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Mpeaucnosue

Llenu, oCHOBHbIE MPUHLMNbLI U 06LIME NpaBuna npoBeaeHusa paboT Mo MeXrocyaapCTBEHHON CTaHaap-
Tusaumm ycranosnenol FOCT 1.0 «MexrocyaapctseHHas cuctema craHgaptusauyu. OCHOBHbIE MONOXEHUSA»
n FOCT 1.2 «MexrocyaapcrBeHHasa cuctema craHgaptusaumu. CtaHaapTel MEXroCyaapCTBEHHbIE, NpaBuna
W peKkoMeHAauMn No MEXroCyaapCTBEHHON cTaHgapTusauuu. MNpasuna pa3paboTku, NPUHATUA, 0GHOBMNEHUS
N OTMEHbI»

CBeaeHus o ctaHaapTte

1 NOArOTOBJIEH ABTOHOMHOW HEKOMMEPYECKON opraHusauuen «LieHTp HopMnpoBaHus, cTaHgapTusa-
unu 1 knaccudukaumm komno3utoB» (AHO «CTaHaapTkoMno3nTy), OBLWECTBOM C OFPaHUYEHHON OTBETCTBEH-
HOCTbIO «LleHTp ncenepgosanuii u paspabotok «MHHOBaumm Byayuwero» (OO0 «MHHOBaumm ByayLiero») co-
BMECTHO € AKUMOHEPHbIM 00LecTBoM «HIMO Creknonnactuk» npu yyactum OGbeanHEHUs IopUaNYECcKUxX nnLy
«Coto3 npoussoaguTenen komno3utoe» (COO3KOMMO3UT) HA OCHOBE OHMULIMANBHOTO NepeBoaa Ha PyCCKUM s3bIK
aHrnosA3bIYHOM BEPCUM YKA3aHHOIO B MyHKTE 5 cTaHaapta, KoTopblii BbinonHeH AHO «CTaHAapTKOMNO3UTY

2 BHECEH TexHuyeckum KOMUTETOM No ctangaptusauuu TK 497 «KomnosnTbl, KOHCTPYKLMMK U U3genus
U3 HUX»

3 MPUNHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3aLuu, METPONOrUU u ceptudmkaymmn (npo-
Tokon ot 28 cespansa 2020 r. Ne 127-11)

3a NpuHATUE NPOroNocoBanu:

KpaTkoe HaumeHoBaHWe cTpaHbl no MK Kop ctpaHbl no MK CokpalljeHHoe HauMeHOBaHNe HaLMoHaNbHOro opraHa
(UCO 3166) 004—97 (MCO 3166) 004—97 no cTaHAapPTU3ALMYN
Benapycb BY loccraHpapt Pecnybnukn Benapycb
Kupruauna KG KblprolactaHgapt
Poccus RU Poccranpapt
YabekucraH uz YacTaHaapt

4 Mpukasom PegepanbHOro areHTCTBa MO TEXHUYECKOMY PEerynupoBaHUI0O U METPONorum ot 28 uions
2020 r. Ne 410-cT mexrocyaapcTtBeHHbln ctaHgapt FOCT 34645—2020 BeBeaeH B AelCTBUE B Ka4yeCTBe Ha-
unoHaneHoro craHgapra Poccuiickoin ®eagepauun ¢ 1 asrycra 2020 r.

5 HacTosawmin ctanaapT ABnAeTca MoanduLMpPoBaHHbLIM NO OTHOLUEHMIO K cTaHaapTy ASTM D2992-18
«CTaHaapTHbI METOA NOSTyYEeHUSA TMaPOCTATUYECKOrO MPOEKTHOro 6asuca UM pacyeTHOro 3HaYeHUsl AaB-
neHws ans Tpy6 n PUTUHIOB U3 peakTonnacToB, apMUPOBAHHBLIX CTEKMOBONOKHOM» («Standard practice for
obtaining hydrostatic or pressure design dasis for “fiberglass” (glass-fiber-reinforced thermosetting-resin) pipe
and fittings», MOD) nyTemM 3ameHbl CCbISIOK, UBMEHEHUSI €r0 CTPYKTYPbl A4NSl NPUBEAEHMS B COOTBETCTBUE C
npasunamu, yctaHoeneHHoimMn B FOCT 1.5—2001 (nogpasaenbi 4.2 u 4.3), nyTeM U3MEHEHUS1 COAEPKAHUA
OTAENbHbIX CTPYKTYPHBIX 91IEMEHTOB, KOTOPbLIE BbIAEMNEHbI BEPTUKANBHOW NMMHUEN, PACTIONIOKEHHON HA MOMsAX
HanpoTMB COOTBETCTBYIOLLIETO TEKCTA, A TAKKE HEBKIMIOYEHUS OTAENbHbIX CTPYKTYPHbBIX S1IEMEHTOB U CCbIMOK.
Mpu 3TOM AOMOMHUTENLHLIE CCbISNIKKU, BKIMIOYEHHbIE B CTAHAAPT, BblAENeHbl KYPCUBOM U 100aBNEHO A0NONHM-
TeneHoe npunoxexue OA.

OpuruHanbHbIii TEKCT MOAUMULMPOBAHHBIX CTPYKTYPHLIX 3MEMEHTOB NPUBEAEH B AOMNOMHUTENBHOM
npunoxenuu 0b.

MonoxeHus, pasaenbl U NYHKTbl TPUMEHEHHOro ctaHaapta ASTM, He BKMIOYEHHbIE B OCHOBHYIO 4acCTb
HacTOALLEro cTaHaapTa, NpMBEAEHbI B JONOSHUTENBHOM Npunoxexnun OB.

ConocraBneHme CTPYKTYpbl HACTOALWEro CraHgapta CO CTPYKTYPOW yKa3aHHOro craHgapra ASTM
npuBeaEeHO B AOMONHUTENLHOM Npunoxexnuu Ar.

JOnONHUTEMNbLHBIE CCbINMKKU, BKIOYEHHbIE B TEKCT CTaHAapTa ANs yyeTa noTpebHOCTEN HauMOHAamNbHbIX
9KOHOMMK CTPaH, yKa3aHHbIX BbILE, U/UMM OCOBEHHOCTEN MEXTOCYAapCTBEHHOW CTaHAAPTU3aLMK, BbiAENEHbI
KYPCUBOM.

HanmMeHOBaHMe HaCTOALLEro cTaHaapTa M3MEeHEHO OTHOCUTENbHO HAMMEHOBaHUSA YKa3aHHOIo cTaHaapTa
ASTM ans npuseaenus B cootercrane ¢ FOCT 1.5 (noapasgen 3.6).



FOCT 34645—2020

CBefeHns1 0 COOTBETCTBMU MEXIOCYAapCTBEHHbIX CTaHaapToB ctaHaapTam ASTM, UCnonb30BaHHbIM B
Ka4yecTBe CCbINIOYHbIX B NPUMEHEHHOM cTaHgapTe ASTM, npuBeaeHbl B A0NONHUTENbHOM npunoxenun O

6 BBEJEH BMNEPBbIE

UHpopmayus o esedeHuu e Belicmsue (npekpaweHuu delicmeus) Hacmoswez2o cmaHdapma u usme-
HeHull K HeMy Ha meppumopuu yKasaHHbix ebiuwe eocydapeme nybnukKyemes e ykasamensax HayuoHalbHbIX
cmarOapmos, usdasaemMbix 8 3MuUx 2ocydapcmeax, a makxe e cemu lIHmepHem Ha calimax coomeemcmey-
OWUX HayUOHarbHbIX Op2aHos o cmaHdapmusayuu.

B cnyyae nepecmompa, UsMEeHeHUs unu ommeHbs! Hacmosiweeo cmanfapma coomeememeyowas UH-
¢popmayus 6ydem onybriukosaHa Ha oghuyuanbHoOM uHMepHem-calime MexezocydapcmeeHHo20 cosema rio
cmaHOapmu3sayuu, memporioauu U cepmughukayuu 8 kamasnoze «MexzocydapcmeeHHbie cmaHOapmbiy»

© CraHgaptuHgopm, odopmnerue, 2020

B Poccuiickon denepauun HaCToSALWMIA CTaHAAPT HE MOXET ObITb MOMHOCTLIO UMK

4YacTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U PacnpoCTpaHeH B kayecTBe 0huLManbHOro

1r usaganusi 6e3 paspewenua degepanbHOro areHTCTBa No TEXHUYECKOMY PerynmpoBaHuio
1 METPONOrun



rOCT 34645—2020

CopepxaHune
1 OOBNACTD MPUMEHEHUS .....cccntiiiieee ettt e e e e ettt ee e e e e ettt ee e e e e e et e e eeeeeeasasaeeeeeeeasasaeaeeee e saeeeeeeeeesanaeeseeasssnneeeas 1
2 HopmartuBHbl€ CCbIfKMU.... A
3 TEPMUHBI N OTTPEAECIIEHMS . .....eeeeieiuieeeeeeaeseetieeeee e e ateaeaeaeeeastnseaeaeeesaasaseeaee e asnnsteaeeee e sseeeeaeeanassnaneeeeasssnsaneeeenaan 2
L O VTN (T ox Y= o) - PR 2
5 OBOPYIOBAHME .....cccvieieeitieeeietie e ettt e ettt eeeatae e e et tbe e e e b eeeaasteeeaaseeeesbesaeasbeseesbsbeesassaeeanseaeesaaeaesasbeeeeasbeseaseesennneen 2
6 [oArOTOBKA K MPOBEAEHUIO UCTIBITAHMM . ....c.vuveiieeeeeceitiieeeeesettaeaeeee e etsteaeeaeesstateaesaeesaasnsseseeesssnssaeeeeesansastnneeeas 2
7 TIPOBEAEHME MCTIBITAHMM ....vveeeeeeieuiiieeeeee e ettt e et e e e etae e ee e e staeeteeeeeseatesseaee e ssnssbeaeees e nssbeaeeee e saanbeseeesassnreeseeenaen 3
8 OBPABOTKA PEBYIIBTATOB .....eeieeieiiuitreeeeeseeitteeeeteeeaatteseeaeeeastasateaeeesasesseaeesessassseaesasaassaeseeseeaasssnsesaeesassnsaeeeeenann 4
O TTPOTOKOI MCTIBITAHMM ...t ettt ettt e e e e e e e e e e aeeeeaeeaaaeaeeaeaeeaeaeeaeesaseasesaesanaes s seannsnsnnnnnen 4

MpunoxeHue A (cnpaBoyHoe) BblumcneHne 4oNrocpoYHOro rmapocTaTuieckoro yeunums

Unn 4onrocpo4yHOro ruapocTtaTtuyeckoro gaBneHna no Metoay

HAUMEHBLLNX KBAZIPATOB .......eetieie ettt ettt e eseeeeemieeee ettt et e st e e et e e s e ee et e e e anne e e s neteeenneeeennneean
MpunoxeHue B (cnpaBo4yHoe) MNpumep pacyeTa KOnbLEBOro HanpPsXKeHUs
Mpunoxenue JA (obsi3atenbHoe) OnpeseneHme MUHUMAIbHON TOMNLUMHbBI CTEHKU U HAPYXXHOTO

Fa L E 1T o o PSPPSR 12
Mpunoxenune Ob (cnpaBoyHoe) OpuriHanbHbIi TEKCT MOANMULNPOBAHHBIX CTPYKTYPHBIX SNTEMEHTOB ........ 13
Mpunoxenue OB (cnpaBo4yHoe) OpurnHarnbHbIA TEKCT HEBKITIOYEHHBIX CTPYKTYPHbIX 9N1IEMEHTOB ................. 21
Mpunoxenue O (cnpaBoyHoe) ConocTaBneHue CTPyKTYpbl HACTOALLEro cTaHgapTa co CTPYKTYpPOW

NPUMEHEHHOTO B HEM CTAHAAPTA ASTIM ....oiiiiiiiiiiiiieee et 22

Mpunoxenue O (cnpasovHoe) CBeaeHUs 0 COOTBETCTBUM CCbINTOYHbLIX MEXIOCYAapCTBEHHbIX
crtaHgaprtos craHgaptam ASTM, UCNOMb30BaHHbLIM B KAYECTBE CCbINTOYHbIX
B NPUMEHEHHOM CTAHAAPTE ASTIM ..o e e e ae s 23



MKC 23.040.50
83.120

Monpaska k FTOCT 34645—2020* Tpy6Li 1 geranu Tpy6onpoBoAOB M3 PEaKTONMacTos, apMUPOBaHHbIX
CTEeK/IOBONOKHOM. MeToabl nony4eHus ruapocraTuiecKkoro npoekTHoro 6asmca u pacHeTHOro sHaue-
HUA OaBNEeHUs

B kakom mecre HanevaraHo fomkHo bbiTb

Mpenucnoswue. Tabnuua corna- —
COBaHUA

loccranpapr

KasaxcraH KZ
Pecny6nuku KasaxcraH

(MYC Ne 8 2020 r.)

* He npuHsT Ha TeppuTopun Poccuiickon ®eaepaumn.
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M E X T TTOCYAAPGC CTBETHHUbB 1 C TAHAAPT

TPYBbIl 1 QETAINI TPYBOMNMPOBOOOB 13 PEAKTOIMJIACTOB,
APMUPOBAHHbBbIX CTEK/TOBOJIOKHOM

MeTtoabl nonyvyeHus rMopocTaTuyecKoro NPoeKTHoro 6asucamu pac4yeTHOro 3Ha4eHus gaBneHusa

Fiberglass-reinforced thermosetting plastic pipes and parts of pipelines.
Methods for obtaining of hydrostatic or pressure design basis

Dara BBegeHus — 2020—08—01

1 ObnacTb npuMeHeHus

Hacrosiwuii ctaHgapT pacnpocTpaHsieTcss Ha Tpybbl u aetanu TpybonpoBoAOB U3 peakTonnacros, ap-
MWUPOBAaHHLIX CTEKMOBOMNOKHOM (aanee — Tpybbl M getany TpybonpoBoAOB), U yCTaHABNMBAET METOAbLI NOMy-
YEHUA TMAPOCTaTUYECKOTO MPOEKTHOro 6asmca unm pacyeTHOro 3Ha4YeHus AaBrneHus nNpu BO3AEeWCTBUU BHY-
TPEHHEro UMKMUYECKOro AaeneHus (Metoa A) Unu npu BO3QENCTBUM BHYTPEHHEN0 MOCTOSHHOIO AAaBfEHMS
(metog B).

MeToabl NOny4YeHUss rMapPOCTaTUMECKOTO NPOEKTHOrO 6a3nca pacnpocTpaHaloTca Ha TpyObl u geranu
TpybonpoBoaoB, ANsl KOTOPbIX COOTHOLUEHWE MEXAY BHELUHUM AMaMETPOM M TOMLUMHOM CTEHKU COCTaBASAET
He meHee 10:1.

Hacrosiuit ctaHaapT Takke pacnpocTpaHseTcs Ha TpyObl U getanu TpybonposBoaoB M3 nonumepLe-
MEHTa, apMUPOBAHHOTO CTEKITOBOSTOKHOM.

