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MNpegncnosne

1 MOATOTOB/NEH O6WeECTBOM C OTpaHWYEHHOI OTBETCTBEHHOCTbIO «LleHTp uccnepoBaHuii n paspa-
60TOK «MHHOBaUMN 6yayu,ero» coBMecTHO ¢ OTKPbITbIM akLMOHepHbIM o6uectBoM «HIMO CTeknonnacTuk»
npu yyactun O6befUHEHNS OpUANYecknx nuy «Cor3 nponsBoauTeneid KOMNO3MTOB» U ABTOHOMHOW HEKOM-
Mepuyeckoil opraHmsauum «LLeHTp HOpMUpPOBaHKSA, cTaHAapTU3aLUM N Knaccudmkayum KOMNO3MTOB» Ha OCHO-
Be COOCTBEHHOTO NepeBOja aHrNoA3bIYHOW Bepcun cTaHgapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHM4YeckuM KOMWTETOM No cTaHgapTtusaumm TK 497 «KoMno3uTbl, KOHCTPYKLUN U n3ge-
NS U3 HUX»

3 YTBEPXX[JEH U BBEAEH B JENCTBWE Mpukasom ®egepansHOro areHTCTBA N0 TEXHUYECKOMY pe-
ryNnpoBaHuio 1 meTponoruy ot 14 ceHTabpsa 2016 r. N9 1124-cT

4 HacTtoawuii cTaHgapT SBNsAeTCS MOANMULUPOBAHHbLIM N0 OTHOWEHUIO K cTaHgapTy ACTM [,2992— 12
«CTaHAapTHbIA MeToA MONyYeHUs pacyeTHOro 3HaYeHUs rMApPoCTaTUKN UNW faBneHnsa AN Tpyo n UTUHIOB
M3 peakTonnacTtoB. apMUPOBAHHbIX CTekN0oBOMOKHOM» (ASTM D2992— 12 «Standard practice for obtaining
hydrostatic or pressure design basis for «fiberglass» (glass-fiber-reinforced thermosetting-resin) pipe and
fittings». MOD) nyTem u3MeHeHWUs ero CTPYKTypbl AN NpUBEAEHNA B COOTBETCTBME C MpaBunamu, yCTaHOB-
neHHbiMn B FTOCT P 1.5 (nogpasaen 3.1), nyTeMm M3MEHEHUSA COAEPXAaHUA OTAENbHbIX CTPYKTYPHbIX 3/1EMEH-
TOB. KOTOpble BblAeNieHbl BEPTUKaNbHON NUHUEl, pacnosloXeHHOoW Ha NOoNAX HanpoTWB COOTBETCTBYOLEro
TeKcTa, a Take HEeBK/IIYEeHNA OTAE/NbHbIX CTPYKTYPHbIX 3/IEMEHTOB U CChI/IOK.

[MonoxeHuns, pasgenbl U NyHKTbl NPpUMeHeHHOro ctaHgapta ACTM. He BK/HOYEHHble B OCHOBHYI 4YacTb
HacTofAuWero ctaHjapTa, NnpusefeHbl B AONOMIHATEIbHOM NpuaoxeHun JA.

ConocTaBfieHne CTPYKTypbl HacTosl,ero cTaHjaprta cCo CTPYKTypoli ykasaHHoro ctaHgapta ACTM npu-
Be[leHO B AONOJ/IHUTENbHOM npunoxeHuun Ab6.

OpurnHanbHblIi TEKCT MOAUMDULMPOBAHHbIX CTPYKTYPHbIX 3/1EMEHTOB NpuUBEAEH B AOMNOMHUTENbHOM
npunoxexnun 4B

5 BBEJAEH BMEPBbIE

MpaBuna NpUMEHEHUs1 HaCTOSALLEero cTaHgapTa YycTaHoB/NEHbl B cTaTbe 26 defepanbHOro 3akoHa
«O cTaHgapTusauun B Poccuiickoii ®egepauun». MHdopmaumsa 06 n3MeHeHMAX K Hac T oslemMy cTaHgap-
Ty Ny6nnMKyeTCA B eXerogHoMm (No cOCTOSHUIO Ha 1 AHBaps Tekylwero roga) MHOpPMaLMOHHOM yKasa-
Tene «HaunoHanbi<ble CTaHAapThi», a ohULNaNbHbIA TEeKCT U3MEHEHU U NONPaBOK — B €XeMeCSYHOM
MH(OpMaLNOHHOM yKaszaTene «HaunoHanbHble cTaHAapThbi». B cnyyaB nepecmoTpa (3ameHbl) UAM OT -
MeHbl HacTOALWero craHjapTa coOTBeTCTBYyWLWee yBegoMneHne 6yaeT onyb6nnkosaHo B 6amxaliem
BbINyCKe €XEeMeCSHHOro MHopMaLMOHHOIO yKasaTens «HaynoHanbHble cTaHgaapThi». COOTBETCTBYHO-
was nHcopmaumus, ysegomaeHme n TekKcTbl pasMmelan TCA Takke B MH(pOpMaLNOHHON cucTeme o6LLero
no/ib30BaHUA — Ha ouumanbHOM caliTe hegepanbHOro opraHa MCNOHUT e/1bHOM BNacTu B cdpepe CTaH-
papTwusaunm B ceTu MHTepHeT (kvww.gosf.mJ

© CtaHgapTuHdopm. 2016

HacTosAwWwunii cTaHAApT He MOXeT 6biTb MOJIHOCTbIO UM YACTUYHO BOCMPOMU3BEAEH, TUPAXNPOBAH W pac-
npocTpaHeH B KayecTBe opuULManbHOTO n3ganus 6es paspewerus defepanbHOro areHTCTBa N0 TEXHUYECKO-
MY perysiuMpoBaHuio 1 MeTposiorum
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HAULWOHA/NDbHGB N CTAHALAPT POCCUWMCKOMWN GELEPALUMN

TPYBbl W AOETANIN TPYBONPOBOAOB N3 PEAKTOMNNACTOB,
APMUPOBAHHbLIX CTEK/TOBO/IOKHOM

MeToAbl NONYyYEeHUS TUAPOCTATUYECKOTO NMPOEKTHOTO 6asuca
N pacyeTHOIo 3HayYeHUA faBneHUs

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

[ata eBegeHuns — 2017—02—01

1 O6nacTb NpUMeEHEeHs

HacToAwwnii ctaHfapT pacnpocTpaHaeTcsa Ha Tpy6bl U geTanu Tpy6onpoBOAOB M3 pBaKkTONAacToB. ap-
MWPOBAHHbIX CTEK/IOBO/IOKHOM (fanee — Tpybbl v geTann Tpy6bonpoBOAOB), M ycTaHaB/AMBaeT MeTOAbl MOMY-
YEeHUSI TMAPOCTATUYECKOTO NPOEKTHOro 6a3uca UaM pacyeTHOro 3HaAYeHWUs AaBN€HUS NPU BO3AEWCTBUU BHY-
TPEeHHero uuknunyeckoro gasneHusa (meton A) uau nNpu BO3AENCTBUU BHYTPEHHEro MOCTOAHHOTO AaBneHuns
(meTo0g B).

MeToAbl NONYYEHUA TMAPOCTATMYECKOTO NPOEKTHOro 6asnca pacnpocTpaHAlTCA Ha Tpyb6bl U geTtanu
Tpy60onpoBOAOB, A4NS KOTOPbIX COOTHOWEHNE MeXAY BHEWHUM ANaMeTpPOM W TONLWWHON CTeHKU cocTaBnseT
He meHee 10:1.

HacTtoAwwnii cTaHgapT Takke pacnpocTtpaHseTcsa Ha Tpy6bl U geTanu Tpy6onpoBOoAOB M3 noaumMeple-
MeHTa. apMUPOBAHHOIO CTEK/OBO/IOKHOM.

2 HopMaTUBHbIE CCbINKM

B HacToswem ctaHgapTe UCNOMb30BaHbl HOPMAaTUBHbIE CCbISIKM HA CneAylolne cTaHfapThl:

FOCT P 57034—2016 Tpy6bl n getanu Tpy60onpoBOoAOB M3 PBAKTONNACTOB. apMUPOBAaHHbIX BOJTOKHOM.
MeToabl onpefeneHns conpoTuBAeHNs TPY6 U PUTUHTOB KpATKOBPEMEHHOMY BO3AeliCTBUIO TMApPaBaNyecKkoro
pasneHusa (ASTM 01599—99(2011) «CTaHfap THbI MeTO0f NCNbl TaHusa Ha CONPOT UB/IEHNA N1acTMacco-
BbIX TPy6, Tpy60onpoBoAOB U (OUTUHIOB KPAaTKOBPEMEHHOMY BO34eliCTBMIO FTMAPaBANYECKOTr0 AaBNeHNA».
MOD)

FOCT P 57035—2016 Tpy6bl 13 pBakTON1acToB. apMMPOBaHHbIX CTEK/IOBO/IOKHOM. MeToabl onpeje-
NIEHUA CTONKOCTW K BO3AENCTBUIO LLMKNNYecKoro BHyTpeHHero gasnenuns (ISO 15306:2003 «Glass-reinforced
thermosetting plastics (GRP) pipes — Determination ofthe resistance to cyclic internal pressure». MOD)

FOCT P 54559—2011 Tpybbl 1 geTann TpybonpoBoAOB M3 pBaKTONNacTOB. apMUPOBaHHbIX BOIOK-
HOM. TepMuWHbI 1 onpefeneHns

FOCTP NCO 3126—2007 Tpyb6onpoBoabl U3 naacTmMacc. MMnacTmaccoBble 3/ileMeHTbl TPpyb6onpoBo-
fa. OnpepgeneHue pasmepos

NMpumevyaHne — T[Ipy NOMb30BAHUM HACTOSILLMM CTAHAAPTOM LieNecoo6pasHo NpoBepuTb AelicTBIUE CCbiNoy-
HbIX CTAHAAPTOB B MH(OPMALMOHHON CUCTEME O6LLEro MoJb30BaHNs — Ha 0ULMAIBHOM caiiTe defepasibHOro areHT-
CTBa N0 TEXHUYECKOMY PErysiMpoBaHuU0 U MeTPOJIorMn B ceTu VIHTEPHET UM NO eXerofAHoMY UHOPMaLMOHHOMY yKasa-
Teno «HaumoHanbHble CTaHAAPTbI», KOTOPbIA OMy6IMKOBAH MO COCTOSIHWIO HA 1 iHBaps TEKyLero roga, 1 no Bbinyckam

M3paHune oduymansHoe
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€XeMeCsYHOro MH(HOPMAaLMOHHOTO yKasaTens «HauyuoHasibHble CTaHAapTbl» 3a TEKYLWWIA rog. ECnM 3aMEHEH CCbINOYHbI
CTaHAapT, Ha KOTOopblii AaHa HefaTUpoBaHHAs CCblfika, TO PEKOMEHAYETCA WCNo/b3oBaTb AelCTBYIOLYI0 BEPCUIO 3TOrO
CTaHAapTa C YYETOM BCEX BHECEHHbIX B faHHYI0 BEPCUIO U3MEHEHUI. ECNIM 3aMEHEH CCbINIOYHbIV CTaHAapT, Ha KOTOPbI
flaHa AaTMpoBaHHas CCblNKa, TO PEKOMEHAYETCS UCMOb30BaTb BEPCUIO STOTO CTaHAapTa C yKas3aHHbIM Bbllle FOA0M YT-
BepXAeHus (NpuHATUSA). ECNu nocne yTBEPXAEHUS HACTOSILLEr0 CTaHAapTa B CCbIMIOYHbIV CTAHAAPT, HAa KOTOpbIK faHa
faTupoBaHHas cCblfika, BHECEHO W3MEHEHMe, 3aTparvBalollee NosIoOKeHNe, Ha KOTOpoe faHa CCblfika, TO 3TO NOJIOXEHNE
pekoMeHayeTcs NPpUMeHaTb 6e3 yyeTa AaHHOTo U3MEHEHHUS. ECNN CCbINOYHBIN cTaHAapT OTMeHeH 6e3 3aMeHbl, TO Noso-
XEHMe. B KOTOPOM flaHa CCbi/Ika Ha Hero, PEKOMEHAYETCS NPUMEHATb B YaCTU, He 3aTparuBaioleil 3Ty CCbIKy.

3 TepMuHBbI 1 onpeaeneHns

B HacTosAuwem ctaHgapTe npumeHeHbl TepMmuHbl no FOCT P 54559, a Takxe cnegytowmne TepMUHbLI C CO-
OTBETCTBYKOLWUMY ONpeAeIeHNAMU:

3.1 rugpocTtaTnyecknii npoekTHblh 6a3uc (hydrostatic design basis): KonbueBoe HanpsxeHue, onpe-
gensiemoe ans Tpy6 n getaneil Tpy6onpoBoAOB N0 HacToswWweMy cTaHAapTy, YMHOXEHHOEe Ha MonpaBOYHbIN
KO3t huymneHT.

3.2 pacyeTHOoe 3HauyeHue gaBneHus (pressure design basis): BHyTpeHHee gaBneHne, paccymtaHHoe
ans Tpy6 v getanei Tpy6onpoBOAOB MO HacTosALWEMY CTaHAapTy.

3.3 unknmnyeckoe pasneHune (cyclic pressure): laBneHne, N3MeHsAOLWeEECHs OTHOCUTENIbHO CpeaHero
faBneHns B 60MbLUYI0 Y MEeHbLIY CTOPOHY C 3afaHHON YacToTol N amnNAnTyAon.

3.4 konbueBoe HanpsxeHune (hoop stress): PacTArnsalwee HanpsXXeHne B CTeHKe Tpy6bl 1 geTanei
Tpy60NpoOBOAOB B KO/MIbLLEBOM HamnpaB/ieHWW, BO3HMKAlOLWee Npu BO3AeCTBUN BHYTPEHHETO AaB/iEHUA.

3.5 nonpaBoYHbIi KOathpuumneHT (service design factor): Uncno oT HyNA A0 eAUHNLbI BKIIOUYNTENBHO,
yunmTbiBaloLLee NOrpewHoOCTb BCEX 3HAYEHUI N cTeneHel ans 6e3onacHoll ycTaHOBKM Tpy6 v aeTaneli Tpy6o-
npoBOJOB.

3.6 ponrocpoyHoe rugpoctatnvyeckoe ycunue (long-term hydrostatic strength): PacyeTHoe Konbue-
BOE HanpsxeHue, xapakTepusytlol,ee KOJIM4eCTBO LMKAOB UM BpemMa [0 paspyweHus Tpybbl 1 getaneii Tpy-
60npoBOAOB.

3.7 ponrocpoyHoe rugpocrtatnyeckoe gasneHune (long-term hydrostatic pressure): PacyeTHoe BHY-
TpeHHee AaBfieHne, Npu KOTOPOM Tpy6bl 1 geTann Tpy6bonpoBOAOB paspylialTca nocne 3afaHHOro Konunye-
cTBa LMKMIOB UM ONpeAeneHHOro KoimyecTBa 4acos.

4 CokpalleHus

B HacTosiwem cTaHgapTe NpYMeHeHbl cneayloune cokpaweHus:
HOB — ruapocTaTnyecknin NpoekTHbIli 6a3uc;

POB — pacueTHOe 3HauYeHune faB/lIeHUNA:

LTHS — ponrocpoyHoe rugpocraTtnyeckoe ycunue,;

LTHP — ponrocpoyHoe rujpocTtatnyeckoe faBieHue.

5 CyuwHocTb MeToa

5.1 CywHocTb MeTofa A 3aknio4yaeTcss B TOM. 4TO 3ajjaHHOEe KO/MM4yecTBO 06pa3LoB AenAT Ha rpynn.l,
N Kaxgyt rpynny o6pasloB MCNbITbIBAKT BO34EACTBMEM BHYTPEHHEro LWUK/IMYECKOro gaBneHus. 3HavyeHune
BHYTPEHHEro LMKANYecKoro gaBneHunsa Bbl6upatT B 3aBUCUMOCTM OT KOJIM4ecTBa LUKIOB, Yepe3 KoTopoe 06-
pasubl O4HOW| rpynmnbl JO/KHbI PaspylnTbCA.

Mo pe3ynbTatam UCNbITAHWI CTPOAT 3KCTPANONMPOBAHHbIV rpath Mk 3aBUCUMOCTN KObLLEBOTO Hanpsxe-
HUSA UIN BHYTPEHHETO faB/ieHns OT KoNnyecTsa LUKAO0B 40 pas3pylleHnsa, Nno KOTOpoMy onpeaensoT yukanye-
ckoe LTHS wnn unknnyeckoe LTHP.

McnbiTaHWe BHYTPEHHUM LUKANYECKUM faB/ieHneM NpoBOAAT NO HOPMATUBHOMY AOKYMEHTY NN TeXHU-
YyecKkoli AOKyMeHTauun Ha Tpy6bl 1 geTann Tpy6onpoBoAOB, C USMEHEHUAMU U AONOSTHEHUAMU, NPUBEAEHHbI-
MW B HacTosAlWeM cTaHgapTe.

