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PexomennoBan PocrexHansopom B KadecTBe IOKYMEHTA MEXKOTPACIEBOrO MIPUMEHEHHS
(macemo K4 -50/1219 ot 27.11.2006).

CraHnapT yCcTaHaBIMBAeT METO/bl PAacueTa Ha CTATHYECKYI0 H IMHKIMYECKYIO IPOYHOCTD, a
TaKKe BROPALIHI0 TEXHONOTHYECKHK CTalbHBIX TPYyOONpOBOAOB, pa6OTAIINX NOK BHYTPSHHHM H3-
OBITOYHBIM H HapYKHBIM (BaKyyMHEIE TPYOOIIPOBOABI) NABIEHUEM, @ TAKXKE IOX ACHCTBHEM JOMON-
HHUTEIBHALIX HAarpy30K H BO3JEHCTBUH.

Pacnipocrpansiercss Ha HpOEKTHpYyeMblE, BHOBb H3TOTABIMBacMblEé H PEKOHCTPYHPYEMBIC
CTajlbHBIE TEXHOIOTHYECKUE TPyOONpPOBOIB!, MpeHAZHAYEHHbIE I TPAHCHOPTUPOBKH ra3oobpas-
HBIX, TaPOo0OOPasHEIX U KUIKMX CPe U SKCIUIYaTHPYIOIHECS Ha OIACHBIX ITPOM3BOACTBEHHBIX 00B-
€KTaX B 3aKPBITHIX 11€XaX, HAPYXKHBIX YCTAHOBKAX, a TAKXKE NPOKIAbIBAEMbIX HAJ3¢MHO Ha HH3KHX,
BBICOKHX OIIOpaXx, 3CTaKajaX ¥ MOA3EMHO B HEMPOXO/HbIX ¥ MOXYNPOXOAHbIX KaHAllaX.

Cranpapr comepxut TpeOoBaHUA 10 ONMPEACTCHUIO TOMIMHBI CTEHKH TPYO # (HacCoHHBIX Ne-
Taneit Tpybonporona u3 ycnoBus 0OecledeHUs HX Hecyiled CHOCOGHOCTH rmoj AeHCTBHEM BHYT-
peHHero M HapyxHoro masienus. IloBepounslfl pacyer TpyOOHmpOBOAa NPEAYCMATPHBAET OLSHKY
CTATUYECKOH H IMKINYEeCKOH DPOYHOCTM NOA AEHCTBHEM HArpy30K M BO3JCHCTBHUIH, COOTBETCT-
BYIOIUMX KaK HOPMaJIbHOMY TEXHOJIOIHYECKOMY PEXXHUMY, TaK ¥ JOIMYCTHMBIM OTKJIOHEHHSAM OT Ta-
KOTO pexuma.

Tpenycmorpen pacuer Tpybonposona Ha BHOpaLUIO MPU NPOSKTUPOBAHHH, IIyCKOHANAI0Y-
HBIX paboTtax M sxciuryarauuy. IlpuBeneHsl peKOMEHAUMH MO ONPENEICHHUIO aMIIUTY B! H 4acTo-
ThI AyJbCauuid NaBiieHus pabodeil cpesbl, TeHEPHPYEMBIX 000pYIOBAHUEM, U CODCTBEHHBIX YacTOT
xoneGanur tpybonposona. ChopmymupoBaHsl YCIOBUS OTCTPOHKM TpyOOMpOBOAA OT pE30HAHCA.
HaHbl KpHTEpHH NPOYHOCTH TPyOONPOBOAA IPH HATMYHH BHOpaIHu.

CraHgapT npenHa3zHadyeH Ul CHEHANHCTOB, OCYIUECTBIIOIUX HPOEKTHPOBAHHE, CTPOH-
TENBCTBO M PEKOHCTPYKUMIO CTANBHBIX TEXHONOrMYecKHX Tpybomposonop B HedrenmepepabaThi-
BAIOILIEH, XUMHYECKOH, HEHTEXUMUIECKOH, Ta30BOH U JPYTUX CMEXHBIX OTPACIAX IIPOMBILILIEHHO-
CTH.

Texcr Hacrosmero wW3JaHus CTaHOAapTa CONCPXKHT M3MEHEHHA M JIOMOJHEHUS K
CTII 09-04-02 (001-CTII/A), Boinymensomy B 2004 rogy s3ames PTM 38.001-94 «Vkazanus no
pacuery Ha IPOYHOCTH ¥ BUOPALMIO TEXHONOTHYECKUX CTATIBHBIX TPYOOIPOBOIOBY.

Hacrosmmit crangapr He Moker (bITh MOJHOCTHIO HIIH Y3CTHYHO BOCIIPOH3BEeH, THPAKH-
POBaH H pacpocTpanen 6e3 NHCLMEHHOTO paspenieHns Acconnaunu «Pocrexaxkcnepruzay,
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BBEJEHUE

B Crannapre 0606IeH MHOTONETHHE OfBIT B 007aCTH OLEHKHU [IPOYHOCTH TEXHOIOIHYECKUX
cTanbHEIX TpyGonpoeonos. Heo6xonumocTs B pa3paboTKe CIEMUAIBHOIO HOPMAaTHBHOTO JOKYMEH-
Ta M0 PacHYeTy Ha NPOYHOCTH OGYCIOBIEHa CHEIHMDUKOH TeXHONOTHYECKHX TpyOONpOBOIOB, KOTO-
pble XapaKTepU3YIOTCA:

~ IMOBBIEHHON ONACHOCTHIO TPAHCMOPTHPYEMbIX Cpel (KOPPO3HMOHHAs aKTHBHOCTD, B3DhI-
BO- H TI0XaPOONACHOCTh, TOKCHYHOCTS);

- IIMPOKUM JMAaNa30HOM M3MeHEHUS pabodnX rapaMeTpoB (TeMIIepaTyp, NaBJIeHHH);

- pa3H006pa3HeM BO3MOJKHBIX MECXaHN3MOB paspyHICHIA B PE3YJIbTATC CTaTHYCCKUX, UK~
JINICCKNX U AMHAMHYCCKHE BOSHCﬁCTBHﬁ.

IpumensBuniica 1o Hepasuero spemenH PTM 38.001-94 «Yxasanma no pacdeTy Ha mpou-
HOCTh M BUOPALMIO TEXHOJIOHYECKHX CTANbHBIX TpyOonpoBonoBy [22] ycrapen, oco0eHHO B 4acTH
OLIEHKH IIPOYHOCTH Haubollee HalpsKEHHBIX 3JIEMEHTOB TPYOOIIPOBOAOB - OTBOJOB, BPE30K H
TpoHHUKOB. OTIeNbHbIE MOJOXKEHUA HOTPeOOBATIOCH IPUBECTH B COOTBETCTRBHE C «IIpaBunaMu ycr-
poiicTBa ¥ 0€30MaCHO# IKCILTyaTallMKM TEXHONOrHuyeckux tpyOompoBoxos, I16 03-585-03» [14] u
JPYTMMH HOPMATHBHBIMH JOKYMEHTaMH 110 pacyeTy Ha NPOYHOCTh, BBEACHHBIMU B 1efCTBUE HOCHE
1995 roga [23], {11, [2], [20]. Iipu >1om npoBenena rapmonmsamun ¢ HopMmamu CHIA ANSVASME
[32], [33], [34].

Hacrosimumit cranmapr ycraHaBlIHMBaeT METOHBI pacyeTa Ha CTAaTHYECKYI M LMKIHYECKYIO
MPOYHOCTB, & TaKke BHODALMIO TEXHOJOTHYECKHX CTANbHBIX TPy6ONpOBOLOB, paGoTalONMX oI
BHYTPEHHHMM H30bITOYHBIM M HAPYXHBIM (BaKyyMHBIH TpyGONpOBO) AaBJICHHEM, a TAKXKE MOJ JCH-
CTBHEM [IONIIOJHUTENBHBIX HAarpy30K U Bo3jeicTBuil (Bec TpyOonpoBoxa, TeMIieparypHbIH Harpes,
cMenieHue onop u 1.01.). HopMsl 4 MeTozbl pacyeTa Ha NPOYHOCTh MPUMEHHMBI IIPH YCIIOBHH, YTO
OTKJIOHEHHS OT TEOMETPHYECKHX Pa3MEpOB H HETOYHOCTH IIPH M3rOTOBIEHHM DPACCYUTHIBAEMBIX
9JIEMEHTOB HE IIPEBBIAIOT JIOIYCKOB, YCTAHOBICHHBIX HOPMAaTHBHO-TEXHUYECKOH JOKYMEHTALMEH.

CrannapT npepHasHaueH Uit CHeNHalUCTOB, OCYIIECTBISIOMMAX MPOSKTHPOBAHME, CTPOM-
TEALCTBO M PEKOHCTPYKIMIO CTAJIBbHBIX TEXHOJIOTHYECKMX TPyOOmpoBonoB B HedrenepepabaTsi-
Balollel, XUMHYecKkoi, HeDTEXHMHUYECKOHR, ra30BOM M JAPYrHX CMEXHBIX OTpacisiX MPOMBIHUICHHO-
CTH.
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OCHOBHBIE YCJIOBHBIE OBO3HAYEHMUS

TepMPIHLI U €OUHHIBl H3MCPCHUA

VYcenosaoe
0603HaYeHHE

TInomiaab HONEPEYHOTO CEYEHUS TPYOHI, MM

prCHﬂXIOH.laﬂ Iiomanb HaKjIaKH, MMr

YKpennsonas niomap mIynepa, MM

Paguycel HauansHOR ¥ KOHEYHOH HOIYKPYTOBBIX TPEILUHH, MM

IuprHa HaKIaaKH, MM

IlupyHa YITIOTHUTENBHOR NPOKIANKH, MM

CymMapHas npn0aBka K TONIIUHE CTeHKH, MM. IIpuHuMaeTcs cornacHo
n. 1. 1.6.3-1.6.6

Texnonornyeckas npubaBka K TodmuHe CTeHKH, MM. IIpuruMaercs corsac-
Hom. m. 1.6.3-1.6.6

o

TIpubaBxa K TOMUHHE CTEHKHM HAa KOPPO3HIO U 3p03H10, MM. [Ipunumaercs
cortacHo m. 1. 1.6.3-1.6.6

o
=

CkopocTs 3ByKa, M/cek

Hapyxnniit nuamerp TpyO6sl MiH geranu, MM

o0

BHuyTpeHnui AuaMeTp TPYOb! MM ACTANH, MM

o

Homunanesei# guameTp (yCIOBHBIH IPOXON), MM

HapyHblii nHaMeTp KOXKyXa W30/AUMH (IIPH OTCYTCTBHM KOXYXa — Hapy X~
HBIH [YaMeTp M30JSIUH, IPH OTCYTCTBHH H30IAUMH — D, = D), MM

o |
z

=

Hapyx#siit auamerp witynepa (OTBETBICHNS) MK JHAMETP LEHTPAJILHOTO
OTBEpPCTHS B 3aLIYIIKE, MM

JlomyCTHMBIA MamMeTp OTBEPCTHS, HE TPEGYIOMETo YKPEIeH A, MM

BHyTpeHHHMIT AMaMeTp mITyLepa (OTBETBICHNUA), MM

&R

OKBHBalCHTHBINA INaMeTp OTBEPCTHSA B HETANY C BHITAHYTOH
TOPIOBHHOH, MM

LW

&
£

Moaynb ynpyroctu maTepuaiia B X0JI0JHOM coctosinum, MIla

Moaynb ynpyroctu MarepHaia pH pacueTHoH TeMneparype, MIla

i-s1 yacToTa coOCTBEHHBIX Konebanuii Tpybonpososa, I'y

i-5 4aCTOTa BOIMYIAIOIIEH Harpy3ku, '

ITapamerp, xapaKkTepu3yrONIMi KOBIEHTPALUIO HANPSDKEHUHA U3ru0a B
TpOHHMKE

BricoTa BeInYKII0§i YaCTH 3arIyIIKH, MM

SIS ENEN IS

Pacuernsie 3HaueHns BBICOTHI BHEWIHEH H BHYTPEHHEH YacTH WITYLIEpa, MM

hb ’ hl;}

MOMeHT HHEPLHH NONEPEYHOTO CCYCHHUS TPYOEL, MM

~

MowmeHntsi MHEPLIMM ITONEPCYHOT0 CeYCHU 1Ty HEpa, MM4

TlospHBI MOMEHT MHEDIIHH TIONEPEYHOrO CEUCHHS IITYLEPa, MM

N
-

pb

Kosdduunent nureHcHPuKauy H3THOHBIX HANPSHKEHHH U3 IUIOCKOCTH
TPOHHHMKA MM OTBOJA
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TepMHHBI ¥ eMHMIBI U3MEPEHUS YciosHoe
0003Ha4eHHe
Kooaddnauenr unreHcnpukany n3rnOHBIX HANIPKEHUR B ITIOCKOCTH ;
TPOHHHKA MK OTBO/A i
Ko dunuent unreHCHDHKALMY HAIPSIKECHUA B OTBOAAX k,
Koa¢pduupmert rubxoct H30THYTOH TpyOB! 6€3 y4eTa CTECHEHHOCTH Jie- K
(dbopMany ee KOHUEBEIX CeYeHHH ?
KoaddumeHT rubkocT H30rHyTo# TpYOB! ¢ YYETOM CTECHEHHOCTH Jie- e
tdhopmanyu ee KOHLEBLIX CEUCHUN P
Amnnuryzna 3¢ QexTuBHOro 35aYeHns ko3hhunyeHTa TETeHCHBHOCTH Ha- K
IIpSDKEHUH, COOTBETCTBYIOIIETO NOpOry ycranoctu, Mlla o
PacuerHas jyinHa 3i1eMeHTa, MM 4
Jlmina TpyOBl WM [IPOJIETa, M L
Hsrubaromuil MOMEHT, NeHCTBYIOLIMI U3 ITIOCKOCTH TPOHHHKA HIIH OTBO/a, M
o
H-mm
Usrnbaromuilt MOMeHT, AeHCTBYIOIMI B INIOCKOCTH TPOHHMKA UITH OTBO/IR, M
H-MmM !
Kpyrsinuii moment, H-mm M,
[Toronunas macca Tpy0onpoBoaa, kr/m m
OceBoe ycuine oT JIONONHUTENbHBIX HArpy30K, H N
PacdeTHOE YMCIIO JIOMHBIX IMKIIOB, COOTBETCTBEHHO OT COBMECTHOTO JACHCT-
BHs BHYTPCHHETO JABJICHHUS H TONOJHUTENBHBIX Harpy30K ¥ TONBKO OT AEHCTBAA N, N,
BHYTPEHHETO JIABJACHHUA
Yucno nomHLIX UKIOB, COOTBETCTBEHHO OT COBMECTHOTO JIEHCTBHA BHYT-
PEHHETO0 JABICHUS U IOMOIHATENBHBIX HATPY30K U TONBKO OT AeHCTBUA BHYTpeH- | N N,
HEro AaBJIeHUs
UHCnOo HONHBIX HUKIOB, COOTBETCTBEHHO C aMILINTYA0H 9KBUBANICHTHOTO NN
HalpsDKEHHA o, H C pa3MaxoM KoneOanui JaBneHus AP, e
JlonycxaeMoe 9HCHo TORHEIX UKIOB IPH BUGPAIIHK V],
Yucno oboporos Basta, 00/MHH n
PacderHoe BHyTpeHHEE H30BITOYHOE WM HapyKHOe AasneHue, MIla. [Tpu- P
HuMaeTcs cornacuo m. 1.3.2 u 1.3.5 cooTBeTCTBEHHO.
JonycTtumoe H30bITO9HOE BHYTPEHHEE MIIH HapyKHoe AaBicHue, MIla [P]
Pabouee u ycnosuoe naenenne, Mlla P, P,
Ionepeynsle ycnnns, AeHCTBYIOIME B IBYX B3aHMHO NEPHCHAUKYIIAPHBIX 0,, 0
mnockoctax, H 07 =
Paayyc kpHBH3HKI OCEBO# JIMHHUH OTBOKA, MM R
Paglyc CKpYTJICHHA TOPIOBHHEI B TPOHHIKOBOM COEIMHEHHH, MM r
HoMmuHajpHas TOAIUHA CTEHKH TpyOpl WK HaCOHHOM JETaNN, MM s
HoMuHanbHast To/MIIMAA CTCHKH LITY1epa, MM 55
PacueTHas TO/IMIMHA CTEHKM MaruCTpald TpOHHHKA ApK @, =1.0, MM 5o
PacueTHas TONMHA CTEHKH WTYLEpa TPOHHKKA npy @, =1.0, MM Sop
PacueTHbIe TONMMHEBI CTEHOK TPYO M (DACOHHBIX AeTaneH, MM Spr Sgi
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TepMUBEI K €AMHHILI U3MEPEHHA

VYenosraoe
0003HaueHHE

OKBUBAICHTHAS TOJIU[HA CTEHKH Marucrpanm TpOI‘/'IHI/IKa, MM

N

e

Pacuernas Temneparypa cTeHkd Tpy6omposona, °C. IIpunuMaercs CoraacHo
n. 1.3.7

DUKTHBHBIE TEMIIEPATYPEI MPH PacyeTe BHICOKOTEMIIEPATYPHBIX TpyOonpo-
BOIOB Ha 9Tanax 2 ¥ 5 noBepo4HOro pacyera, °C. IIpHHHMAIOTCA COrTIACHO
m 5.1.7

Ckopocts 110TOKa B Tpybonporoze, M/c

MOMERT CONPOTHBIEHHS MONEPEHOT0 CEYSHHs IPH H3THEE, MM

Cunopoit pakrop Ha i-ToM 3Tane pacuera

KoaddumueHT HaiexHOCTH 115 HATPY30K MM BO3ACHCTBHI i-TOTr0 THIIA

bespasmepHblil napaMeTp, XapaKTepU3YIOIHIA TOHMXEHHYIO XKECTKOCTb OT-
BOJA ITPH AeicTBIM H3rHdalonero MOMeHTa

Koaddunuent crecHenus nedopmaim n3ruba Ha KOHL@X OTBOJA

CyMMa yKpEIUIAIOIHX ITOMAnei, My~

Bpemennoe conpoTHBIICHNE PAa3psIBy COOTBETCTBCHHO IIPH PAcYeTHOH TeM-
neparype u 20°C, MITa

IIpenen Texy4ecT: COOTBETCTBEHHO IIPH pacueTHOH Temmeparype u 20°C,
MITa

VceinoBHBIH npenen TeKy4ecTn Opd octatounoi gedopmanun 0.2% coOTBET-
CTBEHHO IIpH pacdeTHOH TemnepaType u 20°C, MIla

2
O 02> Tpo2

VcnoBHblH penen TekydecTy npy ocratouso# nedopmanun 1.0% coorset-

20
= G0, 0

CTBEHHO IIpH pacyeTHo# Temneparype u 20°C, MIla PLO? T pL0
VCHoBHBIH Npesien JUIMTENLHON IPOYHOCTH Ha pecypc 10° 4acos mpu pac- .

4eTHOM Temneparype, Mlla /10
VCnoBHBIH mpeesn MoA3y4YeCcT! IPH PacTsKeH!H, 00YCIaBIMBAIONINI Ae- o )

dopmanyio B 1% 3a 10° yacos npy pacueTHol Temneparype, MIla slomt |
PacueTHOe KoTbLIEBOE HANIPSDKEHNE OT BHYTPEHHEro fAanienus, MIla o
AMILTHTY 161 5KBHBAJICHTHOIO HATIPSUKCHHS ITONHOTO LMKIIA i-TO peHMa Ha-| -

rpyxenus, Mila e e
MakcumansHas aMIUIMTYZa Hanpskexnui npu BuOpanuu, MIla o,
PacyeTHas 1 JOMyCTHMas aMILIMTY/bl HanpsokeHuit pu Bubpammu, MIla | {o,. }, [o—mL
OKBuBaneHTHOE Hanpsxenue, MITa o,
CyMMmapHoOe cpellHee 0CeBOE HAIPSIKEHHE OT BHYTPEHHETO JaBJICHHs, Oce- -

BOM cuiibl ¥ M3rubaromero momenra, MIla z
CpenHee oceroe HanPsKEHHE 0T BHYTpeHHero napiieHns, MIla o,
Ocesoe HanpsxkeHue OT n3rubaromero momerTa, Mlla O |
Hanpsxenue ot oceBoit cuisl, MIla o

JonyckaeMble HapsDKEHUs [IPH pacyeTHOM TeMiepaType n upu 20°C,
MIla. Onpenemnarorcs cornacHo 1. 1.4

HonyckaeMasn aMIVIMTY A2 3HaKONICPEMEHHMIX HAIIPAKCHUH IPH LHUKIHYC-
CKHUX BO3IeHcTBHAX, MIla
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Venosroe
TepMHHE! ¥ €AMHULBI H3MEPEHUS
o6o3HaueHue

Jorryckaemas aMIumMtyia BUOpaLMH, MKM c,

KacarensHoe Hanpspkeaue ot kpyyennd, Mlla T

Koa¢hdpuuueHT npoYHOCTH 3JCMEHTa CO CBAPHBIM IIBOM NIPH PaCcTHKCHHH. o
ITpunumaercs cornacno 1. 1. 1.5.1-1.5.5 r

KoadduuueHT NpoyHOCTH MEMEHTA C HONEPSIHBIM CBAPHBIM MIBOM IIPH @
usrube. [Ipunumaercs cornacHo m. 1.5.7 bt

Koa¢duisent npoyHOCTH 31IEMEHTA C YTIIOBKIM CBapHEIM HiBoM. IIpuanma-
ercs cornacHo . 1.5.8 -

KoatpduuuenTt npogHOCTH 21EMEHTa, 0CIIabIeHHOro OTBEPCTHEM. BhiuKc- o
JAI0TCS B COOTBETCTBHM C 1. 3.4.3 ¢

Kospduuenr yepeaueHUsA KOMIICHCAMOHHBIX Hanpspkenuid. [Ipunnmaerca P
corytacHo 1. 5.1.7

Koaddumment penakcanyy KOMIICHCAIIMOHHBIX Hanpsokenni. [Ipurumaercs 5
cornaceom. 5.1.7

INapamerp BHYTpeHHETO HaBICHUA o, o,

j-9 HU31Las Kpyrosas 4acToTa cOOCTBEHHBIX KoJIebaHuH, pajuan/c o;

j-st HU31Ias TEXHHYecKas YacToTa cCoOCTBeHHBbIX Konebanui, ' i

1 OBIIME NMOJIOXKEHUS
1.1 Ob6aacTh npuMeHeHNA

1.1.1. HacTosimmii cTaHgapT COLEPXKHT OCHOBHBIC MONOXKEHHUS 110 PacdeTaM Ha CTATHYECKYIO
W LHKIHYECKYIO MPOYHOCTbD, @ TaKXkKe BUOPAIHI0 CTAIbHBIX TEXHOJNOTHYECKHX TPYOOIPOBOIOB ¢ pa-
Soueit Temneparypoil or Munyc 70 go muoc 700°C, napyxHEM nasnerneM no 0.1 MIla (raxyym-
HBIA TpyOOIIPOBOA), BHYTPEHHUM H30bITOYHEIM AaBneHHeM no 10 MIla u oTHONMIEHWEM TONIIMHBI
CTEHKM K HapyXXHOMY nuameTpy (s —c)/D <0.2.

1.1.2. Cranzmapt pacnpocTpaHsAercs Ha MPOEKTHPYEMble, BHOBb M3rOTaBIHBaEeMBIC M PEKOH-
CIpYHpYEMBbIE CTalbHbIE TEXHOIOrHYeCKHE TPyOOIPOBOIBI, SKCIUTYaTHPYIOIIKEC Ha OMACHEIX MPO-
W3BOICTBEHHBIX OOBEKTaX B 3aKPHITHIX LEXaX, HAPYKHBIX YCTAHOBKAX, a TAKKE IIPOKIATBIBAEMBIX
HA/{3¢MHO Ha HU3KHX, BHICOKHX ONOPaXx, 3CTaKa[aX U NOA3EMHO B HEMPOXOAHBIX U MONYHPOXOIHBIX
kananax. CTanpapr He pacnpocrpaHsiercs Ha TpyOompoBonsl, TpeOoBaHHs K MPOYHOCTH U HANEK-
HOCTH KOTOPBIX peTjiaMeHTHpyoTcs Hopmamu [23].

1.1.3. Crapzaprt coaepxut TpeOOBaHMS IO ONPEACICHUIO TOJNILMHBI CTEHKH TpyO M dacoH-
HBIX AeTajiel Tpyborposona M3 yClIoBHA 00ECHEYEHHA X HeCymieH cmocobHOCTH mox OeHCTBHEM
BHYTPEHHETO H30BITOYHOTO U HAPYKHOTO JaBJICHUA.

IToBepoynslii pacuet TpyGOIPOBOZA NPEXY CMAaTPUBAET OLIEHKY CTATUYECKOH M IMKIIHICCKOH
MPOYHOCTH NOH JEHCTBHEM HATPY30K M BO3ICHCTBHH, COOTBETCTBYIOIHX KaK HOPMAIBHOMY TEXHO-
JIOTUYECKOMY PEXHMMY, TaK H JOIMYCTHMBIM OTKIOHEHUSAM OT TAKOTO pexHMa.

IIpenycMotpen pacuer TpyOOnpoBoAa Ha BHOpALHIO NMPH NIPOSKTHPOBAHHY, ITyCKOHAJIAX0Y-
HbIX paboTax ¥ dKcInyaraimu. IIpuBeesl peKOMEHAALMH 110 OTPe/ie/IeHUI0 AMIITIMTYIBI ¥ YacTo-
TBI MyJIbCALMi faBieHus pabouei cpenpl, reHepUPYEMbIX 000pyIOBAaHHEM, U COOCTBEHHBIX YACTOT
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konebGanuii TpyOonposopa. ChopMynHpoBaHbl YCIOBHS OTCTPOHKH TPYyOOMpoBoJa OT pe30HaHca.
JlaHe! KpuTEepuM MPOYHOCTH TPYOONPOBOa HPH HANMYNH BUOPALIHH.

BHyTpeHHUE CHIOBbIC GAaKTOPHl M PEaKH ONOP ONpPEeACIAIOICH PacueToM Tpybomposoja
KaK yNpyroli CTEpXKHEBOH CHCTEMBI C YIETOM PeajlbHOM I'MOKOCTH 3JEMEHTOB U CHII TPEHHA B OII0-
Pax CKOIBKCHHA [10 METOAAM CTPOUTCIBHOH MEXaHHKH CTEpXKHEBBIX cucTeM. Harpysku Ha o6opy-
JIOBaHHUE ¥ OITOPHI ONPENENAIOTCS B paboyeM H XONOJHOM COCTOAHHAX TPyOONpOBOAA, a TaKKe IpH
HCTIBITAHMAX.

Onenka IPOYHOCTH MPOBOJUTCA Pa3ficNbHO Ha jpeficTBHE HE CaMOYDPABHOBCILCHHLIX Harpy-
30K (BECOBBIC M BHYTPECHHEE JABIICHHE) M C YUSTOM BCEX HArpyskalomux (pakToOpoB, B TOM YHCIE
TeMIepaTypHbIX AedopManuit. IIpu cobarofeHuy yCIOBMI LIMKINYECKOH MPOYHOCTH, JOUYCKACTCH
3HAYHTEIbHAA KOHIECHTPALHA MECTHBIX HANPsIKEHHI, 0GYCIOBIICHHBIX TEMIICPATYPHBIM HATPEBOM B
paboyeM cocToaHHE TPYOOIPOBOAA.

TIpunoxenus comepxaT METOLBI PelIEHMs psifia creuUHEeCKUX 3a/1a4, CBA3aHHBIX C pacye-
TaMH NPOYHOCTH M HA/IEIKHOCTH TEXHOIOTHYECKUX TPYOOMpPOBOIOB.

1.1.4. B 060cHOBaHHBIX CIy4asix BO3MOXKHO IPMMEHCHHE APYTUX METOAOB pPacyeTa Ha npoy-
HOCTh M BHUOpanuio, OTIM4AIOMMXCS OT HACTOAMUX. Pemenue 06 3TOM rpuruMaer paspaloTyuk:
NPOEKTa.

