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ITIPEJUCJIOBME

Lenyu u mpuHUMIIE cTanaapTusauuk B Poccuiickoit ®enepaunn ycraHopneHs: Pe-
JiepajibHBIM 3aKk0HOM OT 27 gekabpa 2002 r. Nel84-03 «O TeXHHYECKOM peryIHpoBa-
HUW», a TIpaBWIa NIPUMEHEHHS CTAHAAPTOB opraHu3aiuy B Poccuiickoit ®enepanuy —
T'OCT P 1.4-2004 «Crarnaptusanus B Poccuiickoit ®enepanuu. CTaHAapTsl OpraHu-

3aumii. OGLIpe NOMOXKEHAS.

CreneHns 0 CTAHAAPTE OPraHU3alHH

1 PASPABOTAH

2 BHECEH

3 YTBEPXJIEH

4 TIPMHAT ¥ BBEIEH B
JEUCTBHE

5 BBEJIEH BITEPBBIE

6 COI'/TACOBAH

Hayuno — TexnudeckuM mpeanpustuem TpyGonpoBoj
(000 «HTII TpyGonpoBoa»)

Hayuyno — TexHuueckuM npeanpusriuem Tpybomnposon
(OO0 «HTII Tpy6omnpoBoa»)

1 Ilporokonom Ne 22 3acenanusa Hayuno-TexHudeckoro
Copeta 3A0 «MITH» 1 Q00 «HTH TpyGomnposom» oT
19.01, 2009 r.

2 TIporoxonoM Ne 6 3acenaHus Hay4HO-TEXHHYECKOTO
COBETAa HEKOMMepYecKoro mnapTHepcTBa «Poccuiickoe
Temnocuabxenue» (HIT «PT») or 17. 12. 2008 r.

3 IIpotokonom Ne 1 3acemaHMs Hay4HO-TEXHHUECKOTO
Cosera Poccuiickoif Accounalin OKCIEPTHEIX Opra-
HM3alU#i TEXHOTEHHEIX OGLEKTOB NOBHIIEHHOH orac-
Hoctn «POCTEXOKCIEPTH3A» ot 18.02.2009 r.

ITpukazom ot 19.02.2009 r. Ne 21-k I'eHepanbHOro au-
pexropa Poccuiickod Acconyanun DKCTIEPTHEIX Opra-
HHM3alMii TEXHOTEHHBIX OOBEKTOB MOBLILICHHOH omac-
Hoct «POCTEXOKCITEPTH3A, ¢ 01 mapTa 2009 r.

¢ @enepanbHoit cimyx60o# MO 3KONOrMYECKOMY, TEXHO-
JIOTMYECKOMY H aTOMHOMY Haasopy (PoctexHam3opom),
nuceMo Ne 0908-09/985 ot 21.04.2009 r.

Hacrosmuii cTaNAapT He MOXKET GLITH NONHOCTBIO HIAH TACTHYHO BOCIIPOH3BEAEH, TH-
Pa’KHPOBaH U pacnpocTpaHen §e3 MHCbMEHHOTo pa3pemenuna Accounannu «Pocrexake-

MEPTH3AY,
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BBEJEHUE

HasHayeHne craHpapra - NOBHHIECHHE paboToCNOCOGHOCTH U HANEXKHOCTH MpPOEK-
THPYEMBIX, BHOBL H3rOTABAMBACMEIX W PEKOHCTPYHPYEMBIX TPYOOIPOBOIOB TEIIIO-
BBIX ceTel.

Hacrosampii crasnapt npeJHasHa4yeH JUIA CIIeNHAIHCTOB, OCYIIECTRIMIOMMX IIpo-
EKTHUpOBaHUE, CTPOUTENBCTBO H PEKOHCTPYKLHIO TPYyOGOIPOBOAOB TEIIOBHIX CETEH.

Cranaapt pekoMeHgosaH DenepanbHoii iy 60il 110 3KONOTHYECKOMY, TEXHOIO-
THYECKOMY W aTOMHoMy Haj3opy (PocTexHaa3opom) K HCIIONB30BaHHMIO B KaueCTBE
HOPMATHBHOTO HOKYMEHTa MEXOTPacleBoro mpuMeHeHus. B aroit cBs3m, paHee BEI-
nyueHnsle HopMe! I'ocroprexnanzopa P@ no pacuery Ha NpoYHOCTE TEILIOBRIX ceTed
PII 10-400-01 [1] cTaHOBATCA HE AKTyaNbHBIMH.

Hacroamuii crangapt paspaboran HayuHo — TexHuyeckuM mpeamnpusrieM Tpy-
6omposox (000 HTII «Tpy6onposoa») npu yuyactuu I'pynmst «ITonummactux», 3A0
«3ason AH/] T'asrpy6nnacm, OAO «BHUIIMOuepronpom», OAO «HrxnpoekTcep-
suc», OAO HITO <ITHUUTMAIII».

Pa3paloTka BHINONHEHA ABTOPCKUM KOJIIEKTUBOM B COCTaBe:

B.A. Maranud, A.B. Martsees, A.3. Mupkun, E.E. llamipo - OO0 HTII «Tpybo-
npoBoay,

T1.B. Kononos, A.A. 1llatainos - ®enepanbHas ciayx6a Mo 5K0IOrH4ecKoMy, TeX-
HOJIOTHYECKOMY U aToMHOMY Hansopy (PocrexHaasop),

B.B. Kospura, Y1.B. I'sosaes, B.B. lIBabayasp - I'pyrma «Ilonmunmactuk», 3A0
«3aBog AHJ] I'asTpyGruiacty,
I".X. YMepxuH| A .U. Koporkos - OAO «BHUITHDHepronpom»,

K. CmupHOB| - OAO «HHXNpOoeKTCEPBHC»,

AT. Kazanuer - OAO HIIO «[THUATMAIL».

© Accounauus «PocrexakcnepTusan, 2009
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CTAHJAPT OPTAHM3AIIMHA «POCCHIICKAS ACCOIIUAIINS DKC-
NEPTHBIX OPTAHM3AIIMY TEXHOT'EHHBIX OBBbEKTOB IIOBBILIEH-
HOH ONTACHOCTH «POCTEX3KCIEPTH3A»

HopmaTuBHBIE JOKYMEHTH! MEXKOTPACIEBOr0 NPHMEHEHHs MO BONPOCam
NPOMBILIJICHHOH Ge30MacHOCTH ¥ 0XpPaHbI HeAp

TEILIOBBIE CETH
HopMbl H MeToabl pacyeTa Ha NPOYHOCTh

Jlata peenenua 01 mapra 2009 r.