5.2 CywHocTb MeToga b 3aknwovyaeTca B TOM. YTO 3ajaHHOe KO/MYeCTBO 06pa3uoB AeNAT Ha rpynnbl,
N Kaxaylo rpynny o6pasyoB WCNbITbIBAIOT BO34ENCTBMEM BHYTPEHHEro NMOCTOSHHOTO AaBneHus. 3HayeHue
BHYTPEHHEro NoCTOSAHHOTO AaB/lIeHUs BbIGUPaloT B 3@aBUCUMOCTN OT BpEMEHU, Yepe3 KoTopoe obpasLbl O4HOW
rpynnbl AO/DKHbI Pas3pyWwnTbCA.

2
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Mo pe3ynbTaTaM MCMbITAHWI CTPOSAT IKCTPAMNONMPOBAHHbIN Tpad MK 3aBUCUMOCTM KOJIbLLEBOTO HAMpPsiXe-
HWUSt UV BHYTPEHHEro faB/ieHUst OT BPEMEHU 40 pa3pyLleHns, No KOTOpoMYy onpefensioT ctatuyeckoe LTHS
unm ctatuyeckoe LTHP.

McnbiTaHne BHYTPEHHUM MOCTOSIHHBIM AaB/IEHUEM NMPOBOAAT MO HOPMATUBHOMY AOKYMEHTY UMU TEXHU-
ueckoil foKyMeHTaLumn Ha Tpy6bl U geTann Tpy6onpoBOLOB, C UBMEHEHUSIMU U LONONHEHUSMU, NPUBELEHHbI-
MU B HacTosleM cTaHgapTe.

6 O6opyaoBaHue

O6opyposaHune — no N'OCT P 57034 (pa3gen 4) Ans UcnbiTaHWSA BHYTPEHHVM NOCTOAHHBIM AaBlieHUeM
n obopyposanune no FOCT P 57035 (pa3gen 5) 4nA ucnbiTaHWS BHYTPEHHUM LUKANYECKUM AaBNeHNEM, eCnn
MHOE He YyCTaHOB/IEHO B HOPMATUBHOM JOKYMEHTe WAN TexHU4Yeckol JoKyMeHTauun Ha Tpy6bl n getanu Tpy-
60nMpoBOAOB.

7 MoaroToBKa K NpOBeAeHUI0 UCTbITaHN

7.1 AnA nonyyeHWs 3HAYEHUS TMAPOCTATUYECKOTO MPOEKTHOTO 6asnca UAnM pacyeTHOro 3HaYeHWs AaB-
NIEHUSA UCNONb3YT He MeHee 18 o6pa3LoB, eC/iM UHOE He YCTAHOB/MIEHO B HOPMATUBHOM AOKYMEHTE WAu
TeXHWYeCKON [oKYyMeHTaLnn Ha Tpy6bl U AeTann Tpy60nNpoBOAOB.

7.2 Tpe6oBaHus K 06paslaM U yc/0BUAM KOHAWLMOHWPOBAHMUSA LOJ/IKHbBI COOTBETCTBOBAThL TpeboBa-
HUAM. NPUBELEHHbIM B METOAAX UCMbITAHWI BHYTPEHHUM LUKANYECKUM MU NOCTOSAHHbIM iaBNEeHUEM, ycTa-
HOBMTEHHbIX B HOPMATUBHOM AOKYMEHTE WU TEXHWYECKOWN [OKYMeHTauun Ha Tpy6bl 1 getanu Tpy6onpoBo-
[0B.

8 lMpoBeaeHne UCMbITaHWIA

8.1 Ycnosusa npoBeAeHuin ucnoiTaHnii (okpyxatuwas cpefa, TemnepaTtypa okpyxatlueii cpefbl, UCMbl-
TaTenbHaa cpepa, TemnepaTtypa UcnbiTaTeNbHOW cpefbl) — B COOTBETCTBUMN C Tpe6OBAHUAMMU HOPMATUBHOIO
[OKYMeHTa UIN TeEXHUYECKON AOKYyMeHTaunm Ha Tpybbl n getanvm TpybonpoBoAoB.

8.2 MMHUManNbHY TONWMUHY CTEHOKOGPA3L,0B U HAPYXHbLIN AnameTp onpeaenstoT no FTOCT P NCO 3126.

8.3 MeTog A
8.3.1 MpoBOAAT UCNbITaHNA He MeHee 18 06pa3L0B B COOTBETCTBUM C METOAOM UCMbITAHUA BHYTPEHHUM
LUKINYECKUM [AaBflIeHUEeM 4acToToil 25 umknoa/MuH. 3HaYeHUe BHYTPEHHEro LMKIWYECKOrO AaBneHuss — B

COOTBETCTBUN C HOPMATUBHbLIM JJOKYMEHTOM UIN TEXHUYECKON foKyMeHTaumneld Ha Tpy6bl n geTanu Tpy6onpo-
BO[0B.

8.3.2 3HayYeHNA BHYTPEHHErO UUKANYECKOro AaBfeHnsa BbibupawT TakuMm o6pa3om, 4YTo6bl paspylweHune
3aflaHHOro konmyecTsa o6pa3LoB NPOMCXOANIO0 Yepe3 yCTaHOBMEHHOEe B COOTBETCTBUM ¢ Tabnuuyein 1 konu-
4eCTBO LUK/OB.

Konunyectso o6pa3uoB, KOTOpble AOJ/IXHbI ObiTb pas3pyllieHbl 3a OnpefesieHHOe KOJIMYEeCTBO LUK/IOB,
ycTaHaB/NnBalT B HOPMATUBHOM AOKYMEHTE UAN TeXHU4YecKkoi JoKyMeHTaunu Ha Tpybbl 1 getann Tpy6onpo-
BOA0B. 1 OHO JO/IXHO ObITb HE MeHee, YeM ycTaHOB/NIeHO B Tabnuue 1.

Ta6nunya 1
Urcno umkrioa A0 paspyLLeHyist o6pasLIoB Yncrio paspyLUeHHbIX 06pasLoB, He MeHee
OT 1000 po 10000 BkaOY. 3
Cs. 10000 « 100000 « 3
kK 100000 k 1000000 « 3
« 1000000 « 10000 OO0 « 3
« 15 000 000 1
Bcero 18
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8.4 Metop b

8.4.1 NMpoBOAAT UCNbITAHNA He MeHee 18 06pa3L,0B B COOTBETCTBUN C METOAO0M UCNbITAHUA BHYTPEHHUM
NOCTOAHHbIM AaB/€HWEM, YCTAHOB/IEHHBIM B HOPMATUBHOM AOKYMEHTE WU TEXHUYECKOW AOKYMeHTauum Ha
Tpy6bl 1 geTann Tpy6onpoBOAOB.

8.4.2 3HayeHNA BHYTPEHHEro NOCTOAHHOIO AaBneHna Bbl6upalwT TakuMm o6pa3om, YTOGbI paspylweHune
3afaHHOToO KoNmMyecTBa 06pa3L0oB NPONCXOANIO Yepe3 yCTaHOB/IEHHOE B COOTBETCTBUM C Tabnuuein 2 Bpems.
Konnyectso 06pasLoB, KOTOpble AO/MKHbI O6bIThb pa3pylleHbl 3a onpeAesieHHOe BPeMs, ycTaHaBNMBalT B HOP-
MaTUBHOM [OKYMEHTE MM TEXHUYECKOW AOKYMeHTaunnm Ha Tpy6bl U fetann Tpy6onpoBOAOB, ¥ OHO AO/IKHO
6bITb HE MEHee, YeM ycTaHOB/IEHO B Tabnuue 2.

Tabnunya 2
Bpewmsi 4o paspyLLeHnst 06pasLoB, Y Urcno paspyLUeHHbIX 0GpasLOB, He VeHee
Ot 10 po 1000 BKAHOM. 4
Cs. 1000 « 6000 « 3
« 6000 3
« 10 000 1
Bcero 18

9 O6paboTka pe3y/bTaTtoB

9.1 Mo yuyTeHHbIM pe3ynbTatam MCNbiTAHWA B COOTBETCTBUN C MeTOAOM A Unu B BbIYNCAAOT LUKInYe-
cKkoe nnu ctatnyeckoe LTHS n yuknnyeckoe nnu crtatmyeckoe LTHP no anroputmy, npuseseHHOMY B Npuo-
XeHun A. NMpumep pacuyeTa KOMbLLEBOT0 HaNpPsXXeHUa NpuBefeH B NpUaoXxeHun B.

9.2 HDB onpepenstT B cooTBeTCTBMYU € Tabnuueit 3. PDB onpefensatoT B COOTBETCTBUM C Tabnuuei 4.

Ta6nunya 3
HOB. xMa VHTepBan paccumTaHHbIX 3Ha4eHNI LMKIIMYECKOro Win ctatuyeckoro LTHS. xIMa
17 200 OT 16 500 go 20 700
21 700 OT 20 800 go 26 300
27 600 OT 26 400 pgo 33 000
34 500 OT 33 100 go 40 900
43 400 OT 41 000 go 52 900
55 200 OT 53 000 go 65 900
68 900 Ot 66 000 go 82 900
86 200 OT 83 000 fo 105 900
110 000 OT 106 000 go 130 900
138 000 OT 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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Ta6bnuuya 4
PDB VIHTEepBan paccumTaHHbIX 3HaYEHWUI LIIKIIMYECKOro Wi cTatudeckoro LTHP

6ap KMa KMa

6.3 630 OT 605 fo 760

8 800 Ot 765 g0 990

10 1000 OT 995 fo 1180
125 1250 OT 1190 go 1510
16 1600 OT 1520 o 1980
20 2000 OT 1990 Ao 2380
25 2500 OT 2390 fo 3020
31.5 3150 OT 3030 g0 3830
40 4000 OT 3840 A0 4790
50 5000 OT 4800 g0 6040
63 6300 OT 6050 Ao 7680
80 8000 OT 7690 A0 9580
100 10 000 OT1 9590 go 11 800
125 12 500 OT 11 900 go 15300

10 [MpoToKoN UcNbITaHUi

PesynbTaTtbl MCNbITAHWA 3aHOCAT B MPOTOKO/ UCNbITAHUIA, KOTOPbIA [OMXEH COAEpXaTb:

- CCbl/IKY Ha HacToALW W cTaHAapT;

- onucaHue obpasuya, BkAYaA; MaTtepuan, HauMeHoBaHWe NpPeAnpPUATUA-U3roToBUTENS, hOPMYy KOAO-
BOr0O HOMepa M3roToBUTeNs, Tun;

- BblOpPaHHbIi MeTof UCNbITAHUS;

- pasmepbl o6pasua;

- TUN Mcnonb3yembliX TOPLEBbIX 3arnywek (nepefatwline nan He nepegatrlyme oceBble HaANPAXEHNA Ha
obpasey);

- KOonunyecTtBoO 06pasLoB;

- YyCNOBMSA U cpefa KOHAULVUOHNPOBAHWNSA U UCNbITAHWUIA;

- KONUYecTBO UKNKNOB (AN meToda A);

- Bpema [0 pa3pylweHna obpasya (4na metoga b);

- MecTO paspylleHuns;

- 3HayeHunsa LTHS unnun LTHP;

- 3HauyeHue KoapduuMeHTa Koppenayum;

- 3HauyeHuns HOB;

- 3HayeHunsa PDB;

- CPOKMW NpoBefeHNs UCnbliTaHuA.
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MpunoxeHne A
(cnpaBouHOE)

BblyncneHve AONrOCPOYHOrO rMapocTaTuyeckoro ycununsa
NWNn AONTOCPOYHOTO TMAPOCTATNYECKOTo AaB/ieHNA No MeToay HaMMeHbLW UX KBagpaToB

A.1 O6uwme nonoxeHmsa
A.1.1 AHann3 ocHOBaH Ha crefytloLieii 3aBUCUMOCTK:

y=a+6-x, (A1)
rae y — 3aBucumasi nepeMeHHas;
a — OoTCeKaeMblli OTPe30K Ha ocu Y.
b — HaknoH npsamoii,
X — He3aBucumas nepemeHHas.
A.2 MeToaunka aHanusa faHHbIX
A.2.1Wcnonb3yoT aHanu3 nHeHoi (PYHKLMOHANBbHOW 3aBUCMMOCTY A1 aHanm3a M nap 3HadeHui (X. y) 4nsa nony-
YeHua cnepyowein MHopmaLuun:
- HakK/I0H JIMHWY;
- OTceKaeMblli 0TpPe30K Ha ocK Y.
- KO3hPULMEHT Koppenaunu;
- MPOrHo3npyemoe cpefHee 3HayeHue W HWKHWE rpaHuLbl JOBEPUTENIbHOK U NPOrHO3MPYEMOro UHTEPBANOB ANs
CpefAHero 3HauyeHvs nNpv AOBePUTEbHON BEPOSTHOCTM 95 %.
A.3 MpucBaneBaemble 3HaYeHUSA

A.3.1 MNycTb He3aBUCMMas NepeMeHHas X paBHa:
x =/al. (A.2)

rge t— Bpems, 4.
3aBucuMas nepemMeHHas y paBHa:

y =igv. (A.3)
rae V — 3HaueHne BHYTPEHHEro rmapoctaTtnyeckoro gaBneHusa, kMa. nnun 3HauyeHue HanpsXeHns B KObLUEeBOM HanpaBs-

nexuu. Ma.

A.4 YpaBHEHUA (DYHKLMNOHANbHOW 3aBUCUMMOCTM M MeToAa pacyeta

A.4.1 Cymma KBajpaToB U ee cocTasnsawwmne
A.4.1.1 3HauyeHne X, BbIUNCAAT No hopmyne:

(A-4)
rae /,— Bpems A0 paspyLleHus r-ro obpasya, u.
3HaueHue y, BbIYNCAAIT N0 hopmMyne:
Y, ='9 W, (A5)
rae Y,— aasnieHve npu paspylieHsun r-ro obpasua. kMa.
A.4.1.2 CpegHee apuMeTMYECKOe 3HAYEeHUe y BbIYUCAAOT No hopmyne:
Y=-£Y,. (A-6)
raey. — efVHU4YHOE 3HaueHue; n
N — 4ncno HabNwaeHWA.
CpepaHee apudMeTUHECKOE 3HaYeHUe X BblYMCAIT No hopmyne:
rae X— efJMHUYHOe 3HaueHue;
N — 4ncno HabnaeHNA.
A.4.1.3 CpefjHee apudmeTMyecKkoe OT CyMMbl NPOU3BEeAEHNA SX> BbIUCAAIT No hopmyne:
S*y=n 1 x-x) (y,-7). (A-8)

rae n— KONMYecTBO nap 3HaveHwid (Y4).

MpumevyaHne — r- 1l..n.
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A 4.1.4 Ecnun BbINOMHAETCA yC/ioBUE > 0, faHHble CYMTAKTCA HENPUTOAHbLIMM A1 OLEHKU maTepuana, B Npo-
TUBHOM CNy4yaB paccyuTbiBalOT Takke CyMMbl KBaapaToB SXxu S .
SXX BbIYNCNSAOT NO hopmye:

S« = -2 > j-x%- (A.9)
Syy BbIUNCASAOT N0 hopmye:
SK _y>2- (A.10)
A.4.2 Koppenauuna pesynbTaTos
A.4.2.1 KoathdpuumeHT Kkoppensauny r BbIYUCNAT No hopMynam:
S-rf .
(S.Syy) (AH)
(A.12)

A.4.2.2 ECnn Koath(ULMEHT KOPPENSLMK T MEHbLUE JOMYCTUMOIO MUHUMANbLHOTO 3HAYeHUsl, NPUBEAEHHOrO B Ta-
6nuue A.1, To criedyeT 0T6POCUTD faHHbIE Kak HEMPUTO4HbIE, B MPOTUBHOM Criyyae crieayioT A.3.

