®EAEPANIBHOE AFTEHTCTBO

NO TEXHUYECKOMY PEMYJIMPOBAHUIO U METPONTIOMNU
HALWOHANDbHBIN rICTP NCO
CTAHOAPT
POCCUUCKOMN 10467—
SEQEPALMNYN 2013

TPYBEOMNPOBOObI U3 APMUPOBAHHbIX
CTEKNOBONOKHOM TEPMOPEAKTOMJIACTOB
HA OCHOBE HEHACBILEHHbIX NONMM3®PUPHBLIX
cmon anga HANMOPHOW U BE3HANMOPHOU
KAHAINMU3ALWU N OPEHAXA

O6wme TexHU4YeCKne TpedboBaHUSA

1SO 10467:2004
Plastics piping systems for pressure and non-pressure drainage and sewerage —
Glass-reinforced thermosetting plastics (GPR) systems based on unsaturated
polyester (UP) resin

(IDT)

WU3panune oduumanbHoe

Mocksa
CraHaapTuHdOopM
2014


https://meganorm.ru/list2.htm

FOCT P UCO 10467—2013
Mpeancnosue

1 NOANOTOBIEH OO6LecTBOM C OrpaHUYEHHOI OTBETCTBEHHOCTBLIO « TPpyObl XOBAC» Ha 0CHOBE COB-
CTBEHHOr0 ayTEHTUYHOIO NepeBoaa Ha PyCCKUMIA A3blk CTAHAAPTA, YKA3aHHOTO B NYHKTE 4

2 BHECEH TexHuuyeckum komuteToM no craHgaptusaymmn TK 063 «CTeknonnacTuku, CTeKNOBOMOKHA
U U3Jenua u3 HUX»

3 YTBEPXOEH 1 BBEAEH B AENCTBUE Mpukasom deaepansHOro areHTCTsa no TEXHUYECKOMY pe-
rynuposaHuio u metponorum ot 30 gekabpa 2013 r. Ne2421-ct

4 Hacroawmin ctaHaapT MAEHTUMYEH MmexayHapoaHomy ctaHgapty MCO 10467:2004 «lMnacTtukoeble
TpybonpoBOAHbLIE CUCTEMbI ANIA HANOPHOrO M OE3HAMOPHOrO ApEeHaxa W KaHanusaumu. ApMUPOBaHHbIE
CTEKINOBOJNIOKHOM TepMOpeakTuBHble nnactuku (GRP) Ha OCHOBE HEHACBILEHHbIX NONMUIUPHBIX CMOM»
(ISO 10467:2004 «Plastics piping systems for pressure and non-pressure drainage and sewerage — Glass-
reinforced thermosetting plastics (GPR) systems based on unsaturated polyester (UP) resin»).

Mpu NpUMEHeHUn HaCTOALLEro CTaHAAPTa PEKOMEHAYETCA UCMONMb30BaTh BMECTO CCbINTOYHbLIX MeXAyHa-
POAHbIX CTaHAapTOB COOTBETCTBYIOLLME HALMOHamNbHbIE CTaHhapTel Poccuiickoin ®degepauun n mexrocyaap-
CTBEHHbIE CTaHAapTbl, CBEIEHNSA O KOTOPbIX NPMBEAEHbI B JOMNONHUTENBLHOM Npunoxenun JA

5 BBEJEH BIEPBbIE

lpasuna npumeHeHus Hacmosuwie2o cmanfapma ycmatoerneHbl 6 [OCT P 1.0—2012 (pasden 8). Un-
ghopmayus 06 UMEHEHUSX K Hacmosawemy crmaH0apmy nybnuKyemcs 8 exxe200HOM (110 cOCMOoaHUK0 Ha 1 aH-
e8apsi mekyuwieeo 200a) uHGhopMayuoOHHOM ykasamene «HayuoHanbHbie cmaHlapmbl», a oghuyuansHbill
MEeKCm U3MEHEHULI U ronpasoK — 8 eXXeMECSIYHOM UHOPMayUOHHOM yKasamerne «HayuoHarnbHbie cmaH-
Oapmebi». B cnyyae nepecmompa (3ameHbl) unu OmmMeHb! Hacmosweao cmaHlapma coomeemcemeyiouiee
ysedomneHue bydem onybnukosaHo 8 bnuxalituem ebirycke UHGHOPMayUOHHO20 ykaszamers «HayuoHarb-
Hble cmaHdapmbiy. Coomeemcmeylowas uHgopmayus, yeeOoMneHue u meKcmbl pasMewyaromcs makke
8 UHGOPMaUUOHHOU cucmeme obuieeo nonb30eanus — Ha oghuyuanbHom caiime dedepanbHO20 a2eHm-
cmea o MexHU4YeCKOMy peaynuposaHuto U Memponoauu e cemu inmepHem (gost.ru)

© CrangaptuHgopm, 2014

Hacrosimii ctaHaapT He MOXET GbITh NOMHOCTLIO UMM YaCTUYHO BOCNPOU3BEEH, TUPKUPOBAH U pac-
MPOCTPaHEH B KayecTBe 0hMLManbHOTO nsaaHus 6es paspelieHns GeqepanbHOro areHTCTBa No TEXHUYECKO-
My PETYNUPOBAHWIO N METPONOMMN
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BBeaeHue

NCO (MexxayHapoaHas opraHusaums no craHgapTusauun) SBnNAETCAa BCEMUPHON peaepaumen Hauymo-
HanbHbIX OpraHu3auuii No ctaHaapTudauum (komutetoB-yneHoB ISO). Pabota no nogroToBke MexayHapoa-
HbIX CTAHAAPTOB, KaK NPaBuUnoO, BbIMNOMHAETCA Yepe3 TexHuyeckue komuteTol MCO. Kaxabll KOMUTET-YNEH,
3aMHTEpPeCOBaHHbLI B BONpOCe, ANA NpopaboTku KOTOpPOro Obii Co34aH TEXHUYECKUA KOMUTET, UMEeT NpaBo
ObITb NPeACTaBNEHHLIM B 3TOM komuTeTe. MexxayHapoHble OpraHu3aumm, Kak NnpaBUTENbLCTBEHHBIE, TAK U He-
npaBUTENbLCTBEHHbIE, Take NPMHUMAIOT y4acTue B 3101 pabote npu B3aumogencTeum ¢ MCO. NUCO TecHo
corpyaHuyaet ¢ MexxayHapoaHoun 3nekrporexHuyeckon Komuccuen (M3K) no Bcem Bonpocam, KacaroLwmmes
ANEeKTPOTEXHUYECKOW CTaHAapTM3aLUuu.

MexayHapoaHble cTaHaapThl pa3pabarbiBalOTCA B COOTBETCTBUMU C NpPaBUIaMM, U3NOXEHHbIMKU B Ya-
ctm 2 Qupektus NCO/MOK.

OCHOBHOW 3afja4eil TEXHUYECKUX KOMUTETOB ABNAETCA NOATOTOBKA MEXAYHAPOAHbIX cTaHAAapToB. MNpo-
€KTbl MEXAYHAPOAHbIX CTAHAAPTOB, MPUHATBLIX TEXHUHECKUMU KOMUTETAMMU, PACCHINAIOTCA AN peLUeHust ro-
NOCOBaHMEM KOMMTETaM-uneHam. [ins onybnmkoBaHUA B Ka4eCTBE MeXAYHapoAHOro cTaHaapTa Tpebyercs,
Kak MMHUMYM, 75 % rornocos KOMUTETOB-UYSIEHOB, Y4aCTBYIOLMX B FONOCOBAHUN.

O6paLyaeM BHUMaHWE Ha BO3MOXHOCTb TOr0, YTO HEKOTOPbLIE YaCTU HACTOALLETO AOKYMEHTA MOTYT Tpe-
6oBaTb COBNIOAEHUSA NAaTEHTHLIX NPaB, OXpaHAEeMbIX 3aKOHOM Pd u HopMamu MexayHapoaHoro npasa. NCO
He HEeCEeT OTBETCTBEHHOCTM 3a onpeaeneHne mobbiX Unu BCeX TaKNX NATEHTHLIX NPaB.

MCO 10467 noarotoBneH TexHuyeckum komutetom NCO/TK 138, MnactmaccoBblie TPyObl, (pUTUHIM
W KnanaHbl Ans TPaHCMOPTUPOBKM xuakocTen, Moakommuter SC 6 ApMUMPOBaHHbIE NNAcTMaccoBble TPyObl
U OUTUHIY YHUBEPCANBHOTO MPUMEHEHUS.
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HAUMWOHANbHBLIAN CTAHAQAPT POCCUMNCKOWNW SGERJREPALUUNMU

TPYBOMNPOBOAbI N3 APMUPOBAHHbLIX CTEKITIOBOJIOKHOM TEPMOPEAKTOIJIACTOB
HA OCHOBE HEHACBILEHHbIX NOIM3®UPHbIX CMOJ ANA HANOPHOWU N BE3HANOPHOW
KAHANU3ALIUUA U APEHAXA

O6wume TexHUYeCKue TpedoBaHus

Glass-reinforced thermosetting plastics piping systems based on unsaturated polyester resins
for pressure and non-pressure drainage and sewerage.
General technical requirements

DNara BBegeHua — 2014—06—01

1 O6nacTtb NnpUMeHeHuA

Hacrosawmi craHaapT permameHTUpyeT CBOWCTBA KOMMOHEHTOB TPYOONPOBOAHLIX CUCTEM, U3TOTOBIEHHBIX
13 apMUMPOBaHHbLIX CTEKITOBOSIOKHOM TEPMOPEAKTUBHLIX NNAcTUKOB (GRP) Ha 0CHOBE HEHACLILLEHHBIX NONMAUpP-
HbIx cmon (UP) ans HanopHow 1 6e3HanoOpHON KaHanu3auwmn n ApeHaxa, a Taioke CBOWCTBA CAMMX CUCTEM.

HacTosilumii crangapt npumenserca k TpybonpoBogHbiM cuctemaMm us GRP-UP (cteknonnactukos),
C MMOKMMM UNN XKECTKUMU COEAUHEHUAMMU ¢/6e3 KOHLEeBOW HEeCyLLen CrnocOOHOCTM B OCEBOM HanpaBneHUu,
npegHasHavyeHHbIMK, IMaBHbIM 06pa3oM, ANs TPUMEHEHUA B NOA3EMHbIX COOPYEHUAX.

MpumMedaHunsn

1 B HacToseM cTaHfapTe TEPMUH «MonnadupHas cMmona» TakxKe BKNoYaeT BUHUNIPUPHbIE CMOSTbI.

2 Tpy6onpoBogHble CUCTEMBI, COOTBETCTBYHOLLME HACTOSLLEMY CTaHAapTy, MOryT TakkKe UCMONb3oBaTLCA B Hafj-
3EMHBIX COOPYXEHUSX NMPU YCoBUK yyeTa BIWAHUS OKpyXatoLleid cpefbl U pacronoxeHs onop Npu NpoeKTUpoBaHWUM
Tpy6, PUTUHIOB 1 COefUHEHUIA.

Hacroawmii ctaHaapT npumeHsieTca Kk Tpy6am, UTUHFaM U UX COEAMHEHUSAM HOMUHANbHbIMKU AnamMe-
Tpamu ot DN 50 ao DN 4000, npeanonaraemMbiM K UCNONb30BAHUIO ANA HANOPHON U Ge3HanoOpHON KaHanu-
3auumn u apeHaxa npu Temneparypax 4o 50 °C. B TpybonpoBoaHbIX cuctemax TpyObl U (PUTUMHIU C pasHbIMU
3HAYEHMAMU HOMUHAMNbLHOIO AABMEHNS U MOKa3aTensaMm XXeCTKOCTU MOTYT UCMONb30BaTLCH BMECTE.

Paspen 4 onpepensiet o6wme cBoiicTBa TpyOONPOBOAHLIX CUCTEM U3 CTEKMNONMACTUKOB, Npeanonarae-
MbIX K MCMOSb30BaHUIO B HANOPHbIX MM Be3HaNoOpPHbIX APEHaKHBIX UK KaHaNU3aLMOHHbIX CETSAX.

Paspen 5 pernameHTUpyeT xapakTepucTuku Tpyd, M3rOTOBMEHHbLIX U3 CTEKNOMMACTUKOB C 3amnofHuTe-
NAMU U/Unn ynnoTHeHUsaMK nubo 6e3 Hux. BHyTpeHHsa obnuuoBka Tpyb MoxeT ObiTb U3rOTOBSIEHA U3 Tep-
MOMMACTUYHbIX MaTEPUANOB UNKU TEPMOPEAKTUBHON cMmonbl. Pasaen 5 Take onpegenser KOHTPonMpyemslie
napameTpbl 4119 METOA0B UCNbITAHWIA, YTOMUHAEMbIX B HACTOSILLIEM CTaHAapTe.

Pasgen 6 onpeaensieT xapakTepUCTUKN OUTUHIOB, USFOTOBMEHHBIX U3 CTEKIOMNMIACTUKOB, C BHYTPEHHEH
0BNMLOBKOI N3 TEPMONNACTUYHBIX MaTepuanoB Unu TePMOPEaKTMBHOM cMonbl unu 6e3 0bnuuoBkM, npegnona-
raemMblx K UCNONbL30BaHUIO A BOAOOTBOAA U KaHanu3aumu; onpeaenser TpebosaHuA no pasmepam u paboumm
XapakTepucTukam OTBOAOB, TPOMHUKOB, NEpPEXooB, pacTpyBHO-naHueBbix MydT U naHLUeBbIX NepexoHu-
koB. Pasgen 6 npumeHseTcsa K (pUTUHram, U3roToBNEHHbIM C NOMOLLILIO MI060ro u3 criegyoLwmx METOA0B:

a) U3roToBrneHne n3 nNpsmMbIX Tpyo;

b) dopmosaHme ¢ nomoLLkio:

1) HAMOTKM HUTH,

2) HaMOTKW NEHTBI,

3) KOHTaKkTHOrO chopMOBaHMSA,

4) rops4ero unu xonoaHoro npeccoBaHus B oopmMax.

Pasgen 7 oTHOCUTCS K CO€AMHEHUAIM, UCTOSNb3yeMbIM B TPYOOMNPOBOAHbLIX CUCTEMAX U3 CTEKNONNacTu-
KOB, NpeaHasHa4YeHHbIX A8 N0AAYM NOBEPXHOCTHOW BOALI UMW KaHaNM3aLMOHHbIX CTOKOB KaK Yepes nogsem-

N3paHue oduumanbHoe
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Hble, TaK U Haa3eMHble ceTu. OH coaepHmT TpeboBaHUA N0 0BOCHOBAHMIO KOHCTPYKLIUM COEAMHEHUST; YCTaHAB-
nuBaeT TUNOBble TPEOOBAHUSA K BbINOSTHEHMIO UCMIbITAHWIA ANS CreayIoLMX COeAMHEHUN B KayecTBe (OYHKUUM
3asBNEHHONO NOKasaTens HOMUMHANLHOTO AaBneHusi TPybonpoBoaa UMM CUCTEMBI:

a) coeguHeHune Tpy6 pactpybamu (Bknioyas ABOMHbIE pacTpyObl) unu chnaHuesble CTbiku TPyBonpoBoaa;

b) coeauneHue Tpy6 B 3aMOK pacTpybamu;

C) 3aLeMEHTUPOBaHHbIE UMW U30NNPOBAHHbIE COEAUHEHMUS;

d) bonToBble hrnaHUeBbIe COEANHEHUSA.

2 HopmaTuBHbI€ CCbISTKM

B HacTosiLem cTaHaapTe MCMOSb30BaHbl HOPMATMBHBIE CCbISIKU HA CreayioLme MeXayHapoaHbie CTaH-
4apTbl M AOKYMEHTBI:

NCO 75-2 MNMnactmaccel. OnpegeneHve Temneparypbl gedopmauuu noj Harpyskoin. Yacrb 2: INnacr-
mMacchbl n 36oHuT (ISO 75-2, Plastics — Determination of temperature of deflection under load — Part 2: Plas-
tics and ebonite)

MCO 161-1 Tpybbl U3 TepMonnacTuka Ana nogadu >XuAKocTtei. HoMuHanbHble BHELWWHWE AWaMEeTpbl
U HOMUHanbHblE 3Ha4YeHUs aasneHusi. Yactb 1: Metpuueckas cucrema (ISO 161-1, Thermoplastics pipes for
the conveyance of fluids — Nominal outside diameters and nominal pressures — Part 1: Metric series)

NCO 527-4 Mnacrtmaccel. OnpeaeneHne NPOYHOCTM Ha pacTshkeHue. Yactb 4. YCnoBuAa UCNbITAHUA U30-
TPONUYECKUX U OPTOTPOMHbLIX KOMMNO3UTHBIX MaTepuanos M3 nNnactuka ¢ apMMpOBaHHbLIM BONOKHOM (ISO 527-4,
Plastics — Determination of tensile properties — Part 4: Test conditions for isotropic and orthotropic fibre-
reinforced plastic composites)

MNCO 527-5 MnactMaccel. OnpeaeneHne NnpoYHOCTU Ha pacTskeHue. HacTb 5. Yenosust UCNbITaHUA KOMNO-
3UTHbIX MaTepPUanoB U3 Nnacruka ¢ 0OgHOHanpaeneHHbIM apMUPOBaHHbIM BOMIOKHOM (ISO 527-5, Plastics — Deter-
mination of tensile properties — Part 5: Test conditions for unidirectional fibrereinforced plastic composites)

MCO 2078 CreknosonokHo. Mpsxu. Mapkuposka (ISO 2078, Textile glass — Yarns — Designation)

NCO 2531 TpyObl, UTUHIIK, BCIOMOTraTerbHbIE MPUHAANEXHOCTU U UX COeAMHEHUS U3 KOBKOTO XKenesa ans no-
Jaun Boapl 1 rasa (ISO 2531, Ductile iron pipes, fittings, accessories and their joints for water or gas applications)

MCO 3126 MnacTtukoBble TPyOONPOBOAHbIE CUCTEMBI. [1NAaCTMKOBbLIE KOMMNOHEHTLI. OnpeageneHue pas-
mepoB (ISO 3126, Plastics piping systems — Plastics components — Determination of dimensions)

NCO 4200 CeapHble M BecLUOBHble CTarnbHble TPYObl C HEHape3aHHbIMU KOHUamu. Obme Tabnuubl
pasMepoB M Maccel Ha egnHuly anuebl (ISO 4200, Plain end steel tubes, welded and seamless — General
tables of dimensions and masses per unit length)

NCO 7432 TpyObl ¥ HUTUHIN M3 aPMUPOBAHHBIX CTEKITOBOIIOKHOM TEPMOpEeakTUBHbIX nnacTukos (GRP).
MeToabl ucnbiTaHUs A4ns 060CHOBaHUS KOHCTPYKLMUM COEeAUHEHUI TpyD B 3aMoK pacTpybamu, BKNo4as ABOii-
Hble pacTpybbl, ¢ ynnoTHeHusimm u3 anacromepa (ISO 7432, Glass-reinforced thermosetting plastics (GRP)
pipes and fittings — Test methods to prove the design of locked socket-and-spigot joints, including double-
socket joints, with elastomeric seals)

MCO 7509 MnacTtukosbie TpyOGONpOBOAHBIE CUCTEMBI. TPYObl M3 apMUPOBAHHBLIX CTEKNOBOSIOKHOM TEp-
MopeakTUBHbIX nnacTukos (GRP). OnpeaeneHne HapaboTKM HA OTKa3 NPW YCTOMYMBOM BHYTPEHHEM AAaBNEeHUN
(ISO 7509, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes — Determination
of time to failure under sustained internal pressure)

MCO 7511 Mnactukoeblie TpyGONPOBOAHbLIE CUCTEMDBI. TPYObl U (PUTMHIM U3 aPMUPOBAHHBLIX CTEKIOBO-
NOKHOM TepMmopeakTuBHbIX Nnactukos (GRP). MeTtoab! ucnbiTaHna Ang noaTBePXAeHUs repMeTUYHOCTU CTEH-
KW NpU KpaTKOBPEMEHHOM BO34ENCTBUM BHYTpeHHero aasnenus (ISO 7511, Plastics piping systems — Glass-
reinforced thermosetting plastics (GRP) pipes and fittings — Test methods to prove the leaktightness of the
wall under short-term internal pressure)

NCO 7685 Mnactukosble TpyGonpoBoaHbIE cUCTeMbl. TPyObl U3 apMUPOBAHHBLIX CTEKNOBOSIOKHOM Tep-
MopeakTUBHbIX nnactukos (GRP). OnpeaeneHue HayanbHOW yAenbHOW KONbLEBON xecTkocTn (ISO 7685,
Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes — Determination of initial
specific ring stiffness)

NUCO 8483 TpyObl U hUTUHIM U3 aPMUPOBAHHBIX CTEKIOBONIOKHOM TEPMOpEeaKkTUBHBIX nnacTukos (GRP).
Metoabl ucnbiTaHns 4N 060CHOBaHUS KOHCTPYKLMKM BONTOBbLIX (hnaHueBbIx coeguHeHnn (ISO 8483, Glass-rein-
forced thermosetting plastics (GRP) pipes and fittings — Test methods to prove the design of bolted flange joints)

NCO 8513 TpybonpoBoaHbIE CUCTEMBI U3 NNIACTMACCHI. TPyObl M3 apPMUMPOBaHHBLIX CTEKNOBOSIOKHOM TEPMO-
peakTuBHbIX nnacTukos (GRP). Onpeaenexue NpoaonbHON NPOYHOCTM Ha pacTspkeHue (1ISO 8513, Plastics piping
systems — Glass-reinforced thermosetting plastics (GRP) pipes — Determination of longitudinal tensile properties)

2
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MCO 8521 TpyOGonpoBOAHbIE CUCTEMBI U3 NNACTMACCHI. TPYyObl 3 apMUPOBAHHBIX CTEKNOBOMOKHOM TEp-
MOpeakTMBHbIX nracTukoB (GRP). OnpeaeneHne CymMMapHOW Ha4YanbHOM KONbLEBON NPOYHOCTU HA pacTsxe-
Hue (ISO 8521, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes — Determina-
tion of the apparent initial circumferential tensile strength)

MCO 8533 TpyObl 1 DUTUHIMU U3 apMUPOBAHHbLIX CTEKITOBONIOKHOM TepMOpeakTuBHbIX nnactukos (GRP).
MeTtoabl ucnbiTaHUa AN 060CHOBAHUA KOHCTPYKLUM 3aL€MEHTMPOBAHHBIX UM U30NIMPOBAHHBLIX COEANHEHUI
(1SO 8533, Glass-reinforced thermosetting plastics (GRP) pipes and fittings — Test methods to prove the de-
sign of cemented or wrapped joints)

MCO 8639 TpyObl 1 DUTUHIM U3 APMUPOBAHHLIX CTEKITOBONIOKHOM TepMOpeakTUBHbIX nnactukos (GRP).
MeTtoabl UCNbITAHUSI HA TEPMETUYHOCTL rMBkux coeanHennin (ISO 8639, Glass-reinforced thermosetting plas-
tics (GRP) pipes and fittings — Test methods for leaktightness of flexible joints)

NCO/TO 10465-3 lMoasemHaa cetb rmbkux Tpyd U3 apMMPOBAHHBLIX CTEKNOBOMOKHOM TepMopeak-
TUBHBIX NacTUKOB Ha ocHoBe cmon (GRP). Yactb 3. YcTraHOBOYHbIE MapaMeTpbl U npeaensl NPUMeHeHUs
(ISO/TR 10465-3, Underground installation of flexible glass-reinforced thermosetting resin (GRP) pipes —
Part 3: Installation parameters and application limits)

MCO 10466 TpyGonpoBOAHbLIE CUCTEMBbI M3 MnacTMacchl. Tpybbl U3 apMUPOBAHHLIX CTEKIOBOSIOKHOM
TepmopeakTuBHbIX nnactukos (GRP). Metoabl ucnbiTaHns AN NOATBEPXAEHNA YCTONYUBOCTU K HaAYanbHOM
konbueson aecopmauumn (ISO 10466, Plastics piping systems — Glass-reinforced thermosetting plastics
(GRP) pipes — Test method to prove the resistance to initial ring deflection)

MCO 10468 Tpybbl M3 apMMPOBaHHLIX CTEKITOBOMOKHOM TEpMOpPeaKTUBHbLIX Nnactukos (GRP). OnpeaeneHue
JONroOBPEMEHHON yaenbHOWM KOMbLEBOM XECTKOCTU NPU MOMN3Yy4eCTU B YCIIOBUSIX BAIAXKHOCTU U pacHeT koadhdpuumeH-
Ta nonay4ectu B ycrnosusix Bnaxtoctu (ISO 10468, Glass-reinforced thermosetting plastics (GRP) pipes — Determi-
nation of the long-term specific ring creep stiffness under wet conditions and calculation of the wet creep factor)

MCO 10471 TpyGbl M3 apMUPOBAHHBLIX CTEKITOBONIOKHOM TepMmopeakTueHbIX nnactukos (GRP). Onpeae-
rNieHne AONroBpeMEHHOI npeaenbHo gecdopmanum npy usrnbe u 4oNroBpeMEeHHON NpeaenbHONn OTHOCUTENb-
HOW KOMbLEBOW aecbopmauum B ycnosusix enaxHoctu (ISO 10471, Glass-reinforced thermosetting plastics
(GRP) pipes — Determination of the long-term ultimate bending strain and the long-term ultimate relative ring
deflection under wet conditions)

MCO 10928 Tpy6onpoBOgHbIE CUCTEMDbI U3 MIacTMacchl. TpyObl U OUTUHIN U3 aPMUPOBAHHLIX CTEKMO-
BOJTIOKHOM TepMOpeakTUBHbIX NnacTtukoB (GRP). MeToabl Ana perpecCMOHHOro aHanmaa u ux Ucnornb3oBaHne
(ISO 10928, Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes and fittings —
Methods for regression analysis and their use)

MCO 10952 TpyGonpoBoaHble CUCTEMBbI U3 NnAacTMacchbl. TpyObl U (DUTUHIM U3 apPMUPOBAHHBLIX CTE-
KNOBOJIOKHOM TepMopeakTuBHbIX nnactukos (GRP). OnpeaeneHne CTOMKOCTU K XMMUYECKOMY BO3Z1EUCTBUIO
13 BHYTPEHHEN YacTu cekuun B gedopmmnpoBaHHom coctoaHum (ISO 10952, Plastics piping systems — Glass-
reinforced thermosetting plastics (GRP) pipes and fittings — Determination of the resistance to chemical attack
from the inside of a section in a deflected condition)

MCO 11922-1 Tpy6bl U3 TepMmonsiacTuka Ana nponycka xmakocren. Pasmepsl n gonycku. Yacts 1. Me-
Tpuyeckas cucrema (ISO 11922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and toler-
ances — Part 1: Metric series)

MCO 14828 TpyObl U3 apMUPOBaHHbIX CTEKIOBOSIOKHOM TepMopeakTUBHbIX nnactukos (GRP). Onpe-
JeneHve fOoNroBpeMEHHON YAENbHOW XKECTKOCTU KOmnbLa C Y4ETOM CTAPEHUS B YCIIOBUSIX BITAXHOCTU U pacyeT
KoacbdpumumueHTa ctapeHus B ycroBusix BnaxkHocTu (ISO 14828, Glass-reinforced thermosetting plastics (GRP)
pipes — Determination of the long-term specific ring relaxation stiffness under wet conditions and calculation
of the wet relaxation factor)

NCO 15306 TpyObl M3 apMUPOBAHHBLIX CTEKITOBONIOKHOM TEpMOpeakTuBHbIX nnactukos (GRP). Onpe-
JeneHne yCTOMYMBOCTU K LMKNMYecKUM KonebaHusim BHyTpeHHero aaeneHus (ISO 15306, Glass-reinforced
thermosetting plastics (GRP) pipes — Determination of the resistance to cyclic internal pressure)

EH 681-1 YnnoTHeHus u3 anacromepa. TpeboBaHusl K Matepmanam Ans ynrioTHEHUI COeAMHEHUI TPyO,
MCNonb3yeMbIM B CUCTEMAX NoAaun BOAbl M gpeHaxa. YacTb 1. BynkaHusuposaHHasa pesnHa (EN 681-1, Elas-
tomeric seals — Materials requirements for pipe joint seals used in water and drainage applications — Part 1:
Vulcanized rubber)

EH 681-2 YnnotHeHus1 u3 snactoMmepa. TpebosaHusa kK MmaTepuanam ans ynnoTHEHW COEAUHEHNI TPy,
UCMonb3yeMblX B CUCTEMAX Nodayvn BoAbl M AgpeHaxa. Yactb 2. dnactotrepmonnactel (EN 681-2, Elastomeric
seals — Materials requirements for pipe joint seals used in water and drainage applications — Part 2: Ther-
moplastic elastomers)

3
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ANC A 5350 TpyObl M3 NNACTUMHOTO PacTBOPa CO CTEKMOBOMOKOHHLIM apMupoBaHuemM (JIS A 5350 Fi-
breglass reinforced plastic mortar pipes)

3 TepMuHbLI  onpepneneHus

B HacTOALWEM CTaHAapTe NPUMEHEHLI Creayiowme TEPMUH C COOTBETCTBYIOLLMMU OnpeaeneHUsaMu:

3.1 HoMUHanNbHbIM auameTp (nominal size); DN: BykBeHHO-4yncnosoe 0603Ha4YeHUe auameTpa, KoTo-
poe ABnAeTca o6WmuM AnsA BCEX KOMMOHEHTOB TPyOONpOBOAHON CUCTEMbI. 3TO 0603HaYeHHUe ABnsaeTca yaoo-
HbIM LieSIbIM YMCIIOM ATt CCbIMOYHbIX Lienem, U OHO COOTHOCUTCA C BHYTPEHHUM AWaMeTPOM B MUISIUMETPAX.

Mpunmeyanune—OBo3Ha4eHE ANA CCHINOYHBIX Lenei unnm MapkupoBku, coctoswee U3 6yks DN n uncna.

3.2 3aaeneHHbIN anameTp (declared diameter): nameTp, KOTOPLIN, COrNACHO YTBEPXKAEHUIO U3TOTOBU-
Tens, ABNAETCA CPEAHUM BHYTPEHHUM UK BHELUHUM ANAMETPOM, NPUBEAEHHBIM B OTHOLUEHUU ONpPeaeneHHo-
ro HoMuHanbHoro gauamertpa (DN).

3.3 HoMuHanbHaa xecTkoCcTb (nominal stiffness); SN: BykBeHHO-uMCNOBOEe 0603HAYEHUE XKECTKOCTU

AN uenen knaccuukaummn, KOTopoe UMEET TaKOEe e YNCIIEHHOE 3HAaYeHne, kak u Tpedyemoe MUHUMaNbHOE
Ha4YanbHOE 3Ha4YEeHUe, BbIPaXXEHHOE B H/m? (cm. 4.1.3).

MpuMedaHune— OBo3HAYEHNE ANA CCLINOYHLIX LUENen Uu MapkUpoBku, cocTosiwee U3 6yks SN 1 uucna.

3.4 ynenbHasa konbueBaa XecTKOCTb (Specific ring stiffness) S, H/m2: Mepa ycrounsoctu TpyObl
K KOnbueBow gedopmaumu Ha 1 M ANKUHBI NPU BO3AEWCTBUU BHELUHEW HArpy3ku, onpegeneHHasn no opmyne:

_E
a3’

rae E — craHgaprHblii MOAYNb YNPYrOCTU, ONPEAENEHHbIN NPU UCNbITAHUKN KONbLIEBOW XeCTKoCcTu (H/ M22;
| — MOMEHT MHEPLIUM NONEePEYHOTO ceveHus TpyObl B NPOAONBHOM HanNpaBneHun Ha METP ANMNHBI, M~ /M

S M

. @

rae € — TOMNLMHA CTEeHKU, M;
dy, — cpeaHwit guametp TpyObbl, M (oM. 3.5).
3.5 cpepHuit anametp (mean diameter) d,,,, M: [uaMeTp OKPY>XHOCTW, COOTBETCTBYIOLLEN CepeauHe
CeyeHus CTeHku TpyObl U npuBeaeHHbIn hopmynamm (3) unm (4):

dn =0, +e, 3)
dy = dg e, @)

rae d; — BHYTPEHHWII Anametp, M;
dg — BHELUHWIA AnameTp, M;
€ — TOMNLUMHA CTEHKM, M.
3.6 HayanbHanA yaenbHaa KonbLeBas XeCcTKoCTb (initial specific ring stiffness) S, H/m?: HayanbHoe
3HayeHne Sy, NoNy4YeHHOe Npu ONPeaeneHnn MeTo40M UCTbITaHWI B cooTBeTcTBUM ¢ MICO 7685.

3.7 k03(h(hMLMEHT NON3y4ecTU B YCIIOBUAX BNAXHOCTY (wet creep factor) ey et, creep: COOTHOLLE-
HUe Mexay AONroBPEMEHHOW YAeNbHON KONbLEBON XECTKOCTLIO 3a X NET (CM. 4.6), onpeaensemoi npu ycTon-
YMBOW Harpyske B YCNOBUSIX BNAXHOCTU B cooTBeTcTBMM ¢ MCO 10468, u Ha4yanbHOW yAEenbHOM KONbLEBOM
YKECTKOCTbIO U BblMMCAAEMON NO hopmyne
x, 1, wet
®)

Ux wet, creep = —a

TA€ Sy 1 wet — AONTOBPEMEHHASA YAENbHAS KECTKOCTb, H/M?;

Sp, 1 — HadanbHas yaenbHas KonbLEBas eCTKOCTb, H/Mm2.

3.8 ko3adhpUuUMEHT CTapeHns B YCrOBMAX BriaxHocTu (wet relaxation factor), ay, wet, relax: C0OT-
HOLLUEHME Mexay AOMrOBPEMEHHOW yAenbHOM KOMNbLEBON >XECTKOCTbIO, 3a X NeT (cMm. 4.6), onpeaensaemMoii
npu yCTOWYUBOI Harpy3ke B YCNOBUSIX BMAXHOCTU B cooTBeTcTBUM C UCO 14828, u Ha4yanbHON yaenbHOi
KOMbLIEBOM YXECTKOCTbIO, U BblUUCTISIEMON NO hopMyne

4
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Sx 1, wet
Olx wet, relax = S ) ®)
0, 1
rae S, 4 wet — HOONTOBPEMEHHAs YAEmNbHAas XXECTKOCTb, H/m?;

Sp 1 — HavanbHas yaenbHasi KonbLEeBas XXeCTKOCTb, H/m2.
3.9 paccuuTaHHasa OonroBpeMeHHas yaenbHaa KornbLeBas )XeCcTKOCTb (calculated long-term specific
ring stiffness) Sx' wets H/m?2: PaccuntaHHoe 3HaueHue S (cM. 4.6) 3a x neT, Bbluucnaemoe no hopmyne

Sx, wet = Soax, wet @

rAe X — BPEMEHHbIN UHTEPBAN, BbIPAXEHHbIN B rogax (cMm. 4.6);
Oy wet — KOIMPULMEHT NON3y4eCTU B YCIIOBUSX BMAXKHOCTU (CM. 3.7) UM KOIPMULIMEHT CTapeHusi B yCIio-
BUAX BNnaxkHocTu (cum. 3.8);
Sy — HavanbHasa yaenbHas KomnbLieBas XeCTKOCTb, H/m? (cm. 3.6).

3.10 koacppuumneHT nepecyeta (rerating factor) Rgg: MHOXUTENMb, KOTOPLIN ONPEAENAET KONU4ECTBEH-
HO€ OTHOLUEHUE MeXIY MeXaHUYECKUMU, (PU3NYECKUMMU UM XUMUYECKUMIU CBONCTBAMM B PabOYMX yCnoBusX
B CpaBHEHWU C COOTBETCTBYIOLLMM 3Ha4YeHueM npu 23 °C n 50 % oTtHocuTenbHOW BriaxHocTu (R. H.).

3.11 HoMuHanbHOe aaBneHue (nominal pressure); PN: BykBeHHO-4ucnoBoe 0603Ha4YeHne aAna uenem
Knaccudukaumm gaeneHus, KOTOPOe B YMCIOBOM OTHOLUEHMU PaBHO YCTOMYMBOCTM KOMMOHEHTa Tpybonpo-
BOAHOW CUCTEMbl K BHYTPEHHEMY [aBMIEHUIO, BbIPAXXEHHOMY B 6apax1).

MpuMeyaHue— OBo3HaYeHWe ANS CCLINOYHLIX Liened UM MapkUpoBKM, cocTosillee U3 Gyks PN 1 uncna.

3.12 TunoBoe ucnbiTanue (type test): McnbltaHue, BbINONHAEMOE ANA OLEHKW MPUroAHOCTM U3genus
UK y3510B KOMMOHEHTOB ANS LIENEN BbINOSIHEHUSA CBOEN UIM CBOMX (PYHKUUKU(IA) B COOTBETCTBUM CO crieyudu-
Kauuen nsaenus.

3.13 HoMuHanbHaa gnuHa (nominal length): YucnoBoe 0603HaueHMe AnuHbI TPyDObl, PABHOE ANUHE
yknagku (cMm. 3.15), Bblpa>keHHOE B METpax, OKPYrneHHoe A0 Grnvxkanwero uenoro uncna.

3.14 o6wana anuHa (total length), m: PaccroaHue mexay ABYMsI NNOCKOCTSIMU, NEPNEeHANKYNAPHbIMM
ocu TpyBbl U NPOXOASALUMI YePE3 KpaiHUe KOHLEBbIE TOYKK TPYObI.

3.15 ynoxeHHasa gnuHa Tpy6bl (laying length), m: O6waa anuHa Tpybbl 3@ BLIYETOM, A€ NPUMEHMMO,
pPEKOMEHAOBAHHON U3roToBMTENEM MYyOUHLI BX0Aa My(T(bl) B pacTpyb.

3.16 o6bIuHbIe pabouune ycnoBua (normal service conditions): NMoaaya nog Hanopom unu 6e3 Hanopa
NOBEPXHOCTHOW BOAbI M KAHANU3aUWOHHbIX CTOKOB B MHTepBane Temneparyp ot 2 °C o 50 °C B TeueHune 50 ner.

MpumedaHue—Tlpu Temnepatypax cebille 35 °C MoxeT notpeboBaTbcs NEPECMOTP HOMUHAMNBHBIX Xapak-
TEPUCTUK TPYObI.

3.17 pabouee naBneHue (working pressure) p,,, 6ap: BHyTpeHHee aaBneHue, 3a UCKMIOYEHUeM NUKo-
BOrO AaBMeHus, Npu KOTOPOM MOXHO HENPEPbLIBHO 3KCMNAyaTUpOBaTb CUCTEMY.

3.18 MmakcumanbHoe pabouee gaBrneHue (maximum working pressure), 6ap: MakcumanbHOe BHYTPEHHEE
[asneHue, 3a UCKNI0YEHMEM NUKOBOIO AAaBMEHUS, MPYU KOTOPOM MOXHO HEMPEePbIBHO 3KCMNyaTupoBaTb CUCTEMY.

3.19 nukoBoe aaBrneHue (surge), 6ap: bbicTpoe n3MeHeHne BHYTPEHHEro NGO NONOXUTENbHOrO, NMB0
OTPULIATENLHOIO AaBMeHusl, BbI3BAHHOE U3MEHEHUEM CKOPOCTU NOTOKA.

3.20 ponyck Ha nukoBoe AaerneHue (surge allowance), 6ap unu %: 3HayeHue npeBbilIEHUS faBne-
HWS, KOTOPOE MOXET ObITb A06aBNEHO K MaKCUManbHOMY paboyemy AaBneHuto ANg NPUHATUA B PaCYET nepu-
oAMYeCcKux konedaHui aBneHus.

Il pnmMeyvyaHune — 3HayeHe MOXeT BapbupoBaTbECA B 3@aBUCUMOCTU OT oXxvugaemon nepuognyHoCTU ycnosvn7|
NMWKOBOIo AaBlneHnA.

3.21 pacueTHOe cTaTUveckoe aasrneHue (static design pressure), 6ap: MakcumansHoe paboyee aas-
neHne cUCTeMmbl.

3.22 makcumanbHoOe pacuyeTHoe gaBneHue (maximum design pressure), 6ap: MakcumansHoe pabo-
yee AaBneHune, BKNKYas NMKOBOE JaBreHune.

