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60oToK «MHHOBaLuK ByayLero» COBMECTHO ¢ OTKPbITbIM akUuMOHepHbIM obwecTsoM «HMO CTeknonnacTuk»
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MepYEeCKOii opraHn3auum «LleHTp HOpMUpOBaHUs, CTaHaapTU3auun U knaccudukaumm KOMNO3UTOB» Ha OCHO-
Be COBCTBEHHOrO NepeBoAa aHrMoA3bIMHON BEPCUM CTAaHAAPTA, YKa3aHHOTO B NYHKTE 4

2 BHECEH TexHu4eckum komutetomMm no ctaHaaptusaumm TK 497 «KoMno3nTbl, KOHCTPYKUMK U n3ge-
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3 YTBEPX/JEH W BBEOEH B IENCTBUE Mpukasom deaepansHOro areHTcTsa no TEXHUYECKOMY pe-
rynupoBaHUIO U METponorun ot 14 ceHtadpa 2016 r. Ne 1124-ct

4 Hacroswuit cTaHgapT ABNSETCA MOAUMULMPOBAHHBIM MO OTHOLUEHMIO K cTanaapty ACTM [2992—12
«CTaHaapTHLIA METOA MONYYEHUst PACHETHOIO 3HAYEHMSA TMAPOCTaTUKN UIn AaBneHusa ansa Tpy6 n ouTuHros
M3 peakTonnacToB, apMUPOBaHHbLIX CTEKMOBONOKHOM» (ASTM D2992—12 «Standard practice for obtaining
hydrostatic or pressure design basis for «fiberglass» (glass-fiber-reinforced thermosetting-resin) pipe and
fittings», MOD) nyTem M3MeHeHUs ero CTPYKTypbl Ans NpUBEAEHUA B COOTBETCTBUE C NMpaBuUamu, yCTaHOB-
nexHHbiMn B FOCT P 1.5 (nogpasaen 3.1), nyTeEM U3MEHEHUA COAEMKAHUSA OTAENMbHbLIX CTPYKTYPHbIX 3NEMEH-
TOB, KOTOpPbI€ BblA€MNeHbl BEPTUKANbLHOW NIMHMEN, PaCNONOXEHHOW Ha MONSX HAaNpOTUMB COOTBETCTBYHOLLEIO
TEKCTa, a TaKkkKe HEBKIIOYEHUA OTAENbHbIX CTPYKTYPHBIX 9NIEMEHTOB U CChINOK.

MonoxeHusi, pasaensl U NYHKTbI NpuMeHeHHoro ctaHaapta ACTM, He BKIOYEHHbIE B OCHOBHYIO YacCTb
HaCTOSLLEro CTaHaapTa, NPMBEAEHbI B AOMONHUTENLHOM Npunoxernun JA.

ConocraeneHne CTPYKTYypbl HACTOSLLEro craHgapTa co CTPYKTYpOW ykazaHHoro craHgapta ACTM npu-
BEAEHO B AOMNOMHUTENBHOM npunoxeHun Ob.

OpurnHanbHbI TEKCT MOAUMPULUPOBAHHBLIX CTPYKTYPHbLIX 3M1EMEHTOB NPUBEAEH B AONOSIHUTEINIbHOM
npunoxexun OB

5 BBEJEH BIMEPBbBIE

lpasuna npumeHeHus Hacmosweao cmaHO0apma ycmaHoerieHbl 8 cmambe 26 dedepanbHO20 3aKOHa
«O cmaHdapmu3sayuu e Poccutickoli ®edepayuu». NHgpopmayus 06 USMEHeHUsIX K Hacmosuiemy cmanoap-
my nybnukyemcs e exe200HOM (no cocmosiHulo Ha 1 siHeaps mekyuie2o 2o0a) uHhOpMaUUOHHOM yKa3a-
mene «HayuoHanbHbie cmaHlapmbl», a ouyuanbHbIl MmeKem uUsMeHeHull U nonpasok — 6 eXemMeCs4HOM
UHhOPMaUUOHHOM yKasamerne «HauyuoHanbHble cmaHO0apmbl». B criyyae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosawezo cmaHdapma coomeemcmeyioujee yesedomneHue bydem onybnuxkosaHo e bnuxaliuiem
8blIfyCKe exXemMeca4YHo20 UHEhOPMaUUOHHO20 yKa3amersa «HayuoranbHble cmaH0apmbly. Coomeemcemaeyio-
was uHghopmayus, yeedoMreHuUe u meKcmbl PasmMewalomces makke 6 uHgopMayuoHHOU cucmeme obuwiez0
0n1b306aHua — Ha ochuyuianbHoMm calime ¢hedeparnbHO20 opaaHa UCTonHuUmenbHol enacmu e cghepe cmah-
Oapmusayuu e cemu ViHmepHem (www.gost.ru)
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HAUMOHANBbHBIA CTAHOAPT POCCUUCKON PEQREPALUUMU

TPYBbI U AETANN TPYBONPOBOA OB U3 PEAKTOIJIACTOB,
APMUPOBAHHbIX CTEKNNOBOJIOKHOM

MeToAbl Nofly4eHUA rmapoCcTaTUYeCKOro NPOEeKTHOro 6asuca
U PACYETHOro 3HaYeHuA aaBreHusn

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

Dara BBeaenusa — 2017—02—01

1 Obnactb NnpuMmeHeHun

HacrosAwumit ctaHaapT pacnpocTpaHsaeTcs Ha TpyObl u aetanu TpyGonpoBOAOB U3 peakTonnacros, ap-
MUPOBaHHbIX CTEKIOBOMOKHOM (aanee — Tpybbl U agetanu TpybonpoBoaoB), U YCTaHAaBNMBAET METOAbI NOIy-
YeHUs rMapoCTaTMYeCcKoro NPOEKTHOro 6asuca unu pacvyeTHOro 3Ha4YeHUs AaBrneHUs NPU BO3AENCTBUU BHY-
TPEHHEro LMKNUYECKOro AaBrneHusa (Metoa A) Unv npu BO3AENCTBUM BHYTPEHHEr0 NMOCTOSIHHOIO AAaBMEHUSA
(meTog B).

MeToabl NonmyvyeHus rmapocTaTUEcKoro NPOeKTHOro 6asuca pacnpoCTPaHAIOTCA HA TpyObl U getanu
TpybONpoBOAOB, ANA KOTOPbIX COOTHOLLUEHME MEXAY BHELUHUM AUAMETPOM W TONLLMHOW CTEHKU COCTaBnsaeT
He MeHee 10:1.

Hacroawuin ctanpapt Takke pacnpocTpaHseTcsl Ha TpyObl U aetanu Tpy6onpoBoAOB M3 nonumepLe-
MEHTAa, apMUPOBAHHOIO CTEKNOBOSIOKHOM.

2 HopMmaTuBHbI€ CCbISIKM

B HacrosiLiem cTaHaapTe UCNONb30BaHbl HOPMATUMBHBIE CCbIMKU HA CNEAYIOLLUE CTaHAapTbli:

FOCT P 57034—2016 Tpy6bl 1 aetanu TpybonpoBOAOB U3 PEAKTONNACTOB, apMUPOBAHHbIX BOSTOKHOM.
MeTozabl onpeaeneHusi conpotTusneHusi Tpyo u (pUTUHIOB KPATKOBPEMEHHOMY BO3AEMCTBUIO TMAPABINYECKOTO
aasnexuns (ASTM D1599—99(2011) «CmarO0apmHbili Memo0 ucrbimaHusi Ha CONPoMUSIIeHUSs nacmmMacco-
8bix mpy6, mpy60ornpoeodoes u humuHe08 KpamkospeMeHHOMy 8030elicmeulo 2udpaenudecKko2o 0asneHus»,
MOD)

FOCT P 57035—2016 TpyObl U3 peakTonnacros, apMUpPOBaHHbIX CTEKITOBONIOKHOM. MeToabl onpeae-
FleHNUs CTOMKOCTU K BO31€MCTBUIO LIMKIMYECKOro BHYTPEeHHero aaeneHus (ISO 15306:2003 «Glass-reinforced
thermosetting plastics (GRP) pipes — Determination of the resistance to cyclic internal pressure», MOD)

T'OCT P 54559—2011 Tpy6bi u 0emanu mpybornpogodos u3 peakmorniacmos, apMupO8aHHbIX 80JI0K-
HOM. TepmuHbl u onpederneHus

IOCT P NCO 3126—2007 Tpy6omnpoeodbi u3 nnacmmacc. lnacmmaccoebie anemMeHmbl mpy6onpoeo-
0a. OnpederneHue pasmepos

MpumeyaHue — [lpn NONL3OBAHUM HACTOSILYUM CTAHAAPTOM LienecoobpasHo NPOBEpUTE AeiCTBUE CCbINOY-
HBIX CTaHAapPTOB B MH(OPMALMOHHOW cUCTeMe OGLLErO MOMb30BaHNA — Ha OpULManbHOM caitTe defeparnbHoOro areHT-
CTBa M0 TEXHUMECKOMY PETYIMPOBaHUIO U METPOIIONMU B CETU MIHTEPHET UK NO EXEroAHOMY UH(OPMALIMOHHOMY yKasa-
Tento «HalmoHarbHble cTaHAapThl», KOTOpLIA OMy6rMKOBaH No COCTOSHUIO Ha 1 AHBapSA TeKyLlero roga, U no BbiNyckam

U3pnaHue ocbuumansbHoe
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eXeMecsa4YHOro UHpopMaLIMOHHOTO yKasaTensa «HauuoHanbHble cTaHaapThi» 3a TeKyLWWid rog. Ecnu 3aMeHeH cebinoYHbIN
CTaHAapT, Ha KOTOpLIiA fjaHa HefaTUpoBaHHas CCbifika, TO PEKOMEHAYETCA UCNONb30BaThL AEWUCTBYIOLLYIO BEPCUID 3TOTO
cTaHfjapTa ¢ y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHEHUI. ECNN 3aMeHeH CChINOYHbIA CTaHAapT, Ha KOTOpPbIN
[laHa JaTupoBaHHas ccbifika, TO PeKOMEHAYETCS MCNOSb30BaTb BEPCUIO 3TOrO CTaHAAapTa C yKkasaHHbIM BbILLE rofoM yT-
BepxAeHus (NpuHATKA). Ecnun nocne yTeepXAEHUS HacTOALero cTaHgapTa B CCbINOYHLIA CTaHAapT, Ha KOTOPLIA AaHa
[laTMpoBaHHas ccblfika, BHECEHO USMEHeHWe, 3aTparmsaiollee NonoxeHue, Ha KOTopoe laHa cebifika, TO 3TO MONOoXeHNe
peKkoMeHAYeTCcs NpUMeHsTL 6e3 yueTa JaHHOro U3MeHeHUs. Ecnn cebinoYHblil CTaHaapT oTMeHeH 6e3 3aMeHbl, To Nono-
KeHue, B KOTOPOM [laHa CCbifiKa Ha Hero, pekoOMeHAYeTCA NPUMEHATL B YacTH, He 3aTparuBaloLLein 3Ty CCbINKY.

3 TepMmuHbI U onpeneneHus

B Hacrosiem craHaapTe npuMmeHeHbl TepMmulbl o FTOCT P 54559, a Takke cneayowme TEPMUHbI C CO-
OTBETCTBYIOLLMMU ONpeaeneHUsiMu:

3.1 rmagpocTaTuyeckuit npoekTHbIN 6a3uc (hydrostatic design basis): KonbueBoe HanpsixeHue, onpe-
Aensemoe AnA Tpyb u aetanei TpybonpoBOAOB NO HACTOALLEMY CTAHAAPTY, YMHOXEHHOE Ha NONPAaBOYHbIN
KO3 pnLMEHT.

3.2 pacyeTHOe 3HayeHue aaBneHuna (pressure design basis): BHyTpeHHee agaBneHue, pacCyMTaHHoe
Ansa Tpyd u geranen TpybonposogoB NO HACTOSILLEMY CTaHAApTY.

3.3 umknuyeckoe paenenue (cyclic pressure): [laBneHne, U3MEHAIOWEECA OTHOCUTENLHO CPEQHEro
AaBrneHust B 00MbLUYI0 U MEHbLUYIO CTOPOHY C 3aJaHHOW YaCcTOTON U aMNNUTYAO0MN.

3.4 xonbueBoe HanpsxeHue (hoop stress): Pactarusaiowiee HanpshkeHue B cTeHke TpyObl u aetanei
TpyOONpoBOAOB B KOSbLIEBOM HanpassfeHUU, BO3HUKAIOLLEE NPWU BO3AEHCTBUU BHYTPEHHETO AABNEHUSA.

3.5 nonpaBouHbIn kK03(pPuumeHT (service design factor): Yucno ot HynA 40 eAUHNULIbI BKMIOYUTENBLHO,
y4YUTbIBaIOLLEE NOrPELUHOCTL BCEX 3HAYEHUI U cTeneHei ansa 6esonacHoi yctaHoBkuU Tpy6 u aetanei Tpy6o-
nNpoBOAOB.

3.6 ponrocpoyHoe rugpoctatuveckoe ycunue (long-term hydrostatic strength): PacuyetHoe konbue-
BOE HanNpsPKeHWE, XxapakTepusyloLlee KoNMYecTBO LMKITOB UMW BpeMs A0 paspywieHuns TpyOul n aetanei Tpy-
6onpoBOAOB.

3.7 ponrocpoy4Hoe rugpocrtatuyeckoe aapnenme (long-term hydrostatic pressure). PacueTHoe BHY-
TpeHHee AaBneHue, npu KOTopoM Tpybbl u getanu TpybonpoBoAOB pa3pyLLAIOTCS Nocne 3aaHHOro Konuye-
CTBA LUKMOB UMW ONpeaeneHHoro Konu4yecTea 4acos.

4 CokpauieHus

B HacTosiwiem ctaHaapTe NpMMEHEHbI CrieayroLmne CoKpaLleHus:
HDB — ruapocTtatnyeckuii NpoeKkTHbIN 6asunc;

PDB — pacuyeTHOe 3Ha4yeHue gaBreHus;

LTHS — ponrocpoyHoe ruapocratuiyeckoe ycunume;

LTHP — gonrocpo4Hoe rugpocratn4yeckoe gasneHue.

5 CywHOCTb MeToAa

5.1 CywHocTb MeToaa A 3akmno4aeTca B TOM, YTO 3aJaHHOE KOnM4ecTBO 06pasuUoB AENAT Ha rpynnbl,
U Kaxkayro rpynny obpasuoB UCMbITbIBAIOT BO3AEWCTBUEM BHYTPEHHErO LMKIMUYECKOrO AABMEHUS. 3HaYeHue
BHYTPEHHErO LIMKINMYECKOro AaBNEHUs BbIOMPAIOT B 3aBMCUMOCTU OT KONUYECTBA LUKIOB, Yepes3 KoTopoe 06-
pa3subl OAHOW rPynMbl AOSMKHbI PA3PYLUUTHLCS.

Mo pesynsrartam UCMbITAHUIA CTPOAT SKCTPANONUPOBaHHLIA rpaduk 3aBMCUMOCTHU KOSbLIEBOTO HarMpsxe-
HWUA UMW BHYTPEHHETO AABMNEHUS OT KONMYECTBA LIMKIOB A0 paspyLUeHnUs, No KOTOPOMY ONPeAensoT Luknmye-
ckoe LTHS unu yuknuyeckoe LTHP.

McnbiTaHne BHYTPEHHUM LIMKNIMYECKUM AaBNEHWEM MPOBOASAT N0 HOPMATUBHOMY AOKYMEHTY WUITN TEXHU-
YECKON AOKYMeHTauumn Ha TpyObl u getanu TpybonpoBoaoB, C MUBMEHEHUAMMU U AOMNOMHEHUAMU, NPUBELEHHbI-
MW B HACTOSAILLEM CTaHAapTe.

5.2 CywHocTb meToaa b 3aknovaeTtcs B TOM, UTO 3a4aHHOE KONMMYECTBO 06pasLoB AENAT Ha rpynnbl,
M Kaxkaylo rpynny obpasuoB UCMbITLIBAIOT BO3AENCTBUEM BHYTPEHHEro MOCTOSIHHOIO AaBneHus. 3HaveHue
BHYTPEHHEro NOCTOSIHHOTO AaBreHus BbIonpatoT B 3aBUCMMOCTM OT BPEMEHU, YEPE3 KOTOpoe 06pasLibl 0O4HON
rpynnbl AOMKHbI Pa3pyLUMTLCA.
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Mo pe3synbratam MCMNbITAHUI CTPOAT SKCTPANONMPOBAHHbLIN rpachuK 3aBUCUMOCTM KONbLEBOrO Hanpsihke-
HUA UNKU BHYTPEHHEro AaBMEHUs OT BPEMEHMN A0 paspyLUEHUs, N0 KOTOPOMY onpeaensioT cratndeckoe LTHS
unun cratudeckoe LTHP.

McnbiTaHne BHYTPEHHUM NOCTOSAHHLIM AaBNEHUEM NPOBOAAT M0 HOPMATUBHOMY AOKYMEHTY UIU TEXHU-
YECKON AOKyMeHTauumn Ha Tpybbl u getanu TpyoonpoBOAOB, C MU3MEHEHUSMU U AOMOINTHEHUSAMU, NPUBEAEHHbI-
MU B HaCTOsILLIEeM CTaHaapTe.

