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VAK 621.186.3(083.96)

METOAUHECKUE YKASAHUA

NO HANALKE TPYBONPOBOAOB

TEANOBBIX IAEKTPOCTAHUMIA, PA 153-34.1-39.401-00
HAXOAALLUXCH B IKCNNYATALUW Biamen PA 34.39. 401

Cpok geucmsus yCMAHOBAEH
c 01.07.2000 r. go 01.07.2005 r.

1. OBLUE NOJIOXKEHUA

1.1. Hacrosmue MeTopuyeckue yKasaHus paspaboTaHBI Ha
OCHOBe 000011eHMsT HAKONACHHOIO ONbITA HAaAAAKU U 3KCIIAyaTa-
Iy TPpyoOonpoBOAOB. B HUX yuTeHBI pe3yAbTaThl MHOIOYMCAEH-
HbIX PACYEeTHBIX M 3KCIepPUMEHTAABHBIX UCCACAOBAHUM, @ TAKXKe
TpeOOBaHUS ACHCTBYIOLMX HOPMATUBHBIX AOKyMeHTOB (HA) [1],
[2] u [6].

Hanaaka TpyOonpoBOAOB COCTOUT B 06ecneyeHUH IPOEKTHO-
ro (pacuyeTHOro) IOAOXKEHHMS UX YIPYruX oCceM, yCTpaHeHUuH pas-
AWYHBIX 3aileMAeHud, oOecneyeHUM padoTocriocobHOCTH BcCeX
3AeMEHTOB ONOPHO-1oABecHON cucreMbl (OITC) kpenaeHun U
obecrieyeHU HAAEXHOIO APeHMpPOBaHUs TpybonpoBOAOB. Kpo-
Me TOr'O, 3apader HaAdAKHU sBAgeTcsl obecrieyeHre ONTHMAAbLHBIX
3HaYeHNM HArpys3ok Ha 3aeMeHTh! OIIC kpenaerun.

Meponpusarusa no Harapake Tpybonposoapos u OI'IC ux Kpen-
A€HUH, TNPEeAYCMOTpPEeHHbIe HACTOSIMUMU MeToaAnyeCKMMHU YKa-
3aHMSIMM, HaIPaBAGHEI Ha of0ecrie4yeHHUe IKCIIAyaTAalMOHHOM Ha-
A€XXHOCTH TPyOONPOBOAOB IIPU BO3AEHMCTBHU HAa HUX BHYTPEH-
HEero AGBA€HUS, YCUAUM CAMOKOMIIEHCAIIUM TeMIIepaTyPHLIX pac-
IIMPEHN, MACCOBLIX HATPY30K U peaKIU¥ Ornop M MOABECOK.

ITpumeuaHue. Pe)XMMEI NpOTrpeBa ¥ PacXOAKHUBAHKS TPYOOIIPOBOAOB,
TAaK)Xe€ BAMSIOIME Ha HAAEKHOCTb MX 3KCHAyaTal[, PerAaMeHTHPYIOTCH
3KCIIAYATAIlMOHHLIMH UHCTPYKUMAMM.
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1.2. AencTBue HacTOAIUX MeTOAUUECKUX YKl patiipo-
CTPAHAETCs Ha BCe TPYOOIPOBOABL, IMMOABEAOMC I I | 'OC TOD-
TeXHapA30py Poccuu.

1.3. Hacrosmue MeroaudecKkue yKazaHus IIPOATTi (R AAA
PabOTHHKOB SAEKTPOCTAHIUH, CAYIKO AO-3HEPTO U IOADIIACAC-
HUH CTIEITUAAM3UPOBAHHBIX HAAGAOUYHEIX U PEMOHITINK IIPALLH-
ATUN U OPraHU3aLMH, OCYILECTBASIOWMX SKCIAYLUIIOIIIHA
KOHTPOAL TPYOONPOBOAOB, UX PEMOHT M HaAAAKY.

1.4. MepoupuaTusa no Harapke TpyborpoBopoB u O ux
KpPENMAEHHUH NPOBOAATCA B HECKOABKO 3TAllOB.

Ha nmepBoM mu3yd4aeTcss TeXHUYECKas M IIPOEKTHAsA AOKYyM(1(:
Talla TPYyOOIIPOBOAOB.

Ha BTOpPOM 3Tane BEIITOAHAETCA OOCAEAOBAHHE TEXHUYECKO-
ro COCTOSTHMSI TpYOONPOBOAOB M pa3padarniBaloTcss HeoDXoAH-
MBIE MEPOIIPUATHUSA B LJEASIX IMOBLIIIEHUN UX HAAE)KHOCTH.

Ha TtpetrbeM 3Tarie — BLIIIOAHAETCH pacyeT TPYyOOIpPOBOAOB
Ha MPOYHOCThL ¥ CAMOKOMIIEHCALlUIO TeMIIlepaTyYpPHLIX pacuiupe-
HUM C YYE€TOM PE3YABTATOB BhIIIOAHEHHOIO O00CAEAOBAHHSI.

Ha yeTBepTOM 3Tane BBIITOAHSAETCSA HAAAKA TPYOOIPOBOAOB
n OI'lC ux KpenaeHU#M B 11eAs1X COOAIOAEHHUSA HOPMATUBHBIX Tpe-
OOBaHUM.

POABL Ka’KAOTO M3 NEPEYUCACHHBIX 3TAIOB B 3aBMCUMOCTHU OT
[IPAKTHYECKOU TIOTPEeOHOCTH MOXKeT ObITh pa3anuHa. Heobxopan-
MOCTB IIPOBEACHHsI BCErOo KOMIIAEKCA pPaboT, OTAEABHREIX 3TAIlOB
HAU OTAEABHBLIX PA3AEAOB 3TAIIOB YCTAHABAMBAETCSA AEUCTBYIO-
muM HA, a TakKe perrnaMeHTHUpPyeTrcsi HacToSAuMMH MeTtoau-
YeCKUMH YVKa3aHUSIMHU.

Karabii TpyOOTIPOBOA SIBASIETCSH CUCTEMOH, B KOTOPOM 3aBU-
CUMOCTD HaAEIKHOCTH PAaOOTHI OAHUX IAEMEHTOB OT APYTHUX BeCLMa
3HAUYMTEABHa, II03TOMY HEOOXOAMMO pacCMaTpUBaTh COBMECTHO
HEKOTOpHIe OIlepalid peMOHTA M HaAdAKHM TPyOOIIpOBOAOB, ITO-
CKOABKY OHHU TECHO CBsI3aHEI Me’XAY COOOH.

1.5. C BBIXOAOM HacTOAKUX MeTopuYeCKHUX yKas3aHuM yrpa-
YUBAKOT CUAY 'MeToAHMdYeCcKUe YKa3aHMs II0 HAAAAKe IapoIpo-
BOAOB TEIIAOBBIX JAEKTPOCTAHIIUM, HAXOAAIIUXCS B 3KCIIAyaTa-

nun" (M.: CITO Corosrexsuepro, 1981).
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2. TPEBOBAHUA K TEXHUMECKOW AOKYMEHTALIUW
TPYBONMPOBOAOB

2.1. TexHnyeckas AOKYMEHTALUsA TPYyOOIPOBOAOB AOAKHA
COOTBETCTBOBaTh TpeboBanuam [1], [2], {4] u [J].

2.2. B TexHu4YeCcKoN AOKYMEHTAIX MOMHMO MOHTAa KHBIX Yep-
TeXeM AOAXKHBI OBITH [PHUBEAEHHI:

aKCOHOMEeTpUYEeCKHEe CXeMbl C Ppa3MepHbBIMUA AMHUSMH U YKa-
3aHMEM MeCT YCTaHOBKH OTIOP, IOABECOK ¥ HHAUKATOPOB TeMIie-
PATypPHEIX pacClIUpeHUH,

3HaYEHUS HArpy30K Ha HPYXUHHBIE ONOPHLI U MOABECKH
(TTPOTI) B MOHTa>XHOM, XOAOAHOM M paboyeM COCTOSIHUNX, a TaK-
J)Ke COOTBETCTBYIOUIME BLICOTHI HPYI)KHUH.

Ilpumeuarnue. I'lop TepMHHaMH “MOHTa>XHOe, XOAOAHOe M paboyee
COCTOSIHUA" NOHHUMAETCH CAeAVIolee:

MOHTa)>KHOE COCTOAHNEe — TPYOOIIPOBOA 3aKpEIAeH HAa BpeMeHHBIX MAH
IIOCTOAHHLIX ONOPAaX, 3aBapeHbl BCe CTHIKM, HAAOJKEHA TeIIAOBas N30AAIN,
MOHTa)XHasl OCh TPYOOIIPOBOAA 3a(PHKCUPOBAHA Ha METAAAOKOHCTPYKIIUSX,
IIPY)XUHBl BHLIKAIOYEHBI U3 palbOThl CTIKKAMM (IUINUABKAMHU), OTCYTCTBYeT
pabouasi cpeaa;

XOAOAROE COCTOffHME — TpPYOONPOBOA HUMeeT TeMlepaTypy MOHTaX-
HOI'O COCTOSIHHA M I'OTOB K OIlepallusM NporpeBa, Npy>XHUHLE! 0CBOOOXACHE]
OT CTSKEK, BhIIIOAHEHA peryAMposKa Harpy3ok ITPOIT, noAroxeHue yka3sa-
TeAell TeMIepaTyYPHBIX paCHIUPEHUH OTMEYEeHO Ha KOOPAMHATHLIX NNAACTHU-
Hax (MAM COBIAAQET CO CAGAAHHOM paHee pa3MeTKOHM XOAOAHOIO COCTOS-
HHA), TPYOONIPOBOA 3anlOAHEeH paboues CpeAOoH;

paboyee cocTosgHMe — TPYOOIIPOBOA HAXOAHUTCSH NPKU HOMHHJAABHBIX (pac-
YeTHBIX) NapaMeTpax pafouen CpeAbl, IOAOKEHHE MHAHKATOPOB TeMiepa-
TYPHEIX paCuiMpeHUH OTMeYeHO Ha KOOPAWHATHLIX MAACTUHAX (MAM COBHAAQeT
CO CAGAAHHOM paHee pa3MeTKOX pabovero CoCToAHMA}, BLICOTHI npyskuH FMPOTT
COOTBETCTBYIOT IIPOEKTHLIM 3HAYEHUAM;

3Ha4YeHUsI BUAMMEBIX PACUYeTHBIX TeMIEepaTyYPHBIX pacllupe-
HUHN TPYOONPOBOAOB B MeCTaX YCTAHOBKU MHAUKATOPOB TeMIIe-
PAaTYPHBIX pacIlVpPEeHUN;
3HAYEeHUs TEXHOAOTMYECKUX 3a30P0OB B MeCTax NPOX0oAa TPY-
OONIPOBOAOB UYepe3 HEPEKPLITHUS U NAOLIAAKHA OOCAYKMBaHUSA (C
Y4YETOM TOALUHBI TEIAOBOW HU3OASIIUN) U TeMIepPAaTypPHBIX pac-
HIPEeHUM B MeCTaX YCTAHOBKU APEeHa)Ked U AMHUM INOCTOSAHHOTO
[Iporpesa;
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PacyYeTHLIA CPOK CAY>KOBI, paCYETHOE YHUAD 1IYCKOB U3 XO-
AOAHOTO cocTosiHUs (s TpyOomnpoBoaoB I u [ kareropus);
IIPOEKTHBIE MapaMeTphl paboyel cpeanl.

IlTpumeuanun: 1. Ecau oTBeTBACHMS TPyOONPOBOAL, CINIAIIILIE C HAM
B OAHY pPacyeTHYIO CXeMY, ¥ CaM TPYOOIPOBOA, IKCIAYATHDYIONCH 1LIPU pas-
AWYHBIX N1apaMeTpax CPEeAbl UAU AASL PA3AUYHBIX OTBETBACLIVI BOMSL DKCII-
AyaTaluy Npu pabo4yux napaMeTpax He OAMHAKOBO, TO B IIPOCKIIION AOKY-
MEHTALIUY AOAKHEI COAEPIKATLECS YKa3aHHbIe CBEACHUS MO KAKAOMY TakoMy

OTBETBACHHIO B OTACALHOCTA.
2. TepMmuR "onopa” B pqaAbHeHLIEeM OYAET UCIIOAB30BATLUS LIPHMOITH-

TeABHO K AIOOBIM 3AeMenTaMm OT1C, BOCHPUHUMAIOMMM MACCOBYIO D YUKY
TpybonpoBoaoB, a "ITPOIT" — ToabKO MpuMeHHUTEABHO K areMmerrraM Ol (€

COAEPKAIUM YIIPYrde 3AeMeHTHhI,

2.3. Ilpn aHaAM3e MOHTAKHOH U IKCHAYATAUHMOHHOWU AOKY-
MEHTAlMH, OCYIIEeCTBASIEMOM Iiepep oOCAepAOBaHUEM TPYyOONpO-
BOAOB, HEODXOAMMO OOpaTUTL BHUMaHUE Ha:

aKTBEl O IIOAOJKEHHH MOHTA)XHBIX OCeH TPyOOIIPOBOAOB;

HaAM4YME B AOKYMEHTalluM TPpyOOImPOBOAOB AKTOB O IIPOBEAE-
HUU XOAOAHBIX PACTAXEK {€CAU OHM OBIAM NPEAYCMOTPEHE! IPO-
eKTOM);

COOTBETCTBHE IIPOEKTY TUIIOPA3MEpPOB AeTares U IAEMEHTOB
TPYOONIPOBOAOB, apMATyphl, 3aMEeHEeHHbIX B IIPOoLecCe MOHTa’Ka
UAU PEMOHTA;

rPAHUIBI YHACTKOB C PA3AMYHON MAacCcou | M NOrOHHOM AAU-
Hb! TEIIAOBOH HU30AALIMU TPYOONPOBOAOB (AA TPYO OAMHAKOBAIX
TUIIOPAa3MEePOB);

HaAWYHe COTAACOBAHHBIX TEXHUUYECKUX PEIleHUH IO U3MeHe-
HUIO0 KOHCTPYKLUH ONOD HAM IIOABECOK, HMX PAaCIOACXEHHUIO U
CBOMCTBAM MO CPABHEHUIO C NPOEKTHBHIMH AAHHLIMU;

HaAM4YHe (POPMYASIPOB IO 3aTAKKAM IIPYXKMH M HArpy3KaM
OIIOP ¥ IIOABECOK B PA3AHYHLEIX TEIIAOBBLIX COCTOSAHMAX {M UX AO-
CTOBEPHOCTBD);

Haauuyre POPMYASIPOB IO KOHTPOAIO TEMIIEPATYPHLIX pacliu-
PEHUH IO COOTBETCTBYIONINM MHAMKATOPAM (U X AOCTOBEPHOCTD),
HaAnuMe MHGPOPMALUY 10 TEMIIEPATYPHEIM PACLUIMPEHUSAM IIpH-

COCAMHEHHOro 00OpPYyAOBAHUSA,
A@HHBI€ BRIIIOAHEHHEIX paHee 00CAeAOBAHHH.
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3. OBCNENOBAHUE TEXHUYECKOIO COCTORHUSA
TPYBEONMPOBOAOB 1 ONC NX KPENNEHUN

3.1. Tlochre 03HAKOMAEHHUS C IIPOEKTHOU, MOHTa)XHO-CAATOY-
HOM, PEMOHTHOM M 3KCIIAYATALIMOHHOU TEXHUYECKOH AOKyMeEeH-
Talen NPOBOAMTCSA OOCAeAOBaHHEe TPYOOIIPOBOAOB B LIEASIX:

[IPOBEPKU TEXHUYECKOro COCTOSAHUA TPyOOIPOBOAOB M HX
Ol'lC arsa onipepeAeHHs1 COOTBETCTBUA YCTAHOBAEHHBIM TpeOOBa-
HUAM (CM. pasA. O HacTosmux MeTopryeckKux ykas3aHu);

OIIPEAEAEHUs [IPUYUH TeX UAW UHEIX HEHCIPaBHOCTEeH, BbIs-
BUBILINXCS B IIPOLECCe 3KCIIAyaTallud TPYOOIIPOBOAOB;

olipeAeA€HHsI BO3MO)KHOCTU IIDOAAEHHSI pacyeTHOro CpoKa
CAYKOBI TpYOOIIPOBOAOB (B COBOKYITHOCTH C AAHHBEIMH KOHTPOAA
COCTOSIHUSI METAaAAQ).

3.2. CooTBeTcTBHEe (DAaKTUYECKOro MCIIOAHEHUSI TPYyOOIpPOBO-
AOB IIDOEKTY OIIPEAEASIeTCsl COIOCTAaBACHUEeM (PaKTHYEeCKUX pas-
MEPOB Y4aCTKOB TPAcC, MECT YCTAHOBKH apMaTypbl, OIIOP X UHAHN-
KaTOPOB TeMIepaTyPHBIX pPacliupeHUN C IPOEKTHLBIMA AQHHBIMH,

3.3. Texuuueckoe coctogHue U padorocnocobroCcTr OIIC
ONMPEAEASAIOTCS €€ BH3YAaABHLBIM OCMOTPOM B pabouyeM U XOAOA-
HOM COCTOSIHMSX TPyOOINpPOBOAOB, KOTOPBIH OCYUIECTBASIETCHA B
cooTBeTCTBHH ¢ TpeboBanuamu 1T [6].

Ilpumeuanue. I'lop repMuHoM "“paborocnocoOHOCTE" NOHMMaeTCcs Cno-

cobHOCThE OITC BOCHIPUHHMMATE NPUXOASAIYIOCA Ha Hee HAarpy3kKy npu BceM
MHOroo0pas3mnyn BO3MOKHBIX TEIAOBBIX PEXMMOB paboTel 0DOPYAOBAHUS.

Hanbonee xapakrepusie HepocraTku OlIC, a Tak)xke HeKOTO-
pele CIIocoObl UX YCTpaHeHUsi NPpUBEAEHEI B IIPHAOXKEHUH 1.

3.4. Ilpu obHapyxenuu Hepaborocnnocobunix I'NPOIT npose-
pPAETCS COOTBETCTBUE MX KOHCTPYKIMH H TUNA YCTAHOBAECHHBIX
NPY)>XUH MPOEKTY. THIl YCTAHOBAEHHBLIX IIPY)KUH OIIPEAEAsieTCH
COINNOCTaBA€HUEM PaKTHUYECKUX AAHHBIX, XaPaKTepPH3YIOILIUX IIPY-
JKUHY (AuaMeTp IIPYTKa, AMaMeTp NPY>XUHLI, YACAO BUTKOB U
T.A.), C AQHHBIMHY, IIPMBEAEHHBEIMU B COOTBETCTBYIOWINX HA (cM.
IIPHUAOXKEeHue 2).

[Ipn BmisiBAeHUM 3AeMeHTOB OIIC, He COOTBEeTCTBYHOUIUX
IIPOEKTY MAM COTAQCOBAHHBIM Te€XHUYECKHUM pEelueHUNAM, YKa3aH-
HBI€ 3A€MEeHThI AOAKHEBI OBITh 3@aMEHEeHHl.

00-94
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IlpumMeyanue. BeIgBA€HHDBIE K3MEHEHUS ACAIKIILL (11 11 & i Ak it il C
[IPOEKTHOM OpraHusanuei, pa3paboraBiuer npoekT TPy nipminoia, Al « 1e-
IIHAAH3HMPOBAHHON Oprain3anuen, UMeroue# COOTBETCTIYINIII AR VK,

3.9. Bo3MO)XHBIe 3aleMAeHUs1 TPyOOIPOBOAOY MIXMUANIOTCS
OCMOTPOM Tpacc B paboyeM M XOAOAHOM COCTOSTHWM X, |lernixo-
AUMO HCIIOAB30BATBh CACAYIOIIUM KPUTEPUU OTCYTCTHMM Hitll} M-
AGHUM. MEXAY HAPYXHOU NOBEPXHOCTBIO TEIIAOBOH M:MIANMIMIM
TPYOOIPOBOAOB M PACIIOAOKEHHBIM PSIAOM C HUMHU OBOPYAtN-
HHUEeM HUAM CTPOHUTEALHBIMH KOHCTPYKLHSAMH BO BCEX TEUMMBIIIX
COCTOSIHUAX AOAKHBI OBITH BUAUMEBIE 33a30PBI PAa3MEepOM HEe M(
Hee 200 MM B cooTBeTCTBUM C TpeboBaHusmu [4], obecmneuyuBal)-
e OecnpensaTCTBEHHLIE TeMIlepaTypHble paclinpeHud Tpydo-
IIPOBOAOB.

ITpumeuvanus: 1. [1loa TrepMuHOM "3ameMaeHMe” NoHMMaeTcs Al0boe
OrpaHMYeHUe NepeMelleHUN TeNACHIOAUPOBAHHOIO TpyOOIpOBOAE IPH ero
NIPOrpeBe UAM PACXOA&KHBAHNH, HE [IPEAYCMOTPEHHOE IIPOEKTOM.

2. Hanboaee xapakTepHble 3alleMACHUS:

B MecCTaxX IPoxXoAd TPYOONPOBOAOB Yepe3 CTEHBI, NepeKpPhITUI M IAOC-
EAKH OOCAYKMBAHUSA U3-3a HEAOCTATOYHLIX pPa3sMepoB OTBEPCTHH B HUX;

B3dMMHO PacCIOAOXEHHBIX PAAOM TPYOOIIPOBOAOB BCAEACTBHE CONPH-
KOCHOBEHHA X TENAOBOHN H30AAIIVH;

TpYyOOLPOBOAOB NPH X TeMIlepaTyYpHOM paclIHpeHUM CTPOHUTEABHLIMH
KOHCTPYKUHMSAMM MAH ODOpPYAOBaHNEM, PaCNOAOKEHHBIM B HENIOCPEACTBEH-

HON OAM3OCTH K HUM;
APEHa>KHBIX TPYO, BO3AVIUIHMKOB, @ TaK)Xe TAr NOABECOK B MeCTax Nnpo-

X0A8 TPVOOIIPOBOAOB Yeped NAOIIAAKU OOCAYKUBAHUS HAU CTPOUTEALHLIE

KOHCTPYKIUY;
TPYOONPOBOAOB BpeMeHHEIMHY OIOPaMH, yiopaMu, CAOKUPYIOIIUMY CTIK-

KaMH IIPYXHH MAM Pasrpy304YHbLIMH YCTPOMCTBAMU, HEe AeMOHTHDPOBAHHEIMU
Nnocae 3aBepUICHNA MOHTaXXa MAN PEMOHTHBLIX padoT;
TPyOOnpoBOAOB, Bhi3BaHHLIe ycTanoBKoM ITPOIT ¢ xopoTkuMu Taramu

1 AepOPMUPOBAHHBEIMH NOABHXHLIMH JA€MEHTaMH;
OIIOP BCAEACTBHE 3aKAMHHBAHUA IPYKUH LHEHTPAABHLIMHM IUNHABKAMU

AU IIapHUPaMY, a TaKXe H3-3a CMeHIeHHsI CKOAL3SIIINX OIop.

3.6. KayecTBO TEeNnAOBOW N30ASIIUKM TPYOONPOBOAOB AOAKHO
COOTBETCTBOBaTh TpeboBanusM [1] u [6]. Kpome TOoro, ee macca Ha
1 M MOroHHOM AAMHEI TPYOOIIPOBOAE AOAKHA OTBEYaTh MPOEKT-
HBIM (pacyeTHBIM) 3HauUeHUAM (CM. I 3.7 HacToswux Meroauyec-

KUX YKa3aHUH).
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ITpumeuanue. [Ipu TeMnepatrype okpysxatoujero sos3ayxa +25°C reM-
[IepaTypa Ha IIOBEPXHOCTH TENAOBOM H3OASALMM HE AOAKHA NPEBLIIATH
+45°C. B cAyyae eCAM TenAOBas MU3OASILIUA He YAOBACTBODAET DTUM Tpebo-
BaHHAM, HEOOXOAUMO OCYIECTBAATE MEPOINPUATHS, IPCAYCMOTPeHHLIe [J].

3.7. PacrionoXxeHHe WHAUKATOPOB TEeMIIepPaTypPHLIX PACIUM-
PEeHUN Ha TPYOOIIPOBOAAX AOAKHO COOTBETCTBOBATH I[POEKTY
UAU OBITH BBLIIIOAHEHO B COOTBETCTBUM C PEKOMEHAJIUsIMHU ClIe-
IIUAAU3UPOBAHHOM opraHu3salun. PaboToCnoCOOHOCTL UHAUKA-
TOPOB, 4@ TaK)X€ H3MepeHUsaA TeMIEepaTypPHBIX pacCUIMpPeHUHN U
aHaAM3 IIOAYYEHHEIX AGHHBIX peraamMeHTUpyloTcsa {2]. MMTHAuKaE-
TOPHI AOAJKHBI OBITE O0eCIIeUeHbl AOCTYIIHBIMU NMAOHIAAKaMU 00-
CAYXHUBAHUA.

