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Yreepxaen nporoxonoM Ne 19 zacemanus HTC 3A0 «MIIH» n OO0 «HTII Tpybonposom»
ot 11 oxta0psa 2006 r. (crangapr npennpusatus 3-g pegakuusa CTIT 09-07-03).

PexoMeHnoBaH POCTEXHAA30pOM B KAauecTBE MOKYMEHTA MEXKOTPACIEBOrO MPYMCHEHUS
(mrcemo KY -50/1219 o1 27.11.2006).

CraHIapT YCTAHABIMBACT METObl PACUYETAa HA CTATHUYECKYIO M LHMKIUYECKYIO IPOYHOCTD, &
TaKkKe BUOPALHIO TEXHOJMOTHMYCCKUX CTANBHBIX TPYOOIIpOBOAOR, padoTarIIMX IT0{ BHYTPSHHHM H3-
OBITOYHBIM H HApY>XKHBIM (BAKYYMHBIE TPYOOIIPOBOIbI} IABJCHUEM, & TaKXKe HOX ACHCTBHEM AOINO-
HHUTEJILHBIX HAIPY30K U BO3/1CHCTBYUH. |

PacnipocTpaHseTcss Ha NOPOSKTHUPYEMBIC, BHOBb HM3IOTABIUBACMBLIE H PECKOHCTPYHUPYEMBIC
CTajIbHBIC TEXHOJOTUYECKHE TPYOONpPOBOAKl, MPeAHA3HAYCHHbBIC N7 TPAHCIIOPTUPOBKH ra3000pa3-
HBIX, NapOoOOPa3HLIX Y KUAKUX CPel ¥ IKCIUIYATHPYIOLIHMECH Ha OIIACHBIX IIPON3BOACTBEHHBIX 00B-
€KTaX B 3aKPHITHIX 1I€XaX, HAPYKHBIX YCTAHOBKAX, a TAKXKE IIPOKIIAAbIBACMbIX HAJ3¢MHO HA HU3KHX,
BBICOKHX OIMNOPax, 2CTAKaaax M IMOA3ZEMHO B HENPOXOAHBIX U IMOXYNPOXOAHbIX KAaHAIAX.

CraHgapT COACPKUT TPpeOOBAHHUS 110 ONPEACACHUIO TOMIIKUHBl CTCHKH TPYyO ¥ (PaCOHHBIX JIe-
Tajgied TpyOonpoBoga U3 yCa0BUSA 00CCIICUCHUS WX HECYILIEH CIOCOOHOCTH MO HCHUCTBHEM BHYT-
PEHHETrO M HapyXHOro aasiaecHusda. IloBepouHbid pacuer TpyOonpoBOAa HMpeXyCMaTpPHBAET OHECHKY
CTATUYECKOM M LHKIMYECKOH IPOYHOCTM IOJ AEMCTBHEM HAarpy30K M BO3ICHCTBUH, COOTBETCT-
BYIOLLIMX KaK HOPMAaJlbHOMY TEXHOJIOTHHMECKOMY PEKHMY, TaK ¥ JOIIYCTHMBIM OTKJIOHEHHSM OT Ta-
KOTO pEXHNMa.

[Tpenycmorpen pacueT TpyOOoInpoBoaa Ha BAOpAnUIO MPH INPOCKTUPOBAHHUH, ITYCKOBAIAL04-
HbIX paboTax v sxcruryaraumu. [IpuBeneHsl peKOMEHIAUMH IO ONPEICICHHUIO aMILIMTY/Ibl M YacTo-
THl ITyJLCALMN AaBACHUS padodeil cpefbl, FTeHEpUPYEMBIX 000pYyJ0BaHHEM, H COOCTBEHHBIX YaCTOT
Kojiebann TpyoonpoBoga. ChopMylIMpoOBaHbl YCIOBUS OTCTPOUKH TPyOOHpPOBOHNA OT PE3OHAHCA.
JlaHs! KpATEPUH TPOYHOCTH TPYOOHPOBOAA IPX HAIMYAY BUODALIHH.

Ctagpgapr npeaHazHadeH ajas CHEeUUATHCTOB, OCYIUECTBIAIOIIHUX IIPOCKTHPOBAHHE, CTPOH-
TCIBCTBO ¥ PEKOHCTPYKIIMIO CTANBHBIX TEXHOJIOIMYECKMX TpyOonmpoBomoB B HedrenepepadaThi-
BAIOILICH, XUMHUYCCKOH, HEPTCXUMHUYIECKOM, Ta30BOH M JAPYTHUX CMEKHBIX OTPaciaX IPOMBIIUIEHHO-
CTH.

TekcT HacTOAMWEro WM3JAaHHUS CTaHAApTa COJACPKHT M3MCHEHMS M JOMNOJNHEHUS K
CTII 09-04-02 (001-CTII/A), semrymennomy B 2004 rogy s3amen PTM 38.001-94 «Ykazanus no
pacdeTy Ha IPOYHOCTL M BUOPAIIMIO TEXHOJOTHYECKHX CTAILHLIX TPYOOUIPOBOIOBY.

Hactoaumigi CTAaHAAPT He MOXKeT ObITh MOJIHOCTHIO HJIHM YaCTHYHO BOCIPOH3BEACH, THPAKHI-
pOBaH H pacHpocTpaHen 6€3 NHCLMEHHOTO pa3peliieHHa Accounauuu «Pocrexakcneprusar.
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BBE/IEHHE

B Craggapre 0000IIEH MHOTOJICTHHH OMLIT B 00aCTH OLEHKH IPOYHOCTH TEXHOJIOTHYECKUX
CTaJIbHBIX TpyOonpoBoaoB. HeobxonumMocte B pazpaboTke CIEManbHOrO HOPMAaTUBHOTO JOKYMEH-
Ta IO PacyYeTy HAa NPOYHOCTh 0OYCHOBIECHA CHELUU(BUKON TEXHONOTHYECKHUX TPYOONIpOBOIOB, KOTO-

phI€ XapaKTEPHU3YIOTCA:
— MOBBIEHHON OIACHOCTBIO TPAHCHOPTHPYEMBIX Cpel (KOPPO3HOHHAS aKTHBHOCTD, B3PHI-

BO- M II02KAPOOITACHOCTh, TOKCUYHOCTD );

- IIMPOKHMM JMANa30HOM H3MEHEHUA pabourX MapaMeTpoB (TeMIEPATYp, NaBICHHH);

— pa3HoobOpa3ueM BO3MOXKHBIX MEXAHU3MOB Pa3pylleHHA B PE3YyJIbTATE CTATHYECKUX, LIMK-
JIAYECKUX U JTUHAMUUYESCKHE BO3NECHCTBHUH.

[Tpumensasmmiics o HeaapHero BpeMeHu PTM 38.001-94 «Ykazanus no pacuery Ha mpou-
HOCTH H BUODPAIIMIO TEXHOJNOIrHYECKHX CTAIbHBIX TpyOonpoBodoBy {22} ycrapein, 0coOOEHHO B 4YacTH
OLICHKH IIPOYHOCTH HAuOoJiee HANPSKECHHBIX 3JIEMEHTOB TpYOONMpPOBOAOB - OTBOJOB, BPE30K H
TPOUHUKOB. OTACALHBIC MTOJIOXKEHUS IOTPEOOBAJIOCH IIPUBECTH B COOTBETCTBUE ¢ «lIpaBuiamMu yCr-
poicTBa M 0€30MacHOM 3KCILTyaTallud TEXHOIOTHYECKHX TpyOomnpooaos, IIb 03-585-03» [14] u
OPYTMMH HOPMATHBHBIMH NOKYMEHTaMM IO pacyeTy Ha NPOYHOCTH, BBEJICHHBIMH B JICHCTBHE IOCITIC
1995 rona {23}, [1}1, [2], [20]. IIpu >TOoM npoBenena rapmonmzanus ¢ Hopmamu CHIA ANSI/VASME
[32], [33], [34].

HacTosiuui cTaHaapT yCTaHABIMBACT METOHbI pacuera Ha CTATHYECKYI) M IHUKIHWYECKYIO
NPOYHOCTh, & TaK)Xe BHOPAIIHIO TCXHOJOTHYECKHX CTAJbHBIX TPYOOIMPOBOIAOB, pabOTAOMIMX NOX
BHYTPEHHUM H30LITOYHBIM U HApYKHBIM (BaKyyMHBIM TpyOOIIPOBO/I) JABJICHHEM, a TAKXE IO NCH-
CTBHEM JIONOJIHHTCABLHBIX HArpy30K M BO3JEeHCTBUM (BeC TpyOONnpoBOja, TEMIIEpPAaTyPHbIM HArpes,
cMeIlleHHE onop ¥ T.11.). HopMBl H MeTOABI pacdeTa Ha NPOYHOCTH NPUMEHHMBI IIPH YCIIOBHUH, YTO
OTKJIOHCHHS OT TCOMETPHYECKHX Pa3MEPOB H HETOYHOCTH NIPH HM3rOTOBICHHHM PacCUUTHIBAEMBIX
3JICMEHTOB HE NPEBBIIAIOT JOIYCKOB, YCTAHOBIEHHBIX HOPMATHBHO-TEXHHYIECKOHN JJOKYMEHTALUCH.

CtangapT npelHa3sHa4eH M CHEHMaNMCTOB, OCYIIECTBIAIOMIAX NPOCKTHPOBAHMUE, CTPOM-
TEJBCTBO M PEKOHCTPYKLMIO CTAJIbHBIX TEXHOJIOTHYECKHMX TpPyOOIpOBOZOB B HedTenepepadbaThl-
BaIOHICH, XUMHAYCCKOH, HE(DTCXUMHUYECKOM, Fa30BOM U APYTHMX CMEXKHBIX OTPACIAX NPOMBIIIJICHHO-
CTH.
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OCHOBHDBIE YCAOBHBIE OBO3HAYHYEHUA

TepMHHBI ¥ €IMHUIBl H3MEPCHMA YcnosHoe
0003HAUYCHHUE
ITnonians nHoNepevyHoOro CEYSHUs TPYOD], MM A,
YKpersromas wiomaabs HakJIaAKH, MM A
Yxpennaronas miromans mMrynepa, MM A,
Pajuychl HAYaNbHOU U KOHCYHOHN MONYKPYTOBBIX TPEILHH, MM dy, d,
[HlnprHa HAKNAAKH, MM b,
[IInpuHa yIUIOTHUTENBHOH NPOKIIAJIKH, MM b
CymMmMapHas npru04aBKa K TOJIUIMHE CTCHKH, MM. [IprHHMaeTcs COriIacHo
n.m. 1.6.3-1.6.6 ¢
Texnonornyeckas nprubaBka x TOJIMHE CTCHKY, MM. IlpuHuMaercs corliac- .
HO 1. 11. 1.6.3-1.6.6 :
IIpubaBka K TOJIIMHE CTCHKH HA KOPPO3HIO B 3p0o3ut0, MM. IIpuBuMacTcs ,
cornmacHo 1. 1. 1.6.3-1.6.6 i
CKOpPOCTh 3ByKa, M/CEK C
HapyxHb1i guaMeTp TpyObl MIIM A€TAIH, MM D
BryTpeHBM# AuaMeTp TpyObl HIIK ASTATIH, MM D.
HoMubanbHBIH AHaMeTp (YCIOBHBIM POXOM), MM D,
HapysxHbIH quaMeTp KOXKyXa H30/1Ud (IPH OTCYTCTBHM KOXYXa — HaApPy K- D
HHIA JUaMETP M30JSIUH, IPH OTCYTCTBUU H30JIAIMHA — D, = D), MM k
Hapy:xHblii apaMeTp wrynepa (OTBETBICHUS ) MIH JUAMETP LEHTPATIBHOTO r
OTBEPCTHS B 3ariyIIKE, MM
J{oImy CTHMBII JUaMETP OTBEPCTHA, HE TPEOVIOMETO YKPEIUICHH, MM d,
BHYTpeHHHH AHAMETD LUITYLEepa (OTBETBIACHHUSA }, MM d,
JKBHBAJICHTHBIA JHaMETP OTBEPCTHA B HETAIHU C BBITAHYTOH d
TOPIOBHHOH, MM K
Moaynp ynpyroctyu MaTepruaia B X0JI0JHOM cocTosnuu, Mlla E,,
Moaysb yOpyrocTu mMarepyana opH pacueTHon teMueparype, Mlla E
1- 4acTOTa COOCTBEHHBIX KOJIeOaHuy TpyOonpoBosa, 1'n f.
1- 4aCTOTa BO3IMYILAKILEH HaIPY3KH, 111 £
[TapameTp, XxapaKTepH3YHOLIHN KOHUCHTPALHIO HANIPKEHUA H3ruda B o
TPOHHHKE
Bricora BLINYKION YacTH 3arjyllKd, MM h
PacueTHpi¢ 3HaUCHKHA BLICOTHI BBCIIHEH H BHYTPCHHEN YacTHU WITYLEpA, MM h,, h,
MOMEHT MHEPIHH NONEPEYHOTO CeYECHHS TPYOBL, MM 7
MOMeHTb! KHEPLIHH TTOIEPCUYHOT0 CEYCHHS IITYLEPa, MM I,
ITonsapBbi MOMEHT HHEPLIHMH NONEPEYHOTO CEYCHUA WITYLIEPA, MM I,
Kosd@uuuedT HRTCHCRPUKAINK U3THOHBIX HANPSHKCHHH H3 IUIOCKOCTH i
TPOMHMKA MJIM OTBOJA

6
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TepMHAHB!I ¥ €IMHULBI U3MEPEHUS

Y CIOBHOE
0003HaAYECHHUE

Koadpdunnent nareHCnPuKanumn U3rnOHbIX HaNPsLKECHNH B INIOCKOCTH

TPOHHHKA WM OTBOJA

KoadhdunueHT HHTCHCH(DHKALIMKY HAIPSXKCHUH B OTBOJaX

Ko3$ppuuueHT rubxkocTy H30rHyTOM TPYOBI 0€3 y4eTa CTECHEHHOCTH JE-

_(popmauﬂn ee KOHIIEBHIX CEYEHHH

KoaddunmeHT ruOkoCTH H30THYTOH TPYOBb! C YYETOM CTECHEHHOCTH JIE-

(OpMaLMH €€ KOHLIEBLIX CEYECHHH

AMmmuryna 3pPEeKTHBHOTO 3HaYCHUS KOdPPHUIHMEHTa HHTCHCHBHOCTH Ha-

TIPSDKCHUH, COOTBETCTBYIOLEro nopory ycraioctu, Mlla

PacuerHas n1aviHa 371€MEeHTa, MM

JUIHHa TpyOBI MM IPOJIETa, M

H-mMm

H3rubaromui MOMEHT, ICHCTBYIOUIMH U3 INIOCKOCTH TPOMHHUKA UK OTBOJA,

H-MMm

M3rubarommi MOMEHT, JEHCTBYIOIIMH B INIOCKOCTHA TPOHHHUKA UIIH OTBO/Ia,

Kpyrsmuii MmomeHT, H-MM

[Torounas Macca TpyOOIIpoBOAE, KIVM

OceBoe yCU/IME 0T JOIOIHUTEIbHBIX HArpy30K, H

PacdeTHOE YUCIIO ITONHBIX UKIIOB, COOTBETCTBEHHO OT COBMECTHOIQO ACHCT-

Bl BHYTPCHHETO JABJICHHA K JONOJHUTEBHBIX HAarpy30K U TOJIBKO OT AE€HCTBUA
BHYTPEHHETO JIABJICHHUS

Hucno noaHbIX HKIOB, COOTBETCTBEHHO OT COBMECTHOTO XEHCTBHS BHYT-

PCHHCTO HA4BJIICHHWA B JOIIOJIHHUTCIIBHBIX HAI'PY30K U TOHLKO OT HBECTBHH BHYTPCH-
HCIO 1aBJIICHUA

cpd

YHCI10 ONHBIX HUKIOB, COOTBETCTBEHHO C aMIUIMTYHOH DKBUBAIICHTHOT'O

HAIIPSDKEHUA O, H C pa3MaxoM KoJicOaHuy JaBieHUs AP,

JTonyckaeMOe YHCIO MONHEBIX UKIOB IIPH BUOpALVH

Hucio 000poTOB Bajld, 00/MUH

PacueTHOE BHYTpEHHEE H30BITOYHOE MIIH HapyXHoe nasicHue, Mlla. [pu-

HUMaeTcs cornacHo . 1.3.2 ¥ 1.3.5 COOTBETCTBEHHO.

JlonnycTuMoe H30BITOYHOE BHYTPEHHEE MIIKM HapyXHoe JaBricuue, Mlla

Pabouee u ycnosHoe nasnenne, Mila

[Ioriepeynnie yCHINA, JSHCTBYIOIME B IBYX B3aHMHO IE€PIEHIUKYIIIPHBIX

rmockocTax, H

Pagiyc KpUBH3HBI OCEBOH JIMHUH OTBOAA, MM

Pajnyc CKpyIJIeHHs T'OPJIOBHHBI B TDOHHHUKOBOM COEHHEHHH, MM

HoMuHanpHasg TONHHHA CTEHKH TPYOn! HIIH (DACOHHOH JETAIH, MM

HoMuHanbHas TONIMIMHA CTEHKH IITYIIEPa, MM

Pac4yeTHas TOJILNHWHA CTCHKH MarucTpalld TpOMHHUKa npu ¢, = 1.0, MM

PacueTHas TOJLMHA CTCHKH HITyLiepa TPOHHKMKA py @, =1.0, MM

PacueTHbIC TONMMUHEPI CTCHOK TPYO B (PACOHHBIX ACTAICH, MM
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TepMHHBI K €AMHUIIBI H3MEPEHUA Y croBHOE
0003Ha4UCHHUE
OKBUBAJICHTHAA TOJIIMHA CTEHKH MaruCcTpajy TPOMHUKA, MM S,
PacyeTnas TeMieparypa CTCHKH Tpybonposoaa, “C. [IpuHrMaercs CoriacHo T
n. 1.3.7
DUKTHUBHBIC TEMIIEPATYPhI [IPH PACUYETE BHICOKOTEMIEPATYPHBIX TPYOOIpO-
BOZOB Ha 9Tanax 2 ¥ 5 nmoBepouHoro pacuera, "C. [IpHHMMAIOTCA COrnacHo Iy, Is,
Im 5.1.7
CKOpOCTBh HOTOKA B TPYOONpoBOAE, M/C V
MoOMEHT CONPOTHBIECHYS NONEPEYHOr0 CEUCHUS IPY U3THOE, MM /4
CuitoBo¥ (pakTOp HA [-TOM DTAIle pacyeTa X
KoaddunyueHT HaAeKHOCTH A4 Harpy30K MM BO3ACHUCTBUAM -TOI'0 TUIIA ¥,
be3pazMepHBIN napamMeTp, XapakTePU3yIOLHUN MOHWKEHHYIO )KECTKOCTh OT- P
BOJIa MpH JEHCTBHUM U3rH0aromero MOMeHTa
KoaddunuenT crecHeHus nedopManyi 13ru0da Ha KOHI[aX OTBOJA G
CyMMa yKPEILISIOIHMX TUIOMIALEH, MM > 4
BpeMeHHOE CONPOTUBICHUE PA3PLIBY COOTBETCTBEHHO IIPH PACYETHOH TEM- S
neparype u 20°C, MIla mro
IIpenen TeKy4ecTH COOTBETCTBEHHO IIPHU PacuyeTHOM Temmeparype u 20°C, s . &2
MIla P
Y C10BHBIM NIpeNes TEKYYCCTH IIPH OCTaTouHOoM aedopManuu (.2% cooTBeT- o oY
CTBEHHO IIPH pacueTHoH Temneparype u 20°C, Mlla poay T phs
Y CIOBHBIM Ipeaei TEKYYECTH npy ocrarounon aedgopmaumnu 1.0% coorper- o 52
CTBEHHO IIpH pacyeTHol Temneparype u 20°C, MIla pro o
Y cnoBHBIM nIpenen JUIMTEILHON NPOYHOCTH Ha pecype 10° 4acos npu pac- o .
4eTHOM Temneparype, Mlla i
YcnoBHBIN npeaes NOA3YUECTH IIPH PACTAXKEHUH, 00y CNIaBIMBAIOILMN [e- o |
dopmanyio B 1% 3a 10° wacos npu pacyeTHol Temnieparype, Mlla prOND
PacueTHOE KONBLEBOE HANIPSOKEHUE OT BHYTPEHHETrO fasnenus, Mlla C
AMILIHTY bl 9KBUBAJICHTHOIO HANPSKEHHS MOJIHOTO IIMKIIA -r0 pekuMa Ha-|
rpyxenus, MIla oo
MaxkcuMalibHas aMIUIMTY1a HapsokeHud npu suopanuu, Mlla c.,.
Pacuetnas n nonycrumas aMIUIMTY Al HaNpsKeHU# ripu sBubpanum, Mila o 1}, o]
DJKBUBAJIEHTHOE Hanpsxenue, Mlla o,
CyMMapHoOe cpellHee OCEeBOC HANPKEHUE OT BHYTPEHHETO JIABJICHUS, OCE- o
BOH CHJIBI U H3ruOaroniero momenra, Mlla ?
CpenHee oceBOe HAaIPSHKCHHE OT BHYTPEHHeEro naejieHns, Mlla o,
OceBoe HanpsXxeHue oT u3rudaromero momernra, Mlla O,
Hanpsxkerue ot oceBoit cvinl, Mlla O

JlonyckaeMbie HalpsHKEeHUS IIPH PACUETHOM TeMIleparype u ripu 20°C,
Mlla. Onpenenarorcs cornacHo 1. 1.4

JlomyckaeMas aMILIMTY B2 3HaKOICPEMCHHMX HANPKCHHH IIPpY HUKIHYC-
CKMX BO31eHCTBHAX, MIla
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TepMuHBI M CIHHULIBI U3MEPCHUS Y coBHoe
0003HAUCHHEC
Horyckaemasi aMIUIMTy/1a BUOpavi, MKM o,
KacarenpHoe HallpspkeHHe ot kpy4yenus, Mlla T
KoadpdyumueHT NpoYHOCTH 2JIEMEHTa CO CBAPHBIM IIBOM IIPH PACTSIKCHHHU. o
IIpunnmaercg coritaceo 1. o. 1.5.1-1.5.5 g
KoadduuueHT NPOYHOCTH 3IIEMEHTA ¢ [IONEPEYHBIM CBAPHBIM LIBOM [IPH
u3rude. [Ipunumaercs cornacHo 1. 1.5.7 P
KoapduumeHT NpoOYHOCTH 2JIEMEHTA ¢ YIJIOBBIM CBapHBIM HiBOM. [IpuHMMa-
ercst cornacHo n. 1.5.8 PL
KoathuueHT IpOYHOCTH 3IIEMEHTA, OCIAa0IECHHOro oTBEpCTUEM. Briunc- o
JIIFOTCA B COOTBETCTBHM C 1. 3.4.3 ‘
Koapdunuenrt ycpenaeHHs KOMIICHCAIMOHHBIX HanpsDKeHuH. lIpuanMaercs P
corjacHo 1. 5.1.7
KoadduimeHnt peaakcaliud KOMIICHCAIMOHHBIX BanpspkeHuu. ipurumaercs 5
cornacHo 1. 5.1.7
[TapameTp BHYTPEHHEIO JIaBACHUSA @, W,
j-s HU311as Kpyropas 4yacToTa cOOCTBEHHBIX KoJeOaHHH, pajinaH/c W,
J-51 HU31Hasi TEXHUYECKas 4acToTa COOCTBEHHBIX KOneOaHuu, | i /;

1 OBINHME ITOJIOZKEHHWA

1.1 O0aacTh NpMMeHEeHHS

1.1.1. HacTossmu# CTaHZapT CONEPKUT OCHOBHBIE IOJIOXKEHUA 110 pacyeTaM Ha CTaTHYECKYIOo
¥ MUAKIAYECKYIO IIPOYHOCTD, @ TAKXKE BHOpAIMIO CTAIBHBIX TEXHOJNOTHYECKUX TPYOOIIPOBOIOB C pa-
Ooouel Temueparypoit ot MuHyc 70 mo murec 700°C, mapyxHsM naencHuem o 0.1 Mila (Bakyywm-
HEIH TpyOONPOBO), BHYTPEHHUM H30BITOYHBIM AaBiieHuem o 10 Mlla u orHomenneM TONIUMHBI
CTEHKHM K HAPY>KHOMY nuaMeTpy (s —c¢)/D<0.2.

1.1.2. CraHmapt pacnpoCTpaHsaeTCad Ha MPOCKTUPYEMBIE, BHOBL H3rOTAaBIIHBACMBIE U PEKOH-
CTPYHPYEMBIE CTAJIbHBIC TEXHOJIOTHYECKHUE TPYOOIIPOBOIBI, KCILUTYATUPYIOIIUECA HAa ONIACHBIX HPO-
M3BOACTBEHHBIX OOBEKTAX B 3aKPHITHIX LEXaX, HAPYXKHBIX YCTAHOBKAX, a TAKKE IIPOKIIAIBIBAEMBIX
HaA3€MHO Ha HU3KHX, BBICOKHX OIIOPAX, 3CTAaKaJaX ¥ DOA3CMHO B HEONPOXOIHBIX M MOJIYHPOXOIHBIX
Kananax. CTaHgapT He pacOpoCTpaHsIeTcd Ha TpyOONpoBOAbl, TPEOOBAHHUA K NPOYHOCTH H HALCK-
HOCTH KOTOPBIX PETIaMeHTHPYIOTCA HopMamu [23].

1.1.3. Cranzgaprt comepxut TpeOOBaHHSA 10 ONPEICACHHUIO TOJIUMHBI CTEHKH TpYO U (pacom-
HBIX JeTajed TpyOOoIporoga M3 yCIIOBHS O0ECIECUCHHS MX HECYLUIEH CHOCOOHOCTH MoJ ACHCTBHEM
BHYTPEHHEIO H30bITOYHOI'0 U HAPYKHOTO JaBJICHHS.

IToBepounwik pacuer TpyOONpOBOAA NPEAYCMAaTPUBAECT OLUEHKY CTATHYECKON U IIMKIHYECKON
MPOYHOCTH NOJ ACUCTBUEM HATPY30K M BO3ACHCTBUH, COOTBETCTBYIOLIUX KaK HOPMaIbHOMY TEXHO-
JIOTHYECKOMY PEXUMY, TaK H JOIIYCTHMBIM OTKJIOHEHUSAM OT TAKOI0 peXuMa.

[IpenycMorpen pacuer TpyOOnpoBoAa Ha BHOpauuio Mpu NPOEKTHPOBAaHUH, ITy CKOHAIAL0Y-
HBIX padboTax u sxcnayaranyu. [lpuBeseHbl pekOMenAalyy 10 ONPEeACICHUI0 aMIINTYAbI ¥ 4acTo-
Thl OyJIbCAllMil JaBieHusa pabouci cpenpl, FeHEpUPYEMBIX 000pyaOBaHHUEM, U COOCTBCHHBIX YaCTOT

© Accouanus «PoCTexaKCIepTH3a» 9

© Hayuno-Texuunueckoe npenpustue Tpyobonposoa (OO0 «HTII Tpybonposoay)



CA 03-003-07 (CTII 09-07-03)

KolleOapun TpyoOomnpoBoda. ChopMynupoBaHbl YCIOBUA OTCTPOMKH TPyOOMpOBOAa OT PE30HAHCA.
JlaHbl kKpuTEpHH IPOYHOCTH TPYOONPOBOAA HNPH HAMYNH BUOPALIKH.

BHyTpeHHHE CHIIOBBIE (AaKTOpPHl M pEaKM# OINOP ONPEAEIAITCA pacyeToM TpyOorposona
KAK YIPYroil CTEPXKHEBOM CUCTEMBI C YYETOM peajlbHOM TMOKOCTH 3JIECMEHTOB U CUJI TPEHHUS B OIO-
pax CKOJIBXCHHUA [0 METOAAM CTPOHUTCIBHON MEXaHHWKH CTCPXKHEBBIX CHCTeM. Harpysku Ha 06opy-
JOBAHMEC U OIIOPH ONPEAEISIOTCS B pabOYEM B XOJOIHOM COCTOSHMAX TpyOOnpoBoAa, a TAaKXe NpH
NCILITAHUAX.

OueHKa MTPOYHOCTH HPOBOLNUTCH Pa3lciAbHO Ha JAEHCTBUE HE CAMOYPAaBHOBCILEHHBIX HArpy-
30K (BECOBBIC M BHYTPEHHEE JABJICHHE) M C YUSTOM BCEX HaArpyxaromux (paxkToOpoB, B TOM UMCIIE
TEMIIEPATYPHBIX AcedhopMaumit. IIpy coOMoaeHUN YCIOBHH LIUKIIMYECKOW MPOYHOCTH, AONYCKACTCS
3HAYHTEIbHAN KOHLCHTPaMd MECTHBIX HAPSKCHHH, OOYCIOBICHHBIX TEMIICPATYPHBIM HAarPEBOM B
paboveM COCTOSAHNH TpyOOIpOBOAA.

ITpunoxeHus COIepaT METObI pellieHUs PAaa CICHUPUICCKUX 3a/la4, CBA3aHHBIX C pacye-
TaMH{ DPOYHOCTH M HAZEKHOCTH TEXHOIOTHYECCKHAX TPYOOIPOROIOB.

1.1.4. B 000CHOBAHHBIX CJIy4YasiX BO3MOXBO IIPHMEHCHUE IPYTIMX METOLOB pacyera Ha I1pou-
HOCTh M BHOpaiHio, OTAMYAIONIUXCSA OT HACTOAMIMX. PemicHue 00 3TOM IIpHHHUMAEST pa3paboTUHK
APOEKTA.

1.2 Knaccuduxkanusa TpyoonpoBoxos

[Ipr MpOBEPOYHBLIX pacueTax B 3aBUCHMMOCTH OT YPOBHS TEMIEPATYD H IIATEILHOM IIPOYHO-
CTU MaTepuajia, pa3N4yalTci CPeIHETEMIIEPATYPHLIE M BRICOKOTEMIIEPATY PHbBIE TPYOOIIPOBO/IbI.
K BBICOKOTEMINIEPATYPHBIM OTHOCATCA TPYOONPOBO/IbI:
- U3 YrIEPpOAYMCTON M HHM3KOJCTMPOBAHHOW CTAIM HPU PACUETHOM TEMIIEPAType BBILIE
370°C;
- {3 JICTAPOBAHHON ayCTEHUTHON CTAIH [IPpH pacdcTHOU Temiieparype Boie 450°C.

K cpennereMeparypHbpIM OTHOCATCS TPyOOHpOBOAbI, paCUCTHAA TEMIICpaTypa KOTOPBIX HE
NpeBbIaeT YKa3aHHBIX IPEIeIOB.