6 ObopynoBaHue

ObopynoeaHne — no FOCT P 57034 (pasaen 4) ANsi UCTIbITAHUSI BHYTPEHHUM NOCTOSAAHHLIM AABNEHNEM
n o6opynosarue no NOCT P 57035 (pasgen 5) ANA MCMbITAHUS BHYTPEHHUM LIMKITUYECKUM AABMEHUEM, €CNU
MHOE HEe YCTaHOBIIEHO B HOPMATUBHOM [JOKYMEHTE MIIN TEXHUYECKOW AOKYMEHTaLuumn Ha TpyObl n aetanu Tpy-
6onpoBoaoB.

7 NoaroroBKa K NpoBeAEHUIO UCTbITAHUNA

7.1 Ina nony4YeHusi 3Ha4YeHMs rMAPOCTaTUYECKOrO NPOEKTHOro Ba3uca unu pacyETHOro 3HaYEHUs AaB-
NeHns Ucnonb3yloT He MeHee 18 0OpasLOB, €CNM MHOE He YCTAHOBMEHO B HOPMAaTMBHOM AOKYMEHTE WU
TEXHWYECKOW JOKYMeHTaLuW Ha TpyObl U AeTanu Tpy6onpoBogoB.

7.2 TpeboBaHus k o6pasyam M ycrnoBUsiM KOHAULMOHUPOBAHMSA AOMKHbI COOTBETCTBOBaTb TpeboBa-
HWUSM, NPUBEAEHHbIM B METOAAX UCNbITAHWI BHYTPEHHUM LMKINYECKUM UITU MOCTOSIHHLIM aBMNEHNEM, yCTa-
HOBIEHHbIX B HOPMATUBHOM [JOKYMEHTE N TEXHUYECKOI AOKYMEHTaLun Ha TpyObl u AeTanu Tpybonpoeo-
[10B.

8 NpoBeaeHne ucnbiTaHUM

8.1 YcnoBusa npoBeaeHuin UCNbITaHUMIA (OKpYXKatoLas cpeaa, TeMmneparypa OKpy>xaioLlen cpefbl, UCbl-
TaTenbHasi cpeaa, Temrneparypa UCnblTaTenbHO Cpeabl) — B COOTBETCTBUM C TPEOOBAHMSIMM HOPMAaTUMBHOTO
AOKYMEHTA UNnu TEXHUYECKON JOKYMEHTaLuu Ha TpyObl u aeTanu Tpybonposoaos.

8.2 MyHMManbHy TONLWMHY CTEHOK 06pa3LoB 1 HapyxHbIi AnameTp onpeaensior no FOCT P UCO 3126.

8.3 Metog A

8.3.1 MpoBoasT UCNbITAHUS HE MeHee 18 0Bpa3sLUoB B COOTBETCTBUU C METOAOM UCNLITAHWUSA BHYTPEHHUM
UMKNMYECKUM AaBneHnemM 4actoton 25 uMKnoB/MUH. 3HaUeHWe BHYTPEHHEro LUKNUYECKOro AaBfeHns — B
COOTBETCTBUM C HOPMATUBHBIM AOKYMEHTOM UM TEXHMYECKOI JOKYMEHTauMen Ha TpyObl n getanu TpyGonpo-
BOJOB.

8.3.2 3HauyeHUst BHYTPEHHET0 LMKNUYECKOTO AaBMeHNs BbIOUpaIoT Takum 06pa3om, 4ytobbl paspyLueHne
3a4aHHOro KonmuyecTsa obpasLoB NPOUCXOAMNO Yepes YCTaHOBMEHHOE B COOTBETCTBUM C Tabnuuen 1 konu-
YeCTBO LIMKIIOB.

Konuuyectso 06pa3uoB, KOTOpble AOMKHbI OblTh paspyLUeHbl 3a OnNpeaeneHHoe KONMUYeCTBO LMKNOB,
yCTaHaBNMBalOT B HOPMATUBHOM JOKYMEHTE UJIM TEXHUYECKO AOKyMeHTauuun Ha Tpybul u aetanu Tpy6onpo-
BOAOB, U OHO AOMKHO ObITb HE MEHEE, YeM YCTaHOBMEHO B Tabnuue 1.

Ta6bnuya 1
Yucno unknos Ao paspyLueHus o6pasLios Yucno paspylleHHbIX 0GpasLoB, He MeHee

Ot 1000 po 10000 Bkntou. 3
Cs. 10000 « 100000 « 3
« 100000 « 1000000 « 3
« 1000000 « 10 000 000 « 3
« 15000 000 1

Beero 18
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8.4 Meton b

8.4.1 MNMpoBoAAT ucnbiTaHMA HE MeHee 18 06pas3LoB B COOTBETCTBUW C METOAOM UCTILITAHNA BHYTPEHHUM
NOCTOSIHHBLIM AABMEHUEM, YCTAHOBIMEHHLIM B HOPMATUBHOM JOKYMEHTE UIU TEXHUYECKOW AOKYMEHTALMKU Ha

TpyObl n getanu Tpy6onpoBoaoB.

8.4.2 3HauyeHus BHYTPEHHETO MOCTOSAHHOIO AABMEHUA BbiOUpaIOT TakuM 06pa3om, YTobbl paspyLueHue
3a[1aHHOTO konm4yecTea 06pasLIOB MPOMCXOAUNO Yepes3 YCTAaHOBNEHHOE B COOTBETCTBUM C Tabnuuein 2 spems.
KonuuectBo 06pasyoB, KOTOPbIE AOMKHBI ObiTb paspyLUeHbl 3@ ONpeAeneHHoe BpeMs, YCTaHaBMNBAIOT B HOP-
MaTMBHOM AOKYMEHTE MNWU TEXHUYECKON AOKYMEHTauuu Ha TpyObl n getanu TpybonpoBOAOB, U OHO JOSDKHO
ObITb HE MEHee, Yem YCTaHOBMEHO B Tabnuue 2.

Tabnuya 2

Bpemsa ao paspyweHnus obpasLos, 4

Yucno paspyLueHHbIX 06pasLoB, He MeHee

Or 10 po 1000 sBkOY. 4
Cs. 1000 « 6000 « 3
« 6000 3
« 10000 1
Beero 18

9 O6paboTka pe3ynsraroB

9.1 Mo y4YTeHHBIM pe3ynbTaTtam UCMbITAHUI B COOTBETCTBUM C METOAOM A Unu B BLIMMCNAIOT LuKknuye-
ckoe unu cratnyeckoe LTHS u umknuyeckoe unu cratmdeckoe LTHP no anroputmy, npuseaeHHOMY B Npuno-

eHun A. Mpumep pacyeTa KonbLEBOro HaNPsHKEHUS NPUBEAEH B NPUNOXeHun B.

9.2 HDB onpeaensioT B cOOTBETCTBUM € Tabnuuein 3, PDB onpeaensioT B COOTBETCTBUM C Tabnuuein 4.

Tabnuya 3
HDB, kMa MHTepBan paccunTaHHbIX 3HaYEHUIA LMKIUYeCKoro unm cratudeckoro LTHS, klMa
17 200 Ot 16 500 ao 20 700
21700 Ot 20 800 ao 26 300
27 600 OT 26 400 go 33 000
34 500 Ot 33 100 go 40 900
43 400 Ot 41 000 po 52 900
55200 Ot 53 000 go 65 900
68 900 Ot 66 000 no 82 900
86 200 Ot 83 000 ao 105 900
110 000 OT 106 000 go 130 900
138 000 OT1 131 000 go 169 900
172 000 Ot 170 000 go 209 900
217 000 Ot 210 000 go 259 900
276 000 Ot 260 000 go 320 000
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Tabnuya 4
PDB WHTepBan paccuMTalHbiX 3HAYEHWUI LMKNUYECKoro unm ctatudeckoro LTHP
6ap KMa kMa
6,3 630 Ot 605 po 760
8 800 Ot 765 po 990
10 1000 Ot 995 po 1180
12,5 1250 OT1 1190 fo 1510
16 1600 Ot 1520 no 1980
20 2000 Ot 1990 no 2380
25 2500 Ot 2390 no 3020
31,5 3150 Ot 3030 go 3830
40 4000 Ot 3840 no 4790
50 5000 Ot 4800 no 6040
63 6300 OT1 6050 no 7680
80 8000 Ot 7690 no 9580
100 10 000 Ot 9590 ao 11 800
125 12 500 Ot 11 900 o 15 300

10 MpoTokon ucnbiTaHUn

Pesynbrarbl MCNbITAHWA 3aHOCAT B MPOTOKON UCNBITAHUIA, KOTOPLIN JAOIDKEH COAEpXKaTb:
- CCbIMKY Ha HACTOSALLUIA CTaHZ4apT;
- onucaHue o6pasua, BKMo4as: marepuarn, HauMEHOBaHUE NPEeANPUSATUSI-M3roTOBUTENS, hopMy KOAO-
BOrO HOMepa W3roTOBUTENSA, TUM;
- BblOpaHHbI METOA MCMbITaHUS;
- pasMepsl 06pa3ua;
- TUN UCMOMb3yeMbIX TOPLIEBbIX 3arnyLuek (nepeaatoLwme Unu He nepeaaloLe 0CeBble HaNpsHKEHUs Ha
obpa3sen);
- Konu4yecTBO 06pPa3uoB;
- YCNoBWS U cpeaa KOHAMLMOHUPOBAHUA U UCTILITAHUN;
- KONM4YeCTBO UMKNOB (Ana metoaa A);
- Bpems Ao paspylueHus obpasua (ans meroga b);
- MECTO pa3spyLUeHus;
- 3Ha4yeHusa LTHS nnu LTHP;
3HauyeHue KoadhduuneHTa Koppensauuum;
3HaveHus HDB;
3Ha4eHun PDB;
CPOKM NPOBEAEHNA UCNbITAHUS.
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MpunoxeHue A
(cnpaBouHoe)

BbluncneHue AONMroCpoOYHOro rmapocraTuvyecKoro ycunusa
Unun QonroCpoYHoOro rugpocTaTuyeckoro aaBneHusa no MeToay HamMeHbWUX KBaaparos

A.1 O6me nonoxeHus
A.1.1 AHanua ocHoBaH Ha crefyoLlein 3aBUCUMOCTH:

y=a+b-x, (A.1)
rae y — 3aBUCUMas NepeMeHHas;
& — OTCeKaeMblil OTPE30K Ha ocu
b — HaKroH NpsMOoi;
X — HesaBuCUMasA NepemMeHHas.

A.2 Metoguka aHanusa gaHHbIX

A.2.1 Nenonb3ayoT aHanus NMHenHol pyHKLMOHaNBHOW 3aBUCMMOCTY AN aHanuaa h nap 3HaueHui (x, y) Ana nony-
YeHus criegytollei MHopmaLum:

- HaKIOH MUHUY,;

- oTceKaeMblil OTPE30K Ha ocH

- KOS DULMEHT KoppenaLum;

- NpOrHo3upyemoe cpefHee 3Ha4yeHne W HKHUE rpaHuLbl JOBEPUTENBHOrO U NPOrHO3MpPYeMOro UHTEPBANoB Ans
CpeaHero sHa4eHWs npu 4oBepuTeNbHON BeposaTHocTH 95 %.

A.3 NMpuceBanBaeMble 3HaYSHUSA
A.3.1 MycTb HesaBUCUMas NepeMeHHas x paBHa:
x=lgt, (A.2)
roe t — Bpems, u.
3aBucuMasi nepeMeHHas y paBHa:
y=lgV, (A.3)

rae V — 3HaveHune BHYTPEHHEro rufpocratudeckoro aasnenus, klla, unu saHayeHne HanpspkeHWs B KONbLIEBOM Hanpas-
neHuuy, Ma.

A.4 YpaBHeHus1 cpyHKLMOHaNbLHOW 3aBUCUMOCTH M MeTofa pacyeTa

A.4.1 Cymma KBagpaToOB M ee cocTaBnsaowme
A.4.1.1 3HaueHune X; BLIMUCTIAIOT No gopmyne:

x;=lgt, (A.4)
e t;— Bpemsa 10 paspyLieHus i-ro obpasua, M.
3HaueHue y; BbIMUCTIAIOT Mo (opmyre:
y;=lg Vv, (A.5)

rae V;— naBneHue npu paspylueHun i-ro obpasua, kMa.
A.4.1.2 CpeaHee apudMeTUHECKOE 3HAUYEHNE Y BBIYUCTISIIOT MO (hopMYrie:

- 1
V=—'2yi, (A.6)
rae y;— eAWHUYHOE 3HaYeHue, n
n — 4ncro HabnogeHnA.

CpepHee apuMeTUYECcKoe 3Ha4YeHUe X BLIMUCASIIOT Mo gopmyne:

X=%-2x,—, (A7)
A€ X; — €AVHNYHOE 3HaYeHue;
n — yncno HabniofeHui.
A.4.1.3 CpegHee apudmeTnyeckoe oT CyMMbl NPOU3Be EHUS Sxy BLIYUCTIAOT MO hopmMyne:

1 - -
Sxy=;~2(xi—><)-(y,-—y), (A.8)
rAe N — KOMNUYeCTBO nap 3HaveHui (V,t).

MpuMmevyaHue — i=1,..,n
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A 4.1.4 Ecnu BbINONHAETCA ycnosue Sxy > 0, AaHHblEe CYUTAIOTCA HEMpUrogHbLIMU AN OLEHKW Matepuana, B Npo-

TUBHOM Crnyyae pacc4UTLIBALOT Takke CyMMbl KBajpaTtoB S, 1 Syy
S, BEIMNCASAIOT Mo opmyne:

1

Sxx = Z(Xi —;)2-

n
S,y BEIMUCTIALOT MO dpopmyre: ] ,

Syy:_'Z(yi_y) .

n

A.4.2 Koppensuus pesynsratoB

A.4.2.1 KoadppumeHT Koppenaumum r BblMUCASIOT No dpopmynam:

(A.9)

(A.10)

(A1)

(A.12)

A.4.2.2 Ecnn KoahPULMEHT KOppensaLnuy r MeHbLUe AOMYCTUMOTO MUHUMANbLHOMO 3HaYeHUs, NPUBEAEHHOro B Ta-
Brivue A1, To cnepyeT oT6pocUTb AaHHbIE Kak HEMPUrogHble, B NPOTUBHOM criydae criefytoT A.3.

Tabnuuya A1 — JonycTUMble MUHUMASbHbIE 3HAYEHUS KOSh(PULMEHTA KOPPENSILMU I AN NPUEMNEMBbIX AaHHBIX U3

n nap
(n-2) Honyctumoe MUHUManebHoe 3HaveHue r
11 0,6835
12 0,6614
13 0,6411
14 0,6226
15 0,6055
16 0,5897
17 0,5751
18 0,5614
19 0,5487
20 0,5386
21 0,5252
22 0,5145
23 0,5043
24 0,4952
25 0,4869
30 0,4487
35 0,4182
40 0,3932
45 0,3721
50 0,3541
60 0,3248
70 0,3017
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OkoH4yaHue mabnuupbi A.1

(n-2) LonycTumoe MUHUMAanbHOE 3HauYeHNe r
80 0,2830
90 0,2673

100 0,2540

A.4.3 DyHKUMOHANBbHAA 3aBUCUMOCTb
A.4.3.1 Ona HaxoxgeHUs NnpsaMoil pyHKLUMOHamNbLHOW 3aBUCUMOCTU @ U b, NpeAnonoXuM, YTo:

xz[zlj; (A13)
b=k (A.14)
a=y-b-x. (A.15)

Tabnuua A2— KeaHTunu pacnpefenenns CtoiofeHTa (f,) (4BYCTOPOHHUI ypoBeHb sHauumocTun 0,05)

CTene(I-;)b_C;;)GOAbI t, CTene(I;)b_C;;)GOAbI t, CTene(I-,;b_C;;JGO,D,bI t,
1 12,7062 46 2,0129 91 1,9864
2 4,3027 47 2,0117 92 1,9861
3 3,1824 48 2,0106 93 1,9858
4 2,7764 49 2,0096 94 1,9855
5 2,5706 50 2,0086 95 1,9853
6 2,4469 51 2,0076 96 1,9850
7 2,3646 52 2,0066 97 1,9847
8 2,3060 53 2,0057 98 1,9845
9 2,2622 54 2,0049 99 1,9842
10 2,2281 55 2,0040 100 1,9840
1 2,2010 56 2,0032 102 1,9835
12 2,1788 57 2,0025 104 1,9830
13 2,1604 58 2,0017 106 1,9826
14 2,1448 59 2,0010 108 1,9822
15 21315 60 2,0003 110 1,9818
16 2,199 61 1,9996 112 1,9814
17 2,1098 62 1,9990 114 1,9810
18 2,1009 63 1,9983 116 1,9806
19 2,0930 64 1,9977 118 1,9803
20 2,0860 65 1,9971 120 1,9799
21 2,0796 66 1,9966 122 1,9796
22 2,0739 67 1,9960 124 1,9793
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CTteneHb cBoboabl

¢

CteneHb cBoboabl

t

CTteneHb cBoboabl

t

(n-2) v (n-2 v (n-2) v
23 2,0687 68 1,9955 126 1,9790
24 2,0639 69 1,9949 128 1,9787
25 2,0595 70 1,9944 130 1,9784
26 2,0555 71 1,9939 132 1,9781
27 2,0518 72 1,9935 134 1,9778
28 2,0484 73 1,9930 136 1,9776
29 2,0452 74 1,9925 138 1,9773
30 2,0423 75 1,9921 140 1,9771
31 2,0395 76 1,9917 142 1,9768
32 2,0369 77 1,9913 144 1,9766
33 2,0345 78 1,9908 146 1,9763
34 2,0322 79 1,9906 148 1,9761
35 2,0301 80 1,9901 150 1,9759
36 2,0281 81 1,0897 200 1,9719
37 2,0262 82 1,0893 300 1,9679
38 2,0244 83 1,9890 400 1,9659
39 2,0227 84 1,9886 500 1,9647
40 2,021 85 1,9883 600 1,9639
41 2,0195 86 1,9879 700 1,9634
42 2,0181 87 1,9876 800 1,9629
43 2,0167 88 1,9873 900 1,9626
44 2,0154 89 1,9870 1000 1,9623
45 2,0141 90 1,9867 1,9600

A.4.3.2 Mockonbky ¥y = IgV, a x = Igt, cnegosateneHo, V = 10, t = 10X n ynpoweHHoe BuipaxeHue V yepes { npu-

HUMaeT BUA:

A.4.4 PacueT aucnepcum
A4.4.1 x; BEIMUCAAIOT No chopMmyne:

vV =1 O(a+b~|gt)_

X =

rae t;, — Bpema 4o paspyluenus L obpasua, M,
A.4.4.2 PacyeT cTaTUCTUYECKOR NOCneaoBaTeNbHOCTU ANs 3Ha4YeH Wit oTi=1p0i=n:
- Haunyudllee cooTHoLeHMe &; AN [OCTOBEPHOro X BHIYMCIIAIT No dopmyre:

&

Ay -a)b

gt ,

2%

- Haunydllee cooTBeTCTBUE YI-ID,J'IH OOCTOBEPHOIO y BbIMUCNAKT MO q)opmyne:

Yi=a+b-&;

(A.16)

(A7)

(A.18)

(A.19)
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- AVICTIEpCHIo OLLMBOK G3 AMs JOCTOBEPHOrO X BEIYUCTISIOT N0 cdopmyne:

o2 = Z(Yi_yi)2+x'2(xi_éi)2.

