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MepBbii 3aMmecTUTENb HaYanbHMKa A.T. bepceHes.
1. OBWWHME MONOKEHNA

1.1. Hactoawwme MeTtoanyeckune ykasaHua pa3paboTaHbl Ha ocCHOoBe 0606LLLeHNA HAKOMJIEHHOTO OMbITa HaNaAKu
W 3KcnayaTauum TpybonpoBoaoB. B HUX yuTeHbl pe3yabTaTbl MHOFOUYMCAEHHbIX PacYeTHbIX U 3KCNEePUMEHTA/IbHbIX
WUCCNe0oBaHMiM, a TakKe TpeboBaHMA AeNCTBYIOWMNX HOPMATUBHbIX A0oKyMeHToB (HA) [1], [2] v [6].

HanagKka TpybonpoBoaoB coCTOMT B obecnevyeHMM MPOEKTHOro (pacyeTHOro) NONOXMEHUA UX YNPYrux ocen,
YCTPaHEeHMW pPasIMYHbIX 3alemsieHnii, obecnevyeHnn paboTOCNOCOOHOCTU BCEX 3/IEMEHTOB OMOPHO-MOABECHOW
cuctembl (OMC) KpenneHuid n obecrnevyeHUU HaZeXKHOro ApeHupoBaHua TpybonpoBoaos. Kpome Toro, 3agavei
Hanaaku saensetcs obecneyeHne oNTUMaAbHbIX 3HAaYEHUIA Harpy3oK Ha anemeHTbl OMNC KpenaeHui.

MeponpuaTtus no Hanagke TpybonposogoB M OMNC uMXx KpenneHui, NpesycMOTPEHHbIe HACTOALLMMM
MeToAnYecKMMM YKa3aHUAMM, HanpasieHbl Ha obecneyeHne 3KCNIyaTaLMOHHOW HaaeXHoCTM TpybonpoBoaoB npu
BO34,ENCTBMM Ha HUX BHYTPEHHEro AAB/eHWUS, YCUIMIA CAMOKOMMNEHCALUKN TeMMNEPaTyPHbIX pacluMpPeHnii, MaccoBbIX
HarpysoK v peakLmii onop 1 NoaBecoK.

MpumeyaHue. Pexxnmbl Nnporpesa M pacxosia*kUBaHUA pr60I'IpOBO,£I,OB, TaKXe BAnAarwmne Ha HagexxHOCTb UX
3KCNAyaTauuun, pernameHTUpyroTca akcnayaTtaynoHHbIMU MHCTPYKUMNAMUA.

1.2. [elictBne HactoAwmMx MeToAMYECKUX YKas3aHWUIM pacnpocTpaHseTcas Ha Bce TpybonpoBoapbl,
noasenomcTeeHHble FocropTexHaasopy Poccun.

1.3. HactoAawme MeToanyeckme ykasaHuWa npegaHasHauyeHbl AN PaboTHWKOB 3/1eKTPOCTaHUMA, caykb6 AO-
3HEpPro W nogpasfeNieHnit cneumanmMsnpoBaHHbIX HaNaZo4YHbIX M PEMOHTHbLIX NpPeanpuaTMiA U opraHM3auui,
OCYLLLECTBAAIOLMX SKCMIYATALMOHHBIN KOHTPOb TPYHONPOBOA0B, X PEMOHT U HANALKY.

1.4. Meponpuatia no Hanagke Tpybonposogos 1 OMNC nx KpenneHMin NPoBoAATCA B HECKO/IbKO 3Tanos.

Ha NepBOM U3y4HaeTCA TEXHUYECKAA N NPOEKTHAA JOKYMEHTaUUNA TF)Y6OI'I poBo4OB.



Ha BTOPOM 3Tane BbINMNO/IHAETCA o6cnep,OBaHme TEXHUYECKOIo COCTOAHUA pr6OI'IpOBO,EI,OB n pa3pa6aTblBal'OTCF|
HeO6XOp,VIMbIe meponpunAaTnAa B LenAax nosbileHNA X HaaeXXHOCTH.

Ha TpeTbem 3Tane - BbINO/IHAETCA pacyeT TpybonpoBoA0B Ha NPOUYHOCTb M CAMOKOMMEHCALMIO TeMNepaTypHbIX
pacWwmpeHnii C y4eTom pesynbTaToB BbiNOJHEHHOro 06cie0BaHMA.

Ha uyeTBepTOom 3Tane BbINOAHAETCA Hanafaka Tpybonposogos u ONC ux KpenneHuit B uenax cobnogeHus
HOPMaTUBHbIX TPEOOBAHWIA.

Ponb Kaxpgoro v3 nepeynmcneHHblX 3TanoB B 3aBUCMMOCTU OT I'IpaKTMLIeCKOﬁ I'IOTpe6HOCTVI MOXKeT 6bITb
Pa3zInyHa. HeO6XOAMMOCTb nposeaeHMA BCEro KOMMaeKcCa pa60T, OTAENbHbIX 3TANOB UMW OTAENbHbLIX pPa3genos
3TanoB YCTaHaB/MUBAETCA ,ﬂ,eﬁCTBYIOLLI,MMVI HO, a Takxke pernameHTMpyetca HactoAawmmn MeTogmnyecknmm
YKa3aHnAMMU.

Kaxkapin Tpybonposos ABAAETCA CUCTEMOM, B KOTOPOM 3aBUCMMOCTb HafEeXKHOCTM paboTbl OAHUX 3N1EMEHTOB OT
APYrMX BeCbMa 3HauyMTeNbHa, NO3TOMYy HEOBXOAMMO PAacCMaTpUBaTb COBMECTHO HEKOTOPbIE Onepauuu pemoHTa u
Hanazaku TpybonpoBoaoB, NOCKObKY OHU TECHO CBA3aHbl MeXAay COO0N.

1.5. C BbIXO4,0M HacToAWmMX MeToANYECKMX YKa3aHM yTpaumBatoT cuay "MeToguyeckne ykasaHus no Hanagke
NnaponpoBOAOB TEM/IOBbIX 31EKTPOCTaHLMIN, HaxoaAwmMXcA B akcnayaTauum" (M.: CMO Coto3zTexaHepro, 1981).

2. TPEBOBAHMA K TEXHUYECKOM AOKYMEHTALMM TPYEOMNPOBOOB

2.1. TexHMYecKas JOKYMeHTauuA TpybonpoBoAoB A0/1KHa COOTBETCTBOBAaTL TpeboBaHuam [1], [2], [4] v [5].
2.2. B TeXHNMYECKOWN AOKYMEHTALMN MOMUMO MOHTaMKHbIX YePTEXKeN A0/KHbI 6bITb NPUBEAEHbI:

aKCOHOMETPUUYECKME CXEeMbl C PasMEPHbIMU JIMHUAMM W YKasaHWEM MeCT YCTaHOBKM OMop, MOABECOK U
WMHAMKATOPOB TEMMNEPATYPHbIX PacCUMPEHN;

3HaYeHMA Harpy3oKk Ha MNpyXWHHble onopbl M nogsecku (MPOM) B MOHTa)KHOM, X0/04HOM U paboyem
COCTOAHMSAX, @ TaKKe COOTBETCTBYHOLLME BbICOTbI MPYKUH.

MpumeyaHue. Nog TeEpMMHAMM "MOHTAXKHOE, X0N104HOE U paboyee COCTOAHUA" NOHMMAETCA CAeayloLLee:

MOHTa¥Hoe CocTosiHMe - TpybonpoBoA 3aKpensieH Ha BPEMEHHbIX MAM MOCTOAHHbLIX ONOpax, 3aBapeHbl Bce
CTbIKW, Ha/IOXKEHa TensjoBas U30aALMA, MOHTa)KHasA ocb TpybonpoBoga 3adpmMKCMpPOBaHA Ha METANITOKOHCTPYKLUAX,
NPY*KMHbI BbIK/IOYEHbI M3 PabOoTbl CTAXKKAMMU (LLUNMAbKaMK), OTcyTcTByeT paboyas cpesa;

X0/04HOE COCTOsHME - TPYBONPOoBOA, MMeeT TemnepaTypy MOHTa)KHOro COCTOAHMA M FOTOB K onepaumam
nporpesa, NPyKMHbl 0CBOBOXKAEHbI OT CTAMEK, BbIMNONHEHa peryanmposKa Harpy3ok MPOI, nonoskeHue ykasaTenei
TemnepaTypHbIX PaclUMPEHUn OTMEYEHO Ha KOOPAMHATHbIX MNAacTUHax (MAM coBnadaeT Cco CAeNaHHOM paHee
pPa3MeTKOM X0N104HOr0 COCTOAHNA); TPYBONpPOoBOA 3anoHeH paboyelt cpeaoi;

paboyee cocTosiHME - TPYBOMNPOBOA, HAXOAMUTCA NPW HOMMHANbHbIX (PacyeTHbIX) NapameTpax paboyeit cpeasbl,
NoONOMKeHWEe MHAMKATOPOB TEMMNEPATYPHbIX PACLUMPEHMI OTMEUYEHO Ha KOOPAMHATHBIX NAAcTUHAX (MAK coBnagaer co
cAenaHHoW paHee pasMeTKol paboyero cocToAHMA), BbICOTbI NPYKMH MPOM cOOTBETCTBYIOT NPOEKTHbIM 3HAUYEHUAM.

3HAYEHUA BUOMMbIX PACYETHbIX TEMNEepPaTypHbIX pacwupeHuii TpybonpoBoAoB B MeCTax YCTAHOBKM
WMHAMKATOPOB TEMNEPATYPHbIX PaCLIMPEHN;

3HaYeHMA TEXHONOTMYECKMX 3a30POB B MeCTax Mnpoxofa TpybonpoBOoAOB Yepe3 MepekpbiTUA U MNAOLLALKK
06CNyKMBaHUA (C y4eTOM TOJLUMHbBI TEMNOBOM M30AAUMM) U TeMnepaTypHbIX PACLIMPEHUI B MeCTax YCTAaHOBKM
APeHaXKen U IMHMI NOCTOAHHOIO NPOrpeBa;

pacyeTHbIA CPOK CAyK6bl, pacyeTHoe YMCAO MYCKOB M3 XONOAHOrO cocToAHuA (gna Tpybonposogos | u I
KaTeropui);

NPOEKTHblE NapameTpbl pabouei cpeabl.
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Mpumeyanua: 1. Ecnm otBeTBAeHUs TpybonpoBoAa, CBA3aHHble C HUM B OAHY PACYETHYH CXemy, M cam
TpybonpoBoA 3KCMAYyaTUPYIOTCA MPW Pas3NMYHbIX MapameTpax cpedbl UAM AAA PasNMYHbIX OTBETBAEHWN Bpems
aKCn/yaTauumn npu pabouymx napameTpax He OAMHAKOBO, TO B MPOEKTHOW AO0KYMEHTaLMW O0/KHbI COAEPrKaTbCs
YKa3aHHble CBeAeHMUA Mo KaxKA40My TaKOMY OTBETB/IEHUIO B OTAE/IbHOCTH.

2. TepmuH "onopa" B AanbHelwem OyaeT MCNOIb30BATbCA MPUMEHUTENbHO K N06bIM 3nemeHTam OIfC,
BOCMPMHUMAIOLLMM MACCOBYIO Harpysky Tpybonposogos, a "MPOM" - TonbKo NpumMeHUTenbHO K anemeHTam OIC,
COAEPKALLMM YNPYrue aeMeHTbI.

2.3. MNpw aHaNn3e MOHTaXKHOM M 3KCNNyaTaLUMOHHON AOKYMEHTALLMM, OCYLLECTBAAEMOM Nepes, obcnegoBaHnem
TpybonpoBoaos, HE06X0ANMO 06PaTUTL BHUMAHME Ha:

aKTbl O NONOXKEHNN MOHTaXKHbIX OCeit TDY6OI'IpOBO,CI,OB;

Ha/nuMe B AOKYMeHTauuMu TpybonpoBOAOB aKTOB O MPOBEAEHWUM XONOAHbIX PacTAXeK (ecan oHM 6blan
NpPeaycMOTPEHbI NPOEKTOM);

COOTBETCTBME MPOEKTY TUNOPA3MepoB AeTaseil U 3n1emMeHTOB TpybonpoBOALOB, apMaTypbl, 3aMeHEHHbIX B
NpPOoLEecce MOHTaXa WM PEMOHTA;

rPaHuLbl Y4aCTKOB C Pa3/IMYHON Maccoit 1 M MOroHHOM ANMHBI TEMNI0BOK U3onsauun Tpybonposoaos (ans Tpyb
OAMHAKOBbIX TUMOPA3MEPOB);

Hanyme cornaCcoBaHHbIX TEXHUYECKUX peLLIEHMﬁ no U3MEeHEeHU KOHCprKLI,MVI onop A nogBecCoK, UX
PaCNONOXKEHUNIO U CBOWCTBaM Mo CpaBHEHUKO C NPOEKTHbIMU AaHHbIMU;

Hann4ume GopMyNAPOB MO 3aTAXKKAM NPYXHKUH U Harpy3Kam onop 1 NOABECOK B Pa3/INYHbIX TEMNOBbIX COCTOAHUAX
(v nx pocToBepHOCTDL);

Hasnumne GopMyNAPOB MO KOHTPOJIIO TEMMEPATYPHbIX PaCLUIMPEHUA MO COOTBETCTBYIOWMM UHAMKATOPam (U UX
[OCTOBEPHOCTb), Ha/iune MHGOPMaLLUKM MO TeMNEPATYPHbIM paclUMPEHUAM NpUcoesMHeHHOro 0 60pya0BaHuUS;

AaHHble BbINO/IHEHHbIX PpaHee O6C}1€AOBaHMl71.

3. OBC/IEAOBAHME TEXHUYECKOIO COCTOAHMA TPYBOMNPOBOAOB N OMNC
X KPEMJIEHUN

3.1. NMocne 03HaKOM/IEHUA C MPOEKTHOM, MOHTaXHO-CAATOYHOMN, PEMOHTHOW M 3KCM/TyaTaLMOHHOM TEXHUYECKOM
OOKYMeHTauuen nposoantca obcneaosaHme TpybonpoBoaoB B Lenax:

NPOBEPKN TEXHUYECKOTO COCTOAHMA Tpybonposoaos u ux OMNC gns onpeaeneHMUa COOTBETCTBUA YCTaHOBEHHbIM
TpeboBaHUAM (CM. pa3g. 5 HacToAwmMx MeTogNYecKuX yKasaHui);

onpeaeneHua MNPUYUH TEX WAW  WHbIX HEUCNPaBHOCTEN, BbISBUBLUMXCA B MpoLecce 3Kchnayataumu
TpybonpoBoaos;

onpefeneHuUa BO3MOXHOCTM MPOANIEHUA PACYETHOrO CPoKa CAyxb6bl TpybonpoBoAoB (B COBOKYMHOCTU C
[AAHHbIMU KOHTPO/IA COCTOSIHMA MeTanna).

3.2. CootBeTcTBMe (GAKTUUYECKOrO WMCMOAHEHMA TpybonpoBOAOB MNPOEKTYy Onpeaenserca COnocTaBAeHUEM
baKTMUYECKMX Pa3MepoB Y4YacCTKOB TPacC, MeCT YCTaHOBKM apmaTtypbl, ONOpP M MHAMKATOPOB TemMMepaTypHbIX
pacWwmpeHnid C NPOEKTHbIMWU AaHHbIMMU,

3.3. TexHMYeckoe cocTtoaHue 1 paboTocnocobHocTb OMNC onpeaensaoTcs ee BU3yasibHbIM OCMOTPOM B pabouem
M XON0OAHOM COCTOAHMAX TPYOONPOBOAOB, KOTOPbIN OCYLLECTB/IAETCA B COOTBETCTBMU C TpebosaHuamm MTI [6].

Mpumeuanme. MNog TepmmHoM '"paboTocnocobHocTh" MoHMMAaeTca cnocobHoctb OMNC  BOCMPUHMMATH
NPMXO4ALLYIOCA Ha HEE HArpy3Ky Npu BCeEM MHOro06pasmm BO3MOKHbIX TEMI0BbLIX PEKMMOB paboTbl 060pya0BaHuMA.

Hanbonee xapaKktepHble HegocTaTkm OlC, a TaKKe HeKoTopble cnocobbl UX YCTPaHEHWs MNpuBEAEHbl B
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MpunoxkeHum 1.

3.4. NMpwn obHapyeHUn HepaboTocnocobHbix MPOM npoBepaeTcs COOTBETCTBME WX KOHCTPYKUMKA WM TUMa
YCTQHOB/IEHHbIX MPYXUH MNPOEKTY. TUN YCTAaHOBJIEHHbIX MPYXWH onpeAenseTca conoctasneHnem ¢aKTUYecKmx
OaHHbIX, XapaKTepPU3YIOWMX NPYKUHY (AMaMeTp NpyTKa, AUameTp NPYXKUHbI, YANCIO BUTKOB U T.A4.), C AAHHbIMMU,
npueeaeHHbIMKU B cooTBeTcTBYOWMX HA (cm. MpunoxkeHue 2).

I'IpM BblAABNeHMN anemeHTOB OrlC, He COOTBETCTBYHOLMNX MPOEKTY NN COrNTaCOBaHHbIM TEXHUYECKUM PeLleHNAM,
YKa3aHHble 3/1eMeHTbl JO0/1XKHbl ObITb 3aMeHeHbI.

MpumeyaHue. BblfiBNEHHbIE WM3MEHEHMA OO/KHbI BbITb  COrNacoBaHbl C  MPOEKTHOM  OpraHusaumen,
paspaboTaBlelt NpoeKkT TpybonpoBoAa, AW CNeuuannsMpoBaHHOM opraHusaumein, uMetowell CooTBETCTBYOWME
NIMLEH3NN.

3.5. BO3MOKHble 3aliemneHuna TpybonpoBOAOB BbIABAAKOTCA OCMOTPOM TpacCc B paboyem M XO0A04HOM
COCTOAHMAX. HeobxoAMmMOo WCMoMb30BaTb CAeAYIOWMA KPUTEPUIM OTCYTCTBMA 3aLLEMIEHUIA: MeXAy HapyrKHOM
MOBEPXHOCTbIO TEM0BOWM M30/1AUMM TPYyBOMNPOBOLOB M PACMONOMKEHHbIM PAZOM C HUMK 0BOpPYyAOBaHMEM MU
CTPOUTENbHBIMU KOHCTPYKLMAMU BO BCEX TEM/IOBbIX COCTOAHUAX OO/KHbI ObiTb BMAMMbIE 3230Pbl Pa3mMepom He
meHee 200 mm B COOTBeTCTBUM C TpeboBaHuamM [4], obecneumBatowme HecnpenATCTBEHHbIe TemnepaTypHblie
pacwupeHusa TpybonpoBoaoB.

Mpumeuvanua: 1. MNog TepmuHOM "sawemneHue" MoOHMMaeTca /oboe OrpaHUYeHMEe NepemeLLeHNi
TEN/J0M30/1MPOBAHHOIO TPYH6OMNPOBOAA NPY Er0 NPOrPEBE UK PACXONAKMBAHUU, HE NPEAYCMOTPEHHOE NPOEKTOM.

2. Hanbonee xapakTepHble 3alLeMIEHUS:

B MeCTaxX npoxoaa pr6OI'IpOBOAOB yepe3 CTeHbl, nepeKkpbitTMA WU nNaoWwaaKku O6Cl'ly)KMBaHMH n3-3a
HEAO0CTATOYHbIX Pa3mMepoB OTBepCTMVI B HUX;

B3aMMHO PaCNnoO/I0OXKEHHbIX pAAOM TpY6OI'IpOBO,CI,OB Bcnencrtsne COnpnKOCHOBEHUA UX Tennosom n3onauunu;

TpybonpoBOAOB NPU UX TEMMNEPATYPHOM PACLUMPEHUM CTPOUTENBHBIMU KOHCTPYKUMAMU Man obopyaoBaHNEM,
pPacnoioXKeHHbIM B HEMOCPEACTBEHHON B/1IM30CTU K HUM;

APeHaXKHbIX Tpy6, BO3AYLWHMKOB, a TaK:Ke TAr NOABECOK B MeCTax Npoxoda TPybonpoBog0B Yepes N/oLagKm
06CNYKUBAHNA MAN CTPOUTE/NbHbIE KOHCTPYKLMMK;

Tpyb0onpoBOA0B BPEMEHHBIMWU OMOPaMM, YIOpaMn, BNOKUPYIOLWMMU CTAXKKAMU NPYHKUH UAU PA3rPy30YHbIMMI
YCTPOWCTBaMM, HE AEMOHTUPOBAHHBIMM NOC/IE 3aBEPLUEHMA MOHTAXKA UM PEMOHTHBbIX paborT;

TpybonpoBoAoB, Bbi3BaHHble yCcTaHOBKOW MPOIM ¢ KOPOTKMMUK TAramu u AedOpPMUPOBAHHBIMU NOLABUNKHbLIMK
a/1eMeHTamu;

onop Bcneacteve 3aKIMHUBAHUMA NPYXUH UEeHTPabHbIMU WNW/IbKaMU UAN WWAPHUPaMKU, a TaKXKe WU3-3a
CMeLlleHNA CKoNb3ALWNMX onop.

3.6. KauectBo TennoBon mM3onsauum TpybonpoBoaoB 4OMKHO COOTBETCTBOBATL TpeboBaHmam [1] u [6]. Kpome
TOro, ee macca Ha 1 M NOroHHoM AAnHbI TPYHONPOBOAA AO/IXKHA OTBEYATb MPOEKTHbIM (PacyeTHbIM) 3HaYEeHUAM (CM.
n. 5.7 HacTosawmx MeToanMUecKnx ykasaHui).

MpumeuaHme. Mpu TemnepaType OKpyatouiero Bosayxa +25 °C TemnepaTypa Ha MOBEPXHOCTM TEMI0BOW
M301AUMKN He O0MKHa NpeBbliwaTth +45 °C. B ciyyae, ecnm TenioBas M30AsaLMA He Y40BNETBOPAET 3TUM TpeboBaHUAM,
HeobXx04MMO OCYLLLECTBAATL MePONpPUATUA, NPeayCMOTPEHHbIe [5].

3.7. PacnonoeHne MHAMKATOPOB TeMnepaTypHbIX pacliMpeHnii Ha Tpybonposoaax A0NKHO COOTBETCTBOBATb
MPOEKTYy MUAN ObiTb BbIMNOJIHEHO B COOTBETCTBMM C PEKOMEHAAUMAMM CMeLMannusnpoBaHHOM OpraHU3aumu.
PaboTOCNOCOBHOCTb MHAMKATOPOB, @ TaK}KE U3MEPEHMA TEMNEPATYPHbIX PACLLUMPEHMUI U aHANN3 NONYYEHHbIX AaHHbIX
pernameHTUpytoTcs [2]. UHAMKaTOPbI A0NKHbI BbITb 06ecneyeHbl 4OCTYMHbIMM NIOLLLAAKAMMN 0OCNYKUBAHUS.
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3.8. Mo pe3ynbTaTam W3MeEpPeHUs 3HAYEeHWN W HanpaB/leHUM YKJAOHOB TOPU30HTA/IbHbIX Y4YaCTKOB
Tpyb6onpoBoAoB OnpesenseTca HaAEeXKHOCTb UX OMOPOXKHEHMA Yepe3 ApeHaXKHy cuctemy. B cootsetcTBum c [6]
YKNOH FOPU30HTaNbHbIX Y4acTKOB TPybONpOBOAOB MPU MX MPOrpeBe M3 XOJ04HOr0 COCTOSIHMA A0 TemMnepaTypbl
HacbIlEeHMA Npu paboyem AaBNeHUU A0MKeH 6biTb He meHee 0,004 M HanpaB/ieH K TOYKe APEeHUPOBaHUA (Kak
NpaBuo, B HANpPaB/ieHUU ABUKEHNA paboyein cpeabl).

