynpoLLeHHble METOAONOMNM MOTYT UCMONb30BaTbCA ANSA NpeasapuTeENbHOro
CpaBHEHUS NPOEKTHBIX HArpy3oK C KPUTEPUSMU NPOEKTUPOBaHUS. [Ns pacyeToB TEXHUYECKOro NPOeKTUPOBaHUS
UCMONb3YIT BepudULMpOBaHHY (UCNbITaHUSAMU OnbITHOMO obpasua) metogonoruio cornacHo TOCT P 59306.

6.4.2.5 N3-3a komnnekcHou Npupoabl MBOKuX Tpy6 MHOroCNONHOW CTPYKTYPbl CO CBA3YIOLUMMU CMOSMM,
cnepyeT npegycMoTpeTb, YToObl BepuuLMpoBaHHbleE METO40MNOMU NPOEKTUPOBaAHUS YYUTbIBANu B3avMo-
OeNcTBue Mexay MeTanfMyeckuMy U 3nacToMepHbIMU KOMMOHEHTaMU U pacnpegeneHue Harpysku mexay
pPasnUYHbBIMK CNOSIMU U KOMMOHEHTaMU, B YaCTHOCTU B 30HE, CMEXHOWN C KOHLEBbLIM (OUTUHIOM.

6.4.2.6 UNsrotosutenu rmbkmnx Tpy6 MHOroCNonHOM CTPYKTYPbI CO CBA3YOLWMMM COSMU UCMONb3YIOT ABa
pasHbIX TUMNa METOAONOMMU NPOEKTUPOBAHUA. HEKOTOpbIE U3rOTOBUTENM UCMIONbL3YOT aHaNUTUYECKUE METOADI
Wy pacyeT METOAOM KOHEYHbIX 3IEMEHTOB ANA yuyeTa pacnpeeneHus Harpysku Mmexay pasnuuHbiMu KOM-
noHeHTamu, obpasyrowmumm Tpyby MHOrOCNOMHON CTPYKTYPbl CO CBA3YOLUMU cnosmu. [pyrie ucnonb3yroTt
CTaHAapTHblE aHaNUTUYEeCKNe METOAbI, UCXOAA U3 reOMETPUYECKNX XapaKTEPUCTUK TPYObl, KOTOpble HeOBXo-
OUMO YyYUTbIBaTb, C AMNUpUYECcKUMU KoadhbduumeHTamm acdektusHocTu. KoadbduuymeHTbl addekTusHocTU
PaccUMTLIBAIOTCH Ha OCHOBE UCMbITaHUI ONbITHLIX 06pPa3LOB, HAaNPUMEP UCMbITaHUI Ha paspbiB OT BHYTPEH-
Hero AaBreHns U Ha pacTsKeHue.

6.4.2.7 TOCT P 59306 onpepensier gonyctuMbie 3HavyeHuUs gedopmaummn anacToMepHbIX CroeB Kak
Makcumym 50 % pacueTHon MakcumansHou gedopmauum Ans cocTapeHHoro matepuana. bnarogaps 6onee
LUMPOKOIN AedhopMaLMOHHOW CMOCOBHOCTU 3MacTOMEpPHbIX MaTepuanos, UCNOMb3yeMbiX NpU U3roTOBNEHUU
MBKnx Tpy6 MHOroCronHOM CTPYKTYpPbl CO CBA3YIOLWMMUN CNOSIMU, 3TOT KPUTEPUN NPOEKTUPOBAHUS SBNSETCS
He HacTOnMbKO ONpeAensAlwWmUM, Kak Ana TEPMONNacTUYHbIX MaTtepuanos, UCMONb3yeMbiX NPU U3roTOBNEHUU
MBKMX Tpyd MHOrOCNOMHOM CTPYKTYPb! 6€3 CBA3YIOLLUX CrOEB.
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6.4.2.8OCT P 59306 npegycmaTtpusaeT pacyeT MBR ans npepotspalleHus NoBpeXaeHns BHYTPEeHHe-
ro UM HapYXHOrO KapKacoB M3 NPOBOSIOKU C 3aMKOBbIM COEAUHEHUEM, MPU X HANUYUN.

6.4.2.9 Kputepun NpoOeKTUPOBaHUS Ha HanNpsiKEeHUA U Harpyaky (KoadhuumeHTbl UCNOoNb3oBaHUs),
npuseaeHHble B [OCT P 59306, yctaHasnueaT gonycTUMble KO3hdUUMEHTbI 3anaca NpoYHOCTU Ha pas-
pyweHue. 3Tu koadduUnEHTbI onpeaensioT MakcuManbHoe HOMUHaNbHoe AEUCTBYOLWEe HanpsXKeHue unm
Harpy3Ky NponopLuoHanbHO KOHCTPYKLMOHHOM MPOYHOCTU CTanbHbIX MaTtepuanos. KoadduymeHTsl ucnonbs-
30BaHMA 4aKOT HEABHYIO NOMNPaBKy Ha HanuymMe OCTaTOYHbIX Hanps>XKeHWIA B MPOBOSOKE.

MpumevyaHune — OnybnukoBaHHble KOIPPULMEHTbI UCMONb3OBAHUA OTHOCATCA K CTanbHbIM Matepuanam. 31
3HauYeHUA He MoryT BbiTb OCHOBOI ANA Kakux-nnbo 3ako4deHuit 0 AoNYCTUMbIX HanPSXXEHUAX ANSA HOBbIX MaTepuanos.

6.4.2.10 KoacbduLmeHTbl UCNOoNb3oBaHUS, CBA3aHHbIe C NnoTepen YCTOMUMBOCTU BHYTPEHHEro Kapkaca
noa AeucTeueM rugpocratudeckoro aaeneHus, onpegeneHsl B [OCT P 59306 B 3aBUCUMOCTU OT rNyOuHbI
BOAbl, C Bonee BbICOKMM 3HaYeHneM koadhduumneHTa ncnonb3osaHus (bonee HUIKUM 3HayeHuemM Kkoadbdhuum-
€HTa 3anaca NpoYHOCTH), AONYCTUMbIM ANSA NPUMEHEHUSA B rMyBoKkoBoAHbIX yenosusax. KoadduuyueHT 3anaca
npoYHoCTU (obpaTHasn BenuunHa 3HayeHus ko3dbdpuuMeHTa UCMoNb3oBaHNS) CBSI3aH ckopee ¢ abComMTHbLIM,
YeM C OTHOCUTENbHBIM, 3arnacoM Mexay rnyouHon CMATUA U NPOEKTHON rnyBuHON.

6.4.2.11 AHanuTuyeckue MeTodbl ANs pacyeTa CoNpoTUBMNEHUA CMATUIO cneayeT OCHOBbIBaTb Ha npu-
HATOW UCXOAHOW oBanbHoCTU. OBanbHOCTb BbIOMpPaET N3roTOBUTENb Ha OCHOBE NPeaenos AOMYCKOB U3roTOB-
TNEHUA 1 OCTATOYHOW OBaNbHOCTU Nocne MoHTaxa. Ecnun HeT apyrMx AaHHbIX, CneayeT UCnonb3oBaTe MUHK-
ManbHyto oBanbHocTb 0,2 %.

6.4.2.12 ConpoTusneHue cMATUIO Ans Tpy6 ¢ rmagkum nNpoxXoaHbIM KaHaroMm Takke paccuyuTbiBaloT Ha
OCHOBE CONPOTUBINEHUA Tena TpyObl, NPY 3TOM MOXHO UCMONb30BaTh CTAHAAPTHbIE aHaNUTUYECKUE METOAbI.
Ecnu oTHoweHWe faBneHus CMATUS K NPOEKTHOMY AABMNEHUIO HUKe Heobxogumoro 3HayeHus u Tpyba He
paccunTaHa Ha crny4yau CMATUS, CrieayeT yKasaTb, Kakoe BHYTPEeHHee AaBneHune JOCTaTouHO Ans npegoTspa-
LeHUst cMATUS (HanpuMep, NyTeM NPOBEPKU, YTO TPYDBONpPOBOA 3anonHeH XUAKOCTbIO NoA MMApocTaTUYeCcKUM
OaBneHuem).

6.4.2.13 Kputepun pacuyeTtoB Ha yctanocTtb onpegeneHsl B [OCT P 59306. Kpome Toro, Ansi OUEeHKU
CpoKa aKkcnnyatauyum Heobxoaumo onpeaenuTb AoNyCTUMbIE YPOBHU AeCTpyKumu (cm. Tabnuuy 6).

Tabnuya 6 — [JonycTmble YPOBHU AECTPYKUMM ANA TPYO MHOTOCINONHON CTPYKTYPbl CO CBA3YOLMMI CIIOAMM

KoMnoHeHT [ecTpykuma PekomeHpgaumm
Kapkac 1) Kopposus [onyckaeTcsa orpaHMyeHHasn KOppo3ua (3po3uns) C y4eTOM TOro, YTO
2) Spo3usa COXPaHAKTCA CTPYKTYPHbIE XapaKTepucTUKM U yHKLUMOHaNbHble
TpeboBaHua
1) To xe, Y4TO 1 ONA KOPPO3UM.
BHyTpeHHwi1 cnow 1) Bcnyuusanue, pac- | 1) He gonyckaetcsa BcnyumBaHue, paccrioeHue unm nosenexue Ka-
crnoexue HanoB yTeuku u3-3a GbicTporo cbpoca gaenexuns rasa. [Mospexae-

HUA B pe3ynbTaTe npoLecca pacceyeHus cnegyet MrHopupoBaTth.

2) Tepmuueckas/xvumu- | 2) He gonyckaetca nosieneHue ytedek. [oBbileHHas npoHuvuae-
Yeckasn AecTpyKuma MOCTb [OMNYyCKaeTCs, eCnu CUCTeMa paccyuTaHa Ha MoBbILEHHbI
YPOBEHb NpoHuLaemMocT. B gononHeHue Kk BbilueykazaHHOMY, Ao-
nyckaeTca orpaHnyYeHHas AecTpyKUua npu obecneyeHum coxpane-
HWA YNIIOTHEHUM Ha KOHLEBOM (DUTKHTe

Apmupyrowue crnom 1) Koppoaus 1) He pgonyckaeTcs Koppo3us, KOTopas MpUBOAUT K MOBbILLEHUIO
koatbpuLMeHTa 1UCnonb3oBaHUA KOPAOB B apMUpYHOLLEM croe 3a
npegenamu AonycTUMbIX 3Ha4YeHuI

2) Ycranoctb v U3Hoc 2)Cm. 9.2

MokpbiBatowuii crioin | Obwas gecTpykums HocTtaTouHo, YTobbi cnocobHocTb k Aedopmanum 6e3 paspyLueHus
COOTBETCTBOBaNa NPoeKTHbIM TpeboBaHUAM

KoHueBoi ouTuHr Kopposzua He ponyckaetca koppo3usa, KoTopas NPUBOANT K YXYALUEHUIO 3KC-
nnyaTalyoHHbIX XapaKTepUCTHK, yTeuke Unu NoBpexaeHnto ynnor-
HeHUs Unu GrnokupyoLLEero MexaHuama
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6.5 Bo3pnencteus

6.5.1 Obwme cBegeHun

6.5.1.1 Tubkue TpybonpoBoabl paccyuUTbIBAlOT Ha BO3OENCTBUS B COOTBETCTBUU C (PYHKLUMOHAMNbHBbIMU
TpeboBaHuaMM.

6.5.1.2 Bce pacuyeTHble codeTaHUs Harpy3ok Ans rubkux TpybonpoBoaos, BKAOYAs U3roTOBMNEHUE, Xpa-
HeHue, TPaHCMOPTUPOBKY, UCMbITAHUA, MOHTaX, 3KCNnyaTauuo, U3BneyeHue u cnydyarHble cobbiTus, OMKHbI
ObliTb YKa3aHbl U3rOTOBUTENEM B UCXOAHBIX AaHHbIX ANS NPOEKTUPOoBaHUS, onpeaeneHHbix B FOCT P 59309 n
OCT P 59306. B ncxoaHblx AaHHbIX AN NPOEKTUPOBaHUA crieqyeT COCTaBuTb BapuaHTbl CXEM HarpyXeHus,
KOTOpble onpeaensitoT Bce HoOpMarbHble, aHOMarnbHble, MOHTaXHbIE U YCTANOCTHbIE YCMOBUS Harpy>XeHus B
COOTBETCTBUM C TpeboBaHUAMMU, yKa3aHHbIMU 3aka3umkom B cootBeTcTBuM ¢ FOCT P 59309 u FOCT P 59306.

6.5.1.3 Tabnuua 7 cogepXuT pekoMeHAOBaHHbIe 3HaYeHUs roaoBOM BEPOSTHOCTU cobbITUS ANs MOH-
TaXHbIX, HOPMarbHbIX U aHOMarnbHbIX Harpy3ok ana 20-neTHero cpoka aKkcnnyatayuu. [na gpyrmx CPOKOB
3KCnnyaTaumm 3T 3HaYEHUs MoryT pasnuyatbesi. [pu KOMBMHMPOBaHUM 3HAYEHU rOAOBOV BEPOATHOCTU
BOIH U TeueHu ansa 100-neTHUX yCNoBuiA cneayeT yunTbiBaTh crnegyoolmve ase KoMouHauum Harpysok, Kpome
cnyJaes, Korga AOCTYNHbI 6onee KOHKPETHbIE AaHHbIe:

a) BOfHa € BEPOATHOCTbIO BO3HUKHOBEHUSA oguH pa3 B 100 neT B kKomBuHaUum ¢ TeYeHUeM C BEPOSATHO-
CTblO BO3HWKHOBEHUS oauH pas B 10 ner;

b) BonHa ¢ BEPOATHOCTbIO BO3HMKHOBEHUA 0auH pa3 B 10 neT B KOMBMHaUUM C TEYEHUEM C BEPOATHO-
CTb0 BO3HWKHOBEHUA ofuH pas B 100 nert.

Tabnuya 7 — PekomeHaauuv no 3Ha4yeHUAM rogoBoM BEPOATHOCTYM ANA BO3MOXHOCTM yKNaaku, HopMarnbHOW 1 aBa-
puiiHoM 3akcnnyatayum Ha nepuog 20 net

YcnoBuA akcnnyaraymm

Tun Harpyaku® Skennyarauua
Yknapgka
HopmanbHas akcnnyatauma b ABapuiHaa akcnnyarayua b
dyHKUMOHanbHas Oxupaemoe, 3agaHHoe wunu | Oxupgaemoe, 3agaHHoe unu | Oxupaemoe, 3agaHHoe
3KCTpemManbHoe 3HayeHue 3KCTpemMarnbHoe 3HayeHue U1 3KCTpemanbHoe 3Ha-
YyeHue
Okpyxatowan cpega BepoaTHocTb npeBbiweHns B | BeposiTHocTb npesbiweHusi | BepoaTHOCTb npesBbile-
COOTBETCTBUM C CE30HOM U npo- | > 102 Husi ot 102 go 104
OOMKUTENbHOCTbIO nepuoga
MOHTaxa

BoamoxHoCcTb npekpa- | Ecnu  npekpaweHue pabor | BoageicTeusa Harpy3ok oT | BosgelcTBuA Harpysok oT
WeHus pabot npegycMatpuBaeTcs, TO  Ha | oKpyxallei cpeabl MO- | OKpyxawolien cpegbl Mo-
paboTbl HeobxoauMO 3annaHu- | ryT GbiTb CHWKEHbI, Tak YTO | ryT ObiTb YMEHbLUEHbI, TakK
poBaTb nMepuop, NorogHble yc- | BEPOATHOCTb COBMaAeHWsi | YTO BEPOARTHOCTb COBNa-
NOBUS NpY KOTOPOM B TPM pa3a | ABneHui cocTasut > 10728 | AeHWUA SBNEHUIT cocTasuUT
npesbilwaoT nnaxupyemyio | kom6uHaumn co cnydaiiHont | > 104 B komBuHaLum co
NPOAOMKMTENBHOCTb YKNaaku Harpyskomn cnyvaniHou Harpyakom

Ecnu npekpalieHue pabor He
npegycmatpuBaeTcs, Heobxo-
AvMo obecneunTb cokpalleHue
NPOJOMKUTENBHOCTU BpPEMEHN
BbINOMHEHUA ornepauuu Ao ne-
pvoaa, MOATBEPXAEHHOTO Ha-
AEXHbIM NPOrHo3oM noroAsl

CnyuvaitHas B coorBerctBUM Cc mMeTogom | B coorBeTcTBUMM C HOp- | KOHKpeTHoe  pelueHue.
MOHTaxa MarbHbIMU YCoBUSAMY 3Kkc- | BeposiTHocTs ot 102 go
nnyatauwm, T. e. BepoaT- | 104

HocTb > 102

2 Ycnoeus koMBuHauum Harpyzok — no FOCT P 59309 u FOCT P 59306.
b BepositHocTb 102 1 104 akeuBaneHTHa nepuoay nostopsieMocTt 100 neT 1 10 000 NeT COOTBETCTBEHHO.
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6.5.1.4 TpeboBaHusA K aHanNU3y BO3OENCTBUM ANSA CriydaiHoro cobbiTUS criegyeT OCHOBbIBaTb Ha OLEHKe
BEPOSITHOCTU BO3HUKHOBEHUSA cobbiTus. CnyyaiiHble cobbiTus, 0BbIMHO paccMmaTpmBaeMble ANA cTaTUYecKuX
YCNOBUIN NPUMEHEHWS, BKIIOYAIOT yaap OT CTONKHOBEHWUS C OpyAMEM TparnoBoro fosa v nagamowymu obb-
ekTamu. [Ins guHamMuyeckux ycrnoBuin NpUMEHeHUs oBbIYHO paccMaTpuBaloTCs Takue cryyanHble cobbiTus,
Kak obpbiB OQHOWN WU HECKOMbKUX SIKOPHBIX OTTSPKEK W YacTuyHas notepsa nnasyyecTtu. Kpome Toro, ans
onpeneneHusa 3KCnnyaTtauuoHHON HaaeXHOCTU KOHCTPYKLUUN B AUHAMUYECKUX YCNOBUSIX NPUMEHEHUS, cre-
QyeT paccmaTtpuBaTb BO3HUMKHOBEHWE BO3OEWCTBUIN NpW SKCTPEManbHbIX ABMNEHUAX (TaKuX, Kak cobbiTus ¢
BEPOSITHOCTBLIO HACTYNNEHNS PaBHOW UMK MeHbLLel, Yem 1074).

6.5.1.5 BapnaHTbl BO3OEMUCTBUI COCTOAT U3 Harpy 30K, KOTOpble paccMaTpuBaroT Npu pacyeTe NpoYHOCTU
KOHCTPYKUMM U npouecca nNpoekTupoBaHus. KOHKpeTHbIe crnyyaun Harpy3kv hopMUpyoT UCXOAHbIE AaHHble
ANs NATU 3Tanos obLlero npouecca NpoeKTMpoBaHus Tpybbl cneayowmnm obpa3om:

- NPOEKTUpOBaHNE KOHMUrypaLmm nonepeyHoro ceyeHust (NMoKanbHblil pacyeT);

- MPOEKTUPOBaHNE KOHUrypauum cUcTeMbl (CTaTUYECKUN OBLLMIA U NOKanbHbIA pacyeT);

- OUHaMUYECKUIA PacyeT U NPOEKTUPOBaHUE;

- AeTanbHoe MPOEKTUPOBaHWE U pacyeT cpoka IKcnnyatauum (OKOHYaTENbHbIA NoKanbHbI pacyeT u
OLieHKa CpoKa 3Kcnnyarauum);

- NPOEKTUPOBaHNE MOPCKUX OnepaLiuii.

6.5.1.6 Bce aTtanbl npouecca NpoeKTUpoBaHUS BKIOYAKOT 0OLWMIA UK NoKanbHbIN (nonepeyHoe cevye-
Hue) pacuet rubkon Tpybbl. (MaBHoOW 3agadelt obuwero aHanusa aBnseTcsa nposepka cobnogeHns OCHOBHbIX
KpuTepues npoekTupoBaHus (Takux kak MBR, gonyctumoe HaTskeHue 1 cTabunbHOCTb AMHaMUYECKUX nepe-
MEeLLEHU) U onpeaeneHne KpUTUYECKNX KOMBUHaLUMI Harpy3oK. 3aTem BbIMOMHSAIOT NOKanbHbIA pacyeT Ha-
rPY30K A4S NOATBEPXKAEHUS, UTO Takue obLme KpuTuYeckme KOMBMHaLUUM Harpy3oK He NPEeBbILLAOT KpUTepuu,
ycTaHosrneHHble B FOCT P 59309 u OCT P 59306.

6.5.2 NpoekTnpoBaHue KOH(pUrypauum nonepeyHoro cevyeHusi

PesynbTaTbl NpegBapuUTenbHOro nokanbHoro pacyeta (Ytobbl onpeaenuTb AaBneHVe paspbiBa, peak-
uuio Ha gasneHue FAT, MBR, rny6uHy norpyeHus Ans CMATUSA, paspyllalollee HaTsaXeHue, TepMmuyeckue
CBOWCTBA, BEC B MOPCKOW BOAE, OTHOLLUEHWE HaTsKeHWe — BEeC U T.M.) NpeaocTaBnsAlT MHdopMauuio ans
CpaBHEHUS € NPOoeKTHbIMY TpeboBaHuaMu (rnybuHa Boabl M NPOEKTHOE AaBreHVe) U BbINONHEHUS Npeasapu-
TENbHOro MPOEKTUPOBAHUS MOMEPEYHOro ceyeHusi. Takol npeasapuUTenbHbIA NPOEKT NMONepPeYHOro CedeHus
MOXeT ObITb Janee U3MEHEH C YYETOM pe3ynbTaToB OCTallbHbIX 3TarnoB npolecca npoekTuposanus. B yact-
HoCTW, Ansa rny6oKoBOAHbIX YCNOBUI NPUMEHEHUSA HAa Ha4yanbHOM 3Tarne npouecca NPoeKTUPOBaHUSA MOXET
ObITb HEOBXOAMMbIM PACCMOTPEHUE Harpy3oK, BO3HMKAOLWMUX NPU MOHTaXe.

6.5.3 NpoekTupoBaHue KOH(Urypauum cucteMbl

6.5.3.1 B ucxogHble gaHHble AN NPOEKTUPOBaHWUA BKIIOYAIOT Harpy3ku, BO3HUKAOLWME B CTaTUYECKUX
ycnosusx. 'bkas Tpyba noasepraeTcsi pacyeTy npu Bcex pyHKUMOHanNbHbIX Harpy3kax, Harpy3kax ot Bo3aen-
CTBUS OKpY>KatoLLen cpeabl 1 KOMBMHaUUSAX crnydYanHbIX Harpy3oK OT BHYTPEHHel cpeabl (dasnexve, Temnepa-
Typa, cocTtas cdnonaa) u okpyxarLlen cpeabl, onpegeneHHsix FOCT P 59309 n FOCT P 59306.

6.5.3.2 MNpumepbl crnyyaes Harpy3ok Ans obLiero craTuyeckoro pacyerta, Kotopble hopMUPYIOT UCXOA-
Hble AaHHble ANs 3TOro NpoLecca, BKYaoT TEPMUYECKUI aHanus, cnyyaun Harpy3sku Ana obpartHoro Bbirnba
(TonbKO ANsi CTAaTUYECKUX BbIKUAHBIX TPYOONPOBOAOB), CryyYan Harpy3okK ¢ y4eTOM CTabunbHOCTU nocne ycTa-
HOBKM Ha OHO (TOMbKO ANS BbIKUAHBIX TPyBONpoBOAOB) WUNK crnyyau cTaTUYecKon Harpy3ku obLuen KoHdu-
rypauuu. B Tabnuue 8 nokasaH TUNOBOW NpUMep crnyyas Harpysku anst obLiero cratMyeckoro pacyeta ans
3TOro 3Tana npoekTuposaHus. Ha AaHHOM 3Tane NpoekTUpoBaHUs pacyeT TpebyeTcsa ToNbKo AN cTaTUYeCcKnX
ycrnosui npumeHeHust rubkoro Tpybonposoaa. PacyeT Ans AMHaMUYECKUX yCroBuii NpUMeHeHUs rubkoro Tpy-
BbonpoBoAa BLINONHAETCA Ha 3Tane 4, NoKasaHHOM Ha pucyHke 19. B pacueT criyyaes Harpy>XeHust Ans crtatu-
YECKMX YCroBuM NpuMmeHeHus rmbkoro Tpybonposoga crnegyeT BKMoYaTb BCE COOTBETCTBYIOLME UCTIbITAHUS,
cnyyanm Harpyaku Npy MOHTaXe U aKcnnyaTaumu.

lMpumepbi

1 Cnyyall A — npoekmHoe OaesieHue, cpedOHee Hamsi)KeHue, u32ub 00 MaKcuMaslbHO OXudaemou
uckpuseneHHocmu.

2 Cny4au B — omcymcmeue eHympeHHe20 hriouda, HapyxHoe 2uépocmamuyeckoe dassieHue rnpu Mak-
cumarnbHoU 251y6uHe 800bl, Mospexo0eHHasi HapyHasi 060J104Ka.

3 Cnyyau C — mMaKcuMalslibHOe 0cesoe cxamue.
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Tabnuya 8 — Tunosble cnyyan Harpysku A4ns obLiero cratTmyeckoro pacyeTa

Criyuah Onucaxue [MpumeHeHne
Harpyaku
A OBLmI cTaTYeckuii pacyeT nNpu NPOEKTHOM AaBMNeHUM, 3KCnnyaTauMoHHOM BHYTPEHHEM DA
crironae, cpegHeM CMELLEHUMN cyaHa, OTCYTCTBUM TEUYEHUR
B OBLmI cTaTyeckuii pacyeT nNpu NPOEKTHOM AaBMNeHuu, 3KCnnyaTauMoHHOM BHYTPEHHEM DA
cdnonge, 100-neTHelt NoBTOPSEMOCTH NHENHOrO NpubnwkatoLero TeveHus, 100-netHen
NOBTOPSEMOCTU CMELLEHUS CyaHa nog ManbiM YoM
Cc OBLmin cTatyeckuii pacyeT npu NPOeKTHOM AaBNeHUM, 3KCnyaTauMoHHOM BHYTPEHHEM DA
dnonge, 100-neTHen nosTopsieMocT yaanstoLero Teqenus, 100-netHel noeTopsemocTu
CMelLeHnUsA cyaHa nod 6onbLmm yriom
D OBLwmin cTatdeckuit pacyeT nNpu NPOEKTHOM AaBMNeHuu, 3KCrnyaTayuoHHOM BHYTPEHHEM DA
cnonae, 100-neTHelt nosTopsieMocTy nonepedHoro TedeHus, 100-neTHel noBTOpAEMO-
CTV NMonepeYHoro CMeLLEHNs cyaHa
TepMudeckuii aHanua SA, DA
F AHanus ycToOMYMBOCTU NOcCne YCTaHOBKM Ha AHO SA
AHanus obpatHoro Bbirvba SA

6.5.4 QuHaMnyecKkur aHanus n NpoeKTupoBaHue

6.5.4.1 Cnyyan Harpy3ku Ha 3TOM 3Tane OTHOCATCH TOMbKO K AUHaMUYECKUM YCNOBUSAM NMPUMEHEHUS
pasepa (unu coeauHUTENbLHOro TpybonpoBoaa) U BKNIOYAOT BCe AMHAMUYECKME Harpys3ku Ans obuero npo-
eKTUPOBaHUA cucTeMbl. TpyDObl CHOBa NogBepratoT pacyeTy Npu BeeX OyHKUMOHANbHbIX Harpyskax, Harpyakax
OT BO3AENCTBUS OKpYKatoLeln cpeabl U KOMOUHUPOBAHHbIX CriydaliHbIX Harpy3kax, onpeaensemMbiX BHYTpeH-
HeWn 1 BHeLUHeN cpenon.

6.5.4.2 Bce cnyyan QMHaMUYECKMX SKCMyaTaUMOHHbIX U CryYaHbIX Harpy3oK oBbl4HO KOMBUHUPYHOT
BHYTPEHHUEe cTaTuyeckue C BHEeLHVMW OUHaMUYECKUMU Harpy3kamu OT BO3[EMCTBUSA OKpyKatollen cpenpl
(TakMMK, Kak BOMHa, TeYEHUE N OBUXKEHUSA BEPXHEN YacTu paii3epa) u paccmaTpuBaloTCs Kak YyacTb AUHaMu-
yeckoro aHanuaa. CneagyeT npoaHanuaupoBsaTtb Crydau Harpysku, 4OCTaTOuHble sl oXBaTa BCEro cnektpa
peakumi Cc y4eToM ABWKEHUW U cun. AHanuM3 YyBCTBUTENbHOCTU BbINOMHAIOT ANA OLUEHKU BUSHUA U3MEHe-
HWIA KMOYeBbIX NapamMeTpoB, BKoYas BHYTPEHHUI dntona, obpactaHve MOPCKMMU opraHu3mamu, nepuogsl
BonHbl, BnuaHue VIV u T. n. BapuaHTtbl cXem Harpy>keHusi onpeaenatoTcs 0COBEHHOCTAMMU MECTHbBIX YCIOBUNA.

6.5.4.3 B 1abnuue 9 npeactasneHbl BapuaHTbl AUHAMUYECKMX CXEM HarpyXeHus npu npumeHeHuu
FPSO/FPS. Kaxayo 13 cxem Harpy>XeHua cnegyeTt npoaHanuanposaTh AN pasnMUYHbIX COMETAHWUI HArpy3oK
BO3AENCTBUA OKpYKatoLLen cpeabl.

Tabnuya 9 — BapuaHTbl AMHaMUYECKUX CXEM HarpyxxeHus npu npumerenun FPSO/FPS

(I?;f;(‘:”':; Pexum Harpyaku?® Tun Harpy3ku i aﬁ%f:é):;?nb Kpﬂ?&"“ Onucaxne
A HopmanbHble yc- | ®yHKUMOHaNbHblE ¥ 0,55 1,5 3KennyaraunoHHble YCroBus
NOBUA  3KCMNya- | OT BO3AEWCTBUA OKpy- | ApmupoBaHus, obe- BHYTPeHHero dnionga, He-
Taumm XatoLen cpeapl crneyMBsatoLLero cToi- noepexaeHHan npuyanbHas
KOCTb K AaBNeHUIo cucTeMa u YCrnoBuA oKpya-
towen cpeabl co 100-neTHen
NOBTOPREMOCTHIO
0,67 — —
ApMupoBaHuA, pa-
GoratoLero Ha pac-
TSXKeHVe
B HopmanbHbie yc- | ®yHKUMOHaNbHbIE, OT 0,85 1,25 Orcytctane BHYTPEHHEro
NOBUS  3KCMMya- | BO3AEWCTBUA  OKpY- cnonpa, ogHa nospexaeH-
Tauum Xawwen cpeabl U Hasa AKOpHas OTTsXXKa U ycro-
cnyvaiHble BUA OKpYXaloLlew cpeabl co
100-neTHe NOBTOPREMOCTHIO
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OkoHyaHue mabnuusi 9

Cxema Ha- Kputepum Kputepun
rpyKeHuA Pexvm Harpyaku? Tun Harpyakm HanpAKEHMIA® MBRE Onucaxuve
C ABapuiiHble yc- | OyHKUMOHanbHble, OT 0,85 1,25 OT1cyTcTBME  BHYTPEHHero
NOBURA 3KCMnya- | BO3AEWCTBUR  OKPY- cdnionaa, Ase NOBpeXAeH-
Taumm Kawowen cpeabl U HbIX SKOPHbIX OTTSDKKM U yC-
cnyvaiHble NOBUS OKpYXXatoLLen cpeabl ¢

10-neTHel NOBTOPREMOCTbHIO

2 «HopmanbHbie» 1 «aBapuiiHble» YCNOBUA IKCMNyaTauuu crieayeT onpeaenaTb No HopMaTUBHbIM TpeGoBaHNAM.
b Kpureprem HanpskeHUs ABNAETCA AONYCTUMAs Harpyaka B 3aBUCHMOCTM OT HeCyLLeii CNOCOBHOCTN KOHCTPYKLMN.
¢ Kputepuit MBR aenseTcs koadbduumueHToM 3anaca npoyHoctu Ha MBR npu xpaHeHuu.

6.5.4.4 Tabnuua 10 cogepXuT BapuaHTbl AUHAMUYECKUX CXEM Harpy>XeHus Ans coudeTaHui byHKUu-
OHarbHbIX Harpy3oK U Harpy3oKk BO3AEUCTBUM OKpYKatollen cpedbl B YCrOBUAX PErynsapHoro BOMTHEHUA Npu
npumeHeHun FPSO/FPS. YkasaHHble cxembl Takke MpUMeHUMbl ANA YCMNOBUIA HEpEerynsapHoro BOMHEHUS.
PekomeHaauum no Tunam aHanusa cm. B 9.4.1.

Tabnuya 10 — BapuaHTbl AUHAMUYECKMX CXEM HarpyeHus AnA codeTaHuil (pyHKUMOHanbHbIX Harpy3ok U Harpysok
BO30ENCTBUI OKpYKatoLL el cpeabl B YCNOBUAX PErynapHOro BonHeHus npu npumeHesnn FPSO/FPS

CxeMbl Harpyxenua 2 P
Na Mpubnmwkexue MpubnwkeHue YpaaneHve YpnaneHve MepeceueHve Mepeceyexue
poancTe FPSO/FPS k FPSO/FPS k FPSO/FPS FPSO/FPS FPSO/FPS FPSO/FPS
OCHOBaHUIO OCHOBaHWKO OT OCHOBaHuA OT OCHOBaHUA MNocKoCcTU NnocKoCcTn
pawsepa © pawnsepa paiizepa 9 pawnsepa pawsepa © pansepa
my6uHa min MWL min MWL max MWL max MWL max MWL max MWL
BoAbl
BHyTpeHHee Pabouee Pabouee Pabouee Pabouee Pabouee Pabouee
AaeneHuve
Ocapgka cygHa | B rpysy B rpysy C 6annactom | C 6annactom | C 6annactom | C 6annactom
Cwmelyexune Mpubnuxenune | Mpubnuxenune | YoaneHue ot | Yaanexue ot Mepeceyenne | MNepeceyeHune
FPSO/FPS f K OCHOBaHMIO | K OCHOBaHWIO | OCHOBaHWA OCHOBaHus NNoCcKoCTH NOCKOCTH
pausepa pawsepa pawsepa pawsepa pawsepa pawsepa
TeveHnue MosTopse- MosTopse- MosTopse- MosTopse- MosTopse- MosTopse-
MOCTb OAMH MOCTb OAVH MOCTb OAVH MOCTb OAVH MOCTb OAVH MOCTb OAVH
pas B 10 ner pazB 10 ner pass 10 ner pass 10 ner pas 8 10 net pa3 s 10 ner
Bbicota pery- | min (nosTopsi- | max (noBTops- | min (noBTopsi- | max (noeTops- | min (noBTopsi- | max (noBTops-
NAPHON BOM- | eMOCTb OAWH eMOCTb OAVH eMOCTb OAVH eMOCTb OAVH eMOCTb OfVH eMOCTb OAVH
HblY pa3 B 100 net) | pa3 8 100 net) | pa3 B 100 net) | pa3 8 100 net) | pa3z s 100 net) | pas e 100 ner)

paiisepa.

2 B nepeyeHb crydaes Harpy3ku AOMmKHbI BbiTb BKITOYEHbI COOTBETCTBYIOLLME CMELUeHUA CyaHa.

b AHanoruyHble BapuaHTbl BO3AECTBIUA AOMKHbI BbiTh paspaboTaHbl Ans cnyyaes Harpysku B u C B Ta6nuue 9.

¢ Mpubnuxatowmii cnyyar MMeeT OKpYXatoLLyto cpeay U CMeLLeH e, OpUeHTUPOBaHHbIe BAOMb NOCKOCTY pasepa
B HanpaBneHun COeAVHEHNA Ha AHe MOpPS.

d Ypansowuit cnyJail MMeeT OKpyXaloLLyto Cpedy W CMeLLeHe, OpMeHTUpOoBaHHbIe BAOMb NMOCKOCTU paiizepa B
HanpaBneHU OT COeANHEHUA Ha OHE MOpS.

€ [MonepeyHbli1 cry4ail UMeeT OKpYyXatoLLyto Cpeay U CMeLLEeHVe, OPUEHTUPOBaHHbIE NeprneHANKYNAPHO NNOCKOCTH

f CmelueHve cygHa BkniouaeT 4onycku MoHTaxa. MicxoaHbiii OTHOCUTCA K COCTOSIHMIO SKOPHOM CUCTEMbI.
9 CooTBeTCcTBYOLME NEpUOAbl PerynsipHbIX BOMH criegyeT BbibupaTb, YTo6bl 3acbukcupoBaTh NUKOBYIO peakuuto
paitsepa B npefenax gvanasoHa BO3MOXHbIX NEpUOAOB.

6.5.4.5 [1ns oueHKM NOTeHUManbHOro B3aMMHOrO BIIMSAHUSA MeXAy pasnuyHbIMU KOMMOHEHTaMU CUCTEMBI
cnepyet paspaboTarb COBOKYMHOCTb CllyyaeB Harpy3ok. PekomeHgauum no npobrnemam B3avMHOMO BIINSAHUSA
npuseaeHsl B 8.4.2. B cnyyae Harpy3ku Heo6xoaMmo BKItoYaTh HOpMaribHble YCroBus aKcnnyaTauum (ycro-
Bus ogHoneTtHen 1 100-neTHeln NOBTOPSEMOCTH) C COOTBETCTBYHOLLUMMU YCIOBUSIMU CryYalHbIX Harpysok.
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6.5.5 [letanbHoOe NpoeKTUpoBaHue 1 pac4yeT cpoka cnyXoObl

6.5.5.1 Ha atom 3Tane npoekTUpOBaHUSA MPOBEPSIOT KOHEYHbIN fOKanbHbIN aHanua criyyaes Harpysku
ANA AVMHaMUYeCKUX YCroBUiA NpUMEHEHUS C UCTONb30BaHUEM Harpy3oK, KoTopble onpeaeneHbl BO BpeMs npea-
BapuTenbHoro obLero AuHamuyecKkoro aHanuaa. [lna scex nonoxeHu Tpyodbl criegyeT NpoBoAUTL NoKanbHbIN
aHanus, ¢ y4eToM Harpyaok, paccuMTaHHbIX Npu obliemM aHanuse Ansi COOTBETCTBYIOLMX YCNOBUA Ha NpoTsKe-
HWUM XXMU3HEHHOro uukna TpyObl (Takux kak FAT, MOHTaX, HopMarnbHble U aHOMarbHble YCNoBUSA 3KCnnyarauum).
Tunosble NpUMepbI criyyaes Harpy3ku Ans NoKanbHOro aHanusa Ha 3ToM aTane NpoeKTUpoBaHUA:

lMpumepbi

1 Cny4yalu A — npoekmHoe OasJieHUe, MaKcuMallbHoe 8epxHee HamsxeHue nod delicmeueM wmopma ¢
10-nemHel noemopsieMocmbio, us2ué mpy6bl 00 3KcIyamayuoHHo20 MBR.

2 Cnyyau B — omcymcmeue sHympeHHe20 0aesieHUsl, MaKcuMallbHoe eepxHee HamshxeHue nod deucmeu-
eM 80/1HbI co 100-1emHel nosmopsieMocmbio, u32ub mpy6b! 00 IKcnyamayuoHHo2o MBR.

3 Cnyyau C — MUHUMaJllbHO€E MpoeKmHoe dasjieHue, MaKkcuMallbHO€e 0Ce8oe Cxamue.

6.5.5.2 PacueTtbl cpoka akcnnyartaumm rubkoro Tpybonposoga BbiNOMHAKT C YYEeTOM AeCTpyKUuu nonu-
Mepa, KOppo3uu METanNMUYECKUX CroeB U YCTanoCcTHOro aHanusa. Pacyet conpoTuBneHns ycTanocTu BbInos-
HSIIOT 32 UCKINIOYEHUEM CrnyYyaeB, Korga HanpshkeHust B crioe, obecneunsaroLLeM CTOUKOCTb K AaBNeHuto u pa-
BoTatoem Ha pacTaxeHue (Tpyba MHOrocrnonHon CTpyKTypbl 6e3 CBA3YIOLMX CIOeB) U apMUpyoLLEeM Kopae
(TPy6a MHOrOCNOMHOW CTPYKTYpPbl CO CBA3YIOLLMMM CITIOAMU), HUXKE Npeaena BbIHOCNMBOCTY ANA BCEX Crnyyaes
HarpyxeHus. Npu ycTanocTHOM aHanuae Tpyba paccmaTpuBaeTcs Npy BCceX KOMBUHAUUSX YCTanoCcTHbIX Ha-
rPY30K, onpeaeneHHbIX B UCXOA4HbIX AaHHbIX ANnS npoekTuposaHus. KombuHauum onpenensiioTca BHYTPeHHen
cpenout u yctanocTtHon (06bIYHO COCTOSIHME MOPS) KOMMOHEHTOW BHELLUHEW OKpYXKaroLeil cpeaoi.

6.5.5.3 CnepyeT npeaycMoTpeTb, YTOOb! BbiOpaHHble 3HaUYEHUS COCTOSHUSA MOpPS MpeacTasnsanu guva-
rpammy pasbpoca AaHHbIX O BOMHaxX Ans aHHOW obnacTu.

6.5.6 MNpoeKkTupoBaHue yknagku

6.5.6.1 Ha aTtom 3aTane npouecca NpoeKTUpOoBaHUs BbINOMHSAETCS aHanua rmbkon Tpybbl Ans NpoBepku
BO3MOXHOCTU TEXHUYECKOWN peanusauum npeanaraeMoro metoga yknagku. MNpu paccMoTpeHum Bo3aencTeunm
crnegyeT yunTbiBaTh BCE COOTBETCTBYOLME (DYHKLIMOHANbHbIE Harpy3ku, Harpysku OT BO3AENCTBUS OKpYKato-
e cpeabl 1 criyyaiiHble Harpysku, cBsidaHHble C METOAOM YKNaaku, CyaHOM, BpeMeHeM roga v ucnbitartenb-
HbIM gasneHunem. B Tabnuue 11 npuseaeHsl BO3AeUCTBUA Npu yKnaake rmbkoro Tpybonposoaa.

Tabnuya 11 — BosgencteuA npu yknaake rubkoro Tpybonposoga

Cnyuau
Har pyaKu Onwucaxve
A Cratnyeckuin aHanua: gaeneHne ruapaenmyeckoro UCrbiTaHus
B2 CraTtndeckuin aHanus: ycrnoBusi Yknaakv ¢ BHyTPEHHUM hriiovaom, MakcumarnbHas CKOpOCTb TeYeHWUs npu
yKnagke, cMelleHve cyaHa
ca OvHamuyeckuin aHanus: yCnoBus yKNagkyi ¢ BHYTPEHHUM chnionaoM, MakcmanbHas CKOpPOCTb TEYEHUA U
3KCTpeMmarnbHas BbicoTa BOMHbI NPU yKNagke, 3KBUBaNeHTHOe CMeLleHne cyaHa
D2 [vHamuyeckuii aHanus: AaeneHne rvapasnUYeckoro UCMbITaHWsA, MakcumarnbHas CKOPOCTb TEYeHUA U
3KCTpeManbHas BbicoTa BOMHbI NpY YKNagke, cMellieHne cyaHa
E Cratudeckuit aHanua: yrnybneHnue gHa nocrne MoHTaxa
2 O6bIMHO BbIMOMHAETCA ANA HECKONbKUX HanpaeneHui Bo3aencTBUA Harpysku, Takux kak 0°, 45°, 90°, 135° n 180°.

6.5.6.2 Cnepyet npefycMoTpeTb, UTOObl BO3AEUCTBUA ANSA pan3epHbiX CUCTEM OXBaTbiBanu BCe aTanbl
npouecca MoHTaxa. B crnyyae BONHOBOro BO34eNCTBUSA BbIMOMHSIOT pacyeT NyCcToN CeKuyum paisepa ot moay-
el NnasyyecTn A0 COeAUHEHNs ¢ NoaBoaHbIM obopyaosBaHMeM. MoHTaX panaepa ¢ BHYTPeHHUM chnouaom
COrMNacoBbIBAIOT C 3aKa34YMKOM U ONpPeaEnstoT B UCXOAHbIX AaHHbIX ANSA NPoeKTUpoBaHus. [ns HopManbHbIX
M 3KCTpeMarbHbIX YCNOBUI OKpY’KatoLen cpeabl onycKaeTcs NpoMbiBKa rmbkux TpybonpoBoaoB MOPCKOW
BOAOW, €CNU 3TO AONYCKaeT Matepuan BHYTPEHHEro Cros.

6.5.6.3 BapuaHTbl nokanbHbIX BO3OEUCTBUI NpU YKNaake crneayeT BbibupaTte Ha OCHOBE pesynbLraTtos
obuero aHanusa. B Tabnuue 12 nokasaHbl NpUMepbl NoKanbHbIX Harpy3ok nNpu yknagke. PesynbraTtbl 3T0-
ro aHanusa HeobxoauMO CpaBHMBATL C KPUTEPUSMU NPOEKTUPOBaHUSA, onpeaeneHHbiMu TOCT P 59309 u
[OCT P 59306 pns ycnosuil MOHTaXa. Takke crieqyeT npoaHanuanpoBaTtbh AOMOMHUTENbHbIE KpUTepun Ha
paspyLuarmoLlee CMATUE U OBanbHOCTb, NpuBeaeHHble B 6.4.1.8 n 6.4.2.
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Tabnuya 12 — Npumep nokanbHblX Harpy3oK Npu yknagke

Cnyyan

OnucaHue
Harpysku
A [asneHune rugpasnu4eckoro UCMbiTaHUA Ha MecTe, MakcuMaribHoe BepXHee HaTs)XeHWe B YCMNOBUAX Mu-
OpaBnuyeckoro ucnbiTaHusa
B Ycnosus yknagku ¢ BHYTPEHHUM (hnongom, MakcumanbHOe BEpXHee HaTAXeHWe ANA YCNoBuW yKnagkwu,

MBR ans ycnosun yknagku

cab MakcumanbHoe BepxHee HaTAaXeHWe, MakCuMmarnbHoe paguanbHoe CXatue OT CTUHrepa unm YCTpOﬁCTB Ha-
TAXEeHUA

Da:¢c MakcumanbHoe BepXHee HaTAXeHne, MMHUMaribHoe paguanbHoe oKaTtue OT CTUHrepa

2 Cnyyau Harmpysku C 1 D vcnonbayroTcs Ana NpoBepky ABYX KPUTUYECKUX Harpy3oK ANA BepTUKanbHOro MOHTaxa
C yCTpOMCTBaAMU HaTSKEHUS.

b Mpoeepka BO3MOXHOCTV CMATUSA KapKaca.

¢ Mpoeepka npockanb3blBaHns TpyObl U3-3a HEAOCTATOYHOMO TPEHUA MeXay Hapy)XHou 0BonoyYKon U Hapy>XHbIM
apMUpYIOLLMM CIOEM Ha pacTsKeHue (TonbKo Ans TPyS MHOrocnonHoM CTPYKTypbl 6e3 CBA3YOLKUX Croes).

7 MaTepuansbl

7.1 O6wue cBegeHus

Paspen 7 pononHsaer TpeboBaHusa K MaTepuanam, npusegeHHble B FOCT P 59306 n NOCT P 59309,
u pgaet obwme pekoMmeHgaumu rno Bbibopy MaTepuanos C yYETOM YCrnoBuii npuMmeHeHns rubkux Tpy6. Onpe-
AeneHbl 06bIYHO UCMONb3yeMble mMaTepuans! MOkUX Tpyd 1 NpuBeAeHbl UX 3KCNNyaTauUoHHbIe XapaKTepu-
cTuKn. PaccmarpuBatoTcs ansTepHaTUBHbIE MaTepuarnbl, BKOYas KOMMNO3UTHbIe. [laHbl pekomeHzauuu no
COBMECTUMOCTU C briioMaamMm U UCMbITAaHUAM Ha YCTOMYMBOCTb K CTAPEHMIO MOMMMEPHbIX/3M1aCTOMEPHbIX U
CTanbHbIX MaTepuanos.

7.2 Matepuansi! gns Tpyobl MHOTOCNOMHOWN CTPYKTYpPbI 63 CBA3YHLWMUX CloeB

7.2.1 O6wme xapakTepuCcTUKU

7.2.1.1 BO3MOXHOCTb NPUMEHEHUS MaTEpUanos onpeaensaeTca HECKONbKUMU haKkTopamu, BKIoYas co-
CTaB TpaHcrnopTupyemoro dnonga, Temneparypy, AasneHe U USMEHEHNE NapaMeTpPoB B NpoLecce 3KCnny-
artayum.

7.2.1.2 MaTtepuanbl U UX CBOMCTBA pacCMaTpuBatoT C yYETOM BO3MOXHbIX PEXUMOB paspyLUeHns, YTobbl
onpenenuTb Knoyesble TpeboBaHUA K MaTepuany Kaxaoro crnos Tpy6obi.

7.2.2 TepmonnacTuyHble NMosiuMepHble MaTepuanbl

7.2.2.1 B Tabnuue 13 npuBegeHbl TEPMONNacTUYHbIE NOMMMEPHbIE Matepuarnbl, Kak Npasuo, UCMonb-
3yemble B rMbkux Tpybax MHOroCnonHou CTpyKTypbl 6e3 cesasyowmx crnoes. [nsa HapyXHon 06onouku B cny-
Yyae BbICOKOM TemnepaTypbl UMM AUHAMUYECKUX YCroBun npumeHsaoT PA-11.

Tabnuya 13— Tunosble nonuMepHble Matepuansl AnsA rmbkux Tpy6 MHOrocnoMHou CTPYKTYpbl 6e3 CBA3YOLMX Cnoes

Cno# Tun matepuana 2
BHyTpeHHAs obonoyka, pabortatowas nog gasnesnem HDPE, XLPE, PA-11, PVDF
MpomesxyTouHble 06onoyKu HDPE, XLPE, PA-11, PVDF
HapyxHasa obonouvka HDPE, PA-11
Wsonsuws ° PP, PVC, PU

2 Bmecto HDPE ponyckaetcs ucnonbsosatb MDPE.
b B kayecTBe M30NALMM UCNONb3YIOT TBEPABI MaTepuan, NeHy U CUHTETUYECKYIO NeHy.

XLPE, cneunansHas mapka PE, nonyyeHa nytem obpasoBaHUs NepeKkpecTHbIX CBA3EN AN ynyylleHUs
XapaktepucTuk 6asosoro matepuana. ObpasoBaHue nepekpecTHbIX CBSA3EeN MOXeT BbiTb obecneyeHo pasnuy-
HbIMU bpMeHHbIMU MeTogamu. NpoayKTbl, NONYyYEHHbIE TaKUMKU MeTogaMu, AOMKHbI BbiTb KBanuduymposa-
Hbl U3roToBUTENAMU MMOBKUX TPYD nNepen Ucnonb3oBaHUEM B NPOU3BOACTBE rMbkux Tpyo.
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PVDF npegctaenser coboit TepMonnacTUYHbIA Matepuan ¢ 4OCTaTOYHO BbICOKMM MoZynem no cpas-
HeHuio ¢ HDPE u nnactuduymposaHHbim PA-11. Kpome Toro, ero anacTU4HOCTb 3HAUUTENbHO HUXKE, YeM Yy
PA-11. CyuwiecTByeT HeCKomnbKo NyTen NoBbILWEHUA TMBKOCTU U 3NacTUYHOCTU, Takux Kak gobasneHue nnacTtu-
dukaTtopa, agobasneHue mogudukaTopa nonumepusaumm, gobasneHne cononumepa PVDF, ucnons3osaxue
cononumepa unu KombuHauus aTux cnocobos. MNpu NpoekTUpoBaHuM TpyObl HEOBXOAUMO YUUTbIBATL NNACTU-
dukaymio, notepu nnactudukaTopa n CHKeHNe rubkocTu.

7.2.2.2 B Tabnuue 14 npusegeHbl pekoMeHaaumm no Beibopy nonumMmepos AN UCNonb3oBaHUA B MMBKMX
Tpybax Ha ocHoBe 20-neTHero cpoka akcnnyartauuu. [1ns getanbHoro NpoekTupoBaHusa Heobxoavma anpo-
BupoBaHHas Moaenb CTapeHus, noaTeepxaatrowan TpeboBaHUa K CPOKY 3KCMnyaTauum nonumepa corfiacHo
OCT P 59309.

Tabnuya 14 — PekomeHgaumv no Bbibopy NnonuMepoB ANA UCNONb3oBaHUA B rbkux Tpybax Ha ocHose 20-neTHero
CpoKa 3Kcnnyarauuu

) PRI MuHumansHas MakcumansHan Mpegens!
P JewcTaylolan paboyan obBoaHeHHOCTH®, KommeHTapum
matepuan b o
Temnepartypa?, °C | temnepartypa?®, °C %

HDPE =50 +60 ot 0 go 100 Bbicokas NpoYHOCTb Ha pacTsxeHue u yaap-
Has BA3KOCTb NP HU3KMX Temneparypax

XLPE =50 +90 ot 0 go 100 MoxeT mncnonb3oBaTbCs NP BbICOKOW CTe-
neHn obsogHeHHocTU. MakcumanbHas Tem-
nepartypa 3aesucut OT pabouero gasneHus,
CO CHWXEHVWeM TemnepaTypbl ANS AaBneHns
Bbiwe 13,8 Mla

PA-11 -20 — 0 —

20 ot 0 go 100

PVDF -20 +130 ot 0 go 100 Matepuan moxet 6biTb YyBCTBUTENEH K pac-
NPOCTPaHEHUIO TPELWWH B 3aBUCUMOCTU OT
ncxogHoro pasmepa gedekra U ypoBHS Ha-
NPsXeHUs

@ [laHHas Tabnuua nokasbiBaeT TONbkKo obuine npegenbl U He ABNAETCA obA3aTenbHOW ANA KOHKPETHbIX ycno-
BUW NpuvMeHeHuA. [lnanasoHbl TeMnepaTtyp ANA Kaxaoro Matepuana Takke 3aBUCAT OT cocTaBa TpaHCNopTUPYeMblX
cnoungos. Hanpumep, MakcumansHas Temnepartypa ana PA-11 sHauiTenbHo Hwke npu o6BogHeHHocTU. Takxe Gonee
BbICOKME TemMnepaTypbl BO3MOXHbI AN MHOTMX NOMUMMEPOB, ECNN HeobXoauMbIN CPOK IKCnnyaTtauum meHblue 20 ner,
MOCKOMNbKY BbICOKME TemnepaTypbl 0ObIYHO YCKOPSIOT NpoLecchl cTapeHus. 3To NonoXeHue AeVCTBYET He ANA BCeX
NOMMMEpPHbIX MaTepuanoB, U XapaKkTepUCTUKVW CTapeHUs creayeT OCHOBbIBaTb Ha AaHHbiX ucnbiraHui. C cornacus
nocTaBsLUMKa CKa4ku TemnepaTypbl BbilUe YCTAHOBMEHHbIX MaKCMMaribHblX 3Ha4YeHUI Takke MOoryT BbiTb AoNyCTUMb! Ha
OTHOCUTENBbHO KOPOTKOE BPEMS.

7.2.2.3 B Tabnuue 15 npuBeaeHbl XapakTepUCTUKU COBMECTUMOCTM MONUMEPHBLIX MaTepuanosB rmbkux
TpybonpoBogoB C TpaHcnopTupyeMbiMu dontovgamu. COBMECTUMOCTb MaTepuana € TpaHCMopTUpyeMbIM
roMaoM TakKe 3aBUCUT OT TeMnepaTypbl.

Tabnuya 15— TunoBble xapakTepUCTUKU COBMECTUMOCTU C chrirougamu 1 BCNy4MBaHUS| ANA NONMMEPHbIX MaTepu-
anoB rubkux TepmMonnacTUYHbIX TPyo

MNonmmepHbiia ObLue xapakTepucTuUkM COBMECTUMOCTH 2 XapakTepucTvku Bcnyuneanus 2 ©
martepuan
HDPE Bbicokana AuHamuKa CTapeHUs U YCTOMMMBOCTb K kucrotam, | Bbicokas CTOMKOCTb K BCyYMBaHUIO
MOpPCKOW BoAe M HedTw. TOMbKO NPU HU3KWUX 3HAYEHUAX TeM-

Cnabas CTOMKOCTb K aMMHaM U YyBCTBUTENbHOCTb K OKUCTNIEHUIO. | MepaTypbl U AaBneHus
BocnpvuMumBoCTb K pacTpeckMBaHWio Mof BO3AENCTBUMEM
oKpy>atoLLe cpedpl (cpeaa BKMYaeT CnupTbl U Xuakue yrne-
BoAopoAb!)
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OkoHyaHue mabnuusi 15

nz’;‘;:ss::'" Obuue xapakTepucTUkM COBMECTUMOCTY 2 XapakTepuCcTuK1 BCNy4MBaHUA b.c

XLPE Bbicokana AvHamuKa CTapeHWs M YCTOMYMBOCTb K MOpckoyn Boge, | Bonee Bbicokas CTOMKOCTb K BCMyuu-
cnabbiM KMcnoTam (4acTo B 3aBUCMMOCTM OT KOHLIEHTpauwm 1 gosu- | BaHuio, yem HDPE, ¢ nonoxwutens-
POBKM) ¥ NNacToBoMy hrirouay C BbICOKON CTENeHblo 0OBOAHEHUA. | HbIMU pesynsratamu, NonyYeHHbIMU
Cnabas CTOMKOCTb K aMMHaM M KOHLEHTPUPOBaHHbIM Kucnotam | npwu npesbilweHun 20,68 MIMa
(4acTo B 3aBMCMMOCTM OT KOHLEeHTpauuM 1 fo3vpoBku) u vys- | 1 60 °C
CTBUTENbHOCTb K OKUCIEHMIO.

B meHbwein ctenenn, yem HDPE, yyBcTBUTENbHOCTL K pac-
TPecKMBaHWIio NoA BO3AEMNCTBMEM OKpYXXalollen cpeapbl (cpeaa
BKMOYaeT CNUPTbI M XWAKue yrnesofopoabl)

PA-11 Bbicokas aguHamuka cTapeHus u yCTOMYMBOCTb K Chipoit HedbTh. | Bbicokas CTOMKOCTb K BCMyYMBaHUIO
Bbicokasi CTOMKOCTb K pacTpeckuBanuio nog BosgevcTeuem | go 68,95 Mlla un 100 °C
OKpYXatoLen cpeabl
OrpaHunyeHHas CTOMKOCTb K KMCroTam npu Bbicokow Temnepa- | OrpaHudeHHas CTOMKOCTb K Boge,
Type; orpaHu4eHHas CTOMKOCTb K Bpomuaam. Aaxe B He3HaumTernbHbIX Konuue-
Cnabasn cTOMKOCTb K BbICOKMM Temnepatypam B npucytctBum | ctBax. CTOMKOCTb CHWXKaeTcs co
Xunakon soabl cHwkeHuem pH. Cpok akcnnyartauuu

C y4eToM Temnepatypbl cM. B 7.5.3.5

PVDF Bbicokoe conpoTuBneHne CTapeHuto 1 K pacTpeckuaHuio nog | Bbicokas CTOMKOCTb K BCNyuYMBaHUIO
BO30ENCTBMEM OKpYXXaloLen cpegbl. Ao 68,95 MIMNa n 130 °C
CoBmecTUMOCTb € 6onbLUIMHCTBOM AobbiBaeMbixX UnM HarHeTae- —

MbIX B CKBaXWHY PriovA0B Npu BbICOKUX TEMMepaTypax, BKo-

Yas CNuUpTbl, KUCMOTbI, XNTOPUCTbIE pacTeopuTeny, anudarunye-

CKkve 1 apoMaTuyeckne yrnesofgopoabl U Cbipyto HedTb.

Hu3kan CTOMKOCTb K BbICOKOKOHLEHTPUPOBAHHLIM amMuHaMm, —
KOHLIEHTPMPOBaHHbIM CEPHbIM U @30THbIM KUCroTam U ruapo-

okucu Hatpua (pekomeHgyetcs pH < 8,5).

2 WarotoBuTento cneayeT BepuduLMpoBaTh NPUMEHUMOCTb MaTepuana B KOHKPETHbIX YCMOBUAX.

b XapakTep1cTuKv BClyumBaHNsA 3aBUCAT OT TpaHCMOPTUPYeMoro driouga, AaBneHus, CKopocTU copoca AaBneHus, Tem-
nepatypbl, Mapkv Marepuana. ObbiuHo Gonee HU3KOe AaBneHUe AonyckaeT Gonee BbiCOKUe TemMnepaTypbl U HaobopoT.

€ MpeacTaBneHHble 3Ha4YeHUA ABNAKTCH CCbINOYHBIMU. PeanbHble 3HaueHWst HeobxoauMo NoATBEPXKAATb UCTIbITAHUAMM.

7.2.2.4 Bo3pneucTteue rasa

7.2.2.4.1 a3 B TpaHcnopTUpyeMbiX drirongax aBnsaeTcs BaXxHenwmum dakropom npu Beibope matepu-
anos Ans nonumMmepHblx crnoes. OCHOBHble NPobnemMb! CBA3aHbl CO CTOMKOCTLIO K BCMyUYMBAHUIO U NpOHULae-
MOCTbIO MaTepuana BHYTPeHHUX cnoes rmbkon Tpybbl. B Tabnuue 15 npuBeaeHbl TUNOBbLIE XapaKTepUCTUKU
CTOWMKOCTM K BCMyYMBaHWUIO ANSA NONMMEPHbIX MaTepUanoB BHYTPEHHUX CroeBs, paboTaroLwmux nog 4aBneHneM.

7.2.2.4.2 IHTEHCUBHOCTb NPOHUKHOBEHUS rasa 3aBUCUT OT MHOMUX hakTopos (cM. 9.2.2), Npu 3TOM yuu-
TbIBAKOT COCTaB TpaHcnopTupyemoro dnouga.

7.2.3 MeTannuyeckue matepuansbl

7.2.3.1 O6wume ceegeHns

TpeboBaHus Kk cBOUCTBaM MeTannuyecknx matepuanos — no MOCT P 59309. 31 csoictBa cnegyet
cpaBHuBaTb ¢ TpeboBaHUAMU ANSA KaXO0ro KOHKPETHOro crnyyas NpUuMeHeHUs], C YYETOM KPUTUYECKUX PeXu-
MOB paspyLUeHUs.

7.2.3.2 Kapkac

7.2.3.2.1 Ina KapKacHoro cnos 0bbiYHO UCMONb3YIOT crieayLlme Matepuansi:

a) yrnepoaucTyto cTanb;

b) dbeppuTHyio HepkaseroLyto ctanb (AlSI 409 u AlSI 430);

C) ayCTEHUTHY Hepxasetowyto ctanb (AISI 304, AISI 304L, AlSI 316 n AlSI 316L);

d) BbicoKonerMpoBaHHyo HepxasetoLlyto ctanb (Duplex UNS S31803);

€) cnnasbl Ha HUKeneBow ocHoee (Hanpumep, N08825).

7.2.3.2.2 Bolbop maTepuana ans kapkaca 3aBUCUT OT cocTasa BHYTPeHHero dronaa u npeanonarae-
MbIX YCINOBWIA UCMONb30BaHUA MMOKON TPYObI.
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7.2.3.2.3 Matepuan ons Kapkaca BblibuparT ¢ y4eToM TpaHcrnopTupyemoro drniounga (yrnepogucras
cTanb UCMonb3yeTcs AN HEeKOPPO3MOHHOM OKpyXKaloweWn cpedbl, a BbICOKONErMpoBaHHas Heplkasetowas
cTanb — B BbICOKOKOPPO3MOHHbBIX YCrOBUAX aKcnnyatauun). Kak npasuno, NpUMEHSIOT ayCTEHUTHbIE cTanu
304L n 316L. Beicokoe cogepxkaHue monubaeHa (o1 2,7 % po 3,0 % no macce) moxeT ObiTb NPUMEHEHo Ans
matepuana AlS| 316L ¢ yenbio ynyylueHusi NpoTUBOKOPPO3UOHHBIX CBOMCTB.

7.2.3.2.4 Tlpu BbIGOpe MaTepuana 4ns Kapkaca OCHOBHbIMU paccMaTpuBaeMbiMy NapaMmeTpamu SBns-
toTcsA TeMneparypa dniovaa, cogepxarue CO,, H,S, xnopuaos v kucnopoaa. [ipyrue napamerpbl, KOTopbie
cnepyeT paccMoTpeTb, aTo pH, coaep)xaHue Boabl, cBOGOAHON Cepbl U PTYTU BO BHYTPEHHeM dntonge. Mare-
puan kapkaca, aKkcniyaTupyemMbii B YCIOBUSX KUCMNOW cpeabl, 4omKeH BbiTb ycTonumns K Bo3gencteuio HIC u
SSC B cootsetcTBUM ¢ [OCT P 53679.

7.2.3.2.5 Ecnu TpaHcnopTupyeMbi hnioua HacbilleH KUCNopoaoM (Bo3ayxom) (Hanpumep, npyu HarHe-
TaHWM MOPCKOW BOAbl) U HEOBX0oAMM KapKac, AOMYCKaeTCs pacCMOTPETb BO3MOXHOCTb UCMOMb30BaHUS A4ns
Kapkaca HemeTan/Myeckux marepuanos (Hanpumep, nonMMepoB, KOMMNO3UTHbIX Matepuanos). OgHako He-
obxoavmo npeaycMoTpeTh BanvaaLuio HeonpoboBaHHOW TEXHONOMN NPOBEAEHNEM UCTIbITAHUNA.

7.2.3.2.6 MNpumeHseMbin chnona ANS ruapaBnnuyeckoro UCMbiTaHUS He LOMKEeH BNUMSATb Ha CBOMCTBA
MaTepuana kapkaca rubkom Tpybbl. [1na kapkaca u3 yrnepoaucTon ctanv cnegyet yaanuTb U3 BoAbl, UCTONb-
3yeMon AN rmapasnuyeckoro UCMbITaHWs, pacTBOPEHHbIN KUcnopoa, AaXe U3 NuTbeBol Boabl. Kpome Toro,
MOXET ObITb HEOEXOAUMbBIM paccMOTpPEHUe Ucrnonb3oBaHus Guouunaa 1, 4ns ocobeHHO arpeccuBHOM cpeabl,
MHMIMBUTOPa KOPPO3UML.

7.2.3.3 Apmupyrowme criou, obecneymsarolime CTOMKOCTb K AaBNeHNIo 1 paboTarllme Ha pacTsKeHue.

7.2.3.3.1 TunoBbiM MaTepuanom, UCMomnb3yemMbiM ANS apMupyrowmx crnoes, obecneuynsaromnx CTon-
KOCTb K AaBneHuto U paboTatolux Ha pacTskeHue, ABMAETCA YrnNepoancTas cranb C CoaepXaHuem yrnepoaa
B 3aBUCUMOCTU OT NPOEKTHbIX TpeboBaHui. CTanb C BbICOKUM COAEpPKaHUEM yrnepoaa UCMonb3yT TaMm, rae
HeobxoauMma Bbicokasi MPOYHOCTb U MO3BONSIOT YCINOBUS OKpYKawLeln cpegbl. [na akcnnyatauum B KUCIOW
cpefe cTanb TakKe MOXET noasepratbc TepmMoobpaboTke (3akaneHHas v oTnyLeHHas cTanb).

7.2.3.3.2 XuMuuyeckui coctaB CTalnbHbIX MaTepuanos Ans apMupoBaHus, obecneunsarolero CTOMKoCTb
K AaBneHuto 1 paboTamoLllero Ha pacTskeHue, creayeT paccMaTpuBaTbh ANA NMOATBEPXKAEHUS NPUrOAHOCTU
K KOHKPETHbIM YCMOBUAM MNMpUMEHEeHUs. B TeXHUYECKUX yCrnoBUAX U3roTOBUTENS MaTtepuana Heobxoaumo
onpenenaTb NpeaenbHoe coaepKaHue KOMMOHEHTOB U pasnuuuns Mexay NnpYMeHEHVEM B HEKUCITON U KUCTon
cpepax. [Ins HEKOTOpPbIX YCNOBUIA NPUMEHEHUS cregyeT Takke paccMaTpuBaTb MUHMMU3ALUMIO coaepXaHus
MapraHua v BbinonHeHue o6paboTku NnaBku Kanbuuem.

7.2.3.3.3 CBapvBaeMoCTb NPOBOMOKN ONpeaensoT NpoBeaeHUeM UCTbITaHUA C onpeaeneHnemM n go-
KyMeHTanbHbIM 0hOpMMEHNEM MPUEMOYHbBIX KpuTepues. B cniyyasix, ecnvu nocne cBapkv He BbIMONHSETCS
TepmoobpaboTka, AnA OUEHKU CBapuBaAEeMOCTV MaTtepuarna ykasbliBaloT MakCUMarbHOe 3KBUBaNeHTHoe Co-
nepxaHue yrnepoga. MakcumanbHbI yriepoaHbi akeuBaneHT CE, BbipaXeHHbIi B MAcCOBbIX NMPOLEHTax,
onpenensitoT No ypaBHEeHUIo (M aHanorndHbIM)

Mn (Cr+Mo+V)+(Cu+Ni)

CE=C+—+ (1)
6 S 15

7.2.4 KoHueBble (hUTUHIUN

7.2.4.1 AN nepBUYHbIX METanMYecKnx KOMMOHEHTOB KOHUEBbIX (OUTUHIOB, KaK NpaBuro, UCnonbay-
etca ctanb AlSI 4130 nnu nermposaHHas Hepkasetowlas cranb (Duplex unn 6Mo). Ha KoHuUeBbIX hUTUHrax
06bIYHO MCNOMbB3YIOTCA CrneayoLe KOPPOIMOHHO-CTONKNE MOKPbLITUS:

a) 3NeKTPONUTUYECKOE HUKENUPOBaHNE, TOMNLWMHOM HE MeHee 75 MKM;

b) Hannaeku U3 H1Kenb-xpomosoro cnnasa Inconel 625 (UNS Ne 06625), TonwuHon He MeHee 3 MM;

C) CUCTEMbI 3MOKCUAHBIX MOKPLITWIA;

d) chbToprionumMmepHble NOKPbITUS.

7.2.4.2 Bbibop maTepuana n npoTUBOKOPPO3UOHHOIO MOKPLITUSA ANS KOHUEBbLIX (OPUTUHIOB 3aBUCUT OT
YCNOBUIA NPUMEHEHNS, B YAaCTHOCTU, OT YCINOBUI BHYTPEHHEN U BHeLLHen cpeabl. CneayeT npenycMoTpeTb,
yTobbI MaTepuans! U NOKPbITUS KOHLEBLIX (hUTUHIOB cooTBeTcTBOBanu TpebosaHuam FOCT P 59309.

7.3 Matepuanbi Ansa Tpyobl MHOTOCNIOMHOW CTPYKTYpPbI CO CBA3YIOLWMUMU CIIOAMU

7.3.1 O6wume cBegeHus

7.3.1.1 B 7.3 B 06Wux cnyyasx onpeaeneHbl Matepuarnbl, Kak npasuno, ucrnonb3yemblie B NPon3BoaCTBe
TMBKMX TPY6 MHOroOCIOMHOM CTPYKTYpPbl CO CBA3YHOLMMM CIIOAMMU, U 3KCNMyaTauUOHHbIE XapaKTepUCTUKN 3TUX
MaTepuanos, Takue Kak guanasoHbl 4oNYyCTUMbIX TEMNEPaTyp ¥ COBMECTUMOCTb C crnongamu. SnactoMepHble
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MaTtepuanbl UOSHTUDPULMNPYIOTCA Yepes UX NePBUYHbIA 3nacToMepHbI KOMNoHeHT, Hanpumep NBR. Mpu atom
onpenenseTcs ToNbKO NepBUYHbIN KOMMOHEHT, U KaXXAas KOMNaHWsa UCronb3yeT (UpMEHHbIE COCTaBbl N cMe-
Cu, peuenTypa KOTopbix 0BbIYHO He NepegaeTcs ApYrMM CTOPOHaM.

7.3.1.2 NpyBeaeHHbIE ANS pa3NUYHbIX Marepuanos XapaKTEPUCTVKU MOTYT HE COOTBETCTBOBaTb 3aaHHbIM
YCINOBUSIM NMPUMEHEHUSA, NMOCKOMbKY NPUMEHUMOCTb KOHKPETHOrO MaTtepuana onpegensercs HecKonbkumu dak-
Topamu, BKMOYasa cocTaB TpaHCMnopTUpyemoro donovaa, Temneparypy, AaBneHne, cocTas CMecu U U3MEHEHWE
napameTpoB Ha NPOTSHKEeHUN cpoka akcnnyatauum no FOCT P 59306. NoaToMy 3akas3uuKy cnegyet ykasaTb Us-
rOTOBUTENIO MPOEKTHbIE U 3KCNIyaTalMOHHbIe 3HaYEeHUSI BCEX COOTBETCTBYOLWMX napameTpos no FOCT P 59306.

7.3.1.3 Matepuanbl U UX CBOMCTBA CrneayeT paccMmaTtpuBaTb OTHOCUTENBHO BO3MOXHbIX PEXMMOB pas-
pyLUeHus, YToObl onpeaenuTb Krioyesble TpeboBaHUA K MaTepuany Kaxagoro crnos Tpyobl.

7.3.2 dnacToMepHbie NONIMMEpPHbIe MaTepuarnbl

7.3.2.1 B Tabnuue 16 npuBeaeHbl anacTtoMepHble Matepuarbl, Kak NpaBumno, ucnonb3yemble B rubkux
Tpybax MHOrOCNOWHOM CTPYKTYpbl CO CBSI3YIOLUMMU CrosiMu. OnacToMepHble MaTtepuanbl COCTaBnsoT npu-
MepHo 40 % — 65 % oKoHuYaTenbHOM CMEeCcU KoMnayHaa C OCTanbHbIMU HaMOMHUTENSMU, K KOTOPbIM OTHO-
CATCA YrnepoAHas caxa, aHTUOKCUAAHTbI, KaTanuaaTtopbl, NnactudukaTtopbl U oTBEpXAaLWue BelecTsa.
KoHeuHble cBOWCTBa 3anofiHUTENS 3aBUCAT OT OKOHYaTenbHOM cMecu Bcex BelecTs. Hanpumep, 6onee Bbl-
COKOEe cofiepKaHue yrnepoaHou caxun B CMecy KomnayHaa onpeaensiet 6onee HU3Koe anekTpuYecKkoe conpo-
TUBMNEHUE B JOMNOMHEHWe K 0bblYHO Bornee BbICOKOM MPOYHOCTU Ha pa3pblB (HECMOTPSA Ha TO, YTO CTPYKTypa
W pasMep YacTul YrnepoaHoOM Caxu Takke UrparoT 3HauuTenbHyo ponb). NBR Wupoko ucnonbayeTcs Kak
marepuan BHYTPEHHero cros, NockonbKy obnagaeT HU3KOM NPOHULAEMOCTbIO ANns ra3os, Takux kak N, n O,.
OpHako cam NBR 3aBucCUT OT NPOLEHTHOrO Coaep)XaHust akpunoHutputa B anactomepe. OHO 0BbIYHO co-
crasnseT ot 17 % go 50 %. Yem Bbiwe cogepxaHue akpunoHutputa B NBR, Tem Bbille TEPMOCTOMKOCTb U
HePTECTONKOCTb U HUXKE 3MaCTUYHOCTL MaTepuana npy HU3Ko Temneparype.

CPE aBnseTcs TUNUYHbLIM 3nacToMepoM AN NOKpbITUM TPYO MHOTOCNOMHOW CTPYKTYPbl CO CBA3YHOLN-
MU crnosimu. Ero xapaktepucTtukun obecneunmsaroT ero NpUMEHMMOCTb ANsi OTHOCUTENBbHO BbICOKOAbpas3mnBHbIX
YCMNOBUI OKpYKaKoLLEeNn cpeabl, rae OH MOXET NoasBepraTbCa BO34ENCTBUIO MOPCKOW BOAbI U O30Ha.

Tunosble cBoiicTBa (AnanasoH pabounx TemnepaTyp, COBMECTUMOCTb C (hnoMAOM U NPOHULAEMOCTb
ans cdonovaa) Ans OCHOBHbLIX 3M1aCTOMEpPHbIX MaTepuanos npuseneHbl B 7.3.2.2 — 7.3.2.4. [NockonbKy nto-
6o maTepuan 3anonHUTENs U3roTOBMEH U3 3MacTOMEPHOro MaTtepuana v HeCKonbKUX Apyrmx Matepuanos,
CBOWCTBa M3MEHSIOTCA B 3aBUCMMOCTW OT Tuna cmecu. Kpome Toro, Ans 6onbliMHCTBa YCNOBUIA MPUMEHEHUS
CBOWCTBa/XapaKTepUCTUKM 3NacTOMEPHbIX MaTepuanos B3aumo3asucuMbl. Hanpumep, gonyctumasi Makcu-
ManbHasa paboyasn TeMnepaTypa MOXET 3aBUCETb OT TPAHCMOPTMPYyeMoro dnouvaa.

Tabnuya 16— Tunosble anacTomMepHble Matepuarnb! ANa UCMNoNb3oBaHUA B MMBKMX Tpy6ax MHOTOCNONHON CTPYKTYPbI
CO CBA3YIOLLMMU CIOAMM

lMpumeHeHune Marepuan
BHyTpeHHWi1 cnou NBR, HNBR, CR, NR, EPDM
MokpbiTHe CR, CPE
3anonHuTens PaznuyHble
Usonsayus PVC, PE, neHonnacT ¢ 3aKkpbITbiM/ Nopamu, CTEKITOBOSIOKHO

7.3.2.2 TemnepaTtypa 1 COBMECTUMOCTb 311aCTOMEpPOB ¢ hrnonaom

B 1abnuue 17 npuBeaeHbl TeMnepaTypHble Npeaenbl U COBMECTUMOCTb ¢ (ortovaoM Anst TepMoycanoy-
HbIX 3M1aCTOMEPOB, UCMONb3yeMbIX AN BHYTPeHHe 060nouku B rubkux Tpybax MHOroCrnonHom CTpPyKTypbl CO
CBA3YIOLMMU CIOSMMU.

Tabnuya 17 — TemnepaTtypa 1 COBMECTUMOCTb TEPMOYCaZO4HbIX 3M1aCTOMEPOB C hriioMAOM 3N1acTOMEPOB

MakcumarnsHana pa-
nacromep T:;ﬂ;'ﬁg;?;pa Oouan Temnieparypa KommeHTapun
°C NPy NPOAOIDKUTENb-
How paborte, °C
NBR ot -20 125 CBsolicTBa 3aBUCAT OT cogepxanusa akpunonnTpuna. OTnMyHaa cToun-
no +40 KocTb K yrnesogopodam. OueHb xopoluas NMPOYHOCTb Ha paspbie U
AVHamuyeckue ceoiicTBa. Xopoluas HenpoHULaeMocTb U TEPMOCTOMN-
KOCTb. H13kas CTOMKOCTb K NOroAHbIM YCNOBUAM U O30HY
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OkoHyaHue mabnuusi 17

Temneparypa MakcumanesHas pa-
nactomep XPYNKOCTH, Oouan Temneparypa KommeHTapun
oC npwv NPOACKUTENb-
How paborte, °C
HNBR ot —-40 150 Xopoluasn CTOMKOCTb K yrnesogopodam. O4eHb Xxopoluas NpoYHOCTb
no +50 Ha paspblB U AWHamuyeckme cBOWCTBa. Xopolas HenpoHulae-
MOCTb M OYeHb XOpOLUas CTOMKOCTb K MOroAHbIM YCIOBUAM U O30HY
CR ot -30 100 YMepeHHas CTOMKOCTb K yrnesogopoaam. Xopoluas NPoYHOCTb Ha
no +40 paspbiB U YMepeHHble AMHaMUYeckue CBOMCTBa. Xopollaa Henpo-
HULaeMoCTb U TepMocToiKocTb. O4YeHb Xxopollas CTOMKOCTb K Mo-
roAHbIM YCNOBUAM U O30HY

lMpumeyaHue — [laHHaa Tabnuua nokasbiBaeT TonNbko obuive npeaernbl U MOXET ObiTb HENPUMEHUMa K KOH-
KpPeTHbIM ycroBuaM. [lnanasoH Temnepatyp ANA Kaxaoro mMarepuana Taioke 3aBMCUT OT cocTasa TpaHCMnopTUpyeMoro
cdniovpa. Hanpumep, makcumanbHas pabodas Temnepatypa ansa NBR moxet Gbitb cHwkerna go 20 °C, ecnm TpaHc-
nopTvpyembliii hrona MMEeT OTHOCUTENbHO BbICOKOE COAepXKaHue apoMaTUYeckux yrneBoaopoaos.

7.3.2.3 CoBMecTUMOCTb C (hronaom
B Tabnuue 17 npuseneHsl TUMNOBbIE XapaKTEPUCTUKU COBMECTUMOCTU C hrniouaom AN 3racTOMEpPHbIX
MaTepuanos, UCNOMb3yeMblX B TMOKMX Tpybax MHOrOCNONHOM CTPYKTYPbl CO CBA3YHOLLMMU CIOSAMM.

n pumMmeyaHune — CoBMecTMMOCTb C d)nIOWJOM B 3HAUMTENbHOW CTEMNEHU 3aBUCUT OT TeMnepartypbl.

7.3.2.4 Bo3pencTeue rasa

7.3.2.4.1 MNpu BbibOpe MaTepuana aracToMepHbIX Cnoes HeobxoanmMo yunTbiBaTb BO3AENCTBUE rasa,
ecnu rubkas Tpyba MHOroCnoMHOWM CTPYKTYpPbl CO CBA3YOLMMU CMOSMU UCMIONb3YeTCA ANs TPaHCNOPTUPOBKU
dnovaa, cogepkawyero ra3. OcHoBHas nNpobnema cBsizaaHa Co CTOMKOCThIO K BCMyUYMBaHUIO U NPOAOKaoLLe-
MYyCSi OTBEPXKAEHUIO BHYTPEHHEro cnos Tpybbl 1 ocTanbHoro Matepuana tena Tpy6bl. O6bIHO a1acToMepHble
MaTepuanel 6onee YyBCTBUTENbHbLI K BCYyUYMBaHUIO, YEM TEPMOMMACTUYHbIE Matepuansl, UCNonb3yemMble B
Tpy6ax MHOroCnonHom CTpYKTYpbl 6e3 CBA3YIOLWMX Cnoes. 3TO CBA3aHO C OTHOCUTENBHO Bonee BbICOKOM ras3o-
NPOHULIAEMOCTBIO U MEHBLUUM COMPOTUBIEHUEM Pa3pbiBy 31aCTOMEPHbIX MaTepuarnios OTHOCUTENBHO TEPMO-
nnacTuyHbiX MaTepuanos. [pu NPOU3BOACTBE 3TO KOMMEHCUPYETCS TEM, YTO rnbkue TpyGbl MHOrOCNoHOM
CTPYKTYpbl CO CBA3YIOLMMWU COSIMU, U3rOTOBMEHHbIE U3 3NACTOMEpPHbIX MaTepuanos, UMEKT BHYTPEHHUN
CTanbHOM Kapkac U3 cnupanbHO HaMOTaHHOM NEHTbI, U NO3TOMY BHYTPEHHUI CMoW He Tak BOCMPUMMYMB K
BCMyuMBaHWIO, KaK NOKa3blBalOT pesynbraThl flabopaTopHbIX UCMbITaHWIA caMoro anactomepa. MNpu ncnonsso-
BaHUM B YCMNOBUAX 3KCNnyaTauuu Teno Tpybbl MHOrOCNONHOW CTPYKTYpPbl CO CBSA3YIOLUMM CMOSIMU Nog, BO3-
Aeictenem H,S MOXeT noasepraTbCs HEMNpPepbIBHOMY OTBEPXKAEHUIO, MOCKOMbKY cepa SIBNAETCA CBA3YOLWUM
peareHTOM Ans MHOMMX 3nacToMepoB. OTO MOXET NPUBECTU K CHUXKEHWIO NOKanbHOW rMBKOCTU 1 NMOBLILLEHUIO
obLyen XKeCcTKOCTH paisepa.

7.3.2.4.2 VIHTEHCUBHOCTb MPOHUKHOBEHUS rasa yepes anacToOMepHbi MaTepuan 3aBUCUT OT MHOMUX
haKTopOB, BKMtoYas BHyTPEHHEE U BHELLUHee AaBneHue, NnoLaab NOBEPXHOCTH, TOMLWUHY BHYTPEHHEro Cros
n ko3 puLMeHT npoHulaemoctn. OcHoBHOM NpobnemMoin 4ns pacCMOTPEHUS B CBA3U C MPOHUKHOBEHUEM rasa
ABNAETCA NPEAPacnonoXeHHOCTb K BCnyymMBaHuio npu GeicTpom cbpoce aasneHus, BEPOSTHOCTb NPOHUKHO-
BEHUS] KOMMOHEHTOB TpaHcnopTupyemoro dnovaa yepes Teno Tpybbl U UX BO3AENCTBUE HA 3NacTOMEpHble
1 cTanbHble apMupyoLLue Crow.

7.3.3 MeTannuyeckue martepuanbl

7.3.3.1 TpeboBaHus K CBOMCTBaAM METaNMYeckux Matepuanos npuseneHsl B [OCT P 59306. 3tu ceoit-
CTBa cregyeT cpaBHUBaTh ¢ TpeboBaHUAMM AN KaXXA0ro KOHKPETHOro criydas NpUMeHeHUsi C y4eTOM KpUTu-
YECKUX PEXUMOB paspyLUEHUs, onpeaeneHHbiX B 714.3.

7.3.3.2 [ing kapkacHoro cnosi o6bl4HO UCMOMb3YHOT cregytolme Mmatepuansl:

a) yrnepogucTyto cTansb;

b) dbepputHyto Hepxxasetowyto ctanb (AlISI 409 u AlSI 430);

C) aycTeHUTHY0 HepxkaseroLwyto ctanb (AlSI 304, AlSI 304L, AISI 316, AlSI 316L);

d) BbiCOKONErMpoBaHHyo HepxasewLlyro ctanb (Hanpumep, Duplex UNS S31803);

e) cnnaebl Ha HUKeneBou ocHoBe (Hanpumep, N08825).

7.3.3.3 Boibop maTepuana ans kapkaca 3aBuCUT OT CoCTaBa BHYTPEHHero dnouga 1 npegnonaraembix
yCroBui UCnonb3oBaHus rMokon TpyObl.
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7.3.3.4 Kak npaBuno, UCNonb3yTCA Takue Mmartepuarnsl, kak aycteHuTHble ctanu 304L u 316L. Bbicokoe
coaepxaHue monubaeHa (o1 2,7 % po 3,0 % no macce) MoxXeT 6bITb yKkasaHo ansa matepuana AlSI 316L, uto-
Obl yNy4yLNTb €ro NPOTUBOKOPPO3NOHHBIE XapaKTEPUCTUKM.

7.3.3.5 Npu BbIbOpe MaTepuana Ansa Kapkaca OCHOBHbIMU paccMmaTpuBaeMbiMy NapamMeTpaMu siBns-
toTcsA Temneparypa dnouaa, cogepxarue CO,, H,S, xnopugos v kucnopoaa. [ipyriue napameTpbl, KOTopble
cnepyet paccMoTpeTb, — 3710 pH, cogepkaHue Boabl, cBOGOAHON cepbl U PTYTU BO BHYTpeHHeM dontovae. MNpu
3KCnnyaTaumm B yCroBUAX KUCION cpeabl BaXKHO NpeaycMOTPETb COOTBETCTBME MaTepuana kapkaca Tpebo-
BaHuaM [OCT P 53679.

7.3.3.6 Ecnu TpaHcnopTupyemblin o HacbiWeH KucrnopogaoM (Bo3gayxoM), Hanpumep npwu HarHe-
TaHUM MOPCKOW BOAbl, U HEOBXOAMM KapKac, AONYCKaeTCA pacCMOTPETb BO3MOXHOCTb MCMOMNb30BaHUS ANS
Kapkaca HemeTannuyeckux Marepuanos (Hanpumep, NonMmMepoB, KOMMO3UTHbIX MaTepuanos). OgHako He-
obxoamMmMo npegycMoTpeTh Banugaumo HeonpoboBaHHOM TEXHONOMN NPOBEAEHUEM UCTIbITAHUIA.

7.3.3.7 CnepyeT npeaycMoTpeTb, YTobbl donona rugpasnuyeckoro ucnbitadus 6oin 6e3speaHbiM ans
MaTepuana kapkaca. Kak MuHUMyM, Ansa kapKkaca 13 yrnepogucTon ctanu cnegyeT yaanuTb U3 Bogbl, UCMNOMb-
3yeMol ANsi rMapoCTaTUYECcKOro UCMbITaHUA, PAacTBOPEHHbIV KUCNOPOA, AaXe U3 NUTbLEBOW Boabl. Kpome Toro,
MOXeT 6bITb HEOBX0AUMbIM paccMOTpPeHUe ucnonb3oBaHus Guouunaa n, ons ocobeHHo arpeccuBHON cpeabl,
MHMIMBUTOpPa KOpPPO3UK.

7.3.3.8 TunoBbiM MaTepuanoMm Ans Kopaa NepBUYHbIX apMUPYHOLWMX CrOeB SBMAETCA yrnepoaucTas
cTanb. [Ins BbICOKONPOYHOro Kopaa UCNonb3yoT CTalb C BbICOKUM COAEpXKaHUeM yrnepoaa.

7.3.3.9 XuMmnueckuin coctas CTarbHbIX MaTepuanos ANs apMUPYOLLUX CIOeB criegyeT paccMmarpusaTb
AONs NoATBEPXKAEHUSA NPUIOAHOCTU ANS KOHKPETHBIX YCMNOBUA NPUMEHEHUS.

7.3.3.10 B TeXHMYEeCKUX YCroBUSX U3rOTOBUTENSA MaTtepuana onpenensioT npenenbHoe coaepXaHue
crnefyroLWmX 3NeMeHTOB: yrnepoaa, MapraHua, gocdopa, cepbl, KpeMHUS U Meau. [ANs HEKOTOPbIX YCNoBUiA
NPYMEHEHUA crieayeT Takke paccMaTpyMBaTb MUHUMU3ALMIO COAEPKaHUs MapraHua v BbinonHeHue obpabot-
KV NnaBKu KanbuueMm.

7.3.4 KoHyesbie pumuHau

7.3.4.1 Ana nepBUYHbIX METaNNUUYecKMX KOMMOHEHTOB KOHLUEBbIX OUTUHIOB OObIYHO UCMONb3yeTcH
ctanb AlSI 4130 unu nermpoBaHHas HepXasetowas cranb (Hanpumep, duplex unu 6Mo). Ha koHueBbIX dhu-
TUHrax o6bIYHO UCMONbB3YIOTCSH CreayrLMe KOPPO3NOHHO-CTOMKUE MOKPLITUS:

a) ANeKTPONUTUYECKOE HUKENUPOBaHME, TONLWWUHOM HEe MeHee 75 MKM;

b) Hannaeku U3 HUKenb-xpomosoro cnnasa Inconel 625 (UNS Ne 06625), TonwuHom He meHee 3 MM;

C) CUCTEMbI 3MOKCUAHBIX MOKPLITUIA;

d) cbTopnonumMepHble NOKPbLITUS;

€) LIMHKOBbIE MOKPbITUS.

7.3.4.2 Boibop maTtepuana v npoTUBOKOPPO3UOHHOIO MOKPbLITUS AMS KOHUEBbIX (OUTUHIOB 3aBUCUT OT
YCNOBUI NPUMEHEHUSA, B YAaCTHOCTU, OT YCNOBUI BHYTPEHHEN 1 BHelHel cpegbl. CneayeT npeaycMoTpeThb,
yTobb! MaTepuans! U NOKPbITUS KOHLEBbIX (PUTUHIOB cooTBeTcTBoBanu TpebosaHuam FOCT P 59306.

7.4 AnbmepHamuseHble Mamepuarbl

7.4.1 AntoMuHUM

7.4.1.1 B HEKOTOpbIX KOHCTPYKLMOHHbIX crosix rubkon TpyObl, BKNOYAsa Kapkac, apmuposaHue, obe-
crneuymBaioLLiee CTOMKOCTb K AaBneHuo u paboTatollee Ha pacTsXXeHne BMECTO CTanu, MOryT UCMONb30BaTbCA
antomMuHueBble matepuansl. OCHOBHbIM NPeVMYLLECTBOM aniOMUHUA SBNSIETCS TO, YTO MO CPABHEHWUIO CO CTa-
nbto oH obecrneunsaeT cHukeHue maccbl oT 30 % A0 60 % npu aHanornyHbIX NMPOYHOCTHBIX XapaKTepUcTUKax.

7.4.1.2 [JomKHbl yYUTbIBATbCH KOPPO3UMOHHbIE CBOUCTBA anioMUHUEBbLIX MaTepUanos, a Takke CTOUKOCTb
K u3Hocy, ctorkocTb K SSC u HIC, yctanocTb 1 cBapnBaemMocCTb.

7.4.2 KoMmno3uTtHble MaTtepuanbl

7.4.2.1 Komno3uTHas apmMupytoLLas npoBoroka, paboTtamoLwasn Ha pacTaeHue, MOXET UCMOoNb3oBaThbCA
B KauecTBe 3aMeHbl CTarnbHOW apMuUpytoLLel NPoBOoKU B Tpy6ax MHOrOCNOMHOM CTPYKTYpbl Be3 cBA3yoLWmX
cnoes. KomnoantHas apMmupyroLas npoBosioka MOXeT UMETb TOMNWMHY OT 1 4O 2 MM CO CnMpanbHOo HamoT-
KOV B HECKOMbKO CIOEB, 3KBUBANEHTHYO CTanbHOMY Croto. B kauecTBe anbTepHaTuBbl OHa MOXET ObiTb Takow
)Ke TONLWMHbI, YTO U 3KBUBANEHTHas cTanbHaa apMupyroLLlas Nposonoka 4o 8 Mm.

7.4.2.2 KoMno3uTHble Matepuanbl npegnaratT Uenbiii psa rnonesHbiX CBOMCTB ANSA apMUpyroLLen npo-
BOJTOKM Ha pacTaAXeHWe, Mo CPaBHEHUIO CO CTanbHbIMU, BKINOYas cnegyowme:

- BbICOKOE€ OTHOLLEHMNE NPOYHOCTb — Macca;

- XopoLuee COnpoTUBINEHNE YCTanocT (HeuyBCTBUTENbHbI K Hagpesy);

- XOpoLuMe yaapHyo BA3KOCTb U XKECTKOCTb (B 3aBUCMMOCTU OT Matepuana);
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- HEBOCMPUMMUYMBOCTb K KOPPO3UM U SECTPYKUUM Nod AencTBueM GonbluMHCTBA HedTENPOMbICNOBbIX
XMMUYECKUX peareHTOB 1 MOPCKOW BOAbI;

- BbICOKYO X€CTKOCTb UN Moaynb (B OQHOM HanpasneHun).

7.4.2.3 OCHOBHbIM NOTEHUMANoMm Ans UCronb3oBaHUs rMOKUX Tpyd MHOrOCNOMHOM CTPYKTYpPbI C apMu-
poBaHVWEM Ha pacTsKeHUe U3 KOMMO3UTHbIX MaTepuanos sSIBNSETCS UX UCMoNb3oBaHue B rny6boKoBOAHbIX yc-
NOBUSIX, [AE CHWKEHUE MacCbl MOXET ObITb CYLLECTBEHHbBIM MO CPaABHEHWUIO C TPyHamu Co cTanbHbIM apMUpo-
BaHWEM Ha pacTsikeHue (NMOTHOCTb KOMMO3UTHbIX MaTtepuanos cocTasnsaeT npumepHo 25 % oT nnoTHocTU
ctanu). Kpome TOro, cyLiecTByeT BO3MOXHOCTb UCMOMNb30BaHMS KOMMO3UTHBIX MaTepUanos B YCIOBUSIX BbICO-
KOro gaBneHus u kucrnon cpeabl. OnpeaeneHue cpoka akcnnyaTauum B YCroBUsSIX pasBUBAIOLLMXCA TEXHOMO-
M KOMMO3UTHbIX MaTepuarnos B HacTosiLLiee BPEMS OrpaHUUMBAET UX UCMONb3OBaHUE.

7.4.2.4 ApmupytoLive BONoKHa, UCMOoNb3yeMble B KOMNO3UTHBIX MaTtepuanax, BKMo4YarT CTEKNOBOMOK-
HO, yrnepogHble 1 apamuaHble BorokHa. KoMnosuTHble matepuansl C UCNOMb30BaHUEM CTEKNOBONOKHA 60-
fniee 3KOHOMWYHbI, YeM NpY UCMONb30BaHWUM YINepPoaHbIX BONOKOH. OAHako matepuan ¢ yrnepoaHbIMU BOMOK-
Hamu obnagaeT NyywnMm NPOYHOCTHBIMU CBOMCTBaAMU U XapakTepUCTUKaMu. B KOMNO3UTHbIX MaTtepuanax co
CTEKIMOBOMOKHOM UM YrMepoaHbIM BOMIOKHOM apMUPYIOLLME BOMOKHa OPUEHTUPOBaHbI NapannenbHo npoaonb-
HOW ocu npoBonoku. Micnonb3yemMbii Matepuan COAepPKUT 3NMOKCUMAHbIE CMOSbl, CMOSbl CIIOXHbIX BUHUMOBbIX
3bUPOB 1 TepMONNIaCTUYHbIE NONUMEPDI.

7.4.2.5 CnepgyeT pacCMOTPETb MOTeHUManbHble npobnemMbl U3HOca MeXay apMUpYoLUMU CRIOSMN U
MexXay oTAenbHbIMU apMUPYIOLWMMKU NMPOBOMOKaMK, KOTOpble NoABepraroTCA OTHOCUTENBHOMY CMELLEHUIO U
BbICOKOMY KOHTaKTHOMY AaBeHUIO.

7.4.2.6 CnepyeT OLUEeHUTb BNUSHUE NOBPEXAEHUA Ha 3KCNNyaTaUUOHHbIe XapaKTEPUCTUKN KOMMO3UTHOMN
nposonoku. Heobxoanmo naeHTUULUMPOBaTL U U3YYUTb MEXaHU3MbI Pa3pyLUEHUS.

7.4.2.7 OdbheKTBHOE 3aKpensieHne KOMMNO3UTHbIX MaTepuanos B KOHLEBOM huTuHre Tpybbl cneayer
noaTBEPAUTL COOTBETCTBYIOLMMU UCMbITaHUSMU. CneayeT TwaTenbHO OUEHUTb TEXHONOrM CoOeauHEHUs OT-
AenbHbIX KOMMO3UTHbIX NMPOBOSOK.

7.4.2.8 [Ina ouyeHKu BNUAHUA Orouaos, NPOHUKALWMNX B KOMMO3UTHbIE MaTtepuarbl, NPOBOAAT 3Kcne-
pUMeHTanbHble uccneaosaHus. Cnegyert uccnegosatb YyBCTBUTENbHOCTb CTEKNIOBOIOKOHHbBIX KOMMO3UTHbIX
MaTepuanos K KOPPO3UOHHOMY pacTpecKuBaHUIO MoA HarnpsKeHueM B Mopckow Boge. BaxHo onpegenutb
BO3MOXHOCTb ranbBaHU4YECKON KOPPO3UU KOMMO3UTHBLIX MaTtepuanos C yrnepoaHbIMu BoriokHamu. Mcnonsso-
BaHWe CTEKIOBOMOKOHHbIX KOMMO3UTHBLIX MaTtepuanos B BOAE NPV BbICOKOW TeMnepaType orpaHuyeHo, 1 ero
Heobxoavmo BepuduLMpoBaTb NyTeM NPOBEAEHUSA UCMbITAHUNA.

7.4.2.9 Cnepgyet onpeaensaTb CTPYKTYPY KOMMO3UTHOrO Marepuana rnocrie BO3AenCTBUS COOTBETCTBY-
FOLLMX Harpy3oK U yCIioBUI OKpYKaloLen cpeabl NyTEM CKaHUPYOLWEN 3NeKTPOHHOW MUKPOCKONUK, KoTopast
MOXET UCMONb30BaTbCA ANA 0BHapyKEHUS MUKPOTPELUMH U PacCrOEHUIA.

7.4.2.10 Kak npasuno, KOMMNO3UTHas NpPOBOSOKa NpoXoauT npeasapuTenbHoe hopMoBaHue BO BpeMs
W3roTOBMNEHUN, @ He BO BpeMsi HamaTbiBaHus Ha Tpyby. DTOT Npouecc MOXET NPUBOAUTL K CHWKEHUIO 3KC-
nnyaTauvoHHbIX CBOWCTB B CPaBHEHUM CO CBONCTBAaMU HE(OPMOBaHHOW NPOBOMOKK, YTO CNeayeT NpoBeEpUTb
ucnblTaHuaMu. Ecnv kKomnoauTHas NpoBosioka NpeasapuTensHO He chopMmMpoBaHa, To NPU ee HamaTbiBaHUK
Ha Tpyby BO3HUKaT usrnbarwme HanpskeHusi. CHWKEHUE 3KCMNyaTauMOHHbIX XapaKTepUCTUK OLEHUBAaIOT
nyTemM NpoBeAEHUsA aHanuaa u UCMbITaHUI 3TUX AOMNONHUTENBHbBIX U3MMBAOLUMX HANPSHKEHWIA.

7.4.2.11 KoMno3uTHble Matepuanbl Heobxogumo KsanuduumposaTtb Ha 3aknounTenbHOM aTtane obpa-
BOTKM NyTEM UCNbITAHWUIA NPU YCNOBUSAX, COOTBETCTBYIOLMX PaKTUYECKUM YCNoBUAM 3KcnnyaTtauun. Usroto-
BUTENIO U 3aKa3uuKy crnegyer cornacosatb Npoueaypy UCMbITaHUI C YYETOM NMPUMEHUMbIX MeXAYHapOoaHbIX
cTaHaapTos. [N KOMMO3UTHBIX MaTepuanos, UCTOoNb3yeMbiX B MPoU3BoACTBE MMOKUX TpyO, onpeaensioT cne-
AytoLme CBOMUCTBA U XapaKTEPUCTUKK:

- MPOYHOCTb Ha Pa3pbiB U YANUHEHWKE;

- MOAynb ynpyrocTy;

- NNOTHOCTb;

- yCTarnocTHble CBOWCTBa, BKMOYas npegen BbIHOCNMBOCTU (yCTanocTb MpU pacTsKeHuu, uarnbe u
(hpPETTUHI-KOPPO3UN);

- XapaKTepuUCTUKM NON3yYecTu;

- COMPOTUBIEHWE Pa3PYLLUEHUIO;

- XapaKTepUCTUKM CTapeHus (CHWKEHUe CBOMCTB MaTepuana ¢ TeYEHUEM BpeMeHN);

- MUKPODBHYtO (BakTepuanbHyo) AeCTPYKUUIO;

- koadhbhuumeHT MNMyaccoHa;

- COMNPOTUBIEHUE U3HOCY U abpa3nBHYO CTONKOCTb;

- XMMUYECKYIO CTOMKOCTb (K MHIMBUTOpPaM KOppo3un U T. Nn.).
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7.4.3 ApamugHble BOJIOKHa

7.4.3.1 BO3MOXHbIM anbTepHaTUBHbIM MaTepuanom Ansa rmokux Tpyd SBNSOTCA CUHTETUYECKME BOMOK-
Ha, Takue Kak apaMugHoe BOMIOKHO. Takoe BONTOKHO MOXET UCMONb3OBaTbCA BMECTO CTanbHbIX apMUPYOLLMX
cnoes, obecneumBas 3HauUTENbHOE YMEHbLUEHME MACChl M NOTEHUManbHoe ynyylleHue 3KCnnyaTauuoHHbIX
XapaKTepUCTUK Npu aKcnnyartauum B kucroi cpege. Kpome Toro, apammgHble BorokHa obnagatoT crneayoLwu-
MU, NonesHbIMK Anst TMbkuUx TpyH, XapakTepucTukamu:

- OTCYTCTBUEM KOPPO3UU;

- XOpoLlue XMMUYeCKoM CTOMKOCThIO K nractoBomy dniouay;

- XOPOLUMMU YCTaroCTHbIMU CBOMCTBaMU;

- XOpOoLUMMUK CBOMCTBAMU NOMN3y4ecTy;

- HA3KOW YyBCTBUTENBHOCTLIO K TEMNepaType.

7.4.3.2 Vicnonb3oBaHue apaMuaHbIX BOMIOKOH MOXET paccMaTpmBaTbhbCs B crieayrowmx obnacrax:

- BPEMEHHOW U TeMnepaTypHOU 3aBUCUMOCTU MEXAHNYECKNX CBOUCTB;

- 3apernkax KOHLUEeBbIX (PUTUHIOB;

- XapaKTepucTukax ctapeHus (4yscTeutenbHocTb K UV);

- @HU3OTPOMNHOM NOBEAEHUM;

- TpeboBaHUsAX K TMOKOCTU NpU CTaTUYECKOM U AUHAMUYECKOM u3runbe;

- YyBCTBUTENbHOCTYU K Hagpeay;

- CTOMKOCTW K pacTpeCKUBaHUIO NOA HaNpshKEHUEM NpU BO3OENCTBUN OKpYKatoLen cpeabl.

7.5 Mpoueaypbl UCNbITaHUSA NONTMMeEpPOB/311acToOMepoB

7.5.1 CoBMmecTUMOCTH C hrirougom

7.5.1.1 TpeboBaHus K BbINOMHEHUIO WCMNbITAHUA Ha COBMECTUMOCTb C pnioMaoM npuseaeHbl B
FOCT P 59309 v TOCT P 59306.

7.5.1.2 JlabopaTopHble UcnbiTaHna obpasLoB 3KCTPYAUPOBAHHOIO nonvmepa unu obpasyos kanaHapu-
POBaHHOIO UMW 3KCTPYAUPOBAHHOrO 3nacToMepa MOryT NPOBOAUTLCA ANs onpeaeneHus obLen HecoBMeCTu-
MocTu. cnbiTaHus crneayeT NpoBoAUTb B MPOEKTHLIX YCIOBUAX C YYETOM CreayroLmx pekoMeHgauui:

- chnirona, UCnonb3yemblivi NpU NPoBeAEHUU UCTIbITAHUIA, COAEPIKUT KOMMOHEHTbI MPOEKTHOrO BHYTPEHHE-
ro corironza, KoTopble, BO3MOXHO, OKa3blBatoT HebraronpusiTHoe BNUAHWE Ha NoNUMeEp, B YaCTHOCTU, MOpCKast
BoAa, nnacTosbivt coritona, H,S, CO, 1 3akaumBaemMble XMMUYECKUE peareHTbl, Kpome Toro, Heobxogumo obe-
cneunTb, YTobbl pH dntovaa cooTBeTCTBOBAN NPOEKTHLIM YCNOBUAM;

- MakcumanbeHas paboyas Temneparypa;

- aTMocdepHoe AaBneHue Ans XuaKocT! 1 NpoekTHoe unu 6onee BbICOKOe AaBneHune AN rasos,

- OTCYTCTBUE BO3AEMCTBUMI, NPU STOM €CMU CyLLECTBYET BEPOATHOCTb PacTPECKUBAHUSA MOA HanpsiKeHn-
€M, TO BbIMOMHSAIOT UCMbITAaHUA C NPEBbLILLIEHMEM AONYCTUMbIX AedopMaLiuii;

- MUHUManbHoe Bpems Bo3aencTteusa 300 4 Anst yCKOPEHHOro UCnbITaHns (Npy NOBbLILLEHHOW TemnepaType);

- crnegyeT ucnonb3oBaTb obpasel, ToNwUHa KOTOPOro CocTasnsieT MMHUMYM 3 MM, AnuHY obpasua
onpenensioT B COOTBETCTBUMN C UCMbITaTENbHBIM 06opyaoOBaHNEM U yaepKuBatoT obpasel Norpy>KeHHbIM BO
Bce hasbl, ecnu ucnbiTatenbHbIN nioua MHOrodasHblii;

- KPUTUYECKME MapaMeTpbl U KpUTEPUM NMPUEMKU CreayeT ycTaHasnvearb Ha 6ase oueHMBaemoro nonu-
Mepa/anacToMepa U KOHKPETHbIX YCNOBUA NPUMEHEHUS; NMPU OLIEHKE/U3MEPEHUM YUUTLIBAIOT NapameTpbl Npoy-
HOCTU Ha pa3pblB, yANUHEHVEe, BHELWHUI BUA, abcopbuuio (NpupalleHne maccbl) u gecopbuuio (noteps Maccbl).

WcnbitaHusa B TeyeHue 2000 u npu paboyent Temnepatype AatoT NpeacTaBneHne o BO3MOXHbIX npobne-
Max NpUHUMNMUansHON COBMECTUMOCTU, HO MOy T BbiTb HEAOCTaTOYHbI ANs KBanudukauum TepmMonnacTuyHo-
ro matepuana Ha Heobxoaumbi cpok cnyxbbl 20 net unu Gonee.

7.5.1.3 Cepa moxeT ocBoboxgarbea u3 H,S npu peakuyuu co cTanbHbIMYM KOMMNOHEHTaMU Unu anacTo-
MepHbIMU MaTepuanamu B Tpybax MHOroCrnonHOM CTPYKTYpbl CO CBA3YIOLUMMU COSAMU U Bbi3biBaTb npoLecc
obpasoBaHus NonepeyHblx CBA3eN U 3aTBepaeBaHue. CneayeT oueHuBaTh BNUAHME ocBoboXaatoLLeics cepbl
Ha MeTannMuyeckue 1 anacToMepHble KOMMOHEHTbI.