" (n-2) (A.20)
A.4.4.3 1 BbIMMCNSIOT No opmyne: 5
b- o5
T= .
2°S,, (A.21)
D BblvucnsoT no opmyrne:
2.%-b-0f
p=2"29% (A22)
n-Syy
B BbluKcnisoT no dopmyne:
B=-D-x-(1+1). (A.23)
A.4.4.4 [incnepcuto C OT b BLIYUCASAOT NO opMySie:
C=D-(1+1). (A.24)
A.4.4.5 Oucnepcuio A oT a BLIMUCNAIOT N0 (hopMyre:
5 S
A:D-[x (1+r)+%]. (A.25)
A.4.4.6 Oucnepcuro (5,2, OT NpAMOM B TOYKE X; BBIMUCMIAIOT MO hopmMyne:
62=A+2-B-x, +C-x{. (A.26)
A.4.4.7 Oucnepcuto ownbok 65 AN Y BBIYUCASAT No popMmyrne:
62 =21 03. (A.27)
A.4.4.8 OBwyto aucnepcuto Gf, AN OyAyLMX 3HaYEHWi ¥, ANS ¥ B TOUKE X; BLIMUCIAIOT No dopmyne:
cf, = 6% +G£. (A.28)
A.4.4.9 OueHOYHOE CTaHJapTHOE OTKNOHEHUe G, ANA Y; BLIMMCHSIOT NO dopmyne:
o, = (o5 +02)°%. (A29)
A.4.5 PacueTbl U foBepuTenbHbIe UHTEPBaNbI
A.4.5.1 TporHosnpyemoe 3Ha4eHne y; ANS ¥ B TOUKe X BLIUCIAIOT No hopmyne:
yp=a+b-xp. (A.30)

A.4.5.2 HUXHIoK rpaHuLy NpOorHo3npyeMoro uHTepsana npu JoBepuUTensHoW BEpOSITHOCTU 95 % Y1095 ANS Y, Bbl-
YUCNAKOT No popmyne:

Yeoes =YL —tv -0y, (A.31)
rae t, — KBaHTUNL pacnpefeneHua CtelofeHTa Ana (n — 2) creneHei ceobofbl (cM. Tabnuuy A.2) Ans ABYXCTOPOHHEro
ypoBHs 3HaummMocTu 0,05 (T. e. cpefiHee 3HaveHue £ 2,5 %).

A.4.5.3 CoOoTBETCTBYIOLLYIO HUXHIOIO MPaHuLYy NPOrHO3MpYeMOro UHTepBana npw 4oBepuTenbHoi BeposATHOCTU 95 %
ANSA V BblYMUCAAT No dopmyne:

Vg5 = 1071055, (A32)
A.4.5.4 TporHosnpyemoe cpefHee 3HadeHne V' B MOMEHT BpeMeHU t;, T. €. V, BEIYUCIAIOT NO chopMyne:

A.4.5.5 JonyweHue B ypaBHeHUn (A.28), Gf, = 6,2, [acT ckopee JoBepUTenbHbIA UHTEpBan AN NPAMONA, a He npo-
rHO3MpyeMbIil MHTepBan ANA OyayLMx pesynsraTtoB HabnogeHui.

10
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MpunoxeHue B
(cnpaBouHoe)

Mpumep pacyeta KONbLLEBOro HANMPSHKEHUS

B.1 OcHOBHble fJaHHbIe

B.1.1 MNpumep pacyeTHbIX JaHHbIX KONbLEBOro HanpsXeHusi NpuBefeH B Tabnuue B.1.

B.1.2 MN3-3a oLuMBoK OKPYrMeHns BO3MOXHO HECOBMaf eHWe pesyrsTaToB pacyeTa ¢ NpUBefeHHBIMU B JaHHOM Mpu-
Mepe Ludpamu.

Tabnuya B.1
Homep Toukm Bpems, 4 Hanpkﬂlzlx:nwe, Torapudm BpemeHn, Y Hajl%r:»’?:g::, f
1 9 37 920 0,95424 4,57887
2 13 37 920 1,11394 4,57887
3 17 37 920 1,23045 4,57887
4 17 37 920 1,23045 4,57887
5 104 35 850 2,01703 4,55449
6 142 35 850 2,15229 4,55449
7 204 35 850 2,30963 4,55449
8 209 35 850 2,32015 4,55449
9 272 34 470 2,43457 4,53744
10 446 34 470 2,64033 4,53744
1 466 34 470 2,66839 4,53744
12 589 33 090 2,77012 4,51970
13 669 32 410 2,82543 4,51068
14 684 34 470 2,83506 4,53744
15 878 31720 2,04349 4,50133
16 1299 33 090 3,11361 4,51970
17 1301 32140 3,11428 4,50705
18 1430 33 090 3,15534 4,51970
19 1710 33 090 3,23300 4,51970
20 2103 33 090 3,32284 4,51970
21 2220 31030 3,34635 4,49178
22 2230 30 340 3,34830 4,48202
23 3816 32 410 3,68161 4,51068
24 4110 32 410 3,61384 4,51068
25 4173 31720 3,62043 4,50133
26 5184 30 340 3,71466 4,48202

1
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OkoHyYyaHue mabnuus! B.1

Homep TouKu Bpems, v HanpﬂzlkaeHme, Ilorapucm BpemeHu, Y Hajl%r:)sgm\:’ f
27 8900 31720 3,94939 4,50133
28 8900 31720 3,94939 4,50133
29 10 900 31030 4,03743 4,49178
30 10 920 31030 4,03822 4,49178
31 12 340 31030 4,09132 4,49178
32 12 340 31030 4,09132 4,49178

B.2 CymMa KBagparosB:

S,y =0,798109;

Syy= 8,78285-1074,

S,, =—0,024836.

B.g KoathuumeHT Koppensaumu:
r=0,938083.

B.4 OyHKUMOHaNEHaA 3aBUCUMOCTE:
A =1,100457-10-3;
b=-3,31731-1072

a=3,782188.

B.5 Pac4et gucnepcuii:

D = 4,84225-1075,
B=-1,46896-1075,

C (amcnepens ot b) = 5,01271-1075;
A (amcnepens ot a) = 4,66730-1075;
03 (nucnepeus ownbok 4ns x) = 4,046696-1075;

o2 (aucnepcnsi olumbok Anst y) = 1,1601-1074,

B.6 loBepuTenbHbIN MHTEpBan

Ansa n = 32 n kosthpuumnerTa CTotofeHTa £, = 2,0423 oueHOYHble cpefiHNe 3HauYeHUs, oBepUTESbHBIA U NPOTHO3U-
pyeMble MHTepBansl NpuBedeHsl B Tabnuue B.2.

Tabnuuya B2

Bpems, u CpefgHee HuxHAA rpaHuLa HwxHAs rpaHuLa
3HaveHve ZloBEpUTENBHOTO UHTepBara NPOrHO3Npyemoro UHTepeana

1 6056 5864 5704
10 5611 5487 5309
100 5198 5129 4933
1000 4816 4772 4575
10 000 4462 4398 4233
100 000 4133 4037 3909
438 000 3936 3820 3711

12
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MpunoxeHue A
(cnpaBouHoe)

OpUruHarnbHblii TEKCT HEBKITHOYEHHbIX CTPYKTYPHLIX 3/IEMEHTOB

DA
5 3HaunmMoCTb U NpUMEHeHue

5.1 [JaHHblil MeTOoa UCNONB3YIOT AN onpefeneHns KoMnbLEBOro HanpsiXXeHUs Ui BHYTPEHHETO iaBleHns B 3aBUCH-
MOCTU OT BpeMeHW 0 NpopbiBa B BbIGpaHHbLIX BHYTPEHHWUX W BHELLHUX YCIOBUSAX, KOTOPLIE UMUTUPYIOT pearbHbIE YCNoBUA
UCMonb30BaHUS U3AENNIA, NCXOASA U3 Yero MoryT ObITb MOnyYeHbl pacyeTHble XapaKTEPUCTUKA KOHKPETHBIX KOMIMOHEHTOB
u MaTepuanos Tpy6. [aHHblh MeTog onpefenseT 3HavyeHus HDB ans Tpy6 npaMoii yununzapuyeckoit opMel, e MOXHO
Nerko paccymTaTth KonbLeBoe HanpsixeHue, n PDB ans hUTUHIOB U COeAMHEHWIA, IAe pacveT HanpsxxeHus 6oree croxeH.

5.1.1 AnbrepHaTUBHbIN METO[ pacyeTa, OCHOBAHHbLIA Ha 3aBUCMMOCTU HaYaribHOro HanpsXXeHWs OT BPEMeHU A0
npopbiBa, NpeanaraeT cnocod, OTNUYHBIA OT faHHOro, C MOMOLLBIO KOTOPOro paccuuThiBaeTcA HanpsxxeHne HDB. Anbsrep-
HaTMBHOE pacyeTHOe HanpsXXeHWe Yalle BCero Mcrnonb3yeTcs A4na Tpy6 NoA3eMHbIX KOHCTPYKLUWIA ¢ BHYTPEHHUM AaBMeHu-
eM B npegenax ot 0 go 250 ¢pyHTOB/KB. AtOIAM (1,72 MMa).

5.2 N5 XapakTepuUCTUKN CTEKNOBOMOKOHHLIX TPY6 HeoBX0AUMO YCTAaHOBUTL COOTHOLLEHUE HaNPSXKEHUS W LUKNOB
Unu BpeMeHu Ao npopeiBa N0 AaBneHns U LUKIOB UK BPEMeHN 40 NpopbiBa Ha Tpu 1 Gonee norapudMuHeckux no-
psfka (L4MKNOB UK YacoB) NPW KOHTPONMPYEMbIX BHELLHUX ycnoBusax. Micxoaa M3 npupoasbl UcnbiTaHUA U o6pasuos, HYU
OAiHa NTMHUA He MOXET afeKBaTHO MpeACcTaBUTb AaHHble. HeobxoanMo ycTaHOBUTL AOBEPUTENBHBIN MHTEpBan.

5.3 HomuHanbHble AaBneHus ana Tpyb pasHoro pasmepa npu KaXaoi TemnepaTtype MOryT GbiTb paccyuTaHbl U3
HDS, onpefenerHHoro nytrem nNpoBeAeHUs UCNbITaHUA OAHOro pasMepa Tpy6, npu ycrnosuu, yto matepuan obpasyos u
XapaKTepucTUKK npoLecca He MEeHSATCS.

5.4 HomuHanbeHble faBneHus Npu Kaxaoin Temneparype Ans o6pasuoB, He SBNAIOLMXCA MPAMBIMUA LMITMHAPUYe-
ckumu Tpybamu, MoryT BbiTb paccunTaHbl u3 HDP, onpegeneHHoro nyteM npoBefeHUs UcnblTaHWil ogHoro pasmepa Tpyb,
npu ycrnoBuu, 4To:

- ANns Bcex 06pasLioB UCMONb3YIOTCA Te Xe MaTepuanbl U NPoUecchl NPOVU3BOACTBa aHaroruyHbI;

- ONA CTHIKOB MaTepuan CTLIKOB U NpoLecchl UX NPOU3BOACTBA aHaNorMYHel MaTepuanam U npoyeccam AnA ca-
MUx Tpy®;

- KpUTUYecKUe pasMepbl U3fennsa 3aBUCAT OT ero AnaMeTpa n HOMUHaNbLHOro AasneHuns.

MpuMmedvyaHune 8 — lMepecyeT ANs PUTUHIOB U CTLIKOB AOMKEH JONONHUTENLHO MPOBEPATLCA KPATKOCPOUHBLIM
aHanM3oM B COOTBETCTBUU ¢ METOAOM UcnbiTaHuii ASTM D1599.

5.5 Pesynbrathl, NONyYeHHbIE NPU O4HOM Habope BHELLHWUX YCINOBWiA, HE AOIMKHLI MCMONbL30BaTLCA AN ApYrUX yC-
TIOBWiA, 32 UCKIIOYEHMEM TOrO, YTO AaHHble Ans Gonee BbICOKOW TemMnepatypbl MOryT 6bITb MCMONb30BaHbl ANA pacyeTa
ZaHHbIX NpYU NpUMeHeHUN Gonee HU3KNX TeMnepaTyp. PacyeTHble faHHble [OMKHBI BbITh onpefeneHbl AN Kaxaoro uaae-
nus. CTpykTypa u 06paboTka MOryT CyLeCTBEHHO MOBMMUSITL Ha JAOSITOCPO4HYIO paboTy usgenuit n JormkHbl ObiTe NPUHATHI
BO BHUMaHWe Npu pacyeTe.

5.6 [aHHblit MeToa MOXeT BbiTb NPUMEHUM ANA onpeaerneHHow Tpybbl unu hbuTUHra TONBKO B TOM Crlyyae, ecrv
obpasupbl Hagnexawum o6pa3om oTpaxaroT MaTepuan u npoLecc NPoU3BoACTBA.

5.6.1 U3ameHeHNs B MaTepuanax unu B npoyeccax NPoussoACTBa MOryT NPUBECTU K HEOBXOAMMOCTM NepepacHeTa,
KaK onucaHo B pasgene 12.

OA.2
16 TOYHOCTb U NOrpPeLHOCTb

16.1 TOYHOCTb M NOrpeLHOCTb AaHHOro MeToaa Ana nonydednsa HDB unn PDB onpeaeneHbl B MeTogax ucnbiTaHuii
ASTM D1598, ASTM D2143 n ASTM F948. [JaHHblit MeToa BKNtoHaeT B cebA cTaTuCTUYECKMiA pacyeT ANs OLUEHKU NPUroa-
HOCTW AaHHbIX B pasgenax 6 u 9.
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Mpunoxeuxue b
(cnpaBouHoe)

ConoctaBneHue CTPYKTYPbl HACTOAErO CTaHgapTa
CO CTPYKTYPON NPUMEHEHHOro B HeM ctangapta ACTM

Tabnuya O6.1

CTpyKTypa HacTosLlero craHaapTa

CtpykTtypa ctaHgapta ACTM [12992—12

1 ObnacTb npuMeHeHus (1)

1 ObnacTb NpUMeHeHUst

2 HopmaTuBHbIe CCbINKK (2)

2 HopMaTuBHbIE CChINKM

3 TepMuHEIl 1 onpeaeneHus (3)

3 OnpeaeneHns TEpMUHOB

4 CoxpalueHua® (-)

5 CywHocTb MeToga (4)

4 CywHocTb MeTofa

5 3HauMMOCTb U NpUMeHeHne?