3.8. I'lo pesyapraTaM uU3MepeHMs 3HAYEHWH ¥ HAllpaBACHUM
YKAOHOB IOPU3OHTAABLHBIX YYaCTKOB TPYOOIIDOBOAOB OIIPEAEAs-
eTCSI HAAEKHOCTh UX OIIOPOXHEHMSI Yepe3 APEHA)KHYIO CUCTEMY.
B cootBercTBMH C [0] YKAOH rOPHU3OHTAABHLEIX Y4aCTKOB TPyOO-
[IPOBOAOB TIPH UX NpOrpese M3 XOAOAHOTO COCTOAHUA AO TeMIie-
parypul HACBLIIEHHUA HPU paboueM AEGBACHUHU AOAKEH OBLITH He
MeHee 0,004 1 HannpaBAEH K TOUKe APEHUPOBAHUA (KAaK IIPABUAO,
B HAaIIpaBACHUUM ABUXXEHUS pabouyeH CpeAnhl).

M3aMepeHUs1 YVKAOHOB TOPH30OHTAABHBIX YYACTKOB TPYOOIIPO-
BOAOB AOMAKHBI BBIITOAHATBCH MOCAE€ YCTPAHEHUs 3allleMAEHUU
TPyOOnIpoBOAOB U Harapaku OIIC.

IlocAepOBATEABHOCTE BLIIIOAHEHMSI paboT IIpU H3MepeHHH
YKAOHOB TOPU30HTAABHLIX YYaCTKOB TPYOOIIPOBOAOB IIpUBEAEHA
B IIPUAOKEHUH 3.

YcTpaneHVe KOHTPYKAOHOB PEKOMEHBAYETCS OCYIIeCTBASITH B
COOTBETCTBHHU C 1. J3.13 HacToAIMX MeTOANYECKNX YKa3aHHU.

3.9. AAst npeAOTBpaLeHUs IOBPEKACHHH TPYOOIIPOBOAOB U3-
34 MOIIaAAHNS B HUX KOHAEHCATa U3 APEHA’>XHBIX AMHUHU 3aMop-
HBI€ BEHTUAU HA KaKAOHM APE@Ha)KHOU AUMHUWH AOAKHBI OLITEH yC-
TaHOBA€HbLI Ha paccTrossHUU He Ooaee 250 — 300 MM OT mTyiepa
TPyOOoIIpoBOAd. APeHa)KHble AMHHHU IO BCEN UX AAMHE U 0COOeH-
HO Y4YaCTKH OT 3allOPHOI0 BEHTHUAS AO LUTyLiepa AOAKHBI ObITH
TEeIIAOU30AUPOBAHBI. YKAOHBE APEHa)KHBIX AMHMHM U AMHMH MPO-
rpeBa, a takke ux OI'IC pAonXHEBEI OLITh BRIOPAHLL C YI€TOM IOA-
HBIX TeMIepaTyYPHLIX pacilUpeHuM TPYOOIIPOBOAOB.

00-94
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3.10. PaboTel M0 00CA€AOBAHHMIO COCTOSHUA ‘I'PYOOIPOBOAOB U
OI'IC ux KpenneHHH AOAKHBI IIPOBOAUTECSI B CAGAVIONNX CAYyYaAsX.

3.10.1. Paborts! no nn. 3.2-3.6 HacTosAIUX MeTOANUCCKHUX YKa-
3aHUH BBIMIOAHSIOTCA llepeA KaKABIM OCTAHOBOM 0O0OpPYyAOBaHUA
B KANMUTAAbBHBIH PEMOHT, & Tak’Ke IIOCAe PeMOHTOB O0OpPYyAOBa-
HUsl, B IIpPOlleCCe KOTOPBIX MPOBOAHAMCHL paboThl Ha TPybompo-
Bopax M OITC ux xpenaeHumn.

2.10.2. IleprnopAMYHOCTBL PabOT IO H3MEPEHUIO TeMIIePaTyPHBIX
pacliupesun (CM. 1. 3.7 Hacrosalnx MeTopMyecKHX yKaszaHHH)
onpepeasaercsa TpebosaHusMu [2].

3.10.3. Paborel o . 3.8 u 3.9 vacToaumx MeTOANYECKUX
VKa3aHUM BLITOAHSIOTCS NIPH:

OOHapy>XeHUH NPH3HAKOB CTOSHOYHOU KOPPO3UU METAAA
TPYOONIPOBOAOB;

NIOSIBACHUM THAPABAMYECKUX YAAPOB B IEPEMEHHBIX PEXKH-
Max paboTel OOOPYAOBaHMS,

OOHAPY)XEeHUU YCTAAOCTHHIX TpelUH II0 pe3yAkTraTaM Y3A
CBApHbLIX COEAUHEHHUH,;

nospe>xaeHuu TpybonpoBoaa uau ero OIIC, caepcTBHEM KO-
TOPOrO ABASIETCSI OCTATOUHBIM Nporud ocu TpybonpoBOASg;

OAHOBPEMEHHOM ITepeBapKe ABYX U OOAee CBApPHBIX COEAUHe-
HUN AOOOTO y4YacTKa TPyOOIIpOBOAA.

3.10.4. TIpy HOPMaAABHOH 3KCIAyaTAUUU TPyOONPOBOAOB B
ME>XXPEMOHTHBIN 11epHoA paboTrl no 11. 3.10 IpoBOAATCHA He perre
OAHOTO pa3sa B ToA [1].

3.11. O6caepoBaHMe, NMPOBOAMMOE B IIeAAIX NPOAAEHMA pe-
cypca AeTared U 3AeMEHTOB TPYOOIPOBOAOB, BHIIIOAHSIETCS IIO
CIIEIIMAABHON METOAUKEe (CM. IpUAORKeHHne 9).

3.12. ECAM BLIIBA€HO HECOOTBETCTBHUE (PAaKTHYECKOH TPAaCCHI
TPYOOIIPOBOACR, @ TaK)Xe COCTaBa UAM PACIOAOKEHUS JAeMeH-
OB OIIC npoekTy, a Cpox cAyXO6ul TPyOONIPOBOAOB HE IIPEBHI-
CUA IIPOEKTHOrO pecypca, TO BHIABACHHBIE OTCTYIIACHUS AONK-
Hbl OBITh COrAGCOBAHBlI C T€HEPaAbHOH ITPOEKTHOH OpPraHu3aly-
el. ECAU CpOK CAY>XOBI TpyOONpPOBOAOB IIPEBELICHA IIPOEKTHBIN
pecypc, TO BRIIBA€HHEIE IIPH OOCACAOBAHHMU OTCTYIAEHUSI MOTYyT
OBITH COrAQCOBaHBI KaK C IPOEKTHOM OpraHu3anvey, Tak u COo
CIIEIMAAM3UPOBAHHOM HAAAAOYHOM OpraHui3anueH, uMerouen

COOTBETCTBYIOLUE AHULICH3UH.
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B o6oux cay4yassx AOCAKHE! ObITh BBIIOAHEHbB! MTOBEPOYHLIE
pacueTsl TPyOONPOBOAOB HA IIPOYHOCTHL M CAMOKOMIICHCAIIUIO
TeMIIePATYPHBIX PACUIMPEHHUH II0 UX (PAKTHYECKOMY COCTOSTHUIO
(CM. pa3a. 4 HacTosAUX MeTOoOAMYECKUX YKa3aHUi).

Bce BLIsIBA€HHBIE€ OTCTYNIA€HHUA AOAKHBI OBIThb BHECEHLI B
TeXHUYECKYI0 AOKYMEHTAIUIO, B TOM YHUCA€ B aKCOHOMETpHYeC-
KYyI0 CXeMy TPyOOIIPOBOAOB, M XPAaHHUTLCS B nlacnopTe Tpybonpo-
BOAG.

3.13. Tlo pe3yabTaraM 0OCA€AOBAHUA TPyOONPOBOAOB M MX
OIIC cocraBasieTCss BEAOMOCTb Ae(PEKTOB, B KOTOPOM AOMAKHBI
ObLITL OTPAKEHb! PACMOAOKEHHUE, XapaKTep, criocob U CPoOKH ycC-
TpaHeHus AedekroB. B BeAOMOCTH AeDEKTOB AEAdeTCs OTMETKa
00 yCTPAHEHHMH TOTO UAM MHOTO Ae(eKTa UAM YKA3bIBAETCH MpU-
YyUHa, U3-3a KOTOpOM AedekT He OBIA YCTPaHEH B YCTAHOBAEH-
HbIe CPOKHU. BeAoMOCTH AeEeKTOB ACAKHBI XPAHHUTHCA BMECTE C
macropToM Tpybonposopa. ObOpa3sel] BeAOMOCTH AeDeKTOB npu-
BEAEH B NIPHUAOXEHHH 4.

ITpumeuaHnue. I'lo ycMOTpeHNIO AAMUHUCTPAIMH SACKTPOCTAHIIUM CO-
CTaBAeHHe BeAOMOCTU AedreKToB MOXKET OBITE NOPYYEHO AULY, OTBETCTBEH-
HOMY 3a HCIpPaBHOE COCTOsAHHe TPYOonpoBoAOB H ux OIIC, Aubo npeacTa-
BUTEAIO CII€IUAAN3UPOBAHHOH OpraHu3aIiyH.

4. PACYET TPYEONPOBO/OB HA MPO4YHOCTb
M CAMOKOMMEHCALMIO
TEMMEPATYPHbIX PACLUWPEHWUA

4.1. Pacuersl TpyOONPOBOAOB Ha IIPOYHOCTE M CaMOKOMIIEH~
CalMIoO TeMIepaTyPHbBIX PaCIIMPEHUH AOAJKHBI BBIIIOAHSTHLCH 110
[IporpamMMaM, PeaAu3yIOLiMM B IIOAHOM OObeMe TpeGoBanMs [7]
1 [9]. PacyeTrl, KaK IIPaBUAO, AOAJKHEI BEIIIOAHATHLCS CIIelMaAU-
3MPOBaAHHOM OpraHu3anuen. Pe3yAbTaThl paCcUeTOB K MaTepUaAL]
06CcAeAOBAHUM APYTUX OPraHU3alUi (B COOTBETCTBUU C pa3A. 3 U
1. 4.12 HacToamMKX MeToAndYeCKUX yKa3aHHM) AOAKHB! OBITH CO-
rAACOBaHbl CO CHEeUHMAAM3HPOBAHHOH OpraHu3aluel B yCTAHOB-
A€HHOM IIOPSAKE.

00-94
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IIpumeuaHue. XapakTepHUCTHUKU CYIHECTBYIOWUYX CIMU0ALILIX TPO-
rpaMMm pacdera TpPyOOIIPOBOAOB Ha IJBM, OTBEYAIOWILX Yikil'WuliM BhIIIE
AOKYMEHTaM, [IPUBEAEHB! B IIPUAOKEHUH S.

4.2. ANl BREIIIOAHEHUS pacyeTOB TPYOOIPOBOAON 1O XOAMMO
COCTAaBAGHUE UX AKCOHOMETPHYECKOH CXeMBl, KOTOPu (ia3upy-
E€TCs1 Ha NPOEKTHHIX AQHHBIX U YTOYHSIETCS IO Pe3IYyAT oM 00-
CA€AOBAHUSA TPYOOUPOBOAOB, @ TaK)KE CAECAYIOLME AQINIQ: IIa-
pameTpsl pabouen cpearnl, ee yaAeAbHasAs Macca, MapKa CItAY, 3Ha-
YeHHS AMAMETPOB M TOAUIMHBI CTE@HOK TPYyD, paarycon U OBaAb-
HOCTH ruboB, MacChl PAaCOHHBIX SAeMEHTOB, apMAaTypPhl, MACCh! 1
M IIOTOHHOM AAMHEBI TPYO (C yU4eTOM TEeIIAOBOH U3OAALIUH), TCMIIC-
paTypHBIe YCAOBUsSI paboOThl YYaCTKOB ¥ OTBETBACHMM TPyOOIIpO-
BOAOB, 3HAa4YeHusi TeMIIePATYPHBIX CMElleHUH B TOYKaX Ipucoe-
AUHEHUS TPYOOIIPOBOAOB K OOOPYAOBAHUIO (TYpOHMHE, KOTAY), AAU-
Hbl TAT NOABECOK, KOHCTPYKIIMHY OIIOP U TUIILI YCTAHOBACHHBIX B
oIopax NpPy>KUH. AAA IIPOBEACHHUS IIOBEPOYHOIo pacyera HeoO-
XOAMMEBI TakXe (paktuuyeckye Harpy3ku [TPOIl B pabouem co-
CTOSTHUM TPyOONPOBOAOB.

B npuaokeHUM 4 NpUBEAEH IIpPUMEpP AKCOHOMETPUYEeCKOH
cxemb! TPYOOIIPOBOAQ, & Taxkyke HeoOXOAMMEBIE AAHHLIE AAS BhI-
TIOAHEHUS pacyera.

4.3. PacuyeTsbl CyHIECTBYIOIMX TPYOOIIPOBOAOB BEITIOAHSIIOTCA AASL:
ONpPEAEACHUsT OITHUMAAbHOIroO paclnpeAeneHHSs MacCOBHIX Ha-

rpy3oK mo saemeHTaM OIIC (onTHMMM3aIIMOHHBIN PACYeT);
OLleHKH ACHUCTBYIOIIMX B TPYOOIIPOBOAE HAIPSAXXEHHUM NIPpU
daxTHYEeCKOM COCTOAHMU M Harpys3kax OIIC (nmoBepoyHBIHX

pacyer).
4.4. Macca 1 M NOroHHON AAMHEI TPYO, U3 KOTOPLIX U3rOTOB-

A€H TPpyOOIPOBOA, OIIPEAEAsAeTCsT CYMMHUPOBAHUEM Macc 1 M 1o-
TOHHOU AAMHBI METasAa U TEIIAOBOM M3OASIIINU. AAsT HEKOTOPHIX
THIIOpa3mMepoB Tpyd Maccy 1 M UX ITOTOHHOW AAMHEI MOJXHO OI-
PEAEAUTh U3 TabAMI], NPUBEAEHHBLIX B NPUAOXKeHuU 0. I'lpu oT-
CYTCTBUHU HeOOXOAUMEIX CBEA€HUM MAcCCy 1 M NOTOHHOM AAMHEL

TPYOHI g (KI) PEKOMEHAYETCsI ONPEAEASTh 110 POPMYAE

g, =247-10%-5_(D-S_), (1)
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rae D — HOMHUHAABHLIM HAPY)KHBIU AMaMeTp TPyOH!, MM;
SCp — YCpeAHEHHAas TOAILMHA CTeHKH TPYyOhl C yyeToM
HeCUMMETPUYHOCTU AONTYCKOB, MM, OIIpeAeAsieMas T10

dhopmyae
Seo =S, (1 + .é..fl_:.éf_‘_)

200

(3pech S, — HOMMHAABHAA TOALMHA CTEHKH TPYORI, MM;

A, 1 A, — COOTBETCTBEHHO BepXHee U HIKHee OTKAO-
HEeHUs AOITYCKA MO TOAUIMHE CTEHKHU TPYO
CO CBOUM 3HAKOM, %).

[Tpu npoBepAeHUHM pacyeTOB Macca | M MOroHHOM AAHWHEI TEIl-
AOBOH U3OAAILIMU IIPUHUMAETCA AMOO ITO AQHHBIM ITPOEKTa TEIIAO-
BOM H30ASIIMU (€CAM (DaKTUUYECKas TEIIAOBas M30ASIIUSI COOTBET-
CTBYET IIPOEKTHOM), AMOO 110 AQHHKIM IIPEeAbIAYIero obcaepoBa-
HUsA TPyO6onpoBOAOB. IIpH OTCYTCTBUU YKA3aHHOM HHPOPMALUU
Macca 1| M IOrOHHOM AAUMHEI TEIIAOBOM N3O0AAIMH OIIPEAEASIETCS
B3BelIMBaHUEeM (PaKTHYECKOU TENAOBOM HM3OASLMH, CHMMaeMOM
c 1 M IIOrOHHOU AAMHBI TPyOONpOBOAa. AaHHBEIE MO Macce 1 M
IIOTOHHOWM AAVHBI TEIIAOBOH HM3O0ASIIIMM HA BCEX PACYETHHIX ydac-
TKaX AOAKHEL OBIThH OTPa’keHhbl B COIMTPOBOAMTEABHON AOKYMEHTa-
Il K Pe3yALTaTaM pacyeToB.

4.5. EcAn pAs1 paCcCMaTpUBaEMBIX TPYOOIIPOBOAOB CYLL€CTBYET
HECKOALKO TEeMNEPATYPHLIX PEXMUMOB UX 3KCIIAYATAllUM, TO AAS
BLIIIOAHEHHUSA PACYETOB CACAYET OIIPEAEASITh TOT BAPHAHT PEeKH-
Ma, KOTOPOMY COOTBETCTBYIOT HAaMOOAee TS)KeAble YCAOBHUS Ha-
TPYyXeHNsi MeTaaad TpyOonpoBoaa. BEIGOp 3TOro BapmaHra AOA-
>)KeH OBITb OOOCHOBAH B COIIPOBOAMTEABHOM AOKYMEHTAlIUM K
pe3yAbTaTaM pacyera. ECAM TakoU BapHaHT AO HPOBEACHUS pacye-
TOB YCTAHOBUTh HEBO3MOJ)KHO, TO PACYEThI BHIIOAHAIOTCA AASI BCeX
COYETAHMM BAPHAHTOB TEMIIEPATYPHOI'O COCTOSIHUSI YYaCTKOB.

4.06. 3HaYeHHs TeMIepaTyYPHLIX CMEUIeHHH B TOUKax IIpHcoe-
AMHEHUs TPyOOIIPOBOAOB K TEXHOAOTHMYECKOMY OOOPYAOBaHHIO
NMPUHUMAIOTCA AMO0 U3 paboyux YepTesxen o60pyAOBaHUsA, AUOO
II0 AQHHBLIM 3aBOAA-U3rOTOBUTEAS], AMOO 10 pe3yAbTaTaM H3Me-
peHuu. Bo BceX CAyUasiX YKa3aHHBIe CMellleHUs 3apal0TCA B ITPH-

00-94
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HATOM B aKCOHOMETPUYECKOH cxeMe TPyOOIIpOBOAA CHUCTEMe KO-
OpPAVIHAT U OTPAXXalOTCS B COINPOBOAUTEABHOM AOKYMEHTAlLIUU K

pe3yAkTaTaM pacyeTos.
4.7. I'lpu o6HapyxeHuu B cocrtaBse [1POII npy>xuH, He coor-

BETCTBYIOWIUX AeHCTBYIOUIUM oTpacAaeBeiM HA, HeoOxoauMO npo-
BECTH OLIeHKY MAKCUMAABHOH AONIYCTUMOM HArpy3KH Ha HeCTaH-
AapTHy1O npyXxuny P . . (H) u xectkoctu npyxunel C (H/MM).
OLeHKYy pEeKOMeHAYeTCsI BRIIIOAHATE IO (POpPMyAAM:

0,392d°|x]
MARC '_-_5___ : (2)

cp

P

C Gd* ;
8D; (n-2) ° (3)
raAe d — AMaMeTp IIpyTKa NPY>KHUHEI, MM,
D_ — CpepHMM AMaMeTp NPY)XUHBL, MM, ONPEAEAIEeMEIN 10

cp
dbopmyae

Dr.:p = DHap — d

D, — Hapy>XHBEIH AMAMETP HPY>KHUHH, MM);
FI:] — AOIYCTHMOE HAIpPsXEHUEe KPYIeHUS],
paBHOoe 685 MIla;
G — MOAYABL CABMra, paBHhIH 7,85-10% MIa;
n — IIOAHO€ YHCAO BUTKOB IIPY>KHHHI,
[ToryueHHOe 3HaueHme P . AOAJKHO ORITb HE MEHbILIe COOT-
BETCTBYIOIIEro 3HAUE€HMs, IPEAYCMOTPEHHOIO AASI AQHHOTO BAe-
menTa [TPOII B npoekre.
HecranpapTHbie HPYXUHE! [IOAAEXKAT 3aMeHe Ha CTaHAapT-

HeIe B OAMIKAMUIYIO PEMOHTHYIO KaMIIaHHIO.
4.8. B pe3yAbTaTe BEIIIOAHEHHLIX PACYETOB TPYOOIIPOBOAOB

AOMAKHBI OBITE IOAYVUYEHEI 3HAUEHUS:
HArpy3oK Ha OIIOPHI B pabo4yeM M XOAOAHOM COCTOSIHUSAX TPY-

OOIIPOBOAOB;

3aTAKEK H BbICOT NIPY’KUH B pabodyeM ¥ XOAOAHOM COCTOSTHH-
sIX TPYyOONIPOBOAOB,

BUAMMBIX U [IOAHBIX ITIepeMelleHNN TPyOOIIpOBOAOB IIPH IIPO-

(3p€eCh
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rpeBe B MeCTaX YCTAaHOBKHM ONOP ¥ MHAMKATOPOB TeMIlepaTyp-
HBIX paclINpeHuy;

HANpPA)XE€HUH, AeMICTBYIOLMX BO BCEX PACUYETHLIX CEYEHHUSX
TPYOONPOBOAOB B paboyeM U XOAOAHOM COCTOSHMSAX;

HArpy3o0K H BBICOT ynpyrux aaeMeHToB [TPOIT aaa ycarosuin
[IPOBEACHUSI THAPABAMYECKHUX UCIBITAHHMN (€CAM TaKue MCIbITa-
HUS IIPEAYCMOTPEHBl COOTBETCTBYIOIUMMU HOPMAaMH).

ITpumeyaHnue. B paboyeM COCTOSTHMM 3HAYEHUA TEMIIepPaTypPhl OTAEAD-
HEIX YYACTKOB TPyOOnpoBOAOB (oTBeTBA€HUS Ha [ICY, K NpepoxXpaHUTEAD-
HbIM KAarnaHaM, Ha INApOoCOOPHEII KOAAEKTOD, llepeMbIYKHM U T.A.) IPUHHUMa-
IOTCA TAKUMU, IPH KOTOPHIX 3TH YYACTKM HaXOAATCA B IKCIIAyATAUHM OOAL-
1IIYVIO YaCTh BpeMeHHM.

4.9. EcAM 110 pe3yAabTaTaM BBIIIOAHEHHBIX PacCyeToB 3HAYEHUS]
Harpy3ok Ha OoTAeAbHHBIe [1POIT npeBnicaT MakCcuMaALHBIE HOP-
MaTHUBHEIE AN PAKTHUYECKHM YCTAHOBAEHHBIX MPY)XWH, HeobXo-
AUMO BBIIIOAHUTEL 3a@MEHY YKa3aHHBIX NMPYy>XUH.

4.10. EcAx n3-3a u3aMeHeHMs1 TPACCUPOBKH TPyOOIIpOBOAE, MacC-
COBBIX XaPAKTePHCTUK UAH COCTABA YIIPYTUX 3A€MEHTOB IT0 PE3YAb-
TaTaM IIOBEPOYHOTO pacyeTa 3HAYEeHUS HArpy30K Ha HEKOTOphIe
[TPOI1 B XOAOAHOM COCTOSSHMM IOAYYAIOTCs C OTPHUIIATeABHBIM 3Ha-
KOM, HEOOXOANMO IIPOBEACHUE MepPOIIPUATHH 110 u3MeHenunio OIIC,
KOTOPBIMU MOTYT OBITh YCTAHOBKA AOTIOAHUTEALHBIX NIPY’KHUH B 1le-
51X CYIECTBYIOUNIMX OIIOP HMAM TIOABECOK, AMOO u3MeHeHHe MecTa
PacCIIOAOKEHUS ITUX IAEMEHTOB Ha Tpacce. DhPEeKTUBHOCTh M BO3-
MO>XHOCTD IIPOBEACHMS [IPEAAOIKEHHBIX MEPONIPHUATUM AOAKHEI OBLITH
[TIOATBEP’KAEHBI Pe3yALTATAMU IIPOYHOCTHEIX PaCYeTOB.