3.23 6e3HanopHaa Tpyb6a unu dutudr (non-pressure pipe or fitting): Tpyba unu dutuhr, nogeeprae-
Mble BO3ENCTBMIO BHYTPEHHETO AaBEHUs He Bbilwe 1 Gapa.

D 1 6ap =10°H/M?=0,1 MMa.
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3.24 HanopHas Tpy6a unu dutunr (pressure pipe or fitting): Tpy6a unu dutuHr ¢ knaccudukauuei
HOMUHAaNLHOTO AaBneHus cebilwe 1 6apa.

3.25 nogsemHas TpyoonpoBogHas cuctema (buried pipeline): TpybonpoBoa, nogsepraemblii Aew-
CTBMIO BHELLHETO 1aBreHUs1, NepeaBaeMoro oT rpyHTa, OT Harpy3Kku Ha rPyHT, BKIIOYas AOPOXHOE ABUXKEHUE
U BPeMEHHbIE Harpy3ku, U, BO3MOXHO, 1aBMeHUs1 BOAsIHOTO cronba.

3.26 Hapg3emMHas TpybonpoBoaHas cuctema (non-buried pipeline): Tpy6onpoBoa, noasepraemslii Aei-
CTBUIO 0Tpv|ua-renbuoro2 W MONOXUTENBHOTO 1aBNEHUS], CUI, MPOUCTEKAIOLLMX OT €10 ONOP, YCIIOBUI OKpYKa-
oLeii cpefibl, HAaNPUMEP, CHera Unu BeTpa, U, BO3MOXHO, aBrieHUs1 BOAAHOro ctonba.

3.27 nogBoaHas Tpy6onpooaHaa cuctema (sub-aqueous pipeline): Tpybonposoa, noasepraembiit aeit-
CTBMIO BHELLIHETO ABIIEHUs, BO3HMKAIOLLIETO OT JABNEHUS BOASHOTO cTonba, U Takux BO3AENCTBUIM, KaK NOAbLEMHAs
cuna u nepemeLleHue no rpyHTy, BbI3BaHHOE AENCTBMEM TEYEHUS U BONTHOBOW AEATENbHOCTLIO BOAHON Cpeabl.

3.28 pacuetHas paboyas Temneparypa (design service temperature), °C: MakcumanbHasa Temnepary-
pa, Npu KOTOPOI OXXUAAETCS IKCIyaTaLusi CUCTEMbI.

3.29 aucnepcumsa (variance): Mepa paccesHusi, OCHOBaHHas Ha CpeaHEKBaAPaTUYECKOM OTKIIOHEHUM
OT apuPMeTUYECKON CpeHEN BENUYNHBI.

3.30 ctanpaprTHoe otknoneHue (standard deviation) ¢: MonoxmTenbHbI KBaApaTHbIA KOPEHb AUCNEPCUMN.

3.31 koachcduumenT Bapuauum (coefficient of variation) Y, %: CooTHOLLEHME CTAHAAPTHOrO OTKNOHE-
HUS M MOAYNA cpeaHeapudMETUUYECKOro 3Ha4YEeHUS U BbipaXkaeTcs no hopmyne

y CraHAapTHOE OTKIIOHEHWe COBOKYNHOCTH ®)
= b

CpeaHsis BENUUMHA COBOKYNHOCTH
MpuMeyaHune— B HacToAWeM CTaHaapTe BbIpaXaeTca B NPOLEHTaX.

3.32 npnemneMbii ypoBeHb kayecTBa (acceptable quality level); AQL: YpoBeHb kayecTBa, KOTOPbIN
Ans uenen BbIOOPOYHONW MPOBEPKM ABNAETCA npeaenoM (%) 3HaYeHus yaoBRETBOPUTENLHOIO HECOOTBET-
CTBUSA NPW JaHHOW TEXHONOMMU NPOU3BOACTBA.

3.33 pacyeTHOe AaBneHue Ha pa3pbiB B TeyeHue 6 MuH (projected failure pressure at 6 min) pg, 6ap:
PacueTHoe 3HayeHue AaBneHus, Npu KOTOPOM NPOUCXOAUT pa3pyLueHue TpyObl yepes 6 MuH, onpeaenaemoe
Ha OCHOBE A0NTOBPEMEHHBIX UCTLITAHUI AaBneHnem B cooTeeTcTBun ¢ MCO 7509 n npoaHanusmpoBaHHoe
B cooTBeTcTBUKU ¢ ICO 10928.

3.34 pacueTHoe AaBneHue Ha pa3spbiB B TeyeHue 50 net (projected failure pressure at 50 years), psg,
6ap: Pac4eTHOe 3HaYEHMEe JaBneHuUs, NPU KOTOPOM NPOMCXOAUT paspyLueHue Tpybbl uepes 50 neT, onpeaens-
€MOoe Ha OCHOBE A0MrOBPEMEHHbIX UCMbITaHWI AaBreHUEM B cooTBeTCTBUM ¢ MCO 7509 1 npoaHanu3npoBaH-
Hoe B cooTeeTcTBuU ¢ NCO 10928.

3.35 koadppuumeHT perpeccuu gaerneHus (pressure regression ratio) RR,p3 OTHOLIEHNEe pacyYETHOrO
AaBnNeHusA Ha paspbiB B TeveHne 50 NeT K pac4eTHOMY JaBMNEHUIO HA Pa3spbiB B TeHeHUe 6 MUH, pg, PACCUUTLI-
BaeMoe no copmyne

Rep =222, ©)
Ps
rAe pso — PacvyeTHOE AaBneHune Ha paspbiB B TeueHue 50 ner, bap;

Pe — pacyeTHOe JaBneHune Ha pa3pbiB B Te4eHue 6 MuH, bap.

3.36 HayanbHOe naBneHune Ha paspbIB (initial failure pressure) pg, 6ap: [Jasnexue, npu KOTOPOM NpPo-
ncxoauT paspyLUeHne U KoTopoe onpeaensieTcs B cooteeTcTanm ¢ NCO 8521.

3.37 MMHMManbHOe JaBneHue Ha pa3pbiB B Te4eHue 50 net (minimum failure pressure at 50 years)
Psp, 97,5 % LcL, min, ©ap: [laBnexne Ha paspbl B Te4eHue 50 neT, KOTopoe AOMKHO ObiTb NPeBbILEHO B 97,5 %
U3genuin U KOTopoe onpeaensieTcs no opmyne

P50, 97,5% LcL, min = PNt pN, 97,5% LcL, mins (10)
raoe PN — HOMUHanbHOe gaeneHue, 6ap;
MNt, PN, 97,56% LCL, min — KO3dULMEHT 3anaca NpOYHOCTU Ha pacTsKeHNE.
3.38 MMHUManbLHOe gaBreHue Ha pa3pbiB B TeyeHue 6 muH (minimum failure pressure at 6 min)
Ps, min, 6ap: [laBnexune Ha paspbiB B TedeHne 6 MUH, KOTOPOE JOMKHO ObITh NpeBbiLleHo B 97,5 % usgenui
U KOTOpOe onpeaensietcs no opmyne

2 OTHOCUTENLHO ATMOCHEPHOTO AABMEHNUS.
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Psp, 97,5% LCL, min
P, i = 20 O7.8% LCL, min (1)
Rr.p

e Pso, 97,5% LCL, min — MWHUMarnbHOe AaBneHue Ha pa3pbiB B TeueHue 50 ner,
Rrp — KOIhhULIMEHT perpeccun AaBneHus.

3.39 nonpaBouHbI KOIPDULUMEHT ANA HAYAJILHOIO AABNIEHUA Ha paspbIB (correction factor for
initial failure pressure) C: KoadhduuneHT, ucnonbsyemblit Ans npeodpasoBaHA PacHETHbIX 3HAYEHUIH Pg
B 3HAYEHUA Ha4anbLHOro AaBNEHUA Ha Pas3pbIB Py U onpeaensemoli no opmyne

c=P, (12)
Pe
rae py — HadvanbHoe JaBneHue Ha pa3spbis, 6ap;
Pe — PacyeTHOe AaBneHne Ha paspbls B TeueHue 6 muH, bap.

3.40 MMHUManbHOE HavYanbHoe AaBneHne Ha paspbiB (Minimum initial failure pressure) Po, min: 6ap:
HavanbHoe aaBneHue Ha paspbis, onpeaeneHHoe B coorBeTrcTeun ¢ UCO 8521, kotopoe A0MKHO GbITb npe-
BbILWEHO B 97,5 % u3genuin n KOTopoe onpeaensieTca no opmyne

PO, min = PG, minC, (13)

rae Pe, min — MWUHUManNbHLIA KO3(MUUUEHT HA Pa3pbIB B TEYEHUE 6 MUH;
C — nonpaBo4HbIN KOIDMDULIMEHT.
3.41 MuHnManbHOe pacueTHoe gasnenme (minimum design pressure) Pg ¢, 6ap: PacHeTHoe Havanb-
HOe JaBneHune Ha paspbiB AnsA obecneyeHus Toro, 4Tobbl 97,5 % usgenuit NPEBLICUW BENUYUHY Po, min» ONpe-
aensemoe no opmyne

Po,d = Po, min U‘TM (14
rae Po, min — MWHUManNbHOE HayarnbHoe AaBneHue Ha paspbis, 6ap;
Y — KoappuumeHT Bapnaumm.
3.42 MmHumanbHOe cpegHee OaBrieHUe Ha paspbiB B TeyeHue 50 mer (minimum mean failure
pressure at 50 years) Psg mean, min 6@P: [aBneHue Ha paspbis B Te4eHne 50 NET, KOTOPOE AOMHKHO ObiTb Npe-
BbILLEHO B 50 % usgenuin n KOTopoe onpeaensierca no chopmyne

P50, mean, min = PN *MNt, PN, mean: (15)

rae PN — HoMuHanbHOe paeneHue, 6ap;
Nt PN, mean — KO3(PULIMEHT 3anaca Npo4HOCTH Ha PaCTSHKEHNE.
3.43 mHoxuTenb AQL (AQL multiplier) MPLyg: MHOXUTENL, 3HAYEHWE KOTOPOTO 3@BMCUT OT YKa3aHHOro
AQL (npnemnemMoro ypoBHsi ka4ectsa — CM. 3.32), UCMOnb3yeMblil G KOIAPDULMEHTOM BapuaLmn (Cm. 3.31)3).
lMpumepk!
1 Ecnu AQL = 6,56 %, mo MPLyog; = 1,51.
2 Ecnu AQL = 2,5 %, mo MPL,.s, = 1,96.
MPL,,o; — MoKkasamesiu cmamucmu4ecKuX OUeHOK u3 MeHedxXMeHma Kayecmea

3.44 3anac npovyHOCTU Ha pacTaxeHue (tensile safety factor) n. KoadbduumeHT 3anaca npoyHocTy,
KOTOPbIN NPUMEHAETCA K Npedeny NPOYHOCTM U3genus.

3.45 3anac NPOYHOCTU Ha pacTskeHMe, UMEHL Uit OTHOWEHUE K Psg 97,5 % LCL, min (tensile safety
factor related to psg 97,5 % LcL, min) M¢PN, 97,5%, min: KO3(PdUUMEHT 3anaca NpoYHOCTH, KOTOPbIA NPUMEHSAETCS
K HomuHansHomy aasnexunto (PN) ana obecnevenus toro, 4tobbl 97,5 % uU3genuint Npu yCTaHOBKE B PYHTE
mornu pabotatb npu paGoyem aaenexuu, p,, (cM. 3.17), pasHom PN, 6e3 pa3pylueHus, Kak MUHUMYM, B Te4e-
Hue 50 ner.

MpunmeuyaHnune—[lononHutensHasa nupopmaums — cm. UICO/TO 10465-3.

3 3aBncumocTs MPLyeg 1 AQL ONpenensiior B cooTBeTcTBUM ¢ UCO 2859.0-95. Ha Tepputopun PD geitcTyet
FOCT P UCO 2859-10—2008 «Cratuctuieckne MetoAbl. [Npoueaypel BbIGOPOHHOrO KOHTPONS NO ankTepHaTUBHOMY Mpu-
3Haky. YacTtb 10. BeegeHue B craHgapthl cepumn FOCT P UCO 2859».

7



FOCT P UCO 10467—2013

3.46 orHocuTenbHan konbuesasa aAedopmaumsn (relative ring deflection) yld,,, %: OTHOWeEHUe n3me-
HeHua auamerpa TpyObl y kK ee cpeaHeMy anametpy d, (cm. 3.5):

yid,,, =-2-100, (16)
dm
rae y — U3MEeHeHue auameTpa, M;
d,, — cpeaHuin AuameTp, M.

3.47 pacuyeTHas HavanbHaA OTHOCUTENbHas npeaenbHasa KonbueBaa aedopmauuna (projected
initial relative ultimate ring deflection) y, /d,,, %: CoOTHOLIEHUE MEXAY pacYETHLIM 3HaYeHneM aedopmauum
3a 2 MMH Ha OCHOBE KPUBOWM perpeccun npeaensHon agedopmManimm, Nony4eHHON Npu 4ONFOBPEMEHHBIX UCNbI-
TaHusIX, U AuameTpom TpyObl, onpeaeneHHoe B cootseTcTBumn ¢ UCO 10471 n npoaHanuaMpoBaHHOE B COOT-
setctBuu ¢ MCO 10928.

MpwuMeuyaHun e — Bolpaxaercs B npoUeHTax YMHOXeHUeM Ha 100.

3.48 MMHMMaNbHaA HayanbHas OTHOCUTENbHaA yaernbHaa KonbueBan gedopmauua 40 MOMEHTA
obpasoBaHua TpewmH (minimum initial relative specific ring deflection before bore cracking occurs)
( Y2 bore /9m )min, %: HauanbHas oTHOcuUTENbHaA aedopMaums 3a 2 MUH, KOTOPOI OMKHO COOTBETCTBOBATh
nsgenue 6e3 06pa3oBaHUA TPELMHbI NPU UCNBITAHUU B COOTBETCTBUM ¢ UCO 10466.

MpwuMeyaHne— Bolpaxaerca B NpoUeHTax YMHOXeHUeM Ha 100.

3.49 MuHMManbHan HayanbHas OTHOCUTErNbHAA yAeribHaA Konbuesaa aedopmauua 4o Hapylwe-
HUua cTpyktypbl (minimum initial relative specific ring deflection before structural failure occurs)
( Y2, struct /9m )min, %: HauanbHas oTHocuTenbHasa aedopmManus 3a 2 MUH, KOTOPOWN AOIMHKHO COOTBETCTBOBATL
usaenve 6e3 HapyLLEeHUA CTPYKTYPbl NPU UCNbITaHUM B cooTBeTCcTBUM ¢ UCO 10466.

MpuMeyaHne— Bolpaxaerca B NpoUeHTax yMHoXeHuem Ha 100.

3.50 akcTpanonupyemas nosiroBpeMeHHasa OTHOCUTENbHaA npeaenbHana konbueBas aedopma-
uus (extrapolated long-term relative ultimate ring deflection) y,, wet, x /dm. %: 3HaueHune aecopmaumv B Te-
yeHue x net (cMm. 4.6) Ha OCHOBE KPWBOWM perpeccuu npeaensHon gedopMauum, NonyyeHHOW B pesynerarte

UCMbITAHWI Ha AOMTOBPEMEHHYI0 AedOopMaLumio, ONPeaeneHHol B YCMOBUSAX BNAXHOCTU B COOTBETCTBUM
¢ NCO 10471 n npoaHanu3npoBaHHou B cooTBeTcTBUM ¢ MCO 10928.

MpwnMeyaHne— Bolpaxaerca B NpoUeHTax YMHOxeHWeM Ha 100.

3.51 MuMHMManbHaa OonroBpemMeHHas OTHOCUTeribHas npedesribHasi KonbueBas gedopmauus
(minimum long-term relative ultimate ring deflection) (y“""’e‘-x/dm)min’ %: TpebyeMoe MUHUMAnNbLHOE 3KC-
Tpanonupyemoe 3HayeHue B Te4eHue x net (CM. 4.6) Ha OCHOBE KPUBOMW perpeccun npeaensHon gedopma-
LUK, NONYYEHHON B pesynbrate UCMbITaHUA Ha AONroBpEMEHHYIO AedhopMaLuto, ONpeaerneHHon B YCnoBusax
BMaxxHOCTH B cooTBeTCTBMMU C CO 10471,

MpumedaHune—Brulpaxaerca B npoLeHTax YMHoxeHueM Ha 100.

3.52 akcTpanonupyemMas OoNniroBpeMeHHas OTHOCUTENbHaA KonbLeBasa aedopmauus B arpeccuB-
Holi cpepe (extrapolated long-term relative ring deflection in a corrosive environment) ¥corr, x /d , %: 3Have-
Hue gechopmauun B Te4eHue x net (cMm. 4.6) Ha OCHOBe KpUBOW perpeccumn gedopmarumn, nony4yeHHon B pe-

3ynbTaTte UCMbITaHWN Ha OONTOBPEMEHHYI0 AedhopmaLuio, OnpeaerieHHOW B YCNOBUSIX arPecCMBHON cpeabl
B cooTBeTcTBuM ¢ ACO 10952.

MpunMeyaHNe— Belpaxaerca B NpoLUeHTax YMHoxeHueM Ha 100.

3.53 oTHOCHMTENBbHAA KONbLeBas aeopMauua ans UCNbITaHUA NPOSOIMKUTENBLHOCTLIO Y (relative
ring deflection for a test lasting t hours) Viest, t /dm, %: OTHOCMTENbHAsA KonbLUEBasa Aedopmauus, KOTOPYIO
ucnbiTatenbHble 06pasLbl AOMKHbI BbIAEPXKUBATL B TEYEHUE Y BO BPEMSs UCTIbITAHWIA, onpeaeneHHas B ycro-
BMAX arpeCcCMBHON cpepbl B cOOTBETCTBUM ¢ MCO 10952,

MpunMeyaHne— BelpaxaeTca B NpoLeHTax yMHoxeHueM Ha 100.
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3.54 xoncranTa nedopmauun (deflection constant) K, %: 3nauenune, ucnonb3yemoe Ans pacyera npo-
LUeHTa konbLesoi AedopMaLuu, KOTOPYIO UCNbITaTENbHbLIE 00pasLbl AOIDKHbI BbiAEPXMBATbh B TeYeHue f 4
BO BPEMS UCIbITAHUA, BLINOIIHAEMOro B arpecCMBHON cpefie B cOoTBETCTBUM ¢ MCO 10952,

MpuMeuyaHune—BolpaxaeTcs B npoLeHTax yMHOXeHUeM Ha 100.

3.55 koadpdpuumnenTt perpeccun npepgenbHow aedopmaumm (ultimate deflection regression ratio)
RR’dV: COOTHOLUEHWEe 3KCTpanonuMpyemMoi 40nNroBpeMeHHON OTHOCUTENbHONW NpeaenbHON KonbLeBow aedop-
MaLuu B TedeHne x net (cMm. 4.6), ¥, yet x /drn (cm. 3.50), u pacuyeTHOM Ha4anbHOW NpeaerbHONM KONbLEBON
nedopmauuu, y, /d,, (oM. 3.47), nonyyeHHoe B pe3ynsTaTe UCINbITAHUI HA [AONTOBPEMEHHYIO NPeaernbHYI0
KOMbLIEBYIO AepopMaLMIO, BbIMOMNHAEMbIX B cOOTBETCTBUM ¢ MCO 10471 (no dhopmyne 17) u npoaHanusmpo-
BaHHoe B cooTseTcrBun ¢ UCO 10928:

Yu, wet, x /dm
R, === 7 17
R, dv Va)d an
A€ Yy wet x /drn — 3KCTpanonupyemas JonroBpeMEHHan OTHOCUTENLHAA NpeaenbHan KonbLEBas aAedopMauus;
¥2/d,, — PAacueTHas HauamnbHas OTHOCUTENbHAsA NpeAenbHan Kombuesasn Aedopmauus;
dy, — cpeanuii gnameTp TpyObl, M.
3.56 yrnosoe otknoHeHue (angular deflection) §, rpagycsi: Yron mexay 0cAMu AByX UAYLUMX NOAPSAA
Tpy6 (pucyHok 1).
3.57 pacxoxaeHue ctbika (draw) D, mm: MpoaonLHOe cMmeLLeHne coeMHeHUs (PUCYHOK 1).
3.58 o6wee pacxoxpeHue ctbika (total draw) T, mm: Cymma 3a30poB, D, u 4ONONHUTENLHOO Npo-
OONBHOro cmeweHns, J (pucyHok 1).
3.59 oceBoe cmeuenmne (misalignment) M, Mm: PaccrosiHue mexxay OCEBbIMU MUHUSMU NOCNEAOBa-
TErNbHO YCTAHOBMEHHbIX TPYO (PUCYHOK 1).
3.60 noasumxkHoe coeauHeHue (flexible joint): CoeguHenune, koTopoe AOMyCKaeT OTHOCUTENILHOE CMe-
LLEHWEe COeaUHsIEMbIX TPYO.

MpumeyaHue—ToaBMKHbIE COELUHEHUS], UMEIOLLIME YCTONYMBOCTD K OCEBOMY HarpyXeHuto, Knaccuuumpy-
tOTCS1 KaK HecyLLue KOHLEBYIO Harpyaky.

Mpumepbl TUNa coeanHeHui:

a) pacTpyOHble COEAUHEHUsI C 3MTAaCTOMEPHbIM YNIOTHUTENbLHLIM ANEMEHTOM (BKNIOYAs ABOMHbIE pac-
TpyGbi);

b) danbuesblie coeguHeHns Tpyb pactpybamm ¢ anNacTOMEPHbIM YNAOTHUTENbHBIM 35IEMEHTOM (BKMIO-
Yyas 4BOWHbIE pacTpybbl);

C) coeanHeHna ¢ MexaHn4eCKuMUn 3aXKumamu, HanpuMep, GonToBbIE coeaunHeHuns, Bknovasa KOMMOHEH-
Tbl, U3rOTOBIEHHbIE U3 MATepPUarnoB, OTIIMYHbIX OT CTEKIONMAacTHKa.
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D — pacxoxaeHue cTbika; J — NpofAoribHOe CMeLeHWe, BO3HUKaloLwee U3-3a YrnoBoro OTKNOHEHUA COEAUHEHUS;
3 — yImoBoe OTKIIOHEHUe coenHeHus; T — obLyee pacxoxaeHne cTbika; M — oceBoe cMelleHue.

PucyHok 1 — CMeLLeHNs coeauHerns

3.61 xectkoe coeguHeHue (rigid joint): CoeguHeHue, KOTOpPOE He AOMYCKAET OTHOCUTENBLHOIO CMeLLe-
HUA COeAUHAEMbIX ANEeMEHTOB.

MpwnmMeyaHune—>XXecTkne COGANHEHNS, HE UMEIOLLe YCTONYUBOCTU K OCEBOMY HarpyxeHuto, knaccudpuuympy-
IOTCA KaK He HecyLLe KOHLEBYIO Harpy3ky.

MpuMepbl TUNa coegMHeHUN:

a) coeuHeHUs ¢ oTOOPTOBKON KPOMOK, BKNIOYAA YTONNEHHbIE N cBoBoAHbIE dnaHLpl;

b) NnaMUHUPOBaHHbIE UNK 3aLEMEHTUPOBaHHbIE COSAUHEHUS.

3.62 pa3pbiB (break): Takoe cocTosHuE, KOTAa OOLEKT UCNLITAHUA HE MOXET DOnbLe HECTU Harpys3Ky,
Ha KOTOPYIO OH Obin pacynTaH.

3.63 ko3hpbuumeHT 06WEro 3anaca NPOYHOCTH Ha pacTshkeHue (combined tensile safety factor) ny,
KoachdmumeHT 3anaca npo4HOCTU AN KOMOUHUPOBAHHOW KONbLEBON PACTArMBAIOLLIE HArpy3ku, BO3HUKAIO-
el U3-3a BHYTPEHHEro AaBneHns n usruba.

10



FOCT P UCO 10467—2013
4 O6wme NonNnoxXeHns

4.1 Knaccudmkauumsa

4.1.1 Kareropumu

TpyObl U (PUTUHIM KNACCUPUUMPYIOT NO HOMMHANbHOMY auametrpy (no DN, cm. 3.1), HOMMHANLHOMY
aasnenuio (no PN, cm. 3.11) n Tuny coeguHeHus.

Kpome atoro, npu knaccudukauum Tpyd Heo6x0auMO yka3sbiBaTb HOMUHANMBHYIO XecTkocTb (SN) (cm. 3.3).

4.1.2 HoMuMHanbHbIN AnaMeTp

HomuHanbHbin guametp DN Tpy6 u coutuHros B auanasone ot DN 50 go DN 4000 gormkeH oTBevatb
TpeboBaHMsAM COOTBETCTBYIOLLMX Tabnuy B pasaene 5 Hactoswero ctaHgaprta. Mpu Hanuuunm BHYTPEHHero
NOKPLITUS M3 TEPMONIIACTUYHOIO Marepuana BHYTPEHHUI AuaMeTp U3enua A0MKEeH yKa3biBaTbCA U3rOTOBK-
Tenem. [lonyck no AMameTpy AOMKEH COOTBETCTBOBATL yka3aHMAM pasaena 5.

4.1.3 HomuHanbHaa XecTKoCTb

HomuHanbHas xectkocTb SN f0mKHA COOTBETCTBOBATL 3HAYEHUIO, yKazaHHOMY B Tabnuue 1 (CM. npu-
Mevanua 1, 2, 3 k tabnuue 1).

Tab6nunya 1— HomuHanbHas xecTtkocTs SN

HomuHanbHasa XecTKoCTb

Pag S1 Papg S2
630 500
1250 1000
2500 2000
5000 4000
10000 8000

MpuMmeyvaHuns

1 Pap S1 asnsetca npegnoyTUTenbHeIM psagoM ansa Tpy6 ua GRP-UP, pag S2 aBnaeTtca anstepHaTUBHbLIM.

2 3Ha4eHNs HOMUHaMbHOW XEeCTKOCTM COOTBETCTBYIOT 3HAYEHUAM, YKa3aHHbLIM B pasgene 5 no MUHUManNbHOM
HavanbHON yaenbHOR KOMbLEBOR XeCTKOCTH B H/m2.

3 Tpybbl ¢ HOMWUHaMbHON xecTkocTblo MeHee SN 1000 He npeaHasHa4YeHbl ANSA YKNAAKW HENOCPEACTBEHHO
B rpyHTe.

B cnyuasix, korga cneumanbHble 3agaun TpedyioT ncnonb3oBaHusi Tpy6 CO 3HAYEHUSIMU HOMUHANBHON
»ecTtkocTu SN Bblle 3Ha4YeHUI, YKasaHHbIX B Tabnuue 1, Tpyba aomkHa Mapkuposatbesi B Buae SNX, rae X
SIBNAETCA HOMUHANbHOMN XECTKOCTLIO TPYObl.

4.1.4 HomunHanbHOe OaBneHue

HomuHanbHoe paenexHne PN OMmMKHO COOTBETCTBOBATL 3HAYEHMIO, yKazaHHOMY B Tabnuue 2.

B cnyyasx, koraa no 4OroBOPEHHOCTU MeXay U3roTOBUTENEM U NOTpeduTenem sHadeHne gaBrneHus oT-
nMYyaeTcs OT HOMUHANbHbIX 3HAYEHWI AaBNEHUS, NPUBEAEHHbIX B Tabnuue 2, MapkupoBKa AaBreHUst AOIKHa
6bITb B Buae PNX, rae X ABNsAeTCA 3HaYeHUEM.

Tabnwuya 2 — HoMmuHansHoe gaenexune PN

HomuHaneHoe aaBneHue
1
(2,5)

1
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OkoHYyaHue mabnuupi 2

HomMunHaneHoe AaBneHune

(12)
(15)

16
(18)
(20)

25

30

MpuMevyaHunsa
1 3HadeHus, yKkasaHHble B CkoOKax, He ABNAIOTCSA NPEANOYTUTENBHBIMU 3HAYEHUAMU HOMUHAMBHOIO AaBIIEHUS.
2 Tpy6bl ¢ mapkupoBkoi PN 1 aBnstoTca 6e3HanopHbIMU (CaMOTe4YHLIMK) TpySamu.

4.2 MaTtepuanbl

4.2.1 OOwume nonoxeHua

KoHcTpykuust TpyObl unu outuHra gosmkHa BKMYaTe pybrneHoe u/unu HenpepbiBHOE CTEKMTOBOMOKHO,
HUTWU MU POBUHIU, MATbl MM TKAHK, A TAKXKE NONUIMUPHYIO CMOSY C HAMONMHUTENAMU N 6e3 HanoNHUTENEeN
u, ecnm Heobxoaumo, Ao0aBkKu AN NPUAAHUA CMone 0CobbIX CBOMCTB. Tpyba nnu UTUHT MOTYT TaKXKe BKITHO-
YyaTb 3anosIHUTENN U, NPU HEOOXOAUMOCTU, BHYTPEHHEE NOKPbITUE U3 TEPMONNAcTUKa.

4.2.2 ApmupoBaHue

CTeKNoBOMOKHO, UCMONb3yeMoe AN apMUPOBaHMS, AOMMKHO ObiTb OAHOMO U3 CNeaylLmMX TUNOB:

a) Tun E, coaepxawymii b0 OKCUAbI KPEMHUS, aniOMUHMA 1 KanbLmsa (antoMOKanbLUACUNIMKATHOE CTe-
KIMOBOMOKHO), NMB0 KPEMHUI, antoMuHuiA 1 6op (aniomobopoCMMKaTHOE CTEKIMOBOMOKHO);

b) Tun C, cogep>xawmii okcmabl KPEMHUS, HATPUSA, Kanus, kanbuua u 6opa (LWenovYHoKanbLUMeBOE CTEKMO-
BOJIOKHO), KOTOPbIN NpeagHa3HavaeTcs Ans 3agad, Tpebyowmx NoBbILLEHHOW XUMUYECKON CTOWKOCTH.

B ntoboM 13 3TUX TUMOB CTEKIOBOSIOKHA NPUCYTCTBYET HEDOMbLUOE KONUMYECTBO OKCUAOB APYrMX METansoB.

MpumedaHune— OnucaHma cTeknoBonokHa Tuna C u Tuna E cormacytotcs v OMOMHAKT onucaHus, npuee-
AeHHble B MCO 2078.

ApmupyloLime maTtepuanbl JOIkHbI ObITb BbINOMHEHbI M3 CTEKNOBONOKHA TUNa E unu tuna C u fomkHbI
UMETb NMOBEPXHOCTHYK 06paboTky Ansa obecneveHuss COBMECTUMOCTM C UCNOMb3yeMONn CMOMON. OHKU MOTYyT
MCNonb30BaTbCA B MO0 hopme, HanpuMep, Kak HenpepbIBHbIE UMW PYONeHble BOMOKHA, HUTU U POBUHTH,
Matbl UK TKaHu. OBNULIOBOYHBLIE MaTbl UMW CETKN U3 CUHTETUYECKUX (OpraHNYecknx) BONOKOH MOTYT UCMOSb-
30BaTbCA HA MOBEPXHOCTU KOMMOHEHTOB.

4.2.3 Cmona

Cmona, ucnone3dyemas B CTPYKTYPHOM crioe (CMm. 4.3.2), AOMKHA UMETb TEMMOCTOMKOCTb HE HUXe
70 °C npu ucnbiTaHMM B COOTBETCTBUM C MeTogom A NCO 75-2. [lencTtBue Cunbl NPUMOXEHO NONepeK Ha-
npaBneHnsa CTEKNOBOSOKHA.

4.2.4 3anonHuUTenu U HaNoONHUTENMU

Pa3smep 4actuy 3anonHuTEnen U HanonHUTENen He AOMKEH npeBbilwaTtb 1/5 06LWen TONWUHbI CTEHKM
TPpyObl UnNu putuHra NMbo 2,5 MM B 3aBUCUMOCTU OT TOTO, Kakas TOMLWMHA MEHbLUE.

4.2.5 BHyTpeHHee NOKpbITUE U3 TepMonracTa

Mpu ncnonb3oBaHWM BHYTPEHHETO MOKPLITUS U3 TEPMONacTa HeobxoanMo 06ecnevnTb COBMECTUMOCTb
CBA3YIOLLIEro Marepuana co BCEMM ApYrMMU MaTepuanamMu, MCnosib30BaHHbIMU B KOHCTPYKLWUKM TPYObI.

4.2.6 dnacTtomepbl

SnactomepHbliin(e) marepuan(bl) YNIOTHEHWUS AOSHKEH(HbI)) COOTBETCTBOBATb MNPUMEHUMON 4YacTu
EH 681 unu, npu HanMuMu, aHaNOrMYHOrO HaALMOHANbLHOIO CTaHaapTa, NPUeMNEMOro Kak aAna notpeburens,
Tak 1 Ang nocrasLUMKa.

4.2.7 MeTtannuyeckue KOMNOHEHTbI

MeTtannuyeckue KOMMOHEHTbI MOTYT UCNOMb30BaTLCA B CUCTEME.

12
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4.3 KOHCTpPYKUMUA CTEHKU TPYObl

4.3.1 BHYTpeHHuUn cnon

BHyTpeHHUIn cnoi gomkeH ObiTb BbIMONHEH OAHUM U3 CNEeayoLmMX CnocoboB:

a) Cron TepMOpeakTUBHON CMOIbI C 3aMOSIHUTENEM U HANOMHUTENEM UK 6e3 3anoNHUTENen U HanonHK-
Tenei u ¢ apMUpoBaHueM unu 6e3 apMmMpoBaHuS;

b) nokpbiTne U3 Tepmonnacra.

Cmona, ucnons3yemas B JaHHOM BHYTPEHHEM CMNoe, MOXET He COOTBETCTBOBaThL TpebOBaHUAM N0 TEM-
neparype npornta, npuBeAeHHbIM B 4.2.3.

4.3.2 CTPYKTYpPHbIN CNION

CTPYKTYPHBIWA CNOW AOMMKEH BKIOYaTb B apMUPYIOLLMIA Marepuan U3 CTeKSTI0BOIOKHA U TEPMOpeaKTUB-
HYI0 CMOITy C 3anOfHUTENEeM UNu HanonHuTenem unu 6e3 3anonHUTenen UM HanomnHUTENeN.

4.3.3 HapyxHbIi cnow

CTpyKTypa HapyXHOro crnos Tpy0bl JOMKHA YYMTbIBATb YCMOBUSA OKPY>KaloLLen cpeabl npu 3KCnny-
atauun TpyObl. BTOT CNOM AOIMKEH COCTOSATb M3 TEPMOPEAKTUBHOW CMOnNbl ¢/6e3 3anonHutensamMu(en)
n HanonHutenamu(en) n ¢/6e3 apMnpoBaHUEM(s1) CTEKNAHHbIMU(X) UNN CUHTETUYECKUMU(X) BONOKOH.

MpuMeyaH N e— CrneynarnbHblil cOCTaB TpyG MOXeT NoTpeGoBaThCs AN YCINOBUM, Koraa TpyGa nogeepraetcs
BO3[eNCTBUIO 3KCTPEeMarbHbIX KITUMaTUYEeCKUX YCIOBUIA, YCINOBUIA OKpYxXatoLlei cpeibl UK rpyHTOBLIX YCITOBMIA, Hanpu-
Mep, B criyyasix, korga HeoBxogMMo NpeaycMoTPeTb UCMONL30BaHWe NUIMEHTOB UM UHIUGUTOPOB AN 3KCTPEMarbHbIX
KIMMaTUYeCKUX YCIOBUIA UM 06ecneynTb OrHeynopHble CBOMCTBA.

CwmMona, ucnone3yemas B JaHHOM BHELUHEM CIl0e, MOXET HE COOTBETCTBOBATb TPEOOBAHUAM MO TeMMe-
patype nporuba, npuBeaeHHbIM B 4.2.3.

4.4 BHewHu BUA

BHYTPEHHUE U HAPYXXHbIE MOBEPXHOCTU HE AOIDKHbI COAEPXaTb HEOAHOPOAHOCTEN, YXyALUAOLMX Cro-
COGHOCTb U34ENUI COOTBETCTBOBATL TPeOOBaHUAM HACTOSALLEMO CTaHaapTa.

4.5 VcxogHble yCcnoBuA Ons UCNbITaHUA

4.5.1 Temnepartypa

MexaHuyeckue, pu3nyeckme u XMMmyeckue CBOMCTBA, YKa3aHHbIE B HACTOALLEM MEXAYHapPOAHOM CTaH-
Japrte, ecnv He yKkasaHo UHoe, A0SMKHbl onpeaenatbea npu (23 +5) °C. [ina noBcegHEBHbIX UCMbITAHUIA KOH-
TpONs kayecrTBa BCe U3MEPEHUs AOMMKHbLI MPOBOAMTCS NMpu npeobragaroLein Temnepartype unm no tpebosa-
HWUIO M3rOTOBUTENS NPU TEMNEpaType, YCTaHOBEHHOW B aHHOM pasaene.

Mpu paboyen Temnepatype cbiwe 35 °C TUNOBbIE UCMLITAHUA AOSMKHLI MPOBOAUTLCA, KaK MUHUMYM,
npu pacyeTHoi pabouer Temneparype (cm. 3.28) B uenax onpeaeneHunst koapduUMeEHTOB NepecyeTa 4Na BCexX
[ONTOBPEMEHHbBIX CBOWCTB, UMEIOLLMX OTHOLLIEHWE K KOHCTPYKLUMKU TPYO 1 (OUTUHIOB.

4.5.2 CBolicTBa BOAbI ANA UCNbITAaHUA

Bogaa, ucnonb3yemas Ansi UCMNbITAHWIA, YNOMSAHYTbIX B HACTOSALLEM CTaHAapTe, AOMKHa OblTb BOAOMNPO-
BOAHOW C BOAOPOAHbLIM nokasatenem pH 7 + 2.

4.5.3 YcnoBua HarpyxeHus

MexaHuueckue, pusnyeckmne u XMmmu4eckue CBOKMCTBA, YKasaHHbIE B HACTOSILLIEM CTaHAapTe, AOMKHbI onpeae-
NATLCA C MOMOLLIBIO KOMbLEBLIX U/ NPOAONbHBIX YCNOBUI HAarpyXeHUs B 3aBUCUMOCTU OT KOHKPETHOIO Cry4asi.

4.5.4 YcTtaHoBneHue TpebyeMoro pexuma

Bo wu3bexaHue pasHOrmacuii Mexay W3rotoButeneMm u notpebutenem Cneayer  XpaHuTtb
ucnolTatenbHblii(e) obpaseu(ubl) HA OTKPLITOM BO3AyXe NpU TeMMepaType UCMbITaHUA, yKasaHHoW B 4.5.1,
KaK MUHUMYM, 24 4 nepes UcnbiTaHUEM.

4.5.5 OnpegeneHue pasmepoB

Bo u3bexxaHue pasHornacuin cneayet onpeaenstb pasmepbl usgenuin u3 GRP npu Temnepartype, yka-
3aHHON B 4.5.1. Bce namepeHuns BbINOMHAKT B cooTBeTCTBUM C NCO 3126 unn ¢ NOMOLLbLIO NoBOro Apyroro
MEeTOAa C AOCTaTOYHOW TOYHOCTLIO ANs ONPeAeneHnsa COOTBETCTBUSA UM HECOOTBETCTBUSA MPUMEHUMbIM MNpe-
JernbHbIM 3Ha4YeHusiM. Bce onepaTuBHbIe 3amepbl BbIMOMHAIOT NMPU TEMNEpaType OKpyXXatollel cpeabl unu,
no NPeanoYTEeHUIO U3rOTOBUTENS, NPU TeMNepaType, ykaszaHHow B 4.5.1.

4.6 BpeMeHHON MHTepBan x ansa onpeaesrieHUA AONrOBPeMEHHbIX CBOUCTB

MMoACTPOYHbIN 3HAK X, HANpPUMEpP B Sy et (CM. 3.8), 0603HauaeT Bpems, AN KOTOPOro HeobxoaumMo
onpeaensTb AONTOBPEMEHHbIE CBONCTBA. [lONroBpeMeHHble CBOWCTBA AOMKHbI ONPeaensATbCA Ha A0Nro-
BEYHOCTL 50 net (438000 v).
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4.7 CoeauHeHusn

4.7.1 OOuwmne nonoxeHus

Mo 3anpocy U3roToBUTENb 3aABNAET ANMHY U MaKCUMaribHbI BHELUHUA AWaMeTp coBpaHHOro coeauHe-
HUS.

