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Mpegoucnoeune

1 NOAOrOTOBJIEH O6wectsom ¢ orpaHuyeHHol oTBeTcTBEHHOCTEIO «Tasnpom 335» (000 «lasnpom
335») no sakasy O6LuecTBa ¢ orpaHuyeHHol oTBeTcTBeHHOCTbIO «JTYKOWIT-HiskHeBormkekHedTb» (OO0 «J1Y-
KOWI-HwkHeBomKckHedTb» ) Ha ocHOBE oULMAaNbHOro NepeBoaa Ha PyccKuii Si3blK aHMOA3bIYHON BEpCUM
YyKa3aHHOro B NyHKTe 4 cTaHgapTa, koTopeli BeinonHeH OO0 «lasnpom 335»

2 BHECEH TexHuuyeckum koMuTeTOM no cTaHdapTusauyuu TK 023 «HedTaHaa u rasosas NpoMbILLeH-
HOCTb»

3 YTBEPXXOEH W BBEJEH B AEWCTBWE MMpukasom denepanbHOro areHTCTBa Mo TEXHWUUYECKOMY
perynupoeaHuo 1 Metponoriuy oT 29 Hosbpa 2023 r. Ne 1489-ct

4 HacToswWwumiA cTaHgapT AsnseTca MoavhuyMpoBaHHbIM MO OTHOLLEHWIO K MEXAYHapoaHOMY cTaHgapTy
MCO 13628-11:2007 «HedTtaHas 1 rasoeas NpoOMbIWIEeHHOCTb. [poeKkTUpoBaHe 1 aKchnnyaTtauns cucTem
nogsogHoin gobeluu. Yacte 11. Cuctembl rubknx TpybonpoBogoe 4nA NOABOAHONO U MOPCKOro NpYMeHeH s »
(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 BHeceHus Tex-
HUYECKNX OTKIOHEHUIA, 0ObACHEHUE KOTOPbIX NPUBELEHO BO BBEAEHWWN K HACTOSALWEMY CTaHOAPTY.

CBeneHuUsi 0 COOTBETCTBMM CChIMTOYHBLIX HaLUWOHAmbHBIX M MEKIOCYSapPCTBEHHbBIX CTaH4apTOB MEXayHa-
pPOAHBIM CTaHAapTaM, UCMONb30BaHHbLIM B KAYECTBE CChINOYHbLIX B MPUMEHEHHOM MEXOYHAPOOHOM cTaHgap-
Te, NpVBEeAeHbl B AONONHUTENBEHOM nMpunoxeHun OA.

ConocTaeneHye CTPYKTYpbl HACTOALWEro CTaH4apTa Co CTPYKTYPOIA yKasaHHOro MeXayHapoaHoro cTaH-
AapTa NpuBedeHO B AOMONHUTENBHOM npunokeHn OB

5 BBEJJEH BIEPBbBIE

lMpasuna npuMeHeHUs Hacmosuwleao cmaHdapma ycmaHosneHbl € cmambe 26 @edeparibHo20 3aKoHa
om 29 uroHs 2015 a. Ne 162-®3 «O cmaHdapmu3sayuu e Poccutickold ®Pedepauyuu». MHgopmayus o6 us-
MeHEeHUSX K Hacmosuwemy cmaH8apmy nybrukyemcs e exe2o00HoM (Mo cocmosiHUro Ha 1 sHeaps mekyuezo
200a) uHghopmMmaluUoHHOM yKkazamersie «HayuoHanbHble cmaHOapmel», a oghuylanbHbill mekem usMeHeHUd
U MonpasoKk — 8 eXeMecs4YHOM UHGhopMauyuoHHOM yKkazamene «HauyuoHanbHblie cmaHdapmel». B criyyae
rnepecmompa (3aMeHbl) U ommeHbl Hacmosweao cmaHdapma coomsemcemeyroulee yeedomreHue bydem
onybriukoeaHo & briuxalweM ebifycKe exeMecs4Ho20 UHGhopMayuoHHO20 ykazamens «HauuoHanbHble
cmaHOapmebi». Coomeememesyrouasl UHgbopMayus, yeedoMIeHUe U MeKCmbl pasMeuyaromess makxe & UH-
¢hopmallioHHol cucmeme obuyeao nob3osaHUs — Ha ogpuyuanbHoMm calime PedepanbHo20 azeHmemea o
MeXHUYECKOMY peayruposaHUro u Mempornoauu 8 cemu ViHmepHem (www.rst.gov.ru)

© IS0, 2007
© OcdbopmneHue. ®IBY «MHCTUTYT cTaHgapTusaumm», 2023

HacToawumin cTaHgapT He MoXeT GbITb MOMHOCTLH UMW YacTUYHO BOCMPOU3BEdEH, TUPaXUpoBaH 1 pac-
NpocTpaHeH B KadecTBe oduumansHoro usgaHus 6es paspelueHns degepanbHOro areHTCTea No TEXHUYECKO-
My perynpoBaHiUio U METPOMOrum
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BBeoeHue

CospgaHue 1 pa3BuTUE OTEYECTBEHHbIX TEXHOMOMIA U TEXHUKM ANS OCBOEHUS LWeNbgoBbIX HEhTEra3oBkbIX
MeCTOpOXAeHWH AoMmKHO BbITh obecrneyeHo coBpeMeHHbIMU cTaHgapTamMu, ycTaHasnvearowmmy TpebosaHus
K MPOEKTUPOBAHWID, CTPOUTEMNLCTBY M 3KCMNyaTauuu cucTem nogsogHol gobbiun. [ns pelweHus gaHHoW 3a-
Aaun MmH1ucTepcTBOM NPOMbILWMIEHHOCT U Toproenu Poccuidickoin ®epepaummn u PegepanbHbIM areHTCTEOM
Mo TEXHWYECKOMY PErYNMPOBaHUI0 U MeTponoriu peanuayetcsa «lporpaMmMa rno obecrneyeHuo HopMaTBHOW
OOKyMeHTauuel cosgaHus oTedyecTBeHHOW cUcTeMbl NogBoAHoW AoBbluv ANS OCBOEHUA MOPCKUX HedyTera-
30BbIX MeCTOpoxXaeHuU». B obbeme paboT nporpammel NpegycMoTpeHa paspaboTka HauWoHaneHbIX 1 nped-
BapWUTenbHbIX HAaUuMOoHarnbHbIX cTaH4apToB, obrnacTelo NpUMEHEeHWs KOTOpbIX ABMSIOTCA cUCTEMbl MOABOAHOW
£obblun yrnesogopoaos.

MNogroToBka HacTosiWero cTaHgapTa, B COOTBETCTBMM C OCHOBaMW HaLUWoHanbHOW cTaHdapTu3auuu u
NpUHUUNamMmu rapMoHU3saL i JoKYMeHTOB HaLWoHanbHOW cUCTeMbl CTaHOapTU3aLun ¢ MexayHapoaHom, ocy-
LiecTBNeHa Ha ocHOBe NpYMeHeHWa OeiCTBYIOWEero MexayHapoaHoro ctaHaapTa, oTpaxkatrolwero nepeiosoH
3apybexHbIid OnbIT, MyYlle MUPOBbIE NPaKTUKN U COBPeMEHHbIE METOAWKN NPOEKTUPOBaHUA 1 3KcrnyaTauuu
crucTem nogBogHon gobblyun.

Llenbto HacToslero cTtaHgapTa senseTtca obecneueHue 6GesonacHocTW aKcnryarauuyM cucTem nod-
BOAHOW O0Oblun 3a cyeT ycTaHoBrneHus obuux TpeboBaHWd U MPUHUWMMOB B OTHOLUEHWU MPOEKTUPOBaHWS,
Bblbopa maTepuanoBs, U3roTOBMNEHWA, UCMbITAHWA, MAPKUPOBKW, TPaHCNOPTUPOBaHWA, XpaHeHWd, MOHTaxXa,
TexHu4Yeckoro obecnyXnMeaHUa U BbiBo4a M3 3KcMnyaTauuu cuctem ribrkux Tpybonpoeodos, NMpUMeEHseMbIX
B cucTemMax nofsogHol 4obbiuun yrnesogopodoB.

MMonoxeHusa, yuynTbiBawLwme ocobeHHOCTM HauWoHansHoW cTaH4apTusaun 1 cneyndmnky HayuoHanb-
HOW NpakTuKkK B obnacTu NpoeKTUPOoBaHUA W 3Kcnnyatauun cuctem rmbkux Tpybonposogos, NpuMeHseMbIX
B cucTemax nogsogHoir Aobblun yrnesogoponos, NpvseneHbl B JOMOMHUTENbHBIX CTPYKTYPHBIX 3NeMeHTax:
3.1 «<apaMugHoe BONOKHO», 3.2 «rubkuii Tpybonposogy, 3.3 «mbkuii paiisep», 3.6 «MHTErPUPOBaHHbIN LUNaH-
rokabenb», 3.7 «kanaHopupoBaHHbIiA anactomep», 3.8 «onepaTop aMmnianTy4HOW XapakTepucTiku», 3.9 «pac-
Tpy6», 3.11 «cxema HarpyxeHua», 3.12 «cTatudeckuin pacuyet», 3.13 «TepMudecknin aHanuma», 6.2.1.2 s cocTa-
Be pasgena 6 «[lMpoekTnposaHue rubkoro Tpybonposogar», 9.2.2.4 B cocTaee pasgena 9 «MeToabl pacuyeta,
Harpysku u sosgerictema» U 13.1.2 B cocTase pasgena 13 «leMoHTa)X 1 NOBTOpPHOE NMpUMeHeHUue».

[ononHnTeneHble NOMOXKEHUNA 3aKMHUEHbl B PaMKA M3 TOHKUX NUHMIA. MNMoanyHkTel 6.2.1.2 1 9.2.2.4 go-
BaeneHbl B LenAX ydyeTa npu npoekTuposaHun rmbkoro Tpybonposoga AeNCTBYOLWMX HaLMOHamNbHbIX CTaH-
faptos. MNyHkT 13.1.2 gobaeneH B Uensx ydyeTa noctaHoeneHus [pasuTtenbctea Poccuiickoin denepauni,
cogepxatlero TpeboBaHKA K cocTaBy W cofepaHuo NpoekTa opraHusauyun paboT no cHocy obbekTa Kanu-
TanbHOro CTpoOUTErNbLCTBA.

On§a ynyJyweHna noHUMaHWE Nonb3osaTenaMn HEKOTOPLIX MOMOXEHWI HacTodALero cTaHaapTa, a Takke
ansa yuyeTta TpeboBaHUii POCCHMIACKUX HOPMaTUBHBLIX MPaBOBbIX AKTOB, HOPMAaTUBHO-TEXHWUYECKUX OOKYMEHTOB
W oTeyecTBEeHHOW cneyndunkn NpoeKTUpoBaHUA, CTPOUTENLCTBA W 3KCMnyaTauum cucTeM nogsogHow 4obbiuu
yrnesogoponoB B TEKCT BHECEHbl U3MEHEHWSA W AOMNOMHEeHUA, BblAeneHHbIe KYPCUBOM.

A%
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roCcT P 71121—2023
(MCO 13628-11:2007)

HAUMWOHAINBHBIA CTAHOAPT POCCUUCKOW EOQEPALUUMN

HedyTaAHaa u razoBas NPOMbILNIEHHOCTb
NMPOEKTUPOBAHUE U 3KCMNYATALMA CUCTEM NOABOOHOWN OOEbLIYU
Yactb 11
CucTteMbl rMbKuX TpyGonpoBoaoB ANsi NO4BOAHOIO 1 MOPCKOro NpUMeHeHWs

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

Oata BBegeHna — 2024—04—30

1 O6nactb NpUMeHeHUs

Hacmoswuli cmaHdapm yctaHasnueaeT TpeboBaHWA 1 pekoMeH4aLUun No NPOEKTUPOBaHWIO, U3roToB-
NeHW, UCTbITaHUAM, YKNagKe U aKCnnyarTauuv cuctem rubkux Tpybonposogos, npegHasHadeHHbIX 4ns npu-
MEHEeHWS B COCTaBe CUCTEM NoABOAHOW 406bI4N YreBogopodos.

Hacmosuwud cmardapm He pacnpocTpaHaeTcd Ha rnbkue Tpybonpoeogbl, NpuMeHaemMble Ansa Tpy6onpo-
BOAHOW OBBA3KW CKBaXKWMH, NUHWUIA MYLIEHWS CKBaXKWH W rMApasriudeckux NUHWUIA cCUCTEMbl YNpasreHus noaso-
OHo noBblyelt yrnesogopodoB.

2 HopmaTuBHbIe CCbINTKU

B HacTosiLeM cTaHgapTe UCTMoNb30BaHbl HOPMAaTVBHbIE CChINKK Ha criedyrolue cTaHaapTbl

MOCT ISO 36 PesuHa 1 TepmoanactonnacTel. Onpenenerune NpoYHOCTN CBA3N C TKAHAMMK

MOCT 4651 (ISO 604:2002) Nnactmacckl. MeToa UCMbITaHUA Ha cxatue

FOCT P 53678 (MCO 15156-2:2003) HegpmsHas u easosas npombiwneHHocms. Mamepuane: 8ns npu-
MeHeHUs & cpedax, codepxaliux ceposodopod, rnpu dobbide Heghmu U easza. Yacme 2. Yenepoducmsbie u
HU3KOneauposaHHble cmarnu, cmoLKue K pacmpeckusaHur, U MpUMeHeHUe YyayHos8

MOCT P 53679 (MCO 15156-1:2001) HedyTsiHas 1 rasosas npoMblWwneHHocTs. MaTtepuans! 4nsa npume-
HEeHWS B cpefax, cogepXallux cepoBogopos, npu nobeiue HedhTH U rasa. Hacte 1. O6wwme npuHUMnel Belbopa
MaTepuarnog, CTOVKWX K pacTpeckuBaHuio

MOCT P 59299 (MCO 13628-3:2000) HedhTaHas 1 rasoeas NpoMbILLNEHHOCTb. [poeKTUpoBaHue N 3Kc-
nnyaraunsa cucteM nogeogHon gobbiun. Yacte 3. Cructembl NpoxogHblX BblkuaHblX Tpy6onposogoe (TFL)

OCT P 59304 HechmsiHas u easosas rnpombiluneHHocmb. Cucmembl nodeodHoli dobbiyul. TepMmuHb! U
onpederieHus

FOCT P 59305 (MCO 13628-1:2005) HeghmsHas u easoeas rpombiuinieHHocmb. [MpoekmuposaHue U
akcrinyamauyus cucmem rnodeodHod doberqu. Yacmpe 1. Obwue mpebosaHus U pekoMmeHdauuu

MOCT P 58306 (MCO 13628-10:2005) HedbTAHanA 1 razosas NpoMbILLNeHHOCTb. [poeKTMpoBaHe 1 3KC-
nnyarauna cuctem nogsogHor gobbium. Yacte 10. TexHudeckme ycrnoBusa Ha rubkyo Tpyby MHOrocrnonHom
CTPYKTYPbI CO CBA3YOLWUMY CHOaAMU

MOCT P 59309 (MCO 13628-2:2006) HedhTsHas 1 rasoBas NpoOMbIWLEHHOCTb. [1poekTupoBaHMe 1 3KC-
nnyaTauma cucteM nogsogHon fobeiun. HacTe 2. TMbkue TpyBHble cUCTEMBI MHOIOCMOMHOW CTPYKTYpbl 6e3
CBASYHOLMX CMOEB ANS NOABOLHOMO M MOPCKOTO NMPUMEHEHMUSA

OCT P UCO 13628-4 HedbTaHasa 1 raszosas nNpombilLneHHocTb. [poekTrpoBaHue 1 aKcnnyarauus nog-
BOAHbIX 3KCMNyaTauuoHHbIX cucTeM. YacTe 4. MNogsogHoe ycTbeeoe obopyaoBaHue u dhoHTaHHasA apMaTypa

3 TepMUHbI U onpegeneHUsA

B HacTosweM cTangapTe npumeHeHsl TepMuHbl no FOCT P 59304 u FOCT P 59305, a Takke cnepnyto-
Lve TEPMUHBLI C COOTBETCTBYOLLUMIA ONpeaeneHnsamMu;

M3naHue opuymnansHoe
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3.1 apamugHoe BonokHo (aramid fiber): BornokHo ana apmMypoBaHusa MorMMepHbIX KOMMo3nToB, ob-
pasoBaHHoE 13 NHENHbIX BONOKHOO6pasyoLwmx nonmamMvuaos.

3.2

rubkun Tpy6onposog (flexible pipe): TpybonpoBog U3 KOMMO3ULMOHHOTO MHOMOCNOWHOrO MaTepuana,
obecneumBarolMii coXpaHeHue cBoux pabouynx napameTpoB NMpu CO3gaHUKU 3HAYUTENbHbIX YrMOB M3ruba B
npocTpaHcTee, 6e3 yBenvueHus narnbarowyx HanpssKeHWNA.

[FOCT P 59307—2021, nyHkT 3.11]

3.3 rubkun pansep (flexible riser): Mmbkas TpyBa, coeguHaAwLwas nnatgopmy/Mogyne nnaeydvectu/
CYOHO C BbIKMOHLIM Tpy6onpoBogoM, MOPCKUM MoABOoAHbLIM oBopydoBaHUeM Unu gpyro nnatdopmoii, rae
paiizep MoxeT 6biTb cBO6OAHO nogeelleH (cBOBOAHbIN, NPOBNUCAOWMWIA), 3aKPENIIEH B HECKOMbKNX TOUKaX
(Mogynu nnaBydyecTy, Lenu), 3akpenneH no Bcell anuHe Unu saknoueH B Tpyoy (I- unu J-tpybi).

3.4 rpachuk Appenuyca (Arrhenius plot): Mpaduk dyHKUMK, NpencTasnstolelr obpaTHyo 3aBUCUMOCTb
cpoka crny0bl MoNMMepHbIX MaTepuarnoe oT TEMMepaTypbl UX 3KCMnyaTayun.

3.5 3axBaTbl TMNa «kuTanckun nanew» (Chinese fingers): CtanbHaa onneTka Wnu NNeTeHblil apMa-
TYPHbIN pyKas, KOTOPbI MOXKET YCTaHaBnMBaTbCs Ha rubkyro TpyBy M NNOTHO 3aTArMBaThCA ANA YOEPKUBAHMA
WUNW HaTshKeHWs Tpy6bI.

3.6 HTerpupoBaHHbIN WnaHrokadenb; ISU (integrated service umbilical, ISU): LUnaHrokabens, koTo-
pbIi M3roTaBMNMBAETCA WHTErPUPOBAHHBLIM C rMBKMM TpyBonpoeogoMm.

3.7 xanaHgpupoBaHHbIA anacTtoMep (calendered elastomer): 3nactomep ¢ rMsAHUEBONM MOBEPXHO-
CTbH, MOMy4YaeMol B peaynerate COOTBETCTBYHLWEN 06paboTku.

3.8 onepartop aMNnNUTYOHON XapakKTepucTuku (response amplitude operator): MepenatoyHaa dyHK-
UMsA, oTpaxalas cBA3b Mexay aMmnnuTy4ol U dasor BonHbl M aMnnuTyaor 1 dhasoi BblI3BaHHOMO 3TON
BOSMHOWM NepemMeLyeHns cygHa.

3.9

pactpyb (bellmouth): YacTe Hanpaensawwer Tpybbl B thopme paclumpeHus, npenHasHadeHHas ans
npegynpexaeHus nepervbos rubkon Tpybbl.
[FOCT P 59309—2021 nyHkT 3.39]

3.10 cuctema rubkux Tpybonposogos (flexible pipe system): CoopyxeHue, coctodallee 13 rmbKknx
TpybonpoBOAOB, rEPMETUYHO COeaMHEHHbIX Mexay coboll, NpegHasHayeHHoe ANA TPaHCNoPTUPOBKU JKUOKUX
1 rasoobpasHbix cpes.

3.11

cxeMma HarpyxeHusa (load case): MocTosiHHLIE U NepeMeHHbIe Harpy3ki, a TakKe HanpaBneHWs 1 TOUKM
UX NPUNOXEHNS, paccMaTprBaeMble BO BPEMS MPOEKTUPOBaHMA UMW MPOBEPKUA.
[FOCT P 57555—2017, nyHkT 3.20]

3.12 ctatuyeckun pacyeT (static analysis): Onpenenexuve npegenbHbiX gedopmaunii U BHYTPEHHUX
YCUnuniA (cun u MmomeHToB) B rubkom TpybonpoBoge npu KOHKPeTHOM KoMBUHaL MK BO3OENCTBUINA, U3MeHeHUS
pacyeTHbIX 3HaJYeHWiA KOTOPbIX B TEYEHKE pacYeTHOro cpoka crnyxbbl npeHebpekmo Marnkbl.

3.13

Tepmu4yeckumr aHanus (thermal analysis): Mpynna dU3nKo-XMMUYECKMX METOOOB aHanuaa, B KOTopbIX
namepsieTcsa kakoe-nubo hranyeckoe CBOMCTBO BELECTBA Kak (byHKLUWS OT TeMMepaTypekl U BpEMeHW Npu
noMeLLeHNN BELLECTBA B YCIIOBUS KOHTPONUPYEMOIA TEMNEPATYPHO Nporpammel.

[FOCT P 57830—2017, nyHKT 3.4]

3.14 ycTponcTBO HaTsikeHUn (tensioner): MexaHundyeckoe yCTpOICTBO, UCNoMb3yemoe AN nogaepxa-
HUA 1Y co3daHna HaTsmKeHna TpyObl B Mpouecce yKnagku.

4 CoKpauleHuUsi U 0603HayeHUs

B HacTofAWeM cTaHgapTe MCrnonb3oBaHbl Cregyowye cokpalleHus 1 ycrioBHble obo3Ha4yeHns:
Clr — cucmembi nodsodHotli OobbiHu;
CPE — xnopuposaHHbli nonuatineH (chlorinated polyethylene);
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CR — nonuxnoponpeH (polychloroprene);

DA — guHamudeckoe npumeHeHue (dynamic application);

DBS — gubytuncebaunHat (dibutyl sebacate);

DOF — cteneHu ceobogbl (degrees of freedom);

EPDM — aTtunen-nponuneH-gueH-mMmoHomMmep Kayuyk (ethylene propylenediene monomer rubber);

FAT — saBogckoe npuemModHoe ucnbitTaHue (factory acceptance test);

FPS — nnasydas cuctema gobeiun (floating production system);

FPSO — nnasyuwnit HedbTerazogobbiBaroLwmii KOMMMEKE, NpegHasHaYeHHbIA Ans npuema, nogroToBKK,
XpaHeHus 1 oTrpy3kn npogykunm (floating production storage and offloading);

HDPE — nonuaTtineH Boicokor nnoTtHocTu (high density polyethylene);

HIC — sogopogHoe pactpeckuneaHue (hydrogen-induced cracking);

HNBR — rugpupoBaHHblin ByTagneH-HuTpunbHbel kaydyk (hydrogenated nitrile rubber);

ID — BHyTpeHHUin guameTp (inside diameter);

MBR — muHUManeHblid paguyc usrinba (minimum bend radius);

MDPE — nonuatuneH cpegHeit nrnoTHocTu (medium density polyethylene);

MWL — cpeaHuii yposeHb Bogbl (mean water level);

NBR — 6yTagmeH-HUTpUIbHBIW Kaydyk (nitrile butadiene rubber);

NR — HaTtypanbHbiii kaydyk (natural rubber);

OD — HapyxHbIn guameTp (outer diameter);

PA — nonuamug (polyamide);

PE — nonuatuneH (polyethylene);

PP — nonunponuneH (polypropylene);

PU — nonuypeTaH (polyurethane);

PVC — nonusuHunxnopug (polyvinyl chloride);

PVDF — nonueuHunugeHdtopus (polyvinylidene fluoride);

RAO — onepaTop amnnnTyabl oTkNuKa (response amplitude operator);

REF — koHueBol douTuHr pansepa (riser end fitting);

ROV — guctaHunoHHo ynpaensemMoe ycTpolicTeo (remotely operated vehicle);

SA — cTatuueckoe npuMeHeHue (static application);

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

SSC — cynbdhugHoe pacTpecknBaHne nog HanpskeHuem (sulfide stress cracking);

TFL — npoxogHoii ebikugHow Tpybonposog (through flowline);

UV — yneTpaduoneT (ultraviolet);

UNS — yHusepcarnbHas cucmema obosHaqeHUl Memarisnios u crifiagoe (unified number system);

VIV — Bubpauus, BoiabiBaeMas BuxpeobpasosaHuem (vortex-induced vibration);

XLPE — nonuatuneH ¢ mexxmonekynapHeiMiu ceassamu (cross-linked polyethylene);

C,— KoaghpuyueHm audpoduHaMU4ecKo20 ConmpomueneHus;

C,,, — KoaghghuyueHm audpoduHamu4eckol uHepyuu.

5 OnucaHue cucTeM rM6Kux Tpy6onpoBoaoB

5.1 O6wume cBegeHVnA

5.1.1 Pasgen 5 cogepxuT onncaHune cuctem rmbkux Tpybonposonos, KOHCTpYKUUM Mbknx Tpy6 1 Bcno-
MorartensHoro obopygosaHus.

5.1.2 TvBkne TpybonpoBOAbl MIrOTABMMBAKT MO TEXHUYECKUM YCMOBUSAM 3aKasuuka ¢ npuMeHeHuem
pasnyyHbIX METOAOB NPOV3BOLCTEA.

5.2 Cuctembl rMbkux TpyGonpoeoaos

5.2.1 PelieHne o npumeHeHun cuctem rmbrux Tpybonposoaos npu obycTpoiicTBe MOPCKoro Hedhteraso-
BOrO0 MEeCTOPOXOEHWUA MPUHUMAIOT C YUETOM CXeMbl 0BycTporcTBa MeCcTOpoXAeHWs, obrnacTy NpUMeHeHns 1
TEXHUYECKUX XapaKTepucTuk nmbkux Tpybonposonos.

5.2.2 Tpu oueHKe LenecoobpasHocTu NpumMeHeHns rubkux TpybonpoBogos B cucTeMax NogBOAHOW J0-
BbIYn YrNEBOSAOPOACE YUYUTLIBAMOT:

- XapakTep TpaHCrnopTUpyeMbIX cped, Hanpumep nnactoBoro donaa ¢ BbICOKUM cogepxaHnem H,S;

- YCIOBWS OKpY>KatoLLein cpedb;

- OrpaHvJYeHus, BO3HUKaoWwme nNpu yknagke Tpyo;
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- MOBTOPSAOWMECH LUKIMUYeCcKUe konebaHus gasneHus U Temnepatypbl 6onbLwon amnnuTyab;

- NnepemelleHus nrasyyeli Mopckoli nrnamagbopmMbl LU TEXHOMOMMYECKOro CyaHa.

5.2.3 Cuctembl rinbkmx TpybonpoBoaoE NMPUMEHSAIT KaK MNPy CTaTUYECKUX, Tak WU Npu AUHaMUYECKUX Ha-
rpyskax (cM. pucyHkM 1 1 2), 1 ANs BbINONHEHUA cnegyrowmnX tyHKUWIA:

- 0obblun Nnacrtosoro cdnounaa;

- 3aKaulBaHUs BoObl U XMMWYECKUX PEareHToB;

- TP@HCMOPTUPOBKK HETU U rasa;

- TP@HCMOPTUPOBKIM YCTBEBBIX XUMWYECKUX PEAreHTOB U MMOpaBiudeCcKNX KUOKOCTEN.

5.2.4 lNpu npoekmupoeaHuu aubkue mpyborposodbl pacc4yumbliearomes Ha OCHosHble U ocobble co-
YemaHus Hagpy3oK.

b) PacnonoxeHue BbiKMOHbIX TPybonpoeogoe
4nA pa3paboTK 0CBOEHHOTO MECTOPOXOEHUS

\—i’_

z

Y/

D

MNEA

c) Mnbkasa Tpyba, coegmHeHHas ¢ J-obpasHol Tpyboii d) MN'ibkas Tpyba, coeguHeHHana ¢ MaHWUgonbOoM

1— J-obpasHaa Tpyba; 2 — rmbkana Tpyba; 3 — KecTkan Tpyba; 4 — maHudonsd; 5 — rnbkan TpybHan BcTaBKa, 6 — MeCTKMW cTalnksHom
BLIKMOHOR Tpybonpoeoa

PucyHok 1 — Mpumepbl npuMeHeHns rubkux Tpy6 B yCNOBWAX cTaTUHYeCKMX Harpysok
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a) FPS b) FPS c xecTkum panaepom

c) [Nnaey4yee WBAPTOBHOE YCTPOWCTBO ANS TaHKepa/TepMuHana
1 — rubKuin panaep; 2 — NoOBOOHEIA Oy, 3 — eCcTKMIA paiaep; 4 — AKopHaA Lienb
PucyHok 2 — lMpumepbl npymeHeHns rubkmnx Tpyb B yCcnoBUAX QUHAMWHECKUX Harpy3oK

5.2.5 B ctatuyeckunx ycrnosusix npumeHeHus rtbkue Tpybonposodbl UCMOMNb3YTCA, Kak npaenno, B Ka-
yecTee TpybonpoBOAOB-LUNEN(OB UNN Pan3epoB MOPCKMX HETEra3onpoOMbICNOBLIX COOPYKEHUA. X npu-
MeHeHVe 0byCcrnoBNeEHO NPOCTOTON MOHTaXKa U BbICOKMMW MPOTUBOKOPPO3UOHHBIMKM CBOcTBamun. Kpome Toro,
npu 1crnone3oBaHuy rmbkux Tpy6 MoxeT BbiTb AOCTUTHYTO CHWKEHUE HArpy3oK M MOMEHTOB MPU MOHTaXe U
Ha KoHUeBble coeduHeHus. K npumMepam ynpoLleHns KOHCTPYKUUU BbIKMOHLIX NIMHWIA UMW MOHTaXa npwu uc-
nonb3oBaHuu rmbkux Tpyb oTHoCcUTCA criegyroLLee:

- OTKa3 OT KOHLEBbIX COEOUHEHUIA MOABOAHbIX BbIKMAHBIX Tpy6onpoBOOoE, ANSA KOTOPLIX HEOOXoOUMbI
OOpPOrocTOALME UMK CMOXKHBIE OMepauuy, TakMe Kak onpedeneHne TOYHbIX KOOpAVHAT MOMoKeHUs TPYOHbIX
BCTaBOK MW UCTIONb30BaHve KpynHorabaputHoro obopygosaHmsa ans obecneyeHns COOCHOCTY NpU pacnorno-
JKEHWWN BbIKMOHbLIX TPy6onNpoBoaosE;

- BO3HWKHOBEHWE CUTYaLUWi, NpUBOAALLMX K MaclTabHbIM nepeMeLLeHUsM U MOBPEKAEHNIO BbIKMOHBIX TPy6o-
MPOBOOOB W3-3a OMOM3HEN, MOXKET ObITb YMEHBLUEHO 3a CUET MCTONb30BAHUS HEHATAHYThIX Y4acTKoB rmbkux Tpyo6;

- YCMNOBUA NPUMEHEHUS, B KOTOPLIX pasMeLleHue npoMbeicnoBoro obopynoBaHus 1 BbIKMGHbLIX Tpybonpo-
BOLOB M3MEHSAETCH B 3aBMCYMOCTU OT XapaKTepUCTUK NPOSYKTUBHOCTN MECTOPOXKAEHUS, UTO MOXET onpege-
NUTb HeoBXoAMMOCTE U3BMEYEHUSA U MOBTOPHOIO UCMONb30BaHMS BbIKMOHBIX TPyOonpoBoosE;

- yKnagka Ha Mopckoe gHo 6e3 ero npegsapuTenbHOi NOSroTOBKHU;

- B YCNOBUSX NPUMEHEHUS Ha Bonbwmx rnyBuHax unn B CypoBbIX YCIOBUAX OKPYKatoWen cpedpl, rae ucnonb-
3oBaHue rubkux Tpyb skoHoMWYecK 3chcheKTUBHO NO CPaBHEHMIO C UCTIONb30BaHWEM CTarnbHbIX TPybonposogos.

5.2.6 Tubkue tpybonpoBoabl, KaK nNpasuno, UMEeKT BHYTPEHHWIA uameTp B UHTepeane ot 50 go 500 mm, npn
3TOM rvbkue Tpybbl MHOFOCIOMHONM CTPYKTYPBI CO CBA3YHOLWMMI CITOSMU HU3KOMO A2BMeHWs MOryT UMETb BHYTPEHHUIA
dvametp go 910 mm. OnvHa cekumm rmbkoro Tpybonposoda orpaHuMBaETCs BO3MOXKHOCTLIO Er0 TPaHCMOPTUPOBaHUS.

5
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5.2.7 dyHKUMoHanbHble TpeboBaHMA K r’MOKoMY BblKMOHOMY TpyBonposoAdy, Kak npaBumno, TakMe e, Kak
W K CTanbHOMY BblKUGHOMY Tpy6onposoay.

5.2.7.1 OuHamunyeckme Harpysku B rubkux Tpybax BO3HMKAOT, ecniy B npouecce sKcnnyataunum npowvc-
XOOAT NepeMeLLeHUs Y4acTKoB IMBKon Tpy6bbl OTHOCUTENBHO OPYT APYra, HanpumMmep npu coedUuHeHUU aubkumu
mpyb6oriposodamu nnasy<ux MoOpCcKUX rraamgpopm unu cydoe c nodeodHeim obopydosaHuem Clr/.

5.2.7.2 Ha pucyHke 3 cxemaTM4YHO NpeacTasneHbl TUMNoBble KOHuUrypauun painsepor. OBbIYHO KpUTKHYe-
CKMIW CEKLUA MM B KOHbUIypauusx parisepa SBnsoTCa BEpXHAA (UMK HYDKHAS), rOe BOSHUKAOT BbICOKWE pacTs-
rMBaroLLMe Harpyaku (U sHauuTenbHble U3rubbl); BEpTUKaNbHbIE KOMEeHa, e BO3HMKAKT 3HaUMTENbHbIE U3rbbl
(NP1 He3HaUYUTENbHOM HaTSKEHUM); U NporMb BOMHOBOW CEKLUU MMNaByuyecTy, r4e BO3HWUKAKT 3HaUMTEmNbHbIE
n3rnbol (NpW HE3HAYUTENBHOM HaTSXKEHMN).

5.2.7.3 lNpeacTaeneHHbie YCrosus AMHaMUYecKoro npumMmeHeHus rmbkux Tpyb MMeroT MecTo TOMbKO Ha
aTane akcnnyatauuu. OgHako c noserneHnem 3aboliHbix ABuratenei rubkue Tpybbl MOryT Ucrnonb3oBaThbes
Takke Kak BypoBble paisepsbl.

5.2.7.4 Kpome par3epHbiX CUCTEM, KOTOPbIE UCMOMb3YIOT MMbKyro TpyBy, MCNoNbayrTes Takke cnucTembl, 0bb-
EOVHSAOLLWE UCTIONb3oBaHWe rMBKUX 1 KecTkux Tpyb Ha nyTy OBWKEHWUS NoToka. B KOMBMHMPOBaHHBIX paii3epHbIX
cucTemax, Kak npasumo, UCMonb3yHT HYBKHIOK JKECTKYHO CEKLUMIO paiidepa 1 BEPXHIOK rMBKyo cekuuto paiiaepa.

a) CeobogHoe npoBucaHne

B i

e s y E=E

C ﬂwﬁ—”\’ww

| 1
b) KpyTtoit S-nogsem c) MNnaeHblit S-nogkem
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Fa

d) KpyTtas BonHa e) MNnaBHasa BonHa
PucyHok 3 — Tunoeblie koHdurypauum rubkux paiizepos

5.2.8 Kpome BbiknaHbIX Tpy6onpoBogoE 1 paii3epoB A0MNyCKaeTCA UCMONb30BaTh, Kak OOMOMHUTENBHYO Ka-
TErOpUIO, CoeAVHUTENbHbIE TPYBOoNpoBoab!, KaK ANs CTaTUUECKUX, Tak U ANs AUHaMUYe CKUX MpUMeHeHnid. K npu-
Mepam rvbkux Tpyb, ucnonb3yembiX B KaueCcTBE COEAMHUTENBHBIX TPYBONpPOoBO4OB, OTHOCATCH (CM. PUCYHOK 4):

a) cTaTuyeckue yCrioBus NpUMeHeHus:

1) BHYTPUNPOMbBICNOBbIE COEAUHEHWS YCTHEBOW apMaTypbl M MaHUMOMNbL0E,
2) coeguHeHWe HaOBOOHOW YCTheBOW apMaTypbl ¢ TpyOHoU obBaA3Kol Ha nnatdopmax Ha HaTSKHBIX
CBAS3AX;

b) AvHaMuyeckne ycrnosus fNpuMeHeHUs:

1) coegnHeHne cTaunoHapHo yeTbeBol nNnatopMebl ¢ NIaBy4YMMM MOPCKUMK HedTerasonpomMeicno-
BbIMW COOPYKEHUSMMU,
2) Tpy6onposogbl FPSO ¢ Typenamu.

5.2.9 OyHKUMKM coeaUHUTENBHBIX TPYOONPOBOOOE (3a UCKITOUEHUEM BHYTPEHHUX TpybonpoBoaoB Type-
rneit) aHanornuHbel pansepHbiM cuctemMam. CoeguHuTenbHble Tpybonposoakbl, Kak npasurno, bonee nogeepxe-
Hbl BOMHOBLIM Harpyskam, 1 UX KoHpurypauus pasnMyaeTcs B 3aBUCUMOCTU OT YCNoBUiA coeguHeHus. [ns uc-
Nnonb30BaHUs COEANHUTENBHBIX TPYOONPOBOLOB B SMHaMUYECKMX YCHOBUAX CNeAYEeT OLEHMBATb TEXHUYECKNE
XapaKTepUCTUKM NX KOMMOHEHTOB.

5.3 KoHcTpyKuunsa rubkux Tpyo

5.3.1 Obwine cBegeHuda

5.3.1.1 TuBkana Tpyba coyeTaeT HMU3KYH XKECTKOCTb Ha M3rnb ¢ BbICOKOIM OCEBOW XKECTKOCTLIO Ha pacTsKe-
HWe, YTO JOCTUraeTcs 3a CUET CrOXKHON KOMBUHMPOBAHHOWM KOHCTPYKUMU CTEHKM TpyObl. OTo Bonblue OTHOCUT-
cA K rubkum TpyGam MHOrocrolHoW CTpYKTYpbl 6e3 cBAsyoWmMX croes, Yem K rbkum Tpybam mMHorocrnoiHo
CTPYKTYPbI CO CBA3YHOLWUMK CrosMU. [BYMSA OCHOBHbIMWU KOMMOHEHTaMW SBMNSITCA CnvpanbHble apMUpyoLwmne
Crov ¥ MONMUMEPHbIE rEpPMETUSUPYIOLLME CMOU, KOTOpble 0becneynBaroT 3HaYUTENBHO MEHbLLUWIA SOMYCTUMBIV
pagunyc usrnba, yem y ctanbHblxX Tpyb npu aHanorudyHom obbeme 1 gasnerHnn. ObbluHO rubkue Tpybbl Npoek-
TUPYHTCH CrelyanbHO AN KayK4oro NpyYMEHEHUS U He SBMSHTCH CePUIAHON NpodyKUMen, HECMOTPSA Ha To, YTo
rMbkue Tpybbl MOTYT BbITh CrPYNMUPOBaHLI B COOTBETCTBUM C 0OCODEHHOCTAMU KOHCTPYKLWUW, U, CriedoBaTenbsHo,
C YCMNOBUAMU NMPUMEHEHUSA. DTO NMO3BOMAET ONTVMU3UPOBATEL TPYOLI ANS KaKZ0ro NpuMeHeHWS.

5.3.2 KoHcTpyKuua ru6kon Tpy6Gbl MHOTOCIIONHOW CTPYKTYPbl 6€3 CBA3YHOLWMX CroeB.

5.3.2.1 Ha pucyHke 5 nokasaHo Tunoeoe rnornepeyHoe ceyeHue rubroi Tpybbl. OCHOBHbIE CrOW 3TOrO
rnonepeyHoro cedyeHus onpegenexsl B 5.3.2.2 — 5.3.2.6.

5.3.2.2 Kapkac npegctaendeT coboit croit n3a MeTtannuuyeckor NpoBOoOKKM C 3aMKOBbIM COeOUHEHWEM,
KOTOpbIV 06ecneuvBaeT CONPOTUBNEHE CMATUIO. Ha pucyHke 6 nokasaH npumep npoduns Kkapkaca.

5.3.2.3 BHyTpeHHsia oborouka, paboTatoLllas nog gaeneHuem, npeactaenset cobor croil akeTpyaupo-
BaHHOrO NMonumMepa, KoTopblii o6ecneynBaeT repMeETUUYHOCTL AM1A NNacToBoro dnouga.
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a) Nbkan Tpyba Kak Tpybonporod OnA nepekaduneaHa dnongos

10
11

12
-t.
b) Mmbkan Tpyba, coeguHeHHas ¢ YCTHEBOIW enkoi c) Mvbkas Tpyba, coegnHeHHas ¢ maHudonbaom

1 — nnaByyee MopcKoe HediTera2onpoMbICNIOBOS COOPYXEHWE, 2 — COBOWHWUTENBHLIR TpybonpoBoL, 3 — yCcTheBaa nnargopma;
4 — 3aKpenneHHell KoHel, 5 — nanybHas TpyOHan obBeAska; 6 — KOHUEBOW (OUTWHE, 7 — YCTeeBan enka; 8 — NoOBWKHEIN KOHeL;
9— yecTeeBon Moayne, 10 — pewetdatan nanyba; 17 — nanyba ycTeeBOW eNKK; 12 — KecTKuiA panzep; 713 — maHudoned;

14 — ycTheBan apmaTtypa

PucyHok 4 — Mpumepsl npumeHeHns rubknx Tpyb B kadecTee coeguMHUTENbHBIX Tpy6onpoBogos

5.3.2.4 ApmunpoBsaHue, obecneunsaroLLee CTOMKOCTE K AaBneHuto, NnpeacTasnaeT cobol cnoi na metan-
NYECKOW NPOBOIMOKK C 3aMKOBLIM COeQVUHEHWEM, KOTOPLIN yaep:KUBaeT BHYTPeHHOH o06orouky, paboTatollyto
o4 OaBMeHneM, U BOCTPUHUMAET Harpy3ku OT BHYTPEHHErO SaBMNEeHUs CUCTEMEI B paguanbHOM HanpageneHuu.

8

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

Ha pucyHke 6 npuBefeHbl HEKOTOpbIe NpUMepbl Npodunel apMmupyowein Nnposonoky, obecnednsatowei
CTOMKOCTb K OaBrneHuto. B ycnoBUAX BbICOKOro AaBMeHWs Takke MOXKET MCMonb3oBaTbca Oybnupyowmii
apMupyowmin cno, obecneunsarolmMii CTOMKOCTb K gaeneHuto (obblyHo 6e3 3amMkoBOro coeguHeHUst
NPOBOMOKN).

5.3.2.5 [Ina apmupytowmx crioes, paboTatolwmx Ha pacTakeHue, obbIyHO UCMonb3yeTesa nrockas, Kpyrnas
unu dacoHHasa MeTannuueckas NpoBONoKa B ABa UMW YETLIPE CMOSA KPeCcTOBOW HaMoTKU nog yrnom ot 20°
0o 60°. MeHbLIKWA yron uUcrnonb3yeTcs ONA KOHCTPYKUWA TpyObl, BKMOUaKOLWeERn apMupyowmii cnol, obecne-
UMBAOLWMIA CTOMKOCTL K JaBneHuo. Ecnu apmupyrownid cnoi, obecrniednsarolliii CTOMKOCTEL K JaBNEHUID, He
WCMomb3yeTCH, apMupyoLLve crou, paboTaowye Ha pacTsKeHUe, HaKMNaablBaroTCH KPeCT-HaKpPeCT No4 yrioM
55°, yToBbI MOMYUYMTE TOPCMOHHO cHanaHCUpPoBaHHYH TPYOY M YpaBHOBECUTE OKPYIKHYIO U OCEBYHO HarpysKu.

5.3.2.6 HapyxHas obonouka U3roToBneHa ua sKCTpyaupoBaHHOro nonumepa, kotopas obecneunsaet
repMeTUYHOCTb MO OTHOLLEHWIO K BHELUHEW cpese.

5.3.3 KoHcTpyKkuua rubkon TpyGbl MHOTOCNONMHOM CTPYKTYPbI CO CBA3YHOLWWUMW CNOAMU

5.3.3.1 Tunosas rubkasa Tpyba MHOrocnoMHON CTPYKTYPbI CO CBA3YHOLLUUMU CNIOSAMI COCTOUT U3 HECKOIMb-
KUX CrOEB 3NacTOMEpPHOro MaTepuana, HaMOTaHHbIX UMW 3KCTPYAUPOBAHHBIX MO OTAEMBHOCTY W 3aTEM COeau-
HEHHbIX BMECTE C MOMOLLBH CBASYHOLLMX Matepmranos Unu nog AeicTBuemM TeMNepaTypel Wnnn JaeneHus ans
CMNaBreHnsa UxX B eOUHYH KOHCTpYKUMID. Ha puicyHke 5 nokasaH npumep KOHCTPYKUMK Tpy6bl MHOrOCNOMHO
CTPYKTYpbI CO CBA3YOLWWUMM CHOSMU.

b) Nbkas Tpyba mHorocrnoiiHon cTpyKTypbl 6e3 CBA3YIOW WX CrOeB

17— crnoi, paboTarlLni Ha pacTAaxeHne, 2 — NPOTMBOWM3HOCHLIM CNoW; 3 — HapyxHaa 0bonodvka; 4 — cnor, paboTalWi Ha CKaTHhe;

5 — HapyXHbI apMUPYIOLLKWIA CNoW, paboTalowni Ha pacTaxeHWe, 6 — NPOTUBOW3HOCHBIN CNORW; 7 — BHYTPEHHWIA apMUPYIOLLWIA CTIOW,

paboTallWMi Ha pacTaxeHue, 8 — OyDNUPYLLWA apMUPYIOLLMIA Cnoi, obecned BatollniA CTOMKOCTE K OaBMeHW; 9 — apMUpyHLLIMA

cnow, obecnednBaoLMi CTORKOCTE K OABMEHWHD, M3 NPOBOMOKK C 3aMKOBLIM coefMHeHneM; 10 — BHyTpeHHAA obonodka, pabotarllan
nod aaeneHnem; 11 — kapkac; 12 — cnow, npenoTepallatolui BelinaenveaHmne

PucyHok 5 — CxemaTndHOe NpefcTaeneHne TUNOBbIX NoNepeqHbix cevennid rnbkoro paisepa
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5.3.3.2 Kapkac npegctaensget coboii crioli U3 MeTanrMuyeckoil NpoBOoKK C 3aMKOBbIM COegUHEHUEM,
KOTOpbIi 06ecnedyrBaeT CONPOTUBNEHNE CMATUIO.

5.3.3.3 BHyTpeHHuUiA crioii npegctasnaeT coboit HaMOTaHHbIA UMW SKCTPYOUPOBAHHBIA SMacTOMepHBbIiA
cnoid, KoTopblil obecnednBaeT repMeTUYHOCTL ANA NnacToeoro cdnouaa.

5.3.3.4 Apmupyrowuid cnovi 0Bbl4HO BLIMOMHAETCH B BUAE CNMpanbHOW HaMOTKK CTanbHbIX KOpOoB, Mo-
KPBITbIX 3MacTOMEPHBIM KOMMayHOOM, KOTOpPbIA MCMOMb3YeTCA AN BOCMNPUSTUA PacTArVMBAaOLMX Harpysok
W HarpysoK oT BHYTPeHHero AaeneHus Ha TpyOy. CTanbHble KopAbl, Kak NpaBuro, yknagpisawT nog yriom
55°, utoBbl NONYyYNTE TOPCHUOHHO cbanaHcnpoBaHHY TpyBy KU, OOMONMHUTENBHO, YPaBHOBECUTL OKPYKHYO U
OCEBYH Harpysku B Crnoe, BO3HUKawLve nog AeicTeuemM AasneHus. B oTAenbHbIX criydasix Takow yron mMo-
KeT ObiTb YBEMWUYEH UMW YMEHbBLUEH, B 3aBUCMMOCTU OT HEOBXOAUMbIX MPOYHOCTHBIX XapakTepucTUK Tpybbl.
Hanpumep, moxeT BbITb Ucnonb3oeaH bonblumnii yron, ecnn Heobxogumo obecrneunTs Bonee BLICOKYH MPoY-
HOCTb B OKPY}KHOM HanpaseneHuu 3a CYET CHUKEHWSA MPOYHOCTU Ha PaCTSKEHUE Y OCEBOIA KECTKOCTU TPYObI.

5.3.3.5 HapyxHbill crioil npegctaenseT coboli HamoTaHHbIA MNW SKCTPYAUPOBaHHbLIA 3MnacToOMepPHbIN
crnow, KoTopblih obecnedrsaeT repMeTUYHOCTE ANA BHELUHEW cpedbl U 3alinTy OT BO3LEMCTBUSA OKpyKaroLel
cpenpl, Koppo3uK, abpasvBHOTO U MEXaHUYECKOTO MOBPEXKAEHUS.

MpumeyaHne — KoHUeNUWA OTAENbHbIX CMOEB B KOHCTPYKLWM TpyBbl MHOTOCMOMHOM CTPYKTYpbl CO CBA3Y-
IOLLMMKM CTIOAMU SIBMAETCA YCMOBHOI, MOCKOMbKY MONepeYHoe ceveHue 3akoHYeHHoil Tpybbl NpedcTaBrAeT CBA3aHHyIo
KOMMO3WUTHYK KOHCTPYKLMIHO.

4"

a) Z-obpasHblil (apmupyowmii npodunb, obecnevmBsalowmii CTOMKOCTb K aBMNeHU)

J AN

b) C-o6pasHbiid (apmupyowmii npodunb, obecnevrearoWwmii CTOMKOCTb K aBNeHWI0)

1

I

c) T-o6pasHelin 1 (apMmupytowmii npocdunb, obecnevnBaroLLnii CTOWKOCTb K AaBneHno)

N
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| [ ] B

d) T-o6pazHeiil 2 (apMupytoLLmii npochrnb, obecnednBatoWmii CTOVKOCTb K AaBNEHUI0)

e) Mpodomnb kapkaca

1 — sawumM; 2 — T-obpasHas NpoBonoka

PucyHok 6 — Mpoduni 1z NpoBONokU ¢ 3aMKOBbIM COSAUHEHWEM ANA apMUpOBaHWs, obecneurBatoLLero cTolMKoCTb K
JdaBneHuto, U Ans Kapkaca

5.3.4 Knaccudpmkauua rubkux Tpyo

5.3.4.1 B HacTosWee BpeMs rbkmne Tpybbl MHOrOCIIOMHOM CTPYKTYPbI 683 cBA3YOWMX cnoes, B oblem
criydae, MoryT BbITb pasgeneHsl Ha TPY OTAENbHbIE rPynnbl. 3Ta KNaccudukauus npeagctaeneHa e Tabnuue 1.
BHYyTpW 3TUX rpynn CyLWEeCTBYHT pasnuuns Mexay Tpy6amu Ana npUMeHEeHUS B CTATUYECKIX U JUHaMUYECKMX
YCMOBUSAX, OCHOBHbLIM pasnuuveM SBMAETCA HanudvMe NPOTUBOWM3HOCHLIX CMOEB OIS UCMOMb30BaHUs B OWHa-
MWUYECKMX YCMOBUWSAX, ECMY 3TO HeoBX04UMO NS YOOBMNETBOPEHUA KPUTEPUSA CPOKa SKCMNyaTtauum.

Tabnuya 1— Onucanue rpynn cTaHAapTHbIX MbBkux Tpy6. Tpybbl MHOrocnolHo cTpyKTYpbl 663 CBA3YIOLWMX CNoeB

Ipynna npoayktoe |- Tpyba

Ipynna nponykToe i

pynna npogykTos 11

Hel cpedbl

o
Cj_r:‘l[‘m OcHoBHasA hyHKUMA crioA C MagKnuM NPoXoaHLIM Tpyba c Hernagkum ig;”ﬁiﬁ?iﬂg;f;ﬁ
KaHanom MPpoOXoOHBEIM KaHanom KaHanom
1 3awuTa oT CMATKA Apmupyrowmnia crion (cniow), | Kapkac Kapkac
obecneunearmLmit(ne) cTol-
KOCTb K JABNEHWI0
2 lepmeTuyHocte Ans nna- | BHyTpeHHssa obonouka, | BHyTpeHHAs obonouka, | BHyTpeHHss obonouka,
cToBoro dronga pabotalolan nog faene- | pabotawlwan nog gae- | pabotawwan nog Aaene-
HKem neHvem HVuem
3 ConpoTvBneHne OKpy#- | ApMUpYHOLWMIA cnom e ApmMypyrolmin cnon
HOMY HanpsKEHW (crow), obecneymBsato- (cnou), obecneuynBato-
WMi(Me) cToKoCTb K AaB- wrii(ne) CTOMKOCTD K
NeHU OaBneHuto
= lepmeTndHOCTL ANA BHew- | [MpomexyTodHas obonodka — —
Hell cpegbl
5 ConpoTtvenenve pactarn- | Apmyvposarve, paboTta- | ApmupoeaHue, paboTta- | ApmupoeaHue, pabota-
BaKOLWWM HanpaxeHnsam lollee Ha pacTsXeHue, C | lllee Ha pacTsaxeHue, | lolWee Ha pacTskeHue, ¢
KpecToBOW HAaMOTKOW C KpecToBOW HaMOTKOI | KpecTOBOI HaMOTKON
5] [epmeTndHOCTL ANA BHew- | HapyxHasa obonodka HapyxHas obonodka Hapy:xHas obonovka

MpumMmedvaHna
1 KoHcTpyxumm Beex Tpyb MoryT BKNKOHaTh HEHecyLLMe crou, Takue Kak NPOTUBOU3HOCHbIE CMNou, NeHTbl, TEXHoNo-
rMyeckue BCromoraTenbHble Crov U T. M.
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OxoHyarHue mabnuusi 1

2 BHelUHUIA KapKkac AonycKaeTca NPUMEHATb B LENAX 3aluThl.

3 Cnoin, obecnedvBalolLWii CTOMKOCTb K AaBNEeHWI0, BO3MOXHO pa3gennTb Ha crnoi (cnou) u3 NpoBOoNoku ¢ 3aMKo-
BbiM COEQUHEHWEM W AyBnupyrowmid cnoii (crow).

4 Yncno apMUPYIOLLIMX CNOEB C KPeCTOBOM HAMOTKOI MOXET BbiTb paanuyHbIM, 0AHaKo 0BbIMHO MX ABa UNK YeTbipe.

5B Tpyby gonyckaetca fobaenaTh TePMONIONALMIO.

6 BHyTpeHHsAA obonouka, paboTatollas nod AaBneHWeM, W HapyxHas obornodvka MoryT COCTOATb M3 HEeCKOMbKUX
nofcrnoes.

7 Mpynna npogykToe |l 0BbivHO Mcnonb3yeTcs B ycnoenax bonee BbICOKMX gaBneHwuid, Yem 1.

8 MpomexyTouHylo oBonoqky anAa Tpy6 ¢ rmagkvmM NpoxodHbIM KaHanom Ao6aBnsawT Mo YCMOTPEHWK, ecnn HeT
BHELLUHero aBNeHus Unu BHeLLHee OaBnNeHUe He NpeBbillaeT JaBNeHNA CMATUA BHYTpeHHel obonodku, paboTaloLlel
nof gaeneHveMm, AnA 3afaHHoro NpYMeHeHUs.

5.3.4.2 Knaccudumkayumsa rubkmx Tpy6 MHOrocnoiHoM CTPYKTYpPbI CO CBA3YHOLWMMK CNOSMI NpeacTaBneHa
B Tabnuue 2. [nbkre Tpybbl ¢ rMagkum NpoxXoaHeIM KaHanom (rpynrna npoaykTos |, MHOroCMOWHOW CTPYKTYpPbI
6e3 ceA3yOWMX Cnoee, U rpynna npogykrtos |V, MHOrOCNoMHOM CTPYKTYPLl CO CBASYOLWMMK CMNOSAMMK) YacTo
VCMOMb3YHOTCA ANs 3aKaynBaHus BoAbl W nNpu paboTe ¢ AerasupoBaHHON NNacTOBOW HEMTLHO.

Tabnunuya 2—OnncaHne rpynn cTaHgapTHbIX rMbkux Tpy6. Tpybbl MHOTOCNOWHOM CTPYKTYPbI CO CBA3Y HLUMMMU CNOSMM

Ipynna npogyktoe IV: Tpyba ¢ Ipynna npogyktoB V. Tpyba c
Ne crios OctioHasn myHKU'HH cron madkumM NpoXogHeIM KaHanom HernmagkumM NpoxXodHeIM KaHanom
1 3awmTa oT CMATUA — Kapkac
2 lepmeTuuHocTe Ons nnactoBoro | BHyTpeHHWI croi BHyTpeHHwWiA cnoi
dnovga
3 ConpoTueneHe OKPYKHOMY Ha- | ApMWpPYIOLWMIA crioi (criou) ApMupy oA croii (cnow)
NPSXEHUIO
4 lepmeTuuHocTe Ons BHelwHero | [NokpbiBatowmin croi MNokpbiBatowuii crioi
dnonga u 3awmTa

MpumeuvaHnsa

1 KoHcTpyKumm Bcex Tpy6 MOryT BKMKOMATL HEHecyLUMe CNoW, Takue Kak crow 3anonHuTens n BpekepHas TKaHb.

2 [1ns uenei s3awmThl JonyckaeTcA 0obaBnATe HapyXHbIA Kapkac.

3 Yucno apMUpyloLKMX CrOEB KPecTOBOW HaMOTKU MOXET BbiTh pasnuyHbiM, odHaKko obbl4HO WX ABa, YeTbipe UNu
LUeCTb.

5.3.5 KoHueBble oUTUHIU

5.3.5.1 Ha pucyHke 7 rnokasaH TWUNOBOW KOoHUEBOW PUTWUHI ANA TpyBbl MHOrocnolHoi cTpykTypbl 6e3
ceAsyowmx crioes. KoHuesble hUTHHIM MoryT BbiTh coeguHeHbl ¢ Tpy6oi npu ee 3roToBNEHWM UMW YCTaHOB-
neHbl B noneBbix ycnosusaX. KoHueBble hUTUHMM rmbkux Tpy6 MMetoT gBa HasHaueHus:

a) CoeQUHSATL BCE HECYLUME SMEMEHThI B KOHCTPYKUUKM TpyObl, uToBbl oceBble Harpysku v uarkbarowme
MOMEHTbI Mornv BbITe NepenaHbl Ha KOHUEBOW COeOUHUTENb, HE OKasblBasd OTpMLUAaTENBLHOrO BO3OENCTBUSA Ha
criov, yoepKusarLue niacToebli dnong;

b) obecreurBaTts repMeTUYHLIV Nepexosd Mexay Tenom Tpybbl U coeguHUTENeM.

5.3.5.2 KoHueBble coeguHUTENU MOryT BbiTe HEOTbEMIMEMOM COCTABHOW YacTbio KOHUEBOro huUTUHra
WUNK 3aKpennaTbes Ha HeM. CyLeCTBYOT pasnyyHble KOHLEeBbIe cCoequHUTENU, TakMe Kak BonToBble dnaHupl,
ByrenbHble coeguHeHUs, hUpMEHHbIE COEQUHWTENM U CBapHble COEAVHEHUS (OBa KOHUEBbIX dUTUHra, CBa-
peHHbIE BMECTe AN coeguHeHus TpyBHbIX cermMeHToB B Bonee anuHHy cekuuto). Beibop koHUEBbIX coegu-
HUTEnewn 3aBucuT oT TpeboBaHWii K pabouynm XapakTeEPUCTMKAM U TEXHUYECKOMY 0BCMYKMBaHWIO.

5.3.6 UHTerpupoBaHHble WnaHrokabenu

5.3.6.1 dyHKUMOHArmNbHbIE BO3MOXHOCTK rnbkux Tpyb 1 wnaHrokabenei moryt kombuHupoeaTbes, 06-
pasosbiBad ISU. Ha pucyHke 8 npegctaeneHa cxema Tunosoro ISU. LieHTpansHas Tpyba npencrasnseT co-
Goii rmbkyro Tpyby cTaHOapTHON KOHCTPYKUMK 11 obecrneunBaeT OCEBYH HECYLLY CMOCOBHOCTE KOHCTPYKLUUK.
KomnoHeHTbl WwnaHrokabens (snekTpuyeckue, rmgpaBnvyeckue U ynpasnswowme nNuHUM) no cnvpanu (Mnu
CUHYCOVAanbHO) CBUBAKOTCH BOKPYT LEHTpansHo Tpyobl.
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8 9 10 1 12

1 — MOHTaXHBIA hnaHel;, 2 — Kopnyc KOHUEBOro (hMTWHra (BHYTPeHHAA 0bonodka); 3 — Kopnyc KOHUEeBoro chuTWHra (HapyxKHana obonodka);

4 — apMUPYOLLKMIA CNoR, paboTakWwMi Ha pacTAKeHWe (3anuTeii 3NOKCWOHBIM MaTepyanom), § — apMUPYLWWIA Cror, obDecnedyrearoLLmi

CTOWMKOCTE K JaBneHuno; 6 — HapyKHaa obornodka; 7 — BHYTpeHHAR obonodka, paboTarllan nofd daeneHnem (W 3allMTHeIe crnon); 8 — Weknka
KOHLIeBOro (bUTHUHrA, 9 — TOpLUEBOe YNNOTHeHWE, 10 — 3amblKarollee KoNbUO Kapkaca, 11 — pagnansHoe ynnoTHeHue, 12 — Kapkac

PucyHok 7 — TunoBoit koHUeBol hUTHMHF MMBKoii TpyBbl MHOTrOCMOWHOW CTPYKTYpbl 623 CBA3YIOLKX croes

5.3.6.2 Mexay nuHuamu Wwnadrokabens pacnonokeHsl Npoknagky (3anonHUTenn) ons nosbllWeHWs co-
npoTveneHua ISU Bo3gelcTBUIO pasgasBnunsarolx Harpysok. KOHCTPYKUWS MOKpbITa 3aLUTHOW HapyKHOW
obonoukoil. B HeKoTopbIX cnydasx Mexay ynpasnsowmMu NMHUSMIN U HapyHoi obonodkoln gobasnseTcs
CroVi crvpanbHOro WUNu CYHycouganbHOro apMypoBaHUs. 3TOT CMoK MOBLILWAET COOTHOLLEHWE Macca-gua-
MeTp ISU, 4To CHMKaeT guHaMUYECKM e NepeMeLeHUs, MUHMMUSUPYS TEM CaMblM BO3MOMKHOCTb B3auUMogeni-
CTBWS C APYrUMK paiisepamu. 3TOT Crol Takke sawylaeT ynpasnsaowme NMHUY OT BHELLHErO NOBPEXKAEHWS.

5.3.7 MHorokaHanbHble KOHCTPYKLUUW

5.3.7.1 KoHuUenuua MHorokaHaneHOCTK NpedycmaTpuBaeT coeduHeHne HecKomnbKux rmbkux Tpy6 n/unu
KOMMOHEHTOB LWnaHrokabens B eQuHy0 KOHCTPYKUWIO, CHWKas Takkum obpasom uucno Tpybonpoeonos npu
obycTpolicTBE MecToOpOXAEHWUA 1, Yncno [-obpasHbix 1 J-o6pasHblx Tpy6. Ha pvcyHKe 9 nokasaHbel HeKoTopble
NpUMepbl MHOFOKaHanbHbIX KOHCTPYKUWIA WnaHrokabens.

5.3.7.2 lpoeKkTnpoBaHe MHOrokaHanbHOW KOHCTPYKUWK

5.3.7.2.1 Hanbonee uenecoobpasHoii hopMoOii MHOrOKaHanbHOM KOHCTRYKUMW SIBMSIETCH Kpyrroe no-
rnepevHoe cevyeHre, NocKomnbKy aTo obecrneyveaeT onTUMarbsHbIe rMapogrHaMUYeckue XxapakTepucTukv, ad-
dheKTVBHOE UCMOMbL3OBaHWE NPOCTPAHCTBa U yaobHoe MaHUMNynMpoBaHWe Npu YKNagke u U3BNeYeHun.

5.3.7.2.2 PekoMeHOyeTCA MaKCcMMareHOe WCMonb3oBaHue cTaHA4apTHBIX KOMMOHEHTOB (rnMbkux Tpyo u
wnaHrokabenei).

5.3.7.2.3 BHYTpeHHWE KOMMOHEHTHI, B 3aBUCWMOCTW OT TEXHOMOrUW W3roTOBMEHWA, MO BO3MOXHOCTU
obecneunBaoT OCEBYHO Hecyluyl crnocobHoCcTb KOHCTpyKuuK, OceBas Hecywas crnocobHocTb MOXKET BbiTh
obecneveHa apmuvpyrowmmy crnoamu, CnegyeT oueHUTb cTabubHOCTb KOHCTPYKUWK (pasnvyHbie YAnMHeHUs
KOMMOHEHTOE) 1 BanaHCUpOoBKY Ha KpyYeHUe MHOMOKaHarbHOW KOHCTPYKUMW B PasnYHbIX YCINOBUSX HarpyKe-
HWA (pasHble YpPOBHW OaBneHua 1 uarnba).

5.3.7.2.4 ConpoTuBrneHne Ha pasgaenvBaHue MHOroKaHamnbHOW KOHCTPYKUMM formkHo obecneuynBath
NMpUMeHeHWe pasannyHbix crocoBoB yKnaaku.

5.3.7.2.5 MakcumanbHbIA HapyXHblid AMaMeTp OrpaHNUYMBaETCH TEXHUYECKUMUM XapaKkTepUcTUKammn aKc-
TPY3MOHHOro Npouecca U3roTOBMEHNA HapyKHOW obonodky.
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1 — CWNOBON 3NeKTpU4yeckuh Kabenk, 2 — Hapy#Haa obonodka, 3 — neHTa; 4 — HapyxHaA obonodka Tpybbl; & — apMUpYOLWWA
cnow, pabotalllMin Ha pacTAXeHue, 6 — BHYTPEHHWA apMUPYHLWKWA cnoi, paboTawlni Ha pacTsKeHne, 7 — apMUPYOLWWIA CIOoR,
obecneynBalWi CTOMKOCTE K faBneHduno; 8 —BHYTpeHHAA obonoyka, paboTaklan nog gaenedmem; 9— kapkac; 10— kabenk Nepegaqn
3NEKTPUYECKNX CUrHanoe; 171 — 3anonHuTens; 12 — onTdecki kabens, 13 — rugpaBnuuYeckin WnaHr, 74 — NpoTMBOM3HOCHAA NeHTa

PucyHok 8 — CxemaTv4Hoe npegctaenenve Tunoeoro [SU

355,6

— //,,"" 2,
o {/,/ lef 3

707
”/% %

a) Mpwmep 12
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4318

Wl 1016

381

c) Mpumep 3¢ @

A — zanonHnTens

4 NuHeiiHaa Macca, 6es 3anonHeHWa 181 kr/m; MUHUManbHBIA paguyc narmba 2,4 m.
b NMuKHeitHas macca, 6ez 3anonHeHus 201 Kr/M; MYUHUMAaNbHbIi paguyc narmba 2,5 m.
€ lvHeliHas macca, 6e3 3anonHerns 249 kr/M; MUHWManNbHbI paguyc uarmba 2,9 m.
d LInaHrokabens.

PuecyHok 9 — MNpumepbl MHOrokaHanbeHbiX KOHCTPYKUWIA LWnaHrokabens

5.3.7.2.6 Ocoboe BHUMaHWe crniegyeT yaensaTe MUHUMU3aUNUM KPpYTALUMX HAarpy3oK, BO3HUKaLWWX B OT-
AernbHbIX KOMMOHEHTax BO BPEeMSA HaMOTKU.

5.3.7.2.7 PekomeHgyeTcsa UCMOMb30BaTh CUMMETPUYHYK KOHCTPYKUKKD, YToBbl obecrneunTb paBHoMep-
HOCTb MEXaHUJECKMX CBOWCTB U NpeaynpeauTs U3MeHeHWe KoHMUrypauuu KOHCTPYKUUU Nod Bo3gercTereM
OUHaMUUYEeCKUX Harpysok.

5.3.7.3 KoHueBas 3agernka MHOroKaHanbHOM KOHCTPYKUUI 0BbIUHO UCMOMb3YeT CTaH4apTHbIE KOHUEBbIe
hUTKHIK, 0BbegnHeHHbIe KopoBuyaToi KOHCTPYKUMEN.

5.4 BecnomoratenbHoe obopynosaHue

5.4.1 O6wme cBegeHnnA

BcrnomoratensHoe obopygosaHue ans cuctem rubkmx Tpybonposogos npueogntea B 5.4.2—5.4.9.

5.4.2 YcTponcTBa ANA orpaHuveHns usrnda

5.4.2.1 Ha pucyHke 10 nokasaHbl ABa TUMa LWMPOKO MCNOMb3yeMOoro YCTpoCTBa 418 orpaHuyeH s Uaru-
6a: anemMmeHTbI KeCTKOCTH Ha 13rnb v pacTpybbl. TPETbUM TUMOM ABMNAETCA OrpaHudnTensb uarnba. AnemeHTol
JKECTKOCTU Ha narmb u pacTpybbl, Kak NpaBuo, MCMonb3yoTcs B AUHAMMUYECKUX yeroeuax. OOHako oHU Takke
MOTYT WUCMOMb30BaTLCHA U B YCIIOBUAX CTaTUYECKOro NpuMeHeHus. MNpymMepom nocnegHero SBASeTCH NUCMob-
30BaHKWe SMeMEeHTOB JKEeCTKOCTU Ha 13rnb Ha BbIKMAHbLIX Tpybonposodax 4na npedynpexaeHus neperubos y
KOHLIEBbIX (PUTWHIOB B NpoLlecce yKnagku.
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71— noHToH; 2 — |-obpaszHan Tpyba; 3 — pacTpyD; 4 — rTMDKWIA panzep; 5 — 3NeMeHT HeCTKOCTH Ha Marnb

PucyHok 10— YcTpolicTBa 4nA orpaHndenuna namba

YcTpolicTBa gns orpaHudeHusa usrnba crnegyeTt npoekTupoBaTe Takum obpasom, uTobel He gonycTuTb
ua3rub Tpybbl Ha paccTosAHUKM OT KOHUEBOro huTUHra, paBHOM nMpumepHo ogHomy OD. [lanee gonyckaeTtcs no-
cTerneHHoe yBenuueHue narnba ¢ NnaBHbIM U3MEHEHUEM KarbaroLero MoMeHTa B Npenenax orpaHuuyeHui
no kputepuo MBR.

5.4.2.2 B tpybax MHOrOCNOMHOW CTPYKTYPbl CO CBASYIOWMMU CROAMU YCTPOWCTBa ANA OrpaHUYeHuUst
narnba moryT ObiTb BBIMOMHEHBI B COCTaBE KOHCTPYKUUM TpyObl. 3To obecneunsaeTca sKCTpyaupoOBaHUEM
UMW HaMOTKOW AOMNOMHUTENBHLIX CMOEB 3NacToMepa U 3aTeM OTBEPKOEHUEM CTPYKTYPLI ANs (hopMUPOBaAHUS
€0UHOW KOHCTPYKLMUM YCTPOMCTBa orpaHideHns narmba n tTpybbl.

5.4.3 OrpaHnuuTenu nsruba
5.4.3.1 OrpaHuunTenu narnba npegHasHadyeHbl 4ns Toro, Ytobbl MeXaHUYecKHU yaepKmsaTb Uarnb rubkoit

Tpy6rl B Npegenax gonyctumoro MBR, 1 B HacTosiLee BpeMs UCMOMb3YTCS TOMBbKO B CTATUYECKUX Y CIIOBUSAX
npumeHeHus. MNpumep orpaHuuuTens uarinba nokasaH Ha pucyHke 771. OrpaHuumuTenn naruba mMcnonb3yrTes
ans yoepxusaHus ceobogHoro nponeta rubkoi Tpydbl B MecTax, rae cyLwecTByeT BO3MOXHOCTb MOBPEXAeHUS
KOHCTpYKUUUW TpyBbl B pesynstate neperuba. Tunosoi obnacTbio NpUMEHEHUSA ABMAKOTCHA COEqUHEHWS YCThbe-
BOVi apMartypbl, Beixogsl J-06pasHsix Tpy6 1 nepexogHukn xectkux Tpyb. OrpaHnunTenu Takke omnyCcKaeTca
WCMomMb30BaTh A5 NpeaynpexaeHns nepernbos Bo BpeMs YKIagku.

5.4.3.2 OrpaHnunTens COCTONT U3 CBA3AHHBIX OPYr C APYIOM pasbeMHbIX KOMeL, KOTopkIe CKPensisoTcs
BMecTe BOKpyr TpyObl Takum obpasom, 4Tobbl HEe OKasbiBaTb HUKaKoro Bo3gencTBus Ha Tpyby Jo Tex mop,
noka He BygeT OOCTUrHYT 3adaHHbIi paguyc uarnba, Npy KOTOpoM oHKW BnokMpyTcs. HepasbemHble Konbua
OOMYCTVMMbI B Cry4yasix, ecrnv orpaHnJuTenb yCcTaHaBNUBaeTCA 40 KOHUeBOro domTuHra. brnokvpoeka orpaHuym-
Tens He JonyckaeT ganbHerwero uarinba TpyObl, U JONONMHUTENBHBIE HAMPY3KWU BOCTIPUHWMAET orpaHuunTenNb
marnba. Cnegyet yoenatb ocoboe BHUMaHue ToMy, 4ToBbl BriokMpoBKa KorneL He noepexaana HapyXHy obo-
nodky Tpy6hbl, T.€. B KOHCTPYKUWW orpaHnyuTens gormkHa BbiTh rmagkas onopa 6e3 ocTpbiX KPOMOK.
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a) OrpanuunTenu usrnba, nokpblisatoLLme rubkyo Tpyoy
[ ﬂ 0
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b) OrpaHuunTtens narnba B nonoxeHnK GroknpoBKuU c) Bug cboky

1 — KoHUeBoW (hUTKHF, 2 — onopHaa MydiTa; 3 — orpaHuunTEeNs Marnba
PucyHok 11 — Cxema orpaHnunTens nammba

5.4.3.3 BnemeHTbl orpaHnuuTens narnba moryT ObiTb U3roTOBMEHbI U3 MeTarnuMyeckux Martepuarnos,
YCTOWYMBBIX K MOM3Y4YECTH 3N1AaCTOMEPOB UN apMYpPOBaHHOrO cTeknonnacTuka. Cnegyet obecneuynTs, UToObI
BCE MaTepuanbl oTbupanunce Ons 3adaHHbIX YCIOBUIA OKpYKatolWwe cpenbl U UMENV OCTAaTOUHY KOppo3u-
OHHYO CTOMKOCTb.

5.4.4 CoeguHutenu

5.4.4.1 KoHCTpYKUMNSA KOHLEBbIX OUTUHIOB rMbKnx Tpy6 nossonsaeT UCMonb3oBaTh pasfuyHble KoHUEeBbIe
coeguHUTENU, Takme kak GonToBsble draHupl, byrenbHble coeavHeHUs 1 dMpMeHHble coeguHuTenu. CoeguHu-
Tenu obblYHO NprBapPUBAKOT K KOHUEBOMY OUTKUHIY 0 nogcoennHeHus K rubkoin Tpybe nubo narotaenuearoT
Kak HEOTBEMMEMYH YacTb KOHLEBOrO hUTUHTA.

5.4.4.2 Tubkasa tpyba 1 KoHUEeBOW OUTUHI TaKXKe MOryT COeOWHATLCH HEeMNocpenCcTBEHHO CO CTarbHOM
Tpyboit, Hanpumep, ¢ Nnomolso ceapkn. OgHaKo ecnv KOHUEBOW (OUTUMHT yKe coeduHeH ¢ rubkoi Tpyboi,
CBapHOWN LUOB He criegyeT BbIMOMHATL B HEMOCPEOCTBEHHOW BMM30CTM OT KOHUEBOro duTUHra (NMpUMepHo
ot 0,5 go 0,8 m), nockonbKy 1M3bbITOYHLIN Harpes KOHLEBOTo OUTUHIA MOXKET OKasblBaTb HEraTuBHoOE BNUAHME
Ha 3adernky CroeB UMK YNINOTHEHUS.

5.4.4.3 B guHaMnyeckmx ycrosuax NpUMeHeHus paisepos, rge asapuiiHoe pasbeguHeHue sBnset-
CA SKCrnyataunoHHbIM TpeboBaHWeM, B KayecTBe COeOWHWTENE [onycKaeTcd WCMofb3oBaTh CUCTEMbI
BbicTpOro oTcoeavHeHus 1 bbicTpopasbeMHble coeguHeHns. Ha pucyHke 12 npvBegeH NpyvMep CUCTeMbl
BbicTporo otcoeanHeHuss. OCHOBHbIMW XapakTepucTUKamMn CUCTEM aBapUiHOro pasbeguHeHns obbIYHO AB-
NATCH cnegyowue:;

- OTCEeKaroLas Wwaposasa apMaTypa B BEPXHEN U HVKHE MOMOBUHAX KOHCTPYKLMK;

- BOSMOXHOCTb pPasbequHEHWS NMPU MOMHbIX NPOEKTHBIX HarpysKax U BHYTPEHHEM OaBMNEeHU;

- MMHVMManbHbIV pasmMep ¥ Macca KOHCTPYKUUHK;

- MONMHOMPOXOOHOW KaHan AN BbINOMnHeHUS paboT ¢ UCnonb3oBaHUeM BHYTPUTPYOHOro MHCTPYMEHTa;

- TEPMETUYHOE COEdUHEHWE C MEPBUYHBIMU TOPLEBLIMU rEPMETUIVPYHOLUMK YIITOTHEHWSMW, NO3BO-
nsoLwee He JonyckaTb NOBPEKOEHUA YMIOTHEHWIA BO BPEMSA pasbeqUHEHUA/MOBTOPHOMO COEOAUHEHNS W MpK
OUHaMUUeCKUX Harpyskax;

- WapoBas apmaTypa CBA3aHa ¢ pasbequHSaLWUM MEXaHU3MoM Ans obecneyeHns 3akpbITUsS NpU passb-
equHeHU (MoxeT TpeboBaTbeH He AnS BCeX YCNOBUA NPpUMEHEHUS);
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- YNpoLLEHHaA onopHas KOHCTpYKUMUS (HanpasnsiolMe ycTpolicTea), o6ecneunsaroLLlas NpocToe U Ha-
JOEXHOe NMOBTOPHOE COeAVHEHME;

- BO3MOXKHOCTL NPOBEeAEHUA MeprogNYeckMX UCTbITaHWiA pa3beaVHALEro MexaHnuama 6es paccTbiKoB-
KW paiiaepa Unu paspylieHus NepBUYHbIX YMAOTHEHWUIA (UMK, eCnv 3TO NMPaKTUYECKW HEOCYyLLECTBMMO, MNOTpe-
6yeTca ansTepHaTMBHaA npoueaypa WCMbiTaHWiA, BKNoYakLas NoBTOpHOe UCTbITaHWe NepBUYHBIX YMMoTHe-
HWIA Nocne NOBTOPHOIO COEANHEHUS).

1 — BepxHAA WapoBas 3anopHanA apMaTtypa; 2 — 0nopHas KOHCTPYKLKA; 3 — YCTPOWCTBO aBapWiiHOMD pasbedMHeHWA; 4 — HIKHAA
LapoBan 3anopHaA apMaTypa; 9 — CThIKOBOYHLIN dhnaHel palaepa; 6 — BHyTpeHHAA obonodka, paboTalowasa Nnod JapneHuem;
7 — NepevdHOE YNNoTHeHWe, 8 — NPUBOALI LIAPOBOR 3anopHON apMaTypel, 9 — CTEIKOBOYHEIR hnaHel, xecTkoro Tpybonpoeoga

PueyHok 12 — Mpumep cucTembl BeicTporo oTcoeguHeHNs

5.4.4.4 B cucTteme pasbeduHeHUs MOXeT OblTb YCTaHOBMNEHA apMaTypa aBapuiiHOro 3aKpbiTUs Ha OqHOW
unu obenx cTopoHax conpspkeHus. BosamokHbI criyyau, Korga oTCcyTCTBYET NMoTpebHOCTE B Takow apmarype.
BakHble chakTophbl, KOTOpble HeobxoguMo paccMaTtpueaTh Mpu NPUHATUM pelleHus ob ycTaHoBKe apmaTyphbl
aBapuyNHOTO 3aKPbITUS, BKIOYAKOT:

- TpaHcnopTUpyemblii conrong,;

- PUICK pasbeanHEeHUS;

- 3KororMyeckne hakTopsl;

- BEPXHIOKO 3aMOopHY apmartypy.

5.4.5 CucTteMbl ¢c NoABOAHBbIM Dyem/apKon

5.4.5.1 Cuctemel ¢ nogsogHbIM Byem/apKkoil Mcronb3yoTes Ans co3faHus S-o6pasHoil KoHurypaumnm
paraepa, BKMUas MriaBHyr, KpyTyr 1 oBpaTHyo koHdurypauuu. Cuctemsl 06bIUHO COCTOAT U3 O HOMO UMK
Heckomnbkux BriokoB MnaByyecTw, YAEPKUBAEMbIX CTanbHOW KOHCTPYKUWEW, Ha KOTOPOW PacronoXeHbl OT-
penbHble xenoba (apku) Ana Kaxgoro paisepa. Ha pucyHke 13 nokasaHbsl TUNOBbIE CUCTEMbI NOOBOAHBLIX
Byes/apok. Bnokn nnaeydyecTtu MoryT npegctaesnsate cobolii nMbo cTanbHble eMKocTH, NGB0 BbiTe U3rOTOBMEHbI
13 MoAynei CUHTAKTUYECKON MeHsbl.
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c) BapuaHT 3 — cTaumoHapHbIin apodHbIA NOXEMEHT

17— DyK; 2 — NOMEMEHTHI, 3 — MECTO KPenneHus HaTAMHON CBA3N,; 4 — panzepkl;, & — Oy 6 — xomMyT pansepa; 7 — rMOKWIA painaep;
8 — apouyHbIe NOXEMEHTEI, 9 — OnopHas KOHCTPYKLUMA

MpumedyaHue — Byu moryT npedcTaenATe coboii cTanbHble EMKOCTH MMM KOHCTPYKLMU W3 CUHTaKTUYEeCKol NeHbl.

PucyHok 13 — Tunoekle cvcTembl NogBoAdHbIX Oyes/apok

5.4.5.2 S-obpasHas KoHdurypauusa paiaepa, B ansTepHaTUBHOM BapuaHTe, MoXeT BbiTb cosfaHa 3a
CUYeT UCMOoMb30BaHUA 3aKpeneHHoM onopbl BMecTo rnnaeydero 6ysa [cM. pucyHok 13 c)).

5.4.5.3 Cuctema c nogsogHbIM Byem/apodHbIM NOXKEMEHTOM YOEPKNBAETCSH Ha MeCcTe OCHOBaHWeM paii-
3epa, C KOTOPbIM OHa COeOVHEHA C UCMONB30BaHVMEM HaTSXKHbIX CBA3eK (nnaeHas S), unu rmbkumm parisepamu
(kpyTaa S). Cuctemel ¢ noasogHbIM Byem/apoyHbiM NOXKEMEHTOM 0BbIYHO NPOEKTUPYIOTCA AN NogaepKaHus
OT ABYX 0O WECTV pan3epoB, OOHaKO 3TO YUCIO TEOPETUYECKU HE OrpaHuyeHo. Paiisepbl UKCUPYHOTCA Ha
apOYHOM NOXKEMEHTE.,

5.4.6 Mogynuv nnaBy4ecTu

5.4.6.1 Mogynu nnaey4ecTl UCNONbIYTCH ANS CO3daHUA BONHO0BpasHbIX KOHUrypauwii painsepa (nnas-
HOW, KpyTor W rmbkoi). Ha pucyHke 14 npegctaBneH NpuMep TUMOBOrO MOAYNSA rnnasydectu. B 3saBuMcumocT OT
nna.ByyecTu U TpeboBaHWiA K yCTaHOBKe ANSA co3daHns BonHoobpasHoi KoHburypaummn Heobxogvmo onpedeneHHoe
4yucno Mogyrein ¢ pasmepami (AnNUHa U QWaMeTp), Kak npasuno, B ABa-TpK pasa npesbiwarowmm OD Tpybbl.
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Yucno mogyneid B Bonblueil cTeNeHN onpedenseTcs Maccoi paisepa, rmyBuHoin norpyxeHus, TpeboBaHnamMn K
CMELLEHWIO U BoNpocaMu uaroToeneHus/obeny:kmeaHus. Mogynv 3akpennsaoTea Ha painsepe MHAVBUAYanbHo, Nno-
STOMY B KOHCTPYKUMU cnenyeT obecneunTb, YTobbl OHWU He nepemMellanick Baonk Tpy6bl MW He noBpexganu ee.
HekoTtopble rubkue Tpybbl MHOrOCNOWHON CTPYKTYPbl CO CBSAYHOLLMMKA CHOAMU CHabXakT BCTPOEHHLIMW 3MacTo-
MEPHbLIMI XOMYTaMu C OnpeaerieHHbIM MHTEpPBanom no gnuHe Tpy6sl Ans yHUudmKauuy KpenneHust BcrnomoraTtenb-
Horo obopynoBaHus. Takne XoMyTbl, Kak MPaBuIio, roTaenueaT BMeCTe ¢ TPyOoii.

rJC] —~o
-
[ {IE] I ]
il | =
QJ o
4 5

1 — rmbkana Tpyba; 2 — mogynk nnaeydectn; 3 — xomyT, 4 — Bua cBboky; § — nonepeydHoe cedeHne
PucyHok 14 — MNpumep TMNoBoro Modyns nnaeyvecTti

5.4.6.2 Mogynb nnasydyecT 0BblYHO BKMOYAET BHYTPEHHWUIA XOMYT U 3MIEMEHT NiaBy4yecTy U3 CUHTaK-
Tudeckoit neHel. MNonumepHasa obornouka (Hanpumep, nonuypetraHosad) obecrneunBaeT 3aWUTy OT YOAPOE U
abpasunsHoro sosgelicTBna. BHYTpEHHUIA XOMYT 3akpennseTca bontamMu HernocpeacTBeHHO Ha rubkon Tpybe,
SMEeMeHT NnaBydJecTy pacronaraeTcs BOKpYr XoMmyTa. SNeMeHT nnasBydyecT 06bIYHO COCTOUT U3 ABYX YacTel,
KOTOpbIE HBOEXHO COEOVHSARTCH APYr ¢ ApyroM. [NOTHOCTb CUHTaKTUYECKOW MeHbl nogbvpaerca ¢ yyeTom
3afjaHHOI rMyBUHbI MOrPYXeHUs 1 cpoka cryxBbl. OBbIUHO NNOTHOCTL cocTasnseT 350 kr/m>.

5.4.7 XomyTbI

5.4.7.1 Tpu ncnone3sosaHuu rubknx Tpyb xomyTbl AonycKkaeTcs UCMornb3oBaTbh ANA NpucoeduHEeHUs K
Tpybe BcnomoraTensHoro obopygoBaHus, Takmx Kak MOgynyv nnaBydecTy, NOABOAHbIE apKW, HATSXKHbIE CBA3M
W orpaHuuuTeny narmba. Kpome Toro, XoMyTbl BO3MOXHO MCMOMb30BaTh AMS B3aMMHOIO 3aKpenneHus He-
CKONbKMX TPYB, Hanpumep ceA3oK Tpybonpoeogos (cM. pucyHok 75). OCHOBHbLIM KOMMOHEHTOM XOMYTOB CBHA-
30K TpybonpoBOOoOE ABMSETCHA pacrnopHOe YCTPOMNCTBO UMM KOPMYC, KOTOPbIA MOXKET COCTOATL U3 ABYX Mony-
ceKkuuii. Ha kopnyce umerTcs LunuHgpuyeckne yrnybneHuns, B KOTopble YCTaHaBMNMBaTCH OTAEMNbHbIE NTMHUK
Tpybonposogos. ¥Y3en cobvpaeTcs ¢ nomoLs 60NTOB MMM KOMMANEKTa KOMbLUEBLIX CTSHKEK. B kauecTse anb-
TepHaTWBbLI ANs CTALUWUOHapHO pasmMellaeMbiX CBA30K TPyDOMNpoBO4OB OOMYCKAETCH WUCMOMb30BaTh CTSKHbIE
peMHMK, KoTopble HE0BXOOVMbI TOMNBKO Ha NEPWUOS MOHTaXa.
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1 — xomyT pazepa; 2 — Bua cnepedn; 3 — Bva cOOKy

PucyHok 15 — MNpumep xomyTa ANA KpenneHWs cBR3KW MBKWX paisepos

5.4.7.2 Cnegyet He fonyckaTe U3BbLITOYHOro KOHTaKTHOro aereHus. Ecnv Heobxognmo BbICOKOe KOH-
TakTHOe JaBreHve, ycTaHaeBnusaloT 3alWUTHbIA KOXKYX ONA pacrnpedeneHus npurknagbiBaeMon Harpysku.
Cnepyet Takke obecneynTb, YTobbl B KOHCTPYKUMK XOMYTa OTCYTCTBOBANM OCTPbie KPOMKW, KOTOPbLIE MOTYT
NMPUBECTK K NoKanbHbIM neperibam Tpyobl.

5.4.8 OcHoBaHuA ONsA pan3sepa U HaTsSHKHbIX CBA3eNn

5.4.8.1 OcHoBaHWA palaepa UCMonb3yTca And coeanHeHMA rmbKux pai3epos ¢ BbIKMAHbIMK Tpybonpo-
BogaMuK, a Takke MoryT BbITe HeobBxoauMel AN YAepKaHUsA CUCTEM ¢ nogBoaHbIM Byem/apkoi (KoHhurypauus
KpyTaa S). OcHoBaHWA ONA HaTHKHbIX CBA3EW MCMOMb3YHOTCA TOMBKO ONA KPEMnMeHWsa cUCTeM © NogBoaHbIM
Byem/apkoit (koHtbuUrypauns nnasHas S).

5.4.8.2 OcHoBaHueM painaepa MoXeT ObiTb rpaBUTaUMOHHaA KOHCTPYKUKUA, cBariHas KOHCTPYKUMSA WUIn
BakyymHas/skopHas nnuta. Belbop rpasMTauyUMOHHOW UMM CBAMHOM KOHCTPYKUWK 3aBUCUT OT AeNCTBYHOLWNX
Harpysok ¥ COCTOSIHWS rpyHTa. Ha pucyHke 16 nokasaHa TunosBas KOHCTPYKUWA OCHOBaHus pansepa. B ka-
yecTBe anbTepHaTVBbl rMbkas Tpyba MoKeT ObiTb coeguHEHa HanpAMY ¢ MaHUonb4oM W B 3TOM criydae
MaHuchonbg ByoeT ABNATbLCA OCHOBaHWEM palisepa.

5.4.9 KoHcTpyKUuun nogBelLMBaHUA pani3epa

5.4.9.1 BepxHee coeovHeHue rubkoro pariaepa QonycKkaeTcs MogBeluvBaTh Ha ONMOPHOW KOHCTRYKLMK
(Hanpumep, Ha nnatdopMe, TaHKepPE UMK MOMYMNOrPYKHO NNaTdopMe) Kak CHapyu, Tak U BHYTPU.

Kak npaBuno, rubkuii pansep npotarveaeTcs yepes [-oOpasHyo Tpyby U nofBellnBaeTCA B BEpPXHE
yacTu l-obpasHoii Tpybbl Ha BHYTPEHHEM coeduHEeHMK (CM. pUCYHOK 17).

B 3aBMCAMOCTK OT KOHCTPYKUWW MOABEMBaHWA rMbKoro pansepa oTnMYatoTCs Harpysku. BHyTpeHHee
coefVHeHUe BOCMPWHUMAET TOMbKO OCEBbIE HAarpy3ku, a BHELUHee cOoeduMHEHWe NMoOBepraeTcs OCeBbIM, U3-
rmbatowym 1 cpesaroLm/nonepedHbiM Harpyskam.

5.4.9.2 OCHOBHbLIMW OrpaHNUYEHUAMM MPU NPOEKTUPOBaAHWUN KOHCTPYKLUMUM NoABeLUMBaHKUSA paisepa SBns-
FOTCH OrpaHUJYEeHs Mo Harpyake, NpoCTpPaHCTEEHHbIE orpaHnueHus U TpebosaHus K TpybHOM BCTaBKe.
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1 — TouKn NoacoeduMHeHWA rMbKoro pansepa; 2 — TpyOHbIe BCTABKW ONA NOOCoeaMHeHNA BLIKMOHLIX TpyDONpoBOOOE;
3 — DeToHHaA nnuTa

PucyHok 16 — lMNpumMep TUNOBOK KOHCTPYKUMW OCHOBaHWA paiilepa

315,24

]

o e T
I

1 — KOHTpONEHOE OTBEPCTME; 2 — rMOKMIA panzep; 3 — Bepx Nanybel; 4 — BLINYCKHOW TpyOONpPoBOM KOMNLLEBOrO NpOCTPaHCTea;
5 — KpblWwKa; 6 — pasbemHan NNuTa; 7 — 3allMTHOe orpaxaeqne; 8 — J-obpasHan Tpyba

PucyHok 17 — lMpumep TMNOBOW KOHCTPYKUWMW NOOBELLVBaHWA paiizepa
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5.4.9.3 lNpn NpoeKTUPOBaHNK KOHCTPYKLNW NoaBellMBaHUA OIS BHYTPEHHUX COeaQUHEHWIA crnedyeT yJuu-
TbiBaTb BeC paisepa BHyTpu |-o6pasHoii Tpybbl.

5.4.9.4 Kpntnueckue Harpyskn Ons HEKOTOPbLIX KOHCTPYKUUA NogBellnBaHUA BO3HUKAKT BO BpeMSA MOH-
TaXa npu emsiausaHuu aubkoeo patisepa e -obpasHyro mpyby.

5.4.9.5 MNepernb panzepa y ocHoBaHus |-o6pasHoii TpyObl NpefoTBpallaeTCs UCMNoNb3oBaHMEM YCTPOIA-
CTBa orpaHudeHns narnba (snemMeHT XKeCTKOCTU 1Unu pacTpyb).

5.4.9.6 OrpaHnyMTENb KOHCTPYKTUBHO yoepxueaeTcs |-o6pasHoi Tpyboi 1 MOXKeT cosfgaeaTtb 3Hadu-
TenbHble Harpyskn Ha |-obpasHyto TpyOy, KOTopyk crnegyeT paccunTbiBaTh Ha Takue Harpysku. STU Harpysku
MOTYT 3HAUUTENbLHO YBEMUUMBATBLCH MPY MCMOMNb30BAHUM KOPOTKUX TPYOHBIX BCTABOK (TaKMX, Kak MexXgy ane-
MEHTOM JKECTKOCTU Ha U3rnb n ocHoBaHueM |-o6pasHol Tpybkl), 1 3TO cregyeT NPUHUMaTbL BO BHUMaHWe npu
npoekTuposaHun [-obpasHbix Tpyo.

5.4.9.7 B HekoTopbIX Criyuyasix K MOpCKOM Boge, Haxogsuweiicsa B |-obpasHoit Tpybe, nobasnsaoT UHrnbu-
TOPbI KOPPO3WK, ANA Yero HeoBXoAMMO N30NMUPOBATL HUMHIOK YacTb [-obpasHoi Tpy6bl, YTobbl HE JONMYCTUTL
notepw nHrMbuTopa. Ecnu uenecoobpasHo, B KOHCTPYKUUM CUCTEMbI YCTAHOBKA 1 COEOUHEHUA paisepa cre-
ayeTt yuutbiate TpebosaHua K repmetusaunm l-obpasHoit Tpybbl. Heobxognmo nposepsaTe COBMECTUMOCTL
UHrMBuTopa Kopposun B l-obpasHoit Tpybe ¢ matepuanamu rubkoli Tpybbl paitsepa.

6 MpoekTupoBaHue rmékoro TpyGonpoBoaa

6.1 O6wue cBegeHUn

B pasgene 6 B 4OMNOMNHEHWE K MOMOXKEHUAM MO NMPOEKTUPOBaHWUID TMBKUX TpyDONPOBOOOB U MPOEKMU-
posaHuro Cl, nsnoxeHHsiM 8 FOCT P 59305, TOCT P 59306 n TOCT P 59309, npveeneHbl NOMoXeHUs no
crnegyroLuMM BONpocam:

a) npouecc NpPoeKTUpoBaHUS,

b) pexumel paspylieHus;

C) KpUTEPUK NPOEKTUPOBAHUS,

d) Bo3gencTBuA.

6.2 Mpouecc NnpoeKTUpoBaHUA

6.2.1 Ycnosus npumeHeHus aubkozo mpybonposoda

6.2.1.1 MNpouecc NpoeKkTUpPOBaHUSA 3aBUCKT OT YCIOBUIA NpUMeHeHUA TpyBbl, UTO onpedensieT pasnuuns
MPOLIeCCOB NMPOEKTUPOBaHWS ONS CleayLWwyX ABYX TUMOBbLIX YCMOBUW NpuMeHeHWs rubkux Tpyb:

- CTaTWUYECKOro YCIOBUS;

- AMHaMMYECKOro yCrioBuA.

6.2.1.2 lNpoektuposaHue rubkoro Tpybonposoda BhinonHAT B cooTtBercTeunm ¢ TOCT P 59305,
MOCT P 59306, TOCT P 59309 1 nonoeHusaMn HacTodaWero ctaHgapra.

6.2.2 NMpoeKkTpoBaHue O CTaTUYECKUX YCTIOBUW NPUMEHEHUNA

6.2.2.1 OcHOBHbIe 3Tanbl NPOEKTUPOBAHWA AN CTaTUUYECKMX YCMNOBUA NpUMeHeHUa rmbkux Tpyb npeg-
cTaBneHbl 6rok-cxemMoi Ha pucyHke 18:

- atan 1 — BbIBop MaTepuanos;

- 3Tan 2 — NpoeKTUpoBaHne KoHMUrypauuy NonepeyHoro ceyeHus;

- 3Tan 3 — NpoeKkTupoBaHWe KoHurypaumm cucTemsl;

- 3Tan 4 — geTanbHoe NPoeKTUpOoBaHWe U pacyeT cpoka cryXbbl;

- 3Tan 5 — NpoeKkTUpoBaHe MOHTaXHbIX paboT.

6.2.2.2 Ha atane 1 BbINONHAIOT BbIGOP MaTepranos ¢ yYeToM BHYTPeHHel cpedbl, yHKUMOHanbHbIX Tpebo-
BaHW WU XapaKTepucTUK MaTepuanos. BeibupatoT marepuarsl, COBMECTUMbIE C TRaHCNOPTUPRYEeMbIM (rouaoM.

6.2.2.3 Ha atane 2 BblbrpatoT KOHUrypauuo nornepeyHoro cevyeHus U pasmMepbl ¢ y4eToM hyHKLUMO-
HarnbHbIX TpeboBaHWii k Tpybe W HakonmneHHoro onbiTa No BbIGOPY CTPYKTYpbl cnoes. [poekTHble pacyeTbl
nonepeyYyHoro ceyeHus 1 NpoBepky 0BbIYHO BLIMOMHAET U3rOTOBKTENL C MCMOMNbL30BaHVEM COOTBETCTBYOLEro
nporpaMmMHoro obecneyeHus, KOTOpoOe NPOLLUNO Banvaauuo AaHHbIMY UCTIbITaHWIA.

6.2.2.4 3Ttan 3 npegycmaTpuBaeT Bolbop kKoHdUrypauuu cuctemel. B cnyyae BeikugHoro Tpybonposoga
3Ta 3agada 0bblYHO He BbI3bIBAET 3aTPYAHEHWUA; OCMOXHEHUS 0ObIYHO BO3SHWKAIOT MpW NPOEKTUPOBaHUK KOH-
LeBbIX cekuuid 1 cobnogeHun TpeboBaHWiA K onpegeneHnio BHELWHMX rpaHuL, 30Hbl OTHOCKUTENbHOro nepeme-
WweHna. OgHako B HEKOTOPLIX CUTYaLUAX TpeboBaHUA K MPOeKTUPOBaHUIO MOTyT onpeaenaThes pesynsratamm
TepMUYECKOro aHanuaa, noTepu yCToMYMBOCTU U aHanunaa ctabunsHocTu.
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BapwaHTel xifopa matepuanos,
thyHKLWOHANBHEIE TpeGoBaHNA, Bribop matepuanos 3ran 1 - BbIBOp
BHYTPEHHARA cpeaa matepwana

BbiGop pasmepos nonepeqHoro
ceveHus

BapwanTel Beifiopa cTpYKTYpEI

ToKNbHLIA aHANWS TpYBbI

(=

37an 2 — NpoeKTUPOBaHMe

DyHKUWOHaNBHEIE TpeBoBaHKA KOHGUrypaumm
W KpUTERKMKW ﬂpﬂeKmpOBﬂHMﬁ nonepe4vHoro
Ce4EHNA

L]

BoiGop napameTpos koHdmrypauun |
PykoBogALWWE yKA3AHWA, ONLIT TpyBbl

'

CTaTM4eckmil oBLUMIA M NoKanbHLIA
- aHanua

(=

Cnyuan CTATUHECKMX Harpysok

¥ KPUTEPUM NPOSKTHPOBAHMA 371an 3 — NpoeKTMPOBaHWE

KOHGbUrypaunm
CUCTEMBI

MpoeKkTMpoBaHWe KoHMUIypaLmum

MNpoeKkTMpoBaHWE KOHLIEBLIX tOMTUHIOB,
3MNEMEHTOR HECTKOCTH, 3aLUMTHI
DyHKUMOHaNsHbIe TpeGoBaHma, et UM, OBeCTieHMS
TpeboBaHNA K MOHUTOPUHIY :Fpmcoaumopuﬂra
Mposepka cpoka cnyxBe!
TpeboBaHua K yCTanocTi, W3HOCY, 3ran 4 — geranshoe
CTADEHNIO, CHHEHWID
FKCNNYATALUMOHHBIX XapaKkTepUCTUK “pﬁi'(;gizg::%e
M HPMTEDHIK NPOBKTUPOBAHKWA, CpoK crvikGi HET
CAy4aw yCTanocTHOW Harpy3ki POE e cpoka cnyKGb

Cpok cnywbe 1A

MpoekTMpoBaHWe/BbIBOP CHCTEMBI
MOHTama (cyaHo, o6opyfoBaHne,

[aHHble 0 MOHTaKeE, MeTOONOMMA, Bpems roga)
DYKOBOOALLWE YKAZAHWSA, ONbIT Y

OBLWMA W NOKaNEHLIA aHanw3a
MOHTaMa

(=

MOHTaN NpakTH4ecKk

A SOTEH 31an 5 — npoeKTUpoBaHWe

Cny4an Harpy3oK Npy MoHTame
MOHTawHbIX pabot

W KpHUTEpHA

MoHTax NpPaKTU4ecKn
OCYLLECTBMM

TexHW4eckWin NpoeKT
OMHEMUYECKOTO paiiaepa

PucyHok 18 — Briok-cxema OCHOBHbIX 3TanoB NPOSKTWPOBaHWA ONA CTaTUYeCKUX YCIOBUIA

6.2.2.5 J1an 4 knodyaeT geTanbHoe NpoekTUpoBaHe BcrnoMoraTensHoro obopyaosaHns 1 3awnTel OT
Koppoauu. Ha aTom 3Tane Takke BbINOMHAETCH OLEHKA cpoka crykbbl Tpybbl 1 KOMMOHEHTOB.

6.2.2.6 Dtan 5 3aBepllaeT npouecc NpPoekTUPOBaHUA U COAEPKUT BbIGOP N NPOEKTUPOBAHNE CUCTEMBI
MOHTaXa, BKMoYas cygHo, obopygoBaHie, METOOOMNOMUi0 1 YCIOBUS OKpyKatoLwwel cpedbl. Jtan 5, kak npa-
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BUMO, MEET peLUaoLLee 3HaYEHUE OMNA KOHCTPYKUMK NPUMeEHSIEMOiA TMbBkol TpyBbl, NoaToMy LenecoobpasHo
BbIMOMHATL NPEeABaPUTENBHbIN aHanM3 TEXHUYECKMX peLleHnid Tnbkux TpyBonpoBodoB Ha aTane npegnpoekT-
HbIX paboT.

6.2.3 MpoekTUpoBaHue OnA OUHaMUYecKUX YCroBun NpuMeHeHuns

6.2.3.1 lNpoeKkTUpoBaHne Ans AUHaMWUYECKUX YCIOBUIA NMPUMEHEHUS COCTOUT U3 CNenyrLMX OCHOBHbIX
3TanoB Ha pUcyHke 19:

- atan 1 — BbIbop MaTepuanos;

- 3Tan 2 — NPOeKTUPOBaHWE KOHUTYpaLMn NONEPEYHOTO CEYEHNS;

- 3Tan 3 — NpoeKTUpOoBaHWe KoHUrypauum CUCTEMBbI;

- 3Tan 4 — gUHaMWYECKUIA aHanu3 U NPOEKTUPOBaHME;

- 3Tan 5 — geTanbHOe NPOEKTUPOBaHWE U pPacyeT cpoka crykobl;

- 3Tan 6 — NPOEeKTUPOBaHWE MOHTaXHbIX paboT.

6.2.3.2 Ha astane 1 sBoinonHAeTcs Bbibop MaTepuanoe, Kak ons eelikugHoro Tpybonposoga, ¢ ydeTom
BHYTPEHHeN cpefbl (TpaHCnopTUpyemMblii NPoayKT), dyHKUMOHaMNbHLIX TpeboBaHui U CBOWCTE MaTepuanos.
B aTom cniyyae BbiBupatoT matepuansl, COBMECTMMbIE C TPAHCMOPTHMPYEMBIM hroMAOM WM AMHaMUYECKMMUA
YCNOBUAMU NPUMEHEHUS TMBKON Tpy6bl.

6.2.3.3 Ha stane 2 BbibupatoT KOHMUIypaLW nonepeyHoro ceyeHns U pasMmepsl, BbINOMHAT NPoekKT-
Hble pacyeTbl VU NMPOBEPKU, TAKWE XKe, KakK AN BbikuaHoro Tpybonposoga.

6.2.3.4 O1an 3 npegycmartpusaeT BbibOp KOHUrypauun cucteMel. 3Ta 3agada yunTbiBaeT Bbibop KOH-
dourypayum Tpybbl. MNMpoekTrpoBaHUe KOHUrypaLun CUCTEMbI Talkke NpeaycMatpuBaET OLIEHKY MpUMEHEHUS
BCrioMoraTensHoro o6opyfoBaHUs, Takoro Kak obbeguHeHHbIE UNK pacrnpegeneHHble MOgyny NnaByyecTu.

6.2.3.5 3tan 4 npegycmatpuBaeT gUHaMUYECKoe NPOoeKTUpOBaHNe paitsepa Urnu pansepHol CUCTEMBI.
O6bIYyHO 3TO MoapasyMeBaeT AUHaMWUYECKUE XapaKTEPUCTUKW paiisepa OTHOCUTENbHO KOMMrekca BO3gei-
CTBYHOLMX PEKUMOB Harpy>KeHus, onpegensemMbiX yHKLMOHANbHEIMY Harpyskamu, Harpyskamu oT Bo3gen-
CTBWS OKpPYKatoLWweln cpenbl U cryYailHbIMKU HarpyskaMin Ha CUCTEMY.

6.2.3.6 31an 5 sknNtoyaeT AeTanbHoe NPoeKTUpoBaHue BCrioMoraTensHoro obopygoBaHus 1 3alliuTbl oT
koppoaun. OueHKy cpoka akcrnnyatauum TpyObl M KOMNOHEHTOB TakkKe BbIMOMHSAT Ha aTane 5.

6.2.3.7 31an 6, npoeKkTpoBaHue MOHTaXHbIX paboT, 3aBepLuaeT NpoLUecc NPoeKTUPoBaHUA U B OCHOB-
HOM COOTBETCTBYET aHalorMyHoMy 3Tany MpoeKTUPOBaHWS O CTaTWUYECKUX YCMOBWA NpyMeHeHUda. Crnox-
HOCTb cMCTeMbl, yCTaHaBnveaemow ana paisepos, 06bl4HO 3HAYMTENLHO Bbile, YeM And BbikugHoro Tpybo-
npoeoga.

6.2.4 MpoeKTpoBaH1e KOHUEBbIX PUTUHIOB

6.2.4.1 Obwume ceengeHns

[MpoekTpoBaHWe KOHUEeBbIX OUTUHIOB ANA rmbkux Tpyd ABNAETCA KpUTUYECKM BaXHbIM. Ha pucyHke 7
nokasaH TUMNOBOW KOHLEeBOW hUTUHT Ans rubkoii Tpy6bbl MHOrOCIOMHOM CTPYKTYpLI 6e3 ceasyrowmx cnoes. [Npo-
eKTWpOBaHWe KOHUEeBOro (hUTHHra JOMKHO COOTBETCTBOBaTh TpebosaHuamMm MOCT P 59309 n FOCT P 59306.

6.2.4.2 Tnbkas Tpyba MHOrocrnoiHowm CTpyKTypbl 63 CBA3YLWNX Crnoes

6.2.4.2.1 MNpn nNpoeKkTUpoBaHUM KOHUEBOro huTuHra Ana rmbkmux Tpyd MHOrocnoiHon cTpyKTypbl 6e3
CBASYHOLUX CMOEB CredyeT YUUTbIBaTb BO3IMOXKHbIE NoBpexaeHus Tpybbl. OcobeHHO akTyanbHbIMU ABMSHOT-
CS BbiCOKOE JaBneHue, rnybokoBogHbIe YCNOoBUA 1 NMOTEHUManbHas BOSMOXHOCTb BITATMBaHWA BHYTPEHHE!
obonouky, paboTarLeli Nog aBneHeM, U3 BHYTPEHHero ynrnoTHeHKs. MNpu aTom LenecoobpasHo yunTeiBaTte
criegyollee Krnouessie npobnemsi:

- noTepro nNnacTudukatopa ua BHyTpeHHelh oborouku, paboTtarlel nog AasneHuem;

- USMEeHeHUd pa3mepoB 0BOMoYKK U3-3a NOTEPU NNacTuduKaTopa 1 Apyrx SeneHu;

- KO3(OPULMUEHT TPEHUA MEXOY YMNOTHEHUEM U CMEXKHBIMWY CIOSMU;

- MON3y4YecTb W CHATUE HanpsKeHur maTepuana obonouky;

- KOo3thhULMEHT TEMMOBOTO pPacLlUUpeHUs Ansg Mmatepuana obonodku;

- UBMEHEHWUe CBONCTE MaTepunana o6onoukn Ha NPOTSHKEHUN CPOKa SKCNnyaTauuu;

- TpeboBaHuA K coCTaBHLIM CroaM BHYTpeHHen oboroukn, paboTtatoLleit nog gasneHnem;

- BO3MOXHOCTb NMOOAEpKKM BHYTPEHHEro Kapkaca BHyTpeHHel obonoukol, paboTatowein nog gasne-
HueMm, npu cbpoce faeneHus B Tpybe ons BepTHKaNbHbIX pan3epos.

lMpumeyaHue — Cbpoc dasnerus npusodum Kk omecymcmesuro noddepxku om apMuposaHus Ha dasneHue,
CHUeHue OasrneHus Mpusodum K HesHa4YumereHbIM hpUKULOHHBIM Hazpyskam mMexdy obonouykol u ydepxusarowjum
apMmuposaHueM Ha dasrneHue;
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BapwanTel BoiGopa marepranos,

pyHKUMOHANLHEIE TpeboBaHua, 2 BeiGop marepuanos
3ran 1 - eeiGop
BHYTPEHHAA cpena
TP Pl marepuana

Beifop pasmepos nonepedHoro
BapuaHThl BulBopa CTpyKTYpbI CEMEHMA

NokanbHbli aHanua Tpybbl

&

PyHEUMOHANEHEIE TpeboBaHWA 31an 2 — NpoekTMpoBaH1e

KOHDW
W KpUTEPUI NPOEKTVPOBAHWA guipﬁfg:?
Oreer HET cedeHus
Oteet A
Y
Bribop napameTpoB koHurypauuu
PykoBOAALLME yKa3aHUA, ONeIT Tpiﬁbl

OBWMIA CTaTUYECKMIA aHanus

Cry4aun CTaTM4eCKVX Harpyaok
A KPUTEPUM NPOBKTUPOBAHUA

&

Oteer HET

37an 3 — NpoeKTUpoBaH1e

Oteet A KOHBUrypaLm
CUCTEMBI
poekTHpoBaHNE CTATMMECKON
KOHbMrypaumm
Cny4aun AUHaMUYeCKWUX HarpyaoK QBWWiA [UMHAMUYECKUA aHanua

Vi KpUTEPUM NPOEKTMPOBAHUA

Orteer HET

&

31an 4 — guHaMUIEcKUi
aHanu3
W MpOEKTUPOBaHNE

OuHamudeckoe NpoekTUpoBEaHWe

\--———

\

[nHamu4eckre XxapaKTepMCTUKN Harpy3oK
W KPUTEPWMM NPOEKTUPOBaHWA

HarnuWi nonepevyHoro cevyeHna
H& KOHEYHBIE Harpyski

Oteer HET
Orteet A
byHKUMOHANEHEIE TpeboBaHus, MpoeKTMPOBaHINE KOHUEBBIX (DUTHHIOB,
TpeGoBaHWA K MOHUTORMHIY BNEeMEHTOB KEeCTKOCTW, 3alUMTLI 3tan 5 — getansHoe
OT Koppoauw, obecneyenve NpOeKTUpOBaHME
MOHUTOPWHI W pac4eT cpoka
TpeGosanus K ycTanocTy, U3HoCY, ] crykGi
CTAPEHUIO, CHIDKEHWIO
SKCMMYATALUMOHHBIX XapPaKTEPUCTIK - Mpoeepka cpoka cnyxobl
1 KPUTEPUN NPOBKTUPOBAHMA,

CRyMan YCTanocTHON Harpyakm

Cpok cnysBel HET

Cpok criyxBel 1A
MpoekTupoBaHne/eplGop cUCTEMBI
[aHHble 0 MOHTaKe, MoHTaxa (cyaHo, obopyao ;
PYKOBOAALLWME YKAIAHWSA, ONbIT METOA0MOrUA, BpeMA roaa)

(]

OBWwwWiA 1 NokansHbIA aHanua
Crydamn Harpy3ok nNpym MoHTame MOFTEDiA 37an 6 — NnpoekTUpOBaHKE

W KpUTEPUK MOHTaXHBIX paBoT

MoHTax npakTudeckn

MoHTaM npakTU4ecki OCyLLecTBIM

TexHW4ecKUn NpoexT
[AWHAMUYECKOrO paiaepa

PHC}I’HOK 19 — Bnok-cxema OCHOBHbIX 3Tanoe NpoekKTUpoBaHKA onA guHaMWUHeCcKnx y’CJ'IOBMIFI nprMeHeHKWA
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- UACMO W aMnNUTYZY TEMMEepaTypPHbIX LMKIOE;

- UHTEHCUBHOCTb OXNaKOEHNS KOHLEBOTO (bUTUHrA U Tena OCHOBHOW Tpy6bl BO BpeMSA LIMKITOB U3MEHE-
HUS TemMnepaTypsbl;

- USMEHEHWUS CBOWCTE NONMMUMEPHbLIX MaTepuanos nog AeCTBUEM TEMNEpaTypbl;

- BbITArMBaHWE apMUpPYIOLLE MPOBOMOKY;

- yXyQLeHue CBOMCTB SMNOKCUAHbLIX MaTepuanos;

- KOPPO3UID;

- cnMocobHOCTb BOCMPUSATUS SABNEHUA U PACTKEHUS;

- COMPOTUBIEHNE MOCTYMNIEHNO MOPCKOW BOAbI;

- COMPOTUBIEHWNE BEITATMBAHNIO HapyKHOW 060MOUYKKU BO BpeMS MOHTaXa.

6.2.4.2.2 MNpoekTpoBaH1e BHYTPEHHero oBXXNMHOro/ynioTHAKLWEro YCTPONCTBA KOHLEBOTO dOUTUHIA, B
ocobeHHocTH ana Tpyb Ha ocHoee PVDF, AaBnaeTcs KpUTUYECKU BaXKHBIM ANA YCNOBUIA NpUMEHeHUA paiisepa.
3hbhbeKTMBHOCTL YNNOTHEHUS MOXKET OblTh CHWKEHA 3HAUMTENbHBIMY TEMMEPATYPHbLIMU LUKNaMU, BbICOKUM
KoachdhUUMEHTOM TEMMOBOro pacluupeHns, noteper nnactudukaropa uiv Uenomnb3osaHnem MHOMOCIONHON
CTPYKTYpPbI O1S BHyTpeHHel obornouky, paboTawlwei nog gasneHuem, na PVDF. lMNpoeKT koHUeBOro hutmH-
ra cnegyeTt BepvdvUMpoBaTh BbICOKOTEMMNEPATYPHBIMUA LVKIWMYECKUMW UCMbITARHUAMU (CM. NpUnoxeHue A).
Heobxogumo npegycMaTpyBath, YTODbl TaK1e UCMbITaHUA COOTBETCTBOBANM YCMNOBUAM SKCMyaTauuu, BK-
yas TepMUYECKME 1 JUHAMWUYECKUe Harpy3ku 1 BRVWSHWE NoTepun nnactudukaropa, ecnv npumMeHnumo. 4ns Ho-
BbIX MPOEKTOB CNeayeT TakkKe paccMaTpyBaTh UCTbITaHUA onbiTHoro obpasua (cm. pasgen 10).

6.2.4.3 Tnbkaa Tpyba MHOrOCNoMHOM CTPYKTYpPbl CO CBASYHOLLMMK CIOAMUA

[Mpu NpoeKkTUpoBaHUM KOHUEBOTO thUTUHra gnsa rmbkux Tpy6 MHOrOCNOMHOW CTPYKTYPbI CO CBA3YHOLWMMU
CrosiMK CNegyeT yunTbiBaTb BO3MOXKHbIE MoBpexaeHUs Tpy6bl B YCNOBKAX BO3AECTBUA BbICOKOIO BHYTPEH-
Hero AaBneHUsA W BHELIHErO rMAPOCTaTMYECKOrO AaBMEHUS, KOTOpbIe CO34alT BO3MOXKHOCTE BbITAMMBAHUA
yCUnvBaroLWuMxX KOpOoB, a Takke HapylweHue MexaHudecKol LEMOoCTHOCTM MMAPaBNMYECKOro YMNNOTHEHWS.
Cnegyrowye nameHeHus B rmbkom Tpybonpoeoae ABMATCA KIHOYEBBIMU;

- U3MEeHeHUsd B Tene TpyObl, B YaCTHOCTK, CBOWCTB MaTeprarnos BHYTPEHHEro Cros Ha NpoTsKeHUn cpo-
Ka aKkcnnyatauuu;

- UI3MEHEeHWS pa3mMepos Tena Tpybbl M3-3a BbICOKOW 3NacTUYHOCTWA 3MacTOMEpPHOro marepuana Tena
TpyObl;

- CBA3bIBaHWE MaTepuarnos BHYTPEHHMWX CIOEE 1 CBA3bIBAHWE BHYTPEHHEro Cnos ¢ Tenom rubkoi Tpyosi;

- BbITArMBaHWe apMUPOBaHWS;

- yXyOLeHWue CBOMCTB 3MOKCHAHBIX MaTepuanos;

- KOppPO3US;

- CMocobHOCTE BOCMPUATUS SABMEHUSA U PaCTKEHUS,

- COMpPOTUBIEHNE MOCTYMNIEHNO MOPCKOW BOAbI;

- MexaH1yeckas LernoCTHOCTb UHTEMPUPOBAHHOIO YMNNOTHUTENBHOIO 3reMEeHTa;

- 0BX1MHoe geicTBue M3bbITOYHOro JaBrneHus;

- KONWMYECTEO W aMnnuTyga UMKINOB U3MEHEHUS TeMnepaTypsl 1 JaBneHus;

- fjobaBrneHue BCTPOEHHbIX 3MIEMEHTOB KECTKOCTY Ha uarub.

6.3 PexxuMbl pa3pylieHus

Mpu npoekTUpoBaHun rmMbkol Tpybbl YUNTLIBAKT BO3MOXHBIE YXYALIEHNA CBOWCTB Martepuanoe Tpybbl
B YCMNOBUAX 3KcMnyaTauun. BoamoxHele yxygLweHns CBEOUCTB Mmatepuanos TpyObl B YCMOBUAX SKCNyaTaluu
OOIMKHbI YYUTLIBATLCH NPW BbiBope mMaTepuanos.

B Ttabnuuax 3 n 4 npueeneHbl NepedyHn pexumoB paspylleHus Tpyb, KoTopble B SBHOW chopMe pac-
CMaTpWBAKTCA MPY TUMOBOM MPOEKTMPOBaHUKU TPYO MHOrOCMOHOM CTPYKTYpPbl 63 CBA3YHOLIMX CMOEB U CO
CBA3YOLUMU CIOAMU COOTBETCTBEHHO W OMpefensoT MeXaHaMbl paspyLLleHUs 1 COOTBETCTBYOLWUE cTpaTe-
MUK MPOEKTUPOBAHWA/MPOEKTHBIE pelueHWs. MNPOEKTHbIE peLleHsa JOMKHbI BO BCEX CITyYasix COOTBETCTBOBATh
FOCT P 593091 FOCT P 59306. HekoTophble pexuMebl, NoKasaHHble B Tabnuue 3 1 Tabnuue 4, yunThiBaroTCA
B NpoLecce COBEPLUEHCTBOBAHWSA KOHCTPYKLUUN.
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Tabnunuya 3 — KoHTponbHbIN NepeqeHb PEXMMOB paspyLleHUa AN NpenBapuTenbHOro NPOEeKTUPOBaHNA KOHCTPYKLMK
rmbkon Tpy6bl MHOrOCMNOWMHOW CTPYKTYPbI 683 CBA3YIOLKX CrOeB

OBLWMIA pexmm
paspyluehing BoamomHbIe MeXaHWaMel paspyLleHns SAnm Texnuveckue peweHus (no FOCT P 59309)
Tpybul AnA DA
yJyeTa
CmAtne 1) CmATHe kapkaca wwunu apmupoeannsa, | SA, DA | 1) YBenudeHue TOMWWHBI WITPKUMCa Kapkaca,
obecnednBatollero CTOMKOCTb K gaene- apMyposaHua, obecnevnBatowero cToi-
HWIO, U3-3a M3BbITOHHOTO HaTKEHWA KOCTb K OaBMeHuo, UNi BHYTpeHHel obo-
noukn, pabotatoLllel nog AagneHemM (cMms-
The Tpybbl ¢ rMagKM NPOXoaHbLIM KaHarom).
2) CvATHe kapkaca wunuv apmupoeanus, | SA, DA | 2) MiaMeHeHWe KOHdUrypauum unu npoekTa
obecneqMBaoLLEro CTOMKOCTb K AaBNEHMIO, MOHTaa ANA CHUXEHNA Harpysok.
13-3a U36bITOMHOMO BHELUHEro AaBneHns
3) CmaTue kapxkaca w/vnu apmupoBanud, | SA, DA | 3) JobasneHue npoMexyTOHHON repMeTid-
obecneqnBaloLLero CTOMKOCTb K AaBMNeHWIo, Holl oBonoukn (Tpybbl ¢ rmagkum npoxod-
U3-3a Harpy3oK Npu MOHTaXke Unu oBanbHo- HbIM KaHarom).
CTW BCNEOCTBUE Harpy3oK Npu MOHTaxe
4) CmATve BHyTpeHHel obonoukn, pabo- | SA, DA | 4) YBenu4yeHne MOMEHTa WHEPLUW CEYEHWA
Talollel nog gaenexHvem, B Tpybe ¢ rmag- KapKaca Unu apMWpoBaHuA Ha JaBneHue
KMM NPOXOOHbIM KaHanom
Pazpbis o1 1) PaspyweHune apmupoeanua, obecne- | SA, DA | 1) MiameHeHWe KOHCTPYKLUWK, HanpuMep 13-
BHYTpEHHero YMBalOLLEero CTOVWKOCTb K AaBMEeHUo, 13- MEHeHWe Yyrna cBUBKW, Npochuns Npoeorio-
daeneHus 2 3a U3BbITOYHOro BHYTPEHHEro AaeneHus KM W T. M.
2) Paspywenwne apmupoeanunsa, pabotato- | SA, DA | 2) YBenuyeHre TOMWWMHbI NMPOBOMOKA WK
Lero Ha pacTsKeHWe, BcrencTeue n3bbl- Bbibop Bonee mpodyHoro maTtepuana, ecnu
TOYHOTO BHYTPEHHEro AaBneHus NpakTUYecKkn ocyLLECTBUMO.
3) JobaeneHne SONONMHUTENBHBIX apMUpPYIo-
LWKMX cnoeB, obecneynBatolLmxX CTONKOCTb K
[aBMeHuio UNv paboTaloLLmx Ha pacTaxeHWe
Pazpywenne 1) PaspyweHwe apmupoBanus, pabotato- | SA, DA | 1) YBenudeHne TONWWHbBI NPOBOMOKA WMWK
Mpv pacTsike- | LUero Ha pacTsxeHwe, BcnefcTeue N3bbl- ebibop Gonee npodvHoro MaTtepuana, ecnu
HuK @ TOYHOTO pacTKEeHUA NpakTUYeckn ocyLLECTBUMO.
2) CmaTne kapkaca w/unu apmupoeaHus, | SA, DA | 2) WsmeHeHWe npoekTa gna yMeHbLUEHWA
obecneuyunBatollero CToWKoCTb K Aaene- Harpysku.
HWIO, WK BHYTpeHHel obonouku, pabo-
Talolleld nog gaBneHneM, n3-3a n3bbiTou-
HOro pacTsXeHuUs
3) lMoepexgenve oT 3auenneHus opy- | SA, DA | 3) Jobaenenune aByx unu Gonee apmupyto-
AveM TpanoBoro roea Wnu AKOpeMm, Bbl- LUMX CMoeB.
3BaBLero nepernb unu paspyweHve npu 4) Yknagka Tpy6bl B TpaHWweto
pacTameHW
Pazpywenne 1) Beinyuneanue apmupytowein npoeono- | SA, DA | 1) 3anperT ncnonb3oBaHWA KoHdUrypayum
npw cxaTnm KM Ha pacTaXeHue palizepa, KoTopasa NPUBOAWT K N3BbITOUHOMY
cxaTtuo Tpybbl.
2) Cxatue, Begylee k obpatHomy Boirmby | SA, DA | 2) Wcnonb3oBaHve OOMOMHWTENBHOW OMO-
M WU3BbITOYHOMY M3rMBy (CM. Takke PEKMM pbl/chmkcaymm gna apMWpoBaHWA Ha pac-
paspyLwenuns npu obpaTtHom Beirnbe B 8.3.4) TAXKEeHWe, HanpumMmep NeHTbl Wunn gonon-
HUTeNbHOW Hapy»Hol oBonouky
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OBLWMIA pexum
PaspyLIcHIH BoamoHeIE MeEXaHW3MEl paspyLUeHnA B8 TexHuyeckue pewerud (no FTOCT P 59309)
Tpybkl AnA DA
yJeTa
Meperunb @ 1) CmaTHe kapkaca wunu apmuposaHma, | SA, DA | WMameHeHnne npoekta KoHdUrypauuu gns
obecneduBaloLLero CToMKoCTb K AaBne- YMEHbLUEHWA HarpysKu
HWK, WNW BHYTpeHHel obonouku, pabo-
TaloLell nog AaeneHuem
2) PaspylieHne BHyTpeHHell oBornouqku, SA, DA
paboTatoLleln nog gasneHnem
3) Packpbitve apmupyowmx cnoee, obe- | SA, DA
cneYVBalolMX CTOMKOCTb K AaBneHuko
unu paboTaroLLuxX Ha pacTAxeHue
4) TpewwnHa B HapyxHol obono4ke SA, DA
PazpyweHnne 1) Paspywenune apmupytoweid npoeono- | SA, DA | 1) WsmeHeHne npoekta cuctemMbl AnNA
npu KpyveHun? | ku, paboTawlell Ha pacTAXeHve YMEHbLLIEHNA KPYTALLKX Harpy3okK.
2) CmATne kapkaca wu/wnm BHyTpeHHel | SA, DA | 2) I3meHeHWe npoekTa nonepeyvyHoro ceve-
obonovku, paboTatoLell nog gasneHrem SA DA | HuA (Hanpumep, W3MeHeHWe yrna CBUBKM
3) BolgaenvBanue apMupytoLlei nposo- npoBonoky, AobaeneHre QONONHUTENLHOMO
noku, paboTatoLLeii Ha pacTaxeHWe CMoA CBEepXy apMupyloLllell NpoBOMOKU U
T.N.) NS yBenM4eHUs JonycTUMOro KpyTsa-
Liero MOMeHTa
YctanoctHoe 1) YctanocTb apmMupyrolwei NpoBonoky, DA 1) YBenndeHue TonwiWMHbl MPOBONOKU WMW
paspyLueHue paboTaloLeli Ha pacTaxXeHWe BbIGOp anksTepHaTWBHOMO Matepuana, 4To-
Bbl ycTanocTHble HanpsxeHWs 6binu co-
BMeCTUMbI C TpeBOBaHUAMU Cpoka 3KCnny-
atayum.
2) YcranocTe apmMupytoLleil NpoBOMoKy, DA 2) NameHeHVe npoekTa ONA YMeHbLUEHWUA
obecneurBaloLLieil CTOMKOCTb K AaBMNEHNIO YCTanoCTHbIX Harpy3ok
3poauA 3po3nA BHYTPEHHero Kapkaca SA, DA | 1)Bbibop ansTepHaTMBHOrO Marepuana.
2) YBenuveHve TONWWHbI KapKaca.
3) YeenwveHue MBR
Koppozusa 1) Koppo3nsa BHyTpeHHero kapkaca SA, DA | 1)Bbibop anstepHaTtMBHOro Marepuana.
2) Kopposus apmyvpoeannsa, obecnednsa- | SA, DA | 2) [pyvmMeHeHWe cUcTeMbl KaTOOHOW 3aluThI.
KOLLIero CTOMKOCTb K JaBneHno nnu pabo-
TaloLEero Ha pacTaXeHne, KOHTaKTUpYLo-
Lero ¢ MopcKoii BoAol, ecnu NpUMeHMo
3) Kopposus apmyvpoeannsa, obecnednsa- | SA, DA | 3) YBenwuueHue TONWWHBI CNOSA.
IOLLIEro CTOMKOCTL K gasneHuno nnu pabo- 4) loBaeneHne NOKPbITUA WK CMa3KK
TaloLero Ha pacTsieHne, KOHTaKTUpyLo-
Lero ¢ MPOHMKaIOLWMM NPOSYKTOM
aMpw pabodem NpoekTMpoBaHUK MMBKoI TpyBbl paspbiB OT BHYTPEHHETO AaBMNeHUs, paspyLUeHne Npu pacTHKeHuw,
nepernbe u KPy4eHUU He paccMaTpVBaKTCA B OTAEMNbHOCTU.
MpumevaHune — [edekTbl, UMeloLue Bonbluoe 3Ha4eHUe MPU NPOEKTUPOBAHUM KOHLEBOMO hUTUHIE, CM. B
Tabnuyax 30—32.
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Tabnuuya 4 —llepedeHb pexxXMMOB paspyLUeHUA ONA NpedBapuTenbHOoro NPOeKTUPOBaHUA KOHCTPYKLMKU MBkon Tpy6el
MHOrOCTONHOW CTPYKTYPbI CO CBA3YHOLMMU CIOAMM

OOLWKIA peKnm

paspylleHnA Tpy- BoamomHbIE MeXaHW3Mbl paspyLleHna SAnnm DA TexHuyecKkue peweHun
BBl ANA yyeTa
CmsaTtne 1) CmATMe kapkaca us-3a U3bbiTou- SA,DA | 1) YeenuyeHre TonWWHbI WTPUNCa Kapkaca
HOTo HaTHKEHUA. wunu Tena TpyGbl (cMATWE TpyBbl ¢ rMagKkum
NPOXoAHbIM KaHanom).
2) CmATVe Kaprkaca W3-3a W3bbiTou- SA,DA | 2) VameHeHvwe npoekTa AONA CHIDKEHWA
HOro BHELUHero AaBneHus. Harpy3ok.
3) CmaTHe Kapkaca W3-3a Harpysok SA,DA | 3) YeenvyeHue oceBOro MoOMeHTa WMHepLUK
Npu MOHTaXe WNK OBamnbHOCTb W3-3a cevyeHWA Kapkaca
HarpysoK npy MoHTaxe
4) CmaTue kaHana Tpybbl ¢ rmagkum
NPOXoAHbIM KaHarnom
Pazpbie oT BHy- | PaspylweHne apMypoBaHnsa us-3a ns- SA, DA 1) VameHeHne npoekTa, HanpuMep W3MeHe-
TpeHHero pgae- | BbITOYHOro BHYTPEHHero AaBneHus HUe yrna cBWBKW, TUNa Kopga U T. M.
nexHws @ 2) Yeenu4yeHve TOMWWHBI Kopda wnu Bbibop
Bonee Npo4Horo marepuana, ecnu npakTude-
CKW OCYLLeCTBUMO.
3) YBenudeHve yucna apMupyLKUX Croes.
Paspywenune npu | 1) PaspylweHve apmupoBaHua us-3a SA, DA 1) YBenuueHue TonwWHbl kopga wunu ebibop
pacTaxeHuu @ M3BbITOYHOrO PacTKEHUA. Bonee Npo4HOro matepuana, ecnu npaxkTude-
CKW OCYLLeCTBUMO.
2) CmAaTHe kapkaca u/mnv oBonodvku SA,DA | 2) UsmeHeHne npoekTa 4NA YMEHbLIEHUA Ha-
Tena Tpybbl M3-3a M3bbITOWHOMO pac- rpy3Ku.
TAKEHUA.
3) MNoepexgeHve OT 3aLUenneHnsa opy- SA, DA 3) Yeenu4eHue yncna apMypyroLmnx crioee.
Ovem TpanoBoro foea WNu AKOpeM, 4) Yknapgka Tpy6bl B TpaHLWer
Bbl3BaBLUEro neperub unm paspyLue-
HWe Npu pacTaXeHUN.
Pazpywenne Cxatne, sBegyuwiee k obpaTHomy Bbi- SA, DA | VameHeHne KoHdurypauum TpybonposogHoi
npw cxatum rby u n3bbiTouHOMY M3rMby (cm. Tak- cucTeMbl ONs YMEHbLUeHUs Harpysku, KoTo-
Ke pexum paspylleHus npu obpat- pas NPUBOOMT K M3BbITO4HOMY CXaTuk TpyGhbl
HoMm Bbirvbe B 8.3.4)
Meperunb @ 1) CmaTVe Kapkaca urm Tena Tpybbl SA, DA | WameHeHne KoHdurypauum TpybonposogHoi
cUCTeMbl AN YMEHbLUEHUA Harpysku
2) PaspyleHne BHyTpeHHero cros SA, DA RREEY R
3) TpewyHa/pasgup B HapyxHol obo- SA, DA
nouke
PaspyweHnne 1) PaspylieHne apmupytoLLeil Nnpoeo- SA, DA | 1) NameHeHue koHdburypauumn Tpy6onpoeogHoi
Npu KpyYeHUn @ | NoKW Ha pacTaxeHue. CUCTEMbl ANA YMEHbLUEHNSA KPYTALLMX Harpy3oK.
2) CmsATve kapkaca w/wnum BHYTpeH- SA,DA | 2) NameHeHWe KOHCTpyKUMWM rmbkol Tpybbl
Hero cros (HanpyvMep, M3MeHeHWe yrna HaBWBKM Npo-
BonokW, gobaeneH e QONONHUTENBHOO CNos
3) BblgaenveaHve apmupyloLen SA, DA | apmupoBaHuA U T. N.) 4NA YBeNWHeHUa gony-
MPOBONOKK Ha pacTaxeHue CTUMOTO KPYTALLEro MOMeHTa
YcranocTHoe 1) YctanocTe apmMupytolleil npoBo- DA 1) YBenwueHue TONWMHbI MPOBOMOKW WK
paspylleHue TIOKW Ha pacTaxeHue Bbibop ansTepHaTMBHOrO Matepuana, YTobbl
YCTanocTHble HanpsXeHWA BbinvM coBMecTu-
Mbl ¢ TpeBoBaHMAMY cpoKa SKChnyaTaLuum.
2) YcTanocTb apmupyroleil npoBo- DA 2) WameHeHWe npoekTa ANA YMeHbLUEHWA
noku, obecnedvBarLLeli CTONKOCTb K YCTanocTHbIX Harpy3ok
OaBneHuo
30
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OxoHyaHue mabnuysl 4

OBLWA pesxm

paspylleHna Tpy- BoamoxHble MeXaHM3MEl paspyLLeHnA SA unu DA TexHuUYeckKue pelueHun
Bbl AnA yyeta

Spo3uA 3po3nA BHYTPeHHero Kapkaca Wnu SA, DA | 1) NameHeHne BbibOpa maTepuana.