4.11. T'lpu OoTpHUIATEALHEIX 3HAYEHMUAX PACUYETHHIX HArpys3ok
HEKOTOPHIX CKOAB3SIMIUX OIIOP MAM XECTKHUX IOABECOK B XOAOA-
HOM HAH paboyeM COCTOSSHHM TPYOOIIPOBOAOB PEKOMEHAYETCH
3aMeHa 3THX OIIOPp Ha NPY>XUHHHE AMDO0 M3MeHeHHe MecTa HX
PaCIIOAO’KEHHS C IIOATBEPXXKAEHHUEM PEKOMEHAAIuM pe3yAbTarta-
MH IIPOYHOCTHLIX pacyeTosB.

4.12. ConpoBoAUTEABHASsI AOKYMEHTAlUsI K pe3yabTaTaM pac-
YETOB AONJKHA COAEP)XAaThb CACAVIOIIHNEe CBEACHUA:

aKCOHOMETPHYECKYIO CXeMy, YTOUHEHHYIO B pe3yAbTaTe 00-
CA€AOBaHHUA, C 0003HaAYEeHUEM pPACYETHBIX Y3A0B U CEYEeHUH,;

pacueTHBIE (PAKTHYECKHUE TapaMeTphl paboueit cpepbl ¥ IPH-
HATBIN pacyeTHBIN pecypc TPyOONIPOBOAQ;

00-94
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0O0OCHOBaHMe BLIOPDAHHOrO BapHMaHTa pacyera (Ip¥ HaAUYMU B
pPacCYeTHOM CXEeMe YYACTKOB, paboTarommx ¢ pa3sAuyHLEIMU 3HaYEHHA-
MM TeMIepaTyphl AU MMEIOLIUX Pa3AMyHOe BpeMs 3KCIAYaTalHuH);

[IPUHATEIE B pacyeTax 3HAYEHUsS MACCOBBIX HATPY30K AAS
TPyOOIIPOBOAOB BCeX THUIIOPA3MEPOB (PA3sp€AbHO — AASL METAAAA
N TENAOBOH H3O0AALINH);

NIPUHATEIE B pacyeTax COCPEeAOTOYEHHBIE HAI'PY3KH OT MacChl
000pYAOBAaHUA UAM apMATYPHL,

IPUHATEIE B pacyeTax 3HAYEHUS CMeleHUH Y3AOB IIpUcoe-
AHHEHUSA K OOOPYAOBAHUIO, @ TAK)Ke AAHHBIE IO NPHHATHIM 3Ha-

YeHUSM XOAOAHBIX PacTsXKeK;
[IPUHATBIE B pacyeTax KAIO4YeBble (hH3udecKne KOHCTAHTH U

KO3 (PUUMEHTH (MOAYAH YIPYroCTH MaTepHansa B pabouem
XOAOAHOM COCTOSIHUSIX; KO3((DUIUEHT AMHEMHOTO paClInpeHMsd;
AOIIYCTUMBbIe HAIIPSDOKEHUA B paboueM M XOAOAHOM COCTOSHUSX;
Ko3a(hdunueHT neperpys3ku; xKo3ddHuineHTs OCAaOAeHUSA, CBS-
3aHHBIE C HAAMYMEM CBapHLIX WLIBOB, KOo3(@UIIHEeHTh], CBA3aH-
HblEe C peAakcalyey HalpsaXeHHUH);

xapaktepucTuku snemeHdToB [TPOIT ¢ yka3zaHueMm TUna npy-
JKMH, UX JXEeCTKOCTH, Harpy3o04yHOH CIIOCOOHOCTH, YHUCAQA LEMeH,
CBOOOAHEIX BLICOT IPY)XUH, @ TakKXe HebanAaHChl HArpy30kK IIo
oTAeAbHBIM oftopaM M 1o OIIC B neaoMm;

00OOCHOBaHHE PAa3AMYHRIX pPelueHUH, MPUHATHIX B Ipouecce
IIPOBEAEHUS] PACYETOB.

4.13. EcAu 13 pe3yALTaTOB MOBEPOYHLIX PACYETOB TPYOOIIPO-
BOAA CAEAYET, UYTO pacyeTHhIC HallPS)KeHUA B METaaAe NIPEeBhIia-
I0OT AOITYCTHMBI€, TO BO3MOJXHOCTH AAABHEMINIEM 3KCIIAYATal[MHU
TAKOTO TPYOOIIPOBOAA OIIPEACASET IKCIIEPTHO-TeXHHYECKAA KOMKC-
CHSl. 3Ta KOMMCCHs pa3padareiBaeT ¥ yTBep)RKAaeT HeOOXoAUMEIe
Mephl, IO3BOASIIOLLME YMEHBUINTh BO3MOXXHOCTBL IOBPEXAEHUA
y4acCTKA TPyOONIPOBOAA C BbICOKMM YPOBHEM HAIIPsA’KEeHHH.

4.14. HeoOXOAHMOCTE B IIPOBEAEHUYN PEKOHCTPYKUVH TPyOO-
npoBOAOB U MX OIIC BHIABASIETCS HA OCHOBAHHUM IIOBEPOYHBIX
pacyeToB TPyOONIpOBOAOB AMOO TPeOOBAHUM COOTBETCTBYIOUIUX
orpacAaeBeix HA. B nepBoM cayuae o00CHOBaHUE HEOOXOAMMOC-
TH INPOBEACHHS PEKOHCTPYKIHUHU (C yKasaHUeM CPOKOB €€ BLI-
IIOAHEHUSI) BHOCUTCSI B BEAOMOCTB Ae(PEKTOB TPYOONPOBOAOB (CM.
1. 3.13 n npuaoxenue 4 HacrosuMx MeTopuuyeCKMX yKa3aHHH).
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5. HAJIALLKA TPYEONPOBO/IOB
M ONC UX KPEMNEHWA

5.1. Bce paboTe mo pearm3salliM peKOMeHAaluH, paspabo-
TaHHBIX Ha OCHOBAHUH PE3yALTATOB OOCA€AOBAHUA U pPacyeTosB
TPyOOIIPOBOAOB, OCYIIECTBAAIOTCS B IIpoliecce peMoHTa Tpybo-
IIPOBOAOB, KOTAd IIOCAEAHNE HAXOAATCH B XOAOAHOM COCTOSIHUU.

PeMmoHTHEIE PaboTEl Ha TPYOONMPOBOAAX INPOMU3BUASATCSI B CO-
OTBETCTBHU C TpeboBaHUAMHU [4].

3.2. I'lpu npoBeaernuu pemoHTa [TPOII {3aMeHe npy>XHUH UAH
IIOBPEXAECHHLIX 3A€MEHTOB) AOAKHBI OBITh IIPHUHATHI MepHl K
TOMY, UYTOOBI IIOAOKEHUE 0CeH TPYOOIIPOBOAOB B NPOCTPAHCTBE
He U3SMEHUAOCH, B 4aCTHOCTH, NIPU 3aMeHe NPY>XUH BHOBbL MOH-
TUPYEMEIE IIPYXMHBI PEKOMEHAYEeTCH YCTAHOBUTEL B IIPY)XHH-
Heie O0OMMBI U IIPEABAPUTEABHO CJKaTh A0 PacCyeTHOM BBICOTHI
B XOAOAHOM COCTOSIHHM. 3aTreM HeoOXO0AUMO 3a(puKCHUPOBATH
NIpy>KUHHBIe 000MMBI pe3b0OBRIMH MAU MPHUBAPHBIMH CTA)KKAa-
MHd. Iloche 3aBepmieHnss peMOHTHBIX paboT Ha TpyOONpPOBOAE
pe3b00BLIe M NPUBAaPHLBIE CTAKKU HEOOXOAMMO NOAHOCTBIO Ae-
MOHTUPOBATS.

5.3. Tlocae pemonra ITPOII, BrI3BaHHOrO paspyilleHueM OT-
AEABHBIX 3A€MEHTOB, CAEAYET OTPETyAUPOBATh BLICOTHI IIPYKUH B
eAsiX obecreyeHus paCyeTHLIX 3HAYEHUH HArPy3KH B XOAOAHOM
COCTOSSHUM TPYyOOIIPOBOAOB. AHAAOTHYHYIO ONEPAIHIO CAEAYET
BLIITOAHHTL U A ABYX Onmsaesxamux [TPOIT (mo xoay v npoTHB
X0AA CpeARl). PeryAuMpoBKa AOAJKHA BHIIIOAHATHECS C YYE€TOM AOILY-
CTHUMBIX OTKAOHEHHH HArpy3KH OT IIPOEKTHHIX (pacyeTHHIX) 3Ha-
yeHUM (CM. 1. 5.9 HacTosAwnx MeToArnYeCcKUX yKa3aHUM).

o.4. I'lpn pemMOHTe TpPYyOOIIPOBOAOB, CBSI3AHHOM C BEIPE3KOH
3a0paKOBaHHLIX CTHIKOB, apMATYpPhl UAM IIAaTPYOKOB AASL HCCAE-
AOBAHUSI METAAAd, HEOOXOAMMO HIPUHATH Mepbl K COXPaHEHMUIO
HEU3MEHHEIM I[IOAOKEHHUS VIIPDYTOH ocu TPyOOIIpoBoAad (B IIpO-
TUBHOM CAy4Yae BO3MOJYXKHO HapylIeHUe PAaClIpeAeAeHMUs Harpy-
30Kk Ha OIIC).

C 3TOH LEeABIO HEOOXOANMO:!

3a(PMKCHPOBaTh Pe3bO0OBBIMH HAM NPUBAPHBIMH CTS)KKaMH
IPY’>KUHHEIE OOOUMEI ABYX OAM3AEXKAIIUX OIIOP C KaXAOH CTO-
POHEI OT MeCTa pe3a (BCero MUHUMYM 4YeThIpe OIIOPhI);

00-94



18

Ha pacCTossHUU He 6oaee 1 M o 06eMM CTOpPOHAM OT Me-
CTa pe3a YyCTAHOBUTE OyreAbHBEl€ OINOPHI (MCIIOAHEHHE IIO
OCT 34.276—75 [9]), KoTOpEIe AOMKHEL obecriednBaThL Tpebye-
MOe€e IIpH CBapKe CMelleHne TPpyOOIIPOBOAOB BAOABL €r0 OCH;

IiepeA pa3pe3koy Tpydbonposoaa no obe CTOpPoOHb! OT BLIpe3a-
€MOro y4acTKa HaHeCTH KEPHOM TOYE€YHbLIe OTMETKH Ha oOpa3y-
IOLYIO TPYOBI H 3a(pMKCHPOBATHL B COOTBETCTBYIOLIEM AOKYMEH-
T€ PacCTOSTHUE MEXXAY 3THMU OTMeTKaMy;

ofecreuuTh TaKyl0 AMHEHHYIO AAUHY BCTaBKH, YTOOBI M3Me-
HeHHe PACCTOSTHUSI MEXXAY OTMETKaMH KepHeHHs IO obpa3yio-
e TpyObl MOCAE CBAPKU CTBIKOB He INpeBBIIaA0 +10 Mym;

IIOCAE CBapKM ¥ TepMoOOpabOTKY CTLIKOB M BOCCTaHOBAEHMS
TEIIAOBOM HU3O0ASILIUH [TOAHOCTBIO AEMOHTHPOBATE PUKCHPYIOIUE
CTSXKH C IPY)XHH OIIOp TPYyOOIIPOBOAA.

5.5. I'lpu ycranoBke Ha TpyOoOnmpoBOAe MHAMKATOPOB TeMIIe-
parTypHBIX pacUIMpeHU, UX pa3MeTKe U 3aMeHe HeUCIIPaBHbIX
MHAMKATOPOB CAeAyeT PYKOBOACTBOBATLCS TPeOOBaHUAMHU [2].

5.6. Ilepea HaHeCeHHEeM TEIAOBOHM HU3OAALHMU HEeOOXOAMMO
IIPOBEPUTH HAAEKHOCTH CHMCTEMEI KpPenAeHus TpyOOIIPOBOAOB B
COOTBETCTBHU C TpeOoBaHMAMU [4].

5.7. IlocAe BOCCTAHOBACHMSI MAN 3aMEHBbl TENAOBOW M30A-
IUY TPyOOonpoBOAd HEOOXOAUMO IPOBEPHUTH COOTBETCTBHE MAC-
Cchi | M ee NOrOHHOH AAVIHBI II€ePBOHAYaAbHOMY IIPOEKTHOMY 3Ha-
yeHUIO (cM. n. 4.4 HacTrosiMx MeToAudecKUX yKasaHu#). Ecan
Macca 1 M HOrOHHOM AAMHEI TPyOONIPOBOAA Ha KaKOM-AMOO yua-
CTKe u3MensieTcss Oonee yeM Ha £109% HeoOXoAMMa KOpPpEKTH-
POBKa NpPOeKTHbIX 3HAaueHHM HAarpy3ok [IPOIT sToro y4yacrtka.
CKOpPpPEeKTUPOBAHHEIE 3HAYEHHsI HArpy30K PEKOMEHAYEeTCS OIl-

PEAEAATD TI0 CACAYIOIUM (POpMyAaM:

0
- qt;bux Ppﬂﬁ

P, = MO,
pa6 9 o (4)
Pxfm = Ppaﬁ + (P:?ﬂn = P]Eaﬁ.) (5)

rae P v P — CKOPPEKTUPOBAHHEIE 3HAYEHHS HArPY30K B pa-
004eM U XOAOAHOM COCTOAHUSX;
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P)s 1 P° — IpoeKkTHEIE (pacyeTHnle) 3HAYEHHs Harpy3oK B

paboyeM U XOAOAHOM COCTOSIHUAX TPyOONpo-
BOAQ;

Qpax ¥ Tpac — pakTHYeCKoe U IIPOEKTHOe (pacuyeTHoe) 3Haye-
HUsA MacCel 1 M IIOrOHHOH AAMHBI TPyOOIIpO-
BOAAQ.

CKOppeKTHMPOBaHHEIE 3HAYEHUS HArpy3oK P u P He AOA-
JKHBI ITPeBHIIIaTh AOIIYCTHMBIE HArPy3Ku Ha 3aeMeHTh! [IPOI], B
MPOTUBHOM CAy4Yae HeOOXOAMMAa UX PEKOHCTPYKIMSI B COOTBET-
cTBUU C I 4.8 —4.10 nHacTosaiux MeToaAMYEeCKUX yKa3aHHH.

EcAn 3MeHeHHe Macchkl 1 M IIOTOHHON AAMHEI TEIIAOBOM U30-
ASILMM IIPOMCXOAMT Ha OOABLIEN 4acTu AAUHBI TPYyOOIIpOBOAA
MAU M3MEHEeHHe IIOTOHHOM Macchl npeBnimiaetr 10%, HeobxoaH-
MO BHIIIOAHHUTH pacyeT TPYOOIIPOBOAOB AASL OIPEAEAEHHS OIITH-
MAABHOIrO pacnpeAeAeHusi Harpy3ok Ha OIIC (B cooTBeTcTBUH
C pasp. 4 HacToAlUX MeToAMYeCKUX YKA3aHUH) U B AAAbHEM-
lIIEM PYKOBOACTBOBATHCA NMOAYYEHHBIMHU PACYETHBIMU AaHHBIMHU
10 Harpy3KaM.

B ToM cAyyae KOrapa Ha y4acTKax TpyOOIIpOBOAOB C OAHUHA-
KOBBIM HAapYy>XHBIM AMAMeTpPOM CMOHTHpPOBAHA TENAOBasi U30-
ASIIMSL C PA3AHYHOM Maccoy 1 M ee MOTOHHON AAUHEI, IPaHUIIb]
PA3AHUYHEIX THUIIOB TENIAOBOM HU3OASIIUH AOAKHEI OBLITH IIPHUBS-
3aHbl K aKCOHOMETpHYEeCKOH CcxXeMe TpyOONpOBOAOB U OTpa-
JK€HBbI B OTAEABHOM aKTe, KOTOPHIH AOAXKEH XPaHUTBLCS B I1ac-
nopte tTpybonpoBopa. MHdoOpManus B AOKyMeHTanuu Tpyoo-
IIPOBOAA AOAKHA OOHOBAATHCS IIPHU KAa>XAOM U3MEHEHHH Tell-
AOBOM M3OAAIINH.

5.8. Onenka cooTBeTcTBUA (haKTudyecKuMX Harpys3ok [TPOIT
IIPOEKTHBIM (pPaCUYeTHBEIM) IMPOU3BOAHTCSI B CAyYasaX:

PEKOHCTPYKIIMU TPACCH TPYOOIIPOBOAOB;

YCTPAaHEHHUs1 BLIABACHHBIX 3allleMA€HUH TPyOONPOBOAOB M
HepocTtaTkoB OI'IC nx KpenaeHnw;

KOPPEeKTHPOBKHU MPOEKTHHIX 3HaueHUuM Harpy3ok ITPOIT (cm.
1. 5.7 HacTosux MeTOANYeCKUX YKa3aHHUH);

OAHOBPEMEHHOM IIePEeBaPKU ABYX CBapHbLIX COEAMHEHHM ALO-
Ooro yuyactka TpybonpoBoaa U Ooaee;

MOBPEXAEHUN TPYOOIIPOBOAA C pedopMallUel ero OcH;

00-54
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o0CcAepOBaHUA TPYOONPOBOAA B IEASIX BLIABACHHSA IIPHYHMH
HeCOBNaAeHUs1 PAKTHYECKHX TeMIlepaTypHLIX pacClIMpeHUH C
NIPOEKTHBIMY {pacueTHBIMM) B COOTBETCTBMH C [2];

00cAepAOBaHUs TPYOOIIPOBOAA B LIeASIX IIPOAAEHHSI CpOKa ero
3KCIIAyaTaluu.

5.9. ITepea Hadyarom peryauposku OI'IC npoBoAMTCS aHAAM3
AQHHBIX 110 Pa3HOCTH (PAKTUYECKUX U pacyeTHblx HAarpy3ok [TPOTT
H ONIPEAEASIETCS ITOCACAOBATEABHOCTD IIPOBEACHUR PErYAUPOBKH
OI'lC B neaom. Ilpy 3TOM BO3MOXHO MHOJKECTBO Pa3ANYHEBIX
CUTyalH#, 1103TOMY B AGHHEIX MeTOpAHMYeCKHX YKa3aHHdaX IpH-
BOAATCSI AMIIL HEKOTOpBIE O0ljMe pekoMeHAanuu AAsl BhIOOpa
IIOCAEAOBATEABHOCTH IIPOBEAEHUSI PEryAMPOBKHY.

PeryaupoBka Harpy3ku [TPOIT saBaseTcsi HUKAMYECKUM IIPO-
I1eCCOM, B KOTOPOM KaXABIH SAE€MEHT MOKET PEeryAnpOBaTbLCS
HECKOABLKO pPa3 AAS AOCTHIKEHHUsI AOITYCTHMOTrO ANana3oHa OTKAO-
HEeHHUM Harpys3ok.

HauyuHarhk peryAMpoOBKY peKOMeHAyeTcs ¢ 3aeMeHToB [TPOT],
PacmoOAOReHHBIX BOAM3M HENOABHJKHBLIX KpelAeHUH TpyObornpo-
BoAd. 3ateM caepyeT peryauposaTh aaeMeHThl OI1C, pacmoao-
JKeHHbIe Ha BePTHKAABHBEIX yYyacTKax TpybonpoBoaa. ITocae 3To-
ro peKOMEeHAYETCsI PET'YAHPOBATh BCE€ OCTaABHBIE ONOPLI U IIOA-
BECKH, [IpUyeM B IIepByio ouepeAb — aaeMeHTHl [TPOI1, pacnioao-
JKeHHBIE PAAOM APYT C APYTOM U UMeliHe IIPOTHUBOIIOAOKHBIE
3HAaK¥ OTKAOHEHMM Harpy3oK. IIpu npoymx paBHBIX BO3MOXXHOC-
TAX AAA PEryAUPOBKH CACAYeT HCIIOAB30BaTh Hoaee XeCTKHe
[MTPOITL.

[Tocae nepBoro obxopa saemeHToB IIPOIT pekomenayercs
BBLIIIOAHUTE MTOBTOPHOE U3MepeHHUue BBICOT NPYXHUH TPYOOIPOBO-
Ad U ONPEAEAUTH ACHUCTBYIOIME HAarpy3ku. [Ipu ob6Hapy)XeHUH
3HAYUTEABHBIX OTKAOHEHHUH HATrPY30K OT 3aAAHHLIX PEKOMEHAY-
eTCcsl COCTaBHTh NAAH AAABHEHIINX ACHCTBHH M IIPOAOAKHUTE pe-
T'YAUPOBKY.

5.10. MiamepeHUsi BLICOT NPYXUH IIPH IIPOBEACHUM PETYAM-
POBKH AOAJKHBI BBIIOAHATHECA C ABYX AHAMETPAAbHO IIPOTHUBOIIO-
AOXXHBIX CTOPOH KAaXXAOI'0 NPY)>XUHHOro Oaoka. I'lo oKoHYaHuu
peryAuMpoBKY B opmyasip Harpy3ok ITPOIT (cM. npunroxeHue 4)
3aHOCHUTCA CpepHee apudMeTUYEeCKOe 3THX ABYX BBIIIOAHEHHBIX
nimepenuil. [1o peayabTaTaM M3MepeHHUH BRICOT IPYXUH OIIpe-
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AEAsIIOTCA 3HaYeHMs1 dakrudecKux Harpy3ok ITPOITII. B npunao-
)XeHvH 7 nipuBeAeHa POpPMyAa AAsT OIIPEACACHUSI YKa3aHHbIX Ha-
I'PY30K, a TakXe IIpHuMep ee UCIIOAB30OBaHHS.

OTKAOHEHMA (PAKTUYECKMX Harpy30K Ha KaXAyl0 IIPY>XHUH-
HYIO OIIOPY MAM IIOABECKY B pabodyeM COCTOSTHMH OT NMPOEKTHBIX
(pacuyeTHEIX) HE AOAKHEL NpeBbIlIaTe +15%. [1pu 3ToM OTKAOHe-
HUEe CYMMBI HAarpy3oK BCeX INPY)>XUHHBIX OIIOP M MOABECOK Ha
y4acTKax TPyOOIIPOBOAOB MEXAY HENOABUIXHBIMHM OIIOPAMU HeE
AOAJKHO IIPeBhIUIATE +3% INPOEKTHOro (pac4YeTHOro) 3HaYeHHs.
OTHU ABa KPpUTEPHUA SBASIOTCA ITOKA3aTEeASIMU YCIIEIIHOCTH pery-
AMPOBKHU. I'Ipy OTKAOHEHHAX, NPEBRIIAIOILUX YKa3aHHbIE [IPeAe-
Abl, peryaupoBKa Harpy3ku OI'lC A0AKHa OBITE IPOAOAIKEHA.

IIpumeuanue. AonyckaeTcsa He BLINOAHATEL peryAupoBky [TPOI1 B Tex
CAYYasX, KOTAA:
AASl TIPY>KUH C MAaKCUMaAbHBEIM Nporubom 70 MM HeCOBNapEHHE X
(paKTHYECKHUX BBICOT B pabGoyeM COCTOSHHHU C NPOEKTHBIMU (pacyeTHbLIMH)
MeHee 5 MM H paKTHUYeCKast Harpy3ka B pabouyeM COCTOSSHHU He BBIXOAMT 3a

Auana3oH HeGanaHca Harpysok +0,15P .

AASL TPYKHH C MAKCHMaAbLHBIM porutomM 140 MM HecoBnapeHHe ak-
THYECKHUX BEICOT NPY)XHUH B paboyeM COCTOSAHUU C ITPOEKTHBIMH (paCYe€THEI-
MM} MeHee 10 MM 1 paKTHUeCcKast Harpyska B paGo4eM COCTOSHHUH He BBLIXO-

AWIT 33 AManasoH HeGanaHCa Harpysok *0,15P

B npuaokeHNM 8 IIPUBOAUTCH METOA OlIpeAeAeHUuss U3MeHe-
HUS AAUHBI Hecylien yacTu pe3nboBbix TAr ITPOIT npu nposeae-
HUY PEIrYAMPOBKM. JTOT METOA IIPUMEHNM AASI KOPOTKUX Hepa3s-

BETBA€HHBIX TPYOOIIPOBOAOB.
J.11. Ecau npu nposepeduu peryaupoBku [IPOIT 3naueHne

CMELIeHHS OCH TPYOOIIPOBOAa NPEBBICUT AASI BBICOKOTEMIIEpa-
TYPHBIX TPYOOIIPOBOAOB £35%, a AAsI HU3KOTEMIIepaTypHBIX £70%
AOCOAIOTHEIX 3HAQYEHMHM MaKCHMAABHBIX PACYETHBIX BEPTUKAAb-
HBIX TeMIIePATYPHBLIX PACIIMPEHUM IIPU MPOTrpeBe AAST AQHHOTO
TPYOOIIPOBOAQ, TO CAEAyeT IPHOCTAHOBUTH AAABHEHIUYIO pery-
AYPOBKY OINIOP Y YTOYHUTH (PAKTHYECKYIO MACCy | M IMOrOHHOM
AHHEI TPYOOIIPOBOAQ, a4 TakXe (PAaKTHYECKUE XapaKTepUCTUKHU
YCTAHOBAEHHBLIX B OIIOpPax NPY’KHH.