1.2 Knaccndpukanusa TpyGonpoBoxos

IIpu npoRepOYHBIX pacyeTax B 3aBUCHMOCTH OT YPOBHA TEMIIEPATYp H IUTHTEILHON IPOYHO-
CTH Marepuana, pa3ii4yaloTcs CPeIHETEMIIEPAaTyPHbIE M BEICOKOTEMIIEpaTypHble TPyOODPOBOIbHL.
K BBICOKOTEMNEPATYPHEIM OTHOCATCA TPYOONPOBOABI:
- W3 YIIEepOAMCTOH M HU3KONCTHPOBAaHHOM CTalM OPY PacuyeTHOH TeMilepaType BhILIe
370°C;
- H3 IErHpOBaHHON ayCTEHUTHON CTanu MpH pacyeTHOH Temneparype Boiuie 450°C.
K cpenaeremiepaTypHbIM OTHOCATCA TpyOOMPOBOABI, pacieTHAsA TEMIICparypa KOTOPhIX HE
IIPEBBIIACT YKA3AHHBIX IPENCIOB.

1.3 OcHoBHbIe NOT0KEHHAs! TI0 pacdeTy Ha NPOYHOCTE N BHGpaunio

1.3.1. Pacuer TpyOOnpoBOAOB HA MPOYHOCTH OCYINECTBIAETCS O PACHETHOMY H30LITOUHOMY
JIABJICHHIO M PACYECTHOM TEMIIEPATYPE C Y4ETOM arpeCCUBHOCTH CPEMbL.
1.3.2. PacuerHOoe BHyTpeHHEE M30BITOYHOE AaBileHHE P onpepensercs paspaboTyukoM Tex-
Honoruyeckoro npounecca. Ilpu stom:
- s Tpy60npoBOROB, paboTaOmX COBMECTHO C allapaTaMH, pacdeTHOE JaBICHHE Ofl-
pelessiercs 1o pacyeTHOMY JaBJISHHIO aniapara, ¢ KOTOPBIM COeMHEH TPy OOIIpoBo;
- JUIA HaNOPHBIX TpyOONpOBOAOB HEHTPOOEXKHBIX MallMH (HACOCOB, KOMIIPECCOPOB, ra30-
OyBOK) — RO MAaKCHMAaIbHOMY [aBIICHHIO, Pa3BHBaGMOMY IPH 3aKPHITOM 3aJBHXKKE CO
CTOPOHBI HATHETAHWA, a JUIS HOPHIHEBHIX MALIMH — 110 AABICHHIO HACTPOMKH Mpeoxpa-
HUTENBHOTO KJIaNaHa, YCTaHOBJICHHOTO Ha MCTOUHUKE TABNESHUS.
1.3.3. Ilpn pacuere Ha IPOYHOCTL TPYOONPOBOLA B PEXHME MCIIBITAHUA PACYETHOE AaBlle-
HHE MPUHUMACTCA PaBHBIM HAUMEHBIIEMY M3 JaBICHAH UCIBLITRHAS SJIEMEHTOB CHCTEMBI
{anmapar, KOMIIEHCATOP H T.1.).
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1.3.4. Ecnu Ha aneMeHT TpyOonpoBoza HEHCTBYET TMAPOCTATHYECKOE IABICHME, COCTAB-
mwaomiee 5% u Bhlie paboyero NaBjeHHs, TO PaCYETHOE MABICHUE ITOTO IEMEHTA JOMKHO OBITh
HOBBIIIEHO HA 9TO XK€ 3HAYCHHE.

1.3.5. PacueTHOE HapyXHOEC FaBACHHE I BaKyyMHBIX TPYOONPOBOAOB NPUHMMAETCA MCXO-
A U3 0COOEHHOCTEH TexHonornyeckoro npouecca 1o 0.1 Mila.

1.3.6. Tlpu pacuere BakyyMHBIX TPYOOIPOBOAOB OCTATOYHOE JABICHUE HOJDKHO NMPEBHINIATH
0.001 MITa [14].

1.3.7. PacueTnas Temieparypa CTEHKH IPHHHMAETCS PAaBHOH MaKCHMAaNbHON TeMieparype
cpezibl (TIpH OTCYTCTBHMH TEIUIOBOTO PACY€Ta) COITIACHO TEXHOIOTMYECKOMY PErIAMEHTY YT DPOeK-
Ty Ha TEXHOJIIOTHYECKHH TpyOOnpoOBOI.

1.3.8. IIpn pacuere meraieii TpyOonpoBoaOB Ha ycloBHOe aagienne (Py), nprauMaemoro mo
I'OCT 356-80, 3a pacueTHyo TeMuepatypy cieayer npuaumars 200°C.

1.3.9. CroiictBa MaTepnana ([oIycKkaeMple HAIPSHKCHUS, MORYJIb YNPYrocTH, kodddummeHt
JIMHEHHOr0 pacIlUMPEHHA U T.II.) ONPEJEnAloTCsA IIPH pacueTHol Temnepatype. IIpu oTpuuaTensHoi
PacUYCTHOM TEMIIEpAType CBOICTBa MaTepHalla IPUMHUMAalOTCA I Temneparypnl 20°C.

1.3.10. PacueTHbie 3HaYCHNS HATPY30K H BO3ACHCTBYM IIPH OLIEHKE CTATHYCCKON M LHKIIHYE-
CKOH HPOYHOCTH OMPENENAIOTCA KaK NPOH3BEACHHE MX HOPMAarHBHOTO 3Ha4YCHUA Ha KO3(HIHEHT
HAaJEXKHOCTH ¥,. THUIBl HArPY30K M BO3ZEHCTBUH, a TaKKe COOTBETCTBYHOUMe KOIDGHUMEHTH Ha-
JIEXHOCTH ¥,, IPUBEAEHE! B paszene 2.

1.3.11. AMAIUTYs! M 9acTOTH IyJIbCAlMA NAaBJIEHHA B TPyOOmpoBOIE, a TAKXKE YaCTOTHI
cOOCTBEHHBIX KONeGanuil, ONpeNessitoTCs COrIacHo pasaenam 2.2 u 6.

1.3.12. Jlna npenBapureabHOM pacCTaHOBKH NPOMEXYTOYHBIX OHOpP PEKOMEHIYETCA IIOJIb30-
BaTbes [Ipunoxenuem 1.

1.3.13. TloBepounslii pacuer TpyOONpPOBOIAOB Ha MPOYHOCTH BHINONHAETCS COTNIACHO Pa3feny
5 ¢ y4€TOM Harpy3oK M BO3ACHCTBUH, BOSHHKAIOIHUX IIPH CTPOHTENBCTBE, MCIBITAHUAX U IKCILIya-
Taluu. BHyTpeHHHE cuiioBble GakToOphl B pacyeTHHIX CEUEHHsX TPYOONPOBONA ONpPENEIIOTCA Me-
TOZAaMH CTPOHTECHBHOH MEXaHHUKH CTEPXKHEBBIX CHCTEM C y4YETOM IOBBIIICHHOH IHOKOCTH OTBOLOB H
IITYNEpOB (OTBETBICHUIT) TPOHHUKOB U Bpe3ok (npuiaoxenue 2). TpybonposopHas apmaTypa pac-
cMaTpUBaeTCcs Kak HenehopMupyemoe Teo.

1.3.14. Bei6op 3nemMeHTOB (IAaHLEBBIX COCHUHEHMH Nas pabouux ycnoBui omwmcad B [Ipu-
JOXeHuH 3.

1.3.15. Pexomenpanuy no BeIOOPY CHNB(OHHBIX B JIMH30BBIX KOMIICHCATOPOB CONEPXKATCS B
Hpunoxenun 4.

1.3.16. Merozs! 3ammuTs! TpyOOnIpOBOLAOB OT BHOpaLnK paccMarpuBaioTcs B [Ipunoxenun 5.

1.3.17. Pacuer Ha3Ha4eHHOro pecypca (pacueTHOTO CpoKa CIIyKObI) TpyGONPOBOAa IPHBEEH
B [Ipunoxennu 6.

1.4 Jlomyckaemble HANPSKEHHSA

1.4.1. JlommyckaeMoe HanpsbxeHue [o] MpH pacuere TpyG H COCAMHHUTENBHBIX JeTaneil Tpy6o-
NPOBO/JA Ha CTATHYECKYIO IPOYHOCTD

- AN yTIEPOAHCTBIX U HU3KONCIHPOBAHHBIX CTaNeit

e, Oy wiu G, O s Caone
o]=minl —%, — 1.1
[ 24 1.5 15 1.0 D
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~ IR aYCTCHHUTHBIX cTanen

O Tp10 Tpipe Zprone’
- (1.2)

[o]=min| —=,~==, ,
247157157 10

{Ipu onpefenenun NOMyCKacMbIX HAIPKCHHHA AN CPEIHETEMIIEPAaTyPHEIX TpyOONpoBOIOB

XapaKTePHCTHKH JUTMTEIbHOR POUHOCTH O, s H O, .. HE HCIOMB3YIOTCA, T.C. B dopmynax 1.1 u

1.2 ocralorcs TOJMBKO [Ba [IEPBHIX WIEHa B CKOOKaX.
1.4.2, HopMatuBHbIe 3HaYeHus (o] HONMyCKaercs NPUHMMATH IS JJIEKTPOCBAPHBIX TPYO M

Jeraneit mo [1], a OecmoBHEIX - Do [23].

1.5 Ko3¢punyenTs! NpoYHOCTH CBAPHLIX COeANHERNH

1.5.1. Koo¢duuuenTsl IPOYHOCTH @, MU CTBIKOBBIX CBAPHBIX COCHMHEHUH NPH PacTsiKe-

HHUM OT JaBJICHHUS, BHIIOIHCHHABIX 100BIM JONYIIEHHBM CII0CODOM (aBTOMAaTHYECKOH, ITOTyaBTOMa-
THYECKOH IUIM PYYHOH IyTOBOH CBapKOH), 00eCcIeunBalOmIMM MONHEBI POBAp HO BCEH JIHHE CTHI-
KYCMBbIX 31CMEHTOB, IIPH IPORCACHMI KOHTPOIS IWIBa paanorpadueii WIK YIBTPa3ByKOM TNOJ BCEi
JJIMHE 11Ba IPUHUMAIOTCS 1o Tabuuue 1.1.

Tabmua 1.1

@, Npy paCHYETHOM TEMITEPATYpe
510°C u menee 530°C u Goree

Cranb ¥ cnoco® cBapku

Vriepoaucras, HU3KONETHPOBAHHAs, MapraHUOBH-
CTas, XpOMOMOJIUOACHOBAs U ayCTCHATHAS HPH 1.0 1.0
n0bom ciocobe crapku

XpoMomonnbaeHoBaHAAMEBaA H BRICOKOXPOMH-

cTasL:
~ DPH DJIEKTPOLUIAKOBOM CBapKe 1.0 1.0
~ 7pH 3IEKTPOHHO-TTyYeBOj! CBApKE 1.0 0.9
- DIpH py4YHOH JyroBoH CBapKe, KOHTaKT- 1.0 0.7

HOM CTHIKOBOH CBapKe, aBTOMAaTHYECKOH
CTBIKOBO# CBapke 1ox (arocom

—

. 0 0
Ipumevanue: upu pacdernont temmnepatype ot 510°C no 530 “C 3nauenue koadduuuenra
@, OMperensercs JUHEHHBM HHTEPHOIMPOBAHHEM MEXKIY YKA3aHHBIMH SHAYCHUAMH.

1.5.2. KosddumuenT npouHOCTH CTHIKOBOTO CBAapHOTO COEHHEHUA @, , KOHTPOL KAuecTRa
KOTOpOro papuorpagucii WiIn yasTpa3ByKoM JOMYCKAETCs IPOU3BOIHTE HE IO BCCH JUTHHE KKIOFO
I1Ba, PEKOMEHAYETCS HPHHHMATh PaBRBIM 3HAYEHHIO ¢, COIMAcHO M. 1.5.1, yMHOXEHHOMY Ha Be-

JHYHHY!
- npu BeiOOpOouHOM KOHTpORe He Menee 10% manrusl qanHoro mBa — 0.8;
- [PH OTCYTCTBHH KOHTPOIS WK IpK BeiGopouHoM Koutpose menee 10% musbr ganxoro
mBa~ 0.7.
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1.5.3. Tipu HanW4MH CMeLIECHNA KPOMOK CBapHHIX Tpy0O k03(hdULMEHT IPOUHOCTH CBApPHOTO
COCAMHCHUA @, , ONPCACHEHHBIA B COOTBETCTBMM ¢ IL M. 1.5.1 u 1.5.2, nomxen ObITh yMeHbLIEH
IIPONOPIMOHANBHO CMELIECHHIO KpoMoK. Hanpumep, npu cMemmeHny KpoMox Ha 15% 3Hayenue ko-
sdduimenrta qomxuo 66T yMHOKEHO Ha 0.85.

1.5.4. TIpu cXaTHH CTHIKOBOTO CBapPHOTO COEXMHEHUA KOIDPHUIMEHT MPOYHOCTH MPHHUMAET-
csl paBHbIM @, =1.0.

1.5.5. Ilpu pacuere GecumioBHBIX TpYO U nHeraneil Ko3¢dHUIMEHT NPOYHOCTH NPUHHMAETCS
paBHBIM @, =1.0.
1.5.6. Ycunenne cBapHOTO IIBA NPH ONpPENENeHUH KOO )HUHEHTa IPOYHOCTH @, HE YUHTHI-

BAeTCA.
1.5.7. KoaduuuenT npousHoCTH IIONEPEYHOrO CBAPHOro CTHIKA TPY6  AeTauelt npu u3rube

@,, OIpeAenseTca B COOTBeTCTBHHM ¢ mm. 1.5.1-1.5.5, HO He Oosee 3HaueHuH, NPUBEACHHBIX B Ta0-

mue 1.2
Ta6muna 1.2
®,, i 1py6
Cranp
BecnioBHBIX ONeKTPOCBapHbIX
AycTeHNTHas XPOMOHHKE/IEBAsA U BbI- 0.6 07
COKOXpOMHCTas ' ’
XpomomonubaeHoBaHaAMEBAs IPH pac-
YETHOH TeMIeparype:
- 510°C u menee 0.9 1.0
- 530°C un 6onee 0.6 0.7
Yrnepoaucras, MapraHiOBHCTast U
0.9 1.0
XpOMOMONHOIEHOBAs

Ilpumeuanue: npu pacueTHOH Temneparype ot 510°C no 530°C koaddunuent @, onpene-
JeTcH TMHEHHON HHTEPIIONSUCH.

1.5.8. KoadduiueHTs NPOYHOCTH (; OJIS YITIOBBIX H TABPOBBIX CBAPHLIX COCAMHEHHH IIPH-
HHMAIOTCs B COOTBETCTBHH ¢ I 1. 1.5.1-1.5.5, HO He Gonee ciremyIOMMX 3HAYCHHHA!
- NpH KOHTPOJE MIBA PafMoOrpadHYECKUM WK YIABTPa3ByKOBBIM METOZAMH IO BCell NuHE
miea — 0.8,
~ TIpU BEIGOPOUHOM KOHTPONE WK TP OTCYTCTBUH koHTpons — 0.6.
1.5.9. Koa¢hduuuenT npoyHOCTH CBAPHOTO 1IBA I COCIMHEHHH B HaXINECTKY NPUHHMACTCS
B COOTBETCTBHH C I1. 1. 1.5.1-1.5.5, HO He Gonee 0.6.
1.5.10. TomyckaeTtcs NnpyHAMATh ApyTHe 3HaueHds KOd(pUIHEHTOB CHHXKEHHs HPOYHOCTH

CBAPHBLIX COCNUHEHMA @,, @, ¥ @, C Yy4ETOM YCIOBMH 3KCIITyaTallAd W NoKasaTeled KayecTBa

9JIEMEHTOB TPy OONpPOBOIOB.
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1.6 PacuerHas ¥ HOMHHAJLHASA TOJNMHLI CTEHOK 3JIEMEHTOB

1.6.1. J{ns onpeseneHns pac4eTHON TOMILMHEBI CTEHKH S, 3JEMEHTa TPYOOIPOBOAA HCHOIb-
3yrotca Gopmylisl paszena 3.

1.6.2. HompHankHas TOMLMHAA CTEHKH 3JIEMEHTA ONpefeNseTcs ¢ y4eToM mpubaBKy ¢, HCXOo-
15T M3 YCIIOBHA:

s2s,+¢ (13)

¢ OKpYTJIEHHEM 1o Ommkaiimeil GoNpllel TOMMIMHBL CTEHKH [0 CTAHAAPTaM MIIM TEXHHHYECKHM yC-
noBHsM. JloImycKaeTcs OKpYTIEHHe B CTOPOHY MEHbIIeH TONIINHbI CTEHKH JIEMEHTa, CCIH PasHUIa
HE npesbimaet 3%.

PekomenayeMbie HaMEHbLINE 3HAYEHUS HOMUHAILHONA TONIMHEBI CTEHKH TpyO miu ¢acoH-
HBIX AeTaleH B 3aBHCHMOCTH OT HapyXHOro auametpa D npueenens: B Tabauue 1.3.

Tabauna 1.3
D <25 <57 | €114 | £219 | <325 1 <377 } 2426
Haumensuiasg HoMu-
HaylbHasA TONMIHHA 1.0 1.5 20 2.5 3.0 35 4.0
CTEHKH, MM
1.6.3. CymmapHnas npubaska K TOIIIYHE CTEHKH ¢ BHIYHCHsIETCs no Gopmyne:
cmebey, (14)

rie

¢, - TEXHONOru4eckas mpuOaBKa, paBHasd MHHYCOBOMY OTKJIOHEHHIO TOJIIMHBI CTEHKH IO

CTAHJAPTaM H TCXHHYCCKHM YCIOBHSAM;

¢, - Mpu6GaBKa Ha KOPPO3HMIO W PO3MI0, NPAHEMaeMas coriacKo [14] wiu oTpacieBeM j1o-

KYMEHTaM C Y4€TOM PacyeTHOro CPOKa IKCITyaTaluH.

1.6.4. ITns Tpy6-3aroTOBOK, MCITONB3YEeMBIX Ul TMOKH OTBOXOB Ha CTraHKax, mpuOaska c;
paBHa CyMME JOIMyCKOB HA MHHHMANGHYIO TONIUHUHY CTEHKH TPYOBI-3arOTOBKH U MaKCHMAIBHOE
yTOoHeHHe TIpH rubke. [locnenHss BenHMyHHA [IPU OTCYTCTBHM CHELMANBHLIX YKa3aHUN OINpejiessier-
ca o dopmyne s/(1+2R/ D).

1.6.5. Jna netaneil TpyGoIpoBOOB, MOMy4aeMbIX CBAapKOi M3 TPyO (CEKTOpHBIE OTBOXBI,
CBApHBIE TPOMHHMKH ¥ T.I.) IPMOABKA C, PaBHA JOIMYCKY HAa MHHHMAIBHYIO TOJILIMHY CTEHKH TPY-
ObI-3aTOTOBKH.

1.6.6. Jlna peraneit Tpy6GoMpOBOIOB, H3rOTABIMBAEMBIX U3 TPYO ITyTEM rops4ero H XONO/HO-
ro gebopMupoBaHus, NpubaBKa ¢, paBHA AOMYCKY Ha MUHUMAIbHYIO TONLIMHY CTCHKH, YKa3aHHO-
MY B COOTBETCTBYIOIIMX TEXHHYECKHUX YCIOBHAX.

14 © Accoumamms «PocTexsKenepTu3ay

© Hayuno-texuuueckoe npemmpustae TpyGonposon (OO0 «HTII TpyGonposony)



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

2.1 Harpy3xu U BO3ACHCTBHs NP pacyerax HAa CTATHYECKYIO ¥ IHKJIAe-

2 HATPY3KM U BO3JENCTBUS

CKYIO IIPOYHOCTH

2.1.1. VuuTBIBacMBIE B PACYETAX HA CTATHYECKYIO H LMKIIMYECKYIO NPOYHOCTh HOPMATHBHbIE
Harpy3Kd M BO3ICHCTBHA, a TAKKE COOTBETCTBYIOLIME MM KOI(D(MHIHEHTH HALEKXHOCTH 7, TIPUBE-

Igenst B TaOnune 2.1. PacyeTHbie 3HAUYCHUA HATPY30K M BO3IEHCTBYMI ONpERENAIOTCS IMyTEM YMHO-
JKEHHS HOpDMAaTUBHBIX 3HaYCHUH Ha COOTBETCTIBYIOIIMH koddduument HagexHoctu y,. B obocHo-

BaHHBIX CIy4asx [ONMyCKaeTCs NPHHAMATh APYTHe 3HadeHus Ko3bUIeHTOB HAAeKHOCTH ¥, .

Tabsuna 2.1
. Crocob
HopMatugurie Harpy3ky u Bo3aeicTBHs
HpOKﬂaﬂKH K03q)q)'(ﬂm-
noxa- Han- | enT Hagex-
Bux g XapaKTEePUCTHKA SeMHEIF | 3em- | HOCTH 7,
p p P B KaHa- | HbI
e
1 CobcrBeHHBId BeC TPy6, neranei, + + 11
apMarypsl H 00yCTpoHcTB )
Tlocrosin- 2 Bec uzomnsuun + + 1.2
HBIC
IIpenBapuTenbHast pacTsikka Tpy-
3 6onpoBo/ia, HATAT YIPYTHX OHOP, + + 1.0
TPCHYE B OMOPax CKOJbKEHUs
4 BryTpenHee naBrieHue + + 1.0
Huress- 5 TemnepatypHsle nedopMaiiu + + 1.0
HBIE Bpe-
MEHHBIE 6 Bec TpaHCHOpTHpYEMOTO BElIECTBA + + 1.1
7 Bec ornoxennit v koHIEHCaTa + + 1.2
8 Crerosas - + 1.4
9 Tononennas - + 1.3
Kparkospe- 10 Berponas - + 14
MCHHEIC 1 ITpu cpabatbiBaHNH NpeIOXpaHu- + 14
TEJIBHOTO KIIallaHa '
12 IIpu cTponTEnBbCTBE M HCTILITAHUAX + + 1.0
P -
Ocobaie 13 aspyuerye obopynoBanms, run 4 + 1.0
paBIMYECKHH yaap

HpuMevauue: 3HaK «*t» O3HA4aeT, YTO JaHHas Harpyska HJId BO3JICHCTBHE YIUTLIBAIOTCA B
pacueTe Ha MPOYHOCTD, 4 3HAK «-» YTO HE YUHUTBIBACTCH.

© Accounaims «Poctexakcreprusay
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2.1.2. K xpaTkOBpEMEHHBIM BO3AEHCTBHAM HOIYCKASTCS TAKXKE OTHOCHTH KPATKOBPEMEHHBIC
npebllicHUs JapneHus (wnp 4) u remneparyps! (Mbp 5) N0 CPaBHEHUIO C PACUETHBIMH 3HAYE-
Huamu. Hanpumep, JaBjicHHE H TeMIEpaTypHBIE AeOpMalHH B COCTOAHHH HCHLITAHHH, NPONapH-
BaHMA U T.J.

2.1.3. ITpu pacuere TpyOONpOBOAA B COCTOSHUM TMIPABIMYECKHX HCILITAaHHH, BMECTO Beca
TPAHCIOPTHPYEMOro BEHICCTBA 3a4a€TCA BEC BOJBI, PACUSTHOE JABJICHHE IIPH IIPOBEACHHH UCHIBITA-
HHUH H TeMIIepaTypa NPOBCACHUs HCIbITAHHUH.

2.1.4. Tlosepounblii pacueT TpyOOIpOBONa OCYMIECTBILIETCS KAaK Ha MOCTOSHHBIE U IIMTENb-
Hble BPEMEHHBIC Harpyskn ¢ mudpamu 1-7 B tabn. 2.1 (o pexumy I1JIH), Tax 1 Ha ZOMOIHUTENb-
HBIE BO3/ICHCTBYA KDaTKOBPEMEHHBIX B 0COOBIX Harpy3ok ¢ mmdpamu 8-13 B tabn. 2.1 (mo pexxumy
IIIKOH). Cootsercreytoume pexxumam IIJITH u IIJKOH kpurepun Npo4HOCTH NPUBENEHH B
myHkre 5.4.1.

OO6s3aTenbHBIM SBIACTCA BBIIONHEHHE HMPOBEPOYHOrO pacueta 1o pexumy [1JIH. HeoGxo-
JUMOCTb JOMOJHMTEIBHOro npoBepoyHoro pacuera no pexuMmy [IAKOH u Bei6op yUUTBIBaEMEIX B
pacueTe THIIOB KPaTKOBPEMEHHBIX M OCOOBIX Harpy3ok M3 Tabi. 2.1, ompeaeisieTcs mpoeKTHOH op-
raHH3anuen.

2.1.5. HopmaTHBHBIE HATPY3KH OT COOCTBEHHOro Beca TpyOOIpoBOAa M M3OIALMM OUpene-
JITIOTCA HA OCHOBAHHM CTaHNAPTOB, pabouux uepTexell M MacTOpPTHLIX JAHHBIX 10 HOMHHANBHBIM
pa3mepam.

2.1.6. HopMaTuBHBIE Harpy3KH ¥ BO3IEHCTBHA OT MOHTAXHOH pacTsHKKU TpyGouposoza, pac-
TSDKKH KOMIIGHCATOPOB M HATATa YIPYTHX OHOP ONMpPEAE/SIIOTCS MPOEKTOM.

2.1.7. PacueTHOe BHyTpeHHEe H30BITOMHOE M HAPYXXHOE [JaBJIeHHE TPaHCHOPTHPYEMOrO Be-
IeCTBa NpuHuMaeTcs cornacHo 1. 1.3.2mu 1.3.5.

2.1.8. HopmaTuBHBIE 3Ha4YEHHSA TEMIEPATYPHBIX AehOpMAlMil ONPEENSIOTC] TPOEKTOM IO
Pa3HOCTH PacyeTHON TeMIIEpaTypPhi, ONpelelieMol cornacHo . 1.3.7 H MOHTKHOU TEMIIEpaTyphl.
MoHTakHas TeMIeparypa IPUMHHMAETCs PaBHOM TEMIIEPaType OKPYKAIOIIETr0 BO3AYXa, B MOMEHT
3aMBIKaHUS TPYyOONpPOBOAA B CTATMYCCKH HEONMpPEICNUMYIO CHCTeMY (3aBapKa HOCIENHErO CThIKA
[IPY MOHTaXe).

2.1.9. HopMarueHyI0 Harpy3Ky OT OTIOXEHHMH M KOHACHCATa ONPENCHAIOT IO OTpacieBoi
HAYYHO-TEXHHYIECKOH JOKYMEHTALMH.

2.1.10. HopmaTuBHas CHEroBas Harpys3ka Ha eJHHMIY UTHHBI HaJ3¢MHOro TpyGomposoxa
PacCUHTBIBAETCH 1O QopMyJIe:

9w = SoMDy  (H/m), 21

rae S, - HOpMaTHBHOE 3HAYCHHE CHErOBOH HATrpy3Kd Ha TOPH3OHTAIBHYIO NOBEPXHOCTH 3€MIH B

kIla, MpuHMUMaeTCs B 3aBHCHMOCTH OT CHEIOBOTO Pai{OHAa O CTPOMTENbHBLIM HOPMAaM M IIPaBHIIAM
[26]), # - xo>¢dunueHT Nepexona oT Beca CHETOBOTO MOKPOBA Ha CAMHUIYY NOBEPXHOCTH 3EMIIH K
CHEFOBOH Harpys3ke Ha ¢IHHMILy HOBEPXHOCTH FOPH30HTAIBHOM IPOEKIHUU KOXyXa M30JALHUH TPY-
Gonporoza, npuHMMaeTcs paBHbM 0.4.

TaxKe peKOMEHAYETCs YYHTHIBATH CHETOBBIC HATPY3KH Ha ONMMpAIoIUecs Ha TpyOompoBon
o6ycTpoiicTea, KoTophie onpenenstorcs cormacao CHulI [26].

2.1.11. HopmaruBHas BETpoBas Harpy3ka Ha €AMHMILY AJHHBLI Han3eMHOro Tpybomnpososa,
JEHCTBYIONas NEPICHANKYIIAPHO €0 OCEBOH BEPTHKATBHOMN IUIOCKOCTH, onpeneaierca no popmy-
Je:

Gun = W +W,,)D,  (Him), 22)
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rae cratudeckyo W, u junamuueckyio W, cocraBusioume BETPOBOM Harpysku & KIla npmeu-

matorcs no CHull [26], npryeM nocneausia BeNUUHHA HAXOAUTCS KaK /I COOPYKEHHA ¢ IOCTOAH-
HON WIMPUHOH HABETPECHHOH MOBEPXHOCTH.

2.1.12. HopMaTupHas Harpyska oT oOJIE€[ICHEHUs Ha EAMHHMIYY UTHHBI HAI3€MHOTO TPyOonpo-
BOJIAa ONpeRenseTcs o GhopMyire

4., =0.017b,D, (H/w), 23)

rae bg — TOJIDIMHA cIosA rononexa, MM. Ilpuanmaercs no CHull [26].