MN3mepeHUs YKIOHOB rOpM30OHTA/IbHbBIX Y4aCTKOB TPybOMNpoBOAOB AOJIKHbI BbINOAHATLCA MOCAE YCTPAHEHUA
3awemneHui Tpybonposoaos 1 Hanaaku OMC.

MocnepoBaTeNbHOCTb BbIMOAHEHWA PAbOT NPU U3MEPEHMM YKIOHOB FOPM30HTa/IbHbIX Y4acTKOB TpybonpoBoaos
npuseaeHa B MNpunoxeHun 3.

YcTpaHeHMe KOHTPYK/I0HOB PEKOMEHAYETCA OCYLLeCTBAATL B COOTBETCTBMM € M. 5.13 HacTosawmx MeToauyeckmx
YKasaHuii.

3.9. [na npenoTBpalleHnsa NOBPEXKAEHMI TPyOONpPOBOAOB 13-3a NONaZaHMA B HUX KOHAEHCATa U3 APEeHAXHbIX
JIMHUI 3aMnopHble BEHTUAM Ha KaXKAOoM APEHaXKHOW JIMHUWM A,0KHbI OblTb YCTAaHOB/IEHbI HA PACCTOAHUU He bBonee
250 - 300 mm oT wTyuepa Tpybonposoaa. [peHaxkHble IMHUM MO BCEW UX AJIMHE U OCOBEHHO YYacTKM OT 3aNOPHOro
BEHTMIA 40 WTyLepa A0MKHbI ObITb TENION30AMPOBAHbI. YKIOHbI APEHAXKHbIX IMHUIA U IMHUIA NPOrPeBa, a TaKKe MX
OMNC po/KHbI 6bITb BbIOPAHbI C Y4ETOM MO/HbIX TEMMNEPATYPHbIX PaclMpeHnin TPybonpoBoaoB.

3.10. PaboTbl no obcnenoBaHMo cocToAaHMA Tpybonposogos M OMNC MX KpenaeHUin Ao/KHbI NPOBOAUTLCA B
cneayroLmx cayyanx.

3.10.1. PaboTbl no n. n. 3.2 - 3.6 HacToAWwMX MeToANYECKMX YKa3aHWU BbINOHAKTCA Nepes KaxablM OCTAaHOBOM
0b60pyaoBaHMA B KanuTasibHbI PEMOHT, @ TaK}Ke Noc/ie PEMOHTOB 060pyA0BaHUNSA, B MPOLLECCE KOTOPbIX MPOBOANANCH
paboTbl Ha Tpybonposoaax U OMNC ux KpenneHui.

3.10.2. MepuoanyHocTb paboT NO M3MepeHUo TemnepaTypHbIX paclwMpeHuin (cm. n. 3.7 HacToAWMX
MeToauyecknx ykasaHuin) onpegensetcs TpeboaHmuamm [2].

3.10.3. Pabotbl no n. n. 3.8 1 3.9 HacToAwMx MeTogMyYeCcKnX YKa3aHNI BbINOAHAOTCA NpWU:
0OHapyXeHUN NPU3HAKOB CTOSHOYHOM KOPPO3NKN MeTasla TPybonpoBoa0s.;

NoABAEHUW TMAPABANYECKUX YAAPOB B NEPEMEHHbIX PeXKMMax paboTbl 060pya0BaHUSA;
06Hapy*KeHNM YCTaNIOCTHbIX TPELMH NOo pe3ysbTatam Y3/l cBapHbIX COeAUHEHWNI;

nospexaeHnn Tpybonposoga wuam ero ONC, cneacTBMEM KOTOPOro ABAAETCA OCTaTOYHbIA Mpormb ocu
Tpybonposoaa;

O[IHOBPEMEHHO nepesBapKe ABYyX 1 bosiee cBapHbIX coeaMHeHU Ntoboro yyacTka Tpybonposoaa.

3.10.4. Mpu HOpManbHOM 3KcnayaTauuMm TPybONPOBOAOB B MEXPEMOHTHbIM nepuog paboTbl no n. 3.10
NpoBOAATCA HE peXke oAHOro pasa B rog, [1].

3.11. ObcnenoBaHve, NPOBOAUMOE B LENAX MPOAJEHUS pecypca AeTanei U 3/1eMeHTOB TpybonpoBosos,
BbIMO/IHAETCA MO cneuuanbHoi metoamke (cm. MpunoxeHue 9).

3.12. Ecnv BbIIBNEHO HecoOoTBETCTBME GaKTUYECKOM Tpaccbl TpybonpoBOAOB, a TaKXKe cocTaBa WM
pacnonoxeHus anemeHToB OMNC nNpoekKTy, a CPOK Cyxbbl Tpyb6ONpPoBOAOB HE MPEBLICU/I NMPOEKTHOrO pecypca, To
BbISIB/IEHHbIE OTCTYN/IEHUA AOXKHbI ObITb COrNacoBaHbl C reHepaabHOW NPOEKTHOM opraHusaumen. Ecam cpok cayobl
TpybonpoBOAOB MNPEBbLICU/T MPOEKTHbIN PECYpC, TO BbIABJIEHHbIE MpPU 06CAeA0BaHUM OTCTYNAEHUA MOTyT ObiTb
COr/1lacoBaHbl Kak C MPOEKTHOW OpraHM3aLmen, Tak U Co CNeLnann3MpoBaHHOM HalaZ04YHON opraHn3aLmnen, MmetoLLen
COOTBETCTBYOLINE IULIEH3UMN.

B ob6owux Cnyyvaax OO01XKHbI ObITb BbINO/HEHbI noBepoOYHblE pPaCHETHI pr6OI'IpOBOAOB Ha MNPOYHOCTb M

CaMOKOMMEeHCaLUMIo TeMnepaTypHbIX paclMpeHuit no ux ¢GaKTUYecKoMy COCTOSHMIO (Ccm. pasg. 4 HacToswmx
MeToaunyecKkmx yKasaHui).
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Bce BbIABEHHbIE OTCTYM/IEHWUA A0/IXHbI B6biTb BHECEHbI B TEXHMYECKYID [OKYMEHTALMIO, B TOM 4uC/ie B
aKCOHOMETPUYECKYIO CXeMY TPYBOMPOBOA0B, U XPaHUTLCA B MacnopTe Tpybonposoaa.

3.13. Mo pe3ynbTaTam obcnegoBaHua Tpybonposoaos M ux OIMNC coctaBnsetcs BeAOMOCTb AedeKTos, B
KOTOPOM A0/XKHbI ObITb OTPAXKEHbI PACNONIOXKEHNE, XapaKTep, CNocob 1 CPOKM ycTpaHeHUs aedekTos. B Begomoctu
nedeKkToB AenaeTca oTMeTKa 06 YCTPaHEHWW TOTO MAWM MHOTO AedeKTa WM YKasblBAaeTCA NMPUUYMHA, M3-3a KOTOPOM
AedeKT He Bbbln ycTpaHeH B YCTAHOB/IEHHbIe CPOKU. Begomoctn fedeKToB A0/MKHbI XPaHUTbCA BMECTE C NacnopTom
Tpybonposoaa. Obpasel, BeaomocTi aedpekToB npmuseneH B MpunoxkeHun 4.,

MpumeyaHue. Mo YCMOTPEHUIO agMUHUCTPALMM SNEKTPOCTAHUMM COCTaBAEHNE BEAOMOCTU AeDEKTOB MOXKET
6bITb NOPYYEHO /KLY, OTBETCTBEHHOMY 33 MCMpPaBHOe cocTonaHne Tpybonposoaos u ux ONC, nMbo npeacTasuTento
Cneunann3MpoBaHHOW OpraHMn3aLmm.

4. PACHET TPYBOINPOBOA0OB HA NMPOYHOCTb 1 CAMOKOMIMEHCALIMIO
TEMMEPATYPHbIX PACLUMPEHWI

4.1. PacyeTbl TPybONpoBOAOB Ha MPOYHOCTb M CAMOKOMMEHCALUMIO TEMMEPATYPHbIX PACLUMPEHUN LONKHbI
BbIMOJIHATLCA MO NMPOrpammam, peanunsylolum B nosHom obbeme TpebosaHua [7] n [9]. PacyeTbl, Kak npaBu/o,
OONXKHbI BbIMOMHATLCA CMELNAN3NPOBAHHOMN opraHusaumnen. PesynbTaTbl pacyeToB U maTepuanbl obcnenoBaHui
APYrMxX opraHusaunii (B cooTBeTcTBUM € pa3d. 3 M n. 4.12 HacToAwmx MeToanYeckux yKasaHWuii) AONXKHbI BbiTb
COrnacoBaHbl CO CNeLnanm3MpoBaHHON opraHM3aLUmen B ycTaHOBAEHHOM MopAaKe.

MprmeyaHre. XapaKTEPUCTUKM CYLLECTBYIOLLMX CMeuManbHbIX Nporpamm pacyeTa Tpybonposogos Ha IBM,
OTBEYAIOLLMX YKa3aHHbIM Bbllle OKYMEHTaM, NpuseaeHbl B MPUNoKeHun 5.

4.2. Ans BbINONHEHMA pacyeToB TPybONpoBoAOB HEOBXOAMMO COCTaB/IEHME UX aKCOHOMETPUYECKOM CXEMb,
KOTOpan H6asmpyeTca Ha NPOEKTHbLIX AAHHbIX M YTOYHAETCA MO pesysbTaTaM obcneaoBaHMa TpyboNpoBOAOB, a TaKKe
cnepyowme gaHHble: napameTpbl paboyeit cpenpl, ee yaenbHas Macca, MapKa CTaau, 3HaYeHUs [MAMETPOB U
TO/IWMHbBI CTEHOK TPYH, pagmMycoB M 0BasIbHOCTM FTMB0B, Maccbl GaCOHHbIX 3/IEMEHTOB, apMaTypbl, MAacCbl 1 M NOrOHHOM
ONVHbL TPYD (C yyeTom TennoBoW M30/AUMKM), TemnepaTypHble ycioBuA paboTbl y4acTKOB W OTBETB/EHWI
TpybonpoBoAoB, 3Ha4YeHMA TEMMNEPATYPHbIX CMELLEHUI B TOUYKAX NPUCOeANHEHNA TPyOONpPoBOAOB K 060pyA0BaHNIO
(TypbuHe, KoTay), OAMHLI TAT NOABECOK, KOHCTPYKLUMM OMOP M TUMbl YCTAaHOBAEHHbIX B OMNOpax MpPyXuWH. s
npoBeAeHMA MOBEPOYHOro pacyeTa Heobxoaumbl Takke dakTuyeckme Harpysku MPOI B paboyem cOCTOAHWUM
TpybonpoBoaoB..

B MpunaoxeHun 4 npuseseH nNpumep aKCOHOMETPUYECKOM cxemMbl TPybonpoBoga, a Takke Heobxogumble
OaHHble ANA BbINOJHEHUA pacyeTa.

4.3. PacyeTbl cyLiecTByoLWMX TPy6ONpOBOAOB BbINOMHAOTCA ANA:

onpeaeneHva onTMManbHOIO pacnpeneneHns MaccoBblX Harpysok no snemeHtam OMC (ONTUMMU3ALMOHHBbIN
pacuert);

OLUEHKM AaeicTByloWwMX B TpybonpoBoae HanpsXKeHUn npu GaKTMYECKOM COCTOAHMM M Harpyskax OfllC

(noBepouHbIN pacuer).

4.4. Macca 1 M [OIOHHOM IJMHE Tpy®, U3 KOTOPHIX M3TOTOBJIEH
TPpyOONPOBOL, ONpenesysaeTca CyMMMPOBaHMEM MacC 1 M NOTOHHOM IJIMHBL
MeTaJjyla M TEeIlJIOBOM M30JALUM. JJId HEKOTOPHIX TUIOPa3MepoB TPyD Maccy
1 M MX HOTOHHOM IOJMHE MOXHO ONpPeHmeJMTh M3 Tabnul], IPUBEIOEHHEIX B

[IpunoxeHun 6. IIpM OTCYTCTBUM HEOOXOOMMEIX CBEIOEHMM Maccy 1 M
IIOTOHHOM OJIMHEI TPYOH ¢ (KI') PeKOMeHIyeTCs OIpenejysaTbk NOo dopmye
m
-3
g = 24,7 x 10 xS (Db-58 ), (1)
m cp cp
roe:
D - HOMMHAJIBHHY HAPYXHBI OMaMeTp TPyOR, MM;
S - yCpeIOHeHHada TOJIIMHA CTEHKU TPy OBL ¢} y4a4eToM
cp
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HeCMMMeTPMYHOCTM IOOIIyCKOB, MM, OllpelnejideMad I10 @OpMyJ'Ie

NEJHTA + IEJBTA

B H
S =S (1 + --—-—-————-—-—-—-—— )
cp H 200
(Bmecp S - HOMMHAaJIbHAA TOJIIMHA CTEHKM TPyOH, MM;
H
JEJIBTA wm IEJIBTA - COOTBETCTBEHHO BEepXHee M HUXHEee OTKJIOHEHUd
B H

Q

OOoIyCcKa IO TOJIIMHE CTEeHKM TpyO CO CBOMM 3HAaKOM, %) .

Mpu npoBeaeHMn pacyeToB macca 1 M NOrOHHOM AJIMHbI TENIOBOM M30AALUUM NPUHUMAETCS MO0 MO AaHHbIM
NPOoeKTa Tena0Bol 130aAUMK (ecnn GpakTUUYecKas TenoBan M30AALMSA COOTBETCTBYET NPOEKTHOM), IMBO Mo AaHHbIM
npeablayliero obcnenosaHua Tpybonposoaos. Mpu oTcyTCTBMM YKa3aHHOM MHGOpMaLmMmM macca 1 M MOroHHOM A/INHbI
TENN0BOM U30MALUK ONpeaenseTca B3BewmnBaHneM GakTUYECKON TeN0BOMN U301ALMN, CHUMAEMOM € 1 M NOroHHOM
OnHbl TpybonpoBoga. [aHHble Mo macce 1 M MOrOHHOW A/MHblI TEM/IOBOM M30NALMM Ha BCEX PaCUYETHbIX
y4YacTKax A0/3KHbl ObITb OTPa*KeHbI B COMPOBOANUTENbHON AOKYMEHTALMU K pe3ynbTaTaM PacyeTos.

4.5. Ecnam ana paccmatpuBaembix TPybOMpoOBOLOB CyL,ECTBYET HECKO/IbKO TEMMEPATYPHbIX PEXMMOB WX
3KCMNyaTaumu, To 414 BbINOJHEHUS PAcyYeTOB CleAyeT onpeaenaTb TOT BAPUAHT PEKMMA, KOTOPOMY COOTBETCTBYHOT
Hanbosee TAXKeNble YCIOBUA Harpy»KeHna meTanna Tpybonposoaa. Boibop aToro BapmaHTa foxKeH 6bITb 060CHOBaH
B COMPOBOAWUTENIbHOM [AOKYMEHTAUMM K pe3ynbTaTam pacyeta. Ecnv Takoi BapuaHT 4O NpoBeAeHMA pacyeToB
YCTaHOBUTb HEBO3MOXHO, TO PacyeTbl BbIMOMHAIOTCA A7 BCEX COYETaHMI BapUMaHTOB TEMMNEPaTypPHOro COCTOAHUS
YYaCTKOB.

4.6. 3HayeHMA TemnepaTypHbIX CMELLEHUI B TOYKAX NpucoeamHeHna Tpy6onpoBOAOB K TEXHOAOrMYecKomy
060pyA0BaHMIO NPUHUMALOTCA 60 M3 paboumnx YepTexkein 060pyA0BaHNA, NMBO NO AaHHLIM 3aBOAa-U3rOTOBUTENS,
nMbo Mo pesysnbTaTam  UM3mepeHwid. Bo  Bcex CAyvyasx yKasaHHble CMELLEeHWs 3aJatoTca B MPUHATOM B
aKCoHOMeTpMYecKom cxeme TpybonpoBoaa cMcTeMe KOOPAMHAT M OTPaXKatoTCA B CONPOBOANUTE/IbHOM AOKYMEHTALMM

K pe3y/abTaTam pacyeTos.
4.7. Illpu oBHapyxeHuM B cocTaBe I[IPOIl npyXuH, HEe COOTBETCTBYIIOIMX

IOEeVICTRBYIOIMM OTpPacJIeBEIM HI, HeoBXOoOmMMO IIpOBECTHU OLIEHKY

MaKCMUMMaJIbHOM OONYyCTMMOM HAaTPY3KM Ha HECTAHIAPTHY NPYyXuHYy P
MakKc

(H) m xecrtrocTu npyxmuHel C (H/MM). OLEHKY PEKOMEHIYyEeTCHS BBINOJHATDL

no dopMmyJiam:

3
0,392 d [Tay]
P = s ; (2)
MakKC D
cp
4
Gd
C=-—————----- , (3)
3
8 D (n = 2)
cp
rne:
d - momaMeTp NpyTKa OPYXWUHE, MM;
D - CpemHMM IOMaMeTp IIPYyXMHB, MM, OlIpelelideMelM 10 dQopmyiie
cp
D =D - d
cp Hap
(smece D — HaAPyXHBM IOMaMeTp NPYXWHBEl, MM) ;
Hap
[Tay] - momycTuMMOe HaNpsSXeHMe KPYUYeHUs, paBHoe 685 Mla;

4
G - Monmynb crnBura, pasuem /7,85 x 10 Mla;
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n — I[IOJIHOE UMCJIO BUTKOB MNPYXMHE.
I[lonmyuyeHHOe 3HaueHue P OOJIXHO OBITH He MeHbIIe
MaKC
COOTBETCTBYWIEI'O 3Ha4YeHMs, IIPelyCMOTPEHHOI'O OJid IOaHHOT'O 3JIEMEeHTa
[IPOIl B mnpoekTe.

HecTtaHgapTHble NPYXUHbI NoAeXaT 3aMeHe Ha CTaHOAPTHbIE B 6MMKaNLLYIO0 PEMOHTHYIO KaMMaHUIo.
4.8. B pe3ysibTaTe BbINOJIHEHHbIX PacyeToB TPYHOOMNPOBOA0B A0/KHbI ObITb NOYYEHbI 3HAYEHUA:
Harpy3oK Ha onopbl B paboyem 1 X0N04HOM COCTOAHUAX TPYOONPOBOAOB;

3aTAXKEK U BbICOT NPYKMUH B paboyem U X0No4HOM COCTOSHMAX TPybonpoBoAOB;

BMAMMbIX W MONHbIX NepeMeLLEHNI TPy6ONpPoBOA4OB NPW NPOrpeBe B MecTax YCTaHOBKKU OMOp U MHAMKATOPOB
TEMMepaTypPHbIX pPacluMpeHuis;

HaﬂpHH(EHMﬁ, AEﬁCTBYDMMX BO BCEX PACHETHbIX CEYEHUNAX prﬁOﬂpOBOAOB B pa6oqu\ N XONN04HOM COCTOAHUAX;

HarpysoK M BbICOT ynpyrux anemeHTtos MPOM ana ycnoBuit NpoBeAeHUs rMapaBaAMUYECcKUX UCMbITaHUIA (ecamn
Takue UCMbITaHUA NPeayCMOTPEHbI COOTBETCTBYIOLLMMWU HOPMaMM).

MpumeuyaHre. B paboyem COCTOAHMM 3HAYEHUSA TemnepaTypbl OTAENbHbIX Y4acTKOB TpybonpoBozoB
(otBeTBNEHMA Ha TICY, K NpeaoxpaHUTeNbHbIM KaamnaHam, Ha MapocbOpHbIM KONNEKTOp, MepemblykuM U T.4.)
NPUHMMAIOTCA TaKUMM, NMPU KOTOPbIX 3TU YYACTKN HAXOAATCA B IKCNAyaTaLMM BONbLLYIO YaCTb BPEMEHM.

4.9. Ecnv no pesynbTaTaM BbIMOJIHEHHbLIX PACYeTOB 3HAYEHWA HarpysoK Ha oTtgenbHble MPOM npesbicaT
MaKCMMa/bHble HOpPMaTUBHbIE AN (GAKTUYECKM YCTAaHOB/IEHHbIX MPYXWH, HEobXO4MMO BbINOAHUTL 3aMeHy
YKa3aHHbIX MPYXUH.

4.10. Ecnm n3-3a M3MEHEHUA TPACCMPOBKM TPyOOMpPOBOAA, MACCOBbIX XapPaKTEPUCTUK MUAW COCTaBa YNpyrux
3/1eMEeHTOB NO pe3y/ibTaTaM MOBEPOYHOro pacyeTa 3HaYeHUA HArpy3oK Ha HekoTopble [MPOIM B X0104HOM COCTOAHUN
MONy4aloTCA C OTpUUATesIbHbIM 3HAKOM, HeobXoAMMO MpOoBeAeHWE MeponpuATM no  wuameHeHuto OIrIC,
KOTOPbIMM MOTYT ObITb YCTAHOBKA AOMOJHUTE/IbHLIX MPYXKWUH B LENAX CyLLEeCTBYIOLWMX ONop MAM NOABECOK, NMbo
M3MEHEeHWEe MecTa pPaCMno/IONKEHUA 3TUX 31EeMeHTOB Ha Tpacce. dPPEeKTMBHOCTb M BO3MOMKHOCTb NpPOBeAEeHMA
NpeasoXKeHHbIX MepPOonpPUATUIA LOKHbI ObITb NOATBEPKAEHDI pe3ybTaTaMn MPOYHOCTHbIX PacyeToB.

4.11. Mpu oTpUUATENbHbIX 3HAYEHMAX PACYETHbIX HArpysoK HEKOTOPbIX CKO/Mb3AWMX OMNOP WAWU PKECTKUX
NoABECOK B X0N04HOM MM paboyem COCTOAHUN TPyboNpoBOAOB PEKOMEHAYETCA 3aMeHa 3TUX OMNOP Ha NPYKUHHbIE
B0 U3MEHeHWe MecTa WX PacnosioKeHUsA C MNOoATBEPXAEHWEM PEKOMEHAALMI pesynbTaTaMyv NPOYHOCTHbIX
pacyeTos.

4.12. ConpoBoguTenbHasa 4OKYMEHTALMA K pe3yibTaTaM PacyeToB 40/XKHA COAepXKaTb cneaylolmne ceegeHuna:

aKCOHOMETPUYECKYIO CXeMY, YTOUHEHHYIO B pe3y/ibTaTe ob6cnenosaHnsa, ¢ o6o3HayeHnem pacyeTHbIX Y3108 U
ceyeHum;

pacyeTHble paKkTUYeCcKne napameTpbl paboyelt cpeabl U NPUHATLIN PAaCYETHLIN pecypc TpybonpoBoaa;

0b60CHOBaHMe BbIBPAHHOrO BapuaHTa pacyeTa (MpW HaAMYMKM B PacYEeTHOM CXeme y4acTKoB, paboTatoumx c
Pas3NINYHBIMU 3HAYEHUAMM TEMMEPATYPbI NN UMEIOLLMX PA3/IMYHOE BPEeMA IKCMayaTaumm);

NMPUHATbIE B pacyeTax 3HaYeHMs MacCOBbIX Harpysok Aans TpybonpoBOAOB BCex TWUMOPa3mepos
(pasgenbHo - Ans meTtanna v TeNJ0BOW U30NALMM);

NPUHATbIE B paCcy4eTaX COCPeNOTOHEHHbIE HAarpy3Kn OT Mmacchl O60py,CI,OBaHMF| U apmaTypbl;

NPUHATbIE B pacyeTax 3Ha4YeHuA CMELLI,EHMIZ y310B npucoeamHeHNA K O60pyAOBaHMPO, d TaKXXe AaHHble no
NPUHATbIM 3HAaYEHUAM XO/TI04HbIX PACTAXKEK;

NPUHATbIE B pacyeTax KtouyeBble PU3NYECKME KOHCTaHTbl U KO3bOULMEHTbI (Moayn ynpyrocTm matepuana B
paboyem U XON04HOM COCTOAHUAX; KOIDDUUMEHT IMHENHOTO PACLLUMPEHUSA; AOMNYCTUMbIE HaNpPAXKeHUa B paboyem u
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XONIOAHOM COCTOAHMAX; KO3PPULIMEHT neperpyskn; KoadpdpuumeHTbl ocnabneHuns, cBasaHHble C HaiMuMem CBapHbIX
LWBOB; KO3$DULMEHTI, CBA3aHHbIE C pesaKcaumnent HanpsaxKeHnin);

XapakTepucTnkm anemeHToB MPOI ¢ yKasaHMem TUNa NPYKUH, UX XKEeCTKOCTU, Harpy304HOM cnocobHoCTH, Yncna
uenei, cBOBOAHbIX BbICOT MPYKMH, a TaKKe HebanaHCbl HAarpy3oK No oTAebHbiM onopam 1 no OMNC B uenom;

060CHOBaHMWE Pa3/IMYHbIX PELLEHUIA, MPUHATLIX B NpoLecce NpoBeAeHUsA PacyeTos.