7.5.2 cnbiTaHue Ha cTapeHue

7.5.2.1 CtapeHue nonumepa/anactomepa rubkux TpybonpoBoaos 3aBUCUT OT TPaAHCNOPTUPYEMOrO Npo-
OyKTa, TeMneparypbl, 4aBNEHUA U BHELLHUX YCNOBUI, Takux Kak unanyyeHue UV. MNpouecc cTapeHus xapakre-
pU3yeTcsl U3BMEHEHUEM CBOWNCTB, YTO NMPOSBNSETCH KaK CHUKEHWE NPOYHOCTU UMM BA3KOCTU U OXpynuyuBaHue
unu pasmsryeHune. Kpome Toro, chuanyeckve cBoncTea nonumepa/anacromepa MoryT CyLLeCTBEHHO MEHSTLCS
B pesynbsrare Murpauum nnactudukaropa.

7.5.2.2 Llenbto BbINOMHEHUS UCMbITAHUA Ha CTapeHue sBnseTcs paspaboTka npuemnemMoro nporHosa
CTapeHUs 1 MOAENU MOHUTOPUHIA, KOTOpPble MOryT BKMtoyaTh rpadukn Appennyca. OHuM NpeacTaBnsoT CPOK
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3Kcnnyatauum matepuana Kak dyHKUuo, obpaTHyto TeMmnepaTtype, NpeacTaBneHHYo Ha NMHelHo-norapud-
Muyeckon wkane. Hekotopble matepuans! (Hanpumep, PA-11) 6binu npusHaHbl Gonee npurogHsIMU ANs No-
CcTpoeHus rpaduka AppeHuyca, Yyem gpyrue marepuansl (Hanpumep, PVDF). Mpaduku AppeHuyca nonesHbl
npy 3KCTPaNonsiuumn YCKOPEHHbIX UCMbITaHUI Ha CTapeHue Npu BbICOKUMX TemnepaTtypax Ha bonee Huskue
TemnepaTtypbl U 6onee gnutenbHoe BpeMsi. 3T0 0COBEHHO OTHOCUTCS K CryyasM, Korga MEXaHu3M CTapeHus
He U3MeHsieTCa Unu paccMmartpusaeTcs nobon Bua nepexona das 3a npegenamu guanasoHa Temneparyp.
7.5.2.3 C nomoLubto rpacdmka AppeHuyca onpenensior MexaHn3M 3KCNOHEHUManbHoW AecTpyKUumM ans
KPUTUYECKOTO BpeMeHu Bo3aeucTsus £, Npu 3agaHHOM 3HauyeHun Temnepatypbl T
Ea

. = AeRT, 2

rme A — 3KCroHeHUManbHbl Ko3hULUEHT;
e — Mamemamud4yeckasi NocmosiHHasi, uicno Henepa (unu Yucno 3unepa), pasHoe 2,7182;
E, — nocTosiHHas, oTpaxatolas 3Hepruio akTusauum XMMUMUYECKOro npouecca AecTpyKUUM HipKenexa-
wero cnos, [x/monb;
T — Temneparypa, K;
R — yHuBepcanbHas ra3oBasi NOCTOAHHASA.

7.5.2.4 Kputepun ctapeHusa cnegyet yctaHaenueaTh 4O Havyana ucnbitaHui. Kputepum crapeHus cne-
OYET OCHOBbIBaTb Ha N3MepPSiEMbIX 3KCMNyaTaLMOHHbIX XapaKTepucTuKax B KOHLE cpoka crnyxbbl TpyObi.

7.5.2.5 Ha pucyHke 20 nokasaH rpaduk oxugaemoro cpoka cnyxbbl PA-11 nog sBosgenctenem yrne-
Bogopoaa/soabl. paduk NoOCTpoeH Ha OCHOBE AaHHbIX, U3MEepeHHbIX Npu Temnepatype Bbiwe 100 °C u ake-
TpanonupoBaHHbIX 40 AvanasoHa TemnepaTtyp B YCNoBUAX NMPUMeHeHUs. B guHamuyeckux ycnosusix npu-
MeHeHuUs Tpybbl Ans oueHkn ctapeHns PA-11 ucrnonb3oBanach Temneparypa nortoka dpnovga. B HekoTopbix
CTaTUYECKMX YCNOBUSX NPUMEHEHUS, TAe He oxugaeTcs, uTo Tpyba ByaeT nogsepraTbes CyLECTBEHHbLIM 3Ha-
KonepeMeHHbIM AedopMauuamM, UCMOoNb3YEeTCA CPEHAS TemnepaTtypa BHyTpeHHel obonouku, paboTaroLuen
noa AasrneHuemMm, ¢ y4eToM paguanbHoro pacnpeaeneHns Temneparypbi.

YA
1000

1004~

10

40 50 60 70 80 90 100 X

X — Temnepartypa B rpagycax Llenscua; Y — CpoK aKCnnyaTtalum B fO]aX; g — Y[TIEBOAOPOL, HACLILLEHHbLIN BOAOMW,
— e e — YITIEBOJOPOL, HE HaCbILLEHHbIV BOQOWN

PucyHnok 20 — Cpok akcnnyatauyumn PA-11 noa Bo3geiicTeuem yrnesoaopoaa/sBoabl OTHOCUMTENbHO TemnepaTypbl
(3KcTpanonupoBaHHble gaHHble Ana pH, pasHoro 7)

7.5.2.6 lMpouecc ctapeHus PA-11 B 6onbLuoi cTENeHU 3aBUCUT OT cogepikaHunsa Boabl u pH TpaHcnop-
Tupyemoro cdnrovga. Ha pucyHke 20 nokasaHbl ABa rpaduka, OguH Ans yrnesBoaopoaa, HachILWeHHOro BOAOW,
W gpyrov Ans yrnesogopoga, He HacblweHHoro Bogon. CoBpeMeHHbIn OnbIT NoKasblBaET, YTO CTapeHue npu
BO3AEWCTBUM yrnesogopoaa/sBobl Bbille TOYKM HACbILLEHUSA OYeHb MOXOXe Ha rpaduk «HaCbILWLEHHOCTUY, U
No3TOMY 3TOT rpadvk MOXKET UCMONb30BATLCS ANS BCeX 3Ha4YeHU 06BOAHEHHOCTU, KOTOPbIX AOCTUraeT Hachl-
LieHWe yrnesoaopoaa B ycrnosusx 4o6bium. AHaNomyHo rpadmk KHEHaChILLEHHOCTUY» MOXET UCMONb30BaTbCH
ONs 3HaYyeHu 06BOAHEHHOCTH, KOTOpble HE AOCTUralT HacbIWeHUsa B ycnosusax aobbiun. Mpegnonaranocs,
YTO Nepexoa MOXeT npoucxoauTb NpumepHo npu 80 % HacbiWeHUs.

7.5.2.7 Ecnu TemnepaTypa TpaHcnopTupyemoro cdnonaa NocTosiHHa Ha NPOTSKEHUU BCEro CpoKa IKC-
nnyatauuu Tpybbl, pacuyeTHbI CPOK IKCnyaTauum MOXHO onpeaenuTb Hanpsimyro U3 pucyHka 20. Jectpyk-
LUMIO Ha NpOTsHKEeHWUU obLyero cpoka 3Kcnnyatauuu Ans pasHbiX TemnepaTtyp U 3HadeHui obBoaHeHHoCTU
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cnepyeT paccunTbiBaTb NYTEM MHTErpauun Nepuogos BO3OENCTBUSA NPU PasHbIX TeMnepaTypax U 3HauyeHUsx
06BOAHEHHOCTHU.

7.5.2.8 3TO0T noaxoa K HakonneHHoMy nospexzaeHuto no MNanmrpery-MaiHepy (Palmgren-Miner) npega-
rornaraeT KOHCEpPBaTMBHYIO OLEHKY MPOEKTHOIo CpoKa aKcnnyatauuu.

7.5.3 UcnbiTaHue 3noKCMAHOro marepuana Ha CoOnpoTuBrieHue casury

7.5.3.1 VicnbiTaHue 3MOKCUMAHOrO MaTtepuana Ha ConpoTUBIEHWe CABUTY pacCMaTpuUBaETCs B KayecTse
anbTepHaTuBbl UCMbITaHuo Ha cxatne OCT 4651 npu onpeaeneHun YCTOMUYMBOCTU K COBUTY 3MOKCUAHBIX
CMoOr, UCNOMb3yeMbIX AN 3aKpenneHns apMUpYLLEro Kopaa B HEKOTOPbIX KOHLEBbIX (DUTUHrax Tpy6 MHoro-
CMNOWHOW CTPYKTYPbl CO CBA3YIOLMMU CIIOSMMU.

7.5.3.2 TOCT P 59306 copepxut obliue TpeboBaHUs K BbIMOMHEHUIO UCMbITAHUIA ANMOKCUAHBIX MaTepu-
anoBs Ha COMpOTUBINEHWE CABUTY.

7.5.3.3 VicnbiTaHne 3noKcuaHbIX MaTepuanos Ha COMNpPOTUBIEHMe CABUIY BKIOYaeT ucnbiTaHue obpas-
LIOB OTBEpAEBLUEN 3MOKCUAHON CMONbI NyTeM casura obpasua npu pasHbix TeMnepaTtypax, Npu aToM onpege-
NseTCs yCTOMUMBOCTb MaTepuana K CAsury B 3aBUCMMOCTU OT TeMnepaTypsbl. VicnbiTaHusa crnegyeT NnpoBoanTb
B pabouux ycrnosusix ¢ cobniogeHneM crnegyroLmx pekomeHgaumia:

- BblibupatoT pasmep obpasua ¢ yueTom UcnblTaTenbHOro o6opyaoBaHUA U NPOBOAAT UCMbITAHUA Kak
MUHUMYM AN Tpex obpasLoBs nNpu KaXaoM 3HaYeHUn TemnepaTtypbl;

- obpasel, UCMbITHIBAIOT KaK Npy MUHUMAanNbHOW, Tak U NpU MakcumanbHown pabodelt TemnepaTtype u B
[OCTaTOYHO Y3KOM AuanasoHe TeMneparyp Mexay Humu, Heobxoammom, Ytobbl onpegenutb ANA Matepuana
COOTHOLLEHME «COMpPOTUBNEHME caBUry/TemnepaTypa;

- obecneuusatoT, YToObl 06pasLbl OTNUBANUCL U 3aTBEpPAEBany B TakuUX Xe YCNOoBUSX TemnepaTtypbl U
BMAXXHOCTU, B KaKux B OCHOBHOM ByaeT 3anvBaTbCsi KOHUEBOW OUTUHT;

- 3MOKCUAHYIO CMOIY CMELUMBAIOT B COOTBETCTBUM C TEXHUYECKUMU YCITOBUSAMMN U3rOTOBUTENSA U MeaneH-
HO 3anuBaloT B NOATOTOBMNEHHYO hopMy, YTOObI HEe AonycTUTb obpasoBaHUs BO3AYLUHbIX NY3bIPbKOB;

- 06pasupbl 3NOKCUMAHBIX MaTepuanos oTOMpatoT U3 NapTUK, UCNONb3yeMOW ANSA 3anoNHEHNA KOHLEBOro
UTUHra, ecnu UCMbITaHUS Ha CONPOTUBIEHME CABUNY HEOBXOAMMBI Kak YacTb npolecca obecneyeHus Kave-
CTBa Npw U3roTosneHuu Tpyobi.

7.6 TpebGoBaHUA K UCTIbITAHUAM MeTanfIM4ecKux Matepmanos

7.6.1 O6wue nonoxeHusa

B 7.6.2 — 7.6.6 paccmampusaromesi mpebogaHusi K ornpedenumernbHbIM UcrbimaHusiM 0518 Memarnsu-
yeckux mamepuaroe aubkux mpy6 u npusodsmcsi pekomeHOayuu rno nposedeHuro ucrnbimaHul u uHmeprnpe-
mauyuu pesynbmamos, komopble donornHstom mpebosaHusi FOCT P 59309 u NTOCT P 59306.

7.6.2 CtonkocTb kK SSC n HIC

7.6.2.1 Bogopog nocTtynaeT B CTanbHble KOMMOHEHTbI HA MOABEPKEHHbIX KOPPO3UM NMOBEPXHOCTAX BO
BNnaXxHoi cpege, copepxaleit H,S. B saBucumMocTut OT TUna cranu, ee MUKPOCTPYKTYpbI U pacnpegeneHus
BKIMIOUEHU, BOQOPOA MOXET Bbl3BaTb yBENUUYEHME BHYTPEHHEro paccrnoexus, npusoasuero k HIC unu xpyn-
KOMY paspyLUeHuio, HazsaHHoMmy SSC.

7.6.2.2OCT P 59309 n TOCT P 59306 onpeaenstoT asa Tuna ucnbitaHui Ha SSC:

- Ucnonb3oBaHue cpeabl nNpu noctosHHOM pH mexay 3,5 u 3,8 ansa onpeaeneHns YpoBHEN NMOporosbIX
HanpsiKeHW B crnyyae Bo3HUKHOBeHUA SSC;

- ucnbiTaHust Ha SSC B AeNCTBYIOLMX YCOBUSAX 3KCNnyaTauum npu HanpskeHnn obpasyos, pasHom 0,9
OT haKTUYeckoro npegena Tekydectu obpasya.

7.6.2.3 PeaynbTaThl 3TUX ABYX UCMbITAHUIA UCMOMNb3YIOTCA ANSA onpeaeneHus BO3MOXHOCTU NPUMEHEHUS
cTanbHOro marepuana B 3agaHHbIX YCNoBuax NpumeHeHus. Mpu npoBegeHnn Takmx UCMbITaHUIA YYUTbIBAKOT
cnegymoulee:

a) pekoMeHAyTCs cnegyoLwne npoueaypbl UCnbiTaHu Ans oboux TUNoB ucnbiTaHu Ha SSC, onucax-
HbIX BblLE:

1) Ansa apMmupyowmux nNpoBonok, obecneunsBaroWmx CTOMKOCTb K AasfeHuto, Tpyd MHOrocrnomnHou
CTPYKTYpbl 6e3 cBA3ylLMX CNoeB (BKMOYas NPOBOMOKM C 3aMKOBbIM COEAVHEHUEM U MNOCKUE MPOBOSIOKU
[ybnupyoulero cnos) cnegyert npoBOAUTb UCTIbITAHUA NO METOAY KOnbLa, TaM, rae 3TO TEXHUYECKN ocyLle-
cTBUMO, ANA TPyO Anametrpom MeHee 15,24 cm; B NPOTUBHOM Chnyyae crnegyeT NpoBoAuTb YETbIpeXToueYHoe
ucnbiTaHue Ha uarmb konbuesoro obpasia,

2) Ans apMmpyoLmxX NpPoBOSoK, paboTamwmx Ha pacTaxeHue, Tpyd MHOroCNonMHON CTPYKTYypbl 6e3
CBSI3YIOLUMX CIMOEB, B 3aBUCUMOCTU OT AMaMeTpa NPOBOSIOKU, UCMOMNb3YIOT YETbIPEXTOYEYHOE UCMbITaHUe Ha
ua3rub konbuesoro obpasya,
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3) ANs KopAa apMUPYHOLLIEro Crnos crneayeT HAaHOCUTb MOKPbLIBAKOLLMIA U FEPMETUIUPYIOLLMIA COCTaB,
MaKcMMarnbHy TOMLWMHY KOTOPOro criegyeT npeaycMoTpeTb He 6onblue, YeM MUHMManbHas NpoeKTHas Ton-
LMHa repMETU3INPYIOLLEro cocTaBa B KOHCTPYKLUUU TPYObI;

b) ucnbitaHus Ha SSC B AeNCTBYOWMX YCNOBUAX 3KCNNyaTauum MOryT He rnokasatb Kakou-nmbo uvys-
creutenbHocTn matepuana Kk HIC u/unmn HIC noa HanpsixkeHuem, 1 No3Tomy crneayeT BbiNoNHUTL npoueaypbl
KOHTpOns Ana obenx 3TMX XapakTepucTuK U NpegycMoTpeTb BbinofnHeHue Takux nposepok ans HIC npu npo-
BeEHUM UCnbiTaHu Ha SSC;

C) cBapHble 0bpasubl UCMbITLIBAKOT A4NA KBanudUKaumum TEXHONOMM CBapKu NPOBOMOK, UCNONb3yeMbIX B
Tpy6ax MHOroCrnouHom CTPYKTYpbl 6e3 CBA3YIOLMX CrOEB;

d) cneayeT npegycMoTpeTb, YToOb! Npoueaypbl UCTbITaHU obecneyrBany MOCTOSHCTBO BaXXHEMLUMX
napamMeTpoB UCMbITaHUWA, BKMIOYAA YPOBHU HanpsikeHu n aedopmauuu, pH, Temnepatypy v napuuanbHoe
Aasnenue H,S;

€) cuuTaeTcs, UTO MaTepuan He npoLlen UCMbITaHUS, eCrnv UMEKTCHA NMpu3HakM obpa3oBaHns TPEeLLVH,
pacnosHasaemble Npu BU3yanbHOM, MUKPOCKONMUYECKOM UM MarHUTHO-NMOPOLLUKOBOM UCCeqoBaHuu, 3a uc-
KrntoYeHneM BCryuYmBaHUs NOBEPXHOCTY;

f) pekomeHayeTCcs NpoBOAUTL UCMbITaHUA Npu Temnepatype (20 £ 3) °C, nockonbKy 3Ta Temneparypa
cuuTaeTcs Haubonee HebnaronpuUATHOM ANS BO3AEUCTBUSA Bogopoaa.

7.6.2.4 lNepeuncneHHble UcnbiTaHUSA NPUMEHUMbI K TpyBaMm, Kak Ansa cTaTudeckux, Tak U Ana guHamuye-
CKWUX YCNOBUI NpuMeHeHus. Kpome Toro, Ans AMHaMUYECKUX YCNOBUIN NPUMEHEHUS HeobxoanumMo NpoBoAUTL
UCMbITAHUSA Ha YCTaNoCTb U KOPPO3VMOHHYIO YCTanocTb.

7.6.3 Koppo3usi

7.6.3.1 B 7.6.3 paccmaTpuBaeTcs CnoLHas unu NUTTUHIroBasi KOppo3usi, KOTopasi OTHOCUTCH K KOpPo-
311 apMUpYoLLE NPOBONOKK Tpy® MHOroCrnonHou CTpyKTypbl 6e3 casyowmx cnoes. ApmuposaHue, obe-
cneumBaroLLiee CTOMKOCTb K AaBneHuto 1 paboTarllee Ha pacTsaXeHne, He UMEET NPsIMbIX KOHTaKTOB C TpaHc-
nopTvpyemMbiM briiovaom 1 nogsepraeTcs BO3AEUCTBUIO NPOHMKaOLWMX niouaos, Takux Kak rasoobpasHble
CO, 1 H,S, n Mmopckoi BoAbl, €Crn HapyLleHa LenocTHOCTb BHELLHE! 0B0MoYKH.

7.6.3.2 [Npy4nHOM CNOLIHOW KOppO3uK B NpUcyTCTBUM BeckucnopoaHoi Mopckoit Boabl aenserca CO,.
Takyto CNIIOLHYIO KOPPO3UIo criegyeT NpUHUMaTh BO BHYMaHue npuv Bblbope TOomMwuHbI apMUpyoLe NpoBo-
noku. Koppoanto OT HacbILLEHHOW KUCMOPOAOM BOAbI B HENOCPEACTBEHHOW BNM30CTN OT pasgupoB HapyKHOM
060MNOYKM KOHTPONMUPYIOT CUCTEMOW KaTogHou 3awmTbl. Crnegyer npegycMoTpeTb HEBO3MOXHOCTb BO3HUK-
HOBEHUA MUTTUHITOBOW KOPPO3UM B NPOEKTHbIX YCMOBUAX OKPY>KaloLen cpeabl U B YCNOBUSX HanpshKeHWUN,
KOTOpas MOXeT NPUBECTU K TOMY, UTO KO3(DULMEHT UCMONb3OBaAHUS NPEBLICUT NPOEKTHbIE KPUTEPUU UMK
HapywuT TpeboBaHUA K CPOKY 3KCnnyaTauum.

7.6.4 3po3usn

7.6.4.1 BblHOC necka B npouecce AobbluM MOXET Bbl3biBaTb 3PO3UKD KapKacHoro cros rubkux Tpyo.
Kpome Toro, necok MOXeT yaansaTh 3aWwmTHbIE NIEHKU Ha Kapkace, ycunusas Takum obpasom kopposuto. Mo-
3TOMY CrnegyeT pacCuuTbiBaTb 3PO3UKD U MHTEHCUBHOCTb 3PO3UN U KOPPO3UM C YYETOM AAHHBIX UCMbITAHUN.
Pacuetamu cnegyet noaTeepavTb criegyoLlee:

a) conpoTuBneHne MapocTaTMYECKoOMy CMATUIO 3POAUPOBaAHHON U KOPPOAUPOBAHHON TPYyObl HEe Huke
NPoeKTHbIX TpeboBaHuU NS 3a4aHHOro CpoKa SKcnnyarTauuu,

b) NPOYHOCTL Ha pacTsKeHe 3POANPOBaAHHON U KOPPOAUPOBaHHOM TPy Dbl He HMXe NPOEKTHbIX TpeboBaHWA.

7.6.4.2 VIHTEHCUBHOCTb 3pO3UM 3HAYMTENbHO Bbillie B CUMbHO UCKPUBMEHHbIX 30Hax. K BaxHenwum na-
pameTpam, OKasblBaroLUM BNUSHUE HA UHTEHCUBHOCTb 3PO3UMN, OTHOCSTCS CKOPOCTb chnionaa, cogepxanue u
pa3mep BbIHOCUMOTO Necka, reoMeTpUs Kapkaca 1 ctanbHou matepuan. MapuuansHoe aasneHue CO, u Temne-
paTypa cdniomnga oKasbiBatoT CyLLECTBEHHOE BMUAHUE Ha 3PO3UOHHbIE/KOPPO3UOHHbBIE XapaKTePUCTUKM KapKaca.

7.6.5 YcranocTtHasi Npo4YHOCTb

7.6.5.1 [Ana guHaMmMyecKkux ycrioBuin npuMeHeHus TpebyeTcs Haanexallas ycTanocTHasa NpoYHOCTb Ma-
Tepuana ctanbHon nposonoku. MNpu aHanuae Ha yctanocTb (cM. 9.2.4) cnegyeT nokasaTb, YTO BCe Hanpsixe-
HUSI HAXoQ4ATCA HUXKE Npeadena BblIHOCNMBOCTU MaTepuana.

7.6.5.2 NepBoouepenHom Lenbio S-N-UcnbiTaHuin cYUTaroT onpegeneHue npeaena BblHOCNIMBOCTU MaTe-
puana c y4eToM COOTBETCTBYIOLUMX YCINOBUI OKpy»KatoLlen cpeabl. [lonyckaeTca ncnonb3osaTth AaHHbIe npea-
BapuUTEnbHbIX UCTbITaHWUM B Bonee xecTkux ycnosusx. OTMeyaeTcs, YTo CHUKEHUE Npeaena BbIHOCNUBOCTHU
OXuAaeTcsa B yCNOBUAX 3KCNnyaTaummn B KUCNOW cpeae.

7.6.5.3 lMpwu ncnbiTaHUSAX crieayeT yuyuTbiBaTb U3MEHEHUsS NPOYHOCTU U TBEpAOCTU MaTepuana. bonee
MArkue MaTtepuarnbsl 06blYHO NoKasbiBaloT Bonee HU3KME 3HAYEHUNA Npegena yCcTanocTu Ha Bo3ayxe, HO AaH-
Hble U3MEHEHUSI MOTYT NMPOUCXOANUTL B KOPPO3INOHHBIX YCNOBUAX Cpeabl.
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7.6.5.4 CtanpaptHble S-N-ucnbiTaHusa 45 NPOBOMOKU TPy6 MHOrOCNOMHOM CTPYKTYpbl 6e3 cBA3yoLWmxX
cnoes nposoaaTcs Ans obpasuos 6e3 Hagpesa. CnegyeT Takke paccMmaTpuBaTh BbiMOMHEHUE UCMbITaHUA Ans
o6pa3LoB C HAQPE3OM UNKY UCMOMNb30BaHWe Pe3ynbLTaToOB HaTypPHbIX UCMbITaHUI ANA Banvaauun, ecnu npeg-
nornaraeTcsi MUTTUHIOBasi KOPPO3US, U3HOC, CNNOLLHAA KOPPO3US UNu Apyrue UCTOYHUKU NOBPEXAEHUN.

B pesynbrate UcCnbiTaHUi Nony4varoT rpaduk HWKHUX 3HadeHun S-N ans nospexxaeHHOW NUTTUHTOBOM
KOppO3ven nnm U3HOLLEHHOW NPOBONOKM NMBO ANs NPOBOMNOKK € AedeKTaMu U3roTOBNEHUS.

7.6.5.5 PekomeHgyeTtcs Hagpes B Buae 60° V, rmy6buHoi 0,2 mm 1 paguycom kaHasku 0,025 mm, KoTopbIn
npeacTasnaeT TUNUYHbIE NMOBEPXHOCTHbIE AedeKTbl, OBHapY)KeHHbIE NPU HATYPHbIX UCMBbITAHUAX B KUCIOW
cpene v TaKkke NpeacTaBnALmMe HauXyawuii cnyyan Ansa uapanuvH, NoBpeXaeHui U Kopposun, Bo3HUKato-
LMX BO BPEMS U3TOTOBMEHUS U IKCNNyaTaumn. Hagpes crneayeT BbINOMHUTL MO BCEW OKPYXXHOCTU Ansa obpas-
LOB TUMa Kpyrnbivi cTepXXeHb. [Ins NnocKow NPOoBOMOKM 3TO JOMKEH BbiTb OQHOCTOPOHHUIA Hagpes.

7.6.5.6 [Ina namepeHUs HanpsKeHUn, Kak Nnpasuno, NPUMEHSIOT TeH304aTUMKKU. HYacToTa UMKInYeckux
Harpy3oK npu UCMbITaHUM AOMKHA COOTBETCTBOBATL YaCTOTE LMKIOB HarpyXeHUs B YCIOBUAX IKCNyaTauuu.
Mpu ucnbiTaHusx gonyckaetcsi bonee BbicoKasi YacToTa, ecnu BnNusiHue 6onee BbICOKOW YacTOTbl AOKYMEH-
TanbHoO ocdopmMmneHo. PekomeHayemas MakcumMmanbHas yactota coctaenset 0,5 My,

7.6.5.7 Ins Toro, ytobbl 4OCTOBEPHO IKCTpanonuposaTh rpaduk S-N Ans ypoBHEN HanpsiXKEHUA HUXe
npegena BbIHOCNUBOCTU, HEOBXOAUMO UMETbL B pacrnopsiKeHuu gocTaTouHble AaHHble S-N. Mpaduk S-N mo-
XKET UMETb MEHbLUUI YKIOH ANSA YPOBHEN HaNpsiXKeHU Huxe npeaena BblIHOCIMBOCTM.

7.6.5.8 Npenenom BbIHOCIIMBOCTU CriefyeT yCTaHaBnMBaTh YPOBEHb HaNpPsXKeHU, Npu KoTopom obpas-
Ul BbigepxmBaroT 1 x 107 uyknos 6e3 BUAUMBIX YCTanNoCTHbIX TpeLmH. HanpsxeHue npeaena BbIHOCIMBOCTM
OTHOCUTCH TOMbKO K aHanuay yCcTanoCTHOW AONTOBEYHOCTU, KOTOPbIA HE BKMIOYAeT LMKIbl C HanpsXKeHUaMU
BbilLie Npegena BbIHOCIUBOCTHU.

7.6.5.9 Tnbkue pansepbl MHOTOCIONHOW CTPYKTYpbl 6e3 cBA3yoWMX cnoes obblYHO paccuuTaHbl Ha To,
UYTO HapyxHasi obonoyka HUKoraa He nospexaaeTcs (OTCYTCTBME 3arnofHEHUA KOMbLEBOro MpocTpaHCTBa
Mopckov Bogoi). Mpu aHanuse cpoka aKcnnyarauum ans AUHaMuyeckux ycrosuii NpUMEHEeHUsa crnegyer pac-
CuYUTbIBaTb NEPUOL BPEMEHM OO paspyLUEHUs apMupoBaHus, obecneymBsaroLlero CTOMKOCTb K AaBMNEHUO B
cnyyae 3anonHeHns KonbLEeBOro MPOCTpaHCTBa MOPCKOM BOAOW Yepes NoBpeXaeHne B HapyKHoW obonouke.

7.6.6 BogopoaHoe oxpynyuBaHue

BbicOKONpoYHas crTanb C KaToAHOW 3aluTON MOXET NoABeprarbCs BOAOPOAHOMY OXPYNYUBAHMUIO.
[OCT P 59309 onpegensieT Heobxoaumble UCMbITaHUS ANS NOATBEPXKAEHUS YAOBNETBOPUTENbHbIX XapaKTepu-
CTUK BbICOKOMPOYHBIX MPOBOMOK C KATOAHOM 3aLLMTON B TPyHax MHOrOCIONHONM CTPYKTYpbl 6€3 CBA3YIOLLUX COEB.

8 NMpoekmupoesaHue cucmembl 2ubkux mpyb6ornposodos

8.1 Obwme cBegeHun

8.1.1 Pasgen 8 otHocuTtca K obuyen cucteme rubkux Tpybonposoaos, a He K cobcTBeHHO rubkoin Tpybe.
Paspen 8 cogepXuT pekoMeHaauum no cneayowmm Bonpocam, CBA3aHHbIM C NPOEKTUPOBaHUEM CUCTEMBI:

- 06Wwum TpeboBaHUAM K MPOEKTUPOBAHUIO CUCTEMbI;

- TpeboBaHUSIM K NPOEKTUPOBaHUIO BbIKMAHbLIX TPYyHonpoBoaos;

- TpeboBaHUSAM K NPOEKTUPOBaHUIO paiidepa;

- Nnasyuum Tpybam;

- NPOEKTMPOBaHUIO BCoMoraTenbHoro obopyaosaHus;

- CUCTEMHbIE COMPSKEHUS.

8.1.2 [MpoekmuposaHue cucmembl 2aubkux mpybornpoeodoe ebINonHam 6 coomeemcmeuu ¢
TOCT P 59305, TOCT P 59306, NOCT P 59309 u nonoxeHusiMu Hacmosiu,eao cmaHoapma.

8.2 O6wme TpeboBaHUA K cucteme

8.2.1 O6wume cBegeHus

B 8.2.2 — 8.2.9 paccmaTpusatotca TpeboBaHus, obume ana Bcex cuctemM rubkux Tpybonpoeoaos.

8.2.2 TpaHcnopTupyembin cnovg

8.2.2.1 CKkopoCTb TpaHcrnopTupyemoro crnonga MmeeT 3HaueHue, ocobeHHO B criyyae npucyTCcTBus
B TpaHcnopTupyeMoM dnronge abpasvBHbIX Matepuanos, KOTOpbie MOTYT NPUBECTU K U3HOCY BHYTPEHHEro
cnos Tpybbl. 3HayeHuns ckopocTu hnoMAoB B BbIKMAHBLIX TPyBonpoBoaax n pansepHbIX CUCTEMax 3aBUCAT OT
nepenaga gaBneHuss B CUCTEME U LLEPOXOBATOCTU BHYTPEHHEN NOBEPXHOCTU MMBKUX TpybonpoBoaos.
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8.2.2.2 3HaueHue LwepoxoBaTocTu rmbkux TpybonposBogoB € rMagKon U HernagKon BHYTPEHHEN NoBepx-
HOCTbIO OTNIMYAETCA U3-3a KAapKacHOWM KOHCTPYKUMM TpYD ¢ Hernagkow BHYTPEHHEN NOBEpXHOCTLI0. [puMeHs-
IOT crnegyroLive TUMNoBble 3HaYEHUS SKBUBANEHTHOW LLUEPOXOBATOCTU:

- Ans Tpy6onpoBoAos € HErnagkon BHYTPEHHEN noBepxHocTbio — ID/250 mm;

- Tpy60onpoBOAOB C rnagkon BHYTpeHHel nosepxHocTbio — 0,005 mm.

8.2.2.3 lNpu HeobxoaumocT Bonee TOYHOE 3HaYEHWE 3IKBUBANEHTHOWM LUEPOXOBATOCTU MOXET ObiTb
onpeneneHo Npu UcnbiTaHUSX.

8.2.2.4 lNpwn npoeKkTupoBaHuu cuctem rubkmnx TpybonposBoaos criegyer paccMaTpusaTth BAUSHUE U3Me-
HEHWA NMOTHOCTU BHYTPEHHEro cniomnaa Ha NPOTSKEHUM CpoKa 3KCnnyaTauum npoekta ocobeHHo Ansa pan-
3epHbIX CUCTEM, TAe U3MEHEHWE MIIOTHOCTU briroMaa MOXET U3MEHUTb KOHUrypauuio pansepa. B cnyyae
OByxdasHoro notoka Heobxogumo paccMmoTpeTb addekT Bubpauuu, Bbi3biBaeMon hasoBbiMU Npobkamu
Mexay critongamu.

8.2.3 3awmTa oT Koppo3uu

8.2.3.1 MeTannuyeckne KOMMOHEHTbI TMBKUX TpyOHbIX CUCTEM, NOABEprarLLecs BO3AENCTBUIO KOPPO-
3NOHHbIX (bnIOMAOB, cregyeT npegycMaTpusaTth B KOPPO3UOHHO-CTOMKOM NGO 3alumLLEHHOM OT KOPPO3UK UC-
nonHeHun. 3awmTa oT KOppPOo3UM MOXKET BbiTb 06ecneyeHa OgHUM UMM HECKONMbKUMU U3 CreayoLnx METOL0B:

a) NMoKpbITUAMMY;

b) npymMeHeHneM MHMBUTOPOB KOPPO3UU;

C) NMPUMEHEeHMEM creumanbHbIX MeTannMyeckux Mmatepuanos unu obonovexk;

d) onpeaeneHvem NpunyckoB Ha KOPPO3WIo;

€) KaToAHOW 3alnThbI.

8.2.3.2OCT P 59309 v NOCT P 59306 copepxat TpeboBaHUs K 3aLUUTe OT KOPPO3UU.

8.2.4 Tepmousonsauus

8.2.4.1 Ecnu Temnepatypa dnomaa BHYTPU CUCTEMbI AOIMKHA NOAAEPXKUBATLCA Ha 3ajaHHOM YPOBHE,
B NonepeyHoM ceyeHum rubkoi Tpyobl MoryT BbiTb Jo6aBneHbl TEpMOU3ONALMOHHbIE crion Ans obecneyeHus
pononHuTenbHou TepMmonsonauun. Cnegyet npegycMoTpeTb COBMECTUMOCTb UCMONb3yeMOoro U3onsLUMOHHOro
Matepuana ¢ rnougoM KonbLEeBOro NPOCTPaHCTBa, AeUCTBUIO KOTOPOro BO3MOXHO OH ByaeT noaseprartbes.
OBbIYHO NpU UCNONBb30BaAHUM TaKUX U3ONSALMOHHBIX MaTepuaroB yCTaHaBNMBalT OrpaHUYEHUst AaBneHus u
Temneparypbl, KOTOpble HE0BX0AUMO yUUTbIBaTL B NpoLecce ux Boibopa.

8.2.4.2 Ina obecneyeHus 3agaHHoOro KoadduumMeHTa TEPMOU3ONALUM NPOeKT rmbkon Tpybbl MOXET
BKMIOYATb COMPOTUBIEHME Nepegaye Tenna ot okpyXatLen cpegpl. 3arnybneHune nunu pasmelleHue B TpaH-
Lee C nocrneayroLlei 3acbinkon obecneymsaeT 3HauYUTENbHOE CONPOTUBIEHNE TeNsonepesade u MOXeT Mu-
HUMU3NPOBATL UMW UCKMIOYUTL HEOBXOAUMOCTb UCMONb30BaHUSA TEPMOU3ONSLIMOHHBIX CIIOEB.

8.2.5 BeHTunauusa rasa. Tpy6a MHOrocrnonHou CTpyKTypbl 6e3 CBA3YyHOLWUX CII0EB

8.2.5.1 BeHTUNAUMS NO3BONSET rasy, KOTOPbI NPOHUKAET Yepes BHYTPEHHIO 060MouKy rubkomn Tpyobi,
paboTatoLlyio nog AaBneHneM, BbINTU HapyKy U Takum obpasoM npeaynpeauTb NoBbiLLEHWE AaBNEeHUs rasa B
KOMbLIEBOM MPOCTPAHCTBE CUCTEMbI MMOKOM TPYObI.

8.2.5.2 CuctemMa BEeHTUNALUM rasa coCcToUT ux TpyboK mManoro aguameTtpa, COeQUHSIIOLMNX KonbLieBoe
NMPOCTPaHCTBO TPYObl C rasoBbiNyCKHOW apMaTypoil B KOHLUEBbIX (oUTUHrax TpyObl.

8.2.6 TpeboBaHus K cpecTBaM O4YUCTKU U guarHoctuposaHus n TFL

8.2.6.1 3akasuunky npu noaroToBke 3agaHus Ha NPOoeKTUpoBaHue cneayeT ykasatb, OyayT nu yepes rub-
Kuin Tpybonposoa NpoxoauTb CPeAcTBa OUMCTKA U AUArHOCTUPOBaHURA NN MHCTPYMeEHT. Ecnu ans cuctemsl
mbkux TpybonpoBoaos HeO6BXO4MMO UCTIONb30BaHUE CPEACTB BHYTPUTPYOHOM OYUCTKU U ANArHOCTUPOBaHNS,
peKoMeHAYETCA NPeayCMOTPETb UCMONb3oBaHWe 00BOAHBIX NMUHUI (NapannenbHbIX TPY6) unu NoaBoAHbIX Ka-
Mep npuemMa BHYTpUTPYBHOro cHapsga, KOToOpoe MOXET OKasaTb BNUSIHUE Ha KOHCTPYKLUMIO CUCTEMbI TMOKUMX
Tpybonpoeoaos.

8.2.6.2 ina Tpy6 € rmagkum nNpoxoaHbIM KaHanom [onyckaeTcs UCnonb3osaTh NopornoHosble unu PU
BHYTpPUTPYOHbIE cpeacTBa ouncTku. [ins Tpy6 ¢ HernagkumM NPOXOo4HbIM KaHarom MoryT UCNob30BaTbCA Lye-
TOYHblE CPeacTBa OYMCTKU U AUArHOCTUPOBaHUS, NoporioHosble unu PU BHYTpUTpYOHbIe cHapsaabl. BHyTpu-
TpyOHble cHapsiabl CKpebku He NPUMEHSIIOT Ansa rmbkux Tpybonposoaos.

8.2.6.3 'vbkue TpyObl, npegycmatpusatowme paboty ¢ TFL, cnegyeTt usrotasnueatb C BHYTPEHHUM Crio-
€M, KOTOPbIV He NPensATCTBYET NPOXOXAEHUIO MHCTPYMeHToB TFL nnu He noasepraeTcsa Npu 3TOM CyLLIECTBEH-
HbIM noBpexaeHusam. [insa pabotel ¢ TFL Tpyba gomkHa cooTBeTcTBoBaTh TpebosaHuam [OCT P 59299.

8.2.7 OrHeCcTOMKOCTb

TOCT P 59309 v TOCT P 59306 npuBoaaT psg NONOXeHWU Ans pacCMOTPEHUS BONPOCOB OrHECTONKOCTU
rmbkon TpyObl. [Ins oueHKu orHecTonkocTu rmbkoi Tpybbl LienecoobpasHo npoBoanTb UCNbITaHUSA. OrHECTONKOCTb
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MOXeT 6bITb 06ecneyeHa 3a CYeT HaHECEHWSI U3ONUPYIOLLErO 3aLLUTHOrO NOKPLITUS NOBEPX HapYXKHON 060MouKU
TpyObl. Takke OTAENbHO paccMarTpuBaloT BO3AENCTBUE OrHS Ha ConpsikeHUe TpyObl C KOHLEBBIM (PUTUHIOM.

8.2.8 Cesa3ku TpybonposogoB

8.2.8.1 Tubkyro Tpyby Heobxoaumo Haanexalumm obpasom 3alUTUTb OT 3aaUpoB Tena Tpydbl U MeTannu-
YeCcKUX KOMMOHEHTOB U OT NOTEHUManbHON nepeaayy BbICOKON TeMnepaTtypbl OT CTanbHbIX KOMMNOHEHTOB K FMBKoW
Tpybe, ecnu rubkas Tpyba 3akpenneHa Ha ctanbHOM Tpybonposoae Unu Apyrov CTanbHOW KOHCTPYKUUN.

8.2.8.2 Tam, rae Ha rubkon Tpybe 3akpennsercs wnaHrokabenb unu Tpybonposog MeHbLUero gname-
Tpa, CUCTEMY CBA3KU CriefyeT NPOeKTUPOBaTh C YYETOM CrEAYHOLLEro:

- 'MApoAUHaMMYECKOro B3auMOAENCTBUS, BKITIOUAsA aKpaHUpOBaHue, 3aTBepaesaHue, rmapoynpyrue su-
6pauum, nogbem n obpacTtaHue MOPCKUMU OpraHu3Mamu;

- OTHOCUTENbHbIX NepemeLleHuii TpybonpoBoaos;

- OTHOCUTENbHbIX U3MEHEHUI ANUHbI ABYX TPYOONPOBOAOB (B YAaCTHOCTU, 3a CYET pasHbix KoadduumeH-
TOB paclumMpeHust ’Mbkux 1 cTanbHbiX Tpyb6onposoaoB);

- Harpy3oK OT KpenneHuu;

- Harpys3okK u usHoca rmékou Tpybbl;

- NOn3y4yecT 1 AONroBPEMEHHON AECTPYKUUN MaTepuanos TpyObl U KpenneHus;

- U3BMEHEHUA reoOMeTPUM NONepeYHOro ceyeHns Tpyobl Nog AENCTBMEM BHYTPEHHEro AaBneHus, Hanps-
YKEHUs1, BHELUHEro AaBneHus, narmba u KpyyeHums.

8.2.9 KOHCTpYKUUS coeauHUTENSs

8.2.9.1 CnepgyeT npeaycMOTpPeTb COBMECTUMOCTb MaTepuana, U3 KOTOporo 4OMKHbI U3roTaBnmBaThbCs
coeauHUTenun, ¢ Matepuanamu rubkon Tpybbl 1 nobbIX conpsikeHu TpybonpoBoaOB BEPXHErO CTPOEHUS U
nogsoaHbIX Tpybonposoaos.

8.2.9.2 Ecnu KOHCTPYKUUSA coeauvHUTens npegycmaTtpusaeT yHKUMM OCBODOXAEHUNA, 40 Hayana uaro-
TOBNeHust HeobxoanMo onpeaenuTb U AeTanbHO NpopaboTaTb OCHOBHbIE NPUHLMMNbBI 3aKPbLITUS.

8.2.9.3 MNpoeKT cUCTEMbI N YCTanoCTHbIE Harpy3ku crieayeT YeTKo onpeaenvTb 4O Hadyana npoekTupo-
BaHus coeguHuTens. Jliobasn HesawmLleHHas OT BHELHUX BO3AENCTBUIN apMaTypa, OTKpbITas Unu 3akpbiTas,
[OMKHa ObITb B COCTOSIHUM BbIAEPXKMBATL AaBNEHUA UCTbITaHUA MMBKoN Tpybbl HA NPOYHOCTL UNK Ha repme-
TUYHOCTb, €CNN OHO BbINOSHAETCH Yepes CoeAUHUTENb.

8.3 TpeboBaHUs K NPOEKTUPOBaHUIO BbIKMAHbIX TpyOonpoBoaos

8.3.1 NoaBoaHble U HaaBoAHbIEe Tpacchbl TIMOKUX Tpybonposoaos

8.3.1.1 Tpaccbl rmbkux TpybonposBoaos creayeT BblbupaTtb ¢ yYETOM BEPOSTHOCTU U NOCNEACTBUI BCEX
BUAOOB nospexaeHun Tpyobl. BaxkHo yunTbiBaTh cneayowme akTopbi:

- MOHTaX;

- CXEMbI U YCMNOBUSA MapLUPYTOB HAa MOPCKOM AHE U Ha NOBEPXHOCTH;

- YKNagKy B TPaHLUE Unu 3acbinky Nopogo (ecnv npuMeHumo);

- pa3MeLLeHune nosepx ycTaHoBNeHHoro obopyaosaHus unu Tpybonposoaos;

- U3MEHEHWEe BHYTPEHHero aguameTpa Tpyobl;

- TOYHOCTb PacronoOXeHUs KOHCTPYKLWIA;

- TOYHOCTb MO3ULMOHNPOBAHUA CyaHa-TpyboyKnagumka;

- KOHdUrypauuo B HaTAHYTOM COCTOSIHUM;

- OBWXEHMEe CyaoB;

- pbIBOXO3SINCTBEHHYIO AEATENBHOCTD;

- Mopckue paboTbl;

- KOPPO3MOHHOE BO3AEUCTBUE OKpYKatoLEeN cpeabl;

- CNyCK Ha BoAy crnacaTtenbHbIX LUMoNOoK;

- AKOPHYIO CUCTEMY U CUCTEMY LUBAPTOBKN APYruX yCTaHOBOK U CyAOB.

8.3.1.2 Tpacchl npoknagku rubkux Tpybonpoeoaos crnegyet BbibupaTth Takum o6pasom, Ytobbl

- MUHUMU3NPOBaTb HEOBXOAUMOCTL NMOATOTOBKU MOPCKOIo AHA;

- MUHUMU3NPOBaTL NepeceyeHus Tpyo;

- obecneunTb NPOCTPAHCTBO ANSA OTAENbHOM TpaHLLeu, ecnv Heobxoaumo;

- MUHUMU3NPOBaTL ANUHY TPyObl.

8.3.1.3 Tpacchl npoknagku BblKUAHbLIX TpyOonpoBo4oB ONPEAeniaioT Ha paHHUX CTagusXx MPOEeKTUpo-
BaHUS Ha OCHOBaHUW CXeMbl PacronoXeHUsi NoABoAHOro o6opyaoBaHUA (PacrnonoOXeHUs! YCTbEB CKBaXKUH,
MaHudonbaoB U T. MN.).
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8.3.2 3awuTa

8.3.2.1 Heobxogumo npegycmatpusath 3awuty Tpybbl OT NOBpeXAEHUN, Bbl3blBaeMbiX pasnuyHbIMU
obbekTamu, TakumMu Kak pbibonpomblicriosoe o6opyaoBaHue, SKOPHbIE CUCTEMbBI U CUCTEMBbI LLUBAPTOBbLIX TPO-
coB, 1 TpeboBaHMA K HEW ONpPeaensATb U CornacoBbiBaTh MEXAY 3aKa3unmkoM U U3rOTOBUTENEM.

8.3.2.2 YpapHyto 3Hepruio U reoMeTputo o6beKkToB crneayeT yKasbliBaTb B UCXOAHbIX AaHHbIX AN Npo-
eKTUpPOBaHWSA. YaapHble Harpyaku KBanuduuupyoT Ans NPUMEHEHNS KaK B HOPMaribHbIX, TaK U B aHOMarbHbIX
YCMNoOBUAX 3KCMnyatauumn no pesynsrataM aHanusa ycrnosui obecneyeHuss 6esonacHoctu. [na obopygosa-
HUs1, paboTatoLlero nog gasneHueM, yCTaHaBnuBealrT cnegyowme TpebosaHusa:

- NpY HOpMarnbHbIX YCNOBUAX 3KCMyaTaumum He AonyckarT HeobpaTumblx gedopmauuii;

- NpU aBapuiiHbIX YCIOBUSIX SKCMNyaTauum He SOMNyCKaloT YTeYek.

8.3.2.3 lNpn TEXHMYECKON U SKOHOMUYECKOM OLIEHKE peKoMeHAyemoro Meroga 3alluTbl criegyeT pac-
cMaTpuBathb cnegyolee:

- YCrOBUSi MOPCKOIO AHa UNU rPyHTa;

- MOHTaX TPyObl 1 3aLUTHBIX COOPYXKEHUM;

- pacwupeHue TpyObl nog AencTeueM TeMnepaTypbl U 4aBNeHus;

- u3rmb Kak pesynerart obpaTtHoro Bbirmba;

- KOHTPOIb U TEXHUYECKOE O6CNYXUBaHUE;

- ussneyeHue Tpybbi.

8.3.3 YcTonunBOCTb NOCHe YCTaHOBKU Ha AHO

8.3.3.1 Obwue ceegeHus

YCTONUMBOCTL CeKUUM BbikMagHOro Tpybonposoga nocrne pasMeLleHuss Ha MOPCKOM AHEe UMK rpyHTe Ha-
NpAMYo CBA3aHa C ee BECOM (B MOrpy>KEHHOM COCTOSIHUM), CUnamMu BO3AEUCTBUS OKpy KatoLwel cpeabl U co-
NPOTUBMNEHUEM, CO34aBaeMbIM rpyHTOM. B oLieHKe yCTOMYMBOCTU crieayeT nokasaTtb, YTO BeC (B NOrpy>KeHHOM
COCTOSIHUM) HesarnybneHHoro BbiKMAHOro TpybonpoBoga AOCTAaTOMEH ANA yAOBNETBOPEHUA HeobXoanmbixX
KpUTEPUEB YCTOMYMBOCTU. YCTONUMBOCTL TpyBonposoaa HeobXxoanMo yunTbiBaTh Kak ANs YCrOBUA MOHTaXa,
Tak U Aans ycrnosuin akcnnyartauuu. CnegyeTt oueHvBaTh NnaByyecTb U norpyxeHuss mbkoro Tpybonposoaa
NpY KPUTUYECKUX NapameTpax BHyTpeHHero cdontovaa. MNpu BbINONHEHUM OLEHKM YCTOMYMBOCTU paccMmaTpuBea-
0T cnegyoLme npobnemsl:

- BoKOBOE CMELLEHMNE OT YCTaHOBMNEHHOIO MOMOXEHUA B pe3ynbraTe pacluMpeHnUs, oceaaHus unu rmgpo-
OVHamunueckux achdeKkTos;

- rEOMETPUYECKME OrPaHUYEHUS OKPY KatoLLel CUCTEMbI;

- paccTosiHMe 40 ApYruMX TPyO, KOHCTPYKUMIA UNU NPEensaTCTBUM;

- NNOTHOCTb BHYTPEHHEro hrnonaa u ee U3SMeHeHue B XoAe aKcnnyartauuu;

- HaTskeHue Tpybonposoaa, UCKPUBNEHHOCTb U KpydeHue;

- B3aumopeuncTeue ¢ 6oKoBOM noTepeit YyCTOMUMBOCTU B pesynbrare BO3AeNCTBUS OCEBbIX YCUMNUIA;

- YCTanocTHoe paspyLueHue;

- U3HOC UMW CTapeHne Hapy>kHoW 0B6OMoYKuY;

- NOBpEeXAeHUe NPOTEKTOPHbIX aHOAOB;

- Harpy3Ky Ha KOHLEBbIE COeaANHEHUS.

Cnepnyet noAaTeepAnTb NPUrOQHOCTL OCHOBAaHMUI C yYeTOM abpas3nBHOro U3Hoca NOKPbLITUS TPyObl 1 No-
BPEXAEHWM OT BbICTYMNOB, €cnn Heobxoaumo ncnonb3oBaTb UX Ans obecneyeHus yctomnumsocTu. Ecnu npea-
ycMmaTtpuBaeTcsi MOAChINKa Nopoabl, crnegyeT NnpegycMoTpPeTb UCMONb30BaHWE rOpHOK Nopoabl Takol hopMbl U
pasmMepoB, KOTopble He noBpexaatoT Tpyby Bo Bpemsi NpoknagbiBaHus.

8.3.3.2 MeToabl aHanusa

[onyckaeTtcsa ucnonb3oBaTb CregyoLlmne MeToAbl aHanuaa yCToNUYMBOCTU:

- OUHaMUYeCKUIl aHanusa, BKNoYaLWmii NonHoe AuHamuyeckoe MogenuposaHue Tpybonposoaa Ha aHe
MOPSi U MOAENUPOBaHUE CONMPOTUBMNEHUS MPYHTA, MAPOAUHAMUYECKUX YCUIUIA, TPAaHUYHBIX YCNOBUIN U AUHa-
MWUYECKOro OTKIUKA;

- 0606LUEHHbIM aHanuM3 YCTOMYMBOCTU, OCHOBaHHbI Ha COBOKYNMHOCTU 6e3pa3mepHbIX rpacdukos ycTon-
UMBOCTMU, MOCTPOEHHBIX HA CepUM NPOroHOB MOoAENU AUHAMUYECKOrO OTKIUKA;

- YNPOLLEHHbIV aHanu3 yCTOMYUBOCTU, OCHOBaHHbIN Ha nceBaocTaTtuyeckom b6anaHce cun, BO3AenCTBy-
rowmx Ha TpyoOy.

8.3.3.3 Kputepuu ycTtonumsoctu

Kputepun ycTonumBoCcTy onpenenstoTcs NPOEKTUPOBLLMKOM cucTeMbl Mmbkux Tpybonposoaos.
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8.3.4 O6paTHbIN BbIrMO

8.3.4.1 Obuwue ceeneHus

8.3.4.1.1 Tubkas Tpyba, ynoxeHHas B TpaHLUe, MOXeT ObiTb BOCMpuuMuMBa K obpaTtHOMY Bbirnby ot
NPOAOCNLHOMO pacluMpeHus BbiKMOHOTO Tpybonposoaa, BbI3BaHHOrO Harpyskamu OT BHYTPEHHEero AasneHus
n Temnepartypbl. BHyTpeHHee gaBneHue ABnseTcs rmasHbiM hakToOpoM, NPUBOASLLMM K BO3HUKHOBEHUIO 06-
paTHoro Bbirmba rubkomn Tpyobl.

8.3.4.1.2 OnTuMarnbHoe 3HayeHue yrrna CBMBKU CITOEB B LieNaAX UCKIMIOYEHUA NMPOAONbHOIo pacluMpeHns
Tpybbl JOMKHO cocTaBnATb 55 °.

8.3.4.1.3 Tnbkuit BbikMAHON TPyBonNpoBO4 MOXET [OMYCKaTh NMOTEP0 YCTOMUYMBOCTY NPU YCIOBUU, UTO HE
HapyLLalTCs KpUTepuu NpoekTupoBaHus, npuseaeHHsle B 8.3.4.4. BoaMoHOCTb obpaTHoro Bbirmba MOXHO
OLEHUTb C UCMOMb30BaHUEM aHaNUTUYECKUX UMK 3KCepuMeHTanbHbIX MeTogoB. K napamerpam, KoTopble
OKasblBaloT BNUSAHWE Ha BO3HWKHOBEHWe obpaTHoro Bbirmba rMbKoro BbiKMOHOrO Tpybonposoda U KOTopble
cnepyeT paccMmaTtpusath Npu niobom uccnegosaHum obpaTHoro Bbirnba, OTHOCATCS creayoLme:

- pacnpegeneHve paboyero AasneHua U TemnepaTtypbl B BbIKMAHOM Tpybonposoae, BKMoYas ycrioBust
TMAPaBNMYECKOro UCMbITaHUS;

- BEpTUKarnbHble OTKIIOHEHWUSI OT OCHOBHOIO NONOXeHUs Tpybonposoaa;

- U3MEHEeHUs NPOTUBOAENCTBUA BbiNyUYMBAHUIO TPYHTa BAOMb TPyOONpoBoAa, TakMe Kak M3MEHEHWe Bbi-
COTbl U COCTOSIHWUSA CINOS MOKPbIBAOLLEro rpyHTa, NPOAONbHOE TPEHUE rPYHTa, XKECTKOCTb rpyHTa Ha KpyyeHue,
W UX BUSIHWE Ha conpoTueneHue usrmby Tpybbl;

- CTOMKOCTb K BbIMy4YMBaHUIO B 3aBUCUMOCTU OT NOABLEMHOIO CMELLEHURA TPYOb;

- XapaKTEPUCTUKU KECTKOCTU MOMEPEYHOro ceyeHusa TpyObl B 3aBUCUMOCTU OT AaBIEHUS U Temnepary-
pbl; B YAaCTHOCTU, OCEBas XKECTKOCTb Ha CXKaTue U XKeCTKOCTb TpyObl Ha u3rmo;

- ocrnabneHuve, ¢ TEYEHWEM BPEMEHW, Ha4anbHOro NPeABapUTENbHOO HaNPSXXEHUS HATSHKEHWUSA CBUBKU TPYObI.

8.3.4.2 MeToabl NnpegynpexaeHus

8.3.4.2.1 K mepam Ansa npeaynpexaeHus Unu orpaHuyeHuns passutna obpatHoro BbirMba oTHocATCA
cnepyrowme:

- 3arnybneHue Tpybbl B TpaHwee,;

- 3acblinka Nnopoaown;

- LUMPOKasA U OTKpbITaa TpaHLUES, NO3BOMSIOLLAS FOPU3OHTarNbHbIE NepeMeLLeHUs;

- yknagka Tpy6bl ¢ BHYTPEHHUM AaBneHueM Ana obecneyeHus npeaBapuUTenbHOro HaTsXeHue Tpybo-
nposoga [o 3arnybnexus;

- ONTUMM3ALMA yrna CBUBKN apMUpPOBaHUs, paboTaroLero Ha pacTsXXeHue.

8.3.4.2.2 Llenecoobpa3HbiM nyTeM NpeasapuTenbHOro HaTsXeHust rubkoro Tpybonposoaa ssnsercs 3a-
KpenneHue Tpybbl (HanpuMep, NOACHLINKON Nopoabl), Korga oHa UCMbITbIBAET OCEBOE pacluMpeHue nog gen-
CTBMEM BHYTpeHHero gasneHus. Mpu oLeHKe okoHYaTenbHOro 3 eKTUBHOIO NpeaBapUTENbHOMO HaTSXXEHUS
B Tpybonposoae, yuuTbIBalOT criegyoLlee:

- Harpy3Ku OT OCTaTOYHOMO OCEBOro CXaTUA U3-3a CONPOTUBMNEHNUS TPEHWUIO MeXAY TPyOor 1 MOpCKUM OHOM;

- ocnabneHue Harpy3ok nNpeasapuUTEnbHOIO HaTAXEHUA B pesynsrate BO3MOXHOrO pacnpsmMneHus ob-
pasoBaBLUMXcs netenb (6okoBoM NoTEpPU YCTOMYNBOCTH);

- Nonay4yecTb Matepuana Tpybbl ¢ TEYEHVEM BPEMEHM.

8.3.4.3 MeToabl aHanuaa

8.3.4.3.1 Ina aHanu3a obpatHoro Bbirba rubkoro Tpybonposoga criegyeT yuntbiBaTb USMEHEHUE pe-
nbeda Mopckoro gHa.

8.3.4.3.2 BoapgeiicTBue Ha Tpyby Harpys3ok OT TeMmnepaTypbl U AaBNeHUs COo3faeT OceBoe CXumMmarollee
ycunue Ha TpyOy 1 NnpuBoAaUT K Bbirnby B HOBOWM cbanaHcupoBaHHOW hopMe, KOTopas XapaKTepuayeTcs AnMHON
BOSHbI Bbirnba 1 amnnuTyaon Bbirmba, cos3gasasi Npu 3TOM yBENUUYEHE aMnNUTyabl NogbeMa B BEPXHEW TOUKE.

8.3.4.4 Kputepun npoeKTnpoBaHus

8.3.4.4.1 Kputepum npoekTuposaHusa obpaTHoro Bbirvba onpeaensaoT Ha OCHOBE CreAyroLLero:

- Tpy6a He nmeeT U3rnbos ¢ paanycom MeHbLLE MUHUMAaNbHO AONYCTUMOro paguyca uarnba;

- Tpyb6a He OTKINOHSETCA 3a Npefenb! TpaHLlen unu obsanosku;

- OfpaHUYEHUNA CMELLEHWI, onpeaensemMble TPaHLIEeen U 3acbInNKon, He CO3Aa0T B KOHCTPYKLUUM TpyObl
HanpsiKeHU NNy Harpy3ok, KOTopble He COOTBETCTBYIOT TPeBoBaHUAM K NPOEKTUPOBAHUIO;

- npouecc obpaTHoro Bbirba He co3gaeTt B Tpybe pexumMoB paspyLUeHUs;

- CyLUeCcTBYeT HeObBXOAMMbII 3anac NPOYHOCTU Ha Criydai NoTepu YCTONUYUBOCTM.

8.3.4.4.2 CmeLleHue BBEPX AOMKHO BbiTb orpaHuueHo sHauenuem 0,75/, rae [, — rmybuHa sarnybne-
HUS, UTOObI HE JONYCTUTL BO3AENCTBUS MeXaHu3Ma ob6paTHOM NoON3y4yecTu, BO3HUKAIOLLENO U3-3a U3MEHEHUM
TemMnepaTypbl U AaBNEHUS B TEYEHUE CpOKa IKCnnyaTauuu.
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8.3.4.4.3 Npu NnOCTPOEHUM 3aBUCUMOCTU OT TEMMNEpPaTYpb! (MU AaBNEHUS) B CPaBHEHUN CO CMELLeHUEM
BBEPX, AnA obecneyeHuss Heobxoaumoro koadduumeHTa 6€30NacHOCTU OTHOCUTENBHO paspyLUeHUs B pe-
3ynsTaTte NoTepu YCTOMYMBOCTU, PAcCTOSTHUE MEXAY KPUBbIMU paBHOBECUA NPeaBapUTENbHOMO 1 nocneayto-
Liero BbirMba B 3aAaHHbIX MPOEKTHbLIX YCNOBUAX HE JOMKHO ObiTb MeHee 0,1 M.

8.3.4.4.4 Tocne yknagku rubkoro Tpybonposoaa, noasepkeHHOro obpatHoMy BbIruby, LOMKHbI ObiTh
npoBepeHb! criegyroLime npoekTHble TpeboBaHus:

a) BepTUKanbHble OTKIIOHEHUS NMPOMOXEeHHOro Tpybonposoaa om fMpoekmHoz0 npoghuns;

b) rmy6uHa 3arnybneHus n BbicoTa/WwmpuHa obsanosaHus.

8.3.4.4.5 [Iins BBOAA B aKcnnyatayuio Tpybonposoaa, YNOXKEHHOro B TPaHLLEK C eCTeCTBEHHOM OTCbIMN-
KoW, HeobxoauMo MOoAroTOBUTL LOKYMEHTaUMIo, MOATBEPXKAAOLW YO HanuuMe ecTecTBeHHOW oTcbinku. Mpu
yknagke Tpybonposoaa OTKpbITbIM CNOCOBOM crieayeT MpoBepuTb pasmelleHune Tpybonposoaa nocne ero
BBOAA B 3KCnnyartauutio.

8.3.5 lNepece4yeHue TpybonpoBooB

8.3.5.1 Mexgy mbkoi Tpyboun, nepecekarowen apyryro rmbkyio Tpyby, unu cranbHyo TpyOy, unu Ha-
Xo4sAWMNCsa B 3KCNyartauuy wnaHrokabens npegycMaTpyBaloT pasMelleHne COOTBETCTBYIOLLEN 3aLUUThI, 3a
UCKIIOYEHNEM crnydyaes, Koraa MoXeT ObiTb nokasaHo, Yyto MBR v apyrve kputepuu NpoeKTMpoBaHUS He Ha-
pywarpTcs. 3awmTta MoXeT NpeacTaBnsaTbe cobov MeLKM ¢ NecKoM, cTabunuaupyroLme nogyLKn, MOCTOBbIE
KOHCTPYKUUU UNUN MaTbl C HU3KUM KoadbduLmeHToM TpeHus. Ecnu Heckonbko TpybonpoBoAoB NpoKnagbisatoT
B OQHOW TpaHLUee, B NpoLiecce MOHTaxa cnegyeT MMHUMU3UPOBATb YACO NepeceyeHui.

8.3.5.2 MNpu nepeceueHnn Tpyo, TPaHCNOPTUPYIOLLMX XKMUAKOCTb U ra3, TpyOy, TpaHCNopTUpYOLLYIO ra3, cne-
OyeT pasmellath Bbile TPyObl, TPAHCMOPTUPYIOLLEN XMAKOCTb, KPOMeE criyyaes, Koraa Tpyba, TpaHcnopTupyo-
Las XXUAKOCTb, Nnerye TpyObl, TPaHCMOPTUPYIOLLEN a3, C YYETOM coaepXmmoro. B nobbix 3almUTHbBIX YCTPOUCTBAX
Ba)KHO Y4YMUTbIBaTb BO3MOXKHbIE NEPEMELLEHUSA NepeceKatomxcsa TpyD, ecnv oHM AoNYyCKaT NepeMeLLeHUs.

8.3.5.3 Ecnu Heckonbko Tpy® KOHTaKTUPYIOT NPU MOCTOSAHHbLIX UMK YacTbiX NepeMeLLeHusx, npegycma-
TPUBAIOT 3alUUTHbIE BTYNKW, U3rOTOBMNEHHbIE U3 MeTanna unu nonumepa. Cneayer npegycMoTpeTb, YToObI
BTYNKW MUMENU AOCTaTouHble pa3Mepbl ANA MOKPbITUS MaKCUMarbHOro AuanasoHa OTHOCUTENbHbIX Nepeme-
LLEHUA 1 UMENU AOCTaTOUHYIO TONLWMHY, PaCCUMTaHHyo Ha oXxuaaeMblil usHoc. TpeboBaHus K BTynKam onpe-
OEensoT Ha aTane NpPoeKkTUPOoBaHUA cucTeMbl rMBKMX TpybonpoBoaos.

8.4 TpeboBaHUs K NPOEKTUPOBaHUIO pan3epa

8.4.1 Kondmrypauusa pansepa

8.4.1.1 3HauuTenbHOW YacTbio NPOEKTUPOBaHUS MOKUX pari3epHbIX CUCTEM SBNAETCA onpeaeneHue na-
pameTpoB KoHdUrypauum, 4tobbl pamnsep Mor BbiAepKMBaTb MakCUMarbHble Harpy3ku OT BO3OeNCTBUSA BOSH,
Ha KoTopble OH paccuuTaH. [MpoekT pansepa ¢ yueToM TpeboBaHuit 6e30nacHOCTU UCKNoYaeT HecobrnogeHne
KpUTEpPUEB MaKCMManbHO JOMNYCTUMOro HaTSXKEHUs UM MUHUManbHO AONYCTUMOro paguyca uaruba, onpe-
neneHHbix B FOCT P 59309 v TOCT P 59306, npu BO3AENCTBUM TaKUX SKCTPEeMarbHbIX Harpy3oK OT BOSH U
TeyeHun. Xopoluo npopaboTaHHasa KOHUrypauusa pansepa ¢ HauMeHbWUMK 3atpaTtamu obecneymsaet bes-
OMacHOCTb U cornacyeTcs ¢ nepemeLLeHnaMu cyaHa. Parisep, oCHaLLEHHbIN CUCTEMOWN KOMMEHCaLMN Kauku,
CHwkaeT TpeboBaHUA K cUCTEME MO3ULMOHUPOBaHNA TEXHONOMMYECKOro CyaHa.

8.4.1.2 3HaunTenbHble NOBOPOTHI pan3epa B KOMOMHALUN C BbICOKUMU HaTSXKEHUSIMU B MecTax coeau-
HEeHUA pain3ep/cyqHO Uy pansep/gHo MOps Takke CO3Lal0T HEXEeNnaTenbHY peakuuio pansepa Ha Harpysku,
Bbl3blBaeMble COCTOSIHUEM Mopsi. B aToM cnyyae Heobxoaumbl yBENUUYEHHbIE 3NEMEHTbI KECTKOCTU Ha uarnd
Y KOHUEBbIX (PUTUHIOB palizepa, YTobbl He AONYCTUTL NPEBbILLIEHURA KPUTEPUSS MUHUMANbBHO JOMNYCTUMOrO U3-
mba rmbkoro Tpybonposoaa.

8.4.1.3 Tnbkue panzepbl 0ObIYHO UCMOMNB3YIOTCA B OA4HOM U3 NATU CTaHAaPTHbIX KOHMUrypauum, cxema-
TUYHO MOKa3aHHbIX Ha pUCyHKe 3:

- cBoboaHO noaBeLUeHHas;

- nnasHas S;

- kpyTas S;

- NNaBHasi BOMHa;

- KpyTas BonHa.

8.4.1.4 CsoboaHo noaselleHHasa KOHUrypaums SenseTcs npocreniei u obbiYHO HauMeHee 3aTpaTtHou
KOHcurypauuen pansepa. Npu BONMHOBbIX nepeMeLleHnsax cyqHa (B ocobeHHOCTU NMpu BEPTUKANbHOM Kayke)
3TN NepeMeLLeHUA NnepeaarTcs IMBKoMy paiisepy, BCreacTsue Yero BO3MOXHbI MOTEPS YCTOUMYMBOCTU MTMBKOro
pavsepa u usrnb rubkoro pansepa c paguycom MeHee JonycTUMOro npeaena.
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8.4.1.5 S-koHhurypaumum gatT BOIMOXKHOCTb MrMBkumM Tpybonposoaam BCnnbiBaTb K CyQHY B CBA3KE Ha
otaensHom Bye. Kak npasuno, 6yu B KoHUrypauuu «kpytas S» 6onee BoCnpumMumBbl K HEYCTOMYMBOCTU NpU
Kpy4YeHUM, YeM B KOHdUrypaumm «nnasHas S».

BknoueHne noasoaHoro 6ys (cMm. pucyHok 73) B KOHUrypauuo pamsepa BbiMONMHAET ABE OCHOBHbIX
byHKUMU:

- NpeaoTBpaLLeHue BNUSHUA NepeMeLLeHnii cyaHa Ha nogsoaHoe obopyaoBaHue cUCTEMbl COeAUHEHUI
mBkux TpybonpoBoaos;

- yaepxvBaHue ByeM yacTu Beca pansepa U CHUKEHUE CTaTUYECKOro HaTSXKeHUA B MeCTe NpucoeguHe-
HUS K CyaHY.

MaMeHeHMe TOUKM KacaHusa MOPCKOro AHa onpegensercs 60KoBbIMM NepemMeLLeHuaMmn noasoaHoro bys.
YBenuyeHue pasmepa 6ysa COOTBETCTBEHHO yBenuumBaeT OOKOBble BOCCTaHaBNMBaOLME yCUnus Yepes Ha-
TSKHbIE CBA3W Bys, UTO, B CBOI oyepenb, yMeHbLuaeT 6okoBble nepemelleHus bys. OgHako Gonbluve pas-
Mepbl Bya aenaoT ero 6onee BOCNpUMMUMBLIM K BO3pacTaHUIO rTMAPOAVHAMUYECKOW Harpy3Kku.

8.4.2 BzaumopgencTBue pansepa

8.4.2.1 B npoeKT pan3epHoil cucTeMbl crieqyeT BKNoYaTh OLEHKY WU aHanua B3aMmMoaencTens panse-
pa (BKMoYas rmgpoavHamuyeckoe B3auMoLencTemne) ¢ ApyruMun pansepamm u Mexay pansepamu 1 LWeapTo-
BbIMU SKOPSIMU, KOPMYCOM CyAHa, MOPCKUM SHOM U ApYruMu obbekTamu.

8.4.2.2 PaizepHble cucTeMbl crieayeT NpoekTMpoBaTh C YYETOM KOHTPOMNS B3auUMOLEWCTBUSA, KOTopoe
MOXEeT MoBpeauUTb paiidep unu apyrue anemMeHTbl pansepHoin cuctembl. Cnegyer paccmarpusaTth rMapoau-
Hamuyeckvue B3auMOAEWUCTBUSI HECKOMbKUX pali3epoB, BKMOYas akpaHuposaHue. CnegyeT Takxe paccmaTpu-
BaTb Bo3gencTBue obpacTaHMa MOPCKUMU OpraHnaMamu.

8.4.2.3 INpu npoeKkTupoBaHUu MoryT ObiTb BbiOpaHb! ABa YCNOBUS ANSA KOHTPONSA B3auMOAENCTBUSA pansepa:

- KOHTaKT MeXay pansepom u apyrum obbekTom gonyckaeTtcs, Ho TpebyeTca aHanus 1 oueHka nocnea-
CTBWIA TAKOTO KOHTaKTa;

- KOHTaKT MeXay pan3epom u gpyrum obbeKTOM He JonycKaeTCs.

8.4.2.4 ObbeKkTamn B3aUMOLEeNCTBUA C r’MOKUM pan3epom MoryT ObiTb KOpMnycC CyaHa v gpyron pansep.

8.4.2.5 He gonyckaeTcs B3anmMoaencTane mexay cocegHumm rbkummn pansepamMmu B 30He BO3AEUCTBUSA
BOMH U TEYEHUN.

8.4.3 Hecywme KOHCTPYKUUU

8.4.3.1 HecyLiue KOHCTPYKUMU, UCTIONb3yeMble AN yaepXaHus rubkux Tpyd, cnegyer npoekTuposaTh
Takum obpasom, 4Tobbl Tpyba He nogsepranach U3bLITOUHOMY U3HOCY, U3MMBY UNKU cAaBNUBAHUIO.

8.4.3.2 KoHCcTpyKumm rubkmnx TpyBHbIX CUCTEM CrieayeT NpoekTupoBsaTb Takum obpasom, ytobel obecne-
UUTb BO3MOXHOCTb NepemMeLLeHns rmnbkon Tpybbl. Hecylive cTanbHble KOMMOHEHTbI MPOEKTUPYIOT B COOTBET-
CTBWUM CO CTaHZapTamu 4N cTanemn, UCnonb3yeMblX B MOPCKUX COOPYKEHUSIX.

8.4.4 KpenneHus TpybObl

Cwunbl B3aumogencTemsa Mexay Tpyoou u nobbiM KpenneHvem crnegyeT onpeaenaTh OTHOCUTENbHO BO3HU-
KaroLmx npornbos Tpybbl. Hagnexallee BHUMaHue cnegyeT yaensaTb NoABOAHBIM ByAM C TOUKU 3peHus ux o6-
Lero noseAeHuUst B cUcTeMe Tak, YTobbl MUHMMU3UPOBATL BO3HMKAOLWME AVHAMUYECKUe BO3AENCTBUS Ha TpYOy.

8.4.5 OcHoBaHuA pansepa

OcHoBaHuA paisepa criegyeT pacrionaratb B obuier cucteme Takum obpasom, utobel npu nobom cny-
Yyae HarpyXeHus He Hapywancsa npoekTHbii MBR TpyBbl U UToBbl MakcumanbHO obrerunTs BO3MOXHOCTb
nepemMeLLeHns BepxXHero koHua rmbkomn Tpy6bbl. B npoekTe pan3epHom CUCTEMbI BaXKHO YUNTbIBATb MOHTXKHbIN
[OnNycK ANs OCHOBaHWA pavisepa.

8.4.6 CoeguHuTENbHbIN TPpyOOnpoBoa U TPyOHbIEe BCTaBKU

8.4.6.1 Kaxxgbi rubkuii coeguHuTenbHbiv Tpybonposoa 1 TpyOHY0 BCTaBKy OLIEHUBAIOT B COOTBETCTBUU
CO cnyyasiMu Harpysku, onpeaeneHHbIMU B UCXOAHBIX AaHHbIX AN npoekTuposaHus. OueHKa A0MmKHA yUnTbl-
BaTb COCTOSIHUE AHa MOPSA U YCTOMYMBOCTb TPYObI.

8.4.6.2 Heobxogumo npegycMoTpeTb Takyto KoHurypauuo TpybHoU BCTaBku, YTobObl OHa co3pasana
MUHUMarnbHbIE Harpys3ku Ha rubkyro Tpyoy, yaenue ocoboe BHUMaHWE pPacronoXeHUIO B 30He HENOCPeaCTBEH-
HoM BnNM3ocTn OT KOHLeBOro hutuHra. TpybHble BCTaBKM U CUCTEMbI CreQyeT U3rotaenueaTb Takum obpasom,
yTOBbI BO BpEMSA MOHTaXa U akcnnyatauum obecneunsanach AoctatodHas rmbKOCTb 3a CUET ANUHbI TPYObI.

8.5 BcnomoraTtenbHoe obopyaoBaHue

8.5.1 Obwue cBegeHus
B 8.5 npeacrasneHbl TpeboBaHUst K NPOEKTUPOBaHWIO TUMOBOrO BCrioMoraTenbHoro obopyaosaHus cu-
cTeMbl rmbkux Tpybonposoaos.
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8.5.2 CoeguHUTENU U XeCTKNEe KOMMOHEHTbI rTMOKux Tpy6

CoeguHUTENN WU KEeCTKME KOMMOHeHTbl rMbkux Tpy6 cnegyeT npoeKkTMpoBaTb B COOTBETCTBUM C
FOCT P 59309, TOCT P 59306 u 'OCT P MCO 13628-4.

8.5.3 AnemMeHTbI XXeCTKOCTU Ha u3rnb

OCT P 59309 v TOCT P 59306 copepxaT pekomMeHgauuu rno npoekTuposaHuto, Bbibopy matepuana,
W3roTOBMNEHUIO, UCMbITAHUSM U MapKUPOBKE.

8.5.4 OrpaHuuuTtenu nsruba

[OCT P 59309 n TOCT P 59306 cogepaT pekomeHAayeMble npoueaypb No npoekTUpoBaHuio, Bbibopy
MaTepuana, U3roToBMNEHUIO, UCMbITAHUAM U MapKUPOBKE orpaHuduTenen narmba.

8.5.5 PacTtpy©6bl

8.5.5.1 lMpu npoekTuposaHuu pacTtpyba yumTbiBalOT BEpTUKanbHbie OTKMOHEHUSA rubkoro paisepa u
ero gonycTuMmoe 3HayeHue paguyca uarmba. Mpu 3TOM yyuTbIBaloOT Bbi3biBaeMble pacTpyboM HanpsikeHus B
CTPYKTYPHbIX CNOSAX MMBKOro pansepa AnsA OLEHKU ero cpoka aKcnnyaTtauuu.

8.5.5.2 MpocTenwan coopma pactpyba uMeeT NOCTOSHHbIN paguyc rno Bcen anuHe. 3ta opma, ogHako,
He obecneuynBaeT Haunyylen 3awmTbl OT ycTtanocTu. MoaToMy npegnoyTUTENbHEE UCNONb30BaTh BonbLUOW
paguyc B BEpXHeu cekuuun, rae Tpyba umeeT perynsipHbii KOHTaKT ¢ pacTpyboMm, U MeHbLUUI paanyc B HUXKHEN
CeKUWM, rae KOHTaKT BO3HUKaEeT Nepuoauyecku ToNbKO B 3KCTPEMarbHbIX YCNOBUSAX.

8.5.5.3 dopmy pactpyba ¢ nUHENHbIM U3MEHEHUEM UCKPUBNEHUNA Mo ANUHEe onpenensioT Kak tyHK-
LMIO S, Kak nokasaHo B hopmynax:

(1-0?)-KZ
(p(s):T~s+a~Kb-s, (3)
(1-02) K2
K(S)I_T(pb—.s+a'Kb' (4)
2.®,

sb_(1+a)-Kb' )
rae @(s) — yron mexay ocbto pacTpyba u kacaTenbHou B TOUKe S Ha KPUBOMUHENHOWN CTEHKE;
K(S) — WCKPVBNEHHOCTb KPUBOSIMHEWNHOW CTEHKU B TOUKe S;
®,, — yron Bxoaa rubkoro Tpybonposoaa B pacTpyod;
K}, — VICKPUBMEHHOCTb Ha HWKHEM BXoAe, paBHa 1/rb;
S — AnuHa ayru rubkoro parsepa, B3auMoaencTByoLLero ¢ pactpybowm;
S, — AnvHa pacTtpyba, usmepeHHas BAONb KPUBONIMHENHON CTEHKM,
0. — OTHOLLEHWe Mexay MUHUManbHou (BepXHel) 1 MakcuMarbHOM (HDKHEN) UCKPUBMEHHOCTbIO.

8.5.5.4 Ha pucyHke 21 cxemaTuyHO NpeacTaBrieHbl napaMmeTpbl, UCNonb3yeMble Nnpu MpoeKTUpoBaHuu
pactpyba.

8.5.5.5 B obuiem, Kak Heobxogumasn gnuHa, Tak u guameTtp pactpyba, 3aBucAT OT yrna Bxoga, AnvHa
TakKe 3aBUCUT OT OTHOLLEHUS MEXAY MUHUMAaNbHOU (BEPXHEN) 1 MaKCUManbHOM (HWKHEN) UCKPUBMEHHOCTbLIO.

8.5.5.6 CneayeT npegycMoTpeTb, 4Tobbl yron Bxoga @, Gbin kak MUHUMYM Ha 5° Bonble, yem @(s),
onpegensieMblil BCEMU NPOEKTHBIMU CrydasiMu Harpy3okK, C y4eTOM BCeX BUAOB BO3AENCTBUS, BKIIOYAsA NOBO-
pOT cygHa.

8.5.6 YcTpowcTBa Kpennenus

8.5.6.1 NocTosiHHbIE YCTPONCTBA KpenneHusa crneayeT NpoeKTUpoBaTh B COOTBETCTBUM € TpeboBaHuaMuU
K HECYLLUMM KOHCTpYKUMSM. Ecnv NnpuMeHRAITCA Takue KpenneHus, To A0 YCTaHOBKM NPOBOAAT Haanexalue
UCMbITaHUA aHanornyHbIX KpenneHun Ha obpasuyax npeanaraembix TPyO B CMOAENUPOBAHHLIX YCIOBUSX C
MOMHbIM AOKYMEHTanbHbIM 0hOpMITEHUEM.

8.5.6.2 BaxxHO npeaycMOTpEeTb, UTOObI KpenneHus He co3nasanu nokanbHbIX unu nsbuparenbHbiX Ha-
rPY30K Ha KOHCTPYKLUIO TPYObl U HE HapyLUuanu KOHCTPYKTUBHYIO LEMOCTHOCTb Ha NPOTSKEHUM CpoKa JKCnny-
atayum. Takke cnegyet NpeaycMoTpeTb, YTOObl KpENNEHUA He yBenuUMBanu ycTanocTb, abpasmBHOCTb Uiu
MEeXaHUYeCcKnin U3Hoc Tpybbl 3a NpeaenamMmu orpaHUYeHUI, YCTaHOBNEHHbIX COOTBETCTBYOLWMMU KO3dbuum-
€HTaMu Ucnonb3oBaHusa. [ANsa KpenneHu BbiGupatoT maTepuanbl C BbICOKOW YCTOMUYMBOCTLIO K MOM3y4ecTy,
npurogHble A4S UCMONb30BaHUS B YCNOBUAX ANUTENBHOIO BO3AEUCTBUS ONpeaeneHHoN oKpyKatoLlen cpeabl.
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3s=0,9=0,K=0K,,
r4e o, — OTHOLUEHME MeXAY MUHUManbHOM (BEpXHEW) 1 MakcuManbHoW (HUXXHEN) UCKPUBMEHHOCTbIO.
bas NS i e
s=l;, ¢ =@y, K=Ky, n, = 11K, )
rae r,— MUHUManbHO AONYCTUMbI paguyc usrunba;
I — AnnHa pactpy6a, nsmepeHHas BAOMb KPUBONMHENHOM CTEHKM.

X — npogonbHan unu BepTuKanbHaa ocb; Y — BoKoBasA MM ropu3oHTanbHaa OCb; ¢ — Yron Mexzay ocbio X U KacaTenbHOM B TOUKe
KPUBONIMHENHOW CTeHKW, L, — [niMHa pacTpyba, uamepeHHas no ocu X; D, — AuvamMeTp HUXHero KoHua pactpyba; D, — auamerp
BEpPXHero KoHua pactpyba

PucyHok 21 — lMapameTpbl, ucnonb3syembie npu onpeaeneHum cpopmsl pactpyba

8.5.7 Moaynu nnasy4ectu

8.5.7.1 TpebyeTtca onpenenutb CuUnbl B3aumoaencTsus mexay Tpybon n mogynem nnasyyecTu, BO3HU-
Kawowme B pesynbTaTte OTKMOHeHUA TpyObl. Mpu NpoekTupoBaHUM NoKasbiBaloT, YTO NEpemeLLeHne moaynemn
nnasy4yecTu BAOMNb TPYObl UCKITIOYEHO.

Hanpumep, cnegyeT npegycMoTpeTb yeunue 3axuma, 4oCTaTouHoe A4S Toro, YTobbl obecneunTs mexay
3aXUMOM 1 Tpyboi 6onee BbICOKOE TPEHUE, YEM MaKCUMaribHble MPOAOIbHbIE HArPy3KU Ha MOAYNU Nnasy4e-
CTW, BKMOYas KoadpuumeHT 3anaca npoyHocTu He meHee 1,0.

8.5.7.2 Npu BbiBOpe CTanbHOro UMM NONMMEPHOro MaTepuana paccMmaTpuBaeTcs cnegyollee:

- NPUMEHUMOCTb OTHOCUTENBHO rMyBUHbI BOAbI;

- CPOK 3KCMnyaTauum OTHOCUTENBHO rMybuHbl Boab!;

- UTOrOBbIV pa3Mep U BO3AEVUCTBUE AUHAMUYECKUX Harpy3oK Ha Tpyoy;

- NMPOYHOCTb;

- OMbIT MPUMEHEHURA B CXOAHbIX YCINOBUSIX;

- HAAEXHOCTb;

- XapaKTepucTUku obcnyXuBaHus.

8.5.7.3 KOHCTPYKLMIO apo4HOro noXeMeHTa NpoeKTUpYHT B cooTBeTCTBUM ¢ 8.4.3. Mpu 3aKkpenneHun Ha
paii3epe Mogynew nnasyyecTy crieqyeT NpPYHUMaTL BO BHUMaHVe rmapoavHaMmuyeckue cunbl, COBCTBEHHbIN Bec,
CUnbl MHepLMK, cuny yaapa npu CnemMmnHre 1 BNusiHue AasfeHns Ha KOHTaKTHOe AaBneHune KpenmeHns MOoayns.

8.5.7.4 Tpwn BbINONHEHUN CBOEN (PYHKUUM Ha MPOTSHKEHUU CpOKa 3KCnnyatauum Moaynu nnasyyecTtu
OOMKHbI COXPaHATb A4OCTATOYHYIO NNaByyecTb; Heobxoanma A4ONroBpeMEHHAA CTOMKOCTb K rMapocTaTnyecko-
My AasneHuo. Bce matepuanbl KOHCTPYKUMM cnegyeT BbibupaTte Ha ocHoBe TpeboBaHUI YCNOBU OKpYyKato-
el cpeabl C 4OCTAaTOYHOM KOPPO3MOHHOM CTOMKOCTbLIO B TEYEHUE 3a4aHHOro cpoka 3Kcnnyarauuu.
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CnepnyeT npegycmMoTpeTb, YTobbl NOBpEXAeHNEe OQHOro OTAENbHOrO 3fieMEeHTa MnaByyecT He NpUBO-
Ouno K HegonycTUMOWM noTepe nnasyyecTy Ans cuctembl rmbkux Tpybonposogos. 3T1o MoxeT notpebosaTtb
YCTaHOBKM MEPEropofokK B CTanbHbiX 6rnokax nnasyyectu. Heobxogumo obecneumsatb, YTobbl Nocne notepu
10 % pacnpegeneHHOM NNaBy4yecTu UMW OOQHOIO OTCeKa NoABOAHOro Bysi/apoyHO CUCTEMbI, KOHUrypaums
pansepa ocTasanacb NpPUroaHo AN BbINOMHEHUA 3aA4aHHOM Lenu.

8.5.7.5 Marepuanbl (Hanpumep, NeHONMacT) Ans Moaynen nnasyyecTy KBanuduumpyoT NposeaeHnemM
ucnblTaHuin. Cneayert oueHusaTb abcopbuuio Boabl ¥ NON3yyYecTb Nog AEUCTBUEM MMAPOCTAaTUMECKOro AaBne-
HUSI Ha NPOTSAXXEHUM CPOKA SKCMnyaTauuu.

8.5.8 OcHoBaHue pan3epa

PekomeHaaummn K NpoeKTUPOBaHUIO OCHOBaHUA pansepa, BKNoYas cuctemy TpybonpoBoaos, OnopHble
KOHCTPYKUMU 1 coyHAaMeEHT, npusegeHsbl B [7]. Tpyby u J-obpasHyio TpyOy crnegyet pacnonaratb Takum obpa-
30M, YTObbI He 6bINo BO3genCcTBUSA U3rnbaroLwmMx MOMEHTOB Ha KOHLUEBble PUTUHMU TPYDbl, paccuuTaHHOM Ha
cTaTuyeckue Harpysku. K paccmaTpvsaemMomy BOMpoOCy MOXHO OTHECTU creaytoLuee:

- TPaBUTALMOHHYIO UM CBANHYH KOHCTPYKLMIO;

- cpeacTea usonsuuu/cuctembl TpybonpoBoaos;

- npoueaypy NMKBUAALUN B aBapUNHOW CUTyauuu;

- KOHdUrypauuio parsepa.

8.5.9 BpemeHHoe rpysonogsemMmHoe obopygosaHue

BpemeHHoe rpysonoabemHoe obopyaoBaHue crieqyeT npoekTuposate B cootseTcTBum ¢ [2]. MNogbem-
HbIl MEXaHWU3M U makenaxHbie ckobbl, Kak NpaBumo, CreayeT NpoeKTMpoBaTh ANs UCMONb30BaHUA B AUHaMU-
YECKUX YCINOBUSAX.

8.5.10 MNpoeKTpoBaHNe HaTAXKHbIX CBA3EN

[poYHOCTb HaTSKHOM CBA3U (Hanpumep, ans S-obpasHoi KoHpUrypauum pansepa) NPoeKTUPYIOT Takum
obpasom, ytTobbl OHa No3sonuna Tpybe OTAENUTLCA OT HATSXKHOM CBA3M A0 pPaspyLUEHUs KOHCTPYKUMK TpyObl
(kpome cnyuyaes, ecnv NPeQyCMOTPEHO paspylueHue TpyObl, UNu Ha COEAUHEHUWN HaTSHKHOWM CBA3W Npeayc-
MOTpEeHa orpaHuuymBarLan Harpysky Mydra). HaTskHyro CBsi3b crnegyeT paccuuTbiBaTb Ha BCe cobbITUA ¢
BEPOATHOCTLIO HACTYNMNeHUs Bbile, Yem 1074,

8.6 CucteMHble conpshKeHust

8.6.1 O6Lwume nonoxeHus

Bonpocbl conpsikeHuit cneayeTt paccMaTpyBaTh Ha paHHUX 3Tanax NpoekTa, NOCKOMbKY OHU MOTYT OKa-
3blBaTb CEPbE3HOE BMNUSHUE Ha TPYOY M NPOEKT cucTeMbl. YeTkoe onpeaeneHe conpsikeHnsi No3BONAET pas-
paboTky onTumManbHoro obLero pelleHus ans cuctembl. CBA3aHHbIe C 3TUM BOMNPOCHI onucaHbl B 8.6.2—8.6.9.

8.6.2 Pa3smellueHune coequUHEHUSA

CoeguvHeHue paisepa Bbille UM HWXKEe YPOBHA BOAb! CyLLECTBEHHO BNUSIET HA NPOEKTUPOBaHWE, MOH-
Taxk U Ucronb3oBaHue (MOHUTOPUHT YCITOBUIA).

8.6.3 Bbibop ycTpoicTBa orpaHM4yeHus usrmba

Bbi6op pacTpyboB Unu 3NeMeHTOB KEeCTKOCTU Ha U3rMb BaKHO paccMOTpeTb nepes NpoekTUpoBaHMEM
COMPSHKEHUSA C BEPXHUM CTPOEHUEM.

MpumeyvyaHue — [Ans pactpybos Heobxoammo ropa3no bonbLue NPOCTPaHCTBa, YeM ANA NIEMEHTOB XECTKOCTU.

8.6.4 Pa3zmelleHue yCTpOUCTBa orpaHnyeHus usrnba

Cnepgyet paccMOTPETb BO3MOXHOCTb MCMONb30BaHUA TPYOHOM BCTaBKU, ECNN YCTPOUCTBO OrpaHnYeHus
u3rmba pacnonoXeHo y KOHUEBOro huTuHra unu Ha koHue |-obpasHoi TpyObl.

8.6.5 YcnoBust MOHTaxa BbIKMAHbIX Tpybonposoaos

Heobxoanmo npenycmatpusaTbh UCMONb3oOBaHNE BHYTPUTPYOHbLIX MHCMEKUMOHHbIX cHapsiaos. [Ans atoro
Tpebyetcs, UtTobbl CUCTEMA OYUCTKM U AMarHoCTUpoBaHUA Gbina cnpoekTupoBaHa ¢ yyeToM obecrneyeHuns ao-
CTyna BHYTPUTPYOHbIX MHCMEKUMOHHBIX NPUBopoB. 3TO Takke NPUMEHUMO K CrydasiM, korga MoXeT notpebo-
BaTbCsl BO3MOXHOCTb 3arnycka cpeacTsa OuYMCTKU U AUarHOCTUPOBaHUA C BEPXHEro coeanHeHus rubkon Tpyobi.

8.6.6 lNMpoekTupoBaHue coeauHeHUs

Mpu NpoeKkTUpoBaHUM COEQUHEHUIN creayeT npeaycMaTpyBaTh BO3MOXHOCTb UCMONb30BaHUA BHYTpU-
TPYOHbIX MHCNEKUNOHHbIX CHApsiAoB.

8.6.7 CoeguHutenu

Heobxoaumo onpegenuTs Aetanu (Hanpumep, BbiCOTa W pacrnonoxeHue craHues, nogcoeguHeHue
obopynoBaHusa ¢ npueneyeHnemMm unu 6e3 npusneyeHUss BOAONA30B, TEXHUYECKME YCroBus AnsA dnaHues u
Gyreneit).
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8.6.8 I-ob6pa3Hbie n J-obpa3Hbie TPyObl

Wcnonb3osaHue [-o6pasHbix 1 J-o6pasHbix TPy OKasbiBaeT BNMsHWE Ha napameTpbl MOHTa)a rmbkunx
TPY6, ¥ 3TO BaXXHO YUYUTbIBATL NPW NpoekTUpoBaHuu Tpybonposoaos. Jliobbie TpeboBaHns K TPyOHbIM BCTaB-
KaM Ha KoHuax |-obpasHbix Tpyb CyLlecTBEHHO BNUSIOT Ha Harpy3ku Ha [-obpasHyto Tpyoy.

8.6.9 NoaBoagHble coeguHEeHUnA

Mcnonb3oBaHue KoHUrypauum pansepa C ropusoHTanbHbIMU coeauHeHusMu (Hanpumep, csobop-
Hasi S) MOXET YNPOCTUTb MOHTaX U KOHCTPYKLUIO OCHOBaHUA palisepa.

9 MeToabl pacyeTa, Harpy3ku U Bo3aencTeBus

9.1 O6bwme cBegeHun

Pazgen 9 cogepXuT pekoMeHgaLmm no MeToaam pacueta rmbkux Tpy6, onpeaenseTr Harpysku, o6blYHO
AeiCTBYIOLME B YCIIOBUSAX NMPUMEHEHUS TPYG, U NPEQOCTaBNAET UHCTPYKLMM MO OLIEHKe peakumu Tpyobl unu
CUCTEMbI Ha 3TN Harpy3Kku.

9.2 Metoabl pac4yeTta

9.2.1 llokanbHbIA aHanus

9.2.1.1 JlokanbHbIil aHanu3 rnonepeyHoro ceuyeHnsa ABNSeTCA CroXHbIM BOMPOCOM, B 0COBEHHOCTU Ans
KOMBMHMPOBAHHbIX Harpy3okK, U3-3a CTPYKTYPbl KOMMO3UTHbIX crioeB rmbkon Tpy6bl. JlokanbHbIi aHanus He-
obxoaum, ytobbl cBA3aTh 0bLWMe Harpy3ku ¢ HanpsXkeHnamu u gedopmauuamm B Tpybe. PacyeTHble Hanps-
XeHust n gedopMalumn CpaBHUBAKOTCH C 334aHHbIMU KPUTEPUSMU NPOEKTUPOBAHUA ANS CNydyaes Harpysku,
0603HaYeHHbIX B UCXOAHbIX AaHHbIX A4S NPOEKTUPOBaHUS.

9.2.1.2 ina npensapuTenbHON OLEHKU Harpy3oK Ha rubkun Tpybonposog AonycKkaeTcs UCMonb3osaTb
ynpoLeHHble ypaBHeHus. [Ins getanbHoro npoekTupoBaHus Heobxoaumbl 6omnee TouHble METOAb! pacueTa,
yuYuTbiBatOLLME BCE COOTBETCTBYIOLLME BO3AEUCTBUS.

9.2.1.3 [JlecTBME HArpy30K B NOrnepeyHoM CeYeHUN CTEHKN TPpYDbl MOXKET ObiTb 4OKYMEHTabHO 0hopM-
NEeHO Mo pesynsraTtam UCnbiTaHui onbiTHOro obpasua. Takke JonycKaeTca UCNoNb3oBaTh pasnuyHble MeToab!
YMCNEHHOro aHanuaa AnA NPOrHO3UPOBaHUA NOKarbHbLIX HANPSXKEHWUI, KOTopble MOryT BbiTe NOATBEPXKAEHDI
UCMbITaHUAMM ONbITHOro obpasua.

9.2.1.4 PacueTHble cdhopmMynbl CrieQyeT CBsA3biBaTh C OnNpeaeneHHbIM TUMOM KOHCTPYKUun TpyBbl U ao-
nyckaeTcs NoATBepXAaTb ANA OnpeaeneHHbIX KOHCTPYKUMI pesynbTataMu TEH3OMETPUM NPU UCTbITAHUSAX
onbiTHoro obpasua. O6ocHOBaHME pe3ynbTaToB JKCTpanonsAuMM HeobXxoauMo AOKYMEeHTanbHO OMOPMUTD.
[Mpu paccmoTpeHun UCMoNb3oBaHUS aHaNUTUYECKUX METOAO0B CriedyeT paccMaTpuBaTh COCTOSHUE AEUCTBYO-
LMX Harpy3ok B Tpybe, 0co6eHHO B OTHOLLEHUM KOMBUHUPOBAHHbIX Harpys3oK.

9.2.2 OuyeHka ycnoBui 3Kcnnyartauum cTeHku TpybonpoBoga

9.2.2.1 CteHka TpyObl, KaK B MHOIOCITOMHOM KOHCTPYKLUM CO CBA3YIOLMMM COAMMU, TaK U B MHOTOCHON-
HOW KOHCTPYKUUM Ge3 cBA3YLWMX Crnoes, npeactasnseT coboil NpocTpaHCTBO, 3anonHEHHOE NepPBUYHbIMU
apMUpYOLLUMK 3NeMEHTaMM.

9.2.2.2 OueHKa ycrnosuu akcnnyaTauum cTeHkn rubkoin TpyObl BbINOMHAETCA AnNa onpeaeneHus tpebo-
BaHWM K OTBOAY rasa U PEeXUMOB paspyLleHUss MeTannmuyeckux marepuanos. [pu npoekTMpoBaHuM rmbkux
Tpyb cnegyeT paccMaTpvBaTh Creayowme XxapakTepucTukn YCroBui SKcnnyaTauum Ans CTeHKu Tpyobl:

a) NpoHUKatoLLMe ra3 U XXULOKOCTY;

b) noctynneHue HapyxHoro dniovga (Mopcko Boabl).

9.2.2.3 MNonumepbl, ucnonb3yemble AnNs BHyTpeHHen obonouku, paboTamLein nog AgasneHneM, no3so-
nsT drrovaam NPoHUKaTh B CTEHKY TPyObl. 3Ta MHTEHCUMBHOCTb MPOHUKHOBEHUSI HE3HAYUTENbHa OTHOCU-
TENbHO MPOMyCKHOW crnocobHocTU, TPyObl. MPOHUKHOBEHME rasa 13 TPaHCMOPTUPYEMOro NPoAyKTa B CTEHKY
TPYObl paccunTbIBaOT C UCMONb30BaHMEM KBanMdULMpOBaHHOM NpoLeaypbl. MIHTEHCUBHOCTb NPOHUKHOBEHUS
3aBUCUT OT 3HAYEHWUW BHYTPEHHEro U BHELUHEro AaBfeHus, Nrowaau NoBepXHOCTU, TOMWMHbI 060Mouku U
KoadhduLMEHTa NPOHULLAEMOCTH.

MpumeyvaHue —KoabduymeHT NPOHMLIAEMOCTH 3aBUCHUT OT MaTepuana, ra3o0Boro KOMNOHeHTa v TemnepaTypbl.

9.2.2.4 [1ns TpybonpoBoaos, 3KCNNyaTupyembiX B CEPHUCTbLIX COeaUHEHUAX, Heobxogumo npeaycma-
TpuBaTb NPUMEHEHUE COOTBETCTBYIOLLMX KOHCTPYKUMOHHbIX MaTepuanos B cooteeTcTeum ¢ FOCT P 53678
n NOCT P 53679.
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9.2.2.5 MNMocne nepexoaHoro nepuoaa AoCTUraeTcsa ycrioBue paBHOBECUS, MPU KOTOPOM 3HaYeHUsA nap-
UunanbHOro AaeneHus B cTeHke Tpybbl 6Gonee HU3KkMe Unu, Kak MakCUMyM, paBHbl 3HAYEHUSM NapuuanbHoro
[aBneHus B NPOXOAHOM KaHarne Tpybbl, ¢ (hakTUYECKUM 3HaYeHUeM, 3aBUCSALLMM OT AaBMNEHUS, TEMMNepPaTypbl,
nonMMepHbIX MaTepuanos.

9.2.2.6 [ina cxogHo annpokcuMaumm napuvansHoe gaenexve H,S B cTeHke Tpybbl MOXET ObiTb Npu-
HATO paBHbIM NMapuuanbHOMy AaBMEHUIO B NPOXOAHOM KaHane Tpybbl. [pegnonaraetcs, UTo 370 KOHCepBa-
TUBHO, TaK KaK AaBneHue B CTeHKe TpyObl orpaHUyYeHo AasneHMemM oTBoAa rasa B 3a4aHHOM MecTe C yYeToM
Hapy>XHOro AasneHnst Mopckoi Bogbl. MoryT umMeTb MeCTO pasnuuns B cocTase dnouga B NPOXOAHOM KaHane
TPy6b! 1 cTEHKe TPyObl U3-3a pa3HO MHTEHCUBHOCTU NPOHUKHOBEHUS H,S 1 ApYyrMX KOMMNOHEHTOB.

9.2.2.7 Ecnu TpebyeTtcsa npoBeaeHe UCMbITaHUIA, UCNONb3YIOT 6onee BbiCOKoe NnapunanbHoe gaBneHue
H,S wnu pasneHue, pasHoe pacyeTHOMY 3HaYeHUIo AaBNeHus.

9.2.2.8 CteHKy rubkou TpyObl MHOrOCMNOWHOM CTPYKTYpbl 63 CBA3YILUX CroeB, NpeaHasHayeHHon ans
CTaTUYECKMX YCINOBUI NPUMEHEHUS, cneayeT paccmMaTpusaTh Npu yCcrnosum 3anonHeHus Tpybonposoaa mop-
ckov Boaoi. HapyxHyto o6omnouky rmbkomn Tpybbl MHOrOCIOMHOM CTPYKTYpbl 63 CBA3YHOLWMX Croes, npegHa-
3HAYEHHY0 ANs AMHaMUYECKNX YCIOBUIN NPUMEHEHUS, crieayeT KBanuduumposaTh Kak BOAOHENPOHULAeMYyo.
Takke HeobxoaMMo paccunTaTb CPOK IKCNyaTaumm rubkoro Tpybonposoaa B yCroBUsIX €ro 3anorHeHs Mop-
CKOM BOOOM.

9.2.3 O6wun pacyet

9.2.3.1 O6wue ceeneHus

9.2.3.1.1 O6wuin pacyeT BbINONHSAOT ANS OLEeHKU obLLero BO3AencTBUSA Harpy3ok Ha TpyOy Ha Bcex aTa-
nax MOHTaXa, 3Kcnnyatauum u U3BneYeHus, ecnm npuMmeHumo. B obLuem pacyeTte OLEHMBAIOT CTaTUYECKYIO
KOHUrypauuio 1 npegenbHy o peakuuio Ha CMeLLeHne, UCKPUBMEHHOCTb U BO3AEUCTBUSA OKpY»KatoLLel cpeapbl.

9.2.3.1.2 BoagencTaus obLyen Harpy3ku, Kak npasumo, NoATBEpXKAaT YACTEHHbIMU METO4aMU aHanu-
3a, HanpuMep MEeTO4OM KOHEUHbIX 3neMeHTOB. [pu pacyeTe crneayeT yuuTbiBaTh TPEXMEPHYIO AUHAMUYECKY IO
peakuumio, CTOXaCTUYECKYIO peakuuio (HeperynspHoe BoNHEHWe MOpsi) U HeNUHelHble BosaencTans. Komnbio-
TEPHYIO Mofenb U pesynbTaThl CreayeT 4OKYMEHTaNbHO 0hopMUTb.

9.2.3.1.3 lNpu npeasapuUTenbHOM NPOEKTUPOBaHUU KOHUIypaLmm AONyCKaeTcs UCMOoNb3oBaHue cTaTu-
YECKMX U NCEeBAOCTAaTUYECKUX METOLOB pacueTa. MameHsaowmeca Bo BpEMEHU Harpy3ku (Hanpumep, BOmnHbl)
cnepyeT MoAenupoBaTh C AMHAMUYECKMM aHanuM3oM Ha aTane paboyero NpoeKTUPOBaHUSA C BHUMATENbHbIM
paccMOTpPEHUEM BIUSHUA UHEPLINN.

9.2.3.1.4 Kputuyeckue casbl Npy MOHTaXe U1 3KcrnyaTaumMm MOXHO OLeHMUBaTh C NPUMEHEHUEM METOAN-
KV MOoLIaroBoro MHTErpMpoBaHus rno BpemeHn. PaccmaTtpusaemble BOMHOBbIE YCMOBUA MOTYT ObiTb OnucaHbl
DETEPMUHUCTUYECKUMWN UMM CTOXACTUYECKMMU MeTogamu. KOHCTpyKUMOHHOe AeMndupoBaHne MOXET npu-
HUMaTbCsl BO BHUMaHue ¢ gemnduposaHneM nponopumoHanbHoro TMna, ucnonbsyemMbiv 6e3 MHepLUMOoHHOro
KOMMOHEHTA.

9.2.3.1.5 lMNpu pacuyeTe crnenyer yuuTbiBaTb XapaKTEPUCTUKU TpyObl U SKCMMyaTauMOHHbIE LaHHbIe.
[ns HeKOTOpbIX YCNOBUI NPUMEHEHUS XapaKTEPUCTUKM KECTKOCTU TPYObl Ha N3rMb ABNAIOTCA KPUTUYECKUMMU,
Hanpumep Ansa nerkux TpybonpoBoaoB, KOTOPbIE NOABEPrarOTCH PE3KUM AUHAMUYECKUM NEPEMELLEHUAM, Unn
30Ha KacaHusa C MOPCKUM AHOM — B HWXKHEWN YacTy cBo6OAQHO NpoBUCAKOLLEN CEKUUMN B KOHUrypaumm ceo-
6ogHon S. Heobxoammo, 4Tobbl B TakMX cnydasx TOYHO OLeHUBanach XXeCTKOCTb Ha u3rub ans onpegeneHus
BO3MOXHOCTU NOTEPU YCTOMYMBOCTU UMK HapyLLEeHUS NPoeKTHbIX KpuTepues MBR. K napameTpam xecTkocTu
TPYyObl Ha U3rMb OTHOCATCS YACIO, TONWMHA (BKMIOYAA NPUNYCKU) U MaTepuan NnonMMepHbIX CNoeBs, CpeaHss
Temneparypa B crnosx (Tpyba nmeeTt GonbLuyio KECcTKOCTb Npu Gonee HU3KOW TemnepaTtype), HeNMnHelHbIe
XapaKTepuCTUKN MaTepuana (CocTapeHHbIV U He NOABEPrHyThI CTapeHUo MaTepuarn) U BHyTpeHHee aasne-
Hue. BnusHve apMupyroLmMx CroeB Ha pacTsKeHUe Ha KECTKOCTb OObIYHO MOXHO He yYUTbIBaTb, NOCKOMbKY
apmupyoLlas NpoBosioka MOXET CMeLaThes, Koraa Tpyba nsrnbaetcs ¢ 60nbLUOo KPUBUSHOMN.

9.2.3.1.6 Heobxogumo yuyuTbiBaTb peakuuio paisepa npu ero B3auMoOeucTBUM C MOPCKUM OHOM.
Mpun aTOM, KaKk NpPaBUIo, UCMOMb3YIOT MNOMHOE HENUHENHOE YpaBHEHME.

9.2.3.1.7 Ytobbl NpoBEepUTbL BO3MOXHOCTL NMOTEPU YCTOMUMBOCTU TPyDObl, HEOBXOAMMO paccMmaTtpusaTh
MUHUManbHoe adhdekTUBHOE HaTskeHue. Kak npasuno, Tpebyetcs, utobbl adhdekTuBHOE HaTskeHne Bbino
nonoxutensHbiM. CrieayeT nokasaTb, UTo kKakoe-nnbo addekTUBHOE cxxaTue AonycTuMo Ans Tpyobl.