2 HopMmaTtuBHbI€ CCbINKN

B HacTosiLuem cTaHaapTe UCNONb30BaHbl HOPMATUBHBLIE CCbITKU HA CNieAyIoLLUe MeXrocyaapCTBEHHbIe
cTaHgapThbl:

FOCT 34646—2020 TpyObl U3 peakTonnacToB, apMUPOBAHHbLIX CTEKNOBONMOKHOM. Metoa onpeaeneHus
CTOWMKOCTU K BO3AENCTBUIO LIMKIIMYECKOTO BHYTPEHHErO AaBNEHnA

FOCT 34648—2020 TpyObi U aetanu TpyGonpoBoaoB M3 peakToOnnacTtoB, apMUPOBAHHBLIX BONOKHOM.
MeToabl onpeaeneHus conpoTuBneHnust Tpy6 u uTuHroB KpaTkoOBPEMEHHOMY BO3AENCTBMIO FTMAPaBrMYeckoro
AaBneHus

FOCT 166—89 (MCO 3599—76) LLimaneerHyupKynu. TexHu4eckue ycnosus

FOCT 6507—90 Muxkpomempsbl. TexHu4ecKue ycnosus

MpumeyaHue —Mpu NONL30BAHUM HACTOALMM CTAHAAPTOM LienecoobpasHo NpoBepUTHL AeiCTBUE CChIoY-
HbIX CTaHAapTOB W KnaccudpukaTopos Ha oduLManbHOM UHTepPHET-caliTe MexXrocyapcTBEHHOIO COBETa MO CTaHAapTU-
3aLmuK, MeTpororuu U ceptudukauuu (www.easc.by) unm no ykasartensm HaLMoHaNbHLIX CTaHAapToB, W3faBaeMbiM B
rocyaapcTsax, ykasaHHbIX B NPeANCNIOBUN, UK Ha opULManbHBIX caifiTax COOTBETCTBYIOLLUX HALMOHATIbHLIX OpraHoB no
CTaHpapTusaLumn. Ecnv Ha JOKYMEHT laHa HelaTUpOBaHHas Cebifka, TO CNeAyeT UCTONb30BaTh 0KYMEHT, AEACTBYOWUIA
Ha TEKYLUMA MOMEHT, C YHETOM BCEX BHECEHHBIX B HETO U3MEHEHU. ECNN 3aMeHEH CChIMOYHBINA AOKYMEHT, Ha KOTOPbIiA
AaHa aaTtupoBaHHas ccbifika, TO CNeAyeT MCNONb3oBaTh YKasaHHYI0 BEPCUIO STOro JOKyMeHTa. Ecnu nocne npuHATUS
HacToALLero cTaHAapTa B CCbINOYHLIA AOKYMEHT, Ha KOTOPLIN faHa AaTMpOBaHHas CChiNKa, BHECEHO U3MeHeHuWe, 3aTpa-
rueatolLiee roroxeHue, Ha KOTOpoe JlaHa CCbINka, TO 3TO NOMIOXEHWe NPUMeHSAETCs 6e3 yueTa AaHHOro UsMeHeHus. Ecnu
CCbINOYHLIN AOKYMEHT OTMEHeH 6e3 3aMeHbl, TO NONOXEHWe, B KOTOPOM JaHa cChifika Ha Hero, MPUMEHSIETCA B YacTu, He
3aTparvBaloLei STy CCbInKy.

W3paHue ocpuumanbHoe
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3 TepMuHbI M onpeneneHus

B HacTosawem craHgapTe NpUMEHEHbI Crneayiowme TEPMUHbI C COOTBETCTBYIOLUIMMK ONPeaeneHUsIMU:

3.1 rmgpocTaTuyeckuii npoekTHbIN 6a3uc (hydrostatic design basis); HDB: KonblLieBoe HanpsbkeHue,
onpegensemoe Ans Tpy6 u geranein TpybonpoBogoB MO HACTOsILLEMY CTaHAAPTY, YMHOXKEHHOE Ha NONpaBoy-
HbIA KO3 DULMEHT.

3.2 pacyeTHOe 3HauyeHue pasrieHMA (pressure design basis); PDB: BHyTpeHHee agaBneHue, pacciu-
TaHHOe Ans Tpy6 n geranen TpybonpoBoaOB NO HACTOSALLEMY CTaHAapTy.

3.3 uyuknuyeckoe paeneHue (cyclic pressure): [aBneHne, N3MEHSIOLEECS OTHOCUTENbHO CPEeAHEro
AaBneHus B 60nbLUYIO N MEHbLUYIO CTOPOHY C 384aHHOM 4acToTol M amnnuTya0N.

3.4 konbueBoe HanpskeHue (hoop stress): PacTtsruBaiowee HanpshkeHWe B CTeHke TpyObl U getanen
Tpy6onpoBOAOB B KONbLEBOM HanpaseHWm, BOSHUKAOLLEee Npy BO3AENCTBUN BHYTPEHHETO AABIIEHUS.

3.5 nonpaBoyHbIi k03thduumeHT (service design factor): Yucno ot HynsA 40 €AWMHULIBI BKIIOYUTENBLHO,
YUYMTbIBAIOLLEE NOrPELLUHOCTb BCEX 3HAYEHUI U cTeneHen ansa 6e3onacHol ycTaHoBKM TpyO u aetanein Tpy6o-
npoBOAOB.

3.6 ponrocpoyHoe rugpocraTtuyeckoe ycunume (long-term hydrostatic strength); LTHS: PacuetHoe
KONbLEBOE HaMPsHKEHUE, XapakTepU3yloLee KONM4ecTBO LIMKIOB UK BPeEMS 40 pa3pyLueHnsl TpyObl u aera-
nen TpybonpoBoaoB.

3.7 ponrocpoyHoe rmapoctaTuyeckoe gasnenue (long-term hydrostatic pressure); LTHP: PacuetHoe
BHYTPEHHEE JaBneHune, npu KOTOPom TpyObl u geTanu TpyGonpoBOAOB pa3pyLLAKOTCA NOCe 3a4aHHOTO KOMu-
YecTBa LMKITOB UK ONpeseneHHoro KonM4ecTea 4acos.

4 CyuwHOCTb MeTOAa

4.1 CywHoCTb MeToAa A 3akn4aeTca B TOM, YTO 3aJaHHOE KONMMYeCcTBO 06pasL0B AEnST Ha rpynnbl
U Kaxkaylo rpynny o6pasuoB UCMbITLIBAIOT BO3AENCTBUEM BHYTPEHHErO LUKIMYECKOro AaBneHusi. 3HayeHue
BHYTPEHHETO LIMKNUYECKOTO AABNEHNUS BLIOUPAIOT B 3aBUCUMOCTH OT KONUYECTBA LIMKIOB, Yepes3 KoTopoe 00-
pasubl OAHOW rPYNMbl AOMMKHbI Pa3pyLUUTLCS.

[0 pesynbratam UcnbiTaHUA CTPOAT SKCTPaNONMPOBaHHbLIV rpaduk 3aBUCUMOCTI KOSbLEBOIO Hanpshke-
HWUS1 UM BHYTPEHHEro AaBeHus OT KONMYecTBa LMKIOB A0 paspyLUeHUs1, N0 KOTOPOMY ONpeaensoT Luknu4e-
ckoe LTHS unu yuknuyeckoe LTHP.

McnbiTaHue BHYTPEHHUM LIMKIIMYECKUM JaBNeHUeM NPOBOAAT N0 HOPMATUBHOMY AOKYMEHTY UNN TEXHK-
YECKOM JOKYMEeHTauuu Ha TpyObl u geTanu TpybonpoBoAOB, C UBMEHEHUAMU U AONOSTHEHUSAMU, NPUBEAEHHbI-
MM B HACTOSAILLEM CTaHzapTe.

4.2 CywHocTtb MeToaa b 3aknioyaercs B TOM, YTO 3a4aHHOE KONuU4ecTBo 06pasLoB AenaT Ha rpynnbl
W Kakayo rpynny obpasuoB MCMbITbIBAIOT BO3AEHCTBUEM BHYTPEHHEr0 NOCTOAHHOIO AAaBfeHus. 3HayeHue
BHYTPEHHErO NOCTOSIHHOIO AaBreHusl BbIOMpaloT B 3aBUCUMOCTM OT BPEMEHU, Yepe3 koTopoe 06pa3ubl OaHON
rpynnbl AOM¥HbI Pa3PyLLUMTLCA.

Mo pesynsratam UCMbITAHUIA CTPOAT 3KCTPANONMPOBaHHLIN rpaduk 3aBUCMMOCTU KONbLEBOTO HaNPsHKe-
HWUSt UNKU BHYTPEHHEro AAaBMeHus OT BPEeMEHU A0 pa3pyLLeHUA, N0 KOTOPOMY OnpeaensioT cratndeckoe LTHS
unu cratudeckoe LTHP.

MenbiTaHne BHYTPEHHUM NOCTOAHHLIM AaBAEHUEM NPOBOASIT N0 HOPMATUBHOMY AIOKYMEHTY UNU TEXHK-
4YeCKOW AOKYMEeHTauun Ha TpyObl u aetanu TpybonpoBOAOB C MU3MEHEHUAMU U AOMNONHEHUAMU, NPUBEAEHHbI-
MU B HACTOSAILLEM CTaHAapTe.

5 ObopynoBaHue

O6opyaposanne — no FOCT 34648—2020 (pasgen 4) Ans UCNbITAHNA BHYTPEHHUM NOCTOSIHHLIM JaBne-
HueM u o6opyaosaHue no FOCT 34646—2020 (pasgen 5) AN UCNbITAHUA BHYTPEHHUM LIMKNUYECKUM AaBne-
HUEM, €CNU UHOE HE YCTAHOBMEHO B HOPMATUBHOM [ OKYMEHTE UMKU TEXHUYECKOIH AOKYMEHTALUKU Ha TPYObl U
aeranu Tpy6onpoBoaos.

6 NMogroroBka K NPOBEAEHUIO UCTILITAHUNA

6.1 AnA nony4YeHus 3HA4YEHUs1 TMAPOCTATUYECKOrO NMPOEKTHOro 6asmca UM pacyeTHOro 3Ha4eHUa Aas-
neHus UCNonb3ylT He MeHee 18 o6pasLoB, eCnu UHOE HE YCTaHOBMEHO B HOPMAaTrUBHOM JOKYMEHTE UMK
TEXHUYECKON AOKYMEHTauumn Ha Tpybbl u aeTanu TpybonpoBOaOB.

2
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6.2 Tpe6Goeanus k o6pasyam U ycrnoBusiM KOHAMLMOHMPOBAHNS [OIDKHLI COOTBETCTBOBATL TpeboBaHu-
SIM, NPUBEAEHHLIM B METOAAX UCMbITAHWIA BHYTPEHHUM LIUMKITMYECKUM UIU NOCTOSIHHBLIM AaBNEHUEM, YyCTaHOB-
NEHHbIX B HOPMATUBHOM AOKYMEHTE UINU TEXHUYECKOW AOKYMEHTaLuM Ha TpyObl n getanu TpybonpoBoaos.

7 NMpoBeaeHuUe ncnbiTaHUin

7.1 YcnoBua nposeaeHUIn UCTIbITAHUN (OKpY>XaloLas cpefa, Temrneparypa OKpyxaioLlen cpeabl, UChbl-
TarenbHaa cpeaa, TemnepaTypa NcnbiTatenbHON cpeabl) — B COOTBETCTBMU C TpeboBaHMAMU HOPMATUBHOTO
JOKYMEHTa UMM TEXHUYECKON AOKYMEHTauUMM Ha TpyObl U aeTtanu TpybonpoBOAOB.

7.2 MMHUMAanbHYKO TOMLMHY CTEHOK 06pas3sLoB U HaPYXHbIA AMamMeTp ONpeaensioT B COOTBETCTBUU C
npunoxeHnem OA.

7.3 Metog A

7.3.1 MpoBoaAT ucnbITaHMs He meHee 18 06pasLoB B COOTBETCTBUM C METOAOM UCMbITAHUS BHYTPEHHUM
UMKNMYECKUM AaBNEHNEM YaCTOTON 25 LMKNOB/MUH. 3HA4YEHNE BHYTPEHHETO LIMKITMYECKOrO AaBneHus — B COOT-
BETCTBWUM C HOPMATUBHbLIM JOKYMEHTOM USIN TEXHUYECKON AOKYMEHTaLmMen Ha TpyObl u ageTanu Tpy6onpoBoaoB.

7.3.2 3HaYeHUs BHYTPEHHErO LIMKIIMYECKOTO AaBNEHMA BbIOMPAlOT Takum 06pasom, 4ToObl paspyLUeHue
3aJaHHOro Konmyectsa 06pa3sLoB NPOUCXOAUNO Yepe3 YCTAaHOBNEHHOE B COOTBETCTBUM € Tabnuuen 1 konu-
YeCTBO LIMKIOB.

KonuyectBo 06pasuoB, KOTOPbIE AOMKHbI OblThb pa3pyLlUEHbl 38 ONPedeneHHoe KONMMYECTBO LIMKMOB,
yCTaHaBNMBAIOT B COOTBETCTBMU C HOPMATMBHbLIM JOKYMEHTOM UMY TEXHUYECKOW JOKYMEeHTaLuen Ha TpyObl 1
aetanu TpyGonpoBOAOB, M OHO AOMMKHO ObITb HE MEHEE, YEM YCTAHOBMNEHO B Tabnuue 1.

Ta6bnuya 1
KonuyecTso LMKMOB A0 paspyLLeHns o6pasLos KonuyecTeo paspyLueHHbIX 06pasLoB, He MeHee

Ot 1000 po 10000 BkutOM. 3
Cs. 10000 » 100000 » 3
» 100000 » 1000000 » 3
» 1000000 » 10000000 » 3
» 15000000 1

Bcero 18

7.4 Metoan b

7.4.1 MNMpoBogAT ucnbiTaHUsi He MeHee 18 06pas3LoB B COOTBETCTBUM C METOAOM UCMbITAHUA BHYTPEHHUM
NOCTOSIHHBIM JABINIEHUEM, YCTAHOBMEHHBIM B HOPMATUBHOM JOKYMEHTE UIU TEXHUYECKOW AOKYMEHTALMKN Ha
TpyObl M geTanu TpybonpoBOAOB.

7.4.2 3Ha4yeHnUs BHYTPEHHETO NOCTOAHHOIO AaBfeHust BbIOUpaloT Takum 06pasom, 4To6bl paspyLueHue
3a/1aHHOTO Konn4yecTBa 06pa3sLIoB NPOMCXOAUNO Yepes BPEMS!, YCTAHOBMIEHHOE B COOTBETCTBUM C Tabnuuen 2.
Konuuectso 06pa3sLoB, KOTOpble AOMMKHbI ObITb pa3pyLUeHbl 3a onpeaeneHHoe BpeMsi, yCTaHaBNMBaloT B HOp-
MarMBHOM JJOKYMEHTE UMM TEXHUYECKOW AOKYMeHTauuu Ha TpyObl u getanu TpybonpoBoaoB, U OHO AOIDKHO
ObITb HE MEHEE, YEM YCTaHOBNEHO B Tabnuue 2.

Tabnuya 2
Bpems o paspylueHus o6pasLios, 4 KonuvecTBo paspyLleHHbIX 06pasLoBs, He MeHee
Ot 10  po 1000 Bkntou. 4
Cs. 1000 » 6000 » 3
» 6000 3
» 10000 1
Bcero 18
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8 O6paboTka pe3ynbraroB

8.1 Mo y4YTeHHbIM pe3ynsratam UCMbITaHUA B COOTBETCTBUM C METOAOM A Unu B BbluMCNAIOT LUKNUye-
ckoe unu ctatndeckoe LTHS u uMknuueckoe unu crtatuyeckoe LTHP no anroputmy, NnpuBeaeHHOMY B MPuUIio-
>eHun A. MNpuMep pacdeTa KonbLEeBOro HanpsbKkeHUA NpuBeaeH B NpunoxeHuu B.