Macca TpyOOnpoBOAA OUpPEAeAsieTCsl MO pPe3yAbrartaM B3Be-
IIMBaHUS (PAKTUYECKOM TENMAOBOM U3OASILUM U BEIODOPOYHOH [TPO-
BEPKH TOALLUHBI CTEHKY TPYO (cM. 1. 4.4 Hacrosumux MeToau-
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yecKUX yKadaHuM). QaxTHyeckass XapakTepUCTUKA NPYXHUH OIl-
peAeAsieTcs uX TAPUPOBKOM COraacHoO [4].

[MTocae yTouHeHUs PAaKTUUECKON MacChl TPYOONpOBOAA U Xa-
pakTepucTUK [TPOIT npousBoaAnuTcss KOppeKTHPOBKa (bakKTuyec-
KUX ¥ npoeKrHeIX Harpy3oK [TPOI1 B Texunyeckon AOKyMeHTa-
UK TPYOOIIPOBOAOB (CM. II. J.7, & Tak)Xe NPUAOKeHue 7 HacToA-
uMx MeTopudYecKMX yKa3aHUuH).

EcAl OTKAOHREHHUSI CKOPPEKTUPOBAHHKBIX 3HaYeHUHN haKTHyeC-
KHUX MacCoBRIX HAarpy30K I'NPOIT oT npoeKTHEIX IPEBLIIAIOT HIpe-
AEABl, yKadaHHbie B II. J.10 HacTosamux MeToAWYeCKUX yKa3sa-
HUM, HeOOXO0AMMO HpoBepeHne parbHennen peryauposku OIIC,
KOHTpOAL CMEIjeHUsT OCH TPYyOOompoBOAA MPH 3TOM HE NPOBO-

AHTCH.
5.12. TTocae npoBepenusi peryanposku ITPOIT neobxoaumo

yOepTECS B OTCYTCTBHM 3allleMACHUH MPY)XHH IIeHTPAABHLIMH
TAraMm HAM ILIAapHUpaMu (CM. IpUAOXKeHHe 1), KOTOpPHIE MOTIYT
MTOSABUTECS BCAGACTBUE PEeryAupOBKH, [locAe ycTpaHeHHSs 3aleM-
A€HH¥ NIPY)XMH (€CAM OHHA HMEeAM MeCTO) M 3aBeplIeHHs] peryAu-
POBKU B paboueM COCTOSTHMH TPYOOIIPOBOAOB BHIIIOAHSIIOTCA I10-

BTOPHBLIE M3MEPEHHMsI BBICOT IIPY>KHH.
Peryauposka OIlC cuyuTaercs 3aKOHYEHHOM, KOTAQ OTKAOHE-

HUs1 hakTudeckux Harpy3ok INTPOIT or npoeKTHEIX (paCYeTHRBIX) B

pabodyeM COCTOSHUH TPYOOIIPOBOAOB OYAYT HAXOAMTLCS B IIpPeEAe-
AQX, YKa3aHHBIX B 1. 3.10 HacToamux MeToaAMYEeCKUX YKa3aHUH.
5.13. EcAu pu M3MEPEHMM BRISSBACHE! YKAOHEI FOPM30HTaAb-
HBIX y4YacTKOB TPyOONPOBOAOB MEHee AONMyCTUMBIX [cM. 1. 3.8
HacToAlUX MeTopuuecKHX ykalaHuM), TO HeoOXOAMMEIE M0 yC-
AOBHSAM 3KCIAYATAIMHU 3HAYEHUA YKAOHOB MOIyT ORITH oOecIie-

YEeHB! CIeIMaABHOU NOAIHOKOM TPYGONPOBOAOB, KOTOPYIO PEKO-
MEHAYETCA BBINIOAHATE CACAYVIOIINM 00pa3oM:
Ha BePTHKAABHOM y4acTKe TPpyOonpoBoAQ, NPUMBIKAKOIEM K

rOPH30OHTAALHOMY Y4aCTKY C HEAOCTATOYHBIM YKAOHOM, BhIpe3a-
eTcsi 4aCTh TPYOB!; AAMHA 3TOr0 Bhipe3aeMoro ¢gpparmenta I onpe-

AeAdeTcs o popmyAae
I= 1,2 x (i ~ 1y, )xL, (4)

(rAe | — HeOOXOAUMBIM YKAOH TPYOOIIPOBOAG B XOAOAHOM COCTO-
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SAHUM;
i bax (pakTUYEeCKHUM YKAOH TPyOOIpOBOAA B XOAOAHOM COCTOSA-
HUMU (3HAYEHUsA [ U i(baK ONpeAeAdIOTCs 1o GOPMyAaM IIpHU-
AOJKeHUusa 3);
L. — AAVIHA TOPM3OHTAABLHOIO y4acTKa TPyOOIIPOBOAA C HEAO-
CTAaTOYHBLIM YKAOHOM;
1,2 — xoabpuieHT 3anaca;

IIepeA BHINIOAHEHUEM BLIPE3KH IIPYXKUHBI OIIOP, PACIIOADKEH-
HBLIX Ha NOArubaeMoM ydacTKe UM NPUMBIKAIOIINX K HEMY y4acT-
KaX, OAOKUDYIOTCH CTSIKKaMHM; TPyOOIIPOBOA Yy MeCTa IOArMOKHU
JKEeCTKO INPUKPENASIeTCS K HEIIOABM)KHEIM KOHCTPYKLUSM ITyTEeM
YCTAHOBKM BPEMEHHOH OIIODH;

TOPM30HTAABHEIM YYACTOK TPyOOIMpoBOAa B MecTe NOATMOKM
HarpeBsaeTcsi A0 TeMmnepaTtyphn Ha 20°C HuwKe TeMiiepaTypsl OT-

ITyCKa.

ITpumevanue. TeMneparypa Harpesa He AOAJKHa NpeBsIlaTh: 580+15°C
AASE ctaay 20 m 15I°C; 630+15°C — 12MX; 600+15°C — 15XM ; 700x15°C
— 12XIMOD u 710x=15°C — 15X1M1Q;

C ITOMOIILIO TAKEAA)KHBIX NPUCTIOCOOAEHUH BHIITOAHACTCA MMOATHOKA
TPYOOIIPOBOAS AO YCTPaHEeHHs 3a30pa B MeCTe BhIpe3KH; Harpes IpOM3BO-
AUTCHA B COOTBeTCTBUM C [8);

paccTOsHHE OT 30HbI HarpeBa AO rHOa MAM CBAPHOIO COCAMHEHMUS
AOAKHO ObITh He MeHee 500 MM; HarpeB AOAKEH OBITh paBHOMEPHSLIM 110
IlepHMeTpYy TPYORI, KOHTPOAL 3a TeMIIepaTypoil HarpeBa AOAKEH OocCylle-
CTBASITE cOraachuo [8] (Tak >xe, Kak nmpu TepMoobpaboTKe CBaPHBEIX COCAH-
HeHUH);

[TIOCAe NOArHOKH yYacTKa TPyOONIpOBOAQ, BHIACP)KKHY ero NpH yKa3aH-
HO¥ BBILIIEe TEMIEepaType B TeUEHUEe 2 4 H OXADKAEHUA ITOA cAoeM acbHecTa B
COOTBETCTBHU C [8], BLINOAHAETCA CBapKa U TepMooOpaboTKa CBAPHOTO CO-
eAHeHns coraacHo {8];

IIPpY HeOOXOAUMOCTH BBIITOAHAETCH AONOAHHTEALHAs HOArMOKa Bep-
THKAABHOIO YY&CTKa TpyOonpoBoAa aAA obeclieyeHHUs COOCHOCTH Tpyd B
cTeike [8).

[loche BBIITOAHEHUS TOAMOKN HeOOXOAMMO H3MEHUTh AAU-
Hel Tar [TPOIT Ha ropusoHTarnbHOM noarubaeMoM ydyacTKe Ha
3HaUeHNEe BEPTUKAABLHOI'O CMellleHHusI OCHU TpyOoOonmpoBOAA B TOY-
xax Kpeiaenust [TPOIT npu noaru6ke Al , KoToOpoe onpeaeaser-
CSA AASL N-M OIIOPH!, PACIIOAOKE€HHOW Ha y4aCTKe C HEeAOCTaTOY-
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HBIM YKAOHOM, IO (pOpMyAe

Ay =7+ (5)

ra€ L, — pacCTostHMe II0 FOPU30OHTAAM OT MecTa pe3a A0 Nn-#
OIIOPHI;
L — AAMHA rOPH3OHTAABHOrO Y4acTKa TPyOOMpOBOAa C He-
AOCTaTOYHBIM YKAOHOM;

] — AAMHA BEIpE@3aHHOM 4acTH TPYORL.

AAst OTIOpP, PACIIOAOIKEHHBIX MEXAY IMOArnbaeMbIM y4aCTKOM
K MeCTOM pe3a, Ha BePTHKAALHOM y4YacTKe BepPTHKaAbHOE cMe-
1IjeHue paBHo .

3HaYeHUe INOAYYEHHOIrO YKAOHA MPOBEPSIeTCs HOCAE AeMOH-
Ta’ka BPEMEHHEBIX OIIOP, BOCCTAHOBAECHMSA TEIIAOBOM H3OAAIIHMH U
Cpe3Ku OAOKHUPVIOUIUX CTSKEK C NMPY>XHUHHBIX OAOKOB.

5.14. Bce u3aMeHeHUsI B KOHCTPYKUHUU TPYOONPOBOAOB, CBSI-
3aHHBEIe C BBIMTOAHEHUEM MOATMOKH, AOAKHBI ORITH OQOPMAEHBI
aKTaMu M XPaHUTHCHA B nacropre TPyOOIIPOBOAA.

5.15. B npuaroxenun 10 npuUBOASATCA HEKOTOPbIE AOMOAHH-
TeAbHBIE PEKOMEHAAIIMU 10 tpoBeaeHuIo padoTt ¢ OTIC npu npo-
BEAEHHMH BOCCTAHOBHTEABLHOM Tepmuueckoy oOpaborku (BTO)
MeTasa TpyoonpoBopoB. [locae nposepenus BTO Hepeaxko He-
OOXOAMMO BEHIOAHATH onepauuu no Harapke OITC, aHanrormy-
Hele paboTaM, BBIIIOAHSIEMBIM Ha BHOBL MOHTUpPYEMOM TpPyOO-

IIPOBOAE.
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[Mpuaroxenue 1

HEQOCTATKM ONC KPENNEHUWU TPYBONPOBOAOB
U CNOCOBLI UX YCTPAHEHUR

Beisrienubin gedexr OFC

Cnocob ycrpanenns nedexra

1. NIpyXrHHbBbIE NOABECKU U NPYXUHHBIE ONOPbI, XXeCTKNE TArK

1.1. Hanmqne Ha npyxuHHbIX Bnokax
HEEeMOHTUPORAHHLIX MOHTAKHbLIX CTH-
XEK UMK CTAXKEK, Y KOTOPLIX B CheaHen
JacTu caenada npopeab

Crshpxkn Npy»uHHbIX 060IM HeobxoauMo yaa-
NATL TONHOCTLIO NOCAEe OKOHYaHWS MOHTAXa

| M pemonTa. [pn BepTUKaNbHBLIX NepemelLie-

HUAX BBEPX TOMKWA NOABeca HefleMOHTUPOBaH-
Hbl@ CTSDKKU MOryT ObiTe NpUYHOW 3auiemne-

HUS1 NPY)KUHHBIX NOABECOK
1.2. 3awjemMneHue LeHTpanbHOW TaM | 3atuemneHve NPYKUHHOW 060Mb! yCTpaHseT-

NPYUHHOK  0BOVMB!
NPYXWHHOro brnoka

KOPOMBICTIOM

1.3. 3auwieMnedue NPOMEXYTOYHOro
lapHupa Ha TYAre Tpasepcou wunw
onaHueM NPYXUHHOro 6noka (HWKHUM |

CAl NYTEM CPEe3KU YaCTU UeHTPanbHOWU TAM, Bbi-
CTynaowen Han KOHTprankoin. Ecnn 3asop mMe-
xay dnaHuem nNpyxuHHoOA oboAMbl KU KOPO-
MbICMIOM Man, ONs ero BocCTaHoBNeHua Heob-
XOAUMO BHLINONHUTD PEKOHCTRYKLUMIO NPYXWH-
HOro bnoka

3alemneHue ycTpaHsIeTcsi nepeaernkon Tam ¢
yBenuYeHuem pacCTORHUA Mexay LLapHUpOM U
MECTOM 3allieMnNeHus

Wrin BepxXHiAm !

1.4. MNoTrepa yCTOMMMBOCTU MPYXUH B
MPYXUHHBLIX 6NoKax KU3-3a OTCYTCTBUA |
B ONOPHOW KOHCTPYKUMW Hanpasnsio-
LUX 3NEeMEHTOB ANns LeHTpanbHbIX
TAr, OTCYTCTBUA NPOMEXXYTOMHbLIX LUAP-
HUPHBLIX 3MNEMEeHTOB Ha LeHTpanbHOW
Tane, YCT3HOBKM B ONOPHLIA B1OK Npy- l
XuUHbI (MK NPYXUR), cymmapHas CBo-
boaHas BbLICOTA KOTOPOW Npesbiaer
aMameTtp npyxuHbl Bonee yYem B 2,6 |
Pasa, U3HAYANLHOMD  UCKDUBNEHWA |
LeHTPaNbLHOWU TAMM NPYXXUHHOMO 6MoKa,
pedeKToB U3rOYOBNEHUN NPYKUH, OT-
CYTCTBUSL LIEHTPYIOWUX CTAKAHOB Ha
~ (pnaHyax npyuHHOro Broka

1.5. «3akycoiBanue» nanues npy-
XUHHOW 0BOUMEI HA ee BOKOBbIX TArax
BCneacrave nepekoca dnaHues wnu
HeQOCTaTOMHOCTY  AvameTpa oTsep-
CTUS1 B MEeCTax npoxoaa Tsir

1.6. Vickpuanexuve UeHTpanbHOWN TS B
MecTe ee npoxoaa “epea dnaney uu
HanpasnAKLLWE 3NeMeHTbl ONOPHOTo
NPYXUHHOMO Onoka (nNpoucxoauT npu
3HAYUTENBHBIX FOPU3OHTaNbHbLIX YCU-
nvsx) |

00-94

[lpy BbLIRBAEHUU NPYXUH, NOTEPABLUNX YCTON-
UMBOCTb, CNegyeT NpoaHarmaupoBath npudn-
Hy 9TOr0 Aedekra. B 3asucumocTu OT caenan-
HbiX BbIBOLOB HamevaeTcst nepedeHb Heobxo-
AUMBIX MeponpusTuid. B peaynkrate aHanmsa
BO3MOXHO TeXHUJEeCKoe peleHue C UMeHe-
HUEeM KOHCTPYKUMKU Onopbi MNW BHECEHUeM B
Hee AOO0MNOMHUTENbHLIX HAMNPaBNRIOWMX ane-
MeHToB. B niobom cnyudae nedopmuposaHHble
MPYXMHLI AOIMKHL! ObiTe AEMOHTUPOBAHLI W
3aMEHeHb!, NOCKONLKY NPYXUHLL, NOTEPABILKWe
YCTOMMUBOCTb, UMEIOT ynpyrve XapakKrepucTu-
KM, CYLWECTBEHHO OTNUYAIOLLIMECH OT TUMNOBbIX

[py «3aKycbiBaHv» ornaHLes Ha BOKOBLIX TH-
rax cnepyet paciuvpuTh NPOXOLHbLIE OTBep-
CTUA B HUX NPUbNU3UTENLHO Ha 5 MM

BO3MOXHO yBenuueHue auamerpa ueHrparb-
HOW TN UNt U3MEHEHNE KOHCTPYKLM Onopbl C
YCTRHOBKOW NPYXUHHOTO BNoKa B pacceudky TH-
. BO3MOXHO yBenuyesme Kbt TAM
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BuisisnenHsid Aedrekt OlNC Cnoco6 ycrpaHeHns gedekra

1.7. Nepekoc onopHoi Banku scnen- | PaspyllueHHble aetanu onopbl Heobxoaumo
crsue cnabown 3aTsHKKU XOMyTa, pa3- | BOCCTAHOBUTL UMW 3aMeHUTL HOBLIMU. XO-
PYWEHWUA [PYXUH B8 OAHOW W3 TAr, | MyTkl cneayet ob6TaHyTh. B uenax Heobxo-
obpbiBa OQHOU U3 TAr, HEOOUHAKO- | OAUMO YCTAHOBUTL MNPYXUHLI C OOUHAKOBOWR
BOW 3aTHXKU NPYUH WNU HeOAUHA- | XECTKOCTbID U OQUHaAKOBOW MaKCUManNbLHOW

KOBOW XXECTKOCTN NPYXWH B TArax Harpy3kon

1.8. YcTaHoBKa B NPYXWHHbIX Briokax | 3ameHUTb NPYXUHBY
NPYXUH, He oTeevalowmx Tpebosa-
HUSM  HOpMmanen, pa3apaboTaHHbIX
anst Tpybonposonos |

1.9. HegoctarouHas XecTkoCcTb Me- | BbiNONHUTL KOHCTPYKTUBHYIO NepepaboTky
TannNOKOHCTPYKUUA B y3nax kpenne- | pekoHCTPYKUMIO yana kpennewus. B cnyvae
HUA onop u noasecok. «Cnonsadue» | «cnon3aHusi» Onop Hecylue KOHCTPYKUUU
HOCYLWMX KOHCTPYKLUUA NO Xenes3o- | cneayet NOAHATL B UCXOAHO8 NOMNOXEeHWe U
B8TOHHLIM KOMOHHAaM NPUBapUTb K 3aknanHbiM A1eTaNAM KOJIOHHGI
1.10. OtcyTCcrBUe KOHTpraek B ane- | YKOMNNEKTOBaTb ONOPY KOMTpralikamn, 3a-
MEHTaX MpPYXUHHbIX ONOKOB, ONOP- | MEHUTb NoBpeXaeHHbLIE Pe3bboBbLIe ANeMeH-
HbiX METAaMNOKOHCTPYKUMAX UNKU Y3- | Tol

nax kpenneHwn, HapyuweHue ueno-

CTHOCTU pe3bbbl HA 3NeMeHTax npy-

XUHHOro 6noka
1.11. 3awemneHua npy»uvHHbIX Bno- | OBecneuntt csobogy nepemelleHnin ane-

kOB, THr, TpasepC cocefHUMU Me- | menTtos ONC

TaIIOKOHCTPYKUUSIMUA

71.12. Pa3smMelwleHve nNpyxuHHbIX | TpU neperpese NpyxWHbI TEPAIOT YNpyrve
060iAM ¥ Npoknanka TAr B TennoBoM | CBOKCTBA. TAMU OOLIMHO BbLINOMHSIOTCA U3

naonAuuMn Tpybonposona (M CO- | yrnepoauCThIX CTanew, Npu Harpese B HUX

cegHux Tpybonposonos) nposensieTcn aPekT non3y4ecru, NO3IToMy
ykalaHHbIW gedekT OormkeH DbiTb yCTpaHeH

nyTemM PexoHCTRpYKUUU ONopL!

1.13. OrcyTcTBue OOCTAaTOMMOro Ko- | fedexT npuBoauT K aedopMmaiuin XOMyToB W
NUYeCTBa CTRXHLIX OONTOB Ha XOMY- | CHWKEHUIO Harpy3kM nNOABECOK, XOMyTb
Tax NOABECOK BepTUKankHbIX TPyDO- | AONXKHbBI COOTBETCTROBATL AnameTpy Tpybo-
nposoAoB. YCTaHOBKA  XoMyTos, | nposoda U BbiTb NONHOCTLIO YKOMNIMEKTOBa-
npeaHasHadYeHHbIX ANA  Thybonpo- | Hbl CTHKHBbIMKU BonTamn

gonos Sonvuwero gnvaMmeTpa, Ha Tpy-
BonpoBoabl C MEHbLILUM ANamMeTPOM
1.14. 3awemnedne npyxuHHOre | [oapeaaTts CTakaHbl UMK 3LLATHLIR KOXYX

6noka BHYTPUNPYXUHHBIMW CTaKa-
HaMMU UMK HAPY)XHLIM 3aLLUUTHBIM KO-

oM
1.15. Vicnonw3aopanne B TPOI we- | Tlpusectn snementol NPOIMT B cooTBeTCTBUE

NPOEKTHLIX KoMANeKTylowux 3ne- | Tpebosaxuam Hil
MEHTOB
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BoiranenHblit gedekr ONC Cnocob ycTpaHeHns gechexra

2. KomOuHnpoBaHHbIe U KatKoBble ONOPhI

2.1. Katkosbie # iuapikosuie py- | PekoMexHgyercss 3ameHa yKaszauHbiX onop
KUHHLIE ONOoPLl UMEKT crneaywue | NPYXWHHbIMKY NoABecKamMw

KOHCTPYKTUBHbIE HeocTaTKu:
HEBO3MOXHOCTL PerynupoBKA Npy-
XWH NPpU HECOOTBETCTBUMU UX 3aTHX-
K¥ NPOEKTHbIM 3HaYeHNAM
HEeBOIMOXXHOCTb OnpenensHus TUuno-
paamepos YCTaHOBMEHHLIX MPYXUH,
a TawKe ux LenocTHOCTU (B cnyuae
€CNU APYXUHA 3aKpbiTa BHELIHUM
3aWNTHLIM CTAKaHOM)

nepexoc onop U KX aaxnuHusaHue
BCneacTaue paspylieHvn unu Buina-
OeHust cenapaTopos

3aknusuBaHue onop HegemMoHTUPO-
BAHHbIMU  CTSDKHBIMK  LLINUNbLKaAMMK
NPYXUHHLIX 0BOUM

neperpes 1 NOTEpPA ynpyrux CBOUCTB
NPYXUH NOA  KOXKYXOM  Tennoson
n3onaLum

2.2. BeinagiaHue KaTKo8 u ynupaHue | PekoMeHayeTcst 3aMeHa yKaszaHHbIX onop
UX B OrpaHuuMuTeNu, a Talke nepe- | NPYXUHHLIMKU NOABECKaMU

KOC KaTKoB ¥3-3a:

OTCYTCTBAA YyueTa TennossiX nepe-
MellieHUA NpK MOHTaXe onop
cMmelleHus TpybonpoBoga M yana
KpenneHun onopbl BCneacrsue npo-
N3BOACTRBA BbIPE30K

3. Cxonb3siwMe onope! ¥ CKONb3silie-HanpaBRAWNE ONOPL!

3.1. Cnonsaxue ckonb3siumux onop ¢ | COBMECTUTL ONOPHLIE ANEMENTL! B COOTBET-
OCHOBaHUKA BCNeACTBUE UX YCTAHOB- | CTBUW C NPOEKTOM C YMETOM TemnepartypHbIX
K Be3 yyeta TemMnepaTypHbiX pac- | paciuMpeHuia
lwnpeHut N cMmeteHna TpyGonpo-
BOOA U3-33 BbLIMONHEHUA BbLIPE3OK

acTKoOB
3.2. CoepuHeHue CcCKONb3sWUX Mo- | YaanuTb NpuUxsaTKw
BEPXHOCTEN MOHTEXKHLIMU NpPUXBAT-
KaMH - - s,
3.3. HepoctaTtouHas yucrtota ckonb- | Obecneyntsb YUCTOTY CKONb3AWUX noBepx-
3AWMX  MOBEPXHOCTe, npenaTcT- | HOCTen
Bylolan nepemMeLLteHAM
3.4. Otcyrcreue conpukocHoreHus | lpoaHanusanpoBaTh NpUMMHBl BO3HUKHOBE-
CKOMb3AWUX NMOBEPXHOCTEN B KakOM- | HUR aediekta U pas3padborath meponpuaTUR
mbo TennoBoM COCTOSHMM TPy6O- | N0 ero yCrpaHeHuio

nposoga e - —

00-94
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Criocob ycrpanenun aecpexra

[posepuTt pacuyeTHbie NaHHbie Mo nepemMe-
UieHUAM B TOMKE yCTaHOBKM onopsi. N3ame-
HUTL KOHCTPYKLMIO Onopb!