Ta6nuya Al — [JOnycTUMbIe MUHUMASIbHbIE 3HAYEHUSI KOIPMULMEHTA KOPPENSALUN T AN NPUEMIEMbIX JaHHbIX U3
n nap

(0-2) JonycTuvoe MUHUMa/IbHOE 3HaYeHue r
n 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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OKOHuYaHue Ta6nuubl /1.1

<> [Jonyctivoe MUHUMaVTbHOE 3HaueHVe ©
80 0,2830
90 0,2673
100 0.2540

A.4.3 DyHKUMOHaNbHAaA 3aBUCUMOCTb
A.4.3.1 Ans HaxoxgeHus NpaMoi YHKUVOHANbHOW 3aBUCMOCTM a U b, npegnonoxunm, 4To:

s g&

©x
b= -u/T;
a=y-bx

Ta6bnunya A.2 — KBaHTunu pacnpegenenus CtotogeHta (fv) (4ByCTOPOHHUI ypoBeHb 3HaummocTy 0,05)

CreneHb cBO6OAbI . CreneHb cBOGOOB! CreneHb cBOOOabI
(n-2) y (n-2) y (n-2)
1 12.7062 46 2.0129 91
2 4,3027 47 2.0117 92
3 3,1824 48 2.0106 93
4 2,7764 49 2.0096 94
5 2,5706 50 2.0086 95
6 2.4469 51 2.0076 96
7 2.3646 52 2.0066 97
8 2.3060 53 2.0057 98
9 2.2622 54 2.0049 99
10 2.2281 55 2.0040 100
n 2.2010 56 2.0032 102
12 2,1788 57 2.0025 104
13 2.1604 58 2.0017 106
14 2,1448 59 2.0010 108
15 2.1315 60 2.0003 110
16 2.1199 61 1.9996 112
17 2.1098 62 1.9990 114
18 2.1009 63 1.9983 116
19 2.0930 64 1.9977 118
20 2.0860 65 1.9971 120
21 2.0796 66 1.9966 122
22 2.0739 67 1.9960 124

1.9864
1.9861
1.9858
1.9855
1.9853
1.9850
1.9847
1.9845
1.9842
1.9840
1.9835
1.9830
1.9826
1.9822
1.9818
1.9814
1.9810
1.9806
1.9803
1.9799
1.9796
1.9793

(A.13)

(A.14)

(A.15)
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CreneHb cBO6OOb!

<n-2>
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45

2.0687
2.0639
2.0595
2.0555
2.0518
2.0484
2.0452
2.0423
2.0395
2.0369
2.0345
2.0322
2.0301
2.0281
2.0262
2.0244
2.0227
2.0211
2.0195
2.0181
2.0167
2.0154

2.0141

CrereHb cBOGOAb!
<n-2)

68

69

70

71

72

73

74

75

76

7

78

79

80

8l

82

83

84

85

86

87

88

89

90

1.9955

1.9949

1.9944

1.9939

1.9935

1.9930

1.9925

1.9921

1.9917

1.9913

1.9908

1.9905

1.9901

1.9897

1.9893

1.9890

1.9886

1.9883

1.9879

1.9876

1.9873

1.9870

1.9867
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CreneHb cBO6OAb!

(n-2)
126
128
130
132
134
136
138
140
142
144
146
148
150
200
300
400
500
600
700
800
900

1000

1.9790
1.9787
1,9784
1.9781
1.9778
1.9776
1.9773
19771
1,9768
1,9766
1,9763
1,9761
1,9759
1,9719
1,9679
1,9659
1,9647
1,9639
1,9634
1,9629
1,9626
1,9623

1,9600

A.4.3.2 Mockonbky y =1IgV. a x = kj/. cnegoatenbHo. V = 107. (= 10* n ynpolieHHoe BbipaxeHue V yepes t npu-

HUMaeT Bua:

A.4.4 PacueT gucnepcumn
A.4.4.1 XL BbluncnaT no hopmyne:

roe tL— Bpemsi o paspywenus L o6pasua, v;
A.4.4.2 PacuyeT cTaTMCTMYECKOW NOCNef0BaTeIbHOCTM AN1S1 3HAYeHUin ot /= 10/ =N
- Haunydwee COOTHOLWeEeHVe » A/si AOCTOBEPHOrO X BbIUMCAAIOT No hopmye:

V =10 "BJ1

Y =ig<i.

nx,+(y;-a) b

2->

- Haunyuuee COOTBETCTBUE Y, A/ [OCTOBEPHOIO Y BbIYUCASAIOT MO hopmye:

Y, =a+6-";

(A.16)

(A.17)

(A.18)

(A 19)
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- gucnepcuto own6ok of AN AOCTOBEPHOrO X BbIYMCAAKT NO hopmyne:

A.20
* K(n-2) ( )
A.4.4.3 t BblUMCNAOT NO hopmyne:
(A 21)
O BblUMCAAIOT NO hopmyne:
2 Atoo!
g0 00 (A.22)
n-S.,
B BbluncnsioT no opmyne:
B=-Ox-(1n). (A.23)
A.4.4.4 Oucnepcuio C OT 6 BbIYMCAAIOT No hopmyne:
C=0 (1+71). (A.24)
A.4.4.5 Aucnepcuio A OT a BbIUMCAAT No hopmyne:
A=D ; x21+T1)+ (A.25)
A.4.4.6 Oucnepcuio of oT npsAMoit B Touke XL BbluncnsoT no dopmyne:
o* =A +2 S xL+C x*. (A.26)
A.4.4.7 Oucnepcuio ownbok of AnsA 'y BbIYMCAAIOT NO hopmyne:
of=2>.0f. (A.27)
A.4.4.8 O6uwyto aucnepcuto of ans GyayLnx 3HaYeHWid yt 4NA Y B TOUKe Xt BbIUMCAAIOT No hopmyne:
oy =o f* of. (A.28)
A.4.4.9 OueHo4HOe cTaHAapTHOe OTKMOHeHue oM. ANns yL BbluncnsaoT no dopmyne:
ov =<of +0?)os. (A.29)
A.4.5 PacueTbl 1 ,O0BEPUTENIbHbIE NHTEPBAabI
A.4.5.1 TporHo3npyemoe 3HadyeHve YL ans y B ToUke X BbIYUCAAOT no hopmyne:
yt =a +toxt. (A.30)

A.4.5.2 HWXHIOI rpaHuLy NpOrHO3Mpyemoro MHTepeana npu foBepuTesibHO BeposiTHOCTW 95 % y"o.rs ana Yl Bbl'
4yncnawT no dopmyne:
Yb1)35 = ¥Yr —K (A.31)

roe lv— kBaHTUNb pacnpegeneHus CtotogenTa gns (n - 2) cteneHeli cBo6oabl (CM. Tabnnuy A.2) Ans ABYXCTOPOHHEro
ypoBHSA 3HaummocTtu 0,05 (T. e. cpegHee 3HaveHune + 2,5 %).

A.4.5.3 CoOTBETCTBYIOLLYIO HUXHIOK rPaHnLy NpOTO3MPYyeMOro uHTepeasna npu JOBEpPUTENbHOW BepoATHOCTM 95 %
Ans 'V BbluncnsioT no gopmyne:

W =IO YIO (A.32)
A.4.5.4 TporHo3upyemoe cpegHee 3HaueHne V B MOMeHT BpemeHu tL, T. e. VL. BbluncnsoT no dopmyne:
W =10yL. (A.33)

A.4.5.5 fonyweHne B ypaBHeHun (A.28), of =of pgacTt ckopee foBepuTeNnbHbI MHTEPBAN AN NPSMOiA, a He Npo-
rHO3UpyeMbIil MHTepBan 415 Oyaywunx pesynbTaToB HabMAEHWIA.

10
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Mpunoxexvne B
(cnpaBoy4HOE)

Mpumep pacyeTa KONbLEBOT0 HANPsXeHUs

B.1 OCHOBHble fJaHHble

B.1.1 Mpumep pacyeTHbIX AaHHbIX KOMbLEBOrO HanpshxeHus npusedeH B Tabnuue B.1.
B. 1.2 13-3a oWwn6OK OKPYr1eHns BO3MOXHO HecoBnajeHne pesynbTaToB pacyeta ¢ NpuBeAEHHbIMY B JaHHOM Npu-
mMepe undpamu.

Ta6bnuya B.1

Moiiep ToqKm Bpems, u HanpzzlauieHme. Jlorapvidom BpemMeHu, Y Haﬂ%ﬁgﬁm, .
1 9 37 920 0.95424 4.57887
2 13 37 920 1.11394 4.57887
3 17 37 920 1.23045 457887
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 453744
10 446 34 470 2.64933 4.53744
1 466 34 470 2.66839 4.53744
12 589 33090 2.77012 4.51970
13 669 32410 2.82543 451068
14 684 34 470 2.83506 4.53744
15 878 31 720 2.94349 4.50133
16 1299 33090 3.11361 4.51970
17 1301 32 140 3.11428 4.50705
18 1430 33 090 3.15534 4.51970
19 1710 33090 3.23300 4.51970
20 2103 33 090 3.32284 4.51970
21 2220 31 030 3.34635 4.49178
22 2230 30 340 3.34830 4.48202
23 3816 32 410 3.58161 451068
24 4110 32 410 3.61384 4.51068
25 4173 31 720 3.62043 4.50133
26 5184 30 340 3.71466 4.48202
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OkKoHuYaHue Ta6nuubl B. 1

Homep Tom Bpems, U Hanpg])o;aHme, Jlorapvichv BpemeHm, U y a’;‘;ﬁgg’m .
27 8900 31 720 3.94939 4.50133
28 8900 31 720 3.94939 4.50133
29 10 900 31 030 4.03743 4.49178
30 10 920 31 030 4.03822 4.49178
31 12 340 31 030 4.09132 4.49178
32 12 340 31 030 4.09132 4.49178

B.2 Cymma kBagpaTos:

S =0798109,

S =8.78285 10"4;

S =-0,024836.

B.3 KoadhpmumeHT koppenauum:
r=0.938083.

B.4 ®yHKLUMOHANbHAA 3aBUCUMOCTb:

X =1,100457 10"3,

b=-3.31731 10-2;

a =3.782188.

B.5 PacyeT gucnepcuii:

0 =4.84225-10'6;

B =- 1.46896 10'5;

C (ancnepcwus ot b) = 5.01271 -10“®:

A (pucnepcus ot a) = 4.66730-10'5

A 3 (aucnepcmsa owmnbok ana x) = 4.046696-10'5;
an (guenepcnsa owmnbok anay) = TT6OTHOMN.

B.6 loBepuTenbHbI MHTepBan
Ansa n =32 un koapduuymenta CtblofgeHTa fk=2.0423 oueHOYHbIe cpeAHMe 3HAUYEHUS, JOBEPUTEbHbIN U NPOrHO3K-
pyemble nHTepBasnbl npuseseHbl B Tabnuue B.2.

Ta6bnuuya B.2

Bpews, 4 CpepnHee HWwHAA rpaHiua HWwkHAA rpaHiLa
3HaueHvie [0BEPUTESILHOIO VHTEpBasia MPOrHO31pyeMoto MHTepBasia

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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MpunoxeHune JA
(cnpaBoy4HOE)

OpI/IFI/IHaI'IbeII7I TEKCT HEBK/TOYEHHbIX CTPYKTYPHbBIX 31EMEHTOB

OA.1
5 3Ha4YMMOCTb U NPUMEHEHUNEe

5.1 [laHHbIl METO, UCMO/B3YIOT /19 ONpefAeneHns KOMbLEBOro HanpsXKeHNs U BHYTPEHHETO faB/IeHUs B 3aBUCK-
MOCTMN OT BpeMEHW 40 NPOPbIBa B BbIGPaHHbIX BHYTPEHHUX U BHELLHNX YCMI0BUAX, KOTOPblE UMUTUPYIOT peasibHble YC/10Bua
MCNoNMb30BaHNA U3Aenuii, NCXoaa U3 Yero MoryT GbiTb MOJyYEHbl pacyeTHble XapakTepUCTUKN KOHKPETHbIX KOMNOHEHTOB
1 maTepuanos Tpy6. [laHHblil MeTof onpeAenseT 3HaveHns HDB ans Tpy6 npAMoit umanHapuyeckoii oopmbl, rae MOXHO
Nerko paccuntaTb KONbLeBoe HanpsxeHnne, n PDB gns MTUHIOB 1 COeAUHEHWI, e pacyeT HanpshXeHns 6oee CoXeH.

5.1.1 AnbTepHaTVBHbI/i MeTOA pacyeTa, OCHOBaHHbI Ha 3aBUCMMOCTU Ha4as/lbHOrO HanNpPsHXKeHUs OT BPEMEHU A0
npopsbiBa, npegnaraeT cnoco6, OT/IMYHbIN OT 4aHHOTO, C MOMOLLbI0 KOTOPOro paccunTbiBaeTcs HanpsxeHne HDB. AnbTep-
HaTUBHOE pacyeTHOE HanpshXeHne Yalle BCero Ucnosb3yerca Ana Tpy6 NoA3eMHbIX KOHCTPYKLMWIA C BHYTPEHHUM faBfieHn-
em B npegenax ot 0 go 250 doyHTOB/KB.AtONM (1.72 MMa).

5.2 na xapakTepuCcTUKN CTEKIOBOTOKOHHbIX TPY6 HEOOGXO0AMMO YCTAHOBUTL COOTHOLLEHME HANPsHXXKEeHUa U LMKI0B
A BPEMEHW A0 NpopbiBa M60 AaBEHUSA U LUMKIOB UK BPEMEHW 4,0 NpopbiBa Ha Tpu 1 6onee norapummnyecknx no-
pagka (L4MKNOB WM YacoB) MPU KOHTPOSIMPYEMbIX BHELLHUX YCNOBUAX. MIcxoAa U3 NpUpoAbl UCMbITaHWSA 1 06pasLoB, HU
o/iHa /IMHUA He MOXeT afeKBaTHO NpeAcTaBuTb AaHHble. He06x0ANMO yCTaHOBUTL [JOBEPUTE/bHbI NHTEPBA.

5.3 HomuHanbHble AaBneHuns Ana Tpy6 pasHoro pasmepa npu kaxaol TemnepaType MoryT GblTb paccymTaHbl 13
HDS, onpefeneHHOro nytem npoBeAeHUs WCMbiTaHWii 04HOTO pasmepa Tpyb, nMpu ycnosuu, 4To maTepvan o6pasuos u
XapakTepuCTVKK npolecca He MeHSITCS.

5.4 HomuHanbHble AaBneHns nNpu Kaxaoi Temnepatype 4ns 06pasyoB, He ABAAIOWMXCA MPSAMbIMU LUAUHAPUYe-
CKMUMM Tpy6amu, MoryT 6biTb paccunTaHbl 13 HDP. onpefeneHHoro nyTem npoBefeHust UcnbiTaHuii ogHoro pasmepa Tpyo6,
npv ycnoBum, 4To:

- 4Nna BCex 06pa3LioB UCMO/b3YIOTCA T Xe MaTepuasibl U NpoLecchl NPoN3BOACTBA aHANOTUYHbI;

- ANS CTbIKOB MaTepuasn CTbIKOB W MPOLLeCChl NX MPOMN3BOACTBA aHanorMyHbl MaTepuanam v npoueccam gns ca-
MUX Tpy6;

- KpUTUYeckue pasmepbl U3genuns 3aBUCAT OT ero guamMeTpa W HOMWHA/IbHOTO AaBNeHUs.

MpumeyaHune 8 — lepecyeT AN PUTUHIOB U CTbIKOB JO/IXEH AOMONHUTE/IbLHO NPOBEPSATLCS KPATKOCPOUHLIM
aHasIM30M B COOTBETCTBUM C METOAOM MUcnbiTaHnii ASTM D1599.

5.5 Pe3ynbTaTbl, NOMlyYEHHbIE NPU OAHOM HabGope BHELIHWUX YCNOBUIA, He [O/MKHbI UCMOMb30BATLCA A8 APYTUX YC-
NIOBWIA. 3a UCK/IOYEHNEeM TOro, 4YTO AaHHble 415 60siee BbICOKOW TemnepaTypbl MOryT 6biTb MCMNO/b30BaHbI AN pacyeTa
[aHHbIX NPY NPpUMeHeHnn 6onee HU3KNX Temnepartyp. PacyeTHble flaHHble JO/KHbI ObITb OnNpefeneHbl 415 Kaxaoro nsge-
nusa. CTpykTypa n o6paboTka MOryT CyLLeCTBEHHO MOB/MATb HA AO/ITOCPOYHYIO PaboTy N3Aennii N JO/MKHbI 6bITb MPUHATHI
BO BHMMaHMWe npu pacyeTe.

5.6 [laHHblii MeTo4 MOXeT 6biTb MPUMEHUM 1A onpeAeneHHol Tpy6bl uan uUTuHra ToNbKO B TOM C/lyyae, eciu
ob6pasubl Hagexaumum o6pasom oTpaxatT MaTepuasn 1 npouecc npon3BoaCcTBa.

5.6.1 M3meHeHus B MaTepmanax waun B npoueccax npou3BoAcTBa MOryT NpMBecTy K Heo6Xo4MMOCTH nepepacyeTa,
KakK onucaHo B pasgene 12.