8.2 HDB onpeaensior B cooTBeTcTBUM € Tabnuuei 3, PDB onpeaensitor B COOTBETCTBUM C TAbnuuen 4.

Tabnwuya 3
HDB, klMa WHTepBan paccunTaHHbIX 3HaYeHUA LMKInYyeckoro unm ctatuyeckoro LTHS, kMa
17200 Ot 16500 go 20700
21700 Ot 20800 o 26300
27600 Ot 26400 go 33000
34500 Ot 33100 go 40900
43400 OT 41000 go 52900
55200 Ot 53000 go 65900
68900 Ot 66000 go 82900
86200 Ot 83000 go 105900
110000 OT 106000 go 130900
138000 OT 131000 o 169900
172000 OT 170000 go 209900
217000 OT 210000 pgo 259900
276000 OT 260000 go 320000
Tabnwuuya 4
PDB WHTepBan paccunTaHHbIX 3HAYeHWI LKIMyeckoro unu cratudeckoro LTHP
6ap kMa kMa
6,3 630 Ot 605 go 760
8 800 OT1 765 fo 990
10 1000 OT1 995 go 1180
12,5 1250 Ot 1190 pgo 1510
16 1600 Ot 1520 fo 1980
20 2000 OT1 1990 o 2380
25 2500 OT1 2390 o 3020
31,56 3150 Ot 3030 go 3830
40 4000 Ot 3840 no 4790
50 5000 Ot 4800 o 6040
63 6300 OT1 6050 no 7680
80 8000 Ot 7690 o 9580
100 10000 OT1 9590 no 11800
125 12500 OT 11900 po 15300

9 MpoTokon UcnbITaHUn

Pesynbrarbl UCMbITAHWI 3aHOCAT B MPOTOKON UCMLITAHMIA, KOTOPLIN JOMKEH CoAepxaThb:

- CCbINKY Ha HACTOALLMIA CTaHAapT;
- onucanue obpasua, BKMoYas: Marepuarn, HauMeHoBaHue NpeanpUATUS-U3roTOBUTENS, )OPMY KOz10-

BOro Homepa U3roTtoBuTens, Tun,

4
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- BbIOpaHHbIN METOA UCTbITAHUS;

- pasmepbl 06pasua;

- TUN UCNOMb3yeMbIX TOPLUEBbLIX 3arnyLiek (nepeatoLume unu HenepeaatoLme 0CeBble HaNPSHXKEHUS Ha
obpaseu);

- KONU4ecTBO 06pa3sLoB;

- YCNOBUS U Cpeaa KOHAMLUOHUPOBAHUA U UCTLITAHUN,

- KONMYEeCTBO LMKNOB (Ana Metoaa A);

- BpeMs 4o paspyweHus obpasuya (ana metoaa b);

- MECTO paspyLUeHus;

- 3Ha4yeHus LTHS unu LTHP;

- 3Ha4YeHune KoahhULUMEHTa KOPPENALMN;

- 3Ha4yeHuss HDB;

- 3Ha4eHusa PDB;

- CPOKM NPOBEAEHUA UCTILITAHUS.
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Mpunoxexnune A
(cnpaBouHoe)

BbluMCnEeHUe AONTOCPOYHOTO FNMAPOCTATUHECKOrO YCUINS UAN AONTOCPOYHOTO FMAPOCTaTUYECKOrO
NaBneHUA No MeToAYy HaMMeHbIUUX KBapaToOB

A.1 O6Lwue nonoxeHus
A.1.1 AHanu3 ocHoBaH Ha crefytoLLei 3aBUCUMOCTH:
y=a+bx, (A1)

rae y — 3aBucuMas nepeMeHHas;
8 — oTceKaeMblil OTPE30K Ha ocH Y,
b — HaKNoH NpsMON;
X — HesaBucuMan nepeMeHHas.

A.2 MeTtoauka aHanu3a gaHHbIX

A.2.1 Vcnonb3yoT aHanuma nuHeiHoi dyHKLUMOHanbeHo M 3aBMCUMOCTY ANSA aHanM3a n-ro KonuyecTea nap 3HayeHui
(x, ¥) &ns nonyyeHust crnegyrollei nHopMaLum:

- HaKITOH NPSAMOW,;

- OTCEeKaeMbIil OTPE3OK Ha ocH ¥,

- KO3 PULMEHT koppensaumu;

- NPOrHO3NpyeMoe CpefHee 3HaqYeHne U HMKHUE rpaHnLibl JOBEPUTENLHOMO U MPOrHO3MPYEMOro MHTEpBanoB AnNS
CpefHero 3Ha4eHus npu AoBepuTenbHoi BeposaTHocTH 95 %.

A.3 NpuceBanBaeMble 3HaYeHUsA

A.3.1 lNMycTb He3aBUCUMas nepemMeHHas x paBHa

x=lgt (A2)
roe t — Bpems, 4.
3aBucuMan nepemMeHHas y paBHa
y=lgV (A.3)
rie V — 3Ha4yeHue BHYTPEHHero ruapoctaTtuieckoro AasneHus, kla, unu sHavyeHue HanpsKeHUA B KONbLEBOM Hanpas-

nexun, Ma.

A.4 YpaBHeHUA (pyHKLMOHANbLHOW 3aBUCUMOCTHU U MeTofla pacyeTa

A.4.1 CyMmma KBaapaToB U ee cocTaBnsowue
A.4.1.1 EAuHMYHOE 3HaYeHne He3aBUCUMOWN NepeMEeHHON X; BHIMUCAAIKOT No ¢opmyne

x;=lgt, (A.4)

rae t;— BpemsaA 40 paspylueHus j-ro obpasua, u.
EAvHMYHOE 3HaYeHUe 3aBUCUMOIl NEePEMEHHON y; BEIMUCTIAIOT Mo (opmyne

yi=lg Vv, (A5)
rae V;— aaBnexue npu paspylueHuu i-ro obpasuya, kMa.
A.4.1.2 CpegHeapudpMeTUieckoe 3Ha4YEHUE ¥ BbIMUCTIAIOT Mo (opMyne
_ 1
Y= ;2 Yi, (A.6)

rAe y; — elMHNYHOEe 3HaYeHne 3aBUCUMON NepemMeHHON;
n — yuncno HabroaeHui.
CpenHeapupMeTUyeckoe 3Ha4EHUE X BLIMUCNAIOT NO hopMyne

_ 1
X= ;Zx,-, (A7)

rAe X; — eAUHUYHOE 3HaYeHNe HEe3aBUCMMOI NEPEMEHHON,
n — 4ncno HabnogeHuiA.
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A.4.1.3 CpegHeapudMeTUHECKOE 3HaYEHUE OT CyMMBbl MPOU3BEedeHUA Sxy BbIYUCNAT Mo hopmyne

Sy, =—
Xy n

A€ N — KOMW4ecTBO nap sHadveHui (V,f)).

MpumedaHue —j=1, .., n

1

2(x-X)-(yi-¥),

A.4.1.4 Ecnu BLINOMHSAETCS yCroBue Sxy> 0, faHHble cyuTaloTCA HENPUrogHLIMU ANS OLUEHKM MaTepuana, B Npo-
TWBHOM Cly4ae paccuuTLIBatOT Takke CyMMbl KBagpaToB S, U Syy.
S, BBIYMCNIAT Mo dopmyne

S

vy

Sxx = 12(Xi _})2 ,

BbIMUCAIAIOT Mo dopmyne

A.4.2 Koppensuus pesynsratoB
A.4.2.1 KoadppuumneHT Koppenauum r BeIMUCASIOT No opmynam:

2

r

n

()

(Sxx ' Syy) ’

(A.9)

(A.10)

(A.11)

(A12)

A.4.2.2 Ecnu KoadpuUMeHT Koppenauum r MeHblle LOoNyCTUMOro MUHUMarbHOFO 3Ha4YeHWs, NMPUBEAEHHOrO B Ta-
6nuue A.1, To crieayeT 0TGPOCUTL AaHHbIE Kak HEMPUrOAHBIE, B MPOTUBHOM ClTy4ae BbINOMHSAIOT pacyeThl Nno A.3.

Tabnwuya A1 — JonycTuMble MUHUMaNbHBIE 3HAYEHWUS KOIhPULUEHTA KOPPENALMM I ANS NPUEMITEMBIX AaHHbIX U3
n-ro Konu4ecTsa nap

n (n-2) ,U,OHyCTM;\:I-'C;i QAHMMHeminaanoe n (n-2) J:lonyc*rlll:l,::l::?4 :melwrmanbﬂoe
3 1 0,9999 21 19 0,5487
4 2 0,9900 22 20 0,5386
5 3 0,9587 23 21 0,5252
6 4 0,9172 24 22 0,5145
7 5 0,8745 25 23 0,5043
8 6 0,8343 26 24 0,4952
9 7 0,7977 27 25 0,4869
10 8 0,7646 32 30 0,4487
1 9 0,7348 37 35 0,4182
12 10 0,7079 42 40 0,3932
13 11 0,6835 47 45 0,3721
14 12 0,6614 52 50 0,3541
15 13 0,6411 62 60 0,3248
16 14 0,6226 72 70 0,3017
17 15 0,6055 82 80 0,2830
18 16 0,5897 92 90 0,2673
19 17 0,5751 102 100 0,2540
20 18 0,5614

A.4.3 dyHKUMOHaNbHaa 3aBUCUMOCTb
A.4.3.1 na HaxoxaeHWsa NpamMon pyHKLMOHANBbHOR 3aBUCUMOCTU @ U b NPeANoOnNoXUM, YT

A :(Si)
SXX

(A.13)
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b=-Jk, (A.14)
a=y-b-X (A15)

A.4.3.2 Mockonbky ¥y =1g V, a x = Igt, cnegosatensHo, V =10%, t = 10X n ynpolleHHoe BhipaxeHne V Yepes ¢ npu-
HUMaeT BUj
V= 10(@+blgh) (A.16)

A.4.4 Pacuet gucnepcuu
A.4.4.1 x; BBIMNCTIALOT Mo opmyre

X, =gt (A17)

rae t; — BpeMs Jo paspylieHus L o6pasua, Y.
A.4.4.2 Pac4yeT cTaTUCTUYECKOI NOCNeA0BaTeNbHOCTY AN 3Ha4YeHUin oT/i =180/ =n:
- Hauny4wee cooTHoleHWe &; ANA AOCTOBEPHOO X BLIMMCTISIIOT NO popmyre

Ax;+(y;—a)b
P B LA RV Sty 18
3 T (A18)
- Hauny4liee coOTBETCTBUE Y; ANs JOCTOBEPHOrO Y BLIYMCNIAKT No hopmyne
Yi=a+bg; (A.19)
- AMcnepento oLWMBoK G2 ANt LOCTOBEPHOrO X BBIMUCASIOT MO hopMyre
2 2
2 I =) +A3(x-8) (A20)
8 r(n-2) ' '
A.4.4.3 t BbluUcnAT No hopmyne
b 0§
T= A21
25, (A21)
D BblMucnstoT no oopmyne
2-A-b-03
p=2%20 (A22)
n-Syy,
B BbluucnsoT no dopmyne
B=-D-X(1+n). (A.23)
A.4.4.4 Qucnepcuto C oT b BEIMUCASAIOT Mo dhopmyrne
C=D(1+1). (A.24)
A.4.4.5 ucnepcuto A oT a BbLIMUCNAIOT No hopmyne
-2 Sxy
A=D|Xx (1+‘C)+T ) (A.25)
A.4.4.6 ducnepcuio 03 OT NpsAMOWA B TOMKE X; BLIYUCAAIOT MO hopMyne
02=A+2B-x, +C- X3 (A.26)
A.4.4.7 AQncnepcuto owmnbok cg ANA y BBIMUCIAIOT No popmyne
02=2\" G2 (A27)
A.4.4.8 O6wyto gucnepcuto 0}3 ANA GYAYLNX 3HA4YEHWI y; ANA ¥ B TOUKE X; BBIMUCASIOT NO dopmyne
6,2 =02+ 2. (A28)
A.4.4.9 OueHoyHoe cTaHAapTHOE OTKIOHeHWe Oy ANS Y BBIYNCAAIOT Mo dpopmyne
0,5
oy =(c3+c?]". (A.29)
A.4.5 PacueTbl U foBepuTenbHble UHTepBansbI
A.4.5.1 MporHoanpyemoe 3Ha4eH1e y; AN ¥ B TOUKE X BbIYUCASIOT No ¢opmyne
yo=a+b-x. (A.30)
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A.4.5.2 HUXHIO rpaHiLly NPOrHO3NpyeMoro MHTepsana npyu AoBepuTenbHON BepoATHOCTU 95 % Y g g5 ANS Y BbI-
YUCnAT no dopmyre
Yioes =YL~ ty Oy (A.31)

rae t, — KBaHTUNL pacnpeaenenus CTbloaeHTa Ana (n — 2) cTenexeit ceoboabl (CM. Tabnuuy A.2) Ans ABYXCTOPOHHEro
ypoBHs1 3HauumMocTu 0,05 (T.e cpefHee 3HaveHune * 2,5 %).

Ta6nuya A.2— KeaHTunu pacnipeaenenuns CTetoneHTa fy, (AByCTOPOHHMIA ypoBeHb 3HauMmocTy 0,05)

CreneHb cBo6obI CreneHb cBob6oAbl

n (n-2) ty n n-2) ty

3 1 12,706 21 19 2,093
4 2 4,303 22 20 2,086
5 3 3,182 23 21 2,080
6 4 2,776 24 22 2,074
7 5 2,571 25 23 2,069
8 6 2,447 26 24 2,064
9 7 2,365 27 25 2,060
10 8 2,306 32 30 2,042
" 9 2,262 37 35 2,030
12 10 2,228 42 40 2,021
13 11 2,201 47 45 2,014
14 12 2,179 52 50 2,009
15 13 2,160 62 60 2,000
16 14 2,145 72 70 1,994
17 15 2,131 82 80 1,990
18 16 2,120 92 90 1,987
19 17 2,110 102 100 1,984
20 18 2,101

A.4.5.3 CoOTBETCTBYIOLLYIO HWXHIOKO FpaHuLy MPOrHO3WPYEeMOro MHTepBana Npu JOBepUTErNbHOW BEPOATHOCTU
95 % ans V BblvucnAwoT no dopmyne

VL0,95 = 10yL0,95. (A32)
A.4.5.4 TIporHosupyemoe cpefHee 3Ha4eHne VB MOMEHT BPeMeHH ¢, T.e V|, BEIMUCNALOT No dopmMyrne
Viogs =10y, . (A.33)

A.4.5.5 JonyleHune B ypaBHeHUU (A.28), cf = c,% JlacT ckopee AOBEPUTENLHLIA MHTEpBan 4N NPSMOW, a He npo-
rHo3upyeMmblii UHTepBan Ans 6yayLwux pesynsraToB HabnoaeHui.
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MpunoxeHue B
(cnpaBouHoe)

Mpumep pacyeTa KONbLEBOroO HaNpPsHKEHUA

B.1 OcHOBHbIe gaHHble

B.1.1 MNMprMep pacyHeTHbIX AaHHLIX KOMbLEBOrO HaMpsSXeHUA NpuseaeH B Tabnuue B.1.
B.1.2 U3-3a ownboK OKpyrieHWs BO3MOXHO HECOBMaAeHWe pes3ynsraToB pacyeTa ¢ NpuBeAeHHbIMA B AaHHOM Npu-
Mepe uudpamu.