9.2.3.2 Ctatnyeckuin pacuet

9.2.3.2.1 Llenbto CTaTUYECKOro pacyeta SABMNAETCS onpeferieHue HavyanbHOW cTaTUYecKon reoMeTpuu
KoHdurypauum Tpyobl. MNpoeKkTHbIMK NapameTpamu, BbibupaeMbiMu ANs CTaTUMECKOro pacyeTa, obblyHO siB-
NATCS AnNvHa (OnuHbl), Macca, TpeboBaHUA NnaByyYeCcTU U PacnofioXXeHUe TOYKU KacaHus ¢ AHOM MOpS U
nogsoaHoro bysa (byes). Ha atane cratuyeckoro aHanusa obblYHO paccMaTpuUBalOTCS Takue Harpysku, Kak
NMOTHOCTb, NNaBy4YecTb, BHYTPEHHWUI dorovs, CMELLEHWE CyAHa U Harpy3ku OT TEYEHUS.
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9.2.3.2.2 [insa rubkux pansepos criegyeT pacCMOTPETb TPU Creayowmnx aKCTpemarnbHbIX cnyyas:

- aHanu3 6rnM3Koro pacrnonoXeHus;

- aHanu3 ganbHero pacnosoXeHUs ;

- MakcumarbHoe 6GOKOBOE OTKIIOHEHMUE.

9.2.3.3 IuHamuyeckumn pacyet

9.2.3.3.1 CnegytoLwum aTanom npolecca npoekTupoBaHuns (ToNbKO ANA AUHAMUYECKUX YCNoBUIA Nnpume-
HEHUSR) ABNAETCH BbINOMHEHNE ANHAMUYECKOTO pacyeTa CUCTEMbI, YTOObI OLUEHUTHL OBLIMe AUHaMUYEcKue xa-
pakTepucTuku. PaccMaTpmBaoTCa KOMMOHOBKA CUCTEMbI U NOMOXEHWE cyaHa, BbiOpaHHble HA OCHOBE CTaTu-
UYECKOro aHanuaa, u cepus cnyyaes AUHAMUYECKOW Harpy3ku. OTu cnyyamn Harpy3kv o6beauHSAIoT pasnuuHbie
YCMNOBUSA BOMH U TEYEHWUI, MOMOXKEHUA U NepeMeLLeHUs CyaHa, YCNoBUsa coaepXumoro pansepa ans obecne-
yeHusa obLyet OLEHKN BO3MOXHOCTU UCMONb3OBaHUSA paii3epa B YCNOBUSX SKCMNyaTauum U SKCTpeManbHbIX
YCroBUSIX OKpyKatoLLen cpeabl. PekomeHaaumm no Buibopy criyyaes Harpysku cMm. B 6.5.

9.2.3.3.2 Ha artane gMHaMu4eCcKoro pacyerta Ans NoryyeHus XapakTepucTuk pansepa BnusiHue nepe-
MELLeHU cygHa crieayeTt paccmaTtpusaTth B KOMBUHaUuM ¢ cunaMmu Bo3gencTensa BonH U TedeHunn. Mmapogu-
HaMuyeckune cunbl MOXHO paccumTaTb Ha ocHoBe ypaBHeHuss MopucoHa cornacHo 9.3.1.2. MNepemelieHus
cyaHa mMoryT BbiTb NOMyYeHbl U3 AaHHbIX MOAENbHbIX UCTIbITAHWUM, AaHHbBIX KOMMBIOTEPHOIO MOAENMPOBaHUS U
C MUCMonb3oBaHWEM OMNepaTopoB aMNNUTYAHOM XapakTEPUCTUKM CyAHa U NapaMeTPOB BOMHEHMUS.

9.2.3.3.3 Pacuert B yactoTHON obnactu obbIuHO HelenecoobpaseH ns-3a reoMeTpudeckon HernmHenHo-
CTH, 0BbIYHO CBA3AHHOWM C AMHaMUYECKUM rnosBefeHuem rubkux pansepos. CnegosaTtensbHo, pacyeT rubkoro
parisepa 0Obl4HO BbIMNOMHAT MOAENUPOBaHMEM BO BpeMeHHOM obnacTu.

9.2.3.3.4 3Tanbl cTaTU4eCcKoro 1 AMHaMUYECKOro pacyeTa YacTo B3anMOCBA3aHbl, MOCKOMbKY ANs onpe-
OeneHns npeasapuTenbHbIX PasMepPoB U KOMMOHOBKM HEOBXOAMMO HECKOMbKO 3TanoB nocrefosaTenbHoro
NPUGNXKEHUS.

9.2.3.3.5 TOYHOCTb U CXO4UMOCTb N0ObIX pe3ynsTaTos, NonyYeHHbIX NPy AMHaMUYEeCKOM aHanuse, cne-
AyeT TWwarenbHO NpoBepUThL Nepes UCrnonb3oBaHUeM UX Npu npoekTuposaHun. Ocoboe BHUMaHVE yaensaoT
apeKBaTHOCTM Bbibopa CETKU 1 MoLLaroBOMy OTCMEXMBaHNIO U3MEHEHWNI BO BPEMEHU, MPUMEHSIEMbIX NPY aHa-
nuse. YyBCTBUTENBHOCTb XapaKTEPUCTUK K HanpaBneHuto noaxoga BOMH U nepuogy BOMHbI crnefyer oueHu-
BaTb ANA paccMoTpeHusi Hanbonee HeBNaronPUATHBIX YCITOBUM Harpy3Kku.

9.2.3.3.6 [1ns avHaMU4eCcKoro pacyera MOryT UCMOMb30BaTbCA KaK perynsipHble BOMHbI, TaK U Hepery-
NsipHOE BOMHEHWe MOpPSA BO BpeMeHHOoW obnactu unu B YactoTHon obnactu. Mogxoa «perynsipHble BOMHbI/
BpeMeHHasi obnacTb» pekoMeHAyeTCa ANA NpeaBapUTenbHOro onpeaeneHus pasMepoB KoHUrypauum pai-
3epa. Onpegensiolwme pesynsTatbl aHanusa perynsipHbiX BOMH crieqyeT sepuduumnposaTbh nepuogamu He-
perynspHoro BonHeHus, Ytobbl NOATBEPAUTL, UTO Pe3yNbTUPYOLWME NapaMeTpbl NoNyYeHbl C 4OCTaTOYHOM
TOYHOCTbLIO. AHanNoMyHoO onpegensolve pesynsTaThl aHannaa B YacToTHON obnactn cnegyeT Bepuduympo-
BaTb aHanu3oMm BO BpeMeHHOoI obnacTtu, YTobbl NOATBEPAUTDL, YTO pe3ynbTUpYoLMe NnapameTpbl NonyyYeHbl ¢
[OCTaTOYHOM TOYHOCTbLIO.

9.2.3.3.7 Kak npasurno, U3 AUHaMU4YeCcKoro pacyeta Heobxogumbl cregyroLme 3Haummble AuHaMmuyeckme
napamMeTpbl BO BCEX TOYKAX CTPYKTYPHOM, rPaHUYHON U FeOMETPUYECKOM HEOQHOPOAHOCTHU pali3epa, a UMEHHO
B BEPXHEW YacTu pansepa, 30He NnaByyecTu 1 30He CoeaUHEHUA C NOABOAHBIM 06opyaoBaHMEM, a TaKKe Ha
dnaHueBbIX COeaNHEHNSIX:

- MaKCUMarnbHbIA U MUHUMAanbHbIW YIMbl pansepa;

- MakcumarnbHoe 3eKTUBHOE HaTSXKEHUe W/unu cxaTtue;

- MUHUMarnbHbIN paguyc naruba;

- NepeMeLleHne 1 UCKPUBMEHHOCTb pai3epa B TOUKE KacaHWs C MOPCKUM SHOM;

- cMeLleHue Byst U HaTsXKeHUe HaTsHKHOW CBA3W;

- HaTsXkeHWe pai3epa 1 yron Bbixoda Ha yaepxusatowem bye;

- abEKTUBHOE HaTsXKEHWE, U3rnbatoLLmMii MOMEHT, cuna cABvra U CMeLLeHne Ha hnaHueBbIX COEaUHEHNSNX;

- MOMNOXEHME Ha YPOBHE MOPCKOro AHa;

- HaTsXXeHWe B 30He CoeauHEHUsI C NoABOAHLIM 060opyAOBaHUEM;

- paccTosHUA MeXay pani3epamu Ans criyyaes 0gHOBPEMEHHOMO UCMONb30BaHUS HECKOMNbKUX pai3epos;

- pacCTosiHME OT OMOPHOWN KOHCTPYKLIMN NN MOPCKOTO AHa;

- paccTosiHMe Mexay paisepamu 1 WBapToBbIMU TPOCaAMW.

3HaueHus yrna u HaTsHKeHUs parisepa B KOHEYHbIX TOYKaX MOryT UCMONb30BaTLCA NPY NPOEKTUPOBAHUM
YCTPOMCTB orpaHudeHus nsamba ans npegynpexaeHus nepervba pavisepa B 3TUX Toukax. 3HauyeHus name-
PEHUI yrna B criyyae CoeAvHEHUst C CyAHOM CriegyeT yuuTbiBaTb NpU OTHOCUTENbHOM BpalleHun (kunesas
Kauka) cygHa.
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9.2.3.4 lNporpaMMHbIi KOMMIEKC

[na aHanusa paisepa NPUMEHSIOT cneunanvavpoBaHHbie NPorpamMMHble KOMMNMEKChI, UCNonb3yolme Me-
TOOb! KOHEYHbIX 3NEeMeHTOB. PeaynbTaThl pacyeToB B NPOrpaMMHbIX KOMMeKcax Heobxoanmo sepuduumnposaTts.

Otyer, o6obuatoLmii Bepudukaumio, BanMaaumio U NOATBEPXKAEHME BEPCUMU NPOrPaMMHbIX UHCTPYMEH-
TOB, NpeAnonaraembiX K UCNONb30BaHWIO, NPEeAOCTaBNAT 3aKa3uuKy Ha paccMOTpeHue u yTeepxaeHuve. He-
o6xoauMo, YTobbl 3TOT OTYET OBHOBANCS NO Mepe pa3paboTky HOBbIX BEPCUN, KOTOPbIe PacLUMPSIOT OCHOB-
HbIX PYHKLMNOHANbHbIE BO3MOXHOCTU UMW U3MEHSIIOT METOAONOIMI0 U MaTemMaTudeckue Mogenu.

9.2.3.5 MNpuHUMNbI MOaenNMpoBaHNA

9.2.3.5.1 1N\ TOMHOCTU pe3ynbTaToB onpeaensolnumMmn SBNRI0TCA cneaywme napaMeTpbl MOAENMPOBaHUSA:

- pasmep CeTKu B 3aBMCMMOCTU OT paauyca UCKPUBNEHHOCTU, NONYYEHHOW MO pesynbTataM aHanuaa;

- Bblbop Cyu Cp, ANs pacyeTos BONMHOBOW Harpy3ku;

- BbIBOp rpaHUYHbIX YCIOBUMA;

- BbIGOp BpeMeHHOro LWara v NpoAoMKUTENBHOCTU ANst AUHAaMUYECKOoro aHanusaa;

- TUMN KOHEYHOro 3MEMEHTa;

- BbibOp Mogenu u KoaduUneHToB AeMnUpPOBaHUS.

9.2.3.5.2 B HeKoTopbIX crny4yasx xenaTtenbHo BbINOMHUTL HECKOMNBKO NPOroHOB NporpaMmbl Ans nposep-
KV YyBCTBUTENBbHOCTU pe3ynbTaToB K 3TUM napameTpam.

9.2.3.6 OueHka cocTaBHbIX KOHUrypaumim

9.2.3.6.1 Paisepbl, UCNonb3yeMble Ha 3KCrnyaTauMoHHbIX 06bekTax, BO MHOMMX CUTyauusx obbveanHs-
toTCA B ny4ok. CyLecTByoT cneayroLwue Tpy Tuna ny4ykos:

- cBOBOAHbIV MYYOK;

- 0BbeUHEHHbIN MyYoK;

- MHOFOCTBOIMbHbIE paii3epsbl.

9.2.3.6.2 Panzepbl B cBo60aHOM nyyke cBoO6OAHO NepemeLlaloTca He3aBUCUMO Apyr OT Apyra u coegu-
HeHbl TONbKO B KOHEYHbIX TOYKaX U B MecTe KpenneHusa nogasoaHoro 6ys. MNMpu aHannse cBo60aHOro nyyka sce
pansepbl crieqyeT paccMaTpmBaTth MHAMBUAYANbHO B OTAENbHOM Mogeny (Moaenu oTAenbHbIX pai3epos unu
3KBMBAIEHTHbIE MOAENU HE peKOMeHAoBaHb! ANs AeTanbHOro npoekTuposaHusa). Moaens cBoboaHoro nyyka
BaXXHO paspaboTaTb 4OCTATOMHO AeTarnbHO, YTOObl MOXHO BbiNo paccunTaTh BCE NEPEMELLEHUS U HArpy3Kku B
pavsepax, nogsogHoM Bye 1 HaTsXKHbIX CBS3AX. [uapoanHaMuyeckoe B3auMoaencTBme pansepos MUHUManb-
HO Mpuv YCNoBWU, YTO OHU pasfgeneHbl paccTosHneM Bonee YeM B NSATb pas NpeBbILLALWUM UX AUaMETP, Kpo-
Me CrnyJyaes, Koraa Ansa CUHXpoHU3auuu TypOyneHTHOCTU Unu Apyrux UCKakeHuin obTekaHus He Ucnonb3yeTcs
pansepHas pelieTka AoCTaTo4YHOro pasmepa.

9.2.3.6.3 PaizepHbie Tpybbl B 06beguHEHHOM nyyKe coeAuHEHbl BMECTe Yepes KOpOoTKUe UHTepBanbl
Takum o6pas3oM, YTO OHU NepeMeLLaTCS Kak eauHbi Briok. ObLuee HaTsKeHWe B NyYKax pans3epos ¢ Heoau-
HaKoBbIMW CBOMNCTBaMM pacrnpeaenseTcs B 3aBUCMMOCTU OT OCEBOM KECTKOCTU OTAENbHbIX pani3epos. Takke,
acMMMeTpUYHaa KoHMUrypauus nyyka cosgaeTr HECUMMETPUYHbBIE MTMAPOANHAMUYECKUE HAarpy3Ku, KOTopble
MOryT NPUBECTU K TOPCUOHHOMY CKpYUMBaHUIO NyyKa pansepos. [pu MogenMpoBaHum Takmx ny4YkoB peKOMEH-
ayeTcs cniegyollee:

- obLyee nepemeLLeHme Nyyka CpaBHUBAETCA C OXMAAEMbIM NepeMeLLeHeM OTAENbHbIX Pai3epos;

- OTHOCUTENbHbIE NEPEMELLEHUA OTAENbHbLIX Pa3epoB B NyUKe paccMaTpuBatloTcs Takum obpasom, uto
BO3MOXHOCTUN NepensieTeHNs U Hapy>KHOro n3Hoca pansepos Obinu cBegeHbl K MUHUMYMY;

- OLEHUBAETCS pacnpeneneHne HaTaXKeHUs B KOHEeYHbIX ToYKax; Ans NpeasapuTenbHOro NpoekTuposa-
HUSi MOXKET NPUHUMATLCA KOHCEpBaTUBHOE NMpeanonoxexue, Yto camas bonblwan Tpyba B nyyke BOCNPUHU-
MaeT BCIO Harpysky.

9.2.4 OueHka cpoka 3KcnryaTtauum

9.2.4.1 Obuwue ceeneHus

9.2.4.1.1 MNpoeKTHbIN CPOK 3KcnnyaTaumm Tpybbl JomkeH ObiTh onpeaeneH U AoKyMeHTanbHO odopMm-
neH. MNMpoeKTHbIN CPOK 3KCnyaTtauum MOXET OCHOBbIBATbCSl HA MPOAOIMKUTENbHOCTU KOHKPETHOrO MpoekTa
UNu NpUMEeHeHUs, unu MoxeT BbiTb CBSI3aH C NporpaMmMon 3ameHbl. B KOHCTpyKUuK rubkon TpyObl cnepyet
yoenaTb BHUMaHue CPOKy 3KcnnyaTauuv unu 3ameHe BcrioMoraTtenbHoro o6opyaoBaHusi, Kak yactu obuyen
MONUTUKN CPOKa 3KCMnyaTauuu.

9.2.4.1.2 OnpegeneHune cpoka akcnnyaTtauum Tpyobl Takke MOXeT BbiTb CBA3aHO C NPOrpaMMon TEXHU-
UYeCKOro KOHTPOnA B npouecce akcrnyatauun. MeTtog KOHTPONst U NEPUOAUMHOCTL KOHTPONS AOMKHbI ObiTb
OOKYMEHTanbHO 0hOpMNeHbl C NOATBEPXKAEHMEM BO3MOXHOCTU NMPUMEHEHUS B KOHKPETHbIX YCNOBUAX Npu-
MeHeHus (cM. pasgen 14).
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9.2.4.1.3 lNpu oLeHKe cpoKa 3Kcnnyarauum crnegyeT paccmaTpusaThb crnegytoulee:

- KOpPpPO3UIO MEeTanNIMUYecKux matepuanos u gpyrne pexumol paspyerus (SSC, HIC, aposus, sogopoa-
HOe oxpynuyuBaHue);

- UI3HOC METannMYeckoro marepmana;

- yCTanocTb MeTannMyeckoro Matepuana;

- ECTPYKLUMIO NONUMEPHOro/anacTtoMepHoro matepuana;

- u3Hoc/abpasnBHoe UCTUPaHME NONMMEPOB/3N1acTOMEPOB;

- KOHCTPYKUMIO KOHLEBOro huUTUHra.

9.2.4.1.4 PexuMbl U3HOCa U YCTANOCTHOrO paspylueHus obblYHO paccMaTpuBaloTCs TOMbKO ANs Au-
HaMUYEeCKMX ycnoBuin npumMmeHeHus. MoryT GbiTb BbiBpaHbl Takue MeTannuyeckue Martepuanbl, KOTopble He
noABepPratoTCa KOPPO3nUK, UNu, B KaYeCTBe ansTepHaTUBbl, JOMYCKaeTCs pacCcYnTbiBaTb CKOPOCTb KOPPO3UU C
YYETOM MPOrHO3MpyeMOW cpeabl KONbLEBOro NpoCTPaHCTBa U UCMONb30BaTh €€ B NPOEKTHbIX pacyeTtax. Ans
apMUpYIOLLMX MPOBOSIOK MOryT ObiTb HEOOXOAUMbI UCMBbITAHUS Ha KOPPO3UOHHYK ycTanocTb. [pu BbiGope
Martepuana cnefyet paccMaTrpusath U Apyrne BO3MOXHbIE MeXaHu3Mbl paspylueHus, Bknodas SSC, HIC,
3PO3UI0 1 BOAOPOAHOE OXpYynuMBaHue.

9.2.4.1.5 VNaHoc u ycTanocTb B MEeTarIMYeckux cnosix paccmarpusaiot B 9.2.4.2. [lecTpykuus nonu-
MEPHOro/anacToMepHOro crnosi U usHoc/abpasmBHoe UCTUPaHWE MONUMEPHOro/aNacToOMEepPHOro Crnos pac-
cMmaTtpmBaloTcs Npu Bbibope mMaTtepuana Ans KOHKPETHbIX YCMOBUN NMPUMEHEHUSA W OLEHKU CTapeHus/ucnbl-
TaHun Ha ctapeHue. KoHueBon hUTUHT crieqyeT npoekTuposaTtb, obecneunsas cooTBeTcTBMe TpeboBaHUaM
OCT P 59309 u FOCT P 59305, Bbibopy maTepuana n aHanusy Ha ycTanocTb.

9.2.4.1.6 YcTtanocTHoe paspylUeHWe crefyeT paccunTbiBaTb ANS BCEX KPUTUUECKUX TOYEK MO AnuHe
apku pansepa. Ocoboe BHUMaHWe yaensaoT onpeneneHuo gemnduposanus pansepa. Kputunyeckme Touku
onpefensaTCa Ha KOHCTPYKUMOHHbIX, TPaHUYHbIX Y FEOMETPUYECKUX MPaHuLax pasgena KoHdurypauum pam-
3epa B 30HaX 3M1eMEeHTa XKEeCTKOCTU Ha U3rnb, TOUKM KacaHUsi C MOPCKUM OHOM U pe3kux nepermbos. B kaxgon
KpuTuyeckon obnactu cnegyet oueHuBaTh creayowme UCTOYHUKN YCTanoCTHOro pa3pyLUeHNs:

- NepemeLLeHNs, BbI3BaHHbIE YACTOTOW BOMHbI, ANs BCEX BOMHOBbLIX CUCTEM, ONpeAeneHHbIX B KpUTepu-
AX MMAPOMETEOPONOrMyYeckmx yCrnosui;

- NepeMeLLeHns cyaHa Kak MeaneHHbi apeid (BToporo nopsaka);

- yacToTy Bubpauuu pansepa, Bbi3aBaHHOM BuxpeobpasosaHuem (VIV), B ycrnosBusx ycTaHOBUBLUErOCS
MoToKa,;

- nepemeLleHus nog aenctenem VIV painsepHon KONMOHHbI, KOTOpas yaepxusaeT rmbkuin pansep B ru-
OpuaHbIX pan3epHblX cucTemax, u/unu Kopnyca cyaHa;

- Bubpauuio Bo BpeMsi MOHTaxa 1 obcnyXXuBaHus;

- NPOBKOBbLIN PEeXUM TedeHus dnouaa.

9.2.4.2 OueHKa ycTanoctu n usHoca

9.2.4.2.1 Tnbkue TpyObl ABNAOTCHA CMNOXHBIMU KOHCTPYKUMAMU NS OLEHKN yCTanocTu u naHoca. Cyuie-
CTBYET paf NOTeHLManbHbIX MEXaHN3MOB pPOCTa NokasaTenei ycTanocTy U u3Hoca, KoTopble MoryT BbiTb Kpu-
TUYECKUMU ANS KKA0ro Tuna Tpy6bbl. PacyeTsbl Ha ycTanocTs Ana rMBKuxX pansepos coaepar CyLeCTBEHHbIe
HeonpeaeneHHOCTU U3-3a YNPOLLEHHOCTU AaHHbIX O ANUTENbHO AEUCTBYIOWMX Harpyskax U B MaremaTtuye-
CKUX MOAENSAX U CNOXHOCTU NPOLIECCOB yyeTa u3Hoca 1 HakonneHus yctanoctu. Ecnu npumeHumo, ncnonbay-
0T NporpaMMy MOHUTOPUHra yCroBui aKCnnyaTaumm U TEXHUYECKOro COCTOSTHUSA.

9.2.4.2.2 K noteHUManbHbIM MeXaHu3Mam paspylleHUs ANs apMUPYOLWKUX MPOBOMOK Ha pacTsKeHue
OTHOCATCSA crnegyroLwme:

- UI3HOC MeXAyY CNosiMu 1 NPAASMU OTAESNbHbIX KOPAOB;

- YCTanocTb apMMUpPYIOLLMX MPOBOMOK B CYXOI U KOPPO3UOHHOW cpeae KOnbLEBOro NpocTpaHCcTea;

- YCTanocTb OTAENbHbIX NPOBONOK Npy PPETTUHI-KOPPO3un — Tpyba MHOrocnonHom CTpyKTypbl 6e3 cBs-
3yHOLLMX CIOEB;

- U3HOC UNU (PPETTUHI-KOPPO3US MEXAY NPAAAMU BHYTPY KOPAOB;

- KOpPO3UA apMUPYIOLLIUX MPOBOSOK.

9.2.4.2.3 lMNMpwn narnbe rnbkon Tpybbl MHOrOCNOMHON CTPYKTYpbl 6€3 CBA3YIOLWMX CroeB apMupyroLlme
CNnou CKONb3AT APYr OTHOCUTENbBHO Apyra, co3AaBas MoTeHUManbHYy BO3MOXHOCTb 3Hoca. CKOpoCTb M3Hoca
aBnseTca pyHKUMEen AaBneHus B 30He KOHTaKTa, Ko3adhdULNEHTOB M3HOCOCTOMKOCTU U CTEMEHM CKOMbXEHUS
(cBsizaHHoOM ¢ uarnbom). C Ucrnonb3oBaHUEM IKCMEPUMEHTanNbHbIX AaHHbIX pa3paboTtaHbl Mogenu ana Moge-
NUPOBaHUS TaKUX PEXUMOB paspyleHus. Kak npasuno, Ansa pelleHus AaHHou npobrnembl UCMOnb3yoT Mno-
NMeEpPHble/anacToMepHble MPOTUBOU3HOCHbBIE COU MeXAy apMupyrowmnMn crnosimu. Mpu BINONHEHUM OLEH-
KV CpOKa 3KCmnyatauuu cnegyet noatsepauTb yHKUMOHAMNbHbIE SKCNNyaTalLMOHHbIE XapaKTePUCTUKM STUX
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cnoes, 0cOBeHHO ANa NPUMEHEHNS B YCNOBUAX BbICOKUX TEMNepaTyp. Takke CKONbKEHUE NPOUCXOAUT MEXAY
OTAEeNbHbIMU NPSAAMU B apMUPYIOLLMX KOopaaX.

9.2.4.2.4 Tlpu oLeHKe Ha ycTanocTb crnegyeT nokasaTth, YTO aKCTpeMarbHble HanpsXeHus B apMupoBa-
HUSIX Ha pacTshkeHue TpyO MHOrocrnovHou CTpyKTypbl 6€3 CBS3YIOLWMX CNOEB U B yCUNUBaLWMX criosix Tpyd
MHOTOCITONHOW CTPYKTYpbl CO CBS3YIOLUMMU CIOSIMU HaxOAsiTCA HUXKE npeaena BbIHOCMMBOCTU MaTepuana
[nuHua Nyamana (Goodman) Ha pucyHke 22], unu cnegyeT BbINOMHUTDL pacyeTbl Ha YCTanocTHOE paspyLUeHue.
Ouarpammy Xelra CTPOSAIT HA OCHOBE COOTBETCTBYIOLLMX AaHHbIX UCMbITAHWIA C yYeTOM CBOWMCTBa Matepuana,
AvameTtpa 1 Npoduns NPOBONOKK, XapaKTEPUCTUK OKpYIKatoLLeln cpeabl B yCnoBuax akcnnyarauum. Ha pucyx-
Ke 22 npuBeaeH NpuMep Knaccuyeckon guarpammbl Xeura, nokasbisaroLwmin obrnacTt HakonneHus yctanocTtu
1 obnacTtu 6e3 HakonneHus ycTanocTu.

YA

T T T T T T T i

X

X— cpegHee HanpsxeHue o,,; Y — nepemeHHoe HanpsixeHue ¢,; 1 — oBnacTb HakonneHus ycranoctu; 2— obnactb 6e3
Hakonnexusa ycranoctit; 3 — nuuua Nygmaxa

PucyHok 22 — Mpumep anarpammbl Xevira

9.2.4.2.5 PacueTbl YCTaNoCTHbIX pa3pyLUeHUn AoMNYyCcKaeTCs BbINOMHATL HA OCHOBE OrpaHUYEHHOro Yncna
KIaccoB COCTOSIHUSI MOPSi MPW YCINOBUW, YTO BbIOOP TaKMX KIAaCcCOB OCHOBAH Ha KOHCEpPBATUBHbLIX KPUTEPUSIX.
YCTanocTHy 4ONroBEYHOCTL BO3MOXHO paccyuTbiBaTh Ha ocHose S-N-nogxoaa K yctanocTy npu npegnonoxe-
HWUM NUHEVHOro HakonneHusa nospexaeHus. [aHHele S-N cnegyeT nonyyaTte B COOTBETCTBUM C TpeboBaHusiMu
[OCT P 59309 v TOCT P 59306. PacyeTbl BbINOMHSAOT ANS KPUTUYECKUX 30H paKdepa, TakuxX Kak TOUKU Npuco-
€OVHEHUS U 30HbI pe3kux neperubos, Ha OCHOBE KOMBUMHALUMUN CPEQHNX U NePEMEHHbBIX HanpPsXKEHWA.

9.2.4.2.6 Ycnosus, npusogsiumne K ycTanoctu npu opeTTUHr-Koppo3un, MOryT Bbi3BaTb 3HaUUTENbHOE
CHWKeHWe npegena BbIHOCIIMBOCTU OTAENbHbIX apMUPYIOLLMX NMPOBOMIOK UM KOPAOB, 0COBEHHO B obnacrsx
C HU3KUMU HanpsKeHNAMWANUTENbHBIM CPOKOM 3Kkcnnyartauuu. Jinkua NyamaHa Ha guarpamme Xeura ans
apMUpYIOLLMX NPOBOIOK B YCNOBUSAX (OPETTUHI-KOPPO3UM MOXKET pacrnonaratbCs 3HaunTenbHo Hke. MNoatomy
BO3MOXHOCTb YCTanocTu npu peTTUHr-koppo3um cnegyeT nogeeprate TWATENbHOMY UCCNEA0BaHMIO.

9.2.4.2.7 TpeluHbl, Bbl3blBaeMble YCTanocTbio Mpu (PPETTUHI-KOPPO3UKN, 3apOXOATCSH Ha MNoBepXx-
HOCTSIX NPEPbIBUCTOrO CKOMbXEHUSA, NEPBOHAYanbHO 3a CYET NepeMeHHON NOBEPXHOCTHON CUnbl (TPeHUS),
nepeaasaemoi Ha obnactb ckonbXxeHus. K BaXHeNWnM napameTpam OTHOCATCS NMOBEPXHOCTHbIE peakuuu
(okvcneHve u gpyrve BuAabl BNIUAHUA OKpYXKaloLen cpeabl), NocTynneHue soabl (B pesynbtate NoBpeXaeHus
Hapy>kHoi obornouku) u cMaska. Cuna KacaTenbHbIX HaNPsHKeHUI, yBenMuMBaroLLan pasMmep TpeLluHbl, ocna-
BeBaerT, Korga TpelmMHa AoCTUraeT AnNvHbl NpuMepHo 1 MM. TpeLmHbl MOryT OCTaHaBNMBAaTLCH B 3TOM TOUKe
NPy OTCYTCTBUM HOPMarsibHbIX HanpsikeHU B NpoBonoke. TpelwmHbl MOryT NPOAOMKaTb pacTu Npu nepemMeH-
HbIX HOPMarnbHbIX HaNPSXXEHUSIX U B KOHEYHOM UTOre MPUBOAUTL K 3HAYUTENBbHOMY CHWDKEHUIO YCTanoCTHOM
[ONroBeYHOCTHN, OCOBEHHO B 0BNacTAX C HU3KMMU HanpsKeHUsMU/ANUTENbHbIM CPOKOM 3KCrnyatauun. 3to
nogyepkusaeT TpeboBaHUA K AUHAMUYECKUM OCEBbIM HaNPsXKEHUAM NpU NPOBEAEHUMN YCTaNoCTHbIX UCTbITa-
HWI ONbITHbIX 06pa3LoB.

9.2.4.2.8 ApmupoBaHue, obecneumBatoLlee CTOMKOCTb K AaBMEHUIO, U3 NPOBOMOKU C 3aMKOBbIM CO-
eOVHEHMEM TaKkKe MOXET NoaBepraTbCs YCTaNoOCTHbIM paspyLUeHUAM Npu OpeTTUHI-KOPPO3UM UMK U3HOCY,
M NO3TOMY TaKOW BO3MOXHbIN PEXUM paspyLUEeHUst CneayeT paccMmaTpusaTh Npu OLEHKe CpoKa akcnnyaTa-
yun. OTaenbHoe paspyLueHue NPOBONOKN apMupyloLlero cnos, obecneuynsaroLlero CTOMKOCTb K AaBneHuto,
MOXET BbITb KpUTUYECKUM ANs Beel TpyObl. [INA NporHo3nMpoBaHusa cpoka aKCnnyaTauum apMmupyoLwmx npo-
unein 13 NPoBONOKN C 3aMKOBbIM COEAUHEHUEM MOXHO UCNONb30BaTh TEOPETUYECKUE Mogenn. ST Mo-
Aenu cnegyeT NoaATBEpAnUTL pesynbraTtamm aKCnepuMeHTanbHbliX nccnegosaHnin. K ocHoBHbIM napamerpam
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Harpy>XeHusi, paccmaTtpvBaemMbiM B apMupyoLlem crioe, obecneuymsaroLlieM CTOUKOCTb K AaBMeHUto, OTHO-
cATCA cnegyowme:

- cTaTUYECKoe HanpsKeHNe U KOHTaKTHOe AaBneHne oT BO3AENCTBUSA BHYTPEHHErO AaBMNeHNs U OCEBOro
HaTsKEHUS;

- QUHaMUYECKME HanpPsiXKeHWUs, CKOMbXEHWE U CUMbl TPEHUS B pesynbraTte uaruba;

- KOMBVHUPOBaHHOE BNUSIHUE KOPPO3UU, U3HOCA U YCTanocTu.

9.2.4.2.9 Kputuyecknm napameTpomMm fNpu pacyetax ycrTanocTn apMmpoBaHus, obecneymsatoLlero cTomn-
KOCTb K AaBMNEHUIO, SABMAETCA OCTAaTOMHOE HanpsikeHWe B NPOBOMOKE Mnocre npeasaputenbHor opMOoBKU.
CnepgyeT paccunTbiBaTb OCTATOMHOE HanpshKeHue, HanpuMep, ¢ UCNOoNb30BaHWEM METoAa KOHEYHbIX 3/1eMeH-
ToB. Ecnu ycTtanocts B 3TOM crioe npeacTtasnseT npobrnemy, MOXXHO pacCMOTPETb UCMONb3OBaHUE BIUSAHUSA
MAapaBnUYecKoro UCMbITaHNA Ha U3MEeHEHUe COCTOSAHUSA OCTaTOYHOro HaNpsXXeHUsA B MPoBOfoKax, Nosbilwas
TakuMm obpas3oM ycTanoCTHble XapakTepucTuku cnosi. Heobxoaumo npeaycMoTpeTb, UToObl AaBneHue uc-
NbiITaHUSA He co3gaBsarno HanpskeHue B Tpybe, npesbiliatollee Kputepuu, onpegeneHHole 8 JOCT P 59309
um FOCT P 59306. NarotoButenb 06583aH 4OKYMEHTanbHO 0hopMuUTh pesynsraThl UCMbITAHUI ANS npeasapu-
TeNbHO hOPMOBaHHbIX NPOBOMOK ANs BEpUUKaLUM NOBLILLEHUS KOHCTPYKLUMOHHOW MPOYHOCTY.

9.2.5 PacyeT KOMMNOHEHTOB

9.2.5.1 Ha aTane NpoeKTUpOBaHUS BbINOMHAKT pacyeT BCroMoraTtenbHoro obopyaoBaHus: Moayneun
nnasy4ecTu, NOABOAHbLIX apok/ByeB, HAaTHKHbIX CBA3EN U 3NIEMEHTOB XXECTKOCTU Ha narunb.

9.2.5.2 Heobxogumo, uTobbl KOMMOHEHTLI B cUCTEME MMOKUX TpybonpoBOAOB NPOEKTUPOBANUCH C yue-
TOM TEX K& NapameTpoB NPOEKTUPOBaHUSA, YTO U rnbkas Tpyba, BKMoYas cnydaum Harpysku (obLume Harpysku),
CPOKM 1 YCNOBUSA 3KCrnyaTauumu.

9.2.5.3 BzaumoBsnusiHue KOMNOHEHTOB, KOTOPOE OTHOCUTCS K B3aMHOMY TPEHUIO UM COYAapEHMUIO KOM-
NMOHEHTOB CUCTEMbI, TaKKe BKMIOYAKOT B pacyeT BcnoMorarenbHoro o6opygosaHus. Baanmogencteme mexay
Tpybamu B nyuke NpeacTaBnsieT ogHy U3 NoTeHuuanbHbIX npobnem — B3avmoBnusiHue. BoaMoxHble coyaa-
PEHUA MeXAy KOMMOHEHTaMU CUCTEMbI, HanpumMep Mexagy byamu unu uensmu u painsepamu, npegcrasnser
OpYryto noTeHuunansHyto npobnemy.

9.2.5.4 BoamoxHoe «drorepHoe rnepeMeLleHne» cucTeMbl NoaBoaHoro bys/apku SBRseTCA KPUTUYECKU
BaXXHbIM acneKkToM Arns HEKOTopbIX KoHdUrypauun rmmbkoro parsepa. Kak npasuno, cnegyet yaenaTe BHUMa-
Hue obecneyeHuo Toro, YTobbl HECUMMETPUYHbIE TMAPOAUHAMUYECKUE Harpy3ku He npueoaunu K dntorep-
HOMY NepeMeLLeHuIo cucTeMbl Bys/apku 1 CKpyuMBaHuio paiidepa 3a npeaenamu SonycTuMbiX yposHen. Mpu
NPOEeKTUpOBaHUK KOHUrypauum pansepa n bys/apoyHoit cCUCTEMbl BaXKHO UCKIMIOYUTL BO3MOXHOCTU BO3HUK-
HOBEHUSA Takux npobnem.

9.3 Harpy3ku

9.3.1 T'magpoavHaMuyecKkue Harpysku

9.3.1.1 BonHoBas kuHemaTuka

9.3.1.1.1 Npn ycTaHOBMNEHUU MPOUCXOXKAEHUS TMOPOAUHAMUYECKUX CuUn, npexae Bcero, Heobxoaumo
onpenennTb CKOPOCTU U YCKOPEHWUS YacTul BOAbl, Bbl3BaHHbIE BOMHEHMEM: BOMHOBYHO KMHemaTtuky. Obwenpu-
HSiTasi NpakTUKa npegycMaTpusaeT MOAENUPOBaHUE BOMHbI C UCTIONb30BaHNEM NIMHEVHOW TEOPUM BOMHbI SNpU.

9.3.1.1.2 JlnHeltHas Teopus BOMHbI PAaCCUYUTBIBAET TOMbKO KMHEMATUKY ANS BOSMH, HENOAAALUXCSH U3-
MEPEHUIO BbICOT. VIMEIOT anropuUTMbl pacTsKeHUs ANs pacluMpeHUs TEOpUM 4O KOHEYHbIX BbICOT BOSHbI. Peak-
uusi pansepa obblYHO HE BOCMPUMMUMBA K TEOPUM PACTSXKEHUSA, BOSMOXKHO, KpoMe HebonbLumnx rnyobuH Boabl.
CyLuecTBEHHOE yBENUYEHNE KMHEMAaTUKN BOMHblI MOXET MPOMCXOAUTb PSAOM C GOMbLUMMU COOPYKEHUAMMU
(HanpvMep, KONMOHHaMu MONyrorpy>KHOro OCHOBaHUS) U TaM, rae uenecoobpasHo, 3To MOXeT notpebosatb
paccMOTpeHUs NpU NPoeKTUpoBaHUU pansepa. OaHUM U3 METOA0B MOLENMPOBaHUS TAKOro yBeNUUYeHuUs ABns-
€TCA UCMONb30BaHWe NOBbILEHHbIX MTMAPOANHAMUYECKNX KO3(DULMEHTOB ANA COOTBETCTBYOLWMX obnacrei.

9.3.1.2 YpasHeHune MopucoHa

9.3.1.2.1 OBLWEenpUHATON NPaKTUKOU MOAENUPOBaHUSA MMOPOAVUHAMUYECKUX CUM, BO3AEUCTBYOLUX Ha
mbkue TpyObl, ABNAETCA UCNONb3oBaHue ypaBHeHUss MopucoHa, KOTopoe B 3HaYUTENbHOM CTENEHN OCHOBaHO
Ha aMnupuyeckux gaHHbIX. NepBoHayanbHo cdopmyna bGbina BbiBegeHa AnA pacdeTta ruapoguHaMmudecKkux
cun, BO3AEWCTBYOWNX Ha BepTUKarnbHble CTauuMoHapHble cBau Ans Hebonblimx rmybuH Bogbl TONbKO ANS
BOMHOBbIX Harpy3ok. NMocne aToro oHa 6Gbina pacnpocTpaHeHa Ha NPUMEHEHUE K NMPOU3BONbHO OPUEHTUpPYe-
MbIM NOABWXKHBIM COOPYXXEHUAM (Hanpumep, paidepamM) ¢ y4eTOM BOMHOBbLIX HArpy3oK U Harpy3oK OT TeYEHUS.
MonepeyHyto Harpyaky Ha eauHULy AnuHbl f,, 06ycrnoBneHHyo B3aumoaencTsnem niona-KOHCTPYKLUUM, Kak
npaswno, onpegensoT no dopmyne
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rae VRN — HOpMasnbHaA OTHOCUTENbHAA CKOPOCTb CbﬂI'OVIAa;

Viyn — HOpMarnbHOe yCKOPEHWe YacTuL, Boab!;

Vpn — HopMarbHOe YCKOPeHUE KOHCTPYKLUK;

D, — atbeKTUBHbIN AraMeTp MMAapaBnMyeckoro ConpoTUBNEHNS;

Cy — KO3 PULIMEHT rMapaBnNUYecKoro ConpoTUBNEHUS,

C,, — K03 pULMEHT UHEPLUN;

p,, — MNOTHOCTb MOPCKOW BOAbI.

9.3.1.2.2 ®opmyna (6) npeactasnseTr Hanbonee pacnpocTpaHeHHoe pacluMpeHne UCXOQHOro ypasHe-
Hus MopucoHa.

KOMMNOHEHT WHepuuM ucxogHoro ypaBHeHUss MopucoHa 3amMeHeH ABYMS KOMMOHEeHTaMu: OfUH
NponopuuoHaneH HoOpManbHOMY YCKOPEHUIO YacTul BoAbl, APYro — HOPMarnbHOMY YCKOPEHMIO KOHCTPYK-
LUK, NOCKOMbKY cuna MHepLuum ABUKYLLErocs UMnuHapa B BONHOBOM Mofe BKMoYyaeT B ceba cocTaBnsatoLLyto
rTMAPOANHAMUYECKON «NPUCOEAVHEHHOW Macchl», NPeAcTaBnsoLWyo coboil AoONONHUTENBHY O UHEPLUIO UK
COMPOTUBIEHUE ABUXEHUID, 0BYCNOBMNEHHbIE XUAKOCTbIO, «YBNEUYEHHOW» OABUXKYLLUMCS KOMMOHEHTOM, B JO-
MonHeHue K cune, 4eNCTBYIOLWEN Ha CTaUNOHapPHbIV KOMMOHEHT B yCKopsitoLeMcs dniouge.

CkopocTb chrionga ¢ TOYKU 3pEeHUss AUHAMUYECKOro CONPOTUBMEHUS 3aMeHeHa HanpsMyto CKOPOCTbIO
cdnoraa OTHOCUTENBHO KOHCTPYKUUM (BkNtoyas TedeHue). OBO0CHOBAaHHOCTL 3TOMO OCTAEeTCH OTKPLITOWU, HO
TaKoW noaxon LWMPOKO UCTIONb3YeTCA.

9.3.1.3 OrpaHuyeHus ypasHeHns MopucoHa

Cnepytouime nonoXeHus otHocaTes K oopmyne (6).

YckopeHue noTtoka dronga Ans YneHa ypaBHEHUS UHEepUUs — CUa OLEHUBAETCS MO OCEeBOW NUHUU
pausepa. MNoaToMy UneHbl ypaBHEHUS KOHBEKTUBHOMO ycKopeHust 6onee BbICOKOro nopsiaka BO BHUMaHWE He
NPUHUMAIOTCS.

MHepuus, npucoeavHeHHas Macca U Ko3bUUMEHTbI r’MaPaBNUYeCcKoro CoONpPOTUBMNEHUS SBNSIOTCS He-
M3MeHsieMbIMU BO BpeMeHU. [lonyckaeTcs Cnonb3oBaTb U3MEHSEMbIE BO BPEMEHU NEPEMEHHbIE.

MmaopoguHamuyeckue cunbl ONPeaenstoTCs KOMMOHEHTaMU YCKOPEHUA U CKOPOCTU, HOpMarnbHbIMU K
oceBou NuHUK pansepa. OceBylo COCTaBNAOLLYIO TPEXMEPHON rMMAPOAVHAMUYECKON CUMbl BO3MOXHO YYeCTb
NpubnuanTenbHO NyTEM pacyeTa TaHreHUManbHoW Cunbl rmapasnMyeckoro ConpoTUBEHUS Kak byHKLUIO KBa-
ApaTa TaHreHumanbHoM CoOCTaBNsAoLLEe CKOPOCTH.

Peakuus pavisepa HaxoauTcsa B COOTBETCTBUM C HaberaoLwmm notokom. MogbeMHyo cuny He npuHUMa-
tOT BO BHMMaHue. [ynbCUpyroLLy o MOSbEMHYIO CUMY U CUNY MAPaBNUYECKOro CONpPOTUBIEHUS Kak pe3ynbraTt
BUXPEBOro NoToKa Takke He NMPUHUMAIOT BO BHUMaHue. [pu 3TOM Ans KOPOTKUX COeauHUTENBHBIX Tpybonpo-
BOAOB UMW «HATSAHYTbIX» KOHPUrypauui peakuuio Ha BUXPEBOW NOTOK CNeayeT yYnuTbiBaThb.

Cwuna, Bo3gencTByoLas Ha KOMMOHEHT B HEMOCpeACTBEHHOM Bnmn3ocT K ApyroMy KOMMOHEHTY, noa-
BEpraeTcsi BO3AENCTBUIO NOMA CKOPOCTEN NOMNYTHOrO NOTOKa, 06yCrnoBNeHHOro B3auMoaeNCTBUEM U SKPaHU-
pytowmm acbdektom. BoaMOXKHO, YTO NOMNYTHbLIV NOTOK NEPBOro KOMMOHEHTA AUHAMUYECKU BIIUSET HA KOMMNO-
HEHT, pacrnonoXeHHblil 3a HUM. CnegosaTenbHO, BO3MOXHO, YTO CMEXHbIE KPYMNHbIE KOMMOHEHTbI 3KPaHUPYHOT
Bonee mMenkue KOMMOHEHTbI U CNOCOBCTBYIOT CHUXKEHUIO rMapoaMHaMUYEcKon cunbl. Takue addeKTbl, KOTo-
pble 06bIYHO OKa3bIBaIOT BIUSAHME TOMbKO Ha COCTABMSAIOLLYIO CUMbl TMAPABIIUYECKOrO CONPOTUBMNEHUS, OYEHD
CNOXHO BBECTU B ypaBHeHne MopucoHa.

Ecnu HeckonbKo paii3epoB pacnonoXeHbl 6riM3ko apyr K Apyry, CyLecTBYeT TEHAEHUMSA, YTO YacTb Mac-
Cbl chnonaa, 3aKMOYEHHOro MeXay HUMU, HauMHaeT AeNCTBOBaTh Kak YacTb KOHCTPYKUMKU. DTO NPUBOAUT K
YBENUUYEHUIO CUI «NPUCOEOUHEHHOI MacChi», KOTOPbIE MOTYT BbITb 3MMUPUYECKM CMOAENUPOBaHbI yBenuye-
Huem C,, a Takke KOPpPEeKTUPYIOT CUMbl UHEPLMK, KOTOPbIE HE CNeAyeT U3MEHSTb.

9.3.1.4 KoatchbuumeHTbl rmapasnmyeckoro ConpoTUBIEHUA U MHepLUn

KoadbdumumeHTsl rugpaenuyeckoro conpotusnexnua C, u nHepumm C,, ucnonb3yemblie B ypaBHeHUU
MopucoHa, sasnaTca aMmnupuyeckummn KoadduumeHTamm, Kotopble Bbinu nonyyeHbl Ha 6ase pesynsraTtos
MHOTOYUCIIEHHBIX 3KCMEPUMEHTOB. OTU 3KCMEPUMEHTbI NMOKa3anu XOpOLUYH COrMacoBaHHOCTb MEXAY u3me-
PEHHBIMU CUNaMK U cUnamm, paccuuTaHHbIMu No ypasHeHuo MopucoHa.

TeopeTuyecku Cunbl MMAPaBINYECcKOro CONpPOTUBMEHUA U MHEPUUUN ABRAIOTCS dyHKUMen yucna Pen-
Honbaca (Reynold), uncna KeneraHa-KapneHtepa (Keulegan-Carpenter), reoMeTpuyeckux XapakTepucTuk
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KOHCTPYKLUMM U LLEPOXOBATOCTU NMOBEPXHOCTU, U UX HEOBXOAUMO paccMaTpuBaTh Kak U3MEHsIIoLMeCcs BOOMb
TpybonpoBoga v BO BPEMEHW, YTO AenaeT BblYUCNEHNEe rMAPOAVHAMUYECKOrO COMPOTUBNEHUA NPaKTUYECKN
HEBbIMOMHUMbIM, MO3TOMY NMPU pacyeTe paii3epa UCMONb3YIOT NOCTOAHHbIV KOIPDULMEHT.

B pacuyete rubkux Tpy6 C,, 0bblyHO npuHumMatoT pasHbiM 2,0, a C, usmensetca ot 0,7 go 1,2. PekomeH-
OyeTcs BbIMNONHATL UCCMeAoBaHne BOCIPUMMYMBOCTU ANS UCCNEAOBAHUSA BNUSAHUA BblOpaHHbIX Koadhdunum-
€HTOB Ha pe3ynbTaThbl obuero pacyeta. Boibop rugpognHammyeckux KoapuLMeHToB AN CUCTEMHbLIX KOM-
NoHeHToB GonbLUMX pasMepoB (Hanpumep, GNOKOB NNaBydeCcT) MOXKET BbiTb KPUTUYECKU BaXKHBIM, MO3TOMY
€ro crnegyet oueHusaTb. PakTopamu, KOTOpble TaKKe CregyeT pacCMOTPETb, ABNSIOTCA NOTEHUMaNbHoOe BO3-
pencteue VIV Ha rugpoguHammyeckmne koauumeHTsl U obpactaHne MopCKUMU opraHuamamu.

[ns BONHOBbIX KOHUrypauuin pain3epos, KOTOpble UCMONb3YHOT pacrpeaeneHHble MOgyNu NnasyyecTy,
ceKuus nnaByyecTu NnoaBepraeTcs BO3AENCTBUIO 3HAYUTENbHbBIX KacaTerbHbIX, @ TakKe nornepeyHbiX rmapo-
OVHaMUYeCKMX cun.

9.3.2 NpaBuUTaUMOHHbIE Harpy3ku U cusbi nnaBy4yecTu

Mpu pacyete rubkoro Tpybonposoaa cneayeT yuuTbiBaTb rpaBUTaLMOHHbIE HArpy3ku U cunbl Nnasyye-
CTU OT BCEX KOMMOHEHTOB CUCTEMbI, BKIoMas noasoaHble Byu 1 rpysbl Ana ctabunusauyum oTTsxek. BakHo
NPUYHUMaTb BO BHUMaHWE Harpy3ku oT obpacTaHus MOPCKUMMN OpraHnamamMu u obnegeHeHus.

9.3.3 Harpy3ku oT npoaykroBoro cpnrouga

Mpu pacyete rMbkoro pansepa crnegyet yuuTbiBaTb Maccy NpoayKToBoro donovga U ero nioTHOCTb.
MaMeHeHMsa NNOTHOCTU NPOAYKTOBOro dortomnaa Ha NPOTSKEHUM CPOKa IKCMNyaTaumum MoryT okasbiBaTb 3HaYu-
TEnNbHOE BNUsiIHUE Ha KOHdUrypauum pansepHou CUCTEMBI.

9.3.4 Harpy3ku oT B3auMoZeucTBUSA C MOPCKUM JHOM U TPYHTOM

Kak npasuno, npu pacyeTte B3auMOAEUCTBUSI C MOPCKUM OHOM YUUTLIBAIOT CUMbl TPEHUSA. 3TO HeobXo-
OMMO ANA aHanusa yCTOMUMBOCTW BbIKMAOHBLIX TPyOONPOBOAOB M aHanusa nepemeLLeHnin cekuui pansepa,
YIOXEHHbIX Ha MOpcKoM aHe (cBoboaHas KoHdurypaums). KoadduumeHTbl XKECTKOCTU MPYHTa U TPEHUS Npu-
BeaeHbl B Tabnuue 18.

Tabnuya 18 — Tunosble kO3 PULMEHTbI KECTKOCTU rPYHTa U TPEHUs AnsA rmbkux Tpy6

Tvn Mmopckoro gHa HanpaeneHue XecTtkocTb, KH/M2 KoathdpuumneHT TpeHua
Muna OceBoe ot 50 go 100 0,2
Bokosoe ot 20 go 402 ot 0,2 go 0,4¢
BeptukanbHoe ot 100 go 5 000 —
Mecok OceBoe ot 100 go 200 0,6
Bokosoe ot 50 go 100P 0,8
BeptukanbHoe ot 200 go 10 000 —
2 3HayeHne Bo3pacTaeT C yBeNMYeHeM CONpPOTMBIIEHNA CMELLEHNIO HeAPEHNPOBAHHOrIO rPyHTa.
b 3HaueHne Bo3pacTaeT ¢ yBenuueHMem NNOTHOCTY FPpyHTa.
€ 3HayeHVe Bo3pacTaeT CO CHIWKEHWEM CONPOTUBIEHUA CMELLEHUNIO TPyHTa.

9.3.5 Harpy3ku oT Temnepartypbl U AaBrieHUs

YanvHeHve, Bbi3BaHHOE TeMMepaTypou U gaBneHuem, obblYHO UMEET OTHOLUEHUE K BbIKUAHBIM TPY-
Bonposoaam, NPONoXeHHbIM B TPaHLUENX, [Ae BO3HUKaET BO3MOXHOCTb obpaTHoro Bbirnba. Kpome Toro, ko-
pOTKUE coeguHUTENbHbIE BbIKMAHbIE TPYOONpPOBOALI MHOrOCMONHOW CTPYKTYpPLI 6€3 CBA3YIOLWMX CNoeB MoryT
UCMbITbIBaTb 3HAYUTENbHbIE CUMAIOLLME Harpy3ku OT BO3AEUCTBUS TEMNepaTypbl U AasneHus. B atux cnyva-
AX ANS NpegynpexaeHns BbiAaBnMBaHUAa MOXET noTpebosaTbca apMyMpoBaHue TpyObl C MOMOLLBIO AOMOMNHU-
TenbHbIX NONMMEPHbIX CMOEB.

9.3.6 Harpy3ku, Bbi3biBaeMble BUXpeobpasosBaHuem

9.3.6.1 BocnpummumBoCTb MMOKUX pani3epoB K BUXPEBbIM MOTOKaM Obinia 06BEKTOM MHOMX 3KCrepu-
MEeHTanbHbIX UCCreoBaHW, KOTOpbIE NoKasanu, YtTo, HeCMOTPS Ha To, UTo VIV BO3HMKaIOT B MoAenupyembixX
pavsepax, 3Ha4yeHuss amnnuTyabl Bubpauum He[oCTaTouHb!, YTOOb! BbI3biBaTb YCTaNlOCTHbIE MOBPEXAEHUS.
370 MOXeET BbiTb OTHECEHO K criegyroLiemy:

- OTHOCUTENbHO HU3KME 3HAYEHUS amnnuTyabl BUbpauum, BOIMOXHO, B pe3ynsraTe BHYTPEHHEro KOH-
CTPYKUMOHHOro AeMncuposaHus;
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- CNOXHOCTb HaberaHusi MOToKa Ha TUNoBble rnbkue pan3epHbie CUCTEMbI U CIIOKHOCTL MOMNYyYEHUs Co-
rmacoBaHHbIX BUXPEW B NnasBaioLLeM HaKNmoHHOM pai3epe;

- rMapoauHamuyeckoe gemMnduposaHume.

9.3.6.2 MHorue dakTopbl, cnocobeTaytowme obpasosanuto VIV, cnoxHbl Ans TOYHOro MoAenupoBaHUs
npv nabopaTopHbiX UCMbITaHUAX. MPU HAaTYpPHbIX UCMbITAHUSAX, OCOBEHHO Ans rMyboKoBOAHbIX paii3epos, BMu-
aHue VIV moxet ctatb Bonee 3HauuTenbHbIM, Gnarogaps cneayowemy:

- NOBbILLEHHOMY BINUSHUIO KOHCTPYKLUMOHHOIO A4eMNMUPOBAHNSA Ha CHUXKEHUE HaTSKEHUS;

- NMOBbILIEHUIO KO3hDULIMEHTA rMapoaUHaMUYecKoro conpoTtusnenus ot VIV,

- HanuuMe CUnbHbIX TEYEHUI B HEKOTOPbIX rMyBOKOBOAHbBIX obnacTsix.

B pesynbTaTe BbilenepeuncrieHHoro enusHue VIV kak Ha KOHCTPYKUMOHHYO MPOYHOCTb KOMMOHEHTOB,
Tak U Ha obliee noeBefeHue paii3epa, B YaCTHOCTU, B OTHOLLEHUU BO3MOXHOCTU B3aVMOBNUSIHUA, cnegyeT
paccMmaTtpusaTtb OTAENbHO AN KaXaoro KOHKPeTHOro crnyyas.

9.4 Bo3pgencrteusa

9.4.1 MeToQUKM perynsipHoOro v HeperynsipHoro BofiHeHUs!

9.4.1.1 Uenbio BbINOMHEHUA OUHAMWUYECKOrO aHanu3a SIBNSETCS MPOrHO3MpOBaHWE MaKCUMarbHOro
cpoKa 3Kcnnyatauumn unu 3KCTpemanbHoOM peakummn cuctembl rmbkux Tpybonposonos. [ns 3Toro obbluHO Uc-
nonb3yTCcA ABa NoAXoAa: METOAUKN PErynsipHOro U HeperynspHoro BOMHEHUs.

9.4.1.2 MeToauka perynspHoro BOfIHEHUS OCHOBaHa Ha AeTEPMUHMPOBAHHOM ONMUCaHUM BONHOBOM cpe-
Obl COCTOSIHUS MOPSi C UCNOMb30BaHWEM BbICOTbI U NepuoAa OTAENbHOM BOMHbI AN MOAENUPOBaHNA COCTO-
SHUS Mopsi. Takue napameTpbl MoNy4yarT U3 CTaTUCTUYECKUX AAHHbIX O BOMHAX WK MPOCTbIX (PU3NYECKUX
pacyeToB. NMpenMyLLecTBO METOANKU COCTOUT B TOM, YTO BbIMOMHSAETCS NPSIMOI pacyeT peakuyuu, npu nepuo-
OVYECKOM BBOAE, Kak NpaBuno, Bbi4aloTCs Nepuoguyeckme BbiXoA4HbIe AaHHble 6e3 HeobxoaumocTu nocneay-
toLLel JOMONMHUTENbHOM CTaTUCTUYECKON 0BpaboTku.

9.4.1.3 B MeToguKe HeperynsipHoro BOMHEHUA crieyeT paccMmaTpuBaTth BbINOMHEHWE aHanuM3a yuicna
BOJTHOBbIX NEPUOAOB ANA OnpeAeneHus KPUTUYECKON peakuum cucTeMbl 4na NepuoaoB KOPOTKOW U ANUHHOM
BONHbI. Hanpumep, KOPOTKUIA NEPUOA MOXKET CO3AaTb KPUTUYECKUE Harpy3ku Ha COeQUHEHUs CcyaHa, a ANUH-
Hbll Nepuog — 6onee 3HaunUTeNbHbIE NEPEMELLEHNS B CUCTEMAX NOABOAHbIX Oyes.

9.4.1.4 MeToavKa perynapHoro BOfIHEHUA COAEPXKUT HEOMNPEAENEHHOCTU, TaK Kak He y4uTbiBaeT Hepe-
rynsipHble BOMHEHUS.

9.4.1.5 MeToauka HeperynsapHoro BOfIHEHUSA OCHOBaHa Ha CTOXacCTUYECKOM OnucaHuu BOFTHOBOW cpe-
Abl. CocTosiHME MOPS MOAENUPYETCH Kak CNeKTp BOSIH C 3Hepruen, pacnpeaeneHHor no gnanasoHam 4acTor.
Haunbonee ucnonb3yeMbiMu 06LLMMK CrieKTpanbHbIMU XapakTepucTUkaMu SBNAIOTCA CrneKkTpanbHas Moaenb
MNbepcoHa-MockosuLa (NONHOCTLIO pa3BuUToe BoNHeHWe) u cnekTpanbHan mogens JONSWAP (passuBaroLLe-
ecs BonHeHue). OTBeTHasA peakuyus B 3TOM Clnyyae Takke SBMSAETCA CTOXacTUYeCcKon, u Heobxogmuma nocneay-
olan cratucTuyeckasi obpaborka Ans onpegeneHus NPOEKTHOro 3HaYeHus peakumn. Kak npasuno, cnegyet
paccMaTpuBaTb TPEXYACOBYIO NPOAOIMKUTENBHOCTb HEPEryNAPHOro BOMHEHUS.

9.4.1.6 [lonyckaeTcsi He BbINOMHATL TPeX4YacoBoe MogenvpoBaHue, Korga npoaockKUTENbHOCTL Moae-
nvpyeMoi BOfHOrpaMMbl cocTasnsieT He MeHee 30 MUH Npu YCNoBUK, YTO CrEHEPUPOBAHHOE COCTOSIHUE MOpPS
KBanuuumpyeTca OTHOCUTENBHO TEOPETUYECKM U3BECTHBIX CTAaTUCTUYECKUX CBOMCTB rayccoBsa npouecca.

9.4.2 CocTaBneHue ypaBHEHUI ABWKEHUS

9.4.2.1 CocTaBneHue ypaBHEeHU OBMKEHUA ANA pelleHUs 3a4a4 OLEeHKU OTBETHOWM peaKkuuun BKoYaeT
paccMoTpeHue creayowmx OCHOBHbIX Npobnem:

- peakuus 2D otHocutenbHo 3D;

- 3D BonHoBas KMHeMaTuKa;

- UCMOMNb30OBaHWe TEOPUU MarnbiX YrTOB B CPaBHEHUU C Teopuel GonbLUKX YrnoB;

- MogenupoBaHue 3deKTOB NPOMEXYTOYHOIO KacaHUs U TPEHUSA C MOPCKMM QHOM.

YnpolueHueMm Ans HEKOTOPbIX BUAOB pacuyeTa pavsepa ABMAETCA UCNOoNb3oBaHWe ABYXMEPHOro aHa-
nu3a, B KOTOPOM NepeMelleHne cyaHa, BOMHbl, TeyeHue 1 niobble HayanbHble CMEeLLEeHNs paidepa paccma-
TPUBAKOTCS B OQHOW U TOW e nnockocTu. Bo MHOrux cnyyasx, oco6eHHo Ans BepTUKanbHbIX pan3epos, 3TO
ponylieHue sBnseTcs npueMnemMbiM.

9.4.2.2 1N HEKonnuHeapHbIX Harpy3oK OT BOSH U TEYEHUI B YCrOBUSAX OTKPLITOrO MOPS HET MPSMbIX
peLUEHUIN C UCTIONb30BaHNEM ABYXMEPHbIX METOAUK. B HEKOTOPLIX Criyyasix 4ONycKaeTCa UCMonb3oBaHue ABy-
MEPpHbIX YpaBHEHWI ¢ npubnuxeHuem. OgHaKko HEKOTOpbIE 3agauyu Mo CBOeK Npupoae ABNATCA TPEXMEPHbI-
MU, U NO3TOMY HEOBX0AUM TPEXMEPHbIV pacyeT.
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9.4.2.3 Vicnonb3oBaHne Teopuu ManbiX YrfoB yrnpoLwaeT pelleHue bnarogaps annpokecuMauum cocrTas-
NSALWEN UCKPUBNEHHOCTU, KOTOpasi OrpaHMuMBaeT ero Ucrnonb3oBaHWe Ans cryvyaes, Korga MakcumanbHoe
nameHeHue yrna meHee 10°. BoipaxkeHue ana 6onblumnx yrnos AOMKHO UCMONb30BaTLCH ANs BUAOB pacyeTa,
rAe MakcumarnbHoe usMeHeHue yrna npesbiwaet 10°.

9.4.2.4 OrpaHuyeHe MOPCKOro AHa MOXET MOAENUPOBATLCH KakK )KecTKasi MOBEPXHOCTb UK anacTuy-
Hoe ocHoBaHue. Vicnonb3osaHue noboro MeToaa cnegyeT oueHUBaThb AN KOHKPETHOrO cryyasn NPUMEHEHUS.
Kak npasuno, Mogenb XXeCcTKON NoBEPXHOCTU ABMSETCH YOOBMETBOPUTENBHOM, HO 3aBUCUT OT KoadduumeHTa
3NaCTUYHOCTUN JOHHOIO rPYyHTa.

9.4.2.5 OceBoe 1 GokoBOEe COMPOTUBIEHME NEepeMeLleHUsaM TpyBbl NpyU COMPUKOCHOBEHUN C FPYHTOM
BO3MOXHO MOAENMpoBaTb C MOMOLLBIO MOAENN C NOCTOSIHHBIM TPEHUEM UMK rucTepesucHon mogenu. Cuna
TPEHUA B NMCTEPE3NCHOM MOAENM MOCTOAHHO BO3pacTaeT, NOCKONbKy Tpyba ckonbauT no AHY Mops, A0 MaKcu-
MarnbHOro 3Ha4YeHUsi, 3aBUCALLENO OT HOpMarnbHOWM CUnbl U KO3dhuLMeHTa TPEHWA; ECNU ABWKEHUE MEHSIETCS
Ha NPOTMBOMOMNOXHOE, HapacTaHWe HauynHaeTCsl B MPOTUBOMONOXHOM HanpasneHuu. OQHako ructepesncHas
MoZernb CrioXHa AnA NPUMEHeHUs Ha NpakTuKe, NocKonbky Heobxoauma npeabictopus gedopmaumii. Mo aton
NpUYMHE MOXET UCMONb30BaTbCH MOCTOSIHHOE TPEHWe, ecnu OTCYTCTBYET Haanexauwias ructepesncHas mo-
penb. B aTom cnyyae pekomeHAyeTcs oueHuBaTb TOYHOCTb pe3ynbraToB C UCMOMb30BaHMEM UCCNEQOBaHUMN
YYBCTBUTENBHOCTM.

9.4.3 PelueHue ypaBHEHUI OBWKEHUS

9.4.3.1 lNpocTpaHCTBEHHOE peLueHue

9.4.3.1.1 lpocTpaHCTBEHHOE pELLUEHNE YpaBHEHUN OABWKEHUS MOXEeT ObiTb OCHOBAHO Ha aHanuTuye-
CKUX MEeToAax Unu annpoKCUMUPYEMbIX YMCNEHHbIX MeToAax. Vcnonb3yemble YUCreHHbIe MeToAbl OCHOBaHbI
Ha KOHEeYHbIX 3reMeHTaXx U Ha KOHEYHbIX PasHOCTSIX.

YucneHHble pelueHns ypaBHEHWUI paBHOBECUA OObIYHO MONy4YarT Npu o06beanHeHUN ypaBHEHUN 4ns
Ka)kgoro anemeHTa, BXOASALLEro B COCTaB paii3depa, B CUCTEMY YpPaBHEHWI, ONUCHIBAOLLMX COOTHOLLEHUS CUn
nepemetleHus ansa scex DOF. NyTem KOMOUHUPOBaHUA BCEX YPaBHEHUM ANSA 3NEMEHTOB, COeAUHEHHbIX B OT-
OenbHbI y3en, npu cobniogeHnn TpeboBaHni K paBHOBECUIO B Y31e U COBMECTUMOCTU MEXAY dNeMeHTamu,
nony4yarTcs ypaBHEHUS, cBA3aHHble ¢ cunamu npu Bcex obwmx DOF k cmeweHuto B kaxxgon DOF B yane.
Ob6veguHeHue Bcex Takux ypasHeHun ans N obwux DOF Beget k cucteme N cBA3aHHbIX anrebpauyeckmnx
ypaBHeHU. 3Tu ypaBHeHUst MOryT GbiTb NPeACTaBneHbl B MaTpuYHOM BUAE, KaK NMOKa3aHOo B ypaBHEHUN

[Mn J{x}+[Mc J{x}+[Mk]{x} = {R}. (7)

rae [M,,,] — maTpuua maccol;
[M;] — maTpuua aemncuposaHms;
[M,] — matpuua xecTkocTu;
{R} — BeKTOp Harpysku;

i BEKTOP YCKOPEHUS;

{X} — BEKTOP CKOPOCTY;

{x} — BeKkTOp cMeLLeHUs.

9.4.3.2 BpemMeHHoe pelueHue

9.4.3.2.1 YacToTHas obnactb

AHanusa B YacTOTHOM 06nacTy MOXET UCNONb30BaTLCS, €CNU HET HENMIMHENHOCTEN, KOTOPblE OKa3blBaloT
3HaYuTENbHOE BNUAHUE Ha peakunto cUCTeMbl. YacToTHY 0bnacTb UCNONb3YT ANSA pacdeTa ycTanocTu, no-
CKOMNbKY OH AOMYyCKaeT KOPPEKTHbIE CTaTUCTUUECKUE OLIEHKMN cun B Tpybe.

OCHOBHbIM NPENMYLLIECTBOM aHanusa B YacTOTHOM 06rnacTu ABNAETCS CHUXKEHUE BblMUCNUTENbHbIX 3a-
TpaT ANS NMMHENHBIX CUCTEM C OYEeHb NPOCTbIM OAHO3HaYHbIM BbiBOAOM. OrpaHuyeHMaMn aHanusa B YacTtoT-
How obnacTu SBNAKTCA TPYAHOCTU U AONONHUTENbHbIE TPYAHOCTU, CBA3AHHbIE C MOAENUPOBAHNEM HEMNUHEN-
HOro NoBeaEeHUS.

BaxHbIM ycrioBuem aHanuaa B YacToTHOM 06nacTu ABNsSeTcA KOppeKTHaA NMHeapusauus cun rugpasnu-
YECKOro COnpOTUBIEHUS BOSMHbI U TEYEHUS U TOYHbIN Bbibop YacToT. CneayeT npeaycMoTpeThb, YToObl Ucrnonb-
3yeMble B aHanuae 4YacTtoTbl obecneunBanu ageksaTHoe onpeneneHne SHepPreTMYeckoro crnekTpa BONTHEHUS
MOPSi, XapaKTepPUCTUK peaKkLumu cyaHa U YacToTbl COBCTBEHHbIX KonebaHui paisepa.

9.4.3.2.2 BpemMeHHOI uHTEepBan

HenvHeliHoe noBefeHWe, paccmartpusaemoe npu pacyete rMbkoro paisepa, BKMOYas 3HaYUTENbHbIE
nedopmayum, HenUHenHblIe HarpyskM U B3auMogencTsme ¢ MOPCKUM OHOM, MOXET ObiTb HenocpencTBEHHO
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CMOZEeNMpOBaHO BO BPEMEHHOM MHTepBane. BpeMeHHOIN MHTepBan Takke MOXET UCTONb30BaTbCA ANs OLEH-
KM OTHOCUTENbHOM TOMHOCTU 3KBUBANEHTHOMO aHanuaa B YacTOTHOWM obnactu 1 UX NPoBEPKU AN UCMONb3O-
BaHWUSI NpPY NPOEKTUPOBAHUM.

[ns aHanusa Bo BpeMeHHOM MHTepBarne HeobxoAMMo onpeaeneHne okpyxarLuei cpeabl U AeNCTByto-
LMX Harpy3ok (HanpuMep, nepemeLLeHni cygHa) kak byHKUMM BpeMeHu, oBblYHO NyTEM UMUTALMK AUHAMUKK
WU3MEHEeHWs BOMH BO BpeMeHu. [1na aHanusa Bo BpeMEeHHOM UHTepBasie 0cobeHHO HeobxoaumMo HaxoxaeHune
MOMOXEHUSI paBHOBECUA B AUCKPETHO 3afaHHblii MOMEHT BPEMEHMU, YUUTbIBaAA UHEPLMIO, AeMndupoBaHme u
[eNCTBYOLME Harpy3Ku.

YpaBHeHue paBHOBECUS] MOXET ObiTb peLUeHO C UCMONb3OBaHUEM METOLOB HESIBHOTO UMW SBHOMO UH-
TErpvpoBaHus. fABHbIE METOAbI UCTIONb3YIOTCA ANs peakumm B MOMeHT t + At Ha 6ase ycrnosui paBHoOBECUS B
MOMEHT BpemeHu t. HesiBHble MeToabl UCNONb3YTCA ANS peakuuu Ha t + At Ha 6ase paBHOBECUSA B MOMEHT
BpemMeHru t + At. B aToM cnyyae BO3MOXHbI OCITOXKHEHUS, CBA3AHHbIE C BbIYUCNUTENBHBIMU 3aTpaTtaMu Ans Bbl-
MONMHEHUA UHTerpuposaHus. [ns ABHbIX MeTO40B 0ObIYHO HEOBXOAMMO MEHbLUE pacyeToB ANA BPEMEHHOrO
wara, Ho YyacTo Ans Nony4YeHus TOYHOro pelexHus TpebyeTca ycTtaHaBnuMeaTb Gonee KOpPOTKME BpeMEHHbIE
warun. [ns HesABHbIX METO40B HEOBXOAUMbI CYLLEECTBEHHbIE BbIYUCIIUTENbHbIE 3aTpaThl HA KAKAOM BpeMeH-
HOM Liare (Hanpumep, pasnoXxeHue maTpuubl KO3ahdULMEHTOB), HO JoMNyckaeTca Ucnonb3osBaTb Gonblune
BPEMEHHbIe Lwaru, 1 o6bl4HO OHU UCMONb3YIOTCS ANA pacyeTa rubkoro pansepa.

Bce MeToabl MMEIT onpefeneHHyo CTeneHb OWUBKN UHTENPUPOBaHUS, KOTOpasi CBsi3aHa C YacToTon
W amnnuTyaou CymMMapHoOUW peakuun. B HEKOTOpbIX CUTYaUUsX HE3HaAYUTENbHbIE NOrpeLlHOCTU B OTAENbHOM
yacToTe MOryT HakanMBaTbCA W NPUBOAUTL K YNCITOBOMY «pasmaxy» peakuuu. BaxkHo onpegensTte v NOHU-
MaTb 3TU OLIMOKMN NpU BbINONHEHUM aHanNu3a BO BPEMEHHOM UHTepBane, ccobeHHO AnA MUTaumMm SaHHbIX 3a
NPOAOIMKUTENBHBIN Nepuoa 1 onpeaeneHusa CTaTUCTUKU ANA NpeaenbHbIX Cryyaes.

9.4.3.2.3 MoganbHbii aHanusa

MopanbHbii aHanus3 MOXeT NPUMEHATLCA AN onpeaeneHnsa dopM konebaHu 1 YacToTbl COBCTBEHHbIX
konebaHui pansepHon cuctembl. OH MOXKET UCMONb30BaTLCA AN onpeaeneHus:

- yacToTbl cObBCTBEHHbIX KonebaHuil painsepHoi cuctemMbl Ans aHanusa VIV, cnegyet npegycmarpusarth,
YTOBbI YNCNO PEXMMOB BbINO AOCTATOYHBIM ANA ONpeneneHua peakuumn pasepa B CaMOM BbICOKOM Auana-
30He yacrtot VIV;

- OCHOBbI Ans Bbibopa nepuvogos BOMHbI ANS pacyeTa Ha NPOYHOCTL/B3aumogencTemne/yctanocTo/ycra-
HOBKy npu paccmatperun ¢ RAO aBuxeHus/CKopocTu/ycKopeHua NoaBecku pansepa.

BaxHbIM ycnoBveM npu MoganbHOM aHanuse SiBNSeTCs MOL4ENUPOBaHUE HENMMHEMNHOCTEN, TakuX Kak
BMUSHME MOPCKOIo AHA B NaBHbIX KOHMUrypauusax pansepa.

9.4.4 NMpuHUMNbI MOAeNnUpoOBaHUs

9.4.4.1 uckpeTusaums mogenmu

9.4.4.1.1 ina npuseneHus auddepeHumnanbHbiX ypaBHEHUI paBHOBECUSA K CUCTEME CBS3aHHbIX an-
rebpavyeckux ypaBHEHUW, KOTOpble MOMyT ObiTb pelueHbl YUCMEHHbIMU MeToAamMu, OBbIYHO UCMONb3YIOTCS
MEeTOAbl KOHEYHbIX 3MEMEHTOB M KOHEYHbIX pa3HocTel. [uckpeTusauusa pansepa gomkHa ObiTb BbINONHEHA
O4YeHb akKypaTHO, YTOObl He AONYCTUTL MOTPELLHOCTEN BbIUUCIIEHUSA B pe3ynbraTe Bbibopa CrMLIKOM KpYnHON
CeTKM Npu pas3paboTke Moaenu, KoTopas MOXET ObiTb NpoaHanuavpoBaHa ¢ AONYCTUMbIM 06bEeMOM BblumC-
nUTENbHbIX 3aTpar.

9.4.4.1.2 OkoHuYaTenbHbIN NpUeMneMbi ypoBeHb AUCKPETU3aLUN 3aBUCUT OT YUCTIEHHOTO NpeaCcTaBneHuns
WU3MEHEHUS] HaTSKEHWUS, NPOCTPAHCTBEHHbIX U3MEHEHUI PU3NYECKUX CBOWCTB pansepa, amnnuTyabl 4eNCTBy-
FOLLMX Harpys3oK, YacTOTHOW COCTaBnsAoLWen AeNCTBYOWMUX HAarpy3ok U HEOOXOAMMON TOYHOCTU pPesynbTaTos.
O6bluyHO Bonee kpynHas ceTka npuemnemMa Ans onpegeneHns NpubnmuanTenbHbiX peLleHnii AN nepemeLleHui,
Bbl3BaHHbIX B OCHOBHOM NepeMeLLeHUaMu cygHa, a bonee menkasa ceTka NpUMeHSEeTCs ANs TOYHOro onpeaene-
HUSA HanpsKeHW B 30HE 3anecka Unu B 30Hax HEOQHOPOAHOCTU, HAaNPUMEP OMOPHbIX TOUKaX.

9.4.4.2 Bbibop 4acToTHOro cogepaHus

9.4.4.2.1 YacTtoTHOE copepkaHve BXOA4HbIX AaHHbIX CMEeKTpa BOMHEHUS MOPS TOYHO NpeacTaBnseTcs
ONs aHanusa HeperynspHoro BoNHeHns Mops. MNpuMeHnMbl crneayolme KOMMeHTapuu:

- criepyeT npegycMoTpeTb, YTobbl 0bWwuii pasbpoc YacToT oxBaTbiBan BCE YacTOTbl CO 3HAUYUTENBHOWM
3Hepruen;

- cnegyeTt npeaycMoTpeTb, YToBbl AUCKpEeTM3aums cnektpa (T.e. YACNO UCMOoNb3yeMbIX YacToT) TOUYHO
npeacrasnsana coctosiHue mops. [uckpetusaumsa MoxeT ObiTb OCHOBaHa Ha NoaxoAe paBHOBENUKKUX MioLya-
Qe UN Ha Noaxo4e paBHbIX NPUPALLEHUIA YaCTOTbl, HO PEKOMEHAYETCS NPUMEHSATb NOAXOA PaBHOBEMUKNX
nnowaaen.
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9.4.4.2.2 [Ins aHanu3a BoO BPEMEHHOM UHTEpBarne CrnekTp BOfHeHUss Mops nNpeobpasyeTcs B AUHAMUKY
W3MeHEeHWSs BOMNH BO BPEMEHM U MOXET ObITb NONyYeH HECKONbKMMM MeToaamu, Bknouas metog MoHTe Kapno
(Monte Carlo) u metoab! uudposon hunetpaymm. PeannsoBaHHbI crnekTp (Ha ocHOBe BpeMeHHOoW anarpam-
Mbl) CrieQyeT CpaBHUTbL C BXOAHBLIM CNEKTPOM A4S TOYHOCTU MeToga obobLyeHus.

9.4.4.3 Buibop BpeMeHHoro wara

9.4.4.3.1 BpemMeHHON Liar, UCronb3yeMbili ANs aHanusa BoO BpeMeHHOM UHTepBarne, 3aBuUcuT oT Metoaa
peweHus n nporpammHoro obecnedenus. [Ana scex metogos Heobxogumo, YTobbl BpeMeHHou war 6bin go-
CTaTOYHO HeBonbLIMM AN TOYHOrO OTPAKEHUA 3HAYALUMX YaACTOT HArpy3oK unu peakuyuin. 3To aHanorndyHo
Hagnexaluen NPoCTpaHCTBEHHOW AUCKPETU3aLMM MOL4ENV U NpaBunbHOMY BbIOOpY YacToT B MeToAe YacToT-
HblXx obnacTten. Vicnonb3oBaHue 6onbLlUMX BpEMEHHbIX LLAroB MOXET NPUBECTU K YCKOPEHUIO aHanuaa, 4to by-
OET JOCTATOMHO TOYHO ANSA NPEACTaBNEeHHbIX YacTOT, OAHAKO M3-3a 3TOrO CyLLECTBYET BEPOSTHOCTb YNYyCTUTb
Ba)XHble€ BbICOKOYACTOTHbIE COCTaBMALME.

9.4.4.3.2 Vicnonb3yemas cxema AUCKpeTU3auuu rno BpeMeHn MoXeT ObiTb OCHOBaHa Ha (hMKCUpoBaH-
HOW UNn NepeMeHHON BenuuMHe OUCKPETHOro Wara. PekoMeHayeTcsi ucnonb3oBaTh PUKCUPOBaHHbIE Liaru.
TeM He MeHee NepeMeHHbIE BPEMEHHbIE Larv MoryT NPUBECTU K 3HAUUTENBbHOMY CHUXXEHUIO BbIYUCIUTENb-
HbiX 3aTpart. PesynbTaThl aHanusa ¢ nepeMeHHbIM BPEMEHHBIM LLAroM criegyeT npoBepsiTb, YTobbl noaTeep-
ONTb, YTO U3MEHEHUS BPEMEHHOTO LIara He BEAYT K NOMyYeHUI0 HeQOCTOBEPHbIX pe3ynsTaTos.

9.4.5 3dhhekTBHOE HaTSHXKEHUE

9.4.5.1 3cbhekTMBHOE HaTAXKEHNE ABNAETCA BXXHENLLMM NapaMeTpoM B pacyeTe pansepa. BoipaxeHue
Ans 3pPEKTUBHOrO HATSXKEHUSA NPeACcTaBNEHO YpaBHEHNEM

Ye =, Ya * (Po . Ao) e (PI i A[)l (8)

rae Yy, — ocesas (dakTuyecku AenCTBYOLAA Ha CTEHKY) cuna;
P; — BHyTpeHHee aaBneHve;
P, — BHewwHee faBneHve;
A; — nnowagb BHYTPEHHEro NonepeyHoro ceyeHns Tpyobbi,
A, — nnowjaab BHELHEero nornepeyHoro ceyeHus Tpyobi.
9.4.5.2 3dbhekTBHOE HaTSXKEHME OKa3blBaET peanbHoe BNUsSHUE Ha CMeLLeHMe HaTAHYTOro pamnsepa,
U Y, UenecoobpasHo paccMaTpusarh Kak usnueckyro senuunHy. OgHako agekTMBHOE HaTsKeHUe He SBNs-
eTcsa (hU3nYEeCcKon pacTAarnsatoLeN Harpy3Kom U He SBNseTCs BHYTPEHHEN cunomn kakoro-nubo suaa. S cek-
TUBHOE HaTAXEeHUe SBNSEeTCS COYeTaHWEeM COCTaBMALWMX NPUMOXKEHHbIX Harpy3ok B npegenax ypaBHEHUSN
OBWXeHUs. PesynbTaThl AMHAMUYECKOrO aHanusa, Kak npasumio, NpeacTaBnsioT 3hdeEKTUBHOE HaTsKEHME,
a He haKTUYecKoe HaTsKeHUe.
9.4.5.3 CnepyeT yuuTbiBaTb pasnuume npu cCocTaBneHny MOAENu AnNA aHanusa, a Takke He JoNyCTUTb
HenpasunbHON MHTEpNpeTauun pesynsTaTos pacyeTa paisepa. Hanpumep, 6okosas cuna B nobom nonepey-
HOM CeYeHUU pansepa paBHa cune casura Nioc AeUCTBYOLEE PACTHKEHNE, YMHOXKEHHOE Ha Yron HakmnoHa.
3TOT pacyeT AeNCTBUTENEH TONbKO NOTOMY, YTO paseH obLeMy AaBMEeHUIO MO OKPYXXHOCTU TPYObl U AOMONHS-
eT casuraowumii 1 6OKOBON KOMMOHEHT HaTSHKEHUSA.
9.4.5.4 Huskoe HaTaXeHue panisepa He CBUAETENbCTBYET O NnoTepe ero yctonunsocTtu. MNpambim cnea-
CTBMEM HU3KOTrO HaTSXKEHUS paiidepa ABNAETCA CHWKEHUE ero )XecTKocTu. Npun 3ToM BO3MOXHOe 3dbdeKTuB-
HOe cxaTue LOMKHO yYuUTbIBaTbCA NpU NPOEKTUpoBaHuu Tpybonposoga (CM. KpUTEPUN NPOEKTUPOBaHUS B
pasgene 6).

10 UcnbITaHUA ONbITHOIO 06pa3ua

10.1 O6wue cBegeHus

10.1.1 Pasgen 710 coaepXuT MeToauYecKue ykasaHus rno onpeaeneHuio TpeboBaHU K UCTMbITAHUAM
onbITHOro obpasua v NpegocTasnsaeT npoueaypbl BbIMONHEHUA TaKUX UCTbITaHW. TpeboBaHMsA K 3aBOACKUM
NMPUEMOYHbBIM UCTIbITAHUAM U UCTIbITaHUAM MaTepuanos npuseaeHbl B [TOCT P 59309 n FOCT P 59306.

[oKyMeHTauus WucnbiTaHWn OnbiTHOro obpasua npegHasHavaeTcs ANs PacCMOTPEHUs HesaBucwu-
MbIM areHToM Mno BepuduKauum Kak YyacTb MeTogonorum sepudukauyum npoekrta Tpybbl B COOTBETCTBUM C
FOCT P 59309 v TOCT P 59306.

10.1.2 TpeboBaHUs K UCMbITAHUSAM OMNbITHOrO obpasua ABnATCA 06BLEKTOM CornalleHus Mexay UsroTo-
BUTENEM U 3aKa34MKOM M MOTyT ONpeaenAaTbca pekoMeHaauuamu, npuseaeHHsIMm B pasgene 10. B kayecTtse
anbsTepHaTUBbI UCTIbITAHUAM OMbITHOrO 06pasua U3roToBUTENb MOXET NPeSoCTaBUTb OOLEKTUBHbIE NOATBEPXK-
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OEHUS TOro, YTO NPOAYKT YAOBNETBOPSAET NPOEKTHbIM TpebosaHuaM. OBbeKkTUBHOE NOATBEPXKAEHNE onpeae-
NSETCH Kak JOKYMEHTarbHO O0POpMIIEHHbIV NPOMBICIOBbIN OMbIT, AaHHbIE UCTMbITAHUI, TEXHUYECKUE nybnu-
Kauum, pesynbTaTbl pacyeta METOAOM KOHEYHbIX 3EMEHTOB UMW pacyeTbl, NoaTeepKaaLwme TpebosaHus K
TEXHUYECKUM XapaKTEPUCTUKaM, U MOXET UCMONb30BaTLCSH, €CNn ANs AaHHOW KOHCTPYKUMU npegnonaraeTcs
He3HauuTenbHOe paclunpeHne obnacTu NPUMEHeHNS.

10.1.3 Yucno n guanasoH UcnbiTaHu onbiTHOro obpasua, KoTopble MOryT ObiTb BbINOMHEHbI ANA MOKNX
TpY6, 3HaunTenbHbl. McnbiTaHua onbiTHOro o6pasua obblYHO ABMATCA paspyLUaoLMMM U NO3TOMY TpebytoT
BonbLluMX 3aTpaT Ha UX BbiNonHeHWe. SKOHOMUYECKUE W/UNn BpeMeHHbIe acneKTbl MOryT caenaTh HeBO3MOX-
HbIM NPOBEAEHNE HaTypPHbIX UCTbITAHUIA OMbITHOrO obpasua Ans KaXaow KOHCTPYKUUK TpyObl.

10.1.4 Ins ycnoBuili NpUMEHeHUS NpU BbICOKUX TeMnepaTtypax onpegenspouee saHayeHne UMeeT KOH-
CTPYKUMA MexaHu3Ma YrnrnoTHEeHUs KOHUEBOro outuHra ans Tpy6 MHOrocrnomHom CTpyKTypbl 6e3 cBA3yoLmnx
cnoes. lMpoueaypbl UCMbITAHUIA, UCMONb3yeMbIe B HACTOsILLEe BPpeMS, NPMBEAEHbI B NMPUMOXEHUM A u npuno-
XXeHun B ansa ctatuyeckux u gUHaMu4eckux ycnosuii NPUMEHEHUS. STU NPOTOKONbl MOTYT BbiTb 3aMeHeHbI No
pesynsratam ucnbitaduin. Ocoboe BHUMaHWe crnegyeT yaensTe NOAroTOBKE NOBEPXHOCTU U TOSMLUHE, a Takke
XPaHEHUIo Macrna 1 cogepkaHuio Kucnopoaa.

10.1.5 BbibpaHHas COBOKYMHOCTb MCMbITaHUW ANSA KBanudukauum KOHCTPYKUUM onbiTHoro obpasua
06bIYHO BKMNOYaAET uUcnbiTaHUa matepuanos u FAT, kak onpegeneHo B fOCT P 59309 u TOCT P 59306.

10.2 lNMporpaMMbl MPOEKTHO-KOHCTPYKTOPCKUX paboT

10.2.1 [Ans HOBbIX UNKN HeanpobUpOoBaHHbIX KOHCTPYKLUUIM TMBKUX Tpyb pekoMeHayeTca nposeaeHue uc-
NbiTaHWI, Kak MMHUMYM, onblTHOro obpasua knacca |. CnegyeT yctaHaBnvMeaTh crnegytowme Lenv ucnoitTaHnm
onbITHOro obpasuya:

- onpoboBaHue Unu Banuaaumio HoBbIX U HeanpobupoBaHHbIX KOHCTPYKUWI TPYO;

- Banugauuo MeToLoNornn NPOEKTUPOBAHUS U3rOTOBUTENS AN HOBOW KOHCTPYKUMM TPYyObi.

10.2.2 TpeboBaHuUs K UCMOMb3YeMOW U3roTOBUTENEM METOLONOMU NPOEKTUPOBaHUS onpeaeneHs! B
[OCT P 59309. B meTogonoruv npoekTUpoBaHua cnegyeT npeaycmaTpuBaTh OLEHKY pa3pyLuatoLen Harpysku
ONSA KOHKPETHOrO UCMbITAHUS ONbITHOro obpasua.

10.2.3 OcHoBoW Ans CHWXeHust TpeboBaHUM K UCMbITaHUIO OMbITHOro obpasua sensaeTca Heobxoau-
MOCTb MOBbILLEHUS YPOBHEN AOCTOBEPHOCTU METOA4OMOMU NpoeKTUupoBaHus. Bee BbinonHAEMble UCTIbITaHUSA
cnegyeT ucnonb3osBaTh ANS Banuaauum METOLONOMMN NPOeKTUpoBaHUs. BrionHe gonyctumo ucnonb3osatb
NPOBEpPEHHbIE aHaNUTUYECKME MeTOoAb! ANs AKCTPanonsuum COOTBETCTBYIOLWMX pPe3ynsTaToB UCTbITaHUIA, NpU-
HUMasi BO BHUMaHue U3MeHeHue napamMeTpoB, paccMaTpmBaeMbix B pekomeHaauusax pasgena 10.

10.3 Knaccudmkauus ucnbiTaHui onbiTHOro obpasua

McnbiTaHus onbiTHOro obpasiua pa3gensoTea Ha Tpy Knacca criegytowum obpasom:
- Kknacc | — cTaHaapTHble UCMbITaHUS OMblTHOrO o6pasua kak Haubonee YacTo UCnonb3yemble;

- knacc |l — cneuuanbHble UCMbITAHUS OMbITHOrO 06pasLa, NPOBOAUMBIE PErynspHO ANA NOATBEPXK-
OeHUA cneyunanbHbiX acnekToB TEXHUYECKUX XapaKTEPUCTUK, TakMX Kak YCIOBUA YCTAHOBKM M 3KcnnyaTtauuu;
- knacc lll — ucnbiTaHus, NPoBoAUMbIE TOMNLKO ANS NOATBEPKAEHNS SKCNIyaTalUMOHHbIX XapaKTepucTuK Tpy6bl.

B Tabnuue 19 nepeyncrieHbl UCMbITAHUA, KOTOPbIE MPOBOASTCA B COOTBETCTBUMM C JaHHOW Knaccudu-
Kauven. Harpysku, npuMeHsieMble B AUHAMUYECKUX UCMbITaHUSIX Ha YCTanocCTb, YKa3aHHble Kak UCMbITaHus
knacca ll, moryT 6bITb OTAENBHBIMU UM KOMOUHUPOBaHHBIMU. BbiBGOp 3aBUCUT OT YCNOBUI NMPUMEHEHUS; pe-
KOMeHAyeTCcsl NpoBeAeHUe UCMbITaHUsi Ha KOMBUHUpPOBaHHbIE U3rnbarLme 1 oceBble Harpysku.

Mpoueaypbl ucnbiTaHuii knacca | u knacca |l npusegeHsl B 10.6 u 9.7 cooTBeTcTBEHHO. CriegyeT npeg-
ycmartpusaTb, 4Tobbl Npoueaypb! UCnbiTaHu knacca |l cooTBeTcTBOBaNU TEXHUYECKUM YCNOBUSIM 3aKasumka
WK U3roToBUTENS.

Tabnuya 19 — Knaccudmkaums ncnbiTaHuii onbiTHoro obpasua

Knacc Twn Onucaxue YCnoBuA ncnbiTaHU/ KOMMEHTapum
| CranpgaprHble uc- | VcnbiTaHusa Ha gaeneHue paspbisa MpamonuHeiHoro Tpybonposoaa
NbITaHWUA OMNbITHO-
ro obpasuia McnbiTaHus Ha oceBoe pacTsxeHue Mpu atmocchepHom aaeneHum
VcnbiTaHne Ha cMAaTue C nepdopunpoBaHHOI UK OTCYTCTBYIOLWEN
Hapy»Hou obonoukon
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OkoHyaHue mabnuusi 19

Horo obpasua

Knacc Twn Onucaxune YCnoBUA UCnNbITaHUN/KOMMEHTapum
1l CneuuanbHbie [vHamuyeckoe ncnbiTakne Ha ycTanocTb VcnbiTaHua Ha n3rmb, pacTsaxeHue, KpydeHue,
UCMbITAHWUA ONbIT- LUMKNUYECKMe WM3MEHEeHUR [aBneHus, usrmb

C BpalleH1eM M1 KoMBUHMpOBaHHble ycTa-
NOCTHbIE UCTbITaHWUS Ha U3MUB U pacTsxeHe

WcnbiTaHve Ha NPOYHOCTb Ha pasfasnuea-
Hue

UcnbiTanua B YCrnoBuAX yKnagku

KOMGVIHMPOBaHHoe UCnbiTaHue Ha u3rud u
pacTsaxeHue

Ucnbitanua B ycnoBuaX yKnagku

VcnbitaHua Ha akcnnyaTtauyuilo B KUCHOW
cpege

OnpegeneHune OecTpykuMW CTanbHOW npo-
BOMNOKM

VcnbiTaHne Ha OrHecTonKoCTb

McnbiraHua Ha 3pO3n0

OnpepeneHuve AecTpyKumM Kapkaca

Wcnbiranua TFL

Bkntoyaer Taioke McnbiTaHue ¢ Ucnonb3o-
BaHUeM BHYTPUTPYGHOro cHapaaa

BakyymHoe vcnbiTaHue

McnbiTaHne nNpoYHOCTM cUennenus Aans
TPY6 MHOroCnonHoM CTPYKTYpPbl CO CBA3YHO-
MMM CNOSMU

Wcnbiranua KepoCUHOM

OnpegeneHve MPOHUKHOBEHWUA WK YTEUKM
YrNeBoAopOAOR Yepes BHYTPEHHMIA Cnovi TpyGbi

WcnbiTaHua Ha agresuvio

MpoBepka NpoYHOCTM cLuenneHunsa Tpy6 MHoro-
CIOVHOW CTPYKTYpPbI CO CBA3YIOLMMU CMOSMU

HaTyprle UcnbiTaHUA Ha BCny4YnBaHue

OnpegeneHvie NPYMEHUMOCTU TPY6 MHOro-
CNOWMHOWM CTPYKTYpbl CO CBA3YIOLWMMM COS-
MU ans gobbium rasa

]

WcnbitTanua ana
onpeaenexus
XapaKTepuCTUK 1
Apyrve ucnbita-
HUS OMNbITHOrO
obpasua

UcnbiraHve Ha conpoTueneHve M3rM6y

[o MBR (HepaspyLwatoLee)

UcnbiraHue ecTKocTV Npu KpyHeHum

[o gonycTtumoro KpyTsLlero MoMeHTa (He-
paspyLiatwLlee)

UcnbitaHue Ha abpa3nBHoe UcTupaHue

UcnbiTaHue Ha Hapy)XHoe UCTUpaHue

UcnbiraHve Ha pes3koe nageHve gaesneHnA

McnbiraHue Ha oceBoe cxxaTtue

[MpoyHocTb Ha obpaTHbIl BbirMb 1 cxatve

UcnbiTaHve TepMUYeckuX XapaKkTepucTymk

B CYyXOM U 3aTOnfIeHHOM COCTOAHUU

TemnepatypHble UcnbiTaHUs

Lnknuyeckoe BO3OeiCTBME BbLICOKMX W
HU3KMX Temneparyp

McnbiTaHus B apKTUYECKUX YCIOBUAX

WcnbiTaHus Npu HU3KKUX TeMnepaTtypax

VcnbiTaHuA Ha BO3QeNCTBME MOrogHbIX yc-
nosui

CroukocTb kK UV

VcnbiTaHusa Ha KOHCTPYKLMOHHOE Aemndu-
poBaHue

WcnbiTaHus Ans onpefeneHvs xapakrepu-
CTUK

10.4 TpeboBaHuUA K UCNbITAHUIO

10.4.1 O6wume cBegeHun
B TpeboBaHuAX K UCMbITaHUSAM OMNbITHOro obpasua cnegyer yuuTbiBaTh, SBNSETCH N KOHCTPYKUUSA TPy-
Obl HOBOW UMW UCMbITaHUA OTHOCATCS K HOBbLIM YCNOBUAM NPUMEHEHUS, @ TAKKE KaKOBbl KPUTUYECKME PEXUMBI
paspyLlieHus n ux nocneacreus. Kpome Toro, cnegyeT paccMaTpuBaTth MaclTabHble orpaHuyeHns u npume-
HUMblE UCMbITaHUA. OTU NonoxeHns paccmartpusatotes B 10.4.2—10.4.5.
10.4.2 HoBasi KOHCTPYKUUS TPyObl
10.4.2.1 HoBas KOHCTpyKUMs TpyObl onpeaensercs UsMeHeHMeM YCroBuii NPpUMeHeHUs TpyObl U NpoLeccom
M3roToBneHus TpyObl (KOHCTPYKTUBHbIE crnou, obonoudka, paboTtarLlas nog gaBneHUeM Unv KoOHUEeBoW OUTUHT).
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10.4.2.2 Tabnuuybl 20 1 21 COOTBETCTBEHHO, ONpeaensoT MoguduKaLum KOHCTPYKUUK U YCrOBUS Npu-

MeHeHuUs imbkoro TpybonpoBoaa, a Takke pekoMeHZauum Mo UcnbiTaHUAM onbiTHoro obpasua. TpebosBaHus K
UCMbITaHUAM OMNbITHOrO 06pa3sua HOBOW KOHCTPYKLIMU B 3HAUUTENbHON CTEMEHMU 3aBUCAT OT YCIOBUM MPpUMEHE-
HUSA, U 3TO CneayeT yuuTbiBaTb. Hanpumep, CyLecTBYET pasnuume Mexay YCrnoBUaMU NPUMEHEHUA cTatuye-
CKOro BbIKMAHOro Tpy6onpoBoaa HU3KOro AaBreHns U pait3epa BbICOKOro AaBMNEHUS.

Tabnuya 20 — Mogudukaumm KOHCTpyKLMM rubkoro Tpybonpoeoaa

Ne =
n/n Mouvxtmxaum KOHCTPyKUUH Pexomengauuﬂ no TpeGOBaHWO AnA ucnbiTaHnu onbITHOIoO oﬁpasua
1 BHyTpeHHUIWHapyxHbin auna- | Heobxoanmo npu naMeHeHUsX KsanuduympoBaHHbIX paHee KOHCTPYKUMIA Ans
MeTp BepudmKaLmm nyTeM ucnbiTaHuin onbiTHoro obpasya; cm. 10.4.4
2 | Yucno v nopspok crnoes HeobxoavMo Tonbko ANA 3HaYMTENbHbIX U3MEHEHUIN B KOHCTPYKTUBHBIX CNOAX
3 | KoHcTpykuma metannudecko- | Heobxogumo npu CyLecTBEHHOM M3MeHeHUM Npouns NonepeyHoro ceveHus
ro crnos unu TMnNa matepuana.
Tpebyetca kBarnmdukauus matepuana
4 | NonumepHblie/anacTomepHble | Heobxoaumbl Tonbko KBanudyKaLMOHHbIE UCTIbITaHUA MaTepuana
cnov
5 | Yron Hamotku MpvMeHVMO ToNbKOo ANA M3MEHEHUI yrna 6, BbIXOAALMX 3a creaytolme npege-
nbl, rae 6 3MepAETCA OTHOCUTENbHO NPOAONBLHOM OCK:
- KapKac unv apMupoBaHue, obecnednBaioLiee CTOWKOCTb K AaBneHuto (MHoro-
crnouHas cTpykTypa 6e3 ceasyrowmx cnoes): 6 < 80°;
- apMyvpyloLLMe Cnou Ha pacTsxeHue (MHorocrnonHas CTpykTypa 6es cBasyto-
LMX CNoeBs) 1 ycunusatowme cnou (MHOrocrnoiiHas CTpyKTypa co CBA3YOLWUMU
cnoamu): 20° < B <60°
6 | KoHueBol puTUHr Heobxoavmo npu nsMeHeHUsAX KOHCTPYKUUK KOHLEBOTO (hUTUHra, B YaCTHOCTU:
- 3aMeHa CUCTEeMb! KpenneHa apMUpPYIOLLEro Cros;
- 3aMeHa 3MoKCUAHoro Matepuana;
- 3aMeHa BHYTpPeHHeln/HapyXHON CUCTEMbI TMAPaBNNYeCcKoro ynnoTHeHus (kpe-
nneHue HapyxHov 060NoYKU/BHYTPEHHEro Cros)
7 | Nybpukant (MHorocnonHon | Heobxoguma keanudukayus matepuana

cnoes)

CTPYKTypbl 6e3 cBAsyoLWWX

NMpumeyaHune — [pvBeaeHHbIe Bbille pekKOMeHAauuM MOryT OTNIMYaTbCA ANA pasHbiX YCNOBUIN NPUMEHEHUSA,
Hanpumep BblKMAHbBIX TPYGONPOBOAOE U pait3epos.

Tabnuya 21 — NameHeHure ycnosui npumeHeruns mbkoro Tpybonposoaa

Ne
n/n

M3ameHeHue ycnosuin
npuMeHeHuAa TpyOobl

TpeboBaHuA K ucnbiTaHUIO ONbITHOro obpasua

TpaHcnopTUpyembiit
cniong

OBblMHO He TpebyetcA. COBMECTUMOCTb C TpPaHCMOpPTUpPYeMbiM hniovgom obbiMHO
onpeaenaeTcA Npy UcnbiTaHum matepuana. [Mpy 3ToM ANA HeobblYHbIX YCNOBMUIA TPaHC-
nopTvpyemMbix hrongos MoryT noTpeboBaTbca UCMbITaHUS onbiTHOro obpasua. B yact-
HOCTU, MPU UCNbITAHUAX ONbITHOrO obpasua TpebyeTcs paccMmaTpueaTh crnegytollee:

- NPUMEHEeHMe B YCIOBUAX KUCMOI U KOPPO3UOHHOW cped;

- MPUMEHEHMEe B YCIOBUSAX BbICOKUX UMM HU3KMX TeMnepaTyp;

- NPUMEHEHMe B YCIOBUAX BbICOKOTO AaBNEHNA

Cpok akcnnyatauuu

He TpebyeTca gns ctatudeckux ycnoBuii NPUMEHEHWA, MOCKOMNbKY UCMbITaHWs MaTepua-
noB obbiuHO Gonee npuemnemsl. He TpebyeTcs Ans gUHaMUYECcKUX YCNoBUI NpYMeHe-
HUS, ecnn pesynbTaTbl NpeablayLLMX UCTIbITaHWI MOXHO 3KCTpanonuposaTtb Ha Tpebye-
MbliA CPOK 3KCNnyaTauum

Okpyxatowan cpega

B 3aBucumocTu OT ycrnosuit okpyxatowen cpegbl. He Tpebyetcsa, ecnu MoXxHo Bbinon-
HUTb MHTEPMONALMIO Pe3ynbTaToB NpeablayLwyX UCTbITaHuit
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10.4.3 PexxuMmbl paspyLueHus

B TpeboBaHuMsax K CnbiTaHMAM OnbiTHOro obpasLa cneayeTt paccMmaTpusaTb KPUTUYHOCTD M MOCNeacTBuA
paspyLlieHus Tpybbl. B yacTtHocTu, cnegyeT uaeHTMdULMpoBaTe BO3MOXHbIE AedeKTbl, NOCNeACcTBUS TakuX
OedeKToB U NPUYUHBI X BO3HUKHOBEHUS. B Tabnuue 22 npuseaeHbl UCMbITaHUSA onbiTHOro obpasua, Kotopble
MoryT BbITb UCMOSb30BaHbI ANA BepudUKaLMm KOHCTPYKUMK TPyObl Ha HanuuMe HEKOTOpbIX NOTEeHUManbHbIX
nedekToB U peXxuMbl paspylweHus. STy Tabnuuy cnegyeT ucnonb3osBaTb Mpu onpegeneHu TpebosaHun K
UcnbiTaHUAM onbiTHOro obpasua.

Tabnuya 22 — Bo3amoxHble pexuMbl paspyLleHnsa rubkux Tpyd n cooTBeTCTBYOLWME Hanbonee BaxHbie UCMbITaHUA

onbITHOro obpasua

KoMnoHeHT TpyObl

Pexum paspyluenunn

UcnbiTanne onbiTHOro obpasua

KapkacHbiin cnom

1) Pexxvmbl pa3spylueHus npy CMATUK:
- NoA AelCTBUEM HapyXHOro U/unv aasnexui;

- nop p[eiiCTBMEM [aABMEHUA apMuUpyloLLero
cros;

- NoA AeVICTBMEM Harpy3oK npu yCTaHOBKe.

2) UsHoc.

3) PaspyweHue matepuana

WcnbiTaHne Ha cmAaTve.

UcnbiTaHve Ha pacTsaxeHue.

KombBuHupoBaHHoe ucnbiTaHue Ha usrmb u
pacTaxeHue, UCMbITaHMe Ha NPOYHOCTb Ha
pasgaBnueaHue.

UcnbiTaHve Ha 3pPO3uio.

WcnbiTaHua Martepuanoe

Obonouka, paborato-
Was noa AaBneHuem,
WNW BHYTPEHHWUI crnon
Tpy6 MHorocnouHom

CTPYKTYpbl CO CBA3y-
IOLMMKN CrIOAMU

1) PaspyLlueHnue nog AevcTerMeM AaBneHus.

2) MpopaenueaHue 3a CYET Nonsy4ecTu.

3) PaspylweHve matepuana.
4) U3Hoc.

5) Yctanoctb

UcnbiTaHe Ha paspbiB OT BHYTPEHHEro
AaBneHus.

WcnbiTaHe Ha paspbiB OT BHYTPEHHEro
AaBnNeHus 1 TeMnepaTypHoe UcnbiTaHue.

UcnbiTaHuaA MarTepuanos.
WcnbiTanve Ha 3PO3UK0.

[OuHamuyeckoe ucnbiTaHue Ha ycranocCTte

KoHcTpyKkTUBHbIE
cnou

1) KoHcTpyKTHBHOE pa3spylueHve noa AeNcTBu-
€M Harpysok:

- HaTAXeHue,
- CXatue;

- AaBneHue.

2) UaKoc u ycTanocTb.
3) BbinyumBaHue.
4) CkneusaHue/paccnoerve anacTomMepos.

5) PaspylweHue matepuana

UcnbiTaHve Ha pacTaXxeHue.
WcnbiTaHre Ha oceBoe cxatue.

UcnbiTaHe Ha paspbiB OT BHYTPEHHEro
AaBneHus.

[vHamuyeckoe vcnbiTaHue Ha ycTanocTb.
VcnbiTaHne Ha ocesoe cxaTtue.
VcnbiTaHve Ha agreauio.

WcnbiTaHua MaTepuanoe

Usonupytouwue cnou

1) HapyweHnve nsonsayum ns-3a 3aTonneHus.

2) Paspywaroliue Harpysku npy yctaHoBke

WcnbiTasne TEPMUYECKNX XapaKTepucTuk.

Wcnbranue Ha NPOYHOCTb Ha pasgaenueaHue

KoHueBo ouTuHr

1) Boitarusanue obonouku, pabotatowein nog
AaBneHnemM/BHYTPEHHEro cros.

2) Kpennexue apmMupyroLiero cros.

3) PaspyLueHue anokcugHoro matepuana

TemnepaTypHoe UcnbiTaHue.

[OuHamuyeckoe ucnbiTaHue, UCMbiTaHue Ha
pacTaxeHue.