OA.2
16 TOYHOCTb M MOTPELIHOCTb

16.1 TOYHOCTb M NOTPELLUHOCTb AAHHOTo MeToAa Ansa nonyyeHns HDB nnn PDB onpegeneHbl B MeToAax UCbITaHWi
ASTM D1598. ASTM D2143 nASTM F948. [laHHblli MeToA BKOUaeT B cebs cTaTUCTUUYECKUIA pacyeT AN OLEHKN NpUrof-
HOCTU flaHHbIX B pasgenax 6 n 9.
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MpunoxeHune OB
(cnpaBouHOE)

ConocTaBneHune CTPYKTYpbl HacToalWero ctaHgapra
CO CTPYKTYpOW/ NpMMeHeHHOTo B HeMm cTaHgapta ACTM

Ta6bnunya Ab.1

CTpyKTypa HaCTOsILLEro cTaHapTa
1 0O6nactb npumeHexuns (1)
2 HopmaTuBHble CCbINKN (2)
3 TepmuHbl 1 onpegenenus (3)
4 CokpauweHnsl (-)
5 CywHocTb MeToga (4)

6 O6opygpoBaHne (-)

7 MoAroToBKa K NPOBEAEHNIO UCMbITAHNIAL* (-)
8 MpoBegeHve ncnbiTanuii (6-14)

9 ObpaboTka pe3ynbtatoBl* (-)

10 MpoTokoN UcnbiTaHuii (15)

MpunoxeHune A (cnpaBoyHoe) BbluncneHme 4onrocpoyHoro
rMApPOCTaTUHECKOro YCUNS UAN JONTOCPOYHOTO rMapocTa-
TUYECKOro AaB/IeHna No MeToAy HauMeHbLUNX KBaApaToB

Mpunoxexnne B (cnpaBouHoe) MNpumep pacyeTta KonbLle-
BOrO HanNpsXeHWs

MpunoxeHne OA (cnpaBoyHoe) OpUrvHanbHbIli TEKCT He
BK/TOYEHHbIX CTPYKTYPHbIX 3/IEMEHTOB

Mpunoxenne b (cnpaso4yHoe) ConocTaBneHne CTPyKTy-
pbl HACTOALLETO CTaHAapTa Co CTPYKTYPOVi NPUMEHEHHOTo
ctaHpgapta ACTM

*)

MpunoxeHne 1B (cnpaBo4Hoe) OpuUrmHanbHblii TEKCT MO-
ANVLMPOBaHHBIX CTPYKTYPHbIX 3/1eMEHTOB

CrpykTtypa craHgapta ACTM [12992—12
106nacTb NpUMeHeHns
2 HopmaTtuBHble CCbIKK

3 OnpegenexHna TepMUHOB

4 CywHoCTb MeToga
5 3HauMMoCTb U NpUMeHeHne2*

MeTog A

6 [lonrocpoyHoe UuKInyeckoe rmgpocratmyeckoe Hanps-
XEeHVe WnuM AO0NTOCPOYHOE UMKINYecKoe rugpocratuye-
cKoe flaBfieHne

7 Lmknnyeckoe ruapoctatuyeckoe pacyeTHoe 3HavyeHune
8 Liuknnyeckoe pacyeTHoe 3HavyeHue faBrieHuns

Mpouecc B

9 [lonrocpoyHoe MOCTOSAHHOE rngpocTaTuyeckoe Hanps-
XeHue

10 NocTosAAHHOE rnapocTaTUYeCcKoe pacyeTHoe 3HayeHne

11 MocTosAHHOE pacyeTHOe 3Ha4YeHue faBneHuns

12 MpoBepka 3HavyeHnii HDB nnn PDB

13 MapocTaTtuyeckoe pacyeTHOE HampsKeHWe Wau ru-
[pOCTaTUYECKOE PACYETHOE AaBfieHne

14 HoMUHanbHoE AaBreHune

15 Otyet

16 TOYHOCTb ¥ MOrpewwHoCTb3*

17 KnioyeBsble crioBa

MpunoxeHne A

Mpunoxexusa X

1* Bk/loUYeHne B HACTOSLWMIA CTaHAAPT A4AHHOTO pasgena 06yc/ioBNeHO HEO6XOAMMOCTLIO NPUBEAEHNS €0 B CO-

oTBeTCcTBUE C Tpe6oBaHusAmMn MOCT 1.5.

21 laHHbIii pa3gen UCKMoYEH, T. K. HOCUT NOACHSAOWMIA XapakTep.
3l laHHbIii pa3gen UCKOYeH, T. K. B HEM OTCYTCTBYIOT TpeGoBaHUs K TOYHOCTU, He yKka3aHbl HOPMbl N0 NorpeLu-

HOCTU 1 ee COCTaB/ALMX JAaHHOTO MEeToAa UCMbITAHWNIA.

41 laHHbI pa3gen npuBeAeH B cooTBeTcTBUE ¢ Tpe6oBaHnsmm FTOCT P 1.5 (nyHKT 5.6.2).

MpumeyaHue

14

— Tlocrne 3aronoBKoB pasfenos (Noapasfesnos) HACTOALLEro cTaHaapTa B cCkobkax npuseje-
Hbl HOMEpa aHaIorTnyYHbIX UM pasaenos ctaHgapTa ACTM.
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Mpunoxexue 1B
(cnpaBoy4HOE)

OpUTMHaNbHbI TEKCT MOANMULNPOBAHHbLIX CTPYKTYPHbIX 3/1eMEHTOB

nB.1

1.1 [laHHbIA MeToA ycTaHaBnMBaeT ABa Npouecca UcnbiTaHuii, npouecc A (UMknnyeckuii) n npouecc B (ctatnve-
CKWUIA). ANA NOMYYEHUS TMAPOCTATUYECKOTO pacyeTHoro 3HadeHuss (HOB) unm pacuetHoro 3HayeHusi fasnexnmsa (PDB) ans
CTEK/TOBOJIOKOHHbIX TPYGHbIX U34ennii NyTeM perpeccuoHHOro aHasm3a faHHblX, NoslyvyaembiX Npy NpoBeAeHun UcnbiTa-
HWUIA TPY6 MU (OUTKHIOB, UKW U TeX, U APYIMX, U3 OOAHUX W TEX Xe MaTepuasioB W O4UHAKOBOIW KOHCTPYKLUW, NO OTAE/b-
HOCTW nnn B c6ope. MNpu 3TOM 1 apMUpPOBaHHbIE CTEK/TOBOSIOKHOM Tpy6bl N3 TepMooTBepXaatrLwmuxcs kaydyykos (RTRP), n
apMUpoBaHHble CTEK/IOBOJIOKHOM Tpy6bl U3 nonumep-pacteopa (RPMP) sBNsiOTCA CTEKNI0BONOKOHHbIMK Tpy6amu.

NMpumMmeyaHue 1— Bpamkax 4aHHOro cTaHgapTa noMMep He AO/MKEH UMETb NPUPOAHOE NMPOUCXOXKAEHNUE.

1.2 laHHbIli MeToA MOXeT 6bITb NCMOMb30BaH AN onpefeneHns HOB 415 CTEKNOBONOKOHHbIX TPy, rae CooTHOLLe-
HVWe Meefy BHELIHVM AMamMeTpoM W TOMLWMHON CTeHKu npesblwaeTt 10:1.

MpumeyaHne 2 — MNogobHOe OrpaHnyeHne, OCHOBAHHOE Ha TeOpPUM pacyeTa TOHKOCTEHHbIX TPy6, B AafbHE-
wem 6yAeT orpaHnyYnBaTh NPYMeHeHNe faHHOro MeToAa BHYTPEHHWMU AaBNEHUAMU, KOTOPbIe, COFacHO COOTHOLLEHMIO
[ANA KONbLEBOro HanpskeHus, 6yayT cocTaBiaTb NpumMepHo 20 % OT Noslyvyaemoro rmgpocTaTuyeckoro pacyeTHoro Hanps-
xeHusa (HDS). Hanpumep, ecnu HanpsxeHue cocTaBnsieT 5000 chyHToa'kBLLOM (34 500 kMa), TO BHYTPEHHEE faBfieHne
B Tpybe A0/HKHO orpaHnymBaTbea HOOO chyHTamu/kB.Agtoim (6900 klMa) He3aBMCMMO OT AnameTpa Tpy6bl.

1.3 laHHbIt MeTod o6ecneynBaeT NosyvyeHne pacieTHOro 3Ha4YeHns AaBneHnsa 4Na U3Aenuii CNoXHol opmbl unu
CUCTEM, B KOTOPbIX C/I0XHbIE MOJIA MEXAHUYECKOTO HanpsHXXeHUa MOryT Cepbe3HO 3aTpyAHATbL UCMO/Ib30BaHNe KOJbLEeBOro
HanpsKeHns.

1.4 KoHueBble yN10THEHUS 06pasLa B TECTOBbIX UCMbITAHNAX MOTYT 6bITb 3aKpen/IeHHbIMW IM60 CBOOGOAHBLIMU, YTO
NPUBOAUT K ONpefeeHHbIM OrpaHnyeHnam.

1.4.1 3akpenneHHble KOHLUbl. O6pasubl NoABepratTca BHyTPEHHEMY MeXaHNYeCKOMY HanpsHXXeHWI0 TONIbKO B OKPYX-
HOM HanpaB/fieHuu, a rmgpoctaTnyeckoe pacyeTHOe Aas/ieHne MPUMEHUMO NULLb K HaNpsKeHWAM, pasBuBaloOLWUMCS B
OKPY)XXHOM Harnpas/ieHun.

1.4.2 CBo60oaHble KOHLbl. O6pasLpbl nogBepraioT BHYyTPEHHEMY MeXaHU4eCKOMY HanpsXeHWo N B OKPYXXHOM, 1 Npo-
[O/IbHOM HanpaB/ieHNAX, HO Takum o6pa3oM, 4ToObl OKPY)XHOE HanpshkeHue BABOE MpeBblWano NpoaosbHoe. [aHHbli
MeToZ He MOXeT NMPUMEHATLCS 19 OLLeHKN HanpskeHWi, Bbi3blBAEMbIX Harpy3kamu ¢ NPOAO/bHLIM HanpshkeHnem, npe-
Bblwawwmm 50 % ot 3HaveHns HDS.

1.5 3HayeHws1, 3asBNEHHbIE B eANHMULLAX «A0liM-hyHT» cnedyeT paccMaTpuBaTh B Ka4ecTBe CTaHAapTHbIX. 3Have-
HWSA, AaHHble B CKOOKax, NpeAcTaBneHbl UCK/TIOUNTENIbHO B O3HAKOMUTEbHbIX LiENsX.

MpumeuaHne 3— [Ins HACTOALLEro cTaHAapTa He CyLLecTByeT N3BECTHOrO akBMBaneHTa 1SO.

1.6 B HacTosIlEeM CTaHhapTe He NPeAyCMOTPEHO PacCMOTPeHWE BCEX BOMPOCOB 06ecneyeHns 6e30nacHoCTH, CBs-
3aHHbIX C €ro npumMeHeHneMm. Mosb3oBaTe b HACTOSLWEro cTaHAapTa HeceT OTBETCTBEHHOCTb 3a YCTaHOB/NEHWE COOTBET-
CTBYIOLMX NPABU/ NO TEXHWKE GE30MaCHOCTU U OXpaHe 340PO0Bbs, & TAKKEe ONpeaensieT LenecoobpasHoCTb NPUMEHEHUS
3aKoHOAAaTe NbHbIX OrpaHNYeHnii nepes ero Ncnosb3oBaHNEM.

MpumeyaHne — Pepakuus pasgena usMeHeHa ans npusefeHus B cootseTcTeue ¢ Tpebosanuamn FOCTP 1.5
(nogpaspen 3.1) n FOCT 1.5 (nogpasgen 3.7).

AB-2

2.1 CrtaHgapTtbl ASTM:

D618 lNMpakTnyeckne ykasaHus K NOAroToBKe TeMMepaTypHOro U BAaXHOCTHOIO pexuma nnacrmacc Ana nposeje-
HUA MCMbITaHW

D883 lMnacTtmacchl. TepMuHbl 1 onpeaeneHuns

D1598 MeToga ucnbiTaHuii AN BpEMeHW HapaboTku Ha OTkas N1acTMaccoBblX TPY6 No4 NOCTOSHHLIM BHYTPEHHUM
AasrieHnem

D1599 MeTof ucnbiTaHWii Ha CONPOTWUB/IEHNE NAAcTMacCcOBbIX TPY6 U UTUHIOB NOJ KpaTKOBPEMEHHbIM rMapasan-
4YeckuM gaBrieHnem

D1600 Mnactmacchl. TEPMUHbI U COKpaLLLeHUS

D2143 MeTog ucnbiTaHWin Ha NPOYHOCTb aPMUPOBAHHbIX TEPMOYCaA04YHbIX N1ACTMACcCOBbIX TPY6 Mo, LUKANYECKNM
faBfieHnem
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D3567 MpakTuyeckme ykasaHus K onpefenieHmnto XxapakTepuCcTUK «CTEKI0BOIOKOHHbIX» (apMMUPOBaHHbIX CTEKN0BO-
NIOKHOM) TPYy6 1 (DUTUHIOB U3 TEPMOOTBEPXKAAIOLLNXCA KayHyKoB

F412 Cuctembl Tpy6 M3 ninactmacchl. TepMUHoONorns

F948 MeTopa ucnbiTaHuii ANA BpeMeHn 40 NpopbiBa CUCTEM W geTaneli Tpy6 13 nnacTmMacchl Nof NOCTOSAHHbIM BHY-
TPEHHUM flaB/IEHNEM C Harnopom

MpumevyaHne — Pepakuua pasgena usmeHeHa Ansa npueefeHns B cootseTcTBue ¢ Tpebosannamu FTOCTP 1.5
(nogpasgen 3.6) u FOCT 1.5 (nogpasgen 3.8).
0B.3

3.1.1 OcHoBHasa TepmuHosiorua. OnpegeneHns gaHbl B COOTBETCTBUU C TepMmuHonoruamu ASTM D883 n ASTM
F412. a ab6peBunaTtypbl NpuBeAeHbl B COOTBETCTBUN C TepMuHonorueli ASTM D1600. ecnun He ykasaHo MHoe.

3.1.2 CB060AHOE KOHLEBOE YN/I0THEHNE — YNIOTHUTEIbHOE YCTPOCTBO UM MeXaHu3M, Kpensawmniicss K KOHLy nc-
nbITyeMoro o6pasta Takum 06pa3om, YTo BHyTpeHHee AaBfieHne Npou3BoAMT NPOAO/bHOE pacTAruBallee HanpsxeHue
B OMOJTHEHVE K KO/IbLLEEBOMY 1 pagnasibHOMy Hanps>kKeHuio B UCMbITyeMoM obpastie.

3.1.3 3akpennieHHoe KoHLeBoe yNI0THEHNEe — YNI0THUTEIbHOE YCTPOCTBO UM MeXaHW3M, ynupatowuiics B ropew, uc-
nbITyemoro obpasua, uiv BHELHAS CTPYKTypa, OkasblBatoLias ConpoTMB/IEHNE OCEBOI Harpyske, NPOM3BOAMMON BHYTPEHHUM
[aB/ieHneM, TeM CaMbIM OrpaH1yMBas HanpshkeHe ToNbKO B NPsAMbIX 06pasLax KosbLeBOro 1 paguasibHoOro HanpasneHus.

3.1.4 MNpopbIB — NpoTeKaHne ucnbiTaTenbHON XNAKOCTU Kakum-1n60 obpasom yepes obpasel, 6yab TO TpewmHa B
CTEHKe, MeCcTHas Te4b UM TeYb Ha PaccTosiHUM 6onee OJHOro AnameTpa OT KOHLEBOro YN0THEHUS.

MpumeyaHne 4 — [Ins gaHHOro MeTofa He npoTekatowe o6pasiibl MOryn 6biTb BK/OYEHbI B NpoTekatoLe
npv onpejenieHHbIX YCN0BUSAX, 0603HaYeHHbIX B nogpasgenax 6.3. 9.3 n 12.2.

3.1.5 CTeknoBOOKOHHAs Tpy6a — Tpyba, copepxallias apMupoBaHne CTeKNOBO/IOKHOM, BCTPOEHHOE B CTPYKTYpY
WU OKPYXXeHHOE 3aTBepAeBLUMM TEPMOAKTUBHLIM Kay4yykOM: KOMMO3WLMOHHAA CTPYKTypa MOXeT CoAepXaTtb Le6eHou-
Hblli. rpaHyNMPOBaHHbBIN UM NAACTUHYATBIA HANONHUTE b, TMKCOTPONHbLIE areHTbl, MUTMEHTbI MW KpacuTenu, TepmMonna-
CTUYHbIE UV TEPMOAKTUBHbIE J0GABKU UW MOKPbLITUS.

3.1.6 ApMupoBaHHasa CTEeKNOBOMIOKHOM Tpy6a n3 nonumep-pactsopa (RPMP) — cTekn0BOMIOKOHHAasA Tpy6a c Ha-
NosIHUTENIEM.

3.1.7 ApMupoBaHHas CTeKNOBOIOKHOM Tpy6a 13 TepMOOTBepXAarLmxcs KayuyykoB (RTRP) — cTEKN10BO/IOKOHHAs
Tpyb6a 6e3 HanonHuTens.