Tabnuya BA

Homep Touku Bpems, u HanpsxeHwue, klMNa Ilorapugm BpemMeHH, 4 Ilorapudm HanpsxeHus, f
1 9 37920 0,95424 4,57887
2 13 37920 1,11394 4,57887
3 17 37920 1,23045 4,57887
4 17 37920 1,23045 4,57887
5 104 35850 2,01703 4,55449
6 142 35850 2,15229 4,55449
7 204 35850 2,30963 4,55449
8 209 35850 2,32015 4,55449
9 272 34470 2,43457 4,53744
10 446 34470 2,64933 4,53744
11 466 34470 2,66839 4,53744
12 589 33090 2,77012 4,51970
13 669 32410 2,82543 4,51068
14 684 34470 2,83506 4,53744
15 878 31720 2,94349 4,50133
16 1299 33090 3,11361 4,51970
17 1301 32140 3,11428 4,50705
18 1430 33090 3,15534 4,51970
19 1710 33090 3,23300 4,51970
20 2103 33090 3,32284 4,51970
21 2220 31030 3,34635 4,49178
22 2230 30340 3,34830 4,48202
23 3816 32410 3,58161 4,51068
24 4110 32410 3,61384 4,51068
25 4173 31720 3,62043 4,50133
26 5184 30340 3,71466 4,48202
27 8900 31720 3,94939 4,50133
28 8900 31720 3,94939 4,50133
29 10900 31030 4,03743 4,49178
30 10920 31030 4,03822 4,49178
31 12340 31030 4,09132 4,49178
32 12340 31030 4,09132 4,49178

10
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B.2 Cymma KBagpatoB
S, =0,798109;

— 4 n—4-
S,,=8,78285:107%
S,y = —0,024836.

B.3 KoadpcpuumeHT Koppensauum
r=10,938083.

B.4 ®yHKuMOHanbHas 3aBUCUMOCTb
A =1,100457-1073;
b=-331731-102

a=3,782188.

B.5 Pacuet aucnepcuii

D = 4,84225-1075;

B =-1,46896-1075,

C (aucnepcusa ot b) = 5,01271-1078;

A (avcnepcus oT a) = 4,66730-107°;

62 (nucnepeuns owmbok ans x)= 4,046696:1075;

n
o2 (aucnepcus ownbok Anst y) = 1,1601-10~4.

B.6 loBepuTenbHbIN MHTEPBan

Ans n =32 n koathpuymnerta CtotogeHTa ty, = 2,0423 oLieHOYUHbIE CpeHNE 3HaYeHUs), [OBEPUTENbHbIA 1 NPOTHO3M-
pyemble UHTepBansl NpuBeAeHbl B Tabnuue B.2.

Tabnuya B2

Bpems, 4 CpenHee sHaveHue HwxHSAs rpa::_lr_;eapggﬁ:pmenworo HuxH=As rpaxl__rt:pntc;r:osmpyemoro
1 6056 5864 5704
10 5611 5487 5309
100 5198 5129 4933
1000 4816 4772 4575
10000 4462 4398 4233
100000 4133 4037 3909
438000 3936 3820 3711

1
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MNpunoxenune OA
(ob6s3aTenbHoe)

OnpepgeneHue MMWHUMarIbHOW TONLMUHbI CTEHKN U Hapy>XHOro aguamMertpa

OA.1 OnpepeneHne MMHUMaNbHON| TOMNLWMHbLI CTEHKM

[OA.1.1 CpeacTBa usmepeHus

OA.1.1.1 OIna o6pasLioB ¢ TOSLLMHON CTEHOK He MeHee 5 MM NMPUMEeHSIOT LTaHreHUMpKynb no MTOCT 166, o6ecrneun-
BalOLLUIA TOYHOCTE U3MePeHNs TonLuHel £ S %.

JA.1.1.2 Ona o6pasyoB ¢ TonwuHoi cTeHok He Bonee 5 MM npumeHstoT MukpomeTp no MOCT 6507 co cchepude-
CKOW U3MepUTENbHOW NOBEPXHOCTU NATKY, LieHoi AeneHna 0,01 MM U TOYHOCTLIO 3MepeHus 4o 5 %.

OA.1.2 MeTtoauka

B BbIGpaHHOM Nonepe4HoOM CeYEHUN NMPOBOAAT He MEHee YeTbipex U3MepPeHU TOMNLWWHbI CTEHKW, paBHOMEPHO pac-
MOMOXEHHbLIX MO OKPYXKHOCTU, [0 HaXOXAeHWA MUHUManbHOro 3Ha4YeHus.

OA.2 OnpegeneHue HapyXHoro guamMeTpa

0A.2.1 Cpeactsa usMepeHus

PyneTka ¢ norpellHocTblo MaMepeHusi He Gonee = 0,4 MM.

DA.2.2 MeToguka

C NoMOLLbIO PYNETKN U3MEPSIOT ANMHY OKPYXHOCTW Ha KoHLax obpasiia u B Tpex ToYKax, paBHOMEPHO pacrono-
XKEHHbIX No ANUHe TPyOebl.

PaccunTbiBaloT cpejHeapudMeTUHEcKoe 3Ha4YeHNe NATU N3MEPEHNA ANVHEI OKPYXHOCTU.

HapyxHblil anametp D, MM, BLIYUCNSAOT NO hopmyne

p-foo. (0A1)
o

rae Cop — cpefHeapudMeTUIeckoe 3HaueHne AnHbLI OKPYXXHOCTH, MM.
MpumedaHusa
1 ECnn npoucxoauT UCKaXeHWe AnameTpa 3a cHeT Beca Tpybbl, UTO xapakTepHo Ans Tpy6 Gonblworo gnameTpa,

AonyCKaeTcA NpoBOAUTb N3AMEPEHUA Ha pr6e, pacnono>|<eHH0171 B BEPTUKaNbHOM NOJIOXXEHUN.
2 [InameTp MOXHO M3MEPUTL MO CTEPXKHIO, N3 KOTOPOro Gbina usrotosneHa Tpy6a, cregyoumm o6pasom:

T

d= (CM +2W), (DA 2)

rae Cy;— Hapy»XHas OKPYHOCTL CTEPXHS, MM;
W — TonLwuHa CTeHKU, U3MepeHHas B COOTBETCTBUM ¢ nogpasaenom JA. 1, Mm.

12
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Mpunoxexue Ab
(cnpaBouHoe)

OpUrMHanbHbIN TEKCT MOANMULIMPOBAHHBLIX CTPYKTYPHLIX 35IEMEHTOB

Ob.1

1.1 JaHHbIN MeTOA yCTaHaBNUBAET AiBa MeToAa UCNBITaHUA: MeToz A (LMKNUYECKUin) n metoa B (cTaTtudecknin) —
4NA nonyqeHus rugpoctatudeckoro npoekTHoro 6asnca (HDB) nnu pacyetHoro snadenus gasneHus (PDB) ana Tpy6 us
CTEKNOBOMOKHA NyTEM PErpeCCUOHHOMO aHanu3a AaHHbIX, NoflydaembIX MpY NPOBEAEHUN UCNBbITAHWIA TPYS Unu OUTUHIOB,
UMK 1 TeX U APYruX, U3 OQHUX U TeX e MaTepuaroB U OAUHAKOBOWA KOHCTPYKLMK, NO oTAenbHOCTU unu B c6ope. Mpu atom
n Tpybbl U3 peaKkTonnacToB, apMUpoBaHHble CTeknoBonokHoM (RTRP), u Tpy6bl M3 nonuMepueMeHTa, apMUpOBaHHbIE
cTeknosonokHom (RPMP), senstotca TpybaMm M3 CTEKNOBOIOKHA.

M puMedHYaHUe 1—B paMKax gaHHOro ctaHaapTa nornuMmep He A0JHKeH UMeTb NPUPoAHOE NPoUCXoXxaeHue.

1.2 [daHHblil MeToa MOXET 6bITb Ucnonb3oBaH AnA onpeaenenns HDB Tpy6 us cTeknoBonokHa, rae COOTHOLEHUe
MEXAY BHELUHUM AUaMETPOM U TONLWUHOW CTEHKM npeBbiwaeT 10:1.

MpunmeyvyaHue 2—MogobHoe orpaHnieHne, oCHOBAHHOE Ha TEOPUU pacHeTa TOHKOCTEHHbIX Tpy6, B AanbHen-
weM ByaeT orpaHuYMBaTbL NPUMEHEHUE AaHHOrO METofa BHYTPEHHUMU AaBNEeHUAMM, KOTOPLIE, COMMacHO COOTHOLLUEHMIO
ANS KonbLEBOro HanpskeHWs, 6yayT coctasnsaTb NpumepHo 20 % OT nonyyaeMoro rapoCcTaTUHECKoro pac4eTHOro Hanps-
xeHust (HDS). Hanpumep, ecnu HanpsxeHue coctasnsaeT 5000 dpyHToB/KB.AloiM (34500 KMa), To BHYTpEeHHee AaBneHne B
Tpy6e AomnxHO orpaHudmnsaTecs 1000 dyHTamu/kB.arouM (6900 kla) HezaBUCUMO OT AnameTtpa TpyObl.

1.3 JaHHbIl MeTog obecneynBaeT NONyYEHME PaCUETHOIO 3HAYEHUA AaBNEeHUS ANA U3aenuii CNoxHoW dopmbl Unn
CUCTEM, B KOTOPLIX CIOXHbIE NOMNSA MEXAHUHECKOro HaNPsKEHNSI MOTYT CEPLE3HO 3aTPYAHATL UCMONb30BaHUe KOMbLEBOro
HanpsXKeHNs.

1.4 KoHuUeBble ynnoTHeHMst obpasla B TECTOBLIX UCMbITaHUAX MOTYT BbiTb 3akpenneHHbIMU NMG0 cBOGOAHBIMU, UTO
NpUBOAUT K onpedeneHHbIM orpaHuYeHnsM.

1.4.1 BakpenneHHble KoHUbl. OBpasLbl NogBepraloTcA BHyTPEHHEMY MEXAHUYECKOMY HamnpshKEHUIO TONMBKO B OKPYX-
HOM HarnpaBneHuW, a rmgpocTaTU4ecKoe pacHeTHOE AaBrieHWe NPUMEHUMO JWLLL K HaMPsXKEHUsIM, pa3BUBalOLLMMCS B
OKPYXHOM HanpaBneHuu.

1.4.2 CBobogHble KoHUbI. O6pasLibl NoaBepratoT BHYTPEHHEMY MEXaHU4ECKOMY HaMpsPKEHUIO U B OKPYXXHOM, U Npo-
AONbHOM HanpaeBneHUAX, HO TakuM o6pa30M, YTOO6hI OKpy>XHOe HanpsXXeHue BABOE NMpeBLILWANo nNpoaoribHoe. ,ﬂaHHbIVI
METO4 HE MOXET NPUMEHATLCA ANA OLEeHKN HaI'IpH)KEHI/IVI, Bbl3blBa€MbIX Harpy3kamum ¢ npoaosibHbiM Hanps>XXeHuem, npe-
Bblwarowmm 50 % oT 3HadeHna HDS.

1.5 3Ha4yeHus, 3aaBneHHble B eguHuLax «4loiM-QyHTy crneayeT paccMaTpuBaTh B Ka4ecTBe cTaHfapTHbIX. 3Hade-
HUA, AaHHble B cKoOKax, NpeacTaBneHbl UCKITIOYUTENBHO B 03HAKOMUTENbHBIX LieNsiX.

MpumMedaHune 3—[n4a HacTosALWEro cTaHjapTa He CyLLeCcTBYET U3BECTHOro aKkBuBarieHTa ISO.

1.6 B HacToslLLeM cTaHfapTe He NPedyCMOTPEHO pacCcMOTpeHUe BCeX BOMPOCOB oGecneveHust 6e3onacHOCTH, CBsl-
3aHHbIX C ero NpuMeHeHWeM. Monb3oBaTenb HACTOSLLEro CTaHAapTa HECET OTBETCTBEHHOCTL 3a YCTaHOBINEHUE COOTBET-
CTBYIOLLMX NPaBUm Mo TEXHWKe Ge30MacHOCTU U OXpaHe 340POBbS, a TakKe OMNpefenseT LenecoobpasHocTs NpUMeHeHUs!
3aKoHofaTeNbHbIX OrpaHUYeHnit Nepes ero UCNoNb3OBaAHUEM.

MpuMedyaHune — Pegakuua pasgena usMeHeHa Ana npuBefeHUs B cOoTBeTCTBUE ¢ TpeboBaHusamu MOCT
1.6—2001 (nogpasgen 3.7).

0b6.2
3.1 TepmuHonorusa

3.1.1 OnpeaeneHuns aaHbl B cootBeTcTBUMU ¢ ASTM D883 n ASTM F412, a abbpeBunatypbl NpuBefeHbl B COOTBET-
ctBun ¢ ASTM D1600, ecnu He ykasaHo UHoe.

3.1.2 CBobogHoOe KOHLieBOE YNIOTHEHNE — YNNOTHUTENbHOE YCTPOWCTBO UMM MEXaHU3M, KPenALLMIACS K KOHLY UC-
neITyeMoro obpaslia Takum o6pasoM, 4TO BHYTPEeHHee faBneHne NpousBOAUT NPOAOIbHOE pacTaArnBatoLLlee HanpsxeHne
B AOMOMHEHMWE K KONbLEBOMY W pagnanibHOMY HamnpsKeHUto B UcneITyeMom obpasLie.

3.1.3 BakpenneHHoe KOHLEeBOe YNNOoTHEHWEe — YNIOTHUTENbHOE YCTPONCTBO UMM MEXaHU3M, ynuparLuinca B To-
peL UcnbITyeMoro obpasua, Uin BHELLHASA CTPYKTypa, okasblBatoLjast CONpoTUBIEHNE OCEBON Harpyske, npoussoguMon
BHYTPEHHWUM JaBrneHWeM, TeM caMbiM OrpaHu4MBas HanpsXxeHne TONbKO B MpAMbIX 0bpas3ljax KonbLeBOro U paguarnbHoro
HanpaeneHus.

3.1.4 MNpopbIB — NpoTeKkaHWe UCMbITaTeNbHOW XULKOCTU Kakum-nubo obpasomM Yepes obpasel, Oyab To TpeLynHa B
CTEHKe, MecTHas TeYb UNK TeYb Ha paccTosaHUK Gonee ofHOro AnaMeTpa OT KOHLEBOMO YNNOTHEHUS.
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MpumedaHune 4—[ns gaHHOro MeTofa HempoTeKatolme obpasLbl MOryT ObITh BKOYEHBI B NpoTeKatoLLue
npu onpegeneHHbIX ycrioBusix, 0603Ha4eHHbIX B nogpasgenax 6.3, 9.3 m 12.2.

3.1.5 Tpyb6a n3 creknosonokHa — Tpyba, cogepxalyasi apMUpoBaHUe CTEKIOBONOKHOM, BCTPOEHHOE B CTPYKTYpY
UM OKPYXKeHHOE 3aTBEpAEeBLUMM TePMOAKTUBHBIM Kay4yKOM, KOMMO3UTHAsi CTPYKTypa MOXET coaepxaTh WebeHouHbIN,
rpaHynMpoBaHHbIA UMW NNACTUHYATBIA HANONHUTENb, TUKCOTPONHLIE areHTbl, MMFMEHTBI UIK KpacuTenu, TepMonnacTny-
Hble UM TEPMOaKTUBHbIE J06aBKU UNU NOKPLITUS.