OuHammnyeckoe ucnbiTaHue, TeMneparypHoe
ucnbiTaHne
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10.4.4 MacwtabupoBaHue pe3ynbTaTtoB UCNbITaHUN

10.4.4.1 MacwTtabupoBaHue pesynsraToB UCMbITAaHUA MOXET UCMONb3oBaTbCA ANA Bepudukauuu
rpynnbl Mbkux TpybonposBoaos, KoTopble nNpeacTasneHsbl B Tabnuue 1 1 tabnuue 2. YpoBHU pacuyeTHbIX Ha-
NPsXKEHUN OTHOCUTENbHO MEXaHUYECKUX CBOMCTB MaTtepuarna crnegyeT onpeaenaTh Ha OCHOBE OAWHAKOBbIX
KpUTEpUEB B UCMOMb30BaHUU UMW HAKOMMEHHOM YCTanocTHOM noBpexaeHuu. PekomeHaytoTcs cnegyowme
yCcrnoBusa ans MacltabupoBaHus pesynsTaToB UCTIbITaHUINA:

- UcnbiTbiBaeMas Tpyba MOXeT ObiTb UCronb3oBaHa AnA Ksanudukauum Tpyd, MeroLmx paBHoe unu
bonee HNU3KOE HOMUHanNbHOE AaBneHue;

- UCnbiTaHue ogHou TpyObl U3 rpynnbl NPOAYKTOB PacnpoCcTpaHAeTCA Ha TpyObl C BHYTPEHHUM guame-
TpoM Ha 5,08 cm Gornblue unu MeHbLle, YemM pasmMep UCTbITaHHON TPpYDbI;

- AvanasoH Temneparyp, BepuduumpyemMblx UCMbITaHMEM TMOKUX TPYOONPOBOAOB, MOXET BKMOUaTh BCE
3HaYeHUA TeMnepaTypbl, KOTOpPbIE MOSTHOCTLIO BXOAST B AMaNasoH 3KCnnyaTauum KOHKPETHOrO TpaHCrnopTu-
pyemoro npoaykKTa,;

- NMPUMEHSRAIOTCSH CTONKUE K TPaHCMopTUPYyEeMOoKn cpeae matepuanbl BHyTpeHHeln obonouku rubkux Tpybo-
NpoBOAOB.

10.4.4.2 CpaBHuTenbHoe MacluTabupoBaHue TakKe MOXET ObiTb OCHOBaHO Ha Npou3BefeHun AasneHus
Ha BHyTpeHHui guameTp (P - D;), npu aToM ucnbiTbiBaemas Tpyba ksanupuuupyeT Tpybbl ¢ Gonee HU3KUMM
3HaueHusAMU P - D;, ¢ y4eTOM orpaHudeHni No BHyTpeHHeMY AnameTpy.

10.4.5 MNpuMmeHUMbIe UCNbITaHMA ONbITHOro obpasua

10.4.5.1 B 10.4.5 onucaHbl UcnbiTaHUs onbITHOro obpasua, KoTopble NPUMEHUMbI K MOAUMUKALNAM KOH-
CTPYKUMM U UBMEHEHUSM YCIOBUM NPUMEHEHUS, nepeuncneHHbim B 710.4.2. B Tabnuuax 23 u 24 nepeuncneHsbl
TpeboBaHMA K UCMbITaHUAM ONbITHOro obpasua knacca | u knacca Il cooTBeTCTBEHHO, KakK onpeaeneHo B Ta-
6nuue 19. 3Tu TpeboBaHUA OTHOCATCA K pekoMeHAaauusam, npusegeHHbiM B 10.4.2 — 10.4.4, BKNIOYUTENBHO.

10.4.5.2 lNpu nameHeHuu TpaHcnopTupyemMoro crouaa, cpoka akcnyaTtauum unm okpyxaroLlen cpeabl
He TpebyeTca nposBedeHUe UCMbITaHUi onbiTHOro obpasua knacca |, Ho MoryT noTpeboBaTbCA UCMbITAHUS
matepuanos B cooteeTcTBuM ¢ FOCT P 59309 n NOCT P 59306.

Tabnuya 23 — PekomeHaauum no UcnbiTaHMAM onbiTHOro obpasua knacca |

PekomMeHayeMble ucnbiTaHuA onbiTHOro obpasua knacca |
Moguukauma KOHCTPYKLMKM UK U3MEHEHUE YCINOBUI NPUMEHEHNA
Paapbis PactaxeHue CmAaTue
BHyTpeHHUIt/ HapyxHbii guameTp X X X
Yucno unu nopspgok cnoes X X —
BHyTpeHHUi1 kapkac — — X
BHyTpeHHee pnaeneHue X — X
ApmMupytolmi crioi, obecneunBearoLmii CTOMKOCTb K faBneHuo X — X
ApMupyloLmii croit, paboTaroLmin Ha pacTaxeHue — X —
Yron HamoTku X —
KoHCTpyKUMA KOHLEeBoro huTuHra X —

Tabnuya 24 — PekomeHpauum no UcnbiTaHUAM onbiTHOro obpasua knacca |l

Mopgudukauma KOHCTPYKUMM UK N3MEHEHUE YCNOoBUI Npume-

NS PekomeHayeMble ucnbiTaHna OnbITHOrO obpaasuia knacca |

HoBas KOHCTPYKUUA Unun Bonee cnoxHble ycnoeus guHa- [OuHamuyeckoe ucnbiTaHue Ha ycTtanoctb
MUYEeCKNX Harpysok

HoBas cuctema yCTaHOBKU Unu rnyGMHa BOAbI WcnbiTaHue Ha NPOYHOCTb Ha pasjasnueBaHue

YcTaHoBKa HOBOW KOHCTPYKUMM Unu Ha Gonbluei rnybuHe | KomBuHMpoBaHHOe ucnbiTaHne Ha Usrub u pactaxeHue
C UCMoNb3oBaHWEM FOPU3OHTaNbHON CXeMbl YKNaakv

3kcnnyaTayua B yCNoBUSAX Kvcroli cpeabl UcnbiTaHus Ha aKkcnnyaTauuio B KUCMoii cpefe
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OkoHyaHue mabnuusi 24

Moaudukaumua KOHCTPYKLMM UNK M3MEHEHME YCITOBUIA NpUMe-

Coh PekomeHayemble ucnbiTaHMA OnNbITHOrO obpastia knacca |

KpuTuyeckve TpeGoBaHusi K OrHeBOI 3alyuTe U Heucnbl- | McnbiTaHye Ha OrHeCTOMKOCTb UMK pacYeTHOe BpeMs Bbi-
TaHHas KOHCTPYKUMA XVIBaHUA Npu noxape

3HauuTenbHbIV BbIHOC necka npu 3KcnnyaTaumMm U cepbes- McnbiTranve Ha 3pOo3u0
Hble NocneacTemnAa paspylweHusa

10.5 NMpoTokon ucnbiTaHUn

10.5.1 O6pasey Ansa ucnbiTaHUA

10.5.1.1 UcnbiTaHus onbiTHOro o6pasua crnegyeT BbiNoMHATb C UCNONb30BaHUEM NOMHOPasMepHbIX Npo-
DYKTOB, KOTOpble NPEeACTaBNAOT 3aaHHble pa3mMepbl COOTBETCTBYIOLUMX KOMMOHEHTOB KOHEYHOro NpoayKTa,
noanexawiero sepudukaymm. 3To He OTHOCUTCS K AnuHe rmbkon TpyObl, 3a UCKNIOYEHUEM KOHLEBbLIX (PUTUH-
roB. MUHUManbHas AnuHa, 3a UCKMIOYEHUEM KOHLIEBbIX ODUTUHIOB, JOMMKHA COCTaBNATb HE MeHee 3 M unu
10 - D;, kpome criyyaes, korga Ans o6pasuos AnsA UCTbITaHUA CNEAYET BbINONHATL UcnbiTaHusa FAT.

10.5.1.2 Paamepsbl Tpy6bl, NpeaHa3HavyeHHOM ANs UCMbITaHUA ONbITHOro obpasua, A0MKHbI HAXOAUTLCA
B Npeaenax guanasoHa JOMYyCKOB Ha pasMepbl, yKasaHHble ANns CTaHAapTHOW u3rotasnmusaemMon Tpyobi.

10.5.1.3 Heobxogumo obecneumsaTtb, YTobbl 0bpasubl ANS UCNbITAHUA NPEeACcTaBnNAnu akTuyeckumn
NPOAYKT B 3aBOACKOM WCMOMHEHUU, C YYETOM MPOEKTHbIX U TEXHOMornyeckux npoueayp. Cneayer paccma-
TpUBaTb BO3MOXXHbIE pasnuums Mexay obpasLiomM 1 usrotosneHHon Tpybon, ecnu obpasel, NoaroToBeH ¢ Ya-
CTUYHbIM UCMONb30BaHNEM PYYHbIX Npoueayp (Hanpumep, He U3 NPOU3BOACTBEHHOrO Lukna). Paccmotperue
3TOro MoXeT BbITb He06X0AMMO NPU BOCNPOU3BEAEHUN HEKOTOPbLIX KPUTUYECKUX PE3YnbTaToB UCMbITaHUIN Ha
obpasuax npoaykunn Ans sepudukaumm Nnpon3BoACTBEHHOO 060pYAOBaHUSA U TEXHOMOMUIA.

10.5.1.4 Bce vcnbiTaHWA cneayeT BbINONMHATL C YCTaHOBMNEHHbIMU KOHUEBbIMU (OUTUHIAMU, UOEHTUYHbI-
MU TeM, KOTOpbl€ UCMONb30BanuCh Npu Ksanudukauum NnpoayKuum.

10.5.2 UcnbiTaTtenbHoe obopynosaHue

Bce ucnbiTatensHoe o6opynoBaHue U KOHTPONbHO-U3MepUTENbHblE Npubopbl crneayeT perynsipHo Ka-
nubposaTtb, He pexe oaHOoro pasa B rog. [encTsyowmm ceptudukar u ceptudukarbl KanmbpoBku ANsS BCeX
BMOOB UCnbITaTenbHoro obopyaosaHusa crneayeT BKoYaTh B NPOTOKOM UCTIbITaHUIA.

10.5.3 MeToauka ucnbiTaHum

10.5.3.1 Ecnu BO BpeMs UCMbITaHUI 3HAYEHUSA NapaMmeTpoB (Hanpumep, TemMrneparypa unu gasneHue)
DOMKHbI BbITb MOCTOSHHBIMK, 3HAYEHWS NAPaAMETPOB CneayeT cTabunuanposath 40 Hayana ucnbitaHun. Cta-
bunusauyua ons napaMmeTpoB AaBNEHUSA U TeMNepaTypbl onpeaenseTcs cneaywmm obpa3om:

- U3BMeHeHue faBneHus B TeyeHue 1 4 B npegenax +1 % faBneHus UCnbITaHus;

- USMEeHeHue TemnepaTypbl B TeueHune 14 B npegenax +2,5 °C temneparypbl UCNbITAHUSA.

10.5.3.2 N3rotoBuTento cneayeT oueHuBaTb HeobXxoauMoCcTb NpeaBapuTenbHOro BO3AeNCTBUA LMKIU-
YecKoro AasneHusa Ha obpasel A0 Hayana UCnbiTaHUi, ecny NOAroHKa KOHCTPYKUuK (MpupaboTka) MoOXeT no-
BMNUATb Ha pe3ynbraTtbl. Hanpumep, npu ncnbiTaHuy Ha NpeaensHoe BHYTPEHHee AaBneHue, rae Heobxoanmbl
namepeHuss gecdopmMauum, obblYHO AOCTATOYHbI MUHUMYM TPU UuKna (OT Hyns A0 AaBNEHUs UCTbITaHUA),
BbINOMHEHHbIE cneayowmmM obpasom:

- NepBbIA LMKN ANS NOATOHKM KOHCTPYKUMK (NpupaboTku);

- BTOPOW LUK ANst TOYHbIX U3MEPEHUI;

- TPETUM UMK ANSA NPOBEPKN U3MEPEHUIA BTOPOro LUKNa.

10.5.3.3 TpeboBaHUA K NPUMOXKEHWUIO HAarpy3ku pasnuuHbl Ans pasHbiX TUNOB UCMbITAHUIA U paccmaTpu-
BaKOTCS B ONMUCAHUAX KOHKPETHbIX UCTbITaHui. CrnegyeTt obecneunsath, YTOObl CKOPOCTb NPUNOXKEHUS Harpy3-
KV COOTBETCTBOBAara CKOPOCTU B YCINOBUAX 3aBOACKMUX MPUEMOYHBIX UCTIbITAHUIA 1 NMPUEMOYHBIX UCTIbITAHUI Ha
MecTe YCTaHOBKW, BO BPEMA MOHTaXa U B ycrosusix akcnnyartauuu. Cnegyet obecneunsatb, YTobbl Makcu-
ManbHas CKOPOCTb NPUMIOKEHUS Harpy3ku He npesbilwana 5 % ot npeanonaraemon MakcuManbHOW Harpy3ku
B MUHYTY.

10.5.4 MpoBepka nocre ucnbiTaHun

B cnyuasx, korga npoucxoguT paspylleHue obpasua, cnegyeT BbIMOMHUTL pacceyeHue Tpybbl. OueHKy
paspyLleHns U aHoManuy obopMNSOT AOKyMeHTanbHo. Bce cooTBeTCTBYIOWME 3NEMEHTbI creayeT cdoTtorpa-
duposatb. B npoTokon npoBepku BKMOYAKT COCTOSHUSA NMobbix 06Hapy»XeHHbIX B UCMbITAHHOM 0bpasLie NoBpex-
OEHWUIA 1 YyKa3bIBaKoT, ABMNSIOTCA N 3TV NOBPEXAEHUS pe3ynbTaToM HapyLUeHUs KpUTepues NpoeKTUpOBaHUS.

82



rocT P 71121—2023

10.5.5 [JokymeHTaumsa

10.5.5.1 MNepen vcnblTaHUAMU U3roToBUTENb 06A3aH NOArOTOBUTL ANA 3aKasuuka AeTanbHoe onucaHne
TEXHOMOrNU UCMbITaHWUIA, B KOTOPYIO CrieayeT BKIoYaTb, Kak MUHUMYM, CreayroLimne 3NeMeHTbl:

- TUN NPOBOAUMBIX UCTbITAHUMN;

- Nporpammy u NpoAoIHKUTENbHOCTb UCTbITAHUIA;

- ONUcaHue UcnbiTaHU (BKMOYaa cXeMbl U NapamMeTpbl KOMMNekTa obopyaoBaHus);

- TMN 1 paamep obpasLoB AN UCTIbITAHUM;

- onucaHune obopyaoBaHus (BKMOYaA TOYHOCTb, KANMBPOBKY M YyBCTBUTENBHOCTD);

- hopMbl NpeacTaBneHns AaHHbIX ANSA 3anofHeHUs BO BPEMS UCTbITaHUN,

- KpUTEPUU NPUEMKU;

- NPOrHo3upyeMble pesynbsTaThl U PEXUMbI pa3pyLUeHUiA, rae NPUMEHUMO;

- NepeyeHb METOAMK KOHTPONS KayecTsa,;

- OKYMEHTanbHO 0hopMeHHbIE pa3Mepbl U MPOYHOCTbL MaTepuana B 3aBOACKOM UCTONHEHUN.

10.5.5.2 lNocne npoBeaeHNsa UCMbITaHU U3rOTOBUTENIO CrEAYET NPeaocTaBUTb 3aKasuuky Ans yTeepx-
OEeHUA aeTanbHbil NPOTOKON UCMbITaHUIA. B NpoTOKON UCNbITaHWIA BKNOYAKOT KaK MMHUMYM criegytollee:

- Nnony4YeHHble AaHHbIe U OKOHYaTernbHble pe3ynbTaThl;

- NPOTOKON NPOBEPKU NOCNE UCMbITAHUN;

- pesynbraTbhl CONOCTaBNEHUS NPOrHO3UPYEMbIX U MOSMYYEHHbIX 3HAYEHUIA;

- BblBOAbI.

10.5.6 [locTyNHOCTb pe3ynbraToB

Cnepnyet obecneunTb, YTobbl BCE pesynbTaThl UCNbITaHUIA Bbinu OCTYNHbI ANSA Bepudukauuu. Ucnbl-
TaHWUsi NPOBOASAT TakuM 0bpasoM, UTobbl pe3ynbsTaThl U MPOTOKOSbI UCTbITAHUI MOrMK ObiTb NPUHSATHI BMECTO
NpoBeAeHUsI MOBTOPHbLIX UCMbITAHUWA ANS APYrMX YCOBUA NPUMEHEHNS.

10.5.7 MpomMeXyTouHble pe3ynbTaThbl

PesynbTaTbl BCEX UCMbITaHWI, BKMOYas pesynbTaTbl NMPOMEXYTOYHbIX 3Tanos, cregyeT cpaBHUBaTb C
aHanUTUYEeCKUMWN pe3ynsTatamn U3 Nporpammbl MPOEKTHO-KOHCTPYKTOPCKMX pabot uarotosutens. Cneayet
pPaccMOTpETb BO3MOXHbIE HECOOTBETCTBUS U COOBLWIUTL O HUX 3aKas3uunKy. ECriu BOIMOXHO, NPOMEXYTOYHbIE
pesynbTaThl TaKKe UCMONb3YIOT ANS ONpeAeneHus Takux CBOUCTB TPyObl, Kak oceBasi JXeCTKOCTb UMW XKEeCT-
KOCTb Ha uaruno.

10.5.8 lOCTOBEPHOCTbL pe3ynbTaToB UCNbITaHUN

PesynbTaTbl UCMbITaHUI ABMAIOTCA AOCTOBEPHbLIMU, KPOME Cnyyaes, KOraa 3HaYuTeNbHble U3MEeHEHUS
npouecca (METOAUKN UCMbITAHUWA, KOHCTPYKLUM UM TEXHOMOTMMU U3roTOBMNEHUSRA) AenatoT 3TU pesynbTaTbl He-
[eNCTBUTENBHBIMU.

10.5.9 YckopeHHble ucnbiTaHus

10.5.9.1 YckopeHHble UcrbiTaHUSA MOTyT NMPOBOAUTLCSA NYTEM MOBbLILLEHUSA, MO COrMacoBaHWUIo C 3aKasun-
KOM, crneayowmnx napameTpos:

- YacTOTbl LUKIOB;

- BHYTPEHHEro AaBneHus;

- aMNNUTyabl NepeMeLLeHns;

- Temnepatypsbl.

10.5.9.2 NaroToBuTenb AOMKEH NpegycMaTpuBaTh, YTO NPU YCKOPEHHbIX UCTbITAHUAX UBMEHEHUE napa-
METPOB HE OKAXKET CYLLECTBEHHOIo BIUAHUA Ha pe3ynbTaTbl UCTIbITaHWUIA.

10.5.10 MHorokpaTHble UCNbITaHUA

OTtaenbHble 06pa3Lbl MOryT NoABepraTbCs MHOrOKpPaTHbIM UCTbITaHMAM 6e3 pa3pyLlueHns obpasuos (Ha-
npuMep, UCnbiTaHWUsi Ha U3rMB, Ha KECTKOCTb NpU KpydeHuu n FAT), BbiNnonHAeMbIiM A0 UCTbITaHUI C paspyLue-
Huem obpasua. Heobxoaumo TwarensHo oueHMBaTh NOCNeAoBaTeNnbHOCTb UCMbITaHUIA, YTOBbI He AoNYCTUTL
BMNUSAHUS pPe3ynbTaToB NpeablayWwmnx UCTbITaHWUI Ha pe3ynbTaTthl MOCNeayroLWnUX UCTbITAHUA.

10.5.11 NMoBTOpPSiEeMOCTb pe3yribTaTtoB

Mpy mcnbiTaHUM OTAeNbHbIX 06pas3UoB cneayeT onpeaensTb npeaens! KBanudyKauuoHHbIX TpeboBaHun K
NPOEKTHbIM NapaMeTpam W napameTpam AOMyCKOB Ha U3rOTOBMEHWE, KOTOPbIE BMSIOT Ha TEXHUYECKMNE XapakTe-
PUCTVKN U KOTOpbIE CriegyeT yuuTbiBaTb NpU onpeaeneHnn AonyCcTUMbIX YCroBuii npuMeHenus. MNpu npumeHeHun
pe3ynbTaTtoB UCMbITaHW B NPOLIECCE NPOEKTUPOBAHUS U pacyeTa UCNONb3YHOT 3HAYEHUS KpUTUYECKUX NapaMeTpoB.

10.6 NMpoueaypbl. TuNoBblie UCNbITaHUA ONbITHOro obpasuya

10.6.1 O6wme cBegeHus
B 710.6.2 — 10.6.4 npvBeaeHbl onucaHua npoueaypbl TUMNOBLIX UCTbITaHUIA Knacca | ans onbiTHOro o6-
pasua, T. €. UCMbITaHUSA Ha pPas3pblB OT BHYTPEHHEro AABMNEHUS, Ha pacTaXeHUe 1 Ha cMATKe.
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10.6.2 cnbiTaHne Ha pa3pbiB OT BHYTPEHHEro agasrneHus

10.6.2.1 OnucaHue

Ha pucyHke 23 nokasaHa ycTaHoBKa Ansi UCTIbITAHWUA Ha paspblB OT BHYTPEHHEro AasneHus. McnbitaHue
Ha paspblB OT BHYTPEHHEro JaBneHus cnegyer NpoBoauTb Ha obpasue npamon koHdurypaumm. Heobxogumo
obecneynTb, YTOObl MUHMManNbHaA AnNWHa obpasua Ans UCnbiTaHui 6e3 KOHLUEBbIX (OUTUHIOB cocTasnsana
nubo OBOMHYI ANUHY Liara Hapy)XHbIX apMUPYIOLWNX NPOBOMNOK/KOPAOB ANSA NPSMOW KOHdUrypauum, nubo
TPOVHYIO ANNHY Luara Hapy»XHbIX apMUPYOLLMX NPOBOMOK ANst U3orHyTou TpyObl. B kayecTBe ucnbiTaTenbHoro
dntoraa, Kak npasuso, Ucnonb3yeTcs Boaa.

(19

8

1 — YCTPOWCTBO M3MEepEeHUA NUHENHbIX paamepoB; 2 — obpasell; 3— Tepmonapa (no ycMoTpeHuio); 4 — ropayas Boaa (No yCMOTPEHMIO)
60 °C; 5 — Boaa npu Temneparype OKpyXxaloLen cpefibl; 6 — CYETUMK U KOHTponnep (Mo YCMOTPeHUI0); 7 — LIMPKYNALUMOHHBIA Hacoc (no
YCMOTPEHMI); 8 — Hacoc, 9 — gatumk aaenenus; 10 — gaTtunk Temneparypsbl

PucyHok 23 — Cxema ycTaHOBKM ANA UCMbITaHUA Ha paspbiB OT BHYTPEHHEro AaBneHus



rocT P 71121—2023

10.6.2.2 lNpouenypa

TpeboBaHus K LUMKNUYHOCTU U3MepeHns aasneHus (cm. 70.5.3) cneayet paccMoTpeTb A0 Hadyana uc-
nbiTaHU Ha paspbis. Nepsble 50 % oxugaeMoun Harpyaku SOMKHbI NpUKNaabIBaTbCA ¢ MakCUManbHOW CKO-
pocTbio 1 %/c 6e3 BbigEpP KK 4O NPUNOXKEHUS OCTaBLLUENCS Harpy3ku co CKOpoCTbio 5 %/MUH 6e3 BblaepKKu.
PaspyLueHue onpegensieTcs no BHe3anHoMy nageHuio aasnexHuns. Heobxogumo 3apervctpuposaTth AaBneHne
paspbiBa, peXUM 1 MecTo paspyLueHus. Bo BpeMs UcnbiTaHUs crieayeT KOHTPonNupoBaTh BHYTPEHHee aAasne-
HUe, CKpyYMBaHue u yanuHeHue Tpyobl.

10.6.2.3 Kputepum npuemMku

Kputepuu npuemkn B cootsetcteum ¢ [OCT P 59309 u TOCT P 59306.

10.6.2.4 [lononHuTenbHble ycrosus

CrnenyeT BbINOMHUTL OLEHKY BNUSHUA pacTsKeHus u usrmba Ha gasneHve paspbisa.

10.6.2.5 AnbTepHaTyBHbIE peLleHus

McnbiTaHue Ha pa3pbiB OT BHYTPEHHErO AaBNeHns MOXET NpoBoAUTLCA Anst obpasua, U3orHyToro 4o ero
npoekTHoro MBR.

10.6.3 UcnbiTaHne Ha oceBOe pacTshKeHue

10.6.3.1 Onucaxue

Ha pucyHke 24 nokasaHa ycTaHOBKa ANs UCMbITAHUA Ha oceBoe pacTsikeHue. WcnbiTaHue Ha oce-
BOE pacTsKeHue crneayeT BbIMOMHATb Ha HesarnonHeHHOM obpasle ¢ BO3MOXHOCTbIO CKpydMBaHusA. BaxHo
obecrneynTb, YTobbl MUHMManNbHas AnuHa obpasua AnA ucnbiTaHuin 6e3 KoHUEeBbIX PUTUHIOB cocTasnana
OBOWHYIO ANWHY Liara Hapy»KHbIX apMUpYOLLMX NPOBOSOK/KopAoB. [ANs KOHTPONS YMEHbLUEHUS BHYTPEHHEro
AvameTpa BO BPeMs UCMbITaHUN JOMYyCcKaeTCs UCMONb3oBaTh OA4HO UMW HECKONbKO CPeacTB OYMCTKU U Ana-
rHOCTUPOBAHUSA.

b) UcnbitaHue Ha pacTskeHue 6e3 BO3MOXHOCTH CKpy4uBaHua

1— [QaTumk pacTsKeHUA; 2 — HaTAKHOM IOMKpaT, 3 — AaTyuKy yrna rnoBopora; 4 — QaTuvMkun OTHOCUTENbHOIO YANMHEHUA; 5 — BepTnior;
6 — HanpaBsnALLMe yCTPoOUCTBa NocTynaTenbHOM nepemMellenns; 7 — CoeauHuTenbLHana Tara

MpumevyaHus

1 VicnbiTaHne MOXET NPOBOAUTLCA NPU TeMMepaType oKpyxatoLLelt cpeabl, NPOEKTHOM AaBMNEeHUN UNW NPy Hanu4um
obounx ycnosum.

2 [atyukv gedopmMauum UCNonb3yTCA NO YCMOTPeHU. ECnn oHM MCNonb3yIoTCA, OHU NoKa3sblBaloT TOMbKO COo-
CTOSHME NOBEPXHOCTU UMK COCTOSIHWE CINOS, Ha KOTOPOM OHU ycTaHoBneHbl. OHK He NpefHa3sHaveHbl AN NpeacTaBnerus
obLLero HanpsKeHHOro COCTOSIHUSA TPYObI.

PucyHok 24 — Cxema ycTaHOBKM ANSA UCMbITAHUA Ha OCEBOE pacTsKeHne
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10.6.3.2 lNpouegypa

OpvH koHel, obpasLa 3akpennsaeTcs, a K ApyroMy KOHLUY NpuKnaabiBaeTCcsa pacTarmearoLLas Harpyska co
cKopocTbio, YkasaHHou B 10.5.3. Cnepgyet obecneunsatb Takoe BO3AENCTBUE Harpy3ku, YTobbl He JonyckaTb
OnHaMuyeckoro ycuneHus. [leicTeue Harpysku cnegyeT 3aBeplunTb NPMMEpHO B TeyeHue 5 MuH. Cnegyet
3aperucTpupoBaTth paspyllamollee pacTsSKeHUe, peXxvM U MecTo paspyleHus. [JononHUTenbHO MOCTOSHHO
PerucTpupyoT AeNCTBYIOLWYIO Harpy3Ky, yanvHeHue u ckpyumsaHue obpasua. PaspylieHue onpegenstoT no
NaaeHuIo Harpysku Unu peskoMy yanmMHeHuIo.

10.6.3.3 Kputepuu npuemMku

TpebyeTcs, UTOObI U3MEPEHHOE paspyllalolee pacTsKeHUe npeBbillano npoekTHble TpeboBaHus,
onpeperneHHole B [OCT P 59309 n TOCT P 59306. He nomkHO NpoucxoauTb paspyLleHne camoro KOHUEeBoro
UTUHra UNu paspyLUeHne B pesynsTraTe BbiITArMBaHUSA apMUPYHOLLEN MPOBOOKM/CNOS U3 KOHLEBOTO (OUTUHTA.

10.6.3.4 [lononHUTenbHbIe ycrnoBus

Heobxoavmo BbINOMHWUTL OLEHKY BMUSHUSA BHYTPEHHEro AaBneHUus U KpenneHUs KOHUOB Ans npenoT-
BpaLLEeHUNA CKPYUYMBaHUA Ha paspyLuatollee pacTsKeHue.

10.6.3.5 AnbTepHaTuBHbIE peLleHus

McnbiTaHusa Ha oceBoe pacTskeHe MOryT ObiTb BbINONHEHb! ANs TpyObl, 3anoNHEHHON BOAOW, NPy NPOEKT-
HoM unu 6onee HU3KOM BHYTPEHHEM AaBneHun. B aTom cnyyae Bo BpeMs UCMbITaHWUS crnegyeT HenpepbiBHO KOH-
TponupoBaTb BHYTPEHHEE AaBneHue, Npy 3TOM BHe3anHoe nageHve AasneHuns (ykasbiBalollee Ha nospexaeHve
BHYTPEHHEro YNNOTHEHWS) UMW CHUXKEHWE PacTArvBaloLLein Harpysky paccMaTpyBaeTCs Kak paspyLueHve obpasua.
VcnbiTaHve Takke MOXET BbINOMHATLCS ANA obpasua ¢ 3akpernneHneM KOHLOB, NPensTCTBYIOWUM CKPYYUBAHUIO.

10.6.4 UcnbiTaHne Ha cMATUe

10.6.4.1 Ha pucyHke 25 nokasaHa ycTaHoBKa A4S UChbITaHUs Ha cmaTue. VcnbitatensHoe obopyaosaHue
cnepyeT pacronaratb TakuMm o6pa3om, UTobbl KOHUEBbIE PUTUHIU (NN 3arepMeTU3NPOBaHHbIE KOHLEBbIE 3a-
rMyLUKN) He NoaBepranMcb BO3AENCTBUIO HapyKHOro AaBMNeHUs Unu, ecnv nogseprarTcs, YTobbl Mexay AByMs
KOHUamu Bbina ycTaHOBMEHa JKecTkas WTaHra Ans KOMMNeHcaumm Harpy3ok Ha KoHLUeBble 3arnyLku. XKectkas
LUTaHra MOXeT He noTpeboBaTbCsl, €CNY U3rOTOBUTENb NOATBEPAUT, UTO KOHCTPYKLUSA TPYObl COOTBETCTBYET Tpe-
60BaHNAM CXUMAKOLMX Harpy3okK. [MNposogaT ucnbiTaHus ¢ obpasuom npsmon KoHdurypaumu. Cneayert ucnonb-
3oBaTh 06pasel, MUHUMarnbHas AnvHa kotoporo 6e3 yyeta KoHUEeBbIX (hUTUHIoB cocTasnseT 5 - D.

Mepen npoBeaeHNEM UCMbITAHUSA CHUMAIOT U NepPOPUPYIOT HapyKHYI0 06orouky, YTobbl Boga morna
NPOHUKHYTb B KOMbLEBOE NPOCTPaAHCTBO A0 Hayana ucnbitaHuii. BHyTpeHHee aasneHue B obpasue fOmKHO
ObITb paBHO AaBMEHUIO OKpYXKatoLLel cpeapl, Npy 3TomM obpasel, MOXeT ObITb NyCTbIM UMK 3anNONHEHHbIM (Ya-
CTUYHO UNW NONHOCTbIO) Bogon. OBbIYHO B KayecTBe UcCMbITaTeNbHOro dronaa ncnonbayeTca soga. Her He-
obxogmmocTu, YTobbl 0Bpasel BKMoYan apMupyroLLMe Crov Ha pacTsXXeHue Unu HapyxHyto obonouky. Ecnu
obpasel MMeeT NPOMEXYTOYHbIE CNOK, UX Takke cneayeT yaanuTb Unu nepdopuposaTb, KPOMe crny4yaes,
Koraa OCHOBOW KOHCTPYKUUK TPyObl SBMNSETCS HENPOHULAeMas NpoMeXyTodHasa obonouka.

10.6.4.2 lNpouegypa

BHelwHee AaBneHue MOXET NpuKnaabiBaTbCa CO CKOPOCTbo MakcumyMm 10,34 MIMNa/MuH fo paspyLieHus
Tpybbl. PaspylieHune onpegensieTcsi no peskomy U3amMeHeHuto obbema, unu, B 3aBUCUMOCTU OT UCTIONb3YEeMOro
obopynoBaHus, No peskoMmy nageHuto AasneHuns. CnegyeTt 3aperMcTpupoBaTth AABNEHUE CMATUS, PEXUM U
MECTO pa3pyLUEHUS.

10.6.4.3 Kputepuu npuemkm

[asneHue cMATUS OMKHO Obino Bbilwe, Yyem TpeboBaHUS K NPOEKTHOMY AaBNEHUIO, OonpeaeneHHbie B
FOCT P 59309 n OCT P 59306.

10.6.4.4 [lononHuTenbHble ycroBus

CnepnyeT BbINOMHUTL OLEHKY BNUSAHUSA M3rnba u 0CeBOro pacTsiKeHUs Ha AaBneHue CMATUS, BKMoYas
Hapy»XHyto 060MouKy.

10.6.4.5 AnbTepHaTUBHbIE peLleHus

Ob6paseL, MOXeT BKNoYaTh KOHLUEBbIE (PUTUHIU. VcnbiTaHue BbIMOMHAT C repMETUYHON HapykHon o6o-
NIOYKOW UMW C OMOpPOIA, He AonycKamLeln oceBoe cxaTtue Tpybbl. Takke UcnbiTaHne 4onycKaeTcs BbINONHATb
C NPUNOXXEHNEM OCEBOW pacTArMBalOLLEN Harpy3Kku.

10.7 NMpoueaypsbl. CneynanbHbie UCTNbITaHUA ONbITHOro obpasya

10.7.1 O6wume cBegeHuns

B 10.7.2 — 10.7.12 npuBegeHbl pekoMeHAYyeMble npoueaypbl AN\ UCTbITaHUM ONbITHbIX 06pasLoB Knac-
ca ll, @ UMeHHO MCNbITaHWA Ha AMHAMWYECKYIO YCTanocTb, MPOYHOCTb Ha pasfaBnuBaHue, KOMOUHUPOBaHHOE
pacTsikeHue ¢ uarubom, akcnnyaTtauuio B YCNOBUSAX KUCMOM cpedbl, OTHECTOMKOCTb, 3po3uto, TFL, Bakyym,
KEPOCUH, CLENMeHNe U HaTypHbIE UCTIbITAHUSA Ha BCNy4YMBaHUe.
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2 Obpasel Tpybbl B ycTaHoBKe 1 MMEET NOBbILLIEHHYIO )XECTKOCTb B OCEBOM HanpasneHuu.
EMKoCTb nopg AaBneHneM v UCTOMHUK AaBMNEeHUA AOMKHbI BbiTb B COCTOSHWUM paboTaTb Npy AaBrneHun CMATUS TPYObI.

PucyHok 25 — Cxema ycTaHOBKM ANSA UCMbITAHUA Ha CMATHE

10.7.2 OuHamMu4yeckoe UcCTbiTaHMe Ha yCcTarnocTb

10.7.2.1 OnucaHue

10.7.2.1.1 Ha pucyHke 26 nokasaHa obLias cxema nporpaMmmbl AUHAMUYECKOro UCMbITaHUSA, BKNOYas
KOHCTPYKUUIO paii3depa U yCTpoucTBa orpaHudeHuss usrmba. Tunosas ucnbiTatenbHaa ycTaHOBKa rnokasaHa
Ha pucyHke 27. OBpasel noAselUMBAOT BEPTUKANbHO WU PaCTSAMMBAKOT FOPU3OHTANbHO OT Kayawllerocs
pblyara, KOTOpbIi MOXET co3hasaTth LMKNuYeckue BpalleHus. PacTarusarowan Harpyska npuknagbiBaeTcs K
NPOTUBOMONOXHOMY KOHUY. CyLLIecTBYIOT ABa TUNa AUHAMUYECKUX UCTIbITAHWUIA, MO ENUPOBAHUE YCNOBUIA JKC-
nnyaTtauuu 1 Banugauusi cpoka akcnnyartauum Ha mogenu. Lienbto ncnbeltaHus, MoaenupyroLero ycrnosus aKkc-
nnyaTtauuu, SBnseTca onpeaeneHve KOHCTPYKUMOHHOW LeNOCTHOCTU BEPXHEN cekummu rmbkon TpyObl, BKMo-
Yyasi KOHUEBOW (PUTUHI U YCTPOUCTBO OrpaHuYeHust usrnba, npu CMoAENMPOBaHHbIX YCNOBUAX SKCNnyaTauun.
Llenbto Banuaaumm cpoka aKcnnyarauum Ha Mogenu siBNsSeTCs NPUNoXeHue Harpy>XeHusi, KoTopoe npuseget
K HaKonneHuto nospexaeHus, pasHomy 1,0 Ha OCHOBaHUM aHanu3a cpoka 3KCrnyarayuum Ans KOHCTPYKLUUOH-
Horo cros, obecneunBatoLLee CTOMKOCTb K JaBneHuo unu paboTaroLyee Ha pacTsKeHue.

MpumeyaHue — Llenbto faHHOIN TEXHONOrMYECKON CXeMbl ABMISETCA NpeacTaBeHne NpoekTUpoBaHus rmbkoro
paiizepa 1 aneMeHTa XeCTKOCTU Ha u3rub 1 onpefenexve AvHaMU4ecKoi keanudukauMoHHoN Nporpammbl.

10.7.2.1.2 CnepyeT BbibUpaTh MUHUMAmNbHYO ANUHY UCNbITaTeNbHOrO obpasLua, UCKNYas KOHLUEeBble
PUTUHIN, B COOTBETCTBUM CO CneayoLwmm:

a) cneayet obecneunTb, YTOObLI ANUHA MeXAY HWKHUM KOHLEBbIM (OPUTUHIOM U HDKHEN YacTbio YCTPOMCTBA
3awmThl oT n3rmba bbina He MeHee YeM B Tpu pasa bonblue LWara HapyXHbiX apMUPYHOLLMX MPOBOMOK/KOPAOS;

b) cnegyet obecneunTb, YTOObI ANYHA MEXAY BEPXHUM KOHUEBLIM (OUTUHIOM U BEPXHEN YACTLIO YCTPOU-
CTBa 3aWuThbl OT u3rMba paBHANACb Kak MUHUMYM OAHOMY LUary HapyXHbIX apMUpPYHOLLMX MPOBOMOK, ecnu
KOHLEBOW (PUTUHT HE COEAUHEH C 3NIEMEHTOM XXECTKOCTU Ha uarub.

87



rocCT P 71121—2023

ﬂ: ;1‘; ﬁﬁ:a%;e DyHKUMOHANbHBIE Ycnosus
< e60! o) alowlen cpeabl
Mopckow nnardgopme TPevoRiNMA e P UcxoaHbie
AaHHble
Metoa
NPOEeKTUPOBaHMSA
rmbkow TpyObi
MpepsapurensHoe
NpoeKTUpoBaHue
TPYyGbl
Metoa
CTaTU4eCcKoro
pacyeta
MpoekTupoBaxue
craTtu4eckon CUCTeMb!
MpumeHeHne
] B YCNOBUAX
MECTOPOXAEeHUA
UHCTpyMEHT Meron
NPOeKTUPOBaHUSA AVHaMUYECKoro
3NEeMEHTA XKECTKOCTH pacyeta
HavaneHas
KOHCTPYKUMS ﬂpoe»cmpoaamje
3NeMeHTa XeCTKOCTH ANHaMuU4eckon
CUCTEMbI
1 pacyer ycTanoctu
K:: ;?;:‘:m MporHosuposaxue KoHeyHas
3NeMeHTa XeCTKOCTH CpoKa arcuTyaTaLivg KOHCTPYKUst TPYGbl
JlaHHbie MeToaAbl UCTbITaHMiA sz;?:::::h‘
ac4yerta ycranoctv onbITHOro obpasua
P ¥ o onbiTHOro obpasua
Metoa
YCKOPEHHOro
MCNbITaHWA
BbibpaHHble
AaHHble
i ey
NPOEeKTUPOBaHUS
anemMeHTa eCcTKOCTH MporHoa cpoka
aKcnnyaraumm
OneMEHT XeCTKOCTH OnbITHOro o6pasua
onbiTHOroO o6pasua l
Meroauka
UCNbITaHW
Mporpamma
UCnbiTaHWU

2 KoHCTpyKLMA 3neMeHTa XeCTKOCTU Ha U3rnb MoxeT BbiTb U3MeHeHa AnsA onbiTHoro obpasiia ¢ Lenbio U3MeHeHus
YPOBHE HanpsxeHuii B Tpybe.

PucyHok 26 — Onucarue nporpammbl AUHaMU4YeCKOro UCMbITaHUA Ha ycTanocTb
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pMCYHOK 27 — Tunoeas yCTaHOBKa ANnA UCnbiTaHUA Ha AWHaMU4YeCcKyro yCTanocTb

10.7.2.1.3 K o6oum KoHUam ucnbiTatenbHoro obpasua cneayer npucoeguHnTb KoHUEeBble UTUHIU U K
BEPXHEMY KOHLEBOMY DUTUHTY NPUCOEANHUTL 3MIEMEHT XXECTKOCTU Ha u3rmb. B kauecTBe anstepHaTuBbl 4O-
nyckaeTcst UCMbiTbiBaTb TPYOy 63 aneMeHTa )XeCTKOCTU Ha U3rmMb, ecnu UcnbiTaTeNnbHas yCTaHOBKA BKNOYaeT
Haanexawun pactpy6. Obpasel, noasepraoT MakcumanbHoMy pabouyeMy BHYTPEHHEMY AaBMNEHUIO U KOHCep-
BaTUBHOW pacTArvBaloLLen Harpy3ke No OTHOLLEHUIO K AMHaMUYECKUM YCINOBUSIM OKpYXKatoLen cpeapl.

10.7.2.2 MNpouegypa

10.7.2.2.1 Liuknuyeckoe HarpyxeHue BepxHeu 4Yactu pansepa crnegyer pasgenutb Ha 6rnoku ucnbita-
HWW, K2XAbIM C pasnMYHON YrnoBoW aMnnuTy4on, YacTOTON U KonuyecTBoM LuKnoBs. MsroTosutento cnegy-
€T yKasaTb 4acToTy AN KaX[oro coyeTaHus Harpy3ok. OBblYHO yacToTa yBenMYMBaeTCA C YMEHbLUEHUEM
pasmMaxa yrna. Beicokaa yactota MOXET yMeHbLUUTb obLiee BpeMsa UCMbITaHUS, HO Bbi3BaTb HEQoNycTUMoe
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yBENWYEHNE TEMNEPATYpbl B BEPXHEN YacTu paiisepa 13-3a TPeHUs Mexay cnosimu. Ha cKkopocTb LMKNUYECKOTro
Harpy)XeHvsi BNUAIOT floKanbHble YCrOBUSA MUCMbITAaTeNbHOM y4yacTka, BKnodas TpeboBaHua K Temneparype, obo-
PYZAOBaHUIO 1 OXNaxaeHuto. [1ns onpeaeneHns CKoOpoCTU LIMKMUYECKOTo Harpy>KeHUs peKOMEHAYETCS BbINONHEHUe
TepMoaHanuaa. B kauecTee npumepa, B Tabnuue 25 npuseaeHa TMNoBas nporpaMmmMa LMKNMUECcKUX UCTIbITaHUiA.

Tabnuya 25— Nporpamma guHaMU4ecKoro UcnbiTaHus obpasua Ha yctanocTb

Homep 6roka CpenHuit yron.® An&r;rxgga MMHI;rN(I)anIT‘!’:HbIﬁ MaKc;rh;?;beM Sﬁgf:&b:;)g
1 5,0 1,25 3,75 6,25 1,000
2 50 2,50 2,50 7,50 0,550
3 50 3,75 1,25 8,75 0,250
4 5,0 5,00 0,00 10,00 0,075
5 50 7,50 -2,50 12,50 0,025
6 5,0 10,00 -5,00 15,00 0,010
7 50 15,00 -10,00 20,00 0,001
2 [lo nepexoga Kk Apyromy Grnoky ucnbiTaHuii cnegyeT npuknaabisatb He 6onee 25 % uwuknoe nboro 6rnoka, co-
aepxatlero 6onee 1 % obuwero konv4yecTea UMKIOB.

10.7.2.2.2 lNpwn MmogenupoBaHuu yCroBui aKcnnyarauum obuyee yncro LMKIOB BO BCeX Briokax crnegyet
npuHUMaTh npubnuautensHo ot 2 - 108 o 4 - 106. Yucno umknos B kaxxaom Groke 3aBUCUT OT YCMOBUIA NpUMe-
HeHus (NnepeMeLLeHus CyqHa 1 YCroBuii okpyKatoLel cpeabl). B Tabnuue 25 npuseneH npumMep oTHOCUTENb-
HOro pacnpegeneHus uuknos no 6nokam. CrneayeT BbibupaTh coyeTaHua Harpy3ok Tak, 4tobbl Hanbonee Boc-
NPUMMYMBBIV K YCTaANOCTU KOHCTPYKLUMOHHbIN COW Hakannvean npu UcnblTaHum nospexaeHue, 6onbluee nnm
paBHOE NOBPEXAEHUIO, HakanMBaeMoMy 3a BeCb nepuoa akcnnyatauuu. MNpu cpaBHeHUU NOBpEXAEHUS Npu
UCMbITaHUU C NOBPEXAEHUEM B NPOMBICIOBbLIX YCIOBUAX CNeayeT yuUTbiBaTb pasnuune B cpeae KonbLeBoro
NPOCTpPaHCTBa MeXay UCMbITaTeNbHbIMU U 3KCMNyaTauMOoHHbIMU YCrOBUSIMU. Harpyaky crnegyet npuknagbl-
BaTb NPOU3BOMBHO UMY FpynNnNamu 3aA4aHHOro NPOLEHTHOrO OTHOLLEHUS! OT BCeX BrokoB HarpyxeHusi. MoxHo
NPOBOAUTL NEPUOANYECKUI HEPA3PYLLAIOLMIA KOHTPOMb AN NPOBEPKU NOBPEXAEHUS KOHCTPYKLUUOHHbBIX CMo-
eB B 30He uaruba. MNMpu BanngayMoOHHOM UCMbITaHUM CPOKa IKCMnyaTauuyM Ha MOAEnu npuknagbisaeTca npu-
6rnusutensHo 400 000 UMKNOB C OAHUM pasMaxoM yrna, HaTsKeHUEM U BHYTPEeHHUM gasneHuem. 3ToT Bnok
BblOMpaeTcs Ha OCHOBE AOCTWKEHUS HakonneHHoro nospexaerus 1,0 B cnoe, Hambonee YyBCTBUTENBLHOM K
nospexaeHunio. Ha ocHoBaHUM pe3ynbTaToB OLEHKN 3KCMyaTaLuoHHOro cpoka cnyxbbl, yCrnoBus UCnbITaHUS
MOXXHO OTperynupoBaTb Ansi JOCTUXKEHUA HakonneHHoro nospexaenus 1,0 B Nobbix KOHCTPYKLUUOHHbIX CMOSIX.

10.7.2.2.3 lNpw ucnbiTaHM, MOLENUPYIOLLEM YCMOBUA 3KCnnyatauuwn, nocnegHun 6nok, npeacrasns-
oM HanbBonbLUYy LUUKIUYECKYD aMnnuTyay, obblMHO MpeacTasnseT aKcTpeManbHble paboune ycrnosus.
[ns npeactaBneHns aTMX ycnosui TpebyeTcs orpaHMYeHHoOe KONMMYECTBO LMKIOB, YTO LenecoobpasHo Bbi-
MOMHATb B KOHLE MporpaMmbl UcnbiTaHus. Bnok ¢ HanbonbLuen amnnUTygoN NPUMEHSIETCH B KOHLUE, Tak Kak
TEOPETUYECKM OH MOXET YNyYLUUTb YCTaNoCTHblEe CBONCTBA TPYObl U3-3a AedhopMaLMOHHOIO YNPOYHEHUS ap-
MUpYOLLMX NpoBornok. Ecnv MoxHo nokasatb, YTo AedopMaLMoHHOE YNpoYHEHUE He NPOUCXOAUT, TO Broku ¢
HanbonbLWMMK aMNIUTyaamMmmn MOryT NPUMEHSTLCS Kak B Ha4arne, Tak U B KOHLE UCNbITaHUs ANs BbiNOMHEHUS
6onee KOHCEPBATMBHOIO UCTbITAHUS.

10.7.2.2.4 CnepyeT HenpepbIBHO perMcTpupoBaTh crieqyolme nepeMeHHbIe:

- KONMUYeCTBO LMKIIOB;

- BHYTPEHHIOIO TEMNEpaTypy;

- BHELLHIO TeMNepaTypy OKpyKatoLen cpeabl;

- BHYTpPEHHee AaBneHue;

- NMPUNOXEHHYIO Harpy3Ky pacTsHKeHUS;

- hakTUYECKUE NPUNONKEHHBIE YTbl.

10.7.2.2.5 OKoHYaHue nepBoHaYarbHOro UCMbITaHUSA Ha AUHAMUYECKYIO YCTanocTb ONpeaenseTcs Kak pas-
pylleHue TpyObl (MM 3neMeHTa XeCTKOCTU Ha 13rmb) unu, B KayecTse ansTepHaTUBb!, YCNeLHoe 3aBepLueHue
Bcex uuknos. Ecnu yctanoctHoe paspylueHune Tpybbl He npoucxoauT, To 3atem obpasel, cneayeT NoaBeprHyThb
UCMbITAHUIO NOA AaBNEHVWEM, PaBHbIM Kak MUHUMYM 1,25 NpOEKTHOro AaBrieHUs C NPUOKEHUEM pacTsaruBaroLLen
Harpysku. MNocne 3asepLUeHUs UCTbITaHWSA Nepea NPUNOXKEHNEM AOMOMHUTENBHOMO AUHAMUYECKOTO Harpy>KeHUs,
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Tpyby cneayeT noABeprHyTb HepaspyllatoweMy KOHTPOMo AnNs BepuduKauMm TEXHUYECKOTO COCTOSIHUS KOH-
CTPYKUMOHHbIX crnoes. B Tabnuue 28 npusegeHbl npegnaraemble MeTodbl Hepaspyllatollero koHTpons. lMpu
UCMbITaHUW, MOAENUPYIOLLEM YCMOBUA 3KCMnyaTauum, MOXHO NMPOAOIKUTL ANHaMUYECKOe UCTbITaHUe Ha ycTa-
NOCTb MPU HanUuMy 3aMeTHOro MOBPEXAEHUS B OAHOM U3 KOHCTPYKUMOHHbBIX CIIOEB, KOTOPOE He NMpUBeno K pas-
pyLweHuto cnost Tpyobl. OHO MOXET BbiTb Taioke NPOACITKEHO NPY UCMbITaHUM MO Banuaauum cpoka akennyaTtauum
Ha Mogenu, ecnu no pesynsraram HepaspyLlatoLero KOHTPOrnsa He 6biNo BbISBNEHO 3aMETHOTO NOBPEXAEHUS.

10.7.2.2.6 CnepyeT NnpoBeCTU NOCIOMHOE pa3pe3aHue UCTbITaHHOro obpasua Ans perucTpauum TEXHU-
YECKOro COCTOSIHUSA U Hanuuusi 4eCTPYKUMU KOHCTPYKLUMK TPpyDObl Ha y4yacTke, BKIMOYasa y4acToK ¢ HaubonbLumm
NU3MeHEeHNeM KpuBu3Hbl. Crion, B KOTOPbIX MMEIOTCS NPU3HAKM NOBPEXAEHUSRA, crieqyeT NoABEepPrHyTh AeTanb-
HOMY KOHTPONHO.

10.7.2.3 Kputepun npuemkn. MogenuposaHue yCroBuii akcnnyaTtayum

CnepnyeTt npegycMoTpeTb, UTOObI Tpyba npoluna cepuio UCMbITaHU 6e3 yTeUkn Unu paspyLUEHUs KOH-
CTPYKUMOHHbIX cnoes TpyObbl, kak onpegeneHo B Tabnuue 26. Mpy Hanuyum 3ameTHOro nospexaeHus noboro
U3 KOHCTPYKUMWOHHbIX CINOEB, UCMbITaHUe crneayeT NpOoaoMKUTb Ha AoNonHUTENbHble 25 % HaKonmeHHoro no-
BPEXAEHUS CNosi, KOTOpbI UMen 3amMeTHoe nospexaeHue. [dpyrue gedekTbl, KOTopble MOTYT paccmaTtpu-
BaTbCH, KakK BAUSIOLLME Ha LEeNOCTHOCTb KOHCTPYKUMK TpyDbl, cM. B Tabnuuax 27 u 28. UcnbiTbiBaemas Tpyba,
KOTOpas npoLuna ucnblTaHue, MogeNMpyioLLiee yCroBust aKCnnyaTaumm, MOXET NOABEPTHYTbCA HEKOTOPOW Ae-
CTPYKLMU COEB OTHOCUTENBHO UX UCXOAHOro COCTOSAHMUSA. MNprUeMoyHble KpUTEPUM Mo KaKQ0MY Crioto crieqyeT
YETKO cornacoBaTtbh MeXay 3akasuymkom U U3roToBUTENEM A0 3aBEpLUEHUS NepPBOHAYaIbHOro UCMbITaHUSA.

Tabnuya 26 — Kputepuu npvemku. MogenuposaHue ycnosuin akcnnyarauum

Cnon OnpegeneHuve paspyleHua 3ameTHoe nospexageHue

BHyTpeHHui1 kapkac CkBO3HaA TpelvHa B CTeHke wunu note- | [ledopmauma npoduns, noTeps nonepeyHoro
pPA B3aUMHOTO CLEMMEHNA 3MEMEHTOB, YTO | CeYeHuA

MOXeT MPUBECTU K CMATUIO TPyGbl unu no-
BpexaeHuo obonouku, pabotawuen noa
paenenvem, npu usrube Tpybol go SBR B
noboi nnockocTu

ApmupoBaHue, o0be- | CkBosHas TpewumHa B cTeHke unu note- | MameHenue dopmbl npodhuna, npusogsLlee K
cnequBaioliee CTON- | P B3aUMHOMO CLEMMEHWUA 3MEMEHTOB, YTO | YMeHbLUEHUIO Cpoka CryXbbl HUXe CpoKa 3KC-
KOCTb K A@BMNEHUIO MOXeT NPUBECTU K paspyLueHuto obonodku, | nnyarauum

pabortatowlent noag gaeneHuem, npu narubde
Tpy6bl Ao SBR B noboii nnockoctu

— HeckBo3zHble TpewwuHbl B CTEeHKe Ha y4acTkax
¢ HaubonbLnm nepemMeHHbIM HanpsxeHnem

ApmMupoBaHue Ha | [ducbanaHc kpyyerus Bbiwe 1°/m B ycnoeu- | B nobom cnoe paspyweHo mexee 5 % apmu-
pacTsxeHue AX TMAPOUCNbITaHWA (OAWH KOHel, cBo6OAHO | pyIOLMX NPOBOMOK
noBopavmBaeTcs).

OceBas xecTKkocTb TpyObl CHM3MNacb Ha —
20 % OT 3Ha4YeHUA B Ha4ane UcnbiTaHus.

B nwbom cnoe paspyLeHo 6onee 5 % ap- —
MUPYIOLLIMX NPOBOOK

10.7.2.4 [JlononHUTenbHblEe yCroBus

PesynbTatoM faHHOro UCMbITaHUA ABNSATCA FTMCTOrPaMma UCKPUBIIEHUS, YKa3biBaoLasi YACNo LMKIOB
Ha Knacc 6e3 NoBpeXaeHUsi KOHCTPYKUUKM TPYObl, KOHLEBOro (hUTUHIa UMW 3NeMeHTa XeCTKOCTU Ha u3runb, u
OOKYMeHTaumsa no paspesaHuio obpasua. Cnegyet Takke NpeacTaBuTb CpaBHEHWE NPOrHO3NpYeMbIX U hakTu-
YECKUX pe3ynbTaTos, NMoAroTOBMEHHbIX HA OCHOBE OLEHKMN Cpoka 3Kcnnyatauuun. 31a uHopmMauuss MOXET Uc-
nonb3oBaThCs AN OLUEHKU pecypca KOHKPETHOM KOHCTPYKUUM pansepa Ans NporHo3vmpyemon UCTopum nepe-
MELLEHUs cyaHa U YCIOBUI OKpYKatoLLel cpeapbl.

10.7.2.5 AnbTepHaTuBHbIE peLueHust

Llenbto AaHHOro ucnblTaHUs SBNSIETCA YCTaNoCTb BEPXHEro coeavHeHus pansepa. Ecnu apyrue cekuyum
paisepa paccMaTpuBaloTCA Kak KpUTUYECKUE, TaKue Kak BepTUKanbHOE KOMEHO paii3epa UM y4acTok Kaca-
HUSi NPOBUCAIOLLMX pali3epoB C MOPCKUM AHOM, TO NOTPebYIOTCS anbTepHATUBHbIE UCTbITaTeNbHbIE YCTAHOBKW.
B AaHHOW KOHUrypaumum ucnbiTaHust MOryT U3MEHATLCA crieayowme napameTpbl:

- BHYTpPEHHee AaBneHue;
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- BHYTPEHHARA TemMneparypa;

- cpeaHui yron,

- amMnnuTyaa uukna;

- KONUYECTBO LIMKIOB.

[ononHuTenbHO BO3MOXHO perucTpupoBaTb AedopMaluio NPOBOIOK apMUPOBaHUA Ha pacTskeHue/
apMMpyoLLMX KOpAOoB Hapy>KHOM 060M0OUKM OKONO 3f1eMEHTa XKECTKOCTU Ha u3rub.

10.7.3 UcnbiTaHue Ha NPOYHOCTb Ha pa3aaBnusBaHue

10.7.3.1 OnucaHue

Mpu UcnbiTaHUM Ha NPOYHOCTL Ha pa3AasnuBaHUe ONpPeaensieTcs NPUrogqHOCTb KOHKPETHOW KOHCTPYK-
LUuM AN YCTaHOBKM C UCMONb30BaHUEM YCTPOUCTB HaTseHUsi. OBbIYHO UCMONb3YIOTCA TPU UMK YeTbipe Ha-
TSKHbIX PEMHS.

McnbiTatenbHasn ycTaHoBKa JOMKHA NPEeACTaBNATb CUCTEMY HATSXKHbIX YCTPONCTB KOHKPETHOrO YCTaHo-
BOYHOro cyaHa. KonuuecTtso pemHei 1 reomeTpus 6amakos JOmkHO BbiTe conoctasumo. Mpu npunoxeHnm
pacTsarmBaroLLMx Harpy3ok MUHUManbHasa anvHa obpasua gomkHa 6biTb B ABa pasa 6onblue ANWHbI Wwara npo-
BOIOK apMUpOBaHUs Hapy»KHO 060MoYKu.

10.7.3.2 lNpouegypa

Cnepgyet yCTaHOBUTL Ha UCTIbITaTeNbHY YCTaHOBKY obpasel rubkon Tpybbl nycTbiM, 6e3 BHYTpPEeHHEero
nasneHus. Pasgaenusarowasn Harpyska nosbiwaetcs oT Hyns o 110 % npoekTHou Hecyuen cnocobHocTu
TPpyObl Ha CXXaTue Co CKOPOCTbLIO He Bonee 1 % MakcumanbHou Harpy3ku B cekyHay (1 %/c). Cneagyet nogaep-
XUBaTb MOCTOSHHYIO CXXUMatOLLY0 Harpy3ky (B npegenax +2 %) B TeueHue He meHee 1 4. OBanbHOCTL TPYObI
U3MEPSAETCA B Harpy)KEHHOM COCTOSIHUM U MOcne MNOSHOWM pasrpy3ku. McnbiTatenbHble Harpysku crnegyer oc-
HOBbIBaTb Ha Harpyske, npegnonaraemoun B npoLecce yCTaHOBKU, C y4eToM KoadduumeHTa besonacHocTu.
PapvanbHas Harpyska 3aBUCUT OT Macchl TpyObl, ryBuHbl 1 Apyrux dhakTopos.

10.7.3.3 Kputepuu npuemMku

[onyctumas osanbHOCTb TpybObl B Harpy>XeHHOM cocTosiHUK cocTasnseT 3 %, a B HeHarpy>XeHHoMm co-
ctosiHum 0,2 %. 3HaueHune BeNUUMHbI B HEHarpy>XeHHOM COCTOSIHUM MOXET ObiTb YBENUYEHO, ECNA B pacuyeTax
Ha cMATUe ucnonb3osanoch 6ornee BbICOKOe 3HayeHue; cM. 6.4.2.4.

10.7.3.4 [JlononHUTenbHbIE yCnosus

CnepgyeT oLeHUTb BNUsHWE pacTAarnsBatoLLein Harpy3ku Ha NpPoYHOCTb rmbkon Tpybbl Ha pasgasnueaHue.

10.7.3.5 AnbTepHaTuBHbIE peLueHus

McnbiTaHue Ha NPOYHOCTb Ha pasgaBnuBaHUEe MOXKET BbIMOMNHATLCS C MPUNOXEHUEM pacTsrusaroLein
Harpysku. PekoMeHAyeTca 0O NPUNOXKEHUS CXHUMAOLEN Harpy3kv NpuknagblieaTe pacTarMBaroLLyo Harpys-
Ky, BENMUYMHOW, KaK MUHUMYM PaBHOWN NPOEKTHOW pacTsArMBaloLlen Harpyske npu yCTaHOBKE CO CKOPOCTbLIO,
He npesblwarowen 1 % Harpysku B cekyHay. Kpome Toro, cxumarowasn Harpyska MOXET CTyrneHYaTo MoBbl-
waTbCA A0 TeX Nop, Nnoka He ByaeT NpeBbileH NPUEMOYHbIN KpUTEPUA, YTODbI OnpeaennTb MakcuMarnbHyo
CKMMaHOLLYIO HarpysKky Tpybbi.

10.7.4 KomGuHMpoBaHHOE UCNbITaHUe Ha U3rMb u pacrsbkeHue

10.7.4.1 OnucaHue

10.7.4.1.1 KomBuHupoBaHHOE UCNbITaHUe Ha U3rnb 1 pacTsikeHue NpoBoaAT Ans Bepudukauyum ycrta-
HOBKM KOHKPETHOW KOHCTPYKUUM TMBKou TpyObl C ropu3oHTaslbHbIM pacnonoxeHuem. [JaHHoe ucnbiTaHue
MoAenupyeT npoxoxaeHue Tpybbl no Wkusy cyaHa-Tpyboyknagumka. B gaHHoOM ucnbiraHum He Tpebyetcs
BKNtoueHe B obpasel 3aBOACKUX KOHUEBbIX UTUHrOB. HeobxoamMmo TonbKo, YToObl KOHUEBbIE YCTPOUCTBa
6binn cnocobHbl NepenasaTb rMbkon Tpybe pacTarnsaroLlyio Harpyaky. lNoBpexaeHue ns-3a paspesaHus ur-
HOPUPYIOT.

10.7.4.1.2 CnepyeT ycTaHoBUTb obpasel Ans UCMbITaHUWA NYCTbIM, NPU aTMOCHEPHOM BHYTPEHHEM
OaBneHuu, Ha cneyuanbHoe YCTPOMCTBO, KOTOPOE UMUTUPYET LUKUB YKNaaku TpyObl yCTaHOBOYHOrO cyaHa c
VMAEHTUYHBIM paguycoM uarnba u nonepeudHbiM npocdunem. Obpasel cnegyeT Takke COeauHUTbL C COOTBET-
CTBYIOLLMM YCTPOMCTBOM ANSA NPUMOXEHUs pacTarusatowen Harpysku. Cnegyet obecneunTb, 4Tobbl Npsmas
cekums Tpybbl, CoeanHEHHasa C YCTPOMUCTBOM AN MPUNOXEHUS pacTarvBatoler Harpysku, bbina He MeHee
ONWHBI TPYObl, U30MHYTOWM Ha LUKMBE.

10.7.4.2 lNpouenypa

10.7.4.2.1 OceBas Harpy3ka npuknageisaetca Ao 110 % npoeKTHOro pacTsKeHUS CO CKOPOCTbIO He
6onee 1 % NPOEKTHOW Harpy3ku Ha pacTskeHue B cekyHay. CneayeT NpUHATL 40NyCTUMOE U3MEHEHUe Npo-
€KTHOro pacTsikeHuns £2 %. OT1a Harpy3ka yaep>XuBaeTcs B TEYEHUe He MeHee 1 u.

10.7.4.2.2 HapyxHblin guameTp TpyObl namepsietcs B AByx Mectax yepes S90° no oKpyXHocTu Tpybbl B
W3OrHyTOM ceKumm TpyObl, NpU 3TOM OAHO U3MEpPEHUE BbINONHAETCA Ha KOHTaKTHOW NOBEPXHOCTU TPyObl. Pac-
TAMMBaroLas Harpyska copacbiBaeTcs, U U3aMepeHus Tpybbl NOBTOPSIOTCS.

92



roCT P 71121—2023

10.7.4.3 Kputepum npuemMku

[onyckatoTcs cneayroLme N3SMeHEHUs Hapy»XHoro gnameTpa:

- HarpykeHHoe cocTtosiHue: 3 %);

- HeHarpyXeHHoe coctosHue: £1 %.

10.7.4.4 [lononHuTenbHble yCrnoBus

CnepgyeT oueHuUTb BNUsiHWE Ha Aedopmaumio Tpybbl pa3nuuHbIX paguycos usrmba LKkMBa U pactarvsa-
FOLLIX Harpy3oK.

10.7.4.5 AnbrepHaTuBHble peLueHUst

Mocne 3aBeplueHUs Bbllle ONUCAHHOMO UCMbITAHUS pacTArMBaloLlas Harpyska MOXeT CTyneH4yaTo no-
BbILLIATLCA CO CKOPOCTbIO He Bonee 1 % NPOeKTHOro pacTAXEHUA NpU YCTAHOBKE B CEKyHAY A0 TeX nop, noka
He OyaeT npeBblleH NPUEMOYHbIA KpUTEpUn. 3TO 3HaYeHUe onpeaensieT paspyLlaroLlyo pacTaArMBatoLLyo
HarpysKy npu ycTaHoBKe.

10.7.5 UcnbiTaHne Ha 3KcnyaTauMio B KUCIoON cpefe

10.7.5.1 Onucaxue

10.7.5.1.1 B gononHeHue K CTeHAOBbIM UCTMbITAHUSAM CTarnbHbIX MaTepuanos NpoBofioku/kopaa ans se-
pydmKaumm SKCNyaTauMoHHbIX XapakTepUCTUK NpU 3KCnnyaTauum B KUCMNOW Cpeae MOoryT Takke NpoBoauTLCS
HaTypHble UcnbiTaHus TpyObl. Takne ucnbiTaHUA AONYCKAETCA UCMOMNb3oBaTh ANs CO34aHUA peanbHbIX YCNoBUM
3KcnnyaTtauum B KUCNow cpeae B KonbLEeBOM NPOCTpaHCcTBe TPybbl (MHOMOCNOMHOM CTPYKTYPb! 683 CBA3YOLLMX
CnoeB), coAepalleM cTarnbHble NMPOBOSIOKMU, U Ha NMOBEPXHOCTU Kopaa TPpyObl (MHOrOCNOMHOW CTPYKTYpbl CO
CBA3YOLUMN CIOAMM), @ TaKkKe ANS MOAENMPOBaHNUSA YCOBUIA HArpy>XeHWUsA NPOBONOKM Npu crubaHum Tpyobl.

10.7.5.1.2 [laHHOe ucnbiTaHue, Kak npasunio, NPOBOAAT NPU UMUTALMM KONbLEBOro NPOCTpaHCTBa AN
TPy6bl MHOrOCIOMHON CTPYKTYpPbl 683 CBA3YOLMX CrOeB, yBNaXXHEHHOro COneHon BoAoN ANnA UCNbITaHUA Npu
YCNOBUWN paspyLUEHUS U NPECHOW BOAOW AN MOASNUPOBaHUA HOpManbHbIX pabounx ycrnosun, NnpuHuMas,
YTO NpekpalleHue paboTbl Bbl3aBano koHaeHcauuo. OBbIYHO NP UCMbITAHUAX TPYO MHOTOCNOMHOWM CTPYKTYpPbI
CO CBA3YHOLUMU CNOSIMU UCTNONb3YIOTCA 0Ope3nHeHHbIe Kopabi.

10.7.5.1.3 [lonyckaeTcs UCcnonb3oBaTh ABa MeToa:

a) npsimoe HarHeTaHue Tpebyemoi koHueHTpauun H,S/CO, B KonbLeBoe NpoCTPaHCTBO;

b) HarHeTaHue Tpebyemoit koHueHTpauum H,S/CO, B kaHan Tpy6bl n obecnevueHne JOCTMKEHUA paBHO-
BECHOMO COCTOSIHUSI KaHarna/MmoBepXHOCTU KOPAOB C UCMONb30BaHMEM NPOHULI@EMOCTU BHY TPEHHEN 060nouKu,
paboTaroLen nog gasneHuem.

MpumevyaHue — Metogb) npvmMeHUM TonbKo ANSA TPYO MHOrOCNOMHOM CTPYKTYPb! CO CBA3YHOLLUMU CNIOAMMU.

10.7.5.1.4 [Ins no6oro cnyyas, npusegeHHoro B 70.7.5.1.3, HeobxoaumMo NpoBecTu npeasapuTenbHyo
OLeHKY paBHOBECHbIX COCTOSIHUIA KaHana/noBepxHOCTU KOPAOB Ha ocHoBe ANddY3MOHHOW/KOPPO3UOHHOM MO-
Oenu, cornacoBaHHOW € U3rotosutenemM rubkon Tpyobl.

10.7.5.1.5 BeposiTHO, UTO ANS YCKOpeHust cTabunuaauum npu AOCTWKEHUN PaBHOBECHOIO COCTOSIHUSA
B NpueMneMbIii NPOMEXYTOK BpeMeHu (OT 2 Ao 3 Mec) B HayarnbHbi nepuos notpebyeTcss UCKYCCTBEHHOE
MOBbILLEHWE KOHLEHTPaLWK, 3a UCKITIOUYEHWEM Cryyaes BbICOKOW KOHUeHTpauumn H,S. CnepyeT Takke Bbinosn-
HUTb NpeaBapuUTENbHYIO OLEHKY npolecca cTabunusauum ¢ ncnonb3osaHnem aud dy3nMoHHON/KOPPO3UOHHOM
MOZenu, cornacoBaHHOW C U3rOTOBUTENEM.

10.7.5.1.6 MNpu nposegeHun obLuen ksanudukauum XxapakTepucTUKu UcnblTatensHoro dnouaa Mmogenu-
PYIOT yCnoBusA 3Kcnnyatauum ana Tpy6Hou npoaykumn. UcnbiTaHue cnegyeT nnaHuposaTth Tak, YTobbl nony-
ynTb HackiweHne H,S 1 CO, cTanbHbIX KOMMNOHEHTOB B KOMbLIEBOM NPOCTPaHCTBE UMW Ha NMOBEPXHOCTU Kopaa
[0 YPOBHS, KaK MUHUMYM paBHOrO NPOEKTHOMY MapuuanbHOMY AaBMEeHUIO [B KONbLEBOM NPOCTPaHCTBE/KaHa-
ne Tpy6bl (MHOrOCNOMHOW CTPYKTYPbI CO CBA3YOWMMN cnosiMmu)]. Heobxoaumo obecneunts, YTobbl 4aBneHne
BHYTPEHHero cnonaa CoOoTBETCTBOBANO MPOEKTHOMY AaBIEHMUIO.

10.7.5.1.7 PekomeHayeTcs, YTobbl TeMnepaTtypa cnouaa coctasnsna npubnuantensHo 25 °C, kpome
cnyvyaes, ecnu oxugaemas paboyas TemnepaTtypa 3HauMTENbHO HWXE, B TaKUX YCNOBUSX UCMOMb3YIOT pa-
Bouyto Temnepatypy. Cnegyet obecneuntb, YTobbl 06paszel ANS UCMbITAHUIA BKMOYAN KOHUEBble OUTUHIU,
WAEHTUYHbIE TEM, KOTOpbIE NpeanaratTca ANA NPUMEHEHUS.

10.7.5.1.8 lNpegnoytutenbHee NPOBOAUTL UCTbITAHUSA NPU HAarHETaHUU B KaHan Tpybbl, Tak Kak auddy-
aus H,S n CO, npaBunbHO MogenupyeT Tpy6bl B yCOBUAX SKCnyaTauuu.

10.7.5.1.9 VcnbiTaHus pait3aepoB MOryT NPOBOAUTLCA B ABa dTana: BHayane HarHeTaHue H,S/CO, npu
cTaTtuyeckon Tpybe, 3atem, Npu OOCTUKEHUM Kenaemoro pasHoBecusi, crubaHue Tpybbl ¢ co3gaHuem 3a-
AaHHbIX NepeMeHHbIX HanpsKeHuN. MNepeMeHHble HanpsXKeHns LOMKHbI COOTBETCTBOBaTbL Brniokam pasmaxos
HanpsKeHu, cCMogenNMpPoOBaHHbIM B NporpaMmmMe Ha AUHaMUYECKYHo YCTanocTb U HACTPOEHHbIM Takum obpa-
30M, YTObbI CO3AaTh 3afaHHbIV YPOBEHb YCTaNOCTHOrO NOBpEXAEHUA B NpoBonoKax/Kopaax.
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10.7.5.1.10 lNocne 3aBepLIeHUs HAaTypPHOro UCMbITaHUS NPU BO3AEUCTBUN AUHaMUYeckoro uaruba nony-
UYEeHHOe YCTanocTHOe paspyLUEeHUe MOXHO OLEHUTb NMYTEM YCTanoCTHbIX UCMbITaHUA Ha Bo3gyxe obpasuos
NPOBOMNOKM ANsi ornpeaeneHuss KoCTaTo4HOro cpoka cnyx6bi». UcnbiTbiBaemyto Tpyby ycTaHaBnmsarwT B COOT-
BETCTBYOLLEE YCTPOUCTBO ANsi HATYPHOro UCMbITaHUA 3KCMnyaTaumm B KUCon cpege. 3To YyCTPOMUCTBO 00bIY-
HO COCTOUT U3 6eTOHHOro ByHKepa N 3aKpbITOro NOMELLEHUS C BbITSKHOW BEHTUNSLUMEN B COOTBETCTBUM C
MECTHbIM 3aKOHOAATENLCTBOM MO Be3onacHOCTU Tpyaa U OXpaHe 340POBbA.

10.7.5.2 lNpouenypa

10.7.5.2.1 Bosgeiuctaue H,S n CO, Ha apmupytoLme NpoBonokwKopabl mbkon TpyObl JocTuraeTcs ny-
TeM npokaunsaHus yepes obpasel Tpybbl cononaa c npegsapuTenbHO 3a4aHHOM CKOPOCThLIO (Boga € pacTBo-
PEHHbIMM ra3oBbIMU KOMNOHEHTaMW Yepes KornbLieBoe NPOCTPaHCTBO UMK HedTb C ra3oBbIMW KOMMOHEHTaMu
yepes NPoOXo4HOM KaHarn).

10.7.5.2.2 ina onpegenenus notpednenus H,S n CO, Heobxoagum otbop npob dniomaa Ha Bbixoae
TPybb! (KONbUEBOro NPOCTpaHCTBa/NPOXoAHOro KaHana). Mpu npokaynBaHuu Yyepes NpoxogHown kaHan Tpeby-
eTcsa Takke otoop Npob 13 KonbLEBOro NPOCTPaHCTBA.

10.7.5.2.3 Nocne JocTwKeHUs paBHOBECUS UCMbITaTeNbHbIN PAacTBOP HEMNPEpPbLIBHO NPOKaunBaeTcs B Te-
YeHue 3agaHHoro nepuoaa BpeMeHU Ans onpeaeneHns CKOPoCTU KOPPO3un UMK YCTaNOCTHbIX XapaKTEPUCTUK.

10.7.5.2.4 o 3aBepLUeHUM UCTNbITAHUSA Ha Bo3dencTeue TpyOy crieqyeT BHayane noaseprHyTb UCMbITa-
HUIO NOA AaBMNeHUeM, a 3aTeM paspesaTtb Ha ceKkTopa.

10.7.5.2.5 B 3TOT MOMEHT Ba)XHO MPUHATL pelleHue o HeobxoaUMOCTU AaHHbIX UCMbITaHUA Ha pas-
pbiB OT BHYTPEHHEro AaBneHus, KoTopble MoryT BbiTb Hanbonee NoaXo4sWMMM ANA CTaTUYECKMX BbIKUAHbIX
TpybonpoBoaoB, UM AaHHbIX MO OCTATOYHOW YCTaNOCTHOM JONroBeYHOCTU. B nocnegHem crniyyae, KOTopbIn
OTHOCMUTCSA K pain3epamM Ans NpUMEHEHUs B AMHaMUYeCcKux ycnosusx, Tpyby cnenyeTt paspesaTb Ha cekTopa,
a obpasLibl NPOBOMOKM UCMbITaTh Ha CTEHAE Ha OCTATOYHYH YCTanoCTHYH AONTOBEYHOCTb ANA CPaBHEHUSNA C
HOBbIMU NPOBOSIOKaMu, He NoABEpPraBLLUMMUCA BO3AENCTBUIO.

10.7.5.2.6 VicnbiTaHWe Ha pa3pbiB OT BHYTPEHHEro AaBneHus NpoBoasT, Nosbiwasn gasneHue Ha 20 % npo-
€KTHOTro 3HaYeHUs AaBfieHns UCMbITaHUS (MU C MEHbLUMMM LWaraMu, ecnm HeobXoanMo) ¢ MUHUMAarbHBIM Nepu-
o4oMm Bbiaepxkku 3 4 mexay waramu. Cnegyet obecneunTb, YToBbl XKUAKOCTL B Tpybe He cogepxana H,S npu
cobniofeHn Mep NpegoCcTopoXHOCTU Ans paboTsl ¢ H,S, Tak kKak npu pa3pbiBe NPOMCXoAUT 0cBobOXAEHMe rasa.

10.7.5.2.7 Ans mogenupoBaHUsa OUHaMUYECKUX YCroBUM 3Kcnnyatauuu uarubaHue Tpybbl uenecoo-
BpasHo co3gaBath Npu YCTaHOBKE €€ Ha ropU3oHTanbHYyo pamy Ansa uarnbaHus. [Ins KOHTPONs UCKPUBNEHUS
MOXeT noTpeboBaTbCA YCTaHOBKA 3IEMEHTOB XXECTKOCTU Ha U3rmb Ha ogHOM unu AByx KoHuax Tpybbl. Uaru-
BaHue Tpybbl paccunTbiBatoT Takum obpasom, YTobbl co3gaBaTh HaANeXalme Harpysku Ha pacTsXkeHue aons
yCTanocTu NPOBOSIOK UM apMUPYIOLLMX KOPAOB Ha pacTsKeHUEe Ha ydacTke MaKCUMarnbHOro UCKPUBIEHUS
TpyObl B OMNOMHEHWE K peanbHbIM Harpy3kaMm B apMUpoBaHuM Ha aasneHue (6e3 cBs3yoLmx Croes).

10.7.5.3 Kputepuu npuemku

10.7.5.3.1 HaTypHble ucnbiTaHUsA Ha SKCnyaTauuio B KUCION cpee SBNAITCA OTBETCTBEHHOW 3aaayen,
W UX crieayeT paccMmaTpusaTh Kak YacTb NporpamMmbl paspaboTku u3genus, Kak YacTb Ksanudukauuv nsgenms
AN KOHKPeTHOro npoekTa. [NpoaomknTenbHOCTb UCTbITAHUSA CO CINOXHOW MHTEpnpeTauuein pesynsratos Mo-
XKET NPEeBbICUTL KaneHgapHbil rog.

10.7.5.3.2 Ctatuyeckue ucrnbiTaHusa TpyObl 4ONYCKAETCA OueHuBaTh Ha Base CHWKEeHUS NPOYHOCTU Ha
BHYTPEHHEE JaBreHue Bo BpeMeHU U3-3a KOppo3um, KOTopas nocne SOCTUXEHUA paBHOBECUS] NPUHUMAETCS
NHEeHoM BO BpeMeHn. 3TO OTHOCUTCS K YCNOBMIO, YTO 0OLLas KOppo3nus pas3suBaeTcs bbicTpee, YEM ToUeY-
Hasi koppo3us. Ecnu nmeet mecto nocnegHee, TO CpeaHsA rnybuHa U CKOPOCTb TOYEYHOW KOPPO3UU MOXET
MCMonb3oBaTbCs ANA NPOrHO3MPOBaHUA OXMAAEMOro Cpoka aKcnnyaTauum.

OnpepenaTb AMHaAMUYECKUe UCMbITaHNSA TPyObl AOCTATOYHO TPYAHO, Tak Kak KOMOMHaLMsa ycnoBuii Ha-
rPY’KEHUSA 1 KOPPO3UOHHBIX SIBNEHUI ABNAeTCA ele 6onee cnoxHbiM aeneHuem. VsrotosuTenio 1 nonb3osare-
N0 cnegyeT COBMECTHO pa3paboTaTtb B3auMonpueMnemMyto Mogenb NPOrHo3MpoBaHUA CPoKa SKCnnyaTauuu.

10.7.5.4 [lononHUTenbHble ycrnosus

10.7.5.4.1 [lo ucnbiTaHUin cnegyeT NpUHATD COrMacoBaHHYO C U3rOTOBUTENEM U NoMb3oBaTenem aHa-
TNINTUYECKYIO MOAENb CKOPOCTU KOPPO3UM U YCNOBUIA Harpy>XeHus (Bkroyas oLeHKy cpeabl KonbLeBoro npo-
CTpaHCTBa U CpOKa Ccryxobl).

10.7.6 UcnbiTaHue Ha OrHECTOMKOCTb

10.7.6.1 OnucaHue

10.7.6.1.1 Llenbio ucnbiTaHNs Ha OrHECTONKOCTb ABMAETCA onpeaeneHue BpeMeHn BbbKUBaHUSA ans rubkom
TpyObl B KOHKPETHOW noxapHoi cuTyauun. OrHECTONKOCTb MOXET YUYUTbIBATLCS NMPU MPOEKTUPOBAHUN KOHCTPYK-
Uum TpyObl unu MoxeT BbiTh obecrneyeHa ¢ NOMOLLBIO AOMOMHUTENBHOW NAacCUBHON NPOTUBONOXAPHOW 3aLUTh.
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10.7.6.1.2 VicnbiTaHUe Ha OrHECTOMKOCTb MOXET BbINOMHATLECA npu Temnepatype orHa 700 °C u npo-
pormkutenbHocTu noxapa 30 MUH.

10.7.6.1.3 Tpy©6y UCnbITbIBAKOT NPU NPOEKTHOM AaBneHun. BHyTpeHHUM crirougom TpyObl MOXKET ObiTb
BOAa UNu gpyrow cornacosaHHbiv dontong. Cneayet obecneuntb HENOABWXXHOCTL dortonga Ans MogenMposa-
HUSI HAUXYALWX YCNOBUA HarpykeHus. B obpasue ans ucnbiraHuii UCNomnb3yoT KOHUEBbIe OUTUHIU, NpegHa-
3HaueHHble AnA aKcnnyaTauun.

10.7.6.2 lNpouegypa

10.7.6.2.1 B Tpybe co3gaetcs npoekTtHoe aasneHue. McnbiTaHne Ha OrHeCTOMKOCTb CreayeT Havatb, Kak
TONbKO cTabunuanpyertcs AasneHue. 3agaHHbIM YCrOBUAM UCTIbITaHUS OMKHbI MoABepraThCst Kak Teno rubkon
TPyObl, TaK U KOHUEeBble UTUHIK. [laBneHve, npeBbllLatoLlee NPOEKTHOE AaBNeHNe, MOXET copackiBaTbCs.

10.7.6.2.2 PaspyLeHue Tpybbl npuHUMaeTcs Kak nageHune aasneHuns Hwke 90 % aasneHus UCnbiTaHUS.
Bpemsi BbRKMBaHUsSi onpeaensieTcsi Kak Bpemsi OT Hayana noxapa 40 paspyLleHus Tpyobl.

10.7.6.3 Kputepuu npuemku

Bpemsi BbPKMBaHUA AOMKHO NPEBbILATh NPOeKTHbIe TpeboBaHUs.

10.7.6.4 AnbTepHaTuBHbIE peLleHus

Temnepatypy nnameHu yCTaHaBnUBaOT MO HaUXyAWWM BEPOSTHbIM YCMOBUAM MOXapPHOW Harpys-
kn. CTaHAapTHble 3HaYEHUs TemnepaTypbl NnaMeHu Ansa ropswero dakena cocTaBnaT NpubnuanTensHo
1100 °C, a ansa noxapa nponuea okono 1 000 °C, B yacTHoCcTU, ANsA TpyObl, oxBayeHHOW nnameHeMm. Ecnu
Tpyba He oxBayeHa nnameHem, To 3HaYeHUs TemnepaTypbl nnameHu moryT coctaensTe ot 400 °C go 600 °C.

10.7.7 WcnbiTaHus Ha 3po3Uio

10.7.7.1 Onucaxue

10.7.7.1.1 Ha pucyHke 28 nokasaHa TMNoBas yCcTaHOBKa ANA uUcnbiTaHua Ha aposuio. Obpasel ans uc-
nbiTaHWUA cnegyeT hUKCUpPOoBaTbh C MUHUManbHbLIM pagnycom uarnba nog yrnom S0°. 3HaueHUs CKOPOCTU 3Po-
31N BO3MOXHO OMNpPeaenvTb MO YMEHbLUEHUIO TOMLWUHbI (fIOKanbHas CKOPOCTb 3PO3UM) UMK Mo NoTepe Macchbl
(cpenHsis CKOPOCTb 3PO3UK) BHYTPEHHETO KapKaca.

10.7.7.1.2 CocTaB BHYTpeHHero drrouaa AoMKeH COOTBETCTBOBATL NPOeKTHbIM TpebosaHuam. Cnegyer
yuuTbIBaTH Criegytoulee:

- CKOpPOCTb MOTOKa;

- coaepkaHue necka;

- pasmep yacTu;

- TeMnepatypy;

- faBrnexue;

- coaepkaHue KOpPO3UOHHOrO rasa.

10.7.7.2 MNpouenypa

Cnepnyet obecneunTb, YTobbl UCMbITaTeNbHbIA noua UMpKynuposan B rubkon Tpybe He MeHee cemMu
AHel. MNocne 3aBepLUeHns UCMbITaHUSA U3MEpPeHUe 3po3nu cneayeT BbINOMHATL KaK MUHUMYM B MSATU TOYKax
BOKpYr narmba (pekomeHgyemble Touku uamepenus: 0°, 15°, 30°, 45° n 90°).

10.7.7.3 Kputepum npuemku

CKOpOCTb 3p0O3uK AOMKHa COOTBETCTBOBATL NMPOEKTHLIM TPEBOBaHUAM K Tpybe 1 CpoKy ee aKcnnyaTauum.

10.7.7.4 [JlononHuTenbHbIe ycrnosus

CnepayeT oLeHUTb BNUSIHWE COCTaBa UCMbITaTeNnbHOro dnonaa, CKOpocTH NOToKa U paguyca usrnda Tpyobi.

10.7.7.5 AnbTepHaTyBHbIE peLleHus

[ns onpeneneHns CKoOpocTU 3pO3uK NP BO3QENCTBUN KOPPO3UN MOXKHO UCTbITaTb BNIUSIHUE KOPPO3UOH-
HbIX ONOUA0B Ha CKOPOCTb 3PO3UM.

10.7.8 TFL-ucnbiTaHue

10.7.8.1 Lenbto TFL-ucnbiTaHnsa asnseTcs sBepudukaums Toro, YTo 3akaymBaemble UHCTPYMEHTbI TFL
Hagnexawum obpasom nNpoxoaaT yepes rubkyto TpyOy, 1 onpegeneHne CKopocTu uaHoca rmbkon Tpyobl U3-3a
HEOOHOKPAaTHOro NPOXOXAEHUS UHCTPYMeHTa. McnbiTaTenbHas ycTaHoBKa MOAENupyeT NpoLecc npoxoxae-
HUA Tpybbl TFL ¢ ucnonb3osaHuem rubkon TpyObi gnuHom 45,72 M.

10.7.8.2 Tpyba coeanHSAETCA C HAaCOCHOM M MaHUMonNbAHOW yCTaHOBKOW, kKoTopas obecrneunBaeT us-
MepseMyto rmapasnuUYecKyro 3HEpPruI U cpeacTea U3MeHeHUs HanpaenexHus dnionaa B Tpybe. MMbkas Tpyba
yKnagbiBaeTcs B ABYX KOHdurypaumsax: B opme wmpokon «U» ¢ paguycom usruba 3,66 m u B oopme y3komn
«U» ¢ paguycom usrmba 1,52 M (MamepeHHble OT OCEBOM NIUHUK).
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PucyHok 28 — NMpumep TUNOBOM YCTAHOBKW ANSA UCMbITAHUA Ha 3pO3N0

10.7.8.3 MNepepq coeguHeHneM B Tpy Oy BBOAUTCH 3aKkaunBaemMas UHCTpyMeHTanbHas kononHa TFL. Cnepy-
eT obecneunTb, UTObblI MHCTPYMEHTanbHasa konoHHa TFL cocToana us Yetbipex «NoOAHUMAOLLNX» OBUKUTENEN,
YeTbIpeX «OMnycKaroLWmX» ABWKUTENEN U CryckaeMoro MHCTpyMeHTa. CnyckaemMbiM UHCTPYMEHTOM MOXET ObiTb
onpaska TFL unu gsa wabnoHa ¢ «oCTpbIMK 3anneynkaMmm», B KOTOPbIX NOANPYXUHEHHbIE LUNMAUHTLI NEPBOro
wabnoHa opueHTUpoBaHbl Ha 90° OTHOCUTENbBHO LWNAUHTOB BTOpOro wabnoHa. Oba cnyckaeMbiX MHCTPYMeHTa
cnepyeT LMKNNYecku nponyckaTtb Yepes obe ucnbitatenbHble KoHUrypaummn TpyObbl HECKOMbKO pas.
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10.7.8.4 Heobxoaumo, utobbl MHCTPYMeHTanbHas konoHHa TFL ¢ onpaskoi cBob6ogHo npoxoauna yepes
Tpyby B ntobom HanpasneHuu. MNMocne 3aBepLUeHUss UCTIbITAHWUI NPOBEPSAIOT UHCTPYMEHTarbHble KOMOHHbI U
BHYTPEHHIOIO MOBEPXHOCTb TPYObl HA HaNUYMe HeXenaTenbHOro N3HOCa UMW NOBPEXAEHUS.

10.7.8.5 Ecnu u3BeCTHbl CneunanuanpoBaHHble CriycKkaeMble UHCTPYMEHTbI (Takne Kak ckpebok ans
OUUCTKM OT NapaduHa, 30HA ANSA pa3MbliBa Necka Unu UHCTPYMEHT « AN YCTaHOBKU ras3nudTHOM apMaTypbl»),
TO 3TU UHCTPYMEHTbI Takke PEKOMEHAYETCS NPONycKaTh Yepes UcnbiTaTeNbHy NeTio.

10.7.9 BakyyMHOe ucnbiTaHue

10.7.9.1 OnucaHue

10.7.9.1.1 BakyyMHOe ucnbiTaHue npegHa3HayeHo TOMbKo Ans rmbkux Tpy6 MHOrOCIoOMHON CTPYKTYpPbI
co cBAsyoWMMM criosimu. Llenbio BakyyMHOro UCMbITaHUA ABNSETCA onpeaeneHne COOTBETCTBUS NPOYHOCTU
cLenneHus BHYTPEHHEro Cros ¢ ApYruMn crosmu Tpyosi.

10.7.9.1.2 BakyymHoe uCnbiTaHUe He MPUMEHUMO K Tpybam, B KOTOPbIX UCMOMb3YETCA BHYTPEHHUMU
CTanbHOW B3aMMOCBA3aHHbIN Kapkac. Kpome Toro, BakyyMHOE UCMbITaHUE MOXET OblTb MPaKkTUYEeCKU HeBbl-
nonHuMbIM Ansa Tpy6 anvHou Gonee 11 M unu Tpy6 manoro aguametpa.

10.7.9.2 lNpouegypa

10.7.9.2.1 BakyyMmHoe UcnbiTaHue nNposoasT npu aasneHun 85 kla no maHometpy v Bblaepxke 10 MUH.

10.7.9.2.2 Ha ogHOM 13 KOHLOB ucnbiTatenbHoro obpasua cnegyet obopyaosaTb Npo3padHoe nnact-
MaccOBO€ OKHO, YTOObl MOXHO BbifO BbIMOMHATL BU3yarnbHbIV KOHTPOMNb BHYTPEHHEW NMOBEPXHOCTU C NpUMe-
HEeHWEM Haanexallero UCTOYHMKa CBeTa C NlyYOM Ha OAHOM KOHLE, HanpaBrieHHbIM Ha APYrov KOHeL,.

10.7.9.3 Kputepum npuemku

10.7.9.3.1 He gomxHo ObiTb CMATUS BHYTPEHHEro Crnosi, HapyleHUs agresuu mMexay crosMmu B Tene
Tpybbl, BCNyyMBaHU 1 Apyrmx BUAOB gedopmayumu.

10.7.9.3.2 Tpy6y crieayeT NpoBepsTb Ha Hanuumne niobbiX HapyXKHbIX U BHYTPEHHUX aAedopMaumii.

10.7.9.4 AnbTepHaTUBHbIE peLUeHus

OTO UCNbITaHWe MOXHO MPOBOAUTL B TeMeHuUe 24 4 nocne UCMbITaHUS KePOCUHOM ANS onpeneneHus
CONpOTUBNEHNS TPYObl MPOHUKHOBEHUIO U NepeMeLLeHIo hrovaoB unu ra3os. BakyymHoe ucnbiTaHue «Bbl-
TArMBaeT» KEPOCUH U3 Tena TpyObl, eCnu NPOU3OLLSIO 3HAYUTENBHOE ero NPOHUKHOBEHUE UM MUrpaLUS.

10.7.10 UcnbiTaHWe KEPOCUHOM

10.7.10.1 Onucanue

10.7.10.1.1 HacToswee ucnbiTaHne onbiTHOro obpasua npeaHasHayeHo Tonbko Ans rubkux Tpyd MHoro-
CNOHOW CTPYKTYpPbl CO CBA3YOLWMMU cnosiMu. Lienbto ncnbiTaHns KepocUHOM SBnseTcA obHapyKeHue Kakoro-
nMB0 NPOHUKHOBEHUSI UMW YTEUKUN YITIEBOAOPOAHOM KUAKOCTU Yepes BHY TPEHHUI Crov TpyObl.

10.7.10.1.2 JononHuTtenbHo, Ana obHapyeHnsa nboro 0CTaToMHOro KEpPOCUHa, KOTOPbIA MOr NMPOHUK-
HyTb B Teno TpyObl, cpasy nocrne faHHOro UCMbiTaHUA NPOBOAST BaKyyMHOE UCTbITaHUE.

10.7.10.1.3 HacTosiwee ucnbiTaHue B NepByto oyepeab npeaHasHavyeHo TonbKo Ans rubkux Tpy6 mHoro-
CMNOMHOW CTPYKTYPbI CO CBA3YHOLMMU CNosiMM 6e3 BHYTPEHHEro B3anMOCBS3aHHOMO CTanbHOro Kapkaca.

10.7.10.2 MNpoueaypa

10.7.10.2.1 Tpy©y cneayeT yknagbiBaoT NPSMO U 3anofHSIOT KEPOCUHOM, yAanve BeCb BO3AyX. 3aTeM B Tpy-
6e crnegyeT NOBbICUTL AaBNeHne A0 NPOEKTHOro 3HaYEHNA U BbIAEPKUBATL NPY 3TOM AaBMNEHUN B TeueHue 24 u.

10.7.10.2.2 [lo Hayana nposefeHus UCNbITaHNA HeobXoaUMO NPeaYCMOTPETb LINKITUYECKoe U3MeHeHune
OasneHus ansa obneryeHnsa crabunuaauumn AasneHusa B TeyeHne 24 y.

10.7.10.3 Kputepun npuemku

Yepes 24 4 cnegyet cbpocutb AasneHue B Tpybe, yaanuTb CO4EpXMMOe, BbICYLLUMTbL U obcnegosaTh
Ha Hanuuue Kakux-nmbo B3QyTUW, YTEYEK UNU OTAENEeHUss BHYTPEHHEro Crosi OT KapKaca Unu OT KOHLEBOro
cuTuHra.

10.7.10.4 JononHuTenbHble yCrnoBus

[o uvcnbiTaHui cnegyeT NOAroTOBUTb aHaNUTUYECKY0 MOAENb NMPOHUKHOBEHUA (ONIOMAOB MU ras3os,
COrnacoBaHHyo C U3roToBUTENEM U NoTpebuTenem.

10.7.10.5 AnbTepHaTuBHbIE peLleHus

Mocne 3aBepLUeHUst UCNbITAHUS KEPOCMHOM MPOBOAAT BaKyyMHOE UCTbITaHVe ANs AanbHelwero obHa-
PY>KEHUSA MPOHUKHOBEHUS U MUrpauum briouaos Unu ra3os B TENO TPyObl.

10.7.11 UcnbiTaHue Ha aaresvo

10.7.11.1 Onucaxue

10.7.11.1.1 [aHHoe ucnbiTaHue onbiTHOro obpasua npegHasHayeHo TOoMbKo AnsA rMmbkux Tpyd MHoro-
CNOWHOW CTPYKTYpbl CO CBA3YLWMUMKU criosMu. McnbiTaHue Ha aaresvio ucrnonb3yeTcs Ans Bepudmkauum
NPOYHOCTU CBA3EN B U3rOoTOBMEHHOM Tpybe.
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10.7.11.1.2 VcnbiTaHus Ha agresuio NpoBogaT Ha obpasuax, U3roToBMEHHbIX U3 MaTepmnanos, B3ATbIX U3
peanbHOro Npou3BOACTBEHHOIO Npouecca, 1 Ha obpasuax, NPeACcTaBNALMX KaXKabIi AECATbIV LWMaHT COoT-
BETCTBEHHO (B criyyae 3agaHHbIX ANVH).

10.7.11.1.3 Cnegyet obecneuuntb, YTobbl 06pasLbl UMENU Takoe e rnonepeyHoe ceyeHue, YTo U Uaro-
Tasnueaemas Tpyba, 1 Obinu U3roToBMNEHbI B TO XXE BPEMS], YTO U u3rotaenveaemas Tpyba, unu no cornaco-
BaHUIO MeXAyY 3aKasymkoM u usrotosuteneM. [ina obneryeHns AaHHOro UCMbITaHUA ONbITHBIV 0Bpasel MoXeT
BKMOYaTb KOpAblI apMUPYIOLLErO CNosi, HAMOTaHHbIE B paguanbHOM HanpasnexHuu (T.e. yron ceusku 90° Kk npo-
[onbHoM ocu TpyObl). OTBEpPXKASHUE CrieayeT BbINOMNHATL B YCNOBUAX, aHaNOrMyHbIX U3rotasnusaemomn tpybe.

10.7.11.2 lNpoueaypa

WcnbitaHusa Ha agreauio BbinonHaoT no NOCT /SO 36 ¢ ucnonb3osaHuem o6pasLos LWTPUNCOB.

10.7.11.3 MNpuemka

MamepeHHasa agre3avioHHas NpoYHOCTb AOMKHa ObiTb He MeHbLue 6 H/MMm

10.7.12 HatypHoe ucnbiTaHue Ha Bcny4YuBaHue

10.7.12.1 Onucanue

10.7.12.1.1 HatypHOoe ucnbiTaHWe Ha BCryyuBaHue BbIMOMHAKT ANS onpeneneHus npurogHocT KOH-
KPETHOW KOHCTPYKUMM TpyObl AN aKcnnyaTauum B cpege, cogepallem ras, u Takum obpasom ksanuduympy-
HOT MaTtepuarnbl, UCNOMNb3yeMble Npu SKCnyaTauuu.

10.7.12.1.2 [JaBneHue, ckopocTb cOpoca AaBneHus, Temnepartypa v Tun dnounaa 4oMKHbl COOTBETCTBO-
BaTb YCrnoBusiM aKcnnyatauuu. MNMpeanoytutensHee UCMONb3oBaTb MHEPTHBIN ra3 ¢ MOMNEKYNSPHOWU CTPYKTY-
POV, aHanorMyHo oXuaaeMoMy TPaHCropTUpYeMOMY rasy, U ¢ MHMManbHbIM cogepxaHuem CO, 5 %.

10.7.12.1.3 Heobxogumo, utobbl UcnbiThiBaeman Tpyba 6bina AnvHoM He MeHee 3 M, BKMoYasa KOHLe-
Bble (PUTUHIU, UM ANUHON, AOCTATOYHOWN ANS UCKITIOYEHUSA KaKOro-nMbo NONOXUTENbHOO BUSHUA KOHLEBbIX
PUTUHIOB Ha pesynbTaThl.

10.7.12.2 lNpouenypa

10.7.12.2.1 Usrotosutentio cnegyet UMeTb AOKyMEHTanbHO ochopmMrieHHbie npoueaypbl Anga obecnevye-
HWSA TOro, YTO UCMbITaTenbHbIv ras 3anonHUT 100 % BHyTpeHHero obvema Tpybbl. [Nocne 3anonHeHus Tpyobl
ucnblTaTenbHbIM rasom crnegyeT NoCTENeHHO MoBbIWAaTh AaBNeHue A0 NPOEKTHOro AaBMNeHUs CO CKOPOCTbIO
He Bonee, YeM B UCNbITaTENbHOM NpoLeaype UroTOBUTENS, U BbiAEPKMBATL ANA cTabunusauyum B TeyeHune
He MeHee 2 4. Ecnu Heobxoaumo, faBneHue AoMKHO CYUTaTbCsl CTabunuanpoBaHHbIM Npu NageHuy aasne-
HUA MeHblue yeM Ha 1 % B TeyeHue 1 4. [ina obecnedyeHus ctabunusaumm LMKNMYECKU BOCCTaHaBNMBaOT
[aBneHue o aToro 3HadyeHus. 3atem TpyOy cnegyeT BbiaepkuBaTh Npu 3TOM AasneHun ans obecneyeHus
HacbllWeHnsa Tena Tpybbl ra3oM B TeyeHue nepuoaa BpeMEeHU He MeHblue, YeM YKas3aHO B UCMbiTaTenbHou
npoueaype U3rotoBuTens.

10.7.12.2.2 lNocne JOCTMXEHUNA HacbiweHus Tena Tpyobl cnegyet cbpocuTb AaBneHune B Tpybe co cko-
POCTbIO, PaBHOM OXuaaemMom ckopocTu cbpoca gasneHus unm xxe muHumym 7000 klMlNa/MuH.

10.7.12.2.3 MNMpouenypsbl, npuseneHHble B 10.7.12.2.1 1 10.7.12.2.2, cnegyeT NOBTOPATHL COrMacHo npea-
nonaraeMomMy KOnu4yecTsy LMKNOB U MUHUMYM 60 LMKIOoB.

10.7.12.3 Kputepum npuemMku

Mocne 3aBepLUeHUs] UCTIbITAHUA KOHLUEBbIE (DUTUHIU OTPE3aoT OT UCMbITAaHHON TPYObl, Teno Tpybbl pas-
pesaroT nononam B NpoAofibHOM HanpasneHuu, a NonosuHy obornoyek paspesaroT B paguanbHOM Hanpasne-
HUW NpUBNU3NTENBHO Ha TpY paBHble AnvHbL. CneayeT yaanuTb KapKacHbi crov Ans obHaXKeHus nosepx-
HOCTU anacTomepa noa HUM. Heobxoaumo, 4Tobbl NpU NpoBepke BCEX MOBEPXHOCTEN LeCTU oTobpaHHbIX
obpasLoB 6e3 yBenuuyeHns B aNacTOMEpHbIX CMOSX He AOMKHO BbiTb NPU3HAKOB PaCcCrOeHUs, BCyYMBaHUA
WK NycToT.

10.7.12.4 JononHutenbHble ycrnoBus

Bpemsi nponuTbiBaHWUS cnegyeT paccunTbiBaTb Ha OCHOBE M3MEPEHHOW MPOHULAEMOCTU 3nacTomMepa
paccMaTpuBaeMbIM rasom.

10.7.12.5 AnstepHaTuBHbIE peLleHus

B kayecTBe anbTepHaTUBbl 3TOMY UCMbITAHUIO, JOMNYCKaeTCs NpoBoAUTbL NabopaTopHble UCTbITaHUA Ha
COMNPOTUBIEHNE BCYYMBaHUIO, YUNTbIBaIOLLME NPOEKTHbIE TpeboBaHUs, OTHOCALMECSH, B YACTHOCTU, K COCTO-
AHUO dnouaa, AaBneHno, TemnepaTtype, KonuyecTsy 1 CKopocTu cbpoca faBneHus.

Kpome TOro, nocne 3asepLUEHUA HATypHbIX UCMbITAHWUMA Ha BCy4YMBaHUE YacTb OnbiTHOro obpasya Mo-
YKET UCMOonNb30oBaTbCs ANs U3MEPEHUs aaresun anactomepa K KoHUeBoMy huTuHry. HatypHoe ucnbitaHue Ha
BCMyuYMBaHWe MOXET NPOBOAUTLCS ANs TPYObl B NpOrpaMMe HaTypHOro UCTbITaHUSA Ha YyCTanocTb.
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11 A3roToBneHue

11.1 O6wume cBeageHus

11.1.1 Tnbkne TpybHbIE CUCTEMbBI MHOTOCNONHOWM CTPYKTYpbl 6€3 CBA3YIOLWMNX CNOoeB U3roTaBnuealoT B
COOTBETCTBUM C NONOXEHUAMU HacTosiLero pasaena ¢ yyetom [OCT 59309.

11.1.2 Tubkue TpyObl MHOrOCINONHOW CTPYKTYPbl CO CBA3YIOLMMM CMOSMU U3roTaBNMBaOT B COOTBET-
CTBUM C MNONOXEHUAMU HacTosLLero pasgena ¢ yyetom fOCT 59306.

11.2 U3rotoBneHue. Tpy6a MHOTOCNOVMHON CTPYKTYpbI 63 cBA3yHLWMX CroesB

11.2.1 O6wme nonoxXeHus

NarotoeneHue Tpyb rubknx MHOroCNoMHON CTPYKTYpbl 6€3 CBA3YLWMX COeB COCTOUT U3 ABYX OCHOB-
HbIX 3TanoB.:

- U3roToBneHust Tena rubkon Tpyob!;

- cOOpPKM U MOHTaXKa KOHLEBbIX (PUTUHIOB.

11.2.2 NMpounsBoacTBEHHbIE TEXHONOIMYeCcKue npouecchbl

11.2.2.1 OBuwme nonoxeHus

OCHOBHbIMM TEXHOMNOMMYECKUMI NpoLIeccaMu U3roToBNeHNA Tena rubkon Tpybbl ABNSATCA cnegyooLwme:

a) chopmoBaHue Kapkaca;

b) akcTpyausa nonumepa;

C) HAaMOTKa apMupyoLLmMX cnoes, o6ecneunBaoLL X CTOMKOCTb K AaBNEHUIO;

d) HamoTka apMupyroLLMX cnoes, paboTaLmx Ha pacTaXeHWe;

€) HamOoTKa NeHTHI.

11.2.2.2 dopmoBaHue Kapkaca

B TexHonornyeckom npouecce hopMoBaHMA KapKaca nnockue MeTannuyeckme WTPUNChl BTArMBaoTCs
B hOPMOBOYHYIO rOMOBKY, B KOTOPOW OHU NPUHUMAIOT hopMy TPYObl U3 NPOBOMOK C 3aMKOBbIM COEAUHEHUNEM,;
CM. PUCYHOK 6.

11.2.2.3 SKcTpy3usa nonumepa

11.2.2.3.1 SKcTpyaupoBaHHbIE KOMNOHEHTLI B rMbKon Tpybe BknoYatoT nonvmepHbie obonouku (pabo-
Taowasn nog AasreHueM, NPOMEXYTOUHAA UNu Hapy)kHast obonouka) U NNoTHbIe NPOTUBOU3HOCHLIE CIOMW.
YcTaHoBku 1 o6opyaoBaHue NUHUN SKCTPY3nUM nonumepa obblYHO BKOYAOT criegyroLlee (4na KOHCTPYKUUK C
Hernagkvm npoxXoaHbIM KaHamnom):

- pasmMaTbiBaeMyto KaTyLuKy (Unu KOHTENHEP) C BHYTPEHHUM KapKacHbIM CIoeMm;

- TYCEHUYHbIN MeXaHu3M (nepea aKCTpyaepom);

- SKCTpyAep;

- 3aKanoyHble BaHHbI (ropsiyasl U xonoaHas soaa);

- TYCEHUYHbIA MeXxaHu3M (rocrne aKkcTpyaepa);

- MPUEMHYIO KaTYLUKY (U KOHTENHEp).