1.3 OcHOBHBIE HOJOXEHHS 110 PACYETY HA NIPOYHOCTE M BHOPANIHIO

1.3.1. Pacuer TpyOONpOBOAOB HA MPOYHOCTEL OCYILECTBISICTCS 110 PACYETHOMY H30LITOUHOMY
NABJIEHUIO ¥ PACYETHON TEMIIEpaType ¢ YYETOM arpeCCUBHOCTH CPENBI.
1.3.2. PacyerHoe BHyTpeHHEEe M30BITOYHOE AarjieHue P omnpepensercsa pazpaboTymKkoM Tex-
HOJIOPMUYECKOro npoyecca. [pu atom:
- 1A TPpyOOHpOBOAOB, paldOTaOIMX COBMECTHO C alllapataMH, pacdEeTHOE HaBJICHHE OIl-
PEACIACTCA 10 PACUCTHOMY [IAaBACHUIO alliapaTa, ¢ KOTOPbhIM COeNMHEH TPy OOIpOBO;

- IS HaIOPHBIX TPYOOHPOBOMOB HEHTPOOECKHBIX MalllMH (HACOCOB, KOMIIPECCOPORB, Ia30-
OYBOK) — MO MaKCUMaJIbHOMY JABICHHIO, PA3BHBACMOMY HPH 3AKPHITOM 3aJBUXKKE CO
CTOPOHBI HarHETAHHUA, a JJI1 NOPIIHEBBIX MAallIMH — 110 JABJICHHIO BACTPOMKH MpeaoXpa-
HUTEJIBHOTO KJIallaHa, YCTaHOBJICHHOrO Ha HCTOYHHUKE JABJICHHA.

1.3.3. Ilpu pacdere Ha npo4YHOCTE TPYOOIPOBOLA B PEXKHMME MCIILITAHUS PACYECTHOE IABJIC-
HUE NPUHHUMACTCS PAaBHBIM HAUMEHBUIEMY M3 JABICHUM MCOBITAHUS 3JIEMEHTOB CHCTEMBI
(ammrapat, KOMIICHCATOP H T.4. ).
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1.3.4. Ecinun Ha seMeHT TpyOONpoOBOAa HEHCTBYET TIMAPOCTATHHYECKOE JAaBISCHHE, COCTAB-
aomiee 5% u Bele padouero JaBJICHHUs, TO PACYETHOE NABJICHUE JTOFO IEMEHTA JOJKHO OBITH
[IOBBIIIIEHO Ha 3TO K€ 3HAaYECHHE.

1.3.5. PacuetHoe Hapy)XHOS HAaBACHHE A4 BaKYYMHBIX TPYOONpPOBOJOB NPHHMMACTCH HCXO-
I M3 OCOOCHHOCTEHN TEXHOJNOTHYECKOTro npouecca 1o .1 Mlla.

1.3.6. IIpu pacuere BaKyyMHBIX TPYOOIIPOBOAOB OCTATOYHOE AABJICHHUE JOJLKHO MPEBLINIATH
0.001 MlIIa [14].

1.3.7. Pacyernas teMueparypa CTCHKH [IPMHHUMAETCd PpaBHOM MaKCHMAILHOH TeMOepaType
cpelbl (IIpH OTCYTCTBHH TEIUIOBOI'O PacyeTa) COIIaCHO TEXHOAOTHYECKOMY PEFNIAMEHTY HJIU IIPOEK-
TY Ha TEXHOJIOTHYECKHHA TPYOONPOBOIL.

1.3.8. IIpu pacuere geranen TpyOONIpOBOAOB Ha YCIOBHOE AaBacHue (Py), mpuHIMaeMoro 1o
I'OCT 356-80, 3a pacueTHYIO TEMIIEpATYpy ciaeayer npuaumars 200°C.

1.3.9. CpoiicTBa MaTepualia (J0IyCKaeMbIe HAIPSIKEHUS, MOLYIb YOPYroCTH, KO3bMUIUESHT
JMHCHHOIO pacCIIMPEHHUA U T.I1.) ONPEACIAIOTCA IIPH pacyeTHON Temneparype. lIpy otpunarensHoM
pacUCTHOM TeMIIEpAaType CBOMCTBA MaTepHala NpUHUMaroTes 1 Temieparyper 20°C.

1.3.10. Pacuerneic 3Ha4YCHNA HArPpy30K H BO3ACHUCTBHU IIPH OLIEHKE CTAaTUYECCKON M LUKIAYC-
CKOHM NPOYHOCTH ONPECHCHAIOTCA KAK MPOU3BEACHHUE MX HOPMATUBHOTO 3HAYCHUA HA KOX(PDHUIHEHT
HAJS)KHOCTH ¥,. THUIbl HArpy30K M BO3ACHCTBHH, a@ TAKXKE COOTBETCTBYHOUIME KOIPHUUHEHTE Ha-

NICKHOCTH ¥, , IPUBELAEHKI B pasfcie 2.

1.3.11. AMOIuUTYapl ¥ 9acTOTHl IMyJbCallHXd HABJICHHSA B TPpyOOIpoOBOAE, @ TAKKE YaCTOTHI
COOCTBEHHEIX KOJeOaHuH, ONIpeAeIsOTCA COrJacHO pa3zjienam 2.2 u 6.

1.3.12. [l1s 1ipeiBapuTeIbHON PpaCCTAHOBKY NPOMEKYTOYHBIX OINOP PEKOMEHIAYETCS I10Ib30-
BaThCA IIpunoxenunem 1.

1.3.13. [loBepounsblii pacueT TpyOONPOBOAOB HA MPOYHOCTH BBIIIOIHACTCH COTNIACHO pa3Aeity
5 ¢ y4e€TOM Harpy30K ¥ BO3JACHCTBHHM, BOSHHKAIOILUUX IIPH CTPOUTEILCTBE, HCIILITAHUAX U 3KCIITya-
Taluk. BHyTpeHHHUEe CUAOBBIE (PAKTOPH!I B PACYETHBIX CEUCHHAX TPyOOHnpoBOaa ONPEACIIIOTCI Me-
TOJAMH CTPOHTENBbHON MEXaHUKU CTEPKHEBBIX CUCTEM C YY€TOM MOBBIILICHHOW TMOKOCTH OTBOJOB H
IITYLEPOB (OTBETBICHUM) TPOHHHUKOB M BPE30K (IIpHiiokeHue 2). TpyOornpoBoaHast apMaTypa pac-
CMaTPHBACTCA KaK HeAS(HOPMUPYEMOE TEIIO.

1.3.14. Beibop nnemeHTOB (DJIAHLICBBIX COCAMHEHHH Aas1 paboyuX yClnoByMM onucaH B [IpH-
JTOKCHHUH 3.

1.3.15. PekomeHganuu no BelOOPYy CHIL(POHHBIX U JIMH30BBIX KOMIICHCATOPOB COMCPXKATCA B
Hpunoxeunn 4.

1.3.16. Merozpl 3aiMTh! TPYOOIIPOBOOB OT BUOpanu paccMarpuBaroTcs B [Ipunoxennn 5.

1.3.17. Pacuer Ha3HA4YEHHOr 0 pecypca (pac4e€THOrO CPOKa CIIYKObI) TpyOOIpPOBOAa NPHBEAECH
B IIpunoxenun 6.

1.4 Jlonyckaemble HANPSKEHHUHA

1.4.1. JlortyckaeMoe HanpsbKeHHE [o] mpH pacueTe TpyO U COCAMHUTENILHBIX AeTalel TpyOo-
[IPOBO/IA HA CTATUYECKYIO IIPOYHOCTD

— IS YIIIEPOAUCTBIX U HU3KOJIEIUPOBAHHBIX CTAICH

4 N
o, O, w O, O s 9 1610
[]=min o~ 15 10 (1.1
7 ' ‘ =
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~ U1 ayCTEHUTHBIX CTalien

\
[G']zmin(gm Jp!-ﬁ gmf}l}S GPLWWS
\2-4’ 15° 1.5 1.0

(1.2)

)

/

[Ipu onpeneneHny JOMYyCKACMbIX HANPSHKECHUH I CPEAHETEMIICPATYPHBIX TPYOOIIPOBOIOB

XapaKTEPUCTHKH UIUTCAbHON IPOYHOCTH O . H O He HCIIOAB3YIOTCH, T.€. B gopMyiax 1.1 u

/10 21.0/10°

1.2 ocTaloTes TOBKO JiBa NEPBBIX YWIECHA B CKOOKAX.
1.4.2. HopmaTtuBHBIC 3HAYECHUA (o] AOMYyCKAETCA NPUHYMATH IS JJIEKTPOCBApHBIX TPYO M

peraned no [1], a 6ecimoBHBIX -~ 1o [23].

1.5 Ko3pdunmenrsl DPpOYHOCTH CBAPHBIX COeIHHEHHHA

1.5.1. KoapdunueHTsl IpOYHOCTH @, UIA CTBIKOBBIX CBAPHBLIX COSIMHEHWH MPU PaCTAXKe-

HHMHU OT JaBJICHHA, BBIIOIHECHHBIX JHOOBIM OOMYILIEHHBIM CIIOCOOOM (aBTOMAaTHYECCKON, MOTyaBTOMa-
TUYECKON WM PYYHOM QYTOBOM CBAPKOH), 00ECIICUMBAIOIIMM MOJHBIM NIPOBapP MO BCEH IUHE CThI-
KYCMbIX 3JICMEHTOB, IPH NPORECACHUH KOHTPONIS 1BA pasuorpadyuecH WM YiIbTPa3BYKOM IO BCEH
JUTHHE HIBA IPHHUMAIOTCs 1o Tadnuue 1.1.

Taommna 1.1

@, NpH paCYCTHOU TCMIIEPATYpe
510°C u meHee 530°C 1 Gonee

Ctanb 4 crioco0d ceapku

Yrnepoaucras, HU3KONErupOBaHHAasl, MAapraHOBH-
CTas1, XpOMOMOJIUOACHOBAS U AyCTCHUTHAS IpU 1.0 1.0
1r000M cnocobe cBapku

XpoMoMonuOaeHOBAHAAMEBAA H BBICOKOXPOMH-

CTas:
— [PH 3JICKTPOIUIAKOBOH CBAPKE 1.0 1.0
— FIpH DJEKTPOHHO-TTYYEBOM CBApKe 1.0 0.9
—- IPH PYYHOU AYIrOBOH CBApKeE, KOHTAKT- 1.0 0.7

HOMW CTBIKOBOHM CBapKe, aBTOMaTH4YEeCKOH
CTBIKOBOH CBapKe 1noj hiIrocoM

n

y 0 0
[{pumevanue; upu pacderdon temmepatrype ot 310°C no 330 "C zHadyeHue ko3pPUUUEHTA
@, ONpeae/sIerCs THHCHHBIM HHTEPIIOIMPOBAHUEM MEXKAY YKAa3aHHBIMH 3HAYCHUAMHY.

1.5.2. Kosdgdhuuuent mpoyHOCTH CTHIKOBOIO CBAPHOIO COEMHEHMS (P, , KOHTPO/Ib KaYeCTBa

KOTOPOTO Pajiuorpauc MM YAbBTPA3BYKOM JOMYCKACTCAd HPOH3BOANTE HE IO BCEH JUIMHE KaKAOTO
I1BA, PEKOMEHAYETCS NPHHHUMATh PaBHAIM 3HAYCHHIO @, COIVIACHO M. 1.5.1, yMHOKEHHOMY Ha Be-

THYHAHY
- TIpH BEIOOPOYHOM KOHTpoJe He MeHee 10% mnnabl nanHoro mBa — 0.8;
- TpPH OTCYTCTBHH KOHTPOJIA HIH IPU BRIOOPOYHOM KOHTpOJIe MecHee 10% MIHHBI JaHHOTO
mBa ~ 0.7.
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1.5.3. Iipn HaIMuMy cMellieHrs KPOMOK CBapHbBIX TpyO k03 ¢$ULIMEHT NPOYHOCTH CBAPHOTO
COCAUHCHHUS ¢, , OMPEJECIEHHBIH B COOTBETCTBUM ¢ II. 0. 1.5.1 u 1.5.2, nomken ObITb ymMeHbBLIEH

IPONIOPLHUOHANIBHO CMEUICHUI0 KpOMOK. Hanpumep, ipu cMeuieHud KpoMox Ha 15% 3nauyeHue Ko-
3¢ bUieHTa JOJDKHO ObITh YMHOXEHO Ha (.85.

1.5.4. IIpu cxxatum CTBIKOBOI'O CBapHOTO COCAMHEHHUA KOXQPHULIMUEHT IPOYHOCTH IIPUHUMAET-
cs paBHBIM @, =1.0.

1.5.5. Ilpn pacuere OecioBHBIX TpyD M neraned KOd3QPHUIMEHT NMPOYHOCTH NPHUHHUMACTCH
PABHBIM @, = 1.0.

1.5.6. Ycunenre CBapHOro mBa Npu ONpeAeneHuy KOYQQPUIHEHTA IPOYHOCTH @, HE YUHTHI-

BaCTCH.
1.5.7. KoapdUuuuerT MpoYHOCTH NMOIMEPEHHOrO CBAPHOrO CTHIKA TPYO M ACTAIEH OpH H3rH0e

@, Oonpelacniercs B COOTBETCTBHM ¢ mm. 1.5.1-1.5.5, HO HE Oojice 3HAYCHUM, MPUBECACHHBIX B Ta0-

e 1.2.
Tabmuna 1.2
@, Wi Tpyd
Craib
becmoBHbIX DNEKTPOCBAPHBIX
AYCTEHHUTHAs XPOMOHHUKEJIEBASA U BbI- 06 07
COKOXpOMHCTaA ' '
XpoMOMOIHOACHOBAHaIUEBAS IIPH pac-
4ETHOH TEMIIEpATypE:
- 510°C v menee 0.9 1.0
~ 530°C u 6onee 06 0.7
Yraepoaucras, MapradiOBHUCTas U 0.9 10
XpOMOMOJIMOIEHOB A ' '

IIpumeyanue: npu pacuetnon temneparype ot S10°C go 530°C koadduiuent @, onpene-

JA€TCA TUMHCHHOH HHTEPIIOJIALIMEH.

1.5.8. KoadgduunenTr! npouHocTy ¢, s YIIIOBBIX M TABPOBBIX CBapHBIX COCOHMHCHHUH ITpH-

HAMAKTCA B COOTBETCTBHH ¢ IT. 11. 1.5.1-1.5.5, HO He Oosee ClieqyIomMXx 3HaYCHHH:
~ TIPH KOHTPOJIC MIBA paguorpaduyeCKuM WIH YALTPA3BYKOBBIM METOAAMHU 11O BCCU IJIMHE
mBa — 0.8,

~ 1IpH BLIOOPOYHOM KOHTPOIE WK IIPU OTCYTCTBUU KOHTpOos — (.6,

1.5.9. KoaddumesT npoyHOCTH CBaPHOrO HIBa JJIA COCAMHEHHH B HaxJIECTKY NMPUHHUMAETCH
B cOOTBeTCTBHHU c 1. I1. 1.5.1-1.5.5, HO He Oontee 0.6.
1.5.10. /lorryckaercs npuHUMaTh ApYrue 3Ha4Y€HUS KOXDQPUIIMEHTOB CHMKEHUS NPOYHOCTH

CBAPHBIX COCJMHEHHH @,, @, W @; C YYCTOM YCJIOBMH DKCIINyaTallil U IIOKA3aTEIICH KauecTBa

3JIEMEHTOB TPyOONpOBOIOB.
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1.6 PacuerHas M HOMHHAJLHAaA TOJUIMHLI CTEHOK 3JIEMEHTOB

1.6.1. g onpeaencHuUs pacyeTHOM TOMMHUHBI CTEHKHA Sp 3JIEMEHTA TPYOOIIPOBOAA UCIIOb-
3YIOTCA GOpMYIIb pas3ieia 3.

1.6.2. HomuHanpHas TOMNIMHA CTEHKH 3JIEMEHTA ONPEACIIECTCA C YYETOM IpHOaBKH ¢, HCXO-
14 U3 YCIIOBHA:

SZS8Sp,+cC (1.3)

C OKpYIJICHHEM 1o Oamxkamiued OoJIbIer TOJHIMHBI CTEHKU N0 CTAHAAPTaM MIIM TEXHHYECKHM YC-
NOBHAM. JlonyckaeTcss OKPYIIEHHUE B CTOPOHY MEHBIICH TOJINHHLI CTEHKH 3JIEMEHTA, €CIH pa3HMLa
HE NPEBBIIIACT 3%.

Pexomenayembic HaMEHbIINE 3HAYCHNUS HOMHUHAIBHOW TOMUMHBI CTEHKH TPYO WIHN (PaCcOH-
HbIX JICTaleH B 3aBHCHMOCTH OT HapyXHOro auamerpa D npuBesiens! B Tadbauue 1.3.

Tabnuna 1.3
— T T . I —
| D <25 J <57 | £114 { €219 | €325 | <377 } 2426
HanMenplias HoOMu-~ | F |
HaJjibHas TOMIIHHA 1.0 1.5 | 2.0 2.5 3.0 3.5 | 40
CTCHKH, MM L . | _ -
1.6.3. CymmapHas npu0OaBKa K TOJINIMHE CTCHKH ¢ BBIMKUCETCS 110 Qopmylie:
c=c +c, (1.4)

Iac
C, - TCXHOJOIru4<¢CcKasi HpHﬁaBKa, paBHAA MHHYCOBOMY OTKIIOHCHHKY TOJIIHIMHbBI CTCHKH IIO

CTAHJ4pTaM K TCXHUYCCKHUM YCIIOBUAM;
¢, - Ipu0aBKa Ha KOPPO3HIO H DPO3HI0, IPUHUMAEMas COrJIacHo |14 wian oTpacieBbIM J0-

KYMEHTAM ¢ YHETOM PaCYECTHOIO CPOKa 3KCILTyaTaluu.
1.6.4. Jina Tpy0-3aroToOBOK, HCHONB3yEMBIX IJ11 THOKHM OTBOJOB HAa CTaHKaX, MpuOaBKa ¢

paBHA CYMME JONYCKOB HA MMHHMANLHYIO TOJNIIMHY CTEHKH TPYOBI-3arOTOBKM M MAaKCHMAalIbHOE
yToHEeHHE nipu rubke. [locneHsas BenMUUNHA IPU OTCYTCTBHHU CHELMATBHBIX YKa3aHWM ONpeaeseT-
ca o popmyne s/(1+2R/ D).

1.6.5. Ina nerainer TpyOOIpOBO/IOB, NOMY4YA€MBIX CBAapKOd U3 TPyO (CEKTOpHBIC OTBOIBI,
CBapHBIE TPOWHHMKHU M T.H.) npuOaBka ¢, paBHA JOIYCKY Ha MHHHMAJIBHYIO TOJAIIMHY CTEHKH TPY-

OBI-3aTOTOBKH.
1.6.6. Jlns geraner TpyOONpPOBOOOB, H3TOTARIMBACMBIX U3 TPYO ITYTEM TOPSYEro U XOI0HO-

ro nehopMupoBanus, 1pubaBka ¢, paBHA JIONYCKYy HAa MUHUMAIIbHYIO TOJIUHY CTCHKH, YKa3aHHO-

MYy B COOTBETCTBYIOIHKX TEXHUYECKUX YCIOBHUAX.
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2.1 Harpy3xku ¥ Bo3eMCTBHS NPH PACYLTAX HA CTATHYCCKYIO B IHKJIMYe-

2 HATIPY3KH U BO3JAEUCTBUS

CKYIO NIPOYHOCTD

2.1.1. Y4yuThIBACMBIE B PaCHETaX HA CTAaTUYECKYIO U LHUKIHMYECKY0 HPOUYHOCTh HOPMATHBHEIC
Harpy3Kd M BO3ACHCTBHS, 4 TAKXKE COOTBETCTBYIOLIHUE UM KOIM(PHUIIMEHTH HAICXKHOCTU ¥, IpUBE-

ncHbl B Tabauue 2.1. PacueTHbie 3HaYeHnd HArpy30K ¥ BO3JCHMCTBHM ONPCHCHAIOTCS IIyTEM YMHO-
KCHHSI HOPMAaTHUBHBIX 3HAYCHUHM HA COOTBETCTIBYIOIIUK KO3(D(MHLUHMEHT HAACKHOCTH ¥.. B 000CHO-

BaHHBIX CIy4asaX JONYCKAcTCA NPHHUMATh APyIrve 3HaucHUA KOAQOHUIHUEHTOB HAACKHOCTH ¥, .

Tabmuna 2.1
. Crocob |
| HopMaTtuBHbIE HATPY3KH B BO3OCUCTBHUA
IIPOKIAIKH KOS'(I)(I)HHH-
| [ OJ1- Hax- | €HT HageXK-
36MHBIH | 3€M- HOCTH ¥,
Bun IHHPP XapaKTEPUCTHKA y 7
B KaHa- | HbIK
e
* 1 l CoOcTBEeHHBIN BEC TPYO, AETAICH, N N 11
apMaTypsl 1 00yCTPOHCTB '
IlocrosH- 2 Bec uzonganuu + + 1.2
HBIC
[IpenBapurenbHas pacTsaKkKa TPy- 4
3 OONpoOBO/ia, HATAT YOPYTHX OIOP, + + 1.0
| | TPEHHE B ONOPAX CKOJIbKEHHS
4 BHyTpeHHEe naBjicHUE + + 1.0
- i — — — — —
Jlrests- 5 Temneparypnble edopMaliiu ‘ + + 1.0 |
| HbIC BpC- | —} - - — - |
MEHHEIE 6 Bec TpaHcnopTHpyEMOro BEUIECTBA + + 1.1
7 l Bec oTnoxxeHHH 1 KOHeHCcaTa + + 1.2
— — —
| 8 CHerosas — + 1.4
e — . | —
9 ["'ononennas — + 1.3
KpatkoBpe- 10 Berposas — l + 1.4
MERHBIC 0" lIpn cpabarmBaHuM NIpeIOXpPaHU- N 14
| TEJBHOTO KJlallaHa ' |
12 [Ipy cTpoMTENbCTBE M HCIIBITAHUSAX | 1.0
—— — — - — — -
Pa3zpymenue 000py10BaHNS, TH]I-
Oco0rie 13 Py - OVOPYA » HHA + + 1.0
paBIMYECKHH Yap

[Ipumevanue: 3HaK «+» 03HAYACT, YTO JAHHAS HATPY3Ka WIIM BO3JEHCTBHE YUYMTLIBANOTCA B
pacyere Ha IMPOYHOCTBD, a 3HAK «-» YTO HE YUNTBIBACTCS.
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2.1.2. K XpaTKOBpEMEHHBIM BO3AEHMCTBUSIM NOIYCKACTCH TAKXXE OTHOCUTH KPATKOBPEMEHHBIE
npeBbillicHUA aaBneHus (mdp 4) n remneparypsl (Iudp 5) No CpaBHECHUIO C PACHETHBIMH 3Ha4e-
HusiMu. Hampamep, JaBiieHHEe H TeMIIEpaTyPHbIC ae(OopMald B COCTOAHMY HCHBITAHHM, NPONapH-
BAHHUA M T.1.

2.1.3. ITpu pacuere TpyOONpoOBOAa B COCTOSSHUM THAPABIUYCCKUX HCHIBITAHUH, BMECTO BECa
TPAHCIOPTUPYEMOTO BEIIECTBA 3a03€TCA BEC BOJABI, PACUECTHOE JNABJICHHE IIPH NPOBEACHUY HUCHbBITA-
HUM 4 TeMIEpaTypa NPOBEACHUA UCIIBITAHUM.

2.1.4. IloBepouHsblii pacueT TPyOOIPOBOLAA OCYMIECTBIAETCH KAaK Ha MOCTOAHHBIE U JIIMTENb-
Hble BPEMCHHBIC Harpy3ku ¢ mudpamu 1-7 B 1ad1. 2.1 (1o pexxumy 1IJIH), TaKk 1 Ha JOIOIHUTEIb-
HbIe BO3JICHCTBUA KPATKOBPEMEHHBIX M 0COOBIX HAarpy3ok ¢ mudppamu 8-13 B 1adm. 2.1 (no pexumy
ITJIKOH). CoorBercrByromue pexkumam IIJIH u IIJIKOH xpurepun npodHoCTH HOpHUBEICHBI B
myHKTe 5.4.1.

O0sa3aTeIbHBIM SBIISICTCH BBIIIOJIHCHHUE MPOBEPOYHOro pacuetra no pexumy lIJITH. Heobxo-
OAMOCTE JOITOJHUTEIBHOIO IPOBepOYHOro pacuera mo pexuMmy [[J{KOH u Be1OOp yurThIBacMbIX B
PAcYETE TUIOB KPATKOBPEMEHHBIX M OCOOBIX HArpy30K M3 Tali. 2.1, onpeaeinseTca NpoeKTHOM Op-
raHUu3aluen.

2.1.5. HopmaruBHBIC Harpy3Kd OT COOCTBEHHOIO Beca TpyOOmpoOBOAA M H3OJIALUHH OIIpPLAc-
JAKOTCA Ha OCHOBAHMH CTAaHAAPTOB, pA0OYMX YEPTEKEH M MACHOPTHLIX JAHHBIX 110 HOMHUHANIBHBIM
pasMepam.

2.1.6. HopmaTuBHBIC HArpy3KH ¥ BO3JECUCTBUA OT MOHTAXKHOHM PACTHKKH TpyOONpoBOaa, pac-
TSHKKH KOMIICHCATOPOB M HATAra YIPYTHX ONOP ONPEACILIIOTCA HPOECKTOM.

2.1.7. PacueTHOC BHYTpPEHHEE H30LITOUHOE M HAPYXKHOE JABICHME TPAHCHOPTHPYEMOTrO BE-
HIeCTBA IpUHUMAeETCs cormacHo 1. 1.3.2u 1.3.5.

2.1.8. HopMaTHBHBIE 3HAYECHUS TEMIICPATYPHBIX ASHOPMALMK OIPCACISIIOTCS IPOCKTOM IO
PA3HOCTH PAacUETHOM TEMIIEpaTypPbl, OIpPEAeIaeMOn cornacHo 1. 1.3.7 1 MOHTaXKHON TEMIIEPATYPHI.
Mo#nTaxHas TeMiieparypa IpMHHMAETCS PAaBHOM TEMIIEPAType OKPYKAKOWIETO BO3AyXa, B MOMEHT
3aMbIKaHUA TpyOOIpOBOJA B CTATHYECKH HEONPEACNUMYIO CUCTEMY (3aBapKa HOCIENHErO CTHIKA
IpH MOHTAXeE).

2.1.9. HopMaruBHYIO Harpy3Ky OT OTJIOXCHHHM M KOHJECHCATa OMPEACIAIOT HO OTpACiCBOM
HAYYHO-TEXHUYECKOH JOKYMEHTALHH.

2.1.10. HopmaTuBHast CHEroBas Harpys3ka Ha €AMHMIY JIMHBI HaA3E€MHOro TpyObonpoBoia
PaCCUHUTHIBACTCH 11O QOPMY.JIE:

qsn = SO.uDk (HA’H)} (21)

rae S, - HOpMAaTHBHOC 3HAYCHUE CHETrOBOM HATPY3KX HA FOPU3OHTAIBHYIO MOBEPXHOCTH 3EMIHA B

k[la, npyHMMaETCA B 3aBUCUMOCTH OT CHErOBOT'O PAHOHA II0 CTPOUTENLHBIM HOPMAM Y IIpaBHJIAM
[26], H{ - xos¢dunueHT nepexona 0T BeCa CHErOBOrO NOKPOBA HA €IMHUITY MOBEPXHOCTH 3€MIIH K

CHECrOBOM HArpy3Ke Ha €QUHYLY MOBEPXHOCTH I'OPU3OHTAIBHOH MPOCKLUUHK KOXyXa U3OJISUUN TPY-
Oonporoaa, npuHMMacTcs paBEbiM (.4,

TakKe peKOMEHAYETCAd YYHATBIBATbL CHEIOBBIC HAIPY3KH Ha OIMPAIOIIUECS Ha TPYOOHpPOBOL
o0ycTpoicTBa, KoTophic onpeaenstorcs cornacuo CHull [26].

2.1.11. HopmarusHas BeTpoBasg Harpys3ka Ha ¢QWHHUILY IHUHBI HAJA3EMHOIrO TPyOONpOBOIa,
NEUCTBYIOIAs NEPICHANKYJISIPHO €r0 OCEBOH BECPTHKAJIBHOM IUIOCKOCTH, ONMPEALHACTCS Ho POopMy-
ne:

qwn — (Weﬁz‘ + Wa‘yn )‘Dk (H/M)J (22)
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rae cratudeckyw W, u puHamudeckywo W, cocraBasiolue BETPOBOW Harpysku B Klla NpuHU-

el¢

matotca o CHull [26], npudem nocieanss BeJIMUMHa HaXOAMTCS KaK IS COOPYKCHHUA € ITOCTOAH-
HOW WIMPUHOW HABETPCHHOU MMOBEPXHOCTH.

2.1.12. HopmaruBHas Harpy3ka oT OONeIeHEeHUs Ha €UHNLY [UTMHBI HaI3eMHOTO TPyOonpo-
BOJIa OINIPEACHACTCS O PopMyJie

q,,=0017b D, (H/m), (2.3)

rae b, — TonmmmHa ¢nos rononena, MM. Ilpuanmaercs no CHull [26].

2.1.13. HopmaruBHble Harpy3ku, BO3HUKAIOIHUE OPH CTPOHUTEIILCTBE M HUCHBITAHUIX TPYyOO-
IPOBOAA, ONPEAEIAAIOTCS NPOEKTOM B 3aBUCHMOCTH OT Crocoda mpou3BoOACTBa padoT U METOAOB HC-
NLITAHHH.

2.1.14. Harpy3ku ¥ BO3OECHUCTBUA, BBI3BIBAEMbIE PE3KUM HAPYIIEHUEM HOPMAJBHOTQ PEXKNMA
IKCIUTYaTallUH, HallpUMep: NOJIOMKOH 000pyqOBaHUsT WIK CpadaTbIBAHUEM aBapUUHBIX YCTPOMWCTB,
YCTaHABJIHUBAIOTCA B IPOEKTE C YUCTOM OCOOEHHOCTEH TE€XHOJOrMYECKOTO ILHMKNa HPOH3BOJICTBA.
BO3HHKaKWIKE IPYU 9TOM HArpPy3KH, B TOM YHUCJIE OT MHAPABIHYECKOrO yiapa, Oolpele/sItoTces ¢ IMo-
MOUIBIO CIIEHAIBLHBIX PACUYETOB.

2.2 /IuHaMH4YecKHe HATPY3KH H BO3JeHCTBMA IIPH pacyerax Ha BHOpauuIo

2.2.1. Harpy3ku u BO3ACHCTBUS, BBI3BIBAIOIINE BUOpalMIO TPYOOIIPOBOIOB, pA3ACIAIOTCA Ha
I'PYIIIIbI:
a) MEXaHHYCCKHE BO3ACHCTBUSA HA TpyOOIPOBO CO CTOPORBI 000PYIOBRAHMS, BEI3BAHHEIC HE-
YPaBHOBEUIEHHOCTBIO JBHXKYIIUXCA MACC, U3HOCOM IOAUIHUITHMKOB U T.[I.;
0) HeCTAUMOHAPHbIC THAPABINUCCKUAC BO3ACHCTBHS B PE3YIHLTATE:
— IYJIBCAlIMH JABJICHHA HA BXOJE B TpYOONPOBO/ OT KOMIIPECCOPA M HACOCA;

- OPOXOXACHHUS [0 CUCTEME ABYX(DA3zHOU cpelbl, OCOOCHHO, B IPOOKOBOM PEXUME, KIBU-
TallUH H T.I1.;

~ OTPBIBHBIX TCHCHHU 32 MECTHBIMU COIPOTHBIICHHUAMH.