3.1.6 Tpyba n3 nonumepLeMeHTa, apMUpOBaHHOIO CTEKOBOIOKHOM (RPMP), — Tpyba U3 cTeknoBonokHa ¢ Ha-
nonHUTEneMm.

3.1.7 Tpyba 13 peakTonnacToB, apMUpOBaHHbIX cTeknoBosiokHoM (RTRP), — Tpyba u3 cteknoBonokHa 6e3 Hanon-
HUTENS.

3.1.8 KonbLeBoe HanpskeHWe — pacTaruBarollee HanpsKeHUe B CTEHKax Tpyb B KOMbLEBOM HanpaBneHWn us-3a
BHYTpeHHero AaBneHus. KonbLeBoe HanpspkeHne BbIYUCHISIIOT No chopMmyre

S=PD-t)2t, (1

roe S — konbLUeBoe HanpskeHue, yHTHI/KB. AtoiM (k1a);
D — cpepHWii BHELUHWIA AUaMeTp apMUpoBaHHOMW TpyObl, AoAMbI (MM);
P — BHyTpeHHee AgaBneHune, pyHT/KB. AtorM (Ka);
t,— MUHMManbHasa ToNWWHa apMUPOBaHHOM CTEHKN, AIOAMBI (MM).

MpumeyvyaHue 5— KonbLeBoe HanpsbkeHWe onpeAensioT Ha NPsIMbIX LUNUMHApudeckux obpasuax. OueHka
obpa3LoB Gonee croxHoW hopMbl MOXET BbITb OCHOBaHa Ha JaBneHUH.

3.1.9 TngpocTaTudecknii NpoekTHeIn 6asuc (HDB) — konbLeBoe HanpsikeHue, onpeaensemoe Ans Tpyb us ctekno-
BOMOKHa ¢ NOMOLLbIO AaHHOMO METOAA, YMHOXaeMoe Ha NonpaBoYHbIi koadduuueHT ana nonyveHus HDS.

3.1.10 MmapocTaTuyeckoe pacyeTHoe aaBneHne (HDP) — oleHoYHoe MakcumanbHoe BHYTpEeHHee rugpocratude-
CKoe faBrneHune, KOTopoe MOXET BbiTb NPUMEHEHO K AeTanu Tpybbl Luknnyeckn (MeTog A) Unu NpoaoIIKUTENbHO (METoA,
B) ¢ BbICOKOW CTENEHbI BEPOATHOCTU, YTO yTe4Ka He NPOU3OUAET.

3.1.11 M'mapocTaTuyeckoe pacyeTHoe HanpskeHue (HDS) — oleHovHoe MaKkcMManbHoe BHYTPEeHHee pacTArsato-
Liee HanpskeHue B CTeHke TpyObl B KOMbLEBOM HanpasneHuu brnarogapsa BHyTpeHHEMY MM pocTaTM4eckoMy AaBneHuio,
KOTOpOe MOXET BbITb NpUMeHeHo k o6pasuy TpyObl UMKudecku (Metog A) Unu NnocTosHHO (MeTof B) ¢ BLICOKOI CTENEHBI0
BEPOSATHOCTMU TOrO, YTO yTeyKa He Npou3oihaeT.

3.1.12 JdonrocpodHoe rugpocrtatuyeckoe ycunme (LTHS) — oueHOYHOe pacTarvBaloliee HanpshkeHUe B CTEHKe
TpyO6bl B KONbLEBOM HanpasrneHun Briarogaps BHyTPeHHEMY M pOCTaTUHECKOMY AaBNEHUIO, KOTOPOEe B CRyYae Luknuye-
CKOro NpUMeHeHNs NPUBEAET K NpopbIBY TPYObI Nocrne onpeseneHHoro KonuiecTsa LUUKNoB (MeToa A) Unu onpeaeneHHoro
KonuyecTtBa Yacos (MeTog B).

MpumMeyaHue 6 —Bpema onpegeneHus LTHS unu LTHP ycTaHaBnueaeTca cornacHo cTaHaapTy uaaenus.
Kak npaBuno, Bpemsi coctaensieT 150 x 106 nubo 657 x 106 uukros ans metoga A unu 100000 nu6o 438000 vacos ans
MeToga B.

3.1.13 Jonrocpo4Hoe rugpoctatnyeckoe gaenenHue (LTHP) — oLeHoYHoe BHYTpeHHe AaBneHue B obpasue Tpy6bl,
KOTOpoe, B Cry4ae LMKIIMYECKOro NpUMeHeHus npuseaeT K NpopbiBy TPYObl Nocne onpeAeneHHoro Konu4ecTsa LMKNoB
(npouecc A) unu onpegeneHHoOro Kornm4yecTsa 4Yacos (npouecc B).

3.1.14 PacyeTHoe 3Ha4eHue faBneHus (PDB) — BHyTpeHHee faBlieHne, paccyuTaHHoe Ans Tpy6 u3 cTeknoBonok-
Ha npu NOMOLLM AaHHOro MeTo4a U YMHOXEHHOE Ha NoMpaBOYHbIA kOAPPULUEHT ANA NonyyeHns sHadeHus HDP.

3.1.15 HoMmuHanbHoe faeneHue (PR) — oueHOYHOe MaKcuManbHoe faBrneHue B Tpybe unu uTuHre, KoTopoe
MOXET BbITb NPUMEHEHO NPOAOIIKUTENBHO C BICOKOW CTEMNEHbLI0 BEPOSTHOCTW TOrO, YTO HE NMpousoigeT npopeis obpasua
TpyOGhl.

3.1.16 MonpaBoYHbli koapPULMEHT — uncro oT 1,00 n MeHee, y4uThiBatoLLee NOrpeLlHOCTb BCEX 3HAYEHUN U
cTeneHeit ansa 6esonacHo ycTaHoBKM Tpy6 13 cTekrnoBonokHa. [Npu 3ToM KoabduLUMeHT yMHOXatoT Ha HDB 1 nonydatot
HDS u 3HayeHWe pacqeTHOro HOMWHaNbLHOrO AaBMEHWSA UMM ero yMHoXarT Ha PDB, npu STOM nonyyaroT Henocpea-
CTBEHHO 3Ha4YeHMe HOMWHaNbLHOro AaBneHus. B nobom cnyyae B pesysbTaTte rapaHTMpyeTcs kadecTBeHHas 1 6esonacHas
yCTaHoBKa TPpy6, Npu YCroBUM TOrO, YTO BO BPeMs YCTAHOBKU HaAnexalimMm o6pa3oM BN MCNonb3oBaHbl BbICOKOKaYe-
CTBEHHbIE AeTanu.

3.2 OnpejaeneHns TePMUHOB, XapaKTepHbIX A4S HAcTOsLLero cTaHgapra:

3.2.1 cpegHwit BHELWHWIA LuaMeTp — UsMepeHue, nonyyveHHoe B cootBeTcTBUM ¢ ASTM D3567, Ge3 yueta apmupo-
BaHHbIX UMW HEaPMUPOBAHHbIX BHELLHUX TOMNLYMH NOKPbLITUS;

3.2.2 MMHUManbHan apMupoBaHHasi ToNLMHA CTEHKU — U3MepeHUe, NnonyvyeHHoe B cooTBeTcTBUM ¢ ASTM D3567,
6e3 y4yeTa apMUPOBAHHbLIX UM HeapMUPOBAaHHbLIX BHELUHWX TOSMLUMH MOKPBITUA U HakNagKku, TOMLWMUHa CTeH (PUTUHIoB
onpeaenseTca B CaMOM TOHKOM MecTe pUTUHra.

MpumMedaHWe — Pegakuus pasgena usmeHeHa AnA MNpuBeAeHUS B COOTBETCTBUE c TpeboBaHMAMU
OCT 1.5—2001 (nogpasgen 3.9).
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0b.3

4.1 MeTop A 3akniovaeTcs B BO3geiNcTBUM MUHUMYM Ha 18 o6pasuos TpyObl unu dutuHra unu obomx obpasyos nog
LIMKNUYECKUM BHYTPEHHUM [laBleHneM C 4acToTON 25 LUMKNOB/MUH U NPU HECKONBKUX PasfMUHbIX 3HAYEHUSIX JaBNeHUs.
Tpebyeman TemnepaTypa UCMLITAHUIA NOAAEPKUBAETCA NYTEM LMPKYNALIMK FOpAYei XuaKocTu Yepes obpasLbl unu npo-
BeleHMA UCNbITaHW B BO3AYLLHON cpefie ¢ KOHTPONUpyeMoW TeMnepaTypon.

4.1.1 Unknuueckoe LTHS unu yuknuyeckoe LTHP TpyGbl unu douTtuHra nonyvaeTcs nytem akctpanonsauyum rpadu-
Ka B fBOHOM norapudMmyeckoMm Maclutabe NUHUN NUHENHON 3aBUCUMOCTU KONbLEBOTO HANPsXKEHUS UMW BHYTPEHHETO
AaBneHnA oT Konu4vecTBa LUUKITOB A0 NpopbiBa.

4.1.2 3KcnepuMeHTanbHasa ocHoBa MeTofa A AOMKXHa COOTBETCTBOBATbL METOAY ucnbiTaHnii ASTM D2143, koTo-
pbIil ABMSETCA YacTblo JaHHoro MetoAa. Ecnu kakas-nubo 4acTb MeToAa He COOTBETCTBYET METOAY, onpeferieHHoMy B
ASTM D2143, To Heo6X0AMMO UCNONBL30BaTb NONOXEHUSA AaHHOrO MeToAa.

4.1.3 CTblkn mexay obpasuamu Tpybbl n pUTUHra AOMKHEI BbITb TAKUMU XKe, KOTOpble CTaHAAPTHO MCMOSL3YIOTCA
AN UenbITyeMblx 06pa3Los.

4.2 MeTog B 3akntoqaeTcs B Bo3geUcTBUM MUHUMYM Ha 18 06pasuoB Tpy6bl unu putuHra unu oboux o6pasLios nog
MOCTOAHHBIM BHYTPEHHUM FMApOCTaTU4ECKUM AaBNEeHUEeM Pa3HOro YPOBHA B KOHTPOMUPYEMbIX YCNOBUAX U WU3MepeHUU
BPEMEHW 40 NPopbIBa A8 KaX[0ro YPOBHA AaBneHus. TemnepaTypa UCNbITaHUA NoAAEpXUBaETCA NyTem NorpyxeHus
06pasLioB B BofsHY0 6aHIo ¢ KOHTPONUPYEMOW TeMNEePaTYpPOil, NN UX NCNBITAHWUS B BO3AYLIHON CPeAe ¢ KOHTPONMpyeMoi
TemnepaTypoi Bo3fyxa, Unu e 3a cHET LUPKYNALMUN XKUAKOCTU HeoBXxoanuMoii TeMnepaTypbl Yepes obpasel,.

MpumeyvaHune 7— HcnbiTaHus B BogsiHo GaHe ucknrodaloT obHapyxeHue yTeuku (cM. 3.1.4) kak BU3yarnsHo,
TaK U SNeKTPOHHbIMW CpeACcTBaMU.

4.2.1 Ctatnyeckoe LTHS nnu cratudeckoe LTHP Tpy6bl unu couTuHra nonyyatotca nytem akcTpanonayum rpaduka
B fBOWHOM forapudpmMuyeckoM maclutabe AUHUA NUHENHOW 3aBUCMMOCTU KOMbLEBOrO HaNPSXXEHWS WKW BHYTPEHHEro
[ aBneHns oT BpEMeHU 40 npopbiBa.

4.2.2 OkcnepuMmeHTansHas ocHoBa MeToaa B AomkHa cooTBeTCTBOBATL METOAY UCNBITAHWA, onpeAeneHHOMY B
ASTM D1598, unn mMetoay mcnbiTaHuid, onpeaenieHHoMy B ASTM F948, unu xxe uM 06oum, KoTopble SBASIOTCA 4acTbio
ZaHHoro mMeTofa. Ecnun kakas-nmbo YyacTb MeToAa He COOTBETCTBYET BbIGpaHHOMY MeToay, TO He06X0AMMO UCNoNbL3oBaTL
MOSIOXKeHWs AaHHOro MeToAa.

4.2.3 CTbikun Mexay obpasuamu Tpybbl n puTUHra AomKHbLI GbITh TaKUMU Xe, KOTopble CTaHAAPTHO UCNONb3YIOTCA
ANA UCNbITyeMbIX 06pasLoB.

4.3 3HaveHne HDB onpegenseTtcsa u3 3HadeHua LTHS B cootBeTcTBUM € pasgenom 7 unu 10.

4.4 3HaveHune PDB onpegensaetca u3 sHayeHus LTHS B cootBeTCcTBUM € pasgenoM 8 unu 11.

4.5 3HaveHune HDS ans Tpy6 onpeaenseTca nyTeM yMHOXeHUs1 3Ha4eHnsa HDB Ha nonpaBouyHbIi KoadduumeHT.

4.6 MpoBepka 3HaveHuii HDB unu PDB ansa apyrux usgenuii — korga ansa o6pasyos yxe onpeaeneHsl 3Ha4eHUs
HDB wnu PDB cornacHo gaHHOMY MeToay, W NPOUCXOAUT U3MEHEHMe npouecca UKW MaTepuana nsgenus, MoxeT GbiTb
nponsBefeHo NOATBEPXAEHUE NCXoAHbIX 3HaYeHWit HDB unu PDB B cooTBeTCTBUM ¢ pasaenom 12. CneayeT nposecTn
UCMbITaHWS NO KpalHek Mepe LecTn o6pasLos, N OHWU AOMKHBLI OTBEYATL YCTAHOBEHHLIM KPUTEPUAM.

MpuMeduyaHWe — Pepakuma pasgena UsMeHeHa ANA NpuUBEAEHUA B COOTBETCTBUE ¢ TpeboBaHWUAMU
[OCT 1.5—2001 (nyHKT 7.9.5).

0b.4
MeTtog A

6 [onrocpoyHoe LUKIIMYeCKoe ruapocTaTUYecKoe HanpsikeHne UNu AoONrocpovYHoe UMKNuyecKoe
rmgpocTtaruieckoe gaBneHue

6.1 Belbupatot ceobogHoe nubo 3akpenneHHoe KOHLEBOE YNNOTHEHWE, OCHOBaHHOE Ha pacTarnBaroLnux Hanpsxe-
HUSIX, Bbl3bIBAEMbIX BHYTPEHHUM [aBNeHNeM 1 TUMOM CTHIKOB B AaHHOW cucteme Tpyb (cm. 1.4)

6.2 Mony4atoT MUHUMYM 18 3Ha4eHWI NPOPLIBHOTO LMKINYECKOrO HaNps)keHNS ANA KaXaol 3ajaHHoW Temnepary-
pbl B COOTBETCTBUM € METOAOM UcnbiTaHuih ASTM D2143, 3a UCKNIOMEHNEM CneayioLero:

6.2.1 OnpegensitoT cpefHUii BHELWHUIA AUAMETP U MUHUMANbHYIO TONLWUHY apMUPOBaHHLIX CTEHOK B COOTBETCTBUU
c meToaoM ucnelTaHui ASTM D3567.

MpuMedaHue 9— M3-3a HeoOxoaMMOCTU HapesaHua obpasya gaHHoe onpefeneHne MOXeT BbITb Npous-
BefleHo Ha obpasye, He npowefLleM UCnbiTaHe. BeneacTene STOro NpW aHanmse UCMONb3yIOT 3aHOBO paccyuTaHHoe
ucnpaBneHHOe KONbLEBOE HanpsXXeHue.

6.2.2 MNoBblWeHHOW TeMNepaTypbl UCNBITAHWIA AOCTUrAOT NyTEM LUMPKYNALMKA HarpeTon XUAKOCTHU, NPUMEHSIEMOil B
XOA€e UCNbITaHURA, Yepe3 obpaseL] unn Npu ee UcnbiTaHUSAX B ropsaveM Bozayxe. B nobom cnyyae xupkocTb formkHa nog-
LepXuBaTbea B NpoMexyTke oT +5 °F (3 °C) oT BbIGpaHHOI TemnepaTyphl.