6 O6opyaosatne?) (-)

MeTtog A

6 [lonrocpovHoe Luknuyeckoe rugpocratudeckoe Hanpsi-
XeHWe NN AOonrocpoyHOe LMKIUYECKOe rugpoctatude-
ckoe gaeneHue

7 MoproToBKa K nposeseHuto ncnbiTanuin® (—)

7 Luknuueckoe ruapoctatuyeckoe pacHeTHoe 3HaveHne

8 MNpoBefeHne ncnbiTaHuii (6—14)

8 Linknuueckoe pacyeTHOE 3HaYeHWe AaBneHns

9 OBpaboTka pesynsratoB? (-)

Mpouecc B
9 [lonrocpo4yHoe NOCTOSAHHOe MMApPOoCTaTUYecKoe Hanpsi-
XeHue

10 MpoTokon ucnbiTaHwui (15)

10 lMocTosiHHOE rapocTaTUHECKOE pacueTHOE 3HaYeH e

MpunoxeHue A (cnpaBoyHoe) BeluncrieHne onrocpo4Horo
rMAPOCTaTUHECKOrO YCUIUA U JONTOCPOHHOTO rMapocTa-
TUYECKOro JaBneHWs N0 METOAY HaUMEHbLUMX KBaApaToB

11 MocToAHHOE pacyeTHOe 3HaYeHne AaBneHns

MpunoxeHue B (cnpasodHoe) Mpumep pacyeTa KorbLie-
BOrO HanpshKeHWs

12 MNMposepka 3HayeHuit HDB unu PDB

13 l'uapocTatMyeckoe pacyeTHOe HanpsKeHUe Wnu ru-
ApocTaTtuyecKoe pacqyeTHoe aBneHune

MpunoxeHue OA (cnpaBodHoe) OpurnHarbHbIA TEKCT He
BKITIOYEHHbIX CTPYKTYPHbIX 3M1EMEHTOB

14 HoMunHanbHoe faBeneHue

MpunoxeHue [b (cnpaBodHoe) ConocTaBneHue CTpyKTy-
pbl HAacTOSILLEro cTaHgapTa co CTPYKTYpPOii MpUMEHEHHOro
cTaHgapta ACTM

15 Otyer

16 TOYHOCTb W NOrpeLHocTEY)

4

17 KnioueBble cnoBa

MpunoxeHue [1B (cnpaBoyHoe) OpuruHanbHbIi TEKCT MO-
ANPULMPOBAHHBIX CTPYKTYPHLIX SNMeMeHTOB

[Mpunoxexue A

MpunoxeHusa X

oTBeTcTBUE C TpebGoBaHuAMmn FOCT 1.5.

HOCTU U ee COCTaBNALWUX JaHHOIo MeToa UcnbITaHMWA.

1 BknioveHue B HaCTOFlIJ.lVIVI CTaH4apT AaHHOro pasgena OGYCJ'IOB.I'IEHO H606X0,E|,VIMOCTbIO npusegeHunsn ero B co-

2) NaHHblit pa3fen UCKMIoYeH, T. K. HOCUT MOSICHAIOLLMIA XapaKTep.
3) [aHHbIi pasgen UCKMIOYEH, T. K. B HEM OTCYTCTBYHOT TpeBoBaHNA K TOUHOCTH, He YKasaHbl HOPMbI N0 NOrpeLu-

4 [aHHbIi pasaen NpuBefeH B cooTBeTCTBME ¢ TpeboBaHuamn MTOCT P 1.5 (nyHkT 5.6.2).

Mpumevanune — locne 3aronoBkoB pa3fenos (NOApa3AenoB) HAaCTOALEro cTaHAapTa B ckobkax npuseae-
Hbl HOMepa aHanornyHbIX UM pasgenos ctaHaapta ACTM.
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Mpunoxexue [1B
(cnpaBouHoe)

OpUrnHanbHbIN TeKCT MOAUGULMPOBAHHBLIX CTPYKTYPHLIX 31IEMEHTOB

nB.1

1.1 JaHHblli MeTOd ycTaHaBnuBaeT AiBa npouecca UcnbitaHui, npouecc A (Luknudeckunit) n npouecc B (ctatude-
CKUW), AN NONYHEHNA MM POCTaTUYECKOro pacyeTHoro 3HadyeHusa (HDB) unu pacyeTHoro 3HadeHns gasneHus (PDB) ana
CTEKINOBOSMOKOHHBIX TPyOHBIX M3aenunii nyTeM perpecCUOHHOro aHanuaa AjaHHbIX, NonyYyaemblx nNpyu NPOBEAEHUW UCMbITa-
HWUI TPYG UNK PUTUHIOB, UNKU U TEX, N APYTUX, U3 OAHUX U TEX XKe MaTepuarnoB U OUHAKOBOW KOHCTPYKLMK, NO oTAENb-
HocTh unu B c6ope. MNpu 3TOM U apMUpOBaHHbIE CTEKMOBONIOKHOM TPy6bl U3 TepMooTBepxaatowwmxcsa kayvykos (RTRP), u
apMUpoBaHHLIe CTEKNOBONOKHOM Tpy6bl U3 nonuMep-pacteopa (RPMP) saBnsitoTcs cTEKNOBONOKOHHBIMU TpyGamu.

n pumMeyvaHne 1— B paMKax gaHHOro ctaHgapTa nonuMep He AOoJKeH UMETb NPpUPoAHOE NPOUCXoXaeHUe.

1.2 JaHHblit MeToa MOXeET GbITb Ucnonb3osaH AN onpeaeneHns HDB Ansi cTeknoBoNOKOHHLIX TPYO, rae cooTHoLe-
HUe Mexay BHELHUM AUuaMeTpoM U TONLWMHONM CTeHKM npesbilaeT 10:1.

MpumevaHue 2—TopobHoe orpaHnMdeHUe, OCHOBAHHOE Ha TEOPUW pacyeTa TOHKOCTEHHbIX TPY6, B AanbHel-
Wwem BygeT orpaHuyMBaTh NPUMEHEHNe AaHHOrO MeToAa BHYTPEHHUMU [AaBNEHUsSIMUA, KOTOPbIE, COMMAaCHO COOTHOLLEHWIO
ANSA KonbLEBOro HanpshxeHus, ByayT cocTaBnaTb NpuMepHo 20 % OT nonyyaemMoro rupoCcTaTUHECcKoOro pac4eTHOro Hanps-
xeHus (HDS). Hanpumep, ecnu HanpsxxeHue coctasnser 5000 dpyHToB/KB.AtOIAM (34 500 KlMa), To BHYTpeHHee AaBneHue
B Tpy6e AomKHO orpaHudmBatsea 1000 dyHTaMu/ks. AtoiiM (6900 kla) HezaBMCUMO OT AuameTpa Tpyobl.

1.3 JaHHbIl MeTop o6ecneynBaeT nonyveHne paciyeTHOro 3HaYeHNs AaBneHns ANa U3genuii CNoXHon popmel Unu
CUCTEM, B KOTOPBIX CIOXHbIE NOMA MeXaHW4YeCcKoro HanpspKeHUs MOryT CEpPbe3HO 3aTPYAHATL UCMONb30BaHUe KONbLEBOro
HanpsKeHus.

1.4 KoHueBble ynnoTHeHUA obpaslja B TECTOBLIX UCTLITAHUAX MOTYT ObiTh 3akpenneHHbIMU NM6o cBoGoAHBIMU, YTO
NPUBOLAUT K ONpeAeneHHbLIM OrpaHuYeHUsaM.

1.4.1 3akpenneHHble KoHLbl. O6pa3sLbl NogBepratoTcsi BHYTPEHHEMY MEXaHU4eCKOMY HanpsKeHUIO TONBKO B OKpYX-
HOM HanpaBfeHWu, a rMapocTaTuyeckoe pacyeTHoe AaBreHue NPUMEHUMO MULb K HaMpPsDKEHUAM, pa3BUMBalOLLUMCS B
OKPY>KHOM HanpaereHuu.

1.4.2 CB060OAHbLIE KOHLbI. ObpasLbl NoABepratoT BHYTPEHHEMY MEXaHUYECKOMY HaMNPSKEHUIO U B OKPY>KHOM, W Npo-
JONbHOM HanpaBneHusix, Ho TakuM obpa3oM, UToObI OKpY>KHOE HanpsiXeHue BABOE NpeBbILLAno npogosibHoe. [aHHbIi
METOZ, HEe MOXET NPUMEHATLCA ANA OLEHKU HanpsXKeHWH, Bbl3blBAaeMbIX Harpy3kaMu ¢ NPOAoribHLIM HaMNpspKeHWeEM, npe-
Bblwarowmm 50 % oT 3HadeHuna HDS.

1.5 3Ha4eHus, 3aaBneHHble B eauMHULEax «4loMM-QYHTY cnegyeT paccMaTpuBaTh B Ka4ecTBe cTaHfapTHLIX. 3Hade-
HUSA, faHHble B CKOOKax, NpefcTaBneHbl UCKIIOUUTENBHO B 03HAKOMUTENBHBIX LiensX.

MpumevaHune 3 — [na HacTosLero cTaHgapTa He CyLLecTBYET U3BECTHOro aksuBasieHTa ISO.

1.6 B HacTosilLeM cTaHAapTe He NPefyCMOTPEHO paccMOTpeHUe BCeX BONpoCcoB obecneveHus 6e3onacHoCTy, CBs-
3aHHbIX C ero npuMeHeHneM. Monb3oBaTens HaCTOSALLEro CTaHgapTa HeceT OTBETCTBEHHOCTL 3@ YCTaHOBMEHWE COOTBET-
CTBYHOLLMX NpaBUI MO TeXHWUKe Ge30NacHOCTU U OXpaHe 340pOoBbS, a Takxke onpefernseT LenecoobpasHoCcTs NPUMEHEHUS
3aKOHOAATENbHBIX OrPaHNYEHU Nepes ero UCromnL3oBaHUeM.

MpumeyvyaHne — Pepakuyus pasgerna MaMmeHeHa Ansi NpuBeeHUsi B COOTBETCTBUE ¢ TpeboBaHusimu fOCT P 1.5
(nodpazden 3.1) n FOCT 1.5 (nodpasden 3.7).
aB.2

2.1 CtaHaapTel ASTM:

D618 lNpakTh4eckue ykasaHUa K NOArOTOBKe TeMnepaTypHOro M BNIaXXHOCTHOMO peXuMa nnactmacc Ansi nposege-
HWA UCMbITaHWA

D883 MnacTtMacchl. TepMUHLI M onpegerneHus

D1598 MeTog ucnblTaHU Ans BpeMeHW HapaboTKU Ha oTkKa3 nnactMaccoBblX TPY6 nof NOCTOAHHBIM BHYTPEHHUM
ZAaBrieHnem

D1599 MeToa ncnbiTaHUA Ha CONPOTUBIEHUE NacTMaccoBbIX TPY6 U PUTUHIOB Nog, KpaTKOBPEMEHHLIM MMapaBnu-
YecKUM [iaBrieHUem

D1600 Nnactmaccel. TepMUHbI U coKpaLLeHns

D2143 MeToa MUcnbITaHU Ha NPOYHOCTb apMUPOBAHHBIX TEPMOYCa 0MHbIX MITAaCTMaccoBLIX TpY6 Nog LUKITUYECKUM
AaBreHnem
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D3567 MpakTudeckue ykazaHUs K onpeaerneHnto XxapakrepucTMK «CTEKMOBONOKOHHLIX» (apMUPOBaHHBLIX CTEKITOBO-
NOKHOM) TPY6 1 PUTUHIOB U3 TEPMOOTBEPXKAAIOLLMXCSH Kay4yyKoB

F412 Cucrembl Tpy6 us nnactmacchl. TepMuHonorus

F948 MeToa ucnbiTaHuwii ANs BpeMeHU J0 NpopbiBa cMcTeM U AeTanei Tpyb us nnactmacchl nog, NoCTOSAHHLIM BHY-
TPEHHUM JaBNEHUEM C HaNnopoMm

MpumevyaHune — Pepakuus pasaerna usmeHeHa AN NpMBeAEHUs B COOTBETCTBUE ¢ TpeboBaHuamu fOCTP 1.5
(nodpasden 3.6) n FOCT 1.5 (nodpasden 3.8).
0B.3

3.1.1 OcHoBHas TepMuHonorus. OnpefeneHusa faHbl B COOTBETCTBUMU ¢ TepmuHonorusmm ASTM D883 n ASTM
F412, a ab6peBuatypbl NpuBeaeHsl B COOTBETCTBUM C TepMuHornorueid ASTM D1600, ecnu He ykasaHO MHOE.

3.1.2 CBo6oaHOE KOHLEBOE YNIOTHEHNE — YMINOTHATENBHOE YCTPOWCTBO UM MEXaHU3M, KpENSLLUACS K KOHLY UC-
nbiTyemoro obpasya TakuM o6pasom, 4To BHYTPEHHee AaBrneHne Npon3BOAUT NPOAOIIBHOE pacTArMBaioLlee HanpshkeHe
B AIONONHEHWE K KONbLEBOMY W paguaribHOMY HarpspKeHUIo B MUCMbITYyeMOM obpasLe.

3.1.3 3akpenneHHoe KOHLEBOE YIIIOTHEHNE — YNIOTHUTENBHOE YCTPOUCTBO UMM MEXaHU3M, YNWparoLLMIACA B TopeL| Uc-
nbiTyemoro obpasya, U1 BHELIHSS CTPYKTYpa, OKasbiBatoLLas ConpoTURIEHUE OCEBOI HarpysKke, NPOU3BOAMMOiA BHYTPEHHUM
JaBrieHneM, TeM camMbIM OrpaHN-MBasi HaNpsXKeHNe TONBKO B NPSIMbIX 06pa3sLjax KomnbLEBOTO U pafnarnbHOro HanpaeneHus.

3.1.4 MpopblB — NpoTekaHne UCbITaTENBHOI XUAKOCTH KakuM-nmbo obpasom yepes obpasel, byab To TpeluHa B
CTeHKe, MEeCTHaA Te4b UMW TeYb Ha paccTosiHUM Bornee oHOro AuameTpa OT KOHLIEBOTO YMITOTHEHUS.

MpumevaHune 4 — [ina aaHHoro MeTofa He npoTekatowue obpasLbl MOryT GbITh BKIIOYEHB! B NpoTeKatoLue
npu onpepeneHHbIX ycroBusix, 06o3HayeHHbIX B nogpasgenax 6.3, 9.3 n 12.2.

3.1.5 CteknoBoriokoHHasa Tpyba — Tpy6a, copepxallyasi apMUpoBaHUe CTEKINOBOITOKHOM, BCTPOEHHOE B CTPYKTYpY
WNN OKPYXKEHHOE 3aTBepAEBLUMM TEPMOAKTUBHBEIM KaydyKOM; KOMNO3ULMOHHAA CTPYKTYpa MOXET copepxarb LebeHou-
HbIiA, rpaHyNUpOBaHHBIA UMW NAcCTUHYATLIA HanoMHUTENb, TUKCOTPONHBLIE areHTbl, MUrMEHTLI UKW KpacuTenu, Tepmonna-
CTUYHBIE UK TEPMOAKTUBHBIE J06aBKU UIMN MOKPLITUS.

3.1.6 ApMupoBaHHas CTEKITOBONIOKHOM Tpyba u3 nonumep-pacteopa (RPMP) — creknoBornokoHHas Tpyba ¢ Ha-
NOMHUTENEM.

3.1.7 ApMupoBaHHas CTEeKIOBOIIOKHOM Tpyba u3 TepmooTBepxaatoLmxcs kayuykoB (RTRP) — cTeknoBonokoHHas
Tpy6a 6e3 HanonHUTeNs.

3.1.8 KonbLieBoe HanpsixeHne — pacTArmsatoLlee HanpsXeHWe B CTEHKax Tpy6 B KOMbLEBOM HanpasrieHn Us-3a
BHYTPEHHero faBneHus. KonbLieBoe HanpspkeHre BbiYMcnaioT no opmyne:

S= P(D - tr)f2tr, (1

roe S — KonbLeBoe HanpsxXeHue, PyHTLI/KB.AtoWM (KMa);
D — cpefHuUiA BHELLHWIA AnaMeTp apMMpoBaHHOK TpyOkl, 4oAMbl (MM);
P — BHyTpeHHee gaBneHue, yHT/kB.AtoWM (kMa);
tr — MUHMManbHasa TonWWHa apMUPOBAHHON CTEHKU, AOAMBI (MM).

MpumevyaHune 5— KonblLeBoe HanpshkeHUe ONPEAEnsoT Ha NPsSMbIX LUnuHE puyecknx obpasuax. OueHka 06-
pa3suoB Sonee croxHoh opMbl MOXET ObiTe OCHOBaHa Ha faBneHun.

3.1.9 MngpocTaTudeckoe pacyeTHoe 3HaveHne (HDB) — konbLeBoe HanpskeHue, onpegenseMoe 415 CTEKTOBOMO-
KOHHBIX TPY6 ¢ MOMOLLbIO aHHOro MeToAa, YMHOXaeMoe Ha NonpaBoUvHbIi KoadduLueHT ansa nonyyeHus HDS.

3.1.10 M'apocTaTuyeckoe pacyeTHoe AasneHne (HDP) — oueHoYHOe MakcMManbHoe BHyTpeHHee rugpoctaTuye-
CKoe fjaBrieHne, KOTOpoe MOXET ObITb NPUMEHEHO K AeTanu TpyGbl Lyknndecku (Mpoyecc A) Unn NPOAOIKUTENBHO (Mpo-
Lecc B) ¢ BEICOKOW cTeNeHbo BEPOATHOCTU, YTO yTeUKa He NpousonaeT.