1 OBJIACTb IIPUMEHEHHA

1.1. Hacrosmmit cranzapT opraHH3aluH (Janee — CTaHAApT) PaCTIPOCTPaHAETCA HA
NpPOEKTHPYEMEIE, BHOBb H3rOTAB/INBAEMble H PEKOHCTPYHPYEMBbIE:
- cTajbHble TPY6ONpPOBOABI BOAAHBIX TEMIOBHIX ceTeil ¢ paGounM apieHueM
10 2.5 MITa BxmountensHo U paboueii TeMnepatypoii 1o 200°C BKIIOUHTENBHO,

- CcTajbHble maponpoBoAs! ¢ pabourM aasneHueM Ao 4.0 MIa snounTensHO
u paboueii Temneparypoit go 250°C sxmountensso (kareropus III, rpynma 2) ot BbI-
XOIHBIX 3alOPHBIX 3aABMXEK KOJUIEKTOPOB MCTOYHHKA TEIUIOTHI MIH OT HApYXHBIX
CTEH MCTOYHHKA TEMIOTHI A0 BEIXOAHBIX 3alOPHBIX 33BUKEK TEIUIOBRIX MyHKTOB (Y3-
JIOB BBOJOB) 31aHHIi U COOPYKEHUIA,

- Tpy6onpoBozbl BOAAHBIX TEIUIOBHIX ceTeli U3 ruOKUX cTanbHBIX TPYO ¢ pabo-
uuM gasnenueM no 1.6 MIla BnountensHo u paboueit Temneparypoi mo 150°C
BIJIIOYHTENBHO,

- TpybompoBoABl BOAAHBIX TEIUIOBBLIX CeTell W3 TMOKHX MONHUMEPHHIX TpYO ¢
pabouum nasneHueM 10 1.0 MIla BrmounTensHo U paboueit Temneparypoi no 95°C
BKJIIOYHTENBHO.

1.2. Hacrosmuii cTaHZapT pacnpoCcTpaHAETCA KaKk Ha BO3AYLIHBIC TEIUIOBLIE CETH
(B KaHaJaX, TOPOACKHX M BHYTPHKBAapTAJIbHEIX TOHHENAX, HAA3EMHBIC), TaK U Ha Tell-
JIOBBIE CETH, 3aIlEMIIEHHbIE B rpyHTe (6eCKaHaNbHBIE).

1.3. Hacrosumii CTaHRAapT yCTaHaBAMBAaeT METOARI pacyeTa Ha NMPOYHOCTH TPyOo-
NPOBOZOB TEIUIOBBIX CETEH, a TAKOKe YCTAHABIHBaeT TPEOOBaHHA MO ONpPEAEICHUIO
TOJIIMHBI CTEHKH TPYO M COCNHHHTENBHBIX JeTaneil TpyOonpoBoaa us ycnosusa obec-
MeYeHNs ux Hecyiled cnocoGHOCTH NMoa ACHCTBUEM BHYTPEHHEro H30BITOYHOrO AaB-
JIEHHA ¥ KOPPO3HH.

2  HOPMATHUBHBIE CCBIIKHA

B Hacrosiem CTaHAApTE HCIOJIb30BaHbl HOPMATHBHBIC CCHUIKM Ha CNCAYIOLIHEC
HOPMATHBHBIC H TEXHHYCCKHC NOKYMECHTHI:

© Accommauua «PocrexsxcnepTusan, 2009
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T'OCT P 52857.1-2007 Cocyast u annapaTel. HopMBI ¥ METOABI pacdeTa Ha Mmpo4-
HocTh. O0mue TpeGoBaHns

TOCT 30732-2006 Tpy6nt 4 $hacoHHBIE U3NESNAUA CTATBHBIE C TETUIOBOH H30MAMei
13 NEHOMOJIMYPETaHa C 3allUTHOM 000109K0#

1B 10-573-03 Iparuna ycTpoiicTBa u Ge3omacHol SKcnIyaTaluy TpySOonpoBonos
mapa U ropsyed Boapl, I'YII «HTI] no 6esonacHocTy B npomblmieHHocTH Tocrop-
TexHansopa PoccHu»

P/I 10-249-98. Hopms! pacyera Ha NMPOYHOCTH CTAlIHOHAPHEIX KOTJIOB M Tpy6o-
npoBOAIoB napa u ropsyeii Boasl, I'YII «HTI{ mo 6e30nacHOCTH B NPOMBILUIEHHOCTH
TocroprexHansopa Poccun»

PX 153-34.1-17.465-00. MeTtoanyeckne yKa3aHMs IO OLEHKE HHTEHCHBHOCTH
nipoiiecca BHYTPEHHEH KOppo3uy B TemwIoBbIx ceTax. OAO «BTH»

CHuII 41-02-2003. Tensnosrie ceTu

CHHuII 2.01.07-85*. Harpysku n Bo3aeiicTBus

CHHuII 2.05.03-84*. Mocts! ¥ TpyGBI

CHuII II-7-81*. CTpouTenseTBO B celicMHUECKHX paiioHax

TVY 2248-021-40270293-2005. Tpy6bn Hzompodnexc n H3onpoduekc -A u3 cum-
TOTO MOJMITHIEHA ¢ Teron3onsureil U3 NeHONoNMypeTaHa B rogpupoBaHHOH momu-
3THIIEHOBO#H 060n0uke», 3A0 «3asoa AHJ I'astpy6mmacT»

TV 4937-023-40270293-2004, n3m. Ne2, Tpyon «KACA®DIIEKC», 3A0 «3asoxn
AHJ T"aztpybminact»

IIpuMevanue - IIpH MONB3IOBAHHE HACTOALIMM CTAHAAPTOM LeNeco06pasHo NPOBEPHTE
neficTBHE CCHUIOYHBIX CTaHAapTOB 1O COOTBETCTBYIOIHM YKa3aTEClIAM, COCTABICHHBIM Ha 1
SHBapA TEKYIIETO Irojla # HHQOPMAIHOHHEIM YKa3aTeIAM, ONMy6IHKOBAHHEIM B TEKYIIEM TOJY.
Ecmu ccbinounsli JOKYMEHT 3aMeHeH (M3MeHeH), TO IPH MONb30BaHHH HACTOSATIHM CTaHAAPTOM
ClIEyeT PpyKOBOJICTBOBATLCA 3AMEHEHHBIM (M3MEHEHHBIM) ROKyMeHTOM. Ecim copumounsiif mo-
KYMCHT OTMCHCH Ges 3aMCHEBI, TO NOJIOKCHHE, B KOTOPOM JlaHa CCBIJIKA HA HETO, ITPUMERACTCA B
YacTH, He 3aTparuBaoneif 5Ty CChUIKY.