MpumedaHue 10— Korga noBbileHne TeMnepaTypbl B Xo4e UCNLITaHUIA NOAEPXKMBAETCA MyTEM HarpeBaHUA
UMpKynupytoLwein XuaKocTH, NPUMEHSIEMO NPU UCNBbITAHUW, KOHTPONUPOBATL TEMMNEPATYPY OKPYXaloLero Bosgyxa HeT
HeobXxoaUuMOCTH.
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6.2.3 3Ha4YeHWs HanpsKeHWs UK LaBneHns JomKHbI BbiTb 0ToOpaHbl TakuM o6pasoM, YTobbl pacrnpegeneHue To-
Yek npopbiBa 6bINo CneayoLUM:

Konu4ecTtso UMKNoB J40 NpopkiBa Touek npopbiBa (MUHUMYM)
Ot 1000 go 10000 3
Ot 10000 go 100000 3
Ot 100000 go 1000000 3
Ot 1000000 o 10000000 3
Bonee 15000000 1
Bcero 18

6.3 AHanuaupytoT pesynsTaThl UCTbITaHWi, UCMoNb3ya Ans Kaxaoro obpasia 3aBUCHMOCTb forapudmMa Hamnpsixe-
HUS UK AaBrneHus U3 pasgena 6, oT norapudma Ymcna LMKNoB o NpopLIBa, kKak onucaHo B NpUoxeHun A1,

MpumeyvaHwune 11— Kak npasuno, npu UcnbITaHUAX TPyD M3 CTEKNOBOMOKHaA MO BEPTUKANbHOW ocu (y) oT-
KnagblBarTCcs 3Ha4YEeHUA HanpsXKeHUs Unu AasneHuns, a no ropusoHTanbsHON 0CH (X) — 3HaYeHWUA BPEMEHW UK LIMKIIOB.

6.3.1 Obpasel, KOTOPLIA NPOTEKAET Ha PacCTOAHUK A0 OAHOMO AUaMeTpa OT KOHLEBOrO YNIOTHEHUS, MOXET ObiTk:

- BKITFOMEH B Ka4eCTBe TOYKU NpopblBa, €Crin HaxoauTesa Huxke 95 % Kpusoii Npefenos [JOBEPUTENLHOMO MHTEpBana;

- 3aMeHeH W BHOBb UCMbITaH, NpW YCNOBUM, YTO HOBLIW NPOpLIB ByAeT HaxogMTbCA Ha PacCTOAHMK Aalblue 0gHOro
AunaMeTpa OT KOHLEBOro YNioTHEHNS;

- NMMKBUAMPOBAH, @ AaHHble He 3acHUTaHbI.

6.3.2 Obpasupl, He NpopBsaBLlunecs crycTa 6onee 15000000 yuknos, MoryT BbITb 3acHuTaHbl Kak NpopbIBbI NpU
0603HayYeHNn perpeccMoHHon NpAMoii. Mcnonb3oBaHue Takux AaHHbIX MOXET MPUBECTU K 3@HWKEHWUIO UK 3aBbILUEHUIO
3HavyeHuid umknmyecknx LTHS u LTHP. B ntobom crnyyae gomkHel BbiTh YA0BNETBOPeHbl TpeboBaHUs [OBEPUTENBHOMO
WHTepBara 3Ha4eHunin n3 pasgena 6.

MpumMmeyvaHue 12— HenpopeasLunecs oGpasLbl MOryT GbITb UCTBITaHbl janee U NMMHUN PETPECCUU NEpeCHU-
TaHbl NMocne BO3HUKHOBEHWS NPOpLIBa.

6.3.3 OnpefensroT KOHEYHYIO MMHWIO ANA SKCTPanonsayuM no METoay HauMEHbLUMX KBaApaToB C UCNONb3OBaHUEM
TOYEK MPOpPLIBA, @ TaKKe TOMEK HENPOPLIBA, BbIOPaHHLIX N0 KpUTEPUSIM, onucaHHbIM B 6.3.1 1 6.3.2. He cnegyeT ucnonb-
30BaTb TOYKW MPOpLIBa CO 3HAYEHUSMU LaBNEHWUs WNKW HaNpPsXXEHUs, KOTopble NPUBOAAT K NPOpbLIBY, NPOUCXoAsLLEMY
MeHee YeM 3a 500 UuKroB B cpefHEM; ONpeLennTb AaHHbIe TOYKM NyTEM YCPeHEHWUSA KONUYECTBa UCMBITaHWA LWKIoB
[0 NpopkIBa ¢ 04WHAKOBLIM YPOBHEM HAMPSKEHUA UMW AaBMNEHUs, HanpuMep, Npu HanpspkeHun B + 200 dyHTOB/KB.ALOIM
(1380 kMa) unun gasnexHumn + 20 dyHTOB/KB.AtOIM (138 KIMa). BrritowaloT B OTHET Bce AaHHLIE O TOWKax MpopbiBa, UCKSIIo-
YeHHbIX U3 pacyeTa, U OTHOCAT UX K BaHHOI KaTeropuu.

MpumedvyaHwue 13 — MNockonbKky AaHHLIA NpoLecc NPUMEHUM KaK Ans Tpyb, Tak u ana puTUHIOB, peKo-
MeHAYyeTcs, YTobbl obpasey TpyObl U hUTUHF BbINK UCNbITaHbI OAHOBPEMEHHO KaK OfiMH obpaseL} NyTemM UCMOoNb3oBaHUs
CTaHAapTHOro npouecca UX CoegnuHEHNs, ¢ HPUTUHIOM Ha OHOM U3 KOHLIOB. Ecnu cOUTUHT NpopbiBaET NEPBLIM, OH MOXET
6bITb OTAENEH, a UCNBbITAHWE NPOAOMKEHO C Lenoii Tpyboii ¢ MexaHMYeCKMM KOHLEBLIM YNIIOTHEHUEM Ha MecTe pUTUHra.
B cnyqae ecnu Tpyby npopbiBaeT NepBoii, AaHHLIE MOXHO 3anucarb, 3aMeHUTL TpyOy M NpopoKaTh UCMBITAHMA A0 Tex
nop, Noka He NpopeeT pUTUHF. Cneaya STOW peKOMEeHAALMM, UCTILITaTENb CMOXET NofyyaTh TOYKU NpopbiBa U AnsA Tpy6Obl,
1 AN GUTUHra, NPOBOAS UCNBLITAHUA TONBLKO 04HOro obpasua.

7 Luknuueckoe ruapocraTuueckoe pacyeTHoOe 3HaYeHue

7.1 Bequcnsaiot uuknudeckoe LTHS B onpeaeneHHoe Bpemsa (150x106 unu 657%106 UMKNOB), Kak onucaHo B Npu-
noxexuu A1.

7.2 Ecnn Sxy> 0 (cM. A1.4), paHHble cnefyeT cunTaTh HENPUIOAHBIMM.

7.3 BblumnensioT r B cootBeTeTBUN ¢ A1l. ECNn r 9BMNsieTCA MeHbLUE NMPUMEHAEMOI0O MUHUMArBHOMO 3HaYEHUS, NpU-
BeAeHHOro B Tabnuue A1.1, AaHHbIe cneayeT cUUTaTb HENPUIOAHLIMM.

7.4 MNpn HeobxoaUMMOCTU ONPeAENSAIOT KaTeropuio Luknudeckoro HDB B cooTBeTcTBUM € Tabnuueit 1.

8 Linknuyeckoe pacueTHoe 3HaYe€HWe AaBneHusi

8.1 Mcnonk3oeaTk npouecckl No 7.1, 7.2 n 7.3, nogctaBmB 3HaYeHWE [JaBNeHUsi BMECTO HamnpshKeHUs.
8.2 Npwn HeobxogUMoOCTH oNpeaennUTb KaTeroputo Lknudyeckoro PDB B cooTBEeTCTBUM C Tabnuueii 2.

Metron B
9 flonrocpo4yHoe NocTosiHHOE rMAPOCTaTUYEeCKoe HanpsbkeHne

9.1 Bulbupator cBoboaHoe nbo 3akpenneHHoe KOHLEBOE YNNOTHEHWE, OCHOBAHHOE Ha pacTAr1BaloLLnX Hanpsixe-
HUSIX, Bbl3blBaeMbIX BHYTPEHHUM AaBNeHUem U TUMOM CTHIKOB B flaHHOW cucteme Tpyb (cm. 1.4)
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Konu4ecTBo LUMKNOB Jo NpopbiBa

Ot 10 80 1000
Ot 1000 go 6000
Bonee 6000
Bonee 10000
Bcero

rOCT 34645—2020

Toyek npopbiBa (MUHUMYM)

4
3
3
1
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9.2 Mony4atoT MUHUMYM 18 3Ha4YeHUiA Touek NpopkiBa ANA KaxA0N 3a4aHHOW TeMNepaTypbl B COOTBETCTBUM C METO-
JoM ucnblTaHnii ASTM D1598 nubo metogom ucnbitaHnit ASTM F948, 3a UCKNo4eHneM cregyoLLero:
9.2.1 OnpeaensoT cpeHUA BHELLHNA AnaMeTp U MUHUManbHYH TOMNLLIMHY apMUPOBaHHBIX CTEHOK B COOTBETCTBUM

¢ MeToAoM ucnbiTaHuii ASTM D3567 (npumevaHnue 9).

9.2.2 BHyTpW ucnblTyeMoro obpasua Tpy6bl UMK uUTUHra fomkHa 6biTh Boja. BHelLHel cpefoit ABnAeTcs BO3-
Lyx nnbo 6aHA ¢ KOHTPONMpPYeMoil TemnepaTypol Bogbl (M. pasgen 7). MoXHO Ucnonb3oBaTk Takke JPYryro cpeay, 4To
JOMKHO BbITk ONMcaHo B NPOTOKOMEe UCNbITaHMiA. XKngkocTb, NpuMeHseMasi B Xode UCnbITaHWUA, AomKHa NoAAepXKUBaTbLCA
B npomexyTke oT + 5 °F (3 °C) oT BbIiGpaHHol TemnepaTypel (cM. npumesarmne 10).

9.2.3 3Ha4eHUA HanpsKeHNs UK JaBneHns 4nsa UCnbiTaHuin JOMKHbL! ObITh BbIGpaHbl TakuM 06pa3om, 4Tobkl nony-

YUTb crefyrollee pacnpegeneHne TodeK npopkiea:

Ta6nuya 1— KaTeropuu rufpocTaTM4eckoro pacHeTHOro 3Ha4eHs ¢ MoOMOoLLblo MeToga A unu Metoga B

KaTteropua HDB WHTepBan paccunTaHHbIX 3HaYEHUI
DYHT/KB.SONME kMa DYHT/KB.AHOMM kMNa
2500 17200 Ot 2400 go 3010 Ot 16500 go 20700
3150 21700 Ot 3020 go 3820 OT1 20800 go 26300
4000 27600 OT1 3830 go 4790 Ot 26400 go 33000
5000 34500 OT1 4800 go 5990 Ot 33100 go 40900
6300 43400 OT1 6000 po 7590 OT 41000 po 52900
8000 55200 Ot 7600 pno 9590 Ot 53000 o 65900
10000 68900 OT 9600 go 11990 Ot 66000 ao 82900
12500 86200 OT1 12000 no 15290 Ot 83000 o 105900
16000 110000 OT1 15300 no 18990 Ot 106000 go 130900
20000 138000 Ot 19000 go 23990 Ot 131000 po 169900
25000 172000 Ot 24000 go 29990 Ot 170000 po 209900
31500 217000 OT 30000 go 37990 OT1 210000 po 259900
40000 276000 OT 38000 o 47000 Ot 260000 po 320000
@ CTaHfapTHbIA ypoBeHb HanpskeHUs, BbIOpaHHLIA B cooTBeTcTBUM ¢ ISO 3, cepus R10.

Tabnuuya 2 — Kateropum rugpoctaTmyeckoro pac4eTHOro 3Ha4eHus ¢ NoMoLLbo MeToga A unu metoaa B

KaTeropua PDB WHTepBan paccunTaHHbIX 3HAYEHWI
DYHT/KB.AtONM Bap? KMa PYHT/KB. ArONM KMa
91 6,3 530 OT 87 go 110 OT 605 go 760
116 8 800 Ot 111 go 143 Ot 765 go 990
150 10 1000 Ot 144 po 172 OT 995 no 1180
180 12,5 1250 Ot 173 po 220 OT1 1190 go 1510
230 16 1600 Ot 221 po 287 Ot 1520 no 1980
300 20 2000 Ot 288 no 345 OT 1990 po 2380
360 25 2500 OT 346 no 438 Ot 2390 o 3020
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OkoHYaHue mabnuupi 2

Kateropus PDB WHTepBan paccunMTaHHbIX 3HaYEeHWi
DyHT/KB.AOAM Bap? kMNa DyHT/KB.AIOAM kMa
460 31,5 3150 OT 439 po 556 Ot 3030 go 3830
580 40 4000 Ot 557 po 695 Ot 3840 po 4790
725 50 5000 OT 696 po 876 Ot 4800 po 6040
910 63 6300 Ot 877 po 1110 Ot 6050 po 7680
1160 80 8000 Ot 1115 no 1380 Ot 7690 po 9580
1450 100 10000 Ot 1390 no 1720 Ot 9590 ao 11800
1800 125 12500 Ot 1730 po 2220 Ot 11900 go 15300
@ CTaHAapTHeI YypoBeHb HanpsikeHWs, BbiBGpaHHbIii B cootBeTcTBMYM C I1SO 3, cepusa R10.

9.2.4 MopfepxuBatoT BHYTPEHHEE UCNbITaTENBHOE AaBneHue B KaxoM obpasle ¢ TOYHOCTLIO A0 + 1 % OT BbI-
GpaHHoro 3Ha4eHus. MamepsoT Bpemsi 40 NpopkiBa ¢ TOYHOCTLIO A0 + 2 % unun + 40 4, ecnu 40 4 cocTaBnAKT MeHee 2 %
OT N3MEPSIEMOTrO 3HaYEHUSI BPEMEHM.

9.3 AHanuanpytoT pesynesTaThl UCNbITaHUA, UCNONBL3YA AN KaXAoW TOUYKU NpopbiBa 3aBUCUMOCTb Nnorapudma Ha-
NpsHKEHUA UnK gaBrieHns B pyHTax/KB.4oMM unu klMa oT norapudma BpeMeHM NpopeiBa B Yacax, kak onucaHo B Npuso-
xeHun A1 (NnpuMevaHue 9).

9.3.1 Obpasell, KOTOPbLI MPOTEKAET Ha PAaCCTOSHWM A0 OAHOro AMamMeTpa OT KOHLEBOTO YNNOTHEHUS, MOXKET BbiTb:

- BKITHOYEH B Ka4eCTBE TOMKU NpopLIBa, eCrin HaxoauTes Hke 95 % KpuBOI NpeAenoB A0BEPUTENBHOMO UHTEpBana;

- 3aMeHeH 1 BHOBb MCMbITaH, NpU YCIOBUM, YTO HOBBIV NPOpLIB BYAEeT HAaXOAUTLCA Ha PacCTOAHWUM Aanblue O4HOro
JnaMeTpa OT KOHLEBOro YMIOTHEHUS;

- NIVKBWAWUPOBAH, @ AaHHbIE He 3acHUTaHbI.

9.3.2 OBpasLpbl, He NpopBaBLUMecs Yepes Gonee yem 10000 4, MoryT 6bITb 3acuMTaHbl Kak NPopbIBbI Npy 0603Have-
HWU perpeccuMoHHO NpAMOiA. MicnonsaoBaHue TakuxX AaHHbIX MOXET NPUBECTU K 3aHUXKEHUIO UMW 3aBLILUEHUIO 3HaYeHUI
noctosiHHbIX LTHS u LTHP. B ntobom crnyyae fomkHbl ObiTe yAoBNETBOPEHbI TpeboBaHWs fJOBEPUTENBHOMO MHTEpBana
3Ha4eHuin us 9.3.1.