3.1.11 l'napocTaTudeckoe pacyeTHoe HanpshxeHne (HDS) — oueHoUHOEe MakcumarbHoe BHYTPEHHee pacTarmsato-
Lee HanpsbkeHne B CTeHKe TpyObl B KONbLEBOM HanpasfneHun bnarogaps BHYTPEHHEMY rMAPOCTaTUHECKOMY AaBMNEHWIO,
KOTOpOe MOXeT BbITb NpUMeEHeHO K 06pasLy Tpybbl LMKknudecku (npolecc A) Unu NOCTOSIHHO (npoLecc B) ¢ BbICOKON cTe-
NeHbIo BEPOATHOCTU TOFO, YTO YTe4Ka He NPOU30aeT.

3.1.12 JonrocpodHoe rugpoctatudeckoe ycunue (LTHS) — oLeHoUHOE pacTaruBatoLlee HarnpsxXeHWe B CTEHKE Tpy-
6bl B KOMbLIEBOM HarnpasneHun brarogapsi BHyTPEeHHEMY MMApoCcTaTUYECKOMY AaBMEHUI0, KOTOPOe B CryYae LIMKIIMYeCcKoro
NpUMEHEHNA NPUBEAET K NpopbIBy TPyObl Mocne onpeAeneHHoro KonuyecTsa LUKIoB (npouecc A) UnNu onpefeneHHoro
KonuyecTBa Yacos (npouecc B).

MpumevyaHue 6— Bpems onpegenennsa LTHS unu LTHP ycTtaHaBnuBaeTcsa cornacHo ctaHaapTy usgenus. Kak
npaBuro, Bpems coctaenseT 150 x 106 nu6o 657 x 106 yuknos ans npouecca A unu 100 000 nubo 438 000 vacos ansi
npouecca B.

3.1.13 JonrocpoyHoe rugpocratudeckoe aabneHue (LTHP) — oueHouHoe BHYTpeHHee AaBneHune B obpasue Tpy-
6bl, KOTOpOE B Cryvae LIUKNUYECKOro NpUMEHEHUs! NPUBEAET K NpopbiBY TpyBbl Nocne onpeaeneHHoro Kon4YecTsa LIMKNOB
(npouecc A) unu onpeeneHHoro KonMvecTsa Yacos (npouecc B).

16



FOCT P 57069—2016

3.1.14 PacyeTHoe 3Ha4eHue paBneHus (PDB) — BHyTpeHHee faBneHune, paccyuTaHHOe ANA CTEKMOBONOKOH-
HbIX TPy® NpW MOMOLLUM AAHHOrO METofa W YMHOXEHHOEe Ha MOMpaBOYHbIN KO3(PUUMEHT ANA NONyYeHUs] 3HaYeHUs!
HDP.

3.1.15 HomuHanbHoe pgaBnenue (PR) — oueHouHoe MakcumanbHoe aaeneHue B Tpybe unu cdutuHre, kotopoe
MOXET OblTb MPUMEHEHO NPOAOCIKUTESNIBHO C BEICOKON CTENEHbI0 BEPOSATHOCTU TOr0, YTO HE NPOoU3oiiaeT NpopkIB obpasya
TpyObl.

3.1.16 MNonpaBo4yHbIN KO3PPULUeHT — yucno ot 1,00 U MeHee, yduTbiBaKOLWEe NOrPELHOCTb BCEX 3HAYEHUIA U
cTeneHei ans 6e3onacHoO YCTaHOBKM CTEKIOBOITOKOHHLIX TPy6. Mpu 3ToM KoadduuneHT ymHoxatoT Ha HDB 1 nonyya-
toT HDS 1 3Ha4eHWe pac4eTHOr0 HOMUHANBLHOIO AABMEHWUS UNKM ero yMHoXatoT Ha PDB, npu aToMm nonyyatoT Henocpes-
CTBEHHO 3Ha4YeHMe HOMUHaNBLHOTO AaBreHus. B noboMm criyyae B pesyrnsTate rapaHTUpyeTcs kadecTBeHHasi M 6esonacHas
ycTaHoBKa Tpy6 npu ycnoBuu TOro, YTo BO BPEMSI YCTAHOBKM Haanexalum obpa3om 6uinu UCNonb3oBaHbl BeICOKOKaYe-
CTBEHHbIE feTanu.

3.2 OnpegeneHnsa TEPMUHOB, XapaKTepHbIX AN HacTosILLero cTaHaapTa:

3.2.1 CpefHWUIl BHELWHUW AUaAMETP — M3MepeHUue, MOoSlydeHHOe B COOTBETCTBUM C NPaKTUHECKUMU YKasaHUSMU
ASTM D3567, 6e3 y4eTa apMUPOBaHHBIX UM HEAPMUPOBaHHLIX BHELLHWUX TOSLLUMH NOKPLITUS.

3.2.2 MuHumaneHan apMupoBaHHas TOSLWMHA CTEHKW — M3MEpPEHUe, NOoMyYeHHoe B COOTBETCTBUM C NpaKTU4eCKu-
MU ykaszaHuamun ASTM D3567, 6e3 yueTa apMUMpOBaHHbIX UM HEAaPMUPOBaHHbIX BHELLHMX TOSLWWH NOKPLITUSA U HaKMaaKu,
TOMNLMHA CTeH PUTUHIOB ONpefenseTcs B CaMOM TOHKOM MecTe pUTUHra.

MpumevyaHue — Pepakuua pasgena MamMeHeHa ANS NpUBEAEHMA B COOTBETCTBME ¢ TpeboBaHusimu fOCT P 1.5
(nodpaaden 3.7) n FOCT 1.5 (nodpasden 3.9).
OB.4

4.1 Mpouecc A 3aknovaeTcs B BO3AeACTBUM MUHUMYM Ha 18 ob6pasuoB Tpybbl unu ¢putuHra unu o6omx obpasLioB
nod LMKIIMYECKUM BHYTPEHHUM AaBMNEeHNEM C 4YacTOTON 25 LUMKITOB/MUH U NPU HECKONBKUX pasiUYHbLIX 3HaYeHUsX AaBne-
HuA. Tpebyemas TemnepaTypa UCNbITAHUA NOAAEPXKUBAETCA NYTEM LIMPKYNALMKA ropsyeil XUAKocTu Yepes obpasLibl unu
NnpoBefeHNsA UCMbITaHW B BO3AYLLHO cpefie C KOHTPONMpYEMOIA TeMnepaTypoid.

4.1.1 Uunknuyeckoe LTHS unu umknuyeckoe LTHP Tpy6bl unu puTuHra nonyvaeTcs nyrem aKcTpanonsyum rpacu-
Ka B ABOWHOM norapudmn4eckoM Mactutabe nUHUM NUHEAHOW 3aBUCUMOCTM KOMbLIEBOTO HampshKEHUA WU BHYTPEHHETO
[laBneHns oT Konm4yecTBa LMKIoB A0 NpopbiBa.

4.1.2 OKecnepuMeHTanbHasa ocHoBa npoulecca A JofmKHa COOTBETCTBOBaTH MeTogdy UcnbltaHnit ASTM D2143, koTo-
Ll ABNAETCA YacTbio AaHHOro MeToda. Ecnu kakas-nmbo YacTb npouecca He COOTBETCTBYET MeTogy uUcnbitaHuii ASTM
D2143, Heobxo4MMO NCMOMb30BaTL NONOXEHUS JaHHOrO MeToAa.

4.1.3 CTblkv Mexay obpasLamu TpyObl M pUTUHrA ROMKHBI ObITh TAKUMK Xe, KOTOPble CTaHAapPTHO UCNONb3YIOTCA
AN UcrbITyeMblX 06pasLoB.

4.2 Mpouecc B 3akntoyaeTcs B Bo3geicTBuM MUHUMYM Ha 18 o6pasuos Tpybbl unu dutuHra unu oboux obpas-
LioB Mol NMOCTOAHHEIM BHYTPEHHUM MMAPOCTATUYECKUM [aBneHUem pa3Horo YpoBHA B KOHTPONUPYEMBIX YCNOBUAX U
N3MepeHUn BpeMeHn J0 NpopbiBa AN KaXaoro ypoBHA AasneHuns. TemnepaTtypa UcneliTaHWin NnoaaepXuBaeTca nyTem
norpyxeHust o6pasLoB B BOASIHYIO 6aHI0 C KOHTPONMPYEMO TeMnepaTypoil, N WX UCTILITaHUA B BO3AYLIHON cpeae ¢
KOHTpONMpyeMmoi TemnepaTypoi Bo3gyXa, Unmn xe 3a CYET LMPKYNALUN XNAKOCTU HeobXoaMMON TemnepaTtypsl Yepes
obpaseL.

MpumMmevyaHune 7 — UenblTaHnsa B BoasiHol GaHe uckrtouatoT oBHapyxeHue yTeukmn (cM. 3.1.4) kak BU3yanbHo,
TaK U SNeKTPOHHLIMU CpefcTBaMu.

4.2.1 Ctatuyeckoe LTHS unu ctatudeckoe LTHP Tpy6bl unun couTrHra nonyvatoTcs nyTem akcTpanonsauum rpacuka
B ABOMHOM norapudmMumyeckoM Maclutabe NMHUM FIMHEWHOW 3aBMCUMOCTU KOSMbLEBOro HanpsKeHWs Ui BHYTPEHHEro
[aBneHns oT BpeMeHun 40 npopbiBa.

4.2.2 3KcnepuMeHTaneHas ocHoBa npouecca B gomkHa cooTBeTCTBOBATL MeTogy ucneitaHuii ASTM D1598, me-
Toay ucneltaHuii ASTM F948 unun xe uM obonm, KOTopble ABAAIOTCA YacTbio AaHHoro Metoda. Ecnu kakas-nmbo vacTb
npoLecca He COOTBETCTBYET BbIOpaHHOMY MeTofy, HeobX0ANMO MCMoNb3oBaTh MOMOXEHUS AaHHOTO MeToAa.

4.2.3 CTbiku Mexay obpasuamn TpyObl U PUTUHIa AOMKHLI ObITb TaKUMU Xe, KOTopble CTaHhapTHO UCMOoNb3YTCA
Ans uenbiTyeMelx o6pasLios.

4.3 3Ha4eHune HDB onpeaenseTcs 13 3HaveHnsa LTHS B cootBeTcTBMM € pasgenom 7 unu 10.

4.4 3Ha4eHune PDB onpepenseTtca n3 3HadeHuns LTHS B cooTBeTcTBUM € pasgenom 8 unu 11.

4.5 3Ha4eHue HDS gnsa Tpy6 onpefenseTca nyTemM YMHOXeHWs 3HadeHna HDB Ha nonpaBoyHblii KoadduLMeHT.

4.6 Mposepka 3Ha4eHnin HDB unn PDB ana apyrux usgenvii. Korga ans obpasLoB yxe onpeaeneHsl 3Ha4eHus
HDB wnu PDB cornacHo faHHOMy METOAY M NMPOUCXOAWUT UBMEHEHME NpoLecca Unu mMatepuana usgenus, MoxeT 6biTb
npousBefeHo NOATBEPXAEHNE UCXoAHbIX 3HaveHnii HDB unu PDB B cootBeTcTBMM € pasgenoM 12. CriegyeT npoBecTn
UcnblTaHWs No KpaiHel Mepe wecTn 06pa3LioB, U OHW AOMKHBI OTBEYATb YCTAHOBMEHHBIM KPUTEPUSAM.

MpumevyaHune — Pepakuua pasfena uameHeHa Ans npueefeHnsa B cooTBeTcTBue ¢ TpebosaHuamu fOCT 1.5
(nyHkm 7.9.5).
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[B.5 MNpouecc A

6 [lonrocpoyHoe UUKNMYecKoe ruapocraruyeckoe HanpsKeHue unu AonrocpovyHoe LuKnuyeckoe
rmapocTtaruyeckoe gasneHue

6.1 Bribupator cBobogHOe 60 3aKpennieHHoe KOHLeBOe YNIOTHEHWEe, OCHOBAHHOE Ha pacTArMBaloLLUX HanpsKe-
HUSAX, BbI3bIBAEMbIX BHYTPEHHUM JaBleHneM U TUMOM CTLIKOB B JaHHOI cucteme Tpy6 (cMm. 1.4).

6.2 Mony4aloT MMHUMYM 18 3HaYeHMiA NPOPLIBHOIO LIMKIMUYECKOro HanNpsPKeHUs ANS Kax Aol 3afjaHHO TeMnepary-
pbl B COOTBETCTBUU C METOAOM UcTbITaHMii ASTM D2143, 3a ucKIto4eHneM crieflyioLLero:

6.2.1 OnpepnensoT cpeiHU BHELLHWIA AnamMeTp U MUHUMANbHYIO TOMNLLUHY apMUPOBAaHHBLIX CTEHOK B COOTBETCTBUN
¢ MeToaoM ucnbiTaHuii ASTM D3567.

MpuMevyaHue 9 — U3-3a HeobxoaUMOCTU HapesaHusi obpasla AaHHoe onpefeneHne MoXeT GbiTb NpousBe-
AeHo Ha obpasue, He MpollegLleM UcTbiTaHue. BenepcTBMe 3TOMo Npu aHanmae UCMOMb3yoT 3aHOBO pacCcyUTaHHOE UC-
npaBneHHoe KonbLeBoe HanpsikeHue.

6.2.2 MNoBblWeHHOR TeMnepaTypbl UCTIbITAHWIA OCTUAOT NYTEM LMPKYMALMKA HarpeTon XUAKoCTH, NpUMEHAEeMOoi B
X0f€e UcnblTaHus, Yepes obpasel, Unu Npu ee UCTILITAHUAX B ropsiieM Bosgyxe. B niobom criydae xuakocTs formkHa nog-
AepxuBaTbesa B NpoMexyTke oT + 5 °F (3 °C) oT BbIGpaHHOW TeMnepaTyphl.

MpumevyaHue 10— Korga noBbiLLEHUE TEMMEPATYPLI B XOZ€ UCTILITAHUIA NOAAEPKMBAETCSA NyTEM HarpeBaHUsi
LMpKynupytoLen XuaKkocTn, NPUMEHAEMON MpU UCTbITaHUW, KOHTPONMPOBaTb TeMNepaTypy OKpyXaloLero Bosfyxa HeT
HeobXxoaUMOCTH.

6.2.3 3Ha4eHUs HaNpPsHXXEHUS UNKW JaBreHns JorkHbl 6bITb 0ToBpaHbl Takum 0b6pasoMm, UTobbl pacnpeaeneHme To-
YeK npopbiBa 6bI10 CNeayoWUM:
Yueno unknos Ao npopbiBa Toyek npopbiBa (MUHUMYM)
Ot 1000 ao 10 000 3
OT1 10 000 go 100 000
Ot 100 000 fo 1 000 000
Ot 1 000 000 go 10 000 000
Bonee 15 000 000

Beero 18
6.3 AHanuaupyoT pesynsTaThl UCMLITaHWIA, UCnonbaysa AN Kaxgoro obpasla 3aBUCUMOCTb fnorapudgmMa Hanpske-
HWUS UK faBneHns u3 pasgena 6, oT norapudgma Yncna LMKNoB 40 NpopeIBa, Kak onucaHo B Npunoxernun A1,

=W ww

MpumedyaHue 11— Kak npaBuno, Npu UCNbITAHUSX CTEKTOBOMOKOHHLIX TPYG Mo BepTUKanbHOW ocu (y) oTkna-
L bIBAOTCA 3HAYEHNSA HaNpsHXKEHUA UNW AaBMeHUs, a Mo ropusoHTanbHON 0CK (X) — 3HaYEHUS BPEMEHN UMK LMKNOB.

6.3.1 Obpasel, KOTOPLIA NPOTEKAET Ha PacCTOAHUM A0 OLHOro AMameTpa OT KOHLEBOrO YMNOTHEHUSA, MOXET
ObITb:

- BKJTHOMEH B Ka4€CTBE TOYKM NPOpPLIBA, ECMW HAaXOAUTCH HUXe 95 % KPUBOW NpefenoB J0BEPUTENBHOMO UHTEPBana;

- 3aMeHeH W BHOBb MCMbITaH NpW YCIOBWU, YTO HOBLIV NMPpopbIB ByAEeT Haxo4WTLCS Ha pacCTOAHUM Jarblue OfHOro
AnaMeTpa OT KOHLEBOro YMNiOTHEHUS,

- NNKBUAUPOBAH, a AaHHble He 3acHUTaHbI.

6.3.2 O6pa3upl, He npopBaBLlunecs cnycTs 6onee 15 000 000 uuknos, MOryT GbITb 3acHUTaHbl Kak NpopbIBbl NpU
0603Ha4YeHNM perpeccnoHHoOn NpsAMon. Mcnonb3oBaHue Takux AaHHbIX MOXET MPUBECTU K 3aHWXKEHWUIO UMW 3aBbILLEHUIO
3HaueHui umknudeckux LTHS u LTHP. B niobom cnyqae fomxHel BbiITh yAoBNeTBOpEHbl TpeboBaHWS f0BEepUTENbHOMO
WHTepBana 3Ha4YeHWin U3 pasgena 6.

MpumevyaHue 12— He npopBaBLumecs o6pasLipl MOryT BbITb UCTLITaHbI Jarlee U JIMHUU PEerpeccui nepecunTa-
Hbl NOCNe BO3HWKHOBEHMUA NpopbiBa.