4.7.2 Tunbl coeanHeHun

CoeaunHenune knaccuduumpyiot nubo kak nogsuxHoe (cM. 3.60), nubo kak xectkoe (cMm. 3.61), u B nio-
BGoM crnyyae M3roToBUTENb AOIMKEH 3aSBUTb €ro CNOCOGHOCTb UMM HECNOCOOHOCTL BbiEPXMBATL KOHUEBbIE
Harpysku.

4.7.3 NMoaABMXHOCTbL COeANHEHUN

4.7.3.1 OonycTtumoe yrroBO€e OTKIOHEHWE

N3roToBuTENb AOMKEH 3aABNATH AONYCTUMOE PacYETHOE YrroBoe OTKNOHeHue (cM. 3.56) kaaoro co-
€QUHEHMUS.

MoaBwkHbBIE, T. €. HE 3anMPaLLMECs COEAUHEHUS, OIDKHbI UMETb MAKCUMAasnbHOE AONYCTUMOE YITIOBOE
OTKITOHEHWE HE MEHEE NPUMEHMMOrO 3HAYEHUS, YKa3aHHOro ganee:

- 3° ana Tpy6 n/unm PUTUHrOB HOMMHAIBHLIM AnameTpoM He 6onee DN 500;

- 2° ana Tpy6 n/unu puTUHroB HOMMHaNbHLIM anameTpoM 6onee DN 500, HO He 6onee DN 900;

- 1° ana Tpy6 n/unm PuUTUHIrOB HOMUHaNbHLIM AnameTpom 6onee DN 900, HO He 6onee DN 1800;

- 0,5° gna Tpy6 u/unu puTuHroB HoMUHanNbHbIM gnameTpom 6onee DN 1800.

Ona 3anuparowmxca CoOeaMHEHUN U3roTOBUTENb AO0SPKEH yKa3aTb MakCcumanbHoe AOMYyCTUMOE YIToBOe
OTKMOHEHMWe.

Mo cornacoBaHuIo 3roTOBUTENSA C NOTpebuTenem NoABWKHbIE COEAUHEHUSA, NPEAHA3HAYEHHBIE AN UC-
nonb30BaHMSA NpU AasneHuun cebiwe 16 Hap, MoryT uMeTb 6onee HU3Kkue 3Ha4YeHUs AONyCTUMOTO YITIOBOIO
OTKITOHEHUS MO CPABHEHUIO C YKa3aHHbIMU B HACTOALLEM NOANYHKTE.

4.7.3.2 Jonyctumoe pacxoxgeHue CTbika

M3rotoButens JOIDKEH yKa3aTb MaKCUManbHOe AONYCTUMOE pacHETHOE pacxoxaeHue croika (cm. 3.57)
KaXKgoro COeauHEHUs.

Ona noABWXHLIX COEAMHEHUN MakCUManbHOe AONYCTUMOE pacxoXaeHwue CTbika, KOTOpOoe BKIIIoYaeT
B ce0A oxatue 3a cyeTt koachduumenta MNMyaccoHa n BnuAHWE Temnepatypbl, A0MKHO ObiTb He MeHee 0,3 %
ONWHBI YKaaKM camoin AnUHHONM TpyObl, npeanonaraeMoi A UCMONb30BaHUA B CIly4ae HanopHbIX Tpyo
n 0,2 % B cnyyae 6e3HanopHbIX Tpyb. [ins 3anupaioLmMXc COeAUHEHUII U3TOTOBUTESNb AOSDKEH yKa3aTb Mak-
cUManbHoe JOMyCTUMOE PacxoKaeHue CTbika.

4.7.4 KonbueBoe ynsioTHEHUe

Konbuesoe ynnoTHEHWE He AOIMKHO OKa3biBaTb kKakoe-nubo oTpuuarenbHoe BO34eNCTBUE HA CBOMCTBA
3NIEMEHTOB, C KOTOPbIMM OHO MCMNOSL3YETCA, U HE AOIMKHO NPUBOAUTL K HEBLIMOMHEHMUIO UCNbLITLIBAEMbIM Y3-
NIOM 3KCNnyaTauMoOHHbIX TPebOBaHUI, yka3aHHbIX B pasaene 7.

4.7.5 Knewwue marepuanbi

Knetoume marepmansl, eCriv oHu TpebyloTcs Ana CoeaMHEHUS], JOFDKHBI COOTBETCTBOBATL YKA3aHUAM U3rOTO-
BUTENA coeanHenus. M3rotoButenb coeanHeHus AorpkeH obecneunTb, YToObl knelowpye Matepuarnsl He OKasbiBanu
Kakoro-nubo OTpULIaTENLHOIO BO3AEWCTBUSI HA SNEMEHTBI, C KOTOPbIMU OHU UCMONbL3YIOTCS, U HE NPUBOAUITUN K He-
BbIMOSTHEHUIO UCTILITLIBAEMbIM COeAMHEHUEM TpeOGoBaHMIA N0 pabouMM XapakTepucTukam, ykasaHHbIM B pasgene 7.

5 Tpy6blI

5.1 NeoMeTpuyeckue xapaKrepucTUKu

5.1.1 Ouametp
5.1.1.1 Paa anamerpoB

MpumeyaHu e—BaxHo, YTo Npu cTaHaapTUsaLum AnameTpoB Tpy6 13 GRP TpyaHOCTM BO3HUKAKOT U3-3a pas-
HOPOAHOCTU METOAOB, MCMONMbL3yEMbIX NMPU UX MPOU3BOACTBE (HaNpumep, HaMOTKa BOJIOKOH, LeHTpoGexHoe nuTbe
WNK KOHTaKTHoe popMoBaHue). B 0CHOBHOM TpyOhbl U3 CTEKIONacTUka KOHTPONUPYIOTCA N0 BHYTPEHHEMY NGO Mo BHeLw-
HeMmy AuaMeTpy.

Ecnu He 0roBopeHo MHOE Mexay usrotoputenem u notpedutenem, Tpybol us GRP aomiHbl 0603HaYaTh-
€Sl N0 HOMUHANbLHOMY AUAMETPY B COOTBETCTBUU C OJIHUM U3 CReaylowmx AByX psifiOB:

- pag A — BHYTPEHHUI AMaMETP, Kak paBHbI HOMUHANBLHOMY AUAMETPY, MM;

- pag B — BHewWwHUI AuameTp, MMm.
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5.1.1.2 HoMuHanbHbI guameTp
Ecnu mexay narorosutenem u notpeburenem He OrOBOPEHO MHOE, HOMUHASBbHBIN AnameTp DN gomxeH
BbIOUPATLCA U3 3HAYEHUI, MPUBEAEHHbIX B Tabnuue 3.

Tabnunuya 3 — HomuHankeHbl guametp DN

FOCT P UCO 10467—2013

HoMuHanbHbIN grameTp
50 600 (1650) (2900)
75 700 (1700) 3000
100 (750) 1800 (3100)
125 800 (1900) 3200
150 900 2000 (3300)
200 1000 (2100) 3400
250 (1100) 2200 (3500)
300 1200 (2300) 3600
350 (1300) 2400 (3700)
(375) (1350) (2500) 3800
400 1400 2600 (3900)
450 (1500) (2700) 4000
500 1600 2800
M punMedvyaHNe — Uucna B ckobkax He aBnsAlOTCA npeanoYTUTeNbHLIMU 3HAYEHUAMN.

5.1.1.3 OnpegeneHHbie AnameTpbl

5.1.1.3.1 Obwue nonoxeHus

Tpy6bl nocTaBnsaloT B COOTBETCTBUM € 5.1.1.3.2 (pag A), 5.1.1.3.3 (psa B) unu B 3aBUCUMOCTU OT A0rO-
BOPEHHOCTU MeXay U3roTOBUTENEM U NoTpebutenem — no Apyromy psiay AMaMeTpoB.

TpyObl ¢ ApyriMMKU AMaMeTpaMu MOTYT NMOCTaBAATLCS NO JAOrOBOPEHHOCTU MEXAY U3rOTOBUTENEM U NO-

Tpebutenem.

5.1.1.3.2 Paa A (onpeaeneHHbii BHYTPEHHUW AUaMeTp)
BHyTpeHHuin AuameTp AOMKEH COOTBETCTBOBATbL HOMUHANBHOMY AUAMETPY, YKa3aHHOMY B Tabnuue 4.

Tabnuya 4 —Pag A OnpeaeneHHble BHyTpeHHWE AUaMeTpbl TPYObl U AoMycku

B munnumetpax

Cronben 1 Cronbey 2 Cron6ey, 3 Crton6ey 4
HomuHanbHbIN gnametp MpeAen 3asBreHHLIX BHYTPEHHUX AMaMeTPOB Tpy6 JlonycTumoe OTKMOHEeHWe OT 3asBNeHHOro
DN MUH. MaKG. BHYTPEeHHEero anameTpa
100 97 103 1,5
110 107 113 1,6
125 122 128 1,5
150 147 153 1,5
200 196 204 1,5
225 221 229 1,5
250 246 255 1,5
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OkoHyaHue mabnuupl 4

Cron6eu 1 CronGel 2 Cronbey, 3 Cronbey 4
HoMMHanbHBIN AnaMeTp Mpeaen 3aABneHHbIX BHYTPEHHUX AaMeTpoB TpyG [lornycTiMOoe OTKNOHEHWE OT 3asiBNEHHOM™
DN MUH. MaKG. BHYTPEHHero gnameTtpa
300 296 306 1,8
350 346 357 2,1
400 396 408 2,4
450 446 459 2,7
500 496 510 3,0
600 595 612 3,6
700 695 714 472
800 795 816 42
900 895 918 42
1000 995 1020 50
1200 1195 1220 5,0
1400 1395 1420 50
1600 1595 1620 5,0
1800 1795 1820 5,0
2000 1995 2020 50
2200 2195 2220 50
2400 2395 2420 6,0
2600 2595 2620 6,0
2800 2795 2820 6,0
3000 2995 3020 6,0
3200 3195 3220 6,0
3400 3395 3420 6,0
3600 3595 3620 6,0
3800 3795 3820 7,0
4000 3995 4020 7,0

MpuMmeyvaHunsa

1 Ecnu n3 Tabnuupl 3 BelbpaH pasmep, He ABMSAOWWIACA NpesnovTUTENbHLIM, AanasoH AUaMeTPOB U 40-
MYCTUMBIX OTKITOHEHWUIN JOMKEH UHTEPMNONMPOBATLCA MEXAY NPefNoYTUTENBHBIMU pasMepamMi HeNoCPeaCTBEHHO
Haj W NoA HenpeanoYTUTENLHEIM pasMepoMm.

2 B crnyvae noctaBku UarotoBuTenem Tpyb ¢ onpeaensemMelM MU3MeHEHUEM B JUAMETPE C OLHOIo KoHLa
40 APYyroro U3roToBuTeslb MOXET 3adaBMATE ANaMeTPbl B KaX4O0M KOHLUe N UMEHHO K 8TUM 3aABNEeHHbIM 3Ha4eHUAM
OynyT NpUMeHeHbl 4onycKu, NpuBeseHHble B cTonbue 4.

5.1.1.3.3 Pag B (onpeaeneHHblit BHELLHWIA AMaMETP)

BHewwHuii anameTp B MUNNUMETPax JOMMKEH COOTBETCTBOBATL HOMUHANBHOMY AWAMETPY, YKa3aHHOMY
B Tabnuuyax 5—7.

PasmMepbl Tpy6 ¢ HOMUHaNbLHBLIMK AnaMeTpamu Mmexxagy DN 300 u DN 4000, ncnonb3yembix ¢ pUTUHraMu
U3 CcTeknonnacTuka, CoOOTBETCTBYIOLLMMM pasaeny 6 HacTOALero craHaapta, A0MKHbI COOTBETCTBOBATb pas-
Mepam, NnpuBeaeHHbIM Ans psaga B1.
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Pasmepbl Tpy6 ¢ HOMUHaNLHLIMK AnameTpamu mexay DN 100 n DN 600, ucnonssyembix nubo ¢ uTuH-
ramu U3 CTeknonnacTuka, COOTBETCTBYIOLUMMU pasaeny 6, nubo ¢ hUTUHramm U3 KOBKOTO XKenesa, COOTBETCTBY-
owmmn MCO 2531, gomkHbl COOTBETCTBOBATHL pa3Mepam, NpUBeAeHHbIM AN psaa B2.

MpumMeyaHwne—Tlpu ykazaHum NpUMeHeHUsT PUTUHIOB U3 KOBKOTO Xenesa ¢ Tpyb6amu ns GRP Heobxoanmo
nosaboTuTbea 06 obecneveHnn X COBMECTUMOCTH Mo pa3Mepam ¢ Tpyboi na GRP.

Pasmepbl Tpy6 ¢ HOMUHanbHbIMKM AnameTrpamu mexay DN 100 u DN 600, ucnoneayemsix nuéo ¢ du-
TuHramm u3 GRP, cooTBeTCTBYIOLMMM pasgeny 6, nubo ¢ puTuHramMmm U3 NONMUBUHMIXNIOPUAA, COOTBETCTBY-
owmmu UCO 161-1 n gonyckamn B coorsetctBun ¢ MCO 11922-1, nomkHbl COOTBETCTBOBATL pasmepam,
npuBeaeHHbIM AnsA psaa B3.

Pasmepbl Tpy6 ¢ HOMUHanNBHbIMU gnameTpamu mexay DN 100 u DN 300, ncnonb3yembix nubo ¢ du-
TuHramm u3 GRP, cooTseTcTByOMMKU pasgeny 6, nubo co cranbHbiMW (PUTUHFAMMU, COOTBETCTBYIOLLMMMU
NCO 4200, 4omKHBbI COOTBETCTBOBATL pa3mepam, NpuBeaeHHbIM Ang paga B4.

Pa3smepbl Tpy® ¢ HOMUHanNbHeIMKU gnameTpamu mexay DN 50 u DN 800, ucnonb3yemeix nuéo ¢ cu-
TuHramm u3z GRP, cooTBeTCTBYIOWMMK pa3geny 6, nubo ¢ meTannuyeckumm Tpy6ammn, COOTBETCTBYHOLLMMMU
cTaHgapTam, He NPeayCMOTPeHHbIM psgom B2 unu psgom B4, fomkHbl COOTBETCTBOBATL pasMepam, npuBe-
AeHHbIM ana paga BS.

Pa3mepbl Tpyb ¢ HOMUHAaNbHbIMKU AuameTpamu mexay DN 200 u DN 2400, ncnonb3yemMbix nmbo ¢ uTuH-
ramu u3 GRP, cooTBeTcTBytOLMMU pa3aeny 6, inbo ¢ Tpybamu nz GRP, COOTBETCTBYIOLUMM SITOHCKOMY cTaHAap-
Ty JIS A 5350, fOmKHBEI COOTBETCTBOBAThL pasMepam, NpUBEAEHHbIM ANnA psaa B6.

5.1.1.3.4 MuHMManbHbIe BHYTPEHHWE ANaMETPbI AN TpyO ¢ BHYTPEHHUM NOKPLITUEM M3 TepMonnacra

BHYTpeHHUI auameTp NOKPLITUS U3 TEepMOMNnacTa JormkeH ObiTb HE MeHee 96,5 % HOMMHanbHoro aua-
meTpa TpyObl.

5.1.1.4 Oonycku

MpumeyaHue—Tpu HeoBxoaMMOCTH obecneveHns B3aMMO3aMEHSEMOCTU AOMNOMHUTENBHYIO UHOPMaLMIO
CM. B pasgene 7.

5.1.1.4.1 Psag A. JonyCckn no BHYTPEHHEMY AUaMETPY

3asABNEHHbIN BHYTPEHHUIN AnamMeTp TpyObl AOMKEH HAXOAUTLCS MEXAY MUHUMANBHLIMU U MaKCUMarb-
HbIMW 3HAYEHWUAMU, NPUBEAEHHbIMW B cTONOUe 2 1 cTonbue 3 Tabnuubl 4. CpeaHU BHYTPEHHWIT AnameTp
B NIOOON TOYKE NO ANMHE TPyObl AOIMKEH UMETb OTKIOHEHMWE OT 3asBNEHHOIO BHYTPEHHETO iaMeTpa, He npe-
BbILLIAIOLLEE 10NYCTUMOE OTKITOHEHUE, yKa3aHHoe B cTonbue 4 Tabnuupl 4.

Ana Tpy6 U3 CTEKNONNAacTuKa, UMEIOLLMX BHYTPEHHEE NOKPLITUE, BLINOIIHEHHOE U3 TEPMONNACTUYHbIX
mMaTtepuanos, JONYCKW MO BHYTPEHHEMY AMAMETPY AOJDKHbI COOTBETCTBOBATL 3HAYEHUSIM, YKA3aHHbLIM B COOT-
BETCTBYIOLLEM CTaHAAPTE Ha TPyObl U3 TEPMONMACTUYHBIX MaTepuanoB. BHyTpeHHuii auametp Tpy6 us GRP,
MUMEIOLLMX BHYTPEHHEE NOKPLITUE U3 NMMCTOBOrO TEPMONIIACTa, A0MKEH COOTBETCTBOBATL MPUMEHUMOMY 3HA-
YEHUIo U3 Tabnuubl 4 U ero Jonyckam.

5.1.1.4.2 Pag B1. [lJonyckn no BHELUHEMY AUAMETPY

BHewHun anametp Tpybbl B pacTpybe AOIMKEH COOTBETCTBOBATb 3HAYEHUIO, yka3aHHOMY B Tabnuue 5.
M3roToBUTENb AOMKEH 3a8BNTb MAKCUMaTbHbIE U MUHUMANbHbIE BHELLHUE AUAMETPbI TPyObl y pacTpy6a.

Tabnuuya 5—Paa B1. OnpeaeneHHele BHELLHWE AUaMeTpbl Tpy6bl U Jonycku
B munnumetpax

N [HonycTMoe oTKIMoHeHue
H N BHewwHun gnamertp
oMWUHanbHBIN AnameTp DN TDV6L
Py BepxHuit npegen HwxHui npegen
300 310 -1,0
350 361 -1,2
400 412 -1,4
+1,0
450 463 -16
500 514 -1,8
600 616 -2,0
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OkoHYyaHue mabnuupl 5

) BHewHWA anameTp [onycTumoe OTKNOHeHUe
HomuHanbHbii anameTp DN TPY6l Beoxeui moegen .
p PeA: unpeaen
700 718 2,2
800 820 +1,0 —2,4
900 924 -2,6
1000 1026 -2,6
1200 1229 -2,6
1400 1434 +2,0 -2,8
1600 1638 -2,8
1800 1842 -3,0
2000 2046 -3,0
2200 2250 -3,2
2400 2453 -3,4
2600 2658 -3,6
2800 2861 -3,8
3000 3066 +2,0 —4,0
3200 3270 -4,2
3400 3474 —4,4
3600 3678 -4,6
3800 3882 -4,8
4000 4086 -5,0
MpumMmeyaHue—Ecnu us Tabnuysl 3 BuibpaH AnameTp, He ABNSAOLWUIACA NPeAnoYTUTENBHLIM, ANaNa3soH
ANaMETPOB U J0MycKaeMbIX OTKMOHEHWA AOMKeH MHTePNoNMpoBaTLCA MEXAY NpenoyYTUTENbHBIMU AnaMeTpamMu Heno-
CpeACTBEHHO Hapa ¥ noj Henpeano4vTUTENbHbIM AUaMeETPOM.

5.1.1.4.3 Pagbl B2, B3 u B4. [lonycku no BHELWWHEMY ANAMETPY
Jdonycku no sHewwHeMy AuaMeTpy y pactpyba ansa psaa B2, B3 u B4 Tpy0 A0mkHbI COOTBETCTBOBATL
3HaYeHUsAM, yKa3aHHbIM B Tabnuue 6.

Tabnuuya 6 —Pagb B2, B3 u B4. OnpeaenexHble BHeLIHUE AnaMeTpel TpyGbl U AONYCKU
B munnumeTpax

Psp B2 Pap B3 Psa B4
HomuHarnb- Honyctumoe Donyctumoe Donyctumoe
HbI Ava- . OTKINOHEeHWe . OTKMNOHEHUE . OTKNOHeHUe
meTp DN BHeLuHW BHeLuHuiA BHeLuHWiA
AnameTp BepxHwuii HwxHwiA AvameTp BepxHui HwxHuiA AnameTp BepxHui HuxHW
npeaen npegen npeaen npeaen npegen npegen
100 115,0 +0,3 110 +0,4 114,3
125 141,0 +0,2 125 +0,4 139,7
+1,5 0 +1,5 0,2
150 167,0 +0,1 160 +0,5 168,3
200 220,0 0,0 200 +0,6 2191
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Psa B2 Paa B3 Pap B4
HomMuHanb- HonycTmoe HonycTMoe HonycTtumoe
HbIW ana- . OTKNOHEeHne . OTKNOHEeHne . OTKINOHeHne
MeTp DN BHeLwHWi BHeLlHui BHeLUHuMIA
AnameTp BepxHuit HuxHuin AvameTp BepxHuit HwxHui AnameTp BepxHuii HuxHWA
npeaen npegen npegen npegen npeaen npegen
225 —_ — 225 +0,7 —
250 271,8 -0,2 250 +0,8 273,0
300 323,8 -0,3 315 +1,0 3239
350 375,7 -0,3 355 +1,1 —
+1,5 0 +1,5 -0,2
400 4266 -0,3 400 +1,2 —
450 4776 -0,4 450 +1,4 —
500 529,5 —0,4 500 +1,5 —
600 632,5 -0,5 630 +1,9 —

MpumeyvaHue—TpuBeibope HeNpegnoOYTUTENBHOrO AMaMeTpa U3 Tabnuubl 3 UCNonb3yLoT Brivkanwmi
NoAXoAALLNA AnaMeTp U3 COOTBETCTBYIOLLEro cTaHaapTa.

5.1.1.4.4 Papg B5. Jonycku no BHELLHEMY AnaMETPY
3asBneHHbI BHELLHWI gnaMeTp ans psaga BS AomkeH HaxoauTbes Mexay 3Ha4eHUsIMU, MPUBEAEHHBIMU
B Tabnuue 7, Ans NPpUMEHMMOr0 HOMUHaNLHOro AnameTpa DN 1 NogUMHATLCS AOMYCKaM AN METANNMYECKUX
Tpy6, C KOTOPLIMWU OHU UCMOMNbL3YIOTCS.
Jonycku, MpUMeHMMbIE K 3TUM pa3mepam, 3aBUCAT OT CoeauHeHus. 1o 3anpocy notpebutensa n3rotoBu-
Tenb JOMKEH NpeaocTaBuThk NoagpobHbie pasmepbl TPyO ¢ Aonyckamu, UCMONb3yeMbIMU ANs ONpeaeneHHbIX
COEeAUHEHUN.

Tabnuua 7—Paa B5 OnpefeneHHble BHELLHUE fUaMETPbI

B munnumetpax

Cron6Gey 1

Cronbey 2

CronGey 3

HomvHankeHbI gnameTp DN

[nanasoH 06bABNEHHLIX BHELUHUX AUaMeTpoB Tpyobl

MUH. MaKe.
50 63 64
75 100 101

100 121 122

150 175 177

200 229 232

250 281 286

300 335 345

350 388 399

400 426 453

450 495 507

500 548 587
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OkoHYaHue mabnuupl 7

CTton6el 1

Ctonbey, 2

Cronbey 3

HomuHaneHeI AnameTp DN

HnanasoH 06bABNEHHbLIX BHELLHUX AWaMeTpoB TpyObl

MWH.

MaKcC.

700

655

747

800

812

826

5.1.1.4.5 Psap B6. Qonyckn no BHELLHEMY AWAMETPY

BHewwHuin auametp Tpybbl y pactpyba fOImKEH COOTBETCTBOBAThL 3HAYEHUIO, YKa3aHHOMY B Tabnuue 8.
M3roToBUTENb AOMKEH 3aA8BUTL AEUCTBUTENbHBIA MAKCUMASbHBIA U MUHUMAaNbHLIA BHELLHWE AWaMETPbI TPy-

Obl y pacTpy0a.

Tabnuuya 8— Pag B6. OnpegeneHHble BHelLHUe AuaMeTpbl TPy 1 Aonycku

B munnumetpax

LonycTumoe oTknoHeHue
HomuHaneHbI gnameTp DN BHewHWi anametp TpyGbl
BepxHwii npeaen HwxHuiA npegen
200 220
250 271
300 322
350 373 +1,5 -0,5
400 424
450 475
500 526
600 631
700 736
800 840
900 944
1000 1050
1100 1156 +2,0 -1,0
1200 1262
1350 1418
1500 1574
1650 1732
1800 1890
2000 2098
2200 2308 +2,5 -1,5
2400 2518

5.1.2 TonwuHa cTeHKu
Mo TpeboBaHuto, U3roTOBUTESb AOMKEH 3aSBUTE MUHUMATbHYIO OBLLYIO TOMNLWMHY CTEHKM, BKNIOYAs BHY-
TPeHHee NokpbiTUe. TonwuHa JOMKHA ObITk HE MEHee 3 MM.
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5.1.3 OnuHa
5.1.3.1 HomunHanbHaga AnuMHa

MpnMedaHWe— Ecnu Mexay U3arotoButenem u notpebutenem He oroBOPEHO MHOE, 3HaYeHWe HOMUHANBHOW
AnuHbl (cM. 3.13) A OMKHO COOTBETCTBOBATL OAHOMY U3 CreayoLmMX 3HaYEHWNIA:
3,4,5,6,9 10, 12 unn 18.

5.1.3.2 YnoxeHHas agnuvHa

TpyObl AOMKHbI NOCTABNATLCA C YNOXEHHOW AnNuHONK (CMm. 3.15) B COOTBETCTBMU C TpebBOoBaAHUAMU, U3-
NOXeHHbIMK aanee. JJonyck no yroXXeHHOW ANNHE AOSMKEH COCTaBnATb £ 60 MM.

M3 Bcero konu4yectsa Tpyb, NnoctaBnsieMbiX N0 KaXXAoOMy ANAMETPY, U3rOTOBUTENb MOXET NOCTaBNAATb
00 10 % B BuAE OTPE3KOB KOPOYE HOMUHANBLHON ANWHbI, ECIM TONbKO MEXAY U3roToOBUTENEM U NOTpedutenem
He OroBopeH GonbLUMIi NPOUEHT Takux TpyD. Bo Bcex cnyvaax Bbixoga paboyen AnuHbl TPyObl 3a npeaensi
60 MM HOMUHaNbLHON ANUHbLI HEOOX0ANMMO 0BecneynTb MapKUPOBKY dpakTUYECKON Ha Tpybe.

5.2 MexaHu4ecCKue xapakTepucTuku

5.2.1 HavyanbHas yaenbHasa KonbLUeBas XeCTKOCTb

5.2.1.1 O6wme nonoxeHus

HavanbHyto yaenbHyo KOnbLEBYIO XECTKOCTb Sy (CM. 3.6) onpeaensor ¢ nomoLLblo fodoro n3 mMeTo-
[0B, ykasaHHbiXx B ICO 7685. UcnbiTatenbHble 00pa3ubl A0MKHbI COOTBETCTBOBAThL TpeboBaHuam 5.2.1.2,
5.2.1.3. BbINONHAIOT UCNbITaHUE C UCMONb30BAHMEM OTHOCUTENBLHOW KOnbLUeBOW aedopmaumm (cMm. 3.46)
oT 2,5 % 0o 3,5 %. B cnyyasx, korga HOMUHanbHasa »ecTkocTb npesbiiaer SN 10000, ucnbitaHne BbINOMNHA-
0T C UCNONb30BAHNEM OTHOCUTENBLHOW Aedhopmaumun, %, paccinTaHHOW Nno popmyrne

% 10,5, (18)

3/sN

OTHocuTenbHas aedopmaunsi(%) =

rae SN — HOMMHanbHasa XeCTKOCTb TPyOblI, H/M2.
3HaveHune, onpeaeneHHoe A HavanbHOW YAENbHON KOMNbLEBOW XXeCTKOCTU Sy, HE AOIMKHO ObITb MEHbLLE

NPUMEHUMOTO 3HaYeHNA Sy min, NPUBEAEHHOrO B Tabnuue 9. [inA HOMUHanbLHOI xecTkocTu 6onee SN 10000
HaYanbHas XECTKOCTb, H/M?, He [OMMKHA BbITb MEHBLLE YUCIIEHHOTO 3HAYEHMSI HOMUHATBHO KECTKOCTH.

Tadnunya 9 — 3Ha4eHUs MUHUMAabHON HauarbHON yAenbHOR KONbLEBOR XECTKOCTH

HomuHanbHaga XecTkocTb SN* So, min™ H/m2
500 500
630 630
1000 1000
1250 1250
2000 2000
2500 2500
4000 4000
5000 5000
8000 8000
10000 10000
* CM. npumedaHuna k Tabnuue 1.
** [IN Bpyrux TUMOB XECTKOCTU 3HAYEHNE Sy nin AOMKHO ObiTh paBHEIM SN X (cM. 4.1.3).

5.2.1.2 Yucno ucnbiTatenbHbiX 00pa3syUoB A4S TUMNOBOrO UCMbLITAHMS

HeobxoamMmo ucnonb3oBaTh ABa UCMbITATENbHLIX OTpe3ka OAMHAKOBOrO pasMepa U knaccudukayum
N COOTBETCTBYIOLMX TpeboBaHuaM 5.2.1.3.

5.2.1.3 OnuHa Lp ncnblTatenbHbix 00pa3suoB aomkHa coctaenAatb 0,3 M+ 5 % Ana BCEX HOMUHAMbHbIX
ANaMeTpOB.
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5.2.2 OnpepeneHune AONrOBPEMEHHON yAeNbHOW KOMNbLIEBOM XECTKOCTH

5.2.2.1 Temneparypa BoAbl

Boga aomkHa umetb Temneparypy (23 £ 5) °C (cMm. 4.5).

5.2.2.2 Metoa ncnbiTaHusa AnsA onpeaeneHns HavanbHou KOMbLEBOH XeCTKOCTH Sy

Mepen BbINOSTHEHUEM UCTLITAHNA, ONUCAHHOIO B 5.2.2.5, HE06X0AMMO ONpeAEnUTbL HAaYanNbHyIO yaensb-
HYIO KOMbLIEBYIO XECTKOCTb Sy UCTbITaTENbHbIX 06pa3L0B B COOTBETCTBUM € 5.2.1 C UCMONB30BAHNEM UCTILITA-
TEnNbHbIX 06pa3sLOB, COOTBETCTBYIOLUMX TpeGoBaHuamM 5.2.2.7.

5.2.2.3 BpeMeHHble UHTEpBanbl U3MepPEeHUin

MN3mepeHua NpoBOAAT C TOYHOCTLIO HE MeHee 2 % OT Ha4yanbHOW BENUYUHLL. 3anuCb NOKasaHui npo-
BOAAT MO NpoLecTBMM 1 4 C HA4Yana NPUNOXKEHUsT Harpys3ku u Ao ucreveHusa 6onee yem 10000 u. Mpacuk
BpeMeHM (B 4acax) COCTaBMAOT B NorapudmMu4eckoMm macurate no ocu X, Ha HEN TOUKMU AOSDKHbI ObITb pac-
npeaeneHbl PABHOMEPHO: KaXaas crieaylowan — ¢ ysenudednem spemenu B 10 pas.

5.2.2.4 BpemeHHOW MHTEpBan ansi onpeaeneHnsi CBONCTB

BpemeHHoM nHTEepBan aAna onpeaeneHun CBOMCTB cocTasnsaeT 50 net B COOTBETCTBUM C 4.6.

5.2.2.5 Metoa ucnbiTanui

5.2.2.5.1 O6wwme TpeboBaHua

WcnbiTaHusa npoBoasAT C UCNONb30BAHUEM OAHOTO U3 METOAOB, ONUCaHHLIX B 5.2.2.5.2 1 5.2.2.5.3.

5.2.2.5.2 Yyet cTapeHus marepuana

OnpepensioT AONTOBPEMEHHYIO YAENbHYIO XEeCTKOCTb MO CTAPEHUIO KOMbLA Sy wet relax, W KO-
€HT CTAPEHUA oLy wet relax: UCTIONb3YS AAHHBIE UCMBITAHUS, BLINONIHEHHOTO B COOTBETCTBMM ¢ UCO 14828,
C ucnonb3oBaHnem HadanbHon aedopmayum ot 0,35 % no 0,4 %.

5.2.2.5.3 Yuet nonsyyecru matepuana

OnpeaensioT 0NTOBPEMEHHYIO YAENbHYIO XECTKOCTb MO NON3YHeCTH KONbUA, Sy wet, creep: Y KOIDDM-
LMEHT NON3YYECTH Oy et creep: UCTIONB3YA AAHHBIE UCNbITAHUA, BbINONHEHHOTO B cooTBeTcTBMM ¢ UCO 10468
C Ucnonb3oBaHnem HadanbHou aedopmauum ot 0,13 % no 0,17 %.

5.2.2.6 TpebosaHus

Mpu ncneiraHun o6pasLoB, COOTBETCTBYIOWMNX TpeboBaHusAM 5.2.2.7, B COOTBETCTBUN C NPUMEHUMbBIM
METOAOM, yKa3aHHbiM B 5.2.2.5, KOI(I(PULMEHT CTAPEHUA Oy et relaxy WM KOIDPUUMEHT nonsyyectu
Oy, wet, creep AOTPKHBI ObITb 3a5IBNIEHbI U3TOTOBUTENEM.

5.2.2.7 Yucno ucneitatenbHbiX 00pasLoB ANS TUNOBOTO UCMbLITAHUS

Wcnonb3yloT ABa MCMbITaTENbHBLIX 06pa3sLia 0ANHAKOBOro pasmepa u Knaccudukalmm u AnkHbl L,, coot-
BeTCTBytOLLEN TpeGoBaHusamM 5.2.1.3.

5.2.2.8 OnpepeneHne MMHUMANbLHON AONTOBPEMEHHON YAENbHON KOMNbLIEBOMW XECTKOCTH

[ns npoussoauMbIX TPyG M3roToBMTENL AOMKEH onpeaenutb NM60 MUHMMAIbHYIO AONTOBPEMEHHYIO
YAENbHYI0 XKECTKOCTb C Y4ETOM NMON3YYECTU Sy ot creep, min: MO0 MUHUMAINbHYIO 10NTOBPEMEHHYIO YAETIbHYIO

XKECTKOCTb C YYETOM CTAPEHUA S, et relax. min: N0 POPMynam:

Sx,wet, creep, min SO, min " %x, wet, creep; (1 9)

Sx, wet, relax, min = SO, min “%x, wet, relax: (20)

rne Sy min — MWHUMArbHOE 3HaYeHMe Ha4YanbHON YAEernbHON KOMbLIEBON XECTKOCTH, H/m? (Tabnuua 9);
Oy, wet, creep — KOIMMDULIMEHT NON3YHECTU B YCIOBUSAX BNAKHOCTY;
Oy wet relax — KOIPPULIMEHT CTapeHUsi B YCNIOBUSIX BNAXKHOCTY.

MpuMeyaH K e— YkasaHHbIiA(e) NokasaTens(u) AoMmKeH(Hbl) COOTBETCTBOBATHL 3asBMNEHHOMY(bIM) NMPOU3BOAUTENEM.

5.2.3 HavyanbHas ycTOWUYMBOCTb K paspyLeHuto B Ae(POPMUPOBAHHOM COCTOSAHUM

5.2.3.1 O6Lme nonoxxeHus

OnpefensioT HavanbHyO YCTOWYUMBOCTb K paspyLUeHuto B 4eOPMUPOBAHHOM COCTOSHHUM C NOMOLLbIO
Metoga, ykasaHHoro B MCO 10466. UcnbiTaTenbHble 0Opasubl AOMKHbI COOTBETCTBOBATb TpeboOBaHUAM
5.2.3.4. BbINOMNHAOT UCMbITAHUSA, UCTNONb3YA CpeaHne 3Ha4eHus aedopmanmm B nonepevyHoOM HanpaBnieHuu,
COOTBETCTBYIOLLME HOMUHANbHOM xecTKocTu SN TpyObl, kak ykasaHo B 5.2.3.3.1 ans nyHkTa a) 5.2.3.2 n onpe-
JeneHo B COOTBETCTBUM € 5.2.3.3.2 ans nyHkTa b) 5.2.3.2.

5.2.3.2 TpeboeaHus

Mpu ncnbiTaHMM B COOTBETCTBUM C METOAOM, ykasaHHbiM B UICO 10466, Bce ncnbiTatensHbie 06pasupl
[OMKHbI COOTBETCTBOBATL Crneayowmm TpeboBaHuaMm:

a) npu ocMoTpe 6e3 yBenuyeHus UCMbITaTeNbHbIN 06paseL He AOMKEH MMEeTb TpeLmH (cM. 5.2.3.3.1);
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b) ucnbiTatensHbiil 06pasel He AOMKEH NPOABNATL NPU3HAKOB paspyLueHust B nioboi U3 cneayowmx
dopm (cm. 5.2.3.3.2):

1) MEeXCronHoe pasgeneHue;

2) pa3pblB apMUPYIOLLIErO Marepuana npu pacTskeHun;

3) notepsa yCTOMYMBOCTU CTEHKN TPYObI;

4) oTaeneHune NOKPbLITUA U3 TepMonnacta (ecnu NPUMEHAETCA) OT CTEHKU KOHCTPYKLUMN.

5.2.3.3 MuHumanbHaga HadanbHas OTHOCUMTENbHAsA yaenbHasa gedopmauunst

5.2.3.3.1 [nA TpewmH Ha BHYTPEHHEN NOBEPXHOCTH

MuHuManbHaa HavanbHasi OTHOCUTENbLHAsA yaenbHas Konbuesas gedopMaums 4o MOMeHTa obpa3osa-
HUA TpewuH (cm. 3.48) ykaszaHa B Tabnuue 10 Ana COOTBETCTBYHOLLEN HOMWUHAMNbBHOW XXECTKOCTW UCMbITATEMNb-
Horo obpasua. MNpu HoMuHaNbLHOM xecTKOCTU SN > 10000 MUHUMANBHYIO HaYanbHYIO OTHOCUTENBLHYIO YAESb-
HYI0 KONbLEBYIO AedopMauuio 40 MOMeEHTa 06pa3oBaHMA TPELLUH y2,bore/dm7 %, onpeaensiot no opmyne

194

(}’2, bore/dm)new‘ min -100 o’

1)

100 — MUHMManbHas 2-MUHYTHAs HaYaNbHas OTHOCUTENbHASA YAembHas KonbLEeBas
aedopmaumsa ans onpeaeneHna HoMMHanbHom xxectkoctn SN ucnbiTatens-
Horo ob6pasua, %;
SN — HOMMHasbHas XeCTKOCTb UCMbITaTENbHOrO 0bpasua, H/m2,

rae (y2,bore/dm)

new, min

Tabnuya 10 — MuUHUManNbHaa 2-MUHYTHas HadanbHas OTHOCUTENbHas yAenbHas KofbleBas gedopMauus o Mo-
MeHTa obpasoBaHua TPeLLUH (y2 bore /dm)

min
HoMuHanbHag xectkocTb SN 500 630 1000 1250 2000 2500 4000 5000 8000 10000
MuHuUManbHas
2-MUHYTHasA HavanbHasa oTHO-
cuTenebHas yaensHas Konble-
Bas gedopmayns 4O MOMEH-
Ta obpa3oBaHuUs TpelmH, % 24 4 22,7 19,4 18 15,4 14,3 12,2 11,3 97 9

Ina oTaenbHbIX UCTNbITATENbHbLIX 0O6Pa3LOB ¢ HOMUHATBHOW XeCTKOCTbI0 6onee SN 10000 paccunTbiBa-
IOT MMHUMAIbHYIO Ha4YanbHY OTHOCUTENBHYIO YAENLHYIO KONbLEBYIO AedopMaumio 40 MOMEHTa obpa3soBa-
HUA TPELLWH Yo, bore/d , %, no popmyrne (21), HO UCMONb3YA U3SMEPEHHYIO HAYanbHYIO YAENbHYIO KOSNbLIEBYIO
XECTKOCTb UCMbITaTENLHOrO 06pasua BMECTO ero HOMUHANbHOW XeCTKOCTM SN.