4.13. Ecnn 13 pes3ynbTaToB MOBEPOYHbIX pacyeToB TpybonposBoaa crieayeT, YTO pacyeTHble HanpaXeHua B
MeTa/ie NPeBbIWatoT 4OMNYCTUMbIE, TO BO3MOXKHOCTb AasibHENLWEN 3KCNyaTaunmn Takoro Tpybonposoga onpeaenset
3KCNEPTHO-TEXHUYECKAA KOMUCCUA. DTa KOMUCCUA pa3pabaTbiBaeT U YyTBEPKAAET HEOOXOANMbIE MepPbI, NO3BOAAOWMNE
YMEHbLINTb BO3MOXKHOCTb NOBPEXKAEHMA Y4aCTKa TPyOONpPoBOAa C BbICOKMM YPOBHEM HaNpPsKeHUN.

4.14. HeobxoamMmocTb B NPOBEAEHUM PEKOHCTPYKUMKN TpybonpoBogos u ux OMNC BbiABAAETCA HA OCHOBAHUU
NOBEPOYHbIX pacyeToB TpybonpoBoaoB AMbo TpeboBaHUI cooTBeTCTBYHOWMX oTpacnesbix HA. B nepsom ciyyae
obocHOBaHME HeobXoAMMOCTM MPOBeAEeHUA PEKOHCTPYKUMU (C YKasaHMEeM CPOKOB ee BbIMOJIHEHMA) BHOCUTCA B
BeAOMOCTb AedeKToB Tpybonposoaos (cm. n. 3.13 u MNpunoxkeHune 4 HacToALwmMX MeToaANYECKMX YKa3aHUI).

5. HAIAZLKA TPYEOMPOBOZO0B M OMNC UX KPENEHUI

5.1. Bce paboTbl No peanmsaummn pekomeHaaunii, paspaboTaHHbIX Ha OCHOBaHUU pe3y/ibTaToB 06ciea0BaHNA U
pacyeToB TpybONpPOBOAOB, OCYLLECTBAAIOTCA B Npouecce peMoHTa TpybonpoBoaoB, Koraa nociefHUe HaxoaAaTca B
XONOLHOM COCTOAHUMU.

PemoHTHbIe paboTbl Ha TpybonpoBoaax NPOM3BOAATCA B COOTBETCTBUMU C TpeboBaHuaAMM [4].

5.2. MNpu nposeaeHun pemoHTa MPOM (3ameHe MPYKUH WAWU NOBPEXAEHHbLIX 3/IEMEHTOB) A0/XKHbI ObITh
NPUHATbI MEPbl K TOMY, YTOObl MON0KeHMe ocelt TpybonpoBOAOB B NMPOCTPAHCTBE HE U3MEHMIOCL. B YacTHOCTH, Npu
3aMeHe TMPYXWH BHOBb MOHTUPYEMbIe MNPYXWUHbI PEKOMEHAYETCS YCTaHOBUTb B MpPYKMHHble 060MMbl U
npeABapuTeNbHO CKaTb [0 PaCYETHOM BbICOTbl B XONO04HOM COCTOAHMM. 3aTeM HeobxoAMMO 3adpUKCMPOBATb
NPY*WHHble 0b6oNMblI pPe3bboBbIMU MAM MPUBAPHLIMU CTAXKKaMKU. [locne 3aBeplleHWss PeMOHTHbIX pPaboT Ha
Tpybonposoze pe3bboBble U MPUBAPHbIE CTAXKKM HEOHXOAMMO NOAHOCTBIO AEMOHTUPOBATb.

5.3. Nocne pemoHTa PO, BbI3BaHHOrO paspylleHMeM OTAE/IbHbIX 3/1EMEHTOB, CAeAyeT OTpery/iMpoBaTb
BbICOTbI MPYXUH B Lenax obecneyeHns pacyeTHbIX 3HAYEHWIM HarpyskM B XON0AHOM COCTOAHUKU TPybOMNpoOBOLOB.
AHanornyHyto onepauuio cnegyeT BbINOAHUTL U ANA AByx 6amnsnexkawmx MPOM (no xog4y v NpoTUB Xoda cpenbl).
PerynnpoBKa O0/MKHA BbIMNOMHATLCA C YYETOM AOMYCTUMbIX OTKNOHEHMWI Harpy3kM OT MPOEKTHbIX (pacyeTHbIX)
3Ha4YeHn (cm. n. 5.9 HacToALmMX MeToANYEeCKMX YKa3aHUi).

5.4. Npu pemoHTe Tpyb6onpoBoA0B, CBS3aHHOM C Bblpe3Koi 3abpaKkoBaHHbIX CTbIKOB, apMaTypbl UM NAaTPyOKoB
ONA UccneaoBaHMA MeTanna, HeobXo4MMO NPUHATb Mepbl K COXPAHEHWUIO HEM3MEHHbIM MOJIOKEHMA YMPYron ocu
TpybonpoBoaa (B NPOTUBHOM C/yYae BO3MOMKHO HapylleHue pacnpeaeneHns Harpysok Ha ONC).

C 3TOM Uenbio HeobXxoAMMO:

3apUKCMPOBaATb Pe3bbOBLIMKU MM MPUBAPHBIMU CTAKKAMU NPYKUHHbIE 060VMbI ABYX HaM3NEKaLMX ONOop C
KaXK4,0M CTOPOHbI OT MeCTa pe3a (BCero MUMHMMYM YeTbipe onopbl);

Ha paccTtosiHMK He 6osiee 1 M Mo 06enm CTOpOHaM OT MecTa pesa YCTaHOBUTb byresibHblie onopbl (MCNoSHEeHWe
no OCT 34.276-75 [9]), KoTopble A0MKHbI 0becrneynBaTb Tpebyemoe Npu CBapKe cmelleHne Tpybonposoaos BAO/b
ero ocu;

nepen paspeskoi Tpybonposoda no obe CTOPOHbI OT BbIPE3aeMOro yvyacTKa HaHeCTU KepHOM TO4eyHble
OTMETKM Ha 06pa3yoLlyo TPybbl U 3aPUKCMPOBATb B COOTBETCTBYIOLLEM AOKYMEHTE PACCTOAHUE MEXAY 3TUMU
OTMETKamMu;

06ecneynTb Takyo IMHENHYIO ANNHY BCTaBKM, YTOBbl UI3MEHEHUE PACCTOAHMA MEXKAY OTMETKAMM KePHEHMA No
ob6pasytoluelt Tpybbl NOC/Ae CBapKU CTbIKOB He NpeBbiwano +/- 10 mm;
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nocne cBapku n TepmoobpaboTKM CTbIKOB U BOCCTAHOB/IEHUA TEMNI0BOMN M30AALMM NOJHOCTBbIO 4EMOHTUPOBATb
bUKCUpytoLme CTAXKKM C NPYKMH onop Tpybonposoaa.

5.5. Mpwn ycTaHoBKe Ha TpybonpoBoAe MHAMKATOPOB TeMMepPaTypPHbIX PAaCLUMPEHWNI, UX PasMeTKe U 3ameHe
HeMCnpaBHbIX MHAMKATOPOB cnedyeT PyKoBoACTBOBaTbCA TpeboBaHUAMM [2].

5.6. MNepen, HaHeceHWem TENAOBOW M30MALMM HEOOXOAMMO MNPOBEPUTb HALEKHOCTb CUCTEMbI KpennaeHus
TpybonpoBoA0B B COOTBETCTBUMU C TpeboBaHuaAMM [4].

5.7. Nocne BOCCTAaHOBAEHMA WM 3aMeHbl TENNOBOM M30AAUMKM Tpybonposoga Heob6XOAMMO NPOBEPUTHL
COOTBETCTBME MAcCbl 1 M ee MOroHHOM AJ/IMHbI NepBOHaYalbHOMY MPOEKTHOMY 3HayYeHuto (cMm. M. 4.4 HacToAWMX
MeToamyeckmx yKasaHui). Ecnm macca 1 m NOroHHoW AAuHbI TpybonpoBoAa Ha KAaKOM-NMBO0 yvyacTKe U3MeHAeTCA
bonee yem Ha +/- 10%, HeobxoAMma KOPPEKTUPOBKA MPOEKTHbIX 3HayeHuin Harpy3ok MPOIM 3toro y4acrka.
CKOppPEeKTMPOBaHHbIE 3HAYEHMA HArpy30K PeKOMeHAyeTCcA onpenenAaTs no cneayowmm Gopmynam:

0
e} P
bax pab
P = e i (4)
pab q
pac
0 0
P =P + (P - P ), (5)
XOJI pab XOJI pab
roe:
P n P - CKOPPeKTMpOBAaHHBIE 3HaUYeHUs Harpy30K B paboueM U
pab XOJI
XOJIONHOM COCTOSHUAX;
0 0
P n P - I[POEeKTHEE (pacdYeTHBE) 3HAauUeHMd HAI'py30k B pabouem
pab XOJI
M XOJIOOHOM COCTOSHMAX TPYyDONPOBOIA;
q n q - bakTuUeckoOe U IPOEKTHOe (pacdyeTHOEe) SBHAYEeHUA
dax pac
MaccCe 1 M HNOT'OHHOM IOJIMHEL TPpyOOoNnpoBOoIa.
CKOpPPEKTMPOBAaHHEE BHAUeHMS Harpys30K P n P He  IOJDKHBL
pab XOJI
IPEeBHUATE OONYCTHMMEE HaTPys3KM Ha sJjieMeHTHl IIPOIl, B MNPOTMBHOM CJlydae
HeoOxonMMa VX PEeKOHCTPYKLUMS B CcooTBeTCcTBMM C nn. 4.8 - 4.10

HaCTOoAmIMX MeTommMuecKMUX yKasaHUM.

Ecnin nsmeHeHne maccbl 1 M NOroHHOW AJINHbBI TEMJIOBOM M30A8UUM NPOMUCXOAUT Ha Bo/iblIen YacTn ANHbI
TpybonpoBoga nam nameHeHne NOroHHOM macchl NpesblwaeT 10%, HeobxoaMMO BbINOAHUTL pacyeT TpybonpoBoaoB
ONs onpeaeneHMa ONTUMANbHOTO pacnpeaeneHva Harpysok Ha OMNC (B cooTBeTcTBMM C pasd. 4 HacToALMX
MeToauuecKnx yKasaHnii) u B AaNbHENLLEM PYKOBOACTBOBATLCA NOYYEHHbIMW PACYETHbIMM AaHHBIMW NO HarpysKkam.

B Tom cnydyae, Korga Ha ydyactkax TpybonpoBOAOB C OAMHAKOBbIM HAPYMKHbIM AMAMETPOM CMOHTMPOBAHA
Tenn0Ban U30/ALMA C Pa3/IMYHOM Maccoi 1 M ee MOroOHHOM AIMHbI, TPAHULLbI Pa3/IMYHbIX TUMOB TEMI0BOM U30AALMUM
OONXKHbI O6bITb NPUBA3aHbI K AaKCOHOMETPUYECKOM cxeme TPyOOoMnpoBOAOB U OTPAXKEHbI B OTAE/IbHOM aKTe, KOTOPbIM
[OJIKEH XpaHUTbCA B nacrnopTe Tpybonposoga. MHPopmauma B LOKYMeHTauumn Tpybonposoaa A0/1KHa 06HOBAATbCA
NPU KaXKLOM M3MEHEHUUN TEMOBOM U30ALNMN.

5.8. OueHKa cooTBeTCTBMA haKTUUYECKMX Harpy3oK MPOM npoeKTHbIM (pacyeTHbIM) NPOU3BOAUTCA B CAyYanAX:
PEKOHCTPYKLMKN Tpacchl TPy6ONpoBoA0B;

YyCTpaHeHMA BbIAB/IEHHbIX 3alLeMAeHN TpybonpoBoaoB 1 HegocTaTkoB OMNC ux KpenieHui;
KOPPEKTUPOBKU MPOEKTHbIX 3HaYeHnI Harpy3ok MPOM (cm. n. 5.7 HacToAwmx MeToanYecKnx ykasaHui);

04HOBPEMEHHOW NepeBapKn ABYX CBapHbIX coeanHeHuI Ntoboro ydacTka Tpybonposoga u 6onee;
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nospexaeHui Tpybonposoaa c aedopmaumeri ero ocu;

obcnegoBaHus TpybonpoBoda B LENAX BbISBAEHUS MPUUMH HecoBNafZeHUs (aKkTUYeCKUX TemnepaTypHbIX
pacWmMpeHnin c NPOEKTHbIMU (pacyeTHbIMK) B COOTBETCTBUM C [2];

O6CHEAOBaHMﬂ pr60I'IpOBO,£I,a B UenAax npoaneHumAa CpoKa ero akcnayatauumu.

5.9. Nepepn, Hayanom perynmposku OMNC npoBoAUTCA aHaM3 AaHHbIX MO PA3HOCTU GAKTUYECKUX U PACYETHbLIX
Harpy3oK POl v onpeaenaeTca nocne[osaTesibHOCTb NposeaeHna peryanposku OMNC B wesnom. MNpn 3ToM BO3MOXKHO
MHOXECTBO Pas/IMYHbIX CUTyaLUWi, NOSTOMY B AaHHbIX MeTogMyecKnx yKasaHUAX NPUBOAATCA NULIb HEKOTOpble
obLme pekoMeHZaumMmn ana Bbibopa Nocnea0BaTeIbHOCTU NPOBEAEHNA PETYINPOBKM.

Perynuposka Harpysku MPOM ABAAETCA LMKAMYECKMM TMPOLECCOM, B KOTOPOM KaXKAblA 3/1E€MEHT MOXKeT
perynpoBaTbhCcA HECKO/IbKO Pas A/1A AOCTUMKEHMUA A0NYCTUMOrO AMana3oHa OTKJIOHEHUIA HarpysoK.

HaunHaTtb perynvpoBKy pekomeHayetcs ¢ 3nemeHToB [POM, pacnofio’KeHHbIX B6HAM3U HEenoABUMKHbIX
KpenneHunn TpybonposBoaa. 3aTem cnedyet perynvpoBaTb 3nemeHTbl OlC, pacnonoXeHHble Ha BepTUKasbHbIX
y4yacTkax Tpybonposoga. MNocne 3Toro pekoMeHAyeTcs pPeryiMpoBaTb BCe OCTa/bHble ONOPbI U NOABECKU, NPUYEM B
nepsyto oyepesnb - anemeHTbl MNPOI, pacnonoKeHHble pALOM APYr C APYFOM U MMeIoLLME NPOTUBOMNO/IOXHbIE 3HAKU
OTKJIOHEHWI Harpy3oK. Mpu NPoUYnX PpaBHbIX BO3SMOMKHOCTAX A/1A PErY/IMPOBKM CleayeT UCMO0Jib30BaTb 60siee KecTKkue
nprPonm.

Mocne nepBoro o6xoaa anemeHToB MPOI peKomeHAYeTcA BbIMOAHUTL NOBTOPHOE M3MEPEHUE BbICOT NPYHKUH
TpybonpoBoaa 1 onpeaennTb AeNCTBYIOWME HArpysku. NMpu ob6HapyKeHUW 3HAUYUTE/IbHBIX OTKIOHEHWUI Harpy3oK oT
3a4,aHHbIX PEKOMEHAYETCA COCTaBUTb MNaH Aa/ibHeNWNX AelCTBUIN U MPOAO/IKUTL PErY/IMPOBKY.

5.10. '3mepeHuna BbICOT MPYKUH NPU NPOBeLEeHNN PErYINPOBKU AOJIKHbI BbINOAHATLCA C ABYX AMAMETPANbHO
NPOTUBOMO/IOKHbIX CTOPOH KaXA0ro Npy*KMHHOro 6,10Ka. Mo OKOHYaHUKU peryMpoBKK B dopmynap Harpysok MPOTM
(cm. MpunoxkeHune 4) 3aHOCUTCA cpefHee apUPMeTUYECKoe STUX ABYX BbIMOAHEHHbIX U3MepeHuUit. Mo pesynbTaTam
N3MEpPEHNI BbICOT MPYXKUH ONpPesensatoTcs 3HayeHua dakTuyeckux Harpysok MPOM. B MpunoxeHun 7 npuseneHa
dopmyna Ana onpeaeneHns yKasaHHbIX Harpy3okK, a TakKe npumep ee UCNonb30BaHuUA.

OTKNOHeHuA cbaKquecumx HarpysoK Ha KaxXXAayr NPyXMWHHYKO ONopy unan noaBecKky B pa60qu\ COCTOAHUNN OT
MPOEKTHbIX (pacyeTHbIX) He A0/XHbI NpesbiwaTh +/- 15%. MpK 3TOM OTKNIOHEHWE CYMMbl Harpy3oK BCeX NPYX»UHHbIX
Oonop M NOABECOK Ha y4yacTKax TPpybonpoBOAOB MeXAY HEeMnoABMMKHbIMU OMNOPaMu He AOJ/IKHO npesbiwaTb +/- 5%
NMPOEKTHOro (pacquHoro) 3HayeHuA. ITu ABa Kputepua ABNAKOTCA NMOKa3aTeaaAMnN yCNnewHOCTU peryinpoBKU. an
OTK/ZIOHEHUAX, NPEeBbIWAWNX YKa3aHHbIE NMpeaenbl, peryimpoBka Harpysku onc AO0NXKHa ObITb npoaoXKeHa.

[IpuMmeuaHre. JomycKaeTCsa He BHIIOJHATH perlyaupoBKy I[IPOII B Tex
clly4asax, kKormpa:

OJI9 HOPYXMH C MaKCHMMaJlbHEIM npormboM 70 MM HecOBHNaIeHME UX
baxTUUIeCKkMx BEICOT B pabodyeM COCTOSHMM C NPOEKTHBIMM (pacueTHBEIMM)

MeHee 5 MM M (QakTMUecKas Harpys3ka B pafodeM COCTOSHMM HE BEIXOOUT

3a Ouamnasod HebajaHca Harpysok +/- 0,15 P :
pacd
0Jis  HOPYXMH C MaKCuMMallbHeIM npormboMm 140 MM HecOoBIlaleHMue
baxTUYeCKUX BEICOT INPYyXMH B paboueM COCTOSAHMM C [IPOEKTHBIMU
(pacyeTHBIMIM) MeHee 10 MM m OJaxTuUecKass Harpys3ka B paboueM
COCTOSHUM He BEIXOIUT 3a ouarnasoH HebajnaHca Harpy30K
+/- 0,15 P .
pacu

B MpunoxeHun 8 npuBOAUTCA METOZL ONpeaeneHns U3MeHeHUA AHbI Hecylwen Yyactn pesbbosbix Tar MPOMN
npu NPoBeAEeHNU PETYINPOBKU. DTOT METOA NPUMEHUM A1A KOPOTKMX HEPA3BETBEHHbIX TpybonposoaoB..

5.11. Ecan npu nposefeHun peryavposku MPOM 3HayeHMe cMelleHna ocu TpybonpoBoda NpeBbiCUT ANsA
BbICOKOTEMMNEPATYPHbIX Tpybonposoaos +/- 35%, a 4na HU3KoTemnepaTypHbix +/- 70% abCONOTHBLIX 3HAYEHUM
MaKCMMa/IbHbIX PACYETHbIX BEPTUKA/bHbIX TEMMNEPATYPHbIX PacLUMpPeHUI NpuY Nporpese AN AaHHoro Tpybonposoaa,
TO cnefyet NPUOCTaHOBUTL Aa/IbHENLLYIO PEry/IMPOBKY ONOP M YTOYHUTL GaKTUUECKYo maccy 1 M MOroHHOW AJ/IMHbI
TpybonpoBoaa, a TakKe paKTUUECKMe XapaKTePUCTUKM YCTAaHOB/IEHHbIX B OMOPaXx MPYXuH.

Macca pr6onpOBop,a onpeaenAeTca No pe3ynbTaTaM B3BeWMBaAHUA d)aKTMLIECKOﬁ TensoBomn ns3onaunmn mn
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BbIOOPOYHON MPOBEPKM TONWMHBI CTEHKM Tpyb (cm. n. 4.4 HacToAwmx MeToanYecKux yKasaHui). dakTuyeckas
XapaKTEPUCTUKA NPYKMH ONpeaensieTca ux TapMpoBKoi cornacHo [4].

Mocne yTouHeHUA paKTMYeCcKo macchbl Tpybonposoaa 1 xapaktepuctuk MPOIM nponsBoamTCA KOPPEKTUPOBKA
baKTUYECKMX M NPOEKTHbIX Harpy3ok MMPOM B TexHWYeCKOW AOKymeHTaumm TpybonpoBogos (cm. n. 5.7, a Takxe
MpunoxeHne 7 HacToAWMX MeToaNYECKUX YKa3aHW).

EcnnM OTKNAOHEHUA CKOPPEKTUPOBAHHbLIX 3HAYEHUIM (GAKTUYECKMX MaccoBblX HaArpy3ok MPOM OT MpPOEeKTHbIX
NpeBbIWAT Npefenbl, yKasaHHble B N. 5.10 HactoAwmx MeToauuyeckux yKasaHui, HeobxoauMmo npoBeaeHue
AanbHenwel peryanposku OMNC. KOHTpoAb cmelleHna ocu Tpybonposoaa Npu STOM He NPOBOAMTCA.

5.12. Mocne nposeaeHus peryamposku MPOM Heobxoanmo ybeamnTbca B OTCYTCTBMM 3aLLEMIEHUI NPYKUH
LEHTPANbHbIMWU TATaMU UAW WapHUMpamu (cm. MpunoxKeHue 1), KOTopble MOTyT NOSABUTLCA BCNEACTBUE PETYIMPOBKMY.
Mocne ycTpaHeHWA 3alLemaeHni NPyXRUH (€CNM OHWM UMENUN MECTO) 1 3aBepLLIEHMA PEryIMPOBKU B paboyem COCTOAHUM
Tpy60nNpoBOAOB BbINONHAOTCA MOBTOPHbIE U3MEPEHUSA BbICOT MPYKUH.

Perynnposka OMNC cunTaeTcA 3aKOHYEHHOM, KOraa OTKAOHEHMA daKTUYeckux Harpy3ok MPOMM oT npoeKTHbIX
(pacyeTHbIX) B paboyem cocToaHuM TpybonpoBoaoB HyayT HaxoaUTbCA B Npesenax, yKkasaHHbix B N. 5.10 HacToAwmx
MeToaunyecknx ykasaHum.