BHYTPEHHero cnos 2) YBenudeHve TomnLuHbI Kapkaca.
3) ¥YeenundeHne MBR

Koppozna 1) Koppoansa BHyTpeHHero kapkaca SA, DA | 1) NameHeHne Bbibopa maTtepuana.
2) Kopposus apmyposaHus, obecne- SA,DA | 2) NameHeHWe npoekTa cUCTEMbI KaTogHoM
JMBalOLLEro CTOWKOCTb K OaBreHuno 3awuThbl.

unu paboTalollero Ha pacTsxeHue,
KOHTaKTUPYIOLLero ¢ MOpPCKOW BOgow

3) Koppozua apmupoeannsa, obecne- SA, DA | 3) YeenwdeHue TOMLWWHbI CIOS.
YMBaIOLLEro CTOMKOCTb K AaBreHuio 4) YBenvdeHue yncna apMypyloLWmX Croes
unu paboTaloLlero Ha pacTaxeHue

2 Mpw pabo4eM NpoekTUpoBaHWK MMBKoI TpyBbl paspblB OT BHYTPEHHEro faBneHus, paspyLUeHne Npyu pacTaxeHum,
nepernbe U KpYYEHUU He paccMaTpUBAIOTCA B OTAENBHOCTH.

6.4 Kputepuu npoeKtupoBaHusa

6.4.1 Tmbkana Tpy6a MHOroCnonHOWN CTPYKTYpPbI 6€3 CBA3YHOLWNUX CIOEB

6.4.1.1 Obwume ceeneHNs

6.4.1.1.1 KpuTtepuu npoekTupoBaHua rmbkux Tpy® MHOrOCNoMHOW CTPyKTYpbl 6e3 CBA3YHLWMX Croes
npueegeHsl B FOCT P 59309 ¢ yyeTom cnegyoLero:

- fechopmMauum (nonumepHoin obornouku);

- nonaydyecTu (BHyTpeHHe obonoyky, paboTtatowein nog gaeneHem);

- HanpsXXeHWs (MeTannu4Yecknx CrioeB 1 KOHUEeBOoro duTuHra);

- MAPOCTaTUYECKOro CMATUA (Harpy3ku, MPUBOASLLEI K NOTEpe YCTOWNYMBOCTH);

- MEXaHNYeCKoro CMATUA (HanpsX)eHWn, cosgasaemMblx apMUPYOLWUMK CroamMu);

- KpyYeHUs;

- paspyLuaroLLero CMATUA 1 oBanusauun (Bo BPEMSA MOHTaXa);

- cKaTus (oceBoro K achheKTUBHOrO);

- thakTOpOB, ONPeAenALLMX CPOK SKCNyaTauum.

6.4.1.1.2 B KpuTepuax NpoeKTUpPOBaHWA credyeT paccMaTpuBaTh BCE XapaKTepucTUKN MaTepuana, Hanpu-
Mep YyBCTBUTENBHOCTbL K YCMOBWMAM MOM3YUYECTU, YCTaNocTH, 3bbiTouHo AedopMauym U TpeLlMHooBpasoBaHnio.

6.4.1.1.3 CyLwecTByeT yNpoLLeHHbIV Nogxon K onpegeneHunio XapaktepucTuk Tpy6bl M pacyeTHbIX Harpy-
30K B OTAEMBHBIX CrOAX (OCeBas KECTKOCTb, KECTKOCTb MpY M3rMbe U KpydyeHuU U T. n.). Takme ynpoLUueHHbIe
METOOO0OMMK MOTYT UCTONb30BaTLCH ANS NPeaBapyTENbHOO CPaBHEHWS NMPOEKTHLIX Harpy3oK C KpUTEPUAMUA
NpoeKTUpoBaHWs. [1Na pacyeToB NPOeKTUPOBaHWS HEOBX0OUMO UCMONb30BaTh BEPMULUPOBaHHY (MCMbITa-
HUAMK onbITHoro obpasua) metogonoruo cornacHo MOCT P 59309.

6.4.1.2 Jecbopmauns

6.4.1.2.1 OnpegensowmmM napamMeTpomM npoekTupoBaHus obornoukn, paboTtatolwei nog AasneHnem, u
Hapy»xHol obornoukn sBnsieTca gonyctMmas sennduHa gecdopmauum. FOCT P 59309 onpegensieT gonyctu-
Mble 3HauyeHus gedopmaynn gnsa GonblwKUHCTBa 0BBIYHO MCMonb3yeMbix MaTepuanos. JonycTumyro gedop-
Mauui 4ns Mmartepuanos, He ykasaHHblx B FTOCT P 59309, onpegensieT U3rotToBUTENb.

6.4.1.2.2 JonycTiMble 3HaueHWsa gedopmMaun BepudnUUpyroTes NyTeEM UCMNbITaHUKA MaTtepuarnos, Bbl-
MOMHEHHbIX B COOTBETCTBYHOLUX YCMNOBUAX 3Kcnnyatauun v ctapeHus. KoadduymeHT sanaca npodyHocTy,
06ObIYHO MPUMEHSAEMBIV K pesynbTatam Takux UCMbITaHWii, NCXO4UT U3 JOonycTUMOW gedbopmaunm matepuana
Ha MPOTSIKEHUM CpOKa SKCnnyaTauun, C YYETOM CTapEeHUA U YXYOLWEHWUS XapakTEPUCTUK B COOTBETCTBYHOLLMX
YCMOBUAX 3KCTITyaTauum.

6.4.1.2.3 Pacuetr MBR, npegycmarpusaromini ckoueHue 6roKMpoBKn apMUpYOLLEN NPOBOMOKK, W3-
noxex B FOCT P 59309.

6.4.1.3 MNMonayuyecTb

6.4.1.3.1 MNpy HopManbHbIX YCNOBUAX 3KCMNyaTauumu BHYTpeHHAA obonouka, paboTarowans nog gaene-
HUeM, nod BO3AEVCTBUEM OABMEHUA WM TEMMNepaTypbl NPOAaBNUBAETCH B 3a30pbl apMUPYHOLWKNX croes, obe-
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CreuynBarLLMX CTOMKOCTb K AaBneHuno unu paboTatowux Ha pactskeHve. Ecnu obonoyka gocTtatoyHo ToHKas
WUnu 3asop gocTaTouyHo Bonbluol, BHYTpeHHAA obonouka, paboTatowas nog gaesnenuem, byget npogasnu-
BaTbCA 40 paspylweHns (yTedkun). AkTyanbHoW npobnemoiit ABNSeTcsa Takke nonsydyecTb 060NOUKK Ha YNmoT-
HEeHUU KOHUEeBOro outuHra (cm. Tabnuuyy 5).

Tabnuuya 5— JonycTumMble YpoBHW AecTpyKUWMW ANA Tpyb MHOrocrnoiHol CTpyKTypbl 6e3 cBA3YHOLWMX CroeB

2) Tepmuyeckaa/xummdec-
Kas gecTpyKuWs

3) TpewrHooBpazoraHue

KomnoHeHT CHIKeHWe NapaMeTpoB PekomeHaaLmm
Kapkac 1) Kopposwus 1) DonyckaeTca orpaHWdeHHas KOPPO3WA € YY4eToM TOro, 4To
COXPaHAKTCA CTPYKTYPHbI® XapakTepucTUKU U hyHKLWOHamNb-
Hble TpeboBaHuA.
2) Sposusa 2) [onyckaeTca orpaHW{eHHas 3po3nA C Y4eTOM TOTO, YTO COXpaHs-
HOTCA CTPYKTYPHbIE XapaKTepUCTUKM U thYHKUWOHANBHbIE TpeboBaHus
BHyTpeHHAs  obo- | 1) Monay4ecTb 1) JonyckaeTca orpaHudeHHas Non3y4ecTb ¢ Y4eTOM TOro, 4To
noudka, paboTatoLyan - COXPaHRAKTCA CTPYKTYPHbIE XapakTepuUcTUKW ANA NepeKpbITUA
nog AaeneHvem 3a30poB,

- HE BO3HWKaHKT TPeLLUHbI,

- HeT BNoKMPOBKM KapKaca Unu apMUPYIOLLMX CNIOSE Ha JaBMneHue,
- HET yTeuek,

- COXPaHSAETCA YNMNOTHEHUE Ha KOHLIEBbIX ChUTUHTaX.

2) CnocobHocTb B TeYeHWe cpoka cnykbbl ocTaBaTbeA B Npegenax
3agaHHbIX KO3(hPUUNEHTOR 3heKTMBHOCTU € MaKcMMarbHbIM
3a30poM Mexay cnoamu. He gornyckaeTca nosBneHUe yTedek.
MoebiLeHHaA NPoOHULAeMOoCTb JOMYCKaeTCA, ecnv cucTema pac-
CYWTaHa Ha MOBbILIEHHbIA YPOBEHb MPOHMLaeMocTH. BaxmHbiMuU
chakTopamu, KoTopble HeOBXOAMMO YYUTLIBATb, SBMAITCA MNOBbI-
LUeHWE MHTEHCUBHOCTM HaKoONNEHUA MOBPeXAeHNA apMUPOBaHUA
(koppoaus, HIC, SSC) 1 orpaHWYeH A BO3MOXHOCTEIN CUCTEMBI
BeHTUNAUMK raza. JocraTouvHo, 4Tobbl cnocobHocTb k gedhopma-
uumn 6e3 paspyleHusa cooTeeTcTBoBana MOCT P 59309.

3) B avHamMnyecknx yCnoB1AX NpMMeHeHns TpelnHoobpasoea-
HWe He gonyckaeTcA

ApmupoBaHue, obe-
cneduBaLlee cTo-
KOCTb K OaBreHuko
n paboTawulee Ha

1) Koppoauna

2) Oezopranusayus unv éno-
KMPOBKa apMupyloLeil npo-

1) JonyckaeTca Tonbko obLias Koppo3us; He JonycKaeTcA BO3-
HVKHOBEHMWE TPEeLLWH.

2) He ponyckaetcsa gesopraHnzayvsa apMypyloLleil MpoBOoKu
npu u3rube ¢ MUMHKUMAanbHBIM paguycomM usrnba.

pacTsxeHue
BOINOKW
3) YeTanocTe 1 U3HOC 3)Cm.9.24
[MpoTUBON3HOCHbIN WaHoc He ponyckaeTca usHoc no ToMLWHe Cros Ha NPOTHKEHUN cpo-
cnoi Ka sKcnnyatayuu
[MpomexyTouHas Tepmuyeckasn gecTpykyms Cobniogerne yHKUMOHaMBHBIX TpeboBaHuiA
obonoyka
Tepmonsonauma Tepmuyeckan gecTpyKUWA CoxpaHeHue M30NALUOHHON CNocoBHOCTM Ha YPOBHE paBHOM

Ny NpeBblllakollemM 3ajaHHoe 3Ha4v4eHne

HapyxHas obonou-
Ka

1) OBwana gecTpyKuma

2)PagwansHas gedopmauyua
(ocnabnexue)

3) MNpopbie

1) OocTatoqHo, 4Tobbl cnocobHocTb Kk gedhopmauun Bes pas-
pyweHus cooteeTcTBoBana fOCT P 59309.

2) He ponyckaetca ocnabneHne, KoTopoe NpUBOAUT K ge3opra-
HW3aUMW apMUpYIoLLE NPOBONOKW UNKU paspyLUeHuo npu fe-
chopmMauum maTtepurana HapyKHol oBonouqku.

3) He ponyckaetcsa obpasoBaHue NpopbIBOB, KpOMe Cry4aes, Kor-
Ja KOHCTPYKUMA TpyObl B YCMOBUAX 3aTOMMEHWA KOMbLEBOro Npo-
CTpaHCTBa MOKa3blBaeT COOTBETCTBME MPOEKTHbIM TpeGoBaHWAM
1 TpeBoBaHWMAM OCTATOYHON 3KCMITYaT aUMOHHOW AONTOBEYHOCTU
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OxoHyaHue mabnuusr 5

KomnoHeHT CHWKeHWe napaMeTpoB PekomeHoaumm
KoHuesoi  cputuHr | Kopposus He ponyckaeTca Kopposus, KoTopas MPUBOAWUT K yXYOLIEeHWIo
W compsKeHue Kap- 3KCNNyaTauUOHHbIX XapakTepWCTUK, BO3MOXKHOCTM YTEUKU UK
Kac/obornouyka noepexgeHno Kakoro-nubo ynnoTHeHWA wnv BRnokWpyroLero
MexaHu3ma

6.4.1.3.2 lNpwu npoekTupoBaHn BHyTpeHHelh oBonouku, paboTarLlel nog SaBneHuemM (ToMWmMHbl CTeH-
Ku), crnegyeT yuiTblBaTe nonsyyecTb. K OCHOBHbIM dhaktopam, KoTopble TpebyroT pacCcMOTPEHMS, OTHOCATCSH
CBOWCTBa Martepvana, TornwyHa cnosl, reoMeTpusi apMUpoBaHus, obecnedynBaroLlero CTONKOCTb K aBneHuto
1 paboTalrllero Ha pacTsKeHWe, TeMnepatypa W AasneHve. B HacTosiwee BpeMs UCMONb3YHT ABE METOLO-
noruy onpegeneHys TOMWWHbI CTEHKKW, HeobXoaMMoi, YToBbl He JONYCTUTL paspyLUeHWs NP1 NonN3yJYecTu:

a) conanyecKue UcnbiTaHWs OIS onpenenerHus HeobxoguMOW TOMWMHBI CTEHKK;

b) pacyeT MeTOOOM KOHEYUHbIX 3MEMEHTOE C KanvbpoBKoW Mo SaHHbIM MCMLITaHWIA BENUYMHBI 3a30P0B
4ns onpegeneHns HeobxoayvMo TOMWMHBl CTEHKN,

6.4.1.4 HanpspkeHne

KpuTepun pacueTHbIX HanpsKeHWi (koadprumneHTbl crnonb3oBaHus), NpueedeHHble B [OCT P 59309,
yCTaHoBMeHbI 45 Toro, 4Tobbl 06ecneunTs Npuemnemsle Ko3thhULUEHTLI 3anaca NPOYHOCTH Ha paspyLUeHUe.
311 koadhdUUMEHTEI 3a4atT MakcuMarnbHOe HOMWHaNbHOe AENCTBYOLEE HanpsKeHWe NponopuUoHansHo
KOHCTPYKLUWOHHOV MPOYHOCTK cTanbHbiX MaTepuanos. KoaddhuyneHTsl MCcnonb3oBaHua OaroT HEABHYH Mo-
MpaBKy Ha HanuuMe ocTaToOUHbIX HAaMNPSPKEHWUIA B MPOBOMOKE.

6.4.1.5 TnppocTartuyeckoe cMATHE

6.4.1.5.1 KoadbchuueHTbl UCMONbL30BaHNSA, CBA3aHHbIe C NoTepei YCTOMYMBOCTN BHYTPEHHEro Kapka-
ca nog AelcTeMem rmgpocTaThyeckoro gaeneHus, onpegenersl FOCT P 59309 B 3aBUCUMOCTK OT rNyBUHbBI
BoAbl, ¢ Gonee BbICOKMM 3Ha4YeHWeM ko3 uUMeHTa ncnonb3osaHus (bonee HA3KMM 3HadyeHeM KoadbcuLu-
eHTa 3anaca nNpoYyHOoCTU), AOMYCTUMbIM A8 NPUMeHEHUS B rmy6okosogHbIX yernosusx. KoadduuymeHT sanaca
npoyHocTH (obpaTHasn BenvuMHa 3sHaJYeHns kKoadbuLUMeHTa MCMONbL30BaHUA) CBA3aH ckopee ¢ abconTHbIM,
yem C OTHOCUTENbHbLIM, 3anacoM Mmexay rnybuHON CMATUS U MPOEKTHOM rMyBuHON.

6.4.1.5.2 PacuyeTbl Ha rugpocTaTuyeckoe cMATUE criedyeT BbINOMHATL Kak ANA HernoBpeXAeHHOW Ha-
py*KHOM 0BonoYkK, Tak U Ans HapyLleHHoW BHeLLHel o6onoyky (C nocTynneHmnem MOPCKOW BoAbl B KOrbLieBoe
MPOCTPaHCTEO), NP CONPOTMBMEHUM TMAPOCTATUUYECKOMY CMSATUIO, PABHOM MUHUMAarNbHOMY U3 ABYX S3HAUEHUA
OaBINeHVs CMATUS. AHanUTUYecKMe MeTodbl pacdyeTa CoNpOoTUBMNEHUA CMATUIO CrieqyeT OCHOBbIBATh Ha Npu-
HATOW McxogHol oeanbHocTK. OBanbHOCTE BbIOMPaET U3roTOBUTENbL HA OCHOBE MPEOEenoB LOMYCKOB W3ro-
TOBMEHWSA U OCTAaTOYHOW OBaNbHOCTY Mocre MoHTaxka. Ecnn HeT gpyrix gaHHbIX, HeobxoguMo 1cnonb3oBaTh
MUHUMankbHyto oeanbHocTs 0,2 %.

6.4.1.5.3 ConpoTuneneHne cMaTUo ang Tpyb ¢ rmagkum npoxofHbIM KaHanom Takke Heobxogumo pac-
CYUTBLIBATb TOMbBKO Ha OCHOBE COMPOTMEBMNEHUA BHYTPeHHel obonouky, paboTatolleii nog 4asneHnem; Kpome
TOro, MOryT WUCTMONb30BaThCHA CTaHAaPTHbIE aHaNMTWUYecKMe MeTogbl. Ecriv oTHOWEHWe aBneHus CMATUA K
NMPOEKTHOMY OaBMEHUD HUKe HeoBXoaMMOro 3HaueHus, cregyeT ykasaTtb, Kakoe BHYTpPeHHee AaeneHve go-
CTaToOYHO ANA NpefoTBpalleHns CMATUS (HanpuMmep, NMWHUA 3arnofHeHa XUOKOCTBH MpU rMgpocTaTiyeckomM
AaeneHuu). B kauecTee ansTepHaTUBLI CriegyeT NpeqycMOTPETb HEMPOHMLLGEMYH MPOMEXKYTOYHYHO 0BoMnouKy
ans obecneyeHuns Toro, YTobbl NOgAEPKUBATE B apMUPOBaHMK, obecrneunBarolLleM CTOMKOCTb K SaBreHuio,
HeobxogrMoe COMNpPOTUBMEHNE CMATHIO.

6.4.1.5.4 MNpu npoeKkTupoBaHuM TpyObl, BKMAOYAOLEN apMUpyroLWMii crioii, obecneuynsatolmii CTOMKOCTL
K daBneHuto, 3TOT CroW NoddepKuBaeT KapKac W 3HauMTenbHO yBenn4MBaeT MpPoYHOCTb TpyObl HA cMATHeE.
Vcnonb3oBaHWe MeTO4ONOrnK pacyeToB NPOYHOCTU Ha CMATKE (NPOoeKTHOM rMy6uHel Boabl) Ans rubkoii Tpybbl
C y4eToM apmupyroLLiero crnos, obecrnevvBarolero CTOMKOCTb K JaBneHunto, cnegyeTt sepudnumposaTh OOKY-
MeHTarnbHO odOPMIIEHHBIMW UCMBITAHUAMM OMbITHOro obpasya.

6.4.1.6 MexaHn4eckoe cmaTne

6.4.1.6.1 KoadbchymeHThbl MCMonNb3oBaHUSA, KOTOPLIE CBA3aHbI C MEXaHWYECKUM CMATUEM BHYTPEHHEro
Kapkaca nog gencTemeM n3beIToYHoro pacTaxeHua, onpegenedel 8 FOCT P 59309 1 naeHTWUYHbLI Koadhchuuu-
E€HTaM WCMoNb30BaHWA ANs apMUpoBaHusA, paboTatolero Ha pacTskeHve n obecneunBaroLLero CTOMKOCTb K
AaBleHunto.

6.4.1.6.2 INpw pacyeTax Ha MexaH1U4YecKoe cMATUE OMyCcKaeTca NPUHUMaTh BO BHUMaHWe BNnsiHWe Bcex
YOEPK1BAKOLLUX CTanbHbIX CIOEB.
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6.4.1.7 KpyueHune

6.4.1.7.1 Cnegyet obecneuntb, uTobbl rMbkana Tpyba obrnagana OCTaTOUHOM NPOYHOCTLH Ha KpydeHue
W BblOepKuBana KpyTsalMe Harpysky, BO3HUKaLWME NpY MOHTEXE W B YCMOBUAX 3Kcnnyatauuu, 6es kakux-
nubo NoBpeXaeHWiA KOHCTPYKUUK. YKecTKOCTb Mpy KpyYeHWW NoKassiBaeT CONpoTUBNEHNe rMbkol TpyObl ckpy-
YMBaHWO BOKPYT CBOEW OCK MpU NMPUMNOKEHUN KPYTALLETO MOMEHTA W ABMSAETCH SKCMMyaTauvoHHOW XapakTe-
pUCTUKOI TpyOBbl.

6.4.1.7.2 MakcumanbHoe SOoMyCcTUMOE KpydeHue BO3HUKaEeT Npu cregyrwmnx asyx obectosatenscTeax, B
3aBMICMMOCTHU OT HanpasreHNs AelCTBYHOLEro KpyUYeHus:

- HApPYKHbI apMUPYOLWMIA Cro Ha pacTaKeHWe NoBOpaYMBAETCA MO HanpaBreHWo HaMOTKN U CKUMa-
€TCS BOKPYT BHYTPEHHETO Cros (B 3TOM Cryyae JOMNyCTUMOE pacTsKeHWE Bbi3biBaeT U3bbITOUHOE HanpshKeHne
apMUPOBaHUA Ha PacTSKEHWE) C cCO30aHUeM HanpsKeHWs, COOTBETCTBYHOLLETO KOHCTPYKLUVMOHHOW NMPOYHOCTH;

- BHYTPEHHWIA apMWPYIOLLWIA CMNOI Ha pacTsKeHWE NMOBOPAYMBAETCSA MPOTUB HaMpaBneHUA HAMOTKW U Npu-
UMAETCH K Hapy>KHbIM CIOSIM, CO34aBas 3a30p MEeXAy ABYMS apMUPYROLWWMK CHOSMU Ha pacTsSKeHUe, B TaKOM
criyJyae paspyliatollee KpyyeHUe Co34aeT 3a3op MEXDY apMUPYIOLKUMK CIOAMI Ha pacTsKeHWe, paBHbliA nono-
BUHE TOMLWWHbBI apMUPYHOLLIE NMPOBOMOKN Ha pacTskeHue. [JonycTuMoe KpydeHne B 3TOM crydae cnegyeT pac-
CUMTBIBATE U3 Pa3pyLUarLLEro Kpy4eHusi ¢ UCnonb3oBaHneM koadduumeHTa 3anaca npoyHocT He meHee 1,0.

6.4.1.8 PaspylwarLliee cMATUE K OBaNbHOCTL

6.4.1.8.1 Bo Bpemsa onepauuil yknagku HatskeHue rubkort Tpy6bl, Kak NpaBuno, KOHTPONUpPpYeTes YCTPoi-
CTBOM HaTskeHus unu nebenkoit. Harpyska, geicteyowasn Ha rnbkyto Tpyby npu HaTsSKeHUM ee ¢ NOMOLLBH
YCTPOWCTBA HaTSHKEHUS UMW MpU pasmaTbiBaHuM/HamaTbiBaHuu rubkoi Tpybbl nog HaTsKeHWeM (BO3SMOXKHO
yepes V-06pasHblii WKUB), AOMKHA KOHTPONUPOBAaTLCA TaK, YTo6bl HEe AOMYCTUTL CMATUSA KOHCTPYKLWM UMK
13BbITOUHOTO HaMPKEHNA METannMyeckux crioes. Npu NpoeKTUpoBaHuu rMbkoin Tpybbl BaXKHO NMPUHMMATE
BO BHUMaHWe pacTaruBaroye Harpysky U paspyluarllee Bo3geicTBNE Ha KOHCTPYKLUIO BO BpeMS MOHTaXa.

6.4.1.8.2 BoaMOXHOCTb TEXHUYECKOW peanu3auum MoHTaxa rubkori Tpybbl ¢ Mcnonb3oBaHneM BeibpaH-
HOW npoueaypbl crieqyeT OLeHUBaTh, yYMThIBAA CeqyoLVe BO3OENCTBYSA:

a) paspylueHue rubkoli Tpybbl NpK paguanbHOM CXaTli B YCTPOWNCTBE HATHKEHUS,

b) paspywatollee BosgeicTeme Gnoka Unu WK1ea Npu yknagke;

c) noBpexgatollee HaTaKeHWe rmbkon Tpybbl B BepxHei YacTu ceobogHolM nogeecku.

6.4.1.8.3 CMUHaOLLYH Harpysky paccuyMTbIBatOT Ha OCHOBE MPOYHOCTM BHYTPEHHEro Kapkaca v yaepKu-
BaroLLMX crnoes, obecrneyvBaroLLUX CTOMKOCTb K aBMneHUo (apMupoBaHne, obecneunsatolee CTOUMKOCTb K AaB-
NEeHWVo, W NIockas cTaneHas cnupans), ecnu NpMMeHUMo. [N pacyeta cMUHaOLWEN Harpy3kn pekoMeHayroTcs
ABa ansTepHaTUBHbIX NOAX04A, KOTOpble Bbiny oTKanubpoBaHkI MO pesynsTatam HaTyPHBIX UCMbITaHWIA:

a) pacyeT METOL0M KOHEUHbIX SITEMEHTOE;

b) aHanUTUKO-3MMUPUYECKNE YPaBHEHUS.

6.4.1.8.4 CnepnyeT paccMOTpeTh criedyrowne cnydyau Harpysku, ecrnu npumeHmumo:

a) HamaTblBaHWe/pasmaTbiBaHue rubkol Tpybbl Ha WKWBe noad AeACTBMEM MakCcUMarbHOW OceBoW Ha-
TPY3K1;

b) paguansHoe cxaTtue B yCTPoWCTBE HaTseHWs rubkon Tpybel nog AelcTeeM pacyeTHOW Makcumarbs-
HOIA OCEBOW HarpysKu.

6.4.1.8.5 lNpu pacyeTe MakcKUMarnsHO OOMYCTUMOrO HaTSKEeHWSA NpPU MOHTaXe HeoBXo4KMO UCMOoMNbL3o-
BaTb MeHbLUEE U3 ABYX CNEAY WX OrpaHUYeHNIA;

a) cnegyeT NpegycMoTpeTh, YTobbl OCEBOE HATSKEHUE WY paguanbHoe cxkaTue B rubkoii Tpybe octa-
Banocb MEHbLUWM, YEM TO, KOTOPOE MPUBOGUT K HanNpsKEHVAM, COOTBETCTBYHLLMM KOHCTPYKLUUOHHONM Mpoy-
HOCTW apMuUpoBaHuA, obecneunBaoWwero CTOMKOCTb K AaBNeHWo unv paboTarolwero Ha pacTsKeHue,

b) cnegyeT npegycMoTpeTb, UToObl AeiCTBYOLLEE HATAXEHE NN paduanbHoe cxxaTtve B rubkoit Tpybe
ocTaBarocb MeHbLUUM, YeM TO, KOTOPOE MPUBOANT K MEXaHWYECKOMY CMATUIO, YMHOXKEHHOMY Ha Koadhdnum-
eHT MCronb3oBaHWA ONA MOHTaXa, onpedeneHHblil B FOCT P 59309.

6.4.1.8.6 Kpome Toro, BaxkHO npegycMoTpeTh, YToObl MakcManeHas ocTaTouyHas osBalbHOCTh TPyObl
npw oboux MeTogax MoHTaxa 6bina MeHbLUe 3HaYeHWss UCXOLHOW OBaNbHOCTU, UCMOMb3YEMOro Ans pacyeToB
Ha rmgpocTaTn4eckoe cMATHE.

6.4.1.9 Cxartue

6.4.1.9.1 Tnbkaa Tpyba MOXeT nogsepraTbCH CXKaTWK OBYX BMOOB: adhheKTMBHOMY CXaTuio (oTpuua-
TernbHoe JefCTBYHLEee pacTsKeHUe) U OceBOMY (MCTUHHOE CXaThe CTeHKK) cxaTuro. DdbchbekTBHOE CKaTue
npvBoanT K yBenu4yeHuo gedopMauunii B Tpybe, a ocesoe cxkaTtue rnoTeHumanbHo MOXeT NPpUBECTU K noTepe
YCTOMUYMBOCTM B apMUPYHOLLEM crioe Ha pacTsaxkeHue. lNoeegeHue rubkoi Tpy6el nog gercTBUEM CUMAROLLEH
Harpysku onpegenseTca TemnepaTtypoi Tpybbl.
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6.4.1.9.2 lNpu npoekTupoBaHn rubkmnx TpyBHbLIX cUCTEM criefqyeT NpoBepPATb BO3MOXHOCTb BO3HWKHO-
BeHusA oboux BUAOB cxKaTuA. B crnyyae BO3HUKHOBEHUA 3hEKTUBHOIO CKaTUA, BEPUULMPYIOT cnegyroLue
KPUTEPMM MPOEKTUPOBAHNUS:

- oBecneunsaroT, UTo6bI ahheKTUBHOE CKaTUe BbINO MeHbLUE, YEM CKaTue, NPUBOSALLEE K HAPYLIEHWIO
kputepna MBR,;

- obecneyuBatoT, UTobbl B Tpy6e He BO3HWKaNo cTep)XHeBoi NnoTepu NPodonbHOM YCTORYMBOCTU.

6.4.1.9.3 3HaueHne MakcuMarnbHOro OCEBOro cxatua anga rmbkor Tpy6bbl MHOrOCMOMHOW CTPYKTYPLI Bes
CBASYHOLX CMNOEB CNeqyeT pacCuuTbiBaTh Kak 3Ha4yeHUe, KOTOPOE NMPUBOAUT K 0O6pasoBaHK paspbiea Mexay
apMUPYHLLVMK BOMOKHaMM W HIDKENEKaLMM CIOEM, PaBHbIM MOMOBWMHE TOMLWMHBI apMMAPYHOLLMX BOMOKOH.
JonycTvmoe oceBOe CaTWe Ha HampsiKeHWe W YCTOWYUBOCTb pacCUMTLIBAOT W3 3HAYEHWS MAKCUMarbHOro
OCEBOrO CXKaTus C UCMoMNb3oBaHUEM koadhduUMeHTa sanaca npodYHocT He MeHee yem 1,0, kpome Toro, He-
obxogvmo, 4yTobbl nroboe oceBoe cKaThe, KOTOpoMy nogeepraetca Tpyba, Obiro MeHble YeM JonycTUMoe,
CnenyeT TaKKe BbIMOMHUTL OLEHKY MOTEPU YCTOWUMBOCTU MPOBOMOKN Ha PacTsKeEHUE.

6.4.1.10 ®aKkTopbl, ONpefenanwme CPoK aKCnnyaTaumnm

Kputepui pacyeToB Ha ycTanocTb onpegeneHsl B [OCT P 59309. Kpome Toro, Ans OLEeHKM cpoka aKennya-
Tauuw cnegyeT onpedenuTb SonycTUMbIe YPOBHW AecTpyKUnW. PekomeHOaun no HUM npuseaeHsl B Tabnuvue 5.

6.4.2 MT6Gkue TpyObl MHOMOCNONHON CTPYKTYPbI CO CBA3YHLWUMM CIIOSAMU

6.4.2.1 KpuTepun npoeKkTrpoBaHWa Ansa rnbkux Tpy6 MHOroCNoRHOM CTPYKTYPbI CO CBA3YOLLMMK CIOAMUA
npueegeHsl B FOCT P 59306 ¢ yyeToMm crnegyroLero:

- echopmMaumm (anacTomepHble crioun);

- HANPsKEHWS W Harpysky (apMUpYrOLLME CIOW, KapKac U KOHLEBOW COUTUHT);

- IMApOCTaTUUYECKOro CMATUA (Harpyska, NpUBosLLas K moTepe YyCToMYMBOCTI);

- MEXaHNYECKOTo CMATUSA (HanpsKeHWs, co3gaBaemMble apMUPY FOLLUMIA CHOSIMUA);

- paspyLuarLLero CMATUA U 0BansHOCTK (BO BpeMSA MOHTaXa);

- thakTOpOB, ONPeAenALLMX CPOK SKCMNyaTauum.

6.4.2.2 Kputepuu BeogaT ana obecrneyeHma pacyeTa Ha paspyLLUeHue B JOMNOMHEHWE K KpUTEPUAM, onpe-
neneHHbiM B FOCT P 59306.

6.4.2.3 Kputepuu, onpegenerHHole B FOCT P 59306, nprMeHUMbl K Matepuanam, KoTopble UCNonb3ay-
toTcA Ans rubkmx Tpy6 co cBA3YOWMMY CNOSMKW B HacToslee Bpems. Ecnu Ucnonb3yoT HoBblE MaTepuansl,
crienyeT BEOAWTb KPUTEPUKW MPOEKTUPOBAHUSA, KOTOpble obecneunsatoT YpoBeHb HaAEKHOCTY He HUXKe, ueM
onpegeneHo B FOCT P 59306. B kputepusx npoekTMpoBaHua Heobxogumo paccMaTpuBaTh BCe Xapakrepu-
CTUKM MaTepuana, Takue Kak cTapeHue, yctanocTb 1 n3bsitouHan gedopmauus.

6.4.2.4 CywecTBYHOT YNpPOLLEHHbIE NOAXOAb! K XapakTepucTukam Tpyb (0ceBO KECTKOCTU, KECTKOCTH MpU
narnbe 1 Kpy4eHnn 1 T. M.) 1 K pacyeTy HarpysokK Ans OTAENbHbLIX Matepurarnos Tpybbl (apMupytowero Kopaa, ana-
ctomepa Tena Tpybbl U T. n.). TakMe ynpoLweHHble METOAOMNOMMW MOTYT UCTONb30BaTLCA AN NPefBapuTeNbHOro
CpaBHEHWS NMPOEKTHbLIX HarpysoK ¢ KpUTEPUAMU NpOoeKTUpoBaHus. [ng pacyeToB TEXHWYECKOTO NMPOEKTUPOBaHUs
MCMNOnb3yT BepUULMPOBaHHY (MCMbITaHMAMK OnbliTHOrO obpasua) metogonoruo cornacHo FOCT P 59306.

6.4.2.5 V3-3a KoMnnekcHol npupogbl rmbknx Tpyd MHOrOCNOMHOM CTPYKTYPLI CO CBA3YIOLWMMIA CNOSAMM,
cregyeT nNpegycMoTpeTs, YToBbl BepUHLUMPOBaHHbIE METOAOMOMY MPOEKTUPOBaHUA YUUThbIBANU B3anMO-
OelcTBUE MEeXOY METannMyecKuMu W 3racTOMepHbBIMA KOMMOHEHTaMKW 1 pacrpedeneHue Harpysku Mexgy
pasnuyHbIMU CHOSIMU U KOMMOHEHTaMK, B YaCTHOCTW B 30HE, CMEXKHOI C KOHLEBbLIM OUTUHIOM.

6.4.2.6 NarotoButenn rubknx Tpyd MHOMOCNOWMHOM CTPYKTYPbI CO CBA3YOWMMM CAOAMUM NCMONb3YIOT ABa
pasHbIX TUNa METOAOMNOMM NPOEKTUPOBaHUSA. HEKOTOPbEIE U3rOTOBUTENN MCMOMB3YOT aHaNUTUYECKUE METOAbI
WNU pacyeT METOLOM KOHEYHbIX 3MTEMEHTOB ANA yJeTa pacrpedeneHns Harpyskin Mexay pasnudHbiMy KOM-
noHeHTamu, obpasyrowumm Tpyby MHOTOCIOMHOM CTPYKTYPhI CO CBASYHOLWMMK criosmu. dpyrne ncnonssyoT
CTaHdapTHbIE aHanMTUYeCKne METOObI, NICXO4A U3 rEOMETPUYECKUX XapaKTEPUCTUK TPyObl, KOTOpble HEOBX0-
OUMO YUYWTbIBATb, C AMNUPUYECKUMK KoadbcbmumeHTamn acdbekTuBHoCcTU. KoasddnuneHTbl addeKTUBHOCTU
paccuMTLIBAIOTCH Ha OCHOBE MCMBITAHWI OMbITHBIX 06pasLoB, HaNPUMepP UCMLITaHWA Ha Pa3pbIB OT BHYTPEH-
Hero gaBMneHUs W Ha pacTsKeHue.,

6.4.2.7 TOCT P 59306 onpegenser gonycTimMble 3HadeHUa dedopMauuy arnacTOMEPHBIX CMOeB Kak
Makcmym 50 % pacyeTHoi MakcuMansHol gedopmayun Ana cocTapeHHoro maTtepuana. bnarogapa 6onee
LWMpoKol gechopmalLUoHHON cnocoBHOCTU SMacTOMEpPHBIX MaTepuanos, UCMOMb3yeMbIX NPV W3rOTOBNEHUU
MMBKMX Tpy6 MHOrOCMOWHON CTPYKTYPbI CO CEBA3YHLUUMK CMOSMU, 3TOT KPUTEPUI MPOEKTUPOBAHUA ABMSETCH
He HacTOmMbKO OnpefenstLlyM, Kak OIS TEPMONIacTUYHbIX MaTepuarnos, UCMONb3yeMbIX MPW W3rOTOBMEHUU
rMBK1X TPY® MHOrOCNOMHOM CTPYKTYPbI 63 CBA3YHLMX CIoesB.
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6.4.2.8 FOCT P 59306 npegycmaTtpusaet pacdeT MBR ons npegotepalleHns NOBPEXOEHNA BHYTPEHHe-
ro WM Hapy:KHOro KapKacoB 13 MPOBOSOKU C 3aMKOBLIM COEOVUHEHUEM, NMPWU UX HanMUUYUN.

6.4.2.9 KpuTepun MNpoOeKTUPOBaHUA Ha HanpsKeHUs WU Harpysky (koadhdUUMEHTHl UCMOMNb30BaHUs),
npueegeHHble B FTOCT P 59306, ycTaHasnuBaT JONyCcTUMble KOShMUUNEHTEI 3anaca NpoYHOCTK Ha pas-
pyweHne. 3T koaduUMeHTsl ONpenensoT MakcuMarnbHoe HOMUHANbHOE OEVCTEYIOWEE HanpsKeHe Unu
HarpysKky npornopLMoHanbHO KOHCTPYKLUMOHHOW NMPOYHOCTY cTanbHbIX Matepuanos. KosdduumMeHTsl Ucnonb-
30BaHWs 4ar0T HESABHYH MOMpPaBKy Ha HanudYue OCTaTOUYHbLIX HANMPSKEHWHA B NPOBOMOKE.,

MpumedvaHune — OnybrnvkoBaHHble KO3hhMLMEHTBI NCMONb30BaHUA OTHOCATCSA K CTanbHbIM MaTepuanam. 3t
3HaYeHNA He MoryT BbiTb OCHOBOIA ANA Kakux-nMbo 3akmodeHuid 0 JOMyCTYMbIX HanpsKeHWAX 4N HOBbIX MaTepyanos.

6.4.2.10 KoadhhUMeHTbI UCMONb30BaHKSA, CBA3aHHbIE C NOTEpPel YCTOMUMBOCTU BHYTPEHHErO KapKkaca
nog AelcTeBueM rugpocTtatiyeckoro gasneHus, onpegenedsl B fOCT P 59306 B 3aBUCMMOCTW OT rNyBUHbBI
BoObl, ¢ Bonee BbICOKMM 3HaYeHueM koadbuumeHTa ucnonb3osaHus (Bonee HU3KMM 3HadeHueM Koadduun-
€HTa 3anaca nMpoYyHoCTH), AOMYCTUMbLIM AN NPMMeHeHUs B rmybokosoaHbIX yernosusax. KoadduuymeHT sanaca
npoyHocTu (obpaTHasa BenvuMHa 3HaJyeHus koadbduymueHTa NCNoNbL30BaHUA) CBA3aH cKkopee ¢ abcomnoTHbIM,
yeM C OTHOCUTENMbHbLIM, 3arnacoM Mexay rnybrHON CMATUS U MPOEKTHON rryBuHON.

6.4.2.11 AHanuTu4eckne MeTodbl ANA pacyeTa ConpoTUBEHUA CMATUIO criedyeT OCHOBLIBATL Ha Mpu-
HATON MCXOZHOW oBanbHoCTK. OBanbHOCTE BblGMpaeT U3roTOBUTENE Ha OCHOBE MPEAENoB SOMYCKOB N3roTOoB-
NEeHWA 1 OCTaTOUYHOW OBarbHOCTKU MOCe MOHTa)Ka. Ecnv HeT gpyrvx gaHHbIX, cregyeT UCnofb3oBaTe MUHK-
MarbHyH oBansHocTb 0,2 %.

6.4.2.12 ConpoTtuBreHne cMATUO ana Tpy6 ¢ rmagkvm npoxogHbiM KaHanoM TakKe paccuyuTbiBaoT Ha
OCHOBE COMPOTUEBMEHUA Tena Tpybbl, MpU STOM MOXKHO WUCMOML30BaTh CTAHAAPTHbIE aHanUTUYECKUEe METOAbI.
Ecnn oTHoWweHWe AaBneHus CMATUSA K MPOEKTHOMY OaBMeHulo HUKe Heobxoaumoro 3HadyeHus u Tpyba He
paccuvTaHa Ha cryyau CMATUSA, CNeayeT yKasaTth, Kakoe BHYTPEHHEEe OaBMneHne JOCTaTouHo ANS npenoTspa-
LEHMSA CMATUS (HanpuMep, NyTeM NMpoBepKu, UTo TpybonpoBog 3anonHeH KUAKOCTBIO MO4 MMOpoCcTaTUYeCcKUM
OaeneHnem).

6.4.2.13 Kputepun pacyeToB Ha ycranocTb onpegeneHsl B FOCT P 59306. KpoMe Toro, AnA OUEHKU
CpoKa 3Kcnnyaraynu Heobxogumo onpegennTs ONYyCTUMbIE YPOBHU AeCTPYKUMK (M. Tabnuuy 6).

Tabnuuya 6 — JonycTuMble YPOBHW AeCTPpyKUWW ANA Tpy6 MHOroCnoHON CTRYKTYPhI CO CBA3YHOLUMMK CIOAMM

KomnoHeHT LecTpykuma PekomeHgaumm
Kapkac 1) Kopposua HonyckaeTcAa orpaHudeHHasn Kopposns (3po3na) ¢ y4eTom TOro, 4To
2) 3posuA COXPaHAKTCA CTPYKTYPHbIE XapaKTepucTUKM W (OyHKUMOHANbHbIe
TpeboeanWA
1) To ke, 4TO 1 ONA KOppo3nK.
BHyTpeHHUiA cnoi 1) Bcnyuueanwe, pac- | 1) He gonyckaeTcs BcnyqvBaHue, paccrioeHne unv noseneHue Ka-
crnoeHue HamnoB yTeuku 13-3a BbicTporo cbpoca AasneHua rasa. MNMoepexge-

HWA B pe3ynbTaTte Npolecca pacceydeHAa cnegyeT MrHopMpoBaTh.

2) Tepmudeckan/xumu- | 2) He gonyckaeTca nosenelue yTtedvek. [NoBbilueHHas npoHuWUae-
Yeckasn AecTpyKuWA MOCTb AOMYCKaeTCs, ecny cucTemMa paccyuTaHa Ha MoBbILUEeHHbI
YpOBEHb MpoHMLaemMocTi. B fononHeHWe K BbilieyKasaHHOMY, [0-
nycKaeTcs orpaHnYeHHas AecTPYKUMA Npu obecneveHnn coxpaHe-
HUS YMNOTHEHWIA Ha KOHLEBOM hUTVHIe

Apmypytowire crioun 1) Koppoauna 1) He ponyckaerca koppo3us, KoTopad NpPUBOOWT K MOBLILIEHWIO
Ko3chpULMEeHTa UCNONb30BaHNA KOPOOB B apMUpYloLeM croe 3a
npefenamy JONyCTUMbIX 3HaYEHUI

2) YeranocTe U U3HoOC 2)Cm. 9.2

MokpbiBatowmii cnot | OBwas gecTpykyus HocTtatouHo, ytobbl cnocobHocTb k Aechopmarmm 6es paspyLueHus
COOTBETCTBOBANA NPOEKTHbIM TpeboBaHUAM

KoHueBoli puTUHT Kopposus He pgonyckaeTtcs Kopposns, KOTopas NPUBOAUT K YXYOLIeHUIO 3KC-
nyaTaunoHHbIX XapakTepuCTIK, yTeuKe UK MOBPEKOSHUIo yNnoT-
HEHWS UK GNOKMpPYHOLLIEND MexaHu3Ma
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6.5 Bo3zgencTBuA

6.5.1 O6wme cBegeHUnA

6.5.1.1 Tnubkne TpyGonpoBoabl paccunTLIBAKT Ha BO3OEMCTEBNA B COOTBETCTBUU C (DYHKLUMOHAMNBHBIMU
TpebosaHMaAMMN.

6.5.1.2 Bce pacueTHble codeTaHnsa Harpysok ons rubkux TpybonpoBodo., BKNHOYaA M3roToBNeHWe, Xpa-
HeHWe, TPaHCMOPTUPOBKY, UCMLITaHUSA, MOHTEXK, 3KCMyaTauuo, USBMEUeHUe 1 crnyJyaiHbsle cobbITUS, OOMKHbI
ObITb YKasaHbl U3roTOBMUTENEM B MCXOLHbIX AaHHLIX NS NPOeKTUpoBaHns, onpegenerHblx B FOCT P 59309 u
OCT P 59306. B ucxoHbIxX OaHHbIX 4NS NPOEKTUPOBaHUSA crieqyeT COCTaBUTh BapuaHThbl CXEM HarpyKeHus,
KOTOpble OMpenensoT BCe HopManbHble, aHOMarbHbIE, MOHTEXKHbIE M YCTaNoCTHbIE YCMOBUSA Harpy»KeHus B
COOTBETCTBMWN C TpeboBaHUAMMK, YKa3aHHbIMI 3aKa3umMkoM B cooTeeTcTBUM ¢ [OCT P 59309 n MOCT P 59306.

6.5.1.3 Tabnunua 7 cogepX1UT peKoMeHOOBaHHbIE 3HAYEeHUSA ro40BOM BEPOATHOCTU cobbITUA ONA MOH-
TaXHbIX, HOpPMarbHbIX U aHOManbHbIX Harpysok Ansa 20-rneTHero cpoka aKkcnnyatauuu. Ons gpyrux cpokos
SKCMnyaTauuu 3TW 3HaJYeHWs MoryT pasnuyatbes. [pyu KOMBWHUPOBaHWK 3HAUYEHWIA FO4OBOV BEPOATHOCTU
BOMH W TeueHWin ana 100-neTHWX YyCNoBWIA cneayeT yunTeiBaTh cneayrowmve gge KoMOUHaUum Harpy3okK, Kpome
criy4yaes, Korga AocTynHbl Bornee KOHKPETHbIE AaHHbIE:

a) BorHa C BEPOATHOCTLH BO3HUKHOBEHWS oguH pa3 B 100 neT B kombyHauumu ¢ TEYEHUEM C BEPOATHO-
CTbHO BO3HWUKHOBEHMSA oguH pas B 10 neT;

b) BONHa ¢ BEPOATHOCTLH BO3HUKHOBEHWSA ogWH pas B 10 neT B KOMBUHAUUK C TEYEHUEM C BEPOATHO-
CTbHO BO3HMKHOBEHMA odnH pa3 e 100 ner.

Tabnuya 7 — PekoMeHOauwu no 3Ha4eHWAM rogoBoil BEpOATHOCTH ANA BO3MOXHOCTU YKNaaku, HopmMarnbHol 1 aBa-
pviAHOW 3KkcnnyaTayun Ha nepuog 20 net

VCNOBWA SKCNMyaTaL 9

Twun Harpyaku? y JKCnnyaraumna
Knagxa

HopmankHaa skcnnyaTtauna b ABapWiiHan skcnnyaTaumna b

dyHKUMOHamNbHAS Oxvgaemoe, 3agaHHoe unu | Oxupaemoe, sagaHHoe unu | OxuaaeMoe,  3agaHHoe
3KCTpeManbHoe 3HaueHne 3KCTpeManbHoe 3HaYeHre | UMK 3KCTPeManbHoe 3Ha-
YeHMe
Okpyatolas cpega BepoATHOCTb MpeBbilUeHNs B | BeposTHOCTL NpeBbilleHWs | BeposTHOCTs npeBbie-
COOTBETCTBUM C CE30HOM W Mpo- | > 1072 Hus ot 102 go 10—
LOMKUTENBHOCTBIO  Nepuoaa
MOHTaka

BoamoxHocTe npekpa- | Ecnu  npekpawexne pabot | BozgeitictBuA Harpysok oT | BoagelicTBus Harpysok ot
LeHuA pabot npegycMmaTpuBaeTcs, TO  Ha | OKpyKawlleld cpedbl Mo- | OKpywalolleid cpefbl Mo-
paboTbl HeobXoOMMO 3annaHu- | ryT BbiTb CHWKEHbI, Tak YTO | ryT BbiTh YMEHbLUIEHbI, TaK
poeaTb nepuvod, MorofgHble yc- | BEPOATHOCTb COBMageHus | UTO BEpPOATHOCTh COBMa-
NOBUA NpY KOTOPOM B TPW pasa | ABNeHuit coctasnT > 1072 B | geHus ABNeHWi cocTaBuT
npeBbilaT nnaHMpyemylo | komBuHaumm co cnyqaiHoi | > 10~ B komGuHaLmm co
NPOQoMKNTENBHOCTL YKNagKku Harpyskom cnyJaiHol Harpy3kon

Ecnu npekpaweHve pabotr He
npegycmarpueaeTcs, Heobxo-
OVMo obecnednTs cokpalleHve
NPOOOMKUTENBHOCTY BPEeMeHu
BbINONMHEHUA onepauun Ao ne-
pvoga, NoATBEpPXOEHHOTO Ha-
OeXHbIM MPOrHO30M Norogbl

CryvaiiHan B cooteetctBUM ¢ meTogom | B cooTeeTcTBMM c HOp- | KoHKpeTHoe — pelleHue.
MOHTaKa ManbHbIMK yCrioBuAMM 3kc- | BepoaTHocts ot 102 go
nAyatauun, T. e. BepoaT- | 10~4
HocTb > 102

@ Yenoews komBrHayuy Harpysok — no FOCT P 59309 u MOCT P 539306.
b BeposaTHocTs 102 1 10~* skeuBaneHTHa neprogy nosTopsemoctu 100 neT u 10 000 NeT COOTBETCTBEHHO.
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6.5.1.4 TpeboBaHuA kK aHanuay BO34eNCTBUIA ANa cnydainHoro cobbiTUA crieqyeT OCHOBbIBATb Ha OLEHKe
BEPOATHOCTW BO3HUKHOBEHUA cobbiTuA. CnydalHble cobbiTis, 0BblYHO paccMaTpuBaeMble ANA cTaTUUYeCcKnX
YCroBuW NpMMeHeHUs, BKMOYaloT yaap OT CTOMKHOBEHWS C opyguem Tpanosoro fnosa M najarowumu obb-
ekTamMu. [N guHamuyeckux yCcnoBui NpuMeHeHUa obblYHO paccMaTpuBaloTCa Takue criydaiHble cobbiTus,
KaK obpblB oOHOW WM HECKOMbKWUX SKOPHbLIX OTTSEXEK W YacTuuHas noteps nnasydecTu. Kpowme Toro, Ans
onpeferneHns aKkcrryaTtauvoHHOW HageXXHOCTW KOHCTPYKUUM B OUHaMUYeCcKUX YCroBUAX NpUMEeHeHus, cne-
OyeT paccMaTpuBaTbk BO3HUKHOBEHVE BO3OEWCTBUM NpU 3KCTpeMaribHbIX ABMEeHUAX (Takux, kak cobbITha ¢
BEPOSITHOCTBIO HACTYMNMEHWS paBHOM UNW MeHbLLeit, yem 1074).

6.5.1.5 BapnaHTbl BO3OEWCTBUIA COCTONAT U3 HArPy30K, KOTOPbIE paccMaTpUBatoT Mpu pacyeTe NpoYHOCTU
KOHCTPYKLUUM W npoLecca NpoeKkTupoBaHua. KoHKpeTHble criydau Harpysku dhopMUpYrOT MCXogHble AaHHble
4na NaTK atanos obLero npouecca NpoekTUpoBaHUa Tpybel cnedyrowm obpasom:

- NpOoeKTUpoBaHWe KOHUrypauuy nornepeyHoro cedeHuss (NokanbHblA pacyeT);

- MPOEKTUPOBaHUE KOHUIypauumn cucTembl (CTaTudecknii obLuni U NoKanbHbIA pacyerT);

- OUHaMWYEeCKWIA pacyeT U NpoeKTUpoBaHue;

- JeTanbHoe MNpoeKTUpOBaHWEe W pacdeT cpoka 3Kcnnyatauuu (OKoH4YaTerbHbIW NoKarnbHbIA pacyeT K
oLEeHKa cpoka aKcnnyaTtauum);

- MPOeKTUpOBaHWE MOPCKUX onepaLuii.

6.5.1.6 Bce aTtansl npoLecca NpoeKTUpOBaHUA BKMOUaOT 06LWWA MNK NokankHbIA (nonepeuHoe ceye-
HWe) pacyeT rnbkoli Tpybbl. [MaeHoW 3agadel obLlero aHanusa SenseTcs Npoeepka cobnogeHUs OCHOBHbIX
KpuTepues npoekTuposaHns (Taknx kak MBR, gonycTiMoe HaTaxeHWe 1 cTabunbHOCTs AUHaMUUECKUX rnepe-
MeLeHWA) 1 onpedeneHne KpUTUYECcKNX KoMBMHaUMn Harpy3ok. 3artemM BbINOMHAKT foKarnbHbIA pacyeT Ha-
rPY30K 4NA NogTBEPXOeHWS, YTo Takne obLire KpuTUYecKe KoMBUHaLUMK Harpy3oK He MpeBbIWLatoT KpuTepuu,
ycTaHoeneHHble B fOCT P 59309 u FOCT P 59306.

6.5.2 MNpoekTnpoBaHue KoHpUrypayum nornepevyHoro cevyeHus

PesyneTathl NpegBapuTensHOro riokansHoro pacdeta (UTobbl onpefenyTe gaBreHve paspbiBa, peak-
uuio Ha gaeneHue FAT, MBR, rmy6uHy norpyeHua Ana cMATWS, paspyllalollee HaTaXeHue, TepMuYeckue
CBOWCTBa, BEC B MOPCKOW BoAe, OTHOLUEHWEe HaTaKeHue — Bec U T.M.) NpegocTaBnaAT UHdopMauulo Ans
CpaBHeHWs ¢ NPoeKTHbIMK TpebosaHnAMU (rny6buHa Bodbl U NpoeKTHoe AaBneHWe) 1 BbiNonHeHWs npegsapu-
TernbHOro NpoeKTUPOBaHWA MonepevyHoro cedeHuda. Takoi npedsapuUTenbHbIA NPOEKT NoNepeyHoro cedeHns
MOXeT BbITb Janee U3MeHeH ¢ YUEeTOM pesyrbTaToB ocTarkHbIX 3TaroB npolecca npoekTuposaHud. B yact-
HOCTW, ANA rmyBoKoBOAHbLIX YCMOBUIA NPUMEHEHUS Ha HayanbHOM 3Tane npolecca NPoeKTUpPOoBaHUA MOXET
BbITh Heo6XoOMMbIM pacCMOTPEeHWE Harpy3oK, BO3HUKaOWUX NpU MOHTaxe.

6.5.3 NMpoekTupoBaHMne KOHpUrypauum cucteMbl

6.5.3.1 B ucxogHble gaHHble NS NpoeKTUpoBaHWUA BKMOUAKOT Harpysku, BO3HWKaoW e B cTaTUUYecKnx
ycrosusx. [bkasa Tpyba nogsepraeTca pacyeTy Npu Beex hyHKUWOHanNbHbIX HAarpyskax, Harpyskax oT Bo3gew-
CTBUA OKpyKatollel cpedbl U KOMBUHaUMAX cnydailHbIX Harpy3oK oT BHYTPeHHel cpefbl (QasneHue, TeMmnepa-
Typa, cocTas hnoraa) 1 okpyKarLlein cpegbl, onpegenedHelx fOCT P 59309 u TOCT P 59306.

6.5.3.2 MNpumepsbl criydaes Harpy3ok Ana obliero crtaTU4Yeckoro pacyeTa, KoTopble (hopMUPYIOT UCXoa-
Hble AaHHble AN\ 3TOro npoLuecca, BKIYaT TEPMUYECKUA aHanus, cryJyau Harpysku ona obparHoro Beirnba
(TonbKo ANA cTaTUYecKX BbIKUAHBIX TpYGONpPOBO4OR), Cry4au Harpys3ok ¢ y4eToM cTabunsHocTK nocne ycTa-
HOBKW Ha OHO (TONbKO ANS BbIKUOHBIX TpyOOnNpoBo4oB) Wunn criydan cTaTUieckon Harpysku oblien KoHdn-
rypauvu. B Tabnuue 8 nokasaH TUMOBOW MpumMep criydyas Harpy3ku gnsa obLiero cratuydeckoro pacuyeTa Ans
3TOro aTana npoekTupoBaHua. Ha 4aHHOM aTarne NpoeKkTUpoBaHNA pacyeT TpebyeTca TornbKo Ansa cTaTudecknx
ycnoBui npumeHeHusa rubkoro Tpybonpoeoda. PacyeT ona AMHaMUYeCKUX YCIOBUA NpUMeHeHUA rubkoro Tpy-
Bonpoeoda BhINonHAeTCA Ha aTane 4, nokasaHHoOM Ha pucyHke 19. B pacueT criyyaes HarpyxeHusa onsa cratu-
YecKux YyCroBuin npumMeHeHns rmbkoro Tpybonposoda credyeT BKMOYaTh BCE COOTBETCTBYIOWME UCTIbITaHWA,
cryJau Harpysku Npy MOoHTaXKe U aKcnnyarauuu.

Mpumepsbi

1 Crnyyall A — npoekmHoe OassfieHuUe, cpedHee HamseHue, u32ub 00 MakcUMasbHO oXudaemoil
uckpuseHHocmu.

2 Cnyyai B — omcymcmeue eHympeHHez0 ¢hrouda, HapyxHoe 2udpocmamuyeckoe dassieHue npu Mak-

cumarnsHol 21yOuHe 600bl, NoSpPeXOeHHaa HapyXHasa 06o104Ka.
3 Cnyyal C — MaKcuMallbHOe ocesoe cxamue.
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Tabnunuya 8 — Tunoeble criydaun Harpyzku gna obllero ctatM4eckoro pacqeTa

Criyuait OnucaHne [NpuMeHeHne
Harpyakm
A OBLwmin cTatMdeckuii pacqeT NpW NPOEKTHOM AaBneHun, SKCnnyaTauoHHOM BHYTPEHHEM DA
chnionge, cpegHeM CMeLLEHWN cyaHa, OTCYTCTBUW TeUYeHWA
B OBwmin cTatMdeckuii pacqeT Npy NPOEKTHOM AaBneHun, SKCnnyaTauoHHOM BHYTPEHHEM DA
contonge, 100-neTHell NnoBTOpPAEMOCTU NMHeHOro npubnwkatowero TedeHns, 100-neTHen
NOBTOPAEMOCTU CMELLEHUA CyOHa nod ManbiM YIom
C OBwmiA cTatdeckuid pacdeT Npy NPOEKTHOM AaBMeHnn, 3KCnnyaTayMoHHOM BHYTPEHHEM DA
cdonovge, 100-neTHel NoeTOpAeMoCTH yaansaowero TedeHns, 100-neTHel NoBTOpAEMOCTU
cMmelleHus cygHa nog 6onbLUmmM yrnom
D OBl cTatMYeckuidi pacHeT NpyU NPOEKTHOM AaBMneHun, SKCnnyaTauoHHOM BHYTPEHHEM DA
chnonge, 100-neTHel noeTOpAEMOCTM nonepedHoro TedeHuns, 100-neTHelh noBTOpREMO-
CTW NONEpPEeYHOro CMeLLeHUA cygHa
TepmMmudecknid aHanns SA, DA
F AHann3 ycToW4MBOCTW NOCHe YCTaHOBKW Ha gHO SA
AHanus obpatHoro Bbirnba SA

6.5.4 QuHamu4eckuil aHanus u NpoeKTUpoBaHue

6.5.4.1 Cniyyan Harpysku Ha 3TOM 3Tane OTHOCATCH TOMbKO K AUHaMWUECKUM YCINOBUSAM NMPpUMEHEHUS
paiisepa (unu coeguMHUTENbHOrO TPYBOMNpPOBOA4a) 1 BKMOYAKT BCE AUHAMUYECKME Harpysku ans obuwiero npo-
EeKTWpPOBaHUA cucTeMbl. TpyDbl CHOBa NoABEprakoT pacyeTy npu Bcex hyHKUMOHArbHbIX HAarpyskax, Harpyskax
OT BO3AEWCTBUSA OKpyKatoLwen cpedbl 1 KOMBUHUPOBAHHBIX CHyJaliHbIX Harpyskax, onpegensembiX BHYTPeH-
Hel 1 BHeLLHel cpedoi.

6.5.4.2 Bce crniydyan OQUHaMUYECKUX IKCMNyaTaunoHHbIX 1 CnydYalHbIX Harpysok 0BblYHO KOMBUHUPY T
BHYTPEHHWE cTaTVJeckue ¢ BHEeWHWMN JUHaMWUYECKUMIW HarpyskaMin oT BO3LEVCTBUA OKpyKatolwen cpedbl
(Takumu, Kak BorHa, TEYEHVE U OBUKEHWSA BEPXHEN YacTu paiaepa) 1 paccMaTpuBaroTCH Kak YacTb gMHaMU-
yeckoro aHanusa. CriegyeT npoaHann3vpoBaTh Criydaun Harpysku, 4ocTaTouHble ANS oxBaTa BCEro criekTpa
peakunii ¢ yyeTom ABVKEHWA U cun. AHanNU3 YyBCTBUTEMbHOCTU BbIMOMHAT ONA OLEHKU BIMAHUS U3MeHe-
HWU/A KNHOYEBLIX NapaMeTpoB, BKMo4Yasa BHYTPEHHWA doritona, obpacTtaHne MOpCKUMK opraHvaMamMu, nepnogsl
BOMHbI, BNUAHWe VIV 1 T. N. BapraHTbl cXxeM HarpyXeHusa onpegenaroTcs ocobeHHOCTAMU MECTHbIX YCIOBUWIA.

6.5.4.3 B Tabnuue 9 npegcTaBneHsl BapviaHTbl AMHAMWYECKMX CXEM Harpy>KeHus npwv rnpumMeHeHuu
FPSO/FPS. Kaxgyro U3 CXem Harpy:KeHus cnegyet npoaHanusnposaTe 4NA pasfvuyHbIX COYETaHUIA Harpysok
BO30eMCTBUA OKpy}KawLen cpedbl.

Tabnuya 9 — BapuaHTbl OMHaMUHECKMX CXeM HarpyxeHus npu npvmMmereHn FPSO/FPS

?g)?g:;:;' Pewum Harpyaku? TWUN Harpy3aKkun ¥ alﬁ%gﬁgﬁﬁﬁb Kp&g%)‘:”” OnucaHue
A HopwmaneHble yc- | ®yHKUMOHANBHBIE © 0,55 1,5 3kennyaTauvoHHble YCIoBUA
NoBWA  3KCNIya- | OT BO3ASWCTBUA OKpy- | ApmupoBanusa, obe- BHYTpeHHero cniovga, He-
Tauum Karolen cpeapl CreYmBatoLLEro cTol- noBpexdeHHan npudanbHas
KOCTb K A@BMEHNO CUCTEMa W YCMOBUA OKpyXa-
toweid cpeabl co 100-neTHei
MOBTOPAEMOCTbIO
0,67 — —
ApmupoBaHus, pa-
BoTatoLlero Ha pac-
TAXeHWe
B HopmanbHbie yc- | ®yHKUMOHaNbHbIE, OT 0,85 1,25 OtcytcTBHE BHYTPEHHEro
NOBUA  3KCNMya- | BO3QEWCTBUA  OKpY- cdnonga, ogHa nospexaeH-
Tauum Kawlel cpegbl W HaA AKOpHas OTTsKKa W ycro-
chyYaliHble BUA OKpyxalollel cpedbl co
100-neTHel NOBTOPAEMOCTBID
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OxoHyarHue mabnuusi 9

Cxema Ha- 5 Kputepui Kputepun
rpyKeHIA Pesxmm Harpyakm Twvn Harpyakm HaMDSHK GHIAID MBRE OnucaHwe
Cc AsapuiiHble yc- | OyHKUMOHaNbHbIE, OT 0,85 1,25 OtcytcTBUE BHYTPEHHEro
TNIOBUA 3KCMNya- | BO3OEWCTBUMA  OKpYy- cnovga, OBe nNOBpeXOEH-
Tayuu Kawowen cpedbl W HbIX AKOPHbIX OTTSKKM W yC-
cnyqaiHble TOBUWS OKPYKatoLLei cpedpl ¢

10-neTHel noBTOPAEMOCTBIO

a «HopmanbHbie» 1 «aBapuiiHbie» YCNOBWA IKCNNyaTauumn cnegyeT onpegenaTb Mo HOpMaTUBHBIM TpeboBaHWUAM.
b Kpureprem HanpsxeHUs SBNAETCA 4OMNYCTMMAR Harpyska B 3aBUCUMMOCTH OT HecyLLeil cCnocoBHOCTI KOHCTPYKLMM.
¢ Kputepuit MBR sensetcs koadpdpuyneHTom 3anaca npodHocty Ha MBR npu xpaHeHnn.

6.5.4.4 Tabnuua 10 cogepXXUT BapuaHTbl QUHAMUYECKMX CXEM HarpyXeHus AnNA couyeTaHWd dyHKuu-
OHarnbHbIX HarpysoK W HarpysoK BO3OEWCTBUI OKpY’KatoLew cpedbl B YCMNOBUSAX PErynsapHOro BOMHEHUS Npu
npumeHeHun FPSO/FPS. YkasaHHble cxeMbl Takke NpUMeHUMbl ANS YCMOBUA HeperynspHoro BOMHeHWs.
PexomeHgauwnu no Tunam aHanusa cMm. B 9.4.7.

Tabnuuya 10 — BapraHTbl AMHaMUHECKMX CXEM Harpy)eHWs Ons codeTaHuii hyHKLUMOHaNbHbIX Harpy3oK 1 Harpysok
BO3[ENCTBMIA OKpYXKaloLell cpedbl B YCNOBWAX PerynsapHOro BONHeHUs npu npyMeHeHn FPSO/FPS

CxeMbl HarpyeHus 2 P
n MNprbnwkeHne MNprbnwkeHne YaaneHue YoaneHue [NepecevyeHne [NepecevyeHne
apametp FPSO/FPS k FPSO/FPS k FPSO/FPS FPSO/FPS FPSO/FPS FPSO/FPS
OCHOBaHUWI OCHOBaHMI OT OCHOB&HWA OT OCHOBaHWA MIOCKOCTH Mo cKoCTy
pawaepa © panaepa paiiaepa ¢ pawsepa paisepa © pawsepa
my6uHa min MWL min MWL max MWL max MWL max MWL max MWL
Bogbl
BHyTpeHHee Pabouee Pabouee Pabouee Pabouee Pabouee Pabouee
OaeneHue
Ocagka cygHa | B rpyay B mpyay C 6annactom | C 6annactom | C 6annactom | C 6annactom
CwmelleHne Mpubnuxenve | MNpubnuxenue | Ypanewwe ot | YganeHue ot Mepeceyenne | MNepeceuyeHne
FPSO/FPS f K OCHOBaHWIO K OCHOBaHWI0 OCHOBaHWA OCHOBaHWA NMocKocTU NMocKocTU
paiizepa palisepa palisepa palisepa paiisepa palisepa
TeueHnue MoeTopse- MoBeTopse- MoeTopse- MoeTopse- MoeTopse- MoeTopse-
MOCTb OOWH MOCTb OfMH MOCTb OWH MOCTb OAVH MOCTb OAWH MOCTb OfWH
pas e 10 net paze 10 net paze 10 ner paze 10 net pas e 10 net pas B 10 net
Beicota pery- | min (noetops- | max (noetopsa- | min (MoBTopA- | max (moBTops- | min (noeTopa- | max (nosTops-
NApPHOI BOM- | eMOCTb OOWH eMOCTb OAWH eMOCTb OAWH eMOCTb OWH eMOCTb OfWH eMOCTb OfWH
Hbld pasz B8 100 net) | pas 8 100 net) | paz 8 100 net) | paz e 100 net) | pase 100 net) | paz e 100 net)

paiizepa.

3 B nepeveHb cryvyaeB Harpyaku OoMmkHb! GbiITh BKITKOYEHbI COOTBETCTBYOLME CMELLEeHUs cygHa.

b AHanoridHble BapnaHTbl BO3AECTBUS JOMKHbI BbiTh pa3paboTaHbl ANA crydaes Harpyaku B u C B Ta6nuue 9.

€ Mpubnuxarowmin cnydail MMeeT OKpYyXatoLyk cpedy 1 CMeLleHne, Op1eHTpoBaHHble BAOMNb NNOCKOCTU pal3epa
B HanpaeneHWn coeqUHeHNA Ha OHe MOpA.

d Ygansiowumii criyyail MeeT okpyKaloLylo Cpegy M CMeLLeHUe, OpMEeHTMPOBaHHbIe BOOMb MIIOCKOCTW paiidepa B
HanpaeneHuu oT COedVUHEHWA Ha OHe MOpS.

€ Monepe4Hblil cniyval UMeeT OKpYXatoLLyK cpedy W CMeLLEHWe , OPUEHTMPOBaHHbIE NepPNeHaUKYNAPHO NMOCKOCTH

f Cmelyenme cygHa BkMloY@eT QOMYCKM MOHTaXa. MicxopHbIl OTHOCMTCA K COCTOSIHUIO AKOPHOI CCTEMBI.
9 CooTBeTCTRYIOWME Neproabl pPerynApHeIX BOMH criedyeT BbiGypaTe, UToBbl 3adhVKCUpPOBaTE NMUKOBY peakuyio
paiizepa B Nnpefenax guanasoHa BO3MOXHbIX Nepyogo..

6.5.4.5 [Ins oueHKX NoTEHLMANbHOMo B3aUMHOO BIIUSHUS MEXY pasnnyHbIMU KOMAOHEHTAMW CUCTEMBI
crieqyeT paspaboTare COBOKYMHOCTb Crydaes Harpysok. PekoMeHgauunu no npobrnemam B3avMHOIo BAVSAHUA
npueeneHsl B 8.4.2. B cnyyae Harpy3ku Heobxogumo BKUYaTbk HOpMarbHble YCNOBUS aKcnnyatauum (yero-
BUA ogHorneTHeRd U 100-neTHe NOBTOPAEMOCTI) C COOTBETCTBYHOLLMMM YCIOBUAMK CNyYaiHbIX HArPY3oK.
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6.5.5 OeTanbHoe NpoeKTUpoBaHUe U pac4yeT cpoKa crnyX0bl

6.5.5.1 Ha aTom aTane NpoeKTUpOBaHUA NPOBEPST KOHEYHbIW NOoKanbHbIA aHanus criyyaes Harpysku
AnNA AMHaMUye cKUX YCroBUWid NpUMeHeHUs ¢ UCNonb3oBaHWEM Harpy3soK, KoTopble onpegeneHsl Bo BpeMs npea-
BapuTenbHoro obLero AnHaMmuyeckoro aHanvsa. [na scex nonoxeHuit Tpybel cnegyeT NpoBoAUTL MoKanbHbIN
aHanus, ¢ y4eToMm Harpysok, paccynTaHHbIX Mpu obLiem aHanuae Ons cOOTBETCTBYHOLLWX YCMOBUA Ha MpoTsKe-
HWW KU3HEHHOro Uukna Tpybbl (Taknx kak FAT, MOHTaX, HopMarbHble M aHOMarbHbIe YCIOBUA SKCnyaTtauunn).
Tunosble NpMMepLI CNy4Yaes Harpy3ky AN NokankHoro aHanua3a Ha 3TOM 3Tane NpoeKkTUPoBaHUA:

Mpumepsbi

1 Cny4yal A — npoekmHoe dasfieHue, MaKkcuMallbHoe eepxHee HamsXeHue nod delicmeueM wmopmMa ¢
10-remHell noemopseMocmeio, us2ué mpybbl 0o akcrnyamayuoHHoz2o MBR.

2 Cny4al B — omcymcmeue sHympeHHe20 daslieHU, MaKcUuMarnibHoOe eepxHee HamsiKeHue nod deicme u-
emM 80J1HbI co 100-nemHell nosmopsiemMocmsbto, usz2ubé mpy6bi 00 akcrayamauuoHHoz2o0 MBR.

3 Cayyval C — MUHUMasIbHOE MPoeKMHoe dasieHue, MakCUManbHOE 0Cegoe cxamue.

6.5.5.2 PacueTbl cpoka akcnnyartayuu rubkoro Tpybonpoeoaa BbINOMHAKT ¢ yYeToM AeCTPYKUMK Nonn-
Mepa, Koppo3uy METaNMTUYECKMX CNOEB M YCTarNoCTHOIO aHanusa. PacyeT conpoTUBMEHUS YCTanocTy BbINof-
HAIOT 3a UCKIMIOUEHVEM CIMyYaer, Korga HanpskeHus B crnoe, obecneyvBatolleM CTOMKOCTb K AaBMNEHWIO U pa-
BoTatowem Ha pacTsakeHue (Tpyba MHOrocnolMHon cTpPyKTYphl Be3 CBA3YHOLWNUX CMOoeB) U apMUPYHLWEM Kopae
(Tpy6a MHOroCMOMHON CTPYKTYPbLI CO CBASYOLUMK CHOSMIA), HUKe Npenena BelHOCMNMBOCTU ANs BCEX CryJyaes
HarpyxeHus. MNpy ycTanocTHOM aHanuae Tpyba paccMaTpusBaeTcs npy Bcex KOMBUHALUAX YCTanoCTHbIX Ha-
TPY30K, onpefeneHHbIX B MCXOAHbIX OaHHbIX ANs npoekTuposaHus. KombuHauun onpedensitoTcs BHYTPEHHEN
cpenou U yctanocTHoi (06bIYHO COCTOAHME MOPSA) KOMIMOHEHTOM BHELUHEW OKpYKatoLleil cpenoi.

6.5.5.3 CnegyeT npegycmoTpeTb, YTobbl BbibpaHHbIe 3HaYeHWss COCTOAHUS MOpSA NMpeacTaenanu gua-
rpammy pasbpoca gaHHbIX O BOMHAaX AN AaHHOK obnactu.

6.5.6 NMpoeKTupoBaHue yKnagkun

6.5.6.1 Ha atom aTtane npouecca NpoekTUpoBaHUS BbINOMNHAETCA aHanus rmbkoi Tpybel ONs NpoBepKu
BO3MOXHOCTU TEXHMYECKOV peanusayuy npegnaraemoro Metoga yknagku. [pu paccMoTpeHun BO3OeNCcTBUIA
criegyeT yuuTbiBaTb BCE COOTBETCTBYHOLWME YHKLUMOHaMNbHbIE Harpyaky, Harpysky oT BO3LENCTBUS OKpYKato-
Lieli cpegbl U crydYaliiHble HarpysKu, CBA3aHHbLIE C METOAOM YKNagKu, CyAHOM, BPEMEHEM roga v UcTbITaTenb-
HbIM daereHvem. B Tabnuue 11 nprBeneHbl BosgericTBUA Npn yknagke rubkoro Tpy6onposoaa.

Tabnwuya 11 — BozgelicTenA npu yknagke rubkoro Tpybonposoga

Cnyyamu
HarpyakiA OnucaHne
A Cratnyeckuii aHanus: AaeneHne rugpaenuyeckoro UcnblTaHuA
B2 Cratnyeckuii aHanus: ycrnoBns YKNagky ¢ BHYTPEeHHUM chriongom, MakcumarnbHas CKopocTe TeYeHUA Npu
yKnadke, CMelleHne cygHa
ca OdvHamndecknin aHanns: YCnoBuA YKnagku ¢ BHYTPEHHUM rongom, MakciMarnbHas CKOpPOoCTh TeYMEeHUA W
3KCTpemanbHasA BbiCOTa BOMHbI MpKY YKNagke, SKBMBaneHTHOe CMelleHne cyaHa
pa OvHamndecknin aHanus: gaeneHve rMapaBnMYeckoro WCNbiTaHWA, MakcuManbHas CKOPOCTb TEYEHWA W
3KCTpeManbHasA BbiCOTa BOMHbI NpUW yKNagke, cMellleHne cyaHa
E Cratndecknii aHanns: yrmybneHre gHa nocne MoHTaxa
3 OBbIMHO BLINONHASTCA AR HECKOMNbKWMX HanpaBsreHWii BO3AENCTBWNA Harpyskm, Takmnx kak 0°, 45°, 90°, 135° n 180°.

6.5.6.2 CnegyeT npegycMoTpeTh, UTobbl BO3OENCTBUA 4N pai3epHbIX CUCTEM OXBaTbiBanu BCe aTarbl
npoLecca MoHTaxa. B cnyJyae BOMHOBOrO BO34E/CTBUS BbIMOMHSAIOT pacyeT NycToW CEKUUA paridepa oT Moay-
nel nnaBy4YyecTy 40 COequHeHUs ¢ rnoasodHbeiM obopygosaHnemM. MoHTaX paiaepa ¢ BHYTPeHHUM hriongom
COIMACcOBbLIBAOT C 3aKa34MKOM U OMPEnEensoT B UCXOOHbIX SaHHbBIX ONA MPOeKTUpoBaHUA. [na HopManbHbIX
W 3KCTpeMarnbHbIX YCMOBWA OKpyXatoLwei cpensl AonyckaeTca npomMeika rubkux TpyGonpoBogoB MOPCKOA
BOAOW, eCnyv 3TO AOMycKaeT MaTepuan BHYTPEHHEro crnos.

6.5.6.3 BapvaHTbl NoKanbHeIX BO3OSNCTBWIA NpKU yKnagke crienyeT BbibupaTb HA OCHOBE pe3yrbraTos
obwero aHanusa. B tabnuue 12 nokasaHbl NpUMepbl NoKanbHbIX HarpysoKk npu yknagke. PesynsraTel 3TO-
ro aHanusa HeoGXoOMMO CpaBHWBaTb C KPUTEPUAMMK NMPOeKTUpoBaHUA, onpedeneHHsiMu FOCT P 59309 u
FOCT P 59306 gna ycnoeuiA MoHTaXKa. TakKke crnenyeT rpoaHanusnpoeaTe AOMOMHUTENbHBIE KPUTEPUKA Ha
paspyllarLlee CMATUE K OBanbHOCTb, NpuBeaeHHble B 6.4.1.8 n 6.4.2.
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Tabnuuya 12 — MNpumep NokanbHbIX Harpy3oK Npu yknagke

Criyuan OnucaHue
Harpyakm
A [asneHve rugpaBnMYeckoro WCNbITaHWA Ha MecTe, MakCuMarnbHOEe BepxHee HaTsSKeHUe B YCMOBWAX M-
OpaBnn4yecKkoro UcnbiTaHua
B Ycnoewsa yknagku ¢ BHYTPeHHVM hriougoM, MakcuManbHoe BepxHee HaTsKeHWe Ans YCNOBWIA YKNagku,

MBR gns ycnosuid yknagxm

cab MakcumaneHoe BepXHee HaTAXeHWe, MakCMManbHoe pajlanbHoe CXaThe oT CTUHrepa 1N yc*rpoﬁcrs Ha-
TAXKEHWA

B3t MakcrmaneHoe BepxHee HaTAXeHWe, MMHUManeHOe paglanbHoe CXaTke oT CTUHrepa

3 Cnyyau Harpysku C 1 D ncnonbayloTcA Ans NpoBepky ABYX KPUTMHECKWUX Harpysok Ans BepTUKanbHOro MoHTaxa
C YCTPOWCTBAMM HaTAKEHWA.

b MpoBepka BO3MOXHOCTH CMATUS Kapkaca.

€ MNpoBepka npockanb3biBaHUA TPybbl M3-3a HEOOCTATOUHOMO TPEHUA MeXOY Hapy#HOW 0BOoMouKol 1 HapyXHbIM
apMUpYIOLLMM croeM Ha pacTaXeHue (Tonbko AnA Tpy6 MHorocrnoviHoi cTpykTyphl 6e3 cBA3YOWKX CroeR).

7 MaTepuanbl

7.1 O6wume cBegeHnnA

Pasgen 7 pononHaeT TpeboBanua k MaTepuanam, npueegeHHole B [OCT P 59306 v MOCT P 59309,
v gaet obuwue pekomeHdauuK no Bolbopy MaTepuanoe ¢ yYeToOM YCroBUiA NpumeHeHus rubkmx Tpy6. Onpe-
geneHbl 0bbIYHO KcNonb3yeMble MaTepuansl MMbkux Tpyb M NpuBeLeHbl UX 3KCNMNyaTauWUoHHbIE XapakTepu-
CTWKW. PaccMmaTpvBatoTcs ansTepHaTUBHBIE MaTepuansl, BKoYas KOMMo3uTHble. [JaHbl pekomergauun no
COBMECTUMOCTW C donioMaamMyM U UCTIbITaHWAM Ha YCTOWUMBOCTL K CTAPEHUIO MOMMMEpPHbBIX/3MacTOMEPHbBIX U
CTanbHbIX MaTepyarnoe.

7.2 MaTepuanbl ona Tpyobl MHOrOCNOWHOW CTPYKTYpPbI 63 CBA3YHLWUX CroeB

7.2.1 O6Wwmre xapakKTepUCcTUKU

7.2.1.1 BO3MOXHOCTb NPMYMEHeHUA MaTtepuanos onpegenseTca HeCKoNbKUMK hakTopamm, BKMoYas co-
CTaB TpaHcnopTupyemMoro drwouga, TeMnepaTtypy, AasneHne U U3MEHEeHWe NapameTpoB B NpoLuecce 3KCnny-
arauuu.

7.2.1.2 Matepuanbl U UX CBOWCTBA paccMaTpUBatoT C YYETOM BO3MOXKHBIX PEXIMMOB paspyLleHns, YTobbl
onpenenuTs knyeesle TpeboBaHua kK Matepuany Kaxgoro cnos Tpy6ebl.

7.2.2 TepmonnacTU4Hble NONMMEpPHbIE MaTepuarbl

7.2.2.1 B Tabnuue 13 npuveedeHbl TEpMONMacTUYHbIE MONMUMEpPHBIE MaTepuansbl, Kak npasuno, UCronb-
ayeMble B rubkux Tpybax MHOroCcnonHon cTpyKTypbl 6e3 ceasyowmx cnoes. [na HapykHoW 06ono4vku B criy-
yae BLICOKOW Temnepatypbl UM QUHAMWUUYECKMX YCroBUiA npumeHsoT PA-11.

Tabnuuya 13— Tvnosble nonMMepHble MaTepuansl Ansa rnbkux Tpy6 MHOrocnoWHoN CTPYKTYpbl Be3 CBA3YIOLWLKX CMOeB

Cnon Twun maTepuwana 2
BHyTpeHHAA obonodyka, paboratowas nog AaeneHnem HDPE, XLPE, PA-11, PVDF
[MpomesxyTouHble 0Bonoqkm HDPE, XLPE, PA-11, PVDF
HapyxHas obonouka HDPE, PA-11
W3onsaums b PP, PVC, PU
@ Bmecto HDPE ponyckaeTcs ucnoneszosate MDPE.
b B kauecTBe M30NALMM UCNONB3YIOT TBEPAbIi MaTepuarn, NeHy WM CUHTETUYECKYIO NEHY.

XLPE, cneunansHasa mapka PE, nonyyeHa nytem obpasoBaHns NepekpecTHeIX CBA3EN 4NA yrnyJlleHns
XapaktepucTnk basoeoro matepuana. ObpasoBaHve NepeKkpecTHbIX CBA3EN MOXKET BbiTb obecneyeHo pasnuy-
HbIMW (hbUPMEHHBIMU MeToAamu. [pogyKThl, NOMyJYeHHbIE TakMMKU MeEToAaMU, SOMKHEI ObITb kKBaNUdULKMPOBa-
Hbl M3roToBUTENAMU MMBKKNX TPYE Nepeq ucnons3oBaHnemM B NnpoussogacTae rmbkux Tpyo.
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PVDF npegctaenser coboii TepMonnacTUYHbIA MaTepran ¢ 4OCTaToYHO BbICOKMM Mogymnem ro cpas-
HeHuto ¢ HDPE 1 nnactuduumpoeaHHeiM PA-11. Kpome Toro, ero anacTUYHOCTb 3HAUUTENBHO HUXKE, YeM VY
PA-11. CyllecTBYyeT HECKOIBKO MyTel NoBbIlWeHUs rMbKoCcT U 3NacTUYHOCTU, Taknx Kak gobasneHue nnacTtu-
cukaTtopa, gobasneHue moguchukaTopa nonvMmepusauuu, gobaenexne cononumepa PVDF, ncnonb3osaHue
cononvmepa unn koMbuHauusa sTux cnoco6os. MNpy NnpoekTrpoBaHuu TPybbl HEOBXOQUMO YUNTLIBATEL NNACTU-
dukaumro, noTepy nnactudrkatopa v CHUKeHKe rubkocTy.

7.2.2.2 B Tabnuue 14 npueegeHbl pekoMeHgaumm rno seibopy nonvMmepos Ans UCnonb3osaHna B rmbKmnx
Tpybax Ha ocHoBe 20-meTHero cpoka akcnnyaTauuun. Jns getansHoro npoekTuposaHus Heobxoguma anpo-
BupoBaHHaa Modenb cTapeHus, nogTeeparowas TpeboBaHWA K CPOKY SKCnnyaTauumn nonMMepa cornacHo
FOCT P 53309.

Tabnuya 14 — PekomeHgauwu no Beibopy nonvMepoB ANA Wcnonb3oBaHua B rmbkux Tpybax Ha ocHoee 20-neTHero
CpoKa 3Kcnnyarauuu

MonMMED HL MuHUManNsEHan MakcumarneHaa Mpenens!
P OencTeyOLLan pabo4an 0DBOOHEHHOCTH?, KommeHTapum
Matepuan k! -
Temnepatypa®, °C | Temnepatypa?, °C %

HDPE =50 +60 ot 0 go 100 Bbicokan npoyYHocTb Ha pacTsxeHve U yoap-
Has BA3KOCTb NP HU3KUX TeMnepaTypax

XLPE -50 +90 ot 0 go 100 MoxeT wcnonb3osatbCA NpW BbICOKOW CTe-
neHn obeogHeHHocTn. MakcumanbHas Tem-
nepatypa saeucut oT paboyero faeneHus,
CO CHWXEeHWeM TemnepaTypbl 4N\ AaBNeHWA
Bbiwe 13,8 MMa

PA-11 -20 —_ 0] —

=20 ot 0 go 100

PVDF -20 +130 ot 0 go 100 Matepwnan moxeT 6bITb YyBCTBUTENEH K pac-
NPOCTPaHeHW TPeLWMH B 3aBUCMMOCTU OT
vcxogHoro pasvepa gediekta v YpoBHA Ha-
NPSKEHUR

8 [laHHas Tabrmua nokasbiBaeT Tonbko obuwve npedenbl U He sABNAeTcA obAsaTenbHOW ONA KOHKPETHbIX ycro-
BWIA NpuMeHeHUs. [uanasoHsl TemMnepaTyp ANA KaX4oro Marepuana Takke 3aBUCAT OT cocTaBa TPaHCMopTUPYeMbIX
dnovgoe. Hanpumep, makcumansHas Temnepatypa gnsa PA-11 sHaunTenbHo Hike npw obBogHeHHocTW. Takxe Bonee
BbICOKVE TeMMNepaTypbl BO3MOXHbI ANA MHOMMX NONMMepoB, ecrni HeobXoauMbI CPOK 3KkcnnyaTauuy meHswe 20 neT,
MOCKOMbKY BbICOKWE TeMnepaTypbl 0BbIYHO YCKOPAKT Mpolecchl cTapeHna. 3To nonoxeHwe OeiicTBYeT He ONA BCex
NonvMepHbIX MaTepuanoB, W XapaKTepucTUKW CTapeHWs cnefdyeT OCHOBbIBaTb Ha AaHHbIX uchbiTaHuii. C cornacus
nocTaBLUMKa CKaqky TemnepaTypbl Bbile YCTaHOBMEHHbIX MaKCUMarbHbIX 3Ha4eHWin Takke MoryT 6biTb 4ONYCTKMbI Ha
OTHOCUTENBLHO KOPOTKOE BPEMS.

7.2.2.3 B tabnvue 15 npueeneHbl XxapakTepUCTUKK COBMECTUMOCTI MONMMMEPHBIX MaTepuanos rmbkmx
TpybonpoBOAOB C TpaHcrnopTupyeMbiMu dntongam. COBMECTUMOCTb MaTepuana ¢ TpaHCcrnopTupyembiM
donrongom Takke 3aBUCUT OT TEMNepPaTyphbl.

Tabnuuya 15— TunoBble xapakTepPUCTMKM COBMECTMMOCTU C crilougamm 1 BCyYuBaHus OnA NONMMEepHbIX Matepi-
anoe rubKux TepMonnacTUUHbIX Tpyo

MNonMmMepHLIA

b, c
Marepwan Xapalcrepn CTWEM BCNY4YMBaHWA

OBliMe XapakTepucTUKN COBMECTUMOCTH @

HDPE Bbicokas gvHamuka cTapeHWs W YCTOMMMBOCTB K KWCroTam,
MOpCKOW Boge W HedTw.

Cnabas cToMKOCTb K aMUHaM W YYBCTBUTENBHOCTb K OKUCMEHWIO.
BocnpuvmunBocTb K pacTpeckvBaHWO Mog Bo3gelicTBMEM
OKpyXaloLleit cpebl (cpena BKMOYaEeT CnUpThl W XKWOKWe yrie-

BOQOpPOAbI )

Bbicokas CTOMKOCTb K BCMyUMBaHWIO
TONbKO MPK HU3KKMX 3HAYEHUSX TeM-
nepaTypbl M AaBMeHUA
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OxoHyarHue mabnuusl 15

[MNonmmepHii
matepuan

O6LLMe XapakTepUcTWKA COBMECTUMOCTH 2

XapakTepncTuki BenyuneaHua b ©

XLPE

Bbicokad OMHaMuKa CTapeHWs M YCTOMYMBOCTL K MOPCKO Boge,
cnabbim KMCNoTaM (YacTo B 3aBMCMMOCTH OT KOHLEHTpaLWW 1 J03K-
poBKM) U MNacToBoMy dnoMaY € BbICOKOW CTENEHbK 06BOOHEHUA.

Cnabas cTOMKOCTb K aMUHaM 1 KOHLEHTPUPOBaHHBIM KUCcIoTam
(4acTo B 3aBUCHMMOCTU OT KOHLEHTpaUun 1 OO3WPOBKM) U YyB-
CTBUTEMNbHOCTb K OKUCTEHWIO.

B meHbweit cteneHn, yem HDPE, 4yBCTBUTENMBHOCTD K pac-
TPecKWBaHUIO Noj Bo3OelCTBUEM OKpy:Katolel cpefsl (cpeda
BKMKOMAET CAUPTLI W KWOKWe yrneeonoponbl)

Bonee Bbicokas CTOWKOCTb K BCNy4W-
BaHuo, Yem HDPE, ¢ nonoxutene-
HbIMKW pesynsTaTaMu, NonyYeHHbIMK
npw npesbiweHnn 20,68 MlMa

neo °C

PA-11

Bbicokas gvHamyKa cTapeHWsa U YCTOMMMBOCTD K ChIpoi HedTw.
Bbicokana cTOWKOCTb K pacTpeckMBaHWIO Mog BO34elCTBUEM
OKpy>KatoLLeil cpeqpl

OrpaHuyeHHas CTOMKOCTb K KMCMoTam Mpy BbICOKOK Temnepa-
Type; orpaHuyveHHan CToiKocTb Kk Bpommudam.

Cnabas CcTOWKOCTb K BbICOKMM TemnepaTypam B NpUCyTCTBUK
HKUOKoW BOabI

Bbicokas cTOWKOCTb K BCMyUYMBaHUIO
fo 68,95 MlMa n 100 °C

OrpaHnveHHas CcToOWKOCTb K Boge,
Jaxe B HesHauuTenbHbIX Konude-
cteax. CTOMKOCTb CHWKaeTca co
cHwkeHvem pH. Cpok skcnnyataymm
C y4eTom Temnepatypbl cMm. B 7.5.3.5

PVDF

Bbicokoe conpoTUBNeHWe CTapeHuio U K pacTpecKnBaHuio nog
BO3[ENCTBMEM OKpYKaloLwei cpedbl.

CoemecTMOcTb ¢ GonbLUMHCTEOM JOBbIBaeMbIX UMK HarHeTae-
MbIX B CKBaXKIHY cprrovaoB Npy BbICOKUX TeMMepaTypax, BKIo-
YasA CnWpThI, KUCMOThI, XMOPUCTbIE pacTBOpUTENH, anvdaTuye-
CKVe 1 apoMaTUYeckre YIMeBogopoabl 1 Chipyto HedpThb.

Huskana cTOMKOCTb K BbICOKOKOHLEHTPUPOBaHHbLIM aMUHaMm,
KOHLIEHTPUPOBaHHBIM CePHbIM W @30THBIM KUCMoTam W rgpo-
OKWCK HaTpuA (pekomeHgyeTca pH < 8,5).

Bbicokan cTOWMKOCTb K BCMYy4MBaHMIO
po 68,95 MlMa n 130 °C

2 aroToBUTENIO CNedyeT BepUcMLMPOBaTL MPYMEHMOCTL MaTepriana B KOHKPETHbIX YCIOBUAX.

b XapaKTepucTukI BCy4MBAHWS 3aBUCAT OT TpaHCMopTUpyemMoro drionaa, 4aBneHus, ckopocTi cBpoca AaBneHus, Tem-
nepatypel, Mapku Marepuana. ObbluHo Bonee HWU3KOe JaBneHWe fonyckaeT Gonee BbicoKWe TeMMNepaTypbl M HaobGopoT.

¢ MpencTaBneHHble 3HaYeHUA ABNAKTCA CCbINOYHBIMU. PeanbHble 3Ha4eHNA HeobXxoquMo NoATEEpPKAaTh UCTIBITAHUAMM.

7.2.2.4 Bo3gencTBKe rasa

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

7.2.2.4.1 a3 B TpaHcnopTMpyeMbIX hnoungax senseTcs BaXHeWWwnm daktopom npu eeibope matepu-
anoB A8 nonuMepHbix crnoei. OcHoBHbIE Npobrnemel CBA3aHbl CO CTOMKOCTLIO K BCMyUYUBAHWUIO U NPOHULae-
MOCTbH MaTepuana BHyTpeHHuX crnoes rubkor Tpy6el. B Tabnuue 15 npuBeneHbl TUNOBbLIE XapaKTepUCTUKK
CTOMKOCTU K BCMyUYMBaHUIO ANS MONVUMEPHbLIX MaTepUarnoB BHYTPEHHUX crioei, paboTarolux nog JaBfeHueM.

7.2.2.4.2 NHTEHCMBHOCTb NMPOHNUKHOBEHWSA rasa 3aBMCUT OT MHOMMX chakTopoBs (cm. 9.2.2), Npun 3TOM yuK-
ThIBAKOT COCTaB TPaHCMopTUpyemoro crouga.

7.2.3 MeTtannu4yeckne Mmatepuanbl

7.2.3.1 Obwme ceegeHns

TpeboBaHus K cBoiicTBaM MeTannudeckux martepuanos — no FOCT P 59309. 311 ceolicTea cnegyet
cpaBHMBaTh C TpeboBaHWAMKW ONS K&KO0ro KOHKPETHOro crydas NpUMeHEeHWs, C YUETOM KPUTUUECKNX pexu-
MOB PaspyLUeHWS.

7.2.3.2 Kapkac

7.2.3.2.1 lna kapkacHoro crnos obbI4HO MCMNONb3YHT cneayrLme matepuanb:

a) yrnepogucTyro cTans;

b) deppuTHytO Hepxaeerwyro cTanb (AlS| 409 n AISI 430);

C) aycTeHUTHYIO Hepxasetowyto cTanb (AISI 304, AlSI 304L, AISI 316 n AlSI 316L);

d) BbiCOKOMNErMpoBaHHY Hepasetolwyto ctanb (Duplex UNS $31803);

€) cnnasbl Ha HMKeneBo ocHoBe (Hanpumep, N08825).

7.2.3.2.2 Beibop MaTepuana Ans Kapkaca 3aBuMCUT OT cocTaea BHYTPeHHero cnonga v npegnonarae-
MbIX YCMOBUIA MCMOMNb30BaHNA rMbKoR TpyObl.
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7.2.3.2.3 Matepunan ans kapkaca BblbMpatoT ¢ yd4eTomMm TpaHcrnopTupyemoro conouga (yrnepogucras
cTanb WCMonb3yeTcs ANS HEKOPPO3MOHHOW OKpyKalolel Cpedbl, a8 BbICOKOMErMpoBaHHas HepKaBerllas
cTanb — B BbICOKOKOPPO3MOHHBIX YCMOBUAX aKcnnyatauyuu). Kak npasuno, NPUMEHSIOT ayCTEHUTHBIE CTanu
304L v 316L. Beicokoe copepkaHue monubaeHa (o1 2,7 % go 3,0 % no macce) MoxeT ObITb NpUMeHeHo Ans
matepuana AlSI 316L ¢ uenbsto ynyyweHUs NpoTUBOKOPPO3NOHHLIX CBOWNCTB.

7.2.3.2.4 lpu Bbibope Matepuana ns Kapkaca OCHOBHbIMKW paccMmaTpueaeMbiMU NapamMeTpamm Ssns-
toTcA TemnepaTypa drounga, cogepxadue CO,, H,S, xnopugos v kucnopoaa. [lpyrve napameTpsbl, KOTOpbie
crieqyeT paccMOTpeTh, 3T0 pH, cogepskaHue BoAbl, cBOGOOHON cepbl M PTYTH BO BHYTPeHHeM dntouge. Mate-
pyan Kapkaca, sKkcrnnyaTupyeMbli B YCIOBUSX KUCMOW cpenbl, AormkeH bbiTh yCTOMUMB K Bo3geicTeno HIC u
SSC B cooTtBeTcTBUU ¢ TOCT P 53679.

7.2.3.2.5 Ecnn TpaHcnopTUpyemMblii doriiong HackIWEH KMCopogoMm (Bo3gyxXom) (Hanpumep, npu HarHe-
TaHWK MOPCKOW BoAbl) U HEOBXOOUM Kapkac, JOMyCKaeTCsl pacCMOTPETb BO3MOXKHOCTb UCMONMb3OBaHWUA 4NA
KapKaca HeMeTanmMyecknx marepuanos (Hanpumep, NornvMMepoB, KOMMNO3UTHBIX Matepuanos). OgHako He-
obxoavmo NpeaycMoTPeTh Banugauuno HeonpoboBaHHOW TEXHOMNOMW MPOBEAEHWEM UCTbITAHWUIA.

7.2.3.2.6 lNMpuMeHseMblid bnroug ans rmgpaBnuyeckoro UCMbITaHUA He OOMKeH BIMSATbL Ha CBOWCTBA
Matepuana kapkaca rubkoi Tpy6bl. [nsa kapkaca 13 yrnepoavcToi cTanu cnegyeT yganuTb U3 Bo4bl, UCMOMb-
3yeMoi Ona ruapaBnUYECcKOro UCMbITaHUA, PacTBOPEHHBIV KUCropog, AaKe U3 NUTbeBoi Bogbl. Kpome Toro,
MOXeT ObITb HEOBXOAUMBIM paccMOTpeHWE Ucronb3oBaHus Broumga v, Ana ocobeHHO arpeccuBHON cpeal,
UHMIMBMTOpa KOPPO3UK.

7.2.3.3 Apmupytowme crnou, obecneunsaroline CTOMKOCTL K AaBrneHuio 1 paboTatowue Ha pacTsKeHue.,

7.2.3.3.1 TunoBbiM MaTtepuanom, UCMoMb3yeMbIM NS apMUPYLWKMX crioes, obecnedmBarolwmx CToW-
KOCTb K AaBneHuto 1 paboTarlwmux Ha pacTseKeHWe, ABNSETCA YrNepogucTas cTanb ¢ CogepkaHuem yrnepoaa
B 3aBWUCUMOCTU OT MPOEKTHbIX TpebosaHuit. CTanb ¢ BLICOKMM COgepKaHWEM yrrepoaa UCMonb3ykoT TaMm, rae
HeobxogyMa BbICOKas NMPOYHOCTb U MO3BONAOT YCIOBUS OKpyKatowel cpedbl. Ona akcnnyatauyuu B KUCHow
cpefe cTanb Takke MOXET noasepratbcs TepmoobpaboTke (3akaneHHas U oTNyLUEeHHas cTanb).

7.2.3.3.2 XMMUYeCKUn cocTas CTanbHbIX MaTtepranos 4ns apMmuposaHnd, obecneunBarolLlero CTOMKOCTb
K OaBneHuio U paboTarolero Ha pacTsKeHue, criegyeT paccMaTpuBaTth ANS NOOTBEPKAEHUSA NMPUrO4HOCTU
K KOHKPETHbIM YCMOBUAM MPUMEHEHWA. B TEXHWUYECKUX YCIOBUAX W3rOTOBUTENA MaTepuana Heobxogumo
onpenensTb NpefensHoe CoAepKaHne KOMMOHEHTOB W pasnnums MexXay npUuMeHeHWeM B HEKWUCION U KUCTOW
cpepax. [Ans HEKOTOpbIX YCMOBUIA NMPMMEHEHUA CredyeT TakKe paccMatpueaTb MUHUMU3ALWKD COAEPKaHUSA
MapraHua 1 BeinonHeHue ob6paboTky Nnasku Kansyuem.

7.2.3.3.3 CpapneaeMoCTb NPOBOSIOKM OMNpenensitoT NpoBegeHuemM MCMbITaHWi ¢ onpegeneHnemM 1 go-
KyMeHTarnbHbIM ohopMreHEM MPUEMOUHBLIX KpUTepUes. B criyyasx, ecrniv nocne cBapku He BbIMOMHAETCH
TepmoobpaboTka, ONA OLEHKM CBapUBAEMOCTW MaTepuarna yKkasblBarT MakCUMarbHOe SKBMWBANEHTHOE Co-
nepxaHue yrnepoaa. MakcumaneHblil yrnepoaHbld skeusaneHT CE, BbipaXeHHbI B MaccoBbIX MPOLEHTaX,
onpenensoT Mo YPaBHEHWIO (MU aHaNMOrMYHBIM)
Mn (Cr+Mo+V) (Cu+ Ni)

CE=C+—+
6 5 15

(1M

7.2.4 KoHueBble PUTUHIU

7.2.4.1 [Ina nepBUYHbIX METaNNMYECKMX KOMMOHEHTOB KOHUEBbLIX (OUTWHIOB, KaK NpasBuno, UCromnbay-
eTca ctanb AlISI 4130 unu nernpoeaHHas Hepxaeewowas cranb (Duplex unu 6Mo). Ha KoHUeBbIX hUTUHrax
0bbIYHO MCMOMNbL3YOTCA CrenyLUe KOPPOIUOHHO-CTOWKUE NMOKPBITUS:

a) aNeKkTponUTUYECKoe HUKENMPOoBaHWe, TONWMHOW He MeHee 75 MKM;

b) Hannasku U3 HUKenb-xpomosoro crinaea Inconel 625 (UNS Ne 06625), TonwmHol He meHee 3 MM;

C) CUCTEMBI SMOKCUOHBIX MOKPBITUI;

d) cdbTopnonnMepHbie NOKPbITUSA.

7.2.4.2 Boibop matepuana u npoTUBOKOPPO3NOHHOIO MOKPLITUA NS KOHUEBbIX (PUTUHIOB 3aBUCKT OT
YCIMOBWIA NMPUMEHEHUS, B YACTHOCTU, OT YCMNOBUWIA BHYTPEHHEW U BHeLWHel cpedbl. CnegyeT npenycMoTpeTh,
yToBbI MaTepuanbl K MNOKPLITUA KOHUEBLIX (DUTUHIOB cooTBeTcTBoBanu Tpebosannam MOCT P 593089.

7.3 MaTepuanbi ansa Tpy6bl MHOTOCNOMHOW CTPYKTYPbI CO CBA3YHLUMMW CNOAMU

7.3.1 O6wune cBegeHnnA

7.3.1.1 B 7.3 B 0bwux cnyyaax onpegeneHsl Matepuanbl, Kak npaeuno, ncrnonb3yemMele B Npou3BoacTee
rMMBK1X TPpY6 MHOrOCHOWHON CTPYKTYPb! CO CBA3YHOLMMK CMOAMM, U 3KCTMyaTauVMOHHEIE XapakTepUCTMKL 3TUX
MaTepuanoes, TakMe Kak guanas3oHsl 4oMyCTUMbIX TEMMAEPATYP M COBMECTMMOCTbL C chrirougamun. SnactToMepHble
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Martepuans! MOeHTUULMPYHOTCH Yepes MX NepPBUYHbINA aNacTOMepHbId KOMAOHeHT, Hanpumep NBR. INpu atom
onpenenseTcs TONbKO NEPBUYHbBINA KOMMOHEHT, W K&XX4as KOMMaHWs UCToNb3YeT hypMeHHbIe coCTaBbl UW CMe-
CU, pelenTypa KoTopbiXx 0BbIYHO He NepegaeTcs APYTMM CTOPOHaM.

7.3.1.2 TpuBeAeHHbIE ANS pasfUYHbIX MaTepuarnos XapaKTepyCTUKA MOTYT HE COOTBETCTBOBATL 3a4aHHbIM
YCIOBUSAM NMPUMEHEHWUS, MOCKOMbKY NMPYMEHUMOCTb KOHKPETHOTO MaTtepvana onpedensaeTcs HECKONbKUMUN dhak-
TopaMu, BKMKOYas COCTaB TpaHcmnopTMpyemore drrouga, Temneparypy, AaBneHue, cocTaB CMECHM U USMEHEHUE
napameTpoB Ha NPOTSKEHUN cpoka akernyaTtauun no FOCT P 59306. MNMoaToMmy 3aKkasuuKky criegyeT yKkasaTb Us-
FOTOBUTENH MPOEKTHbIE 1 SKCMMyaTauMoHHbIE 3HaYeHUsA BCEX COOTBETCTBY WX NapameTpoer no FOCT P 59306.

7.3.1.3 Matepuane! 1 UX CBOWCTBA criefyeT paccMaTpuBaTe OTHOCUTENBHO BO3MOXHbBIX PEXUMOB pas-
pyLieHus, 4tTobbl onpegennTb KntoYesble TpeboBaHua K Matepuany Kaxgoro crios Tpyosbl.

7.3.2 GnacToMepHble NonMMepHble MaTepuanbl

7.3.2.1 B Tabnuue 16 npusegeHbl anacToMepHble Martepuarbl, Kak npasuno, ucrnosnb3yemMble B ribKnx
Tpybax MHOrOCMoHOW CTPYKTYpbl CO CBA3YHLMMK CROSMK. 3nacToMepHble MaTepuanbsl COCTAaBMART Npu-
mepHo 40 % — 65 % okoHuaTenbHOW CMecKu KoMMayHOa ¢ ocTarnbHbIMK HanonHUTENAMU, K KOTOPbIM OTHO-
CATCHA yrmepogHas caka, aHTUOKCWMAaHThI, Katanusatopbl, nnactuduKkaTopsl M OTBEPXKAALWME BELLECTEA.
KoHeuHble cBOWCTBa 3amMonHWUTENS 3aBUCAT OT OKOHJYaTENbHOW CMecK BCex BellecTe. Hanpumep, 6onee Bbl-
COKOE COofeprKaHne yrneponHoi caxy B CMeCK KomnayHga onpegenser 6onee HU3KOe SMEKTPUYECKOE COMpo-
TUBMEHWE B JorMonHeHUe Kk obblyHO Bonee BLICOKOW MPOYHOCTU Ha paspblB (HECMOTPSA Ha TO, YTO CTPYyKTypa
U pasMep YyacTvy YIMepPOoAHOW CaXKu Takke urparT sHadutensHyro ponbk). NBR wupoko ncrnonbayeTca Kak
marepuvan BHyTPEHHEro Cros, Nockonbky obrnagaeT HU3KOW NPOHMLEEMOCTLIO Ansl rasos, Takux kak N, n O,.
OpHako cam NBR 3aBMCKUT OT MPOUEHTHOro Cogep:KaHus akpunoHuTpuTa B anactomepe. OHo obbluHO co-
ctaengaeT oT 17 % go 50 %. Yem Bbiwe cogepxaHue akpunoHntputa B NBR, Tem Bbille TepMOCTOMKOCTL U
HedbTECTOMKOCTD M HUKE 3rMacTUYHOCTb MaTepuana npu HU3KoW TeMnepaType.

CPE sBnsetca TUNWYHBIM 3nacToMepoM ANA MOKPbITUA Tpy6 MHOMOCMOMHOW CTPYKTYPbl CO CBA3YOLLU-
My cnosmu. Ero xapaktepuctuku obecrneumearoT ero NpUMeEHMMOCTb AA OTHOCUTENBHO BbicOKoabpasuBHbIX
YCIMOBUWIA OKpY>KaroLLEel cpeapl, FAe OH MOXET MogBepraTtbC BO34ENCTBUO MOPCKOV BOAbI W 030HA.

Tunosble ceoicTBa (guanas3oH pabouvx TeMnepaTyp, COBMECTUMOCTb C OMNIOMAOM U NPOHULGEMOCTb
ans cononga) 4ns OCHOBHbLIX 3MacTOMEPHbLIX MaTepuanos npueegeHsl B 7.3.2.2 — 7.3.2.4. NockomnbKy nto-
6o maTepuan 3anonHUTENs U3rOTOBMEH U3 SMaCTOMEPHOro Martepuana U HeCKONbKUX ApYrMX MaTtepuanos,
CBOWCTBa U3IMEHSHOTCA B 3aBMCUMOCTW OT TUna cmecu. Kpome Toro, Ans GonblUMHCTBa YCNOBUIA MPUMEHEHUS
CBOWCTBa/XapakTePUCTUKM 3MacTOMEpPHbIX Marepvanoe B3avmMmosaBucuMbl. Hanpumep, gonyctumas makcu-
ManbHas pabouas TeMnepaTypa MOXKET 3aBUCETb OT TpPaHCnopTUpyemoro cnrounga.

Tabnuuya 16 — TunoBble anacToMepHblie Matepuans! NS UCNoNb30BaHKA B rMbknx Tpybax MHOroCnonHON CTPYKTYpPhI
CO CBA3YHOLWMMUN CIOAMU

[MNpumMmeHeHue Matepuan
BHyTpeHHMiA cnoit NBR, HNBR, CR, NR, EPDM
MokpbiTHe CR, CPE
3anonHuTenb Paznnunble
M3onsaywa PVC, PE, neHonnacT ¢ 3akpbiTbiMK NOpamMy, CTEKNOBOMOKHO

7.3.2.2 TemnepaTypa 1 COBMECTUMOCTb 3NacTOMepoB ¢ nouaoM

B Tabnuue 17 npueegeHbl TeMnepaTtypHble Npederns U COBMeCTUMOCTb ¢ domovaoM AN TepMoycagod-
HbIX 2MNacTOMepPOB, UCMoNb3yeMblX ANSA BHYTpeHHen obornouky B rubkmx Tpybax MHOrOCNONHOM CTPYKTYPbI CO
CBA3YOLLMMIN CIIOAMM.

Tabnuuya 17 — TemnepaTypa U COBMECTUMOCTb TEPMOYCaA0HHbIX 3NacTOMepOo. ¢ chriongoM 3nacToMEpPoB

MakcumansHaa pa-

3nactome Timnni%a%pa GetaR TeNTepaTon KommeHTapum
P py oC 1 Npv NPoOOOITKNTENL- p
HOW pabote, °C
NBR ot —-20 125 CeolicTBa 3aBUCAT OT cogepkaHusa akpunonutpuna. OTnvdHas cToi-
oo +40 KocTb K yrnmesogopogamM. OuyeHb Xopollas MPoYHOCTb Ha paspbie U

OWHaMWYeCcKUe CBOWCTBA. Xopomaﬂ HenpoHWUaeMocCcTe 1 TepMOCTDﬁ-
KOCTb. HM3kasA CTOMKOCTb K MOrogHbIM YCNOBUAM W O30HY
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OxoHyaHue mabnuuer 17

MakcumanesHana pa-

Temnepatypa
3nactomep XPYMNKOCTM, Eo:al;’;' TeMI'IepaTypE_l KommeHTapum
°C PV NPOAOMAKMTENE
HOW pabote, °C
HNBR ot —40 150 Xopoluas cToKOCTb Kk yrneeogopogdam. OveHb xopoLwas NPo4HOCTb
no +50 Ha paspblB W OVHaMWYecKWe CBOWCTBa. Xopollas HenpoHuuae-

MOCTE U O4eHb Xopolwa#n CTONKOCTb K norogHbiM YCrNoBUAM KM O30HY

CR ot =30 100 YMepeHHaa CTOMKOCTb K yrnesogopodam. Xopolas NMpoYHoOCTe Ha
oo +40 paspbiB U YMepeHHble uHaMudeckne CBOWMCTBa. Xopollas Henpo-
HML@eMoCTb W TepMocTorkocTb. OqeHb Xopollasa CTOMKOCTb K no-
rofHbIM YCMNOBWUAM W O30HY

MpumeyaHue — [JaHHas Tabnuua nokasbiBaeT TOMNbKO obLyMe npegenbl U MOXET BbiTb HEMPUMEHNMA K KOH-
KpeTHbIM ycrnoBuaMm. JranasoH TemnepaTyp ANSA KaXxgoro MaTepuana Takke 3aBUCUT OT cocTaBa TpaHCcnopTUupyemoro
dnonga. Hanpumep, makcumanbHasa pabovas Temnepatypa ana NBR moxet 6eimb cHkeHa go 20 °C, ecrnm TpaHc-
nopTMpyeMblii conona MMeeT OTHOCUTENbHO BbICOKOE codepKaHue apoMaTu{ecknx yrineeronopoaoB.

7.3.2.3 CoBMecTUMOCTb C chrougom
B 1abnuue 17 npueegeHbl TUNOBbIE XapaKTEPUCTUKN COBMECTUMOCTI ¢ chnionaoM AnA SMacTOMEPHbIX
MaTepuanos, UCronbayemMblx B MMBKMX Tpybax MHOrOCMOWHONM CTPYKTYPbI CO CBA3YHOLLMMMK CITOAMMU.

M pPnMmevYaHne — CoBMecTMMOCTb € CbJ'IPOM,ELOM B 3Ha4MTENbHOW CTEMEHW 3aBMCUT OT TemMnepartypbl.

7.3.2.4 BosgelicTBMe rasa

7.3.2.4.1 MNpw BoibOpe MaTepwana 3nacTOMepPHBIX CroeB Heobxogumo yuuTbiBaTb BO3OEWCTBUE rasa,
ecnv rmbkas Tpyba MHOrOCMOWHOWM CTPYKTYpPbI CO CBA3YHOLWNMK COAMKW UCMONb3YETCH ANS TPaHCNopTUPOBKY
drrovaa, cogepkaiero ras. OcHosHas npobrnema cBs3aHa co CTOWKOCTLIO K BCMYUMBaHUIO W NPOACMKaoLLe-
MYCSH OTBEPKOEHMWIO BHYTPEHHEro crnosi Tpybbl 1 ocTaneHoro Matepuana tena Tpybbl. O6bIYHO 3nacToMepHble
MaTepuansl 6onee UyBCTBUTEMBHBI K BCYUMBAHWIO, UEM TEPMOMMACTUUHbIE MaTepuansl, UCToMNb3yeMble B
TpyBax MHOrocnolHoi CTPYKTYpbl 683 CBA3YHOLWMX crioeB. ITO CBA3aHO C OTHOCKTENbHO 6oree BLICOKOA raso-
MPOHULAEMOCTEH U MEHBLUVM COMPOTUEBMNEHUEM PA3pPbIBY 3MacTOMEPHLIX MaTePUanos OTHOCUTEMNBHO TEPMO-
nnacTuyHbIX MaTepuanos. Npu Npov3BOLACTEE 3TO KOMMEHCUPYETCA TeMm, YTo rubkue Tpybbl MHOrOCNonHOM
CTPYKTYPbl CO CBASYIOLUMKW CROSMW, U3rOTOBMEHHbIE U3 3MacTOMEpPHbLIX Matepuanos, UMEKT BHYTPEHHUIA
CTanbHOW KapKac W3 CnuparibHO HaMOTaHHOW MEHTHI, U MO3TOMY BHYTPEHHWUIA CrO He Tak BOCMPUUMYME K
BCMYUMBaAHUIO, KaK MOKasbIBatOT pesynsTaTel NabopaTopHbIX UCMbITaHWIA camoro anactoMepa. Npu Uenons3o-
BaHWW B YCMOBUAX 3KCMnyatayuu Teno Tpybbl MHOMOCMOMHOW CTPYKTYPbl CO CBASYHLWWUMY CMOSAMU Mog BO3-
AeiicTenem H,S MOXeT noaBepratbCa HENMpPepbIBHOMY OTBEPXKAEHWIO, MOCKOMbKY cepa ABMNAETCA CBA3YLWUM
peareHTOM AN8 MHOTUX 3TacTOMEPOB. 3TO MOXKET MPUBECTH K CHUKEHWIO NMOKanbHOW rTMBKOCTH 1 MOBLILLEHNIO
obLLen XeCcTKOCTK paitsepa.

7.3.2.4.2 V\HTEHCMBHOCTb MPOHUKHOBEHUA rasa Yyepes 3MNacTOMEpHbIA MaTepuan 3aBMCUT OT MHOMX
dhaKTopoB., BKMOUaA BHYTPEHHEE U BHELLHEe JaBneHue, nnowagb NOBepXHOCTY, TONWWUHY BHYTPEHHEro crosd
1 koacpbuymeHT npoHuyaemocT. OcHOBHOI NpobrnemMoii 4na paccMOTPEHUS B CBA3M C NPOHUKHOBEHMEM rasa
SIBMAETCH MPenpacronoXeHHoCTs K BCnyduBaHuio npu GeicTpom cbpoce gaeneHns, BEpOSTHOCTE NMPOHUKHO-
BEHVS KOMMOHEHTOB TpaHcrnopTupyemoro cnonga yepes Teno Tpybbl U UX BO3OENCTEBNE Ha 3NacTOMepHbIe
W CTarnbHBIE apMUPYIOLLUE CIOW.

7.3.3 MeTannu4yeckne martepuvanbl

7.3.3.1 TpeboBaHWa k CBOMCTBAM MeTannumuecknx marepuanos npueegeHel 8 FOCT P 59306. 3T cBoi-
CTBa cregyeT cpaBHUBaTh ¢ TpeboBaHUAMK NS KaO0ro KOHKPETHOrO criydasi MpUMEHEHWS C YUETOM KpUTU-
YECKNX PEXMMOB pa3pylleHns, onpeneneHHbix B 14.3.

7.3.3.2 [Ina kapkacHoro crnos 06bIYHO UCMONb3YHT criegyrwne matepuanbl;

a) yrnepogucTyro cTans,

b) cheppuTHyO Hepxaeetwyro cTanb (AlSI 409 n AlSI 430);

C) ayCTeHUTHY Hepxasetowyto ctank (AlSI 304, AlSI 304L, AlSI 316, AlSI 316L);

d) BbICOKOMErMpOBaHHY HepKaBetoLlwyo cTanb (Hanpumep, Duplex UNS S31803);

€) Cnnaebl Ha HWKeneso ocHoge (Hanpumep, N08825).

7.3.3.3 Bulbop maTtepuana 4nsa kapkaca 3aBucKT OT cOCTaea BHYTpPeHHero cdnouga v npegnonaraembix
yCcrnoBuit Ucnonb3oBaHns rubkon TpyObl.
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7.3.3.4 Kak npaBeuro, UCMoNb3YTCA Takne matepuansl, Kak aycteHuTHble ctanu 304L u 316L. Beicokoe
cogepxxaHne monubgeHa (ot 2,7 % go 3,0 % no macce) moxeT BbIThb ykaszaHo ans matepuana AlS| 316L, uto-
6bl YIYYLWWUTE Er0 MPOTUBOKOPPO3NOHHBIE XapaKTEPUCTUKM.

7.3.3.5 MNpun ebibope Matepuana 4ns Kapkaca OCHOBHbIMW paccMaTtpuBaeMblMU napamMeTpamu Asns-
toTcA Temnepatypa drounga, cogepxadune CO,, H,S, xnopugos v kucnopoda. [lpyrie napameTpsbl, KOTopble
crienyeT paccMoTpeTb, — 3T0 pH, cogepkaHue Boabl, cBo6oaHO cepbl U PTYTU BO BHYTpeHHeM cntonge. Mpu
sKcnnyaTauuy B YCroBUSAX KUCMOW cpedbl Ba)KHO NpedyCcMOTPEeTe COOTBETCTBME Martepuana kapkaca Tpebo-
BaHuam fOCT P 53679.

7.3.3.6 Ecnu TpaHcnopTUpyeMblid hniong HacbIWeH KUCNOpogoM (BO3OyXOoM), Hanpumep npn HarHe-
TaHWK MOPCKOV Bodbl, U HEOOXOOUM KapKac, JOMYyCKaeTcA paccMOTPeTb BO3MOXKHOCTL MCMOMbL30BaHWUA 4NA
Kapkaca HeMeTanmnu4ecknx matepuranos (Hanpumep, NonvMMepoB, KOMMO3UTHbIX Matepuranos). OgHako He-
obxogvmo NpeaycMoTpeThb Banugauuo HeonpoboBaHHOM TEXHOMOMW MPOBEAEHNEM UCTIbITAHWIA.

7.3.3.7 CnepyeT npenycMoTpeTb, UTobbl chrirong rugpasnuyeckoro ucnbitaHua 6ein 6e3spegHbiM ans
MaTepuana kapkaca. Kak MuHUMyM, Ons kapkaca v3 yrnepogucToi cTany cnegyeT yaanuTe U3 Bogbl, UCToMb-
3yeMoi Ans riygpoCcTaTMYecKoro UCTMbITaHUSA, pacTBOPEHHLIN KMCMopoa, AaKe U3 NTbeBol Bodkl. Kpome Toro,
MOKeT ObITb HEOBXOAUMbIM paccMOTpeHUe Ucrornb3oBaHns buouuaa v, 4na ocobeHHO arpeccuBHOW cpegbl,
UHMMBUTOpa KOPPO3UK.

7.3.3.8 TunoebiM MaTepuariom Ans Kopda MepBUYHbBIX apMUPYHOLLMX CMOEB ABMAETCA yrriepoguctas
ctanb. [ns BbICOKONPOYHOro Kopaa UCMonb3yrT CTanb ¢ BbICOKUM COAep:KaHUeM yrnepona.

7.3.3.9 XumMmnuecknii coctae CTarnbHbIX Marepuanos gnNa apMUpPYOLWKMX CHoe. criegyeT paccMmaTpusaTth
ANA NoATBEPKOEHWUS NPUFOOHOCTU ANA KOHKPETHLIX YCNoBUIA MPUMEHEHNS.

7.3.3.10 B TEXHMUYECKUX YCNOBUSX WIrOTOBUTENHA MaTtepuana onpenensoT rnpedenbHoe cogepKaHue
crieqyoLux anNeMeHTOoB: yrnepoda, mapraHua, docdopa, cepbl, KpeMHUS U Megu. [N HEKOTOPLIX YCNOBUIA
NPUMEHEHWS cnegyeT Takke paccMaTpyBaTe MUHVMU3ALMIO COAeprKaHusA MapraHua U BbinonHeHue obpaboT-
KW NMaBKK KanbLWeM.

7.3.4 KoHuesble gpumuHau

7.3.4.1 na nepBuYHbIX METaNMNUecKiX KOMMOHEHTOB KOHUEBbIX MUTWMHIOB OBBIYHO WCMOMb3yeTcH
ctanb AlSI 4130 unn nerpoBaHHas HepXagewwas ctane (Hanpumep, duplex unu 6Mo). Ha koHueBbIX dn-
TUHrax o6bIYHO UCMOMNB3YOTCA CreayrLLUe KOPPO3MOHHO-CTOMKNE MOKPLITUS:

a) aneKkTponUTUYECKOe HUKENUpoBaHWe, TONWMHON He MeHee 75 MKM;

b) Hannasku 13 HuKens-xpomosoro cnnaea Inconel 625 (UNS Ne 06625), TonwmHoA He MeHee 3 MM;

C) CUCTEMBI 3MOKCUAHBIX MOKPBITUIA;

d) cbTopnonnmepHble NoKpbITUS,

€) UMHKOBbLIE MOKPbLITUS.