5.2.3.3.2 [nga HapyweHus CTPYKTYpbl

MuHuManeHaa HavyanbHas OTHOCUTENbHAA yaenbHas KonbLesasa gedopmanmsa A0 HapyLUEHUS CTPYKTY-
pbl (cMm. 3.49) ykasaHa B Tabnuue 11 Ansi COOTBETCTBYIOLLEN HOMUHATBHOW XECTKOCTU UCMbITaTENbHOrO 00-
pasua. MNMpu HomuHanbHOW XxecTkoctn SN > 10000 paccuUnTbIBAKOT MUMHMMATbHYIO HAa4YanbHYIO KONbLEBYIO Ae-

dopmaumio 10 HapyLIEHUSA CTPYKTYPbI dm, %, N0 dhopmyne
Y2, struct /9m

324
(YZ, StrUCt/dm)neW‘ min ’ 100 = 3[SN ! (22)
rae (y2 struct/dm) . -100 — muHMManbHaa 2-MUMHYTHasA HadanbHasi OTHOCUTENbHAs yaernbHas KomnbLie-
. new, min

Bas gedopmauus Ans onpegeneHms HOMUHaNbHON XXEeCTKOCTU UCTbITa-
TenbHOro odpasua, %;
SN — HOMMHanbHasi XXeCTKOCTb UCMbITaTeNbHOro obpasua, H/Mm2.

Tabnuya 11 — MuHuManbHas HadvanbHas OTHOcUTenbHasA yaernbHas gedopMauus LO HapylleHWS CTPYKTyphbl
(y2, struct /dm )min
HomuHanbHasa xectkocTb SN | 500 | 630 | 1000 | 1250 | 2000 | 2500 | 4000 | 5000 | 8000 | 10000

MuHUManbHas HavanbHas

OTHOCUTENbHAasA yaenbHas
KonbLIeBas AedopmaLs 40,8 37,8 32,4 30,0 25,7 23,9 20,4 18,9 16,2 15

L0 HapyLUEHUs CTPYKTYphI, %

23



rOCT P UCO 10467—2013

Ans oTAenbHbIX UCTIbITaTeNbHbLIX 06pa3Lo0B ¢ HOMUHASMBHOW XECTKOCTbIO cBbile SN 10000 paccunTbl-
BalOT MUHUMATbHYIO Ha4arnbHYI0 OTHOCUTENBHYIO YAEMNbHYIO KONbUEBYIO AeopmMauuio 40 pa3pyLLEHNSA CUNO-
BOFO CNOSA Y5 siryct /d , %, BBIMMCAAIOT N0 chopmyne (22), HO UCNONb3Ys U3MEPEHHYIO HauyarnbHYIO yaenbHYI0
KonbueByto aedopmMaumio UCNbITaTeNbHOrO 0Bpasua BMECTO €ro HOMUHaNLHOW XecTkocTu SN.

5.2.3.4 Yucno ucneitTatenbHbix 00pasLos 4ns TUNOBOFO UCNbITAHUA

Mcnonb3yloT Tpu UcnbITaTenbHbIX 06pasua 0aMHAKOBOrO pasmepa u knaccudukaumm u AnuHbl Lp COOoT-
BETCTBYIOLLEH TpeboBaHusam 5.2.1.3.

5.2.4 MNpepensHaa AonroBpeMeHHast yCTOMYMBOCTD K paspyleHunio B A4epopMMpPoOBaHHOM CO-
CTOSIHUMN

5.2.4.1 OB6Lume nonoxxeHus

[ina onpepaenexHna npeaenbHoON A0NAFOBPEMEHHON YCTOWUYUBOCTU K paspyLLEHUIO B AehOpPMUPOBAHHOM
COCTOSAHUM C NOMOLLbLIO MeToAa, ykasaHHOro B MCO 10471, ucnonb3yior, Kak MUHUMYM, 18 UCNLITATENbHBLIX
o00pa3sLoB, COOTBETCTBYIOLLUX TpeboBaHusim 5.2.4.5.

5.2.4.2 TpeboBaHus

B cootBetcTBUM ¢ MeTOaOM A UCO 10928 paccunTbiBaloT Ha4anbHyo NpeaerbHyIo KOnbLUeByo aedop-
MaLMIO B MPOLIEHTaX, NPU KOTOPOI HApYLLEHWE NPOYHOCTH NPOUCXOAUT 3 2 MUH, ¥/ circt /Om» FKCTPANONNPO-
BaHHOE 3Ha4eHune 3a x neT (CM. 4.6) Ana AONrOBPEMEHHON NpeaenbHON KonbueBon aAechopMaLIMmK B YCNOBUAX
BIMAXHOCTH ¥, wet x /O » U KOIDDMLMEHT perpeccun aedopmaumm Rg 4.

Mpu onpeaeneHun B COOTBETCTBMU C METOAOM, Yka3aHHbiM B UCO 10471, ¢ ucnonb3oBaHUeM, Kak Mu-
HUMYM, 18 UcnbITaTenbHbIX 06pasLoB, COOTBETCTBYIOLLMX TpeboBaHuAM 5.2.4.5, aKCTPanonMpoOBaHHOIO 3HA-
YeHus 3a X neT A0NrOBPEeMEHHON OTHOCUTENbLHOW NpeaenbHON KOnbLeBoW agedopmanum B YCNOBUSAX BIaX-
HOCTW ¥, \wet x /Om» PACCUMTAHHOI B COOTBETCTBUN C MeTOAOM A UCO 10928:1997, OHO He AOMKHO ObiTh
MEHbLLIE MPUMEHUMOrO 3HAaYEHUA, MPUBEAEHHOrO B Tabnuue 12.

Tabnuya 12 — MUHMManbHas JONroBpeMeHHas OTHOCUTeNbHaA NpegenbHas Konblesas gedopMaLys B YCIOBUSX

BnaxHocT (Y2, wet, x/%m )min

HoMuHanbHas xecTkocTb SN 500 630 1000 1250 2000 2500 4000 5000 8000 10000

MuHumanesHasa
A ONroBpeMeHHas OTHO-
cuTenbHasn npegensHas 24 4 22,7 19,4 18 15,4 14,3 12,2 11,3 9,7 9
KonbLeBasa Aedopmanus
B YCIOBUSX BaXHOCTH, %

MpumeyvyaHunsa

1 3HaveHus fedopmaLinm, NpuBefeHHbIe B HAcTosLLel Tabnuue, oCHOBaHbI Ha JONYLLUEHUM, YTO Makcumarib-
Hasa gonyctumas fonroBpeMeHHas fgeopmMaLns nogsemMHon TpyOsl cocTaBnsaeT 6 %. MNpu HOMUHaNBHOM KeCTKOCTH
SN > 10000 makcumanbHas gornycTuman fonroBpeMeHHas AedopmaLys nog3eMHoin TpyBbl He formkHa npeBbiwaTb 67 %
paccynTaHHON MUHUMarbHOW SKCTpanonMpoBaHHON A0NroBPeMEHHON KornbLeBoit AedopmMaLym (M. MNpumedaHue 3).

M3rotoBuTenb TpyObl MOXET, OfHAKO, ONpeAenuTh JONTOCPOYHOE OTKIIOHEHME, OT/IMYaroLLeecs OT NPUHATOrO
3Ha4eHusa 6 %. B Takux cnyyasx TpeboBaHusa STol Tabnuubl JomkHEl BbITb NponopLuoHansHo nogobpaHsl. Hanpu-
Mep, eCrn 3Ha4YeHne U3roToBUTENs cocTaBnsano 3 %, To Heobxogumele 3Ha4eHUs U3 Tabnuusl coctaBunu 6el 50 %,
B TO BpeMs Kak 3Ha4eHne OTKITOHEHUS U3roToBuTens 8 % npusedeT K HeobxoguMomy 3HadeHuto 133 %. na Homu-
HaneHom xecTkocT SN > 10000 fomKHa NPUMEHATLCA Ta XKe camasn MeToguKa 3a UCKIIOYEeHWeM Toro, YTo BMECTO
6 % [OIMKHO MCMOMb30BaThCA pacdeTHOe MakCMMarbHOE A ONrOCPOYHOE OTKITOHEHME.

2 3Ha4eHuA npefenbHoOM KonbLEBON AedopmaLym, NpuBeAeHHbIE B HacTosLWel Tabnuue, BbI3bIBalOT OAUHAKO-
BYt0 JedhopmMaLinio narinba Bo BCeX Kraccax xecTkocTu. MoaToMy AonroBpeMeHHas npegenbHas KonbLesas gedop-
MaLms, onpeaeneHHas ANs 0fHOA XEeCTKOCTH, MOXeT npeobpa3oBbiBaTLCA B AedopMaLyio, U 3TO, B CBOK o4Yepesb,
MOXET Npeobpa3oBbIBaTLCA B NpefenbHYHo KonbLeByto gedopmaumio ans ntoboro 4pyroro Knacca }ecTKocTHu,

3 TNpwn HomuHaneHo xecTkocT SN > 10000 paccynTbIBaOT MUHUMaNbHYIO AONTOBPEMEHHYIO OTHOCUTENbLHYO
npegenbHyo KonbLUeByto gedopmMaLmio ¢ noMoLso dopmynsl (21).

5.2.4.3 Kputepun onpeaeneHus otkasa (paspyLieHust)

Kputepuun onpegeneHus oTkasa (paspyLUeHUsi) AOMKHbI COOTBETCTBOBATb KPUTEPUAM, YKa3aHHbIM
B NCO 10471.

5.2.4.4 PacnpeaeneHue BpemMeHU oTkasa

MOMeHTbI oTKasa t, 18 unu Gonee ncnbiTatenebHbIX 00Pa3LOB AOMHKHBI pacnpeaensaTbea Mexay 0,3 4 n 6o-
nee yem 10% 4, M YacToTa pacnpeaeneHnsa omkHa COOTBETCTBOBATL NPeaenam, ykazaHHbIM B Tabnuue 13.
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Tabnuuya 13 —PacnpegeneHve BpeMeHH oTKasa

Bpems oTkasa, t,, 4 MuHUManbHoe KONUYECTBO 3HaueHuli oTkasa
10 <t, <1000 4
1000 < t, < 6000 3
6000 <t, 3
8 Kak MUHUMYM, OfMH 13 3TUX OTKa30B JorDKkeH BbITh No3aHee, YeM Yepes 10000 y,

5.2.4.5 WNcnbiTatenbHble 06pasypbl 4551 TMMOBOIO UCMbITAHUA

McnbiTatenbHble 06pasypl, Tpebyemble 4na ucneitaHnsa no 5.2.4, nomkHbI Belipesatbes U3 Tpy6, umeto-
LMX OAMHAKOBbIN HOMUHAarmNbHbLIA AnameTp DN, HOMUHaNBHYO XeCcTKOCTb SN 1 Knacc HOMUHaNbLHOIO gaBne-
HUA 1 JOIMKHbI UMETb ANUHY Lp, COOTBETCTBYIOLLYIO TpeGoBaHuam 5.2.1.3.

5.2.5 HavanbHasa yaenbHas CTOMKOCTb K PacTsHKeHUIO B NPOAOSIbHOM HamnpaBreHuu

5.2.5.1 OBwme nonoxeHus

Onpegenenve HavyanbHON yAernbHOW CTOMKOCTU K PACTSXXEHUIO B MPOAONIbHOM HanpaeneHun npoBoaAaT
B COOTBETCTBUM C MeTOAOM A unu metogom B MCO 8513 ¢ ucnonb3oBaHmem ucnbitatenbHbix 06pasyos, co-
OTBETCTBYIOLMX TpebGoBaHuam 5.2.5.3.

5.2.5.2 TpeGoBaHus

Ona Tpy06, He nogBepraemblxX PACTSXKEHUIO B MPOAOSNbHOM HanNpaBfieHUU U3-3a BHYTPEHHETO AaBNeHus,
[AeiCTBYIOLLIErO B COOTBETCTBYIOLLIMX YCITOBUAX KOHLIEBOTO KPEernsieHus, CNbITaHWUA NPOBOAAT B COOTBETCTBUM
¢ metogoM A unm metogom B crangapra MCO 8513:2000 ¢ ucnonb3oBaHUEM UCNLITATENbHLIX 00pa3LOB, Co-
OTBETCTBYIOLMX TpeboBaHuam 5.2.5.3:

a) Ansa kaxagou TpyObl cpeaHee 3HaYeHue HavarnbHON yaenbHON NPOYHOCTU NPU NPOAONBHOM PacCTsKe-

HUM G| MCNbITATENbHBIX 0GPA3LOB HE AOMKHO BbITh MEHbLUE 3HAYEHUs!, NPUBEAEHHOTO B Tabnuue 14, npume-
HWUTEMbLHO K HOMUHanbHOMY AuameTpy DN ucnbiTbiBaEMON TPYObI;

b) Ana kaxgoi Tpybbl cpeaHee 3HaYEHUe pacTsKeHUs A0 pa3pbiBa (CM. 3.62) ucnuiTatenbHbIX 0bpas-
LIOB AOJKHO ObITb HE MeHee 0,25 % OT AnuHbI obpasua.

Ana Tpy6, noasepraemelX PacTSHKEHUIO B NPOAONMbHOM HANpaBnNEHWM, U3-3a BHYTPEHHErO AAaBNEHUS,
JENCTBYIOLLIEr0 B COOTBETCTBYIOLLMX YCMOBUAX KOHLEBOrO KpenneHus, MUMHMManbHasa HavanbHasa yaenbHas

CTOMKOCTb K MPOAO0SIbHOMY PACTSXKEHUIO ci“, H/MM, OKpY>XHOCTH, AOIKHA ObiTh HE MEHbLUE 3HA4YeHUs, onpeae-
naemMoro u3 popmyneol

o] == 25p0, 4Im, (23)

rae pg ¢ — HavanbHoe pac4eTHoe faBneHue, Gap (cM. 5.2.6.1);

d,, — CpefHuit AnameTp UCMbLITYEMOi TpyObl, M.

5.2.5.3 Yucno ucnoitateneHbix 006pasLoB AN TUNOBOrO UCTLITAHMSA

Mpu ucneiTaHum B COOTBETCTBUM C MeToaom A NCO 8513 BbIpesaloT nAThb UCMbITATENbHLIX 00pa3LIoB
OT KaXgon u3 Tpex pasHbIX TPy® ¢ 0AMHAKOBLIM HOMWUHAMNbLHLIM AMAMETPOM, HOMUHATBHOW XeCTKOCTbIO SN
1 KNaccoM HOMWHANbLHOIO AaBEHUA.

Mpu ucnbiTaHun B COOTBETCTBUMM C MeToaoM B MCO 8513 BbipesaloT oauH ucnbiTaTenbHbIi 06pasel
OT Kaxaoun U3 Tpex pasHbiX TPy6 ¢ 0AUMHAKOBLIM HOMMHAMNbHLIM AMaMETPOM, HOMUHATBHON XeCTKOCTbI0 SN
1 KIacCOM HOMMHAINbLHOTO AaBEeHUs.

Mpu ucnbitaHun TPy6 € OTNUYHBLIM OT NokasaTtenein B Tabnuue 14 HOMUHaNBHLIM JaBNEHUEM UMK aua-
METPOM creayet nonyunTb TpebyeMyto MUHUMAanbHYIO HauanbHYIO YAErNbHYI0 CTOMKOCTb K NPOAOSIbHOMY pac-
TSDKEHUIO NMUHENHON UHTEPNONALUMER NN KCTPanoNAUuen 3Ha4YeHnin, NPUBEAEHHbIX ANS COOTBETCTBYIOLLErO
HOMMWHAanbHOTO AuameTpa.
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Tabnuuya 14 — MuHuManbHasi HavaribHas yaensHas CTONKOCTb K NPOAOMLHOMY pacTsDKEHUIO

HomuHaneHoe agasneHue PN
H‘;,'I‘;”:\/"*:T‘;b;‘,’“"" <4 6 10 16 20 25 32
MuHUManbHas HavanbHasa yAeneHaa CTOWKOCTb K NPOAOIEHOMY pacTsikeHuto, H Ha MM OKpyXHOCTU
50 50 55 60 70 80 90 105
75 60 65 70 80 90 100 115
100 70 75 80 90 100 110 125
125 75 80 90 100 110 120 135
150 80 85 100 110 120 130 145
200 85 95 110 120 135 150 165
250 90 105 125 135 155 170 190
300 95 110 140 165 175 200 220
400 105 130 165 190 215 250 285
500 115 145 190 225 255 300 345
600 130 160 220 255 295 350 415
700 140 175 250 290 335 400 475
800 158 190 280 325 380 450 545
900 165 205 310 360 420 505 620
1000 180 225 340 395 465 555 685
1200 205 255 380 465 540 645 790
1400 230 290 420 530 620 745 915
1600 255 320 460 600 700 845 1040
1800 280 350 500 670 785 940 1160
2000 305 385 540 740 865 1040 1285
2200 335 415 575 810 945 1140 1410
2400 360 450 620 880 1025 1240 1630
2600 385 480 665 945 1110 1335 1655
2800 410 515 710 1015 1190 1435 1780
3000 435 545 755 1080 1270 1635 1900
3200 460 575 805 1150 1350 1630 2025
3400 490 610 850 1220 1430 1730 2150
3600 520 645 895 1290 1615 1830 2250
3800 550 680 940 1355 1595 1930 2400
4000 580 715 985 1425 1675 2025 2520

5.2.6 HavanbHoe pacyeTHOe gaBrieHue U JaBneHue Ha paspbiB ANA HANOPHbIX TPYO

5.2.6.1 O6Gwume nonoxxeHus

Ana HanopHbiX TPYO (CM. 3.24) HayanbHOEe AaBNEHUE HA Pa3pbIB ONPEAENnsIoT, UCNONbL3YySA OAUH U3 Me-
ToaoB oT A Ao F UCO 8521 ¢ nomoLLbio ucnbiTatenbHbix 06pasUoB, COOTBETCTBYIOLMX TpeGoBaHusam 5.2.6 4.
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MpumedvyaHune — Metog A MCO 8521 cuutaetca sTanoHHelM MeTogoM. OpHako Bce MeToabl B MCO 8521
UMEHT OfLMHAaKOBYIO LEeACTBEHHOCTb. [1py BO3ZMOXHOCTU Koppensauun noboro 3 MeTogoB ¢ METOAOM A CpaBHUTENBHOM
nporpamMMoi UCMbITaHUIA STOT METOA MOXET NPU3HaBaTLCA KaK 3TanOHHbIN.

5.2.6.2 TpeboBaHus

Mpu onpeaeneHun ogHUM U3 metooB oT A o F MCO 8521:1998 ¢ nomOLLBI0 UCnbITaTeNbHbIX 06pasLoB
B COOTBETCTBMM C 5.2.6.4 3HAYEHWE Ha4anbHOIO AABMEHUSA Ha PaspblB Py, PACCUNTAHHOE B COOTBETCTBUM
C HACTOALMM MOAMYHKTOM, AOSDKHO COOTBETCTBOBATbL 3HAyeHuto, npusegeHHomy B MCO 10928 ansa noa-
TBEPXKAEHMS AaHHbIX UCTLITAHWUS C pa3pyLUEHUEM.

C nomoLbio KoadhpuLMeHTa perpeccumn aBneHna RR, p» MONYYEHHOTO NPU ONFOBPEMEHHbIX UCTIbITAHNAX
AaBneHneM, NnposeaeHHbIX B COOTBETCTBUMN ¢ CO 7509 1 npoaHanv3npoBaHHbIX C MOMOLLBIO Npoueayp, noa-
po6HO onmucaHHbIx B ICO 10928, MOXHO onpeaenuTe MUHUMAaIbHOE HavanbHoe AaBNIeHUE Ha PaspbiB Pg min,
N MUHUMaTbHOE PACYETHOE AABIIEHUE Py 4, NPY STOM OHM BbipaxartoTcs B Gapax.

MpuWMedaHUe— 3TN Npoleypbl ONUCaHLI B MPUNOXEHUU A.

Bce metoapl, onucanHbie B UICO 8521, pacnpoCTpaHsaIoTca Ha OnpeaeneHmne KonbLEBON NPOYHOCTU CTEHKK
npu pacTsbkeHumn. [ns cpaBHEHUS TUX Pe3ysbTaToB ¢ TpeboBaHMsSMU, NpUBeAeHHbIMK B 5.2.6.2.1, He0OXx0aumo
npeobpa3oBarh yAENbHYI NPOYHOCTb NPU PACTSXKEHUM CTEHKM B 3HAYEHME AaBneHUs C MOMOLLBbIO hOpMYyIbI

po = 0,020, /dmy (24)
e G, — KOMbLIEBas MPOYHOCTL CTEHKM NMPU PAacTshKeHuu, onpeaensemas B cootsercteun ¢ UCO 8521,
H/MM AnuHBbI;
d,, — CPeaHun AUaMeTp UCTbITbIBAEMOI TPYObI, M;

po — HavanbHoe JaBsneHue Ha paspebis, bap.

5.2.6.3 CpeaHee Ha4yanbHoe 3HA4€HUE AABMEHUA HA PA3PbIB Py mean, 0AP — 3HAUEHUE, ABRAIOWEECA
cpedHuUM pesynsratoM nocnegHux 20 ucneiTaHnii (nepea AaTton CoCTaBNeHNA NPOTOKONA) Ha4anbHOro Aasne-
HWS Ha Pa3pbIB, AOMKHO ObITb HE MEHbLLE 3HAYEHNA MUHUMATIBHOTO PACYETHOTO AABNEHUSA Py 4, ONPEAENEH-
Horo no copmMyne

(25)

. s oy 4—C. PN N
0, mean = Po, d R, (1-Y-0,01-1,96)’

M€ Py mean — CPEAHEE 3HayeHuwe, onpeaerneHHoe us nocnegHux 20 UCMbLITAHWA HaYanbLHOro AaBneHUus
Ha pa3spsbiB, BbINOMHEHHbIX HA TPyb6ax, NPOU3BEAEHHbIX HA 3aBOJ1€ B TE€YEHME ANUTENBHOIO NEpUoOaa BPEMEHU,
Gap;

‘Mt, PN, 97,5%LCL

Po, ¢ — MWHMMAanbHOE PacyeTHOE AaBnexue, 6ap.

MpuMedaHue— pgqnpegHasHa4eHo NokasbiBaTh B TedeHne 50 net 97,5%-Hbl HWKHWIA OBEPUTENBHLIN YPO-
BeHb JaBneHns Ha paspbiB He MeHee PN n; py 975 % LcL, 0ap.

C=po/ps, (26)

rae pg — CpeaHee 3HaYeHUe Ha4arnbHOro JaBIEHNS HA Pa3pbiB UCTIbITATENbHBLIX 00Pa3L0B TPyObl U3 TOI Xxe nap-
TUM TPYB, KOTOPAs MCMONb30BaNach AN PEPECCUOHHONO UCTILITaHNA Ans onpeaenexns Ry - 0ap;
Pg — SKCTPanonupoBaHHOE 3HaYeHWe B-MUHYTHOTO AABJIEHUA HA Pa3pbIB, NONYYEHHOE Npu pe-
rPECCUOHHOM UCbITaHUS, 6ap;
PN — HomwuHaneHOe gasnexue, bap;
RR‘p — KO3PMDULIMEHT perpeccun AaBneHust, Psq /Pg

ps, — 9KCTPANOMMPOBaHHOE 3HAueHMe 50-NIETHEro AaBNeHUs Ha Pa3pbiB, MOMy4eHHOe Nnpu pe-

TPECCUOHHOM WCMbITAHUM, BbINOMHEHHOM ANS onpeaeneHus KoabduLUmeHTa perpeccum

OaBneHus, RR_ P 6ap;

Nt PN, 975%LCL — KO3(bPULUMEHT 3anaca NnpoYHOCTM (CM. Tabnuuy 16);

Y — KoadhdmumeHT Bapuaumm (cM. 3.31) Ha4anLHOro AaBneHns Ha paspbls, pg, TPYO, NPOU3-
BEJEHHbIX Ha 3aBOAe B TEYEHME ANUTENbLHOrO nepuoga BpeMeHu, %;
1,96 — noBbILWAKOLWMIA KOIPDULUNEHT AN HUXKHETO AO0BEPUTENBHOIO YPOBHA 97,5 %.
5.2.6.4 Yucno ucnbitaTenbHbiX 06pasUoOB ANs TUMOBOrO UCMLITAHUSA
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Mpu ucnbiTaHuu B cooTBETCTBUM C MeTogom A MCO 8521 Heo6x0aMMO MCNONb30BaTb UCTIbITATENBHbIE
o0pasubl U3 Tpex Tpyd ¢ 0AMHAKOBbLIM HOMUHAMbHLIM ANAMETPOM, HOMUHANbHOW XXECTKOCTbIO U KNAacCoMm
HOMWHAaNbLHOIO AaBNEHUS.

Mpu ucnbiTaHUM B COOTBETCTBMM C OA4HMM U3 meToaoB oT B o D MCO 8521 HeobxoauMo ucnonb3osatb
NoAxoAsLLee YNCNO UCTbITaTenbHbIX 00pa3UoB C KAXKAOW U3 TpeX pasHbiX TPYO C OAMHAKOBLIM HOMWHAmb-
HbIM AMAMETPOM, HOMUHASNBLHON XECTKOCTbIO SN 1 KnaccoM HOMUHAaNbLHOro gaeneHua. C kaxaoro obpasua
cneayer ucnonb3osarb NMOO OAMH UCNbITATENbHLIN 0Opa3el Ha 1 M OKPYXXHOCTH, NTIMOO NATb UCNbITATENbHbLIX
o6pa3yoB, B 3aBUCMMOCTMU OT TOF0, KAKON U3 HUX AaeT OonblLUee KONMYECTBO PE3yNbLTAaTOB UCTbITAHUS.

5.2.6.5 Pasamepsbl ucnbitarenbHbIX 00pas3syos

5.2.6.5.1 Ona metona A

OnuHa ucnbiTatenbHbiX 00pasLoB Mexay YCTPONCTBAMU KOHLEBOTO YNNOTHEHUS A0MMKHA COOTBETCTBO-
BaTb 3HAYEHUIO, yKazaHHOMY B Tabnuue 15.

Tabnuuya 15— [OnuHa ucnuiTatensHbiX o6pasyos Ana metoga A

HomuHanbHbIM gnametp DN MuHuManbHasa gnuHa, MM
<250 (3-DN) + 250
> 250 DN +1000

MpuMeyaHune—/[nMHa MeHbLLE NOKa3aHHON Bbile ANWHBI MOXET UCNONB30BATLCA MPU YCIOBUM, YTO 3a-
LLeMIeHNs KOHLIOB He OKa3blBaloT Kakoro-nmbo BAUAHWA Ha pesynbrar.

5.2.6.5.2 Ona metoana B

FeomMeTpuyeckme xapakTepUCTUKM UCNbITAaTENBHOrO 00pa3sua A0MKHbI COOTBETCTBOBATL XapaKTepUCTU-
kKam, ykazaHHbiM B UCO 8521.

5.2.6.5.3 Ona metoaa C

LLnpuHa ucnbiTatensHoro obpasua aomkHa coctaenAate 50 MM aAna Tpy6 CO cnupanbHOW HAMOTKON
n 25 mm ans Tpy6 He CO cnupanbHOW HaMOTKOM.

5.2.6.5.4 na metoga D

LLinpuHa ucneiTatensHoro obpasya a4ormKHa COCTaBnsiTb 25 MM.

5.2.6.5.5 na metoga E

O6Lwasn WnpmnHa by, MCMbITaTeNbHOro 06pasya AomKHa CoCTaBnATb 50 Mm.

5.2.6.5.6 Ona metoga F

leomeTpuyecKkne xapakTepuCTUKM UCTbITaTernbHOro obpasua AOPKHbI COOTBETCTBOBATL XapaKTepUCTU-
KaM, ykasaHHbiM B MCO 8521.

5.2.7 [lonroBpeMeHHOe gaBfeHue Ha pa3pbIB

5.2.7.1 OBLwme nonoxxeHus

Ana HanopHbix TPy6 (cm. 3.24) onpeaenslot 4ONTOBPEMEHHOE AABnEHWEe Ha pPas3spbiB B COOTBETCTBUU
¢ NCO 7509, ncnonb3sysa ucnbitarenbHble 00pasubl, COOTBETCTBYIOWME TpeboBaHuam 5.2.7 4.

5.2.7.2 TpeboaHus

Mpu onpeaenexnun B cootsercTBun ¢ MCO 7509 u ananuse pesynbratos B cootBeTcTBumn ¢ UCO 10928
MUHUMaNbHOE AONTOBPEMEHHOE AAaBNEHME HA PaspbiB Py min 3@ X NET (CM. 4.6) AOMIKHO ObITb HE MeHee
MNt, 975% LCL OT HOMUHanbHoro aasneHusi PN, BbipaxkeHHOro B 6apax, rae n; 9759 cL WMEET COOTBETCTBYIO-
wee 3sHavyeHue cornacHo Tabnuue 16.

Mpu onpeaenenun B coorBercTBum ¢ UCO 7509 n ananuse pesynsratoB B cootBeTcTBuMM ¢ NCO 10928
cpeaHee A0NrOBPEMEHHOE aBrieHNUe Ha paspbiB Py, mean, 3@ X NET (CM. 4.6) NOMKHO ObITb HE MEHEE Nt PN, mean
OT HOMUHanNbHOro aasnexust PN BbipaXXeHHOTo B Bapax, rae ¢ pn, mean UMEET COOTBETCTBYIOLLIEE 3HAYEHUE
cornacHo tabnuue 16.

BbINONHAIOT NpUMEHUMBIE NpoLleaypbl, NOAPOGHO ONUCaHHbIE B NPUNOXeHUu A, ans o6ecneveHns cooT-
BeTCTBUA TPeBGOBAHMAM N0 MUHUMANBLHOMY KO3(hMULUMEHTY 3anaca NPOYHOCTU, NOAPOBHO ONUCAHHBLIM B Ha-
CTOSILLIEM NOANYHKTE.
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Tabnuya 16 — MuHUManbHble 3Ha4YeHUsI JONTOBPEMEHHLIX KO3 ULUNEHTOB 3anaca NPOYHOCTU Ty g75%LcL Y
Tlt, PN, mean

Tpy6a, N0 OTHOLUEHWIO K KOTOPOW NpU-
MeHSAEeTCA KO3 PULMEHT 3anaca nNpod- PN 32 PN 25 PN16 | PN 10 PN 6 PN 4 PN25
HOCTU

MuHUManbHbIN K03 dULUMEHT 3anaca
MPOYHOCTN My 9759 LcL, NPUMEHAEMBIA 1,3 1,3 1,45 1,55 1,6 1,65 1,7
K gonrospemMeHHoin 97,5 % LCL

MuHUManbHbIN K03 dULNEHT 3anaca
MPOYHOCTN Ny pN, mean: NPUMEHAEMBIN 1,6 1,6 1,8 1,9 2,0 2,05 21
K JONIrOBPEMEHHOMY CPeAHEMY 3HAYESHUIO

MpumevyaHna

1 KoadpduumneHTbl 3anaca NpoOMHOCTM B HacTosLLel Tabnuue npeanonarator nonHoe 3arnybnexnune TpyGel u ee
paboTy npu aasneHnun, pasHoM PN, 1 y4MTLIBAIOT COBOKYMHOE BrinsiHne u3ruba u AaBneHus. 3Ha4eHNA Ny pN mean
nony4atoT npu npeanonoxeHun 9 % unu 6onee HU3KOrO 3HaYeHNs ANA KO3 DULIMEHTA OTKIIOHEHUA Ha4anbHOW
KONbLEBOW NPOYHOCTU Ha pacTAXeHUe; ecni KO3PdULIMEHT OTKITOHEHUS BbILLIE 3TOrO NMPUHATOrO 3HAYEHUS, TO KO3d-
hMLMEHTBI 3anaca NPOYHOCTU JOMXHBI YBENUUUBATLCS.

2 M, PN, mean OCHOBaH Ha NOCTOAHHOM KO3(b(ULiMeHTe 3anaca NPOYHOCTU NPU KOMGUHWPOBAHHOI Harpy3ke
(oT pasnexus u usrnba), pasHoro 1,5. CM. MICO/TO 10465-3 ansa 6onee nonHoro pasbscHeHUsI.

5.2.7.3 Yucno ucnbiTatenbHbiX 06pasLoB Ans onpejernedus kKoadduumuenTa perpeccun AaBnenns Ry ,

Heobxoanmo ncnonb3oBaTh AOCTAaTOMHOE YUCIO UCTILITATENBHBLIX 00pa3LoB, kak MMHUMYM, AnAa 18 nony-
YaeMbIX TOYEK PaspyLUEHUS, YTOObI MOXKHO ObINO NPOBECTM aHanu3 B COOTBETCTBMM C meToaoM A UCO 10928.

5.2.7.4 OnuHa ucnbiTatenbHbix 06pa3LoB

OnuHa ucnbiTatenbHbiX 06pa3sLoB MEXAY YCTPOWCTBaMM KOHLEBOIO YMIIOTHEHUS AOIDKHA COOTBETCTBO-
BaTb 3HAYEHWUIO, yKkasaHHOMY B Tabnuue 15.

5.2.7.5 PacnpegeneHue BpemMeHn OTkasa

Bpewmsi oTkasa 18 unu 6onee ucnbitatenbHbix 06pa3yoB AOMKHO ObiTh Mexay 0,14 n Gonee 10%4, u pac-
npeaeneHne ecaT U3 STuX pesynsratoB AOMMKHO COOTBETCTBOBATL Npeaenam, ykasaHHoiM B Tadbnuue 13.

5.3 YCTOMYMBOCTb HANOPHbIX TPYO K LMKNMUYECKUM KONe6aHuAM BHYTPEHHEro AaBneHusa

5.3.1 OOwMe nonoxeHus

Ona HanopHbIX Tpy6 (cMm. 3.24) onpeaensioT yCTOMYMBOCTb K LIMKIMYECKUM KONeBaHUAM BHYTPEHHEro
naBneHus B cooTBeTcTBumU ¢ MCO 15306, ncnonb3aysa ucnbitatenbHble 06pasubl, COOTBETCTBYIOLME TpeboBa-
HuaM 5.3.4.

Heo6x0anMO UCNbITbIBATL HAMOPHbIE TPYObI, NPeaHa3HaYeHHbIE AN UCTIONb30BaHUS C COEAUHEHUSIMMU,
He HeCyLUMMU KOHLIEBOW Harpy3ku, ¢ YCTPOWCTBAMU KOHLIEBOTO YMIOTHEHUS, BbI3bIBAOLMMU TOSBKO OAHO-
OCHO€ HanpsbkeHue B UcnbiTatenbHbiXx oOpasuax. McnbiTbiBalOT HanopHble TPYObl, NpeaHa3HaYeHHble AN Uc-
Nonb30BaHUs C COeAUHEHUAMU, HECYLLIMMWN KOHLIEBYHO Harpy3kKy, ¢ yCTPOMCTBaAMU KOHLIEBOTO YMITOTHEHUS, Bbl-
3bIBAKOLUMKN ABYXOCHOE Hanpsi>XXeHWe B UCMbITaTeNbHbIX 0Opa3uax.

CpenHee pgaBreHue BO BPEMSA UCMbITAHMA AOMKHO ObITb PaBHbLIM HOMUHANLHOMY AasneHuto DN, Bbipa-
>KeHHOMY B Bapax. AMNnuTy4a AaBneHust AormkHa ObiTb paBHoi +0,25 oT HomuHanbHOro aasnexHust DN, T. e.
ob6pasel AomKeH ObITb UCNbITAH NPU LMKNUYEecKux Harpyskax mexay 0,75 - PN n 1,25 - PN, 6ap.

5.3.2 Tpeb6oBaHus

Mpu ucnbitTannu B cooteetcTeum ¢ MCO 15306 ¢ MCnonb3oBaHNEM BOAbI B KAYECTBE XXUAKOCTU Nepeaayu
[AaBreHNUsa UCMbITaTENbHbIA 06pasew He AOIMKEH NPOSABNATL NPU3HAKM TeUM Unu hunsTpauun B TEYEHNUE, Kak MU-
HUMYM, 108 UMKnoB. Yacrota LMKIIMYHOCTM JOIPKHA COOTBETCTBOBATL 3HAYEHMIO, Yka3aHHOMY B MICO 15306.

5.3.3 Yucno ucneitaresnbHbiXx 06pa3LOB ANs TUNOBOIO UCTbITAHUSA

Mcnonb3yloT O4MH UCMbITaTENbHbLIN 0bpaseL.

5.3.4 OnuHa n guameTp UCNbITaTeNbLHOro o6pasua

OnvHa ucnbiTatenbHoro o6pasiua Mexay yCTpoicTBamMu KOHLIEBOTO YMIOTHEHUSA JOHKHA COOTBETCTBO-
BaTb 3HA4YEHUIO, YKa3aHHOMY B Tabnuue 15.

HoMuHanbHbIA guameTp UCMbITaTensHOro oopasLa He AOMmkeH npeBbilaTb 3Ha4eHne DN 600.
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5.4 YCTONYMBOCTL K KOPPO3UU B COCTOSAAHUMN PACTAXKEHUA

5.4.1 OOwwue NonoxeHUs

Ona Tpy6, npeaHaszHa4YeHHbIX ANA UCNOMb30BaHWA ANA KaHanM3auWOHHbIX OTCTOMHMKOB, ONMpeaensoT
YCTOWYUBOCTb K KOPPO3UM B COCTOAAHUM PACTSXKEHUA C NOMOLLBIO Mpoueaypbl, ONMCaHHOW B 5.4.2 unu 5.4.3,
B 3@BMCUMOCTU OT PELUEHUsI N3rOTOBUTENS.

5.4.2 Mpoueaypa ¢ MCNONb30BaHUEM TOUYEK OTKa3a

5.4.2.1 TpeGoBaHus

McnbiTaHWsa BbINONHALIOT B COOTBETCTBUM ¢ MCO 10952, ucnonb3ya npusHak Te4Yn B Ka4ecTBe KpUTEPUA.
C nomouwpto metoga A MCO 10928 nony4yatotr aKCTpanonMpoBaHHyo gehopMauunio 3a x neT. SKCTpanonupy-
eMOe 3Ha4YeHne AOMKHO BbITb HE MEeHbLLE NPMMEHMMOTO Npeaena, ykasaHHoro B Tabnuue 17, unu anst Homu-
HanbHoM xectkocTu SN > 10000 npegena, pacCYMTaHHOIO C MOMOLLbLIO POPMYIbI

194
(ycorr, x/Am )min 100 = %, @7

roe (ycorr,x/dm )miU — Tpebyemas MUHUMAanbHas AONTOBPEMEHHAsA OTHOCUTENbHAA KonblLieBas aedopma-
uusi B arpeccuBHoun cpege (cm. 3.52), paccuntaHHas Ans Ha4anbHOW yAEenbHON KOMbLEBOM XECTKOCTH;
S — HavarnbHas yaenbHas KonbLeBas XXeCTKOCTb.

Tabnuya 17 — MuHMManbHas AONroBpeMeHHas OTHOCUTeNbHas KonbueBas AedopMauus B arpeccuBHOl cpefe
3a X NeT, Yeorr, x /Om

HoMuHanbHas xecT- 500 630 1000 1250 2000 2500 4000 5000 8000 | 10000
KocTb SN

MuHUMansHas
SKcTpanonupyemas 24 4 22,7 19,4 18,0 15,4 14,3 12,2 1,3 97 9,0
fedopmauus, %

3HaueHus aedopmaummn B Tabnuue 17 unu nonyyYeHHole u3 popmynbl (27) 0CHOBaHbI HA TOM, YTO MaK-
cuMarnbHas JonycTumasi 4OnNroBpeMeHHasa aecdopmauums ana nogsemHon Tpybel coctaBnsier 6 %. Usrotoeu-
Tenb TpyObl MOXET yKasaTb AONrOBPeMeHHY0 AedopMaLuio, OTIIMYHYIO OT JAHHOro npeanonaraemoro 3Ha-
YeHus. B Takmx cnyyasx TpebosaHua B Tabnuue 17 unm paccuMTaHHble C MOMOLLBIO popMynbl (27) AOMKHbI
KOppeKTMpOBaTbLCS NPONOpLUMOHanbHO. Hanpumep, ecnu 3HayeHue usrotoButens 6bino 3 %, To Tpebyemble
3HayeHusa BygyT coctaenATb 50 % 3HaveHuit M3 Tabnuubl 17 UM pacCcUMTaHHBIX C NOMOLLBIO hopMynbl (27),
a 3HavyeHue gechopmaumm M3rotoBuTeENs, paBHoe 8 %, NpUBeAET K NONyYeHuUI0 Tpebyembix 3HaYEHUI Ha ypoB-
He 133 % OT 3Ha4YeHui U3 Tabnuubl 17 UK NONYYEHHbIX C MOMOLLLIO chopMyTbl (27).