BoissneHKkbit necdexr OFC

3.5. [Oedopmaumsa HanpaBnsoWnUx
BCneacTeme HepacyeTHbix OOKOBbLIX
VCUNMA. «3aKyCbiBaHne Onopbi» B

HanpPaBNAOWNX

4. HenoaBMXHbIE ONOPL!

4.1, Orcyrcreve ynopos, npuBapu-
BaeMbIX K TpybonpoBoay W oOrpaHu-
JuBaWUX ero nepemeLiedme BAONL
ocu

4.2. HepocratouHas »XeCTKoCTb OC-
HOBAHUA  HENoOABWKHOW  ONOPLY,
BCneacTeue yero onopa goriyckaer
HenpoexTHbie Yrnosble nepeMelle-
wus Tpybonpoesoaa

4.3. Cnaboe kpennewne MeTanno-
KOHCTPYKUMAW OMOpbl K 3aKNagHbiM
__3NIeMeHTam

4.4. TospexageHuss OCHOBAHUR He-
NOABWIXHON Onopsl (TpeluHe!, paa-
PbiBbl) BCNegcTBMe Hepac4eTHbIX
AKCNNyaTaUMOHHbIX YCUTTUIA

4.5. CmelleHye HenoasmxHon ono-
pbl CO CBOEro mecra scnepcrave No-
BpeXAeHUA CTPOUTENbHbLIX KOHCT-
PYKLUUA, H2 KOTOPbLIX OHA ycTaHOBNe-

Ha

BbinonHUTL yCTaHOBKY yNopos B COOTBETCT-
Bun ¢ TpebosaHuamu OCT 108.275.25-80
[10]) unn OCT 108.275.26-80 [11]

BbINONHKUTL pacuyeT Tpybonposoaa ¢ yyeTom
NOHMWKEHHOW XECTKOCTU HenoaBUXXHOW Ono-
pbi ¥ NPYU HEOOXOAUMOCTU yBEAUYUTL XKecCT-
KOCTb anemMeHTOB Onopbl

BbinonHUTb ycuneHue 3aknafiHbix 3MNemeH-
TOB

MpoBecT aHanua nNpuuuH NOBPEXOEHUSN,
YCTPaHUTL MX U BLINOMNHUTL BOCCTaHOBNEHUe

onopb!

BocCcTaHOBUTL ¥ yKpenuTL CTPpouTenbHble
KOHCTDYKLAW
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Ilpuroxkenne 2

XAPAKTEPUCTUKK NPYXXUH W BSIOKOB NPYXUHHbBIX OMNOP
TPYBOMNPOBOAOB

1. Xapaxrepucruku nmo MBH 049-63

Donyc- § Xecr- | [Ouamerp | uametp npy- | Boicota npyxuHbt B cBo- | {lon- Macca
Tvman |xoctb C,| npytka d, MM | xuHpt D, mm | GogHom cocrosmuu H,, | wHoe | npy-
Harpys-| krc/mm ' MM YUCNO | XUHBI,
Ka BATKOB NI
P s n
KI'C

Fpynna 2 (A,..~140 Mm)

ERICARAES 342 | +7.0..-25 | 11,0 [0,768
197 | 1,400 | 9 | -03 15.0 | 1,68
292 80 | $1.2 0T +05..-3.0 | 16,0 | 2.18

+0,2 +12,0...-4,0 | 20,0 | 3,82
815 [ 5821 | 16 | -0,3 +10,0...-3,5 | 12,0 (6,23
1155 mm +12,0...-4,0 | 14,0 | 899
1562 +0,2 +11,0...-4,0 13,0

2050 | 14,64 | 24 | 0,4 413 | +12,0...~4,0 16,8
2420 | 17,28 | 26 23,0
3420 | 2443 | 30 | 50 | 120 [ 306
4620 m "‘02 27 +15,0...-5,0 | 12,0 | 34,2

5720 | 40,86 | 36 | m 3,3

wioq [ r[a]  [mio a7 s [ a0 50 | 50 502

Fpynna 1 (A,,...=70 MMm)

+0,1 126 | +3,5..-1,0 | 6,5 0,453

197 | 2810 | 9 | -03 +45.-15 | 85 [0,954

m m 1,22

5147342 | 12 206 | +6,0..-2,0 2,09

815 | 1164 | 16 3,66

7155 | 16,50 | 18 _ 8 216 | +60.-2.0 | 80 [512

203 | +60..-20 | 60 |782

220 | 3457 | %6
02
by

+0,2
mmmﬂ

12,4

210 i27

mm 9,95
| 7.5 | 13,2

70 17.9
7 296 | +8.0..3.0

20,1
264

+8,0...2,5 m 24,2
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OKOHYaHHUe NPUAOXKEHHNNA 2

2. Xapakrepucruky 1o OCT 108.764.01-80 [12]

. lvnamerp | lvamerp npy-| BwicotanpyxuHsl 8 |onxoe| Macca

XWHb! D, MM | CBOBOAHOM COCTORHWM | YMCRO | NDYX K-

npy- | Harpya- , H,, mMm BUTKOB | Hbl, Nr

| npyTka d, Mm
| n
+ A jHapywHd + A | HOMUH. + A

pynna 2 (A,,,.=140 mm)

13 n 2,40
14 | 278 | 199 | 12 +0. 3,24
15 ~0,5  308_ 6,43
16 | 816 | 583 | 18 | 8,26
17 | 1190 | 8,50 | 20 | 0o | 113 [$15 10,37
18 | 1666 e | 12,70
19 | 2005 | 14,32 24 | 16,90
20 | 2686 | 19,19 | 28 9,0 |22,80
21 | 3325 11,0 | 37,23

42,57

22 | 4080 | 29,14

N

w

©

0N

o

W

A
| w
~{<©

'Y
»

Y Y
(ol N
-~ |

01 [ 128

02 | 278
03

7,63

816 | 11,66
05 | 1190 | 17,00 [ 20
06 | 1666 | 23,80 | 22
07 | 2005 | 28,64
08
09 | 332
10 | 408
11 | 4955
12

g
BE

II

"I

N
o
CO
Ei
=~
&)
-

o
©
D
S
00 |~
0
- |~
»lo
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IIpnroxenue 3

NOCNEAOBATENLHOCTb PABOT
NP ONPEAENEHWU YKNOHOB TPYEONPOBOAOB

AAsi OIIPEAEACHHUS] YKAOHOB FOPU3OHTAABHBIX Y4aCTKOB TPY-
OONPOBOAOB MCITOAL3YIOTCS IHAAHT'OBBIM I'MADOYPOBEHBL M 330CT-
PEHHLIE C OAHOI'0 KOHIIJa METAAAMYECKHUS CTEeP’KHU AMAaMETPOM
4 —6 MM 0AHMHAKOBOU AAUHEL (400 — 500 mM). Crep>XHM yCTaHas-
AUBAIOTCS BEPTUKAABHO B TEIIAOBYIO U3OASIUIO TakK, YTOOBI HX
3a0CTPEeHHLIe KOHIIbI YIIMPAAUCH B BEDXHHME TOYKHU CeYEHHUS TPY-
Obl. PexoMeHAyeTCs1 YCTAaHAaBAUBATL CTEP)KHHU BOAM3M OIIOP HMAU
MHAUKATOPOB TEMIIEPATYPHBLIX pacClIMPEHUH HAa PACCTOAHUU He
6oaee 500 MM OT HUX.

NaMmepeHusi BBIOAHAIOTCH B TAKOH ITOCACAOBATEALHOCTH:

CTeKASIHHBIEe TPYOKH 3 U 4 IIAAHTOBOIO THAPOYPOBHSA, 3aITOA-
HEHHOrQO IMOAKPAIIeHHOW BOAOH, IOABOAATCH K BBICTYIIAIOIIUM
M3 TEeIIAOBOH U3OASIIHMH TOpIiaM cTep>XHeH 1 u 2;

V3MeHEeHHEeM 110 BePTUKAAH NOAOXKeHUs TPyOKUu 4 coBMerla-
eTCS1 YPOBEHb B TPyOKe 3 C TOPLIOM CTEepP>KHA |;

Cxema namepenus yxnona Tpybonposoaa

C NOMOILLIO LTAHFOBOTO MMAPOYPOBHA:

1 1 2 ~ mMeTannuyeckune CTepXHK 0AUHIKOBOR nnHbl; 3 M 4 — crexnaHHbie TPyOKU uinan-
roBOTO rMAPOYPOBHA; 5 — Tpybonposoa; 6 — TennoBas u3onaums, 7 — rudKWiA LWAAHT

00-94
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H3MepseTcss pacCTosTHHEe R 10 BePTHKAAU OT ITOBEPXHOCTH

BOALRI B TPyOKe 4 A0 TOplla CTEPXHS 2.
3HayeHUe YKAOHA B XOAOAHOM COCTOSAHUU BBIYMCARETCS IO

chopmyare

rae L — paccTtosiHue MEeXAY CTeP)XHSAMH 110 FOPH3OHTAAM.
YKAOH CHYHTAETCA IOAOKHUTEALHBIM, €CAH €ro HalIpaBACHHE
COBIIGAQET C HAIIPABAEHUEM ABIDKEHUS CPeAkl, U OTPULATEeAb-

HbIM, €CAM HE COBIIaAderT.

[Ipu nporpeBe TpyOONPOBOAOB YKAOH MOXET yMEHbIIAThCS.
[ToaTomMy aast obecnieuenns tpebosanuil I1TO [6] (moroxwmren-
HBIM YKAOH AOAKEH OnITh He MeHee (0,004 npu tremnepartrype Me-
TaAaAd OT 20°C A0 TeMniepaTypsl, COOTBETCTBYIOUEH HACHIIEHHIO
IipHu paboueM AaBA€HUH) HeOOXOAUMO, YTOObI B XOAOAHOM COCTO-

STHHUU YKAOH [ OBIA HE MeHee 3HauYeHHs, OIIPEACAIeMOro 110 (op-

MYAE
. AY,-AY, T
i’ = 0,004 4 ———+ 2,
L, T
rAe AY, u AY, — BepTuUKkaAbHBIE NepeMelleHUss TPYyOOMpoBOAA
[IPM IIPOrpeBe B MecCTaX YCTaHOBKHM CTEpPK-
Hell COOTBeTCTBeHHO 1 u 2, MMm;
I — TeMneparypa HachleHHs Iapa npyu paboueM
AaBaeHNH, °C,;
T a6 — TeMIeparypa TpybolIpoBoAa B paboueM cocTos-
oy, °C;
0,004 — MMHMMAABLHLIM YKAOH MOPU30OHTAABHOIO y4acT-
Ka TPyOOIIpOBOAA 0 HANIPABACHUI) ABUIKEHMS
cpeAnl B coorBeTcTBHHM ¢ [1T2 [6], MM/ M.
BepTukanbHEle IepeMelleHuss TPyOonpoBoaa IIpM Iporpese
AY, u AY, onpeaAeAsiioTcsi IO U3MEPEeHUSIM BRICOT MPYXHUH HAH

[MOKa3aHUusIM HHAUKATOPOB TeMaepaTypHEIX pacimupeHuu. Ilpu
nepeMelieHuaX TpyOoIpoOBOAG BBEPX 3HAYEHUS ITOAOKUTEAbHE,

a IpY NepeMelieHUAX BHU3 — OTPUILIATEABLHH.

pab
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IIpnaoxenue 4

YTBepxaalo.
TexHuYeCKI PYKOBOAHNTEAD

HaHMeHOBaHWe 3AEK1 POCTaHIMH

IIOANUCK, P ¥ O

! ! 20 T.

AKT
NPUEMKM TPYSONPOBOAOB TAC-
NOCAE BLINONHEHUSA MNAHOBOrO PEMOHTAB 20  r.

[IpepcTaBUTEADL CIEIIUAAM3IMPOBAHHON OpraHu3anuy

HayMeHOBaHye OPraHu3aunn, AOAKHOCTE, D N O

! IIPEACTaBUTEeAb SKCIIAyaTalluH

HaHMeHOoBdHHKHe oplraiinialliy,

AOAXKHOCTL, P KO

YAOCTOBEPSIOT:

1. AedexTsl, BhIIBA€HHBIE IIDH IIPOBEACHHH OOCAEAOBaHHS
TEXHWYECKOIo COCTOAHMA TpyOonpoeopaoB U OIIC ux xpenae-
HUH,yCTpaHeHs! (IpHAoXKeHnvie 1 Akra).

2. YCAOBUSA NPOYHOCTH COOAIOAQIOTCH AASI BCEeX pPaCyeTHBIX
y4aCTKOB TPYOONPOBOAOB HA PACUYETHHIM CPOK HKCOAyaTALUN

TBHIC. 4 C TIapaMeTPaMHy pabouel CpeAsl p = Krc/cm?,
t = °C (npunoxxenue 3 AKTa).

3. OTKAOHeHusA (PAKTHYECKUX HATrpPYy30K YIIPYrHX ONOP OT
PaCYeTHEIX He IIPEeBBIIIAIOT AONYCTUMEIX 3HAYEHUM, IIpeAyCcMar-
puBaeMeix HA (npuaoxeHue 4 Axra).

4. Pazuuna (paKTHYECKHX M PAaCYETHBIX TEMIEPATYPHLIX IIe-
peMelleHUH 1o IToKa3aHUusIM HHAMKATOPOB (penepoB) He IPeBLI-
I1aeT AOIYCTUMEIX 3HAYeHHH, NPEeAyCMOTPEeHHBIX HA {(npuaosxe-
HHUe 5 AKTa).

00-94
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IIpumevyarue. KpoMe TOro, AOAKHB! OBITh BKAIOYEHS! {B CAyYae Heo0-
XOAUMOCTH) MEPOIPUATHSA 10 PEKOHCTPYRIMU TPYOOIIPOBOAOB UAM ux OI1C
CO CPOKaMH UX BBITOAHEHUS,

[IprAoOXKeHuS;

1. BeaoMocTh AetheKTOB TPYOOIIPOBOAA.

2. PacueTHaa cxeMa TpyGOLIPOBOAA.

3. HanpsxeHust B ceyeHUsIX TPpyOONIPOBOAA.

4. Harpysku Ha onopsl ¥ MOABECKH TPYGONPOBOAG.

J. Pe3yAbpTaThl KOHTPOAA TeMIlepaTyPHBIX paCuIupeHu TpyOOoIIpOBOAA.

[IpeacTraBUTEAD CIIEIIHAAM3UPOBAHHON OpPraHu3aIuK
AOAKHOCTE,

IMOAITINCH, (P 1 O,

[IpeacTaBuTEAB IKCTIAYATALIMU TOC
AOAHOCTD, ITOAMUCH, b M ©
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YTBEpPXAAl0:
TexHUYEeCKUN PYKOBOAUTEAD

HaAUMEHOBAHHE JACKIDOCTAHUINN

MOANUCK, (Y 1 O

i i 20 1...

1. Benomocts fepexron
Tpybonposona

HavMeHOBaHHEe JACKTPOC1aHUKNU

Xapaxrep MecTo pacnono- Cnocob OrBeTCTBEHHbLIG OTtmeTtka o
pedgexTa | MeHus AedexTa yCTpaHeHus 3a ycrpaHesue BbINONHEHNU
6

A — =i 1_ e

IIpepcTaBUTEABL OPTAaHH3AIIUH,

HpOBOAHBIHEfI oﬁcnep,oaanne AOMAKHOCThL, HAUMEKOBaHUe OpradM3aning,

[IpeacTaBUTEAL IAEKTPOCTAHIINU

00-94

MOANKCE, (P O

AOAKHOCTD, HAMMCHOBAHHE JACKTDOCTAHIINH,

TIOANHKCH, P.M.0

Adra NPoBeACHUA 00CAeAOBAHUA
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2. PacuerHasi cxema TpybonpoBoja
XapakTepUucrTuka Tpyo:
THITOpa3Mep

paanyc ruba
MaTepuaa

PacyeTHsle napameTpel; p = Krc/cM?; t = °C

e e —

X3

X1
K BrixogHbBIM
KOoAreXmopaM
napoHarpepamenn
[=100C
8
e
g -
&

19 E m YCAOBHAIEe 0003HAYCHHUA:

Eﬂ — NPY>XHHHaA NMOABECKa (HOMEp 1o cxeMe)

11
Hol — HEIOABHW)XHas oropa (HoMep I10 cxeme)

;El — CKOAB3fIllas oIopa (HoMep No cxeMme)
f+ @) — MHAMKATOP TeMMEPATYPHLIX PaCIIUpeHuit
é\ (penep)

PACUSTHHIN Y3eA

25
/ — pacueTHOe CeyeHHe

;F!r— 3aABHKKA
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3. HanpsokeHust B ce4eHNNAX TpyOOIIPOBOAOR

Pac4eTHb!e naHHble PaKkTuHecKkne gqaHHble

Hanpsixennn Hanpsxenusn .
Howep- B CEHEHUAX, BhinonHexue yc- B COUEHUAX, binoNHeHue
Ce4EHUsR Kre/em? NOBUA NPOYHOCTH yCrioBus Apo4-
{
(«aa» UNK «HeT») Huc:'lc;l:: E:e{ilri;r
03“ m G:l“ RON
1| 2 | 3 7

PacueTnl BBIITOAHUA:

[TpeacTaBuTEAB ClIEITUAAU3UPOBAHHON OPraHU3aluHU

AOAKHOCTD, HaUMEHOBAHHe OpraHyu3aiuy, NMOANUCH, .1.0,

00-94



4. Harpy3ky Ha Onopsl M NNOABEeCKH TpyOonpoBoAa

Buicora Harpyaka BoicoTa Harpy3ka Heba-
MPYXUHbI, MM Ha ONOpYy, KIc NPYXWUHbL, MM H3 Onopy, Kic NaHC
aKr

pacyeT. { akr. | pacuer. | cbakT. | pacver. Ha rz;ann
H onopy,
%

14

H g P Py xon H s

IlpumeyaHue:

1. Tabauna cocTaBAeHa Ha OCHOBAHHMM H3IMepeHHH BHICOT NPYXHi, NPOWU3BEAEHHBIX!

B XOAOAHOM COCTOSHHUH —

YHCAO, MECAL, TOA
B rOpAYEeM COCTOSHHM —

YUCAO, MECRIL, FOA

2. PacyeTHbIe 3HaYeHHMsI HArpy30K Ha ONOPEI B3ATEI H3 PACYeTOB [0 AOTOBOpY INe

Ob6caepoBaHHE IPOBEAU:
[IpeacTaBUTEAB CIEIHAAM3UPOBAHHOU
OpPIrdaHHU34dllHH
AOAKHOCTh, HAaHMeHOBaAHHe OpPragM3alipy, ¢.1.0., IIOAIHCH
IIpeacTraBuTEAL SKCIIAyaTAnuM 1IOC
ACAKHOCTE, HQUMEHOBAHMEe JAEKTPOCTaHIIHH, D.1.0., IIOAIHCH

XonoaHoe COCTorMue Pabo4dee coctoruue

8t
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9. Pe3yAbTarsl KOHTPOASI TeMNepaTYPHBIX
pPacIIMpeHuN TPyOONnpoOBOAa

Haumexno- | HoMmep vHon-
KaTopa no

MM

[Ipumeuanusn:
1. OTMeTKH XOAOAHOTO COCTOSHUS OCH TPYGOIIPOROAOR ITPOU3IBEASHEI —

YHCAO, MeCsaN, 1I'oA
2. [ToaokeHHe oCcH TPYyOODPOBOAOB IIPH paboyux mapaMerpax 3apMKCHPOBaHO —

e

YHUCAO, MeCHL, FOA
3. PacueTHrIe 3HAYECHHA IIePEMeIleHHH B3AThl U3 PAacyeToB M0 AOroBopy Ne

IlpeacTraBurenrb CrHellMaAu3uPOBAHHOM
OpraHu3anuu

AOAJKHOCTH, HAMMeHOBAHHE OpraHH3aluH, NOAITKCE, @ H O

I'IpeactaBuTeap akcnayaranuu TOC

ACAFKHOCTE, HAMMEeHOBaHHe IACKTPOCTARHLHH, P K O, IIOAIIHCH

MepemeilieHne BRONL OCen KoOpaUHaT, MM HebanaHc nepemelleHni 8A0N6L OCen KOOPpAMHKaT,

6f
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ITpuaroxenue I

XAPAKTEPUCTUKU NPOIPAMM NPOYHOCTHOIO
PACHETA TPYBONPOBOAOB

3apauer MPOYHOCTHOrO pacyera TPYOOIPOBOAOB SABASIETCSH
ONIpeAEAeHHE UX HANPsSKeHHO-Ae(POPMUPOBAHHOTO COCTOSHHSA OT
BCeX COCPEeAOTOYEHHBLIX H paclpPeACA€HHBIX CUAOBBIX BO3BAEH-
CTBMM. K HMM OTHOCSTCS: BHYTPEHHEE AaBAEHHE, MaCCOBaA Ha-
rpy3kKqa; TeMieparypHas Harpyska (yCHUAusA, BO3ZHHKAOIHME KakK
peakius Ha Harpes 3AeMeHTOB TPyOOnpoBOAa); HArpy3Ka OoT CMe-
eHUsA 3aKpPEelAeHHBIX KOHIIOB MAM MOHTAKHOM PACTAXKH, pe-
aKIUU TIPOMEXYTOYHEIX OIIOP Pa3sAMYHOrQ THHA (R TOM YHUCAE U
CHABl TpeHHusi). Kpome Toro, npu pacuere TpyOOIIpOBOAOB Ha
IPOYHOCTh HEePEAKO ObIBaeT HeOOXOAUMO PeUIuTh AOITOAHHTEAD-
Hbie 3apauu: BeiOpaTs cocTras OIIC, nporepuTth AOOYCTUMOCTE €€
HArpy3KH, OLIeHUTh YPOBEHb BO3AEHCTBHUHM Ha NOACOEAUHEHHOE
K TpyOOnpoBOAYy 000PYAOBaHUE,

Kax npaBMAO, AASl TIPOYHOCTHOrO pacyera TPyOOIPOBOAOB
UCIIOAB3YETCSA CTePKHEBASA pacyeTHAsA MOAEAD, T.e. C 3TOM HEAbIO
TPyOONPOBOA NPEACTABASETCH B BHAE COBOKYIIHOCTH IIPSIMOAH-
HEeHMHBIX ¥ KPUBOAMHEHHLIX CTEP’KHEBBIX JAEMEHTOB. AASl KpH-
BOAMHEHHBIX CTEP)XHEBBLIX JAEMEHTOB HEOOXOAHMO YUHUTHIBATL
(bn3nvyeckue 3ch¢eKTnl, BOZHHKAIOIUE ITpU UX Aehopmanui (3d-
dexkt KapMaHa, MaHOMeTpHYeCKHH 3¢ deKT, CTeCHEeHHOCTh Ae-
dbopmaniuy npu uarude u T. A.).

PacKphITHE CTATHYECKOH HEONPEASAUMOCTH CAOJKHRIX CTep-
KHEBBIX CUCTEM OCVUHIECTBAAETCA METOAOM CHMA HMAU METOAOM
1epeMeljeHUH.

OTedeCTBEHHOE NTPOrpaMMHoe obecrieyeHUe Mo pacyeTry Tpy-
OOIIPOBOAOE HA NPOYHOCTHL OPUEHTHPOBAHO HA MCIIOAL3OBAHMUE
nepcoHaabHBIX OBM cranaapra IBM/PC. OTAHYUTEABHOM OCO-
GEHHOCTLIO UCNIOAB3YEMEIX NTPOTPAMM ABAAETCH HaAuuue rpadu-
YeCKHUX CPEeACTB, HCIIOAB3YEeMbIX IIPH ITIOATOTOBKE MCXOAHBLIX AAH-
HBEIX ¥ aHaAu3e pe3yAhTaTOB pacyera, uYTO CYUIeCTBEHHO NOBHI-
1IaeT AOCTOBEPHOCTh MCXOAHON MHGOPMALNH M II03BOASIET BH-
AETh Ha 3KpaHe MOHUTOpA AeOPMUPOBAHHOE COCTOSTHHE TPYOO-

IIPOBOAG.
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ANAsT TOCTPOEHHA U BhIYEPYHBAHHSA PAaCYeTHEIX CXeM U OOBheM-
HbIX 00pa3oB TpyOONPOBOAOB, KaK IIPABUAO, IIPEAYCMOTPEHA
opraHu3anus uHHTepdeinca ¢ rpapuyecCKHMH CpeACTBaMMu
AutoDesk myrem co3paHust parinos Tuna .dxf uau .scr.