6.3.3 OnpeaenstoT KOHEYHYIo IMHWIO AN 3KCTpanonsayMn no METOAY HauMeHbLUUX KBaapaToB C UCTONb30BaHUEM
TOYeEK NPopLIBa, a TakKe TOYEK HenpopkIBa, BLIOPaHHLIX MO KpUTEepUsaM, onucaHHbiM B 6.3.1 1 6.3.2. He cneayeT ucnone-
30BaTb TOYKM MpOpbIBa CO 3HAYEHUAMU AABMEHUS UK HaMPsXKEeHUs,, KOTopble NPUBOASAT K MPOpPLIBY, NPOUCXOASALLEMY
MeHee YeM 3a 500 LUMKIOB B cpefHEM; ONpPeAenuTh faHHbLIe TOYKW NYTeM yCpefHEeHUa KonuyecTsa UCNbITaHUiA LIMKIOB
[0 npopeiBa ¢ O4UHAKOBLIM YPOBHEM HaMNpsXXeHWs UNu AaBneHuns, Hanpumep, npu HanpsbkeHun B £ 200 yHTOB/KB. 4OM
(1380 kMa) unu gaenexun + 20 dyHToB/KB.AtoIM (138 Ka). BKro4yaloT B oT4YeT Bce AaHHble 0 ToYKaxX NpopbiBa, UCKIo-
YeHHbIX U3 pacyeTa, U OTHOCAT UX K AaHHOW KaTeropuu.

MpumedvyaHune 13 —lMocKorbKy AaHHbIA NpoLecc NPUMEHUM Kak Ans Tpy6, Tak v Ans UTUHIOB, PEKOMEHL YETCS,
4yTO6LI 06pasel TPyObl M PUTUHT BbINK UCTbITaHbl OfHOBPEMEHHO Kak ofuH obpaseL, nyTemM UCMONL30BaHUA CTaHAaPTHOrO
rpouecca UX COeANHEHNS C PUTUHIOM Ha OAHOM W3 KOHLOB. ECnu qoUTUHM NpopbiBaeT NepBbIM, OH MOXET OblTb OTAENEH,
a WUCMbiTaHWe NPOAOIMKEHO C Lieroi TpyGoi ¢ MexaHUYeckuM KOHLEBBIM YNNoTHEHWEM Ha MecTe uTuHra. B cnyvae, ecnu
Tpy6y NpopbIBaeT NepBoii, AaHHbIE MOXHO 3anucaTb, 3aMeHUTb TPYOY U MpogomkaTb UCNLITaHUA JO TeX Mop, Nnoka He
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npopeeT MUTUHN. Cneays 3Toi pekoMeHAaLM, UCTbITaTENb CMOXET NOMyYaTh TOYKM NPopbiBa W Ans Tpy6bl, U ANA PUTUHM,
NPOBOASA UCMBITAHWS TONBKO 0AHOro o6pasua.

7 Linknuyeckoe rmapocraruyeckoe pacyeTHoe 3Ha4yeHue

7.1 BeluucnsioT uukndeckoe LTHS B onpegeneHHoe Bpems (150x108 unun 657x106 uWKoB), kKak onucaHo B Npu-
noxeHun A1.

7.2 Ecrin SXy >0 (cMm. A1.4), faHHble criefyeT cYuTaTh HENMpPUrogHLIMU.

7.3 BeMuenawT r B cOOTBETCTBUU ¢ A1, Ecnu r ABNAETCA MeHbLUE NPUMEHAEMOro MUHUMArbHOMO 3HaYeHUs, Npu-
BefeHHoro B Tabnuue A1.1, AaHHble CregyeT cunTaTh HEMPUrOAHEIMU.

7.4 Mpu HeoBX0AMMOCTH ONPeAEnSAIoT KaTeropuio Uukndeckoro HDB B cooTBeTcTBUM € Tabnuueit 1.

8 Liuknuyeckoe pacueTHoe 3HayeHUe AaBNeHUs

8.1 UcnoneaytoT npouecesl Mo 7.1, 7.2 1 7.3, NoAcTaBUB 3Ha4YeHWe JaBrNeHUA BMECTO HanpsKeHus.
8.2 Npu HeobX0AMMOCTH OMPEAENSAIOT KaTeropuio Uuknudeckoro PDB B cooTBeTCTBUM ¢ Tabnuyeii 2.
Mpouecc B

9 llonrocpoyHoe NOCTOSIHHOE FNMAPOCTaTUYECKOe HamnpsXXeHue

9.1 BuibupatoT cBobofHoe Nubo 3akpenneHHoe KOHLEBOE YNNOTHEHUE, OCHOBAHHOE Ha pacTAruBaroLLMX Hamnpske-
HWSIX, Bbl3blBaeMbIX BHYTPEHHUM AaBfIEHNEM W TUMOM CTHIKOB B faHHOW cucteme Tpyb (cm. 1.4).
Yneno yukos Ao npopeisa Todek npopbiBa (MUHUMYM)

Ot 10 go 1000 4
OT1 1000 o 6000 3
Bonee 6000 3

Bonee 10 000

Bcero

1
18

9.2 Mony4atoT MUHUMYM 18 3Ha4YeHWA ToUeK NpopeIBa ANA KaXA0A 3afaHHON TeMnepaTyphl B COOTBETCTBUU C METO-
AoM ucnblTaHWit ASTM D1598 nnbo MeToaoM ucnbiTaHniAa ASTM F948, 3a uckntodeHnem cregyoLlero;

9.2.1 OnpepensaoT cpefHWA BHELLHWIA JuaMeTp U MUHUMaIBHYIO TOMNWWHY apMUPOBaHHLIX CTEHOK B COOTBETCTBUM
¢ MeTof oM UcnbiTaHuii ASTM D3567 (npumedaHue 9).

9.2.2 BHyTpu ncneiTyemoro obpasya Tpybbl Mnu duTuHra AomkHa 6biTe Boga. BHelHel cpefoit SBnserca Bo3-
Ayx nubo BaHs ¢ KOHTpONUpyeMoii Temnepatypoii Bodbl (CM. pasgen 7). MOXHO UCNonb3oBaTh Taloke APYryio cpeay, YTo
JOMKHO BbITb ONUCaHO B NPOTOKOMNE UcnbITaHUA. XKugkocTb, NpUMEHSIEMast B XO4 € UCTbITaHUs, AOIKHa NOAAEPKNBATLCA
B NpoMexyTKe oT + 5 °F (3 °C) oT BbIbpaHHO TeMnepaTypbl (CM. NnpuMedaHue 10).

9.2.3 3Ha4eHUs HanpspKeHUs Unu JaBrneHns 4ns ucneitaHuil AoMKHel 6bITb BEIGpaHbl TakuM 0bpa3om, 4Tobbl nony-
YNTb criegytolliee pacnpejeneHne Tovek npopelisa:

Tabnunya 1 — KaTeropuu rufjpoctaTM4ecKoro pac4eTHOro 3Ha4eHUA ¢ NOMoLLbIo NpoLecca A unu npouecca B

Kateropusa HDB WHTepBan paccunTaHHbIX 3HAYEHWUN
DyHT/KB. AtORME klMa DYHT/KB.AOWM kMNa
2500 17 200 OT1 2400 po 3010 Ot 16 500 go 20 700
3150 21700 Ot 3020 po 3820 Ot 20 800 po 26 300
4000 27 600 Ot 3830 po 4790 Ot 26 400 po 33 000
5000 34 500 Ot 4800 po 5990 Ot 33 100 go 40 900
6300 43 400 O1 6000 po 7590 Ot 41 000 go 52 900
8000 55 200 Ot 7600 po 9590 Ot 53 000 go 65 900
10 000 68 900 OT1 9600 ao 11 990 Ot 66 000 go 82 900
12 500 86 200 Ot 12 000 o 15290 OT1 83 000 go 105 900
16 000 110 000 Ot 15 300 o 18 990 Ot 106 000 go 130 900
20 000 138 000 Ot 19 000 po 23 990 Ot 131 000 go 169 900
25000 172 000 Ot 24 000 go 29 990 Ot 170 000 go 209 900
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OkKoH4aHue mabnuupi 1

KaTteropus HDB WHTepBan paccHUTaHHbIX 3HaYEHUI
DyHT/KB.AtoNM kMNa OyHT/KB.AIOWM klMa
31 500 217 000 Ot 30 000 go 37 990 Ot 210 000 po 259 900
40 000 276 000 Ot 38 000 go 47 000 Ot 260 000 go 320 000
2 CTaHpapTHblii ypoBeHb HanpshXeHuWs!, BeibpaHHkIid B cooTBeTcTBMM € ISO 3, cepua R10.
Ta6bnuya 2 — Kateropum ruapoctaTtuyeckoro pacieTHoOro 3HaueHusi ¢ NoMoLLbio npouecca A unu npouecca B
Kateropua PDB WHTepBan paccunTaHHbIX 3HaYeHUi
DyHT/KB.AIONM Bap? kMa DyHT/KB.AOAM klMNa
91 6,3 530 Ot 87 po 110 Ot 605 go 760
116 8 800 Ot 111 po 143 Ot 765 go 990
150 10 1000 Ot 144 po 172 Ot 995 o 1180
180 12,5 1250 OT1 173 go 220 Ot 1190 go 1510
230 16 1600 Ot 221 go 287 Ot 1520 pgo 1980
300 20 2000 OT1 288 no 345 Ot 1990 po 2380
360 25 2500 Ot 346 no 438 Ot 2390 po 3020
460 31,5 3150 Ot 439 o 556 Ot 3030 po 3830
580 40 4000 Ot 557 o 695 Ot 3840 po 4790
725 50 5000 Ot 696 o 876 Ot 4800 po 6040
910 63 6300 Ot 877 po 1110 Ot 6050 ao 7680
1160 80 8000 Ot 1115 go 1380 Ot 7690 po 9580
1450 100 10 000 Ot 1390 o 1720 Ot 9590 ao 11 800
1800 125 12 500 Ot 1730 fo 2220 Ot 11 900 go 15 300
2 CTaHAapTHbLIA YpoBeHb HanpskeHus, BelbpaHHbIN B cooTBeTCTBUM € ISO 3, cepua R10.

9.2.4 MopgepXuBaloT BHYTPEHHEE UCNbITaTENBHOE AaBneHne B KaxAoM obpasue ¢ TOMHOCTLIO A0 + 1 % OT Bbi-
GpaHHoro 3Ha4eHus. MamepsitoT Bpemsi o MpopbiBa C TOYHOCTHIO 0 = 2 % unu + 40 4, ecnu 40 4 cocTaBnsAtoT MeHee 2 %
OT U3MEPSEMOro 3Ha4YEHUA BPEMeH!.

9.3 AHannanpytoT pesyrnbTaThl UCNbITaHUiA, UCMONb3ys AN KaXA0W TOUKU MpopbiBa 3aBUCUMOCTL florapudma Ha-
NPSHKEHUA UNU JaBneHnsa B yHTax/KB.A0AM Unn kla oT norapudma BpeMeHuW npopbliBa B Yacax, Kak onucaHo B npuro-

xeHun A1 (npumedaHue 9).
9.3.1 Obpaasell, KOTOPbLIVA NPOTEKAET Ha PAaCCTOAHWM A0 OJHOr0 AnaMeTpa OT KOHLUEBOro YNNOTHEHUS, MOXET ObIThb:

- BKJIKOYEH B Ka4yecTBe TOYKM NpopbIBa, eCnu HaxoauTes Huxe 95 % KpUBOIA Npefenos AoBepUTENBHOIo UHTEpBana,
- 3aMeHeH M BHOBb UCMbITaH MpW YCIIOBUU, YTO HOBLIA NpopbIB ByAeT HaXo[UTLCA Ha PacCTOAHUW farblle O4HOro

fAvameTpa OT KOHLIeBOro ynnoTHEHUS,

- NUKBWAWUPOBEH, @ AaHHbIE He 3acyNTaHbl.

9.3.2 Obpasukl, He npopeasLUKecs Yepes Gonee 4em 10 000 4, MOryT GbITb 3acHUTaHbl Kak NPopLIBLI NpK 0603Ha-
YEHWUM perpeccroHHoi NpsiMoi. Micnonb3oBaHWe Takux AaHHbIX MOXET MPUBECTU K 3aHWKEHNIO UMK 3aBbILLIEHUIO 3HAYEHUH
nocTosiHHbIX LTHS 1 LTHP. B ntobom crnyqae fomkHbl BbiTb yaoBneTsopeHsl TpeboBaHNA JOBEPUTENBHOMO UHTEpBana

3Ha4eHui n3 9.3.1.

MpumeuvaHue 14 —He npopsaBwnecs o6pasLbl MOryT GbITb UCTILITAHLI Aanee U INHUKM perpeccui NnepecymnTa-
Hbl Nocre BO3HUKHOBEHUS MPOPbIBA.

9.3.3 OnpefenstoT KOHEYHYHO NUHNIO AR SKCTpanofsauun rno METoAy HauMeHbLIUX KBajpaToB ¢ UCTONb30BaHEM TO-
YeK NpopbiBa, @ Takke TOHEK HeMpopbIBa, BIGPaHHBIX MO KpUTEPUSM, onucaHHbiM B 9.3.1 1 9.3.2. He cnepyeT ucnonb3oBatb
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TOYKW NPOpPLIBA CO 3HAYEHUAMM AaBNEHWUS UMK HANPSXEHWUS, KOTOpble MPUBOAAT K MPOPLIBY, MPOUCXOASALLEMY MEHee YeM
3a 0,3 4 B cpeaHeM; onpegensioT faHHble TOYKU NyTEM YCpeLHEHNS KOMMYECTBa UCTIbITaHMWiA LUKIOB A0 NpopbkiBa ¢ oau-
HaKoBbIM YPOBHEM HanpsiKeHWA Unu AaBneHus, HanpuMep, npu HanpsxeHnun B + 200 cdyHTOB/KB.AtoiM (1380 KMa) unu
fasneHuu + 20 cyHToB/KB.AtoNM (138 KlMa). BKrto4yatoT B OTYET BCe fjaHHble 0 TOYKax NpopbiBa, UCKITIOYEHHBIX U3 pacyeTa,
1 OTHOCAT UX K faHHOI KaTeropuu (NnpumedaHue 12).

10 MocTosiHHOEe rMapocTaTuYecKoe pacyeTHoOe 3Ha4YeHe

10.1 BeluucnstoT noctosHHoe LTHS B onpegeneHHoe BpemMs (100 000 unu 438 000 4), kak onucaHo B NpunoxeHun A1,

10.2 Ecnn Sxy >0 (cM. A1.4), naHHble criefyeT cyYMTaTh HENPUrOLHLIMM.

10.3 BeluucnstoT r B cooTBeTcTBUM CA1.4.3. ECNK r MEHee NpUMeHAEeMOro MUHUMarnbHOro 3Ha4eHus1, NpUBeLEeHHOro
B Tabnuvue A1.1, AaHHble criefyeT cunTaTh HeMpPUrogHLIMMU.

10.4 Mpw HeoBXo[MMOCTHU ONpeaensroT KaTeropuio Lukndeckoro HDB B cooTBeTCcTBUM C Tabnuuei 1.

11 NocTosiHHOE pacuyeTHoe 3HaYUeHue AaBneHus

11.1 Ucnonbk3aytoT npoueccsl o 7.1, 7.2 1 7.3, NOACTaBUB JaBneHne BMECTO HanpsbKeHUs,
11.2 Mpu HeoBXOAMMOCTW OMNpesenstoT KaTeroputo Luknudeckoro PDB B cooTBETCTBUM C Tabnuuei 2.

12 MNposepka 3HavyeHunit HDB unu PDB

12.1 B To Bpems Kak TpyObl UMeEIOT KOHKpeTHbIe 3HadeHust HDB unu PDB, onpeaeneHHsle B COOTBETCTBUM C NPO-
LieccoM A unu npoueccom B, noboe nsmeHeHne matepuana, npoLecca NPou3BoACTBa, KOHCTPYKLUMKU UNU TOMLLMHBI BKNa-
AbiLlei MoxeT noTpeboBaTb COPTUPYIOLLYYIO OLIEHKY, kak onucaHo B 12.2, 12.3, 12.4, 12.5 1 12.6.

12.2 Mony4areT TOYKU NpopbiBa ANA Kak MUHUMYM ABYX HabopoB obpasLioB, rae B kaxgoM Habope HaxoguTcs no
Tpu u Bonee obpasua, UCNbITYEMbIX NPU OAHOM U TOM Xe YPOBHE HamnpsiKeHUs W AaBneHusl, HanpsXeHWs B npegenax
+ 200 cpyHTOB/KB.At0IM (1380 KlMa) 1 fasneHuns ot + 20 dyHT/KB.AtoiiM (138 klMa) cneaytowm obpasom:

12.2.1 Ansa npouecca A

Yuecno LWKMoB Ao npopeiea (cpeaHee no Habopy) Yuncno Touek npopbisa (MUHUMYM)

Ot 15 000 go 300 000 3
Bonee 1 500 000 3
Bcero 6

3acunTeIBalOT 3a NpopbIBbI 06pa3Libl, He NpopBaBLUKMXCS Yepes Bonee Yem 4 500 000 UMKMOB, YTO MOXET NPUBECTU
K 3aBblLUEHUIO 3Ha4eHun npsamoi perpeccun HDB unu PDB.