11.2.2.4 HamoTka apMmupoBaHus, obecnednBaroLLero CTOMKOCTb K AaBNeHUo

11.2.2.4.1 MawwuHa pgns HaMmoTKU apMupoBaHusi, obecneumsatollero CTOMKOCTb K JaBneHuo, HamaTtbl-
BaeT MPOBOMIOKN C 3aMKOBbIM COEAUHEHUEM BOKpPYr BHYTpeHHel obonouku, obecneumsatoLleit CTOMKOCTb K
OaBMNEeHUIO; CM. PUCYHOK 7. PaamarbiBaemble/npueMHble KaTyLKN (KOHTeNHEpPb!) U ryCeHUYHbIe MeXaHU3Mb!
MCronb3yTCca ANA ynpasneHus nogavyen Tpydbl yepes MalivHy Ans HaMOTKU.

11.2.2.4.2 ApmuposaHue, obecrneunsatoLiee CTOMKOCTb K AABMNEHUIO, U3 NPOBOMOKM C 3aMKOBbIM CO-
eQVHEeHUEM YKnaablBaeTca OQHUM Unu ABYyMS CNosiMU € yriom yknagku okono 90°. MNnockuin aybnupyrowmin
Crov MOXET Takke HaMmaTblBaTbCHA NOBEPX CMOS U3 NPOBOMOKN C 3aMKOBbIM COeAMHEHMEM C UCTMONb30BaHUEM
aHanorMyHoro TEXHONOMYecKoro npotecca.

11.2.2.5 HamoTka apmupoBaHus, paboTatoLlero Ha pacTsKeHue

11.2.2.5.1 MawwmnHa HaMOTKM apMUPOBAHNA Ha pacTsXKEHUE NPUHUMAET MIOCKYI0, KPYrnyo unv npodu-
NMPOBaHHYO NPOBOSIOKY, NpeaBapuUTenbHO POPMUPYET U HAaMaTbiBaeT ee Ha NoBEpPXHOCTb Tpybbl. B ogHom
cnoe obblyHo ucnonbayetcs ot 30 fo 80 nposonok. Kak npasuno, NpoBOMokX yKNaabiBaTCA Noa YrioMm oT
20° 0o 60°. MNMpoBonoku XpaHATCA Ha OTAENbHbIX 6apabaHax, coeauHEeHHbIX ¢ HAMOTOYHOM MaLUvHON. MNpu no-
[aye nposorioku 6apabaHbl BpawawTcs BMECTe C HAMOTOYHOM MaLLUHOWN.

11.2.2.5.2 [InA co3gaHnsa OBOMHbBIX KPecToobpasHbiX apMUPYIOLLMX CNOEB Ha pacTsXeHue, NpuMeHsie-
MbIX B GOMNbLUMHCTBE KOHCTPYKLUWIA, MOTYT UCNONb30BaTLCH ABE MalUMHbI NOcneaoBaTenbHO U ogHa MaluuHa
ABaxabl. 3TV MaLMHbI MOTYT NEpPUOANYECKM OCTaHaBNMBaTbCa AN nepesarpysku 6apabaHos u npusapusa-
HUSI HOBbIX MPOBOJIOK.

99



rocCT P 71121—2023

11.2.2.6 HamoTKa neHTbI

MawwuHbl 4ns HaMOTKN NEHTbI NPUMEHSIIOTCS ANt POPMUPOBaHNUS NPOTUBOUIHOCHbIX, TEXHONMOMMYECKUX
WU U3OMALMOHHbBIX CrioeB. OTU MaluMHbl 06bIMHO MCMOMNb3YOTCA NOCNEAOBaTENbHO C OAHUM U3 OPYruX Tex-
HOMOrMYECKNX NPOLECCOB.

11.2.3 KoHueBble (pUTUHIU

11.2.3.1 KoHUeBOW OUTUHT SBNSETCA KPUTUYECKOM YacTbio rmbkon Tpybbl. Heobxoauma npasunbHo pac-
CUYUTaHHasA NepexoaHas 30Ha AN CONPSHKEHUSI BCeX KOMMOHEHTOB CTEHKU Tpybbl ¢ dhriaHuem unm coeauHuTte-
neM, HECYLLIUM BCE Harpy3ku CTEHKU TpyObl.

11.2.3.2 Apmunpytowme cnou, obecneunsaroLime CTOMKOCTb K AaBneHuio, 1 paboTtarouime Ha pacTskeHue
3aKpennsATCA B OKOHEYHOM ycTpoicTBe Tpybonposoaa Takum o6pasom, 4Tobbl 06pasosBanock HagexHoe co-
eavHeHne B pagvanbHOM M OCEBOM HarnpasfeHusax. FepMeTUYHOCTb HapyXKHbIX U BHYTPEHHUX YNNOTHUTENb-
HbIX croes (nonumepHble 0b6onoukun) obecneymBaeTcsa yNnoOTHUTENbHBIM YCTPOMCTBOM, KOTOpoe Takke obe-
crneuymnBaeT paguanbHoe 1 oceBoe KpenneHne. 3oHa OKONo KOHLEBOro (hUTUHra He MMeET Takou rmbkocTn, Kak
ocTanbHas YacTb Tpybbl. 3Ta 30Ha, COOTBETCTBYIOLAS ANWHE Napbl 060POTOB apMUPOBAHUSA Ha pacTsKeHue,
He obnagaeT Takou e CrnocobHOCTLIO UCKPUBNEHUS (TMOKOCTBID), Kak OCHOBHAas CeKuns TpyObl.

11.2.3.3 Ha pucyHke 7 nokasaH TUNoBou KOHLEBOW (PUTUHT TPyObl MHOFOCIOMHON CTPYKTYpbl 6e3 cBs-
3yloLmx croes. BoNbLIMHCTBO KOMMOHEHTOB KOHLIEBOrO (OUTUHra 3aKpennAT BPYUYHYHO C MOMOLLbIO cneuu-
anbHbIX MHCTPYMEHTOB U YCTPOMCTB. [O3TOMY KOHTPONb KayecTsa SBNseTcs Hanbonee BaXXHbIM 31EMEHTOM
BCEX TEXHOMOMMYECKUX NPOLIECCOB U3rOTOBMEHUA KOHLEBOro hUTUHTA.

11.2.3.4 OcHOBHbIMY 3Tanamu 4aHHOro TEXHOMOMMYECKoro npouecca ABnaTCS:

- pasgeneHune oTAenbHbIX CNoes Tpyobl;

- MOHTUPOBaHWE BHYTPEHHEro YMNIOTHUTENBHOMO Y3na U OCHOBHOIO KOpryca KOHLEBOro (hUTUHra;

- 3aXMM apMupyoLlero cnos, obecneunsaoLLero CTOMKOCTb K AaBNEHMUIO;

- 3aKpenneHne apMupyrLLMX 3NTEMEHTOB Ha pacTs)KeHUe BOKPYr Kopnyca;

- MOHTMpPOBaHWE BHELLHErO KOXYXa;

- MOHTUPOBaHUe Hapy>XHoro BriokupyoLLero yana (repmeTusaumsa HapyKHo o6omnoukn);

- 3anonHeHne NycToThbl B KOHLEBOM (OUTUHIE 3MOKCUAHOM CMOSION 1 BO3MOXXHOCTb AaTb €1 3aTBEPAETb.

11.2.3.5 lNpu HeobXxoanMMOCTU YCTaHOBKMN Ha KOHLe rMOKon TpyObl 3NeMEeHTOB XXEeCTKOCTU Ha Uarub ux,
Kak NpaBuino, MOHTUPYIOT Ha Tpybe 40 KOHLUEBOro huTuHra 1 3atemM NoATArMBaoT U KPENnAT K KOHUeBOMY thu-
TUHrY NMOCIEe ero yCTaHOBKW.

11.2.4 Jonycku

11.2.4.1 YxasaHusa no Bblbopy 4OMNyCcKOB Ha narotosreHune npuseneHs! 8 fOCT P 59309.

11.2.4.2 [Ana imbkunx Tpy® MHOrocrnonHom cTpykTypbl 6e3 ceasyowmx cnoes anuHon go 100 m gonyck
Ha AnNuHY npuHuMatoT +1 M. [Ans Tpy6 MHOrocnonHom cTpykTypbl 6e3 ceasyowmx cnoes anvHon 6onee 100 m
[ornyck Ha AnuHy MoxeT 6biTb yBenudyeH Ao +1 %. OBbIuHO, AaHHbIM AonycK AnsA Tpy6 MHOrocrnonHon CTpykK-
TYpbl CO CBA3YHOLMMU CrIOAMU MOXKET BbiTb £1 %. [INs HEKOTOPbLIX NPOEKTOB NPUMEHUMbI AOMNOMNHUTENbHbIE
TpeboBaHusa K JONYCKy Ha ANWHY, BKMoYasi onucaHHble B 11.2.4.3 — 11.2.4.6.

11.2.4.3 [InA HEKOTOPbLIX YCNOBUA NPUMEHEHUs (Takux, Kak coeguHuUTenNbHble TpybonpoBoabl) MOXET
notpeboBaTbCcsl yMeHbLUEHUE A0MYCKOB.

11.2.4.4 B HeKOTOpPbIX YCMOBUSX NMPUMEHEHUA MOryT BO3HWUKHYTb Npobnembl, ecnu AnuHa CruKoM
Gonbliasn, Hanpumep AnNs ANWHHBIX BblKMAHBIX TpybonpoBoaos MakcumarnbHbli gonyck +1 % moxeT 6biTh
cnuwkom 6onbluMM 1U3-3a HEQOCTaTOMHOIO NPOCTPaHCTBA Y KOHLEBOrO COeAUHEHURA ANS pasMeLLeHus gonon-
HUTENbHOM ANUHbL. 3TO MOXET BbITb Gonee KpUTUYHLIM 4ns TPYObl, YNOXEHHOW B TPaHLLEo.

11.2.4.5 CnepyeT yuuTbiBaTb BO3MOXHbIe Npobrnembl, co3gaBaemMble OTAENbHbIMU pan3epamun, uMeto-
LWVMMU pa3nUYHYIo ANVHY, ecnu Asa unv 6onee pansepos CKPEnmnATCA BMECTe (Takue Kak WwraHrokabenu ans
HEKOTOPbIX YCIOBUI NPUMEHEHUS).

11.2.4.6 MNpwu pacyeTe Tpebyemon AnnHbl BbIKMAHOMO TPyOONpoBoAa BaXKHO YUUTbIBATL BCE NApaMETpbl,
BKMOYaA BONHOOOpasHyto NOBEPXHOCTb TPACChl, TOYHOCTb PACMONOXEHUS KOHEYHbIX TOYEK, YCTaHOBOYHbIE
OOMNYCKKW, AONYCKN Ha U3rOTOBMEHME U OPUEHTaLMIO BbIKMOHOMO TPyOONpoBOAa OTHOCUTENBHO KOMMOHEHTa
(Hanpumep, Tpyba MOXeT BbiTb yroXXeHa NeTrnen BOKpYr KOMNOHEHTA, KaK YCTbe CKBaXXUHbI, U COeAUHEHa nog
yrnom S0° K OCHOBHOMY HarnpasreHuio BblKugHoro Tpybonposoaa).

11.2.4.7 PekoMeHOOBaHHbINA ONYCK Ha rabapuTHbIN HapyXXHbI AuameTp rubkon Tpybbl coctasnsiet
+3 %. [Jonyck Ha BHYTPEHHWUI guameTp crneayeTt npuHnuMaTh paBHbiM +2 % Ans KapKacHbIX Croes, KoTopble
W3roTaenMBatoTCA He No Wabnory. [Ans BHYTPEHHUX NONMMEpPHbBIX 060NoYeK, KOTOPbIE HE KCTPYAUPYIOTCA Ha
BHYTPEHHUI KapKac, peKoMeHAayeTcs LONYCK Ha BHYTpeHHun auametp +2 %.

11.2.4.8 ViaroToBUTENb YCTAHaBNUBAET U KOHTPONUPYET A0MNYCKU ANA KXA0ro cnos Tpybbl. PekomeHaa-
LM MO KPUTUYECKMM acrnekTam A0MNyCKOB Ha pasmepbl crnoes rubkon Tpydbl npuseaeHbl B Tabnuue 27.
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Tabnuya 27 — Kputndeckue acnekTbl Npy Bbibope JONYCKOB Ha M3roToBneHue Tpyo MHOrocnoiHowm CcTpykTypbl 6e3

cBA3yOWMUX crioces

PekomeHgaumm AnA BeibpaHHbIX napaMeTpoB

Cnow

TonuwmHa

[nameTp cnos (BHYTPEeHHUN 1
Hapy»XHbln)

[pyrve napameTpb!

BHyTpeHHU kap-
Kac

MuHUManbHoe 3HaueHue JOoMmxK-
HO COOTBETCTBOBaTb MPOEKT-
HbiM TpeboBaHWAM, y4uUTbiBas
noTeHUManbHylo  3po3uio/kop-
po3uio B TEYEHWe nepuoaa IKc-
nnyarauuu. ToOnWMHY LWTpMUN-
COB crnefyeT KOHTponupoBaTbh
No TEXHUYECKUM YCNOBUAM U3-
rOTOBUTENA Ha MaTepuanbl

MuHumanbHbiIv ID gorrkeH obe-
cneynBaTtb cBOGOAHBIV Npoxoa
AnsA Takoro obopyaoBaHus, kak
CpeacTBa OYMCTKM U AuarHo-
cTuposaHua. MakcumanbHbIn
OD pomxeH yuuTbiBaTb BNUSA-
HMEe Ha COMpPOTUBMEHUE CMA-
TUIO U JOMYCKW APYruX CroeB

Cnepyet obecne4nsatb, 4TobbI
MakcuManbHas  OBanbHOCTb
He npesblana 3Ha4yeHue, Uc-
nonb3oBaHHOE NpuU pac4yeTe
CONPOTUBIIEHUS CMATUIO

BHyTpeHHsin o6o-
nouka, pabortato-
was noa Aasne-
HVueMm

MuHUManbHyo TOMNWMHY cre-
AyeT onpefensTb Ha OCHOBe
rOCT P 59309

MakcumanbHbii OD  gomkeH
YYUTbIBaTb BNUSHUE apMUpyio-
wero cnos, obecneynsatolLe-
ro CTOMKOCTb K AaBneHuio, Ha
KONbLIEBYH »ECTKOCTb B COOT-
BercTBum ¢ FOCT P 59309

O6paboTtka noBepxHOCTU W
TEKCTypa KOHTPONUPYIOT Tak,
YTOOb!l UCKMIOYUTL MOSIBNEHUe
noTeHUuuanbHbiX  AedeKToB,
KOTOpble MOryT pasBuBaTbCA
no TonwMHe crnos

ApMUpYrOLLMIA CrOW,
obecneunsatoLwmin
CTOMKOCTb K AaBne-
HUKO

TonwmHy cnegyeT  KOHTPO-
nupoBaTb B COOTBETCTBUU C
TEXHUYECKUMU YCTIOBUAMU U3-
rotosutens. B MuHUManbHou
TOMNWWHe cneayeTr yuuTbiBaTh
BMUAHME Ha CONPOTUBIEHUE
OKPY>KHbIM HanpsKeHWsM B CO-
oteercTBumu ¢ [OCT P 59309

MakcumanbHbii OD pgomkeH
YyYuTbIBaTb BAMAHWE Ha KOMb-
LUEeBYlO >KeCTKOCTb B COOT-
BetcTtBun ¢ FOCT P 59309. B
unameHeHun OD no anuHe cne-
AyeT yyuTbiBaTb pacnpegene-
HUe Harpyskv no AnuHe npu
yCTaHOBKE C UCMONb30oBaHeM
YCTPOICTBa HaTAXEHUA

OD cnegyer koHTponupoBaTb
Tak, 4Tobbl 3a3opbl Mexay ap-
MUpylLWMM crioeM, obecneun-
BaOLWMM CTOMKOCTb K Aaene-
HUIO, U BHYTPEHHEN 0B0MoYKON,
paboTarolein nog AaBneHueM,
He BMUANKU Ha pacnpegeneHue
Harpy3ok Mexgy Kapkacom U
apmupylolm  cnoem,  obe-
CMeyvBalolWMM  CTOMKOCTb K
[AaBMeHuo, Npu BHELLHeM pa-
AnanbHOM CXaTuM U ruapocTa-
TUYEeCKUM Harpyxenuu. Cneay-
eT obecneduTb Mcnonb3oBaHue
MaKcMManbHOro 3asopa B COOT-
BetcTBum ¢ FOCT P 59309

MpomexyToyHasn
obonoyka/npoTtu-
BOW3HOCHbIE Crou

B AvHamuyeckux ycroBusAX
NpUMEHEeHNA Heobxopumo
obecneuntb, 4yTOObI B Teve-
Hue cpoka 3Kcnnyatauuv ans
MUHUMarbHOW ToNWMHbI Bbin
VCKMIOYEH W3HOC OBOMOYKM.
Tam, rge npomexxyToyHas obo-
novyka JomkHa BblAepXuBaTb
rMppocTaTUYeckylo  Harpysky,
ONA MUHUManbHON TOMLMHbI
cneayeT UCKMIOYUTb BO3MOX-
HOCTb pa3pyLUeHusi 06onoYku
(notepro repmeTuyHOCTM) B
TeyeHue cpoka aKcnnyaraumm

B MakcumanbHOM 3HaueHuu
cnegyeT yyuTbiBaTb BRMsAHWE
CYMMMUpOBaHUA [OMyckoB Ha
nocrnegytoLyve crov

ApMUpyrOLLMIA CHONA,
paborawmin  Ha
pacTaxeHue

MuHUManbHYKO TONWMWHY He-
06xoanMO KOHTPONMMpOBaTh Mo
TEXHUYECKUM  YCNOBUAM  WU3-
roToBuUTENA Martepuana. B mu-
HUManbHOW TOMWWHE crnegyeTt
YYMTbIBaTb BMUAHUE Ha COMpo-
TUBMNEHWE OKPYXHbIM U pac-
TAMMBAOLWMUM HanpsKeHUAM B
cootsetcTaum ¢ FOCT P 59309

B 3HauyeHuM maxkcumanbHoro
AvamveTtpa cnepyeT  y4uTbl-
BaTb BNWAHWE CYMMUPOBaHUA
OONYyCKOB Ha nocnegywolme
cnou u obecneuuBartb nno-
CKyl0 yKnagaky MpOBOMOKM Ha
pacTs)KeHne  OTHOCUTENbHO
Tpy6bl

Heobxoaumo obecneuunTs go-
nycTMMoe UCnonb3oBaHue W3-
MEHEHUA YIMOB HaMOTKU B CO-
oteetcTeum ¢ FOCT P 59309.
MakcumanbHbii  3a30p  Mexay
NnpoBofiokaMu Crnepyer onpe-
JensATb C  Y4eToM BAUAHWA
KOHLEHTPaLMN OKPYXHbIX Ha-
NpAXeHUM B  apMUpOBaHUM,
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OxoHyaHue mabnuusi 27

PekomeHgaumm Ans BoIOpaHHbIX NapameTpoB

TonuwmHa

[uameTp cnos (BHYTPEHHUNA 1
Hapy»XHbIn)

[pyrve napameTpbl

obecneunBaroeM CTOMKOCTb
K AaBneHuo (nokanbHbid us-
b apmMupoBaHus Ha Aaene-
Hue B npeaenax 3azopos). [pu
OTCYTCTBUM apMUpoBaHus,
obecneunBaroLLero CTOMKOCTb
K AaBNEHUI0, MakcuManbHbIv
3a30p crnegyert onpefensTb no
rOCT P 59309

MuHUManbHYO TONWWHY KOH-
TPONUPYIOT MO  TEXHUYECKUM
YCNOBUSM W3roToBUTENSA Ma-
Tepuana. MuHumanbHas Ton-
WMHa JomkHa obecneuuBaTb
obwmin koacpbuuneHT Tenno-

nepefauv Ans Tpyobl MeHbLue
yKasaHHoro Makcumyma

B 3HayeHuu MakcumanbHoro
HapyXHoro AuameTtpa cre-
AYeT yuuTbiBaTb  BNMsHME
CYMMUPOBaHUA JOMYCKOB Ha
nocnegyiowme crnov u obe-
cneuyuBaTtb NMOCKyK YKnaaky
NPOBOMOKW Ha pacTsxeHue
OTHOCUTENbHO TPY6bI

Cnown
M3onaumonHbIv
cnown
HapyxHaa o6o-
nouka

Heobxoaumo npegycmoTpeTb,
4yTo6bl MMHUManbHas ToNLWMHa
obecreusBana BOAOHENPOHM-
LaemocTb B TeyeHue nepuoga
3Kcnnyarauum, BKIKYas KoHLe-
Bble dwuTUHrU. CnepyeT Takke
y4uTbIBaTb Nepeady OKpYXHbIX
Harpy3ok Ha Huxenexaiiue
criov B Mpouecce YCTaHOBKU C
ucronb3oBaHMeM  yCTpoucTBea
HaTAXeHuA. B uameHeHun Ton-
LMHbI NO AnuHe Tpybbl cneayeT
YYuTbIBaTb BMUAHUE KOHLEH-
Tpauum HanpsKEHW ¥ BO3MOX-
HOe yMeHblUeHWe TOMWMHbI B
npouecce ycTaHoBKU

B 3HaueHMM mMaxkcMmanbHoro
Hapy)XHoro auameTpa cne-
OYeT yuuTbiBaTb BIMSHME Ha
KOMMOHOBKY, Harpy»eHue npu
yCTaHOBKe, ruapoguHamuye-
CKOE HarpyXeHue u kpennexue
BCromorarenbHoro  obopyao-
BaHWA, Hanpumep XOMyTOB MO-
Aaynen nnaey4yectu

Hapy>xHbii kKapkac

Mpu cneunanbHOM MpuUMeHe-
HUW B MUHUManbHOM TONLWWHe
cnegyert yuutbiBaTh Tpebosa-
HUSA K 3aWwuTe oT abpasueHoro
1 yaapHOro Bo3aeincTeus

B 3HayeHuM MakcumanbHoro
HapyXXHoro auameTtpa cre-
AYEeT y4uTbiBaTb BMMSHWE Ha
KOMMOHOBKY, Harpy»xeHue npu
yCTaHOBKe U MapoauHamuye-
CKOe HarpyxeHue

11.2.4.9 VNarotoBuTento cneayet NpoBepsiTb AOMYCKU Ha LOMYCTUMbIA 3a30p MeXAy CMEXHbIMU MpoBo-
nokamu 4na apMUpyroLwmx cnoes, obecneymnsalolmx CTOMKOCTb K A4aBMNeHUIO U paboTarowmx Ha pacTskeHue,
WY Ha JONYyCTUMbIN CPpeaHUiA 3a3op ANs rPYNMbl NPOBOMOK OTHOCUTENBHO TEXHUYECKUX YCITOBUA U3rOTOBUTENS.

11.3 U3rotoBneHue. Tpyb6a MHOroCNONHOW CTPYKTYpPbI CO CBA3YOLWMUMMU CIIOSIMU

UarotosneHue rubkux Tpyd MHOrOCNOWHOM CTPYKTYpPbl CO CBA3YIOLMUMU CITIOAMUN BKITIOYAET crneayoume
TPW OCHOBHbIX 3Tana:

a) usrotoeneHune Tena rubkoin Tpyobl;

b) c6opKy 1 MOHTaX KOHLEBbLIX (PUTUHIOB;
C) oTBepXKaAeHue rubkon Tpyobl.

11.3.1 NMpousBoACTBEeHHbIe TEXHONMOIM4YeckKue npoueccol
11.3.1.1 OBwme nonoxeHus
OCHOBHbIMM TEXHOMNOMMYECKUMM NpoLeccaMm U3roToBNEHNS Tena rubkon Tpybbl SBNAIOTCS cnegyowme:
a) chopmoBaHue Kapkaca;

102




rocT P 71121—2023

b) noarotoBka komnayHga v kanaHapupoBaHue;

C) HaMOTKa anacTomepa;

d) HamoTKa apMUpPYHOLLLEro Crosi.

B 3aBMCMMOCTU OT KOHCTPYKUUM TPyObl U NMPUMEHEHUA TEXHOMOMMUYECKUIA NPOLECC @) MOXET He noTpe-
Bosarbcs.

11.3.1.2 dopmoBaHue Kapkaca

lMnockne MeTannuyeckue WTPUNCbI BTArMBaTCA B hOPMOBOYHYIO FONTIOBKY, B KOTOPOW OHU MPUHUMAIOT
chopMy B3anMOCBS3aHHOM cnnpanbHOn Tpybbl; M. pUcyHOK 6. HekoTopble usrotosutenu Tpyo MHOrocnomnHom
CTPYKTYpbl CO CBA3YHOLLUMWN CMOSMU HE BbIMOMHSAIOT 3Ty onepauuio, NpeanoynTasl BMeCTo aT1oro npuobpere-
HVWe npeaBapuUTenbHO U3rOTOBMNEHHbIX KapKacos.

11.3.1.3 TNoaroToBka KoMnayHaa 1 kanaHgpuposaHue

11.3.1.3.1 TexHONOrnyeckuin NpoLecc NPUroToBNeHUs KoMnayHaa BkMovaeT B cebs TouHoe B3BeLlMBaHuE
Ka)KOoro KOMMOoHEHTa, CMeLLMBaHWe KOMNOHEHTOB B 3a1aHHOM NOpSiAKe U NPU 3aA4aHHbIX 3HAYEHUAX TeMnepartypbl
B BonbLiom cmecutene Tuna benbepu («Banbury») go obpasoBaHus 04HOPOAHOrO KOHCUCTEHTHOMO KOMNayHaa.

11.3.1.3.2 TexHonoruyeckuii NnpoLecc KanaHapuposaHus BKoYaeT B cebs MHOrokpaTHoe nponyckaHue
NPUroTOBIIEHHOrO KOMMayHaa Mexay Banukamu 4o TeX nop, noka KoMnayHa He npuobpeTeT dopmy rnagko-
ro, pPOBHOro nucra 6e3 NoBepPXHOCTHbLIX AedeKTOB Unu B3AYTUI. DTOT NUCT MOXET ObiTb pasgeneH Ha bonee
MenkKue LWTPUNChI C NocneayroLle HaMOTKON Ha KaTyLUKU ANS XpaHeHWs, Unu paspesaH Ans XpaHeHus B Buae
HebonbLUMX NNOCKUX NUCTOB. TpeHue, BO3HUMKaloLWee Npy NpogaBnuBaHuM KoMnayHaa yepes Banvku npu Ka-
NaHgpupoBaHUK, BbI3bIBAET MOBbILLEHUE TeMMepaTypbl. 3Ty TeMnepaTypy crnegyet KOHTpPonupoBaTth, YToObI
UCKIMIOUUTb M3BBLITOMHOE OTBEPXAEHME B NpoLecce kanaHapuposaHus. Kak npasuno, nepes XpaHeHnem Kom-
nayHg nponyckawT Yepes BaHHy, CoaepKallyo aHTuagresnoHHoe BelecTtso. Kak anstepHaTtusa, marepuan
KoMnayHAa MOXeT XpPaHUTLCS C NPONOXEHHBIMU MeXAYy CNosiMy NucTaMu nnactuka.

11.3.1.3.3 B npouecce kanaHapupoBaHUs UNU 3KCTPY3UOHHOrO npoLecca B NIUCT KoMnayHaa MoryT ObiTb
BKIOUYEHbI CTanbHble KOpAbl apMuUpYytoLLero crios. 3To obneryaet HamoTKy apMUPYHOLLLErO Cros Ha TpyBy 1 ycko-
psieT AaHHbIN 3Tan npouasoacTsea. [Ans obneryeHuss NpUMeHeHUst 3TV NIUCTbI OBbIYHO XPaHATCS Ha KaTyLuKax.

11.3.1.4 HamoTka anacrtomepa

11.3.1.4.1 Kak npasuno, usrotasnveaemMas Tpyba dopmupyetcsa nyteM HaMOTKU NIUCTOB KanaHapupo-
BaHHOro KoMnayHaa Ha WabnoH unv B3auMocBs3aHHbI CTanbHOM kapkac. TeXHONorMYeckui npoLecc HaMmoT-
Ky NPOAOIMKAETCS C UCMONb30BaHUEM PasfUYHbIX KOMNayHAOB B COOTBETCTBUM C TPeBOBaHMAMM TEXHUYECKUX
YCMOBUIA K NONepeYHOMY CEeYEHUNIO, BKIOYas KanaHapupoBaHHbI apMUPYOLLNIA Kopa A0 TeX Nnop, noka Tpyba
He ByaeT chopmupoBaHa NOMHOCTLIO.

11.3.1.4.2 KOHTpONb TEXHOMNOrMYECKoro npouecca HaMmoTKu UMmeeT Bonblloe 3HauyeHue Ans KadecTsa
KOHEYHOro NpoAYyKTa, Tak Kak HepaBHOMEPHbIE NEPEKPLITUA U 3a30pPbl B NpoLecce HaMOTKU MOTyT NPUBECTU K
HepaBHOMEPHOCTU MO MOMNepPeYHOMY CEYEHUIO TPYObI.

11.3.1.4.3 [Insa chopmupoBaHusA NonepeyHoro ceyeHns Tpyobl MOXET Takke UCMNOMb30BaTLCA IKCTPY3NA
anacTtomepa.

11.3.1.5 HamoTKa ycunmsarLLero apmmpoBaHus

11.3.1.5.1 Ycunusarowmin Kopa MOXET HaMmaTbiBaTbCA Ha Teno Tpybbl AByMA criocobamu. Nepsbin cro-
co6 3akntoyaeTcs B NPOCTOM NPUMEHEHUM MaLUMHbI ANS HAMOTKM apMUMPOBaHUS, B KOTOPOW Kopa pasmelua-
eTca Ha oTgenbHbiX GapabaHax, coeguHEeHHbIX ¢ HaMOTOYHOU MaluHou. Mpu npoxoxageHun Tpyodbl yepes
MaLwwunHy 6apabaHbl BpalLlalTCa BMECTE C HAMOTOYHOW MaLLMHOW, Noaasas B Hee KopA. B HekoTopbix crnyyasx
BpalyaeTcs Tpyba, B TO BpeMs Kak HAMOTOYHasi MalluHa NepemeLLaeTcsi ropu3oHTansHo. Bropoi cnocob aHa-
noruyeH crnocoby, Npu KOTOPOM HamaTblBaTCA NUCTbI anacTomepa. Kopa noasepraetcsi npegsapuTensHoOMy
KanaHapupoBaHUIO U XPaHUTCH B BUAE Y3KUX ANUHHBIX LUTPUMNCOB Ha KaTyllKax. ST WTPUNChI 3aTeM Hama-
TbIBAIOTCS Ha Teno Tpybbl Npu ee BpaleHun 1 nogaye TpyObl UM HAMOTOYHOW MaLUMHbI C NpeaBapUTeENnbHO
3aaHHOW CKOPOCTbIO.

11.3.1.5.2 [1ns HaHeceHusi ABONHOM KpecToobpa3HON HaMOTKU apMUPYIOLLEro Kopaa MOXHO UCMOnb-
30BaTb ABe (MNU HECKOMNbKO) MocrnefoBaTenbHO YCTAaHOBIEHHbIX MalUMH, Uy ABaXAbl UCMONb30BaTb OAHY
MaLUUHY (MUY HECKOMbKO MaLUMH).

11.3.1.5.3 KOHTpOnb TEXHOMOrMYecKoro npouecca HaMoTku umeeT Gonbluoe 3HayeHue 4ns nogaepxa-
HUSI KaYecTBa KOHEYHOro NpPoAyKTa.

11.3.2 KoHueBble (hUTUHIU

11.3.2.1 KoHueBOW (OUTUHT SBNSIETCA KPUTUYECKOM YacTbio rubkon Tpybbl. Heobxoauma npasunbHo pac-
CUYUTaHHasA NepexoaHas 30Ha ANSA COMNpsKEHUS BCeX KOMMOHEHTOB CTEHKM TpyObl ¢ dhriaHuem unm coeguHuTe-
nieM, HECYLLMM BCe Harpy3ku CTeHKM TpyObl.
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11.3.2.2 Kopa ycunuBsatoLero apMupyroLLero cros KpenuTcs B OKOHEYHOM ycTpoiicTee Tpybonposoaa
Takum o6pasom, 4Tobbl obecneunTb HageKHOe coeauHeHne B paauanbHOM U OCEBOM HanpasneHusax. lepme-
TUYHOCTb HapYXXHbIX U BHYTPEHHUX YNIMOTHUTENbHbIX CrOEB (3M1aCTOMEPHON Hapy)XHON 0BOMOYKM UNU BHY-
TpeHHero cnos) obecneymMsaeTcs NyTeM OTBEPXKAEHUA CNOSi HA KOHLEBOM (bUTUHIE, UTO Takke obecneyvsaet
paguanbHoe 1 0CeBoe KperneHue.

11.3.2.3 B HEKOTOpbIX Criyyasx KOHUEeBOU (OUTUHI BO3MOXHO 06XaTb Ha Tene TpyObl. [Mpu aToM ucnonb-
3yeTCsl BHYTPEHHWUI U HAPYKHbIM CTanbHOM 3NeMEHT KOHUEBOro huTuHra, KoTopbi 3aknoyaeT Teno Tpyobl B
Kancyny v B npoLecce poTauuoHHOIo cxatus ob6XXnmaet Teno TpyObbl 4OCTAaTOYHO NMOTHO, YTObbI 06ecneunTb
KpenneHue 1 repMeTu3aLuio BHYTPEHHENO Cosi, HapyKHoM 060Mnouku 1 Kopaa B apMupyioLlem crioe. MNosepx-
HOCTb KOHLEBOro puUTHHra, KOHTaKTupyowas ¢ Ternom Tpybbl, MoXeT BbITb rnagkon unu ayduyarton. 3ybuarbin
KOHUEBOWN PUTUHT NpeaHasHayeH Ans KOHTaKTa ¢ KOpAOM apMUPYIOLLEro Cros U, Takum obpasom, obecneyu-
BaeT 6onee NpoyHoe MeEXaHUYECKOe CLENMEHME.

11.3.2.4 30Ha nepepq KOHUEeBbIM (OPUTUHIOM MOXET He obnagaTbh Takon rubKoCTbIO, Kak OcTanbHas YacTb
TpyObl. 3Ta 30Ha, COOTBETCTBYOLWAA AnNvHe ABYX 060pOTOB apMupytoLlero kopaa, He obnagaeTt Takon cno-
COBHOCTbLIO K UCKpUBNEHUIO (TMOBKOCTBIO), KaK OCHOBHas cekuus TpyObl.

11.3.2.5 MNMpu HEOBXOAMMOCTU YCTAHOBKM Ha KOHLE rMBKon TpyObl 3NeMeHTOB XXeCTKOCTU Ha u3rnb, obbiu-
HO UX MOHTUPYIOT Ha Tpybe 40 KOHLUEBOro huTUHra 1 3aTemM NoATArUBAIOT U KPENAT K KOHLEBOMY (DUTUHTY no-
cne ero ycTtaHoBKku. B kauecTse anbTepHaTuBbl COBCTBEHHYO ECTKOCTb TPYObl MOXXHO co3gaTh B npouecce
W3roTOBMNEHUA NYTEM HAMOTKM LOMONMHUTENBHBIX 3M1aCTOMEPHbIX COEB.

11.3.2.6 lNepen MOHTaXOM KOHLUEBOro utuHra rubkas tpyba MmoxeT ObiTb MOMHOCTBIO UMK YACTUYHO
oTBepxaeHa. B kauecTBe anbrepHaTUBbl KOHLEBOW (PUTUHT MOXET MOHTUPOBATLCA A0 OTBEPKAEHUSA U OTBEp-
XaaTbesi BMecTe ¢ Tpyboi. Pasnuume B TEXHONOMYECKUX NPOLEeCccax COCTOUT YAaCTUYHO B pasnnYHbIX 3Have-
HUSIX TEMNepaTypbl U BpeMeHU, TpebyeMbix 4Nns OTBEPXKAEHWUS KOMNayHAa anacToMepa U AMoKCUAHOW CMObI.

11.3.3 MNpouecc oTBepXaeHUs

11.3.3.1 OTBepxaeHue anactomepa rubkux Tpyd MHOrOCrOMHOM CTPYKTYpPbl CO CBA3YOLWMMU CNOSMU,
Kak npasuno, BbinonHseTcs obpaboTkon TpyObl TENMOM U AaBNEHUEM B NPUCYTCTBUM OTBEPXKAALUMX peareH-
ToB. Tenno MoXeT NoABOAUTLCS C MOMOLLBIO MApOBOW CYLUMIKU UMY 3NEKTPUYECKOU UHAYKTUBHOCTLIO. [laB-
neHue obblYHO NpUKNaabIBaETCs NyTeM NIOTHOro obMaTbiBaHUsA TPYObl HENNMOHOM A0 Hayana OTBEPXKAEHUS.

11.3.3.2 B npouecce oTBEPXKAEHUS 3NacTOMEPHbIN KOMMayHa HeobpaTuMoO U3MEHSIeT CBOM CBOWUCTBA,
N aracToMepHbI mMatepuan, hopMUpYIOLLUIA NonepeyHoe ceyeHue Tpybbl, BHayane pactekaercs, a 3atem
hopMupyeT eanuHoe KOMMO3UTHOE NMOoMepeYHoe CeYeHue.

11.3.3.3 KoMnoauTHoe nonepeyHoe ceyeHue ¢ MUHUMarnbHbIMU NOBEPXHOCTHbIMU AedekTamu hopmu-
pyeTcsa npu cobniogeHun Hagnexawmx TEXHONOMMYECcKUX npoueayp U3roToBeHUs B COOTBETCTBUM C LOKY-
MeHTanbHO ohopMIIEHHBIMU NpoLieaypaMmn U3roTOBUTENSA MO OTBEPXKAEHUID. TeM He MeHee, BMecTe ¢ Tpybou
cnepyeTt M3roToBuTb obpasel], MOEHTUYHBIN KOHCTPYKUMU TPYObl, KOTOPLIN B COOTBETCTBUM C TEXHUYECKUMMU
YCNOBUAMU U3rOTOBUTENS pas3pe3aeTcs U NPOBEPSIETCS HAa Hanuuue nycToT. B kauecTBe NpUeMOYHOro Kpurte-
pusi criegyeT NpUHATL OTCYTCTBUE BUAUMBIX NYCTOT.

11.3.4 Jonycku

11.3.4.1 [Ana Tpy® MHOroCrnonHOM CTPYKTYpPbl CO CBA3YOLWNMU CnosmMu oBbl4HO AOMYCK Ha ANUHY cre-
ayeT npuHumath + 1 %. [Ins HEKOTOPbIX NPOEKTOB MOryT BO3HMKaTb AOMNOMHUTENbHbIE TpeboBaHWsA K AONYCKY
Ha ANVHY, BKMoYas cnegyrowme:

- ANsi HEKOTOPbIX YCIOBWIA MPUMEHEHUI, TaKuUX Kak TpyOHble rmbkue coeguHuTenu, MoxeT notpebosaTtb-
CA YMEHbLUEHMe AOMnYCKOB;

- B HEKOTOPbIX YCMOBUSIX NPUMEHEHUS] BO3HUKAIOT Npobnemsl, ecnu gnuHa cnuwkom 6onbiias. 31o mo-
XeT ObITb Bonee KPUTUYHBIM ANns TPYObl, YNIOXEHHOW B TPaHLLEHO.

Mpumep — A4ns1 ONUHHBIX 8bIKUOHbIX MPY60NpPos0008 MaKcuMabHbIl donyck +1 % Moxem 6bimb cauw-
KOM 60/1bWUM U3-3a HEOOCMamOoYHOo20 MPoCcCMpPaHCcmMea y KOHUe8020 coedUHeHuUs Onsl pa3meujeHuss 0ononHu-
mesnibHoU OnUHbI;

- crnepyeT yunTbiBaTbh BO3MOXHbIE Npobnembl, cosgasaemMble OTAENbHBIMY pan3epamy pasnnuyHon AnviHbl,
ecnv asa unu 6onee pan3epoB CKPENnATCS BMecTe (LnaHrokabenn Ans HEKOTOPbIX YCMOBUA NPUMEHEHUS);

- Npu pacyeTe Tpebyemol AnNuHbI BbikuagHoro Tpybonposoaa crnegyer TOYHO yYuTbiBaTb BCE NapameTpsbl,
BKMIOYaA BONMHOOOpasHy0 NOBEPXHOCTb TPACChl, TOYHOCTb PACMONOXEHUS KOHEUHbIX TOYEK, YCTAHOBOYHbIE
[OnycKu, AOMYCKU Ha U3rOTOBMEHME N OPUEHTaUMIO BbIKMAHOMO TpybonpoBoaa OTHOCUTENBHO KOMMOHEHTA.

lMpumep — Tpy6a Moxxem 6bIMmb yIOXeHa nemJiel 60Kpy2 KOMIMOHeHMa (Ha ycmbe CK8aXXUHbI) U coeduHe-
Ha o0 yasiomM 90° ¢ OCHOBHbIM Hanpas/ieHUeM 8bIKUOHO20 mpybonposooda.
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11.3.4.2 PekoMeHOOBaHHbIN ONYCK Ha rabapuTHbI HapyXXHbIn auameTp rubkoin Tpybbl cocTaBnset
+3 %. [Jonyck Ha BHYTPEHHWI guaMeTp cneayeTt NpuHuMaTh paBHbIM +2 % AnNs KapKacHbIX Croes, KoTopble
W3roTOBNSIIOT HE Mo WabnoHy. [Ins BHYTPEHHUX CroeB, KOTOPble HE HAHOCATCSA Ha BHYTPEHHUM KapKac, peko-
MeHAYeTCa JOMNYyCK Ha BHYTpeHHUM guametp +2 %.
11.3.4.3 WarotoButenio criegyeT ycTaHaenvMeaTb W KOHTPONMUPOBaTb AOMYCKU ANSA KaXaoro cnosi Tpyobl.
PekomeHaaLum no KpUTUYECKUM acnekTam AonycKoB Ha pas3Mepbl crioes rmbkoi Tpybbl npveeaeHs! B Tabnuue 28.

Tabnuya 28 — Kputudeckue acnekTbl Npu BblOOpe AONYCKOB Ha U3roTOBMEHWe Tpy6 MHOrocrnoiHon CTPYKTYpbl CO
CBA3YOLMMU CNOAMU

Pekomengaumum no BeibpaHHbLIM NnapameTpam

Cnon

TonuuHa

[vameTp cnos (BHyTpPeHHW#
W Hapy»XHbli)

[pyrve napameTpbl

BHyTpeHHU#
Kapkac

MuHuUManbHoe 3HayeHue OoMmK-
HO COOTBETCTBOBATb NPOEKTHbIM
Tpebosakuam [OCT P 59306,
yuYuTbIBaA NOTEHUManbHY 3po-
3U0/KOPPO3NI0 B TeueHue ne-
puoga 3kcrnyatauuu. TonLuHy
LUTPUMNCOB cnegyeT KOHTPONUpo-
BaTb MO TEXHUYECKUM YCNOBUAM
V3roTOBUTENSA Ha MaTepuanbl

MuHumanbHbi 1D gonkeH obe-
cne4msatb cBOGOAHbBIN nMpoxog
ANA Takoro obopyaoBaHus, Kak
KanubpoBOYHble  BHYTPUTPYO-
Hble cHapsgbl. B makcumanb-
Hom OD cnegyer yuuTbiBaTh
BMUAHME Ha COMpPOTUBIEHUE
CMATUIO M CyMMUpOBaHKe aony-
CKOB ApYrux cnoes

Cnepyet obecneuvBatb, 4TO-
©bl MakcumanbHas oBanbHOCTb
Obina MeHblUe TO, KOoTopas uc-
nonb3oBanacbh Npu pacyerte co-
NPOTUBNEHUSA CMATUIO

BHyTpeHHuiA
cnown

MuHUManbHyto TONWKHY crnegy-
eT onpefensTb Ha OCHOBe Tpe-
6oeanuit FOCT P 59306

B makcumansHom OD cnepgyet
yYUTbIBaTb BVSAHUE CYMMUPO-
BaHUA JOMYCKOB MocneayoLmx
cnoes

O6paboTky NMOBEPXHOCTU U Tek-
CTYpPY KOHTPONMUPYHOT TakK, YTobbl
VCKIIOYUTb NOSIBNEHME NoTeHUM-
anbHbiX AedeKToB, KOTopble MO-
ryT pa3BuBaTbCA B Tene Tpyobl

ApMupyroLuit
cnow

MuHUManbHYy TONWWHY crneay-
€T KOHTPONMPOBaTb MO TEXHUYe-
CKUMU YCIIOBUAM WU3roTOBUTENA
Ha marepuanbl. B MuHUMans-
HOW TONLUMHE YYUTBIBAIOT BNUA-
HUe Ha COMpPOTMBNEHUE OKPYX-
HbIM U OCEBbIM HanpsHKeHNAM B
cooteetcTeum ¢ [OCT P 59306

B MakcumanbHom Auametpe
criefyer yuuTbiBaTb BAUSHUE
CyMMVMpPOBaHUSA [OMNYCKOB Mo-
crnegyroLmx croes

Cnepyet ofecneunTtb ucnonb-
30BaHWe JONycTUMOro UsMeHe-
HUA YIMOB CBUBKM B COOTBET-
creum ¢ FOCT P 59306

Uzonsayuor-
Hbl criov

MuHUManbHylo TOMWMHY cne-
AyeT KOHTPONMpOBaTb MO Tex-
HUYECKUM YCIOBWSIM U3roTOBU-
Tens Ha matepuansbi

B makcumanbHOM Hapy)XHOM
AvameTpe criegyeT yuuTblBaTb
BNUAHUE CYMMMPOBaHWS AOny-
CKOB Ha nmocriegytoLiye crnou v
obecneuynBaTb NNockyo yknagky
U30NALMM OTHOCUTENbBHO TPYOBbI

HapyxHas
obonouka

CnepyeT npegycMOTpeTb, 4To-
O6bl MWHMManbHas TonwMHa
obecneuvBana BOAOHENPOHU-
uaemMocTb B TeuyeHue nepuopa
3KcnnyaTauuy, BKoYas KoHue-
Bble dutuHrn. Cneayer Taike
yuuTbiBaTh Nepefaqy OKpYXHbIX
Harpysok Ha Hwxenexauyue
cnou B npolecce YCTaHOBKU C
ucrnonb3oBaHWeM  YCTpoucTBa
HaTsAXeHuA. B namerneHum Ton-
WMHBI MO AnuHe TpyObl BaXKHO
yunTbiBaTh BMUAHUE KOHLEH-
TPaLuun HanpsXeHU 1 BO3MOX-
HOe YMeHblUEeH1e TOMWUHbI BO
BPEMS yCTaHOBKU

B 3HauyeHnn MakcumanbHoro Ha-
pY>HOro AnameTpa cnegyer yuu-
TbiBaTb BIUAHWE Ha KOMMOHOBKY,
Harpy>eHue npy ycTaHoBke, ru-
ApoAuHaMu4eckoe HarpyxeHue
U KpenneHue BCromoraTenbHoro
obopyaoBaHusa, Hanpumep Xo-
MYTOB Mogyneit nnaey4ecTu
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PekomeHgaumm no BbibpaHHLIM NapaMeTpam

[OuameTp cnos (BHyTPeHHWUA

cnepyet yuuTbiBatb Tpebosa-
HUWe K 3awuTe abpasvBHOro
yAapHoro Bo3aencTeus

TbiBaTb BMUAHWE Ha KOMMOHOBKY,
HarpyXeHue npu ycTaHoBKe U M-
ApoAvHaMU4eckoe HarpyxeHue

Cnon TonuwuHa Y1 HAPYXKHbIVA) [pyrve napameTpbl
HapyxHbiii Mpu cneynanbHoM npumeHe- | B 3HayeHMM MakcMmanbHoro Ha- —
Kapkac HUM B MUHMManbHOW TOMNWMHE | PYXXHOro Avametpa crnegyert yuu-

11.3.4.4 W3rotoButenio cneayeTt NpoBepsTb COOTBETCTBUE AOMYCKOB Ha YNpPOuYHSLWMEe apMupyoLlime
crnou BenuunHe JoNyCTUMOro 3a3opa MeXay CMeXHbIMU NPOBONOKaMU UN COOTBETCTBUE [OMNYCTUMOro cpea-
Hero 3asopa o rpynne NpoBosiok TPeBoBaHUSAM TEXHUYECKUX YCNOBUI U3rOTOBUTENS.

11.4 MapkupoBka

11.4.1 Obwwue cBeaeHus

B FOCT P 59309 w FOCT P 59306 ykasaHbl MUHUMarnbHble TpeboBaHua kK Mapkuposke rmbkux Tpyo.
[ononHutenbHas MapKupoBKa nonesHa Ans onpeaeneHHblX YCrnoBui UCnonb3oBaHus, NOCKONbKY MoXeT 6o-
nee TOYHO MAeHTUDULMPOBaTL TPYOy 1 ee NpefyCMOTPEHHOE NPUMEHEHME BO BPEMSA 3KCnnyaTauuu.

CrniegyeT ncnonb3oBaTbh CUCTEMY MapKUPOBKK, KOTOpas AOCTAaTOYHO ycTonumBa Kk abpasnvBHOMY BO3aeit-
CTBUIO NPU YCTAHOBKE U 3KCMnyaTauuu, ¢ Bbicoton Byks un undp He meHee 10 mm. Heobxoaumo obecneunts,
YTOObl BCE 3MEMEHTbI MapKUPOBKU BbiNv AOCTATOMHO YETKUMU NS CYUTBIBAHUS U/MMW pacno3HaBaHus 6 mMe-
cme ycmaHosKu ¢ ucnonb3osaHuem ROV u cooTBeTcTBOBaNnu TpebyemMomy CpoKy aKCnyatauum B NPOeKTHbIX
YCNOBUAX OKpy’KatoLen cpedbl. STO HE OTHOCUTCS K MapKUpoOBKe, KoTopasi TpebyeTca TonbKo Ans uenewn
YCTaHOBKM (Hanpumep, KonbLeBble NEeHTbI ANA U3MEPEHUSA ANUHBbI U 0603HaYEHUS PacnoNOXEHUS XOMYTOB
unu Moayneun nnasyyecTu), U NoaTomy obnagarlien YCTOMYUBOCTBIO, 4OCTAaTOMHOM TOMbKO AN npoueayp
YCTaHOBKM.

11.4.2 Tubkas Tpyba

11.4.2.1 NacnopTHble Tabnuuku (pekomerayetca matepuan AlSI 316) HapgexHo 3akpennatoT Ha obonx
KoHuax Tpy6bl. CnegyeTt He gonyckaTtb, YToObl NacnopTHY Tabnuuky 3akpbiBano BcriomoratensHoe obopy-
[OBaHWe, HanpuMep 3NeMEHT XXeCTKOCTU Ha u3rnb unu orpaHuumntens uarmba. B gononHeHue k TpebosaHuam
OCT P 59309 v NTOCT P 59306 pekomeHOyeTCs yuuTbiBaTb BUAbl MAPKUPOBKU, NepeyucneHHble B Tabnu-
ue 29.

Tabnuya 29 — PekomeHZauuu no MapkvpoBke rubkoit TpyBHoM npogyKumm

MapkupoBka 2 r:p?/%a: K;H"Lﬁi(:ﬁ MpumeyaHua

OGo3Ha4eHne B COOTBETCTBUM C X X Tpeboeanua FOCT P 59309 u FOCT P 59306

IOCT P 59309 n NOCT P 59306

CepuitHblli HoMep X X Tpebosanus MOCT P 59309 u NOCT P 59306; B npouecce
M3roTOBNEHWUA cnepyeT obecnednsaTtb MOMHY NPOCNEXU-
BaeMOCTb BCEX MaTepuaros, NPOLIECCOB U UCTbITaHUI

HassaHuve u mapka usrotosutens X X Tpeboeanua FOCT P 59309 w FOCT P 59306

[ata usrotosnenus X X Tpebosanus MOCT P 59309 u MOCT P 59306; mecsay v rog

MpoekTHOe gaBneHue X X Tpebosanua FOCT P 59309 u MOCT P 59306; B eauHuuax
MrMa; ykasbiBatoT abcontoTHoe unu auddepeHymnanbHoe
AasrexHue

MBR xpaHeHnus X NA Tpe6oeanua MOCT P 59309 u NOCT P 59306

Skennyartayua B HEKMCNOW U KUCon X X O6o3Havaerca byksamm SW (Hekucnas cpega) uwnm SO

cpegax (kncnas cpena)

Cratudeckue wunu puHamuyeckue X X OBosHavaeTcs BykBamu S (cTaTuuyeckuit BbiKMaHON Tpybo-

YCNOBUA UCMONb30BaHUA nposog, pavsep unu rubkui TpyOHbIV coegunuTens) unu D
(aMHamuyeckuin painsep unu rubkuin TpyBHbIN coeguHUTEND)
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MapkupoBka 2 el s [Mpumeyanua
PXUPO Tpyba UMTUHr P!

BHyTpeHHUit anameTp X X BbipareHHbIVi B MUNNUMeTpax

HapyxHbiii guametp X NA BbipaxeHHbIit B MunnumeTpax

PacyeTtHast Temnepartypa X X MuHuManbHoe M MakcMmanbHOe pacyeTHble 3HaveHus
Temnepartypbl, BblpaxeHHble B rpagycax Lienbcus

OnuHa X X [nuHa rubkon Tpy6bl, BKMOYas KOHUEBbIe (DUTUHIN

CocTosiHue KoHLEeBoro hutuHra NA X ObosHavaeTca 6yksamu OEF (opurvHanbHblil KOHLEBOI
uTUHr) unu REF (3amMeHeHHbI KOHLEeBOW OUTUHS)

2 MapkupoBka TpyObl 1 KOHLEBOTO (hUTUHIa MOXET BHOCUTLCA B NAcMopTHY0 Tabnuyky, 3akpenneHHyto Ha KOHLEBOM

duTUHrE.

11.4.2.2 JInHeHble OTMETKU ANUHbI, 0BbIYHO Kaxabie 10 M, cneayeT HaHOCUTb Ha Tpyby M BbligenATb
LUBETHOW KOmNbLIEBOM MOMIOCOM Ha Hapy»HoW obonouyke Ans onpegeneHus AnvHbel Tpybel. Heobxogumo obe-
cneunTb, YTOoObl MapKMpOBKa yKasbiBana HanpasneHue N3MepeHns AnuHb.

11.4.2.3 [Ins pasHbIX YCNOBUIA NCMONb30BaHUA pansepa Takke YUUTbIBaloT creayoLme pekoMeHaauum:

a) cregyeT HAHOCUTb OAHO3HAYHYIO U NOrMYHYI0 MaPKMPOBKY ANS MAEHTUMUKaLMN pan3epos unu pas-
MEeLLEHUst KpenneHuit BcroMmoratenbHoro obopyaosaHus, HanpuMep XoMyTOB Moayrei nnasyJecTy;

b) ecnu yenecoobpasHo, crieayeT OTMETUTL TOUKY KacaHUA C MOPCKUM SHOM.

11.4.3 KoHueBble (hUTUHIU

Kak npaBuno, nacrnoptHas Tabnuyka ¢ MapKUpoBKON TpyObl 3akpennseTcs Ha KOHLUEBOM hUTUHIE U
OTHOCMUTCA KaK K Tpybe, Tak U KoHUeBbIM huTuHram. NoaToMy oTaenbHas Mapkuposka Ans TpyObl U KOHLe-
Boro coutuHra o6biuHO He TpebyeTcs. Ecnu umeeTcs BO3MOXHOCTb 3aMeHbl KOHLUEBOro duUTuHra, To crneayer
NPUHUMaTb BO BHUMaHWE MapKUPOBKY KOHLEBOro ouTuHra, npuseneHHyo B Tabnuue 29. Ocoboe BHUMaHue
yOEnsoT NpeaoTspaLleHNIo NoBpeXaeHNs aHTUKOPPO3UOHHON 3aLuTbl KOHLEeBOro onTuHra ngeHTudukauu-
OHHOW MapKUpPOBKOA.

11.4.4 Cuctema coeguHeHUs
CucteMbl coeguHeHUsa rMbkux TpybonposBoaos crieayeT Mapkuposath B cootseTcTBumu ¢ [OCT P 59305.

11.5 XpaHeHue

11.5.1 O6uwwue cBeageHus

11.5.1.1 Tnbkue Tpybbl MOXHO XpPaHUTL HECKONbKUMK cnocobamu, U3 KoTopbix Hanbonee pacnpocTpa-
HeHb! KaTyLUKW, KOHTEMHEpPbI U YNaKoBOYHbIE KNETU UnNu NogaoHbl. B yacTHOCTU, Npu MapkupoBKe KaTyLuek u
KOHTEWHEepOB crneayeT yKasbiBaTb U3rOTOBUTENS, CEPUNHBIN HOMEpP, AvamMeTp cnaHua U KaTyLwwKu, WUPUHY,
CYXyt0 Maccy 1 rpy3oBMeCTUMOCTb.

11.5.1.2 Tubkyto Tpyby XpaHAT B YCNOBUSX, KOTOPbIE HE BUSIOT Ha ee 3KCniyaTauuoHHble XapakTepu-
CTukK. B yacTHocTH, pekoMmeHayeTcs crneagyoLlee:

a) nopgaepXvBaTth TeMnepaTypy XpaHeHus B npeaenax, 4onyCTUMbIX ANSA KOHCTPYKUUKU rMbKon Tpybbl 1
KOHUEBbIX (PUTUHIOB;

b) 3aWmTUTL CoeaANHEHNS KOHLIEBBIX (PUTUHIOB OT NOBPEXAEHUS 0BnacTu YNnoTHeHUs!, pe3bbbl 1 Apyrmx
30H, YYBCTBUTENbHbIX K NOBPEXAEHUIO:

1) obecneunTb, YTOOLI KPENeHne KOHLUEBOro uTUHra He Mormno ocnabetb u nospeauTsb TPyOY,
2) obecrneuuTb, YTOObI KpenneHne KOHUEeBOro ouTuHra He nospeauno Tpydy npu neperube cekumm,

npunerawowen K PUTUHry;

C) HakpbiBaTb rMbKyto Tpyby, YTOoObI NpegynpeanTb AECTPYKUUIO MaTepuarnos, YyBCTBUTENbHbIX K BO3-
OEeNCTBUIO YNbTPAUONETOBOro CONMHEYHOrO N3Ny4YeHus;

d) npu AnNUTENbHOM XpaHeHUM HaKpblBaTb KOHUEBbIe cpe3abl rnbkon TpyObl;

€) ecnu nocne NpoBeAeHns UCMbITaHUA NoA AaBneHnem rubkas Tpyba XxpaHuTes AnutenbHoe Bpems, To
crnegyeT yunTbiBaTb BO3MOXHOE BO3AEUCTBUE UCNbITaTeNbHOro driovaa Ha matepuans! rmbkon TpyObi;

f) anutenbHoe XxpaHeHue TPyObl MOXET NPUBECTU K YCTONUYMBOWN UCKPUBNEHHOCTU TPy Obl n3-3a nonumep-
HbIX CMoeB, YTo NoTpebyeT NPUHATUSA COOTBETCTBYIOLLUMX MEpP NpU NMaHUPOBaHUU MOHTaXKHbIX paboT.
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11.5.1.3 Heobxoaumo cBecTn K MUHUMYMY NepeMeLleHne nsgenui npu xpaHeHun. B npouecce xpaHe-
HUsi TMBkon TpyObl cneayeT NpeayCMOTPEThL BbINOMHEHWE MOMHOM U TLWaTeNbHOW NporpaMmMbl KOHTPONSA. AKTbl
KOHTPONsi NPefoCTaBNAT 3aKasuuKy.

11.5.1.4 PeMOHTbI, NpoBOAMMbIE B NpoLECcCe XpaHEeHUSs, BbINOMHAIOT Mo CTauMoHapHbIM U BpeMeH-
HbIM YKPbITUEM BMECTE C YCTPOMCTBAMU KOHTPOMS YCIOBUIA OKpY»KatoLlen cpebl, obblyHO obecrneunsaembix
npv usrotosneHun. PaboTbl, NpoBoAVMbie Ha NMoLWaaKke XpaHeHUs, creayeT CTPOro KOHTPONUMPOBaTh U Bbl-
NOMHATb TakuM 06pas3oM, YToObl HE NOBPEAUTL UMW He 3arpsi3HUTb pasMELLIEHHYIO Ha XpaHeHUe NpoayKUuio.
BaxHo obecneunTb NpueMKy 3akasuMkoM MecTa XpaHeHUs, KoTopoe crieayeT pacnonarate Takum obpasom,
YTOObI HE JONYCTUTL NOBPEXAEHUS TPYObI.

11.5.2 Karyuwku

11.5.2.1 KaTyLwwku, Bpawjaolmecs BOKpYr ropusoHTanbHOW ocu, Haubonee LLUMPOKO UCMONb3YIOTCSA Npu
XpaHeHuu rmbkon Tpybbl GonbLuoi AnuHbl. KaTywku ¢ npuBogoM oT nebeaku MoryT Takke UCMOoNb3oBaThCH
ONs noaaepKaHusa HaTskeHus TpyObl B npouecce yCcTaHOBKU U u3BnevyeHus. Cnegyet obecneumsarb, YToOb!
HaTskeHue, npuknagbiBaemoe k Tpybe B npouecce HaMoTku, BbINo 4OCTaTOYHBIM ANA NPeaynpeXxaeHus oc-
nabneHus Npu XpaHeHUU, YTO MOXET NPUBECTU K MOBPEXAEHUIO B Npouecce nocneaytowen pasmotku. MNpu
BblboOpe KaTyLlKv Ans XpaHeHus rmbkon TpyObl BaxkHO obpallaTte BHUMaHWeE Ha creayoLwme napameTpbi:

a) paguyc KaTyLKu paseH unu npesbiwaet Tpebosannsa MBR ans xpaHeHus rubkoi Tpyobl;

b) pasmep KaTyLUKM COOTBETCTBYET ANMHE MBKon TpyDObl, BKNoYas KOHLUeBble (PUTUHIU U BCrIOMOraTenb-
Hoe o6opynoBaHue;

C) KOHCTPYKLMSA KaTyLIKM paccymTaHa Ha Mmaccy rubkoi Tpybbl n ee cogep>Kxumoro;

d) ecnu KaTyLiKa npegHasHayeHa Ans UCrnonb3oBaHWUs NpY MOPCKUX onepauusix No yknagke, To KaTyLu-
Ka, ee KOHCTPYKUUSA U pacyeTHbIe XapakTEPUCTUKM YYMTLIBAIOT HArpy3ku, BO3HUKaOLWMeE Npu nepemeLLeHnsx
CyAHa M HaTsxeHun rubkoro Tpybonposoaa B NpoLecce MOHTaxa.

11.5.2.2 Heobxogumo obecneunsatb, YTOObLI NpY U3FOTOBMEHUN KaTyLLUEK BCE NOBEPXHOCTU, KOHTAKTUPY-
owme ¢ rmbkon Tpybon, He MMenu oCTPbIX Kpaes, 3ayCeHUEB UM Haapes3oB, KoTopble Mornu Gbl noBpeauTb
mbkyto Tpyby. 3To Takke OTHOCUTCS K Neperopoakam, KoTopble UCMONb3YTCA ANA pasfeneHns KaTyLwwku Ha
OTAenbHble CeKuuu.

11.5.3 KoHTeWHepbl

KoHTelHepbl nnu 6apabaHbl, BpallaoLwmecss BOKPYr BEPTUKaNbHOM OCU, YaCcTO UCTIONb3YTCA ANS Xpa-
HeHus rnbkon Tpybbl oueHb 6onbluon AnnHbl. OBBIYHO KOHTENHEPb! UCMONb3YTCH TONbKO ANS XPaHeHUs, U
OHU He cnocobHbl NnoaaepXmBaTh Kakoe-nubo sHauuTenbHoe HaTsKeHue rubkon Tpy6bbl. [NoaTomy, npu yknaa-
Ke rubkon Tpybbl U3 KOHTEMHEpa, Kak npasuno, TpebyeTcs cuctema HaTshkeHus. B apyrnx oTHoLeHusaX pac-
YETHbIE NapamMeTpbl U TpeboBaHUA K NPOU3BOACTBY aHaNOMuYHbl TPEBOBaHUAM K KaTyLUKaMm.

11.5.4 YnakoBoO4YHble KneTu/noaaoHbl

YnakoBOYHble KNETU Uy NOAAOHbI O6LIMHO UCMONbB3YIOT ANS XpPaHEHUS NPAMbIX UMW CBEPHYTbIX MMOKMX
Tpy6 HebGonbwon AnuHbl. MNMpyu XpaHeHun B CBEPHYTOM COCTOSIHUMM BaXXHO cobntogatb kputepunt MBR ans
XpaHeHus. CnegyeT NpPoYHO 3akpennaTb rmMbkyto Tpyby B yNakoBOYHOM KNETU UMK Ha noaaoHe, 4Tobbl He Ao-
nycTUTb NMoBpeXxaeHu us-aa abpasmsHoro sosgencTeus. Heobxogumo obecneunsaTb, YTODbL! YNakoBOYHbIE
KrneTu unu NoaaoHbI He UMENY OCTpPbIX Kpaes, 3ayCeHUEB N HaApe3oB, KoTopble Mornu 6bl noBpeauTb TpyOy.

12 Morpy304HO-pasrpy3o4Hble paboTbl, TPAHCNOPTUPOBaAHME U YKNaaKa

12.1 Obwume cBegeHus

B pasgene 712 npegcraeneHbl pyKoBOACTBa M peKoMeHZaLuum no norpy3oyHo-pasrpy3oyHbiM paboTam,
TPaHCNOPTUPOBKE U yKnagke cuctem rubkux Tpy6. B 12.4 paccmarpusatotcs obuyme Bonpockl yknaaku, npu-
Mepbl NpoLleayp YKNaaku U OKoHYaTeNbHbIV BBOA B 3KCMIyaTauuio.

12.2 MNorpy304Ho-pa3rpy3o4yHbie paboTbi

12.2.1 O6wue cBegeHus

12.2.1.1 Anga npepynpexaeHns noepexaeHun npy norpy3oyHo-pasrpy3o4Hblix paboTtax U TpaHcnopTu-
poBKe criegyeT NpUHUMaTh Mepbl NPEeLOCTOPOXKHOCTY, NepedncnerHHole 8 12.2.1.2 — 12.2.1.4.

12.2.1.2 CnepyeT NpuHUMaTb Mepbl NPEegOCTOPOXKHOCTU, HE AonycKawLme nospexaeHme rbkux Tpyo
npv NPOTackMBaHUM MO MOy, Ha OCTPbIX KPasX Norpy3odHO-pasrpy3oyHoro obopyaoBaHus Unu Npu BO3HUK-
HOBEHWM HEAOMYCTUMbIX Harpy>KeHUIN Ha KpyyeHne/msrmb B pesynsraTte HenpasuibHbIX Npoueayp npv nepe-
MEeLLEHUM C KaTyLUKM (UNn KOHTENHepa) Ha KaTyLKy (Mnu KOHTenHep).
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12.2.1.3 CnegyeT HageXHo 3akpennaTh rmbKyro TpyOy Ha yaepKuMBaloLLEen ee KaTyLUKe, KOHTeHepe unu
ynakoBouyHou knetu. OBblMHO KOHUEBble (PUTUHM TPebyoT AOMOMHUTENBHOrO KPEMnMeHUst ¢ MOMOLLbIO TPO-
COB, KaHaTHbIX CTPOM, PEMHEN, perynupyemMbiX pyyHbix nebeqok unm XoMyToB, a Takke 3aluTbl C MOMOLLbIO
MSArKOro yrnakoBOYHOro MaTtepuana Ans Toro, YtTobbl NpegoxpaHuTb CMeXHbIe TpyOHbIe Crion 1 He AonyCTUTb
crnonsaHue unu nocnegyulee cMeLLeHue.

12.2.1.4 [Ans norpy304HO-pasrpy3oyHbIX U nogbeMHbIX pabot ansa rubkux Tpyb Ha cylle u B Mope uc-
nonb3yTCA cneayowme BpeMeHHbIe U NOCTOSIHHBIE YCTPOMCTBA:

- KpaHbl 1 A-06pasHble pambl;

- KaTyLwkun, 6apabaHbl, KOHTENHEPb! U NOAAOHbI;

- NnogbEeMHbIE paMbl U JTOTKOBbIE OMOopb;

- NYCEHUYHble HanpasnALWme/HaTsHKHbIE YCTPOUCTBA;

- BbITArMBaKLLME ronoBKu;

- nebenku;

- OaT4YMKN HarpysKu;

- CTUHIepbl U orpaHuuuTeny narnba;

- FPy30Bble TpaBepChl;

- MOHTa)XHO-TSAroBbl€ MEXaHU3Mbl U MPUHAANEXHOCTY;

- rPy30MnogbEMHbIE KaHaTbl, CTPOMbl U CTSXKHbIE PEMHU;

- 3axBaTbl TUMNa «KUTaANCKUA nanewyy;

- ynpaensiowme nuHum;

- CKoObl;

- LUKUBBbI;

- KPIoKu € kapabuHom;

- nogbeMHble obyxu.

Bce Buapbl NOrpy3oyHo-pasrpy3odHoro obopyaosaHusa UCMonb3yoT B COOTBETCTBUM CO CreayoLwumMmn pe-
KOoMeHZauusiMv B AOMONHeHWe K anpobuposaHHoN npakTuke paboTbl B MOPCKUX YCITOBUSX:

- obopygoBaHue UCMOMb3yT B COOTBETCTBUM C NPaBunamMm U HOpMaMu COOTBETCTBYIOLMX MEXAYHa-
pPOAHbIX U HaUMOHanbHbIX CTAaHAAPTOB.

MpumeyvyaHune — MoryT npuMeHATbCH cepTudmKalyoHHble TpeboBanus;

- 3aWMLLAIOT OT NOBPEXAEHUS U Nopun B Hepabouyem cocTosaHUY;

- KOHTPOMUPYIOT Ha Hanuyue NPU3HaKoB MOBPEXASHUS U MOPYM Nepes HayanoM UCMoNb3oBaHUS;

- MpU NNaHUPOBaHUU NPUMEHEHUS B MOPCKUX YCMOBUSIX PacCYUTLIBAOT U NpeaycMaTpuBatoT Ans guHa-
MUYECKUX YCITOBUI UCMOMNb30BaHMUS.

12.2.2 HaTtsikHble ycTpoucTBa 1 o6opyaoBaHue Ons yKnagku ctanbHbIX TpyO

12.2.2.1 Ecnn gnsa yctaHoBku rubkux Tpyb ucnonbayoT obopyaoBaHue Ans YKNnagku cranbHbiX Tpyo
unu gpyrov Tun obopyaoBaHusi, KOTOpoe He npegHasHayveHo Ansa paboTtbl ¢ iMbkumu Tpybamu, To cneayet go-
KyMEHTanbHO 0bOpMUTL AeTarbHble PpacyeThbl TOro, YTO CMUHAIOLLME Harpy3ku Ha Tpyby He npesbiwatoT Npo-
eKkTHble TpeboBaHua MOCT P 59309 u NOCT P 59306. CneayeT Takke nokasaTb, YTO CKUMaroLLue Harpysku
YCTPOICTBa HaTAXXEHUA AOCTATOUHbI ANA CONPOTUBIEHUSA HAaTsKeHuto B Tpybe.

12.2.2.2 Kak npasuno, pacyeTbl BEpUDULUPYIOT UCTbITaHUSMU KOHKpeTHOro obopyaosanusa vnum daw-
MaKa ¥ KOHUrypauum HarpyXeHus, KOTopoe COOTBETCTBYOLMM 06pa3som MoaenupyeTt hakTUYecKu UCMonb-
3yemoe obopyaoBaHue, a Takke BEpUULMPYIOT CO3AaHe COOTBETCTBYIOLMX HArpy3oK Npu yCTaHOBKE Unu
noaTBEPXKAAKT 3TO HagneXxalmm UCNbITaHUEM UMK UCTIoNb3oBaHMEM obopyaoBaHUS.

12.2.3 KaTtywku, 6apabaHbl, KOHTEMHEPbI U NOAAOHbI

YaepxusaroLue 1 NnpusogHble pambl, 6alimaku, NoTkoBble onopbl U 606UHbI, BXOASALME B COCTaB KOM-
MOHOBKW, CNeayeT NPOoeKTUpPoBaTb U cepTudULMpoBaTh AN MOPCKUX AUHAMUYECKUX YCINOBUN NPUMEHEHUS,
BKMIOYasA NoAbEM Kak OTAENbHO, Tak U BCEW KOMMOHOBKM, ecnu Heobxoaumo. B cooTBETCTBYOWMX Crydasx
HeobXxoanMO OLEeHMBaTb BO3MOXKXHOCTb MOBPEXAEHUS UK cMATUA Tpy6 Ha kaTylwkax u 6apabaHax us-3a npe-
BbILUEHUSI Macchbl Bbienexawmx crnoes. [pu ucnonb3oBaHuM B npouecce yknagku katylwek u bapabaHos
npuBOAHbIE YCTPOKCTBA CrneayeT ocHalaTth:

- NMOMHOCTbIO YrpaBnseMbiM TOPMOXEHUEM,;

- PYYHbIM yrpasneHnuem aBTOMaTUYECKUX YCTPOMCTB HaTHKEHUS;

- YCTPOMCTBOM KOHTPOINSA 06paTHOro HaTsHKeHWUs, Hanpumep Ans NOBTOPHOro HamaTbiBaHUS.

12.2.4 CtuHrepbl. [lOBOPOTHbIE U CTauMOHapHbIe

12.2.4.1 CTtayuoHapHbie U1 MOBOPOTHbIE OrpaHuyuTenu mnarmba (TakMe, Kak apkum U CTUHrepsbl), uc-
nonb3yemble Kak CpeAcTBa YCTaHOBKM WU MaHUNyNUpOBaHWUsi, NPOEKTUPYIOT C cobniogeHneM pekomeHgaumi
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U3roToBUTENSA rMBKNX TPYO 1 B COOTBETCTBUM C NPUMEHUMbBIMU MEXAYHAPOAHBIMU UMK HALMOHaNbHbIMU CTaHAAp-
Tamu. Bce ato obopynosaHue criegyet nogaepkusatb B paboyem coctosHUU. He gonyckaeTcs Hanmume ocTpbiX
KPOMOK, KOppO3un unun abpasveHOro rnospexaeHus NoBEPXHOCTEN, UMEIOLLNX KOHTaKT ¢ rmbkon Tpy6oi. B Heko-
TOpPbIX CIly4asix MOXeT UCMOMNb30BaTbCs CMaYyMBaHUe CTUHrepa ANA yMEeHbLUEHUSA TPEHUS C NMOBEPXHOCTLIO TPYObI.

12.2.4.2 Ecnu ncnonb3yloTCs Takue napameTpbl HAaTSHKEHUSA UNu YCTaHOBKU, MPU KOTOPbIX 3arpy3oyHble
MOCTKM MOTyT NOBpPeauTb KaKyro-nMbo KOHCTPYKLUMOHHYIO UMM KOMMOHEHTHYIO AeTanb rmbkon Tpybbl, BMECTO
CTUHrepa cnegyer ucnonb3oBaTb Ponuku GonblLoro guameTpa unu KoHeenep, Gnok unu gpyroe aHanormyHoe
obopynoBsaHue. B kauecTBe ansTepHaTyBbl 4OMNYCKAETCS UCMONb30BaTh BEPTUKANbHYO CUCTEMY yknaaku. Uc-
nonb3oBaHue CTUHIEpPOB, COCTOALMX U3 Habopa HebonbLUMX PONUKOB, OBLIYHO HE JoMNyCcKaeTcs.

12.2.5 3axBaTbl TUMNa «KKUTAUCKUM nanewy

[Mpu ucnonb3oBaHUK 3axBaToB TUMA «KKUTANCKUIA Nanewy» nx noadbuparoT ¢ yYeToM Matepuana rubkux Tpyo,
npeasapuTenbHO Nnonyyus ogobpeHue BbiOpaHHOM KOHCTPYKLMUM OT U3roToBUTENs rnbkoi Tpyosl. MNpu ncnonbso-
BaHUM ANS yKnagku rmbkux Tpyb cnegyet obecneunTb, YTobbl 3axXBaThl TUNA «KUTaANCKUIA nanew» obnagany Heob-
XOAVMMOW CTENEHbIO MaLIMHHON 06paboTky NOBEPXHOCTY ANS NPeAynpeXaeHUs NOBPEXAEHNUSA MOKPbITUSA TPYObI.

12.3 TpaHcnopTupoBaHue

12.3.1 O6Lwue nonoxeHust

B 712.3 paccmatpusatotcs niobble nepemeLLeHns YaCTUYHO UMK NMOMHOCTBLIO U3rOTOBMEHHOIO NPOAYKTA,
KOTOpble HEe ABMATCA YacTbio NpoLeaypbl U3roToBneHus. TpaHCNOpPTHLIE YCTPOUCTBA BbiBMpatoT Takum obpa-
30M, YTOObl MMHUMU3NPOBATL MOrPY304YHO-Pa3rPy30UHble PaboTbl U BO3MOXHOCTL nospexaeHus. Mpu Heob-
XOOQMMOCTU UCMONb30BaHUA cneayeT NpeaycMoTpeTh, YTobbl kpaHoBoe 0bopyaoBaHMe NPOLUMO MOMHYI Npo-
Lueaypy ceptudukaumm u UMeno HoOMMHanbHble XapakTepUCTUKM, COOTBETCTBYOLWME TpeboBaHMAM nogbema.

12.3.1.1 [JO TpaHCNOPTUPOBKN MU3rOTOBUTEMNIO U 3aKasuuKy cnegyeTr corfacosatb Mexay cobou
npoueaypbl NPOBEPKU AEUCTBUTENBHOCTU paspelleHuss Ha TpaHCnopTUpoBKy. Ecnu TpaHcnopTupoBka ocy-
LIeCTBNSETCS MO MEXAyHapogHOMy MapLUpyTy, HeobXoaAMMO pacCMOTPETb BCe Npasuna v HopMbl, AEACTBYO-
Live B CTpaHax No MapLupyTy crieqoBaHus.

12.3.2 Morpy3ka

12.3.2.1 lNorpy3Ka pacnpocTpaHseTcs Ha Nepuoa oT MOMEHTa HEMOCPEACTBEHHO nepesa NogbLeMom unu
nepemeLleHnem rmbkmux Tpyd Ha BopT cygHa u 40 MOMEHTa HEMoCpPeACTBEHHO MNocre oTxoga cyaHa oT npu-
yana. [Jo n nocne norpysku Bce rubkue Tpybbl crneayeT nogsepratb BU3yanbHOMY KOHTPOS0. Takow KOHTPOnb
NPOBOAAT U3rOTOBUTENb, 3aKasuuK U NpeacTaBUTENU TPAHCMOPTHOW KOMMAHUU UMK KOMMaHUK, OCyLLecTBNsA-
oLen yknaaky, npu ux npusnevyeHun. Heobxoanmo, utobbl KOHTPOMNb GbIN NOMHOCTLIO OhOPMIEH AOKYMEH-
TanbHO W NOANUCAH BbilenepeyncrieHHbIMU CTOPOHaMMU.

12.3.2.2 Bce rubkue TpyObl cnegyeT ynakoBbiBaTb U rPy3uTb B COOTBETCTBUM C TpeboBaHUaMMU
OCT P 59309 v TOCT P 59306 u, ecnu Heobxogumo, obecneunsaTb UX 3alUTy B AanbHelwem npu pabore
Ha nany6e. B npouecce oTrpy3ku 3Ty 3alWUTy U YNakoBKY HEOBXOAMMO COXpaHsATb. TPaHCNOPTHOMY CyaHY He
crnepyeTt nokupgaTte nNpuyan 4o Tex Mnop, Moka 3akasyuk He MoAroToBUT MPUEMOYHbIM cepTuduKaT OTrpysKu,
€CN UHOe He OrOBOPEHO N3rOTOBUTENEM U 3aKa3YMKOM.

12.3.3 Mopckoe packpenneHue

Mopckoe packpenneHue NpoeKTUPYIOT ANst KOHEYHOW TPaHCMOPTUPYEMOM Macchl B AUHaMUYECKUX ycC-
NOBUSIX, COOTBETCTBYOLMUX TPAHCMOPTHOMY CyAHY U HasBurauyuoHHoMy nyTu. [lo oTyanueaHus BCe Mopckue
KpenneHus NonHoOCTbIO CepPTUMULMPYIOT Ha COOTBETCTBUE Haanexalum HopMaMm NpoekTuposaHus. Bee koH-
CTPYKUWMM cnegyeT YTBEPAUTb Y 3aKas3uuka 40 NOrpy3Ku.

12.3.4 HamoTtaHHas rubkas Tpyba

12.3.4.1 HamoTtaHHas rubkas Tpyba B 3TOM KOHTEKCTE OTHOCUTCA K Tpybam, KOTopble pasMeLLaroTcs B
KaTywkax, 6apabaHax unu B koHTenHepax. [Mbkue TpybObl cneayet pasmeliaTtbh B KaTyllKke TakuMm obpasom,
4YTOObI KOHUEBbIE PUTUHIM UNK OpYrve NPUHAANEXHOCTU He nogseprany mbkyto Tpyby HegonycTMMoMmy no-
KanbHOMY HarpyxeHuto. HemsonuposaHHble KOHLEBbIe (DUTUHIU Uy gpyrue NpUHaAnNeXXHoCTU He JonycKaeT-
cs pacnonaraTh Ha HesawuLeHHou Tpybe.

12.3.4.2 B npouecce nogbema BaXHO KOHTPONMPOBAaTb U PEMMCTPUPOBaTb Maccy C UCMOMNb30BaHUEM
[aTuMKOB Harpysku. KaTyLwKy cnegyeTt 3akpenuTb Ha NPUBOAHOM UNW OMOPHOM pame, YTobbl He JoNYCTUTL ee
BpalleHusa 40 Hayana nogbema. Ecnu npuMeHUMo, Ha KaTylike creayeT ykasbiBaTb, YTO Tpyba 3anonHeHa
XUOKOCTbIO, @ Takke BNUsiIHUE Macchbl XXUMAKOCTU Ha obLyyro Maccy.

12.3.5 CbyxTtoBaHHas rubkas Tpyba

CbyxToBaHHas rMbkas Tpyba oTHocuTCs K Tpybam, OoTrpyKaembiM U 3akpennseMbiM Ha nanybe B ByxTax
(B ynakoBke unu 6e3 Hee). [MBkue TpyObl cneayeTr HamatbiBaTh B OyXTbl Takum ob6pasom, YTobb! yaaneHue ynako-
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BOYHbIX NTEHT HE NPUBOAUIIO K UX HEKOHTpONUpyeMoMy ocsoboxxaeHuto. [lo Hayana TpaHCcnopTUpoBaHUA Heobxo-
AMMO BbINOMHUTL HAAEeXHOe MopCKoe packpensieHne ByxT mbkux Tpyb Ha nanybe cyaHa. PacrnonoxeHue rpysa Ha
nany6e gonxHo obecneynsarb MUHUMU3ALMIO BO3HUKHOBEHUSI ONAaCHbIX CUTYaLUii Npyu neperpy3ke.

12.3.6 HenamoTtaHHas rubkas Tpyba

12.3.6.1 HeHamoTaHHy0 Ha KaTyLKy rmbkyto TpyOy 3akpennstoT Ha nanybe n obecneunsaoT Hagnexa-
LLYIO 3aLUUTY OT MEXaHUYECKUX MOBPEXAEHUN.

12.3.6.2 Tnbkue Tpybbl pacnonaratoT Ha nanybe B npeaenax fgocTtyna Ansa nanybHoro cyqosoro kpaHa
unu nogbemMHoro obopygosaHusi, YTobbl B NpoLecce yCTaHOBKM MUHUMU3MPOBATL UX NepeTackusaHue no na-
ny6e unu yepes obbvekTbl. [lo oTyanueaHua rmbkue Tpybbl cneayeT Hagnexawmum obpasomM 3akpennaTe Ans
MOPCKOW TPaHCMOPTUPOBKU U obecneunBaTtb UX HAOEXKHYIO 3aLUUTY OT NMOBPEXAEHUA NPU BbINONHEHUN 0BbIY-
Hol paboTtbl Ha nanybe.

12.4 Yknapgka

12.4.1 AHanus npouecca yKnagku

12.4.1.1 lNpun aHanuse npouecca yKnagku cneayeT yunTbiBaTh NnaH 4eNCTBUIN NpY BO3HUKHOBEHUN pas-
NWYHBIX cUTyauui. [JuHaMmMyeckuii aHanus npouecca YCTaHOBKU UCMONb3YIOT ANSA onpeaeneHns Makcumarnb-
HOro COCTOSTHUS MOpSi U NPObUnA TeYeHUs, NpuemMnembix Ana pabort Ha nanybe u BbINONHEHUS paboT no
yCTaHOBKe AN KOHKPETHOro cygHa. Harpysku cnegyet npuHuMaTh Anst YCTaHOBMEHHONO MakCUMarbHOro co-
CTOSIHUS MOPS B TEYEHME NNaHMpyeMbIx paboT.

12.4.1.2 lNpun ncnonb3oBaHUM YCTPOUCTB HATSKEHUSA crieqyeT NpoBepsTb Cnyyan HarpyXeHusi npu ycra-
HOBKe, 4YTOObl MUHUMarbHbIE U MaKCUMarbHble Harpy3ku YCTPOMCTBA HaTSKEHUS He Hapyluanu Kputepuu
NnpoeKkTupoBaHus Tpybbl. Heobxoanmo NpoBepuUTb MakcUManbHYK Harpy3ky (C Harpyskow HaTshKeHUs npu
nogsecke TpyObl) HA BO3MOXHOCTb CMATUSA TPyObl, Npu 3TOM criegyeT obecneunsaTb, YTOObI MUHUMaNbHas
Harpyska ycTpoicTsa HaTskeHus F ., Heobxoavumas ans yaepaHus Tpybbl 1 onpegensemas rno ypasHeHuto
(9), 6bina GonbLue yeunusa, Heobxoaumoro Ans npegynpeXxaeHusa npockanb3bliBaHns TpyObl.
(9)

Fonin = maximUm(YmJ'YmJ)'

My M2

A€ Ymax — MaKcMManbHoe HaTtskeHue B Tpybe;

14 — KO3 PULNEHT TPeHUs MeXAY HapyXHOW 06onoykoi TpyBbl 1 BaliMakamy YCTPOUCTBa HaTsIKEHUS;

U, — KO3 PULMEHT TpeHUs Mexay HapyxHoi 06onouKoi Tpy6Obl U HKenexalluM apMUpYIOLLMM CroeM.

12.4.2 MOHUTOPUHT

CnenyeT NnpoBoAUTb NMOCTOSHHBLIN MOHUTOPWUHT NOABOAHbBIX paboT ¢ Mcnonb3oBaHWEM KaMmep, yCTaHOB-
NeHHbIX Ha BogonasHom obopyaosaHum wunu ROV, kak cornmacoBaHo KMMEHTOM U NOAPSAYMKOM, BbINOMHS-
IOLLMM YCTaHOBKY. B peructpupyembix matepuanax cnegyet naeHtmduumposaTb BCe BUAUMbIE MAapPKUPOBKU,
noaTBEpPAUTL CXeMbl MPOKNaaKM U KOHMUrypauum, a Takke coctosHue 6onToBbIX hnaHues, coeguHuTenen,
orpaHuyuTenei narmba, aNneMeHTOB XKeCTKOCTU Ha u3rnb n moayneu nnasyyectu. Bce peructpmpyemble marte-
puarnbl COXPaHSIOT B BUAE XKypHana U OAHO3HAYHO MapKUPYHOT AN XpaHEeHUs 1 noucka.

12.4.3 Yknagka HaMOTaHHbIX rMbKux Tpyo

Tam, rge 370 BO3MOXHO, pasMmaTbiBaeMble KaTyLUKU pacnonararoT Ha OAHOM NUHUM CO CTUHrepamu. Cne-
pyeT obecneunBatb, YTOObI NCNONb30BaHWE PONNKOB, O4HOTOYEYHOW OCHACTKM UMK LLUKUBOB HEe CO34aBarno He-
[ONYyCTUMbIE Harpy3ku Ha KOHCTPYKLMIO rmbkoi Tpybbl. [lonyckaeTcs Mcnonb3oBaTb YCTPOMCTBA OTKIOHEHUS
Tpybbl, KoTOpble obecneynsaroT cooTseTcTBUe Kputepuam MBR. Cnegyer MUHMMM3NPOBaTb OOHOTOYEYHbIE
KOHTaKTb! U BbINONHATL AeTanbHble pacyeTbl 4N5 NOATBEPXKAEHUSA TOrO, YTO HU B O4HOW U3 TOYEK KOHTaKTa He
BO3HUKAIOT HEAONYCTUMbIE Harpy3Ku.

12.4.4 Yxnapka rubkux tpy6, HamoTaHHbIX Ha bapabaH

PekomeHaaumu, npuseneHHble B 12.4.3, Takke NpUMeHUMbl AN yknagkv rubkux Tpyb ¢ 6apabaHos.

12.4.5 Yxnapgka cOyxToBaHHbIX rMOKux Tpyo

[o Hayana passepTbiBaHUS BUTKOB 3a BOPT KpeneXHble NeHTbl 3aMeHST BPEMEHHOW OCHACTKOM Ans
pasBepTbiBaAHUA, ECNU KPEneXHble NeHTbl He MOryT ObiTb UCNOMNb30BaHbI NPU yCTaHOBKE. TaMm, rae BO3MOXHO,
crnegyeT pasMecTUTb CBEPHYTYIO rMbKyto TpyOy Ha Bpalyatolienca nnatgopme, a cnyckawLlee yCTpoMUCTBO
obopynoBaTh COOTBETCTBYOLWMM BepTnoroM. CrieqyeT MeAneHHo nogHuMaTth Tpyby KpaHOM B BEpTUKanbHoe
nornoXeHue, No3Bonssa el cBoboAHO pa3BopaumBaTbCcs Ha BepTntore. Bogonasam He crnegyeTt Ucnonb3oBaTb
OCTpble UHCTPYMEHTbI ANS yAaneHus BpeMeHHOW OCHACTKMU.

111



rocT P 71121—2023

12.4.6 YxnagKka HeHaMOTaHHbIX rMOKux Tpyo

HecsepHyTble mbkue Tpybbl cnyckatoT 3a 6opT ¢ MOMOLLBIO KpaHa, UCMonb3ya MHOTOTOYEYHbIN Nogb-
eMHuK. [Mpu ncnonb3oBaHUK 3arpy304YHbIX MOCTKOB UNu nebeaok cneayet yaensaTe BHUMaHWe Tomy, YTobbl He
noBpeauTb rmbkyo Tpyby unu KoHuesble hutuHri. Tpyba MoxeT ObiTb TakKe pasBepHyTa NpsMo Ha nanybe
1 noaHsiTa 3a oauH KoHel. B nobom cnyyae BaxHO obecneunsaTtb, YTOObI NpW BbINOMHEHUWN YCTAaHOBOYHbIX
npoueayp He Hapywanucbk kputepuu MBR.

12.4.7 Pa3BepTbiBaHUe U noacoeanHeHue

12.4.7.1 Harpysku n gedopmMmauum B npoLecce passBepTbiBaHUA LOMKHbI HAXOAUTLCS B npegenax no-
NyCTUMbIX orpaHuyeHuii. B npouecce ycTaHOBKU cneayeT KOHTPONUpoBaTh 3Ha4YeHus paguyca uarnba unu uc-
nonb3oBaTb METOA U NapameTpbl yknagku, obecneunsarmwime cobniogeHue kputepues MBR, Hanpumep, ny-
TEM MOHUTOPUHIa TOUYKM KacaHus ¢ MOPCKUM AHOM ¢ nomolbio ROV 1 ucnonb3osBaHua Maska-oTBeTuMKa 4ns
nogaepkaHus MMHUManbHOro PacCTOSHUA YKNaaKu OT CyaHa, uto obecneunsaeT KOHUrypaumio, Kotopas He
HapywaeT kputepu MBR. K rubkum Tpybam He gonyckaeTcsa npuknagbisaTte U3bbITOYHOE pacTsKeHue B nNpo-
Lecce pas3sBepTbiBaHUS Yepes cTanbHyo Tpyby unu J-obpasHyto TpyOy, yuuTbiBas nNpu 3TOM MakCcUManbHYo
cuny TPeHUs OT npoTtackueaHus. B npouecce aTux onepauui TpebyeTtcs obpaTHoe HaTsKeHme.

12.4.7.2 CnepyeT opraHu3oBsaTh NocneaosarenibHOCTb onepaluii nogcoeauHeHUs Takum obpasom, Yto-
6b1 06ecneynTe MMHUManbHYO NOTEPIO MHIMBKpPYoLLEro dhnonaa nocne CHATUA Myxux dnaHues, ecnu cpasy
nocrne coeavHeHWUsl He BbIMOMHSETCS 3anofiHeHne uHMbuposaHHo Bogoi. Kak npasuno, He gonyckaercs
npoknageieatb rMbkue TpyObl BOKPYr NPENnsTCTBUIN, KOTOpPbIE OrpaHUYMBAOT €CTECTBEHHOE MepeMeLLeHne.
TeM He MeHee 3TO MOXET ObITb NPUMEHMMO, ecnu npoleaypbl, obopygoBaHue u rmbkas Tpyba npeaHasHa-
YeHbl ANSA 3TOro Ucnonb3oBaHus. Vicnonb3oBaHue 3aLUTHBIX NOKPLITUI OT pa3MblBa CregyeT paccMmarpusaTtb
KaK NpeanoyTUTENbHOE No CPAaBHEHMIO C PU3UYECKUM OFPaHUYEHUEM, ECNU Pa3MblB NpeAcTasnseT npobnemy.

12.4.7.3 PekomeHayeTcsi, uTobbl BbIKUAHbIE NTUHUMA COEAUHAMNUCH C UX TEPMUHANbHLIMU TOYKamu (YCTbe
CKBaXXWHbl, MaHUdONbAa) Nog NPAMbIMU YrnamMy OTHOCUTENbHO OCHOBHOMO HarnpasneHus yknagku. 3T1o no-
3BOMSAET KOMMEHCUPOBaTb U3ObITOYHYIO ANVHY U paclumMpeHust Tpybonposoaa KOHLEBOW NETNen B TOUKE Co-
eanHeHuns. Takas KoHLeBas NeTns MOXET Takke UCMoNb3oBaTbCA NPY HEAOOLEHKE ANWHBLI BbIKUAHOW NINHUK.

12.4.8 Tpoknaaka TpaHLeu v 3arnyoneHue

Ecnu npu ycTaHoBKe B YCNOBUSIX MSATKOrO MOPCKOro AHa npeanonaraetcs 3arnybnexue rubkon Tpy6Osl,
TO HeobxoauMo NpeaycMOTPETb UCMONb30BaHUE YCTPOUCTBA TpaccupoBku Tpyb Anst obneryeHus NoaTBeEpX-
OEeHUA Tpacchbl Ha KOHEYHyo AaTy yknaaku. Ecnu Tpyba pasmellaeTtcsa B TpaHLiee ¢ TBEPAbIM MOPCKUM SHOM
UNU NPOXOAUT B TPaHLLEEe Haa BanyHoM, TO NpeayCcMaTpuBaT yKnagKy necyaHou nogyLwku unm ucnosnb3osa-
HWe aHanornyHoro MeToaa Ans yaepkaHus rmbkon Tpybbl Hag OCTPbIMU KpasiMu Unu yrnamu B crnyvae, ecnm
BO3MOXHO HapyLweHue kputepuss MBR unu nospexaeHune HapyXHOU o6onouku.

12.4.9 CygHo v obopygoBaHue

12.4.9.1 Heobxogumo obecneumsatb, YToObl cyaHO U obopygoBaHue Obinv B XOPOLUEM U UCMPaBHOM
COCTOSIHMM U MpPOLUMM NPOBEPKY A0 Havyana ucnonb3oBaHus cyaHa. Cneayet oTkanubposaTb BCe U3Mepu-
TenbHoe obopyaoBaHue, B 0COBEHHOCTU ANA U3MepeHus Harpysku. [Ins Bcero nogbeMHoro o6opyaosaHus
cnepyeT UMeTb Hagnexallyto ceptudukaumio.

12.4.9.2 Heobxoanmo npeaycMoTpeTb, YTobbl Npoueaypbl MOHTaXa 1 ynpasnsaoLwme cuctemMsl obecne-
ymBanu KOHTPOSb HaTsHXKeHUA TPyObl, ecnu HaTshkeHue TpyObl pacnpeaeneHo Mexay yCTpoucTBamu HaTsxe-
HUSI, NPUBOAHBIMU MEeXaHu3mMamu KaTyLku n 6apabaxa.

12.4.9.3 Kak npasuro, B CyaoBOW KOMMSIEKC crneayeT BKknwoyaTh crnegyowee obopyaosaHue 4N MOHU-
TOpuHra rubkou TpyObl B npouecce YyCTaHOBKU:

- ROV ans koHTpons KoHduUrypauuu;

- obopygoBaHue, U3MepsIoLLIEe HAaTSXKEHUE, AN MaKCUManbHOIO BEPXHEro HaTSXXEHUS

- obopyaoBaHue, namepsioLLee yron Bbixoaa;

- U3MEpUTENb CUMAIOLLEN Harpy3Ku AN ryCEHUYHOMO YCTPOMCTBA HaTSKEHUS.

12.4.10 MNpouenypb! yKnagku

12.4.10.1 O6wue ceeneHns

Mpouenypa yknagku, ucnonblyemas Ans Kaxagon rmbkon Tpybbl, 3aBUCUT OT KOHMUrypaumum cuctemMbl
1 ocoBeHHOCTEN CUCTEMHBIX KOMMOHEHTOB. MOpU3oHTanbHasa yknagka ¢ UCMonb3oBaHUEM CTUHIEPOB CXema-
TUYHO MoKasaHa Ha pucyHke 29. [lonyckaeTcs Takke UCMoNb3oBaTh BEPTUKANbHYIO YCTAHOBKY, CXEMaTUYHO
nokasaHHy Ha pucyHke 30.
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a) Huzkoe narskeHue? (y < 20 kH)

W
-
D
N

b) Beicokoe HaTskeHuneP (y > 20 kH)
1 — rmbkas Tpyba; 2 — MOHTaXHana KaTyllka, 3 — CTUHrep; 4 — MOHTa)XHoe cygHo; § — MWL, 6 — ycTpoicTBa HaTAXeHUA

a [NA cUCTEM HU3KOTO HaTAKEHUA npoTUBOHaTAKeHUe obecneymBaercsa ¢ NOMOLLbIO YCTaHOBOYHOIO 6apa6aHa unu nebegku.
bﬂﬂﬂ CUCTEeM BbICOKOIo HaTsXXeHusA nogaepXxXmeaeTca cnabuHa prsbl 3a ychOVlCTBaMM HaTAXXeHUA.

PucyHok 29 — Cxema ropu3oHTanbHoWn yknagku

12.4.10.1.2 T'ubkue Tpybbl MOryT yCTaHaBNMBaTLCH 3anonHeHHbIMU, CBOBOAHO 3anonHAeMbIMU UK Ny-
CTbiMW. 3roToBUTENO 1 NOAPSAYMKY, BbINOMHAOLWEMY YCTAHOBKY, CreQyeT OnpeaennTb YyCNoBUS YCTaHOBKM.
[ns HekoTopbix TPYO MOXeT noTpeboBaTbCs yCTaHOBKA C 3anofiHEHWEM UK cBOBOAHbBIM 3anonHeHNeM Ans
npegynpexaeHust cMsaTus Tpybbl nnu obecnedeHns yCTOMUMBOCTU yCcTaHasnueaemMoro Tpybonposoaa. B atom
cnyyae HeobxoguMmo cornacoBaTh C M3rOTOBUTENEM MPUrOAHOCTb MaTtepuana kapkaca (4ns KOHCTPyKuui ¢
Hernagkvm nNpPoxXoaHbIM KaHarnom).

12.4.10.1.3 MNpu BbIGOPE CTpaTerMm ycTtaHoBKM HEOBXOAMMO paccMaTpuBaTb BOMPOCHI, KOTOpble MOryT
NOBMNUSITb Ha NPOrpamMmy, ¥ PUCKK, BKMNoYas crnegyrolme:

- NpeaBapuTenbHY0 YCTaHOBKY paii3epoB A0 NOABELUMBAHUS;

- KONMUYECTBO U pasMep ycTaHaBNMBaeMoro BcriomoratenbHoro obopyaosaHus, Bkoyas Mogynu nna-
BYYECTU;

- TUMbl OCHOBaHUA, €CNN UMEIOTCH, U CUCTEMbI AKOPHOIO KpenneHus (rpaBuTauuoHHas, cBaviHas unu
BaKyymHas);

- HaTskeHue B Tpybonposoae;

- CUCTEMbI COEAUHEHUS, TaKMe Kak coeauHeHUs paiaep/BbIKMaHON TpyBonposog;

- MakcumarbHble YCrOBUS OKpyXKaroLen cpeapbl (OKHO YyCTaHOBKM);

- COMPSXXEHUA C YCTAHOBKOWN APYIUX CUCTEM, TaKUX KakK SSKOPHbIE OTTSKKY;
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1 — MOHTaXHaa mMauTa; 2— ryceHuWJYHble YCTPOMCTBa HaTaxeHun, 3— rubkana Tpyba; 4 — cygosan waxra
2 Moagynu nnaey4ecTu, aHodb! U T. N. yCTaHaBNUBAKOTCA B 3TOM MecTe.

PucyHok 30 — Cxema BepTUkanbHou yknagku

- BblnonHeHue paboT ¢ nomoLyso unu 6e3 noMmoLLy Boaonasos;

- TpeboBaHuA yCTaHOBOYHOIO CyaHa, BKMOYast KONUYECTBO, pasmep U pacxodbl Mmobunusaumm unm ge-
Mobunusauyuu;

- TpeboBaHus K NpoKnaake TpaHLWen unu sawmTe;

- YCTaHOBKY CBSA30K TPYO Mnn MHOroKOMOHHbIX TPYOONpoBOAOB;

- nogsoAHble paboTbl B 3aBUCMMOCTU OT HaABOAHbIX paboT;

- uaeHTUdUKaUmo KOMNOHEHTOB Uy obopyaoBaHKs, BbINONMHAEMYO Ha cyLle, AN MUHMMU3aUUM Mop-
CKUX onepauun;

- onepauun ¢ ROV,

- NpYemMnemMble AOMNYCKU YCTaHOBKM.

12.4.10.2 BbikugHble Tpybonposoabl

Ha pucyHke 37 nokasaHa TunoBas npoueaypa yCTaHOBKU rvbKoro BbikugHoro Tpybonposoaa. BeikugHom
TpybonpoBsog conpsiraeTcsa co cBael Unu rpy3om Ana ctabunusayum oTTsHkek BGnuam oT HayanbHOro 0CHoBaHUA
BblKMAHOro Tpybonposoaa v yknaabiBaeTcss Ha MOPCKOM AHE B HanpaBneHnn KOHEYHOro OCHOBaHWUS BbIKUOHOMO
Tpybonposoaa. NMNocneaHss YyacTb BblkMAHOrO Tpybonposoaa yknagbiBaeTca B onpeaeneHHon dopme ¢ npu-
nyckoM no ArmHe. HagysHble 6noku nnasyyecTy 3aTeM MOryT KPenuTbCs K KOHLaM BbikuaHoro Tpybonposoaa,

114



rocT P 71121—2023

KOTopble nocrne noatarusaroTcs nebeakon K OCHOBaHUSIM BblKuagHoro Tpybonposoga Ans coeguHeHns. PUcyHok
32 unnocTpupyeT Npumep ycTaHoBKU rmbkoro BbikuaHoro Tpybonposoaa yepes J-obpasHyto Tpyby. Mpu BTArKN-
BaHWUM yepes J-o6pasHyto Tpyby MOXET npeaBapuUTenbHO YCTaHaBNMBAaTLCS YNNOTHUTENbHAs npobka ansa rep-
MeTusauum J-obpasHoi TpyObl y HDKHEro pacTtpyba Ans npegynpexaeHus notepun UHMOUTOPOB KOPPO3UW.

Ay L asy

a) BeptukanbHas npoekuuns b) Brarusarowuin Tpoc
4 4
. 5
4 1 4 4 4
c) MlopusoHTanbHas npoekuus d) Mlopu3oHTanbHaa Npoekums nocne ycTaHoBKu

1 — BTArMBaOLMIA Tpoc, 2 — rmbkas Tpyba; 3— MWL ; 4 — ocHoBaHue BblkMaHOro Tpybonpoeoaa; 5 — ynoxeHHan Tpyba
aYknaaka nepsoro ¢raHya Ha Mopckoe AHO.

PucyHok 31 — Tunosas npoueaypa ycTaHOBKW BblkuaHoro Tpybonposoga

a) YcTtaHOBOYHOE CyAHO, NepemMellaemMoe b) NpegBapuTenbHO yCTaHOBNEHHbIV BO3BPaTHbIN
K nnarcpopme KaHaT ¢ nocnegyoLuM BTAMBaKOLWMUM TPOCOM,
nepegarLMincs ot Nnatgopmbl K CyaHy
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c) Braruearowmit Tpoc, Npukpennaemblil K KOHLY mMbkom d) OocTwkeHne rvbkoit Tpybbl Bepxa J-o6pasHoit Tpy6bl 1
TpyObl, ¥ Ha4ano onepayun BTAMMBaHUA NPUKPEenneHne KOHLEeBbIX PUTUHIOB K KOHCTPYKLUM NOABECKM

1— nnatdopma; 2 — ycTtaHOBOYHOe cyaHo; 3 — J-obpasHan Tpyba; 4 — BO3BpaTHbIi KaHaT, 5 — BTArMBaloLmm Tpoc; 6 — rmbkan Tpyba

PucyHok 32 — Cxema onepauum BTArvBaHua Yepes J-obpasHyio Tpyby

12.4.10.3 KoHdurypauum pansepa

PucyHin 33 — 37 nokasbiBaloT TUMNOBbIE CUCTEMbI YKIAAKU U Npoueaypbl YCTaHOBKU FTMOKUX pai3epoB C KOH-
durypaumsmm nnasHoro S-nogbema, KpyToro S-nogbema, nnaBHoOM BOMHbI, KPYTOW BOMHbI M cBOOGOAHO noaBeLueH-
HOW KOHpurypauun. ST pUCYHKU MoKasbiBatoT rmbkyro TpyOy, ycTaHaBnmnsaemMyto ¢ coeguHeHeM Nepeoro KoHua
¢ cygHoM. OToT meToa He 06s3aTenbHO AOMKEH NOAXOAWUTL ANS BCEX YCIOBUN NPUMEHEHNS U MOXET MEHSATHCS.
CyQHO NpeAcTaBneHo CXemMaTUYHO Kak NoMynorpyxHoe, HO 3TO He MMeeT OTHOLLEHUS K KOHKPETHOWN YCTaHOBKe.

A_\q\frla‘g% L/”\KL%

) — j E—

w

b) YcraHoBka nogsoaHoro 6ys

c) Mopaya 3a 6opT HWKHero KoHLUeBoro cnaHua paiisepa d) Cucrema nocne ycraHoBku

1 — BraruBawan nebegka; 2 — FPS; 3 — srarveaiowmin 1poc; 4 — REF; 5 — mopckoe aHo; 6 — yKnafouHbivi Tpoc, 7 — rpya ana
noaeoaHoro bysa; 8 — chnaHey pansepa; 9 — rmbkuin pansep

PucyHok 33 — TunoBas npoleaypa yCTaHOBKM paitsepa B KOHUrypauum nnasHoro S-nogbema
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b) Ycranoska nogsogHoro bys

a) Brarusanue REF

d) Cucrema nocne ycrtaHoBKM

c) YcraHoBKa HWKHEro KoHLeBoro dnaxua pansepa

thnaHey pansepa

1— srarvBawwan nebegka; 2 — FPS; 3 — srarvBatoumm 1poc, 4 — REF; 5 — mopckoe aHo; 6 —

PucyHok 34 — Tunosas npoueaypa yCTaHOBKM paitzepa B KOHUrypauum KpyToro S-nogsema

b) YcraHoBka nogsoaHbix 6yes

a) Brarusanue REF
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2

c) YcraHoBKa HWXHero KoHLeBoro chnaHua pansepa

d) Cucrema nocne ycTtaHOBKN

1 — srarvBawwan nebepka; 2— FPS; 3 — srarvBatowmm Tpoc, 4 — REF; 5 — mopckoe gHo; 6 — cnaHel pansepa

PucyHok 35 — Tunosas npolueaypa ycTaHOBKW paiisepa B KOHUrypaumm nnasHoi BOMHbI

2 1

a) Brarusanue REF

SAAAAAAAN AU

c) YcraHoBKa HUXHero KoHUeBsoro dnaHua pavsepa

4

b) YcraHoBka nogsoaHbix Moaynei

SAAAUAAAAA

d) Cucrema nocne ycTaHOBKU

1— BrarmBawulan nebeaka; 2— FPS; 3 — sTarmeatowmii Tpoc, 4 — REF; 5 — mopckoe aHo; 6 — thnaHel paisepa; 7 — rmbkui pansep

MpumeyaHus

1 PaccmatpuBaemas npoledypa OCHOBbIBAETCA Ha nepBoHavanbHOM nogcoeavHenun k FPS u nocneayrowei

yknagke ot FPS. 3ta npoueaypa Taioke MOXeT 6biTb 3MeHeHa.