5.4.2.2 Yucno ncnbitatenbHbiX 06pa3sLoB AN TUNOBOTO UCMbITAHUS

Ecnu He yka3aHO UHOe, CrneayeT B3siTb JOCTATOMHOE YMCIIO UCTIbITaTENbHbLIX 06pa3sLoB ¢ 04HON unu 60-
nee Tpy6bl, YTOOLI BbINOMHUTL UX Pa3pyLUeHUe, Kak MUHUMYM, 18 pas, yTobbl aHanNU3 MOXKHO GbINO BLINONHUTL
¢ nomoulbio metoga A NCO 10928.

5.4.2.3 PacnpeaeneHue BpemMeHu oTkasa

MomeHTbI oTkasa 18 unu 6onee ucnbiTaTenbHbIX 00pa3LOB AOMKHLI BbITb pacnpeaeneHbl Mexay 0,1 4
u Gonee 10% 4, U pacnpeaeneHne 4ECATH U3 STUX PE3YNLTATOB AOMDKHO COOTBETCTBOBAT pacnpeaenexuio,
ykaszaHHOMy B Tabnuue 13.

B cnyyasx, korga HeucnpasHOCTb B BUAE TEUM HEMb3A NONy4nTh B TeyeHue meHee 1000 4, aABe u3 YeTbl-
pex COOTBETCTBYHOLLMX TOYEK paspyLleHus (cMm. Tabnuuy 13) AOmKHbI ObITh NONTYyYEHbI AONONMHUTENBHO MeXay
1000 4 1 6000 4 1 ocTaBLUMECH ABE — AOMONHUTENLHO nocne 6000 y.

Ecnu, kak MUHUMYM, 16 ucnbiTaTesbHbIX 00pa3LOB HE NPOLLKM UCTILITAHUE W OCTaBLUMECA UCMbITATENbHbIE
06pasLibl NPOXoAUnNK UcnbiTaHne B Te4eHne onee 10000 4, AONYCKAETCS BKIMIOYEHME STUX OCTABLUMXCA UCTbITa-
TernbHbIX 06pasLOoB B AaHHbIE, UCTONb3YEMble AN onpeaeneHua Tpebyemoro SKCTPanosIMPOBAHHOTO 3HAYEHUS.

5.4.3 Mpoueaypa ¢ UCNONb3OBaHUEM YKa3aHHbIX YPOBHEN PACTAXEHUA

5.4.3.1 TpebGoBaHus

YCTaHOBNMBAIOT Ha CTEHAEe B COCTOsiHMKM Aedbopmaunmn ucnbitatenbHble 06pasubl, COOTBETCTBYIOLUME
TpebosaHuaM 5.4.3.3 n 5.4.4, Ha ypoBHAX AedopmaLmn, pacCUUTaHHbIX B COOTBETCTBUU C TPEOOBAHMAMM
5.4.3.2, 1 BbINOMHAIOT UCMbITAHMA B COOTBETCTBUM C Mpoueaypamu, nogpobHo onucaHHbiMu B8 UCO 10952,
MCMOMb3ys NPU3HAaK TeYN B KAYECTBE KPUTEPUS.
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MomeHT 40 paspyLleHusi noboro OTAENbHOrO UCNbITaTeENLHOrO o6pasua He A0mKeH BbITh paHbLUe MO-
MEHTa, COOTBETCTBYIOLLIENO MPMMEHUMON NPOAOIHKUTENBHOCTU UCNbITaHus, T. € 1000, 3000 nnu 10000 u.

5.4.3.2 Tpebyemasi OTHOCUTENbHAA KOMbLEBaA AedhopMauus Ansi PACYETHOTO BPEMEHU UCMbITaHUS t

5.4.3.2.1 OB6Lume nonoxeHusi

YcTaHaBnMBaOT UCTIbITATENbHLIN 0Opa3ey Ha cTeHae npu aecopmayumn, pacC4MTaHHON B COOTBETCTBUM
€ 5.4.3.2.2 nnbo nNpun pacTsXKeHUM, pacCHMTaHHOM B COOTBETCTBUM C 5.4.3.2.3.

5.4.3.2.2 C ucnonb3oBaHnem gedopmauum

C NOMOLLbIO U3MEPEHHON HaYanbHOW KOMbLIEBOW XECTKOCTU Sy OTAENbHOro ucnbiTatenbHoro obpasya,
U NPOAOIMKMTENBHOCTM UCMbITAHMA { pacCyMTLIBAIOT TPEOYEMYIO OTHOCUTENbLHYIO KOMbLEBYIO Aedopmaumio
Yiest, t /dm(CM. 3.53), B NpOLEHTaxX AN OTAEMNLHOTO UCTILITATENLHOTO 06pasya no gopmyne

(Veest, t/0m )-100 = 3% (28)

rae ytest’t/dm — Tpebyemasi OTHOCUTENbHAA KonbUeBas gedopmauusi 4na nepuwoga ucnoitaHus, t, 4 (Cm.
3.53), paccuuTaHHag Ana HavanbHOW yAEnbHOW KOMbLIEBOW XXECTKOCTU UCMbITAaTENbHOro
obpasua;
K; — KoHcTaHTa (cM. 3.54), paBHas:
241,9 ana nepuoaa ucnsitaHnsa 1000 u,
233,3 ana nepuoga ucnoitanna 3000 v,
223,6 ana nepuoga ucneitaHus 10000 y;
Sp — uv3MepeHHas HavanbHas yenbHas KomnbLieBas XeCTKOCTb UCMbITaTeNsLHOro 0opasua, H/m2.
5.4.3.2.3 C yyeTOM pacTskeHUa
C nomoLLbI0 N3MEPEHHON Ha4YanbHON KOMbLEBON XXECTKOCTU Sy OTAENbHOro UCnbITaTenLHoro obpasua
U npoueHTa aedopmanmm, NONy4YEHHOTO ¢ NOMOLBIO hopmynbl (28), paccunTbiBaOT TPEOyEeMOE OTHOCUTENb-
HOE PACTSKEHUE &4 roqq ANA OTAENBHOTO UCMLITATENBHOTO obpasua no dopmyne

4,28 Yiest, t [Om e
{1+ |:ytest, t/(dm ‘200):|}2 dn

A€ & reqd — TpebyeMoe OTHOCUTENbHOE PaCTHXKEHUE ANA UCNLITAHUA B MOMEHT {, paccumTaHHoe Ansa dak-
TUYECKOW HaYanbHOM KOMbLIEBON XECTKOCTN Sy OTAENbHOIO NCMbITaTeNLHOro 00pasya;
Viest, t/dm — 3Ha4eHue, paccyYMTaHHOE AN UcnbITaTensHoro obpasua no opmyne (28);
€ — TONLWMHA CTeHKU UCMbITatenbHoro obpasua, Mmm;
d,, — CpedHuin AuameTp UcrbITaTensHOro obpasua, Mm.

5.4.3.3 Yucno ucnbiTatenbHbix 06pa3sLoB ANA TUNOBOMO UCMbITAHUS

Ecnu He ykasaHo uHoe, NpoBOAAT MUCMbITaHMe 4 00pa3sLOB Ha KaXaoM U3 TpexX YPOBHEN gedopmauun
UNKN PacTSKEHUA, ONPeAEneHHbIX B COOTBETCTBUM € 5.4.3.2. VcnbiTaTenbHble 06pasLbl AOMKHbI Bbipe3aThbes
U3 O4HOW UM HECKOMNbKMX TPYO.

5.4.4 OnuHa ucnbiTatenbHOro obpasua

InuHa ncnbiTatenbHoro obpasua gomkHa coctaenaTtb (300 £ 15) mm.

5.4.5 PacTBOp ANA UCNbITAHUNA

PactBop anga ucnbiTaHuin gomkeH cogepxxatb 0,5 monb/n cepHoi kucnotol (1,0 N). Bolaep>xuBaiot uc-
nbiITyemble 00pa3Lbl B 93TOM PaCcTBOPE B TEYEHUE 2 Y, MOCIE YEro ONpeaensoT Aedopmayuio B COOTBETCTBUM
¢ CO 10952. MpuHUMAIOT 3TOT pesynbTaT Kak Ans HyNeBoro BpeMEeHW AN onpeaeneHns AoNroBpeMEHHbIX
CBOWCTB.

€t reqd = (9)

5.5 MapkupoBka

MapknMpoBKa AorkHa pacnevaTtblBaTbCA UMK LUTaMNOBAaTbCSl HEMOCPEACTBEHHO Ha Tpybe Takum obpa-
30M, 4YTOObI MAPKUMPOBKA HE NPMBOAMIA K TPELLMHAM WUIN K APYTMM TUNAM HEUCNPAaBHOCTM.

Mpu ncnonb3oBaHWM nNeyaTu LBET NnevyaTHON MHpopMaLMK AOMMKEH OTNNYaTLCA OT OCHOBHOTO LiBETA U3-
Aenus, a pacneyarka JomkHa ObiTb Takom, YTobbl MapkmpoBka Gbina pazbopunBoii 6e3 yBenuueHus.

Ha Hapy>xHOI CTOPOHE Kaxkaon TpyObl A0mMKHA ObITb CneayloLas MapkupoBka:

a) 0603HaYeHne HaCTOsILLEro CTaHaapTa;

b) HomuHaneHbIN Anamerp DN n pag anameTpos, Hanpumep, A, B1, B2;

C) HOMUHarbHOE 3HaYeHue XeCTKOCTW B COOTBETCTBUU C pa3aenom 4;

d) HOMWHanNbHOE 3HaYeHne AaBneHusi B COOTBETCTBUM C Pa3aenom 4;
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€) AnA TpyO, NnpeaHasHavYeHHbIX A4na nogaqu NOBEPXHOCTHOW BOAbI UMM KAHANM3aLUMOHHbIX CTOKOB, KO-
noBas 6ykea «C»;

f) HaumeHoBaHKe Unu 0603Ha4YEHUE U3TOTOBUTENS;

g) AaTa u3rotoBneHns (0ObIYHBLIM TEKCTOM UMK KOA0M);

h) kogosas Oyksa «R» ANA ykasaHusi TOro, 4to Tpyba npurogHa Ans MCMONb30BaHWUSA NPU 0CEBOW Ha-
rpy3ke, €Cnm npuMeHUMo.

6 dPuTuHrM

6.1 Bce Tunbl

6.1.1 O6wme nonoxeHua

B aononHeHue k cneumansbHbiM TpeboBaHMAM, NOAPOOHO ONUCAHHBIM ANA KaXA0ro Tuna uTuHra, sce
OUTUHIM JOIKHBI COOTBETCTBOBATL TpeOOBaAHMAM, yKa3aHHbIM B 6.1.2—6.1.9.

6.1.2 Pap auameTpoB

Psp anametpoB (huTuHra 4OMmKeEH COOTBETCTBOBATL NPsAMOMY(bIM) y4acTky(am) TpyObl, C KOTOPbIM(MK)
(UTUHT coeauHseTCa B TPyOONPOBOAHOW CUCTEME.

6.1.3 HomuHanbHOe nasneHme PN

OGo3Ha4yeHne HOMUHanNbLHOro AasneHust PN ¢utuHra 4omkHO BbIOMPATLCH M3 3HAYEHWUH, YKa3aHHbIX
B pasgene 4, u OHO He AOIKHO ObITb MEHbLLE, YeM ANA NPAMOTo(bix) yyacTka(oB) TpyObl, C KOTOPbIM(MU) thu-
TUHT COeanHSIETCA B TPyOONpPOBOAHOM CUCTEME.

6.1.4 HomuHanbHas xecTkoctb SN

O003Ha4YeHne HOMUHANbLHOM XeCTKOCTU SN (PUTUHra AOIMKHO BbIOMPATLCA M3 3HAYEHUW, YKA3aHHbIX
B pasaene 4.

n pumMmevdyaHune — MaTepMan q)VITMHI'a, ANA KOTOPOro TonuwuHa CTeHKA U KOHCTPYKLIUA Takue Xe, Kak n'y pr6b|
C TakKuM Xe JnaMeTpoM, UMEET XXECTKOCTb HE MEeHbLLYIO XXeCTKOCTHU pr6bl. I'IpquHon 3TOro ABNAETCA reomMmeTpua (bMTI/IH—
ra. CnegoaTenibHO, HET HEOBXOAUMOCTM UCTILITLIBATL Takne CbVITMHI'M.

6.1.5 Tun coeauHeHus

Tun coeguHeHns JomkeH 0603HaYaTLCA Kak NOABUXKHDBIN UITN XXKECTKUIN B COOTBETCTBUU C ONpeaeneHnem
B 3.60 unu 3.61, 1 B 3aBUCUMOCTM OT TOr0 — SIBIISIETCSI UNIN HE SABNAETCA COeANHEHUE HECYLLUM KOHLUEBYIO
Harpysky.

6.1.6 Tun Tpy6bI

HorxkeH(Hbl) ykasbiBaTbes TUM(bl) TPYObl, C KOTOPLIM(bIMK) NPeAnonaraeTcs UCNONb30BaTh (OUTUHT, T. €.
NPUroaHbI MM HEMPUIOAHbI TPyObl Anst paboThl B YCNOBMSIX BO3AENCTBUSA NPOAOSIbHON HArpy3ku, BO3HUKALO-
LLei 13-3a BHYTPEHHErO AaBreHus.

6.1.7 MexaHn4YyeCKue xapakTepucTUKU (PUTUHIOB

PUTMHIU JOIKHBI MPOEKTMPOBATLCS M M3rOTaBNMBaTbCA B COOTBETCTBUM G NPUMEHMMbIMU HOpMaMU
NPOEKTUPOBaHUA, C TEM UTODObI MEXAHUYECKUE XapakTepUCTUKM Gblnu paBHbI UMK NPEBOCXOAUNMN XapakTe-
PUCTUKN NPAMOIO y4acTka TpyObl M3 CTEKNONNACTUKA C TAKMM Xe AaBMEeHWEM U HOMUHAINbHLIM 3HAYEHUEM
YKECTKOCTU Npu yCTaHOBKe B TPyOONPOBOAHON CUCTEME U, ECIIM NPUMEHUMO, NOAAEPKUBANIUCE AHKEPHBIMU
Gnokammu unu Koprnycamu.

MarotoButenb UTUHIra A0MKeH UMETb AOKYMEHTAUMIO MO NPOEKTUPOBAHMIO U TEXHOSIOrMKU NPOU3BOA-
cTBa UTHHra.

6.1.8 NepMeTUYHOCTb (PUTUHIOB NOCIIE YCTAHOBKMU

B cnyyasnx, koraa notpebutens 3anpaluMBaeT cneypManbHOe UCMbITAHME HA MEeCTe YCTaHOBKU UMM ecnu
OHO OrOBOPEHO MeXZy M3roToBuTenem u notpebutenem, OMTUHT U €r0 COeAUHEHUN OOMKHbI BblAEPKUBATL
Takoe ucnbiTaHne 6e3 NosiBNeHUs Teuu.

6.1.9 AnbTepHaTuBHbIE€ pa3Mepbl

BonbLioe pazHoobpasne MeTOAOB NPOEKTUPOBAHUA M TEXHOMOTMIA NPOM3BOACTBA, NPEAYCMOTPEHHBIX
ana marepuanos u3 GRP, yCcnoxHAeT npouecc NOfHOM cTaHgapTMsauummn pasmepoB OUTUHIOB U3 CTeKnonna-
CTuKa. [nA yCTaHOBUBLLENCA NPAKTUKK AONYCKN U pasMepsbl, ykasaHHble B 6.2—6.6 Kak MUHUMarnbHbIE, JOIK-
Hbl MPUHUMATLCH TONBLKO Kak OPUEHTUPOBOYHbIE, U APYTMe pasMepbl M AONYCKU MOTYT NPefoCTaBNATbLCSA 00b-
AIBNEHWEM U NO AOTOBOPEHHOCTU Mexay NoTpebutenem v U3rotoBUTenem.
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6.2 OTBOADI

6.2.1 Knaccudukauua otsoaoB

6.2.1.1 O6wue nonoxxeHus

O603Ha4YeHne 0TBOAOB AOIDKHO YUMTbIBaTh creaylowee:

a) HoMuHanbHbIN guametp DN;

b) paa anamerpos, Hanpumep, A, B1, B2;

C) HOMUHanNbHoe aasneHue PN;

d) HOMUHANbLHYIO xecTKoCTb SN;

€) TN COeAUHEHUS, T. €. NOABUXHOE USIU XKECTKOE U HECET UMM HE HECET KOHLIEBYIO HArpy3Ky;

f) yCcTaHOBOYHbIN yron (B rpagycax);

@) TMn oTBOAA (NUTON UNKU COOPHLIN);

h) Tun TpyGbI, €CnKu NPUMEHUMO.

6.2.1.2 HomunanbHbi gnametp (DN)

HomMuHanbHbii guametp (DN) cbutuHra gomkeH COOTBETCTBOBATL NPSIMOMY y4acTKy TPyObl, C KOTOpbIM
OH COeAUHSAETCA B TPYOONPOBOAHON CUCTEME U AOIMKEH UMETb OAWUH U3 HOMUHATbHbIX AUAMETPOB, YKa3aHHbIX
B Tabnuue 3.

6.2.1.3 Tun otBOAA

Tun oTBOAa AOMKEH 0603HaYaTLCA NMOO Kak NUTON, NGO Kak COOPHBLINA (COrMacHO PUCYHKY 2 U PUCYH-
Ky 3).

6.2.2 Pasmepbl U gonycku oTBoAOB

6.2.2.1 Jonyck no guamerpy

Jonyck no guameTpy 0TBOAA B NO3ULUAX pacTpyba AomkeH COOTBeTCTBOBaTh TpeboBaHuam 5.1.1.4.

6.2.2.2 YcTaHOBO4HLII Yron U 40NyCKU NO yrnam

YCTaHOBOYHbIN Yron oo — 3TO YrNOBOE U3MEHEHUE B HANpaBneHUU Ocu u3rnba (CM. pUCYHOK 2 U pucy-
HOK 3).

OTKIOHeHne hakTU4eCKOro M3MEeHEeHUs B HanpaBneHun uarmba He AOMKHO npeBbiwaTtb NMbo a° +0,5°,
ecnu coeauHeHue cnaHuesoe, NMbo a.°+1° ANA BCeX OCTanbHbLIX TUNOB COEAUHEHUA, B KOTOPOM npeanona-
raeTcs ero UCMnonb30BaHue.

MpunMedaHune—B Uenax payuoHanusalymu NpeAnoYTUTENbHLIE 3HaYEHUA AN YrNoB Uarnba PUTUHrOB AONX-
Hbl 6bITb paBHbIMKU 11,25°, 15°, 22,5°, 30°, 45°, 60° 1 90°. OTNUYHbLIE OT YKa3aHHLIX yribl uarnba MoryT oGecnequsaTbes
Mo [OrOBOPEHHOCTM MeXAY NOTPEOUTENEM W U3FOTOBUTENEM.

6.2.2.3 Paguyc kpuBusHbl R

6.2.2.3.1 Jlutble oTBOAbI

Pagnyc kpuBusHbl R (MM) NUTbIX OTBOAOB (CM. PUCYHOK 2) HE AOIDKEH OblTb MEHbLIE HOMUHANBLHOTO AUa-
metpa DN Tpybbl, ¢ KOTOpPOI OTBOA COEAUHSETCS B TPYOONPOBOAHOW CUCTEME.

Pa3mepbl, ykasaHHble ANns OTBOAOB B HACTOSALLIEM CTaHAApPTE, OCHOBAaHLI HA paanyce KpUBU3HbI R, KOTO-
pbiii paeeH 1,5 - DN, mm. Pasmepbl 0TBOAA A0MKHBI COOTBETCTBOBATL MO0 3HAYEHMAM HACTOALLEro craHaap-
Ta, NMMBO 3HA4YEHUSIM, OTOBOPEHHBIM MeXay NoTpeduTenem n U3roToBuTenem.
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A% \

Ly — AnuHa kopnyca; L — anuHa yknaaku; L — rmy6uHa BXxoAa; o — YCTaHOBOYHBIN yron; R — paguyc KpUBWU3HbI

PucyHok 2 — NMpumep NUTOro oTBoAa

A%/ \

Ly — AnvHa kopnyca; L — anvHa yknaaku; L — rmy6uHa Bxoda; o — YCTaHOBOYHbIW yron; R — pagnyc KpMBU3HbI
PucyHok 3 — Mpumep cbopHoro oteoga

34



rOCT P UCO 10467—2013

6.2.2.3.2 COOpHbIe OTBOAbI

OTBOAbI, M3TOTOBMEHHbIE NYTEM COOPKU U3 TOTOBbLIX Y3/10B NPSIMON TPYObI (CM. PUCYHOK 3), HE AOSKHbI
obycnaBnuBaTb yrnoBoe usmeHeHue cabilue 30° Ang Kaxaoro cermeHTa orsoga. OCHOBaHWE KaXaoro CerMmex-
Ta AOIDKHO UMETb AOCTaTO4HYIO ANUHY BONU3M KaXKA0ro coeAuHEHMs! Ans obecneyeHns BHeLWHENW 0OMOTKHU.

Paauyc kpuBu3Hbl R, MM, COOPHbIX OTBOAOB HE AOIDKEH ObITb MEHbLUE HOMUHANBLHOTO guamerpa (DN),
B MUINIMMETPaAXx, TPyObl, C KOTOPOI OTBOA COeAUHSIETCA B TPyDONpPOBOAHON cCUcTEME.

Pa3smepbl, ykazaHHble ANs OTBOAOB B HACTOsILLEM CTaHAApTE, OCHOBAHbI HA pagnyce KpuBU3HLI, R, KO-
Topbin paBeH 1,5 - DN, mMM. Paamepbl OTBOAOB AOMKHbI COOTBETCTBOBATbL NMMOO 3HAYEHUAM B HACTOALLEM
cTaHgapTte, nMbo 3Ha4YeHUAM, OrOBOPEHHBIM MeXAy NoTpebuTenem U M3roToBUTENEM.

6.2.2.4 lnnHa

6.2.2.4.1 O6GLme nonoXxeHus

[nuHa oTaenbHbIX OTBOAOB 3aBUCUT OT 0603HAYEHHOIO YCTAHOBOYHOIO YITa, paguyca KpUBU3HbI U 4nNu-
Hbl NMIOObLIX MMHENHBIX YANUHEHUNI, 0BeCneYeHHbIX ANl COeAUHEHUS UNKU APYTUX Lenel. 3asBneHHasa unm yka-
3aHHasa AnuHa yknaaku L (cm. 6.2.2.4.2) AomkHA COOTBETCTBOBATL A0NYyCKaM, NPUMBEAEHHbIM B 6.2.2.4 4.

MuHumanbHan AgnMHa kopnyca AomkHa NPpMHUMAaTLCSA Mo Tabnuue 18 Kak Ans nUTbIX, Tak u Ana COOPHbIX
OTBOAO0B. 3HAYEHUS, OTAIMYHLIE OT 3HAYEHWUN, YKa3aHHbIX B Tabnuue 18, MOryT MCnonbL30BaTbLCA NO AOTOBOPEH-
HOCTH Mexay notpebuTenem U 3roToBUTENEM.

Tabnuuya 18 — MuHumanbHan AnuHa kopnyca, Lg Ans OTBOAOB (CM. PUCYHOK 2 U PUCYHOK 3)

YCTaHOBOYHBIIA Yron o
DN 90° 60° 45° 30° 225° 15° 11,25°
MuHumansHas aAnvHa kopnyca Lg MM
100 165 90 65 45 35 25 20
125 190 110 80 55 40 30 20
150 230 135 95 65 50 35 25
200 305 180 130 85 65 45 35
250 380 225 160 105 80 55 45
300 455 265 100 125 95 65 50
350 530 310 225 145 110 75 60
400 605 350 255 165 125 85 65
450 680 395 285 185 140 95 70
500 755 440 315 205 155 105 80
600 905 525 380 245 185 125 95
700 1055 615 440 290 215 145 105
800 1205 700 505 330 245 165 125
900 1355 785 565 370 275 185 140
1000 1505 875 670 410 305 200 155

6.2.2.4.2 YnoxeHHas gnvHa

YnoxeHHasa gnuHa L oTBoAa AOIDKHA NMPUHUMATLCA Kak pacCTosiHWE C OA4HOro KOHLA OTBOAA, 3a UCKMIO-
yYeHueM rnyOuHbl Bxoga pactpyba mydpThl, rae NPUMMEHMMO, BbICTyNaoLLe BAOMb OCU 3TOr0 KOHLA OTBOAA
[10 TOYKU NepecedeHns ¢ 0Cbio APYroro KoHLa oTBoAa.
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[nsa KoHua oTBOAA, BKMoYatoLwero B cedbs pactpyb, ynoxeHHas AnuHa L 4omkHa NPUHUMATBLCS Kak Aanu-
Ha kopnyca L g ¢ npubaeneHnem rmybuHel Bxoga L; (CM. pucyHok 3).

6.2.2.4.3 [JnuHa kopnyca

[nuHa kopnyca oTBoAa L g AOHKHA NPUHUMATBLCSA Kak PacCTOSHWE OT TOYKU NepecedeHuss AByx 0cen n3-
ruba 0o ToukM Ha GO U3 0Cer, PaBHON ANUHE YKMAAKN 38 BLIYETOM OAHON rnyOuHbI Bxoaa L. 3HayeHus
B Tabnuue 18 ABNATCA NokasaTensaMm MUHUMASIbHOW AMUHbI, U OHW ONPEeLEensoTCA reoMeTpuein UTUHra
1 MOryT notpeboBaTh yBENUYEHUs AN o0ecneveHns AOCTaTOMHOW ANWHBI ANSi BHELWHWX 0OMOTOK Ha ckocax
U CTbIKax.

6.2.2.4.4 [lonycKku No yrnoXeHHOW ANuHe

[na nuTbIX OTBOAOB A0MYCTUMOE OTKIIOHEHWE YNOXEHHOW ANUHbI OT 3asIBNIEHHONO 3HAYEHUSI COCTABNSAET
(L £ 25) mm.

Onsa c6opHbIX OTBOAOB AOMNYCTUMOE OTKIOHEHUE YNOXEHHOW ANWHbI OT 3asiBNEHHOI0 3HAYEHUS COCTaB-
nset [L + (15 - yncno ckocos n3rnba)], Mm.

6.3 TpOWHUKK

6.3.1 Knaccudukaumsa TpoHUKOB

6.3.1.1 O6LyMe nonoxeHus

OBo3Ha4YeHne TPOMHUKOB JOSMKHO YUUTbIBATh CReayoLLee:

a) HOMUHanbHbIN gnametp DN;

b) pag anametpos, Hanpumep, A, B1, B2;

C) HOMUHansHoe aasneHue PN;

d) HoMMHanbHas XecTkocTb SN;

€) TUN CoefUHEHUs, T. € TMOKOE UKW JKECTKOE M HECET UMW HE HECET KOHLIEBYIO HArpy3Ky;

f) ycTaHOBOYHbIW yron, rpagychl;

g) TN TPOWHMUKA, — FIUTO UNKU COOPHBIN;

h) Tun Tpy6bl, €CnK NPUMEHUMO.

6.3.1.2 HomuHaneHbIn gnametrp DN

HomuHanbHbI anametp DN dutmHra 4ormkeH COOTBETCTBOBATL NPSIMOMY Y4acTKy TPyObl, C KOTOPbLIM OH
COEAMHSIeTCA B TPYOONPOBOAHON CUCTEME M JOSDKEH UMETb OAUH U3 HOMUHASbHBLIX AMAMETPOB, YKa3aHHbIX
B Tabnuue 3.

6.3.1.3 YcTraHOBO4HbLINM yron

YCTaHOBOYHbIN YIof o 3TO Yr10BOE M3MEHEHWUE B HanpaBNeHMN OCU TPOMHUKA (CM. PUCYHOK 4), U OH 05
XXEH cocTaBnsaTb 90° ANs HANOPHLIX TPYO.

6.3.1.4 Tun TpoMrHuKa

Tvun TPOWHMKA AOIPKEH 0003HAYaTLCA B COOTBETCTBUMN C PUCYHKOM 4.

6.3.2 Pasmepbl U 4ONYCKU TPOMHUKOB

6.3.2.1 Jdonycku no anameTpy

Jdonycku no aunameTpy TPOWHUKA B NO3MLMAX pacTpyboB AOMKHLI COOTBETCTBOBATL TpebOBaHUAM
51.14.

6.3.2.2 [onycku no yrnam

Jlio6oe OTKNOHEHMWE OT 3asiBNEHHOTO U3MEHEHUS B HaNpaBneHUu TPOIHUKA He AOSHKHO NpeBbilwaTh Nbo

o’+0,5%, ecnu coeannenune dnaHuesoe, nbo a’+1° ANs BCEX OCTaNbHLIX TUMNOB COEANHEHUS!, C KOTOPLIMU
npeanonaraeTcs UCNosib3oBaHWe TPONHUKA.

6.3.2.3 OnunHa

6.3.2.3.1 O6wme nonoxeHuA

MpuMedyaHmne— HacToAawmin cTaHaapT COAEPKUT TOINBKO TpeGoBaHUSI MO pasMepam TPEXXOA0BLIX TPOWHWUKOB.

Pa3mepbl, OTAWYHbIE OT YKa3aHHbIX, MOFYT UCNONb30BAaTbCSA MO AOrOBOPEHHOCTU Mexay noTpebutenem
n usrotoputenem (cm. 6.1.9).

6.3.2.3.2 [nuHa kopnyca

6.3.2.3.2.1 O6me nonoxeHnsn

Anuna kopnyca Lg ouTuHra (CM. pUCyHOK 4) NOMKHA ObITb PAaBHOW YSOXEHHOW ANMHE rmaBHOro Tpy6o-
npoeoja 3a BLIYETOM ABYX rMybuH Bxoaa L;.

6.3.2.3.2.2 JluTble TPONHUKM

JnuHa kopnyca L g NIMTbIX paBHONPOXOAHLIX TPOWHMKOB HE A0MKHA ObiTb MEHbLLE MPUMEHNMOTO 3Ha4e-
HUS, ykazaHHOro B Tabnumue 19.
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- - j - - - j -
L i T & Q L L
o I o -]
a — PaBHonpoxogHoR TPORHUK b — HepaBHONPOXOAHOW TPORHUK
L
L; Lg L

¢ — HepaBHONpoxoaHOW KOCOIA TPOAHUK

o — YCTaHOBOYHLIA yromn; B — AnNWHa yKNaaku TpoliHuka; Bg — AnvHa AedhopmaLv TpolHnKa; B — rny6uHa Bxoga pactpy6a
TPOHUKa; L — AnuHa yKnagku rmasHoro TpyGonposoda; Ly — AnvHa Kopryca rmasHoro Tpy6onposoaa; L; — rmy6uHa Bxoaa pactpy6a
rnasHoro Tpybonposoja

PucyHok 4 — Tunosble TPORHUKN

Tabnuuya 19 — MuHumansHas gnuHa kopnyca Lg NATLIX paBHONPOXOAHLIX TPOWHUKOB

DN Lg, MM
100 206
125 220
150 290
200 360
250 430
300 510
350 540
450 650
500 700

37



FOCT P UCO 10467—2013

OKOH4YaHuUe mabnuupi 19

DN Lg, MM
600 800
700 900
800 1000
900 1120
1000 1220

6.3.2.3.2.3 COOpHbIe TPOWHUKK

[Ansa c6opHbIX PaBHONPOXOAHbLIX TPOWHUKOB MUHUMAIIbHAA AnNuHA Kopryca Ly AomkHa ObITh CreayioLen:

a) 750 mm ansa DN < 250;

b) 1250 mm ana 250 > DN < 600;

¢) 1750 mm ansa 600 > DN < 1000.

6.3.2.3.3 OnuHa cMeLleHuns

AnuHa cmellenns Bg 0TBOAHON TPYObl (CM. PUCYHOK 4) [OMMKHA NPUHUMATLCA B Ka4EeCTBE pacCTOSIHUS
OT OZHOTO KOHLA OTBOAHOM TPyObI (MCKMIoYas, rae NpuMeHUMo, rmyOuHy Bxoga pactpyba) 40 TOUKM nepeceye-
HWA NepPexogHON OCK (PUTUHIA C YANIMHEHHOW OCbIO OTBOAHOW TPYObl.

AnuHa cmellenns Bg 0TBOAHON TPYObl paBHONPOXOAHBIX TPOMHUKOB AOMKHA COCTaBMATE 50 % ANVHBI
kopnyca Lp.

6.3.2.3.4 YnoxeHHas AnvHa

Ons rmasHoro TpyGonpoBoaa TPOMHKUKA, BKNOYasa pactpyd u mydty, ynoxeHHas anuHa L sBnsietcs Anu-
HOW kopnyca L g ¢ npuBasneHneM rinyouHbl BXoAa L; B koHUe pacTpyba (Cm. pucyHok 4). [ins rmaBHoro Tpy6o-
nposoAa TPOMHKKA, UMEIOLLIero ABa pacTpyba, ynoxeHHas AnuHa L aBnaeTca ANMHON kopnyca Lg ¢ npubas-
nexHuem AByx rnybuH sxopa L;.

6.3.2.3.5 [onycku no anuHe

6.3.2.3.5.1 TpOWHMKU, NICNOMb3YEMbIE C XXECTKUMU COEAUHEHNAMU

Jonyctumoe OTKNOHEHUE OT 3asBNIEHHON U3rOTOBUTENEM ANMUHbLI CMELLEHUS U ANIUHbI KOpMyCca yKa3aHo
8 Tabnuue 20.

Tab6nunya 20 — OTKIOHEHWE OT 3asiBNEHHON ANWHBI TPOMHUKOB, UCNONB3YEMBIX C XXECTKUMU COEAUHEHUSIMU

HomuHanbHbil guametp DN MpeAaent! OTKNOHEHUS OT 3aABMEHHOW ANUHBI, MM
100 < DN < 300 +1,5
300 < DN < 600 +25
600 < DN <1000 +4,0

6.3.2.3.5.2 TpONHUKMK, UCNOMnb3yemMble C TMOKUMU COeANHEHUSIMU
[onycTtumoe OTKNOHEHUE OT 3asiBNEHHON U3rOTOBUTENEM ANMHbI CMELLEHUS U ANUHBI KOpNyca TPOWHUKA
cocTasnsieT + 25 MM unu £ 1 % ynoxeHHOW ANUHLI, B 3aBUCUMOCTM OT TOrO, UTO GonbLue.

6.4 MepexogHukn

6.4.1 Knaccudukaumsa nepexogHUKoB

6.4.1.1 OBLume NONOXKEHUS

O603Ha4YeHne NepexoaHNKOB JOMKHO yUUTbIBATL crieayloLuee:

a) HomuHanbHble anametpbl DNy n DNo;

b) pan amameTpos, Hanpumep, A, B1, B2;

C) HOMUMHanbHOe aasnexue PN;

d) HOMUHanNbHYIO XeCTKOCTb SN;

€) TUN COeIUHEHUS, T. €. TMDKOe UNK XKECTKOE U HECET UNKN HE HECET KOHLIEBYIO HArPysKy;

f) TN NnepexoAHuKa, T. €. C KOHLEHTPUYHBLIM UIU IKCLIEHTPUYHBIM PACNOSIOXKEHUEM KOHLIEBbLIX OTBEPCTHUIA;
@) TMn TpyObl, €CANM NPUMEHUMO.
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6.4.1.2 HomunanbHbiit anameTtp DN

HomuHanbHblie anametpol DNy 1 DN, nepexoaa [omkHbI COOTBETCTBOBATL NPAMOMY Y4acTky TpyoObl,
C KOTOPbIM OHa COoeauHsieTcs B TPyOONPOBOAHON CUCTEME M JOMKHbI COOTBETCTBOBAaTb HOMMHAMNbLHLIM Ana-
MeTpam, ykazaHHbIM B Tabnuue 3.

6.4.1.3 Tun nepexoaHuka

Tun nepexoaHuKa AOmMKeH 0603HA4aTLCA MO0 KaK C KOHUEHTPUYHBIM, NMBO KaK C 9KCLEHTPUYHbLIM pac-
NOrOXXeHNEM KOHLIEBbIX OTBEPCTUI (CM. PUCYHOK 5).

6.4.2 Pa3mepbl U AONYCKU NEPEeXOaHUKOB

6.4.2.1 Oonyck no guameTpy

[donyck no avameTpy nepexofHuka Ha no3uuusix pactpyba AOmKeH COOTBETCTBOBaTb TpeGoBaHUAM
5.1.1.4.

6.4.2.2 TonuwmHa CTEHKU

6.4.2.2.1 3a uCKInio4eHUEeM criy4aes npuMeHeHus 6.4.2.2.2, TonwmHa CTEHKU KOHYCHOW CEeKuuK nepe-
XOAHUWKA A0MKHA BbITb HE MeHee BonbLIEero n3 3Ha4YeHui:

a) amamertpa, NpuBeAEHHOro B Tabnuue 21 ana HomuHanbHOro auamerpa DN npaMon cekuumn ¢ 60nb-
wum anametpom (DN4 Ha pucyHke 5);

b) TONLMHBLI CTEHKK, ONpeAeneHHO| C MOMOLLbLIO YOPMYIbl

_gP._ 9
emin =0, 0,01, 30)
rae 6 — koadpdmMuMeHT 3anaca NPOYHOCTH;
P — BHYTPEHHee AaBrieHue, COOTBETCTBYIOLLIEE HOMUHANLHOMY AaBreHuto, 6ap;
d; — BHYTPEHHUI AnaMeTp Npsamon cekuuu ¢ bonbumm anamerpom (DN4 Ha pucyHke 5), m;
€min — MMHUManbHas TOMLLMHA CTEHKN KOHYCHOM CEKLIMU PEAYKLIMK, MM;
G; — KpaTKOBPEMEHHAast KONbLieBast NPOYHOCTb HA Pa3pblB KOHYCHOW CeKLum (CM. 6.4.2.4), H/Mm2.
6.4.2.2.2 Ecnu u3rotoButenb XenaeT UCNomnbL30BaTh TOSLLUUHY, OTAIMYHYIO OT YKa3aHHON B 6.4.2.2.1, OH
JOMKEH f0Ka3aThb, YTO paboune xapakrepucTuku MaTepuana nponopLUMOHAnNbHO BhILLE 3HAYEHUS, NPUBEAEH-
Horo B 6.4.2.4.
6.4.2.3 OnuHa
6.4.2.3.1 O6LUMe nonoxeHus
Onuua L, Lg v L Ha pucyHke 5 pomkHa ObiTb 3asiBreHa 3rotoButenem W COOTBETCTBOBATL OMyCKaMm,
npueBeaeHHbIM B 6.4.2.3.5.
6.4.2.3.2 YnoxeHHasa gnuHa
YnoxeHHasi AnuHa L nepexoaHuka AOMMKHA NPUHUMATLCSA Kak obLiasn AnuHa, 3a UCKMTIoYeHUeM rmyOuHb!
BX0Za koHLa pactpyba, rqe npuMeHumo.
6.4.2.3.3 [nuHa kopnyca
Onvna kopnyca Lg nepexoaHuka (CM. PUCYHOK 5) ABMAETCA YNOXEHHOW ANMHON L 3a BbIMETOM [BYX IMy-
OuH Bxoaa pactpyba L;.
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DN,
DN,

L L

a — MepexoAHNK C KOHLIEHTPUYHBLIM PacrioNOKeHMeM KOHLIeBbLIX OTBepPCTUA

DN,
DN,

L.