12.2.2 Ans npouecca B

Yuneno yacos o npopbiBa (cpegHee no Habopy)

Yueno Touek npopbiBa (MUHUMYM)

OT110 go 200 3
Bonee 1000 3
Bcero 6

3acuuTbiBaloT 3a NpopbiBbl 06pasLbl, He NpopBasLUKecs Yepes Gonee Yem 3000 Y, YTO MOXKET NPUBECTM K 3@Bbl-
LLUEHWIo 3Ha4YeHui npsiMoii perpeccun HDB unn PDB.

12.3 BeluucnstoT u cTposT B 95 % foBepuTenbsHOM UHTepBane 1 B 95 % npegene nporHo3npoBaHUsA UCXOAHOMN Nps-
MOW perpeccun B COOTBETCTBUM C NMYHKTOM A1.4 ¢ UCNONb30BaHUEM AaHHbIX, NOMYYEHHLIX paHee.

MpumMmevaHune 15—Tlpenen NporHo3nupoBaHna onpegenseT rpaHuLbl oTaenbHbIX HabrtoaeHni, B TO BpeMsi Kak
[lOBEPUTENbHbIA UHTEPBan onpefensaeT rpaHuLbl NPSMOR perpeccuu.

Mpumevanune 16 —Tpn 95 % foBepUTENBLHOM WHTEpBarne ecTb 2,5 % BepoATHOCTL TOro, YTO CpeAHee 3Ha-
YeHne NPsAMON perpeccun MOXeT OKasaTbCs Hafj BEpPXHUM NpefernoM AoBepUTEnsHOro uHTepsana, u 2,5 % BeposiTHOCTb
TOro YTO CpefiHee 3HavyeHue Ans NPAMOIA perpeccui OKaXKeTCs HXe HUXHero npegena. Ana 95 % npegena nporHosunpo-
BaHusA ecTb 2,5 % BEpOATHOCTL TOrO, YTO OTAENbHbLIE TOYKM AaHHbLIX OKaXyTCA 3@ BEPXHUM NpeAenoM NporHo3mpoBaHus,
N 2,5 % BEPOATHOCTbL TOrO, YTO OTAENbHbLIE TOMKU AaHHBLIX OKaXYTCH 38 HUXHWUM MpesernioM NporHo3upoBaHus.

12.4 INiobble M3MeHeHUst B MaTepuare Tpyb 1 npouecce NpPousBOACTBA MOXHO CUMTaTb HE3HAYUTENbHBIMU U [O-
NyCTUMbIMU, €CNU pesynsTaThl, Nofny4YeHHble B 12.2, oTBe4aloT crefyoWwuM KpUtepusm.

12.4.1 CpefHas TovKa NpopkiBa ANSA KaXKAOr0 YPOBHA HaNPsPKEHUS UMW AaBMEeHUs] HaXOAMTCSA He HUXEe HUXHEro
npeaena 95 % goBepuTenbHOrO UHTEpBana NPAMON perpeccuu.
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12.4.2 HWXHAS To4Ka NpopblBa 4N KaX40ro YpoBHA HaNpsXXeHWs UMW AaBleHUs HaxoauTCA He HUXe HUXHero 95 %
ripeaena nporHo3npoBaHus UCXO4HON NPAMOIA perpeccum.

12.4.3 Touku npopeiBa pacnonaraoTca Ha MCXOLHON NPSAMON perpeccun. Huxe UCXOAHON NPSMOI perpeccun MoxeT
HaxoauTbCA He Bonee ABYX TPETHWUX TOMEK NPOpPLIBA.

12.5 B oTnn4me oT 12.4 nobble W3MeHeHWUs B MaTepuarne Tpy6 1 npoLecce NpousBogCcTBa cHuTaTh A0NYCTUMBIMMU,
ecnu pesyneraThl, NoryYeHHble B 12.2, 0TBEYaIOT CreAy oMM KPUTEPUSAM:

12.5.1 Bce TOYKM AaHHbIX HAXOAATCA BhILLE HKHero npeaena 95 % AoBepuTENbLHOrO MHTEpBana NpsiMoii perpeccuiu.

12.5.2 Mo KpaiiHeil Mepe ABe TOYKU NpeBLILLAtoT Bpems npopbiBa B 4.5 x 10 6 yuknos unu 3000 u.

12.6 daHHble, oTBeYatoLe KpUTEPUAM, ykadaHHbIM B 12.4 unn 12.5, MoryT cunTaTbCca HYacTbio UcxogHoro Habopa
ZaHHbIX U HOBOWA NpsMoii perpeccuu n onpegenats HDB unu PDB, ncnonb3ays Bce TOWKKU NpophIiBa.

12.7 B cnyyvae, ecnu faHHbIe He OTBEYatoT KPUTEpUAM, yKasdaHHbIM B 12.4 unu 12.5, naMmeHeHus crneayeT cinTaTb
3Ha4YNTENbHLIMK, U AoMKHa ObITb Co3faHa HoBas npsMas perpeccun. B To BpeMs Kak NPOBOASATCSA HOBbIE UCMBITAHUSA, 3a
HWXHWIA uHTepean HDB unu PDB gna mMaTepnanos nnv naMeHeHus npoLecca NpousBogcTea MOXHO cHUTaTk criegytoLlee:

12.7.1 HuxHuit npegen 95 % [OBEpUTENBLHOIO MHTEpBana NPsiIMO perpeccun 3HadeHns, Nony4eHHoro nyTem aKc-
Tpanonsumu Tovek npopsisa oT 12.2.1 fo 657 000 000 uwmkros (50 net) cornacHo npoueccy, onucaHHoMy B 7.2, Unu oT
12.2.2 o 438 000 4 (50 neT) cornacHo npoueccy, ONUCaHHOMY B NPUNOXeHUU A1,

12.7.2 HuxHwnia npenen 95 % AoBepuTenbHOro MHTepBarna MexXoaHoi npsMoit perpeccun 3a 50 ner.

13 MNapocTaTuyecKoe pacyeTHoe HanpsKeHUe UNu rmgpocTaTuyeckoe pacueTHoe fAaBrneHune

13.1 Nonyyator HDS mnu HDP nytem ymHoxeHus HDB unn PDB, kak onucaHo B npoLecce A unu npouecce B, ¢
MOMOLLIbIO MOMPaBOYHOro KoadhduLMeHTa, BbIGpPaHHOMO AMA MPUMEHEHUA K onpegeneHnto AByX rpynn ycnosui. MNepsas
rpynna paccmaTpuBaeT U3MEeHEeHMWS YCOBUIA UCMbITaHUA U NPoM3BOACTBa, 0COGEHHO CTaHAapTHLIE U3MEHEHUS B MaTepu-
ane, NPOM3BOACTBE, XapaKTepucTukax, cnocobax TPaHCMOPTUPOBKM, @ TakXKe npoLecckl OLeHKW B AaHHOM MeToae. Bro-
pas rpynna paccmaTpuBaeT NpuMeHeHne, 0COGEHHO yCTaHOBKY, BHELLHWE YCIIOBUSA, TEMMEpPaTypy, BO3MOXHbIEe ONacHOCTH,
XenaeMbli CPOK IKCMnyaTaLun 1 BbIGpaHHYHo cTeneHb HafeXXHOCTH.

MpumevyaHune 17 — Llenblo faHHOrO METoAA He ABNAETCA MPeAocTaBneHne NonpaBoYHbIX KO3hPULMEHTOB.
MonpaBoYyHbIA KoahdULMEHT AormKeH BbiTb BEIGpaH MHXEeHepOM-NPOEeKTUPOBLLMKOM NOCe NOMHOM OueHKN ycnosuii 06-
CINYXUBaHUSA W WHXEHEPHBEIMWU CBOWCTBAMMW KOHKPETHBIX MaTepuanos nnacTMaccoBelx Tpyb. PekomeHaoBaHHble nonpa-
BOYHbIe KOaPDULMEHTLI He ByayT paspaboTaHel unu BeinyLieHsl ASTM.

14. HoMMHanbHoOe gaBneHue

14.1 Ons gaHHbIX, OCHOBaHHbIX Ha KONbLEBOM HanpsXXeHnu, BbIMYMCIAIOT HOMUHanNbHoe gasrneHue us HDS no gop-
myne 1SO, npuseaeHHo B 3.1.8 ANA Kaxaoro guameTpa U TONLWMHEI CTEHKU TPYObl, U3rOTOBMEHHOW M3 onpeaerneHHbIX
UCMbITAHHBIX MaTepUarnoB U KOHCTPYKLMIA.

14.2 [INa faHHbIX, OCHOB&HHbLIX H& BHYTPEHHEM faBMeHWU, BbIYUCASIOT HOMUHANbLHOE AaBfeHNe HENOCPEACTBEHHO
13 HDP ansa usgenuia, n3roToBneHHbIX U3 onpefeneHHbIX UCNblTaHHbIX MaTepuanoB U KOHCTPYKUUNA.

MpuMmevyaHne — Pefakuua pasgena U3aMeHeHa Ans npuBefeHUs B cooTBeTcTBME ¢ TpeboBaHuamu FOCT 1.5
(rnyHkm 7.9.8).

nB.6

15.1 MpeaocTaBnAT OTYET O cregytoLlei nHhopmaLmm:

15.1.1 MNonHoe o6o3Ha4eHne obpasLia, BKIOYasa TUM, UCTOMHMK, KOLOBLIA HOMEP W3rOTOBUTENS, HOMEP NapTuu, a
TakKe BaXHY XPOHUKY, €Cnn TakoBasi UMeeTes.

15.1.2 XapakrepucTuka obpasLia, BkNovas HOMUHambHLIA pa3Mep, CPEAHIo U MUHUManbHYIO TOMNLWUHY apMUpo-
BaHHOM CTEHKW, CPEAHWIA BHELLHWIA JnameTp, a Takke TENOU30NUPYOLLWMIA MaTepran U ero TOMNLWWHY, ecnu uagenue 6uino
TennousonmpoBaHo.

15.1.3 XapaKkTepucTnkn oUTUHra, BKNoYas TUN pUTUHra, a TakKe BCe NMYHKTLI, NepedncnerHsle B 15.1.2.

15.1.4 MNpumeHseMeblii npovecc (npouecc A unu npouecc B), a Takke MapKupoBKa aHHOro MeToja UCTIbITaHWA co-
rnacHo ASTM.

15.1.5 Tun KoHLEBOro ynnoTHEeHUs, 3akpenneHHoe unu caobogHoe.

15.1.6 TemnepaTypa nogaepXvBaHua BO BpeMS UCTIBITAHWA.

15.1.7 UcnbiTaHnA BHELWHUX U BHYTPEHHWUX YCIOBUIA TPYObI.

15.1.8 Tabnuua HanpsKeHU M AaBneHwii B pyHTax/KB.AtoM unu Kia, a Takke KONM4ecTBO LIMKITOB NpopkiBa (Npo-
Lecc A) v BpeMeHu Ao npopkiBa (MpoLecc B) Bcex ucnbiTyeMbiX 06pasLos; Npupoaa npopkia v U3genue, rae oH cryyun-
¢S, PUTUHr unn TpyBa. ObpasLipl, KoTopble OblNN NPUHATEI 3@ U3AENNUSA C NPOPLIBOM NMOCHE HAXOXAEHWS NoA HanpsXXeHnem
Unv gaeneHneMm B TeveHune 6onee yem 15 000 000 yuknos unu xe Gonee Yem 10 000 Y, AOMKHBI ObITh BbigENEHbI.

15.1.9 OnpegenexHHoe LTHS vnu LTHP.

15.1.10 BHa4veHue r.

15.1.11 HDB wnu HDP.

15.1.12 NetouHuk HDB vnn PDB (7.1 unu 7.2 ana npouecca A unu 10.1 unu 10.2 ans npouecca B) u Bce paccyu-
TaHHble 3Ha4YeHUs1 B COOTBETCTBUU € Tabnuuei 1 unu Tabnuuen 2.
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15.1.13 Kakoe-nubo Heobbl4YHOE NoBeaeHne, 3aMe4YeHHOe NPU NPOBEAEHNN UCNBITaHWUIA.
15.1.14 Jatbl npoBeAeHUs UCTbITAHWIA.
15.1.15 Ha3saHue nabopaTopuit U OTBETCTBEHHOrO 3a NPOBESEHNE UCTLITaHWIA.

MpumevyaHue — Pepakuus pasgena usMeHeHa 4Ns NPUBEAEHUs B COOTBETCTBMUe ¢ TpebosaHuamu [OCT 1.5
(nyHkm 7.9.10).

MpunoxeHue
(O6s3arenbHoe)

A1 BblYyMCNeHMA HAaMMEHbLIUX KBaAPaToB A1 AONITOCPOYHOro ruapocTaTu4ecKoro ycunusa
Unun AQosIroCpoYHOro rugpocTaTuyecKoro aaBreHus

A1.1 O6Wwue AaHHbIe
A1.1.1 AHanus ocHoBaH Ha crefytoLiemM COOTHOLLEHUN:

y=a+bx (A1.1)

rae y — nepsas NepeMeHHasi, X = BTopas nepemeHHasi, b = yrnosoi KoathULMEHT NPSMON, U & = OTPE3OK Ha OCK .
A1.1.2 cnonb3yroT aHanms fIMHeAHOro COOTHOLLEHMUS PYHKLMIA (MHOrAa HasblBaeTCH «aHanua KoBapuaymii»), B oT-
TNndre OT UCTIBITAHWIA Ha 3HAK ( «+» UNU «—») YITOBOro KoadhpuLUeHTa, a Takke KO3 PULMEHT KoppenaLun KonumyecTsa
JOCTYMHbIX AaHHbIX. Mcnonb3yemble opmynbl JaOTCS BMECTe € MpUMepaMu AaHHbIX U pesynsTaTaMu, Ha OCHOBaHWW
Yero MoryT 6biTb BbINOSHEHbI Ntobble Apyrie cTaTucTUYecKMe pacyeThl, OTIUYHBIE OT AeACTBUA COrNalLeHus, ¢ Npumepa-
MW Pe3ynLTaToB B YCTAHOBIIEHHBIX PaMKaX.
A1.1.3 B HacTosILLeM NPUNOXEHUU NepUo akTyanbHOCTU pacyeToB cocTaBnsaeT 50 neT.

A1.2 MNpouecc aHanu3a AaHHbIX

A1.2.1 Ucnonk3oBaHne aHanusa fIMHEeAHOro COOTHOLWEHNS PYHKUUIA ANA aHanusa n nap 3Ha4eHuid AaHHbIX (Takux
KaK y 1 X) U nonyyeHus cneayowei nHdopmMaLmm.

A1.2.1.1 Yrnosoii koadpdmumeHT npAMon, b.

A1.2.1.2 OTpe3ok Ha ocu y, a.

A1.2.1.3 KoadhduumeHT koppensauum, r.

A1.2.1.4 3na4eHuna HuxHero npefena 95 % foBepuTENLHOMO UHTepBana u npeaena NPorHo3upoBaHuns.

A1.3 NpucBanBaHne nepeMeHHbIX

A1.3.1 MNMycTb x — Igt, rae t — BpemA B Yacax (Unu UUKIoB), Torda y — IgV, rae V — 3HaveHne HanpsxeHun (aas-
neHus).

A1.4 ®opmMynbl cooTHOLEHUA hYHKUUI U MeToA BblYMCIIEHUsA

A1.4.1 OcHOBHasi cTaTUCTUKa U BEMUYNHbI
A1.4.1.1 Ucnonb3yoT criefyioLLyto OCHOBHYIO CTAaTUCTUKY U BEMUYUHBI
N — 4ncno nap 3Ha4YeHUin pe3ynsraToB usMepeHuit (V. t,),

y;= gV,
rae V;— HanpsixeHue (AaBrneHWe) Npu NPopLIBE B U3MEPEHUN /;
i=1,.n,

Xi— Igt; rae t;— Bpems 40 NpopbiBa B Yacax npyu usmepenun i; i =1,...n;

y— apmcpmeTquCKoe 3Ha4eHue BCeX y; BENMUYUH:
1

7=;Zy,-: (A1.2)
; —_ apM¢MeTw-|ecme 3HauveHue Bcex Xi BENMUYUH:

— 1

XZ;ZX’-' (A13)

A1.4.2 OTHOCUTENbHbLIE CyMMbI KBapaToB
A1.4.2.1 BouMCnSI0T criefylolue cyMMbl KBaJipaToB U NepekpecTHbIe Npon3BeeHuns:

Sy =2 3 (%= XNV~ ). (A1.4)
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A1.42.2 Ecnun Sxy> 0, cnepyeT cynTaTh pesynsTaThl HeNpUrogHeIMU ANs OLEHKU MaTepuana; ecrim HeT, TO BblYnc-
NAT Takke crefyowee:

Sxx=%2(xi_;)2; (A1.5)
1 —2
Sy = 2=y (A1.6)

A1.4.3 Koppenauus pesynsraTos
A1.4.3.1 BelvucnaoT koaddrULMeHT Koppenaummn r us crnegyoLlero COOTHOLLEHUS:

(Syy)?

rz(sxx's

; (A1.7)
w)

r=+r.
A1.4.3.2 Ecnu 3Ha4eHne r MeHbLUIE MPUMEHUMOro MUHUMaInbLHOroO 3Ha4YeHUs, NpeacTaBneHHoro B Tabnuue A1.1 B
KadecTBe n, criefyeT yaanuTb pesynstarthl U nepeiti Kk A1.4.4.