2 Mpoueaypa ropusoHTanbHoI yknagku MoXeT BbiTb 3aMeHeHa Ha npoLeaypy BepTUKanbHOW yKnaaku.

PucyHok 36 — Tunosas npoleaypa yCTaHOBKU paiidepa B KOHUrypaLmm KpyTo BOMHbI
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a) Brarusaembit REF b) Yknagka paiizepa npu ceobogHom nogselumBaHum

2 4 2 4

c) YcTraHoBKa HWXHEro KoHueBsoro dnaHua pavsepa d) Cuctema nocne ycraHoBku

1— srarmBawLan nebenka; 2 — FPS; 3 — srarmeatowmm 1poc; 4 — REF; 5 — mopckoe gHo; 6 — cpeHui ypoBeHb Mopsa, 7 — (bnaxeuy
pansepa; 8 — rubkun pamsep; 9 — TouKa KacaHua

PucyHok 37 — Tunoeas npoueaypa yCTaHOBKM paiisepa npu cBo6o4HOM NoaBeLuMBaHnm

12.4.11 YcTaHoBKa ¢ nomMoLlbto unu 6e3 nomoLum Bogonasos

Bbibop ycTaHOBKM C nMoMoLbio unu 6e3 nomowm Bogonasos 3aBUCUT OT MHOMMX (hakTopoB, BKMOYas
cnegywowue:

- Bonpocbl obecneyeHns 6esonacHoOCTy;

- rny6uHy Bogbl;

- TpeboBaHuUs U pyKoBOASLLME YKa3aHUSA 3aKoHOAATENbHbIX OPraHoB;

- cBo6oaHOEe NPOCTPaHCTBO ANS onepalui NnoacoeauHeHUs (ecnu ¢ Typenbio OMKHbI COeAUHATLCA He-
CKONbKO palidepoB, TO NPOCTPAHCTBO ANS BO40NA30B MOXET ObiTb HEAOCTATOYHbIM);

- 3KOHOMuUYeckue akTopbl (coeanHuTenbHoe obopyaosaHue, paboTtatoLee no 6e3naHON TEXHONOMU,
MOXET UMETb 3HAUUTENbHYIO CTOUMOCTb);

- YCIOBUS OKpYXKaroLlel cpeabi;

- HageXHocTb obopyaoBaHUs (TEXHUYECKUE PUCKN);

- TpeboBaHuA nnax-rpaduka (Hanpumep, onepauumn 6e3 npusneyYeHUs BogoNasos MoryT 6biTb BbINON-
HeHbl 3HauuTenbHo BhicTpee).

12.5 MNpepBaputenbHble NyCKOHanago4Hble paboTbl 1 BBOA B 3KCNyaTayuio

12.5.1 O6wwme ceegeHus

12.5.1.1 3T0OT npouecc npegycMaTpuBaeT UCnbITaHe U MOHUTOPUHI rnMBkux Tpyb nocne noacoeguHe-
HUS U 3aBepLUeHUst BCe CUCTEMbI, B KOTOpou rmbkuin pamnsep w/mnnu rmbkue BbikuaHble Tpybonposoabl SB-
NATCS HeoTbeMeMon YacTtbto. Ecnn B nepuog BBoaa B akcnnyatauuio rmbkas Tpyba Bbina nospexaeHa,
TO crniegyer OTPEMOHTUPOBaTb NMOBPEXAEHWE U MOBTOpUTbL onepauun Beoga B akcnnyatauuto. PelseHue o
PEMOHTONMPUrogHOCTU TPYDObI cneayeT NPUHUMATL MO COrMacoBaHUIO C U3rOTOBUTENEM TPYObl 1 3aKa34YNKOM.
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12.5.1.2 3akasuuk npegocTasrnseT TeEXHUYECKUe yCrnoBus Ha ucnbeitaHusa. CnegyeTt npuHMMaTh BO BHU-
MaHue pekoMeHZauuM U3roToBUTENSA MO UCTIbITaHMIO, @ UCMbITaHWe NPOBOAUTL 4O BbINOMHEHUS 3acbinku rmb-
Knx Tpyo.

12.5.2 BHyTpuTpyOHOE AMarHocTupoBaHue

12.5.2.1 Yxasanus, npeacraeneHHble B 12.5.1.2, cnegyet NpuMeHaTL B criyyae, ecnu npu BBOAE B 3KC-
nnyatayuio TpebyeTtcs BHyTpUTpyOHOE AnarHoctupoBaHue rubkon Tpybbl. B mbkux Tpybax 6e3 metannuye-
CKOro KapKaCHOro Crnosi He AoMnycKaeTCcs UCMOoNb30BaTbh OYUCTHbIE YCTPOMCTBA B BUAE METANNMYECKUX LLIETOK.
MeTannuueckue WeTKU MOryT UCMOMb30BaTbCA, €CNU BHYTPEHHWIA CNo BKNoYaeT B cebsa cTanbHOWM Kapkac,
C Yy4YeToM TOro, YTo MaTepuanbl COBMECTUMbI U LLeTKa He nospexaaeT Kapkac. He cnegyet ucnonb3oBaTb
MeTannuyeckmne OYUCTHbIE YCTPOUCTBA.

12.5.2.2 VicnonbaytoT WwabnoHbl, obecneunsas npy 3ToM NpoeKTMpoBaHne AUCKOB Takum obpasom, YTo-
6bl ntobble NpenaTcTBMA, BbiCTynalowmue B Npeaenax KOHTPOonuMpyeMoro agnameTpa, oTMedanucb Heobpartu-
Mow gedopmaumen. Heobxogumo, YTobbl NpoxoaHoM WabnoH 6bin yTeepXXaeH narotosutenem rubkon Tpyool
(cm. FOCT P 59309 u NOCT P 59306).

12.5.2.3 CouneHeHHble CpeacTBa OUYUCTKM U OUarHOCTUPOBaHUA crieqyeT UCMonb3oBaTh TOMbKO B TEX
cnydasx, ecnu cobecTeeHHas Macca Tpybbl Unu yCTaHOBMNEHHbIN CO3aaHHbIN paguyc usrnba goctatodHo 6onb-
LLOW ANsi NPOXOXAEHUSI CErMEHTHbIX ANWH cpeacTsa. Ecnuv BoaMoxHo, Ana Tpyb 6e3 meTannuuyeckoro kapkaca
UCMNOMb3YIOT CPEACTBa OYUCTKU U AUArHOCTUPOBaHUS, BbINOMHEHHbIE U3 NONUMEPHbLIX MaTepuanos, HO Jony-
CKaeTCs MCMonb3oBaTh U Apyrne Tunbl BHYTPUTPYOHbLIX CHapsSAOB Npy YCNOBUM UX MPUHATUSR U3roToBUTENEM
mbkou Tpy6Obl.

12.5.3 WUcnbiTaHue Ha rugpocTaruyeckoe aAasrieHue

12.5.3.1 O6wue ceegeHus

12.5.3.1.1 VicnbiTaHue Ha rugpoctatMyeckoe AaBneHne MOXeT BbIMOMHATLCS OTAeNbHO Ha rmbKkon Tpy-
6e unu Kak ucnbiTaHue cucTemMbl, ecnu rmbkasa Tpyba asnseTcs yacTbio obuen cuctembl. Cuctema rubkmux
TPy6onpoBOAOB MOXET BKMOYaTbh MaHUMONbAbI, €K1, apMaTypHble KOMMOHOBKU, MydTbl, YNINOTHEHUSA U T. 4.
Bce KOMMNOHEHTbI B cUCTEME crieayeT BepuduumpoBaTb Ha CONPOTUBMNEHUE MaKCUMarbHOMY AaBnEHUIo Uc-
nbiTaHus. MNpouenypy UcnbiTaHUSA YCTaHOBKW UCNONb3yoT B cooTBeTcTBum ¢ [OCT P 59309 n OCT P 59306
(vcnbiTaHue Ha rmapocTaTuyeckoe AasrneHune).

12.5.3.1.2 MNpu ucnbiTaHnM Ha rugpocTaTMyeckoe AasneHue cneayet NnpuHUMaTh BO BHUMaHue creay-
oLme pekoMeHaauum:

a) ecnu rnbkas Tpyba 6bina ycraHosBneHa 6e3 kakoro-nubo npegnonaraeMoro noBpeXaeHus, To Heob-
XOAUMO TOMbKO UCTIbITAHWUE Ha YTeuKy (C peKkoMeHayeMbiM AasrneHueM, pasHbiM 1,1 NpoekTHOro gasneHus),
Tak Kak paHee yxe 6bino NpoBeAEHO UCTIbITAHUE Ha LIENMOCTHOCTb KOHCTPYKLMUMU;

b) moxeT noTpeboBaTbCA UCMbITAHWE Ha LENOCTHOCTb KOHCTPYKUUM (C peKOMeHAYyeMbIM LaBfiEHUEM,
paBHbiM 1,25 npoekTHOro gasneHus), ecnu Tpyba Gbina nospexaeHa, OTPEMOHTUPOBAHA, 3aMEHEHbl KOH-
uesble MPUTUHIU, U3BMEYEHa U NOBTOPHO ycTaHoBrneHa 6e3 rugpasnuyeckoro FAT-UcnbITaHUA unu no apyron
npuumHe, kotopas bbina npusHaHa cyLeCTBEHHOM;

C) Nepwuoa BbIAEPXKKWN ANS UCTIbITAHUSA CNeayeT NPMHMMaTb paBHbIM 24 4, eCn HE pEKOMeHAYeTCs uHave
(em. 12.5.3.5);

d) TpeboBaHUA pernameHTUpPYOLLMX OPraHoB MOTYT NpeBbILLaTh 3HaYeHUs AaBNEeHUs UCTbITaHUS, PeKo-
MeHAOBaHHbIE B @) U b), YTO cneayeT YyTOUHUTbL C COOTBETCTBYOWMMU OpraHamu;

€) KOHCTPYKUMIO rTMbKoi TpyObl NPOBEPSIOT HA COOTBETCTBME AOMYCTUMbIM KPUTEPUSAM NPU UCTbITAHUK
Ha AaBneHue npu KOMMMNEKCHOM Harpy>XeHuW, BKIIOYas Harpysku oT MakCMMarnbHOro AaBneHUs UCMbITaHUs
(koTopoe Haxoautes mexay 1,04 n 1,1 oT HoMMHanNbHOro, Kak ykasaHo B 12.5.3.3), dbyHKUNOHaNbHbIE Harpy3-
Kv (BKMoYas Maccy v nnasyyecTb TpyObl, cogepkaHue u NpuUHagneXXHocTu), COOTBETCTBYOLME Harpy3ku oT
OKpyKatoLelt cpeapl U niobble MMetoL e OTHOLLEHME CryYaiHble Harpy3ku;

12.5.3.1.3 Tam, rge npumeHUMo, B npoueaype UCMbITaHUs Ha rugpocTatuyeckoe AasneHue cneayet
naeHTMdUUMpoBaTh criegyoLlee:

- TpeboBaHuUsi NpeaBapUTENBHOIO UCMbITaHUS BHYTPEHHUM CHapsaoMm;

- NogpobHy MHOPMaLUUIo O cpeae 3anonHeHUs;

- CKOpOCTU co3aaHua 1 cbpoca gasneHus;

- KpuTepumn ctabunusauuu;

- NoapobHYy MHOPMaLMIo No N3oNALMK AaBNEHUS;

- OLIEHKY BO3AYLUHbIX BKIHOYEHUIA;

- BO3MOXHYIO HEUAEHTUDULMPYEMYIO NOTEPIO AaBMNEHUS;

- MeTof pacyeTa konebaHuii 4aBneHns;
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- NogpobHy MHopMaLUIo MO BU3yanbHOMY KOHTPOMIO;

- NoapobHy HopMaLUUIo Mo perucTpauum 4aHHbIX;

- TpeboBaHUs KOHTPONS;

- MPUEMOYHbBIE KpUTEPUM.

12.5.3.1.4 Bce BEHTUNSAUMOHHbIE OTBEPCTUS TPYD MHOrOCIOMHOW CTPYKTYpbl 6€3 CBA3YLWMNX Croes
cnenyeT OTKPbITb B KOHLEBbIX (PUTUHIaX, KOTOPbIE HE MOrpy)XeHbl B MOPCKYO BOAY BO BpeMsi UcnbiTaHus. Uc-
NblTaHWe Ha rmgpocTaTUyYecKoe AaBneHue BKNoYaeT B cebs cnegyiollve OCHOBHbIE 3afauu:

- UCMbITaHUE KOHTPOINbHO-U3MEPUTENBHON annapaTtypbl U COEANHEHUN;

- NoBbILLEHWE AaBneHns B Tpybonposoge;

- nepuoga ctabunusauuu;

- Nepuoa BbIAEPKKU;

- cbpoc gasneHus.

12.5.3.1.5 PexoMeHaauum rno atum 3agavdam v NpueMoYyHbIM KpUTepUsM, nameputensHomy obopyaosa-
HWIO U NPOTOKOMaM UCMbITaHU npuBeaeHbl B 12.5.3.2 — 12.5.3.9.

12.5.3.2 VcnbiTaHue KOHTPONbHO-U3MEpPUTENbHOM annapaTypbl U coeauHeHumn

VcnbiTaHue Ha gaBneHue criegyeT NpoBOAUTb Ha UCMbITaTenbHOM 060pyAOBaHUM U COeQUHEHUNAX NMpu
gasneHuu He meHble 104 % OT HOMUHaNbHOro AaBneHUs UcMbITaHUsa MMbkon Tpybbl. NpogoMKUTENBLHOCTL
aToro ucnbitTanua 0,5 u.

12.5.3.3 lNoBblWweHne gasneHns

MoBbllweHne aasneHus B Tpybe cnegyeT BbIMOMHATb C MOCTOSIHHOW U KOHTPONMUPYEMOW CKOPOCTbIO,
yKasaHHow usrotosutenemM. CrnmLLIKOM BbICOKas CKOPOCTb MOXET NMPUBECTU K NPEBbILLIEHUIO Nepuogos cTabu-
nusayuu. CtaHgapTHOM MakcumanbHoWn ckopocTbio saensetca 18 MlMa/u. [laBneHue cnegyer nogHumartb 4O
3HauyeHus He Bonblue, yem 110 % HOMUHaNBLHOro AaBMNEeHUA UCTbITaHUS.

MpumeyvyaHune — PasnuyHble usrotoButenu sagaot koadduumneHTol ot 104 % go 110 % HoMuHanbHoro aae-
NeHUs UCNbiTaHus; Ntoboit KO3 PULMEHT B 3TOM AnanasoHe Npuemnem, ecrnv oH AoKyMeHTanbHo odopMIeH U NOCTORH-
HO MCMONb3yeTCH Ha BCEM NPOTSHKEHUM NMPOEKTHbIX U UCMbITaTENbHbIX paboT.

He pgonyckaeTcsi npesbilleHne cogepxaHust Bo3ayxa sbiwe 0,5 % ans Tpy6 ¢ rmagkumMm nNpoxXoaHbIMU
kaHanamu u 1,0 % ans Tpyb ¢ Hernagkumu nNpoxogHbiMu KaHanamu. Ecnu copgepxaHune Bosgyxa npesbllla-
eT BbllenpuBeaeHHble 3HaYeHUs, TO Ha KOHLax TpyObl cregyeT BbINOMHUTL OTBOA BO3AyXa U NMPOJOIKUTL
OMpPEeCCOBKY.

12.5.3.4 Ctabunuzaums

Mepuoa ctabunusaumu BoiaepxveatoT B TeyeHne 10 4 nocne okoHYaHWs MOBbILLUEHUS AaBreHus. 3ToT
nepuwoa ctabunusaumm MoxeT ObiTb YBENUYEH, eCn UMEETCS CyLUeCTBEHHOE NageHue JaBneHus nocne nep-
BbIx 10 4 u3-3a npouecca crabunuaauum unu Tepmoctabunusauum B rmbkon Tpybe. SToT nepuog MoxeT BbiTb
Takke ymeHblUeH, ecnu Tpybonposog crabunusunposancs. Ctabunusaumsa onpeaenseTca Kak U3MeHeHue
OaBneHus B TeyeHne 1 4 MeHblue Yyem Ha 1 % OT 3HayeHus AaBneHuns ucnbiTaHus. B npouecce ctabunusauumm
perMcTpupytoT rpacuk 4aBNEeHNSA U COCTaBNAT OTYET O AaBNeHUn, NogBOAHON TeMnepaType 1 Temnepartype
ucnblTaTenbHoro drnonga (peructpauus aasneHuns yepes kaxgsie 0,5 4 n peructpaums Temnepartypbl Yepes
Kaxable 2 4).

12.5.3.5 lNepuog Bbigepkku

12.5.3.5.1 lNocne 3aseplueHus nepuoga crabunusaumm MOXHO HauuHaTb Nepuos BbIAEPXKKU, paccyu-
TaHHbIK Ha 24 4. B TeyeHue nepuoaa BbiAEPXKKM crieqyeT ¢ uHTepsanom 0,5 u peructpuposaTbh 3HaYeHUSA
AaBneHus, NoaBoAHONM TeMnepaTypbl U TemnepaTypbl UcnbiTatenbHoro doniovaa. B TeyeHve nepuoga Bbi-
OEPXKW faBneHue [OMKHO ObiTh Gonblue nunmn pasHo HOMUHaNbHOMY AaBNeHUIo UCTbITaHusA. He gonyckaeTcs
nageHve agasneHus 6onee 4 % HOMUHaNbLHOro AaBNEHUS UCTIbITAHUS.

12.5.3.5.2 lNepuog BblAepKKU ANSA UCMNbITAHUA Ha YTEUKY MOXET ObiTb YMeHbLUEH A0 6 4, ecnu BoO Bpems
ucnbiTaHusA BCo MMbkyto TpyOy, Bkntoyas oba KOHUEBbIX PUTUHrA, BOIMOXHO BU3YaribHO KOHTPONMPOBaTb Ha
YTEUKY.

12.5.3.5.3 Ecnu nocne Hayana ucnbiTaHua AaBrneHne CHU3UMOCh HKe AaBreHUsa UCMbITaHus, To cre-
[yeT NOBTOPUTL OnNpeccoBKy Tpybonposoaa. B atom cnyyae nepuog BbiAEPXKKN paccMaTpuBaeTCcs Kak Hayas-
LUMIACS C 3TOrO MOMEHTA.

12.5.3.6 Cbpoc gasneHus

C6poc aaBneHns BbIMOMHSAT C MOCTOSAHHOW U KOHTPONUPYEMOil ckopocTbio. MarotoBuTtento cneayet
onpenenuTb MakcumarnbHyr cKopocTb cbpoca gasneHus. MoBbileHHas CKOPOCTb copoca AaBneHus MOXeT
NpUBECTU K paspyLueHuto Tpybbl. CTaHgapTHON MakcumanbHou ckopocThio aensetca 108 MlMa/u.
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12.5.3.7 Kputepuu npuemMku kayectsa

12.5.3.7.1 Kak MUHUMYM pEKOMEHAYIOTCA creayoLlme npueMoyHblie KpUuTepum:

- AaBneHue UCTbITaHUA COXPaHAET 3HAYEHUE B TEUEHUE Nepuoga UCTIbITaHUMN;

- UcnbiTbiBaemas Tpyba He noasepraeTcsi 3HAYUTENbHBIM U3MEHEHUAM (DOPMBbI;

- Tpyb6a coxpaHsieT LenoCTHOCTb.

12.5.3.7.2 Ecnu noTeps 4aBneHus yKasblBaeT Ha BO3MOXHOCTb YTEYKU, TO crieqyeT OUEeHUTb Hanuuue
yTeuyek BO BCEX KOMMOHEHTaX CUCTEMbI TMBKMX TPyOONPOBOAOB, TaK Kak yTeUKM yalle MOryT NpoucxoauTb ye-
pes apmartypy, YNNoTHEHUS U T. 4., YeM B camou Tpybe.

12.5.3.8 ameputenbHoe obopynosaHue

UameputensHoe obopyaoBaHue, UCNOMb3yeMoe MNpy UCMbITaHUW Ha AasrneHue, KanubpyroT Kak MUHW-
MyM Kakable WwecTb Mecsaues. O6opyaosaHue crieayeT noaaepueaTb B paboyeM COCTOAHUU U UCToNb3oBaTh
TOMNbKO MO Ha3HaAYeHWIo, ANsi KOTOPOro KaXabl 3neMeHT Bbin pa3paboTaH u npegHasHayeH. cnbiTatensHoe
obopynoBaHue, BKMYas COOTBETCTBYOLLY NogpobHYo MHdopMauuo, HeobXxoaMMO yKasaTb B AOKYMEHTa-
UM UCMbITAHWUIA, U ero crieqyeT oTkanubpoBaTh Co CreayoWwmMmn YPoBHAMU TOYHOCTU:

- MaHomeTpbl rmgpocTatuyeckoro aaenenus: ot 0,0 % go 0,5 %;

- rpy3onopwHesblie maHomeTpsbl: oT 0,0 % go 0,1 %;

- ycTpoucTea peructpauuu aasnenus: £ 0,5 %;

- BCe gpyroe uameputenoHoe obopynosanue: £ 1,0 %.

12.5.3.9 lNpoToKonbl UCnbITaHU

12.5.3.9.1 B npoTokonax ucnbiTaHU PEeKOMEHAYETCS pPErucTpupoBaTh cnegyolme gaHHbIe:

- garty v Bpems;

- NnoapobHy MHOPMaLUio O MecTe, YCNOBUAX U PacnonNoOXeHWH;

- NepcoHan, NposoaALnii ucnbiTaHue u obecneuymsaroLwmin 6esonacHocTb NposeaeHUs pabor;

- NnoapobHy MHopMauMio 0 cpeae 3anonHeHus;

- nogpobHyo nHcdopmayuto o6 obopyaosaHuu U cepTudukauuu;

- guarpamMmbl permcTpauum gaeneHus), nokasbisatoLlne pesynsraTbl HeNPEepPbLIBHOW perMcTpauuu;

- pesynbraThl NEPUOAUYECKON PErncTpaLum AaBneHnsa Kak MUHUMYM Kaxable 30 MuH;

- pesynbraTtbl NEpPUOAUYECKON perucTpauum Temnepatypbl OKpyKatoLwen cpeabl Kak MUHUMYM KaXkgble
30 MuH;

- pe3ynbTarbl NEPUOANYECKON pErMCTpaL UM TeMNepaTypbl Cpeabl 3anonHeHNs Kak MUHUMYM kaxable 30 MUH;

- pesynbTaThl BU3yanbHOro KOHTPONS.

12.5.3.9.2 locne BBOAa B 3KCMnyartauyuio cnefyeT BbINONHUTL obcrniegoBaHve M BUAeOperucTpaumo
ANs BepudUKaLmm COOTBETCTBUSA YCTAaHOBKU CUCTEMBI TMBKMX TPYO NpoekTy.

12.5.4 OcyweHue TpyObI

12.5.4.1 B HekoTopbIX crnyyasx npeabasnsaoT TpeboBaHUSA K KONUYECTBY BOAbl, KOTOPOE MOXET ObiTb
ocTaBsneHo B rubkon Tpybe nocne ucnbiTaHUs Ha ruapocTatuyeckoe AasneHune. MNprumepom 3Toro SBNATCA
ra3oaKcrnopTHble rMbkue pansepbl, COeAUHEHHbIE C MarMcTpanbHbIMM 3KCNOPTHBIMU TpyBonposoaamm, K KOTo-
pbIM NpeabsBnstoT TpeboBaHUs No cogepkaHuio Bnarm B rase. [ina pavusepa Tpebyetcs Tpyba ¢ Hernagkumum
NpOoXoAHbIMK KaHanamu. B aTol KOHCTPYKUMM Crol ¢ B3auMOCBsSi3aHHbIM Kapkacom obpasyeT GonbLuyro no-
BYLLKY Ansi BOAbI, KOTOpas nocne ruapasnuyeckoro UCTbiTaHUA MOXET HapyLuaTe TpeboBaHUs K cCoaepXKaHuto
Bnaru B rase. BakyymHoe ocylwleHue rubkoro paisepa SIBNSAETCS AOPOrocTosilien onepauuein, Tpebyrowen
BonbLunx 3aTpaT BpeMeHn Ans paboT, UMeLmnX KpUTUYECKOe 3HaYeHne ANsA BbINONHeHUs rpaduka peanu-
3auum npoekTa.

12.5.4.2 MoxeT 6bITb pa3paboTaH cneuunanbHbiii apMaTypHbI MOAYNb ANs NPUAOHHOrO KoHUa aAns obe-
CrneYyeHns Cyxoi YCTaHOBKMU U nopcoeanHeHus. Kpome Toro, 3aBofckoe rugpasnuyeckoe UCMbiTaHue MOXET
ObITb BLIMONHEHO C UCMONb30BaHWEM IMUKONS BMECTO BOAbI, @ pani3ep B NpoLecce TPaHCNopTUPOBKA U yCTa-
HOBKM MOXET HaxoAuUTbCS NoA U3BbITOYHBbIM AaBNeHeM asoTa Ansi obecneyeHnss CTENEHN CyXOCTMU.

13 [1IeMOHTaX U NOBTOpPHOE NPpUMEeHeHue

13.1 O6wue cBegeHus

13.1.1 Pasgen 13 cogepXuT TpeboBaHUA U pekoMeHZauum no 4EMOHTaXY U NMOBTOPHOMY NPUMEHEHUIO
rmbkoro Tpybonposoga, Takke npuseneHbl TPeboBaHUA K KOHTPOSO U UCNbITaHUSM rubkoro Tpybonposoaa
nepea NOBTOPHbIM NpUMeHeHUeM. PekomeHaauum no AeMoHTaxy rubkoro Tpybonposoga MOryT NPUMEHSITLCS
npu nNuksugaumm cucmem rnodeodHol Aobbiyu.
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13.1.2 [nsa nuksuaauuu obopynosaHUs 1 COOPYXXEHU cuctemM noaeoaHon fobbium paspabartbiBaeTcs
NpPoeKTHasn AOKYMeHTauus, coaepallas cBefeHust o pesynsratax obcnegoBaHus NMKBMANPYEMoro obbek-
Ta, NepeyeHb MEPONPUATUIA NO BbIBOAY €ro U3 aKcnnyartauum, onucaHue n obocHosaHue crnocobos 4eMOH-
Taxa u T. 4, paspabaTtsiBaemasn B cootsetcTeum ¢ [3].

13.2 JleMoHTaXx

13.2.1 Obwme nonoxeHus. Tpyba MHOrOCNOMHOM CTPYKTYPbI CO CBA3YIOLMMN CrosMu U 6e3 CBA3YoLMX
cnoes

13.2.1.1 Tnubkasa Tpyba MoxXeT ObiTb U3BNEYEHa U3-3a NpekpaLleHUs ee NPUMEHEHU B KOHKPETHOM Me-
CTe uUnu ns-3a nospexgeHus Tpybbl. Onepauus No U3BNEYEHUI0 B OCHOBHOM BbIMOSHAETCA B o6paTHOM rno-
psigKe OTHOCUTENbHO onepauum no yctaHoske. CnegyeT BbINONHUTL NpeasaputensHoe obcnegosanHve Tpyobl
AOnNsl OLEHKU ee TEXHUYECKOTO COCTOSHUA U BbISIBNEHUSA KaknX-nMbo noTeHuManbHbIX Npobnem, Takux Kak:

- 3arnybneHue TpyObbl; MOXeT noTtpeboBaTbCsi MMAPOMOHUTOPHbLIN pa3MbiB 3arnybneHHon Tpybbl ans
npegynpexaeHust CKpyumsaHusa Tpybbl B npouecce U3BneYeHus;

- Tpy6Hble nepeceyeHuss U conpsixxeHHble Tpybonposoabl; cnegyet ybeautbca B TOM, YTO B npouecce
onepauuii No N3BNEYEHMI0 OHU He ByayT NoBpeXaeHb!;

- CUNbHoe obpacTaHne MOPCKUMU OpraHu3Mamu; MOXET BbiTb NpopesaHa HapykHas obonoyka nNpu KoH-
TakTe TpyObl C NoaaepxusaroLLmMMm apkamm, 6aimakamm nsrmba u yCTpomcTBamm HaTsHKEHNS.

13.2.1.2 CnegyeT NoaroToBUTL NMpoueaypy no ussneydyeHuio Tpybbl Ana coxpaHeHUs LenocTHOCTU TpyObl
B npouecce onepauuu. B 3aBucumMocTu ot o6CcToATENLCTB ANS onepauumn no ussneyeHuro Tpyobbl paccma-
TPUBAIOT TE XKE YCMNOBUS, YTO U B OBLLEM U NOKarbHOM pacyeTe npu nepBoHayanbHoN yCTaHOBKe (Takue, Kak
3aBoAHeHHas Tpyba unu nycras, orpaHUYeHus n3-3a yCroBuii OKpy>KatoLLen cpeabl, Harpy3ku, co3gaBaemble
obopyaoBaHveM, 1 NPUHSATbIE BO BHUMaHME KOHduUrypauum).

13.2.1.3 CnepyeT yuntbiBaTbh 3aKOHOA4ATENLCTBO M HOPMaTUBbI NO OXpaHe okpykatLlen cpeabl. Ocoboe
BHUMaHVWE yAensairT yTeykaM NpoAayKToBoro dnouga Ans npeaynpeXxaeHus 3arpsisHeHUs OKpyKarollewn
cpeabl. CnegyeT OUeHUTb NOTEeHUMaNbHY0 BO3MOXHOCTb Hanuums OnacHbIX 3fIEMEHTOB B TpyOe, Takux Kak
paavoakTVBHbIE MaTepuarbl, PTyTHblE COEAUHEHUA U T. N., U oNpegenuTb Hagnexalme mepbl 6esonacHocTu
u obopynosaHue. MoxeT notpeboBaTbCca OUMCTKA U NMPOMbIBKA TPYOblI MHIIMOMPOBAHHOW MOPCKOW BOAOW A0
€e OTCOEAUMHEHUS U U3BNEYEHUS.

13.2.1.4 CnenyeT npoBecTu creuuanbHbii aHanua puUckoB, CBA3aHHbIX C MPUBNEYEHUEM nepcoHana.
[ns Bcex onepauuii cnegyet npoBoAvTL MAEHTUMKaUMIO ONacHbIX CUTyauun 1 aHanus 6esonacHoro sege-
HUs paboT. 3akynopka napadvHOM NpeaCTaBMNSET OCHOBHYIO Yrpo3y Ans 6e30nacHOCTU U OKpY»KatoLen cpe-
abl. Ecnu BoamoxxHa 3akynopka napaduHoM, TO u3BneyeHne Tpyobl MoXeT ObiTb HeGe3onacHbIM.

13.2.1.5 B npouegypax no ussneyeHuto Tpybbl BaXXHO NpeaycMoTpeTb crnocob naeHTudukaymm Tpyooi.
C aToi uenbto criefyer Ucnonb3osaTh Hagnexawmin BusyanbHbiii cnocob naeHtudukaymum (Hanpumep, ¢ npu-
meHeHuem ROV). 3arnybneHHas Tpyba TpebyeT cneuunanbHbIX Npoueayp Ansa npeaynpexaeHns BO3MOXHOro
nospexaeHust Tpyobl unu gpyroro nogsogHoro obopygosaHusa npu pabote Tpanblymka, UCNonb3yemoro ans
packpbITUsA TpyObl.

13.2.1.6 [Ansa npegynpexaeHus NoBpexaeHus unu paspylueHus Tpybbl B Npouecce n3sneyeHus cnegy-
eT cobntogaTh BCe orpaHuYeHns Ans Tpyobl, AeiCTBYOLWME B NpOLEcce YCTAHOBKU U NPU NOrPy304HO-pasrpy-
304HbIX paboTax (Takue, kak MBR, MakcumanbHO AonycTUMOE CKpyuMBaHue, MakcumarbHas caasnusatoLlas
Harpyska v HaTshKeHue U peKkoMeHgauum no HamaTtbiBaHUo/pasmaTbiBaHuio U XpaHeHuio). MNpu onpeaenexHnn
KpUTEpUEB MpoLecca U3BMeYeHUs criegyeT yuuTbliBaTb CTENeHb CTapeHus Tpybbl (yMeHbLUeHHan Hecyuwias
CnocoBHOCTb KOHCTPYKLUMK).

13.2.1.7 HatsbkeHue, gencreytollee Ha Tpyby npu ussnevyeHun, bonbLue, Yem npu yknagke, scneacrsve
TpeHus o cTuHrep. Nepes ussneyeHreM, B 3aBUCUMOCTU OT HATSKEHUSI U KOHUrypauum pansepa, MOXET no-
TpeboBaTbCa ONopoXXHeHUe TpyObl.

13.2.1.8 Onepauun U3BNEYEHN MOXXHO MOZENMUPOBaTh C UCNOMb30BaHWEM NPUMEHUMOTO NporpaMmMHo-
ro obecneyeHus. MNpu MogenupoBaHuu cnegyeT yuuTbiBaTb COOTBETCTBYOLWME (hakTopbl (Takue, Kak CocTos-
HVWe Mops, Npodub TEYEHUS, NEepeMELLEHUSA CyaHa) U BO3MOXHbIE OrPaHUYEHUS Npu U3BMNEYEHUU, BKNOYas
MaTtepuan 3arnybneHus (TpyHT, rMuHa Unv nopoga), 3alumUTHbIE NMOAYLLKA U KOHCTPYKUUW.

13.2.1.9 B npouecce un3BneyeHns HeobxoamMmMo NOCTOSIHHO KOHTPONUpPOBaTh Harpysku, gedopmauuu u
abpas3uBHbIn 3HOC TpyObl. CriegyeT ocyLecTBNATL NPOBEPKY TPYObl B npouecce ee uasneyerus. Jlroboe no-
BpeXAeHWe BaXXHO ASHTUULMPOBATL Ha HapyXHOM obonouke Tpybbl C UCMONb30BaHMEM COOTBETCTBYIOLLMX
ykasartenen. Cnegyer KOHCYNbTUPOBATLCA C U3rOTOBUTENEM MO NpoLeaypaM OUNCTKU U XPaHEHUS.
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13.2.2 Tpy6a MHOrocriomHom CTpyKTypbl 6€3 CBA3yOLWUX Croes

13.2.2.1 HeobxoanMo oUeHUTb NoTeHUUanbHy o KOPPO3UMHOCTb M TOKCUMHOCTD ¢hriionoB B KOMbLEBOM
npocTpaHcTBe Tpybbl. MNpy n3sneyeHnn Tpyobl Nobble BEHTUNSALMOHHbBIE NOPTbI KOHUEBbLIX (PUTUHIOB 1 apma-
TYpy, cogepaiyve Takue dnovgsl, cneayet cpasy 3abnokuposaTtb 40 TeX Nop, noka atm dnouabl He 6yayT
oTBeAeHbl 6esonacHbIM cnocobom. OgHUM 13 cnocobos oTBoAa hroNA0B ABNAETCA HarHeTaHWe Bo3ayxa Unm
a3oTa Yepes OAMH U3 KOHLEBbIX (OUTUHIOB U BbIMYCK UX Yepes ApYro KOHLEBOW OUTUHT.

13.2.2.2 B npouecce ussneyeHuns ocoboe BHUMaHne crneayet yaensTh NpeaynpexaeHunio paspblisa Hapyx-
Hol 060noukM OT U3bbITOYHOro AnddepeHUMansHOro AaBneHna Mexay KonbLUeBbIM NMPOCTPaHCTBOM U HapyX-
HOW NoBepXHOCTbIO TpyObl. M3bbiTouHOE AnddepeHUmanbHoe AaBneHne MOXeT Takke NPUBECTU K OTCITIOEHUIO
Hapy>xHoi o6onouku 1 npobnemam (BknoYas NOBPEXAEHNEe HapyXHou obornouku), ecnv Tpyba ussnekaetcs ¢
MCMOMNb30BaHUEM YCTPOWUCTB HaTSHKEHUS UMW eCNU UCTIONb3YIOTCA «KUTaKCcKue nanblbl» (cosgasaemMoe cxartune
MOXeT ObITb HEeQOCTaTOYHbIM AN YASPKUBAHUS HaTSXKEHUS C NMOMOLLBIO TpeHus). CneayeT KOHTPONMpPOBaThb
CKOpOCTb Nogbema Ans obecnedeHns BOIMOXHOCTM cOpoca n3bbiTOYHOrO AaBNEHNS Yepes BEHTUNALMOHHYIO
apmarypy KOoHUeBoro ouTuHra B npouecce ussnevyeHus. Ecnu konbLeBoe NpoCTpaHCTBO COAEPKUT TOKCUYHbIE
dnongpl, To ANs GesonacHOCTV NepcoHana cneayeT KOHTPoNMpoBaTh cucTemy cbpoca AaBrneHus.

13.2.2.3 Heobxognmo paccunTbiBaTh AOMYCTUMYHO CKOPOCTb NoAgbemMa Ha OCHOBaHUU TEXHUYECKOro co-
CTOsHUA cucTembl cbpoca rasa. MNMpegoxpaHuTenbHas ra3oBbinyCKkHas apMmarypa, KoTopas He 3KcnnyaTupo-
Banacb B TeYeHUe NpOAOCIKUTENBHOrO nepuoda BpeMEHU, MOXET ObiTb 3abrnokupoBaHa u3-3a OTNOXKEHUN,
obpacTaHns MOPCKMMU opraHusmamu, kopposuun u T. n. Nepen usBneyeHnem Tpybbl cnegyet ocsoboauTb
3aCOpEHHbIV KnanaH, ecny 3To NPaKTUYeCcKn ocyLecTBMMO. [1o U3BneYeHnss MOXHO NpeayCcMOTpPETL pacceep-
nuBaHue pa3pbiBHbIX MeMBpaH B Hapy»HoW obonouke AN COXpaHeHUs LENOCTHOCTU Hapy>KHOW 0GOMOUKM.

13.2.3 Tpy6a MHOrocriomHoM CTPYKTYpPbl CO CBA3YHOLWUMU CIIOAMU

13.2.3.1 [Ina nnasBy4yero/norpy>KHoro tuna Tpy® MHOroCrnonHOM CTPYKTYpPbl CO CBSA3YOLWUMU CNOSMU,
KOTOpble BCM/bIBAIOT B MYCTOM COCTOSIHUM (3amnonHeHHble BO3QyXOM), u3BneyeHue Tpybonposoaa cnegyet
OCYLLECTBNATb, NpeaycMaTpmBas ero BCnbiTUe Ha NOBEPXHOCTb U HamaTbiBaHNE Ha KaTyLUKY C MOBEPXHOCTU
Boabl. OTHOCUTENBHO BbLINOMHEHUS] OMepauUuii BbITECHEHUA BOAbl, OrpaHUYeHUn U paboTbl C BHYTPEHHUMU
CHapsifaMu HeobXxoanMo KOHCYNbTUPOBAaTLCS C UrOTOBUTENEM.

13.2.3.2 B npouecce HamaTbiBaHUs Ha KaTyLKy Tpy® MHOrOCMOMHOWN CTPYKTYPbl CO CBA3YOLWMMU Cro-
SIMWU, KOTOPbIE COCTOSAT U3 HECKOMbKUX CEKUUIA, cnegyeT yAensaTb BHUMaHue 3awuTe conpsiraemblx TPYOHbIX
CnoeB OT NOBPEXAEHUSA NPU KOHTAKTE C KOHUEBbIM (PUTUHIOM. OTHOCUTENBHO YMaKoBKM KOHKPETHbBIX KOHLie-
BbIX (PUTUHIOB HEOBXOAMMO KOHCYNBTUPOBATLCA C Er0 U3roTOBUTENEM.

13.2.3.3 MNMpu ussnedyeHuun Tpyd (CMUHAOLWIMXCA) MHOrOCIIOMHOM CTPYKTYPbl CO CBA3YIOLWMUMU CMOSAMU
C rMagkumu MpoxoAHbIMU KaHanamu crneayeT yaensatb ocoboe BHUMaHue npeaynpexaeHuto u3bbiTouHoro
CKpyuyuBaHuAa TpyObl Ha kaTywke. [INs KOHTPONS CKpyyuMBaHUS B MpoLecce M3BMNeYeHus npegycmarpusatoT
noaaepkaHve HoMuHanbHoro AasneHus B Tpybe. CkpyumBaHUsl, BO3HUMKAOWME Ha KaTyluke, ocBoboxgatot
nytem obpaTHol nepemMoTku Tpybbl Npu HOMUHaNbHOM gasneHun. Ecnu npu 3anonHeHun Bo3gyxom Tpyba
BCMMbIBAET, TO CKPyUMBaHNE MOXET BbiTb TakXe ocBOBOXAEHO NyTeM CTArMBaHus Tpybbl € KaTyLIKu Ha BOA-
HYO MOBEPXHOCTb, CO34aHUs B HEW NOBbLILEHHOrO AaBMNeHUA Bo3ayxa U 06paTHOM HAMOTKM ee Ha KaTyLUKy C
NoBepXHOCTU BoAbl. He gonyckaeTca XpaHuTb UNu NOBTOPHO UCMNOMb30BaTh TPYOY B CKPYYEHHOM COCTOSIHUM.

13.2.3.4 Tpy6bl MHOFOCITONHOW CTPYKTYPb! CO CBA3YIOWMUMU CMOSMU C MagKuMU NPOXOAHbIMU KaHanamm
MOryT noaseprarbc 60MbLOMY YANUHEHWIO NMPU HaTsHKEHUU, B 0OCOBEHHOCTU ecnu Tpyba He noa AaBneHueM.
Mpwn nsBneyeHun criegyeT yaenaTb BHUMaHUe MUHUMU3ALUUU YANUHEHUS,, BOSHUKAIOLWWEro Ha KaTywke. Ecnu Ha
KaTyLlKe BO3HUKITO N30bITOYHOE YANMHEHUE, TO Nepea XpaHeHUEM U NOBTOPHbLIM UCTONb3oBaHWeM Tpybbl cneay-
€T CHATb YANMNHEeHWe nyTeM obpaTHO NnepemMoTKy TpyDObl Npu BHY TPEHHEM AaBneHun. B kayecTse ansTepHaTyBbI
€CNnu Npu 3anonHeHun Bo3ayxoM Tpyba BCrnbiBaeT, TO OHa MOXET ObiTb CTSHYTa € U3Bnekawowero 6apabaHa Ha
BOAHYIO MOBEPXHOCTb, ONPEeCccoBaHa BO3QYyXOM, 3aTeM NMOBTOPHO HAMOTaHa Ha KaTyLLUKy C NOBEPXHOCTU BOAbI.

13.3 NMoBTOpPHOE UCNONb30OBaHue

13.3.1 Obwme nonoxeHuns

13.3.1.1 [Ansa npouecca NOBTOPHOIO UCMOMNb3OBaHUA MMOKON TpyObl B HOBbIX YCNOBUSX MPUMEHEHUS
PEKOMEHAYIOTCS Kak MUHUMYM criefyroLime aTanbi:

- LOKYMEHTUpoBaHue;

- oueHKa TpyObl;

- ussnevexue Tpybsl;

- KOHTPOIb U PEMOHT;

- TpeboBaHusA K UCTIbITAHUAM,;

- YCTaHOBKaA.
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13.3.1.2 Pazgen 12 cogepXXuT pyKoBoasLLME YKa3aHUs Mo YCTaHOBKe, a 713.2 coaepXuUT pyKoOBOACTBO Mo
usenevyeHuro Tpyd. OcTaslumecs aTanbl B 3TOM npoLecce paccmatpusatoTes B 13.3.2 — 13.3.5. MaBneyeHHyo
Tpyby, NpeaHasHa4YeHHYo Ans CTaTUMECKUX YCINOBUW MPUMEHEHUS, He crneayeT NMOBTOPHO UCMONb3oBaTb B
OVHaMUYeCcKUX yCroBusx npuMmeHeHus. [ins onpeaeneHns BO3MOXHOCTU NMOBTOPHOIO UCMONb3oBaHUA Tpybbl
aTanbl a) u b), ykasaHHble B 13.3.7.7, BLINONHAIOT 40 €€ U3BMeYeHUs.

13.3.2 JokymeHTauus

13.3.2.1 MNonb3oBaTento cneayeT NOAroToBUTL AETarbHbI OTYET O NpeawecTBYOLEM UCMNONb30BaHUU
AnNsl OLEHKM BO3MOXHOCTM NOBTOPHOroO MCMONb30BaHUA TPyObl. B oTyeTe ykasbiBatoT rnybuHy Boabl, XapakTe-
PUCTUKM NNacToBOro dnonaa, Aaty yCTaHOBKU, ANMHY NpU 3KcnnyaTauuu, paboyee gasneHune n temnepaTtypy
n nobble HenpeasuaeHHbIe cobbITUS, KOTOPbIE MOIMU MOBMUSATL HA UCMOMNb3oBaHUe TPYObI.

13.3.2.2 Jl1oBble cobbiTus, KOTOPbIE MO NOBPeAUTL TPybonposoa, 1 NpeaLlecTBYoLWME PEMOHTLI TPY-
6bl criegyeT Takke OKYMEHTanNbHO 0hOpMNATbL U COXPaHATb Kak AaHHbIe UCTOpUM 3KcnnyaTauuu Tpybonpo-
Boga. [lononHuTenbHO crieayeT noaaepKueaTb oTYEThl 060 BCeX NpeawecTByowmx paboTax no KOHTPONo U
MOHUTOPUHIY, OTHOCALLMXCS K Tpybonposoay.

13.3.3 OueHka TpybonpoBoaa

13.3.3.1 O6wue nonoxeHus

13.3.3.1.1 Npwu oyeHke TpyDObl 4N NOBTOPHOrO UCMONb30BaHUS CneayeT onpeaenuTb HOBble NPOEKTHbIe
YCroBUS, UCMONb3ysa pyKoBoacTBa 3akasuuka B FOCT P 59309 u TOCT P 59306.

13.3.3.1.2 [1o NOBTOPHOro UCMONb30BaHUA TPYObl creqyeT BbINONHUTL ee obLUiA pacyeT ¢ y4eTOM NPOeKT-
HbIX XapaKTepUCTUK TpyObl, HOBbIX YCIOBUIA UCMOMNb30BaHWA, OCTABLLEIOCA CpoKa 3KCnnyaTauuy 1 Bcex npeaLue-
CTBYIOLLUMX YCINOBWIA, KOTOPbIE MO NOBNUATL Ha ee XapaKkTepucTuku. [Npuy oueHKe cneayeT Takke NpUHMMaTh BO
BHUMaHWe nobble cnyyaiiHblie nospexaeHusi, obHapyXeHHbIe Npy KOHTpone Tpybbl nocne ussnevenus. Mpu pac-
yeTe OCTaBLLEroCs Cpoka 3KCNyaraumu BaXKHO OLEHUBaTL BNUSHUE KOPPO3UOHHBIX (PrioMa0B Ha KOHCTPYKLMOH-
Hble crnou TpyObl. [lononHUTENLHO cneayeT OLEHUTbL COCTOSIHUE U OCTaBLUMMCS CPOK CryKObl BHYTPEHHEro Crosi
WY NONMMEPHOro/3nacToMepPHOro MaTepuana BHyTpeHHel obonouku, paboTatolen nog gasneHuem.

13.3.3.1.3 Bepudukaumsa TpyObl U OUEHKa Ans NMOBTOPHOMO WCMONb30BaHUSA paccMaTpuBaloTca B
13.3.3.2 — 13.3.3.4 pnsa cnenyowmx ycrnosuii NOBTOPHOIO UCMNOMb30BaHUSA:

- @aHanormyHoro UCMosb3oBaHUS;

- HOBbIX YCNOBUIA;

- cneuuanbHbIX criyyaes.

13.3.3.2 OueHka gnsi aHanoruyHoro UCnonb3oBaHuUs

B atom crniyyae Tpyba npeaHasHayaeTcs Ansi MOBTOPHOMO UCMOMNb3OBaHUS B YCMOBUAX, aHaNOrMyHbIX
nepBoHayanbHbIM YCMNOBUAM, 32 UCKIIOYEHUEM Criyyaes, Npu KOTopbix Tpyba noasepranacb aHoManbHbiM
ABNEHUAM, NOBPEXAEHWNIO UMK APYTUM COBbITUAM, KOTOPbIE MOIMU CYLLIECTBEHHO CHU3UTL CPOK €€ 3Kcnnyara-
umun. Heobxoammo oueHuBaTh CrieayroLLyo MHopMaLuuio:

- HOBble YCIMOBUS UCMOMNb30BaHUA, BKMOYAA MaeHTUdUKaLMIO NobbiX 3HAUUMTENBHBIX U3MEHEHUI Npu
npuMmeHeHun (yposxu H,S unu CO,);

- OCTaBLUMICA CPOK 3KCNnyarTauum;

- NepBoHaYanbHble AaHHble, YKa3aHHble U3roTOBUTENEM, BKINIoYas HECYLLYO CnocoBHOCTL TpyOb! (cne-
UmdUrKaLma U NPOEKTHbIN OTYET).

13.3.3.2.1 KoHTponb TpyObl Ha Hanuuue MNoBpeXAeHUN criegyeT cyuTaTb LOCTATOUHbIM ANS YTBEpPX-
[EHUS O BO3MOXXHOCTU NMOBTOPHOIO UCMONb30BaHUA TPYObl, €Cnu HOBbIE YCINOBUSA UCMNONb30BaHUA (BKMOYas
npoueaypy v obopyaosaHue Ansa yKNagkv U U3BneYeHus, yCrioBUst OKpyKatoLen cpegbl U aKCnnyaTaumoHHble
YCrnoBus) Nerko NAeHTUPULMPYIOTCS Kak 3KBUBANEHTHbIE UMW MEHee KPUTUYECKUE, YeM MnepBOoHavanbHble
YCMNOBUSA Uy NepBOHaYarbHble NPOEKTHbIE KPUTEPUN, U €CNN OCTaBLLUMICS CPOK aKcnnyaTauum 6onblue, Yem
CPOK, HeobxoanMbIl 4Ns HOBOrO MECTOPAaCMNONOXKEHUS.

13.3.3.2.2 Cneayet ygensTb BHUMaHue npoueaypam 1 obopyaoBaHuo, UCNonb3yeMbiM AN YKNaaku U Us-
BrneyeHusi, ocobeHHo B rnyBoKoBOAHBIX YCNOBUAX NMPUMEHEHUS, FAE YCIOBUA YKNaaKu MoryT BbiTb KPUTUYECKUMU.

13.3.3.3 OueHka 4nsi HOBbIX YCMNOBUI UCMONb30OBaHUSA

13.3.3.3.1 Ecnu HoBble yCnoBus UCMONb30BaHUA He aHanoruyHbl NnepsoHayanbHbIM UMK ecnu oLeHKa,
BblMofnHeHHas B cooTBeTcTBUM € 713.3.3.2, He no3BonsaeT caenartb OKOHYaTernbHbIN BbIBOA, paccMaTpusaioT
cnegyroLyo nHdopMaumio:

- 06U pacyeT U pacyeT NonepeyHbIX ceueHui (yunTtbiBas HoBoe obopygoBaHue Ans yknaaku, Hosble
YCINoBUA 3KCnnyaTauum, HoBble YCNOBUSA NPUMEHEHUA U T. A4.);

- pesynbsraTbl UCMNbITaHWU ONbITHOrO obpasya, ecnv AoCTYMNHbI (KPaTKo- U AONTOBPEMEHHbIE UCTbITAHUSA).
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13.3.3.3.2 BHyTpeHHuUI crion n obornouka rubkon Tpy6bl, paboTtarLlas nog AasneHueM, paccMmarpusae-
Mbl€ Ansi NOBTOPHOIO UCMONb30BaHUSA, AOMHbI COOTBETCTBOBATL XapaKTepuUcTUKam TpaHCnopTupyemMoro dnio-
uaa Cc yyeToM acrekToB XMMUYECKOW COBMECTUMOCTU, TEMMEPATYPbI, rA30BON MPOHULAEMOCTU U CTAPEHUS.
[Mpu oueHKe COOTBETCTBUSA BaXKHO UCMONb30BaTh MOLENU CTAapEHUA U MeToAbl OnpeaeneHnss oCTaTto4yHoro cpo-
Ka cny6bl anactomepa unu nonuMmepa ¢ Hagnexawmmm koadduumeHTamm 6e3onacHoOCTH, rae 3To BO3MOXHO.

13.3.3.3.3 Ecnu npegnonararoTcs YCnoBusa aKcnnyaTtauum B KUCNOW cpeae, TO MeTannuyeckue matepu-
anbl cneayert ksanuduumposatb Ha conpoTuaneHne SSC u HIC B HOBbIX NMpoeKkTHbIX ycrosuax. CneagyeTt Haa-
nexawmm obpa3om OUEHUTb YMEHbLUEHWE TOMLWMHBI 3M1aCTOMEPHbIX, MONMUMEPHbIX U METanMYeckux croes,
KOTOpPOE MOFMO MPOU3OUTU NpU NPEALLECTBYIOLEM UCTIONb3OBaHUUN U3-3a (DPETTUHM-KOPPO3UKU unu abpasus-
HOro usHoca.

13.3.3.4 OueHka cneunanbHbIX cnyyaes

Ecnu Tpyba nogsepraerca aHomarnbHbIM BO3AEVCTBUSAM, NOBPEXAEHUIO, KPUTUYECKUM HaNPsKEHUAM
Ny gpyrum cobbiTUSIM, KOTOPbIE MOTYT CYLLUECTBEHHO YMEHbLUNTL 3KCMNyaTauMOHHbIN CPOK CrnyKbbl rmbkom
TPYObl, MOXET BbINOMHATLCA crnegyroLlee:

- crneumarnbHbIf NOKanbHbIA pacyeT;

- HOBbl€ UCMbITaHMSA ONbITHOrO 06pasLa;

- perucTpaums aHoMarnbHOM 3KCnnyaTalumu, Takon Kak BO34encTeus, koraa Tpyba nogsepxeHa ycnosu-
AIM, BbIXOAALLMM 32 Npeaenbl NepBoHayanbHOro NpoekTa (3KCTpemarnbHble Harpy3ku Unu Temneparypbl);

- perucTpauus AedeKkToB UM TEXHUYECKOTO COCTOSIHUSA, BbISBMAEMbIX NPU KOHTPONE B npouecce aKc-
nnyaTauuv unu nocrne U3BneyYeHus (Takmx, kak NnoBpexaeHue, KOpposusa Unu CTapeHue);

- perucTpauus npegwecTByOLWMX YCNOBUA AONTOBPEMEHHOIO XpaHeHus Tpy6obi;

- UCMbITaHUs AnsA KBanudukayum Matepuana (UCnbiTaHUst Ha CTapeHue, UCTIbITaHUS HA COBMECTUMOCTb,
KBanuuKaLMOHHbIE UCMbITaHUS).

13.3.3.4.1 CneyunanbHbIl NoKanbHbIA pacyeT MOXET ObiTb NoneseH AN OLUeHKU NOBpeXAeHUs, Takoro
Kak obpbiB MPOBOMOKMN, KOPPO3UA, U3HOC U T. N. MoryT BbINOMHATLCSA HOBbIE UCMbITAHUS ONbITHOrO obpasua
ONs NOATBEPXAEHUA cneLmanbHbIX XapakTepUcTMK, HEOBXOAMMbIX ANs NOBTOPHOrO UCMONb3oBaHUsA TpyObl B
HOBbIX ycrnoBusaX (ecnu Hoeoe obopygoBaHue ANs YKNaaku Co3aaeT BbICOKOE HanpseHue B Tpybe).

13.3.3.4.2 PesynbTaTthl KBanuUdUKaLMOHHBIX UCTbITAHUI MaTepuanos MOryT NPUMEHSTLCS AMSA OLUEHKU
OCTaBLUErocs pecypca npv Bo3gencTemmn 3KCnnyatauuoHHoro drovaa unm yCrnoBuin OKpyKatoLLein cpeabl.

13.3.3.4.3 pn BbINONHEHUM OBLLEro 1 NoKanbHOro pacyera crieqyeT NPUMEHSTb KBanuduuuposaHHble
MeToAbl AnsA pacyeTa Tpybbl U cucteMbl B Lienom. Npu nposegeHun pacuyeta rmbkon Tpybbl onepaTopbl MOryT
ucnonb3oBaTh CBOM COBCTBEHHbIE METOAbI, METOAbI, YKa3aHHbIe U3roTOBUTENEM, UMK METOAbI TPETbUX CTOPOH.

13.3.3.4.4 Heobxoanmo BbINOMHATL pacyeT OCTaTOYHOro pecypca Tpyobl. [ns 3TOro MCnonb3yT Koad-
duumeHTbl 6esonacHocTu, ykasaHHble B [OCT P 59309 u TOCT P 59306. NHdopmauus o JoNroBpeMEHHbIX
3KCMNNyaTaUMOHHbIX XapaKTepUCTUKaxX MaTepuanos B NepBOHaYanbHbIX YCNOBUSIX 3KCNNyaTaumu SenseTcs cylle-
CTBEHHOW NpW NPUHATUN PELLEHNS O NOBTOPHOM UCMNOMb30BaHUK TPYyOb!. [one3HbIMy UCTOMHUKaMKU UHdOopMaLLMK
ANa 3TOW Lenu SBNSIOTCA 3KCNNyaTalyMOoHHbIN OnbIT paboTkl ¢ Martepuanamu u Tpybamu, pesynsraTtbl peCypCHbIX
UCMbITAHUA, BbIMOMHEHHbLIX MPU KBanudukaumm matepuanos, UcnbiTaHue onbiTHOro obpasua (paspylarolee
ucnbiTaHue obpasyos, oTOOpaHHbIX U3 U3BNEYEHHON TPYObl), KOHTPONb U3BNEYEHHbIX TPYD, COOTBETCTBYIOLUM
obpasom kBanuuuMpoBaHHas MeToaMKa HepaspyLlarollero KOHTPONs MpU MOHUTOPUHIE U KanubposaHHble
TEOPETUYECKU UNU NO pe3ynbTaTam UCMbITaHUA MOAENY ANs pacyeTa 3KCnnyaraumoHHOro cpoka CnyXobl.

13.3.4 KOHTpOnb U pEMOHT

13.3.4.1 O6wue ceegeHUs

[ns niobbix onepaunini KOHTPONA U/MNN peMOHTa cneayeT NpuBneKaTb TEXHUYECKU NepcoHan u3roTo-
BUTENS.

13.3.4.2 Tpyba MHOrocrnounHom CTpykTypbl 6e3 cBA3yoWnNX crnoes

13.3.4.2. 1 HesawmeHHoe apMmypoBaHue TpyObl MOXET NoaBeprHyTbCA UHTEHCUMBHOW KOPPO3UU NpU atMoc-
hepHOM BO3AEUCTBUMN B pe3ynbraTe NOBpeXAeHUs (BO3HUKLLEro, Hanpumep, B npolecce uasneyeHuns Tpyosl). MNo-
3TOMY PeKOMEHAYETCS HEMEANEHHO 3aluLLaTh Takue y4acTKy C UCNONb3oBaHUEM cneLuanbHbiX aHTUKOPPO3UOH-
HbIX CPEACTB U C MOMOLLBIO MOKPBITUS UX NTEHTON UNW 06BSA3KON, ECNU UX HENb3si Cpasy OTPEMOHTUPOBATb.

13.3.4.2.2 Tpy KOHTPONE BaXHO OLIEHUTb CTEMNEHb MMEILLENCH KOPPO3UM U BO3MOXHYIO KOPPO3UIo Ha
ydacTKax nospexaeHHoM HapyXHon obonouku, gonyckamllein noctynneHue soabl. Kopposns MOXeT yMeHb-
LWNTb HeCyLyo CMocOBHOCTb apMUPOBaHUS U HEraTUBHO MOBMUSITL Ha €ro NPOTUBOU3HOCHbIE XapaKTepu-
CTUKU. YyacTku TpyObl, rge BO Bpems npedlecTsytoleit akennyataumm Tpybbl pasmelanucb paspbiBHble
MeMBpaHbl, ABMATCA NPUMEPOM CeKUuUM TpyObl, rae MOXET MPOU3ONTU 3HAUUTENbHOE KOPPO3UOHHOE Mo-
BpexaeHue. [Ins oueHKU KPUTUYHOCTU NOBPEXAEHNS cregyeT NpoBecTu NpueMoYHble ucnbitaHmns (cm. 713.3.5)
W NOKarbHbI pacyer.
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13.3.4.2.3 [Ina ob6ecneyeHnss BO3IMOXHOCTU MOBTOPHOIO UCMNONb30BaHUS MOXET ObiTh LenecoobpasHbiM
oTpe3aTb KpUTUYECKOe NOoBpeXAEHNE Ha NOKanM3oBaHHOM yyacTKe U yCcTaHaBnMBaTb KOHLUEBbIE (DPUTUHM Ha
KOHUax ocTaslumxcs cekuuin. Ocoboe BHUMaHWe crieayeT yaensaTb CONpsPKeHU0 Mexay Tpyoon u aneMeHTom
YKECTKOCTU Ha uarmb/orpaHuumuTenem usruba, rae nosiBneHVe NoBpeEXAEHUA 1 KOppo3un Hanbonee BepPOSITHO.

13.3.4.2.4 [Ins peMOHTa HapyXHoW 0BONMoYKM UCMONb3YIOT KBanupuuMpoBaHHble npoueaypb! ¢ npusne-
YeHueM KsanuduUMpoBaHHOro nepcoHana. B kBanudukauuio peMOHTHbIX npoueayp BKMYaT UCTbITaHUA
ONSA NOATBEPXKASHNA XapaKTepucTuk Tpybbl. Cnegyet yuntbiBaTh AONTOBPEMEHHYO OECTPYKUMIO OTPEMOHTU-
poBaHHOro yyactka. B kauecTBe anbrepHaTuBbl PEMOHTY HapyXHOW obonouku MoxeT bbb Bonee yaoGHbIM
CHSAATME BCEro Crnos U NoBTOPHAsA 3KCTPY3USA HOBOW Hapy>KHO OBOMOYKM.

13.3.4.2.5 KoHueBble hUTUHIM crnefyeT noasepraTth AeTanbHOMY KOHTPOM. BaXHoO oueHnBaTb cCUcTeMy
KOPPO3UOHHOM 3aluTbl AnS BCeX KOMMOHEHTOB (KOpryc KoHUeBoro cutuHra, 6onTtel, ravku). Heobxogumo
NpoBepUTbL NOCaA0YHOE MECTO MOA NPOKNaAKy Ha COOTBETCTBUE NPOEKTHOMY CTaHaapTy Ansa Tpebyemon uu-
CTOTbl 06paboTkM NoBepXHOCTU. ECni NOBEepXHOCTL He oTBeYaeT TpeboBaHUSAM, TO CNEAYET NPUHATL peLLeHne
0 uenecoobpa3HoCTV NOBTOPHOM MPOTOYKM KaHaBKW Unu 3ameHbl donaHua. MNpu 3ameHe dnaHua, BO3MOXHO,
notpebyeTcs 3aMeHa KOHLEBOro huUTUHra, NOCKONbKY MOXET BbiTb HEBO3MOXHO NPUBapUTbL HOBbIM thnaHel,.
lMpepoxpaHuTensHyo apmaTtypy crnegyert ucnbitaTe U OTKanubpoBaTb UMK 3aMEHUTb.

13.3.4.2.6 Heo6xoauMo OLEHUTb AONTOBPEMEHHYIO AECTPYKUMNIO NNACTUKOBBIX KOMMOHEHTOB KOHLUEBbIX
dutuHros. OT nocTasLuyuka TpyObl cregyeT nonyyntb AaHHble 06 aKcnnyaTauMoHHOM Cpoke crnybbl coxpa-
HeHus TpebyeMbiX CBOMCTB CMOS U NPOKNagoK.

13.3.4.2.7 Ecnu KoHUEBble UTUHIUN YAANKIOTCS, TO KPEenneHne HOBbIX KOHUEBbIX (DUTUHIOB CreayeT Bbinos-
HSTb C UCMONb30BaHUEM NpoLEeaypb!, YyTBEPXKAEHHON NOCTaBLUMKOM TPYObl UNW APYrMM KOMNETEHTHLIM OpraHoM.

13.3.4.3 Tpyba MHOroCrnonHom CTPYKTYpbl CO CBA3YOLWUMU CIOSMU

13.3.4.3.1 B npouecce unu nocne u3snedyeHns HapyXHyto noBepxHocTb TpyObl crieayeT TwaTenbHO oun-
CTUTb 1 MPOKOHTPONMpPOBaTbH.

13.3.4.3.2 Ecnu nokpbiBatowuid criov Tpyobl MHOTOCIIONMHOM CTPYKTYPbl CO CBS3YOLMUMU CIIOSMU MO-
BpeXaeH (Hanpumep, B npoliecce n3sneyeHus Tpyodbl), TO MOXET BO3HUKHYTb MHTEHCUBHAs KOppo3us obHa-
YKEHHbIX YNPOUHSIOWUX Npsigei. NoaTomy pekoMeHAYETCA HEMEANEHHO 3aWMUTUTL TaKoW y4acToK C NpUMeHe-
HUEM aHTUKOPPO3UNOHHbBIX CPEACTB U NOKPbLITUS €70 BPEMEHHBIM HEMPOHULIAEMbIM CIOEM.

13.3.4.3.3 Cnegyet npoBepuTb Ha KOPPO3UKD BCE YYaCTKU C noBpexaeHueM nokpbitus. Kopposus mo-
)KET co34aTb UHTEHCUBHYIO AECTPYKUMIO hUNaMeHTHbIX MPOBOMOYHbIX KOPAOB, UCMOMb3yeMbIX B Tpybe MHoro-
CNOWHOWN CTPYKTYPbl CO CBA3YIOLWUMN CrosMu. [INs OUEHKN KPUTUYHOCTU NOBPEXAEHUS NPOBOAAT NpUEeMOY-
Hbl€ UCMbITaHUA U NTOKanbHbIA pacyer.

13.3.4.3.4 MoxeT 6bIThb LenecoobpasHbiM OTpes3aTbh KpUTUUYECKOE MOBPEXAEHUE Ha NOKanu3oBaHHOM
y4yacTKe U YCTaHOBUTb KOHLEBbIE (PUTUHIM Ha KOHLIAX OCTaBLUMXCS CeKuuii. HoBble KoHLUEeBbIe PUTUHIV crieqy-
€T yCTaHaBnuBaThb C NpuBNeYeHneM KsannuduumpoBaHHOro nepcoHana u ¢ Ucronb3oBaHueM Ksanubuumpo-
BaHHbIX Npoueayp. Tpybbl MHOrOCNOWHOM CTPYKTYPbl, CO CBA3YIOLLMMMU CNIOSIMU, CO BCTPOEHHBIMU KOHLIEBBIMU
UTUHIraM1, MOTYT UCMONb30BaTb BPEMEHHbIE PEMOHTHbIE KOHLEBblE (PUTUHIU, HO, KaK NPasuno, Takon tmn
Tpy® HE MOXET MOBTOPHO CTALMOHAPHO NMOACOEAUHSATHLCS.

13.3.4.3.5 [Insa Bcex BUAOB PEMOHTa HapPY>KHOro NOKPbITUA HEOBXOAUMO UCMOoNb3oBaTh KBanupuumpo-
BaHHble npoLieaypbl C NpUBNeYeHneEM KBanudpuLMpoBaHHoOro nepcoHana. B ksanudukayuio npouegypbl pe-
MOHTa BKIMIOYAIOT UCMbITaHWUS ANSA NOATBEPXKAEHUS XapaKTEpPUCTUK TpyObl. CneayeT yunTbiBaTb 4ONTOBpeMEH-
HY0 AeCTPYKLMIO OTPEMOHTUPOBAHHOIO yJYacTKa.

13.3.4.3.6 KoHueBble huUTUHIr1 cnegyeT noasepratb AeTanbHOMY KOHTpornto. HeobxoamMmo oueHnsatb
CUCTEMY KOPPO3MOHHOM 3aluTbl ANS BCEX KOMMOHEHTOB (KOpnyc KoHUeBoro utuHra, 6onthl, ramku). Cne-
[yeT NpoBepuTb NocagoyHoe MECTO NnoA NPOKMagKy Ha COOTBETCTBME NMPOEKTHOMY CTaHZapTy Ans Tpeby-
€MOl YuCTOTbl 06paboTkM noBepxHOCTU. Ecnn NoBepxHOCTb He oTBevyaeT TpeboBaHUAM, TO NPUHUMAIOT
peLleHue o uenecoobpasHOCTU NOBTOPHOM NPOTOYKM KaHaBKu Unu 3ameHbl onaxua. MNMpu 3ameHe dnaxya,
BO3MOXHO, NoTpebyeTcsi 3amMeHa KOHLEBOro uTUHra, NOCKOnbKY MOXeT BbiTb HEBO3MOXHO NPUBApPUTL HO-
BbI hnaHew,.

13.3.4.3.7 Heobxoanmo oUeHUTb LONTOBPEMEHHYI0 AECTPYKLUMIO MIAaCTUKOBbIX KOMMOHEHTOB KOHUEBbIX thu-
TuHros. OT nocTasLyuKa TpyObl cneayeT NonyynTb AaHHble 06 3KcnnyaTauMoHHOM Cpoke cny»K6bl CMON 1 NPOKNaAoK.

13.3.4.3.8 [Insa Tpy® MHOroCnonHon CTPYKTYpPbl, CO CBA3YOLWUMWN CNOSMU U BCTPOEHHBbIMU KOHLEBbIMU
UTUHramMm, HeobxoaMMO BU3YyanbHO MPOKOHTPONMPOBATL COMPSIKEHUE MEXAY BCTPOEHHbLIM HUNMENEM U BHY-
TPEHHUM CMIOeM C NMOMOLUbIO 3epkana unu Gopockona. CneayeT TWaTeNbHO OLUEHUTb KPUTUYHOCTL ntoboro
npu3Haka paccrnoeHus BHYTPEHHEro Cros, NIMHEMHOro cMeLLeHns (Npockanb3biBaHUs) MEXAY Hunnenem u
BHYTPEHHUM CMOEM UNu NPocaunBaHnsA HedTU Ha CONPSXKEHUN HUNNENSA U BHYTPEHHEro Cros.
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13.3.5 Tpeb6oBaHUA K UCTIbITAHUAM

13.3.5.1 lNocne nogrotoBku TpyObl K NOBTOPHOMY UCMOMNb30BaHUIO €€ CrneayeT NoaBeprHyTh 3aBOACKUM
ucnbiTaHUAM, ykasaHHbiM B [OCT P 59309 unu NOCT P 59306, unu cornacHo TpebosaHuam notpebutens
(TakvMMm, Kak ruapocTaTudeckoe UcnbiTaHue, UCTMbITaHue WabnoHamu UM KOHTPOrb LIENOCTHOCTU 3NeKTpuye-
ckou uenu). Cnegyet obecneynTb, YTOObI AaBneHne rmapocTaTuyecKoro UCnbiTaHUst COOTBETCTBOBaNo Tpebo-
BaHusaM FAT, usnoxeHHbim B TOCT P 59309. Ecnu aaBneHue UcnbITaHUs CHUKAETCS, TO NPOEKTHOe AaBneHue
cneayet ymeHblwuTb 4o 0,67 gaBneHus ucnbiTaHus.

13.3.5.2 [Ins xpaHeHUs nocne npoBeaeHUs UCNbITaHUSA Noa AaBfeHueM MoXeT notpebosBaTbes npo-
MbIBKa TpyObl U 3aLmTa ee oT koppoaun. [lonyckaeTca Ucnonb3osBaTh Apyrue METOAb! UCTIbITAHWUA U KOHTPONS
Ans obHapyxeHus gedekToB B Tpybe, Takmx Kak NoTeps Matepuana us-3a Kopposuu, TpeLnHbl Unu TeXHoNo-
rmyeckue gedeKkTbl B KOHCTPYKLMOHHbIX CrOsX.

13.3.5.3 lNpu noBTOpHOM YyKNagke v BBOAE B 3JKCNnyaTtauuioo cnegyeT yuuTbiBaTb peKkoMeHZauuu,
npuseaeHHble B 12.4 1 12.5.

14 MOHUTOPWUHT LernoCcTHOCTU U TeXHUYEeCKOro COCTOSAHUSA

14.1 O6wue cBeageHus

B pasgene 74 npvBoASRTCS pyKOBOASALUME YKa3aHWUA U pekoMeHAaUUU N0 MOHUTOPUHIY LENOCTHOCTU U TEXHU-
YEeCKOro COCTOSIHUS, BKITIoYas BO3MOXHbIe aedekTbl TpyObl, Ans rubkux Tpy6 MHOrOCNOMHON CTPYKTYpbI 6e3 CBA3YIO-
Wwmx cnoes. B uenom pasgen 74 He npUMeHUM K rubkum Tpybam MHOrOCIONHON CTPYKTYPbI CO CBSA3YIOLMMM CIIOAMU.

14.2 OCHOBHbI€ NPUHLUUNbI

14.2.1 NMpuHUMNbI KOHTPOMNA/MOHUTOPUHIa
14.2.1.1 Heobxoaumo paspaboTarb AeTanbHy NporpaMMy MOHUTOPUHIA LENOCTHOCTU U TEXHUYECKOTO
COCTOSIHUS!, OCHOBbIBASACh Ha OLIEHKE PeXUMOB pa3pyLUEeHUs, KOTOpbIM nogsepraeTcs rmbkas Tpyba, u pucka,
CBSI3@HHOTO C pa3pyLUEHNEM OT KaXK4Oro UCTOYHMKA.
14.2.1.2 Cucrtema MOHUTOPUHIa NPOEKTUPYETCS ANs 3KCnnyarauui B TeYeHUe pacyeTHOro NpombICro-
BOro cpoka cnyx6bl unu, ecnu byget HeobxoauMo, ANs YMEHbLUEHHOro nepuoga Ha ogHoM unu 6onee pai-
3epax, NpeaHasHayeHHbIX 4Ns AUHaMUYeckux YCrnoBui, Unu BelkKMaHbIX TpyBonposoaax Ans uccnegosartenb-
CKOro MnuM 3KcnnyaTauMoHHOro ucrnonb3osaHus. CnegyeT NONHOCTLIO pa3peLunTb 3TU BOMPOCHI U 3aBepLunTb
NPUHATME 3KCNNyaTauuoHHbIX MPUHUMMNOB A0 Hadyana npoekTuposaHus. MpuHUMNLI MOHUTOPUHIA U KOHTPONS
VAEHTUDULMPYIOT B UCXOAHbBIX YCIOBUSIX MPOEKTHOIO peLLUEHUS.
14.2.2 O6wme cBegeHus
O6bIYHO B NpOrpaMMy KOHTPOMSA U MOHUTOPUHra crneayeT BKoYaTb YCNOBUSA NPUMEHEHUSA TMOKON Tpy-
6bl 1 BcnomoraTenbHoro obopyaosaHus.
14.2.3 Uenun
Llensamu nporpammbl MOHUTOPUHIA LLEMOCTHOCTU U TEXHUYECKOrO COCTOSIHUA B NpoLecce 3Kennyarauum
cnegyet cynTaTh:
a) obHapykeHne BO3MOXHOW AeCTPYKUUM Ha JOCTATOYHO paHHel cTaguu Ans BO3MOXHOCTU NPUHATUS
BOCCTaHOBUTENbHbIX AENCTBUN U, Takum obpasom:
1) 3aWwmTy OT aBapuit UNU COKpaLLEeHNUs cpoka cnyXobl,
2) 3alnTy OT 3arps3HeHusi oKpyKaroLlen cpeabl,
3) npepoTepalleHe NpoCcToes,
4) MUHUMU3ALMUIO PUCKOB SKOHOMUYECKUX MOTEPb, BOZHUKAOLIMX NPU AECTPYKUMU CUCTEMbI MMOKMX
TpybonpoBoaoB MM NOBPEXAEHUN NMPOMbBICIOBOrO 060pyA0BaHUS;
b) coxpaHeHue NpUrogHoOCTU K UCMONb3OBAHMUIO MO Ha3HaAYEHWIO;
C) COOTBETCTBME HOPMaTUBHBIM TpeboBaHUAM;
d) obecneyeHre MOHUTOPUHIa TEXHOMOMMYECKUX NapaMeTPOB.
14.2.4 Pa3paboTka nporpaMMbl KOHTPONSi/MOHUTOPUHra
14.2.4.1 Heobxogumo naeHTUdULMpoBaTh BO3MOXHbIE PEXUMbl pa3pyLUeHUs AN KOHKPETHON KOHCTPYK-
UMK 1 yCrioBU NpuMeHeHUs rubkom TpyObl. Mpu oLeHKe BO3MOXHbBIX PEXUMOB paspyLUeHUs CnegyeT yunTbiBaTb
yHKUMOHaNbHbIE K 3KCNyaTaunoHHble TpeboBaHus, npeabsaBnsemMble K cucteme rubkux Tpyoonposoaos.
14.2.4.2 HeobxoquMmMo BbIMOMNHATL aHanu3 pUCKOB AN KONMUYECTBEHHOM OLUEHKM puUcKa, OTHOCSLLErocs
K K2XOOMY PEXUMY paspyLueHusi, 0BbIYHO B 3aBUCUMOCTU OT BEPOATHOCTU U NOCNEACTBUI paspyLieHus. Mpu
YCTaHOBMEHUWN CTpaTEMM KOHTPOMNSA Y MOHUTOPUHra criegyeT CBs3blBaTb CTeneHb TpebyeMoro MoHUTOpUHra
W KOHTPONS C PacCYUTaHHbIM YPOBHEM pUcKa.
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14.2.4.3 Vimeroumecs npsiMbie UnNu Henpsimbie MeTOAb! KOHTPONSA TpyObl/gocTyna K Tpybe cnegyeT oueHu-
BaTb MO WX NPUrOAHOCTU ANsi NPegyCMOTPEHHOro NPUMEHEHUs BbikngHoro Tpybonposoga unu paisepa. B KoH-
CTPYKUMM cUCTEMBI TMBKMX TPyBOoNpoBOAOB 1 COOTBETCTBYOLEM HAABOAHOM M NOABOAHOM oBopyaoBaHuu cne-
OyeT NpegycMOoTpeTb Hagnexalyne Mepbl 48 0bneryeHns MOHUTOpPUHra Tpyobl. B 3TOM OTHOLLEHWUM HaaBoAHbIe
Tpybonposoabl NPoeKTUPYIOT Anst obecneyeHns AoCTyna K BHYTPEHHUM UHCNEKUMOHHBIM MHCTPYMEHTaM.

14.2.4.4 TpeboBaHusa 6a3oBbIX UCCNEQOBaHUM YYUTLIBAKOT ANA KaXXA0ro MeToda, KOTopbi BblbupatoT
Kak YacTb Mporpammbl MOHUTOPUHIA LENMOCTHOCTU U TeXHUYEecKoro coctosHus. Cneayet obecneuntb noa-
roToBKy Ansa nioboro Takoro 6a3oBoro uccrnegosaHus nepes TeMm, kak BBecTu Tpyby B akcnnyarauuio, u peru-
CTpauuio crieayeT BbiNOMNHATL B TEYEHUE BCEro cpoka cnyXbbl cucTeMbl TMBKux Tpyo.

14.2.4.5 MOHUTOPUHT LLEeNOCTHOCTU CrneayeT HauMHaTh Ha 3aBoje C TUlaTenbHOM UHCNEeKUMX, KOHTPONS
KayecTBa U AOKYMEHTUPOBaHUA TEXHOMOMU U3roToBneHusi. Heobxogumo TwarenbHo NnaHupoBaTh onepauum
no yknagke Ansi npeaynpexaeHusi NoBpeXaeHUs oT cnycko-nogbemHoro obopygosaHus. Ocoboe BHUMaHue
[OMKHO yaenaTbca nepsoMy 6a3oBoMy BU3yanbHOMY KOHTPOMIO Mocne yKnagku Ans 4OKYMEeHTUPOBaHUSA Mu-
HUMarnbHbIX aHOManu Ny NOBPEXAEHUIN, KOTOPbIE MOTYT yKa3sbiBaTb Ha HeOBHapyeHHble Npobnembl U He-
obxoaumocTb Gonee YacToro MOHUTOPUHTa.

14.2.5 MNepecMoOTp NporpamMmbl KOHTPOSSA U MOHUTOPUHTIa

B TeyeHue cpoka cnyx6bl MPOMbICNIOBOV CUCTEMbI TMBKUX TPY6 nporpamMmy KOHTPOMS U MOHUTOPUHra
cnepyert noasepratb perynsipHoMy, AOKyMeHTanbHO ohopMneHHoMy nepecmoTpy. [Mpu aTom nepecmMoTpe no-
BTOPHO OLIEHUBAKOT METOAb! U NEPUOAUNYHOCTb NEPECMOTPA Ha OCHOBE Pe3ynbTaToB KOHTPOMSA UMM MOHUTO-
pVHra, onbiTa UCMOMb30BaHUA STOW UMW aHAaNOMYHbIX CUCTEM UMW SOMOMHUTENbBHBIX 3HAHUA O NOBEAEHUU
mbkux Tpy6. [JokyMeHTanbHO ocopMneHHble NPOTOKOMbI Npouecca nepecMoTpa Crneayer CoOXpaHsaTb B Te-
YeHue cpoka cny>bbl NPOMBICIIOBON CUCTEMbI UMK CpoKa cnyXbbl Kaxaon rmbkoi Tpybbl B NPOMbICIIOBOW
cucteme, ecnu Kakme-nubo Tpybbl UCNONb3YOTCA NMOBTOPHO.

14.3 PeXxuMbl pa3pyLleHUs1 U BO3MOXHble AedekTbl Tpyo

14.3.1 Pexum paspyLueHus rubkoi Tpybbl OnNncbIBAET OANH BO3MOXHbIN NpoLecce, Npu KOTopoM rmbkas
Tpy6a moxeT paspywumTbcs. OAMHOYHBIN PEXUM paspyLleHns obblYHO NpeacTasnseT nocrneaoBaTenbHOCTb
pa3BuUTUA AedeKToB TPYObl, KOTOPbIE MOTYT NPUBECTU K paspyLUeHuto TPyObl. MiaeHTUdMKaumo XxapakTepHbix
PEeXVMOB paspyLUeHUsi crieQyeT OCHOBbIBaTb Ha AETanbHOM 3HaHWUM NoBeaeHUs rmokon Tpyobl.

14.3.2 Tabnuupl 30—32 naeHTUULUPYIOT BO3MOXHbIE AedeKTbl, BNUALLME Ha LIeNOCTHOCTb CUCTEM
mbkux Tpy6. Kaxxabii fedhekT NpoHYMepoBaH, U yKasaHbl BO3MOXHaA NpUYMHa U NocneacTeus aToro gedpekra.

14.3.3 Tabnuubl 30 1 31 OTHOCATCSA K YCNOBUSAM NPUMEHEHUS pan3epa n rmbKux BblIKMAHbIX Tpybonposo-
[0B, COOTBETCTBEHHO OTAENbHO KnaccuduumpyoTes AedekTbl B Kaxaom crnoe Tpybbl. Tabnuuya 32 otHocutcs
K gedektam, CBA3aHHbIM C CUCTEMHBIMU KOMMOHEHTaMU U NPUHAANEXHOCTAMU TPyObl, NOBpEXAEHUE KOTO-
pbIX MOXET NOBMUATL HA TEXHUYECKOE COCTOSIHUE U LIeNOCTHOCTb caMol MbKo Tpy6Obi.

14.4 MeTtoabl MOHUTOPUHIa

14.4.1 B Tabnuue 33 nepeuncrieHbl CyLLeCTBYOW e METOAb!, AOCTYMNHbIE AN MOHUTOPUHIa rnbkux Tpyd
BO Bpemsi akcnnyartauuu. [1o HacTosiLero BpeMeHu Bu3yarnbHblii KOHTPOMb U Nepuoguyeckoe UcnbiTaHue Ha
Aasnexue 6binv Hanbonee pacnpocTpaHeHHbIMU hopMaMu MOHUTOPUHIA NpUY 3KCNNyaTauun, MCnonb3yembl-
MUV ANS AEMOHCTpaUUM COXpaHEHUS NPUrOAHOCTU K UCTMIONb30BaHUIO MO HA3HAYEHWUIO.

14.4.2 Hepaspywaowui KoHTponb Tpyb npu aKkcnnyaTtauum BknodyaeT B cedbsa TexHonorum ¢ otbopom
n 6e3 otbopa npob, KoTopbie GbinNv NOATBEPXKAEHbLI HA MPOMbICIIE U COOTBETCTBEHHO KBanuduumpoBaHbl Kak
MEeTOoAbl U3MEPEHUIA.

14.4.3 CtapeHue HeMeTannmMyecknx KOMNOHEHTOB U KOPPO3USt UM 3pO3nst MEeTanIMYeCcKnX KOMMNOHeH-
TOB MOryT NoABepraTbCsi MOHUTOPUHIY NyTEM YCTaHOBKM B NMOTOK KOPOTKUX UCMbITbIBAEMbIX TPYD UNu KYnoHoB,
pasMellaeMblix B KYNOHHbIX kKamepax ansa otbopa npob. B TeueHue cpoka cnyxbbl KOMNOHEHTa UCTbITbIBae-
MblIi MaTepuan MOXET U3BMeKaTbCA C 3a4aHHOW NePUOAUYHOCTLIO U NoABEpraTbCa paspyLuatolemy unm He-
paspyLuamLleMy KoHTponio. Ha pucyHke 38 nokasaHo U3BreKaeMoe XXeCTKOe pacronoXeHue UCMbITbiBaeMoun
TpyObl (NocrneposaTtenbHO WY NapannenbHo MOTOKY), KoTopasi UCMOoMb3YEeT HaTYpHYIO MOAENb BHYTPEHHUX
cnoes rmbkown Tpybbl. 3TO NO3BONAET BEHTUNMPOBATL ras Yepes NpefoxpaHUTENbHY O apmaTypy.

14.4.4 QnaneKTpuyeckoe 30HAMpPOBaHUE BHYTPEHHNX obonoyek, paboTarmolwmx nog AasneHuem, cnegy-
€T Ucnonb3oBaTh TOMNbKO NpU KBanuduKalumu ero Ans marepuana v guanasoHoB TeEMNepaTypbl U 4aBMNeHus,
NPYMEHUMBbIX K YyCNoBUAM aKcnnyatauuun. Ha pucyHke 39 cxemaTuyHO nNpeacTasneH MeTod U3MepeHus, npu-
MEHUMbI AN MOHUTOPUHIra HaABOAHbIX BHYTPEHHMUX 0Bonoyek Ha Aasnexue, paboTarwmx nog AaBneHneMm,
pasMeLLEeHHbIX Ha BEPXHUX CTPOEHUSX NnaTtdopm.
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14.4.5 Tpu MoHUTOpUHre auddy3nm rasos KonbLEBOro NpocTpaHcTea rubkon Tpybbl usmepsercs co-
cTaB rasa, oTbupaemoro yepes BEHTUNALNOHHYIO apMaTypy Ha KOHLUEBOM hUTUHre TpyObl, 06bIYHO B BEPXHEN
yacTu pavisepa. Llenbto sBnseTca ycTaHOBMEHVWE B3aMMOCBA3W pe3ynbraToB C NOTeHUManbHOW Koppo3nen
meTtannuuyeckux crnoes (Bknodan SSC u HIC) unu cteneHbio ctapeHns BHyTpeHHen obonoukn, paboTarowen
nog AaBrneHueM, YTo MOXeT obecneunTb paHHee npeaynpexaeHue o AeCTpyKUuun, Npu KOTOPOI MOXET ObiTb
HapyLleHa LenocTHOCTb TPyObl.

a) MNapannensHo b) MocnepoearensbHo

1 — ucnbiTbiBaeman Tpyba
2 HanpaeneHue noToka.

PucyHok 38 — Cxema BO3MOXHOMO pacronoXeHUsa UChbiTbiBaemoi TpyObl

1

s ||

3° 4 5

—
_E

7/

1 — UCTOMHUK NEPEMEHHOI0 ToKa; 2 — COBMECTUMbIN NEepCOHasibHbIN KOMNLIOTEP, 3 — MYNLTUMETP; 4 — MyNbLTUNIEKCOp; & — pacnpegenmTensHblii
wuT; 6 — uHTepdencHbIn BNoK; 7 — B3pbLIBOONACHaA 30Ha OTKPLITON nanybbl; 8 — 3o0HAMpyeman TpybHan BCTaBKa B aKCnnyarauuoHHOM NoToKe

a MyanMMETp AOJTKeH U3MepATb MHOYKTUBHOCTb, EMKOCTb U CONpPOoTUBNEHUe.

PMCYHOK 39 — Cxemarudeckoe npeacraeneHne HagesoA4HOMo AU3NeKTPUYeCcKoro 3oHaMpoBaHnAa U KOHTPONbHO-
Mamepmenbnoﬁ annapartypbl 4nA MOHUTOPUHIA TepMoniacTU4HOCTU
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14.4.6 MOHUTOPUHI Harpy3okK, AedopMaunmn 1 oKpyxarLlein cpeabl BKNIOYaeT MeToabl, KOTopble uamMe-
PSIIOT cneaytoulee:

- HaTskeHue Tpy6bi;

- nporuo;

- KpyyeHue;

- U3rub;

- COCTaB BHYTPEHHEro NpoaykKTa;

- BHYTPEHHEE AaBneHune u TeMneparypy;

- NepeMeLLeHUs CygHa U YCIOBUSA OKpY’KatoLLel cpeabi.

14.5 PekxomeHgauum

14.5.1 ObnacTb NpUMEHEHUA peKoMeH4aunmn

HecmoTpsi Ha To, YTO MeToAb! U NEPUOAUMHOCTL TPEOYEMOro MOHUTOPUHIA U KOHTPOMNSA peKOMeHAayeTcA
onpenensTb Ha OCHOBE pe3ynbraToB AOKYMEHTanbHO OPOPMMEHHOro aHanuM3a pUcKoB, Aanee npuBeaeHbl
HeKoTopble 06LMe KOMMEHTapUK MO CyLUECTBYIOLLMM U3MEPEHUSIM NPU KOHTPONE U MOHUTOPUHTE.

14.5.2 O6wwue pekomeHOauum

14.5.2.1 lNopBoAHbIM BU3YyarnbHbIA KOHTPOMb MOXET MPOBOAUTLCS C UCMONb3OBaHWEM BOAOMA30B UNU
ROV. lNogsoaHbii 1 HAaABOAHBLIM BU3yarbHbIA KOHTPOMb creayeT nepuoguyecku nposoauTb ANs BbiSBNEHUs
Hanuuus BUAMMOro NoBpeXaeHUs rbkux TpybonpoBoaoB OT aBapuii, AECTPYKUMM B Npolecce akcnnyatauum
Uy NoBpeXxaeHus Npu yknagke. Tam, rge BO3MOXHO, paii3epbl U BblkuaHble Tpybonposoabl HEO6X0AUMO KOH-
TPONUpoBaTb Mocne aBapunHbIX CUTyauun, KOTOpble MOV MPUBECTU K BO3MOXHbLIM NoBpeXaeHUaM. TpyOHble
CUCTEMbI CNeAyeT NOBTOPHO KOHTPOMMPOBATL NOCie PEMOHTHbBIX paboT ANsS NoATBEPXKAEHUS TOro, YTo Nobble
BUAbI peMOoHTa TPy©6 1 KOMMOHEHTOB UMY 3aMeHa BbIMNOMHEHbI Hagnexawmm obpasom. BusyanbHbii KOHTPOMb
TawKe cregyeT NpoBoAUTL B Cryyae NOBTOPHOrO COeAUHEHUS MOCTEe aBapuUHOIO UMK NaHoOBOro OTCOeANHEHUSA
Tpy6. BuayanbHbIf KOHTPOMb NPUMEHSIIOT ANS MAeHTUUKaUMK crieqyowmx BO3MOXHbIX Npobnem:

a) cTeneHu n Tuna obpacTaHMa MOPCKUMU OpraHusMamu;

b) obuei LeNOCTHOCTU U TEXHUYECKOTO COCTOSHUA TPYObI, BKNOUAA YTEYKY;

C) LUENOCTHOCTU U TEXHUYECKOro COCTOSHUSA Hapy>KHOW 060NM0YKM UK BHELUHEro kapkaca Tpyobl;

d) 3amMeTHbIX NPOAYKTOB paspyLUEHUs;

€) Hannuus pa3mbIBOB U OLIEHKU ANUHbI CBOBOAHBLIX NPONETOB;

f) TEXHUYECKOro COCTOAHUS KOHLEBbIX (PUTUHIOB;

g) TEXHUYECKOrO COCTOSIHUSA CUCTEMbI KaTOAHOM 3aLUUThI;

h) nro6oro naeHTMdULUPYEMOro NOBPEXAEHURA, UCKPUBMEHUS UNN AECTPYKLUWA;

i) no6oro naeHTUULMPYEMOro HapyLLEHUsI KOMMOHOBKU TPyObl U HapyLUeHUs unu noTepu Bcrnomora-
TenbHoro obopyaoBaHus;

j) B3aumogencTeua ¢ gpyrMmm noasoaHbIMU TEXHUYECKUMUN YCTPONCTBaMU;

K) netnu u peskune nepernbol.

14.5.2.2 [lechekTbl HEO6XO0AUMO AOKYMEHTaNbHO 0hOpMMSATL C TOYKU 3pEeHUs TUna, pasmepa, pacnoro-
XeHus (naeHTudukaumsa Tpybbl U reorpaduyeckme KoopanHaThl pacnonoXxeHus gedekTos), rmybuHbl 1 Bpe-
MeHu o6HapyxeHus. CneayeT oueHMBaTh BNUsSHUE AeDEKTOB Ha KOHCTPYKLUMOHHYIO LLeNOCTHOCTb UNU repme-
TUYHOCTb KOHCTPYKUUK. [lonyckaeTca Takke NpoBoauTb akycTudeckoe obcnegosaHue Ans naeHTudukauum
pacrnonoxeHus 3arnybneHHbIxX Tpy6 v rnybuHbl 3arnybnexus.

14.5.2.3 HapyXHyto noBepxHOCTb Tpyb criefyeT KOHTPONUMpoBaTh Ha Hanuvuue Haapesos, yrnyobneHun,
abpasnBHOro usHoca, BCNy4YnBaHui, MArkMe yyacTku, OTAeNeHne HapyXHou o6onouku unu nobble npusHaku
otaeneHust rmbkon Tpybbl OT KoHUEeBbIX hUTUHroB. JTobyio TeHaeHUUIo noaseLlueHHoro Tpybonposoaa obpa-
30BbIBaTb MNETNW TaKKe CregyeT oTMeyaTb, TakK KaK 3TO MOXET MPUBECTU K NEPEKPYUNBAHUIO NPU HATHKEHUW.
HesawmuieHHble NOBEPXHOCTU KOHLUEBBIX (OUTUHIOB KOHTPONMUPYIOT Ha Hanuuue TPeLuH WU MoBbILLEHHYO
Kopposuio. MeaneHHoe NPOHUKHOBEHUE XUMUYECKUX peareHToB Unu NpPoayKUmMm Yyepes BHyTPEeHHo o6omnou-
Ky, paboTaroLuyio nog AasneHueM, NepBoHaYanbHO MOXET BbiTb 0BHapYKeHO Mo MUrpaLumn NpoayKToB BAOMb
TpybonpoBoga 1 UX BbiAENEHUI0 Yepes ApeHaXKHY apMaTypy Ha KOHUEBOM DUTUHTE.

14.5.2.4 PacnonoxeHue Tpy6, BbiOpaHHbIX ANS U3MepeHUs, onpeaensioT B COOTBETCTBUM C XKECTKOCTbIO
3KCMNyaTaLMOHHbIX YCIOBUI C TOUKU 3PEHUS HarpyXeHusi, AedopmaLuim, BHYTPEHHUX U HapYKHbIX YCNOBUIA
OKpyXatoLlen cpeabl U TaMm, rAe BO3MOXHO NpsMoe U3MepeHue cekumm Tpybbl C UCMONb30BaHUEM HapYXKHbIX
WY BHYTPEHHUX HEepaspyLUaoLmMX MeToaoB KOHTpons. [na rubkux pansepos K ydacTkam KpUTUYECKOro npo-
€KTHOro HarpyxeHus (oauH unu 6onee) MOryT OTHOCUTLCS:
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- BEpXHee KOHLIeBOE coeaAvHEHUe ANnsi MOHUTOPUHIa HaTsXkeHus, nsrmba u npormba;

- OMOpHbIN By 4O UNK rnocne NoaBOAHOro Norpy)XeHus Ans obecneyeHns Tpebyemoro nsrmbda n Ucknio-
UYeHUs CKpyuuBaHus Tpybonposoaa;

- coevHeHMe pali3epa C OCHOBaHVWEM AN MOHUTOPUHIa TeMnepaTtypbl, u3ruba u gasneHus.

14.5.2.5 Ecnu npakTUYecku oCyLLeCcTBUMO, TO npeaycMaTpusatoT, YTobbl UcnbiThiBaeMble TpyObl noa-
Bepranucb BO3AENCTBUIO aHaNOrMYHbIX AasBneHun, HanpsXKeHun u ycnosun auddysmoHHoro nepeHoca, gak-
TUYECKU aencrTeytowmx B rubkon Tpyde. Npu MOHUTOPUHrE BO3LEUCTBUSA NMacToBoro drouaa Ha nonumep
vcnbiTbiBaeMyto Tpyby unu kamepy ansa otéopa npob criegyet pacnonarath B KOHLUe rmbkon Tpybbl, Gnwkai-
LWeM K YCTbiO CKBaXMHbl, @ Takke Heobxoaumo nogaepxusatb TeMnepaTypy UChbITbiBaeMol TpyObl, paBHyto
TeMmnepaType cekuuu rubkon TpyObl, GrivbkanLuen K yCTbio CKBaXUHbI. [1Na MOHUTOpUHra 3po3uu paguyc us-
mba ucnbiTbiBaeMon TpyObl NpeaycMaTpuBaloT MeHbLUe, YeM MUHUManbHbI paguyc usruba rubkon TpyObl
npwv aKcnnyarayuu.

14.5.3 Nepnogn4YHOCTb KOHTpONA

14.5.3.1 lNepuroguyHOCTb KOHTPONS cregyeT ycTaHaBnMBaTh C YYETOM PEXUMOB paspyLueHus Tpy6. MNpu
onpegeneHun NepuoauYHOCTY KOHTPOMS paccMaTpuBatoT crneayoume dakTopbl:

- NOCNEACTBUS pPa3spyLLUEHUsi MO OTHOLLEHUIO K YENOBEYECKOW KU3HU, UMYLLIECTBY U OKpYXKaroLLen cpeae;

- 3KCNyaTayuuoHHY KPUTUYHOCTD;

- CTeneHb UHHOBaLMM UK OTCYTCTBUE 3KCMNyaTaLUMOoHHOro onbiTa B aHanoruyHbIX yCrnosusXx;

- TPYOHbIV NPOAYKT W YCNOBUA 3KCNyaTauuu, Hanpumep aKCnnyarauuio B KUCIon cpeae, BbICOKoe AaB-
neHwue;

- TEKyLllee TEXHUYECKOE COCTOSIHUE, NPEeAbICTOPUIO KOHTPONS U aKCnnyaTauum Tpyobl.

14.5.3.2 B nporpamme KOHTpOIsi Heo6xoanMo onpenensaTh NepuoguyHOCTb BHELLHEro BU3YanbHOro KOH-
Tpons Ans rubkux Tpy6 v npegycMaTtpuBaTbh €ro BbINOMHEHWE HEMOCPEACTBEHHO Mocne npegnonaraemoro
noBpeXaeHUs, NOBTOPHOro COEANHEHUS UMK YKNaaKv U 4O 3acbiMNKu TPaHLIEW Uy NOACINaHNS rpyHTa.