1

L.

1

b — MepexoaH1K C SKCLIGHTPUUHBIM PACTONOXKEHNEM KOHLIeBbIX OTBePCTUI

L — ynoxeHHas AnuHa; Lg — anvHa kopnyca; L — AnNWHa KOHYCHON cekumy; L; — rny6uHa BxoAa natpy6ka; DNy — GonbLumii
HoOMUHanbeHeIR AnameTp; DNy — MeHbLUIMIA HOMUHAMEHEIA AnameTp

PMOyHOK 5— ﬂepEXO[J,HI/IKI/I C KOHUEHTPUYHBIM U 3KCLEHTPUYHBIM pacnofioXXeHneM KOHUEeBbIX OTBepCTVIVI

Tabnuya 21 — MuHumansHas ToMNMUHa CTEHKM ANs NepexofoBs (cM. 6.4.2.2)

HomuHanbHbIN guameTp DN MuHUManbHas TonwyHa CTEHKU, MM
300 unu MeHsblLLe 2,8
350 3,3
400 3,8
450 4,2
500 47
600 56
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OkoHYaHue mabnuupl 21

HomuHaneHbli anameTp DN MuHumaneHas TonWwmMHa CTeHKU, MM
700 6,6
800 7,5
900 8,4
1000 9,4
1100 10,3
1200 11,3
1300 12,2
1400 13,1
1500 14,1
1600 15,0
1700 15,9
1800 16,9
1900 17,8
2000 18,8
2100 19,7
2200 20,6
2300 21,6
2400 22,5
2500 23,4
2600 24,4
2700 25,3
2800 26,3
2900 27,2
3000 28,1
MpumeyaHnsa
1 lNpuBefeHHbIE 3HAaYEHUA TONLWMHBI CTEHKU NPUMEHUMBI TOSNBKO K HOMUHansHoMy aasnexuio go PN 2,5.
.El,rlsj Gonee BLICOKMX 3HaveHUil 4aBneHns HeobxoaMMO nonb3oBaTbcs OpMYIol (29) AnNa onpegeneHna NpUMeHU-
MO MUHUMAanbHOMW TOMNLLWUHBI CTEHKW.
2 lMpuBefeHHbIe 3HaYeHNs TOMNLMHLI CTEHKU NpeAnonaratoT HauyarbHyo KOMbLEBYo NPOYHOCTb Ha pacTskeHUe
G, paBHyto 80 H/Mm?2

6.4.2.3.4 [InnHa KOHYCHOW CeKuuu

JnuHa Lt KOHYCHOW CeKUum (CM. PUCYHOK 5) fomkHa ObiTh He MeHee 1,5 - (DNy — DNo), mm.

MpwumeyaHune—BcrneacTeue ruapaBnuyeckoro ConpoTUBIIEHUs OBLLENPUHATON NPaKTUKOA ABNSETCA NPoekK-
TUpoBaHue 663Hal'|opHO|7l peayKuun ¢ 3KCUEHTPUYHBLIM pacnonoXeHnemM KOHLeBbIX OTBepCTI/IVI ana L-|— HUXe 3KBUBaNeHT-
HOWN pefyKLMW € KOHLEHTPUYHLIM pacrofioXXeHneM KOHLEBLIX OTBEPCTUiA.
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6.4.2.3.5 [lonycku no ynoXxeHHoW AnuHe

6.4.2.3.5.1 lNMepexogHUKK, UICNOMb3YEMbIE C XKECTKUMU COEAUHEHUAMM

JonycTuMoe OTKNOHEHMWE OT 3asiBNEHHON U3roTOBUTENEM YNOXEHHOW ANUHLI L nepexoaHuka COOTBET-
CTBYET 3HAYEHUIO, NpuBeAEHHOMY B Tabnuue 20 ans TPOWHUKOB.

6.4.2.3.5.2 MNepexoaHWKKn, UICNONb3yeMbie C NOABWKHbIMU COEAUHEHUAMU

HonyctumMoe OTKIOHEHWeE OT 3asiBNEHHON M3rOTOBUTENEM YNOXXEHHON ANWHBLI L nepexoaHuKka cocTaBns-
et 6onbluee 3HayeHne — (L + 50) mm unm (L £ 1) % — B 3aBUCUMOCTU OT TOrO, YTO Bonblue.

6.4.2.4 MexaHn4eckue xapakTepUCTUKN CMIOUCTOr0 MaTtepuana KOHyCHOW CekLmMu

[lns npoBepku CBOMCTB CIOUCTOr0 Marepuana, UCnosb30BaHHOTO B KOHYCHOM CEKLIMMW, U3rOTOBAAIOT Na-
HEeNU C NOMOLLBIO TEX XKEe MaTepUanoB U BbIMOSHAIOT YKNAAKY TaK, KaK 3TO BbINOMHAETCSA ANsi KOHYCHOW CeKuuu
nepexoaHuKa.

Mpu ucnbitanum B cootBeTcTBUM ¢ MCO 527-4 unu UCO 527-5 B 3aBUCUMOCTU OT KOHKPETHOIO chny4asi
ucnbiTatenbHbie 06pasLpbl, B3ATblE U3 MAHENU, AOMKHbI UMETb HAYanbHYIO KONbLEBYIO MPOYHOCTL HA PacTaXe-
HUE G, PaBHYIO, KaK MUHUMYM, 80 H/MM2.

6.5 CeanoBuaHble Hacaaku

6.5.1 Knaccuukauusa ceanoBuaHbIX HACaAOK

6.5.1.1 OB6Lume NonoXxxeHus

O6o03Ha4yeHne ceanoBuAHbIX HACAA0K AOIMKHO YUUTLIBATL CrieayloLlee:

a) HOMUHanNbHbLIN AnameTtp DN;

b) paa auametpos, Hanpumep, A, B1, B2;

C) HOMUHanbHoe aasreHune PN;

d) TMn coeguHeHus, T. €. NOABUXKHOE UIU XKECTKOE M HECET UMM HE HECET KOHLEBYIO Harpy3ky;

€) YCTaHOBOYHDbIN Yron «;

f) Tun TpyObI, €CNKU NPUMEHNUMO.

6.5.1.2 HomuHanbHbi guametp DN

HomuHaneHbit anamerp DN ceanoBuaHOW HAcaaku AOIDKEH NPEACTaBNATL COO0N KOMOMHALMIO HOMU-
HanbHOro agnametrpa DN rnaBHOW TpyObl, C KOTOPbIM OHA COeAuHSIeTCA B TPybonposoae, U HOMUHANBLHOIO
anametpa DN otsogHoIi TpyObl. HOMMHanbHeIM gnameTpom DN rnaBHoi TpyObl A0MKEH ObITb OAUH U3 HO-
MUHanbHbIX guametpoB DN, ykasaHHbIx B Tabnuue 3. HOMMHanNbHLIM AWAMETPOM OTBOAHOW TPYObl JOMKEH
ObITb OAWH U3 HOMMHANbHbLIX AMaMETPOB, yKa3aHHbIX B COOTBETCTBYIOLLEM CTaHAapTe Ans TpyObl, C KOTOPOH
OOIKHa CoeaAnHATLCA OTBOAHAA Tpyba.

MpumMmeyaHune— ObosHaveHne DN 600/150 ykasbiBaeT Ha ceAnOBUAHYIO HAacaaKy ANs COeAUHEHUS NMUHUK
otBeTBneHns DN 150 ¢ Tpy6onposogom DN 600.

6.5.1.3 YcTaHOBO4HbIN yron

YCTaHOBOYHBIN Yron o SIBMAETCA HOMUHAMNbHbLIM YIMOBbIM U3MEHEHWEM HanpaBreHUs OCKU CearnOBUAHOMN
Hacagku (PUCYHOK 6).

6.5.2 Pasmepbl ceanoBUAHON HACaAKU U CONYTCTBYIOLME AONYCKU

6.5.2.1 Honyck no guamerpy

Jonyck no AgnameTpy 0TBOAHOMN TPYObl B NONOXEHUN COEAMHEHUS AOMMKEH COOTBETCTBOBATL TPEOOBaHU-
am 5.1.1.4, ecnn NnpUMEHNMO.

6.5.2.2 OnunHa

AnuHa oTBOAa Lg 3aBUCUT OT YCTAHOBOYHOIO Yrna o M ANWHbI, 06ecneyMBaeMon Ans CoefUHEeHUs
unu apyrux uenen. AnuHa otBogHON TpyObl HE AOIKHA, Kak npaBuno, 6biTb MeHble 300 MM, X0Ta Apyrue
3HaYEHUS ANUHbI MOTYT UCNOMb30BaTLCA MO AOrOBOPEHHOCTU MexXay NoTpedutenem u U3roToBUTENEM.

6.6 ®PnaHueBble NePeXOAHUKMU

6.6.1 Knaccudukaumsa dpnaHueBbix nepexoaHUKoB

6.6.1.1 OBme nonoxkeHus

Ob6o3HaveHue naHUeBbIX NEPEXOAHUKOB AOMKHO YUYNTLIBATb CReayoLLee:

a) HoMUHaneHbIM Anametp DN;

b) psa anameTtpos, Hanpumep, A, B1, B2;

C) HOMUHanbHoe aasneHue PN;

d) HOMUHAanNbHYIO XXECTKOCTb SN;

€) TN CoeaAUHEHUs, T. €. TMBKOe UM XXECTKOE U HECET U HE HECET KOHLEBYIO HArpysKy;
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DNy — HoMuHanbHBII AnaMeTp oTBOAHOM TpyGbl; DNy — HOMUHAIBHLIA AnaMeTp rnasHol TpyObl, Ly — AnWHa 0TBOAHON TPYGb!,
o — YCTaHOBOYHbIN Yron

PucyHok 6 — TunoBas 6e3HanopHasa cegnoBugHasa Hacafka

f) AnameTp pacnonoxeHus OTBEPCTUI ANA KpenexHbix 60ToB;

g) Tun TpyObl, ECAN NPUMEHNMO.

6.6.1.2 HomuHanbHbI gnameTp DN

HomuHanbHbI gnameTtp DN cuTuHra JomkeH COOTBETCTBOBATL pa3mepy NPsIMOro yyacTtka TpyObl, € KO-
TOPbIM OH COEAUHAETCA B TPYOONPOBOAHOW CUCTEME, U A0MKEH NpeacTaBnATb COO0WU OAUH U3 HOMMUHATIbHbIX
aunametpos DN, ykasaHHbix B Tabnuue 3.

6.6.1.3 ObosHaveHue pnaHuya

Xapakrepuctuku chnaHueBbIX COeMHEHUIA AOMMKHbI COOTBETCTBOBATL TpeboBaHUAM noTpebutens, Ha-
npumep, NO OKPY>KHOCTU pa3meLleHusi BonTos, AMameTpy oTBEPCTUS AnA 60NTOB, NAOCKOCTU UMK BbINYKNOCTH
NOBEPXHOCTU, BHELUHEMY AWameTpy (bnaHua U BHYTPEHHEMY anameTpy dnaHua.

MpumMeyaHune—>dnaHubl HacTo yKa3biBaloT CCHINIKOM Ha cneuudukaLuio, BKOYatoLyio HoMep geTanu. 3ToT
HoMep AeTanu Heoba3aTenbHO NpefcTaBnsAeT coboit Homep AeTanu AN GraHUeBoro NepexoaHuKa.

M3rotoBuTenb CoeaUHEHUS JOMKEH NPeACTaBUTL MOMHY0 MHOPMaLUIo O draHLe, NPoKnajKke, MOMEHTE 3aTsKKU
6onTa, cTeneHn U xapakTepe cMasku 6onTa, u nocrejoBaTenbLHOCTH 3aTsHKKKU 6onToB.

6.6.2 Pa3amepbl (pnaHueBbIX NEPEXOOAHUKOB U CONYTCTBYIOWMNE AONYCKN

6.6.2.1 [Jonyck no anameTpy

Honyck no guameTpy hnaHLEeBOro nepexoaH1Ka B no3uuum pactpyba, ecnvm npuMeHumo, A0MmKEH COOT-
BETCTBOBAaThb TpeboBaHusM 5.1.1.4 HacTosLLero craHaapra.

6.6.2.2 TonwmHa CTEHKU

TonwmHa CTEHKU nepexodHuka B NMobOM MecTe He AOIKHA ObiTb MeHblue MWUHUMAaNbHOW TOMLUMHbI
CTeHKM TPYyObl, C KOTOPOI NPeanonaraeTca UCNonb30BaTb NEePEXOAHUK.

6.6.2.3 Onuna

OnuHa L ouTuHra (PUCYHOK 7) He AOmKHA ObiTb MEHbLUE 3HAYEHUs, NPUBEAEHHOTO B Tabnuue 22. N3-
rOTOBUTENb AOSMKEH 3aABUTb (DAKTUYECKYIO ATNUHY.

MpumeyaHue—[OnuHa dpnaHUeBoro nepexofHnKa 3aBucuT ot guameTtpa, TpeboBaHUit Harpy>XeHus 1 cnoco-
6a n3rotoBneHUs.
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Tab6nunya 22 — 3Ha4yeHs MUHMMarbBHON ANWHBI L hnaHueBbIX NepexoqHUKoB

DN L, mm
100 100
125 150
150 150
200 200
250 200
300 250
350 250
400 300
450 300
500 350
600 350
700 400
800 400
900 450
1000 500

44

1 — cnaHel; 2 — nonHoe obmaTbiBaHMe U3 CTeKronnacTuka; 3 — pacTpy6; L — AnvHa nepexoaHuka

PucyHok 7 — ®naHuesblil NepexoaHuK

6.6.2.3.1 Jonycku no agnvHe

6.6.2.3.1.1 ®naHueBble NEPEXOAHUKMN, UCTIONb3YEMbIE C XKECTKUMU COEAUHEHUAMU

JonycTumoe OTKIOHEHWUEe OT 3asBNIEHHOW M3rOTOBUTENEM ANUHLI huTUHTA L yka3aHo B Tabnuue 23.
6.6.2.3.1.2 dnaHueBble nepexogHUKU, UCMONb3YEMbIE C NOABUXHBIMU COEAUHEHUAMU
JonycTumoe OTKIMOHeHUe OT 3asBNEHHON U3roToBUTENEeM ANUHbI putuHra cocrasnset (L + 25) mm.
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Tabnuya 23 — OTKNOHEHWUE OT 3a8BNEHHOW ANUHBLI NEPEXOAHUKOB, UCTIONbL3YEMBbIX € XECTKUMU COEAUHEHUAMU

HomuHanbHbI AnameTp DN MpeAenbl OTKIOHEHNA OT 3aABNEHHON ANUHBI, MM
DN <400 +2
400 <DN <600 +5
600 <DN <10

6.7 MapkupoBka

MapkupoBka fOImkHA pacnevaTbiBaTbCa UMK LUTAaMNOBATLCA HEMOCPEACTBEHHO HA (PUTUHTE TakuM 06-
pa3om, 4ToObl OHA HE NPUBOAUNA K TPELMHAM UK K APYrMM TUNaM HEUCNPaBHOCTHU.

Mpu ncnonb3oBaHWUM NeyaTun UBET NeYaTHON UHopMaLmMu AOMKEH OTNUYATLCA OT OCHOBHOTO LiBETA U3-
Aenus, u pacneyarka AormkHa ObiTb Takon, YToObl MapkupoBka 6bina pa3bopumnBol 6e3 yBenuyeHus.

Ha Hapy>xHoI CTOpOHe KaXaoro ouTUHra 4omkHa ObITb cneayioas MapkupoBKa:

a) 0003Ha4YeHne HaCToSALLEro CraHaapTa;

b) HoMuHanbHLIN aAnametrp DN u paa anameTpos, HanpuMmep, A, B1, B2;

C) AN 0TBOAOB, TPOMHMKOB U pacTpyOHO-dnaHueBbix MydT onpeaeneHHbli YCTAHOBOYHBIN YrOrT;

d) Ana nepexonos HOMUHanNbHbIE AnameTpsl DNy 1 DNo;

€) HOMUHaNbLHOE 3HAYEHUE XECTKOCTU B COOTBETCTBUM C pa3fernom 4;

f) HOMMHanNbHOE 3HaYeHue AaBneHus B COOTBETCTBUM C pa3aernom 4;

g) TMN COEAMHEHUS B COOTBETCTBUM C pa3fernoM 4, u HECET UINKN HE HECET OHO KOHLIEBYIO Harpy3ky;

h) ans uTUHroB, NpeaHasHaYeHHbIX ANSA NOAA4YM NOBEPXHOCTHOW BOAbI UMM KAHANM3aLUOHHbIX CTOKOB,
kogoBas bykea «C»;

i) UM unm o6o3HaYeHne U3roToBUTENS;

j) AaTa n3rotoBneHns 0BbIYHLIM TEKCTOM MU KOAOM;

k) kogoBas OykBa «R» Ans ykazaHusa TOro, Yto (PUTUHI NPUFOAEH ANSA UCNONb30BAHUS NPU OCEBOW Ha-
rpyske, ecnv npuMeHumo.

7 Pabouune xapakTepucTUKN coeaAuNHEHUs

7.1 O6umne nonoxeHus

7.1.1 CoBMeCcTUMOCTb

B cnyuasx, korga Tpebyercsa COBMECTUMOCTb M3Aenuit OT pasHbiX M3roToBuTeneli, norpeburens aon-
XeH obecneynTs, YTobbl pasmepsbl TPYObl U PUTUHIOB BbiN COBMECTUMbI C MPUCOEANHAEMbIMU ArIeMeHTamu
u 4TOObl pabGoune XapakTepUCTUKN CO3AAHHOTO COEAMHEHUS COOTBETCTBOBANMU NPUMEHUMbIM TPEOOBAHMAM
no pabounmM xapakTepucTUKam, U3NOXEHHbLIM B HACTOSALLEM MYHKTE.

7.1.2 TpeGoBaHun

CoeanHeHus mexay Tpybamu, COOTBETCTBYIOLMMM TpeboBaHMsAM pasaena 5 u/unu utuHramm, coot-
BETCTBYIOLMMU TpeBoBaHuaM pasaena 6, JokHbI NPOeKTUPOBaTLCS Tak, YTOObI paboune xapakTepucTukmu
coeauHeHus Gblny paBHbI UNK Npesocxoaunu obue TpeGosaHus kK TPyGONPOBOAHON CUCTEME, HO Heobs3a-
TenbHO XapaKTepUCTUKN COeaUHAEMbIX KOMMOHEHTOB.

7.1.3 Pasmepbl

Bce pa3smepsbl, KOTOpbIe MOTYT MOBNUATL HA paboyme XxapaKTEPUCTUKU UCMbITbIBAEMbIX COEANHEHUN,
AOJDKHbI 3anNUCbIBaTLCS.

7.2 NMoaBuXHbIe COeAVNHEHUA

7.2.1 O6wue nonoxeHns

Onsa noboro KOHCTPYKTUBHOTO MCMONHEHWUA COEANHEHUS MaKCUMaribHble JOMYCTUMbIE 3HAYEHUsI pac-
xoxaeHus cTbika D (cM. 3.57 un pucyHok 1), obLiero pacxoxaeHus croika T (cMm. 3.58 u pucyHoK 1) u yrnoeoro
OTKNOHeHus & (cm. 3.56 u pucyHok 1), AnNst KOTOPOro NpeAarnonaraeTcs UCNoNb30BaHUE COEAUHEHUS, AOIKHbI
COOTBETCTBOBATL NapaMeTpam, 3asBNeHHbIM U3rOTOBUTENEM.

7.2.2 MakcumanbHbIA 4ONYCTUMbBINA 3a30p

Ykas3aHHbIA M3roTOBUTENEM MAKCMMAanbHbIA AONYCTUMbINA 3a30p D, KOTOPbIA AOMKEH BKNOYaTb B cebsa
cxartue 3a cyeT KoadhduumenTa NyaccoHa U BAMAHWE TemnepaTypsbl, 4OSDKEH ObiTb He MeHee 0,3 % ynoXeH-
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HOW ANMHBbI CamMoun ANMHHONW TPyObl, NpegnonaraeMon K MCNonb30BaHUIO B Cryyae HanopHbIX Tpyo n 0,2 %
B CIlyyae ucnonb30BaHUsi 6€3HanopHbIX TPyo.

7.2.3 MakcumanbHO AONYCTUMOE YITIOBOE OTKITIOHEeHue

3asBneHHoe M3roTOBUTENEM MaKCUMManbHOEe AOMYCTUMOE YINOBOE OTKIOHEHUE 3 He JOIMKHO OblTb
MEHbLLIE 3HaYEHUs1, NPUBEAEHHOrO B 4.7.3.1 ANsl KOHKPETHOW paccmarpuBaemoni TpybonpoBOAHON CUCTEMBI.

7.2.4 NMoaBuxHbIe COeAUHEHUA C IFACTOMEPHbIM YNJNIOTHUTESIbHLIM KOJIbLIOM, HE CTOMKUe
K PacTSXEeHMIO

7.2.4.1 OGwme NonoXeHua

Mbkne coeanHEHUn ¢ 3NaCTOMEPHbLIM YMIMOTHUTENbHLIM KOMbLIOM, HE CTOMKME K PaCTSHKEHMIO, A0IK-
Hbl UCNBITLIBATLCA C MOMOLLBIO UCNbITATENbHbLIX 00pa3LI0B, COOTBETCTBYIOLLMX TpeboBaHuam 7.2.4.4, B uensx
onpeaeneHns cooTBeTCTBUA TpeboBaHusAM No pabouuM xapakTepucTukam npu rmapoCTaTUYECKOM AaBfEHUH,
noapo6HO onucaHHbIM B 7.2.4.2, C NOMOLLbIO METOAI0B UCTIbITAHUS, NpuBeAEHHBIX B UCO 8639, B 3aBUCUMO-
CTWU OT cuTyauuu, COBMECTHO CO CneLumanbHbIMU YCROBUSAMU, 3aBUCALLMMU OT HOMUHANbLHOroO Aaenexdusa PN
TpybonpoBOAHON CUCTEMBI, B KOTOPOI MCMONbL3YETCSA ONpeferieHHbIn TUN CoeAuHEHUsl. YernbHble 3HaYeHus
HOMMWHarbLHOro AaBnNeHna ykasaHol B 4.1.4.

7.2.4.2 TpeGoBaHus no pabounmM xapakTepUcTUKam

7.2.4.2.1 UcnbiTaHne Ha4yanbLHON repMETUIHOCTN B COOPAHHOM COCTOSIHUMW

Mpu c6opke B COOTBETCTBUU C PEKOMEHAALMSIMU U3TOTOBUTENS TPYO COeAMHEHUE OIMKHO BbiAepiu-
BaTb 06e3 NoABNEHNA TeYM BHYTPEHHEE AaBneHue, pasHoe 1,5 - PN, 6ap, B TeueHne 15 MuH, U AOMKHO B Aanb-
HENLWeM COOTBETCTBOBATL TpeboBaHuam 7.2.4.22,72423,72424n72425.

MosiBneHWe Teun B KOHLIEBBIX YNOTHEHWUAX 03HAYAET, YTO COEMHEHNUE HE BbIAEPKano UCNbITaHue.

7.2.4.2.2 TepMETUYHOCTb NPM MAKCUMAasibHOM AONYCTMMOM 3a30p€e Nnoj OTpULATENbHLIM ,anJ'IeHMeM4)

Mpu BO3HMKHOBEHUW YKA3aHHOTO U3rOTOBUTENEM MaKCMMAarbHOro AONMyCcTMMOro 3asopa D (cm. 7.2.2) co-
€AWHEHNE HE JOIDKHO NPOoABNATb Kakux-nudo BUAMMBIX NMPU3HAKOB NOBPEXOEHUA COOCTBEHHBIX 3NEMEHTOB
U HEe JOMMKHO MPOSIBNATL U3MEHEHUS AaeneHus cebiwe 0,08 6ap/4y (0,008 MINa/4) npu ucnbITaHMKM COOTBET-
CTBYIOLLIMM METOAOM, NpuBeaeHHbIM B MCO 8639 npu AaBneHun, ykazaHHOM B Tabnuue 24,

7.2.4.2.3 TepMeTU4HOCTb NPU OJHOBPEMEHHOM 3a30p€ 1 YIIIOBOM OTKITOHEHUU

Mpu BO3OENCTBUU HA COEQUHEHUE YKA3aHHOrO M3roTOBMTENEM MaKCUMarbHOro AONYCTUMOrO YrnoBO-
ro OTKNOHEHWA B COOTBETCTBMM C MYHKTOM 7.2.3 1 obwero 3asopa 7, paBHOMO yka3aHHOMY M3roToBUTENEM
MakcumanbHOMy AonycTUMoMy 3asopy D (cMm. 7.2.2), a Takke NpoaonbHOro nepemeweHus J (cm. 3.58 n pu-
CYHOK 1), BO3HMKAIOLLErO B pe3ynbrate NPUMEHEHUs 3asiBNEHHOro U3roToBUTENEeM MaKkCMManbHOro A0NyCTuU-
MOTFO YITIOBOTO OTKIOHEHUs, COEAMHEHUE HEe AOMMKHO MPOSBNATL KAKUX-NMGO BUAUMBIX NPU3HAKOB MOBPEX-
[eHNsA COBCTBEHHbIX AMEMEHTOB, @ TaKXke TEYU NPU UCMLITAHMU COOTBETCTBYIOLLUMM METOAOM, NPUBEAEHHLIM
B CO 8639 npu gaeneHumn, ykasaHHoM B Tabnuue 24.

7.2.4.2.4 TepMETUYHOCTb NPU OAHOBPEMEHHOM OCEBOM CMELLIEHMMN N 3a30pe NoA, BO3AENCTBMEM CTaTh-
YeCKOro gaBneHus

Mpn BO3AENCTBMM HA COEAMHEHNE YKa3aHHOTO W3roTOBUTENEM MakCMManbHOro A0NycTumoro 3asopa D (cMm.
7.2.2) v paBHOAENCTBYIOLLEN curbl F, paBHol 20 H Ha MM HoMMHanbHOro gnametpa DN, MM, coeanHeHue He Jomi-
HO NPOSBNATL Kakue-nnmbo BMAMMbIE NPU3HAKU NOBPEXAEHNS CODCTBEHHBIX ANIEMEHTOB, a Taloke TeYn Npu UcnbITa-
HWUM COOTBETCTBYIOLLMM METOAOM, npuBeaeHHbIM B UCO 8639 npu aasneHnu, ykasaHHOM B Tabnuue 24.

7.2.4.2.5 TepMETUYHOCTL NPU OAHOBPEMEHHOM OCEBOM CMELLIEHUN U PACXOXAEHUU CTbIKa Mo BO3AEN-
CTBMEM LIMKNUYECKOrO AABNEHUS

Mpu BO3REWCTBUM HA COEAUHEHUE YKA3aHHOTO U3rOTOBUTENEM MaKCMManbHOro AonycTumoro 3asopa D
(cm. 7.2.2) n paBHogencTeytowen cunel F, pasHor 20 H Ha mm HOMuHanbHoro gnametpa DN, Mm, coeauHeHne
He AOSDKHO NPOoSIBASATL KaKUX-MMOO BUAUMBIX NPU3HAKOB NOBPEXAEHUA COOCTBEHHBIX KOMMOHEHTOB, a TaKKe
TEeYN Npu UCNbITAHUU COOTBETCTBYIOLMM METOAOM, nNpuBeaeHHbIM B UCO 8639 npn nonoxwTen,HOM LUUKIKu-
YeCKOM J1aBNEeHUM, yKasaHHOM B Tabnuue 24.

Tabnuuya 24 — Ceogka TpeboBaHUi K UCNbITAHUAM AN NOABUXHBLIX COEAUHEHWNIA, HE CTONKUX NpU pacTsXKeHUN

MocnepoBaTtenbHOCTL UcnbiTaTensHoe
WcnbiTaHue AaBneHMi AaBneHue MpoaonXuTenbHOCTL
HavanbHoe ucnelTaHue Ha repme- H 15 - PN 15
ThuHocTb (MCO 8639, 7.2) aqanbHoe AaBnexne ; MWH

4 OTHoCHTeNbHO aTMOCKhEpPHOro AaBNeHNA.
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OkoHyaHue mabnuupi 24

nOCﬂeAOBaTeanOCTb UcnbiTaTtensHoe

WcnbitaHue ,ClaB.I'IeHVIﬁ naBreHme npOﬂOJ'I)KVITeJ'IbHOCTb
Mepenap BHeWHero faBnexHns OTpuuarensHoe —0,8 6ap 14
(UCO 8639:2000, 7.3) AaBneHune* (—0,08 Mra)
OceBo€e CMeLLEeHNE U pacxox-
JieHue 3a30pa Nojfi CTaTUIECKUM nonogrggnzgziﬂzmqe- 2,0 - PN 24y
naBneHnem (MCO 8639, 7.5) A
OceBoe cMellieHne U pacxoxae- ATtmocdepHoe 10 yuknos npoaon-
Hue 3a3opa noj UMKIMYECKUM I'Iono;gr(‘)rgnbal:acjn_leem:nuqe— 80 1,5 - PN n obpaTtHo XuTenbHocTbIo oT 1,5
Aasnexunem (MCO 8639, 7.6) A Ao aTMocdepHOro [0 3 MUH KadKg bl
YrnoBoe OTKNOHEHUE U pacxox- HavanbHoe gaBneHue 1,5- PN 15 MUH
AeHue 3asopa (MCO 8639, 7.4)

MonoxutensHoe cTaTuye- .
CKOe faBneHue 20-PN 244

* OTHOCUTENbHO atMocdepHOro AaerneHns, T. €. npubnusutensHo 0,2 6apa (0,02 MIMa) abcontoTHoro AaBneHus.

7.2.4.3 Yucno ucnbiTatenbHbix 06pa3sLOB Ans TUMOBOTO UCTLITAHUS

Yncno UCNbITbIBAEMbIX COEAUHEHMNIA AN KaXA0r0 UCTNbITAHUA JOSMKHO ObiTb PaBHBLIM OQHOMY.

JonyckaeTrca ucnonb3oBaHME OAHOTO U TOrO XXe coeauHeHus Ansa bonee yeM OAHOrO U3 UCMbITAHUA,
nogpo6bHO onucaHHbIX B Tabnuue 24.

7.12.4.4 UcnbiTatenbHbie 00pasubl

UcnbiTaTtenbHbin 0bpa3sew, 4OMKEH BKMIOYaTh B cebs coeinHeHme u asa Kycka TpyObl, npu aToM obwas
AnvHa yknagku L gomkHa ObiTb HE MEHbLLE MPUMEHUMOTO 3HAYEHUSA, NPUBEAEHHOTO B Tabnuue 15, unu He-
06X0AUMON ANs yAOBNETBOPEHUs TpebOBaHUII METOAA UCTILITAHUS.

7.2.5 MoaBNXHbIe COEAUHEHUS C ITTACTOMEPHBLIM YNJIOTHUTENbHbBIM KONbLIOM, CTOMKUE K pac-
TSXKEHUIO0

7.2.5.1 OBbwue nonoXxeHus

MoaBWKHbIE COEANHEHUS C BNACTOMEPHbLIMU YNNOTHEHUSIMU, CTOMKWUE K PACTSKEHUIO, BKIIOYas 3anupa-
oLuecs coeguHenuns Tpyo pactpyb6amu, JOMKHbI UCMbITLIBATL C MOMOLLBIO UCTIbITATENbHLIX 00pa3sLoB, COOT-
BETCTBYIOLNX TpeboBaHuam 7.2.5.4, Ha COOTBETCTBUE TpeboBaHMAM NO paboumm xapakTepucTukam npu rm-
ApOCTaTUYECKOM AaBneHun, nogpobHO ONMCAHHOM B 7.2.5.2, ¢ NOMOLLBIO METOAOB MCNbITAHUSA, YKa3aHHbIX
B craHgapte NCO 7432 5).6) g coueTanun co cneumanbHbIMK YCNOBUAMU, NOAPOGHO ONUCAHHbIMK B Tabnu-
ue 25, B 3aBUCMMOCTU OT HOMUHANBLHOrO AaeneHus PN TpybonpoBOAHOW CUCTEMbI, C KOTOPOW UCNONb3YETCS
OornpeaeneHHsIn TUN CoeaAnHEHns. YaenbHole 3HavyeHuna ana PN npuseaeHsl B 4.1.4.

7.2.5.2 TpeboBaHuA k pabounm xapakTepucTukam

7.2.5.2.1 HayanbHO€ ucnbiTaHNe Ha repMETUYHOCTb B COOGPAHHOM COCTOSIHUU

Mpu cOopke B COOTBETCTBMM C PEKOMEHAAUUSMM M3rOTOBUTENS TPyO WM MPOBEAEHUW WCMbITAHUA
Ha craTtuyeckoe AaBneHue B COOTBETCTBUU C MCO 7432 ¢ NOMOLLBIO UCMLITATENBHOMO AABEHUS, PAaBHOTO
1,5 - PN 6ap, B TeueHue 15 MuH coeUHEHNE JOIMKHO OCTaBaTbLCA FEPMETUYHBIM U HE AOMKHO ObITb BUANMBIX
NMPU3HAKOB NMOBPEXAEHUSA ANEMEHTOB COEAUHEHUS.

7.2.5.2.2 'epMeTUYHOCTb NpKU BO3AENCTBUN Nepenaaa aaBneHus

Mpwy BLINOMHEHUU UCNBITAHUA OTPULATENbHbLIM AaBreHnem B CooTBeTCTBUKU ¢ UCO 7432 ¢ nOMOLLLIO UC-
nelITaTenbHOro AaenexHusa muHyc 0,8 6apa (— 0,08 MrMa), 1. e. npubrmsutensHo 0,2 6apa (0,02 MIMa) abconiot-
HOro JaBneHusi, B Te4eHue 1 4 CoeguHeHNE He JOSMKHO NPOSABNATL KaKMX-NIMO0 BUAUMBIX MPU3HAKOB MOBPEX-
ZAeHUst COBCTBEHHbIX ANEMEHTOB U HE AOMMKHO BbITb M3MeHeHUs gaBneHus cabiwe 0,08 6ap/y (0,008 MMa/uy).

S UCo 7432 paccmaTpuBaeT 3anupatoLmecs coefuHeHnsa Tpyb pacTpybamu Kak XecTKne CoefUHEHUs!, HO B Ha-
CTOALLEM MEXYHapOAHOM CTaHfapTe OHU KnaccUULMPYIOTCS KakK NOABUXHbIE.

8 nco 7432 COAEPXMUT OnucaHue UCNbITaHUA Ha rnonepeyHblii n3rnb ¢ ykasaHHoR narnbarolyeil HarpyaKkoi u ycrno-
BUSIMU ONUPaHmUs, HO HEKOTOpbIE creLuarnbHble YCIoBUS YCTaHOBKU MOTYT noTpeboBaTh NpUMeHeHUs Gonblueid Harpysku
M ApYrux ycrnoBuit onupanusa. B cTpaHax, rae cyLlecTBYIOT Takue crneupansHble YCNoBUA YCTaHOBKK, Tpebyemble UcnbiTa-
TeMbHbIE Harpy3k1 1 ycrnoBusl onupaHus AormkHbLI NogpobHO ONUCLIBaTLCA BO BBEAEHUN K HALMOHANBHOMY NMPUIIOXEHUIO.
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7.2.5.2.3 3KCUEHTpPUYHAaRA 0ceBad Harpyska noa BHYTPEHHUM AaBreHUeM

Mpu BbINONHEHWW UCTIBITAHUS HA ONPeAeneHne 0CEBOro CMEeLLeHUa nog cTaTuY4eckumM AaBrneHueM B co-
OTBETCTBMU C NOAXOAALLUMM METOAOM, npuBeaeHHbIM B UICO 7432, BO Bpemsi BO3AEWCTBUS paBHOAENCTBYHO-
Len cunbl Fy, paHoi 20 H Ha 1 MM HOMUHAIBLHOTO AUaMETPA, C MOMOLLBLIO UCMbITATENbHOTO AABNEHUS, PaB-
Horo 2,0 - PN Gap, B Te4eHue 24 4 coeiMHEHME JOMKHO 0CTaBaTbCsA repMeTUYHbIM M 6e3 BUAMMbIX NPU3HAKOB
NOBPEXAEHUS 3NEMEHTOB COeAUHEHUS.

Mpu BbINONHEHUKU UCMbITAHUA HA OMPEAENEeHne 0CEBOr0 CMELLEHUS MPU UUKITUYECKUX U3MEHEHUAX NO-
NOXMTENbHOro AaBNeHnst B COOTBETCTBUM ¢ MICO 7432 BO BpeMsi BO3AENCTBUA PaBHOLENCTBYIOLLEH Cunbl £y,
paBHoi 20 H Ha MUNNIMMETP HOMUHAMNbLHOIO AMaMeTpa, B TedeHne 10 UMKIOB NPOAOCMKMTENBHOCTLIO OT 1,5
00 3 MUH Kaxkablii Mexay atMocdepHbim gasnennem n 1,5 - PN 6ap coegmHeHne AOMKHO OCTaBaTbCs repMe-
TUYHBLIM U 6€3 BUANMbIX MPU3HAKOB MOBPEXAEHUSA SMEMEHTOB COEAUHEHNS.

7.2.5.2.4 KpaTKkoBpemMeHHasa CTOMKOCTb MNPU BHYTPEHHEM AaBNEHUU

Mpu BbINOSTHEHUM UCMBITAHWSA HA ONpeAeneHne KPaTKOBPEMEHHON CTOMKOCTM K CTAaTUMECKOMY AABNEHMUIO
B cooTBeTCcTBUU C ICO 7432 C NnpuMeHeHUeM UCMbITaTeNbHOro aaenexus, pasHoro 3,0 - PN 6ap, B TeueHune
6 MWH coeaMHEeHne JOMKHO OCTaBaTbCA repMETUYHbLIM U 63 BUAUMBIX NPU3HAKOB NOBPEXAEHUS SNEMEHTOB
CoeaMHEeHus.

7.2.5.2.5 YcTon4mMBOCTb K U3ruby ana tpyd anamerpom Ao DN 600 BKNIOYMTENBHO

Mpu 3aABNEHHOM M3roTOBUTENEM AOMYCTUMOM YINOBOM CMELLUEHUUM COeaUHEHUA CrneayeT NoABEPrHyYTb
€ro UCNbITaHMIO0 Ha u3rnb B cooTBeTCTBUN C NCO 7432 C NPUMEHEHMEM UCNLITATENBHOIO AABNEHUS, PABHOTO
2,0 - PN 6ap, B TeueHue 24 4. CoenHEeHNe AOMKHO OCTaBaTbCA rEpPMETUYHbLIM U 6€3 BUAUMBIX NPU3HAKOB
NOBpPEXAEHUS 3NIEMEHTOB COeAUHEHUS.

7.2.5.3 Yucno ucneiTatenbHbix 06pasLoB AN TUMOBOIO UCNbLITAHUS

YKMCNO MCNbITbIBAEMbIX COEAMHEHUI AMA KAXA0r0 UCTILITAHUA AOMKHO ObiTb PaBHLIM O4HOMY.

JonyckaeTcsi MCNonbL30BaHWe OAHOIO U TOTO e coeiMHeHUs Ansa bonee 4yem OAHOr0 M3 UCMbLITAHWUN,
noapobHO onucaHHbIX B Tabnuue 25.

7.2.5.4 WcnbiTatenbHble 0b6pasupl

McnbiTaTenbHbili o6pasewl, AOMKEH COCTOATL M3 COEAMHEHUS U ABYX KYCKOB TpyObl, npu 3TOM obLuas
AnuHa yknagku L aormkHa OblTb HE MEHbLUE 3HAYeHUs, npuseaeHHOro B Tabnuue 15, unu HeoGxogumon
ANs yaOBNeTBOpeHusi TpeboBaHuii MeTo4a UCTbITaHKS.