2.1.13. HopmatHBHBIE HAIPY3KH, BO3HHKAIOIME NIPH CTPOUTENLCTBE M HCIBITAHHAX TPY6O-
NPOBOAA, OTIPEESAI0OTCA NPOEKTOM B 3aBUCHMOCTH OT criocoda rnpoussoacTBa paboT 1 METO/I0B HC-
IBITaHUN.

2.1.14. Harpy3ku 1 BO3IEHCTBHSA, BBI3bIBAEMBIE PE3KMM HAPYIIEHHEM HOPMAIBHOIO PEXUMA
9KCIUTyaTallHH, HaIpUMep: NOIOMKoH 000pynoBanns miu cpabaThlBaHHEM aBapHIHBLIX YCTPOHCTB,
YCTaHaBIMBAIOTCA B IPOEKTC C yYETOM OCOOEHHOCTEH TEXHOJOTMYECKOrO LMKNA MPOH3BOACTBA.
Bo3HHKalOIKME NIPY 3TOM HArpy3KH, B TOM YHCIE OT THAPABIHYECKOrO yliapa, ONpeAeIAIOTCs ¢ I0-
MOIIBIO CHELHATILHBIX PACICTOB.

2.2 JIluHaMuvYecKde HATPY3KH M BO31efiCTBHSI NPH PacueTax Ha BHOPAIHIO

2.2.1. Harpysku n BO3eHCTBYS, BRI3BIBAIOIIME BUOpaliuio TPYOONPOBOAOB, pasiesaoTcs Ha
TPYHIIbL:
a) MexaHHYEeCKHe Bo3JeiCTBHA Ha TPYOOIPOBO/L CO CTOPOHB! 060PY/IOBaHNS, BEI3BAHHEIE HE-
YPaBHOBEUIEHHOCTBIO JABIKYINHMXCA MAcC, M3HOCOM ITOJAIUHITHUKOB U T.1.;
6) HECTAIMOHAPHEBIC THAPABIUUCCKIEC BO3ACHCTRHS B PE3YJILTATE:
- IyJIbCalliy JaBICHHUS Ha BXOAC B TPYOOHPOBOX OT KOMIpPECCOpa M HAcOoCa;

~ HPOXOXKACHHSA MO cucteMe aByxdasHoil cpenpl, 0COOCHHO, B MPOOKOBOM PEKUME, KaBH-
TalMH H T.I1.;

=~ OTPBIBHBIX TCYECHHU 33 MECTHPIMHU COIIPOTHBIICHHUAMH.

2.2.2. AMIIINTY Al BO30YKIAIOIMX BUOPALMIO HATPY30K H BO3ICHCTBHI ONPEAENsiIOTCS pac-
YETOM WM M3MEPEHUSIMH B MPOLECCE [IyCKO-HANAMOYHLIX paboT M 33/1a10TCK B BH/IE MEPEMEILCHHUIH
WM BHEWHMX cu. [IpH oLeHKe HECTALMOHAPHBIX THAPOAWHAMUYECKHX BO3AEHCTBHI paccMarpH-
BAIOTCS T€ CEYEHHUs! TPyOOIPOBOA, Ie IIPOUCKXOAIT H3MEHEHH BEJIMYMHbL M HANPABICHHUS CKOPO-
CTH TIOTOKA.

2.2.3. CHexTp 4acToT MyNbCalMK, TeHEPHPYEMBIX MOPUIHEBBIMH M LEHTPOOEKHBIMH MalliH-
HAMHU

)7 :l~m~n, @.4)
60
rae i = 1,2, 3... - HoMep rapMOHHUKH, 7 - YHCJI0 0O0OPOTOB Bajia B MMH., 77 - YHCIIO LIMITHHAPOB
MOPILHEBBIX HIIM YMCIIO JONATOK HEHTPOOEKHBIX HAFHETATeNbHBIX MALIKH.
2.2.4. Ecnu Bo30ynuTENsSMH HMynbcalMil B TpyOONpOBOJE SIBIAIOTCS MECTHBIE THApABIHYC-
CKMe CONPOTHBIICHHS, TO FeHepHUpyeMas IPH 3TOM 4acToTa paccyuThiBaetcs o dopmyie

 500)—~-
S = (200+500) D (2.5)

rae ¥ - CKOpocTh MOTOKa, D, - AMaMerp CY>KSHHS B MECTHOM CONPOTHUBIICHHH.
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Has onuHOuHBIX mperpa B ¢opMyie (2.5) npHHMMAeTCs: MHHUMATBHOE 3HAYEHHE YMCIIeH-
Horo kodthuiuenta, pasroe 200. Ilpu oTcyrcTBIM MecTHOrO Cyx)eHus (npsmast TpyGa) YMCIEHHBIR
ko3¢ duinent 8 dopmyite (2.5) npunnmaercs paBabiM 500,

2.2.5. Ins TpyGonposonoB ¢ AByxda3HeiM pabOYMM BEILECTBOM YUUTHIBACTCH BO3MOXHOCTD
TIOSIBJICHUA TMAPOAMHAMMYECKUX BO3MYIIEHUH, OCOOEHHO OIIYTHMBIX B IPOOKOBOM pexuMe. AM-
IUTMTYIHO-YACTOTHEIE XapPAaKTCPHCTHKH HECTALMOHAPHOTO BO3JEHCTBHS ABYX(a3HOro IIOTOKa Ha
MECTHBIE COTIPOTHBIICHHA ONMPEACILAIOTCA IIPH Iy CKO-HAITaAOYHEIX paboTax My npeIBapHTelbHBIMI
pacueTamu.

2.2.6. [Ipu npOEeKTHPOBAHHYU YYHTBHIBACTCH BO3MOKHOCTh BOSHUKHOBEHMS PE3OHAHCHEIX aKy-
CTHYECKHX KOneOanuit mpy cONMMXeHNN 3HAYCHHH TeHEPUPYEMBIX H COOCTBEHHBIX 4aCTOT TMAPOAH-
HaMM4YECKAX KoneOaHui cpefpl. AMIUIMTYIHO-4aCTOTHBIE XapAKTEPHCTHKH aKyCTHYECKUX KoieOa-
HUR I CIOKHBIX TPyOOIPOBOIHBIX CHCTEM ONpPENCIAKOTCA PacyeToM MM B IpoLEcce mycKo-
HaJaJOYHBIX paboT.

ITpumeuanue. CoOCTBEHHYIO YacCTOTY aKyCTHUECKHX KojeOanuii TpyGonpoBosa s NpsMo-
THMHEHHBIX YYaCTKOB PEKOMEHIYETCs ONpPEAEIATh O hopMyIam:

~ ZU1s1 TpYOBl C aKyCTHYECKH OTKPBITBIMH HIIM 33KPEITHIMH KOHIAMHU:

0.5i-C
£, =L, 2.6)
- Ui TPYOBI ¢ OHAM AKYCTHYECKH OTKPBITHIM KOHLIOM
25(2i —
o= O_E(ZLLE, @7

rae i=1, 2, 3..., C - ckopocTs 3ByKa B M/c, L - ninuHa TpyOh! B M.

3 PACHYET HA IIPOUYHOCTD TPYB U PACOHHBIX JETAJIEN IO ]|
AEMCTBHEM BHYTPEHHEI'O U3BBITOYHOTI'O M HAPYXKHOI'O
JABJIEHMS (BAKYYMHBIH TPYBOIIPOBO/I)

3.1 Tpyosr

3.1.1. PacuerHas TONIUMHA CTCHKU TPYObI, HATPY>KEHHON BHYTPEHHHUM H30BITOYHBIM JaBIIC-

s o AD
K 2p, [o]+’P| G-

3.1.2. lomycTHMOE BHYTpeHHEE H30BITOYHOE JABICHHC

[p]: Mc) (2)

D—(s—c)

HUEM

3.2 OtBoamb!

3.2.1. PacyeTHad TOJNIMHA CTEHKH FHYTHIX ¥ KPYTOM3OTHYTHIX OTBOHOB (prc. 3.1,a)
Spo = kiSg, (3-3)

rae xoadduuuert k, Gepercs mo 1abn. 3.1.
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Tabnuua 3.1

RIAD ~sy) =20 <1.0

k, 1.00 1.30

Ilpumeyanus: nas npomexyrouHsix 3HaueHumit R/(D—sp), k, onpemensercs nmHeRHON
MHTEPIOJISIUCH.

3.2.2. PacyerHas TONIUMHA CTEHKH CEKTOPHBIX OTBOLOB (puc. 3.1,6) Berumcuserca mo ¢dop-
MyJe

Sgo = kaSp 34

Jng HOPMATH30BaHHBIX OTBOLOB, COCTOSIIIMX M3 NOJYCEKTOPOB M CEKTOPOB C YITIOM CKOCa
0
a £22.5, penwunHa Kk, paccuuThBaeTcs o Gopmyne

4R—D+sR

=__ R 3.5
2 4R-2D+2s, ©-3)

a)
—7
AA g
S .-1D
,’., L2
AN
;R
1
N A N -
¥
_.~1D|
NV
AN i

Puc. 3.1. OTBOABL: a - THYTHIIL; 6 — CEKTOPHBIH; B, I' — MITAMIIOCBAPHON

3.2.3. PacueTs! IITAMIIOCBAPHEIX OTBOJOB 3aBHCAT OT PACMOJIOKECHHS CBAPHEIX IIBOR:

~ IPH PacloNOKCHUH CBAPHBIX IIBOB B IVIOCKOCTH KPHBH3HE! 0TBoAa (puc. 3.1,8) pacuer-
Has TOJIKHA CTCHKH
Sxo =k, sz /9, (3.6)

- IIpY PaCIONIOKEHNM CBApHEIX LIBOB [0 HEHTpabHOW JMHMK (pHc. 3.1,r) TolIMuHa CTeH-
KH oIpenensercs Kak Hanbobinee U3 IBYX 3Ha9eHHH

Sgo =MaX(Sy /@, .k, -S) 3.7
Hpumeuanue. B popmynax (3.6) u (3.7) Sy onpenenserca o popmyne (3.1) npu ¢, =1.0, 2

BeNM4HHa k, — 1o popmyie (3.5).
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Tabnyua 3.2
I'myThIE M CekTopHbIC | IIITamMnoceapHble
KpYyTOH30rHYThHIE HOpMalu30BaHHbIE puc. 3.1,8 puc. 3.1r
k,/ max(k,;1/
k, 1o Tabm. 3.1 k, mo bopmyze 3.5 2 Uaille,)
k, — o popmyre 3.5

3.2.4. JlonmycTMOE BHYTpEHHEE [aBICHUE B OTBOJAX:
[P]: 2 [O']¢y (S“C) s
k-[D——(s_c)] Co
1 ki

rae koahduunent &, Gepercs u3 Tabume 3.2.

3.3 TIlepexonmi

3.3.1. PacueTHas TONMIMHA CTEHKH KOHIEHTPHYECKHX MEPEXOIOB, HATPYXEHHBIX BHYTpEH-
HUM M36HITOUHBIM JaBlieHneM (puc. 3.2,a)
— D B
2¢, [o]cos ar+|H]

Gopmyina (3.9) npEMeHHMa NIPH COOMIONEHHH CIEAYIOUX YCIIOBHHA:

SR

(3.9)

- npu a<15°

0.003<—RI__ (355
(D—zsm)
- npu 15° <@ <45°

0003<—RI___ 015

D-257)

Dy, =2 54, _1_2sina 1 Spn __ Sep
D-2-54p Jeosa D~2-spp | D=2-54
Yron HakIoHa oOpasyiomet a paccuuTeiBaeTcs o Gopmyie

o =arctg L/ (3.10)
24

B KOTOpo# D, D, H £ NMPHHUMAIOTCS B COOTBETCTBHUH C pHC. 3.2,a uiw pHc. 3.2,6.
3.3.2. lonmycTiMoe BHyTpeHHee JaBICHUE B KOHLEHTPUIECKHX TEepeXonax
olp (s—c)cosa
. 2l 6-0) .
D—(s—c)
3.3.3. PacueTHyI0 TOMIHMHY CTEHKH YKCLEHTPUUYECKHX TepexonoB (puc. 3.2,06) aommyckaeTcs
onpenesaTh mo GopMynaMm it KOHIEHTPHYECKHX [IEPEXOIOB.
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a) ’ 6) ;
ANY S M AN 8
o P |~ o
D Dy D
D,
v a v v

Puc. 3.2. Ilepexonp!: a - KOHIEHTPUYECKHI, 6 - SKCLIEHTPHIECKUI

3.4 TpoiHHKHM B Bpe3KHn

3.4.1. PacuerHast TONMIMHA CTEHKH MarHCTPAIH B TPOHHHKOBBIX COSIMHCHUAX (Bpe3Kax) IpH
JCHCTBUH BHYTPEHHEro H30LITO9HOTO JaBneHus (puc. 3.3) onpeaensercs no gopMmyne

_Ap - (3.12)
2min(p,,0,)[o]+|A
®, - pacueTHBIH KOIQDUINEHT CHIKECHHS NPOYHOCTH MAarMCTpad TPOHHHKA (BPE3KH), BEIYHCIISA-

Spm =

I0TCS B COOTBETCTBHH C II. 3.4.3.

3.4.2. PacueTHas TOJNIIMHA CTEHKY LITYIlepa B TPOWHHUKOBBIX COSAMHEHMIX (puc. 3.3) ompe-
ZiejIseTcs B COOTBETCTBHH C 1. 3.1.1.

3.4.3. PacueTHbli K09QdHIMEHT CHIKEHHS NPOYHOCTH MariCTpaly TPOHHUKA (BPE3KH) HIIH
JUTUNTHYECKOH 3arJIyIIKH, ocnablieHo! yKpenIeHHbIM OTBEPCTHEM

2 1+ 2.4
1.75+_,.df__ 2s —e)J(D=s)(s—c) (3.13)
V(D =s)s—c)

Pa =

rae S Sy, tC, a ZA — CYMMa YKPEIUIMIOIHX IUIOIaNeH mTyluepa U HakIagky (eciid TaKoBas
nMeeTcs)

S A=4,+4, (.14

Jnsg mMTaMIOBaHHBIX TPOMHKMKOB (pHC. 3.3,0) BMECTO BEJIMYHHBI d,. B ¢opmyny 3.13 mon-
CTaBIACTCS

d,=d +0.25r (3.15)

3.4.4. Yxpennstomas Tiomans Wrylepa onpeneniercs no GopMynam:
- UId Hapy>kKHbIX DITYLEpOB, KOHCTPYKIHS KOTOPHIX COOTBETCTBYeT puc. 3.3,a u 3.5,B

4, =2h,[(s, —c) =5, ]; (3.16)
- I TIPOIyIEHHbIX BHYTPh IITYHEPOB, KOHCTPY KIS KOTOPHIX COOTBETCTBYET pPUC. 3.5,r

A, =2h,[(s, —c)—s,, ]+ 2h,(s, —¢); (3.17)

>
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- I BHITAHYTOH TOPIOBHHBI HITaMIOBAHHOTO TPOHHMKA, KOHCTPYKLHMsS KOTOPOrO COOT-
peTcIByeT puc. 3.3,0 HAM SUIMIOTHYECKOH 3arilylKH ¢ OTGOPTOBAaHHBIM OTBEPCTHEM
(puc. 3.5,6)

A4, = 2(hbs "hb)[(sb _c)—sos]+ 2hb[(sb ”C)"Sob]. (3.18)

I7ie MHHHMaTbHask TONIIHHA CTCHKH ONPEeNeNeTCs:
- IUIA CBapHBIX TPOHHHKOB M BPE30OK

Pd;
__Fdi_, (3.19)
S leo)-p
- IS IITaMIIOBaBHBIX
o =Fde (3.20)
ob
2o]-P
Pd;
=i (3:21)
S o] -P
a} !
: \prﬁa
n 1 S»
Sald 4, Wryuep
hg Haxnanlra\ g. d bn
5, 4 1 |
Sl L SA’.E i b fi
T/ v — E L e Z T
B S L. Memowpane | py
6)
5. 3 A

Puc. 3.3. Tpoiinuky 1 Bpe3Ku: a — CBAPHON TPOHHMK (Bpe3ka), 6 — mITAMIOBaHHbIH (INTaM-
TIOCBapHOH) TPOHHHK
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3.4.5. Mcnomnp3yeMoe IpH pacuere 3HaYeHHE BBICOTHI IITylLiepa MIPHHUMAETCA 110 YepTeXkKY Ha
KOHKpPETHBIH ITYyLep, HO He Oonee MpHBeCHHbIX HIDKE 3HAYCHAR

hy=hps=1.25\{d—sp)sp—C) (3.22)
hi=0-5y{d—ssksp—¢)- (3.23)
Ilpy oqHOBpEMEHHOM YKPEIUICHHH OTBEPCTHS INTYHEpOM U Hakiiaako# (puc. 3.3,a), BeICOTa
YKpEIUIAIoeit 9acTu WTyHepa s, NpUHUMaeTcs 6e3 yuera TONUMHbL HaKITaaKkH
hy=1.25\\d—ss\sp—C) -5,
3.4.6. Yxpemnsronias iolab HaKJIaKy onpenensercs no gopMyne (puc. 3.3,a)
A =2bs (3.24)
n nn
Wcnions3yeMoe B pacyeTe 3HAUCHWS IIMPHHBI HAKIANKY bn TIPHHUMAETCS 110 YepTeXy Ha

KOHKDPETHYIO HaKIIafIKy, HO He Oonee

b=+ (D-5)(s+s,—c) (3:25)

3.4.7. Ecnu B cBapHHIX TpOHHUKax WiIM Bpe3Kax HOMHHAIbHAf TOJNINMHA CTEHKH IITylepa
WM TIPYICOEIHHEHHON TpyOHl s, paBHa s, +c¢ TO HaHOONBIIMH BHYTPEHHHH IWaMETp HITyLiepa

TPOiHUKa d,, IPH KOTOPOM He TPeGyeTCs IOMONHATENBHOTO YKperwieHus ()" 4 =0) BEMHCISETCS
o popmMye
2
d0=(———1.75 D-s s—c) (3.26)
40
Ecnn BHYTpeHHMl nuamertp mryuepa d; npessumaet d,, TO HEOOXOAUMO YBEIMYUTH TOJI-
IUHY CTEHKH IITYLEpa s, HIH HCHOIb30BaTh YKPEIULIONIYIO HAKIAIKY .
3.4.3. KoaduuuenT Henorpy3Ku MarnCTPald HITH KOPITyca TPOHHHKa (BPE3KH) CleoyeT oll-

penenaTs no popmyne
ﬂD—!s—c }I
= : 3.27)
77 2o](5)

3.4.9. Ecnn momyckaeMoe HampshkeHHe il YKpeIUMIOWMX NeTaned [o], MeHbie [o], TO
pacyeTHhIC 3HAYECHUs YKPEIUIAIOMINX IUTOIIAAEH YMHOXKAIOTCSA Ha OTHOWeHue [o], /[o].

3.4.10. forrycTMoe BHYTpeHHee JaBJIeHHE B MATHCTPalIH TPOMHNKA (BPE3KH)

_2min(p,.9,)loks—c)
[P]=
D—(s—c)

(3.28)

3.5 3araymkn

3.5.1. PacyeTHas TONIMHKHA H JOMyCTHMOE HABJICHHE U IUIOCKOH KPYTJIOH BHYTPUTPYOHOM
sarmymku (puc. 3.4,a):

0.53 |7 my(s—c)’
Spy =——D, ; [Pl=—2—"¢,[0 (3-29)
®m Vo, 0.28D? #ulel
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3.5.2. PacuerHas TONMIMHA M JONYCTHMOE JaBleHHE IS IIOCKOM KPYrioi TOpuEBOH 3a-
IITymky (puc. 3.4,6):

0.35 |P]

98 g [ L (p)= RO
My

lole, 0.12(D, -r)’

3.5.3. Jns miockux 3ariymek 6e3 otepeTHsa kodbdumueHt 7, paser 1.0. s sarmymex ¢

Sks

p,[o] (3.30)

LEHTPAITHLHBIM OTBEPCTHEM AUAMETPOM d,

(3.31)

3.5.4. PacueTHas TOMIMHA IIOCKON Mexk(IaHIeBoi 3armymku (puc. 3.4,8):

(s c) 2
= 4 — (3.3 )
Spy =0. lD +b)1’ ; [Pl= 170, b’ ————[o]

Ilupuna ynioTHHTeABHOM NpoKnanku O ompenensercs IO TEXHHYECKHM YCIOBHAM HIM
YEPTEXKY.

a) 6)
/ 777 sz va AN [
/ X
Spa } 7] Ca
7 A Ses b
s V7 i
777 D; g
o D, D} Dy s [
155 /|
4 gl
) [
Dy :
o

/,

7
7
7

Puc. 3.4. Kpyrnsle mnockue 3ariayliky: a —BHYTpUTpyOHas; 6 — Topuesas; B — MexdaHIie-
Bas; T, I - (riaHLeBast

3.5.5. PacuerHas TONmuHa ¥ JOIyCTUMOE AABICHUE IUTOCKON (hiaHIeBOR 3arilyIIKH, COOT-
BETCTBYrOme# puc. 3.4,

P Ry
S = 041D, 7 (p1==9" C)z (o] (333)
o]’ 0.17D;
24 © Accounanus «PoCTeX3KcnepTn3a

© Hayuno—texuuyeckoe npeanpuarue Tpy6onposox (OO0 «HTIT TpyGonposon»)



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

PacueTnas TonmuHa II0CKOH (IaHUEBOH 3ariTylIKH, COOTBETCTBYIOMEH pHC. 3.4,1:
Sy =0.5D I—Pl— (s—o)° o (3.34)
3 Vo]’ [P1= 025D —lol.

3nmeck D, NpHHHMMAETCS B COOTBETCTBHH C PHC. 3.4.

3.5.6. PacyeTHas TOMIMHA CTEHKH H JOMYCTHMOE NABIEHHE IUIA SIUTHITHYECKOM 3ariTyInKu
6e3 neHTpanbHOro orBepcTHi (puc. 3.5,a) mpu 0.52 4/ D202 u 0.1>(s-c)/ D>0.0025

5 __ D bp; [ ] U]W (s—chh (3.35)
4olp,+P| 2h D?*—2h(s—c)
Ecnu sg; mony4aercs Menee s, IPH @, =1.0, TO Sg3 = Sg -

3.5.7. PacuerHas TONIUKHA K JOIyCTHMOE JaBiEHHE JUIA SJUIMOTHYECKOH 3ariIyIIKH ¢ IeH-
TpaJibHBIM OTBEPCTHEM IPH 0.524/D>0.2 1 0.1>(s—¢)/ D>0.0025 u d, /(D -2s5)<0.6 (puc. 3.5,6,8,r)

. |A-D D p 8[o] min(p, ., s —c)r
R 4min(p,,¢,)[c]+P| 2k D*-2h(s—c)

Tae @, - ko3hGUIuenT CHIKEeHUs IPOTHOCTH SIUIMITHIECKOH 3ariylikd, 0caablieHHON YKpeIlieH-

(3.36)

HBEIM OTBEPCTHEM, BEIYHCIIIETCS B COOTBETCTBHH C II. 3.5.8.

a) 6) g
]
s, N P
R3 ssm L\
AT A S
i h % ;
/ 1 o, i 5
y ] + ] 471
D D q
B) "’ r :1
H S, L ¢
4 =_> 2 =12 %f!
i b, by, / : h,
] 13
= Sgs . L
i' S A =77 ' / »; >
i 7 ; hyg
v T 4 +
D

D q )

Puc. 3.5. DmnnTraeckue 3armymIky: a — 6€3 oTBEpCTHil; 6 — ¢ 0T6OPTOBaHHBEIM OTBEPCTHEM;
B — CO IITYHEPOM H YKPEIUIAOIEH HakIaJKoH; I - C IPOXOLAUIMM ITYHEPOM

3.5.8. KoadpdunuenTs NpoYHOCTH 3ariiyliek ¢ OTBEPCTHAMY ¢, (pHUc. 3.5,8,1) onpenensercs
B COOTBETCTBHH C 1. 3.4.3 IpH S, =Sp; H § 2 Sp; +C, a K03 OHIMEHTH IPOYHOCTH 3arIylICK C OT-
60pTOBaHHEIMK OTBepCTHAMH (pHC. 3.5,6) - cormacno . 3.4.3 npu h, =L—£—h.

© Accoumanma «PocTexIKCrepTH3an 25

© Hayuno-texumueckoe npeanpuiarie Tpy6onposon (OO0 «HTII TpyGonposom»)



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

3.6 Pacder Ha eCTBHE HAPYXXHOI'0 JaBJIeHHs (BAKYYMHBIH TPyGonposox)

3.6.1. PacyeTsl Ha nEHCTBHME Hapy)XHOTO [aBieHHs (BaKyyM) MpeLyCMOTPEHBI HACTOSILIAM
CTaHAApTOM TONBKO JUIA CPEAHETEMIIEPATYPHEIX TPYOOIPOBOIOE.

3.6.2. ina 1py6, mepexonos, TPOMHUKOB M BPE30K, HATPYKECHHBIX HApy>KHBIM [aBICHHEM,
TONIIMHY CTEHKH U IOIMYCTHMOE JABJICHHE CNEAyeT ONPECINTh U3 YCIOBH YCTORYMBOCTH COrIIac-
HO [1] mm. 1. 3.6.3-3.6.7. IIpu 3TOM JOMyCTHMOE 1O YCIOBHSM IPOYHOCTH JABJICHUE BBIYUCIISIETCS
IpH @, =1, a TONIMHA CTCHKK TPHHAMAETCS PABHOH Pa3HOCTH HOMHHAIBHOM TONIHMHEE! 1 CyMMap-
Ho# npubasku (s —c ). )

3.6.3. 12 tpy® AomycTHMOe HapyKHOE IaBlieHKe olpenensercs B coorseTcTBuw ¢ [1]. Ipu
9TOM MPHHNMAETCA, 9TO pacueTHas AIMHa oOedaiiku paBHa 6€CKOHCYHOCTH.

3.6.4. JonycTuMoe Hapy>XHOe AaBlIeHNe 11 EPeXoI0B ONPEIeIIIOTCS B COOTBETCTBHH C [1]
Do gopMyIiaM i KOHWYECKHX obeuaek.

3.6.5. lolrycTMOE Hapy»KHOE JaBNEHUE IS SUMITHYCCKUX 3aTiTyIIEK OIPENessieTcs B CO-
oTBeTCTBHH ¢ [1] 10 dopMynaM i JUTHITTHICCKUX JHUIL,

3.6.6. JlonycTMoe Hapy>KHOe JaBleHHe Ui TPOHHUKOB M BPE30K onpenensercd no hopMy-
ne

[Py

[P1=
(3.37)

rae [P]; - momycTuMoe HapyXHOe NaBlieHHe B TPOHHHUKE U3 YCIOBHA MPOYHOCTH, ONPEACIIeMOoe 0O
dopmyne (3.28) mpu @, =1. [P]; - mOIyCTMMOE HapyHOE JaBICHME B MaTMCTpAU TPOHHHKA W3

YCIOBHUSA YCTOMYMBOCTH, ONpEAeNseMoe coracHo . 3.6.3 6e3 yuera ocnabieHNs OTBEPCTHEM.

3.6.7. Pacuernas TOJNLIMHA CTCHKH IIpH JeHCTBHM HApyXHOTO NaBICHMS TPYO, NEepeXoloB,
3ariTyInek, TPOMHUKOB M BPE30K ONpeAeNseTCs NTEPanMoHHO 1o [1] u3 ycnorus, 9ro gomyckaeMoe
Hapy)KHOE [JaBJICHUE PaBHO PacueTHOMY HapyKHOMY JaBieHuto P =[P].

4 BBIBOP PACYETHOM CXEMBI TPYBOIIPOBOJA

4.1. TpybompoBon paccMaTpUBaeTCA KaK yIpyrasi CTEpKHEBag CHCTEMa. DJEMEHTH TEOPUH
00onoYeK YUUTHIBAIOTCS B pacueTax oTBOAOB (d3ddexr Kapmana) u, mpn HeoGXOIMMOCTH, B TPOi-
HMKOBBIX COeIUHEHUAX (cM. npunoxenre 2). HyxHO cTpeMHTBCA K TaMY, 4TOOB! pacuerHas cxeMa
NpaBHIBHO YYHTHIBAlA KOHCTPYKTHBHBIE OCOOCHHOCTH, KOTOpHIE BIMAIOT HAa HAaUPSDKEHHO-
e OpMUPOBAHHOE COCTOSHIE TPYyOOIIPOBOIa.