3 TEPMHHBI 1 ONIPEJEJIEHUSA

B HacrosmeM cTaHaapTe NpUMEHEHH! CIERYIOHE TEPMHHEI ¢ COOTBETCTBYIOLIN-
MU ONpeeNICHUAMH:

3.1 Bo3peiicTeue: SIBeHNe, BRI3BIBAIOLICE BHYTPEHHHE CHJIBI B 3NIeMeHTe TpyGo-
NpoBOAa (H3MEHEHHE TeMIIEPaTYpPHl CTEHKH TPYOH!, JedopManus OCHOBaHUS, CelicMHU-
4eCKHe H Jp. ABNCHHUA).

3.2 pnomyckxaemoe HampsikeHHe: MaxchuManbHOe 0€30MacHOE HAMPSKEHHE NPH
9KCIUTyaTallHH PACCMaTPHBAEMOI KOHCTPYKIIHH.

3.3 xommeHcaTop: Y4acTOK HIH COSNMHHUTENbHAA AeTadb TPyOONpOBOAa CrElH-
anBHON KOHCTPYKLMH, NpeAHA3HaYeHHasd IS BOCTIPUATHS TEMIIEPATYPHBIX AedopMa-
it Tpy6onpoBoaa 3a cueT CBOEH MOAATIHBOCTH.

3.4 mouTaxnoe cocrosHue: CocTosHue TpyOONpPOBOAA NOCIE 3aBEPUICHHS MOH-
Ta)ka TpyOOIIpOBOJa, HAJOXKEHHA TEIUIOBOM M30JIALMK, BHIIONHEHHA NIPENBAPUTENb-
HOI (MOHTaXHO#H) pacTKKH, PeryIHpOBKH BCEX NMPYXWHHBIX LIENel U 3aBapKu BCEX
CTHIKOB, NIPH 3TOM TEMIICPaTyPHEIi Nepenan H NPOAYKT B TpyOax OTCYTCTBYET.

© Acconmanus «PocTexakcnepTua», 2009
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3.5 uarpy3ka: CunoBoe Bo3feiicTBue, Boi3biBaroliee usmeHenne HJIC tpyGonpo-
BOJA.

3.6 HopMaTHBHaA Harpy3ka uau Bo3jeiicrsue: HauGonnbmas Harpyska, oTBe-
yaroliias HOPMalbHBIM YCJIOBHAM 3KCIUTyaTallMK Tpy6onpoBoaa.

3.7 npemen mpounocTH (BpeMeHHoe compoTHBiaeHue): HopMaTHBHOE MHMHH-
MaJIbHOE 3HAYeHHE HANpsHKEHHA, IPH KOTOPOM IPOMCXOAMT paspyllEHHE MaTepHana
HPH PaCTAKEHUH.

3.8 npenen Teky4ecTH: HopMaTHBHOE MUHMMAJIBHOE 3HAUEHHE HANPSXKEHHUS, NIPH
KOTOPOM HauMHaeTCAd MHTEHCHBHEI POCT MNAacTHYeCKHX Aedopmaunii (Npu He3Haum-
TENIHOM YBEJTMYEHHH HArpy3KH) NPH pacTAXKEHHH MaTepHana.

3.9 npo6noe naBaenue: M36biTOyHOE NaBneHHe, NIPU KOTOPOM HOIDKHO NMPOH3BO-
IOUTHCA THAPABIMYECKOE MCMBITaHHMEe TPyGONpoBOAa M ero Aeraiell Ha NMPOYHOCTb M
NJIOTHOCTb.

3.10 paGouee cocrosiuue: CocrosHue TpyGONpOBOAa NI0CIE NEPBOTO Pasorpesa U
3am0fJHEHUS NPONYKTOM, @ Taloke IPHIOKEHHS OPYrMX Harpy3oK M BO3AeHCTBHH
(cHer, oGneneHeHKe, BETEP, OCaAKa OMOP H T.14.).

3.11 paGoyee (HopmaTHBHOe) naBieHHe: HanGonbluee BHyTpeHHee NaBieHue,
NpH KOTOpOM obecrieynBaeTcs 3aJaHHBI PEXUM JKCIUTyaTaluK Tpy6onpoBoaa.

3.12 pacyeTHas cxeMa (pacyueTHasA MoAeJb): YClIoBHas cXxeMa (YNpOIUEHHas MO-
Jiefb KOHCTPYKILUHM), KOTOPOH 3aMEHAIOT PeajbHYI0 KOHCTPYKLMIO A/A BbIOJIHEHHA
pacyeToB Ha MPOYHOCTh M YCTOHYHUBOCTb.

3.13 pacyerHan Harpy3ka uaM Bo3geiicrBue: IlponsBegeHne HOpMATHBHON Ha-
TPY3KH MM BO3NCHCTBHA Ha COOTBETCTBYIOWMH K03(h¢HLHEHT HaAEKHOCTH [0 Ha-
rpyske, y4UThIBAaIOLMI BO3MOXHOCTh OTKIOHEHHA Harpy3Ku HIIH BO3NEHCTBHA B He-
6naronpHaTHY10 CTOPOHY.

3.14 pacueTHas TeMmepaTypa cTeHKHM: Temneparypa MeTanna JeTaiu, o KoTo-
poii BEIGMpaeTCA BeIHUHHA AOIYCKAEMOTO HANPAKECHHA NPU pacyere TONLIUHB! CTEH-
KM Y BBIYUCIIAETCA TeMNEepaTypHbIH Iepenaa npy pacueTe Ha MPOYHOCTh Tpy6orpoBo-
Ja.

3.15 pacuetHoe gaBnenne: MakcuManbHOe M36GLITOUHOE BHYTPEHHee NaBIICHHE,
Ha KOTOpOe PacCYUTHIBaeTCA TPYOONpPOBO HIIM €ro YacTh Ha IPOHYHOCTS.

3.16 pacuerHbiii pecypc 3Kcmayarauuu: IIponODKMTENBHOCTD 3KCILUTyaTaLUM
TpYGONpOBOAa B TOlaX, B TEHEHHE KOTOPOH NMPEANpPHATHE-HITOTOBUTEINb MrapaHTUPyeT
HaJeKHOCTb ero paboThl IIPU YCIOBUH COOMIOAEHMA 3alaHHBIX NapaMeTPOB U PeXXuma
HKCIUTyaTallMM, YKa3aHHbIX B MHCTPYKLMH NPeANPHATHA-H3TOTOBHTENA.

3.17 cocrosanue ucnoitanus: CocrosHue TpyGonpoBona nocne 3anojiHeHHS BO-
RoH unu BOo3AyXoM (rasoM) noja NMpoOHBIM JaBICHUEM IIPH MPOBEACHHHM HCIBITAHHUA
Tpy6OnpoBOAa HA NPOYHOCTH M IIOTHOCTS.

3.18 coeaMHuTeNbHAs geTadb: Jletans unu cbopounas eaunuua TpyGonposoaa
HIM TpyOHOH cucTeMbl, obecneunBaromas H3MEHEHHE HANPaBNEHHA, CIHAHUE MM
JiefleHye, paclllipeHde WM CyXeHHe MoToka paboueil cpexsl (OTBOABI, TPOMHHMKH,
Hepexoxs! 1 Ap.).