Tabnwnya 25— CBogka TpeboBaHuiA K UCMbITAHWAM A8 TMOKUX coefJMHEHUIA, CTOMKUX K pacTspKeHUHo

UUKNnnu4eckoe gaBreHne

80 1,5 - PN n obpartHo
[0 aTMocdepHoro

MenbTanme I'IocnenoaaTenvaocrb WcnbitatenbHoe aAaBreHue, MPOAONKUTENLHOCTL
AaBreHuni 6ap
HavanbHoe ucnelTaHue Ha repme- HavanesHoe aaBnexue 1,5-PN 15 MuH
Tu4HocTb (MCO 7432, 7.3)
Mepenas BHELUHEro JaBneHus OTpuyatensHoe —-0,8 6apa (-0,08 MMa) 1y
(MCO 7432,7.2) daBneHune
OceBoe cMelleHWe nof BHYTPEHHUM MogaepxuBaemoe 2,0 -PN 24 4
fdasneHunem (MCO 7432, 7.4) JaBneHne
MonoxuTensHoe ATMOCepHoe 10 uumknoB npogon-

KUTENbHOCTBLIO OT 1,5
00 3 MUH KaxabliA

(ICO 7432, 7.6)

YCTOWYMBOCTb K U3rndy MpeaBapuTensHoe 1,5 - PN 15 MuH
(MCO 7432, 7.5) JaBneHue
Moanepxusaemoe 2,0 - PN 24 4
AaBneHue
KpaTtkoBpeMeHHas CTOMKOCTb Moagdepxusaemoe 3,0 - PN 6 MUH
NpW BHYTPEHHEM AaBneHum AaBneHune

MpumMeyaHne — HoMmuHaneHoe AaBneHue PN aBnseTca GykBeHHO-YNCNOBLIM 0603Ha4YeHeM faBMneHUs,
OTHOCALLMMCS K YCTORYUBOCTM KOMMOHEHTa TPYGONPOBOAHOM CUCTEMBI K BO3AENCTBUIO BHYTPEHHETO AaBleHs.
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7.3 XecTkue coegnHeHuA

7.3.1 JlaMMHUpOBaHbIe UMK KINeeBble COeaUHEHUS

7.3.1.1 O6wume nonoxeHus

JlTaMMHMPOBaHbIE UMK KNEeBble COEAMHEHUSI NOANEXAT UCNbITAHMIO Ha COOTBETCTBUE TpebOBaHMAM
no pabouum xapakTepucTukam nog rugpoctaTuyeckum gaeneHuemM, nogpobHo onucaHHbiM B 7.3.1.2 u B Ta-
6nuue 26, ¢ NPMMEHEHUEM UCNbITATENbBHbLIX 0OPAa3LI0B, COOTBETCTBYOLLMX TpeboBaHuam 7.3.1.4, Metoabl uc-
nbITaHuit o NCO 85337), B coueTaHum co crneunanbHbIMU YCITOBUAMU, 3aBUCALLIMMUW OT HOMWUHASbLHOTO AaBne-
Hua PN ana Tpy6onpoBoaHON CUCTEMBI, B KOTOPOM AOIMKEH MCNOMb30BATLCA ONPEAENEeHHbIN TUM COEANHEHMSA.
YaernbHble 3HAaYEHUA AnNA HOMUHanNbLHOro gasneHusa PN npueeaeHsl B 4.1.4.

Ons coeguHeHuii, paccmaTpuBaeMblX Kak YCTOMUYMBbIE K OCEBbIM HArpy3kam, UCTIbITAHUS AOIMKHbI Bbl-
NOMHATLCA NPU BO3AENCTBMM HA COeAMHEHWEe OCEeBOro AaBneHus. Ons coeauHeHun, He npegnonaraeMblxX
KaK yCTOMYMBbIE K OCEBbIM Harpy3kam, UCMbITAHUS AOMKHbI BbINOMHATLCA MPU BO3AEWCTBUM HA COEAUHEHUE
OCEBOr0 AABIEHUS, NEPESABAEMOr0 BHELLHUMMW ONOPaMMm.

Tabnwnya 26 —Cogka TpeboBaHUii K UCMbITAHWSAM L1151 NaMUHUPOBaHbIX UK KNeeBbIX COefMHEHWI

" MocnepoBaTensHOCT WcnbiTaTensHoe AaBreHue,
ChblTaHWe " npOAOH)KMTeanOCTb
dasneHunn Bap
HavanbHas Teub (MCO 8533) HavanbHoe aaBneHune 1,5 PN 15 MuH
Mepenapn aasneHus (MCO 8533) OTpuyatensHoe -0,8 6ap (0,08 MMNa) 14
JaBreHve
YeToumMBOoCTb K U3ruby u gaene- MpeaBapuTensHoe 1,5 PN 15 MuH
Huto (MCO 8533) fAaBneHve
MoaaepxusaeMoe 2,0-PN 24 4
JaBrieHue
CTOMKOCTb NPU BHYTPEHHEM AaB- MopaepxusaeMoe 2,0-PN 24 4
nenun (MCO 8533) AaBneHue
MonoxuTensbHoe LUKNu- Ot atmocdepHoro 10 yuknos, ot 1,5 MUH
Yyeckoe AaBneHue Ao 1,5 - PN n o6patHo 0o 3,0 MUH Kaxabli
Jo atMoccepHoro
KpaTkoBpeMeHHas CTOWKOCTb Moaaepxusaemoe 2,5-PN 100y
(UCO 8533:2003) AaBneHue unn 3.0 - PN 6 MUH

MpumeuvaHnunsa

1 HomuHanbHoe paBneHue PN sBnsetca OGykBeHHO-UMCNOBLIM 06O3HAYEHUEM [aBleHUs, OTHOCSALLEerocs
K YCTOWYMBOCTM KOMMNOHEHTa TPy6onNpoBOAHOW CUCTEMEI K BHYTPEHHEMY A aBIeHuIO.

2 [nAa coefMHEHWIA, CMPOEKTUPOBaHHBIX KaK YCTOWYUBbLIE K OCEBOMY AaBIIEHMIO, YKa3aHHbIE UCMbITAHUSA BbINOM-
HSIIOTCA € MPUMEHEeHWEeM KOHLIEBOA Harpy3kn Ha coeuHeHue. [ina coeiUHEHNIA, He HEeCYLLIMX KOHLEBYIO HarpyskKy, ucrbl-
TaHuWs BLINOMHSAOT 6e3 KOHLEBLIX Harpy3oK U 0cesoe AasneHue nepefaeTca B ApPYre CeKLUM UCNbITaTENbHOro cTeHaa.

7.3.1.2 TpeboBaHusa k pabounM xapakTepucTukam

7.3.1.2.1 WNcnbiTaHne Ha HaYanbHyO Te4b

Mpu c6opke B COOTBETCTBUM C PEKOMEHAALMAMU U3rOTOBUTENS TPYO U BbINOSTHEHWUM UCNBITAHUS HA ONpe-
OeneHne cratuyeckoro aasneHua B cooreetcTenm ¢ UCO 8533, ¢ npuMeEHEeHUEM UCNbITATENBHOTO AaBNEHUS,
paBHoro 1,5 - PN 6ap, B TeueHue 15 MuH, coeauHeHne AOSMKHO OCTaBaThCSl FEPMETUYHBIM U HE AOIMHKHO ObITb
HUKaKUX BUAMMbBIX NMPU3HAKOB NOBPEXAEHUA INEMEHTOB COEUHEHMUS.

7.3.1.2.2 TepMeTUYHOCTb NOA BO3AENCTBMEM Nepenaaa AaBneHus

Mpu BbINONIHEHMM UCMIbITAHUS OTPULIATENBLHBLIM AaBneHnem B cooTBeTcTBum ¢ UCO 8533, ¢ noMmoublo uc-
neitarensHoro AaasneHus —0,8 6apa (-0,08 MMMa), 1. e. okono 0,2 6apa (0,02 MIMa) abCconOTHOrO AasneHus

N nco 8533 COAEPXKMUT UCTILITAaHWE Ha NonepeYHbli N3rnb ¢ ykasaHHOMN n3rnbatoLeil HarpysKoi 1 yCNoBUAMMU onNu-
paHus, HO HeKoTopble cneLuansHble YCNOoBUA YCTAaHOBKN MOryT noTpeboBaTh NPUMEHEHUA Gonbluei Harpy3ku u apyrux
ycrnoBsuii onupaHusi. B cTpaHax, rge cylecTBYIOT Takue cneunanbHble YCrioBUsi YCTaHOBKU, TpebyeMble ncnbiTaTtenbHble
Harpysku 1 ycrioBusi onmpaHusl JOoMmkHbI NoAPo6HO ONMCLIBATLCSA BO BBEAEHUU K HALIMOHAINBHOMY NPUNOXEHUIO.
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B T€4YEHMe 1 Y ucnbiTatenbHbIl obpasew; He AOIDKEH NPOSABAATL KakUX-NMGO BUAMMBIX MPU3HAKOB MOBPEXAEHUA
COGCTBEHHbBIX 3MIEMEHTOB U HE AOMMKHO ObITh U3MEHEHUA aasneHuna cebiwe 0,08 6ap/y (0,008 MIa/u).

7.3.1.2.3 YCTOWUMBOCTL K M3ruby, AaBNEHUIO U (€CNM NPUMEHUMO) K OCEBOMY A aBneHuio Ans Tpy6
anametpom Ao DN 600 BknovMTENLHO

Mpun BLINOSTHEHUU UCNBLITAHNA CTaTUYECKUM AaBneHueM B cooteeTcTeumn ¢ UCO 8533 ¢ npumeHeHnem
UCMbITATENBHOTO AABMEHUN, paBHOro 1,5 x PN 6ap, B TeueHne 15 MMH coeauHeHne AOMKHO OCTaBaThbCA rep-
METUYHBIM U HE AOIMKHO ObITb HUKAKUX BUAUMbIX MPU3HAKOB NOBPEXAEHUSA 3NEMEHTOB COEAUHEHUS.

Mpu BbINONHEHUW UCMbITAHUA HA U3rMb B cooTBeTcTBUKU ¢ UCO 8533 C NnpuMEeHeHneM UCNbITAaTENbHOTO
naeneHus, pasHoro 2 x PN 6ap, B TedeHune 24 4 coeanHeHne A0MKHO 0CTaBaTbCA rePMETUYHBIM U HE AOSHKHO
ObITb HUKAKMX BUOUMbIX NPU3HAKOB NOBPEXIEHUSA SNEMEHTOB COEAUHEHUS.

7.3.1.2.4 YCTONYMUBOCTb K BHYTPEHHEMY AABNEHUIO U (€CNU NPUMEHUMO) K OCEBOMY AaBMEHUIO

Mpy BbINONHEHWUM UCNLITAHMA CTAaTUYECKUM AasneHueM B cooTeseTcTeun ¢ NCO 8533 ¢ npumeHeHnem uc-
nblTaTenbHOro AaeneHus, pasHoro 2 - PN 6ap, B TedeHne 24 4 coeauHeHne aOMKHO OCTaBaTbCs repPMETUYHbIM
1 HE JOIMKHO ObITb HUKAKUX BUAUMbBIX NPU3HAKOB NMOBPEXKAEHUSA ANEMEHTOB COEAUHEHUS.

Mpun BLINOSIHEHWUM UCNBLITAHNA MOJIOKUTENbLHLIM LIMKNMYECKUM AaBneHuem B cooteercteun ¢ UCO 8533
13 10 UMKNOB NPOAOMKUTENBHOCTBIO OT 1,5 10 3 MUH KaXkabii Mmexay atmocdepHbiM gasneHnemu 1,5 - PN 6ap
COEeAMHEHNe A0MKHO OCTaBaTbCA FEPMETUYHBLIM U HE A0MKHO ObiTb HUKAKUX BUAUMBIX NPU3HAKOB NoBpexae-
HUA KOMMNOHEHTOB COEAUHEHUS.

Mpn BbINOMHEHUMU UCNBLITAHMA CTaTUYECKUM AaBneHueM B cooteercTBumn ¢ UCO 8533 ¢ npumeHeHnem
UCNbITaTENbLHOrO AasneHus, pasHoro 2,5 - PN 6ap, B Teuenne 100 4 coeauHeHue AOMKHO 0CTaBaTbCA repme-
TUYHBIM W HE J0MKHO BbITb HUKAKMX BUAUMBIX MPU3HAKOB NOBPEXAEHUSA KOMNOHEHTOB coeauHeHus. B apyrom
BapuaHTe (Ha yCMOTPEHME U3FOTOBUTENS) UCTILITAHUE MOXET ObiTb BLINONIHEHO C NPUMEHEHUEM UCTbITATENb-
HOro gasneHus, pasHoro 3,0 - PN 6ap, B TeueHue 6 MuUH, B TEYEHUE KOTOPbIX COEAUHEHME A0MKHO OCTABaTbCA
TEPMETUYHBIM U HE AOMKHO ObITb HUKAKUX BUAUMBIX NPU3HAKOB NOBPEXAEHNSA KOMMNOHEHTOB COEANHEHUS.

7.3.1.3 Yucno ucneiTatenbHbix 06pa3sLIoB AN TUNOBOTO UCNLITAHUSA

YUKcno ucnbiTbiIBAEMbIX COEAUHEHUI ANA KAXA0r0 UCNLITAHUS AOMKHO ObiTb PaBHbLIM OIHOMY.

JonyckaeTcsi MICNONMb30BaHWE OAHOIO U TOrO Xe coeaAuHeHus Ansa BGonee Yem OIHOr0 M3 UCTLITAHWN,
noapo6bHO onucaHHbIX B Tabnuue 26.

7.3.1.4 WcnbiTatenbHbie 06pas3upl

UcnbiTaTenbHbIn 06pasel, A0MKEH coaepkaTb COeAUHEHUE M ABa Kycka TpyObl, npu 3ToM 06wWasa AnvHa
yknaaku L omKHa ObITb HE MEHbLLIE NPMMEHUMOTO 3HAYEHUs, NpUBeAEHHOro B Tabnuue 15, unu Heobxoaumo-
ro Ans yaoBneTBopeHusi TpeboBaHmMin MeToaa UCTbITaHUS.

7.3.2 bonToBble (hnaHueBble COeANHEHUA

7.3.2.1 Ob6Lume nonoxeHusa

BonToBbie dhnaHueBble COEAMHEHUS UCTILITLIBAIOT HA COOTBETCTBME TpebGoBaHUAM No pabounm xapak-
TEPUCTUKAM NPU TMAPOCTAaTUYECKOM AaBMNEeHUM, N0APOOHO ONUMCaHHbLIM B 7.3.2.2 n B Tabnuue 27, ¢ npumeHe-
HUEM UCMbITaTENbHbIX 00pa3L0B, COOTBETCTBYIOLLMX TpeboBaHusam 7.3.2.4.

MeToabl ucnbiTaHuin U3 yucna npueegeHHsix 8 UCO 8483%) OOSKHbI ObITb BbIOPaHbI B 3aBUCUMOCTH
OT cuTyauuun B codeTaHum Co cneuuanbHbIMM YyCNOBUAMU, 3aBUCALLMMU OT HOMWUHANLHOIO AaBneHUA PN
Ana TpybonpoBOAHON CUCTEMbI, B KOTOPOW AOMMKEH UCTIONb30BaTLCA ONpeaeneHHbIn TUN COeAUHEHUS. Yaernb-
Hbl€ 3HAa4YeHUA A9 HOMUHANbLHOrO AaBNEHUs NpUMBEAEeHbl B 4.1.4.

Tabnuuya 27 — Ceofka TpeboBaHuit K ucnbiTaHWAM 60NTOBLIX (hriaHLeBbIX COe4UHEHUN

nOCHGJJOBaTEJ'IbHOCTb McnbiTaTenbHoe AaBneHue,
Uenbitanue » MpoaonxuTensHOCTL
AasneHui Bap
HavanbHas Teds (MCO 8483) HauansHoe gaBneHue 1,5 - PN 15 MuH
Mepenaa gaenexHusa (MCO 8483) OTpuuatensHoe —0,8 6ap (—0,08 MIa) (!
fasneHve

8) UCO 8483 copepkuT onucaHne UCMbITaHNS Ha NONEpPeYHbIA U3MMG C yKasaHHOM u3rmnbaroLeit Harpyakom u yc-
TIOBUSIMU OMUpPaHUsi, HO HeKoTOopble creluanbHble YCIoBUS YCTaHOBKM MOryT MoTpeGoBaTe NpuMeHeHwss BomnbLluei
Harpysku W ycrnoBuii onupaHnusi. B cTpaHax, re CyLiecTBYIOT Takue creluanbHble YCNOBUS YCTaHOBKK, TpebyeMble
UcrbITaTeNbHbIe Harpy3ku U yCroBUs ONUpaHusi 4OIKHBI NoAPOGHO ONUCHIBATHECA BO BBEJEHWU K HAaLMOHanbHOMY npu-
TIOXEHWHO.
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VchbiTaHue HOCHeAOBaTenvaOCTb UcnblTaTenbHoe AasneHue, npO.ClOJ'I)KMTeJ'IbHOCTb
AaBneHun 6ap
YCTOMNBOCTL K U3rMby U BHYTPEHHE- MpeaBapuTensHoe 15-PN 15 MuH
My aasnexuto (MCO 8483) JaBneHue
MopaepxvBaemoe 2,0-PN 244
JaBrneHue
YCTOWUMBOCTb K BHYTPEHHEMY JlaBre- MogaepxmBaemoe 2,0 -PN 244
Huto (MCO 8483) AaBrneHue
MonoxuTtensHoe Ot atmocdepHoro ao 1,5 10 ymknos npo-
Luknuyeckoe fasneHue | - PN n obpatHo 0 aTMOC- |  AOMKUTENBHOCTbLIO
depHoro ot 1,5 8o 3,0 MuH
Kaxka bl
KpaTkoBpeMeHHasa yCTONYMBOCTb MogaepxmBaeMoe 25PN 1004
(UCO 8483) JaBneHue unm 3,0 - PN 6 MuH

MomeHT 3aTsxkn 6onta (MCO 8483)

BusyarnbHblil ocMoTp

He npumeHnmo

He npumeHumo

MpumedyaHunsa

1 HomuHanbHoe paeneHue (PN) siBnsetcs GyKBEHHO-UUCIOBLIM 00O03Ha4YeHUEM [aBMNEeHWUs, OTHOCALLUMCSA
K YCTOWYMBOCTM KOMNOHEHTA TPY6ONpOBOAHOW CUCTEMBI K BHYTPEHHEMY AaBIIEHUIO. .

2 [na coegWHeHWU, CNPOEKTUPOBAHHLIX YCTOWMMBLIMUA K HArpy3Ke OCEBOro AaBfNeHnsA, UCNbITaHWA BbINOHAKT
C NPUMEHEHNEM KOHLEBOI Harpysku Ha coefiMHeHune. [nsi coeAuHEHUI, He HECYLUMX KOHLEBOMN Harpy3ku, UCMbITaHWUSA
BbIMOMHAIT 6€3 KOHLUEBLIX Harpy3oK, U 0CeBOe JlaBneHUe NepeaacTcs B Apyrme cekuumn CNbITaTeNbHOro creHaa.

3 [Ons coefMHEHUA, NpegHa3sHauYeHHbIX A1 UCMONb30BaHMA C MeTanndeckuMmn hnaHuamm, UCNbITaHUS BLINON-
HAKTCA B COMETAHUM C MeTannuyeckuM dnaHueM. [ina coeiMHeHWiA, NpegHasHavYeHHbIX ANA UICNONb30BaHUA ¢ dpnaH-
Lamu 13 GRP, ucnbiTaH1A BEINOMHAKT B coMeTaHuu ¢ draHuyem u3 GRP. [Ina coeAnHeHN, NpeaHasHa4YeHHbIX AN uc-
rnonb3oBaHWsA nubo ¢ metannuyeckumu dnanuamu, nubo c pnaHyamm ns GRP, UCNbITaHUA BEINOMHAKOTCA C NOMOLLBbIO
06eunx komBUHaLWiA.

Ona coeanHeHun, npegnonaraeMblX Kak yCTOWYMBLIE K OCEBbIM HArpy3kam, UCMbITAHUA OOMKHbI Bbl-
NONHATBLCA NPW BO3OEWCTBMM Ha COEQMHEHUE OCEBOro AasneHua. [Ana coeguHeHun, He npepanonaraeMbix
KaK YCTOWYMBbIE K OCEBbIM Harpy3kam, UCMbITAHUA AOMKHbI BbINONHATLCA NPU BO3AENCTBUMN HA COeAUHEHNE
OCEBOr0 AaBMeHus, NnepeaaBaemoro BHELLHUMU ONOpamu.

Ecnu npegnonaratot coeaMHeHne CTbika ¢ MeTannm4yeckum naHuem, UCNbITaHUA AOIDKHbI BbIMOJTHATb-
Csl NpW COOTBETCTBYIOLLIEM COEAUHEHMM CThIKA. ECnu npegnonaraerca coeauHeHue croika ¢ pnaHuem us GRP,
UCNbITaHWE AOMKHO BLIMOSHATLCA NPU COOTBETCTBYIOLLEM COeAMHEHUN CThiKa. Ecnn npeanonaraercs ucnosb-
30BaHue coeanHeHnsa nmbo ¢ metannuyeckumu dnaduamm, nubo ¢ naHuamm ns GRP, coeanHeHne JormkHO
BbINONHATL 06a ycnosus. OTaenbHbIE UCMbITaTENbHBLIE 00pasLbl MOTYT UCMONb30BATLCS AN KAXAO0ro LMKna
UCTbITAHWUIA.

7.3.2.2 TpeGoBaHuA nNo pabounm xapakTepucTukam

7.3.2.2.1 NcnbiTaHne Ha HavarnbHYH TeYb

INpun BbINOMHEHUW UCMLITAHUSA CTaTUYECKUM AaBrneHnem B cooTBeTcTBun ¢ MCO 8483 ¢ npumeHeHnem
UCNbITaTENbLHOrO AasneHus, pasHoro 1,5 - PN 6ap, B Te4eHue 15 MUH coeauHEeHne AOIMKHO OCTaBaTbCs rep-
METUYHBIM U HE AOIMKHO ObITh HUKAKMX BUAUMbIX MPU3HAKOB MOBPEXAEHUS SNEMEHTOB COEANHEHMUS.

7.3.2.2.2 TepMeETUYHOCTbL NPU Nepenage gaBneHna

Mpy BLINONHEHUM UCMbITAHUA OTpULATENbHBLIM AaBreHnem B cooTeBeTcTBum ¢ MCO 8483 ¢ nomoLbio
ucnoltatensHoro aasnenus —0,8 6apa (-0,08 Mla), T. e. okono 0,2 6apa (0,02 MIMa) abcontoTHOro AaBnNeHUs
B Te4yeHue 1 4 ucnbiTatenbHoblil 00pasel He AOMKEH NPOSBNATb KakMx-nmbo BUAMMBIX MPU3HAKOB NOBpeXae-
HUAA COBCTBEHHBLIX KOMMOHEHTOB U HE AOMKHO BbITh M3MEHeHns aasneHua cebiwe 0,08 6ap/y (0,008 MlMa/uy).

7.3.2.2.3 YCTOMYUBOCTb K BHYTPEHHEMY AaBMNEHMWIO U (€CNYU NPUMEHNMO) K OCEBOMY AaBNEHUIO

Mpy BbINOAHEHWUW UCMbITAHUSA CTATUYECKUM gaBneHuem B cootsetrcTeun ¢ MCO 8483 ¢ npumeHeHnem
ucnoblTatenbHOro aaeneHusi, pasHoro 1,5 - PN Gap, B TedyeHue 15 MUH coeanHeHUe AOMKHO OCTaBaTbCs
repMETUYHBLIM U HE AOMKHO ObITb HUKAKMX BUAUMBIX MPU3HAKOB MOBPEXAEHMS KOMNOHEHTOB COEANHEHMUS,

Mpu BLINOAHEHUU UCMLITAHUSA MOSOXKUTENbHBIM LUKMMYECKUM AaBfneHuem B cooTBeTcTBun ¢ MCO 8483
13 10 UMKNOB NPOAOIMKUTENBHOCTBIO OT 1,5 A0 3 MUH Kaxabli Mexay atMocdepHbiM AaBneHuem u 1,5 - PN Bap,
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coeauHeHNe A0MKHO OCTABATLCA FEPMETUYHBIM U HE IOIDKHO ObITb HUKAKUX BUAUMDIX NPU3HAKOB NOBPEXKIEHUS
KOMMOHEHTOB COEAUHEHUA.

Mpu BLINOAHEHUU UCNBLITAHUA CTaTMYECKUM flaBneHnem B cooTBeTcTeun ¢ UCO 8483 ¢ npumeHeHnem
ucnbiTaTeNbHOro aasneHus, pasHoro 2,0 - PN 6ap, B TeueHue 24 4 coeguHeHne A0MKHO OCTaBaTbCa repMe-
TUYHBIM M HE AOSMKHO ObITb HUKAKUX BUAUMBIX NPU3HAKOB NOBPEXAEHWUA KOMNOHEHTOB COeANHEHUS.

7.3.2.2.4 YCTOW4MUBOCTb K U3ruby, gasneHuio u (ecnv NpUMEHMMO) K 0CEBOMY AaBneHuio ana Tpyb ana-
meTpom a0 DN 600 BkniovnTenbHO

Mpu BLINOAHEHUW UCMIBITAHUA CTATUYECKUM AaBrneHneM B cooTeeTcTeumn ¢ MCO 8483 ¢ npumeHeHnem
UCNbITAaTENBLHOrO AasneHus, pasHoro 1,5 - PN 6ap, B TeueHne 15 MUH coeuHEHnE A0MKHO OCTaBaTbLCA rep-
METUYHBIM U HE AOIMKHO ObITb HUKAKMX BUAUMBIX MPU3HAKOB NOBPEXAEHUA ANEMEHTOB COEAUHEHUS.

Mpu BLINONHEHUW CTATUYECKOr0 MCMbITaHUA Ha m3rMb B coorBeTcTBuUU ¢ UCO 8483 ¢ npumeHeHnem
ucnbITaTenbHOro gasnexus, pasHoro 2 - PN 6ap, B TeueHune 24 4 coeguHeHne AOMKHO OCTaBaTbCs repmeTuy-
HbIM U HE AOMKHO ObITb HUKAKMX BUAUMBIX NPU3HAKOB NOBPEXAEHUS 9NEMEHTOB COeAUHEHUSA

7.3.2.2.5 KpatkoBpeMeHHasa yCTON4YUBOCTb

Mpu BbINONHEHUN UCNBITAHUA CTAaTUYECKUM JaBneHuem B cootTseTcTeum ¢ MCO 8483 ¢ npumeHeHuem
ucnbiTaTenbHOro aaenenus, pasHoro 2,5 - PN 6ap, B TeueHne 100 4 coeguHeHne A0MKHO OCTaBaTbCs rep-
METUYHBLIM 1 6€3 BUAUMBIX NPU3HAKOB NOBPEXAEHUS ANEMEHTOB COeaAuHEHUA. B kayecTBe ansrepHaTUBHOIO
BapuaHTta (N0 YCMOTPEHUIO U3rOTOBUTENS) UCTILITAHME MOXKET BbLINOMHATLCA NPU UCNLITATENBHOM AABJIEHUM,
pasHoM 3,0 - PN 6ap, B TedeHne 6 MUH U 3a 3TO Bpems COeaAMHEHME AOMKHO OCTaBaTbCH rePMETUYHBLIM
1 6e3 BUAUMbIX NPU3HAKOB NOBPEXAEHUSA NIEMEHTOB COEAMHEHUS.

7.3.2.2.6 YCTOWYMBOCTb K MOMEHTY 3aTsDkkn bonTa

Mpu ncneiTaHUKM COOTBETCTBYIOLLMM METOAOM, onucaHHbiM B ICO 8483, He AOomKHO ObiTb HUKAKNX BU-
OUMbIX MPU3HAKOB NOBPEXAEHUA NEMEHTOB COEAUHEHUS.

7.3.2.3 Yucno ucnbiTaTeNbHbIX 00pa3LOB AN TUNOBOIO UCNbITAHUSA

Yneno MCNbITbIBAEMbIX COEAVHEHWUI ANS KAXKA0TO UCMIBITAHWUA AOMKHO ObITb PABHLIM OHOMY.

HonyckaeTca ncnonb30BaHWe OQHOrO0 U TOTO e CoeAuHeHus Ansa 6onee YeMm OAHOro M3 UCMLITAHUNA,
noapo6HO onucaHHbIX B Tabnuue 27.

7.3.2.4 VcnbiTatenbHbie obpasubl

McnbiTaTenbHblin 00pasel 4OMKeH CoAemKaTb CoOegnuHeHne u aBa Kycka TpyObl, npu 3Tom obLwasn anuHa
yknaaku L nomkHa 6biTb HE MEHbLLE NPUMEHUMOTO 3HaYEHUS, NPUBEEHHOr0 B Tabnuue 15 unu Heobxoaumo-
ro Ans yaoBneTBopeHus TpeboBaHWin METOAA UCTbITAHMS.

7.3.2.5 [Jetanu coeamMHeHusa

M3rotoBuTENL COEAUHEHUA OOMKEH NPEAOCTaBUTL MOMHYK MHopMauuio no dnaHuy, npoknaake, Mo-
MEeHTaM 3aTsXKku GONTOB, CTEMEHW U XapakTepy Cmasku BONTOB M nocrenoBaTenbHOCTU 3aTsDkkM BONTOB.
Takas uHdopmauus NPeaocTaBnseTcs B NONHOM obbeme A0 Hayana MchblTaHuii, NOAPOGHO ONUCAHHBLIX
B NCO 8483.
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MpunoxexHune A
(obs3aTenbHoe)

MpuHUMNBI, UCNOfb3yeMble OIS onpeaerieHNsA KOHCTPYKTUBHbLIX Tpe60oBaHMit Ha OCHOBe
PerpecCcUOoHHbLIX UCMLITAHNNA, U YYeT pa3bpoca xapakTePUCTMK NPOAYKLMM

A.1 O6Lme nonoxeHus

MeToauka NpOeKTUPOBaHUSA, ONMCaHHas B HACTOSLLLEM NPUIOXKEHUM, UCTIONb3YET ANA hopMynupoBku TpebosaHui
no pabo4ynM xapaKkTepucTkaM MUHUMaNbHOTO AaBlieHUs B HacTosILWEM CTaHgapTe. [anee npuBegeHbl peKoMeHayeMble
MUHUManbHbIE KO3 ULMEHTEl 3anaca NPOYHOCT OTHOCUTENBHO pabounX XapakTepuCcTUK U3genus.

Mogo6Ho BceM NnacTMaccoBLIM MaTepuanam, CTeKNonnacTuk NOABEPXKEH NON3y4eCTU NpYU NpUunaraeMblx Harpys-
Kax. Tpy6Hble nsgenusa na cTeknonnacTuka UCTbITLIBAKT ANA onpeAesieHUs XapakTEPUCTUK perpeccum, Tak Kak TEXHONo-
rUs NPOU3BOACTBA U UCMONb3yeMble MaTepuansl-nonydabpukarhl BIUAKOT Ha 3TU XapaKTepUCTUKH.

HacToAwumiA cTaHAapT OCHOBaH Ha NpuHUMNe npoussBoAcTBa TPYyOHLIX U3Aenuii No onpeaeneHHOMY NpOoeKTy
C MCMonb3oBaHWeM OMnpefeneHHoro TEXHONOrMYeckoro npouecca U onpeaenieHHbIX MaTepuanos Npu UCNbITAHUK B CO-
OTBETCTBMM C YyKa3aHHbIM METOAOM PEerpecCUMOHHOro UcnbiTaHus, Hanpumep, no NCO 7509 OHW AOMKHBI NPOSBNATH
aHarnorn4Hble xapakrepucTuku perpeccun. [laHHble, MorydyeHHble NOCNe UCMbITaHUS, aHanU3npyoT C NOMOLLIbIO METO-
da AUNCO 10928:1997. HaknoH cpefiHel NIMHUKA perpeccuu, NONy4eHHOW nocne aHanusa, npeacrasnsaet cobol obuue
XapaKTepUCTUKN perpeccun W3Aernuid, N3roToBMEHHbLIX M3 aHanorMyHbIX MaTepuanoB ¢ UCMONb3OBaHUEM aHanOrUYHbIX
TeXHONormyeckmx onepawum.

CeoiicTBa M3genuii U3 cTekrnonnacTuka, noqobHo cBoilicTBaM Bcex nonygabpukaToB, NPU3HAKOTCH Kak UMetoLmne
cobcTBEHHbIE OTKITOHEHUS, HO MpeAnonaraeTcsl, YTo NPOMbILLUNEHHOe NpeanpuaTue GyaeT NpUMeHsATL CUCTeMy ynpasne-
HWSA Ka4eCTBOM, NO3BOMAIOLLYIO onpeaensTh KoadduuueHT Bapuayum (cm. 3.31) n AQL (cm. 3.32) Ans HavanbHOW Kofb-
LieBOV MPOYHOCTU Ha pacTsKeHue.

TekeT ¢ A.2 no A.7 CyMMUpYeT METOAUKU NPOEKTUPOBaHNA, COOTBETCTBYOLWUE UNN NPUMEHUMBIE K M3ENUAM.

A.2 MUHUManNbHbINA Tpe6yeMbw“| 3anac NnpoYyHOCTU AnA AonNroBpeMeHHOro AaBneHus

BonblWWHCTBO HanopHbIX Tpy6 U3 cTeknonnacTuka ycTaHaBnuBatloT NOA 3eMiell U NoABepraloT BO3eWCTBUIO Me-
XaHW4eCKMX Harpy3oK He TOMbKO OT BHYTPEHHErO [laBIieHNs, HO Takxe oT u3rnba, obycroBneHHOro Harpy3koi oT rpyHTa
W Harpyskow oT TPaHCMOPTHBIX CPEACTB. YYEeT 3TUX KOMOMHUPOBAHHLIX HArpy3oK U aHanu3 BAUSHUS U3MEHEHWUS 3HaYeHWiA
BEPOSATHOCTU paspyLUeHNUs B TedeHWe 50 neT ykasbiBaeT, YTO ko3 ULIMEHT 3anaca NPOYHOCTU ANA KOMOUHWUPOBaHHBIX
Harpy3oK Npat AOMKeH BbITb He MeHee 1,5. TpeGoBaHWA NO MUHMMaNBHOMY KOMbLIEBOMY CMeLLeHUI0 onpefeneHbl no oT-
HOLLEHMIO K XeCTKOCTU Tpy6bl, KOTOpas B AeHCTBUTENLHOCTU OMNpeAenseT Npeaentl HanpsxXeHUs us-sa uarnba. Muxu-
MarnbHoe npuemMnemMoe 3HaveHue Ans KoadpguuymeHTa 3anaca NpoOYHOCTU B HAMPSXKEHHOM COCTOSHWUK N (cM. 3.44) pac-
CYUTBIBAIOT NPW HaNUYMKU 3HAHUIA O MUHUMATIBHOM NPUEMNEMOM 3HAYEHUU ANS Nt U YCNOBUAX 3rnba. C NOMOLLbIO 3TUX
MPUHLMNOB paccyuTaHbl 3Ha4eHust Ny, oTHocsALwmMecs K 97,5 % LCL n cpefHUM 3Ha4eHUAM, U nokasaHbl B Tabnuue A1,
KoTopas sBnseTcs konuei Tabnuupsl 16.

Tabnuya A1— MuHumarbHble 3Ha4eHWS A8 4ONTOBPEMEHHBIX KOI(DMULMEHTOB 3anaca NPOYHOCTU Ty p, 97,5% LCL
u nt, PN, mean

Tpy6a, K KoTopoit NpuMeHseTca Ko du- PN 32 PN 25 PN 16 PN 10 PN 6 PN 4 PN 2,5
LIMEHT 3anaca NpoYHOCTU

MWHUManbHLIA kK03 pULMEHT 3anaca
MPOYHOCTU Mt pN. 975 % LCL, TPUMEHSeMBbIiA 1,3 1,3 1,45 1,56 1,6 1,65 17
K gonroBpemeHHo 97,5 % LCL

MWHUManbHbIA kK03 PULMEHT 3anaca
MPOYHOCTU Mt PN mean: MPUMEHSIEMBIN 1,6 1,6 1,8 1,9 2,0 2,05 2,1
K 4ONrOBPEMEHHOMY CpEAHEMY 3HAYEHMIO

KoahchuumeHTEl 3anaca NpoYHOCTH, NpUBEAEHHbIe B Tabnvue A.1, LOMKHLI MCMOMb30BaTLCA, €Cnn KoapdULMeHT
Bapuayun Y (cm. 3.31) ans Ha4anbHOro AaBneHusi Ha paspbiB pg cocTaBnseT 9 % unu meHee. Ecrnin koadduumneHT Bapu-
auum okasbiBaeTcs 6onbLue 9 %, NPUMEHUMbIA KO(MULIMEHT 3anaca NPOYHOCTY (m, PN, 97,5%LCL )new Wi (m PN, mea”)
LOMXeH onpefenaTbcsa ¢ nomoLbio popmynsl nbo (A.1), nubo (A.2) B 3aBUCUMOCTU OT KOHKPETHOIO Criyvas:

new

1-9.0,01-1,96

(me, PN, 97,5% LOL )1 a1 Y 001196 (ne, e, o7.5% Lot ) (A1)

new’
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1-9-0,01-1,96

—_———————= A2
(nt, PN, mean)-rable A1 1Y.0,011,9 (nt, PN, mean)news (A2)
r,qe(nt PN. 97 5%LCL) — KkoadbpMLUMEHT 3anaca NPOHHOCTH, YKa3aHHbIN B Tabnuue A.1;
(Tlt PN. 97 S%LCL) — HOBbI MUHUMANbHbIA KO3 ULIMEHT 3anaca NPOYHOCTH;
! ’ ! new

(Tlt PN mean)T b Al koabpULMEHT 3anaca NPOHHOCTH, YKalaHHbIN B Tabnuue A.1;
! ) able A.

(ﬂt PN. mean — HOBBbI MUHUMASIbHBIA KO3 PULIMEHT 3anaca NPOYHOCTH;
’ ’ new

Y — ko3(hpULMEHT BapruaLun ANs Ha4arbHoro AaBneHns Ha paspbis, %.

A.3 Onpepenenue KoadpchpuuUeHTa perpeccumn AaBneHus, RR, p

OnpepensitoT XapakTepuUcTUKK perpeccumn Tpyo ¢ NoMoLLbio UcnbITaTenbHbIX 06pasuUoB, BeIGpaHHbLIX NPOU3BONLHO
13 Tpyb ¢ ofMHaAKOBLIM AaBlEHNEM U KNACCOM XECTKOCTU, AN CEpUU UCNbITAHUIA NO ONpefeNneHunio paHHEero oTkasa 1 uc-
NbITaHWIA NO onpeferneHuto perpeccun fasneHus. CnefyeT UCNONb3OBaTb HEKOTOPblE M3 UCTLITATENbHLIX 06pasLoB
ANA UCMbITaHWUA JONTOBPEMEHHOW perpeccumn fasnennsa B cooteetTctBUU ¢ MCO 7509 n HekoTopble U3 UCTbITAaTENbHBLIX
06pasLioB A5 onpejerneHns CPEAHEro KpaTKOBPEMEHHOTO AAaBMEHNA Ha Pa3PBIB Py mean, UCTIBITATENBHOMO 06pasya B co-
orBeTcTBUM ¢ MUCO 8521.

Ha ocHoBe pesyrnsraTtoB UCNbITaHWIi NO ONpeaeneHunto JONrOBPEMEHHOTO AaBNEHUA ONPEAENSIOT NNHUIO perpeccum
€ nomoLbto MeToga, nogpobHo onucaHHoro B UCO 10928 (cM. pucyHoK A.1). Ha ocHoBe npegnonaraeMblxX 3Ha4EHWIA 3TOW
nnHum 3a 0,1 4 (6 MuH) n 3a 438000 4 (50 neT) onpeaenstoT 3Ha4YeHUs faBNEeHNA Ha PaspbiB pg U Ps.