7.3.4.2 Boibop maTepuana 1 NpoTMBOKOPPO3NOHHOIO NMOKPLITUA AMNA KOHUEBbIX (OUTUHIOB 3aBUCKT OT
YCIOBWA MPUMEHEHUS, B YACTHOCTM, OT YCMNOBMWN BHYTPEHHEl U BHELWHel cpedbl. CriegyeT npedycMoTpeTh,
4yToObl MaTepuarnsl U NOKPLITUA KOHUEBLIX UTUHIOB cooTBeTCTBOBaNu TpebosaHnam FOCT P 59306.

7.4 AnbmepHamusHble Mamepuaiibl

7.4.1 AnroMuHMN

7.4.1.1 B HeKoTopbIX KOHCTPYKUMOHHBLIX Criosx rubkoid TpyObl, BKMOUAA Kapkac, apmupoBaHue, obe-
CreynBaroLLiee CTOMKOCTb K AaBneHuno 1 paboTarllee Ha pacTsHKeHNe BMECTO CTanu, MOTyT UCMOMNb30BaTbCA
antoMrHuesble matepuansl. OCHOBHbIM MPEUMYLLECTBOM arntoMUHWA ABMSETCA TO, YTO MO CPaBHEHUHO CO cTa-
nbko oH oBecneunsaeT cHUXKeHWe macckl oT 30 % go 60 % npy aHanorMyHLIX MPOYHOCTHBLIX XapakTepucTUKax.

7.4.1.2 JomkHbl Y4UTBIBATLCSH KOPPO3NOHHbIE CBOWNCTBA antoMUHNEBbLIX MaTepWanos, a Takke CTOMKOCTb
K U3Hocy, cTokocTe k SSC 1 HIC, ycTanocTe 1 cBapMBaeMocTb.

7.4.2 KoMno3uTHble maTepuarnbl

7.4.2.1 KomnosanTHas apmMupyolas rnpoeoroka, pabotatolwas Ha pacTaKeHne, MOXKeT UCMoMNb30BaTbCs
B KaUecTBe 3aMeHbl CTanbHOW apMu1pyoLen NpoBonokK B Tpy6ax MHOrOCMOWHOW CTPYKTYpbl 683 cBA3yoWnX
crioeB. KoMnosnTHas apMupyoLas npoBoroka MoXKeT UMETb TOMNWMHY oT 1 40 2 MM CO cnivpanbHoi HaMoT-
KOW B HECKOMBKO CrOEB, 3KB1BANEHTHYH cTanbHOMY cror. B kayecTse anbTepHaTVBbl OHa MOXET BbiTb TaKow
Ke TONLWHBI, YTO U 3KBUBANeHTHas cTanbHas apMupyoLLasa npoeornoka o 8 M.

7.4.2.2 KomnoauTHble MaTepKransl NpeanaratoT Uenbli psag nonesHbix CBOMCTB ANA apMUpyoLLei npo-
BOJOKW Ha PacTSKEHUE, MO CPABHEHWIO CO CTalbHbIMK, BKINHOYasA Criedyrowme:;

- BbICOKOE OTHOLUEHUE MPOYHOCTb — Macca;

- XOpoLUee COMNpPOTUBMNEHNE YCTanNoCcTV (HeUyBCTBUTENMbHbI K Hagpesy);

- XOpolIMe YAapHYH BA3KOCTb U KECTKOCTb (B 3aBUCUMOCTY OT MaTtepuana);
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- HEBOCMPUUMUYMBOCTb K KOPPO3UKU 1 OECTPYKUMM nog gelricTeuem BonbluMHCTBa HedTenpoMbICIOBbIX
XUMWYECKUX peareHTOB U MOPCKOIA BOAbI;

- BbICOKYO }KECTKOCTb UM MOoAYnb (B OQHOM HanpaeneHun).

7.4.2.3 OCHOBHbIM MoTeHUKManom nsg Ucrnonb3oBaHusa rubkix Tpy6 MHOrocrnoMHOW CTPYKTYPLI C apMu-
pPOBaHWEM Ha pacTsKeHUe U3 KOMMO3UTHbIX MaTtepuarnos SBMSeTCH MX UCMoMNb30oBaHWe B MyBoKOBOAHbIX YC-
NoBUAX, rOe CHWPKEHWE MacChl MOXET BbITh CYLLECTBEHHbBIM MO CPaBHEHWIO ¢ TpyBamu co cTanbHbIM apMUpo-
BaHVWEM Ha pacTsKeHue (MNOTHOCTb KOMMO3UTHBIX MaTtepuarnoB COCTaBnseT npumepHo 25 % oT nnoTHOCTH
ctanu). Kpome Toro, cyLecTBYET BO3MOXKHOCTb MCMONb30BaHNA KOMMO3WTHBIX MaTEPUarnos B YCIOBUAX BbICO-
KOro AaBneHus v knucrol cpegbl. OnpeneneHne cpoka aKcnnyaTauyy B YCNOBUAX PasBUBarLLMXCH TEXHOMO-
M KOMMO3UTHbLIX MaTepuarnoB B HACTOsLLEE BPEMS OrpaHWUMBaET UX UCMOMb30BaHUE.

7.4.2.4 Apmupyroimue BOJTOKHA, UCMOMNb3yeMble B KOMMO3UTHBIX MaTepuanax, BKIHYakT CTEKTOBOMOK-
HO, yrnepogHble 1 apaMmugHble BornokHa. KoMmnoauTHele MaTepuansl ¢ MCMonb30BaHUEM CTEKMOBOMOKHA 6o-
rnee 3KOHOMWYHbI, YeM MPW NUCMOMNL3OBaHUK YrMepodHbIX BorokoH. OgHako MaTepuan ¢ yrnepogHbIMiA BOMOK-
Hamwn obriagaeT NyJluMK NPOYHOCTHBIMY CBOCTBAMU U XapakTepucTKkamMmu. B KOMNO3UTHBIX Matepuanax co
CTEKIMOBOMOKHOM W YINepoaHbIM BOMTOKHOM apMUPYHOLLME BOMOKHa OPVMEHTUPOBaHbLI NapaninensHo Npogons-
HOW ocK MPOBOMOKK. Micnonb3yemelli MaTepuan COAepPKUT 3MOKCUAHbIE CMOTbI, CMOMbI CIOXKHbLIX BUHWUITOBBIX
3bUpoB K TEpMONNACTUYHBIE MOMUMEPSI.

7.4.2.5 CnegyeT paccMOTPETb MOTeHUManbHble npobnembl U3Hoca MeXay apMUPYRLWWUMK CroaMu K
MeXOy OTAENMbHLIMK apMUPYHLUMIA NMPOBOMOKaMM, KOTOPbIe MOABEPratdTCs OTHOCUTENBHOMY CMELLEHWIO U
BbICOKOMY KOHTaKTHOMY OaBMneHuHo.

7.4.2.6 CnenyeT oUueHUTb BNUSAHWE MOBPEXOEeHWIA Ha SKCMNNyaTaloHHbIE XapaKTEPUCTUKM KOMMOSUTHOK
nposornoku. Heobxogumo naeHTUdULMPOBaTE W U3YYUTb MEXaHU3Mbl Pa3pyLUEHWS.

7.4.2.7 DhbdhekTBHOE 3aKpenneHne KOMMO3UTHEIX MaTtepuanos B KOHUeBOM cnTuHre Tpybbl cnegyet
Mo4gTBEPOUTE COOTBETCTBYOLWMMU UCNbITaHUAMKW. CriegyeT TWwartensHo OLEeHUTb TEXHOMNOMMM COEAUHEHWUS OT-
OernbHbIX KOMMO3WUTHBIX MPOBOIOK.

7.4.2.8 [Ans oueHkKU BNUAHUA DronaoB, NPOHUMKALWMX B KOMMO3WUTHbIE MaTepuankl, NPOBOAAT 3Kcre-
pUMeHTansHble nccnegosanva. CnegyeT uccnenoBaTte YYBCTBUTENBHOCTE CTEKIOBONMOKOHHBIX KOMMAO3WUTHbIX
MaTepuanoe K KOPPO3WOHHOMY PacTPecKUBaHWKO MO HanpshKeHWeM B MopcKol Boge. BakHo onpegennTb
BO3MOXHOCTb ranbBaHUYECKOM KOPPO3MM KOMMO3UTHBIX MaTepranos ¢ yrnepogHbiMiy BonokHamu. Wcnonbso-
BaHWE CTEKINOBOMOKOHHLIX KOMMO3UTHBIX Matepyarnos B BOAE MPW BbICOKO TEMMepaType orpaHUYeHo, 1 ero
HeobxoguMo BepudULUpoBaTE NyTEM NPOBEAEHWS WUCTBITaHWIA.

7.4.2.9 Cnegyet onpenendatb CTPYKTYPY KOMMO3UTHOrO Martepuarna rnocrie Bo3geicTBUA COOTBETCTBY-
FOLLUX Harpy3oK W YCHOBWIA OKpYKatLWwen cpefbl nyTeM CKaHUPYHOLWer SreKTPOHHONM MUKPOCKOMUU, KoTopast
MOMKET MCMOMNb30BaTLCA ANs 0BHAPYKEHWS MUKPOTPELLWH 1 PaCCroeHNIA.

7.4.2.10 Kak npaeuno, KOMMNO3UTHasA NpPOBOMoKa NpoXoauT npensaputensHoe dopMoBaHue BO Bpems
W3rOTOBIEHUS, @ HE BO BPEMSA HamMaTtbiBaHUs Ha Tpyby. 3TOT nmpouecc MOXET NMPUBOSUTb K CHUPKEHWKO 3KC-
nnyaTaynoHHbIX CBOICTB B CpaBHEHWK CO CBOWMCTBaMU HehOpMOBaHHOM NPOBOMOKK, UTO CrieayeT NpoBepuTh
ucnbiTaHUaMU. Ecnv KOMNO3WTHas NPOBONoKa NpeaBapuTenbHO He cthOpMUPOBaHa, TO MPY ee HaMaTbIBaHUU
Ha Tpyby BO3HMKaT Uarnbaowme HanpskeHus. CHUKEHWE 3KCAMYaTaUWUOHHBIX XapakTepuUcTuK oLeHUBaKoT
nyTem NpoBeAEeHUSA aHanuaa v UCMbITaHWA STUX JOMOMHUTEMNBHBIX U3MMBaKLWVX HAMPSHKEHMIA.

7.4.2.11 KoMno3uTHeIe maTepuansl HeobxoaumMo KBanuuuMpoBaTh Ha 3aKMNioYMTENLHOM 3Tane obpa-
BOTKN MyTEM UCTLITAHWUIA MPY YCIOBUAX, COOTBETCTBYHOLMX (haKTUYECKUM YCNOBMAM 3KCrnyaTauun. Msroto-
BUTENK W 3aKa3UMKy cnedyeT cornacosatk Npoueaypy UCMbITaHUIA C YUETOM NPUMEHUMbIX MEXOYHapOAHbIX
cTangapToB. [ns KOMMNO3UTHBIX MaTEPUAnoB, UCTOMNb3yeMbIX B MpousBoacTee rmbkux Tpy6, onpegenstoT cre-
Oytollve CBOCTBa U XapaKTePUCTUKN:

- MPOYHOCTb Ha pPaspbIB U YONMHEHUE;

- MOAyMk YNpYrocTu;

- MMAOTHOCTh;

- YCTanocTHbI® CBOWCTEA, BKMHOYas npeden BbIHOCMUBOCTW (YCTarocTs MpWU pacTsKeHun, narnbe u
hpPETTUHI-KOPPO3NK);

- XapaKTepUCTUKKN MOM3yuJecTy;

- COMPOTUBIEHNE PaspyLLEHWNHD;

- XapaKTepucTMKN CTapeHns (CHIKEHWe CBOMCTB MaTepuana c TeYeHNeM BpeMeHn);

- MUKPOBGHYt0 (BakTepuanbHy) OeCTPYKUUID,

- KoadpchuumeHT lNyaccoHa;

- COMPOTUBIEHNE U3HOCY U abpasnBHYH CTOWKOCTb;

- XMIMUYECKYH CTOMKOCTb (K MHrMBMUTOpam Koppo3um 1 T. n.).
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7.4.3 ApamugHble BONOKHa

7.4.3.1 BoaMOXHbIM ansTepHaTUBHbIM MaTepuanom ans rubkux Tpy6 SBnarTcs CUMHTETUUYECKME BOSOK-
Ha, Takne Kak apaMugHoe BOIOKHO. Takoe BOFTOKHO MOXKET MCMOMb30BaTbCA BMECTO CTanbHbIX apMUPYHOLLMX
crnoes, obecneuynBas sHaUYWTENbHOE YMEHbLUEHVE Macchl U NMOTEHUWANBHOE YyYlleHWe 3KCnnyaTaunoHHbIX
XapaKTepUCTUK Npy 3KCryaTauuu B kucrol cpee. Kpome Toro, apamvHble BorokHa obnagaroT cnegyrowu-
MW, MOMe3HbIMY AnS rMbKux Tpy6, xapakTepucTukamu:

- OTCYTCTBUEM KOPPO3UU;

- XOpOoLUei XMMUYECKOW CTOMKOCTLIO K NacToBoMy chnrouay;

- XOPOLMMK YCTarNoCTHbIMW CBOMCTBaMU;

- XOPOLUMMK CBOVCTBAMM MON3YyYecTy;

- HM3KOW YYBCTBUTENBHOCTBIO K TEMNEpaType.

7.4.3.2 Vicnonb3oBaHne apamMuaHbIX BOMIOKOH MOXKET paccMaTpuBaThbCca B criegyowmx obnacTax:

- BPEMEHHOW ¥ TEMNepaTypHO 3aBUCUMOCTA MEXaHUUYECKUX CBONCTE;

- 3afenKax KoHLUeBbIX M UTUHIOE;

- XapaKTepucTnKax cTapeHus (4yBcTBuTensHocTb kK UV);

- @aHM3OTPOMHOM MOBELEHNN;

- TpeboBaHUAX K TMBKOCTU MpU cTaTUUECKOM W AUHAMUYECKOM U3rube;

- UYBCTBUTEMNBHOCTU K Hagpesy;

- CTOVKOCTU K pacTpeCcKUBaHUIO NOS HanpssKeHeM Npu BOSAEWCTEUN OKpYKaroLLel cpeabl.

7.5 Mpoueaypbl UcNbITaHUA NONMMEpPOB/3NacTOMepoB

7.5.1 CoBMecTUMOCTL ¢ hnrongom

7.5.1.1 TpeboBaHua K BbINOMHEHWK WMCMbITAHUA Ha COBMECTUMMOCTb C chbroMOoM npuBedeHbl B
FOCT P 59309 v 'OCT P 59306.

7.5.1.2 labopaTopHbie ucnbiTaHna 06pasLoB SKCTPYAMPOBaHHOMO NonvMmepa unu obpasyos Kanasngpu-
pPOBaHHOTO UMK 3KCTPYAVPOBaHHOMO 3racToMepa MoryT MpoBOAUTLCH NS onpeneneHus obLein HecoBMecTu-
MocTu. McnbiTaHusa criegyeT NpoBoaWTh B MPOEKTHbIX YCMOBUAX C YYETOM CNeayoLnX peKoMeHaauui:

- dontond, Ucrnonb3yeMbili Mpy NPoOBEAEHUW UCTIbITaHWUIA, COOEPKUT KOMMOHEHTbI NMPOEKTHOIO BHYTPEHHE-
ro corionaa, KoTopble, BOSMOXHO, OKasbIBaloT HebnaronpuUsaTHOE BAUSHWE Ha NOMNUMep, B YacTHOCTU, MOpcKas
BoAa, nnacTtosblii cpritong, H,S, CO, 1 3akaunBaeMblie XMMUYECKUE peareHTbl, Kpome Toro, Heobxognmo obe-
cneunTs, ytobel pH dntovaa cooTBeTCTBOBaN MPOEKTHLIM YCIOBUSM;

- MakcvmaneHas pabodyas TemnepaTypa;

- atMocchepHoe AaBneHue NS KUOKOCTU U NPoekTHoe Unv Gonee BbICOKOE AaBneHue AMNs rasoe;

- OTCYTCTBUE BO3OEUCTBUIA, MPU STOM ECIU CYLLECTBYET BEPOSATHOCTb PACTPECKVMBAHUA NOL HanpsKeHW-
€M, TO BbIMOMHAT UCTITaHWS C MPeBbilLeHUeM SOoNYyCTUMbIX dedopmaLiui;

- MUHUManbHoe Bpems BoageicTens 300 U Ans yCKOPEeHHOro UehblTaHWUs (NpY NOBLILWEHHOW TeMnepaType);

- cnegyeT ucnonesosaTe obpasel, TONWWHA KOTOPOro COCTABMSET MUHUMYM 3 MM, ANuHY obpasua
OMpenensaT B COOTBETCTBUN C UCTIbITaTENBHBIM 0BopyL0BaHUEM U yOepKuBarT obpasel norpy:KeHHsIM BO
BCe haszbl, €CNK UCnbITaTenbHbIA hrioug MHOroasHblii;

- KPUTUYECKUE MapaMeTpbl U KpUTEPUW MPUEMKWN CreqyeT ycTaHaBnyvBaTe Ha 6ase oueHuBaemoro nonw-
Mepa/anacToMepa U KOHKPETHbIX YCNOBWIA MPUMEHEHUS; MPKY OLIEHKE/M3MEePEeHUM YUUTLIBAKOT NapaMeTpbl Npoy-
HOCTW Ha paspblB, YANUHEHWe, BHelWHNI Bua, abcopbuuio (npupalleHue Macchl) i gecopbunio (Notepst Macchl).

MecnbiTaHua B TedeHue 2000 4 npu paboyei TemnepaTtype garoT npeacTaBneHne 0 BO3MOXKHbIX npobne-
Max MpUHLUNMAanbHOW COBMECTUMOCTW, HO MOTYT BbITh HEAOCTaTOYHbI AN1A KBAanUpMKauumn TeEpMOonnacTuiHo-
ro maTepuana Ha Heobxoaumblin cpok cnyxbel 20 net unu Gonee.

7.5.1.3 Cepa MoxeT ocBobokgatecs U3 H,S npu peakumm co cTanbHbIMM KOMMOHEHTaMU UK 3nacTo-
MepHbIMKU MaTepranamu B TpyGax MHOroCNoWHOW CTRYKTYPbI CO CBASYHOLMMU CrIOAMM W Bbi3biBaTb NpoLece
obpasoBaHUs NornepeYHblX CBA3EN 1 3aTBepgeBaHyve. CnegyeT oueHVBaTh BNUSHWE ocBoBoXaaroLWencs cepbl
Ha MeTannu4eckre 1 anacToMepHbIe KOMMOHEHTbI.

7.5.2 UcnbiTaHWe Ha cTapeHue

7.5.2.1 CtapeHuve nonnumMepa/anactoMepa rubknx Tpybonposogos 3aBUCKT OT TpaHCNopTUPYEMOro Mpo-
AyKTa, TEMNepaTypbl, 4aBMNEHUSA U BHELLUHUX YCMOBUWIA, TaKUX kak unanyueHue UV. Mpouecc cTapeHns xapakTe-
pU3yeTcs USMEHEHUEM CBOWCTB, YTO MPOSBNSAETCA Kak CHUKEHUE MPOYHOCTU UMW BASKOCTU WU OXpynynBaHue
unu pasmMsardyeHne. Kpome toro, duanyeckue CBOMCTBa nonnMmepa/snacToMepa MoryT CyLeCTBEHHO MEHATLCSH
B pesynerate Mmurpayuu nnactucukaropa.

7.5.2.2 Llenbto BbINOMHEHUS UCMbITAHUA Ha cTapeHue SBnseTca paspaboTka npuemnemoro nporHosa
CTapeHus U MOAENU MOHUTOPUHTa, KOTOpbIe MOTYT BKNoYaTh rpadukn Apperuyca. OHM NpeacTaBnsoT CPoK
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sKcmnyaTauum maTtepuana Kak pyHkuuio, obpaTHy TemnepaType, NpencTaBneHHy Ha NvHelHo-norapud-
MUYecKkoid Wkane. Hekotopele matepuansl (Hanpumep, PA-11) 6einv npusHaHbl Gonee NpUrogHLIMKU 4NS rno-
CTpoeHns rpadchuka AppeHunyca, yem gpyre martepuanel (Hanpumep, PVDF). Mpadku AppeHinyca nonesHbl
NPy SKCTpanonsunKy YCKOPEHHBIX UCMbITaHWIA Ha CTapeHVe Mpu BLICOKMX TemnepaTtypax Ha Gonee Huskue
TemMnepaTypsbl 1 Bonee gnutensHoe BpeMs. 3T0 ocoBeHHO OTHOCUTCA K CrydyasM, Korga MexaHWU3m cTapeHus
He W3MeHseTCs Unn paccmaTpusaeTcs Noboii Bug nepexona das 3a npegenaMu gvanasoHa TemnepaTyp.
7.5.2.3 C nomolupbto rpachuka AppeHuyca onpenensoT MeXaHnaMm 3KCNoHeHUManbHoW gecTpyKuum gns

KPUTHUYECKOro BpeMeH! BO3JelCcTBMA t{,‘m npwv 3agaHHOM 3Ha4yeHWK TemMnepaTypbl T

E

a

t . = AeRT, )

roe A — 9KCroHeHUManeHbIA KoadhdnymeHT;
e — Mamemamudeckasi nocmosiHHas!, yicno Henepa (unu Yucno 3dnepa), pasHoe 2,7182;
E_, — nocTosHHas, oTpaxatollasa 3Heprvio akTUBaLmMmM XMMWUYECKOTO npolecca AECTPYKUWUKN HIDKenexXa-
wero crnos, x/mons;
T — Temnepatypa, K;
R — yHuBepcanbHas razosas NOCTOAHHASA.

7.5.2.4 Kputepuu cTtapeHusa cnegyeT ycTaHasnMeaTb 4O Hadana ucnelitaHuii. Kputepuu ctapeHus cre-
OYeT OCHOBLIBaTb Ha U3MepseMbIX 3KCNyaTalUMOHHbLIX XapaKkTepucTUKax B KOHLE cpoka cnyxbbl Tpy6bl.

7.5.2.5 Ha pucyHke 20 nokasaH rpacduk oxugaemoro cpoka cnyxbbel PA-11 nog sosgeiicTBuem yrne-
Bogopoaa/sobl. [padnk NOCTpoeH Ha OCHOBE AaHHbIX, U3MepeHHbIX Npu TemnepaTtype Beile 100 °C 1 3ke-
TpanonvpoBaHHbIX 4O AWanasoHa TemnepaTyp B YCNOBUAX MPUMEHEHWA. B gMHaMUYecknx ycrnoBUsiX npu-
MeHeHUs Tpybbl ANs oueHKM cTapeHns PA-11 Mcnonb3oBanack Temneparypa noTtoka grnonga. B HeKoTopbIX
CTaTMYECKUX YCIOBUAX MPUMEHEHUS, TOe He okugaeTcs, 4to Tpyba 6GygeT nogeepratbes CyLEeCTBEHHBIM 3Ha-
KonepemMeHHbIM gedhopMaunaM, UCTONbL3YETCH CpedHas TemnepaTtypa BHYTpeHHel obonouky, paboTaroLuei
nog AaBMneHUeM, C YYETOM paguanbHoro pacnpegeneHus TeMnepartypsbil.
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X — Temnepatypa B rpagycax Llenscua; Y — cpoK SKCNNyaTalun B FOfjaX; =———s—— — YITeB0A0po[, HAaCkILEHHLIR BOOOW:
— —— — — YIMeBOAOPON, HE HACKILLEHHbLI BOOOM

PucyHok 20 — Cpok skcnnyatauun PA-11 nog Bo3gelicTBuemM yrnesogopoia/Bogbl OTHOCMTENBHO TeMnepaTyphbl
(skcTpanonvpoBaHHble gaHHble anA pH, paeHoro 7)

7.5.2.6 Mpouecc crtapeHus PA-11 B 6onbLUoli cTeneHn 3aBMCUT OT cofepKaHns Bodbl U pH TpaHcnop-
Tupyemoro criromga. Ha pucyHke 20 nokasaHbl ABa rpaduka, oguH ons yrneso4oposa, HachkIWeHHOro BOL4OM,
W gpyroi ons yrnesodopoaa, He HacbkIweHHoro Bogoil. CoBpeMeHHbIli OnbIT MOKa3bIBAET, YTO CTapeHue rnpu
BO3OENCTBUM YIMeBo4opoaa/BoAbl Bhille TOYKKM HACBILEHWSA OYEeHb MOXOXKE Ha rpacuK «HacbILeHHOCTUY, U
Mo3TOMY 3TOT rpadhvK MOXKET MCMOoMNb30BaTLCH AN BCEX 3HaYeHW 06BOAHEHHOCTY, KOTOPbLIX JOCTUraeT Hachkl-
LieHve yrneeogopoda B ycrnoBuaX 4obbluM. AHanorMyHo rpadviKk « HEHAChILEHHOCTM» MOXKET UCMONb30BaTLCH
Ans 3HayeHUn 0O6BOAHEHHOCTW, KOTOPbIe He OCTUratT HacklileHus B ycnosusx gobeiuu. MNMpegnonaranocs,
4YTO Nepexon MOXKeT NpoucxoanTe npumepHo npu 80 % HackIWeHns.

7.5.2.7 Ecnn TemnepaTtypa TpaHcrnopTupyemoro coniomnga nocToAHHA Ha NPOTSKEHUW BCEro CPpoKa IKC-
nnyaraynmn Tpybbl, pacyeTHbI CPOK 3KCMnyaTauun MOXHO OnpedenuTe Hanpamyr 13 pucyHka 20. JecTpyk-
LU0 Ha MPOTSKeHMU obLLero cpoka akchnyatauuy AnS pasHbiX TEMMepaTyp W 3HadeHuii o6BOgHEHHOCTH

51

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 55/174

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023


https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

crieqyeT paccuvTbiBaTe MyTEM UHTErpaluu NepruodoB BOSOAENCTEBUS NPU pasHbIX TeMAepaTypax U 3Ha4yeHUsx
obBoOHEHHOCTH.

7.5.2.8 3TOT noaxod K HakonneHHomy noepexaeHunto rno Manmrpeny-MaitHepy (Palmgren-Miner) npea-
ronaraeT KOHCEPBATUBHYH OLLEHKY MPOEKTHOMO CpoKa 3Kcrmyatauuu.

7.5.3 UcnbiTaHWe 3MoKCUAOHOro MaTtepuara Ha conpoTuBrieHue casury

7.5.3.1 VicnbiTaHne SNoKCKMOHOIo Matepuana Ha COMpOoTUEBMNEHWE COBUTY pacCMaTpuBaeTCH B KayecTee
anbTepHaTMBbl UCNbITaHWUO Ha cxatve FOCT 46517 npwu onpeneneHn YCTONUYMBOCTM K CABUTY 3MNOKCUAHBIX
CMOr, UCMOMNb3yeMbIX AN 3aKpPennNeHus apMUPYOLLETO KOpAa B HEKOTOPLIX KOHLEBbLIX d1TUHIax Tpyd MHoro-
CMOHOWM CTPYKTYpPbl CO CBA3YHOLLMMU CIIOAMM.

7.5.3.2 FOCT P 59306 cogepxuT obme TpeboBaHWs K BINONHEHUIO UCMbITaHUIA SMOKCUOHBLIX MaTepu-
anoB Ha COMPOTHBMNEHUE CABUTY.

7.5.3.3 VcnbiTaHue anoKcUAHLIX MaTepranos Ha ConpoTUBMeHe CABUNY BKMNKOYaeT UcnbiTaHue obpas-
LiOB OTBEpAEBLUEl SMOKCUOHOW cMorbl NyTeM casura obpaaua npu pasHbix TeEMnepaTtypax, npy STom onpege-
NseTcH YCTOWUMBOCTE MaTepyvana K CABWrY B 3aBUCUMOCTW OT TeMnepaTtypbl. MicnbiTanua crnegyeT nposognTb
B pabouux ycrnoBusx ¢ cobrnogeHnem crnegyrownx pekoMeHnauuii;

- BoibupatT pasmep obpasua ¢ ydyeToM uchbiTatensHoro obopygoBaHna 1 NPOBOAAT UCMBITAHUA Kak
MUHUMYM Ons Tpex obpasuoB Npu Ka&K40oM 3HaYEeHUW TeMMepaTypsbl;

- obpasel, UCMbITLIBAKOT Kak Mpu MYHUMAanNbHOW, TaK U Mpyu MakcumaneHoil pabouell Temnepatype v B
OOCTaTOYHO Y3KOM Auanas3oHe TeMnepaTyp Mexay HUMK, Heobxogumom, YTobbl onpegennts Ans matepuana
COOTHOLLEHUE «COMPOTUBMNEHMUE COBUTY/TEMMepaTypa;

- obecneyusatoT, UTo6LI 06pasUbl OTNMBANUCh W 3aTEEPLEBANU B TAKMX e YCMNOoBUAX TeMnepaTypbl 1
BMa)XHOCTU, B KaKMX B OCHOBHOM BydeT 3anueaTbCcs KOHLEBOW OUTUHT;

- 3MOKCKAHYH CMOMY CMELLVBAOT B COOTBETCTBUM C TEXHWUUECKUMU YCITIOBUAMU U3rOTOBUTENA U MELMEeH-
HO 3anvBatoT B MOLrOTOBMEHHYI0 chopmy, UToBbI HEe JonyCTUTL 06pasoBaHUsA BO3AYLHLIX MYy3biPEKOE;

- 06pasybl 3MOKCHAHBIX MaTepuanos oTBUpaT U3 NapTuUKM, UCMOMNb3YeMO ANA 3anonHEHNSA KOHLEBOTO
dUTMHra, ecnun UcMbITaHWS Ha COMPOTMBIEHWE CABUIY HEOBXOAUMBI Kak YyacTe npouecca obecrneyeHns Kade-
cTBa NpW U3roTOBMNEHUN TPYObI.

7.6 TpeboBaHNA K UCTIbITAHUAM MeTarnnM4eckux MaTepuanos

7.6.1 O6wme nonoxeHnn

B 7.6.2 — 7.6.6 paccmampusaromcs mpebosaHus K ornpederiumeribHbIM UcrbimaHusam O Memansiu-
Yeckux Mamepuarnos aubkux mpy6 u npusodamces pekomeHdalUu Mo nposedeHuro UcrbimaHul U uHmeprpe-
mauuu pesynismamos, komopble dononHsiom mpebosarHust FTOCT P 59309 u MOCT P 59306.

7.6.2 CTonKocTb K SSC n HIC

7.6.2.1 Bogopoa nMocTyrnaeT B CTalbHble KOMMOHEHTBI Ha MOABEPXKEHHbLIX KOPPO3UUW MOBEPXHOCTAX BO
BNaxHoW cpene, copepalleint H,S. B 3aBUCKMMOCTM OT TUMa cTanu, ee MUKPOCTPYKTYPbI U pacnpeaeneHns
BKIMOUYEHWIA, BOQOPOS MOKET BbI3BaTh YBEMNUUYEHWE BHYTPEHHErO paccrnoeHus, npusogsaiero k HIC vnun xpyn-
KOMY pa3pyLUeHWo, HaseaHHoMy SSC.

7.6.2.2TOCT P 59309 n TOCT P 59306 onpefgensatoT ABa Tvna UcnbiTaHui Ha SSC:

- Mcnonb3oBaHWe cpedpbl Npu noctoaHHoM pH mexay 3,5 1 3,8 ana onpefeneHnsa ypoBHer NoporosbIx
HanpsKeHWii B cnydyae Bo3HUKHOBeHUA SSC;

- MCMbITaHKa Ha SSC B AeNCTBYOLWMX YCNOBUAX IKCNyaTauym npu HanpsekeHur obpasyos, pasHom 0,9
oT thakTU4yeckoro npegena TekydyecTt obpasua.

7.6.2.3 PesynbsTaThl 3TUX OBYX UCMbITAHWA UCTOMNb3YHOTCA ANS onpefeneHns BO3MOXHOCTY NpYMEHEHNSA
cTanbHOro Marepviana B 3agaHHbIX YCroBUAX NpuMeHeHus. Mpu NpoBegeHun TakuxX UCMbITaHUIA YyUUTbIBAOT
criegyroLlee:

a) pekoMmeHayHTCSA cneayolwue npoueaypbl UCnbITaHWA gns oboux TUNOB MUcnbITaHuiA Ha SSC, onucakx-
HbIX BbiLLE;

1) ana apmMupyowmnx npoeornok, obecrneynsarolmx CTOMKOCTb K AaBneHuto, Tpy® MHorocrnoiHo
CTPYKTYypbl 6e3 CBA3YOLWMX CMOEB (BKMOYad MPOBOMOKA C 3aMKOBbIM COeOUHEHWEM U Mrockue MpoBOSIOKU
aybnupytoLero crios) criegyeT NPOBOOUTE UCTbITAHUA MO METoAy Konblua, Tam, rae 3TO TEXHWUYECKU OcyLe-
cTBUMO, Ans Tpyb guametrpom meHee 15,24 cM; B NPOTUBHOM Crnyuyae criegyeT NMpoBoauTb UeThIpeXToYeYHoe
ucnbiTaHue Ha narnb kombuesoro obpasya,

2) ANA apMUpyrOLWLMX MPoBONoK, paboTatowmx Ha pacTsxkeHre, Tpyd MHOrOCNOMHON CTPYKTYpbl 6e3
CBASYHOLUUX CMIOEB, B 3aBMCMMOCTU OT AUaMeTpa MPOBONIOKKW, UCMOMb3YHT YETbIPEXTOYEYHOE UCTBITAHWE Ha
marub koneLesoro obpasua,
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3) Ansa Kop4a apMUpYHOLLIEro CNos criedyeT HaHOCUTh MOKPLIBAKLWWIA UMW repMeTU3IUPYHOLWIA cocTas,
MaKcMManbHYH TOMLWKUHY KOTOpOro crieqyeT npenycMoTpeTs He Bonblue, YeM MYHUManNbHas NpoeKTHas Ton-
LUHa repMeTU3NPYHOLLErO COCTaBa B KOHCTPYKLWM TPyObl;

b) ucnbiTaHus Ha SSC B AeUCTBYOLWNUX YCNOBUAX 3KCnnyatauum MoryT He rnokasaTb Kakol-nubo uye-
cTeuTensHocTK MaTtepuana Kk HIC u/unu HIC nog Hanps:KeHuem, 1 NoaToMy cregyeT BbiNoMHUTL npoueaypbl
KOHTpons ans obeux aTux XxapakTepucTVK U NpedycMoTpeTb BbINoMHeHWe Takux npoeepok ansd HIC npu npo-
BedeHWW 1UcnbiTaHu Ha SSC;

C) cBapHble obpasLbl UCMbITEIBAOT ONA KBanuUdyKauum TEXHOMNOMW CBapKXU MPOBOOK, UCMOMNMb3yeMbIX B
TpyBax MHOrocroiHon cTpyKTYpbl 6e3 CBA3YHOLLUX Croes;

d) cnegyeT npegycmoTpeTh, YTobbl npouedypbl UchbiTaHWiA obecneynBani NOCTOSHCTBO BaKHeNLWKMX
napameTpoB UCMbITAHWUIA, BKMOUYasA YPOBHU HanpstKeHWn 1 gedopmayum, pH, Temnepatypy v napuuansHoe
AaBnexue H,S;

€) CUMTaEeTCH, YTO Matepuran He MPOLUEn UCMbITaHWUSA, eCNN UMEIOTCH NpU3Haku obpasoBaHWa TPELLWH,
pacrnosHaeaeMble NMpu BU3yanbHOM, MMKPOCKOMWYECKOM MM MarHUTHO-NMOPOLLIKOBOM WUCCNEAoBaHUN, 3a UC-
KIMIOUEHMEM BCMyUYMBaHUA MOBEPXHOCTH;

f) pekomeHayeTcs NpoBoAMTE UCMbITaHUA Npy Temnepatype (20 £ 3) °C, nockorbky 3Ta Temneparypa
cuuTaeTcs Hanbonee HebnaronpuATHOW 4N BO3gelCcTBMA Bogopoa.

7.6.2.4 NepeyncrieHHbIe UCMNbITaHWUA NPUMEHUMbI K Tpy6am, Kak Ang cTaTUdeckux, Tak U Ana guHaMmude-
CKUX YCMOBUIA npumMeHeHus. KpoMe Toro, Ans AMHaMUYECKMX YCMOBWN NpUMeHeHNA Heobxogymo npoBognTh
UCMbITAHUS Ha YCTanoCTb M KOPPO3UOHHYH YCTanocTb.

7.6.3 Koppo3us

7.6.3.1 B 7.6.3 paccmaTpriBaeTcs CrrowHas Unuv nUTTUHroBasa Koppo3us, KoTopas OTHOCUTCA K KOppo-
31K apMUpyroLLein NpoBonoku Tpy® MHOrocrnolHol cTpykTypbl 6e3 ceasyowmx cnoee. ApMupoBaHue, obe-
crieyrBaroLLiee CTOMKOCTb K JAaBMNeHUo 1 paboTatollee Ha pacTsKeHUe, He UMEET NPAMbIX KOHTaKTOB € TPaHC-
nopTypyemsiM hrirougoM 1 NogBepraeTcA BO3GENCTEBUIO MPOHUKaLWWX hniongos, Takux Kak rasoobpasHblie
CO, u H,S, n Mopckoil BOAbI, ecni HapyLLeHa LieNoCTHOCTb BHELIHe 060mMoYku.

7.6.3.2 lMpU4nHOM CNMOLIHON KOPPO3WK B MpUcyTcTBUM BeckvucnopodHoi Mopckol Bogbl sBnsetca CO,,.
Takyto CrMoLWHYH KOPpPo3uko criegyeT NpuHUMaTh BO BHUMaHWE npu Bolbope ToMwuHbI apMUpPYHOLLEA MPoBOo-
noku. Kopposuto oT HacbkIWEHHOW KUCITOPO4OM BOLbI B HEMOCPEACTEEHHOW BN30CTH OT pasgupoB HapyKHOM
060MoUYKM KOHTPONMPYIOT CUCTEMOW KaTogHOW 3awuTel. Criegyer npenycMoTpeTb HEBO3MOXHOCTb BO3HUK-
HOBEHWS MUTTUHIOBOW KOPPO3UKU B MPOEKTHBIX YCIOBUSX OKPY:KaloLLel cpedbl M B YCMOBUAX HaMNPsHKeHWIA,
KOTOpasi MOXET MPUBECTM K TOMY, UTO KOSPULMEHT UCMIONL3OBaHUA MPEBLICUT MPOEKTHBIE KPUTEPUW WU
HapywwuT TpeboBaHKA K CPOKY 3KCnnyaTauumn.

7.6.4 3po3un

7.6.4.1 BbliHoc necka B npouecce obbluM MOXET Bbi3blBaTh 3PO3UK KapkacHoro cnos ribkux Tpyo.
Kpome Toro, necok MoXeT yganaTh 3allMTHLIE MIEHKU Ha Kapkace, ycunueas Takum obpasom koppoauto. [Mo-
STOMY CMEeLyeT pacCuUuTbIBaTh 3PO3VIHD M UHTEHCHMBHOCTE 3PO3UKM U KOPPO3UM C YYETOM O@HHbLIX UCMbITaHWIA.
Pacuetamu crniegyeT NoATBEPAUTL CriegyroLlee:

a) conpoTUBMNEHWE MMAPOCTaTUYECKOMY CMSATUIO SPOAUPOBAHHON U KOPPOAVUPOBaHHOW TPYObl He HUkKe
NPOeKTHbIX TpeboBaHuii 4NA 3a4aHHOro cpoka aKcnnyaTaumu;

b) NPoYHOCTL Ha pacTsKeHNE 3PCANPOBAHHON N KOPPOAUPOBaHHOK TPy Obl He HIbke NPOeKTHbIX TpeboBaHWiA.

7.6.4.2 VIHTEHCVMBHOCTb 3P0O3UM 3HAYWUTEMNbBHO Bbille B CUMbHO UCKPUBMEHHbLIX 3oHax. K BaxkHenWwumM na-
paMeTpamM, oKasblBaroLWUM BINSHUE Ha MHTEHCUMBHOCTBL 3P0O3MK1, OTHOCHATCHA CKOPOCTh donionaa, cogep:kaHve U
pas3mMep BbIHOCMMOTO Mecka, reoMeTpUsA Kapkaca 1 cTanbHoii matepuar. MNapunaneHoe gasneHue CO, 1 Temne-
paTtypa dnouga oKkasbiBakT CYLLECTBEHHOE BMUSHME Ha 3PO3NOHHbBIE/KOPPO3UOHHbBIE XapaKkTEpPUCTUKN KapKkaca.

7.6.5 YcTtanoctHasa Npo4HOCTb

7.6.5.1 [1na gnHamuyeckux ycriosuil npumMeHeHns TpebyeTca Hagnexallas ycTanocTHas NpoYHOCTb Ma-
Tepuana cTankHoi nposoroku. [Npu aHanuae Ha yctanocTe (cM. 9.2.4) cnegyeT nokasaTk, UTO BCE Hanpaxe-
HUSl HAXOOATCA HUKE Npefena BeIHOCIMBOCTU MaTepuana.

7.6.5.2 NepBooyepegHon Uuenkio S-N-UcnbITaHWA CYMTaKOT onpedeneHue npegena BbIHOCNMBOCTY MaTe-
puana c yYeToM COOTBETCTBYHOLLMX YCMOBUIA OKpY>KatoLeli cpeabl. [JlonyckaeTcs ucnone3oBaTh OaHHbIE Nped-
BapuTEmnbHbIX UCMbITAaHWA B Bonee XecTKUxX ycnosuax. OTMeyaeTcs, YTO CHWKEHVE npedena BbIHOCNMBOCTH
OXUOAeTCA B YCMOBUAX SKCMNyaTaumy B KUCMOA cpeae.

7.6.5.3 lNpu “cnelTaHWAX criegyeT y4uTbiBaTbk U3MEHEHUA NPOYHOCTA U TBepdocT MaTepwrana. bonee
MsArkve matepuansl 06blyHO MokasbiBaoT Gonee HU3KUE 3HaUYEHUNA Npedena ycTarnocTh Ha Bo3gyxe, HO OaH-
Hbl& 3MEHEHWA MOTYT MPOVCXOAUTEL B KOPPOSNOHHBIX YCIOBUAX cpeabl.
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7.6.5.4 CtangapTHble S-N-uUcnbITaHUs 4Na nposBorokn Tpy6 MHOroCnoHoOM cTpyKTYpbl Be3 CBA3YHLWNX
crioes nposogATcs Ans obpasuoe 6e3 Hagpesa. CrnefyeT Takke paccMatpyUBaThb BbIMOMHEHWE UCMbITAHWA NS
obpasuoB ¢ HaAPEe3oM UMK UCMOoMNb30BaHUE pe3yrLTaToB HaTYPHBIX MCMbITaHWUIA ANS Banugauuuw, ecnv npeg-
ronaraeTca NUTTUHIOBasA KOPPO3US, M3HOC, CNTOLLIHAA KOPPO3USA UMW SPYrve UCTOYHUKUA NMOBPEXKOEHWIA.

B pesynkrate vcnbiTaHuii nonydyaroT rpadivk HMKHUX 3HadeHuin S-N ans nospexgeHHoOW NUTTUHIOBOW
KOppO3Weit UM U3HOLEHHOV NPOBONOKM NMUbo Ans NPOBOMOKM ¢ gedeKTaMu N3rOoTOBEHUS.

7.6.5.5 PekxomeHpgyeTtca Hagpes B Buge 60° V, rmy6uHoii 0,2 Mm 1 pagnycom kaHasky 0,025 mm, koTopblii
npeacTaenseT TUMUYHbIE NMOBEPXHOCTHbIE AedheKTbl, 0BHapyKEHHbIE NMPU HaTYPHbLIX UCMLITAHUSAX B KUCMOW
cpene v Takke NpefcTaBnAlnLlve Hanxygwuid cnydai gns uapanuH, NoBpeXaeHNA U KOppo3uK, BO3HMKaK-
LMX BO BPEMSA M3TOTOBMEHUA U SKCMnyaTauuu. Hagpes cnegyeT BbIMOMHWTEL MO BCEW OKPY>KHOCTU Ans obpas-
LIOB TUMa KpYrnblii cTepKeHb. [ns nNrocKoi NpoBONOKKU STO JormkeH BbiTb OQHOCTOPOHHWIA Haapes.

7.6.5.6 [Ina namMepeHnsa HanpsKeHWn, Kak npasuno, NPUMEHsT TeH3ogaTunkn, YacTtoTa UMKNUYeCcKnx
HarpysoK Npu McnbITaHWW JOMMKHA COOTBETCTBOBATE YaCTOTE LWKIMOB Harpy:KEHWS B YCNOBUAX SKCMnyaTauuu.
Mpwn ncnblTaHuax gonyckaetca Gonee Bbicokas YacToTa, ecrnu BnuaHWe Gonee BbICOKOW YacToTbl OKYMEH-
TarnbHo odhopmMmrieHo. PekoMeHayeman MakcumarneHas JyacTtota coctasnset 0,5 My,

7.6.5.7 [inA Toro, 4Tobbl 4OCTOBEPHO 3KCTpanonuposaTth rpadvk S-N Ans ypoBHer HanpsKeHWA Hke
npegena BbIHOCNMBOCTH, HEOBX0OMMO MMETE B PacnopsKeHun JocTaTouHble gaHHele S-N. Mpadmk S-N Mo-
XET UMETb MeHbLUWIA YKMOH OS89 YPOBHER HanpsKeHWA HKe npedena BbIHOCMUBOCTH.

7.6.5.8 lNpegenom BbIHOCMMBOCTI CNegyeT yCTaHaBNMBaTh YPOBEHb HaMNpPsKeHWiA, Npy KoTopom obpas-
Ul BolaepxuBatoT 1 x 107 uukrnos 6e3 BUAMMBIX YCTanocTHbIX TPELLWH. HanpskeHne npegena BbIHOCIMBOCTY
OTHOCWTCS TOJTbKO K aHanuay yCTarioCTHOW SONrOBEYHOCTW, KOTOPbIV HE BKIMKOYAET LUKIMbI C HAMPSKEHUSMU
EblLLe Npegerna BbIHOCMWBOCTHU.

7.6.5.9 Tnbkne paiisepbl MHOrOCMNONHOW CTPYKTYpPbI 6€3 cBA3YHOLWKMX cnoeB 06bIYHO paccunTaHbl Ha To,
yTo HapyxHas oborouyka HUKorga He roBpexdaeTcsd (OTCYTCTBUE 3arOMHEHWS KOMbLEBOro NpocTpaHCcTBa
Mopckoi Bogoi). Mpu aHanuse cpoka akcnnyaTtauvMv Ans QUHaMU4YecknX YCroBuii MpUMeHeHWss cnegyeT pac-
CUMTLIBATE Mepuos BpeMeHy L0 paspylueHUs apMupoBaHus, obecrneunBatollero CTOMKOCTb K SaBMeHuo B
crydae 3anofHEeHWS KOMbLEBOro NPOCTPaHCTBa MOPCKOW BOAOW Yepes NoBpeXaeHE B HAPYKHOI oborouke.

7.6.6 BogopogHoe oxpynunBaHue

BbicOKOMpoYHas cTane C KaTogHOW 3aluTol MOMET MOABEPraTbCA BOOOPOAHOMY OXPYMYUBAHMIO.
FOCT P 59309 onpepenaeT HeobxoouMble UCNbITAHUA ANA NOATBEPKASHUS YOOBNETBOPUTENBHLIX XapaKkTepu-
CTUWK BbICOKOMPOYHbLIX MPOBOMOK C KAaTOAHOM 3alMTON B TpyBax MHOMOCNOWHOW CTPYKTYpPbl 683 CBA3YIOLWUX CrOEB.

8 lMpoekmuposaHue cucmembl 2ubKUx mpybéonposodos

8.1 Obwme cBegeHunA

8.1.1 Pasgen 8 oTHocutcs K 0bLwel cucteme rubkux tTpybonposonos, a He K cobeTeeHHo rnbkoi Tpybe.
Pasgen 8 cogepknT pekoMeHgauuy rno crnegyowym sonpocam, CBA3aHHbIM C NPOoeKTUpOoBaHWEM CUCTEMBI:

- 0bwym TpeboBaHUAM K NMPOEKTUPOBAHUIO CUCTEMBI;

- TpeboBaHUAM K MPOEKTUPOBaHWUIO BbIKMOHbLIX TPYOONpPOBOACE;

- TpeboBaHUAM K NPOEKTHMPOBaHUIO pansepa;

- Nnasyy4um Tpybam;

- MPOEKTUPOBEHNID BCNoMoraTensHoro o6opygoBaHus;

- CUCTEMHbIE CONPSPKEHWS.

8.1.2 [MpoekmuposaHue cucmembl aubkux mpybornposodos ebINONHAOM & coomeemcmsuu ¢
FOCT P 58305, TOCT P 59306, FOCT P 59309 u rnonoxeHusmMmu Hacmosite2o cmaHdapma.

8.2 O6wme TpeboBaHNA K cUCTEME

8.2.1 Obwne cBegeHuA

B 8.2.2 — 8.2.9 paccmaTpusaroTca TpebosaHus, obume ana Bcex cuctemM rubkux Tpybonposogos.

8.2.2 TpaHcnopTupyemMbin corirong

8.2.2.1 CkopocTb TpaHcrnopTupyemoro dontonga MMeeT 3HaueHue, ocobeHHO B criyyae npucyTcTBus
B TpaHcrnopTupyemMoM donovae abpasviBHbIX MaTtepuanos, KOTOpbIE MOTYT MPUBECTU K U3HOCY BHYTPEHHETO
crost Tpy6bl. 3HaueHus ckopocTu hritonOoE B BbIKMOHbBIX TpyOonpoBogax U pansepHbIX CUCTEMaX 3aBUCHT OT
nepenaga AaBreHns B CUCTEME U LLEPOXOBATOCTY BHYTPEHHEN NMOBEpPXHOCTU MBKMx TpybonpoBogoB.
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8.2.2.2 3HadyeHue WepoxoBaTocTh rMMBKMX TpyBONPoOBOAOE C MMafKoW U Hernagko BHYTPEHHeER noBepx-
HOCTbHO OTNWMYAETCH U3-3a KapKacHOW KOHCTPYKLWM TpY6 ¢ Hernagko BHYTPeHHEel NoBepXHOCTLIO. MprMeHs-
0T criegytoLue TUMNoBbIe 3HAYEHUS SKBUBANEHTHON LLEPOXOBATOCTHU:

- ona Tpy6onpoBoaoB ¢ HErnagkol BHyTpeHHer noeepxHocTelo — D250 mm;

- Tpy6onpoBoOoB ¢ rnagkoi BHyTpeHHel nosepxHocTelo — 0,005 mm.

8.2.2.3 lMNpu HeobxogumocT Bornee TOYHOE 3HAUEHME SKBUBANEHTHOW LLIEPOXOBATOCTU MOXET ObiTb
onpeneneHo Npw NCNbITaHWUSX.

8.2.2.4 lNpw NnpoekTUpoBaHnu cuctem rnbrmx TpybonpoBoaoB cnegyeT paccMaTpuBaTth BUsSHUE U3Me-
HEHWS NMMOTHOCTW BHYTPEHHero donovaa Ha NPoTSKEHUU CpoKa 3Kcrryarayuu npoekta ocobeHHo gns pan-
3epPHbLIX CUCTEM, rO€ U3MEHEHME MNOTHOCTU dortoMaa MOXKET U3MEHUTb KOHdMrypauuto paisepa. B cniyuae
OByxchasHoro noTtoka Heobxogumo paccMoTpeTb adhdbekT Bubpauuu, BblsbiBaeMon chasoBbiMK Npobkamu
Mexay donougamu,

8.2.3 3awuTa oT KOppo3un

8.2.3.1 MeTannuyeckne KOMNOHEHTbI rMBK1X TpyBOHbIX cUCTEM, NoaBeprarLlnec Bo34eiCcTBUIO KOppPo-
3UOHHBIX (hritongoB, credyeT npegycMaTpyUBaTh B KOPPO3UOHHO-CTOWKOM NGO 3aLyLLEeHHOM OT KOpPPO3uy UC-
nonHeHuu. 3awmTa oT KOpPPOo3MU MOXKET BbiTb o6ecrneueHa ogHUM UMW HECKOMBKUMW M3 CRegy oL Mx METOLOB:

a) MOKPBLITUAMU;

b) NnpymeHeHWeM MHMBUTOPOB KOPPO3UK;

C) NpYMeHEHUEM creluMarnbHbIX METaNNMMYECcKUX MaTepuanos unu obonoyek;

d) onpeneneHnem NpuUnNyckos Ha KOPPO3WIo;

e) KaToAHOW 3aluThbI.

8.2.3.2OCT P 59309 u NOCT P 59306 cogepxar TpeboBaHWa K 3aL4uTe OT KOPPO3UU.

8.2.4 Tepmounsonsauusa

8.2.4.1 Ecnu Temnepatypa drironga BHYTPW CUCTEMbI JOIMKHA NOALepKMBaTbCA Ha 3aJaHHOM YpOBHe,
B NMornepeyHoM cedyeHun rmbkoi TpyBbbl MoryT 6biTb 4o6aBNeHbl TEPMOU3ONALUOHHBIE cron AnA obecnedyeHus
OOMONHWUTENBHOW TepMou3onayuu. CnegyeTt NpenycMoTpeTb COBMECTVMOCTb UCMOMNb3YEMOro N3oNALMOHHOMO
Matepuana ¢ drnovgoM KorbLEBOro NpocTpaHCcTBa, AEWCTBUIO KOTOPOro BO3MOXHO OH BydeT nogsepraTtbes.
OBbIYHO MPU UCMOMB30BaHUM TakUX MIOMALUWOHHBIX MaTepyarnos YyCTaHaBNUBAOT OrpaHUYeHs SaBreHns U
TeMnepaTypbl, KOTopbie HEOBXoAUMO yuMTEIBaTL B Npouecce ux Beibopa.

8.2.4.2 [Ina obecneuyeHna 3agaHHoOro KoadppuymeHta TepmMousonauun npoekT rmbkor Tpybbl MOXeT
BKMFOYaTh COMPOTUBMEHUE Nepedade Tenna oT OKpyKarLel cpegsl. 3arnybnerHve unu pasmelleHue B Tpak-
wee ¢ nocrnegyrLLlell sacbinko obecneymBaeT 3HaUUTENBHOE COMPOTUBIEHWE Tennonepesadye U MOXKeT MU-
HUMW3VPOBATL WM UCKMKOUMTE HEOBXOAMMOCTb MCMONb30BaHNSA TEPMONIONALMOHHbLIX CIOEB.

8.2.5 BeHTunsauua rasa. Tpy6a MHOrocnorHoON CTPYKTYpbl 63 CBA3YHOWMUX CroeB

8.2.5.1 BeHTUNAUMA NOIBOMSAET rasy, KOTOpPbIA NMPOHUKAET Yepes BHYTPeHHo obonouky rubkoin Tpy6bl,
paboTaroLyyo nog AaBneHVeM, BT HapYKY U TakiuM obpasom npegynpeauTs NoBbILEHWE AaBNEHUS rasa B
KOMbLEBOM NpocTpaHcTee cucTembl rubkoi TpyBbl.

8.2.5.2 Cuctema BEHTUNAUUM rasa cocTouT UX Tpybok Manoro guameTpa, coeduHALWMX KoMnbLuesoe
NPOCTpaHCTBO TPyOBkl C rasoBbINYCKHOW apMaTypoii B KOHUEBbLIX hUTUHrax Tpyobbl.

8.2.6 TpeboBaHuUA K cpecTBaM OUUCTKU U AnarHoctuposaHua n TFL

8.2.6.1 3akasumky nNpu NoaroToBke aafaHus Ha NPoeKTUpoBaHKe cnegyeT ykasatb, OyayT nu yepes rb-
KuiA TpyBonpoBod NPOXoaWTe CPEACTBA OUMCTKW M OUarHOCTUPOBaHWS UM MHCTPYMeEHT. Ecnu gna cuctemsl
rmMbkux TpybonpoBogoB HeEoOXOQUMO MCTOMNb30BaHWE CPEOCTB BHYTPUTPYOHOM OYMCTKI U QUarHOCTUPOBaHWS,
pekoMeHOyeTca npedycMOTPeTb UCMonb3oBaHne 0BBOAHbIX MMHWUIA (NapannenbHbIX Tpy6) v NogBogHbIX Ka-
Mep npuema BHyTpUTpyBHOro cHapsaga, KoTopoe MOXKET OKasaTe BMUAHWE Ha KOHCTPYKLUMIO CUCTEMBI TMBKMX
Tpybonposogos.

8.2.6.2 Ina Tpy6 ¢ rmagkum npoxogHbIM KaHarom AoMycKaeTcs MCMofb3oBaTh NoporioHoBble unu PU
BHYTPUTPYGOHbIe cpefcTea ouncTkW. [na Tpy6 ¢ Hernagkum npoxogHbIM KaHanom MOryT UCnonb3oBaThes Le-
TOYHbIE CPEeACcTBa OYUCTKW U AUArHOCTUPOBAHWA, NoponoHoBbie unu PU BHYTpUTPYOHEIE cHapsaabl. BHyTpu-
TpyOHble cHapanbl ckpebkn He NpUMEeHSsT Ana rubkux Tpybonposogos.

8.2.6.3 Tnbkue Tpyb6bl, Npegycmatpuearwme paboty ¢ TFL, cnegyet narotaenmeate ¢ BHYTPEHHUM chno-
€M, KOTOpbIV He NPenATCTBYET MPOXOKOEHUIC MHCTPYMEHTOB TFL unv He nogsepraercd npw 9TOM CyLEeCTBEH-
HbIM nospexgeHusam. [na pabotel ¢ TFL Tpy6a gomkHa cooTBeTcTBoBaThL TpebosaHuam MOCT P 59299,

8.2.7 OrHecTONKOCTh

FOCT P 59309 n TOCT P 59306 npuBoaaT pag NoroXeHWn Ans paccMOoTPeHUs BOMPOCOB OrHECTOMKOCTH
rnbkoin Tpybbl. [Ins oueHKM OrHECTONKOCTH rMbKoit Tpy6bl LUenecoobpasHo NpoBoaWUTb UCMbITaHWA. OrHeCToONKOCTb
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MoXeT ObiTb o6ecrneyeHa 3a CYUET HAHECEHWUS U3ONMPYIOLLEro 3aLLUTHOMO MOKPLITUSA MOBEPX HapyKHOW obonouku
Tpybbl. Takke OTAEMBHO paccMaTpyUBaloT BO3AENCTBME OTHA Ha COMpPSiPKEHNE TPyBbl C KOHUEBLIM OUTUHIOM.

8.2.8 Ceasku Tpybonposonos

8.2.8.1 Tnbkyro Tpyby Heobxoanmo Hagnexawmm obpasom 3aWMTUTL OT 3aaMpoB Tena Tpybbl 1 MeTannu-
YECKMX KOMMOHEHTOB W OT NOTEHUMaNbHOW Nepegayun BbICOKOM TEMMEpPaTypbl OT CTalbHbIX KOMMOHEHTOB K rnBKoi
Tpybe, ecrin rubkaa Tpyba sakpenneHa Ha cTanbHOM TpybGonposoae Unu OPYror cTanbHOM KOHCTPYKLWK.

8.2.8.2 Tam, roe Ha rubkor TpyBe sakpennsetcsa wnaHrokabens unun Tpybonpoeon MeHbLUEro guame-
Tpa, CUCTEMY CBA3KU CredyeT NpoeKTVPOoBaTh C YYETOM CredyHLEro:

- TMAPOAWHaMWYECKOro B3aUMOLENCTBYA, BKIOUasA aKpaHMpoBaHue, 3aTBEpAeBaHVe, TMGPOYNpPpyrue Bu-
6payum, nogbem v obpacTaHue MOPCKUMU OpraHn3mMamu;

- OTHOCUTENBHBIX MepeMeLleHuii Tpybonposoaos.;

- OTHOCUTENbBHbIX U3MEHEHNA ANUHbI ABYX TRYOOMNPOBOAOB (B YaCTHOCTH, 3@ CYET pasHbiX KoathduuneH-
TOB pacLuupeHns rbkux 1 ctanbHbIX TPy6onpoBoaos);

- HarpysoK oT KpenneHu,

- Harpysok 1 usHoca rubkoit Tpybbi;

- MON3Yy4eCTU ¥ OONTOBPEMEHHON AECTPYKUUKU MaTepuanos TRyObl 1 KpenneHus;

- U3MEHEHWS reOMETPUU MOMEPEYHOrO CEYEHWUS TPYObI Mo AeCTBMEM BHYTPEHHENO AaBMEHWS, Hanps-
XeHWs, BHELWHEero Aasnexns, naruba n kpydeHus.

8.2.9 KoHcTpyKUuus coeguHUTENs

8.2.9.1 CnegyeT npegycMOTpPeTb COBMECTUMOCTb Matepuana, U3 KoTOporo AOMMKHbI U3roTaBnmsaThbes
coequHUTENU, C Matepuanamu rubkoi Tpybel 1 nNobbIX conpskeHWn TpybonpoBogOB BEPXHErD CTPOEHWS U
rnoAasodHbIX TPy6onposoaoE.

8.2.9.2 Ecnu KOHCTPYKUMA coeauHUTENNA npedycMaTpuBaeT yHKUMM ocBoboXgeHWs, 40 Hadyana usro-
TOBMeHNs HeobxoauUMo onpeneniTs 1 AeTaneHo NpopaboTaTh OCHOBHLIE MPUHLMMLI 3aKPLITUS.

8.2.9.3 MpoeKT cUCTEMbI 1 YCTanoCcTHbIE Harpy3ky criegyeT YeTko onpedennuTb 4O Hadana npoekTupo-
BaHuA coeguHuTens. JTiobas HesaluileHHas oT BHELHUX BO3AeNCTBUIA apMaTtypa, OTKpbITas UMW 3akpbITas,
OormkHa ObiTe B COCTOAHWK BblgEPKNBaTE AaBMNEHWS UCMbITaHUA MMBKOW TpyObl HA NPOYHOCTL UMK Ha repme-
TUUHOCTb, ECMW OHO BbIMOMHAETCSH Yepes COeaAVHUTEMb.

8.3 TpeboBaH1A K NPOEKTUPOBaHNIO BbIKMAOHbIX TpybonposogoB

8.3.1 NogBogHble U HagBoOHble Tpaccbl TMOKuX TpybonpoBogos

8.3.1.1 Tpacchl rubknx Tpybonposogos criegyeT BolbupaTh ¢ YUETOM BEPOATHOCTU M NOCMNEACTBUIA BCEX
BWOOB nospexaeHuin Tpybbl. BaxHo yunTbiBaTh criegyrowme dakTopbl:

- MOHTaX;

- CXeMbI 1 YCIMOBMA MapLUPyTOE Ha MOPCKOM AHE W Ha MOBEPXHOCTH;

- YKMNagdKy B TPaHLLE UMK 3ackInKy Nopogow (ecnv NpUMeHMOo);

- pasmeLleHue NoBepx ycTaHoBneHHoro obopygosanua mnu Tpybonpoeogos;

- U3MEHEHUE BHYTPEHHEro guameTpa Tpy6bl;

- TOYHOCTb PacronoXKeHUss KOHCTPYKLWIA;

- TOYHOCTb MO3NLMOHUPOBaHWA CygHa-TpyboyKnaguuka;

- KOHbMTypaLWo B HAaTAHYTOM COCTOSHWH;

- OBVIKEHWE CYOoB;

- pbIBOXO3ANCTBEHHYIO OEATENBHOCT;

- Mopckue paboThbl;

- KOPPO3UOHHOE BO3LENCTBINE OKPY KaKOLLEN cpenpl;

- CMyCK Ha BOAY crnacaTerbHbIX LUMHMOK;

- AKOPHYI CUCTEMY U CUCTEMY LUBAPTOBKU SPYTMX YCTaHOBOK W CYLA0B.

8.3.1.2 Tpaccel npoknagku rubkux Tpybonposodoe cnegyeT Beibupath Taknum obpasom, utobbl

- MMHMMWU3NpOBaTb HEOBXOAVMOCTE NMOLTOTOBKW MOPCKOro AHA,;

- MMHMMWU3UPOBaTL NepecedyeHns Tpyo;

- obecneunTb NPOCTPAHCTBO ANA OTAEMNbHOW TpaHwew, ecrniv Heobxogumo;

- MMHMMKU3UPOBaTEL ANUHY Tpy6bl.

8.3.1.3 Tpacchbl npoknagky BblKWOHbIX TRyOOMNpoBOOOE ONPEenenArT Ha paHHWX cTaguaAx MpPoeKTHpo-
BaHVA Ha OCHOBaHUW CXEMbl pPacrnonoXeHUs nogsogHoro obopyaoBaHWs (PacronoXKeHUA YCTbEB CKBaKUH,
MaHuchone4oB U T. M.).

56

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 60/174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

8.3.2 3awmTa

8.3.2.1 Heobxogmmo npepycmatpueatb sawuty Tpybbl OT NoOBpeXaeHWH, Bbi3biBAEMbIX PasfUYHbIMU
obbexkTaMu, TakuMmn Kak peibonpomMbicrioBoe obopyaoBaHWe, SKOPHLIE CUCTEMBbI M CUCTEMbI LUBAPTOBLIX TPO-
coB, 1 TpeboBaHWA K Hel OnNpedenaThb VM COMMacoBbiBaTbk MEXAY 3aKa3uMKoM U U3rOTOBUTENEM.

8.3.2.2 YpapHyo 3Hepruo 1 reoMeTpuro obbeKkToB criedyeT yKasblBaTbk B UCXOOHbLIX AaHHbLIX Afs npo-
EKTVPOBaHUA. YOapHbIe Harpysku KBanuuumupyoT ANsS NPYMMEHEHUS KaK B HOPMaribHbIX, Tak U B aHOMarbHbIX
YCNOBWAX 3KCMMyatayuu no pesynstatam aHanusa ycrnosuii obecneveHunsa 6esonacHocTy. Ons obopygosa-
HUS, paboTaroLlero nog 4aBrneHueM, yCTaHaBnuBatoT cregyowme TpebosaHus:

- MPY HOPManbHbIX YCMOBUAX 3KCMNyaTauumy He gonyckatoT HeobpaTumbix gedopmaLiuii;

- NPV aBapuiiHbIX YCNOBUAX KCMNyaTauMy He gOMnycKaT yTedek.

8.3.2.3 lNpn TEXHUYECKON M IKOHOMMYECKON OLEHKe pekoMeHZyemoro MeToda 3aluThl crefyeT pac-
cMaTpvBaTh cregyollee:

- YCNOBMS MOPCKOrO AHa UMW MPYHTA;

- MOHTa TpYObl 1 3aLLUUTHBIX COOPYKEHWIA;

- pacwupeHue Tpybel Nog gelNcTBMEM TeMNepPaTypbl U 4aBMEHUS;

- 3rnb Kak pesyneraT obpaTHoro BbirMba;

- KOHTPOINb U TEXHUYecKoe obCryKMBaHWE,;

- U3BneyeHue TpyobI.

8.3.3 YcTonumBoCTb Nocre yCTaHOBKN Ha OHO

8.3.3.1 Obwue ceegeHus

YCTOMUMBOCTL CEKL UM BbIKMAHOIO Tpybonpoeoda nocre pasmMelleHrs Ha MOPCKOM OHE UMW TPyHTe Ha-
MPAMYH CBA3aHa C e BECOM (B MOrPYKEHHOM COCTOSIHUM), CUNaMU BO3OENCTBUS OKpY:KatoLWelh cpedbl U co-
NpPoTUBIEHWEM, CO30aBaeMbIM rpyHTOM. B oLeHKe yCTOWUMBOCTY CrEQYET NMokasaTb, YTO BEC (B MOrpy>KEHHOM
COCTOSIHUK) HesarnybneHHoro BeikMgHoro TpybonposBoga gocTtaTodeH ANS YOOBMNETBOpeHWs Heobxogumbix
KpUTEPUEB YCTOMUYMBOCTU. YCTOMUMBOCTL Tpybonpoeoga HeobxogumMo yUMTbiBaTb Kak A9 YCNOBUIA MOHTaXa,
Tak W gnsa ycrnoswid skcnnyaTauuu. CnenyeTt oueHWBaTb NnaBy4dyecTb M norpy:keHus rmbkoro Tpybonposoga
NpU KPUTUYECKMX NapameTpax BHyTpeHHero cntonga. Mpw BbINONHEHWW OLEHKU YCTOMYMBOCTM paccMaTpyBa-
toT criegyowme npobnemsi:

- BokoBOE CMeLLeHe OT YCTaHOBMNEHHOTO MOMNOXKEHNA B pe3ynbTaTte pacluMpeHUs, ocegaHnsa U rmapo-
OWHammnyeckux acbdekTos;

- FEOMETPUYECKME OTPaHMYEHNSA OKPYKatOLLEN CUCTEMBI;

- paccTosiHUE 40 ApYruX Tpy6, KOHCTPYKUWUIA UMK NPEnATCTBUN;

- MMOTHOCTb BHYTPEHHero ronba v ee U3MEHEHWE B XO4e SKcnnyaTaumm;

- HaTshKeHue TpybonpoBoaa, UCKPUBMEHHOCTb U KPYUYEHWE;

- B3aumogeiicTeue ¢ GokoBoW NoTepeit YCTORUNBOCTY B pesyrsTare BO3OelNCcTBNA OCEBbIX YCUIUIA,

- YCTanocTHoEe paspyLUeHUE;

- U3HOC WIW CTapPEeHUe HapyKHOo 06onouku;

- MOBPEXAEHWE NMPOTEKTOPHbLIX aHOL0B;

- Harpy3Ky Ha KOHLEBbIE COEOUHEHUS.

CnenyeT nogTeepAUTb NPUrOOHOCTb OCHOBaHWUI C yYeToM abpasuBHOro M3Hoca MoKpeITUA TpyObl U Mo-
BPEXXAEHWIA OT BbICTYMNOB, ecrnv Heobxoanmo ucrnone3osaTb WX Ansa obecneyeHns ycTodusocT. Ecnv npea-
ycMaTpuBaeTCH Nofchinka nopogsl, CreayeT NpenycMoTPETh MCMOoNb30BaHWe ropHol nopoapbl Takol hopmbl U
pasMepoB, KoTopble He nospexgatoT TpyBy Bo BpemMsA npoknagbisaHus.

8.3.3.2 MeTogbl aHann3a

HonyckaeTcsa 1cnonb3oBaTth CriegyoLlye MeTodbl aHanusa yCToNYMBOCTH:

- QMHaMUYEeCKUIA aHanus, BKNHYaLWwmiA NofnHoe QMHaMmudeckoe MogenvpoeaHue Tpybonpoeoaa Ha gHe
MOPS 1 MOAENWPOBaHWE COMPOTUBMEHUSA MPYHTa, rMapognHaMUYECKNX YCUMWUIA, TPaHWUYHBIX YCIOBUIA 1 OWHa-
MWYECKOTO OTKINKA;

- 0606LWeHHbIM aHanus yCTOMYMBOCTA, OCHOBaHHBIM HA COBOKYNHOCTU Be3paamepHblX rpadpMKoB YCTOW-
YMBOCTW, MOCTPOEHHBIX HA CEPUU MPOTOHOB MOAENN OUHAMWYECKOrO OTKIUKA;

- YMPOLLEHHBIA aHanus yCTOMUUBOCTH, OCHOBaHHLIM Ha ncesgocTatuyeckom b6anaHce cun, BO3OeRCTBY-
HWKWX Ha Tpyby.

8.3.3.3 Kputepuiu yCTOMUMBOCTI

Kputepuu ycToumBoCcTU ONpegenstoTes NpoeKTUPOBLLMKOM cUcTEMBI TMBKUX TpyBonposoaoB.
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8.3.4 O6paTHbIV BbIrnb6

8.3.4.1 Obuwme ceegeHns

8.3.4.1.1 Tnbkana Tpyba, ynoxeHHan B TpaHWwer, MoXeT 6biTb BOCMpUunMUMea K obpatHomMy BbIrmby oT
NMPOAONBHOIO pacluUpeHns BbikugHoro Tpybonposoha, Bbi3BAHHOIO Harpyskamy OT BHYTPEHHEro SasBneHust
W Temnepatypbl. BHyTpeHHee gaBneHve SBMSETCH MMaBHbIM hakTopoM, NMPUBOASLUM K BOSHUKHOBEHWIO 00-
paTHoro Bbirmba rnbkon Tpyobl.

8.3.4.1.2 OnTumarnbHoOe 3HaYeHue yrra CBMBKMW CIOEB B LENsaxX UCKMHYEeHUs NPoaorbHOro pacluupeHns
TpyObl 4OMKHO COCTaBNATL 55 °.

8.3.4.1.3 TnbKuni BbIKMAHOK TpyBonpoeoa MOXKET JOMNYCKaTb NOTEPH YCTOWUMBOCTH MPU YCMOBKUK, UTO He
HapyLarTca KpUTepUU NPoekTUpoBaHns, npueefeHHele B 8.3.4.4. BoamoxHocTe obpaTHoro Bbirnba MoXxHO
OLEHWTE C UCTOMb30BaHWEM aHaNUTUYECKUX WY SKCMepMMeHTanbHbIX MeTodoB. K napameTrpam, KoTopblie
OKasblBaKT BMWSHWE Ha BO3HUKHOBEHWE obpaTHoro Beirba rMbkoro BbikMgHOro Tpybonposoga U KoTopblie
criegyeT paccmMaTpueath npu nrobom necnegosaHy obpatHoro Beirvba, OTHOCATCS cnegyroLme:;

- pacnpegeneHne pabouero gasneHys 1 TeMnepaTypbl B BbikugHoM TpyBonposoge, BKNoYas ycrosus
MOpaBuYecKoro UCnbITaHus;

- BEpTYKanbHbIE OTKIOHEHMS OT OCHOBHOTO nonoxkeHus Tpybonposoaa;

- UBMEHEHWS NPOTUBOAENCTBUA BhIMYUMBAHUIO TPYHTa BOOMNMb Tpybonposoaa, Takne Kak U3MEHEHUE Bbl-
COTbl M COCTOSAHMSA CMOS MOKPbIBAKOLLErNO FPyHTA, NPOAOMNbHOE TPEHUE MPYHTA, JKECTKOCTb MPYHTA Ha KpyJyeHue,
W UX BMNUSHUE Ha COnpoTUBNeHUe uarnby Tpybbi;

- CTOMKOCTb K BbINy4YUBAHWIO B 3@BUCYMOCTU OT MOABEMHOIO CMELLEHNA TPYObI;

- XapaKTEPUCTUKI HECTKOCTW MOMEpPEYHOro ceyeHus Tpybbl B 3aBUCYMOCTU OT SaBMNeHUs U TeMNepaTy-
pbl; B YaCTHOCTW, OCEBaS KECTKOCTb Ha CXKaTue U KeCTKOCTb Tpybbl Ha 1arub;

- ocrabrneHue, c TeUEHUEM BPEMEHW, HAYaNBHOMO NPeABapUTENbHOIO HANPSHKEHWS HATSKEHWUA CBUBKU TPYDLI.

8.3.4.2 MeToabl npeaynpexgeHus

8.3.4.2.1 K mepam ons npeaynpexoeHusa Unn orpaHudeHns passutusa obpaTHoro Bbirba oTHocATcs
criegyroLwme:

- 3arnybnenune TpyObl B TpaHLUEeE,

- 3acbinKa Nopoaoi;

- LUMPOKasA U OTKPbITasA TpaHLUES, MO3BONAKLAS rOPU3OHTamNbHbIE NEepeMELLEHNS;

- yKnagka Tpybbl ¢ BHYTPEHHUM AaBrneHuem aons obecneyeHUs npeasapuTENbHOMO HaTsKeHue Tpybo-
nposoda go sarnybneHus;

- ONTUMU3ALKS yrra CBUBKW apMUPOBaHKs, paboTaroLLero Ha pacTaKeHUe.

8.3.4.2.2 LlenecoobpasHbiM nyTeM npeasapuTensHOro HaTsaeHuss rubkoro Tpybonpoeoaa ABNAETCA 3a-
KpenneHwe Tpybbl (Hanpumep, NOACHLINKOW Nopoapbl), Korga OHa UCMbIThIBAET OCEBOE pacluMpeHue nog gen-
CTBUEM BHYTPEHHEro JaBneHns. [py oLueHKe OKOHUATENBbHOTO SdhtheKTVUBHOMO NPEABapUTENBHOIO HATSKEHUS
B TpybonpoBoge, yYUTLIBAOT cregyrLlee:;

- HarpysKk1 oT OCTaTOYHOIO OCEBOT0 CXATUS 13-32 COMPOTUBMNEHUS TPEHUIO MeXAY TPyB o U MOPCKUM OHOM;

- ocnabnenune Harpysok npegsapUTENbHOMO HaTSKEHUA B pe3ynsTaTte BO3MOMXKHOMO pacnpsiMnieHus ob-
pasoBaBLUKUXcA neTent (Bokosoi NoTepu YCTONUMBOCTI);

- nonay4yecTb MaTepuana Tpybbl ¢ TEUEHUEM BPEMEHM.

8.3.4.3 MeTtoabl aHanusa

8.3.4.3.1 na aHanusa obpaTtHoro Bbirnba rubkoro Tpybonpoeoga cnenyeT yunuTbiBaTbe M3MEHEHME pe-
needya Mopckoro AHa.

8.3.4.3.2 BosgelicTere Ha Tpyby Harpysok OoT TeMnepaTtypbl U JaBneHUs CO34AET OCeBoe CXUMawLllee
ycunue Ha Tpy by U npuBoauT K Beirby B HoBOIM cbanaHcUpoBaHHOW dhopMe, KOTopas XapakTepuayeTcs OMMHOM
BOIMHbI BbIrMba v amnnuTygol Beiruba, cosgasas npy STOM yBENUYEHWE aMMNUTYObl MOgbeMa B BEPXHEN TOUKE.

8.3.4.4 Kputepuu npoekTuposaHng

8.3.4.4.1 Kputepum npoekTrposaHua obpaTHoro Beirvba onpeaensoT Ha OCHOBE crieayroLLero:

- Tpyba He umeeT M3rnboB C paguycom MeHbLUe MUHUMabHO JONyCTUMOro paguyca narnba;

- Tpyba He OTKNOHSAETCH 3a Npegens! TpaHwewy unn obBanoBKu;

- OrpaHUYEHUs CMELLEHW, onpeqensemMsle TPaHLeeh U 3ackINKoW, He Co34arT B KOHCTPYKLMKU TpyDsI
HanpsKEHWUIA WY Harpy3oK, KOTOpbIE He COOTBETCTBYIOT TPeboBaHUAM K MPOEKTYPOBaHUIO;

- npouecc o6paTHoro Beirvba He co3daeT B Tpybe pexMMOoB paspyLUeHns;

- CyLLecTBYET HeoBXoguMbIN 3anac NPOYHOCTN Ha crnydyar NoTepU YyCTOMYMBOCTY.

8.3.4.4.2 CveLleHne BBEPX SOMKHO ObiTb orpaHuyeHo 3Havenuem 0,75 1, rae [, — rmy6uHa sarny6ne-
HUA, yToObl HE JOMYCTUTL BO3AEWCTBMA MeXaHn3Ma obpaTHOl Non3yJyecTy, BOSHUKAKLWErO 13-3a U3MEeHEeHUIA
TEMMeEpPaTypbl U AaBMEHWA B TEYEHWE CpOKa 3KCnyaTaumn.
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8.3.4.4.3 INpu NOCTRPOEHUN 3ABUCMMOCTI OT TeMnepaTypbl (MNK JaBNeHNs) B CPaBHEHUA CO CMELLeHMeM
BBEpPX, ANs obecneyeHusa Heobxogumoro koadbdbmumueHTa 6e30NacHOCTY OTHOCUTEMNBHO PaspyLUEHUSA B pe-
synetaTe noTepy YCTOWYMBOCTU, PACCTOSHUE MEXOY KPUBLIMY PaBHOBECKS NMPEeaBapUTENBHOMO U MOCNeayo-
wiero BbirMba B 3aA4aHHbIX NMPOEKTHBIX YCNOBUAX HE AOMKHO BbiTe MeHee 0,1 m.

8.3.4.4.4 MNocne yknagku rnbkoro Tpybonposoda, nogsepeHHoro obpaTHoMy Bbirnby, OOMmKHbI BbiTh
MpoBepeHbI cnenyrLue NpoekTHele TpebosaHus:

a) BepTUKanbHble OTKNOHEHWSA NponoXeHHoro TpybonpoBoga om npoekmHoeo npoghuns;

b) rmybuHa sarnybneHus v BbicoTa/lLMprHa obsanosaHna.

8.3.4.4.5 [Ina Beoga B aKkcnnyaTtayuo Tpybonpoeoga, yNoOXKeHHOro B TpaHLWeK ¢ eCTECTBEHHOW OTChIMN-
KOW, HeobXxogumo MOAroTOBUTbL AOKYMEHTaUWH, MOOTBEPKAAOWYI0 HanMuue ecTecTBeHHON oTchinku. TMpu
yknagke Tpybonposoda OTKpbITbiM criocobom crieqyeT MpoBepuTs pasMelleHve Tpybonpoeoga nocne ero
BBOAA B SKCMMyaTauuio.

8.3.5 MNepeceveHune Tpybonposogos

8.3.5.1 Mexpgy rubkoin Tpyboit, nepecekarowein gpyryto rubkyto Tpyby, unu cransHyto Tpyby, unu Ha-
XOOALWWIACA B aKcrnyaTauun WwnaHrokabens npegycMaTpuBatoT pasMeLleHUe COOTBETCTBYHLLEN 3alunThl, 3a
VICKIMHOYEHUEM CryJyaes, korga MoeT BbiTb nokasaHo, Yto MBR u gpyrve kputepuy NpoeKkTVpPOBaHUSA He Ha-
pywatoTcs. 3awuTta MOXKeT NpencTaBnsaTe co6oi MeLKU ¢ NeckoM, cTabunuanpyowme NogyLwKky, MoOCTOBLIE
KOHCTPYKLUW UMK MaTbl C HU3KUM KoadbdrumneHToM TpeHusa. Ecnu Heckonbko TpyBonpoBodos npoknagbisatoT
B OQHOW TpaHLLee, B MpoLecce MOHTaXKa CcneqyetT MUHUMW3UPOBaTL YNCTIO NepeceYeHnii.

8.3.5.2 Npu nepecedeHn Tpyd, TPAHCNOPTUPYIOWMX XKUAKOCTEL U ras, Tpy Oy, TpaHCnopTUPYIOLWYO ras, cne-
OyeT pasMelyaThb Bbile TpyObl, TpaHCNopTUPYHOLEN KUOKOCTb, KpOME crydyaes, korga Tpyba, TpaHcnopTupyto-
Las XnaKkocTb, nerye Tpybbl, TpaHCNopTUPYOLWeEl ras, ¢ yueToM cogepykumoro. B nmiobblx 3alnTHBIX YCTPOWCTBAX
Ba)KHO YYWUTbIBATb BO3MOXKHLIE MEPEMELLEHUS NEPECEKAOWMXCH TPYD, ecnn oHWU JOMYyCKarT NepeMeLLeHns.

8.3.5.3 Ecnu HecKkornbKo Tpy® KOHTaKTUPYHOT NPW NOCTOAHHBIX UMK YacTbiX NepeMeLleHnax, npegycma-
TPUBAKOT 3alUTHbIE BTYMKW, M3rOTOBMEHHBIE U3 METanna wnv nonumMepa. CnegyeT nNpemycMOTpPeTb, YToObI
BTYMKX UMENWU JOCTatodHble pasMepbl A8 MOKPbITUS MakcuMmanbHOro Auvanas3oHa OTHOCUTEmMbHbIX Nepeme-
LEHWIA 1 UMENW JOCTaTOUHYH TOMWWHY, pacCYMTaHHY0 Ha oxvaaeMblii naHoc. TpeboBaHWA K BTyNKam onpe-
OEenswT Ha aTane NpoeKTUpoBaHUa cuctemMbl Mbkmx TpybGonposodos.

8.4 TpeboBaHUA K NPOEKTUPOBaHUIO pali3epa

8.4.1 KoHdpurypauusa pansepa

8.4.1.1 3HaunTENLHOW YacTbHO NPOEKTUPOBaHUSA MMBKUX pait3epHbIX CUCTEM ABMAETCA OnpeaeneHue na-
pamMeTpoB KoHbUrypauuu, Ytobel paiisep Mor BblgepKuBaTe MakCUMarbHble Harpy3ku OT BO34elCTBISA BOMH,
Ha KoTopble OH paccuuTaH. MNpoekT paiisepa ¢ yuetoMm TpebosaHuii 6esonacHoCTU UCKMUYaeT HecobnwogeHune
KpUTEPUEB MakcMManbHO AOMYCTUMOrO HaTsKEHWS UMW MUHWUManbHO JOMycTUMOro paguyca usruba, onpe-
peneHHblX B TOCT P 59309 v FOCT P 59306, npy BO3AEWCTBUU TaKUX 3KCTPEMarbHBIX HaArpy3oK oT BOMH W
TeyeHuin. Xopolwo npopaboTaHHas KoHtUrypauus paitsepa ¢ HaMMeHblWKMK 3aTpaTtamu obecnedmeaet bes-
OMacHOCTb U COMMAacyeTcH C NepeMeLeHnaMU cygHa. Painsep, ocHaLUeHHbIW CUCTEMO KOMMEHCAUUM Kadku,
CHWKaeT TpeboBaHWs K CUCTEME MO3ULVNOHUPOBAHNSA TEXHOMOrMYECKOro CygHa.

8.4.1.2 3HaunTenbHLIE NOBOPOTLI paniepa B KOMOVHaUWK C BbICOKMMM HaTSKEHUAMU B MecTax coegun-
HEeHWs paiisep/cyqHo Unu parsep/gHo MOpPS TakKe CO30atT HEKENATENbHYH peakuuio paisepa Ha Harpysku,
EbI3blBAEMbIE COCTOAHUEM Mops. B aTom cnyyae Heobxogumbl yBEMMUEHHbIE SMEMEHTHI JKECTKOCTU Ha 13rub
Y KOHLUEBBLIX (PUTUHIOB parisepa, YTobbl He JOMYCTUTE NPEBLILEHUS KPUTEPUS MUHMMAaNbHO SOMYCTUMOro 13-
mba rmbkoro Tpybonposoaa.

8.4.1.3 Tnbkune paitsepbl 06bIYHO UCMONLIYTCA B O4HOW U3 NATU CTaHOapPTHLIX KOHUrypauui, cxema-
TWUYHO MOKasaHHbIX Ha pUCyHKe 3:

- ceobogHO NogBeLUeHHas;

- NnasHasa S;

- KpyTasa S;

- MNaBHas BOMHa;

- KpyTas BOmHa.

8.4.1.4 CeobogHo noggelueHHan koHbUrypauus aengaeTca npocreiwei u obblYHO HaMMeHee 3aTpaTHON
KOHdhurypauvei pansepa. Npu BONHOBLIX NepemelleHnsx cygHa (B ocobeHHOCTU Npu BEPTUKAINbHOM KadKke)
3TU NepeMeLLeHns nepegaroTcs rMbKoMy paiisepy, BCneacTBMe Yero BO3MOXKHbI MOTEPH YCTOMYMBOCTY rMBKOro
pavisepa u usrub rmbkoro parisepa c paaMycom MeHee JomnycTMMOro npegena.
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8.4.1.5 S-koHdUrypaumm garoT BOSMOXKHOCTb MMbkm Tpybonpoeogam BChnblBaTh K CygHY B CBA3KE Ha
oTgensHom Bye. Kak npasuno, 6yu B koHUrypaumm «kpyTtaa S» 6onee BOCIPUMMUMBLI K HEYCTOWUYMBOCTM NP
KpyYeHUn, 4em B KOHpurypauum «nnasHas S».

BknroyeHue nogeogHoro 6ysa (cMm. pucyHok 13) B KOHburypauuo paisepa BbINoNMHAET OBe OCHOBHbIX
hyHKLUMA:

- NpegoTBpalleHne BNyvAHWA NepemMelleHnii cygHa Ha nogeogHoe obopyaoBaHue cUcTeMbl CoeaHeHUIA
rmbkux Tpybonpoeoaoe;

- yaepxueaHue byem YacTu Beca parisepa W CHUKEHWEe CTaTU4YeCcKoro HaTSXKeHNsa B MecTe npvcoeguHe-
HWS K CYAHY.

NameHeHMe Touku KacaHWs MOpCKOro gHa onpegenserca 6oKoBbIMI NepeMeLLeHUaMN nogeogHoro Bys.
YBenuueHue pasmMepa Bya cOOTBETCTBEHHO yBenu4nsaeT GoKoBble BOCCTaHaBMNUBAKOLWME YCUMNWA Yepes Ha-
TSXHble cBA3W Bys, UTo, B CBOKO odepedb, yMeHbluaeT Gokosble nepemMelyeHns Oys. OgHako bonbluve pas-
Mepbl Bya genatoT ero 6onee BOCNPYMMUYKBLIM K BO3paCcTaHUIO M’MAPOoaUHaMUYECKOW HarpysKu.

8.4.2 BzaumogencTBue pansepa

8.4.2.1 B npoekT pai3epHoOi c1ucTeMbl crieqyeT BKIMOYaTbh OLEHKY WUN aHanus BsauMogencTens paise-
pa (BkMo4Yas rugpoguHamMmnyeckoe B3auMoOLeincTBUe) C OpyrUMU paisepamMy U Mexay paisepamu 1 WsapTo-
BbIMW SKOPAMMW, KOPMYCOM CYAHa, MOPCKUM HOM U APYriaMi oBbeKkTamu.

8.4.2.2 PaiisepHble cucTeMbl cnefyeT MpoekTUpoBaTh C YYeTOM KOHTPOMNA B3auMOOeWCcTBUA, KoTopoe
MOXeT MoBpeduTb parsep Wnu gpyrie sneMeHTbl palsepHol cucTemMbl. CriegyeT paccMaTpueaTb rnapoau-
HaMV4eckue B3aMMOZelrCTBUA HECKONbKUX pali3epoB, BKIoYas akpaHuposaHue. CnegyeT Takxke paccmaTtpu-
BaTb BO34elcTBME oBpacTaHWd MOPCKUMUW OpraHu3mMamMu.

8.4.2.3 pu npoekTuposaHUu MoryT BbiTh BbibpaHbl ABa YCrNoBWA ANA KOHTPONSA B3aMMOLENCTBUS paitsepa:

- KOHTaKT MeXay paisepom 1 gpyrum obbeKkTom gonyckaeTcs, HO TpebyeTca aHanvs 1 oLleHka nocneg-
CTBWIA TAKOTO KOHTaKTa,;

- KOHTaKT MeXay pansepom u OpYrim obbeKToM He JomycKaeTcs.

8.4.2.4 ObbeKkTaMu B3aUMOOeNCTBUSA ¢ rMBkum paiaepom MoryT BbITb Kopryc cyaHa u Opyroi panaep.

8.4.2.5 He gonyckaeTca B3auMo4enCcTBNE MeXay coceqHuMu rmbrkummn paitsepamu B 30He BO3LOENCTBNSA
BOMH U TEYEHWA.

8.4.3 Hecyuwme KOHCTPYKUUU

8.4.3.1 Hecylwine KOHCTPYKUUK, UCMONb3yeMble ANA yaepaHua rubkux Tpyb, cnegyeT npoekTuposaTh
Takvm obpasom, uTobkl Tpyba He nogsepranack U3BbLITOUHOMY U3HOCY, U3TMOY MNU caaBNUBAHWIO.

8.4.3.2 KoHcTpykuuu rubkux TpyBHbIX cMcTeM cnedyeT npoekTupoBaTh Takum obpasom, utobel obecne-
YWTb BOSMOXHOCTb NepeMeLLeHns rmbkoii Tpybbl. Hecylume cTanbHble KOMMOHEHTLI MPOEKTUPYIOT B COOTBET-
CTBWW CO CTaHZapTamu OnA cTaneid, UCnonb3yeMbiX B MOPCKUX COOPYKEHURAX.

8.4.4 KpenneHusa TpyObl

Cuvnbl B3auMogeiicTena mexgy Tpy6oi u nobbim KpenneHvem crieqyeT ornpeaenaTh OTHOCUTENBHO BO3HU-
KaroLmx nporubos Tpybbl. Hagnexalee BHUMaHWe crnegyeT yAendATb NogBOSHBIM ByAM ¢ TOUKM 3peHus 1x ob-
Lero noBegeHvsd B cUcTEMe TaK, YToObl MUHVMK3MPOBaTh BO3HVKaOLWME JUHAMWYECKE BO3OEeNCTBNA Ha TpyOy.

8.4.5 OcHoBaHuA pansepa

OcHoBaHuA paiizepa cnegyeT pacnonaratb B obuel cucteme Takum obpasom, ytobel Nnpu nobom cny-
yae HarpyKeHus He Hapywancsa npoekTHeln MBR Tpy6bl 1 4Tobbl MakcumansHo oBnerynTe BO3MOXKHOCTb
nepemMeLleHNa BepxHero koHua rubkoii Tpybel. B npoekTe palizepHoil cUCTeMbl BaXKHO YUMThIBATE MOHTaXKHbIV
JOnYycK ANS OCHOBaHWsA paiisepa.

8.4.6 CoeavHUTENbHbIN TPyOGonpoBog U TPYOHbIe BCTaBKU

8.4.6.1 Kaxxabiii rmbkuii coeguHUTENbHLIM TpyBonposog v TpyBHY BCTaBKY OLEHMBAKT B COOTBETCTBNU
CO Cy4YasiMu Harpysku, onpegeneHHbIMA B MCXOAHbIX aHHbIX ANA NpoekTuposaHus. OueHKa JomkKHa yunThl-
BaTb COCTOAHVE AHa MOPSA U YCTOWUMBOCTL TPYObI.

8.4.6.2 Heobxogumo npedycMoTpeTb Takyr KoHdurypauuto TpyBGHOW BcTaBku, YTobbl oHa cosgasana
MWHVManbHbIe Harpysku Ha rmbkyto Tpybdy, yaenus ocoboe BHUMaHWE pacroroXeHWHo B 30He HenocpeacTBeH-
HoW BNU3ocT OT KOHUeBoro hutuHra. Tpy6Hble BCTaBKW 1 CUCTEMbI CNefyeT U3roTasnueaTb Takum obpazom,
4TOObI BO BpeMA MOHTaXa W 3Kcrnyatauumu obecneymsanack gocTaTodHas rMBKOCTL 3a cYeT ANMWHBI TPy Obl.

8.5 BecnomoraTtenbHoe obopynosaHue

8.5.1 O6wmne cBegeHNA
B 8.5 npeacrasneHbl TpeboBaHWA K MPOEKTUPOBaHUIO TUMOBOrO BCNoMmoraTensHoro obopynosaHns cu-
cTeMbl rnbkmx Tpybonposoaos.
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8.5.2 CoegUHUTENU U XKECTKNE KOMMOHEHTbI TMBKux Tpy6

CoeavHUTENW W KECTKME KOMMOHEeHTbl rmMbkux Tpy6 cregyeT MpoeKkTUpoBaTb B COOTBETCTBUM C
FOCT P 59309, TOCT P 59306 u FOCT P MCO 13628-4.

8.5.3 AneMeHTbI XecTKOCTU Ha u3rubd

FOCT P 59309 v NOCT P 59306 cogepxaT pekoMeHgauun no npoekTMpoBaHunio, Bolbopy Matepuana,
W3rOTOBIMEHUIO, UCMBITAHUAM WU MapKUPOBKE.

8.5.4 OrpannuuTtenu nsruba

FOCT P 59309 u TOCT P 59306 cogepaT pekoMeHayeMble npouenypbl No NpoeKkTUpoBaHu, Bblbopy
Marepvana, U3roToBMNEHWHD, UCTIBITAHUAM U MapKUPOBKE orpaHuduTenel nsruba.

8.5.5 Pactpybbl

8.5.5.1 MNpwu npoekTMpoBaHUM pacTpyba yunTbiBAlOT BEPTUKANbHbIE OTKMOHEeHUS rMbKkoro parisepa U
€ro JOMnycTUMOe 3HadyeHue paguyca marnba. Mpy 3TOM yUnTbIBAOT Bbi3blBaeMble pacTpybom HanpsKeHus B
CTPYKTYPHbIX CNosiX TMBKOro paisepa As OLEHKW ero cpoka sKcnnyaTtauuu.

8.5.5.2 lNpocTteiiwasn dopma pacTpyba MMmeeT NOCTOAHHbIM paguyc no Bcel anvHe. 3T1a hopma, ogHakKo,
He obecrneuynBaeT Haunydwel 3awuThbl OT ycTanocTu. MNosTomy npegnoyTUTenbHEe UCMoNb3oBaTe BonbLuoi
pagunyc B BepxXHel cekuuni, rae Tpyba uMeeT perynsapHbIi KOHTaKT ¢ pacTpybom, U MeHbLUUIA paguyc B HUKHEN
CeKUWM, TOe KOHTAKT BO3HWKaeT NepUOANYECKA TONMbKO B 3KCTPEMArbHbIX YCMOBUAX.

8.5.5.3 dopmy pacTtpyba ¢ NUHERHBIM USMEHEHWEM WUCKPUBIIEHWA MO ANWHE onpenensoT Kak dyHK-
LU0 S, Kak nokasaHo B chopmynax:

(1-0?)-k3
(p(s):T-SJro:-Kb-s, (3)
_— (1-0?)-KE
s)—W-SJra-Kb, (4)
gy 2o o (5)
(1+0)-Kp
rae @(s) — yron mexgy ocelo pacTpyba v KacaTenbHol B TouKe S Ha KpUBOMMHEWHO CTEHKE;

K(S) — WCKpPWBNEHHOCTb KPUBONMHENHOW CTEHKKU B TOUKE S,
®,, — yron Bxoga rubkoro Tpy6onposoaa B pacTpyb;
K}, — UCKpWBMEHHOCTb Ha HWXKHEM BXxode, pasHa 1/rb;
s — AnvHa gyru rmbroro parisepa, BsauMogeicTeyoLlero ¢ pactpybom;
S, — OnvHa pacTpy6ba, amepeHHasa BOOMNb KPMBONMMHENHOW CTEHKU,
0, — OTHOLLEeHWe MeXay MUHUManbHoOW (BepxHel) U MaKCUManbHORN (HYDKHEW ) UCKPUBNEHHOCTbLIO.

8.5.5.4 Ha pucyHke 271 cxeMaTU4HO NpefcTaBreHbl NapamMeTpbl, UCMOMb3yeMble Npy NPOEKTUPOBaHNK
pacTtpyba.

8.5.5.5 B obwewm, kak Heobxogumasa gnuHa, Tak u guameTp pacTtpyba, 3aBUCAT OT yrna Bxogda, AnvHa
TakkKe 3aBUCUT OT OTHOLUEHUA MeXOY MUHUMarbHOA (BepXHet) M MakCUMarnbHOM (HWKHEN) UCKPUBITEHHOCTLIO.

8.5.5.6 CnegyeT npegycMoTpeTb, YTobbl yron Bxogda @, Obinl kak MUHUMYM Ha 5° Gonblue, Yem @(s),
onpenensieMbli BCEMU NPOEKTHBIMU CMyYasMiu Harpysok, ¢ yYeTOM BCEX BUAOB BO3OEWCTBMSA, BKMHOYASA NOBO-
poT cygdHa.

8.5.6 YcTponcTBa KpenneHus

8.5.6.1 MNocTosiHHbIE YCTPOWNCTBA KPENNeHUs crnegyeT NpoeKkTUpoBaTh B COOTBETCTBNM ¢ TpebosaHMaMU
K HECYLLMM KOHCTPYKUUAM. Ecrniv NpyMeHSATCH Takue KpenneHus, To 4O YCTaHOBKW MPOBOAAT Hagnexalue
WCMbITAHUS aHanorMyHbiX KpenneHuid Ha obpasuax npegnaraembeix Tpy6 B CMOZENUPOBAHHbLIX YCMOBUSIX C
MOMHbIM JOKYMEHTanbHbIM 0hOpPMIEHNEM.

8.5.6.2 BaxHo npefycMoTpeTh, YTobbl KpenneHus He co3gaBany NokanbHbIX UNn n3buparensHbIX Ha-
TPY30K Ha KOHCTPYKUUIO TPyObl U He HapyLlanu KOHCTPYKTUBHYH LEMOCTHOCTb Ha MPOTSKEHNN CPOKa IKCMy-
atauun. Takke crnegyeT nMpeaycMoTpeTb, YTobbl KpenneHus He yBenuuMBanu ycranocTb, abpasuBHOCTb UMK
MEeXaHWJYecKuii n3Hoc Tpybbl 3a NnpedenamMu orpaHyUYeHUiA, YCTaHOBMNEHHbBIX COOTBETCTBYOWUMUN Kosddhunuu-
EHTaMy KUCronb3oBaHusA. [Ana KpenneHuin BeibyparoT Matepuarnbsl ¢ BbICOKOW YCTOMUMBOCTBI K MON3Y4YecTy,
npuUrogHeIe Ans UCNonbL30BaHWA B YCNOBUAX ANWTENBHOMO BO34ENCTBUA ONpeaeneHHo OKpyKatolwel cpeapl.
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i5=0,90=0 K=0K,,
rge oL — OTHOLUEHWE MeXAY MUHUManbHON (BepXHE) M MaKCUManbHOM (HUKHE) NCKPUBNEHHOCTBIO.
ba= - e =
s=l, =@, K=K, rn,= 1K, )
rae r,— MUHUMAanbHO AonycTUMbI paguyc nsrvba;
| — pnwnHa pacTpy6a, usMepeHHan BOOMb KPUBOMMHERHOWM CTEHKN.

X — npogonkHas WK BepTuKamnsHasa ock;, Y — DOKoBaA MMM ropu3oHTamNbHaA 0Ck,; ¢ — YIon MeXdy OChH X W KacaTersHOW B To4Ke
KDUBONWHEMHOW CTeHKkW; L, — OnwHa pactpyba, namepeHHan no ock X; Dy — OWMaMeTp HWXHEro KoHua pactpyba; D, — Owamerp
BEPXHEro KoHua pactpyba

PucyHok 21 — MNapameTpbl, cnonb3yemblie Npu onpegeneHn dopmel pactpyba

8.5.7 Moaynu nnaesy4ecTu

8.5.7.1 TpebyeTtcs onpenennTb CUMbl B3auMoaelcTena mexay Tpyboi 1 Mogynem nnasydectu, BO3HU-
Karolve B pesynbTate OTKNoHeHUA Tpybbl. [py NpoekTUpoBaHUK MOKasbIBaKT, UTO NepemeLLeHne Moaynei
nnasyyecTy BAONb TPYOLI UCKMIOYEHO.

Hanpumep, crnegyeT npenycMoTpeTb YCUIUE 3aKMMa, OCTaToYyHOoe NS Toro, YTobbl obecrneunTs Mexgy
saxkumom U Tpy6oii Gonee BoicOKoe TpeHWe, UeM MakcUMarbsHbIe NPOAOIBHbLIE HArpPy3K Ha MoAynu nnasyde-
CTK, BKMoYasa KoacpdbuymeHT 3anaca npoYyHocT He meHee 1,0.

8.5.7.2 Ipu BbIGOpE CTaNLHOro UMK MNONMMEPHOro MaTepuana paccMaTprBaeTcs creayoLlee:

- MPYMEHUMOCTb OTHOCUTENBHO My 6WHBI BOAb;

- CPOK 3KcnnyaTauuu OTHOCUTENLHO rMYyBuHbLI BOAI;

- UTOTOBLIV pasMep U Bo3AelCTBUE ANHaMUYECKMX Harpy3oK Ha Tpyby;

- MPOYHOCTE;

- OMbIT MPUMEHEHWSA B CXOAHbLIX YCITOBUSX;

- HaOEeXHOCTb;

- XapakTepucTvkn obcnykvBaHus.

8.5.7.3 KOHCTPpYKUWMIO apouHOro NnoXKemeHTa MpoeKTUpYHT B COOTBETCTBUM ¢ 8.4.3. Npu 3akpenneHun Ha
palisepe Mogyneli nnasydyecT cnegyeT NpUHUMaTL BO BHUMaHWe rMapoguHaMudeckme cunbl, cobcTBEHHbIN Bec,
CUIMbI MHEPLUW, CUY yOapa npy CeMuHre U BNusaHWE JaBneHns Ha KOHTaKTHOe daBreHune KpenneHua Mogyns.

8.5.7.4 MMpw BbLINOMHEHWN CBOEW hyHKUMU Ha MPOTSKEHWUM CpOoKa 3KcrryaTtauyuu Moayru nnasydyecTu
OOIMKHbI COXpaHATL JOCTaTOMHYIO MaBy4YecTb; Heobxoguma ONroBpeMeHHas CTOMKOCTb K rugpocTaTudecko-
My OasneHuo. Bce matepuanbsl KOHCTPYKUUW criedyeT BelibupaTte Ha ocHoee TpeboBaHWIA YCIOBUIA OKpYKato-
Leli cpeqsl C JOCTaTOYHOW KOPPO3VOHHOM CTOMKOCTEIO B TEUEHWE 334aHHOro Cpoka 3KCnyaTauum.
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CnenyeT npegycMoTpeTb, YToGbl NOBPEKAEHUE OQHOMO OTAENBHOIO 3reMEHTa MMaByyYecTy He NMpuBo-
OWUMO K HEeJOMYCTVMOW MoTepe nnaBydyecTu ANs cUcTeMbl rMbkux Tpybonpoeogos. 3To MokeT noTpebosaTb
YCTaHOBKW NMEPEropofoK B cTanbHbIX briokax nnasydectu. Heobxogumo obecneuneats, YTobbl nocre notepu
10 % pacnpeneneHHo NNaey4yecT UKW OOHOro oTceka nogsogHoro 6ysa/apoyHol cucTeMbl, KOHUrypauns
paiisepa ocTaBanack NPUrogHON ANA BbINOMHEHWS 3a4aHHOW Lenu.

8.5.7.5 Marepuansl (Hanpumep, neHonnacT) 4ns Mogynei nnaeyyecTu KBanuuuupyoT nposegeHem
vcnbiTanuii. Cnegyet oueHvBaTe abcopbuuio Bogpl 1 MON3yYecTs No4 OENCTBUEM MMOPOCTATUYECKOro AaBre-
HUS Ha MPOTSKEHMW CPOKa IKCMnyaTayuu.

8.5.8 OcHoBaHue pansepa

PekomeHZaUumy K NpoeKTUPOBaHUKD OCHOBaHWUA palisepa, BKMouyas cucteMy Tpybonposogos, ONopHble
KOHCTPYKUMU 1 doyHOaMeHT, npueegeHsl B [1]. Tpyby 1 J-obpasHyro Tpyby crnegyeT pacnonaratb Takum obpa-
30M, yTobbl He Bbino BO3OeNCTBNA M3rMbALWMX MOMEHTOB Ha KOHUEBbIE (OUTUHIU TPYOhI, paccynTaHHOW Ha
cTaTnyeckue Harpysku. K paccmaTtpreaemMomy BOMpOCY MOXKHO OTHECTU CreqytoLllee;

- IPaBUTaALWOHHYH UM CBaNHYH KOHCTPYKLMIO;

- cpeacTea usonauMu/cucTeMsl TpyBbonpoBoOaACE;

- Npoueaypy NUKBKOALUN B aBapPUItHOW CUTYaLWK;

- KOHdhUrypauuo painsepa.

8.5.9 BpemeHHoe rpysonogkemMHoe obopyaosaHue

BpemeHHoe rpysonogbemMHoe obopynoBaHue cnegyeT npoekTupoBaTte B cooTBeTcTeum ¢ [2]. MNogbem-
HbIA MEXaHU3M U makenaxHble ckobbl, Kak MpaBuo, CnegyeT NPoeKTUPOBaTh A4S UCMONMb30BaHUA B OVHAMU-
YecKuX YCnoBusaXx.

8.5.10 MpoeKTupoBaHNe HaTAXHbIX CBA3EN

MpoYHOCTL HaTSKHOW CBA3KM (Hanpumep, Ans S-obpasHoli KoHUrypauumn pansepa) NpoekTUPYT TakuM
obpasom, yTo6bl OHa nossonuna Tpybe OTAENUTLCS OT HATSKHOIM CBA3M A0 paspyLUeHUs KOHCTPYKUUKN TpyObl
(kpome criyyaes, ecnu NPedycMOTPEHO paspyLueHve TpyObl, N Ha COeOUHEHWM HaTSHKHOW CBA3W npeayc-
MOTpPEHa orpaHuuKMBarolLlas Harpysky mydta). HaTskHyto CBS3b CrnegyeT paccuuTbiBaTk Ha Bce cobbiTus C
BEPOSATHOCTBIO HACTYMNEHNs Bbile, Yem 1074,

8.6 CucteMHble conpsiKeHUsA

8.6.1 06w e nonoxeHus

Bonpockl conpspkeHUiA crneqyeT paccMatpueaTh Ha paHHWX 3Tanax npoekTa, MOCKOMbKY OHU MOTYT OKa-
3blBaTb CEPbE3HOE BMUSAHKWE Ha TPYOY 1 NPOEKT cucTeMbI. YeTKoe onpederneHne conpsKeHns no3sonseT pas-
paboTky onTumansHoro obLero pelleHns ang cuctemMsl. CBA3aHHbIE C 3TUM BOMpPOChI onucaHbl e 8.6.2—8.6.9.

8.6.2 PasmelleHne coeguHeHWA

CoeavHeHue paiisepa Bbllle UMW HKE YPOBHSA BOObI CYLLECTBEHHO BIIUAET Ha MPOEKTUPOBaHWE, MOH-
Tax U Ucnonb3oBaHue (MOHUTOPWHT YCIOBWNIA).

8.6.3 BblGop ycTponcTBa orpaHu4eHust uarnda

Bbibop pacTpyboB Unv 3NeMEHTOB KECTKOCTU Ha M3rMb Ba)KHO pacCMOTPeTb Nepes NpoeKTUpoBaHuem
COMPSHKEHUSA C BEPXHUM CTPOEHUEM.

MpumevaHune — [napactpybor Heobxogumo ropazgo 6onblue NPOCTpaHCTBa, YeM A11A 3reMeHTOB HeCTKOCTU.

8.6.4 PasmelleHne yCTpoOCTBa orpaHnyeHns nsrnba

CnenyeT paccMOTPETb BO3MOXKHOCTb MCMOMNb30BaHUA TpyOHON BCTaBKW, ECNU YCTPOWCTBO OrpaHUYeHns
marnba pacnonoxeHo y KoHUeBoro douThHra Unu Ha KoHue |-obpasHol TpyBbl.

8.6.5 YcnoBus MoHTaxa BblKMAHbIX TpybonpoBoaos

Heobxogumeo npegycmaTtprBaTh UCTIONb30BaHWe BHYTPUTPYOHBIX MHCMEKUMOHHBIX cHapagoes. Ong atoro
Tpebyetcs, uTobbl cUCTEMA OYMCTKU W SUArHOCTUPOBaHUA Bbina cnpoekTUpoBaHa ¢ yueToMm obecrnieueHnss go-
CTyma BHYTPUTPYOHBIX MHCNEKUMOHHBIX NpubopoB. 3T0 Takke NPUMEHNMO K cnydaam, Korga MoxeT noTpebo-
BaTbCH BO3MOXHOCTE 3anycka cpedcTBa OYUCTKM U AUNarHoCTMPOBaHUS C BEPXHEro coeauHeHus rnbkoii Tpy6sbi.

8.6.6 MNpoexTpoBaHne coegUHEeHUs

MpK1 NPOEKTUPOBAHUW COEOUHEHWI creaqyeT npeaycMaTpuBaTb BOSMOXKHOCTb MCMOMb30BaHUA BHYTPU-
TpYBOHbIX MHCTEKUMOHHbIX CHapA40s.

8.6.7 CoequHuTenu

HeofbxoguMo onpedenuTs AeTanu (Hanpumep, BbicoTa W pacrnonoxeHve crnaHues, nogcoeguHeHve
obopynosaHua ¢ npusnedeHnem unu 6es npuenedyeHUs BoOJONas30B, TEXHUUYECKME YCNOBUS NS hrnaHues u
Byrenei).
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8.6.8 |-obpa3Hble u J-oOpa3Hbie TpyObI

McnonbsosaHue |-obpasHbix 1 J-06pasHbix Tpyb okasbiBaeT BNUSAHWE Ha NapaMeTpbl MOHTa)a rubkmnx
Tpy6, 1 3TO BaXKHO yuyuUTbIBATL NpPU NPOeKTUpoBaHMK Tpybonposogos. JTobkie TpeboBaHus K TPYOHbIM BCTaB-
Kam Ha KoHUaXx |-obpasHbix Tpyb cylecTBEHHO BIUSIOT Ha Harpysku Ha |-o6pasHyro Tpyby.

8.6.9 NMNoasogHble coeAVHEHUNA

Wcnonb3oBaHve KoHdWUrypauuu paisepa C ropu3oHTanbHbIMW COeguHEHUsMU (Hanpumep, csobog-
Haf S) MOXET YyNpPOCTUTb MOHTaX WU KOHCTPYKLMIO OCHOBaHWUA palisepa.

9 MeToabl pacyeTa, Harpy3ku U Bo3aencTBus

9.1 O6wume cBegeHun

Pasgen 9 cogepXvT pekoMeHZaUMM No MeTodaMm pacyeta rmbkux Tpy6, onpedenseT Harpyaku, o6blYHO
LeVCTBYIOLME B YCIOBUSX NpUMeHeHWs TpyB, 1 NpedocTaBnsaeT UHCTPYKUMUK MO OLEHKe peakumnn Tpy6bl unu
CUCTEMbI Ha 3T HarpysKku.

9.2 MeTopgbl pacyeTa

9.2.1 IlokanbHbIN aHanus

9.2.1.1 JlokanbHblA aHanu3 nonepeyHoro ceyeHnsa ABNAETCA CNoXHbIM BOMPoOcoM, B ocobeHHOCTH Ans
KOMBUHMPOBAHHBIX Harpy3oK, 13-3a CTPYKTYPbl KOMMO3UTHLIX cnoeB rubkoi Tpybbl. JlokanbHbIh aHanus He-
obxogum, utobbl cBA3aTh 00LWMe Harpysku ¢ HanpsxKeHnsMu 1 gedopmaunamm B Tpybe. PacueTHele Hanpa-
KeHusa 1 gecbopMayuu CpaBHUBAKOTCH C 334aHHbIMU KPUTEPUSMIA MPOEKTUPOBAHUA ONSA Cry4YaeB Harpysku,
0603HauYeHHbIX B MCXOAHbBIX OaHHbIX AMS NPOEKTUPOBaHUS.

9.2.1.2 [Ins npeasapuTenbHOM OLEHKU Harpysok Ha rubkuin Tpybonposog AonyckaeTcda UCMnonb3oBaTh
YNPOLEHHbIE YpaBHeHUS. [na geTanbHOro npoekTupoBaHus Heobxodvmel 6onee TouHble METOALI pacyeTa,
YyYMTbIBaOWWUE BCE COOTBETCTBYIOLNE BO3AEACTBUA.

9.2.1.3 [eiicTBME HArpy3oK B NonepeyHoM CeyeHun cTeHKU TpyBbl MoXeT BbITb JOKYMeHTanbHo odhopM-
NeHo Mo pesynsTaTtaM UCMbITaHWUA onbITHoro oBpasua. Takke 4onyCcKaeTCH UCMoNb30BaTh PasnuuHbIe MeTOAbI
YUCINEHHOMO aHanvsa Ans NPOorHo3NPOBaHUSA MOKarbHbIX HAMNPSKEHWA, KOTopble MOryT 6biTb NOATBEPKOEHbI
UCMbITAaHUAMIW onbIiTHoro obpasua.

9.2.1.4 PacueTHble cdopmMmyrbl crnedyeT CBA3bIiBaTh C OnpenereHHbIM TUMOM KOHCTRYKUMK Tpy6bl 1 go-
nyckaeTcs MOATBEPKAaTb ANS ONpenereHHbIX KOHCTPYKUMIA pesyrnbTaTamu TEH3OMETPUW MPU UCMbITaHUAX
onbiTHoro ob6pasua. ObocHoBaHWe pesynsTaToB 3KCTpanonsauuu HeobxogumMo LOKYyMEHTanbHO ohopMUTB.
Mpwn paccMoTPEHUM UCTIONB3OBaHUA aHaNUTUYECKX METOAOB CNEQYET paccMaTpyBaTh COCTOAHUE OENCTBYIO-
LWWUX Harpysok B Tpybe, ocobeHHO B OTHOLLEHUM KOMBUHUPOBaHHBIX Harpy3okK.

9.2.2 OueHkKa ycrnoBuln 3Kcnnyatauuu cTeHKu TpybonpoBoga

9.2.2.1 CteHKka Tpybbl, Kak B MHOMOCMNOWHOM KOHCTPYKUMK CO CBA3YHOLUMMKM CNOSMU, Tak M B MHOrOCIO-
HOW KOHCTpyKUMK BGe3 cBA3yHLWMX crioes, npeacTaenseT coboll NpocTpaHCTBO, 3arnonHEHHOE NepBUYHBIMU
apMUPYHOLWLUMYK SMIEMEHTaMM.

9.2.2.2 OueHka ycnoBui akcnnyatauun cTeHKn rinbkoil Tpy6bl BeINOMHAETCH ANS onpedeneHus Tpebo-
BaHW K OTBOZOY rasa U PeXMMOB pPaspylleHUs MeTannuyeckux maTtepuanos. [py NpoekTUpoBaHUK rMBKMX
Tpyb cnegyeT paccMartpueaTh criedylowue XxapakTepucTUKA YCIOBUIA 3KCNNyaTauum Ans CTeHKW Tpybbi:

a) NpoHUKaIoLME ras U XKUAKOCTY;

b) nocTynneHne HapyxHoro dononga (MOpcKon Boabl).

9.2.2.3 MNonumepel, Ucronb3yemMble OAnA BHyTpeHHel obornoukn, paboTtarowelt nog gasneHnem, nosso-
NAT dnougam NpoHUKaTbe B CTEHKY Tpybbl. 3Ta MHTEHCMBHOCTL MPOHUKHOBEHWS HE3HauWTENbHa OTHOCU-
TEMBHO MPOMYCKHOW cnocobHocTU, Tpybbl. MPOHVKHOBEHWE rasa U3 TPaHCMOPTHMPYEMOro NMPOAYKTa B CTEHKY
Tpy6bl paccynTbIBatOT C UCMOMNBL3OBaHNEM KBannuMpoBaHHoi Npouedypbl. IHTEHCUBHOCTbL NPOHUKHOBEHWSA
3aBMICWT OT 3HAUYEHWUIA BHYTPEHHErO W BHELIHEro OaeneHus, nnowaay NoBepXHOoCTU, TONWMHE oBornouku u
KoathchryMeHTa NPoHULAEMOCTH.

MprmeuvaHue —KoahdUUneHT NpoHULEEMOCTI 3aBUCHT OT MaTepuara, ra3oBoro KOMNoHeHTa U TeMMnepaTypbl.

9.2.2.4 [Ina tTpybonpoBogos, 3KCrnyaTUpyeMbiX B CEPHUCTLIX coeaMHeHUsAX, Heobxoammo npegycma-
TpuBaTh NpPUMeHeHWe COOTBETCTBYHOWMX KOHCTPYKLUMOHHbLIX MaTepuanos B cooTseTcTBuUr ¢ TOCT P 53678
n FOCT P 53679.
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9.2.2 5 lNMocne nepexogHoro nepuoga OCTUTaeTCH YCINoBME PaBHOBECUS, MPU KOTOPOM 3HaYeHUs nap-
UuanbHoro gaBreHns B CTeHKe Tpybbl Bonee HM3KME UMK, KaKk MakCUMyM, paBHbl 3HaUYeHUAM napumuansHoro
OaBIeHVA B MPOXOOHOM KaHane Tpybbl, ¢ dhakTUYeckuM 3HayeHUeM, 3aBUCALLUM OT AaBMNEHWS, TEMMNEPATYpPhI,
MonNVYMEepHLIX MaTepUanos.

9.2.2.6 [ina ucxopHoil annpokcuMaummn napuuansHoe gasnexne H,S B cTeHke Tpybbl MOXeT BbiTb npu-
HATO paBHbIM MapuMansHOMY SaBMEHWH B MPOXOOHOM KaHane Tpybul. [NpegnonaraeTtcs, YTo 3T0 KOHcepBa-
TUBHO, TaK KaK AaBreHue B CTEHKe TpyDObl orpaHMYeHo gJaBrneHMeM OoTBO4A rasa B 3a4aHHOM MECTe C YYeToM
Hapy>KHOTo faBneHus Mopckoli Bogel. MoryT uMeTb MecTo pasnuuus B cocTase dorionga B MPOXOgHOM KaHane
Tpybbl 1 cTeHKe TpyObl M3-3a pasHO MHTEHCUBHOCTV MPOHUKHOBEHUA H,S 1 OpYrvX KOMMOHEHTOB.

9.2.2.7 Ecnu TpebyeTcAa npoBedeHne UCMbITaHWiA, Ucronb3yoT Bonee BbiCokoe napunansHoe gaBneHune
H,S wnu gaenexve, pasHoe pacyeTHOMY 3Ha4YEHUI AaBMEeHUs.

9.2.2.8 CteHky rnbkoil Tpybbl MHOrOCNOMHON CTPYKTYpPLI 63 CBA3YOLWUX CNoe., NpeaHasHadeHHoW 4ns
CTaTMUYECKUX YCMOBWIA NPUMEHEHWS, crieqyeT paccMaTpuBaTh Npu YCroBuK 3anonHeHus Tpybonposoga Mop-
ckoii Bogon. HapyxHyto obonouky rubkoli Tpy6Bbl MHOTOCNONHOW CTPYKTYpPbI 663 CBA3YHOLWMUX Croes, npegHa-
3HaYEeHHY0 AN QUHaMUYECKNX YCIOBUIA MPUMEHEHUS, CeqyeT KBannudyuMpoBaTh Kak BOLOHEMNPOHULIGEMYIO.
Takke HeobxoQMMo paccunTaTh CPOK aKcnnyaTauumn rubkoro Tpybonposoga B yCroBUSAX ero 3anofiHeEHUs Mop-
cKoi1 BoOOiA.

9.2.3 O6wWwun pacyer

9.2.3.1 O6wue ceenerus

9.2.3.1.1 OB pacyeT BLINOMHAKT 4NA oleHKku obLuero Bo3geicTBna Harpysok Ha Tpyby Ha Bcex aTa-
nax MOHTaka, 3Kcnnyatauuy 1 U3BMedYeHus, ecnn npumeHumo. B obliemM pacyeTe oUeHMBaKT CTaATHUYECKYHO
KOHbUrypaLuo 1 NpeqenbHyo peakynio Ha CMeLeHNe, UCKPUBIEHHOCTb Y BO3OENCTBUSA OKpYKatoLeii cpeap.

9.2.3.1.2 Bo3geiicTBua obLyel Harpysku, Kak NpaBuio, NoATBEPKOAKT YACNEHHbIMU MeTOgAMW aHanu-
3a, HanpyUMep METOAOM KOHEUHbIX areMeHToB. [pKn pacyeTe cneqyeT yunTbiBaTb TPEXMEPHYH QUHAMWUECKYHO
peaKkuui, CTOXacTUUYECKYH peakuuo (HeperynsapHoe BOMHEHWE MOPSA) U HEMUHERHbIE Bo3gencTBus. Komnbio-
TEPHYH MOZEMNb W pe3ynbTaThl CNeqyeT JOKYMEHTanbHO ohopMuUTh.

9.2.3.1.3 lNpwn npegeapuUTENbEHOM MPOEKTUPOBAHUM KOHWIypaLuM SOMYCKaeTCA UCMONb3oBaHWe cTaTk-
YecKuX 1 NceBaoCTaTUYECKNX METOAOB pacdeTa. VIsMeHSAWMeCH BO BPEMEHU Harpysku (HanpuMep, BOrHbI)
crnenyeT MOAENMPOBaTh C MHAMWYECKUM aHanM3oM Ha aTane paboyero NpPoeKTMPOBaHUA C BHUMAaTENbHbIM
paccMoTpeHUEM BRUSHUS UHEPLN.

9.2.3.1.4 KpuTtudeckue dasbl Npy MOHTaXKE W SKCNyaTaul MOXKHO OLEHMBaThb C NPUMEHEHEM MeTOaN-
K/ MOLLAroBOro MHTErPUPOBaHKA Mo BPpeMeHU. PaccMaTprBaemblie BOMHOBLIE YCMOBUA MOryT BbiTb On1caHbl
OETEPMUHUCTUUECKUMU UMW CTOXACTUUECKUMU MeTodaMK. KOHCTPYKUWOHHOE AeMnchupoBaHue MOXKeT npu-
HUMaTbCHA BO BHMMaHue ¢ AeMndupoBaHueM NponopumoHarnbHOro Tvna, Ucnonb3yeMsiM 6e3 MHEepLUWOHHOTo
KOMMOHEHTA.

9.2.3.1.5 lNpu pacdyeTe cnegyeT yuuTbiBaTb XapakTepUCTUKK TpyObl M 3KCnyaTauWoHHble OaHHbIe,
[na HeKoTopbIX YCIOBUN NMPYMEHEHUS XapaKTepUCTUKN JKECTKOCTU TPyObl Ha M3rMb ABNAKOTCH KPUTUUECKUMMU,
Hanpvmep ans nerkux TpybonpoBogoBs, KOTOpbIe NMOLgBEPrarTCH PE3KUM AMHAMUYECKUM NepeMELLEHUAM, UMK
30Ha KacaHus ¢ MOPCKUM AHOM — B HWKHel yacTy csob0o4HO NpoBUCAROLWEN CeKUMU B KOHUrypauumn cBo-
6ogHoit S. Heobxogumo, utobbl B TaknX cnydyasx TOYHO OLeHMBanach XecTKOCTb Ha u3rnb ons onpegeneHus
BO3MOXHOCTU MOTEPU YCTONUMBOCTU UMW HapyLLeHUs NpoeKTHbIX KpuTepres MBR. K napameTpam kecTkocTu
Tpybbl Ha M3rnb oTHOCATCHA YMCMO, TOMWMHA (BKIOYAS NPUMYCKK) U MaTepuan NonMMeEpPHbIX CrOEB, CPeaHSAN
TemnepaTypa B crnosx (Tpyba umeeT 6onbLUyro XecTKOCTb Npu 6onee HMU3KOW TemrnepaType), HeNUHeNHble
XapaKTepucTUKX MaTepuana (CocTapeHHbIi U He NMOOABEPrHYThI CTAPEHWIO MaTepvan) U BHyTPEeHHee gaene-
HUe. BnuaHue apMupyroLLMX CNOEB Ha pacTsKeHWe Ha KEeCTKOCTb OBbIYHO MOXKHO He YUYUTbIBaTh, MOCKOMLKY
apMupyroLLas NpoBofoka MOXKET CMeLLaThes, korga Tpyba narnbaetcsa ¢ 6onbLol KpUBUSHON.

9.2.3.1.6 HeobxogMMo yuuUTbIBaTbL peakuu paisepa npu ero B3auMOOeWCTBMM C MOPCKUM OHOM.
Mpu aTOM, KaKk NpaBuUmo, WUCMOMb3YHOT NMOMHOE HEMNVHEWHOE YPaBHEHWE.,

9.2.3.1.7 Ytobbl NpoBepUTe BO3MOXKHOCTL MOTEPK YCTOMUYMBOCTU TPyDbl, Heobxoaumo paccmaTpusaTh
MUHUManeHoe achdeKkTUBHOe HaTskeHe. Kak npasuno, Tpebyetca, uytobbl achdhekTBHOE HaTskeHWe Bbino
nonoxuTensHeIM. CriegyeT nokasaTsk, UTo Kakoe-nnbo adydekTUBHOE cxaTue JonycTumMmo Ons Tpybsil.

9.2.3.2 Ctatnueckuin pacuet

9.2.3.2.1 Llenbo cTaTU4eCKOro pacueTa ABNAETCA OnpedeneHre HadarbHOoW CTaTU4Yeckol reomeTpuin
KoHburypauum Tpybbl. MNMpoeKkTHEIMY NapameTpamy, BelibrpaemMbiMu oA cTaTUYecKoro pacyeta, obbIyHO SB-
naTCA AMVHa (OnWHbl), Macca, TpeboBaHusA NnasydecTy W pacnofioKeHUe TOYKW KacaHWs ¢ QHOM MOpS U
nogeogHoro 6ys (byee). Ha atane crtatuyeckoro aHanuaa obblYHO paccMaTpUBalOTCA Takue Harpysku, Kak
MNOTHOCTb, MMaByyYecTb, BHYTPEHHWIA hrong, CMELLEHWE cygHa U Harpy3k OT TEeUEeHUS.
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9.2.3.2.2 [Ina rnbkunx painsepos criegyeT pacCMOTPEThb TPY CrefyroLWmnX aKcTpeManbHbIX crnydas:

- aHanua 6nusKoro pacrnonoXeHus;

- aHanu3 JanbHero pacronoXKeHUs;

- MakcvmaneHoe 60KOBOE OTKIMOHEHKE.,

9.2.3.3 uHamunyecknin pacdet

9.2.3.3.1 Cnegyrolwum 3Tanom npouecca npoekTMpoBaHna (TONbKO ANa AUHaMUYECKUX YCNOoBWUIA NpuMe-
HEHWA) ABNSAETCH BbIMNONHEHVE QUHAMWYECKOrO pacdyeTa cucTeMbl, UTobbl oUeHWTE 06Lue gAMHaMUJYeckme xa-
pakTepucTUkL. PaccMaTtpuBaroTcs KOMMOHOBKa CUCTEMBI W MOMOXKEHWE CygHa, BbibpaHHbIe Ha OCHOBE CTaTu-
YecKoro aHanusa, U cepus criyyaeB AMHaMUUECKOW Harpys3kn. 3TU cryyau Harpyskn o6beguHAT pasnuyHblie
YCMOBWSA BOMH W TEYEHWI, MONOKEHWA W NEPEMELLEHUS CygHa, YCNOBUSA CogepKMMoro pansepa gna obecne-
yeHus obLLeil OLEHKU BO3MOXKHOCTU MCMOMb30BaHWUA parisepa B YCMOBUSAX 3KCNyaTauum U SKCTpeMarnbHbIX
YCIMOBUAX OKpyKatowel cpedbl. PekomeHgaunu no seibopy cnydaes Harpysku cum. B 6.5.

9.2.3.3.2 Ha stane guHaMn4ecKoro pacueTta OS5 MONydeHUs XapakTepucTuk paisepa BnusiHue nepe-
MELLEHWIA CygHa criegyeT paccMaTpuBaTth B KOMBUHaUUM C cvnaMu BO3AEWCTBMA BOMH U TeueHuin. Mvapoau-
HaMWYyecKue cunbl MOXHO paccuMTaTe Ha OcHoBe ypaBHeHus MopucoHa cornacHo 9.3.1.2. MNepemelleHus
cyaHa mMoryT BbITb Mony4YeHbl U3 AaHHbIX MOAENMbHbBIX UCMbITaHUIA, AaHHbBIX KOMMLHTEPHOMO MO EMUPOBaHNS U
C WCMomMb30BaHNEM OMepaTopoB aMMiMTYLHOW XapakTeEPUCTUKK CyAHa U MapaMeTpOB BOMTHEHUA.