3.1.8 KonbLeBoe HanpsikeHne — pacTsanblBaLee HaNpsXKeHNe B CTEHKAX TPYO B KOMbLLEBOM HanpaB/ieHUN n3-3a
BHYTPEHHero gaBneHusi. KonbLeBoe HanpshkeHne BbIYUCASIOT No hopmysie:

S =P(D- tr)l2tr. (1)

rae S — KofbleBoe HanpskeHue, YHTbI'KB.AOAM (kMa);
D — cpegHwit BHELWHWI AnameTp apMUpoBaHHOW TPy6bl, At0MbI (MM);
P — BHyTpeHHee paBnexue. pyHr/kB.AwAM (kMa):
I — MUHMManbHas TO/LWMHA apPMUPOBAHHOW CTEHKU, AOWMbI (MM).

MpumeyaHne 5— KonbueBoe HanpskeHe ONpeaensioT Ha NPAMbIX LuanHapuyecknx obpasuax. OueHka 06-
pasuoB 6osee cNoxHol popMbl MOXET 6blTb OCHOBAHA Ha JaB/IeHUN.

3.1.9 M'mpgpocTaTnyeckoe pacyeTHoe 3HavyeHne (HDB)— konbLeBOe HanpshkeHne, onpegensemoe 418 CTEKI0BOSIO-
KOHHbIX TPY6 C NOMOLLbIO aHHOr0 MeTofa, YMHOXaeMoe Ha NonpaBoYHbIA KO3 UUNEHT Ana nonyyeHms HDS.

3.1.10 'mapocTaTtnyeckoe pacyeTHoe gaBneHme (HDP) — oueHouyHOe makcuManbHOe BHYTPeHHee rmgpocratuye-
CKOe flaBfieHne, KOTOpoe MOXET 6bITb MPUMEHEHO K AeTanun Tpyobl uuknuuecku (npouecc A) Nan NPOLOMKUTENbHO (Npo-
uecc B) ¢ BbICOKOI CTEMEHbIO BEPOATHOCTH, YTO yTeuka He Npou3oigeT.

3.1.11 I'mapocTaTnyeckoe pacyetHoe HanpshkeHne (HDS) — oueHOYHOe MakcumasibHOe BHYTPEHHee pacTAarnsaro-
Liee HanpshkeHvne B CTEHKe TpyObl B KOMbLEBOM HanpaBneHun 6narogapsi BHyTPEHHEMY TMAPOCTaTUYECKOMY AaB/IEHMIO,
KOTOpOe MOXeT 6bMNb NPUMEHEHO K 06pasLy Tpyobl Luknanyeckn (npouecc A) Uan NOCTOAHHO (Npouecc B) ¢ BbICOKOI cTe-
NeHbl BEPOATHOCTM TOro, YTO yTeuka He Nnpousoingert.

3.1.12 flonrocpoyHoe rugpoctatuyeckoe ycunme (LTHS) — oueHouHoe pacTarMsarolLee HanpshkeHne B CTEHKe Tpy-
6bl B KO/IbLLEEBOM HanpasieHuy 6narogaps BHyTPEHHEMY TMAPOCTAaTUYECKOMY AaBNEeHUI0, KOTOPOE B Cllyvyae LUMKINYecKoro
NpYMeHeHVs npuBeAeT K NPopbIBYy Tpy6bl Mocne onpefesieHHOro KonnyecTsa UuUKIoB (npouecc A) unv onpeseneHHoro
KonmyecTBa yacoB (npouecc B).

MpumevaHne 6 — Bpems onpegenenna LTHS nnn LTHP ycTtaHaBiMBaeTcs COriacHo ctaHaapty usgenus. Kak
npasuno, Bpems coctasnset 150 * 106 nn6o 657 * 106 uyuknos ansa npouyecca A uam 100 000 nn60 438 000 yacoB ansa
npouecca B.

3.1.13 [lonrocpoyHoe rugpoctartuyeckoe aasneHune (LTHP) — oueHo4YHOe BHYTpeHHee gaBneHne B obpasue Tpy-
6bl. KOTOPOE B C/TyYaB LMKANYECKOTrO MPUMEHEHNA NpBeeT K MPopbIBY TPYObl MOC/Ie onpeAesleHHOro KosimyecTsa LKI10B
(npouecc A) unu onpegenieHHoro KonuyecTea Yyacos (npouecc B).
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3.1.14 PacueTHOe 3HauyeHune gasneHuns (POB) — BHyTpeHHee faB/fieHVe, pacCcynTaHHoOe A/ CTEK/I0BO/IOKOH-
HbIX TPy6 NpM NOMOLLM AAHHOrO MeTofa U YMHOXEHHOe Ha NompaBOYHbIli KO3 MULNEHT ANA NOAYYEHUSA 3HAYeHUA
HDP.

3.1.15 HomuHanbHoe paBneHve (PR) — oueHO4YHOe MakcuMasnbHoe gasneHue B Tpybe wnu uTuHre, Kotopoe
MOXeT 6blTb NPUMEHEHO NPOAO/MKNTENBHO C BbICOKON CTEMEHbI0 BEPOATHOCTH TOrO, YTO HE NPOM30iAeT NpopbIB obpasya
TpyObI.

3.1.16 MonpaBoyHbI KO3PuLUMeHT — uyncno oT 1.00 n MeHee, yuuTbiBalolee MOrPEWHOCTb BCEX 3HAYEHWIA U
cTeneHei Ana 6e30nacHoOi ycTaHOBKM CTEKNOBOJIOKOHHbIX Tpy6. Mpu aToM KoahnumeHT yMmHoxXatoT Ha HOB u nonyua-
toT HDS u 3HauyeHne pacyeTHOro HOMWHAa/IbHOTO AaBfIeHUA UK ero yMHOXatT Ha POB. npu 3TOM nosyyarT Henocpes-
CTBEHHO 3HaYyeHne HOMUHA/ILHOTO AaBneHns. B no6om cnyyas B pesynbraTe rapaHTUpyeTcs KayecTBeHHas u 6e3onacHas
ycTaHOBKa Tpyb npu ycnoBmu TOro, YTO BO BPEMS YCTAHOBKM Hagsexawium obpa3omM Obliv UCNO/Ib30BaHbl BbiCOKOKaYe-
CTBEHHbIE feTanu.

3.2 OnpepeneHvs TePMVUHOB, XapakTepHbIX A8 HACTOALLEro ctaHgapra:

3.2.1 CpepgHuii BHELWHWIA AnaMeTp — WU3MepeHue, NoslyyeHHoe B COOTBETCTBMM C NPaKTUYECKMMU yKasaHUAMU
ASTM D3567. 6e3 yueTa apMMpOBaHHbIX NN HEAPMUPOBAHKbIX BHELLUHUX TOMLWUH MOKPbITUS.

3.2.2 MuHumanbHas apMmmpoBaHHas TO/LWNHA CTEHKN — U3MEPEHMne, Nosiy4eHHoe B COOTBETCTBUM C NPakTU4ecKu-
My ykazaHusmm ASTM D3567. 6e3 yueTa apMUPOBaHHbIX UIM HEapMUPOBAaHHbIX BHELUHNX TOMLWWH NOKPLITUA U HaknagKw;
TO/LWMHA CTEH (PUTUHTOB ONpeAenseTcsa B CaMOM TOHKOM MecTe (OUTUHra.

MpumevyaHne — Pepakuyus pasgena nsmeHeHa Ansa npuseAeHuns B cootsetcTene ¢ tpebosanmavmmn FOCTP 1.5
{nogpasgen 3.7) n TOCT 1.5 (nogpasgen 3.9).

[B.4

4.1 TMpouecc A 3ak/oyaeTcsi B BO34eNCTBUM MUHUMYM Ha 18 06pasuoB Tpy6bl MAu uTuHra nnn o6omx o6pasuos
noA UMKANYECKAM BHYTPEHHUM JaBfieHNeM C YacToTOW 25 LMKIOB/MUH U NPU HECKOMbKNX Pa3/IMYHbIX 3HAYEHUAX faBne-
Hua. Tpebyemasa TemnepaTypa UCMbITaHUA NofAepXKMBaeTCA NyTeM LMPKYIALUN ropsavein Xngkoctn yepes obpasubl uam
npoBefeHNsa ncnbiTaHnii B BO3AYLLIHON cpefe ¢ KOHTPOMpyemoli Temnepartypoii.

4.1.1 Uuknuyeckoe LTHS nnn yuknuueckoe LTHP Tpy6bl nan huTuHra nonyyaeTcs nytem akcTpanonsymm rpacgpum-
Ka B ABOIHOM norapnummnyeckom macwtade AMHUN INHERHOW 3aBUCUMOCTY KOMbLEBOrO HaMpsKeHUss AN BHYTPEHHEro
[aBneHnsa oT KoNIMYecTBa LUKI0B A0 NPOpPbIBA.

4.1.2 SkcnepuMeHTanbHas oCHOBa npouecca A fo/hkHa COOTBeTCTBOBaTbL MeToAy ucnbiTaHniit ASTM D2143. koTo-
pblii ABAETCA YacTblo AaHHOro MeToga. Ecnun kakas-nmbo yacTb npouecca He COOTBETCTBYET MeToAdy ucnbitaHuii ASTM
D2143. Heo6x0AMMO UCMOMb30BaTb MOSIOXEHUA AAaHHOTO MeToAa.

4.1.3 CTblkn mexay obpasuammu Tpy6bl M PUTUHTA JOMKHBI ObITb TaKMMK Xe. KOTopble CTaHAapTHO MCNO/b3YTCA
ANS UCnbITyemblX 06pa3LoB.

4.2 Mpouecc B 3aknyaeTca B BO34ECTBUN MUHMMYM Ha 18 06pasuoB Tpyb6bl uanm duTuHra nnm o6omx obpas-
LIOB MOA NOCTOSIHHbIM BHYTPEHHUM rMApPOCTAaTUYECKUM AaBfieHNeM pa3HOro YPOBHSI B KOHTPOJIMPYEMbIX YCMOBUAX W
M3MepeHnn BpeEMeH [0 NpopbiBa AN KaXA0ro ypoBHA faBfeHus. Temnepartypa WCNbiTaHWii noagepxunsaeTcs nytem
norpyxeHns o6pasLoB B BOAAHY 6aHi0 C KOHTPONMPYEMOI TemMnepaTypoiil, Uan UX UCMbITaHUA B BO3AYLLHON cpege ¢
KOHTpONIMpyeMoii TemnepaTtypoii Bo3ayxa, WK Xe 3a CYeT LMPKYAAUUM XUAKOCTU Heo6X0ANMON TemnepaTypbl Yepes
obpasel,.

MpumevyaHne 7 — McnbiTaHWa B BOAAHOW 6aHe UCKIYalOT 06HapyxeHne yteukn (cm. 3.1.4) kak BU3yasbHO,
Tak U 3N1EeKTPOHHbIMU CPeCTBaAMM.

4.2.1 Ctatuyeckoe LTHS unu ctatuyeckoe LTHP Tpy6bl unm hutrHra nonyvarTca nyTem akcTpanonsauuu rpaduka
B [lBO/iHOM norapumMmnyeckom maclutabe SIMHUU NNHERHOW 3aBUCUMOCTU KO/IbLLEBOTO HaMpsHKEHUS UM BHYTPEHHero
[aBfieHNs OT BPEMEHU [0 NpopbiBa.

4.2.2 JkcnepuMmeHTanbHas OCHOBa npolecca B gomkHa cooTBeTcTBOBaTb MeToay ucnbiTaHuii ASTM D1598. me-
ToAy vcnbiTaHuit ASTM F948 unn xxe um 060MM, KOTOpble ABAAIOTCA YacTblo AaHHOro metoga. Ecnum kakan-nmbo yactb
npotecca He COOTBETCTBYET Bbl6paHHOMY MeToAy, HE06X04MMO UCMO/b30BaTb MNOMOXEHUS AHHOTO MeToja.

4.2.3 CTblkn mexay obpasuammu Tpy6bl M PUTUHTA AO/MKHBI ObITb TaKMMK Xe. KOTopble CTaHAapTHO MCNO/b3YTCA
AN UCNbITyeMblIX 06pa3LIoB.

4.3 3HauyeHue HDB onpepgensaetcs u3 3Havyenua LTHS B cooTBeTCcTBUM C pasgenom 7 nnm 10.

4.4 3HavyeHne PDB onpegensietca u3 3HavyeHus LTHS B cooTseTcTBMM C pasgesiom 8 unm 11

4.5 3HaueHvne HDS ansa Tpy6 onpegensieTcs nyTem yMHOXeHUst 3HavyeHnss HDB Ha nonpaBoYHblii KO3(hULIMEHT.

4.6 MpoBepka 3HauyeHnin HDB nnu PDB ansa apyrux usgenuii. Korga ansi o6pasuoB yxe onpefenieHbl 3HaYeHus
HDB vnnn PDB cornacHo gaHHOMY MeToAy v NPOWCXOAWUT U3MEeHeHne npouecca uau marepuana w3fenus, MoxeT 6biTb
Npou3BefeHO NOATBEPXKAEHUE UCXOAHbIX 3HaYeHnin HDB unn PDB B cooTBeTCTBUU C pasgesiom 12. CnenyeT npoBecTu
“cnblTaHNsA No KpaliHei mepe WwecTn 06pasLoB, 1 OHW JO/DKHBI OTBEYATb YCTAHOBIEHHBIM KPUTEPUAM.

MpumeyaHne — Pepakuusa pasfena usMeHeHa Asa npuBefeHus B cooTBeTcTBue ¢ Tpe6osaHusmu FTOCT 1.5
(nyHKT 7.9.5).
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[1B.5 Mpouecc A

6 [lonrocpoyHoe LMKINYECKOe rmapocTatnyeckoe HanpsxeHne nam AoNrocpoyHoe Lukanyeckoe
rmapocratmyeckoe gaseHue
6.1 BbibupatoT cBo60aHOE TM60 3aKpensieHHOe KOHLeBOoe YNJI0THEHNe, OCHOBaHHOe Ha pacTArMBatoLnx Hanpsxe-
HUAX. Bbl3bIBAEMbIX BHYTPEHHUM JaB/ieHUEM 1N TUNOM CTbIKOB B AaHHOW cucteme Tpy6 (cm. 1.4).
6.2 MonyvarT MUHUMYM 18 3HaYeHUii NPOPLIBHOTO LIMKNYECKOro HanpshkeHnsa ANs KaxAol 3ajaHHol Temnepary-
pbl B COOTBETCTBUM C METOAOM UCMbITaHNA ASTM D2143. 3a UCK/TIOYEHUEM ClefyoLLero:
6.2.1 OnpepfensiloT cpefHuii BHELHWA gnamMmeTp ¥ MMHUMa bHYIO TOJILLUHY apMUPOBaHHbIX CTEHOK B COOTBETCTBUM
C MeTofoM ucnbiTaHnii ASTM D3567.

MpuMeuyaHne 9 — M3-3a HEOGXOAMMOCTU Hape3aHus o6pasua faHHoe onpefefieHne MOXeT 6biTb npousse-
LeHO Ha o6pasue, He npollejwem ucnbiTaHue. BeneacTare 3Toro nNpu aHannse UCMOMb3yT 3aHOBO paccuMTaHHOe Uc-
npaB/ieHHOe KOJbLieBOEe HanpshKeHue.

6.2.2 MoBbILWEeHHO TeMnepaTypbl UCMbITAHWI LOCTUTAIOT NYTEM LUPKYASLUU HATPeTOoM XNAKOCTU, NPUMEHSIEMOI B
X04e UCTbITaHusl, Yyepes o6pasel, Ui Npu ee UCMbITAHWUSX B TOPSYEM BO3AyXe. B /1060M Cryuas XUAKOCTb JO/DKHA NOS4-
LlepXUBaTLCS B NPOMEXyTKe oT + 5 °F (3 °C) oT BbIGpaHHOIi Temneparypsbl.

MpumeyaHune 10— Korga nosbiWeHWe TeMnepaTypbl B X04e UCNbITaHW NOAAEPXKMBAETCS NyTEM HarpeBaHus
LMPKYMPYIOLLe XUAKOCTU, NMPUMEHAEMOI NPy UCNbITAHUU, KOHTPONMPOBAaTb TeMnepaTypy OKpyXaloulero Bo3gyxa HeT
Heo6XxoANMOCTH.

6.2.3 3HaYEHUs HaNpPsHXKEHW UK faB/eHns JO/KHbl 6biTb 0TOGpPaHbl TakuM 06pa3omM, 4ToGbl pacnpegeneHve To-
4eK NpopbiBa GbIN0 CHEAYIOLNM:

Yucno LMKNoB L0 NpopbiBa Touek npopbiBa (MAUHUMYM)
Ot 1000 go 10 000 3
Ot 10 000 go 100 000 3
OT 100 000 go 1000 000 3
OT 1000 000 go 10 000 000 3
Bonee 15 000 000 1

Bcero 18
6.3 AHaNM3MPYIOT pe3ynbTaTbl UCMIbITAHWIA, UCNOMb3YS AN KaXA0ro o6pasLua 3aBUCMMOCTb lorapudma Hanpsixke-
HUS UK JaBneHns U3 pasgena 6. oT norapudMa y1cna LMKI0B L0 NPOopPbIBa, Kak ONUCaHO B NPUIoXeHUn Al.