MpumeyaHue 14— HenpopsasLlunecs o6pasLipl MOryT ObITb UCNBITAaHLI Aanee U IMHUM perpeccun nepeciu-
TaHbl NOcne BO3HUKHOBEHUA NpopbiBa.

9.3.3 OnpefenstoT KOHEYHYHO NIMHWIO AMA SKCTpanonsALMn No METOAY HaMMEHbLUWX KBaApaToB C UCMONb30BaHUEM
TOYeK NpopbIBa, @ TakoKke To4ek HenpopbIBa, BbIBpaHHbIX Mo KPUTEPUAM, onucaHHbIM B 9.3.1 1 9.3.2. He cnegyeT ucnons3o-
BaTb TOHMKM NPOPLIBa CO 3HAYEHUAMU [laBneHna N Hanps>KeHWs, KoTopble NPUMBOAAT K NPOPLIBY, MPOUCXOAALLEMY MeHee
YyeM 3a 0,3 4 B cpefHeM; OMNpeAenstoT AaHHbIe TOYKU NyTeM YCpeAHEHUs KonuyecTBa UCMbITaHWA LMKITOB 10 NpopbiBa C
OfWHAKOBLIM YPOBHEM HaMNpsXXeHWs UK gaBneHus, Hanpumep, Npu HanpsikeHuu B + 200 dyHTOB/KB.AtoWM (1380 KlMa) unu
fasnenun + 20 cpyHTOB/KB. AtoNM (138 KlMa). BKrto4yatoT B 0TYET BCE f@aHHble 0 ToYKax NpopbiBa, UCKIMIOYEHHBIX U3 pacyeTa,
1 OTHOCAT UX K faHHOI KaTeropuu (NnpumedaHue 12).

10 MNMocTosiHHOe rMapocTaTrnyeckoe pacueTHoOe 3HaueHue

10.1 BbiuucnaioT noctosHHoe LTHS B onpegeneHHoe Bpema (100000 unu 438000 4), kak onucaHo B NpunoxeHun A1,

10.2 Ecnn SXy >0 (cMm. A1.4), faHHble cnegyeT cuuTaTb HENPUro4HLIMU.

10.3 BoluucnstoT rB cootBeTcTBUM ¢ A1.4.3. ECnNK r MEHEe NPUMEHAEMOro MUHUMAanbHOro 3HaYeHUS, NPUBEAEHHOTO
B Tabnuue A1.1, AaHHble crefyeT CHUTaTb HEMPUroAHBIMM.

10.4 MNpun HeoBXOAMMOCTN ONPEAENSAIOT KaTeropuio Uuknudeckoro HDB B cooTBETCTBUM ¢ Tabnuueid 1.

11 NocToAAHHOE pacyeTHOe 3HaYeHue AaBNeHUA

11.1 Wcnone3aytoT npouecckl Mo 7.1, 7.2 n 7.3, nogcTaBuUB faBneHue BMECTO HanNpsKEHUS.
11.2 MNpwn HeobxoaMMOCTH onpefensioT KaTeropuio Luknudeckoro PDB B cooTBeTCTBUM ¢ Tabnuuei 2.

12 MNposepka 3HayeHunit HDB unu PDB

12.1 B T0 BpeMs Kak Tpy6bl UMetoT KOHKpEeTHEIE 3HaveHUs HDB unu PDB, onpeaeneHHble B COOTBETCTBUN C METO-
JoMm A unu metogom B, nio6oe naMeHeHue Matepuana, npoLecca NPOU3BoOACTBa, KOHCTPYKLMU UK TOSNLMHLI BKNa bILLIei
MOXeT noTpeboBaTh COPTUPYIOLLYIO OLIEHKY, KaK onucaHo B 12.2, 12.3,12.4, 12.5 1 12.6.

12.2 BelMMCNAOT U CTPOAT A0BEPUTENBHBIA U MPOrHO3MPYEMbI UHTEPBarbl NPU A0BEPUTENBHO| BEPOATHOCTH 95 %
VCXOAHOW NPAMOW perpeccun B cooTBeTCTBUMM € A1.4 ¢ UCTIONb30BaHWEM JlaHHbIX, NOMYYEeHHbIX paHee.

MpuMmedyanune 15— lNporHosupyeMslii MHTEPBAr ONpeAensaeT rpaHuLbl OTAENBHLIX HabnoaeHui, B To Bpemsi
KaK loBepUTENbHLIN UHTEpBAN onpeAensieT rpaHnuLpl MPSIMOIA perpeccuu.
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Mpumevyanue 16 —Tpu 95 %-HoM JoBepUTENBHOM UHTEpBare ecTb 2,5 %-Has BEPOATHOCTb TOrO, UTO CpefiHee
3Ha4yeHMWe NPAMOIA perpeccumn MOXET OKa3aTbCsl Hafl BEPXHEN rpaHuLield JoBEpUTENBbHOTO UHTepBarna, u 2,5 %-Has BeposiT-
HOCTb TOrO, YTO CpeAHee 3HaYeHne AN NPAMOIA Perpeccun OKaXeTC HUKE HUXKHEN rpanuubl. Ana 95 %-Horo nporHosupye-
MOro uHTepBana ectb 2,5 %-Has BEPOATHOCTb TOr0, YTO OTA EMbHBIE TOUKW JaHHbLIX OKaXKYTCA 3@ BEpXHEW rpaHuLEel NporHo-
3upoBaHus, u 2,5 %-Hasi BEpOATHOCTb TOr0, YTO OTAENbHbLIE TOMKU JAHHBLIX OKaXKyTCsl 3@ HWXKHEN rpaHuLei NporHo3MpoBaHust.

12.3 U3 ucxofHOM NMHWUK perpeccum BLIOpaTh YpOBHU HaMPsPKEHUSI UK laBMNeHUs NO MeHbLUEe Mepe ANA AByX Ha-
6opoB 06pasLoB, rae B KaxAoM Habope HaxoauTcs no Tpu U Bonee obpasua, MCNBITYEMbIX NPU OJHOM U TOM Xe YypOBHE
HanpsKeHUs M AaBneHusi, HanpuMep HanpsbkeHus B npegenax +200 dyHT/kB.AtoliM (1380 kMa) u agaBneHna B npegenax
+20 dpyHT/KB.AlOIAM (138 Kla) cneaytowmm obpa3som:

12.3.1 Ana metoaa A

KonuyecTBo LMKINOB A0 NpopbiBa (cpeHee no Habopy) Yucno Touek npopbisa (MUHUMYM)
Ot 15000 ao 300000 3
Bonee 1500000 3
Bcero 6

B Liensix NoBTOPHOro NoATBEPXAEHUSA pa3pelleHo 3acHUTbIBaTh 3a paspylleHHble Te o6pa3subl, KoTopble He pas-
pywunucek nocne 1800000 LMKNOB, NPU YCAOBUK, UTO STO MOXET NPUBECTU K 3aBbILLIEHUIO 3HAYEHUI NPSIMOW perpeccun
HDB wvnu PDB.

12.3.2 Ana metoaa B

KonunuecTBo YacoB Jjo npopbiBa (cpegHee no Habopy) Yucno Touek npopbiBa (MUHUMYM)
Ot 10 go 200 3
Bonee 1000 3
Bcero 6

B Lensx NoBTOPHOIO NOATBEPXAEHNA pPa3spelleHO 3acUUTLIBaTb 3a paspyLlUeHHble Te o6pasubl, KOTOpbIe He paspy-
LKnnuck Yepes Gonee yem 1200 4acos, YTO MOXET NPUBECTU K 3aBLILLEHNIO 3Ha4YeHU npaMoi perpeccun HDB unu PDB.

12.4 Jiobble M3MeHeHns B MaTepuane Tpy6 u npouecce Npon3BOACTBa MOXKHO CHATaTb HE3HAYUTENbHBIMU U A0-
NyCTUMBIMU, ECMN Pe3yrnkTaThl, MoNyYeHHble B 12.2, oTBeYaloT cnefyowmm KpUTepusam.

12.4.1 CpefHss Touka NpopbiBa ANS K&XA0r0 YPOBHS HaNpsKEHUs UMM AABNEHUS HaxOAMTCH He HWXKe HUXHEero
npegena 95 %-Horo JOBepUTENBLHOIO UHTEpBarna NpsIMOI perpeccun.

12.4.2 HUXHAA Todka npopbiBa ANA KaXAo0ro YpoBHA HanpsiKeHUs UNuU AaBneHns HaxXoAMTCA He HUXE HUKHEero
95 %-Horo npeaena NPorHo3MpoBaHUsA UCXOLHOIN NPSIMOIA perpeccuu.

12.4.3 Touku npopeiBa pacrnonaraloTcs Ha MCXOLHOW NPAMOW perpeccuun. Huxe ncxofHoM NpsMON perpeccum MoxeT
HaxoauTbCs He Bonee ABYX TpeTeii Touek NpopbiBa.

12.5 [JaHHble, oTBevatoLe KpUtepusaMm, ykazaHHbIM B 12.4, MOryT cUMTaTbCs YacTbio UCXOAHOTo Habopa AaHHbIX U
ABNATCA NOAXOAAWMMY ANA orpedeneHns HoBol nuHuK perpeccumn u HDB unu PDB, ncnonb3ysa Bce TOYKU pa3pyLUEHUS.
OB6pasLpl, koTopble He pa3pyLuunvce nocne 1200 4 unu 1800000 Y LMKIOB, He NOAXOAAT AN NOCTPOEHUS HOBOI NUHUK
perpeccui, ofHaKo SBRATCA NOAXOAALMMU AN UCTIONBL3OBaHNA 3TUX TOYEK B LIENSX MOBTOPHOIO NOATBEPXKAEHUS.

12.6 B cny4ae ecnu AaHHbIe HE OTBEYaAIOT KPUTEPUAM, YKazaHHbIM B 12.4, U3MEeHEHUs CriefyeT cuMTaTb 3Ha4YMTeNb-
HbIMU 1 foNXHa ObITb co3aaHa HOBas NUHNA perpeccuu. [Noka NpoBOASTCA HOBbIE UCMbITAHUS, 3a HUXHIo rpaHuly HDB
unu PDB ans maTepuanoB Unu M3MeHeHUs npouecca Npou3BOACTBa MOXHO cuMTaTh crnegyollee:

12.6.1 HuxHioto rpaHuLy A0BEpUTENBHOrO WHTepBana npu AoBEpUTENLHON BepoATHOCTU 95 % 3HayeHuid, nony-
YeHHbIX NYyTeM 3KCTpanonsaummn Todek paspyweHua no 12.3.1 go 657 000 000 yuknos (50 neT) unu Touek paspyLleHna no
12.3.2 50 438 000 4 (50 neT) B COOTBETCTBUM C NPOLEAYPOW, MPUBEAEHHON B NpunoxeHun A1.

12.6.2 HuxHIoK0 rpaHuLy A0BepUTENBHOrO UHTEpBana npu JoBepUTENbHON BepoATHOCTU 95 % ucxogHoW npamMon
perpeccun 3a 50 ner.

13 MMapocTaTuyeckoe pacyeTHoe HanpsilkeHne UM MAPOCTaTUYECKoe pacyeTHoe AaBneHne

13.1 Nony4ator HDS unu HDP nyteM ymMHoxeHna HDB unu PDB, kak onucaHo B npouecce A unu npouecce B, ¢
MOMOLLbI0 NoMnpaBovHoro KoahduuneHTa, BoiGpaHHOrO ANA NPUMEHEHUS K oMnpefeneHuto AByX rpynn ycriosuit. Mepeas
rpynna paccmatpuBaeT U3MEHEHUS YCNOBWIA UCNBITaHWI U NPOU3BOACTBA, 0COBEHHO CTaHAAPTHLIE U3MEHEHUA B MaTepu-
ane, Npou3BoOACTBe, XapaKTepucTukax, cnocobax TPaHCNOPTUPOBKM, a Takoke NPOLEcChl OLEeHKW B JaHHOM MeToge. Bto-
pasi rpynna paccMaTpuBaeT NpMMeHeHUe, 0COGEeHHO YCTaHOBKY, BHELLHWE YCIOBUSA, TEMNEpaTypy, BO3MOXHbIE ONACHOCTH,
XenaeMblil CpoK SKCrnyaTauun U BeibpaHHyo cTeneHb HaeXHOCTH.

MpumedvaHnune 17 — Llenblo gaHHOro MeToaa He ABNSAETCA NMpefocTaBneHne NONPaBoYHbIX KOSPULMEH-
ToB. MonpaBo4HbIi KO DULNEHT AoMKeH BbiTb BbIGpaH UHXEHEPOM-NIPOEKTUPOBLLYMKOM NOCNE NONHOW OLEHKW YCNOBUiA
06CnyXMBaHUA W UHXEHEPHLIMW CBOWCTBAMU KOHKPETHBIX MaTepuarnoB nnacTMaccoBbiX Tpy6. PekomeHAoBaHHbIe No-
npaBoyHble KoaduUMeHTEl He ByayT paspaboTaHbl Unu BeinyLeHbl ASTM.
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14 HomMHanbHoe gaBneHue

14.1 [inA gaHHbIX, OCHOBAaHHBLIX Ha KOMbLEBOM HanNpsPKEHNN, BLIYUCNAIOT HOMUHaNbHoe fasneHue ns HDS no dop-
myre 1SO, npuBefeHHol B 3.1.8 AnsA KaxAoro Auamerpa W TOMNLWMHLI CTEHKN TPyObl, U3rOTOBNEHHON U3 onpefeneHHbIX
UCMbITAaHHLIX MarepuaroB U KOHCTPYKLWIA.

14.2 [InA AaHHbIX, OCHOBAHHLIX HA BHYTPEHHEM [laBlNEeHUM, BLIYUCNAKT HOMUHANBLHOE laBfeHne HeNocpea cTBEHHO
n3 HDP ans usgenuii, caenaHHbiX U3 onpefeneHHblX UCTIbITaHHBIX MaTepuasnoB U KOHCTPYKLWIA.

n puHMevyaHnNe — PeAaKme paspena naMeHeHa AnAa npuBefeHusa B COOTBETCTBUE C Tpe6OBaHMF|MVI
FOCT 1.5—2001 (nyHkT 7.9.8).

nB.5

15.1 MNpepocTaBnsAlT OTYET O cneayloweil MHopMaLu:

15.1.1 MNMonHoe obo3HadeHne obpasua, BKIoHas TUMN, UCTOUHUK, KOAOBbIA HOMEpP U3roTOBUTENS, HOMEp NapTum, a
TaloKe BaXKHYI0 XpPOHMKY, €Cnn TakoBas UMeeTCs.

15.1.2 XapakrepucTuka obpasua, BKIo4ast HOMUHANLHLIA pasMep, CPEAHIO U MUHUMAnbHYIO TONLWMHY apMUpO-
BaHHOW CTEHKW, CpefHUil BHELWHWIA AMaMETP, a Takke TENSOU3oNUPYIOLWUIA MaTepmrar 1 ero TONWMWHY, ecnu usgenue 6uino
Tennou3oNMpoBaHo.