9.2.3.3.3 PacueT B YyacToTHOW obrnacTt obbluHO HelenecoobpaseH 13-3a reoMeTpUUecKoi HerMmMHeHo-
CTW, 0BbIYHO CBA3AHHOW C AMHaMUJecKUM rnoBegdeHuneM rubkux paisepos. CnegoeartensHo, pacuyeT rubkoro
parizepa 06bIYHO BLIMONHAT MOZEMNVPOBaHUEM BO BPEMEHHOW 06racTy.

9.2.3.3.4 3Tansl cTaTUyecKkoro 1 AMHaMNYEecKoro pacyeTa 4acTo B3auMoCBSA3aHbl, MOCKOMbKY ArA onpe-
OENeHns npenBapuTenbHbIX pasMepoB U KOMMOHOBKM HEOBXOOUMO HECKOMbKO 3TaroB MocnegoBaTenbHoro
nNpubnukeHns.

9.2.3.3.5 TouHOCTb U CXOAUMOCTb M0BLIX pe3ynsTaToB, NonyyeHHbIX NpY gUHaMMYeckoM aHanuse, crne-
OYET TWaTenbHO NPOoBEPUTL NMEPEn NUCTONb30BaHNEM WX Mpy NpoekTuposaHu. Ocoboe BHUMaHWE yOoensoT
afeKBaTHOCTW Bblbopa CETKM 1 MOLLaroBoMy OTCMEKUBAHMIO M3MEHEHWA BO BPEMEHW, MPUMEHSEMBIX MPY aHa-
nuse. YyBCTBUTEMNLHOCTb XapaKTEPUCTVK K HanpasneHWro Nnoaxoga BOMH M Nepuogy BOMHbl CrieayeT oueHu-
BaTb ANS paccMoTpeHUA Hanbonee HebnaronpUsATHBIX YCITOBWIA Harpy3Ku.

9.2.3.3.6 Ins guHamuyeckoro pacyera MOryT WUCMOMb30oBaTbCA Kak perynapHbie BOMHbI, Tak W Hepery-
NspHOEe BOMHEHVE MOPS BO BPEMEHHOW obrnacTv unu B yacToTHoW obnactu. MNogxon «perynspHble BOMHbI/
BpeEMeHHas obnacTb» peKoMeHAyeTCA ONA NpeaBapuUTENbHOO onpeneneHus pasMepoB KoHdurypaumm pan-
sepa. Onpegensowue pesynsTatbl aHanusa perynsapHbIX BoMH crenyeT BepudyUupoBaTh nepuogamn He-
peryrnspHoro BONMHeHUs, YToObl NOATBEPAUTEL, UTO PE3YNBTUPYIOLKME NapamMeTpbl MOoMy4YeHbl ¢ 4OCTaTOUYHOM
TOYHOCTBO. AHaMNoMMYHO ONpedensArLLMe pe3ynsTaThl aHannaa B YacToTHOW obnacTu cnegyeT sepuduympo-
BaTb aHanW3oM BO BpeMeHHO obnacTti, YTobbl MOATBEPAUTL, YTO PE3YNETUPYHOLWME NapaMeTpbl Mony4YeHbl ¢
AOCTaTOYHOW TOYHOCTHIO.

9.2.3.3.7 Kak npaeuno, 13 AuHaMn4ecKoro pacyeTa Heobxogumel criegyrolne sHadumble QUHaMuyeckme
napameTpbl BO BCEX TOYKAX CTPYKTYPHOW, rPaHMYHOI 1 re OMETPUYECKOI HEOOHOPOAHOCTH pai3epa, a UMEHHO
B BEPXHEW YacTu paiisepa, 30He NMaBy4YecTU W 30HE COEOUHEHUA C NOABOAHBIM 0BopygoBaHWEM, a TakKe Ha
donaHueBbIX COEAUHEHUSAX:

- MakcuMarnbHbliA U MUHUManNbHLIA YINbl paiisepa;

- MakcMmansHoe 3dyheKTUBHOE HaTAKEHUE WM CKaTHE;

- MUHUManbHbIA paguyc narnba;

- epeMelleHre N UCKPUBMNEHHOCTL pai3epa B TOYKE KacaHWa ¢ MOPCKMM GHOM,;

- cMeLleHne Bysa 1 HaTsKeHWe HaTsKHOM CBA3K;

- HaTsKeHWe paiiaepa U yron Bbixoga Ha yaepxvsarolem Gye;

- 3hhEKTUBHOE HATSKEHME, N3rMbaroLWMn MOMEHT, cina caBura U CMeLLeHVe Ha draHUEBbIX COEOUHEHUSX;

- MonoXKeHue Ha ypoBHE MOPCKOro AHa;

- HaTsKeHWEe B 30HE COedVHEeHUs ¢ NogBoaHbIM 0BOpYOOBaHMEM;

- paccTosHWA Mexay palsepaMu 4na cry4Yaes 0QHOBPEMEHHOMO UCTONb30BaHWA HECKOMbKNX panl3epos;

- paccTosiHUE OT OMOPHON KOHCTPYKLMM UMM MOPCKOTO OHA;

- paccTofaHUe Mexady pansepamu v WBapToBbIMKW TpOCaMM.

3HaueHus yrna v HaTsSKeEHWS paiisepa B KOHEYHbIX TOYKaxX MOryT UCMOMb30BaThCH NpU NPOEKTUPOBAHUN
YCTPOWCTE orpaHndeHna narmba gna npegynpexgeHua nepervba parsepa B 3TUX ToYKax. 3Ha4deHWs name-
peHWIA yrma B criydae COequHEHUs C CYOHOM CredyeT yuuTbiBaTb Mpy OTHOCUTENbHOM BpaleHuu (Kunesas
Ka4ka) cyoHa.
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9.2.3.4 MporpamMHBIA KoMMNeKe

Ons aHanusa paiisepa NPUMEHSAIOT CreUManu3n poBaHHbIE NPorpaMmMHbIE KOMMMEKCHI, UCMOMb3YHLLVE Me-
TOAb! KOHEYHbIX 3NEMEHTOB. PeaynbsTaThl pacyeToB B NMPOrpaMMHbIX KOMMNekcax Heobxognumo BepudnLMpoBaTh.

OTueT, 0606 awi BepurKaLuo, BaNugaumvo v NogTBEPKOEHWE BEPCUU MPOrpaMMHBIX MHCTPYMEH-
TOB, Npegnonaraemsix K MCMonbL30BaHWI0, NPEAOCTABNSAIT 3aKa3uuKy Ha paccMOoTpeHue U yTeepkaeHue. He-
obxoavmo, uTobbl 3TOT oTUYET OBHOBNAMNCA Mo Mepe pas3paboTkM HOBbIX BEPCUIA, KOTOPbIE PaCLLUUPSAOT OCHOB-
HbIX (OYHKUUOHArbHbIE BO3MOXKHOCTW UMW U3MEHSAHOT METOZOMOTMI0 1 MateMaThUYeckne Mogenu.

9.2.3.5 MNpuHUMnsl MogenupoBaHus

9.2.3.5.1 [Inst TO4HOCTU pes3ynbLTaTos onpeaensowMm SBNATCS crneyrowme napaMeTpbl MOAeNMpoBaHus.

- pasmep CeTKW1 B 3aBUCUMOCTI OT paguyca UCKPVEBMNEHHOCTM, MOMYyYEHHOM Mo pesynbTatam aHanusa;

- Bblbop C4 1 C,,, ANA pacyeToB BOMHOBOW Harpysku;

- BbIGOp rpaHnYHbIX YCOBUIA,

- BbIbOp BPEMEHHOTO LWara v NPoAoIKUTENBHOCTY AN AUHaMWUYECKOro aHanuaa;

- TWUM KOHEYHOrO 3MNeMeHTa;

- BbIGop mMogenu u koadchruneHToB JeMnupoBaHnS.

9.2.3.5.2 B HeKkoTopbIX criydaax XenatelbHO BbINOMHWTL HECKOITbKO MPOroHOB rNporpaMmMbl AN nposep-
KW YyBCTBUTEMBLHOCTU Pe3ynbTaToB K 3TUM NapamMeTpam.

9.2.3.6 OueHka cocTaBHbIX KOHMrypaunii

9.2.3.6.1 Paitsepbl, ucnonb3yemble Ha 3KCnnyaTaumMoHHblX o6bekTax, BO MHOMMX cUTyauusx obbeguHs-
HOTCA B Ny4yok. CyLecTBYHOT CriegyroLwne Tpy Tna rnyyKkos:

- cBOBOAHbIW MYYOK;

- 06beUHEeHHbI MyYoK,;

- MHOTOCTBOIMbHbIE paiisephbl.

9.2.3.6.2 Paiisepbl B cBo60gHOM nyuke cBobBoOHO NepeMeLLarnTca He3aBUCUMOo Apyr OT apyra 1 coeaun-
HeHbl TOMBKO B KOHEYHbIX TOUKax U B MecTe KpenneHus nogsogHoro 6ys. Mpu aHanu3e ceobogHoro nyyka sce
paiisepbl cnegyeT paccMarpueaTe UHOVMBUAYaNbHO B OTAEMNbLHOM Moden (Mogeny oTAenbHbIX paii3epoB unu
SKBMBaANEHTHbLIE MOAENU HE PEeKOMeHAOBaHbI 415 eTanbHOro npoekTupoBanns). Mogens ceobogHoro nyyka
Ba)KHO paspaboTaTb JOCTATOUHO AeTarnbHO, UTobbl MOXHO BbINO paccunTaTh BCe NepeMeLLeHns U Harpysku B
paiisepax, nogsogHoM Bye 1 HaTsKHbIX CBA3AX. MMapoauHaMUYeckoe B3aMMOLECTBUE paln3epoB MUHMMarb-
HO MpW YCMOBUK, UTO OHU pasfeneHbl paccTosHeM Gonee YeM B NATb pas NpeBbILaWUM X AUaMeTp, Kpo-
Me cryJaes, Koraa s CUHXpoHU3aumm TypOyneHTHOCTU UMW APYrUX UCKEXKEHUM 0B TEKaHUA He UCTOoMNb3YyeTCH
paiisepHas pelueTka 4oCTaToYHoro pasmepa.

9.2.3.6.3 PaiizepHble Tpy6bl B 06bequHEHHOM ny4yKe coeguHeHbl BMecTe Yepes KOpoTKUe UHTepBansl
Takum o0bpasom, UTO OHUM NepemeLLarTcs Kak eauHeln 6nok. Obuee HaTsKeHME B NyYKax pal3epos ¢ Heogu-
HaKOBbIMU CBOMCTBaMU pacrpenensaeTcs B 3aBMCYMOCTI OT OCEBOIA KECTKOCTU OTAENBHLIX paii3epoB. Takke,
acuMMeTpUYHas KoHdUrypauma nydka cosgaeT HeECUMMETPUYHbIE MMAPOOMHAMUYECKME HArpysKku, KOToOpble
MOTYT MPUBECTM K TOPCUOHHOMY CKPYUMBaHUIO MydKa paisepos. MNpu MogenmupoBaHnuy Takux My4YKoB peKOMEH-
AyeTcs criegyrolee:

- 0Bwee nepemeLLeHWE Ny4YKa CPaBHMBAETCH C OXKMAAEMbIM NeEpeMeLLEHWEM OTAENbHbIX Pai3epos;

- OTHOCUTEMbHbIE NEepeMEeLLEHUS OTAEMbHBIX Pali3epoB B My4Yke paccMaTpusaTcs TakuM obpasoM, uTo
BO3MOXHOCTU MEPENNETEHNS U HAPYKHOrO M3HOCA pai3epoB Obinu cBedeHbl K MUHUMYMY;

- OLEHMBAETCA pacrpefeneHe HaTsKeHUss B KOHEUHbIX TOUKax; AN npegsapuTenbHOro MpPoeKTupoBa-
HUS MOKET MPUHUMAaTBLCA KOHCEPBaTWBHOE MpearonoxeHne, Yyto camas bonbwas Tpyba B nyyke BOCNPUHU-
MaeT BCH Harpysky.

9.2.4 OueHKa cpoKa 3Kcnnyatauum

9.2.4.1 Obwume ceengeHNs

9.2.4.1.1 MNpoeKkTHbIA cpok sKkcnnyaTauny Tpybel gormkeH BbiTe onpegeneH U JOKYMeHTanbHO odhopM-
neH. MNpoEeKTHBIN CPOK SKCnnyatauuy MOKET OCHOBLIBATbCH Ha MPOOOIHKUTENBHOCTU KOHKPETHOro MpoekTa
UnN1 rNpUMeHeHus, unu MoXeT BbiTe CBA3aH ¢ nporpaMMoit 3amMeHbl. B koHcTpykuun rubkoit Tpybel criegyet
YOENATb BHUMaHWe CPOKYy 3KcrnyaTauun Unu 3ameHe BcriomoratensHoro obopynoBaHus, Kak yactu obluei
MONMWTUKW CpoKa aKChnyaTaumm.

9.2.4.1.2 OnpegeneHue cpoka akcnnyaTtaunu Tpybel Takke MOXeT BbiTb CBA3AHO C NPOrpaMmMoi TEXHU-
YeCcKOro KOHTpOms B npoLlecce skcnnyatauuu. MeTog KOHTpomns U NepvoguyHOCTb KOHTPOMS OOMmKHbI ObiTh
OOKYMeHTaneHo ohopMIeHbl C NOATBEPKOEHUEM BO3MOXKHOCTU MPUMEHEHUA B KOHKPETHBLIX YCNOBUAX Npu-
MeHeHUs (cM. pasgen 14).
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9.2.4.1.3 lNpun oueHKe cpoka 3KcnnyaTauuu crnegyeT paccMaTpmneaTh cnegytollee:

- KOPPO3UKD METaNMNMMUEeCKUX Matepuanos 1 gpyrie pexmumel paspywenns (SSC, HIC, aposus, sogopoa-
Hoe oXpyn4yuBaHue);

- U3HOC MEeTannnyeckoro Matepuana;

- ycTanocTe MeTannM4eckoro Marepuana;

- DECTPYKUWIO MOMMMEpPHOro/3nacToMepHoro Matepuana;

- usHoc/abpasvBHOE UCTVPaHUE NONMMMEPOB/3MacTOMEPOB;

- KOHCTPYKLUMI KOHLEBOrO hnuTuHra.

9.2.4.1.4 PexunMbl U3HOCA W YCTANOCTHOrO paspyleHns obblYHO paccMaTpUBarTCH TOMbKO ANS au-
HaMWYeckux ycrnosuii npumeHeHusa. MoryT 6biTb BeIGpaHbl Takune MeTannuMyeckue MaTepuansl, KOTopble He
MoABEPrarTCH KOPPO3UM, UMK, B KAYECTBE ansTepHaTUBbI, JOMYCKaeTCA paccunTbiBaTb CKOPOCTh KOPPO3UK C
YYETOM MPOrHO3NPYEMOX Cpedbl KOMbLEBOro NpOCTpPaHCTBa M UCMONb30BaTh €€ B MPOEKTHbIX pacyeTax. Ans
apMUPYHLLMX MPOBOMOK MOryT BbiTh HEOBXOOVMbI UCMBITAHWA Ha KOPPO3UOHHYH ycTamocTb. lNMpu Boibope
Martepuana crnegyet paccMmarpusaTtbh U Opyrie BO3MOXHbIE MexXaHW3Mbl paspyleHns, skrodas SSC, HIC,
3pO3NH ¥ BOGOPOOHOE OXpYNuuBaHUE.

9.2.4.1.5 MsHoc 1 ycTanocTe B MeTannMUeckux criosx paccmarpuearoT B 9.2.4.2. [JecTpykumns nonu-
MepHOro/anacToMepHoro crnos U usHoc/abpasvBHOe UCTUPaHWE MONVMEPHOro/3NacTOMEpPHOro Cros pac-
cMaTtpusaloTcH npy Bolbope Matepuana Ans KOHKPETHbIX YCIOBUA MPUMEHEHWS WM OLEHKW CTapeHus/ucnbl-
TaHWin Ha cTapeHue. KoHuesol UTKUHI cnegyeT npoekTuposaTh, obecneuneas cootseTcTBue TpeboBaHUAM
FOCT P 59309 FOCT P 59305, Bribopy MaTepuana v aHannay Ha ycTanocTb.

9.2.4.1.6 YcranocTHoe paspylleHWe crnegyeT paccuyuTbiBaTh ANS BCEX KPUTUUYECKUX ToYeKk Mo gruvHe
apku paiisepa. Ocoboe BHUMaHWe yOenswoT onpefeneHuio gemMndupoBaHua paisepa. KpuTuueckue TOUKU
OMpenensaTcs Ha KOHCTPYKLUMOHHBIX, TPaHUYHbIX M FEOMETPUYECKUX rpaHuLax pasgena KoHdurypaumn pan-
3epa B 30Hax 3MEMEHTA KECTKOCTU Ha M3rub, TOUKW KacaHWs ¢ MOPCKMM OHOM W1 peskux nepernbos. B kaxgoi
KpWTHJeckol obrnacTu crnegyeT oueHVBaTh CrenyrLue UCTOYHWKKU YCTaroCTHOo paspyLUeHns:

- NepeMeLLeH s, BbI3BaHHbIE YacTOTOM BOMHbLI, ANs BCEX BOMHOBLIX CUCTEM, ONPeneneHHbIX B KpUTepw-
AX MMOPOMETEOPOIOTUYECKMX YCNOBUIA;

- NepeMeLLeHns cygHa Kak MeaneHHslid gpeid (BToporo nopagka);

- yacToTy BuBpauwnu paisepa, BblsaBaHHOW BuxpeobpasoearHnem (VIV), B ycnoBUaX yCcTaHOBMBLLETOCH
MoTOKa;

- nepemMelleHns nog gerctemem VIV paiizepHol KOMOHHbI, KOTopasa yoepKusaeTt rubkuin painsep B ru-
BpurOHbIX pali3epHbIX CUCTEMaX, U/UNK Koprnyca CygHa;

- BMBpayuuo Bo BpeMs MOHTaxka 1 obcnykusaHus;

- NpoBKOBLIA peXuM TedeHusa donouaa.

9.2.4.2 OueHKa ycTanoctu 1 usHoca

9.2.4.2.1 Tnbkue Tpybbl ABMAOTCA CNOXHBIMU KOHCTPYKLUAMUW ANSA OUEeHKW ycTanocT 1 uaHoca. Cye-
CTBYET PS4 NoTeHUWanbHbIX MEXaHM3MOB pPOCTa NokasaTenel ycTanocTy U U3Hoca, KoTopble MOryT BbITb Kpu-
TUYECKMMU A8 KaK4oro Tina Tpybbl. PacueTsbl Ha ycTanocTe Ans nmMbkux paisepos cogepKaT CyLeCcTBEHHbIE
HeonpeaeneHHOCTU U3-3a YNPOLWEHHOCTU SaHHbIX O ANWTENbHO AEWCTBYIOWNUX Harpyskax v B maremaTude-
CKIX MOZENSAX W CIIOXKHOCTY NPOLECCOB YYeTa M3HOCA U HAKOMMEHUA ycTanocty. Ecnu npyMeHMo, Ucrnonbay-
0T MporpamMmy MOHUTOPUWHIA YCIOBWUIA 3KCTNyaTauuu U TEXHUUYECKOrO COCTOSHUS.

9.2.4.2.2 K noTeHynanbHbIM MeXaHW3MaM paspylleHWs ONS apMUPYHOLLMX NPOBOMOK Ha pacTsxXeHue
OTHOCSTCS CregyroLue;

- U3HOC MeXAy CroAMK 1 NMPAZAMKU OTAEMbHbBIX KOPAOB;

- yCTanocTe apMUPYHLL KX MPOBOMOK B CYX0i 1 KOPPO3UOHHOW Cpee KoMbLEBOro NPOCTPaHCTBa;

- yCcTanocTb OTAENbHbIX NMPOBOMOK MpK (hPETTUHM-KOPPO3NK — Tpyba MHOrocnoiHoW CTPYKTYpbI 6e3 cBa-
3YHOLLMX CIOEB;

- U3HOC UMW COPETTUHI-KOPPO3UA MEXKOY NPAgAMU BHYTPW KOPAOB;

- KOPPO3USA aPMUPYIOLLUX MPOBOMOK.

9.2.4.2.3 lMNMpn narmbe rubrkoil TpyObl MHOTOCINIOWHOW CTRYKTYPbI 6€3 CBA3YIOLWMX CNOoeB apMupyroLme
CroV CKOMb3AT OpYr OTHOCUTENBHO Apyra, co3Aasas NoTeHUManbHYH BO3MOXKHOCTb U3Hoca. CKopocTe M3Hoca
asnaeTcA yHKUMER JaBneHns B 30He KOHTaKTa, KoadpUMeHTOB M3HOCOCTOMKOCTU U CTENEHW CKOMbKEHUA
(cBsizaHHOW ¢ narnbom). C 1cronb3oBaHUEM IKCTIEPUMEHTANbHBIX AaHHbIX pa3paboTaHbl Mogenu ans moge-
NUPOBaHKA TakvX peXUMOB paspyweHusa. Kak npasuno, AnA peweHWs gaHHow npobrnembsl UCAONb3YT no-
NUMEpPHbIe/3MacTOMEPHbBIE NMPOTUBOW3HOCHBIE CMOWM MEXOY apMUPYOLWUMK crosMu. Tpu BeINONHEHWUWN OLEH-
KW cpoka akcrnyatauuu crnedyeT NoATBepauTb (hyHKUMOHAamNMbHbIE 3KCMNyaTauuoHHbIE XapakTepucTUKL 3TUX
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crioes, ocOBEHHO AN1A NPUMEHEHUSA B YCITOBUAX BbICOKUX TEMMEPATYP. TakKe CKOMbXKEHWE MPOUCXOOUT MEXDY
OTAENbHBIMU NPASAMU B apMUPYHOLLMX Kopaax.

9.2.4.2.4 Tpn oueHKe Ha ycTarnocTb crnegyeT nokasatbh, YTO SKCTpeMaribHble HanpstKkeHna B apMupoBa-
HUSIX Ha pacTsikeHve TpyD MHOrocroriHOM CTPYKTYpbl 6e3 CBA3YIOWMX CIOEB U B YyCUNUBAOLWMWX cnosx Tpyd
MHOTOCMOWHOW CTPYKTYpbl CO CBA3YHLUMMKU CHOSMW HaxoAsTCA HUKe Mnpenena BbIHOCMMBOCTU Marepuana
[NuHKna NygmaHa (Goodman) Ha pucyHke 22], unu cnegyeT BhINONHUTE pacyeThl Ha YCTanoCcTHOE paspyLlleHue.
Ouarpammy Xeira CTpOSiT Ha OCHOBE COOTBETCTBYHLLUX SAHHbLIX UCTIbITAHWIA C YYETOM CBOWCTBa Matepuana,
auameTpa v Npoduns NPOBOMOKU, XapaKkTePUCTHK OKPY:KatoLLelr cpedbl B YCNOBUAX 3KCnnyatayum. Ha pucyh-
Ke 22 npuBedeH NprmMep Knaccuueckoi guarpaMmmel Xerra, nokassiBaowmini obrnacTii HakonneHns ycTanocTu
1 obnactu 6e3 HakonneHus ycTanocTy.

YA

i
1 T 1 I I I I

X

X— cpefHee HanpsXeHye G, Y — nepemeHHoe HanpsxeHxue ¢,; T — oBnacTb HakonneHus yctanocty; 2 — obnacte 6es
HakonneHWa yctanocT; 3 — nuuua MNygmanka

PweyHok 22 — Mpumep guarpammel Xelira

9.2.4.2.5 PacueTbl yCTanocTHbIX paspyLlleHnid SonycKaeTCa BhIMOMHATL Ha OCHOBE OrpaHUYeHHOoro Ynucna
KINaccoB COCTOSIHWSI MOPSA MpyW YCMoBWM, YTO BbIOOP TakMx KMacCoB OCHOBaH Ha KOHCEPBATWMBHBIX KPUTEPUSX.
YcTanocTHyo JOMNroBEYHOCTb BO3MOKHO paccuyuThbiBaTh Ha ocHoBe S-N-nogxoga K yctanocTi npy npegnonoxke-
HUW NHEHOTO HakonneHwus noepexneHns. JaHHbie S-N cnegyeT nonydyats B COOTBETCTEBUM C TpeboBaHnsa MU
FOCT P 59309 w TOCT P 59306. PacueTbl BbINOMNHAKT ANA KPUTUUECKUX 30H paiisepa, TakMx Kak TOUKU Npuco-
eOWHEHVA U 30HbI pe3kux nepernbos, Ha OCHOBE KOMBUHaLUMKN CPeaHUX U NMEPEMEHHbBIX HAMNPSKEHWIA.

9.2.4.2.6 Ycnosua, npMBogsaLLMe K YCTaNoCcTU Npu OpPeTTUHI-KOPPO3UK, MOTYT Bbi3BaTk 3HAUUTENbHOE
CHWKEHVE npedena BbIHOCMWBOCTU OTAEMBHLIX apMUPYIOLWMX MPOBOMOK UMK KOpOoB, ocobeHHO B obnactax
C HASKUMU HanpsKeHUaSMW ANUTENBHBIM CPOKOM 3KCnnyaTtauvu. Jlunua l'yaMada Ha guarpamme Xewra ans
apMUpPYHLLUX MPOBOSOK B YCMNOBUAX PPETTUHM-KOPPO3UM MOXKET pacroniarateCs 3HaunTENbHO Hpke. MosTomy
BO3MOXHOCTb YCTanocTu Npu hpeTTUHI-KOPPO3UKX criegyeT NoABeprate TWaTeNbHOMY UCCIEN0BaHUIO.

9.2.4.2.7 TpelluHbl, Bbi3biBaeMble YCTaNocTbl MNpu OPEeTTUHI-KOPPOo3UKM, 3apoXKaarnTcs Ha MnoBepx-
HOCTAX MPEepLIBUCTOrO CKOMbKEHUH, MepBOoHaYarnkHo 3a CUeT NepeMeHHO MOBEPXHOCTHOW CUMbl (TPeHUs),
nepegasaeMoli Ha obnacTb ckonbkeHus. K BaHeAWUM napameTpam OTHOCHATCS MOBEPXHOCTHbIE peakuuu
(okucneHue u gpyrvie BUAbI BIAUAHUA OKPYIKatoLLel cpedbl), NOCTYMMeHne Bodsl (B pesynbTare NnoBpeXaeHUs
Hapy>kHow o6onouki) U cmaska. Cuna KacaTenbHbIX HanpsKeHWN, yBennMUuBatoLLasa pasMep TPeLwUHbl, ocna-
BeBaeT, Korga TpeLwuHa JOCTUraeT AnvHbl NpUMepHo 1 MM. TpeLluHbl MOryT OCTaHaBMUBATLCA B 3TON TOUKe
NPy OTCYTCTBUN HOPManbHbIX HAMPSPKEHWIA B MPpoBOoKe. TpeLwyHbl MOryT MPogoIiKaTe pacTu Npu nepemMeH-
HbIX HOPManbHbIX HaMPAXKEHUAX U B KOHEYHOM UTOre MPUBOOUTE K 3HAUMTENBHOMY CHIDKEHWIO YCTanocTHOW
OONMroBeyHocTH, ocobeHHO B 0BnacTax ¢ HU3KKMMM HanpsKeHUAMW/GIMTENbHBIM CPOKOM 3Kcrnyatauum, 3T1o
nogyepkreaeT TpeboBaHWa K GUHaMWUYECKUM OCEBbIM HarnpshKeHWAM npy NMpoBeaeHnN YCTanocTHbIX WUCbITa-
HWI OnNbITHBLIX 0B6pasuoB.

9.2.4.2.8 ApmunpoBaHue, obecnedmsaroLlee CTOMKOCTb K AaBreHuto, U3 NpoBOroKkK ¢ 3aMKOBbIM CO-
eQUHEHWEM TakKe MOXET NOABEPraTbCs YCTANOCTHBIM paspyLUERUsaM Npu hpeTTUHI-KOPPO3UM UMK U3HOCY,
W NO3TOMY TaKoW BO3MOXKHbIV peXXum paspyLlUeHnsa cneqyeT paccmartpueaTth Mpy OUEeHKe cpoka 3KcnnyaTa-
yuun. OToensHoe paspyLUeHne NPOBOOKU apMUpyoLero crnos, obecnedymearoLLero CTOMKOCTb K AaBMNEHUIO,
MOKeT BbITb KprTUYeckum Anda scelt Tpydbl. JNa nporHosnpoBaHua cpoka aKcnnyaTayuy apMmnpyroLwmnx npoe-
dounen 13 NPoBOMOKK C 3aMKOBBIM COEQUHEHMEM MOXKHO MCMOMb30BaTh TEOPETUYECKUE Mogenu. DT Mo-
genv cnegyeTt NoATBEpAWTL pesynsTatamMu aKkcneprMeHTanbHbliX nccnegosaHui. K ocHOBHbIM NnapamMeTpam
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Harpy)XeHus, paccmatpuvsaeMbiM B apMUpYroLWeM crnoe, obecrneuvBaoleM CTOMKOCTb K AABMEHUD, OTHO-
CATCSH cnegyrowue:;

- CTaTUUYECKOE HanpsKeHNE M KOHTaKTHOe AaBneHne oT BO3AENCTBUA BHYTPEHHErO OaBMEHNA M OCEBOTO
HaTsKEHUS;

- QMHaMUYECKNE HanpsKeHWs, CKOMbKEHWE U CUIbl TPEHWA B pesynsTaTte uaruba;

- KOMBVHUPOBaHHOE BNUSHUE KOPPO3KKW, U3HOCA M YCTanocTy.

9.2.4.2.9 Kputnyeckm napamMmeTpoM npy pacyetax ycranoct apMmupoBaHns, obecnedmsaroLero cTo-
KOCTb K JaBMEHWI0, ABMAETCH OCTAaTOYHOE HanpsiKeHWe B MPOBOMOKE nocre npeasapuTensHoin dhopMOBKN.
CnenyeT paccunTbiBaTb OCTATOYHOE HaMNpsBKeHWE, HAanpUMep, ¢ UCMOMb30BaHUEM METOAa KOHEYHbIX 3NeMeH-
ToB. Ecnu ycTanocTs B 3TOM crnoe npeacTaBnseT npobnemMy, MOXHO PacCMOTPETb MCMOMb30BaHWeE BNUSAHUA
MOpaBnUYECKoro UCMbITaHWs Ha UBMEHEHUE COCTOSHUSA OCTATOYHOro HaMpsKeHWs B NpOBOMoKax, MoBbillas
Takum obpasom ycTanoCTHblE XapakTepucTuku crios. Heobxogumo npegycMoTpeTs, YTobbl gaBneHue uc-
NblTaHWA He co3gaBsano HanpskeHue B Tpybe, npeebillakllee KpUTepun, onpegenedHsle B FOCT P 59309
u FOCT P 59306. NaroTosuTenb 0683aH JOKYMeHTanbHO 0hopMNTE pesyrnbTaThl UCNbITAHWIA AN npeasapu-
TEnNbHO hOpPMOBaHHLIX MPOBOMOK 4S5 BEpUdMKaLMKU NOBbILWLEHUA KOHCTPYKLMOHHOW MPOYHOCTHM.

9.2.5 PacyeT KOMMOHEHTOB

9.2.5.1 Ha aTtane npoeKTUpoBaHWSA BbINOMHAKT pacyeT BcrnomMorartenbHoro obopygoBaHus: mogynen
nnasBy4yecTu, MOOBOAHLIX apok/ByeB, HATSHKHBIX CBA3ENA U AMEMEHTOB JKECTKOCTW Ha uarub.

9.2.5.2 Heobxogunmo, 4ToBbl KOMMOHEHTLI B cucTeMe rMMbkux TpybonpoBoO4OB NMPOEKTUPOBANNCE C YJe-
TOM TeX e NapaMeTpoB NPOoeKTUPOBaHWSA, YTo U rnbkasa Tpyba, BknroYas cryyaun Harpysku (obwme Harpysku),
CPOKM M YCINOBWS SKCNNyaTauuu.

9.2.5.3 BaaumoBnu1sHUE KOMMOHEHTOB, KOTOPOE OTHOCUTCS K B3aUMHOMY TPEHWK UMW COYAAPEHUI0 KOM-
MOHEHTOB CUCTEMbI, TAKKe BKMIOYAIOT B pacyeT BCriomoraTensHoro obopygosaHusa. BaaumogeicTene Mexgy
Tpybamu B nyuke npencTasnseT ogHy U3 noTeHuuaneHelx npobnem — B3aumoBnvsHWe. BoamoxkHble coyaa-
peHVs MEXZY KOMMOHEHTaMV CUCTEMbI, HanpuMmep Mexgy Bysamu unv uensamu u paisepamMmu, npegcraenseT
APYryH NoTeHUMansHy npobnemy.

9.2.5.4 BoamoxHoe «dhriorepHoe nepemMeLleHne» cUCTeMbl NOgBOAHOro Bys/apku SBNAETCA KPUTUYECKU
Ba)KHbIM acrneKToM Ans HeKOTOpbIX KOHdUrypauwii rmbkoro pansepa. Kak npaewuno, cnegyeT yAenaTe BHUMa-
Hue obecneyeHuo Toro, YTobbl HECUMMETPUUHBLIE TMAPOAVHAMUYECKME Harpysky He NprBoAWNU K drorep-
HOMY NMepeMeLLeHnIo cucTeMbl Bysi/apkn U CKpyUMBaHUIO paisepa 3a npegenamun SonycTuMbIX ypoBHen. Mpu
MPOEeKTUPOBaHWM KoHdUrypauum parsepa u 6ysa/apoyHoil cvcTeMbl BaXKHO UCKITHOUNTE BO3MOXKHOCTY BO3HUK-
HOBEHWS Takux npobnem.

9.3 Harpysku

9.3.1 N'mppoanHaMnu4vecKkue Harpysku

9.3.1.1 BonHoBas KnHemaTtuka

9.3.1.1.1 Tp1 yCTaHOBMNEHNU MNPOUCXOXKAEHUA FMAPOAMHAMUYECKUX CUM, Npexae Bcero, Heobxogumo
OnMpenenuTb CKOPOCTU WU YCKOPEHWS YacTul, BoAbl, Bbl3BaHHbIE BOMHEHWEM: BOMTHOBYIO KMHeMaTuky. Obenpu-
HATas NpakTuka npegycMaTpyBasT MOLOENUPOBaHME BOMHbI C UCTMONMb30BaHUEM FMHEHOW TEOPUK BOMHbBI DMpU.

9.3.1.1.2 JlnHelHaa Teopnsa BOMHbI PacCYMThIBAET TOMBKO KMHEMaTUKY AMNA BOMH, HENO4OatoWNXCH N3-
ME PEHMIO BbICOT. VIMEOT anropuUTMbl PpacTsSKEHWA OIS paclUMPeHUs TEOPUA 0 KOHEYHbBIX BbICOT BOMHbI. Peak-
uuna paiizepa obbiMHO HE BOCTIPUUMYKMBA K TEOPWX PACTANKEHWS, BOSMOXKHO, kKpoMe Hebonblwmx rmybuH Bogbl.
CyllecTBEHHOE YyBENMUUYEHNE KUHEMATWKU BOMHbI MOXET MPOMCXOAUTb PSLOM C BOMbLUMMYK COOPYKEHUAMU
(Hanpumep, KONMoHHaMK MOMyMorpy>KHOro OCHOBaHUA) U Tam, rae uenecoobpasHo, 3To MOXET noTpeboeaTs
paccMOTpeHUS NMpK NPOEKTUPOBaHUN paiisepa. OgHUM U3 METOL0B MOAENUPOBAHNS TaKoro YBENUUEH WS ABMSA-
€TCSH MUCroMNb30BaHWe MOBbIWEHHBIX MTMOPOAUHaMUUYECKUX KO3(hdULMEHTOB AMA COOTEETCTBYOLWMX obnacTei.

9.3.1.2 YpaeHeHue MopucoHa

9.3.1.2.1 O6LenpUHATOM NpaKkTUKOW MOAENUPOBaHUA rapoaNMHaMUYECKNX CUM, BO3AENCTBYIOWNX Ha
rmbkue Tpybel, ABNAETCA Mcrnonb3oBaHne ypasHeHus MopucoHa, KoTopoe B 3HaUUTENBHOM CTEMEHM OCHOBaHO
Ha aMnupuyeckux gadHbelX. [NepeoHavansHo dopmyna 6eina BbiBedeHa ANg pacuyeTa rmapoguvHamMudecKkmx
CUI, BO3OEWCTBYOLWUX Ha BepTUKarbHble CTauvOHapHble cBau Ansa Hebonblwmx rmybuH Bogbl TOMbKO ANS
BOMHOBbIX Harpysok. MNocne atoro oHa 6eina pacnpocTpaHeHa Ha NpYMeHeHUe K NPOU3BONbHO OPUEHTHPYE-
MbIM MOOBWUXKHBLIM COOPYKEHVAM (HanpymMep, parisepam) C yYeTOM BOMHOBbLIX HAarpy3oK U Harpy3oK OT TEUYEeHUs.
lMonepeyHyko Harpysky Ha egvHULy AnKHbl £, 0BYCrNoBMNeHHy B3auMoaencTBNEM PrIFOVA-KOHCTPYKUMUMA, KaK
npaswno, onpenensoT no hopmyne

70

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 74 1174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

1 D3 . . nD3 .
fm = 5PwPdCaVrRN Vw|+Pw 2 CmVinn —Pw T(Cm ~1) Ve, (6)

rae Vg, — HopManbHas oTHOCUTeNbHas CKopocTb chronaa;
Viyw — HopMarnbHoe YCKOpeHWe YacTul, Bogbl;

Vpy — HopManbHoe yCKopeHue KOHCTRYKLWK;

D, — adbdeKkTUBHEIV AaMEeTp MMAPaBNNYECKOro CONPOTUBNEHNS,

Cy — KoahDULMEHT rMapPaBrMYecKoro ConpoTUBMeHNS;

C,, — KO3(hhULIMEHT MHEpLWK;

P, — MMOTHOCTL MOPCKOW BOAbI.

9.3.1.2.2 dopmyna (6) npeactaenseT Haubonee pacnpocTpaHEHHOE pacluMpeHne UCXOOHOro ypaBHe-
HMa MopucoHa.

KomnoHeHT wuHepuuu wucxogHoro ypasBHeHuss MopucoHa 3aMeHeH ABYMS KOMMOHEHTaMW: OAMH
nponopuuoHaneH HopManbHOMY YCKOPEHUO YacTul, BOAbI, OPYroi — HOpMarbHOMY YCKOPEHUID KOHCTPYK-
LK, MOCKOMNbKY ChMa MHepLUMn OBWKYLLErocs LUnMHapa B BONHOBOM rone BKNo4YaeT B cebs cocTaensaowyo
MApPoAVHaMUUYECKO «NPUCOEOUHEHHOW Macchl», NPeacTaBnsaroLyto coboi JOMOMHUTENBHY UHEPLIMIO UK
COMPOTUBNEHWE OBVIKEHWKD, 0DYCMNOBMNEHHbIE JKUOKOCTBO, «YBrEUEHHOW» OBUKYLLMMCA KOMMOHEHTOM, B OO-
MOMHEeHWe K cune, OeNCTBYHLWEN Ha CTalWOHaPHbIN KOMMOHEHT B YCKOpsioLemcs cdrouge.

CkopocTb dhnronga ¢ TOYKM 3peHUst AMHaMUYECKOTO COMPOTUBIEHUSA 3aMeHeHa HanpsMyH CKOPOCTLIO
dnronga OTHOCUTEMNBHO KOHCTPYKUMK (BKMoyas TedeHune). OBOCHOBAHHOCTb 3TOrO OCTAETCH OTKPbLITOW, HO
Takow NoAxogd LWMPOKO UCMONb3YETCH.

9.3.1.3 OrpaHudyeHns ypaeHeHns MopucoHa

CrnepytwLyne nonoxKeHus oTHOCATCA K chopmyne (6).

YckopeHue noToka cnomnga Ans UYrneHa ypaBHEHWA UHEPLUMSA — CUa OUEeHUBAETCA MO OCEBOW NMUHUK
paiisepa. [Mo3ToMy YneHbl YypaBHEHWA KOHBEKTVMBHOIO yckopeHus Goree BbICOKOro nopsgka BO BHUMaHWE He
NMPUHYMAaKTCA.

WHepuws, npucoeguHeHHas macca 1 KoadpuuMeHTbl r’MapaBnUYECKOro CONpPOTUBNEHNUA ABMAKDTCH He-
MN3MEHseMbIMU BO BpeMeHM. [JonyckaeTcs UCTONb30BaTh M3MEHSEMbIE BO BPEMEHM NMEPEMEHHbIE.

MMapogvHaMmuyeckne Cunbl OMPEenensoTcAa KOMMOHEHTaMKN YCKOPEHMSA WM CKOPOCTW, HOPMarbHbIMK K
oceBoOV NUHUKM pansepa. OceByro COCTABMNALW YO TPEXMEPHOW MMAPOSVHAMUYECKON CUMbl BO3MOXKHO YYECTb
npubnnauTensHoO NyTeM pacyeTa TaHreHUMansHoM cunbl rapaBnUMYecKoro ConpoTUBEHNS Kak dyHKUMWIO KBa-
ApaTa TaHreHUVanbHOoW COCTaBNALLEN CKOPOCTH.

Peakuus paiisepa HaxoguTcs B COOTBETCTBUM ¢ Haberatowmm notokom. MNogseMHy0 cuny He NpuHUMa-
0T BO BHUMaHWe. [NMynbCUpyoLLyo MOSLEMHYHO CUIY U CUMY TMOPaBIMUYECKOro CONPOTUBINEHWUS Kak pesynsTaT
BUXPEBOro NMoToKa TakKe He MPUHUMAT BO BHMMaHWe. Npy 3TOM Ans KOPOTKUX CoeauHUTEmNbHbIX Tpybonpo-
BOLOB WK «HaTAHYThIX» KOHUIypauuii peakuyo Ha BUXPEBOI NOTOK CriegyeT yunTbiBaTb.

Cuna, Bo3gelcTByOWan Ha KOMMOHEHT B HEMOCPEACTBEHHOW BNM30CTW K OPYroMy KOMMOHEHTY, Nog-
BEpraeTcs BO3AENCTBUIO MOMS CKOPOCTEW MOMyTHOro NnoToka, o6yCcnoBNEHHOMO B3avMOLENCTBMEM U 3KpaHu-
pytowmm adycpektom. Bo3mMoOKHO, UTO MOMYTHbLIM MOTOK NEPBOrO KOMMOHEHTa AUHAMWYECKU BrMSET Ha KOMMO-
HEHT, pacnonoXeHHbI 3a HAM. CnegosaTensHO, BO3MOXKHO, UTO CMEKHbIE KPYMHbIE KOMMOHEHTbLI SKpaHUpy T
Bornee Menkve KOMMOHEHTLI U CNOCOBCTBYHOT CHUXKEHWIO rMapoauHaMUYeckol cunbl. Takue adychekTsl, KOTo-
pble 06bIYHO OKa3bIBatoT BMMSHUE TOMBKO Ha COCTABMSALLYIO CUMbl FMOPaBAUYECKOro CONPOTUBIEHUSA, OYEHD
CMOXHO BBECTW B ypaBHeHne MopucoHa.

Ecnu HeckonbKo paiisepoB pacnonokeHbl Bnuako gpyr K gpyry, CYLeCTBYET TEHOAEHLUS, YTO YacTb Mac-
cbl chnrorga, 3akYeHHOro MEXKAY HUMKW, HauWHaeT OelCTBOBaTh Kak YacTb KOHCTPYKLUMW. 3TO MNPUBOAWUT K
YBEMNWUYEHUIO CUI «MPUCOEOVUHEHHOV Macchl», KOTOPbIE MOryT ObiTb 3MMUPUYECKN CMOLENWPOBaHbI YBEMMYE-
Huem C,,, a TakkKe KOpPPEKTMPYIOT CUllbl MHEPLWK, KOTOPbIE HE CMEAYET 3MEHSATD.

9.3.1.4 KoachcbmumneHTsl ruapaBnnyeckoro ConpoTUBNEHNUS U HEPLMA

KoatbchuumeHTsl rugpasnuueckoro conpotvenedus C, w uHepumn C,, ucrnonbayemMble B ypaBHEHUM
MopucoHa, sensAwTca aMnvpudeckumMy koaddpuumeHTammn, KoTopble Bbiny nonydyeHsl Ha 6ase pesynsTaToB
MHOTOUMCMNEHHbIX SKCMEPUMEHTOB. DTN 3KCMEPVMMEHTHI MOKA3any XOPOLUYH COMMacoBaHHOCTL MEXZY NU3Me-
PEHHBIMKY CUMaMK¥ 1 CUMamu, paccynTaHHbIMK Mo ypasHeHuo MopucoHa.

TeopeTvdeckn cunbl MAPaBAUYECKOro COMPOTUBIEHUS WM MHEPLUN ABMAATCA dyHKUMel yucna Peit-
HonbAca (Reynold), uncna Kenerana-KapneHtepa (Keulegan-Carpenter), reoMeTpuyecknx XxapakTepucTuk
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KOHCTPYKLUW 1 LLUEPOXOBATOCTU MOBEPXHOCTU, U UX HEOBXOAMMO paccMaTpuBaTh Kak USMeHSALWMeCs BOOMb
Tpybonposoga v BO BPEMEHWN, YTO AEMaET BblYMCIIEHUE TMOPOAUHAMWUYECKOTO COMPOTUBIEHUSA NMPaKTUUYECKM
HeBbINOMHUMbBIM, MO3TOMY MpPU pacyeTe parsepa UCMOoNb3yHT MOCTOAHHbIN KO3hhULNEHT.

B pacuete rubkux Tpy6 C,, 0bbluHO npuHUMatoT paBHeiM 2,0, @ C, uameHsietcs ot 0,7 go 1,2. PekomeH-
OYETCS BbINOMHATL UCCNeAoBaHWE BOCMPUUMUMBOCTIA ONA MCCNEqOBaHUA BNUSAHWS BblOpaHHbIX Koadhduuu-
E€HTOB Ha pesynbTaThl oblero pacyeta. Beibop rugpoguHammyeckinx KoshdULuMeHToB AMNs CUCTEMHBIX KOM-
MoHeHTOB BomnbluMX pasmepoB (Hanpumep, 6rokoB NnaeydyecTu) MOXKeT BbiTb KPUTUYECKW BAXKHBIM, MOSTOMY
ero criegyeT oueHuBaTb. PakTopamu, KOTopble TaKKe CNeayeT paccMoTPETh, ABMATCA MOTEHLMANbHOE BO3-
pencteue VIV Ha rmgpoguHammnyeckme koadhdunumeHTsl M obpactaHue MOPCKMMUK OpraHuamamMi.

[ns BonHOBbLIX KOHUrypaLuuii pai3epoB, KOTOpbIE UCMOMb3YHT pacnpeaeneHHbIe Mogynu Nnaey4yecTiy,
CEeKUWsi NnaBydyecTy NogBepraeTcs BO3OENCTBU 3HAUUTENbBHbLIX KacaTernbHbIX, a TakKe MonepeyHblX rmapo-
OUHaMUYECKUX CUT.

9.3.2 NpaBUTaUNOHHbIE Harpy3Ku 1 cUMbl NNaBy4ecT

Mpwn pacyeTe rmbkoro Tpybonpoeoda crnegyeT yuMTbiBaTh rpaBUTaLMOHHbBIE HArpy3KW U CUNbl NNasyye-
CTW OT BCEX KOMTMOHEHTOB CUCTEMbI, BKMoYas nogeogHsie Byu v rpyssl ansa ctabunusauyum otTskek. BaxkHo
NMPYHYMaTe BO BHUMaHUE Harpysku oT obpacTtaHns MOPCKUMKW opraHnamMamu u obregeHeHus.

9.3.3 Harpy3ku oT npogyKrosoro c¢pnonaa

Mpwn pacyeTe rubkoro parisepa cnegyeT yduTbiBaTb Maccy NpogyKToBoro donouga W ero nioTHOCTh.
MameHeHUs NNoTHOCTH MPOAYKTOBOro chrirouaa Ha NpoTSKEHNM CPOKa 3KCNNyaTauuy MOryT okasbiBaTb 3HaUu-
TEMbHOE BMUSHWE Ha KOHUIypauuv paiisepHoin CUCTEMBI.

9.3.4 Harpy3ku oT B3auMOJelNCTBMA C MOPCKMM OHOM U TPYHTOM

Kak npaeuno, npu pacyeTe B3aUMOOENCTBUSA C MOPCKUM AHOM YUYUTLIBAKOT CUMbl TPEHUSA. ITO Heobxo-
OUMO OMs aHanvsa YCTOMUYMBOCTU BbIKMOHLIX TpyOONpoOBOOOE M aHanus3a nepemelleHnid Cekunii pansepa,
YNOXeHHbIX Ha MopckoM AHe (cBobogHasn koHdurypauua). KoadprumneHTbI JKECTKOCTU FPYHTa U TPEHWUS Mpu-
BefeHbl B Tabnuue 18.

Tabnunuya 18 — Tvnoeble Ko3hpULMEHTBI KECTKOCTU TPYHTa U TpeHUa gna rubkux Tpy6

Twn Mmopckoro aHa Hanpaenexue ¥ecTrocTb, kKHM2 KoathhrumeHT TpeHnAa
MMwunra Ocegoe ot 50 go 100 0,2
Bokoeoe ot 20 go 402 ot 0,2 go 0,4°
BeptukansHoe ot 100 go 5 000 —
Mecok OceBoe ot 100 go 200 0,6
BokoBoe oT 50 go 100P 0,8
BeptukansHoe ot 200 go 10 000 —
8 3Ha4eHWe BO3pacTaeT ¢ yBENMYEHNEM CONpPOTUBINEHNA CMELLEHWUIO HeAPEeHWPOBaHHOTO rPyHTa.
b 3HaueHne BospacTaeT ¢ yBennueHneM NMoTHOCTY FPyHTA.
€ 3HaqeHWe Bo3pacTaeT co CHWKEHWEM CONPOTUBMNEHNSA CMELLEHUIO FPyHTa.

9.3.5 Harpys3kn oT Temnepatypbl U faBreHus

YOnvHeHve, BbI3BaHHOE TEMMepaTypoyr U gaBneHuemM, obblYHO UMEET OTHOLUEHME K BbIKMAHbLIM Tpy-
HGonpoeogamM, NPONOXKEHHBIM B TPaHLWIEAX, [4e BO3HUKAET BO3MOXHOCTb obpaTtHoro Beirnba. Kpome Toro, Ko-
pOTKNE COEQUHWTENBHLIE BbiKUAHLIE TPYBoNpoBOAbl MHOrOCIOWHOW CTPYKTYPLI 6e3 CBA3YOLWMWX CNOEB MOTyT
WCMbITbIBATh 3HAUMTENbBHbBIE CXKUMatoLMe Harpy3ky OT BO3AEWCTBUS TeMMepaTypbl U gasnenus. B stux cnyda-
AX ANS NpegynpeXgeHns Bbl4aBnuBaHua MOXKET noTpeboBaTbCcsa apMyupoBaHue TpybBbl C MOMOLLB JOMONHU-
TEMbHbBIX NMONMWMEpPHbBIX CMOEB.

9.3.6 Harpy3ku, Bbi3blBaeMble BUXpeobpa3oBaHUEM

9.3.6.1 BocrnpuumumBocTb rMBKUX paisepoB K BUXPeBbIM NMoTokam Bbinia o6bekToM MHOMMX 3Kcnepu-
MEHTarbHbIX UCCNegoBaHWIiA, KOTOpbIE MoKasany, Yto, HECMOTPS Ha To, 4To VIV BO3HUKaKOT B MOAENUpyeMbIX
pansepax, sHa4yeHus aMmnnuTygel BUbpauuu HegocTaTouHbl, YToObl BbI3biBaTb YCTAlNoOCTHbIE MOBPEXKOEHWS.
370 MOXKET BbITb OTHECEHO K CNeayroLemy:

- OTHOCUTEMBHO HU3KUE 3HAYEHUA amnnuTygbl BUOpauumy, BOSMOXKHO, B pe3ynsTaTte BHYTPEHHErO KOH-
CTPYKLWNOHHOMO AeMNUPOBaHNS;
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- CrNOKHOCTb HaberaHus noToka Ha TUNoBble rMBKNe pak3epHbie CUCTEMbI U CNOXKHOCTL MOMYYEHUS COo-
rmacoBaHHbIX BVXPEW B NaBatoleM HaKIoHHOM paiisepe;

- 'MApoguHaMunyeckKoe gemndurposaHne.

9.3.6.2 MHorune dhakTopsl, cnocobeTteyrolwne obpasosanuto VIV, criodHbl 4ns TOYHOro ModennpoBaHns
npu nabopaTopHbIX UCTbITaHUAX. [pKY HATYPHBIX UCMBITaHKAX, ocobeHHOo AN rMyBoKoBOAHBIX pali3epos, BNu-
aHne VIV moxet ctate 6onee sHaumTenbHbIM, Bnarogapa criegyowemy:

- MOBbILIEHHOMY BIUSHUHO KOHCTPYKLUMOHHOTO OEMMNMUPOBAHNA Ha CHIKEHWE HaTSKEHUS;

- NOBbILWEHWIO KoadhdbuuymeHTa rugpoguHamMmudeckoro conpotmnsnenns ot VIV,

- HanvuMe cUnbHbIX TEYEHUIA B HEKOTOPLIX rMy6okoBogHbIX obnacTax.

B pesynbTate BbilenepeyncrneHHoro enusHne VIV Kak Ha KOHCTPYKLMOHHYHO MPOYHOCTE KOMMOHEHTOB,
Tak 1 Ha obllee nosefdeHVe paisepa, B YAaCTHOCTW, B OTHOLEHUU BO3MOXHOCTV B3aUMOBMUSAHUSA, cregyeT
paccMmaTpuBaTb OTOENBHO OIS KaXK40ro KOHKPETHOro crny4yas.

9.4 Bo3gencTBUSA

9.4.1 MeToOuKU perynsipHoro 1 HeperynspHoro BoJfIHeHUsA

9.4.1.1 Uenbio BbINMOMHEHNA OWHAMWYECKOro aHanusa SABMAETCA MPOrHo3MpoBaHWe MakcyYMarbHOro
CpOKa 3KcrnnyaTauvy U SKCTpemManbHOKW peakumn cuctemsl nmbkux Tpybonposoaos. [ns atoro obblyHO Uc-
nonb3yrTcd ABa nogxoda: METOAUKW PerynapHoro v HeperynapHoro BornHeHns.

9.4.1.2 MeToguka perynspHoro BonHeHMs OCHOBaHa Ha AeTepPMUHUPOBaHHOM OMNMCaHU BOMNHOBOW cpe-
bl COCTOAHUA MOPSA C UCMOMb30BaHNEM BbICOThbI U Nepuoga oTAeNbLHOM BOMHbI ANA MogenvpoBaHWsa cocTo-
SHWUS Mops. Takve napameTpbl NoNydyaT U3 CTAaTUCTUYECKMX OaHHbIX O BOMHAX WM NMPOCTbIX hU3NYEeCKMX
pac4yeToB. NperMyLwecTBo METOAUKM COCTOUT B TOM, YTO BbINOMHAETCA NPAMOWA pacyeT peakuuu, npn nepro-
OWYEeCcKOM BBOAE, Kak MpaBuro, Bbl4anTca Neprnognyeckne BoixogHble gaHHble 6e3 HeobxogumocTi nocregy-
HoLler JoNONHNTENbHOW cTaTUcThdeckon obpaboTku.

9.4.1.3 B MeToavke HeperynspHoro BOMHEHUSA criefyeT paccMaTpuBaTth BbIMOMHEHWE aHanvW3a uyicna
BOMHOBLIX MEPVOAOB ANA onpedeneHns KpUTUYECKO peakuny cUCTEMbI ANd NepUodes KOPOTKOW U ONWHHOK
BOMHbI. Hanpumep, KOpOTKWA Nepuos MOXKET cO30aTh KPUTHMUECKUE Harpy3ku Ha COeqUHEHUS cydHa, a onuH-
HbIW nepuog — Gonee sHadnTenbHbLIE MepeMeLLEeHNA B cucTeMax NogsoaHbIx 6yes.

9.4.1.4 MeToguka perynspHoro BoNHEHWA COOEPKUT HEOMNPEAENEHHOCTM, TaK Kak He yuuTbIBaeT Hepe-
rynapHble BONMHEHWS.

9.4.1.5 MeTogunka HeperynsapHoro BOfHEHNA OCHOBaHa Ha CTOXacTUYECKOM OMUCcaHWW BONMHOBOW cpe-
abl. CocToaHWE MOPA MOAENUPYETCS Kak CMEKTP BOSH C 3Heprieid, pacnpedeneHHon no gruanasoHam 4acToT.
Haubonee ucnonb3yembiMy 0BLLUMMY CNeKTparbHbIMU XapakTepPUCTMKaMK SABMNAIOTCA CreKTpanbHasa Modenb
[MeepcoHa-MockoBuua (NOMHOCTLIO Pa3BUTOE BOMHEHWE) K crekTpanbHada mogens JONSWAP (passuparoLe-
ecs BoriHeHue). OTBETHas peakuus B 3TOM clnydae Takke SBMSETCH CTOXacTUYeCKol, U HeobxogumMa nocrneay-
owas ctatuctnyeckas obpaboTka gns onpedeneHyWs NPOEKTHOro 3Ha4YeHUsa peakuun. Kak npasuno, criegyeT
paccMmaTpuBaTb TPEXYACOBYH MPOAOITKUTENBHOCTE HEPETYMAPHOIO BOMHEHWS.

9.4.1.6 [lonyckaeTcs He BbIMOMHATL TPEXYacoBoe MOZENMPOBaHWe, Korga npogosKUTEensLHOCTL Moae-
nupyemoi BoNHorpaMMbl cCOCTaBnseT He MeHee 30 MUH MpW YCMOBUK, UTO CreHE PUPOBaHHOE COCTOAHWE MOpPS
KBanunduLupyeTca OTHOCUTENBHO TEOPETUYECKN M3BECTHBIX CTaTUCTUYECKUX CBOWCTB rayccoBa npouecca.

9.4.2 CocTaBneHve ypaBHEeHUN OBWKEHNA

9.4.2.1 CocTaBrneHre ypaBHeHWIA ABWKEHUA AN\ pelleHns 3a4ad OLeHK OTBETHOW peakuu BKMYaeT
paccMoTpeHue cregyoLw X OCHOBHBIX Npobnem:

- peakuus 2D oTHocuTeneHo 3D;

- 3D BonHoBas KMHEMATUKA;

- UCMONb30OBaHVe TeEOPUN MarnbIX YITIOB B CpaBHeHWK ¢ Teoprel 6onbLUnX yrros;

- MoZenunposaHue 3dpeKTOB NPOMEKYTOUYHOIO KacaHus 1 TPEHUSE C MOPCKUM SHOM.

YnpolweHueM ONA HEKOTOPbIX BUOOB pacyeTa paisepa ABMASTCH WUCMNOMb30oBaHWe OBYXMEPHOro aHa-
nu3a, B KOTOPOM MepeMeLLeHE CYaHa, BOMHbI, TEUEHWE U Niobbie HauarkbHble CMELLEHUS palisepa paccMma-
TpUBAKOTCH B OOHOM U TOW e nrockocTn. Bo MHorux criyuasx, ocobeHHo Ans BepTuKansHbIX pan3epos, 3To
JonyLeHUe ABMNSETCH NPUEMITEMBIM.

9.4.2.2 [Ina HeKonnuHeapHbIX Harpy3oK OT BOMH W TEUEeHWI B YCrOBUAX OTKPLITOrO MOPA HeT MpaMbIX
peLLeHWiA ¢ UCMONb30BaHWMEM OBYXMEPHLIX METOAMK. B HEKOTOPLIX CyYasiX AoMYyCKaeTCs UCMonL30BaHne OBY-
MepHbIX YpaBHeHuin ¢ npubnmkeHuem. OgHako HeKoTopble 3agadyn Mo CBoei NpUpoae ABNATCH TPEXMEPHBI-
MW, W MO3TOMY HeoBXoguM TPEXMEpPHbIV pacyeT.

73

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 771174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

9.4.2.3 Vicnonb3oBaHue Teopun Manbix Yrmoe yrpowaeT pelweHue bnarogaps annpokcumayum cocras-
NALLWER UCKPVBMNEHHOCTN, KOTOPas OrpaHuUJMBaeT €ro WUCMonb3oBaHWe ANS Crydyaes, Korga MakcumanbHoe
nsmeHeHue yrna meHee 10°, BeipaxeHne gna 6onblKX YrnoB AOMKHO MCMOMb30BaTbCHA ANA BUAOB pacyeTa,
roe MakcumMmanbHoe UsMeHeHue yrna npesbiwaet 10°.

9.4.2.4 OrpaHn4eHne MOPCKOro gHa MOXKET MOLEMUPOBATLCA KakK KecTKas MOBEPXHOCTb UMW 3racTuy-
Hoe ocHoBaHWe. Vicnone3oBaHue nNboro MeToga crnegyeT oLeHUBaTh AMNS KOHKPETHOrO Ciydas MpUMeHeHus .
Kak npaBuno, moaens KeCcTKOW NOBEPXHOCTU SBMAETCH YOOBMNETBOPUTENBHONM, HO 3aBUCUT OT KosdhbdunuymneHTa
3MacTVYHOCTM AOHHOIO MPyHTA.

9.4.2.5 Ocesoe 1 GokoBoe conpoTUBMNEHUE MepeMeLleHUAM TpyDbl MpU COMPUKOCHOBEHUN C FPYHTOM
BO3MOXHO MOAENMPOBaTh C MOMOLLLH MOZENW C MOCTOSHHBIM TPEHWEM UNKU rUCTepe3ucHol mogenu. Cuna
TPEHWA B MMCTEPESUCHO MOAENMU NOCTOAHHO BO3pacTaeT, MOCKONbKY Tpyba ckonb3uT Mo gHY MOPS, 00 Makcu-
MarlbHOro 3HaJyeHWsi, 3aBMCALLLENO OT HOpManbHO UMbl U KO3dhuLMEHTa TPEHWSA; ECNU OBWKEHUE MEHSETCH
Ha MpPOTUBOMOMNOXKHOE, HApPacTaHWe HaylHaeTCA B MPOTUBOMONOXKHOM HanpaeneHu. OgHako ructepesncHas
MOZEMb CNOXHA AR NPUMEHEHWSA Ha NPaKTUKe, MocKonbKy Heobxognma npegsicTopus gedopmanuii. Mo sToi
MPUYMHE MOKET MCMOMNb30BaTbCA MOCTOSHHOE TPEeHWe, ecnii OTCYTCTBYET Haamnexallas ructepesncHas Mo-
genb. B sToM cnyJyae pekoMeHOyeTcs OLEeHUBaTb TOYHOCTb Pe3ynsTaToB C UCMOMb30BaHWEM UCCMeqoBaHUN
YYBCTBUTEMBHOCTY.

9.4.3 PelleHue ypaBHeHUN OBWKEHUNA

9.4.3.1 lNpocTpaHCcTBEHHOE pelueHne

9.4.3.1.1 lNpocTpaHcTBEHHOE pelleHWe ypaBHeHWA ABWKEHUA MOXEeT OblTb OCHOBAHO Ha aHanuThye-
CKIX METOZax Wy annpoKCUMUPYEMbIX YUCTNEHHbIX MeToAaX. Mcnonb3yeMble YNCNEHHbIE METOAbI OCHOBaHbI
Ha KOHEUYHbIX 3NeMeHTax Wiy Ha KOHEeYHBIX PasHOCTSAX.

UncrneHHble pelleHus YpaBHEHUI paBHOBECKUS OObIYHO Mony4yaroT npy obbedvHeHUU ypaBHEHWIA ONis
Karkgoro anemMeHTa, BXOAALEro B COCTAB paisepa, B CUCTEMY YpPaBHEHMWIA, ONUCLIBAOLLUX COOTHOLEHWNS CUM
nepemewyeHus gns scex DOF. MNyTem koMBMHUPOBaHWS BCEX YpaBHEHWUIA ONs 3MEMEHTOB, COeOUHEHHbIX B OT-
AenbHbIA y3en, npy cobniogeHun TpeboBaHuil K paBHOBECWIO B Y3Ne Y COBMECTUMOCTIU MEXZY 3MeMeHTaMu,
nonyyarTcs ypaBHEHUSA, cBA3aHHbIe ¢ cunamin npu ecex obwmnx DOF k cmeweHuro B kaxgoi DOF B yane.
ObrenuHeHre Bcex Takux ypasHeHwid onsa N obwumx DOF sefgeT k cucteMe N cBA3aHHbIX anrebpavuecknx
ypaBHeHWA. DTN ypaBHEHWA MOryT ObiTb NpeAcTaBneHsl B MaTpUYHOM BMAE, Kak MOKas3aHo B ypaBHEHUM

(M [{x}+[Mc J{x} + My ]{x} ={R}, (7

rae [M,,] — matpuua macchl;
[M] — maTtpuua gemncrpoBaHus,
[M,] — maTpuua KecTKoCTK;
{R} — BeKTOp Harpysaku;

X BEKTOP YCKOPEeHWS;

{X} — BEKTOpP CKOPOCTH;

{X} — BEKTOp CMeLleHus.

9.4.3.2 BpemeHHoe pelueHne

9.4.3.2.1 YacToTHas obnactb

AHanus B yacTOTHOW 06racTii MOXKET MCMONb30BaTLCH, ECMNY HET HEMVHEWHOCTEN, KOTOpble OKasbiBaroT
3HaUMTENBHOE BMVMSHUE Ha peakuur cucTeMbl. YacToTHY0 obrnacTb MCNOMB3YHOT ONA pacyeTa ycTanocTu, no-
CKOIbKY OH JOMYyCKaeT KOpPEKTHbIE CTaTUCTUYECKMNE OLEHKM cun B Tpybe.

OCHOBHbBIM MPENMYLLECTBOM aHanu3a B YacToTHOW obrnacTy SBNAETCH CHUKEHVE BbIYUCTTUTENBHbIX 3a-
TpaT ons NUHENHbLIX CUCTEM C OYeHb MPOCTBIM OAHO3HAYHbIM BbiBOAOM. OrpaHVJYeHUAMIM aHanusa B 4acToT-
How obnacTu ABnATCA TPYAHOCTU W AOMONHUTENBHbIE TPYOHOCTY, CBA3AHHBIE C MOAENMUPOBAHUEM HEMVHENR-
HOTO NMOBE4EHWS.

BakHbIM yCnoBYeM aHanvaa B YacToTHOW obrnacTy senseTca KoppeKTHas NuHeapusauusa cun rugpasnu-
YecKoro CoONpOTMBIEHUS BOMHbLI U TEYEHKA WU TOYHLIA BbIGOp YacToT. CrnedyeT npenycMoTpeTb, YTobbl ncrnonb-
3yemble B aHannae 4yactoTbl obecneunsany ageKkBaTHoe onpegeneHne SHEPreTUUecKoro crnekTpa BOoSHEHUS
MOPS, XapaKTepuUCTUK peakuum cygHa 1 4acTtoTel coBCTBEHHLIX konebaHui painsepa.

9.4.3.2.2 BpemeHHoI# HTepsan

HenwHeliHoe nosBedeHue, paccmaTpruBaeMoe npu pacuyeTe rMbkoro paisepa, BKMOYasA 3HAYMTEMbHbIE
gedopMayun, HeNUHeWHbIE HarpyskyM M B3aUMOLENCTBUE C MOPCKMM OHOM, MOXET BbiTb HEMOCPEOCTBEHHO

74

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 78 /174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

CMOZENMPOBaHO BO BPEMEHHOM UHTepBarne. BpeMeHHOW MHTEpBan Takke MOXET MCMONb30BaTLCS AN OLUEH-
K OTHOCUTENBHOM TOYHOCTY SKBUBANEHTHOMO aHanuM3a B YacTOTHOW obnacT v UX NpoBepKy ANS UCMOoMb3o-
BaHWSA NpU NPOEKTUPOBaHMUMU.

[nsa aHanusa Bo BpEMEHHOM MHTepBane HeobxoavMo onpeaeneHne oKpyKarLel cpegsl U OeNCTBY -
LUX HarpysoK (HanpuMep, nepeMeLLeHnii cygHa) Kak dyHKUMN BpeMeHK, 0BbIYHO NyTeM UMUTaLUKU SUHAMWKA
W3MEHEHWS BOMH BO BpeMeHW. [Ins aHannsa Bo BpeMeHHOM WHTepearne ocobeHHo HeobxoguMo HaxoxgeHue
MONOXXEeHWS paBHOBECUSA B AVCKPETHO 3a4aHHbIi MOMEHT BpEMEHMW, YUMTbIBASA MHEPLWIO, AemMndupoBaHme U
OENCTBYHOLMUE Harpy3Ku.

YpaBHeHUe paBHOBECUS MOXKET ObiTb PELIEHO C MCMOMb30BaHUEM METOAOB HEABHOMO UM ABHOTO WH-
TErPUPOBaHUSA. FABHBIE METOALI UCMOMBb3YOTCA ANA peakuyn B MOMeHT t + At Ha Gase ycnoBuiA paBHOBECUSA B
MOMEHT BpeMeHu t. HesBHble MeTOAbI NCMONB3YHTCH AN peakuuu Ha t + At Ha Base paBHOBECUA B MOMEHT
BpemeHn t + Af. B aToM cnyyae BO3MOXHbI OCMOXHEHWUSA, CBA3AHHbIE C BbIYUCIUTEMNbHBIMY 3aTpaTamu Ans Bbl-
MOMHEHWs UHTErpupoBaHus. Ona SBHbIX MeETOA0B 0B6bIYHO HEOBXOOWMMO MEHBLLE PacyeToB ANSA BPEMEHHOTO
wara, Ho YacTto Ang nony4YeHua TodHoro peleHus TpebyeTca ycTaHasnveaTe 6onee KOpoTkMe BpeMeHHbIe
waru. [ins HesBHbIX METOA0B HeobXxoayMbl CYLLECTEBEHHbIE BbIYUCIMTEMNbHbIE 3aTpaThl HA K&KAOM BpeMeEH-
HOM LWare (Hanpumep, pasnoxeHue maTtpuubl koadpuuMeHTOoB), HO AonyckaeTca ucnonb3osaTh Gonbline
BPEeMeHHbIE Warv, 1 06bIYHO OHW UCMOMbL3YHTCA ANA pacdeTa rubkoro paiisepa.

Bce meTodbl MMEOT onpefeneHHyo cTeneHb oWwnbkn MHTErprpoBaHnsa, KoTopasa CBf3aHa C YacToTow
W aMmnnMTygol CyMMapHOW peakuun. B HEKOTOPbIX CUTyaUMsaX He3HaYWTENbHbIE MOrpellHOCTY B OTAENbHOW
YyacToTe MOryT HaKannMBaTbCcA W NPUBOOUTE K YMCITOBOMY «pa3Maxy» peakuuu. BaykHo onpenensts W NoHU-
MaTb 3TV oWKUBKKX MpU BLIMOMNHEHUU aHanW3a BO BPEMEHHOM WHTEpBarne, ocobeHHO ANs UMUTaLUK OaHHbIX 3a
NMPOAOIKUTENBHBIA Nepuos 1 onpegeneHus CTaTuCTUKK ANA npedensHbIX cryJyaes.

9.4.3.2.3 MoganbHbIli aHanus

MoZganbHkI aHanna MoXeT NPUMEeHATLCA ANg onpefeneHs hopm konebaHuil 1 YyacToTel COBCTBEHH bIX
konebaHuit parsepHoit cucTeMbl. OH MOXET UCMONb3oBaTLCA AN ornpeaeneHus:

- yacToThkl cobcTBEHHBIX KonebaHuii paisepHoil cucTemsl 4ns aHanuaa VIV, cnegyet npegycMaTpuBaTth,
yTobbI YMCMNO pEXMMOB BbINO JOCTaTOUHbIM AN ONpefdeneHns peakunn pansepa B caMmoM BbICOKOM Avana-
30He vyacTot VIV;

- OCHOBbI Ans Bbibopa Neprofoe BOMHbI ANA pacdyeTa Ha MpodYyHOoCTe/B3auMogelicTBue/ycTanocTe/ycTa-
HOBKY npu paccmatpeHnn ¢ RAO gBMKeHUA/CKOPOCTU/YCKOpEHUsI NOABECKU palisepa.

BakHbIM yCnoBWEM MpU MOSAMNBHOM aHanu3e SBMSETCH MOAEMUPOBaHWE HENMUHEWHOCTEN, TakuxX Kak
BMUSIHWE MOPCKOIo AHa B MMaBHbIX KOHMUIypauusx pansepa.

9.4.4 MpuHUMNBI MogenupoBaHuA

9.4.4.1 QuckpeTusauma Mmogenu

9.4.4.1.1 na npueeneHns guccdepeHumanbHbIX YpaBHEHWA paBHOBECUA K CUCTEME CBHA3aHHbIX an-
rebpanyeckux ypaBHEHUKW, KOTopble MOryT GbiTh pelUeHbl YMCMEHHbIMM MeTodamu, obblUHO MCMOMb3yHTCH
METOObl KOHEYHbIX SMEMEHTOB W KOHEeYHbIX pasHocTei. [JuckpeTusauvs paitsepa JommkHa ObiTh BbiMonHeHa
OYEHb aKKypaTHO, YToBbl He JOMYCTWUTh MOrPELUHOCTEN BbIUMCNIEHUS B pesynsTaTe Bblibopa CrvwKoM KpyrHOoW
CETKM Mpu paspaboTke Mogenu, KoTopas MOXET BbiTb NMpoaHanusupoBaHa ¢ JonyCcTUMbIM 06LEMOM BbIUUC-
NUTENbHBIX 3aTparT.

9.4.4.1.2 OkoHuaTenbHbIA NpUeMneMblil YpOBEHb AUCKPeTU3aUnK 3aBUCUT OT YNCTIEHHOTO NpeacTasneHuns
WU3MEHEHUSA HaTSKEHUS, MPOCTPaHCTBEHHbBIX U3MEHEHUI hr3nUecKUX CBOWCTE paisepa, amnnuTygbl GEeNCTBY-
FOLLVIX Harpy3oK, YacTOTHOW COCTaBMALWEN OeACTBYIOWMUX Harpy3ok 1 HeobXoaMMOoN TOUHOCTN pesynbTaToB.
O6kIuHO Bonee kpynHas ceTka npuemnemMa Ansa onpegeneHus NPUBNM3UTENbHbIX pelleHnii ANg nepeMeLLeH i,
BbI3BaHHbIX B OCHOBHOM MepeMelleHusaMY cygHa, a bonee menkas ceTka npuMeHSeTCs Ans TOYHOro onpeaene-
HUS HanpsBKEHWIA B 30HE 3anniecka Unn B 30HaxX HEOAHOPOAHOCTM, HanpuMep OMOPHbIX TOUKaX.

9.4.4.2 Bbibop yacToTHOro cofepKaHuns

9.4.4.2.1 YacTtoTHOe cogepaHue BXOOHbLIX OaHHbIX CMeKTpa BOMHEHUS MOPS TOYHO MpeacTaenseTcs
ONs aHanusa HeperynapHoro BonHeHus Mops. MNpyMeHUMbl cregyroLye KOMMEHTaPUK:

- cregyeT npedycMoTpeTh, UTobbl 0bwuiA pasbpoc yacToT oxBaTbiBan BCE YacTOThbl CO 3HAUUTEMBHOMN
3Heprue;

- criegyeT NpenycMoTpeTb, YTobbl AUCKpeTU3auma crnekTpa (T.e. YMCHO MCMoMnb3yemblX YacToT) TOYHO
npeacTaensna coctosHue mops. JuckpeTusayms MoxeT ObiTb OCHOBaHa Ha NogxoAe paBHOBEMUKUX nroLa-
Oell N1 Ha Nnoaxofe paBHbIX MpUPALLEHWA YacTOThl, HO PEKOMEHAYETCH NMPUMEHATE MOAX0A PaBHOBENUKUX
nnowagen.
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9.4.4.2.2 [InA aHanusa BoO BpeMeHHOM WHTepBasne CrekTp BOrHEHUA MOpSA npeobpasyeTca B QUHaAMUKY
WN3MEHEHWS BOMH BO BPEMEHWN U MOXKET BbITb NOMyJYEH HECKONMBKUMIU MeTogamu, Brknrodas metog MoHTe Kapro
(Monte Carlo) 1 meTogbl UmdpoBoi cunstpaunn. PeannsoBaHHblii cnekTp (Ha ocHOBe BpeMeHHOW guarpam-
Mbl) CriedyeT CpaBHUTL C BXOOHbIM CTIEKTPOM A11A TOYHOCTY MeTofa obobuweHus.

9.4.4.3 Boibop BpemeHHoro wara

9.4.4.3.1 BpemeHHO War, ncrnonb3yemblid ANs aHannsa Bo BpeMeHHOM WHTepBare, 3aBUCcUT OT MeToda
pelleHuUss U nNporpammHoro obecneyeHus. [Ana scex metTofoB Heobxoavmo, UyTobbl BpeMeHHoOW war 6bin go-
cTaToyHO HebomnblWKUM OIS TOYHOTO OTPEKEHUS 3HAYALLMX YACTOT HarpysoK UMn peakuuin. 3To aHanoruyHo
Hagnexallel NpoCcTpaHCTBEHHOW JUCKPETU3aLUM MOSENW 1 NpaBuibHOMY BbIGOpy YacToT B METOAE YacToT-
HbIX obnacTeit. Micnonb3oBaHue GonbLUMX BpeMEHHbIX LaroB MOXET NPUBECTU K YCKOPEHWMIO aHanusa, yYto 6y-
OET JOCTaToOYHO TOYHO AN NpedcTaBNeHHbIX YacToT, OQHaKO M3-3a 3TOro CYLLECTBYET BEPOATHOCTb YMNYCTUTh
Ba¥KHbl€ BbICOKOYACTOTHbIE COCTABMALME,

9.4.4.3.2 Vicnonbayemas cxemMa OWCKpeTU3auum no sBpemMeHu MoxeT ObiTb OCHOBaHa Ha hUKCcUpoBaH-
HOW WY NepeMeHHOI BENUUYMHE OUCKPETHOro wara. PekoMeHAyeTcsa MCnonb30BaTe UKCUPOBaHHbIE LIaru.
Tem He MeHee nepeMeHHble BPEMEHHbIE Wark MOryT NPYBECTU K 3HAYNTEMBHOMY CHUKEHWUIO BbIYMCIUTENb-
HbIX 3aTpar. PesynbTaTtbl aHanusa ¢ nepeMeHHbIM BpeMEHHbBIM LWarom crnegyeT npoBepsTh, YTobbl nogTeep-
OUTb, YTO U3MEHEHUS BPEMEHHOrO LWara He BeAyT K MOoMyJYeHWo HEOOCTOBEPHbIX Pe3ynsTaTos.

9.4.5 3hdekTUBHOE HATSIKEHUE

9.4.5.1 DchhekTBHOE HaTAXKEHUE SBNASTCA BXXHEALLNM NapaMeTpoM B pacueTe pansepa. BoipaxeHune
Ans 3 heKTUBHOro HATSKEHWS NPEACTaBNEHO YPaBHEHWEM

'Ye = Ya + (PO ) Ao) . (P; ) A;)’ (8)

rae Y, — oceBas (dakTuuecku AeiicTByloLana Ha CTEHKY) cuna;
P; — BHYTpeHHee gasneHue;
P, — BHelwHee OaBneHue;
A; — nnolagb BHYTPEHHETo NonepeYHoro ceyeHns Tpyosbl,
A, — nrnowagb BHELHEro MonepeYHoro ceveHns Tpybbl.
9.4.5.2 3chbhekTMBHOE HaTAKEHNE OKa3bIBAET peanbHOEe BMAHME Ha CMELLEHWe HATaHYTOro paisepa,
u Y, uenecoobpasHo paccmaTpmBaTh Kak husnyeckyto BennunHy. OOHako aheKTUBHOE HaTSKEHNE He ABMS-
eTca hU3UUECKON pacTArMBatoLLlein Harpy3Kkoi 1 He ABNAETCHA BHYTPEHHE! cunol kakoro-nubo suaa. Sddek-
TUBHOE HaTSKEHWE SABMNAETCA CoYeTaHVWEM COCTaBMSALWMX NMPUMNOMKEHHBIX HArPY3oK B Npedenax ypasHeHUA
OBWKeHUs. PesynbTaTbl AMHAMUYECKOro aHanusa, Kak npasuno, NpeacTaenawT ahhekTUBHOE HaTSKeHWE,
a He haKTUYeCcKoe HaTSKEeHNE,
9.4.5.3 CnegyeT yuuTbiBaTL pasnuune npu cocTaBneHU MOLGENU ONA aHanusa, a Takke He JonyCcTUTb
HenpaBWMbHOW MHTEPNpEeTaLnKy pesynsTaTos pacueTa pansepa. Hanpumep, 6okosas cuna B nio6om nonepey-
HOM ceuyeHUu paiisepa paBHa cune cosura nNoc JeNCcTBYOLWEE pacTSKeHUe, YMHOXEHHOE Ha Yromn HakmoHa.
3TOT pacyeT gQeNCTBUTENEH TOMBKO NMOTOMY, YTO paBeH obLieMy OaBMeHWIo Mo OKPYKHOCTK TPyBbl U JOMONHSA-
€T casuratowmii 1 GOKOBOM KOMMOHEHT HaTSKEHUS.
9.4.5.4 Huskoe HaTsXeHWe palisepa He CBUAETENbLCTBYET O NoTepe ero ycTohunsocT. [Npambim crieg-
CTBMEM HU3KOTo HaTsKeHWs paiizepa ABMAETCH CHVPKEHUE ero KeCTKoCTH. MNpu 3ToM BO3MOXHOe 3thdeKTuB-
HOe CKaTue OOIMKHO YUYMTbIBATLCH MpW MPOEKTMpoBaHUK Tpybonposoda (CM. KPUTEPUW MPOEKTUPOBaHWS B
pasgene 6).

10 UcnbITaHUA oNbITHOIO 06pa3ua

10.1 OGLlMe cBegeHNnA

10.1.1 Pasgen 10 cogepXuT MeToguYecKne yKasaHus rno onpeneneHuio TpeboBaHWii K UCMbiTaHUAM
onbiTHoro obpasua U NpefocTaBnaeT NpoLeaypbl BEINOMHEHWA TakuxX UCTbITaHuii. TpeboBaHWa K 3aBOACKUM
NPUeMOYHbLIM WUCMbITAHUAM U UCMbITaHWAM MaTepuanos npueedeHbl B FOCT P 59309 u FOCT P 59306.

[okymeHTauWss MChbITaHWA oOnbiTHOro obpasua npegHasHadvaeTcs AN PacCMOTPEHWSA He3aBUCKH-
MbIM areHToM no BepudhrKauUn Kak YyacTb MeTogonoruy sepudbukaumm npoekta TpyObl B COOTBETCTBUAM C
FOCT P 593091 MOCT P 59306.

10.1.2 TpeboBaHWS K UCMbITAHWAM OMNbITHOrO obpasua ABMATCA 06 bEKTOM cornalleHUs Mexay UaroTo-
BUTEMNEM U 3aKa34MKOM W MOTYT ONpedenaTbca pekoMeRaaunamu, npueegeHHsIMu B pasgene 710. B kauecTse
ansTepHaTUBbl UCMbITaHUAM OMbITHOO 06pasLa M3roTOBMTENb MOXET NpegoCcTaBuTb 0ObEeKTUBHbIE MOLTBEPXK-
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OEHVSA TOro, YTO NMPOAYKT YOOBNETBOPAET NPOEKTHbIM TpeboBaHuaM. OBbeKkTUBHOE NOATEBEPKOEHME Onpeae-
NSETCH KaK QOKYMeHTaneHO odOpMIIEHHBI NMPOMBICIOBLIA OMbIT, AaHHbIE UCMbITaHUIA, TEXHWUYECKME nybnu-
Kauwuv, pesynsTaThl pacyeta METOLOM KOHEYHLIX MIEMEHTOB UMK pacyeTsbl, NogTeepKaarlwme TpeboBaHua K
TEXHWUYECKUM XapaKTEPUCTVKaM, U MOXKET UCTONb30BaThCH, Cr ANA JaHHOW KOHCTPYKUMK npegnonaraeTcs
HesHaunTenNbHOE pacluupeHne obnacTv NpUMEHEHUS.

10.1.3 Yucno 1 granasoH ucnbiTaHni onbITHOro obpasua, kKoTopble MoryT 6bITh BbINOMHEH bl AN TMBKNX
Tpy6, 3HauuTenbHbl. McnbiTaHns onbiTHoro obpasya o6bIYHO ABMATCA paspywarmumi 1 noatoMy TpebyoT
BonbLuMX 3aTpaT Ha WX BbINorHeHWe . DKOHOMUYECKNE WY BpEMEHHbIE acneKTbl MOryT cAenaTe HEBO3MOXK-
HbIM MPOBEAEHWE HATYPHbIX UCMbITAaHWIA onbITHOro obpasua ONe KaX 4ol KOHCTPYKUMK TpyObl.

10.1.4 [Anga ycnoBuiA NpUMeHeHUs NMpU BbICOKMX TEMMepaTypax onpegenstoliee sHayeHne UMeeT KOH-
CTPYKLMS MEXaHW3Ma YNImoTHEHUS KOHUeBoro dhuThHra ans Tpy6 MHOrocnoiHOW CTPYKTYpbl 663 CBASYOLWMX
crioes. [Mpouenypbl UCMBITAHWIA, UCMOMb3YEMbIE B HACTOSLLEE BPEMS, NMPVBELAEHbBI B MPUMOKEHUU A U NPUMo-
XeHun B gns ctatvdeckux v AWHaMUYECKUX YCIOBUIA MPUMEHEHWSA. 3TV NPOTOKOMbLI MOTryT BbiTb 3aMeHeHbI Mo
pesynsTaTtam ucnbeitaHuid. Ocoboe BHUMaHWe cnedyeT yaensaTb NOArOTOBKE NMOBEPXHOCTU U TOMWMHE, a Takke
XpaHeHWHo Macra 1 cogepkaHui Kucrnopoga.

10.1.5 BbibpaHHas COBOKYMNMHOCTb MCMbITAHWMA ONA KBanudKMKauuK KOHCTPYKUMK onbiTHOro obpasua
oBbIYHO BKITHOYAET UcrbITaHUA MaTepuanos U FAT, kak onpegeneHo B FOCT P 59309 n rOCT P 59306.

10.2 MNMporpaMMbl NPOEKTHO-KOHCTPYKTOPCKUX paboT

10.2.1 ng HOBbIX N HeanpobKpoBaHHBIX KOHCTPYKUMIA rMBknX Tpy6 pekoMeHayeTcs NpoBedeHne uc-
MbITaHWIA, Kak MMHUMYM, onbiTHoro obpasua knacca |. CnegyeT yctaHaBnueaTh criegyowue Lenu UcrbiTaHuii
onbITHoro obpasua:

- onpoboBaHue Uy Banuaauuo HOBbIX UMW HeanpobupoBaHHbLIX KOHCTPYKUWUIA TPpY6;

- Banupauulo MeTodernorvy NpoekTUpoBaHna U3roTOBUTENS A1 HOBOW KOHCTRYKUWW TpyObI.

10.2.2 TpeboBaHus K MCMONb3yEMOW M3rOTOBUTENEM METOLOMOMMU NPOEKTUPOBaHUA OnpeneneHsl B
FOCT P 59309. B meTogonorny NpoekTUpoBaHna cnenyeT npeaycmaTprsaTh OUEHKY paspyLuaroLLein Harpyaku
ONS KOHKPETHOTO MCMbITaHWS onbITHOro obpasua.

10.2.3 OcHoBoW ANd cHWKeHWA TpeboBaHWIA K MCMbITaHWIO onbiTHoro obpasua AenseTca Heobxoow-
MOCTb MOBbLILEHNS YPOBHEN OOCTOBEPHOCTU METOAOMNOMM NPOEKTUPOBaHWA. Bee BbINoNHAEMbIE UCTbITAHUS
crieqyeT Ucronb3oBath 48 Banujauuy MeTogonorun npoekTuposaHvs. BrionHe JonycT¥MO MCMonb3oBaTh
NPOBEPEHHbIE aHaNUTUYECKEe METOAbI OTTH 3KCTPanNonALMy COOTBETCTBYHOLUX Pe3ynsTaToB UCMbITaH Wi, Npu-
HUMas BO BHUMaHVe U3MeHeH1e napamMeTpoB, paccMmaTpusaemMbix B pekoMmeHgaunsax pasgena 70.

10.3 Knaccudpmkaums mcnbiTaHuii onbiTHoro o6pasua

McnbeiTaHua onbiTHOro obpasua pa3gensaioTcs Ha TpuW Knacca cregyowmnm o6pasom:
- Knacc | — cTaHgapTHbIe UCMbITAHUA OMLITHOMO 0Bpasya kak Havbornee YacTo UCMOoNbayeMble;

- knacc Il — cneunanbHble UCNbITAHWA ONbITHOMO oﬁpasu,a, npoBodnmMbelie PeEryndapHo ONA NoaTBe K-
deHWA cneunankbHblX acnekToB TEXHUYEeCKUX XapaKTepPUCTUK, TaKkKMX KaK YCroBUA YCTaHOBKK W 3KCNNyaTaunn;
- knacc Il — uenbiTaHus, nposodnMble TONBKO OANA NoATBEPHOEeHNA 3KCNNYaTaUMOHHbBIX XapakTepucTuk prﬁbl.

B tabnuue 19 nepeuncneHbl UCMbITAHWS, KOTOPbIE NPOBOOATCH B COOTBETCTBUM C AaHHOW Knaccudm-
Kauueit. Harpysku, npumMeHsemble B AUHAMWUYECKUX UCTIBITaHUSAX Ha YCTanocTb, YKasaHHble Kak UCMbITaHWs
knacca ll, MmoryT 6bITb OTAEMBHBIMU UMK KOMBUHUpPOBaHHLIMK. BbiGop 3aBUCUT OT YCIOBWIA NPUMEHEHWS, pe-
KOMeHOyeTcA NpoBedeHNe UCTbITaHWA Ha KOMBUHUPOBaHHbIE U3rnbaroLLne U OCEBbIE HArpPy3Ku.

Mpouenypbl UCMbITaHWA KNacca | 1 knacca |l npuseneHsl B 10.6 1 9.7 cooTeeTcTBEHHO. CneayeT npea-
ycMmaTtpueath, UTobbl Npouedypbl MenbiTaHuii knacca |l cooTBeTCTBOBaNM TEXHMUYECKUM YCNOBUAM 3aKasuunka
WK M3roTOBUTENS.

Tabnuua 19 — Knaccudbvkauyma ucnbiTaHWin onbiTHoro obpasua

Knacc Tun OnucaHne YenoBMA MCNBITAHWIA/KOMMEHTapKMK
I CraHpapTHble Uc- | McnbiraHna Ha faBnexve paspbiBa MpamonwvHeiiHoro Tpy6onpoeoga
MbiTaHWA OMbITHO-
ro oBpasua VicnbiTaHWa Ha oceBoe pacTAXeHUe Mpu atmMocchepHom gaBneHun
McnbiTaHne Ha cmAThe C nepcopupoBaHHOiA MNK OTCYTCTBYHOLWEN
Hapy*Hol obonoukoi
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OxoHyarHue mabnuusl 19

Knacc

Tun

OnucaHue

Ycnoewa MCNbITaHW/KOMMEHTapuK

CneuuanbHble
UCNbITaHUA ONbIT-
Horo obpasya

OuHamudeckoe UcnbiTaHWe Ha YCTanocTb

WcnbiTaHuA Ha M3rvB, pacTskeHWe, KpyJeHye,
LUMKNWUYEeCkMe W3MEHEeHUA AAaBMeHWs, Warmb
C BpalleHneM WnM KoMBWHMPOBaHHbIe YyCTa-
NOCTHbIE UCMBITaHWA Ha U3MMG U pacTAxeHWe

NenbitaHve Ha NpPOYHOCTE Ha pa3gaenvea-
HWe

WNcenbiTanua B YCNOBUAX YKNagkn

KombuHWMpoBaHHOE WcnbiTaHue Ha usrmb u
pacTskeHne

Venbitanusa B YCNOBWAX YKNagKkn

WcnbiTaHWs Ha 3Kkcnnyatauui B KWUCol
cpege

OnpegeneHne OecTpyKUMKM cTanbHON Npo-
BOMOKU

MecnbiTaHve Ha orHecToiKocTb

WecnbiTaHna Ha 3po3n

OnpegeneHre gecTpyKUWW Kapkaca

Weneranma TFL

BkrioyaeT Taike MCrblTaHue ¢ UCronb3o-
BaHWeM BHYTpWUTpYBHOro cHapaga

BakyymHoe ucnbiTaHue

WcnbiTaHue MpoYHOCTU cLenneHns Ans
Tpy6 MHOrOCNOMHON CTPYKTYPbI CO CBA3YHO-
LMK CHIOAMU

Wcneiranua KepoCcHHOM

OnpeneneHne NPOHUKHOBEHMA UMK YTEHKM
YrNeBodOPOdOB Yepes BHYTPEHHMIA crnoi Tpybbl

WenbiTanna Ha agresnio

MpoBepka NpoYHOCTY cLienneHns Tpy6 MHoro-
CMOIHOI CTPYKTYPbl CO CBA3YHLUMMK CMOAMU

HaTyprle WMCnblTaHWA Ha BCNyYnBaHe

OnpegeneHye NpYMeHUMOCTW TpY6 MHOrO-
CMOIHOI CTPYKTYpPbI CO CBA3YHOWMUMU CNORA-
My OnA gobbiun rasa

WeneitaHna gna
onpegeneHus
XapaKTepUCTHK 1
Apyrvie ucnbita-
HWA OMbITHOMO
obpasuya

VicnbiraHue Ha conpoTHBENeHe Marmﬁy

o MBER (Hepaspywatowee)

McnbiTaHre wecTKocTK npK KpyYeHK

[Jo gonycTimoro KpyTALlero MoMeHTa (He-
paspywatoliee)

WecnbitaHve Ha a6pa3MBHoe WCTpaHne

WenbiTaHne Ha HapyxHoe NCTUpaHK e

WecnbitaHve Ha peskoe NnageHe gaeneHnA

VicnbiTaHve Ha oceBoe cxaTtue

[Mpo4HocTb Ha oBpaTHbIi BbITMG 1 cxaTre

NenbiraHne TEPMUHECKMX XapakTe pUCTHK

B CyXOM K 3aTonneHHOM COCTOAHWK

TemnepaTypHble UCMbITaHKA

Linknnyeckoe Bo3gelicTBUE BbLICOKUX W
HW3KKX TemMnepaTyp

NcnbitaHna B SPKTUHECKNX YCNOBUAX

WcnbiTakua Npyu HAZKKUX TeMnepaTypax

VMenbiTaHns Ha Bo3OenCcTBME MOTrogHbIX yC-
TIOBWIA

CroikocTe kK UV

McnbiTaHna Ha KOHCTpyKLWOHHOE Aemndu-
poBaHue

Mecnbitanus anAa onpegeneHWA XapakrtepW-
CTHK

10.4 TpeboBaHUA K UCTIbITAHUIO

10.4.1 Ob6wwme cBeaeHNnA

B TpeboBaHUAX K UCMbITAHMAM OMbITHOrO o6pasya cnegyer yuuTeiBaTb, ABMAETCH N KOHCTPYKUUS TPy-
6bl HOBOW UMW UCTIbITAHUS OTHOCATCH K HOBBIM YCIOBUSAM MPYMEHEHUS, a TaKKe KaKoBbl KpUTUUECKUE PEXUMBbI
paspylweHus 1 1ux nocnencteus. Kpome Toro, cnegyet paccMaTpuBatb MacluTabHbie orpaHuyeHus v npume-
HWMbIe WUCMbITaHUSA. DTK NonoxeHus paccmatpueatotea B 10.4.2—1710.4.5.

10.4.2 HoBasi KOHCTPYKUUA TPYObI

10.4.2.1 HoBag KoHCTpyKUMa TpyBbl onpeenseTcs M3MeHeHWeM YCnoBUiA NpuMeHeHus TpyBbl 1 npoueccom
M3roToBneHns Tpybbl (KOHCTPYKTUBHBIE crnion, o6onodka, paboTarolwas nog gasneHuem Wi KOHUEBOW OUTKHS).
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10.4.2.2 Tabnuuyel 20 u 21 cooTBETCTBEHHO, orpefensarT MogudrKauun KOHCTPYKUUK 1 YCroBUSA npK-
MeHeHus rMbkoro Tpybonposoga, a Takke pekoMeHAauuu rno NeneITaHuaM onbiTHoro obpasua. TpebosaHuaA K
WCMbITAHUAM OMbITHOMO 06pasLa HOBOV KOHCTPYKLWKW B 3HAUUTENBHOW CTEMEHW 3aBUCAT OT YCMOBUIA NMPYMEHe-
HWUSA, 1 3TO cnedyeT yyuTbiBaTb. Hanpumep, cylwecTsyeT pasnuyve Mexay YyCrnoBuUaMyU NPUMEHEHUS cTaTude-

CKOro BblKMOHOIo prﬁonposo,qa HW3KOro JasneHua u paﬁaepa BbICOKOro gasreHua.

Tabnunya 20 — Mogudurkauum koHCTpykLMK rubkoro Tpybonpoeoga

Ne -

nn MoawdhnkaLma KoHCTpYKLMW PexomeHaauma no TpeboBaHMio ANA UCNLITaHuin onbITHOro obpasua

1 BHyTpeHHWiW/HapyxHbId gua- | Heobxogumo npy naMeHeHWAX KBanuyUMpoBaHHbIX paHee KOHCTPYKUMIA AnA
MeTp BepychuKaymmn NyTem NcnbiTaHui onbiTHoro obpasya; cm. 10.4.4

2 | Yucno n nopsagok cnoee Heobxogumo TonbKo ANA 3HaYUTENbHbLIX M3MEHEHUI B KOHCTPYKTUBHBIX CIOAX

3 | KoHcTpykuma metannudecko- | Heobxogumo npu cyljecTBeHHOM M3MEHEHUW NPOKNA NONepeYHOro ceYeHun

ro cnosa nny TMNa MmaTteprana.

Tpebyetcs kranipukayua matepuana

4 | MNonumepHble/anacToMepHble
cnow

Heobxogumel Tonbko KBMMCbMKaHMOHHbIe WncnelTaHWA MatTepuana

5 | Yron HamoTku MpyMeHUMO ToNbKO ANA M3MeHeHWI yrna B, BbIXo4AWMX 3a cneayllme npege-
Nbl, rge 8 U3MepAeTCA OTHOCKMTENbLHO NPOAONBHOW OCU:

- Kapkac unv apMmupoeaHue, obecnevunearoLlee CTOMKOCTL K AABMNEHUIO (MHOrO-
crioliHanA cTpykTypa 6ea ceasylowmx cnoee): 6 < 80°;

- apMUpYyloLLMe CNov Ha pacTAXeHue (MHorocrnoliHaa cTpykTypa 6es caAsyo-
LUMX CMOEB) U YCUNMBaIOLIME Crov (MHOTOCINoiHasa CTPYKTypa co CBA3Y LWWMMU
crioamu): 20° < 8 <60°

6 | KoHueBoit oUTHUHP Heobxogumo npu nsMeHeHUAX KOHCTPYKLMWM KOHLUEBOTO hUTUHra, B YaCTHOCTM:
- 3aMeHa cK1cTeMbl KpenneHus apMMUpYHoLLEro cros;

- 3aMeHa 3MoKCcUAHOro Matepuana;

- 3aMeHa BHYTpeHHel/HapyXHOI cucTeMbl rMapaBnM4eckoro YNnnoTHeHWA (Kpe-

nrneHve HapyxHol obonovkW/BHYTPEHHEro cros)

7 | llybpukaHT  (mHorocrnoiHol | Heobxoguma keanudmkayms matepuana
CTpyKTypbl 6e3 cBAsyloLMX
Croee)
MpumevyaHne — lMprBegeHHble Bbille pekoMeHZaLUu MOTyT OTNUYaTbCA ONA pasHbIX YCIOBWA NMPUMEHEHNSR,

Hanpumep BbIKMOHbIX TpyBonpoBogos 1 paiizepos.

Tabnuya 21 — MameHeHune ycnoeuid npumereHis mbkoro Tpy6onpoeoga

No NameHeHne yCnoBuiA

TpeboeaHMA K MCNBITAHWID ONBITHOrO obpazua
n/n NpUMeHeHKnA Tpy Dbl

1 TpaHcnopTupyeMbli
cnong

OBblMHO He Tpebyetcs. CoBMECTMMOCTb C TpaHCMopTUpyeMbiM dnongomMm obbiMHO
onpenenAeTcA NpU UCMNbITaHUW MaTepuana. [py 3ToM ANA HeobblYHbIX YCNOBWIA TpaHc-
nopTHpyemblx oroMaoB MOryT NoTpeboBaTbCA UCMbITaHUA onbITHOro obpasya. B vacT-
HOCTU, NP UCMbITaHUAX ONbITHOTO obpasla TpebyeTca paccmaTpuBaTh cnegyLlee:

- MPUMEHEHMe B YCMOBUAX KUCMOWN U KOPPO3VMOHHON cpef;

- MPUMEHEHMWe B YCMOBUAX BbICOKUX UIW HU3KUX Temneparyp;

- MPUMEHEHUE B YCMOBUAX BbICOKOTO AaBMeHUs

2 | Cpokakcnnyatauumu | He TpebyeTca ANA cTaTUHECKWX YCNOBUIA NPUMEHEHWA, MOCKOMNbKY UCTbITaHUA MaTepua-
noe obbiMHo Bonee npremnemel. He TpebyeTca gns gnHamuYeckux yCcrnoBwi NpumMeHe-
HWA, ecnu peaynsTaThl NpegbliayLUMX UCMbITaHWIA MOXHO 3KCTpanonupoRaTth Ha Tpebye-

Mblii CPOK 3KCAMyaTaLum

3 Okpyxatowasn cpega | B saBucvmocTn oT ycnoBuiA okpysxatollei cpedbl. He Tpebyetcs, ecnv MoxHO Bbinomn-

HWTb VHTEPMONALWIO pe3ynsTaToR NpegbigyLLUUX WCrbiTaHWi
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10.4.3 PexxuMbl pa3pyLlueHus

B TpeboBaHusX K UCMbITaHWAM OnbITHOro obpasua cnegyet paccmaTtpuBaTe KPUTUYHOCTE W NMOCNEaCTBUA
paspyweHus Tpybbl. B yacTHocTu, crnieqyeT uAeHTUULMPOBaTe BO3MOXKHbIE edeKThl, MOCMNEeACTEBUS Takux
AetheKTOB U NPUUYNHBI UX BOSHUKHOBEHWUSA. B Tabnuue 22 npvBegeHbl UCNbITaHUA OnbITHOMO 06pasya, KoTopble
MoryT BbiTe UCMOMb30BaHbI AN BEpUdMKaLMY KOHCTPYKUMK TPyBbl Ha HamUJYMe HEKOTOPbLIX MOTEHLUanbHbIX
OetheKkToB U peknMbl paspylweHus. 3Ty Tabnuuy cnegyeT Wcnonb3oBaTe Npuy onpegeneHuy TpeboBaHni K
VCMbITAaHUSM onbIiTHoro obpasaya.

Tabnunuya 22 — BosmoxHble pexumbl paspylweHns rubkux Tpyb u cooTeeTcTByOWMe Hanbonee BaXHbIe WCMbITaHWUA

onkiTHoro obpasua

KomMnoHeHT Tpybkl

PekiM paspylueHus

WeneiTanne onslTHOro obpasya

KapkacHblid crioi

1) PexxumMbl paspylieHns npu cMATUIA:
- nog AeWCTBUEM HapyKHOro W/unv gasneHuii;

- nop pelicTBMeM AaBMeHWA apMupyoLLero
Ccrnos;

- nog AeliCTBEM Harpy3oK Npy ycTaHOoBKe.

2) WaHoc.

3) PaspyweHve mateprana

WcnbiTanue Ha cvaTre.

WNenbiTanne Ha pacTaxeHWe.

KomBuHvpoBaHHoe ucnbiraHne Ha usrmb u
pacTsKeHWe, UCMbITaHWe Ha NMPOYHOCTb Ha
pasgaenveaHve.

WenbiTanne Ha 3PO3NHD.

MenbitaHus MaTeplanoe

O6onouka, paboTato-
Was nod AaBneHueM,
VMW BHYTPEHHWIA CIon
Tpy® MHorocrnoiHoi
CTPYKTYpbl CO CBA3Y-
KWWMY CNOSMU

1) PaspyweHue nof geicTBreM gaBneHus.

2) MNpogaenyBaHye 3a cYeT MNoM3y4ecTy.

3) PaspyweHune matepuana.
4) M3Hoc.

5) Yctanoctb

WcnbiTaHne Ha paspblB OT BHyTPeHHero
AaBreHus.

VcnbiTaHe Ha paspble OT BHYTPEHHero
OaBreHns 1 TemnepaTypHoe MchbiTaHme.

Wenbitanua MartepKranos.
McnbiTanune Ha 3P0o3nto.

OuHamudyeckoe uUcnbiTaHWe Ha yCcTanocTb

KoHcTpykTHEHBIE
crnom

1) KoHCTpyKTVBHOE pa3spyLueHWe nog gercTeu-
€M Harpyaok:

- HaTAXeHWe;
- CXaTtue;

- daBneHve.

2) Wanoc u ycTanocTe.
3) BeinyuneaHue.
4) CxknenBaHve/paccrnoeHne snacToMepoB.

5) PaspyweHune maTtepuana

WNenbitanne Ha pacTaxeHWe.
WcnbiTaHne Ha oceBoe CxaTKe.

WcnbiTaHue Ha paspbiB OT BHYTpPEeHHero
OaBneHus.

OvHamnyeckoe UCnblTaHue Ha ycTanocTb.
McnbiTaHue Ha oceBoe CxaThe.
McnbiTaHue Ha agreauio.

WNcnbitanuna MaTepranoe

W3onupytoLyre crioun

1) HapyweHrwve nzonsyum n3-3a 3saTonneHns.

2) Pazpywarlive Harpysk1 Npyv ycTaHoBKe

Wcnbitanne TEPMWYECKMX XapaKTepuCcTHK.

Wcnbranve Ha NPOYHOCTE Ha pasdaenveaHne

KoHueBoii conTUHr

1) Beitarueanne obonouky, pabotatowein nog
OaBneHVeM/BHYTPEHHEro cros.

2) KpenneHve apmupyoLero crnos.

3) PazpyLueHre 3nokcKgHoro matepuana

TemnepaTypHoe WCMbITaHKe.

OuHamudeckoe WcMbITaHWe, UCNbiTaHWe Ha
pacTaxeHne.

OnHamnyeckoe ucnbiTaHue, Temn eparypHoe
ncneiTaHwe
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10.4.4 MacwTabvupoBaH/e pe3ynbTaToB UCMbITaHUN

10.4.4.1 MacwTtabupoBaHve pesynsTaToB WUCMbITAHUA MOXET WCMonb3oBaThbCA ANA Bepudukauum
rpynnel Mbkux Tpybonpoeodos, KoTopble npeactaeneHsl B Tabnuue 1 1 Tabnuue 2. YpoBHM pacyeTHbIX Ha-
NPS>KEHWA OTHOCUTENBHO MEXaHUYeCKUX CBOWCTB MaTepuana cnegyeT onpefensTb Ha OCHOBE OOMHAaKOBbIX
KPUTEPUEB B UCMOMB3OBAHMM UMW HAKOMMEHHOM YCTanoCTHOM MOBPEXAEHUU. PekoMeHOyoTCa cnegyroLlme
YCnoBWS ANA MacwTabupoBaHua pesynsTaToB VUCMbITaHWIA:

- ucnbiTeiBaeMas Tpyba MoXeT 6bITb MCMonb3oBaHa Anga keanudukauuy Tpyo, UMeLWwmx paBHoe Unu
Bonee HM3KOE HOMWHANLHOE OaBreHNE;

- UCMbITaHWe ofHOW TpyObl U3 rPyNMbl MPOAYKTOB PacnpoCTPaHAETCHA Ha TPYObl C BHYTPEHHVM Ouame-
Tpom Ha 5,08 cm Gonbllue UK MeHbLUe, YeM pasMep WUCMbITaHHON Tpybbl;

- QuanasoH TeMnepartyp, BepuduLupyemMbiX UCNbITaHUEM rMbKX TpyOonpoBO4OB, MOXKET BKIKOYATL BCE
3HaJyeHus TeMnepaTypbl, KOTOPbIE MOMHOCTLIO BXOAAT B AMANasoH aKcnnyaTtauuy KOHKPETHOMO TPaHCropTu-
pyeMoro npoayKTa;

- NMPUMEHSTCSH CTOMKUE K TPaHCMNOPTUPYEMOK cpene maTtepuarbl BHyTpeHHel obonouku rubkux Tpy6o-
NpoBOAOB.

10.4.4.2 CpaBHuTenbHoe MaclTabupoBaHune TakKke MoXeT ObiTb OCHOBaHO Ha Npou3BeeHUn SaBneHus
Ha BHYTpeHHUI guameTp (P - D;), npu 3ToM ucnbiTbiBaeman Tpy6a kBanuduumpyet Tpyobl ¢ Gonee HUSKUMU
3HadeHuAMU P - D;, ¢ yUeTOM OrpaHuyeHni no BHYTPEHHEMY AuameTpy.

10.4.5 NMpyMeHMble NcNbiTaHUSA ONbITHOro obpasua

10.4.5.1 B 10.4.5 onucaHbl UcMbITaHWS onbITHOro o6pasya, KoTopble NMpUMeHUMbI K MOAUMUKaLWUAM KOH-
CTPYKUMU U USMEHEHNAM YCIOBUIA MPUMEHEHNS, NepeducrieHHbiM B 710.4.2. B Tabnuuax 23 v 24 nepeyuncrieHbl
TpeboBaHWa Kk UcMbITaHUAM onbiTHOro obpasua knacca | 1 knacca |l cooTBETCTBEHHO, Kak onpeneneHo B Ta-
6rivue 19. 31 TpeboBaHUA OTHOCATCSH K pekoMeHdauuaMm, npueeneHHbim B 10.4.2 — 10.4.4, BKNOUYNTENBHO.

10.4.5.2 Ipn nameHeHWN TpaHcnopTUpyemoro dnouaa, cpoka akennyaTayuu U okpyxaroLleld cpeabl
He TpebyeTcsa npoBedeHVe McnbiTaHWiA onbITHOro obpasua knacca |, Ho MoryT noTpeboBaTbCH UCMbITAHUSA
MaTepuanos B cooTeeTcTBuU ¢ [OCT P 59309 n OCT P 59306.

Tabnuya 23 — PekoMeHZauwu no UcnbiTaHUAM onbiTHoro obpasya knacca |

PexomeHayemMble MCNbITAHWA ONbITHOro obpasua knacca |
MogndurkaLmA KOHCTRYKLWKM MMM M3MEHEHWE YCMOBWMIA NPUMEHEHNA
Pasptis PactaxeHvne CmAaTne
BHYTpeHHWA/HapyHbIA guameTp X X X
Ywnecno nnu nopagok crnoee X X —
BHyTpeHHWIA Kapkac e — X
BHyTpeHHee gaeneHve X — X
ApmMupyrowmia crnoii, obecnevnBaloWwmid CTONKOCTb K AaBMNeHWo X — X
Apmypyrouia crioii, paboTalowmin Ha pacTaxeHne e X —
Yron HamoTKu X —
KoHcTpyKUMs KoHLeBoro nTuHra X —

Tabnuya 24 — PekomeHZaLuM no UcnbiTaHWaM onbiTHoro obpasua knacca

MoaudHKaLma KOHCTPYKLIMK UMW M3MEHEHWE YCNOBWA NpuUMe-

HEHUS PexomeHgyeMele WcnbiTaHWA onbITHOM obpasya knacca I

Hoeasn KOHCTRYKUWA MK Bonee crnoxHble YCnoewA guHa- ﬂMHaMMHECKoe McnblTaHWe Ha YCTanocTb
MUHECKWMX Harpy3okK

Hoeas cuctema YCTaHOBKK NN FﬂyﬁMHa BOObI WcnbitaHne Ha NpO4YHOCTE Ha pasfjaenveaHke

YcTaHOBKa HOBOI KOHCTPYKUMW Unu Ha bonblei rnybuHe | KomBuHMporaHHoe McnbiTaHue Ha u3rnb v pactakeHne
C MCMonb30BaHKEM MOPK30HTaNbHOW CXeMbl YKNagKu

3SkcnnyaTtauus B YCNOBUAX KUCMOI cpedbl WcnbiTaHua Ha akcnnyaTayuio B KUcnoii cpege
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OxoHyaHue mabnuusl 24

MoaudvKaLma KOHCTPYKLIMW UMK MBMEHEHWE YCTOBWIA MpUMe-

GG PekomeHayemMele UCNBITAHWA ONLITHOrO obpasua knacca

KpMTMHECKMe TPEGOBaHMH K OrHeBoOW 3awmTe U Hencnbl- McnbiTaHre Ha OrHeCcTOMKOCTE UMK pacy4eTHoe BpeMA Bbi-
TaHHaA KOHCTPYKUWA HHMBAHWA NpK NoXape

3Ha4YunTenbHbIN BbIHOC Necka npw 3akcnnyaTaynn 1 cepbes- WcnbiTaHve Ha 3PO3ND
Hble NocnedCcTEMA paspylueHnA

10.5 MpoTokon UcnbiTaHWN

10.5.1 Obpasey ons UcnbiTaHUNA

10.5.1.1 Wcnbitanna oneiTHoro obpasua cnegyeT BbINONMHATE C UCMONMb30BaHWEM NONMHOPa3MepPHbIX Mpo-
OYKTOB, KOTOpble MPeacTaBnsatoT 3afaHHble pasMepbl COOTBETCTBYHOLMX KOMMOHEHTOB KOHEUYHOTO MPoayKTa,
noanexawero sepudmkaumm. 3To He OTHOCUTCA K AnvHe rmbkoii Tpybbl, 3a UCKMHOUYEHUEM KOHLUEBBIX (OUTUH-
roB. MuHuManeHas gnuHa, 3a UCKIHUYEHUEM KOHLEBLIX (DUTWMHIOB, AOMMKHA COCTaBMATE He MeHee 3 M unu
10 - D;, kpome criydaes, korga Ana obpasuos AN UcnbITaHUi crieqyeT BbINOMHATL UcnbiTaHua FAT.

10.5.1.2 Paamepbl Tpybbl, NpegHasHadyeHHoW ANS UCMbITaHWUS onbITHOro obpasua, OoMmKHbI HaXo4UTbCs
B Npegenax guanasoHa JOMycKoB Ha pasMepbl, yKasaHHble O CTaHgapTHOW U3roTaenueaemoii TpyObl.

10.5.1.3 Heobxogumo obecneunsatb, ytobbl 0b6pasubl ANA UCMbITAHUIA NpedcTaBnann dakTuyeckuii
MPOAYKT B 3aBOOCKOM WCMOMHEHWW, C YYETOM MPOEKTHBIX W TEXHOMOMMYeckux npouegyp. Cnegyer paccma-
TpUBaTh BO3MOXHbIE pasnnuna Mexxgy o6pasuom 1 U3roTosreHHol Tpyboii, ecnv o6paseL, NOArOTOBMEH C Ya-
CTWYHBIM WUCTONb30BaHUEM PYYHBIX Mpouenyp (HanpumMep, He U3 NPoOU3BOACTBEHHOrO Lukna). PaccmotpeHne
3TOro MoXKeT BbiTb Heo6Xx0AVMO MpY BOCMPOU3BEAEHUN HEKOTOPLIX KPUTUUYECKUX PE3yNETaToB UCMbITaHWA Ha
obpasuax npogykuuu 4ns sepudrkalmm NPoOU3BOACTBEHHOrO 0b6opyaOBaHUA U TEXHOMOTUIA.

10.5.1.4 Bce ucnbiTaHnA criegyeT BbIMOMHATL C YCTAaHOBMEHHbIMW KOHLEBbIMU UTUHraMW, MOeH TUYHbI-
MW TEM, KOTOPbIE UCMOMb30BaNUCh NpKY KBanudbyKkauum npogyKunn.

10.5.2 NcnbiTaTenbHoe obopynosaHue

Bce vcnbiTatensHoe o6opygoBaHne M KOHTPONMbHO-U3MeEpUTENbHbIE NpUbopkl CregyeT perynsapHo Ka-
nnbpoBatk, He pexe ofHoro pasa B rog. Jeicteyrownii cepTucukar U cepTudbukaTtel Kannbposkn 4N BCex
BUOOB UCMbITaTenbHoro obopygoBaHya cregyeT BKMoYaTb B MPOTOKON UCMbITaHMWIA.

10.5.3 MeToaukKa ucnbiTaHUmn

10.5.3.1 Ecnu Bo BpeMs UCMbITaHWIA 3HAYEHUA NapaMeTpoB (Hanpumep, TemnepaTtypa Unu gasneHue)
OOIKHbI BbITb MOCTOAHHBIMK, 3HAYEHWS MapaMeTPoB cregyeT cTabunuanpoBaTe 40 Hayana ucneitTaHui. Cta-
Bunnsauus gns napaMeTpoB OaBMNeHWs U TEMMepaTypsl onpegenseTca crnegyroLlwym obpasom:

- USMeHeHWe gaBneHus B TedeHue 14 B npegenax =1 % gaeneHus UcnbITaHus;

- UBMeHeHKe TeMnepaTypbl B TedeHue 1 4 B npegenax 2,5 °C TemMnepartypbl UCMbITaHUSA.

10.5.3.2 WNaroToBuTENO cnegyeTt oueHnBaTh HeobXxoauMocTe NpedsapuTenbHOro BO3AEWCTBUSA LUMKMN-
yeckoro gaeneHuns Ha obpasey 4o Hauyana UCTbITaHWIA, eCnii MOATOHKa KOHCTPYKUMK (NpupaboTka) MOXKeT no-
BMUATL Ha peaynetatel. Hanpumep, npu UcnbITaHWM Ha NpedensHoe BHYTPEHHEE OaBneHne, raoe Heobxoaumbl
usmepeHus gedopmMayuy, obbIYHO JOCTATOYHbI MUHUMYM TPUW UUKna (OT Hyns A0 AaBMEHWS UCMbITaHUSA),
BbIMOMHEHHbIE credylwmm obpasom;

- MepBbIA LMK ANSA NOAMOHKU KOHCTPYKUMK (NpupaboTku);

- BTOPOWM LMKI AN TOYHbIX U3MEPEHUI;

- TPETWIA LUK NS NPOBEPKN U3MEPEHMWIA BTOPOro LUuKna.

10.5.3.3 TpeboBaHWUA K NPUMOXKEHUIO HAMPY3KKU pasnWyHbl AN pasHbIX TUMNOB UCMNbITaHWA U paccMaTpu-
BaKOTCH B ONUCaHUAX KOHKPETHbIX UcrbiTaHuii. CnegyeT obecnedneats, YTo6bl CKOPOCTL MPUMOXKEHUSA Harpys-
K COOTBETCTBOBAsIa CKOPOCTH B YCINOBMAX 3aBOACKUX NMPUEMOYHBIX UCMbITAHWUIA Y MPUEMOYHBIX UCMBITAHWUIA Ha
MECTe YCTaHOBKW, BO BPEMS MOHTaXa W B yCroBusAX akcrnnyatauyun. Cnegyet obecneunsaTs, YTobbl Makcu-
MarlbHas CKOPOCTb MPUMOXKEHUSA Harpysku He npesbiwana 5 % oT npegnonaraemoli MakcvMarbHOW Harpysku
B MUHYTY.

10.5.4 MpoBepka nocne UcnbiTaHUN

B cnyuasx, korga npoucxoguT paspyweHue obpasua, criegyeT BbIMOMHUTE paccedeHue Tpybbl. OueHKy
paspyLeHuss 1 aHoManuu oopMIST AOKYMEHTarnbHo. Bce COOTBETCTBYHOLWME 3MEMEHTLI crieqyeT cdoTorpa-
dupoBsaTk. B NpoToKon NpoBepKX BKIMOYAT COCTOAHUA Nobbix 06HapyKeHHBIX B MCMbITAHHOM 06pasLe NoBpex-
OEHWNIA 1 YKa3bIBaKoT, ABMSOTCHA N 3TV NMOBPEKOEHNSA PE3yNbTAaTOM HapyLUeHWs KpUTEPUEB MPOEKTUPOBAHUS.
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10.5.5 JokymeHTauunA

10.5.5.1 MNepeq ucnbITaHMAMU U3roToBUTENL 0653aH NOArOTOBUTL ANA 3aKasyMKa geTanbHoe onucaHue
TEXHOMOrMW UCTIbITaHWIA, B KOTOPYIO CrenyeT BKNYaTb, Kak MUHUMYM, Credyolme areMeHThl;

- TN NPOBOAUMbBIX UCMBITAHWIA;

- MPOrpamMmy v NpPoOLOIMKUTENBHOCTb UCTIBITAHWIA;

- OMKMcaHue UCTbITaHUIA (BKMHOUYaa CXeMbl U MapamMeTpbl KoMmnnekTa obopygosaHus);

- TUN 1 pasmep 0bpasLoB ANA UCMbITaHWN;

- onncaHve obopygoBaHVs (BKMOYas TOYHOCTb, KAanubpoBKy U YYBCTBUTENBHOCTL);

- chopmbl NpegcTaBneHUsa AaHHbIX ANA 3aN0oNHEHWS BO BPEMS UCMbITaHWIA;

- KPUTEPUU NMPUEMKU;

- MPOrHO3UpPYEMbIE PE3YNBTaThl U PEXMMbI PaspyLUeHuid, roe NPUMEHNMO;

- NepeyeHb METOOWMK KOHTPOMSA KayecTsa;

- DOKYMeHTanbHo odhopMIeHHBIE pasMephbl U MPOYHOCTL MaTepuana B 3aBo4CKOM UCMONMHEHUN.

10.5.5.2 lNocne npoeegeHUs UCNbITaHUIA M3rOTOBUTEMNIO criedyeT NpeaocTaBuTh 3akasunuky AN YTBepK-
OEeHVA OeTanbHbIN NPOTOKON UCMbITaHWiA. B npoTokon UcnbiTaHUIA BKAOUAOT Kak MUHUMYM Criegyrolee:

- MONyYeHHbIE AaHHbIE U OKOHYATENbHbIE Pe3ynbTaThl;

- MPOTOKOMN NPOBEPKU NOCHE UCMBITaHWR;

- pesynbTaThl CONOCTaBMNEHNSA MPOrHO3MPYEMBIX W MOMYYEHHbLIX 3HAYEHWI;

- BbIBOABI.

10.5.6 JocTynHOCTb pe3ynLraTos

Cnepyet obecneunTs, UTobEl BCE pesynbTaThl UCMbITaHWA Bbiny JOCTYNHBI AnNa Bepudukaumnin. Wenel-
TaHWsA NPoBOAAT TakuM obpasom, UTobbl pesynsTaTel U MPOTOKOMbI UCMbITAHUA MOMTIM BbITb MPUHATEI BMECTO
NpoBedeHUs MOBTOPHbLIX MCMLITAHWA ANS OAPYrUX YCHOBUIN NMPUMEHEHUS.

10.5.7 MpoMexyToYHbIe pe3ynbTaThbl

PeaynbTaTel BCEX WUCMLITAHWA, BKNOYAsA pesynsTaThl NPOMEKYTOUYHBLIX 3TanoB, crnedyeT cpaBHUBaTL C
aHanMTUYeCKUMY pesynsTatamMu U3 Mnporpammbl NMPOEKTHO-KOHCTPYKTOPCKUX paboT uarotosutens. Criegyet
paccMoTpeTs BO3MOXHbIE HECOOTBETCTBUA U COOBLWUTE O HUX 3akasumky. Ecni BOIMOXKHO, MPOMEXYTOUYHEIE
pesynkTaThl TakKe MCMOMb3YT ANA onpedeneHys Takux CBOWCTB TPyDbl, Kak OCeBas KEeCTKOCTb UMK JKeCT-
KOCTb Ha uarub.

10.5.8 ocTOBEpPHOCTL pe3ynLTaToB UCNbITaHUN

PeaynsTaTel UCNbITAHWIA ABNATCA OOCTOBEPHBIMY, KPOME Crydyaes, Korda sHauuTerbHble U3MEeHeHUs
npouecca (MeToAVKU UCMbITaHUIA, KOHCTPYKUWYW UM TEXHOMOTMI U3rOTOBIMEHUS) AEnatT 3TW pesynsTaTthl He-
OeCcTBUTENbHbIMU.

10.5.9 YcKopeHHble ucnbiTaHUA

10.5.9.1 YcKopeHHble UCTbITaHUA MOy T MPoBOANTLCA NYTEM MOBbILWEHWS, MO COrMacoBaHuio ¢ 3aKasdu-
KOM, criegyroLnx napaMmeTpos:

- YacTOThl LWUKIOB;

- BHYTPEHHETO AaBeHUs;

- amMnnUTy4bl NepemMeLleHns;

- TeMnepaTypbl.

10.5.9.2 UaroToBuTenb AOMKeH npedycMaTpueaTh, YTO NPU YCKOPEHHbIX UCMNbITaHUAX U3MeHeHWe napa-
METPOB HE OKaKET CYLLECTBEHHOMO BIIMAHUSA Ha Pe3ynsTaThl UCMbITAHWIA.

10.5.10 MHorokpaTHble UCTbITAHUA

OTgenbHble 06pasusl MOryT NOABEpPraTbCA MHOTOKPATHLIM MCMbITaHUAM 6e3 paspyweHus obpasyos (Ha-
npyMep, UCMNbITaHUA Ha U3rMB, Ha XKeCcTKOCTb NpU KpyueHUr 1 FAT), BbinonHAeMbIM 40 UCMbITaHWIA ¢ paspyLue-
Huem obpasya. Heobxogymo TWaTENbHO OLEHMBATL NOCMEA0BaTENBHOCTE UCMbITaHWIA, YTODbI HE JOMYCTUTL
BMUAHWA pe3ynbTaToB NpenblayLWmUX UCTIbITaHUA Ha pesynsTaThl NOCNeayoWMX UCMbITaHWIA.

10.5.11 MoBTOpPAEMOCTb pe3ynkTaToB

Mpwy MCrbITaHUW OTAEMBHBIX 06pasUoB cregyeT onpedensTe npedensl KeanudukauMoHHbIX TpebosaHuin K
MPOEKTHLIM NMapaMeTpamM 1 napamMeTpam AOMYCKOB Ha M3roTOBNEHWE, KOTOPbIE BMWSKOT Ha TEXHWYECKUE XapakTe-
PUCTWKN W KOTOpPblE CreayeT yYnTbiBaTh NPU onpeneneHud JonycTUMbIX YCIOBUIA NpuMeHeHWUs. TIpyM NpUMEHEHUNA
pe3ynbTaToB UCTbITaHWIA B NPOLIECCE NMPOEKTUPOBAHMWSA U pacyeTa MCMonb3yT 3HaYEHNA KPUTUYECKNX NapaMeTpoB.

10.6 MNMpouenypbl. TUNoOBbLIE UCNbITAHUA ONbITHOrO obpasua

10.6.1 O6wme cBegeHUnA
B 10.6.2 — 10.6.4 npusefeHbl onucaHnsa npouenypbl TUMOBLIX UCMbITaHUA Knacca | gns oneiTHoro ob-
pasua, T. €. UCTIbITaHUSA Ha paspblB OT BHYTPEHHErO JaBMEHWS, Ha PacTAKEHWE U Ha CMATHE.
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10.6.2 MicnbiTaHMe Ha pa3pblB OT BHYTPEHHEro gasrneHus

10.6.2.1 OnucaHve

Ha pvicyHke 23 nokasaHa ycTaHoBKa N1 UCMbITAHWA Ha paspblB OT BHYTPEHHETO AaBneHuns. VicnbitaHve
Ha paspbIB OT BHYTPEHHErO AaBNEHWs cneqyeT NpoBoauTh Ha obpasue npsaMolt koHdurypayun. Heobxogumo
obecneunTb, 4yTOoBbLI MMHUManNbHaa OnvHa obpasua ans ucnbiTaHui 6e3 KoHUEBbIX OUTMHIOB cocTaBnana
nnbo OBOVIHYH ANMWHY LWara Hapy)KHbIX apMUpYyoLWmMX NpoBONOK/KOPAOB ANA NpaAMoi KoHdurypauum, nubo
TPOWHYH ONUHY LIara Hapy>KHbIX apMUPYHOLLUX MPOBOMOK AMs U30THYTOW Tpybbl. B kayecTse UcnbITaTensHoro
donrovaa, Kak npasumo, UCMonb3yeTcs Boga.

(19

N

8

17— yCTPOWCTBO M3MepeHua NMHeRHLIX pa3amepoB; 2 — obpasel; 3 — TepmMonapa (No yCMOTREeHMK), 4 — ropAdasn Boda (Mo YCMOTPEHMK)
60 °C; & — eofia Npu TeMNepaType OKpYXaroLel cpelbl; 6 — CYETUMK M KOHTPOMNEP (N0 YCMOTPEHWUID); 7 — LWPKYIALUMOHHEIR Hacoc (No
YCMOTPEHUK), 8 — Hacoc, 9 — gartyuk gaeneHns; 10 — gaTyMk TeMnepartypbl

PucyHok 23 — CxemMa YCTaHOBKW ANA WCMbiTaHUsA Ha paspbiB OT BHYTPEHHero JaeneHns
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10.6.2.2 MNMpouegypa

TpeboBaHMsA K UMKNMUYHOCTU U3MepeHns gasneHunsa (cm. 70.5.3) cnegyeT paccMoTpeTb A0 Hadana uc-
nbiTaHWiA Ha paspelB. MNepsble 50 % oxugaeMo HarpysKku OOMKHbLI NPUKNaablBaTbCA ¢ MaKCUMarbHOW CKO-
pocTbto 1 %/c 6e3 BblAepKKkKU 40 NPUNOXKEHUSA OCTaBLUE|CH Harpy3k co cKOpocTbio 5 %/MUH 6e3 BblgepiKKu.
PaspylweHue onpedenseTcs no BHe3anHoMy NageHuio gasneHns. Heobxogumo 3aperucTpypoBaTth gaBreHue
paspbiBa, PEXUM 1 MECTO paspylleHus. Bo Bpems UcnbiTaHns cneqyeT KOHTPONMpoBaTk BHYTPEHHEE AaBne-
HUe, CKpyYuBaHWe W YanuHeHne Tpyobl.