5.13. Ecav npu U3mMepeHMmn BblsiBAI€HbI YKNOHbI TOPU30HTa/IbHbIX Y4aCTKOB TPYOONpPoBOAOB MeHee A0MNYCTUMbIX
(cm. n. 3.8 HacToAwMXx MeToaANYECKUX YKa3aHWI), TO HeOBXo0AUMbIE MO YCAOBUAM IKCMNYyaTaLMM 3HAYEHMA YKNOHOB
MoryT 6blTb obecneuyeHbl cneumanbHOM noarMbkol TpPybonpoBOAOB, KOTOPYHD PEKOMEHAYETCA BbINOAHATbL
cnepyowmm obpasom:

Ha BEPTMKa/NbHOM y4yacTKe TpybonpoBoAa, MPMMbIKAIOWEM K FOPM3OHTa/IbHOMY Y4acTKy C He4oCTaTOYHbIM
YK/IOHOM, Bblpe3aeTcs 4acTb TPYObI; A/IMHA 3TOro Bbipe3aemoro ¢parmeHTa | onpeaensetca no popmyne

1 =1,2 x (1 - 1 ) x L, (4)
bak T
roe:
1 - HeOOXOIOMMHEIM YKJIOH TPYyOONPOBOIA B XOJIOIHOM COCTOSHUN;
i - bakTuUecKMM YKJIOH TpyOOINpoBOIa B XOJIOOHOM COCTOSHUM
bax
(BHaueHus 1 m 1 onpemensanTca no oopmysam IlpuioxeHus 3);
bak
L - mauHa TOPMBOHTAJILHOT'O ydyacTka Tpybonposona C
T
HEeIOCTATOUYHEIM YKJIOHOM;
1,2 - xozddbuimeHT 3amnaca;

nepea BbiNOJHEHWEM BbIPE3KU MPYKUHbI OMOP, PACNON0MKEHHbIX Ha NOArM6aeMOM y4acTKe 1 MPUMbIKAIOLWNX K
HeMy y4acTKax, 6JIOKMPYHOTCA CTAXKKaMMK; TpybonpoBoa y mecTa NoArnbKu KeCcTKo NPUKPENAAETCA K HENOABUMKHbIM
KOHCTPYKLMAM MyTeM YyCTaHOBKMW BPEMEHHOM onopbl;

ropM30oHTa/IbHbIN Yy4acToK TpybonposBoda B mecTe NoArmbku HarpesaeTca A0 Temnepatypbl Ha 20 °C Huxke
TemnepaTtypbl OTRyCKa.

MpumedaHue. TemnepaTypa Harpesa He A0/XKHa npesblwath: 580 +/- 15 °C ans ctanm 20 u 151C; 630 +/- 15
°C - 12MX; 600 +/- 15 °C - 15XM; 700 +/- 15 °C - 12X1M® 1 710 +/- 15 °C - 15X1M10;

C MOMOLLbIO TaKeNaKHbIX NpucnocobieHnin BbinoaHAeTcA noarnbka Tpybonposoaa A0 yCTpaHeHUA 3a3opa B
MeCTe Bblpe3Ku; Harpes Npoun3BoamMTCa B COOTBETCTBUM C [8];

paccTosiHMe OT 30Hbl Harpesa A0 rMba WaM CBapHOro COeaUHEHUA AO/MKHO 6biTb He MmeHee 500 Mmm; Harpes
[OMKEeH BblTb PaBHOMEPHbIM MO NepumeTpy Tpybbl; KOHTPOAL 3a TEMMNEpPaTypoil HarpeBa A0/IKEH OCYL,ecTBAATb
cornacHo [8] (Tak ke, Kak npu TepmoobpaboTKe CBapPHbIX COEAUHEHUN);

nocne noarMbKkm ydactka TpybonpoBoa, BbIAEPKKN €70 NPU YKA3aHHOM Bbille TeMnepaType B TeHeHUe 2 4 U
oxnaxaeHus noa cnoem acbecta B cooTBeTcTBMM C [8], BbINOAHAETCS CBapKa W TepmoobpaboTka cBapHOro
coeAnHeHunA cornacHo [8];
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npu H606X0,CI,VIMOCTI/I BbIMNOJIHAETCA O0MNOJ/IHNTENbHAA I'IOAI'M6K3 BEPTUKA/ZIbHOTO y4acCTKa pr6onpOBop,a ana

obecneyeHns coocHocTM TPyb B CTbiKe [8].

[locyie BBIIOJIHEHMS HNOOTIMOKM HEeOOXOOVMMO WM3MEHUTH OJIMHEL TAT [IPOII
Ha TOPMB3OHTAJIbHOM HOOIMOaeMOM ydaCTKe Ha 3HadeHMe BepTUMKaJIbHOIO
CMEUleHsS OCHu TpybonpoBoma B Toukax kpenjneHwms [IPOIl npm nonrmubxke
IOEJIBTA 1 , KOTOpoOe omnpenendaeTcsa OJjid N-U OINOPE, PAaCIOJIOXKEHHOM Ha
n
ydacTKe C HeOOCTAaTOUHBIM YKJIOHOM, IO GopmyJie

L 1
n
IOEJIBTA 1 = ---—-, (5)
n L
T
Toe:
L - paccTosgHMe IO TOPMBOHTAJIM OT MecTa pes3a OO Nn-M OIOPH;
n
L - »gnmHa TOPU30OHTAJIEHOT'O ydacTKa Tpybonposona C
T
HEeIOCTATOUYHBEIM YKJIOHOM;
1 - nnmHa BHPE3aHHOM YacCTU TPYOH.

Ona Oonop, pacnoNoXKEeHHbIX Mmexay I'IOp,I'M63€MbIN\ y4aCTKOM N MeCTOM pe3a, Ha BEPTUKAJIbHOM Yy4acCTKe

BEPTMKANbHOE CMelLLeHMe paBHo .

3HauveHune NONy4EeHHOTO YK/IOHa NPOBEPAETCA NOCNE AEMOHTAaXa BPpEMEHHbLIX ONOpP, BOCCTaHOBNEHUA TenaoBoM

N301AUUN N CPE3KU 6ﬂOKVI|OYIOLLI,l/IX CTAXeEK C NPYXKUHHbIX 610KOB.

5.14. Bce M3MeHeHMA B KOHCTPYKLMK TPyBONPOBOAOB, CBA3aHHbIE C BbINOJAHEHUEM NOArMOKM, AONMKHbI ObITb

odopMeHbl aKTaMK U XpPaHUTbCA B NacnopTe Tpybonposoaa.

5.15. B MpunoxeHnn 10 npuBoAATCA HEKOTOPbIE AOMNONHUTENbHbIE PEKOMEeHAaUMN No NpoBeaeHuto paboT ¢
ONC npu npoBeAeHMM BOCCTAHOBUTENbHOM Tepmuyeckon obpaboTtkm (BTO) metanna Tpybonposogos. lNocne
nposegeHma BTO HepeaKo HeobxoAMMO BbINOAHATL onepauuMm no Hanagke ONC, aHanorMyHole paboTtam,

BbINONHAEMbIM HAa BHOBb MOHTUPYEMOM TpybonpoBoae.
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MpunoxkeHue 1

HEQOCTATKM OMNC KPENNEHMIA TPYEOMNPOBOAOB M CNOCOEBbI MX YCTPAHEHUA

BriaBnenHul nedexT OIIC

Cnoco6 ycTpaHeHusa nedpexTa

1. [pyXMHHBEE [TOOBECKU U

1.1. Hanmume Ha NPYXMHHEIX
OJIOKaxX HEeOeMOHTMPOBAHHEBIX
MOHTAXHBIX CTSIXEK MM CTIXKEK,
Yy KOTOPHIX B CpenHeM dYacTu
cIejlaHa Npopesb

IIPYXMHHEIE OIIOPEl, XECTKMEe TAI'U

CTaXKM IPYXMHHEIX OOOMM HeODOXOOMMO
YOAJIATE IIOJIHOCTERIO IIOCJIe OKOHUAaHMA
MOHTaxXa WJIM PeMOHTa. IIpu BepTHUKaJlb-—
HEIX [IepPeMeleHMAX BBEepPX TOUYKM HOO-—
BeCa HEeNeMOHTUPOBAHHEIE CTAXKM MOTYT
OBEITE MNPUYUMHOM SBalleMJIEHMA IPYXMHHBIX
[IOOBECOK

1.2. 3BamemjeHue LEHTPAaJbHOM
TATY NPYXMHHOM OOOMMEL
KOPOMEICJIOM MNPYXMHHOTO OJIoKa

BameMsieHre NPYXMHHOM ODOMMEI yCTpa-—
HAeTCs IIyTeM Cpes3KkM 4YacTM LeHTpaJlb-—
HOM TATrM, BHCTYyIAIEM Hal KOHTpIal-—
koM. Ecam 3azop Mexny oJiaHLeM
NPYXMHHOM OOOVMBL M KOPOMBICJIOM Mall,
IOJI €70 BOCCTAaHOBJIEHMS HeODXOIOMMO
BHIIOJIHUTL PEKOHCTPYKUMUID NPYXMHHOI'O
OJioka

1.3. BameMJyIeHME MNPOMEXYTOU—
HOT'O MapHMpa Ha TATe TpaBep-
coM miM QJaHLeM IPYyXMHHOI'O
Onoxa (HMXHYM UM BEPXHUM)

BameMiieHme YCTPaHAeTCHA Hepenenxoﬁ
TATV C YBEJIMUYEHMEM PACCTOAHMA MeEXIOY
HNIapHVPOM ¥ MEeCTOM 3alleMJIEHMA

1.4. IoTepsa yCTOMYMUBOCTU
IPYXMH B MNPYXMHHHEX OJIOKaXx
M3-3a OTCYTCTBUSA B OINOPHOM
KOHCTPYKUMM HANPAaBJISOIMX
SJIEMEHTOBR IOJId LE€HTPAaJIbHEIX
TAT, OTCYTCTBMSI IPOMEXYyTOU-—
HEIX MAPHMPHEIX 3SJIEMEHTOB Ha
LIeHTPaJIbHOM TAre, YCTAHOBKU
B ONIOPHEIM OJIOK HNPYXMHEL (MJIM
NIPYyXUH) , CyMMapHas cBobonHas
BHICOTAa KOTOPOM IpeBhIIaeT
IovaMeTp IPYXMHE DoJiee YeM B
2,6 pasa, M3HAUYaJILHOTIO
VICKPUBJIECHUA ueHTpaanoﬁ TATU
NPYXMHHOTO OJiOoKa, OedeKTOB
MBTOTOBJIEHUSA IPYXMUH, OTCYT-—
CTBMSA LEHTPYOIMX CTakaHOB Ha
braHLax NPYXMHHOTO OJioKa

[Ipy BHSABJIEHUM MNPYXMH, NOTEPABIMX
YCTOMUMBOCTL, CJIeOyeT MNPOaHAaJIMU3U—
POBaTh NPUUMHY 2TOro nebexTa. B
3aBUCUMOCTHM OT CHEJIAHHBIX BBIBOINOB
HaMeuaeTCsd IepeuyeHb HeOOXOOUMEIX
MeponpuaTHii. B pesysbTaTe aHalm3a
BOBMOXHO TEXHMUECKOe pelleHue C
M3MEeHEeHMEM KOHCTPYKLMM OIIOPHEl MUIIM
BHECEHMEM B Hee IMOMOJIHMUTEJIbHEIX
HANPaBJIAKIMX DJIEMEHTOB. B JjmoboM
cinydae nmebopMMpOBAHHBEIE IPYXMHEL
IOOJIXHE OBITHL IEMOHTUPOBAHH U
3aMeHEHEH, I[OCKOJIbKY IIPYXWHE,
IOTEepsBUME YCTOMUMBOCTL, MMEIT
YyIpyIMe XapaKTepMUCTUKM, CYLEeCTBEHHO
oTIMYANMIMECS OT TUIIOBHIX

1.5. "BakycwoBaHue" @JaHlLEeB
IPYXMHHOM OOOMMEI Ha ee 00—
KOBHIX THAI'ax BCJIEACTBUE IIepe-
koca OGJgaHLIeR MM HemocTa-—
TOUHOCTHM IOMamMeTpa OTBEepCTUA
B MecTax opoxoma Tar

lpr "3akyceBaHuUM" OGQJaHLEB Ha
OOKOBEIX TAT'axX CJeOyeT PacCUUPUTH
IIPOXOIHEIE OTBEPCTMS B HUX
NpUOIM3UTEJIEHO Ha 5 MM

1.6. VickpuBIIeHME LI€HTPaJIbHOM
TATM B MeCTe ee Ipoxona
yepes ¢QJaHel MM HaAIpaBJIgn-—
mye 3JIEMEHTHE OINOPHOTO
IPYyXMHHOTO OJIOKa (MPOMCXOIUT
IpM 3HAUMUTEJIbHBIX
TOPMB3OHTAJIbHBIX YCUIIMAX)

BOBMOXHO yBeJIMUeHMEe OuaMeTpa LeHT-—
PaJIbHOM TATM MJIM U3MEHEHME KOHCT-—
PYKLMM OINOPE C YCTAHOBKOM NPYXMH—
HOT'O OJIOKa B pacceuduky TAI'U.
BOBMOXHO yBeJIMUEHME OJIMHBE TAIM

1.7. IlepekoC OIOPHOM BOaJIKu
BCJIeOCTBME CJIabOoM 3aTIXKU

XOMyTa, Pa3pylleHUs IPYXUH B
OOHOM M3 TAT', OOpPHIBA OINHOM

PaspylleHHBEEe OeTajiM OIOPBE HeOOXOOMMO
BOCCTAQHOBUTL MM BaAMEHUTL HOBHIMM.
XoMyTE cJienyeT OOTSaHyTh. B Lemnax
HeOOXOOMMO YCTAaHOBUTB IIPYXMHEL C
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nu3 71T4r, HEeONMHAaKOBOM 3aTIXKU
IIPYXVMH WU HeOIOMHaKOBOM
XKECTKOCTU IIPYXMH B TAI'aX

OOVMHAKOBOM XECTKOCTBIO M OIMHAKOBOM
MaKCUMAJIbHOM HaIpy3KOM

1.8. YcTaHOBKa B MNPYXMUHHEX
OJIOKax INPYyXMH, He OTBedallxX
TpebOBaHMAM HOpMaJiel, paspa-
OOTAHHEIX IJIA TPYyOOIPOBOLOB

3aMEHUTb IPYXMHEL

1.9. HemocTaTouHas XeCTKOCTb
METAJJIOKOHCTPYKLUNI B y3Jax
KperJieHMus OIop M IOIBECOK.
"CnomnzaHue" HecymmMxX KOHCT-—
PYKLUMM IO XeJjie300eTOHHEIM
KOJIOHHAaM

BEIIOJIHUTE KOHCTPYKTMBHYK NepepaboT-—
Ky ¥ PEKOHCTPYKLMIO y3Jla KpelJeHUS.
B cinyuae '"cnoszaHmA" onop Hecyuue
KOHCTPYKUMM CJlenyeT IIONHATL B
MCXOOHOE IIOJIOXEHME U MNPUBAPUTL K
3aKJIAOHEIM OeTaJigsM KOJIOHHE

1.10. OTcyTCcTBME KOHTPTAEK B
3JIEMEeHTaxX IMPYXMHHEIX OJIOKOB,
OIIOPHEIX METAJIJIOKOHCTPYKUMIX
WM y3Jjlax KpenJjeHur. Hapyume-
HYEe LEeJIOCTHOCTM pPes3bOH Ha
BJIEMEHTAaX [IPYXMHHOTO OJIoKa

YKOMIIJIEKTOBATL OIIOPY KOHTPTAaMKaMM.
3aMeHUTL MNOBPEeXIeHHHEe pes3bOOoBLHEe
BJIEMEHTH

1.11. BameMIeHMs NPYXMHHEIX
OJIOKOB, TAI', TpaBepc cocen-—
HUMM METaJIJIOKOHCTPYKUMAMM

ObecrneunTh CBOOOLY IepeMelleHUN
ayieMeHTOB OIIC

1.12. PasMelleHMe MPYXMUHHEIX
oboVM U HIpoKJamka TAID B
TEIJIOBOM M30JALUM TPpyOO-—
npoBoIa (MM COCEeIHUX
TPpyDOONIpPOBOIOB)

[lpy nmeperpeBe NPYXMHE TEpPAOT YIPY-—
e CBOMCTBa. TArM OOBUHO BEHIIOJIHS—
0TCA M3 YyIJIEPOOMCTHIX CTajiel, IIPpU
HaTrpeBe B HUX NpoaBJgeTCca s0pexT
IoJIZy4YeCTM, I[IO0BTOMY YyKasaHHEBIM
nebexT noJikeH OBITH yCTPaHEH IyTeM
PEKOHCTPYKLUMM OIIOPEL

1.13. OrcyTcTBME OOCTATOU-
HOT'O KOJIMUeCTBa CTHAXHEBEIX
BOJITOB Ha XOMyTax IMNOIBECOK
BEPTUKAJILHHX TPYyOOIPOBOIORB.
YCcTaHOBKA XOMYTOB, IIpenHas3-—
HAUEHHEIX IJIs TPpyOONpOBOIOB
fosplero OMaMeTpa, Ha
TPpyBONPOBOOLE C MEHLINMM
OViaMETPOM

HebexT npmBOOMT K OedopMalUM XOMY-—
TOB M CHMXEHMIO HaArpy3KM IIOIOBECOK.
XOMyTH IOOJIKHBEI COOTBETCTBOBATHL IOMa—
MeTpy Tpybomnporoda M OBTB NOJHOCTBIO
YKOMIIJIEKTOBAHEl CTSXHEIMM OOJITaMU

1.14. BameMyieHMEe NPYXMHHOTO
6JI0Ka BHYTPUIPYXMUHHBEMU
CTaKaHaMM MJIM HaPyXHBIM
BAlMTHEM KOXYXOM

[loopezsaTbh CTaKaHb WUIM 3BaUWMTHEIM
KOXYX

1.15. McnomnbzsoBaHue B IIPOII
HeroeKTHHX KOMITJIEKTYRIMX
3JIEMEHTOB

[IlpueecTn syeMeHTH I[IPOIl B
cooTBeTCTBMEe TpebOoBaHMAM H]I

2. KoMOMHMPOBAHHBIE M KAaTKOBHE OIIOPH

2.1. KaTkoBble M LAPMKOBEHE
MNPYXMHHBE OIIOPEl MMEIT
cllenypmye KOHCTPYKTMBHEE
HEeOOCTaTKU:

HEBO3MOXHOCTbL PeTyJIMPOBKU
IPYXUH NPU HECOOTBETCTBUM MX
BATIKKM [IPOEKTHEIM BHaYEHMAM

HEBO3MOXHOCTEL ONpelesIeHUs
TUIIOPABMEPOB yYCTaHOBJIEHHEIX
IPYXMH, a TakKkXe MX LeJIoCT-—
HOCTM (B Cilydae eCJM NPYyXMHa
3aKPHTA BHEMHMVM 3alMTHBM
CTaKaHOM)

IIEPEKOC OINOP M MX SBaKJIMHU-

PexoMeHIyeTCa 3aMeHa yKas3aHHBIX OIop
INIPYXVMHHEBEIMM TT1OIOBECKaAMM
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BaHMe BCJIEOCTBUE pa3pyLIeHUA
WY BHIIAOEHUA CENapaTopoB
3aKJIMHUBAHME OIIOp HeIeMOH-—
TUPOBAHHBIMM CTSAXHBIMM LIINJIIb—
KaMy MPYXMHHEIX OOOMM
Ieperpes 1 NoTepsa ynpyrux
CBOMCTB MNPYXMH IIOH KOXYXOM
TENJIOBOM M30JALMUN

2.2. BomamaHuMe KAaTKOB U
yIoupaHue MX B OTPaHUUUTEIN,
a TaKXe I[IepeKOC KaTKOB
nu3-3a:

OTCYTCTBMSA yuyeTa TeIJIOBHEIX
IIepeMelleHUY IPpM MOHTAaxXe OIIop

cMelleHusa TpybomnpoBola U
y3Jla KpellJleHMsS OIIOPHl BCJel-—
CTBME MNPOMBBOLACTBA BHPE30K

PexoMeHIyeTCa 3aMeHa yKas3aHHBIX OI1op
INIPYXVMHHBEIMM TTOIOBECKaAMM

3. CkoJb3dmye OIOPH U

3.1. CnojzaHme CKOJIb3SINX
OIOpP C OCHOBAHMM BCJIEICTBUE
UX YCTaAaHOBKU 0e3 yueTa
TEMIIEPATYPHEIX PaCIVMPEeHUN WIIN
CMelleHUs TpyOonpoBoma M3-3a
BEIIIOJIHEHM S BHPE30K YyYaCTKOB

CKOJIb3dlle—HallpaBJidmomye OIIOPEL

COBMECTHUTHL OIOPHEIE BJIEMEHTEHEl B
COOTBETCTBUM C INPOEKTOM C yYeTOM
TeMIIEPATYPHEX pPacCLMPEeHNI

3.2. CoemmHeHME CKOJIb3SIMX
[MOBEPXHOCTEM MOHTAXHLEIMM
IpUXBaTKAMU

YOannuThb NPUXBATKN

3.3. HemocTaTouHas uyMCTOTAa
CKOJIL3AIMX TOBEPXHOCTEN,
MNPENATCTBYIAS IepeMeleHIM

OfbecrneumMTs UMCTOTY CKOJIb3SMMUX
IIOBEPXHOCTEM

3.4. OTCyTCTBME COIPUKOCHO—
BEeHMA CKOJIb34AIMX HOBerHOC—
Tey B KakoM—JubO TerJjioBOM
CoCTOaHMM TpyOomnporona

[IpoaHaIM3UPOBATL MNPUUMHEL
BOBHMKHOBeHMUA nedpexTa m paszpaboTaThb
MeponpmMaTMsa IO €TI0 YyCTPaHEeHUI

3.5. Hedopmalysa HaIpaBJISOUMX
BCJIEICTBME HepacueTHBIX
OOKOBEIX yCuIum. "3akychHBaHUE
OHnOpPH" B HaNpPaBJISOIMUX

[[poBepUThL pacyueTHHE IOaHHBE I10
IIepeMelleHMsaM B TOUKE YCTaHOBKU
ONOPHl. M3MEHUTBE KOHCTPYKLMI OIOPBI

4. HenonBWXHBIE OIIOPEH

4.1. OTCyTCTBME YIOPOB,
IPMBAapMUBaEMEX K TPpyOONpPOBOIY
M OTpPaHMUMBaKIMX €ro lepeMe-—
meHMre BIOJIb OCU

BEIIOJIHUTE YyCTaHOBKY YNOPOB B
COOTBETCTBMUM C TPeOOBAHUAMU
OCT 108.275.25-80 [10] mmm
OCT 108.275.26-80 [11]

4.2. HemocTaTouHasd XeCTKOCTb
OCHOBAHMS HEIOIOBWXHOM OIIOPH,
BCJIEICTBME UYeI'0 ollopa HOoIyC-—
KaeT HENPOEeKTHHE YyITJIOBHE
epemMmeneHus TpyOonporona

BEIMOJIHMTE pacdueT TpybompoBoma C
Y4eTOM IOHMXEHHOM XECTKOCTM HEMNOL—
BIMXXHOM OIIOPEl M IIPY HEOOXOOMMOCTM
YBEJIMUUTL XECTKOCTb BSJIEMEHTOB OIIOPH

4.3. Cnaboe kpenjeHue
METAJIJIOKOHCTPYKIIUU OIOPHE K
3aKJIAOHEM BJIEMEHTAaM

BHIIONMHUTE yCUJIEHME 3aKJlaOHBIX
BJIEMEHTOB

4.4. TloppexOeHMUsA OCHOBAaHUA
HEINOOBMXHOM OIIOPBl (TPEeUMHE,
PaspeBE) BCJIEOCTBME Hepac-—
YEeTHBEIX D3KCIITyaTalMOHHEIX

Y CUTIUM

HpOBeCTM aHaJlM3 IPUUVH I[IOBpPEeXIeHVAd,
YCTPaHUTE MX W BHIIOJIHUTH
BOCCTaAHOBJIEHNVE OIIOPEL

4.5. CmMmemeHMe HEIOOBWXHOM
OIIOPEHL CO CBOEI'O MecTa

BoccTaHOBUTBE M YKPENUTH
CTpOMTEJIbHEIE KOHCTPYKLIUU
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BCJIEOCTBME MNOBPEeXIEHUM
CTPOUTEJIBHEX KOHCTPYKLMI,
KOTOPEIX OHa yCTaHOBJIEHA
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MpunoxxkeHue 2