IIporpamma “"ACTPA" u ee mopAudnMkaumnu

[Iporpamma 6nina paspaborana mucturyrom ‘'BEAHWIINIO-
HEPI'OITPOM" (nipexnee Ha3BaHue — BeAOpPyCCKOE OTAEAEHHE
nHcTutryTa 'BHUIMWssepronpom”) u HIHO LUKTU uMm. U.WA. Tloa-
ayHOBa Anst OBM cepum EC u BNiOCAeACTBMM 1lepeHeceHa Ha
nepcoHanbnie IBM cranpapra IBM/PC.

[TporpammMa peaausyet TpeboBaHus {7] 1 mo3soAsieT paccyu-
THIBaATh TPYOOIIPOBOAHBIE CUCTEME! IIPAKTHYECKU AI0O0U BCTpe-
4alOIIEeHCs HA MPAaKTHUKE CAOXHOCTHU. AASL PACKPBITHS CTaTHyeC-
KO HEOIIPEAGAMMOCTH HCIIOAB3YeTCS METOA llepeMelleHUM B
COYeTaHHM C METOAOM IPOTOHKH.

[Tpu HeOOXOAMMOCTH MPOU3BOAUTCS ITOADOOP NPY>XHUH HO OTe-
yecTBeHHBIM HA ansg oBecrnieueHHsi ONITUMAAbHOTO pacKperiae-
HUust TpyOorpoBoaa. Bo3aMoXeH KakK IIPOEKTHBIH, TaK M I10BepOoy-
HBI pacyeT IIPOYHOCTH TPYOOIIPOBOAOB.

IIporpaMMHEIA KoMIIAeKC “PAMIIA-90"

Komnaekc "PAMITA-90" aBasieTcsi OAHOM M3 MOAMHUKALIUH
nporpaMmel “ACTPA" u npepHasHayeH AAST PACYETOB IIPOYHOC-
TH TPYOOIIPOBOAOB HAa COBMECTHOE ACMCTBHE AABAEHUsl, MaccCo-
BOM HArpy3KH M CAMOKOMIIEHCAIIUU TeMIIepaTypPHLIX pacuiype-
HUH, a Tak)Xe BuIOopa NPy)XUH IIPOMEXYTOYHBIX VIIPYTUX OIOP.
OneHKa Hanps>KeHHOT0 COCTOSIHUS BBIIIOAHACTCSI B COOTBETCTBHH
¢ HA AAfI SHEpreTHYeCKHMX YCTAHOBOK TEIAOBLIX MAM AaTOMHBLIX
sAeKTpocTaHuuu [15) u [7].

B cocraB KOMIIA€KCa BXOASAT. pacuyeTHBIM MOAYAL "'PAMITAY,
cIelMarM3MpoBadHLIM npenpoueccop "PAMI3EC" aasi moarotos-
K4 ¥ IPOTPAMMHO-BHU3YAaAbHOI'O KOHTPOASI MCXOAHBIX AQHHBIX C
O6a30i 10 (PUIMKO-MEXaHUYECKUM XapaKTepPHUCTUKaM Tpyoomnpo-
BOAHBLIX CTanen M rpadudeckuut nocrupouneccop RV aaa npo-
CMOTPA Pe3yALTATOB pacyeTa Ha MOHUTOpEe — IepeMeluleHUu U
HATIPA)KEHUHN.

00 94
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OJAEMEeHTRI KOMIIAGKCA HanucaHnu! Ha a3ukKax "FORTRAN-77",
"C" n "Assembler” npumenureasno x [T9BM IBM/PC B onepa-
nuonHOM cucreme MS-DOS. Pabora ¢ KOMIIAGKCOM BO3MOXKH4
Kak B cucreme MS-DOS, tak 1 B cucremax ot WINDOWS. Pe-
3YALTATH PACYETOB NPEACTABASIOTCS B BHAE TEKCTOBHIX (halirOB
8 Ta0AMUYHON (hopMe, a TakXXe B BUAE (hauaos Tuna '.dxf n “.scr
AAs tepepayn B "AUTOCAD".

KoMIaekC O3BOAAET PACCUUTHIBATE TPYOONIPOBOAHKIE CHCTe-
MEI C YHCAOM V3A0B He Ooaee 50 n uncaoM yuacTKoB He 6oaee 200.

Ha xa)xa0OM pacueTHOM y4acTKe MOoXeT OBITh 3aAaHO He Goaee:

40 OTpe3KOB;

10 npyXHMHHEIX OMNOP;
10 onnop CKOABXeHUs UAK HAINPABASIOUIUX OIOP;

OAHOW MOHTAKHOH PACTIXKHU;

10 npoU3BOARBHO OPUEHTUPOBAHHBIX B IIPOCTPAHCTBE COCpe-
AOTOUYEHHBIX CUA U MOMEHTOB;

3 ceyeHHUHN C 3apAaHHOH >XECTKOCTBIO.

[IpepycMmaTpUBaeTCs yyeT BAUSHMS HAKAOHA TAT NPY)XUHHBIX
IIOABECOK, BO3HHUKAIOIWIEro NpH TeMIlepPaTypPHBIX pPaclIUpPEeHUAX
TPYOOIPOBOAQ.

B Toukax HNpHUCOepAUHEHHsI TPYOOIpoBOAA K O0OOpPYAOBaHHIO
MOryT OBITP 3aAA@HBI KAK AMHEHHBIe, TAK M YTrAOBble 3HAYEHUA
COOCTBEHHHIX CMeIlleHUN 000pYAOBaHUA.

Y4eT CHA TPeHHUA B OIIOPAX CKOABXEHHUS, BO3HHUKAIOUIAX NpU
Harpese TpyOOIIPOBOAA, IIPOU3BOAHUTCA II0 METOAY IIOAHOM HAa-
IPY3KH.

B xope pacuera TpyboOmpoOBOAA MOXKET ITIPOH3BOAMTELCSA BhLIOOD

IIPY>KUH AAS VIIPYTHX OIIOP M ONPEAEMITECA MX 3aTa)XKa. Ilpysxu-
HBI BEIONPAOTCs 110 oredecTBeHHRIM HOpMansM OCT 108.764.01-80

[12] 1 MBH 049-63 (cM. npuaokeHue 2) UAHU 110 3apyOeskKHEIM KaTa-
AOTaM.

I[MpeaycMoTpeHa BO3MOXHOCTh y4eTa MAHOMETPHYECKOTO
acpdeKkTa, T.€. OnpepereHHe AONIOAHMTEALHLIX YCUAUH, NIepeMe-
IIeHUH U HalpsA>)KeHUN B TPyOOIIPOBOAE, BO3HUKAIOLIUX IIPH pas-
rHO0aHHUY €ro KPUBOAMHEUHEBIX 3A€MEHTOB IIOA A€HCTBUEM BHYT-
PEHHEro AaBAeHMUS.

KoMrnaekc apaeT BO3MOKHOCTh YYUTEIBATH HEPAaBHOMEPHOCTD
Harpesa TPyO Mo BLICOTE IIONEPEYHOro CeYeHUs1, KOTOpass BO3HM-
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KaeT AHOO IMIPHU paCCAOEHHUU CPeAbI B IIPOIjeCCe PACXOAAXHBAHUSA
WAM TIpOrpeBa TPyOONpOBOAQ, AMOO IIPpM OTKAIOYEHUU OTAEAb-
HHhIX 3AE€MEHTOB CXEeMHI.

IIporpamma “Crapt"

[IporpamMMma obnrapaeT TeMU JKe BO3MOXHOCTSAMMU, YTO M HpO-
rpammel “ACTPA" u "PAMIIA", n ocHOBaHa Ha Tex xe HA, Ort-
AUYHE 3aKAKYAETCS B METOAE YY€Ta CHA TPEHHS B OIIOPaX CKOAB-
JKeHHs, 4 TaKXXe KOPPEKTHOM y4yeTe Onop C OAHOCTOPOHHUMH
CBA3AMHM (KOrAa Omopa yAep’KUBaeT IiepeMellleHUs], HalpaBAECH-
{{ble TOALKO B OAHOM HAIIpaBA€HHUH), METOAHUKA pacyeTa TPOMHU-
KOBBIX COEAMHEHHHN. AOITOAHUTEALHO UMEeTCA BO3MOJKHOCTL OlleH-
KX HeCYyIIer CIIOCOOHOCTU TPyOOonpoBOAAd HO pa3AaudHbIM HA,

ITporpamMma “CrapTt”" otamuyaercsa oT nporpamMm "ACTPA" u
"PAMITA" croco60M BBOAE MCXOAHOM HH(GPOPMAIMH, a TaKXe
[IpUMEeHseMON pabodyerl TepMHHOAOTHEN. MaKCHUMaALHass CTaTH-
yeCcKass HeOlIPEAAUMOCTb PACCYUTHIBAEMBIX TPYOOIIPOBOAOB He
AorxkHa npesoiate 1000. Vimeercs orpaHudeHHe Ha AONYyCTH-
MO€ YHUCAO 3AEMEHTOB TpyOonpoBoaa. KpoMe TOro, uMeIOTCs CAe-
AyIOll{Me OrpaHUYeHUS:

AOITYCTUMOE KOAMYECTBO Pa3sAHYHBIX MAaTEPHUAAOB AAS TPYOO-
IIPOBOAA HE AOAJKHO IIpeBHINaTs 50,

AOIIYCTUMOE KOAMYECTBO KOHIIEBHIX Y3A0B HE AOAKHO IIpe-
BhiIaTs 200;

KOAHYECTBO PA3AMYHBIX CEUYEHUU B TpyOOIIpoBoAe — He 00-
aree 100;

YUCAO Pa3AM4YHBIX THIIOB OTBOAOB — He Ooaee 70.

00-94
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IIpuroxenne b

COPTAMEHT TPYS CTAHLIMOHHBIX TPYSONPOBOAOB
BbLICOKOrO NABNEHNA ANS PACYETHOTO CPOKA WX PABOTBS 200 Thic. Y

Paamep Tpyd, MM

HapyxHbii
auameTp wn

Mapka cranum, TY
TONW|WHA
CTeHK

Poou = 255 Krcicm?, t = 545°C

] tess [ o [ 0 [t | tos [ vzawe,
2 | 2meo | f6 | 16 | 150 | sz | Wiesdeors
s

s om0 | 6 | e | 60 | arer

5 | 159320 | 95 | 100 | 650 | 10570

6 118 | 125 | 750 164,28 | L o
T I L R

; 175

9 | 325600 | 205 | 200 | 1370 | 41430

0 [ srero0 | 27 | 25 | 7s0 [ s3600] isxivia,
I 266 | 250 | 100 [ 72070 | TV 14342075
E 305

D.o. = 140 kre/cw?, t = 560°C

0 L A A

7 | 7eas | 19 | 2 | 150 | 76t

3 [ 7exao | w0 | s | w0 o | o iR
4 | 133290 | 93 | 100 [ 600 | 6912

s 55 [ 10 | 850 [ To660.

; TEXIHTG,
7 277 | 00| _tso0ks0 | dzado| TV 134607

Puon = 140 krc/ cMm?, t = 545°C

[ 7e2s [ W | 0 [ 10| @

2 [ pas | 0 | ® | 0 [ae|

a 0 || 1M
N T O T N 5

5 | 219x280 | 163 175 1000/375 | 140,21
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IIpoapoAaXxeHUue NpUAOKeHNs 6

No HapyXHbii
nn I,‘TZTEJE: Papwyc ruba, Mapxa cranu, TY
CTeHKN MM
D xS
6 | 273x320 | 209 | 200 | 1370/350 | 202,40 |  15X1M19,
7 | 325x380 | 249 | 250 | 1370400 | 286,24 | TY 14-3-460-75

Puow = 100 xrc/cm?, t = 540°C

T tees [ n ] 10 | 0 [ 08 | 1oxive,
2 | 2000 | 2 | 20 | 150 [ 185 | TV14346075
5 | 7600 | 56 | 6 | 30 | .19
4
5 [ 150150 | 120 | 125 | 650 | 5681
6 | 194180 | 158 | 150 | 750 | 8334 |  15XIM19,
7 175 10007375 | 104,71 | TY 14-3-460-75
8 | 273x240 | 225 | 225 | 1370/350 | 157,28
9 269 | 250 | 1370/400 | 21889
Puow = 41 krc/cm?, £ = 545°C
T [ texz5 | 1 [ 10 [ 100 | 083
2 | 2830 | 22 | 20 | 150 | 185 | = 12XiMo,
3 | 5105 | 50 | 50 | 300 | 472 | TY 14346075
4 | 10860 | 96 | 100 | 600 | 1545 |
5 | 15000 | 143 | 150 | 650050 | 31,90 —
6 | 230 | 247 | 250 | Taronoowars | eear |
: 85| 400_| 1700/1000/600 | 208,63
o | 465220 | 421 | 450 | 2100/1000/660 | 257,40
10 480 “ 800 343,71 15X1M10,
TY 14-3-420-75

W | 60260 | 574 | 600 | zaowmE0 | 42500 |  isxiwio,
2 V392375

P.... = 380 krc/cm?, ¢ = 280°C

1625 | 11 0,83

1 11
2 28x4.,0 20 20 150 2,37

e i =

00-94
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IIpoporxeHMe npuAOKeHus 6

HapyXHbIA

"’?:- ﬁ";’fvrsau Mapka cranu, TY
a
4 54,23
5 | 194x260 | 142 | 150 | 750/260 | 11445 |  1sIC,
6 | 2r3x360 | 201 | 200 | 13705350 | 223,60 | TV 14-3460-75
7 241 | 250 | 1370400 | 31168
a 277 | 300 | 1500450 | 428,46
9 | 465600 | 345 | 350 | 2100550 | 63680 | 151G,
10 | 530x65,0 " TONLKO AN TY 14-3-420-75
NPAMBbIX yya-
CTKOB
Prow = 240 xre/cm?, t = 250°C
1] 16x20 | 12 | 10 | 100 0,69 Cranb 20,
2 | 2030 | 2 | 20 | 150 | 185 | TY14-34605
3| 7000 | 88 | e | a0 | 1619
2 107 | 100 | 600800 | 4102
s 79,10
6 175 | 850375260 | 10002 | 15rC,
7 [ 2r>aa0 | 225 | 225 | 1970/a75/360 | 167,28 | TV 14-3.46075
8 | 32280 | 269 | 250 | 1370/450/400
9 | ar7a20 | 313 | 300 | 1500450 | 290,63
10 | 426:360 | 354 | 350
Prow = 185 krclcm?, t = 215°C
1 16x2,0 12 | 10 | 100 | 069 | Crans20,
2 | 2800 | 22 | 20 | 150 | 185 | TY14346075
3| 700 | 58 | & | 0 | 1519
4 | 133130 | 107 | 100 | 600800 | 41,02
5 | o150 | fe4 | 50 | 7eom0 7073 |
e 67 | 175 | sooaraato | 86s6 | L SR
7 [ 273190 | 235
3 1370/450/400
9 | 377x26,0 | 325 300 | 1500/525/450 | 240,58
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[IpopoAxeHne npuroxenna 6

Pasmep Tpyd, Mm

HapyxHbIW
avameTp n
TONMWUHA
CTEHKU
D xS

No

nn Mapxka ctann, TY

T T 16x20 — @ e
2 | 28x3,0 150
3 32x3,0 150 215
4 38x3,0 150 2,59
5 | a5
s | sweas e
7 | 10880 mm“
5 | 15900 | 141 | 150 | 650 | 3563
5 [ 210x13,0 | 193 | 200 | 1000/375/260 | 7066 _
10| 273x16,0 | 241 | 250 | 1370875 | 10850
11 | 325419,
Prow = 76 Krc/cm?, €= 145°C
T [ to20 | 2 | 10 | foo | 069
2 | 2830 | 2 | 20 | 150 | 185
s | s2a0 | 2 | 25 | 180 | 215
s [ amo0 | @ | @ | W0 | 280
5 | 6735 | 50 | s | 300 | 472 |
6 | 960 | 77 | 8 | a0 | t2ss | S
7 | 10860 | 96 | 100 | 600 | 1545
o [ om0 | Wi [ o0 | w0 |36

s [ 210x1a0 | 85 | 200 | 10005757260 | 7086
10 | araxte0 | 261 | 20 | Taronrs | 0850
I

= 44 xec/ecm?, t = 340°C

N T T A ST
2 [ 2wa0 | 2 | 2 | i | tss
s | a0 | % | 2 | e | 2
K mmmm

5 57x3, 5 50

00 94
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OxKoHYaHue NpuAoXeHus 6

Paamep Tpyb, MM

HapyXHbIiA
Ne 1 pwametp w

Mapka cranu, TY
n.m. TONWWHA

Paguyc rnba,
MM

CTEeHKU

o

fo s
Nl
o | Q-

6

7 0 [ awm

e | w060 | % | 700 | &0 | 848
; 28,1
L ©5 | crane20

11 | 273x10,0 253 1370/375 TY 14-3-460-75

0
2 | azsx130 | 299 | 300 | far0As0 | 10715

=

a0

il

1500/525 126,50
15 | 465x16,0 433 450 2100/650 192,06

16 | 630x17,0 596 l 600 TONLKO 257,50

ONA NPAMbIX
y4acTKos

16"C,
17 | 630x25,0 580 600 2300/850 2;525,:)2 FOCT 1928273

18 720x22.0 676 700 TONLKO
ANA NPAMbIX
y{acTKoB

Mpumevanun: 1. Coprament Tpyd npusenex Ha ocHosanuy OCT 108.320.102-78
[13] u OCT 108.320.103-78 (c NameHernnem Ne 1 o 1982 r.) [14].
2. CoptameHT Tpyb npefHasHadeH NS N3roTOBNEHUST NPAMbIX YMacTKoB Tpybo-

npoBoaa, rHyThix 0TBOL0B U haCoHHLIX NeTane.
3. CoprameHT TpyS ans aHeprobnoka K-800 MoxeT KoppekTupoBaThCA.
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I[IpuAroxeHue 7

ONPEAENEHUE HAMPY30K HA NPYXWHHbDIE ONOPBI

Harpy3ka P Ha onopy, B KOTOPOH YCTAHOBAEHO N IIPY>XHUH B
m 1ensax (06LIMHO M paBHO 1 uAM 2), onpeapeasieTcs 1o popmyae

n
P
P _ Pnp { +Pnp 2 o +Pnpl o +Pﬂpn m = lgl p ! m
n n |
'AC P — ycuaMe I-M TIPY>XHMHBEI, OIIpeAeAsieMoe 110 (popMyAae

npi!
P =(H,-H)C

np
[3aece H, - BrICOTa NPY>KHHBEI B CBOOOAHOM (He-

HArpy>XeHHOM) COCTOSIHHMH (MM), omnpe-
AeasieMasi U3SMEPEeHNEeM UAM IO Taban-
1AM IMIPUAQIKEHUA 2 HacTosiuiux Me-
TOAMYECKUX YKa3aHUH;

H — BrICOTa Harpy>XeHHOM NPY>XHUHBI (MM),
onpeaeAsieMas U3MEpPeHUeM;

C — >XKeCTKOCTb IIPY>XXHHH {Krc/MM), onpe-
AeasieMast 1Py TapUPOBKe UAM IO Tab-
AHIIAM TIPHAOXKEHHS 2.

[TpuMmep. PacCUUTHIBAaETCS HArpy3kKa ONophl (AaHHBIE AASL PacC-
[@€Ta M PEe3yAbTaThH! IPUMBEAEHE! B TaOAULE), COCTOSIEN M3 ABYX
IHPY’>KHHHBIX HerneH, B KaKAOM U3 KOTOPEIX YCTAHOBAEHO IO TPH
IPY>XUHH (3HaueHMns Hy 1 C B3ATH U3 NPUNOKEHHUS 2).

H;M“ﬁz l:gy— 2:;2221?“ Xecrkocte | WamepeHHas 3araxxa Ycunue npy-
n —
MBH 049-63 MM C.xrc/MM | Bbicota H,Mm | Hy— H, mm WuHb! P, Krc

1-7 Uenb

09 497 17.28 427 70 1210

09 497 17.28 413 84 1452

) 19 268 34,57 224 44 1521
2-A enb

09 497 17,28 420 77 1331

09 497 17,28 410 87 1503

19 268 34 57 233 35 1210

C y4yeTOM YCUAMM NPY)XUH, IPUBEACHHEIX B TabOAMUle, Ha-
I'PY3Ka Ha OIIOPY, BBEIMMCAEHHAsI II0 NPHUBEAHHOM (hOopMyAe,
cocTaBUT 2742 Krc.

00-04



20

IIpuroxenne 8

ONPEAENEHUE USMEHEHUS ILNWHDE
HECYLUER YACTY PE3LEOBBIX TAI
NPYXUHHbLIX ONOP TPYEONPOBOAOB

QakTyyecKas Harpy3ka Ha I-10 onopy — P ONPEeAEASIeTCst 1o
hopMyAae, TPHBEACHHOHN B IPUAOXKEeHUHM 7. Pa3HOCTL pacuyeTHOH U

$aKTHYECKOH HArpy30K Ha Onopkl onpeaeasercs AP. o dgopmyae
AP! = ‘Ppur:f _'Prp!'

rAL Ppac ; — PpacyeTHass Harpy3ka Ha !-}0 onopy.
3HaueHHe U3MeHeHHs AAMHBI HeCYIleH YacTu pe3bOOBRIX TAT
onop Al; onipeaeAsieTcsi pelleHueM YPaBHEeHHs

Al; = 6,AP, +3,AP, + ... +0,AP; + ...

f

+(5H-+El‘—ﬁpj+ ros +6!’5'AP5 J

rAe Al. — M3MeHeHue MMHBI HeCYUler YacTH TATH B IIpolecce
PEeryAupoOBKHU [-H ONOPEI, MM;

61.}. ~ AHMHEVWHOe CMelleHue TPyOOIIpOBOAA IO BePTHKAAU B
TOYKe YCTAHOBKMU {-H OIIOPHI OT AeMCTBHA €AHHUYHOU
CHABl B BePTUKGaABHOM HAarpaBA€HHH B TOYKe yCTa-

, HOBKH J-W1 OIIOPBI, MM/KIC;

¢~ — HOAATAMBOCTE I-¥l onopsl {(MM/KIrc) — BeANYHMHA, 00-

’ PaTHasaA KeCTKOCTH.

1
[ToAQTAMBOCTE NPY’>KMHHOY ONOPH ¢ B 3aBHCHMOCTH OT ee

KOHCTPYKI[MH U THUIIOpa3Mepa YCTAHOBACHHLIX NPYXHUH BBIYUC-
ASIeTCS [0 (POPMyAe

1 1 1 i R |
+ 4+ ..+

] Cnp ! Cnp 2 Cnpx Cnpn K-l Cnpﬂ
C m’ m

]
TAE Cooe NIOAAQTAHNBOCTL K- NIPY)XHHB, MM/KIC;
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n — KOAHYECTBO HPY>XUH B OIIOpE;
m — KOAWYECTBO HPY>XHMHHEIX Iielley B ornope.

[Ipuroxenne 9

METOAWKA BbIABJIEKUR AETANEN
¥ SNEMEHTOB TPYBOMNPOBOAOB, PABOTAIOLIUX
C HAMBOJIbLUUMK HANPRXEHUAMU

MeTtoanKa 0a3upyeTcsl Ha IIPEAIIONOKEHNH, YTO B IIPOLIecCe AAH-
'CABHOHM 3KCIIAYaTalluM TPYOOIIPOBOAOB TEXHOAOTHUYECKHE AeheKThl
M(*TaAAd BBIABAEHB!I U YCTPaHEHBI, & OCHOBHOE BAMSIHME Ha MOBPEXK-

AVEMOCTE OKA3hIBAIOT OOBLEKTUBHBIE YCAOBUSL 3KCIIAyaTalMul, KOTO-
|)bi€ MO>KHO BLIABUTH PACYETHLIM ITyTEM Ha OCHOBE ITPOBEACHMS TiA~
TCABHOrO 06caepoBanus TpyOonpoBoaoB n OI'lC nx KpenneHui.

Pacyer mo AGHHOU METOAHUKE OCYIIEeCTBASIETCS AASL BCEH Tpac-
bl TPYOONIPOBOAOB M YYHUTHIBAET BECh KOMIAEKC 3KCIAYATaliH-
OIHBIX BO3AEGMCTBHH, & TAKXKe ApPyrHe OOBEeKTUBHEIE YCAOBMA.
’acyeThl BBITTOAHAIOTCSI AASI BBIOOPOYHOM NPOBEPKM AETAAEH U
JAEMEHTOB TYypOOIPOBOAOB HEpA3pyUlalOLIUMU MEeTOAAMHU KOHT-
PDOASL U OTIPEACACHHSI HX OCTAaTOYHOro pecypca.