10.6.2.3 KpuTepum npuemMkin

Kputepuu npremkn B cooteetcTelmn ¢ FOCT P 59309 u MOCT P 59306.

10.6.2.4 [JononHUTenbHbIe YCrnoBns

CnegyeT BbINOMHWTL OLUEHKY BIIUSAHUSA pacTsKeHus 1 uarmba Ha gaeneHve paspbisa.

10.6.2.5 AnbTepHaTUBHbIE peLLeHUs

WMcnbiTaHue Ha paspbiB OT BHYTPEHHEro SaBMNEeHUA MOXKET NPoBoAUTLCA Ans obpasya, U3orHyToro 4o ero
npoektHoro MBR.

10.6.3 UcnbiTaHve Ha oceBoe pacTsKeHue

10.6.3.1 Onucaxve

Ha pucyHke 24 nokasaHa ycTaHOBKa ON19 WUCTbITAHWS Ha ocesBoe pacTskeHwe. VcnbiTaHue Ha oce-
BOE pacTsKeHVE criedyeT BbIMOMNHATbL Ha He3anonHeHHOM obpasle ¢ BO3MOXKHOCTBIO CKpyduBaHusA. BakHo
obecreunTb, YToBLl MUHMManNbHas AnvHa obpasua Ana UchbiTaHuii Be3 KoHUeBbIX (PUTWHIOB cocTaenAna
OBOWHYH ANMUHY LUara Hapy>XHbIX apMUPYOLWUX MPoBONoK/KOpao.. Ona KOHTpOonsA yMeHbLUIEHUS BHYTPEHHEro
AuameTpa BO BPEMS UCMbITAHWUIA SOMYCKaETCA WCMONb30BaTb O4HO WM HECKOMbKO CPeaCTB OUUCTKM W Ana-
THOCTVPOBaHUS.

b) McnbiTaHue Ha pacTskeHne 6e3 BOZMOXHOCTU CKpYYMBaHUA

1 — OaTUMK PACTAKEHWNA; 2 — HaTAKHOM JOMKpaT, 3 — OaT4uku yIna NoeopoTa; 4 — OaTuYMkK OTHOCUTENBHOM YONMHEHWA: 5 — BepTior;
6 — HanpaBnAwLLne YCTPORCTBa NOCTYNATENLHOM NepeMellleHns; 7 — coeMHUTeNsHan TaAra

MpumedvaHus

1 VicnbiTaHue MoXeT MPoBOAUTBCA NPU TeMNepaType oOKpyKaloLLeid cpebl, MPOSKTHOM SaBMEHW UIU NPW Hanuynu
obowrx ycnoeuii.

2 Jatuvku gecdopmauy NCNoNb3yKTCA No YCMOTPeHW. Ecnn oHW Mcnonb3ykTcA, oHW NoKasbiBaloT TONbKO Co-
CTOSIHWE MOBEPXHOCTU UMK COCTOAHUE CMOA, Ha KOTOPOM OHW YcTaHoBMNeHbl. OHW He NpedHasHaveHbl ANA NpefcTasneHns
obLLero HanpAXXeHHOro COCTOAHNA TPYBbI.

PucyHok 24 — Cxema ycTaHOBKW ANA UCMbITaHWA HA OCEBOE pacTsKeHne
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10.6.3.2 MNMpouegypa

OpvH KoHel, obpaaua 3akpennseTcs, a K ApyroMy KOHLY NpUKNagbiBaeTcsa pacTaArMeawoLlas Harpyska co
CKOPOCTLH, yKasaHHoi B 10.5.3. CneagyeT obecneunBath Takoe BO3feiCcTBME Harpysku, UTobbl He gonyckaTb
AUHamuyeckoro ycuneHus. JeiicTBMe Harpysku crneqyeT 3aBeplunTb NPUMeEpPHO B TeyeHue 5 MuH. Crneayet
3aperncTpupoBaTh paspyllatollee pPacTHKEHWE, PEXUM W MecTo paspyweHus. JononHUTENbHO MOCTOSHHO
peErMcCTpUpYIOT OENCTBYHOLLY HarpysKy, YANUHEHWEe U cKpyduBaHue obpasua. PaspyleHve onpegenswoT no
NageHuo Harpyskn UNu Peskomy YANMHEHUIO.

10.6.3.3 Kputepun npuemmn

TpebyeTtcs, uTobbl U3MEpPEHHOE paspylUalollee pacTsHKeHWe MNpeBbiwano MnpoekTHole TpebosaHus,
onpegeneHHble B TOCT P 59309 1 NOCT P 59306. He gomkHo npoucxoauTe paspylleHne caMoro KOHUEBOro
UTVHIa UNKU paspyLLUEHWE B pe3ynbsTaTe BbITArMBaHUA apMypyroLLel NpoBOMoKK/Cros U3 KOHLEBOro chuTHHra.

10.6.3.4 [JononH\TenbHble YCNoBUSA

Heobxogumo BbIMOMHUTL OLEHKY BIUAHUS BHYTPEHHEro AaBMeHUS W KpenneHus KOHUOB AnA npegoT-
BpaLLeHUs CKPYUMBAHUA Ha paspyLlLatollee pacTaKeHue.

10.6.3.5 AnsTepHaTUBHBIE pPELLUEHMUA

WcnbiTaHus Ha oceBoe pacTsKeHUe MoryT BbiTb BbIMONHEHb! 4N TPyObl, 3anonHeHHoR BOAOW, NPU NMPOEKT-
HoM unu Gonee HAIKOM BHYTPEHHEM AaBneHun. B 3ToM criyuyae Bo BpeMsl UCMbITaHWS creayeT HenpepbiBHO KOH-
TpPONMpoBaTh BHYTPEHHEE JaBIEHUE, NpW STOM BHE3anHoe nageHve gaeneHus (ykasbiBalollee Ha NoBpexaeHue
BHYTPEHHErO YNMOTHEHWUS) UM CHIBKEHWE pacTArMBaOLLEN Harpy3Kku paccMaTpUBaETCs Kak paspyLlleHue obpasua.
McnbiTaHue Takke MOXKET BbIMOMHATLCA 418 obpasya ¢ 3akpenyieHneM KOHUOB, MPEnATCTBYIOWUM CKPYUYNBaHUIO.

10.6.4 VicnbiTaHWe Ha cMATUE

10.6.4.1 Ha pucyHke 25 nokasaHa ycTaHoBKa ANA UCNbITaHUS Ha cMmAaTKe. McnbiTatensHoe o6opynosaHue
crieqyeT pacnonaratb Takum obpasom, UTobel KoHUeBble OUTUHMA (UNK 3arepMeT3MpPoOBaHHbIE KOHLEBbIE 3a-
rMYLUKW) He NodBepranich BO3AEWCTBMIO HapyKHOTO AaBMEHUS UMW, eCn NogBepraroTcs, YTobbl Mexay OByMS
KoHUamK Bbina ycTaHOBMeHa ecTKas WTaHra Ans KoMneHcalu HarpysoK Ha KoHLUeBble 3arnyLku. XKecTkad
LWTaHra MOXeT He noTpeboBaThCA, ECrV U3roTOBUTEMNb MOSTBEPOUT, YTO KOHCTPYKLWSA TPYBbl COOTBETCTBYET Tpe-
BoBaHMAM CUMAKOLWKMX Harpy3ok. [poBoasaT UCnbITaHKs ¢ 06pasyom nNpaMoii KoHdurypauuu. CnegyeT ucnork-
3oBaTthk 06paszel, MUHMManeHasa gnnHa kotoporo 6es yyeTta KoHUeBbIX hbuTuHros coctaenset 5 - D.

MNepen npoBeneHeM UCTbITaHWUA CHUMAaOT UM nepcopupyroT HapykHyro obonouky, yTobel Boga morna
MPOHWKHYTE B KOMbLEBOE MPOCTPaHCTBO A0 Hayana ucnbiTaHui. BHyTpeHHee gasneHune B obpasue JOMmKHO
BbITe PaBHO OaBNEHUI0 OKPYKaoLWEen cpedel, Npy aToM obpaszel, MoXeT BbITs NYCTIM UMY 3anonHeHHbIM (Ya-
CTUYHO WU nornHocTbo) Bogol. O6bIYHO B KauecTBe KcrbiTaTensHoro dnovaa ucnons3yeTca soga. Het He-
obxognmocTi, 4Tobbl 06paseL, BKNoYan apMUpYoLLUe CIon Ha pacTshKeHWue Uy HapykHyto obonodky. Ecnu
obpasel UMeeT NPOMEKYTOUHbIE CMOW, UX TaKKe cnegyeT yaanuTb Wi nepdoprposaTb, KPOMe Crydyaes,
Korga oCHOBOW KOHCTRYKUWMK Tpy6bl ABMAETCA HEMpOHULAeMas NpoMeXyTouyHaa obonouka.

10.6.4.2 MNpouenypa

BHelHee gaBneHye MOXET NpuUKnagblBaTbcs co ckopocThio Makcumym 10,34 MIMa/mMuH go paspyLweHna
Tpybbl. PaspylieHne onpedenseTcs no peskomy 3MeHeHo o6bema, UM, B 3aBUCUMOCTK OT UCMOMb3YEMOro
ofopygosaHusa, No peskomy nageHvro gasneHnsa. CrnegyeT saperucTpvpoBaTth OaBMeHWe CMATUA, PeXUM U
MECTO paspyLUEHUS.

10.6.4.3 KpuTepuu npruemMku

HaeneHue cMaTusA JOMmMKHO Bbino Bbille, YeM TpeboBaHWSA K MPOEKTHOMY AaBMEHWUI, ONpPeaereHHbIe B
FOCT P 59309 v OCT P 59306.

10.6.4.4 JononH1TenNbHbIE YCNoBus

CrnegyeT BbIMOMHWTL OLEHKY BMUAHWS M3rnba n 0CEBOro pacTsKeHWS Ha gaBreHve CMATKA, BKNoYas
Hapy>KHyt 0BomnouKy.

10.6.4.5 AnsTepHaTUBHbIE pelUeHus

OB6pasel, MOXeT BKNHOYaTb KOHUeBbIe (hUTUHIN. VcnbITaHUe BbIMONHAKT C repMeTUYHOM HapyKHoii obo-
NOYKOW UMK C OTOPOIA, He JonycKarLLeld ocesoe cxkaTtue Tpybbl. Takke UCMbITaHWE LOMYCKAETCA BbINOMHATb
C MPUIOXKEHWEM OCEEBOI PacTATMBAIOLLEN Harpy3Ku.

10.7 NMpouenypsol. CneynanbHblie UCNbITaHUA ONbITHOTO obpasua

10.7.1 O6wue cBegeHnn

B 10.7.2 — 10.7.12 npuBeaeHbl peKoMeHayeMble npouenypbl ANA UCMbITaHWIA ONbITHBIX 06pasuoBs Knac-
ca ll, a MeHHO 1CMbITaHWs Ha QUHaMUUYECKYO YCTanocTb, MPOYHOCTL Ha pasgasnuBaHue, KOMBUHMpPOBaHHOE
pacTtskeHue ¢ uarubom, aKcnnyaTauuo B YCNOBUSX KUCMOW cpedbl, OrHECTOWKOCTb, aposunto, TFL, Bakyym,
KEPOCWH, CLEMNMEHWE U HAaTYpPHbIE UCTIbITaHUS Ha BCMyYuBaHWe.
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a) YcraHoeka 12
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b) YcraHoBka 2
1 — paTuMK QaBneHus; 2 — ycTpOICTBO ANA MeMepeHns obbema; 3 — MCTOUHUK AaBneHual

a8 OBpasel Tpybbl B ycTaHoBKe 1 MMeEeT NOBLILLEHHYIO XeCTKOCTh B OCEBOM HanpasneHu.
b EmkocTb Nog fasneHrem 1 UCTOUHMK AaBNeHNs AoMkHbl BbiTb B COCTORHMUM paboTaTh Npu AasneHUu CMATHA TpyBbi.

PucyHok 25 — Cxema ycTaHOBKW ONA UCMbITAHWA Ha CMATWE

10.7.2 OnHamun4ecKoe UCNblTaHMe Ha ycTanocTb

10.7.2.1 OnucaHue

10.7.2.1.1 Ha pucyHKe 26 nokasaHa obLias cxema nporpammbl UHaMWUYeCcKoro UCrblTaHUA, BKOYadA
KOHCTPYKUUWIO pai3epa U yCTpolcTBa orpaHuyeHua uarmba. Tunoeas ucnbiTaTenbHas ycTaHOBKa MokasaHa
Ha pucyHke 27. Obpasel, noggellnBaoT BEPTUKArNbHO UMM PacTArMBaloT ropr3OHTanNbHO OT Kadatowerocs
pblyara, KOTOpbIi MOXET co3faBaTh UMKIUYECKMe BpalleHus. PacTarvearowas Harpyska npvkniagbiBaeTcs K
MPOTXBOMONOXKHOMY KOHLLY. CyLLECTBYIOT ABa Tuna AUHaMUYECKUX UCTbITaHWiA, MOgenupoBaHe YCroB1n 3KC-
nnyaraynu U Bannugauus cpoka skennyaTtauum Ha mogenu. Llenbto ucnbitaHus, MOAenupyroLLero ycrnoBus 3KC-
nnyaraynu, SBnseTcs onpegeneHne KOHCTPYKLUWMOHHOW LENOCTHOCTK BEPXHEA ceKkuun rmbkoi Tpybbl, BKMHO-
yas KOHUEBOW OUTUHF U YCTPOWCTBO OrpaHuYeHunst naruba, npyv CMOOENVPOBaHHbLIX YCMOBUAX SKCAMyaTauuu.
Llensto Banugayunmn cpoka aKkcnnyarauum Ha Mogeny ABNAeTCA NpUNoXeHWe HarpyKeHus, KoTopoe npueedeT
K HakomnneHuio nospexgeHus, pagHomy 1,0 Ha ocHOBaHWW aHanusa Cpoka 3KcnJyaTauumn Ans KOHCTPYKLUMOH-
Horo crod, obecneynBatoLLee CTOMKOCTb K JaBMNeHW0 unu paboTaroLLee Ha pacTsKeHue.

MprumMmeuvaHue — Llenbio gaHHoii TexHOMOrMYeckoli cxembl ABMAETCA NpedcTaBneHye MPOEKTUPOBaHUA rmbkoro
palizepa 1 anemeHTa XecTKOCTU Ha Marnb 1 onpegdeneHre AUHaMKUYecKol KBanvguKaLoHHOI NporpamMmMbl.

10.7.2.1.2 CnegyeT BblbnpaTe MUHUMankHYO ONWHY UCMbiTaTeneHoro obpasya, Ucknovas KoHueBble
OUTUHIN, B COOTBETCTBUM CO CreayHoLLUM:

a) cnegyeT obecrneunTb, YToObl ANWHA MeXOY HWAKHWUM KOHUEBbLIM (OUTUHIOM W HWKHER YacTbio YCTPoUcTBa
3aluMTbl OT uariba bbina He MeHee YeM B TpU pasa 6onblue wara Hapy»KHbIX apMUPYHOLLUX NMPOBOMNOK/KOPAOB;

b) cnegyet obecneunTb, UTobbI ANHA MeXaY BEPXHUM KOHUEBbIM (PUTUHIOM U BEPXHEN YacTbio YCTPO-
cTBa 3aluTbl OT U3rmba paBHANACb Kak MUHMMYM OZHOMY Luary Hapy>KHbiX apMUPYHOLLMX MPOBOMOK, eCcriu
KOHLEBOW OUTVHI HEe COeQMHEH C ANEMEHTOM JKeCTKOCTM Ha uarub.
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@ KOHCTPYKUUWA 3MemMeHTa eCTKOCTU Ha Mari6 MoxeT BbiTh M3MeHeHa ANA onbiTHoro o6pasia ¢ Luenbio U3MeHeHUA
YPOBHel HanpsxeHWiA B TpyGe.
PucyHok 26 — OnucaHre nporpaMmbl AMHAMUYECKOTO UCTILITaHWA Ha yCcTanocTb
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PMC}‘HOK 27 — Tunoeas YCTaHOBKa gnA MCnbiTaHA Ha QUHaMWMYeCckyo yCTanocTb

10.7.2.1.3 K obonm KoHUaMm ucnbiTatensHoro obpasua crnegyet npucoeauHUTb KOHUEBbIE OUTUHIU U K
BEPXHEMY KOHLIEBOMY OUTKHIY NPUCOEAVHUTE SMEMEHT KeCcTKocTU Ha narnb. B kauecTse ansTepHaTuBbl JO-
nycKaeTca UCMbIThiBaTh TPyOy 6e3 snemMeHTa }KecTKocTU Ha M3rMb, ecnn NcnbITaTeNbHasA YCTaHOBKa BKMHOYAET
Hagnexawui pactpyb. Obpasel nogeepratoT MakcuManbHoOMy paboyemy BHYTPEHHEMY OaBNEHUIO U KOHCEp-
BaTWBHOW pacTArvBatoLen Harpyske no OTHOLEHWI K AUHaMUYECKUM YCITIOBUAM OKpYKatoLLen cpedbl.

10.7.2.2 MNMpouenypa

10.7.2.2.1 Uuknuyeckoe HarpyeHue BepxXHeW 4yacTu paisepa crnegyer pasgennTe Ha Broku ucnbita-
HWW, KaXObliA C pasnnuHoOW YrmoBoi aMnnuUTY40N, YacTOTOM M KONMMUYECTBOM UMKMOB. M3roToBuTeno crnegy-
€T yKasaTb YacToTy ANS KaKZoro codyeTaHus Harpysok. OBblyHO yacToTa YBENUUMBAETCH C YMEHbLUEHVEM
pasmaxa yrna. Beicokaa yactota MOXET yMeHbWNTL obLlee BpeMs UCMbITaHUSA, HO BbI3BaTb HEOQOMYCTUMOE
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yBENUUEHWE TEMMNepaTypbl B BEPXHEil YacTK paiiaepa U3-3a TPeHUs Mexady crnosmu. Ha ckopocTb LUMKNMYecKoro
HarpyXeHus BIMSIOT NoKanbHble YCNoBUA MCNbITaTeNbHOMO yYacTKa, Bkntodasa TpebosaHus K TeMneparype, obo-
pYOOBaHWIo M oxnaxaeHuto. [Ins onpegeneHus CKOPoCTU LMKIMYECKOro Harpy»KeHUs pEKOMEHAYETCA BbIMONHeHWe
TepMmoaHanu3a. B kauecTBe npumepa, B Tabnuvue 25 npuBedeHa TMNOBasA NporpaMma LMKNMUECKUX UCTbITaHWUA.

Tabnuuya 25— Nporpamma guHammdeckoro cnbiTanna obpasua Ha ycTanocTb

Homep 6roka Cpeanuit yron ® Ar«:l'l:ilnmngfa MHHL;:«;)arJI'Ierbm MaKc:rh;Ja_zlJ;beiﬁ \-IOJSJ?[(;HJI-?KJ-JI:[:‘;E
1 50 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 50 5,00 0,00 10,00 0,075
5 50 7,50 -2,50 12,50 0,025
6 50 10,00 -5,00 15,00 0,010
7 50 15,00 -10,00 20,00 0,001
a Nlo nepexopa k gpyromy Brnoky ncnbiTaHuid crniegyeT npuknagbieate He Bonee 25 % ywknoe nwboro 6rioka, co-
aepxallero 6onee 1 % obLyero konuyecTsa LUKMIOB.

10.7.2.2.2 lpwn mogennposaHuK YCIoBWUiA aKcrnyaTaumm obee yucno UMKNoBe Bo Becex bnokax cnegyet
npUHUMaTh NpubnuautensHo oT 2 - 105 go 4 - 108. Yucno umknos B kaxgom Grnoke 3aBUCUT OT YCMOBUIA MpUMe-
HEeHWA (NepeMeLLeHna cyaHa W YCroBuii okpyKatoLler cpegbl). B Tabnuue 25 npreeneH npumMep oTHOCUTENb-
HOro pacnpegeneHus LUKnos no 6nokam. CnegyeT BbibUpaTh COYETaHWS Harpy3oK Tak, yTobbl Haubonee Boc-
MPUMMYKMBBIV K YCTANOCTV KOHCTRYKUVOHHBIW CIOW Hakannvean npy ucnbitTaHuv nospexgeHve, 6onbluiee unu
paBHOE MOBPEXKAEHWIO, HaKanMMeaeMoMy 3a BECb NMeEPUOA KcnnyaTaumm. [Npu cpaBHeHUY NOBPEXOEHNS NPU
VCMbITaHUK C NOBPEXKAEHWEM B MPOMbICIOBbLIX YCMOBUAX CNeqyeT y4uTbiBaTh pasnvuve B cpeae KombLesoro
npocTpaHCcTBa MeX4y WCMbITaTenbHbIMM U SKCMMyaTauuoHHbIMK YCroBuaMKW. Harpysky criegyeT npuknagbi-
BaTb MPOW3BOSbHO UMK FpynnaMu 3adaHHoro rMpoLeHTHOro OTHOWEHWS OT BceX Brokos HarpyeHus. MoxHo
NPOBOAWTE NEPVOAUYECKNIA HEPA3PYLLAOLWUIA KOHTPOMb AMNSA NPOBEPKM MOBPEXKLEHNSA KOHCTPYKUUOHHBIX CMo-
€B B 30He narnba. Npn BanvgaunoHHOM UCMbITaHNUW cCpoKka 3Kcrnyarauvk Ha Mogenu npvknagbiBaeTcs npu-
6nuantensHo 400 000 LUKMKMOB C OOHMM pPasMaxoMm yrmna, HaTsSKeHUeEM 1 BHYTPEHHUM AasneHnem. 3ToT 6riok
BblbVpaeTca Ha OCHOBE OOCTUMXEHWS HakonneHHoro nospexgerHusa 1,0 B cnoe, Hanbonee YyBCTBUTENBHOM K
noBpexgeHut. Ha ocHoBaHWM pesyrnbTaToB OLIEHKM 3KCMyaTauWuoHHOro cpoka crykbbl, yCrnoBUs UCMbITAHUS
MO>KHO OTperynvposaTth 4nA AOCTUXKEHWA HakonneHHoro nospexgeHna 1,0 B Mobbix KOHCTPYKUMOHHbBIX CMOSX.

10.7.2.2.3 Tpn ucnbITaHWM, MOZENUPYIOLWEM YCMOBUS 3KCrnyartauuu, nocrnegHuidi 6nok, npegcrasng-
foLWniA HanbonbLUylo LUKNMYecKyro amnnuTygy, obbidHO npedcTasnseT 3KcTpemarnbHble paboune ycrnosus.
[ns npegcraBneHus 3TUX YCroBUA TpebyeTcs orpaHUYeHHOe KONMUYECTBO LMKITOB, YTO LenecoobpasHo Bbl-
MOMHATL B KOHLE nMporpamMmmbl UCTbITaHKs. Bnok ¢ HambonbLiein amnnuTygoi NpUMEeHAETCA B KOHUE, Tak Kak
TEOPETUYECKM OH MOXKET YNyJLUUTL YCTaNoCcTHbIE CBOCTBA TPYObI 13-3a AehopMaLMOHHOrO YNPOYHEHWS ap-
MU PYHOLLMX MPOBOOK. ECcnn MOXKHO nokasaTh, YTo gedopMaLoHHOE YIPoYHEHWE He MPoucxoguT, To 6rioku ¢
HanbonbWWUMK aMnIuTygamMmy MOryT NMPUMEHSTLCH Kak B Hauane, Tak M B KOHLUE WUCMbITaHWsA O BbIMOMHEHUS
Bornee KOHCEPBATUBHOMO UCMbITaHUSA.

10.7.2.2.4 CnegyeT HenpepbIiBHO PErMCTPUPOBaTh cnegyrolive nepemMeHHbIe:

- KONWYeCcTBO LWKIOB;

- BHYTPEHHIOK TEMMNEPATYPY;

- BHELLHIOK TEMMepaTypy oKpyKarLleh cpedsl;

- BHYTPEHHEE OaBneHue;

- MPUNOXKEHHYH HarpysKy pacTHKeHUS;

- thakTMyYeCK1e NPUMOKEHHbIE YITbI.

10.7.2.2.5 OxoH4YaHWe nepBoHaYanbHOro UCTbITaHWA Ha AMHaMWYeCKyo YCTanocTh onpeaensaeTcs Kak pas-
pyweHue Tpybbl (MM snemMeHTa KeCcTKOCTU Ha M3rvb) unu, B KayecTBe ansTepHaTHBbl, YCNELUHOE 3aBepLUeHne
BCEX UuKnos. Ecnun yctanocTHoe paspylleHue TpyBbl He MpovcxoduT, To 3ateM obpasely cnegyeT noaseprHyTh
UCMbITaHWUIO NMOA AaBMNEHUEM, PaBHbIM Kak MUHUMYM 1,25 NpoekTHOro AaBneHus ¢ NpUIoKeHWEM pacTarvBaroLLei
Harpyaku. lNocne 3aBepLlUeHna UCTIbITaHWA nepes NPUNoKEHNEM SOMONHUTENBHOTO AMHAMWUYECKOro Harpy>KeHus,
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Tpyby crnegyeT MOABEPrHYTb HEpaspyllatoweMy KOHTPOMo ANA BepuduKauum TEXHWUYECKOMO COCTOAHWUS KOH-
CTPYKUWOHHbIX cnoes. B Tabnuue 28 npueegeHbl npegnaraemMbie MeToObl Hepaspyllatowero koHTpons. MNpu
UCMbITaHWW, MOSENVPYIOLWEM YCNOBUSA SKCMMyaTauny, MOXHO MpodoiiknTe QUHAMWUYECKOE UCTIbITaHUE Ha ycTa-
NOCTb NPU HanMuMy 3aMETHOTO NOBPEXLEHUSA B OAHOM U3 KOHCTPYKUMOHHBLIX CNOEB, KOTOPOE HE MPUBEMNO K pas-
pyweHuio criost Tpybbl. OHO MOXKeT BbiThb TaKKe NPOSOIBKEHO NMPY UCMbITAHWMK MO BanuaaluyM cpoka sKennyaTtayum
Ha MOZEenu, ecrni Nno pesyrsratamM HepaspyLIaLLero KOHTPons He 6bino BhISBNEHO 3aMETHOMO NOBPEXAEHWS.

10.7.2.2.6 CnegyeT nNpoBecTM NOCMNOMHOE paspesaHue ucnbiTaHHoro obpaasya ans peructpaunm TeXHK-
YECKOro COCTOSIHUA WU Hanuums JeCTPYKUMK KOHCTPYKUUKW TPyObl Ha ydyacTke, BKIMOYas y4acTok ¢ Haubomnbwmm
WU3MEHEHUEM KpuBM3HBI. Criov, B KOTOPLIX UMEHTCS MPU3HaKW MOBPEXKOEHUSA, CrieayeT NogBeprHyTh OeTanb-
HOMY KOHTPOMHO.

10.7.2.3 Kputepun npremku. MogenuposaHue ycrioBuiA skcnnyarauum

CnenyeT npegycMoTpeTs, YyTobbl Tpyba npowna cepuro MCMbITaHuii 6e3 yTeukn U paspyLueHns KoH-
CTPYKUMOHHbIX cnoes Tpybbl, Kak onpegeneHo B Tabnuue 26. Mpu Hanudum 3aMeTHOro nospexgeHua noboro
W3 KOHCTPYKUUOHHbIX CIMOEB, UCTbITaHWe CredyeT NpogoiKUTb Ha JononHuTenebHbie 25 % HakonneHHoro no-
BpEXKAEHUSA CMos, KOTOpbIA MMenN 3ameTHoe nospexgeHune. [pyrue gedekTbl, KOTOpbIe MOryT paccMmaTtpu-
BaTbCH, KaK BNUALME Ha LENOCTHOCTb KOHCTPYKUMKM TpyObl, cM. B Tabnuuax 27 1 28. McnbiTeiBaemas Tpyba,
KoTOpas npoluna UcnbiTaHWe, MogenvpyrolLiee YCroBUS SKCnnyaTayuun, MOXKeT NoaBeprHyThCs HEKOTOpOW fe-
CTPYKLMMW CINOEB OTHOCUTENBHO UX UCXOOHOMO COCTOAHUSA. [pueMOoYHbIE KPUTEPUK MO KKLOMY CHOoK criegyeT
UETKO COrmacoBaTth MEXY 3aKasuyuKkoM W U3rOTOBUTEMNEM [0 3aBeplUeHNs NepBoOHaYansLHOro UCMbITaHWS.

Tabnuua 26 — Kputepun npuemkn. MogenuposaHue yCcrnoBMin 3KkcnnyaTaumm

Cnon OnpegeneHune paspylleHna 3ameTHoe NoBpeEXaeHKe

BHyTpeHHWIA Kapkac CkBo3zHas TpewwHa B cTeHke wunuv note- | [edopmayns npocuns, NoTepsa NonepeyHoro
pA B3aWMHOro CUEMNMeHWs 3MNeMeHTOB, YTO | CedeHuA

MOXeT NPUBECTW K CMATUIO TPYObI Unn no-
BpexaeHnio obonoukn, paboTtarlweir nog
OasneHwem, npu narnbe Tpybbl no SBR B
noboii nnockocTH

ApmupoBaHne, o06e- | CkBo3Has TpewwHa B CTeHKke unu note- | VameHeHue copmbl Npochuna, npueogsLlee K
CrequBalllee  CTOW- | ps B3aWMHOMo CUEMMEeHUA 3MeMEHTOB, YTO | YMEHbLUEHUKD cpoKa CryXBbl HUXe cpoka 3Kc-
KOCTb K JaBMneHuo MOXeT MPUBECTU K paspyLleHno obonouky, | nnyatauuu

paboTalollel nog gaeneHuem, npu uarnbe
TpyBbl go SBR B ntoboit nnockoctu

— HeckeosHble TpelWWHbl B CTEHKE Ha yYacTKax
€ HanbonbLmm nepeMeHHbIM HanpAxeHWem

ApmMupoBaHve Ha | OucbanaHc kpyyeHus sbiwe 1°/m B ycrnosu- | B nobom cnoe paspyleHo meHee 5 % apmu-
pacTaxeHve AX rMOPOMCTbITaHNA (OAWH KOHeL cBoBOAHO | pYyHOLLMX NMPOBOMOK
roeopavvBaeTCcs).

OceBas xecTKocTb Tpybbl cHU3MNach Ha —_
20 % oT 3Ha4YeHns B Ha4ane ucnbiTaHuA.

B nobom cnoe paspyweHo Gonee 5 % ap- —
MUPYOLLMX NPOBOSIOK

10.7.2.4 JononHuTenbHbIe YCroBus

PeaynbTatoM 4aHHOMO UCMbITaHWUA SBMAKTCH MMCTOrpamMma UCKPUBMNEHWS, YKasblBaoLasn YMCcro LUKIOoB
Ha knacc 6e3 NoBpeKaeHUA KOHCTPYKUWK TPYObl, KOHUEBOrO (hUTUHIa UMK 3NeMEeHTa eCTKOCTU Ha 13rvb, u
OOKYMeHTauusa no paspesaHuio obpasya. CnegyeT Takke NpeacTaBUTb CPaBHEHWE MPOrHO3NPYEMbIX U hakTu-
YEeCKWX pe3yrnsTaToB, MoAroTOBMEHHbIX H2 OCHOBE OLEHKW CpoKa aKkcrnyarauuu. Jta uHhopmMaunsa MOXeT Uc-
Monb3oBaTbCA AMs OLEHKW pecypca KOHKPETHOW KOHCTPYKLUKM paiisepa OMs NPOrHO3MpyeMOn CTopumn nepe-
MELLeHWA cyaHa 1 YCIoBUIA OKpyKatoLLeid cpedbl.

10.7.2.5 AnbTepHaTUBHbIe peLLeHUs

Lienbto gaHHOro McnbITaHWA ABMNAETCA YCTanocTh BEpXHEro coeguHeHuna paisepa. Ecnu gpyrue cekymm
paiisepa paccmaTpyBalTCs Kak KpUTUYECKUE, TakMe Kak BepTMKanbHOe KOMEHO paisepa WK y4yacTok kaca-
HWUA NPoBUCaLMX Pa3epoB ¢ MOPCKUM OHOM, TO MoTpebyroTes ankTepHaTUBHbIE UCTbITaTeNbHbIE YCTaHOBKW.
B gaHHoW KoHburypauuy UerbiTaHua MOryT U3MEHATLCH CNeayoLwme napaMeTphbl;

- BHYTPEeHHee OaBreHue;
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- BHYTPEHHSASA TeMnepartypa;

- CpegHui yronm;

- aMnnuTyga uvkna;

- KONMWYECTBO LMKIIOB.

JononHUTeNbHO BO3SMOXHO perucTpuposaTte AedopMauuio MPoBOSIOK apMUPOBaHUA Ha pacTskeHue/
apMUPYHLLUX KOPAOB HapyKHOoW 0B0oMoYKM OKOMO afeMeHTa JKECTKOCTH Ha uarub.

10.7.3 VicnbiTaHne Ha NPOYHOCTb Ha pa3faBnnsBaHue

10.7.3.1 Onucaxue

Mpwv McnblTaHWM Ha NPOYHOCTL Ha pasgaenuBaHWe onpedensAeTcs NpUrogHOCTb KOHKPETHON KOHCTPYK-
LUK Ons YCTaHOBKM C UCMOMb30BaHNEM YCTPONCTB HaTaKeHns. OBbIYHO UCMONBb3YTCA TPW UMW YeTbIpe Ha-
TSXKHBIX PEMHS.

WcnbiTatenbHas ycTaHOBKa JOMKHA NPEACTaBNATL CUCTEMY HaTSKHbIX YCTPOWCTE KOHKPETHOrO YCTaHo-
BOYHOro cygHa. Konuuecteo peMHeli 1 reomeTpus 6alimakos JOMmKHO BbiTe conocTasumo. Mpu NpunoxeHUK
pacTArvBaoLLMX HarpysoK MYHUManbsHasa gnuHa obpasya gorskHa ObiTe B ABa pasa Gonblue OMuHbI Wwara npo-
BOIOK apMUPOBaHWA Hapy>KHOW 060MouKu.

10.7.3.2 MNMpouegypa

CnienyeT ycTaHOBUTE Ha MCMbITAaTEMNbHYH YCTAaHOBKY o6pasel rmbkoi Tpybbl NycTeiM, 6€3 BHYTpeHHero
baenenns. Pasgasnuearowias Harpyaka nosbiwaetcs oT Hyna o 110 % npoekTHol Hecylwleir crnocobHocTU
Tpybbl Ha cxKaTMe co cKopocTeto He Gonee 1 % makcumaneHo Harpyskn B cekyHay (1 %/c). Cnegyet nogoep-
KUBaTb MOCTOSHHYIO CHUMALLYK Harpysky (B npegenax +2 %) B TedeHne He meHee 1 4. OeanbHocTb TPY6LI
WN3MEPSAETCH B HarpyKEHHOM COCTOSIHWMM U MOCIEe MOMHOW pasrpysku. McnbiTatenbHble Harpysku cnepyeT oc-
HOBbIBaTe Ha Harpyske, npednonaraemoii B NpoLecce YCTaHOBKW, C yYeToM KoadbcpuumueHTa GesonacHoCTH.
PagvanbHas Harpyska 3aBnuciT oT Macchl TpyObl, rmy6uHbl 1 opyrvx chakTopoe.

10.7.3.3 Kputepun npuemrn

HonycTumas oBanbHOCTb TPY6OLI B HArpY:KEHHOM COCTOSIHMM cocTaBnaeT 3 %, a B HeHarpy:xeHHom co-
cTtosHuu 0,2 %. 3HayeHne BENMUUKMHbLI B HEHarpy>xeHHOM COCTOAHUM MOXeT BbITh YBENUUYEHO, ecnin B pacyeTax
Ha cMsATUE ucnonb3oeanock Honee BbiICOKOE 3HaUeHUE; cM. 6.4.2.4.

10.7.3.4 [JononH1TensHbIE YCNoBUsA

CrnenyeT oUeHWTb BNUSHME PaCcTArMBatOLLEN Harpy3Kku Ha NpPoYHOCTb rvbkoit Tpybbl Ha pasgasnuBaHue.

10.7.3.5 AnbTepHaTUBHbIE peLleHus

WcnbiTaHue Ha npoYyHOCTh Ha pasfgaBnvMBaHue MOXKET BbIMOMHATLCA C MPUNOXKEHWEM pacTArMsaroLLen
Harpysku. PekoMeHOyeTCcs A0 MPUMOKEHUS CKUMAOLEA Harpysku npuknagbiBaTb pacTArMBaOLWLYO Harpys-
Ky, BEMWUYUHOWM, KaKk MUHUMYM PaBHOW MPOEKTHOW pacTArvMBarollei Harpyske rnpu YCTaHOBKE CO CKOPOCTHIO,
He npesbiwatowein 1 % Harpysku B cekyHay. Kpome Toro, cumMarollas Harpyska MOXET CTyreH4YaTo MoBbl-
WaTbCs 40 TeX nop, noka He BydeT npeebileH NPUEMOUHbLIR KpUTepUi, uTobbl onpenenuTe MakcuMarnbHy
CKMMAIOLLYHO HarpysKky TpyOsbl.

10.7.4 KomOuHUpoBaHHOE UCNbiTaHWe Ha U3rMd un pacTaxeHue

10.7.4.1 Onucaxuve

10.7.4.1.1 KombUHUpOBaHHOE UCMbITaHWE Ha U3rMb 1 pacTsKeHWe NpoBOORT ANA Bepudbukauun ycta-
HOBKW KOHKPETHOW KOHCTPYKUUU TMBKoW TpyObl C ropu3oHTanbHbIM pacrnonokeHuem. [JaHHoe ucnbiTaHue
MoOenvpyeT npoxoxgeHve Tpybbl no wkuey cyqHa-tpyboyknaguuka. B gaHHom ucnemaduy He Tpebyetca
BKMoYeHWe B obpasel 3aBOACKUX KOHUEBbLIX UTUHIoB. Heobxogumo Tonbko, YyTobbl KOHLUEBLIE YCTPOWNCTBA
Bbinu criocobHbl Nepedaeats rMbkoi Tpybe pacTaruearoLlLyo Harpysky. [NospexaeHve U3-3a paspesaHns ur-
HOPVIPYHOT.

10.7.4.1.2 CnepnyeT ycTaHoBUTL obpaszel Ans UCMbITAHWMIA MycTeiM, NpK aTMocepHOM BHYTPEHHEM
OaBreHuu, Ha crneyyansHoe YCTPOWCTBO, KOTOPOe UMUTUPYET LWKUB YKNagku Tpybbl YCTAHOBOYHOMO CcydHa C
WOeHTUUHBIM paguycoM uarinba u nonepeyHsiM npodunem. O6paszey criegyeT Talke COeauHUTs C COOTBET-
CTBYHLL UM YCTPOWNCTBOM OIS NMPUMOKEHUSA pacTarisatolel Harpysku. Cnegyet obecneunTs, 4ytobbl npamas
ceKkuuns TpyBbl, coeguHeHHasa ¢ YCTPOMNCTBOM ANS MPUMNOKEHWS pacTArvBarolen Harpysky, bsina He MeHee
AnuHbl TpyBbl, U3OrHYTOM Ha LWKUBE.

10.7.4.2 MNMpouenypa

10.7.4.2.1 Oceeas Harpyska npuknageiaetcs o 110 % nNpoeKTHOro pacTsKeHWS CO CKOPOCThbK He
bonee 1 % NpPOEKTHOW Harpysku Ha pacTaXeHue B cekyHay. CneayeT nNpuHATL 4ONYyCTUMOoe N3MeHeHue npo-
EeKTHOro pactskeHua 2 %. OTa Harpyska yaepKuBaeTcs B TeYeHUe He MeHee 1 U,

10.7.4.2.2 HapyxHblid gnameTp Tpybbl namepseTca B OByX MecTax vepe3 90° rno okpy>XHocTH TpyObl B
WN3OrHyTOW ceKumn TpyBbl, Mpy STOM OQHO U3MEPEHKE BbINONMHAETCA Ha KOHTaKTHOW NoBepxHocTH Tpybbl. Pac-
TArMBaroLaa Harpyska cbpacbiBaeTcd, 1 namepeHns Tpybbl NOBTOPAIOTCSA.
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10.7.4.3 Kputepum npuemkin

JonyckaroTcsa cnegyrolmne M3sMeHEeHUA HapyKHOro guamMeTpa:

- HarpyeHHoe cocTosiHue: £3 %;

- HeHarpyeHHoe cocTtosHne: £1 %.

10.7.4.4 [JononH1TenbHbIe YCrnoBus

CnenyeT oUeHUTb BNUAHWE Ha gedopmMauuo Tpybbl pasnuuHbix paguycoe usrba WKMBa U pacTaruea-
FOLLVIX HarpysoK.

10.7.4.5 AnbTepHaTUBHbIE peLLeHus

Mocne 3aBeplUEHVS BbIlle OMWUCaHHOIO WCMbITAHWA pacTArvBarolLan Harpyska MOXET CTyrneH4yaTo no-
EbILLIATbCH CO CKOPOCTLIO He Bonee 1 % NpoekTHOro pacTAKEHUSA NPU YCTAHOBKE B CEKYHAOY 40 TEX Mop, noka
He OyOeT nMpeBbIlUeH NPUEMOYHbLIA KpUTEPUIA. DTO 3HAYEHWE OMpeSenseT paspywarwyr pacTArMBaoLWyo
HarpysKy npu ycTaHOBKe.

10.7.5 WcnbiTaHue Ha 3KcnnyaTauvio B KUCIon cpene

10.7.5.1 Onucaxve

10.7.5.1.1 B pononHeHne K cTeHAOBLIM UCMbITaHUAM CTarnbHbIX Martepuanos NMpoBorioku/kopaa ons ee-
pudrKaLMKM 3KCTNyaTauMOoHHbIX XapakTepUCTUK NpyY 3KCMnyaTauunu B KUCMOW cpeade MoryT TakKe NpoBoavTLCH
HaTypHble UCTbITaHus Tpy Obl. Takue nenbiTaHua JonycKaeTes MCMoMNb30BaTh ANA CO30aHUsA pearnbHbIX YCroBUiA
3KCnyaTtauun B KUCMNOW cpede B KombUeBOM MpocTpaHeTee Tpybbl (MHOMOCNOMHOW CTPYKTYPLI Be3 CBAS3YHOLUMX
CroeB), codepKalleM cTanbHble MPOBOMOKA, U Ha MOBEPXHOCTU Kopga Tpybbl (MHOrOCMOMHOW CTPYKTYpPbI CO
CBASYHOLUMU CMOsSIMK), a Takoke 4NS MOAENUPOBaHUS YCNOBUIA HArpy:KeHWsl MPOBOMOKW NpU crubaHum Tpyobl.

10.7.5.1.2 laHHO€e ucnbiTaHWe, Kak nNpaBuo, MPOBOAAT NPU MMUTaLMUM KOMbLEBOro NpocTpaHcTsa And
TpyObl MHOTOCIOMHOM CTPYKTYPLI 6e3 CBA3YIOLWMWX CIOEB, YBNAXKHEHHOIO COMNEHoW BO4OM ANA UCMbITaHUA Npu
YCNOBMY paspyLUEHWUa UM NPecHOW BoAOW ANA MOAENUPOBaHUA HOpMarbHbIX pabounx ycnosui, NpUHUMas,
YTO MpeKkpaLleHve paboTkl Bbi3Bano koHaeHcaumo. O6bIYHO NpU UCMbITaHUAX TPYO MHOrOCNONHOW CTPYKTYPbI
CO CBA3YHOLUMM CMOSMU UCMOoNb3yroTcA 0bpe3nHeHHbIE KOpabl.

10.7.5.1.3 [JonyckaeTca 1crnonb3oeaTe 4Ba MeToda:

a) npsAMoe HarHeTaHue Tpebyemoit koHueHTpauun H,S/CO, B KombLieBoe NpocTPaHCTBo;

b) HarHeTaHWe Tpebyemon koHueHTpauum H,S/CO, B kaHan Tpy6bl v obecneyeHe OCTUKEHUS paBHO-
BECHOI0 COCTOSIHUA KaHana/MoBepXHOCTU KOPAOB C UCMOMNb30BaHWEM MPOHULAEMOCTH BHYTPEeHHekn obonoyku,
paboTatoLleil nog gaeneHnem.

MpumevyaHne — MeTtogb) npumeHum Tonbko ANA TPYO MHOrOCNOWHOW CTPYKTYPbI CO CBASYIOLNMK CHOAMM.

10.7.5.1.4 Ana noboro cnyyaq, npueegeHHoro B 710.7.5.7.3, HeobBxoamMMo NposecTy nNpedsapuTenbHY
OL&HKY paBHOBECHbLIX COCTOSHUIA KaHana/noeepxHOCTW KOPAOB Ha ocHoBe At hy3MOHHOW/KOPPO3NOHHOM MO-
J4enu, cornacoBaHHOW ¢ uarotoBuTenem rubroi TpyOol.

10.7.5.1.5 BeposATHO, 4TO ANA ycKopeHus cTtabunusauuy npy JOCTUKEHWUM PABHOBECHOIO COCTOSHUSA
B NpvemrieMbli MPOMEXYTOK BpemeHW (0T 2 4o 3 Mec) B HadankeHbld nepuog notpebyeTcs UCKycCTBEHHOEe
MOBLILEHME KOHLUEHTPaLUWK, 3a UCKIKYEHNEM Cy4aes BbICOKON KOHUeHTpauun H,S. CneayeT Takke Bbinor-
HWUTL NpegsapuTenbHY OLUEHKY npouecca ctabunusauuu ¢ ncrnonb3osaHreM gnddy3noHHOM/ KopPO3VOHHOK
MOZEMM, COrMacoBaHHOW C M3roTOBUTEMNEM.

10.7.5.1.6 Tpw nposegeHnx obLe KBanndrKaunmn XapakTepUcTKK UCTbITaTeneHoro dpnovaa Mogenu-
pYytT YCNOBUWS aKcnnyaTtauuy ans TpybHoi npogykuun. McnbitaHue crnegyeTt nnaHvpoBaTth Tak, YTobbl nony-
YuTb HacblweHne HyS 1 CO, cTanbHbIX KOMMOHEHTOB B KOMbLUEBOM MPOCTPaHCTBE UK Ha MOBEPXHOCTU Kopaa
00 YPOBHS, Kak MUHUMYM PaBHOMO MPOEKTHOMY MapuuansHOMY AaBMEHWO [B KONMbLEBOM NpoCTpaHCcTBe/KaHa-
ne Tpy6kl (MHOMOCNOWHOM CTRYKTYPEI CO CBA3YHOWMMK criogmn)]. Heobxogumo obecrneynTs, 4Tobbl gaBneHue
BHYTpeHHero dorovaa CoOOTBETCTBOBANO MPOEKTHOMY AaBNEHMIO.

10.7.5.1.7 PekoMmeHgyeTcq, 4Tobbl TeMnepaTypa dnonga cocTagnana npubnuantenesHo 25 °C, kpome
crny4daes, ecnu oxugaemMas pabodyas TemnepaTypa 3HauYUTENbHO HUKE, B TaKMX YCMOBUSX WUCMOMb3YHOT pa-
Bouyro TeMmnepaTypy. Crnegyet obecneunTb, YTobbl 0bBpasey AN UCMNbITAHWIA BKIOYAN KOHUEBble (OUTUHIU,
VOEHTWMYHbIE TEM, KOTOPbIE MPeanaraTea A8 NPUMeEHEHUS.

10.7.5.1.8 MNpeanoyTuTerneHee NpoBoguTE UCMbITAHKUA NPW HAarHeTaHWKU B KaHan TpyOdel, Tak Kak gudodpy-
ans H,S n CO,, npaBunbHO Mogenupyet Tpy6bl B yCNOBUAX SKCyaTauuu.

10.7.5.1.9 VicnibiTaHuA paisepos MOryT nposoduTbeA B ABa dTana. BHa4ane HarHetadve H,S/CO, npu
cTaTuyeckoi Tpybe, satem, Npu SOCTVIKEHUM Kernaemoro paeHoeecusi, crubaHue Tpybbl ¢ cosgaHvem 3a-
AaHHbIX NMepPeMeHHbIX HanpsbKeHUiA. NepeMeHHble HanpsKEHWA OOIMKHBI COOTBETCTBOBaTL Brokam pasmaxos
Hanps>KeHWU, CMOLENUPOBAHHBIM B MporpamMmMe Ha OUHaMWYecKy YCTanocTb M HaCTPOEHHbIM Takum obpa-
30M, 4yTobbl co3naTth 3adaHHbl ypPOoBEHb YCTanoCTHOrO NoBPEX4eHUA B NPoBonokax/kopaax.
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10.7.5.1.10 MNocne 3aBeplUeHUss HATYPHOIo UCMbITAHUA NPU BO3AeNCTBUM gMHaMUUYeckoro uariba nony-
YeHHOe YCTarocTHOE paspyLUEHUE MOXHO OLEHWTb MYTEM YCTanOCTHbIX UCMbITaHWIA Ha Bo3gyxe obpasuoB
MPOBOMOKX A5 OnpedeneHs «ocTaToyHoro cpoka cny:xbbi». VicnbiTeiBaemMyto Tpyby ycTaHaBnueaoT B COOT-
BETCTBYHOLLEE YCTPOWCTBO AMNS HaTypPHOro UCMbITAHUA SKCnnyaTtauuy B KUCMo cpene. 3To yCTPoicTBO 06bIY-
HO coCTOUT U3 BeTOHHOrO ByHKepa WK 3aKPLITOrO MOMELLEHWSA C BbITSKHOW BEHTUMNSALMEN B COOTBETCTBUM C
MECTHbIM 3aKOHOAATENbLCTBOM Mo Be3onacHoCTU Tpy4da U OXpaHe 300pPOBbA.

10.7.5.2 MNMpouegypa

10.7.5.2.1 Bosgeucteue H,S 1 CO, Ha apmupytoLLye NpoBonoku/kopAel Mbkoii TpyBbl AocTuraeTtcs ny-
TEM NpokadyusaHus yepes obpasel Tpybbl hnronga ¢ npegsapuTeENbHO 3a4aHHOM CKOPOCTLIO (Boga C pacTBo-
PEHHbLIMW ra3oBbIMU KOMMOHEHTaMK Yepes KomMbLEBOE NPOCTPaHCTBO UM HedTb C rasoBbIMW KOMMOHEHTaMK
yepes NPOoXoOHOK KaHan).

10.7.5.2.2 ina onpegeneHus notpebnexua H,S n CO, Heobxogum oT6op npob donoua Ha Beixoge
TpyBbl (KonbLEBOro NpocTpaHcTea/npoxogHoro kaHana). MNpu npokadnsaHnK Yepes NpoxogHon kaHan Tpeby-
eTcs Takke otbop npob 13 KonbLEBOro NpocTpaHCcTEa.

10.7.5.2.3 lNocrne QoCTMKEHUs1 paBHOBECKS UCNbITaTeNbHbIA PAacTBOP HEMPEPLIBHO NMPOoKayMBaeTCA B Te-
yeHWe 3afaHHoro nepuona BPEMEHW 1A ONpedeneHns CKOpOCTU KOPPO3WM UMM YCTaNoCTHbIX XapaKTepUCTUK.

10.7.5.2.4 o 3aBeplueHnn UCMbITaHWS Ha BosgelicTeue Tpyby crnedyeT BHadyane nogBeprHyTe UCMbITa-
HWUIO NMof AaBreHWeM, a 3aTEM paspesaTtb Ha cekTopa.

10.7.5.2.5 B 3TOT MOMEHT BaXHO MPUHATL pelleHne o HeoBXogMMOCTU AaHHbIX WCMbITAHWMA Ha pas-
pbIB OT BHYTPEHHErO AaBMeHns, KoTopble MOryT BbiTe Hanbonee Nogxo4AWMMY ANA CTATUYECKUX BbIKWOHBIX
TpybonpoBogoB, WU AaHHbIX MO OCTATOYHOW YCTanoCcTHOW SONroBeYyHoCTU. B nocnegHem crnyyae, KOTOpbIN
OTHOCUKTCH K pai3epamM Ans npUuMeHeHUs B QUHaMUYECKMX YCroBUSAX, TPyOy crnedyeT paspesaTb Ha cekTopa,
a obpasubl NPOBOMOKU UCMbLITaTh Ha CTEHAE Ha OCTATOYHYH YCTanOCTHY OOMTOBEYHOCTb AN CPaBHEHUA C
HOBbLIMK MPOBOMIOKaMU, He MOABEPraBLUMMUCA BO3AEINCTBIIO.

10.7.5.2.6 VicnbiTaHWe Ha paspblB OT BHYTPEHHEro JaBNEHWS NPOBOLAT, NoBbIWas gasneHue Ha 20 % npo-
EKTHOIO 3HaYeHWs OaBNeHNs UCTMbITaHUS (UMW C MEHBLUUMY LaramMu, ecrniv HeobxogMmo) ¢ MUHYManbHBIM Nepu-
OfOM Bbigepkku 3 4 Mekay waramu. CnenyeTt obecneunTb, YTobbl XMAKOCTL B TPyGe He copepxana H,S npu
cobntopeHnn Mep NPeAoCTOPOXKHOCTU Ans paboTbl ¢ H,S, Tak Kak npu paspbiBe NpoucxoguT ocsoboxaeHue rasa.

10.7.5.2.7 Ina mogennpoBaHuUs OUHaMWUYeCKMX YCNoBWIA 3Kcrnyataumm narnbaHue Ttpybbl Lenecoo-
BpasHo cosgasaTh Npy YCTaHOBKE €& Ha ropu3oHTanbHYH pamy ans uaribaHus. Ona KoHTPons UCKpUBNEHUS
MoxKeT noTpeboBaTbCcs yCTaHOBKA SMNeMEHTOB KeCTKOCTU Ha u3rub Ha ogHoOM unu OByx KoHuax Tpybbl. Maru-
HaHve Tpybbl paccuuThIBaOT Takum obpasom, UTobbl co3gaBaTe Hagnexawue Harpysku Ha pacTskeHve ans
YCTanocTu NPOBOMOK UMW apMUPYHLLMX KOPGOB Ha pacTsKeHWe Ha ydacTKe MakCUMarbHOro WUCKPUBMEHUS
Tpy6bl B AOMONHEHWE K pearkHbiM HarpyskaM B apMUpoBaHuM Ha gasneHue (6e3 cBA3YLWnX Crioes).

10.7.5.3 Kputepumn npuemrm

10.7.5.3.1 HaTypHble UcnbITaHWUA Ha 3KCANyaTauuto B KUCIoW cpefe SBNATCH OTBETCTBEHHOW 3ajaduei,
W WX crieqyeT paccmaTpuBaTh Kak YacTb MporpaMmbl paspaboTky U3GEnVS, Kak YacTb KBanvdukayum nsgenus
ONS KOHKpeTHOro npoekTa. MNpogomKkUTeNEHOCTb UCTIBITAaHWS CO CINOXHOW UHTEpPMpPEeTauMeld pesynsratos Mo-
JKET NpeBbICUTb KaneHgapHbIi rogd.

10.7.5.3.2 CtaTnueckne ucnbiTaHnA TpyBbl AonyckaeTca oueHWBaTe Ha HGase CHIDKEHUS MPOYHOCTY Ha
BHYTPEHHee OaBneHue BO BPEMEHW W3-3a KOPPO3MU, KOTOpPas nocne JOCTUKEHUSA paBHOBECKSA NMPUHMMAETCH
NUHEHOW BO BPEMEHU. DTO OTHOCUTCH K YCMNOBUID, YTO 0BLLas Koppo3nsa pasBuBaeTcs ObicTpee, YeM ToUey-
Has Koppoauda. Ecrniu umeet MecTto nocriegHee, To cpeqHss rnybuHa Y CKOPOCTb TOYEUHOW KOPPO3MA MOKET
WCMomnb30BaThCA AN1A MPOrHO3UpoBaHMA OXUGaeMoro cpoka aKcnnyaraynu.

OnpenenaTe QUHaMUYECKWE UCMbITaHWA TpyBObl AOCTAaTOUHO TPYQHO, Tak Kak KoMbuHauus ycrioBuiA Ha-
TRPYKEHVSA 1 KOPPO3UOHHBIX ABMEHUI ABnAeTcA elle 6onee cnoXHbiM ABNeHneM. VIsroToBUTENO U Nonb3oBaTe-
N0 crnegyeT COBMECTHO paspaboTaTb B3auMonpremMnemMyto MOLENb MPOrHO3UPOBAHUA CpOKa IKCNnyaTauun.

10.7.5.4 JononHuTenkeHele ycnosuna

10.7.5.4.1 [Jo ucnbiTaHWiA criegyeT NpUHATL COrMacoBaHHYH C U3roTOBUTENEM W Morfb3oBaTenemM aHa-
NATUYECKY0 MOAENb CKOPOCTU KOPPO3NK U YCIOBWUIA Harpy>KeHUa (BKMoYasa oueHKY cpedbl KonbLeBoro npo-
CTpaHCTBa U cpoka cryxbbl).

10.7.6 VicnbiTaHWe Ha OTHeCTOMKOCThb

10.7.6.1 Onucaxue

10.7.6.1.1 Llenkto UcnbiTaHWA Ha OrHECTOMKOCTL ABNAETCA onpedeneHne BpeMeH! BblKUBaHWA AnA rnoKon
Tpybbl B KOHKPETHOW MoXapHoi cutyauuni. OrHECTOMKOCTb MOXKET YYMTBIBATLCSA MPY MPOEKTUPOBAHUA KOHCTPYK-
uuu TpyBbl Unmn MoXKeT BbiTb obecrneyeHa ¢ MOMOLLLIO AOMONHUTENBHOW NACCUBHOM NPOTUBOMNOXKaPHON 3alLWTbl.
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10.7.6.1.2 VicnbiTaHWe Ha OrHEeCTOMKOCTb MOXET BbINOMHATLECA Mpu Temnepatype orHa 700 °C u npo-
gormkutensHocTH noxkapa 30 MUH.

10.7.6.1.3 Tpyby uUcnbITbIBAOT MPKU NPOEKTHOM AasneHunn. BHyTpeHHUM donongom Tpybbl MoxeT BbiTb
BO4a UMK Opyroii cornacoBaHHbiv doritong. Cnegyet obecneuyntb HEMNOABUXKHOCTL thrirouaa ons Mmogenupoea-
HUS HauXYOWWUX YCrioBuUiA HarpyeHws. B obpasue ons ucnbimaHuii UCNonb3yroT KOHUEBbIe OUTUMHIK, NpeHa-
3HaJyeHHble NS aKcnnyaTayun.

10.7.6.2 MNpouegypa

10.7.6.2.1 B Tpybe cosgaeTca npoekTHoe gasneHue. VcneiTaHne Ha OrHeCTOMKOCTL CriegyeT Hadatb, Kak
Tonbko cTabunusnpyetcs gasneHue. 3agaHHbIM YCNOBUAM WCTbITAHUA OOTKHbBI MO4BEpraThCs Kak Teno rmbkoi
Tpy6bl, TaK U KOHUEBbIe buUTMHIW. [laBneHue, NpeBbilLakoLLee NPOEKTHOE AaBNeHVe, MOXKET cOpackiBaTbes.

10.7.6.2.2 PaspyweHue Tpybbl NpUHMMaEeTCA Kak nageHve gaeneHus Hke 90 % gasneHus ucnbiTaHus.
Bpemsi BEPKUBaHWS ONPeOensaeTca Kak BpeMs OT Hadana noxapa 40 pas3pyweHus Tpybbl.

10.7.6.3 KpuTepum npuemMkin

Bpemsi BbIKMBaHWA OOMKHO NpeBbILLAaTh NpoekKTHble TpeboBaHus.

10.7.6.4 AnbTepHaTUBHbIE peLUeHUs

TemnepaTypy nrnaMeHu YCTAHaBMUBAKT MO HauUXyAWWM BEPOSITHBIM YCMOBUSAM MOXapHOW Harpys-
k. CTaHgapTHble 3HaUYeHWs TeMMepaTypbl NNamMeHu Ans ropsuero dakena cocTaenAT NpubnuanTensHo
1100 °C, a gnsa noxapa nponuea okono 1 000 °C, B yacTHocTK, ANa Tpybbl, oxBadeHHoW nnameHem. Ecnn
TpyDa He oxBadyeHa nnameHeM, TO 3HaUYeHUs TeMnepaTypbl NnameHu MoryT cocTaensaTe oT 400 °C go 600 °C.

10.7.7 AcnbiTaHWA Ha 3pOo3Ut0

10.7.7.1 Onucaxve

10.7.7.1.1 Ha pucyHke 28 nokasaHa TUMoBas ycTaHOBKa ANA WUCMbITaHWa Ha apo3uo. Obpazey Ang uc-
nbITaHWIA cregyeT doMKCUpoBaTh ¢ MUHUManbHbIM paguycom usriuba nog yrnom 90°. 3HaueHUA CKOPOCTU 3PO-
3UK BOSMOKHO OMpedenuTb Mo YMeHbLUEHUIO TOMWWHbI (NMoKarbHas CKOPOCTb 3p03ni) UMK Mo NMoTepe Macchl
(cpeaHsa ckopoCcTb 3p03UM) BHYTPEHHErO Kapkaca.

10.7.7.1.2 CocTaB BHyTpeHHero crronaa 4oMmKeH CoOOTBETCTBOBAaTL MpoekTHeIM TpeboBaHuaM. Cnegyet
YYUTBIBaTE CregyoLlee;

- CKOpOCTb MOTOK3;

- cogepKaHue necka;

- pasmep yacTuy;

- TeMnepaTypy;

- OaBreHue;

- cogep)KaHue KOppO3MOHHOTO rasa.

10.7.7.2 MNpouenypa

Cnenyet obecneunTb, Ytobbl UcnbITaTeNbHbIA hritong UMpKynuposan B rnbkoil Tpybe He meHee cemMun
gHel. MNocne 3aBepLUeHUs UCTbITaHWS U3MEPEHWE 3PO3UN CredyeT BbIMOMHATL Kak MUHUMYM B MATKA TOUYKax
BOKpYr narnba (pekomeHayemble Touku uamepeHus: 0°, 15°, 30°, 45° n 90°).

10.7.7.3 Kputepun npremMxu

CkopocTb 3p0o3uy JOMKHa COOTBETCTBOBaTh NPOEKTHBIM TpeboBaHuaM K Tpybe 1 CpoKy ee aKcnmyatayum.

10.7.7.4 JononHuTenbHbIe YCnoBus

CnepyeT oUeHWUTb BUSHWE cocTaga McnblTaTenbHoro drromnaa, CKopocT NoToka U paguyca narnba Tpybbi.

10.7.7.5 AnsTepHaTUBHbIE pelleHus

[nsa onpegeneHys cCKOPoOCTY SPO3UN NpY BO3GEACTBUM KOPPO3UKU MOXKHO MUCTbITaTb BNUSAHUE KOPPO3UOH-
HbIX (hrFOVO 0B Ha CKOPOCTh 3PO3UU.

10.7.8 TFL-ucnbiTaHue

10.7.8.1 Uenbto TFL-ncnbiTaHuA aBngeTcs sepudrkaynsa Toro, YTo 3akaunBaeMble MHCTpyMeHThl TFL
Hagnexawmm obpasom npoxodsaT yepes rubkyro TpyBy, 1 onpegeneHre cKOpocTu naHoca rmbkoin Tpybel n3-3a
HeOo4HOKPaTHOroO MPOXOKAEHNA UHCTPYMeHTa. VicnbiTatenbHas ycTaHoBKa MOAENVpYeT Mpouece npoxoxge-
HUsA Tpybbl TFL ¢ ncnonesosaHuem rmbroit TpyGbl anunHon 45,72 M.

10.7.8.2 Tpyba coedMHAETCA C HACOCHOW M MaHudponbAHOW YCTaHOBKOW, kKoTopaa obecneuynBaeT Ua-
MepAeMyH TMAPaBNUYECKY SHEPTUIO Y CPEACTBA M3MEHEHUA HanpasneHns dntouaa B Tpybe. Mbkas Tpyba
yKrnagblBaeTcs B ABYX KOHUrypauusax: B doopme Wwnpokon «U» ¢ pagnycom marmba 3,66 m 1 B chopme yakon
«U» c pagnycom narnba 1,52 M (MaMepeHHbIe OT OCEBOW NMHUA).
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PucyHok 28 — lMpumep TMNOBOWA YCTAHOBKM ANA MCMNbITAHWA Ha 3pO3MK0

10.7.8.3 Nepen coeguHeHeM B Tpy by BBOOUTCA 3aKayBaemMas MHCTpyMeHTaneHasa konodHa TFL. Cnegy-
et obecneunTs, YyTobbl MHCTPYMeHTanbHasa KornoHHa TFL cocToana us yeTbipex «nogHUMaroWwmnx» OBUXKUTErnen,
YETbIPEX «OMyCKatoWUX» ABVKUTENER 1 CNyCKaeMoro MHCTpyMeHTa. CrnyckaembiM MHCTPYMEHTOM MOXeT BbiThb
onpaska TFL vnu gsa wabnoHa ¢ «oCTpbIMU 3anmedynkamus, B KOTOPbIX NMOANPYKVHEHHBIE WNMUHTEI NEPBOTo
wabnoHa opreHTUpoBaHbl Ha 90° oTHOCUTENBHO WNNWHTOB BTOporo wabnoHa. Oba cnyckaembliX UHCTpYMEHTa
crnenyeT UWMKNWMYecKu nponyckats Yyepes obe ucnbiTatenbHble KOHUrypauum TpyObl HECKOMBKO pas.
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10.7.8.4 Heobxogumo, utobbl MHCTpYMeHTaneHasa konoHHa TFL ¢ onpaekoi ceobogHo npoxoguna yepes
Tpyby B ntobom HanpasneHun. MNMocne 3aBepLUeHNA UCMBITaHWIA NPOBEPSIOT MHCTPYMEHTANbHbIE KOMOHHbI U1
BHYTPEHHIOK MOBEPXHOCTL TPy Obl HA HAaNUUYKUE HEKeNaTENMbHOMO U3HOCA UM MOBPEKOEHUS.

10.7.8.5 Ecnn nsBecTHbl cneuuvanisnMpoBaHHble crnyckaemMble MHCTPYMEHTbI (Takue kak ckpebok gns
O4YMCTKM OT NapacdvHa, 30HS ANA pa3MblBa Necka Ui MHCTPYMEHT «Ans YCTaHOBKW rasnuddTHOWM apMartypbi»),
TO 3TV MHCTPYMEHTbBI TaKKe peKOMEHOYETCH NPONycKkaTb Yepes UCTbITaTENbHYO NETH.

10.7.9 BakyyMHOe UcnbIiTaHue

10.7.9.1 Onucaxve

10.7.9.1.1 BakyymMHOe MCnbITaHWe npegHasHauyeHo TonbKo AnA rmbkux Tpy® MHOFOCMOMHOW CTPYKTYphbl
CO CBA3YHOLWUMK criogMu. Llenbio BakyymMHOro MCMbITaHUSA SBMSETCH onpefeneHe COOTBETCTBUA NMPOYHOCTH
CLEMNMEHUS BHYTPEHHErO Cros ¢ APYrvMY cnosmu Tpybbl.

10.7.9.1.2 BakyymHOe WCMbITaHWE He NMpUMeHUMO K Tpybam, B KOTOPbIX WCMOMb3YeTCH BHYTPEHHWIA
CTanbHOW B3aWMOCBS3aHHbIV Kapkac. Kpome TOro, BakyyMHOe UCMbITaHWE MOXKET BbiTb MPakTUUECKM HEBbI-
nonHUMbIM ans Tpy® anuHoit Gonee 11 M unu Tpyb manoro grnametpa.

10.7.9.2 MNMpouegypa

10.7.9.2.1 BakyymHoe 1cnbiTaHue NpoBoadaT rnpu gaeneHun 85 klla no maHoMetpy 1 Beigep:kke 10 MuH.

10.7.9.2.2 Ha ogHoMm U3 KOHUOB McnbiTaTensHoro obpasua cnegyet obopygoearth rnpospadHoe nnacT-
MacCoBOE OKHO, YTOObl MOXXHO BbINO BbIMOMHATL BU3YanbHbI KOHTPONb BHYTPEHHEN MOBEPXHOCTU C NpUMe-
HEHVEeM Hagneskallero UCTOYHUKA CBETA C NyYOM Ha OOHOM KOHUE, HarnpaeneHHbIM Ha ApYroi KoHel,.

10.7.9.3 Kputepun npremMxu

10.7.9.3.1 He pomkHo BbITb CMATUA BHYTPEHHErO Cros, HapyleHWUs aaresnun mMexay crosmu B Tene
Tpy6bl, BCNyunBaHWiA 1 Opyrux BUAOB gedopMauiin.

10.7.9.3.2 Tpy6y cnegyeT NpoBepsATb Ha Hanuune nbbiX HapYKHbIX U BHYTPEHHUX OedopMaLlnii.

10.7.9.4 AnsTepHaTUBHbIE pelleHUs

37O vcnbITaHWE MOXHO MPOBOAWUTE B TedeHue 24 4 nocre WUCMbITaHUA KEPOCMHOM ANSA onpedeneHus
COMPOTUENEHUSA TPYBbl NPOHNKHOBEHMWIO 1 NepeMeLLeHU0 hnougoB Wy rasos. BakyyMHOE UcnbITaHue «Bbl-
TArMBaET» KEPOCKHH U3 Tena Tpybbl, eCn MPOU3OLLNO 3HAUYUTEMNBHOE Ero MPOHUKHOBEHWUE UMW MUrPaLns.

10.7.10 UcnbiTaHWe KepoOCHUHOM

10.7.10.1 Onucaxue

10.7.10.1.1 HacTosLee vcrnbiTaHre onbiTHOro obpasua npegHasHayeHo Tonbko Anga rubkux Tpyd MHoro-
CMOMHOW CTPYKTYPbI CO CBAS3YHLLUMK CrosMU. Lienbo UcnbITaHuUa KEPOCUHOM SBNSETCH 0BHapyKeHUe Kakoro-
nu6o NPOHUKHOBEHWS UMW YTEUKW YITEBOA0POSHON KUOKOCTY Yepes BHYTPEHHUIA crioii Tpy6Obl.

10.7.10.1.2 JononHutensHo, Ana obHapyXeHns nboro octatoyHoro KepocuHa, KOTopbIA MOr MPOHUK-
HYTb B Terno Tpybbl, cpasy nocrne 4aHHOro UCMbITaHWA NPOBOAAT BaKyYMHOE UCTbITaHUE.

10.7.10.1.3 HacTosiwee vcnbiTaHMe B NepBYyo odyepedb NpegHasHauyeHo ToNbKo Ans rubkux Tpy® MHoro-
CMOVHOW CTPYKTYpPbI CO CBA3YOLWUMY criosiMu 6e3 BHYTPEHHEro B3auMOCBA3aHHOIO CTanbHOMo Kapkaca.

10.7.10.2 MNpoueaypa

10.7.10.2.1 TpyBy cnenyeT yknaabiBaloT NPSAMO 1 3anoNHA0T KepocUHOM, YAanue Becb Bo3ayX. 3aTeM B Tpy-
6e cneagyeT NoBbICUTL JABNEHNE OO NMPOEKTHOIO 3HAUEHUS U BbIOEPKUBATL NPU STOM AaBMNEHWUWN B TedeHne 24 .

10.7.10.2.2 Jo Hayana npoeedeHns UcnbiTaHUsa Heobxogumo npegycMoTPeTh LMKNUYecKoe U3MeHeHe
JasneHus Ans obneryeHnsa ctabunusauun AaBneHns B TedeHne 24 u.

10.7.10.3 KpnTepun npuemxu

Uepes 24 4 cnegyet cbpocuTte gasrneHue B Tpybe, yoanuTe cogepxumoe, BbiCyWwWNTb U obcnegoeath
Ha Hanvuue Kakvx-rnmbo B3gyTUW, yTe4YeK UMK OTAeNeHUs BHYTPEHHEro crofA OT Kapkaca Wiy oT KOHLUEBOro
huUTKHra.

10.7.10.4 JononHuTenbHble yCnosua

[o vicnbiTaHuii cnegyeT NoAroTOBUTb aHanmUTUYECKY MOLEMb MPOHWKHOBEHUA hrioUOOB WK rasos,
COMacoBaHHyH C U3roToBUTENEM U NoTpebuTtenem.

10.7.10.5 AnbTepHaTnBHbIE pelleHns

[Nocne 3aBepLUEHNS UCTbITAaHWA KEPOCMHOM MPOBOAAT BaKYYMHOE UCMbITaHWe 4nA ganbHelwero obHa-
PY}KEHWS MPOHVKHOBEHUS U MUrpauni rrougos Unv rasos B Teno TpyoObl.

10.7.11 VcnbiTaHve Ha agresuto

10.7.11.1 Onucaxue

10.7.11.1.1 JaHHoe wucnkiTaHre onbiTHOro obpasuya npegHasHaueHo Tonbko Ansg rubkux Tpyd MHoro-
CMOWMHOW CTPYKTYPbl CO CBASYOLWUMM criosMu. VlcnbiTaHne Ha agresvo UCMonb3yeTcs Ans Bepuddnkauuu
NPOYHOCTY CBA3E B U3roTOBMNEHHON Tpybe.
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10.7.11.1.2 VicnbiTaHA Ha agresunto NpoBoasaT Ha obpasuax, U3roToBMNeHHbIX U3 MaTepuanos, B3ATbIX U3
peanbHOro NpPon3BOACTBEHHOrO Npouecca, U Ha obpasuax, NPeacTaBNALWMX KaKabld AECATLIN WNaHr cooT-
BETCTBEHHO (B CryJyae 3agaHHbIX JTVH).

10.7.11.1.3 Cnegyet obecneuntb, 4yTobbl 06pasLbl UMENX TaKoe e rnorepeyHoe ceyeHue, YTo U U3ro-
Taenvsaemas Tpyba, u Bbinn U3roTOBMEHBI B TO Ke BPEMS, YTO U U3roTaenueaemMas Tpyba, unu no cornaco-
BaHWI MEXAY 3aKasuyukom v narotoeuTenem. [ns obneryeHys 4aHHOMo UCMbITaHWA ONbITHbINA obpasel, MoXKeT
BKMOUYaTh KOpAbl apMUPYHLLENO CMOS, HAMOTaHHbIE B pagnarnbHOM HanpasneHun (T.e. yron cereku 90° k npo-
JonbHow ocu Tpy6bl). OTBepXAeHWEe cnedyeT BbIMNONHATE B YCMNOBUAX, aHanorMyHbIX U3rotasnueaemoin tpybe.

10.7.11.2 lNpouenypa

WenbiTanua Ha agresuto BeinonHawoT no SOCT /SO 36 ¢ ucnonb3osaHreM obpasyos LWTPUTCOB.

10.7.11.3 MNpuemka

WNamepeHHasa agresvoHHas NpoYHOCTb JomkHa ObiTe HE MeHbLe 6 H/iMM

10.7.12 HaTypHoe ucnbiTaHWe Ha BCcny4YnsaHue

10.7.12.1 OnucaHne

10.7.12.1.1 HatypHoe uUcnbiTaHWe Ha BCrydMBaHWe BbIMOMHAT ONA onpefenieHns npurogHoCTU KOH-
KpeTHOW KOHCTPYKUWUW TpyDbl ANd SKcnnyaTauny B cpede, coaepkallen ras, v Takvm obpasom keanuduyupy-
HOT Martepuanbl, UCNonb3yeMble NpK SKCnyaTaumm.

10.7.12.1.2 JaeneHue, ckopocTb cbpoca gasneHus, Temneparypa v Tun dornounga 4oMMKHbI COOTBETCTBO-
BaTb YCMOBUSM 3KcrnyaTauuu. MNMpeanodTuTensHEE UCMONb30BaTh MHEPTHBIW ra3 ¢ MOMEKYMNAPHOW CTPYKTY-
PO, aHanorM4yHoM OXugaeMoMy TpaHCNopPTMPYEMOMY rasy, U ¢ MUHUMarnbHbIM cogepxaHmuem CO, 5 %.

10.7.12.1.3 Heobxognmo, ytobbl ncnbiThiBaeMas Tpyba 6bina AnvHOWM He MeHee 3 M, BKIHOUYAA KOHUe-
Bble PUTUHMU, UMK ONUHOIM, JOCTATOUHON NS UCKITHUYEHWA Kakoro-nnbo NonoxuTensHoro BruaHUA KOHUEBbIX
UTUHIOB Ha peaynsTaTsl.

10.7.12.2 MNMpouenypa

10.7.12.2.1 WNarotosuTento cregyeT MMeTs AOKYMeHTanbHo odopMneHHble npoueaypsbl ans obecneye-
HWSA TOrO, UTO UCMbITaTeNbHLIA ras 3anonHUT 100 % BHYyTpeHHero obbema Tpybbl. [Nocne 3anonHeHUa Tpybhl
vcrbiTaTeNbHLIM ra30M CregyeT NMocTeNeHHO MOBbIWaTe 4aBMNeHWe 4O MPOEKTHOrO SaBMEHUSA CO CKOPOCTLIO
He Gonee, UeM B UCMbITATENBHOW ApoLeaype U3rOTOBUTENS, U BeIOEPKUBATE ANA cTabunusauumn B TedyeHue
He meHee 2 4. Ecnu HeobxoguMo, OaBneHUe OOITKHO CYMTaTbCH CTabunusnpoBaHHeIM NpY NageHuy gasne-
HUSA MeHblle yem Ha 1 % B TeyeHue 1 u. [na obecneyeHns ctabunusaunn LUMKIWUYECKM BOCCTaHABNUBAKOT
JaBrneHue 0o 3Toro 3HadeHus. 3atem Tpyby criedyeT BblAEpKUBATL MPW 3TOM AasneHun ans obecneyerus
HacblWweHUs Tena Tpybbl rasom B TEUEHUE nepvofga BPEMEHM HE MEHbLUE, YEM YKas3aHO B WCMbITATEMNbHOW
npouenype U3roToBUTENS.

10.7.12.2.2 Tocne pocTukeHUA HacblweHusa Tena Tpybel cnegyeT cbpocuTh gaeneHne B Tpybe co cko-
pOCTbIO, PaBHON OXXMOaemol ckopocTu cbpoca gasneHns Unn e muHumym 7000 klMa/MuH.

10.7.12.2.3 Mpouenypsl, NnpueegeHHble B 10.7.12.2.1 1 10.7.12.2.2, cnegyeT NOBTOPATL COMMacHo npea-
nonaraeMomy Kornn4ecTBy LMKITOB UM MUHUMYM 60 LuKnoB.

10.7.12.3 KpuTepumn npuemxm

Mocne 3aeepLUeHns UCTbITAHUSA KOHLUEBble UTUHIM OTPE3atoT OT UCTbITaHHOW Tpybbl, Teno Tpybsl pas-
pesatoT nornonam B NMpoAonbHOM HanpasneHuK, a NonoBuHY obonoJek paspesarT B paguanbHoM Hanpasne-
HUW NpUBNU3UTENLHO Ha TPW paBHble oNuHbI. CrnegyeT yaanuTb KapKacHbld crol ans obHaxKeHus nosepx-
HoCTW anmacTtomepa nog HuM. Heobxogumo, 4yTobbl Npu NpoBepke BCEX MOBEPXHOCTEW LIECTU OTOBOpaHHbIX
obpasuoe 6e3 yBenUUEHNs B SMacTOMEPHbIX CMOSX He AOMKHO 6biTh MPU3HAKOB pPaccnoeHus, BCNydYnBaHUs
WnNu NycToT.

10.7.12.4 JononHWTenbHbIe yCrosus

Bpems nponuTbIBaHUS CredyeT pacCcyMTbiBaTb HA OCHOBE M3MEPEHHON MPOHWLAEMOCTU anacTtomepa
paccMmaTpuBaeMbIM rasom.

10.7.12.5 AnbTepHaTBHble pelleHns

B kauecTBe anbTepHaTuBbl 3TOMY WCMbLITaHWIO, AOMYyCKaeTCa NMPoBoAUTE NabopaTopHble UCNbITaHWs Ha
COMPOTHEBNEHWE BCMYYUBAHNID, YUUTLIBAMOLWMUE NPOEKTHbIE TPeboBaHWs, OTHOCALLMECS, B YACTHOCTHU, K COCTO-
SHWO donouga, AaBnNeHno, TeMnepaType, KoNnMJYecTBY U CKOpocTK cbpoca aaeneHus.

Kpome TOro, nocne sagepLlueHuUs HaTypHbIX UCTbITAHUIA Ha BCry4YMBaHWe YacTb onbiTHoro obpasya mo-
JKET VCMOoNb30BaThCH ANA N3MEPEHWS agresuy arnacTtoMepa K koHueBomy duTKHry. HatypHoe ucnbiTaHue Ha
BCMyJMBaHUE MOXET NPOBOOUTBCA ANs TPYDbl B NporpaMMe HaTypHOro UCMbITaHWA Ha yCTanocTb.
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11 U3rotoBneHue

11.1 O6wwme cBegeHun

11.1.1 Tnbkme TpybHble cMCTEeMbl MHOTOCMONHOW CTPYKTYpbl 6e3 CBA3YOLWWX CMNOeB U3roTaenvsaroT B
COOTBETCTBUM C MOMOXKEHUAMKW HacTosLWero pasgena ¢ yyuetom FOCT 59309.

11.1.2 TBKkne TpyObl MHOTOCIOMHOW CTPYKTYpPhl CO CBA3YHOLMMW CrOAMKW W3roTaenMealoT B COOTBET-
CTBUM C MONOXKEHWAMUW HacTosLwero pasgena c ydetom FOCT 59306.

11.2 WsrotoBneHune. TpybGa MHOroCrnonHoON CTPYKTYpbl 6e3 cBA3YHLWKMX cnoeB

11.2.1 O6WwMe nonoxeHns

WMarotoeneHue Tpyb rubkux MHOrOCNOMHOW CTPYKTYPbl 63 CBA3YLWMX CMNOeB COCTOUT U3 OBYX OCHOB-
HbIX 3Tanos:

- narotoBneHnsa Tena rubkon Tpybbl;

- cBopKN U MOHTaXa KOHLEBbIX (PUTUHIOB.

11.2.2 NMpousBoAcTBEHHbIe TEXHONOMMYecKne npouecchbl

11.2.2.1 O6Lwme nonoxKeHus

OCHOBHBIMU TEXHOMOMMYECKUMU MPpOLECCaMU U3rOTOBMNEHMSA Tena rmbkoli Tpybbl ABNAITCA cregyroLme;

a) chopmoBaHKe Kapkaca,

b) akcTpysus nonnumepa;

C) HaMoTKa apMupyoLWmx croes, cbecnevnsaroWix CTOMKOCTb K AaBNeHuo;

d) HamoTKa apMupyroLWKUX croee, paboTatoWwmx Ha pacTsaKeHNE;

€) HamoTKa NMeHThl.

11.2.2.2 dopmoBaHue Kapkaca

B TexHornornyeckom npouecce hopmMoBaHUA Kapkaca rnrockve MeTannnyeckue WTpUncel BTArMBaTca
B hOPMOBOYHYHO rOMOBKY, B KOTOPOIA OHW NMPUHKUMAKT hopMy TPYObI U3 MPOBOMOK C 3aMKOBbIM COEQUHEHUEM;
CM. PUCYHOK 6.

11.2.2.3 3KCcTpyansa nonumepa

11.2.2.3.1 SkcTpyaupoBaHHbIe KOMMOHEHThI B rubkol Tpybe BkMoYaloT nonumMmepHbie obonoukn (pabo-
Tawllas nog AaBneHueM, NMpoMeEKYTOUYHaa Uy HapykHas obonouyka) v NNoTHble MPOTUBOW3HOCHBIE CIIOW.
YcTaHoBkuM 1 obopygoBaHue NUHUKA KCTPY3uU nornvmMepa obbiuHO BKMOUAOT cnepyrollee (Ans KOHCTPYKUWK C
HernagkuM NpPOXogHbBIM KaHarom):

- pasmaTbiBaeMyr KaTyLKy (MU KOHTENHEP) C BHYTPEHHUM KapKacHbIM CINoeM;

- TYCEHWUHbIA MexXaHnaM (nepes aKCTpyaepom);

- SKCTPYAEp;

- 3aKanoyHble BaHHbI (ropsiyas U XxornogHas eoda);

- YCeHUYHbIA MexaHW3Mm (rocre akcTpyaepa);

- NPUEMHYIO KaTYLKY (UK KOHTeRHep).

11.2.2.4 HamoTka apmupoBaHua, obecnednBaroLlLero cTOMKOCTb K JaBMNeHuto

11.2.2.4.1 MawwuHa gns HamoTKu apMuposBaHins, obecrneumBatollero CTOMKOCTb K AaBreHuo, HaMmaTbl-
BaeT MPOBOMOKN C 3aMKOBbIM COEOWHEHWEM BOKPYr BHYTpeHHel obonouku, obecrneumBatoleil CTOMKOCTb K
OaBIEHVIO; CM. PUCYHOK 7. PasMaTtbiBaemble/MpYeMHbIe KaTyWwKn (KOHTEHEPBI) U MYCEHWUHbIE MEXaHU3MbI
WCMOMb3YHTCA AN YNpaBneHnsa nogavei Tpybbl yepes MalwvHy 4ns HaMOTKK.

11.2.2.4.2 ApmupoBaHue, obecneymBarollee CTOMKOCTb K AaBIEHUIO, U3 MPOBOMOKU C 3aMKOBbLIM CO-
eOVHEHWEM YKragblBaeTca OgHUM UMW OBYMSA CNosiMK ¢ Yrrom yrriagkn okono 90°. MNnockuin gybnupyrowmii
CroVi MOXKET TaKKe HaMaTbIBaTbCH NOBEPX CINOA 13 MPOBOMOKY C 3aMKOBbIM COEAWHEHWUEM C MCMOMb30BaHWEM
aHarorMyHoro TEXHOMOMMYECKOro npoLuecca.

11.2.2.5 HamoTka apMupoBaHns, paboTarollero Ha pacTsKeHne

11.2.2.5.1 MawuHa HaMOTK1 apMUPOBaHNSA Ha pacTAXKeHWe NPUHUMAET NIOCKYH, KpYrnyr 1unn npodu-
NUPOBaHHYO MPOBOMOKY, NpeaBapUTensHo dOPMUPYET U HaMaTbIBaeT ee Ha MoBePXHOCTb TpyObl. B ogHom
cnoe obbl4HO Kcrionbayetea oT 30 go 80 nposonok. Kak npaewnno, NpoBOMoKKW yKNagablBaoTCA Nog YrnomMm ot
20° 0o 60°. MNpoBonoku XpaHATcA Ha oTaenbHbix 6apabaHax, coeguUHEeHHbIX C HaMOTOUYHOW MaluHoi. Mpu ro-
fade npoeonoku 6apabaHbl BpallarTcs BMeCTe C HAMOTOUYHOW MalUWHOM.

11.2.2.5.2 [InA cosgaHua OBOWMHbIX KpecToobpasHbiX apMUPYIOLLMX CIOEB Ha pacTsKeHue, npuMeHsie-
MbIX B 6OMBLUWHCTBE KOHCTPYKLUMIA, MOTYT UCMOMb30BaThCA ABE MalUMHbI MOCNEnoBaTENBHO UMW OgHAa MaluuHa
ABaXabl. 3TU MalUWHbI MOTYT NMEpPUOAMYECKU OCTaHABMUBATLCA ONA nepesarpysku 6apabaHos v npuBapuea-
HWUS HOBbIX NMPOBOIIOK.
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11.2.2.6 HamoTka neHThl

MaluvHBI ANA HaMOTKW NeHTbI NPUMEHSHOTCH ANA (hOPMUPOBaHUS NMPOTUBOWNSHOCHBIX, TEXHOMOTUUYECKMX
WNUW M30MNALUOHHBIX CroeB. 3TU MalvHbl 06bIYHO UCMOMNB3YTCSA NOCNEA0BaTENbLHO C OQHUM U3 OPYrnX TEX-
HOMOrMYeCcKUx NpoLeccos.

11.2.3 KoHueBble (hUTHUHIU

11.2.3.1 KoHueBoi UTUHT ABNAETCA KPUTUYECKON YacTbio rmbkol Tpybbl. Heobxogrma npaenneHo pac-
CYMTaHHas nepexofHas 3o0Ha ANA COnpsKeHUS BCEX KOMMOHEHTOB CTeHKW TpyObl ¢ hnaHuem unu coeguHuTe-
nem, HecyLWw UM BCe Harpyskn cTeHKU TpyObl.

11.2.3.2 Apmupytowue cnou, obecneuynBarolme CTOMKOCTE K JaBneHuto, 1 paboTatoLllne Ha pacTskeHne
3aKpennsawTCs B OKOHEYHOM yCTpolicTBe Tpybonposoga Takvm obpasom, 4yTobbl obpasoeanock HageKHoe co-
edVHEeHWe B paguansHOM 1 OCEBOM HanpasneHusax. FTepMETUYHOCTb HaPYKHbIX M BHYTPEHHMX YMNINOTHUTENb-
HbIX croes (monumepHble obonouky) obecneuvBaeTcs YNNOTHUTENBHBIM YCTPONCTBOM, KOTOPOE Takke obe-
CMeuYnBaEeT paguansHoe 1 OCEBOE KpenneHue. 3o0Ha OKorMo KOHLEBOro (hUTUHTa HE MMEET Takoi rmbkocTu, Kak
ocTanbHas YacTb Tpybbl. 3Ta 30Ha, COOTBETCTBYHLLAA AMNVHE Napbl 060pPOTOB apMUPOBaHNA Ha pacTsKeHUE,
He obnagaeT Takow ke cnocoBbHOCTLIO MCKPUBIEHWUS (TMOKOCTLIO), Kak OCHOBHAaA cekumnsa Tpybbl.

11.2.3.3 Ha pucyHke 7 nokasaH TUMNoOBOW KOHUEBOW OUTUHI TpyBbl MHOrOCMOMHOW CTPYKTYpbl 6e3 cea-
3yLLMX croeB. bonbWWHCTBO KOMMOHEHTOB KOHLEBOro hUTUHIa 3aKpennsoT BpYUYHYHO ¢ MOMOLLBH cneuu-
anbHbIX UHCTPYMEHTOB W YCTPOWKCTB. MNoSTOMY KOHTpOMb KadecTea ABnsAeTca Havbonee BaKHbIM 3NMeMEHTOM
BCEX TEXHOMOMMUYECKUX MPOLECCOB U3rOTOBMNEHUS KOHUEBOro hUTUHTA.

11.2.3.4 OcHOBHbIMW 3Tanamuy JaHHOro TEXHOMOMMUYECKOoro rnpouecca ABNATCA:

- pasgeneHue oTaenbHbIX crioes Tpybbl;

- MOHTVpPOBaHWE BHYTPEHHEro YNNoTHUTENBHOTO Y3na U OCHOBHOMO Kopryca KOHLEBOTO (OUTUHIA;

- 32KMM apMupyroLLiero crnos, obecneuvBatoLLEero CTONKOCTL K AaBMeHUIo;

- 3aKpenneHne apMUPYOLWMX SMEMEHTOB Ha PacTSKEHME BOKPYT KOpNyca;

- MOHTMPOBaHNE BHELLUHEro KOXYXa;

- MOHTMpOBaHNe Hapy:kHoro GrokupyoLwero yana (repMmetnsauns HapykHo obonodkn);

- 3arnorHeHne NycToTsl B KOHLEBOM OUTUHIe 3MOKCUAHOW CMOSIO 1 BO3MOXHOCTE 43Tk €l 3aTBepaeTh.

11.2.3.5 lNpun HeoBXOAUMOCTM YCTAHOBKM Ha KOHUE rnbkoi Tpybbl 3NeMeHTOB KeCcTKOCTM Ha usrnb ux,
Kak Npaeurno, MOHTUPYOT Ha Tpybe 00 KOHLEBOro doUTUHra 1 3atemM NogTAruBaroT W KPensaT K KoHUeBoMy hu-
TUHrY MOCHe ero ycTaHOBKK.

11.2.4 Oonyckun

11.2.4.1 YkasaHua no eeibopy JOMycKoB Ha U3roToeneHve npueegeHsl 8 FOCT P 59309.

11.2.4.2 Ina mBknx Tpy® MHOrocrnolHoW cTpyKTypbl 6e3 ceasyowmx cnoes annHon go 100 m gonyck
Ha ANuHY npuHuMateT +1 M. ns Tpy6 MHorocnolHol cTpykTypbl 6e3 ceasyowmx cnoee annHov 6onee 100 m
Jonyck Ha aAnuHy MoxXeT BbiTb yBenudeH go +1 %. O6bi4HO, gaHHbIA gonyck Ans Tpy6 MHOrocnonHon cTpyk-
TYpbl CO CBA3YHOLMMU CrOAMU MOXET ObiTb £1 %. [Ns HEeKOTOpbIX MPOEKTOB MPVYMEHUMbI SOMOMHAUTENBHbIE
TpebosaHWa Kk 4onycKy Ha ANWHY, BKNoYasa onnucaHHele B 11.2.4.3 — 11.2.4.6.

11.2.4.3 1N HEeKOTOpLIX YCMNOBUA NPUMEHEHWUN (TakMX, Kak coeduHUTeNbHble Tpybonposoabl) MOXET
noTpeboBaTbCa YMeHbLUEHWE JOMYyCKOB.

11.2.4.4 B HeKkoTOpbIX YCMOBUAX MPUMEHEHWMA MOTYT BO3HUKHYTb Npobrembl, ecnu arivHa CIIUWKOM
Bonblas, Hanpumep ANA ANWHHBLIX BbIKWMAHBIX TpybornpoBogos MakcuManbHbld gonyck +1 % moxeT 6biTh
CrVLWKOM 6onbLINM WU3-3a HEQOCTAaTOYHOMO NPOCTPaHCTBA Y KOHLEBOrO COEAVHEHWS AN pasMeLLeHus 4ornon-
HUTEMNbHOW ANWHbL. 3To MoXeT 6bITh Bonee KPUTUUHBIM AnA TPy6bl, YNOXKEHHOW B TpaHLUeto.

11.2.4.5 CnegyeT yyuTbiBaTbk BO3MOXHbIe npobnemel, co3gaBaemMble OTAEMNbHbIMW paiisepamiu, UMeto-
LWUMK pasnUUHYr AnNUHY, ecnii gsa unv Gonee paiisepoB CKPEnnATCs BMecTe (Takne Kak whaHrokabenun ans
HEKOTOpPbIX YCIOBWIA MPUMEHEHUSA).

11.2.4.6 Tpwn pacueTe TpebyeMol AnvHbI BbikMAHOTO Tpy6onpoBoda BaXkHO YYUThLIBATL BCE NapaMeTphl,
BKMOUYas BONMHOOBpasHyH MOBEPXHOCTL TPaccChl, TOYHOCTb PACMONMOXKEHUA KOHEUHbLIX TOYEK, YCTaHOBOYHbIE
OOMycKW, OOMYCKM Ha W3roTOBMEHWE W OpPUEHTaUMIo BbIKMAHOrO TpybornpoBoga OTHOCUTENBHO KOMMOHEHTA
(Hanpumep, Tpyba MoxeT BbITb yNoKeHa NeTNeil BOKPYr KOMMOHEHTA, Kak YCTbe CKBaXKWHbI, U COeQuHeHa nog
yrrom 90° kK OCHOBHOMY HanpasneHnio BelIkuaHoro Tpybonposoga).

11.2.4.7 PekoMeHOOBaHHbIA Jonyck Ha rabapuTHbIA Hapy»XHbI guameTp ribkol Tpybbl cocTaBnser
13 %. Jonyck Ha BHYTPEHHUA AMaMETpP crnegyeT NpuHUMaTh paBHbiM +2 % AnA KapKacHbIX CroeB, KoTopble
N3roTaBnuBaroTCA He no wabnoHy. [ns BHYTPEHHUX NoNMMepPHBIX 06oMNoUek, KOTopbIie He SKCTPYAUPYTCA Ha
BHYTPEHHWUIA KapKac, peKkoMeHaYeTCa OOMNYCcK Ha BHYTpeHHU guametp +2 %.

11.2.4.8 NaroToBUTENb YCTaHaBNMBAET 1 KOHTPONMMPYET OOMNYCK AN KaxKgoro cros Tpy6el. PekomeHga-
LMK MO KPUTUYECKUM acreKkTam SOMNYyCKOB Ha pasmMepbl crioes ribkor Tpybel npuseneHbl B Tabnuue 27.
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Tabnunuya 27 — Kputudeckne acnekTsl Npu Boibope OOMNYCKOB Ha M3roToBneHue Tpy6 MHorocnolHon cTpykTypbl 6es
CBA3YIOLMX CMOEB

PekomeHaauuu Ans BelbpaHHkIX NapamMeTpos

Criow

TonwmHa

OurameTp crnof (BHYTPEHHWIA 1
Hapy#HLIA)

[Opyrve napameTpbl

Kac

BHyTpeHHWIA Kkap-

MuHUManeHoe 3Ha4yeHUe JOMK-
HO COOTBETCTBOBATb MPOEKT-
HbiM TpeBoBaHUAM, yuuTbiBaR
noTeHUManbHyl  3po3uio/kop-
po3uio B TEHEHWE Nepuoda 3Kc-
nnyataun. TonwuWHy LWTpun-
COB CnegyeT KOHTpPOnvpoBaTh
Mo TEeXHWYECKWUM YCINOBUAM W3-
rOTOBMTENA Ha MaTepuansl

MuHumanbHeiA 1D gormkeH obe-
cneuneaTb cBOBOAHbLIN Npoxog
Ans Takoro obopygoBaHuA, kak
cpencTBa OMMCTKM WM pWarHo-
cTupoeaHua. MakcumansHbId
OD ponkeH yudTbiBaTb BRMA-
HAEe Ha COMpPOTMBMEHWE CMA-
TUH W JOMYCKW OpYrux crnoee

Cnepyet obecnevreaTth, 4T06bI
MakcMManbHas  OBarnbHOCTb
He MpeBbillana sHavyeHue, Uc-
nonb3oBaHHOe MpW pacdeTe
COMPOTUBNEHUA CMATUIO

H1em

BHyTpeHHAs obo-
nodka, pabotato-
Wwas nog paene-

MWHAManbHY TOMNWUWHY cre-
AyeT onpedensaTb Ha OCHOBE
MOCT P 59309

Makcumanerein OD  gorkeH
yunTbIBaTh BIMAHWE apMUpPYH-
uwero crnos, obecneynsatolle-
ro CTOMKOCTb K OaBneHuto, Ha
KOMbLIEBYK KECTKOCTb B COOT-
setcTBUM ¢ [OCT P 59309

O6paboTka noBepxHOCTU WU
TEKCTYpPa KOHTPOMNWPYHT Tak,
YTOBb! NCKNIOYNTD MOABRNEHWE
noTeHUManbHblX  OechekToB,
KOTOpble MOryT pa3BWBaTbCA
Mo TonwiWHe crnos

HWH

ApnMupyroLmii crnoi,
obecnevnsaromii
CTOMKOCTD K OaBne-

TonwuHy cneayeT KOHTpO-
nvposaTe B COOTBETCTBUMU C
TEXHUYECKMMW YCMOBUAMM U3-
rotouTend. B mMuHUManbHoM
TOMLWMHE CregyeT yuuTbiBaTb
BNUAHWE Ha COMPOTUBNEHWE
OKPYKHbIM HanpsxeHWAM B co-
otBetcTBUMM ¢ [OCT P 59309

MakcumaneHelin OD ponkeH
YUWUTbIBaTb BIWAHWE Ha KOMb-
LEBYyK KeCTKOCTb B COOT-
eeTcTeum ¢ [OCT P 59309. B
nameHeHun OD no gnviHe cre-
AYeT y4uTbiBaTh pacnpegene-
HWe Harpysku Mo SrvHe npu
YCTaHOBKE C MCMOMb30BaHUEM
YCTpoICTBa HaTsKeHUA

OD crepyeT KOHTpOnWpOBaThb
Tak, 4Tobbl 3a30pbl Mexay ap-
MUPYIOLWMM crnoeM, obecnedu-
BalOLMM CTOWKOCTb K Oaene-
HUWI, 1 BHYTPeHHel obonoYkoi,
paboTalowell nog OaeneHueM,
He BMWANKW Ha pacnpefeneHune
Harpy3ok Mexagy KapkacoMm W
apMupyrowium  cnoem,  obe-
CreyMBalolLMM  CTOMKOCTE K
[aBneHuo, Npyv BHeLLHeM pa-
OManbHOM CXaTUK W rMgpocTa-
TUYeCKUM HarpyxeHui. Cnegy-
eT obecne4ynTb UCMNoNb3oBaHue
MaKcHMManbsHOro 3asopa B cooT-
BeTcTeun ¢ FOCT P 59309

MpomexyTouHan
obonouka/npoTun-
BOWM3HOCHbIE CIOU

B puWHaMMuyeckux yCnoBWsX
NpUMeHeHNs Heobxogymo
obecneunTb, 4Tobbl B Teve-
HWe cpoka aKchnyatauwv Ans
MWHUManbHOW TomnWWHbl Bbin
VCKMOYeH W3HOC OBOMoYKM.
Tam, rge npomexyTo4Has obo-
nouka AomkHa BblgepKuBaTb
rMOpOCTaTUYECKYHO Harpysky,
ANA MWHWManbHOW TONLWWHbI
cnepyeT WCKOUWTE BO3MOX-
HOCTb paspylleHns obonodku
(noTepo repmeTWYHOCTU) B
TedeHWe cpoKa aKcnnyaTaumu

B makcvmanbHOM 3HadYeHun
cnefyet yYWTbiBaTbk BNUAHWE
CYyMMWpOBaHMA OONYCKOB Ha
nocnedyrolne croun

paboTaroLwuin
pacTaxeHue

ApMUPYIOLLWIA CMOR,

Ha

MWHMManbHYK TOMWMHY He-
06X0OWMO KOHTpONMpoBark Mo
TEXHUYECKMM  YCMOBMAM  U3-
roTOBUTENA MaTepuana. B mu-
HWManbHoW TOMLWWHe cnegyeT
YYMTbIBATH BNUAHKE Ha conpo-
TUBNEHUE OKPYXKHBIM W pac-
TAMMBAKOLWMM HanpsKeHUAM B
cooTeeTcTBUM ¢ FOCT P 59309

B 3HadyeHuM MaKkcvManbHoro
dvuameTpa cregyeT  YuYuTbl-
BaTb BMMAHUE CYMMUpPOBaHWA
OOMYycKOB Ha rnocregytoliye
criou U obecneunBaTe nno-
CKYI yKnagKy MpOBOMOKW Ha
pacTaXeHue  OTHOCUTENbHO
Tpybbl

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
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Heobxogvmo obecnevmnTs go-
nycTMMoOe UCNonb3oBaHWe W3-
MEHEHWA YIMOB HaMOTKW B CO-
oTteeTcTBUKM ¢ FTOCT P 593089.
MakcvmanbHeId  3a30p  Mexay
npoBonokamMu cregyeTr onpe-
JenATb € Y4eTOM  BIMAHWA
KOHUEHTpaLMW OKPYXHBIX Ha-
NPAKEHWA B apMUpOoBaHWM,
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OxoHyarHue mabnuusl 27

PexoMeHgaLuM AnA eulibpaHHLIX NapaMeTpos

TonuwwmHa

OwameTp cnoA (BHYTPEHHWIA K
Hapy#HLIA)

[pyrve napameTpsl

obecneqvBaroLemM CTOMKOCTb
K JaBneHulo (MoKamnbHbiA W3-
b apmvMpoBaHUA Ha AaBne-
HWe B npenenax 3azopos). [Mpu
OTCYTCTBUM apMUpOBaHUs,
obecnednBaoLLlero CTOMKOCTb
K OaBneHWo, MaKkchManbHbli
3a30p crnegyet onpeaensTh No
OCT P 59309

MuHUManbHYO TOMNWMHY KOH-
TPONUPYKT MO  TEXHWYECKUM
YCMNOBUAM W3rOTOBUTENA Ma-
Tepnana. MuHuManeHas Ton-
LWKMHa gorkHa obecneuvunBaTb
obwmin koacpcpuymeHT Tenno-
nepeda4u AnA Tpybbl MeHbLUE
yKasaHHOro Makcumyma

B 3HaueHMM MakcvManbHOro
Hapy)xHoro guameTtpa cre-
OYeT yuuTbiBaTb BMWAHWE
CYMMWPOBaHWA OOMYCKOB Ha
nocrnegywowye crov U obe-
cneyvBaTb MMOCKyK Yknagky
MPOBOMOKU Ha pacTmKeHne
OTHOCWTENBbHO TPYy6hbI

Cno#
M30onAUMOHHbIIA
croi
HapyxHas  o6o-
novka

Heobxognmo npegycMoTpeTb,
yToGbl MMHWUManNbHaA TONWWHa
obecneunBana BOAOHENPOHU-
LaeMocTb B TedeHWe mepuopa
3KCMMyaTauuu, BKIOYan KoHLe-
Bble buTUHrKM. CnepyeT Takke
Y4UTbIBaTb Nepenaqy OKPYKHbIX
Harpy3ok Ha Hibkenexalme
Cron B Mpouecce YCTaHOBKU C
UCMONb30BaHWeM  YCTpoliCTBa
HaTsKeHWA. B nameHeHun Ton-
LLMHbI MO ANWHe Tpy6bl cnenyeT
YYUTbIBATE BMHMAHWE KOHLEH-
TpaLWK HaNPSKEHWI 1 BO3MOX-
HOe YMeHblUeHWe TOMWMHBI B
npoLecce yCTaHOBKW

B 3HaueHWM MaKcKManbHoro
HapyHoro duameTpa cne-
OyeT yduTbiBaTe BIUAHWE Ha
KOMMOHOBKY, Harpy)eHue npu
ycTaHoBKe, rugpogvHamuqe-
CKOe HarpyKeHue 1 KpenneHue
BCroMorartenbHoro  obopygo-
BaHWA, HanpyUMep XoMYyTOoB MO-
Zyneii nnaey4ecTy

Hapy#HbIll kapkac

Mpu cneyuancHoM npUMeHe-
HUW B MUHUMATBHOI ToMWMHe
crnegyeT yunTeleaTh TpeGoea-
HURA K 3alMTe oT abpasueHoro
W yAapHoro Bo3gencTens

B 3HauyeHMW MakcKvManbHoro
Hapy)XHoro JuameTpa cre-
OYeT yuuTbiBaTb BIWAHWE Ha
KOMMOHOBKY, HarpyxeHue npu
yCTaHOBKe U gpoguHamnde-
CKoe HarpyxeHue

11.2.4.9 VarotoBuTenNto cregyeT NpoBepATh JOMYCKW Ha OONYCTUMBIA 3a30p MeXOY CMEKHbIMU MpoBo-
nokamv ansa apMypyrowuyx crnoes, obecrneynsBaroWwmx CTOMKOCTL K JaBNeHuo U paboTalowyx Ha pacTsmKeHue,
WNK Ha AoNYCTUMBIA CpenHUiA 3a3op Ans rpynbl MPOBOMOK OTHOCUTENBLHO TEXHUYECKX YCIOBWIN U3rOTOBUTENS.

11.3 UsrotoBneHune. Tpyb6a MHOroCNonHON CTPYKTYPbl CO CBA3YHOLWMMN CIIOAMN

WarotosrieHue rnbkux Tpyd MHOMOCNOMHOW CTPYKTYPbI CO CBA3YHLLWMK CMOAMMW BKMIOYAET cregyoLiye
TPY OCHOBHBIX 3Tana;

a) uaroToeneHue Tena rnbkoi Tpyobl,

b) cbopky 1 MOHTaX¥ KOHUEBLIX (OUTUHIOB;

c) oTBEpKOeHWe rinbkor Tpyobl.

11.3.1 NMpousBoacTBeHHbIe TEXHOMNOMMYecKne npoueccbl

11.3.1.1 O6wime nonoxeHus

OCHOBHbIMW TEXHOMOMYECKMMU NpOoLeccaMu U3roTOBMNEHWS Tena rbkoli TpyObl ABNAIOTCA cregyowue:

a) chopMoBaHue Kapkaca,

102

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 106 /174

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

b) nogroToBKa KoMnayHAa v KanaHgpyYpoBaHue;

C) HamMoTKa anacTomepa;

d) HaMmoTKa apMUPYHOLLEro CMnos.

B 3aBMCMMOCTM OT KOHCTPYKUWKU TPYDbl U MPUMEHEHUS TEXHOMOTMYECKUIA MPOLECC a) MOXKET He noTpe-
BoeaTbcs.

11.3.1.2 dopmoBaHue Kapkaca

MMnockne MeTannMyeckue WTPUNCkl BTArMBaOTCH B DOPMOBOYHYIO FMOSTOBKY, B KOTOPOW OHW MPUHUMAT
chopmMy B3aMMOCBA3AHHOW CnpaneHoii Tpybbl, CM. pUCYHOK 6. HekoTopble narotoBuTenin Tpyd MHOrocrnonHo
CTPYKTYPbl CO CBA3YHOLUMK CMOSMU He BbIMOMHSAT STY onepauuo, NpeanoYynutas BMECTO 3Toro npuobpeTe-
HUe npeaBapuTEnbHO U3rOTOBMEHHbIX KapKacos.

11.3.1.3 MNogroToBka KoMnayHOa v KanaHapuposaHue

11.3.1.3.7 TexHonorndyeckuin Npouecc NpUroToBNeHWS KoMnayHaa Bknodyaet B cebsi TOUHoe BaBelUMBaHMe
KayKgoro KOMMoHeHTa, CMeLUVBAHWE KOMMOHEHTOB B 3a4aHHOM MOPSAKE W NPy 3aJaHHbIX 3HaYEHUAX TEMNEPaTypbl
B 6onbliom cmecuTene Tuna beHbepu («Banbury») oo o6pasosaHua o4HOPOAHOMO KOHCUCTEHTHOrO KoMMayHaa.

11.3.1.3.2 TexHonoru4yeckuii npoLecc KanaHgpuposaHus BrodaeT B cebs MHorokpaTHoe nponyckaHue
MPUroTOBMNEHHOTO KOMMayHaa MeXay Banukamuy 4o TexX nop, noka komnayHzg He npuobpeTeT cdopMy rmagko-
ro, poBHoro nucra 6e3 NnoBepXHOCTHLIX AetheKToB UNK B3OYTUIA. 3TOT NUCT MoXeT BbiTh pasgereH Ha Gonee
MErKMe WTPUMChI C MOCNeayoLLe HaMOTKOW Ha KaTyLKKU ONs XPaHEeHWSA, WX paspesaH aAnsa XpaHeHus B BUAe
HeBomnbLWX MNMOCKMX NUCTOB. TPeHUe, BOZHUKAOLWEE NPU NpogaBnuBaHui KoMnayHaa Yepes Banuku npu Ka-
NaHApVPOBaHNK, BbI3LIBAET MOBLILLEHWE TEMAepaTypbl. Ty TEMNEPATYPY CnegyeT KOHTPONUPOBaTh, YTobLI
VCKIMHOUYNTE M3BbITOUHOE OTBEPXKAEHME B Npolecce kanaHapuposaHus. Kak npaeuno, nepen xpaHeHuem KoM-
nayH4 nponyckawT Yepes BaHHy, COAepKallyo aHTuagresnoHHoe BellecTso. Kak anstepHaTtvea, Matepuvan
KOMMayHAa MOKET XpPaHUTbCH C MPOMOKEHHBIMM MEXAY CrOAMM NUCTaMu nracTuka.

11.3.1.3.3 B npouecce kanaHapupoBaHUa UMK 3KCTPY3WMOHHOro rnpoLlecca B NUCT KoMmnayHga mMoryT 6biTe
BKITFOUEHbI CTanbHbIE KOPAbl apMUPYHOLLEro criosi. 9To obrneryaeT HamoTKy apMUPYHLLETD Crosi Ha TpyOy 1 ycKo-
pSEeT AaHHbIV 3Tan npoussoacTea. [na obrnerdyeHus NpUMeHeHUS STU NIMCThI 0B6bIYHO XPaHATCHA Ha KaTyLKax.

11.3.1.4 HamoTka anactomepa

11.3.1.4.1 Kak npasuno, uarotaenueaemas Tpyba cbopMm1pyeTca nyTeM HamMoTKU NUCTOB KanaHgpupo-
BaHHOro KOMMayHaa Ha WwabnoH unv B3anMOoCBA3aHHbIV CTaNbHOW Kapkac. TeXHOonorMyeckunii npoLecc HamoT-
KW MPOAOITKAETCH C UCMOMb30BaHWEM Pa3NUYHbIX KOMNayHA0B B COOTBETCTEBUN C TPEBOBaHUAMMN TEXHUUYECKUX
YCMOBWIA K MONEPEYHOMY CEUEHUIO, BKITHOUASA KanaHgpupoBaHHbIA apMUpYHOLWLMIA Kopg 40 TeX rnop, noka Tpyba
He BygeT cdopmypoBaHa NMornHoCTLH.

11.3.1.4.2 KoHTponb TEXHOMOrMYecKoro rpouecca HamoTKn nMeeT Gonblloe 3HadyeHWe ONA kadecTsBa
KOHEYHOTO NPOAYKTa, Tak Kak HEpaBHOMEPHbIE NEPEKPLITHA 1 3a30pbl B NMPOLECCE HaMOTKM MOTYT NPWBECTU K
HepaBHOMEPHOCTH MO MOMEPEUYHOMY CEYEHUIO TPYObI.

11.3.1.4.3 AnA dopmupoBaHus nonepeyHoro cedeHnsa Tpybsl MOXKET Takke WUCMOorMb30BaTbCA 3KCTPY3NA
snacTtomepa.

11.3.1.5 HamoTka ycunvsatoLwero apmMuposaHmnsg

11.3.1.5.1 Ycunuearolwnii KOpa MOXKET HamaTblBaTbcd Ha Teno Tpybbl AsyMma crnocobamu. MNepBblii crio-
cob 3aknoyaeTcs B NMPOCTOM NMPUMEHEHNW MaluWHbl AN HAMOTKW apMUPOBaHUSA, B KOTOPOI KOpg pasmelya-
eTcA Ha oTAenbHbiXx GapabaHax, coeguHEeHHbIX C HaMOTOUHOW MawwuHOW. MMpK npoxoxaeHun Tpybbl yepes
MawvHy 6apabaHbl BpalatoTcs BMECTE C HAMOTOYHO MalUWHOW, NogaBas B Hee kopa. B HekoTopbix criyyasx
BpawaeTca Tpyba, B TO BpeMs Kak HAaMOTOYHas MallMHa nepemeLLaeTcs ropusoHTaneHo. Bropoii cnocob aHa-
noruyeH crocoby, Npu KOTOPOM HaMaTbIBalTCA NUCTLI anacTomepa. Kopg nogsepraeTca npeasaputensHoMy
KanasHapUpOBaHWI0 U XPaHWTCH B BUAE Y3KUX ONVHHbLIX LWUTPUMCOB Ha KaTywkKax. 3TW WTPWNCLl 3aTeM Hama-
ThIBAKOTCA Ha Teno Tpy6bl Npw ee BpaweHu 1 nogade TpyObl N HAMOTOYHOW MalUWHbI C NpegsapuTenbHO
3aJaHHOWM CKOPOCTLHO.

11.3.1.5.2 [nAa HaHeceHWA OBOWHOW KpecToobpasHON HaMOTKW apMUPYHOLWEro Kopga MOXHO WCMOonb-
3oBaTb OBe (UMW HECKOMbKO) MocnedoBaTeNbHO YCTAaHOBMEHHBIX MalvH, UMW OBaKObl UCMOMNb30BaTb OOHY
MaLUnHY (UNK HECKOMBKO MalluH).

11.3.1.5.3 KoHTpornb TexHomnornyeckKoro npouecca HaMoTkM umMeeT Gonbluoe 3HayeHue Ana noggepka-
HWUA KadecTBa KOHe4YHoro npogykra.

11.3.2 KoHueBble (pUTUHIU

11.3.2.1 KoHueBOW OUTUHT ABNASTCH KPUTUUECKOM YacTeo rnbkoi TpyOel. Heobxognma npasuneHo pac-
CYUTaHHas nepexodHas 3o0Ha ANS CONpsKeHUA BCEX KOMMOHEHTOB CTEHKM Tpybbl ¢ hnaHuem unu coeguHuTe-
nem, HecyLMM BCE Harpyskn cTeHKu Tpyobl.
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11.3.2.2 Kopg ycunuBearLLero apMUpyrLEro crios KpenuTca B OKOHEYHOM yCcTpolcTBe Tpybonposoga
Takum obpasom, yTobbl obecneynTs HageKHoOe COeaUHEHWE B paguaribHOM U OCEBOM HarnpaeneHusax. Mepme-
TUUYHOCTb HapyKHbIX U BHYTPEHHUX YMIMOTHUTENMbHbLIX CMOEB (3MacTOMEPHOW HapyKHOW 0BOMOYKM WUNu BHY-
TpeHHero cros) obecneuynBaeTca NyTEM OTBEPKOEHWS CMOs Ha KOHLEBOM UTKHIE, YTo Takke obecneuveaeT
pagunarnbHoe 1 OCEBOE KpenneHue.

11.3.2.3 B HekoTopbIX crnyJyasx KOHUEBOW (bUTUHT BO3MOKHO 06aTk Ha Tene Tpybbl. [pu 3TOM Mchnonb-
3yeTCcs BHYTPEHHWIM WU HAPYKHbIWA CTanbHOW 3MEMEHT KOHLEBOTO (PUTKHra, KOTOpPbIV 3aKnroyaeT Teno Tpybbl B
Karcyny W B npoLecce poTauMoHHOTo cKatusa obkumMaeT Teno TpyObl 4OCTAaTOYHO MMOTHO, YTo6Ll obecnednTs
KpenneHue U repMeTU3aLmio BHYTPEHHEro CNos, HapyKHOV 060oMouky 1 kopaa B apMupytoLem croe. Nosepx-
HOCTb KOHLUEBOro (hUTUHIa, KOHTaKTUpyroLWasn ¢ Tenom Tpy6bl, MoxeT BbITb rnagkoil unu aybuyaTton. 3ybuyaTblii
KOHLeBOW (hUTWHr NpegHasHa4YeH NS KOHTakTa C KOpAoM apMUpYHOLLEro cros 1, Takum obpasom, obecnieuu-
BaeT bornee NpoyYyHoe MeEXaHWYECKOe CLEMNMEHVE,

11.3.2.4 3oHa nepes KoHUEBbIM hUTUHIOM MOXeT He 0brnagaTh Takoil TMBKOCTLI, Kak ocTanbHas YyacTb
Tpybbl. 3Ta 30Ha, COOTBETCTBYOWAA AnUHe OBYyX 060poToB apMupyrowero kopgaa, He obriagaeT Takol cno-
coBHOCTBIO K UCKPUBIEHWIO (MMBKOCTBIO), KaK OCHOBHasA cekuns Tpybbl.

11.3.2.5T1pu HeoBXOAUMOCTU YCTAaHOBKM Ha KOHUe rnbkoii TpyBbl areMeHTOB KeCTKOCTW Ha uarib, obblu-
HO VX MOHTUPYHT Ha Tpybe A0 KOHUEBOro (hUTWHra U 3aTem NOATArMBAKT U KPEMAT K KOHLEBOMY OUTUHTY MO-
cre ero yctaHoBku. B kauyecTee anbTepHaTUBbl COBCTBEHHYH KECTKOCTb TPyObl MOXKHO CO34aTh B Mpouecce
W3rOTOBIEHUA MyTEM HaMOTKWN AOMONMHUTENBHBIX 3MaCTOMEPHbIX CIOEB.

11.3.2.6 lNepen MoHTaXKOM KoHUeBoro dpuTuHra rubkas Tpyba moxeT BbiTe MOMNHOCTBIO UMW YacTUYHO
oTBEp)KAeHa. B kauecTBe ansTepHaTNBbl KOHUEBOW UTUHT MOXKET MOHTVMPOBATHCS 0O OTBEPKAEHUS U OTBEP-
XOaTbCcsA BMecCTe ¢ Tpyboi. Pasnuuve B TEXHOMOMMYECKUX NpoLeccax COCTOUT YacTUYHO B PasnUYHbIX 3Haye-
HUSAX TEMMNEPaTYPbI U BpEMeHU, TpebyeMbix ANA OTBEPKOEHMNS KOMNAYHOa SMacToMepa W 3NoKCUAHOM CMObI.

11.3.3 Mpouecc oTBepXxOEHUA

11.3.3.1 OTBepxOeHMe anactoMepa rmbkux Tpy6 MHOrOCNOMHOW CTPYKTYpPbl CO CBASYHOLWUMW CrOAMM,
Kak npaeuno, BbinonHsaeTcA obpaboTkoli TpyObl TENMOM U AaBMNEHWEM B MPUCYTCTBUKM OTBEPKOAMLWMX peareH-
ToB. Tenno MOXeT NoABOOUTLCA C MOMOLLBH MapOBOW CYLUMMKA UMW SMEKTPUYECKON MHOYKTUBHOCTLH. [aB-
neHve obbIYHO NpUKNagbIBAETCA NyTEM MOTHOro o6MaTbiBaHUA TPYObl HEMNOHOM OO0 Hadana OTBEPKAEHUS.

11.3.3.2 B npouecce oTBepXOEHNS aNacTOMEpHbI KoMnayHg HeobpaTuMo U3MeHSeT CBOM CBOWCTBA,
W 3racToMepHbI Matepuan, hopMypyroLWUA nonepeyHoe cedeHue Tpybel, BHaYane pacTekaeTcsd, a 3artemM
dopmMrpyeT eanHOE KOMMO3UTHOE MOMepPEYHOE CEYEHME.,

11.3.3.3 KomnoauTHoe nonepeyHoe ceyeHne ¢ MUHUMarnbHbIMW NOBEPXHOCTHBIMKW AechekTamn dopmu-
pyeTcs npu cobrirogeHur Hagnexawmx TEXHONOrMUYECKUX NpoLeayp M3roTOBMNEHUA B COOTBETCTBUM C LOKY-
MEHTarnbHO ohOpPMIEHHBIMY NMpoLenypamMu U3roTOBUTENS MO OTBEPKAEHWIO. TEM HE MeHee, BMecTe ¢ Tpyboii
crenyeT UsroToBuTb obpasel, UOEHTUYHBIA KOHCTPYKUUKW TPYDObl, KOTOPLIA B COOTBETCTBMM C TEXHUYECKUMU
YCINOBUAMUW U3rOTOBUTENS paspesaeTcs W NPOBEPAETCH Ha Hanuuue nyctoT. B kauecTBe NpUemMoyHoro Kpute-
pua cregyeT NpVHATL OTCYTCTBUE BUAMMBIX MYCTOT.

11.3.4 Oonycku

11.3.4.1 Ons Tpy6 MHOrOCNOMHOM CTPYKTYPbl CO CBASYHLWNMU CNOSMK 0BBIYHO OOMYCK Ha AMUHY cne-
ayeT npuHuMaTh + 1 %. [ns HEKOTOPbIX MPOEKTOB MOrYT BO3HUKaTL AOMOMNHUTENBHBIE TpeboBaHUS K SOMYCKy
Ha ONWHY, BKIMOYas criegyolme:

- ANsi HEKOTOPbIX YCMOBUWIA NPUMEHEHWIA, TaKUX KaK TpybHble TMbkue coeguHUTenn, MoXKeT notpeboBaThb-
CA YMeHbLUEHWE LOMYCKOB;

- B HEKOTOPbIX YCMOBUAX NPYMEHEHNA BO3HUKAT Npobrnemel, ecnu gnvHa cnunwkom Gonbwas. 370 Mo-
*eT BbiTh 6onee KpPUTUYHBIM Ons TPyObl, YNOXKEHHOW B TPaHLLEH.

Mpumep — 4na OAUHHBIX 6bIKUGHLIX MpYy6onpoeodos MakcUManbHbIl donyck +1 % Moxem 6bimb crull-
KoM 6o/iblWUM U3-3a HeG0oCMmamo4YHo20 pocmpaHcmea y KOHUes020 coeduHeHUs Or1e pasMewjeHus GononHu-
mesibHoU GnuUHbI;

- CrNepyeT yunuTbiBaTb BOSMOXHbIE NPOBNeMbl, co3faBaemMble OTAENbHBIMY paisepami pasnuiHO ANUHbI,
ecnu gea unu Gornee pan3epos CKPennaATcs BMecTe (WnaHrokabenu Ona HEKOTOPbIX YCMOBUIA NpUMeHeHUs);

- Npw pacyeTe TpebyemMoli onKHbI BbiKMaHoro Tpybonposoga cnegyeT TOYHO YYWThIBaTL BCE NapameTphbl,
BKMOYasl BONMHOOBpasHyH MOBEPXHOCTb TPAaccChl, TOUHOCTb PACMONMOXKEHUS KOHEUHbIX TOUEK, YCTaHOBOYHbIE
OOMYCKY, JOMYCKW Ha U3rOTOBIMEHUE 1 OPUEHTALWIO BbIKMAHOrO TpybonpoBoga oTHOCUTENBHO KOMMOHEHTA.

Mpumep — Tpyba Moxem Obimb yOXeHa nemJiell BOKPY2 KOMITOHEHMA (Ha ycmbe cKeaXUHbI) U coeduHe-
Ha mod yasom 90° ¢ OCHOSHbIM HarpasneHueM eblKUOHo20 mpybonpoeoda.
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11.3.4.2 PekoMeHOOBaHHbIA OoMycK Ha rabapuTHbIA HapyXHbIA guameTp ribkoil Tpybbl cocTaBnser
13 %. Jonyck Ha BHYTPeHHUA QUaMeTp cnegyeT npuHUMaTe pasHbIM +2 % AONS KapKacHbIX CrOEB, KOTopble
W3rOTOBMAOT He no WwabnoHy. [1ns BHYTPEHHUX CrOeB, KOTOPbIE HE HAHOCHATCH Ha BHYTPEHHWI Kapkac, peKo-
MeHOYyeTCAa OOMYCK Ha BHYTPEeHHUIA anameTp +2 %.
11.3.4.3 WNaroToBuTENO credyeTt ycTaHaBnuMBaTb M KOHTPONMMPOBaTh OOMYCKU ANSA KaxOooro cros Tpy6bl.
PekomeHgaunM no KPUTUYECKUM acrekTam JOoMycKOB Ha pasmepbl crnoes rubkoii Tpybbl npueeneHsl B Tabnuue 28.

Tabnuya 28 — Kpwtuueckue acnexTbl npy Bbibope OOMNYCKOB Ha W3roTOBMeHWe TpyB MHOrocnoiHol CTpyKTypbl CO
CBA3YOLLMMU CIIOAMU

PekoMeHOaUuK No BeiGpaHHLIM NapamMeTpam

Cnon

TonwwmHa

OwameTp crnos (BHYTPeHHUA
W HapyKHbIA)

Opyrie napameTpel

BHyTpeHHW
Kapkac

MWHUManbHOe 3HadeHWe OoMmK-
HO COOTBETCTBOBATL NPOEKTHBIM
Tpeboeanmam [OCT P 59306,
YUMTBIBAA MOTEHUUANBHYIO 3po-
3no/KOppPoO3nIc B TeYeHue ne-
pvoga 3kcnnyaTauuy. TonwmHy
LUTPUNCOB CreayeT KOHTpPonmpo-
BaTb MO TEXHWYECKUM YCNOBWUAM
W3roTOBWTENA Ha MaTe puansl

MuHumaneHrelid 1D gormkeH obe-
cnedmeatb ceobogHbIi npoxog
AnA Takoro obopyaoBaHWA, Kak
KanubpoBoYHble  BHYTpUTPYOG-
Hble cHapsgbl. B makcumans-
Hom OD cnegyer y4nTbiBaTh
BNWAHWE Ha COMpoTUBMEHKE
CMATUIO N CYMMWpPOBaHWe Jony-
CKOB OpYrux crioes

Cnegyet obecneuveaTb, 4TO-
6bl MakcuManbHas oBarbHOCTb
Bbina MeHblUe Tol, KoTopas uc-
nonb3oBanach Npy pac4yeTe co-
MPOTWEMNEHWA CMATHIO

BHyTpeHHWIA
cromn

MWHManbHYo TONWWHY cneay-

€T onpenenATb Ha OCHOBe Tpe-
Goearuit FOCT P 59306

B makcumaneHom OD cnegyet
ydUTbIBaTh BIMAHWE CYMMWPO-
BaHWSA OOMYCKOB MOcMenyowmx
crioee

ObpaboTky NOBEPXHOCTH U TeK-
CTYPY KOHTPONMPYHT TakK, YToBbl
WCKMKOUNTb MORBMNEH e NOTEeHUM-
aneHbIX fedekToB, KoTopble Mo-
ryT pasBuBaTbCs B Tene Tpyobl

ApmupytoLuin
crnou

MWHUManBHY TONWMHY cneay-
€T KOHTPONWPOBATL MO TEXHWYE-
CKUMW YCMOBWAM W3rOTOBWTENA
Ha maTtepuwansl. B MuHWmanb-
HOI TONWWHE YUYNTbIBaKOT BRUA-
HWEe Ha COMpPOTMBIEHWE OKPYK-
HbIM W OCEBbIM HanpsXeHWAM B
cooTeeTcTBMM ¢ [OCT P 59306

B MakcumanbHoOM AuameTtpe
crnegyeT YuuTbiBaTb BRUAHKE
CYMMVPOBaHWA [OMYCKOB Mo-
CregyrLWX Croes

Cnepyet obecne4nTe Wcnonb-
30BaHWe JoMyCTUMOro M3MeHe-
HWA YITOB CBUBKW B COOTBET-
cteum ¢ FOCT P 59306

Maonaynor-
HblA Crioi

MUWHUManbHY TOMLUUMHY Ccre-
OyeT KOHTponupoBaTb MO Tex-
HWYECKAM YCTIOBWAM WM3rOTOBW-
TenA Ha maTepuansl

B makcumanbHOM  HapyXHom
AvaMeTpe cregyeT ydWTbiBaTb
BNMAHWE CYMMUPOBaHWA OOomMy-
CKOB Ha mocnegylLive crou W
obecrieurBaTb NNOCKyto yknagky
U30MALUU OTHOCUTENBHO TPYBbI

HapyxHas
obonouka

CnenyeT npegycmoTpeTb, WTO-
6bl MWHMManbHaA ToMLWMWHa
obecneuvBana BOOOHENPOHU-
LaemMocTb B TedeHue nepuoda
3KCMnyaTauuu, BKNYas KoHUe-
Bble duTuHrM. CrnegyeT Takke
YYUTBIBATE Nepegaqy oKpYHbIX
Harpysok Ha HuxXenexawyue
crnov B Mpolecce YCTaHOBKU C
ucnonb3oBaHueM  YycTpolcTea
HaTsXeHWA. B nameHeHun Ton-
WWHbBl MO AnMuHe Tpybbl BaXHO
y{WUTbIBaTE BMWAHWE KOHLEH-
TpaLuny Hanps>XeHWiA 1 BO3MOX-
HOe YMeHbLUeHWe TOMWUHbI BO
BpPEemMA yCTaHOBKU

B sHaueHUM MaKcKManbHoro Ha-
py>XHOro gvameTpa cnegyeT yuu-
TbiBaTb BMMAHWE Ha KOMMOHOBKY,
Harpy>eHre mnpu ycTaHoBKe, M-
OpofdvHaMUYeckoe HarpyxeHue
U KpenneH1e BCroMoraTenbHoro
obopydoBaHuA, Hanmpumep Xo-
MYyTOB Mogyneii nnaey4ecTu
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OxoHyarHue mabnuusl 28

PexoMeHgaLmK No BeIbpaHHLIM napameTpam

Cnow

TonuwwmHa

OnameTp crnosA (BHYTPEHHUA

[pyrve napameTphbl

cregyeT yuuTbiBaTe TpeBoea-
HVe K 3awwTe abpasuBHOro W

ThIBaTh BMUAHKE Ha KOMMOHOBKY,
HarpyeHue npu ycTaHOBKe U M-

W HAaPYKHBIA )
HapyxHbiiA [Mpy cneumanbHoM npvMeHe- | B 3Ha4YeHWM MakcUMmManbHOro Ha- —
Kapkac HUWM B MMHUMarbHOW TOMLUWMHE | PYXHOTO AMaMmeTpa cnegyeT yuu-
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yoapHoro BO30elCTBUA apoguHaMu4eckoe HarpyxeHue

11.3.4.4 WarotoBuTento crnegyeT rnpoBepsiTb COOTBETCTBME OOMYCKOB Ha YMNPOYHSALWME apMUpyoLLme
Criov BENMUYuHe JOMyCTUMOro 3a3opa MEeXAY CMEXHBIMU MPOBOMOKaMK U COOTBETCTBUE JOMYCTUMOTO Cpe-
Hero 3asopa Mo rpynne rnpoBonoK TPeboBaHUAM TEXHUYECKMX YCIOBUIA M3rOTOBUTENS.