2.2.2. AMuInTy bl BO30YKIAI0IUX BUOPAIUI0 HArpy30K M BO3ACHCTBHH ONPEIAENAOTCS pac-
4eTOM WM M3MEPEHUAMH B NPOIECCE MyCKO-HANALOYHLIX pa0dOoT H 33a/1al0TCA B BUJIC EPCMELLCHUN
WM BHCHIHMX Cui. [IpH olleHKE HECTAIIMOHAPHBIX T'MIPOAMHAMHYECKHX BO3JICHCTBHH PACCMATPH-
BAalOTCs T€ CEYCHUs TPYOOIpOBOAA, TAE MPOUCXOIAT M3MCHEHHA BEIIHUYMHBI M HAIIPABIIEHHA CKOPO-
CTH HOTOKA.

2.2.3. CuekTp 4acToT MyabCaldH, FCHEPHUPYEMBIX MOPHIHEBBIMM M LEHTPOOEKHBIMH MAIIIH-
HAMU

fo= (2.4)
I 2
60
roc = 1,2, 3... - HOMEp rapMOHMKH, 1 - YUCIIO 0O00OPOTOB BAJIa B MHH., M - YUCIIO HWIHHIPOB
[TOPUIHECBBIX HIIHX YMCJIO JTOIIATOK I_leHTp06eH{HbIX Har"ucratTCiibHbBIX MAUIVH.
2.2.4. Ecnu BO30yOUTENAMH MyJILCAUMH B TPYyOONpOBOAE SBIAIOTCS MECTHBIC THIApaBIHYC-
CKHC COIIPOTHUBJICHHA, TO FCHCPDHDYCMAA HPDH OTOM HACTOTA PACCHHTBLIBACTCA 110 Q)opmyﬂe

£, = (200+500)g_, (2.5)

!

rac V- CKOpocTh NOToKa, D, - JUAMETD CYKECHHS B MECTHOM COINPOTHBJICHHM.
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JI1s1 omuHOUYHBIX mperpaz B ¢gopMmylie (2.5) npHHUMAECTCS MHHUMAJIBHOE 3HAYCHUC YUCIICH-
noro koddduuuecnTa, pagHoe 200. Ilpu oTrcyrcTBHM MeCTHOrO CyKeHUs (fIpsiMas TpyOa) YMCICHHEIM
ko3 duueHt B dopmyle (2.5) npuHumaercs paBHbIM 500,

2.2.5. llnst TpybonpoBonoB ¢ AByX(a3zHbIM pabO4YNM BEIMIECTROM YUHTHIBACTCS BO3MOYKHOCTE
MOSBJCHUS THAPOJAMHAMMYECCKHX BO3MYILECHUH, OCOOCHHO OUIYTHMBIX B MPOOKOBOM pexuMe. AM-
IMTYIHO-YACTOTHBIC XAPAKTCPUCTHKH HECTAUMOHAPHOTO BO3JACUCTBHSN HBYX(A3HOro IOTOKA Ha
MECTHBIE COMPOTHRICHHUS ONPEACIAIOTCS IPU NYCKO-HAJIAA0YHBIX pad0oTaxX WM NpeIBapUTEINbLHBIMH
pacycTaMM.

2.2.6. [Ipu mpoekTHPOBAaHUY YUYHTHIBAETCS BO3MOKHOCTH BOSHHKHOBEHHA PE3OHAHCHBIX AKY-
CTHYECKNX KOIecOaHMM MpH COMMKEHNN 3HAYCHUHA I'eHEPUPYEMBIX B COOCTBEHHBIX 4aCTOT TMAOPO/H-
HaMMYECKHX KoyieOaHuM cpelbl. AMILUIMTYIHO-4aCTOTHBIE XAPAKTECPHCTHKH aKyCTHYECKHUX Kojeda-
HAW [ CIIOXKHBIX TPYOONPOBOIHBIX CUCTEM ONPEICIAKTCA PACUCTOM WIM B IPOLECCE ITYCKO-
HaJIaJOYHBIX padoT.

[Ipumeyanue. CoOCTBEHHYIO YaCTOTY aKyCTHYECKUX KOJeOaHMH TpyOONpoOBOAA I NPsIMO-
JIMHENHBIX YYaCTKOB PEKOMEHIYETCS OIPEALISTh [0 (hopMyam:

~ 14 TpyOBbl C aKyCTHYECKM OTKPBITBIMHM HIIM 3aKPHITHIMH KOHI[AMH:

- O.Si ) C j (2'6)
ip L
- JUIS TPYOBI C OJHUM aKyCTHYECKH OTKPBITHIM KOHIIOM
0.25(2i - 1)C
7, =222 ; )< (2.7)

raci= 1,2, 3..., C- cKOpoCTb 3ByKa B M/C, L - 1jiUHa TPYOLI B M.

3 PACYET HA IPOYHOCTD TPYb 1 ®PACOHHbIX JTETAJIEM IO /1
AEMCTBHEM BHYTPEHHEI'O H3bbITOYHOI'O U HAPY/KHOI'O
JABJIEHUS (BAKYYMHBIH TPYBOIIPOBO/)

3.1 Tpyosl
3.1.1. PacyerHas ToNMUKMHA CYEHKHU TPYObl, HATPYKCHHOM BHYTPCHHHM M30BITOUYHBIM JaBlec-
HUEM |
AD
Sy = (3.1)
Zgay [cr]+lP|

3.1.2. Jlomycrumoe BHYTpeHHEE U30BITOUYHOC TABICHUE

S

3.2 OT1BOaLI

3.2.1. PacyeTHad TONILMHA CTEHKH FHYTBIX M KPYTOH30THYTLIX OTBOAORB (puc. 3.1,a)
Sro = kSg, (33)

rae xo2ddunuerrt £, d6epercs no 1adn. 3.1.
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Tabnuua 3.1

RID-~s,) > 2.0 <1.0
k; 1.00 1.30

ITpumevanus: a1 NPOMEXYTOUHBX 3Hauewnd R /(D -—s,), k, onpenensercda nHHEHHOM

UHTEPITONSAIUEH.
3.2.2. PacyeTHas TOJILIHMHA CTEHKHU CEKTOPHBIX OTBONOB (puc. 3.1,0) Beruucisercsa mo ¢op-
MYIIE

Sro = K285 (3.4)

JIns HOpMaTH30BaHHBIX OTBOXOB, COCTOSIIUX H3 ITOJIYCEKTOPOB H CEKTOPOB C YITIOM CKOCa
0
a £22.5, penuunHa kK, paccunThHIBACTCH IO POpMYyIic

4R-—D+SR

k (3.3)

2" 4R-2D+2s,

Puc. 3.1. OrBozp!: a - THYTBIN; O — CCKTOPHBIH; B, T — IUTAMITOCBAPHON

3.2.3. PacyeTsl ITAMIIOCBAPHBIX OTBOJIOB 3aBUCAT OT PACHON0KECHUA CBAPHBIX IIBOR!

- IIPW PacHOJIOKCHNH CBAPHBIX MIBOB B INIOCKOCTH KPHUBHU3HEI OTBOMA (pHC. 3.1,B) pacuer-
Has TOJIVBA CTCHKY

Seo =Ky 5219, (3.6)

- [OPHU PacHoNOXCHUHM CBAPHBIX IIBOB IO HEUTPAJIBLHOM JMHUU (pHc. 3.1,r) ToNIUHA CTEH-
KM OHpenensercd Kak Haubojibluee U3 IBYX 3HAaUCHUH

Sro =Max(s /@, .k, -sp) 3.7)

Ipumeuanue. B popmynax (3.6) u (3.7) S, onpenenserca mo dpopmyie (3.1) npu ¢, =1.0, a

BEIIMYHHA A, — 1o popmyiie (3.5).
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Tabnuua 3.2
['HyTBIE U CeKTopHbIE [IITaMIocBapHBIE
KPYTOH3O0THYTHIE HOPMaJIM30BaHHBIE puc. 3.1,8 puc. 3.1,r
k,! @ max(k,;1/ ¢ )
k, 1o Tabn. 3.1 k, 1o ¢opmyae 3.5 - S
k, — o popmyne 3.5
3.2.4. JlonycTuMO¢ BHYTPEHHEE JaBJICHHE B OTBOJAX:
[P]= Z[J]qay (S"-C)a
D (S—C) (3.8)
: ki |

rae koddbdunmenT kK, O6epercd w3 Tabmuis! 3.2,

3.3 Ilepexonwl

3.3.1. PacyeTrHaa ToJMIMHA CTEHKM KOHIICHTPHYCCKHX IEPEXOIOB, HAIPYKCHHBIX BHYTPCH-
HUM M30LITOYHBIM JaBlicHHEM (pHC. 3.2,a)

___Ap
2¢, [cr] COS a+lF1

Qopmyia (3.9) ipEUMeHHMa IIPH COOMIOACHUM CASIYIOIUX YCIOBUHA:

S RIT

(3.9)

- npu a <15°

- mpn 15° < £ 45°

D—-2-s \/cosa\
YT051 HaKJIIOHa 00pa3yIolieH & pacCUUThIBacTCA 110 HopMyIie
D-D ?
20

B KOTOpOoH D, D, U ¢ NIPHHKUMAIOTCS B COOTBETCTBHY C pHUC. 3.2,a unu puc. 3.2,0.
3.3.2. JlonyCcTUMOE BHYTPCHHEE TaBICHUE B KOHLEHTPUUECKUX MEPEeX0oaax

[P] . Z[J]Qy(s—c)cosa (3.11)
D—(s—c)

(3.10)

a = arclg

3.3.3. PacueTHY10 TONIHMHY CTEHKH HKCLEHTPUYECKHX TepexonoB (puc. 3.2,0) moryckaeres
OpEAEATh MO POPMYJIaM LI KOHUEHTPHYECKHX [EPEXOIOR.
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Puc. 3.2. Ilepexonsl: a - KOHHEHTPUUECCKHH, O - SKCLHEHTPUYECKHH

3.4 TpoWHHKH ¥ Bpe3KH

3.4.1. PacueTHas ToNKHA CTEHKH MaruCTpPAJIX B TPOMHHKOBBIX COCAUHEHUSX (Bpe3KaxX) IpH
AECUCTBHUM BHYTPEHHErO M30BITOYHOTO AaBaeHNA (pHc. 3.3) onpeAensercs no popmyre

P-D .
= (3.12)
I 2min(p,,0,)lc]+|P

P, - pacyeTHBIH KO>DOUIMEHT CHIDKEHHS MPOYHOCTH MArMCTPaM TpOHHHUKA (BPE3KH), BBIYHCIIS-

\)

IOTCS B COOTBETCTBHHU C I1. 3.4.3.
3.4.2. PacueTHas TONIIMHA CTEHKH IITYLEPa B TPOMHUKOBHIX COCAMHCHUAX (pHUC. 3.3) ompe-
nenserca B COOTBeTcTBUU ¢ 11. 3.1 .1.

3.4.3. PacueTHbiNt KO3 OUIIMEHT CHIKEHNS IPOYHOCTH MarucTpaliv TPOMHUKA {BPE3KH) UIH
UTUNTAYECKOH 3ariIyIIKU, OCIa0JIeHO! YKPEIUICHHBIM OTBEPCTHEM

ppe— —

2 Ny > 4 _
1754 | 2As—e(D=s)s—c)_ (3.13)
J(D—s)(s—c)

e S22 Sy, +C, a ZA ~ CyMMa YKpEIUISIONIMX IUIOINAACH INTyLepa M HakIaAky (€Cnu TakoBas

Dy =

NMECTCS )
D A=A, +4, (3.14)

JIns ITaMIIOBAHHBIX TPOMHHUKOB (pHc. 3.3,0) BMECTO BEJIHYHHEI df B hopmyny 3.13 non-
CTABIISICTCS

d,, =d;+0.25r (3.15)

3.4.4. Yxpenndwomas miomane mWrylepa onpeienserca no popMyiaMm:
~ JUIS Hapy>KHBIX WITYHEPOB, KOHCTPYKIHSA KOTOPEIX COOTBETCTBYET pUC. 3.3,a U 3.5,B

4, =2h|(s, —c)-s,,] (3.16)
- 1A IPONYHICHHBIX BHYTPH WITYHCPOB, KOHCTPYKIHE KOTOPHIX COOTBETCTBYET PUC. 3.5,1
A, =2h, [(Sb “C)_Sub]"'zhb} (Sb ~¢); (3.17)
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— JUI BHITSHYTOM TOPJIOBHHBI HITAMIOBAHHOIO TPOMHMKA, KOHCTPYKLHMS KOTOPOTO COOT-
BeTCTBYET pHC. 3.3,0 MAM >IIMOTUYCCKON 3arjiylmllky ¢ OTOODPTOBAHHBIM OTBEPCTHEM

(puc. 3.5,0)
Ab — z(hbs —_hb)[(sb _—C)__Sﬂs]-l- Zhb[(Sb “c)_sﬂb]’ (318)

rne MUHUMaJTbHAs TONIIMHAA CTCHKH ONpeaeIIsieTC s
~ IS CBAPHBIX TPOHHHUKOB H BPE30OK

Pd,
— i, 3.19
N G149
— OJId IHTAMIIOBdAHHBIX
Pd,,
— : (3.20)
Sob 2[0_] —-'P
Pd.
= L 321

il LA Lot Al d Al gl (Ll Pl el e o LT L L el A

6)

-..ti'

ol asegt e Lo T
\ 7

g

)

W

Liryyep

o o

P

e _ <

Puc. 3.3. TpollHUKK 1 BPE3KU: a — CBApHOU TPOHHUK (Bpe3ka), O — ITaMITIOBaHHLIN (IITaM-
IIOCBAPHOM ) TPOWHUK
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3.4.5. Mcnonp3yeMoe IIpH pacueTe 3HAYEHHE BBICOTHI IITYLEpa PUHUMAETCS 110 YePTeXKy Ha
KOHKPETHLIH HITYIIEP, HO He 00Jice MPUBEACHHBIX HHXXE 3HAYCHNH

hb:hbszl-ZS\/(d“SbXSb _C)f (3.22)
hpi :O-SN/(d—SbXSb “C)' (3.23)

[IpH OZHOBPEMCHHOM YKPEIUICHHMH OTBEPCTUA IITYHECPOM M Hakinaakou (puc. 3.3,a), BeIicoTa
YKPEIUIAOUIECH YacTH INTyHepa /s, MpUHUMAETCsS O€3 yueTa TONMIHUHE! HAaKIaIKH

hy=1 '25\/(d~SbXSb —c) %,

3.4.6. Yxpenngmolilas IA0IIAAb HAKIALKH ompenensgercs nmo dbopMyie (puc. 3.3,a)

A = ansn (3.24)

Vicnionn3yeMoe B pacueTe 3HAUCHWC INHPHHBI HAKIAAKA b IIPUHUMAETCS 10 HYepTeKy Ha
I
KOHKPETHYIO HAKJIAAKY, HO HE Oonee
b, :\/ (D—s)(s+s,—¢) (3.25)

3.4.7. Ecin B CBapHBIX TPOMHMKAX WM BPE3Kax HOMHHaIbHAfA TOJINHMHA CTCHKH INTylepa
WM TIPUCOCIMHEHHOM TpyOBl s, paBHA s, +¢ TO HanOONBIUMH BHYTPEHHHH OHMaMeETp ILITyLEpa

TpOiHHKa d;, TIPH KOTOPOM He TpedyeTcs NOMOTHUTENPHOTO YKPEIUIEHHS ( ZA =0 ) BEIYHCIIACTCA
o GopMyJie
&, )

do=] ——1.75 W(D-s)s—c) (3.26)
\ %o J

Ecix BHYTPEeHHHH OHAMeETp IITynepa d, NMpEBBIMIACT d,, TO HEOOXOAMMO YBENHMYHUTDH TOJI-
HNIMHY CTEHKH HITyHepa s, MM HCHOIb30BATh YKPEIUISIIOIIYIO HAKIaIKYy .

3.4.8. KoadduiuenT HeAorpy3KH MarucTpaliy WM KOpIyca TPOUHUKA {BPE3KH) CIACAYET OIl-

penenaTs no GopMmyne
— P[D _(S _C)]. 327
7 o]ls<) -

3.4.9. Eciim momryckaeMoe HampsokeHHeE I8 YKpeIUIFIoIIUX OeTancH [o], MeHsbie {o], TOo

PACUECTHHIC 3HAYCHUS YKPEIUBIOIINX IUTOIAACH YMHOXKAKTCA Ha OTHOIIEHHUE (o], /[o].

3.4.10. JormycTHMOE BHYTPCHHEE JABJICHUEC B MAarucTpalid TPOHMHHKA (BPE3KH)

(Pl= 2min(@, @, )[Jks—c) (3.28)
D—(s—c)

3.5 3araymkn

3.5.1. PacueTHas TOMINMHA M JOIYCTUMOE HABJICHHUE JJIA TJIOCKOH KPYIJION BHYTPHTPYOHOH
3arymky (puc. 3.4,a):

0.53 P me (s —c)*
S pr = D. - [P]= @, [0] (3.29)
“m,  Vlohk, 028D} "
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3.5.2. PacueTHass TOMMIMHA W JOINYCTHMOE HABIECHUE I INOCKOW KPYIJIOA TOPLEBOM 3a-
rymku (puc. 3.4,0):

_035 5

y Vlck,

3.5.3. JinsA mMoCKUX 3ariymek 0€3 oTBepCcTs KoahduImenT M, pasen 1.0. st 3armymex ¢

lPi ; [P]: mé(s-c)zz
0.12(D, —r)

@, o] (3.30)

S g3

[IEHTPaIbHBIM OTBEPCTHEM AUAMETPOM d, :

m, = : :
de (i) (.3
‘\ Df \DI/
3.5.4. PacueTHas TOMIIHHA INIOCKON MeX(IaHIICBOM 3arayilkH (puc. 3.4,B):
|pl N2
S4 = 0.41(D, +B) u; Pl=— =) o (3.32)
Vo] 0.17(D, +b)

[[IupyHa yIDIOTHUTENBHOM Ipokiagku O olpelensercs IO TEXHUYECKHM YCIOBHAM HIIH
YEPTEXKY.

i
'll"lﬂl“l‘“‘-ﬁrb-ﬁnqﬂtﬂ-ﬁﬂﬁ'l*iﬂ?ﬂ
| BT F W N g b bl b r el o5 ke oy bk o ke F R P Wy N e

el R e L R R Rl ] Ll

Puc. 3.4. Kpyrmnele mmockue 3arnymky: a —BHYTpuUTpyOHasi; 0 — TopueBast; B — MexKGJIIaHIe-
Bas; I, 1 - (piaHlEeBast

3.5.5. PacderHas TONIMHA M JOIYCTHMOE JaBIICHHE ITIOCKOM (PIaHIICBOM 3arNyIIKH, COOT-
BETCTBYIONIECH puc. 3.4,T:

'PI (s —¢)’

s..=041D, [+1. [P]=—— o] (3.33)
v "Vie]” v 0.17D§[ :
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PacderHasa TOAMMUHA IUIOCKOH (PIIaHUEBOM 3ariIyIlKH, COOTBETCTRYIONEH puc. 3.4, 1

P (s—c)’
| — (3.34)
\‘ B LF] 025D o],

3neck D, DpHHHMMaeTcad B COOTBETCTBHHU C pHC. 3.4.

Sps =0.5D,

3.5.6. PacdyeTHasg TommuHa CTEHKU M JONYCTUMOE NABJICHUE IS SIIMNTUYCCKON 3ariTyHIKH
0€3 LeHTpanIbHOTO oTBEpCTHA (pHuc. 3.5,y npu 0.5=>24/D2>20.2 1 0.1>(s—c)/ D>0.0025

lPi'D D . 8[0']% (S--c)h
SRz = o [P]: 2 B
4olp,+|P| 2k D*—2h(s—c)

Ecnu sg; moltydaercs MeHee sy NPH ¢ =1.0, TO Sp3 = Sg .

(3.35)

3.5.7. PacdeTHaa TOMUMHA W JOIYCTUMOE NABICHWEC MU JUIMINTUYCCKOM 3ariIyIIKH C IICH-
TpambHBIM OTBEepCTHEM IpH 0524/ D =202 1 0.12(s—¢)/ D>0.0025 u1 d. /(D -25)<0.6 (puc. 3.5,0,B,T)

¢ = |P|D D [P]: 8[‘5 ] min@y P )(5 "C)h
g min(@ ¢, ) o ]'*‘IPI 2h D*-2h(s—c)

e ¢, - KOOYPPUIHUEHT CHIDKEHUA MPOYHOCTH 3JIIUNTHYESCKON 3ariayIlKH, ociaablIeHHON YKpeIJIeH-

(3.36)

HEIM OTBEPCTHEM, BBIYUCIIIETCS B COOTBETCTBHUH C II. 3.5.8.

Puc. 3.5. DIIHNTHYCCKHE 3ariIylIKi: a — 0e3 oTBepCThH; O — ¢ OTOOPTOBAHHEIM OTBEPCTHEM;
B — CO HITYHEPOM H YKPEIUIAIOLIEH HAKJIAAKOHN; T - C IPOXOAUINM HITYLEPOM

3.5.8. KoappuumMeHTs NPOUYHOCTH 3arIylieK ¢ OTBEPCTUAMYU ¢, (pHC. 3.5,B.,T) onperensgercs

B COOTBETCTBUHU C I1. 3.4.3 IpH S, =S U § 2 Sp, +C, a KO3QGUIMEHTH IPOYHOCTH 3aTTYIICK C OT-

OOPTOBaHHBIMH OTBEPCTUAMH (pHC. 3.5,0) - cormachon. 3.4 3 ipu A, =L—-f—h.
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3.6 Pacuer Ha JEHCTBHE HAPY/KHOI'O JaBJICHHA (BAKYYMHBIH TPYOOIIpoBOI)

3.6.1. PacueThl Ha AEHCTBHC Hapy>KHOTO JABJICHHUA (BaKyyM) IpPedyCMOTPCHBI HACTOSIIHAM
CTaHAAPTOM TOJBKO Ui CPEAHETEMIIEPATYPHBIX TPYOOIIPOBOJOB.

3.6.2. Hus 1tpy0, mepexonoB, TPOMHUKOB M BPE30K, HArpyKECHHBIX HAPYXHBIM IaBIICHUEM,
TOJIIIMHY CTE€HKH U JIOIyCTUMOE JABJCHHE CICAYET ONPECACIATh U3 YCIOBHA YCTOMYMBOCTHY COIJIac-
Ho [1]1 m . n. 3.6.3-3.6.7. Ilpn 310M HONyCTHMOE HO YCIOBHAM NPOYHOCTH JaBJICHUE BBIUYHMCIISACTCH
pH @, =1, @ TONIMHA CTEHKN NPHHUMAECTCS PaBHOH Pa3sHOCTH HOMHHAIILHOHM TOJIIIMHEL K CYMMap-

HOM npubaBkHu (s —c¢ ). |

3.6.3. Jlna Tpy0 DOIyCTHMOE Hapy>KHOE NaBlicHUuE onpeneisercs B coorseTcTeul ¢ [1]. 1ipn
3TOM NPUHHUMACTCS, UTO pacuyeTHas JJIMHA 00cYakyl paBHA DECKOHEYHOCTH.

3.6.4. lonycTnMoOe HapyXHOE JABACHUE IS NIEPeX0J0B ONPEACIISIOTCS B COOTBETCTBHH C [1]
o (popMyJiaM Aid KOHHYECKHUX 0OcUaek.

3.6.5. JlonyCcTHMOE HAPY>KHOE JABJICHUE 1A MIITHYCCKUX 3arTYIIEK OIPEOE/IsieTCs B CO-
OTBETCTBHM C { 1| mo ¢opMynamM IS JUIHITUHYCCKUX JTHUIIL.

3.6.6. JlonycTHMOe HapyXHOE HaBJIEHHE [IS TPOHHUKOB M BPE30K OlpenenseTcd no GopMy-
e

1],
2
P (3.37)
1+[j i
BN
rae [Pl; - ZoNyCcTUMOE HapyXHOe NaBJIcHUE B TPOHHHKE U3 YCIIOBHS MPOYHOCTH, ONMpeleIdeMOe 110
dbopmyite (3.28) npu ¢, =1. [P]; - AOIyCTUMOC HApYyKHOE [ABJICHHC B MaruCTpanu TPOMHHKA U3

[P]=

E

YCJIOBUS YCTOMIHMBOCTH, ONPEASISIEMOE COTIIAcHO H. 3.6.3 6e3 yuera oci1aldjIeHUust OTBEPCTHEM.

3.6.7. PacueTHas TONIMYHA CTCHKH IIPY JSHCTRHH HAPYXHOTO JAaBJICHMS TpyD, NEpexXoJoB,
3arIyIIeK, TPOMHUKOB U BPE30K ONPEHACAcTCS HTEPALMOHHO No {1] U3 yCIOBHSI, YTO AOITYCKaeMoe
Hapy>KHOE JTaBJICHUE PABHO PACYCTHOMY HapyXHOMY JaBjicHuI0 P ={P].

4 BBIBOP PACHETHOM CXEMBI TPYBOIIPOBO/IA

4.1. TpybomnpoBoa paccMaTpUBaeTCsA Kak yIpyras CTepXKHeBas CHCTEMa. JJIEMEHTHI TEOpHU
000JI0YEK YUUTBIBAIOTCS B pacuerax oTBOAOB (3ddekr KapmaHa) #, 1pu HEOOXOAUMOCTH, B TPOU-
HUKOBBIX COCIMHEHHUAX (cM. nmpunoxenue 2). HyKHO cTpeMHTbCS K TQMY, YTOOBI pacdeTHas cxeMa
MPAaBUWJIBHO VYHTHIBAIIA KOHCTPYKTHBHBIE OCOOCHHOCTH, KOTOPHIE BIMAIOT HA HalIpPsKEHHO-
ne(GOpMHPOBAHHOE COCTOSHHME TPYDOIIPOBOA.

4.2. TpybonpoBon pa3zOHUBaeTCAd Ha NPAMOJIUHEHHBIC H KPUBOJIIMHCHHEIE (QUEPUYCHHBIC MO Y-
re OKPYXHOCTH), YYACTKH. TOYKH COIPSKEHUS YYaCTKOB CIYKAT pacUCTHRIMH y3JIaMH. B 4HCHo
PACYETHBIX Y3JI0B BKIFOYAIOTCH:

e MecTa IPUCOCAMHEHHUA K anilapataM, OIlopaM, KOJIEKTopaM M T.1.;
® TOYKH M3JIOMa WU pa3BETBIIEHUA OCEBON TUHUH TPYyOONPOBOMA;

¢ TOYKHM U3MECHCHH MOIEPEYHOIO CCUCHUA MIIM HAIPY3KH.
4.3. BHeUIHHAE CTATHYECKHUE HATPY3KH PAacCMaTPHUBAIOTCS KaK COCPENOTOYEHHBIC MM PABHO-
MEPHO pacnpelencHHbic. Hapsaay ¢ HAMM B pacyerax CTATHUYECKH HEOIPEACIMMBIX CTEPKHEBBIX
CHACTEM YUMTBIBAIOTCA ASPOPMALMOHHBIE BO3AEHCTBY A, BLI3BAHHBIC TCMIICPATYPHBIM HAIPEBOM (OX-
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NAXICHUEM), CMEIIICHHEM OMNOp WIN 000OPYAOBaHNA, a TaKXKe MPEeABAPHTEIBHON pacTsKKoH (Cxa-
THEM ) TPYOOTIIpOBOAA.

4.4. PaccTaHOBKa2 OIOp M NMOABECOK IpH3BaHa OOECHEYUTE TONVCTUMBIM YPOBEHb HAMpsKe-
HHUM B >IEMEHTax TpyOONpoOBOoAa OT HE CAMOYPAaBHOBEIICHHOW (B YaCTHOCTH BECOBOH) HATPY3KH.
[Ipn 5TOM HyXHO M30erare CIy4acB, KOrJa B HarpeToM TpyOONpOBOJIC OIOPhI U MOJABECKH OKa3bl-
BalOTCs HENOTPYKECHHBIMM.

4.5. Onopsl ¥ NOABECKHA MOACIHUDPYIOTCA XECTKHUMH, JIMHCHHO-YIIPYTUMH B OPHUKIITHOHHBIMH
CBS3SIMH, MIPEIMSITCTBYIOIIMMH MEPEMEIICHUAM TPyOONpOBOIA.

4.6. Cunpb(hoHHBIE, THH30BRIC H CajlbHUKOBBIC KOMIICHCATOPhI MOJCIUPYIOTCA KaK JTHHCHHO
YIPYTHE COWICHEHHMS CTEPKHEH OCEBOTO, IIAPHUPHOIO WM CABHUTOBOTO THIIOB (B 3aBHCHMOCTH OT

X KOHCTPYKUMH). ApMaTypa MOAECIUPYETCa HeAePOPMUPYEMBIMHU (20COIIIOTHO JKECTKHMH ) CTEPXK-
HEBHIMH 3JIEMEHTaMH.

5 TIOBEPOYHBIH PACYET TPYBOIIPOBOJIA HA MPOYHOCTH

S.1 OcHoBHBIC OJOKEHHUNA, I TAND] pacyeTa

5.1.1. TommumHa creHOK TpyO M (PACOHHBIX JeTalicH TPYOONPOBOAOB OMPEACIIETCA B COOT-
BETCTBHH C pa3esioM 3 HacTOSAIIEro CTaH apra.

5.1.2. JIma oueHKH NPOYHOCTH CIPOCKTUPOBAHHOTO HA3EMHOTO WIH IOA3EMHOTQ (B KaHATC)
TPpyOOIPOBO/la BBINOJHAETCA MOJHBIM pacyeT, COCTOAIMI M3 6-TH »TanoB (Ttadmuma 5.1). Lensro
pacdera SBJIAETCS OLIEHKa CTaTHYECKON M MUKIHYECKON IMPOYHOCTH, & TaKXKE ONPENCICHUE YCUIINH,
IEHCTBYIOIMUX Ha 000PYIOBAHHE CO CTOPOHBI TPyOONpOBOJa MPH IKCIUIyaTalluu H UCIIBITAHUSAX.

5.1.3. Pacuer TpyOomnposoza B pexume [IJIKOH (¢ yueroMm KpaTkOBpeMeHHBIX M 0COOBIX Ha-
IPY30K, @ TAKXKE B PEXKUME UCHBITAHUH ) BBHIIIOJIHACTCS IIPU COOTBETCTBYIOIEM YKA3aHUHU B IPOCKTE.