Tabnuya 30 — BoamoxHble aedekTbl TPYS Npu cTaTUMECKUX YCNOBUAX NPUMEHEHUs

Homep

HOCTb

yMeHbLueHHbIﬁ KaHan

Cnow TpyObl pecexra Nedexr Mocnencreue BoamoxxHaa npuumnHa
Kapkac 1.1 OTBepcTue, wenb, | YMeHbLUeHHoe COompo- | a) 3po3usA OT BO3AEMCTBUA Necka;
A3BMHA UMW YTOHb- | TUBMEHWE CMATMIO U | b) wenesas, ToyeyHas unuM paBHOMepHas
WweHue yMeHblUeHHas  Hecy- | kopposus (u SSC/HIC);
was crnocobHOCTb Ha | €) 3KcnnyaTauus B Ype3MepHO KUCToN cpeae;
pacTspkeHue d) noepexaeHve BHYTPEHHUM CHapsaoM
1.2 Oedopmayus npu | JlokanbHoe ymeHblue- | a) M3bbITOYHbIN U3rub;
packpbiTu apmu- | Hue conpotueneHns | b) nabbiTouHoe HaTsXeHue npu usrube;
pytoLiero crnosi CMATUIO W Hecyllen | c) noBpexaeHne BHYTPEHHUM CHapAAoM
cnocobHocTu Ha pac-
TAXEeHUe
1.3 CmAaTue unu osanb- | 3abnoknpoBaHHbIl UnK | a) M3bbITOMHOE HaTAXEHUE;

b) n3bbiTouHoOE AaBneHune, BO3HMKLLES MEX-
Oy CrNosiMM B MHOrOCMOWHOM KOHCTPYKLUU
obonouyku Ha aaeneHve npu cbpoce gaene-
HUA B kaHane Tpybbl;

C) HapyxHoe n3bbiToMHOe aaBsreHune (Bo3-
MOXHO€e OTBEepCTUE B HapyXHou obonouke);
d) Gonblwas HayanbHaas oBanbHOCTb (Ae-
hEeKT N3roTOBNEHUA);

€) n3bbITouHoe HarpyxeHve unu aedgopma-
UuA Npu yknagke;

f) Gonbluoi paguanbHbIV 3a30p Mexay ap-
MupoBaHuemM, obecneymBaoLLMM CTONKOCTb
K QaBMneHuo, U BHYTPEHHeW obornoukon,
paboratowleit nog AasneHvem (aedekT ua-
roTOBNEHUR);

g) 6okoBol yaap unu ToMeYHbIn KOHTaKT
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lMpodomxeHue mabnuyps! 30
Cnow TpyOb! gzg;gexg a [edbekr Mocneacreve BoamoxHas npuumHa
BHyTpeHHsA 21 TpewwmHa unu oT- | YTeuka cpedbl B KONb- | @) OTBEpCTUE, Ny3blpb, BKMOMEHWE Unn Apy-
obonouka, BepcTue LeBOe MPOCTPaHCTBO, | roi gedeKT U3roToBNeHus;
pabotato- nivnu paspbiB Hapyx- | b) paspbie apmuposaHus, obecnednsatoLle-
was nog Hol oBornouku, Wunu | ro CTOMKOCTb K AaBNeHuio;
AasneHvem pa3spbiB TpyObl/yTedka | C) packpbiTie apMmupoBaHus, obecneuneato-
Lero CTOMKOCTb K AaBNeHuIo;
d) ctapeHnue (oxpynuyusaxue);
€) TeMnepartypa Bbille pacyeTHbIX yPOBHeN;
f) pedbekT Kapkaca;
g) AaBreHue Bbille pacyeTHbIX YPOBHEN;
h) noeBpexaexne cpegcTBoM OYMCTKM U Ana-
rHOCTUPOBaHUS;
i) TpelwmHooOpasoBaHMe OT OKpyxatoLuei
cpeab;
j) 3po3ua (TpyObl € rmagkvm NPOXoaHbIM Ka-
Harnom);
k) cocras npogykTa BbIXOAUT 3@ NPOEKTHble
npeaenbl
2.2 Paspbie PaspyLweHune Tpybbl a) n3rnb TpyObl (CTOpOHa HaTAXKEeHUS);
b) cmaTMe (yTeuka udepes HapyxHyw obo-
NOYKY, HU3KOE BHYTPEHHee AaBrneHune, CMs-
Thbi Kapkac);
C) CTapeHune u oxpynynsaHue;
d) paspyLueHve apmupoBanus, obecneunsa-
IOLLEro CTOMKOCTb K A@BMEHNIO
2.3 Cmatne Boccranasnueaemoe, | M36biTouHOe CHUXEHVE AaBNeHUs npogykKTa
HO nnacTuyeckoe Bbl- | UK M3BbITOYHOE BHELLHee AaBneHne OTHO-
TArMBaHue CUTENbHO BHYTPEHHEro AasneHus (oTcyT-
CTBME KapKaca Unu CMaTue Kapkaca)
24 OxpynunsaHue npu | YMeHblleHHas 3ana- | MiamMeHeHua cBoWcTB Marepuana (AecTpyk-
cTapeHum CTUYHOCTb W MOBbI- | UWA), BO3HMKaKOLME OT BO3aeUCTBUS cnionaa
LUEeHHan BOCMPUUMYK-
BOCTb K obpa3soBaHuio
TpewwH
2.5 M3bbiTouHaa nonsy- | BosamoxHoOCTb paspbl- | a) paborta npu gasneHum wunm
yecTb (3KCTpys3us) | Ba B BuAe OTBEPCTUS | TemnepaType BHe UX Npeaernos;
nonumepa B MeTan- | Unu TpeLnHbl b) HeHagnexalwmii BbiGop MaTepuana;
nUYecKuin cnom C) HeHaanexalas TonWMHa CTEHKN
2.6 Bcnyunsarue BosmMoxHOCTb pa3spbl- | a) BbicTpoe paspyLueHue npu paboTe ¢ gasne-
Ba B BWAe OTBEPCTMA | HMEM u/unu Temneparypoi BHE UX Npeaenos;
WNU TPeLUMHbI b) BbicTpoe paspylweHue npu HeHagnexa-
Lwewm Bbibope mMaTepuana
ApMupyto- 3.1 O6pbie OTAENbHbIX | YMEeHblUeHHas Hecy- | a) KOppo3us;
LM CNow, MNU  HeCcKOnbKMX | LWas cnocobHocTb KoH- | b) SSC;
obecneyu- NPOBOSOK CTpyKuuu, umm paspbis | c) HIC;
BaroLLMiA TpyObl (oT BHyTpeH- | d) u3bbiITOMHOE BHYTPEeHHEee AaBneHune;
CTOMKOCTb K Hero pAaBnexus), uUnu | e) paspyLueHve apMmupyroLlero crnos, pato-
AaBnexuo 3KCTpyaus/yTeuka obo- | TalolWero Ha pacTaxeHue/aybnupyioLlero

nouky, paboTaroLyen
noA AaeneHnem

apMmupyiollero cnos, obecneyusaioLLero
CTOMKOCTb K AaBneHuo (M3bbiTouyHoe HaTs-
XeHune/pgaeneHve),

f) packpbiTve apmupytoLLEero cnos;

g) AeheKT U3roToBNEeHUs (CBapku)
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Cnow TpyObl a’;&hge: N [edekr Mocneacreune BoamoxHaa npuunHa
Apmupyto- 3.2 PackpbiTe apmu- | YMeHbLleHHas He- | a) M3bbITOYHbIN U3rKb;
Lwuin cnow, pyroLLero cros cywiana crnocobHocTb | b) n3bbiTouHoe HaTAxeHue;
obecneyu- KOHCTPYKUUM Unu pas- | c) yaap;
BaroLmin pbiB Tpybbl (oT BHy- | d) paspylweHue apmupoBaHus, paboTawLle-
CTONKOCTb K TPEHHEro [aBneHus) | ro Ha pacTaxeHue, unu aybnupytoulero ap-
AaBnexHuio VNK 3KCTpy3usi/yTedka | MupoBaHusi, obecneymsaroLLlero CTOMKOCTb K
obornoukn, pabotat- | gaBneHuio;
e/t nog AaBneHveM | e) paguanbHoe cxxatue npu yknagke;
f) n3bbiTouHOE HaTAXEHUe NpK yKnagke
3.3 Cwmstue unu | YMeHblUeHHbI kaHan | a) bokoson yaap;
OBanbHOCTb b) ToueYHbI KOHTaKT;
c) n3bbiTouHOE HaTsxeHue (npu pabote);
d) paguanbHoe cxaTtue npu yknagke
3.4 Koppo3us PaspyweHve apmu- | a) akcnnyataumsa B KMcnou cpeae/kopposuns
poBaHua, obecneun- | B KONbLEBOM NPOCTPaHCTBE;
BaloLLero CTOMKOCTb K | b) noctynnexnue mopckoi Bogbl B KonbLe-
AasneHuo BOE NPOCTPaHCTBO
OyGnupyto- 4.1 O6pbie (OTAENbHbIX | YMeHbLUeHHas He- | a) Koppo3us;
LMiA apMupy- unuM BCex npoBo- | cywas cnocobHoctb | b) SSC;
HOLLUIA Criow, noK) KOHCTpYKUuK unm pas- | c) HIC
obecneyu- pbiB TpyObl (OT BHy- | d)M3BbITOYHOE BHYTPEHHEE AaBMNEHUE;
BaloLMi TPEHHEero AaeneHus) €) paspyLueHune apM1MpoBaHus, paboTarLe-
CTOMKOCTb K ro Ha pacraxeHue, unu gybnupytoLuero ap-
AaBneHuio MupoBaHusi, obecrneymBaroLLero CTOMKOCTb K
AaBnexuio;
f) pedbekT nsrotosnexus (ceapku)
4.2 OeanbHocTb YMeHbLUeHHbI kaHan | a) bokosoi yaap;
b) ToueYHbI KOHTaKT;
C) n3bbITOMHOE HaTAXKeHUe
4.3 ObpazoBaHve nyy- | HepaBHomepHana oc- | [lecbekT u3rotoeneHua
KOB HOBa apmupymroLiero
cnos, obecneyusato-
LLero CTOMKOCTb K gaB-
nNeHuto, paspyleHue
4.4 Kopposus PaspyweHve apmu- | a) akcnnyarauua B KMcnou cpeae/kopposns
poBaHus, obecrneuyn- | B KONMbLEBOM MPOCTPaHCTEE;
BaloLLero CTOMKOCTb K | b) noctynnexue mMopckoli Bogbl B Konble-
AaBneHuo BOE NPOCTPaHCTBO
Apmupyto- 5.1 O6pbiB HECKONbKMX | YMEHbLUEHHAR He- | a) koppo3us;
wue crnowm, NpPOBOMOK cywas cnocobHoctb | b) SSC;
pabortato- KOHCTpyKUMmM unu pas- | c) HIC;
Lwue Ha pac- pbiB Tpybbl (OT BHY- | d) M3BbITOUHOE HaTSKEHWE UMK BHYTPEeHHee
TAXEHue TPEHHero gasneHuns) Aaenexuve;
e) AedeKT U3roToBNeHUA (CBapku);
f) cnyyaiiHbIi yaap
52 Bblgaenueanue unu | YMeHblUeHHasa Hecy- | a) CKpydvBaHue;
obpasoBaHue nyu- | Was cnocobHocTb Ha | b) cxatve
KoB pacTaxeHue
5.3 Ob6pasoBaHue y3- | YMeHblueHHas Hecy- | a) 6okoBol yaap;

noe

was CrnocobHOCTb Ha
pacTsixeHne

b) ToueYHbI KOHTaKT;

c) netna B Tpybonposoge u3-3a fgedpekTa
KOHCTPYKUUM, W3TOTOBMNEHWA WNKU OLIMBKM
npu yknagke
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Cnow TpyOb! glzg;gexf o [edbekr Mocneacreue BoamoxHaa npuunHa
Apmupyto- 5.4 Koppozusa PaspbiB apmupoBaHua | a) akcnnyartauua B KUCNOW cpeae/Koppo3ns
Wwue crnowm, Ha pacTaxeHue B KONMbLEBOM NPOCTPaHCTBE;
paborato- b) nocTtynneHue mMopckoit Bogbl B KonbLe-
e Ha pac- BOE NPOCTPaHCTBO
TAXEHne
5:5 OGpbiB oTAEnbHOW | YMEHbLUEHHaA Hecy- | a) Kopposus;
NPOBOMOKM wan cnocobHocTb Ha | b) SSC;
pacTsKeHve c) HIC;
d) nepeHanpsxeHe apmMuposaHusa (M3bbiTou-
HOE HaTAXeHWe UNU BHyTPEHHee AaBnexue);
€) HeHagnexallui 3aXum 1N conpsxkeHue;
f) AedbekT nsrotoBnexus (ceapku);
g) cnyvaiHbii yoap
Wsonupyto- 74 PasnaenenHbiv cnoit | Hewapnexauyas a) pasgaBnvBaHue Npu yknagke;
LW cnon u3onauma b) HapyxHoe u3bbiTouHOE gaBneHue
7.2 [MpoHuKHoBEHME Henagnexauwas uso- | OTBepcTUe BO BHELLHel oborodke unu gpy-
BOAb!I BHYTPb CMoA | NAUMA roM HenpoHMLI@eMoM Crioe Mexay BHeLUHeW
060M04YKOI 1 N3ONMPYIOLLMM CITOEM
7.3 3acopenue Tpybbl | OtnoxeHue napadu- | HeHagnexalwas KOHCTPYKUWA
Ha
HapyxHasn 8.1 Oteepctue, pas- | MMoctynneHue  mop- | a) AehbeKT N3roToBNEHUS;
obonouka Ovp, paspbiB unK | ckoi Boabl (ecnu ge- | b) pasgup npu yknagke;
TpeLwmHa heKT CKBO3HOWN Yepe3 | C) TOYEYHbIV KOHTaKT, yaap unu cpesaxue;
CTEHKY) d) HeHagnexawun 3aXnum Unu ConpsKeHue;
€) HapacTaHue AaBneHUs B KOMbLEBOM Mpo-
CTpaHcTBe;
f) 3abnokupoBaHHan BEHTUNAUWOHHaA ap-
Marypa,
g) yTedka/oTBepcTUe BO BHYTpPeHHel obo-
nouke, pabotatLlel noa AaeneHneMm;
h) n3bbirouHbI M3rnb nnioc Hanuume agedekTa;
i) crapeHnue, Bo3geincTBME aTMOCKEPHbIX
ycnosui
(UV-paguayus)
HapyxHasn 8.2 MoctynneHve mop- | Kopposans  nposorok | OTBepcTue, pasgup, paspbis Unu TpeliuHa
obornoyka CKoW Boab! apmupoBaHus, obecne- | B Hapy»Hoit obonouke
YMBAIOLLEro CTOMKOCTb
K AasneHuo, unu ap-
MUpOBaHuA, pabotato-
LWero Ha pacTaxeHue
(ocobBeHHO 30Ha nepe-
MEHHOro CcMauuBaHus)
unu cmaTue (rnagkuin
npoxoaHou KaHan),
VN 3aBOOHEHHbIA U30-
NAUMOHHbBIV CnoMn
KoHueeoi 9.1 BbiTArmBaHve BHYy- | YTeuka cpedbl B KOnb- | a)noTeps TpeHus (aedopMalms kapkaca M T.n.);
PUTUHT TpeHHel obonoykn, | ueBoe MNpocTpaHCcTBo, | b) pasawvp;

paboraioweit nog
AaeneHuem

paspylieHve

c) ycagka obonoyku ns-3a LMKIM4Yeckoro
BO37AElCTBUA TeMnepaTtypbl;
d) nonsy4yectb
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pbiB apMupyloLero
cnos, paboratoLye-
ro Ha pacTsxeHue

CMBHOE BbITAMBaHUe
N paspylueHve Tpybbl
U YMEHbLUEHHan He-
cywasa cnocobHocTb

KOHCTPYKL UM

Cnow TpyObl A’;&h:(? " [edekr Mocneacreune BoamoxHaa npuumnHa
KoHuesoit 9.2 BbiTArvBanune npo- | PaspylieHue, paspbiB | a) o6pbiB NPOBONOK B KOHLEBOM (PUTUHTE;
OUTUHT BOMOK apMupoBa- | OT BHYTpPeHHero Aae- | b) paspylueHue 3nokcMaHoro marepuana
Hus, paboTtarowero | nexHus (akcnnyatayus B Kucnom cpege);
Ha pacTsxeHue C) paspylleHve 3MOoKCUAHOro martepuana
(BCe npoBonokK) (BblCOKOTEMMNEpPATYPHOE CTapeHue);
d) noteps TpeHus;
€) n3bbITOYHOE HaTAXeHne
9.3 Boirarueanve Ha- | [MocTynneHue Mopckoit | a)M3bbiTouHOe AaBneHue B KOMbLEBOM Npo-
pYy>xHol 06onoYkm Boabl (MMppocTartude- | CTPaHCTBe;
CKOe AaBnexue) b) nonsyyecTtb
9.4 BnokupoBka BeH- | Paspbis HapyXHoM | a) wnam;
TUNALMOHHOIN  ap- | obonouku OoT BHyTpeH- | b) obpacTanue Mopckumu opraHusamamu;
marypbl Hero AaeneHvs (ecnm | ¢) paspylieHue MexaHuama (kopposvs W
3TO0  npoucxoauT c€o | T.n.);
BCell BEHTMNALMOHHON | d) owmnbkm npoussoacTea
apmarypoit)
9.5 YTeuka Ha BeHTM- | BoamoxHOo nocTynne- | a) kopposus;
NAUMOHHOW apMa- | HMe Mopckoi Bogbl B | b) paspyweHue mMexaHusma (paspyllexuve
Type KOnbLeBOe MPOCTpaH- | YNMOTHEHUA U T. 4.)
cTBO
9.6 Boirarvueanve oT- | YMeHblUeHHas He- | a) obpbiB NPOBOMNOK B KOHLEBOM (DUTUHTE;
JenbHbiX apMupy- | cywaa cnocobHocTb | b) paspylueHue 3nokcuaHoro marepuana
IOWMX 3MEeMEHTOB | KOHCTPYKUUU (akcnnyatauus B Kucnoi cpege);
Ha pacTsXeHue C) paspylleHue S3MOKCUAHOro marepuana
(BbICOKOTEMMNEpaTYpPHOE CTapeHue);
d) noteps TpeHus;
e) n3bbIToYHOE HaTAXeHne
9.7 PaspyleHnve ynnot- | YTeuka cpefbl B konb- | a) owmbKM npousBoacTBa — HeadpdpeKTuB-
HUTENbHON CUCTEMbI | LieBOe NPOCTPaHCTBO, | HOe YNNOTHEHWe BHYTPeHHe obonoyku, pa-
(ynnoTHUTenbHble | BO3MOXHas Grnokupos- | GoTawLyel nog AaBneHneM;
Konbua u T.n.) Ka BEeHTUNAUMOHHON | b) HeHaanexalas KOHCTPYKUUS;
apmarypbl, BO3MOX- | C)U3bbITOYHOE BHYTPEHHEe AaBneHune;
Hbli pa3pblB Hapyx- | d)n3bbITOYHOE HaTSKEHNE UMK KpyYeHue;
HoW oBonoYkn OT BHy- | €) HeHagnexallas yknagka;
TpeHHero aasneHus u | f) n3bbiTOYHO HU3Kan TemMnepaTypa npoaykTa
yTedka Tpybbl (paspy-
LweHue)
9.8 TpewwHa unu paspoie | BoamoxHbI  paspble | @) Kopposus;
apmupylowero cnos, | Tpybbl oT  BHyTpel- | b) SSC;
obecneyusatwuwero | Hero paenewua unu | c) HIC;
CTOMKOCT K AaBsne- | yMeHblueHHas Hecy- | d) n3bbiTo4HOEe BHYTPEHHEE AaBneHue;
HUlo, UM aybnupyto- | Was cnocobHocTb Ha | ) paspylueHue apmypytoLero crnos, pabo-
Lero apmupyiolero | aaenexve Tawlero Ha pacTsxeHne (U3bbiToyHoe Ha-
crios, obecneunsa- TAXEHWEe NN BHYTPEHHee AaBnexne)
IOLEero CTOMKOCTb K
AaBnexunio
9.9 TpewwmHa wnu pas- | BoamoxxHoe nporpec- | a) Kopposus;

b) SSC;

c) HIC;

d) n3bbITOMHOE BHYTPEHHEE AaBnexune;

e) paspylueHue apmupytoLlero cnos, pabo-
TawLero Ha pacTtaxeHue (M3bbiToyHoe Ha-
TAXEHWEe UNW BHYTPEHHee AaBneHue)
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Cnow TpyObl nlzg;gexlr) o [edekr Mocneagcreue BoamoxHaAa npuunHa
KoHuesoi 9.10 PaspylweHne «koH- | Paspble OT BHYTpeH- | a)u3bbITOYHOE BHYTPEHHEe AaBneHue;
PUTUHr CTPYKUMM Kopnyca | Hero pasneHus/kata- | b) HeageksaTHas KOHCTPYKUUS;
KOHLEBOro hutuH- | cTpocbudeckoe paspy- | c) u3bbiTouHblE pacTAarvBaroLme unu KpyTa-
ra wnu chnaHua LeHne TpyObl LMe HarpysKku;
d) rugpocratnyeckoe cCMATUE;
©) Koppo3us/XUMUYecKas AecTpyKUus;
f) xpynkuit paspbis;
g) yctanoctb
9.1 PacTtpeckuBaHue | PaspbiB OT BHyTpeH- | YcTanocTb M3-3a UMKIMYMECKOro Bo3gew-
obonouky, paborta- | Hero AaBneHus/KaTa- | CTBUA TEPMUYECKUX HANPSKEHUN
loweit nog gaene- | ctpoduyeckoe paspy-
HUem LweHue Tpybbl

Tabnuya 31— BoamoxHble AedekTbl TPYO Npy AMHaMUYECKUX YCIOBUAX NMPUMEHEHUA

Cnow Tpyobl a:g:g?(?a [edexr Mocneacreve BoamoxHas npuumHa
Kapkac 1.1—1.3 | Kak B Tabnuuye 30 | Kak B Tabnuue 30 gna | Kak B Tabnuye 30 gnsa cratudeckux yc-
ANs CTaTUYeCKMX yc- | CTaTUYeckuX YCroBuiA | NOBUIA NPUMEHEHUS
TNOBUIA NPUMEHEHUS | NPUMEHEeHUs
14 KonbueBoe pacTpe- | YMeHblueHHOE CONpoTUB- | @) yCTanocTb NMKC Wenesas, NUTTUHIO-
cKuBaHue/u3Hoc NeHue CMATUIO W YMeHb- | Bas UMM CNMoLIHas Koppo3us;
LIeHHanA Hecylas cnocob- | b)M3Hoc unu Tperne kapkac-no-kapkacy
HOCTb Ha pacTsxeHue unu
paspbie obonouku, pabo-
TawLLe Noa AasneHnem
BHyTpeHHsas | 2.1—2.6 | Kak B Tabnuue 30 | Kak B Tabnuue 30 gna | Kak B Tabnuye 30 gnA cratuyeckux yc-
oBornouka, ANA CTaTUYecKMX yc- | CTaTMyeckux YCroBui | NOBUIA NPUMEHEHUS
paboTalouias TNOBUI NPUMEHEHNA | NPUMEHEHUA
::2:“"9' 27 Paspbie PaspylweHue Tpybbl YcranocTHoe pacTpeckusaHune
2.8 MsHoc/Bbiceyku Her  HexenatenbHoro | a) abpasuBHbI U3HOC MeXAYy BHYTPeH-
nocneacTeus, obpaso- | Heli obonoukoid, paboTtatolleit nog aas-
BaHWA TPelWHbl WK | NeHueM, 1 KapKacom;
OTBEpPCTUA BO BHYTpeH- | b) abpasnBHbIiil U3HOC Mexay BHYTPEHHeN
Hel obonouke, paboTta- | obonoukon, pabortatolleit nog AaeneHU-
oWei noa AasieHemM | eM, 1 apMUpYIoLWWM CNoeM Ha AaBneHue
Apmupyto- 3.1—34 | Kak B Tabnuue 30 | Kak B Tabnuue 30 gns | Kak B Tabnuye 30 ans cratudeckux yc-
L1 cnom, AN CTaTUYecKMX yc- | cTaTMYeckux YCroBui | NOBUN NPUMEHEeHUS
obecneyu- TNOBUIN NPUMEHEHUSA | NPUMEHEeHUs
BaroLmin
CTOMKOCTb K
AaBnexHuo
35 O6pblB  OTAENbHOWM | YMeHblUEHHasn Hecylas | a) U3HOC Mexay NpoBoriokamu;
unm HecKomnbkMX | crnocoBbHocTb KOHCTPYK- | b) u3HOC oT KoHTakTa ¢ gybnupyrowmm
NpPOBOMOK yum, paspbiB Tpybbl (0T | cnoem, obecneynBaioM CTOMKOCTb K
BHYTPEHHEro AaBneHus) | AaBneHuo;
WM 3KCTpy3us/yTey- | c) pacTpeckvBaHve BOOMb NMPOBOMOKK;
Ka 4yepe3 BHYTPeHHIol | d) ycTanocTHoe paspylueHue;
oBornouky, paboTtatowyto | e) gedekT cBapku
nog AasrieHvem
3.6 TpewwmHa npogonb- | BoamMoxHo yanuHeHue | W3Hoc Mexay npoBonokamu U MecTHas
HOW NpPOBOMOKK A0 KPUTMYECKOTO pas- | KOHUEHTPpauus HanpsxeHui
Mepa aedekTta
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Cnow TpyObl A';g::}i?a [edekr Mocneacreune BoamoxHasa npuunHa
OyGnupyto- 41—4.4 | Kak B Tabnuue 30 | Kak B Tabnuue 30 ans | Kak B Tabnuue 30 ana cratudeckux yc-
L1t apMupy- ANs CTaTUYEeCKUX YC- | CTaTUYeCKMX  YCNOBUIA | NOBUIA NPUMEHEHUs
oL Crow, NOBUM NPUMEHEHUR | NPUMEHEHUs
obecneun- =
BaloLWyit 45 Obpbie  oTaenbHON | YMeHblUeHHan Hecylwas | a) M3HOC OT KOHTaKTa C apMupyrowvm
CTONKOCTb K unm HEeCKOMbKMUX | CNOCOBHOCTb KOHCTPYK- | crnoem, obecneynsatolmm CTOMKOCTb K
[aBneHto NpOBONOK Uum unu paspbie Tpybbl | AaBneHuio;

(oT BHyTpeHHero gaene- | b) yctanoctHoe paspylieHve
HUA)
Apmupyto- 5.1—5.5 | Kak B Tabnuue 30 | Kak B Tabnuue 30 ana | Kak B Tabnuue 30 ana cratuyeckux yc-
wue crom, ONs CTaTUYEeCKMX YC- | CTaTUYeCKMX  YCNoBUWA | NIOBUIA NPUMEHEHUS
paboratowme TIOBUIN NPUMEHEHUS | NPUMEHeHUS
Ha pacTsxe-
HUe 5.6 O6pblB HecKkonbkuX | YMeHblUeHHas  Hecy- | a)M3HOC MeXay apMupYyOLLMMU CIIOAMU
NpOBONOK was cnocobHOCTb KOH- | (3a30p B NPOTUBOU3HOCHOM crioe, note-
CTPYKUMM WNW paspbiB | pA cMasoqHOro Macna);
TpyObl (OT BHYTpeHHero | b) yctanocTb npu ppeTTUHr-Koppo3uK;
AaBneHus) C) ycTanocTHoe paspyLueHue no TpeLm-
He unu Hagpesy;
d) yctanocTHoe paspyluieHune
5.7 O6pble  OoTAEnbHOM | YMEeHbLUeHHass  Hecy- | a)M3HOC MeXay apMupy LMK CIIOAMU
NpOBOMOKM Wwas crnocobHoCcTb KOH- | (3a3op B NMPOTMBOM3HOCHOM crioe, note-
CTPYKUMM WNW paspbiB | PA CMa3oqHOro Macna);
Tpy6b! (OT BHyTpeHHero | b) ycTtanocTb npv hpeTTUHI-KOPPO3uK;
AaBneHus) C) ycTanocTHoe paspyLieHue no TpeLyy-
He unu Hagpeay;
d) yctanocTHoe paspyLlieHue
MpoTtuBouns- 6.1 M3Hoc, pacTtpecku- | PaguanbHbivi KOHTAKT ap- | @) OTHOCUTENbHOE NepeMeLLeHne Mex-
HOCHbIN croi BaHue MUPYIOLLIUX CMOEB, U3HOC | Ay CrosAMY;
b) Temnepartypa v cpega KonbLeBOro
NPOCTPaHCTBa;
C) fedeKT U3roToBMEHUA
MpoTtuBouns- 6.2 O6pasoBanue ny4y- | PaguanbHbii KOHTakT ap- | [edekT usrotoneHus
HOCHbII CroW KOB MUPYIOLLMX CIIOEeB, U3HOC
Uaonauyuon- | 7.1—7.3 | Kak B Tabnmuye 30 | Kak B Tabnuue 30 gna | Kak B Tabnuye 30 gna cratuydeckux yc-
Hbli1 Crnoi ANs CTaTUYECKUX yc- | CTaTMYeCcKMX YCNoBUW | NIOBUI NMPUMEHEHUS
NOBUIA NPUMEHEHUA NPUMEHeHUA
HapyxHbiit 8.1—8.2 | Kak B Tabrmue 30 | Kak B Tabnuue 30 ans | Kak B Tabnuue 30 ana cratuyeckux yc-
cnow ANs CTaTUYECKUX yc- | CTaTMYecKMxX YCNoBWW | NIOBUI NPUMEHEHUS
TNOBUIA NPUMEHEHUA NPUMeHeHUA
8.3 WsHoc, pasgup BoamoxeH paspblB u3- | AGpa3uBHbI KOHTaKT C MOPCKUM AHOM,
3a JjaBneHua KonbLeso- | Apyrumu Tpybonposogamm unu nosepx-
ro NPoOCTpaHcTBa, BO3- | HOCTSMM
MOXHO  obpasoBaHue
OTBEPCTUA M3-3a W3HO-
ca Unn ycKopeHHas Kop-
po3vs  MeTannuMyeckux
apMupyoLLMX croes
KoHueBoi 9.1—9.11| Kak B Tabnuuye 30 | Kak B Tabnuue 30 gna | BoitAruBanue obGonoudku, pabotaroleit
OUTUHI ANs cTaTUYecKUx yc- | cTaTMyeckux YCroBui | NoA AaBneHUeM, U pacTpeckusaHue us-
TOBUI NPUMEHEHUA NPUMeHeHUA 3a cobCTBEHHOro Beca Crosi U UHepLMn
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Tabnuya 32 — BoamoxHble gedekTbl TPY6 Npu cTaTUYEcKnx 1 AUHAMUYECKUX YCIIOBUAX NPUMEHEHUsA

Homep

BYyYecTb

narnb TpyObl, M3BbITOY-
HOE HaTAXXeHWe UNn KOH-
TaKkT C MOPCKUM [OHOM
(abpasvBHbiv U3HOC,
cxaTue, n3bbITOYHbIN 13-
b unu ygap) Ha yyacr-
Ke uarnba Tpybonposoaa

Cnow Tpy6bl pecbera [edekT Mocnepncreve BoamoxHasa npuunHa
Yerpoiictea 10.1 TpelmHa B anemeH- | Bo3amoxeH W3BLITOYHBIA | @) yCTanocTb 3aneMeHTa XeCTKOCTH;
orpaHuve- Te XEeCTKOCTU 13rué Tpy6bi b) n3bbITOUHBI M3rMb anemeHTa XecT-
HUA narmba KOCTU;

(3nemeHTbI C) AecTpyKuua matepuana
ECTKOCTU U v
10.2 Paspbie anemeHTa | BoamoxeH u3BbITOYHbIM | @) ycTanocTb aneMeHTa XeCTKOCTH;
pacTpy6bi) . ¢
XKECTKOCTHU 13ru6 TpyGbl unu pasaup | b) n3bbiTo4HbI M3rMG 3NeMeHTa XeCTKOCTH;
BHelLHel obonouku c) abpa3vBHbIli U3HOC UNK yaapHoe no-
BpexaeHue;
d) aecTpykuua matepuana
10.3 PaspyweHune onop- | BoamoxeH u30bITOYHDBIA | @) M3OLITOYHbIN U3rMb y anemMeHTa XecT-
HOM  KOHCTPYKUMM | M3rub TpyGbl unu pasaup | KOCTU U neperpy3aka o6BA3ku unu onopbl;
3MeMeHTa >XeCcTKO- | BHeluHew obonouku b) yaapHoe noepexgeHue;
cTH C) KOHCTPYKUMOHHAs YCTanocTb KOH-
CTPYKUWM Onopbl U o6BA3KkM
104 Oedopmauma pac- | UsbbitouHbii u3rnb Tpy- | @) owubka B KOHCTpyKUuuu pacTpyba
Tpyba unu HeHag- | Gbl VNN U3rOTORMEHUM;
nexavyuin pasmep b) n3bbiTOUHbI M3rM6 TpyObl BOKPYr
pacTpyba;
C) yAapHoe nospexaeHue pactpyba;
d) «koHUeBas 3agenka» Tpyobl
10.5 Henapnexalee U3bbiTouHbIN U3rMb Tpy- | a) HeHagnexallas KOHCTPYKUMS U He-
yHKUMOHUpOBaHUe | Obl HaaeXHOCTb KOHCTPYKUMM (XKECTKOCTb B
3reMeHTa XeCcTKOCTH 3aBMCMMOCTM OT Temnepartypbl);
b) HeHagnexallee usrotosneHve (oTeep-
aenwve PU)
Orpanuyure- 1.1 HapyweHue 6noku- | BoamoxeH W36bITOMHbIN | @) n3bbiToYHbIN U3rnb B Tpybe;
nv usruba poBku n3rmé Tpy6bl b) nedekTHbIi  UNKM  NOBPEXAEHHbIN
orpaHuyuTenb
11.2 Hapywerue nono- | BoamoxeH M36bITOMHbIN | @) HEHagnexallee 3akpennexHue orpa-
KeHus narunb Tpy6bl HuuuTenA (orpaHuymnTenei) narnba;
b) yaap vnu abpasueHbIi u3HoC
1.3 MoTepa orpaHuyu- | Bo3amoxeH u30bITOUHbIM | @) HeHagnexawuii XxomyT(bl) unu no-
Tena (orpaHuuyuTe- | U3rnb TpyLhbl BPEeXAEHHbIN XOMYT(bl);
neit) nsrnba b) noBpexgeHnue ot abpasnmBHOro U3Ho-
ca unu ygapa
Moaynu 121 HapyweHue nono- | Bo3amoxHbl 13BbiTOUHbIM | @) AedbeKTHble Mogynu nnaBy4ecTy;
nnasy4yecTu XEeHUA n3rmbé Tpybbi, M3bbiTou- | b) noBpexaeHue oT abpasnBHOro M3Ho-
HOe HaTsXeHue Unu pas- | ca unu yaapa;
AVp HapyxHou obonoykn | ¢) HeHagnexawmin xomyT(bl) unu no-
BPEXAEHHbIN XOMYT(bl)
12.2 Motepst unu paspy- | BoamoxHbl u3bbITOYHBIV | @) HeHagnexawuin xomyT(bl) unu mno-
weHue moayns (Mo- | uarub Tpybbl, M30bITOM- | BpeXAEHHbIN XOMYT(bl);
Aynew) nnaey4yecTu | Hoe HaTsXeHue unm pas- | b) nospexaeHue or abpasmBHOro U3Ho-
OVp HapyXHoi obonoykn | ca unu ygapa
123 YMeHblieHHas nna- | BoamoxHbl u3bbiTOYHbIV | @) AedeKTHble Mogynu NnaByyecTy;

b) noBpexgeHnue ot abpasnmBHOro U3Ho-
ca unv ygapa;

C) HeHagnexawmin xomyt(bl) unu no-
BPEXAEHHbIN XOMYT(bl);

d) rugpocTaTuyeckoe cxarve, Bogono-
rroleHne unu nonsy4yecTb
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lMpodomkxeHue mabnuyb 32
Cnow Tpybb! HoMOop [edekT Mocnepcreuve BoamoxHas npuumHa
pedexTa
MoasoaHble 13.1 HapyweHue nono- | BosmoxHbl  M30bITOuHbIN | @) AedbeKTHbIl Byi;
byun XKeHns 13rnb Tpybbl unu n3bbiroy- | b) abpasmBHbI M3HOC, yAapHoe Mo-
HOe HaTsKeHWe, paspylle- | BpexaeHMe OT ynaswero obbekTa,
HVe apMUpYILLMX Cnoes, | yAap opyavs Tpanosoro noea;
obecneunBarliMx  CTOM- | C) HeHaanexawmin xomyT(bl) unu no-
KOCTb K AaBMEHMUIO UNK pa- | BpeXAeHHbI XomyT(bl)
BoTaioLuX Ha pacTsKeHue
13.2 MoTeps Gys BepoATHbl M30bITOYHbIN | @) HEeQOCTaTOYHbIA 3anac MpPOYHOCTU
n3rmb Tpydbl unm m3bbl- | 06BA3KKM U AKOPeW;
TOYHOE HaTAXeHue, pas- | b) noBpexaeHne HaTAXHbIX CBA3eN Unu
pyweHnue apmupytowmx | Bys oT ynaswero obwekTa, yaap opy-
cnoes, obecneuynBato- | AMA TPanoBoro foea;
LMX CTOMKOCTb K Aa@Bne- | C) YCTanocTb HaTAXHbIX CBA3eW wunu
HUKO unm paboTalowmx | KpenneHwui;
Ha pacTsXeHue d) satonnexue 6ys;
e) paspyLeHnve matepuana 6ysa
13.3 YMeHblUeHHas nna- | BoamoxHbl 13bbiTouHbIM | a) AedeKTHbIN Byi;
ByYecTb n3rné Tpyobl unm u3bbl- | b) abpasnBHoe UNM yaapHOE NMOBPEXAEHNE;
TOYHOE HaTAXeHue, pas- | C) HeHagnexalyne unu NoBpeXaeHHble
pyleHWe apMUpYIOLWMX | XOMYTbI;
cnoee, obecneuusato- | d) 3aTonneHue bys;
LWMX CTOMKOCTb K AaBne- | e) AecTpyKkuua matepuana bys;
HUO unm pabotarowmx | f) rugpocratuyeckoe cxatue, Bogono-
Ha pacTsxeHue MOLLeHMe U Non3sy4yecTb
XomyTbl 14.1 Pa3spbis Motepa mogyna nnasy- | a) AedeKTHbIN Oyif;
yecTu unu orpaHuumTens | b) abpasveBHoe unu yaapHoe nospex-
nasrnba. lNMpockanb3sbisa- | geHue;
HWe Wnu nepeMelleHue | C) BogopoaHoe oxpynuyusaHue GonTos
payizepa Ha NOABOAHOM | NpW aHOQHOW 3aluTe;
bye d) maTtepuanbl HeAOCTaTOYHO CTOMKUE
K MOpcKon Boge, ucnonb3yembie 6e3
aHogHoM 3aWwmThl
14.2 Moepexaexue YMeHblUeHHan yaepxu- | ABpasuBHOe WNM yaapHoe nospexae-
BawLan crnocobHocTb Hue
14.3 Oectpykuums BosamorxeH paspbis CrapeHune wnu nonsy4yectb nnacrtvka
WY KOPPO3Usi MeTannM4yeckoro xomyTa
OcHoBaHuA 15.1 MoBpexaenne coe- | BoamoxHbl noBpexaeHue | YaapHoe MNoBpexaeHue OT ynasllero
pavisepa AVHEHWA C pan3epoM | KOHLeBoro utuHra unu | obbekTa, nnasyyero SKops Unu opyaus
yTeuyka Ha CoefiMHeHUN Tpanosoro noea
15.2 CwmeueHune Bo3amoxHbl M36bITOUHbIN | YAapHOe noBpexaeHue OT ynasuiero
narnb Tpyobl Mnm m3bbl- | obbekTa, NnaByyero SKOPA UMK opyans
TOYHOE HaTsXeHue Tpanosoro fnosa
OnopHble 16.1 Pasperynuposka Bo3amoxHbl 130bITOMHbIN | HeHagnexawuii unu noBpeXAeHHbIV
KOHCTPYKL MU pavizepos n3rmb Tpybbl, M3bbITOY- | XOMYT(bl)
pavisepa HOE HaTAXeHue unu pas-
AVp Hapy)xHow obonouku
16.2 PaspyweHne KoH- | Bo3aMOXHbl M3ObLITOMHBIN | @) Harpy3ku NpPeBbILAT MPOEKTHble
CTPyKUMM unu cme- | u3rmb TpyObl, M3BbITOM- | 3HaYeHus;
LeHMe camoil Onop- | Hoe HaTAXeHue unu pas- | b) HeHagnexauue KOHCTPYKUMS wunu
HOW KOHCTPYKLMKU AVP Hapy»HoV 06ONOYKN | U3rOTOBNEHME;
C) yaapHoe nospexaeHue oT ynasLiero
obbekTa, NnaByyYero ASKOpPs U opyaus
Tpanoeoro nosa
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Cnow Tpybbl £$:}i$a [edekT Mocneacreue BoamoxHana npuunHa
KatogHas 171 Hapywexue KatogHaa s3awuta B He- | a) yaapHoe noBpexaeHue oT ynasLiero
3awmTa paboyem cocTosHuM ¢ pu- | 0BbekTa, NnaBy4ero AKOPS UK opyauA
CKOM CUIbHOM KOPPO3WM | TpanoBoro foea;
b) pa3spyweHue kpennexns
1.2 Paspbie B anekTpu- | KatogHas 3awmrta B He- | a) HeHaanexallee Ka4yecTBO U3TOTOBNEHWS;
Yyeckon uenu pabouyem cocTosHUM € pu- | b) yaapHoe nospexgeHue oT ynasLuero
CKOM CUNbHOI KOpPO3uM obbeKkTa unu opyaus Tpanoeoro noea
173 BbipaboTka aHoga KatogHas sawmrta B He- | PacxopgoBaHue aHoga npesbiliaeT npo-
paboyeM COCTORHUM C pU- | EKTHble NPeAnoNoXeHUs
CKOM CUIbHOW KOpPpPOo3un
MoacTtunato- 18.1 Hapywerue CsobopHble npornetsl, BO3- | @) M30bITOMHbIN NOAbEM U3-3a Nepeme-
wue  crnou MOX€EH U30bITOMHBIV M3TUB, | LeHUA palisepa;
VN MeLUKku ¢ UK HenpeaycMoTpeHHoe | b) u3bbiTOYHbIVM NogbEM UMK FOPU3OH-
neckom B3auMopeicTame, N | TanbHoe nepemelleHve us-3a cnydan-
abpasuBHbIA U3HOC HOro HarpyxeHus
HacbinHas 19.1 MoTeps nokpbliTMs BoamoxHbl cBobogHble | MocTeneHHoe nogbeMHoe nepemelue-
nopoga wunu nponetbl TpyObl U M3bbl- | HUE TPYGbl K NOBEPXHOCTU
3acbinka TOYHbIN M3rnb, BO3Oen-
TpaHLeun CTBME OpyaAus TPanoBoro
noea unu gpyroe yaap-
HOe nospexaeHue
Pacnonoxe- 20.1 ObpatHbiii  BbiIr6 | BoamoxHbl M30bITOYHbIN | @) oceBoe cxatve (yanuHeHwe us-3a
Hue rnbkom WK nonsyvecTb 3a- | M3rMG M MecTHoe pac- | BO3[ENCTBUA Temnepatypbl /vnu aae-
TpyObl rny6neHHol TpyObl | KpbiITUE  apMUMpOBaHUA, | NEHUR);
obecneunBatoLero cToii- | b) HeHagnexalaa yknagka npw sarny6-
KOCTb K AaBneHuio, BO3- | NeHuu Tpyobl
pencteve opyaus Tpa-
NOBOro nosa wunu gpyroe
yAapHoe nospexaeHne
20.2 TpybHas netna Bo3moxHbl 130bITOYHbIA | @) M3BbITOYHOE KpyYeHne npu yknazake;
n3rné wnu unsbbiTouHoe | b) u3bbiTouHas AnuHa Tpybbl npu
nepexkpyvmsaHve yknagke
20.3 HapyweHue pacno- | BoamoxHbl n3bbiTouHbIV | @) Apeind Ha sKope;
noxenus Tpybbl (no | u3rmb, usbbiTouHoe Ha- | b)Bbixog FPS unu FPSO 3a HapyxHble
CPaBHEHUIO C NpO- | TAXEHWe, OBamnbHOCTb | NPOEKTHbIe Npeaens
€KTHOM WnM mucnon- | UM pasavp HapyxHoi | c) Bokosol ygap opyavem TpanoBoro
HWUTenNbHOI cxemoW) | oBonoYku nosa wnu gpyroi 6okosou yaap;
d) TOYEUHbIV KOHTaKT (pa3anp HapyXHou
obonouku, cm. Tabnmuy 33, gedekT 8.2;
v Tabnuyy 33, nedextsl 8.2 1 8.5)
204 CsoboaHble npone- | BoamoxeH u3bbiTOYHbIN | @) yknagka Tpacchl Yepes KOHCTPYKUMIO,
Thbl TPYO6bI n3rué Pes3Ko BbICTYNaoLLYIO Ha MOPCKOM AHe;
b) noteps nokpbiTMR TPyObl, NPONOXeH-
HOMW B TPaHLLee Unu 3acbinaHHoi nopoaow
20.5 Bsaumopeiicteue Bo3moxHo nospexge- | a) 3KCTpeMarnbHble YCNOBUSA OKpyXKatoLLen
pavizepa HWe YCTPOWCTB nnasy- | cpefbl NPEBbILAKT NPOEKTHbIE 3HAYEHNS;
YecT, XOMYTOB Wnu | b) HeHagnexaulee npoeKTMpoBaHue
orpaHuyutenen usmmba, | npu obecnedyeHun Tpebyemoro 3asopa;
BO3MOXHbI M30bITOYHbINA | C) NOTEPSA MoAynel nnaey4ecTy unm 3a-
n3rnb, unu ygapHoe no- | XXUMHbIX YCTPOWCTB, NoaaepXuBaoLLmx
BpeXxaeHue, unu usHoc/ | pasgenexve Tpyo;
abpasuBHoe ucTupaHnve | d) apeiid Ha AKope;
Hapy»XHou obonoykn | e) n3bbiTouHan amnnuTyaa nepemelye-
Tpybbi HUA cyaHa
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Tabnuya 33 — MeToabl MOHUTOPUHIa TEKYLLE LIeNOCTHOCTU U TEXHUYECKOro COCTOSHUA

OnucaHue

Llens

C nomowpio ROV wunu

Hapy»Hou o6onoykmn

pYy4HOro
cnocoba oueHka yTeuku unu BUAUMOMN

aedopmaumm, NoBpexaeHus Tpyobl nnm

Onpepgenexne obLueit LenocTHOCTH
BUOUMbIX CeKuuMM TpyObl 1 obuyei
KOMMOHOBKM CUCTEMbI TMBKUX TpPY-
6onposoaos

C nomoubld CLEMOYHOTO YCTPOMCTBA,

BBOAUMOroO B KaHan prsbl

MpoBepka TEXHUYECKOTO COCTOSAHUSA
BHYTPEHHEro Kapkaca unm BHyTpeH-
Hel obonouku, paboTatoweit noa
AaBneHuem

[aenenune, npuknagbiaemoe kK Tpybe,
W CHWXEHUe, U3MepAeMoe BO BPEMEHW;

obHapyXeHHble yTeuku 1 aHoManuu

OnpepeneHne cnocobHoctT Tpybbl
BbIAEPMBATb Harpy3k1 oT AaBMEHUS,
06blYHO NpeBbILLaloLLEro MaKkcuManb-
Ho pgonycTumMoe pabodee gaBnexue, B
TeyeHue 3aJaHHOro BpeMeHu

OBbIYHO NPUMEHRAETCA ANA UCMbITaHUA
NpobHbIX 0bpasloB Ha cTapeHue BHY-
TpeHHeln obonouku, paboTatoueit nog
AaBneHneM, npu KOTOpoM npobHbie ob-
pasupl Ha cTapeHue NoaBeprarTcA BO3-
AeNCTBUIO cpedbl MOTOKa B OBYLUKaX
Aans ot6opa npob B BMAe TPyOHbIX BCTa-
BOK U Mepuoavvecky MU3BneKalTca AnA

paspyLuaLLero UCMbiTaHusA

MporHosvpoBaTb COCTOSHME CTa-
PEeHUA WU [eCcTPYKUUU BHYTPEH-
Hel obonouku, paboTatowein nog
AaBreHuem, nyTem 3KcTpanonsuuv
pesynsTaToB UCMbITaHUA Ha pacTs-
XeHue 1 apymx ucnbitaduii obpas-
LOB TepmonnacTa, U3BNeYeHHbIX 13
chbaKkTU4ecKkMx ycrnoBuit noToka

N2 Mo- MeTtoa MOHUTOpUHIa
Toaa
1 Bu3ayanbHbiil KOHTpOnb:
(i) Hapy>XHbIl
(i) BHYTPEHHUI
2 UcnbiTave nop aasne-
HUemM (mapocTtatuye-
cKoe)
3 Paspywatowumit KoHTponb
oTobpaHHbiX obpa3suos
4 MOHUTOPUHI  Harpys3ku,
Aecopmauum 1 okpyxa-
towen cpeabl

U3mepsemble napameTpbl

nepemeLleHns cyaHa,

Kou Tpy6bi)

BKIIOYaoT
BeTep, BOMHbI WM YCNOBUS TEYEHUS,
Temneparypy,
AaBrieHne 1 cocTas NpoayKTa, Harpyaku
1 gecdopmaumio KOHCTPYKUMU (Mnu rmb-

Vcnonbayetcs ans Bepudmkauum
KOHCTPYKLMUM UMW OLiEHKU OocTaBLue-
roca cpoka cnyxobi.

dakTudeckMe Harpysku U YCNoBURA
oKpyxatoLen cpegbl MOryT cpaBHU-
BaTbCA C MPOrHO3UPyEMbIMU B MNpo-
Lecce NpoeKTUPOBaHUA, TEM CambiM
yCTaHaBnMBas CTeneHb KOHCepBaTu3-
Ma B KOHCTpyKuuu. Pacyetbl cpoka
3KCnnyaTauumM MOryT Takke NPOrHo-
3UpoBaTb OCTaBLUMIICA CPOK CnyObl
Ha OCHOBE W3MEPEHHbIX YCMOBUIA
OKpY>KatoLLelt cpeabl UN Harpysok

5 Hepaspywarowmii  KoH-
Tponb Tpy6 npu akcnny-

MokeT BkntouaTh U3MepeHue Npu paguo-
rpacuyeckoM UNU WHAYKUMOHHOM KOH-

OnpegeneHve B npolecce 3Kcnmy-
atayum  TEeXHUYEeCKOro COCTORHUS

TbiBaeMble TpyObl:

(i) MOHUTOPUHI TeXHUYe-
CKOro COCTORHUA C NMOMO-
Wblo  AU3NEKTPUYEeCcKoro
30HAVPOBaHWA UNU Ynb-
Tpa3ByKOBOrO KOHTPONSA

NPUMEHAETCA ANS OLUEHKU CTapeHus B
npouecce akcnnyatauum obpasya BHY-
TpeHHeli obonouku, pabotaroweit nog
AaBleHNeM, YCTaHOBIMEHHOrO B XKecT-
KON ucnbiTbiBaeMon TpyOHON BCTaBke,
KOTOpbIV NpegHasHa4YeH ANs MMUTauuu
YCroBUI MOTOKa; UCMbITbiBaeMyr Tpydy
XenaTenbHo YCTaHOBWTb nocnedosa-

TenbHO C NOTOKOM

arayum Tporne cTanbHbiX CNoes CTanbHbIX apMUpYIOLMX CroeB, pa-
BoTatolmx Ha pacTsxeHue n obecne-
YMBaIOLLMX CTOMKOCTb K AABMNEHUIO
6 Pa6otbi no kanubposke KannbposouHbie wabnoxbl Ans onpege- | KoHTponb noBpexaeHUAa BHYTPEH-
NeHus oBanbHOCTU TPyObl Hero npoduns Tpyobl
7 TpybHas BcTaBkaMmcnbl- | Onyum: lMporHosnpoBaHne COCTORHUA CTa-

PeHUs UK AeCTPYKLUMN BHYTPEHHeN
obonouku, pabotalouweit nog pas-
NeHueM, NyTem 3KCTpanonsauum pe-
3ynbTaToB M3MepeHuit B npouecce
3Kcnnyartayumn matepuana obpasua,
nogsepraemMoro Bo3gencTeulo dak-
TUYECKUX YCNOBUIA MOTOKa
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Ne me-

Tona MeToq MOHUTOPUHra

Onucaxune

Llens

7 (i) UcnbirbiBaeman Tpy-
6a

Vicnonb3oBaxue rubkon (unu xecTkon ¢
BHYTPEHHMM MakeToM) WCMbiTblBaEMOM
TpyObl, yCTaHOBNEHHOI NnocnegoBaTenb-
HO MNX napannenbHoO MOTOKY, KoTopas
nepuoanyecky UsBneKaeTca AN\ paspy-
WarLero UnuM HepaspyLlualoLlero KoH-
Tpons

KoHTponb cocTosHuA cTapexus unm
OECTPYKUMM BHYTPEHHero Kapkaca,
obonouku, paboratowlen noa
AaBneHueMm, WwWunu apmupyroLwmx
CroeB Ha [aBneHne U pacTaxeHue
rmbkoi TpyObl

8 MOHUTOPMHI KONMbLEBOro
npocTpaHcTBa:

(i) MoHuTopuHr aunddy-
3uu rasa

(i) BakyymHoe wucnbita-
HWe KonbueBoro npo-
cTpaHcTBa

Msmepenve dnonga KonbueBoro npo-
ctpaHctBa (pH, xumuyeckun coctas,
obbem)

MporHosuposaxue [ecTpyKuum
CTanbHbiX apMUPYIOLLMX CroeB Ha
AaBrieHne Wnu pacTaxeHue, ycro-
BUA CTapeHus BHYyTpeHHen obo-
nouku, pabotaiolleit nog AaBneHu-
eM, UNnuM BOCMPUMMYMBOCTU Cpedbl
KONbLEBOrO MPOCTPaHCcTBa K Takown
AecTpyKuum
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MpunoxeHue A
(cnpaBo4Hoe)

MpoTokon KBanuduKauMoHHOro UCNbITaHMUA KOHLEBOro (puTUHra rmbkon Tpyobi
npu BbiCOKoM Temnepartype. Monumepkl, cogepxallue netyyme BellecTsa

A.1 O6wme nonoxeHus

HacToswas npoueaypa sensetca o6o6LieHnemM pasnuyHbix TpeboBaHwuii 1 3a4ad MHOTMX OnNepaTopoB M U3roTOBW-
Tenei rmbkux Tpyb. OHa npexxae Bcero npegHasHavyeHa ans obueit ksanudrkaymm KOHUEBbIX (PUTUHIOB, @ He ANA KOH-
KPETHbIX NPOeKTHbIX TpeboBaHuii. B pasgene 7 paccmaTpyBaloTC BONPOChI, KOTOPbIE MOMYT OTHOCUTBCA K UCTIbITAHUAM,
NPOBOAMMbIM AN KOHKPETHbIX MPOEKTOB, U ANA MHTEpnpeTauuy pe3ynbTaTtos UCTbITaHUi, MPOBEAEHHbIX B COOTBETCTBUM C
npoLeaypoit HaCTOALLEro NPUNOXEHUA ANA KOHKPETHbIX NpoekToB. MNpoueaypa, NpuBeaeHHan B HACTOALLEM MPUIOXEHUN,
MOXET TaloKe MCMOoNb3oBaThCA BMecTe ¢ npunoxeHnem C ANs OLUEHKM 3KCNyaTauMoHHbIX XapaKTepucTUK KOHLEBbIX u-
TUHrOB Nof BO3QENCTBMEM KOHKPETHbIX YCNOBUI OKpYxatLel cpeabl Nnpu Aobbive HedTu. [JononHUTEeNbHO K MexaHuye-
CKUM XapaKTepucTkaM, KOTOpble UCTbITbIBAKOTCA B COOTBETCTBUM C NPOLIeAYypOoit HaCTOALLEro NPUIOXEHUA, HeobXxoanMbl
COOTBETCTBYIOLME UCMbITaHUA ANA KBanMuKaLum XMMUYECKoi 1 pr3n4eckoit NPUrogHOCTY MaTtepuanos KOHLEeBoro -
TWHra u obonouku, pabotatoLelt nog gaesnexrueM. MNpoueaypa HaCTOALLEro NPUNOXEHUA He KBanuduLupyeT NpoYHOCTb
WK XKECTKOCTb KOHLEeBbIX hUTUHrOB. PaccmoTperue apyrux kBanudrkauMoHHbIX UCNbITaHuiA cM. B pasgene 7.

UcnbimaHue Modenupyem 3KcrnilyamauuoHHbIe XapakmepucmuKu KOHCMPYKUUU KOHUe8020 ¢humuHaa 6 yCriosusix
npuMeHeHuUs 0711 KOHKpemHoeo npoekma 0obbiMu Heghmu, ecniu GocmueHymas npu UCTbimaHuU Koppensyus usMeHeHus
npoueHma no obbemy ¢ usMeHeHUeM rnpoyeHma o macce nod yrnrnomHumesnsHbIM KonsyomM bonbuie, Yem oxudaemoe pas-
HOBEeCHOe U3MeHeHue npouyeHma no obbemy nod yrnnomHumerbHbIM KONIbUOM 6 3KCT/TyamayUuoHHbIX YCII08USIX 6 medYeHue
20 nem unu e meyeHue 6oree KOPOMKO20 CPOKa CrlyXObl, OCHOBAHHOR0 Ha UCMbIMaHUSX, Kak ommeyeHo 6 npurnoxeHuu C.

lMpumeyaHue — KoHeyHbll npoyeHm no mMacce nnacmughukamopa, UMeroweaocs 6 rnonuMepe, 3asucum om
ycnosul ucnonb3osanus mpybel. [Npu pabome ¢ Heghmbro KOHEYHoe codepxaHue nnacmughukamopa mMoxem cocmas-
nsimb om 3,5 % 0o 6 %, a paboma ¢ 2a3oM 6 ycrio8USX 6bICOKOU memnepamypbl MoOXem npusecmu K nosHou nomepe
nnacmugbukamopa.

Mapbl MAEHTUYHbIX 0BpasLiOoB UCMbITbIBAIOT B MASHTUYHBIX YCnoBusX. [N 4OCTUXXEHUA HeorpaHUYeHHOM KBanudu-
Kauum ANA auanasoHla 3KCnyaTalyoHHbIX YCNOBUM, OXBaTblBaeMblX yCNOBUAMMU UCTbITaHWIA, HeoBxoaumo, 4Tobbl YeTbipe
KOHLEBbIX (hUTUHra COOTBETCTBOBANM NPUEMOYHbBIM KPUTEPUAM.

Mpoueaypa, np1BeaeHHasn B HACTOALLEM NPUMOXEHUN, MOXET UCNONb30BaTLCA AN KBanudukalum KoHLUeBblX du-
TuHros. MNpoueaypa npuMmeHuma ans dnonaHbix 6apbepos 13 nnactudgmymposaHHoro nonumepa. Vx paspaboTka ocHo-
BbiBaeTcA Ha nosegeHun PVDF, nnactudmumposanHoro DBS. Tem He MeHee npoueaypa HacToALEro NpUNoXeHus He
orpaHu4ymBaeTCs 3Tor koMbuHauuen martepvanos.

A.2 Lenb ucnbiTaiun

A.2.1 OnucaHHas Hwxe npoueaypa NpeacTaBnseT NPUMEHUMYIO B OTpacnu MeToAonoruio Ansa ksanudukaumm me-
XaHUYEeCKMX KCNNyaTaLoHHbIX XapaKTepUCTUK Kak CYLLeCTBYIOLMX, Tak ¥ BHOBb pa3paboTaHHbIX KOHCTPYKLMIA KOHLIEBbIX
UTUHIOB ANs rubkux Tpy6 ¢ BHYTPEHHel 06onoYKon Ha AaBneHne U3 BbicOKoTEMMepaTypHOro nonumepa Ans TMNoBOro
cpoka akcnnyatayum 20 net.

A.2.2 lMNpoueaypa HacTosLWEero NPUNOKEHNA NpUMeHnma ansa dniongHbix 6apbepos 13 nNnacTMgULMPOBaHHOro no-
numepa.

A.2.3 MNpoueaypa HacToALero NpUNoXeHUA NpMMeHMMa Ansa rmbkux Tpy6 npu pabote ¢ HedTbio, ra3om U Npu Ha-
rHeTaHWM BOAbl.

A.3 UcxoaHble AaHHble

[o Ha4yana ucnbiTaHuA usrotoBuUTenb 06A3aH ykasaTb criegytollee:

a) HoMUHanbHyto pabouyio Temnepatypy 7, 1 MUHUMarnbHylo pabodyio Temnepatypy 7)., AnNA KOTOpoOW Keannduuym-
PYEeTCA KOHLEBOW PUTUHT;

b) «nepBoHa4yanbHoe nepemelleHre» U3-3a «NpupaboTku» UNK «B3aUMHOW NPUTUPKKUY, KOTOPOE NMPOrHO3UPYeTCA
Ha HayanbHbIX CTaguAX UCMbITaHWS;

C) 3afaHHblit NpoueHT no macce W, kotopbili paseH unu 6onblue oXxugaemoi notepu nnacrtudgurkaTopa nog ynnot-
HUTENbHbIM yAePXUBaIOLLMM KONbLIOM B TedeHue 20 neT akcnnyartauum Npyu BepxXHei TemnepaType UcnbiTaHus;

d) Bpems gennactudukaumm, kak nokasaHo Huke:

- t, — Bpemsi Npyu BepxHeii Temnepatype ucnbiTauus T,., Heobxoaumoe Ans cHwkerus W, cpegHero npouexTa no
macce nnactudukaTopa nog ynnoTHUTENbHbLIM YAEPXKUBaIOLWMM KOMbLOM, Ha TPETb;

- t, — poBaBoyHoe BpemA Npy BepxHelt TemnepaType uUcnbiTaHua nocne t;, Heobxoaumoe AnNs CHIWKEHNA cpeaHero
npoueHTa no Macce nnactudukaropa nog ynnoTHUTENbHbIM YAEPKMBAOLLMM KONMbLOM Ha AOMONHUTENbHYIO OAHY TPeTb
or Wansa cymmapHoro yMmeHblueHusa Ha ase Tpetu ot W,

- t; — poBaBo4HOe Bpema npyu BepXHeli TeMnepaType ucnbiTaHusa nocne t,, HeobxoanMoe AN CHWKEHUA cpeaHero
npoueHTa no Macce nnacrudukaTopa rnog ynnoTHUTENbHbIM YAePXMBAKOLLMM KOMbLIOM Ha nocneaHto Tpetb ot W, yka-
3biBaKoLLEee Ha NOMHyK NoTepo nnacTudmkaTopa.
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A.4 OGpasubl Ans ucnbiTaHUn

A.4.1 [Ina npoBeaeHus ucnbitanuii Heobxogumbl Asa obpasua. Obpasybl ANA UCMbITaHWUI AOMKHbI NPeacTaBNATb
MOMHOCTbIO U3roTOBMNEHHbIE rMbKkue Tpy6bl CO BCeMM CNOSMU 1 KOHCTPYKTUBHBIMW NapameTpamu. Bce koHueBble UTUHIM
[OMKHbl 6bITb OQHOW KOHCTPYKLMK 1 coBpaHbl C NPUMEHeHeM OfHOI U1 TOM e NPOoLEAYPbI Y OAHUX U TEX XKe TEXHUYECKUX
ycnosuii no gonyckam Ha pasmepbl. [nvHa Tpy6bl gomkHa coctaensate 10 m unu Gonble. Konbuesble kaHanbl TpyObl
crnepyeT NpoBeHTUNMpoBaTh. Tpyby U3roTaBnuBaloT B COOTBETCTBUM CO CTaHA@pPTHOM NpoLeaypoi; B YacTHOCTH, rMapo-
cTaTuyeckoe UCMbiTaHue BbINOMHSAIOT NPU TEMNepaType oKpyxatolelt cpeabl 1 Npu AasneHuu, pasHoM 1,5 HoMUHanbHoro
NPOEKTHOTO AaBleHus.

A.4.2 B ka4ecTBe anbrepHaT1Bbl MOTYT UCMONb30BaTbCA AN UCMbITaHWI ABa obpa3siuia yMeHbLUEHHOW OfWHbI, KOTO-
pble AOMKHbI BKMKOYaTb:

a) Bce crnom rubkoin Tpybbl 4O apMupytoLLero cnos, obecnednsaloLlero CTOMKOCTb K AaBNeHuto; ANA npeacTaBneHus
OCTaBLUMXCA croeB mbkoi Tpybbl cneagyeT ob6ecneynTb KONUMYECTBO Tenna Uni Hapy»HYK U30NALMI0 apMUPYIOLLIETO Cros,
obecne4nBaloLLero CTOMKOCTb K AaBneHuio;

b) koHLieBble PUTUHIM, KOTOPbIE UMEIOT MAEHTUYHbIE KOHCTPYKLMIO, pasMepbl U XxapaKTepucTuku no gonyckam Ans
cneayoLwmnx yHKLWA:

1) KpenneHve BHYTPEHHEro Kkapkaca,

2) KpenneHue u repMeTU3aL M| BHYTpeHHel obonodku, paboTatollei nog Aasnenvem, u nobblie 3awmTHblie unu
NeHTOYHbIE criou, NpuneratoLme K BHyTpeHHel obonouyke, paboTatoLeit nog gasneHvem,

3) KonM4ecTBO Tenna v U3oMNAUUA, KOTOPbIE XapaKTePHbl ANA HATYPHOTO KOHLEBOTO PUTHHIA.

[nuHa obpasua ymeHbLIeHHON AnuHbl coctasnsaet oT 1 o 2 M. Mpu ucnbiTakuu pactarvearLlee ycunuve, npukna-
AblBaeMoe K ynnoTHeHuio obonouku, paboTatoLLeli Nof AaBneHneMm, B NpoLiecce LMKIMYECKOro M3MeHeRUs Temnepartypbl
obpasua, aomkHo BbiTb paBHO Unu Gonblue, Yem y nonHopasmepHoro obpasuya. 31o obecneynBaeTca ¢ NOMOLLBIO PUKCH-
POBaHHbIX OrpaHuyMTEnelt Ha KoHUEBbIX huTnHrax. OrpaHuymTeny sawuiialT obpasel oT M3MEeHEHWsA ANWHbI B NpoLiecce
neproaM4ecKoro U3MeHeHUs TeMnepartypbi.

A.4.3 NarotoBuTenb 0653aH MMETb AeTanbHy YYETHYIO AOKYMEHTaLMIo No MaTepyanam B 3aBOACKOM UCMONHEHUH,
pasmepam, HaTsiram v 3asopam Bcex AeTaneli KOHLeBoro putuHra u Tena TpyGbl, KOTOpble MOTYT BNUATL Ha XapakTepu-
CTUKM KOHLIEBOro hMTUHra B MpoLiecce UCMbITaHUA, AOCTYNHYO ANA NpocMoTpa npeacTaBuTenaMu noboit 3auHTepeco-
BaHHOW CTOPOHbI. Y4YeTHaA [OKYMEeHTauua AomKHa BKIoYaTb TEXHOMOrMYeckue YepTexu ¢ pasmepamu 1 gonyckamu ans
TPyObl 1 KOHLEBbIX (PUTUHIOB M BCe NpoLeaypbl U CTaHAapTbl MO M3rOTOBMEHUIO U OpraHu3auun MaTepuanbHO-TEXHUYe-
ckoro cHabxeHus. [lononHUTenNbHO yyeTHas AOKYMEHTaUUA A0oMKHa BKMOYaTb pacyeTbl, OTHOCALLMECH K MCXOAHbIM AaH-
HbiM (NepBoHavanbHoe nepemelyerue, AW, ¢, b, t; uT. 4.).

A.4.4 BHyTpu Kaxgol ucnbliTbiBaeMou TpyObl 4OMKHbI ObiTb YCTaHOBMNEHbI YETbIPe KOHTPONbHbIe COOpKK (CM. puUcy-
Hok A.1). Kaxxgas cbopka MoXeT cogepxaTb KBagpaTHblil obpaseL n3onupyoLero Matepuana Ha gaeneHue ¢ KpaesbiMu
pasmepamu Kak MMHMMYM B ABa pasa LuMpe YNnoTHUTENbHOro yaepXusatoLlero konbla. Msonvpyrowmin matepuan gon-
XEH CXMMaTbCA MeXAy XeCTKOM NnMToM, kKoTopas Gonblue, Yem obpasel maTepuana, 1 XecTkon 6ankon ¢ LWMPUHOMN, Kak
MUWHUMYM PaBHOI YNNOTHUTENbHOMY YAEPXVBaIOLLEMY KOMbLLy, ¥ ANMHOW, NpeBbllakoLlel WupuHy obpasya Matepuana.
MpoueHT cxatua obpasya matepuana AomkeH ObiTb paBeH CkaTuio, JOCTUraeMoMy MOA YNIOTHUTENbHBIM YAepXuBato-
wmm konbuom (x5 %).

A.4.5 Mo cornalweHnio MOXeT AOoNYCcKaTbCA NPUMEHEHWE anbTepHaTUBHbIX KOHUrypauuil KOHTPOSIbHON cOopKU.
Llenbto sBnAeTcs naeHTUdMKaLUUA coaepXaHusa nnactudukaTopa v nornolieHne yrnesoqopoaos Ha yYacTke YnnoTHU-
TenbHOro konbLa. 3To OCHOBaHO Ha NPeAnonoXeHun, YTo CyLecTBYeT NOATBEPHAEHHAR aHanMTM4eckas unv aMnupu-
Yyeckasi MOAeNnb COOTHOLUEHUA MeXay NnacTuguKkaTopoMm B OCHOBHOM Tene Tpybbl U COCTORHMEM nnacTudgukaropa B
YNNOTHUTENbHOM yaepuBatoLleM KonbLe. PaspaboTka u Banmaauvs 3ol Mogenu ASBNAeTCA HeobXoaMMon YacTbio Npea-
KBanudukalyuoHHoro nccnegosaxus. Banvgayus sikniodaet B cebs uccnegosaHue 6apbepHbIX YCNOBUIA B 30He YNNoTHe-
HUA OT pa3pe3aHHOro KOHLEeBOro huTuHra nocne AoKyMeHTanbHo obopMIeHHoro npolecca gennactudukauum.

A.5 MNMpoueaypbl UCTbITaHUA

A.5.1 Cxema ucnbiTaHus

A.5.1.1 Obpa3subl Ana ucnbiTaHM QOMKHbl ObiTb BHa4Yane ycTaHOoBMEHbl ANA CTAaTUYEeCKOro LMKIMYEeCKOro BO3-
OeliCTBUA TemnepaTypbl, @ 3aTeM B YCTaHOBKY ANA AUHAMUYECKUX UCMbITaHUIA UNWU anbTepHaTMBHOE UCMbiTaTenbHoe
YCTPOWCTBO, no3sonsiollee usrnbarb BEPXHUIN KOHeEL UcnbiTbiBaeMoro painsepa. Cratudeckue dasbl (npoueaypbi ot 1
no 4, cm. A5.4.1.1 —A.5.4.1.4) moryT BbINONMHATLCA Ha obpasuax, pasMeLleHHbIX Ha Nony NPouM3BOACTBEHHOrO yyacTka.
Mpouegypbl AMHAMUYECKUX UCMIbITAHUIA JOMKHbI BbINONHATLCA ANSA UCMbiTatenbHoro obpasua(os), ycraHoBneHHoro(bix)
B UCMbITaTenbHOe YCTPOUCTBO, obecnevymsatoLlero(ux) narnb BepxHero KoHua paiisepa, 4OCTaTOuHbIN ANS NoaTBepXae-
HUA TOTO, YTO WUCKIOMEHbI Nobble BO3AEUCTBUA TPEHWUA MEXAY CNOAMU Mo LMKNIMYECKUM BO3AEeWCTBUEM TEMNepaTypbl.
[uHamuyeckoe nsrnbanue He TpebyeTca Ans UcnbiTaTenbHblx o6pa3uos dnuHol om 1 o 2 M, Tak Kak oceBas XeCTKOCTb
OTAENbHOTO CMOR Ha OKPYXXHYIO MPOYHOCTb BecbMa HeaHavuTenbHa. [oaToMy TpeHue mexay obonoukoit, paboTatoLlen
noa AaBneHVeM, U CII0EM Ha OKPYXHYIO MPOYHOCTb He BMUAET Ha Harpyaky Ha kpennenue obonouku, pabotatoLyein nog
AaBneHnem.

A.5.1.2 BHYTPU 1 CHapyXu KaXX[oro KOHUEBOro hutuHra, npubnuanTenbHo B NMOCKOCTW YNMOTHUTENbHOrO yaep-
YXUBaIoLLEro Konblia, AOSDKHbI BbiTb ycTaHOBMEHbI TepMonapbl. 1o YCMOTPEHUIO U3roTOBUTENA ANS perucTpauun AaHHbiX
AonyckaeTcs NPUMEHATb AOMNONHUTENbHbIe TepMonapbl.
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1 — obpasel| MaTepnana; Lg,, — WUPHHA YNIIOTHUTENLHOTO yAepXXUBaIoLLEro KombLia
PucyHok A.1 — KoHTponbHasa cbopka

A.5.1.3 Ins obneryeHusa gennactudukayum BHyTPEHHeN nonumepHon obonoyku(ek) ncnbitoiBaemble TpyObl 4OMK-
Hbl BbITb 3anonHeHb! 3konornyeckn 6esonacHoi cpenon.

A.5.1.4 Mexay bUKCMPOBaHHbIMU OrPaHUYUTENAMU U UCMbITaTeNbHbiMM obpasuaMmym HeobxoauMo YCTaHOBUTb TeH-
304aTYmKu, YToBbl MOXHO BbINO U3MEPATL OCEBbIE HarPy3ku, BO3HUKaIOLLME NpY LMKNMYECKOM BO3AEMCTBUM TeMNepaTypbl.

A.5.2 TemnepaTtypbl U JaBneHuUs UCNbiTaHUA

A.5.2.1 UsrotoBuTtenb AOITKEH yKasaTb BepXHee 1 HibKHee 3HauyeHns Temnepatypb! ucnbitanusa (T, n T,, cooteeT-
CTBEHHO).

A.5.2.2 MNpoueaypa HacTOALLEro NPUNOXKEHUA MOXET UCMoNb3oBaTbca ANs keanudukaymm 6e3 npumeHeHus npo-
eKTHbIX 3anacoB npovHocTU. MakcumanbHoli paboyelr TemnepaTypoll, Ha KoTopylo keanuduumupyetca Tpyba, JomkHa
GbiTb cpeaHsas T,;, NonyyeHHas B NpoLecce BbiMOMHEHUA NporpamMmbl UCnbiTaHus. MuHumanbHol paboueit Temnepary-
pow, Ha KoTopyto Keanuduuympyetcsa Tpyba, gorpkHa 6biTb cpeaHas T,.

MpoussoacteeHHon uenbio ans T,,; aensetcs 130 °C. Uenbio ana T, ssnaetca muHyc 25 °C, Ho He Bbiwe 0 °C.
MpviemnembiM 3HayeHvem ansa T, UCKknoYas NPoAyeKy, MoxeT 6biTb oT MuHyc 5 °C go muHyc 8 °C.

A.5.2.3 BHyTpeHHee aaBneHve JOMKHO M3MEHATbCA MO Mepe U3MEeHEeHUs TemnepaTypbl Takum obpasom, YTobbl
npv TeMneparype oKpyxatoLleln cpegbl OHO BbiNo He MeHble aTMocdepHOro AaBneHus, a coagasaemMoe MakcumanbHoe
[aeneHue y BepxHero dnaxLua npy MakcumanbHoN Temnepartype UCnbiTaHus cocTaensano npubnuautensHo 2 MlMa. Heob-
XOAUMO NpeaycMOTPeTb NpeaoxpaHuTenbHYy apMaTypy, YTobbl B nioGoe BpeMsa BHYTPEHHee AaBneHne He nagano Huke
atMocdepHoro (oTCyTCTBUE Bakyyma).

A.5.2.4 CnepnyeT npegycMoTpeTb, YToObl CKOPOCTU OXNaxaeHus Obinu He HwKe, YeM MPOrHo3vpyemble AnNA Tu-
MOBbIX MPOMbICNOBbIX YCNOBUIA NMpUMeHeHUs. OxnaxaeHne JOMKHO KOHTPONMpOBaTbCs Tak, YTobbl MogenupoBaTth 3Tv
TUNOBbIe NPOMbICOBbIE ycnoBuA. [lonyckaeTcs HarpeB C MeHbLUEN CKOPOCTbIO, YEM 3TO NPOTHO3UPYETCH ANSA TUMOBbLIX
NPOMBbICIIOBbIX YCNOBUI NPUMEHEHUM, HO MeHbLUas CKOPOCTb YBENnMYMBaEeT BpeMs, Heobxoaumoe Ans 3aBepLUeHus npo-
Lecca LUMKNMYecKoro BO3AENCTBUSA TeMnepaTypbl.

MpumevyaHue — [lpousBoacTBeHHas Gasa AnNs CKOPOCTU oxNaxaeHus Obina cornacoBaHa Kak KOHLeBoe
YCTPOWCTBO paiisepa Ha ypoBHe nany6bbl Typenu FPSO unu nonynorpyxHoro ocHoBaHus Ha Bo3ayxe. Bosaeicteue «noa-
BELUMBAHUAY U «M30MALUKUY paccmatpueaeTca B A.7.12.

A.5.3 Mpoueaypa UMKNMYECKOro BO34enNCTBUA TeMnepaTypbl

A.5.3.1 HatypHoe ucnbiTaHue

A.5.3.1.1 Kaxxgbivi TepMUYecKuii LMK AOMKEH COCTOSATb M3 NATU Laros, onucbiBaemblix BA.5.3.1.2 — A.5.3.1.6.

A.5.3.1.2 BHyTpeHHsia Temnepatypa Tpybbl T,  AOMKHa MOBbILLATLCA A0 BEpPXHel TeMneparypbl UCMbITaHus.

A.5.3.1.3 Temnepatypa UcnblTaHua AoMmKHa NoaaepXKUBaTbCA B TEMEHMe cneayowmx 24 4 nocne Toro, Kak BHYTPeH-
HUe U HapyXHble Tepmonapbl Ha Tpybe JOCTUrHYT cTabunbHou TeMneparypbl.

MpumevyaHue —llepnoa BbiAEP KM CBA3AH C NOBEAEHMEM MON3YYECTU K penakcaLummn paccmaTprvsaeMoro no-
numepa. MNMepuiog 24 4 goctatoueH ans PVDF; ana apyrux nonumepos MOXeT noTpeboBaTtbca Apyras NpoaoKUTENbHOCTb.
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A.5.3.1.4 UcnbitbiBaeman Tpyba gomkHa oxnaxpaTbCa A0 TeX MNop, noka BHYTPEHHWE U HapyXHble TepMmonapbl
He cTabunuanpylTCa Ha TemnepaTtype okpyxatoleit cpegpl. B TeyeHue atoro wara guHamudeckue Tpydbl AOMKHbI 13-
mbaTtbcA, Kak MUHUMYM, ABa pa3a. OxnaxgeHsue [OMKHO NPOXOAUTL CO CKOPOCTbIO, 3KBUBANEHTHON €CTECTBEHHOMN KOH-
BEKUMW C rpagVeHToOM TemnepaTypbl BOCCTaHOBMNEHUA Ha KOHLEBbIX (PUTUHIax.

A.5.3.1.5 TemnepaTypa gomxHa 6biTb CHIDKeHa [0 HWXKHel TeMnepaTypbl UCTbITaHusA T, nyTem KOHTpOonupyemoro
oxXnaxaeHus 4o Tex Nop, Nnoka He cTabunuanpyroTcs BHYTPEHHUE U HapyKHble Tepmonapbl.

A.5.3.1.6 Temnepatypa gormkHa NoaaAepKUBaTLCA Ha YPOBHE HIDKHEW TeMnepaTtypbl B TeyeHue 1 4.

A.5.3.2 VicnbitaHue obpasuyos ot 1Moo 2 m

A.5.3.2.1 Kaxxgbivt TEpMUYECKMIA LMK AOIMKEH COCTOATb M3 NATU LWaros, onucaHHbix B A.5.3.2.2 —A.5.3.2.6.

A.5.3.2.2 [pu ycTraHoBKe orpaHu4mTeny Heobxoanmo oTperynupoBsath Tak, YTobbl oceBas Harpy3aka Gbina B npeae-
nax ot Hyns go 500 H ans obpasua npu Temnepartype okpyxatoLen cpeabl.

A.5.3.2.3 BHyTpeHHsAA Temneparypa Tpybb! T, AOMKHa MOBbILWATLCA A0 BEpXHEN TemMnepaTypbl UCTIbITaHUA.

A.5.3.2.4 BHyTpeHHnAs TemnepaTtypa Tpybbl fomkHa nogaepxveaTbea npu Ty, B TeueHue 24 4 nocne Havyana uukna
Harpesa.

A.5.3.2.5 BHyTpeHHAR Temnepatypa Tpybbl AOMKHa CHWKaTbCA A0 HWKHEN TemMnepaTtypbl UCMbITAHUSA NYTEM KOH-
TPONUPYEMOro OXnaxaeHua Ao Tex Nop, Noka BHYTPEeHHAR TemnepaTypa He AOCTUMHET T,

A.5.3.2.6 BHyTpeHHIolo Temneparypy Tpybbl crniegyeT nogaepxusate npu T, B TeueHne 24 4 nocne Havana uvkna
oxnaxaenus. Livkn noeropsertcs HaumHas c A.5.3.2.3.

A.5.4 Mpoueaypbl UCNbITaHUA

A.5.4.1 Onucaxun

A.5.4.1.1 MNMpoueanypa 1

Mpouenypa 1 skntoyaeT 10 UMKNOB CTATUYECKOro LMKNMYECKOro BO3AENCTBUA TemnepaTypbl. KaHan kaxaoro Kow-
LeBoro hmMTUHra AoMmKeH KOHTponuposaTtbcsa nocne 5 u 10 yuknos.

Tpy6bl B npoLiecce npoLieaypbl OAHOIO LMKNUYECKOro BO3AENCTBUA TeMNepaTypbl cregyeTt yaepuBaTh B rOPU30OH-
TanbHOM MOMOXeHUN, a (PUTUHIM MOryT BbiTb NPUNOAHATLI AN YAo6CTBa 3anonHeHus, KOHTPONA U T. N., NPy 3TOM TpyObl
ocTalTcA cBOBOAHBIMU AN pacluMpeHns 1 KOpobrneHus B pesynbsraTe Harpesa U BO3HUKHOBEHUA Harpysok.

A.5.4.1.2 Npouenypa 2

Mpoueaypa 2 3aknovyaeTcs B Aennactudukauum npy TemnepaTtype UCnbiTaHUA B TE4EHVE Nnepuoda BPeMeHU He
MeHblue t,. B KoHLe npoLieaypb! BbINOMHAKT UCMbiTaHWe MoA AaBneHneM; oaHa M3 KOHTPOmbHbIX cBopok AomkHa ObiTb
M3bSATa M3 UCNbiTaTenbHol TPybbl, U ypoBeHb AennacTudgukaumm B LeHTpe obpasua matepuana AomkeH ObiTb cono-
CTaBMneH C NporHo3amu usrotoBuTens. Ecnu nporHosHbii o6bem gennactudmkaumm He AOCTUrHYT, TO BpeMsA gennactu-
cdukaumm Ans Bcex Npoueayp NOBTOPHO pacCYUTbIBAKOT ANA AOCTWKEHUA yaaneHus 3adaHHbix goneit W, n HacToswas
npoueaypa AomiHa ObiTb NpogorkeHa [0 UCTEYEHUs MOBTOPHO paccyMTaHHOro BpeMeHu. Ecnu nnanupyemas genna-
cTucbukauua Gbina npeebilieHa, To BpeMA AennacTudukalum NoBTOPHO PacCUUTbIBAKOT M COOTBETCTBEHHO YMEHbLUAOT.

A.5.4.1.3 MNpouenypa 3

Mpoueaypa 3 3aknoyaeTcs B NOBTOPEHUM NPoLeaypbl 2 B TeYeHUe BpeMeHU He MeHbLue YeM f,, Bknoyas nobyio
KOPPEKTUPOBKY t, ANA AOCTWKEHNA NNaHnpyeMoro ypoBHA gennactudukalmm.

A.5.4.1.4 MNMpouenypa 4

Mpoueaypa 4 3aknioyaeTca B NOBTOPEHUM Npoueaypbl 2 B TeYeHWe BpeMeHU He MeHblue yem t,. Heobxogumo
noaTBepPXAEHWe [OCTUXXEHWNA LIeNeBoro NpoLeHTa fno mMacce gennactudgukauum B ucnbiTatenbHbix obpasuax W go Bbl-
nonHeHus npoueaypbl 5.

A.5.4.1.5 NMpouenypa 5

A.5.4.1.5.1 Twubkme TpyGbl ANA cTaTUYECKUX YCIOBUIA

Mpoueagypa 5 BknovaeT kak MuHMMYM 40 LUMKNOB BO3AEMCTBUA TEMMepaTypbl.

Ecnu 6bino 3apemcTpupoBaHo kakoe-nvbo BMaMMoe nepemMeLleHne No U3MEeHEeHUAM pasMepoB B TEYEHUE NepBbIX
40 unknoB, TO UMKNUYEcKoe BO3dencTBMeE TeMnepaTypbl 4OMKHO ObiTe NpogomkeHo Ao 3asepieHna 20 umknos 6e3 BO3HUK-
HOBEHMA Kakux-NMMbo U3MEHeHWI1 pasMepoB UNu A0 Tex Nnop, noka He ByAeT ycTaHOBNEH paBHOMEPHbIV XapaKkTep U3MEHEHUS.

Kaxabii KOHUEeBON hUTUHI JOMmKeH KoHTponuposaTbesa nocne 10 (1) umknos u 3atem, nocne kaxabix 10 (£1) yu-
KMNOB, €CNU He NPOUCXOAAT U3MEHEHUSA, UMK Mocne Kaxablx NATY (1) LUKNOB, ecny NpoMcxoauT BUAMMOE NepeMeLleHme.

A.5.4.1.5.2 Tubkne TpyObl, NpegHasHa4YeHHble ANsS AMHaMUYECKUX YCroBUIA

Mpoueaypa 5 skntovaeT kak MUHMMYM 40 LMKNOB BO3AENCTBUA TeMNepaTypbl B npouecce narmba Tpybbl Ha onpe-
aenexHblin yron. UsrubaHune He TpebyeTtca ans obpasuos rubkoit Tpydbl gnuHon ot 1 M go 2 m.

B npouecce npoueaypbl 5 4OMKHO BbINONHATLCS M3rMbaHue kak MUHUMYM OOHOTO KOHUa UCMbiTbiBaeMol Tpy6bl
nyTem nogbema unu narnbaHvs B WapHUPHONM pame A0 paguyca KPUBOW, paBHOTO MPOEKTHOMY MUHMMAaIbHOMY paauycy
KOHCTPYKLUMM TPyObl. 3rnbaHve NoBTOPSAIOT Kak MUHUMYM ABa pasa B KaXAoM TEpMUYECKOM LiUKNe, Npy 3TOM TeMnepary-
pa Tpybbl JomkHa COOTBETCTBOBaTb TEMNepaType oKpyxatoLlel cpeab.

Livknuyeckoe Bo3gelicTBue TemnepaTypbl AOMKHO NpoAoKaTbCA Ao 3aBeplueHus 20 LUKIOB Npu OTCYTCTBUM Ka-
KuX-NnBo M3MEeHeHWI pa3MepoB Unu Ao Tex nop, noka He ByaeT ycTaHOBNEH paBHOMEPHbIN XapaKTep U3MEeHEeHUs, ecnu
6bino 3apemcTpupoBaHo kakoe-nnbo BuarMoe nepeMeLLeHne No USMeHeHUsM pa3MepoB B TedeHue nepsbix 40 LMKNOB.

Kaxabivi koHUeBon hUTUHT AomKeH KoHTponuposaTbesa nocne 10 (£1) yuknos n 3atem nocne kaxabix 10 (£1) yu-
KMOB, €CNK He NPOUCXOAAT USMEHEHUS, UMK Nocrie KaxabiX NATK (£1) UMKNOB, ecrnv NPoMcXoauT BUAMMOE NepeMeLleHne.
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A.5.4.1.6 MNpouenypa 6

Mpoueaypa 6 3aknioyaeTcs B pa3pe3aHui KOHLEBbIX (DUTUHIOB M U3MEPEHUN copepXaHua nnactudukaropa nog
YNNOTHUTENbHbBIM YAEPXXUBAIOLWMM KONbLOM U npu 2m v 4m (rge m SBNAETCA TONWMHON HecxxaTon o6onodku) Ha noboi
13 CTOPOH OT LeHTpa YNMOTHUTENbHOTO YAePXUBaIOLLEro Konblia ANA NOATBEPKAEHUA COOTBETCTBUA NPUEMOYHOMY KpU-
Teputo. Ecnun 3aganHbIvi NpoueHT nnactudukaropa no macce W He QOCTUMHYT NoA yNNOTHUTENbHbIM YAepXUBato LM
KONMbLOM B KOHLEBbIX hUTUHrax nepeoit TpyObl, TO BTOpyo TPyDy He JonyckaeTcs paspesaTb 4O TeX Mop, Noka oHa He
NPOMAET UCTIbITaHUA B TeYeHue t,, MOBTOPHO paccyUTaHHOro Ans QOCTVKEHUSA Lenu.

A.5.4.2 Obwume ceeneHun

Bropas ucnbiTbiBaemasn Tpyba He JomkHa noasepraTbCs MCMbITaHWIO Mo npoleadype 4 4o Tex nop, noka nepsas
ucnbiTbiBaemas Tpy6a He 3aBeplMT Npoueaypy 6 u epems gennactudukauuu, t,, He GyaeT NoATBEPKASHO M OTKOPPEK-
TupoeaHo. Moatomy Bpems gennacTudmkaumm BTopoit UCMbiTbiBaemol Tpybbi (i, U t;) AOMKHO BbiTb OTKOPPEKTUPOBaHO B
COOTBETCTBUM C pe3ynbratamy UCTbiITaHUA NepBoi TpyObl.

[nsa obneryeHnsa ucnbiTaHua gennactudukauma B npoueaypax 2, 3 1 4 MOXeT NPoAcIKaTbCs, Noka OLEeHNBaKoTCA
KOHTpOIbHble COopkU U KoppekTUpyeTcs BpeMs nnactudukaumm (t,, b, t;).

A.5.5 KoHTporb 1 npoBefeHue UCnbiTaHum

A.5.5.1 KoHTponb

YyacTku KaHanoB Kaxaoro KOHLEBOro puTuHra creqyeT KOHTponupoBaTh Ha nepemelleHne cnoes. Vamepsior u
pemmcTpupytoT nonoxexune dnionaHoro 6apbepa v NBbIX 3alMTHBIX U METaNNUYecKuX Crioes, npunerawLwmx K dpnoug-
HoMmy Gapbepy, KOTopblii yAepKVBaeTCA B KOHLUEBOM (DUTUHIE C MOMOLLBIO YNMOTHUTENbHOTO yAepXMBaIOLEro konbua,
OTHOCUTENbHO hUKCMpoBaHHoM Basbl oTcyeTa. [1ns obneryeHns Takux UsMepeHnii MoxeT BbiTb Heo6XoAMMO BbINOMHUTL
cneumanbHble «MOpPTbI» UMM KOKHa» B Kapkace wnv Apyrux cnosx nubo Yyepes Kopnyc KOHUEBOro pUTuHra.

A.5.5.2 VicnbiTaHue nog gaenexnem

B koHUe kaxxgoi npoLeaypbl UCnblTaHuA Kaxxaas Tpyba AomkHa noaBepraTtbCsA UCMbITaHUIO Ha YTeYKy B TeyeHue 2 Y
Npy NPOEKTHOM AaBMneHuu (Mnu Npy 3Ha4eHUK, CornacoBaHHOM MeXAy CTOPOHaMM) M KOMHaTHON TeMneparype.

A.6 Kputepumu npueMkm

A.6.1 3agaHHbiin npoueHT nnacTudukaropa no macce W gomkeH ObiTb yaaneH nog ynnoTHUTENbHbIM YAepXuBa-
IOLLIMM KOMbLIOM KaK MUHMMYM B OBYX KOHLEBbIX (OUTUHrax; B ApYrMX yAaneHHoe KOnM4ecTBO AOMKHO GbiTb B Npegenax
0,5 % no macce 3agaHHOro 3Ha4YeHus.

A.6.2 He gonyckatloTcsa yTeuku, TpeLmHbl Unv B3gyTus.

A.6.3 He ponyckaroTcs npuaHaku nepeMeLleHns o ynnoTHUTENbHbIM YAEPXKUBaOLWMM KOMbLOM, UK nepemMelle-
HUA JOMKHbI BbITb YCTONYMBBLIMUM, NPOTHO3MPYEMbIMU U Pa3BUBaTbCA CO CKOPOCTbIO, KOTOpas He CTaHeT NPUYMHON pas-
pyweHus B TedeHune 20 net.

A.7 TexHu4eckue Bornpochbl. PaccMoTpeHue napameTpoB

A.7.1 O6wme cBegeHus

KommeHTapum npeacrasnexbl B A.7.2 — A.7.10. BA.7.2 — A.7.10 npuBegeHbl pekoMmeraauum no ksanudukaumm,
KPUTEPUAM UNU UHTEPNPETaLun pe3ynbTaToB UCMbITaHUIA, OTHOCALLMXCA K NpoLeAypam HacTOALLEro NpUNoXeHns. Xots
npoueaypa, NpuBegeHHan B HAaCcTOSALLEM NPUNOXeHUK, B 06LLEM He 3aBUCUT OT MaTtepuana, obcyxaaemble Huxe TeXHUYe-
CKve BOnpoChl, MO UCTOPUYECKUM cooBpaXkeHUAM, B HEKOTOpOI cTeneHu, 6onee xapaktepHbl ana PVDF.

A.7.2 O6bLemHasn cTabunbHOCTb

A.7.2.1 B cooTtBeTCTBUM C 3aKoHamu auddysum copepxanne nnactudukaropa ymeHbliaeTcs 4o HynA. Ecnu TpaHc-
NopTUPYeMOii Cpeaoi ABNAETCA ra3 UNW Boaa, TO 3TO ABNAETCA KOHEYHbIM COCToAHMEM. Ecnu TpaHcnopTMpyemoi cpeaon AB-
NAEeTCA HedTb, TO MPOUCXOAUT NOTMOLLEHUE HEKOTOPbIX KOMMOHEHTOB Cbipol HedT! B 3aBUCUMOCTM OT COCTaBa Cbipoii HedpTu
u Temnepartypbl. [ins PVDF pasHoBecue oxupaetca B npeaenax mexay 2 % v 4 % DBS no macce gns temnepartyp mexay
110 °C n 130 °C, c Gonee BbICOKMM YPOBHEM pennacTuduKaLmm Npu HU3KUX Temneparypax. Heobxogumo, 4Tobbl 310 BbINO
BepUMULMPOBaHO Npu NabopaTopHOM UCTbITaHWUM U COOBLLEHO OTpacneBoMy KOOpAUHaALMOHHOMY KOMUTETY. Pasanuuus mexay
TUNamu Cbipoit HedTH (KOHAEHCaTHas, nerkas, Tskenas, apomMaTuyeckas unu Het) 6binu uccnegoBaHbl ANA HECKONbKUX TUNOB
Ccbipoit HedoTU ANA pa3paboTku IMNUPUYECKO MOAeN NoBeaeHUs. [lpyrMM OCHOBHbIM NapamMeTpoM ABMAETCA TeMneparypa.

A.7.2.2 Keanudukauyuna gna paboTbl ¢ cbipoit HedTbo MOXET ObiTb 4OCTUrHYTa C MOMOLLBIO OLEHKN OTHOCUTENBHO
NPOrHO3MpYyEeMOro paBHOBECUA ANA KOHKPETHbIX MPOMbICMOBbIX YCrNoBuil. B ocHOBHOM kBanuduKalyuoHHoe ucnbiTanue
TpebyeTca AN\ AeMOHCTpaLum cTabunbHOCTY B ycrnoBuax Gonee 3HaunTenbHo gennactudukaumm, Y4em Ana KOHEYHoro
NPOrHO3MPYEMOro 3Ha4eHWsA B 3KCNyaTauMOHHbIX YCIOBURAX.

A.7.2.3 OueHka ans paboTbl C Cblpoit HEMPTHIO MOXET BbINONMHATLCA, kak onucaro B A.7.10, nocne npuemku pe-
3ynbTaToB UCMbITaHUA pennacTudukayumn B Cbipoil HedpTu, onpeaeneHHon B COOTBETCTBUM C NPOLEaYypon, NpuBeaeHHON
B npunoxenun C.

A.7.3 Yucno TemnepatypHbIX LUMKIOB Ans KBanudukaumm

A.7.3.1 ina PVDF cornacosaHo, yto 10 (cTatmyeckux) UMKNOB SBMNATCA AOCTATOMHbIMU ANA «NpeaBapuUTenbHON
obpaboTkm» ucnbiTbiBaemoit TpyObl (co3gatb B 6apbepe NPorHosmpyemMyto pacTarmBaroLLy o Harpy 3Ky Npy oxnaxaeHuy 4o
camoWi HU3KOW TemMnepaTypbl UCMbITAHUA U YMEHbLUNTL MCTEpPe3unc B OTBET Ha YCTOWYMBDIN YPOBEHD).

A.7.3.2 OcHoBbiBaACb Ha CKOPOCTM ocrnabneHus Ao «paspyleHus» npu pabote npeglecTByrOWEN KOHCTPYKUMK
KOHLEBbIX (PUTUHIOB U 3MMUPUYECKOTO COOTHOLIEHUA 1:2 Mexay LUuKnamu Ha MpoMbiclie OTHOCUTENbHO LMKMOB MCMbl-
TbiBaeMbiX Tpy6, npeanaratoT, YTO AononHuTenbHble 40 UMKMOB (CTaTUYeCKMX WNMU OUHaMWYECKuUX, B 3aBUCMMOCTM OT
NpMMEeHeHNA TpyObl) Nocne 3aBepLUEHUA 3adaHHOro npoLecca gennacTudukaummn ASBNAITCA JOCTaTOMHbIMU ONA AEMOH-
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CTpauuy NPUrogHOCTU K UCMONb30BaHWIO MO HasHa4yeHuo. B kayecTBe anbTepHaTUBbl, €CNu LUKNMYeckoe Bo3aencTeue
TemnepaTypbl BbiNONHAETCA MO 3Tanam B XoAe Aennactudurkaumm, KOHeYHble Cepun TeMnepaTtypHbIX LIMKNoB MoryT 6biTb
yMeHbLueHb! Ao 20 yuknos B cny4ae, ecnv obliee MUHMManbHoe Yicno uuknos coctasut 50.

A.7.3.3 HyneBsoe nepemelleHne MOXHO MHTEPNPETUPOBaTh Kak NoCTORHHO-ycToNYnBoe. Ecnu onpegenexo ycToin-
YMBOE NepeMelLeHne, 3TO MOXET BbiTb OTPaXKeHO C NOMOLLBIO NMHEHON HTepnonaumy Ha 6a3se cepun npegBapuTENbHO
ucnbiTaHHbIx 06pa3LoB (ANs NOATBEPKASHUA TOYHOCTU MHTEPMONALMM PEKOMEHAYETCA NPOMbICIIOBbI MOHUTOPWHT).

A.7.3.4 MopgenupoBsaHne NpyMeHeHUs B NPOMbICMOBbIX YCIOBUAX CO CPOKOM crykbbi 20 neT n ycnosuax akcnnya-
TalMu Npu YacTbiX TEMNepaTypHbIX LyKnax MoXeT notpebosaTb HECKONbKO AOMONHUTENbHbIX NET HENPepbIBHOTO LMKU-
Yeckoro BoaaencTeuA. [oaTomMy B peanbHocTH Haubonee NpakTUyeckUM NoAXoA0M MOXET BbiTb NPUHATHE KBanuduKaLmm
ANsA cpoka cnyx©Obl, MogenupyemMoro npu UcnbitaHuu, BHeapeHve mapkepos B PVDF-6apbep 1 onpeaenexune nporpaMmmbl
MOHUTOPUHra ANA KanMbpOBKM OTHOCUTENBHO A@HHbIX HAaTYPHOTO UCTbITaHUS.

A.7.4 Yucno u xapaktep AMHaMu4eckux nsrnbos Ansa KkBanugukaum agMHammyeckon TpyObl

A.7.4.1 HeobxoavmMo M30rHyTb Kak MMHUMYM OAWH KOHEL UCMbITbIBaeMol TPpyDbl, YTO A4OCTAaTOMHO Ansi ocBObOX-
OEHUR TPEeHUs BHYTPEeHHUX crnoes mexay cnosmu PVDF u kapkaca/PVDF/apmuposanus, obecneymsaroliero CToMKocTb K
Aaesnenuto. 31o Byaer gocTaTtodHbIM ANA TOro, YTobbl HaTAXeHWe, BO3HUKatoLee B kputudeckux cnoax PVDF, gocturano
obxaroro ynnotHeHus. Uarubanve He Tpebyetca ansa obpasuos rubkoit Tpybbli oT 1 M go 2 M.

A.7.4.2 HeT HeobxogMMoCcTu NPUMEHATb NporpamMmy u3rvbos, Kak Npyu MexaHW4ecKOM YCTaroCTHOM WCMbITaHUK
paiizepa, NOCKONbKY 3MEMEHT XXeCTKOCTU Ha M3rMb yMeHblUaeT HarpyXXeHune Ha KOHLEBOM (hUTUHre A0 U3MEHAILENCH
pacTAmMBaloLLei Harpy3ku, KOTopas 3Ha4YUTENbHO HIKE, YeM HarpyKeHue, Bo3HVKaloLLiee OT BO3AeCTBUA TeMNepaTypbi.

A.7.5 MacwrabupoBaHue guameTpa

OcHoBHbIMK NapameTpamu noeegenns Gapbepa PVDF Ha yyacTke ynnoTHUTENbHOrO Komnbla ABNSAKTCA NPOLEHT
BAABNVBaHUA U COOTBETCTBYIOLLME HanpsKeHWs B 30He obxaTtusa. Ecnu pesynbratsl UCNbITaHWSA MCMNONb3YOTCA ANS APy X
AvameTpos, cnepyeT obecneynBaTh NOCTORHHOE BAaBnNMBaHWEe o06onoYky B paauanbHOM HanpasneHuu, Kak NpoLeHT oT
TonwuHbl 6apbepa. MNpu pacyeTe NpoLeHTa BAaBNMBaHUA UK 06XaTUR AOMKHbI OLEHMBATLCA CreayroLue aNeMeHTbI:

- reomeTpua obxatns (0bbiMHO MacluTabupyetcs ans obecnedeHus aHanoruYHoro pacnpeaeneHuns HanpsxeHun);

- nporubaxue Nbbix NPONOXKEHHbIX CTanbHbIX NOAAEPXMBAIOLLMX BCTaBOK;

- AONYCKMN Ha M3roToBneHne 1 cOopKy; UX CnegyeT YTOUHATb, YTOObl cpaBHUBaeMble KOHCTPYKUMM UMENU oauHaKo-
BOE MUHMManbHoe cxaTtue 6apbepa nog oGX1MaoLWmMM KonbLOM.

A.7.6 KonnyecTBO KOHLEBbIX (PUTUHTOB U anbTepHaTUBHbIe METOAbI MHTEepNpeTauun

HecmoTps Ha To 4TO ogHOW TPYBbl (4Ba KOHLEBbIX PUTMHIA) MOXeT BbiTb 4OCTAaTOMHO ANA MaeHTUdMKaUuM Mexa-
HU3Mma v obecnevyeHus npeasapuTenbHol 6a3bl AN kBanMduKkauun, ANA BepyuduKal v NoBTOPREMOCTU Pe3ynbTaTos U UH-
TepnpeTaLuy OTKNOHEHUI AOMNYCKOB U3roTOBMNEHWs HeobxoanMmo BTopoe ucnbiTaHue (ogHa Tpyba, ABa KOHLEBbIX huUTUHra).

Bo3aMoXHO Mcnonb3oBaHue WCMbITbiBAEMbIX TPYD € KOHCTPYKUMAMU KOHLEBbIX (PUTUHIOB, KOTOpbie AOCTaTOMHO
6rnmM3Ku, HO He MaeHTUYHbI. HeobxoaMMo yCTaHOBUTb KPUTEPUM NMPUHATUS OrpaHUYeHHbIX Pasnuyunil KOHLIEBbIX (OUTUHIOB.

A.7.7 Macca Kkapkaca

BryTperHuit cnont PVDF (ans pavisepoB) BHeapAeTCs B cnvparnbHble NPOMexyTku kapkaca. Macca kapkaca nepe-
HocuTca B 31oT cnoit PVDF yepes 3to BHeapenue. Ecnu PVDF npeactaenseT ogHOCNONHYK KOHCTPYKLMIO, TO OH Takke
BHEAPRETCA B CnuparnbHble NPOMEXYTKM apMUPOBaHUA Ha daBneHue. Takum obpasom, AnNs cTaTudeckux NuHuin nobas
MaccoBas Harpyska pacnpefenserca BAonb ANVHbI NoaBeLLEHHOM TpyObl.

Paii3epbl MHOrocnonHou CTPYKTYpbl UMEIT rnagkyto nosepxHocTb mexay cnosamu PVDF. Kpome Tex cnyyaes, kor-
fAa BHyTpeHHee faBneHue crnocobHo nepefaBaTb MacCoBYyK Harpysky (Mnioc Harpysku, BO3HUKaOLWWMe OT LUKIIMYECKOro
BO3[EMCTBUA TemnepaTypbl), Harpyska oT Macchl M BO3AEWCTBUA TemnepaTypbl (NponopuMoHanbHo TonwyHe Gapbepa)
HanpAMylo NepefaeTcs K BEpXHEeMY KOHLEBOMY UTUHIY. Ha ocHOBe TUNOBbIX NPUMEPOB pearnbHbiX 3KCMnyaTalMoHHbIX
YCNOBUIA CTb OCHOBaHUA CYUTaTb, YTO Harpyska oT macchbl 6apbepa yBenuuunsaeT obuyto Harpyaky ot 10 % go 15 %.

A.7.8 PasmepHble fOonyCKU

BnusiHme pa3mepHbIX [ONYCKOB Ha 3KCNyaTaLMoHHble XapakTepucTUKU MHAUBUAYaNbHO ANS KOHCTPYKUUK KOHLe-
BOro hUTUHra U3rotoBuTens. TpyaHo Aatb oblume pekoMmeHaauum KpomMe Toro, YTo AomkHa BbiTb BO3MOXHOCTb BEpUdU-
LMpoBaTb, YTO AOMNYCKU Ha COOPKY U3TOTOBMEHHbIX KOHLEBbIX (PUTUHIOB paBHbl UNW Nyydlle AONYCKOB, NOMyYeHHbIX ANS
KOHLEBbIX (PUTUHIOB MCnbiTbiBaeMbix TPy6. MuHMmanbHbiil NpoLeHT BaasnueaHusa Gapbepa gomkeH 6biTb Gonblue nnu
paBeH NPOoLeHTY BAaBNMBaHUA ANA KBanudrkaLMoHHbIX o6pa3LoB.

[na noaTeepxaeHus Bepudukaumm Ha 6ase ucnbiTaHui Heobxoaumo, YToObl AeTanbHbI NPOEKT, UCXOAHbIe AaH-
Hble AN NPOEKTUPOBaHUA U JOMYCKN U3rOTOBUTENSA Oblni JOKYMEHTanbHO odopMIeHb!.

A.7.9 MNpeaBapuTenbHaa agennactudgukauus

MpegsapuTtenbHas aennactudukauma obonodku PVDF go cbopku MoXeT MCnonb3oBaTbcs Kak CpeacTBO ANs AOKYMEH-
TanbHOro ooOpPMNEHUA MUHMMAaNbBHOTO cpoka CcnyoObl TPy ANA TPaHCNOPTUPOBKM MOPAYEro rasa unu koHgeHcara. Heobxo-
Aumas gennacTtudukaums cBAsaHa ¢ TEKYLUMM COCTORHMEM, [OCTUMHY TbIM COOTBETCTBYHOLLUMMU UCTbITbIBAEMbIMU TpyBamu.

lMpumep — KeanugukayuoHHble ucrblimaHus mpy6 ycrnewHo docmuzaanu KOHYeHmpayuu nnacmuguka-
mopa 5 % om 12 % (eKknroYas YuKkiuyeckoe eosdelicmeue memnepamypbl 0118 noomeepxoeHuss cmabunsHocmu
KOHUesbIX ¢humuHz08). [Ipo2HO3UpyeMoe pasHosecue O/isi KeanuguyupyemMo20 KOHOeHcamHo20 mpy6onpoeso-
Oa cocmasnsiem 2 %. B amom cny4ae 6bi1a noomeep)xdeHa nomepsi nnacmugukamopa 7 %. s noOmeepx-
OeHusi dosi208peMeHHOU cmabunbHocmu Heob6xo0umo, Ymobbl KOHUesble humuHau Obliu npedsapumesibHO
dennacmuguyuposaHbl 60 3HaYeHUs1 MeHee YeM 9 % (7 % + 2 %), ¢ npedsapumenbHol dennacmugukayuel
Gosiee yeM 3 %.
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A.7.10 OueHka cpoka crnyx6bl Tpy® Ans paboTbl C Cbipon He(pTbio

Mpu kBanudmkauum ANs [ONTOBPEMEHHON 3KCnnyaTauum U3MeHeHue npoueHTa B obbeme V, cooTBeTcTBYIOLIEE
VU3MEeHeHUo npoLieHTa no macce W, nonyyeHHoe B ucnbiTbiBaeMolt Tpybe, AomkHO BbiTb Gonblue, YeM 3HaueHue, nony-
YeHHOe NpK UCTbITaHUW Ha BO3AENCTBUE OKPY KatoLLell cpeabl, onucaHHoe B npunoxennu C, Ansa makcumanbHoi pabovein
Temnepartypbl TPyObl B 3a4aHHON Cbipoi HedTy unKn 3KkBuBaneHTHon cpege. Cpok cnyxObl 4OMKEH ONpeaenAaTbes no
CKOPOCTW nonay4yecTti Ha 6ase TemnepaTypHbIX LUKNOB B TEYEHME cpoka cryXObl, ecrnin MMeeTcs NpusHak nepemMeLLeHuns
b6apbepa B KoHUeBoM uTUHre. Tpyba gormkHa ObiTb NpusHaHa KsanuuuMpoBaHHOW, ecnu OTCYTCTBYET Npu3Hak nepe-
MeLeHusa bapbepa.

A.7.11 MpomMeXyTo4yHaa oLeHKa cpoka CryX0bl

A.7.11.1 MNpoueaypa, nanoxeHHas B A.7.11.2—A.7.11.5, MOXeT ucnonb3oBaTtbCA, €CNK NpY UcnbiTalum Bbin gocTur-
HYT 3agaHHbli NpoueHT Mo macce DBS Wipq B ToMke, HeobxoanMoit Ans OLeHKWU UHTeProNMpoBaHHOro cpoka criyxobi.

A.7.11.2 Heobxogumo onpegenvTtb nameHeHve obvema AV, BbipaxeHHOe B NPOLIEHTax, U COOTBETCTBYIOLLEE U3Me-
HeHve AW, 8 DBS, nonyueHHoe npy HaTypHOM MCMbITaHWMU.

A.7.11.3 B cooteetcTBuM C npunoxerHnem C gomkHo GbiTb onpegeneHo usMmerHeHne obbema AV, BbipaxeHHoe B
npoueHTax, ANA QOCTMXKEHUA paBHOBECUA ANA NNacToBoro dpnonaa npy MakcumanbHon paboyeit Temneparype.

A.7.11.4 [lorvkHo 6biTb onpefeneHo Bpems ty,, Ans JOCTUXEHWS paBHoBecHoro obkema V, npy oxugaemom npochu-
ne BO3AEWCTBUA TEMNEpaTypbl, Ha OCHOBE KPUBOM 3aTyXaHWs, KoTopas acMMNTOTUYECKU paccMaTpuBaeT paBHOBECHbIN
obvem Kak npegen.

A.7.11.5 lNporHoaupyembimM CpokoM crnyx6bbi sBNseTCs Bpems t,,, noanexallee sepudukaum B COOTBETCTBUM CO
cregylowmnm:

a) 3aBepweHnnem (10 + 40) TemnepaTypHbIX LWKNOB;

b) otcyTcTBMEM NepemelleHns Bapbepa nog obxaTbiM YNOTHEHUEM.

ns nogTeepAeHUS TOYHOCTU ty/., PEKOMEHAYETCS NPOMbICIIOBbI MOHUTOPUHT.

A.7.12 PaccMoTpeHue NpoeKTHbIX YCIIOBUA

A.7.12.1 Obwue ceegeHuUs

[nsA ka)xgoro npoekTa HeobXoAMMO OLIEHUTb, Kakve 3MeMeHTbI NpoLieaypbl UCNbITAHUA ABNAIOTCA UMW He ABNAITCA
penpe3eHTaTMBHbIMY ANS NPOEKTHbIX YCNOBWIA 1 BO3AeNCTBMIN. HexoTopble pa3nuyums BO3MOXHbI B crefyloLmx obnacrax:

a) noaBeLuMBaHNe BepPXHEro KoHLa;

b) norpyxeHnue v nsonauus;

C) NpoayBKa CUCTEeMbI.

A.7.12.2 lNopselwnBaHne BEPXHEro KoHua

MeToab! 1 MexaHU4ecKkue AeTanu noaseLunBaHNA KOHLEBbIX (PUTUHIOB BEPXHEro KoHLa rubkoii TpyGbl MOryT BNUATH
Ha CKOpOCTb HarpeBsa v OXNaxaeHus AN KoHLeBoro outuHra u obonodku, pabotarlueil noa AgasneHmeM, B 3aBUCUMOCTH
OT TOro, Kak KOHCTPYKLIMOHHas onopa OTBOAUT TEMMo OT KOHLIEBOro hUTUHIa UK YKpbIBaeT ero oT BeTpa Unu ApYyrux KO-
BEKLMOHHbIX UMW OXnaxaaroLwmx Bo3nencTBui. SnemMeHTbl XXeCTKOCTU Ha u3rnb u apyroe BcrnomoratenbHoe obopyaosa-
HUe Taloke MOryT oKa3sblBaTb CYLLECTBEHHOE BNUSAHME Ha NoKanbHbie TeNMoBble PeXuMbl.

A.7.12.3 lMNorpyxerue/nsonauua

[lBa anemeHTa KOHCTPYKLUM, NpuneratoLme K KoHLEeBOMY PUTHHIY, MOryT OKasblBaTb BMUSIHUE Ha 3KCTpeMarbHble
3Ha4YeHUsi TeMnepaTypbl ¥ CKOPOCTb Harpeea v oxnaxaeHus. B 4yacTHOCTU, HeKoTopble KOHLEBble OUTUHIM U3ONUPYIOTCH
ANA obecneyeHUs 3aLuTbl OT OTHA, a Apyrue KOHLeBble (hUTUHIM MOHTUPYHTCA Nod Bogoit. Hanbonee BeposTHO, 4TO nep-
Bblll GyaeT ncnbiTbiBaTh Gonee BbiCOKME TEMNepaTypbl B YCTaHOBUBLLEMCA pexume, 6onee HU3Kue CKOpoCTU OXNaXxaeH s
1 Bonee BbiCOKMe CKOPOCTU Harpesa. Hanbonee BEPOATHO, YTO NOrpyXEHHbIE KOHLIEBble OUTUHIM ByayT UcnbiTbiBaTb Go-
nee HU3KMe TemnepaTypbl B yCTAHOBUMBLUEMCS pexume, 6ornee BbICOKME CKOPOCTH oxNaXKaeHus u 6onee HU3KMe cKopocTu
Harpesa.

A.7.12.4 MNpogyeka cucTemMbl

B npouecce TeXHOMOMYECKMX 3aKpbiTUI UMW APYrUX aBapuiiHblX paboT rasoBble 3KCnnyaTauuoHHble palisepHblie
cUcTeMbl MOryT nogeepratbcs GbicTpoMy cbpocy AaBneHus unu npogyeke. M3-3a adhdpektoB [broyna-TomcoHa (Joule-
Thomson) ans NpUPOAHOro rasa Takue NPoAYyBKV MOTYT Bbi3biBaTb BbICTPOe OXNaxaeHve 4o HU3KUX TeMneparyp, KoTopbie
3HaYUTENBHO HWKE TemnepaTypbl okpyxatLei cpeabl. MoXeT ObiTb BaXKHbIM YYET TENNOEMKOCTU rasa npu oLeHKe cKo-
POCTM OXNaxaeHUA U MUHUManbHOW TeMnepaTtypbl, AocTUraemoii B obonouke, paboTatoLeii nog AaBneHreM, B npolecce
npoayBKu.

A.7.13 Opyruve npoueaypbl UCNbITaHUN

B pononHeHve k HacTosLwel npoueaype MOryT CyLLecTBOBaTb Apyrve npoleaypbl, paspaboTaHHble ApYrvMu rpynnamu.