11.4 MapkupoBka

11.4.1 Obwwe cBegeHus

B MOCT P 59309 v OCT P 59306 ykasaHbl MMHUMarbHble TpeboBaHMA K MapkupoBke rubkux Tpy6.
JononHuTenbHas MapKupoBKa nonesHa Ansa onpeneneHHbIX YCNoBUiA MCMONbL30BaHUSA, MOCKONMBKY MOXeT 6o-
nee TOYHO UAEeHTUdULUPOBaTE TPYDY 1 ee NpedyCMOTPEHHOE NPUMEHEHKUE BO BPEMS 3KCMyaTauun.

CrniegyeT ucnornb3oBaTk CUCTEMY MapKMpPOBKU, KOTOpas 4OCTATOYHO YCTOWYMBA K abpasuBHOMY BO3ael-
CTBUIO MPW YCTaHOBKE W 3KCNIyaTauuK, ¢ eeicotoi 6yke v undp He meHee 10 mm. Heobxognmo obecneuntsb,
yTobbl BCE 3NEMEHTBI MapKMPOBKU Bbin JOCTATOUYHO YETKUMW NS CUNTBIBAHWA U/MNKU pacrnosHaBaHus 8 Me-
cme ycmaHoeKU ¢ ucnonb3oBaHneMm ROV u cooTBeTcTBOBany TpebyeMomMy CpoKy SKcnnyataunn B MPOeKTHbIX
YCMOBUAX OKPY)Karlell cpegbl. 3TO He OTHOCWUTCH K MapKMpoeBke, koTtopas TpebyeTcs Torbko Ans uenei
YCTaHOBKW (HanpyMep, KorbLEBbIE MEeHTLI ANA U3MEPEHUS ONWHBI UM 0603HaYEHNSA PaCTONOKEHUS XOMYTOB
N Mogyneir nnaeydyecTu), U No3TomMy obrnagaroLleil YCTOMYMBOCTEIO, AOCTATOMHOW TONBKO AN npouenyp
YCTaHOBKMW.

11.4.2 Twbkana Tpyba

11.4.2.1 MacnopTHble Tabnuukn (pekomeHayetca maTtepuan AlSI 316) HagexHo 3akpennaoT Ha o6onx
KoHuax Tpybbl. CrnegyeT He gonyckaTte, 4Tobbl nacnopTHyto Tabnuuky 3akpeiBano BcriomoraTensHoe obopy-
OOBaHVe, HanpyYMep SMeMeHT KECTKOCTW Ha U3rub unu orpaHunyntens narmba. B gononHeHwe k TpeboBaHuam
FOCT P 59309 n TOCT P 59306 pekomeHOyeTCA YUMTbIBaTh BUAbI MApKUPOBKKU, NepeducneHHele B Tabnu-
ue 29.

Tabnuuya 29 — PekoMeHZauwy no Mapkupoeke rubkoi TpyBHow npogykumm

Mapkwpoeka 2 Tp?r%a; K&Hnlﬁrii?ﬁ MNpumedaHua

O6osHaueHne B COOTBETCTBMM C X X Tpebosanua MOCT P 59309 w FOCT P 59306

FOCT P 58309 w NOCT P 59306

CepuitHblii HoMep X X Tpeboranua MOCT P 59309 v FOCT P 59306; B npouecce
W3roTOBMNEHUA credyeT obecnevnBaTh MONHYK Mpocnexu-
BaeMOCTb BCEX MaTepuaros, NPOoLeccoB 1 UCMbITaHWi

HaseaHve 1 mapka W3roToBuTens X X Tpeboeanusa MOCT P 59309 n FOCT P 59306

[ata narotoeneHns X X Tpeboranua MOCT P 59309 u MOCT P 59306; mecsau v rog

lMpoekTHOE gaeneHne X X Tpebosanna FTOCT P 59309w MOCT P 59306; B eguHmLax
MMa; ykasbiBatoT abcontoTHoe nnu audceperynansHoe
OaBneHve

MBR xpaHenwns X NA Tpeborarwsa MOCT P 59309 v MOCT P 59306

SkcnnyaTtauns B HEKUCINOW U KWCTon X X ObozHaqaerca byksamn SW (Hekncnaa cpega) wnu SO

cpepax (kvcnas cpepa)

Cratudeckve WNU guHaMUHecKne X X OBozHaqaeTca bykBamn S (cTaTudeckuil BeikMaHoW TpyBo-

YCMOBWA MCMOMNb30BaHNA nposog, paisep unu rubkuii TpyBHBIN coegnHMTens) unu D
(avHaMuqecknid pansep unv rnbkuid TpYBHbINM coegUHNTEND)
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OxoHyaHue mabnuuer 29

[Mbkas | KoHueBoW

Mapkvpoeka 2 Tpy6a DUTHH MNpuvmedaHma
BHyTpeHHWI gnameTp X X BblpaeHHbIi B MUNNMMeTpax
HapyxHbiid guametp X NA BbipaxeHHbIi B MunnMmeTpax
PacueTHan Temnepatypa X X MuHMManbHoe U MakcMMarbHoe pacuyeTHble 3HaqYeHus
TemnepaTtypsbl, BblpaxeHHble B rpagycax Llenbcus
OnwvHa X X OnvHa rubkoia Tpybbl, BKMOYaA KOHLEBbIE OUTHUHII
CocTosiHVe KoHUeBOro huTHHra NA X ObozHaqaeTca byksamyn OEF (opuriHanbHbI KOHLEBOW

chntvHr) nnn REF (3amMeHeHHbIA KOHLEBOW thUTUHT)

2 Mapkvpoeka Tpy6bl 1 KOHLEBOro hUTHHMa MOXeT BHOCMTBCA B MAcMopTHY Tabnuuky, 3aKpenneHHy Ha KOHLEBOM
huTUHre.

11.4.2.2 JIUHeHbIE OTMETKU AnWHbI, 06bluHO Kaxable 10 M, cneayeT HaHOCUTE Ha Tpyby 1 BblIOENATh
LBETHOW KOMbLIEBOM MOMOCO Ha HapyXHoi oBorouke Ans onpedeneHuns 4nvHel Tpybel. Heobxogmumo obe-
creynTb, YTobbl MapKUpoBKa yKasblBana HanpasneHue UsMepeHus AnvHbl.

11.4.2.3 [1ns pasHbIX YCNOBUIA MCMOMb30BaHUA pai3epa TaKkke YU ThIBAKOT criedyrolme pekomeHgauum:

a) crnegyeT HaHOCUTL OOHO3HAYHYO W NTOTUYHYH MapKUPOBKY ANA UOeHTUbUKauuM paitsepos unu pas-
MELLIEHWSA KpEMMeHWiA BCcrioMmoraTenbHoro obopyaoBaHus, HanpuMep XoMyTOB MOAYME NiaBydyecTy;

b) ecnv uenecoobpasHo, crneqyeT OTMETUTL TOUKY KacaHWs C MOPCKUM OHOM.

11.4.3 KoHueBble hUTUHTU

Kak npaeuno, nacnoptHaa Tabnuuka ¢ MapkupoBKol Tpybbl 3akpennaeTcs Ha KOHLEBOM (UTUHIE U
OTHOCUKTCH Kak K Tpybe, Tak u KoHUEBbIM huThHram. MNMosTomy oTAenbHasas MapKkupoeka Ans TpyObl 1 KOHLe-
BOro puTuHra obsiyHo He TpebyeTca. Ecriv MeeTcs BO3MOXHOCTb 3aMeHbl KOHUEBOro oMTHUHIa, TO criegyeT
NMPUHUMaTb BO BHUMaHWE MapKUpPOBKY KOHLeBOro hnTuHra, npueegeHHyo B Tabnuuye 29. Ocoboe BHUMaHKE
YOENSAT npegoTepalLeH1io NOBPEXOeHNA aHTUKOPPO3MOHHON 3aLlMTbl KOHUEBOro IUTUHIa naeHTudrkauu-
OHHOW MapKUPOBKOMA.

11.4.4 Cuctema coeguHeHUn
CucreMsl coeguHeHUsa rubkux TpybonpoBodoB cnedyeT MapkupoeaTh B cooteeTcTsun ¢ [OCT P 59305.

11.5 XpaHeHue

11.5.1 Obwue cBegeHnsd

11.5.1.1 Twubkne Tpybbl MOXXHO XpaHNTb HECKOMNMbKMMK criocobamu, 13 KOTopbix Hanbornee pacnpocTpa-
HeHbI KaTyLKW, KOHTEHEPbI 1 YNaKoBOYHbIE KIMETW UMW NogaoHbl. B yacTHOCTY, Npy MapKMpoBKE KaTyLUeK U
KOHTEMHEpPOB CrnefyeT yKasblBaTb U3roTOBUTEMS, CEPUIAHBIA HOMepP, AnameTp crnaHua 1 KaTyLwKW, LWUPUHY,
CYXYH Maccy 1 rpy3oBMecTMOCTb.

11.5.1.2 Tubkyto Tpyby XpaHAT B YCMNOBUSAX, KOTOPbIE HE BAWAIOT Ha ee aKCcnnyaTauuoHHbIE XapakTepu-
CTUKK. B yacTHOCTY, peKOMEeHAYETCA CreayoLee:;

a) nopgoepxusaTh TEMNEPATYPY XpaHeHns B Npedenax, 4onycTUMbIX AN KOHCTpyKuuu rubroin Tpybel 1
KOHLIEBbIX (PUTUHIOE;

b) 3aWwmnTUTE COBAMHEHUA KOHLEBbLIX (OUTMHIOB OT NOBpeXaeHUs obrnacTu yrroTHEHWS, pe3bbbl 1 Apyrx
30H, UYBCTBUTEMbLHbIX K MOBPEXKOEHWIO;

1) obecneunTb, YTOOLI KpenneHe KOHLEBOro huTUHra He Mormno ocnabeTts U NospeanTb Tpyoy,
2) obecneunTtb, 4TobbI KpernneHue KoHuesoro huTUHra He noepeauno Tpyby npu nepernbe cexkuuu,

npuneratolen K UTUHrY;

C) HakpbiBaTb MMbkyto TpyOy, UTo6LI NpedynpeavTe AECTPYKUUIO MaTepuanos, YyBCTBUTENbHbIX K BO3-
OeCTBUIO YNsTPadMoNeTOBOrO COMHEYHOro U3nyJYeHus;

d) npu ONUTENBbHOM XpPaHEeHUN HakpbIBaTb KOHUEBbIE cpeabl rmbkoi TpyObl;

€) ecnv nocne npoeegeHns UcnblTaHna nog JaeneHneM rubkas Tpyba xpaHuTca onuTensHoe Bpems, To
crieqyeT y4nTbIBaTb BOSMOXKHOE BO3AENCTBUE WUCMbITAaTENBHOroO donomaga Ha Martepuansl mbkoii Tpyosbl;

f) anuTensHoe xpaHeHne Tpybbl MOXET NPUBECTU K YCTOMUMBOW UCKPUBNEHHOCTU TpyObl M3-3a Nonumep-
HbIX CITOEB, YTO NoTpebyeT NPUHATUA COOTBETCTBYHOLLMX MEpP MPU NAaHUPOBaHNY MOHTaXHbIX paboT.
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11.5.1.3 HeoBxognmo cBecTU K MUHUMYMY NepemeLlleHmne nagenuii npu xpaHeHun. B npouecce xpaHe-
HUA MMbBKoii Tpybbl cnegyeT NpeaycMOTPETL BbINMOMHEHWE MOMHOW U TLWaTeNbHOW NporpaMmMbl KOHTPONSA. AKTbI
KOHTPOMS NpenocTaBnatoT 3aKas4uKy.

11.5.1.4 PeMoOHThI, NPoBOANMbIE B NpoLEcce XpaHeHWs, BhINOMHAKT Nnog cTauMoHapHbLIM UMW BpeMeH-
HbIM YKPbITUEM BMECTE C YCTPOWCTBAMW KOHTPOMNSA YCNOBUWIA OKpyKatLwel cpegbl, obblyHO obecrneunsaembix
npw narotosneHnn. PaboTel, NpoBogyMbie Ha MrowagKe XpaHeHus, crnegyeT CTPoro KOHTPOMUPOBaTL W Bbl-
MOMHATE Takum obpasom, YToObl HE NOBPEAUTL UK HE 3arPsA3HUTE PasMELLEHHYH Ha XpaHeHWe NPOOyKLU.
BakHo obecneunTb MPUEMKY 3aKasuMKOM MEeCcTa XpaHeHWs, KoTopoe cregyeT pacronarate Takum obpasom,
yTObbl HE JOMYCTUTL NOBPEXOEHUA TPy ObI.

11.5.2 KaTywku

11.5.2.1 KaTywku, Bpallarownecs BOKpYr ropu3oHTanbHoi ocn, Hanbonee LUMPOKO UCMONb3YHTCA Npu
XpaHeHuu rmbkon Tpybbl Gonbwoii anuHel. KaTtywku ¢ npueogom ot nebegkn MoryT TakKe UCMonb30BaThes
ONs nopgAep:KaHusa HaTsKeHWs TpyObl B Mpouecce YCTaHOBKW U u3BnedeHusa. Cnegyet obecneunsats, YTobbI
HaTspKeHWe, NpuknageiBaemoe K Tpybe B npouecce HamoTkK, BbINo JocTaTouHbIM ANA NPeaynpeKaeHns oc-
nabneHws Npu XpaHeHUW, UTO MOXKET MPUBECTN K MOBPEXOEHUIO B nMpolecce nocnegyowein pasmoTkun. Mpu
BbIbope KaTyLwKky Ans xpaHeHus rmbkoii Tpybbl BaxkHO obpalyaTte BHYMaHWe Ha criegytoLye napaMmeTphbl:

a) paguyc KaTyLwKn paseH unu npesbiwaet TpeboeaHus MBR gns xpaHeHus rnbkoin Tpybsl,

b) pasmep KaTyLKK COOTBETCTBYET ANUHE rMbKoi Tpybbl, BKNOYasa KoHUeBble chUTUMHIW 1 BComMoraTenb-
Hoe obopygoBaHue;

C) KOHCTPYKUWSA KaTYLKX paccyuTaHa Ha Maccy rmbkol Tpybbl U ee cogepKumoro;

d) ecnu kaTyLuKka npegHasHayeHa 45 UCMOoNb30BaHUA NPy MOPCKUX ornepauusax no yknagke, To KaTyLu-
Ka, ee KOHCTPYKLUWA U pacyeTHbIe XapaKTEPUCTVKN YUUTBIBAKOT Harpy3ku, BO3HUKAOLWME MPpY NepemMeLeHnsax
CyQHa W HaTskeHuu rmbkoro Tpybonposoga B npouecce MoHTaXa.

11.5.2.2 Heobxogumo obecreunBaTb, UTobbl NPU U3rOTOBMEHWU KaTyLLEK BCe NOBEPXHOCTU, KOHTaKTMpY-
toLne ¢ rmbkoin Tpy6oid, He MMENU OCTPLIX Kpaes, 3ayCeHUEB UMM HaapesoB, KoTopkle Mornn 6bl noBpeguTb
rmbkyto Tpyby. 3T0 TakkKe OTHOCUTCS K MEpPEropodkamM, KOTopble UCMONMb3YHTCA ANA pasgeneHus KaTywku Ha
OTAENbHLIE CEKUWN.

11.5.3 KoHTelHepbl

KoHTelHepbl nnn HapabaHbl, BpalaroLLmMecs BOKPYT BEPTUKaIbHOW OCY, 4acTo MCMONb3YHTCA ANns Xpa-
HeHWA rbKor Tpybel oueHb Bonbluoi AnnHbL. OBbIYHO KOHTEMHEepPb! UCNOMNb3YOTCA TOMNBKO AMA XpaHeHUs, U
OHU He crnocobHbl NogaepMBaTh Kakoe-nnbo sHauMuTenbHoe HaTaKeHue rmbkor Tpybbl. NoaTomy, Npn yknag-
Ke rubkon Tpybbl U3 KOHTEMHepa, Kak Npasuno, TpebyeTcs crucTeMa HaTAXKeHWUd. B apyrix oTHOLWEeHUsX pac-
YyeTHble NapameTpbl U TpeboBaHUsA K NPoOU3BOACTBY aHanoruHbl TpeboBaHUAM K KaTyLUKaM.

11.5.4 ¥YnakoBo4Hble KNeTU/nognaoHbl

YnakoBOYHbIE KNETU UM NMOAACHBI 06bIYHO UCMONb3YIOT ANS XpaHeHWUs NPAMbIX UIU CBEPHYTLIX MMOKMX
Tpy6 Hebonbloi AnuHbI. MNpU XpaHeHW B CBEPHYTOM COCTOSHUK BakHo cobrnogate kputepuih MBR ana
XpaHeHns. CrnegyeT NpoYHO 3akpennATb Mbkyto Tpyby B ynakoBOYHOW KNETU MNW Ha nogdoHe, YyTobel He Jo-
nycTUTb NoBpexaeHun n3-sa abpasmeHoro sosgencTsna. Heobxogumo obecrneuvsaTh, UTobbl YNaKoBOYHbIE
KNEeTW UK NOAA0HEI HE MENK OCTPbIX Kpaes, 3ayceHLUeB Uiy Hagpe30B, KoTopble Mornu 6bl noBpeauTh TPyOy.

12 Morpy3o4Ho-pasrpy3oyHbie pa6oTbl, TPAHCNOPTMPOBaHUe U yKNaaka

12.1 O6wume cBegeHUnA

B pasgene 12 npegcraBneHbl pyKOBOACTBA MU PEKOMEHOALMM MO MNOrpPy304YHO-Pasrpy3oyHeiM paboTam,
TpaHCcnopTUpPOBKe K yKnagke cuctem rubknx Tpy6. B 12.4 paccmarpuearotes obLme Bonpock! yKNagku, npu-
Mepbl NpoLeayp YKNagky U OKoHYaTemNbHbIV BBOA B 3KCMMyatayuio.

12.2 Morpy3o4Ho-pasrpy3ovHbie paboTbl

12.2.1 Obwue cBegeHnn

12.2.1.1 Ons npegynpexaeHusa NoBpexaeHUin npu norpysoyHo-pasrpy3odHbixX pabotax 1 TpaHcnopTu-
poBKe criegyeT NpUHUMaTb Mepbl NPeLoCTOPOKHOCTU, NepedyncnerHele B 12.2.1.2 — 12.2.1.4.

12.2.1.2 CnegyeT NpUHMMaTL Mepbl NPELOCTOPOXKHOCTY, HE Jonyckatwme nospexgeHmne rmbkmux Tpyd
npwv NPoTackMBaHWK Mo Moy, Ha OCTPbLIX Kpasix Morpys3odHo-pasrpy3odyHoro obopygoBaHus U Np BO3HUK-
HOBEHWM HEQOMYCTUMbIX HarpyKeHWin Ha KpydyeHne/usrmb B pesynsraTe HenpaBurbHbIX NMpouegyp npy nepe-
MeLEHNN C KaTyLUKW (UN KOHTEHepa) Ha KaTyLKy (UN1 KOHTEHep).
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12.2.1.3 CnegyeT Ha4eXHo 3akpennaTe rmbkyto Tpyby Ha yaep)KuBaroLLel ee KaTyLUKe, KOHTelHepe unu
ynakoBoyHoW kneTn. OB6bIYHO KOHUEBble IUTUHMN TPebyroT AOMOMHWTEMNBLHOMO KPEMMeHUs C MOMOLLBH TPO-
COB, KaHaTHbIX CTPOM, PEMHEN, PETYNMPYEMBIX PYYHbIX NebeqoK UM XOMYTOB, a TakkKe 3alWThl C MOMOLLbLI
MSArKOro ynakoBoYHOro Matepuana ans Toro, Ytobbl NpefoxpaHuTb CMekHble TpyOHble criov 1 He JOMyCTUTb
cronaaHre Unu nocnegyoLlee cMeLLeHe.

12.2.1.4 [ns norpyso4yHo-pasrpy3oyHbiX U nogbemHbiX pabot ons rubkmx tpyb Ha cylle u B Mope Uc-
Monb3yHTCH Creayowue BpeMeHHbIe U NMOCTOSIHHbIE YCTPOWCTBA:

- KpaHbl 1 A-oBpasHble pambl;

- KaTywku, bapabaHbl, KOHTENHEPLI U MOAAOHbI;

- MOOBbEMHBIE PaMbi U NMOTKOBbLIE OMOPbI;

- T'YCEHMWUYHbIE Hanpaensarowre/HaTSHKHbIe YCTPOWCTBa;

- BbITArMBaOLLNE FOMNMOBKH;

- nebenku;

- 4aTUMKL Harpysku;

- CTUHIepbl U orpaHu4uTeni naruba;

- IPYy30BbIE TPaBepchl;

- MOHTaKHO-TArOBbIE MEXaHW3Mbl U MPUHAANEKHOCTY;

- IPy30MNogbEeMHbIE KaHaTbl, CTPOMbI U CTAXKHbIE PEMHUY;

- 3axBathbl TUMNA «KUTANCKUA naneuy;

- ynpaensowme nuHnm;

- cKkobbl;

- LWKMBBI;

- KPHOKKW € KapabuHowm;

- NogbeMHbIe 0Byxu.

Bce BvAabl Norpy3oyHo-pasrpysoyHoro obopyaoBaHUs UCNONb3YHT B COOTBETCTBUN CO CReqyroLuMi pe-
KOMeHZauusaMy B AOMOMNHEHWE K anpobupoBaHHol npakTuke paboTel B MOPCKUX YCITOBUSX:

- oBopygogaHve MCMomnbs3yHT B COOTBETCTEUU C MpasunamMn 1 HopMamMy COOTBETCTBYHLMX MeXOyHa-
POAHBLIX U HAaLMOHAamNbHbBIX CTaH4apPTOB.

MpumedvaHune — MoryT npyMeHATbCA cepTUMKaLOoHHble TpeboBaHus;

- 3aWMLLAK0T OT NOBPEXAEHMA W Nnopyy B Hepabodem CoCcToaHNY;

- KOHTPOMUPYHOT Ha Hanuuye NPU3HaKoB NMOBPEKOEHUS U NMOPUK Nepes HayanomMm UCMonb30BaHUS;

- NPy NNaHWpOBaHNKW MPUMEHEHUA B MOPCKUX YCMOBUAX PacCYMTbIBaKOT W NpedycMmaTpusatoT Ang guHa-
MWUYECKMX YCIMOBUWIA UCTMOMNMb30BaHWUA.

12.2.2 HatsxHble ycTponcTBa u obopynoBaHue OnNA yKNagky cTanbHbIX TpyO

12.2.2.1 Ecnn gna yctaHoBkK rubkux Tpy6b ucnonkaytoT obopygosaHue Ons YKNagkyu cranbHbiX TPy
unu apyron Tun obopygoBaHvAa, KOTopoe He npedHasHadeHo ana paboTel ¢ rubkumy Tpybamu, To cnegyeT go-
KyMeHTarnbHO 0thopMUTE OETanbHbIE PacyeThl TOro, YTO CMUHANLME Harpysku Ha Tpyby He NpeBbIWatoT Npo-
eKkTHele TpebosaHua MOCT P 59309 n MOCT P 59306. CnegyeT Takke rnokasaTk, UTO CKUMAOLWEe Harpy3aKku
YCTPOWCTBa HATKEHUSA SOCTATOUYHbI 4715 CONPOTHBIEHUA HaTSKeHUHO B Tpybe.

12.2.2.2 Kak npasuro, pacyeTbl BepudununpyroT UCNbITaHUAMW KOHKpeTHoro obopynoeaHna unu 6aLw-
Maka 1 KOHUrypauumu Harpy>KeHUsi, KOTopoe COOTBETCTBYHOLWMM 06pasomM MogenvpyeT hakTMUecKu ucrornb-
syemoe obopypoBaHue, a Takke BepuULUPYHT CO3gaHe COOTBETCTBYHLMUX Harpy3oK Npy yCTaHOBKE WU
MOATBEPKOAT 3TO HaANeKaLlUM UCTIbITAaHUEM WM UCMONb3oBaHMeM obopyaoBaHus.

12.2.3 Katywkn, 6apabaHbl, KOHTEMHePbl U NOOAAOHbI

YoepvBatowve 1 NnpueodHble pambl, Halimaky, NoTKoBble onopbl U 606MHbI, BXogsALME B COCTaB KOM-
MOHOBKMW, Cre4yeT NpPoeKTUpPoBaTh U cepTUdULMPOBaTE 419 MOPCKUX AUHAMUYECKMX YCNOBUIA NMPUMEHEHUS,
BKMHOYas MOSBEM Kak OTOENbHO, Tak M BCEW KOMMOHOBKK, ecrnn Heobxogumo. B coOTBETCTBYHOWMX Criydasnx
HeobXoQMMO OLEHVBATE BO3MOXKHOCTL MOBPEXKAEHMSA UNKU cMATUS TPYD Ha KaTywkax u 6apabaHax us-3a npe-
BbILLEHMA Macchl Bbilenexawumx crnoes. Npu Mcnonb3oBaHUK B Mpolecce yknagkyi katywek u 6apabaHos
npuBOAHbIE YCTPOWCTBA CregyeT ocHawaTk:

- MONMHOCTBIO YNPABMAEMbIM TOPMOXKEHWEM;

- PYYHbBIM yrnpaeneHueM aBTOMaTUYECKNX YCTPONCTE HaTsKeHUS;

- YCTPOVICTBOM KOHTpONs 06paTHOro HaTsKeHUs, HanpUMep 4118 NOBTOPHOMO HaMaTbiBaHWA.

12.2.4 CtuHrepbl. MNoBOpPOTHLIE U CTauMOHapHbIe

12.2.4.1 CTauMoHapHble UMW MOBOPOTHbLIE OrpaHuduTen usrMba (TakMe, Kak apkm U CTUHrepbl), UC-
nonb3yemble Kak CpedcTBa YCTAaHOBKM W MaHUMyrvpoBaHWs, MPOEKTMPYT ¢ cobniogeHneMm pekoMeHgauuii
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N3roToBUTENS rMBKNX TPYD 1 B COOTBETCTBUM C MPYME HUMBIMUW MEXKAYHAP OAHBIMI UMW HAUWUOHanNbHBIMIU CTaHaap-
Tamn. Bece 310 obopynosaHve cnegyet nogaepkveath B pabouem coctosHUKU. He gonyckaeTcs Hanuume ocTpbix
KPOMOK, KOppo3un nnn abpasnBHOro rnoBpexaeHus MoBEPXHOCTEN, UMELMX KOHTaKT ¢ rubkoi Tpyboi. B Heko-
TOPLIX Cry4aax MOXKET UCTIONb30BaTbCA CMaduBaHe CTUHrepa 418 YMEHbLUEHUS TPEHUA C MOBEPXHOCTLIO TPYObI.
12.2.4.2 Ecnu UCNonb3yTCH Takue napameTpbl HaTsKeHUsa U YCTaHOBKM, NMPpU KOTOPbLIX 3arpy3odyHble
MOCTKW MOTYT MOBPEAUTb KaKyto-Nibo KOHCTPYKUMOHHYIO UMM KOMMOHEHTHYHO AeTanb rmbkoi TpyObl, BMECTO
CTWHrepa crnegyeT UCMonb30BaTk porvky 6onbluoro guaMmeTpa Unu KoHserep, Brok unu gpyroe aHanornyHoe
obopynosaHue. B kauecTBe ansTepHaTVBLI AOMYCKAETCH MCMOMNb30BaTh BEPTUKATBHYIO CUCTEMY yKnagku. Mc-
norb3oBaHue CTVHIEPOB, COCTOSALWMX 13 Habopa HebonbLUKMX PONUKOB, 0BLIYHO HE JOMNYCKAaETCH.

12.2.5 3axBaThbl TUNA «KUTAWUCKUI Nanewuy»

Mpu Mcrionb3oBaHWK 3aXBaTOB TUMA «KUTaWCKKUIA naneu» nx nogbuparoT ¢ yueToMm matepuana rmbkux Tpyo,
npegeapuTensHo nonyune ogobpeHne BblbpaHHOM KOHCTPYKUUM OT U3roToBuTens ribkoii Tpy6el. MNpwn ncnoneso-
BaHUW ONs yknagku mbkmnx Tpyd cnegyet obecneunTs, UTobbl 3axBaThl TUNA «KUTaANCKUIA naney» obnaganu Heob-
XOAMMOWM CTEMEHLH MalVMHHON 06paboTk MOBEPXHOCTU ANA NPEQYNPEXAEHUS MOBPEXKAEHWUSA MOKPLITUS TPYObI.

12.3 TpaHcnopTupoBaHue

12.3.1 OOwWwMe nonoxeHns

B 72.3 paccmatpusatotcs Nnobble nepemeLyeHrs YacTUYHO UMW MOMHOCTLIO U3rOTOBMNEHHOo NpoayKTa,
KOTOpble He ABMATCA YacThbio NpoLeaypbl U3roToeneHWA. TpaHCnopTHbIE YCTpoicTsa BbibupatoT TakumM obpa-
30M, YTOBbl MVHUMU3NPOBATL MOrPY304YHO-Pa3rpy3oyUHble paboTkl U BO3MOXHOCTL noBpexaeHus. Mpu Heob-
XOAVMOCTU UCMONb30BaHWA cregyeT npeaycMoTpeTb, UTobbl KpaHoBoe obopydoBaHWe NPOLLUMo MOMnHY npo-
Luedypy cepTrdmKaLuy 1 MMeNno HOMUHamNbHbIE XapakTepUCTUKY, COOTBETCTBYOLWME TpeboBaHaAM nogbema.

12.3.1.1 [Jo TpaHCNOpTUPOBKWM W3rOTOBUTEMH W 3aKasunKky criegyeT corfacoBaTth Mexgy coboii
npoueaypbl NpoBepku AeCTBUTENbHOCTU paspelleHra Ha TpaHcnopTuposky. Ecnu TpaHcnopTupoBska ocy-
LecTBMNAETCH Mo MeX4yHapogHoOMy MapLUpyTy, Heo6Xxogrmo paccMOoTpeTb BCe npasuna U HopMbl, 4eicTByo-
LWiMe B cTpaHax No MapLipyTy cregoBaHus.

12.3.2 MNorpys3ka

12.3.2.1 lNorpyska pacnpocTpaHaeTcs Ha nepurod oT MOMeHTa HenocpeacTBeHHO Nepes nogbemMomM Unm
nepemeLleHvem rubkux Tpyb Ha BopT cygHa 1 4o MOMeHTa HemnocpeaCTBEHHO Nocne oTxoda cygHa oT npu-
yana. [lo u nocne norpysku Bce rubkve Tpybbl cnegyeT nogsepratb BU3yanbHOMY KOHTPOrMo. Takol KOHTPOrb
NPOBOAAT U3rOTOBUTENb, 3aKa3uuK W NpeacTaBUTeNn TPaHCNOPTHOW KOMMaHWK UMW KOMMaHUW, ocyLLecTBNSA-
HoLLer yknagky, npu ux npuenedeHnn. Heobxogumo, utobbl KOHTpONb BbIN MOMHOCTEI0 OdOPMITEH OOKYMEH-
TarnbHO W1 NO4MNUCaH BbilLenepeyrcrieHHbIMY CTOPOHaMMU.

12.3.2.2 Bce rubkue Tpybbl crnefyeT ynakoBbiBaTb W rPy3anTb B COOTBETCTBUM ¢ TpeboBaHuaMMW
FOCT P 59309 u MOCT P 59306 n, ecnn Heobxogumo, obecrnednBaTh UX 3alMTY B ganbHehwem npu pabote
Ha nany6e. B npouecce oTrpy3kv 3Ty 3awWuTy 1 yNakoBKy HeobXogumo coxXpaHATb. TpaHCMNOPTHOMY CydHY He
criegyeT nokvgaTe nNpyvyan 4o Tex Mnop, Nnoka 3akasdvk He MoAroTOBWUT MPWEMOYHbIA cepTUdUKAT OTIPY3KK,
€CI MHOe He OroBOPEHO U3rOTOBUTENEeM W 3aKa3uMKOM.

12.3.3 Mopckoe packpenneHue

Mopckoe packpenneHvie NpPoekTUPYOT ANA KOHeYHOW TpaHCMopTVPYeMOW Macchl B AVHAMUYECKNX YC-
MNOBUAX, COOTBETCTBYIOLWMX TPaHCMOPTHOMY CYAHY M HaBurayuoHHomy nyTv. [Jo oTuanuBaHua BCce MoOpcKue
KpenreHus rMorHocTbio cepTUhULMPYIOT Ha COOTBETCTBUE HaanexaluMm HopMam npoekTuposaHusa. Bee kox-
CTPYKUUK crieqyeT YTBepOuTb Y 3aKasuuka 40 MOrpysKu.

12.3.4 HamoTaHHas rubkas Tpyba

12.3.4.1 HamoTaHHas rubkasa Tpyba B 9TOM KOHTEKCTE OTHOCUTCA K Tpybam, KoTopble pasmellatoTcs B
Katywkax, 6apabaHax unu B KoHTelHepax. MMbkue Tpybbl crnegyeT pasmellaTtb B KaTylKe Takum obpasom,
YTOBbI KOHUEBbIE (PUTUHMM UNK gpyrve NpUHaSNEeXHOCT He nogseprany rvbkyto TpyBy HegonycTMmMomMy fo-
KanbHOMY HarpykeHuto. HensonvposaHHble KOHLEeBble PUTUHIU UMK OpYyrie NpUHaAneXXHoCTW He gonyckaeT-
CH pacnonaraTh Ha HesaluLeHHol Tpybe.

12.3.4.2 B npouecce nogbemMa BaXXHO KOHTPONMUpPOBaTb W pPerucTpupoBaTb Maccy C WUCMOoMb3oBaHuem
OaTuMKOB Harpysku. KaTyLuky crnegyeT 3akpenuTe Ha NPUBO4HON WY ONOPHOW pamMe, UToBbl He JoMyCTUTL ee
BpallleHns 4o Ha4Yana nogeema. Ecnv npymeHuMo, Ha KaTylike criegyeT ykasbiBaTb, UTo Tpyba sanonHeHa
XKWUOKOCTBIO, @ Takke BMMAHWE MacChl JKUAOKOCTY Ha obLuyo Maccy.

12.3.5 CoOyxTtoBaHHafa rnbkas Tpyba

CByxToBaHHas rmbkasa Tpyba oTHocUTCA K TpyBam, oTrpyKaembiM 1 3akpennsemMbiM Ha nanybe B ByxTax
(B ynakoske unu 6es Hee). TMBkue Tpy6bl cnegyet HamaTbiBaTh B ByxThl Takm obpaszom, yTobbl yaaneHwe ynako-

110

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 114 /174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

BOYHbIX JIEHT HE MPMBOAWUIIO K MX HEKOHTpONMpyeMomy ocBoboxkgeHuto. [lo Hayana TpaHcnopTUPoBaHNA Heobxo-
OVMO BbINONHUTL HAOEXHOE MopcKoe packpenneHue ByxT nbkux Tpyb Ha nanybe cygHa. PacrnonoxeHue rpysa Ha
nany6e gormkHo obecneunBate MUHUMM3ALUIO BOSHUKHOBEHWNSA OMacHbIX CUTYaLUuii Mpu NeperpysKke.

12.3.6 HeHamoTaHHasi rnbOkas TpyOa

12.3.6.1 HeHamoTaHHY Ha kaTywky rubkyro Tpyby sakpennsioT Ha nanybe 1 obecneunBaroT Haanexa-
LY 3aLUTY OT MEXaHWUYECKMX MOBPEKDEHWNA.

12.3.6.2 Tnbkure Tpybbl pacnonaratoT Ha nanybe B npegenax goctyna 4nga nanybHoro cygoeoro kpaHa
unu nogbemHoro obopygosaHus, YTobbl B MpoLiecce YCTaHOBKM MUHMMW3MPOBATL WX NepeTackMBaHue rno na-
ny6e unn yepes obbvekTol. [Jo oTyanueaHusa rmMbkue Tpybbl criegyeT Hagnexawmum obpasom sakpennaTe 4N
MOPCKOW TPaHCMOPTUPOBKN 1 oBecneunBaTe UX HAAEKHYIO 3aLLUTY OT MOBPEXL EHW NPU BbIMNONMHEHWUN 0DbIY-
Holi paboTbl Ha nanybe.

12.4 Yknagka

12.4.1 AHanus npouecca yknagkuv

12.4.1.1 MNpu aHanuse npouecca yKNnagky crnegyet yuMTbiBaTe NnaH eACTBUA NPY BOSHUKHOBEHUN pas-
NUYHBIX cUTyauunin. JuHamuyeckuii aHanns npouecca yCcTaHOBKU UCMOMb3yoT ANA onpegeneHna Makcumanb-
HOro COCTOSIHUSA MOPS U Mpodunsa TeyeHus, npyemnemMelx 4na pabot Ha nanybe u BbinonHeHWs paboTt no
yCTaHoOBKe AMA KOHKPETHOro cygHa. Harpysku crnegyeT npvH1UMaTh 48 YCTaHOBMNEeHHOro MakcyvMarnbHOro co-
CTOSIHMSA MOPS B TeUYeHue nrnaHupyembix pabort.

12.4.1.2 Npu ncnone3oBaHUK YCTPOWCTB HaTAKEHWA criegyeT NpoBepaTh Cryvyan HarpyXeHus npu ycta-
HOBKe, YToBbl MUHMMAalbHbIE U MaKCMMarbHble HarpysKu YCTPOWCTBA HATSKEHWS He Hapylianu KpuTepuu
npoekTrpoeaHus TpyObl. Heobxogumo nposBeprTb MakcHManbHY Harpysky (C HarpysKon HaTsKeHus npu
nogeecke Tpybbl) HA BO3MOXHOCTbE CMATUSA TpyObl, Npu aTom crniegyeT obecneunsaTe, YTOOblI MUHUMAaTbHASA
Harpyska ycTpoWcTBa HaTshkeHus F ... Heobxoaumas Ansa yaepkaHus TpyObl 1 onpeaensemas rno ypasHeHuto
(9), 6bina Gonble yeunusa, HeobxoguMoro Ans npegynpeXneHns NpocKanb3biBaHua TpyObl.
(9)

Fonin = maximUm(M,Yﬂx_],

Hy o M2

A€ Ypax — MaKcuMarnbHoe HaTskeHwe B Tpyoe;
1y — KO3PPULMEHT TPEHUS MeXAY Hapy»kHOW obonoykoi Tpy6kl 1 Gallmakami YCTPOMCTBA HaTKEHNS;
Hy — KO3 DULNEHT TPEHUS MEXAY HapykHOW oBonoukol Tpy6Gbl U HKENEeXaLLM apMUPYIOLLMM CIIOEM.

12.4.2 MOHUTOPUHT

CnenyeT npoBogWTh NMOCTOAHHBIA MOHWTORPWHI NoABodHbIX paboT ¢ ucrnonb3oBaHeM Kamep, YCcTaHoB-
NeHHbIX Ha BogonasHom obopygoeaHun uunu ROV, Kak cornmacoBaHo KMMEHTOM W MOogpag4YMKOM, BbIMOMNHS-
FOLMM yCcTaHoBKY. B perucTprpyemMbix maTtepuanax cregyeT naeHTMnyunposaTh BCe BUAVMbIE MapKUPOBKH,
MOATBEPOUTE CXEMbI MPOKMaOKU U KoHUrypaumm, a Takke cocTosiHne BonToBbIX hnaHues, coeauHUTENENA,
orpaHuuuMTenei narnba, anemMeHToB XXeCcTKOCTU Ha 13rub u mogynen nnasydyect. Bce peructpypyemMsie maTe-
puarbl COXpaHsHT B BUAE KypHana U 04HO3HaYHO MapKUpYHT ONSA XpaHEHUS U Noucka.

12.4.3 YknagKka HamoTaHHbIX rMb6Kux Tpyo

Tam, rge 3To BO3MOXKHO, pasMaTbiBaeMble KaTyLKW pacnonararoT Ha OgHOW WHMKM co cTuHrepamu. Cne-
ayeT obecneymBaTh, UTobbI MCNONB30OBaAHWE POMWKOB, OQHOTOYEYHO OCHACTKM UMW LLKUBOB He co3aaBaro He-
OOMYCTMMbIE Harpy3ku Ha KOHCTpyKUWo rnbkoin Tpybel. [onyckaeTcs Mcnonb3oBaTh YCTPOWCTBA OTKITOHEHUSA
Tpybbl, kKoTOpble obecneunearoT cooTeeTcTBUE KpuTepuam MBR. CneoyeT MUHUMWU3NMPOBATL OOHOTOUEUHbIE
KOHTaKTbI U BBIMONHATE AETalNbHbBIE PacyeThl ANA NOATBEPKOEHUSA TOro, YTO HU B OOHOI U3 TOUEK KOHTaKTa He
BO3HWKAOT HEOOMYCTUMBIE HarpysKu.

12.4.4 Yknagka rubkux Tpy6, HamoTaHHbIX Ha 6apabaH

PekoMeHaauuu, npueeneHHble B 12.4.3, Takke nNpUMeHUMbl AN yknagku rubkux Tpy6 ¢ bapabaHos.

12.4.5 Yknagka cOyxToBaHHbIX rMbkux tTpy6

[o Havana passepTbiBaHWA BUTKOB 32 DOPT KpeneKHble NEHTl 3aMeHSAT BPEMEHHOW OCHACTKOW 4ns
pasBepTbIBaHUSA, ECIU KPENEKHbIE NEHTbI He MoryT BbITh MCMONB30BaHbI NPKU YCTaHOBKE. Tam, rae BOSMOXKHO,
criegyeT pasmMecTUTb CBepHyTyr rubkyto Tpyby Ha Bpawarweica nnatdopmMe, a crnyckarwllee YCTPONCTEO
obopynoBaTb COOTBETCTBYHOLWMM BepTnoroM. CriegyeT MeaneHHo nogHMmats TpyOy KpaHoOM B BEpPTUKanbHoe
ronoeHwve, nossonssa eli ceobogHo passopaunBaTecs Ha BepTnore. Bogonasam He crniegyeT WCMonb3oBaTh
OCTPble MHCTPYMEHTbI AN YOaNeHUs BPEMEHHON OCHACTKM.
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12.4.6 Yknagka HeHaMoOTaHHbIX TMOKUX Tpy6

HeceepHyTtble Mbkue Tpybbl cnyckaroT 3a 6opT ¢ MOMOLLLI KpaHa, UCMoMb3ys MHOMOTOUYEYHbINA Nogb-
eMHWK. [pu ncnonb3oBaHNK 3arpy304HbIX MOCTKOB UK nebefok cnegyeTt yaenaTs BHUMaHue ToMy, 4Tobbl He
nospeguTb rmbkyto Tpyby MNN KoHUEeBble UTKHIU. Tpyba MOXKeT BbiThb TakkKe paseepHyTa npAamo Ha nanybe
W nogHATa 3a oguH KoHel, B nmrobom criyyae BaxkHo obecneumBaTtsb, YTo6Obl MpW BbIMOMHEHWUW YCTAHOBOYHbIX
npouenyp He Hapywanuce kputepuu MBR.

12.4.7 Pa3BepTbiBaHNe 1 noAcoefuHeHue

12.4.7.1 Harpysku n gecdopmauyum B npoLecce passepTbiBaHUA SOMKHEI HAXOAUTLCS B npegenax go-
NyCTUMbIX OrpaHudeHuii. B npouecce ycTaHOBKM CreqyeT KOHTPONUpoBaTh 3HadueHns paguyca uaruba unm uc-
nonb3oBaTe METOA W NapameTpbl yknagku, obecneynsarowme cobnogeHue kputepues MBR, Hanpumep, ny-
TEM MOHUTOPUWHIa TOYKU KacaHUsl ¢ MOPCKUM AHOM ¢ nomoLlybio ROV 1 ncnonb3oBaHUa Maska-oTBeTYMKa 4NA
nogAaepaHus MYMHUManbHOro paccTosHUA YKIMadky oT cydHa, uto obecneumeaeT KOHUrypauuto, Kotopas He
HapywaeT kpuTepuin MBR. K mbkum TpyBam He gonyckaeTcs npuknagsbieate U3bbiTOUHOE pacTaKeHue B npo-
Lecce paseepTbiBaHUA Yepes cTanbHy Tpyby unu J-obpasHyto TpyOy, yunTeiBas nNpu 3TOM MakcuMarbHYH
cuny TpeHUs oT npoTackueaHus. B npouecce aTvx onepauuii TpebyeTca obpaTHoe HaTsKeHne.

12.4.7.2 CriegyeT opraH13oBaTh NocrneqoeartenbHOoCTh onepauuii nogcoeauHeHnsa Takim obpasom, uto-
661 06ecneynTs MYMHUMarbHYH NOTEPH MHIMBKpYoLero dorntounaa nocne CHATUA rMyxux donaHues, ecrnv cpasy
rocrne CoeguHEHWs He BLIMOMHAETCH 3anonHeHve uHrMbuposaHHol Bogdoi. Kak npaeuno, He gonyckaetcs
npoknageisate rMbkue Tpybbl BOKPYTr NPEnsaTCTBUA, KOTOPbIE OrPaHUYMBAIOT ECTECTBEHHOE MepeMeELLEHUE.
Tem He MeHee 3TO MOXeT BbiTb NPUMEHUMO, ecriv npouenypsl, obopygosaHne u mmbkas Tpyba npegHasHa-
YyeHbl AN 3TOro MCMNonb3oBaHusA. Mcnonb3oBaHne 3aWUTHBIX MOKPLITWIA OT pasMblBa CrnegyeT paccMmaTpueatb
Kak npennoJTUTenNsHOE Mo CpaBHEH W ¢ USUYECKMM OrpaHUYeHeM, ecrni pasMbiB NPeLCcTaBnsaeT npobnemy.

12.4.7.3 PekomeHgyeTcs, YToObl BbIKMAHbIE NTUHUN COEOUHSANMCE C UX TEPMUHATBHBIMU TOYKaMK (YCTbe
CKB&)XWHBI, MaHudonba) nog npsaMbIMKA Yriamy OTHOCUTENbHO OCHOBHOMO HamnpaeneHwus yknagku. 9To no-
3BONSAET KOMMEHCHPOBaTh M3OLITOYHYH ANMWHY W pacluupeHus Tpybonpoeoda KOHLEBOW MeTMei B TOYKE CO-
efuHeHns. Takas KoHUeBas NeTns MOXeT Takke 1UCMonb30BaTeCs NPY HEAOOUEHKE ANUHBI BbIKUGHOM MVHWN.

12.4.8 Mpoknagka TpaHwewn U 3arnyoneHne

Ecnu npu ycTaHoBKE B YCNOBUSX MATKOrO MOPCKOro AHa npegnonaraeTtcs 3arnybnenue mbkoi Tpy6bbl,
To HeoBXxoauMo NpegycCMOTPETb UCMONb30BaHWE YCTPOWCTBA TPacCcupoBKKu Tpyb Ansa obreryeHus NoaTBepK-
OeHVs Tpacckl Ha KOHEYHyo AaTy yknagku. Ecnv Tpyba pasMellaeTcs B TpaHWwee ¢ TBeEpAbiM MOPCKUM SHOM
WNu NpOXoguT B TpaHLLEe Hag BanyHOM, TO NPenycMaTpuBaroT yKNaaKy necyaHon NogyLwKy Uy Ucrnonb3osa-
HUe aHanorMyHoro MeTona AN yaepkaHus rubkoi Tpybbl Hag OCTPbIMY KpasMu UK yrinamu B cnydae, ecnu
BO3MOXXHO HapylweHne kputepus MBR nnu nospexgeHne HapyKHOW oBornouku.

12.4.9 CygHo n obopygosaHue

12.4.9.1 Heobxognmo obecneunsats, YTobbl cygHo 1 obopygoeaHue Bbinn B XopoleM U UcrpaBHOM
COCTOSIHUM U MPOLUNW NMPOBEPKY 40 Hadyana vcnonb3oBaHusa cygHa. CnegyeT oTkanubposaTtb BCE WM3MEpU-
TenbHoe obopynosBaHue, B ocobeHHOCTH ONA U3MEPEHUs Harpysku. [na Bcero nogbemHoro obopygoBanua
crnenyeT UMeTb Haanexallyr cepTuduKkauuo.

12.4.9.2 Heobxognmo npegycmMoTpeTb, UTobbl Npouenypbl MOHTaXKa U ynpasnswowme cuctemel obecne-
yMBanu KOHTPOIb HaTsKeHnsA TpyObl, ecnu HaTskeHUe TPyObl pacnpedeneHo Mexay YCTPocTBaMyU HaTsKe-
HUA, NPWBOSHBIMM MeXaHn3MamMu KkaTywku u 6apabaHa.

12.4.9.3 Kak npaBurno, B cy4oBOW KOMMNIMEKS crieqyeT BKMoyaTh cnegytolee obopygosaHue 4NA MOHU-
TopuHra rubkoii TpyObl B npouecce YCTaHOBKU:

- ROV ans koHTpona KoHpUrypauum,

- obopygoBaHve, 3MEPSIOLLEE HATKEHWUE, AMNS MaKCUMaribHOTO BEPXHENO HaTsKeHWs;

- obopygoeaHve, N3MepsArLLEe Yron BbiXxoda;

- USMEepUTENb CKVMAaKLLEN Harpysky G5 ryCEHWYHOMO YCTPOWCTBa HaTSKEHUS.

12.4.10 MNpouenypbl YKNagku

12.4.10.1 O6wue ceegeHua

Mpouedypa yknagkuy, ncronb3yemMas gnga kaxkgon rubkoi Tpybbl, 3aBUCKUT OT KOHUIypaunu cucTeMbl
1 ocobeHHoOCTEl CUCTEMHBIX KOMMOHEHTOB. [OpPU3OHTanNbHas yKnagka ¢ UCMofb30BaHUEM CTUHIEPOB CXeMa-
TWYHO nokasaHa Ha pucyHke 29. [lonyckaeTca Takke WUCnonb3oBaTh BEPTUKANbHYH YCTaHOBKY, CXeMaThU4Ho
MoKasaHHyr Ha pucyHke 30.
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a) Huakoe nataxenune? (y < 20 kH)

W
-

6 2

b) Beicokoe HaTskenmel (v > 20 kH)
1 —rnbkana Tpyba; 2 — MOHTaKHaA KaTyllka, 3 — CcTuHrep; 4 — MoHTaxHoe cynHo, & — MWL, 6 — ycTponcTBa HaTAMEHWNA

4 [NA cUcTem HU3KOTo HaTAKEHUA NPOTUBOHaTAKEHWE obecneunBaeTca C NOMOLEBH YCTAHOBOYHOIO 6apa6aHa unu nebegxu.
b,D,J'IFl CWUCTeM BbICOKOTO HaTAXeHA nogaepxmneaeTcA cnabuHa prﬁbl 3a YCTPOIFICTBaMM HaTAXeHWA.

PucyHok 29 — Cxema ropn3oHTanbHoW yknagku

12.4.10.1.2 Tnbkne Tpybbl MOryT yCTaHaBNMBATLCA 3aMofHEHHbIMK, cBOBOOHO 3anonHAeMbIMA UK My-
cTbiMK. VaroToBUTENO U NOSPAZYUKY, BbINMOMHAOLWEMY YCTaHOBKY, CredyeT onpegennTb YCNoBUSA YCTaHOBKM.
[na HekoTopbix Tpy6 MoxKeT noTpeboBaTbca yCcTaHOBKA C 3anofHEHWEM Un cBoBoOHbIM 3anonHeHWeM NS
npeaynpexgeHns cMATua Tpybel unu obecneyeHns ycTonunMBoCcTU ycTaHaenusaemoro Tpybonpoeoga. B atom
crnydae HeobXxoguMO COrMacoBaTh C M3rOTOBUTENEM MPUrOOHOCTE MaTepuana kapkaca (Ans KOHCTPYKUWKA ¢
HernagkvuM NpPOoXogHbBIM KaHarom).

12.4.10.1.3 lNpw BiBope cTpaTeriu ycTaHoBKM Heobxogumo paccMaTpuBaTtk BOMPOCHl, KOTOpbIE MOTryT
MOBNUATL Ha MPOrpamMmy, U PUCKK, BKIOYasA cnegyoLme;

- MpenBapuUTEnbHYH YCTAHOBKY pali3epoB 40 NMOABELLUBaHWS,;

- KOMWYecTBO W pasMep yCcTaHaenuBaeMoro BCcrioMoraternbHoro obopyaoBaHus, BKIoYas Mogynu nna-
BYYECTH;

- TWUMbl OCHOBaHWSA, ECM MMEKTCH, U CUCTEMbI SKOPHOMO KPenneHns (rpaBuTauuoHHasn, ceaHas unu
BaKyymHas);

- HaTshkeHue B TpyBonposoae;

- CUCTEMbI COEOVHEHUS, TAKNE Kak COeauHeHUs parisep/BbikugHol Tpybonpoeog;

- MakcuMarbHble YCNOBUS OKPYKaroLWwen cpefbl (OKHO YCTaHOBKW);

- COMPSKEHUS C YCTaHOBKOW OPYTUX CUCTEM, TaKMX KaK SKOPHbIE OTTHKKM;
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N AR\

1 — MOHTaxHaaA MadTa; 2— ryceHn4Hele YCTPOWCTBa HaTAXeHWA, 3 — rubkan Tpyba; 4 — cyfoeas waxra
3 Mogynw nnaey4ecTu, aHogbl U T. M. ycTaHaBNVMBaKTCA B 3TOM MecTe.
PucyHok 30 — Cxema BepTHKanbHOW yKnagkm

- BbiNonHeHue paboT ¢ noMoLLbo Uy 6e3 NoMoLLY BOZOMa30E;

- TpeboBaHUs yCTaHOBOYHOIO CydHa, BKMKOYas KOMWYECTBO, pasMep W pacxogpl Mobunusauum unu ge-
mobunuaayuu,

- TpeboBaHuA K NpoKnagke TpaHwen Unu sawuTe;

- YCTaHOBKY CBA30K TPy©O WMNK MHOMOKOMOHHBIX TPYBONpoBOAOsE;

- nogsogHble paboThl B 3aBUCMMOCTY OT HagsodHbIX paborT;

- UAeHTUdUKaLM KOMMOHEHTOB Un obopygoBaHWs, BbIMOMHAEMYH Ha Cylle, AN MUHUMU3aLUM Mop-
CKW1X ornepauun,

- onepauun ¢ ROV,

- pvemMneMsle SOMYCKU YCTaHOBKU.

12.4.10.2 BoikmaHble Tpybonpoeoas!

Ha pucyHke 37 nokasaHa Tunosad npoueaypa ycTaHoBkM rnbkoro eelikngHoro Tpybonposoga. BelkngHon
TpybonpoBog cConpsraeTcsi Co CBaeil UK rpy3om Ans ctabunusauum oTTskek BBnnay oT HadyanbHOro OCHOBaHKA
BblkvaHoro Tpybonpoeoga v yknagbisaeTca Ha MOPCKOM AHE B HanpasfeHWW KOHEYHOro OCHOBaHWA BbIKWAHOTO
Tpybonpoeoga. MNocnegHss yacTb BbiKMAHOMO TPybonpoBoda yknagbiBaeTca B onpedeneHHon dopme ¢ npu-
MycKoMm ro gnvHe. HagysHble Bnoky nnaeBy4ecT 3aTeM MOryT KpenuTbed K KoHLam BbikugHoro TpyGonposoga,
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KoTOpble nocne noararuearTcs nebenkol K 0CHOBaHUAM BbiKMgHOro Tpybonposoga Ansa coeguHerus. PUcyHoK
32 unnCTpUpYyeT NPMMep YCTaHOBKM rMbKkoro BeikMaHoro Tpybonposoga Yepes J-obpasHyro Tpyby. MNpu BTArK-
BaHWW yepes J-obpasHyto TpyOy MOKeT npegsapuTenbHO YCTaHaBMUBATLCA YNNOTHUTENbHAA Npobka ons rep-
MeTusayum J-obpasHol Tpy bkl Y HKHero pacTtpyba ons npegynpexaeHns notepu MHMBUTOPOB KOPPO3nK.

3 3

\ . I

a) BeptukanbHas npoekyms b) Brarveatowmia Tpoc

ﬁlx__l
5
4 g\ 4
, u /E[
c) MopmaoHTanbHan npoekyMs d) NopusoHTanbHaA NpoekyMsA nocne ycTaHoBKu

1 — BrarMBaroWmiA Tpoc, 2 — rmbkas Tpyba; 3 — MWL ; 4 — ocHoBaHWe BeIKMOHOMO Tpybonpoeoga; § — yroxeHHaA Tpyba

3 Yknagka nepeBoro donaHua Ha MopcKoe OHO.

PucyHok 31 — Tunoeas npoyegypa ycTaHOBKW BbIKMAHoro Tpybonposoga

1
‘ﬁ

3

=
a) YcTaHoBOYHOE CyOgHO, NepemMellaemoe b) MNpegsapuTenbHo ycTaHOBMNEHHbIV BO3BPAaTHbIN
K nnatchopme KaHaT ¢ nocnedyroLL UM BTAMBaIOLLUM TPOCOM,
nepefatoLimiics oT nnatdgopmbl k CyaHy
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c) Brarvearowwmii Tpoc, NpukpennsaemMblid K KOHLY MBkoi d) DocTinkeHue rmbkon Tpybel Bepxa J-obpazHoi Tpy6bl n
Tpy6bl, M Ha4ano onepauny BTArMBaHUA NPUKperneHne KoHLEeBbIX (OMTHHIOB K KOHCTPYKLMW NOABECKM

1— nnatchopma; 2 — ycTaHOBOYHOE cyaHo; 3 — J-obpasHan TpyDa; 4 — BO3BpaTHLIN KaHaT, 5 — BTAMMBaKLWMIA Tpoc; 6 — rubkan Tpyba

PucyHok 32 — Cxema onepauuu BTArvBaHunsa Yepes J-oBpasHyto Tpyby

12.4.10.3 KoHdhurypauun parisepa

PucyHkn 33 — 37 nokasblBaloT TUMNOBbIE CUCTEMbI YKNaAKW U Npoueaypbl YCTaHOBKA MMBKUX pail3epoB ¢ KOH-
durypaumsamMm nnasHoro S-nogbema, Kpytoro S-nogbema, nnasHoN BoMHbI, KpYTOM BOMHbLI M cBo6ogHO noaselleH-
Holi KoHcburypaumn. 3T pUCYHKM MoKasbiBatoT rmbkyto TpyOy, ycTaHaBnvMBaeMyto ¢ COedUHEHNEM MEPBOrO KOHUa
C cyaHoM. 3TOT MeTod He 0ba3aTenbHO AOMKEH NOOXOAUTL ON1A BCEX YCMOBUIN NMPUMEHEHWUA 1 MOXKET MEHATLCS.
CyaHo npedcTaBneHo cXemMaThyHO Kak MonyrorpyKHoe, HO 3TO HE UMEET OTHOLIEHMWS K KOHKPETHOWM YCTaHOBKE.

2 1 2
e WY LY
7
4

a) Brarveanne REF b) YcraHoeka nogeogHoro bys

c) MNopada 3a BopT HWKHEro koHLEeBOro chnaHua pansepa d) Cvucrema nocne ycTaHOBKM

1 — prArneatwan nebenka; 2 — FPS; 3 — erarmeatowwi Tpoc; 4 — REF;, § — mopckoe gHo; 6 — yKnagodHelid Tpoc, 7 — rpya ona
nogeogHoro bya: 8 — dhnaHel pansepa; 9 — rmbkvid pansep

PucyHok 33 — Tvnoeas npoueaypa yCTaHOBKW paisepa B KoHpurypauwm nnaeHoro S-nogsema

116

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 120/174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

2023

MrMCTP 71121

b) YcTtaHoBka nogsogHoro bys

a) BrarveaHne REF

d) Cuctema nocne yctaHoBKA

c) YeTaHoBKa HWKHero KoHueBsoro chnaHua paiisepa

; 6 — chnaHey panzepa

1— Brarvearowan nebegka; 2 — FPS; 3 — erarvearowmi Tpoc; 4 — REF; 5 — mopckoe gHo

PucyHok 34 — Tunoeas npouedypa yCTaHOBKW pali3epa B KoHdUrypauum KpyToro S-nogsema

b) YcraHoBka nogsogHbIx Byes

a) Brarmeanwe REF
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2

5%

) YctaHOBKa HXHero KoHueeoro crnaHua pansepa d) Cuctema nocne ycTaHOBKK

1 — erarvBatollan nebenka; 2— FPS; 3 — erarveatowmi Tpoc; 4 — REF; 5 — mopckoe OHo; 6 — donaHel paiaepa
PucyHok 35 — Tunosas npouenypa ycTaHOBKW paisepa B KOHUrypauyi nnasHOW BOMHbI

£ 1 3 2 <4

a) BrarveaHve REF b) YcTaHoBKa nogsogHbIX Mogynei

- 2

6
5 ) 5 /_
S N S e s S STy
c) YcTaHoBKa HWXHEro KoHLUeBoro cnaHua paisepa d) CucTema nocne ycTaHOBKM

1— erarvearollan nebegka; 2 — FPS; 3 — eTarveawwmid Tpoc, 4 — REF; 5 — mopckoe aHo; 6 — chnaHel pansepa; 7 — rvbKuin pansep

MpumevaHun

1 PaccmatpueaemMas npouegypa OCHOBbIBAeTCA Ha MepBoHaqanbHoM nogcoeguHeHun kK FPS n nocnegytouein
yknagke ot FPS. 3ta npouenypa Takke MoxeT BbiTb M3MeHeHa.

2 MNpouenypa ropuscHTanNbHOWM yknaaku MoxeT BbiTb 3aMeHeHa Ha Npouenypy BepTUKanbHOW YKNaaKku.

PvcyHok 36 — Tvnoeas npoueqypa yCTaHOBKW paiisepa B KOHp1rypaym KpyTol BonHb!
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b) Yknagka painsepa npy ceobogHoM nodseLUMBaHUN

2 <

a) Brarmeaemel

2 4

c) YcTaHoBKa HKKHEro KoHueeoro cnaHua paiisepa d) Cuctema nocne ycTaHOBKM

1— erArMBatolan nebenka; 2 —FPS; 3— erAarvBatowmi Tpoc; 4 — REF; § — mopckoe gHo, 6 — cpefHWiA ypoBeHs MopA; 7 — donaHel,

pansepa; 8 — rnbkmi pansep; 9 — TodKa KacaHuA
PucyHok 37 — Tunoeas npouenypa ycTaHoBKW painizepa npy ceobogHoM nogeeLuBaHum

12.4.11 YcTaHoBKa ¢ nomoLsro unu 6es nomoLyy BogoMNasos
Bbibop ycTaHoBKM ¢ nomMolplo Ui 6es nomoluy BOAOMasoB 3aBUCKT OT MHOTMMX (hakTopeB, BKMOYas

criegyroLime:

- Bonpockl obecneyeHns 6esonacHoCTy,;

- rny6BuHy Boabl;

- TpeboBaHMA 1 pyKkoBogALMe YKasaHWsa 3akoHogaTerkHbIX OpraHos;

- cBoboaHOE NPOCTPaHCTBO 4NS onepaunii NogcoeauHEHNS (ECNK ¢ TYPenbi AOMKHbI COEQUHATLCA He-

CKOInbKO palﬁaepos, TO NPOCTPAHCTBO O4NA BOOONA30B MOXET ObITb He,ELOCTaTO'-IHbIM);

- 3KoOHOMUYecKne chakTopel (coeguHUTenbHoe obopynosaHue, paboTatoLee no Be3naHoW TEXHOMOTUH,

MOXeT UMETb 3HaUYUTENbHYH CTOMMOCTb);

- YCMOBUS OKpY>KarLUell cpedpl;
- HageXHocTb 0BopyaoBaHUsA (TEXHUYECKUE PUCKM);
- TpeboBaHvs nnax-rpacpuka (Hanpumep, onepauvv 6es NpUENeYeHUs BOLOMNa30B MOryT 6bITk Bbinon-

HeHbl 3HaunTernsHoO BhicTpee).

12.5 NpepBapuTenbHbie NYyCKOHanago4Hblie paboThl M BBOA B 3KCnyaTauuro

12.5.1 Obwune cBegeHun
12.5.1.1 3TOT NpoLuecc npegycMaTpvBaeT UCMbiTaHUe U MOHWUTOPUHN rMBkux Tpy® nocne nogcoeguHe-

HWS 1 3aBepLUEHNA BCE CUCTEMbI, B KOTOpoW rubkuii parsep u/unmn rmbkue BoikugHble TpybonpoBoabl SB-
narTcA HeoTbemneMon YacTelo. Ecn B nepuod eeoda B akcrinyatauvio rmbkaa Tpyba Bbina nospexgeHa,
TO CredyeT OTPEMOHTUPOBATHL MOBPEXOEHUE W MOBTOPUTL Onepauuy BEOAAa B 3Kcnnyatauuw. PelueHve o
pemMoHTonpurogHocTy Tpy6sl criegyeT NprHUMAaThL Mo COrMacoBaHWio C U3roToBUTENEM TPy Dbl 1 3aKasuykoMm.
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12.5.1.2 3aKkasuuk npegocTaBnaeT TeXHUYECKUE YCroBUS Ha UCTbITaHUA. CrnegyeT npUHUMaTh BO BHK-
MaHne pekoMmeHOauuu U3roTOBUTENSA MO WUCTIBITaHWIO, a UCTMbITaHWe NPOBOAUTL 00 BbINMOMHEHWS 3ackIMnKy rvb-
Knx Tpy®.

12.5.2 BHyTpuTpyOHOE gMarHocTupoBaHue

12.5.2.1 Ykasanus, npegcrtasnenHole B 12.5.1.2, cnegyeT NpUMeHsITb B criydyae, ecrniv npu BBoAeE B 3KC-
nnyaTtauunto TpebyeTtcs BHYTpUTpyOHOe guarHocTuposaHue rubkon Tpybel. B mbkux Tpybax 6es meTtannunye-
CKOTO KapKaCHOro Criosi He A0oMYyCKaeTcs UCMoMNb30BaTk OYMCTHBIE YCTPOVICTEA B BUAE METANIMUYECKUX LLETOK.
MeTannuyeckne WeTKU MOTYT UCMOMb30BaTLCH, ECNU BHYTPEHHWIA Croli BKMoYaeT B cebsa cTanbHOM Kapkac,
C YJYeToM TOro, YTo Martepvarnbl COBMECTUMBI W LLETKa He MoBpeXOaeT Kapkac. He cnegyeT ucnonb3oBatk
MEeTanmnMyecKkne OYUCTHbIE YCTPOCTBA.

12.5.2.2 icnonbayoT WwWabnoHbl, obecrneunsasn npy 3TOM NPOeKTUpOBaHWe QUCKOB Takum obpasom, uTo-
66l Nobble NPenATCTBUSA, BbICTYNALWME B NPenenax KoOHTponupyemoro guamMetpa, oTMedanice HeobpaTtu-
Mol gecbopmaunein. Heobxognmo, 4tobbl NpoxogHol WabnoH 6ein yTBepXaeH narotosuTenem rnbkoin TpyBbl
(cm. FOCT P 59309 u FNOCT P 59306).

12.5.2.3 CouneHeHHble cpeacTBa OUYUCTKM U AUarHOCTUPOBaHWA credyeT UCMonb3oBaTh TOMbKO B TeX
cnydasx, ecnu cobcTBeHHas Macca TpyObl UK YCTaHOBNEHHbIW CO3haHHbIi paguyc usrinba goctatodyHo 6onb-
LoV ANA NPOXOXKOEHUS CErMEHTHBIX ONWH cpeacTea. Ecnuv BoamoxkHo, gns Tpyb 6e3 meTannuueckoro kapkaca
WCMOMb3YHOT CPeacTBa OUMCTKUA U AMarHOCTUPOBaHKS, BbIMOMHEHHbIE U3 MONUMEPHbLIX MaTEPUanoe, HO JOny-
CKaeTCcs UCMONb30BaTh W Opyrue TUMbl BHYTPUTPYOHbIX CHApAOOE NpY YCMOBUW X MPUHATUSA U3roTOBUTENEM
rbkoit Tpy6Ghbl.

12.5.3 WcnbiTaHne Ha rugpoctatudeckoe gasrieHue

12.5.3.1 Obwune ceegeHns

12.5.3.1.1 VicnbiTaHne Ha rigpocTaTMyeckoe AaBfeHne MOXET BbINONMHATLCA OTAeNbHO Ha rnbKoit Tpy-
Be unu Kak ucnbelTaHue cucTembl, ecrin rmbrkas Tpyba AenaeTcs YacTebio obleid cuctembl. Cuctema rmbknx
TpybonpoBogoB MOXKET BKIHOYaTE MaHWMONbAbI, EMNKW, apMaTypHbIE KOMMOHOBKW, MYdhTbl, YINTOTHEHWUS U T. 4.
Bce KOMMOHEHTLI B CUCTEME crnefyeT BepucuUMpoBaTe Ha CONMPOTUEBMNEHUE MaKCUMansHOMY SaBMNEHWIO UC-
nbiTaHns. [Npouenypy UCNbITaHUA YCTaHOBKK MCMOMb3YHOT B cooTeeTcTenmn ¢ FOCT P 59309 u FOCT P 59306
(ucnbiTaHue Ha rugpocTaTMyecKoe AaBreHue).

12.5.3.1.2 MNpn ucneiTaHUW Ha rugpocTtaTuyeckoe SaBneHue cnegyet nprvHMMaTh BO BHUMaHue crnegy-
foLLMe peKoMeHZauum:

a) ecnu rubkasa Tpyba Gbina yctaHoBneHa 6e3 kakoro-nnbo npegnonaraeMoro nNospeXaeHus, To Heob-
XOAMMO TOMBKO WCTbITaHWE Ha YTeUKy (C peKoMeHAyeMbIM AaBneHvem, pasHeiM 1,1 npoekTHoOro gaeneHus),
TakK Kak paHee yxe 6bino NpoBegeHo UCTbITaHWe Ha LEeNOCTHOCTb KOHCTPYKLWUMK;

b) moxeT noTpeboBaTbCs MCMbITaHVE Ha LEMOCTHOCTb KOHCTPYKUMKM (C pEKOMEHOYEMbBIM AaBMNEHUEM,
paBHbiM 1,25 npoekTHoro daeneHus), ecnu Tpyba Gbina nospexgeHa, OTPEMOHTMpPOBaHA, 3aMeHEeHbl KOH-
ueBble (bUTUHIM, U3BMNEYEeHa 1 NOBTOPHO ycTaHoBneHa 6es rugpaenuueckoro FAT-UCMbITAHUS UMK Mo pyroi
npuvyKrHe, KoTopas Obina NpyMsHaHa CyLeCTBEHHON;

C) Nepuog BbISEPKKW NS UCMbITAHUA CHeqyeT NPMHUMaTh PaBHbIM 24 U, ecrivi He peKoOMEHOYeTCs MHade
(cm. 12.5.3.5);

d) TpeboBaHnA pernameHTHPYIOLUX OPraHoB MOTYT MPEeBbIWaTh 3HaYeHWs JaBMneHus UCMbITaHUS, PeKo-
MeHOoBaHHbIe B @) U b), uTo crnegyeT YTOYHWUTL C COOTBETCTBYHOWMUMM OpraHamu;

€) KOHCTPYKUMIO rubKoii TpyObl NPOBEPSAOT Ha COOTBETCTBUE AOMYCTMMbLIM KPUTEPUAM MPW UCMBITAHWK
Ha OaBreHue npy KOMMIEKCHOM Harpy>KEHWUW, BKIOYas Harpysku OT MakCUMarnbHOro aBneHUs UCMbITaHUs
(koTopoe Haxogutca Mmexxay 1,04 1 1,1 oT HoMUHanbHOro, Kak ykasaHo B 712.5.3.3), dhyHKUMOHaNbHbIE Harpys-
KW (BKNHOYas Maccy W nnaeBydecTb TpyObl, cogepKaHue 1 NPUHaANEXKHOCTU), COOTBETCTBYHOLLUME HArpysku oT
OKpyKatoLLeli cpedbl U Nobble UMEOLLNE OTHOLWEHWE CNyJaliHble Harpysku;

12.5.3.1.3 Tam, rge npuUMeHKUMO, B Npouenype UCNbiTaHUS Ha rugpoctaTtvyeckoe gaeneHue cnegyet
vaeHTUhuympoBaTthe crnegyllee:

- TpeboBaHusA NpeaBapUTENbLHOTO UCTILITAaHUA BHYTPEHHUM CHapsgoM;

- MogpobHy MHOPMaUWI O cpeae 3anonHeHNs;

- cKopocTu co3gaHus u cbpoca gaBneHus;

- KpuTepuun ctabunusayuu;

- nogpobHy MHOPMaLKI Mo UICMALUKN SaBreHns;

- OLEHKY BO3OYLUHbIX BKIMHOYEHNIA;

- BO3MOXKHYO HENMOEHTUMLMPYEMYHO NOTEPH OABMNEHWS;

- MeTod pacyeTa konebaHwii gaBneHns;
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- nogpobHy MHOPMaLKI MO BU3YaribHOMY KOHTPOMO;

- NogpobHY MHOPMaLWID MO perncTpauumn 4aHHbIX;

- TpeboBaHWs KOHTPONS;

- MPUEMOYHBIE KPUTEPUHA.

12.5.3.1.4 Bce BeHTUNAUMOHHbIE OTBEpPCTUS Tpy® MHOroCnoMHOW cTpyKTypbl 6e3 cBAsyWMX croes
crienyeT OTKPbITh B KOHLUEBLIX (OUTUHTAX, KOTOPbIE HE MOTPYKEHBI B MOPCKYHO BOOY BO BPEMS UCMbITaHus. Mc-
MbiTaHWe Ha rMgpocTaTtuyeckoe AasrieHne BkNoYaeT B ceba cregyole OCHOBHbIE 3a4aqu:

- UCMbITaHWE KOHTPOMbHO-M3MEPUTENBHONM annapaTypbl U COeaUHEHWIA;

- MoOBbIWEHWE OaBreHus B Tpybonposoae;

- nepwviog ctabunusayuu;

- MEPVOL BbIAEPKKW;

- cBbpoc gaeneHus.

12.5.3.1.5 PekoMmeHgaumm no aTuM 3agadyam v NpMemModHbIM KpUTEPUAM, U3MepUTensHoMy obopynoea-
HWIO 1 NPOTOKOMNaM UCMbITaHWi npusedeHbl B 12.5.3.2 — 12.5.3.9.

12.5.3.2 VcnbiTaHUe KOHTPOMNbHO-U3MEPUTENBHOW annapaTypbl U COeaUHEHWNIA

WcnbiTaHue Ha gaeneHue crnegyeT NpoBOAUTb Ha MCMbITaTeNsHOM 0BOpYAOBaHWM U COEOQUHEHUAX MPU
OasneHuu He MeHblle 104 % oT HOMUHanbHOro AaBreHWsa UCMbITaHua rMMbkoi Tpybbl. MNpogormKkMTensHOCTL
aToro ucnbitTaHug 0,5 u.

12.5.3.3 lNoBbllWeHe gaBneHus

MoBbileHWe OaBneHus B Tpybe cregyeT BbIMOMHATE C MOCTOSHHOW W KOHTPOMMPYEMONM CKOPOCTBLHO,
yKasaHHoW usrotosuTenem. CrUWKOM BbICOKas CKOPOCTb MOXKET MPUBECTU K MPeBbILEHUIO NEpPUOoB cTabu-
nusayuu. CTaHAapTHOW MakcumanbHoi ckopocTeto aengeTes 18 MlMa/u. [aeneHve crnieqyeT nogHWMmaTe 40
3Ha4yeHusa He Bonblue, yem 110 % HOMWHaNbLHOrO JaBNEHUA UCTbITAHUA.

MprnmedvyaHune — PasnuyHble 3roToeuTeNW 3agatoT koadduymeHTbl oT 104 % go 110 % HommMHanbHoro gae-
NeHWA UCMbITaHWsA; No6oll Ko3hhULMEHT B 3TOM AWanasoHe npyveMneM, ecriv OH OKyMeHTanbHo ocpopmMIIeH U MOCTORAH-
HO WMCMOMNb3YeTCA Ha BCeM NPOTSHKEHNU NPOEKTHBLIX M UCTbITaTeNbHbIX paboT.

He ponyckaeTca npeBbllleHWe cogepaHua sosgyxa ebilwe 0,5 % gna Tpyb ¢ rmagkumu NpoxXogHbIMU
kaHanamu 1 1,0 % ana Tpyb ¢ HernagkumMu NpPoxogHeIMK KaHanamu. Ecnn cogepkaHue Bosgyxa npeeblla-
€T BbilleNpMBEOEHHbIE 3HAYEHUH, TO Ha KoHUax TpyObl cnedyeT BbINOMHWUTL OTBOL BO34yXa W MPOLOIMKUTL
OMpPECCOBKY.

12.5.3.4 Ctabunusauns

Mepuog ctabunusauumn BolgepkunBatoT B TedeHne 10 4 nocne okoHYaHWsA MOBbIWEHWS OaBNeHWsA. OTOT
nepuog ctabunmsaumm MOXeT BbiTe YBENUUEH, ECNIN UMEETCH CYLLECTBEHHOE NageHne JaBneHns nocne nep-
BbiX 10 4 us-3a npouecca crabunusauum Unu Tepmoctabunmnsauun B rmbroit Tpybe. 3ToT nepuog MoXeT BbITb
TakKe yMeHblUeH, ecnn Tpybonposog cTtabunusnposanca. Ctabunusaunsa onpenensieTca Kak U3MeHeHue
OaBrneHus B TedeHue 1 4 MmeHblue yem Ha 1 % OT 3HadeHUA daeneHus ucnblitTaHus. B npouecce ctabunusaunm
PEMMCTPUPYIOT rpachuk JaBrneHUs U COCTaBNAKT OTYET O AaBNeHWW, NOABOAHOM TEMMepaType U TeMnepaType
ucnelTaTensbHOro chritovaa (perucTpaunsa gaeneHns yepes kaxabsle 0,5 4 M pernctpayusa TemMnepaTypbl Yepes
Kaxgble 2 u).

12.5.3.5 MNepuog Bblgep:KKN

12.5.3.5.1 lNocne 3aBeplueHns nepuoga crabunusaumm MOXHO HauYMHaTb NMepuron BblOSPKKA, paccun-
TaHHbIA Ha 24 4. B TeueHVe nepuoda BblOEPXKKK criegyeT ¢ uHTepBanom 0,5 4 perucTpupoBaTh 3HaJYeHUS
OaBreHus, NOOBOOHOW TeMnepaTypbl U TeMnepaTypbl UCMbiTaTenbHoro crounga. B TeueHue nepuoga Bhbl-
OEPKKU OaBneHune gOoMmKHO BbiTh Bonblue UNK paBHO HOMUHaNLHOMY OABMEHWUIO UCMbITaHusA. He gonyckaeTtca
nageHue gaenexHus 6onee 4 % HOMUHaNbLHOrO AaBNeHUa UCMbITaHWA.

12.5.3.5.2 MNepwog BblgepXK1 ANs UCMBITaHUA Ha YyTEeUKY MOXeT BbiTk yMeHbLUeH 4o 6 U, ecnu Bo BpeMsi
UCMbITaHMA BCH MMOKyr TpyOy, BKNtodas o6a KOHUEBbLIX OUTUHIa, BO3MOXKHO BU3yanbHO KOHTPONMPOBaTL Ha
YTEUKY.

12.5.3.5.3 Ecnu nocne Hayana ucnbiTaHWUs SaeneHWe CHU3WMNOCh HWKE OaBNeHWs 1chbiTaHus, To che-
OyeT NOBTOPUTL ONpeccoBKy Tpybonpoeoga. B 3ToM cnyyae nepuos Bbl4epiKKX paccMaTpuBaeTCa Kak Hadas-
LIUIACA C STOrO MOMEHTA.

12.5.3.6 Cbpoc naeneHus

Cbpoc gaeneHnsa BbIMNOMHAKT C MNOCTOAHHON U KOHTPONMMPYEMOW CKOPOCTBI. M3roToBUTEN cnegyet
onpenenMTb MakcuManbHyK CKopocTe cbpoca gaeneHus. [NoeblleHHan cKopocTk cOpoca gaBneHus MOoXeT
NPUBECTK K paspyleHuto Tpybbl. CTaHgapTHON MakcumansHol ckopocThto aensdetca 108 Mla/u.

121

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 125/174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

12.5.3.7 Kputepumn npuemkn Kayectea

12.5.3.7.1 Kak MMHUMYM peKkoMeHAYHTCH crneayrwme npuemMoyHble KpuTepumn.

- DABNEHUE UCTIbITaHUA COXPaHSET 3HaUYeHWe B TEYEHUE NepVoLa UCTIbITaHWUA;

- UCnbIThIBaeMas Tpyba He nogsepraeTcs 3HauUMTENbHBIM U3MEHEHWAM (hopMbI;

- Tpyba coxpaHsaeT LenocTHOCTb.

12.5.3.7.2 Ecnun noTepsa AaerneHus yKasbiBaeT Ha BOIMOXKHOCTb YTEUKKU, TO criedyeT OueHUTe Hanudue
yTeUeK BO BCEX KOMMOHEHTaX cUcTEMbI TMOKUX TpyBonpoBoOoB, Tak Kak yTeUKM yalye MoryT NpoucxXoauTb Ye-
pes apmatypy, YNIOoTHEHUA U T. 4., YeM B camoli Tpybe.

12.5.3.8 ameputenbHoe obopygoeaHne

WNamepuTensHoe obopygosaHue, Ucnonb3yemMoe Npu UCMbITaHUW Ha AaBreHne, kanubpyroT Kak MUHK-
MYM Kaskgble WwecTe Mecsues. ObopynosaHue cnenyeT NogaepKueaTtb B paboyem COCTOSHUN 1 UCMOMNb30BaTh
TOMbKO MO HasHaYeHWo, OIS KOTOPOro Kaxabli anemeHT 6bin paspaboTaH U npegHasHadyeH. VicneitatensHoe
obopynosaHue, BKMHOYasS COOTBETCTBYHOLLYIO NogpobHyto vHdopmauuo, HeobxogumMo yKkasaTb B AOKYMeHTa-
LUK 1CrbITaHWA, U ero cregyeT oTKannubpoBaTh Co cnegyrwyMy YPOBHAMU TOUHOCTH:

- MaHoMeTpkI rngpocTaTudeckoro gasnexus: ot 0,0 % go 0,5 %;

- rpysonopLuHeBble MaHomeTpbl: oT 0,0 % go 0,1 %;

- YCTpoWcTBa pernctpaunu gasnenuns: = 0,5 %;

- BCe Apyroe nameputensHoe obopygosaHue: £ 1,0 %.

12.5.3.9 lNpoToKonbl UCrbITaHWNA

12.5.3.9.1 B npoTokonax UcnbITaHWii pekoMeHayeTca perucTprpoBath crnegyole gaHHble:

- Baty v Bpems;

- nogpobHy MHOpMaLWD O MECTE, YCNOBUSAX 1 PacronoKeHWH!;

- MepcoHan, NPoBoAALWMIA NcnbiTaHve 1 obecneuvBatowmii GesonacHocTs NpoBedeHUs paboT;

- nogpobHy MHOpMaUUI O cpeae 3anonHEHUs;

- nogpobHyo nHhopmauyuo ob obopygoBaHuK 1 cepTUdnKalnu,

- QnarpaMmMbl pervcTpauvmy GasneHys, nokasbiBaowue pesynsTaTel HEMPEPLIBHOW perucTpayunm;

- pesyneTaThl NEPYOOUYECKO PEMMCTPALUM OABMNEHUSA Kak MUHUMYM Kaxxable 30 MuH;

- pesynkTaThl NepruoguYeckor perncTpauumu TeEMMepaTypbl OKpYyKaroLwWel cpegbl Kak MUHUMYM KaxKable
30 MuH;

- pesynbTaTbl NEPUOAUYECKO pEMMCTPaLMN TEMMNEpPaTYpPbl CPeabl 3anorHeHWs Kak MUHUMYM Kaxable 30 MuH;

- pesynkTaThl BU3yanbHOro KOHTPOIS.

12.5.3.9.2 lNocne BBoga B 3KcnnyaTauuo cregyeT BbiMoNHWUTL obcnefosaHue W BUOeoperucTpaunio
AnsA BepuchuKayny COOTBETCTBUSA YCTAHOBKU CUCTEMBI TMBKMX Tpy6 NpoekTy.

12.5.4 OcyweHue TpyObI

12.5.4.1 B HekoTopbIX criydasx npegbasnaoT TpeboBaHWAa K KoNMYecTBY BOObl, KOTOpOEe MOXKET BbiTh
ocTaeneHo B rvbkoii Tpybe nocne McnbiTaHUA Ha rugpocTaTudeckoe AaeneHue. MNpuMepom 3Toro SBMSHTCH
rasoaKcrnopTHbIe MMbKKUe palisepbl, COegUHEHHbIE C MarucTparbHbIMKW 3KCMOPTHBIMY TpyBonposogamu, K KOTo-
pbIM NpegbABnsatoT TpeboBaHMA No cogepKaHui Brarv B rase. [na painsepa Tpebyetca Tpyba c Hernagkumu
MPOXOOHBIMU KaHanamu. B 3Tol KOHCTPYKUUK CroW ¢ B3aVMOCBA3aHHbIM Kapkacom obpasyeT 6onbLiyr no-
BYLUKY 015 BOOpI, KOTOpas Nnocne rmgpasnuyeckoro UCbITaHWA MOXKET HapyLwaTe TpeboBaHWA K CogepKaHuio
Bnaru B rase. BakyymHoe ocyleHue rMbkoro paisepa SBNAeTCA goporocToswel onepauueit, Tpebyroweli
BonbLiKx 3aTpaTt BpeMeHn Ans paboT, MMeLWnX KpUTUYECKoe 3HaYeHNe ANA BbINOMHEHWA rpadhuka peanu-
3ayuy npoekTa.

12.5.4.2 MoxeT GbITe paspaboTtaH cneunankeHelid apMaTypHeId Mogyne ANs NpugoHHoro KoHua ang obe-
CMEYEHNS CYXOlW YCTaHOBKW U nogcoedvHeHus. Kpome Toro, 3aBofcKoe ryapaBnuuyeckoe UCTbITaHKe MOXKET
BbITb BLIMOMHEHO C UCTIONb30BaHWEM IMWKOMNSA BMECTO BOAbl, @ pali3ep B Npouecce TPaHCNopTUPOBKY 1 yCTa-
HOBKW MOXET HaxoAuTbCA rnog U3bbITOYHBIM JaBrneHUeM asoTa gnsa obecneyeHnsi CTEMNEHU CYXOCTH.

13 [leMOHTaX U NOBTOPHOE NMpUMeHeHune

13.1 O6wWwume cBegeHNnA

13.1.1 Pasgen 13 cogepxuT TpeboBaHns U pekoMeHgauMu no EMOHTaXKY U NOBTORPHOMY NPUMEHEHMUID
rmbkoro Tpybonpoeoga, Takke npuseneHbl TpeboBaHUSA K KOHTPOMO W MchbiTaHUsaM rubkoro Tpybonposoaa
nepen noBTOPHLIM NpUMeHeHKeM. PekomeHgaumm no gemMoHTaxky rubkoro Tpybonpoeoga MoryT NpUMEHATECH
npu nukeugaumu cucmem rnodeodHoli dobbiyu.
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13.1.2 Ona nuksmgauum obopyaoBaHNsS 1N COOPYKEHUIA cUcTeM nogBoaHoi obblun paspabatoisaeTcs
NpoeKTHasa JOKyMeHTauKs, cogepallas ceedeHuns o pesynstatax obcrnegosaHns NMMKBUAWPYEMOro obbek-
Ta, NepeyeHb MEPOMPUATIUIA MO BbIBOAY M0 U3 SKcnnyaTtauuuy, onucaHne u obocHoBaHue cnocoboB EMOH-
Taxka U T. g, paspabaTbiBaeMas B COOTBETCTBUMU C [3].

13.2 OemoHTax

13.2.1 O6wue nonoxkeHus. Tpyba MHOrOCMOMHOM CTPYKTYPbI CO CBA3YOLWMMK criosMu 1 6e3 cBasyoLWmnx
crioes

13.2.1.1 Tubkasa Tpyba MmoxeT 6bITb N3BMNEYEHA U3-3a NPeKpaLLeHMs ee NPUMEHEHNS B KOHKPETHOM Me-
cTe Unu 1U3-3a nospexgeHusa Tpybel. Onepayus no U3BMNEUEHU0 B OCHOBHOM BbINOMHAETEA B 06paTHOM rno-
psiOKe OTHOCUTENbBHO onepalyvi no ycTaHoske. CneayeT BuINoMnHUTEL NpeasapuTensHoe obcnegoeaHue Tpyobl
Ol OLEHKU ee TEXHUYECKOTO COCTOAHUA U BLIABMNEHUS KakuX-NMMBo noTeHUUanbHbIX Npobrem, Takux Kak:

- sarnybneHne Tpybbl; MmoxeT noTpeboBaTbCA MMOPOMOHUTOPHLINA pasmble 3arnybneHHon Tpybbl ang
npeaynpexoeHus ckpyunsaHus TpyObl B Npouecce U3BNEUEHUS;

- TpybHble nepeceueHuUs 1 conpskeHHble Tpybonpoeogsl; cnegyeT ybeouteca B TOM, YTO B Mpouecce
onepayuii No U3BneyeHuo oHK He ByayT NoBpexKaeHbl;

- cUrnbHoe o6pacTaHue MOPCKMMKU OpraHuaMamMu; MOKET BbITb MpopesaHa Hapy:kHas o6onouka npu KoH-
TakTe Tpybbl ¢ NogaepKuUBaLWMMN apkamu, bawmakamun narnba n ycTpocTBaMu HaTsSHKEHUS.

13.2.1.2 CnegyeT nogroToBUTE NpoLeaypy rno n3enedyeHno Tpybbl ANs coxXpaHeHUs UenocTHOCTN TpyBbl
B npouecce onepauuu. B saBsucumocTn ot obcToATENLCTB ANA onepauuu no WsBnedeHuo Tpybbl paccma-
TPUBAKOT TE e YCMOBUS, YTO 1 B 06LLEM U NOKaNbHOM pacyeTe Npu NepBoHaYyanbHol ycTaHoBKe (Takue, Kak
3aBogHeHHasa Tpyba unu nycras, orpaHUUeHUs 1N3-3a YyCNOoBUIA OKPYKatoLen cpedbl, Harpy3ku, cosgasaemble
obopynosaHueM, v NMPUHATBIE BO BHUMaHWE KOHurypauum).

13.2.1.3 CnegyeT yunTbiBaTh 3aKOHO4ATENBCTEBO M HOPMAaTUBbI MO OXpaHe okpy:Karowen cpebl. Ocoboe
BHUMaHWe YOEensawT yTeukam npogyktoBoro dnovga Ans NpefynpexaeHus 3arpsasHeHWUs OKpyKarollei
cpenpl. CnegyeT oUeHUTb MOTEHLMANBHY BO3MOXKHOCTE HaNWUKUA OMacHbIX 3NeMeHTOB B Tpybe, Takmx Kak
pagnoakTUBHbIE Matepuansl, pTYTHblE COEOUHEHWS W T. M., W ONpPedennTb Hagnexaliue Mepbl 6esonacHocTH
u obopygoeaHune. MoxeT notpeboBaTtbca ouMcTKa M NpoMeIBKa TPyObl MHIMBMpOBaHHOW MOPCKOW BOAOW 40
ee OTCOeAWHEHWSA W U3BMNEYEHUS.

13.2.1.4 CnegyeT npoBecTU cneuuanbHbli aHanns pUCKOB, CBA3AHHBIX C NMPUWBMEYEHUEM NMepcoHana.
[na Bcex onepaynii cnegyeT NpoBoguTb UAEHTUMMKALMIO OMacHbIX cUTyauuid u aHanus GesonacHoro sege-
Hus paboT. 3akynopka napacrHOM NpencTaBnsAeT OCHOBHYH yrposy Ans 6e30nacHOCTU U OKpY:KatoWwen cpe-
Abl. Ecnv BoaMmoxkHa 3akynopka napadyHoM, TO U3BrnedeHne Tpybbl MoxXeT BbiTb HebesonacHbIM.

13.2.1.5 B npouenypax no ussnedeHuto Tpybbl BaXXHO NpenycMoTpeTb cnocob naeHTudmkaumum Tpyool.
C aTol Uenbio cnegyet NCnonb3oBaTh Hagnexalmi BusyanbHbiil cnocob naeHTudukaumm (Hanpumep, ¢ npu-
MmeHeHueM ROV). 3arnybneHHan Tpyba TpebyeT cneunanbHbIX Npouenyp Ana npeaynpexneHns BO3MOXKHOro
nospexgeHus Tpybbl unu gpyroro nogsogHoro obopygoBaHusa npu paboTte TpanblwyKa, Ucrnonb3yemMoro ans
packpbITUa TpyObl.

13.2.1.6 [Ins npegynpexaeHnsa nospexaeHns nnv paspylweHusa Tpybbl B Npouecce M3BNeYeHns cregy-
eT cobniogatk Bce orpaHudeHns ans Tpybbl, Je/CTBYOWMUE B NPOLLECCe YCTaHOBKY W NMPU MOrpy3oYyHo-pasrpy-
304HbIX paboTtax (Takue, kak MBR, makcyManbHO JOMYyCTUMOE CKpydYMBaHUe, MakcymManbHas caasnueBatollas
Harpyska 1 HaTsKeHUE U pekoMeHZauuy No HamaTbiBaHUo/pasmMaTbiBaHWIo U XpaHeHuto). Mpn onpegeneHuu
KpUTEPVEB MpoLecca UIBMEUYEHUA CredyeT yduTbiBaTbk CTEMEHb CTapeHns Tpybbl (yMeHbLUEHHas Hecylias
crnocoBHOCTE KOHCTPYKUMHK).

13.2.1.7 HatskeHue, gelicTeyrollee Ha Tpyby npu nsenedyeHun, bonblle, Yem Npu yknagke, BcriegcTeme
TpeHWs o0 cTUHrep. MNepen Y3BMNEYEHVEM, B 3aBUCYMOCTH OT HAaTSKEHWA U KOHMIypauun paiisepa, MOXET no-
TpeboBaTbCA onopoxKHeEHWE TPyObI.

13.2.1.8 Onepaunu UIBNEYEHNA MOXHO MOLENNPOBATL C UCMOSb30BaHUEM NPUMEHUMOrO NPorpamMMHo-
ro obecneyenus. MNpu MogeNVPOBaHMYM criegyeT yUMTbIBaTb COOTBETCTBYHOWMUE hakTophl (TakvMe, kKak cocTos-
HUe Mops, Npodurb TEYEHUS, NEPEMELLEHUA CYAHA) U BO3MOKHbIE OrpaHUYEHUS MPpU U3BMEYEHUM, BKIOYas
Matepuvan 3arnybneHus (rpyHT, MuHa UM Nopoda), 3alMTHbIE NMOAYLUKN U KOHCTPYKUWN.

13.2.1.9 B npouecce nsenedyeHnsa HeobxogmMmMo NOCTOAHHO KOHTPOMUPOBaTL Harpyskn, gedopmagnm u
abpasusHblii M3Hoc Tpybbl. CrnegyeT ocylwlecTBNATL Nposepky Tpybbl B Npouecce ee nasnedeHus. Jlroboe no-
BpeKAEHWe BaXKHO NAEHTUNLMpPOBaTL Ha HapyKHoW obornouke Tpybbl C UCMNOMNb30BaHWEM COOTBETCTBYHOLLMX
ykasaTenei. Crnegyer KOHCYNETUPOBATLCA C U3TOTOBUTENEM MO NpoLegypam OYNCTKA U XPaHEeHWS.
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13.2.2 Tpy6a MHOrocnorHon CTpYKTYpbl 6e3 cBA3YOLWMX cnoes

13.2.2.1 HeoBxoanmo oLeHUTb NOTEeHUMANbHY 0 KOPPO3NAHOCTE U TOKCUUYHOCTL (hriroMaoB B KONbLUEBOM
npocTpaHcTee Tpybbl. Mpu n3eneyeHun Tpybbl Nobbie BEHTUMALWOHHLIE NMOPThI KOHLEBLIX (OPUTUHIOB 1 apMma-
Typy, cogepalwve Takue cdnrougel, cneqyet cpasy sabnokuposaTte 40 TEX NMOpP, NMoka 31K dnougsl He ByayT
oTBefeHbl 6esonacHeIM criocobomM. OgHUM U3 crocoboBs oTeoAa hrONO0E ABMSETCH HAarHETaHWe BO3ayxa Unu
asoTa yepes OOWH U3 KOHLEBbIX (PUTUHIOB U BbIMYCK UX YEPe3 APYroi KOHUEBOW OUTUHT.

13.2.2.2 B npouecce u3BnedeHus ocoboe BHUMaHUe cneqyeT yoenaTh npedynpexaeHnto paspbiBa Hapy k-
Holi o6onoyku oT 1M3bbITouHOro AudddhepeHUUansHOro JaBneHUs MEXOY KOMbLEBbIM NMPOCTPAHCTEOM M HapyK-
HOIi NoBepXHOCTbIO TPYOLI. M36eiTouHoe anddepeHUManbHoe JaBNeHUE MOXKET TakKe NPUBECTU K OTCINIOEHUID
HapyxHoi oborouku 1 npobnemam (BKMOYas noBpexaeHne HapyKHoi obonoukn), ecnin Tpyba M3BNeKaeTca ¢
MCMONb30BaHWEM YCTPOMCTB HaTSKEHWS UMW ECIW UCMONb3YHTCA «KUTalcK1e nanbybl» (co3gasaemoe ckatue
MOKET BbITb HEOOCTaTOYHBbIM ANS YAEPKUBAHWA HaTSKEHVWS C MOMOLBH TpeHus). CneayeT KOHTPOonMpoBaTh
cKOpoCTb nogbema ansa obecneyeHunss BOIMOXKHOCTH cbpoca KM3bbITOYHOTO AaBreHUs Yepes BEHTUNALUUOHHYIO
apmMarypy KoHueBoro duUTvHra B npouecce U3BneyeHus. Ecnun KonbLeBoe NPOCTPaHCTBO COAEPKUT TOKCUUHBIE
donrongpl, To Ans BesonacHoCTU NepcoHana cnenyeT KOHTPONMPoBaTh cucTeMy cbpoca gasneHus.

13.2.2.3 HeobxognmMo paccunThiBaTbh JOMYCTUMYIO CKOPOCThL NogdbemMa Ha OCHOBaHWUK TEXHWUYECKOoro co-
CTOSIHUA cucTeMbl cbpoca rasa. MNpegoxpaHuTenbHas rasoBbiNyCKHas apMaTtypa, KoTopas He 3KCnnyaTtupo-
Banacb B TEYEHWE MPOJOIPKUTENBHOMO NMepuona BpeMeHW, MOXKeT ObiTb 3abnokMpoBaHa W3-3a OTMOXEHUN,
obpacTaHus MOPCKUMU OpraHusmMamu, kopposun U T. n. MNepen ussnedyeHuem Tpybol crnenyet ocsoboauTb
3aCOpPEHHbIV KMnanaH, ecrnyv 3To NpakTUYecKu ocyLecTeUMO. [1o U3BrneUYeHUss MOXKHO MpedyCMOTPETb pacceep-
nuBaHWe paspbiBHLIX MeMBpaH B HapykHol obornouke Ans cOXpaHeHUs1 LeNOCTHOCTU HapykHoW 06omnouku.

13.2.3 Tpy6a MHOrocnorHON CTPYKTYpPbl CO CBA3YHOLWMMUY CNOAMU

13.2.3.1 Ana nnaBy4yero/norpy:kHoro tuna Tpy6 MHOroCNoMHOM CTPYKTYpbl CO CBA3YOLUMK CrIOsMUA,
KOTOpbIE BCMIbIBAOT B MYCTOM COCTOSIHUM (3aMofiHEHHbIE BO3OYyXOM), U3BnedeHue Tpybonpoeoga criegyet
OCYLLEeCTBNATL, NpegycMaTpyBasg ero BCrbITUE Ha MOBEPXHOCTb U HaMaThbIBaHWe Ha KaTyLUKY C NMOBEPXHOCTU
gBogbl. OTHOCUTEMNLHO BbIMOMHEHUS Onepauul BbITECHEHWSA BOAbl, OrpaHUYeHnn 1 paboTbl ¢ BHYTPEHHUMU
cHapsgamu HeobxoguMO KOHCYMETHUPOBATECS C U3rOTOBUTENMEM.

13.2.3.2 B npouecce HamaTblBaHWUA Ha KaTywky Tpy6 MHOroCrnoiHoOW CTPYKTYpPbl CO CBA3YHOLWWUMK Crio-
AMK, KOTOPBIE COCTOAT M3 HECKOMBKMX CEKUWIA, criegyeT yOoensaTs BHUMaHue sawjuTe conparaemMelx TpyOHbIX
CMOEB OT NOBPEXOEHUS MNPV KOHTaKTe C KOHUEBbIM huTvHroM. OTHOCUTENBHO YMaKoBKUA KOHKPETHBIX KOHLE-
BbIX (OUTUHIOB HEOBXO4MMO KOHCYMETUPOBAaTLCA C €ro U3roTOBUTENEM.

13.2.3.3 Mpu n3pnedeHun Tpyd (CMUHAKOWMXCH) MHOTOCIIOWHOW CTPYKTYPbl CO CBA3YIOLMMIA CrOAIMU
C rMagKkuMu MPOXO4HbIMK KaHanamu criegyeT yaenaTte ocoboe BHUMaHWe npegynpexgeHno n3bbITouHoro
cKkpyumBaHua Tpybbl Ha kaTywke. [ns KOHTPOMsS CKPyYMBaHWSA B MPOLECCE U3BMEYEHUS nMpegycMaTtpusaroT
noadepaHvue HoMmuHanbHoro gasneHva B Tpybe. CKpydnBaHuWb, BOSHVKaKOWME Ha KaTylke, ocBoboxgaroT
nyTem obpaTHoOW nNepeMoTKW Tpybbl Npyv HOMWHaNLHOM SaBneHun. Ecniv npu sanonHeHuy Bosgyxom Tpyba
BCMMbIBAET, TO CKpy4MBaHVE MOXET BbiTh TaKxe ocBoboaeHo NyTem cTArusaHns TpyObl ¢ KaTyLWKW Ha Bod-
HYH MOBEPXHOCTb, CO34aHVA B HE MOBLILEHHOrO OJaBNeHWsA Bo3gyxa v obpaTHOW HaMOTKW ee Ha KaTyLKy ¢
NnoBEpPXHOCTY BoAdbl. He gonyckaeTca XxpaHuTe Uiy MOBTOPHO MCMonb3oBaTe TRYDY B CKPY4YEHHOM COCTOAHUN.

13.2.3.4 Tpy6bl MHOrOCIONHOM CTPYKTYPLI CO CBASYOLWUMI CrIOAMU C MMagKMMU NPOXoaHbIMK KaHanamu
MOTyT noggeepraTbca GonbWOMY YANWMHEHUIO MPW HaTsKeHWKW, B ocobeHHoCTU ecnu Tpyba He mog AaBneHneM.
Mpw U3BNEYEHWUN criedyeT YOenATe BHMaHUe MUHMMU3aUMKN YONTWHEHWS, BO3HUKAIOLWEro Ha KaTywke. Ecnn Ha
KaTyLLKe BO3HMKITO N3BbITOYHOE YANVHEHWE, TO Nepen XpaHeHVEM U MOBTOPHLIM MCMONb3oBaHeM TpyGbl cnegy-
€T CHATb YANWHEHWE NyTeM obpaTHON NepeMoTKy Tpybbl Npy BHY TPEHHEM AaBneHny. B kauecTBe anstepHaTuBhI
€CMNK NpW 3anonHeHWU BO3gyXoM Tpyba BCrnbIBaET, TO OHa MOXET BbITb CTAHYTa ¢ M3Bnekawwero bapabaHa Ha
BOOHYIO MOBEPXHOCTh, OMPECCOBaHa BO3QYXOM, 3aTeM MOBTOPHO HAMOTaHa Ha KaTyLUKY C MOBEPXHOCTW BOAbI.

13.3 NMoBTOpHOE UCNOMNb30oBaHUe

13.3.1 O6wune nonoxeHna

13.3.1.1 Ons npouecca MNOBTOPHOMo UCMonbL30BaHUA rMBKOM TpyObl B HOBLIX YCMOBUAX MPUMEHEHUS
peKoMeHOYTCA Kak MUHMMYM criegyroLue sTanbl:

- BOKYMEHTUPOBaHWE;

- oueHka Tpybhl;

- U3BneYeHue Tpybbl;

- KOHTPOMb U PEMOHT;

- TpeboBaHus K UCMbITAHUAM;

- yCTaHOoBKa.
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13.3.1.2 Pasgen 12 cogepUT pyKOBOZALLME YKasaHWA Mo ycTaHoBKe, a 13.2 cogepK1T pyKOBOACTEO MO
uaenedyeHuto Tpyb. OcTaBLlUMecs aTankl B STOM ripouecce paccMmatpusaroted B 13.3.2 — 13.3.5. MaeneyeHHyto
TpyBy, NpegHasHauYeHHYro OIS CTaTUYecKUX YCIOBUIA MPUMEHEHUS, He cregyeT MOBTOPHO WMCMOMb30BaTh B
OVHaMUUYeCKUX YCrOoBUAX NpUMeHeHWs. [na onpedeneHns BO3SMOXKHOCTY MOBTOPHOMO UCMONb30BaHUsA TPyObI
aTanbl a) U b), ykasaHHble B 13.3.71.7, BbINOMNHAKT 40 €€ U3BMNeYeHUs .

13.3.2 JokymMmeHTaLua

13.3.2.1 lNonb3oBaTento crnegyeT NOAroTOBMTE AeTalbHbli OTYET O NpealecTBYHLWEM NUCNoNb3oBaHUM
NSl OLeHKU BO3MOXKHOCTM NMOBTOPHOTO MCMOoNb30BaHuA Tpybbl. B oTueTe ykasbiBaroT rmybrHy Bogbl, XapakTe-
pUCTWKK NnacToBoro dononga, gaty yCTaHOBKU, ANWHY NpW aKkcnnyaTauvv, pabodyee gaBneHve 1 TeMmnepaTtypy
1 ntobble HenpenByaeHHbIE COBLITUSA, KOTOPbIE MOMTIU MNOBMMSATE Ha UCMOMNb30BaHWe TPyObI.

13.3.2.2 JTrobble cobbITHA, KOTOPLIE MOMTK NMOBpeanTh TpyBonpoeod, U NpedllecTeyowme peMoHTbI TPY-
Bbl crnegyeT Takke JoKyMeHTarnbHO ohopMMATE W COXpaHATL Kak JaHHble UCTOpWKM SKcrnyaTauuu Tpybonpo-
Boga. [JononHWTenbHO cnenyeT nogdepKueaTtb otyeTbl 060 Becex npedlwecTeyowmx paboTax no KOHTPOMO U
MOHWTOPWHTY, OTHOCAWMXCA K TpyBonposogy.

13.3.3 OueHka TpybonpoBoga

13.3.3.1 OBwme nonoxeHus

13.3.3.1.1 Npwn oueHke Tpybbl ANs NOBTOPHOIO UCMOMbL30BaHUSA cneayeT onpeaennTb HOBbIE NPOEKTHbIE
YyCnoBW4d, UCMomnb3ys pyKkosoacTsa 3akasunka 8 FOCT P 59309 u FOCT P 59306.

13.3.3.1.2 [o noBTOpPHOro Ucromnb3oBaHus Tpybbl crieayeT BbINOMHUTE ee 0BLWMIA pacyeT ¢ yYeToM NpoeKT-
HbIX XapakTepucTuK TpyObl, HOBbIX YCIOBWIA UCMONb30BaHWA, OCTaBLLErOCH CpoKa 3KCrnyaTauun U BCex npeLue-
CTBYHLLUWMX YCMOBWIA, KOTOpbIE MO NOBIMNATE Ha ee XapakTepucTuku. MNpu oLeHKe crieqyeT Takke NPUHNUMAaTL BO
BHUMaHWe nMobble criyyaiHbie NoBpeXaeHns, oGHapyKeHHbIe Npu KoHT pone Tpybbl nocne usenedeHus. MNpu pac-
yeTe OCTaBLUENOCH CPOKa 3KCMMyaTauynn BaKHO OLEHWBaTb BINMAHUE KOPPOIMOHHbIX hniougoB Ha KOHCTPYKLUMOH-
Hble crou Tpy6bl. [JoncnHUTENLHO cnegyeT OUeHWTL COCTOSIHWE U OCTaBLUMIACH CPOK CryKObl BHYTPEHHEro crios
WK nonrMepHoro/anacToMepHoro MaTepvana BHyTpeHHel obonouku, paboTaroLwein nog gaBneHneM.

13.3.3.1.3 Bepucukaumna Ttpybbl M oUeHKa ANA MOBTOPHOrO WCMOMNb30BaHWA PaccMaTpUBAaKTCA B
13.3.3.2 — 13.3.3.4 onsa cnegyrowumx YCrnoBui NOBTOPHOIO MCMNONb30BaHUSA:

- aHanoruyHoro UCnNonbL3oBaHUS;

- HOBbIX YCITOBWIA;

- cneuuanbHbIX CryJyaes.

13.3.3.2 OueHKa onga aHanorMyHoro UCrnorb3oBaHns

B atom cnyyae Tpyba npegHasHayaeTcA ANA MOBTOPHOIO WCMOMb30OBaHWA B YCIOBUSAX, aHarOrM4YHbIX
nepBoHaYanbHbIM YCMOBUAM, 3a UCKIHOUYEHUEM crydaes, npy KoTopbix Tpyba nmoasepranacb aHOManbHbIM
ABMEHUSM, MOBPEXKOEHUIO UMW OPYTAM COBBITUSIM, KOTOPbIE MO CYLLECTBEHHO CHU3UTL CPOK e SKCnnyaTa-
uum. HeoBxogrmo oueHUBaTL CNeayroLLy UHdopMaUuunto:

- HOBble YCMOBWA MCMOMb30BaHUA, BKMOYasds naeHTUdukaumo nobbiX 3HaYUTENbHLIX U3MEHEHUIA MPK
npumeHeHun (ypoBHu H,S nnn CO,);

- OCTaBLUMIACA CPOK 3KCMryaTauuu;

- NepBoOHayYanbHble AaHHble, YKasaHHbIe U3roTOBUTENEM, BKITHOYAaA Hecywyo crnocobHocTe Tpybhl (crie-
UncbrKauus 1 NMPoeKTHbIR OTUET).

13.3.3.2.1 KoHTponb Tpybbl Ha Hanuune NOBpeXAeHWA crnegyeT cUYMTaTb OOCTATOYHbIM ONA YTBEPK-
OEHVS O BO3MOXHOCTU MOBTOPHOMO MCMOMb30BaHWA TPYObl, CNU HOBbIE YCMOBUA UCNONb30BaHUA (BKMOYas
npouenypy 1 obopygosaHne AnNs yKMagkv U U3BMeYEHUs, YCITOBUSA OKPYKatoLWed cpeabl U SKCrnyaTauMoHHbIE
YCNOBWS) NErKo MOeHTUDULMPYIOTCH Kak 3KBUBaNeHTHbIE UMM MEHEe KpUTWUYECKME, YEM NMEpBOHa4anbHble
YCrOBWSA UMK NepBOHaYarbHbIe NMPOEKTHLIE KPUTEPWK, U ECINIW OCTABLUMIACH CPOK aKcrnyatauuy 6onbLue, yem
CPOK, HeoBXoAVMbIN ANS HOBOTO MECTOPACTONOKEHNS.

13.3.3.2.2 Cnepnyet yoensTb BHUMaHWe npouegypam 1 obopyaosaHunio, UenonbayeMbliM ONs YKNagku n us-
BrieyeHns, ocobeHHo B ry BOKOBOAHbLIX YCMOBUAX NPUMEHEHWS, FAE YCMOBWUSA YKNagKyu MOTryT BbiTb KpUTUYECKUMUA.

13.3.3.3 OueHka Ans HOBbIX YCNOBWIA UCMONb30BaHWA

13.3.3.3.1 Ecnu HoBble YCrNOBUSA UCMNOMb30BaHWA He aHarnoruyHbl NepeoHadanbHbIM UMW ecriv oLeHKa,
BbiNonHeHHaa B cooTBeTcTBUM ¢ 13.3.3.2, He no3BonseT cOenaTbh OKOHYaTenbHbIA BbIBOL, paccMaTpuBaroT
crenyoLyro MHopMauuHo;

- 06w pacyeT 1 pacyeT nornepeyHbIX ceyeHul (yunTbiBas HoBoe obopyqoBaHue Oons yKrnagku, HoBble
YCMOBWSA 3KCMMyaTayuu, HoBbIE YCNOBWSA NMPUMEHEHUA U T. 4.);

- pesynksTaThl McnbiTaHWIA onbiTHoro obpasua, ecnv AoCTyMNHbI (KpaTKo- 1 4onroBpeMeHHble UCMbITaHua).
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13.3.3.3.2 BHyTpeHHWiA cnoil u oborouka rubkoit TpyOel, paboTarwaa nog gaeneHneM, paccmaTpusae-
Mbl€ 118 MOBTOPHOMO UCMONb30BaHWSA, AOM¥KHEI COOTBETCTBOBaTh XapakTepUCTUKaM TpaHCMNopTMpYyeMOro dro-
vuga c y4eToM acrnekToB XMMWYECKOV COBMECTVMMOCTW, TEMMEPATYpPbI, rAa30BOA MPOHULAEMOCTU U CTAPEHUS.
MpW OLEHKE COOTBETCTBUSA BaXKHO UCMOMb30BaTh MOLENNU CTapEHUA U METOALI OnpedeneHst OCTaTOYHOro Cpo-
Ka crnyx6bl anacTtomepa v nonUMepa ¢ Hagnexawumm koadpuymeHTamu 6esonacHoCTy, roe STo BO3MOXKHO.

13.3.3.3.3 Ecnv npeanonaratoTca YCnoBua aKcnnyartaunn B KMCnon cpede, To MeTaniMyeckme marepu-
anbl cnegyet keanuduuposaTs Ha conpoTuaneHne SSC 1 HIC B HoBbLIX NpoeKTHLIX yeroeusax. Cnegyet Hag-
nexawym o6pas3om oUEHNTb YMEHbLLEHWE TOMWWHBI ANACTOMEPHbLIX, MONMMMEPHbLIX U METaNMUYeCcKX CINoeE,
KOTOPOE MOFTIO MPOU3OITI NMPU NMPEALIECTBYIOLWEM UCMOMNb30OBaHUN 13-3a PETTMHI-KOPPO3VK Unu abpasue-
HOro 13Hoca.

13.3.3.4 OueHKa crneunanbHbIX criyyaes

Ecnun Tpyba nogsepraeTca aHOMalbHbIM BO3AEWCTBUSIM, MOBPEXOEHWNID, KPUTUYECKUM HanpsKeHUAM
WUNu Apyrum cobbITUSIM, KOTOPLIE MOTYT CYLLECTBEHHO YMEHbLUWUTE SKCMyaTauMOoHHbIA CpoK cnyk6bl rmbKoi
TpyObl, MOXKET BbIMNONHATLCA CReayrLlee:

- cneunanbHbI NoKankHbIA pacyeT;

- HOBbIE UCMbITaHWSA OnbITHOrO 06pasua;

- pervcTpauus aHoManbHolM 3Kcnnyatauuu, Takoin Kak Bo3geicTens, korga Tpyba nogeepkeHa ycnosu-
SIM, BbIXOGALLMM 3a Npedernbl NepBoHadYanbHoro NpoekTa (3KCTpemarnbHble Harpy3ku UM TeEMMNepaTypbl);

- pervucTpauus SechekToB UM TEXHWYECKOTO COCTOSHWUSA, BbISBNAEMbIX MPU KOHTPOME B MpoLEecce 3Ke-
nnyaTauuuy Unun nocne U3BnedYeHus (Takux, Kak NoBpeXaeHre, KOpPpo3usa UMW CTapeHUe);

- perncTpauus npedwecTBYOLWWX YCIOBUA JONTOBPEMEHHOIO XpaHeHusa TpyOb;

- VCMbITaHWa Ans Kkanudvkauyum Matepmana (MCnbiTaHUA Ha CTapeHne, UCNbITaHUA Ha COBMECTUMOCTb,
KBanMprKaLMoHHbIE UCMbITaHUA).

13.3.3.4.1 CneyunanbHbiA NoKanbHbIA pacyeT MOXeT BbiTb NoneseH ANs OUeHKW NOBPEXOEHUS, Takoro
Kak 0BpbIB NMPOBOMOKU, KOPPO3usd, M3Hoc U T. N. MoryT BbIMONHATLCA HOBbIE WCMbITAHUA OMNbITHOrO obpasua
ONs NogTBEPXKAEHUA cneuManeHbiX XapakTepucTuk, HeobxoguMelx Ansi MOBTOPHOMO UCMOMb30oBaHUA TpyObl B
HOBbIX ycrnoBusAX (ecnu HoBoe obopygoBaHue ANSA YKNagKy co3gaeT BbiCOKOE HanpsikeHue B Tpybe).

13.3.3.4.2 PesynbTaThl KBanNnUUKaUMOHHbLIX KUCMbITaHWA MaTepnanos MOryT NPUMEHSATLCH ONS OLUEHKU
OCTaBLUErOCH pecypca npv BO34eNCTBUM 3KCMmyaTayuoHHoro chrirovaa unu YCroBuiA oKpyKaroLLeln cpenpl.

13.3.3.4.3 Npu BbinonHeHUn obLero 1 NokanbHOro pacyera cnegyet NpPUMeHSTb KBanupuumpoeaHHble
MeTogbl ANs pacyeTta Tpybbl 1 cuctembl B Lenom. [Npu npoeegeHun pacdeta rmbkoi Tpybbl onepaTopsl MoOryT
WCMOmb30BaTh CBOM COBCTBEHHbIE METOALI, METOAbI, YKa3aHHbIE U3FOTOBUTENEM, UMW METOAbLI TPETEUX CTOPOH.

13.3.3.4.4 HeobxoauMo BbIMOMHATE pacuyeT OCTaToOuHOro pecypca Tpybbl. [Ana 3TOro UCMONb3yrT Koad-
huymeHTsl 6esonacHocT, ykasaHHble B TOCT P 59309 n TOCT P 59306. MHdopmauns o SOMroBpeMeHHbIX
SKCMMyaTaUUOoHHbLIX XapaKTepucTukax MaTepuanos B MepBOHaYanbHbIX YCMOBUSAX SKCMMyaTauuy SBAAETCA cyLle-
CTBEHHOW NMPWY NPUHATUMA PELLEHUS O MOBTOPHOM UCTONb30BaHNM Tpy6bl. IonesHbIMY MCTOYHUKaMI UHopMaL i
AN 3TOW Uenw ABNSATCA SKCnyaTaunoHHbIA onbIT paboTel ¢ Marepuanamu U Tpybamu, pesynstaTtsl pecypcHbIX
WCMbITaHWIA, BbIMOMHEHHBIX MPU KBanvduKauuy MaTepuarnos, UcMblTaHWe onbiTHoro obpasua (paspywarlee
ucnbiTaHue obpasyos, oToBpaHHbIX U3 NM3BMEYEHHOW TPYyBLl), KOHTPOMb U3BMEYEHHLIX TPYD, COOTBETCTBYOLIUM
obpasom KBanubUUMpoBaHHAs METOAMKa HepaspyLUatoWEero KOHTPOMS MpU MOHWTOPUHME W KanubpoBaHHbIe
TEOPETUYECKN UNW MO pesynbTaTtam UCNbITaHWiA Mogenu Ang pacdyeTa sKennyaTtaLyMoHHOro cpoKka criyKobl.

13.3.4 KoHTponb U peMOHT

13.3.4.1 Obwime cBeneHUs

Onsa niobeix onepauuii KOHTPONS UMW PeMOHTa cnegyeT NpuenekaTb TEXHUYECKUIA NepcoHan uaroTo-
BUTENS.

13.3.4.2 Tpy6a mMHorocrnoHom cTpyKTypbl 663 CBA3YHOLWMX crioes

13.3.4.2.1 HezawuweHHoe apmupoBaHue Tpybbl MOXET NoABEprHYTECA MHTEHCUBHOM KOPPO3WK Mpu atMmoc-
chepHOM BO3OEMCTBUM B pe3ynbTaTe NoBpeXaeHUs (BO3HUKLLErD, HAaNpyMep, B MpoLlecce U3BMeYeHus Tpy6bbl). Mo-
3TOMY peKoMeHAYeTCH HeMeaieHHOo 3allMiliaTh Tak1e yyacTKu C MCMOoMb3oBaHWeM crieluansHbIX aHTUKOPPO3WOH-
HbIX CPEACTB M C MOMOLLBH MOKPLITUA UX JIEHTON 1N 0BBA3KON, eCNU X HEMBb3SA Cpasy OTPEMOHTUPOBATD.

13.3.4.2.2 lNpwu KOHTpOmMe BaXXHO OUEHUTb CTeneHb MMEeHLLEeACH KOpPo3ui U BO3MOXHYIO KOPPO3UD Ha
yyacTKax NnoBpeaeHHoM HapyKHol obonouky, AonycKarowel nocTyrnneHue sogbl. Kopposnsa MOXKET yMEHb-
WWUTb HeCyLy crocoBHOCTb apMUPOBaHUA W HEraTUBHO MOBMUATbL Ha €ro NMpPoTMBOU3HOCHBIE XapaKkTepu-
CTWKM. YuyacTkn Tpybbl, rge Bo BPeMs MpedwecTBYoWen akennyatayum Tpybbl pasmellanice paspbiBHbIE
MembpaHbl, ABNATCA NPYMEPOM ceKuun Tpybbl, rge MOXeT MPOoW30oTH 3HaYWUTErNbHOEe KOPPO3UOHHOE Mo-
BpexgeHue. [1ns oueHKN KPUTUYHOCTW NMOBPEXKOEHUS criegyeT NPOBEeCTU NPUeMoYHbIe UcnbiTaHus (cm. 713.3.5)
W MoKarnkeHbIA pac4eT.
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13.3.4.2.3 [Insa obecneyeHns BO3MOXKHOCTU MOBTOPHOIO MCNONL30OBaHUA MOXeT ObIThb LenecoobpasHbiM
oTpesaTtb KPUTUYECKOE NMOBPEKAEHUE Ha NOKaNM30BaHHOM y4YacTKe W yCTaHaBNMBaTb KOHLEBbIE (OUTUHIU Ha
KOHLax ocTaelumxcs cekuunii. Ocoboe BHMMaHWe crieqyeT yAensaTe CONPsiKEHUIO Mexay Tpyboin u anemMeHToM
JKECTKOCTU Ha uarmb/orpaHmuntenem usrnba, rae NnosiENeHVe NoBPEXOEHVS U KOPPO3UKU Havbornee BEPOATHO.

13.3.4.2.4 [1na peMoOHTa Hapy»Hoi 0Bonoyku Mecnonb3yT KBanuhuumpoBaHHble nNpoLeaypbl ¢ Npusne-
YeHWeM KBanuduLuMpoBaHHOro nepcoHana. B ksanudukaumo peMoHTHbIX Npouenyp BKIHOYAT WUCTbITAHUA
ONs NogTEEpPXKOEHWUA XapakTepucTuk Tpybel. Criegyer yuuThbiBaTh JONTOBPEMEHHYHO OECTPYKLUIO OTPEMOHTU-
poBaHHOro yyacTtka. B kayecTsBe ansTepHaTUBbl PEMOHTY Hapy»KHoi oBonoukn MoxeT bbb 6onee yaoo6HeIM
CHSITVE BCETO CIIOSA 1 MOBTOPHAS SKCTPY3WS HOBOIM HapyKHO 06onoyku.

13.3.4.2.5 KoHueBble hTUHIMM cnegyeT noggeprarte AeTanbHOMY KOHTporn. BaXKHo oueHuUBaTh cuctemy
KOPPO3MOHHOW 3alnTbl ONs BCeX KOMMOHEHTOB (KOpnyc KoHuesoro cdutuHra, 6onThl, rakun). Heobxognmo
NpoBepWTL NOCaA04YHOEe MECTO MOZ MPOKMagKy Ha COOTBETCTBME MPOEKTHOMY CTaHaapTy gns Tpebyemol uu-
cToTbl 06paboTky noBepxHocTV. Ecniy noBepxHOCTL He oTBeYaeT TpeboBaHUAM, TO CNEQYET NPUHATL PELUeHne
0 UenecoobpasHoCcTU NOBTOPHOW NPOTOYKKU KaHaBKW UMW 3aMeHbl hrnaHua. MNpu 3sameHe donaHua, BOSMOXKHO,
noTpebyeTca 3ameHa KOHUEBOro huThHra, NOCKOMbKY MOXKET ObiTb HEBO3SMOXHO NMPUBapUTL HOBLIW chriaHel,.
MpenoxpaHuTenbHY apMaTtypy cneayeT ucnbeltaTb WU oTKanubposaTb U 3aMeHUTb.

13.3.4.2.6 HeobxognmMo oUeHUTE SONTOBPEMEHHYH OECTRYKUMIO MNACTUKOBbLIX KOMMOHEHTOB KOHLEBbIX
doutmHros. OT nocTaewuKa TpyObl crnegyet nonydynte AaHHble o6 sKcnnyaTauuoHHOM cpoke crybbl coxpa-
HeHWs TpebyembIX CBOWCTB CMOM W MPOKMagoK.

13.3.4.2.7 Ecnn KoHUeBble (hUTUHMW YOanAKoTCs, TO KpenneHue HOBbIX KOHUEBbIX OUTUHIOB crneyeT Bbinor-
HSTb C MCMOMBb30OBAHWEM MpoLenypbl, YTBEPKAEHHOM MOCTaBWWKOM TPYDbl MW ApYTMM KOMMETEHTHBIM OpraHoM.

13.3.4.3 Tpy6a MHOrocrnolHon CTPYKTYpPbl CO CBA3YIOLWMMWN CROAMA

13.3.4.3.1 B npouecce Unu rnocre ussnedeHns Hapy:KHy noBepxHocTb TpyObl criegyeT TWaTenbHO o4n-
CTUTb W MPOKOHTPONUPOBATH.

13.3.4.3.2 Ecnu nokpbisarowmii cno Tpybbl MHOrOCMOWHOW CTPYKTYPbl CO CBA3YOWUMK CNOSMKA Mo-
BpeXAdeH (Hanpvmep, B npouecce uasnedeHus Tpybbl), TO MOXET BOSHUKHYTbE MHTEHCUBHAsA Koppo3us obHa-
YKEHHbIX YNPOYHALKUX NpAgei. MoaToMmy pekoMeHOYeTCs HeMELANEHHO 3aLUUTUTL TAKOW YYacToK ¢ MpUMeEHe-
HUEM aHTUKOPPO3NOHHBIX CPEACTE U MOKPLITUSA €ro BpeMeHHbIM HEMPOHUL@EMBIM CIOEM.

13.3.4.3.3 Cnegyet npoBepuUTb Ha KOPPO3KMKD BCE Y4YacTKW C NOBpexaeHWeM NMokpblTUS. Kopposus Mo-
JKET co30aTh UHTEHCUBHYH OECTPYKUMI0 UNaMeHTHBIX MPOBOMOYHLIX KOPAOE, UCMOoNb3yeMblX B Tpybe MHoro-
CMOWMHOW CTPYKTYPbl CO CBA3YOLWUMMK crioaMu. [N oueHKM KpUTUYHOCTY MOBPEXAEHUA NPOBOOAT MpUeMou-
Hbl& WUCMBITAaHUA W NTOKanbHbIA pacyeT.

13.3.4.3.4 MoxeT 6biThb UenecoobpasHbiM OTpesaTbk KPUTUUECKOE MOBPEXOEHME Ha NoKanM3oBaHHOM
yJyacTKe U YCTaHOBUTb KOHLEBbIE (PUTUHMM Ha KOHL@X OCTaBLUMXCA cekumii. HoBble koHUEBbIE UTUHIM crieady-
€T yCTaHaBnNuBaTb C NpUBMeYeHUeM KBanupuuMpoBaHHOro NepcoHana v ¢ UCNonb3oBaHWEM Keanudvunpo-
BaHHbIX Mpoueayp. Tpybbl MHOrOCMOWHOM CTPYKTYPbI, CO CBA3YHOLWUMM CITOSIMU, CO BCTPOEHHbLIMU KOHLIEBLIMU
dUTMHramMu, MOTYT MCMOMb30BaTbk BPEMEHHbBIE PEMOHTHbIE KOHLEBbIE (DUTUHMU, HO, Kak NpaBuro, Takow Tum
Tpy6 HE MOXET NOBTOPHO CTALUOHAPHO MOACOEAVHATLCS.

13.3.4.3.5 [Ina Bcex BUOOB PEMOHTA HapPY:KHOMO MOKpbITUA HEOBXoAUMO WUCMOMNb3oBaTh KBanudULMpo-
BaHHble npouenypbl ¢ NpUBneYeHnem ksanuduymposaHHoro nepcoHana. B ksanudukayuo npouenypbl pe-
MOHTa BKTHOYAOT UCMbITAHUA G5 NOOTBEPKAEHNA XapaKkT epucTuk Tpybbl. CnegyeT yunuTeiBaTh JONTOBPEMEH-
HYHO OECTPYKLMIO OTPEMOHTUPOBAHHOIO y4acTka.