XAPAKTEPUCTURU NPYKUH N BNOKOB MNPYXKMUHHbIX ONOP TPYBOMNPOBOAOB

1. Xapaktepuctukm no MBH 049-63

Ho- |Honyc-|XecT- IramveTp IramveTp BricoTa npyxwuHel B |Ilon—|Macca
Mep |TuMas |KOCTb npyTka d, |nopyxmuHE D, MM|CBOOOIHOM COC-— HOe |HOpy-—
nopy- |Ha- c, MM TogHMM H , MM Uy C— | )KMHEL,
XMHEL | TPy 3Ka | Krc /MM o JI10 KT
10 P , BUT—
HIO Makc HO-— +/- Ha-— +/- HO- |+/- IOEJIBTA KOB,
KI'C MuyH. | JEJIBTA |pyxH. | JEJIBTA |MUH. n
Tpynna 2 (nambna = 140 Mm)
Maxkc
01 97 0,693 |7 +0,1 80 +/-1,21242 |+7,0 -2,5 [(11,0]0,768
-0,3
02 197 1,400 |9 303 |+9,0 -3,0 [15,0]1,68
03 292 2,086 (10 +0,2 322 |+9,5 -3,0 [16,0]2,18
-0,3
04 514 3,671 |12 394 |+12,0...-4,0(20,0|3,82
05 815 5,821 |16 120 +/-1,8(345 |+10,0...-3,5(12,0(6,23
06 1155 8,250 |18 405 |+12,0...-4,0|14,0]8,99
07 1562 11,16 |22 +0,2 160 +/- 2,4(373 |+11,0...-4,0(10,0(13,0
-0,4
08 2050 14,64 (24 413 |+12,0...-4,0]11,0]16,8
09 2420 17,28 |26 +0,2 497 |+15,0...-5,0(13,0]23,0
-0,6
10 3420 24,43 |30 176 +/-2,7|507 |+15,0...-5,0(12,0(30,6
21 4620 33,00 |32 543 |+15,0...-5,0(12,0|34,2
22 5720 40,86 (36 210 +/-2,71473 |+15,0...-5,0[9,0 [39,3
23 6400 45,71 |40 240 +/-2,7|515 |+15,0...-5,0(9,0 |56,2
T'pynna 1 (jmauboa = 70 MmM)
Makc
11 97 1,385 |7 +0,1 80 +/-1,2|126 |+3,5...-1,0 |[6,5 [0,453
-0,3
12 197 2,810 |9 158 |+4,5...-1,5 |8,5 |0,954
13 292 4,200 (10 +0,2 168 |+5,0...-1,5 9,0 |1,22
-0,3
14 514 7,342 (12 206 |+6,0...-2,0 |11,0]2,09
15 815 11,64 |16 120 +/-1,8|184 |+6,5...-2,0 [7,0 |3,66
16 1155 16,50 |18 216 |+6,0...-2,0 |8,0 |5,13
17 1562 22,31 |22 +0,2 160 +/- 2,4(203 |+6,0...-2,0 [6,0 [7,82
-0,4
18 2050 29,28 |24 225 |+6,5...-2,0 |6,5 9,95
19 2420 34,57 |26 +0,2 268 |+8,0...-2,5 7,5 |13,2
-0,6
20 3420 48,86 (30 176 +/- 2,7|276 |+8,0...-3,0 [7,0 [17,9
N3 Ha cait
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24 4620 66,00 |32 296 |+8,0 -3,0 [7,0 20,1
25 5720 81,71 |36 210 +/- 2,7|264 |+8,0 -2,5 |[5,5 |24,2
N3 Ha caiit
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2. XapaKtepuctmku no OCT 108.764.01-80 [12]

Ho- |Honyc-|XecT- IramMeTp IramMeTp BricoTa npyxmHel B |Ilosi—|Macca
Mep |TuMas |KOCTb npyTka d, |npyxmuHe D, MM|CBOOOZHOM COC-— HOoe |[mpy-
npy-|Ha- c, MM TOSHUMM H , MM YUC— | XKMHEL,
XMHEL | TPy 3Ka | ke /MM o JI0 KT
10 P , BUT—
HI MakKC HO- +/- Ha-— +/- HO— +/- IOEJBTA [xoB,
KI'C MuH. | JEJIBTA | pyxH. | JEJIBTA |MUH. n
Tpynna 2 (jambnoa = 140 wmmMm)
MakKcC
13 128 0,91 10 +0,1 93 +/-1,5(270 |+7,0...-2,0 [12,0(2,40
-0,5
14 278 1,99 12 284 11,0]3,24
15 534 3,81 16 113 +/- 1,5|308 10,016,143
16 816 5,83 18 327 10,01(8,26
17 1190 8,50 20 +0,2 346 |+9,0...-3,0 |10,0]10,37
-0,5
18 1666 11,90 (22 369 10,012,770
19 2005 14,32 |24 414 11,0]16,90
20 2686 19,19 (28 +0,2 138 +/- 2,0]399 9,0 [22,80
-0,7
21 3325 23,75 [32 507 |+11,0...-5,0(11,0|37,23
22 4080 29,14 |34 528 11,0142,57
23 4955 35,39 (36 549 11,01(48, 30
24 5960 42,57 140 165 +/- 2,0]508 9,0 |57,50
Tpynna 1 (nambnoa = 70 Mm)
MakKcC
01 128 1,83 10 +0,1 93 +/-1,5|143 |+4,5...-1,5 |[7,0 [1,40
-0,5
02 278 3,97 12 151 6,5 [1,92
03 534 7,63 16 113 +/- 1,5|166 6,0 |3,86
04 816 11,66 |18 177 6,0 (4,96
05 1190 17,00 |20 +0,2 188 |+5,5...-1,5 6,0 |6,22
-0,5
06 1666 23,80 (22 201 6,0 [7,63
07 2005 28,04 (24 226 6,5 9,98
08 2686 38,37 |28 +0,2 138 +/- 2,0]221 5,5 |13,91
-0,7
09 3325 47,50 |32 277 |+7,0...-2,0 |6,5 22,02
10 4080 58,29 |34 289 6,5 [25,20
11 4955 70,79 |36 304 6,5 28,52
12 5960 85,14 |40 165 +/- 2,0]284 5,5 135,10
N3 Ha caiit
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MpunoxxkeHue 3
NOCNEOOBATE/IbHOCTb PABOT MNP ONPEAENTEHUM YK/TOHOB TPYBOMNPOBO40B

Onsa onpeaeneHna YKJAOHOB T[OPU3OHTaNbHbIX Y4Y4acTKOB TpPyboNpoBOAOB MCMNONb3YIOTCA  LUAHTOBbIN
r'MAPOYPOBEHb W 3a0CTPEHHbIE C OAHOI0 KOHLLA MEeTaN/IMYeCKUe CTEPIKHU ANameTpom 4 - 6 MM OANHAKOBOW AJMHbI
(400 - 500 mm). CTepsKHU yCTaHaBANBAKOTCA BEPTUKANbHO B TEM/IOBYIO M30AALMIO TaK, YTOBbI UX 3a0CTPEHHbIE KOHLIbI
YNUPanUcb B BEPXHUE TOYKU cedeHua Tpybbl. PekomeHAayeTcs yCTaHaBAMBATb CTEPXKHW BOAM3M onop wau
MHAMKATOPOB TeMMepaTypPHbIX PaclUMPEeHUt Ha pacCcTosHUM He 6onee 500 MM OT HUX.

M3mepeHunsa BbIMONHAIOTCA B Takom nocnenoBate/IbHOCTU:

CTEeKNSAHHbIe TPYOKM 3 1 4 WAaHTroBOro rMApPOYyPOBHA, 3aM0/JIHEHHONO NMOAKpPaLeHHOW BOAOM, No4BOAATCA K
BbICTYNaOLWMM U3 TENI0BOM U30/1ALMMN TOPLLAM CTepKHel 1 u 2;

N3MEHEHMEM MO BEPTMKAIM NONOKEHNA TPYBKM 4 COBMELLLAETCA YPOBEHb B TPYBOKe 3 ¢ TOPLLOM CTEPXKHA 1;

N3MepAeTca pacCctoaHune hno BEPTUKAIN OT NOBEPXHOCTN BOAbI B prﬁKe 4 pno TOpUQa CTEPKHA 2.

Cxema M3MepeHusn yKAoHa Tpybonposoaa C NoMOLLbIO
LLIAHrOBOrO rMAPOYPOBHA

(He npusoauTca)

3HauYeHme YKA0Ha B X004 HOM COCTOSIHUM BbIYMUCAAETCA N0 popmyne

h
i = --,
XOJI L
T
roe L - paCCTOHHI/Ie MeXIoy CTQp)KHHMM I10 I‘OpMBOHTaJIM.

T
YKNOH cHYUTAEeTCA NONOXKUTENbHbIM, €C/IM ero HanpasaeHUe CoBnagaeT C HanpaBieHUeM ABUXKEHUA cpeabl, U
oTpuuaTesibHbiM, eCn HE COBMNadaeT.

Mpw nporpese TPy6ONPOBOAOB YKAOH MOXKET yMeHbLlaTbcs. MNoaTomy gna obecneyeHma TpebosaHuii MTI [6]
(monoxuTenbHbIM YKAOH AoKeH 6biTb He meHee 0,004 npu TemnepaTtype meTtanna ot 20 °C go TemnepaTypbl,
COOTBETCTBYIOLLEN HACbILLEHMIO NPKU paboyem AaBAeHUU) HEOBXOAUMO, YTOObI B XO/IOJHOM COCTOSIHUW YK/IOH i' 6bin
He MeHee 3Ha4YyeHuA, onpeaensemoro no popmyne

IOEJIBTA Y - JOEJIBTA Y T
2 1 H
i' = 0,004 + ————————————————————— X —-=—-,
L T
T pab
roe:
OEJIETA Y n JEJIBTA Y - BepTUKAJIbHEIE [IepeMelleHMAa TpyOonposona
1 2
IpM IPOTpPEeBe B MeCTax YyCTAHOBKM CTEpXHEM COOTBETCTBEHHO 1 M 2, MM;
T - TeMmepaTypa HaCBIIEHMA Napa npm pabodeMm masjeumu, °C;
H
T - TeMmepaTypa TpybonpoBoma B pabouem cocrosHuu, °C;
pab
0,004 - MMHMMAaJBHEIM YKJIOH TOPM3O0HTAJILHOTO ydacTka TpyOonpoeona

IO HaNpaBJIEHMIO OBWXEHMS Cpensl B cooTBeTcTBUM C T2 [6], MM/M.
BepTukanpHEE IepeMelleHMsa TpyOonposoma npu nporpeese IEJIBTA Y u

1
IOEJIBTA Y onpenesyianTcda IO M3MEePEeHMAM BEICOT IMPYXMH MM [IOKas3aHMAM
2
VHOVNKAaTOPOB TeMIepaTypPHBIX PaCUMPeHUN . [Tpn repeMeleHnax
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YTBepXoamo:
TeXHUUECKUN PYKOBOIUTEIL

HaMMEeHOBaHMEe DSBJIEKTPOCTAaHLIUU

nIoanmcb, ®.m.o.
" " 20 T.

AKT
[IPVEMKIM TPYBOIPOBOJIOB TO3C-
[IOCJIE BHIIOJIHEHMA IJIAHOBOI'O PEMOHTA B 20 .

[lpencTaBUTENb CIEUMAJM3UPOBAHHON OPTaHM3aLUN

HaVMEHOBAaHME OpTaHM3aluy, IOJIKHOCTH, ®.M.O.
Y TPenCTaBUTEJIb S3KCILJIyaTalun

HaVIMEHOBaHME OpTraHM3auunu,

IOOJIXHOCTBL, (®.M.O.
YOOCTOBEPAT :

1. IebdbexTH, BBISIBJIEHHEIE npu NpoBEeIEeHUN obcyienoBaHmAa
TEXHUYECKOTO COCTOAHUA TpybonpoBolob M OIC MX KpPENJIeHUM, YyCTPaHEeHBI
(ITlpustoxeHre 1 AxTa) .

2. YCJOBMSA TINPOYHOCTM COONIOOAITCHS IJIA BCEX PACUETHHX YyYaCTKOB
TPpyOONpPOBOOOB Ha PacC4YeTHBM CPOK BKCIJIyaTalun THIC. U
C napaMeTpaMmm pabouer cpenrl p = KI'c/kB. CM, t = °C
(ITpuitoxeHre 3 AkTa) .

3. OTkJIoOHeHUMS (QaKTHMUeCKMX HaT'py30K YIPYI'MX OIOP OT pacueTHHIX
He I[IPEeBHIIAlT OONYyCTMMEIX BHAUEHMUM, OpenycMaTpmBaeMex HI (IIpuioxeHue
4 AxTa) .

4. PazHmua OQaKTUUECKMX UM PACUETHBIX TEeMIePaTypPHHX lIepeMelleHUN

10 IIOKa3aHMAM MHIMKATOPOB (pernepoB) He IMpPEeBHMAET IONYCTUMBIX
3Ha4YeHMM, NOpenycMoTpeHHHX HI ([IpunoxeHmue 5 AKTa) .

[Ipumeuanme. Kpome TOTO, IOOJDXKHEL OBITH  BKJIOUEHE (B crayuae
HeOOXOOMMOCTM) MEPONPUATHUA IO PEKOHCTPYKUMM TPpyOONPOBOOOB MM UX

OIIC co cpokxaMM WUX BEIIOJIHEHUSA.

[MpuroxeHmsd :

1. BenmomocTr medpexTOR Tpybomnporozna.

2. PacueTHas cxeMa TpydomnpoBoIa.

3. HampsxeHus B CeuUeHMsAX TpyDOonpoBoIa.

4. HarpyskM Ha OIOPHE M INOOBECKM TPyDONpOBOIA.

5. PesynbTaTh KOHTPOJIS TEMIEPATYPHHX pPacCUMpPeHMM TpyDonpoBOna.

[lpencTaBUTENb CIEUMAJIM3UPOBaHHOM OpTaHM3aLunu

OOJIXKHOCTE,

noonuck, ¢.m.o.

[lpencraBuTesib 3KcIJyaTauum T3C

IOOJIXKHOCTH, HOONUCH, ®.M.O.
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YTBEPXIAmw :
TexXHUYEeCKMUM PYKOBOIOUTEID

HaVIMEHOBAHME JBJIEKTPOCTAaHUIUA

noonmceh, ®.m.o.

" " 20 .
1. BenmomocTbr nmedeKTOB
Tpybonposona
HalMEeHOBaHMEe 3JIeKTPOCTaHUMUM
N XapakTep|MecTO pacrnoJio- Crnoco0f OTBeTCcTBeHHEE|OTMETKA O

n.n.|omebexra |xeHus nedbexTa |ycTpaHeHMA|3a yCTpPaHEHME|BBIIOJHEHUU

1 2 3 4 5 6

HpeHCTaBMTeﬂb opraHmnszauum,

HpOBOﬂMBmeﬁ obcryenoBaHMe OOJIXHOCTL, HaVMMEHOBaHIMe OpIraHM3alnmu,

IOONMChH, ®.M.O.
[lpencTaBUTeEJb BJIEKTPOCTAHLUUMN

OOJIXHOCTbE, HaMMEHOBaHUE
SJIEKTPOCTaHuUMM,

noonmMceh, ®.m.o.

DaTa IIpoBeleHMA obciienoRaHMUA

2. PacueTHasn cxema Tpybonposoaa

XapaKkTtepuctuka tpyb:

TMnopasmep

paanyc rnba

martepuan

PacueTHble napameTpbl: p = Krc/KB. cm; t = °C

Cxema
(He npuBoaunTca)
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3. HanpsKeHua B ceyeHumsAx Tpybonposogos

Ho- PacueTHBle IOaHHEE dakTHUeCcKMe OaHHBE
Mep
ce-| HamnpsaxeHuda B CedYeHUAX, Brimosi—- | HanpaxeHusa B CEUEHMAX, Brirmosi—
ye- KTC/KB. CM HEeHUre KI'C/KB. CM HEeHUre
HUSA YCJIO— YCJI0—
BUA BUA
CHI'Ma CHI'Ma npou-— CUI'Ma CUI'Ma npodu-
3KB.pa6 OKB.XOJI| HOCTIUN 3KB.pa6 OKB.XOJI| HOCTIUN
("Ha" (".Ha"
I I
"HeT") "HeT")
1 2 3 4 5 6 7
PacuyeTsl BBIIOJIHWII :
[lpencraeuTeslb CHELMANM3VPOBAHHOM OpPIaHM3aLUun
OOJIKHOCTBL, HaMMEHOBaHME opTaHM3aumm, IoONucCb, &.M.O.
4. Harpy3ku Ha onopbl U noaBeckn Tpybonposoaa
Hammve- | Homep | Homep |[BricoTa |Makcu-— XoJIoOOmHOE COCTOAHUE Pabouee cocTosAHME
HOBAa- |OIIOPH |IPYXMU— | IPYXM~— |MaJibHas
HUE o HEI [1O |HH B Harpys-— BricoTa Harpyska Ha BricoTa Harpyska Ha|Heba-
Tpy6o- | cxeme | MBH CBO-— Ka Ha NPYXMHBL, MM omnopy, Krc NPYXMHBL, MM Oomopy, KIC |JlaHC
npo- 285878 OOOHOM | IPYXM— Ha-
BOIA OCT cocTo- |HY, rpy-
SHUN P , |pacuer.|baxT. |pacuer.|dakT. |pacuer.|daxT. |pac-|daxkT. |30K
H , MMm| Mmakc H H P P H H yeT. | P Ha
o KI'C XOJI d.xom| xom d.xom| pad b.pab|P &.pab|ono-
pab Py, %
1 2 3 4 5 6 7 8 9 10 11 12 13 14
[lpuMeuaHMe :
1. Tabmmua CcoOCTaBJIeHA Ha OCHOBAHMM WM3MEPEHMUM BBICOT IMPYXMUH,
IPOM3BENEHHEIX :
B XOJIOODHOM COCTOSHUM -—
4yyucJo, MecCsl, TI'oIn
B I'Opd4YeM COCTOAHUM —
4ycJo, MeCHl, Ton
2. PacueTHBlEe 3HAUEHUs HAT'Py30K Ha OINOPHE B3ATH M3 PACUETOB IO

gorosopy N

OBcrenoBaHMe MIPOBEJIM:
[lpencTaBUTeNb CIeLMalIn3MPOBaHHON

opTraHM3alLum

o

JIKHOCTB,

b.m.o0.,

[IlpencTaBUTENb SKCIlyaTauum T3C

HalVMEeHOBaHME OopraHmM3aluum,
IIognmMchb

IOJIXHOCTH ,
BJIEKTPOCTAHLUA,

HaVMeHOBaHUe
d.m.0.,

Ha caut
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5. Pe3ynbTaTbl KOHTPOAS TeMMNePaTYPHbIX pacMpeHnii Tpybonposoaa

Hamme-|Homep [lepeMelmleHMe BIOJIb OCeM HebaslaHC HnepeMelleHu BIOOJIb OCeM
HOBa-— MHIOIN— KoopIOMHaAT, MM KoopIOMHaAT, MM
HUEe KaTo-—
rpy6o-|pa no X1 X2 X3 X1 X2 X3
npo=  [CxeMe(nac—|paxT.|pac-|daxT. |pac-|baxT.|no- |[daxT.|mo- |baxT.|mo- [daxrT.
Bona yer. yerT. yerT. nyc-— nyc-— nyc-

TU— - TY—

MBIV MBIV MBIV

1 2 3 4 5 6 7 8 9 10 11 12 13 14
[MpuMmeuaHmA :

1. OTMEeTKM XOJIOOHOT'O COCTOSHUS OCU ‘I‘py@OHpOBO,HOB IIPOM3BEIEHBl —

41CJIo, MecHAl, IO
2. IlojoxeHue ocu TPpyOONPOBOOOB npu paboumx napamMeTpax
3adUKCUPOBAHO —

4KCJIO, MeCcHdl, I'on
3. PacueTHHEe SHaUYeHUA IepeMelleHu B3ATH M3 pPacdeToB IO
norosopy N

[lpencraenTeslb CHELUANIM3VPOBAHHOM
opraHms3aumumn

IOOJIXKHOCTL, HaMMEHOBAaHME opTaHM3aluuy, IOoANMChb, G.M.O.
[lpencraeuTenb skKcmayaTauum TOC

IOJIXKHOCTH, HaVMEHOBAaHUE
3JeKTpoCcTaHuMu, ¢.M.0., IOHNNUCH
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MpunoxkeHue 5
XAPAKTEPUCTUKU NPOTPAMM MPOYHOCTHOIO PACHETA TPYBOMNPOBO/10B

3agayeit NPOYHOCTHOrO pacyeTa TPYHONPOBOAOB ABNAETCA ONpeaeneHme UX HanpaXKeHHo-4epopMUPOBaAHHOIO
COCTOSIHMS OT BCEX COCPEAOTOYEHHbIX W pacnpeseneHHbIX CUI0BbIX BO34ENCTBUA. K HUM OTHOCATCA: BHYTpeHHee
[AaBNeHMe; MaccoBan HarpysKka; TemnepaTtypHas Harpyska (YyCuauns, BO3HMKaloLME KaK peakuus Ha Harpes 3/1eMeHTOB
TpybonpoBoaa); Harpyska OT CMELWEHMS 3aKpPenneHHbIX KOHLOB WM MOHTAXXHOW PaCTANKKM; peakumu
MPOMEXKYTOUHbIX OMOP Pa3/IMYHOrO TMNa (B TOM YMCAE U CUAbI TPeHUSA). Kpome Toro, npu pacyeTte Tpyb6onpoBoaos Ha
MPOYHOCTb Hepeako 6biBaeT HeobXO4MMO pPelwuTb AONOSHMTENbHble 3a4ayn: BbibpaTth coctae OMNC, npoBepuTb
AONYCTUMOCTb €€ HarpysKu, OLLEeHUTb YPOBEHb BO34EeNCTBUI Ha NoAcoeAnHeHHOe K TpybonpoBsoay obopyaoBaHme.

Kak npasuno, aAna NpoYHOCTHOro pacyeta TpybonpoBOAOB MCMOIb3YETCA CTePrKHEBAA pacyeTHaa Moaesb, T.€. €
3ToM uenbto TpybonpoBos NpPeacTaBAseTCcA B BUAE COBOKYMHOCTU NPAMOAMHENHBIX U KPUBOJIMHENHDBIX CTEPYKHEBbIX
anemeHToB. [NA KPUBOJIMHEMHbIX CTEPXKHEBLIX 3/IEMEHTOB HEOOXOAMMO YyuuTbiBaTh ¢u3mMyeckne 3s¢deKTol,
BO3HMKalowme npun nx gepopmaummn (apdekt KapmaHa, maHoMeTpUYeCKUin 3G PeKT, cTeCHEHHOCTb Aedopmaunii npu
n3rnbe nT.4.).

PackpbiTve cTaTUYecKol HeonpeaeIMMOCTU CI0XKHbIX CTEPXKHEBbLIX CUCTEM OCYLLLECTBAAETCA METOAO0M CUA UK
METOA0M NepemMeLLeHNn .

OTeyecTBeHHOE NporpammHoe obecneyeHre No pacyeTy TPyO6OMNPOBOLOB Ha MPOYHOCTb OPUEHTUPOBAHO Ha
MUCNO/Ib30BaHWEe nepcoHanbHbix 3BM craHpgapta IBM/PC. OTanuutenbHo 0COBEHHOCTbIO WMCMNOAb3yemblX
nporpamm ABASETCA Hanuume rpadmUyecknx cpeacTs, UCNOAb3YEMbIX NPU MNOATOTOBKE MCXOAHbLIX AaHHbIX U aHanuse
pe3ynbTaToB pacyeTa, YTO CYLL,eCTBEHHO MOBbILIAET A4OCTOBEPHOCTb UCXOAHON MHDOPMALUM M NO3BOAAET BUAETb Ha
3KpaHe MmoHuTOpa AedopmmMpoBaHHOE cOCTOAHUE Tpybonposoaa.