5.1.4. Pacder no startam | 1 2 npoBoauTCs mocie BeI0Opa OCHOBHEIX pa3MepoB TPYOOIPOBO-
714 ¥ PaCCTAHOBKH OIOP.

5.1.5. Pacuer TpyOONpoBOAOB Mo 3TanmaM 3 u 4 cHenyer NPOBOAUTH, €CIIM YHUCIIO TIOJHEIX
ITMKJIOB Harpy>KeHMs 3a BCe BpeMs IKCILTyaranui Ipesbimaer 1000 u B pe3ynbrate pacuera 1o 31a-
1y 2 yCTaHOBJIEHO, YTO

~ Ui CpEHETEeMIEepaTypHOro TpyoonIpoBoaa
o, >1.2{a], (5.1)

— JA8 BBICOKOTEMIIEPATypHOr0o TpyOOonpoBoLa
o o). (5.2)

5.1.6. Pacder no 3tany 4 (Ha MIUTENBHYK UHKIMYECKVIO MPOYHOCTH) POBOIUTCH TONBKO
115 BBICOKOTEMIIEPATYPHBIX TPYOOIPORBOIOB.

5.1.7. Pacuer cpeaHereMIiepaTypHBIX TpyOOIPOBOIOB IIPOBOAHTCH 110 pacYeTHOM TeMIlepa-
Type 7. 719 BEICOKOTEMITEpaTypHBIX TPyOOIPOBOAOR HAa 3Tanax 2 M 5 pacyeTr BeAeTCs 110 (PHKTHB-

neIM Temnepatypam 15, n 15

T, =-0T (5.4)

3HAYCHNA Y ¥ O TS Pa3NNYHBIX MAaTCpHaoB IpeAcTasicH B Tabn. 5.2 u tabn. 5.3.
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Kpome Toro, Ha srane 5 BBOIATCA (PUKTHBHEIC «COOCTBEHHBIC» CMCILCHHSA 3alllEMJICHHBIX

KOHIEBBIX CEUYCHHH TpyOOIpOBOAA OT HArpeBa HMpHUCOE]

MHEHHOTO O0OPYIOBAHUS, MOTYYAIHIUECH

ITyTeM YMHOKEHHS 3HaYeHHH NJeMCTBUTEIBHBIX CMEIICHAN HA BEIHYHHY O CO 3HAKOM «MHHYCH.

Tabsiuna 3.1
Ho- [HIndprl Harpy30K H BO3-
Mep HaumeHoBaHHe 31a11a neiicTBHil 1o Ta6. 2.1 HazHagene
pacdcia JTara pacyeTa
STana [11d [JIKOH P
PacueT Ha nelcTBHE HE
1,2,3,4,6,7,
| CaMOYPaBHOBEIICHHBIX 1,2,3, 4, 29 10.11. 12 O1cHKa NPOYHOCTH TPy OO-
Harpy3o0k B pabodeM co- 6, 7 . 1”3 > | npoBoaa
CTOSTHHH
Pacuet Ha AeHcTBHE 192345 6 OneHka NpoYHOCTH TpyOO-
) BCEX HArpyKaromux 1,2, 3,4, 7’ 8} 9’ 16 ’“’" IIPOBOIa, OIICHKA Harpy3oK
¢daxTopoB B paboueMm 5,6,7 ’ ’1 2’ | 3’ > | Ha 000pYyOOBAHHE, OTIOPHI U
COCTOSHHUHA ’ KOHCTPYKLIHH
Pacyet Ha ICHCTBHE y
) y OneHka OUKIHYECKOH
3 HUKJIIHYECKUX BO3AEHCT- 4.5 -
3 IIPOYHOCTH TPYOOIIpOBOAA
BUH
PacyeT Ha JAUTEIBHYIO .
OneHka JIUTeILHON HUK-
ITUKINYECKYIO IIPOY- 1,2,3,4, y
4 - JTAYECKOHN MPOYHOCTH TPY-
HOCTB BBICOKOTEMIICPA- 5,6,7
OonpoBoaa
TYPHBIX TpYyOOIPOROIOB
O11eHKa IPOYHOCTH ITOCTIE
y €JIaKCalMH (TONBKO BBICO-
Pacuer Ha IEHCTBHE Eo*remnem; ( i TGO
BCEX HArPYKaKOIMUX 1,2,3,5, patyp 1y
5 | - IPOBOHOB), OLICHKA HArPY-
(hakTOpPOB B XOJIOJHOM 0,7
30K Ha 000pyIOBaHHE, OIIO-
COCTOSTHUM
PHI # KOHCTPYKLMH (CM. I1.
5.3.2)

5.1.8. Ha atane 5 mjas BBICOKOTEMIIEPATYPHBIX TPyOOIPOBOIOB, KOTOPHIE PacCUHUTHIBAIOTCS

npH GHKTUBHOM Temmeparype 1 s £

TEMIIepaTypsl 7.

5.1.9. Ha »stane 5 Mmo;

HOHW TeMrieparype 1.

eTcs paBHBIM 0.3,

KO3(QGOUIMEHT THHESHHOTO pacir

Yk YOPYrocTH nNpuHAMaeTcs npu 20°C, a Ha 3Tanax 1 u 2 npH pacuer-

5.1.10. 3naucHusa Ko>(PPULIHECHTA TEMIICPATYPHOTO PACHIMPECHUS U MOIYJIS YIPYTOCTH OIIpe-
ACIAIOTCA IO HOPMATUBHLIM M CIpaBO4YHBIM JaHBBIM [23], [1]. Koaddu
nepeynoi nedopMarum (koadgduunent [Iyaccora) nnsg Bcex MarepualioB H TeMIICpaTyp NPHUHUMA-

5.1.11. KoaddunueHt TpeHUs B oNOpax CKOJIbXEHUA npuHUMaeTcs paBHbIM 0.3 (B cirydae

TPEHUA CTAIH MO CTAIHN), a KOIPPHUUMUEHT TPCHMA B onopax KaducHus - 0.1.

28
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5.1.12. B pacderax Ha OHKINYECKYIO H JUIMTENLHYH IHKIHYECKYIO ITPOYHOCTE YUHTBIBAIOTCS
BO3MOYKHBIE TIMKIIB C HETIOTHBIM U3MEHECHHEM padounX NapaMeTpos.

5.1.13. Ecnun tpyGonpoBon sKCITyaTHpYeTCd IPH PasAU9HBIX PEKHUMAX, TO BO BCEX pPeskHMax
PON3BOAMTCA NPOBEPKA CTATHYECKOH IMPOYHOCTH; TakKe M3 pacyera BO BCEX peXXKMMaX OINpeeris-
I0TCA NpeAENbHEIE (MaKCUMaNbHEIE U MUHAMAJIBEHBIE) 3HAYE€HHS Harpy30K Ha o0opymoBaHue, Omop-
HEIE B CTPOUTEIbHBIE KOHCTPYKIIHH.

Tabmuua 5.2
NeNe 3HaycHUS Ko3gpuUHEHTa YCPEAHEHNUA KOMIICHCALIHOHHEIX HAMPsSDKEHHH ¥
Craik NpY PACUYETHRIX TEMTICpATypaX
/o 370 400 450 500 550 600 650 700
i Yrnepoaucras U HA3KO- 0.20 028 025 ) . ) . )
JIerupOoBaHHas
2 /lernpoBanHas Heay- 0.37 0.35 0.33 0.30 0.24 0.16 - -
CTEHUTHAA
3 | JicTMpoBaHHas aycTe- : . 038 | 034 | 030 | 025 | 020 | 0.16
HUTHAN
Tabmuua 5.3
NoNe 3HauycHUA K0P GUITUEHTA PENAKCAIIMHY KOMIICHCAUMOHHBIX HANPAKCHUH O
) CTaik IIPH PACYETHLIX TEMIIEpaTypax
n/n
370 400 450 500 550 560 630 700
i Y TIEPOTHUCTAA H HU3- 0.71 0.72 0.89 - - - - -
KOJIETHPOBAHHAA
p | ‘lcrMpoBaiHai Heay- 063 | 065 | 070 | 080 | 095 | 1.0 . :
CTCHUTHAY
3 | JleTHPOBAHHAA ayCTe- : : 062 | 066 | 074 | 089 | 1.0 | 1.0
HHATHAA

5.1.14. Hanpskennust Ot BCeX Harpy30K BEIYHCIIIOTCS 110 HOMHUHAJIBHOW TOJUMIMHE CTCHKH
3IeMEHTa. PacdeT HanpsokeHH OT BHYTPEHHErO JaBIECHUA B PEKUME UCIIBITAHUN OCYIECTBIIAETCS
0e3 yuera IpubdaBKH HA KOPPO3HUIO.

5.2 IlpumeHeHHe H y4eT MOHTAKHOH PACTAKKH

5.2.1. B TpyOompoBogax MOHTaKHAS pacTsDKKA IPUMEHSETCA IJIsi YMCHBIICHUS IepefaBae-
MOM Ha 000pYIOBaHHE Harpy3KH. B BBICOKOTEMIIEPATYPHBIX TPYOOIPOBOaX NMPUMEHEHHE MOHTAXK-
HOH PacTsKKH IO3BOJIAET MPH ONPEACJICHHBIX YCJIOBUAX HOHM3UTH 3(MPEKT HAKOIUIEeHUA aedopma-
UK NOJI3YYECTH B HAan0O0JIee HanpsbKEHHBIX YYacTKkax TpyOornpoBoaa.

[IpriMEHEHHE MOHTAXXHOM pPacTHKKH ODOCHOBBIBACTCSA PAcCUYCTOM, TaK KaK €€ BO3JIEHCTBHUE
MOXET OBITH ¥ OTPHILIATCIBHBIM.

5.2.2. PeKOMEeHAYETCA Ha3HAYATh BEJIMYUHY MOHBTAXXHOHM PACTAXKKH B CpeHETEMIIEPATYPHBIX
Tpybomnposoxax He Oostee 60% 0T BOCIIPHHUMAEMOI0 TEMIIEPATYPHOI O VAIMHEHH, 4 B BBICOKOTEM-

nepaTypHbIX He 6omnee 100-0 %, roe koaddulimeHT O onpeaeneH B Tadu. 5.3.
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5.2.3. llpr npHMeHSHUM MOHTAXHOM PACTSKKH ¢ He rapaHTHpyeMBIM K4AYE€CTBROM pacyer
TpyOOIPOBO/Ia NPOBOAMTCS Oe3 ee ydeTa. | apaHTHpYeMast MOHTaKHas PacTsDKKa YYHTHIBACTCH Ha
Tanax 2 1 5 MOJIHOro pacyera Tpy0Oorposoa.

5.2.4. JInsg BBICOKOTEMIICpaTypHOTro TpyOOnpoBOAa IPH PacueTe N0 JTany 2 MOHTaXXHas pac-
TSDKKA YUYHTBIBAETCA TPH OMpENeNeHUH yerimi Ha obopynosanue. IIpr 2TOM pacyeT BRIIOIHSIETCA
B IBYX BapHaHTaXx:

- C YY€TOM MOHTaXHOH PacTsXKKH U BBEIACHHUEM JICHCTBUTCIABHON TeMIIEpaTyphl Harpesa 7,

- ¢ y4eroM (UKTHBHOH MOHTAXHOW pACTSKKH U C BBEACHHEM (DHUKTHBHOHM TeMIEpaTyphl
HarpcBa Tz f-

5.2.5. Jns BeicokoTeMIlepaTypHOIro TpyOonpoBoga 00s13aTeIbHO NPOBOAUTCS pacyer 110 3Ta-
my 5, ecli BEMUUMHA MOHTaXHO! PACTKKH NPEBBIIMACT 3HAUSHUE, YKAa3aHHOoe B 11. 5.2.2. [Ipu aToM
He YUUTBIBAETCS P PEKT CaMOPacTIKKU B paboueM COCTOSHHH.

5.2.6. Y4eT MOHT2XHOH PacTKKH B pacdeTre TPyOOIIpOBOaa NPOU3BOAMTCS HMyTEM 3aTaHHA
COOTBETCTBYIOIMX B3aUMHBIX CMEICHHM CTHIKYEMBIX CCYECHHH.

5.3 OnpeaeneHne HATPY3O0K, lieperaBaeMblx TPyOONIpoOBOAOM HAa 000pya0Ba-
HHe, ONOPhI H CTPOUTEILHBIE KOHCTPYKITHH

5.3.1. Harpy3ku Ttpy0OonpoBoaa Ha o00OpyA0BaHHE, OIIOPHBIE H CTPOUTEILHBIE KOHCTPYKITHH
ONPERCIIOTCA Ha dTane 2.

5.3.2. llpu pacuete Ha DEUCTBME BCEX HATPYKAKIMUX (PAKTOPOB B XOJONHOM COCTOSHHH 110
3Tally 5 A7 BBICOKOTEMIEPATYPHBIX TPYOOHPOBOAOB YCHIINA BO3AEHCTBH TPYOOITPOBOIa HA 000-
pPyJOBaHHE, OHOPHBIE M CTPOUTCIILHBIE KOHCTPYKUMH ONpelelsiioTca 6€3 ydera penakcaiud KOoM-
MICHCAITMOBHBIX HATIPSKECHHUI.

5.3.3. Ing BRICOKOTEMIICPATYPHOro TPYCONpOBOAa C OXMHAKOBOH PACUETHOH TeMHepaTypou
M MaTepHAJIOM BCeX YYACTKOB MOKHO OIpedeiUTh peakKlMH, JCUCTBYIOIINE Ha O00OPYAOBAaHHE B HA-
JalbHBIA MOMEHT ITOJIHOTO Nporpesa {0e3 ydyeTa caMopacTsHKKH ) 1o Clieayromen GpopMyIie:

Xg:‘j;(Xz““Xl) X1 (5-5)

rae X, - IpOM3BOJABHAS peakiys, JeHCTBYIOMAsS Ha ONopy, X, , X, — Te ’Ke peaKIuy Ha dTamax | u

2 TI0JIHOTO pacdera TpyOOnpoOBoaa, ¥ - K0P PHUIUEHT YCpeAHEHU KOMITIEHCAMOHHbIX HAPsLKCHUH
1o tabmn. 5.2. |

5.3.4. lng cpennereMnepatypHoOro tpyoonposona (cM. MyHKT 1.2), ecnu ero Temneparypa 4
MaTepHal Ha BCeX y4yaCTKax OJHHAKOBEl, PEAKIMHU, JECUCTBYIOUIHEe Ha 00OPYHAOBAHHE B XOJIOTHOM
COCTOSTHUH, MOXKHO ompeaeuTte 0e3 BBIMOJHEHHS pacuyeTa I0 dTally S5, BOCHOIB30BABILIHUCEH ClIc-

OyIoIer POpMyJIOH:

E
x.=(x—x)) e X)X (5.6)

rje
X,,X,,X; - IpOU3BONbHLIEC CWIOBEIC (PAKTOPBI COOTBETCBEHHO Ha 1, 2 ¥ 5 3Tanax pacdera.

5.4 YciaoBus npO4YHOCTH

5.4.1. YcnoBus NpogHOCTH IO BCEM 3TAllaM pacdeTa NpUBEIeHb! B Ta0IHIIE 5.4.

i —
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5.4.2. Ilpy BBIIONHEHUH YCIOBHH LHMKIWYECKOH IPOYHOCTH IS CpeaHeTeMIIePaTypPHBIX
TPpyOONpPOBOIOB (3Tal 3) BHINOJHCHUE YCAOBUH CTATUYCCKON NPOYHOCTHA Ha 3Tane 2 He 00s13aTeib-
Ho. OnnHako it TpyO pexoMenayercss 00eCHeYNTh BHIIIOTHEHHE YCITOBHH CTATHYECKOH NPOYHOCTH
HE3aBHCHMO OT pe3yJIbTAaTOB pacHdeTa Ha UHKIWYECKYK NPOYHOCTh. Peanmuzanus 3THX TpcOOBaHMH
CXEeMATHYHO NpPEJCTaBiIeHa B Tabmauue 5.5. 3HaK «+» 03HadaeT, YTo COOMOAeHNEe YCIIOBHH IPOYHO-
CTH 0083aTeNhHO, 3HAK «-» - HE 00A3aTEILHO.

Tabmmiza 5.4
Howmep Ycnosust IPOYHOCTH Uit TpYOONPOBOLOR
yrana | HauMeHoBaHHME 3Tana pac- CpenHereMIiepaTypHBIX BrIcOKOTEMIIEpATYPHEIX
acuc- YyeTa
P o) IJIH [IIKOH [IH [JIKOH
PacuyeT Ha geHcTBHE He ca-
1 | MoypaBHOBelmleHHBIX HAaTPY- | o, <1.llo| | o,<15lc] | o, <lile] | o, <150]
30K B paboyeM COCTOSHUH
Pacuer Ha 1elCTBHE BCceX
# *
2 | Harpyxaromux ¢aktopoBB | o, <15lc] | o.<19c] | o.<15lc] | o, <19c]
pPado4YeM COCTOSHIH
PacueT Ha IeHCTBHE IMKIIH-
3 st St O- i A;r [O- ] - - -
YECKUX BO3JICHCTBUH ac a
PacueT Ha IITATENBHYIO ITHK-
JIMYECKYI0 IIPOYHOCTD BBICO-
4 KOTEMIIEpA 00- i ) CM. 1L 3.7 )
paTypHbIX TPyOO
ITPOBOIOB
Pacder Ha ReMcTBHE BCEX
%
5 HArpyXalomMx (HakTopoB B o, <1.5/o} _ o, <1.5cl, i
XOJIOAHOM COCTOSHHM

[Ipumeyanue: yCIOBHS NPOYHOCTH, IIOMCYEHHBIE 3BE3104KOM (*) He 0043aTeNnbHbl, CM. MYHKT 5.4.2.

© HayuHo—TexHuueckoc npeanpuatue Tpybonposon (OO0 «HTII Tpybonposon»)

Tabmuiia 5.5
Homep Tpotii-
JTana pac- HavMeHoBaHHe 3Tana pacuera Tpyba OT1BOL HHUK
YETa {(Bpe3ka)
1 PacueT Ha CTaTHCTHYECKYIO NPOYHOCTD IOJL JICH- + N N
CTBHEM HE CaMOYpaBHOBCHICHHBIX HArpy30K
PacyeT Ha CTaTHYECKYIO TIPOYHOCTS 110 ACHCT-
2 BHEM HE CAMOYPABHOBEIICHHBIX H CAMOYPABHO- + - -
BEIICHHBIX HATPy30K
3 PacyeT Ha IUMKIHYECKYIO HIPOUYHOCTD + + +
4 Pacder Ha JUIMTEIBHYIO HHMKINYECKYIO IIPOU- 4 + N
HOCTB BBICOKOTEMIIEPATYPHBIX TPyOOIIPOBOOB
J PacyeT Harpy3o0k B XOJIOJHOM COCTOSIHHH + - -
) © Accomnanna «Pocrexskcreprasa» 31
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3.4.3. s BaKyyMHBIX CPEIHETEMITEPaTyPHBIX TpyOONpOBOJ0B Ha »Tane 2 B pexxumax T11H
1 [HIIKOH neobOxommMa AONONHUTENBHAS IPOBEPKA HA YCTOMIHBOCTE COTJIACHO 1. 5.8.

544, BenuunHa IOMYCTHMOH HArpy3kn Ha 000pYyIOBaHHME YCTAaHABIMBACTCA 32ROAOM-
n3rotoBuTeneM. [Ipu oTcyTCTBUM 3aBOACKHMX MAHHEIX, OHa MOXET OBITH ONpeHeclicHa pacYEeTHHIM
IIyTEM € HOMOINBI0 CHEHAIBHBIX HPOrpaMM U METOOB pacyera.

5.5 Pacyerdbie HANpSKEHHA B TPYDAX, O0TBOAAX, TPOHHHUKAX B BPe3KaX

3.5.1. Cpengee OkpYKHOC HANPSIKEHUE OT BHYTPEHHETO JaBNCHUA B TpyOax, oTBOAaX U OT-
BCTBIICHUAX TPOMHUKOB H BPE30K BBIMUCIACTCA MO POPMYJIE

_f(D_S)k
20,5 H

o3

(5.7)

rae D — HapyKHBIH IHAMETP PACCUYMTHIBAEMOTO CeUeHHs, K, — KO3(P(PHIMEHT MHTeHCHUKAIHY Ha-
MpsoKeHU B 0TROAAX. [IpH pacuere TpyO, TpPOHHUKOB M BPE3OK IpHHUMaeTes K, =1 .

[Ipu pacyere MarucTpand TPOHHUKOE U BPE30K B opMyay (35.7) BMeCTO KoddduiineHta ¢,
CAeAyeT NOJNCTARIATE 3HaUeHNe min{y,,@,) ¥ MPUHAMaTh k, =1.

5.5.2. CyMmMapHOe cpelHee OCEBOEe HAIIPSDKEHHE OT BHYTPECHHEIO HABJICHUS, OCEBOM CHIIBI U
U3rHOaIoero MOMeHTA

5z:Upz+UzNiJzM’ (5.8)

B dpopmyrie (5.8) cpenHee 0ceBOe HaNpsKSHUE OT BHYTPCHHETO JaBICHNA

P{D~s) ,
o3 pz ~ " (5 '9)
4¢y5
HalIpsDKERHE OT OCEBOU CHJIBI
N
O N =—— (5.10)
Ap

3HaK OCEBOM CHITbI «+»COOTBETCTBYET PACTKEHHI), @ «-» - CKATHIO.
(Ocepoe HanpsokeHHE OT H3TH0aroIero MOMeEHTa:

/2 2 . >
JEM:gawW\/(mMO) +(Z;‘M:‘) (53.11)

rie 20, }i - ko3¢ PUITMCHTE HHTCHCH(PUKAIIMH H3rHOHBIX HANPSKEHHH COOTBETCTBCHHO M3 IUIOCKO-

CTH U B IUIQCKOCTH TPOHHUKOBOTO COCTUHEHMS HIIH OTBOA.
[Ipu pacueTe OTBECTBIECHUA CBAPHLIX TPOMHUKOB M BPE30K B popMyny (5.11) BMecTo ¢, crie-

RyeT MOACTABAATH 3HAYeHHEe MNP @, ).
5.5.3. Kacatenbproe HanpsiKeHve 0T Kpy4eHHs

M. (5.12)
W
5.5.4. DXBHBANICHTHBIC HANPSHKEHUS TIPH OLICHKE CTATHYECKON IPOYHOCTH
G-E:\[gz-—craz+o*§+3r2 (5.13)
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5.5.5. AMIUMMTY /1Bl 9KBHBAJICHTHBIX HalPsDKEHHH IIPH pacdeTe Ha MUKITUYECKYH MPOYHOCTh
oo =0.8 Jo-z-—crcj‘z-lro'zz +377 (5.14)

5.5.6. HanpsokeHnsa B TpyOax ompenensatoTcs B COOTBETCTBHM ¢ II. m. 5.5.1-5.5.5. Ilpu aToMm
KO3 GUITUEHTH NPHHUMAIOTCA PABHBIMH K, = I, =1, =1, a XapaKTEepHCTHKH CEYEHHUA ONPENEIISIOT-

cs 1o GopMyram

7 2
W=—(D-s)-
G Do) s (5.15)

Ap:ﬂ'(D—S)-S

5.5.77. HaopspkeHne B OTBOAAX ONPEHE/IAIOTCS B COOTBETCTBHH ¢ mil. 5.5.1-5.5.5 mus nByx
KpaHHuX ceucHU A-A u b-b (puc. 5.1,0). 3a pacyeTHOE SKBUBUICHTHOE HANPSLKEHUE MMPHHUMACTCS

"Hanbonpiee U3 AByX 3HadeHuil. KoaddunueHT naTeHCHPHKALMHA £, ONpenendercs, COriacHo M.

3.2.1-3.2.3, a kOO PUIUECHTHL i, | i, - 10 HIDKCIIPUBEICHHBIM (QOPMYJIAM.
JIsi THYTBHIX, KPYTOH30THYTBIX M IITAMIIOCBAPHBIX OTBOAOB, CTBIKYEMBIX C TPYOaMH Ha cBap-

KE
- 0.75
lo™
/12/36:)3;
5.16
0.9 ©-16)
Ii ™
/12/3&);;.

JI1st OTBOOB TeX K€ KOHCTPYKIIHH, CTRIKYEMBIX C IIPIMBIMHU TpyOaMu Ha ¢aHiax (Ha oboux
KOHIIaX)

075,
o™ 13
AT wp
5.17
09 ( )
b
/11/3a)p

J[711 OTBOZOB TEX K€ KOHCTPYKIMH, CTHIKYEMEIX C TpyOaMH Ha (UIaHIE ¢ OJHOTO KOHIA H Ha
CBapKe ¢ Opyroro

075,

o™ 12
’10 S’P (5.18)

212 @,

J1715 CEKTOPHBIX HOPMAIM30BAHHBIX OTBOZOB, CTHIKYEMBIX C TPyOaMH Ha CBapkKe

0.9

i0=1 ' 5.19
0 12/3‘:0}] ( )

—

I;i—

B npuBeIcHHBIX POpMYIIax:

AR. N2 2/3
P 52_ ' op=143.25 P(D S) ( 2R ) (5.20)
(D~s) E\ 25 D—s

XapaKTepHUCTHKH ceueHur W n A, onpenensercs no popmynam 5.15.
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Puc. 5.1. PacuerHas cxema 0TBOJIa: a — cXeMa Harpy»XeHus, 0 — pacyeTHbIE CeYCHUs

5.5.8. Hanpsixkenuid B TPOHHUKAX OMPERENAIOTCS COTNacHo M. 1. 5.5.1-5.5.5 mnsg ceyenuut A-
A, b-b u B-B (puc. 5.2,0). 3a pacueTHOC PKBHBAJICHTHOC HAlpsHKCHUE MPUHUMAETCA HauOOJblIEe
13 TPeX MOMYUYCHHBIX 3HAYCHUH.

a) o7 6)

M, ™

Puc. 5.2. PacdeTnas cxema TpoViHEKa (BpE3KH): 4 — CX€Ma HarpyKeHus, O — pacueTHbIe cede-
HUS

5.5.9. KoHueHnTpanus HanpsHpKCHHH M3TM0A B TPOMHHKAX 3aBHCHT OT Oe3pa3MepHOro mapa-
MmeTpa H.
H1s1 cBapHBIX HE YCUNIEHHBIX TPOHHHKOB, KOHCTPYKIHUSA KOTOPBIX COOTBECTCTIBYET PUC. 3.3,a:

Ho—_ 25 . (5.21)

(D-s)

I CBapHBIX TPOMHHKOB, YCHIICHHBIX HAKNAIKOM C TONIMIMHOH S, , KOHCTPYKUMSA KOTOPBIX
COOTBETCTBYET pUC. 3.3,

- IpHA s <1.3s

/2
H :2(_5+0.55n)5 ; (5.22)
SB/ 2 ( D— f)
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— 1IpH s, >1.5s

=55 (5.23)

D—s

Jlnd TaMIIOBaHHBIX U IITAMIIOCBAPHBIX TPOMHUKOB, KOHCTPYKIMA KOTOPBIX COOTBETCTBYET
puc. 3.3,6

.
=25 1,2 (5.24)
D—S D_S’)

IIpu pacuere oTBeTBACHUSA (CeucHNe B-B) B 3TH @GOpMyJBl BMECTO HOMHMHATIBHOMN TOJHITHHEI
CTEHKM NoAcTaBnAcTcA dPPEKTHBHAA S, , onpeAcisieMast cornacHo nmyskra 5.5.10.

5.5.10. ITpu HanuuuM BHYTPEHHErO AaBJICHUA B TpyOorpoBoae (P = 0):
S =85-8,/8, +C (5.25)

e § U S COOTBETCTBEHHO HOMHMHAIIbHASA H PACUCTHAs TOMIIWHE! CTCHOK MAruCTpalld, a Sy, Oe-

pETCsA KaK HanOOJIbIIEE U3 ABYX 3HAUYCHHUH S; M Sy, onpenensgeMblx 1o dopMyiaaM OyHKTOB 3.1.1 i

3.4.1 Ang ccUCHUST MaruCTPAJIH.
[Ipu oTCYyTCTBHM BHYTPEHHETO JaBieHUA (P = 0)

s =5-@,/ @, +c; (5.26)

30ech ¢, BRIMACHACTCA o gopmyne (3.13), a ¢, OpHHUMACTCA HAUOONBIIKUM K3 ABYX 3Ha-
YCHHUH @, U @,

Grp = MAXE,, P, ). (5-27)

5.5.11. KoadpunueHTs! HHTEHCHPHUKAINN HANPSHKEHAN H3ru0a IMpy JEHCTBAN H3THOAI0INEro
MOMECHTA U3 NIIOCKOCTH TPOWHUKA:

~ B CBAPHOM TPOHHHKE C OTHONICHHEM HaApYKHOI'O JUaMeTPa OTBCTBICHUA K HAPYXKHOMY
auaMeTpy Maructpanu d/D>0.5

135,
lo™
H2/3

—~ B CBapHOM TPOHHMKE ¢ OTHOWIEHHEM d/D<05, a Takxk¢ B IUTaMIIOBAHHOM (IUTaMIIOC-
BapHOM ) TPOMHHKE

(5.28)

09
o

Koa@p@UUHEHTH UHTCHCU(PUKAIMK HANPSHKEHUW M3rnda mpHd ACHCTBHH H3rnOArImIEro Mo-
MCHTa B IJIOCKOCTH TPOWHHKA HE3aBHCHMO OT €TI0 KOHCTPYKIMH U OTHOIWIECHUS d/D

- =0.75-1, +0.25 (5.30)

P (5.29)

HpH'-IeM XAPAKTCPpHUCTHKH CCHCHHUA D B s OTHOCHATCA K MarucTp4ajiam.

5.5.12. XapaKTepUCTHKH CECUYCHHS IIpH pacdeTe Mmarucrpanu (ceyeHus A-A u b-b) ompene-
ns0Tcs o popmyiiaM 5.15, a ripu pacderte orBeTBIcHUA (ceucHUe B-B) no ¢popmynam
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W:-;E(d~sb)2-sm, A =n(d—s5,) 5 (5.31)

fo

B KOTOPBIX Sz, NPHHAMAETCH KaK HAHMEHbIIICe U3 BYX 3HAYECHHI S, H S, I,
SRp = mlﬂ(Seij ' If) .

5.5.13. BpeskH, KOHCTPYKIHA KOTOPBIX COOTBETCTBYET pHC. 3.3a, paCCUUTHIBAIOTCA MO (POp-
MYyJIaM CBAPHBIX TPOHUHHKOB.

5.5.14. JIns pacueTa TPOHHUKOB U BpE30K, KOHCTPYKUMS KOTOPBIX HE COOTBETCTBYET pHC. 3.3
(KOCBIE BpE3KU ¥ T.K.), HOMYCKACTCH HCHONB3OBATH YUCICHHBIE METOABLI pacdera, IIPH YCIOBHU
00€eCTIeYeHI 3aMacoB MPOYHOCTHA HE HUXKE YCTAHOBJICHHBIX JaHHBIM CTaHIAPTOM.