4.2. Tpybomposon pa3OnBaeTcs Ha MPAMOIMHCHHEE ¥ KPUBOJINHEHHbIE (O4ePUYECHHBIE 10 Y-
Te OKPYXKHOCTH), Y4acTKH. TOUYKM CONpSKEHHMsI YYACTKOB CIYXAT pacueTHHIMH y3naMu. B 4mcio
PacCYeTHBIX Y3IOB BKAIOUYAIOTCH:

e  MecTa NPHCOSHMHEHHS K alapataM, OropaM, KOJUIEKTOpaM | T.11.;
® TOYKH M3TOMa WM pa3BETBIIEHUs OCEBOH TMHUH TPyOONpoOBoaa;
®  TOYKH M3MEHCHH: IMONEPETHOro CeYCHHS WM HArpy3KH.

4.3. BHemaxe CTaTHYECKHE HATPY3KH PacCMaTpPHBAIOTCA KaK COCPENOTOYCHHBIE HIIH PABHO-
MepHO pacnpefencHable. Hapaxy ¢ HEMHM B pacyeTax CTaTHYCCKH HEOMPERECIMMBIX CTEPKHEBHIX
CHCTEM YUHTHIBAIOTCS JedhOpMafOHHBIE BO3EHCTBHSA, BEI3BAHHEIE TEMIICPATYPHBIM HarpeBoM (0X-
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JIXKAEHMEM), CMELIIEHHEM ONOp MIIH 000pYHOBaHHsA, a TAKKe MPEIBAPUTENLHON PACTIKKON (CKa-
THEM) TPYOOTIpOBOAA.

4.4. PaccTaHOBKa OMNOp ¥ NOABECOK MPH3BaHA 00CCIEYUTh JOMYCTHMbI YPOBEHD HAIpsIKE-
HHf B >leMeHTax TpybONpoBoXa OT HE CaMOYPABHOBEINEHHOM (B 4aCTHOCTH BECOBOM) HAIPY3KH.
IIpu 3TOM HyXHO M36eraTh CiTy4aeB, KOT[a B HarpeToM TpyOONpOBOe OIOPHI M MOABECKH OKa3bl-
BalOTCS HENOTPY KEHHBIMH.

4.5. Onops! ¥ IOABECKH MOJENHPYIOTCH XXECTKHMH, JIMHEHHO-YIPYTHMH M (PUKIHOHHEIMH
CBSI35IMH, IPENATCTBYIOIHMMH flepeMeNIeHHsM TpyOonposoa.

4.6. CunpdoHHBIE, THH30BEIE H CaJlbHUKOBBIC KOMIIEHCATOPE! MOAETHPYIOTCA KaK JIMHEHHO
YIpyTHE COWIEHEHHS CTEp)KHEH 0CeBOTO, MMApPHMPHOTO MM CABUTOBOTO THIIOB (B 3aBUCHMOCTH OT
HX KOHCTPYKIMH). ApMaTypa MOJIENMpyeTcs HeReOpMHPYEeMBbIMH (a0COIIOTHO XKECTKUMH) CTEPK-
HEBBIMH JJIEMEHTaMH.

5 TIOBEPOYHBIA PACYET TPYBOIIPOBOJIA HA IIPOYHOCTDb
5.1 OcnHoBHBIE NOJOKEHUs. ITANbI pacueTa

5.1.1. TonmuHa creHOK TpyO® M (acoHHBIX AeTanell TpyOONpPOBOAOR ONpEnenseICs B COOT-
BETCTBHH C Pa3IeNoM 3 HACTOSMIEro CTaHAApTa.

5.1.2. JInA OUEHKH MPOYHOCTH CHPOSKTHPOBAHHOTO HAa3eMHOTO WM MOI3EMHOTO (B KaHale)
TpyOOMpPOBOJa BHINOIHAETCA TOMHBIH pacdeT, COCTOSMHKA u3 6-Tu sTanmoB (Tabmuna 5.1). Lensio
pacdeTa ABJIAETCA OlleHKa CTaTHYECKOH M HUKIIHYECKOH IPOYHOCTH, a TaloKe ONpE/Ie/IeHHe YCHIIHH,
IeHCTBYIOMUX Ha 000pyIOBaHHE CO CTOPOHBI TPYOONPOBOA IIPH SKCILIYATAI[HH H HCTIBITAHUAX.

5.1.3. Pacyer TpyGomposoza B pexuMe I[ITKOH (¢ yueTom KpaTKOBPEMEHHBIX M 0COOBIX Ha-
TPY30K, a TAKXKE B PeKHUME UCIIBITAHUH) BBITONHAETCS IPH COOTBETCTBYIOLIEM YKa3aHHH B IPOCKTE.

5.1.4. Pacyer no tanaM 1 u 2 nmpoBoAUTCA MOCIIE BbIGOPa OCHOBHBIX pazMepoB TpyOOHpOBO-
IIa ¥ pacCTRHOBKH OIIOP.

5.1.5. Pacuer TpyGonpoBonos no atamaMm 3 u 4 clexyer NPOROAUTH, €CHM YHCIO MONHBIX
[HUKIIOB Harpy>KeHHUs 3a BCe BpeMs HKCITyaTaruy npepbimaer 1000 u B pe3ynbrarte pacuera 1o 3Ta-
Iy 2 yCTaHOBIIEHO, YTO

- Ui CpeNlHETeMINepaTypHoro Tpybonpososaa

o, >1.20], 5.1

- JUis BBICOKOTEMIEPATYpPHOTO TpyOonpoBoaa
o, 2[0]- (5.2)

5.1.6. Pacger mo dtanty 4 (Ha ONUTENBHYIO MUKIMYECKYIO TPOYHOCTE) MPOBOMHUTCA TONBKO
IS BEICOKOTEMIIEPATYPHBIX TpyOOIpPOBOIOB.

5.1.7. Pac4er cpeqHeTeMnepaTypHbIX TpyOOIPOBOIOB MIPOBOJHTICS MO pacyeTHOH TeMiepa-
type T. JIng BBICOKOTEMIIEpaTypHBIX TpYOOIIPOBOMOB Ha 3Tamax 2 M 5 pacyer Befercd 10 GHKTHB-

HeM Temneparypam 15, n Ts,
T, =T, (5.3)
T,, =-oT G4

3HayeHuns Y ¥ O U1 pa3nUYHBIX MAaTepPHasioB IpeACTaBNCHB! B Tabn. 5.2 u tabn. 5.3.
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Kpome Toro, Ha dTane S5 BBOASTCA (UKTHBHBEIE «COOCTBEHHBIE» CMEILEHUS 3allleMIIEHHBIX
KOHHEBBIX CedeHHH TpyOOIpoBOna OT HarpeBa MPHCOSAMHEHHOTO 0GOpYIOBAHHS, MOIYUAOLIHECS
IIyTeM YMHOXEHHUs 3HaUCHHH TeHCTBUTEIBHBIX CMEIEHHNH Ha BENHYHHY O CO 3HAKOM «MHHYCH.

Tabnuua 5.1
Ho- [ITudprl HArpy30K U BO3-
Mep Hamnmenopanue 3tana neicTBuil o Tabm. 2.1 Hazunauenue
pacyera 3Tana pacdeTa
sTama TIoH TIKOH P
Pacyer Ha peiicTBHC HE
1,2,3,4,6,7,
1 caMOypaBHOBENIEHHBIX 1,2,3,4, 8.9 10.11.12 OneHka NpoYHOCTH TpyOO-
Harpy3ok B pabodeM co- 6,7 . 1’3 * 77 | npoBoma
CTOAHUH
Pacuer Ha fmelicTBHE 1.2.3.4.5.6 OtesKa IPOYHOCTH TPy OO-
’ BCEX HarpyXarmmux 1,2,3,4, 7’ 8, 9’ 16 ’11’ TIPOBOJIA, OIIEHKA HArpy30K
¢axTopoB B paboueM 5,6,7 ? ’1 2’ 13’ * | Ha obopynoBaHHeE, OTMIOPHI H
COCTOSHMH ’ KOHCTPYKLHH
Pacuer Ha neficTeHe "
. Onenka OUKIHYEeCKOH
3 HUKIIMYECKHX BO3AEHCT- 4,5 -
. IIPOYHOCTH TpyOonporoaa
BU
Pacuer Ha nnHTENEHYIO .
At HY OreHKa AUTeabHOH K-
UKTHYECKYIO [TPOY- 1,2,3,4, "
4 - JIMYECKON IPOYHOCTH TPY-
HOCTb BBICOKOTEMITEpa- 5,6,7
6omposona
TYPHBIX TpYOOIIPOROIOB
O1neHka NPOYHOCTH MOCHE
., €JIaKCAlMH (TOMBKO BEICO-
Pacuet Ha nmelicTBre EOTeMnem; ( gglx 0 600
BCEX HarpyXalmux 1,2,3,5, patyp Py
5 - [IPOBOOB), OLICHKA HArpy-
(hakTOpOB B XONOJAHOM 6,7
30K Ha 000pyZOBaHME, OIO0-
COCTOSHHM
PBI ¥ KOHCTPYKIMH (CM. 1.
5.3.2)

5.1.8. Ha atane 5 1s BBICOKOTEMIIEPATYpPHBIX TPYOOIPOBOIOB, KOTOPBIE PACCUHTHIBAIOTCS
npy bUKTABHOM TeMueparype s 1 » ko3dbduueHT nuHeHHOro pacmupenns OepeTcs Il pacueTHOMH

Temneparypsl 7.

5.1.9. Ha sTane 5 Mogyns ynpyrocTH npurrMaetcs npu 20°C, a Ha 31anax 1 u 2 mpu pacuer-
HO# Temnepartype 7.

5.1.10. 3nauenns kodPHUIMEHTa TEMIEPATYPHOTO PACIIMPEHUS U MOLYJIS YIPYTOCTH OIpe-
JEJSI0TCA MO HOPMATHBHBEIM M CIIpaBoYHBIM maHBbM [23], [1]. Koaddumment oTHOCHTENBHOI MO-
TIrepeqHOH nedopmanuu (koadbdunuent ITyaccona) IS Bcex MarepualioB W TCMIEPaTyp NpUHHMA-
ercst pasHbM 0.3.

5.1.11. KoaddunueHT TpeBus B ONopax CKOJbXKEHUs MpHHAMaercs pasusM 0.3 (B ciydae
TPEHUS CTamy MO CTAIH), a KO3 PUIUEHT TpeHHs B onopax KaueHuq - 0.1.
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5.1.12. B pacyeTax Ha OUKIHYECKYIO ¥ JUIHTEIBHYIO LHKIMIESCKYO HPOYHOCTS YUUTHIBAIOTCS
BO3MOJKHBIE [IUKIIBI C HEMOMHBIM H3MCHEHHEM pabouux mapamMeTpoR.

5.1.13. Eciu Tpy6onpoBo 9KCTITyaTHPYETCS PH PasiIHIHbIX PEXHUMAX, TO BO BCEX PeKHMaX
TNPON3BOMTCA TPOBEPKA CTAaTHYECKOH MPOYHOCTH; TAlOKe M3 pacdeTa BO BCEX PeXMMaX ONpenei-
I0TCA NpE/ICAbHEIE (MaKCHMAIIbHEIE H MUHUMAIBHEIE) 3HAYCHHS HArPy30K Ha 060pyaoBaHHe, onop-
HBI€ U CTPOUTE/ILHEIC KOHCTPYKIHH.

Ta6nuua 5.2
NeNe 3HayeHHs K03 HUHEHTa YCPEAHEHHA KOMIICHCAUMOHUbIX HAIIPSKEHHI ),
Cram TIpH PACYETHBIX TEMIEPaTypax
oo 370 400 450 500 550 600 650 700
1 Vrinepoaucras 1 HA3KO-

0.29 0.28 0.25 - - - - -
JIErHpOoBaHHAA

2 Jlernpopannas Heay-

037 0.35 033 0.30 0.24 0.16 - -
CTEHUTHAA

3 | Jlernposanna aycre- ; - 038 | 034 | 030 | 025 | 020 | 016

HATHAs
Tabmuua 5.3
NoNe 3HayeHus ko3 PUIMEHTa PETaKCAMH KOMIICHCAUMOHHEIX HANPSKCHHIH &
- Craib NP PACYETHBIX TEMIIEPATypax
n/m
370 400 450 500 550 560 630 700
1 Yrneponucras u Hu3- 0.71 072 0.89 B _ _ ) )
KOJIETHPOBAHHASA
2 | lermposankad neay- 063 | 065 | 070 | 080 | 095 | 1.0 - -
CTeHWTHAs
3 | leruposaniaz aycre- - - | o062 | 066 | 074 | 089 | 10 | 10
HHTHas

5.1.14. HanpsokeHud OT BceX Harpy30K BBIYHMCIIIOTCS II0 HOMHHAJIBHOH TOJIIMHE CTEHKH
37eMeHTa. PacueT HanpspKeHHH OT BHYTpEHHETO JaBJICHHA B PEKHME HCIBITAHHH OCYIIECTBIIAETCA
6e3 ydeTa IpHOABKH Ha KOPPO3HIO.

5.2 IIpumMeneHHne M y4eT MOHTAKHOM PACTHKKH

5.2.1. B tpybomnporomax MOHTaXHas pacTDXka IMpHUMEHsIeTcA I8 yMEHbBIIEHH IlepenaBac-
Moif Ha 000pyLOBaHHE Harpy3KH. B BHICOKOTEMIIEPATYPHEIX TPyOOIpoBOiax MPHMEHEHHE MOHTAXK-
HOI PacTsKKH ITO3BOJISAET IPH ONpPEACHCHARIX YCIOBHAX NOHU3UTH 3¢ (eKT HAKOIUIEHHA nedopma-
IMH TION3ydecTH B HanOoJsiee HanpshKeHHBIX yyacTKax TpyOonpoBoza.

[IpuMeHeRne MOHTaXKHOM pacTSXKKH OOOCHOBBIBACTCA PAacueTOM, TaK Kak €€ BO3JCHCTBHE
MOXET OBITh H OTPHIATCIBLHBIM.

5.2.2. PekoMenyeTcs HazHauaTh BENMYHHY MOHTAXHOH PACTHKKH B CpeIHETEMIIEPATYPHBIX
Tpybonpoponax He 6oiee 60% OT BOCIIPHHHMAEMOTO TEMIIEPATYPHOIO YAJMHCHHS, @ B BBICOKOTCM-
nepaTypHbIX He 6omee 100-8 %, rae xoadduuneHT & onpesenen B Tabm. 5.3.
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5.2.3. Ilp# NpUMEHEHMM MOHTAXHOH pPAacTsHKH C He rapaHTHpYeMEBIM KadecTBOM pacder
TpyGorposoJa npoBoauTcs Oe3 ee yyera. I'apaHTupyemas MOHTaXHas PacTsKKa YYHTHIBAacTCS Ha
JTanax 2 u 5 MOJNHOTO pacyeTa TpyGoNnpoBosa.

5.2.4. Jins BBICOKOTEMIIEpaTypHOTo TPYGONpOBOa IPH PacyeTe Mo dTamy 2 MOHTaXKHas pac-
TSOKKA yYHTBIBAETCA TIPH ONPENENeHHH yCHiHi Ha o6opynosanue. IIpn 3TOM pacyeT BeImOIHAETCS
B IBYX BapHaHTax:

- € y4€TOM MOHTa)KHOH PacTsXKKH M BBEJICHHEM NeHCTBUTENBHON TeMIlepaTyphl Harpesa 7
- ¢ y4eroM (GMKTHBHOH MOHTaXHOH pacTsHKKH W C BBeeHHMeM (GMKTHBHOHM TeMIleparypri
narpesa 15 ;.

5.2.5. Jlnst BBICOKOTEMIIEpaTypHOro TpyGOoIpoBoga 00s3aTeIbHO IPOBOAUTCA pacder MO 3Ta-
Ty 5, ecli BENHYAHA MOHTAKHOI PACTXKU NPEBHILACT 3HAYeHUe, YKasaHaoe B 1. 5.2.2. IIpu atom
He yYHTHIBaeTCs 3QPEKT caMOpacTaKKH B pabodeM COCTOSHHH.

5.2.6. Y4eT MOHTaXXHOH PacTSKKH B pacyeTe TpyOOIpOBOAa MPOU3BOAMTCS MyTEM 3alaHuA
COOTBETCTBYIOIIMX B3aUMHBIX CMEINEHMH CTHIKYEMEIX CEYCHHH.

5.3 Onpenenenne Harpy3oK, epeaaBaemMbix Tpy6ONpoBoIoM HA 060pyaOBa-
HHE, ONOPhI H CTPOUTEIbHbIE KOHCTPYKIHA

5.3.1. Harpysku Tpy6onpoBona Ha 000pyoBaHHe, OIIOpPHbIE H CTPOHUTENBHBIE KOHCTPYKIHU
ONpeNeNAIOTCA Ha dTamne 2.

5.3.2. Ilpu pacyete Ha geficTBME BceX HArpyxarommx (akTopoB B XONOZHOM COCTOSHHH IO
3Taly 5 AAs BBICOKOTEMIIEpaTypHBIX TPYGONPOBOLOB YCHINS BO3XEHCTBHA Tpy6onpoBoda Ha 060-
PyZIOBaHHe, ONOpHBIC M CTPOHTENIBHEIE KOHCTPYKIMM onpefenstiorca 6e3 ydera pelakcaliy KOM-
TIEHCAIMOBHPIX HallpsHKCHUH.

5.3.3. Jl1 BBICOKOTEMIIEpATYPHOTO TPyGONPOBO&a ¢ OXMHAKOBOM PacyeTHOH TeMmepaTypoit
1 MaTepHaJIoM BCEX YYaCTKOB MOXKHO OIpeNeNTHTh peakuuu, AeicTeyonye Ha 000pyAOBAHHE B Ha-
YasbHBIH MOMEHT TIOJIHOTO nporpesa (6e3 yuera caMopacTsDKKH) o caenyromed gopMye:

Xz=‘;1;(X2‘X1)+X1’ (5.5)

rie X, - NpOM3BOJAbHAS peakuus, NeHCTBYIOIAS Ha ONopY, X, , X, — Te XKe peakuuH Ha 3Tanax | u
2 mosHoro pacdera TpyOOIpoBoa, ¥ - KO3(GOHIMEHT yCpeAHeHHs KOMIEHCAIJHOHHBIX HANPKCHUH
1o Tabm. 5.2.

5.3.4. Ins cpenxeTeMnepaTypHOTO Tpy6onpoBona (cM. MyHKT 1.2), ecu ero TemIeparypa H
MaTephal Ha BCeX YYaCTKax OJMHAKOBBI, PEAKIMH, AcHCTBYIONMe Ha 000PYNIOBaHHE B XONOTHOM
COCTOSIHHH, MOXXHO ONpeAenuTs Ge3 BBIMONHEHHA pacyera IO dTally 5, BOCIOIB30BABIIHCH Cle-

Iyrome# GopMyIoi:
E
x.=(X>-x)) —Q]j_ +X, X, (5.6)

TIe
X,,X,, X - IpOH3BONBHEIE CIIIOBbIE (PaKTOPEI COOTBETCBEHHO Ha 1, 2 M 5 9Talax pacdera.

5.4 Ycnopusi APOYHOCTH

5.4.1. Ycnosus NPOYHOCTH IO BCEM ITANaM pacyuera HpUBeIeHs! B Tabiume 5.4.
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5.4.2. Tlpy BRINONHECHUM YCTIOBHH UHMKIMYECKOH HPOYHOCTH IS CpPeAHETEMIEPaTypHBIX
TpyOonpoBonoB (3Tan 3) BHINONHEHUE YCHOBUA CTaTHYECKOH NMPOYHOCTH Ha 3Tane 2 He ofg3aTeisb-
Ho. Oxnaxo s Tpy6 pekoMeHIyeTcs 00eCIeuHTh BBITONHEHHE YCIIOBHI CTATHYECKOM NPOYHOCTH
HE3aBHCHMO OT pe3yJbTaToB pacydeTa Ha UHKIMYECKyl0 NPOYHOCTh. Peanuzauus 3THX TpeGOBaHHiA
CXeMaTH4HO MpeJcTaBleHa B Tabmune 5.5. 3HaK «H» 03HA4YaeT, YTo COOMONEHNE YCIOBHIA HPOYHO-
CTH 0043aTEeNBHO, 3HAK «-» - He 00:43aTeNbHO.

Tabnuua 5.4
Homep Ycnosusg NpOUHOCTH 1ist TPYOONPOROIOR
srama | HaumenoBanme 3Tama pac- CpenHeTeMIIepaTypHBIX BrlcoxoreMnepaTypHBIX
pa;’:e' era - IKOH IH IKOH
Pacuer na nefictre He ca-
1 |moypaBHoBemennbIx Harpy- | o,<1.1[o] | o,<15c] | o,<11c] | o <150]

30K B paﬁoqu COCTOSITHUH

Pacuer Ha feiicTBre Bcex

2 | marpyxarommx daktopos B | o, <15[0]" | o, <19c]" | o,<15c] | o, <1.90]
paboyeM COCTOSHIH

Pacuer Ha neficTBie IUKIH-

" . < - - -
3 YEeCKUX BO3AEHCTBHUM o < 4r [a"]
Pacuer Ha muTeNpHYyIO IHK-
JIMYECKYI0 MPOYHOCTD BHICO-
4 6 - - cM. 1. 5.7 -
KOTEMITEpaTypHBIX Tpybo-

IpOBOIOB

Pacuer Ha pelicTBHe Beex

5 Harpyxaromux GpakTopos B o, <15[c] - o, <1.5[c], -
XOJIOJHOM COCTOSHHH

IIpumeugnue: yciIoBUS IPOYHOCTH, TIOMEYEHHEIE 3Be3404KOH (*) He 0043aTeNbHbI, CM. MYHKT 5.4.2.

Tabmumua 5.5
Howmep Tpoii-
9Tana pac- HaumeHoBanue 3Tana pacyera Tpy6a OtBOZ HHK
uera (Bpe3ka)
1 PacueT Ha CTaTHCTHYECKYIO IPOYHOCTD IOX AeH- + L .
CTBHEM HE CaMOypaBHOBEMIEHHBIX HAarpy30K
PacueT Ha CTaTHYECKYIO IPOYHOCTH HOX ACHCT-
2 BHEM HE CAMOYDPaBHOBEIIICHHEIX H CAMOYPaBHO- + - -
BEIICHHBIX HATPY30K
Pacuer Ha MKITHYECKYIO IIPOYHOCTh + + +
4 Pacyer Ha [UIMTENBHYIO HHKITMYECKYIO IPOY- 4
HOCTB BBICOKOTEMITEpATyPHBIX TpybonpoBozoB
PacueT Harpy3ok B XOJIOJJHOM COCTOSHHH + - -
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5.4.3. Jis BakyyMHBIX CpefHeTeMIlepaTypHBIX TpyGoIpoRoIoB Ha oTane 2 B pexwumax [1/TH
u [IJIKOH neo6xoauMa KononHUTENbHAS POBEPKA HA YCTORYMBOCTE COTIacHo 1. 5.8.

54.4. BenuunHa JONMYyCTHMOH Harpy3kH Ha o0OpYIOBaHME YCTAHABIMBAETCS 3aBOAOM-
H3roToBHTENEM. IIpH OTCYTCTBHM 3aBOJCKMX NAHHEIX, OHa MOXET OBITH OIpenelicHa pacyeTHHIM
ITyTEM C HOMOILBI0 CIIEIIHANBHBIX IPOTPaMM M METO/IOB Pacyera.

5.5 PacyerHble HANPSIKERHsE B TPyDax, 0TBOJAX, TPOHHMKAX H Bpe3Kax

5.5.1. Cpemsee OKpYXHOE HaNpsHXCHUE OT BHYTPEHHETO JaBNeHusA B TpyGax, OTBOjAX ¥ OT-
BETBICHUAX TPOHHAKOB H BPE30K BBIRUCIACTCA 110 hopMyne

_P(D-s) k
2o ”

c 5.7)
rie D — HapyXHELi IHamMeTp PaCCYMTEIBAEMOTO Cedenis, k,— koxphunueHr HHTeHCH(UKauY Ha-
upsokeruii B oTrozax. Ilpu pacyere TpyO, TpOHHUKOB M Bpe3OK npuHHMaeTes k; =1.

IIpu pacyeTe MarncTpand TPOHHMKOB W BPe3Ok B opmyiy (5.7) BMecTo ko3hduimenta ¢,
CIeyeT NOACTABIATE 3HAUCHHE min(p,,p,) ¥ NPUHAMATSH k, =1.

5.5.2. CymmapHoOe cpeHee 0CeBOe HalpsDHKEHHE OT BHYTPEHHErO [AaBJICHUS, OCEBOH CHIIBI K
u3rudaromero MOMeEHTa

O-Z:O-pz+o-zNio.zM’ (5‘8)
B dopmye (5.8) cpennee oceBoe HANPKEHHE OT BHYTPEHRETO JaBICHIA
P(D~s),
T (5.9
49 S
HAIPDKEHHEe OT OCCBOM CHIIbI
N
O:N = (5.1 0)
Ap
3HAK 0CEBOH CHITBI «F»COOTBETCTBYET PACTKEHHIO, & «-» - CKATHIO.
OceBoe HalpsXKeHHE OT H3rHOaIOIMEro MOMEHTa:
1 2 1. 2,
7 = Vliodo) *+(i 1) (5.11)

w
rae fo, ii - ko3bduIHenTH HATCHCH(UKAUK U3IHOHbBIX HAIPSKEHUH COOTBETCTBEHHO H3 IUIOCKO-

CTH M B JUIOCKOCTH TPOHHHKOBOTO COSIUHEHMS HITH OTBOJA.
ITpu pacueTe OTBETBNEHHS CRADHBIX TPOHHHKOB M Bpe3ok B dopmymy (5.11) BMecTo ¢, cne-

IyeT MOJICTaBNATL 3HaYeHe min(g, ¢, ).
5.5.3. KacaTenpHoe BanpspkeHHe OT KpyUeHHs

r= M, . (5.12)
2w
5.5.4. DKBUBaJICHTHLIE HANPSHKEHMS PY OLICHKE CTATUYECKOH MPOYHOCTH
c.=\o -0 o, +0r +30° (5.13)
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5.5.5. AMIUMTY bl 9KBHBAIEHTHBIX HANPAKEHHH NPH pacdeTe Ha MUKIHYECKYIO IPOYHOCTh
=08 \[0-2-—0'0'2 +ol +3c2 (5.14)
5.5.6. Hanpspkerua B Tpybax onpenesnisioTcs B COOTBETCTBHH € I M. 5.5.1-5.5.5. Tlpu aTom
K09 PHUIUMEHTb! TPHHIMAIOTCS PABHEIME k; =, =J; =1, a XapaKTepHCTHKH Ce4eHUs ONpEeneNsIOT-
cs o gopMynam

T
W==(D-s)s
4 (5.15)
Ap = 77:(D - s)- s

5.5.7. HanpspxkeHue B OTBOAAX ONPENENAIOTCS B COOTBETCTBHMH C I 5.5.1-5.5.5 mia mByx
kpaiHux ceucnuii A-A u B-b (puc. 5.1,6). 3a pacueTHOE SKBHBAICHTHOE HAHPSXKCHHE MPHHUMAETCS
Haubonpiuee U3 AByX 3Ha9eHud. Koadduuuent nateHcudrkaunu k; onpenensdercs, cornacuo Mil.
3.2.1-3.2.3, a k03 PHUIUCHTSL i, H J; - 10 HIDKETIPUBEICHHBIM GOpMyIIaM.