MpumeuyaHune 11— Kak npaBufio, Npu UCMbITAHUSIX CTEKTOBOTOKOHHBIX TPY6 N0 BEPTUKANLHONK ocK (y) oTkna-
[bIBAIOTCS 3HAYEHWA HANPSXXEHNSA UK AaBMEHNS, a N0 TOPU3OHTaSIbHOM OCK (X) — 3HAYEHWUS BPEMEHW WAN LMK/IOB.

6.3.1 O6pa3sel, KOTOPbLIA NPOTEKAeT Ha PacCTOAHUU A0 OAHOrO AMameTpa OT KOHLEBOro YNIOTHEHUS, MOXeT
6bITb:

- BK/IlOYEH B KayecTBe TOUKV NpopbIBa, eCn HaxoAnTCs Huxe 95 % KpuBoli NpefenoB fOBEPUTENIBHOTO UHTEPBANA;

- 3aMeHeH 1 BHOBb UCMbITaH NPW YCNOBWU, YTO HOBbLIA MPOPbIB 6yAeT HAXOAUTLCA Ha PacCTOSHAM fJasblue OfHOro
AnamMeTpa OT KOHL,eBOro Yn10THEHWS;

- NIMKBUAMPOBAH, a flaHHble He 3acuUuTaHbl.

6.3.2 O6pasubl, He npopsaslmnecs cnycta 6onee 15 000 000 LMKI0OB, MOTYT 6biTb 3acCUMTaHbl Kak NPOPbIBLI NPU
0603HaYeHNN perpeccuoHHol NPsAMOiA. icnonb3oBaHne Takux faHHbIX MOXeT MPUBECTU K 3aHWKEHWUIO WK 3aBblLLEHWNI0
3HayeHuli yuknuyeckux LTHS n LTHP. B nio6om cnyvyae JO/DKHbI GbiTb yAOBNETBOPEHbI TpeboBaHWSI AOBEPUTENLHOIO
UHTepBana 3HayeHwit u3 pasgena 6.

MpumevaHune 12— He npopBaBlunecs obpasubl MOryT 6biTb UCMbITAHbI AaNiee U TNHUK perpeccun nepecymTta-
Hbl MOC/1€ BO3HUKHOBEHMUSA NPOPbLIBA.

6.3.3 OnpeaensaT KOHEUYHYIO JINHNIO 418 3KCTPanonsauun no MeToAy HarMeHbLIUX KBajpaToB C UCMo/b30BaHneM
TOYEK MPOpbIBa, & TakKe TOYeK HENPOPbIBA. BbIGPaAHHLIX N0 KPUTEPUAM, onucaHHbIM B 6.3.1 1 6.3.2. He cneayeT ucnonb-
30BaTb TOYKM NPOPbLIBA CO 3HAYEHUAMU AABMEHUSA WIN HaNPsXeHWs, KOTOopble NMPUBOAAT K NPOPbIBY, Npoucxopsiiemy
meHee yem 3a 500 LMKIOB B CpeAHeM; onpeaennTb AaHHble TOUKM NyTeM YCPeJHEHUs KONMYecTBa UCNbITaHWUii LUKI0B
[10 NpopbiBa C OAMHAKOBbLIM YPOBHEM HaMpPSXeHUA UK AaBNEHNS, HanpuMep, Npu HanpsbkeHun B = 200 dyHTOB/KB AoiiM
(1380 kMa) nnn gasneHun + 20 dyHToB/KBAOWM (138 KMa). BknoyaloT B OTUET BCe AaHHble O TOYKax NpopbIBa, UCKII0-
YeHHbIX U3 pacyeTa, 1 OTHOCAT UX K AaHHOI kaTeropum.

MpumeuyaHune 13— lMOCKOMbKY AaHHbIA NPOLECC NPUMEHUM KaK A8 TPY6, TaK v 4718 (OUTUHIOB, PEKOMEHAYETCS,
uT06bI 06paseL, TPY6Gbl ¥ PUTUHT BbINN UCTbITAHLI OAHOBPEMEHHO Kak oauH o6pasel, NyTeM NCMo/b30BaHUA CTaHAAPTHOTO
npouecca WX COearHeHNst ¢ (PUTUHTOM Ha OAHOM M3 KOHLLOB. ECNM (OUTUHT NPOpPbLIBAET NEPBLIM, OH MOXET ObITb OTAENEH,
a ucnbiTaHUe NPOAOIKEHO C Lienoit TPY6Ooi C MeXaHMUYeCKMM KOHLEBbLIM YNIOTHEHEM Ha MecTe huTuHra. B ciyyae, ecnm
Tpy6y NpopbIBAET NEPBOM, AaHHbIE MOXHO 3anucatb, 3aMeHUTb TPYBY U NPOAO/IXATb UCMbITAHWUSA A0 TeX Mop. noka He
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npopseT UTHHT. Crieays 3Toi peKOMeHAaLMm, UCTIbITATElb CMOXET NOJyYaTh TOUKM NPOpbLIBA U ANs TPY6GbI, U ANA PUTHHTA,
NPOBOAS UCMbITAHWS TONbKO OfHOro o6pasua.

7 Llmknnyeckoe rmgpocrtaTtuyeckoe pacyeTHoe 3HayeHune

7.1 BbluncnaioT uuknnyeckoe LTHS B onpegeneHHoe spems (150*106 nnmn 657*106 UKKNOB), Kak ONncaHo B npu-
noxeHun Al.

7.2 Ecnu Sxy >0 (cM. Al.4). gaHHble cnedyeT cumTaTb HENPUTOAHBIMU.

7.3 BbluNCNAT B COOTBETCTBUM C Al. ECNU T ABNAETCA MEHbLUe NMPUMEHAEMOro MUHVMasIbHOTO 3HaYeHus, npu-
BefieHHOro B Tabnuue Al.1l. gaHHble cnefyeTt cuuTaTb HEMPUTOAHbIMU.

7.4 Tlpn He06XOAMMOCTH ONpefensoT kaTeropuio unknnyeckoro HDB B cooTBeTCcTBUM € Tabnuueit 1.

8 LiMknmnyeckoe pacyeTHOe 3HaYeHVe faBneHus

8.1 Vicnonb3ytoT npouecchl No 7.1. 7.2 1 7.3. NoACTaBMB 3HAYEHME AaB/IEHNS BMECTO HaNpPsXeHus.
8.2 MNpy Heo6x04MMOCTU ONpeaensoT KaTeroputo Lukanyeckoro PDB B cooTBeTCTBMM € Tabnuvueit 2.
Mpouecc B

9 lonrocpoyYyHOe NOCTOAHHOE TMapocTaTMYeckoe HanpsxeHue

9.1 Bbl6upatoT cBo60HOE NGO 3aKpensieHHoe KOHLEBOe YN/I0THeHNE, OCHOBAHHOE Ha pacTArMBaloLMX Hanpsxe-
HUSIX. Bbl3bIBAEMbIX BHYTPEHHUM [aBNE€HUEM U TUNOM CTbIKOB B faHHOI cucTeme Tpy6 (cm. 1.4).

Yucno uMkIoB A0 NpopbiBa Touek npopbiBa (MUHUMYM)
OT 10 go 1000 4

OT 1000 o 6000 3

Bonee 6000 3

Bonee 10 000 1

Bcero 18

9.2 MonyyaloT MUHUMYM 18 3Ha4YeHWit Touek NpopbiBa A5 KaXAol 3afaHHOR TeMnepaTypbl B COOTBETCTBUN C METO-
A0oM ucnbiTaHnii ASTM D1598 nn6o metogom mcnbiTannii ASTM F948. 3a UCKTIOYEHUEM ClIeAYIOLLErO:

9.2.1 OnpeaensoT cpeAHNA BHELLHW AuamMeTp U MUHUMasIbHYIO TOLWLMHY apMUPOBaHHbLIX CTEHOK B COOTBETCTBUM
C MeToAoMm mcnbiTaHnii ASTM D3567 (npumevanuve 9).

9.2.2 BHYTpU ucnbiTyemoro obpasua Tpybbl unn uTuHra AomxHa 6biTb BoAa. BHelwHell cpepoll sBnseTcs BO3-
AyX Nn6o 6aHA C KOHTPOMPYeMoli TemMnepaTtypoli BoAbl (CM. pasfen 7). MoOXHO Ncnonb3osaTb Takke ApYyryto cpeay, 4to
[LO/DKHO GbITb ONKMCAHO B NPOTOKO/IE UCMbITAHUIA. XKNAKOCTb, NPUMEHsieMas B X04e WUCMNbITaHus, JOo/MKHa NogaepxmBaTbca
B NpomexyTke oT £ 5 °F (3 °C) oT BbibpaHHOI Temnepatypbl (CM. npumevaHve 10).

9.2.3 3HayYeHNa HanpsXeHNsa UNn faBfeHnsa A8 UCNbITaHWA JOMKHbI GbiTb BbiGpaHbl TakuM 06pa3om, 4To6bl Nony-
4YnTb cnegylollee pacnpegesieHvie Touek npopbisa:

Ta6nunua 1— Kateropuu ruapoctaTtnyeckoro pacyeTHoro s3HadyeHus ¢ noMoLLblo npouecca A unu npouecca B

Kareropusi HOB WHTepBa paccumTaHHbIX 3HaueHMI
dykT/Ka.aBiM* KM DyHT/KBLLIOVM KMa

2500 17 200 OT 2400 go 3010 Ot 16 500 go 20 700
3150 21 700 OT 3020 go 3820 OT 20 800 go 26 300
4000 27 600 Ot 3830 g0 4790 OT 26 400 go 33 000
5000 34 500 OT 4800 o 5990 OT 33 100 go 40 900
6300 43 400 OT 6000 o 7590 OT 41 000 o 52 900
8000 55 200 OT 7600 o 9590 OT 53 000 go 65 900
10 000 68 900 OT1 9600 go 11 990 Ot 66 000 oo 82 900
12 500 86 200 OT 12 000 go 15 290 OT 83000 g0 105 900
16 000 110 000 OT 15300 g0 18990 OT 106 000 go 130 900
20 000 138 000 Ot 19 000 go 23 990 Ot 131 000 go 169 900
25 000 172 000 OT 24 000 go 29 990 OT 170 000 go 209 900
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OKoH4YaHue Tabnuubl 1

Kareropusi HOB VHTepBan paccuMTaHHbIX 3HAYEHWIA
Dy, 'kB,aroriva «la DYVIDKB.IH0VIM *fla
31 500 217 000 OT 30 000 go 37 990 OT 210 000 fo 259 900
40 000 276 000 OT 38 000 go 47 000 Ot 260 000 go 320 000

a CTaHfapTHbI ypoBEHb HanNpshkeHus, BblGpaHHbIli B cooTBeTcTBUM € ISO 3. cepus R10.

Tabnunuya 2— KaTeropum rugpoctaTMyeckoro pacyeTHoOro 3HayeHusi ¢ NoMOLL b0 npotecca A uam npouecca B

Kareropusi PDB

VHTepBan pacCHMTaHHbIX 3HaYEHIA

DYHTT'KBALOIN Bapa Ka DYHT/KB.ArOVIM KMa
91 6.3 530 Ot 87 no 110 OT 605 g0 760
116 8 800 Ot 111 go 143 OT 765 A0 990
150 10 1000 Ot 144 po 172 Ot 995 0 1180
180 12.5 1250 Ot 173 go 220 Ot 1190 fo 1510
230 16 1600 Ot 221 po 287 Ot 1520 go 1980
300 20 2000 OT 288 po 345 Ot 1990 go 2380
360 25 2500 OT 346 o 438 Ot 2390 o 3020
460 315 3150 OT 439 po 556 OT 3030 go 3830
580 40 4000 Ot 557 go 695 Ot 3840 po0 4790
725 50 5000 OT 696 a0 876 OT 4800 go 6040
910 63 6300 OT1 877 po 1110 Ot 6050 g0 7680
1160 80 8000 Ot 1115 fo 1380 OT 7690 go 9580
1450 100 10 000 OT 1390 go 1720 Or 9590 go 11 800
1800 125 12 500 Ot 1730 go 2220 Ot 11 900 go 15 300

a CTaHAapTHbI YypOBEHb HanNpsikeHus, BblbpaHHbIi B cooTBeTcTBMM € ISO 3. cepusi R10.

9-2.4 MoppepxmBaloT BHYTPEHHee UCnblTaTelbHOe AaB/ieHne B KaxAoM obpasle C TOYHOCTbI0 A0 = 1 % OT BbI-
6paHHOro 3HauYeHus. I3amepsailoT BpeMs 40 NpopbiBa C TOYHOCTLIO A0 = 2 % mnaun + 40 4. ecnn 40 4 cocTaBnsAlT MeHee 2 %
OT U3MEepPSIEMOro 3Ha4YeHNs BPEMEHN.

9.3 AHann3npyT pesynbTaTbl UCAbITAHWA, NCNONb3YS ANA KaXAON TOYKM NpopbiBa 3aBUCUMOCTL norapudma Ha-
NPsKeHUst UKW AaBneHns B hyHTax/kBAiM unm kfla ot norapucma BpeMeHn NpopbiBa B Yacax, kak onncaHo B npuso-
XeHun Al (npumedaHve 9).

9.3.1 O6GpaseL, KOTOPbI/ NPOTEKAET Ha PACCTOAHWUM [0 OLHOTO AuaMeTpa OT KOHLLEBOro YNIOTHEHUS, MOXET OblITb!

- BK/IIOYEH B KauecTBe TOUKW NPopbIBa, eCn HaxoAnuTcs Huke 95 % KpMBOI Npefenos 4OBEPUTE/IbLHOTO UHTEPBana;

- 3aMeHeH U BHOBb UCMbITAH NPW YCNOBKU, YTO HOBBbIV MPOpPbLIB GyAeT HAXOAUTLCA Ha PACCTOSIHAW Aasiblle OfHOro
AnameTpa OT KOHLEBOro YN0THEHUS;

- NMKBUAMPOBAH, a AaHHble He 3acUuTaHbl.

9.3.2 O6pasybl, He npopBasLivecs Yepes 6onee yem 10 000 4. MOryT 6bITb 3acCUMTaHbl Kak NPOPbIBbI NP 0603Ha-
YeHWUN perpeccuoHHol NPSMOIA. icnonb3oBaHue TakmX faHHbIX MOXET NPUBECTU K 3aHWKEHMNIO UM 3aBbILIEHNI0 3HAYeHUi
nocTosiHHbIX LTHS n LTHP. B no6om cnyyae AoMxHbI ObiTb YA0BNETBOPEHbl Tpe6oBaHUs AOBEPUTENbLHOTO MHTepBana
3Ha4yeHnin n3 9.3.1.

n pnmedyaHune 14 — He npopsaswnecs 06pa3Lu>| MoryT ObITb UCMbITAHbI aanee n NMnHUK perpeccun nepecynta-
Hbl NOC/ie BO3HNKHOBEHUA NpopbiBa.

9.3.3 OnpefensioT KOHeUHYI JIMHUI0 41t SKCTPANO/IALMYA N0 METOAY HAUMEHbLIUX KBAAPATOB C UCNO/b30BAHUEM TO-
ueK NpopbIBa, a Takke TOUYEK HeNpPOPbIBa, BbOPaHHbIX NO KPUTEPUAM, onncaHHbiM B 9.3.1 1 9.3.2. He cnegyeT ucnonb3oBathb
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TOYKM NPOPbIBA CO 3HAYEHUAMU JaBMEHUSA WU HANPSHXKEHUS, KOTOPble NMPUBOAAT K NPOPbIBY, MPOUCXOASALLEMY MEHEE YeMm
3a 0.3 4 B cpeiHeM: onpefensioT faHHble TOUYKM NyTeM yCpeAHEeHNs KONM4YecTBa UCMbITaHWA LUKAI0B [0 NpopbiBa C 04u-
HaKOBbIM YPOBHEM HaMNpsXeHWus UAv AaBneHus, Hanpvmep, npv HanpsxeHuun B = 200 dyHTOB/KB.AMOMM (1380 klMa) nan
faBneHmn + 20 dyHToB, kB AtoliM (138 kMa). BknoyatoT B OTUET BCe faHHble 0 TOUYKaXxX NpopbiBa, NCKIHOYEHHbIX N3 pacyeTa,
M OTHOCAT X K flaHHOW KaTeropun (npumevanmne 12).