13.3.4.3.6 KoHueBble hUTUHIK criegyeT nodeepraTte JeTanbHOMY KOHTpon. Heobxoamumo oueHuBatb
CUCTEMY KOPPO3UOHHOW 3aluTel AMNA BCEX KOMMOHEHTOB (KOpMnyc KoHUesoro ouTuHra, 6onTel, ranku). Cne-
AyeT NpoBeEPUTL NocagodyHoe MECTO Mo NPOoKMagKy Ha COOTBETCTBUE MPOEKTHOMY cTaHAapTy Ansa Tpeby-
emMol YncToTbl obpaboTkM nosepxHocTW. Ecnn noBepxHocTb He oTBevyaeT TpeboBaHMAM, TO MpUHUMaT
pelleHue o yenecoobpasHOCTU NOBTOPHOW NPOTOUKM KaHaBKK N 3ameHbl donaHua. Mpu 3aameHe dnaHuya,
BO3MOXHO, noTpebyeTca sameHa KoHueBoro donTnHra, NocKornbKy MoxeT ObiTb HEBO3MOXKHO NpUBapuTe HO-
BblA thnaHeu,.

13.3.4.3.7 Heofxogumo OUEHUTE LONTOBPeMeHHYH OeCTPYKUMIO NNacTUKOBLIX KOMMOHEHTOB KOHUEBbIX du-
TuHros. OT nocTaBLyyKa TpyDbl crnegyeT NomyYuT AaHHble 06 3KernyaTauMoHHOM CpoKe cryK6bl CMOM M NPOKNaaokK.

13.3.4.3.8 OnAa Tpy6 MHOrocrnomHoN CTRYKTYpPbI, CO CBA3YOWWMK CMOAMM W BCTPOEHHBIMKU KOHLUEBLIMMN
duUTMHramm, Heobxo4UMO BM3yanbHO MPOKOHTPONMMPOBaTL CONMPSKEHWE MEXKAY BCTPOEHHBIM HUMMENEM W BHY-
TPEHHMM crioeM € rMoMoLlpto 3epkana wnu Gopockona. CnegyeT TWareneHO OUEHWTb KpUTWUYHOCTE noboro
npusHaKka paccroeHus BHYTPEHHEro Cros, NMWHENHOro cMeLeHUs (NpocKanb3biBaHUS) MeXay Hunnenem u
BHYTPEHHUM CIOEeM UMW npocavnsaHna HedTW Ha COMNPSKEHWM HUNMENS W BHYTPEHHEro cros.
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13.3.5 TpebGoBaHUA K UCTbITAHUAM

13.3.5.1 lNocne nogrotoBkn Tpy6bl K MOBTOPHOMY MUCMNOMb30BaHWIO ee cnegyeT NoaBeprHyTh 3aBOACKUM
ucnbITaHUAM, ykasaHHbeim B FOCT P 59309 wnu MOCT P 59306, unn cornacHo TpebosaHusam noTtpebutens
(Takum, Kak rmapocTaTUYecKoe UCMbITaHUe, UCMbiTaHue WwabnoHamm Unn KOHTPOnb LLENOCTHOCTU SMeKTpuYe-
ckoi uenu). Cnepyet obecneunTs, YToObI AaBNeHVE MMAPOCTaTUYECKOrO UCMbITaHWs COOTBETCTBOBarNo Tpebo-
BaHuaM FAT, nanoxeHHsiM B FOCT P 59309. Ecnn gaeneHue UCnbiTaHUs CHKAETCA, TO MPOEKTHOe AaeneHxHue
cnegyeTt yMmeHbWWTe 4o 0,67 gaBneHus MCrbiTaHuE.

13.3.5.2 [Ina xpaHeHua nocre npoeegeHUs UCMbITaHUA nod aBreHueM MoXKeT noTpeboBaTbes npo-
MbIBKa TPYObl 1 3aLyuTa ee oT Koppoaun. [JonyckaeTcs UCMonb3oBaTh OPYrMe METOAbI UCTIbITaHUSA U KOHTPONMS
ans obHapykeHus gedekToB B Tpybe, Takux Kak noteps MaTepuana u3-3a Kopposuu, TPELLWHbI UMK TEXHOMO-
ruyeckne gedekTbl B KOHCTPYKUUOHHBIX CrOsX.

13.3.5.3 lpu NOBTOpPHON yKMagke M BBOAE B 3KCANyatauuilo criedyeT yduTbiBaTb pPekomeHZauuu,
npueegeHHble B 12.4 n 12.5.

14 MOHUTOPUHT LeNTOCTHOCTU U TEXHUYECKOTO COCTOAHUSA

14.1 O6wWwme cBegeHNnA

B pazgene 14 npuBogsaTCA pyKOBOAALLUME YKasaHNA U peKoMeHOauun no MOHUTOPWHIY LEeNOCTHOCTH U TEXHN-
YecKoro COCTOSIHWA, BKMOYas BO3MOXKHbIe gecthekTbl TpyObl, ans rubkux Tpy® MHOroCcnoiHoi cTpyKTypel 6e3 cesayto-
Wwmnx crnoes. B uenom pasgen 74 He npuMeHUM K rubkum Tpybam MHOroCoNHON CTPYKTYPLI CO CBA3YIOLWUMK CIOSAMU.

14.2 OcHOBHbIe NPUHUMUIbI

14.2.1 MpyHUMNbI KOHTPONA/MOHUTOPUHIa
14.2.1.1 Heobxoanmo paspaboTaTb AeTanbHy NporpammMy MOHUTOPUHIA LENOCTHOCTU M TEXHUYECKOTo
COCTOSIHUS,, OCHOBbLIBASICb Ha OLIEHKE PeXXUMOB paspyLUeHWs, KOTopbIM nogeepraetcs rubkas Tpyba, n pucka,
CBH3@HHOIO C paspyLeHWeM OT KaXKOoro UCTOYHMKA.
14.2.1.2 CucteMa MOHUTOPUHIA NPOeKTUPYEeTCA ANA 3KCnnyartauun B TeYeHUe pacyeTHOro NpombIcro-
BOro cpoka cny6el unu, ecnu BygeTt Heobxogumo, ANS YMEeHbLIEHHOro Nepuoda Ha ogHom unuv Gonee pan-
3epax, NpegHasHa4yeHHbIX 45 AUHaMUYECKUX YCMOBWIA, MW BIKWOHbBIX TpyBonposogax gns uccrnegoBaTenb-
CKOrO WK 3KCnnyaTayuoHHOro Ucnone3oeaHus. CreqyeT NornHOCTLH paspelunTs 3TU BOMPOChH! U 3aBepLUUTb
MPUHATWE 3KCMyaTauWUoHHbBIX NMPUHLMMOE A0 Havana npoekTrnposaHus. MpUHLMNEI MOHUTOPWHIA WU KOHTPOMS
VO EeHTUPULMPYIOT B UCXOOHBIX YCNOBUAX MPOEKTHOMO peLLeHns.
14.2.2 O6wue cBegeHnn
OBbIyHO B NporpaMMy KOHTPOMS U MOHWUTOPWHIA CriegyeT BKruyaTh YCroBUSA MpuMeHeHusa rnbkoi Tpy-
6bl 1 BCcriomoraTensHoro obopygosaHus.
14.2.3 Uenn
Llensmun nporpammesl MOHUTOPWHIA LEMNOCTHOCTM M TEXHWUYECKOTO COCTOSHUSA B NMPpOoLEecce aKcrnyaraymm
crnenyeT cuuTath:
a) obHapyKeHVe BO3MOXKHON OECTPYKUMU Ha SOCTATOYHO PaHHEW cTaavu AN BO3MOXKHOCTY MPUHATUSA
BOCCTaHOBUTENbHbIX JEACTBUIA 1, Takum oBpasom:
1) sawmTy OT aBapuii UNU CoKpaLleHUa cpoka cryXobl,
2) 3aLUNTY OT 3arpa3HeHns oKpy:KatoLlen cpebl,
3) npegoTBpalleHue NMPoCToeR,
4) MUHVMW3aLWIO PUCKOB 3KOHOMUYECKMX MOTEPb, BO3HUKALWMX MpY AECTPYKUUN CUCTEMBI TMBKUX
TpybonpoBodoB WK NOBPEXOEHUM MPOMBICIOBOrO 060pyAOBaHUS;
b) coxpaHeHne NpUrogHOCTH K UCMOMb30BaHWI0 MO HasHaYeHuo;
C) COOTBETCTBWE HOPMaTUBHbIM TpeboBaHuAM;
d) obecrneyeHre MOHUTOPWHIA TEXHOMOTMYECKNX NapaMeTpos.
14.2.4 PaspaboTka nporpamMmbl KOHTPONA/MOHUTOPUHra
14.2.4.1 Heobxogumo naeHTUULMPOBaTE BO3MOXHbBIE PEXUMEI paspyLUeHUa AnA KOHKPETHON KOHCTPYK-
LMK 1 YCINOBUM NpUMeEHEHNS rnubkoi TpyBbl. [Mpy oLeHKe BO3MOXKHBIX PEXVMOB Pa3pyLUEHUS CredyeT yuuTbiBaThb
dyHKUMOHanNbHbIE W 3KCMyaTayuuoHHble TpeboBaHus, npegbaBnaemble K cucteme rubkux Tpybonposogos.
14.2.4.2 HeobxogMMo BbINOMHATE aHanua pUCKOB A5 KONMMYECTBEHHOW OLEHKW pycKa, OTHOCHALLEerocs
K KaKOoMy pexunMy paspyleHus, obbl4yHO B 3aB1CMOCTK OT BEPOATHOCTU W NMocneqctsuii paspywenns. MNpu
YCTAHOBMEHUM CTPAaTEMKM KOHTPONS W MOHUTOPWHra cnegyeT CBA3bIBaTb CTeNeHb TpebyeMoro MOHWTOpPMHIa
WN KOHTPONMSA C paccyuTaHHbIM YPOBHEM puUCKa.
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14.2.4.3 Umetowmnecs npsamble UM HENpsMble MeTo4bl KOHTpoNA Tpyoel/gocTyna kK Tpy6e cnegyeT oueHm-
BaTb MO MX MPUrOQHOCTU ANSA NpedyCcMOTPEHHOMO NpYMeHeHWA BelkugHoro Tpybonposoga wunn paiisepa. B koH-
CTPYKUMK cUcTeMbI rMbkuX TpyBoNpoBOAOE U COOTBETCTBYIOLLEM HaABOAHOM U NMogBoAHOM obopygoBaHuy crie-
AYeT NpenycMOTpeTs Hagnexawme Mepbl Ans obneryeHnss MOHMTOpUHra Tpybbl. B 3Tom oTHOLEeHWK HagBOaHbIE
TpyBonpoBodkl NpoeKTUPYHT 418 o6ecneyeHUs OCTyNa K BHYTPEHHUM WHCMEKUMOHHbLIM UHCTPYMEHTaM.

14.2.4.4 TpebosaHua 6a3oBbIX UCCMELOBaHUA YUUTLIBAKOT ONS KaXK4oro mMetoda, KOTopblid BbibuparoT
Kak 4yacTb MporpamMmel MOHWUTOPWHrE LEMOCTHOCTM U TEXHWYEecKoro cocTosHus. CnegyeT obecneuntb nog-
rotToBky Ans nroboro Takoro 6asoBoro vMccrnegoBaHUA nNepen TeM, Kak BBecTu TpyOy B sKkcnnyaTauuto, U peru-
CTpauuo CreayeT BbINOMHATh B TEUEHME BCEMO Cpoka crnykbbl cucTeMbl Mibkux Tpyo6.

14.2.4.5 MOHUTOPUHT LEenoCTHOCTU crnedyeT HaunHaTe Ha 3aBode C TWaTeNbHON MHCMEKLUW, KOHTpOons
KayecTBa U JOKYMEHTUPOBaHWSA TEXHOMOMMU U3roToBNeHUs. Heobxognmo TwatenbHo NnaHnpoBaTtk onepawuu
o yknagke Ans npegynpexaeHus rnoBpekaeHns oT crnycKko-nogbemHoro obopygoeaHus. Ocoboe BHUMaHWe
OOIKHO YOENATbCA nepeoMy 6azoBoMy BU3yanbHOMY KOHTPOIMH MOcTie YKNaaky Ans 4OKYMEHTUPOBaHUS MU-
HUMAanbHbIX aHOMarnuii Un NoOBPEXKAEHWH, KOTOPbIE MOTYT YKasbiBaTk Ha HeoBHapyKeHHble NpobrnemMs! 1 He-
obxognmocTb 6ornee YyacToro MOHUTOPUHra.

14.2.5 MepecmoTp nporpaMMbl KOHTPOSSA U MOHUTOPUHIa

B TeyeHne cpoka cnyxbbl NPOMBICIOBOWA cUCTEMbI TMBKNX Tpy6 NporpamMmmy KOHTPOMS Y MOHUTOPUHTA
cregyeT nogseprate perynsapHoMy, JOKYMEHTarnbHO odopMneHHOMY nepecMoTpy. MNpu 3ToM nepecMoTpe rno-
BTOPHO OLEHUBAKT METOAbI M NMEPUOOVNYHOCTb NMEPECMOTPa Ha OCHOBE Pe3ynsTaTOB KOHTPOMS UMM MOHUTO-
pUHra, onbiTa WUCMOMbL30BaHWS 3TOW UMW aHaNOMMYHbIX CMCTEM UMW AOMOMHUTENMbHbBIX 3HAHWN O MOBEOEHUU
mbkux Tpy6. JokymeHTanbHO odopMIIEHHBIE MPOTOKOMbI MpoLecca nepecMoTpa CredyeT COXpaHAaTb B Te-
yeHue cpoka cnyxbbl NPOMBICNIOBOM CUCTEMBbI UMK cpoka cnyxbbl kaxgon rmbkol Tpybel B NPOMbICNOBO
cucTeme, ecnv Kakne-nubo Tpybbl UCMOMb3YHTCH MOBTOPHO.

14.3 PeXXuMbl paspyLieHns U BO3MOXHbIe AedeKTbl Tpyd

14.3.1 Pexum paspyweHuns rubkoil Tpybbl onuckiBaeT ogvH BO3MOXHbIW Npouecc, Npu KoTopoM rubkas
Tpyba MoxeT paspywmnTbea. OAVHOYHBIN pexnm paspylueHua obbluHO npeacTasndeT nocrnefosaTenbHOCTh
pasBuTUS gedbekToB TPyDbl, KOTOpbIE MOTYT MPUBECTY K paspyLleHuto TpyObl. MaeHTHdUKaLuo XxapakTepHbix
PEeXVMOB paspyLleHUs criegyeT OCHOBbIBaTb Ha AeTarnbHOM 3HaHu nosegeHus rmbkoi Tpy6bl.

14.3.2 Tabnuuybl 30—32 naeHTUDULMPYIOT BO3MOXHbIe AdediekTbl, BNUALME Ha LLeNocTHOCTL CUCTEM
rmbkmx Tpy6. Kaxkabii fedpekT NpoHYMEepoBaH, U YKasaHbl BO3IMOXHASA NpuUYnHa U NocnencTB1s 3Toro gedekTa.

14.3.3 Tabnuubl 30 1 31 oTHOCATCA K YyCMNOBUAM NpUMeHeHUs parsepa 1 rmbkux BelikuaHbIX Tpy6onposo-
[0B, COOTBETCTBEHHO OTAENBHO KNnaccudmumupyroTes gedekTol B Kaxkgom crioe Tpy6el. Tabnuua 32 oTHocutcs
K gedpektam, CBA3aHHLIM C CUCTEMHBIMW KOMMOHEHTaMK 1 NPUHAONEXKHOCTAMU TPyObl, NoBpeXKaeHWe KOTo-
pbIX MOXET MOBMUATL Ha TEXHUYECKOE COCTOSAHWE W LLenoCTHOCTL camoii rmbkol Tpy6bl.

14.4 MeToabl MOHUTOPWHIa

14.4.1 B Tabnuuye 33 nepedyncrneHsl cywecTByowmne MeTodbl, 4OCTYNHbIE ANA MOHUTOPUHIA rMbKuX Tpy6
BO BpeMs aKcrnyatauuu. [1o HacToALEero BpeMeHu BU3yanbHbIid KOHTPOMNb U Nepuoguyeckoe UCnbiTaHue Ha
daeneHue 6binv Hanbonee pacnpocTpaHeHHbIMKU hopMaMKu MOHWTOPWHrA MpW aKCnnyaTauumn, MCnomb3yeMbl-
MW AN AeMOHCTpaUUK COXpaHeHWUs NPUroAHOCTU K UCMOMb30BaHWUIO MO HA3HaAYEHWH.

14.4.2 Hepaspywarolwnii KoHTporke Tpy® npu akcnnyatayuu BkNoyaeT B ceba TexHonorku ¢ otbopom
n 6e3 ot6Bopa npob, KoTopble ObiNK NOATBEPKAEHLI HA MPOMbICTIE U COOTBETCTBEHHO KBaNUMULIMPOBaHbI Kak
METOAbI N3MEPEHWIA.

14.4.3 CTapeHne HeMETANNMMYECKMX KOMMOHEHTOB 1 KOPPO3US UMK 3P031A METaNMMUYECKUX KOMMOHEH-
TOB MOTYT NoABepraTbCa MOHUTOPUHIY MyTEM YCTaHOBKM B NOTOK KOPOTKUX UCMbITEIBAEMbIX TRYO 1K KynoHoB,
pasMeLLaemMblX B KYNMOHHbIX kaMmepax ana otbopa npob. B TeueHne cpoka cnykbbl KOMMNOHEHTa WUCNbITbIBaE-
MbIA MaTepuan MOXeT W3BMeKaTbCA C 3agaHHOoM NePUOAUYHOCTEIO WU NogBepraTeCA paspyluarowemy unm He-
paspyLuatoLemMy KOHTPOnN. Ha pucyHke 38 nokasaHo W3BMeKaeMoe KECTKOE PaCcronoXKeHWe UCTbITbIBAEMO
Tpybbl (NocnegoBaTenbHO MW NapannenkHo MoToKy), KoTopas Menonb3yeT HaTypHY Mogenb BHYTPEHHWX
crnoeB rnbkoit Tpy6bl. ATO NO3BONAET BEHTUNMPOBATL ras Yepes NpegoxXpaHuTenbHY apMaTypy.

14.4.4 QuaneKkTpuyeckoe 3o0HOUPOBaHWE BHYTPEHHNX obonodyek, paboTarolmnx nog gasneHuem, cnegy-
€T MUCNonb3oBaTh TOMLKO MpKU KBanUdUKauumM ero Ana maTtepvarna U guanasocHoB TeMnepaTypbl U JaBneHus,
NpYMeHUMbIX K ycnosuam akcnnyaTtauun. Ha pucyHke 39 cxemaTiyHo NpedcTaeneH MeToq UaMepeHus, npu-
MEHVMbI 4NS MOHUTOPWHIra HaABOAHbBIX BHYTPEHHUX obonoyek Ha gaeneHve, paboTarolwmx nog AasneHuem,
pasMeLLeHHbIX Ha BEPXHUX CTPOEHMAX NraTthopm.
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14.4.5 Tpn MoHUTOpWHre audddhy3nm rasoB KomnbLEBOro npocTpaHcTBa ribkoi Tpybbl U3MepseTcs co-
cTaB rasa, oTbvpaemoro Yepes BEHTUMALMOHH YO apMaTypy Ha KOHLeBOM dUTKHIe Tpybbl, 0BbIYHO B BEPXHE
yacTu paisepa. Lienbio sBNAeTcA yCTaHOBMNEHVE B3aUMOCBA3W Pe3ynsTatoB C NOTEHUWanbHOW Kopposuei
meTannuyecknx crioes (Bkrnodyas SSC 1 HIC) unu cteneHsro cTapeHus BHyTpeHHeil obornouku, paboTaroLlei
no4 OasBneHuem, Yto MoxKeT obecneunTb paHHee NpegynpexgeHne o OeECTPYKLWM, MPU KOTOPOW MOXKET BbiTb
HapylUeHa LenocTHOCTb TpyObl.

&
a) NapannensHo b) MocnenosarensHo

1 — WcNeITeIBAaeMan TpybDa
3 HanpaeneHxve notoka.

PucyHok 38 — Cxema BO3MOMHOrO pacnonoXeHns UcnbiTbiBaemoin Tpy6sl

1

g ]

3° 4 5 _E
_E

7

T — WCTOYHMK NEPEMEHHOID TOKA, 2 — COBMECTMMBIM NEPCOHANBHLIA KOMNLKOTED; 3 — MYNETUMETR; 4 — MyNbTUMNNeKcop; § — pacnpenenvTentsHeIn
wuT; 6 — nHTepdencHsA Brok, 7 — BapLIBoONacHaA 30Ha OTKPLITOW Nanybel; 8 — aoHaupyeman TpyOHaA BCTaBKa B SKCMMYaTaUMOHHOM NoToKe

A MyanMMETp gorrkeH MaMepATe MHOYKTUMBHOCTE, @EMKOCTE M CONPOTUENEHWE.

Plﬂ‘lcyHOK 39 — CxemaTndyeckoe npegcrtaeneHe HageBogHOMo gW3aNekTpruYeckoro 3soHgpoBaHA M KOHTPONbHO-
MSMEPMTEJ'II:HOI;I annapaTtypbl 4NA MOHWTORWHIA TepMonnacTU4YHOCTH
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14.4.6 MOHUTOPUHT Harpysok, gedopMauunmn 1 oOKpyXxatoLlled cpeabl BKIKUYaeT MeToObl, KOTOpbie naMe-
pSIOT cregyroLLlee:;

- HaTsKeHue Tpybbl;

- nNporue;

- KpyJeHue;

- U3rub;

- COCTaB BHYTPEHHErO NMPOAYKTa;

- BHYTPEHHEE OaBMeHne 1 TeMnepaTypy;

- NEpeMELLEHWSA CYOHa U YCITOBUA OKpYKatoLel cpeqbl.

14.5 Pekomengauun

14.5.1 O6GnacTb NPUMeHEHUA peKoMeHO4auumn

HecmoTps Ha To, UTo MeToAbl U NEPUOAUYHOCTE TPeByeMOro MOHUTOPWHIA WU KOHTPOMS pEKOMEHAYETCS
ornpenensaTs Ha OCHOBE Pe3ynbTaToB AOKYMeHTanbHo odopMIIEHHOrO aHanusa pyCcKos, Aanee npuseneHbl
HekoTopble 0bLUMe KOMMEHTaPUU MO CYLLUECTBYHOLLMM USMEPEHUSM MPpW KOHTPOME Y MOHUTOPVHIE.

14.5.2 O0Wwme peKoMmeHOaLun

14.5.2.1 TogBogHbIA BM3yarnbHbIA KOHTPOMb MOXET NMPOBOOUTBCH C WMCMOMNb3OBaHWEM BOLOMa30B WK
ROV. MNMogeoaHel M HadBo4HbIM BU3yanbHblA KOHTPOML crnegyeT neproguyeckn nNposoduTe AN BbIABMEHWA
HanuuMs BUOUMOro MOBPEXOEHUNA rMBKMX TpybonpoBodoB OT asapuii, AECTPYKUMM B MpOLLECCe SKCnyatauuu
Wnu NoBpeXaeHVa nNpy yknagke. Tam, rge BoSMOXKHO, paiaepbl U BblKugHbIe Tpybonposodbl He0BX0ANMO KOH-
TponvpoBaTk MNOCMe aBapuHbIX CUTyauuid, KOTOpbIE MOMMW MPVBECTU K BO3MOXHbLIM NOBpeXAeHUAM. TpybHbie
cUCTEMbI CriegyeT NOBTOPHO KOHTPONMMPpOBaTk Nocne peMoHTHbIX paboT 4na nogTeepXaeHns Toro, YyTo nobbie
BUAbLI peMOHTa Tpy6 Unu KOMMOHEHTOB UM 3aMeHa BbIMOMHEHbLI Hagnexawum obpasom. BuayanbHblii KOHTPOMb
TawKe cnegyeT NpoBoauTb B Criydae MoBTOPHOIC COeAUHEHWS Nocne asapyviitHoro Unv NNaHoBoro oTCoeavHEHNA
Tpy6. BusyanbHblli KOHTPONb NPUMEHSAOT ANS UOEHTUUKaUMK CredyroLwnX BO3MOXHbBIX Npobnem:

a) cTeneHu v Tna obpacTaHsa MOPCKUMW OpraHn3mMamu;

b) obuielt LeNOCTHOCTU N TEXHUUYECKOTO COCTOSAHNA TPpYyObl, BKNOUasA YTEUKN;

C) UEMNoCTHOCTY 1 TEXHWYECKOrO COCTOAHWSA HapyXHOW 060oMnoYKku U BHELLHEro Kapkaca Tpydbl;

d) saMeTHbIX MPOAYKTOB Pa3pyLUeHUs;

€) HannYus pasmbIBOB W OLEHKN ONWHbI cBOBOOHbLIX NPONEeTos;

f) TEXHWUYECKOro COCTOAHUA KOHUEBLIX (DUTHMHIOB;

g) TEXHWUYECKOTO COCTOAHWA CUCTEMbI KATOQHOW 3aLMTh;

h) noboro naeHTUULUPYEMOTO NMOBPEXAEHUS, UCKPUBMNEHWUA UNW OECTPYKUWN;

i) nroboro ngeHTUULUPYEMOro HapyweHUa KOMMOHOBKU TPyDbl U HapyweHUa uny noTepy Bcrnomora-
TeneHoro obopygoBaHus;

j) B3aumogeicTemA ¢ gpYyrMMY NogBOAHbIMU TEXHUYECKMMW YCTPOWCTBaMM,

k) netnn u peskue nepernbol.

14.5.2.2 JedekTsol HeobXo0aUMO JOKYMEHTaNbHO ohOpMMATE C TOUKU 3peHWA TUNa, pasMepa, pacnono-
XeHusa (MgeHTudKnKauna Tpybel 1 reorpachnyeckne KoopanHaTel pacrnonoXeHus gedekTos), mybuHel 1 Bpe-
MeHKn obHapykeHusa. CnenyeT oueHWBaTh BNUAHVWE ed)ekTOB Ha KOHCTPYKUUOHHYO LENOCTHOCTb UMM repme-
TUYHOCTb KOHCTpYKUMK. [onyckaeTca Takke NpoBOOUTE akycTuyeckoe obcrniefgoBaHue Ans AeHTUukaymm
pacnonoxeHns 3arnybneHHeix Tpy6 1 rnybuHel 3arnybneHus.

14.5.2.3 HapyXHyto nosepxHocTb Tpy6 criegyeT KOHTPONUPOBaTh Ha Hanuuue Hagpesos, YriybneHui,
abpasvBHOro U3Hoca, BCryunBaHuii, MArKME yyacTku, OTAeneHne HapyHoi obonouk unuv nobsle npusHaku
oTaeneHua rmbkoii Tpybbl OoT koHUeBbIX huTuHros. JTrobyro TeHaeHUUO noaselwweHHoro Tpybonposoaa obpa-
30BbIBaTL NETMNM TAICKE credyeT oTMeUaTs, TakK Kak 3T0 MOXET MPUBECTU K NepeKkpyUMBaHIIO MPU HaTHKEeHWUN.
HesawueHHble NOBEPXHOCTU KOHLUEBLIX (PUTWHIOB KOHTPOSMMPYIOT Ha Hanuumne TPewuH WK MOBLILLEHHYH
Koppoauo. MegneHHoe NpoHVKHOBEHNE XUMWUYECKNX PeareHTOB UM NpoayKuui Yepes BHyTpeHHo obonou-
Ky, paboTatoLyyro nog JaBMneHNEM, MepBoHaYanbHO MOXKeT BbiTb 0BHapyKeHO Mo MUrpayuy NpogyKToB BOOMb
TpyBonposoda 1 UX BeIJEMNEHNI0 Uepes ApeHaKHYH apMaTypy Ha KOHLEBOM (bUTHHre.

14.5.2.4 PacnonoxeHue Tpy6, BbibpaHHbIX AN U3MepeHUs, onpenensoT B COOTBETCTBUN C KECTKOCTLIO
3KCMNyaTauUoHHBIX YCNOBUIA C TOYKW 3PEHUS HarpyKeHUd, gedopMau, BHYTPEHHWUX U HapyKHBIX YCIOBUIA
OKpY:KatoLLel cpedbl U Tam, e BO3MOXKHO MPAMOE M3MEPEHME CEKLUKN TpyBbl C UCMONb30BaHUEM HapYKHbIX
WM BHYTPEHHWX HepaspyLaLwmx MeTogos KoHTpons. Ana rmbkux paiisepos K yyacTkam KpUTUUYECKOro npo-
EKTHOrO HarpykeHus (ogwH unu Gonee) MoryT OTHOCUTLCS:
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- BEpPXHEE KOHLEBOE COEAVHEHWE AN MOHUTOPUHIa HaTsKeHus, uarnba n npormba;

- OMNOpPHbIA Byl 4o UNK nocne NoABOAHOrO NorpyeHus ans obecneyeHnsa Tpebyemoro narmba 1 UCKo-
yeHus ckpyduBaHua Tpybonpoeosa;

- coedVHeHWe palidepa c OCHOBaHWEM AN MOHUTOPUHIa TemMnepaTypbl, u3rmba 1 gasneHus.

14.5.2.5 Ecnu npakTUYEeCKN OCYLLEeCcTBUMO, TO npegycMaTtpueatoT, YTobbl UcnbiThiBaeMbele TpyObl noa-
Bepranvcb BO3AeNCTBUIO aHanorMyHbIX QaBrneHnid, HanpsKeHnid 1 ycnoBuid auddysmMoHHoro nepeHoca, dak-
TUYecKkn geicteyrowmx B rubkor Tpybe. MNpu MOHUTOPUHre BO3AENCTBMS MnacTtoBoro cdnouga Ha nonumep
ucnbiTeiBaemyr Tpyby unu kamepy ana otbopa npob crnegyeT pacnonarartb B KoHUe rubkoit Tpybbl, Bnvkaii-
LWEM K YCTBHO CKBaXXWHbI, @ Takke Heobxogumo noggepkvisatbe TEMMAEpPaTypy UCMbITbiIBaeMoi TpyObl, paBHyo
TemMnepaTtype cekuun rubroin Tpybbl, Grivekalien K yCTbio CKBaXKWHbIL. N8 MOHUTOPWHra 3po3nu paguyc us-
mba ucnbiTeiBaeMoi Tpybbl NpegycMaTpuBaoT MeHblle, YeM MUHUManbHbIA paguyc mnarnba rubkor Tpybbl
npw aKcnnyaTayun.

14.5.3 NMepuoan4HOCTL KOHTpONS

14.5.3.1 MNepuogMUyHOCTb KOHTPOMA crieqyeT ycTaHasnueaTh C YUETOM PEXUMOB paspyleHus Tpyb. MNpu
ornpeneneHny NepMoguYHOCTM KOHTPOMNSA paccMaTpUuBatoT criegytolve dakTophbl:

- NocrnencTBUSA paspyLUeHNs Mo OTHOLLEHUIO K YEMNOBEYECKON JKU3HU, MMYLLECTBY W OKPYKaloLLEeii cpeae;

- 3KCMyaTayMoHHY KPUTUYHOCT;

- CTeneHb WHHOBALWKU UM OTCYTCTBUE 3KCMMyaTalWOHHOIO OMnbiTa B aHanorMyHbIX YCNoBuAX;

- TpyBHbIV NPOOYKT U YCNOBUSA 3KCMMyaTauuu, Hanpumep aKcnnyatauuio B KUCIOW cpene, BbiICOKoe OaB-
neHve;

- TeKyllee TEXHWYECKOE COCTOSHUE, NPeabICTOPWIO KOHTPOMA 1 3KCchyaTauumn Tpyosbil.

14.5.3.2 B nporpamMMe KoHTponsa Heobxoaumo onpefenaTh NepuogUUHOCTb BHELIHEro BU3YaribHOro KoH-
Tponsa ona rmbkux Tpyb v npegycmatpyBaTth €ro BbIMOSHEHWE HEMOCPEACTBEHHO Mocne npegnonaraemoro
NoBpeXOeHUH, MOBTOPHOMO COEQUHEHWS UMW YKMNagKu U GO 3achINKU TPaHLIEWU UMW MOACHINAHUA rpyHTa.

Tabnuuya 30 — BoamoxHble gedekTbl TPY6 Npwr cTaTUHEcKMX YCIOBWAX MPUMEHEHNA

Cnoi Tpydkl gHe&N;?c{r)a HedekT MNocnegcTeme BoamoxHaA npuanHa
Kapkac 1.1 OTBepcTue, LWenb, | ¥MeHbLUeHHOe COMpo- | a) 3po3us OT BO3OelCTBUA Necka;
A3BMHA WNW YTOHb- | TUBMEHWe CMATMIO W | b) WeneBas, TodeyHad WnNW paBHOMepHas
LeHne yYMeHblLUEeHHas  Hecy- | kopposusa (m SSC/HIC);
wasn cnocobHocTb Ha | C) 3KCnnyaTauusa B YpeaMepHo KICroW cpede;
pacTsKeHne d) noBpexgeHue BHYTPEHHUM CHapAOoM
1.2 Oedopmayma npu | NokansHoe ymeHblle- | a) M3BbITOUHbIN M3rKB;

packpbiTUM  apMu- | HMe CconpoTuBneHns | b) MabbiTouHoe HaTAXeHWe Npu uarkbe;

pytoLLero cnos CMATUKO W Hecyllell | c) NoBpexaeHWe BHYTPEHHUM CHapsaom

cnocobHocTK Ha pac-
TAXEHWe
153 CmATWe nnun oBanb- | 3abnokupoBaHHblid MM | a) 3bbIToHHOe HaTHKeHNE;

HOCTb YMeHbLUEHHbIN KaHan b) n36biToUHOe AaBneHWe, BO3HUKLLEE MEX-
4y crnosAMu B MHOTOCMOWHOM KOHCTPYKLWW
oBonoukn Ha gaeneHne npu cbpoce faene-
HWA B KaHane Tpybbl;

c) HapyxHoe n3bbiTOMHOE OaeneHve (BOs3-

MOXHOE OTBEpPCTUE B HapyXHoi obonouke);

d) Bonbluana HadvanbHaA OBanbHOCTb (ge-

heKT N3roToBNEHNA);

e) n3abbiTouHOe HarpyeHve unu gedopma-

UMA Npu yknagke;

f) Bonbloll pagnanbHbI 3a3op Mexgy ap-

MUpOBaHWeM, obecneqrBaloLLIMM CTOMKOCTb

K OaBNeHuw, W BHYyTpeHHell obonoukon,

paboTatwwell nog gaeneHvem (nedekt ms-

FOTOBNEHWSA);

g) BokoBol yOap Wnu TOYEYHbIA KOHTaKT
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Crnoi TpyDbl ;[He?ﬁh;?:r)a HNedexTt MNocnencrene BoamoxHaa npuamnHa
BHyTpeHHAs 2.1 TpewwHa wnu oT- | YTedka cpegpbl B konb- | a) oTBepcTUE, Ny3bipb, BKIKOYEHWE WK OpY-
obonouka, BepcTue LeBoe NPOCTPaHCTBO, | roi gedeKT N3roTOBRNEHWS;
paboTato- nunu paspble Hapyx- | b) paspbie apmupoeaHus, obecnednearLle-
was nog HoW oBonouvkKn, WKUNKM | ro CTOMKOCTE K QaBneHnko;
daBrneHnem paspble Tpybbl/yTedka | C) packpbiTve apMUpoBaHus, obecnevuneato-

Liero cTOMKOCTb K JaBMneHuio;
d) crapenue (oxpyndvBaHve);
e) TemnepaTypa Bbille pacHeTHbIX YPOBHEI;
f) pecpbexT Kapkaca;
g) 4aBneHue Bbille pacqeTHbIX YPOBHEN;
h) noBpexaeHue cpencTBOM OUNCTKK 1 gua-
rHOCTMPOBaHWS;
i) TpewwmHoobpazoBaHue OT OKpyXatoLen
cpenbl;
Jj) 3po3us (Tpy6bl ¢ rMagkumM NPoxXodHbIM Ka-
Harnom);
k) coctaB npogykTa BbIXOAWT 3a@ NPOEKTHbIe
npegens
22 Paspbi Pazpywenne Tpybbl a) narnb TpyBbl (cTopoHa HaTAKeHna);
b) cmaATHe (yTeuka uepes HapyxHyw o6o-
MOYKY, HU3KOe BHYTpPeHHee AaBneHne, CMA-
ThIA Kapkac);
C) CTapeHne 1 oXpyn4yvBaHue;
d) paspylweHve apmmrpoBaHus, obecnedvsa-
FOLLIETo CTOMKOCTb K AaBeHnio
2:3 Cmatne BocctaHaenveaemoe, | M3bbiTodHoe CHKeHWE SaBMNeHWA NpodykTa
HO MnacTu4eckoe Bbl- | WMNW U3BbITOYHOE BHELLHEE AaBNeHne OTHO-
TArvBaHue CUTENbHO BHYTPEHHEro AaeneHua (oTcyT-
CTBME KapKaca WNu CMATUe KapKaca)
2.4 OxpynunBaHuve npy | YMeHblleHHasa 3na- | MamMeHeHWs CcBOWCTB Marepuana (QecTpyk-
cTapeHuu CTUYHOCTD U MOBbl- | UMA), BO3HWKAOWWE OT BO3OeWCTBUA dononaa
LeHHaA BOCMpUUMHYU-
BOCTb k 0Bpa3zoraHuio
TpeLyH
25 WM3bbiTouHas nonsy- | BoamoxHocTe paspbl- | a) pabota npu gasneHun n/mnm
YecTb (3KCTpya3uA) | Ba B BUOE OTBEpPCTWA | TemnepaType BHe WX Npeaenoe;
nonuMepa B MeTan- | Wnv TpeLWHbl b) HeHagnexawwi Beibop MaTeprana;
TNNYECKWIA croi C) HeHagnexallaa TONWKHa CTEHKM
2.6 Benyuusanne BosmoxHocTb paspbl- | a) GeicTpoe paspylueHne nNpu paboTe ¢ gaene-
Ba B BMOE OTBEPCTMA | HUEM W/WIM TeMNepaTypoli BHe MX Npedenos;
WK TpeLWHBbI b) BbicTpoe paspylleHWe Npu HeHagnexa-
Liem Bblibope maTepuana
Apmupyto- 3.1 OB6pbie oTOenbHbIX | YMeHbLUEHHaA Hecy- | a) KOpposus;
M4 crioi, WNyM  Heckonbkux | Wwas cnocobHocTb koH- | b) SSC;
obecneuu- NpPOBOMOK cTpyKuymK, unm paspeie | c) HIC;
BaKOLLMIA Tpy6bl (0T BHyTpeH- | d) n3bbIToWHOE BHYTPEHHEE AABNEHNE;
CTOMKOCTb K Hero AaeneHus), WNKW | e) paspylleHue apmupyrowero cnos, pabo-
OaBneHunto 3KkcTpy3una/yTedka obo- | Talowero Ha pacTmKeHue/gybnupytowlero

nodku, paboTtaroLlei
nog daeneHuem

apmvpylowero cnos, obecnedvBaroLiero
CTOWKOCTb K AaBneHuo (M3bbiTouHoe HaTA-
XeHve/gaeneHve);

f) packpbiTie apMupytoLLIero cros;

g) AetheKkT N3roTOBNEHWA (CBapPKK)
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Crnol Tpydkl p,He?ﬁh;?clr)a HedekT MNocnegcTeme BoamoxHaa npuuanHa
ApmMupyto- 3.2 Packpbitve apmu- | YMeHblUeHHas He- | a) n3BbITouHbIA M3rnb;
LKA Crow, pytoLLiero crnos cywaa cnocobHocTb | b)n3bbiTouHoe HaTAKEHWE;
obecneun- KOHCTPYKUWMW UMK pas- | ¢) yaap;
BaOLLWIA peiB Tpybbl (0T BHy- | d) paspyweHue apmupoBaHus, paboTatoLle-
CTOWKOCTB K TPeHHero [aBreHus) | ro Ha pacTskeHwe, unu gybnupyroLlero ap-
AaBneHuo WNK 3KCTpyaus/yTeuka | MUpOBaHWA, 0becneqnBaroLLero CTONKOCTb K
obonoukw, paboTat- | gaBneHwo;
Weli nog gaeBneHveMm | e) paguanbHoe cxkaTue Npu yknagke;
f) n3bbiTO4HOE HaTAKeHWe Npu yknagke
3.3 Cmatve wnu | ¥MeHbLUeHHbIN KaHan | a) 6okosoi yoap;
oBanbHOCTb b) Toue4HbI KOHTaKT;
c) n3buiTouHoe HaTseHue (Npu pabote);
d) pagranbHoe cxaTtue npu yknagke
3.4 Kopposana PaspyweHve apmu- | a) akcnnyatauusa B KMCIol cpene/Koppo3na
poeaHva, obecne4u- | B KONbLEBOM NPOCTPAHCTBE,
BaloLero cTokocTb K | b) nocTynneHne mopckoW Bogbl B Konbue-
OaBneHuio BOE MPOCTPaHCTBO
Oy6nupyto- 4.1 O6pbIB (oTOENbHBIX | YMeHbLUeHHaA He- | a) Koppo3us;
LLWIA apmupy- unu Bcex npoBo- | cywas cnocobrocTe | b) SSC;
HOLLMIA crioi, NOoK) KOHCTPYKUMK nnu pas- | c) HIC
obecneqn- pbie Tpybbl (0T BHy- | d)n3bbiTo4HOE BHYTPEHHEE OaBNEHUE;
BaOLLWIA TPeHHero AaeneHns) e) paspylleHre apMupoBaHns, paboTatowle-
CTOWKOCTb K ro Ha pacTaxeHue, Unu gyenupytoLlero ap-
AaBneHuo MUPOBaHWsA, 0becneqnBatoLLero CTOMKOCTb K
OaBneHuio;
f) oedpekT narotToBNEHNA (CBapKK)
4.2 OeanbHocTb YMeHbLUeHHbIM kaHan | a) Bokosol yaap;
b) ToueuHbIIN KOHTaKT;
c) n3bbiToUHOE HaTAXEHNe
4.3 O6pa3zoeaHue nyd4- | HepaeHomepHas oc- | JedhekT n3roToBneHnA
KOB HOBa  apMupytoLLero
cnof, obecne4uBaro-
LLlero CTOMKOCTb K AaB-
NeHuto, paspylieHue
4.4 Kopposus PaspyweHne apmu- | a) akcnnyatauvs B KMCNoW cpeqe/kopposvs
poBaHWA, obecneuu- | B KONbLEBOM NPOCTPaHCTBE;
BaloLlero cToMKocTb K | b) nocTynnexHne mMopckol Bogdbl B KormbLe-
OaBneHuio BOE MPOCTPaHCTBO
ApmMupyto- 5.1 OB6pbie HECKOMBKWX | YMeHbLUEHHas He- | a) Kopposws;
wue crow, NpPOBONOK cywaa cnocobHocTe | b) SSC;
paboTato- KOHCTPYKUMK unu pas- | c) HIC;
Lve Ha pac- pbiB Tpybbl (0T BHy- | d)M3bbITOUHOE HaTFKEHWE UMK BHYTPEHHee
TAXEHUE TpeHHero faenexns) OaeneHve;
e) gedeKT M3roTOBNEHNA (CBapPKMK);
f) cnyqaiiHeIl Yoap
52 BeligaenueaHwe Mnu | YMeHbLUeHHaA Hecy- | a) CKpyYWMBaHue;
obpasoBaHMe nyd- | Waa cnocobHocTe Ha | b) cxatve
KOB pacTaxeHue
5.3 O6pasopaHune y3- | YMeHblUeHHas Hecy- | a) bokosol yaap;
noe was crnocobHocTe Ha | b) TOWeuHbIN KOHTaKT;
pacTsxeHue c) netna B Tpybonpoeoge M3-3a gedpekta
KOHCTPYKUWW, W3TOTOBMEHWA WNKW  OLnBKu
npu yknagke
134

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023

138/174


https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

lNpodonxeHue mabnuys! 30

rocT P 71121—2023

Crnoi TpyDbl ;[He?ﬁh;?:r)a HNedexTt MNocnencrene BoamoxHaa npuamnHa
Apmupyto- 5.4 Koppoausa Pazpbis apmypoBaHua | a) axkcnnyatauusa B KUCNoW cpene/Kopposuna
wue cnow, Ha pacTsxeHwe B KOMbLIEBOM NPOCTPaHCTBE;
pabotato- b) nocTynneHue mopckoi Bogbl B Konble-
Lue Ha pac- BOE MPOCTPaHCTBO
TAXEHUe
5.5 Ob6pble oTgeneHoW | YMeHbLUeHHas Hecy- | a) Koppo3sus;
NMPOBOOKN was cnocobHocTe Ha | b) SSC;
pacTsxeHne c) HIC;
d) nepeHanpskeH1e apMUpPOBaHWA (M3BbIToY-
HOe HaTfXeHWe UMW BHYTPEHHee JaBneHue);
e) HeHaaneXalWiA 3aKUM WU CONPAXKEHNe;
f) pedhekT N3roToBNEHUS (CBapKW);
g) cnydaiHblit yoap
Maonupyto- 7.1 PaznaeneHHbIli cnoin | HeHagnexawas a) pazgaenvBaHue npy yknagke;
LWMiA cnoi M30onALKA b) HapyHoe n3bbiTo4HOE faeneHe
7.2 [NpoHnkHOBEHWE HeHnagnexawasa wso- | OTBepcTHe BO BHelUHel obonodke nnu gpy-
BOAbI BHYTPb CNOA | NAUuA rom HeMpoHMLaeMoM Croe Mexay BHeLUHel
060Mo4KON 1 M3oNWPYIOLMM CIIOEM
7:3 3acopeHne Tpybel OTnoxeHne napachu- | HeHagnexallan KOHCTPYKUMA
Ha
HapyxHas 8.1 Oteepctue, pas- | MNocTynnedve  Mop- | a) gedbekT N3roTOBNEHWS;
obonouka OVp, paspble wunu | ckoii Bogpl (ecnu ge- | b) pasgvp npw yknagke;
TpelmHa heKT CKBO3HOW 4epes | C) TOWYeUHbIi KOHTaKT, yaap Wnu cpesaHuve;
CTEHKY) d) HeHagnexalWiA 3aKNM UMK CONPFKEHNE;
e) HapacTaHue JaBreHWA B KOMnbLUeBOM Npo-
CTpaHCTBE;
f) 3abnokupoBaHHaa BeHTWNAUMOHHAA ap-
Marypa;
g) yTedka/oTBepcTWE BO BHYyTPeHHeW o6o-
nodke, paboTatoLieii Nog gaeneHnem;
h) n3bbirouHbIi M3rnb nnoc Hanndne gedekTa;
i) cTapeHue, Bo3delCTBME aTmocepHbIX
YCMOBWIA
(UV-pagraumsa)
Hapy#Has 8.2 Moctynnenune mop- | Kopposnwa  npoeorok | OTBepcTWe, pasgvp, paspbie MW TpelwuHa
obonouka cKoit Bogbl apMmupoBaHuA, obecre- | B HapyxHol obonoudke
YMBalOLLEro CTOMKOCTb
K OaBMeHuo, unu ap-
MUpoBaHuA, paboTato-
Lero Ha pacTaxeHue
(ocobeHHo 30Ha nepe-
MEHHOIO CMaYMBaHWA)
Wnu cmsATue (rmagkui
MpoXogHok KaHan),
UNK 3aBOdHEeHHbIN U30-
NAUMOHHBIA Croi
KoHueBoi 9.1 BerarvsaHve BHy- | YTedka cpegbl B KOMb- | a)noTeps TpeHUR (gedopmMauuns kapkaca U T. .);
hUTHHF TpeHHel obonoykK, | LeBoe npocTpaHcTBo, | b) pasawp;

paboTatoLeii
AaBneHuem

nog,

paspyleHue

c) ycagka oBonoqku 13-3a LMKIUYEeCcKoro
BO34elCTBUA TeMnepaTypbl;
d) nonaydecTb
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Crnol Tpydkl p,He?ﬁh;?clr)a HedekT MNocnegcTeme BoamoxHaa npuuanHa
KoHuesoii 9.2 BoiTArmeaHve npo- | PaspylweHve, paspble | a) obpbiB NpoBOMNoOK B KOHLUEBOM hUTUHTE;
hUTUHT BOMOK apMWpoBa- | OT BHYTpeHHero AdaB- | b) paspylleHWe 3noKcUMAHOro MaTepuana
HUA, paboTatolero | NeHWs (3kcnnyaTayus B kucnoi cpege);
Ha pacTaxeHue C) paspylweHne 3noKcugHoro matepwana
(ece npoBonoku) (BbIcOKOTEMMNEPATYPHOE CTapeHue);
d) notepsa Tpenus;
e) n3bbiToUHOE HaTsKeHne
9.3 BuitArueaHve Ha- | [NocTynneHue mopckoii | a) nabbiTouHoe AaeneHve B KOMbLEBOM Npo-
py*Hoin oBonodku Bogbl  (MgpocTaTtuude- | CTpaHCTBe;
CKoe JaBneHne) b) nonsy4ecTb
9.4 BrnokupoeBka BeH- | Paspbie HapyKHOI | a) wnam;
TUNAUMOHHOW ap- | obonodkn oT BHYTpeH- | b) obpacTaHve MOpCKMMW OpraHnuamamu;
MaTypbl Hero OdaBneHWA (ecru | c) paspylleHue MexaHusma (Kopposus u
3T0 npoucxoguT co | T.N.);
Bcell BeHTUNAUMOHHON | d) ownbBku Npon3BoACTBa
apmaTtypoi)
9.5 YTedka Ha BeHTW- | BoamoxHo nocTynne- | a) Kopposws;
NAUMOHHOW apma- | HWe Mopckol Bogbl B | b) paspylweHve wmexaHusma (paspylieHue
Type KOMNbLEBOE MPOCTpaH- | YNNOTHEHWA U T. 4.)
cTBO
9.6 BoiTArueaHve oT- | YMeHbLUeHHaA He- | a) obpbIB NPOBONOK B KOHLUEBOM hUTUHTE;
denbHblX apMupy- | cywan cnocobHocTk | b) paspyleHve 3noKCHOHOro maTtepuana
IOWMX 3MNEMEHTOB | KOHCTPYKUWK (3kcnnyaTauusa B Kucnoi cpene);
Ha pacTAxeHve C) paspylweHve 3noKcugHoro maTepuana
(BbICOKOTEMMNEPATYPHOE CTapeHne);
d) notepsa TpeHus;
e) u3bbITouHOE HaTHKeHUe
9.7 PaspyweHne ynnot- | ¥YTe4ka cpedbl B Konb- | a) owwnbku npouseogcTea — HesdhdhekTne-
HUTEMNbHOW CUCTEMbI | LieBOe NPOCTPaHCTBO, | HOe YNMOoTHeHWe BHYTpeHHel obonovku, pa-
(ynnoTHuTenbHble | BoamoxHasa Bnokvpos- | GoTarolweil Nog SaBneHueMm;
KonbLa W T.n.) Ka BeHTMNAYWoHHOW | b) HeHagnexalaa KOHCTPYKUMS;
apmarypbl, BO3MOX- | C)u3BbITOYHOE BHYTpeHHee AaBneHue;
Hbll paspble Hapy#- | d) M3BbITOUHOE HATAKEHWE UMW KpYYEeHWe;
Holl obonovkKn OT BHy- | e) HeHagnexalwasn yknagka;
TpeHHero paenenus W | f) n3bbITouHo HU3KAA TeMnepaTypa NpoayKTa
yTedKa Tpybbl (paspy-
LeHve)
9.8 TpewwHa unn paspeie | BoamoxHbIl  paspblB | a) KOppo3wus;
apmupyowero cnos, | Tpybel oT BHyTpen- | b) SSC;
obecneunBatwero | Hero pasneHua wnu | c) HIC;
CTOMKOCT K [aBne- | yMeHblUeHHaA Hecy- | d) M3BbITOUHOE BHYTpeHHee AaBneHue;
HWO, MM aybnupyto- | Was cnocobHOCTb Ha | e) pa3spylueHue apmupylolero cnos, pabo-
Wero apmvpyloLlero | gaeneHve Talolero Ha pacTaxeHue (M3bbiTo4Hoe Ha-
cnos, obecneuuBa- TAXEHUE UMW BHYTPEHHee AaBMNeHue)
fOLero CTOMKOCT K
AaBMEHNo
9.9 TpewwHa wnu pas- | BoamoxHoe nporpec- | a) KOPPO3WS;
pbIE apmMupylollero | cuBHoe BbITAMMBaHue | b) SSC;
cnos, pabortamwe- | U paspyweHve Tpybel | ¢) HIC;
ro Ha pacTsXeHue | UM yMeHblueHHas He- | d) M3bbITOUHOe BHYTpeHHee JaBneHue;
cylwaa cnocobHocTb | e) paspylleHve apmMupylollero cnos, pabo-
KOHCTPYKL MK Talolero Ha pacTaxeHue (M3bbiTo4Hoe Ha-
TAXEHUE UMW BHYTPEHHee AaBneHue)
136
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obonouky, pabota-
HWeW nog Aaene-
HKem

Crnoi TpyDbl ;[He?ﬁh;?:r)a HNedexTt MNocnencrene BoamoxHaa npuamnHa
KoHueBoit 9.10 Paspywenne koH- | Paspbie OT BHyTpeH- | a) n3bbiTouHoe BHYTpeHHee OdaBneHune;
hUTKHT CTPyKUMWM Kopnyca | Hero paeneHusA/kata- | b) HeagekBaTHaA KOHCTPYKUWA,
KOHUeBoOro hUTUH- | cTpodbudeckoe paspy- | ¢) U3bbiToUHbIe pacTArvBaloLe Unm KpyTa-
ra unv cpnaxya LeHne Tpybbl LiKe Harpysku;
d) rmgpoctatuyeckoe cMATUE;
e) Koppo3uA/XMMUYecKkas OecTpyKUus;
f) xpynkwia paspbis;
g) ycTanoctb
9.11 PacTtpeckneaHne | Paspbie OT BHyTpeH- | YcTanocTe MW3-3a LMKIWYECKOTO BO34eid-

Hero paeneHuA/kata- | CTBUA TEPMWUYECKM X HaI'IpFl)KEHHlﬁ

cTpocbudeckoe paspy-
LweHne Tpybbl

Tabnuya 31— BosvoxHble gedbekTbl Tpy6 Npy OMHaMn4ecknx YCnoBUAX NpYMeHEHWA

Homep

HOIA MPOBOMOKK

Cnon TpyDkl fedexta Hedext MNocnegcteue BoamoxHaa npudmKHa
Kapkac 1.1—1.3 | Kak B Tabnuue 30 | Kak B Tabnuue 30 gna | Kak B Tabnuye 30 gna ctatudeckux yc-
ONA cTaTUYecknX yc- | cTaTMYeckux  YCNOBWIA | NOBWIA NpUMeHeHNs
MNOBWIA NPUMEHEHUS | NpUMeHeHKs
1.4 KonbueBoe pacTpe- | YMeHbLUeHHOe COMpPOTHB- | &) ycTanocTb NAC Wenesas, NMUTTUHIO-
CKVBaHue/U3Hoc NeHWe CMATMIO U YMEeHb- | Basl UMW CNoLiHasa Koppo3uns;
LWeHHas Hecyllas cnocob- | b)M3Hoc Mnu TpeHne kapkac-no-kapkacy
HOCTb Ha pacTaKeHue Unn
paspeie obonouqku, pabo-
TarLLel nof AaBneH1em
BHyTpeHHAs | 2.1—2.6 | Kak B Tabnuue 30 | Kak B Tabnuue 30 gna | Kak B Tabnvue 30 gns cratu4eckmx yc-
obonouka, ONA cTaTUYecKWX yc- | cTaTMYeckux  YCNOBWIA | NOBWI NPpUMeHeHNs
paboTatoLas MNOBWIA NPYMEHeHUs | npuMeHeHns
zﬁgﬁaane- 2.7 PaszpbiB Pazpywenne Tpybsl YeTanocTHoe pacTpeckiBaHie
2.8 V3Hoc/Bblceuku Her  HexenaTtenbHoro | a) abpasvBHbI M3HOC MeXOY BHYTPEH-
nocnegctena, obpaso- | Heil obonoudkold, paboTatoLeit Nnog gas-
BaHWA TpelWWHbl WNW | NeHWeM, K KapKacom;
OTBEPCTUA BO BHYTpeH- | b) abpa3smBHbIi N3HOC Mexay BHYTPeHHeN
Hell obonouke, paboTta- | obonoqkoil, paboTalolleil Nog AaBneHu-
WLell nog AaBneHnemM eM, U apMUPYIOLLMM CNIOEM Ha OaBneHue
Apmupyto- 3.1—34 | Kak B Tabnuue 30 | Kak B Tabnvue 30 gna | Kak B Tabnvue 30 gna craTudeckmx yc-
LWIA CroW, ONS cTaTW4eckyx yc- | cTaTMYeckux  YCNoBWUA | NMOBWUI NPUMEHEHWA
obecneun- MNOBWIA NPUMEHeHUs | NpuMeHeHKA
BakOLLMIA
CTOMKOCTb K
OaBneHnto
35 O6pbie  oThenbHoOW | YMeHblUeHHasA Hecyllas | a) M3HOC Mexay NPOBONoKamu;
unu HeCcKOmnbKUX | CMocoBHOCTb KOHCTPYK- | b) M3HOC OT KOHTakTa ¢ gybnupyowmm
NpoBOMNoK uuu, paspbie Tpybbl (oT | cnoem, obecnedunBatoLMM CTOWKOCTb K
BHYTpPeHHero faeneHus) | OaBneHuo;
unu 3KCTpy3anAlyTed- | c) pacTpeckuBaHWe BOOMb NPOBOMOKY;
Ka Jepe3 BHYTpeHHIOW | d) ycTanocTHoe paspylleHue;
obonouky, paboTatoLyto | e) gedeKT cBapku
nog AaeneHvem
3.6 TpewwyHa npogonb- | BoamoxHo yanwHeHwe | VsHoc mexgy npoBonokamu W MecTHas

0O KpWTWYEecKoro pas-
Mepa gedpekTa

KOHLEHTpauua HanpskeH uii
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OxoHyarHue mabnuusi 31

Cnoi TpyDbl ng?t)h;?clr)a Oedvext MNocnencrene BoamoxHaa npudnHa
Oyénupyto- 41—4.4 | Kak B Tabnuuye 30 | Kak B T1abnvue 30 gna | Kak B Tabnuuye 30 gns ctatudeckux yc-
LUKMii apmupy- ONA cTaTUYeCcKMX Yc- | CTaTWYecKMX  YCNOBWIA | NOBWIA NpUMeHeHNA
HOLLMIA Crof, MNOBWMIA MPUMEHEHNA | MPUMEHEeHUA
obecneuu- -

BaroLMii 4.5 O6pbie  oTOenbHOW | YMeHblUeHHasA Hecylas | a) W3HOC OT KOHTaKTa C apMVpytoLLMM
CroMROCTL unu HeCKONbKMX | CMOCOBHOCTL KOHCTPYK- | croem, obecrnequBarolwmm CTOWKOCTb K
[aBneHmio NpoBOMNoK Uvu Unu paspbie Tpybbl | gaBneHuio;
(oT BHYTpeHHero gaene- | b) yctanoctHoe paspylweHne
HWA)
Apmupyto- 51—5.5 | Kak B Tabnuye 30 | Kak B T1abnvue 30 gns | Kak B Tabnuuye 30 gns ctatndeckux yc-
Live cnow, ONA cTaTUYecKkMX yc- | cTaTWYeckux  YCNoBWIA | NOBWIA NpUMeHeHWA
paboTatme MNOBWIA NPUMEHEHUA | NPUMEHEHUA
Ha pacTaxe-
LS 56 OBpble HeCKOMbKMX | YMeHbLUEHHaA  Hecy- | a) M3HOC MexZy apMupYoLWMMK CROAMK
NpoBonoK Wasa cnocobHOCTb KOH- | (3a30p B NPOTMBOU3HOCHOM Crloe, NoTe-
CTPYKUUM WNW paspbiB | pA CMasodHoro macna);
TpyBbl (0T BHYyTpeHHero | b) ycTanocTb Npu OpeTTUHI-KOPPO3NK;
AaeneHns) C) ycTanocTHoe paspyLUeHune Mo TpeLuu-
He Unu Hagpesy;
d) ycTanocTHoe paspyweHve
57 Obpbie oTgenbHOW | YMeHbLUEHHaA  Hecy- | a) M3HOC MeXAy apMUPYIOLWWMKA CROSMN
MPOBOMNOKM Wwas cnocobHOCTb KOH- | (3a30p B NPOTMBOM3HOCHOM Croe, noTe-
CTPYKUUM WNWU pa3pbiB | pA cMasoqHOro Macna);
Tpybbl (0T BHYTpeHHero | b) ycTanocTb npw opeTTUHM-KOPPO3WK;
OaBneHns) C) ycTanocTHoe paspyLueHue Mo TpeLuu-
He Unn Hagpesy;
d) ycTanocTHoe paspylweHne
MpoTusous- 6.1 MsHoc, pacTpeckn- | PagnanbHbiil KOHTAKT ap- | @) OTHOCWTENbHOE MepeMellgHe MexX-
HOCHbIA croi BaHue MUPYIOLLMX CNOEB, M3HOC | Oy CNoAMM;
b) Temnepatypa W cpega KornbLeBoro
NpocTpaHcTea;
c) gedeKT NIroToRMNeHNA
MpoTnBOM3- 6.2 Obpazoeanne ny4- | PagnanbHbiil koHTakT ap- | [JedekT narotoeneHns
HOCHbIA cron KoB MUPYIOLLMX CroeB, N3HoC
Maonauynon- | 7.1—7.3 | Kak B Tabrmmue 30 | Kak B Tabnuue 30 ans | Kak B Tabnvue 30 gns cratudeckmx yc-
Hblit cnoi ONA cTaTUYeckUX yc- | CTaTUYeCcKUX  YCNOBWIA | NOBWIA NPUMEHEHWA
NOBKIA NPUMEHeHUA NpUMeHeH s
HapyxHbIi 8.1—8.2 | Kak B Tabnmuye 30 | Kak B T1abnuue 30 gna | Kak B Tabnuue 30 gns ctatndeckux yc-
cnoi ONA cTaTUYecKWX yc- | cTaTWYeckux  YCNoBWIA | NOBWIA NpUMeHeHWA
MNOBKIA NPUMEHEeHUA NpUMeHeH s
83 WMsHoc, pazgvp BosmoxeH paspblB M3- | ABpasmBHbIA KOHTAKT C MOPCKUM OHOM,
3a faBneHus Konbueso- | Apyrumu TpyGonposodamy Unu noeepx-
ro npocTpaHcTBa, BO3- | HOCTAMMU
MOXHO  obpa3zoBaHuve
OTBEPCTUA M3-38 W3HO-
ca Unun yckopeHHasa Kop-
po3nA  MeTanmnmM4eckunx
apMUPYILLMX CNoes
KoHueBoii 9.1—9.11| Kak B Tabrmue 30 | Kak B Tabnuue 30 gns | Berarueanve obornodky, paboTatoLei
hUTHUHr ANA cTaTUYeckUx yc- | cTaTWdeckux  YCNoBWMIA | Nod OaBMNeHWeM, U pacTpeckuBaHue us-
NOBWIA NPUMEHeHUA NpUMeHeH s 3a cobCTBEHHOro Beca Cros U MHepuvu
138
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Tabnunuya 32 — BoamoxkHbie gedekTbl TpYy6 Npu cTaTUHMECcKMX W QUHaMWYECKUX YCIOBWAX MPUMEHEHUA

Cnon TpyObl ng&h:;?clr)a Hedbekt MNocnencreve BoamoxHaa npuunHa
YeTpolicTBa 10.1 TpelwuHa B anemeH- | BoamoxeH W3BbITOUHBIN | @) ycTanocTb 3MeMeHTa KeCTKOCTH;
orpaHunYe- Te HKECTKOCTU narub Tpy6bl b) n3bbiTouHbIl M3rMb anemeHTa xecT-
HWA narnba KoCTU;

(3nemeHTbI C) AecTpyKuua marepuana
HECTKOCTH W 5
pacTpy6bi) 10.2 Paspbie snemenTa | BoamoxeH w3bbITouHbId | &) yCTanocTb anemeHTa XecTkocTy;
WECTKOCTH n3rnb Tpy6bl unv pasgvp | b) n3bbTouHbId M3rMB 3neMeHTa KeCTKOCTH;
BHelUHel 0Bonouku ¢) abpasmneHblil M3HOC UNK yAapHoe no-
BpexaeHue;
d) gecTpykumsa matepuana
10.3 PaspyweHne onop- | BoamoxeH w3bbiTodHbil | @) W3bbiTouHbIA M3rKb vy anemeHTa XecT-
HOM  KOHCTpYKUMW | M3rub Tpybbl nnu pasgup | KOCcTW W Neperpyska obBA3kM UNK onopsl;
3MeMeHTa JKecTKOo- | BHeluHel oBonoukm b) yonapHoe nospexgeHve;
cTu C) KOHCTPYKUWOHHASA YCTanocTb KOH-
CTPYKUUM ONopbl UNv 06BA3KY
10.4 Oedopmauyusa pac- | Msbbmounbiin narmb Tpy- | a) owwnbka B KOHCTpyKuuKM pacTtpyba
Tpyba wnu HeHag- | Gbl WK U3TOTORMEHUM;
nexawuin pazmep b) n3bbiTouHblA M3rMb Tpybbl BOKPYr
pacTtpyba;
c) ynapHoe noepexgeHve pactpyba;
d) «koHUeBas 3agenka» Tpybbl
10.5 HeHagnexalyee M3BbiTounbIn M3rmb Tpy- | a) HeHagnexallan KOHCTPYKUMA UIU He-
byHKUMOHMpOBaHWe | Obl Ha[eXHOCTb KOHCTPYKLUMU (KeCTKOCTb B
3NeMeHTa XeCTKOCTH 3aBWUCUMOCTMW OT TeMMepaTyphl);
b) HeHagnexallee W3roToBNEHWE (0TBEp-
AdeHue PU)
OrpaHnunTe- 11.1 Hapywenvne 6noku- | BoamoxeH u3bbITouHbll | @) n3bbiTouHbIn n3rnb B Tpybe;
nv narmba POBKM n3rnb Tpy6bl b) pethekTHbIA MMM NOBPEXOEHHbINA
orpaHudnTenb
11.2 HapyweHnne nono- | BoamoxeH w3bbiTodYHbIN | @) HeHagnexallee 3akpenneHue orpa-
HeHnA narnb Tpy6sl HWUWTENs (orpaHuyKuTenei) narnba;
b} yaap wnu abpasueHbIii M3HOC
1.3 MoTeps orpaHuqu- | BoamoxeH w3bbITOYHBIN | @) HeHadnexawmid XoMyT(bl) Wnu no-
Tens (orpaHuqmnTe- | narnb Tpybbl BpeXOeHHbI XOMYT(bl);
nei) narnba b) noepesxgeHne oT abpa3vBHOro N3HO-
ca unu ygapa
Mogynu 121 Hapywenne nono- | BoamoxHbl M3bbIToYHbIN | @) AedbekTHble Modynu NiaByqecTy;
nnaey4ecTty HeHns narnb Tpybbl, n3bbiTou- | b) noBpexgeHue oT abpasnMBHOIO M3HO-
HOe HaTAXeHWe UNW pas- | ca unu yaapa;
Ovp HapyxHoll obonodkn | ¢) HeHagnexawmin XomyT(bl) AW no-
BpPeXAeHHbI XOMYT(bl)
12.2 MoTepa wnu pa3py- | BoamoxHbl W3BbITOWHBIN | @) HeHagnexawmid XoMmyT(bl) Wnu no-
weHre mogdynsa (mo- | n3rnb Tpybbl, K3bbITou- | BpeXOeHHbBIN XoMYyT(bi);
Oynei) nnaey4ecT | Hoe HaTAXeHWe WM pas- | b) noBpexgeHne oT abpasvBHOIO N3HO-
OWp HapyxHoln obornoudkn | ca unv ygapa
12.3 YmeHbweHHasa nna- | BoamoxHbl M3bbimodHbll | a) AedeKTHble Mogyny Nnaey4ecTu;

BYYecTb

narnb Tpybbl, n3bbTou-
Hoe HaTAXeHWe UMW KoH-
TakT € MOPCKAM [OHOM
(abpazneHbii M3Hoc,
cxartne, N3bbIToYHBIN 13-
b nnu ygap) Ha ydacT-
Ke narnba Tpybonposoga

b) noepesxgeHne oT abpa3vBHOro N3HO-
ca unu yaapa;

c) HeHagnexawmii xomyT(bl) WAKW no-
BpeXaeHHbIA XoMyT(bl);

d) rugpocTatideckoe cxaTtue, Bogono-
rNoLLeHe Unu Non3y4ecTb
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lNpodomxeHue mabnuypsr 32

Cnoi TpyDbl pgg)hé?:r)a HedpekT MNocnencTeme BoamoxHaa npuunHa
MogeogHble 134 HapyweHnue nono- | BoamoxHbl  M3BbITouHbIM | @) gedekTHbIl ByiA;
Byw HeHus n3rnb Tpybbl unu M2bbitou- | b) abpasveHbid W3HOC, ygapHoe mMo-
HOE HaTAKeHWe, paspylle- | BpexaeHWe oT ynaewero obbekTa,
HWE apMUpYIOLLMX CNOeB, | yAap opyaua TpanoBoro Nosa;
obecneunBarolyux  CTOI- | C) HeHagnexawmii xomyT(bl) unKM no-
KOCTb K JaBNEHWIO UMK pa- | BpeXOeHHbIA XoMyT(bl)
GoTalolLX Ha pacTaKeHWe
13:2 MoTeps ByA BepoAaTHbl M3BbITOUHBIA | @) HegocTaTOWHbIM 3anac MPOYHOCTU
narmb TpyBbl mnn m3bbi- | 0BBA3KK U AKOpeN;
TOYHOe HaTsKeHue, pas- | b) noBpexaeHne HATAXKHBIX CBA3EH MNK
pyweHue apmupytowmx | Bys oT ynaBlero obwexTa, yoap opy-
cnoes, obecneunBalo- | OUA TPAnoBoro fnoea;
LUMX CTOMKOCTb K A@BMe- | C) YCTanocTb HaTSXHbIX CBA3el unu
HUK wunv  paboTatolmx | KpenneHwi;
Ha pacTsxeHune d) saTonneHue bys;
e) paspylwenve mateprana bys
13.3 YMmeHblieHHan nna- | BosmoxHbl 13bbiTouHbid | a) gedpekTHbI Byi;
By4eCcTb n3rnb Tpybbl nnm w3bbi- | b) abpaaneHoe Unn yaapHoe NOBPEXAEHUE;
TOYHOE HaTaXeHUe, pas- | C) HeHaanexalime WNu NoBpexAeHHbIe
pyLWeHue apMUPYIOLWKX | XOMYTbI;
crnioeB, obecne4yunBato- | d) satonneHwve Bys;
LMX CTOWKOCTb K AaBNe- | &) AecTpyKunsa matepuana bys;
HWK wnm pabotatowmx | f) rugpocratuueckoe cxatue, Bogorno-
Ha pacTaxeHue rroLLeHWe UNK nonsy4ecTb
XomyThbl 14.1 Paspbie Motepa mogyns nnaey- | a)gedhekTHbIn Byi;
4ecTu unu orpaHuduTens | b) abpasveHoe WNK yoapHoe NOBpex-
marnba. lNpockanb3biBa- | OeHue;
HVWe WNKW MepemelleHue | C) BOAOPOAHOe OXpyn4yueaHwe GonTos
palisepa Ha NoABOOHOM | MpW aHOQHOW 3awuTe;
Bye d) matepuansl HegOCTATOMHO CTOMKWe
K Mopckoli Boge, ucnonb3syemble Ges
aHoaHOM 3alnThl
14.2 MoepexgeHve YmeHbleHHaa yoepxu- | ABpasuBHoe WNW ygapHoe noBpexge-
patoLLan crocobHocTb Hue
14.3 OecTpykuma BoamoxeH pazpbiB CrapeHve wnu nonsyvects nnactuka
VMK KOpPOo3usa MeTanM4yeckoro XxoMmyTa
OcHoeaHna 15.1 MoBpexaeHwe coe- | BoamoxHbl NoBpexdeHe | YoapHoe MNoOBpexOeHWe OT ynaBLUero
paiizepa OMHeHUA ¢ paliaepoM | KoHUeBoro cuTWHra unu | obbekTa, NNaBy4ero AKOPSA UMW opyaus
yTeuKa Ha coeguHeHUu Tpanosoro noea
15.2 CmeLeHne BoamoxHbl M3BbiTOuHBIA | YOapHOe MNOoBpeXOeHWe OT ynaellero
n3rnb Tpybbl N n3bbi- | obbekTa, NNaBy4ero AKOPSA UNK opyaus
TOYHOE HaTAXeHue Tpanosoro noea
OnopHble 16.1 Pazperynupoeka Bo3smoxHbl M3bbITouHbIM | HeHagnexawmii MnvM NoBpegeHHbIN
KOHCTPYKUWK paiizepos n3rnb Tpybbl, n3bbiTod- | xomyT(bl)
paiizepa Hoe HaTAXeHVe Unu pas-
OWp HapyxHoi obono4kn
16.2 PaspyweHve koH- | BoamoxHbl M3BLITOYHBIA | @) Harpysky NpPeBblWalT MNPOEKTHbIE
CTPYKUUM WNu cMe- | narub TpyBbl, M3bbITOY- | 3HAYEHUS;
LieHWe caMoll onop- | Hoe HaTAXeHue Unv pas- | b) HeHagnexawMe KOHCTPYKUMA Wnu
HOI KOHCTpPYKUMK OVp HapyXHoW 0BoNoYKU | N3roTOBNeHue;
C) yaapHoe MoBpeXaeHne oT ynaeLuero
obvekTa, Nnaeyqero AKOPA UMK opyauA
Tpanosoro nosa
140
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rocT P 71121—2023

Cnon TpyDbl ng?ﬁh:;?:r)a Hedbekt MNocnegcrene BoamoxHaa npuunHa
KatogHas 174 HapyweHne KaTogHas sawura B He- | a) yoapHoe NoBpexOeHWe OT ynasLuero
3almTa pabouem COCTOSHWUM € pU- | 0BBbeKTa, NnaBy4vero AKOPA UMW opyaus
CKOM CUITbHOI KOPPO3uK | TpanoBoro roea;
b) paspyweHune kpenneHns
17.2 Pazpbie B anekTpu- | KatogHaa 3awmra B He- | a) HeHagnexallee Ka4ecTBO M3rOTOBMEHMS,;
Yeckoll Lenu pabouem cocToAHWUM € pu- | b) ynapHoe noBpexaeHUe OT ynasLUero
CKOM CUMbHOI KOPPO3uK obLeKTa Unu opyaus Tparoeoro roea
17.3 BeipaboTtka aHoga KatogHas sawmta B He- | PacxogoBaHwe aHoga NpeebilasT npo-
pabouyem COCTOAHWMM C pU- | eKTHble NPeanonoXeHNs
CKOM CUMNbHOW KOppo3nu
MogcTtunato- 18.1 HapyweHne CeobogHble nponeTsl, Bo3- | a) n3bbITOYHbIN NoOgLEM M3-3a Nepeme-
wrie  crnom MOXEH N3BbITOYHBIN M3rnb, | WeHna paiizepa;
UMK MELLKU C WNU  HenpemycMoTpeHHoe | b) usbbITouHbIN Nodbem WNK ropUsoH-
neckom B3auMogelicTame, UnW | TanbHoe MepemelleHne K3-3a crnyqaii-
abpasuBHbIN M3HOC HOro HarpyeHus
HaceinHan 191 MoTeps nokpbiTMA BoamoxHel cBobogHble | [NocTeneHHoe nogbemHoe nepemelle-
nopoga wnu nponetbl Tpy6bl 1 U3bbI- | HMe TpyBbl K NOBEPXHOCTM
3acbinka TOYHbIN W3rmb, Bozgeii-
TpaHLLen CTBWE Opyaus Tpanosoro
rnoea wnu Apyroe ygap-
Hoe noepexaeHue
Pacnonoxe- 20.1 ObpatHbil  BbIrMG | Bo3amoxHbl M3BbITOMHBIN | @) oceBoe cxaTve (yONVHeHWe u3-3a
HWe rnbxoii Wnu nonayqectb 3a- | M3rMé KM MecTHoe pac- | BO3AeWCTBMA Temnepatypbl W/unu gas-
Tpy6hl rnybneHHon Tpybbl KpbITUe apMWpOBaHWsA, | NEeHWA);
obecneunBatollero cToli- | b) HeHagnexallas yknagka npu sarny6-
KOCTb K JaBMeHW, BO3- | NeHun Tpyobl
delicTBue opyous Tpa-
NoBOro foBa Wnw gpyroe
yOapHoe noepexaeHue
20.2 Tpy6Has netna BoamMoxHbl M3BbITOUHBIA | @) n3bbITOUHOE Kpy4YeHne npu yknagke;
narnbé wnu n3bbrodHoe | b) w3bbTouHas gnvHa Tpybbl  npwu
nepekpyqvBaHne yknagke
20.3 HapyweHnvne pacno- | BozmoxHbl n3bbimodHblid | a) gpeiid Ha sAkope;
noxeHus Tpybbl (no | narmb, w3bbiTouHoe Ha- | b) ebixog FPS unu FPSO 3a HapyXHble
CpaBHEHWIO C Mpo- | TAXEeHWe, OBallbHOCTb | NPOEKTHble Npedens!;
EKTHOW WNKM WCMon- | UNW pasgup HapyxHol | c) BokoBol ygap opygvem TpanoBoro
HUTenbHON cxemon) | oBonouku noea unu gpyroi 6okoeol yaap;
d) ToYeUHbIN KOHTaKT (pasgup HapyHoi
oBonouky, cMm. Tabnuuy 33, gedekT 8.2;
1 Tabnuuy 33, gecekTsl 8.2 1 8.5)
204 CeobogHble nmpone- | BoamoxeH W3bbITOMHBIN | @) yknagka Tpacchl Yepes KOHCTPYKLMIO,
Thl TPY6bI narnb pes3sKo BbICTYNaOLLYK Ha MOPCKOM AHe;
b) notepA nokpeiTMA Tpybbl, NpONOXeH-
HOI1 B TpaHLUee UK 3ackinaHHoN mopodoi
20.5 BaaumopgeiicTeue BoamoxHO  noepexge- | a) SKCTpemanbHble YCNOBWA OKpyXatoLei
palisepa HWe YCTPOWCTB nnaBy- | cpedbl NPEBbILAT NPOKTHbIE 3HaYEHWS;
4yecTu, XOMYTOB wnu | b) HeHagnexallee npoeKTUpoBaHNe
orpaHuuuTene unsamba, | npu obecnedyeHun Tpebyemoro 3asopa;
BO3MOXHbI M3BBLITOUHBIN | C) MoTeps Mogynel Nnaey4ecTy Mnx 3a-
u3rnb, nnu ygapHoe no- | XMMHbIX YCTPOWCTB, NoanepKUBatoLmx
BpeXOeHWe, WNW uaHoc/ | pasgeneHve Tpyob;
abpasuBHoe wcTWpaHue | d) gpelich Ha sKope;
HapyKHON obonovkn | e) n3bbITodHaa amnnuTyga nepemeLye-
Tpybbl HWA cygHa
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Tabnuya 33 — MeTogbl MOHWTOPMHIa TEKYLLEN L|ENOCTHOCTU M TEXHUYECKOTO COCTOAHNA

Db MeTon MOHWTOPUWHTa OnwcaHue Llens
ToOa
1 BuayanbHblii KOHTponb: C nomowsie ROV wunu pydHoro | Onpegenexve oblieid LenocTHOCTU
(i) HapyxHbIA cnocoba oueHKa YTedKW WNW BUOWUMOW | BUOWMBIX cekuuid Tpybbl 1 obwen
Aedopmaumm, NoBpexageHus TpyBbl N | KOMMOHOBKWM cucTeMbl TMBKMX Tpy-
Hapy>kHoW 06onouKK BonpoBogoe
(i) BHyTPEHHWI C nomowbk cbemMoqHOro ycTpoicTBa, | [poBepka TeXHMYECKOro COCTORHUA
BBOOWMOrO B KaHan Tpy6bl BHYTPEHHEro Kapkaca Wnv BHYTPeH-
Heit obornoukn, paboTatowein nog
AaBneHnem
2 Mcneiraive nopg pgaene- | OaeneHve, npuknagbieaemoe K Tpybe, | OnpegeneHue cnocobHocT  TpyGbl
HWUem (rMapocTaTiye- | W CHKXKEHWe, N3MepAeMoe BO BPpeMeHW; | BblOepXUBaTh Harpysk oT JaeneHus,
ckoe) obHapyXeHHbIe yTeUYkn 1 aHOManum 06bI4HO NpeBbILakoLWero MaKcMmans-
HO gonycTumoe paboyee gaBneHue, B
Te4YeHWe 3aJaHHOro BpeMEHU
3 Pazpywatowpii koktpone | OBbluHO MpPUMeHSAETCA ONA ucnbiTaHwsa | [porHosnpoeaTh COCTOAHWE CTa-
oTobpaHHbIX 0Bpa3sLoB NpobHbix obpasLUoB Ha cTapeHWe BHY- | PEHUA WNW OeCTPYKUMWU BHYTPEH-
TpeHHel obonoukn, pabotawwei nog | Heid obomoukn, paboTatolwleil nog
AaBlneHneM, Npyu KOTOpoM NpobHble 06- | gaBneHnem, MyTem 3KCTpanonAuuu
pa3sLbl Ha cTapeHVe NOABepralTcA BO3- | Pe3ynsTaToBR UCMbITaHWA Ha pacTs-
OeiicTBUKO cpedbl NOTOKa B MOBYLUKAX | >XeHWe W ApYyrMX WcnbiTaHuii obpas-
ansA otbopa npob B Buge TPYOHbIX BCTa- | LOB TepMonnacTa, W3BNeqYeHHbIX 13
BOK W Meprvogu{ecku M3BNeKkalTca AnsA | akTuieckux ycnoBui noToka
pa3spyLualoLLero UcnbiTaHumsa
4 MoHWUTOpWHr  Harpyakn, | Msmepsemble napameTpbl BkmiodaloT | VicnonbayeTca Ons  BepudbmKaumu
dedbopmMauyum 1 oKpyxa- | BeTep, BOMHbI WNW YCNOBUA TEYEHWA, | KOHCTPYKLUUM WKW OLUEHKW ocTaBLle-
toLel cpegbl nepemelleHNs cygHa, TemnepaTypy, | rocA cpoka crnyobl.
daBrneHue U cocTaB NpogyKTa, Harpysku | dakTudeckue Harpysku W YCnoBuA
1 gechopmaumio KOHCTPYKUMKM (Mnn rub- | oKpyXaloLwel cpedpl MOryT cpaBHW-
Ko TpyBbl} BaTbCA C MPOTHO3MPYEMbIMKM B Mpo-
Lecce MPOeKTUPOBaHWA, TeM caMbiM
ycTaHaBIMBasA CTeneHb KOHCepBaTh3-
Ma B KOHCTpyKUMW. Pac4eTbl cpoka
3KCMNyaTauMu MoryT Takke MporHo-
3MpoBaTh OCTaBLUMICA CPOK Chyxbbl
Ha OCHOBE W3MepPEeHHbIX YCNOBWA
OKpyXawLLUell cpedbl UMW Harpy3soK
5 Hepaspywatownii  KoH- | MoxeT BknoYvaTe uamMepeHue npu paguo- | OnpefeneHne B npouecce 3KCMny-
Tpone Tpy6 npw 3kcnny- | rpadpuyeckoM MMM WHOYKUMOHHOM KOH- | aTauuyM TexXHMYecKoro COCTOAHUA
atayum Tpone cTanbHbiX Cnoes CTanbHbIX apMUPYIOLLMX CMoeB, pa-
BoTatoLMx Ha pacTaxeHVe 1 obecne-
UMBAIKOLLMX CTOMKOCTb K AaBMEHUIo
6 PabBotbl no kanubposke Kann6posouHble wabnoHbl AnsA onpege- | KoHTpone MNoBpexgeHWs BHYTPeH-
neHnA oBanbHoCcTU TPYObI Hero npochuns TpyGbl
7 TpybHas BcTaBka/mcnel- | Onywuu: [MporHosnpoBaHne cCOCTOAHMA cTa-
ThiBaeMble Tpybbl: NPYMEHAETCA ONA OLEHKW CTapeHWA B | PeHUS WNW OecTPyKUMKU BHYTPEHHel
(i) MoHWTOpPWHN TexHW4e- | nMpouecce 3KcnnyaTauwn obpasya BHy- | obonouku, pabotaoweih nog gas-
CKOro COCTOAHWA € NoMo- | TpeHHell obonouky, paboTawowell nod | neHwem, nyTeMm 3KCTpanonsuuu pe-
Wbk OW3NEKTPUYECKOro | OaBleHVeM, YCTaHOBIEHHOrO B KecT- | 3ynbTaToB WM3MepeHWid B npouecce
30HOMPOBAHMA WNW YNb- | KOW MCMbiTbiBaemoi TpyGHOW BCTaBke, | aKcnnyatauvu matepuana obpasua,
Tpa3ByKOBOTO KOHTpONA KOTOpbI MpefHasHadeH ONA MMWTaLuuK | NoABepraeMoro Bo3fdelcTBuO chak-
YCNOBWIA MOTOKa; UCTbIThIBAEMYK TPyOy | TMYEeCcKWMX YCNOBWIA NOTOKa
KenaTelnbHO YCTaHOBWTb MocnegoBa-
TEnNbHO C NOTOKOM
142
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Ne me- MeTog MOHUTOpWHIa OnucaHune Llens
Toga
7 (i) McnbirbiBaeman Tpy- | VicnonbsoeaHuwe rvbkoit (unm xectkoid ¢ | KoHTponb cOCTOAHWA CTapeHWa Unu
6a BHYTPEHHUM MaKeTOM) WCMbiTbIBaeMOl | OeCTPyKUUM BHYTPeHHero Kapkaca,
Tpybbl, ycTaHOBNEHHOI nocnefoBatenb- | obonouky, paboTatoLeit nog,
HO WNW MapannenbHo MOTOKY, KoTopas | AaBreHWeM, WWNu  apMUMpYOLLMX
nepvoguyveckn U3BMeKaeTcs ANA paspy- | CNoeB Ha faBneHue W pacTaXeHue
LWaKLlero WM HepaspylawLlero KoH- | rubkoid Tpy6bl
Tpons
8 MoHuTOpUHr konbueeoro | Mamepenne dniovga konbuesoro npo- | NporHosupoBaHue OecTpYKLMK
npocTpaHcTBa: cTpaHcTBa (pH, Xxvmmdeckwidi cocTae, | cTanbHbIX apMUPYIOLUMX CMOEB Ha
(i) MoHwTopwHr awndcpy- | obbem) OaBMneHne Wnu pacTaweHue, ycrno-
31U rasa BWA CTapeHWa BHYyTpeHHell obo-
(i) BakyymHoe wucnbiTa- nouky, pabotatowel nog OaBneHW-
HWe KonbleBoro npo- eM, WNY BOCMPUMMYNBOCTW cpedbl
CTpaHcTBa KOMbLEBOrO NPOCTpaHCTBa K TaKoi
AeCTpyKUMK
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MpunoxeHune A
(cnpaBo4Hoe)

MpoToKkon KkBanugUKauMoOHHOIo UCTbITaHUA KOHUEBOro pUTUHra rmbkon TpyObi
npv Bbicokor Temnepatype. Monumepsbl, cogepxallve netTy4ne BewecTsa

A.1 O6WMe NonoXeHNa

HacTtosawaa npouenypa aensetca obobLieHneM pasnuqHblx TpeboBaHUi 1 3agad MHOTUX ONepaTopoB U N3roTOBK-
Tenel rubknx Tpyb. OHa npexge Bcero npegHasHaqeHa Ana obllel keanudrkaum KOHLUEBbIX (OUTKHIOB, @ He ONSA KOH-
KpeTHbIX NPOeKTHbIX TpeboBaHwWii. B pasgene 7 paccmaTpuBaloTCa BONPOChI, KOTOpPbIE MOMYT OTHOCUTLCA K UCMbITaHUAM,
NpoBoAVMBIM AMNA KOHKPETHbLIX NPOEKTOR, U ANA MHTEepnpeTaumni pesynbTaToB NCNbITaHWIA, NPOBEeOeHHbIX B COOTBETCTBUN C
npoueaypoii HacToALLero NPUINOXKeHNA ANA KOHKPETHbIX NpoekToB. Mpouenypa, NpUBeAeHHaA B HACTOALEM NPUNOXKEHWUW,
MOXeT TaKKe NCMOoNb3oBaTbCA BMeCTe ¢ NpunoxeHnem C ANA OLeHKW IKCNIyaTaUWoHHbIX XapaKTe pucTuK KOHLEBbIX du-
TWHIOB MNog Bo3deliCTBMEM KOHKPETHbIX YCNOBWIA OKpy:KatoLweli cpegbl Npu fobbiHe HedTy. JononHWUTENBHO K MexaHuye-
CKUM XapakTepucTUKaM, KOTopble UCTbIThIBAKTCA B COOTBETCTBWW C NpoLedypoil HacToALLEero NpUNoXeHns, Heobxoaumbl
COOTBETCTBYIOLLME UCMBbITaHUA ANA KBanMpuKaLuum XMMUYeckor U pruandeckoil NpUrogHoCTU Marepruanos KoHUeBoro du-
TWHra u obonouky, paboTatoweii nog gaeneHneM. Mpolegypa HacTOALWEro NPUNOXEHUA He KBanuguuupyeT NpoYHOCTb
UMK KECTKOCTb KOHLEBbIX chUTUHIOB. PaccMoTpeHne apyrux KeanudmKkaLvoHHbIX UCMbITaHUA CM. B pa3gene 7.

VicnbimaHue mModenupyem 3KcryamauyUuoHHbIe XapakmepucmuKu KOHCMPYKUUU KOHUe8020 humuHaa 6 ycrosusx
MpLUMeHeHUs 0718 KOHKpemHoao npoekma dobeiiu Hechmu, ecriu docmuaHymas rpu UchsimaHUuu Koppenayus usMeHeHUs
npoyeHma rno o6bemMy ¢ UsMeHeHUeM rMpoueHma rno Macce nod ynnomHUmersHbIM KonbloM bonsuie, 4em oxudaemoe pas-
HosecHoe usMeHeHUe npoueHma rno obbemy rnod yrnnomHUMensHbIM KOMbUOM 6 3KCMTyamayloHHbIX YCIOSUSX 6 medeHue
20 nem unu 6 meyeHue boree KOpomMKo2o cpoka cryXbbl, OCHOSaHHO20 Ha UCTbIMaHUsAX, Kak omMedeHo & npunoxeHuu C.

MpumeyaHue — KoHeuHbll npouyeHm no Macce nnacmugbukamopa, UMerLeaocs & nonuMepe, sasucum om
yernosull ucnionb3osaHus mpybel. [pu pabome ¢ Heghmbro KOHEYHoe codepxaHue nnacmucbukamopa Moxem cocmas-
name om 3,5 % do 6 %, a paboma ¢ 2asoM & ycrosusx snicokol memMrnepamypbl MoXxem npusecmu K nonHol nomepe
nnacmucgbukamopa.

Mapbl noeHTUYHBIX 06pa3L0oB MCNbITHIBAKOT B MOASHTUYHbIX ycnoBusax. [nsa AocTuKeHWA HeorpaHudieHHoN KkBannudu-
Kauun AN AvanasoHa IKCnyaTaloHHbIX YCIOBUIA, OXBaTblBaeMblX Y COBUAMUW UCMbITaHWI, HeoBbxoanmo, YToBbl YeTbipe
KOHLEBbIX (OUTUHra COOTBETCTBOBANN NPUEMOYHbBIM KpUTEPUAM.

Mpouenypa, NpuBeOeHHasA B HACTOALLEM NPUMOKEHUW, MOXET UCTMOMb3OBaTLCA ONA KBanudukaym KoHLeBbix du-
TuHros. lNMpoueaypa npymeHumMa AnA dnovgHeix 6apbepos U3 nnacTnguymposaHHoro normmepa. Vx paspabotka ocHo-
BbiBaeTcA Ha noBedeHun PVDF, nnactudmuympoearHoro DBS. Tem He mMeHee npouegypa HacTOALLEro MPUMNOXEHWA He
orpaHn4vBaseTCA 3TOW KoMBUHauWell maTepuanos.

A.2 Llenb UcnbiTaHun

A.2.1 OnncaHHan Huxe npolenypa npegcTasnsaeT NPYMEHUMYKO B OTpacny MeTofonor Ans Keanudukaumm me-
XaHUYeCKNX IKCMNyaTaLWOHHbIX XapaKTepUCTUK KaK CYLLEeCTBYIOWMX, Tak M BHOBb pa3paboTaHHbIX KOHCTPYKLMWA KOHLeBbIX
chuTUHroB AnsA rmbkux Tpyb ¢ BHYTpeHHell o6onoukoil Ha aBnNeHne 13 BbICOKOTEMNEpaTypPHOro Nonumepa Ansa TUNoBoro
cpoka skcnnyatayum 20 neT.

A.2.2 MNpouegypa HacToALLEro NPUNoOXeHNa NpyMeHuMa Ana dpnovaHbix Gapeepor 13 NnacTugrLMpoBaHHoro no-
numepa.

A.2.3 lMNpouenypa HacToALWEero NPUNOXKeHWA NpuMeHuMa ans rubkux Tpyb npu paboTe ¢ HedpTbio, rasom 1 Npu Ha-
rHeTaHuU Bogkbl.

A.3 UcxogHble gaHHble

o Ha4ana ucnbiTaHuAa uaroToBuTenb 0653aH yKasaTb cnedywLlee:

a) HoMuHarnbHyo pabodyio Temnepatypy Ty, U MUHUManbHYo pabodyio Temnepatypy T
pyeTCA KOHUEBOWN hUTUHT;

b) «nepeoHavansHoe nepemelleHne» M3-3a «NpUPaboTKM» UMK «B3aUMHOI NPUTUPKUR, KOTOPOE NPOrHO3MPYETCA
Ha HaqanbHbIX CTaguAX UCMbITaHUA;

c) 3agaHHbI NnpoueHT no macce W, koTopblii paeeH unu Bonblle oxuvgaemMoll noTepu nnactudrkaTopa nog ynnot-
HWUTENbHBIM YASPKMBAKOLLWMM KomnbLOM B TedeHre 20 neT akcnnyaTauvu npyu BepxHei TeMnepaType UcnbiTaHus;

d) Bpemsa gennactudmkaymi, Kak NoKasaHo HIKe:

- t; — Bpems Mpy BepxHeil TeMnepaType ucnbirakns T, Heobxognumoe Ans cHkeHus W, cpegHero npoueHTa no
Macce nnacTtudprkatopa nog ynnoTHUTENbHbIM YASPXKUBAOWMWM KOMbLOM, Ha TPeTb;

- t, — pobaBoyHOe BpeMA Npy BepXHell TemnepaType UcnbiTaHKs nocne ¢y, HeobxoAMMoe ANA CHKEHUA cpegHero
npoueHTa no Macce nnactudmkaTopa Nog YyNnoTHUTENbHBIM YOEePKMBAIOWUM KOMNbLOM Ha AOMOMNMHUTENBHYO OOHY TPeTb
otT Wansa cymmapHoro ymeHblleHUa Ha ggee Tpetu ot W,

- t; — pobaBoyHoe BpeMs Npy BepxHell TemnepaType UcnbiTaHus nocne iy, HeobxoAnMMoe ANA CHINKEHUA cpegHero
npoueHTa no Macce nnacTudrkaTopa nog ynnoTHUTENbHbIM YOS PXKUBAIOWMM KONbLOM Ha nocnegHiol TpeTe ot W, yka-
ablBaloLlee Ha NonHye noTepro NnacTudukaropa.

144
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A.4 O6pa3subl Ang ucnbiTaHun

A.4.1 na npoeeneHns ncnbitaHuii Heobxogumel gea obpasya. Obpasybl ANs UCNbITAaHWIA OMKHBI NPegcTaBnaTb
MOMHOCTBK M3rOTOBMNEHHbIE TMbKue Tpybbl co BcemMu CMOAMW 1 KOHCTPYKTUBHBIMKU NapameTpamu. Bee koHueBble hUTUHMK
OOMKHbI BbITh OOHOIN KOHCTPYKUMKM U coBpaHbl ¢ NPpUMeHeHeM O4HOW W TOM e Npoueypbl M OOHKX W TEX XKe TEXHUYE CKUX
ycnoBuiA no gonyckam Ha pasmepbl. OnuHa Tpy6bl gormkHa coctaBnAaTe 10 m nnm Gonble. KonbueBble KaHanbl Tpy6bl
cnenyeT NPoOBeHTUNMWpPOBaTh. TpyOy WM3roTaBnMBaloT B COOTBETCTBUM CO CTaHAAPTHOW Npolenypoil; B YacTHOCTH, rMapo-
cTaTUYeCcKoe UCMbITaHKe BbINOMHAIOT NpK TEMMepaType oKpyKaloLleit cpefbl U NpK AaBneHUy, pasHoM 1,5 HOMUHaMNbLHOro
NPOeKTHOro AaBMNeHs.

A.4.2 B xavecTBe anbTepHaTVBbl MOMYT UCMONb30BaTbCA ANA UCMbITaHu ABa obpaslia YMeHbLUEHHOW AMNWHbI, KOTOo-
pble OOMKHbI BKMKOYaTh:

a) Bce cnow rubkon Tpy6el 4o apmupyoLLEro cnof, obecnedvBaloLLero CToMKoCTb K AaBnNeHuto; ANA NpegcTasneHus
OCTaBLIMXCA crnoek MBKoi Tpybbl cnegyeT obecneqnTs KONMMHECTBO TEMMa WK HaPY>XHYHO 30MNALMI0 apMUPYIOLLEro cnos,
obecneunBatoLLEero CTOMKOCTb K AaBNEHWIO;

b) koHUeBble hUTUHIK, KOTOPbIE MMEIOT MOSHTUHHbIE KOHCTPYKLMIO, pasmepbl M XapakTepucTku No donyckam Ans
crnegyrwmx dyHKLWIA:

1) KpenneHWe BHYTPeHHero kapkaca,

2) KpenneHue 1 repmeTn3aynsa BHyTpeHHel obonouky, paboTtatolwell nog AaeneHrem, 1 nobble 3alMTHbIE MK
NeHTOuYHble cnou, NpunerawLLme k BHyTpeHHel obonouke, paboTaloLlell nog gasneHnem,

3) KonW4ecTBO TeNNa 1 U3oNALMA, KOTOpPble XapaKkTepHbl ANA HaTYPHOTO KOHLeBOro dpuTuHra.

[rmHa oBpasya ymeHbLIeHHOW AnWHbI cocTaensaeT oT 1 go 2 M. Mpu ncnbiTadny pacTarvBaroliee ycunue, npukna-
OblBaeMoe K ynroTHeHuo obonovky, paboTalollell nog AaeneHueM, B npoLecce UMKNMYecKoro MaMeHeHUa Temneparypsbi
obpasua, gomkHo 6biTb pasHo Wnv BonbLue, Yem y nonHopasmMepHoro obpasya. 310 obecnednBaeTcsA C NOMOLLBHD hUKCK-
pOBaHHbIX orpaHnYnTenei Ha KoHLeBbIX huThHrax. OrpaHuuTeny salWwuLlaoT obpasel, oT M3MeHeHNA ANWHbI B Npoliecce
NeproanHecKoro U3MeHeHa TeMnepaTypbl.

A.4.3 WNarotoeuTenb 06583aH UMEeTb AeTalbHYy0 YYeTHYI OOKYMEHTaUMWIo Mo Marepuanam B 3aBo4CKOM UCNONHEHWH,
pasmepam, HaTAram K 3asopam Bcex AeTaneil KoHLeBoro huTuHra 1 Tena Tpybbl, KOTOpble MOrYT BAIMATL Ha XapakTepu-
CTWKM KOHLEBOro hUTWHra B Mpouecce UCMbITaHUA, JOCTYMNHYW AN NpocMoTpa NpegcTasutenamu nioboil samHTepeco-
BaHHOI CTOPOHbI. Y4eTHaA JOKYMEeHTaUMA OOMKHa BKIOYaTh TeXHOMOrMYecKe YepTexu ¢ paamepamu U gonyckamu ans
Tpy©Bbl 1 KOHUEBbIX OUTUHIOB U BCe Mpoledypbl U cTaHAapThl MO W3rOTOBMEHWIO U OpraHusauuu MatepuanbHo-TeXHUYe-
ckoro cHabxeHWA. [ononHWTeNbHO y4eTHaA JOKYMEeHTaUWsa OOMKHa BKMoYaTb pacqeTbl, OTHOCALMECA K MCXOOHLIM AaH-
HbIM (MepBoHavansHoe nepemelugHve, AW, &, b, t, nT. 4.).

A.4.4 BHyTpu Kaxgon ucnelTeiBaeMol Tpy6bl gormkHbl 6biTh YCTaHOBMNEHbI YeTbipe KOHTPOmMbHble cBopky (cM. pucy-
Hok A.1). Kaxxgas cbopka MOXeT cogepatb KBadpaTHblil 0bpasel n3onvpytoLero matepuana Ha AaeneHue ¢ KpaesbiMu
pasMmepamMmy Kak MMHWMYM B ABa pasa LiMpe YNNOTHUTENbHOro yaepKuBaKLLero Konbla. Vsonupytowmii matepran gon-
WEH CHUMATBCA MeXIY *KecTKoW NNUTol, koTopas Gonblwe, yem obpasel maTepuana, W ecTkoll bankoli ¢ LWMPKWHOW, Kak
MUHMMYM PaBHOW YNNOTHUTEMbHOMY YASPKMBAIOLLEMY KOMbLy, U ANWHOW, NpeBbillaloLel WupuHy obpasla maTepuana.
MpoueHT cxxaTnA obpasua MaTepuana OomkeH BbiTb paBeH ckaTui, JOCTMraeMoMy Mod YNNOTHUTENbHBIM YaepKUBako-
WKM Konbuom (5 %).

A.4.5 Mo cornaweHno MOXeT JOMNYcKaTbCA MpYMEHEHWe ansTepHaTWBHBIX KOHpUrypauwii KoHTpornbHol cbopku.
Llenbto AsnseTtca naeHTUMKaUma cogepanna nnactudmkaTopa 1 nornoleHne yrreeoqopodoB Ha y4acTke YnnoTHU-
TENbHOro Komnbla. 3TO OCHOBaHO Ha NPeanonoXeHuu, YTo CyLLlecTBYeT NoATBepKAeHHaa aHanuTu4Yeckan Unu smMnupu-
uecKkas Mofenb COOTHOLUeHUA Mexdy MnacTMdUKaTopoM B OCHOBHOM Tene Tpy6bl U cocTosHMeM nnactudukatopa B
YNNOTHUTENbHOM yOepxXuBaloLeM Konble. PazpaboTka u Banmaauua sTol Mogenu ABNAeTcA HeobxoguMol YacTbio npeg-
KBanvdprkaLnoHHoro neecnegoeaHusa. Banugauuns sknrodaeT B cebs necnegoeaHve 6apbepHblX YCNOBUIA B 30He YNNOTHe-
HWA OT pa3spe3saHHOro KoHUeBoro hUTUHra Nocne AoKyMeHTanbHo odopMneHHoro npouecca gennacTudukaumm.

A.5 Mpoueaypbl UCTIbITAHUA

A.5.1 Cxema UcnbiTaHUA

A.5.1.1 OBpasubl AnA WcnbiTaHWiA OMKHbI BbiTh BHa4ane ycTaHOBMEeHbl ANA CTaTWYECKOro LWMKMUYECKOro BO3-
OeViCTBMA TemnepaTtypbl, @ 3aTemM B YCTaHOBKY ANA OUHaAMUYECKUX WCMbITaHUA WKW anbTepHaTMBHOE WUCMblTaTenbHoe
YCTPOICTBO, No3BOnAKLWEee U3rnbate BEPXHWIA KOHeL WcnbiTbiBaemoro paisepa. Ctatnyeckne chasbl (npoueqypbl ot 1
o4, cm. A541.1—A54.14) moryT BBINONHATECA Ha obpa3suax, pasMelleHHblX Ha Nony NPoW3BOACTBEHHOMO y4acTka.
Mpouedypbl AVHAMWYECKMX WCMbITAHWIA OOMKHb! BbINOMHATECA ANA UCMbiTaTenbHoro obpasua(o.), ycTaHOBNEeHHOro(bix)
B UCTbITaTENbHOE YCTPONCTBO, obecneqnBatoLyero(x) narmb BepxHero KoHUa palisepa, JOCTaTOYHbIN ONA NoATBepKae-
HWA TOTO, YTO UCKMIOYEHbl Nbble BO3ASKUCTBUA TPEHUA MeXdy CNoAMU Mog, UUKNUYECKUM BO3OeCTBMeM TemnepaTyphbl.
OuHamudeckoe narmbaHve He TpebyeTca ANs UcnbiTaTenbHbIX obpasuoe dnuHold om 1 do 2 M, Tak KaKk oceBas HeCcTKOCTb
OTOENbHOMO CMOA Ha OKPYXHYI0 MPOYHOCTL BeCcbMa HeaHaquTenbHa. [oatomy TpeHue Mexay obonoukoil, paboTatolleit
nog AaBneHWeM, ¥ CroeM Ha OKPYXXHYH NPOYHOCTb He BIWAET Ha Harpyaky Ha kpenneHue obonoukn, paboTakwllelt nog
AaBneHneM.

A.5.1.2 BHyTpU W CHapyXW KaKgoro KoHUeeoro puTuHra, npubnnanTensHo B NNOCKOCTK YNMOTHUTENBHOMO yaep-
XUBatoLlero Konbua, JOPKHbI BbiTh YCTaHOBMNEHbl TepmMonapsl. Mo YyCMOTPeHWo U3roTOBUTENS ANSA perucTpaumn gaHHbIX
pgonyckaeTca NPUMEHATb JOMNOMHWUTENbHBIE TepMOonaphbi.
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2L

seal

Lseal

1 — obpaseu matepuana; L., — LWMPUHA YNNOTHUTENLHOTO YASPKUBAaIOLLEro KoNbLa
PucyHok A.1 — KoHTponbHas cbopka

A.5.1.3 Oina obneryeHnsa gennactudrkauuy BHyTpeHHel nonvMmepHoi obonovkun(ek) ncnbiteiBaemble Tpybbl gormk-
Hbl BbITb 3aMonHeHb! 3Konornyecky besonacHol cpenoi.

A.5.1.4 Mexgy bUKCMpOBaHHBIMW OTPaHUHMUTENAMMU W UCMbITaTeNbHbIMW obpasyammn HeobxogVmMo YCTaHOBWTL TeH-
300aTYMKK, UTOBbI MOXHO BbINo M3MEepATh OCEBbIE HarPy3kU, BO3HMKaOWKE NPY LWMKNUHYECKOM BO34ECTBUM TeMMNeparypbl.

A.5.2 Temnepatyphbl U JaBNeHUA UCNbITaHUA

A.5.2.1 MaroToBnTenb OOIDKEH YKasaTb BEpXHee W HIKHee 3HaqYeHns TeMnepartypbl ueneitaHua (T, n T, cooTeeT-
CTBEHHO).

A.5.2.2 MNpouenypa HacToALLEro NPUNOXKEHNA MOXKET MCMonb3oBaTbca ANA KBanudukayim 6e3 npyMeHeHWs npo-
eKTHbIX 3anmacoB npodHocTu. MakcvmanbHoli pabodeli TemnepaTypol, Ha KoTopyto keanudpuuupyetca Tpyba, gormkHa
BbITb cpegHAA Ty;, NOny4eHHas B Npolecce BbIMOMHEHWA Nporpammbl McnbitaHna. MuHumaneHoh paboyelt Temnepary-
poi, Ha KoTopyro KeanudpuumpyeTtca Tpyba, forvkHa BbiTb cpegHss T,.

MpounssogcTeeHHoi uenbio ana Ty, aensetca 130 °C. Uenkbio ana T, sensetca muHyc 25 °C, Ho He ebiwe 0 °C.
Mpremnembim sHaveHem ana T, UCKMoYas Npogyeky, MoxeT BbiTb oT MuHyc 5 °C o muHyc 8 °C.

A.5.2.3 BHyTpeHHee OaBneHWe OOMKHO U3MEHATBCA Mo Mepe W3MeHeHUs TemnepaTtypbl Takum obpazom, UTobbl
npy TemnepaType oKpyatoleli cpenbl oHo Bbino He MeHblUe aTMocchepHOro 4aBMNeHNs, a co3gaBaeMoe MakchmanbHoe
OaeneHune y BepxHero chnaHua npu MakcumarksHoi TemnepaType NcnbiTaHus coctaenano npubnusutensHo 2 MMa. Heob-
XoO4UMO NpefycMOTPEeTb NpefoXpaHnTEnNbHYIO apMaTypy, YTobbl B Nioboe BpeMa BHYTPeHHee JaBneHne He nagano Hwke
atmoccepHoro (oTcyTCTBME Bakyyma).

A.5.2.4 CnegyeT npegycmoTpeTb, 4YTobbl CKOpOCTW oxnaxgeHwa Bbinu He HKe, YemM MporHosupyemble OnNA Tu-
MOBbIX MPOMBICMNOBbIX YCNOBWIA NpuMeHeHns. OxnaxaeHve SOMKHO KOHTpONUpoBaTthea Tak, |UTobbl MogenuporaTb 3TH
TUMNOBbLIE MPOMBICNOBbLIE YCroBUA. [JonyckaeTca HarpeB ¢ MeHbLUell CKOPOCTbIO, YeM 3TO MPOTHO3MPYETCA ANA TUMOBbLIX
MPOMBICMIOBbIX YCNOBWIA NPUMEHEHWUIA, HO MeHbLUIasA CKOPOCTb YBeNWYMBaeT BpeMs, HeobxodvmMoe ANA 3aBepLUeHua npo-
Lecca LUMKNMYecKoro Bo3aencTBNA TemnepaTyphbl.

MpumevyaHne — [lponseoacTeeHHan Gasa ONA CKOPOCTU oxnageHus Bbina cornmacoBaHa Kak KOHLUEBOe
YCTPOWCTBO palisepa Ha ypoBHe nanybel Typenun FPSO wnu nonynorpyKHoro ocHoBaHuA Ha so3gyxe. BosgelcTeue «nod-
BeLUVBaHWA» U «M30NALUKU» paccmaTtpreaetca B A.7.12.

A.5.3 Mpoueanypa UMKNU4YECKOro BO3OAeNCTBUA TeMnepaTypbl

A.5.3.1 HatypHoe ucnbiTaHve

A.5.3.1.1 Kaxgpiil TepMUYECKMIA WK QOMPKEH COCTOATh M3 NATY Waroe, onucbiBaembix B A.5.3.1.2 — A 5.3.1.6.

A.5.3.1.2 BHyTpeHHsisa TeMnepatypa Tpybel T, AOMKHa NOBbILLATECA A0 BEPXHEN TeMMnepaTypbl UCTbITaHNA.

A.5.3.1.3 Temnepatypa WcnbiTaHWA OIPKHa NOALAE PKUBATLCA B TEHEHKe criegytolmx 24 4 nocne Toro, KaK BHYTPeH-
HWe U Hapy:KHble TepMmonapbl Ha Tpybe OOCTUIHYT cTabunbHOW TeMnepaTypsbl.

MpumedvyaHune —lepuog BbIAePKKN CBA3aH C NoBegeHUEM NON3yYecT U penakcaummn paccMaTprueaemoro no-
nvmepa. MNeprog 24 4 goctatodeH ana PVDF; gna gpyrix nonvMepos MoxeT noTpeboeaTtbcA Apyran NPogomkUTeNbHOCTb.
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A.5.3.1.4 VcnbirbiBaeman Tpyba OomkHa oxnaxgaTbCA OO TeX Nop, Noka BHYTPEHHWE W HapykHble Tepmonaphbl
He cTabunNUanpyloTCA Ha TemMnepaType okpyxalLleil cpefbl. B TeyeHue sToro wara guHamudeckue Tpybbl OMKHbI W3-
mbaTtbeA, Kak MUHUMYM, ABa pasa. OxnaxgeHue OOMKHO NPOXOOUTb CO CKOPOCTLIO, SKBUBANEHTHOW eCTECTBEHHOWM KOH-
BEKUWU C rPagueHToM TemMnepaTypbl BOCCTaHOBMNEHWNA Ha KOHLEBbIX (PUTHHIaX.

A.5.3.1.5 Temnepatypa fomkHa BbiTb CHIWKEHa A0 HUKHeil TemnepaTypbl UchbiTaHus T, nyTeM KOHTponvpyemMoro
oxnaxgeHua Oo Tex Nop, Noka He cTabunuanpyloTCA BHYTPEHHWE W HapyXHble TepMonapsl.

A.5.3.1.6 Temnepatypa QomxHa NOALEepPKWBaTLCA Ha YPOBHE HIKHE TeMnepaTypbl B TeueHne 1 u.

A.5.3.2 Mcnbirasune obpasyoeoTr Tmgo 2 m

A.5.3.2.1 Kaxgbli TEPMWYECKMIA LMK SOMMKEH COCTOATL M3 NATK Waroe, onvcanHbix B A.5.3.2.2 —A.5.3.2.6.

A.5.3.2.2 [Npw ycTaHOBKe orpaHu4uTeny Heobxogumo oTperynupoBaTthk Tak, |4Tobbl oceBas Harpyska bbina B npege-
nax ot HynsA go 500 H gnsA obpasua npu TeMnepaTtype okpy:xatoLlel cpeqbl.

A.5.3.2.3 BHyTpeHHsst Temneparypa Tpybbl T, [OMKHa NOBbILIATLCSA 4O BEPXHE TeMnepaTtypbl MCNbITaHus.

A.5.3.2.4 BHyTpeHHAsA TemnepaTtypa Tpy6bl gomkHa nogaepxveaTbca npu T, B TedeHne 24 4 nocre Havana yvkna
Harpeea.

A.5.3.2.5 BHyTpeHHAs TemnepaTypa Tpybbl JomKkHa CHWKATLCA A0 HWKHel TeMnepaTypbl UCNbITAHWA NyTEM KOH-
TPOMNMpYeMmoro oxnaxaeHns A0 Tex Nop, Noka BHYTPeHHASR Temnepatypa He JOCTUrHeT T .

A.5.3.2.6 BHyTpeHHioto Temneparypy Tpy6bl crneayeT nopfepxviears npu T, B TedeHWe 24 4 nocne Hadvana uukna
oxnaxgeHus. LiMkn noeTopaeTca HauHasa c A.5.3.2.3.

A.5.4 Mpouenypbl UCNbITaAHWA

A.5.4.1 OnncaHuns

A.5.4.1.1 Mpouegypa 1

Mpoueaypa 1 BkntovaeT 10 UMKNOB CTATUYECKOrO LMKNWYECKOro Bo3dencTBNA TeMmnepaTtypbl. KaHan Kaxgoro KoH-
LeBoro puTHHra gomkeH KoHTponuposaTtbed nocne 5 u 10 yuknoe.

Tpy6bl B Npouecce npoLedypbl 0QHOTO LMKNUHECKOro BO3AeCTBUA TeMnepaTypbl crnefyeT yOoepKuBaTh B ropn3aoH-
TanbHOM NONMOXeHWUK, a PUTUHIM MOTYT BbiTb MPUNOAHATLI ANA yAobCcTBa 3anonHeHWs, KOHTPONSA W T. M., NpY 3TOM Tpy bl
ocTarTcA cBoBOAHBIMK ANA pacluMpeHusa U KopobneHua B pesynkTaTe Harpesa W BO3HWKHOBEHWA Harpysok.

A.5.4.1.2 MNpouegypa 2

Mpouenypa 2 saknio4aeTca B gennactudukauum npy TemnepaType UCnbiTaHWsA B TeHeHWe neproga BPeMeHu He
MeHbLUe £,. B koHUe npoueaypbl BbINMOMHAKT UCMbiTaHWe NoA AaBNeHUeM; ogHa U3 KOHTPOMbHbIX cGopok gomkHa BbiTe
U3LATa U3 UCMbITaTeNbHOW TPYObl, N ypoBeHb AennacTudukauum B LUeHTpe obpasuya MaTtepuana gormkeH 6biTb cono-
CTaBMeH ¢ NPorHo3amu U3roToBUTens. Ecnu nporHosHbii o6kem AennacTuchukauuu He JOCTUrHYT, TO BpeMsa AennacTu-
chukaumm AnA Bcex npouenyp NOBTOPHO paccHWTLIBAIOT ANA AOCTWKEHUA yoaneHuA sajaHHbix goneit W, u HacToswas
npouenypa fomkHa 6biTe NpojomkeHa 00 WCTeYeHUA NMOBTOPHO paccyHWTaHHoro BpemMeHW. Ecnu nnavvpyemas genna-
cTucbrkayms Bbina npeBbileHa, TO BpeMs gennacTydrkal NOBTOPHO pacCUMThIBalOT W COOTBETCTBEHHO YMEHbLUIAKT.

A.5.4.1.3 Mpouegypa 3

Mpouegypa 3 saknio4aeTcsa B NOBTOPEHMM NpoLeaypbl 2 B TeHeHUe BpeMeHU He MeHblle YeM f,, BKMoqan niobyto
KOPPEeKTMPOBKY &, ANA JOCTIKEHNA NNaHnpyeMoro ypoBHs gennactidomkayum.

A.5.4.1.4 MNpouegypa 4

Mpoueaypa 4 3aknodaeTca B NOBTOPeHMM Npouedypbl 2 B TeYeHWe BpPeMeHW He MeHblue Yem f;. HeoBxogumo
noaTBepXAeHUE OOCTMXKEHUA LieneBoro NpoueHTa rno macce gennactucukauum B UcnbiratensHbix obpasuax W oo Bbl-
nonHeHWA npouenypb! 5.

A.5.4.1.5 MNpouegypa 5

A.5.4.1.5.1 [nBkme Tpybbl ONA cTaTUHECKUX YCMNOBWIA

Mpoueaypa 5 BknkouaeT Kak MUHUMYM 40 LMKNoB BO3AeCTBUA TeMnepaTyphbi.

Ecnu Beino sapemcTpupoBaHo Kakoe-nvbo BUAKMMOE NepemMeLleHre Mo M3MEHeHUAM pasMepoB B TEYeHWE NepBbix
40 uMKnoB, To UMKNMYeckoe BO3OelCcTBME TemnepaTypbl JormkHO BbiTe Npogon#eHo Ao 3aeepwenns 20 umknos 6es BO3HMK-
HOBEHUA KaKnX-NBo M3MeHeHUIl pa3MepoB UNK 4O TeX Mop, Noka He By eT ycTaHoBNeH paBHOMEPHbIN XapakTep W3MeHeHUA.

Kaxgbll kKoHUeBon h1TWHr domkeH koHTponuposaTteea nocne 10 (£1) uvknoe u 3atem, nocne kaxabix 10 (£1) uu-
KMOB, ecN He MPOUCXOOAT U3MEHEHWA, UMK Nocne KaablX NATY (£1) LUKNOB, ecnK NPONCXOaNT BUAVMMOE NepeMeLleHne.

A.5.4.1.5.2 Tnbkue TpyObl, NpegHasHaqYeHHble ANA QUHAMUYECKMX YCIOBWUIA

Mpouenypa 5 kntovaeT Kak MuHMMyM 40 LUKNOB BO34elcTBAA TemnepaTtypbl B npouecce uarnba Tpybbl Ha onpe-
denenHbli yron. WarmbaHue He TpebyeTca gna obpasuos rubkoid Tpybel gnvHoi oT 1 M go 2 M.

B npouecce npouenypbl 5 0OMKHO BbINONHATLCA U3rMbaHue Kak MMHWMYM OOHOTMO KOHUa WCMbIThIBaeMoi TpyBhbl
nyTemM nogbema Wnv narnbaHus B LWapHUPHON pame A0 paguyca KpYBOW, paBHOTO NPOEKTHOMY MUHMMaNbHOMY paauycy
KOHCTpYKUMK Tpybbl. MarnbaHre NoBTOPAKT Kak MUHWMYM [Ba pasa B KaX4oM TepMUHecKoM LWKne, Npy 3ToM TeMnepary-
pa Tpybbl JomKHa COOTBETCTBOBATL TEMMNepaType OKpyXatoLlel cpesl.

Linknudyeckoe BosfelicTBUe TeMnepaTypbl OMKHO Npoforkateea Ao 3aBeplleHus 20 LUKNOB NpW OTCYTCTBUU Ka-
KNX-NMBO M3MEHeHWI pa3MepoB UK o Tex Nop, Noka He BydeT ycTaHOBMNEH paBHOMEpPHbIN XapaKTep M3MeHeHNsA, ecnu
Gblno zaperMcTpupoBaHo Kakoe-nubo BuaMMoe nepemMelleHie no UsMeHeHNAM pasmepoB B TedeHre nepsbix 40 LWKMOB.

Kaxgpii koHUeBOIW OUTUHI JOMmKeH KoHTponuposaTbea nocrne 10 (1) umknoe 1 3atem nocne kaxgeix 10 (£1) uw-
KMNOB, eCnv He MPOUCXOOAT U3MEHEHNA, UMK Nocne KaablX NATKU (£1) UKUKNOB, eCnK NPONCXOANT BUOMMOE NepeMeLleHne.
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A.5.4.1.6 MNpouegypa 6

Mpouenypa 6 3akniovaeTcA B paspesaHui KOHLEBbIX UTUHIOB U M3MEpPEeHNW codepxaHua nnacTudmrkaTopa nog
YNNOTHUTENBHBIM YOAEPKUBAKLMM KOMbLOM W Npu 2m 1 4m (rge m ABnAeTCA TONWWHON HeckaToi obonoudku) Ha nroboit
M3 CTOPOH OT LeHTpa YNNOTHUTENBHOTO yAepKUBakoLero KonbLua AnA NoATBEPXOeHUSA COOTBETCTBUA NPUEMOYHOMY Kpu-
Teputo. Ecnu 3agaHHbIil NpoueHT nnacTudmkaTopa no macce W He JOCTUMHYT nog YNNOTHUTENbHBIM YAePKUBEKLLYM
KOMbLOM B KOHLEBbIX hUTWHrax nepeoil Tpybbl, TO BTOpYlo TpyBy He OonyckaeTca paspesaTb A0 TeX MNop, Noka oHa He
NPOWGET UCMbITAHWA B TeYeHUe t,, NOBTOPHO PaccYMTaHHOro 41A AOCTUKEHNA Lenu.

A.5.4.2 Obwye ceeneHns

Btopas ucnbiTbiBaemMan Tpyba He QorpkHa nogBepraTtbcA WCMbITaHWIO Mo npouedype 4 go Tex Nop, Noka nepsas
ucnbiTbiBaeMas Tpyba He 3aBeplUMT npouedypy 6 v Bpems gennacTtudmnkauum, f,, He ByaeT nogTBEPKASHO U OTKOPpPEeK-
TuposaHo. MoaTomy Bpemsa AennacTucprkaunm BTOpoi NcnbiTbiaemoil Tpybbl (f, 1 ;) AOMKHO BbITh OTKOPPEKTUPOBaHO B
COOTBETCTBUM C pesynsTaTamu UCMbITaHKsA nepBol Tpybbl.

[nsa obnervyeHns ucnbiTaHna dennacTnudukauvs B npoyenypax 2, 3 1 4 MOXeT NpodorkaTbca, NokKa oLUeHUBaKTCA
KOHTpOSbHble cBOpKM 1 KOpPeKTUpYeTea Bpems nnactudukaumm (i, 1, t).

A.5.5 KoHTpornb 1 NnpoBeAeHWe UCnbITaHUM

A.5.5.1 KoHTponb

YJyacTku KaHamnoB KakOoro KoHUeBoro puTUHra cregyeT KOHTponupoBaTh Ha nepemelleHue cnoes. VsmeparoT u
pervcTpupyloT nonoxeHue dpriongHoro Gapbepa 1 NobbIX 3alMTHBIX U MeTannu4Yeckux croes, NpUNerarLLmx K dnwoug-
HomMy Bapbepy, KOTOpbIf yOepKNBaeTCA B KOHLUEBOM (DUTUHIEe C MOMOLLBK YNINOTHUTENBHOrO yAepKUBatoWero konbua,
oTHocuTenbHo hrkcupoBaHHoN Basbkl oTcueTa. [InA obnerdenna Taknx namepeHnii MoxeT BbiTb HeoBxogMMo BbINONHWUTL
cneunanbHble «NopThI» UMK KOKHa» B Kapkace UNK OpYrix cnoax nubo Yepes Kopnyc KOHLEBOro hUTUHra.

A.5.5.2 Vcneiranne nog gaesneHmnem

B koHUe kawgon npoyeaypbl NcnblTaHWA Kaxxgan Tpyba forkHa nogBepraTtbes UCNbITaHWIo Ha YTeHKY B TeHeHne 2 Y
npy NPOEKTHOM JaBMNeHUU (MNK NP 3HaYeHWK, COrMacoBaHHOM MeXOy CTOPOHaMM1) U KOMHaTHOI TeMnepaTtype.

A.6 KpuTtepuu npuemMku

A.6.1 3agaHHbIil NpoueHT nnactudurkatopa no macce W gomkeH BbiTb yoaneH nog yNnnoTHWUTENbHBIM YOEepPKUBa-
FOLLWMM KOMbLOM Kak MUHUMYM B ABYX KOHLUEBbIX (OUTUHraX; B OPYMMX yaaneHHoe KonudecTBo AomkHo BbiTh B Npegenax
0,5 % no macce 3agaHHOro 3HaveHus.

A.6.2 He gonyckaloTca yTeuku, TRELUMHBLI UMK B3QYyTUA.

A.B6.3 He ponyckakTca NprsHaky NepeMeLleHUA Nog YNNOTHUTEMNbHbIM YASPXXUBaKOLWMM KONbLOM, UMK Nepemelle-
HWSA JOMKHbI BbITh YCTONYMBBIMUW, NPOrHO3NPYEMBIMW N pa3sBMBATBCA CO CKOPOCTLIO, KOTOpas He CTaHeT MpUHYUHOW pas-
pyweHns B TeveHne 20 net.

A.7 TexHW4Yeckue Bornpochl. PaccMoOTpeHWe NnapamMeTpoB

A.7.1 ObLKne cBeeHUA

KommeHTapuun npegctaenenbl B A.7.2 — A.7.10. BA.7.2 — A.7.10 npueeaeHsl pekoMeHdaumu no keanudukaunm,
KPUTEPUAM MNK MHTEePNpeTauui pesynsTaToR UCMbITaHWii, OTHOCALLMXCA K NpoLeaypamM HacTOAWEro NPUINoXeHUA. XoTa
npouenypa, NpMBeAeHHanA B HacTOALLeM NPUMoXeHUK, B obLLieM He 3aBUCUT OT Matepuana, obcyxaaemble HKE TeXHUYe-
CKMe BOMpOChl, MO CTOPUHECKMM coobpaxeHUAM, B HeKoTopoid cTeneHun, Bonee xapakTepHel ans PVDF.

A.7.2 O61eMHana cTabunbHOCTb

A.7.2.1 B cooTeeTcTBUM C 3akoHamMM Anddy3nn cogepanie nnacTudmkatopa yMeHbllaeTcs go Hyns. Ecnu tpaHc-
nopTUpyeMoil cpefoli ABNAETCA ras UNM Bogda, TO 3TO ABMASTCA KOHEYHbIM COCTOAHMeM. Ecnu TpaHcnopTupyeMoli cpegoid Ae-
nAeTc HedThb, TO NPOUCXOAWT MOTMNOLLEHNE HEKOTOPbBIX KOMIMOHEHTOB ChIpoii HedTH B 3aBMCUMOCTH OT COCTaBRa Chipoit Hed T
n Temnepatypbl. [na PVDF paBHoBecue oxupaetca B npegenax mexay 2 % u 4 % DBS no macce gna Temnepatyp Mexay
110 °C 1 130 °C, c Bornee BbICOKMM YPOBHEM pennacTidnkaym npu HU3KUX Temnepatypax. Heobxogyumo, 4Tobbl 310 Bbino
BepUDULIMPOBAHO NpW NabopaTopHOM MCbITaHWW U coobLLeHo oTpacneBoMy KOopAMHaLMOHHOMY KomuTeTy. Paanuqua mexay
TWNamu cbipoli HeddTU (KOHAeHCaTHasA, Nerkas, TAKenan, apoMaTndeckas UNK HeT) BbinK uccnefoBaHkbl ANA HECKONMBKMX TUMNOB
cbipoil HedbTH ANs pa3paboTku AMNMpKUYEcKoi Mogeny nosedeHusA. pyriM oCHOBHbIM NapaMeTpoM ABMAETCA Temneparypa.

A.7.2.2 Ksanndbukauuna ona paboTbl ¢ cbipoil HedhTblo MOXKeT BbITb QOCTUIHYTa C NOMOLLBHO OLEHKW OTHOCUTENbHO
MPOTrHO3MPYEMOro paBHOBECWA OMA KOHKPETHLIX MPOMbICMOBbLIX YCroBuid. B ocHoBHOM KBanuduKaluMoHHoe UcMbITaHne
TpebyeTcsa ANA OEMOHCTpaLun cTabunbHOCTY B ycnoBnAx Gonee aHauuTenbHoW dennactudukaumu, Yem AnsA KOHeYHoro
MPOrHO3MPYEMOro 3HaUeHNA B 3KCMMyaTaLWoHHbIX YCNOBUAX.

A.7.2.3 OueHka gna paboTbl ¢ chipoll HedTbD MOXET BBINMONMHATLCA, Kak onvcaHo B A.7.10, nocne npremkun pe-
3yNbTaToOR UCMbITaHWA pennacTudmkaymm B coipoli HedhTH, onpegeneHHoN B COOTBETCTBUM C NpoLenypol, NpueeaeHHo
B npunoxenun C.

A.7.3 HYucno TemnepaTypHbIX LIUKIOB ANA KBanudpukaumm

A.7.3.1 Ons PVDF cornacoeaHo, 4to 10 (cTatnyeckyx) UMKIOB ABNAKTCA JOCTATOMHLIMW ANA «NpefBapUTenbHON
0bpaboTku» NcnbITbiBaeMoi TpyBbl (co3naTte B bapbepe NPOrHO3MpYeMyo pacTArMBaIOLLYHO Harpyaky Npy oxnaxgeHum go
camoii HU3KOW TeMnepaTypbl UCMbITAHUA W YMEHbLUWTL MMCTepesuc B OTBET Ha YCTONYMBLIA YPOBEHD).