3.19 craTHYeckH HeonpeleJHMasi cMcTeMa: (B CTPOMTENBHOH MeXaHHUKe) reo-
MeTpU4EeCKH HEM3MEHAEMasA CHCTEMA, B KOTOPO# [UIA ONMpEACNCHMA BCEX peaKLuil CBA-
3eil (ycuinit B ONOpPHBIX 3aKPEIVIEHUAX, CTEPXKHAX M T. IL.) HEOGXOMMMBI, NOMHMO

© Accounanus «Poctexakcneptusay, 2009
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YPaBHEHHH CTATHKH, MOTIONHUTENBHLIC YPAaBHEHHA, XapaKTepusylomue AedopMalyu
CHCTEMBI.

3.20 craTuyeckH ompexerHMas cucreMa: (B CTPOHUTENbHOM MEXaHHKE) FEOMET-
PHYECKH HeM3MEHAeMas CHCTEeMa, B KOTOPO# JUIA ONpeleneHns BCeX peakumil cpaseit
(ycunuii B OMOPHBIX 3aKPEIUICHHAX, CTEPXKHAX H T. I1.) ZOCTaTOYHO YPaBHEHHIH CTaTH-
KH.

3.21 cTepxkeHb: (B CTPOUTENBHONH MEXAHHKE) TEJO, JUTMHA KOTOPOro BO MHOTO pa3
[PEBOCXOAUT XapaKTEpHBIE pPasMEphl €ro MOMEPEYHOro CEYECHHsA, MPH 3TOM OCh
CTEPHKHS MOKET OBITH IPAMOJIMHEHHON HIH KPUBOJIHHEHHOM.

3.22 crepxueBas cncreMa: (B CTPOMTENBHON MEXaHHMKE) Hecylnas KOHCTPYKLIHMS,
COCTOSALIAA M3 NPAMONUHEHHEBIX WM KPUBONMHENHBIX CTePXKHEH, COSAUHEHHBIX MEX-
ny co6oii B y3nax.

3.23 ToaMHA CTEHKH HOMMHAJLHAfA: TONIIHHA CTEHKH TPYOBbl WIH COSOMHM-
TeNbHOM JeTanu, ykasaHHas B CTaHAAPTaX WM TCXHHYECKHX YCIOBHAX.

3.24 ycroiiunBocTb TpySonpoBoaa: CBOACTBO KOHCTPYKUHH TPYOONpoBOIa NOA-
JEPKUBATh TIEPBOHAYATBHYIO GOpMY OCH MK (OPMY €ro ONepeyHOro CEHEHHA.

3.25 xonoamoe cocrosinne: CocrosHue, B KOTOPOe MEPEXOANT TpyGompoBoa w3
paGouero COCTOSHHMA NOCHE IEPBOTO OXNAKACHHA IO MOHTAXHON TeMnepaTypel M
CHATHSA JaBJICHHUA.

3.26 sTan pacyera: YCIOBHOE COMETaHHE HArPy30K H BO3ZEHCTBHIi, 0COGEHHO-
cTeli pacueTHO# cxeMsl 1 QH3UKO-MEXaHHUYECKHUX XaPAKTEPHCTHK MAaTEpPHAJIOB, COOT-
BETCTBYIOLLEE ONpPENCIEHHOMY COCTOSHHIO TpyOompoBofa (paGoueMy, XONOIHOMY,
COCTOSIHMIO MCHBITAaHMA M T.A.) H MCNOJB3YEMOE NPH ONPEACNECHHM HAIpPAXKCHHO-
IebopMUpPOBaHHOTO COCTOAHUA TPYOonpoBoza.

© Accoumanms «PocTexakcneprusan, 2009
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4 OBO3HAYEHMS U COKPAIIIEHUA

B HacToamem JOKYMCHTE IIDHMEHEHBI CJICAYIOLINE obo3HaveHHs H COKpalll¢HHUA:

HAC HANpPKEHHO - 1eGOpPMUPOBAHHOE COCTOSHHE
IIAH - mocTosAHHBIE H QJINTENBHBIE BPEMEHHBIE HATPY3KH
TIKOH ~ MOCTOSAHHBIE, [UTHTENLHBIC BpeMEHHbIE, KDaTKOBPEMEHHEIE K 0CO6bIe
Harpy3Ku
MIIY - neHomonuyperaH
MMM - meHONOJAMMHMHEPANbHAA H3OMALMS
CHull - crpouTensHbie HOPMEI Y MPABUNIA
TY - TEXHHYECKHE YCNOBUA
A, - yKpemnaowas owanb HaKIaaKu, My’
Ay - YKpemsiomias WIoWab OTBETRICHHS, MM’
b, - IMPHMHA HaKNaIKH, MM
c - cyMMapHas npu0aBKa K TONHHE CTEHKH, MM.
o - cymMapHas npu6aBKa K TONUIMHE CTEHKH OTBETBIEHHS TPOHHUKA
(Bpe3kn), Mm
< - TEXHONOrMyecKkas NpubaBKa K TONUIMHE CTCHKH, MM.
. - TEeXHOJNOTrMYecKas NpuGaBKa K TONIMHE CTEHKH OTBETBICHHUS TPOH-
HUKa (Bpe3KH), MM.
cy - npubaBKa K TONMIMHE CTEHKH Ha KOPPO3HIO M 3PO3HIO, MM
D, - HapyXHhIil AMaMeTp TPyOBI MM AeTanu, MM
D - BHYTpeHHHI JuaMeTp TPYOR WIN ACTAIH, MM
- Hapy»XHBIH JHAMETD KOXyXa M30aAuHH (TIPH OTCYTCTBHH KOXKYXa —
D, HapyHBIH JHAMETP H30JALMM, [IPH OTCYTCTBUH H30JIALIMH —
D k= D a )) MM
d, - HapyXHbIH AHAMETP OTBETBIEHHSA TPOHHUKA MM JHAMETD LEH-
TPaJILHOI'O OTBEPCTHSA B 3ariyILKe, MM
d - BHYTpEeHHHMI OUaMETP OTBETBICHUA TPOHHUKA, MM
deg - 3KBH!13JICHTHLI]7! JUaMETp OTBEPCTHA B ACTAIH C BBITAHYTOH ropJo-
BHHO#M, MM
£ - MOAynb yNpYrocTH MaTepuana TpyOr! pH pacHeTHOH TeMmepartype,
Mlla
Ey - MOJyJb YNPYTOCTH MaTepHalia B XOIOAHOM cocToaHnu, Mlla
E,, - Momyns ynpyroctu cios usonauuu, Mlla
E,, - MOAYNB YNPYTOCTH NOJIHITHIICHA BBICOKOH IoTHOCTH, MlTa
F - IIOWaAb NOMEPEYHOro CeYeH s TPY6HI, My’
- pacueTHbI# Bec TpyOBI C M30NAIMEH U TETIOHOCHTENEM Ha EJNHHLLY
q JJTMHBI
TpyGonposona, H/mm
H - [apameTp, XapaKTepU3YIOLLIHii KOHLEHTPALHIO HANPSKEeHHH n3rnba