[Nna NocTpoeHua M BbluePUMBAHMA PACYETHBLIX CXEM M 0B6bEMHbIX 06pa3oB TPybONPOBOAOB, KaK MpPaBuUo,
npeaycMoTPeHa opraHusauma HTepdeiica c rpadumuecknmm cpegcrteamm AutoDesk nyTem coszganua painos Tuna.dxf
nan.scr.

Mporpamma "ACTPA" n ee mogndmkaumnm

Mporpamma 6bina paspabortaHa nHctutyTom "BEJTHUMUIHEPTOMPOM" (npeskHee Ha3BaHue - Benopycckoe
oTaeneHue uHctutyta "BHUMNaHepronpom") nu HNO LUKTU um. U.U. NonsyHosa ana 9BM cepun EC n Bnocneactsmm
nepeHeceHa Ha nepcoHasnbHble 3BM crangapta IBM/PC.

Mporpamma peanmsyeT TpeboBaHUA [7] M NO3BOAAET PacCUUTbIBATbL TPYOONPOBOAHbIE CUCTEMbI MPAKTUYECKMU
Noboli BCTPEYaloLWEeNCca Ha NpPaKTUKe CAOXKHOCTU. 1A PacKpbITUA CTaTUYECKON HeonpeaeaMMOCTU UCMOJb3yeTcs
MeTof, NepeMeLLEHUI B COYETAHUM C METOLOM MPOFOHKU.

Mpwn HeobxoaMMOCTM NPOM3BOAMTCA NOAO0P NPYKMH NO oTevecTBeHHbIM HL, Ana obecnevyeHma ONTUMANbHOMO
packpenneHua Tpybonposoaa. Bo3amorKeH KaK NPOEKTHbIN, Tak M MOBEPOYHbIM pacyeT NPoYHOCTM TpybonpoBoa0B.

MporpammHbIn Komnaekc "PAMIMA-90"

Komnnekc "PAMIMA-90" agnsetca ogHoM w3 moaudukaumin nporpammel "ACTPA" u npegHasHayeH ans
pacyeToB NPOYHOCTU TPYOONPOBOAOB Ha COBMECTHOE AENCTBUE AABAEHWNA, MAacCOBOM HArpy3KM U CaMOKOMMEeHCaL MK
TeMNepaTypHbIX PaCWIMPEHUA, a TakKe BblIbopa NMPYyXUH MPOMENKYTOUHbIX YNpyrux onop. OueHKa HanpsaXeHHOro
COCTOAHWA BbINOJIHAETCA B COOTBETCTBMM € HJL ANnA 3HepreTMyeckMx YCTaHOBOK TEMNOBbIX MAM ATOMHbIX
anekTpocTaHumin [15] u [7].

B coctaB KOomMn/ieKca BXOAAT: pacyeTHbi moayab "PAMIA", cneunanmsmposaHHbIn npenpoueccop "PAM3EC"
AN NOArOTOBKM U MPOrPaMMHO-BU3Ya/IbHOTO KOHTPOASA UCXOAHbIX AaHHbIX C 6330/ NO PpU3NMKO-MeXxaHUYeCKUM
XapaKTepuctTukam TpybonpoBoaHbIX cTanen 1 rpadudeckunin nocrnpoueccop RV ana npocmoTtpa pesynsTaTos pacyeTta
Ha MOHMTOpE - NepemeLLeHNIA U HaNPAXKEHWUNA.

dnemeHTbl KOMMeKca HanucaHbl Ha Asblikax "FORTRAN-77", "C" u "Assembler" npumenHutenbHo k M3BM
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IBM/PC B onepauunoHHoi cucteme MS-DOS. PaboTa C KOMMNIEKCOM BO3MOMKHa Kak B cucteme MS-DOS, Tak u B
cuctemax oT WINDOWS. PesynbTaTbl pacyeToB NpeacTaBAAOTCA B BUAE TEKCTOBbIX ¢alinioB B TabamyHon dopme, a
Takxe B Buae daiinos tmna *.dxf u *.scr gnsa nepenaum s "AUTOCAD".

Komnnekc no3BosifeT paccunTbiBaTb TPYOONPOBOAHbLIE CUCTEMbI C YMCAOM Yy3/10B He 6osnee 50 u ynciom
y4yacTkoB He 6onee 200.

Ha KaxKa0om pacyeTHOM y4YacTKe MOXKeT ObITb 3aZaHO He bosee:

40 oTpesKos;

10 Npy*KUHHbIX onop;

10 onop CKONbXEHUA NN HANPABAAKOLWMX ONOP;

O[HO MOHTAXKHOM PACTANXKKY;

10 npon3BOSIbHO OPUEHTUPOBAHHBIX B MPOCTPAHCTBE COCPELOTOUYEHHDIX CUJT U MOMEHTOB;
3 ceyeHu ¢ 3a1aHHOM XKECTKOCTbIO.

MpeaycmaTpMBaETCA YYET BAMAHMA HAKNOHA TAT MPYXMUHHbIX NOABECOK, BO3HUKAIOLWLErO NPU TeMMepaTypHbIX
pacwupeHuax Tpybonposoaa.

B Toukax npucoeanHeHma Tpybonposoaa K 060pyn0BaHNIO MOTYT BbITb 3aZ,aHbl KaK SIMHENHbIE, TaK U YI10Bble
3Ha4YeHUs cobCTBEHHbIX cMeLLLeHUn 0bopyoBaHuA.

YyeT cun TpeHUA B ONopax CKO/bKEHWNA, BO3HMKAOWMX Npu Harpese TpybonpoBoaa, NpoM3BoamnTca No meToay
NOJTHOM HarpysKku.

B xoae pacyeTa TpybonpoBoAa MOMKET NPOM3BOAMUTLCA BbIDOP MPYKUH 418 YIPYTrMX ONop U onpenenaTbea ux
3aTaXKa. [pyXuHbl BblbMpatoTca No oTeyecTBeHHbIM Hopmanam OCT 108.764.01-80 [12] u MBH 049-63 (cm.
MpunoxeHue 2) nnun no 3apyberkHbIM KaTanoram.

MpeaycmoTpeHa BO3MOMKHOCTb yyeTa MaHomeTpuyeckoro addekTa, T.e. onpeaeneHve AONOJHUTENbHbIX
YCUAWIA, NepemMelleHuid M HanpaKeHuin B TpybonpoBoAe, BO3HMKAIOWMX MPU PasrMbaHUM ero KpUBOJIMHENHbIX
3/1EMEHTOB NOoA, AeViCTBUEM BHYTPEHHETO AaBAEHUA.

KomnieKkc 4aeT BO3MOMXKHOCTb YUMNTbIBaTb HEPAaBHOMEPHOCTb Harpesa Tpyb No BbiCOTe NOMEPeYHOro ceveHus,
KOTOpan BO3HMKaeT AMbo npu paccnoeHrmn cpeabl B MPOLECCe pacxoiarKMBaHWA UAK nporpesa Tpybonposoaa, 1Mbo
NPW OTKAOYEHUMN OTAE/NbHBIX 3/IEMEHTOB CXEMbI.

Mporpamma "Crapt"

Mporpamma obnagaet TeMu e BO3MOXKHOCTAMM, YTo 1 nporpammbl "ACTPA" n "PAMIMA", 1 ocHOoBaHa Ha Tex
e HA,. OTanyme 3aKA04aETCA B METOAE YUYeTa CUA TPEHMUA B ONOPaX CKObXKEHMSA, A TaKKe KOPPEKTHOM y4eTe onop ¢
OAHOCTOPOHHUMM CBA3AMM (KOrZa Onopa YyAeprKMBaeT MepemelleHus, HanpasieHHble TONbKO B OAHOM
HanpaB/ieHUU), MeToAMKa pacyeTa TPOMHWUKOBBLIX COeAUHEHWUN. [ONONHUTENIbHO MMEETCA BO3MOXHOCTb OLLEHKU
Hecylen cnocobHocTM Tpybonposoga no passimyHbim HA.

Mporpamma "Crapt" otanyaetca ot nporpamm "ACTPA" n "PAMIMA" cnocobom BBOAA UCXOAHOM MHPOpMALMN,
a TaK¥XXe npumeHaemol paboyein TepmuHonormeit. MakcMmanbHas cTaTUYecKas HeEONPEeAEeNMMOCTb PAacCYUTbIBAEMbIX
TpybonpoBonoB He Ao/kHA npesbiwate 1000. MmeeTcA oOrpaHuYeHWe Ha [AOMNYCTMMOE YMUCAO 3/1eMEHTOB
Tpybonposoga. Kpome Toro, MmeroTca cieaytolime orpaHUYeHns:

O0MYCTUMOE KOJIMYECTBO Pas/INYHbIX MaTepmnanoB a8 TpybonpoBoaa He A0/IKHO NpeBbiwaTh 50;
A0MYyCTUMOE KOJIMYECTBO KOHLEBbLIX Y3/10B HE A0JIXKHO npesblwaTb 200;

KOJINYECTBO Pa3/INYHbIX ce4eHnin B Tpybonposoge - He 6onee 100;
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YNCNO Pa3/INYHbIX TUNOB OTBOA0B - HE 6onee 70.
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MpunoxkeHue 6

COPTAMEHT TPYB CTAHLUWMOHHbIX TPYEOMNPOBOAOB BbICOKOIO AABNEHWUA A/1A PACHETHOIO CPOKA NX
PABOTbI 200 TbIC. Y

N Pasmep Tpy0O, MM Macca Mapka crTanu,
o. 1 ™M TY
HapPyXHBIM |[BHYT-|yCc-— pamnyc ruda, IIOTOH—
oaMeTp U |(peH- [JjoB- MM HOM
TOJIIMHA HUM HEBIV IOJIVHEL
CTEHKU ova- |npo- TPyOHL,
D x S MEeTp |Xon KT
H D D
B M
P = 255 krc/kxB. cM, t = 545 °C
HOM
1 16 x 3,5 9 10 100 1,08 12X1Mo,
2 28 x 6,0 16 15 150 3,26 TY 14-3-460-76
3 57 x 13,0 |31 32 300 14,34 |15Xx1M10,
TY 14-3-460-75
4 108 x 22,0|64 65 600 47,52
5 159 x 32,0]95 100 |650 105,70
6 194 x 38,0|118 125 |750 154,28
7 245 x 48,0]149 150 [1000 246,09
8 273 x 52,0(169 175 1370 301,20
9 325 x 60,0205 200 [1370 414,30
10 377 x 70,0237 225 [1500 535,00(|15X1M19o,
TY 14-3-420-75
11 426 x 80,0|266 250 (1700 720,70
12 465 x 80,0305 300 (2100 803,40
P = 140 xrc/xB. cM, t = 560 °C
HOM
1 16 x 2,5 11 10 100 0,83 12X1Mo,
TY 14-3-460-75
2 28 x 4,5 19 20 150 2,61
3 76 x 13,0 |50 50 300 20,59
4 133 x 29,0]93 100 |600 59,12
5 219 x 32,0155 150 850 156,60
6 273 x 36,0201 200 |1370/350 223,60(15X1M1o,
TY 14-3-460-75
7 377 x 50,0277 300 |1500/450 428,40
P = 140 xrc/xB. CcM, t = 545 °C
HOM
1 16 x 2,5 11 10 100 0,83 12X1Mo,
TY 14-3-460-75
2 28 x 4,5 19 20 150 2,61
N3 Ha caiit

30


https://tk-expert.ru/

3 76 x 13,0 |50 50 300 20,59
4 133 x 29,0193 100 |600 59,12
5 219 x 28,0|163 175 [1000/375 140,21
6 273 x 32,0209 200 |1370/350 202,40(15X1M10o,
TY 14-3-460-75
7 325 x 38,0(|249 250 |1370/400 286,24
P = 100 xrc/xB. cM, t = 540 °C
HOM
1 16 x 2,5 11 10 100 0,83 12X1Mo,
TY 14-3-460-75
2 28 x 3,0 22 20 150 1,85
3 76 x 9,0 58 65 300 15,19
4 133 x 13,0]107 100 [600/300 41,02 [15X1Ml1o,
TY 14-3-460-75
5 159 x 15,0(129 125 1650 56,81
6 194 x 18,0(158 150 |750 83,34
7 219 x 20,0|179 175 [1000/375 104,71
8 273 x 24,0]|225 225 |1370/350 157,28
9 325 x 28,0269 250 |1370/400 218,89
P = 41 xrc/xB. cM, t = 545 °C
HOM
1 16 x 2,5 11 10 100 0,83 12X1Mo,
TY 14-3-460-75
2 28 x 3,0 22 20 150 1,85
3 57 x 3,5 50 50 300 4,72
4 108 x 6,0 [96 100 |600 15,45
5 159 x 8,0 |143 150 |650/350 31,90 [12X1Mo,
TY 14-3-460-75
6 273 x 13,0|247 250 |1370/1000/375 89,27
7 377 x 17,0343 350 |1500/1000/525 168,45
8 426 x 19,0388 400 |1700/1000/600 206,53
9 465 x 22,0421 450 |2100/1000/650 257,40
10 530 x 25,0480 500 (800 343,71|15X1M1lo,
TY 14-3-420-75
11 630 x 28,0(574 600 |[2300/850 425,00(15X1M1o,
TY 3-923-75
12 720 x 25,0670 700 [1000 438,00
P = 380 xrc/xB. cM, t = 280 °C
HOM
1 16 x 2,5 11 10 100 0,83 151¢C,
TY 14-3-460-75
2 28 x 4,0 20 20 150 2,37
3 57 x 9,0 39 40 300 10,87
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4 133 x 18,097 100 |600/175 54,23
5 194 x 26,0(142 150 |750/260 114,45
6 273 x 36,0]201 200 [1370/350 223,60
7 325 x 42,0]241 250 [1370/400 311,58
8 377 x 50,01277 300 [1500/450 428,46
9 465 x 60,0]345 350 [2100/550 636,80[|15TC,
TY 14-3-420-75
10 530 x 65,0]400 400 |Tombko misa npsa-|794,00
MEIX yYYaCTKOB
240 xrc/xB. cM, t = 250 °C
HOM
1 16 x 2,0 12 10 100 0,69 Crans 20,
TY 14-3-460-75
2 28 x 3,0 22 20 150 1,85
3 76 x 9,0 58 65 300 15,19 |[15T1¢C,
TY 14-3-460-75
4 133 x 13,0(107 100 |600/300 41,02
5 194 x 17,0(160 150 |750/260 79,19
6 219 x 19,0]181 175 |850/375/260 100,02
7 273 x 24,0]225 225 [1370/375/350 157,28
8 325 x 28,0]1269 250 |1370/450/400 218,89
9 377 x 32,0]1313 300 [1500/450 290,63
10 426 x 36,0]354 350 1700 369,62
185 xrc/xB. cM, t = 215 °C
HOM
1 16 x 2,0 12 10 100 0,69 Cranbp 20,
TY 14-3-460-75
2 28 x 3,0 22 20 150 1,85
3 76 x 9,0 58 65 300 15,19 |[15T1¢C,
TY 14-3-460-75
4 133 x 13,0(107 100 |600/300 41,02
5 194 x 15,0164 150 |750/260 70,73
6 219 x 16,0]187 175 [850/375/260 85,59
7 273 x 19,0]235 225 |1370/375/350 127,32
8 325 x 22,0]281 250 |1370/450/400 175,75
9 377 x 26,0]325 300 [1500/525/450 240,58
P = 40 xrc/xB. CcM, t = 440 °C
HOM
1 16 x 2,0 12 10 100 0,69 Crane 20,
TY 14-3-460-75
2 28 x 3,0 22 20 150 1,85
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3 32 x 3,0 26 25 150 2,15
4 38 x 3,0 32 32 150 2,59
5 57 x 3,5 50 50 300 4,72
6 89 x 6,0 77 80 400 12,56
7 108 x 8,0 |92 100 |600 20,18
8 159 x 9,0 |141 150 |650 35,63
9 219 x 13,0]193 200 |1000/375/260 70,66
10 273 x 16,0]241 250 |1370/375 108,50
11 325 x 19,0]287 300 |1370/450 138,28

P = 76 xrc/xB. cM, t = 145 °C

HOM
1 16 x 2,0 12 10 100 0,69 Crans 20,
TY 14-3-460-75

2 28 x 3,0 22 20 150 1,85
3 32 x 3,0 26 25 150 2,15
4 38 x 3,0 32 32 150 2,59
5 57 x 3,5 50 50 300 4,72
6 89 x 6,0 77 80 400 12,56
7 108 x 6,0 [96 100 |600 15,45
8 159 x 9,0 |141 150 650 35,63
9 219 x 13,0]193 200 |1000/375/260 70,66
10 273 x 16,0]241 250 |1370/375 108,50
11 325 x 19,0]287 300 |1370/450 138,28

P = 44 xrc/xB. cM, t = 340 °C

HOM
1 16 x 2,5 12 10 100 0,69 Crane 20,
TY 14-3-460-75

2 28 x 3,0 22 20 150 1,85
3 32 x 3,0 26 25 150 2,15
4 38 x 3,0 32 32 150 2,59
5 57 x 3,5 50 50 300 4,72
6 76 x 3,5 69 65 300 6,41
7 89 x 4,0 81 80 400 8,58
8 108 x 6,0 |96 100 |600 15,45
9 159 x 7,0 |145 150 650 28,11
10 219 x 9,0 |201 200 |1000/375/260 49,94
11 273 x 10,0253 250 |1370/375 69,52
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MBEIX YYaCTKOB

12 325 x 13,0(299 300 [1370/450 107,19
13 377 x 13,0]351 350 |1500/525 126,50
14 426 x 15,0(396 400 [1700/600 164,80
15 465 x 16,0433 450 [2100/650 192,06
16 630 x 17,0596 600 |Tombko nysa nps-|257,50|16TC,
MEIX YYAaCTKOB T'OCT 19282-73
17 630 x 25,0|580 600 |2300/850 375,00
18 720 x 22,0676 700 |Tonbko mjg npsa-|382,14

MpumeuaHua: 1. CoptameHT Tpyb npueeseH Ha ocHosaHMm OCT 108.320.102-78 [13] n OCT 108.320.103-78 (c
N3meHeHnem N 1 o7 1982 r.) [14].

2. CopTameHT Tpyb npeaHasHayeH ANs WM3rOTOB/JEHWUA MPSAMbIX YY4acTKOB TPybonpoBOAa, FHyTbIX OTBOLOB U

($aCoHHbIX AeTaneu.

3. CoptameHT Tpy6 anna aHeproboka K-800 MOKeET KOPPEKTUPOBATLCS.
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ONPEAENEHWUE HATPY3OK HA MPYXWHHBIE OMNOPHI

Harpyska P Ha onopy, B KOTOPOM YyCTAHOBJIEHO N INPYyXMH B M LeNax

(oBBlMHO M paBHO 1 MM 2), omnpejejnseTcsa IO QopMmyJie
n
P + P + + P + + P SUM P
op 1 op 2 np i op n i=1 mp i
rp=---------:--—"---———————————— m= ————————-— m,
n n
e
P - ycuname 1-¥ OpyXuHEL, olpenejseMoe o dbopwmyse
op i
P = (H - H) C;
np i 0
[3mecs H - BHICOTa NPYXMHEL B CcBOOOOHOM (HEHaTPyXeHHOM)
o
cocToAaHMM  (MM) , onpegnesnseMas M3MepeHreM W o TabaMLLaM
[IpuyoxeHMUss 2 HacToAmMxX MeToOMUeCKMX yKaszaHUM;
H - BEICOTa HarpyXeHHOM MNPYXMHB (MM), oNpenejsgeMas M3MEepPeHUEM;
C - XeCTKOCTb MNPYXMHE (KT'C/MM), oNpelejsgeMas NPM TapUpPOBKE UK

no Tabnuuam lpuioxeHus 2] .

[IpuMmep. PaccumMTeIBAeTCHA HArpy3Ka ONOPH  (HaHHEE OJ8 pacdeTa U
pes3yJbTaTH OpMBeOeHH B Tabiamuile), COCTOdWeM M3 IOBYX [NIPYXMHHEIX
Lerney, B KaxXIOM M3 KOTOPEIX YCTAHOBJIEHO IO TPM MNPYXMHE (3HaueHusa H

0
u C B34TH U3 [IpUIIOXeHUS 2) .

Howmep CeobomHaga |XecTxocTh |/B3MepeHHad |3aTaxka Ycunue
MNPYXMHEL 10 BBEICOTA C, xrc/mM|BrCOTAa H, H - H, [P YXMHEL
MBH 049-63 H , MM MM 0 P , kKrc

0 MM np

1-g uens

09 497 17,28 427 70 1210
09 497 17,28 413 84 1452
19 268 34,57 224 44 1521

2—-49 Lelb

09 497 17,28 420 77 1331
09 497 17,28 410 87 1503
19 268 34,57 233 35 1210

MpunoxxkeHue 7

C yyeToM yCUIWIA NPYKUH, NPUBEAEHHbIX B Tab/ivue, Harpyska Ha onopy, BblYMCAEHHAA NO NPUBEAEHHOW

dopmyne, coctaBuT 2742 Krc.
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MpunoxkeHue 8

ONPEAENEHUE U3MEHEHWA A/IMHbI HECYLLEEWM YACTWM PE3bBOBbIX TAT MPYXUHHbIX OMOP

TPYBEOMPOBO40B
dakTHUUeckas Harpy3ka Ha 1i-o omnopy - P omnpenendgeTcda II0
o1
dbopmyTie, IpUBENEeHHOM B IlpujioxeHuu 7. PasHoCTb pacyeTHOM U
baxTuueCckoOM HaATPy30K Ha ONOph omnpenesgerca HOEJIBTA P no dopwmyse
i
IOEJIBTA P = P - P ,
i pac i bi
roe P - pacueTHas HaTrpy3Ka Ha 1-10 OIopy.

pac i
3HadeHMe M3MEHEeHMsS IOJIMHE HeCcyllel dYacTM pes3b0O0BBIX THAID ONOP
JEJIBTA 1 onpenesyseTcs pelleHMeM ypaBHEHMA
i

IOEJIBTA 1 = gpgeJsbTa IOEJIBTA P + mesibTa OEJIBTA P + ... +
i il 1 i2 2
1
+ DmenbTa IOEJIBTA P + ... + (me;bTa + —-— IEJIBLTA P + ... +
ij I ii C 3
i

+ mejabTa x IOEJIBTA P ),

i5 5
roe:
IOEJIBTA 1 - mMBMeHeHMe IJIMHBEL HecylleM dYacTM TaT'M B IIpollecce
i
PeTyJIMPOBKM 1-11 ONIOPEl, MM;
neJjibTa - JIMHEeVHOEe CMelleHre TpyOonpoBOIa IO BEPTUKAJIM B TOUKE
1]

YCTAHOBKM 1-¥ OINOPEl OT HOEMCTBUS EeIMHUUHOM CUJIE B BEPTUKAJIBHOM
HaNpaBJIEHWM B TOUKE YCTAHOBKM J—-¥ OMNOPH, MM/KIC;

1
-- - NOHATJMBOCTBL 1-11 OIOPH (MM/KTC) - BeJMumMHa, oOpaTHasd
C
i
XECTKOCTHU .
1
lomaTiInBOCTEL IPYXUHHON OIIOPHL - B 3aBUCHMMOCTM OT ee
C
i

KOHCTPYKIMM M TUIIOPa3Mepa YCTAHOBJIEHHHIX MPYXUH BHUMCIISETCS IO
dbopmyTie

1 1 1 1 n 1
————— + -— + + —-— + + - SUM —-—-—---
C C C C k=1 C
1 op 1 op 2 op kK op n op kK
o E = e ,
C 2 2
i m m
roe:
1
————— - NOHNATJIMBOCTL K-M MIPYXMHEl, MM/KIC;
C
op
N - KOJIMYUECTBO IPYXMH B OIIOPE;
m - KOJMUYECTBO IIPYXMHHEIX LIeNel B OIope.
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MpunoxxkeHue 9

METOAVKA BbIABNEHUA OETAJIEN U SNEMEHTOB TPYEOMPOBO/OB, PAGOTAIOLLIMX C HAUBObLUMMM
HAMPAXEHNAMMU

MeTtoamka bHasmpyeTcA Ha NPennosIoKEHUU, YTO B MpOLLecce A/MTENbHOW 3KcnayaTauuu Tpybonposoaos
TEXHONOrn4Yeckne aedeKTbl MeTanna BblfABIEHbI U YCTPAHEHbI, @ OCHOBHOE BAWAHWE HA NOBPEXAAEMOCTb OKa3blBAOT
06BbEKTUBHbIE YCNOBMA 3KCMAyaTaLMKM, KOTOPblE MOXKHO BbISIBUTb PacYyeTHbIM MyTeM Ha OCHOBE NpOBeAeHMA
TWwartenbHoro obcnegoBaHuna Tpybonposoaos 1 ONC nx KpenaeHuii.