Pabora, npoBoAMMas B COOTBETCTBUH C AAHHOH METOAHKOM,

COCTOUT U3 CACAVIOLIUX 3TAIOB:

1. BrinoAHseTCs aHAAN3 NIPOEKTHON, MOHTAXXHO-CAATOYHOM U
YKCIIAYaTallMOHHON TEXHHUYECKON AOKYMEHTauuu

ANl TPOBEAEHUS aHAAM3a HEOOXOAUMEBI CACAVIOIIHE AAHHLIE
W AOKYMEHTBIL

NPOEKTHHIE ¥ (DAKTHYECKHEe TTapaMeTphl Iapa (eCAM OTBeTBAEe-
lHUst TPYOONpoOBOAQ, CBSA3AHHEIE C HUM B OAHY pPacyeTHYIO CHCTe-
MY, ¥ caM TPYOOIIPOBOA, 3KCIIAYAaTUPYIOTCA IIPH PA3AHYHLBIX Iapa-
METpax CPeAbl UAHM €CAHM BpeMst 3KCIIAYaTaliuu Ipu padouux napa-
MCTPAX AASL PA3AMYHBIX OTBETBACHUHN Pa3ANUAETCs, TO CBEACHUS
110 K&KAOMY TAaKOMY OTBETBACHHUIO AQIOTCA B OTAEABLHOCTH);

roA BBOAa TPYOOIIPOBOAOB B 3KCIIAyaTaliuio, CBEAEHHS O
MUTEABHOCTH 3KCIIAYATAIIMU TPYOOIIPOBOAOB U UX OTBETBACHHI;

AKCOHOMETpHYECKasi cxeMa TPyOOIPOBOAOB C yKa3aHUEeM Ma-
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POK CTaAM M THNOpa3MepoOB OCHOBHOM TPAaCcChl U OTBETBACHU,
[IPUBSA3KON apMaTyphl, OIIOP U IIOABECOK (C yKa3aHHWeM IIPOEeKT-
HBEIX HOMEPOB), UHAUKATOPOB TEMIEpPaTYPHLIX paCIIMpeHHu# {c
YXKa3aHUEeM IIPOEKTHBIX HOMEPOB) U CBAPHBIX COEAUHEHUH,

MaCCOBBI€ XapPaKTepPUCTHKU YCTAHOBAEHHOM apMaTyPHhI;

[IPOEKTHEIE M 3KCIIAYATAllMOHHLIE AQHHEIE 110 IepeMelleHH-
SIM TPyOONIPOBOAOB B MeCTaX YCTAHOBKHM MHAUKATOPOB TeMIIepa-
TYPHBIX pacClIMPEeHUH (10 OCSAM KOOPAHMHAT, IPUHATHIM B AKCO-
HOMETPHYECKOHN NMpoeKunu TPpyOOIpOBOAOB), @ TakKe B MeCTax
IIPUCOEAUHEHUS K OOOPYAOBAHUIO;

nIpoeKTHhIe U (hakTuueckue cBepenus no IIPOII, coprameHT
YCTAHOBAEHHBIX IIPYXUH, UX pabodasi © XOAOAHAsA BBICOTHI; 3KC-

[IAyaTalJUOHHLIE (DOPMYASIPEI IO HArpy3Kaw;
TUII TETIAOBOM M30ASAIUM, Macca 1 M ee IIOTOHHOH AAWHEI, I'pa-
HUIBl YYACTKOB C PA3AUYHBIMU MACCOBBLIMU XapaKTepUCTHKAMU;
pasMepnl 1 MeCTa BhIMOAHEHUSI MOHTAKHBIX PacCTAXEeK; aKThl
O BBIIIOAHEHHU TAKUX PACTS)KEK B IACIIOpPTe TPYOOIPOBOAG;
BO3MOJKHBIE COYETAHUS TEIIAOBBIX Pe>XXHUMOB paboTel TPy6O-

IIPOBOAOB U MX OTBETBACHUY;
AOKyYMeHThl 00 MMEBUIMXCS B IIpOIecce 3KCIIAyaTaljMu II0-

BPEXAEHUSIX SAeMEHTOB TPYOOIIPOBOAOB.

2. B paGboueM H XOAOAHOM COCTOSIHHAX TPYOONPOBOAOB IPOBO-
AHNTCSI 00CAEAOBaHNE UX TEXHHMYECKoro cocrosuuna ¥ cocrosumua OIIC:

BRITIOAHSIETCS BU3VaAbHAas MIPOBepPKa OTCYTCTBHSA 3allleMACHHUH
TPyOOIIPOBOAOB B paboyeM M XOAOAHOM COCTOSTHUSX;

OCYLUECTBASIETCS BU3YAABHBIM OCMOTD M OLleHKa padoTocCHo-
cobHocT 3aemeHToB OIIC;

BBITMIOAHSETCA U3MEPEHHEe YKAOHOB IOPU30HTAABHBIX Y4acCT-
KOB Tpacc;

Ha OCHOBAHUM PE3YALTATOB BU3YAABHOI'O OCMOTpPA TPyOOoNpo-
BOAOB M OIIC mx KpenaeHHUM COCTABASIOTCA BEAOMOCTH AedeK-
TOB, B KOTOPBIX YKa3hIBAalOTCA HEOOXOAUMEIE MEpONpPUATHA II0
yCTpaHeHN10 Ae(PeKTOB, CPOKH, a TaKKe OTBETCTBEHHBbIE 3a BhI-

IIOAHEHHNE 3THUX MEPOIIPHUATHH.

3. IlpoBepsieTcsi COOTBETCTBHE (PAKTHYECKOr0 HCNOAHEHH TPac-
cel TPpYOonpoBoAOB H OIIC nNpoeKTHBIM AQHHBIM:
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ITIPOBOAMTCA M3MepeHUe (PaKTHYEeCKUX AMHEMHEIX pa3MepoB
I'NACC TPYOOIIPOBOAOB C YTOUHEHUEM PaCOAOKEHMs1 OTBETBACHHUH,
C'BAPHBIX COSAVMHEHUM (Ha OCHOBAHMM IIPOEKTHLIX AGHHBIX), ONOP,
IHOABECOK, apMaTyphl U UHAUKATOPOB TEMIIEpaTyPHBIX pacliupe-
1IMH, OCYIJeCTBASIETCSI IIPOBEpPKAa COOTBETCTBUSA TUIIOB OIIOP U IIOA-
BOCOK IIPOEKTY, a TaKXKe LEAOCTHOCTH U paboTOCHOCOOGHOCTH 3Ae-
MCHTOB OI'TC ¥ MHAMKATOPOB TEMIIEPATYPHLIX PACIIMPEHHH;

OIIPEAEASAIOTCH TreOMeTpUYeCXHe XapaKTePUCTHKM YCTAHOBAEH-
HLIX IPY’XKUH. KOAUYECTBO BUTKOB, AUAMETPLI IPYTKOB ¥ HABUB-
KM IIPYXUH, & TAKXXe BLICOTHI IPYXUH B pabodyeM COCTOSHUU
1'PYyOCTIPOBOAOB; AONNOAHUTEABHO HU3MEPSIOTCHA AAWHBI TAT MNPY-
JKUHHBIX MTOABECOK M MX OTKAOHEHHSs OT BEPTHUKAAH,; BBIIIOAHSIET-
Sl MACHTUUKALIHSA IPY)KUH;

OCYHIECTBASETCH H3MEpEeHHe IepeMeleHUN IIPH NepexoAe
1'pPyOONPOBOAOB M3 ropssuero B XOAOAHO€ COCTOsSHUE.

4. ConoCTrapAsilOTCH N @HAAM3HUPYIOTCA (PAKTHYECKUE U ITPOEKT-
sle AaHHBble TPpYOonpoBoAoB 1 OIIC (Ha OCHOBaHMM AQAHHLIX, I10-
AYYEHHBIX IIPH NPOBEAEHHHM BTOPOrO H TPEThero 3TamnoB):

AOKYMEHTHPYIOTCA BCe OTMEYEeHHBbIe IIPHM OOCAEAOBAHUU OT-
KAOHEHHS! OT IIPOEeKTa;

pa3pabaTrIBaIOTCA paCYeTHEIE MOAEAH BEISSBAEHHBLIX IIPU BU-
3yaAbHOM OCMOTPE YaCTHYHEIX HAH IIOAHBIX 3allleMAeHUH TPYOo-
riposoaoB u Ol'lC;

YTOYHSAIOTCHA NMPUMEHUTEABHO K KOHKPETHOMY TPYOOIIPOBOAY
pacyeTHble MOAEAM CBAPHBIX COGAMHEHHUM (Ha OCHOBAHUH AQH-
HbIX Aab0OpaTOPUU METaAAOB).

5. Pa3zpabarpiBaloTca pacyeTHble CXeMbl TPYOOIIPpOBOAOB (Ha ocC-
HOBAHMHU A3HHBIX, ITIOAYYECHHBIX TNIPH IIPOBEACHHUU BTOPOro-YeTBep-
10ro 3TAMNoBs).

PacyeTHBIE CXeMEI ABASIOTCA OCHOBHLIM MCXOAHBIM Marepua-
AOM AAS BBIIIOAHEHHMS pacyeToB Ha IIPOYHOCTL U CAMOKOMIIEHCA-
{410 IO PAKTUYECKOMY COCTOHUIO TPybonpoBoaoB U OIIC.

6. BLINIOAHSIIOTCH B ABYX BapMaHTaX pacyeTsl TPyOONPOBOAOB
j{a NPOYHOCTh M CAMOKOMIIEHCAIlMIO TeMIepaTypHbIX pacliUMpeHUM
B cooTBeTcTBMM C [9]:

ne-g4
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Bapuasnrt 1. OnpeaeAsroTCss AETaAM M SAE€MEHTHI TPpySonpo-
BOAOB, padoTaomye ¢ HauOOABHIMMH HaNPSI)XECHUSIMH.

PacueT BEIITIOAHSETCA C y4eTOM:

(PaKTHYECKUX YCAOBUM IKCIIAYATALUY;

haxktHueckoro cocrosiuus tpacc U OIlC kpenaenuit Tpy6o-
IIPOBOAOB;

(PaKTHYECKON HArpy3kKM HIPYKUHHBIX ONOP M ITOABECOK;

(baKTHYECKHUX AAMH TAT U IIOABECOK;

(baKTHUYECKON MACCHl A€TaAreH U IAEMEHTOB TPYOOIPOBOAOB
U TEIIAOBOU H3O0ASILIMM, CMOHTHPOBAHHOU Ha TPyOONIPOBOAE AO
IIPOBEACHUSI PEMOHTA,;

(paKTHYECKHX TUIIOpa3MepoOB TPYD, OBAABHOCTH M TOALIWH
CTEHOK B PACTAHYTOMN 30HE ruboB (110 AQHHBIM AabGopaTOpHHU Me-
TAAAOB), JXECTKOCTH YCTAHOBACHHEIX ONIOP M IIOABECOK;

MOHTAa)>XHBLIX HATAroB (€CAM MMEIOTCSH AOKYMEHTHI 00 UX BbI-
IIOAHeHHVH);

YAaCTUYHBIX ¥ TIOAHBIX 3allleMACHUHM TPyOOonpOBOAOB (MOAe-
AMpPOBaHHe NMPoU3BOAUTCA N0 MeToprKe OPI'POC);

(paKTHYECKOM PACCTAaHOBKU CBAPHBIX COEAMHEHHH (IO AaH-
HbIM AAOOpPATOPUU METAAAOB) M UX MOAEAUPOBAHUA (II0 METOAM-
ke OPI'POC).

[Ip1 HaAMYUH HECKOABKUX BO3MOJKHBIX TeMIIepPaTypPHLIX pe-

JKUMOB paboThs! TPYOONIPOBOAOB PACYEThI BHIIIOAHAIOTCH AASL HAU-
OoAee TA)KEAOro C TOUKM 3PEeHUS HAIPS)KEeRHUM B MeTaAAe M Hau-

Oonee AAMTEABHO AEMCTBYIOLIErO COYeTaHUs pabouux TeMiepa-

TYP Ha PA3AMUYHBIX YJACTKax.
Ha ocHOBaHUM aHaAHW3a Pe3yAbBTATOB IIPOBEACHHLIX pacye-

TOB OIIPEAEASIIOTCS A€TAAHU M SA€MEHTH TPyOOIpOBOAOB, pabo-
TalolHe C HaMOOABIINMHU HANIPSIPKEHHUSAMHU OT COBMECTHOTO BO3-

ACHCTBWS BCEX Harpyxawigux gaxropon. OnpepeAsiloTca Hau-
OoAee Harpy’>XeHHBIe CBAPHBIE COEAUHEHUS AASL IIOCAEAYIOLIETro
BBITIOAHEHHUSI AASI HUX ClIIeITHaAbHLIX PAacyYeToOB NO YTOYHEHHOM
METOAHKE.,

Kpome TOoro, pa3palaTeIBaIOTCS PEKOMEHAAIIMHU II0 OIITUMM-
sanuu OITC KpenaeHuH B LeAssX NOBLIIIEHUSI JKUBYYECTH AeTa-
A€M, SAEMEHTOB M CBApPHLEIX COeAMHEHHUHN TPYOOIIPOBOAOB.

BapuaunT 2. Onpeapeasierci MHAUBUAYAABHBIA OCTATOYHBIN
pecypc TPpyOONMPOBOAOB M MX IAEMEHTOB.
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PacuyeT BBIIIOAHAETCS C YYeTOM AAHHLIX NEpPBOro BapUaHTa, a
TKXe peaAu3anuu pa3paboTaHHBIX peKoMeHAauuu. AONOAHHU-
TOABHO VUHTHIBAETCS CAEAYIOLIEE:

JKECTKOCTh BHOBb YCTAHOBAEHHKBIX (MAM 3aMEHEHHBIX IO pe-
\WABTaTaM O0CAEAOBAHMSA) NIPY)XHUH OIIOP H IIOABECOK;

U3MEHEeHUs, BHECEHHbIE B PACIIOAOKEHHUS OIIOP U ITOABECOK;

COCTOsIHME TPYOOITPOBOAOB, OTBevaroiee NpuHsaTeIM B HA tpebo-
nisiM (B 4aCTHOCTH, AedekThl TPyOorpoBoAoB U OI'IC ux xperine-
LK, @ TAK)KEe UMEIoIIMeCs 3alleMACHUSA AOAKHEI ObLITh YCTPaHeHs!);

Macca TEeNAOBOM HM3OASIIIMH, C KOTOpPOU TpyObompoBop OGyAer
'WKCOAYaTUPOBATLCA IIOCAE PEMOHTA.

PesyapTarTsl pacueTra 11o oOOMM BAapHAHTAM MCIIOAL3YVIOTCS B
AJABHEHIIeM AASL.

OIPEAEACHMSI MHAVBUAYAABHOIO pacyeTHOro pecypca Tpy0o-
IIPOBOAOB M €I'o AeTarer U 3AEeMEHTOB,

0060CHOBaHUA pPEaAn3allMM PEKOMEHAALUH II0 NOBHIIIEHHIO
JKUBYUYECTU TPYOOIIPOBOAOB (COTAACHO IIEPBOMY BAapHAHTY);

npoBepeHuss Hanaaku OIIC kpenaeHHH (CM. TaOAUIly Harpy-
JOK Ha OMOPBI U ITIOABECKHU ITPUAOXKEHHs 4 HacTossux Metoau-
U@CKUX YKa3aHUH);

OPraHU3al¥ KOHTPOAS 3a TEMIEPATyPHLIMU paciliMpeHU’s -
MU TPYyOOIIPOBOAOB.

7. I1o pe3yabTaTaM paboThl, BHINOAHEHHOH Ha sTane 1—6, odop-
MASIETCS CAEAVIOIasi TEXHAYECKas AOKYMEeHTalMs:

aKThl O TEXHUYECKOM cocTosaHuM TpyboripoBoaoB u OIIC ux
KpelIAeHHH;

BepAOMOCTH AedreKToB TpyOonpoBoaoB M OIIC ¢ ormerkamu
00 UX yCTPaHEHUY;

aKCOHOMEeTPHYeCKasi pacyeTHas CXeMa TPyOOIIpoBOAOB, YTOU-
lHIeHHass B pe3yAbTaTe OO0CAeAOBaHMs, C 0OO3HAaYEHUEM pacyeT-
IHBIX Y3AOB U CEYEHUU;

000CHOBaHUEe BHIOPAaHHOrO BapHaHTa IPOYHOCTHOIrO pacyeTa
(LpM HAAUYMM B pPacYeTHOM CXeMe y4aCTKOB, paboTarouiux c
PA3AMYHBEIMU TeMIIepaTypaMM UAUM UMEIOLIUX Pa3AnYHOE BpeMsi
YKCIIAyaTanuu);

xapakrepuctuku [IPOI1 ¢ ykazauuem Tuna npyxXuH, ux xe-
("'KOCTH, HAarpy304YHOH CHOCOOHOCTH, YHCAA lierner, CBOOOAHEIX

1094
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BBICOT MIPY>KHUH, & TakXe HeDaraHChl HArpy30K IO OTAEALHBIM
onopam ¥ no OlIC B nneaom;

OOOCHOBaHHE PA3AWYHBIX PelIeHUM, TPUHATHIX B IPOLECCE
IIPOBEACHUSI pacyeToB,;

TabAMILA HAIPSDREHUN B PACYETHBIX CeYEHMIX TPYOOIIPOBOAOR;

TaOAK@ Harpy30K HA OIOPBI U [IOABECKH TPYOOIPOBOAOE;

TaOAMIA pacCyeTHBIX BHAMMEIX lepeMeljeHul Tpybonposo-
AOB B MeCTaX YCTaHOBKY UHAMKATOPOB TeMNEpPAaTypPHLIX pPacIlH-
peHuy;

BBEIBOALI 10 pe3YALTATAM BHIIIOAHEHHLIX PAaCyeTOB.

B AOKYMEHTAlUHU AOAJKHBI OBITh OTPaKeHBI CACAYIOLIHE TIPH-~
HATHIE B pacyeTax AdHHbIe:

nlapaMeTpsl padouedt cpeabl ¥ pecypc TPpyOOIIPOBOAS;

MAaCCOBbl€ HaArpys3ku AAsl TPYOOIIPDOBOAOB BCeX THIIOpaiMme-
POB (Pa3AEAbHO — AASL METAAAd U TEIAOBOU HM3OASILUMM);

COCPEAOTOUYEHHBIE HACPY3KH OT MAacchl 0OOPYAOBAHHUS HAHU
apMaTyphl;

3HAYCHUS CMEIeHUN Yy3AOB NPUCOCAVIHEHUSS K O000OpyApOBa-
HUIO, 4 TAK)KE XOAOAHBIX PACTAXKEK,

KAOYEeBbie (PU3NYeCKHe KOHCTAHThI M KO3 DHIIHEHTH 3alla-
ca (MOAYAM YIIPYTOCTH MaTrepHasa B pabodyeM U XOAOAHOM COCTO-
AHUAX; KO3 DHUHUEHT AMHEHHOrQ pacHIMPEeHUs; AOMYCTHMEIE
HanpsUkeHusa B paboueM M XOAOAHOM COCTOAHUSX, Koddpduiu-
EHT Nneperpy3ky; KorpdunueHTs OCAaOAeHUSs, CBSA3aHHLIE C Ha-
AMYUEM CBAPHBIX WBOB; KO3(PPHIMEHThI, CBA3aHHbBIE C PenaKca-

I[AeM HaIIps’KeHUH).
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[Ipunroxeune 10

PABOTbI, BbINONIHAEMDbIE
NPU NPOBEAEHNKU BTO TPYBONPOBOAOB

B Hacrofuiee BpeMs HAKONACH 3HAYUTEABHBIM OILIT padoT
1o pasrpyske TpybonposoaoB npu npoBeaeHuu BTO. Tloa Tep-
MUIIOM "pas3rpys3ka’ 3Aech ¥ AdAee NOHUMAETCH HAAOXEeHUe AO-
IHOAITUTEABHBIX CBsSI3€M UM CUAOBBIX BO3ACHCTBHM (M3MEHSIeMBIX
1A CTAUIMOHAPHEBIX) Ha TPYOOHNPOBOABL B LJEASIX TIPeAOTBpalle-
Ui UCKaJKeHMST UX ocer B 30HaxX npoepenus BTO,

CoBpeMmeHHBIe TPYDONPOBOAHBIE CHUCTEMEBI UMEIOT CAOXXHBIE
HPOCTPAHCTBEHHEBIC KOHPUrypanuuu. AOCTOUHCTBO NPHUMEeHIeMOu
H HacTosiee BpeMs TeXHOAOTMH — nposBepeHue BTO Oe3 tex-
HOAOTHYECKOIO AMOHTaXKa TPYOONpPOBOAOB M, KaK IPABUAO, C
MHHUMAABHO HeODXO0AMMON pa3pe3koy. IJTO Hauboaee 3KOHO-
MUUECKH BBINOAHOE PelieHUue, KOTOPOe NO3BOASET AOTIOAHUTEAD-
1) AOOUTECH OOAee PABHOMEPHOM CTPYKTYPHBI METAAAd MO AAUHE
’y0d ¥ NIPpUBECTH YKAOHBI TPAcC B COOTBETCTBUE C NPHUHSATBIMU
nopmamMut. OaHako nposeaeHue BTO Ge3 pemoHTa)Ka TpydoOnpo-
HOAOB CO3A3€T 3HAUYNTEAbHBEIE TPYAHOCTU AASI UX PA3rpy3KH.

B npouecce pasorpesa A0 temneparyp nopsiaka 1000°C tpy6-
e CTAAHU CYHIeCTBEHHO MEHSIOT CBOM (PU3UYECKHe CBOHUCTBA
(MOAYABL YIIPYTOCTH M KO3(M@PHMIHUEHT AMHENHOro paciiupeHus),
\HHAYUTEABHO CHU)KAETCSI IIPEACA TEKYYEeCTHA MeTAAAd U BO3HHKA-
t*i* OIIACHOCTD "IPOBMCAHM" HArpeThIX YYaCTKOB NpPU MpOBeAe-
nuu BTO. C Apyrou CTOpPOHBI, B K&JKAOM CeYEeHUH TPyOONpOBO-
AOB B 00111eM CAyYae AeMCTBYIOT BHYTPEHHHE YCUAHUA B MOMEH-
'hl, 0OYCAOBAEGHHEIE COOCTBEHHOUM Maccou TPYO, peakuusamu OlIIC,
(1 'ldK)X€ MOHTA)XHBEIMHM U PEeMOHTHBIMH HaTAraMu. B pesyabrare
(4V3 IPUMHATUA COOTBETCTBYIOUIUX Mep 30Ha HarpeBa MOJXXeT CTaThb
lIAdCTUYECKUM HIAPHUPOM, B KOTOPOM NPOU3OUAET U3Irud Tpy-
. [ToaroMy Heo6XOAMMO OrpaHMYMThL BO3AEHUCTBUS MOMEHTOB
1t YCUAUM CO CTOPOHBI XOAOAHOU YaCTH TPYOOIIPOBOAA HE Harpe-
i aast BTO yyactok. B 3TOM COCTOMT OCHOBHAas 3apada paa3-
'PY3KH.

3 HEeKOTOPBIX CAYYAsX IIOAOJKEHUE YIIPYTruX ocen tpyborpo-
BUAOB CYILIECTBEHHO OTAMYAETCH OT NOAOIKEHMS ero nepBoOHa-
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YAALHBIX MOHTQ)KHBIX OCeH (AASl TAKUX TPYOOIPOBOAOB MOCAE
MOHTa’)ka TpeOyeTCs, KaK NpPAaBHUAO, IIPOBEAECHHUE ABYXITAIIHOH
peryaunpoBku OI'lC). Ecau Takon TpyborpoBoa nopseprayTe BTO,
TO IIOCAE ee IPOBEAEHHUS N3-3a PeAdaKCali BHYTPEHHUX YCUAUHN
OTKAOHEHHEe OT IIePBOHAYAABHOH MOHTAa>XHOU OCH OyaeT enje
OoAnee 3HAUMTEABLHBIM. [103TOMY nepea nnpoBepaenueM BTO Ttakux
TPYOONPOBOAOB AOAJKHO OBITH IIPEAYCMOTPEHO UX [IPeABAPUTEND-
HOE€ (IIOAHOe UAY YaCTU4YHOe) NpPHBEACHHE K IIOAOXKEHUIO MOH-
TAOKHBIX oceH., Bonpoc 0 HeoOXOAMMOCTH BEIIIOAHEHHA 3TOM OIle-
pauuu AOAKEH OBITh pellleH Ha OCHOBe IIPEeABAPUTEABHOIO pac-
yeTa paccMarpuBaeMoro TpyobolpoBOoAa HA AEHMCTBHE MacCCOBOH
Harpys3KH.