© Accounauus «Pocrexaxcneptuia», 2009
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pacyeTHEIE 3HaUSHHs BHICOTH BHEIHEH M BHYTPEHHEH vacTy oT-
BETBJICHUA TPOHHUKA, MM

MOMEHT HHEPLHH TIOTIEPEYHOTO CEueHHs, MM’

K03 duimenT nHTeHCH(PHKALMH UITHOHBIX HANPSHKEHUA U3 MIIOCKO-
CTH TPOHHHKA HIIH OTBOJA

KO3 HUHMEHT MHTEHCH(DUKALMH U3rHOHBIX HANPSXKECHHUI B ITIOCKO-
CTH TPOIHMKA WM OTBOZA

K09 PULHEHT KOHUEHTPALMH HANIPSDKEHNH MPH OLICHKE NUKIIHYe-
CKOH IIPOYHOCTH

kodbdunment ru6xoctH u3ornyToiH TpyOH!

IUINHA TpYOBI, IPOJIETa HITH ASTANH, MM

pacHeTHbI H3rubalomIuii MOMEHT, ACHCTBYIOIIMIT H3 TTIOCKOCTH
TpOHHMKa WK 0TBOAA, H MM

pacueTHEI! N3rnbalomui MOMEHT, REHCTBYIOIHI B IIIOCKOCTH
TpoiHHKa UK oTBoAa, H-mm

pacyeTHsIH KpyTAmHMA MoMeHT, H -mm

pac4eTHoe oceBoe ycuaue, H

PacyYeTHOE OCEBOE YCHIHE OT BHYTPEHHEro AaBnenus, H
PacueTHOE YHCJIO LIUKJIOB i-TO THIIa, OTIpefAeiieMOe Ha OCHOBaHHH
TeMIIepaTyPHOH HCTOPHH 3a BeCh CPOK Cly OBl Tpybonposona
JOMYCTHMOE YHCJIO MOJIHBIX UHMKAOB /-FO THIA

pacyeTHOe BHyTpeHHee n3bsrouHoe napnenue, Mlla.
BHyTpeHHee H3GEITOYHOE JaBJIeHHe NPH MCIEITaHNIX, Mlla.

JOITyCTUMOE W3OHITOYHOE BHYTPEHHEE WIIM HApYXKHOE [aBJICHHE,
Mlla

HOpMAaTHBHAas HArPY3Ka OT IOKPHIBAIOLIETO IPYHTA HA €IMHMILY JUTH-
HEI TpyGonpoBona, H/mm.

pacdeTHasi HHTeHCHBHOCT CHJI TPEHHUA, ACHCTBYIONIMX BAOIB OCH
TpyOB! ipu GeckaHansHON npoxanke, H/mm

PanMycC KpHUBH3HBI OCEBO#H JIHHUH OTBOJA, MM

pajgMyc CKpyriieHHs rOpAOBHHbI LITAMIIOBaHHOTO (LITAMIIOCBApHOTO)
TPOMHHUKa, MM

HOMMHAJIbHASA TOJIUMHA CTeHKH TPpyOb! mnu dacoHHOM AeTann, mu
HOMHHAJIbHAA TOJIIMHA CTCHKH OTBETBICHHA TPOHHHKA, MM

pacueTHas TOJILIMHA CTCHKH OTBETBIICHHSA TPOIHHKA

npx @, =1, Mm

pacueTHEIE TONIUHBI CTEHOK TPYO M COeIHHUTENbHBIX JAeTae, mu
9KBHBAJICHTHAA TOJIHHA CTEHKH MaruCTPaly TPOHHUKA, MM

PACHETHEIH TeMIepaTypHBIii Nepernall CTeHoK TpyGomnposoaa, °C
pacyeTHas TeMneparypa TennoHocures, ‘C
HavyalbHas TeMneparypa, "C
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MHHHMaJIbHasA TEMIIEPATypa B YCIOBUAX JKCIUTyaTauuy, °C
TeMIIepaTypa fpH UCIIKITaHUAX, °C

TEMIIEpaTypa nporpeea TpyGonpoBoga B MOMEHT 3aMBIKaHHs CTap-
TOBBIX KOMHeHcaTopos, °C

pacHeTHbIH CpoK CiIyxOb1 TpyGonpoBoaa, rox

pacyeTHas CKOpPOCTh BHYTPEHHe# KOPpO3HuH MM/TOX

pacyeTHasi CKOPOCTE HapyHOi KOPPO3HH MM/TOX

MOMEHT COTIPOTHBIIEHHSA MONEPEYHOTO CeYEeHHs IIPU H3THOe, MM
riy0HHa 3a10)KEHHA OT MOBEPXHOCTH 3eMJIH 10 OCH TPYOBI, MM
OTHOCHTENIBHOE CYXEHHUE [I0NIePeYHOro ceyeHus obpasua npH craTu-
4eCKOM pa3pyLICHUH NP PACTAKESHUH NPH PacYeTHOM TeMneparype,
%

ko3 duumeHT NuHeHHOro pacmupenus, 1/°C

3

o6beMubit Bec rpynTa, H/mm’

K03} PHLIHEHT HAEKHOCTH A HATPY30K MM BO3AEHCTBHI i-TOTO
T™MNA
aMIUIMTYAA SKBHBANCHTHBIX HanpsokeHuil, Mlla

k03¢ ULHEHT OTHOCHTENBHOI nonepeuHoii nedopmaunu (Ilyacco-
Ha)

6e3pa3MepHblit mapaMeTp, XapaKTePH3YIOIHA NOHKEHHYIO XKECT-
KOCTh OTBOAA NMPH ASHCTBNM U3rubAIOINEr0 MOMEHTA
MUHHMAJbHOE 3HaYEeHHE BPEMEHHOTO CONPOTHUBIIEHH (Npenena
NPOYHOCTH) COOTBETCTBEHHO [PH pacyeTHOH Temnepatype u 20°C,
Mlla

MHHHMAJILHOE 3HAYEHHE T1PE/IeNa TEKYHECTH COOTBETCTBEHHO NpH
pacueTHoii Temneparype u 20°C, MIla

MHHHMaJIbHOE 3Ha4€HHE YCIOBHOTO Npe/ieia TEKYYeCTH (Hanpsxe-
HHE, TIPH KOTOPOM OCTaTouHOe yIUTMHeHHe cocTaaseT 0.2%) cooT-
BETCTBEHHO MpH pacdyeTHoit Temnepatype u 20°C, Mlla