5.6 Pacder HA NHKJIHYECKYK NPOYHOCTH

5.6.1. [Muxnryeckas NpoYHOCTE TPYOOIIPOBOJA HA 2TAIlC 3 CYHTACTCH OOCCICUCHHOM, €CIH
BRINOJIHACTCA YCIIOBHUE

0. < 4o, ], (5.32)

rae kodddunueHT npupeaeHud K temneparype 20°C 4, =[o]/[o],,.

5.6.2. JomyckaeMas amMIiuiuTya Hanpsxenun, Mlla:
~ i TpYOOIIPOBOZOB H3 YIJIEPOAUCTON M HU3KOJIETHPOBAHHON (HE ayCTEHUTHOM) CTalu

(0. ]=80 (1+1200N€—0.533)0ﬁ625 (5.33)

- 151 TpYOOIIPOBOJIOB M3 2y CTCHUTHOM CTalH

(6.]= 110(1 +1000N, ‘“‘533) 0.625 (5.34)
5.6.3. PacdeTHOE 4MCAO MOTHBIX UKJIOB Ipu N, <10°:
" —( W16 1.875)
- AGﬂEI ~1
i O ?

Nc:NCﬂ+i<ch' . —)}6 P (535)

ae |

i \AT O-::rr:}) )

rae
N_ — 4HCIio TOJHBIX IUKJIOB C aMIUTMTYAaMH DKBHBAJICHTHEIX HANPSKCHUH o, , B — YUCIIO

Co

CTYIIEHEH aMIUIMTY]l SKBHBAICHTHBIX HAIPSAKEHUN ¢, C YHCIIOM LHUKIOB Ha KaXXI[OH CTYTICHH PaB-

HOM N, ;
o . — aMIUINTYJa 3KBHBAJIEHTHOI'O HAMNPsDKCHHA Ha ATale pacuera 3, COrJIacHo 1L J.5.5.
3HadcHUe napaMmerpa o, npuHuMaercs 80 Mlla gng yroepoaucTeIX M JIETUPOBAHHBIX HEAYCTCHUT-

HeIX cTtaneit 1 110 MIla — g8 aycTeHRUTHOH CTaIN.
[Ipumevanue: 1lpun uncne muxioB N, menbme 1000, pekoMeHayeTcs IIPUHUMATL €0 PaB-

HeiM 1000.
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5.6.4. Ecin pabouyue mapaMerpsl TPaHCIOPTHPYEMOM Cpelbl HE NMOCTOSHHBI BO BPEMEHH,
pacdeT HMKIHMYECKOH INPOYHOCTH TPYyOOMpoBOAa HPOBOAMUTCA IIPH IIEpEMEHHBIX 3HAYEHHAX O .

JInmg kaxporo [ -ro oukia ¢ pabourMH napaMeTpaMu F,, 7, OIPEAcsiorcs o

1

. 3aTeM pacyeT Be-

el

aercs mo Gopmyne 5.35, B KOTOpO#H oA ¢, NOHUMAIOTCA 3HAUYCHHS aMIUIUTYObl, COOTBETCTRYIO-

HME HUKITY ¢ HanOONbmUMHU pabOgnMM IIapaMETPaMHu.

5.6.5. IIpu crny4yalHbIX KOACOAHUAX TEMIIEpaTyphl H JABJICHUSA H OTCYTCTBHH COOTBETCT-
BYIOIOVIX CTATHCTHYECCKHUX MAHHBIX PEKOMEHAYETCS HCIIONb30BaTh TaK HA3bIBACMYIO TeMIeparyp-
HYIO0 HCTOPHEQ, B OCHOBE KOTOPOU NEXKUT REPOATHOCTHAA OLICHKA YCIIOBUHI IKCONyATAUWH B TSUCHUC
roga. KaxxIbli MK XapakTepU3yeTCcd YaCTOTOH IIOBTOPEHUS N, B ONPEACIICHHOM MHTEPBAJIC Bpe-

MCHH 7, ¥ H3MCHECHUEM TeMiiepaTyps!l A7, . TeMIepartypHas HCTOPHS UMECT CIEIYIOUUH BH:

T AT; Ne;
T2 4 E NEZ
T A ﬂ N{:K

1 OOBIYHO CTPOHTCA B MOPSAKE YOBIBAHMA HHTCPBATIOB BPEMECHH W U3MEHCHHUY TEMITEPATYDHI, T.C.
T, >0, >...>7,., AT, > AT, > ... > AT,

npaueM AT, W 7, XapaKTepU3YIOT LUKN C HaHOONBIINM H3MECHCHHEM TeMIepaTyphl. JJomyckaercs

HE YYHTBIBATH U3MEHCHMS TEMIEPATyphl B npeacnax +2.5% Handomemero 3Ha4eHus, MpUHATOrO B
pacuere.

[IogpazyMeBaeTcs, 4TO aMIANTyZa i-ro LIMKJIAa IPOIOPIIMOHAAbHA OTHomeHHuw A7, /AT, u

paccuuThIBaeTCcA Mo Gopmysiam
AT,

!

gaei — Jge; 1= 2:3:“'k (536)
AT

5.6.6. lIpu oncHKe MUKIIMYECKOM MMPOYHOCTH PACUYETHBIM CPOK CIyKOBI TpyOOITpOBOIa PEKO-
MEHIYCTCA NpUHUMAThL He MeHee 20 jieT, eCy B 3alaHUM Ha NPOSKTUPOBAHUE HE OTOBOPEHC HHOTO
CpOKa.

5.7 Pacuer HAa LJIHTEIbHYK HHKJIHYECCKYIO HPOYHOCTH

5.7.1. JlnutenpHas NUKIAYECKas HPOYHOCTh BRICOKOTEMIIEPATYPHOTO TpyOOIPOBOIa Ha 3Ta-
ne 4 cuntaercsd 00CCHEUCHHOMN, €CIH OJHOBPEMEHHO BBINIONHAIOTCS YCia0BuA (5.32) U o <0.6[c],

rac o, — MaKCUMaJJbHOC 3KBUBAJICHTHOC HAIIPDAXKCHHUC HA 2 Tane pacCucTa.

5.7.2. JInurenvbHas IHUKJIAYECKas IPOYHOCTh BBICOKOTEMIEpPAaTypHOro TpyOompoBoda IpH
o, > 0.6[c] cuntaeTca 00eCreYEHHOH, €CIIH BBIIIOTHACTCS CICAYIOIEE YCIOBHE CYMMUPOBAHUS T10-

BPCKACHHH OT YCTAIOCTH M IOA3YYECTH NPH YCTAHOBUBIIEMCS TCMIICPATYPHOM PEKUME:

- 16 —1.875
O e —1 ~ o
A ) .\ 1? <D (5.37)
[crﬂ]] B 12001,
= D ao _
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B aTout popMmyiie
[ — “yin - —m

O npu (0< Ze
1.2[c] 1.2[c]

C - —m —3m

0.43+0.57 — npu 0.3 <| —e
L_ 1.2{o0]. 12{c)]
O, — MAKCUMAJIBHOE 3KBUBAJICHTHOE HANPSDKEHHUE Ha 2 JTale pacyera,
m — TIOKa3aTeab CTEICHH B YPAaBHEHUH IIHUTCABHOM npodHOCTH. lIpH orcyTcTBHEM cripaBou-
HBIX JAHHBIX HPUHUMAECTCA PaBHLIM m=4.
Ipumeyanue.: JlomyckaeTcs NPOBOAHTL OLCHKY IJIMTCIBHOHW IUKIUYECKOH TIPOYHOCTH TIO

dbopMye:
~ 3
( T J AP (5.38)
Ao, ] 1.2[o]

a

1-1.33

Ilpu o, /(1.2[0]) £ 0.5 BTOpOE CIaracMoc B ypaBHEHHN (5.38) HE YUHTHIBAETCS.

5.7.3. Pacyer Ha IIUTENBHYIO HHKAAYECKYIO TIPOYHOCTH IIPOBOIUTCA C UCIIOIB30BaHHUEM aM-

IIATY SKBHBAICHTHBIX HANPSHKEHUHA O ,,, MOJIYyYCHHBIX Ha JTale 3 Oe3 yueTa peaakcaluH Hanps-

ae !

KeHHH, H MaKCHMaJILHLIX JKBHBAJICHTHBIX HAlpKeHHH O, 3Tana 2, moJy4YEHHEIX C y4eTOM KO3(g-

dUITHEHTa pelakcauy HanpHKCHAR .

5.8 Pacuer MeCTHOM YCTOHNYHBOCTH CTEHOK BAKYYMHOI'0 TpyOonpoBoaa

5.8.1. Kpurepuil MeCTHOM YCTOMYHMBOCTYA CTEHOK TpyO M (PaCOHHBIX HeTalied I10J COBMECT-
HEIM JEHCTBHEM HapY/KHOTO JABICHMS, OCEBOT0 CKHMAIOIHISro YCUINS, U3rHOaroIlUX MOMEHTOB H
IIOIICPECYHBIX YCHIIHMH IIPHHUMACTCSA B COOTBETCTBHH C [1] ¥ BRITIAUT CICLYIOIIHNM 00pa3zoMm:

2

(Jor+0?
U

P N +\/M§+Mf
[P] [N]  [M]

+ <1.0

5.8.2. 3HaueHHs IOIYCKaeMOro HapyxHOro nasieHus [P] mwia Tpyd M ¢dhacoHHBIX JeTancit

IPUHUMAETCS B COOTBETCTBHM ¢ II. 3.6. 3HAYCHHA AOITYCKAeMOrO OCEBOTO CKHMAIONMIErO YCHJIUS
[N], MmoMenTa [M] W nonepeuroro ycunus [(] onpeaensiorcs B cooTBeTCTBHU € [1]. Ilpu 3ToM

TOJIIAHA CTEHKH TTPUHNUMAETCS PaBHOM HOMHUHAIBHOW TOJIIMHE CTEHKH TPYO U (paCOHHBIX AeTajlel
s, ¥ KO3 QHUIMCHT APOYHOCTH IIPOAOABHOIO CBAPHOTO 1IBa Ha AaBIICHHE NIPHHAMACTCH @, = 1.
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6 PACYHET TPYLOIIPOBOJIA HA BUBPAILIUIO

6.1 PacdeT COOCTBCHHBIX YACTOT

6.1.1. Ananu3 cOOCTBEHHBIX 4acTOT M (QopM KoJjcOaHMH TPyOONpoBOAa MPOBOMUTCA IS
OIIEHKH €ro BHOpOIMPOYHOCTH M BO3MOKHBIX NYTeH OTCTPOMKH OT IETCPMHHHUPOBAHHBLIX YaCTOT
BO3IMYIICHHA. METO/IbI aHaNIM3a HE 3aBHCAT OT QUAIa30HOB JABJICHUA U TEMIICPATYPHI.

IIpn onteHKax BHOponpodHOCTH TpYOONPOBOAA CIIEAYET YUMTHIBATE BCE COOCTBEHHEIE YacToO-
THl B DJHEPTEeTHUYECKH 3HAaYMMOM AuarnasoHe, HO He 6onee 100 1.

6.1.2. Pacdet COOCTBCHHBIX YaCTOT OCYUISCTRIICTCS 110 CTCPKHEBOW MOJECIH C YUCTOM Mac-
chl pabouero BellecTBa M M30NAAHHUHU. ApMaTypa pacCMaTpUBAcTCst KAk COCPEROTOYEHHas Macca. B
pacyeTax YYHTHIBACTCS MOBBIIICHHAd THOKOCTH OTBOJOB M TPOWHMKOBBIX COCHUHEHHH COIJIACHO
IPWIOXKEHHUIO 2 HACTOALIETO CTaH[apTa.

Pa30uBKa y4acTKOB H 9HCJO Y370B C COCPEIOTOYCHHBIMH MacCaMH Y4YacCTKOB, JOJDKHBI OBITE
JOCTATOYHBIMHM I OIMCaHHI HCOOXOOUMOTO HHCIa GopM KonedaHuu. JLOJDKHBI OBITE PEIYCMOT-
DEHBI JOMOJIHUTEIBHBIEC V3Bl B MECTaX MPHIOKEHNS BUOPAIIMOHHBIX HATPY30K.

6.1.3. 3HayeHnd COOCTBEHHBIX 49acTOT f,f,...[;...f, ONPEACIAIOTCSA U3 PEIICHHUS THHCHHOH

anreOpandeCcKoM 3a7a4M O COOCTBEHHBIX 3HAYCHUSX:

det [] -’} [m]|=0- 6.1)

e
@; =27 [, - j-51 Kpyrowas 4acTora cCOOCTBCHHBIX KOJIeOaHui (panuan/cex); fi - j-1 TexHu-

deckasg YacToTa COGCTBEHHBIX Konebarmil (Im); |K | — cummerpranas Matpuua xectkocTy; (M| -

MaTpHLa MacC CUCTEMBL.
6.1.4. Jlng tpyOonpoBoda, pacCMaTpHBacMOro Kak CTEPKEHL ¢ MOCTOSHHLIM NONEPEUHLIM

CeueHHEM Ha JIBYX ONOpax, coOCTBeHHAs 4acToTa [, COOTBETCTBYIOILAS j-TOM (opMe coOCTBEH-

HBIX KOJICOaHUH:

_10° K |EIL (6.2)
I 2 sz m

rne K, — j-THlif KOPEHb YACTOTHOrO ypaBHEeHHA; L — InHHA TpyOONpOBOa MEX/IY OMOPAaMH, M;

i 4
] =a(D4 —Df) - MOMEHT HHEPIHH IOIIEPEYHOro CEYCHHU TPYOBI, MM ; 71 — IIOTOHHAsA Macca TPY-

OONPOBO/Ia C YUETOM H3OJIAIHHA U pabOUYero BEUIECTBa, Ke/M .
OCHOBHBIE pacUETHBIE CXEMbl 11 OJHOIIPOJIECTHOIO TPYOOMpPOBOAa H COOTBETCTBYIOIIME

3HaueHus K ; npuseneHst B Ta0. 6.1.

6.1.5. PacTarusaroiliee 0CeBoe YCHIINE HMOBBIMIALCT, & CKHUMAIIEE — NOHWXKaeT COOCTBEHHYIO
YacTOTY. DTOT GaKTop MOKET UIparTh 3aMETHYIO POJIb UL IepBoit hopmsl kostebanui. s TpyOs! ¢
IBYMS IIaDHUPHBIMH OIIOpPaMHU 3HAYEHHE IEPBOM COOCTBEHHOH YacTOTHI C YUETOM OCEBOH CHIBI NV

T |El
, (6.3)
ZLZN m (1+N/Ncr)

rie N = 10-6 72 E]/ [ 2 — KpUTHYCCKAs HATPY3Ka MPH CKATHUH CTEPKHA (H).
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HacroTnoie kO3pPHLHEHTHI K; 1J1% BLIYMCAEHHS COOCTBEHHBIX 4acTOT KoJedanmilt Tpybonpo-
BO1A C OAHHMM NPOJIETOM

Tabma 6.1
PacueTHas cxema TpyOonposoaa (?gp:r yn_rilp ;C; via 3HaquEIe R, o qacmTi}I
S, rae 3=1,2,3,... IIepBOH BTOpPOH
Cro0OHO NeKalllas Ha onopax Tpyoa (lapHup-
a
e L 3

OnuH KoHell 3aleMIIEH, a APYTrod cBOOOTHO
JIEXKAT Ha onope (IIapHup-3agenKa)

j"_——'j, m(4j+1)/4 3.93 7.07
e L

»

O0a xoHIa 3aleMJIEHHI (3a/C/IKa-3a/1e/1Ka)

s 2(2j+1)/2 4.71 7.85
oo £

OouH KoHel 3alieMIICH, BTOPOH cBOOOieH (KOH-
COJIB )

| : 1.88 4.7
le- L )

I'-06pa3HbIHT

e— L 1 I
_ 3.93 )
T 1.93
IT —~ oOpaszHbIi
] 1.76 ]
1.41
— 00pa3HbIf
_ 1.67 _
1.50
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6.1.6. JInga Tpybonposoda mo m. 6.1.4, HoO C IONOIHUTEIBHOM COCPEIOTOYCHHON MAaCCOH,
PacIOIOKECHHOM B Cepe/INHE IJIMH YYaCTKOB, COOCTBEHHAA 4acToTa pPaBHA

7 10°K; | EL
' N\
\ \ fﬁL Y.

rae O — cocpenoroueHnas Macca (kr), K, — HOIpaBoYHbId KOI(GHUIMEHT, 3HA9€HHA KOTOPOTro TIPH-
BeeHBI B Tabdi. 6.2.

IlonpaBoynble KOIPPHUUUEHTHI K, AJist yYeTa cOCPe0TOYEHHOH Macehl

Tabmua 6.2
Koagpdu-
Tumn Tpybomnposoaa Kosbdn-
PacueTHas cxema TpyOOnmpoBOaa nHeHT K, (f1ean paHbie) went K,
CBoboano nexkamas Ha onopax Tpy- I"-00pa3HbIi
Oa (MapHHAp-IIApHUP ) 50 " L
P - __.1':;’
OMH KOHE1] 3allleMJIEH, a IpyroM 0.28
cBODOHO JASXKUT Ha oTIope (Imap-
HUpP-3a€JIKa ) 213
o _L———EL:’;’
O6a xoHHA 3a1eMIICHbI (3a1eTIKa-
3a/1e7IKa) 5 7 0.60
oo 2
Z-00pa3HBIA
KoHCOnb ¢ MacCcou Ha KOHIE |
(.68
oo 2

6.1.7. Jlns TpyOonposoaa ¢ OOJBIINM YHCIOM MPOJIETOB PaBHOH JIMHBI COOCTBEHHA 4aCTO-
Ta
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_ 2
O3an

szl

27 7\

n

(6.5)

rae K, —j-Tbli KOPEHb XapaKTCPHCTHYECKOTO YPaBHEHHs U3 Ta0MHIILI 6.3.

Husmryio coOCTBEHHYIO 9acTOTY MHOTOIIPOACTHOTO TPYOOIIPOBOAa ¢ MpOoJIeTaMH pa3IMIHOH
IIMHBI MOXHO OIIeHMBaTh MO HauboipiieMy Iponery. Ecim 3TOT nmpoleT KpaHHHH, TO AOMOJHH-
TEIIBHO OLCHUBAETCA COOCTBEHHAs 4acTOTa BHYTPEHHErO MPOJIeTa MAaKCUMAaJIbHON JJIMHBI M U3 ABYX

MOJTyYCHHBIX 3HAYCHUM BHIOMpaeTCsd HauMEHbIIEE.

Hacrorubie ko3 pduuenrtsl K;, 171st TpyOONpoBoIOB

¢ NPOJIeTaM¥ PABHOH 1JIMH DI

Tadmua 6.3
Hucno HoMep rapMOHHKH
PacueTHasa cxeMa TpyOOnpoBoa IIpOoJIC-
o 1 , 3 4 5
] 3.14 | 628 | 942 | 1257 | 15.70
2 314 | 393 | 630 | 7.06 | 942
“ri; PEENS PSS 3 314 | 355 | 430 | 430 | 6.70
H.L_L.L..L___--»L—L_.l 4 314 | 339 | 392 | 446 | 628
. +> 5 314 | 330 | 370 | 4.15 | 455
10 3.14 | 320 | 330 | 348 | 3.70
1 473 | 785 | 1099 | 14.14 | 17.28
) 393 | 474 | 707 | 7.68 | 1021
; T 1 be : 3 355 | 430 | 474 | 669 | 7.45
LJe ______ L 4 339 | 393 | 446 | 474 | 653
nl 5 330 | 371 | 415 | 455 | 4.74
10 320 | 330 | 349 | 3.70 | 3.93
1 393 | 797 | 1021 | 1135 | 1649
* 2 339 | 446 | 653 | 7.60 | 9.68
i 1T bd 3 327 | 393 | 459 | 641 | 7.07
Eﬁ ______ .L_L:I 4 320 | 3.64 | 421 | 465 | 6.35
nl 5 320 | 349 | 393 | 437 | 4.68
10 314 | 324 | 346 | .358 | 3.80

6.1.8. B tabaunax 6.1 u 6.2 nna I', Z u [1-06pa3seix HOBOPOTOB B YHCIUTENE IMPHUBEICHEI
3HAYCHHUS TONPABOYHBIX KOX)PHUIMEHTOB A pacyera KojJcOaHUui B INIOCKOCTH MOBOPOTA {PUCYH-

Ka), a B 3HaAMCHATeNIe — U3 3TOH MJOCKOCTH.

6.1.9. Ing CIOXHBIX Pa3BETBICHHBIX CUCTEM TPYOONPOBOAOB IJIA OIpPCIACTICHUS COOCTBEH-

HBEIX 4aCTOT MOTYT OBITh HCHOJIBb30BaHbl CHIEL{HATIBHEIC KOMI,

bHOTEPHBIE TIPOFPaMMBI.

6.2 PacueT BLIHYXKICHHBIX KOJIeDAHUH TPYOONpPoOBOJA

0.2.1. ]I Konu4eCTBEHHBIX OLEHOK CONMPOTHUBJICHUS YCTAIOCTH IPH BUOPAIAM M aMIUIATY /L
BHOpAIlHOHHBIX IEPEMCINCHUH B XapaKTCPHBIX CEUYCHUAX MPOBOMAAT pacueT BHIHYKICHHBIX H3THO-
HBIX KoJieOaHmH TpyOomnpoBoaa. [lpu 3ToM HCONBE3YIOTCA JaHHBIE O AMHAMHYECKHAX Harpyskax, Io-
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JTy4YEHHBIE B COOTBETCTBHHM C paznenioM 2.2. IIpn OTCYyTCTBMHM JOCTOBEPHBIX JAHHBIX O XapaKTepH-
CTHKaX Harpy30K, BO30Y)KIAaromux BHOpallH, pacueT BBHIHY)KICHHBIX KolieOaHuil NMpOBOOAT C HC-
[10JIb30BAHUEM PE3YJILTATOB CHECLHAIBHBIX HCIIBITAHHIO.

6.2.2. PacueT NpoBOJIUTCA B JMHEHHON IIOCTAHOBKE IJIA ACTCPMUHHUPOBAHHBIX KHHEeMaTH4e-
CKMX H CHJIOBBIX BO3IEHCTBHH, 3aJAHHBIX B IMOJUTADMOHHMYECKOM BHIAC. YUYHUTHIBACTCS BO3MOXK-
HOCTHb CIIBHUTZ (pa3 MEXIOYy Harpy3kaMM B pa3iIMYHBIX CEYEHHUSAX TpyOomposona. PaccmarpuBarorcs
YCTAaHOBUBIIHECS KoJieOaHU CUCTEMBI IIpU pabouux napaMerpax. Onopbl MOLEIHPYIOTCS JIMHEHHO-
VIIPYTHMH CBA3AMH. 3HAYCHHE KO3(P(PHUIMEHTAa OTHOCUTEIILHOTO NEMII(PHPOBAHUA PEKOMEHIYCTCA
npuHUMaTh paBHBIM (.02 (COOTBETCTBYET JOTapH(PMHUUECKOMY JICKpEeMEHTY KoyeOanmit 0.126).

6.2.3. PacueTr npoBOAUTCA CHEKTPAIBLHBIM METOJAOM C pa3fiokKeHHEM IO (GopMaM COOCTBEH-
HpIX KojeOaHud TpyOompooma. OnpelersioTes aMIUIMTYIHO-9aCTOTHBIE XapaKTEPHCTHKH Mepe-
MeIIICHUH B PacUEeTHBLIX CEUCHMAX, a TAKXKEC BHOPAIIMOHHBIX HAarpy30K HA OINOPEL, MOABECKH H 000-
PYAOBaHUE.

6.2.4. PacueT HanpsKeHHH IIPH BLIHYXKICHHBIX KOJICOAHUIX OCYHLICCTBIIAETCA 0 (pOpMYyIIaM
yTana 3. IIpu 3ToM yuHUTBIBAOTCSA pa3Maxu KOJcOaHUKU BHEIIHUX Harpy30K U BHYTPECHHETO JIaBIie-
HUS U1 BCEX PACCMATPHBAeMBIX BO3MYUWIAKIUX 4acToT. IIpuBeaeHHRBIE K HOPMAJIBHOW TeMIepaTy-
pe aMIUIMTYAbl 3KBUBAJICHTHHIX HANPsDKCHUH B XAPAKTEPHBIX CCUCHUAX TPYOOIIPOBOAA NHPEICTaB-
NSI0TCS B CIIEKTPAIBHOA (POpME.

6.2.5. 1t npubnuKeHHOH OLEHKH BHOpalluid B TPYOONpPOBOLa ¢ EPBOU COOCTBEHHOM 4ac-
TOTOH 10 60 'l MOXKHO BOCIIONBL30BATECS METOAOM «JIMHAMHYECKOM KECTKOCTHY. (COrTacHO 3TOMY

METOLY ONPENENICTCs OTHOMICHHE MIEPBOM COGCTBEHHON YacTOThl f, H YacTOT BO3OYXIAIIMX Ha-

TPY30K ffp_ JHAUYCHHUS aMIUIMTY BO3MYIIAKNIAX HATPY30K C I —TOM YacTOTOW YMHOXAKTCA Ha CO-
OTBETCTBYIOWIMHN IHHAMHAYECKHN k03dGHIMERT K, , KOTOPBIH BEIUHCIACTCS M0 QOpMYIIE:

1

— ( \2_2
{

k;‘d —

2 2
ANNEE/A (6.6)
\_ iw, A\

rae kodbdUIHeHT yeruneHHs koneOanul A Uit MpUONMKEHHBIX pacdyeTOB IMMPUHUMACTCA PaBHBIM 3.
Jlanee npoBOIUTCA pacueT TpyOonpoBoaa Ha OpOYHOCTh o popMynam 6.3.2-6.3.6.

6.3 KpuTepuu BHOPONPOYHOCTH

6.3.1. OCHOBHBIM KpHUTEpHEM O0eCIIeUeHUS BHOPONPOYHOCTH TPYOOIIpOBOAa IBISACTCS YCIIO-
BHE OTCTPOMKH COOCTBEHHBIX HacTOT f, OT MHCKPETHBIX YacTOT BO30YKIAIOMIMX HArpy30K ﬁp ,

OlpEeIeIEMBIX COTJIACHO M. 2.2.
Y CoBHE OTCTPOMKH COOCTBEHHBIX YacTOT IJIS IEPBBIX TpeX GOpM KojreOaHuu TpyOOoIIpoBoO-
712 B KaXKIOH TUIOCKOCTH 3aIIUChIBACTCA B BUJE!

£/, <075 w f,/f,213 (j=123) (6.7)

JIna donee BRICOKHX dopM KoJiecOaHMM MTpH HAAMYHH BHICOKOYACTOTHBIX BO30OyAUTENEH BHO-
pamyy YCIOBUE OTCTPOUKU UMEET clexyromun sBun [20]:

f, 1,509 wu  f,/f,211 (j=45,..) (6.8)
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B cioyyae HEBO3MQKHOCTH BBIIIOJIHEHHSI JAHHBIX TPEOOBaHMM HEOOXOIMMO MOKa3arTh, YTO
YPOBHH BHOpAITUH 2JIEMEHTOB KOHCTPYKIMHM HAXOMATCS B NOITYCTUMBIX IIpEAEnax.

6.3.2. AMIITUTYIB! BUOPOHAIIPSDKEHUN Ha Pa3/JIMUHBIX YaCTOTaX OUPEACTISIIOTCS B PE3YJIbTaTe
pacueTa BHIHYXKICHHBIX KoneOaHu# TpyOomnporoaa (m. 6.2.4). llpu oueHke BHOpONpOYHOCTH IS
KaKJO0r0 XapaKTepPHOTO CEYEHHA HAXOIST MAKCHMaIbHYIO aMIUIUTYAYy 3KBHUBAJICHTHBIX BUOpOHAII-

pSOKeHU (0, ), KOTOpas NOIyYaeTCca B pe3yiabTaTe HAUTOXKeHHMA PasiInYHbIX (OpM KolieOaHHUil.

6.3.3. OuerBka BUOPONPOYHOCTH HPOBOJAMTCA M3 YCIIOBHUA, YTO MPH HAYANBHOM H KOHEYHOM
pazMepax TpEeUIHHE! (TPECHIMHONONOOHOTO XedeKTa) oA AcHCTBHEM BHOPOHANPKEHHNH HE JTOCTH-
raeTcs BEJIMYHHA [TOpora yCeTajlocTi. Takoe IomyIeHre CupaBellInBO, KOTa YUCIO BUOPALIMOHHBIX
MKJIOB MpeBEmaeT 107 32 BpeMs skcruTyartaimn tpy6onposona. JocTHKeRHe TOPOTroBOro 3Hage-
HUg Ko3ddHNenTa HHTEHCUBHOCTH HAMPSHKEHHUH NPH BHOpaUsAX O3HAYACT pa3pyuHIcHHUE TPyOo-
IPOBO/IA 32 CYHIECTBEHHO MEHBIIUH EPHUO BpeMeHH, yeM pacueTHoii (10-30 ner).

JIIst MICXOHOW MONYKPYTOBOM MUKPOTPEHIMHL IpH KO2dGHULIMeHTe pacKphITUs, paBHoM 1.0
IoIycKaeMas aMIUIMTy1a BHOPOHANPSIKEHUH HaXOAUTCS U3 YCIIOBUA:

(6 aew|= K aern/ /000057t » (6.9)

rae
K ., — >bdexkTHBHOE 3HAaYEHHE aMIUIMTY/bl IOPOroBOro KodpduIMeHTa HHTEHCHBHOCTH

HANPsDKEHUH IpH YCTanocT, K, =1+2Mlla- ",

dy — paguyC NOMYKPYTOBOH TpEIHHE], a, =0.1+0.5xm.

Hapsagy ¢ DoIrycKaeMbIM B pacdeTax YUYHTBIBACTCA 0C30IIaCHLIU YPOBEHb BUOPOHATIPSIKCHHH,
711 KOTOPBIX IIPH PECATIBHBIX pasMepax NOBEPXHOCTHOM YCTATIOCTHOM TPEIUHMHBI HOPOT YCTAIIOCTH HE
AOCTHKUM. 1151 OEHKHU 3THX HAIPSKECHUM MOXKHO BOCHOIBL30BAaThCS YCIOBUEM:

(6 aev= K e /0.00057-a (6.10)

e a, - MaKCHMaJlbHO JOIYCTHMBIH paZilyC NOTYKPYTOBOH TPEIIUHBI, COOTBETCTBYIOINH NOIOBH-

He HOMHHAJILHONU TONINHAHBLI CTCHKH dJICMEHTA.

JI11s1 OLleHOYHBIX PacYeTOB MOXKHO NpUHUMATh [0, ] = 70 MIla v {0, } = 30 Mi]a.

[Ipumeuanue. JlonynieEne O MOJYKPYTOBOM (PPOHTE TPCIMHBI MAEST B 3arac IMPOYHOCTH, €CIIH €¢C
pauycC paBeH MONYAIMHE, ONPEACIICHHON Ha NOBEPXHOCTH 2JIEMEHTA.