10 MocTosaHHOE TMapoCcTaTUYeCcKoe pacyeTHOe 3HavyeHne

10.1 BbiuncnsoT noctosiHHoe LTHS B onpegeneHHoe Bpems (100 000 uimn 438 000 u), kak onucaHo B npunoxeHun Al.

10.2 Ecnn Sxy > 0 (cm. Al.4), faHHble cnefdyeT CYMTaTb HENPUTOAHbIMU.

10.3 BbluncnaAoT r 8 cootsetcTenn cAl.4.3. ECv r meHee NpMMeHAemMoro MMHUMasibHOro 3HauYeHns, NpuBeeHHoro
B Tabnuue Al.1l. gaHHble cnegyeT cuMTaTb HEMPUTOAHLIMU.

10.4 MNpwn Heob6xoAMMOCTN ONpeaensaoT kaTeroputo Lukanyeckoro HDB B cooTBeTcTBUM € Tabnuueli 1.

11 MocToAHHOE pacyeTHOe 3Ha4YeHue fasneHuns

11.1 Vicnonb3ytoT npouecckl No 7.1,7.2 n 7.3, nofcTaBnB AaB/ieHNe BMECTO HanpshkeHus.
11.2 Mpu He06X0ANMOCTUN ONpeaensoT KaTeropuo unknnyeckoro PDB B cooTBeTCTBUM C Tabnuueli 2.

12 MpoBepka 3Ha4veHunii HOB nnn PDB

12.1 B 10 BpemMs kak Tpybbl MMelT KOHKpeTHble 3HaueHns HDB nnn POB. onpegeneHHble B COOTBETCTBUM C NpO-
Leccom A nnu npoueccom B, nto6oe naMeHeHre matepuana, npolecca Npon3BoACTBa, KOHCTPYKLMW N TONLWMUHBI BKIa-
Abllwel MoXeT NoTpeboBaTb COPTMPYHOLLYIO OLLeHKY, Kak onvcaHo B 12.2. 12.3. 12.4. 12.5 n 12.6.

12.2 MonyyaloT TOYkM NpopbiBa 418 Kak MUHUMYM ABYyX Ha60poB 06pasLoB, rAe B KaXAoM Habope HaxogmTcsa no
Tpu 1 6onee o6pasya, UCMbITYEMbIX MPU OJHOM U TOM X€ YPOBHE HanpsHKEeHUs W faBNEHUS, HanpsKeHus B npegenax
+ 200 dpyHTOB/KB.At0IM (1380 kMa) n aasneHns ot + 20 dyHr/ksaoimM (138 kMa) cnegyrowmm obpasom:

12.2.1 AnAa npouecca A

Yricno ukioB A0 NpopbiBa (CpeaHee no Habopy) Yncno Touek NpopbiBa (MUHMYM)
OT 15000 go 300 000 3
Bonee 1500 000 3
Bcero 6

3acunTbiBalOT 3a NPOPbIBbI 06pasLbl, He NpopBaBLUMXCS Yepe3 6o/ee Yyem 4 500 000 LMKI0OB, 4TO MOXET NPMUBECTU
K 3aBbILEHNIO 3HAYEHWIT NpsaAMoli perpeccun HDB nnu PDB.

12.2.2 Ans npouecca B

Umcrio YacoB 10 NpopbIBa (CpeaHee Mo Habopy) Yucno To4ek MpopbiBa (MUHYMYM)
Ot 10 go 200 3
Bonee 1000 3
Bcero 6

3acunTbiBalOT 3a NPOPbIBLI 06pasLbl, He npopBaslmnecs yepe3 6onee yem 3000 4. 4TO MOXET NPUBECTM K 3aBbl-
LeHNto 3HaueHuii npamoit perpeccun HDB nnun PDB.

12.3 BbluncnsaoT n cTpoaT B 95 % foBeputenbHOM uHTepsane n B 95 % npefene NnporHO3npPOBaHNS UCXO4HON Nps-
MOi4 perpeccmmn B COOTBETCTBMU C MYHKTOM Al.4 C UCNOMb30BaHWEM AAHHbIX, NOYYEHHbIX paHee.

MpumeyaHune 15— lMpeaen NPOrHo3MpoBaHUsA onpesensieT rpaHuLlbl OTAeNbHbIX HAGNAEHN, B TO BPEMS Kak
[loBepuTesbHbI NHTepBaN onpeaensieT rpaHnLbl NPAMON perpeccum.

NMpumeuaHnne 16— Mpu 95 % foBEepUTENIbLHOM MHTepBae ecTb 2.5 % BEPOSTHOCTL TOTO, YTO CpejHee 3Ha-
ueHne NPsIMOii PErpeccuy MOXeT OKasaTbCsl Hag BEPXHUM MpeAesioM LOBEepUTEIbHOTO MHTEpBasna, v 2.5 % BEpPOSATHOCTbL
TOrO YTO CpefiHee 3HAYEHWe AN NPSIMOI Perpeccuy OKaKeTCs HUXE HKHero npegena. Ans 95 % npegena nporHosnpo-
BaHUs ecTb 2.5 % BEPOSATHOCTb TOTO, YTO OTAE/IbHbIE TOUKM AAHHBIX OKQXKYTCS 32 BEPXHUM MPEAEesIoM NPOrHO3MPOBaHUS,
12,5 % BEpPOSITHOCTb TOTO, YTO OTAE/IbHbIe TOUKM AaHHbLIX OKAXYTCS 3a HKHUM NpPejesioM NporHo3upoBaHus.

12.4 No6ble U3MeHeHUs B MaTepuane Tpy6 M Npouecce NPoU3BOACTBA MOXHO CUMTATb HE3HAUUTENbHBIMU W 40-
NyCTUMbIMU, ECIN PE3y/bTaThl, NOMyYEHHble B 12.2. 0TBEYAIOT CeAyoLWnM KpUTepUsim.

12.4.1 CpefHas Touka NpopbiBa A5 KaXKAO0T0 YPOBHS HAMPSHXKEHUS UMW LaBNEHUS HAXOAUTCS HEe HUXKE HUXHEro
npegena 95 % [0BepuTENbHOTO NHTEpPBana NPsIMoii perpeccuu.
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12.4.2 HAXHAA TOYKa NPOPbLIBA A9 KAXA0r0 YPOBHA HANPSXXEHUA NN AaB/IEHNA HAXOL4UTCA He HMXe HUXHero 95 %
npefena nporHo3vpoBaHNa UCXOA4HOI NPAMOI perpeccun.

12.4.3 Touku NpopbIBa pacnonaraTcsi Ha UCXOAHO NPSIMOI perpeccun. Huxe NCXo4HOW NPsIMOt perpeccun MoxeTt
HaxoAnTbCSA He 6osee ABYX TPeTbKX TOUEK NPopbIBa.

12.5 B otnnums oT 12.4 nobble U3MeHeHNs B Matepuane Tpyb 1 npouecce NpousBoACTBa cunTaTb AONYCTUMbIMH,
ecnu pesynbTaTbl, NOJlyYeHHble B 12.2. 0TBeYaloT CleyoLWNM KpUTEPUAM:

12.5.1 Bce TOUKM flaHHbIX HAXOAATCS Bbile HWKHero npegena 95 % [oBepuTeNbHOIO NHTEpBasia NPSMO perpeccum.

12.5.2 Mo kpaiiHeil mepe ABe TOYKM NpeBbIWAT BpeMs npopsia B 4.5 * 10 6 uuknos nnu 3000 u.

12.6 laHHble, oTBevaLme KpUTepmam, ykasanHbiM B 12.4 nnu 12.5. MOryT cuntaTbCs 4acTbio MCXOAHOTO Habopa
[aHHbIX 1 HOBOW NpsIMOii perpeccun n onpeaenate HOB nnn PDB. ncnonb3ys BCe TOYKM NPOPbIBA.

12.7 B cnyyae, ecnu faHHble He OTBeYaloT KpUTepuam, ykasaHHoiM B 12.4 nnu 12.5. nusmeHeHus cnegyer cuutaTb
3HaYUTE IbHbIMU, U JO/MKHA OblTh CO3JaHa HoBas NpsAMas perpeccun. B To BpeMs kak NpOBOAATCA HOBble UCMbITAHNA, 3a
HWXKHWIA nHTepean HDB nnn PDB gna maTepuanoB Win N3MeHeHUs npouecca Npon3BoACTBa MOXHO cuMTaTh CriedytoLiee:

12.7.1 HwxHuii npeaen 95 % AoBepUTENbHOTO UHTEpBana NPsSIMOi perpeccun 3HadeHusl, NOMYHEHHOro NyTeM 3Kc-
Tpanonauuy Toyek npopbia o1 12.2.1 go 657 000 000 uuknos (50 neT) cornacHo npoueccy, ONUCaHHoOMy B 7.2, Wau oT
12.2.2 po 438 000 4 (50 neT) cornacHo npoleccy, onMcaHHoOMY B NpunoxeHun Al.

12.7.2 HwxHwnit npeaen 95 % AoBepuTeNbHOTO MHTEpBana UCXOAHON NpsAMoii perpeccun 3a 50 ner.

13 TumppocTatnyeckoe pacyeTHOe HanpsxXeHue Uan rugpocTtaTtnyeckoe pacyeTHoe faBrieHue

13.1 MonyuyaioT HDS unu HDP nyTem ymHoxeHuss HDB unn PDB. kak onucaHo B npouecce A unw npouecce B. ¢
NOMOLL b0 NONPABOYHOTO KO3 MLMEHTA, BbIGPAHHOTO A1 NPUMEHEHUS K ONpeAesneHnto ABYX Tpynn ycnoBuii. Mepeas
rpynna paccmMaTpuBaeT W3MEHeHUs YCNO0BUI UCMbITaHWIi U NPOU3BOACTBA, OCOBEHHO CTaHAapTHbIe N3MEHEHUsl B MaTepu-
ane. NPou3BOACTBE, XapaKkTepucTnkax, cnocobax TPaHCMOPTUPOBKYM, a TakXe MPOLecChl OLEHKM B JaHHOM MeToae. BTo-
pas rpynna paccmaTpuBaeT NnpUMeHeHue, 0CO6EHHO YCTaHOBKY, BHELLHWE YC/IOBUS, TeMNepaTypy, BO3MOXHbIe 0ONacHOCTH,
XenaeMblii CpoK aKCnyaTayun U BbIGpaHHyo CTeneHb HaAeXHOCTH.

MpumevyaHune 17 — Llenbio faHHOTO MeToAa He sABNSETCA npefocTaB/ieHne NonpaBoYHbIX KO3(hMULMEHTOB.
MonpaBoYHbIil KOAPPULMEHT AO/MKEH BbITh BbIGPAH MHXEHEPOM-NPOEKTUPOBLLUKOM NOC/E MOHOW OLEHKN YyCoBUA 06-
CNYXXUBAHUSA N UHXEHEPHbIMU CBOWCTBAMW KOHKPETHbIX MaTtepuasioB njactmaccoBbix Tpy6. PekomeHAoBaHHble nonpa-
BOYHblE KO3 (PMLMEHTbI He ByayT pas3paboTaHbl UK BbinylieHbl ASTM.

14. HOMMHanbHOEe gaBneHune

14.1 NS AaHHbIX, OCHOBAHHbIX HA KO/bLEBOM HANPSHXKEHWU, BbIUNCISIOT HOMUHAbHOE AaBnieHne n3 HDS no cop-
myne ISO. npuBefeHHON B 3.1.8 ANs KaX40ro AramMeTpa W TOMLWMHbI CTEHKM TPYObl, U3rOTOBIEHHON M3 onpesesieHHbIX
MCNbITAHHLIX MATePUanoB 1 KOHCTPYKLUIA.

14.2 N AaHHbIX, OCHOBAHHbIX HA BHYTPEHHEM [laB/IEHNU, BbIYUC/AIOT HOMUHANBHOE AaBNEHNE HENOCPEACTBEHHO
13 HDP Ansa usfenuii, 3roToBreHHbIX U3 onpefesieHHbIX UCNbITaHHbIX MaTepuanoB 1 KOHCTPYKLWA.

MpumeyaHne — Pepakuua pasgena nsaMeHeHa ANns npueefeHust B cootBeTcTBue ¢ Tpe6osaHusimm FOCT 1.5
(NyHKT 7.9.8).

AB.6

15.1 MpepocTaBnaOT 0TYET O cneaytouiei tHopMauun:

15.1.1 MonHoe o603HauyeHne obpasLa, BKAKYas TUM. UCTOUYHUK, KOLOBbLIA HOMEpP M3roTOBUTENIA, HOMep napTuu, a
Takxe BaXKHYI0 XPOHWKY, eCn1 TakoBas UMeeTcs.

15.1.2 XapakTepuctuka o6pasua, BKOYas HOMUHANbHBI pasmep, CPeAHIon U MUHUMAbHYO TOLLMHY apMUpo-
BaHHOV CTEHKW, CPefHWI BHELLHWI AuaMeTp, a Takke Tena10M30NnpyoLWwuii matepuan v ero ToNLWWHY, ecnun nsgenve 6bi1o
TensoM30/MpoBaHo.

15.1.3 XapakTepucTuku puTuHra, BkaYas Tun uTuHra, a Takke BCe MyHKTbl, NepeyncnerHsle B 15.1.2.

15.1.4 MpuMeHsAeMbIii npouecc (npouecc A nav npouecc B), a Takke mapkupoBka faHHOro metofa WUCnbiTaHui co-
rnacHo ASTM.

15.1.5 Tvin KOHLEBOrO YN/I0THEHWSA, 3aKpeneHHoe 1an cBoboaHoe.

15.1.6 TemnepaTypa noaaepxvBaHNsa BO BPeMs UCTbITaHWNIA.

15.1.7 VicnbITaHUS BHELWHNX U BHYTPEHHWX YC/0BWIA TPY6bI.

15.1.8 Tabnmua HanpshxeHuii n aaBnerunii B pyHTax/ks Aloiim nnu klMa. a Take KOAMYecTBO LMKIOB npopbia (Npo-
uecc A) n BpeMeHu Ao npopbiBa (Mpouecc B) Bcex ncnbiTyeMbix 06pasLoB; Npupoga npopbiBa v usgenue, rae oH Cayyns-
ca. UTKHT nnu Tpyba. ObpasLbl, KOTOpbIe Obl/IN NMPUHATLI 38 U3ENNSA C NPOPLIBOM NOC/E HAXOXAEHNA MO/ HanpsXxeHnem
WNn gaBnexHnem B TeyeHne 6onee yem 15000 000 umknoB uam xe 6onee yem 10 000 4. AO/DKHBI 6bITb BblgeNEHbI.

15.1.9 OnpepgeneHHoe LTHS nnun LTHP.

15.1.10 3HayeHue r.

15.1.11 HDB wnun HDP.

15.1.12 NcTtouHnk HDB nnn PDB (7.1 wnn 7.2 gna npouecca A nan 10.1 nan 10.2 gnsa npouecca B) n Bce paccum-
TaHHble 3HAYeHWUs B COOTBETCTBUM C Tabnuuein 1 unu tabnuuei 2.
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15.1.13 Kakoe-nn60 HeobblYHOE NOBeAeHNe, 3aMe4YeHHOe NpU NPOBeAeHUN UCTbITAHWIA.
15.1.14 [laTbl NpoBeAEeHNs NCTbITAHWIA.
15.1.15 Ha3BaHue nabopaTopuiti 1 OTBETCTBEHHOTO 3a NPOBEEHNE UCMbITAHWUN.

MpumeyaHne — Pepakunsa pasgena usMeHeHa Ana npuBegeHus B cootBeTcTBue ¢ Tpe6oBaHnsmu NOCT 1.5
(nyHkT 7.9.10).

MpunoxeHve
(O6s3aTenbHoe)

Al BblYNCNEHUS HAUMEHbIINX KBAAPATOB AN LONITOCPOYHOTO TMAPOCTATUYECKOTO YyCUIUSA
UAW LONTOCPOYHOTO TMAPOCTATUYECKOTO AaBNeHns

Al.1 O6wue gaHHblE
Al1l.1.1 AHanu3 ocHoBaH Ha cnefyloWwem COOTHOLLEHUN:
y = a + bx, (A1.1)

rae y — nepsas nepemMeHHas, X = BTopas nepemeHHas. b = yrnosoi koapnuneHT NpsiMoii, 1 a = 0Tpe3okK Ha ocu Y.

Al1.1.2 Vcnonb3ytloT aHann3 IMHEHOT0 COOTHOLLEHNS PYHKLUUIA (MHOTAA Ha3biBAeTCA «aHa/u3 KoBapuayumuine), B oT-
Nnyne OT UCMbITaHUIA Ha 3HaK ( «+» UAKN «-») YIN0BOro KoahduuneHTa, a Takke koatnLUNeHT Koppensaymmn KonnyecTea
[OCTYNMHBIX AaHHbIX. icnonb3yemble hopMy bl AalOTCA BMECTe C NpMMepamu JaHHbIX U pe3dynbTaTaMu, Ha OCHOBaHWMW
4yero MoryT 6bITb BbINO/IHEHbI Nt06bIe ApYyrue cTaTUCTUYecKMe pacyeThbl, OT/INYHbIE OT AeliCTBUSA cornalleHus, ¢ npuMepa-
MW pe3y/ibTaToB B YCTAHOB/IEHHbIX paMKax.