KONbLIeBOE MeMOpaHHOE HANPSHKEHUE OT BHYTPEHHETO JaBICHUA,
Mlla

KOJIbLIeBOE H3ruGHOE HanpaxeHue, Mlla

CyMMa KOJIbLIEBOTO H3THOHOrO ¥ MeMOpaHHOTO HanpshkeHus, Mlla
IKBHBAIEHTHOE Hanpsokenue, Mlla

CYMMapHOE CpeliHee 0CeBOe HanpsHKeHHEe OT BHYTPEHHETO AaBICHMA,
oceBoitf cuasl ¥ m3rubaroiero MoMenTa, Mila
paaManbHOe HaNmpsHKSHHE OT BHYTPeHHero nasiieuns, Mila

cpeaHee oceBoe M3THOHOE HANPHKEHHE OT AaBneHud, Mila

0CeBOE M3ruGHOE HANPsHKEHHE OT BHEWIHUX Harpy3ok, Mlla
MeMOpaHHOe HanpMKEHUE OT BHELHMX Harpy3ok, Mlla

cpensee oceBoe MeMOpaHHOE KOMIIEHCAUHORHOE Hanpsikenue, Mlla

© Hayuno-rexuuyeckoe npegnpustie TpyGonposon (OO0 «HTII Tpy6onposoa»), 2009
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Ozt
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[7p]
Tot

[z.]

Pw
Pbw
?L

Pd

Pop

- cpenHee oceBoe HIrnGHOe KoMIeHCalMOHHOe Hanpshkenue, Mlla
- JIOIyCKaeMble HaNpMKEHHS 1P PacueTHOH TeMIepaType U IpH

20°C, MIla. Cm. 0. 5.2.1

JIOITyCKaeMoe HANpPHXKEHHE IPH PacyeTHO TeMIEpaType OTBETBE-
HHS TPOHHMKA UK Bpe3ku, Mlla

JOIMyCKaeMOe HaNpsXXEHHE B TONMITHIICHE BEICOKOH MIOTHOCTH IpH
paboueii Temnepatype, Mlla

noryckaemoe Hanmpsbxenue B ITIITY, MIla

noryckaemoe HanpsxeHnue B IITIM, Mlla

npexen npoyHocty IITY Ha pacrsixeHHe — C:KaTHE B PaIHANIbHOM
Hanpaeiesns npu 10 % -Hoit nedopmanun, MIla

npeznen npoudoctu ITTIM Ha pacTsxeHne-cxarue, Mlla

pa3Max 3KBUBAICHTHOI'O MECTHOIO HAaNpAXKEeHUs 1A i-TO THIA LMK~
na, Mlla

aMIUTNTY 3 SKBHBAJIEHTHOTO HaNpsXKeHus And i-ro Tna uukna, Mila

nonyckaemoe HanpsxeHue s [IITY Ha cBHT B TaHT€HIMATEHOM
(oxpyxxHoM) HanpaBieHuH, MIla

npezen npouHocTH ITITY Ha cABUT B TAHTEHIHATBHOM (OKPYXXHOM)
Hanpasnenuu, Mlla

nonyckaemoe Hanpserne i [TITY Ha caBUr B NPOAOIEHOM
(Boons ocH TpyOs1) Hanpaenenun, Mlla

npenen npoyroctH ITITY Ha caBur B mpomonsHOM (BAONB OCH TPY-
Gn1) HanpaBnenuu, MIla

pomyckaemoe Hanpsxxenne u ITTIM Ha casur, Mlla

npexnen npoyHoctH IITIM ra cpsur, MIla

KacaTe/IbHOe HalpsKeHHe oT Kpy4enns, Mlla

K03t duImeHT TpeHus

K03¢HUIMEHT IPOIHOCTH NPOJOABHOTO CBAPHOTO LIBA [IPH PacTA-
skeHud. Cm. 1. 5.3.1

KO>(pHULMEHT IPOUHOCTH NONEPEUHOro CBAPHOro IIBa NPH pacTs-
xkeHuu. Cm. 1. 5.3.2

K02 HUIHMEHT NPOYHOCTH MOMEPEHHOr0 CBAPHOTO LIBA IIPH H3THOE.
CMm. 1. 5.3.6

K03 PHLHEHT MPOUYHOCTH MEMEHTA C YIJIOBBIM CBapHEIM LIBOM. CM.
n 5.3.7

K03} PULMEHT POYHOCTH 3/1EMEHTa, OCNAGIEHHOTO OTBEPCTHEM

HapaMeTp BHYTPEHHETO JaBJIeHHA
YTOJI BHYTPEHHETO TPEHHA IPyHTa
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5 OBIIME ITOJIOKEHMA

5.1 OcHoBHbBIE MONOKEHHSE pacyeTa Ha NPOYHOCTD

5.1.1. BeiGop OcHOBHBIX pasMmepoB Tpy® M Zertaieii o pacyeTHOMY AABJICHHIO M
PacyeTHOl TEMINEepaType ¢ y4ETOM KOPPO3HOHHON aKTHBHOCTHM TerIOHocHTens (ans
CTallbHBIX TPYD) CIEeAyeT NPOH3BOAUTE COTJIacCHO pasaeny 7.

5.1.2. JIna npeaBapuTenbHON pacCTaHOBKH NMPOMEXKYTOYHBIX ONOP PEKOMEHAYETCS
NOJIE30BaThCA NpHIOKeHHEM b.

5.1.3. TloBepouHelii pacuer TpyGONMPOBOAOB HAa NMPOYHOCTD CIIEAYET BHIMONHATE CO-
IJIacHO pasfieny 8 ¢ yueToM Harpy3ok M BO3AEHCTBHI, BOSHUKAIOLIMX NPH CTPOUTENb-
CTBE, HCTIBITAHUAX H 3KCIUTYaTaUHH.

BHyTpeHHHE YCHIMA ¥ PEaKLUH OTIOp ONPEAENAI0TCA pacyeTroM TpyfonpoBona KaK
YNpYToi CTEP)KHEBOH CHCTEMBI IO METOZAM CTPOMTENIBHOH MEXaHHKH CTEP)KHEBBIX
CHCTEM C YYETOM peajbHOM MMOKOCTH 3JI€MEHTOB, CHJI TPSHHS B ONOPaX CKONBXEHHA
U B3aumozeicTBuA ¢ rpyHToM. Harpysku Ha 060pynoBaHue U OTOPBI ONIPEAEIfIOTCS B
pabouem 1 X0JIONHOM COCTOSHHAX TPyGONnpoBoaa, a TakxKe NP MCTIBITAHUAX.