PacueT no gaHHOW MeToAMKe OCYLLeCTBAARTCA ANA BCel Tpacchl TPy6ONpoBOAOB M YUMTbIBAET BECb KOMMAEKC
3KCN/yaTalLMOHHbIX BO3AEMCTBUIA, a TaKKe ApyrMe o6beKTUBHbIE YCN0BMA. PacyeTbl BbIMOAHAOTCA AN BbIBOPOUYHON
NPOBEPKN AeTanel M 3/1eMeHTOB TypbonpoBOAOB HepaspyllaloWMMN METOAaMU KOHTPOAA U onpedeneHusa ux
0CTaTOYHOrO pecypca.

PaboTa, NnpoBoAMMas B COOTBETCTBMM C AAaHHON METOAMKOM, COCTOUT U3 CAeAYIOLMX 3TAmnoBs:
1. BbINO/IHAETCA aHAaN3 NPOEKTHOM, MOHTaXKHO-CAATOUYHOM U 3KCMNYaTaLLMOHHOW TEXHUYECKOMN A OKYMEHTALLMM.
[ns nposeaeHUa aHann3a HeobxoAUMbI CAeAyroLWwme fAaHHbIE U OKYMEHTbI:

NPOEKTHble N paKTMYECKMe NapameTpbl napa (ecnn oTBeTB/ieHUA TpybonpoBoaa, CBA3AHHbIE C HUM B OAHY
pacyeTHyl0 CUCTEMY, M cam TPyboNpOoBOA SKCMIYaTUPYIOTCA NPU PasAUYHbIX NapamMeTpax cpeabl UaW, ecan Bpems
aKCNAyaTauMm Npu paboumx napameTpax AN Pas/MYHbIX OTBETB/IEHWUI Pa3/MYaeTCs, TO CBEAEHUA MO KaXKAoMy
TaKOMY OTBETB/IEHMIO AAIOTCA B OTAE/bHOCTK);

rog Beoga TPybonpoBoAOB B 3KCMJ/yaTaLMio, CBEAEHMA O ANNTENbHOCTU 3KCnlyaTauMm TpybonpoBoaos U KX
OTBETBNEHUN;

aKcoHOMeTpuyecKan cxema TpybonpoBoAOB C yKaszaHMEM MapOoK CTaan U TUNOPa3MepoB OCHOBHOM Tpacchl U
OTBETB/IEHMIA, MPUBA3KOM apmaTypbl, ONOP W MNOABECOK (C YyKa3aHMEeM MPOEKTHbIX HOMEPOB), MHAMKATOPOB
TemnepaTypHbIX paclIMPeHmnii (C yKazaHMeM NPOEKTHbIX HOMEPOB) N CBapHbIX COeAMHEHU;

MacCCOBble XapaKTEPUCTUKN YCTaHOBNEH HoOM apmaTtypbl;

MPOEKTHble W 3KCMAyaTaUMOHHbIe [JaHHble MO nepemeleHnam TpybonpoBogoB B MeCTax YCTaHOBKU
WHANKATOPOB TemnepaTypHbIX pacliMpeHnit (Mo ocAM KOOpAWHAT, NMPUHATBIM B aKCOHOMETPMUYECKOW MPOeKLuu
TpybonpoBoAOoB), a TaKkXe B MecTax npucoeguHeHMa K 060pya0BaHuUIo;

NpoeKTHble U pakTMyeckne ceegeHna no MPOM, copTaMeHT yCTaHOBAEHHbIX NPYKUH, UX paboyan u xonoaHasa
BbICOTbI; 3KCMAyaTaLMOHHble GOPMYAAPbI MO HAarpy3Kam;

TN TENA0BOW M30AAUMM, Macca 1 M ee NMOroOHHOW AJIMHbI, FPAHULLBI Y4aCTKOB C Pa3/IMYHbIMM MaCCOBbIMM
XapaKTepUCTUKaMK;

pasmepbl U MecCTa BbINOJIHEHUA MOHTAXKHbIX PACTAMKEK; aKTbl O BbIMOJIHEHMM TaKUX PACTAXKEK B macnopre
TpybonpoBsoaa;

BO3MOMKHbl€ COYETAHUSA TENNOBbIX PEXMMOB PaboTbl TPYOONPOBOLOB U X OTBETBAEHUN;
OOKYMEHTbI 06 MMEBLUMXCA B MPOLLECCE IKCMIYaTALLMN NOBPEKAEHUAX 3N1EMEHTOB TPYOONPOBOAOB.

2. B pabouem 1 xo104HOM COCTOSIHUAX TPYHONPOBOA0B NpoBOAUTCS 06Ccnes0BaHME X TEXHUYECKOTO COCTOAHUS
n coctoAHusa OMNC:

BbINO/IHAEGTCA BW3ya/NbHaA NPOBEPKA OTCYTCTBMA 3aliemMneHuit Tpybonposogos B paboyem M XOJA04AHOM
COCTOSHUAX;

OCYLLLECTBAAETCA BU3YasIbHbI OCMOTP U oueHKa paboTtocnocobHocTn anemeHToB OMC;
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BbINMOJIHAETCA U3MepeHMEe YKJIOHOB TrOPU30OHTAJIbHbIX Y4aCTKOB TPACC;

Ha OCHOBaHWM pe3y/abTaTOB BM3Yya/IbHOrO OCMOTpa Tpybonposoaos U OMNC uX KpenneHun COCTaBAAOTCA
BeAOMOCTU AedeKTOB, B KOTOPbIX YKa3biBalOTCA HEOOXoAMMbIe MEpPONPUATMA NO YCTpaHEeHUIO AedeKToB, CPOKM, a
TaKe OTBETCTBEHHbIE 33 BbINO/IHEHME 3TUX MEPONPUATUN.

3. MpoBepAeTcsa COOTBETCTBME GAKTUUECKOro UCMOIHEHNA Tpacchl TPy6onposoaos 1 OMNC NpoeKTHbIM AaHHbIM:

npoBoAMTCA M3MepeHue GaKTUYECKMX JIMHEeMHbIX pasmepoB Tpacc TpybonpoBOAOB C YTOYHEHUEM
pacnonoXKeHMA OTBETBIEHWNI, CBAaPHbIX COEANHEHWNI (HA OCHOBAHWM NPOEKTHbIX AaHHbIX), ONOP, NOABECOK, apMaTypbl
N UHOMKATOPOB TEMMEPATYPHbIX PACLUMPEHMUI, OCYLWECTBAAETCA NPOBEPKA COOTBETCTBMA TUMOB OMNOP M MOABECOK
NPOEKTY, a TaK»Ke LeNoCTHOCTU U paboTocnocobHoCTH anemeHToB ONC 1 MHAMKATOPOB TEMNEPATYPHbIX PacLLUMpPEHU;

onpenenatTca reoMeTpUYeckme XapaKTePUCTUKU YCTAaHOB/IEHHbIX MPYXUH: KOJINMYECTBO BUTKOB, AMAMETPbI
NMPYTKOB M HAaBMBKWM MPYXMUH, @ TaK¥Ke BbICOTbl MPYyXWH B paboyem cOCTOSHMM TpybOMPOBOAOB; AOMNOJHUTENBHO
N3MEePAITCA OJIMHbI TAT NPYXUHHbIX MOABECOK U UX OTKAOHEHWSA OT BEPTMKANW; BbINOAHAETCA UAeHTUdMKauMA
NPY*XUH;

OCYLUIECTBNAETCA W3MEpeHWe MepemMelleHnid npu nepexoae TPybonpoBOAOB W3 FOpPAYEro B XOJ04HOE
cocTosiHuMe.

4. ConocTaBAAOTCA M aHAaNM3MPYOTCA QaKTMYEeCKMe UM MPOEeKTHble AaHHble Tpybonposogos u OMNC (Ha
OCHOBAHWM AaHHbIX, NONYYEHHbIX MPU NPOBELEHNN BTOPOrO M TPETLErO 3TANoB):

AOKYMEHTUPYHOTCA BCE OTMEYEHHbIE NMPpH OGCJ’IEFI,OBaHI/II/I OTK/IOHEHUA OT NPOEKTa,

pa3pabaTbiBaloTcA pacyeTHble MOZAENMN BbIABAEHHbIX NMPU BM3YasibHOM OCMOTPE YaCTUYHbLIX WAM MOAHbIX
3awemneHuii Tpybonposogos n OMNC;

YTOYHAIOTCA NPUMEHUTENIbHO K KOHKPETHOMY TpybonpoBoAy pacyeTHble MOAEN CBApHbIX CoeAWHeHWi (Ha
OCHOBaHWW AaHHbIX 1abopPaToOPMM METaNNO0B).

5. Pa3pabaTtblBatoTca pacHeTHble cxembl Tpy60MnpoBoA0B (Ha OCHOBaHMM AaHHbIX, MOAYYEHHbIX NPU NPOBeaeHMM
BTOPOro-4eTBEPTOro 3Tanos).

PacueTHble cxembl ABAAIOTCA OCHOBHbIM MCXOAHbIM MaTeEPMANOM A/ BbIMOJHEHUA PACYETOB Ha NPOYHOCTb U
CcamoKoMMeHcaLumio No GpakTMyeckomy coctoaHuio Tpybonposogos u OMC.

6. BbinonHAOTCA B ABYX BapuaHTax pacyeTbl TpybonpoBoAOB Ha MNPOYHOCTb M CaMOKOMMEHCALMIO
TEeMMepaTypHbIX pPacluMpeHunit B cooteeTcTeum ¢ [9]:

BapuaHT 1. Onpegenawtca petaam W 3nemeHTbl Tpybonposoaos, paboTatowme ¢ HanmbonblMmMm
HanpPAXKEeHUAMM.

PacyeT BbINO/HAETCA C YYETOM:

$aKTMYECKMX YCNOBUIM 3KCNAyaTaumm;

daKTnueckoro coctosHuA Tpacc 1 OMNC KpensieHnii TpybonpoBoaos;
$aKTMUeCcKoM Harpysku Npy*KMHHbIX ONOpP U NOABECOK;
$aKTUYECKUX ANUH TAT U NOABECOK;

daKTMueckon maccbl Aetanel M 31emeHToB TpybOMpPOBOAOB M TEMAOBON M30AALMM, CMOHTUPOBAHHOW Ha
TpybonpoBoae A0 NpoBeAeHUA PEMOHTA;

baKTUYEeCKMX TUNopasmepoB TPy6, OBaNbHOCTM WM TO/LWMH CTEHOK B PacTAHYTOM 30He rMboB (Mo AaHHbIM
Nnabopatopuu METaNIOB), KECTKOCTU YCTAaHOB/IEHHbIX ONOP U NOABECOK;

MOHTaXHbIX HAaTAToOB (ecnm MMeTCA AOKYMEHTbI 06 unx BbII'IO}'IHeHVIl/I);
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YaCTMYHbIX M NOJIHbIX 3alemneHunit TpybonpoBoaos (MmoaenmpoBaHue nponssoauTcs no metoauke OPIP3C);

dbaKTUUYeCcKol paccTaHOBKM CBapHbIX cCoeAnHeHul (No AaHHbIM nabopaTopumn MeTannoB) U UX MOAEeNNPOBaHUS
(no meToanke OPIPIC).

MpM HaNMYMM HECKONbKMX BO3MOMKHbIX TEMMNEPATYPHbIX PEXMMOB paboTbl TPybGONPOBOAOB pacyeTbl
BbINOMHAIOTCA ANA Hambonee TANKENOro C TOYKM 3PEHMS HanpsXeHuin B meTanne UM Haubonee ANUTENbHO
[AeNCTBYIOLLEro coueTaHms pabounx TemnepaTyp Ha PasIMUHbIX y4acTKax.

Ha oOCHOBaHMW aHanu3a pe3ynbTaTOB MPOBEAEHHbIX pPacyeToB ONpefenAlTcA AeTaAn W d1eMeHTbl
pr6OI'IpOBOAOB, pa60Ta|ou.Lme C HamMbonblWMMK HanpAXeHnAMM OT COBMECTHOrIO BO3A€V1CTBMH BCEX Harpyxaruwmnx
q)aKTOpOB. OHDEAGHHPOTCﬂ Hanbonee Harpy»xeHHble CBapHble COeEAUHEHNA ANA nocnenyrouero BbinoIHEHNA ANA HUX
cneunanbHbIX pacdyeTos No yTO‘-IHeHHOI\/'i MeTOo4UKeE.

Kpome TOro, paspabartbiBatoTcA pekomeHAauum no ontummsaumm OMNC KpenaeHwui B LENAX MOBbILEHUSA
KMBYYECTM AeTanein, 3N1eMeHTOB U CBapHbIX COeANHEHWNI TpybonpoBoaoB.

BapwuaHT 2. OnpeaenseTca MHAMBUAYAbHbIN OCTaTOUYHbIN pecypc Tpy6onpoBOAOB U UX 3/1eMEHTOB.

PacyeT BbLIMONIHAETCA C Yy4yeTOM JaHHbIX TMEepBOro BapWaHTa, a TaKXe peanusaumm paspaboTaHHbIX
pekomeHaaumit. JonosHUTENbHO YYMTbIBAETCA Cleaylollee:

KECTKOCTb BHOBb YCTAHOBJ/IEHHbIX (M!'IM 3aMEHEHHbIX MO pe3y/bTaTaM O6CJ'Ie,£I,OBaHVIFI) NPYyXUH onop wu
noaBeCoOK;

n3meHeHunA, BHeCeHHble B PaCnosioXKeHnAa onop U No4BeCOK;

coctosiHne TpybonpoBoaoB, oTBevatollee npuHATbIM B HO TpeboBaHuam (B 4acTHOCTM, AedeKTbl
TpybonpoBoaos 1 ONC ux KpenaeHUN, a TaKKe MMetoLMeca 3aemaeHnaA AO0NKHbI ObITb YCTPaHEHbI);

Macca Tenj0BoM U301ALMK, C KOTopoi Tpybonposoa 6yaeT SKCNAyaTUPOBaThCA NOC/E PEMOHTA.
PesynbTathl pacyeta no 060MM BapraHTaM MCMNO/b3YHOTCA B AaNbHelllem Ans:
onpeaeneHva MHAMBUAYaANbHOMO pacyeTHOro pecypca TpybonpoBoAoB 1 ero AgeTanei U 31eMeHTOoB;

060CHOBaHMA peanu3auum pekomeHaaluMii No MOBbIWEHWUIO XMBYyYecTM TpybonpoBoaoB (cornacHo nepsomy
BapuaHTy);

nposeaeHuna Hanagku OMNC kpenneHnin (cm. TabanLy Harpy3ok Ha onopbl U NoABecku NMpunoskeHnsa 4 HacToALWMX
MeToauyecknx ykasaHui);

OpraHuM3aLMn KOHTPOAA 33 TeMnepaTyPHbIMM pacluMpeHnsmm Tpybonposoaos.

7. Mo pesynbTatam paboTbl, BbINOAHEHHOMW Ha 3Tane 1-6, odopmaseTca caedylolwan TexHUYecKan
AOKYyMeHTauun:

aKTbl O TEXHUYECKOM COCToAHUK Tpybonposoaos n OMNC ux KpenneHuii;
BegoMocTh aedekToB Tpybonposoaos 1 OMNC c oTmeTkamu 06 UX YyCTpaHEHUN;

dKCOHOMETPHUYECKAA pPacyeTHaA CXema pr6OI'IpOBOﬂ,OB, YTO4YHEHHaA B pe3y/bTaTe O6C/'I€,CI,OBaHMﬂ, C
0603HaYeHnem PaCYEeTHbIX Y3/10B U CG‘-IGHMﬁ,'

0b60cHOBaHMe BblbpaHHOro BapuaHTa MPOYHOCTHOrO pacyeta (MPWU HANMUYMM B PACYETHOM CXeMe Y4acTKOB,
paboTaloLMX C PasINYHbIMKU TEMNEPATYPamMmM UM UMEIOLLIUX Pa3/IMYHOE BPemMs KChyaTaumm);

xapaktepuctnku MPOM ¢ yKasaHWeM TMNa NPYKUH, UX HKECTKOCTU, Harpy304Holi cnocobHOCTH, Yncna uenen,
cBOBHOAHbIX BbICOT MPYXUH, a TaKKe HebanaHcbl HAarpy3oK Nno oTAe/bHbiM onopam 1 no ONC B uenom;

060CHOBaHME Pa3/IMYHbIX PeLLEHUIA, MPUHATbLIX B MPOLECCe NPOBeAeHUA pacyeTos;
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Tab/MLA HAaNPAXKEHUIN B pacyeTHbIX Ce4yeHusx TpybonpoBoa0B;
Tab/MUa Harpy3oK Ha onopbl M NoaBeckn Tpybonposoaos;

TabnMua pacyeTHbIX BUAUMbBIX NepemelleHnii TpybonpoBoAOB B MeCcTax YCTaHOBKM WMHAMKATOPOB
TEMMEPaTyPHbIX PACLUMPEHU;

BbIBOAbI MO pe3y/ibTaTaM BbINOJIHEHHbIX PAaCYETOoB.
B AOKYMEHTaUUM A0NXKHbI ObiTb OTPAXKEeHbI C/ieAytoLLMe NPUHATbIE B pacyeTax AaHHbIE:
napameTpbl paboyei cpeabl U pecypc TpybonpoBoaa;

MaccoBble Harpyskum gns TpybonpoBOAOB BCEX TUMOPA3MEPOB (pasfenbHo - 4N MeTanna UM TenaoBoM
n3onaunn);

COCPeAoTOYEHHbIe Harpy3KM OT MacCbl 060pyA0BaHUA AN apMaTypbl;
3HaAYeHUA CMeLLEHUI Y3/10B NPUCOEANHEHUA K 060PYA0BaHNIO, @ TAKKE XON0AHbIX PACTAXKEK;

KNtoyeBble ¢U3MUYECKME KOHCTaHTbl M KoadpduumMeHTbl 3anaca (Mmoayan ynpyroct martepuana B paboyem u
XON04HOM COCTOAHMAX; KOIDDULMEHT IMHENHOTO PACLLUMPEHUS; AONYCTUMbIE HaNpPAXKeHUA B paboyem U X0N04HOM
COCTOAHUAX; KO3pDUUMEHT neperpyskn; KoapdpuumeHTbl ocnabneHus, cBA3aHHble C HA/MYMEM CBAPHbIX LUBOB;
KO3bOULMEHTbI, CBA3aHHbIE C peflakcalMen HanpaKeHui).
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MpunorkeHue 10
PABQOTbI, BbINOJTHAEMBbIE NMPU NPOBEAEHUN BTO TPYBEOMNMPOBO/A0OB

B HacTosee Bpema HaKomn/ieH 3Ha4YMUTeIbHbIN ONbIT paboT No pasrpyske TpybonpoBoaoB npu npoeeaeHnu BTO.
MNog TepmmHOM "pasrpyska" 34ecb UM ganee MOHMMAETCS HAJIOXKEHUEe [AOMNOJHUTE/IbHbIX CBA3EM M CUIOBbLIX
BO3/ENCTBUIA (MU3MEHAEMbIX NN CTALLMOHAPHbIX) Ha TPYOONpPoBOAbI B LIEeAsAX NpeAoTBPaLleHMA UCKaXKeHUs UX ocet B
30Hax nposegeHua BTO.

CoBpemeHHble TpybonpoBoAHblE CUCTEMbI MUMEIOT C/IOXHbIE NPOCTPAHCTBEHHbIE KOHOUTYpaLumn. JLoCTOMHCTBO
NPUMEHSEMOlM B HacTosLLee BPeMs TeXHOJIorMM - nposeaeHne BTO 6e3 TEXHONOrMYECKOro [AEeMOHTAXKa
Tpyb6onpoBoA0B U, KaK NPaBWUIO, C MUMHUMANbHO HEOBXO4MMON paspesKon. ITo Hanbosee SIKOHOMUYECKU BbIFOAHOE
pelleHne, KOTopoe NO3BOJIAET AONONHUTENbHO A0O6UTLCA Hoslee paBHOMEPHOW CTPYKTYPbl MeTanna no gavHe Tpyb u
NPUBECTU YKNOHbI TpacC B COOTBETCTBME C MPUHATbIMM HOopmamu. OpHako nposepeHue BTO 6e3 pgemoHTaxka
TpPybonpoBOA0B CO34aeT 3HAUUTEbHbIE TPYAHOCTU ANA UX PA3IPY3KMU.

B npouecce pasorpeBa Ao TemnepaTyp nopsaka 1000 °C TpybOHble CTann CyLLeCTBEHHO MEHSAOT CBOMU
¢du3Myeckne ceoinctea (Moaynb ynpyroctu M KodpOUUMEHT AUHENHOrO PacLMPEHUs), 3HAYUTENbHO CHUMKaeTcA
npegen TeKy4ecT MeTanna M BO3HMKAET OMAcHOCTb "MpoBUCAHMA" HarpeTbix y4acTKOB npu nposegeHun BTO. C
APYroi CTOPOHbI, B KaXA,0M Ce4yeHUn TpybonpoBoaoB B 06LEM CyYae AeNCTBYIOT BHYTPEHHUE YCUINSA U MOMEHTDI,
obycnosneHHble cobcTBeHHOM maccon Tpyb, peakumamm ONC, a TaKKe MOHTA*KHbIMU M PEMOHTHbIMW HaTAramu. B
pe3synbTaTe 6€3 NPUHATUA COOTBETCTBYIOLMX MEP 30HA HarpPeBa MOMKET CTaTb MIACTUYECKUM LIAPHUPOM, B KOTOPOM
npousonaet nsrnb Tpybbl. MO3TOMYy HEOBXOAMMO OrpaHUUYUTbL BO3AENCTBMA MOMEHTOB M YCW/WIM CO CTOPOHDI
XONI0AHOM YacTn TpybonpoBoAa Ha HarpeTblv ans BTO yyacToK. B 3TOM COCTOMT OCHOBHas 3aJaya pasrpysku.

B HEKOTOPbIX Cy4anax NOMOXKEHME YNPYrnX oceil TpybonpoBoA0B CYyLLECTBEHHO OT/IMYAETCA OT NONOXKEHUSA €ro
nepBOHAYa/ibHbIX MOHTAXKHbIX OCel (418 Takmx TpybonpoBOAOB MOCAe MOHTaXKa TpebyeTca, Kak npasBuio,
nposeaeHue AByxaTanHom perynnposku OMNC). Ecam Takol Tpybonposoa noaseprHyTs BTO, To nocne ee nposeaeHus
M3-3a penlakcauMu BHYTPEHHUX YCUAUIA OTKNOHEHME OT MepBOHAYasIbHOM MOHTAXKHOW ocu byaeT euwe 6onee
3HauuTenbHbIM. MosTomy nepen nposegeHvem BTO Takux TpybonpoBogoB AO/KHO OblTb NpPesycMOTPEHO WUX
npeaBapuTesnbHoe (NosIHOe UK YacTUYHOE) NpMBeLEeHNE K NOIOKEHUIO MOHTAXKHbIX Ocell. Bonpoc o HeobxoanmocTu
BbINOJ/IHEHWA 3TOM Onepauum LOMKEH ObiTb peleH Ha OCHOBE MpefBapUTENbHOFO pacyeTa PaccMaTpPUBaeMoro
TpybonpoBoaa Ha AeNCTBME MACCOBOM HarpysKu.