6.3.4. PacdeTHOE YHCIIO NOJIHBIX [IMKIOB JIODKHO OBITh MEHBINE TOITYCKaEMOTO:
N_<[N] (6.11)
rac [N} B 3aBMCHMOCTH OT aMIUIATYAbl BUOPOHANIPSOKEHUIT U MAapKH MaTepHajia onpeAessaeTcs 1o

dopmynam (6.12) — (6.14).

I[lpu o, <10, |
- JUISL YTJEPOIUCTON U NETUPOBAHHOM CTaliu

59-10°
[N ]1 =T ?ﬁ —1.875
UHE + UHEV | 1 (6‘ 1 2)
804,
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~ IJId AYCTCHHTHOM CTAIH

42-10°
{N]] — T 16 -1.875 °
Jﬂé‘ + O-HEL’ | . 1 (6' 13)
1104,
lipn {0' aev } <o, <|o,, ] ong Bcex cranci
( N
[ l [ L GI:EP {O.JEF}
N =IN}|| 1 A . (6.14)
CASEREAN
\ /

Hpn o 2 [Jm] Ui CTATBHBIX TPYOONpOBOAOB DKCILTyaTalus HEJOMYCTHUMA.
6.3.5. J11 BBICOKOTEMIIEPATYPHBIX TPYOOIIPOBOAOB B YCJIOBHAX BHOpALVH IIpH O, < 0*6[5]

NOJKHO BBIIOIHATHECA yeiioBue (6.11), anpu o, > 0.6[0] :
Ve P <1
N 1.2[0]

rne [N], (k = 1, 2) onpenensercs cornacuo 1. 6.3.4.

6.3.6. J)I1 THIIOBBIX TPYOOMPOBOAOB B KayeCTBE KPHTEPHs BUOPONIPOYHOCTH MOTYT OBITH MC-
I10JIE30BAHbI AOITYCTHUMBbIE aMIUIUTYAb! IEPEMEMICHHA B XapaKTEPHBIX CEUCHUAX TpYOOIIpOBOIA.
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INPUJITOXKEHHUE 1. PACYET JJIUHBI ITPOJIETA TPYBOIIPOBOJIA

[IpenpapuTenbHyr0 PAcCTAaHOBKY OIIOP PEKOMEHIYETCH OCYIHECTBIATE B COOTBETCTBHH C
naaHabIM [IpunoxerueM. Ilpu >ToM cnenyer pasnmpyare CpeIHHE ¥ KpaWHHUE NPOJIETHI: KpaHHUM
CUHTACTCA NPONET, NPHMBIKAIOUINY K HEHOABMXXHOH onope uiu kommeHcaropy (II-obpaznomy,
CHIIL(POHHOMY, CaJJbHHKOBOMY H T.IL.). JlmMHa KpalWHUX NIposieTOB OOBIMHO He mperbiniaet 80% ot
IUTHHBI CPEIHUX.

PaccrosgHus Mexay NPOMEXKYTOUHLIMH OIIOpaMH OIpeAeIdIoTCa H3 pacdeTa TpyOorposoaa
Kak Hepa3pe3HOW MHOroOmpOJICTHOM Oallky, HATPY:KECHHOH PaBHOMEPHO-PACIPEICACHHON HATPY3-
Ko#. Insg nxo0oro cpemHero npojaera JOJLKHb OJHOBPEMEHHO BBITOIHATHCA ABA YCIOBUA. IIPOYHO-
CTH ¥ JONYCTAMOTO NPOBHUCAHMUS.

Ycnoeue NPOYHOCTH: HANUPKCHUS U3THOa oT Beca TPYOOINpPOBOA2 HE AOIKHBI MPEBLIIATE
NOITYCKAaeMBIX HalIPSXKCHHUH, Kak B pabodeM COCTOSHHHU, TaK H ITIPH UCIIBITAHUAX

12W[ole,
I = . 1
Vg 4

B atoit popmyiie
[o] - momyckaeMoe HanIpSHKESHHUE OT Beca TPyOONpOoBOAa,
g - pacdeTHas IIOrOHHas Harpyska oT COOCTBEHHOro Beca TpyOonpoBola B pabodyeM COCTOs-

HMM KM B COCTOSHHMH HCIBITAHHK (ONPeAcaseTcs B COOTBETCTBHM C pa3aciioM 2.1 HACTOsAILETo
CTaHapTa),

Pro - KO3 QHIIMEHT CHIKEHHS TIPOYHOCTH MONEPEYHOT0 CBAPHOI'O COSAMHEHNS Ha U3ruo,
W — MOMEHT CONIPOTHUBRIICHNUA CEYCHHUA TPYOHL,

W=-§~(D—-s)2s- (2)

B pabodeM COCTOSHMH JOMyCKaeMoe HaMPsHKECHUE COCTaBIISIET

P s \D-2sf
= 3
AD-s)s @ )

0':1.1[0*]

d HPpH MCIIBITAHHUAX

c=15[c] F j(D(iﬁj - (4)

Takum 00pa3oM, npy pacueTe 1o popMyie (1) HoayyarTcs ABa 3HaYeHUA /, It padbo4ero

COCTOSIHHUSA U JUIS COCTOSAHUSA UCIILITAaHUM.
s omnpemencHus AOMYyCTHMOro mpojiera /W3 YCIOBHS OrPDAaHHYCHUS IIPOBHUCAHUA

A_.. <0.02D,, KOTOpPOE MOXKET MPUBECTH K CO3JaHHIO "MEIKOB" IPH OCTHIBAaHUH TPYOOMpoBOAa

m

(prc. 1) CIyXUT cCHCTEMa YPaBHEHUH
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q 2.2 3,04 .
24EI[ZCP X ZIcp.x +X } zx-—O.OZDNj

a2

(3)

‘x—61 cpxz +4x° )—i:O

3ecCh
0.02D, - IonyCTHMO€E 3Ha4YeHNEC MAaKCUMAIABbHOT'O MPOBHCAHUA B IIPOJIETE,

[, - AIAHA TIPOTIETA,

X — pPacCTOdHHE OT JIE€BOro KOHIA IIpojeTa 10 MECTa ¢ MaKCHMAaJIbHBIM IIPOTrHOOM,
i = h/l - yKioH TpyOONpoBOJa, MPUHUMAEMEIN COTTacHO MyHKTY 5.1.4 {14},

D, - YCIIOBHBIH JUaMeETP.

Puc. n.1.1. Cxema nporudos tpyOomposoaa noj paBHOMECPHO-PACIPEACIICHHON Harpy3Kon

W3 1ByX 3HaYeHHH [, , TOMYYEHHBIX MO YCIOBHAM MPOYHOCTH (B pabovYeM COCTOSHHH M IIPH

HCTIBITARNAX ), ¥ JOITYCTUMOTO IPOBUCAHNA, BHIOMPAETCA HANMEHBIIEE 3HAUCHME.

MMPUJIOXEHUE 2. YYET l]OBI)IHIEHHOﬁ I'MBKOCTHU OTBOOB,
TPOUHNKOB U BPE3OK

1. OTBOAB]

1.1. llpu nosepounoM pacdere TpyOOmpoBOZa Ha IIPOYHOCTH OOBIYHO YYHUTHIBACTCS ITOBBI-
HICHHAsA TMOKOCTH (IIOHIDKEHHAS XECTKOCTh) OTBOAOB B PE3YIILTATE OBAIM3ALUM HX CECUYCHHUH IpH

H3THOE.
1.2. KosdhduuuerT rubKocTH OTBOZA COCIUMHEHHOTO ¢ NPSIMBIMH TPyOaMH Ha KOHIIAX HpH A
> 2.2 paeH 1.0, a ipu A < 2.2 BeIYKCHAETCA IO (hOpMYyTIE:

K,=K,.¢, (1)

P

I'’AC

K - ko3QduIueHT THOKOCTH Oe3 ydeTa YCIOBHH 3aKPEIICHH Ha KOHIAX;

£ - KO3 GOUINMEHT, YYRTHIBAKIINY KECTKOCTh OPIMBIX TpyO Ha KOHIaX OTBOJA.
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1.3. Koadduuunent rubkocti X,

1.65
Kp= ’ (2)
© M50 22)
i (<
2
w=364—2R
Et(D—S)S
a A onpeaensAercA COriaCHO MyHKTY 5.5.7.
1.4. Beimunna £ npu A4 <1.65
; -
L | 2 s GS( A )
° 14t 1.65 v 1.65 (

rne ¥ = E:?\/ZR/ (D ~s), 0~ uentpalbHbIi yron oTBona (pan), R - paauyc ruba. Ilpu A > 1.65 Besm-

ypHa & nonaraercs pasHou 1.0.

2. TponHukH H Bpe3KH

2.1. Tlpm noBepoYHLIX pacyerax TPYOONMPOBOAHBIX CHCTEM PEKOMEHAYETCS YYUTBIBATH YIO-
HIOKCHHYIO JKECTKOCTh 1 -00pa3HbIX COCAUHEHNHN B MECTaX MPHUMBIKAHUA OTBETBJIEHHHN K MarucTpa-
mi. HuwxenpueeaeHuble (OpMYyIIEl CIPABEAJIABE] A OPTOTOHAIBHBIX TPOHHUKOB M BpE30K ¢ OTHO-
meHneM d/D < 0.8. st OpTOrOHanbHAIX PABHOIIPOXOLHBIX HMJIA HOYTH paBHOUPOXOJHBIX TPOHHH-
KOB M BpE€30K ¢ OTHoWeHMeM d/D > (.8 MOHMXECHHas XECTKOCTh OTBETBIICHHS, KaK IIPaBUIIO, HE
YUUTBIBACTCH.

2.2. Yrael nopopoTa OTBETBIICHUE (pHC. N.2.1) OT NPHIOKCHHBIX K HEMY H3THOAIOMMUX MO-
MEHTOB B IUIOCKOCTH TPOMHHKA (Bpe3kH) M, W B MEpHEHIUKYISAPHOM €il TWIOCKOCTH M, a Takxe

OT KPYTHIIIETO MOMEHTAa M , BBEIYUCIIIOTCA TIO HOPMYTIaM:

(DY d
6,5 = 0.1NF ——-j Mord | (4)

Ws/) ErI

3
6,, = 0.06F" [2) M4
i Vs /) G,

YT1Iipl XapakTepH3YIOT XKECTKOCTh OTBETRICHHS B TOUKE, I'Ie OCEBas JIMHUA OTBETBICHHA ITE-
peceKaeTcs ¢ Hapy>KHOM MTOBEPXHOCTHIO MaruCTpalIn.

B popmynax (4):
1,, 1,, - MOMEHTBI HHEPLMY CEUCHHS IUTYLIEPa IIPH H3rHOe U KPYUCHHH,

F=d-s,/(D-s),
s, — HOMMHANbHAs TOJIIINHA CTEHKH OTBCTBIICHHUS.

YT1JI0Bble NOAATIMBOCTU{ BETIMYHUHE], 0OpaTHBIC JKECTKOCTSM) COCAUHEHU OTBETBICHUS C Ma-
THCTPABI0 PACCUUTHIBAKOTCA 0 (POpMynaM
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D d
Aip =02 F
’ J— s Elp
3
DY d
o[ 2) 2| 5
Vs /) ErI
3
Ap = 0.06F * (-—Z—)—) d
Ws /) GI,

Ipumevanus:
1. Ilpyr manvuuu yCUIMBAIOMICH HAKIANKHA B GOpMYIEI (4) 1 (5) BMECTO § NOACTARIACTCH § +
$,, TIC S, — TOJNIIMHA HaKJIaIKH.
2. B mTaMIioBaHHBIX W HITAMIIOCBAPHBIX TPOMHHMKAX d U 5, IPMHUMAIOTCSA PaBHBIMH COOTBET-

CTBEHHO AUAaMETPY M TOJILIHNHE CTCHKY OTBETBIICHHUA (HE TOPJIOBHHBI).

a) t £

hﬁ-*q-‘-#-—-—1

G)

L_'ﬁ'ﬂh-ﬂ--iﬂ-

T
|
¥
¥
I
|
|
|
I

fub el el L]

Puc. m.2.1. PacyerHas cxema TpolHHKA (BPE3KH) IO HArpy3KOH CO CTOPOHBI OTBETBIICHHA

a — oO1uit BUM, 6 — U3rubd B NJIOCKOCTH (BOKPYT OCH X),
B ~ N3TUO U3 IIOCKOCTH (BOKPYT OCH Y ), I' — KpydeHUe (BOKPYT OCH Z)

2.3. Ilpu npucoeauHeHNN TpyOONpPOBOJa K ammapary IOIyCKaeTcs ONpedeiaiaTh YIJIbl HOBO-
pOTa IITYIlepa amnmapara no gopmynaM (4) u (5).
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NPUJIOKEHMUE 3. BBIGOP ®JIAHUEBBIX COEJUHEHUHA

1. Tunsl paaHneBbIX COeAMHEHHN H 00J1aCTHh HX NIPHAMCHECHHUA

Hcnonb3yemble B TpyOOIIpOBOAHBIX CUCTEMAX (MIAHUEBBIE COCIMHEHUS Pa3/IMYaOTCs
— 110 KOHCTPYKTHBHOMY MCIIOJTHEHHUIO (IPUBapHBIE B CTHIK, IIOCKUE, pe3b0OBBIC U T. 1. ),

- THUNY YIIOTHUTEJIBHON NOBCPXHOCTH (C COCAHHUTEIBHBIM BBICTYIIOM, BBICTYII - BIIaJIMHA,
HINII - 1143, II0J OBaJIbHBIC, BOCBMHUTPAHHLIC, JIMTH30BBIE IPOKIAIKH),

- THHOY U MarepHany IpOKIaJKy.

O061acTH IPUMEHEHWs pa3/IMYHBIX TUIIOB (hJIAHLICBBIX COCAMHEHUH M MX MaTepHalbHOC HC-
[TOJTHEHHE PETTIAMCHTHPYIOTCS HOPMATUBHBIMH TOKYMEHTAMH U CTaHmapTamu |14, 24, 16].

2. PacuerHbie YCJI0BHS H BbIOOP CTAHAAPTHLIX (hJIaHIEeB

Kak npaBuno, npy NpoeKTHPOBAHUH TPYOONPOBOIOB UCIONL3YIOTCS CTaHApTHHIC (PIIAHIIC-
BEIC COeTUHEHUs (IpuHHMaroTcs 1o [3-10]). Beibop cTraszapTHOro JaHIeBOro COCAMHEHHA IIPO-
M3BOANTCS B 3aBUCHMOCTH OT pabOYMX (pacyeTHBIX) MapaMeTpOB, YCIIOBHOIO AvaMmerpa Dy, u yc-
JIOBHOTO JaBjaeHus P,

[Tpu BBIOOpE crangapTHBIX (uiaHueB o [3-10] HazHaueHHBIM CPOK CIYX0BI TpyOOIpOBOIa
IOJDKEH YYUTHIBATH PACUECTHYIO MPUOABKY Ha KOPPO3HIQ, 3ANOKEHHYI0 B KOHCTPYKIUIO CTaHOAPT-
HOTO (p1aHiA.

Kpome toro, I'OCT [2] pekomenayer, 4ro0nl GaaHibl 1 OONTH (INIMHIBKH), BEITTOJIHECHB! U3
MaTepHasoB OJHOTO KJacca, UMEIOIUX OJM3KHe KO3 QHUIMCHTH THHEHHOTO pacIIupeHud. Jlommyc-
KaeTcs NMpUMEHCHWE (JIaHLEB H WIWICK (OOJNTOB) M3 CTAJCH pasAHYHBIX KJIACCOB MPH YCIOBHH
[MOATBEPK/ACHNS PACUETOM MX paboTOCIOCOOHOCTH npH TeMnepartype Bbime 100°C.

Ha ¢nanueBoe coemuuaeHue TpyOOIPOBOIOB, KPOME BHYTPECHHETO WIH HApPY>XHOTO JaBJICHHA,
MOTYT AEeHCTBOBATh TaK)XKE OCEBasl U MEPEPEIBIBAIOIINE CHIIBI, U3rHOAIOIINe U KPYTAHIUH MOMEHTHI,
BEIHYMHBI KOTOPBIX ONPEACIAIOTCA M3 pacueTa HaNpIKEHHO-AC(POPMHPOBAHHOIO COCTOSHHUS TPY-
Oonpopoaa B nenoM. llpu BrIOOpe HOPMaTM30BaHHOrO (PIAHIEBOTO COCAHHEHHS YKAa3aHHBIE CHIIO-
BbIC (DAKTOPHI YUUTBIBAIOTCS pacueTOM MPU OIPEACICHUU YCIOBHOTO JAABJICHHS, 10 KOTOPOMY BBI-
OuparoTCcsa HOPMATU30BAHHBIC (PJIAHIIBI

A 4 M2+ M
PNZP I max - N+
3.14 G* G

\ /

;01 (1)

roe M., M, - nuarubaromme MOMEHTHI, JIEHCTBYIOIIHE B IByX B3aHMHO INEPNEHIHKYIISPHBIX MIIOC-

KOCTSIX, POXOAAIUHX Yepe3 oCh TpyOsl, H-mm; N - oceBas cuia, JSUCTBYIOMAs Ha (hJIaHUEBOE CO-
cAuHEHNe, H, (IIpH pacTsHKCHUM NPHHHUMAETCA CO 3HAKOM (IUTIOC»; MIPH CXXAaTHH — «KMHHYC»); G -
>POHEKTUBHBIN UaMeTp Mpoxnanky, m»yv. HaszHadaeTes B 3aBUCHMOCTH OT IHPHHBI 1 POPMBI cede-
HUSA TPOKNAgKH:
— I TUTOCKMX MPOKIAAOK HIUPHHOU b < 15 mm, a TakKe IS MPOKNAJ0K OBAJILHOTO WM
BOCEMUTPAHHOTO CEYCHHSA G - cpeqHul JUAMETP TIPOKIAAKH;

— JUIS TUTIOCKHX HPOKIIAZOK ¢ HAPYKHBIM IUaMeTpPOM Dy ¥ UPUHOU b > 15 mm

G=D —-387Jb, mm. (2)

50 © Accommanns «PocTexaKcnepTusa

© HaygHo-—-texHuueckoe npeanpustue Tpyodonposoa (OO0 «HTII TpybonpoBoa»)



CA 03-003-07 (CTII 09-07-03)

IHPUJIOKEHMUE 4. BblbOP CUJIBb®OHHbBLIX U JIMH30OBbIX
KOMIIEHCATOPOB

1. YciaoBHBIC 0003HAYCHUA

TepMHEH ¥ €IMHHIB U3MEPECHUA Y ClIoBHO®
0003HaYEeHHE
HYucno rodgpos 7
[npuna rodppa, MM g
Pacdetras nipubaBka K TOMILUUHE CTCHKH, MM %
JImiHa ropHupoBaHHOH YaCcTH OMHOTO CHIB(OHA B CIABUIOBOM KOMIIEHCA- C
TOPE C BCTABKOM, MM

bespasmepnbie K03hGUIHMEHTE Cs, Cs; C,
OceBad XKeCTKOCTh KOMIIeHcaTopa, H/MM C,
YraoBas KECTKOCTH KOMIICHCATOPa, pagiaH/ MM C,
CrBHroBas KeCTKOCTE: KOMIIEHCATopa Ha ACUCTBHE CHIIbI Vy, H/MM Cs
YTroBas KeCTKOCTh KOMIIEHCAaTOpa Ha ACHCTBAE MOMEHTa, H-MM/MM C sy
BHYTpeHHHUH AUaMETP KOMIIEHCATOpa, MM D,
HapyXHEIH THaMeTp KOMIIEHCcaTopa, MM D,
Cpenauii fUaMeTp KOMIIEHCATOpa, MM Dp
Bricota rogpa, Mm H
bezpasMepHbIf KOOYQODHUITUCHT K
KoadduinesT npuBeIcHU HaNpsiKEeHUH K,
JInnHa xoMnieHcaTopa (pacCTOAHNE MEXITY KpaHHUMH TOUKAMH Fodp KOM- 7

IIEHCATOpa), MM

J{mMHa UMIMBAPHYECKOM KpaeBOH 30HbBI THOKOr0 2JIEMEHTA, MM /

HMarnbaromun MOMEHT, ASHCTBYIOUINHN Ha TPYOONPOBOJ IIPH IHOBOPOTE H
CIOBHUTC KOMIICHCATOpa Ha BEJIMYHHY, 1 mum

PacnopHoe ycunue, H R
HoMyHaibHas TOMHIMHA CTCHKU KOMIICHCATOPa, MM S

ITepepesriBatonas cuila, ASHCTRYIOIMAA HA TPYOOIIPOBOL P CABUT'E KOM-

IEHCATOPa Ha BENWYHHY 0, I Mwm Q-
YT07 10BOpOTa KOMIIEHCATOPA, pad 6
KoMiieHcupyomas clrocoOHOCTh OCEBOr0 (CABUIOBOI0) KOMIIEHCATOPA, MM an
bokoBoe nepemenienue (1e@opManisi CABUIra) KOMIIEHCATOPa, MM 5,
PacueTHOE OCEeBOE NEpPEMEIIEHHAE, MM A,
lIpuBeneHnOE pacueTHOE 0CEBOE NMEPEMELLIEHIE, MM -
DKBUBAJICHTHOE [EPEMENICHUE OT yIJia HOBOPOTa, MM Ag
JKBHBAJICHTHOE NEPEMEIICHHAE OT CABUTA, MM yy
PacueTHOE pasvaibHOE WIH OCEeBOE NIEPEMELICHUE, MM Ap
PacdeTHas aMIUIMTY 12 YCIOBHBIX YIIPYTIUX HanpstKeHui, Mlla Oy
MakcHMasbHOe DKBHBANECHTHOE Hanpskenue, Mlla o,
Oxpy>xHblc MEMOpaHHbIe HAPsKEHUA 0T nasicHuA, Mlla Cemp
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TepMHUH ¥ CIUHULB] M3MEPEHUS > ClI0BHOE
0003HAYCHHE
OceBble H3rHOHBIC HANPSHOKEHUA 0T NepeMenieHust, Mlla Cibed
OceBble N3ruOHbIC HANIPSXKEHN oT Oapienus, Mlia Ombp
Ocesbiec MeMOpaHHbIC HAlIpsKCHUA OT nepeMetienud, Mlla Comd
OceBbie MeMOpaHHBIC HallpsDKeHUS OT naBieHds, Mlla Ornmp

2. THibl KOMIIEHCATOPOB B PEKOMEHAYEMbIE 001aCTH NPUMeHeHN

KomMmreHcaTophsl cOCTOAT U3 OJHOI0 AIM HECKOIBKMX THOKHX 3JIEMEHTOB (puc. 1.4.1), Habopa
neTaneH, NpeaHasHauCHHBIX IS KPerIeH THOKMX 3JIEMCHTOB, BOCIIPUATHS TEX HIIM UHBIX Harpy-
30K, IPUCOeIUHEeHI K TPYyOOIIpOBOIY H T. 1.

aaaaaaaa

Puc. m.4.1. I'mOknH s51eMeHT KOMIIEHCATOpa

B 3apHCHMOCTH OT Xapakrepa MEpeMeIcHIH, KOTOphIe HEOOXOAUMO KOMIIEHCHPOBATh, IPH-
MEHSIOTCS CIICQYIOIUE THITBl KOMIIEHCATOPOB, CXEMBI KOTOPBIX IpHABCICHB! Ha pucC. 1m.4.2 n m.4.3:
~ OCEBBIE KOMIIEHCATOPHI;

— MOOBOPOTHBIE (YTTIOBBLIC) KOMIICHCATOPHI;
- CHBUIoBEIe KOMIICHCATOPHI.

#

Puc. n.4.2. CxeMbl pabOTBI KOMIIEHCATOPOB: a- OCEBOrO, O - YTJIOBOTO
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Moryr #cnonb30BaThCA TAKKE KOMIIEHCATOPHI, BHIIOIHAOIINE OZHOBPEMEHHO HECKOIBKO
b YHKIUNA: CABUTOBO -OCEBBIE, ITOBOPOTHO -OCEBHIC, CIBUTOBO -IIOBOPOTHBIC, YHHBEPCAIILHBIE.

[10 KOHCTpYKTHBHO-TEXHONOTHYECKOMY HMCHOJIHEHHIO THOKOIrO 3JEMEHTA Pa3fiiyaroT Clie-
IVIOIINE THITEI KOMIICHCATOPOB: NMUH30BBIE KOMIICHCATOPHI, ¢ THOKMMU AJIEMEHTAMH, CBAPCHHBIMU
U3 IBYX IOAYJIHH3; CHIB(OHHBIE KOMIICHCATOPhI, C THOKHUMH 3JIEMEHTAMH, TIOTYUYCHABIMIA METOAOM
rUIpOPOPMOBKH; KOMIICHCATOPH! C OMETOO0pa3HLIMK I'ohpaMu U HEKOTOpHIC ApYyTHE.

Br100op TOro wiim HHOro ruOKOro 3JIEMEHTA ONPEAC/IACTCA KOBCTPYKTHBHBIME COOODaKCHH -
MH ¥ BEJIMUMHOM PACUETHOIO JABJICHWA. 1aK, JIMH30BBIC KOMIIEHCATOPHI OOBIMHO WCHOIB3YIOTCS
rpu gaeiacHmwAx 1o 1.0 Mlla, cunsdonssie - 1o 2.5 Mlla, koMneHcaTopsl ¢ OMEro00pa3zOHBIMH TOd-

pamu - 1o 4.0 Mlla. Kpome toro, npu 6onsimux gapneHusx (> 6.0 Mlla) BO3MOKHO HCIIOIB30BAHHE
KOMIICHCATOPOB C NOAKPCIUIAIOIUMH KOJIbIIAMH U MHOI'OCJIOMHBIX KOMIICHCATOPOB.

3. Yder BAUSAHHA KOMIIEHCATOPOB IIPH pac4dere TPyoonpoBoga

[Ipu pacuere TpyOoOnpoBOAA B LIEIOM KOMIICHCATOP pacCMaTpHUBAaeTCs, KaK DJIEMEHT, Xapak-
TEPU3YEMbIH, B 3aBUCHMOCTH OT KOHCTPYKIHH KOMIICHCATOPA, OCEBOU, M3rHOHON W/WIH CABUTOBOH
KECTKOCTBIO, ONpPENEIICMBIX 10 HOPMATHBHBIM JIOKYMEHTAM Ha KOMIICHCATOPEL, THOO MO (PopMy-
jaM II. 5 HACTOAIErO IPUIOKCHHUA.

ITogaTnMBOCTREIO OCEBOTO KOMIICHCATOPA Ha CIBUT IIPH pacdere TpyOonpoBOAAa B HEJIOM, Kak:
[IpaBHiO, MOXKHO MpeHeOpeYb, TaXKe €CIIH €ro KOHCTPYKIUS JONYCKAET pagdalibHbIe MEPEMEIHCHHMS.
YUUTEIBATE 3TY BEIMYHHY PEKOMEHAYETCS JIUIIE B TEXHUYECKU OOOCHOBAHHEBIX CITYYasX.

Ilpn pacdere TpyOompoBOAa YyYHMTHIBAIOT, YTO JAABJICHHE, JCHCTBYIONICE HA CTEHKH THOKHX
3EMCHTOB OCEBOI0 KOMIICHCATOPA, NOPOXKIACT PACIOPHOS YCUNME, oNpeacisieMoe 1o dopmyre

R=P-F,; (1)

rae  F,y - 3QdeKTHBHAS IUTOMa1k, KOTOPAs IPUHHMAETCS B COOTBETCTBMH ¢ HOPMATHBHBIMH [0~

KyYMEHTaMH Ha OCEBBIC KOMIIEHCATOPEI.

B craydasx MOBOPOTHHIX M CABHTOBBIX KOMIIEHCATOPOB PAaCHOPHOE YCWIME BOCIIPHHUMACTCSH
CTSKKaMHM KOMIIEHCATOPOB. Y OCEBBLIX HEPA3TPYKEHHBIX KOMIEHCATOPOB paCIOPHOE YCHUIIHE NEHCT-
BYECT Ha YYaCTK# TpyOOnpoBOAa, NPUMBIKAIONINE K KOMIIEHCATOPY. JTO YCHIME TEPEHAcTCHd Ha
OTIOpHB! TPYOOIIPOBOAA, YTO CACAYET YIATHIBATH IPH UX pacyeTe.

4. PacderHble YCJIOBHS U BLIOOP KOMIIEHCATOPOB

IIpy HCHONB30BAHMK HOPMAJTH30BAHHBIX KOMIICHCATOPOB, UX BHIOOP NPOM3BOAUTCS B 33BHU-
CHUMOCTH OT YCIIOBHOTO JIaBJICHHUA M KOMIICHCHPYIOWIEH CIIOCOOHOCTH IIPH 3aJaHHOM HHUCIE IIMKIIOB.
[Ipr 3TOM, KOMIICHCHPYIOIIAsk CIOCOOHOCTh OCEBOr0 KOMIIEHCATOpa JOJDKHA OBITH HE MCHEE pac-
JETHOI'O HNEPEMEIICHHA (OCEBOro X0/4a), IOBOPOTHOIO - HE MEHEC PacUeTHOrO yriia rnosoporta (yrio-
BOTO XO[la), CABUIOBOIO - PAacyYE€THOIO MEPEMELICHHSA, NEPHCHIUKYIAPHOTO OCH KOMIIEHCATopa
(cneura). PacueTHble nepeMeEmICHUS H YITBl MOBOPOTA KOMIICHCATOPOB ONPEAC/IAIOTCI HAa OCHOBA-
HHUM pacueTa TpyOOrpoOBOAa B LICJIOM.

Ilpu Hcroiib30BaHUY HCHOPMAJIM30BAHHBIX KOMIICHCATOPOB, BEIMYUHB] JOIIYCKAEMOIQ IaB-
NMEHUS U IUKIUYCCKON TOATOBEUYHOCTH KOMIIEHCATOPA ONPCACTIATCAE HA OCHOBAHUM CIICIIHATBLHOTO
pacyeTra (CM. . 6 HACTOAIIECTO MPHIIOXKCHH).