[Tpu TexHOAOrMYEeCKOM Harpese TpyOonpoBopoB aast BTO n
OCOOEHHO OXAAXAEHHHU BO3HHKAaeT npobaemMa, CBSA3aHHAasA C He-
00XOAMMOCTEIO TIPOBEAEHUSA ONepalyy pasrpy3ku B pUTME Tex-
HOAOTMYECKHUX IIpoieccoB. BpeMs, 3arpayeHHOe Ha H3MEHEeHHEe
BO3AEHCTBMM HA TPYOOIIPOBOA HMAM HA II€PECTAHOBKY CIeIHaAb-
HEBIX IIPUCIIOCODAEHNHM, MOXXET COCTaBAATh nopsaaka 10— 20 c. I'lo-
3TOMY BCe Ollepalyu 10 pa3rpy3ke TpyOOIpPOBOAOB ACAIKHHE OLITh
3apaHee NPOCYUTaHbl, CIIAQHHPOBAHE], YBA3aHELI C TEXHOAOTHYEC-
KumMu omnepanuaMu BTO u yetrko, 6e3 3apeprKeK, BHIIIOAHEHHI.
TakuM 06pa3oM, OTBETCTBEHHOCTD BCEX Onepaliir 1Mo BLINOAHEe-
HUIO Pa3rpy3KH HEPEeAKO COINOCTaBUMa C OTBETCTBEHHOCTBIO CO-
oatopeHuss Texsoaoruu BTO.

BabkKHasi pOABL OTBOAUTCH MMOATOTOBUTEALHEIM paBoTaMm, KOTO-
phi€ PKAIOYAIOT B ce0s1 O3HAKOMAEHHE CO BCeW MMEKIIeNcs Tex-
HUYECKOM AOKyMeHTalHeH 1no rpybonposoAy. Lleapto saBasercs
c6op uHdOpMapUMy O IIEePBOHAYAALHOM IIPOEKTe, XOAOAHBIX Ha-
TATaX, PEaAbHEIX YCAOBUAX 3KCIIAyaTallMy TPyOONpPOBOAA M pa-
Hee OOHapy)KeHHHIX AedekTax. Aaree (B paboueM COCTOSIHMMU)
nporoauTcs obcaepoBanue Tpyoonporopa u OfIC ero xpenne-
HHI AAA BBISIBA€HMSA BUAMMEBIX AedekTosB. [Tpou3BopANTCA MAEH-
TH(UKAUUA TIPYKUH B VIIPYTHX oropax. Bruinnoansiercsa usmepe-
HHUE Harpy30K IIPY>XUHHBIX OIoOp (B paboyeM ¥ XOAOAHOM COCTO-
SHUAX TPyOOIIPOBOAA). YTOUHAIOTCA TreOMeTpUYeCKHe pas3Mephl
TPAacc U pacnoroxenue saeMeHToB OlIC, BLIABAAIOTCA OTKAOHE-
HUS OT HEPBOHAYAALHOTO NPOEKTa. JTU AaHHBIE OYAYT He00XOo-
AUMEI B AdABHEMIIEM AASl BBINIOAHEHHS TOBEPOYHBIX PACUYETORB
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1 PYOOMPOBOAA Ha IPOYHOCTL U CAMOKOMITIEHCALLMIO TeMIIepaTyp-
HLIX PACHIMPEHUM, @ TaKXXe AAAl BLIINOAHEHUSs pPacyeToB olepa-
11111 PA3rpy3Ku.

[lo peayAbTaTaM BEIIOAHEHHOrO OOCA€AOBaHUMA pa3pabarhl-
I YI'CA PEKOMEHAAILIUU 10 YCTPaHEeHHUIO BLIABACHHBIX Ae(PEeKTOB.
Haers AePeKTOB {TA@BHBEIM 00pa3oM 3allleMAEHUU), KOTOPBIE MOTYT
WALITE Ha vipoBepeHue BTO m Ha sp¢eKTUBHOCTL OLepaluH
P PY3KH, AOAKHA OBITh yCTpaHeHa AO Hadana BCeX AaAbHeW-
HIX OITepalu.

3 HEKOTOPHIX CAYYAsiX HA HAYAABHOM 3Tane paboT MOryT ObITh
ITOAI'OTOBAEHBI TEXHHYECKOE 3apdHHEe U AOKYMEHTalHusd AAA 3a-
M1 bl OPAKOBAHHBIX UAHM HEAOCTATOYHO IPY3O0NOABLEMHBIX IIPY-
’IIBIX ITOABECOK, M3MEHEHUsI KOHCTPYKLHU OHOp, a TaKXXe
HIdIIOAHEH 38Ka3 3THUX SAEMEHTOB AAS IIOCAEAYIOLIEro MOHTa)Xa
110 1'PyOOIIPOBOA NOCAE 3aBeplileHus Bcex onepanuit BTO.

Aaree "o MeCTy" YTOYHAIOTCHA TEeXHUYECKHe BO3MOYXHOCTHU
AMS OCYLIECTBAEHMA MEPOIPHATHHN pPasrpy3Ku: Mecra BO3MOXK-
WX pacCKpenAeHUM TpYyOOIpOBOAA HAa METAAAOKOHCTPYKIJUSX,
Haauyye TpebyeMOro KOAMYECTBa TPY30HNOALEMHLIX YCTPOHCTB
I MaTEPUAAOB AAS HUX M3roTosaeHusi. PazpadaThiBaeTcCss AOKY-
MOLCTAIMS, pa3’MeliaeTcsl 3aKa3 Ha U3TOTOBACHUE AOIOAHUTEAL-
HhIX METAAAOKOHCTPYKUMM H OPUCIHOCOOAeHUH (IpHM HeoOXOAH-
MOCTH). Pa3pabaTeiBaroTCsa peKOMEeHAALIUHU 110 APEHHUPOBAaHUIO TPY-
DOIIPOBOAQ, CPe3Ke MellalolUX BCIIOMOraTeAbHBIX TPYOOIIPOBO-
AOB U METAAAOKOHCTPYKIMH, & TAK)Ke (COBMECTHO C IIePCOHAAOM
17)C) HapAE)XXHOMY OTKAKUYEHHIO OT padboTrarwiux TpybonpoBo-
AOB. Ha ocTriBuieM TpyOOIpOBOAe (C TeMIeparypou He 6Hoaee
YW'C) npy>RHUHHBIE TOABECKU (PUKCUPYIOTCS JKECTKUMHU CTSXKKa-
Mit. HeobxoaMO NOAYEPKHYTE, 4TO (hUKCaLHs NIPY>KUHHLBIX TIOA-
ROCOK AOASKHA BBITOAHATHCA AO CHATUS C TPYyOOIPOBOA@ TEMAO-
HOW U30ASIUUA. JTO MO3BOASIET COXPAHUTE YIPYTYIO OCh TPy6O-
LINOBOAA.

[TocAe CHATUA TEIIAOBOM HU3OASIINKM BLIIOAHSETCS BHELIHUA
i MOTP TPYOONpPOBOAA M HM3MEpeHHe YKAOHOB (MAH Iporubos)
[ () 'OPH30HTAABLHEIX Y4aCTKOB. OTKAOHEHUs OT IIPSAMOAMHEHNHO-
¢ 'l U ApYTrHe BUAMMEIE Ae(DEKTR], IIOIBUBIINECS IIPU MOHTAXe H
I HAyaTalUM, PUKCUPYIOTCS IIPMEMOYHBIM aKTOM IIepea Haua-
oM BTO.
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Bo muorux caydaax nposepeHue BTO TpebGyer BpeMeHHOro
MOOYEPEAHOIO AEMOHT&KE ¥ ITOBTOPHOIO MOHT&)KA OINOPHBIX dAe-
MEHTOB. OTH 3AEMEHTEI CaMM 0 cefe HepeAKO SIBASIOTCS HaCThIO
CHUCTEMbI pasrpy3ku TpydbonpoBoAa npu nposeaeHun BTO, B cuay
TOTO YTO pPe3b00BBIe YACTH 3THX IAEMEHTOB AAUTEABHO IKCIIAyaTH-
PYVIOTCH B YCAOBHAX BBICOKHMX TeMIlepaTyp, OHU Yaille BCero OKHC-
A€HBI ¥ [MOKPBITHL CAOEM OKAAWHEL, TO3ITOMY AA UX OLICTPOro Ae-
MOHTa>Ka M TIOCACAYIONIErD MOHTa)Ka BCe pasbeAuHsAeMble pe3nbo-
BhI€ COEAMHEHUSI AONKHEBI OBITh 3apaHee INOABEPTHYTEI PEBU3HH.

B Hacrosuiee BpeMsa IIpHMMEHSIOTCS AGBHBIM 00pa3oM ABe
TeXHOAOTHH 1IpoBepAeHMA BTO, AAL KOTODLIX Oniepatuu paarpys-
K1 UMeloT ¢Bou 0co0errocTy. [10o nepront rexuoaoruy BTO phi-
HOAHSETCS KOPOTKHM (A0 400 MM) NOABUKHEIM UHAYKTOPOM, I10
BTOPOM — AAHMHHBIM (A0 8 M) HENOABMXHBIM HHAYKTOpPOM. C
TOYKY 3PEeHMsI OCHAIleHUs onepaluil pa3rpy3Ky pa3Hulla COCTO-
HUT B TOM, YTO AAS IIOABHOKHOIr'O MHAYKTOPA 110 Mepe ero nepeaBH-
JKEeHUs HeoOXOANMO AeMOHTUPOBATH ONOPHLIE NPHUCIOCOOAeHUS
nepea HUM U BOCCTAaHaBAMBATD 3@ HMM, a AAS HENOABUKHOIO —
COXPaHATh peryAupyemble OINOPHBIE NPHCIOCOOAEHUS BHYTDM
HarpeTou 30HEL. B nocaepHeM cAy4ae HeOOXOAHMMO 3aMEHMTH
XOMYTBI IITATHBIX NMOABECOK BpeMeHHBIMM, Kpome Toro, u3-3a
Pa3HUIBl AAMH HarpeBaeMbIX 30H U, COOTBETCTBEHHO, UX TeMIIe-
pPaTyYypHHX paclIMpeHu# BO BTOPOM CAyYae OTBETCTBEHHOCTH
onepanuu pasrpy3ky CyLUleCTBEHHO BhIIIE€, NOCKOALKY MUMEHHO
AAST 3TOTO crocoba TenAoBble PACHIMPEHUST HEPEAKO NPHUXOAUTCS
KOMIIEHCHPOBATE C HOMOIUBIO CUAOBBLIX BO3AEMCTBHHM Ha XOAOA-
HBI€ M HarpeBaeMhie 30HBI TPYOOIIPOBOAA.

Ha MHOrux TpyboupoBOopdX, B TOM YHUCAe W OTPabOTABIIUX
pPacyeTHBIl PEeCcypc, AASI CHMKEHMsI YCUAHUM OT TeMIlepaTypPHAIX
pacuI¥pPeHN BEINTOAHAAACH XOAOAHAS pacTAXKa., Kak rnokasspa-
eT ONBIT, AHAAOTUYHBIE PACTAXKH (HO y)Ke B HelpPOeKTHHIX 30-
HaxXx) MOTAY BO3HHKHYTh MOCAE BBUIOAHEHMS Pa3AHMYHBIX BUAOB
pPeMOHTa TPyOOIPOBOA], CBA3AHHEIX C pa3pe3kou Tpyb. 3To 06-
CTOSATEALCTBO BHOCHT 3HAUYATEABLHYIO HEOIPEAEAEHHOCTbh B MC-
XOAHOe HanpsXeHHOe COCTOsiHHe TpyDonpoBoad, KOTOpas 3Ha-
YUTEABHO YCAOKHSET BCe onepanuy Nno pasrpys3ke TpyoonpoBo-
AQ, 3aCTaBASS 3apaHee OXKHAAThb VTAOBBIX Ae)OopMalMi BO BCeX
BO3MOJXKHRIX HanpaBAreBusx. HenpuHATHe COOTBETCTBYIOIUX Mep
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I DACKPENAGHUIO TIPUBOAUT K CYILIECTBEHHOU Ae(POpMALMU OCH
11)yOOIIPOBOAA IIPH IIEPBOM XK€ ero Harpese. BEIXOAOM U3 I1OAO-
MOHUA MOJXKET CTaTh pa3pes3ka B KakKoM-Au00 mecre TpyOonpo-
HOAQ AASL CHSITUS CHMAOBOIrO BO3AEHCTBHUS OT M3BECTHBIX U HEU3-
BOCPHBIX XOAOAHKIX HATATOB. Takasi BO3MOXHOCTL HEepPepAKO IIo-
IIASIETCA BCAEACTBUE DPEe3yALBTATOB BXOAHOM Ae(PEeKTOCKOIIUU
LevraAAd TPYOOnpoBoAa nepep nposeperneMm BTO, xorpa BuIsAB-
ANTCH HEOOXOAMMOCTE B 3aMEeHE TeX MAH UHBIX S3A€MEHTOB H3-
il [IEAOTTYCTUMAEIX BHYTpPeHHUX AedexToB. B 3TOM CcAydae pas-
(1 1Ka TpyOonposoaa nepep npoBeapeHueM BTO Heobxoauma u
#t* MOJKHO HCIIOAB30BATH AASl CHSITUA BHYTPEHHUX HATPAXKEHUH.

Ecau BTO npoBoauTcst 663 MCIIOAB30BaHHUA MHEPTHHIX ra3oB
1AW OTKAYKH BO3AYX43, TO 110 3aBepPILIeHUHU BCEX onepauuy o0niy-
1O IIPEAYCMaTPHUBAIOTCA KMCAOTHAA IIPOMBIBKA M IIPOAYBKA TPY-
HOIPOBOAA AAAl YAAACHUS OKAAMHEL TpyOOIPOBOA AASL 3THUX Le-
ADW TaK>Ke pa3pesaeTrcs. OTHM MO’>KHO BOCIIOAB30BaThCs 3apa-
nee, nepep Hadaaom padbor 1o BTO, AAd CHATUA BHYTPEHHUX
HOP>KeHUH. MO)XHO Tak>Ke BOCHOAB30BATLCA Pa3pe3kou TPY-
HOIIPOBOAA AASI AEMOHTA’Ka PAaCXOAOMEPHBIX 11auo.

[Tocae Toro kak oowem pabot no nposeaerno BTO u ux KoHk-
YI'HBIE YCAOBHSI ONPEACAEHE], MOXKHO NPHUCTYIIATL K BBIITOAHEHUIO
JMIUIETOB Pasrpy3ky. Lleab pacyeros — OIIPEAEAUTH AASI KaKAOU
1011L! TPYDOIIPOBOAG HEOOXOAMMEIE U BO3MOJKHBIE 110 KOHKPETHBIM
FOXHWYECKUM YCAOBMSIM OFPAHMUEHMA U CHAOBBIC BO3SASHUCTBUS Ha
Hal'DeBaeMbIM Y4acCTOK. BEIIIOAHEeHVe pacyeTOB SIBASETCS, Kak IIpa-
BIAO, HEOOXOAMIMAEIM, IOCKOABKY AdDKe AAS NPOCTBIX CXeM TpyOo-
H))OBOAOB 3aTPYAHMTEABHO BPYYHYIO OLIEHUTh MEXaHMYeCKHe Ha-
HpOKeHuss. KpoMe Toro, pacyeTHhIM IIyTeM MOJXXHO 3apaHee BhIO-
[’ BAPUAHT PA3rpy3Ky, Hauboaee 3KOHOMHUYHEIM C TOUKHU 3peHUs
Ipypo3arpar. B Hacrosinee BpeMs MMEKOTCS NPOrpaMMHBIE CpeA-
( il, CIIeLIHAABHO NTPEeAHA3HAYEeHHEIEe AASI 3TUX LIeAel.

AOCTAaTOYHO YaCTO AASI PA3rPy3KU HUCIOAL3YIOTCA AONOAHH-
[ALILbIE HEIMOABMIKHBIE MAU IIOABHJXKHBIE JKECTKHE U ylpyrue
HOABCCKY, AOMKPATHI, CIIelIMaAbHBIE TEACKKH, HallpaBasioljue
L ICIHAAOKOHCTPYKIMH, @ TaKyKe OOKOBEIE JXeCTKHEe M IIPY’KHH-
HISO OTTSDKKH. B HEKOTOPBIX CAyYasiX (Halupumep, NIpH NPOBeAe-
it BTO Ha I'M-o0pasHbIX TPYOHBEIX KOMITEHCATOPAX) pa3rpys3ka
ROACTICST OAHMM HAM ABYMSI PeryAupyeMnIMU CHAOBBIMU BO3ALCH-
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CTBHSIMH B 3aBUCHMOCTH OT TeMIepaTypsl Harpesa. B Tex cayuyasx
KOIr'Ad eCTh HeOOXOAMMOCTE B N3MEeHEeHUM NOAOXKEHHSA OCH TpYDo-
[IpOBOAA (HanmpuMep, NpPHU BHUAMMBIX [IPOrubax), MCHOAB3YIOTCH
AepopMHUpYIOLMEe NPHUCIIOCOOAEeHMSsT (AOMKPATEI), @ KOHTPOAbL 3a
MX AHCTBHEM BEAETCS 110 CHEelUaAbLHBIM HHAMKATOpaM.

B 0CHOBY TeXHUYECKUX pellleHUH 110 pasrpyske oT cobCcTBeH-
HOW MACCHI TPYOONIPOBOAA 3aKAGABIBAETCH pasMep AONYCTHMOro
0e30mOpHOro NpoAeTa HarpeTon 4acTu TPpyOONpPOBOAQ, KOTOPBIHN
3aBUCHUT OT marepuasa TpyOml, ee TUNOpasmepa, TeMIepaTyphl
Harpesa M Pa3sMepOB HArpeTor 30HEI (BMeCTe C 30HOW TepMuiec-
KOro BAMAHMA) 1 cocraBasieT oT 1 Ao 3 M. MakcuMaabHBIe 3KBH-
BaAGHTHbIe MeXaHNYeCKHe HanpsKeHns:, Bo3HUKAarolue Ha Ha-
rpeToM Y4YaCTKe OT BCeX BUAOB BO3AEHCTBHM, HE AOAXKHBI Mpe-
BeilIaTh 80% AOOYCTUMOro YPOBHS HANPSIXKEHUM, OIIPEAeAsseMOo-
ro 110 IIPEACAY IPOIOPLMOHAABHOCTH IIPU MAKCHMAALBHOHN TeEM-
neparype BTO.

Ha4yanro pabot no nposeapenuio BTO pexomenpyeTrcs HasHa-
4aTh Ha ydJacTKax, Hauboaee YAaAeHHEIX OT MeCT pe3a TpyOo-
[IpoBoAad. Takor BEIOOP AdeT BO3MOXHOCTH IIPU HEOOXOANMOCTH
BBLIIIPABASITE OKOHYATEeABHOE ITOAOKEHHUE OCH TPYOOIIPOBOAA HHOCAE
BLITIOAHEHHUS HECKOABKHUX NPOMEXYTOYHBIX HOArHOOK.

Oco6eHHO Ba&OKHEIM C TOYKH 3PEHHUS PA3rpy3KH SIBASIETCSH Mep-
BbI HarpeB Ha Ka’KAOM OTAEABLHOM y4YacTKe TPyOOonpoBoAd IpPHU
OTCYTCTBHUYM IIOAHOH YBEPEHHOCTH B TOM, YTO €ro BHyTPEHHUe
CHAOBBIE (DAKTOPLI OAN3KH K pacyeTHbIM. AAS IIepBOro Harpesa B
3TOM CAYYae 10 ClielluaAbHBIM MHAMKATOpaM nepeMenieHuM Tilia-
TEABHO KOHTPOAMPYIOTCA nepeMenieHus TpyoOonpoBoaa. I1pH BEI-
SIBAGHUH He)XeAaTeAbHbIX TeHACHIUW B mepeMenieHusX (Kopoo-
AeHMe TpybonpoBoaAa) paboTte! 110 nposeaerno BTO npuocTaHae-
AUBAIOTCSA A0 NPUHATUSA TEXHUYECKOro pelleHus, IIpelsiTCTBYIO-
Iero 3TUM TeHAeHUUAM. [Ipu nNOBTOPHBIX HArpeBax TaKUX y4acT-
KOB pa3rpy3Ka BBIIIOAHSAETCS C Y4eTOM OIbITa IIepBOro Harpesa.

KOHTPOAB COCTOAHUA TPyOONPOBOAa BO BpeMst Onepanui
Harpera BKAIOYaeT B cebsi ocMOTD TPyOllI, peructpanuio Temre-
PATYPHBIX NOAEH U lepemMellileHHH TpyOsl 1 CpaBHEHHE NIOAYYEH-
HBIX AGHHBIX C PacyeTHBIMHU, IPOBEPKY CTEIeHU HATS)KEHHA TAT
BpeMeHHBIX OIOP U COCTOSSHMA onop B 30He nposepeHus BTO.
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BOABI Ha TEIIAOBBIX JAEKTpoCcTaHUuusx. — M.:. MH-
¢dopmanepro, 1976.

4. PYKOBOACTBO IO PEMOHTY TPYOOUIPOBOAOB TEIIAO-
BEIX 3AeKTpocTtaHuun.— M.: CILIHTU OPI'P3C,
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J. BpeMeHHasA MHCTPYKLUS OO IIpHEMKe TeNAOBOM
U30ASALMU 3HEeProOAoKoB 13 MOHTaKa. — M.: CIT1O
Coratexssepro, 1978.

0. TlpaBuUAa TEeXHUUYECKOMN 3KCAAYATALIMU IAEKTPHU-
YeCKHX CTaHIMEA M ceter Poccumnckon QPepepa-
ouu: PA 34.20.501-95. — M.: CI1O OPI'P3C 1996.

7. HopMbI pacyeTa Ha IPOYHOCTh CTAI[MOHAPHBIX KOT-
AOB 1 TPYOOHNPOBOACB NAdpa ¥ Tropsiuerd BOABL:
PA 10-249-98. — M.: 1999,

8. Tunopasi MHCTPYKILHUA IO IKCIAyaTayuu Tpy6o-
IPOBOACB TEeNAOBBIX JACKTPOCTAHIIMU:
PA 34.39.503-89. — M.: CI'TO Corostexsuepro, 1990.

9. OCT 34.276-75. Onopel ¥ NMOABECKH CTaHI[HOH-
HEIX TPYyOOmpoBoAOB p, s 40 krc/cm? (4 Mlla).
Onopsl HENOABUJKHEIE éYI‘EABHBIE. KoHcTpykuus
1 pa3Mephl.

10. OCT 108.275.25-80. Onopsl HEIOABU>KHBIE OAHO-
xoMyTOBEIEe TPyOoupoBopoB TOC u AIC.
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OCT 108.275.26-80. Onopr! HENMOABUXXHEIE ABYX-
xomyTosble TpybonpoBoAoB TIOC u ADC.

OCT 108.764.01-80. I'lpy>kuHBEl BUHTOBBIE LIMAHH-
ApHYECKHE AAS [TIOABECOK TPYOOnpoBoAOB T3C
A2C,

OCT 108.320.102-78. TpyOut HeClIOBHEIE U3 yTAL-
POAUCTHIX 1 KpEMHEMAPTaHIIOBUCTEIX CTAASH AAS
TPYOOIIPOBOAOB TEMAOBEIX 3AeKTPOCTaHuUH, Cop-
TAMEHT.

OCT 108.320.103-78 (¢ UamenenueMm Ne 1 or 1982 r.).
TpyOnl GeClIOBHEIE U3 XPOMOMOANOACHOBAHAAU-
eBbIX CTAACH AASI TIAPOTIPOBOAOB TEMIAOBHIX JAEK-
TpocTaHuy. CopTaMeHT.

HopMul pacyera Ha IIPOYHOCTE OOOPYAOBAHUA U
TPYOOIIPOBOAOB ATOMHEIX 3HEPreTUYECKUX yCTa-
nosok: [THA3 I'-7-002-87.— M.: JueproaroMus-

aar, 1989,
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