BbiBOAST 3HaueHUe kodpdpuLmueHTa perpeccun AaBneHna Ry , ANs u3nenuii u3 hopmyns

RRr p =Ps0/Ps (A3)

A.4 OnpepeneHue 3HaYeHUA pacyeTHOro AaBneHust
A.4.1 Onpepenetxue pg min

MpumevyaHne— Ll,eJ'IbI'O UCnblTaHNA Ha onpeaeneHne 4oNIroBpeMeHHOro gasneHnAa B Hactu HaCTOFIU.leﬁ MeTO-
OVKMU NPOEKTUPOBAHUA ABMAETCA HE TONBKO onpejeneHne XxapakTepuctuk perpeccun. Cne,qyeT OTMETUTL, YTO 3HaYeHUe
AonroppeMeHHoOro gasneHnsa Ha pa3pbiB, nonydaemoe npu ncnbitTaHuM, UMEET HenocpeaCTBEHHOE OTHOLLUEHWE K UCNbITbI-
BaeMbiM pr6aM. Ecnu npeanonaraeMoe 3Ha4yeHue JoNroBpeMeHHOro gaBneHna Ha paspbiB He YAOBIETBOPAET onpeae-
NeHHbIM MUHUMalnbHBIM AONTOBPEMEHHBbIM KOHCTPYKTUBHBIM Tpe6OBaHMF|M ANA Knacca AaBlneHnAa UCnbITbiBaeMbIX pr6,
TO NapaMeTp perpeccun BCce Xe MOXET UCMONb30BaTLCA NPU NPOEKTUPOBaHUN. OpHako B OTHOLLEHMU 060CHOBaHUS pac-
YeTa Knacca yaenbHoro gaBneHnAa NCnbiTbiBaeMbIX pr6 ucnbiTaHUe NoKasbiBaeT HECOOTBETCTBUE U3TOTOBMNEHHOM pr6b|
Tpe6OBaHVIF|M Mo AONroOCPOYHBLIM XapaKTepUCcTukam.

C noMoLLbo XapakTepUCTUK perpeccun U3genus, onpefeneHHbiX B COOTBETCTBUM C NYHKTOM A.3, paccydThLIBaloT
3HaYeHWUs pacyeTHOro AaBneHus AN pasnuyHbIX KnaccoB Tpy6 crneayolmm obpasom.

C nomoLbto Tpebyemoro sHaveHust PN onpefensitoT COOTBETCTBYIOLLEE 3HaYEHNE Mt pN. 97 5 % LoL U3 Tabnmubl A.1
unu copmynel (A.1), B 3aBUCUMOCTU OT KOHKPETHOIO Cry4as, 3aTeM paccyUTLIBaAOT MUHUMMarbHOE JaBreHne Ha pa3pbiB
B TedeHune 50 NET, P5g min, C MOMOLLBLO opMyribl (A.4), rae HoMUHanbHoe Aaernerne PN BolpaxeHo B Gapax. PaccuuTbl-
BaloT MMHMMarbHOe [jaBrieHue Ha pa3pbiB B TeHeHNe 6 MUH Pgg yip C MOMOLLbI0 3Ha4YeHUS KoadhduLeHTa perpeccin Ry
nory4eHHoro 13 popmynbl (A.3), N 3HAUYEHNS P5g min U3 PopMynbl (A.4) B hopmyne (A.5).

P50, min = PN-N¢ 9759 LcLs (A.4)
PN-ny pN, 97,5%LCL P50, mi

Pe, min = : R — = R’ LU (A.5)
R p R, p

A.4.2 OnpejeneHne pacyeTHOro AaBneHus py g

MpumMedyaHune—Ha pesynsrarel UCNLITAHAA NO ONpefeneHnio Ha4YanbHOro faBreHns Ha pa3pbiB BIIUAET CKO-
POCTb NOBLILLEHWS JAaBNEHNUSA U, KaK NpaBuIo, YeM Bhbille CKOPOCTk, TEM BhILLE AaBrieHUe Ha paspbiB. [Ans ydeTa 3TOro
METOANKa NPOeKTUPOBaHUSA BKNtoHaeT B cebs nonpaBodHbIi kKoadduLneHT C, KOTOPbLIA SBASETCA COOTHOLUEHUEM MeXaY
CPeAHUM 3HAYEHUSIM UCMEBITaHUA MO OMpefeneHnto HavyanbHOro AaBfeHUs Ha paspbiB, BbIMOMHEHHLIX B BUAE YacTu pe-
FPECCUOHHOIO UCTIbITAHMSA, ONUCaHHOTO B A3, pg 1 NpeanonaraemMbiM JaBneHneM Ha pas3pbis B TedeHne 6 MUH, pg iy [CM.
topmyny (A.6)].

PaccuunTbiBaloT nonpaBoYHbIi koaddnumeHT C ANA Ha4YanbHOro faBneHns Ha paspele

C = po/Pe, min- (A.6)
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X —Bpems, y;

Y — faBneHue,

+ — pesynbraThl UCNBITaHUIA MO OMNpeAEenNeHNto AONrOBPEMEHHOMO AaBNeHUs;

» — peayneraThbl UCMbITaHWIA NO OnNpefeneHnto KpaTKoBPEMEHHOIO AaBNEHMS;

pp — CpefHee HadanbHoe AaBrneHune Ha paspbis;

ps — Mpegnonaraemoe fjaBrieHne Ha paspbiB B TeHeHUe 6 MUH;

pso — NpeanonaraeMoe faBneHune Ha paspols Yepes 50 ner;

RR, p — KO3 DULIMEHT perpeccum faBnenus Ry , = pso/Pe

C — nonpaBoyYHbli KO3 MULIMEHT AN HaYallbHOrO JaBleHus Ha pa3pbiB C = py/pg-

PucyHok A.1 — BeluncneHune koadhpuLumeHTa perpeccu 4asneHus Rrp

N3 cpopmynbl (A7) BLIYUCTAT HUXKHIOW 97,5%-HYH0 0BEPUTENBHYIO rpaHULy HavanbHOro AaBneHns Ha paspbis,
Po, min, € MOMOLLBIO Pg i U3 popMynbl (A.5) u C us popmynbl (A.6):

Po, min = c Pe, min- (A-7)

Onpepenstor U3 opMyrbl (A.8) MUHUManbHOe pacHeTHoe AaBMeHue py ¢ C MOMOLUBIO Py iy U3 opMynel (A.7)
1 KoahbpULMEHT BapuaLmm Y, onpefensemMblil M3 pe3ynsTaToB CUCTEMBI YNIpaBleHUsl Ka4eCTBOM, NONYYEHHBIW U3 TUNOBO-
ro UCCrefoBaHUA U3genus Ha npeanpustum. padudeckoe usobpaxkeHue 3TOi NpolLeaypbl NPEACTABNEHO HA PUCYH-
ke A.2, a npumep ¢ pelleHnem npusegeH B NCO 10928.

1

Po, d = Po, min'—(1_y_001_196), (A.8)
rae Y — KoO3(pdULMEHT BapUaLUnmn, OTHOCALMINCA K cCpefiHEMY HayanbHOMY flaBrneHuIo Ha pa3pbis Tpyobl, Npou3BeaeH-
Hol Ha npeanpusaTun (cM. 3.31), %,;
1,96 — MHoxuTenb AnA 97,5%-Horo 40BepUTENLHOrO YPOBHS.
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X — BpeMsA peructpaumu, 4; Y — gasneHue; 71— 1,96 - ¢ (rAe o 9BnaeTcA cTaHAAPTHBIM OTKNOHEHWEM OT CUCTEMBI YNpaBneHUA
kayecTBOM); 2 — 97,5 % nuHumM LCL; py  — MMHMMarnbHoe pacieTHoe HadanbHoe AaBneHne Ha paspbiB; Po min — MUHUManNbHoe
HavanbHoe AaBneHne Ha PaspbiB Py min = C - Ps, min P6, min — MUHUManNbHOE AaBneHne Ha paspbiB B Te4eHUe 6 MUH; Psg min —
MUHUMasIbHOE AaBreHre Ha paspbie B TedeHue S0 net; C — nonpaBoyHbiii koadduumeHT, C = py/pe. KoadduumeHT Bapnauyun Y

onpeAensioT C NOMOLLbIO YPaBHEHUA Y = c/ cpefHee HavanbHOE AaBneHne Ha paspbiB (po, min)
PucyHok A.2 — Bbluncnenme MUHUMarbHOMo pacyeTHOro HavanbHOro aBreHunst Ha oTKas py 4

A.4.3 lNpoueaypa KOHTpoNs ANs py g
Ans o6ecneverus BuINonHeHus KoadduumeHTa sanaca npodHocT no 97,5 % LCL B Tedenmne 50 neT 1, pNg7.5%LCL.

N KoadbpuLiMeHTa 3anaca NPOYHOCTU T pN. mean© MUHUMAaNbLHOMY CpefiHeMY 3HaveHuio B TeveHue 50 NeT Psg mean. min
BbIMNOSHAIT cnefytoLume npoleayphbl B Liensx onpeAeneHns MUHUManbHOro pacyeTHOro HavarnbHOro aBrieHus Ha oTKas,

Po, 4 (CM. pucyHok A.3):
a) paccynUTLIBAKT 3HAHEHUE Pg mean

% = Ps, mean> (A.9)
b) pacc4UTLIBaOT 3HAYEHWE P5g mean
Ps, mean 'RR, p= Psp, mean> (A-10)
C) paccuUTLIBAKOT MUHUMANEHOE 3HAaYeHNe P5o mean
P50, mean, min = PN'nt, PN, mean: (A.11)
A€ Mt PN, mean — COOTBETCTBYHOLLEE 3HA4YeHME U3 TabnuLsl A.1 UK, ecniu NPUMEHNMO, PaccHNTaHHOEe 3Ha4YeHne 3 op-

Mynbl (A.2);
d) Ecrm psg mean 13 PopmMynbl (A.10) He HUXE Pso mean, min U3 POPMYIBI (A.11), TO py ¢ ABNAETCA AOCTATOUHLIM
ANs YLOBNETBOPEHUs AONrOBPeMeHHOro KoadduumeHTa 3anaca npo4HOCTU ANA cpefHero 3HaveHusa. B npoTuBHOM cry-
Yae pg 4 AODKEH yBENUUUBaTLCS, NoKa He OyaeT yaoBneTBopeHo ykasaHHoe TpeboBaHue. OHO Takke oBecneqnBaeT Bbi-
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nornHeHune KoapuLmeHTa 3anaca npovHocT otHocuTenbHo 97,5 % LCL B TeyeHue 50 neT, TaK KaK Psg mean min BK1HOYa-
eT B cebsa 3HadyeHune 1,96 6.

A.5 OueHKa XapaKTepuCTUK HanopHOW NpoayKunu

Ha ocHoBe pe3ynbratoB UCMbITAHWIA Ha4YanbHOro AaBeHUsA Ha 0TKa3, BbINOJIHEHHbBIX B TEHEHNUE Nepuoja BpeMeHH!,

onpeaensT CpefHEe 3HAYEHNE Py mean M CTAHJAPTHOE OTKIOHEHWE G Ha4anbHOro JaBneHns Ha oTkas. PaccuuTeiBaloT
KO3 PULMEHT OTKNOHEHUA faHHOro cBOMCTBa Y B NpoLeHTax

_ crtaHgapTHoe oTknoHenne-100 o
cpeaHee Po mean
[ns oueHKN n3genusa, CNpoeKTMPOBaAHHOMO ¢ MOMOLLbIO U3JTOXKEHHOMO METOAA pacyeTa, CUCTeMa yrnpaBneHna Kade-
CTBOM AO/MKHa ObiTb B COCTOAHUM NOATBEPAUTL BHINOSTHEHWE u3fenuem TpebGoBaHUW NO MUHUMAarNbHOMY AaBMEHWUIO,
a Takxe OnpeAenuTb, SBNAETCA NU (UNU He ABNSETCH) cpeAHee AaBrieHne Ha paspblB USAENUs Pg mean, PABHBIM MUHU-
MarnbHOMY pacHETHOMY 3HAYEHUIO WU BhILLE 3TOTO 3HAYEHUSI Py .

Y (A.12)
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X — Bpem4, y;

Y — AaBneHue;

1— 1,96 - 0 (rge o aBndAeTcA cTaHAapPTHBIM OTKMOHEHWEM OT CUCTEMbI KayecTsa),
2 — cpefHAa NUHNS;

3— 97,5 % nuHun LCL;

4 — PN - n¢ pN, mean:

5—PN-n, 97,5% LCL;

Po, d — MWUHUMArIbHOE pacueTHoe HauarnbHoe AaBneHne Ha paspoie;

Po, min— MWHWManbHoe HavarnsHoe AaBrneHne Ha paspbiB, Py min = C-Pe min

P6, min — MWHUMArIbHOe JaBrieHne Ha paspbiB B TeyeHne 6 MuH;

Pe, mean — CPeAHee /iaBNeHWe Ha paspbiB B TeueHUe 6 MUH;

P50, min — MUHUMAarbHOe AaBrieHue Ha paspbis B TedeHue 50 ner,

P50, mean — CP€AHee AaBneHne Ha paspbiB B TedeHune S0 neT;

P50, mean, min — MWHUMaribHoe cpeAHee AABreHNe Ha paspble B TeveHue 50 ner;
C — nonpaBo4HbIi KoadhuLMeHT, C = py /pg

PucyHok A.3 — BbluucneHue gonroBpeMeHHbIX cpegHUX 3HaYeHUn JaBnNeHna Ha paspbiB
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A.6 MpuHunnbl obocHoBaHuA TpeGoBaHMiA No NpeaenbHol Aedopmanmm

MuHMManbeHble pacyeTHble TpeboBaHWs no narnbam, ykasaHHble B HAacTosLLEM CTaHAapTe Npy BO3AENCTBUN KOMb-
LieBoii fedopmaLuy Ha TpyOy, OCHOBaHbI Ha 3HAYEHUSX MUHUMAaNbLHOIO MNpeAensHOro AoNroBpeMeHHOro HamnpsKeHus
npu uarnGe, BbI3BAHHOMO JONTOBPEMEHHON fedopmaLieil. XoTa cnocobHOCTL Tpy6 K M3rnby MeHSOTCA B 3aBUCHMOCTY
oT crnoco6a Npon3BoOACTBa U UCMOMb3YEMbIX MaTepuarnos, XapakTepUCTUKN MUHUMATBbHOW HavanbHo 1 AoNroBpeMeHHOM
npefensHon KonbLeBol aedopMaLun yKasaHbl B OTHOLLEHUW Knacca HOMUHanbHOW xecTkocTu (eMm. 5.2.3.3.1 n Tabnu-
uy 10). 3 gecbopmaLum obecneunBatoT NPMONU3NTENBHO OAUHAKOBBIE YPOBHU PacTKEHUsI BO BCEX pasHbIX Knaccax
XECTKOCTH.

3HaveHus gedopmalum, npuseaeHHsle B Tabnuue 10, 0CHOBaHbLI Ha AONYLLEHWUK, YTO MakcMManbHas AonycTumas
JonroBpemMeHHast gedopmaLysl Npu NonHOM 3arnybneHun B rpyHT cocTaBnsioT 6 %. MsroToBuTens Tpyd MOXET, TeM He Me-
Hee, yKkasaTb AONroBpeMEHHYH0 JedopMaLmio, OTIMYHYIO OT NpeArnonaraeMoro sHadyeHns. B Takux crnydasx TpeGoBaHus,
npveedeHHble B Tabnuue 10, [OMKHBI KOPPEKTUPOBATLCA NMPOMNOPLMOHANBHO, HanpuMep, ecrnu 3Ha4eHne gedopmalim,
yKa3aHHOe U3rotToBuTenem, pasHo 3 %, To Tpebyemble 3Ha4YeHus 6yayT paBHbl 50 % 3Ha4eHUN, yKkasaHHbIX B Tabnuue 10,
B TO BpeMs KakK 3HadeHue aedopmaLinm, ykasaHHoe U3roToBuTeneMm, paBHbIM 8 %, gacTt B pesynkrarte 133 % TpebyeMbix
3HaYeHWi, ykasaHHbIX B Tabnuue10.

A.7 OueHka npoayKuuu

McnbiTaHusa no onpegeneHunto HadanbHoi AedopMaLmu, ucnonbayeMsle Ans OLUeHKN NpogyKuuu, TpebytoT gedop-
Mauun ucnbiTatenbHblX 06pasLoB 40 3HaYeHUA, SKBUBaNEHTHBIX MUHUMArLHOI AONrOBpeMEeHHOR NpeaensHol KonbLie-
BO/i AedopMaLlv B YCOBUSX BNaXHOCTU 6e3 NPOABNEHUs Kakux-NMGo MpU3HaKoB TPeLluH 1 3aTeM [edopMUpOBaHHBIX
Aarnee [0 COOTBETCTBYIOLLENO MUHUMANBHOIO 3Ha4YeHUs, NpuBegeHHoro B 5.2.3.3.2, 6e3 NposiBNeHNa NpU3Hakos NOBpex-
LEHUS KOHCTPYKLMUU,
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MpunoxeHune B
(cnpaBoyHoe)

PykoBOACTBO MO UCNbLITAHUIO HA FEPMETUYHOCTbL

B.1 O6wme nonoxeHus

CyllecTByIOT pasnuyHble NoaXoAbl K UCNBITaHUAM Ha repMeTUYHOCTb. OfMH METOA OCHOBAH Ha NOBbLILEHUU AaBne-
HWA TPy6bl A0 HW3KOIA KPAaTHOCTU HOMWHANBHOTO AaBNEHUS U NPOBEPKE Ha TeUb. 3TO B OCHOBHOM BHIMONHAETCA Ha 3Ha4-
TeNbHOM Konu4yecTee Tpyb, NponsBefeHHbIX C NOMOLLLIO AaBneHuns, paBHoro 1,5 - PN. Mocne ucnbirabus npu atom gas-
nexHnu TpyGel MOTyT Bee elle BbiTb YCTaHOBNEHLI B KOHCTPYKLWSX, W MO3ITOMY UCMbITAHUSA SBRSIOTCA HepaspyLUaoWwuMu.

Hpyroit MeTox ocHOBaH Ha UcnbITaHUU HebornbLLOro konuyecTsa obpasLoB Tpy6 npu BEICOKOM gaBneHuun. KMcnbi-
TaTenbHoe flasneHne BnMu3ko K AasneHnto, NCNonb3yeMoMy Ans KpaTKoBpeMEeHHOW npeaensbHoi YCTONYMBOCTU naaenmns
K AaBNeHWo, U UcnbITaTenbHLIA obpasel AoMKeH GbITb NpoBepeH Ha Teub. M3-3a MCNonb3yeMoro BLICOKOro AaBneHus
ucnbiTaTenbHBIN 06pasel He MOXET BNOCMEACTBUM GbITb UCMIONbL30BaH B KOHCTPYKLMSIX, U NOSTOMY UCTIbITAHWUS SBNAIOTCA
pa3spyLuatowumMu.

Kaxablih n3 aTux Metoaos obecrneunBaeT nosnyyeHne COOTBETCTBYIOLLEA NONE3HOW UHdopMaLmn, HO BBUAY TOro,
YTO METOALI OCHOBaHb! Ha Pa3sHbIX 3HAYEHUSAX JaBNEeHWUs, OHU He ABNATCA B3aumozameHsieMbIMU. OfiMH U3 3TUX METOAOB
MOXeT oKasaTbca 6onee NOAXOAAWNM ANA ONPEAENIEHHOTO U3AENNS UK TEXHONOTMYECKOro npoLiecca, U U3roToBUTeNb
BblbupaeT NnpuMeHsaemblil MeTog. [Ans ntoboro us aTux MeToA 0B, Hanuuue obopyz10BaHUs UMeET BaXHOe 3Ha4YeHue, NO3To-
My yKa3aHHOe ABNAETCA elje OAHOW NPUYUHON NpefoCTaBNEHNs N3roToBUTENIO 060PYA0BaHUA AN BLINOMHEHUA TOMBKO
O[JHOrO U3 METOAOB UCNLITAHUA, a TakkKe OrpaHNYeHNs UCTIbITaHNIA HOMUHanNbLHLIMU AnameTpamu fo DN 1400 unu mexee.

B.2 Hepaspywatowme ucnbitaHnsa

HMenbiTaHna BLINONHAKT B cooTBeTcTBUM ¢ MeTogoM A UCO 7511:1999 ¢ ucnonb3oBaHUEM UCTLITATENLHOIO AaBne-
HnsA 1,5 - PN, koTopoe npuMeHsetca B Tedenne 30 ¢ U 3aTeM NOAAEPKMBAETCA B TedeHMe nepuoga nposepku. Ansa npo-
XOXAEHUA UcnblTaHUA Tpyba He JoMXKHa UMETb yTeYeKk.

HesaBucumo oOT Toro, npefnonaraeTcs UMK He NpeanonaraeTcs ycTaHoBKa Tpybbl B cucTeMe noasepraeMoii AByX-
OCHOMY HarpyxeHuto, Bce TpyObl UCMLITLIBAIOT TaK, YTOOBI OHW MOABEpranuch TONMbLKO OHOOCHOMY HarpyXeHuHo.

B.3 Paspywatowme ucnbiTaHus

MenbiTaHua BLINOMHAKT B cooTBeTCTBUM ¢ MeTofoMm A MCO 7511:1999 ¢ ncnone3oBaHUeM OfHOMo U3 CreyroLmx
TUMOB UCNbITaTEeNbHOrO JaBMneHUs:

a) Py, test,a): PaABHOrO 75 % ot 97,5 % LCL nunnn (cM. pucyHok B.1) Ans BbIGpaHHON NPOAOIIKUTENBHOCTU UCTIbITa-
HUA X (4). 3TO AaBneHune nogepXuBaeTca B TEYEHNE BCEro UCNbITaHUA. McnbiTaTenbHbli 06paseL, He AoMKeH NposBRATh
NpU3HaKoB yTevku. 3a4acTyto, Nocne Toro Kak ucneltatensHelil obpasew, NPoXoAUT AaHHOE UCMbITaHWe, UCTbITaTeNIbHOE
faBneHue yBenu4nBatoT [0 MOMEHTa pa3pyLUeHUs UcnbITateneHoro obpasua. [JasneHue npu paspyLlieHun JOxKHO ObiTb,
Kak MUHUMYM, Py min, MOTy4eHHOro oT 97,5 % LCL nuHun 4ns BeIOpaHHOA NPOAOMKUTENIBHOCTI UCTBITAHNS X (4). 3TO
A@BreHne PaBHO Py ot b)(CM. PUCYHOK B.1);

b) Py test,b), PABHOrO AaBreHnto, nony4eHHomy ot 97,5 % LCL nuHuM Ans BEIGpaHHOM NPOAOIMKUTENBHOCTY UCTbI-
TaHus X (4). 3To laBneHWe NoaAepX1MBaeTca B TeHeHNe BCEro UCMbITaHUA. McnbiTateneHbli oBpasel, foSKeH NPOXOAUTE
ucnelTaHue 6e3 paspyLUeHUs.

OnucaHHbIn MeTog NPOUNNICTPUPOBaH Ha pUCYHKe B.1, KOTopEI ABNAeTcA Mogudukalnein pucyHka A. 3.

MpumeyaHune— M3roToBuTENb BEIGUPAET NPOLOMKUTENBHOCTL UCNBITAHUA B COOTBETCTBMU C NpoLeaypamy,
HOApOGHO onncaHHbIMU B cOOCTBEHHOM pykoBoACTBE MO ynpaBlieHUO Ka4eCTBOM, U UCMbITaHUE MOXET ANIUTLCA KaK He-
CKOMBKO MUHYT, Tak 1 6onee 24 .
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YA

XA

X — Bpem4, Y;

Y — AaBneHue;

1—196-0 (rge o ABNAETCA CTaHAAPTHBIM OTKMOHEHUEM OT CUCTEMbI Ka4eCcTBa);
2 — cpedHAA NUHUS;

3— 97,5 % nuHun LCL;

4 — nuHWA cocToAHMA repmeTudHocTu (0,75 - 97,5 % nuHun LCL);

5—PN-ng g75%LcL:

Po, ¢ — MUHNManbHoOe pacyeTHoe HayarnkbHoe AaBNeHNe Ha paspbiB;

P6, min — MUHUMarbHoe AaBrneHne Ha paspelB Npu 6 M,

P6, mean — CPEAHee AaBIeHWe Ha paspblB Npu 6 MM,

Px, test, a) — AABMNEHNE UCTbITAHNA Ha repPMETUYHOCTL ANA NepeyncreHus a);

Px, test, b) — WCMbITaTenbHoe AaBneHne  MUHUMankHoe AaBreHne Ha paspbiB Npu X, 4, ANA NepedncneHus b);
P50. min — MUHUManbHoe JaBrneHne Ha paspbiB B TeyeHue 50 ner;

p50: mean — CPe&AHee AaBrieHue Ha paspbl Yepes S0 neT

PucyHok B.1 — Bbluncnerune sHadeHUid UCMBITATENBHOMO A@BNEHNS AN UCTIbITaHUA C paspyLUEHUEM MO ONPEAENeHunto
repMETUYHOCTY
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Mpunoxexnue JA
(cnpaBouHoe)

CBegeHUA 0 COOTBETCTBUM CCbITOYHbIX MEXAYHAPOAHbIX CTaHOAPTOB HAaLUMOHANbHbLIM CTaHAapTam
Poccunckon ®egepauum (M 4eACTBYHOLIMM B 3TOM Ka4eCTBE MEXrocygapCTBeHHbIM CTaHAapTam)

Tabnuya JA1
O6o3HaYeHne cebINoYHoro CTeneHs
MeXayHapoaHoro COOTBETCTE 0OB603HaYeHNe 1 HaUMeHoBaHKe COOTBETCTBYIOLEro HalMoHaneHOro ctTaHgapTa
CTaHAapTa nA

NCO 75-2:2013 — *

NCO 161-1:1996 IDT MOCT MCO 161-1—2004 Tpybbl M3 TepMONNacToB ANSA TpaHcnopTMpoBa-
HWS XKMAKUX U ra3oobpasHeix cped. HoMuHanbHble HapyXHble guameTphbl
¥ HOMUWHanbHble faBneHus. MeTpuyeckasn cepus

NCO 527-4:1997 — *

NCO 527-5:2009 — *

NCO 2078:1993 — *

NCO 2531:2008 IDT MOCT 1SO 2531—2012 «Tpy6bl, PUTHHIM, apMaTypa U UX CoeUHEHUN
U3 YyryHa ¢ LapoBuAHLIM rpadpuToM Ans Bofo- U rasocHabxeHus. Tex-
HWYeCK1e ycroBusay

NCO 3126:2005 IDT MOCT P NCO 3126—2007 Tpybonposoabl n3 nnactMacc. [Nnactmacco-
Bble arieMeHThl Tpybonposoga. OnpegeneHne pasmepoB®

NCO 4200:1991 — *

NCO 7432:2002 — *

NCO 7509:2000 NEQ FOCT P 55076—2012 «Tpy6bl 1 geTtanu TpybonpoBoAoB U3 peakTonna-
CTOB, apMUPOBaHHbLIX CTEKNOBONOKHOM. MeTofbl onpeaeneHuna HapaboT-
KM [0 OTKa3a nog AeWCTBUEM MOCTOAHHOIO BHYTPEHHEro AaBNEHUsA »

NCO 7511:1999 NEQ FOCT P 55070—2012 «Tpy6bbl 1 geTtanu TpybonpoBoAoB U3 peakTonna-
CTOB, apMUPOBaHHLIX CTEKNOBONOKHOM. MeToabl ucnbiTaHuin. McnbiTaHuA
Ha repMETUYHOCTL NPU KpaTKOBPEMEHHOM BHYTPEHHEM JaBNeHUU»

NCO 7685:1998 NEQ FOCT P 55071—2012 «Tpy6bbl 1 getanu TpybonpoBoAoB U3 peakTonna-
CTOB, apMUPOBaHHBIX CTEKNOBONOKHOM. MeToabl UcnblTaHuin. Onpegere-
HVe HaYanbLHOW YAENbHOW KOrbLEBOMN XKECTKOCTN»

NCO 8483:2003 — *

MCO 8513:2000 NEQ FOCT P 54924—2012 «Tpy6bbl 1 getanu TpybonpoBoAoB U3 peakTornna-
CTOB, apMUPOBaHHbIX CTEKIOBONOKHOM. MeToabl onpefeneHus MexaHu-
YeCKNUX XapaKTepPUCTUK NPU OCEBOM PaCTSKEHUU»

NCO 8521:2009 NEQ FOCT P 54925—2012 «Tpy6bbl 1 geTtanu TpybonpoBoAoB U3 peakTorna-
CTOB, apMUPOBaHHLIX CTEKIOBONOKHOM. MeToAbl onpeaeneHus Hadyarb-
HOFO OKPY>XHOro Npegena NPoYHOCTU NP PacTSKEHUN»

NCO 8533:2003 NEQ OCT P 55069—2012 «Tpy6bl 1 fetanu TpybonpoBogoB U3 peakrorna-
CTOB, apMUPOBaHHLIX CTEKIOBONOKHOM. MeToAbl ucnbiTaHui. McnbitaHua
KrneeBoro u peab6oBOro coefUHEHNA»

NCO 8639:2000 — *

NCO/TR 10465-3:2007 — *

MCO 10466:1997 MOD MOCT P 54926—2012 (MCO 10466:1997) «Tpybul 1 aeTanu Tpy6onpo-

BOJOB 13 peaKkTons1acToB, apMMPOBaHHbIX CTEKNOBONOKHOM. MeToa
onpefeneHns yCcToivMBOCTU K Ha4anbHoO| KonbLeBoit fedopmManiun»
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OkonyaHue mabnuupi []JA. 1

O6o3HayeHue CCbINoYHOro c
MexXayHapoaHoro cooxellec::un 0O603HaYeHNe U HAUMEeHOBaHWE COOTBETCTBYIOLLIEIO HaLUWOHaNbHOro cTaHgapTa
CTaHAapTa

MCO 10468:2003 — *

MCO 10471:2003 — *

MCO 10928:2009 — *

NCO 10952:2008 NEQ FOCT P 55077—2012 «Tpy6bl u aeTanu TpybonpoBoAoOB M3 peakTonna-
CTOB, apMUPOBAHHbLIX CTEKNOBONOKHOM. MeToAbl onpefieneHns xmMuye-
CKOI CTOMKOCTW BHYTPEHHEN NOBEPXHOCTU B YCIIOBUSIX HAarpy>XeHuUsI»

MCO 11922-1:1997 IDT FOCT MUCO 11922-1—2006 « Tpy6bl M3 TepMONNacToB AN TPaHCNOPTH-
poBaHNA XMAKUX 1 razocobpasHbix cpef. Pasmepbl U gonycku. YacTb 1.
MeTpudeckas cepua»

MCO 14828:2003 — *

MCO 15306:2003 — *

EN 681-1:2009 — *

EN 681-2:2009 — *

JIS A 5350:1991 — *

* COOTBETCTBYIOLWI HAUMOHaNbHLIA CTaHAapT OTCYTCTBYET. J10 ero yTBepXAEHUA peKoMeHAYeTCA NCNonb3o-
BaTb NEPEBOJ Ha PYCCKUI A3bIK faHHOTO MeXAYHapOoAHOro craHaapTa. [epeBog AaHHOTO MEXAYHApOAHOro cTaHaap-
Ta HaxoauTtesa B PefepanbHOM UHPOPMALMOHHOM PoHAE TEXHUYECKUX PErTTaMeEHTOB U CTaHAapToB.

MpumMeyaHune—B HacToAwWwel Tabnuue NCNonb3oBaHbl criegyloLue ycroBHble 0603HauYeHns cTeneHn
COOTBETCTBUA CTaHAapTOB:

- IDT — upeHTUYHbIE CTaHAapThI,

- MOD — MoauduumpoBaHHble cTaHAapThI,

- NEQ — HeakBMBaneHTHbIe cTaHAapPTHI.
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Mpunoxexune A6
(cnpaBoyHoe)

CBeaeHMA 06 M3IMEHEHUAX, BHECEHHbIX B MeXAyHapOAHbI CTaHaapT
[OKyMeHTOM ISO 10467:2004/Amd.1:2012

AB.1 [lo6aeneHo nocrne nepsoro ab3aua npuMedaHue 1.

[bB.2 UcnpaeneHbl ¢ JaTUpPOBaHHLIX HA HelaTUPOBaHHbIE CneayoLMe HOPMaTUBHBLIE CCbINKU:

MUCO 75-2 MNMnactMaccel. OnpegenexHne TemnepaTypbl geopmauyun nog Harpyskoi. Yactb 2: Mnactmacesl U 360HUT

NCO 7432 Tpybbl U DUTUHIN U3 apMUPOBaHHBLIX CTEKNOBONOKHOM TepMOpeaKTUBHLIX nnactukos (GRP). Meto-
Abl UcMbITaHUA ANA 06O0CHOBaHUA KOHCTPYKUMK coefUHeHW Tpy6 B 3aMOK pacTpybamu, BkNoYan ABOHbIE pacTpy6bl,
€ YNNOTHEHUSAMKN U3 3nacToMepa

MCO 7511 MNnacTtukoBbie TpyOONpoBOAHbIE CUCTEMBI. TPyBbl U HPUTUHITN U3 apMUPOBAHHBIX CTEKNOBONOKHOM Tep-
MopeaKTUBHLIX NnactukoB (GRP). MeToabl UCNbITaHWUA ANA NOATBEPXAEHUS repMETUMHOCTU CTEHKU NPU KpaTKOBPEMEH-
HOM BO3[1EACTBUW BHYTPEHHETO AaBNEHNUA

NCO 8483 Tpy6bl 1 PUTUHIN U3 apMUPOBAHHBLIX CTEKNOBONOKHOM TepMOpeaKkTUBHLIX NnacTukos (GRP). MeToael
UcnbiTaHna Ana 060CHOBaHUA KOHCTPYKLUMKU 60NTOBbLIX (hnaHUeBbIX COeaNHEHUN

UCO 8513 TpybonpoBogHble cucTembl M3 NnacTMacchl. Tpy6bl U3 apMUPOBaHHLIX CTEKNOBONOKHOM TEPMOpEeaKTnB-
HbiX nractukos (GRP). OnpeaenerHne NpogonbHONW NPOYHOCTU Ha pacTaXeHue

UCO 8521 TpybonpoBogHble cucTembl U3 NnactTMacchl. Tpy6bl U3 apMUPOBaHHBIX CTEKNOBONOKHOM TEPMOpEaKTuB-
Hbix nractukoB (GRP). OnpeaeneHne cyMMapHOi HavanbHOW KONbLEBOW MPOYHOCTU Ha pacTaXeHue

UCO 8533 Tpybbl U PUTUHIMM U3 apMUPOBAHHLIX CTEKNOBONOKHOM TepMopeakTuBHbIX nnactukos (GRP). Metoabl
ucnelTatusa Ana 060CHOBaHUA KOHCTPYKLMW 3aLeMEHTUPOBAHHBLIX NN U30NIUPOBaHHBIX COEANHEHWNI

NCO 8639 Tpy6bl M PUTUHMN U3 apMUPOBAHHBIX CTEKNOBONOKHOM TEPMOpPeaKkTUBHLIX NnacTukos (GRP). MeToael
UCMbITaHUA Ha rePMETUMHOCTb FMBKUX COeAUHEHWI

NCO 10928 TpybBonpoBogHble cUCTeMbl U3 NNacTMacchbl. TpySbl U PUTUHIN U3 apMUPOBAHHBLIX CTEKNOBOSIOKHOM
TepMopeakTuBHBIX nnactukoB (GRP). MeToabl 4NA perpecCUoOHHOro aHanmaa u ux UCNonb3oBaHne

0B.3 n. 4.5.1 nononHeH HOBLIM MOMOXEHWNEM:;

«[InA noBcefHEBHbLIX UCMbITaHWIA KOHTPONSA Ka4YecTBa BCe U3MepPeHUA AOMKHLI CHUMATBLCA Npu npeobnagatowein
Temnepartype unu, no TpeboBaHuWio UrOTOBUTENS, MPU TeMNepaType, YCTaHOBNEHHOW B AaHHOM pasgeney.

0b.4 3ameHeHa Tabnuua 4

OB.5 3ameHeHa Tabnuuya 14

0B.6 3ameHeHa Tabnuua 26

AB.7 Bropoit ab3al 7.3.1.2.3 3aMeHeH Ha CreayoWwuil TeKCT:

«Mpw ncnelTaHun Ha usrnd cornacHo MCO 8533 ¢ NpUMeHeHWeM UCMbITATENBHOrO AaBneHus, pasHoro 2 - PN 6ap,
B TeueHne 24 4 coegnHeHWe JOMXKHO OCTaBaTbCA rePMETUYHBIM U HE [ ONMXKHO ObITb HUKaKMX BUAWMbIX MPU3HAKOB MoBpexX-
L EeHUsA KOMMOHEHTOB COEANHEHNAY.

0B.8 MNepBLI abs3ay 7.3.1.2.4 3aMeHeH CneayoLmUM;

«pu BBIMONHEHUN UCMBITAHUSA CTaTUYMECKUM AaBneHueM B cootBeTcTBUMU ¢ MCO 8533 ¢ NnpuMEHEHMEM UCMbITa-
TenbHOro AaeneHus, pasHoro 2 - PN 6ap, B TedeHune 24 4 coeguHeHWe LOMKHO OCTaBaTbCs FTePMETUYHBIM U HE JOSKHO
ObITb HUKAKUX BUAMMBIX MPU3HAKOB NOBPEXAEHUA KOMMOHEHTOB COEUHEHNSY.

OB.9 TpeTnit ab3ay 7.3.1.2.4 3ameHeH cregyoWwuMm:

Mpw BEINOMHEHUU UCTIBITAaHWUA CTAaTUMECKUM AaBneHneM B cooTBeTcTBUM ¢ MCO 8533 ¢ npuMeHeHneM UcnbiTaTenb-
Horo fasneHus, pasHoro 2,5 - PN 6ap, B TedeHne 100 4 coefMHEHUe AOIMKHO OCTaBaTLCA FEPMETUYHLIM U He JOMKHO
ObITb HUKaKNX BUAUMBIX MPU3HAKOB MOBPEXAEHUS KOMMNOHEHTOB COeiMHEHNSA. B ApyroMm BapuaHTe Ha yCMOTPEHWE W3ro-
TOBWUTENS UCMBITaHUE MOXET BbiTb BBIMOMIHEHO C MPUMEHEHMEM WUCTbITATENBHOrO AaBneHus, pasHoro 3,0 - PN Gap, B Te-
YeHune 6 MUH, B TEYEHUNE KOTOPbIX COeANHEHUe JOMKHO 0CTaBaTbCA repMETUYHLIM U HE JOMKHO ObITh HUKAKUX BULUMBIX
MPU3HaKOB NOBPEXAEHNS KOMNOHEHTOB COeANHEHMS.

0b6.10 3ameHeHa Tabnuua 27.

OB.11 TpeTuit abaay 7.3.2.2.3 3aMeHeH criegyowum:

«pu BBINONHEHWN UCMBITAHUSA CTaTUYECKUM AaBneHueM B cootBeTcTBUMU ¢ MCO 8483 ¢ NnpMMEHEHMEM UCMbITa-
TenbHoro AaeneHus, pasHoro 2 - PN 6ap, B TedeHne 24 4 COEANHEHNE JOMMKHO OCTaBaTbCs FrePMETUYHEIM U HE AOJDKHO
6bITb HUKAKUX BULUMbBIX NMPU3HAKOB NOBPEXAEHUS KOMMOHEHTOB COEUHEHNS».

0B.11 BTOpoii ab3aly 7.3.2.2.4 3aMeHeH creayroLum;

«[pu BbINONHEHWUN UCTIBITAHUA Ha cTaTudeckuin u3rnb B cooteeTcTBUM ¢ MCO 8483 ¢ NpUMEHEHUeM UcnbiTaTenb-
Horo AaeneHus, pasHoro 2 - PN 6ap, B Te4eHue 24 4 coeUHEHUE JOMKHO OCTaBaTbCA FePMETUHHBLIM U He JOMKHO GbiTb
HUKaKUX BUAUMBIX NPU3HAKOB NOBPEXEHUS KOMMOHEHTOB COELUHEHNUS».
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FOCT P UCO 10467—2013

YK 621.643:006.354 OKC 23.040.20, OKI1 22 9640
91.140.80,
93.030

KntoyeBble crioBa: TpyGonpoBoabl M3 apMUPOBAHHBIX CTEKITOBOSIOKHOM TEPMOPEAKTONNACTOB, KaHanM3auusl, Bo-
Z0CHabXeHWe, BOLOOTBEAEHUE, APEHAXK, MPPUraLMsl, MUKPOTOHHENbHbIE, CTEKIONACTUKOBLIE.
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