A1.4.4 CooTHowWweHunA yHKUNUIA
A1.4.4.1 YToBbl HallTW @ 1 b ANA NMHWN COOTHOLIEHMS YHKUMIA y = a + bx (dhbopmyna A1.1), cHavyana BLIYUCAAIOT:

s
A= [S—yyj (A1.8)
XX

b=k (A1.9)

3arem:

Tabnuya A1.1 — MuHMManeHele 3Ha4eHUs AnA KoachduUMeHTa Koppenauum r, Ana NpUeMnemblX AaHHbIX OT N nap
pesynsraTos

MuHumMansHoe sHaqeHue r (n-2) MuHumansHoe 3HaveHune r
0,6835 24 0,4952
0,6614 25 0,4869
0,6411 30 0,4487
0,6226 35 0,4182
0,6055 40 0,3932
0,5897 45 0,3721
0,5751 50 0,3541
0,5614 60 0,3248
0,5487 70 0,3017
0,5386 80 0,2830
0,5252 90 0,2673
0,5145 100 0,2540
0,5043

Tabnuuya A1.2— «t» 3HadeHUe UcnbITaTens (4BYCTopoHHUi 0,05 ypoBeHb 3HAUMMOCTH)

3HauveHune 3HaveHue 3HaueHue

CreneHb ceoGoabl CbiogeHTa, ¢, CTeneHb cBoGoAbl CTbioneHTa, t, CTeneHb cBoGoAb! CTuloneHTa, £,

(n-2) t, (n-2) t, (n-2) t,
1 12,7062 46 2,0129 91 1,9864
2 43027 47 2,0117 a2 1,9861
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CTteneHb cBoGOAbI

3HauveHune
CtetogeHTa, £,

CTteneHb cBOGOAbI

3HaveHue
CrbtogeHTa, ¢,

CTteneHb cBoGOAbI

3HaveHve
CTblogeHTa, £,

(n-2) t, (n-2) t, (n-2) t,
3 3,1824 48 2,0106 93 1,9858
4 2,7764 49 2,0006 94 1,9855
5 2,5706 50 2,0086 95 1,9853
6 2,4469 51 2,0076 96 1,9850
7 2,3646 52 2,0066 97 1,9847
8 2,3060 53 2,0057 98 1,9845
9 2,2622 54 2,0049 99 1,9842
10 2,2281 55 2,0040 100 1,9840
" 2,2010 56 2,0032 102 1,9835
12 2,1788 57 2,0025 104 1,9830
13 2,1604 58 2,0017 106 1,9826
14 2,1448 59 2,0010 108 1,9822
15 2,1315 60 2,0003 110 1,9818
16 2,1199 61 1,9996 112 1,9814
17 2,1098 62 1,9990 114 1,9810
18 2,1009 63 1,9983 116 1,9806
19 2,0930 64 1,9977 118 1,9803
20 2,0860 65 1,9971 120 1,9799
21 2,0796 66 1,9966 122 1,9796
22 2,0739 67 1,9960 124 1,9793
23 2,0687 68 1,9955 126 1,9790
24 2,0639 69 1,9949 128 1,9787
25 2,0595 70 1,9944 130 1,9784
26 2,0555 71 1,9939 132 1,9781
27 2,0518 72 1,9935 134 1,9778
28 2,0484 73 1,9930 136 1,9776
29 2,0452 74 1,9925 138 1,9773
30 2,0423 75 1,9921 140 1,9771
31 2,0395 76 1,9917 142 1,9768
32 2,0369 77 1,9913 144 1,9766
33 2,0345 78 1,9908 146 1,9763
34 2,0322 79 1,9905 148 1,9761
35 2,0301 80 1,9901 150 1,9759
36 2,0281 81 1,9897 200 1,9719
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OkoH4aHue mabnuupt A1.2

CTeneHb cBoOOAbI CTif:ee:rae, t, CTeneHb cBOGOAbI CTS::E:::E:, t, CTteneHb cBoboAabl CTiT:,:ee;Tae, t,
(n-2) t, (n-2) t, (n-2) t,
37 2,0262 82 1,9893 300 1,9679
38 2,0244 83 1,9890 400 1,659
39 2,0227 84 1,0886 500 1,647
40 2,0211 85 1,883 600 1,9639
41 2,0195 86 1,879 700 1,634
42 2,0181 87 1,9876 800 1,9629
43 2,0167 88 1,0873 900 1,626
44 2,0154 89 1,870 1000 1,9623
45 2,0141 90 1,867 1,9600
a=y-bx. (A1.10)

MpumevaHune A1.1 — Mockonbky y =IgV un x = Igt, rae V= 10%, t = 10X, To NnpUMeHUMOe COOTHOLWEHUe V 1 ¢
BbIMAAUT cregyownm obpasom:
V= 1O(a+b-log10 t).
A1.4.5 BblMucneHue Bapuauui
A1.4.5.1 Ecnun t, — npumeHnMoe BpeMs 10 NpopbIBa, TO BbIYUCNAIOT:

Xp :Iog10 tL' (A111)

A1.4.5.2 BbuucnaioT cneayoLLyto cTaTucTudeckyto nocneaoarensHocTb. OT /=1 o i = n Gonblue BCEro NOAXoauT
&; ANA BepHOro sHaueHnsi x Gofblue BCEro NOAXOANUT Y, ANA BEPHOMO 3HAYEHUS y U AUCTIEpCUU OLIMBOK — G, ANA Ha-
XoxaeHus x no opmyne A1.12, A1.13, A1.14 cooTBETCTBEHHO:

_{Mi+(yi—ab},

A1.12
3 —— (A1.12)
Y; = a+bi&;. (A1.13)
2_{2(yi_yi)2+}"2(xi_éi)2} A114
% = Mn—2) ' (A1-14)
A1.4.5.3 Beluucnatot crneaytoLee: "
=255 (A1.15)
2.8,y
2.\-b o2
D="——5 (A1.16)
n-Syy
B=-D x-(1+7). (A1.17)
A1.4.5.4 BblunCnAIOT criegyrolme gucnepcuu:
- Aucnepcuto C oT b no opmyne:
C=D(1+7); (A1.18)
- Avcnepcuto A oT a no hopmyne:
_ S
A= D{x2(1+1)+%y}; (A1.19)
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- Ancnepcuio 6, oT nogoBpaHHoi Kpusol x; no dopmyne:
c?, =A+2Bx + fo; (A1.20)
- Aucnepcuio olnbok o, oT y no opmyne:
o2 = 2ho?; (A1.21)
- 0o6LLyto ancnepeuio o, Ans MOCMEAYIOLMX 3Ha4EHHiA y; OT y A0 X, No (opmyne:

02 =05 +02. (A1.22)

A1.4.5.5 BLIMUCNAKT OLEHKY CTaHLapTHOMO OTKITOHEHUS G, OT y; no cpopmyne:
2, .20
o, =(o5+02)>° (A1.23)
1 NPOrHO3UPYEeMYto BEMIUUNHY OT Y 1O X; COrMTacHO COOTHOLLEHWNIO:
yL=a+bxg, (A1.24)

rae a u b UMeloT 3Ha4YeHUA, HalaeHHble no opMynam A1.9 n A1.10.

A1.4.6 BeluucneHus n foBepUTeNbHbIE UHTEpBanbI

A1.4.6.1 BbluncnsarT HuxHWA npeaen 95 % Npepena NporHo3npoBaHUs ¥, g gs, NPOrHO3UPYeMBIi Ans y; no ¢op-
Mmyne:

Yio9s =YL —4,0y, (A1.25)

r4e y; — 3HadeHue, HallfeHHoe no copmyne A1.24, koraa x; (ecnu NPUMEHUMO) — 3HaYeHWe, HaliieHHoe nNo dopmyne

A1.11, nogxoauT Ans o6o3Ha4YeHna cpoka, Hanpumep, B 50 net (x; = 56415 (Yacos)) unu cpoka, o6osHavato-
L{ero MUHUManbHoe 3HaYeHne npeaena NporHoaupoBaHus 95 % [0BepUTENbHOMO UHTepBana Ansa cregyoLmx
nsMmepeHuin V;

o, — 3Ha4YeHwue, HaligeHHoe no dopmyne A1.23;

t, — «t» 3Ha4yeHune, NpUMEeHUMOe ANA UcnbITaTens Ana v = n — 2 df, kak npeactaeneHo B Tabnuye A1.2 ans ABycTo-
poHHero 0,05 ypoBHA 3HAYUUMOCTU (CO 3HaYEHUeEM * 2,5 %).

A1.4.6.2 BeluncnaoT nepekpecTHbIW HUXHUA npeaen 95 % npefena NporHo3sMpoBaHUA V U3 COOTHOLLEHUS:

v

Viggs = 107105, (A1.26)
A1.4.6.3 3HaveHeM NPOrHO3NPYEMON BENUUMHLI V NP1 BpeMeHu t; aenaeTca V, npeAcTaBneHHas COOTHOWEHNEM:
v, =10vh, (A1.27)

rae Y, — 3HayeHue, HalaeHHoe no hopmyne A1.24.
A1.4.6.4 Mpu BbluMCNEHUN Oy = Gp no dhopmyne A1.22 ckopee ByeT HalieH 1oBEpUTENbHBIA MHTepBan ANA Kpu-
BOI, YeM npefen nporHo3npoBaHnsa AN AansHEnLWmx usmepeHmnit.

MpunoxeHus
(CnpaBoyHble)

X1. AHanu3 gaHHbIX

X1.1 3aBUCUMOCTb KOMbLEBOro HanpsXeHusa oT LMKNOB A0 NpopbiBa U BpeMeHU Ao NpopbiBa

X1.1.1 KonbueBoe HanpsbkeHue siBnsetcs 6onee yqobHbIM NapaMeTpoM ANA UCMOSb30BaHUA NPW NOMbITKE NPOrHO-
31pOBaTh AONFOCPOYHOE A pocTaTuYeckoe ycunue Matepuana. Ero ucnonbsoBaHune cokpallaeT pasbpoc faHHbIX NyTem
KOMMEHCMPOBaHUSA PasnnYHbIX XapaKTepUCTUK UcnblTyeMoro obpasua. OHO HopManuayeT AaBneHne 4N\ pasinyHbIX pas-
MepoB obpasLa 1 coKkpallaeT U3MEHEHNSA [0 NapaMeTpOB MaTepuanos. B cBA3N ¢ 3TUM OHO LUMPOKO WCMONb3yeTcs ANs
OLIEHKM AONTOCPOMHBIX MAPOCTAaTUHECKUX CBOWCTB NacTMaccoBbiX Marepuanos. O4eBUAHO, YTO MOCHE TOro Kak 3HadeHune
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HDS B nepBLIi pa3 onpegenseTcs ANs ONpefeneHHoro Marepuana unu KOHCTPYKUMK, AaHHOe 3Ha4YeHne MOXET WCNonb-
30BaTbCA AS1A MPOrHO3MPOBaHUS AOMTOCPOMHOMO faBneHus TPyBHbIX M3fenuid NyTeM KOMMNEHCUPOBaHUA pasfiUdHbIX pas-
MepoB n3genui.

X1.1.2 [NaBHOe OrpaHnyeHne Npy UCNonbL3oBaHWMN KOMbLEBOrO faBEHUs 3aKo4aeTCcs B TOM, YTO OHO MOXET Mnpu-
MEHSATBLCA TONbKO AN NpocThbiX 06pa3uos Tpy6. Ero npumeHeHne rnasHbIM 06pa3omM GbINo cokpalleHo O MaTtepuarnos U
HEeKOTOPbIX N3AenuiA, Taknx Kak TpyGbl U NPocThle PUTUHIN (COeqUHEHNS).

X1.2 3aBMCUMOCTb BHYTPEHHEro gaBneHus oT LUKINOB [0 NpopbiBa UNM BpeMeHUu A0 NpopbiBa

Wcnonb3oBaHne BHYTpeHHero faBrneHus 6onblue pacluMpseT NpUMeHeHe JaHHOTO MeTofa Ans NPOrHo3MpoBaHKS
cpoka aKcnryaTtauum Anst MHOTUX U3Lenuid CIOXHBIX CTPYKTYP, YEro He MOTYT NO3BOMUTE BLIMUCTIEHMST KOMBLIEBOIO Hanps-
XeHus. JlorapucM BHYTPEHHEro aBNeHUs UCMOoL3YETCH B BEIMUCNIEHUAX BMECTO NlorapudMa KornbLEBOrO HanpshXeHUS.

X2. Mpumepbl BblYUCTIEHUIA

X2.1 OcHOBHbIe gaHHble

MpuMep AaHHBIX, MPUBEAEHHLIA B Tabnuue X2.1, a Takke aHann3 gaHHbIX, NPUBEAEHHLIA B HACTOALEM NPUNOXe-
HUKU, MOXET BbITb UCMOMb30BaH AN NPOLECCOB CTAaTUCTUKKA. M3-3a oMBOK NpU OKPYrNeHWU Mana BEPOATHOCTb TOMHOMO
cornaLleHns, Ho NpuemneMsle npoLecchl AOMKHLI NPOXOANTL B Npeaenax + 0,1 % oT pesynsTaToB, NpuBefeHHbIX B X2.5.

X2.2 CyMMbI KBagpaToB

S, =0,798109,

S,y =8,78285 - 1074,

S,y = —0,024836.

X2.3 KoacbcpuumeHT koppenauuu

r=10,938083.

X2.4 CooTHolweHuA hbyHKUUN

A =1,100457 - 1073,

b=-3,31731 1072,

a=3,782188.

X2.5 BbluucneHHble Aucnepcun:
D=4,84225- 1075,

B=—1,46896 - 1075,

C (avcnepcws oT b) =5,01271 - 1075,

A (aucnepens ot a) =4,66730 - 1072,
(5,2, (mmcnepcus owmbok Ans) x = 4,046696 - 10~°
(55 (mmcnepcus owmbok ans) y = 1,1601 - 104,

X2.6 OrpaHuYeHuns fOBEPUTENBLHLIX UHTEpBanos

Ona N = 32 n t ucnbitatena = 2,0423 pacyeTHan BeNMYMHa, a TakKke J0BEpUTeNbHLIE MHTepBansl U Npefensl Npo-
rHO3MpOBaHMWA NpuBeAeHbl B Tabnuue X2.2.

Tabnuya X2.1 — lNpuMepbl AaHHBLIX 4518 NPUMEPOB BbIYUCNEHUI

Touka Bpems, | HanpsxeHue, Log Log Hanpsa- Touka Bpems, | HanpaxeHue, Log Log Hanps-

ﬂiﬁ(’ 4y yHT/KB.AIOHM Bpems, 4 XeHwue, f AaHHbBIX 4 ¢yHT/KB.AOAM | Bpems, 4 XeHwue, f
1 9 5500 0,95424 3,74036 17 1301 4700 3,11428 3,67210
2 13 5500 1,11394 3,74036 18 1430 4800 3,15534 3,68124
3 17 5500 1,23045 3,74036 19 1710 4800 3,23300 3,68124
4 17 5500 3,74036 20 2103 4800 3,32284 3,68124
5 104 5200 2,01703 3,71600 21 2220 4500 3,34635 3,65321
6 142 5200 2,15229 3,71600 22 2230 4400 3,34830 3,64345
7 204 5200 2,30963 3,71600 23 3816 4700 3,68161 3,67210
8 209 5200 2,32015 3,71600 24 4110 4700 3,61384 3,67210
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Tourka Bpems, | HanpsxeHwe, Log Log Hanps- Touka Bpema, | Hanpsxenue, Log Log Hanps-

ﬂiﬁ(’ 4q yHT/kB.AIONM Bpems, 4 XeHue, f JaHHbIX q dyHT/KB.AOWM | Bpems, 4 xeHue, f
9 272 5000 2,43457 3,69897 25 4173 4600 3,62043 3,66276
10 446 5000 2,64933 3,69897 26 5184 4400 3,71466 3,64345
11 466 5000 2,66839 3,69897 27 8900 4600 3,94939 3,66276
12 589 4800 2,77012 3,68124 28 8900 4600 3,94939 3,66276
13 669 4700 2,82543 3,67210 29 10900 4500 4,03743 3,65321
14 684 5000 2,83506 3,69897 30 10920 4500 4,03822 3,656321
15 878 4600 2,94349 3,66276 31 12340 4500 4,09132 3,65321
16 1299 4800 3,11361 3,68124 32 12340 4500 4,09132 3,65321

Tabnuuya X2.2 — OrpaHnyeHns LOBEPUTENBHLIX UHTEPBaNOB

HwxHuiA npeaen

HwxHuiA npeaen npeaena

Bpews, Sravehue ZIOBEPUTESTLHOTO UHTEPBarna MPOrHO3MPOBaHUS
1 6056 5864 5704
10 5611 5487 5309
100 5198 5129 4933
1000 4816 4772 4575
10 000 4462 4398 4233
100 000 4133 4037 3909
438 000 3936 3820 3711
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YK 691.419.8:006.354 OKC 83.120
23.040.50

Knioyesble cnoea: Tpybbl 1 aeTanu TpybonpoBoAOB U3 PEaKTONMacToB, METO/ NOMy4YeHUs rMapPoOCTaTUYECKOro
NpoeKkTHOro 6asnca 1 PacyeTHOro 3HaYeHUs AaBneHus
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