JUns rHYThIX, KPYTOH30THYTHIX H IITAMIIOCBApHBIX OTBOMOB, CTHIKYEMBIX C TPYOaMH Ha cBap-

Ke
. _ 075
io™
/12/361),,
5.16
._ 09 (5.16)
L=
lma)p

JIns oTBOJOB TeX ke KOHCTPYKIMH, CTHIKyEMBIX ¢ NPAMBIMH Tpy6aMHu Ha diaHIax (Ha 06oux
KOHIIax)

0.75
/1}/36()[;
._ 09
=
s

B

lo

(5.17)

@p
JUIs OTBOZOB TeX ke KOHCTPYKIMH, CTBIKYEMBIX ¢ TpyOaMH Ha (piIaHne ¢ OQHOro KOHIA ¥ Ha
CBapKe C IpYyroro

. 075,
o™
FRa p
5.18
. 09 -18)
i
e P
JInst CEKTOPHEIX HOPMAIM30BAaHHBIX OTBOJOB, CTHIKYEMBIX C TpyOaMH Ha cBapke
09 .
i0=ii= 5.19
0 /12/3 w,p ( )
B npuseneHHbIx popmyax:
4R. D—sY2( 2p
A== o =14325 f( s) (5.20)
(D-s) E\ 2s D-s
XapakTtepncTHkH ceuenuit W n 4, onpenenserca no Gopmynam 5.15.
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6) /B

A A

Puc. 5.1. PacueTHas cxeMa 0TBOJA: a — CXeMa HarpyXeHHs, 6 — pacueTHble CedeHus

5.5.8. Hanpsukennst B TpOMHUKAX ONPENeNsioTcs COrmacHo I. . 5.5.1-5.5.5 mus ceuenmit A-
A, B-b u B-B (puc. 5.2,6). 3a pacueTHOe SKBHBAIICHTHOS HANpsUKEHUE NPHHMMaETCA HauGonbliee
U3 TPEX MOTyYeHHBIX 3HAYECHHUH.

a) iz 6)

cofremrmimin]e —
N

Puc. 5.2. PacueTHas cxema TpoHHuKa (Bpe3ku): a — cxeMa HarpyxeHus, 6 — pacyeTHble cede-
HHA

5.5.9. KovuenTpanms Hanps>keHWH u3ruba B TpOHHHKaX 3aBHCHT oT Oe3pa3MepHOro mapa-

Mmerpa H.
JUnist cBapHBIX He YCHJICHHBIX TPOHHHAKOB, KOHCTPYKIHSA KOTOPBIX COOTBETCTBYET pUC. 3.3,a:

H:(szs)- (5.21)

JU19 cBapHBIX TPOHHMKOB, YCHICHHBIX HAKJIAKOH C TOJIHHOM S, , KOHCTPYKIMS KOTOPBIX
COOTBETCTRYET puc. 3.3,a

- NpH s, <1.5s

H:2!S+0.5sn)5/2; (5.22)

53/2(D—Z)
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- mpH s, >1.5s

g=8s . (5.23)
D—s
Jlng mTaMIIOBAHHBIX M ITAaMIIOCBAapHBEIX TPOHHHKOB, KOHCTPYKIIHS KOTOPHIX COOTBETCTBYET
puc. 3.3,6
H=25[1, 2 ) (5.24)
D—s\ D-s

IIpm pacuere oTBeTBAcHUA (ceucHHe B-B) B 3T GOpMYIEI BMECTO HOMHUHANBLHOR TONIIHHEI
CTeHKHM NoAcTapnseTcs 3bdexTurHas S, , oupesnenseMas COTIAaCHO TyHkra 5.5.10.
5.5.10. IIpu nanmuuumn BHYTpeHHEro DaBlIeHM B TpyOornposoae (P = 0):

5, =855, /5p,FC> (5.25)

Tae § B Sp COOTBCTCTBEHHO HOMMHAIIbHASA H PACYETHAS TOIMHHBl CTCHOK MAarucTpal, a Spp oec-

percs Kak HauOoJbluee U3 OBYX 3HAUCHHH Sp U Sze ONpeneNseMbIx no dopmyaaM myHKToB 3.1.1 i

3.4.1 g ceueHHs MarucTpaiy.
Ipu oTcyTCcTBMH BHYTpEHHETO IaBieHNS (P =0)

S, =5@,/ Qe (5.26)

3neck @, Boraucnsercs no gopmyse (3.13), a ¢, NpuHUMacTcs HAHOONBIIMM U3 ABYX 3Ha-
4eHUR @, U @,

@rp =max¢d>¢}~) . (5.27)

5.5.11. KoadpuuuenTs! HHETEHCH(UKAIMH HANPSHKEHHH H3rnba Mmpy AeHCTBAN M3rubaiomero
MOMEHTA U3 IIOCKOCTH TPOHHUKa!
- B CBapPHOM TPOHMHMKE C OTHOLIEHUEM HapyXHOTO JWaMeTpPa OTBETBICHHI K Hapy>KHOMY
JHaMeTpy Maructpaiu d/D>05

135,
’0“H2/3

- B CBapHOM TPOWHHMKE ¢ OTHOWIEHHEM d/D<0.5, a Takxke B INTaMIIOBaHHOM (IITaMIIOC-
BapHOM) TPOHHHIKE

(5.28)

09 .

e (5.29)

Koaddnunents! MHTEHCHbHKAMK HAIPSDKEHHE m3ruba npH ACHCTBHH H3rMOAIOmEro Mo-
MCHT4 B IJIOCKOCTH TPOHHMKa HE3aBHCHMO OT €r0 KOHCTPYKLMH ¥ OTHOHICHHS d/D

i, =0.75-i,+025 (5.30)

Hpnqu XapaKTCPHUCTHUKHN CCYCHUA D u s oTHOCSATCS K MarucTpajiu.

5.5.12. XapakTepHCTHKH Ce4eHMd IIpH pacueTe Marwcrpaiu (ceueHus A-A u b-b) ompexme-
nsroTes 1o Gopmynam 5.15, a nipu pacdere orBeTBieHus (cedeHue B-B) mo dopmynam
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W:%(d—sh)z-sm, A, =7(d=5,) 5np (531

B KOTOPHIX Sp; NPHUHUMaeTCA Kak HAHMEHbIIEEe U3 IBYX 3HAYCHHH S, U S -1,
Sgp = MAN(S, 5, ;).

5.5.13. Bpe3ku, KOHCTPYKIHUS KOTOPBHIX COOTBETCTBYET pHC. 3.3a, paccUMTHIBAIOTCA 1O dop-
MyJaM CBAPHEIX TPOHHHKOB.

5.5.14. JIna pacdera TPOIHHUKOB H Bpe30K, KOHCTPYKIMSA KOTOPHIX HE COOTBETCTBYET pHc. 3.3
(xocBle Bpe3KH W T.1.), JOTMYCKACTCA MCMONBIOBATh YMCICHHBIC METOMBI pacdera, PH YCIOBHM
ofecneYeHns 3anacoB IPOYHOCTH HE HIDKE YCTAHOBIECHHBIX JaHHBIM CTaHIAPTOM.

5.6 Pacyer Ha HHKJIHYECKYIO0 NPOYHOCTH

5.6.1. Iuxnraeckass MpoYHOCTh TPyOONPOBOAA Ha 3Talle 3 CYUTACTCs OOecTeueHHOH, eCTn
BBINOJIHSACTCA YCTIOBHE

0, < 4[o,], (5.32)

rae kodddummenT npusenerns k Temneparype 20°C A, =[c]/[],,-
5.6.2. JomyckaeMas aMIIMTy A2 HanpsokeHu#, MITa:
- U1 TpyGONPOBOIOB U3 YTIEPOAUCTOH M HA3KOJIErHPOBAaHHOM (HE ayCTEHUTHOMH) CTalu

[0,]1=80 (1 +1200N,7%5% ) 0623 (5:33)

- Ias Tpy6GONpPOBOIOB U3 ay CTCHUTHOM cTanu

[0,]=1 10(1 +10008, % ) 0.625 (534)
5.6.3. PacueTHOE 4MCIIO MONHBIX HUKIIOB IpH N, <10°:
6 1875
A O—aei _1
i Oao ’
chNca+i NCi' ’ 1.6 (535)
i=1 o '
ae -1 >
AT T

rac
N », — JHCIJIO HNOJHBIX HHUKIOB C aMIUIHTy1aMH SKBHBAJICHTHBIX HaHp}DKEHHﬁ a, , h — TACIO

€t

CT}’HGHG?I aMIUTITY A SDKBHBATICHTHBIX Hal'lpﬂ)l(eHHﬁ 0,,; C 9HCIIOM LUKJIOB Ha KaXIOH CTYIICHH paB-

aei
HOM N ;

0, — aMIUINTYyJa 3KBHBAJIERTHOTO HaNpsDKCHHA Ha 3Talle pacdera 3, corfiacHo 1. 5.5.5.
3HadeHue napamerpa o, npuHuMaerca 80 MIla mng yrieponucTsIX U JIETHPOBAHHBIX HEayCTEHHT-

Heix ctaneit 1 110 MIla — s aycTeanTHOH cranu.
Ilpumeyanue: Tlpu umcne muxnos N, mensie 1000, pekoMeBIy€eTcs NPHHMMATB €TI0 paB-

HeM 1000,
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5.6.4. Ecimn paGoune mapamerpbl TPaHCIIOPTHPYEMOH CpPelbl He IMOCTOSHHB BO BPEMEHH,
pacueT IMKIMYECKOH NpPOYHOCTH TPyOOMpoBOZa NMPOBOIMTCA IIPH INEPEMEHHBIX 3HAYEHHIX O, .
Jins kakporo / -ro OuKiia ¢ pabounMu nmapamerpamMu P, 7, ONpeReNsaiorcs o, 3areM pacder Be-
nercs no dopmyne 5.35, B KOTOpo# Nox o, IOHHMAIOTCS 3HAUCHMS aMIUIHTYIBI, COOTBETCTBYIO-
HHe HUKITY ¢ HanOonbmuMH pabodrMK IapaMeTpaMy.

5.6.5. Tlpu ciy4ainbix KoneGaHWSX TeMIepaTypsl H LaBICHHS H OTCYTCTBHH COOTBETCT-
BYIOIIMX CTaTHCTHYECKHX JAHHBIX PEKOMEHIYETCS HCIOJb30BaTh TaK Ha3blBACMYIO TeMIeparyp-
HYI0 HCTOPHIO, B OCHOBE KOTOPOH NEXUT BEPOATHOCTHASA OLCHKA YCIOBUI 3KCMNyaTaluyl B TEUCHUE
roga. Kaaplii IMKII XapaKTePHU3yeTCs YaCTOTOH MOBTOPEHHA N, B ONpeAElEHHOM HHTEpBAIC Bpe-

MEHH 7, 1 H3MEHEHHeM TeMIiepatyphl AT, . TemiepaTypHas HCTOPHS HMeET CleNyOLIUH BHA:

(7 AT, Ncl
T2 AB NcZ
Tk AT, Nex

¥ OGBIYHO CTPOUTCA B MOPAIKE YOBIBAHYS HHTEPBAIOB BPEMEHH W H3MEHEHHH TeMIIepaTypel, T.e.
T, >7,>...>7,, AT, > AT, >...>AT,,

npryeM A7, U 7, XapaKTepU3yIOT LHKI ¢ HauOONBIIHM H3MEHEHHEM TeMIlepaTyphl. Jlomyckaercst
HE YYHTHIBATh H3MEHCHHS TEMIIEpaTypsl B Ipenenax +2.5% HanOomblnero 3Ha4eHUs, PHHATOTO B
pacyere.

TloapasymeBaeTcs, 9TO aMIUIETYZA i-rO LKA NPONOPLHOHANbHA OTHomeHMIo AT, /AT, n

paccuHThIBaeTCS 0 GopMynam

0, =8ig 23k (536)
AT,

5.6.6. Ilpu oneHKe NUKITHYECKOH IMPOYHOCTH pacdeTHHIH CpoK ciykObl Tpybomposozia peko-
MEeHJyeTcsA NPHHUMAaTh He MeHee 20 JieT, eciy B 3a[{aHUM Ha NPOSKTUPOBAHKE HE OTOBOPCHO HHOro
cpokKa.

5.7 Pacuer Ha LIATENLHYIO IHKJIHIECKYIO NPOYHOCTH

5.7.1. JInaTenbHas MUKIMYECKas IPOYHOCT BRICOKOTEMITEpATypHOTO TPYOOIPOBO/A Ha 3Ta-
ne 4 cuuTaercs 0OECIeYeHHOH, ECITH OQHOBPEMEHHO BHINONHAIOTCA yenoBud (5.32) u o, £0.6[0],

rae ¢, — MAKCUMaIbHOEC SKBUBAJICHTHOC HaNpAXKEHUE HA 2 3Tane pacuera.

5.7.2. JlnurenbHas UUKIMYecKas NPOYHOCTh BBICOKOTEMIIEPATYpHOTO TpyOONpOBOZA TpH
o, > 0.6[c] cunTaercsa obecreUeHHOMH, €CIM BBINONHACTCS CleAyIollee YCIOBHE CyMMHUPOBAHHS HO-

BPEXKIEHAH OT YCTAIOCTH U MON3YYECTH NPH yCTaHOBHBIIEMCS TEMIICPaTyPHOM peskKuMe:

1.875

16
( o, ) 0 ]
40, ) J{_G_} <p, (5.37)
= 121
(=) -
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B s70it gopmyne

1-1.33 —Ze npu  0<|—=—| <03
D = 1.2[0] 1.2[o]

0.43+0.57 —2 npu 03<|—2e | <1.0
12{o] 1.2[o]

0, — MAKCHMAJIbHOE JKBUBANICHTHOE HaNPsHKEHHE Ha 2 3Talle pactera,

m — noKasaTens CTCHEHH B YPaBHEHHH JUTHTEIbHOH npodHocty. IIpu orcyrcTBHN CHpaBod-
HEBIX JIaHHBIX PUHHMAETCS PaBHBIM m=§,

Ipumeuanue: JlomyckaeTcss MPOBOAUTH ONEHKY INIMTEIBHOH LUKIMYECKOH NPOYHOCTH IO

dopmyre:

O |, % (5-38)
4[c,1) 120c]

Ipu o, /(1.2[c]) < 0.5 BTOpOE CllaraecMoe B ypaBHeHHH (5.38) He yunTHIBaeTCA.

5.7.3. PacyeT Ha ANUTEIBHYIO UMKIMIECCKYIO IIPOYHOCTD IPOBOIUTCS C UCIONB30BAHHEM aM-~
IVIMTYX SKBHBAICHTHBIX HAlPKEHUA O ,,, MONy4eHHBIX Ha sTane 3 Ge3 yyeTa penakcaluH Hanps-
XeHHH, 1 MaKCHMaThHEIX SKBHBANEHTHBIX HallpsDkeHHH O, 3Tana 2, modydeHHBIX ¢ ydeToM Koad-
huIMeHTa pelakcanyuy HanpsKkeHuH .

5.8 Pacder MecTHOM yCTOHYIMBOCTH CTEHOK BAKYYMHOI0 TpyGonpoBoaa

5.8.1. Kpurepuit MeCTHOH YCTOHYHMBOCTH CTEHOK TpyO M (PacOHHBIX Aeraneil MoX COBMeECT-
HbIM JEeHCTBHEM Hapy:KHOTO NaBIIEHHA, OCEBOTO CHKHMAIIIErO YCHINS, H3rHOA0MMUX MOMEHTOB H
TMOTIEPEYHBIX YCHITHIA IPHHAMAETCSA B COOTBETCTBHU ¢ [1] ¥ BRITIAINUT crienyrommm o6pasom:

PN AMiru: (JO+ 0
[Pl IV M] [0}

<1.0

5.8.2. 3HaveHHA NOITyCKAaeMOIo Hapy»KHOTO AaBiicHus [P] mma Tpy® m dacoHHBIX Heraneit
NpHHAMaeTcd B COOTBETCTBHH ¢ I. 3.6. 3Ha4YeHHUs IOMYCKAaeMOTO OCEBOTO CKHMAIOMIETO YCHIIUSA
[N], MomenTa [M] u momepeuroro ycumus [Q] ompeaensioTcs B cooTBeTcTBHu ¢ [1]. Tlpu 31oM

TO/IIAHA CTeHK! NPHHMAMAeTCs paBHOH HOMMHANBHOH TONIIMHE CTEHKH TPY6 U acOHHBIX AeTamei
s, B K03()(PHIHMEHT NPOYHOCTH MPOOIBHOTO CBAPHOTO HIBA Ha IaBlEHIE NPHHAMACTCA @, = 1.
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6 PACHYET TPYBOIIPOBOJA HA BUBPALIUIO
6.1 Pacder coOCTBCHHEIX YACTOT

6.1.1. Anamu3 coOCTBEHHBIX 4acTOT M ¢opM KojeOaHHH TpyOOmpoBOga NPOBOAUTCA IS
OLIEHKH ero BHOPONMPOYHOCTH M BO3MOXXHBIX IyTeH OTCTPOMKH OT JETEPMMHHPOBAHHBIX YacTOT
BO3MYIICHUA. MeTozp! aHanK3a He 3aBHCAT OT JHAaNa30HOB AABJICHHA H TEMIIEPATYPHI.

IIpu oneHKax BHOPOIPOYHOCTH TPYOOIPOBOAA CIACAYET YIHTHIBATH BCE COOCTBEHHBIE YacTO-
THI B PHEPreTHYECKH 3HAYMMOM JMamna3one, Ho He Gonee 100 I'a.

6.1.2. PacyeTr cOOCTBEHHBIX YaCTOT OCYMIECTBIACTCS IO CTEP/KHEBOH MOJENK C YUeTOM Mac-
cbl paboyero BellecTBa M H30MANMH. ApMaTypa pacCMaTpHBacTCs Kak COCpEAOTO4EHHas Macca. B
pacyerax y4HTHIBAacTCA IOBBIIEHHasd TMOKOCTh OTBOXOB M TPOMHHKOBBIX COCOMHCHHH COTIIACHO
MPUJIOXKEHHIO 2 HACTOAIIETO CTaHAapTa.

Pa30¥BKa yJacTKOB K 9HCIIO Y3JIOB € COCPENOTOYEHHBIMH MacCaMH y4acTKOB, JOJDKHBI OBITH
JIOCTaTOYHBIMH U OIIUCAaHHA HeobXxomumoro uucna GopM konebanuil. JommKkHb! OBITH MPeAyCMOT-
PEHbI IONIOTHUTENILHBIE Y37Ibl B MECTaX NPHIIOKEHHs] BHOPAIMOHHBIX HATPY30K.

6.1.3. 3Havenns COOCTBEHHBIX 9aCTOT f), f,...f;. . f, ONPENENAIOTCA U3 PElUCHH THHERHOH

anrebpandeckoii 3aauy 0 COOCTBEHHbIX 3HAYCHMSK:
det|[K] -] [m]|=0- 6.1)

rue
0= 27 fj - -5 KpyroBas 4acToTa cOGCTBeHHBIX KoJiebanmit (paguan/cex); f; - j-1 TeXHU-

geckas yacToTa cobcTBeHHBIX Konebanui (I'm); [K ] — CHMMETpHYHAs MaTPHULA KECTKOCTH; [M ] -
MaTpHUlla Macc CHCTEMBI.
6.1.4. JIng tpyGonpoBosia, paccMaTpHBacMOTO KaK CTEPKEHb C IOCTOAHHBLIM NONEPEUHBIM

CeueHHEM Ha [BYX OIOpax, coOCTBeHHas yacTora f;, COOTBETCIBYIOmas j-Toif hopMe coOCTBEH-
HBIX KOJIeOaHMH:

s _107° L& I (62)
2r 12

rae K — j-TIi KOpeHb YaCTOTHOrO ypaBHeHHs; L — 1nHa TpyGONPOBOJa MEX/Iy ONODAMH, M;

—a( ¢ —D,f‘) - MOMEHT HHepIHH TIONIEpeYHOr0 cedeHus TpyOEL, MM'; 7 — OTOHHas Macca Tpy-

6orpoBoAa ¢ yUeTOM H30JAUHK U pab0dero BEIECTBa, Ka/M .
OCHOBHBIE pacyeTHBIE CXEMBl IUIA OFHONPOJIETHOrO TPYyOONpOBOAZ M COOTBETCTBYIOILME

suavenns K ; npusenens: B Tabn. 6.1.

6.1.5. PacTarusariniee oceBoe yCHIINe NOBHINAST, @ CKUMAIOIIEE — NOHIKAeT COOCTBEHHYIO
4acToTy. OTOT QaKTOp MOXET HIpaTh 3aMETHYIO Ponib Ul epBoit GopMEl koebanui. [[nsg tpyos ¢
JBYMs IIapHAPHLIMH OIIOpaMH 3HaueHHe NepBoi COOCTBEHHOM YaCTOTHI C YYETOM OCEBOM CHITBI N

fi=107 L,/ (+N/No)” (6.3)

e N = 10-$72E[ / [? — KpUTHYECKast Harpy3Ka MpH CXKaTHH cTepxHs (H).
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YacroTHbie KodhPuunenTsl K; 1Uin BoiunciaeHns co0CTBEHNBIX 4acToT Koaebannii TpySonpo-
BOJIa C OJHHM NPONETOM

© Hayuno—rexunyeckoe npennpuiatie Tpy6onposon (000 «HTII Tpybonposon»)

Tabmuna 6.1
DopMyns pacyera 3Hayenne K; VIS 9acTOTH
Pacuernas cxema TpySonposona K, e j=1.2.3,... p— BTopoii
CBoboHO Jekallas Ha onopax Tpy6a (lnapHup-
WapHIp) . 7 3.14 6.28
. L Py
OnuH KoHell 3aIeMIIeH, a APYToH cBOGOIHO
nixm Ha onope (IIapHAp-3a/ieIKa) (4j+1)/4 393 707
1
L L%
O6a koHIa 3allleMIIEHH] (33/1e/TKa-3a/1eKa)
$ n(2j+1)/2 471 7.85
le L
OnuH KoHell 3ameMIeH, BTOPOoil cBoGoeH (KOH-
" con) ; 1.88 47
1
ke L
I'-o06pa3nerit
. L
} 3.93 _
L 1.93
I1 — o6pazHbiit
. L
_ 1.76 _
I 1.41
Z — obpazusiit
1.67 _
I -
1.50
= L 2 L »|
L g >t
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6.1.6. Ina tpyOonpoBona mo 1. 6.1.4, HO C JONONHHTENBHOM COCPEIOTOMEHHOH MACCOH,
PaclONOKEHHOM B CepeIMHE JUTHH Y4aCcTKOB, COGCTBEHHAA 9aCTOTA PABHA

gl K5 B

J 2

2 L m(HKqQ) 64
mL

rae Q — cocpenoToueHHas Macca (kr), K, — MOMpaBoYHbI KO3(GHIIHEHT, 3HaUeHHs KOTOPOro NpH-
BeeHH B Ta0i. 6.2.

Ilonpasosunbie ko3 huumenTo! K, 11151 yyeTa cocpeaoToIeHHoi Macchl

Tabmuua 6.2
Koappu-
PacueTHas cxema TpyOonpoBoaa uresT K, T?}fﬂg}f;:f:;:fa I;;ZSS;'
q
CBo6ozHo Jexamas Ha onopax Tpy- I'-obpasnblit
6a (1apHUp-HIAPHAD) 20 L
v @ pd —eo—
o L K
OpuH KoHel] 3aleMIIeH, a Ipyroit 1 0.28
¢BODOJHO NEXHT Ha onope (map-
HHp-3371€/Ka) 23
A *
, A
- o
L +

H-o06pasusrit
L

O6a xoHIa 3ameMIeHb! (3a1eIKa-

3a7eiIKa) & '
. 27 0.60
1 —i) ¢ I 0.70
le L
b A

Z-obpa3nbii

) o
Kouncons ¢ Maccoif Ha KOHIIE
i 3.9 0.66
1 ® ® L 0.68
le— L ]
L L%

6.1.7. Jlas TpyOonpoBona ¢ GOJIBIINM YHCIIOM HPONETOR PaBHOH IIHMHBI CODCTBEHHAS YaCTO-
Ta
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-3 g2
f__.&,lg_ﬂ g ’ (6_5)
o 12 \m

rne K, —Jj-Tell KOpEHb XapaKTepHCTHIECKOTO yPaBHEHHA U3 Tabnuis! 6.3.

Husuryio coGCTBEHHYI0 4acTOTY MHOTONPOJIETHOTO TPYOOIPOBOAa C NPOJIeTaMH PasIMIHOM
JJIMHEI MOXKHO OIICHMBATh IO HanGonbiueMy Hpolnery. Ecim 9TOT mposeT kpaWHHH, TO NOIONHH-
TENBHO OlIEHUBAETCs COOCTBEHHAsA YacTOTa BHYTPSHHErO MPONeTa MaKCHManbHOH JUTHHEL H 3 ABYX
MOTYYeHHBIX 3HA9CHUI BHIOHpacTCA HaNMEHBILIEE,

Yacrorueie ko3pdpuuuentsl K;, nns Tpydonpososos
¢ MpoJieTaM¥ PaBHOII JIHHbI

Tabumna 6.3
Hueno Homep rapmonnkn
PacyerHas cxeMa tpy6onposona nposne-

ToB 1 2 3 4 5
1 314 | 628 | 942 | 1257 | 1570
- 2 314 | 393 | 630 | 7.06 | 942
b A B 3| 314 | 355 | 430 | 430 | 670
«L—J«L..Iﬁi__--#l-. 4 314 | 339 | 392 | 446 | 628
. — 5 314 | 330 | 370 | 415 | 455
10 | 3.14 | 320 | 330 | 348 | 370
1 473 | 785 | 1099 | 14.14 | 17.28
1 RN 2 393 | 474 | 707 | 768 | 1021
T Lk DA 3 355 | 430 | 474 | 669 | 745
e Lle Lyle o WA 4 339 | 393 | 446 | 474 | 6.53
nL — 5 330 | 371 | 415 | 455 | 474
10 | 320 | 330 | 349 | 370 | 3.93
1 393 | 797 | 1021 | 1135 | 1649
i 2 339 | 446 | 653 | 7.60 | 9.68
T 5 A A 3 327 | 393 | 459 | 641 | 7.07
e Lot Lo _____ el 4 320 | 3.64 | 421 | 465 | 635
nL > 5 320 | 349 | 393 | 437 | 468
10 | 314 | 324 | 346 | .358 | 3.80

6.1.8. B Tabnumax 6.1 u 6.2 mna I', Z u I1-06pa3HbiXx HOBOPOTOB B YHCNIUTEE MPHBENCHE]
3HaYEHM [ONPaBOYHBIX K03(GHIHEHTOB s pacyeTa KoneGaHUH B IIIOCKOCTH MOBOPOTa (PHCYH-
Ka), a B 3HaMEHaTelle — M3 3TOH NIJOCKOCTH.

6.1.9. JIng c0KHBIX pasBETBICHHBIX CHCTEM TpyOONMPOBONOB H7Is ONpefeicHAs COBCTBEH-
HEIX 4aCTOT MOTYT ObITh HCIIOJIB30BAHBI CIIELHAIBHBIC KOMIIBIOTEPHBIC TIPOrPAMMBIL.

6.2 PacueT BHIHYKIEHHBIX KoNebanmii TpybonpoBoaa

6.2.1. JIns KOIMYECTBEHHBIX OLICHOK COMPOTHRJICHHS YCTANOCTH IIPH BUOPALH ¥ aMIUIATY X
BHOpaIMOHHMIX MIEPEMEIICHIH B XapaKTePHBIX CEYECHHAX NMPOBOIAT pacueT BBHIHYKIACHHBIX H3IHO-
HBIX KoslebaHmit TpyGonpoBona. [Ipy 3ToM HCIONB3yI0TCsS JaHHbIC 0 AHHAMHYECKHX Harpyskax, Io-
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Jy4eHHBIC B COOTBCTCTBHH C pasziesioM 2.2. TIpH OTCYTCTBHH AOCTOBEPHBIX JAHHKIX O XapaKTepH-
CTHKaX Harpy3ok, Bo30yXHalomux BHOpalMH, pacueT BHIHYKACHHBIX KOJeOaHHH MPOBOISAT C HC-
[OJIb30BaHMEM PEIY/IBTATOB CHELHAIBHEIX HCIBITAHHIO.

6.2.2. PacueT NpoBOIMTCS B JIMHEHHON IMOCTAHOBKE IS JCTEPMUHHPOBaHHBIX KHHEMAaTHYe-
CKMX M CIJIOBBIX BO3IEHCTBHM, 3aJaHHBIX B MOIMTAPMOHHYECKOM BHIC. YUHTHIBACTCH BO3MOX-
HOCTh CIIBMTa (a3 MeXIy HarpyskaMH B PasIM4HBIX CedeHMsIX TpyOonpoeona. Paccmarpusarotcs
yCTaHOBMBIIHecs KoneOaHUA CHCTeMB! HIpH pabourx mapaMeTpax. Onopbl MOAETHPYIOTCS JIHHEHHO-
VIPYTHMH CBSI3SMH. 3HaueHHe Ko3¢@UUUEHTa OTHOCUTENBHOTO JeMI(HPOBAHUS PEKOMEHIYETCS
nipuEAMaTh paBHBIM (.02 (COOTBETCTBYET JIOTapHMUIECKOMY IeKpeMeHTy kojebanmii 0.126).