B cnyyae, eCiiy 0CeBON KOMIICHCATOP (pHC. N.4.2,a) HCHBITHIBACT HE TOJIBKO OCEBBIC TepeMe-
IIICHHSE, HO TaKXK€ YTJIOBBIC IICpeMelieH s /MM MepeMEIIeHUs] CABUTa, TO IPUBCAECHHOE PACYETHOE
OCEBOC TIEPEMENICHUE MOXHO OINPEACHATD 0 (POPMYIIE

© Accommaums «PocTexakeneprusar» 33

© HayuyHo-texunueckoe npeanpusatue Tpyoonposoa (OO0 «HTIH Tpybonporomy)



CA 03-003-07 (CTII 09-07-03)

A=Wl Ap+ a7 MM 2)
FAC
ﬂg - JKBHBAJICHTHOC NCPCMCILICHHUC OT Y1JIa HOBOPOTa

ODp . v
1=z, 20, G)
2
A4 - DKBUBATICHTHOE HIEPEMEILIEHHE OT CBHTA

/13 _— 3DP@P y MM, (4)
L
D, - cpelHUH AuaMeTp KOMIIEHCaTopa

D +D
p,=2utle (5)
2
B cayyae UCHOABL30BAHUS OCCBOTO KOMICHCATOPA B KAUSCTRE DISMCHTA CHABUIOBLIX WM TO-
BOPOTHBIX KOMIICHCATOPOB, IIPUBEICHHLIEC PACYCTHLIE OCEBBIC IEPEMEHIeHHA NI HHUX MOTYT OBITH
onpencleHsl o (popMyNIaMm:
— 1A TIOBOPOTHBIX KOMIIEHCATOPOB (pHcC. 11.4.2,0)

6D, .,
Anp == 2 (6)

- JJIA COBUTOBBIX KOMIIEHCATOPOB (pHcC. 11.4.3)

K-@-D,-6
v = isc) M )
rae
2

Ko 3L 3CL (8)

312-6CL+4C°

5. KecTkocTh KOMITEHCATODA

[Ipu mM3BECTHOM OCEBOM KECTKOCTH (), YIIIOBasA KECTKOCTH KOMIIEHCATOPA IIpH ITOBOPOTE Ha
yroiu 6 (puc. 1.4.2,6) onpenensiercs no ¢GpopMyJie

_Dr .
Ca—*g"C,a , H-um, (9)
a M3rH0aroi MOMEHT, NEHCTRYIOMMNHA Ha TPYOOIIPOROA, COOTBETCTBEHHO, IO hopMYyIie
sze'ci, H‘ﬂ’fM. (10)

Ipu caeure xomieHcaropa Ha BEIHUYHMHY Op BO3HHKAET IepepesbiBaronias cuna (J. U U3ru-
Oaroniut MoMeHT M, (puc. n.4.3). JKeCTKOCTh Ha AeHCTBHE CHITBI (),

_3Dp

Cas ~Ci > Hmm. (11)
2L
JKecTkocTr HA IeHCTBHE MOMCEHTa M,
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3D

C C, , Hwmm/mm. (12)

4L

Puc. n.4.3 CxeMbl CABHTOBBIX KOMITEHCAaTOPOB: a- 0€3 NMpOMEXYTOUYHOH BCTaBKH, O — C MPO-
MEXYTOYHOM BCTAaBKOU-TPYOOM

IlepepesbiBaronias crvaa ¥ U3rHOArOINH MOMEHT, ACHCTBYIOIIHE Ha TpyOONpOBOA OpH CIBH-
r¢ KOMIIEHCATOpa, COOTBETCTBCHHO PABHLI:

Q,=Cy-06,, H, (13)

M,=Cy4, -8, , Hmm. (14)

[Ipumeuanue. 1lpn pacuere TpyOonpoBOoaOB pabOTy CABHIOBBIX KOMIIEHCATOPOB Ha HM3THO
HONYCKAeTCA HE YUUTHIBATD.
B cityuae, eciii oceBas XECTKOCTL CHIIL()OHHOTO WIH JIMH30BOTO OCEBOTO KoMIleHcatopa (;

HCU3BECTHA, HONYCKACTCsI ONPELENATh €€ 1o popMyrie
-3

, El s
Ci*—l /Dp=) S . Hium, (15)
nCr [ H_
re
H - BricoTa rodpa
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H-—-D”;DH , MM. (16)

Cr - OezpasMepHblil K03(GGUIUEHT, ONpeaersieMbld N0 rpaduky pHuc. 1.4.4 B 3aBHCUMOCTH OT
O0e3pa3MEpPHBIX apaMeTPOB

9 S
“ToH wo P 2.2./Dp -5 (7)
="~
¢, 2.2.DpS
3 0.2
O - 0.4
_ ,ﬁ£§§§==---===..... 10
il ﬁﬁ%EEEi--iillIilllkﬁm
.*B\’“‘-%gg!!!i---— ‘ Lo
.ng%g.isgl.ill
0.3 - k-%i!!..i-— . 2.0
0.1 ..§§!- 3.0
EESEEEEs=se=cEs=sccoEE
---.lr------ - NG 10
A R 1
0.04 _ -
RO 00 02 03 04 05 06 07 08 09 1 i
o =
2H

Puc. m.4.4. I'paduku g onpenenenus koodduuuenra C,

6. PacyeT ruOKHX 2JIEMEHTOB HEHOPMAJIH30BAHHBIX CHJIL(OHHBIX ¥ JTHH30-
BbIX KOMIICHCATOPOB HA CTATHYECKYI0O H MAJIONMKJIIOBYH IPOYHOCTh

['uOKMe 3JIEMEHTB KOMIICHCATOPOB AOJIKHB! OTBeYaTh TPEOOBAHHUAM CTATHUYECKOH NPOYHO-
CTH MpH BO3ACHCTBHH JaBJICHUA H obecrieumBaTh HEOOXOOUMYK KOMIICHCUPYIOMYIO CIIOCOOHOCTD
IIpU 3aJaHHOM YHCJIE IMKIIOB HarpyXeHus. KpoMe Toro, CUnb@oHHBIE KOMIIEHCATOPhI, B AICMEHTaX
KOTOPBIX JEHCTBYIOT CXKUMAKOIINE HANPsDKeHHs, NOJDKHE! oDecrnieunBaTh COXpaHCHHE o0miel M Me-
CTHOM YCTOMYHBOCTH KOHCTPYKIIHH.

HanpsokeHus oT JeHCTBHA BHYTPEHHETO JaBJICHHS B THOKHMX 3JIeMEHTAaX CHIL(MOHHEIX U JIHH-
30BBLIX KOMIIEHCATOPOB ONPEACIAIOTCS IO (POPMYyIaM:

p—'
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— OKpY>XHble MeMOpaHHbIE HAIIPSKCHUA

P(Ds+H)

cmp = , MIla, (18)
emp (s—c)(1.14+4H/q)
- OCEBbIC MEMOpaHHbIe HANPSHKCHUS
PH
Frmmp = , Mila, (19)
2(s—c)
— 0CEBBIE U3TUOHBIC HANPAKCHUS
PH*C
O mbp - z 2 MI(Z, (20)

2
2(5—6)
rae C, - 6e3pasMepHBlit Ko3hduiieHT, onpeeiseMpli 10 rpaduKy pHc. 1.4.6 B 3aBUCHMOCTH OT
Oe3pa3MepHBIX NapaMeTpoB & U f.

JlomyckaeTcs npoBOAUTE 00jec TOYHOE ONPEHCNICHHE OCEBBIX M3THOHBIX HANpsDKEHUH OT

IEeHCTBHS NABICHHUA YUCICHHLIMHA METOIAMH.
YcnoBus cTaTHYECKOM MNPOYHOCTH TMOKHX 3JIEMEHTOB CUIBL(POHHBIX M JTHH30BBIX KOMICHCA-

TOPOB:

.., <lo], Mila, (21)
Oy + Oy < 2.5[0], Mlla. (23)
B cnydae, eciu JguMHa IWIMHIPHYECKOHN KpacBOM 30HBI THOKOro JJIeMEHTa

/ >1.5J(s-—c) D, , OHa JIOTIOJIHHTENBHO IMPOBEPACTCS Ha MPOYHOCTH, Kak TpyOa, paboraroias noxn

OCUCTBHEM BHYTPECHHETO JaBJICHHA.

Iipu / «::1.5\/( s—c) D, HaIpsbkeHHE B IIIMHAPHYECKOHW KpaeBOH 30HE T'HMOKOro j1eMeHTa

NOJDKHO OTBEYATh YCIOBHIO

PD ’ <[o], Mila. (24)

2(5wﬁc) | 15(s=¢) D |

HanpskeHus 0T JeHCTBHA pacyeTHOrO OCEBOTrO IEpPEMEICHUSA B CHIBQOHHBIX U JIHH30BBIX
KOMIICHCATOPAX ONPEACISIOTCS YMCIIEHHBIMH MeTonaMu. JlommyckaeTcsa onpeaeiste ux no gopmy-
J1aM:

- OCEBbIC MEMOPAHHBIC HANPSHKEHUS

O romd = Edw |3 | Mlla, (25)

2nCrsi H _

~ OCEBbIC U3IMOHEIE HANPSLKCHUAA

O mbd = 5ES;1HP , Mla, (26)
3H Cy
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rae Cr, C;- 0e3pasMepHBIEe KOX(PPHUIUEHTEI, ONpeenseMbie 1o rpadukam puc. n.4.4 u 11.4.5 B 3aBH-
CHMOCTH OT Oe3pa3MepHBIX apaMeTpoB a U f.

_ q.
C, 1.0 2.2,,/ DS
3 12
[ 08
2 Vg
1.6
;
2.0
1 X
0.7 -
0.6 —+—3.0
0.5 3.5
0.4 +—4.0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 L _q
2H
Puc. n.4.5. I'paduxnu nms onpenenenus koadpdhuiuenta C,
MaxkcuManbHO€E YKBUBAJICHTHOE HAMPSHKCHUE
Oe = (Crmmp T O mbp Y Cmma med) 3 Ml la (27)

PacdeTHas aMImuTya yCIOBHBIX YIIPYTHX HaANPSKeHUH:
GaezO-SArKEO'g ! Mila (28)

KordduupeHT npuBeacHust HaupsokeHun K, 171 cuinbPOHHBIX KOMIICHCATOPOB, MONYyYEeHHBIX
METOJOM THAPOMOPMOBKH M JIHH30BHIX KOMIIEHCATOPOB, CBAPEHHBIX M3 JABYX HOJIYJIHH3, PEKOMCH-
fyeTcs MpUHUMATH 110 HYDKENPHBEICHHON TabIuLe

Koagpduumenr npusenenus K.

Marepwnan ruOKoro 3eMeHTa CUIb()OHHBIA KOM- JTHH30BBIA KOMIICH-
EHCATOP carop
YraepoaucTas ¥ JETHPOBAHHAA 1 9 59
HEayCTCHUTHAas CTallb
AYCTEHHTHAs CTalb 1.05 2.0

Koadduumuent 4, npuHUMaeTcs CornacHo NyHKTy 5.6.1 Hacrosmero cragaapra.

B cmywae, eciu pacdeTHas aMmMIUIATYHa YCIIOBHBIX YIPYTHX HalpSKCHWH, ONpe/eiieHHas Mo
popMmyie (28), He IPEeBLIIIACT BEIMYUHB! 3[ o] fanpHenmas NpoBepka Ha MUKITHYECKYI0 MPOYHOCTE

IpOBOAMTCA MO IL.I. 5.6.1-5.6.6 cranzgapra ¢ HUCIOIB30BAHUEM MOJIYYEHHBIX BBHILIC BEJIMYHH O, U

Oue. B IPOTHBHOM Cliy4ae, OIpeLEIICHUE HApsHKEHHO-AS()OPMUPOBAHHOTO COCTOAHNA THOKHX 3Jie-
VIEHTOB KOMIICHCAaTOPOB BBINOIHACTCS YHCISHHBIMI METOAMHU C YUETOM IeoMeTpHYecKOod U Pu3m-
1eCcKOH HeJIMHEHHOCTH.
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Puc. 1.4.6. I'paduku 1ns onpenenchns kodhpunuenta C,

IIPUJIOKEHHUE 5. PACYUETHO-OKCHHEPUMEHTAJIbBHBIE METO/IbI U
CPEACTBA 3AILIUTHI TPYBOIIPOBO/JA OT BUbPAILIUHN

1. Texauveckue pelieHUs 110 CHHKEHHIO NMYJAbLCAIMHA NOTOKA, BHOpAaNuH TPY-
OonpoBoja 1 BHOPO3ANIHTE OKPYKAIIHUX 00HEKTOB

CHUKeHYe BHOpAUUH NMPOU3BOIUATCA ITyTEM YMCHBUICHHUS WM CHATHSA BO3MYIMAIOMIMX BO3-
neyictui. [Ipn 5ToM HEOOXOIMMO B NEPBYIO OYepedb YCTPAHUTh PE30OHAHCHBIE KOJICOaHH ITYIbLCH-
PYIOILETO MOTOKa H OTCTPOHUTH OT BO3MOXKHOT'O COBIAJACHHSA PE30HAHCOB MOTOKA U MEXaHHUYECKOM
CUCTEMEL.

M3BecTHE! Cleny1oe CriocoObl OTCTPOHKHA CUCTEMBI OT PE30HAHCHBIX KoJieDanui rasa.

1.1. M3MeHenue IIMH 1 JUAMETPOB YUaCTKOB TPYOONPOBOIHON CUCTEMBI, €CTH 3TO JOITyCKa-
CTCSI KOMIIOHOBKOM CHCTEMBI.

1.2. Ycranoska auadpparM, KOTOPBIC PACCEHBAIOT HEPrHI0 KOIeOaHNM Ta3a ¥ U3MCHSIOT aM-
[UTHTYXHO-YAaCTOTHBIM CIEKTp Ta3a B TpyOonpoBogHON cucTteMe. OpHEHTHPOBOYHO IHAMETP pac-
TogkyM auadparm cocrariger 0.50; (D; - BHyTpeHHMI quaMerp TpyOH). OuTUMAIbLHBIA AHAMETP
PACTOYKHU auadparMsl d, obecrneunBaroii >bdeKkTHBHOE TalllcHHE MyJIbCAIlH, MOXKET OBITh Onpe-

AeIIeH 1o hopMyJie
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d=D(y,/C)* (1)

roe V., — cpegusis CKOPoCTh ra3a B TpyOONIpoBOIE.
1 nByx(da3HBIX [HOTOKOB:

d = D(l . 55)0-25 j (2)

rae ¢ - Kod¢pPUIUEeHT CONPOTHBICHN THa(PATrMBL.

1.3. VcranoBka OydepHBIX eMKOCTEH C LENIbi0 YMEHBIICHUA aMIUIUTY Bl ITyAbCcalliy daBJIC-
HUA 32 CYET pacCeHBaHMA DHCPTHH, 3aTpaunMBacMON Ha BO30YKICHHE Macchl ra3a B 00peMme Oydep-
HOM €MKOCTH, H H3MEHEHHS CIIEKTpa COOCTBEHHBIX YacToT Kojebanuii. [Ing nanbonee rapdexTHBHO-
ro raieHus kojiebanui OydepHas eMKOCTh YCTAHABJIMBAETCA HEMOCPEACTBEHHO V HCTOYHHKA BO3-
OyxieHns Konebanni (y UUIMHApPa KoMipeccopa). Ha HeCKONBKO WuIHHIAPOB OHOM CTYINEHU Ie-
necoofpa3Ho yCTAaHABIMBAThH OOIYH0 €MKOCTD.

1.4. YcTaHOBKA aKyCTHYECKHUX DUIBTPOB B TeX CAy4YasX, KOrAa BOSHHUKAET HECOOXOIAHMOCTE B
3HAYUTEIBHOM CHMKEHUH KoneOaHui, a TpeOdyroluecs s 3Toro rabapuTHeie pa3zmepsl Oydeproi
€MKOCTH NPEBBINAKT JOHMYCTHUMBIC HO YCIOBHAM KOMIIOHOBKHA. AKYCTHYECKUH (PHIIBTP XapaKTepH-
3yeTCA YETKUM TUCKPETHBIM CHEKTPOM HOJIOC MPOITYCKAHUS U TallleHHs 4acToT KojicbaHui rasa.

I3MeneHHe TeMiiepaTyphl H JaBiieHUS HaTHeTaHUs KOMIIpeccopa, €CIH 3TO BO3MOXKHO MO
TeXHOJOTUH paboThl. OT 3THX MApaMETPOB 3aBHCUT BEJMYWHA IUIOTHOCTH IPOAYKTa M CKOPOCTH
3BYKA, BAUAIONINYX Ha YaCTOTHBLIN CHEKTP CUCTEMBEL.

1.5. MuTepdepeHIMOuHBIA ¢oco0 TalleHMs MyNbCallvi, KOTOpBIM 3Q(PEKTHBEH B OYEHb Y3-
KOH 1onoce 9acToT Konebanuil. 1IpeaycMmarpuBaer NpUMEHEHHE CIIEUHMAIBLHBIX OTBETBICHUN MIH
neteilb, JNIHAY KOTOPHIX IOJI0OUPAXOT PABHOH HEUECTHOMY YHCITY ITOJTYBOJIH.

1.6. CoucTanne B 0HOM TPYyOONPOBOAHON CHUCTEME PA3JIMUHLIX CHOCOOOB FAllIcCHUSA MYJIbCa-
nuil. Tak, BO3MOXHA yCTaHOBKA AuadparM Ha BXOJe B €MKOCTh WIM Ha BRIXOAC M3 eMKocTH. lIpu
3TOM pa3sMEpbl EMKOCTH MOTYT ObITh YMEHBINCHR nMpuMepHO Ha 30% MO CPaBHEHHIO C EMKOCTBIO
0e3 nuadparmel. JJOOMHUTEILHEBIE TIOTEPH NARJICHUS NIPH YCTAaHOBKE NuadparMpl MEHBIIIE, YEM JI0-
MOJHUATENBHBIE MOTEPHU NPH PEe30HAHCHBIX KOJICOaHMAX.

[locnienOBaTEABHOCTD HPOBENEHUS OTCTPOHKHU OT PE30HAHCHBIX KOJeOaHMi, a TaKKe CHUXKe-
HUA KOJIcOaHui JaBJIEHMS Taza, NPeACTaBaIeT cOO0M NTepallHOHHBIA NPOIecC BHECEHNS U3MEHECHU
B KOHCTPYKLIHMIO TPYOOIIPOBOJHOH CHCTEMBI C MOCHEAYIONIEH IIPOBEPKOH 3P DEKTUBHOCTH HIMEHE-
HHUH PACcYeTOM I10 CHENHATIBHLIM IIPOTPaMMaM.

2. CHHKenHe BHOpanyu ¥ BHOPO3anIHUTa OKPYKAIIIHX 00HLEeKTOB

b

B TpyOONpoBOAHBIX 00BA3Kax MOPIIHERBIX MAIIMH MAaKCHUMAaJIbHAs 3HEPrUA IPUXOAUTCA Ha
HU3IHe TapMOHHUKH. PacdeTsl J0NyCTHMO MPOBOIUTE IO HECKOJILKUAM IIEPBBIM (110 3-5) coOCTBEH-
HBIM YacTOTaM KaXI0TO IIpojieTa U peaIM30BEIBATH OTCTPOHKY 110 3THM 3HAUCHUSM.

2.1, JIng ycTpaHeHUs MEXaHNYCCKUX PE30HAHCOB MPOU3BOAUTCS KOPPESKTHPOBKA TPyOONpo-
BOIHOH CHCTEMBI.

Crekrp COOCTBEHHBIX YacTOT NOOH MEXaHWYECKOM CHCTEMBbI 3aBHCUT OT €€ OOBeMHO-
KOHCTPYKTHUBHBIX PCIICHUN, YCIOBHH 3aKpEeIICHUs U HHEPIIMOHHO-)XECTKOCTHBIX NapaMeTPOB.

J1nst TpyGonIpOBOIHBIX CHCTEM TAKHMMHU MapaMerpaMu SBISIOTCH:

~ KOJIMYECTBO YYaCTKOB, PACIONIOKEHHBIX MEeXAY OIIOpaMU, HX KOHPUTypaLHs;

~ HaJIMYHUE COCPEHOTOUECHHBIX MacC H UX BEJIMYHHA;
- YCIOBHSA OIIUPAHUA;

— YHOpYTHE OHOPBI H UX XAPaKTCPHUCTHKH XKCCTKOCTH,
00 © Accoumanus «PocrexakciepTusan
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~ HHEPIHMOHHO - JXECTKOCTHBIC IIApaMETPHI Y4aCTKOB.

CocpefOTOUYECHHBIE MACChl YBEIMYUBAIOT HHCPLIMOHHBIC XapaKTEPUCTHKN H CHUXKAIOT 3HaYe-
HUsS COOCTBCHHBIX 4acTOT. IIpakTHYecky HOHIDKEHHE 3HAUeHHSA COOCTBEHHOM YacTOTHI CIOCOOOM
BKIIFOYEHUS JOIOJHHUTEIILHOU MacChl MOXET ObITh 3(d(eKTHUBHBIM NMPHU BEIMYHMHE MacChl, COM3ME-
PUMOM C MaCCOH yYacTKa.

B peanbHRIX cucTeMax COCPENOTOYEHHBIE MACChl KOHEYHBIX PAa3MEPOB YBEIHMYHBAIOT JKECT-
KOCTb CHCTEMEI. B OONBIIMHCTBE CIy4acB B pecajibHBIX TpYOONPOBOOHBIX CHCTEMAaX COCpeqOTOYEH-
HbIE MaCChl HMEIOT CaMOCTOSATENBHBIC ONOPbl B MOTYT PACCMaTPUBATHCA KaK Pa3ICIIMTCAN CUCTEMBI
Ha HE3aBHCHMBIE, C JKECTKMMHU 3aJ{eJIKaMH B TOYKaX IIPUCOEAUHCHUS Macc.

Y3KecTOUEHUE CUCTEMBI BKITIOUCHHEM IOIOJIHHUTEIBHON MacChl - (PAKTOp KOHCTPYKTHBHOIO
YBEJIHUECHHA COOCTBCHHOM YaCTOTHI. BIHAHME MacC B K&XKI0OM KOHKPETHOM CIIy4ae MOXKET OBITH HO-
JIYYE€HO TOABKO pacyeTOM BCEH CHCTEMBI B LIETIOM.

2.2. COOCTBEHHBIC YaCTOTH! TPYOONPOBOJA 3aBUCAT OT YCHOBHH 3aKpeIIeHHs €r0 KOHIIEBEIX
¥ IIPOMEXYTOYHBIX Y494aCTKOB. [IpH IpHMEHEHUM CKOJB3SIIMX OOHOCTOPOHHHX OIOp HEOOXOIMMO
NPEOBAPUTEIIBLHO NPOBECTH pacyeT Ha CTATHYECKYIO IPOYHOCTL H YOSIUTLECA B TOM, YTO COOTBETCT-
BYIOIIYIE€ OQHOCTOPOHHHE CBA3H SBIAIOTCA 3aMKHYTBIMH. 1IpH OTKIIIOUCHHH OZHOCTOPOHHEH OMOPSI
(B ciTydae pa3OMKHYTOM CBS3H) B HCXOJHBIX JaHHBIX U1 pacyeTa COOCTBEHHBIX YACTOT MPHHUMACT-
Cs1 CYMMapHas [UIFHa IIPOJIeTa MEXAY IBYMS COCENHHMH OIIOPaMH, YTO MOXET CYILIECTBEHHO CHH-
3UTh 3HAYEHHE COOCTBCHHOM (IIapHHAalIbHOHW) 9aCTOTHI yUacTKa.

Henecoobpa3HOCTh MPUMEHCHUS YIPYTAX ONOP € MPUHSATHLIMH XapaKTE€pPHUCTHKAMH >KECTKO-
CTU ONPEHCIAeTCS MO pe3ynbTaTaM pacyeTa. Y OPYTHe ONOphl, YMEHbINasd JKBHBAJICHTHYIO JKeCT-
KOCTh BCEH CHCTCMBl, CHIDKAIOT HIDKHIOIO TPAHMIIY YACTOTHOIO OHAIla30Ha Yy4aCTKa M CHCTEMHEL.
[IpumeHeHHe UX 3 PEKTUBHO NPH OTCTPOMKE OT PE30HAHCA B CTOPOHY YMEHBIICHUS 3HAYCHUH COO-
CTBCHHBIX 4aCTOT.

2.3. HeobxomuMoCcTe OTCTPOMKH TPYOOIIPOBOIHOM CHCTEMEI OT PE30HAHCOB OIPEHC/IACTCA
Mo KaXXJIOMy M3 IOTCHIHAAILHO BO3MOXHBIX MCXaHH3MOB BO30VKICHHMS BHOpanuiHd COIJTacHO TI.
6.3.1 HacTOgmIErO CTaHIapPTA.

[TocienoBareNibHO MO CTENEHH IENCCOOOPa3HOCTH H IPOCKTUBHOCTH NPUMEHIIOTCH Clic-
OYIOIIHE CIOCOOBI U3MEHEHHS IJIMHBI ITPOJIeTa.

- Ui BBIBOJA CHCTCMBI 3a IpeAeiibl pe30HaHca JOCTAaTOYHO U3MEHHTHL JJIMHY ydacTKa Ha

15-20%.
~ PEKOMEHIYETCS BHayalic IPOBOJUTH KOPPEKTHPOBKY B CTOPOHY YBEIIHUYCHUS

s T.€.

YMCHBIICHHA HIIKMHBIL LIDOJICTA L.

~ IIpu KaXa0M BHOBb IPHHATOM 3HAUEHHM L OpOBEpSIOTCS YCIoBHA 1. 6.3.1 HacTosiero
CTAHAAPTA MO BCEM BO3MYIIAIONIAM YaCTOTAM.

— B CJIy4ac BBIBOJIa CHCTEMBI U3 30HBI OJJHOIO M BXO/1a B 30HY APYTOro pe30HaHCca, CHCTEMa
KOPPEKTUPYETCS 10 HOBOMY PE30HAHCHOMY PCKHMY.

~ IMPH HEBO3MOXHOCTH KOPPEKTHPOBKHM B CTODOHY YBEIHUYEHHS f,, KOPPEKTHPOBKA IPO-

BOJAHUTCS YMEHBIICHHEM f;, T.€. YBENHYECHHEM [UTHHEI ONpeAEAIoero f, y4acrka.

2.4. Y CHOBHA 3aKpeIVICHUS U YIIPYIHUE OHOPHI.

Ilpu orpaHnyeHH® BO3MOXHOCTEH BApbUPOBAHUA IIMHOH MpPOIETa OTCTPOUKA CHCTEMBI OT
PE30HaHCa MIPOBOAUTCS BHIOOPOM THIIZ OIOP M HOADOPOM HMX JKECTKOCTH. MI3MeHEHHe pacriolioxe-
HUSI COCPENOTOYEHHBIX MACC 3aaeTCst paCYEeTYMKOM TOJBKO NPHM HAMWYMH B CHCTEME COCPEHOTO-
YCHHBIX Macc.
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[Ipr BX OTCYTCTBHM CHCUMAILHO BBOIAUTEH COCPENOTOYECHHBIC NONMOJIHUTEIIBHBIC MacChl I
H3MCHCHHUA CHEKTPa YaCTOT PEKOMEHIYETCs TOJNBKO MPH HEBO3MOXKHOCTH MPUMEHCHUS IPYTHX CHO-
c0o0OB 711 OTCTPOMKH OT PE3OHAHCA.

2.5. N3MeHeHNe T€OMETPHUH CHCTEMEL.

IIpn #HedDPEKTHBHOCTH CIIOCO0OO0B, H3MTOKEHHBIX B ITYHKTaX 2.1-2.4, He0OOX0AUMO HU3MEHHUTE
FCOMETPUIO CHCTEMBI, O0ecieynB CBOOOMY BapHalMKM f,, MAKCHMANbHO CIPSAMHB Tpaccy, IO BO3-

MOXXHOCTH H30eras JIMIIHUX NOBOpPOTOB. [Ipu 3TOM criocobe HeoOXoaUMO NPOBEICHUE MPORCPOU-
HBIX Pac4YeTOB TPYOONPOBOIa Ha MPOYHOCTH H KECTKOCTb.

2.6. IIpn HeapPEKTHBHOCTH CIIOCOO0B, U3IOKEHHBIX B MyHKTax 2.1-2.5, MI3MEHEeHHE HHepLH-
OHHO-XECTKOCTHBIX IapaMeTpoB TpyOonposona obecreunBacTCs IyTEM BAPBUPOBAHUS JUAMETPOM
TpyOoIpoBONa.

[Ipn paanguu cricnuAILHBIX HHEPIHOHHO-XECTKOCTHRIX TaCHTEIICH, aHTUBHOPATOPOB, HCXO-
I U3 DKOHOMHYECKOH U TEXHUUCCKON 1IENecO00pasHOCTH UX MPUMEHEHU S, IPOCYUTHLIBAIOTCA BapH-
aHTbl YaCTOTHBIX CIIEKTPOB CHCTEMBI C TACHTEIAIMH, K 10 (popMaM KOJ1€0aHHM HPOBOINTCS OLIEHKA
ux 3P PEKTHBHOCTH.

KoppekTpoBka TpyOONpoOBOMHOM CHCTEMBl JJId YCTPAHCHHUS MEXaHWYEeCKOro pe3OHaHCca
IPOBOJIUTCS IO KAXAOMY MEXaHH3MY BO30yKAeHHS KOJIeOaHHH HE MEHEe YEM 10 MATH MapMOHHKAM
U KOJIMYECTBY COOCTBCHHBIX HaCTOT KOJICOQHMM CHCTEMBEI, WIM PAaBHOMY YIABOCHHOMY 3HAYEHHIO
YHUCIa YY4aCTKOB CHCTEMBL,

3. PekomeHpanuu nmo HHCTPYMEHTAJILHOMY 00CTI€¢I0BAHHIO H MOHUTOPHHI'Y
TpyOOHPOBOIHLIX CHCTEM H HArHETATEILHBIX MALIHH IPH NYCKE H IKC-
HIyATAHHA

3.1. Uncrpymentansaeic obcnenoranus subpanmny {30].
enbio 00cnetoBaHus SBISCTCA:
- M3MEpPEHHEe YPOBHEH BHOpaun TpyOONpOBOAOB, CPABHEHHE X C JNOIMYyCKaeMbIMH (CM. II.

4.2.);
- OOpEeNeNCHUE CTEIICHN ONMaCHOCTH BHOpALH;

- aHaJM3 CMeKTPOB BHOpalMy, JUArHOCTHKA YACTOTHBIX CIIEKTPOB BUHOPOBO3MYINEHHH H UX
MHTCHCUBHOCTH;

— OlIEHKa YPOBHEH BHOpAallMK 3JIEMEHTOB HarBeTateNbHpIX MamyH (Tadn. 3-9) Kak HCTOU-
HHUKOB BUOpalluH;

- H3MEpPEHHE YPOBHEH MyNbCallUM JIABJICHHS, CpaBHEHHE UX C JOIMYCKAaeMbIMH, OIpeseie-
HHE HE0OXOOUMOCTH UX CHHKEHN

- onpeneneHue HeoOXOQUMOCTH BHOPO3AIIHTh! OKPYKaIOIIHUX OOBEKTOB;

- 3aKJII0YCHME O HEOOXOMVMOCTH NEpHOAMYECKOro HIM CTalMOHAapHOTO MOHHTOPHMHIA
BUOpanuy TpyOOIIPOBOIOB M HarHETATEIbHBIX MAIIHH.

3.2. V3sMepenus pubpaui.
iamepeHUs: B KaKIOM HAMCYEHHOM CEUCHHMH MNPOBOAUTCH MO TPeM OCIM. Y CIOBHO IIPHHH-
MAIOTCS CICQYIONIHE HAlIPABJICHHUA OCCH:
- Y - 110 OCH Bajia MaHIUHEI,

- X - B TOpU30HTAILHOI MIIOCKOCTH;
— /. - HOpMAJILHO K IDIOCKOCTH XY .
Hanpasnesue Y BBIIEPKHMBACTCSA 1O BCEH Tpacce s KaXIoro y4yacTka.
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Toukn n3MEpEeHUS:
- HarHeTarelbHas MalldHa - Ha TOpLax LUIMHADPOB, HarHETAaTeJIbHBIE NAaTpyOKH, PpyHOa-
MEHTHBIE OOJITHI;

~ ONOPH TPYOOIPOBOLAR;

— CEpPCAHHA KaxXOr'C HpoJaCTa MEKAY OIIOpaAMH, IIDH HAJIMYHUKM B IIPOJICTC MCXKAY OIIOpaMHUu
OTBOJOB - Ha KOHLIaX OTBOJIA.