A.7.14 OueHKa MaTepuanoB U peXVMOB pa3pyLUeHus

HacToswas npouegypa UCNbITaHWA OTHOCMTCA K ANUTENbHLIM HEnpepbiBHbIM BO3AEMCTBUAM BbICOKOW Temnepa-
TYpbl C NepuoauYeckMMM LMKnamMm oxnaxaeHus. B aTux ycrnoBuax BO3MOXHO BO3AENCTBUE COAEPXKaHUA NETy4YnX Kom-
MOHEHTOB Monumepa obonouku, paboTaroweit No AaBneHUeM W HanpsXeHui, KoTopble MOryT BO3HWKaTb B obonouke
B pe3ynbraTe TENIOBOro pacluMpeHus U CxaTua. Tem He MeHee MoryT BbiTb Apyrue cyllecTBeHHble dhaKkTopbl, KoTopble
HeobXxoAMMOo Y4uTbIBaTb NP OLEHKe MaTepuanos U PEXUMOB pa3pyLleHUs, KOTopble MOTyT BNUATbL Ha 3KCnnyaTauuoH-
Hble XapakTepucTuku kKoHuesoro coutuHra. OgHUM 13 NPUMEpOoB Takux hakTopPoB, KOTOpble HEOOXOAMMO yUUTbIBaTL NpU
OLieHKe MaTepuanos, ABMAETCA U3MEHEHME KPUCTannU4ecKkoro COCTOSHUA MonvMepa W COOTBETCTBYKLIee U3MEHEeHue
cBobofHoro obbema K3-3a NPOJCINKUTENbHBIX BO3AEINCTBUI BbICOKOW TemnepaTypbl. [INsA MOMHOro NOHUMaHURA ApYymX
BO3AElCTBUI MOXET noTpeboBaTbca AononHUTENbHOE UCMbiTaHne o6pasLoB MaTepuana uni KOHLEBbIX PUTUHIOB.
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A.7.15 Yucno TemnepaTypHbIX LUKIIOB NMpU UCNbITaHUU

Mpoueaypa HacTosLEero NPUMOXEHNS ycTaHaBnMBaeT ANA KoHueBblX ¢uTuHroe 20 HavanbHbix U 20 KOHEYHbIX
TemnepaTypHbIX LMUKNOB nocne AOCTWKEHWA 3aAaHHOro COCTOSHUA nnactudukaumm. Yucno umknos 6bino BbibpaHo Ha
OCHOBE NpeabiAyLLEro onbiTa UCTbITaHWUI U OXUAAHWUA, YTO YCIOBUA HarpyXXeHUA 1 NPOYHOCTU MOryT BbiTb Hagnexalyum
obpa3zom ucnbiTaHbl NpY kKOHeYHbIX 20 yuknax. TeM He MeHee cregyeT NoHUMaTh, YTO pansepbl 1 gpyrue rmbkue Tpyobl
MOTyT NnoABepraTbcs 3HauuUTeNbHO GonblueMy LMKNMYECKOMY BO3AEVCTBMIO TeMNepaTypbl B NpoLiecce «Cnycko-nogbema
1 gpyrux 3akpbituii. Bbina npoBegeHa oLeHka, YTo TUNoBasA yCTaHOBKa KOMMMEKCHOM NOAroToBkM rasa B CeBepHOM Mope
MoxeT ucnbiTbiate 1000 TemnepaTypHbIX LMKNOB B TedeHne Tunosoro 20-neTHero cpoka cnyx6bl. PekomeHgyeTca go-
NONMHUTENbHOE LMKNUYeCcKoe BO3OeiCTBUE TeMnepaTypbl, €ClM MMEETCS OCHOBaHWe npegrnonaratb, YTO BO3geicTBUe
OOMOMHUTENbHBIX LMKNOB MOXET B MPOTUBHOM Criydae MOBMUATbL Ha CTabunbHble 3KCNyaTauyoHHble XapaKTepucTukv
KOHLEBOro pUTUHra.
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MpunoxeHue B
(cnpaBo4Hoe)

Mpouenypbl KBanudUKaLMOHHOIO UCNbITaHUA KOHLLEBOIO (huTUHra rmbkon Tpyobl
npu BbiCOKou TemnepaTtype. Monumepbi ¢ HU3KUM cofepXXaHueM NeTyunx BellecTB

B.1 06uwue nonoxeHus

Mpoueaypbl, NpBeAEHHbIE B HACTOALLEM NPUIOXEHUU, ABNAIOTCA 0bobLieHneM pasnuyHbix TpebosaHuii 1 Lenen
MHOT1X onepaTtopoB v uarotoBuTenen rubkux Tpy6. MNpexae Bcero 3T UcnbITaHUA NpegHasHadeHbl Ana obwen ksanu-
drKaumm KOHUEBbIX PUTUHIOB, @ He ANA KOHKPETHbIX NPOEKTHbIX TpeboBaHuii. B pasnene 7 paccmaTpuBaroTCs BONPOCHI,
KOTOpbl€ MOryT OTHOCUTBCA K UCMbITaHUSAM, NPOBOAUMbIM ANA KOHKPETHbIX NPOEKTOB U ANA UHTEpnpeTauvu pesynsraTtoB
UCMbITaHWIA, BbINONHEHHbIX B COOTBETCTBUM C MpoLeAypamy HacTOSALLEro NPUMOKEHUA ANA KOHKPETHbIX NpoeKkToB. 3Tu
npoueaypbl MOTYT Takke MCNonb3oBaTbCA BMecTe ¢ npunoxexnnem D Ans oUeHKM 3KCnnyaTauMoHHbIX XapaKTepucTuk
KOHUEBbIX (PUTUHIOB MO BO3AEMCTBMEM KOHKPETHbIX YCIOBUM Cbipoit HedbTh. [JoNONHUTENBHO K MEXaHU4YECKUM Xapak-
TEPUCTUKAM, KOTOpblE UCMbITbIBAIOTCA B COOTBETCTBMM C MpoLeAypaMy HacTOSRLEro NpuroXxeHus, HeobxoauMbl COOT-
BETCTBYHOLUME UCTIbITAHUA ANA KBanuduKaLum XMMUYeckon 1 hranyeckol NPUrogHOCTU MaTepuarnoB KOHLEBOro UTHUHra
n oBonouyek, paboraroLux nog aasneHneM. 3Ty Npoueaypbl He KBanUULUMPYIOT NPOYHOCTb UMK KECTKOCTb KOHLEBbIX
duTHros. PaccmoTpermne apyrix ksanudurkauMoHHbIX UCMbITaHUIA cM. B pasgene 7.

Mapbl MAEHTUYHbIX OBPa3LOB UCMbITLIBAOTCA B MAEHTUYHbIX YCNoBUAX. [INA AOCTUXKEHUA HEOrPaHWYEHHOI KBa-
nudukauum Ansa guanasoHa 3KCnyaTauvoHHbIX YCNOBUI, OXBaTbiBaEMbiX YCMOBUAMMU UCMbiTaHUsA, HeobXxoanmo, YTobbi
YeTbIpe KOHLEeBbIX (hUTHHra COOTBETCTBOBANMN NPUEMOYHBIM KPUTEPUAM.

Mpoueaypbl, NPUBEAEHHbIE B HACTORLLEM NPUMOXEHUM, MOTYT UCMONb30BaTLCA AN KBanudukaLum KoHLeBblx du-
TUHroB. 3TV Npoueaypbl NPUMEHUMbI ANA HennacTUULMPOBaHHbIX NONMMMEPOB (MMeLLMX okono 2 % Mo Macce NeTy4mx
KOMMoHeHKToB). [InA nnacTuduumpoBaHHbIX nonumepos bbina paspabotaHa otaenbHas npoueaypa.

B.2 Uenb ucnbiTaHus

B.2.1 lMNMpoueaypbl UcnbiTaHuii, onpegenexHble B B.5, npeactaBnsioT NpMMEHMMYIO B OTpacin METOAONOMMI Ans
KBanuduKaLmm MexaHM4eckmx 3KCnnyaTaLuyoHHbIX XapaKTepuUCTUK Kak CyLLLeCTBYIOLUMX, Tak U BHOBb pa3paboTaHHbIX KOH-
CTPYKUMI KOHLEBbIX PUTUHIOB ANSA rubkux Tpyb ¢ BHYTPeHHMMU obonodkaMu Ha AaBneHve M3 BbiCOKOTeMMNepaTypHOro
nonumepa Ans TMNoBoro cpoka cnyxobi 20 ner.

B.2.2 MNpoueaypbl HAaCTOSALLEro NPUNOXeHNA NPUMEHUMbI ANA dnionaHbix 6apbepos 13 HennacTupULMpoBaHHOro
nonumepa.

B.2.3 MNpoueaypbl HAaCTosALLEro NPUIoKeHUa NpPUMEHRUMbI AN rmMbkux Tpyo npu pabote ¢ HedTbio, ra3oM Unu npu
HarHeTaHuM BoApbl.

B.2.4 311 npoLeaypbl OCHOBaHbl Ha KOHLENUUAX, YTO MCXOAHbIN NoNMMep TEPSET UMW MormolaeT neTyyve Komno-
HeHTbI B NpoLecce BO3AeNCTBUA UCMbITaTeNbHOM cpeabl ANA AOCTUXXEHWSA YCTOMYUBbLIX COCTOSHUI paBHOBeECUS B cBobOA-
HOM Monumepe Unu Nog ynnoTHUTENbHbIM YAEPXUBaIOLMM KONbLOM. Taioke NPUHUMAaETCA, YTO COCTORHWE paBHOBECHS
Ha nbom yyacTke MOXET XapaKkTepu3oBaTbCa CreayrLnm:

a) B3BelLMBaHMeM Hebonblumx obpasLoB maTepuana, B3ATbIX C y4acTka;

b) oTroHKol neTy4rx KOMNOHEHTOB obpa3sLia Npu ero Harpese A0 TeMMepaTypbl HEMHOTO Bbille TeMnepaTypbl nnae-
nNeHus nonvmepa;

C) onpegeneHnem auanasoHa npoLeHTHoro uameHeHns AW B macce obpasua.

B.2.5 B atux npoueaypax NpUHUMAaETCs, YTO U3MeHeHue obbema AV npubnuanTtenbHO NPONOpUMOHanbHO Usme-
HeHuIo npoueHTa no macce AW n oba nsmeHeHUsi ABNAOTCA pe3ynsTaToM NoTepy U NOMMOLUEHUA NEeTYYMX BELLecTs ¢
OAVHaKOBbIMM MoKasaTensaMu NAOTHOCTU. 3TO NpeanonoXeHWe NPUHUMAETCR ANA YNPOLLEeHUR, KOTOpoe No3BONseT Uc-
nonb3oBaTh ferko BbiMOMHUMbIE M3MEPEHWUA U3MEHEHUSI MaccChbl, XapaKTepHble ANA KOHKPETHbIX U3MEeHeHul o6beMoB,
KOTOpbl€ MOTyT MMETb MECTO MOoA YNNOTHUTENbHbIM KOMbLOM, F4e UX HEBO3MOXHO U3MEpPATb Hanpsamyto. [N\ HeKoTopbIX
marepuanos 1 BUOOB BO3AENCTBUA MOXET BbiTb HEOBX0AMMbIM ycTaHOBNEHWE Gonee CNoXHbIX COOTHOLLEHUW Mexay U3-
MeHeHUsMKN obbemMa 1 Macchbl Ha OCHOBE AOMOMHUTENbHbBIX UCTIbITaHWIA.

B.3 cxogHble AaHHble

B.3.1 [lo Hayana vcnbiTaHUs U3roToBUTENb JOMKEH yKasaTb criegyiollee:

a) HoMuHanbHylo pabodyto Temnepatypy T, Ha KOTOPYIO KBanULMpYeTCs KOHCTPYKLUMSA KOHLeBOro hutuHra,

b) MuHUManbHyto pabouyio Temnepatypy T,,, Ha KOTOpYio KBanunULMpyeTCs KOHCTPYKUMA KOHLEeBOro unTUHra,

C) cpeaHuin Kot PULUMEHT NMHENHOro TENMOBOro pacluMperns Matepuana a Mmexay MUMHUManbHON U HOMUHabHoOU
pabodrmMmn Temnepatypamu,

d) NpouUeHT nameHeHus obvema, AV, 1 NnpoueHT usmeHeHuns no macce, AW, matepuana 6apbepa (kak 6bi1o onpe-
AeneHo B NpoLiecce UCMbiTaHWiA, BbINOMHEHHbIX B COOTBETCTBUM C NpunoxeHuem D, kak ans ceoboaHbIX, Tak U Ans 3akpe-
NNEHHbIX Y4acTKOB), Ha KOTOpbIE MUCMbiTaHVe MOXET KBanmuLmpoBaTb KOHCTPYKLMMN KOHLEBbIX (PUTUHIOB.

B.3.2 Cnepyrowwit war ans csoboaHbix yyacTkos nonumepa [1 + 0T, - T,,)] cpasHuBaeTcs ¢ (1 + AV/ 100)"/3, yto
onpegenseT Aga crny4vas.
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Onsa cnyyas | B ypaBHeHuu (B. 1) MeeT MeCTO HepaBEeHCTBO
1+ (T, = T,,) 2 (1+AV/100)"3, (B.1)

TennoBoe paclunperne B NpoLiecce TeMnepartypHbIX LUKIOB ABMNAETCA OCHOBHbIM thakTopoM. [ins npoueaypbl kBa-
nudukaumm He TpebyloTca cneuuanbHbie U3MEpeHus, BKYas KOHTponbHble cbopku. Mpoueaypb! 2, 3 1 4, npuBeaeHHble
B B.5.4 , moryT GbiTb NponyLleHbl.

Ons cnyyas |l B ypaBHeHuu (B.2) nmeeT MecTo HepaBeHCTBO

14 0(T}; = T,p) < (14 AV/100)173, (B.2)

OtHocutenbHo Gonblioe M3MeHeHVe obbema MOXET OKasblBaTb BMUAHME Ha JONTOBPEMEHHOE COXpaHeHue Le-
FIOCTHOCTU YNIOTHEHUS, MO3TOMY U3rOTOBUTENb AOMKEH yKkasaTb 3HauyeHus ana AWn t, — ¢

- AW — 70 % obuyero oxvaaeMoro naMeHeHUs Maccbl obpasua nog ynroTHUTENbHbIM YAepPXUBaOLLMM KOMbLIOM
3a 20 ner;

- t; — BpeMs npu BepxHell TeMnepaType UCNbiTaHNsA, Heobxoanmoe ANA W3MEHeHWs Macchbl nnacTudukatopa Ha
Tpetb ot Wi

- t, — war HapacTaHua BpeMeHu nocne t; Npu BepxHei TemnepaType uUcnbiTaHus, Heobxoaumoe Ans NaMeHeHus
Maccbl nnactudukaropa Ha gononHutenbHyo 1/3 W ans obuero ymeHblueHna Ha ase Tpetun ot Wi,

- t; — wWar HapacTaHua BpeMeHu nocne t, Npu BepxHeli TeMnepaTtype uchblTaHusa, Heobxogumoe ANs M3MeHeHus
mMaccbl nnactudukatopa Ha nocnegriow 1/3 W, ana notepu nonHoro W.

B.4 O6pasubl Ans ucnbiTaHum

B.4.1 [InAa npoBegeHus ucnbiTakuii TpebyroTca asa obpasua. Obpasupl ANS UCNbITaHUIE AOMKHbI NPeACTaBNATbL
NOMHOCTbLIO U3rOTOBMEHHbIE rMbKkue TPyObl CO BCEMU CIMOSIMM U KOHCTPYKTUBHbIMM Napametpamu. Bce koHueBble hUTUH-
M BOMKHbI BbiTb TaKol e KOHCTPYKUMU U cobpaHbl C NPUMEHEHMeM TaKoit e npoleaypbl U TEXHUYECKUX YCOBUIA Mo
gonyckam Ha pasmepbl. [AnuHa Tpybbl gormkHa coctaenate 10 m unm Gonbwe. Konbueeble kaHanbl TpyObl cneayeT npo-
BEHTUNUpOBaTb. Tpyby U3roTasnuealoT B COOTBETCTBUU CO CTaKAapTHOW NpoLeaypol, B YacTHOCTY, ruapocTaTuyeckoe
UCMbiTaHne AOMKHO BbiTb BLINOMHEHO NpU TEMNepaType oKpyKatoLLeli cpeabl v He AOMKHO npeBsbiwaTh 1,5 HoMuHanbHoro
NPOEKTHOro AaBneHus.

B.4.2 B xa4ecTBe ansrepHaTUBbl ANA UCMbITaHWIN AONYCKaeTCs ucnonb3oeaTth Asa obpasua rubkon TpyObl AnvMHOM
oT 1 M go 2 m. Obpasel AnA UCNbITaKU JOMKEH BKIKOYaTh cnegyoulee:

a) Bce crnou rubkoi Tpybbl 0 apmupytoLLero cnos, obecneynBaoLlero CTOMKOCTb K AaBNeHUIO; AN NpeacTaBneHus
ocTaBLUMXCA croeB Mbkoi Tpy6bl cnegyeT obecneynTb KONMYECTBO TeMna UNu Hapy KHYIo M30NALMI0 apMUPYHOLLLETO Cros,
obecneunsatloLero CTOMKOCTb K AaBNEHUIO,

b) KoHUEeBble (PUTUHM, KOTOPbIE UMEIOT aHaNorMYHYK KOHCTPYKLMIO, pa3Mepbl 1 XapakTepucTuKu Nno gonyckam Ans
cnegyowmx yHKLWiA:

1) KpenneHus BHYTPEHHEro kapkaca;

2) KpenneHusa u repmeTUsaumm BHyTpeHHel obonoyku, paboTtarLeit nog AasneHnem, u nobbix 3aWwuTHbIX U NeH-
TOYHbIX CIIOEB, NpUNerarLux K BHyTpeHHel obonoyke, paboTatoLeit nog gasneHvenm;

3) Tennonepegayn 1 U3ONALMK, KOTOPblE XapakTepHbl ANA KOHLEBOro pUTHHra.

B.4.3 V3roToBUTENb QOMKEH MMETb AeTanbHYylo YYETHYI0 AOKYMEeHTauuio Nno marepuanam B 3aBOACKOM WCMOMHe-
HUW, pa3Mepam, HaTaram 1 3asopam Bcex AeTanei KoHUeBoro huTuHra 1 Tena Tpybbl, KOTOpble MOTYT BNUATL Ha Xapak-
TEPVCTUKN KOHLEBOTO (hMTUHra B NpoLiecce UCMbiTaHWA, AOCTYNHYO ANA NpocMoTpa npeacTaButensamu noboi 3avHTepe-
COBaHHOI CTOPOHbI. YYeTHas AOKYMEHTaUus AoMmKHa BKMOYaTb TEXHOMOrMYECcKMe YepTexu C pasmepamu U gonyckamu
AnA Tpy6bl U KOHLEBbIX PUTUHIOB U BCE MpoLeaypbl U CTaHAapTbl MO U3rOTOBMEHUIO U OpraHu3auun martepuanbHo-Tex-
Hudeckoro cHaberns. [lononKUTEeNbHO yYeTHas AOKYMEHTaLua BKIOYaeT pacyeTbl, OTHOCALLMECH K MCXOAHbIM AaHHbIM
(nepeoHavanbHoe nepemeweHve, AW, t,, t,, t, nT. 4.).

B.4.4 Tonbko gna cnydas || BHyTpK Kaxxgon ucnbiTbiBaeMon TpyObl ycTaHaBnmBaloT YeTbipe KOHTponbHble coopku
(cm. pucyHok B.1). Kaxigan cbopka MOXeT cogepaTb KBaapaTHbiv obpasel n3onvpylLero Matepuana Ha gasneHuve ¢
KpaeBbiMU pa3MepamMu, kak MUHVMYM B [iBa pasa LuMpe YNioTHUTENbHOro yaepxusawLero konbuya. Matepuan 6apbepa
OOMKEH CXXUMaTbCA MEXAY XXEeCTKON NnuTon, koTopas Gonblue, Yem obpasel matepuana, v XecTkor 6ankoi ¢ LUMPUHOW,
KaK MMHUMYM paBHOM YNNOTHUTENbHOMY YAEPXMBaIOLLEMY KOMbLyy, U ANVHON, NpeBbillatoLelt WpKHY obpasua maTepu-
ana. MpoueHT cxaTua obpasla matepuana JomkeH BbiTb paBeH CxaTuio, JocTUraeMoMy NOA YNMOTHUTENbHBIM YAEPXW-
BaroLMM konbLuom (5 %).

B.4.5 Mo cornaleHnio MOXeT AOoNYcKaTbCA NPUMEHeHWe anbTepHaTUBHbIX KOHUrypauuii KOHTPONbHOM CHOPKM.
Llenbio sBnAeTcs uaeHTUdMKaUUA cogepXaHnsa nnactudgukaTopa v nornoLieHne yrnesogopoaos Ha yyacTke YnmoTHU-
TenbHoro konbua. MpegnonaraeTcs, YTo Kaxablil M3roToBUTENb pa3paboTan NOATBEPKAEHHYIO aHanUTUYECKYK U 3M-
NUPUYECKYI0 MOAENb C UCMOMNb30BaHWeM NpoLeaypbl HaCTOALLEro NPUNOXEHWUA ANSA onpeaerneHUs COOTHOLLEHUA Mexay
NEeTy4 MM KOMMOHEHTamMu B Tpybe 1 B yNNOTHUTENbHOM yAepXuBawLLem konbue. Banvaauusa skniovaet B cebs nccneqo-
BaHWA GapbepHbIX YCNOBUIA B 30HE YNMOTHEHUA OT pa3pe3aHHOoro KOHLEBOro pUTHHra nocne [oKyMeHTanbHo odopMeH-
HOro npolecca Bo3aencTaus.
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B.5 Mpoueaypbl UCNbiTaHUA

B.5.1 Cxema ucnbiTaHusA

B.5.1.1 Obpa3supl 4ns ucnbiTaHWii HeobXxoAMMO BHavane yCTaHOBUTb ANA CTaTUYECKOro LMKIMYECKOro BO3aencTBus
Temneparypbl, @ 3aTeM B YCTAHOBKY ANA AUHAMUYECKUX UCTIbITaHWIA UMK anbTepHaTUBHOE MCMbiTaTenbHoe YCTPOWCTEO, Mo-
3BonsaoLLee u3rnbarb BepXHUA KOHeL UcTbiTbiBaeMoro paitsepa. Cratuyeckue dasbl, T.e. npoueaypa 1 (cm. B.5.4.1.7) u npo-
uenypa 4 (cm. B.5.4.1.4), moryT BbINOMHATLCA Ha 0bpasLiax, pasMeLleHHbIX Ha Norny NPoM3BOACTBEHHOrO y4acTka. [Npoueay-
pbl AVHAMUYECKUX UCMbITaHWI ACMKHbI BbINOMHATHCA ANA UCTbiTaTenNbHOro obpasua(os), ycTaHOBMNEHHbIX B UCMbITaTeNbHOe
YCTPOICTBO, obecneuymnsatoLLero narnbd BepxHero KoHua paisepa, AoCTaToMHbIM ANA NOATBEPKAESHUA TOrO, YTO UCKITIOYEHbI
nobble BO3AENCTBUA TPEHUS MEXAY CNOAMU NOA LMKIUYECKUM BO3AeCTBMEM TeMnepaTypbl. [JuHamuyeckoe narnbaHue He
TpebyeTcsa ANA ucnbiTaTenbHbiX 0b6pasuoB om 1 do 2 M, Tak Kak OCeBas )XeCTKOCTb OTAENbHOro CNOs Ha OKPYXXHYHK NPoY-
HOCTb BeCbMa HesHayuTenbHa. [o3aToMy TpeHue Mexay BHyTpeHHel obonoqkol, paboTatoLyelt noa AaBneHneMm, U Croem Ha
OKPYXXHYIO NPOYHOCTb He BIUAET Ha HarpysKy Ha KpenneHun BHYTpeHHel obonoyku, paboTaroLuelt nog gaBneHveMm.

G
N—1

N

2Lseal

seal

1 — obpaseu matepuana; L___, — LWUAPMUHA YNIOTHUTENLHOTO YAEPKMBAIOLLEro KonbLua

seal

PucyHok B. 1 — KoHTponbHas cbopka (Tonbko cnydaii |l)

B.5.1.2 BHyTpY 1 CHapyXu KOHLEBOro utuHra, npubnuanTenbHO B NOCKOCTY YNNOTHUTENbHOTO YAEPXUBatoLLEero
KonbLa, ycTaHaBnMBaT TepMonapbl. 1o YCMOTPEHUMIO U3rOTOBUTENSA ANSA perMcTpaumm JaHHbIX MOryT NPUMEHSATLCA A0-
NonHWUTeNbHble TepMonapbl.

B.5.1.3 O6pa3ubl AnNA UcnbiTaHUt A0MKHbI ObiTh 3anonHeHbl HedTblo, KoTopas obecneunBaeT XxapakTepHoe 3Haye-
HUE N3MEHEHURA paBHOBECHOTO obbema nonumepa. B TeyeHre Bcero UCNbiTaHUA AOMKHbI NPEANPUHMMATBLCA Haanexalymue
Mepbl NPeAoCTOPOXHOCTH.

B.5.1.4 Mexay thvKCUMpOBaHHbIMK OrpaHUYMTEeNs MU U UCMbITaTENbHbIMK 0Bpa3suammu JOMmKHbI ObiTb YCTaHORBMEHbI
TeH3oaaTuuKkM, YTobbl MOXHO ObINo M3MEPSATb OCEBble Harpy3ku, BO3HUKaLME NpY LMKNUYECKOM BO3AEVCTBUM Temne-
paTypbl.

B.5.2 Temnepartypbl U JaBNeHUs UcnbiTaHUsA

B.5.2.1 WsrotoBuTenb [OMKEH yKka3zaTb BepxHee (MakcuMyMm) u HkHee (MUHUMYM) 3HaYeHUA Temneparypbl Uc-
NbITaHWS.

B.5.2.2 MNMpepgnonaraeTcs, YTo nNpoleaypbl HAaCTORALLEro NPUNOXeHUs MOryT UCMonb3oBaTbCcA ANA Ksanudukaumm
6e3 NpMMeHeHnA NPOEKTHbIX 3anacoB npoYHocTu. MakcumanbHow paboyeit TemnepaTypou, Ha KoTopyto kKeanuduumpyert-
ca Tpyba, AomkHa BbiTb CpeaHRA BEPXHAA TemMnepaTypa ucnbitanus. MuHumManbHoi paboyel TeMnepartypo, Ha KOTOpPYHo
kBanuduuupyetca Tpyba, gomikHa ObiTb CPeAHAR HWKHARA TemnepaTypa UCnbiTaHus.

MpumevyaHune — [pon3BoACTBEHHON Lenbio AnA BepxHeln pabodelt Temnepatypbl sensetcs 130 °C. MNpowus-
BOACTBEHHOW LieNnbio ANA HWKHel paboyeit TemnepaTtypbl MOXeT ObiTb 3HadeHune oT MuHyc 25 °C, Ho He Bbiwe 0 °C. [lo-
NYCTUMbIM 3Ha4eHUEM ANA HWKHel TeMnepaTypbl ANS YCNOBUM 3KCnnyaTaumm, 3a UCKNIoYEHUEM NPOAYBKU, MOXET ObiTb
oT muHyc 5 °C go muHyc 8 °C.
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B.5.2.3 BHyTpeHHee aaBneHne AomKHO U3SMEHATLCSA Mo Mepe U3MEHEHUA TeMnepaTypbl Takvum obpa3som, 4Tobbl npu
TemnepaType okpyatoLLei cpefbl OHO Obino He MeHblue aTMOCchepHOro AaBneHns, a cosaaBsaemMoe MakcuManbHoe aas-
neHue y BepxHero chnaHua npu MakcumanbHoM TeMnepaType UcnbiTaHus coctaenano npubnuautensHo 2 MlMa. JomxHa
BbiTb NpegycMoTpeHa NpeaoxpaHuTenbHas apmartypa, YTobbl B Noboe BpeMs BHYTpPeHHee AaBneHue He nagano Hwke
atMmocdepHoro (oTCyTCTBUE Bakyyma).

B.5.2.4 CnepyeT npegycMoTpeTb, YTOObl CKOPOCTU OXNaXAeHUA Oblnn He HKe, YeM NporHo3vpyemble Ans TUno-
BbIX MPOMBbICIOBbIX NpUMeHeHui. OxnaxaeHne AOMKHO KOHTPONMPOBaTbLCA Tak, YTobbl MOAENMpoBaThb 3TV TUNOBbIE NPO-
MbiCroBble YCroBuA. [lonyckaeTca HarpeB ¢ MeHbLUE CKOPOCTbIO, YEM 3TO MPOTHO3UPYETCA ANA TUNOBbIX NPOMbICIOBbIX
NPYMEHEHUI, HO MeHbLUas CKOPOCTb YBENVYMBaAET BpeMs, HeobxoavmMoe ANA 3aBepLUeHns npouecca LMKIMYecKoro Bo3-
AelicTBUA TemMnepaTypbl.

MpumevyaHune — [pousBoacTBeHHan 6asza ANA CKOPOCTU oxnaxaeHWs Obina cornacoBaHa Kak KOHLUEBoe
YCTPOWCTBO paii3epa Ha yposHe nany6bbi Typenu FPSO unu nonynorpy»Horo ocHoBaHUs Ha Bo3ayxe. BoageiicTeue «noa-
BELUMBaHMA» U «M30MnsaUMUmM» paccmartpueaetca B B.7.10.

B.5.3 Npoueaypa UMKNUYeCcKoro Bo3AencTBUsA TeMmnepartypbl

B.5.3.1 HatypHoe ucnbiTaHve

B.5.3.1. 1 Kaxxabin TepMUYECKUIA LMK SOMMKEH COCTOATb M3 NATU LWaros, onucanHbix B B.5.3.1.2 — B.5.3.1.6.

B.5.3.1.2 BHyTpeHHAs TeMnepaTtypa TpyObl 4OMKHa NOBbIWATLCA 4O TeMNepaTypbl UCTbITAHUA.

B.5.3.1.3 Temnepatypa ucnbiTaHUA SOIDKHa NOAAEPKMBATLCA B TEYEHUE cregyolmx 24 4 nocne Toro, Kak BHYTpeH-
HVe U HapyXXHble TepMonapbl Ha Tpybe AOCTUrHYT cTabunbHoW TemnepaTypbl.

B.5.3.1.4 VicnbitbiBaeman Tpyba oxnaxxgaeTtcs 4O Tex Mop, noka BHYTPEHHUE U HapyXXHble TepMonapbl ctabunu-
3VPYIOTCH Ha TeMnepaTtype okpyxawluei cpefbl. B TeyeHue 3aToro wara gnHamuyeckue Tpyobl AOMKHbI U3rnbaTbea Kak
MUHUMYM ABa pasa. OxnaxxgeHue JOMKHO NMPOXOAUTbL CO CKOPOCTbIO SKBUBANEHTHOM €CTeCTBEHHON KOHBEKUMK C rpaaw-
€HTOM TeMnepaTypbl BOCCTAHOBNEHUA Ha KOHLIEBbIX (OUTUHaX.

B.5.3.1.5 Temnepatypy HeobXxogumMo CHU3UTb OO HUXXHEN TemnepaTtypbl UCTbITaHUA MyTEM KOHTPONMPYEMOro OX-
NaXAEHUA OO TeX nop, Noka BHYTPEHHWE U HapyXHble TepMonapbl He CTabunuanpyrTCS.

B.5.3.1.6 TemnepaTypa gomkHa NoAAepXuBaTbCA Ha YPOBHE HIDKHEN TeMnepaTypbl B TeyeHne 1 4.

MpumevyaHune —Iepuoa BbigEpX KM CBA3AH C MOBEASHMEM NOM3YyYeCcTU U penaxkcaumm paccmaTpysaeMoro no-
numepa. MNMepuog 24 4 npumerum ans PVDF, ana apyrux nonvMepoe MoryT notpebosaTbCca Apyrue 3Ha4eHus.

B.5.3.2 Ucnbitanune obpasuoe rubkon Tpybel om 1 0o 2 m

B.5.3.2. 1 Kaxxabiin TepMUYECKUA LMK SOMKEH COCTOATb M3 NATU LWaros, onucanHbix B B.5.3.2.2 — B.5.3.2.6.

B.5.3.2.2 MNpwu MOHTa)Xe orpaHnyYmuTeny AomKHb! ObiTb OTperynupoBaHbl Tak, YTobbl oceBas Harpyska 6bina B npege-
nax ot 0 go 500 H ans obpasua npu Temnepartype okpyxawLuen cpeabl.

B.5.3.2.3 BHyTpeHHss Temnepatypa Tpybbl T, AOMKHA NOBbILIATLCA A0 TeMnepaTypbl UCNbITaHNA.

B.5.3.2.4 BHyTpeHHsAs TemnepaTtypa Tpy6bl 4ormKHa nogaepxueatbes npu T, B TedeHne 24 4 nocne Havana uvkna
Harpesa.

B.5.3.2.5 BHyTpeHHAs TeMnepaTtypa TpyObl 4OMKHa CHWKATbCA A0 HWKHEN TemnepaTypbl NyTEM KOHTPONMPYEMOoro
oxnaxaeHus 4o Tex Nop, noka BHYTPeHHAA Temnepartypa TpyObl He gocTUrHeT T .

B.5.3.2.6 BHyTpeHHss TemnepaTypa TpyObl AomkHa nogaepxusartbes npu T, B TeyeHve 24 4 OT Havana uvkna
oxnaxgenus. Livkn noeropsertcs HaumHas ¢ B.5.3.2.3.

B.5.4 MNpoueaypbl UCNbITaHUN

B.5.4.1 Onucanus

B.5.4.1.1 MNMpoueaypa 1

Mpouegypa 1 sknovaeT 10 UMKIOB CTATUYECKOro LMKNMYECKOro BO3AeCTBUS Temnepatypbl. KaHan kaxaoro Kok-
uesoro cutuHra koHTponupytot nocne (5 + 1) u (10 + 1) umnknos.

Tpy6bl B npouecce npoueaypbl 1 LMKIMYECcKoro Bo3aeCTBUA TeMnepaTypbl crnegyeT yaepXuBaTb B rOpU3oHTanb-
HOM MONOXeHUK, a PUTUHM MOryT BbiTb NPUNOAHATLI ANA yAo6CcTBa 3aNONHEHURA, KOHTPONA U T. M., NPU 3ToM Tpybbl ocTa-
toTCA cBOGOAHBIMM ANA PacLUMPEHUA U KOPobnNeHnA B pesynbTaTe HarpeBa W BOSHUKHOBEHURA Harpy3ok.

B.5.4.1.2 Mpouenypa 2

Mpoueaypa 2 (Tonbko cnydait |l) 3aknoyaeTca B BO3AEUCTBUMN TEMNEPaTYpbl UCTIbITAHUA B TEYEHUE nepuoaa Bpe-
MeHU He MeHblue {;. B koHUe npoueaypbl 2 AOMKHO GbiTb BLINONHEHO UCNbITaHVe Noa AaBNeHWeM; OgHa U3 KOHTPOMbHbIX
cBopok gomkHa ObiTb U3bATa U3 UCTIbITaTeNbHOIN TPy Dbl M U3MEHEHUEe Macchl B LieHTpe obpaslia MaTepuana AomkHO bbliTb
COMOCTaBMIEHO C NPOrHO3aMu U3roToBuTensA. ECnmn NporHo3Hblii 06bEM M3MEHEHUA He JOCTUrHYT, TO BPEMA BO3AENCTBUS
ANA BCex npoLeayp A0MKHO 6biTb MOBTOPHO paccyMTaHo ANA AOCTUKEHWUA 3a4aHHOro M3MeHeHs npoleHTa no macce W,
1 npoueaypa 2 aomxHa BbiTb NpoAomKeHa A0 3aBepLUEHUA NOBTOPHO paccYnTaHHOro BpeMenu. Ecnu oxungaemoe nsme-
HeHue 6bino NpeBbillEeHO, TO BPEMS pacCYUTbIBaIOT NOBTOPHO.

B.5.4.2.3Mpoueaypa 3

Mpoueaypa 3 (Tonbko cnyyait |l) saknoyaeTcs B NOBTOpeHUM NpoLeaypbl 2 B TEYEHNE BPeMeHN He MeHblue, YeM b,
BKNloYas nobyio KOPPEKTUPOBKY t, ANA AOCTMKEHUS NaHNPYeMOoro YPOBHS N3MEHEHUs.

B.5.4.1.4Mpouenypa 4

Mpoueaypa 4 (Tonbko cnyvait |l) saknoyaeTcs B NOBTOpeHUM Npoleaypbl 2 B TEYEHUE BpeMeHN He MeHblue, YeM i,
Heobxoavmo noareepxaeHne goctmxerus Lenesoro AW B koHTponbHbIx cbopkax Ao Hayana BbiNOoNHeHUA npoueaypsl 5.
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B.5.4.1.5MNMpouegypa 5

B.5.4.1.5.1 Ctatuyeckue Harpysku

Mpouenypa 5 BknoyaeT kak MUHUMYM 40 UMKNOB BO3AEWUCTBUA TEMMepaTypbl.

Ecnu 6bino 3aperucTpupoBaHo kakoe-nubo BUAVMMOE NepemelLeHne No U3MEHEHUAM pasMepoB B TEYEHUE MepBbIX
40 yuMKnoB, LMKNMYeckoe BO3aeCTBME TeMMnepaTypbl 4OMKHO ObiTb NpogormkeHo Ao 3aeeplueHna 20 umknos 6e3 BO3HUKHO-
BEHUA Kakux-nmbo n3aMeHeHuii paamMepoB Unu Ao Tex nop, noka He ByaeT ycTaHOBNEH paBHOMEPHbIV XapakTep U3MEHEHUS.

Kaxabii koHLeBoW hUTUHI AomKeH KoHTponuposatbeA nocne (10 £ 1) yukno u 3atem nocne kaxabix (10 £ 1)
LMKIOB, €CNY He MPOUCXOARAT U3MEHEeHUs, unu nocne kaxabix (5 + 1) LMKNOB, ecnu NPOUCXOAUT BUAMMOE NepeMeLleHme.

B.5.4.1.5.2 Narnbaxune TpyLbl

Mpouenypa 5 skntovaet kak MuHMMyM 40 LUMKNOB BO3OENCTBUS TeMnepaTypbl B npouecce uarnba Tpyodbl. Usruba-
Hue He TpebyeTcsa ansa obpasuos rubkon Tpybbl om 1 0o 2 m.

Livknuyeckoe Bo3geincTBME TeMnepaTypbl JOMKHO NPoAoKaTbcs A0 3aBeplueHus 20 umknos 6e3 BO3HWMKHOBE-
HUA Kakunx-nubo n3aMeHeHuin pasmMepoB U1 Ao Tex nop, noka He ByaeT ycTaHOBNEH paBHOMEpPHbI XapakTep nepemMelle-
HUA, ecnun Bbino 3aperncTpupoBaHo kakoe-nmbo Buanmoe nepemeLleHne no U3SMEeHeHUsAM pasmMepoB B TeYEHNe nepebiX
40 uuknos.

Kaxabii koHUeBOW (hUTUHI AomKeH KoHTponupoBatbea nocne (10 £ 1) yuknos u 3atem nocne kaxabix (10 £ 1)
LMKINOB, €CNY He NPOUCXOAAT U3MEHEeHUA, Unu nocne kaxabix (5 + 1) LMKNOB, ecnu NPOUCXOAUT BUAVUMOE NepeMeLleHme.

B npouecce npoueaypbl 5 AO/MKHO BbINOMHATLCA M3rMbaHue kak MUHUMYM OQHOTO KOHLUa UCTbiTbiBaeMol TpyObl
nyTem nogbema unu narnbaHvs B WapHUpPHOM pame A0 paavyca KpUBOK, paBHOTO NMPOEKTHOMY MUHUManbHOMY paauycy
KOHCTPYKUMM TPyObl. MarnbaHvne QomxHO NOBTOPATLCA Kak MUHMMYM ABa pasa B KaXAoM TEPMUYECKOM LMKIe, Npy 3TOM
Temnepatypa TpyObl 4OMKHa COOTBETCTBOBATbL TEMMNepaType oKkpyxatoLel cpeb!.

B.5.4.1.5.3 lNpoueaypa 6

Mpoueaypa 6 3akniovaeTcs B paspesaHuy KOHLEBbIX (OUTUHIOB M U3MEPEHUN KOHLIEHTPaLMK NETYYNX SNeMEHTOB B
nonumepe noA ynnoTHUTENbHbIM YA PXUBAKOLLMM KONbLOM U Npu 2T 1 4T (rae T ABNAETCA TONWMHOW HecxaTon o6onoyku)
Ha NGOl U3 CTOPOH OT LieHTpa YNMOTHUTENbHOTO YAEepPKUBaIoLWEro KonbLua ANs NoATBEPXASHUSA COOTBETCTBUA NPUEMOM-
HOMYy KpuTeputo. Ecnu 3aganHbiii NPoLeHT usMeHeHuA no macce AW He JOCTUTHYT NOA YNNOTHUTENbHbBIM YAEPXMBaKO LM
KONMbLIOM B KOHLIEBbIX (hUTUHrax nepeoii Tpybbl, To BTOopas Tpyba He gomikHa paspesaTbCs 4O TEX MOp, Noka OHa He NpoW-
AET UCMbITaHUs B TeYeHMe t;, MOBTOPHO PacCUUTaHHOTrO AN AOCTKEHMUA 3aAaHHOTO 3HaYeHUs.

B.5.4.2 O6uwme nonoxeHns

Bropas ucnbiTbiBaemas Tpyba He omkHa noasepraTtbCA UCMbITaHWIo No npoueaype 4 Ao Tex nop, noka nepeas uc-
nbiTbiBaemMan Tpy6a He 3aBeplunT Npoueaypy 6 v obliee spems gennactudvkauuw, (i, + i, + t;), He ByaeT noaTeepxKASHO
unu oTkoppekTuposaHo. MNoatomy BpemMsi Bo3gencTeuns t, 1 t; AnNs BTOPOW UCMbITbiIBaeMol Tpy6bbl Heobxogumo oTkoppek-
TUpOBaTb B COOTBETCTBUM C pe3ynbTatamu UCTbITaHUA Nepeoii TPYOb!.

[nsa obneryeHua ucnbiTakua gennactudukauma B npoyeaypax 2, 3 1 4 MOXeT NPOACIMKaTbCA, Noka OLEHUBaKOTCA
KOHTPOnbHble COOpPKK 1 KOPPEKTUPYETCA BpeMs BO3AenCTauA, iy, t nts.

B.5.5 KoHTponb 1 npoBefeHue ucnbiTaHumn

B.5.5.1 KoHTponb

YyacTku KaHanoB Kaxporo KOHLEBOro huTHHra crieayet KOHTPONMpoBaTh Ha nepemelleHune cnoes. BaxHo name-
PATb U perucTpupoBaTh nonoxerue novaHoro 6apbepa 1 NioGbiX 3aLWMTHBIX UMM METanIMYeckux Croes, NpuneratLmx
K chritovgHoMy Gapbepy, KOTOpbIV yAePKUBAETCA B KOHLUEBOM (OUTUHIE C NMOMOLLBIO YNIOTHUTENBHOTO YAEPXUBaIOLLEro
KonbLa, OTHOCUTENbHO hukcupoBaHHou 6a3bl oTcyeTa. [InA obneryeHua Takux uaMeperuii MoXeT 6blTb Heobxoanmo Bbi-
MOMHWUTL creunanbHble «MOPTbI» UK KOKHa» B KapKace Unu gpyrux Croax Unm Yyepes Kopnyc KOHLEBOro uTuUHra.

B.5.5.2 VicnbiTanve noa Aasnexnem

B koHUe kaxxaoil npoLeaypbl UCMblTaHUA Kaxaas Tpyba AorpkHa noaBepraTtbCA UCTbITaHUIO Ha YTeYKY B TeueHne 2 Y4
Npv NPOEKTHOM AaBrneHuu U KOMHaTHOM Temnepartype.

B.6 Kputepuu npuemMku

B.6.1 3apaHHbiil NPOLEHT U3MEHEHUS MO Macce AomKeH ObiTb AOCTUrHYT NOA YNNOTHUTENbHBIM YAEPKUBAIO LM
KONMbLIOM KaK MUHUMYM B ABYX KOHLEBbIX (hUTUHrax n 6bi1Ts B npegenax 0,5 % no macce B Apyrux.

B.6.2 He ponyckaloTCA yTeuKku, TPELUMHDBI, PacCroeHUs, B3QyTUS U OeCTPYKUMS.

B.6.3 He ponyckaloTcs Npy3Haky nepeMeLLeHns nog YNnoTHUTENbHbIM YAePXKUBaIOLLMM KOMbLOM, UNK NepemelLe-
HUSA JOMKHbI BbITb YCTONYMBBIMM, NPOrHO3MPYEMbIMU U pa3BMBaIOLLMMUCS CO CKOPOCTbIO, KOTOpas He CTaHEeT NPUYUHOMN
paspyLueHuns B TeyeHue 20 ner.

B.7 TexHu4yeckue Bonpocbl. PaccMoTpeHue napameTpoB

B.7.1 O6wue cBeTt

KommeHTapuu npegcraenensl B B.7.2 — B.7.13 kak pekomeHgaumm no keanudukauum, KpuTepUam Unvm uHTepnpe-
Tauuu pesynsTaToB UCnbiTaHnsA. XoTa npoueaypbl, NpUBeAeHHble B HAaCTOALLEM NPUMOXEHUW, NpegnonaraTcs B obem
He3aBUCUMbIMKY, oBcy)xdaeMble HIDKe TeXHUYECKMe BOMPOChl MO UCTOPUYECKUM COOBpaXeHWAM, B HEKOTOPOI CTeneHu,
bonee xapakrepHbl ana PVDF.

B.7.2 O6beMHas cTabunbHOCTb

HennactuduymposaHHble MaTtepuanbl HabyxalT 40 HEKOTOPOro paBHOBECHS, KOTOpPOe CBA3aHO C BO3OeNCTBYo-
et cpenoil.
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KoHueBoW puTUHr npu cBopke MOXET ObiTb NOABEPrHYT «M3ObITOMHOMY CAABNUBAHUIOY ANA UMUTaLMM MaKCUMaribHO
oxugaemoro ycnosus HabyxaHnus, a UcnbiTaH1e MOXET NPOBOAUTLCA B HEPTU, «He BbiablBatoLLen HabyxaHuey, unu ucnonbay-
eMbiVi Npu UcnbiTaruu roua cnegyeT BepuduLMpoBaTh Ha TO, YTO OH co3gaeT Gonbluee HabyxaHue, Yem pabounit onirona.

[o keanudmrKayMoHHbIX UCMbITaHUM AN kanubpoBku peakuuy 6apbepa cnegyeT npoBoauTb nabopaTtopHbie ncnbi-
TaHWA Ha HabyxaHue nod Bo3denCTBMEeM OKpYXKatoLLen cpedbl, kak B npunoxeruu D.

B ponrocpoyHoi nepcnekTuse ycaaka 6yaet 6onblue, Yem HabyxaHue (BosHuKatoLLee 13-3a nornoLesus cgniovaa),
ecnu co BpeMeHeM maTtepuan bapbepa penakcupyeT Npu BbICOKOM TeMnepaType, BKoYas peakumio Ha HabyxaHue. Cne-
AYyeT NpMHMMaTh BO BHUMaHWe BpeMs penaxkcauum Ans BpeMeHHOro Lukna npu UMKNMYeckoM Bo3aencTBumM Temneparypbl,
KOTOpOe NpefBapuTenbHO CrneayeT onpeaensaTh Npy nabopaTopHOM UCTbITaHUK.

B.7.3 Yucno TemnepaTtypHbIX LUMKNOB ANs KBanudukauum

B.7.3.1 Ha ocHoBe pesynsratoB ucnbiTanui nnactugpuymposanHoro PVDF cornacosaHo, 4to 10 (ctatudeckux)
LMKINOB SBMSAOTCA AOCTaTOMHbIMU ANS «NpeaBapuTenbHoil obpaboTkny ucnbiTbiBaemol Tpybbl (cospats B 6apbepe npo-
FHO3UPYEMYIO PacTArMBaloLLyo Harpy3sky Npy oxnaMgeHun 4O camol HU3KOM TeMnepaTypbl UCTMbITaHUA) U YMEHbLUEHUS
rMcrepesyca B OTBET Ha YCTONYMBbIN YPOBEHb.

B.7.3.2 OcHoBblBaiCb Ha CKOpPOCTU ocrabnenus o «paspylieHua» npy paboTte npealwecTByOWMX KOHCTPYKUMIA
KOHLEBbIX (PUTUHIOB 1 3MMMUPUYECKOTO COOTHOLIEHUA 1:2 Mexay LMKnaMu Ha NpoMbiCiie OTHOCUTENbHO LMKITOB UCMbITbI-
BaeMbIX Tpy6, npegnaraeTca cunTaTh, YTO AononHUTenbHble 40 LMKNOB (CTaTUYECKUX UK AUHaMUYeCKUX, B 3aBUCUMO-
CTU OT NpUMeHeHua TpyObl) Nocne 3aBepLUeHnUs 3aAaHHOro npolecca Aennactugukayum ABNATCA 4OCTATOYHbIMU ANA
AEeMOHCTpaLmu NPUrogHOCTH K UCMONb30BaHUIo MO HasHavyeHu. B kayecTBe ansTepHaTvBbl, €CNU LMKNuYeckoe Bo3aei-
CTBUE TeMnepaTypbl BbINONHAETCA MO 3TanamM B NpoLecce BO3AeNCTBUA, KOHEYHbIE CepUM TEMMNepaTypHbIX LIMKIOB MOTyT
ObiTb YyMeHbLUeHbl Ao 20 B cnyyae, ecnu obLiee YMCno LUMKNOB cocTaBuT MuHUMYM 50 Uuknos.

B.7.3.3 HyneBoe nepemelleHe MOXHO MHTEPNPETUPOBaTb Kak NOCTOAHHO-YCTOMYMBOe. Ecnu onpegeneHo ycTon-
YMBOE NepeMeLLeHIne, 3TO MOXET BbiTb OTpaXKeHO C MOMOLLbIO NMHEHO MHTEPNONALUKM, Ha 6a3e cepun NnpeasapuTENbHO
ucnbiTaHHbIX obpa3LioB.

B.7.3.4 MogenupoBaHne NpMMeHeHUA B NPOMbICIIOBbIX YCNOBUAX CO CPOKOM cnyx6bl 20 neT n ycnoeuax akcnnya-
Taluuu Npu YacTbiX TEMMNepaTypHbIX Luknax TpebyeT HECKONbKO AOMNONHUTENbHbIX NET HENPEepPbIBHOM LMKITUYECKOro BO3-
aevictena. MNoatomy B peanbHocTu Havbonee nNpakTUMECKUM NOAXOAOM MOXET BbiTb NPUHATUE KBanuduKaumum Ana cpoka
cnyx6bl, MOgenNVpyemoro npu UcnbiTaHum, BHeapeHue Mapkepos B PVDF 6apbep 1 onpegenesue nporpaMmmbl MOHUTO-
pVHra ansa KannbpoBKK OTHOCMTENBHO AAHHbIX HAaTYPHOrO UCMbITAHWUSA.

B.7.4 Yucno v npupoaa AMHaMU4ecKMX U3rnbos Ana KBanugukaumm aguHaMn4eckon Tpyobl

B.7.4.1 Heobxogumo M30rHyTb Kak MUHUMYM OAUH KOHEeL UCMbiTbiBaeMon TpyObl, YTO JOCTaToOMHO ANA 0cBobOX-
OEHUA TPEHUR BHYTPEHHMX crnoeB mexay cnosmu PVDF u kapkaca/PVDF/apmuposanus, obecneymsatoLiero CToMKocTb K
paenenuto. 31o Byaet AocTaTouHbIM ANA TOro, YTobbl HaTAXeHue, BO3HuKatowee B kputudeckux cnoax PVDF, gocturano
obxatoro ynnotHeHusA. N3rubanune He TpebyeTtca ana obpasuos om 1 do 2 m.

B.7.4.2 HeT Heo6x0aMMOCTU NPUMEHATL NporpaMmMy U3mboB Kak Npy MexaHU4yeCckoM yCTaroCTHOM UCTbITaHuu pani-
3epa, MOCKOMbKY 3MEMEHT XECTKOCTU Ha U3rnb yMeHblUaeT HarpyXeHne Ha KOHLEBOM (DUTUHrE OO0 U3MEHAIOLWENCS pac-
TArMBAIOLLEW Harpy3ku, KOTopas 3HaYUTENbHO HUXKE, YeM Harpy>xeHue, BO3HUKarolee oT TeMneparypbl.

B.7.5 MacwrabupoBaHue guameTpa

OcCHOBHbIMKM NapameTpamu MoBedeHUA nonuMmepHoro Gapbepa Ha y4acTke YNnOTHUTENbHOro Kombla SBNAETCA
NPOLEHT BAABMMBAHWUA U COOTBETCTBYIOLLME HanpsXXeHUs B 30He obxaTtuna. Ecnu pesynbTtaTbl UCMbITaHUA UCMONb3YOTCA
ANA Apyrux anameTpoB, cnegyeT obecneynBaTb NOCTOAHHOE BAABNMBaHMe 06oMovYkM B paguanbHOM HanpaeneHun Kak
NPOLEeHT OT TonwmHbl Gapbepa. Mpu pacyeTe npoueHTa BAaBNMBaHUA UK 06XaTus [OMKHbI OLieHVBaTLCA cregylolue
3NEMEHTDI:

a) reomeTpus obxatua (obbiMHO MaclwTabupyeTtcs Ans obecnedeHns aHanoruyHoro pacnpeaeneHusa HanpskeHui);

b) npornbaHue nbbix NPONOXEHHbIX CTanbHbIX MOAAEPKMBAIOLLMUX BCTABOK;

C) AOMyCKu Ha U3roToBneHue 1 cOopky; UX CNeayeT oTperynupoBath Tak, YTobbl cpaBHMBaeMble KOHCTPYKLMM UMEenu
aHanorm4yHoe M1HUManbHoe oxaTtue Gapbepa nog oGXxuUMaloLLMM KOMbLOM.

B.7.6 Konn4ecTtBo KOHLEBbIX (PUTUHTOB U anbTepHaTUBHbIE MeTOAbl UHTepnpeTaluu

HecmoTps Ha To, YTo ogHO TPYOb! (ABa KOHLEBbIX (PUTUHA) MOXET ObiTb 4OCTATOMHO ANSA UASHTUMDUKaAUMMN MEXaHN3-
Ma 1 obecneyeHnsa npeasapuTenbHol 6asbl AnA keanudukaumm, AnNs BepuduKaLmy NOBTOPAEMOCTU Pe3ynbTaToB U UHTEp-
npeTauvm U3SMeH4YMBOCTU JOMYCKOB U3TOTOBMIEHUA HeObXoaMMO BTOpoe UCTbiTaHue (oaHa Tpyba, ABa KOHLEBbIX (hUTUHTA).

Bo3aMoXHO Mcronb3oBaHue WCMbITbiBAEMbIX TPYD € KOHCTPYKLUMAMM KOHLEBbIX (PUTUHIOB, KOTOpble AOCTaTOMHO
6nu3KK, HO He MAeHTUYHbI. HeobXoaMMO yCTaHOBUTb KPUTEPUM MPUHATUS OrpaHNYeHHbIX pasnuymnil KOHLEBbIX (OUTUHIOB.

B.7.7 Bec Kapkaca

BHyTpeHHuit cnoit PVDF (ans paitaepos ¢ MHorocnoiHbiMu cntongHbimmn 6apbepamu PVDF) BHegpsetcs B cnu-
parnbHbie NPOMEXYTKM kapkaca. Bec kapkaca nepexocutcsa B 3ot cnov PVDF uyepes atn BHegpenus. Ecnu PVDF npeg-
CTaBNAET OQHOCONHYIO KOHCTPYKLIMIO, TO OH Taloke BHEAPAETCA B CnvparnbHblie NPOMEXYTKM apMupoBaHus, obecneunsa-
IOLLIEro CTOMKOCTb K AaBMNeHuo.

Paitzepbl MHOroCnoHOI CTPYKTYPbl UMEIOT rMaakyko noeBepxHocTb mexay cnosmu PVDF. Kpome Tex cnydaes, korga
BHYTPEHHee AaBreHve cnocobHo nepeaasartb Harpy3Ky oT Beca (Nnkc Harpysku, BO3HUKatoLMe OT LUKNMYeckoro Boaen-
CTBUA TeMnepaTypbl), Harpyska oT Beca v BO3AENCTBUA TeMnepaTypbl (MponopLuroHanbHo TonwyvHe 6apbepa) HanpamMyto
nepefaeTcs K BepxHeMy KOHLieBOMY hUTUHry. Ha ocHoBe TMMOBbLIX NPUMEPOB peanbHbiX 3KCMNyaTauMoHHbIX YCNoBUi
€CTb OCHOBaHUA cYUTaTb, YTO Harpyska ot Beca bapbepa yeenuunsaet obulyto Harpyaky ot 10 % go 15 %.
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B.7.8 Pa3MmepHble AONYyCKU

BnusiHue pasmepHbiX AOMYCKOB Ha 3KCMyaTaLMOHHbIe XapakTepucTUKU MHAVBUAYaNbHO ANA KOHCTPYKUUM KOHLe-
BOro hMTUHra usrotoBuTens. TpyaHo Aatb obLyve pekoMeHaauum KpoMe Toro, YTo AormkHa BbiTb BO3MOXHOCTb BepudU-
uMpoBaTh, YTO AONYCKU Ha COOPKY M3rOTOBMEHHbIX KOHLUEBbIX (DUTUHIOB paBHbl UMM Mydlle JONYCKOB, NOMyYeHHbIX AN
KOHLEBbIX (PUTUHIOB UCMbITbiBaeMbIX TPy6. MuHMManbHbiil NPoUEHT BaasnueBaHusA Gapbepa fomkeH 6biTb Gonblie unu
paBeH NPoLeHTY BAaBNMBaHUA AN KBanudukaLuMoHHbIX 06pa3LoB.

[nsa noaTeepxaeHusa sepudukaumm Ha 6ase ucnbiTaHuii Heobxogumo, YToObl AeTanbHbIi NPOEKT, UCXOAHbIE AaH-
Hble ANA NPOEKTUPOBAHUA U [OMYCKN U3rOTOBUTENA Bbinu AOKYMEHTanbHo odopMIieHbI.

B.7.9 OueHka cpoka crnyX0bl TpyO Ans paboTbl ¢ CblIpon HePTbIO

Mpu kBanudmrKkaumMm ANA SONroBPEMEHHOIN 3KCnNnyaTauum uaMeHeHve npoueHta AW, gocturiytoe B UcnbiTbiBae-
Mol Tpy6e, AomkHo 6biTb Gonblue 70 % 3HauyeHusA, NONyYeHHOro NpU UCMbITaHWM Ha BO3OEMCTBUE OKpYXatoLleln cpeabl,
onvcaHHoM B npunoxenun D, ona makcumanbHou paboyelt Temnepatypbl TpyObl B 3agaHHOM Cbipoit HedT Unu 3KkBUBa-
neHTHou cpepe. Cpok cnyx6bl AoMmKeH onpeAenATbLCA MO CKOPOCTU NON3y4YecTn Ha 6ase TeMnepaTypHbIX LIUKIOB B Teye-
HMe cpoka cny0bl, ecnu nMeeTcs npusHak gedopmauum dapbepa B koHUEeBOM huTuHre. Tpyba gorrkHa ObiTb NpusHaka
KBanuuLMpoBaHHOW, ecnn oTCyTCTBYET Aedopmauus bapbepa.

B.7.10 PaccMoTpeHue NMpoeKTHbIX YyCIoBUNA

B.7.10.1 O6wme nonoxeHus

[nA kaxagoro npoekTa Heo6XoAUMO OLEHUTb, Kakue 3neMeHTbl NPoLeaypPHOro UCMbITAHUA ABNAIOTCA UMW He ABNSA-
OTCA penpeseHTaTUBHbIMU ANA NPOEKTHbIX YCMNOBUIA 1 BO3AENCTBUIA.

B.7.10.2 MNopgseluvBaHne BEPXHEro KoHua

MeToab! 1 MexaHuyeckve AeTany noaBeLLnBaHUA KOHLEBbIX (OUTUHIOB BEPXHEro KoHua rubkoli Tpy6bl MoryT BNUATD
Ha CKOpOCTb HarpeBa U OXNaXaeHus AN KOHLEeBoro puTuHra u obonouku, paboTarolleit nog AaBneHnem, B 3aBUCUMO-
CTW OT TOro, Kak KOHCTPYKLUMOHHas onopa OTBOAUT TEMMO OT KOHLEBOro hUTMHIa UK yKpbIBaeT ero oT BeTpa WUnun Apyrux
KOHBEKLMOHHbIX UNu OXNaXaarLwmx Bo3aencTeui. SnNemMeHT )eCcTKOCTU Ha u3rub u apyroe BcnoMorartensHoe o6opyao-
BaHMWe TaioKke MOryT oKasbiBaTb CYyLUECTBEHHOE BNVAHWE Ha NoKanbHble TENNOBbIE PEXVMbI.

B.7.10.3 Morpyxexue/nzonauus

[Ba 3nemeHTa KOHCTPYKUMMW, NpunerawLme K KOHLUEBOMY (OUTUHIY, MOTYT OkasbiBaTb BMMSHWE Ha 3KCTPeManbHble
3HaYeHUA TeMnepaTypbl ¥ CKOPOCTU HarpeBa 1 OXNaXAeHUA. B yacTHOCTU, HekoTopble KOHLEBbIE (PUTUHIV U3ONMPYIOTCA ANA
obecneyeHns 3awuTbl OT OTHA, a APYrMe KOHUEBble PUTUHIM MOHTUPYKOTCA nog Bogol. Hanbonee BeposTHO, YTO MepBbliit
ByaeT ucnbiTbiBaTh Honee BbicokMe TeMnepaTypbl B yCTaHOBUBLUEMCA pexume, Gonee HU3KMe CKOPOCTU oxnaXkaeHus u bonee
BbICOKME CKOPOCTU Harpesa. Hanbonee BEpOATHO, YTO NOrpy)KeHHble KOHLUeBble pUTUHMM ByayT ucnbiTbiBaTb 6onee Huskue
Temneparypbl B yCTaHOBMBLUEMCS pexume, Gonee BbiCOKME CKOPOCTU OXNaXAeHUs U Gonee HU3KMe CKOPOCTU Harpesa.

B.7.10.4 MNpopyska cuctembl

B npouecce TexHonorMyeckyx 3akpbiTUN UNW OPYrvX aBapuiiHbiX paboT rasoBble 3KCnnyaTauuoHHble pali3epHblie
cucTeMbl MOryT nogsepratbcA ObicTpomy cbpocy gasnenus u npoayske. W3-3a adpcpexTos [xoyna-ToMmcoHa npupoa-
HOro rasa Takue NpPoAyBKW MOTYT Bbi3blBaTb ObiCTpoe oxnaxaeHue A0 HU3KUX TeMnepaTyp, KOTopble 3Ha4YUTENbHO HbKe
TemMnepaTypbl okpyxatoLuei cpeabl. MoxeT 6biTb BaXKHbIM Y4ET TENNOeMKOCTU rasa npu OLieHKe CKOPOCTU OXNaxAeHUs U
MUHUManbHOW TemnepaTtypbl, AocTUraemoli B obonouke, paboTatoLlei nog AasneHeM, B npouecce NpoayBKu.

B.7.11 Opyruve npoueaypbl UCMbITaHUA

[Opyrue npoueaypbl, paspaboTaHHble ApyruMu rpynnamu, MoryT CyLlecTBOBaTb B AOMOMHEHWE K HacTosALel npo-
ueaype.

B.7.12 OueHKa MaTepuasioB U PeXUMOB pa3pyLueHus

Hacroswas npoueaypa UcnbiTaHWs OTHOCUTCA K ANUTENbHbIM HEMPEPbIBHbIM BO3AENCTBUAM BbICOKOM TeMnepary-
pbl C NepuoanYecKUMM LiMKknamm oxnaxaeHus. B aTux ycnoBusx BO3MOXHO BO3AeUCTBUE COAepPKaHUs NeTyUnX KOMMNOHEH-
TOB nonumepa obonoyku, paboTaioLLelt nog AaBneHreM, U HanpsXXeHWI, KOTOpble MOTYT BO3HMKaTb B 060MoYKe B pesynb-
TaTe TENMOBOro paclUMpeHus U oxaTua. TeM He MeHee MoryT 6biTb Apyrue akTopbl, KOTopble HeobxoanMo yuuTbiBaTh
npy OLieHKe MaTepuanos U PeXVMOB pa3pyLUEHUA, KOTOpble BAUAIOT Ha 3KCMnyaTaLuMoHHble XapaKTepuUCTUKN KOHLIeBOro
duTuHra. OgHMM U3 NPUMEpPOB Taknx hakTopoB, KOTOpble HEOBXOAMMO YYUTbIBaTb NPU OLIEHKE MaTepuanos, ABMAETCA
MN3MEHEHME KPUCTanIM4Yeckoro COCTORHUA NoNMMepa 1 COOTBETCTBYoLLEee n3MeHeHne ceoboaHoro obbema us-3a npogon-
XUTENbHbIX BO3AENCTBUIN BbICOKOM Temnepatypbl. [INs NonHOro NoOHUManus Apyrx BO3AenCcTBUM MOXET notpeboeaTbea
[OMNonHUTENbHOE UCTbiTaKne obpa3sLoB MaTepuana Unu KOHLEBbIX (OUTUHIOB.

B.7.13 Yucrno TemnepaTypHbIX LIMKMOB NMpu UCNbITaHUN

Mpoueaypa HacTosALLEro NMPUOXEHUs ycTaHaBnueaeT ANA KoHueBbiX puTUHroB 20 HayanbHbiX U 20 KOHEYHbIX
TemMnepaTypHbIX LUKNOB nocne AOCTWKEHWSA 3adaHHOTo COCTOSHUA nnacTudmkaumm. Yucno yuknos 6bino BbibpaHo Ha
OCHOBE NpeablayLLero onbiTa UCTbITaHUN U OXUAAHWUA, YTO YCIIOBUA HarPYKEHUA U MPOYHOCTM MOryT BbiTb Hagnexalum
obpasom uncnbiTaHbl Npy koHeYHblX 20 yuknax. Tem He MeHee cnegyeT NOHMMaTb, YTO pansepbl U gpyrve rmbkue Tpyobl
MOryT NoABepraTbCca 3HaYMTenbHo BonblueMy LIMKNUMYEcKoMy BO3AEVCTBUIO TeMNepaTypbl B NpoLiecce «Crycko-nogbema
1 Apyrvx 3akpbiTuii. Beina npoBegeHa oueHka, YTo TUMoBas ycTaHOBKa KOMMNIIEKCHOM NoaroTtoeku rasa 8 CesepHoM Mope
MoxeT ucnbiTeieate 1000 TeMnepaTypHbIX LMKIOB B TedeHne Tunosoro 20-neTHero cpoka cnyx6bi. Pekomengyetca go-
NOMHUTENbHOE LMKNMYeCcKoe BO3AeiCTBUe TemmepaTtypbl, €CliM UMEETCH OCHOBaHWe npeanonaratb, YTO BO3JeiCTBUe
OOMOMHUTENbHBIX LIMKIOB MOXET B MPOTUBHOM Crydae MOBMUATb Ha CTabunbHble 3KCMnyaTauMoHHble XapaKTepucTvku
KOHLEBOro huTuHra.
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MpunoxeHue C
(cnpaBo4Hoe)

Mpoueaypa ucnbiTaHus obpasuya nonusmHunuaeHdTopuaa (PVDF) nog Bo3genicTBMEM Cbipoy HedhTH

C.1 O6wume ceBejeHus

Llenbio HacTos el npoLiedypbl ABNAETCA U3MEepPeHUe PasBUTUA U KOHEYHOTO COCTORHUA AennacTudukaumm u pe-
nnactudpmkaymm obpasyos PVDF, npeactasnstowmx obnuuosodHyo o6onoyky rubkoin Tpybbl nog sospeicTenemM fobbi-
BaeMbIX XUAKUX YrNeBOAOPOAOB.

MEPbI NMPEAOCTOPOXHOCTU — lMpoueaypa, onucbiBaemMas B HacTOALLEM NPUIIOKEHWUW, BKMKOMAET Harpes 1
obcnyxuvBaHue ropsvero obopyaoBaHUA U YrneBoaopoaHbiX NpoaykToB. OTBETCTBEHHOCTb 3a obecneyeHune BbinonHe-
HUS BCEeX Haanexalyvx npoueayp no obecneyeHuto 3alwuTtbl NepcoHana ot TpaBM unu obopyaoBaHUA Un TEXHUYECKUX
CPeACTB OT NOBPEXAEHWA BO3naraeTcA Ha pU3NYECKVUX NUL UMK OpraHu3aluv, KoTopble NPYMEHSIOT HacTORALLYI Mpo-

ueaypy.
C.2Tpouenypa ucnbiTaHusa

C.2.1 Heob6xoaumble MaTepuanbl

C.2.1.1 Obpasubi PVDF

Heobxogumo veTbipHaguate obpasuos PVDF, kaxabii ¢ pasamepamu npubnuantensHo 35 x 75 mm. Cnegyert noa-
FOTOBUTb NNOCKMUE U NPAMOYronbHble 0BpasLipl ¢ napannenbHbiMU NPOTUBOMNONOXKHBIMU CTOPOHaMU, NepneHAVKYNAPHbIMU
CMEXHbIMW CTOPOHaMu 1 paBHOMepHOM TonwuHol [npeagnoyTtutensHo mexay 0,5 u 3 mm). O6pasubl AomKHbI OblTb ogHOM
MapKku 1 UMETb OQUHaKoOBOE NepBoHaYanbHoe konvyecTBo nnactudmkaropa (ot 0 % go 2 %), kak npu U3rotToBneHun obo-
noyek Ha gaeneHue rubkon Tpybbl, 1 4OMKHbI ObiTb 0TOGPaHbl 13 06pPas3LOB IKCTPYAMPOBAHHbIX 0BOMNoYeK.

C.2.1.2 BoageucTeytowuit conova

Onsa ucnbiranua 12 obpasuos, onvcanHbix B C.2. 1.1, TpebyeTcs npubnusutenbHo 1 nxugkoro yrnesogopoaa.

CnepyeT paccMoTpeTb UCMonb3oBaHue Kak ra3oobpasHbiX, TakK U XMAKUX KOMMOHEHTOB NnacToeoro gnounaa (B co-
OTBETCTBYIOLMX MPOMOPLMAX) C MCMONb3oBaHWEM aBToknasa, YTobbl B npouecce BO3AENCTBUR MOIMO MoaAepXuBaTb-
CA 3KCNnyaTauvMoHHoe AaBrneHune. XOoTA 3T0 BnMsHWE He ObiNo A0 KOHL@ OLEHEHO, UMEIOTCA NPU3HaKKU, YTO HeKoTopble
yrneBoaopoAHble KOMNOHEHTbI Gonee athdekTUBHbI MO CpaBHEHUIO ¢ ApYMMU Npu AennacTudukaumu/pennactdukaumm
PVDF; nasneHve Bo3OelCTBUA MOXET Takke BNUATL Ha B3aumoaencTeme.

C.2.1.3 IabopaTopHble cocyabl

B kayecTBe nabopaTopHbiX COCYAOB CrneayeT UCMonb30BaTh MHEPTHbIE aBTOKNaBHble cocyabl Ans o6pasLos eMKo-
ctoio 0,5 unu 1 n, npurogHble ANs UCNonb3oBaHuUA ¢ yrinesogopogamu npu Temnepartype 130 °C.

C.2.2 TOYHOCTb U3MepeHus

HeobxoaumMo BbINOMHATL crieayolme N3MepeHns:

a) TonwuHy nsmepstor go 0,01 mm;

b) maccy namepsiot go +0,000 1 r;

C) TemnepaTypy perucTpUpyoT HenpepbiBHO 1 usMmepstoT go +3 °C;

d) obvembl (Mcnonb3ys 3akoH Apxumeaa) uamepsior go 0,005 mn.

C.2.3 MNpouenypa

C.2.3.1 MNogrotaenueatoT 12 YUCTbIX Cyxux obpasLoB U OAHO3HAYHO MapKMPYOT Kaxabii obpasel nyTem Hagpesa
KpaeB unv kakum-nubo gpyrum cnocobom, pesynbTar KOTOPOro He MOXeT ObiTb yAaneH B npoLecce BO3aencTBuA.

C.2.3.2 YpansoT c obpasuos nobbie OTCNOMBLUMECS Kpas U NOCTOPOHHUE YacTULbl, NPOTUPAIOT UX CYXOI TKaHbIo
unu BymadxHbIM NMOMOTEHLEeM M NOMELLaoT B CYLUMMbHbIN Wkad Ha 24 4 neped BbiNOMHEHNEM CMNeAyLWmUX LWaros.

C.2.3.3 ViamepsiioT 1 perucTpupyioT TONWMHY T U Maccy my Kaxgoro obpasua. He cnegyet kacatbcsi obpasios
ronbiMy pyKamu B npouecce namepeHnin. PaccunTbisaioT obbem V, kaxgoro obpasua, ucnonbays 3akoH Apxumega u co-
OTBETCTBYIOLUME BEChI UM NMKHOMETP, U CPEAHIOK TOMLUMHY Ty .

C.2.3.4 MNomewarwTt 12 obpasuos 1 npubnusutenbHo 1 n BozgeincTayowero gnovaa B 3akpbiTbii KOHTEHEp, Ko-
TOpbIVi MPUroAeH ANA Harpesa dnionaa 4o Temnepatypb! T (B KayecTBe anbTepHaTUBbl MOTYT UCMONb30BaTbCA ABa OT-
AenbHbIX KOHTelHepa no wecTb obpasuos u npubnusutenbHo 0,5 n HedTH B Kaxkaom). HarpesawT 1 noaaepxvsaroT
Temnepatypy HecdbTu npu T. MomewatoT gBa ocTaslumxca obpasya B BeHTUNMpyemyto Tepmokamepy npu 220 °C Ha 24 y,
U3MepsIoT Maccy m,  obbem V, 1 paccunTbiBalOT NepBoHaYanbHbIii NPOLEHT No Macce nnacTudmkaTopa n Makcumanb-
Hblli MPOLEHT U3MeHeHus obbema.

[ns GbicTporo nony4YeHvs NepeoHavanbHbiX PesynbTaToB HadanbHble 3KCNEPUMEHTbI MOTyT NPOBOAUTLCS NPU 3Ha-
YeHuu T, paBHom 130 °C. 3T10 Takke Heobxoaumo, YTobbl MAEHTUUUMPOBATL COOTHOLLUEHVE paBHOBECUA nnacTtudu-
KaTop/cbipas HedTb NpU pas3nuyHbiX paboyux Temnepatypax. [o3ToMy ANA pelleHns 3TOro Bonmpoca PeKoMEeHAYyeTcs
BbIMONHUTb MOMHbIN HAbop MCNbiTaHW Ha BO3AECTBME BHELLHeW cpeabl B 3aJaHHOM AuanasoHe Temneparyp. Ocoboe
BHUMaHue cregyeT yaensaThb NoAroTOBKE NMOBEPXHOCTU U TOMLWMHE, XPaHeHUo Hed T U codepXaHuio kucnopoaa.

C.2.3.5 PaccunTbiBaloT Bpems Harpesa t; 1 t,, BblpaxeHHoe B Yacax, No ypasHeHVAM

t, =225. 12 (C.1)

avg’
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t, =400-13,q, (€.2)
rAe T,,q — CPEAHAs TonwmHa obpasua, MM.
OxupaeTcs, 4TO paBHOBeCHe NpoLecca gennacTugukalyum 1 NOrfoLeHNs Cbipoit Hed T HacTynuT NpubnusuTenb-
HO Yepes .

C.2.3.6 BoHumaroT no Asa obpasya nzs HedpTAHON BaHHbI BO Bpems t,/4, t,/2, 3/4 - t, u t, cootBeTCTBEHHO. lpo-
MbiBaroT obpasybl crnabbiM MbinbHbIM BOAHBIM pacTBOPOM, NpononackvsarT obpasybl B YUCTOM BOAE U TLaTENbHO Bbi-
CYLUMBAKOT NOBEPXHOCTb YMCTOIN CyXor Bymaroit unu TkaHeBbIM NOMOTEHLEM.

MomelyatoT 06pasLpl B CyUnbHbIV WKad ANA oxnaxaerua Ha 24 u. Nocne oxnaxaerua U3MepsIoT U perucTpupy-
10T ANUHY, LWMPUHY, TOMLMHY U Maccy m, 1 paccunTbisaioT obbem V, kaxgoro obpasua. Ecnv obpasey gedopmuposaH,
YTO 3aTpyAHAET NPAMOe M3MepeHue, ero nepBoHaYarnbHO B3BELLMBAIOT Ha BO3AdyXe U 3aTeM MoABELUMBAKT B BOAE; onpe-
AenstotT o6beM no 3akoHy Apxumeaa. PaccuuTbiBaloT NPOLEHT U3MEHEHNUA No Macce 1 obbemy.

C.2.3.7 BolHumatoT fBa obpasiia u3 HedbTRHOI BaHHbl, 3aTem obpabaTbiBatoT 1 BbINoNHAKT pacyet (cm. C.2.3.6) ans
BpemeHu (t, + £1)/2 u t,. [JaloT ocTbiTb B HeTAHOM BaHHe 1 YTUIM3UPYIOT UCTIbITaTENbHYI HeTb Nocre U3BMEeYeHNs no-
cneaHunx obpasyos. He cnegyeT ucnonb3oBath UCMbITATENbHYO HedTb ANA AanbHEeNLMX UCMbITaHUI pennacTudukaumum.

C.2.3.8 B xauecTtBe onuum obpasupl, ucnbiTaHHble Ha atanax C.2.3.6 n C.2.3.7, nocne namepeHus MoryT Ucrnonb3o-
BaTbCA ganblue cnegyrowmum obpasom:

a) NpuroTaBnMBaKT M OAHO3HAYHO MApPKUPYHOT LIECTb 0ObIYHbIX MHEPTHBIX METaNNMYeckmx Yallek Ans obpasuos,
npuUrogHbIX Ans B3selmnBaHus obpasuos us C.2.3.6 u C.2.3.7, nomelyatoT obpasel B Kaxayto YallKy 1 onpegenstor ob-
LI Maccy Kaxxgoit Yallkv ¢ obpa3sLioM; noMeLLaoT Yallku 1 obpasLbl B BaKyYMHYIO U BEHTUNUPYEMYIO TepMoKamMepy
npu 220 °C.

b) nocne HarpeBaHus B TedeHue 24 Y4 BbiHUMaOT 06paslibl U3 TepMOKaMepbl U NOMEeLLalT UX B CyLUMNbHbIW LWKad
ANA OXNaXAeHUA Ha 24 4, 3aTeM U3MEepSIoT U PerucTPUPYIOT Maccy kaxagoro obpasua.

C.2.3.9 3anonHsoT bopMy AaHHbIX, npuseaeHHyto B C.2.4 ans pacyera YMCTOM NOTepM Macchl Am NETy4nx Kom-
NMOHEHTOB U YUCTOE n3MeHeHue obbema AV 1 noaTeepxAaloT obLMIA NPOLIEHT 3MeHeHus maccbl AW, cooTeeTcTBYOWMI
nepBoHa4YanbHOMy copepXaHuio nnacTudgurkaropa.

Vameperus obujero AW ans spemenu ty, (t, + £;)/2 v t, BOMKHbI BbiTb consmepumbiMu Ans obpasuos (0,1 %).
Ecnu 3to He HabnogaeTcs, To npoueaypy NOBTOPSIOT C AONONHUTENbHBIMU 0bpasLuamu Wunm ¢ y4eToM BO3MOXHOCTU pac-
LUIMPEHNA UCTbITaHUI Kak MUHMMYM Ha aBa obpasua ¢ 6onee NpogoMmKUTENbHbIM BpeMeHeM .

C.2.4 ®opma flaHHbIX

ID obpasua: 1 2 3 4 5 6 7 8 9 | 10 | 11| 12

[aHHble

Bpemsa Bo3geiicTeus, B Yacax

TonwuHa 1

Macca m,

Obvem V,

McxoaHble aaHHble

Macca m,

Obsem V,

PacueTbl BpemeHn Bo3gencTena

MoTeps maccol:
Am=my —-m,

MN3ameHeHVe obbema:

MpoueHT noTepy no Macce:

MpoueHT nameHeHns obvema:
AV=(V,-V,)-100

KoHeuyHbie gaHHbie

160



rOCT P 71121—2023

OkoHyaHue mabnuys!

ID obpasua: 1 2 3 4 5 6 7 8 9 10 1" 12

Macca vawwku ¢ obpasuyom m 7,

Macca vawku ¢ obpasiiom m ;5

Macca ocrasLuerocs nnactudukaropa:
mp = (mop— M)

MpumeyaHue — 3HayeHus, paccunTaHHble Mo 3TUM AaHHbIM, MOTYT 3aTeM MCNONb30BaTbCA ANA NOCTPOSHUA
rpacmka obLyero cogepxaHus nnacrtucdukaTopa v KOMNOHEHTOB Cbipoit HEhTU NO BPEMEHW.
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MpunoxeHue D
(cnpaBo4Hoe)

Mpoueaypa ucnbiTaHusa obpasua nonvMepa nop Bo3gencTBUEM Cbhipoi HedTh

D.1 O6wume cBegeHUs

Llenbto HacToRLWel npoLieaypbl ABNAETCA U3MEPEeHUe pasBUTUSA, KOHEYHOro COCTORHUS AennacTudukauum u pe-
nnactmdgukaumm obpasuos nonvmepa, NpeacTaBnAwLero cnov mbko Tpybbl Noa Bo3aeUcTBMEM XapakTepHbix AoObiBa-
€eMbIX XWUOKUX YIMeBoAOPOAOB.

D.2 Mpoueaypa ucnbiTaHua

D.2.1 Heo6xoauMble MaTepuanbl

D.2.1.1 O6pasubl nonumepa

Heobxogumo yetbipHaguaTb obpasLos nonumepa, kaxabii ¢ pasmepamu npubnuantensHo 35 x 75 mm. Cnegyet
NoAroToBUTb NIOCKUE U NPAMOYronbHble 06pa3sLbl C NaparnnenbHbiMU NPOTUBONONOXHLIMU CTOPOHaMW, NepneHanKynap-
HbIMW CMEXHbIMWU CTOPOHaMU U paBHOMepHOI TonwuHon B npegenax mexay 0,5 u 3 mm. O6pasubl AomkHbl BbiTb 0gHOM
MapKu 1 UMeTb OANHaKoBOe NepBoHavanbHoe konuyecTeo nnactudukatopa (ot 0 % ao 2 %), kak npu usrotoBneHumn o6o-
novek Ha aaeneHue rubkon Tpydb!, 1 4OMKHbI BbiTb OTOGpPaHbl M3 06pas3LIOB IKCTPYAMPOBaHHbIX 0BOoMNoYeK.

D.2.1.2 BosgevicTtaytowmii coniova

[na ucnbiranua 12 obpasuos, onMcaHHbIX Bbiwe, TpebyeTcs npubnuantenbHo 1 nxuakoro yrnesogopoaa.

D.2.1.3 NabopaTopHbie cocyabl

B kayecTBe nabopaTopHbix COCYAOB CreayeT UCMonb3oBaTh MHEPTHbIE aBTOKMaBHble cocyabl Ans obpa3sLos eMKo-
ctoto 0,5 unm 1 n, npurogHble ANs UcNonb3oBaHuA ¢ yrnesogopogamu npu Temnepartype 130 °C.

D.2.2 ToyHOCTb U3MepeHUus

D.2.2.1 TonwwuHy namepstot go 0,01 mm.

D.2.2.2 Maccy uamepstot go + 0,0001 .

D.2.2.3 Temnepatypy peructpupyoT HenpepbiBHO 1 uamepstoT go +3 °C.

D.2.2.4 O6bemb! (Mcrnionb3ysa 3akoH Apxumega) U3MepstoT 4o 5 mn.

D.2.3 Npoueaypa

D.2.3.1 MNoarotaenueaoT 12 YMCTbIX Cyxux 06pasLoB M MapKMpYHT Kaxabii obpasel nyTeM Hagpesa Kpaes uMnu
Kakum-nuéo Apyrum cnocobom, peaynsraT KOTOPOro He MoXeT BbiTb yaaneH B npouecce BO3AENCTBUS.

D.2.3.2 YganswT c o6pa3suoB nobble OTCNOMBLUMECA Kpas U MOCTOPOHHWE YacTuLbl, NPOTUPAKT UX CYXOM TKaHbIo
unu GyMaxHbiM NONOTEHLEM M MOMELL AT MX B CyLUUMbHbIV LWkKad Ha 24 4 40 BbINONMHEHUA CNeayloLMX LWaros.

D.2.3.3 ViamepsioT 1 perCTpupyloT TOMWWHY U Maccy m, kaxgoro obpasua. He criegyeT kacatbcsi o6pasuos ro-
NbiMU pykamu B npolecce namepeHuii. PaccuntbisaioT obbem V; kaxgoro obpasua, ucnonbsys 3akoH Apxumesa v cooT-
BETCTBYIOLLME BEChI UMW MKHOMETP, 11 CPeAHIoIo TOoNLMHY obpasiia T,

D.2.3.4 NomewaroT 12 obpasuos 1 npubnuantenbHo 1 n BosgencTayrolero cnovaa B 3akpblTblii KOHTENHEP, KOTO-
pbii NpuroaeH Ans Harpesa cnouaa Ao TemMnepatypbl 7. B kayecTBe anbtepHaTUBbLI MOTYT UCMONb30BaTbCA ABa OTAENb-
HbIX KOHTelHepa o wecTb obpasuoe 1 npubnuantenbHo 0,5 n HedTH B Kaxgom. HarpesarT 1 noaaepXxusaroT Temnepa-
Typy Hedbtv npu T. MNMomeLyatoT ABa ocTasLmxca obpasua B BeHTUNMpyemyo Tepmokamepy npu 220 °C Ha 24 4, namepsioT
maccy m, 1 obbem V, 1 paccunTbialoT NepeoHaYanbHbIN NPOLEHT No Macce nnacTudmkaTtopa 1 MakcumarnbHbiA NPOLeHT
nsMeHeHnsa obbema. Ocoboe BHMMaHVe crneayeT yaensaTb NOArOTOBKE MOBEPXHOCTU M TOMNLMHE, XpaHeHWio HedTH 1 co-
AepXaHuio kucnopopaa.

[na 6bicTporo nony4eHus nepBoHaqanbHbiX Pe3ynbTaToB HaqanbHble 3KCMEePUMEHTbI MOryT MPOBOAWUTLCA MpPU
T=130 °C. 3710 Takxe Heobxoaumo, 4TOObl MOEHTUUUMPOBaTb COOTHOLLUEHME paBHOBECUA nractudukaTop/chipas
HedTb Npu pa3nuyHbix pabounx Temneparypax. [osToMy Ans peLleHuns 3Toro Bonpoca pekoMeHAYETCH BbINONHUTL Mor-
Hbll1 Habop 1CNbITaHWin Ha BO3AENCTBUE BHELUHeN cpedbl AN AuanasoHa Temneparyp.

D.2.3.5 Paccuutatb Bpemsi Harpesa t; u t,, BbipaxeHHoe B Yacax, No ypaBHeHUAM:

by =225 t%0; (D.1)

t, =400-T3, (D.2)

rAe T, — CPeAHss TonwyHa obpasiia, BblpaxeHHas B MUNNMMETpax.

D.2.3.6 BoiHumaroT o gsa obpasua us HedTsHON BaHHbI BO Bpema t,/4, t,/2, 3/4 - t, n t; cooTeeTcTBEHHO. MNpoMbi-
BaloT o6pasLibl crabblM MblbHbIM BOAHbBIM PacTBOPOM, NpononackusatoT obpasLbl B YMCTON BOAE U TLWATENbHO ocyLwatoT
NOBEPXHOCTb YUCTOM CyXoi Bymaroit unu TKaHeBbIM NOMOTEHLEM.

MomeLyatoT obBpasupl B CyLInnbHbIN WKad AN oxnaxaeHus Ha 24 J. [Nocne oxnaxaeHa USMEPSAIOT U PerncTpupy-
10T ANUHY, WUPKHY, TONLWMHY U Maccy m, 1 paccuutbisaroT obbem V, kaxgoro obpasua. Ecnu obpasel gedopmuposaH,
YTO 3aTpyAHAET NPAMOe M3MepeHue, B3BELLVBAKOT ero nepBoHaYanbHO Ha BO3A4yxe W 3aTeM MOABELUMBAIOT ero B BOAE;
onpegensaioT o6bemM no npuHUMNYy Apxumeaa. PaccunTbiBaloT NPOLEHT USMEHEHUS MO Macce U oobemy.
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D.2.3.7 BoiHumatoT ABa obpa3sya 13 HedTAHOI BaHHbl, 3aTem obpabaTbiBaloT 1 BbINONHAT pacyerT, kak 8 D.2.3.6,
B0 Bpems (t, + t,)/2 n t,. [laloT OCTbITb HETAHOI BaHHe 1 YTUUIVPYIOT UCTIbITATENbHYIO HegTb Nocre U3BNeYeHus no-
cneaHux obpasuos. He cneayet ucnonb3oeath UCNbITaTeNbHYO HeThb ANA AanbHeMLWMX UCNbITaHNi pennacTudukaymn.

D.2.3.8 B kavecTBe onuumn obpasLipl, UcnbiTaHHble Ha 3tanax D.2.3.6 n D.2.3.7, cpa3y nocne uamepeHuii MoryT mc-
nonb3oBaTbcs aanee, kak onucaro 8 D.2.3.8.1 no D.2.3.8.2.

D.2.3.8.1 MNp1roToBNSIOT 1 MapKUPYIOT LUECTb OBbIYHbIX MHEPTHbBIX METanM4yeckmx Yallek aons obpasuos, npuroa-
HbiX AnA B3BewwMBaHua obpasuos u3 D.2.3.6 n D.2.3.7. NomelyatoT obpasel B Kaxaylo YaliKy v onpegensioT obLyyo
Maccy Kaxaow Yaluku ¢ obpasuom. MomelyaroT Yalku 1 obpaslpbl B BaKyyMHYIO UNW BEHTUNUPYEMYIO TepMoKaMepy npu
220°C.

D.2.3.8.2 lNMocne HarpeBaHWA B TeyeHne 24 4 BbIHUMalOT 0bpasLbl U3 TepMOoKaMepbl M MOMELLAKT X B CYLUMMbHbIV
wkad ansa oxnaxageHns Ha 24 y. Nocne oxnaxaeHus obpasLoB U3MEPSAIOT U PerMCTPUPYIOT Maccy Kaxaoro obpasua.

D.2.3.9 3anonHsT bopMy AaHHbiX, npuBedeHHyto B D.2.4 ans pacyeta YicTol notepu Maccbl Am neTyumnx Kom-
MOHEHTOB U YMCTOro U3MeHeHUs obbema AV 1 noaTBepXXAaloT OBLWMIA NPOLEHT nameHeHUs Macchl AW, B cooTBeTCTBUM C
nepsoHavanbHbliM cogepXxaHuem nnactudukaTopa.

Heobxogumo, 4tobbl smepeHuns obwero AW ans epemenn ty, (t, + t;)/, v t, Gbinn consmepumbimm ans obpasuos
(20,1 %). Ecnu 3to He HabnlogaeTcs, To cnegyeT NOBTOPUTL NpoLeaypYy C AONONMHUTENbHbIMK 0Bpasuyamv Uunu c y4eTom
BO3MOXHOCTM pacluMpeHns UCNbITaHuii Kak MUHUMYM Ha aBa obpasua ¢ 6onee NpogomKUTenNbHbLIM BpemMeHeM t,.

D.2.4 ®opma AaHHbIX

ID obpasua: 1 2 3 4 5 6 7 8 9 10 1 12

[aHHble

Bpems Bo3geiicTBus (Yacht)

TonwwmHa 1

Macca m,
Obbvem V2

HauanbHble gaHHble

Macca m,

Obwem V,

PacyeTbl ans BpemMeHu BO3OeNCTBUSA

[Moteps maccol:

MameHeHue obbema:
AV=V, -V,

MpoueHT noTepu no macce:
AW = (my — my,) - 100

[MpoueHT nameHeHus obvema:
AV=(V, - V,)-100

KoHeuHble gaHHblie

Macca vawku ¢ obpasuyom m 7,

Macca vawky ¢ o6pasuyom m ;5

Macca ocrasLueroca nnactucukaropa:
mpy = (Mzp— mzg)

MpumeyaHue — 3HayeHUA, paccyMTaHHble NO 3TUM AaHHbIM, MOTYT 3aTEM UCMONb30BaTbCA ANA NOCTPOEHUA
rpacbvka obLuero cogepxaHus nnacrtudukaTopa v KOMNOHEHTOB Cbipoit HebTH Mo BpeMeHMW.
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MpunoxeHune OA
(cnpaBo4Hoe)

CBefileHUs1 0 COOTBETCTBUM CCbINTIOYHbIX HaUMOHanNbHbIX U MeXrocyaapCrBeHHbIX CTaHO4apToB
MeXAayHapoaHbIM CTaHOapTamM, UCMNOJIb30BaHHbIM B Ka4yeCcTBe CCbIJIOYHbIX B NTPUMEHEHHOM
MeXxayHapogHOM CTaHOapTe

Tabnuya OA1

OB03HaYeHne CChINOYHOro HaLuo-

CreneHb co-
HarnbHOID, MEXrocyaapCTBEHHOMO OTROTCTOMS 0Ob0o3HauYeHVe N HaMMeHOBaHUe CChINTOYHOTO MeXAyHapO[AHOro cTaHaapTa
cTaHgapTa

FOCT 4651—2014 MOD ISO 604:2002 «lMnacTtmacchl. OnpeaeneHve CBOMCTB NpY CXaTUN»

(1SO 604:2002)

[OCT ISO 36—2021 IDT ISO 36:2020 «Pe3uHa BynkaHusoBaHHasa unu Tepmonnactuk. Onpe-
AeneHune NpPoYHOCTYU CBA3M C TKAHAMUY

MOCT P 53679—2009 MOD ISO 15156-1:2001 «[MMpombiluneHHOCTb HedTAHaA 1 rasosas. Mare-

(NCO 15156-1:2001) puanbl ANA NPUMEHEHUA B cpegax, Coaepxallux ceposogopoa, npu
HedTe- 1 razogobbive. Yactb 1. O6wme npuHUMnbl BbiGopa TpeLwm-
HOCTOWKUX MaTepuanos»

MOCT P 59299—2021 MOD ISO 13628-3:2000 «HedTAHan u rasosas NpoMbILLNEHHOCTb. po-

(NCO 13628-3:2000) eKTUpOBaHMe 1 3KcnnyaTauus cucteMm noasodHon Aobbium. Yactb 3.
CucTembl NpoxoaHbiX BbiknAHbIX Tpybonposogos (TFL)»

MOCT P 59306—2021 MOD ISO 13628-10:2005 «HedbTaHaRA v razoBas NPOMbILLNEHHOCTb. po-

(NCO 13628-10:2005) eKTUpOBaHue 1 3KcnnyaTtauymsa cuctemM noasoaHon gobbn. Yacts 10.
TexHu4eckue ycrnoBusA Ha rubkyto TpyOy MHOTOCIONHOW CTPYKTYpbI CO
CBA3YIOLMMN CNIOSMUY

[OCT P 59309—2021 MOD ISO 13628-2:2006 «HedbTAiHas 1 rasoBas npoMbiluneHHocTb. [Mpo-

(MCO 13628-2:2006) eKTUpoBaHue 1 3KcnnyaTauua cuctem nogeoaHon aobbu. Yacts 2.
Cuctembl rMbkux Tpyd MHOroCnonHon CTPYKTypbl 6e3 cBasyroLwmx
CnoeB AN NOoABOAHOMO U MOPCKOTO NPUMEHEHUA»

[OCT P UCO 13628-4—2016 IDT ISO 13628-4:2010 «HecbtsAiHas u rasoBas npombllwneHHocTb. [Mpo-

eKTUpOBaHue 1 3KcnnyaTauus cucTem noasoAaHon Aobbiun. YacTb 4.
MopgeogHoe obopyaoBaHue YCTb CKBaXXMHbI U YCTHEBOWN eNKu»

BeTCTBUA CTaHQapTOB:

- IDT — npeHTUYHble cTaHgapThl;
- MOD — moguduumpoBaHHble cTaHgapTbl.

MpumevyaHue — B HacToswWelt Tabnuue Mcnonb3oBaHb! criegylolime YCroBHble 0603HaYeHNs CTeneHu cooT-
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MpunoxeHue OB
(cnpaBo4Hoe)

ConocTaBreHue CTPyKTypbl HacTOsILero ctaHgapTa co CTPYKTYPOW NMPUMEHEHHOro
B HEM MeXAYyHapoAHOro cTaHaapra

Tabnuya Ob6.1

CTpyKTypa HacToAulero cTaHaapTa

CTpyKTypa mexayHapogHoro ctaHgapra ISO 13628-11:2007

1 Obnactb npumeHeHus (1)

1 ObnacTtb NnpyMeHeHus

2 HopmartuBHble ccbinku (2)

2 HopmatuBHble cCbinku

3 TepmuHbl 1 onpefenexus (3.1)
4 CokpalyeHus n o6osHaveHus (3.2)

3 TepMuHbI, COKpaLLeHus, onpeaeneHns 1 yCrnoBHble obo-
3HaYeHuA

3.1 TepmuHbl 1 onpegenenus

3.2 YcnoeHbie 0603Ha4YeHUs 1 CoKkpalleHus

5 Onucanue cuctem rubkux Tpybonpoeoaoe (4)

5.1 Obuwwe ceegerusa (4.1)

5.2 Cuctembl rubkux Tpybonposogos (4.2)
5.3 KoHcTpykumsa rubkux tpy6 (4.3)

5.4 BcnomorartensHoe obopyaosaxue (4.4)

4 Onucanue cuctembl, TPYS M KOMMNOHEHTOB

4.1 BeegeHue

4.2 Cucrembl rubkunx Tpybonposogos
4.3 Onucanue mbkoii TpyGbl

4.4 BcnomoraternbHble KOMMOHEHTbI

6 MpoekTpoBarme rubkoro Tpybonposoaa (pasgen 5)

6.1 Obwwe ceepgenmsa (5.1)

6.2 Npouecc npoekTnposanua (5.2)
6.3 Pexxvmbl paspyLlienus (5.3)

6.4 Kputepuun npoektuposanus (5.4)
6.5 Bozpgeiicteua (5.5)

5 dakTopbl, KOTOPble HEO6XOAMMO Y4NTbIBaTL NPK NPOEK-
TUpOBaHUK TPyObI

5.1 Obwme nonoxeHus

5.2 O6wmin aHanun3 NPoeKTUPOBaHUA
5.3 Pexumbl paspyLieHus

5.4 Kputepuu npoeKkTupoBaHus

5.5 CxeMbl HarpyXeHus

7 Matepuanbi (6)

7.1 Obwue ceegexusn (6.1)

7.2 Matepuarnb! gnsa TpyObl MHOrOCNOMHON CTPYKTYpbl 6e3
cBAsyLWmMX croes (6.2)

7.3 Marepuanbl ans Tpy6bl MHOrOCNOMHOW CTPYKTYpbI CO
ceasyWMMKN crosimm (6.3)

7.4 AnbrepHaTtuBHble Matepuansi (6.4)

7.5 Tlpoueaypbl MUCNbiTaHUs NONMMEpPOB/31acTOMepPOB
(6.5)

7.6 TpeboBaHUA K UCMbITAHUAM MeTannM4Yeckux marepu-
anos (6.6)

6 Marepuansbi

6.1 Uenb

6.2 Matepuanbl. Tpybbl MHOrocrnoiHou CTpPyKTypbl 6e3
CBA3YIOLMX CIoEB

6.3 Marepuanb!. Tpybbl MHOroCronHoM CTPYKTYpbl CO CBS-
3yOLMMU CNOAMU

6.4 AnbrepHaTuBHble MaTepuanbl

6.5 Mpoueaypbl UCMbITaHUA NONUMEpPOB/3NacTOMEPOB
6.6 TpeboBaHMA K UCMbITAHUAM METannM4eckux Marepu-
anos

8 MpoekTpoBaHme cuctembl rubkux Tpybonposogos (7)

8.1 Obwwe ceeperua (7.1)

8.2 Obwwe TpebosaHus k cucteme (7.2)

8.3 TpeboBaHnA K NPOEKTUPOBaHMIO BbIKMAHbBIX TPybonpo-
Bogoe (7.3)

8.4 TpeboBaHus K NnpoeKkTUpoBaHuio parsepa (7.4)

8.5 BecnomorartenbHoe obopynosanue (7.5)

8.6 CucremHble conpspkeHus (7.6)

7 dakTopbl, KOTOPble HEO6XOAMMO Y4UTbIBaTb NPU NPOEK-
TUPOBaHUK CUCTEMbI

7.1 Obwme nonoxeHus

7.2 Obwme TpeboBaHusa kK cucteme

7.3 TpeboBaHusa K NPOEKTUPOBaHMIO BbIKMAHbIX TpyGonpo-
BOZOB

7.4 TpeboBaHuA K NPOEKTUPOBaHUIO paiisepa

7.5 BcnomoraTenbHblie KOMMOHEHTbI

7.6 CuctemHble conpsKeHus

9 MeTopgpl pacyeTa, Harpysku 1 Bosaencreus (8)

9.1 Obuwwe ceepgerus (8.1)
9.2 MeTogbl pacyerta (8.2)
9.3 Harpy3ku (8.3)

9.4 Boapgeicreua (8.4)

8 dakTopbl, KOTOpble HE0BX0ANMO YUUTbIBaTbL NPY aHanuse

8.1 Beeperue

8.2 MeTopb! pacuyeta

8.3 Harpyaku

8.4 OueHka obLyein peakyun
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lpodomkeHue mabnuys 6.1

CTpyKTypa HacToALlero ctaHaapTa

CTpyKTypa mexayHapoaHoro craHgapta ISO 13628-11:2007

10 UcnbiTaHus onbiTHoro obpasua (9)

10.1 O6wue ceegeHua (9.1)

10.2 Mporpammbl NPOEKTHO-KOHCTPYKTOPCKMX paboT (9.2)
10.3 Knaccudmkanus ucnbiTaHuii onbiTHoro obpasua (9.3)
10.4 TpeboBarus k ucnbiranuio (9.4)

10.5 lMpoTokon ucnbiTaxwii (9.5)

10.6 lMpouegypbl. TUNoBbIe UCMbITAHUA ONbITHOrO obpas-
ya (9.6)

10.7 Mpoueaypbl. CneunanbHble UCMbITAHUA OMbITHOrO
obpasua (9.7)

9 VcnbitaHns onbiTHoro obpasya

9.1 Obwwe nonoxeHus

9.2 NporpaMmbl NPOEKTHO-KOHCTPYKTOPCKMX paboT

9.3 Knaccudmkaumsa ncnbitaHui onbiTHoro obpasya

9.4 TpeboBaHWA K UCMbITaHWIO

9.5 MNpoTtokon ucnbiTaHui

9.6 Mpouenypbl. TuNoBbie UCMbITaHUA ONbITHOro obpasya
9.7 Mpouegypbl. CneuunanbHbie UCMbITAHUA ONbITHOMO 06-

pasua

11 UsrotoBneHue

11.1 O6wwme ceegenms (10.1)

11.2 UsrotoeneHue. Tpyba MHOrocrnoliHom cTpykTypbl 6e3
ceasywowmx cnoes (10.2)

11.3 UsrotoeneHune. Tpyba MHOrocnonHoi CTpyKTypbl CO
ceasyowmmMmu cnosmu (10.3)

11.4 Mapkuposka (10.4)

11.5 XpaHenwe (10.5)

10 Uarotoenerue

10.1 OBwme nonoxeHnn

10.2 UzrotoeneHune. Tpyba MHOrocnonHoin cTpykTypbl 6e3
CBA3YIOLWMX CrioeB

10.3 UsrotoeneHnue. Tpyba MHOrOCNoOMHON CTPYKTYpbl CO
CBA3YIOLMMUN CIIOAMMU

10.4 MapkupoBka

10.5 XpaHeHue

12 lMorpy3o4Ho-pasrpy3oyHble paboTbl, TpaHcnopTupoBsa-
HWe 1 yKknagka

12.1 O6wue ceegenua (11.1)

12.2 Morpy3o4Ho-pasrpy3oyHble pabotbl (11.2)

12.3 TpaHcnopTuposarue (11.3)

12.4 Yknagka (11.4)

12.5 lMpenasapuTensbHble nycko-HanagouvHble paboTtbl U
BBOA B akcnnyartauuto (11.5)

11 Morpy3oyHo-pasrpy3oyHble paboTbl, TpaHcnopTMpoBa-
HWe U yknagka

11.1 O6wwe nonoxeHuns

11.2 Morpy304Ho-pasrpy3o4Hbie paboTbl

11.3 TpaHcnopTupoBarue

11.4 Yknagka

11.5 lMpenBapuTtenbHble nycko-HanagoyHble paboTtbl U
BBOZA B 3KCNyatauuo

13 lemoHTaX 1 NoBTOpPHOE NpuMeHerue (12)

13.1 O6wue ceepexus (12.1)
13.2 demoHnTax (12.3)
13.3 MosTopHOE Ucnonb3osaHue (12.3)

12 U3Bne4eHue 1 NOBTOPHOE UCMONb3oBaHue

12.1 OBbwme nonoxeHus
12.2 UzeneyeHve
12.3 MNoBTOpPHOE MCnonNb3oBaHue

14 MOHUTOPWHT LIENOCTHOCTU U TEXHUYECKOTO COCTOSHUA
14.1 O6wue ceegenua (13.1)

14.2 OcHoBHble npuHyuMnbl (13.2)

14.3 Pexxumbl paspyLleHus 1 Bo3MOXHble aedekTbl Tpyo
(13.3)

14.4 Metoabl MmoHuTopuHra (13.4)

14.5 Pexomergayum (13.5)

13 MOHUTOPUHT LIeNOCTHOCTU ¥ TEXHUYECKOro COCTOAHUA
13.1 OBwme nonoxeHua

13.2 OcHoBHble NpUHLMIbI

13.3 Pexumbl paspyLlieHus 1 BO3MOXHble gedeKTbl Tpyo

13.4 MeToabl MOHUTOPWHIa
13.5 PekomeHgauum

Mpunoxenne A lNpoTokon kBanudUKaLMOHHOro UcnbiTa-
HUA KOHLIeBOro chuTuHra rubkoit Tpy6bl NPy BbICOKOW TeM-
nepatype. MNonumepsbl, cogepxatliyye netyyne BellecTea
(npunoxerue A)

Mpunoxenve A lNpoTokon keanudpUKaumoHHOro ucnbliTa-
HWUA KOHUEBOro puTuHra rubkon TpyObl Npu BbICOKOW TEM-
nepartype. [Monvmepbl, cogepxallyue netyyve sellecTsa

Mpunoxenue B Mpoueaypbl kBanuduKaLMOHHOMO UCTbl-
TaHUA KOHLEeBOoro uTuHra rubkoit Tpybbl Npu BbICOKON
Temnepartype. [Monumepbl C HU3KUM cogepxaHnuem neTy-
yux sewects (npunoxexue C)

Mpunoxenve B lMpoueaypa ucnbiTanua obpasua nonu-
BuHunuaeHdpTopuga (PVDF) nog Bo3genicTBuem cCbipoi
HedTH

Mpunoxenne C lMpoueaypa ucnbiTaHua obpasya nonu-
suHunuaeHdgTopuaa (PVDF) nog BosgeiicTBuem cbipoi
Hecd™! (npunoxenue B)

Mpunoxenve C lMpoueaypbl KsanudguKkauMoHHOMo UCnbl-
TaHUA KOHLeBoro guTuHra mbkoit Tpybbl NpU BbICOKOM
Temnepartype: NoNMMMepbl C HU3KUM COAepXaHWeMm nety-
YKx BellecTs
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OkoHnyaHue mabnuys! 6.1

CTpyKTypa HacToALero craHaapTa CTpyKTypa mexayHapogHoro craHgapra ISO 13628-11:2007

Mpunoxerue D lMNMpoueaypa ucnbitaHus obpasya nonumve- | MNMpunoxerue D Mpoueaypa ucnbitaimna obpasua nonvme-
pa noa Bo3gencTBMeM Cbipon HedbTu pa noa Bo3gencTBMEM Chipo HethTH
(npunoxenue D)

Mpunoxenne A CeBegeHUA O COOTBETCTBUM CCbITOYHbIX
HaLMOHanbHbIX ¥ MEXroCyAapCTBEHHbIX CTaHAapTOB MeX-
AyHapoadHbIM cTaHAapTam, MCNonb3oBaHHbIM B KayecTse
CCbINOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM cTaHaapTe

Mpunoxenue [1I6 ConocraBneHune CTpyKTypbl HACTOALLErO
CTaHgapTa CO CTPYKTYpPOW MPUMEHEHHOTo B HEM MeXay- —
HapogHoro cranaapTa

NMpumevyaHue — [Mocne 3aronoBKkoB pa3nenos (Moapasaenos) HAaCTORLEro cTaHhapTa NpuBeaeHbl B ckobkax
HOMepa aHanorvyHblX UM pasaenos (noapasnernos, NyHKTOB) MeXAyHapoAHOro cTaHaapTa.

167



rocCT P 71121—2023

Bubnuorpadpus

[1] MCO 19902:2020 HegpmsHas u 2a3osas npombiuineHHocms. Mopckue cmalyuoHapHbie cmarnbHble coopyxeHus (Pe-
troleum and natural gas industries — Fixed steel offshore structures)

[2] lMpasuna no epysonodvemHbIM ycmpolcmeam mopckux cydos, PMPC, CI16, 2022

[3] TpebosaHus k cocmasy u codepxaHuro Npoekma opeaHu3ayuu pabom rno cHocy obbekma kanumarsnbHo20 cmpoumers-
cmea (ymeepxdeHbl nocmaHosneHuemM lpasumenscmea Poccutickol Pedepayuu om 26 anpens 2019 e. Ne 509)

168



rocT P 71121—2023

Y[K 622.276.04:006.354 OKC 75.020

KnioueBble croBa: HedTAHaA U rasoBas NPOMbILLNEHHOCTb, MPOEKTUPOBaHMUE, SKCNyaTauus, CUCTEMbI Noa-
BOAHOM [06bIuK, CUCTEMbI TMBKUX TPYBONPOBOAOB, NOABOAHOE Y MOPCKOE MPUMEHEHe

169



Pepaktop M.B. MumpogbaHosa
TexHuueckuin pegaktop B.H. [pycakosa
Koppektop E.A. dynebHesa
KomnbtoTepHas Bepctka E.O. AcmawuHa

CpaHo B Habop 01.12.2023. TlognucaHo B nevatb 27.12.2023. dopmar 60x84%. [lapHutypa Apuan.
Yen. ney. n. 20,00. Yu.-uag. n. 18,00.

MoAroToBAEHO Ha OCHOBE 3MEKTPOHHON BEPCUM, NPeoCTaBeHHoM paspaboTumkom cTaHaapTa

Co3naHo B eaMHUYHOM ucnonHeHnmn B ®IbY «MHCTMTYT ctaHaapTuaaumum»
Ona KomnnektoBauua degepansHoro nHMopMaLUMOHHOIoO (hoHaa CTaHaapToB,
117418 Mockea, HaxumoBckuin np-T, 4. 31, K. 2.
www.gostinfo.ru  info@gostinfo.ru


https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index/820/82006.htm