6.2.3. Pacyer npoBoauTCa CHEKTPATBHBIM MCETOJIOM C Pa3loKeHHeM Mo gopMaM cobCTBeH-
HbIX KoneGanuit TpyOompoBona. ONpenensioTcs aMIUIMTYIHO-4acTOTHBIE XapaKTepPUCTHKH mMepe-
MEIIeHNH B PAaCYETHBIX CEUCHHUAX, @ TAKKEe BUOPAIMOHHBIX HArPY30K Ha OMOPHI, MOABECKH H 000-
pyZOBaHUE.

6.2.4. Pacuer HanpsbKeHHH NPH BRIHYKISHHBIX KONeGaHUIX OCYHIECTBIETCA O (popMyaM
stana 3. IIpu 5TOM yuauTHIBaIOTCS pa3Maxy KoieGaHMH BHEIIHHMX Harpy30K W BHYTPEHHETO JaBjie-
HHA [UIS BCEX PAcCMaTpHUBAaeMBIX BO3MYMIAIONMX YacTOT. IIpuBejeHHEIE K HOPMaIBHOH TeMIepary-
P€ aMIUIMTYABl 3KBHBAJIEHTHHIX HAIIPsSDKEHHH B XapaKTEpHBIX CEYEHHAX TpyOONpoBona IpecTaB-
JIIOTCA B CHIEKTpaIbHOR opMe.

6.2.5. JIng npubmkeHHOH OICHKH BHOpamuy B TpybonpoBona ¢ mepBoii coGCTBeHHOM yac-
TOTOHR 10 60 I'!T MOXKHO BOCIIONB30BATECA METOAOM «IHHAMHIECKOH skecTkocT. COTNACHO 3TOMY

METOy ONpeReNsAeTcsl OTHONIEHHE TIEPBOM COGCTBEHHON 4acTOTh f; M YacTOT BO36YXIAIOIINX Ha-
rpy3ok f;, 3HaueHus aMIIMTYZ BO3MYILAIOIIMX HAFPY30K C i ~TOH YacTOTOl yMHOXAIOTCS Ha CO-

OTBETCTBYIOIIMN THHAMAYECKHH ko3 uumenT K, , KOTOPEIA BEMHCIIETCA MO QopMyIIe:

1

ki
2

f;p : 1 f; *’ (66)
I-{— +—
s

A

re ko3hIHIHEeHT yCHIleHnst KojieOaHuil A U1 MPUONMIDKEHHBIX PacYeTOB MPHHAMACTCA PABHBIM 3.
Jlanee npoBoxutcs pacueT TpySONpoBoaa Ha MPOYHOCTE 1o hopMyiiam 6.3.2-6.3.6.

6.3 Kputepnu BHOPONIPOYHOCTH

6.3.1. OcHOBHBIM KpHuTepHeM obecTieueHus BUOPOIpOIHOCTH TPYOOIpOBOaa SBISETCS YCIIo-
BHEe OTCTPOHKH COOCTBEHHBIX 4acTOT f; OT IMCKPETHBIX YacTOT BO3GYKIAIMMX HATPY30K Sios

OlIpeaessIeMbIX COTJIAcHO 1. 2.2.
YcrnoBue OTCTpoiiKH COOCTBEHHBIX YacTOT /1A IepBBIX Tpex ¢opM konebanuit Tpybomnposo-
Ja B KaXJOH| MIOCKOCTH 3aIHMCHIBAECTCA B BUIE!

£, 01,2075 w  f,1f,213 (j=123) 6.7)

Jlns 6onee Bricokux GopM KonedaBmil Mpy HaNMYHK BBICOKOYACTOTHEIX BO3OyauTeneit BuG-
pamyHy YCIIOBHE OTCTPOHKH MMeeT clieXyromuii Bux [20]:

L1509 w  f/f, 211 (j=45..) (6.8)
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B cirywae HEBO3MOKHOCTH BHIIOJIHEHHs JAaHHBIX TpeOOBaHMII HEOOXOAMMO MOKa3ath, 4TO
YPOBHHM BHOpaIuii 2IeMeHTOB KOHCTPYKIIMH HAXOMATCS B JOTYCTHMBIX Mpeeiax.

6.3.2. AMnuTy s BUOPOHANPSDKEHMH Ha Pa3iMYHEIX 9AaCTOTaX ONPENENAOTCS B PE3yJIbTaTe
pacyeTa BHIHYXAEHHBIX KonebarmMi TpyOomposona (m. 6.2.4). IIpu onenke BHOPONPOYHOCTH IUIA
KaXXJIOro XapaKTepHOTO CEYCHMA HAXOAAT MaKCHMAJIBHYIO aMIUIMTYXy KBHBAJICHTHBIX BHOpOHam-
psxenuit (o, ), KoTopas HOy4aeTcs B Pe3yJIbTaTe HATOKEHHA Pa3iuyHbIX HopM KoreOaHH.

6.3.3. Onenka BUOPONPOYHOCTH MPOBOJUTCS U3 YCIOBHA, YTO NPU HAYANLHOM H KOHEYHOM
pasMepax TpemuHs! (TpemHHONoA00Horo AedekTa) Mo neHcTBHEM BHOPOHANpPsIKEHAH HE TOCTH-
raercs BeJIMYHHa 110pora ycranocTH. Takoe qomylneHHe ClipaBeUIMBO, KOTAA YHACTO BUOPAIHOHHBIX
LMK/I0B MpeBkmaeT 107 32 Bpemst dKCITyaTalmn TpyGonposona. JIOCTIKEHMe TIOPOTOBOTO 3HAYe-
HuA KoddduipenTa HHTEHCUBHOCTH HANPSDKEHHH MpH BHOpalMsAX O3HAayYaeT paspyuieHue Tpybo-
IIPOBOJIA 32 CYIIeCTBEHHO MEHBIIHI HEPHOX BpeMeHH, YeM pacdeTHsri (10-30 ner).

Jist mcxonHOH MOMYKpYTroBOi MHKPOTPEINMHB TIpH ko3bduipeHTe packpeITHs, pasHoM 1.0
J0IycKaeMasi aMIIMTyIa BUOPOHAIPKEHHH HaXOMUTCA U3 YCIIOBHS:

[0 aes)= K aerh//0-0005 72, » 6.9)

K4 ~ >bdexTHBHOE 3HaYEHHE AMIUIHTYAbl NOPOrOBOTO KO>(QUINEHT2 HHTEHCHBHOCTH

rae

HanpsKEeHUH npH yeranoctd, K, =1+2Mla-u**,

dy ~ pajnyc IOTyKpYToBOH TpeIyHbl, a, =01+0.5xum.

Hapany ¢ nomyckaeMsIM B pacueTax yuHThiBaeTca G€30I1acHBI YPOBEHb BHOPOHANIPSKCHHH,
JUIs1 KOTOPBIX NPH PEANbHEBIX pa3Mepax OBEPXHOCTHOH YCTAJIOCTHOH TPEIMHE! HOPOT YCTANOCTH He
JOCTHXHM. [I1s OIIeHKH 3THX HaIPHKEHUH MOXKHO BOCHONL30BATHCS YCIIOBHEM:

{6 aev)= K aenn {J0.00057a ; » (6.10)

e a; - MAKCHMATBHO HOIYCTHMBIA PafiMyc MOMYKPYTOBOi TPEIIMHBL, COOTBETCTBYIOUIMIA NONOBH-

HE¢ HOMHMHQIIBHOM TOJIINHLI CTCHKH YJICMCHTA.

JIns OLeHOYHBIX PacYeToB MOXHO NpHHEMATS [0, ] = 70 MIlau {o,,} = 30 MIIa.

IIpumeuanue. JlomylieHNe 0 MONYKpYTOBOM ()pOHTE TPCIIMHEI HIET B 3amac MPOYHOCTH, ECIH €€
paaxyC paBeH MOy UINHE, ONPEACICHHON Ha MOBEPXHOCTH JIEMEHTA.

6.3.4. PacyeTHOE YHCIIO MONHBIX ITMKIIOB JIOMDKHO OBITH MEHBIIE [IOITyCKAEMOro:
N_<I[N] 6.11)
rae [N] B 3aBHCHMOCTH OT aMIUINTY/AB! BHOPOHANPSKCHUI ¥ MapKH MaTepHalia ONMpefelsercs 1o

dopMynam (6.12) - (6.14).

Ipu o, <{o,,,}
- JUIA YIJIEPOIUCTON U IETHPOBAHHOH CTanu

59-10°
[N ]l = ?6 1.875
O—ae + O.QEV 1 <6. 1 2)
304,
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~ I AyCTCHHTHOH CTalmu

42.10°
v} =

1.875 °
O-G¢ +O_aev N _1 (6'13)
1104,

Ipn {O'm } <0o,, <lo.,] 011 Bcex cranci

—{ )
VL =V} 1-[ oo | (6.14)

Tipu o, >[o,,, | ms cramsuex TpYGONpPOBOAOB HKCIITYATAUs HENOMYCTHMA.
6.3.5. JIns BBICOKOTEMITEPATYPHBIX TPYGONPOBOIOB B YCIOBHAX BHOPaLMH IIpH O, < 0.6[0']

IOJLKHO BBINTONHATHCA yenosue (6.11), anpu o, > 0.6[0'] :
o,

S+ —2—<1
[N], 1.2[c]
rne [N}, (k = 1, 2) onpenensercs cormacko m. 6.3.4.
6.3.6. s THIOBBIX TPYGOMPOBOOB B KauecTBe KPHTEpHs BUOPONPOIHOCTH MOTYT ObITh HC-
HOTE30BaHB! HOITYCTAMEIE aMILTHTYAB! IEpEMEIICHHH B XapaKTepHbIX CedeHHsAX Tpybonposozna.
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NPUJIOKEHHUE 1. PACYET AJIMHBI MPOJIETA TPYBOIIPOBOJIA

ITpenBapuTENbHYI0 PACCTAHOBKY ONOP PEKOMEHIYETCS OCYIIECTBIATE B COOTBETCTBHH C
naeabM [IpunoxenneM. Ilpu sToM chemyeT pasmuyaTh CpefHHE M KpaHHHE TPONETHI: KpaiHUM
CYHTaeTcd NpONeT, NpHMBIKAIOIMMHE K HeNOABMKHOH omope MM koMmercaropy (Tl-oGpasnomy,
ciwb(QOHHOMY, CaJbHUKOBOMY M T.N.). JlInuHa KpalHHX NponeToB oOBMHO He TpeBblmaer §0% ot
JUTHHBI CPEIHHX.

PaccrosHus MexXIy MPOMEXYTOUHEIMH OIIOPAMH OIpPENeAIOTCA U3 pacdeTa TpyOompoBoia
KaK HepaspesHoM MHOTompolieTHOH Oajlkd, Harpy:KeHHOW DPaBHOMEPHO-DAcIpeleNcHHON HArpy3-
koH. [l mroboro cpemnHero nposuera JOBKHE OTHOBPEMEHHO BBIIOIHATECS JIBA YCIIOBUS: MPOYHO-
CTH M JIONYCTAMOTO MPOBUCAHHS.

Ycnorue MPOYHOCTH: HANPXKEHMA U3THOa oT Reca TpyOOMpOBOAa HEe AOMKHBI MPEBBIATE
JOITyCKaeMbIX HapsKeHAH, Kak B paboueM COCTOSHHM, TaK U [PH MCIBITAHUSX

12W[colp,
I,= /———— 4y
q
B 3roit popmyie

[o] - nomyckaemoe HANIPSHKSHNE OT Beca TPYGONpOBOSa,
g - PacueTHas [OTOHHAS HAarPy3Ka OT cOGCTBEHHOrO Beca TpybonpoBona B paboueM cocTos-

HHMM MIM B COCTOSHMM HCIBITaHMil (ONpemenseTcs B COOTBETCTBHM ¢ pasaenom 2.1 HacTosIero
CTaHIapTa),
P K03 DHINEHT CHIKSHNA IPOYHOCTH MONEPEYHOr0 CBAPHOT'O COEANHEHHUS Ha H3ruo,
W — MOMEHT CONPOTHBIEHUSA CeIeHA TPYOEL,
w="(D-s)s- @
4
B pabouem cocTosHMM OOIyckaeMoe HalpsbKeHHE COCTaBIIAET

o=1.1o] —i’%}l_)’;ﬁ—;y’ G)

a HpH NCHBITAaHUAX

P (D—zs)2 )
o=15[g] - 4
4D-slsp

Taxnm obpazom, npu pacuerte no Gpopmyne (1) nomyyarorcs gpa 3HadcHus /,, Wit paboyero
COCTOSIHHSA H JUIS COCTOSIHNA HCIIBITaHAH.

Hns onpeneneHds AOMyCTAMOTO MporneTa /, M3 YCNOBHA OTpaHHYCHHMA [POBHCAHHA
A,.. £0.02D,, KOTOPOE MOXKET IPUBECTH K CO3JAHHI0 "MEMKOB" NpH OCTHIBAHWH TPyOOmpoBOza
(pwic. 1) cnyxuT cHCTEMa ypaBHEHHIL:
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q 2 2 3,.4) .
ﬁ[lcp X221 %3 +x }—zx—O.O2DN,

&)

q 2 2 3) .
ﬁ(% X610, +4x |-i=0

3nmecy
0.02D,, - momycTHMOE 3Ha4YeHHEe MaKCUMaIBHOTO MPOBHCAHHA B IIpOJIeTe,
[, - AMMHAa TIpoTIETa,
X — paccTOsHHE OT JIEBOro KOHIA HPOJeTa KO MeCcTa ¢ MaKCHMAaJIBHEIM IPOTHOOM,
i =h/l,- yKioH TpyOONpoBoaa, IPHHUMAEMBIH COTIIacHO MyHKTY 5.1.4 [14],
D, - ycnoBHBIH AHaMeTp.

q

IR IR

Puc. n.1.1. Cxema nporu6os TpyGompoBoga N0 paBHOMEPHO-PACIIPE/IENICHHOH Harpy3Koi

W3 1Byx 3HaueHH /_, NOMyYEeHHBIX IO YCIOBHSAM IPOYHOCTH (B paGodeM COCTOSHHH M IPH

o

UCTILITAHASX ), ¥ HOIYCTHMOTO IIPOBHCAHNA, BLIOUPACTCA HAaNMEHBIIEE 3HAUCHHE.

NPUJIOXKEHHUE 2. YYET I}OBBIHIEHHOPI I'MBKOCTHU OTBOJOB,
TPOUHHNKOB H BPE30OK

1. OTtBoOaBI

1.1. TIpn noeepoyHoM pacuere TpyOOMpoBOAa Ha NMPOYHOCTh OOBIYHO YYHTHIBAETCH ITOBHI-
HICHHas THOKOCTH (IIOHKDKEHHAs JXECTKOCTh) OTBOIOB B PE3YJbTATE OBAIM3ALMM HX CEYCHHH OpH
n3ruode.

1.2. KosdduumerT ru6KocTi 0TBOZA COENHMHEHHOTO ¢ NPAMBIMH TpyOaMH Ha KOHLaX IIpH A
> 2.2 paBeH 1.0, a ipu A < 2.2 Berumcnsgercs no Gpopmyie:

K, =K, M

rae
K, - ko3dduiment rubkocTu 6e3 yuera yCnoBHil 3aKPEIUICHHS Ha KOHIAX;

& - ko3 duIHMeHT, yIUTHIBAIOMMA )KECTKOCTh NPAMBIX TPyO Ha KOHIax OTBOZA.
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1.3. Koauument rubkoctu K,
1.65 s

N L. — )
" (50022
rae
PR’
w=3.64———,
E,(D—s)s
a A onpefiensercs coriiacHo MyHKTY 5.5.7.
1.4. Benuunna & npu A <1.65
5
1A s os( A ) >
+ - 3
1.,.3(/1 3 1 65 I 1.65

e ¥ = BJZR/ (D~5), 0- uenTpambHEIA yron oTBOJA (pan), R - panuyc ruba. Ilpu A > 1.65 semm-
yuHa & nonaraercs pasHoH 1.0.

2. TpoilHEKHA H BpPe3KH

2.1. TIpy noBepOYHBIX pacyeTax TPyOONPOBOMHBIX CHCTEM PEKOMCHIYETCH yYHTBIBATH TIO-
HIKEHHYO )KeCTKOCTh T -00pasHBIX COeMHEHHH B MeCTaX IPUMBIKAHHA OTBETBICHHH K MarucTpa-
1. Huxenpueenenusle GOpMyITsl CIIpaBeUIHBEI JUIs OPTOTOHATIBHEIX TPOHHMKOB M BPE30K C OTHO-
menneM d/D < 0.8. JJis OpTOrOHATBHBIX PABHONPOXOIHBIX MM NMOYTH PABHONPOXOIHBIX TPOHHH-
KOB M BPE€30K C OTHOWIEHHEM d/D > 0.8 NOHMXEHHas XECTKOCTh OTBETBIEHHSA, KaK IpaBuilo, He
YYHTBIBACTCH.

2.2. Yrae noBopoTa oTBeTBIEHUA (PHC. M1.2.1) OT NPATOKCHHBIX K HEMy H3THOAIOmMuX Mo-
MEHTOB B IUTOCKOCTH TPOMHHMKA (Bpe3kH) M, H B NEpHEHIAMKYIAPHON €M IUIOCKOCTH M, a TakXe

OT KpyTSIIEro MOMeHTa M, BBIYMCILIOTCS N0 GOpMYyNIaM:

D Mad
lb 02‘\[_ Mb
,,,,-01\/“1/( ) M"b”’ , @
s El,
,,,_006#1/ Mad
S GIpb

VBl XapakTepH3yIoT XKeCTKOCTh OTBETBICHHS B TOUKE, Te OCEBas JIMHUA OTBETBICHHUS IIe-
pecekaercs ¢ HapyXXHOH NOBEPXHOCTBIO MarHCTpalH.
B dopmynax (4):
1,, 1,, - MOMCHTBI HHEPIIMH CEYEHAS IUTYNEPA IIPH H3THOE U KPY4EHHH,
F=d-s,(D-s),
s, — HOMHHANLHAs TONIIMHA CTCHKH OTBETBIICHHS.

V10BBle IOAATIMBOCTH(BEIHYHHB], 0OpaTHBIE )KECTKOCTSIM) COCXMHEHHS OTBETBICHHS C Ma-
THCTPaThIO PacCCUMTHIBAIOTCA MO HOpMyIaM
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D d
Ap =02F ——
VF s Elp
3
Aop = 0.WF [Bj 4 )
s El
3
A, = 0.06F* (9) d
N Gl pp

Hpumeuanus:
1. Tlpu HaIM4UM yCHITMBAIOMICH HAKNANKY B GopMyIsl (4) U (5) BMECTO § NOACTABNETCH S +
Sp» THE Sy, — TOJIIMHA HAKJIATKH.

2. B WTaMIoBaHHEIX W MITAMIIOCBAPHBIX TPOMHMKAX d B 5, TPHUHUMAIOTCS PABHBIMH COOTBET-
CTBEHHO JMaMETPY H TONIIMHE CTEHKH OTBETBIICHAS (HE TOPJIOBHHBI).

a) tZ

Puc. n.2.1. PacyeTHas cxeMa TpoHHMKa (BPe3KH) IO Harpy3KOii CO CTOPOHBI OTBETBIICHHS

a ~ obmuit BuxK, 6 — n3rué B nI0CKOCTH (BOKPYT ocH X),
B - M3TUG U3 IIOCKOCTH (BOKPYT OCH Y), I' — KpydeHUe (BOKPYT OCH Z)

2.3. llpn npucoenuHenun TpyGONPOBOAA K ArNIapary JOMyCKaeTcs ONPENesnTh yIIIbl MOBO-
poTa mTynepa anmnapata mo ¢gopmynam (4) u (5).
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HNPUJIOXKEHMUE 3. BBIFOP ®JAHIEBBIX COEJJUHEHUIA
1. Tunsb! GpaanueBbIX cOeNMHEHUH H 00J1aCTh HX NPAMEHEHUA

HcrronezyeMsle B TpyOOIPOBOIHBIX CHCTEMaX (MIAHIICBbIE COCIUHCHHS PAa3IHYaloTCH
- 110 KOHCTPYKTHBHOMY MCIIOJTHEHHIO (IIPHBAapHBIE B CTHIK, IIOCKHUE, pe3bOoBhIe H T.11.),

- THIY YIUIOTHHTENbHOW IIOBEPXHOCTH (C COCIHHUTENLHBIM BEICTYIIOM, BRICTYI - BIaJIHHA,
HIHI - a3, IOJ OBAJILHEIE, BOCBMHTPaHHEIE, THH30BEIE IPOKIIAIKH),

- THHY M MaTepHalTy TIPOKIA/IKH.

OO61acTH NpUMEHEHHs pa3/IMIHbIX THIIOB (MIZHICBBIX COSIMHEHMI M WX MaTepHalIbHOE HC-
HOJIHEHHE PEeTNIaMEHTHPYIOTCS HOPMAaTHBHEIMH IOKYMEHTAaMH ¥ CTagRapTamu |14, 24, 16].

2. PacuerHble YC/10BHS H BLIGOP CTAHAAPTHLIX ¢UiaHIeB

Kak mpaBmito, mpH MpOeKTHPOBAHAN TPYOOIIPOBONIOB MCHONB3YIOTCS CTaHAApTHHIE (iaHIe-
BEle coenHenus (npunumMaiorcs no [3-10]). Beibop cravmapTHoro ¢naHieBOro CoeguHEHHS Mpo-
M3BOJHUTCA B 3aBUCHMOCTH OT paboumx (pacdeTHBIX) MapaMeTpoB, YCIOBHOTO Iuamerpa Dy H yc-
JIOBHOTO JIaBI€HHA P,.

IIpn BblOOpe cTaHmaptHRIX (ranner no [3-10] HasHaueHHBIH cpok CIyx0b1 TpybGonpoBoga
JOIDKEH YYHUTBIBATE PacUETHYI0 NMpHOaBKY Ha KOPPO3HIO, 3a0KEHHYIO B KOHCTPYKIHIO CTaHAApT-
Horo ¢uianna.

Kpome Toro, I'OCT [2] pekomenxyeT, 4To65! (raHIe! M 60ITH (INIMMIIEKH), BEITIOJHEHB! H3
MaTepHalioB OJHOTO KJacca, MMEIIHX OI3kHe koahuIpeHTs! TMHeHHOTO pacmmpenus. Jlomyc-
KaeTcs NprMeHeHne ¢raHueB W mmnwmiek (60NToB) U3 CTajiel pasmWYHBIX KJACCOB NMPH YCIOBHH
TO/ITBEPICHAS PacHeTOM MX paboTOCIIOCOOHOCTH NpH Temmepatype seime 100°C.

Ha ¢nannesoe coemurenne TpyOONPOBOOB, KpPOME BHYTPEHHETO MM HapY)KHOTO JaBICHHA,
MOTYT OeHCTBOBaTh TaKXKE OCeBasl M IEPEPE3bIBAIOIINE CHIbI, M3THOAIONINe H KPY TSN MOMEHTHI,
BEJIMYMHBEI KOTOPBIX ONpPENEeNAIoTCA U3 pacdera HaNpsDKeHHO-AeOPMHUPOBAHHOTO COCTOSHHA TPY-
6onposoza B nenoM. IHpu BeiGope HOpMaTM30BaHHOTO (IAHLEBOTO COSAWHEHNA YKA3aHHBIE CHIIO-
BBIE ()aKTOPh! YIHUTHIBAIOTCS PacucTOM IPH ONpPeAeNIeHMH YCIOBHOTO IaBICHH, TT0 KOTOPOMY BEI-
6uparoTcs HOpMATH30BaHHbIC (IIaHIIbI

4 /M2 +M>
P, Pt max N2 ;087 4))
3.14 G G

rae M., M, - n3rubaiolliie MOMEHTHI, IeHCTBYIOIINE B ABYX B3aHMHO IepIEeHIHKY/IAPHEIX IIIOC-

KOCTAX, IPOXOIAIIHX depe3 och TpyOsl, H-mm; N - oceBas cumia, neHcryromas Ha ¢raHIeBoe co-
equHeHne, H, (IIpy pacTsHKCHMM TPHHAMAETCS CO 3HAKOM «IUTIOCY; TIPH CXATHH — «MHHYC»); G -
>$phexTHBHBIN IuaMeTp MpoKianky, »m. HasHadaeTes B 3aBHCHMOCTH OT MMPUHBI ¥ (POPMEI cede-
HHS IPOKJIAZIKH:
- /IS MIOCKHMX MPOKNANOK IUPHHOHR b < 15 mam, a TakoKe UL MPOKIafOK OBaILHOTO MM
BOCBMHUTPAHHOTO cedeHHs G - CpeHuUH AHaMETp TIPOKIAJKH;

- N IWIOCKHX NPOKIafoK ¢ HapyXHBIM IuaMerpoM Dy v mupusoit b > 15 um

G=D,—-3.87Jb, mm. )
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IIPUJIOKEHMUE 4. BbIBOP CHJIb®@OHHBIX U JIMH30BbIX

KOMIIEHCATOPOB

1. YcaoBHEIE 0003HAYEHHS

TepMHH M e IMHHIB H3MEPSHUA Yenosroe
obo3Hayenne
Yucno rodpos n
upuna rodpa, MM q
Pacyernas npubaBka K TONIMHE CTEHKH, MM c
Jmina rodprpoBaHHO# YacTH oXHOTo CHIb(OHA B CIBUTOBOM KOMIIEHCA- C

TOpE C BCTABKOH, MM
Bespazmepusbie ko3 GUIHEHTH Cs C; C,
Ocesas xecTKOCTh KoMIeHcaTopa, H/MMm C,
VYrioBas *eCTKOCTh KOMIEHCATOpa, pagHas/MM Cs
CxBHroOBas XeCTKOCTh KOMIIEHCaTopa Ha eHcTBre CHitbl Vy, H/MM Cs
VrnoBas ’KecTKOCTh KOMITEHCaTopa Ha eiicTBue MoMeHTa, H-MM/MM Csy
BHyTpeHHWI 1HaMeTp KOMIEHCAaTOpa, MM D,
HapyxHbll 1HaMeTp KOMIIEHCaTOpa, MM D,
CpenHuii IaMeTp KOMIIEHCATOpa, MM Dp
BricoTa rogppa, MM H
Bespasmeprsiit koaddunyent K
KoadduimesT npuseneHns HanpsKeHHit K,
JnHa xoMneHcaropa (paccTosHIE MEXIY KpaiHUMHU TO9kaMH rodp koM- I

NIeHCaTopa), MM
JinvHa MUIHEIPHYECKOH KpaeBo# 30HBI THOKOTO JIEMEHTa, MM !
W3rubaromuit MOMeHT, AeHcTBYIOIMH Ha TpyOOIpOBOA HPH HOBOPOTE K M

CIBHTE KOMIICHCATOPa Ha BENUYHHY, H mum x
PacnopHoe ycunve, H R
HoMyHanbHas TONMIMHA CTCHKH KOMIIEHCATopa, MM s
TlepepesbiBatoinast cuia, AeHCTBYIONMAsA Ha TPYOOIIPOBO IPH COBHIE KOM-

MIEHCaTOPa Ha BETMUUHY 0, H MM Q-
VYron noBopoTa KOMIIEHCaTopa, pad L]
Komnexcupyromas cmocobHOCTE 0CEBOTO (CABHTOBOTO) KOMIICHCATOPA, MM A
BoxoBoe nepemerenue (nedopmanus CABHra) KOMIICHCATOPA, MM 5,
PacueTHOe OceBOe nepeMeleHne, MM A
IIpuBenerHOE pacyeTHOE OCEBOE NEPEMEIICHHE, MM A
DKBHBAICHTHOE NIepeMelIeHHe OT yTJia HOBOPOTa, MM Ag
OKBHBAJIEHTHOE NEPEMEHICHIE OT CIBHTA, MM A
Pacuernoe panyanbHOe WIH OCEBOE NEpEMENICHUE, MM Ap
PacuerHas aMnIHTY N2 YCIOBHBIX YIIPYTHX Halpshkenui, Mila O
MakcuManbHOe SKBHBAJICHTHOE HanpsbkeHue, MIla o,
Oxpy>xHble MeMOpaHHbIE HaUPsDKEHU OT NaBiicHus, Mlla O
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—
VcnosHoe
TepMUH 1 eQUHALL H3MEPEHUA
0003HaYeHHE
OceBble H3THOHBIC HaNpshkeHUs 0T NepeMeenus, Mlla O
OceBrle N3rubHbIC HATIPsHKeHNs OT Aasnenus, Mlla Gt
OceBble MeMOpaHHbIC HaNpsDKeHHA OT nepeMetuenus, Mlla Crmd
OceBrle MeMOpaHHBIC HallpsDKeHus OT faBnennst, Mlla o

2. THnbI KOMIIEHCATOPOB B PEKOMEHAYeMbIe 001aCTH PAMEHEHH

KoMneHcaTopsl COCTOAT U3 OQHOrO AJIM HECKONBKHX THOKHX 3/1eMeHTOB (puc. 11.4.1), Habopa
neTaiel, IpeIHasHaueHHBIX IS KperuleHna THOKHMX 31EMCHTOB, BOCTIPUATHA TeX HIIM MHBIX Harpy-
30K, IPHACOeTMHERUA K TPyOONpOBOIY H T.11.

| :
f

Puc. n.4.1. Tubxuit >neMeHT KOMIEHCaTOpa

B 3aBHCHMMOCTH OT Xapakrepa nepeMeIIeH i, KOTOphle HEOGXOIUMO KOMIIEHCHPOBATH, TIPH-
MEHSIOTCS CJIeIyI0IIHe THITH KOMIIEHCATOpOB, CX€Mbl KOTOPBIX IPHBEAEHH Ha puC. .4.2 n m.4.3:
~ 0CEBbIC KOMIEHCATOPEI;

- MOBOPOTHBIE (YITIOBBIE) KOMIIEHCATODSI;
- CHBHIOBbIE KOMIIEHCATOPHI.

q i g

? (=) g ;
TANVANL ' ‘ j )M,

Prc. m4.2. CxeMsl paboTEl KOMIICHCATOPOB: a- OCEBOTO, 6 - YTIIOBOTO
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MoryT HCIIONB30BaThCA TaKXKE KOMIIEHCATOPHI, BBIIONHAIOIIME OJHOBPEMEHHO HECKOILKO
(byHKIMH: CIBHIOBO -OCEBBIE, IIOBOPOTHO -OCEBBIE, CIBUTOBO -IIOBOPOTHBIC, YHABEPCALHEIE.