A1.1.3 B HacTosiLLEM NPUIOXKEHNUN NEPUOS aKTyaslbHOCTU pacyeTos cocTasnseT 50 net.

A1.2 MNMpouecc aHannisa faHHbIX

Al1.2.1 Vicnonb3oBaHWe aHann3a JIMHEHOTo COOTHOLIEHUSI OYHKUUIA ANa aHanmus3a M nap 3HavYeHWin faHHbIX (Takux
KaKy 1 X) n nonyyeHus cnegytouieii uHcopmaumu.

A1.2.1.1 YrnoBoit KO3a(h(hULMEHT NPSIMOIA. 6.

A1.2.1.2 OTpe3oKk Haocny. a

A1.2.1.3 KoathhuumeHT Koppensauum, r.

A1.2.1.4 3HayeHus HUXHero npegena 95 % [0BepuTENIbLHOTO MHTEpBana v npegesna nporHo3vpoBaHuns.

Al1.3 MNMpucsansaHne nepeMeHHbIX

A1.3.1 MycTb x — Igf. rae t — Bpems B yacax (uan uuknos), Toraay — IgV. rae V— 3HayeHne HanpsxeHus (Aas-
nexus).

Al.4 ®opMyNbl COOTHOLWEHUA PYHKLNIA N MeTof BblYNCTEHUS

Al1.4.1 OcHOBHas CTaTUCTUKA U BESINYNHDI
Al.4.1.1 Vicnonb3yloT CNefytoLLyt0 OCHOBHYIO CTAaTUCTUKY U BE/INYUHBI:
M — 41CN0 nap 3Ha4YeHW pesynbTaToB UsmepeHunin (Y 4).

='gA
?/,c'l,e >9—/ HanpshkeHue (gaBfieHne) Npu NpopbiBe B U3MepeHun /;
i=1,.n,
X, — Igf,. rae tj— Bpems Ao npopbiBa B Yacax Npu uamepexHun r;/ =1...nm;
y — apumeTuyeckoe 3HayeHne BCeX Y, BESINUNH:

Y=A1YH (AL.2)
X — apl/lq)MeTVl“leCKOe 3HavYeHne Bcex X, BE/INYUH:

* = (A1.3)

A1.4.2 OTHOCUTESIbHbIE CyMMbI KBAJpaToB
Al1.4.2.1 BbluncnawT cnegyowme cyMMmbl KBaApaToB Y NEepeKkpecTHble NPON3BeAEeHNS:

Sy =NZ (Y. ~y)- (A1.4)

23



FOCT P 57069—2016

Al.4.2.2 Ecnn S > 0. cnepyeT cuntatb pesysibTaTbl HEMPUTOAHLIMU ANA OLEHKU MaTtepuana; ecnu KeT, TO Bblunc-
NAT Takke cnegyloulee:

(A1.5)
=AL(Y.-Y>2 (A1.6)
Al1.4.3 Koppensiumsa pesynbTaTos
A1.4.3.1 BbluncnatoT KoaprLMeHT Koppensaynum I ns cneayrowero COOTHOWEHNS:
{S,vf
(A.1.7)
r-& .

Al1.4.3.2 Ecnu 3HayeHune I MeHblUe NPUMEHNMOI0 MUHUMANbLHOTO 3HAYeHUs, NnpeacTaBneHHoro B Tabnuue Al.1 8
KayecTBe N, cnegyeT yaanuTb pesynbTatbl v nepeitn kAl.4.4.

Al.4.4 COOTHOLLEHUS (hYHKLWIA

Al1.4.4.1 YT06bl HaliTK a U b AN NUHUM COOTHOLIEHNS DYHKLUMIA Yy = a + bx ((popmyna Al.1). cHayana BbIYUCASIOT;

Al.8
3arem: LI «- ( )

b=-AT. (A1.9)

Ta6nuua All — MUHMMaNbHbIE 3HAYEHNSA ANA KOIDDULMEHTA KOPPENALWN I, ANA NPUeMIeMbIX faHHbIX OT 1 nap
pesynbTaToB

MyHMMasIbHOe 3HaueHve r (0- 2) MyHUMasIbHOe 3HaueHVe
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

Ta6nuuya Al2— «»3HaveHune ucnoitatens (ABycTopoHHUii 0,05 ypoBeHb 3HAUMMOCTH)

3HaveHve 3HaueHvie 3HaueHve
CreneHb cBOGOAbI CreneHb cBOGOAbI CreneHb cBOOGOab!
CrbtogeuTa. iv CrbtogenTa, Iv Crblogeura. 1,

(0-2) v (0-2) (0-2) ]
1 12.7062 46 2.0129 91 1.9864
2 4.3027 47 2.0117 92 1.9861
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Mpopgonxerve Tabnuubl A1.2

CreneHb cBOGOObI CT?EES:ITA: v CrereHb cBOGOab! Crif;::r: A CreneHb cBO6OAbI CT?)T:;S::;
<n-2) n- 2 X <n-2) K
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
n 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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OkoHuaHve Tabnuubl A 1.2

CreneHb cBOGOab! Giﬁ:;rr: CreneHb cBOGOObI Cstﬁee:'rlae, CreneHb cBOGOab! CerF&::TVzE
(n-2) -2 ’ v
37 2.0262 82 1.9893 300 1.9679
38 2.0244 83 1.9890 400 1.9659
39 2.0227 84 1.9886 500 1.9647
40 2.0211 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=y-bx. (A1.10)

MpumeuaHne ALl — Mockonbky Y = IgV n x = Igf. rge V = 10y. t = 10*. TO NpUMeEHUMOe cooTHolweHne V i t

BbIMIAANT CNegylowmum o6pasom:

V =iof* 0,09'0f>
Al.4.5 BbluncneHve sapuauunii
Al.4.5.1 Ecnu tL — npuMeHUMoe Bpems [0 NPOpbIBa, TO BbIYUCASAIOT:

xt =togl0<. (Al.11)

A1.4.5.2 BblYMCNSAOT CNeAyoLLYy0 CTAaTUCTUYECKYIO NOCNefoBaTeNbHOCTb. OT i =140 /=N 60/blUe BCEro NoAXoAuT

4,. AN BEPHOro 3HayeHus x 60blue BCEro NnoaxoauTt Yj, ANA BEPHOro 3HaYeHus y u gucnepcun ownbok — <, ANA Ha-
xoxaeHunsa x no popmyne A1.12. A1.13. A1.14 cOOTBETCTBEHHO:

e {Xx,+(y;-a)6} (A1.12>
“ O, -
X =3 +b*,. (A1.13)
2
(Al1.14)
>-(n-2)
A1.4.5.3 BbluncnaioT cregyollee:
bo2
T= (A1.15)
2 S.
2 /. b-of
D=
n sy (A1.16)
B=-D-x-(1+ 7). (A1.17)
Al1.4.5.4 BbluncnaT cnegyouine ancnepcun:
- gucnepcuto C oT b no chopmyne:
C=0(1*1); (A1.18>

- Avcnepcuto A oT a no hopmyne:

x2(1+t)"-1L (A1.19)
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- Aucnepcuio anot nogo6paHHoit kpuBoit XL no dhopmyne:
<1, = A~2BxI +Cx*; (A1.20)
- gucnepcuio ownbok 0£0TYy no opmyne:

al=2Xal, (A1.21)

- obuyto Ancnepcuto ay Ana nocneayowmnx 3Havennii yL ot y go XL no chopmyne:

ag=-a2+a2. (A1.22)

A1.4.5.5 BblUnCnAIOT OLEHKY CTaHAapPTHOTO OTK/IOHEHUss  OT Yy, no chopmyne:

BY (A1.23)
1 MPOTrHO3MPYyEMYI0 BE/IMUMHY OT Y 10 X COr/TacHO COOTHOLLUEHWIO:
yL=a +bxL, (A1.24)

rae an b umeroT 3HaueHus, HaligeHHble no popmynam A1.9 n A1.10.

A1.4.6 BbluMCNEHUA U [JOBEPUTE/IbHbIE UHTEPBASIbI

Al1.4.6.1 BbluncnaioT HWKHWI npeden 95 % npefena nporHosmposaHusa y,095, nporHosupyemslii agnsa yL no dop-
myne:

YiwNe= Y1 ~Kay (A1.25)

rae yL — 3HaueHve, HaligeHHoe no dopmyne Al.24. korga XL (ecnu npumeHumo) — 3HayeHue, HalijeHHoe no hopmyse

Al1.11. nogxoauT ana o6o3HayeHusa cpoka, Hanpumep, B 50 neT (XL = 5.6415 (4acoB)) uam cpoka, 0603Havat-
Lero MMHMMasnbHoe 3HavyeHue npegena NpPorHo3vpoBaHuna 95 % AoBepUTENIbHOTO UHTepBana ANa cnefyowmnx
n3MepeHunii V;

ay — 3HaueHwue, HailieHHoe Mo chopmyne Al.23;

ly — «l» 3HaueHune, NnpuMeHnMoe ANa ucneiTatens Ans v =n- 2 dl. kak npeactaenexo B tabnuue Al.2 gnsa aBycTo-
poHHero 0,05 ypoBHSI 3HAUMMOCTU (CO 3HaYeHueMm + 2.5 %).

A1.4.6.2 BbluncnsAoT nepekpecTHbI HMKHWIA npegen 95 % npegena NporHo3MpoBaHnsa V U3 COOTHOLLEHUS:

Yo0.95=1°T" ad- (A1.2B)
A1.4.6.3 3HaueHNeM NporHo3vupyemoit BennunHel V npu Bpemenn ILasnsetca VL npefcTaBneHHas COOTHOLEHNUEM:

Yy=10 YI. (A1.27)

rae Y1 — 3HaueHwue, HailgeHHoe no hopmyne Al.24.
A1.4.6.4 MNpu BbIYUCIEHUN = an no dopmyne A1.22 ckopee byaeT HalijeH AOBEPUTENbHbIV MHTepBan AN KpU-
BOI. YeM Npeaen NPorHo3MpPoBaHus ANS AaNIbHENLLNX U3MEPEHWUIA.

Mpunoxexns
(CnpaBo4Hble)

X1. AHanu3 gaHHbIX

X1.1 3aBUCUMMOCTb KO/bL,EBOro HanpsHXeHns oT LUKI0B 40 NPOPbLIBA NN BPEMEHW 40 NPopbIBa

X1.1.1 KosnblieBoe HanpsixeHue sBnsieTcs 6onee ya06HbIM NapameTpoM A5t UCMOb30BaHUsA NPY NOMbITKE NPOrHO-
31poBaTh AO/ITOCPOYHOE TMAPOCTATUYECKOE ycuine matepuana. Ero ucnosb3oBaHme cokpaliaeTt pa3époc 4aHHbIX nyTem
KOMMEHCHUPOBAaHMS Pa3/IMUHbIX XapakTepUCTUK NCMbITyemMoro o6pasya. OHO HOpManu3yeT faBneHne 415 Pa3IuYHbIX pas-
MepoB 06pasya v cokpawaeT U3MEHEHUS 4O NapaMeTpoB MaTepuasioB. B CBA3M C 3TUM OHO LWIMPOKO UCMOMb3YeTCs 4/s
OLLEHKM [O/ITOCPOUHBIX MMAPOCTATYMECKIUX CBOMCTB NIACTMACCOBLIX MaTepuanos. OYeBMAHO, YTO NOC/E TOTO Kak 3HauYeHue
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HDS B nepBblit pa3 onpeAensieTcs 415 ONpefesieHHOro Matepvana uam KOHCTPYKLUMK, fJaHHOe 3HAaYeHne MOXEeT UCNOosb-
30BaThbCA 418 NPOrHO3MPOBAHUA AO/ITOCPOYHOrO AaB/ieHNs TPY6OHbIX n3gennii nyTeM KOMNEeHCUPOBaHUSA pPa3/IMyHbIX pas-
MepoB V3fenuii.

X1.1.2 FnaBHOe orpaHnYeHune nNpu UCrnosib30BaHUN KObLEBOro JaB/ieHUs 3aK/104aeTcs B TOM, YTO OHO MOXET npu-
MEHATbCA TOMbKO A8 NPOCTbIX 06pa3LoB TPy6. Ero npuMmeHeHne rnasHbIM 06pa3om 6bI/10 COKpaLLleHo A0 MaTepnanos 1
HEKOTOPbIX U3AENNiA, TakuX Kak Tpy6bl N NPOCTble PUTUHIN (COeANHEHNS).

X1.2 3aBUCMMOCTb BHYTPEHHETO faB/IeHNa OT LUKI0B 4,0 NpOpbiBa UM BPEMEHU A0 NpopbiBa

Mcnonb3oBaHne BHYTPEHHETO faBneHNs 60Nblue paclinpsieT NPUMEHEHWE JaHHOTO METOAA AN NMPOrHO3MPOBAHNS
CpoKa aKcnayaTauun Ans MHOTUX U3AeNNiA COXHBIX CTPYKTYP, YEro He MOryT MO3BOJIUTL BbIYUC/IEHUS KOMTbLEBOrO Hanps-
XeHus. Jlorapum BHYTPEHHETO JABMEHUSI UCNOMb3YETCS B BbIYUCIIEHNSX BMECTO Slorapuma KoNbLEeBOro HanpskeHus.

X2. MpvmMmepbl BblUNCNEHUN

X2.1 OCHOBHble flaHHble

MpruMep AaHHbIX, NPUBEAEHHBIV B Tabnuue X2.1. a Takke aHanus faHHbIX, NPUBEAEHHbI B HACTOALLEM NpUIoxe-
HUKW, MOXeT 6bITb NCMOb30BaH A8 NPOLECCOB CTATUCTUKN. M3-3a OWNGOK NpU OKPYr/eHUN Mana BepOSTHOCTb TOYHOIO
cornalweHuns, Ho NpuemsieMble NPOLLECChl 0/MKHbI NPoXoAuTb B npegenax = 0.1 % oT pe3ynbTaToB, NpuUBeAeHHbIX B X2.5.

X2.2 Cymmbl KBaapaTtoB

N =0.7981009,

S =8.78285 m10"*.

Sfy =- 0.024836.

X2.3 KoathhuumeHT koppenauunm

r=0,938083.

X2.4 COOTHOLWEHUA DYHKL NI

X= 1.100457- 10*3,

b=-3,31731 «10-2,

a =3.782188.

X2.5 BbluncneHHble gucnepcuun:

0 =4,84225- 10 e,
B =- 1,46896- 10-5.
C (gucnepcus oT b) =5.01271 m10"®.

A (ancnepcus ot @) =4.66730 m10"5.

0* (aucnepcusa owmnbok Ans) x = 4,046696 m10 5
of (gucnepcus owmnbok ana)y = 1,1601 « 10"4.
X2.6 OrpaHnyeHns foBepuTEIbHbIX MHTEPBAIOB

Ana N =32 un/ ncneitatena = 2,0423 pacyeTHas BEIMYMHA, a TakXe AOBEPUTE/IbHbIE UHTEPBAsbl U Npeaebl npo-
rHO3MpOBaHWA NpUBeAEHbI B Tabnuue X2.2.

Ta6nuua X2.1 — MNpuMepsbl JaHHbIX 415 TPUMEPOB BblYNCIEHWI

Touka

Bpewmsi HanpsbkeHve, Log Log Hanps- Touka  Bpema.  HanpsbkeHue. Log Log Hanpst-
ﬂiﬁ(’ Y dyHTa, oM Bpems, Y xeHve. 1 [aHHbIX Y dyvT/kB.HOAM  Bpems, Y XeHue. 1
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 3.58161 3.67210
8 209 5200 2,32015 3.71600 24 4110 4700 3.61384 3.67210
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OKoHYaHve Tabnuupl X2.1

Touka Bpewms. HanpsbkeHve. Log Log Harps-  Touka  Bpems. HanpsokeHve. Log Log Hanps-

ﬂ:'(' \% doyT/KBOIOM BpeMs, u XeHue. [AHHbIX 4 dyHT*> moim  Bpewms, v xeHve. /
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
n 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 3.65321
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

Tab6nuuya X2.2 — OrpaHnyeHus A0BEPUTE/IbHbIX UHTEPBAIOB

Bpews, u Snaenine p,osep%%ﬁ%ﬂ)pslﬁ?gpsana Hmﬁg:&fﬁgs;pﬁgm
1 6056 5864 5704
10 5611 5487 5309
100 5198 5129 4933
oo 4816 4772 4575
10 000 4462 4398 4233
100 000 4133 4037 3909
438 000 3936 3820 3711
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YNK 691.419.8:006.354 OKC 83.120
23.040.50

KntoueBble cnoBa: Tpy6bl M geTany Tpy60NpoBOA0B N3 PEAKTON/IACTOB. METOA NOMYYEHNUS TUAPOCTATUYECKOTO
npoeKkTHOro 6asnca u pacyeTHOro 3HaYeHUs AaBNeHus
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