15.1.3 XapakrepucTukun putuHra, Brnodas Tun UTUHIA, a Taloke BCe NYHKTHI, NepevncnerHsle B 15.1.2.

15.1.4 NpumeHsembli Npouecc (MeToa A unu metog B) a Taike MapkupoBKa JaHHOTO MeToAa UCMBITaHUIA corracHo
ASTM.

15.1.5 Tun KOHLEBOIO YNNOTHEHUA, 3aKpenneHHoe unn ceobogHoe.

15.1.6 TeMnepaTtypa nogaepXusaHusa BoO BpeMs UCTIBITaHUNA.

15.1.7 McnblTaHWsa BHELWHWUX U BHYTPEHHUX YCIIOBUI TPYObl.

15.1.8 Tabnuua HanpskeHW 1 AaBneHuin B pyHTax/kB.AoiM unu kMa, a Takke KOAUYECTBO LUKIOB NpopkiBa (Me-
Tod A) 1 BpeMeHun [0 npopbiBa (MeTog B) Beex ucnbiTyeMbix 06pa3uos; npupoga NpopbiBa U Usfenue, rae oH cryduncs,
UTUHT unu TpyBa. ObpasLbl, KoTopble BbiNKU NPUHATL! 32 M3[ENUA ¢ NPOPLIBOM NOCNEe HaXOXAEHUA MOA HanpshkeHUeM
Wnu gaeneHneM B TedeHune 6onee Yem 15000000 yuknos unu xe 6onee yem 10000 4, AosmKkHB! BbITL BhigENeHbI.

15.1.9 OnpegenerHoe LTHS unu LTHP.

15.1.10 3Ha4eHwue r.

15.1.11 HDB wvnvn HDP.

15.1.12 NcTouHuk HDB unu PDB (7.1 unu 7.2 ans npouecca A unu 10.1 unu 10.2 ana npouecca B) n Bce paccyu-
TaHHble 3Ha4YeHMs B COOTBETCTBMM € Tabnunuei 1 unu Tabnuueid 2.

15.1.13 Kakne-nn6o HexapaKTepHble OTKITOHEHUS, 3aMeYeHHbIe NPX NPOBEAEHNU UCTIBITaHWA.

15.1.14 JaTbl NnpoBefeHNA UCMBITaHUIA.

15.1.15 Ha3saHusa nabopaTopuii U hamunnsa oTBETCTBEHHOIO 3a NpoBeAeHNe UCTbITaHWIA.

M pnmMmedvyaHWNe — Pe,D,aKLWIH pasgena nsMeHeHa anAa npueejeHnA B COOTBETCTBUE C TpeGOBaHMHMM
FOCT 1.5—2001 (nyH«T 7.9.10).
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MpunoxeHue OB
(cnpaBouHoe)

OpUrMHanbHbIA TEKCT HEBKITHOYEHHbIX CTPYKTYPHbIX 35IEMEHTOB

0B.1
5 3HaYMMOCTb U NpUMEHEeHUe

5.1 [aHHbliA MeTOA MCMONb3YIOT AMA ONpefeneHuss KomnbLEeBOro HanpsiKeHWs UM BHYTPEHHEro LaBneHusi B 3a-
BWCMMOCTU OT BPeMEHM 40 NpopbiBa, B BbIGPaHHBIX BHYTPEHHUX U BHELLHUX YCMOBUSX, KOTOPLIE UMUTUPYIOT pearnbHble
YCrOBUSA UCMONB30BAHUS U3LENWIA, UCXOAS U3 Yero MOryT ObiTb MONMyYeHbl pacueTHble XapaKkTepUCTUKN KOHKPETHBIX KOM-
NoHeHToB W MaTepuanos Tpy6. [laHHbIn MeTod onpedenseT aHadeHns HDB ansa Tpy6 npsMoi LunuHapudeckon opmbl,
A€ MOXHO Nerko paccyuTaTb KonbLeBoe HanpsxeHue, 1 PDB ana duTUHIOB M coefWHeHUN, rae pacyeT HanpsxeHus
Gonee croxeH.

5.1.1 AnbTepHaTWBHbIA METOA pacyeTa, OCHOBaHHLIA Ha 3aBUCHMOCTM Ha4anbHOro HanpsKeHWs OT BPpeMEeHU o
npopeiBa, NpeanaraeT cnocod, OTNUYHLIA OT JaHHOro, C MOMOLLbIO KOTOPOro paccynTeIBaeTcA HanpsikeHWe HDB. Anstep-
HaTUBHOE pacHeTHOE HanpshKeHUe Yallie BCero UCnonb3ayoT AN TpyO NoA3eMHbIX KOHCTPYKLUWUIA ¢ BHYTPEHHUM AaBneHneM
B npeaenax ot 0 go 250 dyHTOB/KB.AtOWM (1,72 MIMa).

5.2 ins xapakTepuctuku Tpy6 U3 CTEKNOBOMOKHA HEOOXOAUMO YCTaHOBUTL COOTHOLLUEHUE HANPSXKEHUA U LUKNOoB
UM BpEMeHU 40 npopeiBa, MO0 faBNeHUs U LMKIOB UM BpeMeHW A0 NpopkiBa Ha Tpu U Bonee norapudpmuyeckmx no-
pafka (LMKNOB UK YacoB) NPU KOHTPONUPYEMBIX BHELLHUX ycnoBusaX. Mcxoga ua npupodsbl UCNbITaHWA U o6pasuos, HYU
OfHa NUHWUS He MOXET afieKBaTHO NpPefCcTaBnTb AaHHble. HeobxoaMMO yCTaHOBUTE 40BEPUTENBHLIN MHTepBan.

5.3 HoMuHanbHble gaBneHus ans Tpyb pasHoro pasMepa fnpu Kexxoi TemnepaTtype MoryT 6biTb paccuuTaHbl U3
HDS, onpefeneHHoro nyTeM NpoBeAeHUA UCMLITAHWUIA OfHOrO pasmepa Tpy6, Npu ycnoBuu, 4To MaTepuan o6pasuyos u
XapaKkTepucTUKM npoLecca He MEHSOTCS.

5.4 HoMuHanbHbIe faBneHUs Npu KaxAoih TemnepaType Ana obpasLoB, He ABNSIOWUXCA NPAMBIMU LMNUHAPUYE-
CKUMM Tpy6amm, MoryT BbiTb paccyuTarbl M3 HDP, onpeaeneHHoro nyteM npoBefeHNs UCNbITaHUiA 04HOro pasmepa Tpyo6,
npW yCnoBuu, 4To:

- Ans Bcex 06pasLioB UCMONb3YIOTCSA Te e MaTepuarnsi U Mpouecchl NPOU3BOACTBA aHaNorM4HbI,

- ANA CTLIKOB, Matepuan CTLIKOB W MpoLiecchl UX MPOM3BOACTBA aHaNOrn4Hel MaTepuanam U npoweccam Ans camux
Tpy6;

- KpUTUYECKUe pasMepsl U3genus 3aBUCAT OT ero AnaMeTpa n HOMUHaANBLHOTO AaBneHns.

MpumedaHue 8—TlepecyeT ANA PUTUHIOB U CTHIKOB AOMKEH AONONMHUTENBHO NPOBEPATLCA KPATKOCPOYHBIM
aHanusom B COOTBETCTBUM C METOAOM MchbiTaHniA ASTM D1599.

5.5 PesynbTaThl, NOMy4YeHHbIE NpU 04HOM Habope BHELUHUX YCNOBUN, He AOMKHBI MCNONb30BaTLCS ANA APYrUX Yc-
NOBUIA, 3@ UCKMIOMEHUEM TOro, YTO AaHHble ANS Gonee BbICOKOW TemMnepaTypbl MOryT ObiTb UCNONL30BaHL! ANA pacdeTa
JaHHbIX NPU NpUMeHeHun Gonee HU3KMX TeMnepaTyp. PacdeTHble faHHblE A0MKHbI ObITb ONpeaeneHLbl AN KaXA0ro nsge-
nus. CTpykTypa 1 06paboTka MOryT CyLLeCTBEHHO NOBANSATL Ha AONTOCPOYHYIO paboTy Usgenuin n JoMKHbI ObiTb NPUHATLI
BO BHMMaHWe Mnpw pac4yeTe.

5.6 JaHHbI METOA MOXET ObiTb NPUMEHUM ANA onpefeneHHON TpyObl UNU PUTUHIa TONBKO B TOM Cny4ae, ecnu
obpasubl Hagnexalwmm obpasom oTpaxatoT MaTepuan 1 npouecc NPOU3BOACTBA.

5.6.1 M'aMeHeHWs B MaTepuanax unu B npoLeccax NpoM3BoAcTBa MOryT NpUBECTU K HEOOXOAUMOCTU NepepacyeTa,
Kak onucaHo B pasgene 12.

0B.2
16 TOYHOCTb U NOrPeLIHOCTb

16.1 TOYHOCTb 1 MOrpeLLHOCTL AaHHOro MeToAa Ans noryveHna HDB unu PDB onpeaeneHbl B MeToAax UCTILITaHWIA
ASTM D1598, ASTM D2143 n ASTM F948. [laHHblit MeToz BKrtoyaeT B cebsl cTaTUCTUYECKMiA pacHeT ANs OLUEeHKU NpUroa-
HOCTU AaHHbIX B pasgenax 6 n 9.
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MpunoxeHune A
(cnpaBouHoe)

ConocTaBrneHne CTPYKTYPbl HACTOSILEro CTaHAapTa Co CTPYKTYPOI MPUMEHEHHOr0O B HEM CTaHAapTa
ASTM

Tabnuuya A1

CTpyKTypa HacTosLero cTaHgapTa

CTpykTypa ctaHgapta ASTM D2992-18

1 ObnacTb NpUMeHeHus (1)

1 O6nacTb NPUMEHEHUA

2 HopMaTuBHbIe cChInNku (2)

2 HopMaTuBHbIE CChISIKKU

3 TepMuUHbI U onpegeneHus (3)

3 OnpeaeneHnsa TepMUHOB

4 CywHocTb MeToga (4)

4 CywHocTb MeToga

5 ObopyposaHue (4)

5 3HauumocTb 1 npumeHerne’)

6 MNoaroToBKa K UCMNBITaHWAM (4)

MeTog A

6 [onrocpoyHoe UMKIMYeckoe rMapocTaTudeckoe Ha-
NpsXeHWe WUNu AoSIrOCPOYHOe LMKIMYecKoe rmapocTa-
TU4eckoe AaBreHne

7 MNpoeedeHune ucnbitaHuii (6—14)

7 Linknnyeckoe rugpocTaTuieckoe pacieTHoe 3HaueHue

8 ObpaboTka peaynsraTtoB (6—14)

8 Linknnyeckoe pac4eTHOe 3HadYeHNe faBneHusi

9 MNpoTtokon ucnbiTaHui (15)

Meton B
9 [lonrocpo4Hoe NOCTOAHHOE rMApPOCTaTUYeCcKoe Hanps-
XKeHne

MpunoxeHue A (cnpaBodvHoe) BeluucneHune fonrocpodHoro
rMAPOCTATUHECKOro YCUIUA UM BONTOCPOYHOrO rMapocTaT-
YeCKOro faBfeHuns No MeTody HavMeHbLMX KBagpaTos (Mpu-
noxexue A)

10 lNocTosiHHOE rMApOCTaTUYECcKOe pacdeTHOE 3Hade-
Hue

MpunoxeHue B (cnpasodHoe) MNpumep pacyeTa Konbuesoro
HanpsxeHWs (npunoxexue X)

11 MocTosiHHOE pacyeTHOe 3HaYeHne AaBrneHUs

MpunoxeHune JA (obasaTensHoe) OnpeaenerHne MUHUManb-
HOW TOSLLUMHBI CTEHKU U HapYXHOro AuameTpa (faHHoe npu-
TNOXEHWE 3aMeHSET CChINKY Ha cTangapT ASTM D3567)

12 MNpoBepka 3HaveHuii HDB nnu PDB

Mpunoxenune OB (cnpaBodHoe) OpUrnHanbHbIn TEKCT MoaU-
PMLMPOBaHHBIX CTPYKTYPHLIX 31eMEeHTOB

13 MmapocTaTuyeckoe pacdeTHOE HanpshkeHUe WU rm-
ApocTaTuyeckoe pacyeTHoe AaBneHue

Mpunoxenne [IB (cnpaBo4Hoe) OpUrHanbHbIA TEKCT He-
BKIMIOYEHHBIX CTPYKTYPHbIX 3f1€MEeHTOB

14 HomuHanksHoe faBneHue

Mpunoxenune A (cnpaBovHoe) ConocTaBneHue CTPYKTypbl
HacTosILLero cTaHfapTa co CTPYKTYpOil NPUMEHEHHOrO B HEM
cTaHpapta ASTM

15 Otvyer

Mpunoxenue 1 (cnpaBoyHoe) CBEASGHUA O COOTBETCTBUM
CCbINOYHBLIX MEXroCylapCTBEHHLIX CTaHAapToOB CTaHAapTaM
ASTM, ncnonb3oBaHHbIM B Ka4eCTBE CCbINMOYHBLIX B NpUMe-
HeHHOM cTaHgapTe ASTM

16 TOYHOCTb W NOrPeLHOCTL?)

17 KntoueBble crioBa)

Mpunoxexne A

Mpunoxenuna X

U ee coCTaBnALWUX AaHHOro MeTopga UCNbITaHWA.

HOMepa aHanorMyHelx UM pasgenos craHgapta ASTM.

1) NanHblit pasnen UcKTiodeH, T.K. HOCUT MOSICHSIOWNIA XapakTep.
2) faHHbIi pazaen UCKAHEH, T.K. B HEM OTCYTCTBYHOT TpeBOBaHMSA K TOHHOCTH, He yKasaHbl HOPMBI M0 NOrpeLIHOCTH

3) OauHblit pasfen npusegeH B cooTBeTcTBME ¢ TpeboBaHuamu FOCT 1.5—2001 (nogpasaen 3.14).
MpumeuvaHue — lMocne 3aronoBkoB pasfenos (NOAPAa3AenoB) HACTOSLLEro cTaHAapTa B ckobkax npuBeaeHbl
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MpunoxeHue O
(cnpaBoyHoe€)

CBeQeHMA O COOTBETCTBUM CChINTOYHbIX MEXrocyaapCcTBeHHbIX cTaHAapToB cTaHaapTtam ASTM,
MUCNOMb30BaHHbLIM B Ka4€CTBe CCbISIOMHbIX B NPUMEeHEeHHOM cTtaHaapTte ASTM

Tabnuya O01

O6o3HaveHne cCbifoUHOro CTteneHb
O6o3HayeHe N HAaUMeHOBaHNe CCbINoYHOro ctaHaapta ASTM
MEXroCyAapCTBEHHOIO CTaHAapTa COOTBETCTBUS
FOCT 34646—2020 NEQ ASTM D2143-15 «MeTtog vcnbITaHWi Ha NPOYMHOCTb apMu-

poBaHHEIX TEPMOYyCaa04HbIX MTacTMacCoBbIX pr6 nog uu-
KInn4yeCcKnm gaBrieHnemM»

FOCT 34648—2020 MOD ASTM D1599—99(2011) «CTaHAapTHEIR MeTO UCMbITaHUSA
Ha COMpOoTUBIEHUs nMnacTMaccoBbiX Tpyd, Tpybonposogos

W PUTUHIOB KpaTKOBPEMEHHOMY BO3LEiCTBUIO MpaBnu-
YeCKOro [JaBneHns»

M pnmMmeHYyaHune — B HaCTOﬂLlJ'EVI Ta6r|V|u,e ncnonb3oBaHbl criefqyrowine yCcroBHbIe 0603Ha4YeHNsA CTeNeHn cooT-
BETCTBUA CTaH4apPTOB:

- MOD — MogudunynpoBaHHbIil cTaH4apT,
- NEQ — HeakBMBaneHTHbI cTaHAapT.
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