Ilo KOHCTPYKTHBHO-TEXHONIOTHYECKOMY HCHOJHEHMIO THOKOTrO 37€MeHTa pasiWyaroT Cie-
IYHOLIKE THIIBI KOMIICHCATOPOR: JIMH30BLIE KOMIICHCATOPHI, C THOKMMH 37eMeHTaMH, CBAPEHHBIME
U3 JIByX IOYJIUH3; CHIL()OHHBIE KOMIICHCATOPHI, C THOKUMH JJIEMEHTaMH, IIOTYYEHHBIME METOAOM
THApOoQOPMOBKY; KOMIICHCATOPS! C OMEro0OpasHEIMI rodpamMu M HEKOTOpbIE Apyrue.

Br160op TOro WIH HHOTO THOKOTO 3J¢MEHTa ONPEAeseTcs KOHCTPYKTHBHEIME COOOpaKeH -
MH ¥ BETMYMHOM pacyeTHOTO NaBICHWA. 1aK, JIMH30BBIC KOMIIEHCATOPEHI OOBIYHO HMCHONB3YIOTCS
npu gapnenmsix jgo 1.0 MIla, cunsdornsre - no 2.5 MIa, koMneHcaTops! ¢ 0MeTro0Gpa3oHEIMH TOgh-
pamu - 1o 4.0 MIla. Kpome Toro, npu 6oapmux gasneEusx (> 6.0 MIla) BO3MOXKHO HCIIONB30BaHHE
KOMIIEHCATOPOB ¢ NOAKPENIIAIOIMMH KOJIBIIaMH H MHOTOCTIOMHBIX KOMIICHCATOPOB.

3. Vuer BAuAHAA KOMIEHCATOPOB NPH pacdeTe TPyGonposoaa

Ipn pacdere TpyGonpoBoAa B 1ENOM KOMIEHCATOP pacCMaTpHUBaeTCs, Kak 3IEMEHT, Xapak-
TEpU3YEMBbIH, B 3aBUCHMOCTH OT KOHCTPYKIIHH KOMIIEHCATOPA, OCEBOH, M3rHOHOH HW/HIM CABHTOBOMH
JKECTKOCTBIO, OINpeIeniseMbIX 0 HOPMAaTUBHEIM JOKYMEHTaM Ha KOMIIEHcaTopsl, nubo no dopmy-
71aM II. 5 HaCTOSIIETO MPHIIOKEHHS.

ITomaTmBOCTEIO OCEBOrO KOMIICHCATOPa Ha CIBHT IIPH pacdere TpyOonpoBona B HENOM, Kak
MIPaBHUAO, MOXKHO IIpeHeOpeyb, Haxe eclM eT0 KOHCTPYKIUS JOIYCKAeT paaHalbHble TepeMETHCHES.
YHuTEIBaTE 3TY BENMYHHY PECKOMEHAYETCH NHIIbL B TEXHHYCCKH 000CHOBAHHBIX CITydasX.

IIpu pacuere TpyOOnpoROAa YUHTHIBAIOT, YTO JaBlCHHE, ACHCTBYIONICE HA CTEHKH THOKHX
3JIEMEHTOB OCEBOTO KOMIIEHCATOPA, NOPOXKAACT PACIOPHOE YCHIMe, ONpesenseMoe o gopMmyse

R=P-F (1)

e F, = O CKTHBHAJ IUTIOIaAb, KOTOpas NPpHHUMACTCA B COOTBETCTBHM C HOPMATHUBHBIMH J10-
g 3

KyMEHTaMH Ha OCEBBIE KOMIIEHCATOPEL.

B ciydasx HOBOPOTHBIX ¥ CHBMTOBBIX KOMICHCATOPOB PacHOpHOE YCHIME BOCTPUHMMAETCS
CTSDKKaMH KOMIIEHCATOPOB. Y OCEBBIX Hepas3TPYKEHHBIX KOMIICHCATOPOB PAcIOpHOE YCHITHE eHCT-
BYeT Ha y4YacTKH TpyOOnpoBOja, NPHMBIKAIONINE K KOMIEHCATOpY. DTO YCWIHME TIepeRacTcs Ha
OIOpH! TPYOOIPOBOa, YTO CIEXYET YIHTHIBATh IIPH UX pacyeTe.

4. PacyeTnrle yCIOBHS M BLIOOP KOMIIEHCATOPOB

Ilpu ncnons3oBaHMH HOPMANH30BaHHBIX KOMIICHCATOPOB, HX BHIGOD NPOM3BOXHMTCS B 33BH-
CHMOCTH OT YCIIOBHOTO JaBJICHHA M KOMIICHCHPYIONIEH CIIOCOOHOCTH NP  33{aHHOM HHCIIE LIHKIIOB.
IIpu >TOM, KOMIEHCHPYIOIMAs CIIOCOBHOCTh OCEBOrO KOMIIEHCATOpa JOIDKHA ObITh HE MCHEe pac-
YETHOYO MepeMeleHns (0CEBOTo X0ia), HIOROPOTHOTO - He MEHee PacyeTHOTo yrila moBopoTa (yrio-
BOTO XO[a), COBHTOBOTO - PacYEeTHOTO MEPEMCINCHHS, NMEPIICHAUKYIIPHOTO OCH KOMIICHCATOpa
(caBura). PacyerHble MepeMEICHAS H YTIIBI IOBOPOTA KOMIICHCATOPOB OMpEENAIOTC] Ha OCHOBA-
HHHU pacdera TpybompoBoZa B IejIoM.

Ipn ncrone30BaHAM HEHOPMANHM30BaHHBIX KOMIIEHCATOPOB, BEJTMYHHE] HOITYCKaEMOTO JaB-
NEeHUst ¥ MUKINYECKOH HONTOBEYHOCTH KOMIIEHCATOPA ONMpENensioTcs Ha OCHOBAHHU CNIEIHANBHOTO
pacdera (CM. . 6 HACTOAILETO NPHIOKEHH).

B cnyyae, ecnu oceBoi koMmnercatop (puc. 1.4.2,a) HCHBITHIBAaET He TONBKO OCeBbIC NepeMe-
LIEHUS, HO TaKXKe YTJIOBbIe IepeMEINeHns i/ MM HePeMEIeHAs CIBHUTa, TO IPHBEAEHHOE pacdeTHOe
0CEBOE TIEPEMEIICHHE MOXXHO ONPEACTATH IO GopMyTe
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A=A+ 20 g2 M @
rie
g - PKBUBAJICHTHOE NIEPEMEILIEHHE OT YTJIa MOBOPOTa
4
20:2}:, MM, 3)
2
A4 - 9KBHBAIICHTHOE NEPEMEILIEHHE OT C/ABHTa
A= 3Dpop, mm, @)
L
D, - cpennuit avameTp KoMIIeHCaTOpa
Dy = 2*!21)&, M, ©)

B cirydae HCHONB30BaHMA OCEBOT0 KOMIICHCATOPA B KAUECTBE HNEMEHTA CHBMIOBBIX WIH 10-
BOPOTHBIX KOMIICHCATOPOB, IIPHBEACHHBIE PaCYeTHLIE OCEBBIC IEPEMEIIEHHS M HUX MOTYyT ObITH
ompezeneHs! o GopMynaM:

- 7 NOBOPOTHBIX KOMIEHcaTopos (puc. m.4.2,6)

6D
2y =22, 30 ©
2
- JUIT CHBHTOBBIX KOMITEHCATOPOB (pHC. 11.4.3)
K-6-D,-5,
=27 % 7
= aa-c) )
roe
__ 31*-3CL )
31°~6CL+4C?

5. XKecTtkocTh KOMINlEHCATOPA

Ilpy u3BecTHOM OCeBOM KecTKOCTH C;, YIJIOBad keCTKOCTh KOMIEHCATOPA P MOBOPOTE Ha

yroi 8 (puc. 11.4.2,6) onpexnensercs 1o GopMyIe
2

co=ELCy , Haun, ©)
a usTHbaroIMil MOMEHT, AeHCTBYIOMMI Ha TpyOONpoBo, COOTBETCTBEHHO, O dopMy e
M, =6-C,, Huwmm. 10

IIpu cosure xomreHcaTopa Ha BeOHYHMHY Jp BO3HHMKACT MepepesniBaiollasg cuna (), U H3ru-
Oaromuii MomeHT M, (puc. m.4.3). XectkocTh Ha nelicTere cunbl O,

_3D}
CAZ_ 2Cl > H/MJ’W. (]1)
2L
Kectkocth Ha HeHcTBHE MOMEHTa M,
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3D}
4z

Con="C: » Hmmmnm. (12)

’ b : b
I
4
LATY) 3
# ¥
(A
A= 7T .
o/ 7 -
‘;/ T ‘ 1{??)54
L

Puc. n.4.3 CxeMbl C{BATOBBIX KOMIIEHCATOPOB: a- 6€3 MPOMEXKYTOUHO# BCTaBKH, O — ¢ Mpo-
MEXYTO9HOH BCTaBKOW-TpyOoit

IlepepessIBatomtas cyia ¥ H3THOAIOMKMA MOMEHT, HeicTBYIOmHe Ha TpyGONpOBOL IIPH CIBH-
re KOMIIEHCaTopa, COOTBETCTBEHHO PaBHbI:

QZ:CAz.sp’ [1’ (13)
M, =Cy,-8, ., Hmm. (14)

IIpumeuanue. Tlpu pacuere Tpy6onpoBogoB paboTy CABHTOBBEIX KOMIICHCATODOB Ha H3THO
JOMyCKaeTcs He YUUTHIBATS.

B ciryuae, ecnu ocepas xecTKOCTh CHIBQOHHOTO WM JHH30BOTO OCEBOTO KoMIleHcaTopa C;
HEM3BECTHA, HOMyCKaeTcsl ONpeNesiaTh ee 1o gopmyie

3
1.7DPE[ s }
Cp=—""={=—| , Hmum, 15
O s)
rae
H - BrICOTa TOGpa
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DDy (16)
2
Cr - 6e3pasMepHBIil k03bdUIHEHT, onpeensieMslii o rpaduKy puc. 1.4.4 B 3aBHCHMOCTH OT
6e3pa3MepHBIX apaMeTPoOB

H=

q
-4 -4 17
Ly R YN an

I\
\
1\
\

Pt ]

/il

/

NN
0.3 Q
0.2

~g— 25

o L N30

~—35

0.04 0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1

Puc. n.4.4. I'paduxu s onpenenenus kodpduunenra C,

6. Pacyer rHOKHX 21eMEHTOB HCHOPpMAaJ/JIH30BaAHHbBIX CPIJIl)(lJOHHle H JIHH30-~
BbIX KOMNICHCAaTOPOB HA CTATHYECKYI0O H MAJIONMKJIIOBYI0 IPOYHOCTH

I'mOkue 3MeMEHTEI KOMIIEHCATOPOB JNO/DKHB! OTBEYaTh TPeGOBaHMAM CTATHYECKOH IPOYHO-
CTH TIpH BO3JCHCTBHMH JaBIeHHA M 0OeclevnBaTh HEOOXOMMMYI KOMIEHCHPYIOMYIO CIIOCOOHOCTD
TIpH 33JaHHOM YKCIIe IUKIOB HarpyskeHus. Kpome Toro, cnibpoHHbIE KOMIEGHCATOPDI, B JNEMEHTax
KOTOPHIX AEHCTBYIOT CXMMarOIINe HaNpsDKEHHUs, JODKHE! oDecrieunBaTh COXpaHeHHe o0mmeil 1 Me-
CTHOH yCTOIYUBOCTH KOHCTPYKIMH.

HanpsxeHns oT JeHcTBHS BHYTPEHHETO NaBlIeHHs B THOKHX 3/IeMEHTaX CHIB()OHHBIX H JIHH-
30BBIX KOMIIEHCATOPOB ONpEEIITIOTCA 110 hopMymaM:
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- OKpY>XHble McMOpPaRHble HaPSHKEHHS

P(D,+H)

= , MITa, (18)
Temp (s—-c)(1.14+4H/q)
- oceBble MeMOpaHHBIe HanpsHKEHHs
PH
mmp =L Wa, 19
Fommp 2(s -c) 19
- OCeBble M3THOHBIC HANPHKCHHA
PH’C
Cmbp = £, Mla, 20)

2(s—c)2

rae C, - Ge3pasmepHEli ko3hdHIMenT, onpenenseMpli o rpaduKy puc. m.4.6 B 3aBHCHMOCTH OT
Ge3pa3MepHBIX MAPaMeTPOB a H f3.

Homyckaerca NpoBOAMTH Oonec TOUHOE ONMpeNENCHHe OCEeBBIX HM3THOHBIX HanpsDKeHHH OT
IeHCTBHS NABICHHUA YUCICHHBIMH METOAAMH.

VcnoBusa cTaTHueckoi NPOYHOCTH TUOKHX 3JIEMEHTOB CHIIB(OHHBIX M JIHA30BBIX KOMICHCA-
TOPOB:

o, <o), Mla, (21
Oy <[0], Ma, (22)
Oy + Oy < 2.5[07], MIla. (23)
B cnywae, ecim JumHa IUIHHOAPHYECKOH KpaeBod 30HBI THOKOro JJieMeHTa

1>1.5,/(s=c) D, , OHa JONMONHATENbHO NMPOBEPSETCA Ha MPOYHOCT, Kak Tpyba, paGoTaromas Moz
JEHCTBHEM BHYTPEHHETO JaBICHHA.
Ipu 7<1.5,/(s—c)D, HanpsXeHWe B IMIMHIPHYCCKOH KPacBOH 30HE TMOKOro IeMEHTa

JOJDKHO OTBEYATh YCIOBHUIO

PD, /
2(s~c) 1.5\/(s—c)p,,
Haﬂpﬂ)l(eHH}I oT HeﬂCTBH}I PacyeTHOro OCEBOro NEpeMEIICHus B CPUIBQ)OHHBIX U JIHH30BBIX

KOMIICHCATOpax ONpeaCiIstOTCA YHCIIEHHBIMH METOOAMH. J_'[orrycxae'rcx onpeacisTeh ux 1o (bOpM}"
JIaM:

<[eo], Mila. (24)

— OCEBBIC M6M6paHHLIB HanpsHKCHASA

3
R H  MlTa, @5)
2nCyrsiH

- OCEBbIC M3rHOHBIE HaNPsXXCHUA
O mbd = SES;‘an H Mna, (26)
3H°C

d
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rie Cy, C; - 6e3pasmepnbie K03 GHIHEHTH, ONpeenseMbe 10 rpadukam puc. n.4.4 u n.4.5 B 3aBH-
CHMOCTH OT Oe3pa3MepHBIX IapaMeTpoB a u f.

. p=——=O
1 c, Lo 22/p,§
3 / P v
L.
] 14
o St N— Zi
2 — 02
726 | | 1.6
= == // > 1
L — /./‘ /// S
- /_//// ’_4_./ //"\2 0
T T 1] =
!
;{‘\ 25
. \\-
0.6 N — 30
e N e e
0.5 {1 |[4———3.5
0.4 [ T—t—de—40
0 0.1 02 03 04 05 06 07 08 09 D ped
Puc. n.4.5. 'paduxu 118 onpeneneHus kodpdunuenta C,
MakcHMaIbHOe HKBUBAJIEHTHOE HANPHKEHHE
Ce= (C'mmp + O mbpt Omma t O'mbd) ’ Mflla (27)

PacueTHas aMIUTMTYZA yCIOBHAIX YIPYTHX HAMpPsOKeHHH:
Cau=054,K o, Mla (28)
KosdpdunpenT nprBeaeHus Hanpsoxernit K, st canbQOHHBIX KOMIIEHCATOPOB, MOMYYIeHHBIX

METOZOM THAPOGOPMOBKH ¥ JIHH30BBIX KOMIICHCATOPOB, CBAPEHHBIX M3 [BYX TONYIIHH3, PEKOMEH-
IyeTcs IpAHAMATH 110 HIDKENPUBEICHAOH Tabune

Koaddpunuenr npusenenus K,
Marepran rubkoro aneMeHTa CHIb(HOHHBIH KOM- JIMH30BBIH KOMIIEH-
HEeHCaTop carop
‘VraepomucTas ¥ JerHpoBaHHAs 12 22
HeayCTCHUTHAs CTailb
AYCTEHHTHas CTallb 1.05 2.0

KoathduimenT 4, nmpHHUMaeTcs COrnacHo MyHKTY 5.6.1 HacTosINero cTaHaapra.

B ciryuae, eciii pacdeTHas aMIUTHTYla YCIOBHBIX YIPYTHX HalpsokeHHH, ONpesieieHHas 1o
bopmyne (28), He NpeBBINAET BeMHYHHB 3[o] AanbHemas IpoBepka Ha UKIHYECKYIO IPOYHOCTD
ApOBOANTCA MO I.I. 5.6.1-5.6.6 craHiapra ¢ HCIOIB30BaHHEM IOMYYEHHBIX BBIILIC BEIMYHH O, H
Oy B TIPOTHBHOM ClTy4ae, ONpenelicHHe HanpsHkeHHO-Ae(GOPMUPOBAHHOTO COCTOSAHMS THOKHX JJie-
VIEHTOB KOMIIEHCATOPOB BBIMOIHAETCA YHCICHHBIMA METONAMHU C y94eTOM reoMerpHdeckoil n gmn-
1€CKOH HENUHEHHOCTH.
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Puc. 1.4.6. I'padriku 1ns onpenenehns kodppuimenrta C,

NPUITOKEHHME 5. PACYUETHO-OKCHHEPUMEHTAJIBHBIE METO/IbI 1
CPEJICTBA 3AIINTHI TPYBOIIPOBOJA OT BUBPALIMU

1. Texauyeckue penieHHst N0 CHHKEHHIO My/IbCALIMH NOTOKA, BHOpann# Tpy-
fornpoeoxa H BHOPO3aNIHTE OKPY/KAIOMMX 00LEKTOB

CHrokeHue BHOpAnK MPOM3BOJMICH ITYTEM YMCHBUICHHA WIIM CHATHA BO3MYINAOHIMX BO3-
nedcreuit. [Ipu 5ToM HE0OX0MMO B IEPBYIO OYepelb YCTPAHHTh PE30HAHCHbIE KOJeOaHMs ITyIbCH-
PYIOILEro MOTOKa M OTCTPOMTH OT BO3MOXHOTO COBIIAZEHHA PE3OHAHCOB ITOTOKA M MEXaHHYECKOH
CHCTEMBI.

UsBecTHB! crenyonye cnocotbl OTCTPOHKH CHCTEMBI OT PE30HAHCHBIX KoneGanwii rasa.

1.1. I3MeHeHre AMH ¥ AUAMETPOB YIacTKOB TPyOOIPOBOIHON CHCTEMBI, €CITH 9TO JONYyCKa-
€TCsl KOMITOHOBKOM CHCTEMEL.

1.2. YcraHoBKa mHadparM, KOTOpbIC pacCEMBAIOT SHEPTHIO KoneOaHMit ra3a ¥ H3MEHAIOT aM-
IIHTYXHO-4aCTOTHBIHA CIIeKTp ra3a B TpyOorpoBomHoi crucTeMe. OpHEHTHPOBOYHO IuaMeTp pac-
Touku mmadparm cocrasiser 0.5D; (D; - BHyTpeHnMil uaMeTp TpyObl). ONTHMANBHEIA duamerp
pacTouky quadparmsl d, obecneunBatoimii 3pheKTUBHOE rameHne MyIbCalli, MOXeT ObITh Ompe-
JetieH 1o ¢popmyJie
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d=D{y,/Cf?, M

rze Ve, — CpelHsis CKOPOCTh Ia3a B TpyGompoBo/ie.
Jna nByx¢a3HBIX IOTOKOB:

d=D(1.5f%, @

rae £- x02¢hGHIMEHT CONPOTHBICHHS IHadparMsl.

1.3. YcranoBka 6y¢epHBIX eMKOCTEH ¢ HENbi0 YMEHBIIEHHs aMIUTHTY/Ib] ITybCAITHH JABIIE-
Hus 32 CUET pacCeMBaHug SHEPTHH, 3aTpaulBaeMoOi Ha BO36yKIeHHe Macch rasa B oGbeMe Oydep-
HOM €MKOCTH, H H3MEHEHHS CIEKTpa COOGCTBEHHBIX YacToT KoJieGanuii. g nanbonee 3¢ dexTHBHO-
ro rameHus kojiebanuit 6ydepHad eMKOCTh YCTAHABITHBAETCS HEMOCPELCTBEHHO Y HCTOYHHKA BO3-
Oyxniennd konebanuid (y HUIMHApPa KOMIpeccopa). Ha HeCKONBKO IIMHAPOB OHON CTYNEHH Iie-
necoobpa3sHo yCTaHABIMBATh OOMIYIO eMKOCTb.

1.4. YcranoBKka akycTHyecKux GHIBTPOR B TeX CAyYadx, KOTJa BOSHHKAeT HEOOXOIHMOCTh B
3HAYATETLHOM CHIKEHWH Konebanmil, a TpeOyromuecs s 3Toro raGapuTHbie pasMephl Oydeproi
€MKOCTH NIPEBLINIAIOT NOMYCTHMBIE 110 YCIIOBHAM KOMIIOHOBKH. AKycTHYECKUI (GHIBTp XapaKTepu-
3yeTcs HeTKUM JUCKPETHBIM CIIEKTPOM MOJI0C MPOMYCKaHKs ! FallcHHs 9acToT kojeOanuii rasa.

V3Menenne TemmepaTyphl W JaBiieHHA HarHETaHHS KOMIIPECCOPA, €CIIH ITO BO3MOXHO IO
TeXHONOTHH paboTel. OT 3THX MapaMeTPOB 3aBHCHT BelMYMHA INIOTHOCTH IPOIYKTa H CKOPOCTA
3BYKa, BIUSAIONIAX HA YACTOTHHIH CHEKTP CHCTEMEL.

1.5. MnTepdepenmonusiil cnioco raileHus myibcaliui, KoTopsli ¢ dekTHBeH B 0YeHs y3-
Ko# monoce gacToT KoneOanuil. [IpemycmarpuBaer nmpuMeHeHHe CHEHHANBHBIX OTBETBICHHUM HIIN
netenb, JIHHY KOTOPEIX OAOHPAIOT PaBHOH HEYETHOMY YHCITY IOJIYBOJIH.

1.6. CodeTanne B 0gHO TPyOOIPOBOAHOH CHCTEME PA3NIMIHEIX CHOCOOOB FALIEHUS IyJIbCca-
muit. Tak, BO3MOXHa ycTaHOBKa AuadparM Ha BXOIe B €MKOCTh WIIM Ha BhIXOJlE M3 eMKocTH. Ilpu
3TOM pasMepHEl eMKOCTH MOTYT OBITh YMEHBIICHH! NpUMepHO Ha 30% IO CpaBHEHHIO C EMKOCTBIO
Ge3 nuadparmel. JomonuuTenpHble IOTEpH JABJIeHHA IIPH YCTaHOBKE nuadyparMel MEHBLIE, YeM H0-
NOJTHUTEBHBIC HOTEPH MIPH Pe30HAHCHBIX KOJCOaHMsX.

[TocnenoBaTeAbHOCTD NPOBENECHHS OTCTPOHKH OT PE30HAHCHBIX KONNebGaHMi, a TakKe CHHXKe-
Hus KoneOaHmii TaplieHus raza, NPeACTaBIdeT coO0kH HTepaMOHHBIN NpoLiece BHECEHNS H3MEHEHHH
B KOHCTPYKLMIO TPYOOIIPOBOIHOM CHCTEMBI C moClenyiomeH IpoBepkoi > dexTHBHOCTH H3MEHe-
HHI PacueToM I10 CHEITHATIbHEIM IIPOTrpaMMaM.

2. CHmkenne BEOpaIHH W BAOPO3anIATa OKPY:KAaIOMHX 00HEKTOB

B Tpy6ONpOBOAHEIX 0OBA3KAX MOPIIHERHIX MAlllHH MAKCHMAaNbHAS SHEPTHA NPHXOIUTCS Ha
HU3IIHEe TapMOHHKH. PacyeTsl ROMYCTHMO MPOBOIUTH MO HECKOJBKHM NEpBBIM (110 3-5) coGCTBEH-
HBEIM YaCTOTaM KaxJOTO IpolieTa H peallM30BbIBAaTh OTCTPOHKY IO ITHM 3HAUCHHUSIM.

2.1. Jlnn yorpaHEHUs MEXAaRWICCKMX PE3OHAHCOB NPOM3BOIUTCA KOPPEKTHPORKA TPYOOTIpO-
BOIHOM CHCTEMEI.

Criextp COGCTBEHHBIX YAaCTOT JFOOOH MEXaHMYECKOM CHCTEMBI 3aBHCHT OT ee¢ OOBEMHO-
KOHCTPYKTHBHBIX PEIICHUM, ycIOBHIT 3aKpETICHHs! H HHEPHHOHHO-XECTKOCTHAIX 11aDaMETPOB.

Jns Tpy6oupoBOaHbIX CHCTEM TAKHMHU HapaMeTpaMH SBIIAIOTCS:

- KOJIMYECTBO YYaCTKOB, PACTIONOKEHHBIX MeXIy OOpaMH, uX KOH(UTypalms,
- HAJMYHe COCPETOTOUEHHBIX MacC H MX BENHYHHA,
- YCIOBHA OITMpAHHS,

— ynpyrue onopsl ¥ WX XapaKT€pHCTHKH KECTKOCTH;
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~ HHEPIIMOHHO - )XCCTKOCTHBIC apaMETPhI Y4aCTKOB.

CocpeloTOUCHHBIE MACChi YBEIHYHBAIOT HHEPIMOHHBIC XapaKTEPUCTHKM H CHIKAKOT 3HaYe-
HHs COOCTBEHHBIX 4acTOT. IIpaKTHYECKH MOHIKCHHE 3HAYCHHA COOCTBEHHOM YacTOTHI CIIOCOGOM
BKJIIOYCHHS JOTIOHHTEIBLHON MacChl MOXeT ObITh 3¢ deKTHBHBIM MPH BEJIMUMHE MACcChl, COM3ME-
PHMOH € MaccoH yJacTka.

B peansHBIX crcTeMax COCpENOTOYCHHBIE MacChl KOHEYHBIX Pa3MEPOB YBEIHMYMBAIOT XKECT-
KOCTH CHCTEMBI. B O0IBIIHHCTBE ClIy4YaeB B pealbHBIX TPYOONPOBOZHBIX CHCTEMAaX COCPENOTOYEH-
HbIe Macchl HIMEIOT CaMOCTOATENBHBIE ONOPH! H MOTYT PAacCMaTPHBATBLCA KaK PasAEIUTENH CHCTEMBI
Ha HE3aBHCHMEIE, C XKESCTKUMH 3a/ielIKaMy B TOYKaX IPHUCOETHHEHH Mace.