Mpwn TexHosorMyeckom Harpese Tpybonposogos ansi BTO M 0cobeHHO oxnaxaeHuM BO3HMKaeT npobniema,
CBA3aHHAsA C HeobXoAMMOCTbIO MPOBEAEHUS OnepaLmin pasrpyskM B pUTME TEXHOJIOFMYECKUX MpoueccoB. Bpems,
3aTpayeHHOe Ha U3MeHeHMe BO3AENCTBMI Ha TPybonpoBoA UM Ha NepecTaHOBKY CleLMasbHbIX NPUCNocobaeHui,
MOXeT cocTaBnAaTb nopagka 10 - 20 c. Nostomy Bce onepaumnm No pasrpyske TpybonposoaoB A0AXKHbI OblTb 3apaHee
NPOCYMTaHbI, CNIAHNUPOBAHDI, YBA3aHbl C TEXHOOTMYECKMMM onepaumamm BTO 1 yeTko, 6e3 3ageprKeK, BbIMOIHEHbI.
Takum o06pasom, OTBETCTBEHHOCTb BCEX OMepauuii MO BbIMOJHEHUIO PA3rpy3KM HepeagKo COMoCTaBMMa C
OTBETCTBEHHOCTbIO cobntoaeHns TexHonormm BTO.

BakHas posib OTBOAUTCS MOArOTOBMTE/IbHbIM PaboTam, KOTopble BKAOYAlOT B cebAa 03HaKoM/IeHMe Co BceW
MMEIOLLLENC  TEeXHUYECKOW AOKymeHTauuelrt no Tpybonposoay. LUenbto anserca cbop uHbopmauum o
nepBOHa4YaNbHOM MPOEKTE, XONOAHbIX HATArax, pPeanbHbIX YCAOBUAX 3SKchayaTaumm TpybonposBoga W paHee
obHapy:KeHHbIx gedekTtax. Janee (B pabouyem coctosHMM) nNpoBoanTcs obcnegosaHue Tpybonposoga u OMNC ero
KpenieHnin ansa BbiABAEHMA BUAMMbIX gedekToB. MpomnsBoguTCcA UOEHTUOUKAUMA MPYXUH B YNpyrux onopax.
BbINONHAETCA M3MepeHWe Harpysok MPYKMHHbIX onop (B paboyem M XONO4HOM COCTOSIHMAX TpybonpoBoaa).
YTOUHAIOTCA reomeTpuyecknue pasmepbl Tpacc M pacnonoxkeHune anemeHTos OlC, BbIABNAKOTCA OTKJAOHEHWA OT
nepBOHa4YaNbHOro NPOEKTA. 3TN AaHHble byayT HEO6X0AMMbI B fa/IbHELLIEM A7 BbINOJHEHMSA MOBEPOYHbIX PacYeToB
TpybonpoBoga Ha MPOYHOCTb M CAMOKOMMEHCALMIO TEMMNEPATYPHbIX PacMPEHU, a TaKKe A1A BbINOAHEHUSA
pacyeToB onepaLmii pasrpysKu.

Mo pe3ynbTaTamM BbINOJHEHHOTO 06cC/fen0BaHUA pa3pabaTbiBalOTCA PEKOMEHZAUMM MO  YCTPAHEHUIO
BbIiIBIEHHbIX AedeKToB. YacTb AedeKToB (r1aBHbIM 06pa3om 3alleMIeHnI), KOTopblie MOTYT BAUATL Ha NpoBeAeHue
BTO 1 Ha apdeKTMBHOCTb Onepaumin pasrpysku, 40XKHa ObITb yCTPaHEHA 40 HaYvana BCeX Aa/ibHEMLWMNX onepauuni.

B HEKOTOPbIX C/Ay4aAX Ha Ha4da/lbHOM 3Tane p360T MOTyT 6bITb noAaroToBneEHbl TEXHUYECKOE 3adaHnNe U
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OOKYMEHTauMsa A5 3aMeHbl 6PakoBaHHbIX UAM HE0CTAaTOYHO IPYy30MOAbEMHbIX MPYKUHHbBIX NOABECOK, MU3MEHEHMUS
KOHCTPYKLMI OMOP, @ TaK}Ke BbIMOJIHEH 3aKa3 3TUX 3/1IEMEHTOB A/1A NOC/eAyoLero MoHTaxa Ha TpybonpoBsog nocne
3aBeplueHns Bcex onepauunit BTO.

Hdanee "no mecty" yTOYHAIOTCA TEXHMYECKME BO3MOXKHOCTM AN1A OCYLECTBAEHUA MEpPONnpPUATUA Pas3rpysKu:
MeCTa BO3MOMHbIX packpenneHuin TpybonpoBoaa Ha METa/IOKOHCTPYKUMAX, Haauume TpebyemMoro Koan4yectsa
rpy30nogbeMHbIX YCTPOMCTB U MaTepPUasoB N8 UX U3roToBAeHMA. PaspabaTtbiBaeTca AOKYMEHTaLMA, pasmeLLaeTcs
3aKa3 Ha W3roToBNAEHWE [OMONHUTENIbHBIX META/IZIOKOHCTPYKLUMA M MNpUCiocobaeHuii (npu HeobxogumocTw).
PaspabaTbiBatoTCa peKomeHZauMM Mo APEHMPOBaAHUIO TPyboMnpoBOAa, Cpe3Ke MeLatoWwmx BCNOMOraTe/ibHbIX
TPybonpoBOAOB U METANNNIOKOHCTPYKUMIA, a TakkKe (coBmecTHO ¢ nepcoHanom TIC) HageKHOMY OTK/OYEHUIO OT
paboTatowmx TpybonposooB. Ha ocTbiBleM Tpybonposoge (¢ TemnepaTtypoi He 6onee 50 °C) Npy*KMHHbIE NOABECKM
OUKCUMPYIOTCA KECTKUMWU CTAXKKaMKU. HeobXxoaMMo NoAYepKHYTb, YTO GUKCALMA MPYXKUHHLIX MOABECOK AOJ/IMKHA
BbINO/IHATLCA 4,0 CHATMA ¢ TpybonpoBoaa TENN0BOM M30ALMK. DTO NO3BOJIAET COXPaHUTb YN PYryto ocb Tpybonposoza.

Mocne CHATMA TenN0BOM M30AALUN BbIMOAHAETCA BHELWHWIA OCMOTP TPY6ONPOBOAa U U3MEPEHME YKAOHOB (Man
NporMboB) ero ropusoHTaNbHbIX Y4acTKoB. OTK/AOHEHMA OT MPAMOJIMHEMHOCTM M ApPYyrue BUAUMbIE AedeKTbl,
NOABMUBLLMECA MPU MOHTAXKE W IKCNyaTauumn, GUKCUMPYIOTCA NPUEMOYHBIM aKTOM nepes Hayanom BTO.

Bo MmHorux cnyyasax nposegeHue BTO TpebyeT BpeMeHHOro noo4yepesHOro 4eMOoHTaXa U MOBTOPHOMO MOHTaKa
OMOPHbIX 3/1IEMEHTOB. TV 3/IEMEHTbI CaMM Mo cebe HepeLKOo ABAAIOTCA YACTbio CUCTEMbI PA3rpy3Kku Tpybonposoaa npu
nposegeHun BTO. B cuny Toro, uto pe3bboBble YaCTU ITUX 3N1E€MEHTOB AJINTENIbHO IKCM/YaTUPYHOTCA B YCAO0BUAX
BbICOKMX TEMMNEPATYP, OHM YalLle BCEro OKMUCAEHbI U MOKPbITbI C/IOEM OKa/IMHbI, NO3TOMY AN1A UX ObICTPOro 4eMOHTaXKa
M NOCNefyloLero MOHTaXa BCe pasbeauHAeMble pe3bboBble COeAMHEHUA AONXKHbI ObiTb 3apaHee MoABEPrHyTbI
pesnsunun.

B HacTosAlee Bpems MPUMEHAITCA rnaBHbiM 0bpa3om aABe TexHosnorum nposedeHusa BTO, ona KoTopbix
onepauuun pasrpysku nmetoT cBom ocobeHHocTH. Mo nepBoi TexHonornm BTO BbINOAHAETCA KOPOTKUM (40 400 mm)
NoABUKHbIM UHAYKTOPOM, MO BTOPOWM - A/IMHHBIM (80 8 M) HENOABUMHBbIM UHAYKTOPOM. C TOYKM 3pEHUSA OCHALLLEHUSA
onepaumin pasrpyskuM pasHULA COCTOMT B TOM, YTO ANA MOABUXKHOIO WMHAYKTOpPa MO Mepe ero nepeasukeHus
HeobxoaMMO [EeMOHTMPOBaTb OMOpPHble nNpucnocobneHuna nepes HUM UM BOCCTAHABAMBATb 33 HWUM, a Ajd
HEMNOABUXKHOIO - COXPaHATb PeryiMpyemble ONopHble NPUCNOCOb6AEHNA BHYTPU HarpeToi 30Hbl. B nocnegHem cnyyae
HeobX04MMO 3aMEHUTL XOMYTbI LUTAaTHbIX NOABECOK BPEMEHHbIMWU. Kpome TOro, U3-3a pasHuLbl 4/IMH HarpeBaembIx
30H W, COOTBETCTBEHHO, UX TEMMEPATYPHbIX PACUMPEHU BO BTOPOM C/ly4ae OTBETCTBEHHOCTb OMNepaLyMi pasrpysku
CYLLECTBEHHO BbllIe, MOCKO/IbKY WMMEHHO A/A 3Toro cnocoba TennoBble PaclIMPEHUa HepeaKko NPUXOAMUTCA
KOMMEHCUPOBATb C MOMOLLLbIO CU/I0BbIX BO34,ENCTBMIA HA XO/I0AHbIE U HarpeBaemMble 30HbI Tpybonposoaa.

Ha mHorux TpybonpoBodax, B TOM uucie U oTpaboTaBWIMX pacyeTHbI Pecypc, ANs CHUMKEHMA YCUAUK OT
TemnepaTypHbIX pacluMpPeHmUiA BbINOAHANACh X0/10iHaA PacTaXKKa. Kak NoKasblBaeT OnbIT, aHaN0OMMYHbIE PACTAXKKN (HO
Y}Ke B HEMPOEKTHbIX 30HAaX) MOI/IN BO3HMKHYTb MOC/IE BbIMOJIHEHMA Pa3/IMUHbIX BUAOB peMoHTa Tpybonposoaa,
CBA3AHHbIX C pa3peskol Tpyb. ITo 06CTOATENbCTBO BHOCUT 3HAUYUTENbHYIO HEOMPeAeNeHHOCTb B UCXogHoe
HanpsXXeHHoe cocToAHMe TpybonpoBoAa, KOTOpas 3HAYUTENIbHO YC/OXKHAET BCE Onepauuu no pasrpyske
TpybonpoBoaa, 3aCTaB/AA 3apaHee 0XnaaTb Yr/10BbiX AePopMaLMil BO BCEX BO3MOMXKHbIX HanpaBieHuax. HenpunHsatue
COOTBETCTBYIOLINX MEP K PacKpenieHuto NpuBoauT K cylllecTBeHHon aedopmaumm ocn Tpybonposoaa Npy Nnepsom
e ero Harpese. BbIX040OM M3 NONOXKEHUA MOXKET CTaTb pa3peska B Kakom-n1Mbo mecte Tpybonposoda ANa CHATUA
CUNOBOrO BO3AEMCTBMA OT U3BECTHbIX M HEM3BECTHbIX XONO0AHbIX HaTAroB. Takas BO3MOMKHOCTb HEPEAKO NOABASAETCA
BCNeACTBME pes3ynbTaToB BXxogHOW aedeKTockonuu metanna TpybonpoBoaa nepen nposegeHvem BTO, koraa
BbIIBAAETCA HEOOXO4MMOCTb B 3aMeEHE TeX UM UHbIX 3/IEMEHTOB M3-3a HEAOMYCTUMbIX BHYTPEHHUX AedeKTOB. B 3TOM
cnyyae paspeska Tpybonposoga nepen nposeaeHnem BTO HeobxoaMma M ee MOXHO WMCMO/b30BaTb AJA CHATUSA
BHYTPEHHUX HanpPAXKeHN M.

Ecnn BTO npoBoautcs 63 MCNOAb30BAHWA MHEPTHbIX Fa30B MM OTKAYKM BO3AyXa, TO NO 3aBEpPLUEHUN BCEX
onepauunit 06bI4HO NpeaycMaTPMBalOTCA KMCAOTHas NPOMbIBKA M NpoayBKa TpybonpoBoaa ANA yAAaNEHUA OKA/IUHDI.
TpybonpoBsog, AnA 3TUX Liefeit TakxkKe pa3pe3aeTca. ITUM MOXHO BOCNO/1b30BaTbCA 3apaHee, nepes Hadaaom pabot
no BTO, Ana CHATUA BHYTPEHHWUX HanpaxeHW. MOXHO TaK)Ke BOCMONb30BaTbCA paspeskoi Tpybonposoaa AnA
AEMOHTaXKa pacxo40MepHbIX Walib.

Mocne Toro Kak obbem paboT no nposegeHnto BTO 1 MX KOHKPETHbIE YCI0BUA ONpeaeneHbl, MOXKHO NPUCTYNaThb
K BbIMOJIHEHWIO PAacYeToB Pasrpy3ku. Llenb pacyeTos - onpegenntb A1 KaxKaol 30Hbl TpybonpoBoaa Heobxoaumble
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MU BO3MOKHbI€ MO KOHKPETHbIM TEXHUYECKMM YC/NIOBUSIM OrPaHMYEHUs U CU/IOBble BO3AEWCTBMA Ha Harpesaemblit
Y4YacToK. BbINosHeHWe pacyeToB ABAAETCA, KaK MPaBMNO0, HEObXOoAMMbIM, MOCKOJIbKY AaKe AN MPOCTbIX CXem
TpybonpoBOA0B 3aTPYAHUTENLHO BPYYHYIO OLEHUTb MEXaHWYeCKue HanpsaxkeHusa. Kpome Toro, pacyeTHbIM nyTem
MOXHO 3apaHee BbibpaTb BapuaHT pasrpysku, Hambonee sKOHOMUYHbIN C TOUYKU 3peHuA Tpyao3aTtpaT. B HacToAllee
BPEMSA MMEIOTCS NPOrpammMHble CPeacTBa, CneLmanbHo NpeaHasHayeHHble 41a 3TUX Lenel.

[0oCTaTOYHO YacTo AN1A Pasrpy3KM UCMOJb3YOTCA AOMNOHUTE IbHbIE HEMOABUMKHbIE MU NOABUMHbIE KECTKME U
ynpyrue noaBecku, AOMKPaTbl, CneumanbHble TeNEXKKWU, HanpaBAAioWmMe MeTaNNOKOHCTPYKUMU, a TakkKe 6oKoBble
YKECTKME U NPYKMUHHbIE OTTAXKM. B HEKOTOPbIX CyYanx (Hanpumep, npy nposeaeHnn BTO Ha M-06pasHbIX TPYOHbIX
KOMMNeHcaTopax) pasrpy3ka BegeTca O4HMM WK ABYMA PEryinpyembiMn CUA0BbIMW BO34ENCTBUAMM B 3aBUCUMOCTU
OT TeMnepaTypbl Harpesa. B Tex ciyyanx, Koraa ecTb HE0H6X0AMMOCTb B MU3MEHEHUN MONOXKEHUA ocu Tpybonposoaa
(Hanpumep, Npy BUAMMBIX Npornbax), Mcnonb3ytoTca aedopmupytowme npucnocobneHms ([OMKpaThl), @ KOHTPOb 33
nX AencTenem BeAeTcs No crneumnasbHbIM MHANKATOPaMm.

B oCHOBY TEXHMYECKMX PeLLEHNI NO pa3rpy3Ke OT cobCTBEHHOM Macchl TpybonpoBoaa 3aKnaablBaeTca pasmep
ponyctumoro 6e30nopHOro nposietTa HarpeTol YyacTn TpybonpoBoaa, KOTOPbIN 3aBUCUT OT maTepuana Tpybbl, ee
TMNopasmepa, TemnepaTypbl Harpesa M Pa3mMepoB HArpeToi 30Hbl (BMeCcTe C 30HOM TEPMMYECKOro BAWMAHUA) U
coctasnseT oT 1 Ao 3 M. MakcMManbHble 3KBMBaANEHTHbIE MEXaHUYECKME HaNpPSAMKEeHMUA, BO3HMUKAOLWME Ha HarpeTom
y4yacTKe OT BCeX BWAOB BO34ENCTBUIM, He [OJ/KHbI npesblwate 80% AOMNYCTMMOrO YPOBHA HAMpPAXKEHUN,
onpeaensemoro no npeaesny nponopuuoHaabHOCTU NPU MakCMManbHoM Temnepatype BTO.

Havano pa6oT no nposeaeHunio BTO pekomeHAyeTcA Ha3HayaTb Ha y4acTKax, Hambonee yganeHHbIX OT mecT
pesa TpybonpoBoaa. Takol BbI6Op AaeT BO3MOKHOCTb NPU HEOHXOAMMOCTM BbINPaBAATb OKOHYATE/IbHOE NOJI0XKEHME
ocu TpybonpoBOAa NOC/E BbINOSHEHUA HECKO/IbKMX MPOMENKYTOUHbIX MOArM60K.

Oco6eHHO BaKHbIM C TOYKM 3PEHUA Pa3rPy3Ku ABASAETCA MepBbli HAarpeB Ha KaXKAOM OTAE/NbHOM y4yacTKe
TpybonpoBoaa npu OTCYTCTBUM MOJIHOM YBEPEHHOCTM B TOM, UYTO €ro BHYTPEHHWE cunoBble GaKTopbl BAM3KKM K
pacyeTHbiM. [NA nepBOro Harpesa B 3TOM CAy4ae MO CneuManbHbIM MHAWKATOpPaM MNepemeLLeHNI TWaTesbHO
KOHTPO/IMPYIOTCA MepemelleHnn Tpybonposoaa. Mpy BbIABNEHUU HexeNaTeNbHbIX TEeHAEHUMI B NepemeLLeHnsax
(kopobnenue Tpybonposoaa) paboTbl no nposeaeHuto BTO npuocCTaHaBAMBAOTCA A0 MPUHATUA TEXHUYECKOTo
pelleHns, NPenATCTBYIOLLEro 3TUM TeHAeHUMAM. MpY NOBTOPHbIX HarpeBax TakMX yHaCTKOB Pa3rpysKa BbINOAHAETCA C
y4YeToM OMnbITa MepBOro Harpesa.

KoHTponb cocToAaHMA TpybonpoBoga BO Bpems oOnepauuii HarpeBa BK/YaeT B ceba ocmoTp Tpy6bl,
perncTpaunio TemnepaTypHbIX Noaei U nepemeLeHnin Tpybbl U CpaBHEHME MOJIYYEHHbIX AaHHbIX C PacyeTHbIMMU,
MPOBEPKY CTEMEHU HATAMKEHUA TAT BPEMEHHbIX OMOP M COCTOAHUA ONOop B 30He nposeaeHus BTO.
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HAY4YHO-MNPON3BOACTBEHHOE OB bEANHEHWE

TEXKPAHOHEPIO

OpraHmsauua okasbiBaeT KOMIJ1IEKCbI pBBOT:

JKCcnepTHblie
ycnyru no
NPOMbILWIEHHOM

e JKcnepTU3a NPOMBILWIEHHON 6e30MacHOCTU TEXHUYECKMX YCTPOWCTB, 30aHWM U
COOPYMEHWIA, IOKYMEHTALIMM Ha OMACHbIX NPOV3BOACTBEHHbIX 06beKTax (Or10)

« UbcriejoBaHvie CTPOMTESIbHbIX KOHCTPYKLMIA, 30aHIA, COOPYHHEHNI.

e Paspabotka nnaHoB Meponpuatui (MJ1A, MMJIA), TJIAPH, TexHonornyeckmx
PEernaMeHTOB, NaCcropTOB TEXHUYECKUX YCTPOVICTB, TEXHUYECKOE OCBUAETE/IbCTBOBAHME.

KoHcynbTaumoH-
Hbl€ YyCnyru no

NPOMbILLUIEHHOM
6e3o0nacHocCcTH

o [IpoMbiLLNeHHbIA ayauT NpeanpuUATUN, T.e. NPOBEaEeHV e 06CNe[oBaHNA Npeanpua-
TWIA Ha COOTBETCTBYIE TPEOOBAHWAM NPOMBILLIIEHHOV 6E30MacHOCTL.

o Upentudurauma n knaccudurayma 00 no yeTbipeM Klaccam OnacHoCTH, Conpo-
BOMOEHME B PocTexHazI30pe.

e [lomMoLLb NpyY NULLEH3UPOBaHUM AeATENIbHOCTU Ha aKcnnyaTauuio O0.

NMpoexkTupoBaHue

e [IpoeKTpoBaHMe HOBbIX NPOU3BOACTB.

o UHKeHepHbie n3bickaHuA (06creoBaHye, OLEHKa COCTOAHMA).

* Pa3paboTka NMpOEKTOB TEXHUYECKOro MepeBOOPYHEHUA, KOHCepBauuu,
nmrkemaaumm Or10.

* HerocynapcTBeHHaa 3KCnepTU3a MPOEKTHOM [OKYMEHTALWW, COMpOBOMOEHVE Mpu
MPOXOMKAEH MOC. 3KCMEPTVI3bI POEKTHOM JOKYMEHTaLMM.

e 3HeproayauT - NPOBEAEHWE 3HEPreTU4ECKMX 0BCNEN0oBaHNIA C COCTABIIEHWEM 3HEPIO-
MacriopToB, BK/oYan TEM0BU3MOHHOe 06Ce0BaHMe 3aHuii U COOpYeHWIA, paspaboTka
nporpamMm 3HeprocbeperkeHus.

e Paspabotka cxeM TennocHabyenua, BopocHabeHuA, aneKkTpocHabeHus
HaceNeHHbIX NYHKTOB.

OueHka
COOTBETCTBUSA

o CepTudurauma obopygoBanma Ha coorserctaue pernamentam: TP TC 010/2011;
TPTCO11/2011;TPTC016/2011; TPTC032/2013; TPTC004/2011; TPTC020/2011.

* OueHKa cooTBeTCTBUA NUPTOB (OeKapaLmA, NOHOe 1 NEePUOAVYECKOE TEXHNYECKOE
0CBMOETE/bCTBOBAHME).

* CneuuanbHasn oLieHKa yc10Bui TpyAaa ( paboumx MecT).

O6yueHue,
arrecrauma

« [podeccroHansHoe 0byyeHve (bonee 150 pabounx npodeccuin). MNpepaTrectaumoHHan
MoarotoBKa (MpoMbILLNeHHaA 6e3onacHocTb, 3neKTpobesonacHocts). OxpaHa Tpyda.
lNorKapHaA 6e30nacHOCTb.

o ATTeCTaLVA NabopaTopuii U CeLVanCTOB HepaspyLLatoLLiero KoHTponA (JTHK)

JKonornyeckas
6e30nacHoOCTb

e Paspabotka npoekTos 1B, [N/, 0bocHoBaHWe AeATeNbHOCTY Mo 0bpaLLieHuio C 0TX0fa-
MM

. Pa%pa60THa NPOEKTOB CaHUTapPHO-3aLLUTHOW 30HbI NpeanpuATUA (C33).
« JlabopaTopHble UCccrieoBaHuA, 0THop M Nepei4Han 0bpaboTka npab.

CrpoutenbcTBO,
MOHTaX

o INEKTPOMOHTaKHbIE, 3NIEKTPOPEMOHTHBIE U 3NIEKTPOU3MEPHTENBHBIE PabOTHI.
o VCTIbITAHWA M M3MEPEHUA 3IEKTPOYCTaHOBOK NOTPEOUTESIEN.

 MOHTaK, Hana/IKa, PEMOHT M TEXHUUYECKOE 06CIyMvBaHVe npubopos 6esonacHocTy.
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