Onpenensercs 4acTOTHBIN CHEKTp BuOpanuu. MsMmepsroTces pazMaxu BuOponepeMeIeHHil:
- 001uii (CyMMapHbIil ) YPOBEHbD;

~ I KQXKIOHW 4aCcTOTHOM COCTAaBJISIOIIEH CreKTpa.

[Ipu nposegeHnn usMepeHUN GUKCHUPYETCA PCKUM HarpyKeHus TpyOOonpoBO/a:
- COCTaB NPOJYKTa;

- TEMIEePaTypa Ha KAOKIAOM YUYaCTKE;

- JIaBIICHHE;

- MPOU3BOIUTEIILHOCTD;

— BpeMdA H Jara MOBEICHUSI U3MEPCHUM.

1p¥ MeHAIOIMXCA PEXUMAX JKCIUTYyaTalui TpeOyerca IpPOoBEeICHUE H3MEPEeHHN Ha 3-4-X pe-
XKAMax IPOH3BOAHTENIBLHOCTH. Pe3yabTaThl H3MEPEHUN MPOTOKOIUPYIOTCA ¢ yKasaHHEM HCIOIHH-
TEJIEH.

3.3. MOHUTOPHHT BHOpaIiiK TPYOONPOBOIHBIX CHCTEM.

Busg MOHHUTOpUHTa (ITEPHOSHYECKUN UM ITOCTOSHHBIN) ONpeneieTcs MPOSKTHOM NOKYMCH-
TallMer MJIM Ha3HavaeTcsd Ho pe3ylIbTaTaM HHCTPYMEHTAIBHBIX 00cnexoBanui [15].

3.3.1. llepyoandeckui MOHUTOPKHT.

Brimonssrores Bece TpeboBanus 1. 3.1. [leproanyHOCTE H3MEpPEeHUM BUOpAlUM NpH OIIOPHBIX
YPOBHAX HE BbILIE 2 (CM. IIYHKT 4.2) Ha3HavyaeTcad He pexe OJHOro pasa B Mecdal. llpu 3maueHMsAX
BAOpaIuy, IIpUOIKa0IIAXC K TPEThEMY YPOBHIO - He pexe | pasa B Henmenmwo. Ilpu ctadunmzanmu
BUOpallud B palioHE 3-10 YpOBHA B TcueHUe 4-X m3MepeHui (1 Mecdl) JOMyCTUMO YBEIUYHUTD Tie-
PHONUYHOCTE 0 OJHOTO MECALIA.

llpy BO3pacTanuu ypoBHEN OT 3 A0 4 HEOOXOAUM €XETHCBHBIM MOHUTOPHHI H IIpH JTOCTH-
KEHHH pa3MaxOB BHOpalMM CpeIHHX 3HAYCHUM B mojioce 3-4 ypoBHeHW TpeOyeTcs cpodHas OCTa-
HOBKA H PEKOHCTPYKIUIMS CUCTEMBI.

3.3.2. CranpoHapHbIH MOHHUTOPHHT .

Ipu cTaimoHapHOM MOHUTOPHHIE IIPEAYCMATPABACTCS

- Ha HarHeTaTeJbHBLIX MAIIMHAX - He MEHEE OJHOM ToYkH {110 X, Y, Z);

— Ha4 TpYﬁOHpOBOI[HLIX CHCTCMAX - HC MCHCC, HCM B TPCX TOHKAX IIO TpaCCe.

Honyckaercs (puKcanus ypoBHEH BUOpaALlMH I KaXOO0HM TOYKH MO OJHOMY WA IBYM HaM-
OoJIee BHOPOOIIACHBIM HAIIPABIACHUIM.

[To MakcuManbHBIM ypOBHsM BHOpanyy W3 BCEX HAMEYSHHBIX TOYEK IO TPACCE ¥ KOOPAMHA-
TaM BBIOUPAIOTCS HE MCHEE IBYX JJId BKIHOUYCHHUS CUTHATH3AUM JOCTHIKEHHA aBAPUHHOIO YPOBHS.

4. HopmupoBaHHe nNyJbCAIHA NOTOKA H BHOpanuH Tpy0OnpoBoI0B

4.1. Ilynbcamys noToka NpoayKra.
HepaBHOMEpHOCTh NOTOKA OTPAHHYHBAECTCS B 3aBUCHMOCTH OT pabodero JaBJICHHA.
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Taomuia 1
OrpaHu4eHus HePaBHOMEPHOCTH ITYJILCALIUM TTOTOKA
P, | <05 0.5 < 1.0 1.0=20 2.0 = 5.0 "5 5.0
Mlla |
o, % 4 = & | 4 =6 35 2 =4 2=-3

Jlns BcachIBarolMX JIMHUM U HE(dTIHOTO rasa AOIyCKaeTcs Oonplliee 3Ha4YEHHE IYIbCALUM
IABJICHHA.
4.2. Bubpauus TpyO0OnpoBOLOB.
HopMupytorcs 1o aMIuiuTy4e BUOpOIepeMEICHIN B 3aBACHMOCTH OT 4acTOTE]I BUOpaIHH.
Pa3inualoTcs NAThH OOPHBIX YPOBHEH BHODALIHH:
1. pacyeTHBIM IPH HPOCKTUPOBAHUH;
2. IOMyCKaceMBIN NPH IKCIINyaTal|y,
3. TpeOYHOIIMHM UCIPABICHUSR, PEKOHCTPYKIIHM CHCTEMBI;
4. YpOBEHL NOARICHUSA aBAPUWHEBIX CHTYAUUH.
COOTBETCTBEHHO B AMaNa3oHax:
— IO YPOBHSA 2 - YIOBICTBOPUTEILHOEC COCTOSHHIE TPYOONPOBOAOB;

~ 2-3 - nOoIlyCKaeMoe 3Ha4YCHUE, KOHTPOIb;

- 3-4 - OBHIIEHHBIA KOHTPOJIb, BO3MOXKHEI 0TKa3bl, HEOOX0UMb] HCIIPaBIICHHE, PEKOHCT-
PYKIHSA;
— BBIIIE 4 - JKCTPEHHOE UCIIPABICHUE.

B Tabn. 2 gansl IUCKpETHBIE 3HAaY€HUA OOITYCKAEMBIX 3HAYCHuil BHOpalMu TpyOOIPOBOIOB
JUIA (PUKCHPOBAHHBIX YaCTOT.

Tabnuia 2
Jlonyckaemple 3HAUCHUA aMINUIMTY L BUOpali TpyOOIPOBOAOB S,, MM
Ypo- ] YacroTta, [ 11 ?

| seme | 2 | 4 [ 6 | 8 10 [ 20 | 30 | 40 | 50 [ 60

1 120 115 100 90 85 | 60 50 | 45 4() 50

2 250 230 200 180 165 120 95 85 75 70
3 500 450 400 360 330 230 180 145 135 130 |
4 1250 | 1100 | 950 | 800 | 750 | 500 | 420 | 350 | 320 | 300 |

[IpakTryecku g 60JIBIIMHCTBA TPYOOMPOBOIHBIX OOBA30K HACOCOB H KOMIIPECCOPOB I'IaB-
HbI€ aMIUIMTY/IHbIE COCTABIISIONINE IPOIIECCOB BUOPAIUM OINPEAECIICHB] B IHUANA30HE C YaCTOTAMH 10

60-70 1.

[Ipn MoHHMTOpPHHIe BHOPOCOCTOSAHHS TPYOONMPOBOAOB B YCIOBHUAX JKCIUTYaTallH C IEIbIO
OLICHKH U BBISBIICHHS IPHUYMH MOBBILEHHBIX YPOBHEH BUOpaAlM, HEOOXOIUMO HMCThH, KPOME YPOB-
HeH IylbCcaly HaBICHUS, HHQOPMaUHIo 00 YpOBHAX BHOPAIMH KOMIIPECCOPOB, HACOCOB, (hyH/Ia-

MCHTOB K T L.

O1neHKa BHOPaLMOHHOTO COCTOSHHA HACOCOB M KOMIPECCOPOB, 332 HCKIIIOUEHHEM IIOPIITHE-

3 -1
BBIX MAIllMH ¢ HOMUHAJIBHOM CKOpoCcThIo OT 120 mo 15000 MU, mpoBOAUTCS IO 3HAUCHUAM Cpel-
HUX KBaJpaTUYHBIX 3Ha4YCHHUU BHOPOCKOPCTH (MM/C) B BUOponiepeMenieHni (MKM) B COOTBETCTRHHU

c [2] 1 [25]. B ocTanbHBIX cly4dasx, He Iper

YCMOTPEHHBIX B |2, 25] /71 OLEeHKM BHOpaLUy HCIIONb-
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3YROTCA IIDHBOAKUMBIC HHXC HJOIIYCTHMbLIC aMIUINTYIIbI BH6p3.I.IPIH Y3JI0B H JJICMCHTOB HAI'HCTATCIIb-

HBIX MaHIUH.
Tabmmna 3
Hacochl
Hactora Bpl‘i;“eﬂ”"‘ Bl <125 [125+165]165+25.01250+50.0| >50.0
JlonycTuMas aMIuIuTyna
BUOpALVH S, MKM 120 100 80 60 50
Tabmuua 4
OyHIaMEeHTH! TTOPIUHEBBIX MAIIHH
YactoTna kxosedanmii, I'i <35 3.5+8.0 80250 | 25.0+50.0
JomyctuMmas amMmnuryaa
BHOpAIHK S, MKM 400 200 100 50
Tabmma 5
DOyBaaMeHTh! 3/ICKTPO/IBUTATEACH
| Uacrora KOH_EGaH—H_ﬁ} 111 <8 ) - 8+ 12.5 ) O >125 1
JlomycTuMast aMIiuTya
| BuOpaunu S,, MKM 200 l 150 ] 100
Tabmuua 6
OyHaaMeHThl TypOOarperaros
| Uacrora xone6anmit, [ <25 | 25+50 ] > 50
JHonyctumad aMIIuTyaa
BHOpauuu S,, MKM 100 70 40
Tabmmua 7
[[MIHMHIPB B MEXCTYHEHYATHIE allllapaThl HOPIIHEBBIX MAlIHH
YacroTa konedanmii, ' < 10 > 10 l
JlonmycruMas aMImuTyaa
BHOpallMH S, MKM 250 200
Ta0nuua &
[ToqmunBRKH TypOOarperaTos
YacroTa konebanumit, I’ 2550 | 50+80 | 80135 > 135
HonmycruMas aMILTMTY A2
BHOpaiHu S,, MkM | 95 20 | 13 1.5 |
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TaGnauna 9
[lommUnmHUKY 3NeKTPOABHTaTE/ICH
[ Yactora I{éﬂeﬁaﬂ_ﬂﬁ:tﬂ : < 123 ] 125+ 16.5 16.5 + 25 2550
Jlonyctumas aMrmTyaa
BHGpamuy S,, MKM 80 65 50 25 |
Taomnua 10
Pabouee MecTO MAUINHUCTA
r‘llagmmmﬂeﬁaf{im, Fi <3 _*3 +5 | 5+=8 | 8~ 15 ] 15 + 30 | > 30 )
 HonycriMas aMImiATyia
BHOpaIuy §,, MKM 300 200 75 25 15 S |

4.3. bonee 11071HO OlIeHKA BHOPALM TEXHOJOTHYECKHUX TpYOOpoOBOLOB M3noxkeHa B [30].

OPUJIOKEHHE 6. PACYET HABHAYEHHOI'O PECYPCA (PACYETHOT' O
CPOKA CJIYKBbI) TPYBOIIPOBOJIA

1. Hacrosiimas meToauka OIEHKHM Ha3HAYEHHOI'O pecypca pacHpoCTpaHsieTcs Ha CTalbHBIE
TEXHOJIOTUYECKHE TPYOOIIPOBOAbI, BKIIIOYAsl 3MECBHKM TEXHOIOTHYCCKHAX IICUECH.

2. HazHayeHHBIN pecypc TpyOONpoOBOaa onpeneisieTcss Kak MUHUMAIbHOE 3HAYCHHE COCTAB-
JBIIOLIMX €To 3JIeMEeHTOB U coeauHeHuH. 11o Ha3sHadYeHHBIM PECypcoM MOHHMAaeTcsd YKa3aHHOE B
HPOEKTE pacyeTHOE 3HaYeHue HapaOoOTKH (B rogaX, THICSYaX 4YacoB), MpH OOCTHKEHHH KOTOPO
DKCIUTyaTanus TpyOOnpoBOAa JOKHA ObITh PEeKpanieHa Jjid OLCHKY €r0 OCTAaTOYHON NPOYHOCTH.

3. YkaszaHHad B IIPOEKTax BEIWYWHA HAa3HA4YEHHOro pecypca (pacd4eTHOro cpoka cimykObl)
TpyOONpoOBOa HE AOIDKHA npeBhilaTh 20 AeT.

4. JiAs DJIEMEHTOB TPYOONPOBOAOB C YMEPECHHOM TEMIIEPATYPOil IpH NMPOBENECHUHU PACUYCTOB
HA LUKJTHYECKYIO MPOYHOCTh HA3HAYEHHBIN pECYPC ONPEACIACTCA CIeAY M o0pa3oMm:

N,
;-] 0

2

P

N, - paCueTHOE YHUCIIO IOJIHBIX IMKIOB HAarpyXK€HUS 3a 1 o 2KCIuTyatauul TpyOonpoBoa,
T04CcYHTEIBacMoe no gopmyne (5.35),

[N ] ~ momycTHMoe YHCIIO NOJHBIX HKJIOB Harpy>KCHHA 3JIeMeHTa, onpenengemoe 1o Ghop-
MyJie:
- ~1.875

b
V.- _ (2)

3 1eCh

a= 80 Mlla wn b= 1200 - nns 5>1€MEHTOR U3 YIJIEPONUCTOHN K JICTUPOBAHHOH HEAyCTCHUTHOH
TANTH,

i’ —
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a= 110 Mliaw b= 1000 - i 31€MEHTOB N3 ayCTCHUTHOM CTaJIH.
[Ipy o, <80Mlla HazHA4YeHHBIN peCypc MPHHUMAETCA paBHBIM 20 rogaM.

5. JIJId BBICOKOTEMIIEPATYPHBIX TPYOONPOBOAOB W 3MECBUKOB HMPU OLCHKE ANUTEILHOM IIHK-
IIMYECKOH NIPOYHOCTH 110 ONPEACNCHHOMY PacyeTOM 3HAYCHHUIO O, U [0 KPUBBIM IUTENBHON IPOod-
HOCTHY HAXOIUTCA BpeMs 10 paspyulieHus {7'] B rofax, 3aTeM [o M. 4 onpeaenarorcs 3HaueHus [N ]

u N, . Jlajice moAcumTHIBaKOTCA Hapamerp ¢ = N_|{T|/[N,| n sennuvna nasnauensoro pecypea:

7]

,.:C+2‘33 npu c¢>1.0,

7 (3)

- <
233c41 PR esiO

T,
{Ipumeuanus.

a) IIpy OTCYTCTBHMU CHIPAaBOYHBIX JAaHHBLIX MO [JIUTENBLHOW NPOYHOCTH MaTepuana Tpy0omnpo-
BOJa JUIg onieHkw | T'] MoxHO BOCTIONB30BaTLCA (POPMYION:

I7]=1 1,4(1 2Tk J : (4)

o

4

0) Ecnm nosepouHnsiil pacuer TpyOOIIpoBoAa Ha TPOYHOCTE HE TIPOBOIMIICS, TO IPH OTCYTCT-
BUH KOPPO3HOHHOI'O M3HOCA BEIMUMHA | T] ompenensercs o GpopMylie:

3
[T]=11.4(S”'C‘) , (5)

SR

rae MEOXHATENS 11.4 coorsercrryet 20-TH rogam (100 000 gacos).

6. Jlnd BBICOKOTEMIIEPATYPHBIX TPYOOIIPOBOAOB H 3MEEBHKOB IIPH KOPPO3HOHHOM H3HOCE H
CTAaTUMECKOM HATPYXCHHUH

- T e ———r

m ri—] |
]:,:ch1<1— . Vﬂ.(m—-l)[s-—cg_) 114 g (6)
V § - ¢, Sz

- -

(s
V.. - CKOPOCTb KOPPO3HH B MM/TO/,

S, S, - HOMHHaJLHASA M PacyeTHAas TOJUIMHLI CTCHKH 3JIEMEHTA,
¢, - IprOaBKa Ha YTOHEHHUE CTCHKH,

m - NoKa3aTelib CTENEHHON 3aBHCUMOCTH Npeeiia JNTUTEIbHON NPOYHOCTH OT BpeMeHH (TIpH
OTCYTCTBUH CHPABOYHBIX JAaHHBIX NPUHHUMACTCS m = 8).

Ocranpreie 0003HaAYEHH - B COOTBETCTBHH € MYHKTOM |.4 HacTOsAMIEro cTaHIapra.

JIJIst OHEHKH Ha3HAYCHHOTo pecypca noMUMO Gopmylibl {(6) MOXKHO HCIIONIB30BATh pHC. M.6.1,
B KOTOPOM

7. Ilpy Hamu4YUMHA KOPPO3HOHHO-DPO3HOHHOTO H3HOCA CTEHKH DJIEMEHTa CpeaHeTeMIIepaTyp-
HOTo TpyOOIpOBOAa €10 Ha3zHAYCHHBIH PECYpPC pacCUHTRIBAECTCA 10 GopMyTie
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o
= (7

8. llpu coueraHuM YCTANIOCTHOTO MOBPEKACHUA U KOPPO3HUOHHO-3PO3MOHHOI0 W3HOCA MaTe-
pHalla B CpeIHEeTEeMIEpaTyPHBIX TpyObOonmpoBOOax HPOBOAMTICA pacdeT HA3HAYEHHOTO pecypca IIo
dbopmynam (1) u (7), a 3ateM BuIOHUpaeTCA HAUMEHbBIIICE 3HAYCHUE.

9. Ilpu coueTaHUU YyCTajiOCTHOrO MOBPEXKIAECHUS H KOPPO3HOHHOIO0 HU3HOCA B BBEICOKOTEMIIC-
pPaTypHBIX TpyOOIIPOBOJAX TMPOBOIMTCA pacueT HA3HAYCHHOTOo pecypca no dhopmynaM (3) u (6), a
3aTeM BBIOHpaeTCs HaUMEHbIIIEE 3HaYCHHUE.

10. Ecmu pacueTHas TOMIMHA CTEHKH JJIEMEHTA OKAXKETCS MEHBIIE e¢ OTOPaKOBOYHOTO pa3s-
Mepa , TO Ha3HAYCHHBIN peCypc Ui CPpEeaHE- H BBICOKOTEMIIEPATYPHBIX TPYOOIIPOBOIOB MNOACHUTHI-
BacTCH Takxke no dopmyne (7), B KOTOPOH pacyeTHas TOMIHHA 3aMCHEHA Ha 0TOPaKOBOYHYIO, a 3a-
TEM BbIOMpacTCA HAaUMEHBIIEE 3HAUCHHE.

Puc. 1.6.1. K onpenefieHnio Ha3HAYCHHOTO PECypCa BEICOKOTEMIIEPATYPHBIX TPYOOTIPOBOIOR

il r— P — Pl

68 © Accommanus «PocTexakenepTusay

© Hayuto-texunueckoe npennpuarue Tpybonposon (OOO «HTII Tpydonposoay)



CA 03-003-07 (CTII 09-07-03)

HOPMATHUBHO-TEXHHYECKHE JOKYMEHTbI

1. FOCT 14249-89. Cocynpl u ammaparsl. HopMBI B METOABI pacyera Ha IPO4HOCTH, 'oc-
ctangapt CCCP, Mocksa, 1989.

2. TOCT P UCO 10816-3-99. Bubpamus, KoHTpoJIb COCTOSAHHA MAIIHH IO PEIYILTATAM H3-
MEPCHUH BUOpauUU Ha He Bpamarommxcest dacTax, Hacrs 3, [IpoMuinrieHHbie MalUHHE! HOMAHAIb-
HO# MoOmIHOCTRIO Gonee 15 kBT ¥ HOMMHANBHOM ckopocTeio ot 120 mo 15000 mMus , Toccranmapt
Poccun, Mockga, 1999.

3. TOCT 12815-80. ®nanus! apMaTypsl, COCIMHATENBHBIX YacTeH U TpyOONpPoBOAOB Ha Py
ot 0.1 7o 20.0 MIla (o1 1 mo 200 krc/cm®). Tunel. IIpHcocIHHATENBHBIE Pa3MeEphl H pasMephl VII-
JOTHUTEJILHEIX ITOBEPXHOCTEH.

4, TOCT 12816-80. ®dnanisl apMaTyphl, COeIUHUTEIBHBIX YacTel H TPyOONpoBOAOB Ha Py
ot 0.1 10 20.0 MIIa (ot 1 mo 200 krc/cm?). O6mue TeXHUIECKHe TPEOOBAHHMS.

5. TOCT 12817-80. @maHue! mureie U3 ceporo uyryHa Ha Py o1 0.1 o 1.6 Mila (ot 1 no 16
krc/cMm’). KOHCTPYKUHY U pa3Mepsl.

6. FOCT 12818-80. dDraninsl auThie U3 XKOBKOTO uyryHa Ha Py ot 1.6 g0 4.0 Mlla (or 16 1o
40 krc/cm?). KoncTpyKipu u pa3MepHl.

7. TOCT 12819-80. ®nanusr nutelie cTadpHble HA Py ot 1.6 1o 20.0 Mlla (or 16 mo 200
kre/cM”). KOHCTpYKIME H pasMepsl.

8. 'OCT 12820-80. ®naniip! cTalbHBIE IUIOCKKUE IpuBapHele Ha Py o1 0.1 mo 2.5 MIla (ot |
oo 23 K]"C/CMZ). KOHCTPpYKIMH 1 pa3MEPHL.

9. I'OCT 12821-80. bnanup! cTanbHLIEe NpuBapHbie BCTHIK Ha Py oT 0.1 mo 20.0 Mlla (ot 1
10 200 xrc/em’). KOHCTPYKIHH 1 pasMepst.

10. T'OCT 12822-80. ®nanus! crajibHbie CBOOOAHBIE Ha NpUBapHOM Koiblie Ha Py o1 0.1 1o
2.5 MTTa (ot 1 mo 25 krc/cm”). KOHCTPYKIMH B pasMepBl.

11. MY-PB-1-86. Metoguueckue ykazaHud [0 PacyeTHOH OLCHKE M CHIDKCHUIO JHHAMMYIC-
CKMX BO3ACHUCTBHH Ha KOHCTPYKHHH TEXHOJOTHYECKOTO 000pynoBaHuMI. MHMHHEPTEXHUMIOPOM
CCCP.

12. MP 61-82. MeTtoguueckue pekoMeHRanuu. Meron pacyera CI0XHBIX HPOCTPAHCTBCHHBIX
KOHCTPYKUMH B 00nacti Hu3muX ¢opm xojaecdanui, 'occrannapt CCCP.

13. OHTII 02.18. PazpaboTka METOHOB MPOCKTUPOBAHMSA W JKCIUTYATAUHA TPYOOIPOBOIOB
ADC. Pykoroacteo 1o OOOCHOBAHMIO NMPOUYHOCTH TpyOomporogor ADC, MuHaTOM3HEPronpoMm
CCCP, Mocxksa, 1990.

14. T1b 03-385-03. 1lpasmna ycrpoiicTea ¥ 0e30macHON 3KCHIyaTalMHu TEXHOJIOTHYECKHUX
TpyoonpoBoaos, 1 YII «HTI] nmo 06e30macHOCTH B NMPOMBIILIICHHOCTH 1 ocroprexHaazopa Poccumy,
Mocksa, 2003.

15. 1Ib 03-582-03. IIpasuna ycrpoilcTBa K O€30MaCHOH IKCIUTYATAIIMH KOMIIPECCOPHBIX YC-
TAHOBOK C HOPILIHEBBIMU KOMIIpECCOPaMH, PA0OTAOUIMMH Ha B3DPBLIBOOIIACHBIX ¥ BPEAHBIX ras3ax,
I'VII «HTL o 6e3onmacHoCTH B ipoMblliieHHOCTH [ 'ocroprexnamsopa Poccun», Mocksa, 2003.

16. IIb 09-540-03. O0une npaBuna B3PHBOOC30NACHOCTH I8 B3PHIBONOKAPOONACHBIX XU-
MHYCCKHAX, HePTeXmMuueckux N HedrernepepadathBaromux npowssoiacts, ['YII «HTL nmo Oe3o-
HaCHOCTH B IpOMbHIJIEHHOCTH I'ocroprexaanzopa Poccuny, Mockga, 2004.

17. 11b 08-624-03. IlpaBuia Oe30nmacHOCTH B HEPTAHON U ra30BOM NPOMBILIIEHHOCTH, I YII
«HTIL] no 6ezonacHocTy B npoMeinuieHHOCTH ['ocroprexHanzopa Poceumn», Mocksa, 2004.

18. IIb 09-297-99. IIpasuna ycTpoicTBa ¥ 0€30MAacHOHN KCILTYyaTallHd KOMIIPECCOPHBIX YC-
TAaHOBOK C HOPIIHEBBIMH KOMIIpECCOpaMH, pabOTAIOIIMMH Ha B3PBIBOOIIACHBIX M BPEJHBIX rasax,
['VII «<HTL] o 6e3onacHocTy B mpoMeltiieHHOCTH I ocroprexHanzopa Poccuny, Mocksa, 2000.

© Accommanua «PocTexakcnepruzay 69

© Hayuno-texnudeckoe npeanpusatue TpyoGonposon (OO0 «HTI Tpybonposony)



CA 03-003-07 (CTII 09-07-03)

-

19. IIb 12-529-03. IlpaBuna 6e30MaCHOCTH CUCTEM ra30paclpeAclICHUA U ra3onorpediIecHus,
VT «HTH mo 6e3omacHocty B npoMsiivieHHoCTH 'ocropTextanzopa Poccuny, Mocksa, 2003.

20. ITHAD I'-7-002-86. [IpaBuna 1 HOpMB! B aTOMHOH 3HepreTuke. HopMsI pacdeTa Ha Mpoy-
HOCTE 00OPYIOBAHUA M TPYOONPOBOMOB aTOMHBIX JHEPrETUYECKUX YCTAaHOBOK, « JHEPIOaTOMU3-
mat», Mocksa, 1989.

21. IlporpammMuas cucremMa CTAPT. Pacder mpo4HOCTH U KECTKOCTH TpYyOOIIpoBONOB. PyKo-
3oacTBO nonkzorarend. OO0 «HTII Tpybonposomy.

22. PTM 38.001-94. Vkazanus 1o pacyeTy Ha OpOYHOCTH M BHOpPAIUIO TEXHOJIOTHYECKHX
>TAIBHBIX TpyOonpoBonoB, MuntTomsxepro Poccun, Mocksa, 1994.

23. PJ] 10-249-98. Hopme! pacueTa Ha NPOYHOCTL CTAMOHAPHBIX KOTJIOB M TPYyOOIPOBOIOB
1apa B ropsuch sogel, I'Y1I «HTL{ mo 6e3omacHocTH B NpoMBIIUICHHOCTH LocroprexHansopa Poc-
>H», Mocksa, 2001.

24. P11 26-15-88. Cocynpl ¥ annapatbl. HopMB! 1 METOE! Ha NPOYHOCTL H FEPMETHUHOCTD
DNAaHLEBLIX COCOUHEHHI.
25. CA 03-001-05. LenrpobexxHbie HACOCHBIE H KOMIIPECCOPHBIC arperaThl ONACHBIX IIPON3-

30[ICTB. JKCIUTyaTarfdoHHble HOpMEI BuOpanun. HILL «/[nramuka», Accounanms «Poctexakcnep-
n3za», Mocksa, 2005.

26. CHull 2.01.07-85. Harpy3ku ¥ BO3IECHCTBHA.

27. CHulI 2.04.12-86. Pacder Ha MpOYHOCTL CTAILHBIX TPYOOIIpOBOIOB.

28. CHull 2.05.06-85. MarucrpanbHeie TPyOOITPOBOIHI.

29. CHullI 23-01-99. CrpontensHas KJIMMaTOIOTHSL.

30. CTII 07-04-02. Ouenka BubOpauun TexHonorugeckux rpyoonposonos. OO0 «HTII Tpy-
yomposoay, 1999,

31. CTII 11-06-01. Texponoruueckue TpyOOpoBoasl HedrenepepadaTeiBaomet, HepTeXu-
IHYeCcKol 1 XxuMuiecKoil npomslienHoct. OO0 «HTII Tpybornposon», 2006.

32. ANSIV/ASME B31.3. ASME Code tor pressure piping, B31. Chemical plant and petro-
cum refinery piping.

33. ANSI/ASME B31.8. ASME Code for pressure piping, B31. Gas Transmission and Distri-
ution piping systems.

34. ANSI/ASME B31.1 ASME code for pressure piping, B31. Power piping.

70 © Accounanys «PocTexaKkclepTH3a

© HayuHo—-texHnuyeckoe npeanpustue Tpydonposoa (OO0 «HTIT Tpybonposon»)



OEAEPAJILHASI CIYXBA Ipezune HO Accounauus
10 3KOJOIrH4ECKOMY , S A

TEXHOJJOTHYECKOMY H - «PocTexskenepTazay
ATOMHOMY HAZ30PY
E.A. Manopy

109147 Mockea, yn. Tazancxas, 0. 34
Tenegon: 912-39-11
Tenemain: 111633 "5PHAEP"

Tenegpaxc: (095) 912-40-41
E-mail: atomnadior@gan.ru

FH L RO0F N A Y-S50 42?’/?
HaNe ______ _or__

oT

I I

YBaxaeMblil EBrernii ApceHTEeBHY !

PocrexHan3op paccMoOTpell NpelCcTaBieHHbIH BaMu cTaHAapT AcCouUHauHu

«Pocrexakcnepriza» «Pacyers! HA nNpoOYHOCTP H  BHOpaUHIO CTaIBHBIX
TEXHOJIOrHYECKHX TPYOOIIPOBOAOBY.
CautaeM BO3MOXHEIM KCIIONIB30BaHUE YKA3aHHOIO CTAHHAPTA B KayecTBe

PeKOMEHIATEILHOIO HOPMATHBHOTO JOKYMEHTA MEXOTPacaeBOro NpHMEHEHHS .

Crarc-cekpeTapb-3aMecTUTENb _%)&
pykosoauTes PocrexHansopa . K.JI. Yaiika

. Vico. I3aTanos A.A.
T. 911-64-94