VikecToueHHE CHCTEMB! BKIIIOUEHHEM IOTIONHHTENBHONH Macchl - (JaKTOp KOHCTPYKTHBHOIO
yBeJIMYeHHs cOOCTBEHHOH YacTOTHI. BluAHNE Mace B Ka)XXIOM KOHKPETHOM CITy4ae MOXET OBbITh HO-
TY4YEeHO TOIBKO PaCYeTOM BCeH CHCTEMBI B LIEIOM.

2.2. CobcTBeHHBIC 9acTOTH TPYOONPOBOIA 3aBUCAT OT YCHOBHI 3aKpEINIEHHSA €r0 KOHIEBBIX
H IIPOMEXKYTOUHBIX y4acTKoB. IIpH NpHMEHEeHHH CKONB3ANIMX OJHOCTOPOHHHX OHOP HEOOXOOMMO
TIpeIBapUTENBHO MPOBECTH pacdeT Ha CTATHYECKYI0 IPOYHOCTh M YOEIUTHCA B TOM, UTO COOTBETCT-
BYIOIINE OTHOCTOPOHHHE CBA3H ABIAIOTCA 3aMKHYTHIMH. IIpy oTKII0UEHHH OXHOCTOPOHHEH OMOpHI
(B ciydae pa30MKHYTOM CBSI3H) B HCXOJHBIX JAHHBIX JUI1 pacyera COOCTBEHHBIX 4aCTOT IPHHHMAET-
¢ cyMMapHas JUIFHA IIPOJIeTa MEXAY NBYMA COCEIHHMH ONOPaMH, YTO MOXKET CYHIECTBEHHO CHH-
3UTH 3HaYCHHE COOCTBCHHOM (TTApIHAIbHO#) 9aCTOTH yYacTKa.

HenecoobpazHocTh NPUMEHCHUS YIPYTHX OIOP C IPHHATBIMH XapaKTepHUCTHKAMH >KECTKO-
CTH ONpeReNnfercs IO pe3ysibTaTaM pacyera. YOPYTHe OIOphl, yMeHblIas SKBHBATIEHTHYIO JKECT-
KOCTh BCEH CHCTEMBI, CHIDKAIOT HIDKHIOIO TPaHHIy YacTOTHOTO AMalla3OHa Y4acTKa M CHCTEMBI.
Ilpumenenue ux 3G dexTHBHO NpH OTCTPOHiKe OT pe30HaHCa B CTOPOHY YMeHBINEHHS 3HaUCHHI cob-
CTBEHHBIX JacCTOT.

2.3. HeobxomumMocTh OTCTpOHKH TPyOONPOBONHOM CHCTEMBI OT PE30HAHCOB ONpPEAEIACTCA
IO KaXJOMY M3 MOTCHLIMATLHO BO3MOXHBIX MEXaHH3MOB BO30YXIEHHS BHOpanui COTNACHO I
6.3.1 HacToOAIIETO CTAHAAPTA.

IMocnenoBarensHO IO CTENEHH LieNecooOpasHOCTH U 3(pEKTUBHOCTH NPHMEHIIOTCA Clie-
JyIoIHne criocoObl H3MEHEHHS JUIMHBI IIPOoJIeTa.

- Juis BBIBOZJA CHCTEMBI 3a NpeJielIbl pe30HaHca JOCTATOYHO H3MEHHMTh ANHHY ydJacTKa Ha
15-20%.

~ PEKOMEHOyeTCs BHadajie TPOBOAMTh KOPPEKTHPOBKY B CTODOHY YBENHYEHHs f;, T.e.
YMEHBIIEHHUA [TUHBI poneTa L.

~ Ilpm xaxaoM BHOBb IPHHATOM 3HaueHWH L mpoBepsiioTcs ycmosus n. 6.3.1 Hacrosmiero
CTaHapTa IO BCEM BO3MYIIAIOMIM 9acTOTaM.

- B CJIydJae BBIBOJa CHCTEMBI I3 30HBI OJHOTO M BXOa B 30HY APYTOTO pe30HaHCa, CHCTEMA
KOPPEKTHPYETCs 10 HOBOMY Pe30HAHCHOMY PEXHMY.
- TIpH HEBO3MOXHOCTH KOPPEKTHPOBKHM B CTOPOHY YBENHMYEHHS f;, KOPPEKTHPOBKA Ipo-

BOZIUTCSA YMEHBIIEHHEM f,, T.¢. YBETIMIECHHEM JUTHHE] ONPEIENAIOIEr0 £, yaacTKa.

2.4. YcnoBusA 3aKpeIieHns H YIPYTHE OnophI.

IIpu orpanuveHHs BO3MOXHOCTEH BapbUpOBaHHS ANHHOM Npolieta OTCTpOHKa CHCTEMBI OT
PE30HAHCa NMPOBOIUTCS BHIOOPOM THIIZ2 ONOP M HOAOOPOM HX XECTKOCTH. MI3MeHEHHe pacmonoxke-
HHS COCPEIOTOYEHHBIX Macc 3ajaeTcs pacuyeTUHKOM TONBKO NpH HalIWYHH B CHCTEME COCPENOTO-
YCHHBIX Macc.
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IIpu BX OTCYTCTBHMM CHELMATbHO BBOIMTH COCPEIOTOYEHHBIE JOMOJIHHTENLHBIE MaCcChl s
H3MEHEHHA CNIEKTPA YaCTOT PEKOMEHIYeTCst TONBKO MPH HEBO3MOXKHOCTH NPUMEHEHHS APYTHX CIIO-
c0o0O0B 15t OTCTPONKHM OT PE3OHAHCA.

2.5. Vi3MeHeHHe T€OMETPHH CHCTEMBIL.

IIpn HeaddexTHBHOCTH CIIOCOOOB, H3MOKEHHBIX B IyHKTaxX 2.1-2.4, HeOOGXOAMMO M3MEHHTH
TEOMETPUIO CHCTeMBI, O0eclieynB CBOGOMY BapHALMH f;, MAKCHMANBHO CIPSAMHB TpacCy, 1O BO3-

MOXXHOCTH H30€ras NMIIHKX MOBOPOTOB. IIpH 3TOM crocoGe HeoOX0AMMO HMPOBENEHHE NPOREPOY-
HBIX pacyeToB TPYOONpOBOAa Ha HPOYHOCTH H KECTKOCTB.

2.6. Ipn HeahpeKTHBHOCTH CIIOCOGOB, H3NOKEHHBIX B MyHKTax 2.1-2.5, H3MEHCHHe HHepIH-
OHHO-)XeCTKOCTHBIX I1apaMeTpoB TpyOompoBoaa obecnednBaeTcs IyTeM BaPbUPOBAHHA AHAMETPOM
Tpy6onposozna.

[Ipn panwyuy crenuanbHBIX HHEPUHOHHO-XKECTKOCTHBIX TacHTeNeH, aHTHBHOPATOPOB, HCXO-
I M3 DKOHOMHYECKOH M TeXHMYECKOH 11e1eco00pasHOCTH MX MPUMEHEHHUS, IPOCYHTHIBAIOTCSA BapH-
aHTH] YaCTOTHBIX CHIEKTPOB CUCTEMH C TAaCHTEIAMM, M 1o GopMam KosnebaHuH TPOBOJXTCS OLeHKa
ux 3¢ PeKTHBHOCTH.

KoppektrpoBka TpyOOompOBOIHOA CHCTEMBI IS YCTPaHCHHS MEXaHWIECKOTO pe3OHaHCa
TIPOBOJMTCA 1O KaXKTOMY MEXaHH3MY BO30YKIeHH: KoleGaHHH He MEHEe YEM IO IIATH rapMOHHKAM
M KONMYECTBY COOGCTBEHHBIX 4acTOT KoNeGaHMH CHCTEMBl, WIM PaBHOMY YABOCHHOMY 3Ha4YeHHIO
9HACIIa Y42CTKOB CHCTEMBI.

3. PexoMeHIaaHu 110 HHCTPYMEHTATLHOMY 00CIEI0BAHMIO H MOHATOPHHIY
TPYGONPOBOIHLIX CHCTEM H HArHETATEILHBIX MALIHH NPH MyCKe H IKC-
IIyATARHA

3.1. UncrpymenTansabie obcnenosanus subpamu [30].
Uensio o6crienoBaHus sBjIseTCs:
- H3MepeHHe ypoBHeH BUOpanmy TpyGONpoBoIOB, CpaBHEHHE HX C JOMYCKaeMBIMH (CM. IL
42.);

~ OHpeeNeHue CTeNIeHA ONTAaCHOCTH BHOPALHy;

- agajn3 CMEeKTPOB BHOPALMH, THarHOCTHKA YACTOTHBIX CTIIEKTPOB BHOPOBO3MYINEHHH 1 HX
HHTEHCHBHOCTH;

- OUEHKa YpOoBHel BUODAIK 3JeMEHTOB HarHeTaTeNbHBIX MammH (Tabn. 3-9) kak Hcrou-
HHKOB BHOpalvy;

- HM3MEPEHHE YPOBHEH IMyNbCalMM [ABIECHHs, CPaBHEHHE HX C JOMYyCKaéMBbIMH, onperesie-
HHE HeOOXOIHUMOCTH HX CHILKEHNA,

- omnpenenaeHne HeOOXOMUMOCTH BUOPO3AIHTE! OKPYKAOIMMX 0OBEKTOB;

- 3aKII0YeHHe O HEOOXOAMMOCTH INEPHOMMYECKOr0 MHIM CTAIMOHAapHOTO MOHHTODHHTA
BHOpanuy Tpy60NpOBOAOB ¥ HArHETATENBHBIX MAIIFH.

3.2. Izsmepenns BuOpanus.
W3mepeHHs B KaXIOM HaMEUEHHOM CEYEHMH NIPOBOIHUTCS TI0 TPEM OCAM. YCIOBHO IIPHHH-
MalOTCH CIICAYIONINE HalIpaBJIeH s OCEH:
- Y - 110 ocH Bajla MaHIAHEL

- X - B FOpH30HTAJIBHON MIIOCKOCTH;
- Z - HOpMaJIbHO K IIoCcKOCTH XY.
Hanpasnenne Y BhiepXABacTCs 110 BCEH Tpacce JUIS KaXXIOT0 y4acTka.
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ToukH H3MEPEHHUA:
- HarseTaTeNnpHas MallMHA - HA TOPHAX HWIMHADPOB, HarHeTATENIbHbIC MaTpyOKku, GpyHOa-
MEHTHEIE OONTHI,

- ONOpPH TPYGOmpoROIa;
- cepelHHa KaXIOro rpoieTa MexIy OlOpaMH, IIPH HalNHYHH B [IPOJIETe MEXKIY ONOPaMH
OTBOJOB ~ Ha KOHIIaX OTBOJA.

Onpeznensercs 4acTOTHEIH crekTp BEOparuu. VI3sMepsroTes pasMaxy BHOPOIepeMEINeH N ;
- 00wmmii (CyMMapHBIi) YpOBEHb;
- 17 KaXA0H 4acTOTHOH cOCTaBILAOmel cekTpa.

Ilpu nposesienny H3MepeRmit GUKCHPYETCA PEKUM HarpyKeHHs TpyOOHIpOBOIa:
- COCTaB HPOIYKTa;

TEMIIEpaTypa Ha KaXKIOM YYaCTKe,

JIaBIICHHE;
- HPOU3BOAUTENLHOCTD;
- BpeMs U JaTa MOBEACHHS U3MEPEHUI.

TIpu MeHsAOMUXCH peXXuMax KCIuTyaTaiyu TpeGyercs IpoBeAcHue U3Mepennit Ha 3-4-X pe-
XKHMax IPOU3BOAUTENBHOCTH. Pe3yibTaThl H3MEpEHUI MPOTOKOIUPYIOTCS C YKa3aHHEM HCHONHH-
TeNeH.

3.3. MoHUTOPHHT BHOpaluK TPYOONPOBOHEIX CHCTEM.

Bun moHMTOpHHra (NMepuomudeckuil WM MOCTOSHHBIH) OnpenendeTcsa MPOoeKTHOH NOKyMEH-
Tanued WM Ha3HayaeTcd Mo pe3y/bTaTaM HHCTpYMEHTIBHBIX 0OcIenoBan#ii [15].

3.3.1. Ilepromueckuit MOHUTOPUHAT.

Bumonssiotes Bee TpeGosanus 1. 3.1. [lepHognuHOCTE M3MepeHHil BUGPALAN IPH OLIOPHEIX
YPOBHAX He BBIIIE 2 (CM. IIyHKT 4.2) Ha3HavaecTcA He pexe OMHOro pasa B Mecsal. IIpw 3HaueHIIX
BHOpaIHu, MPHOMFKAOIINXCS K TpeThbeMy YPOBHIO - He pexe 1 paza B Hememo. [Tpu cradunmanym
BHOpaiHd B paiioHe 3-ro ypoBHA B TeueHHe 4-X m3MepeHuil (1 Mecsir) HOMyCTHMO YBEIMYHTh Ie-
PHOIMYHOCTH JI0 OJHOTO MecAna.

Ilpu Bo3pacranum ypoBHEH oT 3 10 4 HEOOXOAUM €XeAHCBHBIH MOHUTOPHHT M MPH JOCTH-
XKEHUH pa3MaxoB BHOpalMH CpellHHX 3HaYcHHIl B Hoioce 3-4 ypoBueH Tpebyercs cpodHas ocra-
HOBKa H PeKOHCTPYKIHS CHCTEMBI,

3.3.2. CranuoHapHbIH MOHHTOPHHT.

Ipu cTanoHapHOM MOHHTOPHHTE NIPEXYCMaTpUBaeTCs:

- Ha HarHeTaTeJbHBIX MallHHAX - He MeHee ofHo# Touku (o X, Y, Z);

- Ha TPYOONPOROIHEIX CHCTEMAX - HE MEHEe, HeM B TPEeX TOYKaxX [0 Tpacce.

Jomyckaercs ¢ukcanns ypoBHeH BHOpanuH U KaKAOH TOYKH IO OJJHOMY WM JBYM Hau-
Oosee BHOpOOIIaCHBIM HAIIPABICHHUAM.

Tlo MaxcuMaIbHBIM YPOBHAM BI/IﬁpaHI/IYI W3 BCCX HaAMCYCHHBIX TOYCK MO TPACCe ¥ KOOpAVHAaA-
TaM BEIOHPAIOTCS He MeHee ABYX IS BIIFOYCHHUS CHTHAIH3AIUA JOCTIXKEHHA aBapUHHOro YpOBHS.

4. HopMupoBaHHe HYyJIbCAIIHA NOTOKA H BHOpaNHH TPYyHONIPOBOIOB

4.1. Ilynecaius NOTOKa NIPORYKTA.
HepaBHOMEPHOCTD TOTOKA OTPaHMYHBAETCS B 32aBUCHMOCTH OT paboyero JaBlIeHHA.
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Ta6numa 1
OrpaHHyYeHHS HePaBHOMEPHOCTH ITy/IbCALUH TIOTOKA
P, <05 05+1.0 1.0+2.0 20+50 >5.0
Mlla
0, % 4+ 8 4+6 3+5 2+4 2+3

Jns BcachBalOIIMX JIMHUE M He(TSIHOTO Tasa HOMyckaercs Oosblliee 3HadcHUE ITyIILCAIMA
JaBIeHHA.
4.2. Bubpamus TpybonpoBOIOB.
HopmupyroTcs 10 aMIUTUTY e BHOpOTIepeMEIIeHHH B 3aBHCHMOCTH OT YaCTOTH BUOpariy.
Pasnuuarorcst NATE ONOPHBIX YPOBHEH BHOpAIIHH:
1. pacueTHbI MpH NPOSKTHPOBAHNH;
2. DOMycCKaeMblH HpH 9KCILTyaTaluHy,
3. TpeOyroLHii HCIIPABICHHS, PEKOHCTPYKIMH CHCTEMBI;
4. ypopeHb MOABIECHUS aBAPHUHBIX CUTYALMH.
Coo0TBeTCTBEHHO B THanma3oHax:
- JI0 YPOBHA 2 - YIOBIECTBOPUTENBHOE COCTOSHHE TPYOONPOBOAOB;
- 2-3 - nomyckaemoe 3Ha4eHHE, KOHTPOJIb;
- 3-4 - nOBBILEHHBHT KOHTPOJb, BO3MOKHBI OTKa3bl, HEOOXOOUMBl HCIIPABIICHHE, PEKOHCT-
pyKuHs;
- BBIIIE 4 - 3KCTPEHHOE UCIIPaBICHHUE.

B Tabn. 2 gaHB! QHCKpeTHBIC 3HAYEHHA HOMYCKaeMBIX 3HadYcHMid BUOpaluH TpyOOmpoBOXOB
Juist QUKCHPOBaHHEBIX 9acTOT.

Tabnuma 2
Jlomyckaemble 3HaU€HHS aMILTHTY X BHOpaLH Tpy6onpoBoaoB S,, mim
VYpo- UactoTta, I't
BECHb 2 4 6 8 10 20 30 40 50 60
1 120 115 100 90 85 60 50 45 40 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

IMpaxtrdecku a1 60NBIIHHCTBA TPYOOIPOBONHBIX 0OBA30K HACOCOB H KOMIIPECCOPOB ITIaB-
HEIE aMIUIHTY/IHbIC COCTABISTIOINE NIPOLECCOB BROpALHK OIpe/ieieHb] B JHaa30He C YaCTOTaMH [0
60-70 T'nx.

[Ipy MOHHTOPHHTE BHOPOCOCTOSHHS TPYOOIPOBOIOB B YCHOBHSX SKCIUTyaTallMM C UENbIO
OIEHKH W BbISBIICHHS IPHYXH HOBBINEHABIX YPOBHEH BUOpalny, HEOOXOAMMO HMETh, KPOME YPOB-
Hell IMyNbCalyH JaBlICHHs, HHGOPMALHIo 00 ypOBHAX BHOpaIMKH KOMIIPECCOPOB, HAacOCOB, (hyHIa-
MEHTOB H T.AL.

Ouenka BHOPaIIHOHHOTO COCTOSHHA HACOCOB K KOMIIPECCOPOB, 32 MCKIIIOYEHHEM IOpIIHE-
BBIX MAllMH ¢ HOMHHANBHOH CKOpocTBio oT 120 10 15000 MuH, MPOBOIMTCS 110 3HAYCHHAM CPEi-
HMX KBaJpaTHYHBIX 3HaUeHHH BUOPOCKOPCTH (MM/C) 1 BHOponepeMenieHHi (MKM) B COOTBETCTBHH
¢ [2] u [25]. B ocrambHhIX CIIy4asX, He HPeLyCMOTPEHHBIX B [2, 25] 11s oneHkH BUOpalMy HCTIONL-
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3YHOTCSl IIPUBOAUMBIC HHXKE NOIMMYCTUMBIE aMIUIMTYIbI BHGpaumx Y37I0B M 3JICMEHTOB HATHETATENb-

HBIX MaOIAH.

Tabmuna 3
Hacocs!
Hactora Bpl‘?]fe“" BE 1 <125 |125+165]165+250250+50.0| >50.0
Jonyctumas aMIuuTyna
BUOpALKH S, MKM 120 100 80 60 30
Tabnuua 4
®yHnaMeHTH! HOPIIHEBBIX MAIMH
YacToTHa kKonebanwii, I'n <35 3.5+8.0 8.0+25.0 25.0 +50.0
Jomyctumas aMIiuTya
BHOpamuu S, MKM 400 200 100 50
Tabmuma 5
DyHaaMeHTh! 3NeKTpOJIBHTaTENEeH
YactoTa xonebanmii, 'y <8 8+12.5 >12.5
JonycTMas aMIIUTy4a
BUOpaunu S, MKM 200 150 100
Tabmuna 6
dynnamenTs TypbOarperaros
Yacrora konebannii, ' <25 25 +50 > 50
JonycTuMas aMIUITMTyAa
BHOpanyy S,;, MKM 100 70 40
Tabmuia 7
I{UMHAPHI H MEXCTYHEHYAThIE afnapaThl HOPIIHEBBIX MAIHH
YacToTa Konebanuit, 'y <10 > 10
JlonycriMas aMINIUTy 1A
BHOpanmu S,, MKM 250 200
Tabnuna &
TMommunankH TypOoarperaros
Yacrora konebanwmit, 'y 25+50 50+80 80+ 135 > 135
JomycriuMas aMILIUTy 1a
BHOpanHu S,, MKM 95 20 13 1.5
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Tabnuna 9
IonmwunHAKY 3NEeKTPOABHTaTEACH
YacTora Konebanui, ' <125 12.5+16.5 16.5 +25 | 25-50
JonycTumast aMIiHTyaa
BHOpaIMy S, MKM 80 65 50 25
Tabmnua 10
PaGouee MecTo MamIpHEUCTA
Yactora xonebanuii, 'y <3 3+5 5+8 8+15 15+30 | >30
JonmycraMas aMIIHTYHa
BHOpatuu S, MKM 300 200 75 25 15 S

4.3. Bonee nonHO OIeHKa BUOPalUy TEXHONOMMYECKIX TpySONpPOBOIOB H3NoxKeHa B [30].

HOPUJTOXKEHHE 6. PACYET HASHAYEHHOI'O PECYPCA (PACYETHOT' O
CPOKA CIaYXBbl) TPYBOIIPOBOJIA

1. Hacrosmwas MeTo[mKa OLCHKH Ha3HAa4CHHOTO pecypca paclpoCTpaHsieTcs Ha CTajlbHbIE
TEXHOJIOTHYECKHE TPYOOIPOBOIE], BKIIFOYAS 3MECBHKHI TEXHOIOTHYECKHX ITeUeH.

2. HasnavenHBI} pecypc TpyOONpoBORa onpegensiercs Kak MUHUMANbHOE 3HAYEHHE COCTaB-
JAIOIMX €ro 3MEMEHTOB M coequHeHuH. I1oJ HasHaueHHHIM PeCypcoM NOHHMAeTcs YKa3aHHOE B
HpOEKTE PACYETHOE 3Ha4YeHHMEe HapabOTKH (B rojax, THICAJaX YacoB), MPH AOCTHXEHHH KOTOPOH
3KCIUTyaTalust TpyOONpoBoaa JOKHa OLITH PeKpanieHa Jis OLEHKY €ro OCTATOYHOM POYHOCTH.

3. VkasasHad B NIpoeKTax BeNWYHHA HasHaYeHHOro pecypca (Pac4eTHOTO CPOKa CIyXObi)
Tpy6OnpoBOIa HEe HO/DKHA NpeBEIMIaTh 20 JeT.

4. Jins aneMeHTOB TPYGONPOBOLOB ¢ YMEPEHHOH TeMIIepaTypoil pu NpOBEAEHHN PacyeToB
Ha UHUKINYECKYIO TPOYHOCTS HA3HAYEHHEBIH pecype OnpeneieTcs cleayomumM obpazom:

rEN )
roe
N, - pacyeTHOE YMCHIO MONHBIX IMKIOB HarPYKeHHs 3a 1 TOZ SKCIUTyaTalluy TpybonpoBoza,
10[c4HTEIBaEMoe 1o dopmyne (5.35),

[N¢] ~ nmomycTimoe YHCIO NMONHBIX UUKIOB HarpyXKeHHS 3MeMeHTa, ompezelseMoe o dop-
vyie:
1.875

Jneck

a= 80 Mlla vt b= 1200 - nyist 5NeMEHTOR U3 YTNEPONHACTOH H IETHPOBAHHOI HEAyCTEHUTHOH
Tanu,
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a= 110 Mlla w b= 1000 - 111 31EMEHTOB U3 ayCTCHUTHOH CTaH.

[Ipy o,, <80MJla Ha3HaueHHBIH peCypc MPHHUMaETC pasHBIM 20 rojgam.

5. Jind BBICOKOTEMIIEPAaTYPHBIX TPYOONPOBOIOB M 3MEEBHKOB IPH OLEHKE NHUTENLHOH IHK-
THYECKOH IPOYHOCTH 110 ONPEIENCHHOMY PACYeTOM 3HAUYCHHUIO O, H IO KPHBBIM JUIKTENBHOU IIpoU-
HOCTH HaxoZUTCH BpeMs [0 paspymieHus (7] B TOJaX, 3aTeM O M. 4 ONpeneNstioTcs 3HaueHus [N, ]
u N, . Janee noaCYUTHIBAIOTCS Hapametp ¢ = N, [T]/[N] ¥ BENMYMHA HAa3HAYCHHOTO pecypcea:

|7

o 0,
o233 oM e>l ,
3)
T,= “[]1 SR 1 <10
" 233c41 P CSE

IIpumeuanus.

a) IIpu OTCYTCTBHYM CHpaBOYHBIX HaHHBIX IO ANUTENBHOH NPOYHOCTH MaTepuana TpyGornpo-
Boz@a Wik oueHkH [ T] MoxHO BoCTIONL30BaTHCS GHOPMYIIO:

- 1.2[o], )
r]l=11 .4(—————0_ J , @

e

6) Ecnu nosepouHslil pacuer Tpy0onpoBosa Ha NpOYHOCTH He IPOBOAWICS, TO TIPH OTCYTCT-
BHH KOPPO3HOHHOT0 M3HOca BennunHa [T] onpenensercs no hopMyie:

8
[T]=11.4(S”C‘) , (5)

SR

rae MEOXHUTENb 11.4 cooTrercTByeT 20-TH rogam (100 000 gacos).
6. Jlng BRICOKOTEMIIEPATYPHEIX TpyOOMPOBOIOB M 3MEEBHKOB IPH KOPPO3HOHHOM H3HOCE H
CTaTHIECKOM HarpyKEeHUH

m el
r=2"40_ e sma ), , (6)
14 s—q ksR

€

rIe
Ve - CKOpOCTh KOPPO3HH B MM/TOJI,
S, S - HOMMHA/IbHAS H PaCUE€THasl TOJLIMHbLI CTCHKH JJIEMEHTa,
¢, - MpubaBKa Ha YTOHEHHE CTCHKH,
m - IOKa3aTeNnb CTCIEHHO 3aBHCHMOCTH NPEeNia JUTHTENbHON NPOYHOCTH OT BpeMeHH (IIpH
OTCYTCTBHH CIPABOYHBIX JaHHBIX NPHHUMaeTcs m = §).
OcranpHble 0003HAUYEHUS - B COOTBETCTBUH C IIYHKTOM 1.4 HAaCTOALIETO CTaHA2pPTA.
Jlns oueHky Ha3HaYEeHHOTO pecypca NOMUMO $opMyIisl (6) MOXKHO HCIONB30BATh pHC. 1.6.1,
B KOTOPOM
s—G s—q
g=——, p=—"».
Ve s
7. TIpr HaIM9IMH KOPPO3HOHHO-DO3HOHHOTO H3HOCA CTCHKHM MIEMEHTa CpeNHeTeMIepaTyp-
HOro TpyOOoHpoBOaa ero Ha3HaYCHHBIH pecypce paccuuThIBaeTca 1o GopMyne

R
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T, = S$—C —S, "
y=———L R

- ™

8. IIpu coueTaHUK YCTANOCTHOTO MOBPEKACHAA H KOPPO3HOHHO-3PO3UOHHOI0 H3HOCA MaTe-
pHalta B CpeJHETEMIIEPaTYpHBLIX TpyOOIpoBOjax HPOBOAMTCS pacdeT HasHaYeHHOTO pecypca II0
dopmynam (1) u (7), a 3aTeM BhIOHpaeTCA HaHMEHbIIEE 3HAYCHHE.

9. Ilpu coueTaHnH yCTaJOCTHOTO NOBPEKAEHHSA H KOPPO3HOHHOIO H3HOCA B BBICOKOTEMIIC-
paTypHBIX TpyOOIPOBOIaX MPOBOJMTCA PacyeT Ha3HAYEHHOro pecypca mo dopmynam (3) u (6), a
3aTeM BHIOMpaeTCs HauMeHbllee 3HaYeHHUe.

10. Ecnu pacueTHast TOMIIMHA CTEHKH 3JIEMEHTa OKa)XETCA MEHbIIE ee OTOPaKOROTHOTO pa3-
Mepa , To Ha3HaYeHHBbIH pecypc Uil CpellHe- H BBICOKOTEMIIEPaTyPHAIX TPYOOMPOBOIOB MOACYHTHI-
BaeTcd Takke no gopmyne (7), B KOTOpoH pacueTHas TONINKHA 3aMEHEHA Ha 0TOPaKOBOYHYIO, 2 3a-
TeM BbIOHpaeTcs HaHMEHBIlee 3HaYCHHE.

M7,

r

g=30,
25 |

15

[//

14
3 4 S 6 7 8 9 10

-
N

Puc. n.6.1. K onpenenennio Ha3HAYEHHOTO PeCcypca BEICOKOTEMIIEPATYPHBIX TPYOOIpoBoIoB
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