A.7.3.2 OcHoBbIBafACcb Ha CKOpOCTU ocnabneHusa o «paspyleHua» npy paboTe npeglecTBYOWER KOHCTPYKLMM
KOHUEBbIX (OUTUHIOB U SMMUPUYECKOro COOTHOLIEHWA 1:2 mMexay UMKNamu Ha npoMblcrie OTHOCUTENbHO LWKMOB WCMbl-
ThiBaeMblx Tpy6, npeanaratoT, 4To gononHuTenbHble 40 LUKNOB (CTaTUYECKMX UMW OUHAMWYECKMX, B 3aBMCMMOCTH OT
npvmMeHeHus TpyBbl) Nocre 3aeBepLUeHKs 3ajaHHoro npouecca gennacTidurkaumm SBNAKTCA JOCTATOMHbBIMW AN 4eMOoH-
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CTpauun NPUroQHOCT K UCMOMb30BaHUIO NO HasHa4YeHWo. B kavecTBe ansTepHaTWBbI, €CNU LUKINYeCKoe BO3gelcTBMe
TemnepaTypbl BbINOMNHAETCA MO 3Tanam B xofe fgennactudrkaumm, KoHeHble cepui TemMnepaTypHbIX UUKMOB MOryT BbiTb
yMmeHbLUeHb! Ao 20 UWKNoB B cnyyae, ecnu obLyee MUHMManNbHoOe YMcno yuknos coctaeut 50.

A.7.3.3 HyneBoe nepemeLleHe MOXHO MHTEPNPEeTMPOBaTh Kak MoCcTOAHHO-ycTovMBoe. Ecnv onpegeneHo ycToi-
UMBOE NepemMeLlieHne, 3To MoXeT BbiTh OTpaXeHo C NOMOLLBK NMHENHON MHTepnonaumMK Ha 6ase cepun NpegBapuUTenbHO
UCMbITaHHbIX 0Bpa3sLUoB (ANA NoATEEPXKOAEHNA TOYHOCTW MHTEPNONALWMW peKOMeHAYeTCA NPOMbICTIOBbIA MOHUTOPWHT).

A.7.3.4 MogenvnpoBaHue NpUMEHEHWA B NPOMbBICMOBBIX YCNOBUAX CO cpokom cnyxbel 20 neT v ycnosuax akcnnya-
TauWu Npy YacTbIX TeMnepaTypHbIX LMKnax MoXeT noTpeBoBaTb HECKONBbKO AOMOMHUTENBHbIX NET HEMPEPbLIBHOMO LMKMW-
uecKkoro Bo3geicTenA. MNoaTomy B peansHocTW Havbonee NpakTUYeckMM NoagXo4oM MOXKET BbiTb NPUHATHE KBaNUdUKaLmm
ANA cpoka cnyx6bl, MogenvpyeMoro Npy UCNbITaHWK, BHeapeHe Mapkepos B PVDF-6apbep 1 onpegeneHve nporpaMmbl
MOHWTOPWHIa ANA KannbpoBKK OTHOCWUTENBHO AaHHbIX HAaTYPHOrO MCMbITaHWA.

A.7.4 Yncno n xapakTep gMHaMU4ecKux M3rnboB AnA Kkanudpukaun guHamuyeckKon Tpyobl

A.7.4.1 Heobxogymo M3OTHYTb KaKk MWHUMYM OOWMH KOHel WchbiTbiBaemol Tpybbl, UTo goctaTodHo Ana ocsobox-
OEHUA TPeHUs BHYTPeHHUX cnoes Mexay cnoamu PVDF 1 kapkaca/PVDF/apmypoBanns, obecneunBatolero cTONKOCTb K
OaeneHuto. 310 Byget goctaTtodHbIM ANA Toro, YTobbl HaTAXeHWe, BO3HWKaloLWwee B Kputudeckux cnosx PVDF, gocturano
obxatoro ynnotHeHuA. Msrmbanne He TpebyeTca ans obpasyos rubkoin TpyGeli oT 1 M go 2 m.

A.7.4.2 HeT HeoBxogumocTV NMpUMEHATE MporpamMmy u3rvboB, Kak Npy MexaHUM4ecKoM YCTarocTHOM WCMbITaHWK
palizepa, NOCKOMNbKY 3MEMEHT XECTKOCTW Ha WM3rub ymeHbLUaeT HarpyXeHne Ha KOHUeBOM (MTUHre 40 M3MeHSAIoLLenca
pacTAMBaloLLeil Harpy3akn, KOTopasa 3Haq4UTEeNbHO HWKe, YeM HarpyKeHue, BO3HMKaloLLee OT BO3AeCTBIA TemnepaTyphbl.

A.7.5 MacwrabupoBaHue guameTpa

OcHoBHbIMU NapameTpamn noeeaeHna Bapbepa PVDF Ha ydacTke ynnoTHUTeNbHOro Konbla ABMAAIOTCA NPOLEHT
BOaBMUBaHWA 1 COOTBETCTBYKLLME HanpsXeHWsa B 30He obxaTtua. Ecnv pesynsrathl MCNbITaHWA MCNOMb3YIOTCA ONA Py X
AnameTpoB, criegyet obecnednBaTh NOCTOAHHOE BAABMNUBaHKWE 06onoukn B paguansHoOM HanpaeneHuy, Kak NpoLeHT ot
TonwmHbl Bapbepa. MNpu pacyeTe NpoueHTa BAABNYBAHWA UMW 06XaTWUA SOMKHBI OLEHWBATBCA creqyoLlie 3nemMeHTbl:

- reoMeTpurA 06xaTna (06blvHO MacwTabupyeTca ana obecnedeHns aHanorMYHoro pacnpedeneHs HanpamxeHuii);

- npornbaHue nobbix NPONOXKEHHbIX CTanbHbIX NOAOEPHUBAOLLNX BCTABOK;

- OOMYCKU Ha W3roTOBMeHne u cBopky; UX credyeT YyTOYHATb, YToObl CpaBHMBaeMble KOHCTPYKLMU UMENU oguHaKo-
BOE MUHMManbHoe cxaTue Bapbepa nog 06XUMaLLUM KOMbLOM.

A.7.6 Konn4yecTBO KOHLIEBbIX (PUTUHIOB W anbTepHaTUBHbIe MeTobl MHTEpNpeTaLum

HecmoTpa Ha To uto ogHol Tpybbl (OBa KOHUEBbIX chUTUHIa) MOXeT BbiTe JOCTaTOUHO ANA MOeHTUMKaL MM Mexa-
HW3Ma 1 obecnedeHns NpedBapuTensHo Basbl ANA KBanudukauuw, 4na Bepudrkalum NoBTOPAEMOCTW Pe3ynsTaToB U UH-
TepnpeTaLun OTKNOHEHUIA JOMYCKOB M3roTORNEeHUA Heobxoaumo BTopoe KcnbiTaHve (ogHa Tpyba, ABa KoHUeBbIX huThHra).

Bo3aMOXHO MCMonb3oBaHUe UCTbITbIBaeMbiX TPYE C KOHCTPYKUMAMMW KOHUEBbIX (PUTUHIOB, KOTOpble OOCTaTOYHO
6nM3KKM, HO He MAeHTKYHbI. Heobxoarmo ycTaHOBUTE KPUTEPUW MPUHATUS OrpaHNYeHHbIX Pasnninil KOHUEBbIX COUTHHIOB.

A.7.7 Macca KapKaca

BHyTpeHnHwuii cnoii PVDF (gns paisepoB) BHegpAeTcA B cnvparbHble NpoMexy Tkl kapkaca. Macca kapkaca nepe-
HocuTcA B 3ToT cnoil PVDF yepes 3To BHegpeHue. Ecnn PVDF npenctaenAeT ogHOCMONHYKO KOHCTPYKUMIO, TO OH TaKkke
BHeOPAETCA B CUparbHble NPOMEXYTKM apMUPOBaHUA Ha AaeneHue. Takum obpa3om, ANA cTaTUHecKUX NUHWMIA nobas
MaccoBas Harpyska pacnpegenseTca BOOMb ANVHbI NOABELLeHHOW TpyBbl.

Paiizepbl MHorocnoiHoW CTPYKTYpPbl IMEKT rMagKyro noBepxHocTb Mexgy cnosmu PVDF. Kpome Tex cnyqaes, Kor-
[a BHyTpeHHee daBneHue crnocobHo nepenasaTe MacCoBYH Harpysky (MnOC Harpysky, BO3HWMKalOWWe OT LMKMMYecKoro
BO30eliCTBMA TemnepaTypbl), Harpy3ka oT Macchl U BO3OeNCcTBUA TemnepaTypbl (NponopuMoHanbHo TonwyHe Bapbepa)
Hanpsamyo nepegaeTcs K BepxXHeMy KoHUeBoMy UTUHrY. Ha ocHoBe TUNOBBLIX NPYMEPOB peanbHbIX 3KCNNyaTauUoHHbIX
YCMOBWiA @CTb OCHOBaHWA cUMTaTh, YTO Harpy3ka oT Macchl bapbepa yBenudneaeT obuyo Harpysky ot 10 % go 15 %.

A.7.8 PazMmepHble JONYCKK

BnusHve pasmepHbIX QOMYCKOB Ha 3KCMMyaTauMoHHbIE XapakTepucTUKU MHAVMBUAYaNbHO ANA KOHCTPYKUWMMW KOHLe-
BOTO (pUTWUHra U3rotToBWUTensA. TpygHo AaTh obLume pekomMeHAauun KpoMe Toro, YTo JomkHa BbiTb BO3MOXHOCTL Bepudu-
LUMpoBaTh, YTO OOMYcKK Ha cBOpKY W3roTOBMEHHbIX KOHLEBbIX (PUTUHIOB paBHbl UMW My4lle SONYCKOB, NOMyYeHHbIX AnA
KOHLEBbIX (PUTWHIOB WcnbiThiBaemblx Tpy6. MuHMmansHbI NpoueHT BOaBnveanus bapbepa gomkeH bbiTb Gonble nnn
paeeH NPOLUeHTy BOaBNWBaHUA ANA KBanuduKaLWoHHbIX 0bpasLos.

Ona nogTeepxaeHus Bepudukayumn Ha 6ase ucnbiTaHuii HeobxodumMo, 4Tobbl AeTanbHbIA NPOEKT, UCXOOHbIE AaH-
Hble ANA NPOSeKTMPOBaHUA W AOMYCKM U3roTOBUTENSA BbiNK AOKYMEHTarNbHO ohopMIIeHs!.

A.7.9 MpegBapuTenbHana gennactugukauua

MpepeapuTencHas gennactudmkauusa obonodkn PVDF go cbopkn moxeT ucnonb3oBarbca Kak CpeacTBo Ans 4oKyMeH-
TanbHoro ohopMeHUa MUHUMaNbHOrO cpoka cnyX0Bbl Tpyb ANA TpaHCNOpTUPOBKM rOpAYero rasa WNM koHgeHcata. Heobxo-
avman gennactudrkauma cBA3aHa ¢ TeKyLLMM COCTORHMEM, JOCTUIHY ThIM COOTBETCTBYIOLLIMMU UCTIbITbIBaeMbIMU TpyBamu.

Mpumep — KsanugukayuoHHble UcribimaHus mpy6 ycrneuwHo docmuzasnu KoHUeHmpayuu rnnacmudgpuka-
mopa 5 % om 12 % (eknroyas yukuveckoe sosdelicmeue memnepamypsi 6018 nodmsepxoeHuUs cmabunbHocmu
KOHUesbIX (humuHzoe). lpoeHO3UpyeMoe pasHoeeclUe 01 keanupuyupyeMo2o KoHOeHcamHo2o mpy6onposo-
0a cocmasnsiem 2 %. B amom cny4ae 6blia nodmeepxoeHa nomeps racmughukamopa 7 %. 4ns nodmeepix-
OeHus donzospemMeHHol cmabunbHocmu Heo6Xx00UMO, YmoOb! KOHLUesble humuHau 6biiu npedsapumesibHO
dennacmuguyuposaHsl 60 3HaYeHUA MeHee YeM 9 % (7 % + 2 %), ¢ nNpedsapumernbHol dennacmugukayuel
Gosiee yem 3 %.
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A.7.10 OueHKa cpoka cnyx06bl Tpy6 AnsA paboThl ¢ Cbipoi He(pTbIO

Mpu KBanudpvkauvn onNA QONroBpeMeHHOI 3KCMnyaTauuu W3MeHeHre npoueHTa B obkeme V, cooTBeTCTBYlOLWEE
u3MeHeHnK npoueHTa no macce W, nonyueHHoe B cnbiTbiBaemolt Tpybe, gomkHo BbiTe Bonblie, Yem 3HaveHWe, nony-
YeHHOe NpU UCMbITaHUK Ha Bo34eliCTBUE OKpYXaloLlell cpedbl, onucaHHoe B NpunoxeHnn C, ANA MakcumansHol pabodeii
TemnepaTypbl Tpybbl B 330aHKON Chipoii HedpTn unn sKkBMBaneHTHol cpege. Cpok cnyxbbl gomKeH onpenensaTbCa no
CKOPOCTMW Monay4yecTu Ha Base TeMnepaTypHbIX LWKIOB B TEHEHUe cpoKa cry6bl, ecnv UMeeTCA NpUaHak nepemeLleHns
Bapbepa B koHUeBoMm huTkHre, Tpyba gomikHa ObiTh Npy3HaHa KBanWMLMPOBaHHON, eCnK OTCYTCTBYET NPU3HaKk nepe-
MeLleHus bapbepa.

A.7.11 MpoMexyTo4YHanA oLleHKa CpoKa cnyXobl

A.7.11.1 MNMpoueaypa, nanoxeHHas B A.7.11.2—A.7.11.5, moxeT ucnonb3oBaTbca, ecnu Npy UcnbiTaHuy Bbin gocTur-
HYT 3adaHHbliA NpoueHT no macce DBS Whgg B ToMKe, HeobXxoanmoit 4ns oueHKN MHTeproNMpoBaHHOro cpoka cryxob.

A.7.11.2 Heobxognmo onpegennTe nameHenne obsema AV, BbipakeHHOe B NpoLeHTax, U COOTBETCTBYOLL e U3Me-
HeHre AW, .. 8 DBS, nony4deHHoe npu HaTypHOM UCMbITaHUN.

A.7.11.3 B cooTBeTcTBUM C npunoxeHnem C gomxHo BbiTe onpeaeneHo nameHeHue obbema AV, BbipaXeHHoe B
npoueHTax, AnNA SOCTUXeHNA paBHOBECUA ANA NnacToBoro grouia Npy MakcumanbHol pabodeil Temneparype.

A.7.11.4 [orpkHo BbiTh onpeaeneHo Bpems ty,, ANA JOCTWKeHNA paBHoBecHoro o6wema V, npn oxnaaemom npocu-
Ne BO3OENCTBMA TeMNepaTypbl, Ha OCHOBE KPWBOI 3aTyxaHusi, KoTopas acMMNTOTMHECKW paccMaTprBaeT paBHOBECHbI
obvem kak npegen.

A.7.11.5 MNporHoavpyemsim cpokom cryxbel sBnseTca Bpems 1, , noanexalliee Beprchnkauyy B COOTBETCTBUAM CO
cnenyoLmm:

a) saBepwennem (10 + 40) TemnepaTypHbIX LUKMNOE;

b) oTcyTcTBMEM NepemelleHns Bapbepa nog obxaTbiM yNnoTHEHWEM.

Ons nogTeepKASHNA TOYHOCTH 1y, PEKOMEHYETCSA NPOMBICTOBbIA MOHUTOPWHT.

A.7.12 PaccMmoTpeHWe NpoeKTHLIX YCNoBUi

A.7.12.1 OBwwe ceegeHnA

[nA kaxgoro NnpoekTa Heo6XoOWMO OLEHWUTb, Kakue 3nemMeHThl Npoledypbl UCMbITaHWA ABMAKTCA UMW He ABMAKTCA
penpeseHTaTUBHbIMU ANA NPOEKTHLIX YCMOBWIA 1 Bo3OelcTBUIA. HekoTopble pasnuuna BO3MOXHbI B CriefytoLmx obnacTax:

a) nogeelUVBaHUE BEPXHEro KoHUa;

b) norpy>keHve 1 M3oNAUNS;

C) NpogyBKa cUcTeMbl.

A.7.12.2 MNogeewrBaHe BepXHEro KoHua

MeToabl 1 MexaHU4eckie aeTanu NodeeLUnBaHNA KOHLEeBbIX (PUTUHIOB BePXHEro KoHUa riubkoli TpyBsl MoryT BNUATb
Ha CKOpPOCTb HarpeBa W oxNaxaeHWa ANA KoHLUeBoro uTuHra 1 obonoudkn, paboTatlleii nof AaBneHnemM, B 3aBUCUMOCTH
OT Toro, Kak KOHCTPYKLUMOHHasA onopa oTBOAWT Teno oT KoHUeBoro UTHra WK YKpbIBAeT ero oT BeTpa UNW ApYrux KoH-
BEKLUVMOHHbIX UMW OXNaxaakoLmux Bo3gencTBUii. SneMeHTbl eCTKOCTH Ha uarvb 1 apyroe BcnomoratenbHoe obopynosa-
HWe TakKe MOTyT OKa3blBaTbh CyLLeCTBeHHOe BNUAHME Ha NoKanbHble TENMOBbIE PEeXUMbI.

A.7.12.3 Morpy:xeHne/nonayns

[Ba anemeHTa KOHCTPYKLWW, NpUMerarowye K KOHLEBOMY DUTKHTY, MOTYT oKasblBaTb BNMAHWE Ha SKCTpemarbHble
3Ha4YeHUA TemnepaTypbl U CKOPOCTb Harpeea W oxnaxgeHua. B yacTHocTy, HekoTopble KOHUEBble hUTUHIM M3ONMPYHKOTCA
AnsA obecneyveHNs 3alliMThl OT OTHA, a APYrie KoHUeBble UTUHIM MOHTMPYICTCA nog Bogoil. Hanbonee BepoATHO, YTO Nep-
BbI ByaeT ucnbiTeiBaTh Gonee BbicoKMe TeMMepaTypsl B yCTaHOBKBLLEMCA pexumMe, Bonee HU3K1e CKopocTW oxnaxaeHns
u Bonee BbicoKMe CKOPOCTW Harpesa. Hanbonee BepoATHO, UTO NOrpyXeHHble KOHUEBble (OUTUHIK ByayT NcnbiThiBaTb 60o-
nee HW3KWe TeMnepaTypbl B YCTaHOBMBLLEMCH peximme, Gonee BbICOKME CKOPOCTI oxnaxaeHns 1 Bonee HU3KWE CKOPOCTH
Harpeea.

A.7.12.4 Mpogyeka cucTemsl

B npouecce TexHoOMomMYeckux 3akpbiTUIA UMK OpYTMX aBapuiiHbiX paboT rasoBble 3KCnnyaTauWoHHble paiisepHble
cucTemMbl MoryT nofdeepratbea BoicTpomy cBbpocy gaBneHua wnu npogyeke. W3-3a adcpektoB Dbroynsa-Tomcona (Joule-
Thomson) ana npvpogHoro rasa Takve Npogy BKW MOTyT Bbi3blBaTk BbICTpoe oxNaxaeHue 4o HUSKUX TeMnepaTyp, KoTopble
3Ha4UTENbLHO HWKe TemnepaTypbl okpyxatLeih cpedbl. MoxeT BbiTe BaXKHbIM YYeT TEMNMOeMKOCTHW rasa npu oLeHKe cKo-
pOCTHW OXMNadeHUa U MUHUManbBHOW TemnepaTypsl, gocTuraemoli B obonouke, paboTatoLleli nog AaBneHWeM, B npolecce
npoayBKu.

A.7.13 OQpyrve npoueaypbl UCNbITaHWUA

B pononHeHune k HacToALel npolenype MOryT cyLLecTBOBaTb ApYrie Npoleaypsl, paspaboTaHHble gpyrumMy rpynnamu.

A.7.14 OueHKa MaTepuanoB U PeXUMOB paspyLueHna

HacTtoAwaa npouenypa WCNbITAHWA OTHOCUTCA K OANWTENbHbIM HenpepbiBHbIM BO34EWCTBUAM BbICOKOW Temnepa-
Typbl ¢ Nepuvogu{eckUMU LUKNamy oxnaxaeHus. B aTux ycnoBusix BO3MOXHO BO3OeWCTBME COOepXaHWsa NeTydnx KoM-
MoHeHTOR nonumepa obornoqku, paboTalolwelil nod AaBMNeHWeMm W HanpAXeHU, KOTopble MOTYT BO3HUKaTb B obonoudke
B pesynsTaTe TennoBoro pacluMpeHus U cxatua. TeM He MeHee MOryT BbiTh Apyrue cyllecTBeHHble haKTopbl, KoTopble
HeobXodWMMO YYMTBIBATL MPU OLEHKe MaTepuarnorR W PexWMOB paspyLUeHWs, KoTopble MOTYT BMWATb Ha 3KCMNyaTauuoH-
Hble XapaKTepUCTVKU KOHLeBoro cuTuHra. OOHUM M3 NPUMEPOB TakMX hakTopoB, KOTOpble HeOBXOAMMO YUMTbIBaTL NpU
OLeHKe MaTepuanoB, ABMNASTCA U3MEHEHWe KpUCTannuYeckoro COCTOAHUA NonvMepa U COOTBETCTRYKLLEe N3MEeHeHue
cBobofHoro obbema W3-3a NPOOOMKMNTENbHBIX BO3OEWCTBUIA BLICOKOW TemnepaTypbl. [NA MONHOro NoHUMMaHus Opymx
BO34elCTBUIN MOXeT NnoTpeboBaTbecA AONONHUTENbHOE UCTbITaHWe 0Bpa3sLoB MaTepuana U KoHUEBbIX (DUTUHIOB.
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A.7.15 Yncno TemnepaTypHbIX LUKNOB NPU UCTNbITaHUK

Mpouenypa HacToAWero NpUNOXeHWA ycTaHaenueaeT ANA KoHueBbix puTnHroB 20 HavanbHbiX M 20 KOHEYHbIX
TemnepaTypHbIX LUMKMNOB Nocne SOCTWKEeHWS 3afaHHOro COCTOAHMA nnacTudukayun. Yueno umknos 6bino BeibpaHo Ha
OCHOBe MpefblayLLero onbiTa UCMbiTaHuii U OXMOaHWA, YTO YCNOBUA HarpyKeHWA U NPOYHOCTM MOryT BbiTh Hagnexalum
obpasom ucnbiTaHbl Npy kKoHeuHbIX 20 Uuknax. Tem He MeHee crefdyeT NoHMMaTh, YTO pansepbl U gpyrue rubkre Tpybbl
MOTyT NofBepraTbca 3Ha4UTEeNbHO BonbLUeMy LMKNMYeckoMy BO3AeVCTBIIO TeMMepaTypbl B NpoLecce «cnycko-nogbemas
W Opyrux sakpbiTuid. Bbina nposegeHa oueHKa, YTo TUMNOBas yCTaHOBKA KOMMMEKCHOW nogrotoeku rasa B CeeepHom mope
mMoxeT ucnbiTeieate 1000 TemnepaTypHbIX UMKMNOB B TedeHne Tunoeoro 20-neTHero cpoka cnyxbbl. PekomeHgyeTca go-
MonHWTeNbHOEe LUWKNU4YecKoe BO3OelcTBMe TemMnepaTypbl, ecnv MMEeeTCA OCHOBaHWe MpegnonaraTte, YTO BO3gelcTBUE
OOMOMHUTENbHbBIX LUKNOB MOXET B NMPOTUBHOM Crydae MNoBnUATb Ha cTabunbHble 3KCMMyaTauWoHHble XapaKTepucTMK
KOHL|eBOro hUTUHra.
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MpunoxeHue B
(cnpaBo4Hoe)

Mpouenypbl KBanNnuUgUKaLMOHHONO UCTNbITaHUA KOHUEeBOro ouTHUHra rmbkon TpyObl
npy BbicoKon TemnepaTtype. MonMmepbl ¢ HU3KMM codepKaHMEM NeTY4YNX BellecTB

B.1 06LwwMe nonoxeHuns

Mpouenypsl, NpYBeAEHHbIE B HACTOALLLEM NPUNOXKEHUW, ABNAIOTCA 060bLeHNeM pasnuyHbIX TpeboBaHWii 1 uenei
MHOMMX ONepaTopoB W U3roToBWTenel rmbkmx Tpy®. MNpexae Bcero 3TV UCMbITaHUA NpefHasHadYeHbl AnA oblelt kBanu-
chukaLMK KOHUEBbIX PUTUHIOB, a He AMNA KOHKPeTHbIX NPOeKTHbIX TpeboraHwWii. B pasgene 7 paccmaTpyBaloTca BONpoch!,
KOTOpble MOryT OTHOCUTBCA K UCTIbITaHUAM, NPOBOAVMBIM AN KOHKPETHBIX NPOEKTOB M ANA WHTeprnpeTauuu pesynsraToB
UCMbITaHWIA, BBINMOMHEHHbLIX B COOTBETCTBWM C MpoleaypamMy HacTOALLEro NPUMoXeHWa ONA KOHKPETHbIX NpoeKToB. 3Tu
npoueaypbl MOryT Takke WCMONb3oBaTbCA BMecTe ¢ npunoxeHnem D OnNA oueHKW 3KCMNyaTauMOHHBIX XapaKTepucTuk
KOHUEBbIX (OUTWHIOB Nof BO3OeCTBMEM KOHKPETHBIX YCNOBUIA chipoil HedTu. [ononHUTENsHO K MexaHMYecknm xapak-
TEPUCTKAM, KOTOPbIE WUCMbITEIBAKOTCA B COOTBETCTBUM € Npoueaypami HacTOALLEero MpUnoXeHus, Heobxoaumbl CooT-
BETCTBYIOLLME MCMbITaHUA ONA KBanuukaLmm XuM1MYeckon 1 amanyeckoil NPUroqHoCcTH MaTepuanos KOHLEBOro hUTUHra
1 oBonodek, paboTaroWwux nog gaeneHvem. 3TW Npouedypbl He KBaNUULMPYIOT NPOYHOCTL UMW KECTKOCTb KOHLEBbIX
dmTuHroB. PaccmoTpeHne gpyrix KBanudguKauMoHHbIX MCMbITaHUiA cM. B pasgene 7.

Mapbl MOEHTUYHbLIX OBPa3LOB UCMbLITHIBAKTCA B MASHTUYHbIX ycrnoBusax. [InA OocTWKeHWA HeorpaHUYeHHoW KBa-
nucpukaumm onA guanasoHa IKCNyaTauMoHHbIX YCNOBWIA, OXBaTblBaeMblX YCNOBUAMKM UCNbITaHWA, HeobXxoaumo, |YTobbl
YeTblpe KOHLEBbIX (PUTMHra COOTBETCTBOBANM NPYEMOYHbLIM KPUTEPUAM.

Mpouenypsl, NpYBegeHHbIe B HACTOALLLEM NPUMOXEHWW, MOTYT UCMOMb30BaTbCA ANA KBanudukaumm KoHLeBbix du-
TUHroB. 3T Npolenypb! NPUMeHKMMbI 4NA HennacTUULUMPoBaHHbIX NOMMMEPOoB (MMetoLLMX okono 2 % No Macce NeTyuqnx
KomMnoHeHToB). [nA nnacTnduumporaHHbix nonumepos Bbina paspabotaHa othensHas npouenypa.

B.2 Uenb ucnbiTaHns

B.2.1 Mpoueaypbl McnbiTaHWii, onpedeneHHble B B.5, npeacTaenaloT NpYMeHUMYK B OTpacnn MeTogonorvio ans
KBanumrKaLmu MexaHU4eckux 3KCNnyaTayoHHbIX XapakTepucTUK KaK CyLLLeCTBYHOLLMX, TaK 1 BHOBb pa3paboTaHHbIX KOH-
CTPYKUMIA KOHUEBbIX hUTUHIOB ANA rMbkmx Tpyb ¢ BHYTpeHHWMU obonoqkamu Ha JaBfeHne U3 BbICOKOTEMMNepaTypHoro
nonvmepa Ana TUNoBoro cpoka cryxbel 20 ner.

B.2.2 MNpouegypb! HACTOALLEro NPUNOXEHUA NpUMeHMbl ANA dnongHbix bapbepoB 13 HennacTULMPOBaHHOTO
nonvmepa.

B.2.3 lMNpoueaypbl HACTOALWEro NpUOXKEHUA NpUMeHUMBbl A4nsA rbkux Tpy6 npu paboTte ¢ HedThio, razom WK NpK
HarHeTaHuu Bogbl.

B.2.4 31 npoueypbl OCHOBaHbI Ha KOHLENUUAX, YTO MCXOAHbIM NonumMep TepseT UK nornoLlaeT neTy4ue Kommno-
HeHTbI B Npoliecce BO3AeUCTBWA UCTbITATENbHOM cpefbl ANA AOCTMKEHWS YCTOMYMBLIX COCTOAHUIA paBHOBecHA B cBoboa-
HOM MonvMepe WY nog YNNoTHUTENbHBIM YASPXKVMBaKOLWMUM KonbLoMm. Taikke NpYHUMAaeTCs, YTO COCTOAHNE paBHoBECHs
Ha NboM y4acTke MOXET XapaKTepn3oBaTbCA CNedyoWwuM:

a) B3BelUMBaHWeM HeGonbLuux obpasyoB MaTepuana, B3ATbIX C y4acTka,;

b) OTroHKoO NeTy4Mx KOMMNOHEHTOR obpa3sLa Npu ero Harpeee 4o TeMMepaTypbl HEMHOrO Bbillle TeMMnepaTypsl Nnas-
NeHus normepa;

) onpeneneHnemM AnanasoHa NpoLeHTHoro namerHeHua AW B macce obpasua.

B.2.5 B 3tnx npouegypax NpUHUMAETCH, YTO M3meHeHne obvema AV npvbnuanTenbHO NponopuMoHanbHo U3me-
HeHWK npoueHTa no Macce AW K1 oba W3MeHeHWA ABNAIOTCA pesynsTaToM NoTepu UMK NOMOLLEHWA NeTYYNX BeLLecTs ¢
OOWHaKOBbIMW MOKasaTensMu NNoTHOCTW. 3To NpednonoXeHne NPUHUMAETCA ONA YNPOLEHUA, KOTopoe NOo3BONAeT Mc-
Monb3oBaTh Nerko BbiMOMHWMbIE W3MEPEeHWA U3MEHEeHWA MaccChbl, XapakTepHble AMNA KOHKPETHbIX M3MeHeHulh obreMoB,
KOTOpble MOTYT MMETb MECTO Nof YNMOTHWUTENbHbIM KOMbLOM, rOe WX HEBO3MOXHO M3MepATb HanpaAmMyto. [InA HekoTopbIx
MaTepuarnos U BUOOR BO3OSNCTBUA MOXeT BbiTb HeoBXoguMBIM YCTaHOBMEHWE Bonee CNoOXHbIX COOTHOLUEHWUIA MeXay 13-
MeHeHWAMK obbema W Macchl Ha OCHOBE JOMOMHUTENbHbBIX UCTbITaHWA.

B.3 UcxoaHble AaHHble

B.3.1 [lo Hayana vcnbiTaHWA N3roTOBUTENb JOMKEH yKasaTb criegyollee:

a) HomuHanbHylo pabouylo Temnepatypy Ty, Ha KOTOpYIO KBanNULMPYETCS KOHCTPYKLMA KOHLEBOro huTuHra,

b) MmrHnManeHyto pabouyio Temnepatypy T, Ha KOTOpY KBannUUMPYETCA KOHCTPYKLWSA KOHLUEBOrO (nTHHra,

) cpegHuii KO3t hMUMEHT NMHERHOMO TEMNOBOrO pacluMpeHsa Matepuana a Mexgy MUHUMAaNbHOW ¥ HOMUHaNbHOM
pabouumu TemnepaTypamu,

d) npoueHT nsmeHeHws obbema, AV, 1 npoueHT UsMeHeHnnsA no mMacce, AW, matepuana 6apbepa (kak 6bino onpe-
JOeneHo B Npouecce UCMbITaHWIA, BbINOMHEHHbIX B COOTBETCTBUK ¢ NpunoxeHuem D, kak AnA ceoboaHbIX, Tak 1 ANA 3akpe-
MMEeHHbIX Y4acTKOB), Ha KOTOpbIE UCMbITaHUe MOXET KBanMuLMpoBaTh KOHCTPYKLUK KOHLEBbIX (PUTUHIOB.

B.3.2 Cnegyrowwii war Ansa ceobogHbix ydacTkos nonvmepa [1 + o7y, - T,,)] cpasHuBaeTca ¢ (1 + AVI100)"3, yto
onpefenseT ABa cny4as.
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Ona cny4as | B ypaBHeHwM (B. 1) nmeeT MecTo HepaBeHCTBO
1+ (T, = T,p) 2 (1+Av/100)"2, (B.1)

Tennoeoe pacluMpeHne B NpoLecce TeMnepaTypHbIX LMKMOB ABNAETCA OCHOBHbIM thakTopom. [Ins npouenypsb! kBa-
nucprkaym He TpebyloTca cneluanbHble M3Meperns, BKMYasa KoHTponbHble cbopku. MNpoueayps! 2, 3 1 4, npuBeaeHHbIe
B B.5.4 , moryT 6bITb nponyLeHbI.

Ona cnydas |l B ypasHeHun (B.2) nMeeT MecTo HepaBEeHCTRO

1+ 0(T; = Typ) < (1 + AVA100)173, (B.2)

OtHocuTenbHo Gonbluoe M3MeHeHue obbema MOXET okasblBaTb BMWAHWE Ha JOMNrOBPEeMeHHOe COXpaHeHue Le-
MIOCTHOCTY YNNOTHEHUS, MO3TOMY U3rOTOBUTENb JOMKEH yKkasaTb 3HaveHus ana AWn t, — ty:

- AW — 70 % obuero oxugaemoro nsmeHeHus maccel obpasua nog ynnoTHUTENbHBIM YASPHKMBAIOLWMM KOMbLOM
3a 20 ner;

- t; — BpeMA NpW BepxHell TemnepaType MCnbiTaHWs, Heobxoanmoe ANsA M3MEHeHWs Macchl nnacTudmkaTopa Ha
TpeTb o1 W,

- t, — War HapacTaHVA BpeMeHU nocrne ¢, Npyu BepxHell TeMnepaType NcnbiTaHnsa, HeobxodMMoe ANA N3MEHeHWs
Macchl nnacTudrkatopa Ha gononHutensHyo 1/3 W ona obuwero ymeHbleHns Ha gee Tpetu oT W,

- t; — wWar HapacTaHVsA BpeMeHK nocne t, Npyu BepxHeil TeMnepaType NCnbiTaHns, HeobxogMMoe ANA N3MEHeHWs
Macchl nnacTudrkatopa Ha nocneghwoe 1/3 W, gna notepu nonHoro W.

B.4 O6pasubl AnA ucnbiTaHWn

B.4.1 Ons npoBefeHwna ucnbiTanuii Tpebytotea aea obpasya. O6pasybl ANA UCMbITaHUIA OOMKHBEI NpeacTaenATh
MOMNHOCTBK M3rOTORMNEHHbIE MMBK1e TpyBbl o BCceMU CNOAMU U KOHCTPYKTUBHBIMU NapameTpamu. Bece koHUeBble hUTUH-
M OOIMKHbI BbITh TaKoW e KOHCTPYKUUM U cobpaHbl ¢ NpYMEHEHUeM TaKol e npoueaypbl M TEXHUHECKWX YCIOBUIA Mo
gonyckam Ha pasmepbl. AnvHa Tpybbl gormkHa coctaensate 10 m wnu Gonblie. Konbueeble kaHane! Tpy6bl cnegyeT npo-
BEHTWUNMpoBaTh. Tpyby U3roTaBNMBalOT B COOTBETCTBMW CO CTaK4apTHOM Npouedypol, B 4acTHOCTU, rmgpocTaTudeckoe
UcnbITaHue JOMKHO BbITh BBINONHEHO NPK TeMNepaType oKpyxXatoLleil cpeabl U He AOMKHO NpeBbiWwaTh 1,5 HoMUHansHoro
NPOEKTHOTro AaBMNeHus.

B.4.2 B ka4yecTBe ansTepHaTWBbI AN UCMbITaHWIA AONycKaeTca Mcnonb3osaTh Aea obpasya rubkoi Tpybbl gnvHon
ot 1 m go 2 m. OBpasel Ana ucnbiTaHWA JOIPKEH BKIKOYaTh creqylollee:

a) Bce criov rubkoi TpyBel 4o apmupyoLLero crnos, obecnedvBaloLLero CToMKOCTb K JaBNeHUo; ANsA NpencTasneHus
ocTaBLMXCA croe MbKoii Tpybbl cnegyeT obecnednTb KONMMYECTBO TEMNa WK HaPY>XHYH M30MALMI0 apMUPYIOLLETo cnos,
obecne4nBatoero cTOMKOCTb K AaBNEHWIO;

b) KOHUEeBbIe (PUTUHIN, KOTOPBIE MMEIT aHamNorMYHY KOHCTPYKLMIO, pasmepbl U XapakTepucTyku no gonyckam ans
cnegyrowmx pyHKUMA:

1) KpenneHWs BHYTPeHHEro KapKaca,

2) KpenneHWs 1 repMeTn3auun BHyTpeHHel obonodku, paboTatoLweit nog gaeneHuem, 1 nbbix 3alWMTHbIX U NeH-
TOYHbIX CMOEB, NMpUNerawLnX K BHYyTpeHHel obonouke, paboTatolweil nog AaBneHuem;

3) Tennonepegayun 1 M3ONALMM, KOTOPbIE XapaKkTepHbl ANA KOHLEBOro hUTKHra.

B.4.3 NaroToBuTenb OOMKEH MMETb OeTaNbHY YYETHYI OOKYMEHTaLUo Nno maTepuanaM B 3aBoACcKOM WCMONHe-
HWW, pa3Mepam, HaTAram W 3asopam Bcex AeTaneii KOHUEBOoro hUTWHra U Tena Tpybbl, KOTOpble MOTYT BNUATE Ha Xapak-
TEPUCTUKA KOHLEBOro hUTUHra B MpoLecce UCNbITaHUA, AOCTYNHYK AMNA NPocMoTpa npeAcTaBuTenamMn Nioboil saMHTepe-
COBaHHOI CTOPOHbI. YUeTHaA QOKYMeHTaUWA OoMKHa BKMoYaTb TEXHOMOrMHeckne YepTexin ¢ pasmepamMu U gonyckamu
ansa Tpybbl 1 KOHUEBbIX hUTUHIOB W BCe npoledypb! U cTaHAapTbl Mo W3rOTOBMEHUIO WU OpraHn3aLnu MmaTepuanbHo-Tex-
HW4ecKoro cHabxerua. JononHUTenbHo yYeTHas AOKYMEHTaUWUA BKNOYaeT pacqeTbl, OTHOCALLMECA K MCXOOHbIM AaHHbIM
(nepeoHavansHoe nepemelenve, AW, t,, &, t, nT. 4.).

B.4.4 Tonbko ans cnydas |l BHyTpW kaxgon ncnbiTeiBaeMmoid Tpy6bl ycTaHaBNMBaloT YeThipe KOHTporbHble cOopkn
(cm. pucyHok B.1). Kaxpgan cbopka MoxeT cogepxaTtb kKBagpaTHblil obpasel nsonupytoLlero matepuana Ha faeneHue c
KpaeBbIMU pasmepamu, Kak MUHUMYM B OBa pasa Lupe YNNoTHUTENbLHOro yaepxueatolero konsya. Matepuan 6apbepa
OOIMKEH CXMMaTbCA MEeXIY *eCcTKOW NNnToi, koTopas bonble, Yem obpasey matepuana, W ecTkoi 6ankoii ¢ LUMPUHOW,
Kak MUHUMYM paBHOWN YNMNOTHUTENbHOMY YAepKWBatOLLEMY KonbLy, U ANWHONW, NpeBbllaLeil WrpnHy obpasya marepu-
ana. [MpoueHT cxaTtua obpasya Matepnana JomkeH BbiTb paBeH CKaTWio, 4OCTUIraeMoMy Nog YNNOTHWUTEMbHLIM YOePKU-
BatoLWyM Konbuom (£5 %).

B.4.5 Mo cornaliennio MOXeT OONycKaTbCA NMPUMEeHeHWe anbTepHaTKMBHbBIX KOHMUrypauuin KoHTponbHoln cbopku.
Llenbto AsnseTcs noeHTUMKaUMa cogepaHna nnacTudrkaTopa 1 nornoLleHne yrneeogopodoB Ha y4acTke YnnoTHU-
TenbHoro Konbua. Mpegnonaraetcs, 4To Kax bl M3roTOBUTeNb paspaboTan NoATBepKOeHHYK aHanUTUHECKYo UK 3M-
NMPUYECKYH Moderb C UCnonb3oBaHneMm npoLeaypbl HACTOALLEro NPUNOXEHUA ANA onpeferieHua COOTHOLLEHWUA Mexay
NEeTYYMMW KOMNOHEHTamMu B Tpy6e 1 B YNNOTHUTENbHOM YaepKUBatoLwem Konbue. Banuaauusa BkniovaeT B ceba nccnego-
BaHUs BapbepHbIX YCNOBWIA B 30He YNNOTHEHUA OT paspesaHHoro KoHLeBoro puTuHra nocne 4okymMeHTanbHo odhopmMneH-
Horo nMpolecca BO3OeiCTBUA.
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B.5 Mpouegypbl UCMbITaHUA

B.5.1 Cxema UcnbiTaHUA

B.5.1.1 Obpasupl Ans vucneiTaHWi HeobxoguMo BHaqane YCTaHOBWTb ONA CTaTUHMECKOro LMKIWYEeCKOro Bo34encTBuA
TemMnepaTypbl, @ 3aTeM B YCTaHOBKY ANA QUHAMWYECKNX UCTbITaHWiA UNW ansTepHaTUBHOE WCnbiTaTensHoe YCTPOCTRO, No-
3BonAKLLee n3rnbars BepXHWIA KOHeL, MCnbiTbiBaeMoro paiisepa. Ctaruyeckue casel, T.e. npoueaypa 1 (cm. B.5.4.1.1) n npo-
uegypa 4 (cm. B.5.4.1.4), moryT BBINONHATECA Ha obpasuax, pasMeLleHHbIX Ha nony Npou3Bo4cTBEHHOro yvacTka. [poueny-
pbl AVMHAMWYECKUX CMbITaHWUIA AOMKHbI BbINOMHATECA AMA UCMbITaTeNbHOro o6pasua(os), yeTaHOBMNEHHbIX B UCMbITaTeNbHoe
ycTpolicTBo, obecnevnBaroLLlero narub BepxHero KoHua paiaepa, 4OCTaTOuHbIA ONA NOATBEPHOEHUA TOro, YTO UCKIIOHYEHbI
no6ble BO3OEWCTEBUA TPEHMS MeX Y CNOAMW Nod UWKNWYecKMM Bo3deicTBMeM TeMnepaTypbl. OvHamunyeckoe narnbaHve He
TpebyeTcA ANA KcnbiTaTenbHbiX obpasyor om 1 do 2 M, Tak KaK 0CceBas XeCTKOCTb OTAEMbHOro CrOSA Ha OKPYXHYK MpoY-
HOCTb BeCbMa HeaHa4uTenbHa. [o3ToMy TpeHve Mexay BHYTpeHHelt obonoqkoll, paboTatolleli nog 4aeneHneM, U croem Ha
OKPYXHYHO NMPOYHOCTL He BMNWAST Ha Harpyaky Ha KpenneHuy BHYTpeHHell obonoqku, paboTatolleld nog AaBneHnem.

0

2L

seal

seal

1 — obpasel| maTepnana; L, — WWPHHA YNNOTHUTENEHOTO YAepXKUBatoLLIero KombLia

PucyHok B. 1 — KoHTtponbHasa cbopka (Tonbko crydai 1)

B.5.1.2 BHyTpW 1 CHapy*u KOoHUEeBoro putuHra, NpubnmnsnTensHo B NNOCKOCTH YNMOTHUTENBHOTO YAepKMBatoLLEero
KombLa, ycTaHaBnuBaloT Tepmonapsbl. [1o yCMOTpeHWo U3roTOBWTEN: ONA pemmcTpaumi AaHHbIX MOMYT NPUMeHATbCA Oo-
MOrHWTENbHbIE TepMonaphb.

B.5.1.3 Obpasubl 4NA UCnbiTaKWiA SOMKHbl BbiTb 3anonHeHsl HedTblo, KoTopasA obecneunBaseT XxapakTepHoe 3Hade-
HWe N3MeHeHWs paBHoBecHoro obkema nonvmepa. B TeueHe Bcero McnbiTaHWA 4OMKHbBI NpenpUHUMAaTBCA Hagnexalume
Mepbl NPeoCTOPOXHOCTH.

B.5.1.4 Mexgy hvKCMPOBaHHBIMW OrpaHnynTENaMW 1 UCTbiTaTenbHbIMK 06pa3suamMu AomKHbl BbiTb YCTaHOBMEHD!
TeH304aT4MKK, YToBbI MOXHO BbiNo M3MepATb OCeBble Harpyaku, BO3HUKaKLWMe Npu LUKNMYECKOM BO3OeNCTBUM Temne-

paTypbl.
B.5.2 TemnepaTypbl U faBNeHWA UCMbITaHUsA

B.5.2.1 WsroToBuTenb OOMKEH ykasaTb BepxHee (MakcMMyM) W HukHee (MUHUMYM) 3Ha4YeHUA Temnepatypbl 1c-
MbITaHUA.

B.5.2.2 MNpegnonaraeTtca, 4YTo Npouenypbl HACTOALLErO NMPUMOXEHWA MOMYT MCMONb3oBaTbCA ANA KBanudukaumm
6e3 np¥MeHeHWA NPOeKTHbIX 3anacoB npoYHocTH. MakcumankeHol pabodell TeMnepaTypoi, Ha KOTOpPYK KBanudnumupyeT-
cA Tpyba, gomkHa BbiTe cpegHAs BepXHAA Temneparypa ucnbitanna. MuHumansHoih pabodei TemnepaTypoil, Ha KOTopyko
KBanudmuupyeTca Tpyba, fomkHa BbiTb CPedHAR HIDKHAR TemnepaTypa UCMbITaHuA.

MpumevyaHne — lpon3BogcTBEHHOW Lenblo ANs BepxHell paboveil Temnepatypbl senfetca 130 °C. MNpowns-
BOOCTBEHHON Lenbi AnA HkHel pabodein Temnepatypbl MoxeT BbiTh 3HaveHne oT MuHyc 25 °C, Ho He Bbiwe 0 °C. [Jo-
MyCTUMbIM 3HaYeHUEM ANA HKHel TeMnepaTypbl ANA YCNOBWIA 3KCNyaTauuy, 3a MCKIio4eHeM NpoayBKy, MOXET BbiTb
oT mmnHyc 5 °C go muHyc 8 °C.
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B.5.2.3 BHyTpeHHee gaeneHve JOMKHO M3MEHSATLCA No Mepe U3MEeHeHWA TeMnepaTypbl Takum obpasom, 4Tobel npu
TemnepaType oKpyxatoLlell cpebl oHo BbiNo He MeHbLUEe aTMochepHOro AaBNeHWs, a co3gaeaemoe MakcumarnsHoe Aae-
neHve y BepxHero dnaHua Npu MakcumaneHoW TeMnepatype UenbiTaHna cocTasnano npubnusntensHo 2 MlMa. JomkHa
BbITh NpegycMoTpeHa NpedoxpaHuTensHas apmaTtypa, YTobbl B Nioboe BpeMA BHYTPeHHee OaBMeHWe He nagano Hibke
atmocdepHoro (oTcyTCTBME Bakyyma).

B.5.2.4 CnepgyeT npegycMoTpeTh, 4ToBbl CKOpOCTW OXNawaeHUA Bbinv He Hke, YeM MPOrHo3npyeMble 4nNA TUMo-
BbIX NMPOMBICNOBbLIX NPYMEHeHUI. OxnaxaeHne 0OMKHO KOHTPONMpoBaThes Tak, YTobbl ModenvpoBaTk 3TH TUNOBbIE Npo-
MblcrioBble ycrnoBus. [JonycKaeTca HarpeB ¢ MeHbLUEel CKOPOCThIO, YeM 3TO MPOrHO3MpPYeTCA ANA TUMOBbIX NPOMbICTIOBbIX
MpYMEHEHUIA, HO MeHbLUas CKOPOCTb YBENWYVBaeT BpeMs, Heobxoovmoe ANA 3aBeplUeHUs npouecca LMKNMYecKoro Bos-
OeliCTBNA TemnepaTyphbl.

MpumedvyaHune — [llponaeogcTeeHHan Gaza OnA cKOpocTM oxnageHus Obina cornacoBaHa kak KoOHLUeBoe
YCTPOWCTEO paiisepa Ha ypoBHe nanybel Typenu FPSO nnu nonynorpyHoro ocHoBaHUA Ha Bo3gyxe. BosgeiicTeue «nog-
BELUMBAHUA» W «U30NALMK» paccmaTpuBaeTca B B.7.10.

B.5.3 Mpouenypa UMKNWYECKOTo BO3AeNCTBUA TeMnepaTypbl

B.5.3.1 HatypHoe vcnbiraHue

B.5.3.1. 1 Kaxxgplit TepMUYECKWiA LMK JOMKEH COCTOATL M3 NATW LWaroe, onvcaHHbix B B.5.3.1.2 — B.5.3.1.6.

B.5.3.1.2 BHyTpeHHsA TemnepaTtypa Tpybbl AomkHa noBbiWaTbCcs o TeMnepaTtypbl UCMbITaHUS.

B.5.3.1.3 Temnepatypa UcnbiTaHUa JOIPKHa NOO4ePKMBaTbCA B TeHUeHWe cnegylwmx 24 4 nocne Toro, Kak BHyTpeH-
HWe U HapyXHble TepMonapbl Ha Tpybe QOCTUrHYT cTabunbHOW TeMnepaTyphbl.

B.5.3.1.4 VcnbirbiBaemasn Tpyba oxnaxgaeTca 4o Tex nop, Noka BHYTPEHHWE W HapyXHble TepMonapbl cTabunu-
3MpYIOTCA Ha TeMnepaType okpyxatolleil cpenbl. B TeuyeHune 3Toro wara guHamudeckue Tpybbl OOMKHbI M3rnbaTbea Kak
MUHMMYM OBa pasa. OxnaxgeHue JOMKHO NPOXoOUTh CO CKOPOCTLK 3KBWBANEHTHOW ecTecTBEHHOW KOHBEKLUUW ¢ rpaau-
EHTOM TemMnepaTypbl BOCCTAaHOBMNEHNA Ha KOHLEBbIX (OUTHHTaX.

B.5.3.1.5 TemnepaTtypy Heobxogumo CHW3WTE SO HWXHEW TeMNepaTypbl MCMbITaHWA MYTEM KOHTPONWPYEMOro OX-
NaxAeHWA OO0 Tex nop, Noka BHYTPEeHHWe U HapyXHble TepMonapbl He cTabunuanpyloTca.

B.5.3.1.6 Temnepatypa fomnxHa NogaepKUBaTLCA Ha YPOBHE HIWKHEW TemnepaTypbl B TedeHne 1 4.

MprumMmeyvaHue —MeprogBbiOepkkn CBA3aH C MOBedeHWeM NOM3y4ecTy U penakcaluy paccMaTpyBaeMoro no-
nvmepa. MNepuog 24 9 npumenum gns PVDF, ans gpyrix nonvmepoe MoryT notpebosaTbesa gpyrie sHadeHus.

B.5.3.2 Vicnbitanve obpasuos rubko Tpybel om 1 do 2 m

B.5.3.2. 1 Kaxgblid TEpMUYECKIWIA LMKN JOMKEH COCTOATh M3 NATH Waros, onncaHHeix B B.5.3.2.2 — B.5.3.2.6.

B.5.3.2. 2 MNpw MoHTaXe orpaln4nTeny JomKkHel BbiTh oTperynnpoBaHkl Tak, 4Tobbl oceBas Harpyska 6bina B npege-
nax ot 0 go 500 H gnsA obpazua npu TeMnepaType OKkpy*atoLeln cpeabl.

B.5.3.2.3 BHyTpeHHAA TemMnepaTypa Tpybe! T, AOMKHa NOBLIWATECA 40 TemnepaTypbl NCMbITaHNA.

B.5.3.2.4 BHyTpeHHsis Temnepartypa Tpybbl omkHa noggepxmeatecs npy T, B TedeHne 24 4 nocne Hadana uvkna
Harpeea.

B.5.3.2.5 BHyTpeHHAA TeMnepaTypa Tpybbl JOMKHa CHIWKaTLCA 0 HVPKHE TeMnepaTypbl MyTEM KOHTPONWPYEeMoro
oxnaykgeHUs 4o Tex nop, Noka BHYTPeHHAR TeMnepaTypa Tpybbl He AOCTUIHeT T .

B.5.3.2.6 BrHyTperHAan TemnepaTypa Tpybbl gomkHa noggepkueatbes npu T, B TedeHue 24 4 oT Hadyana uyukna
oxnaxgeHusn. LiMkn noetopsaeTcA HauHasa ¢ B.5.3.2.3.

B.5.4 Mpouenypbl UCNbITaHUA

B.5.4.1 OnucaHwus

B.5.4.1.1MNpouenypa 1

Mpouegypa 1 BkmovaeT 10 LUMKNOB CTAaTUYECKOrO LMKNWYECKOro Bo3deNcTBNA TeMnepaTypbl. KaHan kaxgoro KoH-
yeBoro phrTnHra KoHTponupytot nocne (5 + 1) n (10 £ 1) ywknos.

Tpy6bl B Npouecce npouedypbl 1 UuknMdeckoro Bo3gelicTBUA TeMnepaTypbl credyeT yoepKBaTe B ropusoHTanb-
HOM MOMOXeHWUW, a PUTUHM MOryT BbiTe NPUNOAHATLI ANA YyOo6CcTBa 3anoNHeHNA, KOHTPONA U T. M., NpW 3ToM Tpybbl ocTa-
KTCA CBOBOAHBIMU ANA pacLUMpeHna N KopobneHnA B pesynbTaTe Harpeea i BO3HWKHOBEHWA Harpy3okK.

B.5.4.1.2 NMpouenypa 2

Mpouenypa 2 (Tonbko cnyqaii |l) 3akniodaeTca B BO3gecTBUKM TeMnepaTypbl CMbITAHWUA B TeYeHWe neproga Bpe-
MeHN He MeHbLe t;. B koHUe npoueaypbl 2 BOmKHO BbITb BbINOMHEHO UCMbITaHNe Nog AaBneHneM; ogHa U3 KOHTPOIbHbIX
cbopok AomkHa BbiTh M3BATA U3 UCTIbITaTENbHO TPYObl M M3MeHeHWe Macchl B LeHTpe obpasua maTteprana gomKHo BbiTb
COMOCTaBIEHO € NPOrHo3amMu M3roToBWTenA. Ecnu nporHosHblil o6beM N3MeHeHUA He JOCTUTHYT, TO BpeMs Bo3aeicTBIA
ANA BCcex Npouenyp A0MKHO BbiTe NOBTOPHO paccyMTaHo ANA AOCTUXEHNA 3aJaHHOro M3MeHeHWa NpoLeHTa no macce W,
W npouenypa 2 gomkHa 6biTb NpogormKkeHa A0 3aBepLIeHNs NOBTOPHO paccuMTaHHoro BpemMeHn. Ecnn oxmnpaemoe usme-
HeHKe Bbino NpeebilEeHo, TO BPeMA paccqUTLIBaOT NOBTOPHO.

B.5.4.2.3MNpouenypa 3

Mpouenypa 3 (Tonbko crydait |l) saknioyaeTca B NOBTOPEeHWN Npoledypbl 2 B TeYeHNe BpeMeHW He MeHblUe, YeM i,
BKMoYas Moy KOPPEKTUPOBKY iy, ANA AOCTUHKEHUSA NNaHMPYEeMOro YPOBHA N3MeHeHUs.

B.5.4.1.4 MNpouenypa 4

Mpouenypa 4 (Tonbko cnyvai Il) 3aknovaeTca B NOBTOPEHUU Npoueaypbl 2 B TEHeHUe BPeMEeHN He MeHbLUe, YeM f,.
Heobxogumo nogreepxaeHne gocTuxeHus Luenesoro AW B KoHTponbHbIx cbopkax go Hadana BbiNonHeHWA npoueaypsl 5.
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B.5.4.1.5Tpouenypa 5

B.5.4.1.5.1 Cratndeckne Harpysku

Mpouenypa 5 BkntovaeT kak MuHUMYM 40 LWKNOB BO3QeWCTBUA TeMnepaTyphbi.

Ecnu Bbino aaperucTpupoBaHo Kakoe-nubo BUAMMOE NepemMelleHre Mo M3MEeHEeHUAM pasMepoB B TeYeHne NepBbix
40 yuKnoe, UMKNMYeCcKoe BO3OeNCTBME TemnepaTypbl JOMmKHO BbITe NpogormkeHo fo 3aseplueHnsa 20 yvknoe 6e3 BO3HWKHO-
BEHUA KaKWX-NMBOo M3MEeHeHWI pa3MepoB UNK A0 Tex Nop, Noka He ByoeT yCcTaHOBNEH paBHOMEPHbI XapaKkTep U3MEeHEeHUA.

Kaxgbil KoHUeBoW dhWUTWHT gorm#eH koHTponupoeaTtbea nocne (10 + 1) yvknos v 3atem nocne Kawgbix (10 £ 1)
LMKINOB, €CNK He NPOUCXOAAT U3MEHEeHWA, UK nocne Kaxxabix (5 £ 1) LMKNOB, ecnv NPOUCXOaWT BUAVMOE NepeMeLleHue.

B.5.4.1.5.2 NarvbaHwre Tpybbl

Mpouenypa 5 Brkniovaet kak MuHUMYM 40 LVKNOB BO3OEeUCTBUSA TemMnepaTtypbl B npouecce uarnba Tpybol. Varmba-
HWe He TpebyeTca gna obpasuoe rubkoi Tpy6bel om 1 do 2 m.

Linknnyeckoe BosgelicTBME TeMnepaTypbl OOMKHO Npogorpkatecd Oo 3aBepwenus 20 umknoe 6e3 BO3HWKHOBe-
HWA Kakunx-nNmbo uamMeHeHWId pa3MepoB MK 40 Tex Nnop, Noka He ByaeT ycTaHOBMNEH paBHOMEpPHbIN XapaKkTep nepemMelle-
HWA, ecn Bbino zaperucTpupoBaHo Kakoe-nubo BUOMMOE NepemMelleHUe No U3MeHEeHUAM pa3sMepoB B TeYeHUe NepBbIX
40 ywknoe.

Kaxgblil KoHUeBoW hUTWHT JormkeH koHTponupoeaTtbea nocne (10 + 1) ymknos v 3atem nocne Kawgbix (10 £ 1)
LMKMNOB, €CNK He NPOUCXOAAT U3MEHeHWA, UNK nocne Kaxablx (5 + 1) LMKNOB, ecnv NPoUCXOaWT BUOWMOE NepeMeLleHne.

B npouecce npouenypbl 5 OorPKHO BBINOMHATLCA M3rMbaHue Kak MMHMMYM OOHOrMo KOHUa WCMbIThIBaeMoii Tpyobl
nyTeM nogbema Wnm uarnbaHnsa B LapHUPHO pame 4o paguyca KpYBOW, paBHOTO NPOEKTHOMY MUHUMArbHOMY paguvycy
KOHCTPYKUMK Tpy6bl. armbaHne fomkHO NOBTOPATLCA Kak MUHWMYM ABa pasa B KaXZoM TepMUYeCKOM LMKMe, Npu 3ToM
TemMmnepatypa Tpybbl JOMKHa COOTBETCTBOBAThb TEMMNEPATYPE OKpYyKatoLell cpeapl.

B.5.4.1.5.3 MNMpouenypa 6

Mpouenypa 6 3akn4aeTcA B pa3pesaHun KOHUEBbIX (PUTHHIOB U M3MEPEHUM KOHUEHTpaUuy NeTy4nX 3NemMeHToB B
nonvmepe nog ynnoTHUTENbHBIM YOS PKMBAOLWWMM KONbLOM W MpW 2T W 4T (rge T ABNASTCA TONLMHOM HecxaToll obonoqkm)
Ha nboli U3 CTOPOH OT LeHTpa YNNOTHUTENBHOMO YAepKMBaloLLEero Konbua AnA NoATBepKOeHWA COOTBETCTBUA Npremoy-
Homy KpuTeputo. Ecnuv sagaHHbIi NpoLeHT uaMeHeHnA no macce AW He OCTUrHYT nog yNNOTHUTENBHBIM YO PKUBAK LM
KOMbLOM B KOHLeBbIX hUTUHrax nepsol Tpybbl, To BTopan Tpyba He gomkHa paspesaTbeA 40 TeX Nop, NoKa OHa He npoii-
OET MCMbITaHWA B TeYeHKe {5, NOBTOPHO PaccHUTaHHOro AN AOCTIWKEHUA 3a84aHHOro 3HaqYeHus.

B.5.4.2 O6bwme nonoxeHns

Bropas vcnbiTbiBaeman Tpyba He JormKHa NofgBepraTbCA UCMbITaHWIO No Npoleaype 4 Oo Tex nop, noka nepeas nc-
nbiTbiBaeMas Tpy6ba He saeeplunT Npoueaypy 6 1 oblee Bpems gennactudprkaumy, (t, + i, + t;), He ByaeT noaTeepkaeHo
unm oTkoppekTuposaHo. MoatoMy BpemaA Bo3aeicTemMA i, U {; ANA BTOPOI McnbiTbiBaeMoli Tpy6bl HeobGxognumo oTKoppek-
TWPOBaTb B COOTBETCTBWW C pesyrnbTaTtaMy UCNbITaHUA Nepsoil Tpyobl.

[nsa obnerveHns ucnblTaHus dennacTudukauvs B npoyedypax 2, 3 n 4 MOXeT NpodoKaTbCs, NokKa oLUeHUBaKTCA
KOHTpOnbHble cBOPKK M KOPPEKTUPYeTCA BpeMa BO3ACTBNA, fy, {, U t;.

B.5.5 KoHTponb M npoBeAeHWe UCNbITaHUM

B.5.5.1 KoHTponb

YJyacTku KaHanoB KaXgoro KOoHUeBoro huTHHra criegyeT KOHTPONMpoBaTh Ha NepemMelleHune crnoes. BaxHo name-
PATb W perucTpupoBaTh NonoxeHne dprrmgHoro bapbepa 1 NOGbIX 3aWMTHBIX MU MeTaNNMU4Yecknx croes, NpunerarLLmx
K chniongHomy Gapbepy, KOTopbIl yOepKUBaAeTCA B KOHLEBOM (DUTUHrE C MOMOLLBIO YNIOTHUTENLHOMO YOepKMBaIOLLEro
KonbLa, oTHocKTenbHO chrKcMpoBaHHol Basbl oTcueTa. [ina obneryeHns Taknx uamMmepeHuin MoxeT 6biTb Heobxogumo Bbi-
MOMHWUTL cneyuanbHble «MOPThI» UMK «OKHa» B KapKace WNu Apyrix crofx Wy Yepes Kopryc KOHLEeBoro uTHHra.

B.5.5.2 VcnbraHve non AaeneHuem

B koHUe Kaxgol npolenypbl UCNbITAaHWA Kaxxaaa Tpyba formkHa NnogBepratbCs UCNbITaHUIO Ha yTedKy B TedeHne 2 Y
npy NPOEKTHOM JaBMneHWU U KOMHaTHOW TemrepaType.

B.6 KpuTepuu npueMKu

B.6.1 3apgaHHblii NPOLEHT M3MeHEeHNA No Macce AomKeH BbiTb AOCTUIHYT Nod YNIOTHUTENbHbIM YAEPKUBAKD LM
KOMbLOM KaKk MMHUMYM B ABYX KOHLEBbIX huTUHrax 1 6biTe B npegenax 0,5 % no macce B gpyrux.

B.6.2 He ponyckatoTca yTeukn, TpeLUyHbl, paccrioeHus, B3gyTUSA UMM ecTpyKUWA.

B.6.3 He ponyckatoTca NpyaHaky NepeMeLLeHUs nog YNroTHUTENbHbIM YOep X UBatoLWLUM KonbLoM, N1 nepemMelle-
HWSA JOMKHbI BbITh YCTONUMBBIMK, MPOrHO3UPYEMbIMU 1 PA3BMBAIOLLMMIWUCA CO CKOPOCTBIO, KOTOpasA He CTaHeT NpUUYMHOM
paspywenns B TedeHue 20 neT.

B.7 TexHu4yeckue Bonpockl. PaccMoTpeHue napameTpos

B.7.1 O0wme cBeT

KommeHTapun npegctaenerbl B B.7.2 — B.7.13 kak pekoMmeHgauun no ksanupukauum, KpuTepruam unm nHTepnpe-
Tauuy pesynsTaToB UCMbITaHUA. XOTA Npouedypbl, NpYBeAeHHble B HACTOALLEM NPUNOoXeHUK, NpeanonaratoTcs B obLyem
He3aBUCUMbIMK, oBCy:KOaeMble HIKe TeXHUYeCcKUe BOMPOChl Mo WCTOPUYECKUM cooBpaXeHUAM, B HeKOTOPOW CTEeNeHU,
bonee xapakTepHbl gna PVDF.

B.7.2 O6bemHanA cTabuNbHOCTb

HennactndgumumnporaHHble MaTepuansl HabyXawT 40 HEKOTOPOro paBHOBECUA, KOTOPOe CBA3aHO C BO3OelcTBYk-
Leil cpenoii.

156

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 160/174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

KoHueeoi huTuHr npu cbopke MoxeT BbiTb NOOBEPrHYT «M3BbITOMHOMY COABMMBaHWMIO» ONA MMUTaLMKM MakcuMarbHo
OXMOAeMoro YCrnoBnA HabyxaHua, a UCTbITaHWe MOXKET NPOBOAUTBECA B HE(TH, «He Bbi3blBatoLLell HabyxaHuey, Unu Ucnonb3y-
emMblil MPK UCMbITaHKK ong cnegyeT BepuULMpOBaTh Ha To, YTO OH co3faeT bonbluee HabyxaHue, Yem paboumii donrouna,.

o KeanupuKauMoHHbIX UCMbITaHWI ANA kanubpoBkW peakuyun Bapbepa cnenyeT NpoBoAWTL NabopaTopHble Ucrbl-
TaHwA Ha HabyxaHue nog Bo3OelcTBIEM OKpyKatoLell cpedbl, kak B npunoxeHun D.

B nonrocpouqHoit nepcnekTuee ycagka 6ynet 6onblie, 4em HabyxaHue (BO3HMKaKLLee 13-3a NomoLeHns donovga),
eCnK co BpeMeHeM MaTepuan bapbepa penakcupyeT Npu BbICOKOW TeMnepaType, BKIOYas peakumio Ha HabyxaHne. Crie-
AYyeT NpYHUMaTb BO BHUMaHWe BpeMsA penakcaunm A8 BpeMeHHOro LKna Npy LUKNUYeckom BO3AeicCTBMY TeMnepaTypbl,
KOTOpoe NpedBapuTenbHO crnefyeT onpeensaTs Npyu NabopaTopHOM UCTbITaHWK.

B.7.3 Yucno TemnepaTypHbIX LMKNOB ANA KBanupukauum

B.7.3.1 Ha ocHoBe pesynsraToB WcnbiTaHuid nnactudpuuymuposanHoro PVDF cornacosaHo, |to 10 (cTaTtudeckux)
LMKMOB ABNAKTCA JOCTAaTOMHbIMK ANA «NpefBapuTensHoi obpaboTkn» ncnbiTbiBaeMolt Tpybbl (cosnate B Bapbepe npo-
rHO3UPYeMYyK PacTArMBalOLLYIO Harpyaky nNpy oxnageHuy 4o camoil HU3KOoW TemnepaTypbl UCNbiTaHuA) U YMeHbLUeHNS
rYcTepesunca B OTBET Ha YCTOWYMBBLIN YPOBEHb.

B.7.3.2 OcHoebiBasACh Ha CKOpOCTW ocrnabneHns o «paspylweHus» npyu paboTe npelecTBYOWMX KOHCTPYKUWIA
KOHLEBbIX OUTUHIOB 1 3MMUPNYECKOro COOTHOWEHWA 1:2 MeXOY LUKNaMu Ha NPoMbICNe OTHOCUTENbHO UMKIOB UCMbIThI-
Baemblx Tpyb, NpegnaraeTcs cunTaTh, UTO AononHuTenbHble 40 LWMKNOB (CTaTUHMECKUX MNW AVMHaMWYeCKUX, B 3aBUCUMO-
CTW OT NpUMeHeHWs Tpy6bl) Nocne 3aBeplUeHWs 3adaHHoro npouecca gennactugukalmu SBNAKTCA JOCTaToOUHbIMK ANS
AeMOHCTpaLmy NPUrogHOCTK K UCTIONb30BaHUKD MO HasHaveHuo. B kadecTBe ansTepHaTWBbI, €Cny UWKNMYeckoe Bo3gen-
CTBWe TemMnepaTypbl BbINOMHASTCA MO 3Tanam B npoLecce BO3AEWCTBUA, KOHEYHbIe CepuUM TeMNepaTypHbIX LWKIMOB MOryT
BbITb yMeHbLUeHbl go 20 B cnyyae, ecny obliee YMCNO UWMKMNOB COCTaBUT MUHUMYM 50 LUMKnoB.

B.7.3.3 Hyneeoe nepemelleHne MOXHO MHTEPNPETHPOBaTh Kak NOCTOAHHO-yCTolYMBoe. Ecnn onpegeneHo ycToi-
UMBOE NepeMeLLeHe, 3TO MOXeT BbiTh OTPaXXeHO C MOMOLLBKO NWHeHOW MHTepronAuuW, Ha 6ase cepuy NpedBapUTENbHO
ucnbiTaHHbIX 0Bpa3sLoB.

B.7.3.4 MogenvpoaHWe NpYMEHEHWA B MPOMbICNOBBIX YCNOBUAX ¢O cpokoM cnybbl 20 neT 1 ycnosuaAx aKkcnnya-
Tauuu Npy YacTbiX TeMNepaTypHbIX UUKNax TpebyeT HeckonbKo AOMONMHUTENbHbBIX NET HEMpPepbIBHOMO LMKMWYECKoro Bo3-
peiictenA. MoatToMy B peanbHOCTW Haubonee NpakTUHEeCcKM NoAXoA40M MOXET BbiTb NPUHATWE KBanudvKaunm ns cpoka
cnyx6bl, MogenupyemMoro npu WcnbiTaHuW, BHegpeHve mapkepoB B PVDF Gapbep 1 onpegeneHve nporpammbl MOHWUTO-
pWHra Ana KanMbpoBKM OTHOCUTENbLHO AaHHbIX HaTYPHOro UCMbITaHWS.

B.7.4 Yucno v npupofa guHaMmu4yeckux u3rnbos ans KBangukaumm guHaMmnyeckon Tpyobl

B.7.4.1 HeoBbxogumo M30rHyTe Kak MUHWMYM OOWH KOHeL, WcrbiTbiBaemMoil TpyBbl, 4To gocTaToqHo Ans oceBobox-
OEHWA TPeHUs BHYTPeHHUX cnoes mMexay cnosamu PVDF n kapkaca/PVDF/apmipoBaHus, obecnednBatoero CToMKoCTb K
OaeneHuto. 370 Byget goctaTtodHbIM ANA TOro, 4Tobbl HAaTAXeHWe, BO3HWKaloWwee B Kputudeckux cnosx PVDF, gocturano
obxatoro ynnotHeHuA. Varnbanve He TpebyeTtcAa anaA obpasyocs om 1 do 2 m.

B.7.4.2 HeT HeobxogMMOCTW NPYMEHATE NporpaMmMy M3rMBoB Kak Npy MexaHn4eckoM YCTanocTHOM UCMbITaHuy paii-
3epa, MOCKOMbKY 3MeMEHT XEeCTKOCTU Ha M3rmb ymeHbluaeT Harpy)XeHue Ha KoHUueBoM hUTWHIe [0 U3MeHSRoWelca pac-
TAMMBaKLWEN Harpy sk, KOTopas 3Ha4UWUTENbHO HUKE, YeM HarpyxeHue, BO3HVKaloLlee OT TeMnepaTypbl.

B.7.5 MacwrabupoBaHue gnamMetpa

OcHoBHbIMU NapameTpamMy MoBefeHUs MonumepHoro Bapbepa Ha y4YacTke YNMNOTHUTEMbHOrO Konbla ABMAETCA
NPOLEHT BAABMMBaHWA N COOTBETCTBYIOLLME HaNpsKeHNA B 30He obxatna. Ecnu pesynbTaTtbl MCMbITAHWA UCMOMNb3YKTCA
AnA Apyrux guaMmeTpoe, crnedyeT obecrnednBaTh NOCTOAHHOE BOaBMNVMBaHUe 0BoNodkK B pagvanbHoM HanpaeneHun Kak
MPOLEHT OT TomnLWWHbl Bapbepa. Mpu pacyeTe nNpoueHTa BOABNWBaHUA WNK 06XaTUA OOMKHbLI OLEHUBaTbCA criegyioLline
3rIeMEHTbI:

a) reomeTpus obxatna (0bblMHO MacwTabupyeTcs ana obecneveHns aHanorM4HOro pacnpeneneHus HanpaKeHi);

b) npornbaHne niobbix NPOMOXEHHbIX CTanbHbIX NOAOE PKUBAIOLLUMX BCTABOK;

C) [OMYCKW Ha M3roToBneHWe 1 cOopky; Nx crnegyeT OTPerynupoBaTh Tak, YTobbl CpaBHNBaeMble KOHCTPYKLMW UMENK
aHanorMyHoe MWHUMarnbHoe ckaTue Bapbepa nog oGKUMaOLLMM KOnbLOoM.

B.7.6 Konu4ecTBO KOHUEBbIX (WMTUHIOB U ankTepHaTUBHbIE MeTOdbl MHTEpNpeTalun

HecmoTps Ha To, YTo ogHol Tpybbl (ABa KOHUEBbIX PUTUHIa) MOXKET BbiTh 4OCTAaTOUHO ANSA WOEHTUMKaLMKN MeXaHu3-
Ma 1 obecnedeHns npedeapuTeneHoii 6a3bl ANA kBanudukauwu, ana eepudrkaLi NoBTOPAEMOCTHU Pe3ynsTaToB U UHTep-
npeTaumi U3MeHYMBOCTH JOMYCKOB M3roTOBNEHUA HeOBXoOUMO BTOpoe UCMbiTaHue (ogHa Tpyba, ABa KOHUEBbIX hUTUHIA).

BoamoxHO Mcronb3oBaHue WUCnbiTbiBaeMbiX TPYD C KOHCTPYKUMAMMW KOHUEBbIX MTUMHIOB, KOTOpble AOCTATOYHO
6nn3KK, HO He MAeHTKYHbI. Heobxoarmo yCTaHoBUTL KpUTEPKUW MPUHATWA OrpaHWYeHHbIX Pasnnyuii KOHUEBbIX (OUTUHIOB.

B.7.7 Bec Kapkaca

BHyTpeHnHuii cnoin PVDF (ans paiisepoB ¢ MHorocrolHeimu critongHeimmn 6apeepamu PVDF) BHegpseTcs B cnw-
parnbHble NpoOMEXYTKM Kapkaca. Bec kapkaca nepeHocutcs B 31oT cnoit PVDF uepes 3tn BHegpenuns. Ecnv PVDF npeg-
CTaBnAeT OQHOCMOWHYIO KOHCTPYKLMIO, TO OH Takke BHEAPAETCA B CNMpalnbHble NPOMeXyTKA apMupoBaHis, obecneunBa-
HOLLEro CTOMKOCTb K AaBNeHWIO.

Paiizepsl MHOrOCMOIHOM CTPYKTYPBI MMEIOT rMagKyto NoBepxHocTh Mexgy cnosmmu PVDF. Kpome Tex cnyJvaes, korga
BHYTpeHHee JaBneHve cnocobHo NepedaBaTb Harpyaky oT Beca (NMKc Harpy3ku, BO3HWKaloLLMe OT LMKNMYecKoro Boaeii-
CTBWA TEMNepaTyphbl), Harpyska oT Beca 1 BO3OeNCTBUA TemnepaTypbl (MponopuMoHansHo TonwyHe Gapbepa) Hanpsamyo
nepefaeTca Kk BepxHeMy KOHLEBOMY hUTUHIY. Ha ocHOBe TWMOBLIX MPUMEPOR peanbHbIX 3KCMMyaTauVoHHbIX YCTOoBUIA
€CTb OCHOBaHWUA CHMTaTb, YTO Harpyska oT Beca bapbepa ysenuuneaeT obuyyto Harpyaky oT 10 % go 15 %.
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B.7.8 Pa3MepHble foNyCcKN

BnusaHve pasmepHbIX QOMYCKOB Ha 3KCMMyaTaUMOHHbIe XapakTepuUCcTUKU MHOMBUAYaNbHO ANA KOHCTPYKLKMW KOHLe-
Boro cpuTMHra marotoeuTens. TpyoHo AaTb oblyme pekomMeHAauuu KpoMe Toro, YTo JorkHa BbiTb BO3MOXHOCTb Bepudu-
LUMpOBaTh, YTO OOMYCKN Ha COOPKY M3roTOBMEHHbIX KOHUEBbIX (PUTUHIOB paBHbl MMM Mydlle OONYCKOB, MONyYeHHbIX Ans
KOHUEBbIX (DUTUHIOB McnbiThiBaeMbix Tpy6. MuHMMankeHbIA npoueHT BAaenveaHus 6apbepa gomkeH 6biTe Gonblie unu
paBeH NpoLeHTY BAABMNWBaHUA ANA KBannprKaLunoHHbIX 06pasLoB.

[ns nogTeepwaeHus Bepucukaumn Ha 6ase nenbiTaHmin Heobxogumo, UToBbl AeTanbHbIA NPOEKT, UCXOOHbIe AaH-
Hble ANA NPOEKTMPOBaHUA 1 AOMYCKN M3roTOBUTENA BbiNK AOKY MEHTansHo ohopMneHb!.

B.7.9 OueHka cpoKa crnyX6bl Tpyo AnA pa6oThbl ¢ cbipod He(pTbio

Mpu KBanMUKauMm ANA JONrOBPEeMeHHOI KCnnyaTauu 3MeHeHWe npoueHTa AW, gocTUrHyToe B UCMbITbiBae-
Mol Tpy6e, gormkHo BbiTe Bonbwe 70 % 3HadeHWs, NONyYeHHOTO MPKM MCMbITaHWW Ha BO34eCTBUE OKpYyKatoLleit cpedbl,
onvcaHHoM B npunoxeHnn D, gna makcumansHoi pabodelt TemnepaTypbl Tpy6bl B 3agaHHON cbipoil HedbT UnK 3KBUBa-
neHTHoW cpepe. Cpok cnyxbbl JOMKeH oNpeaenATbLCA NO CKOPOCTW Non3y4ecT Ha 6ase TeMnepaTypHbIX LUKMOB B Teve-
HWe cpoka cny:»xbbl, ecnn umMeeTca NpusHak gecdopmauuy bapeepa B KoHUeBOM chuTuHre. Tpyba formkHa BbiTh NpusHaHa
KBanuuypoBaHHOW, ecnu oTcyTcTBYeT Aedhopmauns bapbepa.

B.7.10 PaccMoTpeHWe NPoeKTHbIX yCNOBUH

B.7.10.1 Obwwe nonoxeHus

[nsa kaxgoro npoekTa Heobxo4MMO OLUEHUTL, Kakue arneMeHTbl NPoLedyPHOro CnblTaHWA ABNATCA UMK He ABNSA-
KOTCA penpeseHTaTMBHBIMW ANA NPOSKTHBIX YCNOBWIA U BO3OeUCTBUIA.

B.7.10.2 NopselvBaHe BEpPXHEro KoHLa

MeToab! 1 MexaHU4e ckie OeTanu NoABeLUMBaHNA KOHLEBbIX (DMTUHIOB BEpXHEro KoHUa rubkoli Tpy bl MoryT BNMATL
Ha CKOPOCTb Harpesa W oxnaxgeHua AN KoHUeBoro hutuHra u obonodkn, pabotalolleil nog AagneHnem, B 3aBUCHMMO-
CTW OT TOTO, KaK KOHCTPYKLWMOHHaA onopa oTBOAUT Tenmno oT KOHUEBOro hUTHHMa UMK YKPBbIBAET ero oT BeTpa Wnu Opyrux
KOHBEKLMOHHbBIX UMW oXNaKJatol X Bo3neicTBWNA. SNemMeHT XecTKoCTH Ha narnb u gpyroe BcnoMoratensHoe obopyao-
BaHWe TakKe MOryT okasbiBaTb CYLLECTEEHHOE BNAHWE Ha NOKanbHble TEMMNOBbIE PeXUMbI.

B.7.10.3 MNorpy»eHune/n3onauua

[Ba 3nemeHTa KOHCTPYKUMWW, NpUNeraollme K KOHLUEBOMY (OUTKHIY, MOTYT OKasblBaTh BMMSAHWE Ha 3KCTpemalbHble
3HaYeHWA TeMNepaTypbl U CKOPOCTW Harpeea W oxnaxaeHus. B 4yacTHoCTH, HekoTopble KOHLEBble (DUTHHIW M3CNKMPYHTCA ANA
obecrieveHWA 3alUWTbl OT OrHA, a ApYrMe KoHUeBble UTUHMM MOHTUPYKTCA nog eBofoi. Hanbonee BepoATHO, 4TO NepBbiif
BymdeT UCMbIThbIBaTL bonee BbiCOKME TEMMNEPATYpPbI B YCTaHOBKBLUEMCA pexuMe, bornee HU3K1e CKOpPOCcTH oxnaxaeHus u bonee
BblCOKMe CKOpOCTW Harpeea. Havbonee BepOATHO, YTO MOTPYKEHHbIE KOHLEBbIe (DUTKHIKM ByOyT MCNbITbIBaTL Gonee HWU3KKe
TeMnepaTypbl B yCTaHOBMBLUEMCA pexume, Bonee BbICOKME CKOPOCTW OXNaXOeHUA 1 Gonee HU3KMe CKOPOCTH Harpesa.

B.7.10.4 MNpogyeka cuctemsl

B npouecce TexHonorMveckux 3akpbiTU UMK OpYrnx aeapuiiHbix paboT rasoBble 3KCnnyaTauWoHHble palisepHble
cucTeMbl MOTYT nofBepratbcea BoicTpomy cBbpocy gaeneHusa W npogyeke. W3-3a adbdektos [Dxoyna-TomcoHa npupog-
HOro rasa Takue NpogyBKU MOryT Bbi3blBaTh GbiCTpoe oxNamAeHWe [0 HU3KUX TeMMEepaTyp, KOTOpble 3HaUUTEMbHO HKe
TemMnepaTypbl okpyxawLwel cpenbl. MoxeT BbiTh BaXXKHLIM YYeT TENMOeMKOCTU rasa Npu oLeHKe CKOPOCTY OXNaxaeHus v
MUHMManNbHOW TeMmnepaTypbl, JocTuraemoll B obonodke, paboTatollei nog AasneHueM, B NpoLecce NpoayeKu.

B.7.11 Opyrue npouenypbl UCNbITaHUA

Opyrve npouenypbl, paspaboTaHHble OpYrMMU rpynnamMu, MoryT cylecTBoBaTb B OOMONHEHUE K HacToAleld npo-
uenype.

B.7.12 OueHKa MaTepuarnoB U peXnuMOoB pa3pyLleHus

HacToswaa npoyenypa UCMbITaHUA OTHOCWUTCA K ANWUTENbHbIM HEMpPepbIBHLIM BO3AECTBUAM BbICOKOW TeMnepary-
pbl C NeproguYeckMU LMKNamy oxnaxaeHua. B aTux ycrnoBnaAx BO3MOXHO Bo3gelicTBUE coepaHua NeTy4YnX KOMMOHeH-
ToB nonumMepa obonouyku, paboTalolei nog AaBnNeHVeM, U HaNPAXeH W, KOTopble MOryT BO3HWKaTb B obonouke B pesynb-
Tare TENMoBOro pacluMpeHns U cKaTua. TeM He MeHee MoryT BbiTb gpyrne dakTopbl, KOTopble HEOBX0OMMO YUWUTbIBaTb
npy OLeHKe MaTepuanoB W peXxnMOB paspyLUeHWUs, KOTopbie BRWSAKT Ha 3KCNNyaTalyoHHbIe XapaKTepuCTUKM KOHLeBoro
chuTuHra. OgHMM U3 NPUMEpPOB Takux haKTOPOB, KOTOpble HEOBXOAWMO YUWTLIBATL MPU OLEHKe MaTepunaros, ABNAETCA
M3MEHEHVE KPUCTanMYeCcKoro cocTosAHMA NonUMMepa 1 CooTBETCTRYOLWEe N3MeHeHKe ceoboaHoro obtema 1a-3a npogon-
KWUTENbHbIX BO3OENCTBUI BbICOKOIN TemnepaTypbl. [1nA NonHoro noHWMaHua gpyrix Bo3gelcTBWi MoxeT noTpeboBaTben
OOMONMHKUTENbHOE UCMbITaHWe 0Bpa3LoB MaTepuana U KOHUEBbIX hUTUHIOB.

B.7.13 Yucno TeMnepaTypHbIX LUKIIOB NPU UCNbITaHWUN

Mpouenypa HacToALLEro NPUIOXEHUA ycTaHaBNUBaeT ANA KOHUEBbIX hUTUMHroB 20 HadanbHbix U 20 KOHEHHbIX
TemMnepaTypHbIX LUMKNOB NOcne OOCTWKEeHWS 3afaHHOro CocTOsHUA nnacTudukauui. Yucno umknos 6eino BeibpaHo Ha
OCHOBe MpefblayLero onbiTa UCNbITaHWiA U OXWOAHWUA, YTO YCNOBKA Harpy»KeHUA U NPOYHOCTU MOryT BbiTe Hagnexalluum
obpa3zom ucnbiTaHbl NpK KOHeuYHbIX 20 uuknax. Tem He MeHee cnefyeT NOHUMaTh, YTO pairsepbl U gpyrue rubkre Tpybbl
MOTYT NofdBepraTbca 3HauNTenbHO BonbLUeMy LMKNUYeckoMy BO3AeCTBIIO TeMNepaTypbl B NpoLecce «Cnycko-nogbemas»
W Opyrux 3akpbiTUid. Bbina npoeedeHa oLeHka, YTo TUMoBas YCTaHOBKA KOMMMEeKCHo nogrotosku rasa B CeBepHoMm Mope
mMoeT ucnbiTeiBate 1000 TemnepaTypHbIX UMKMNOB B TedeHne Tunoeoro 20-neTHero cpoka chyxbbl. PekomeHgyetca go-
MOMHWUTENbHOE LMKNWYecKoe BO3OeWCTBME Temneparypbl, ecrn MMEeTCA OCHOBaHWe npegnonarate, YTO Bo3gelcTBue
OOMOMHWUTENbHBIX LUKMOB MOXET B NPOTUBHOM Cry4ae MOBMUATb Ha cTabulbHble 3KCNMyaTauWMoHHble XapakTepucTUKW
KOHUEeBOro hUTUHra.

158

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 162 /174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

MpunoxeHwne C
(cnpaBoyHoe)

Mpouenypa ucnbiTaHuAa obpasua nonueuHunuaeHdgpTopuga (PVDF) nog BosgencTBuUeM cbipoil HedTr

C.1 O6wme cBegeHns

Llenbio HacToALel npoLedypb! ABNAETCA USMePEHWE PasBUTUA M KOHEYHOTO COCTORHWA AennacTudunkaumm U pe-
nnactudmkaummn obpasyoe PVDF, npegcraensiowmx obnnyosoqHyo obonouky riubkoil Tpybel nog BosgeicTenem gobbl-
BaeMbIX XWOKNX YIMeBoOOpPOnoB.

MEPBI MPEOOCTOPOXXHOCTI — lpouenypa, onvcbieaemas B HACTOALLEM MPUINOKEHUW, BKMKOYAET Harpee u
obcnyxveaHne ropadero obopynoBaHUA U yrneBogopodHbiX npodykToB. OTBETCTBEHHOCTL 3a obecnedeHue BbINMOMHe-
HUA BCEX Hafnexaliux npouenyp no obecnedeHnto 3aluTbl NepcoHana oT TpaBM U 0BbopyAoBaHNSA WKW TEXHUYECKNX
CpeAcTB OT MOBPEXOEHUA Bo3naraeTcA Ha bMU3NYEcKUX MWL UMW OpraHusalui, KoTopble MPUMEHAIT HacTOALLYK Mpo-

uenypy.
C.2 Mpoueaypa UcnbITaHUA

C.2.1 Heobxogumbie MaTepuansl

C.2.1.1 Obpasubl PVDF

Heobxogvmo veTbipHagyate obpasyos PVDF, kaxgbii ¢ pasmepamu npubnuautensHo 35 x 75 mm. Cnegyet nog-
roTOBWTB NNOCKWE W NPAMOYronbHble 06pasLpl ¢ NapannensHbiMU NPOTUBOMNONOXHBLIMK CTOPOHAMMW, MepneHaNKYNAPHLIMU
CMEXHbIMW CTOPOHaMK 1 paBHOMepHoW TonwrHol [MpegnoqTuTensHo Mexgy 0,5 u 3 Mm]. OBpasybl gomkHbl 6b1Te ogHO
MapKu U UMETbL OQUHAKOBOE NepBOHaqanbHoe KonudecTeo nnactudukaropa (ot 0 % go 2 %), kak npuv n3rotoeneHum obo-
nodvek Ha gaeneHvne rnbkoit Tpybbl, N gormkHbl BbiTh oToBpaHbl N3 0bpasyoB SKCTPYOMPOBaHHbIX oBonoqex.

C.2.1.2 BosgencTeytowmia dontong,

Ona veneradns 12 obpasuoe, onucanHbix B C.2. 1.1, TpebyeTca npubnuantensHo 1 nxugkoro yrneeogopoga.

CnepyeT paccMoTpeTb UCNonb3oBaHKe Kak razoobpasHbiX, Tak M XUOKUX KOMMNOHEHTOB NnacToBoro dgnonga (B co-
OTBETCTBYIOLLMX NPOMOPUMAX) C UCMONb30BaHMEeM aBTOKNaea, YTobbl B Npolecce BO3OelCTBWA MOIMMO NogaepkuBaTh-
CA 3KCNNyaTauuoHHoe AaBrieHune. XoTa 370 BNMAHUE He Bbino OO KOHUA OLEeHEeHO, MMEKTCH NPpU3HaKu, YTO HeKoTopble
yrneBodopoaHble KOMMOHeHThI Bonee 3chdeKTUBHBI NO CpaBHEeHWIKO ¢ APYVIMUW Npy dennacTudukayum/pennactndmkaumm
PVDF; paeneHve BozgeicTBMA MOXET TakkKe BNWATL Ha B3avMogelcTENe.

C.2.1.3 NabopaTtopHble cocyabl

B kadecTBe nabopaTopHbIX COCYAOB crneqyeT UCNonb30BaTh MHEPTHbIE aBTOKNaBHbIe cocyabl ANnA o6pasLor eMKo-
cteto 0,5 wnu 1 n, npurogHble 4ns MCNOMNb30BaHUA ¢ yrneeogopogdamu npu Temnepatype 130 °C.

C.2.2 TOYHOCTb U3MepeHuna

Heobxogwmo BbINONHATE Criegyolmne U3MepeHns:

a) TonwuHy namepsaT go 0,01 mm;

b) maccy nsmepsiot go £0,000 1r;

C) TeMnepaTypy perncTpUpPYIT HenpepbIBHO W M3MepsaT o £3 °C;

d) obwembl (Mcnonbay s 3akoH ApxuMena) nsmepsatot go 0,005 mn.

C.2.3 NMpouenypa

C.2.3.1 MNMogrotaenveaoT 12 UnCcTbIX cyxmx oBpasyoB 1 0gHO3Ha4YHO MapKUpYT Kaxablil obpasel nyTem Hagpesa
Kpaes unu kakumM-nubo Apyrum cnocobom, peaynsTtaT KOTOpOoro He MoXeT BbiTh yAarneH B npoLecce BO3AeWCTBIA.

C.2.3.2 YgansawT c 06pa3uos nobbie oTCNOMBLIMECA KpasA 1 MOCTOPOHHWE HYacTWLpbl, MPOTUPAKT WX CyXOl TKaHbio
unu BymaskHbIM NOMOTEHLUeM 1 NOMELLatoT B CYLUMMbHbIN LWKad Ha 24 4 nepep BbINOMHeHWEM CNeyroLLmnX LUaroB.

C.2.3.3 VamepsIoT 1 perucTpupyloT TONWWHY T U Maccy m, kaxgoro obpasua. He cnepyeT kacaTbes oBpasuos
ronbiMK pykami B npouecce naMepeHnii. PaccuntbieaioT obbem V; kaxkgoro obpasua, ncnonbays 3akoH Apxumesga U co-
OTBETCTBYIOLLME BECI MM MMKHOMETP, 1 CPEAHIOI0 TOMLMHY T ;.

C.2.3.4 MNomewatoT 12 obpasyos 1 npubnuautensHo 1 n Bo3geiicTeytowero dnionga B 3aKpbiThid KOHTElHep, Ko-
Topblit NpurogeH AnNA Harpeea dnonga [o Temnepatypbl T (B kavecTBe ansTepHaTWBbl MOMYT WCMOMNb30BaTbCA ABa OT-
OenbHbIX KOHTelHepa no wecTb obpasuoe u npubnusntensHo 0,5 n HedpTu B Kaxxkgom). HarpeeawoT v noggepusaoT
TeMmnepatypy HedTu npu T. MomelyatoT ABa ocTaeWMXCA obpasla B BeHTUNMpyemyr Tepmokamepy npu 220 °C Ha 24 v,
U3MepAIoT Maccy m, 1 obvem V, 1 paccyuTbiBaOT NepBOHaYanbHbIi NPOLEeHT No Macce nnacTudukaTopa 1 Makcumanb-
Hbl NPOLIEHT M3MeHeHUs obbema.

[na BbicTporo Nony4eHWs NepeoHaqanbHbIX pesynsTaToR HavanbHble 3KCNepUMEHTbI MOTYT NPOBOAUTBCA NPU 3Ha-
yeHumn T, paeHom 130 °C. 310 Takke Heobxogumo, 4Tobbl MoeHTUdMLMPOBaTE COOTHOLLEHWE paBHOBECWA nnactudu-
KaTop/cbipan HedTe Npy pasnuuHbIX pabouux TemnepaTypax. MosTomy ANSA pelleHuA 3TOro Bonpoca peKoMeHOyeTcs
BbINOMHUTL MOMHbIA Habop KMcnbiTaHUA Ha Bo3delicTBUe BHELHel cpedbl B 3agaHHOM AuanasoHe Temnepatyp. Ocoboe
BHUMaHWe cnefyeT yOenATh NOoAroToBKe NOBEPXHOCTU W TOMLUMHE, XPaHeHUo HedbT 1 codepaHui Kucnopoga.

C.2.3.5 PaccunTbiBaloT Bpema Harpesa t; 1 t,, Bblpa@keHHoe B Yyacax, no ypaBHeHUsM

2
t, =225 Tavg: (C.1)
159
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 163 /174

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023


https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

2
ty =400 15,4, (C.2)
rAe T,,, — CPeAHAA TonwmHa obpasya, MM.
OxupaeTcs, 4To paBHOBeCHe Npouecca AennacTuchykalymi 1 NOrNoLeHNA Cblpoi HedTH HACTyNUT NPUBNUaUTenb-
HO Yepes ;.

C.2.3.6 BoHumaroT no gea ofpasua U3 HecbTAHON BaHHbl BO Bpems t,/4, 4,/2, 3/4 - t; n t; cooTBeTCcTBEHHO. [po-
MbiBatoT obpasLbl crnabbiM MbiNbHBIM BOAHLIM PacTBOPOM, NpononackveaT obpaslbl B YUCTOW Boge W TLWATeNbHO Bbl-
CYLUMBaIOT MOBEPXHOCTb YMCTOM cyxoil Bymaroii Mnu TKaHeBbIM NOMNOTEHLEM.

[MomewatoT obpasupl B cylMnbHbIA WKad gna oxnaxgeHna Ha 24 J. MNocne oxnaxgeHns U3MepSaKT U PerucTpupy-
10T ANVHY, LWAPKWHY, TOMLWWHY 1 Maccy m, 1 paccuuTbiealoT obbem V, kaxkaoro obpasya. Ecnin obpasey AedopmmpoeaH,
YTO 3aTpyOHAET NPAMOe U3MepeHMe, ero NepeoHaqanbHo B3BELUMBAOT Ha BO3dyXe W 3aTeM nodBeLuvBaloT B BoAe; onpe-
AensawT obbeM no 3akoHy Apxumega. PaccunTbiBaloT NpoLEHT W3MEHEHNA No Macce N obbemy.

C.2.3.7 BolHumatoT gBa obpasua 13 HedpTAHOW BaHHbI, 3aTem obpabaTbiBatoT 1 BbinonHAWT pacyeT (cm. C.2.3.6) gna
Bpemern (t, + )/2 n t,. JalT ocTbiTe B HETAHOW BaHHe W YTUMMSMPYIOT MCTbITaTeNbHY HedTb Nnocre U3BneYeHns no-
cnegHux obpasuos. He cnefyeT ncnonb3oeaTh UCMbITATENbHYHO HehTh ANA anbHel WX UCTbITaHWi pennacTudrkaumum.

C.2.3.8 B ka4ecTBe onumn obpasLbl, NcnbiTaHHble Ha 3Tanax C.2.3.6 n C.2.3.7, nocne M3MepeHWa MOTYT UCMONb30-
BaTbCA JaNblue cnefyownmM obpasom:

a) NPUroTaBnNUBaKT WU OOHO3HAYHO MapKUPYHT LecTb 0BbIYHbIX MHEPTHBIX MeTannMyeckux Jawek ans obpasyos,
NpWrogHbIX OnsA B3gewveaHuna obpasuos n3 C.2.3.6 n C.2.3.7, nomeLyaoT obpasel B Kaxayw Yallky v onpegensawT ob-
LUy Maccy Kawgoi Yallky ¢ obpa3suomM,; NoMeLlaroT Yallku 1 o6pasibl B BaKYYMHYIO UMW BEHTUNMPYeMYIK TepMoKamepy
npw 220 °C.

b) nocne HarpeeaHWA B TeveHWe 24 4 BoIHUMAKT obpasubl U3 TepMoKaMepbl M MOMELL AT WX B CYLUMMbHBIN WKad
ONA oxNaxaeHus Ha 24 4, 3aTeM U3MEPRAIOT 1 PerncTpUpYRT Maccy Kaxgoro obpasua.

C.2.3.9 3anonHswT chopmy gaHHbIX, npyeegerHyto B C.2.4 ona pacyera YMCTOW NOTEPW Macchl Am MNETY4YNX KOM-
MOHEHTOB U YUCTOE UaMeHeHue obbemMa AV 1 NnoaTEepXAalT 0BLLMIA NPOLEHT naMeHeHna maccel AW, cooTBeTCTBYOLLMIA
nepBoHaqanbHOMy cogepXaHuio nnactudukaropa.

WNameperunsa obero AW ans spemenu ty, (f, + £)/2 n t, gomkHbl 6biTe cousmepumMeimy ans obpasues (0,1 %).
Ecnu 370 He HabnkogaeTca, To Npolienypy NOBTOPAIOT ¢ AOMNOMHUTENbHLIMW 06pasuamm WKnu ¢ yHeToM BO3MOXHOCTM pac-
LUMPEeHWSA UCTIbITaHWiA Kak MVHMMYM Ha ABa obpasua ¢ Bornee NpoformkUTenbHbIM BpemeHem £,

C.2.4 ®opma faHHbIX

ID obpasua: 1 2 3 4 5 6 7 8 9 10 11 12

OaHHble

Bpemsa BosgelncTBus, B Yacax

TonwwHa T

Macca m,

Obvem V,

McxogHble gaHHble

Macca m,

O6vem V,

PacueTbl BpemeHn Bo3geicTBIA

MoTtepsa macchl:
Am=my—-m,

NameHeHne obrema:
AV=V, -V,

MpoueHT noTepu no Macce:
AW = (my—m,)- 100

[MpoueHT n3meHeHWs obvema:
AV=(V,-V,)-100

KoHeuHble gaHHble
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OxoHyaHue mabnuuys!

1D obpasua: ‘1‘2‘3‘4‘5‘6|?‘8‘9‘10‘11‘12

Macca vawkn ¢ obpasuyom m

Macca vawwkn ¢ o6pasyom m ;g

Macca ocTaewerocs nnaCTMCbMKaTopa:
mp = (M7a— M)

MpumMmedyaHne — 3HaueHUs, paccuuTaHHble Mo 3TUM AaHHbIM, MOTYT 3aTeM UCMoNb3oBaTbcA ANA NOCTPOSHUA
rpachmka obllero cogepaHua nnactuukaTopa U KOMNOHEHTOR Chipoii HehTU MO BPEMEHM.

161

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 165/174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

rocT P 71121—2023

MpunoxeHue D
(cnpaBo4Hoe)

Mpouenypa ncnbiraHua obpasua nonvMepa nod Bo3OeNCTBMEM Cbipon HethTH

D.1 O6wme cBegeHUs

Llensbio HacToALel Npouedypbl SBMAETCA U3MEpeHWe pasBUTUA, KOHEYHOTo COCTOAHMA AennacTudurkayum n pe-
nnactudmkaumm obpasuos nonvmepa, NpeacTaensaoLwero cnov Mbkoi TpyBel nog BosgecTBNEM XapaKkTepHblxX Jobbiea-
eMbIX XXUOKUX YTNEBOOOPOAOE.

D.2 Mpoueaypa ucnbiTaHus

D.2.1 HeoGxogumblie MaTepuanbl

D.2.1.1 O6pasupbl nonumepa

Heobxogumo qeTbipHaguaTe obpasuos nonvmepa, Kaxkgbii ¢ pasmepamy npubnuantensHo 35 x 75 mm. Cnegyet
MoAroTOBMTbL NIMOCKWME W NPAMOYTonbHble obpaslpbl ¢ NapannenbHbiMy NPOTUBONONOXHLIMW CTOPOHaMU, NepneHauKynap-
HbIMW CMEKHBIMW CTOPOHaMK W paBHOMEpHOI TonwuHoi B npegenax mexay 0,5 n 3 mm. Obpasypbl fomxHbl 6biTe ogHON
Mapky 1 MMeTb OOUHaKOBOE NepBoHaqanbHoe konnyvecTso nnactudmkartopa (ot 0 % go 2 %), kak npw narotoenexHunn obo-
nodvek Ha gaeneHve rmbkoin Tpybbl, 1 gomkHbl BbiTe oToBpaHbl 3 0BpasLoB 3KCTPYOMpPOBaHHbIX obono4ek.

D.2.1.2 BozgencTByrowmiA contong

Ons nenbiranua 12 obpasyoe, onvcaHHbIX Bbile, TpebyeTca npubnnanTenbHo 1 N xuakoro yrnesogopoga.

D.2.1.3 lNabopaTopHble cocygbl

B kadecTBe nabopaTopHbix cocyaoB crneayeT UCNonb30BaTh UHEPTHbIE aBTOKNaBHbIe cocyabl AnA obpa3sLor emMKo-
cteto 0,5 vmm 1 n, npurogHele ANA WCNonb30BaHWA ¢ yrneeogopogamu npy Temneparype 130 °C.

D.2.2 TOYHOCTb U3MepeHua

D.2.2.1 TonwwmHy namepsaoT go 0,01 mm.

D.2.2.2 Maccy namepstot go + 0,0001 r.

D.2.2.3 Temnepatypy periucTpupyoT HENpPepbIBHO W uaMepsatoT go +£3 °C.

D.2.2.4 Obbembl (MCnonb3ys 3aKkoH Apxumena) N3MepsarT 4o 5 mn.

D.2.3 Mpouenypa

D.2.3.1 MNMogrotaenueaoT 12 UncTbIX cyxux 0bpasyoB 1 MapKupyrT Kaxdblili obpasel nyTem Hagpesa Kpaes Unu
Kakum-nunbo gpyrum cnocobom, pesynsTaTr KOToporo He MoXeT BbiTb yaaneH B npouecce BO3OeNCTBUA.

D.2.3.2 YpansiwT c obpasuor nobble oTCNoMBLUMECH Kpas U MOCTOPOHHWE YacTuLbl, MPOTUPAIOT MX CYXOW TKaHbo
unu BymackHbIM NonoTeHUeM 1 MOMELL AT UX B CYLLUWMbHBIA Wkad Ha 24 4 fo BbINONHEHUA CneyoLWmx LWaros.

D.2.3.3 WamepsaioT 1 perMCTprpyloT TOMWKMHY U Maccy m, kakgoro obpasua. He cnepyet kacatbesa obpasuos ro-
neIMK pykamu B npouecce namepeHnin. PaccuntoieaT obbem V, kaxgoro obpasua, nenonbays 3akoH Apxvmesna v cooT-
BETCTBY!OLLME BEChI UMW MUKHOMETP, U CPeAHIoio TONLLKMHY obpaslia T,,.

D.2.3.4 Momewatot 12 obpasuoe v npubnusntensHo 1 n BosgelicTeyolero ronga B 3aKpbiTblil KOHTENHEP, KOTO-
pblii NpUrogeH AnA Harpeea cniovga fo Temnepatypsl T. B kadecTBe ansTepHaTWBBI MOTYT CNOMNb30BaThCA ABa OTAEMb-
HbIX KOHTeliHepa no wecTb obpasuyor 1 npubnuantensHo 0,5 n HedTK B Kaxkgom. HarpeeatoT 1 noggepxuBatoT TeMmnepa-
Typy Hedotn npu T. MNMomeluatoT ABa ocTaBLMXCA obpasla B BeHTUNMpyemyo Tepmokamepy npn 220 °C Ha 24 4, namepsioT
maccy m, 1 obeem V, 1 paccunTbiBaIoT NepBoHaqanbHbI NPOLEHT No Macce nnacTndkaTopa 1 MakcumarnbHbI il NPOLEHT
u3MeHeHna obbema. Ocoboe BHUMaHUe crnefyeT yaenATh NOAroTOBKE MOBEPXHOCTU U TOMWMHE, XpaHeH o HedTh 1 co-
OepaHuio Kucrnopoga.

[nsa BbicTporo MoryvyeHWs MepBoHavanbHblX pPesynbTaToB HadvarnbHble 3KCNepUMEeHTbl MOryT MPOBOAWMTBCA NPW
T=130 °C. 370 Takxe Heobxogumo, 4TOBbl MOEHTUMVUMPORATE COOTHOLUEHWE paBHOBecus nnacTudrkaTop/coipan
HedbTb NpK pasnuyHblX pabounx Temnepartypax. Mo3aTomy ANA pelleHUA 3TOro Bonpoca peKoMeHOyeTca BbiMOMHUTL Non-
HbllA Habop McnbITaHWiA Ha BO3AelCTBUE BHELUHeW cpedbl ANSA guana3zoHa TemnepaTtyp.

D.2.3.5 PaccunTaTb Bpemst Harpeea t; u t), BblpaxxeHHoe B Yacax, No ypaBHeHsaM:

b RRE N s (D.1)
t, =400 134, (D.2)
roe Ta\.rg — CpedHAA TonwWHa 06pa3u,a, BbipaXeHHaa B MUNNMMeTpax.

D.2.3.6 BeinumaroT no gea obpasya us HehTAHOM BaHHb! BO Bpema t/4, 1,/2, 3/4 - t, n {; cooTBeTCTBEHHO. [MpoMmbI-
BatoT 0bpasLbl cnabbiM MbNbHBIM BOOHbIM PacTBOPOM, NpononackvBatT 06pasLbl B YMCTOR Bofe W TLLATeNbHO ocyLwatoT
MOBEPXHOCTL YMCTON cyxol Bymaroi unv TKaHeBbIM NoMoTEHLEM.

MomeluatoT 06pasupl B cylnnbHbIN WKad Ana oxnaxaeHna Ha 24 J. MNocne oxnaxgeHns N3MepstoT U perncTpupy-
10T ANVHY, LWMPUHY, TOMLWMHY 1 Maccy m, u paccunTboiBaloT obbem V, kakgoro obpasua. Ecnn obpazey gedopmmpoeaH,
YTO 3aTpyOHAET NpAMOoe U3MepeHVe, B3BELLWBAOT ero NepBoHaYanbHO Ha Bo3gyxe W 3aTeM MoABelLUVBaloT ero B BOOE;
onpegensAoT o6beM Mo NprHUMNY Apxumega. PaccunTbiBalT NPOLEHT U3MeHeHUA No Macce U obbemy.
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D.2.3.7 BoiHumatoT gBa obpasya u3 HedbTAHOW BaHHbI, 3aTem obpabaTbiBakoT 1 BbINOMHAKT pacyeT, kak B D.2.3.6,
BO Bpems (t, + 1,)/2 u t,. [JaloT ocTbITb HEITAHON BaHHe U YTUNM3VPYIOT NCTbITATENbHYI0 HeTb Nocne U3BMeYeHrs no-
cnenHux obpasuoe. He cnedyeT ncnonb3oBaTh NCMbiTaTeNbHYo HedTh ANA AanbHeLWMX CbITaHWIA pennacTudkaymm.

D.2.3.8 B ka4ecTBe onuun obpasupl, ucnbiTaHHble Ha 3tanax D.2.3.6 u D.2.3.7, cpa3y nocne nsmMepeHuin MoryT uc-
nonb3oearbes ganee, Kak onucado s D.2.3.8.1 no D.2.3.8.2.

D.2.3.8.1 MNpuroToBNAKT U MapKWpYT LWeCTb 0BbIYHbIX MHEPTHBLIX MeTannnyecknx Jawek ana obpasyos, npurog-
HblX OnA B3sewwvBaHnsa obpasuos v3 D.2.3.6 n D.2.3.7. MNomewatoT obpasey B Kaxayto Yallky W onpegenstoT obuiyo
Maccy Kaxaol dallkv ¢ obpasuom. MNomMellaoT Yallku 1 obpasubl B BaKyyMHYK UMW BEHTUNMPYEMYK TepMoKamepy npu
220 °C.

D.2.3.8.2 MNocne HarpeeannA B TedeHWe 24 4 BbIHMMaT obpasubl 13 TepMoKaMepbl U MOMELLaKT WX B CYLUWIBHbIN
wkacdp ana oxnaxgeHna Ha 24 J. MNMocne oxnaxgeHWs obpasyos N3MepaIoT U pemMCTPUpYIOT Maccy kaxgoro obpasua.

D.2.3.9 3anonHsAwT hopMy AaHHbIX, NpuBegeHHyto B D.2.4 gna pacdeta YncToil noTepu macchl Am NeTy4nx Kom-
MOHEHTOB W YWCTOrO M3aMeHeHUA obbema AV 1 noaTBepKgalT oBLMIA NPOLUEHT 3MeHeHWs macchl AW, B cooTBeTCTBUM C
nepBOHa4anbHbIM cofep)aHuem nnacTudukaTopa.

Heobxogumo, utobbl usMeperna obwero AW ans spemenn £y, (i, + t1)/; u £, Bbiu couameprmMeiMu Ans obpasuos
(£0,1 %). Ecnu 310 He HabnogaeTcs, TO cnedyeT NOBTOPUTL Npouedypy C 4ONOMHUTENbHBIMK 0Bpasuamu Wunm c y4etTom
BO3MOXHOCTH PacluMpeHns NCMbITaHWIA Kak MHMMYM Ha ABa obpasua c Gonee NpPoAoMmKMTENbHbIM BpeMeHeM ts.

D.2.4 ®opma AaHHbIX

1D obpaaua: 1 2 3 4 5 6 7 8 9 10 1" 12

[aHHble

Bpems Bo3geicTeuA (qachl)

TonwwHa T

Macca m,

Obrem V2

HauaneHble gaHHble

Macca m,

O6wem V,

PacueTbl ona Bpemeny Bo30enCcTBUA

MoTepsa macchi:
Am=my— my,

MNameHeHne obrema:
AV=V, -V,

MpoueHT noTepw Mo macce:
AW = (my = my)- 100

[MpoueHT nsmeHeHWA obbema:
AV =(V, - V,) 100

KoHeuHbie OaHHble

Macca vawwkn ¢ o6pasyom m 7,

Macca vawkm c o6pasyom m ;5

Macca ocTaewerocs nnaCTMCbMKaTopa:
Mp| = (M7~ Myp)

MpumMmedyaHne — 3HaueHWs, paccyTaHHbIe MO ITUM AaHHbIM, MOFYT 3aTeM UCTMONb30BaThCA AN NOCTPOSHUA
rpadmka oblero cogepxaHus nnactumkaTopa U KOMNOHEHTOR Chipoid HehTU MO BPEMEHM.
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MpunoxeHue OA
(cnpaBo4Hoe)

CBefleHUs 0 COOTBETCTBUMU CCbINIOYHbIX HauWOHalbHbIX U MeXrocyaapcrBeHHbIX cTaHOapToB
MeXxOoyHapoOHbIM cTaHOapTam, McnNonb30BaHHbIM B Ka4eCcTBe CCbIMTOYHbIX B NTpUMEHEeHHOM
MexayHapogHoMm cTaHOapTe

Tabnwuuya QA1

OBo3HaYeHNe CChINOYHOND Hauwo-

CreneHs co-
HankHOMo, MeXrocydapcTBeHHOro OTBETCTBMSA OboaHadyeHWe N HaMMEeHOBaHWE CChINOYHOro MeXOyHapoOHOro ctaHjgapta
cTaHgapTa

[OCT 4651—2014 MOD ISO 604:2002 «MnacTtmaccel. OnpegeneHre CBOWCTE NpY CXaTUn»

(1ISO 604:2002)

[OCT ISO 36—2021 IDT ISO 36:2020 «PesnHa BynkaHu3oBaHHaa nnv TepmonnacTtuk. Onpe-
OeneHye NPOYHOCTU CBA3W C TKAHAMWY

[OCT P 53679—2009 MOD ISO 15156-1:2001 «lMpombiwneHHocTb HedTAHaA 1 rasoeasn. Mate-

(NCO 15156-1:2001) pvanbl ANA NPYMEHEHWA B cpefax, Cogepallyux cepoeogopog, npu
HedhTe- 1 rasogobuide. Yacts 1. O6wme npyvHUMnel BbiGopa Tpewy-
HOCTOWKUX MaTepuanoe»

[OCT P 59299—2021 MOD ISO 13628-3:2000 «HedbTAHas v rasoeas npombiwneHHocTs. [po-

(MCO 13628-3:2000) eKTUpOBaHWe W 3KCnnyaTauusa cuctem nogeogHoi fobeiun. Yacte 3.
CucTeMbl NPOXO4HbIX BbiKMAHbLIX Tpy6onposogoe (TFL)»

[OCT P 59306—2021 MOD ISO 13628-10:2005 «HedptAKas 1 rasoeas npombiwneHHocTb. [po-

(MNCO 13628-10:2005) eKTWpOBaHVe 1 3KCnnyaTauus cuctem nogsogHoi Jobbiun. HYacts 10.
TexHudeckue ycrnouA Ha rinbkyto TpyBy MHOroCNoWHOM CTPYKTYpbI CO
CBA3YHOLUMUN COAMUY

[OCT P 59309—2021 MOD ISO 13628-2:2006 «HedTAHas v rasoeas npombiwneHHocTs. [po-

(NCO 13628-2:2008) EKTWpOBaHVe W 3KCnnyaTaynsa cucTem nodsodHon gobeun. Yacts 2.
Cuctembl rMBKMX Tpy6G MHOrocrnoiHol cTpykTypbl 6e3 ceasywowmx
crnoeB Ans NOABOAHOTO M MOPCKOTO MPUMEHEHNAR

[OCT P NCO 13628-4—2016 IDT ISO 13628-4:2010 «HedTAHas v razoeas npombilneHHocTs. [po-

EKTWpOBaHWe W 3KCnnyaTauus cucTem nogeodHon fgobeiun. Yacts 4.
NogeogHoe obopynoBaHUe YyCTbA CKBaXKMHbI U YCTbEBOW enKkmu»

BETCTEMA CTaHOapTOB!:

- IDT — naeHTU4HbIE CTaHO4apThl;
- MOD — mogudpmymnpoBaHHble cTaHgapThl.

M puMmedYaHne — B HaCTOFlLLI'eﬁ Taﬁnmu,e Hncnone3oBaHbl cnefgyollie YCNoeHble oBo3Ha4veHNa cTeneHn cooT-
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MpunoxeHne OB
(cnpaBoy4Hoe)

ConocTaBrneHWe CTPYKTYpPbl HacTOSILLENO CTaHA4apTa CO CTPYKTYpPOW NpUMeHEeHHOro
B HEM MeXayHapoAHOro ctaHgapTa

Tabnuya OB.1

CTpyKTypa HacTosLIero cTaHaapTa

CTpyKTypa MexayHaponHoro craHgapta |SO 13628-11:2007

1 O6nactb npymMeHeHus (1)

1 ObnacTb NpUMeHeHKA

2 HopmatwveHble ccbinku (2)

2 HopmaTtuBHble cChinkn

3 TepmMuHbl 1 onpegeneHns (3.1)
4 CokpalleHnsa n obosHaqveHnn (3.2)

3 TepMUHbI, COKpaLLieH s, onpedeneHns U YCrNoBHble 0b6o-
3Ha4eHus

3.1 TepmuHbl M onNpegeneHus

3.2 YcnoBHble 0603HaqeHNA U COKpaLLleHna

5 Onwncanue cuctem rubkux Tpybonpoeogoe (4)

5.1 O6bwue ceegenusa (4.1)

5.2 Cuctembl rnbkmx Tpybonpoeogos (4.2)
5.3 KoHcTpykuma rubkmx Tpyb (4.3)

5.4 BcnomoratensHoe obopynoeanve (4.4)

4 OnucaHve cuctemsl, TPY6 M KOMNOHEHTOB

4.1 BeegeHune

4.2 Cwvctembl rubkux Tpybonpoeogor
4.3 OnucaHne mbkoi Tpybebl

4.4 BcnomoraTenbHble KOMMNOHEHThI

6 lMNMpoekTpoBaHue rnbkoro Tpybonpoeoaa (pasgen 5)

6.1 O6bwue ceegenua (5.1)

6.2 MNpouecc npoekTpoeaHua (5.2)
6.3 Pexxumbl paspyweHus (5.3)

6.4 Kputepun npoektupoeanus (5.4)
6.5 BoageiicTeua (5.5)

5 dakTopbl, KOTOpbIe HEOBXOANMO YUWUTLIBATbL MpK NPOEK-
TUpoBaHUW TPyBbI

5.1 O6wue nonoxeHus

5.2 O6wuin aHann3s NpoeKTUpoBaHNA
5.3 PexxuMbl paspyLleHuns

5.4 KpuTtepun NnpoeKTUpoBaHUA

5.5 CxeMbl Harpy:keHus

7 Matepwanel (6)

7.1 O6bwwue ceegenusa (6.1)

7.2 Matepuans! gns Tpybbl MHOTOCNOMHOW CTPYKTY pbl 6e3
ceAsyoLWKX cnoee (6.2)

7.3 Matepwanbl gna Tpybbl MHOTOCTNOMHOWM CTPYKTYpPbBI CO
CBAZYHOLMMKU crioamu (6.3)

7.4 AnsTepHaTnBHble MaTepuans (6.4)

7.5 [lpouedypbl WCMbITAHWA NOMUMMEPOB/3NaCTOMEPOB
(6.5)

7.6 TpeboBaHWA K MCMbITAHWAM MeTanMMYecKnx maTepu-
anoe (6.6)

6 Matepwansl

6.1 Uenb

6.2 Matepuanbl. Tpybbl MHorocnoiHon cTpykTypbl 6es
CBA3YIOLIMX CNOeB

6.3 Matepuansel. Tpybbl MHOrOCIOWHOM CTPYKTYpbI CO CBA-
3YOLUMMKU CHIOAMU

6.4 AnsTepHaTUBHbIE MaTepuansl

6.5 lMNMpoyeaypbl UCMbITAHWA NONUMEpPOB/3NacTOMEpPOB
6.6 TpeBoraHWA K UCMBITAHWAM METaNNUYecknX Matepu-
anoe

8 MpoekTnposaHue cuctemsl rMbknx Tpybonposogoe (7)

8.1 Obwpwe ceegenma (7.1)

8.2 Obwue TpeboeaHua K cucteme (7.2)

8.3 TpeboBaHuA K NpoeKTMPOBaHWIO BbIKMAHBLIX TPy Bonpo-
BogoB (7.3)

8.4 TpeboBaHuA K NpoeKkTUpoORaHWO paitsepa (7.4)

8.5 BecnomoratensHoe obopynoeaHue (7.5)

8.6 CuctemHble conpsaxeHus (7.6)

7 dakTophl, KOTOpble HeoBXoAUMO Y4MTBIBATL NPU MPOeK-
TUPOBaHNW CUCTEMbI

7.1 OBwue nonoxeHWs

7.2 Obwue TpeboBaHua K cucteme

7.3 TpeboBaHWA K NPOeKTMPOBaHWIO BbIKWOHbIX TPy6onpo-
BOJOB

7.4 TpeboraHWA K NPOEKTMPOBaHWIO paiilepa

7.5 BecnomoraTenbHble KOMMOHEHTDI

7.6 CuctemMHble conpsXeHns

9 MeToge! pacqeTa, Harpy3ku 1 Bo3geicTeua (8)

9.1 O6bwue ceegeHus (8.1)
9.2 MeToge! pacyeTa (8.2)
9.3 Harpyzku (8.3)

9.4 BoagelicTeuA (8.4)

8 dakTopebl, kKoTopble HeoBXxodWMO YyUMTbIBaTE NpY aHanuae

8.1 BeegeHune

8.2 MeTtogbl pac4eta

8.3 Harpyaku

8.4 OueHka obLyeit peakymm
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lNpodomxeHue mabnuupr 4B.1

CTpyKTYypa HacToAwero cTadgapra

CTpykTypa MexOyHapoOHoro ctaHnapta 1SO 13628-11:2007

10 WenbitaHwa onbiTHoro obpasua (9)

10.1 O6wwe ceegeHuns (9.1)

10.2 MNporpammbl NPOeKTHO-KOHCTPYKTOPCKKX paboT (9.2)
10.3 Knaccudpmkauma neneitaHnia onelTHoro obpasua (9.3)
10.4 TpeboraHua k ucnbiTaHmo (9.4)

10.5 MNpotokon ncneiTanuii (9.5)

10.6 MNpouenypbl. TunoBble NCMbITaHUA ONbITHOro obpas-
ya (9.6)

10.7 Mpoueaypbl. CneywanbHble UCMbLITAHUA OMbITHOTO
obpasua (9.7)

9 Wcnbitanusa onbiTHoro obpasua

9.1 ObLme nonoxeHns

9.2 MNporpammbl NPOEKTHO-KOHCTPYKTOPCKMX paboT

9.3 Knaccndukayma ucnbeiTannil onbiTHoro obpasua

9.4 TpeboraHWA K McNbITaHUIO

9.5 MNpoTokon ucnbiTaHuii

9.6 Mpouenypbl. TNoebie NcbITaHWA onbiTHOro obpazua
9.7 MNpouegypel. CneunanbHblie WCMbITAHUA ONbITHOTO 06-

pasua

11 UsrotoeneHne

11.1 O6wwe ceegenmna (10.1)

11.2 UNarotoenenne. Tpyba MHOrocnonHoln cTpykTypbl 6e3
ceAsyowwmx croes (10.2)

11.3 Warotoenenne. Tpyba MHOrocrnoiHoi CTpyKTypbl cO
ceazyoWwrmMKu cnoamm (10.3)

11.4 Mapxvpoeka (10.4)

11.5 Xpaxenue (10.5)

10 WNarotoBnenve

10.1 OBLme nonoxeHus

10.2 NaroToeneHue. Tpyba MHOrocnoilHoi cTpykTypbl 6e3
CBA3YIOLWMX Croes

10.3 WUsrotoeneHue. Tpyba MHOrOCNoONHOW CTPYKTYpbI CO
CBA3YIOWMMW CIOAMMU

10.4 Mapkupoeka

10.5 XpaHeHne

12 MNorpyso4Ho-pasrpy3oqHble paboThl, TpaHcnopTUpoBa-
HVe ¥ yKknagka

12.1 OBwwe ceegenmns (11.1)

12.2 Morpy3souHo-pasrpy3ouHble pabotel (11.2)

12.3 TpaHcnopTuposanwe (11.3)

12.4 Yknagka (11.4)

12.5 lMpegeaputensHble nycko-HanagodvHble paboTel K
BBOA B 3Kkcnnyatauutio (11.5)

11 Morpy3ouHo-pa3srpy3zoqHble paboTbl, TpaHCNopTUpoRa-
HVe U yKnagka

11.1 OBwwe nonoxeHUs

11.2 Morpy3ouHo-pasrpy3o4Hblie paboThl

11.3 TpaHcnopTvpoBaHWe

11.4 Yknagka

11.5 TpeneapuTenbHble Mycko-HanagoqHble paboTbl K
BBOA B 3KCNyaTtauuto

13 demoHTax 1 noBTopHOe NpumeHeHve (12)

13.1 O6wwe ceegeHua (12.1)
13.2 OemonTax (12.3)
13.3 MNoeTopHoe ncnonb3osaHue (12.3)

12 V3eneveHve 1 NoBTOpPHOE WMCMOMb3oBaHWe

12.1 OBwue nonoxeHns
12.2 V3eneveHue
12.3 MNoeTOpHOE MCMOMb30BaHWE

14 MOHUTOPWHT LLeNOCTHOCTU 1 TEXHUYECKOTO COCTOSHUA
14.1 OBwwe ceegeHus (13.1)

14.2 OcHoBHble NpyHYMnbl (13.2)

14.3 PexuMbl paspylleHns 1 BO3MOXHble gedexTbl Tpyb
(13.3)

14.4 Metogbl moHuTOpUHra (13.4)

14.5 Pekomerngauum (13.5)

13 MOHUTOPMHT LLeNOCTHOCTU M TEXHUYECKOro COCTOSAHUA
13.1 OBLme nonoxeHns

13.2 OcHoBHbIE MPUHLMWTIBI

13.3 PexvMbl paspylueHuna 1 Bo3MoxHble gedekTsl Tpy6

13.4 MeTogbl MOHUTOPUHIA
13.5 Pekomergaumm

Mpunoxerne A MNpoTokon keanudUKauMOHHOro WCMbiTa-
HWA KOHLeBoro ouTuHra ribkoii TpyBbl Npy BLICOKOW TeM-
nepatype. Monumepsl, cogepxaliue neTyune BellecTBa
(mpunoxexue A)

Mpunoxerve A lMNpoTokon keanvudUKaUWOHHOMO UCnblTa-
HUA KOHLUeBoro puTuHra riubxoit Tpy6bl Npy BLICOKOW TEM-
nepatype. MNonumMepbl, cogepxallue neTyqune BellecTBa

Mpunoxenne B lMpouenypbl keanuukauMoHHOro Ucrhbi-
TaHUA KoHUeBoro chuTWHra rmbkoit Tpybbl nNpy BbiCOKOW
Temnepatype. MNMonumepbl ¢ HAKMM cogepaHuemM NneTy-
4ux BelecTB (npunoxeHue C)

Mpunoxenne B lMpouenypa ncnbiTanna obpazua nonu-
BuHUNngeHdgTopuga (PVDF) nog BosgelicTBMEM Chbipol

HedTH

Mpunoxenne C [pouegypa wcnbiTakua obpasua nonu-
euHunugeHdTopuga (PVDF) nog BosgeiicTBMEM ChbIpo
Hed™M (nNpunoxeHue B)

Mpunoxenne C lMpouenypbl kBanudukauMoHHOO UCMbI-
TaHUA KoHueBoro chuTvHra mbkolr Tpybel nMpy BbiCOKOW
Temnepatype: NonvMepbl € HA3KUM cofepxaHnem neTty-
YKX BELLUeCTB

166

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71121-2023

170/174



https://gostexpert.ru?utm_source=pdf&utm_medium=68075
https://gostexpert.ru/gost/gost-71121-2023?utm_source=pdf&utm_medium=68075&utm_term=page

OxoHyaHue mabnuysr 4b.1

rocT P 71121—2023

CTpyKTypa HacToAWero cTaHnapTa

CTpyKkTypa MexayHaponHoro ctaHgapta [SO 13628-11:2007

Mpunoxenue D MNpoyeaypa ucnbiraHua obpasya nonvme-
pa nod Bo34eicTBUEM ChIpoil HedhTH
(npunoxenue D)

Mpunoxeruve D MNpoyeaypa ucnbiraHus obpasua nonvve-
pa nog Bo3nelcTBUEM ChIpoil HedbTH

anJ‘IO}KEHMe OA CeBegeHMA O COOTBETCTEMKM CCbITOMHbBIX
HauWoHanbHblX N MeXrocydapCTEEeHHbIX CTaHOapToB Me-
OyHapogHbIM cTaHfapTam, MCNonb30BaHHbBIM B KadecTeBe
CCbINO4HBIX B MpUMEHEHHOM MeXOyHapoOHOM cTaHOapTe

Mpwnoxenne [IB ConocTaBneHne CTPYKTYpbl HACTOALLEro
cTaHdapTa co CTPYKTYPOW MPUMEHEHHOro B HeM Mexay-
HapofHoro cTandapTa

MpumedaHune — [Mocne 3aronoBKoOE pasdernoB (Nogpasfenos) HaCTOALLEMO cTaHAapTa NpUBeneHsl B ckobkax
HoMepa aHamorM4HbIX UM pasgernos (Nogpasgernos, NyHKTOB) MeXOyHapogHoro cTandapTa.
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NoCT P 71121—2023
Bubnuorpadcusn

[1] MCO 19902:2020 HegbmsHas u 2asosas npombiwneHHocms. Mopckue cmalyuoHapHsie cmarnbsHbie coopyxeHus (Pe-
troleum and natural gas industries — Fixed steel offshore structures)

[2] MMpasuna no epysonodwemHbiM yempolicmesam Mopckux cydos, PMPC, Cl16, 2022

[3] TpebosaHus k cocmasy U codepaHur npoekma opaaHusayuu pabom no cHocy obbekma KanumarnbHOo20 cmpoumers-
cmesa (ymsepxdeHsl nocmaHosneHuem lpasumenscmesa Pocculickol @edepavyuu om 26 anpens 2019 . Ne 509)
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rocT P 71121—2023

YK 622.276.04:006.354 OKC 75.020

KntoueBble crnioBa: HedTAHaNA W rasoBas NPOMBILLNEHHOCTL, NMPOEKTUPOBaHWe, SKCNyaTaunus, cMcTeMsl nog-
BOOHOM O06bIuM, cUCTEMbI TMBKUX TRYBOMNPOBOAOE, NOABOAHOE U MOPCKOoe NpYMeHeHWe
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Pepaktop M.B. MumpochaHosa
TexHnueckwin pegaktop B.H. lMpycakosa
Koppektop E.A. AyneHesa
KomnbtoTepHas Bepctka E.O. AcmalwuHa

CpaaHo B Habop 01.12.2023. MNognwcaHo B nNedats 27.12 2023, <dopmar 60x84 %% [apHuTypa Apuwan.

Yen ned. n. 20,000 Yuy-mag no 18,00,

MoaroToBMNEHO Ha OCHOBE NEKTPOHHOM BepCvn, NPeNoCcTaBNeHHOM paspaboTuMkoM cTaHnapTa
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