OueHKa CTATUYECKOH IPOYHOCTH TIPOH3BOAMTCA PasfeNnbHO Ha AEHCTBHE HE caMo-
YpaBHOBEIIEHHBIX HArpy3ok (Bec M BHYTpEHHEE JABJICHHE) H C y4eTOM BCEX Harpy-
KAOWMX (akTopoB, B TOM 4MCIE TeMHepaTypHeix Aedopmauuit. YciaoBusa craTuye-
CKO# NPOYHOCTH OT ASHCTBHA BCEX HArpPYKaloWHX (akTOpoB B pabodeM M XONOAHOM
COCTOSHHAX MOTYT He BBITOJHATHCA, €C/IH ofecneyeHa UMKIMYECKas NPOYHOCTh (BhI-
HOCJIMBOCTB) KOHCTPYKLUMH TIPY 3HAKONIEPEMEHHOM HArpy>KeHHH.

5.1.4. PacuetHas mozens TpyGonpoBoaa JoMKHA OTpaXaTh JCHCTBUTENLHBIE YC-
nosus ero pabotsl. IlpuBeneHHble B cTaHAAapTe METOAKKH I CTANBHBIX TpyGONpoBo-
IOB OpHEHTHPOBAHbl HAa PacuYeTHHIC MOMAENM B BHAE CTATHUECKH HEONpPENETHMBIX
CTPEXHEBBIX CUCTEM NEPEMEHHOM XECTKOCTH. DIeMEHTH Teopuy 060/104eK MCNOoNb-
3YIOTCA [UIA ONpEeHAe/IeHUs TONILMHBI CTEHKU TPYO W AeTaneH, a Takke ydyera IOHH-
MEHHOH >XeCTKOCTH M MECTHOH KOHLEHTPALUM HanpskeHHil B OTBONAX, Bpe3kax
(TpoitHMKaX) U HEKOTOPHIX APYTHX JETalAX.

5.1.5. JlonmyckaeTcs HCNONB30BaHUE JAPYTHX PACYETHHIX METOJUK, NPOLIEALIKX afl-
pobauuio Ha MpaKTHKE M COOTBETCTBYIOIIMX YCIOBHUAM SKCIUIyaTallMy, €ClIM OHH
ofecneunBaloT 3anackl IPOYHOCTH He HUXKE YCTAHOBJICHHBIX HACTOSAIINM CTAHAAPTOM.
Pewenne 06 3ToM NpUHHMaeT pa3spaboTYHK MPOEKTA.

5.1.6. PacueTHsle 3HaYeHHs Harpy3oK IPH BbIOOpe OCHOBHBIX pa3MepoB Tpy6 u ae-
TaJleli cornacHo paszeny 7 i OLIEHKe NPOYHOCTH M YCTOHYHBOCTH COTJIACHO pa3zesiaM
8 1 9 HacToAIMX HOPM ClielyeT OnpeaenarTsh coraacHo 1. 6.1.1.

5.1.7. INoBepounsli pacuer rHOKUX TEMIONPOBOJOB U3 NOMTHMEPHBIX TPYO (pasmen
10 u npunoxenne 1) mpexycMaTpuBaeT OLUEHKY MX Hecyueif cmoco6HocTH U aonro-
BEYHOCTH NPH MOCTOAHHOM U nepemMeHHoi pabodel TeMmepaType, a Takke onpeaene-
HHUE Harpy30K Ha HEMOABWXKHEIE OTIOPHI.

5.1.8. TToBepouHBIii pacyeT Ha NIPOYHOCTh TPYGOMPOBOXOB M3 THOKMX CTANbLHBIX
rodpuposanHbx Tpy6 (pasaen 11 u npunoxerue I') npexycMaTpuBaeT OLEHKY CTaTH-
4eCKOH NPOYHOCTH, 2 TAKXE ONpee/IeHHE HarPy30K Ha HEMOABWKHEIE ONOPEIL.
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5.2 Jlonmyckaemble HanpsiKeHNs

5.2.1. PacueTs! CTagbHBIX TPYO M COSAMHHTENBHBIX JeTallell TEIUIOBEIX ceTeil Ha
HOPOYHOCTD HPOBOAAT [0 HOMHHAJILHBIM JOMYCKAaeMbIM HanpmkeHUaM. HoMunaneHbie
JIONyCKAaeMble HanpsbKkeHus [o], Ans 3NeKTPOCBapHEIX TPy u AcTaineH, HauGonee Hac-
TO MPUMEHAEMBIX B TEIUIOBBIX CETAX, NPHBEASHEI B Tabnnue 5.1.

Tabnuua 5.1
o JonyckaeMnle Hanpsxxenus (o], Mlla

Temnepatypa, I 3 110 120 [09T2C[17TC, 17T1C, 17TICY

20 140 1130]/150| 180 187

100 131 {125}147] 170 177

150 125 {122]143] 160 171

200 117 {120]140] 150 165

250 107 |108}132] 145 156

IIpyn HeoGXx0AMMOCTH HCMONB30BAT CTaIH, MAPKH KOTOPBIX HE MPMBEJCHE! B Ta0-
JMLE, HOMHHABHEIE A0IYCKAaeMble HAPAXKEHUA ONpeAetIoTes no hopmye

Gy Fpir WM 04y,
28.4 ’ 1.5 : 6.

[6]=min

Ecnu XapakKTePUCTUKH IIPOYHOCTH MaTepHalla NMpH paCHeTHOH TEMIICPaType (0‘ e/t?

ag H 0g, /‘) OTCYTCTBYIOT, JOITYCKACMBIC HAIIPAKCHHUA NOIYCKACTCA ONPERENATh C

plt
HCIIO/Ib30BaHHEM XapaKTePHCTHK MPOYHOCTH IpH TeMnepatype 20°C
o, T p HIH  Og4

[0’]=A7~min ﬁ,—T— . (52)

3nmech 4, - x03(dUIHEHT NPUBEACHUA JIOMYyCKAEMOT0 HANPHXKCHHUSA K PacueTHOH

TeMnepatype (TaGnuua 5.2). XapakTepUCTHKH TPOUHOCTH Oy Opyps Tg2/r» Og s
Cp
JOKYMEHTaM Ha TpPyOE! M JeTaJH.

5.2.2. XapaKkTepHCTHKH TNPOYHOCTH H HOMYCKAEMbIC HANDPSHKEHHUS MaTEpHUANOB K
KOHCTPYKLMii ¢ npomsiuneHHo# IIITY-usonsanueii [3] npu pacdeTtHoii Temnepatype
140°C npuHMMAIOTCS B COOTBETCTBHH C ILIL. 5.2.3 - 5.2.4 Hacrosmero paszena, a npu
pacuerHoit Temneparype 150°C - coriacHo npumedaHnio k myHKty 5.2.4. Koaddunn-
€HTBHI 3araca 1o npeAenaM NpOoYHOCTH HA PAaCTAXKCHHE COKATHE M COBHT NIPHHHMAIOTCA
PaBHBIMH 2.

5.2.3. JIng NONMITUIIEHA BHICOKOH IUIOTHOCTH MpPEAENbHOE OTHOCHTENBHOE YIUIH-
HeHue coctapideT 3%. Ilpu 3HaueHun mMoayns ynpyrocta E,, =800 MIla momyckae-

MOC HANPsKCHUE COCTABNACT

H 04, TPHHUMAIOTCA 10 CTaHAapTaM, HOpMaliAM WK JIpYT¥M HOPMAaTHBHBIM
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= 3 =
lo], = 800;=—=12 Mla

Tlpu pefictBun usruGaiomwiero MOMEHTa PacyeTHOE HaNPSKEHHE MOXKET MpEBbI-
waTs gomnyckaemoe Ha 40%
a=1‘4[a']n3

Tabnuna 5.2
Kosd¢uunenTs: npuseneHts K pacHeTHOR TeMIiepaType Ar
Crans
y Yrnepoauctas HU3KONETH-
Temnepa- TNICPONMCTAA KBUCCT- |\ AHHA% MMM NETHPOBaH-
°oC VYrnepoauctas | BeHHas ¢ COLepxKaHH-
Typa, o Has C cojJiep>KaHHEM YTJie-
OOBIKHOBEHHOTO eM yrieponaa, % pona. %
Ka4yecTBa 2
0.07- 0.17-
0.14 0.24 0.07-0.12 | 0.14-0.20
20 1.00 1.00 1.00 1.00 1.00
100 0.943 0.961 0.980 0.944 0.946
150 0.893 0.938 0.953 0.889 0.914
200 0.836 0.908 0.933 0.833 0.882
250 0.764 0.861 0.880 0.806 0.834

5.2.4. Ina ITITY pomyckaeMble Hanps>KeHUs COCTaBIAIOT (ko3dduuneHTH 3anmaca
10 npeAenam NPOYHOCTH Ha PaCTHKEHHE CKATHE U CABUT IPHHHMAIOTCA PAaBHBIMH 2)

O
o]y =%=°—;=0.15 MTla,

[r.)-=2L - Ofg 004 MIla

TNpumeuanue - Ipu pacuetHoi Temneparype 150°C u BHILE 3HAYCHAA O(g/ppy » Tgr»
7., JONyCKAETCs MPHHMMATE COTNacHO cepTHdukaTy Ha IIITY cooTBeTCTBYIOWEH peuenTypsl.

5.2.5. Ina TIIIM-u30nsunu JOTycKaeMble HANpPAXKeHHA COCTaBAAOT (Koddduum-
eHTH! 3amaca No npejeaM MPOYHOCTH HA PACTSKEHHE CXKaTHE U CABHMT NPHHUMAIOTCS
paBHbIMH 2):

© Accouuanus «Pocrexskcneprusan, 2009
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5.2.6. [ina Tex MaTepHAlIOB M KOHCTPYKUMH, KOTOpbIE B HACTOAIIEM CTaHAApTe He
yKa3aHbl, AaHHbIC ONPEACIAIOTCS 10 CIPABOYHBIM H HKCHIEPHMCHTANIEHBIM JIAHHBIM.

5.3 Ko3ppuuueHTs! NPOYHOCTH CBAPHEIX COEHHEHMIA

5.3.1. KoapduuneHT npoyHOCTH MPOJOABHOrO CBAPHOTO LIBa IS 3NEKTPOCBap-
HBIX TPyG ¥ neTaneil @, NPy PacTSDKEHHH ONPENENAETCA COMMAcHO ILIL. 5.3.3 - 5.3.5.
Hns Gecmorneix TpYO U AeTaneit o), =1.

5.3.2. KoadduumeHT NPOYHOCTH NMONEPSHHOTO CBAPHOTO 1IBA TPYO ¢, NpH pac-
TAXKEHHH onpejenserca corjiacHo ma. 5.3.3 - 5.3.5. Ilpn cxatum npuHHMaeTca
pw=1.

5.3.3. KoatuimeHTs! TPOYHOCTH @, , @,, LIS CTBIKOBBIX CBAPHBIX COEAMHEHHH
NPY PACTSKEHUH, BHIIOIHEHHBIX JIOORIM AOIMyLIEHHEIM coco6oM (aBTOMaTHYECKO#,
NOJIYaBTOMATHYECKOH MM PYYHOH IyroBo# cBapkoif), ofecrednBarOIMM MONHEIH
NpOBap MO Beel [UIMHE CTHIKYEMBIX JIEMEHTOB, 3aBHCHT OT 06heMa KOHTPOJIS KadecT-
Ba IIBA paguorpadueil WK yisTpa3BykoM. PexkoMeHyeMble 3HaYeHHS

- npu nonsoM koHTpoae 100% mmussr wea — 1.0;

- npu BEIGOPOYHOM KOHTpONe He MeHee 10% anuuel wsa — 0.8;

- IIpH OTCYTCTBMM KOHTpOJS WM NpH BHIGOPOYHOM KOHTpolNe MeHee 10% mnn-
HEl - 0.7,

5.3.4. Ilpn HaMUYHUKM CMELUEHHA KPOMOK CBapHbIX TpYO ko3¢ GHLMEHTH NPOYHOCTH
CBapHOTO COSAMHEHUA ¢,, , ONPEeNICHHEI! B COOTBETCTBHHU ¢ M. 5.3.3, momxeH ObITh
YMEHBLIEH MPONOPIMOHANBHO CMEUICHHIO KpoMok. Hanpumep, npy CMemeHHH Kpo-
MoK Ha 15% 3Hauenne koddunyenTa ¢, JOMKHO ObITH yMHOMNEHO Ha (.85,

5.3.5. YcuneHue CBapHOro I1IBa NPH OnpeAeneHuy kod3(hpHUIMEHTOB NPOYHOCTH
@y ¢, HE YIUTHIBAETCA.

5.3.6. KoappuiueHT MpOYHOCTH MONEPEYHOro CBApPHOTO CTHIKA TPy6 M Aetanei
Hpu H3ruGe @, ONpelenseTcd B COOTBETCTBHH C II. 1. 5.3.3 - 5.3.5, Ho He Gonee 3Ha-
YEeHHH

- s GecioBHEIX Tpy6 ~ 0.9;
- aad 3nexTpocsapHeIX — 1.0.

5.3.7. KoapdHumeHTR NpoMHOCTH @7 ANIA YTVIOBBIX U TaBPOBBEIX CBapHBIX COEIH-
HEeHHd Ha BCe BHABI HAarpy30K, KpOMe CXKaTHS, MPHHHUMAIOTCA B COOTBETCTBHH C . II.
5.3.3 - 5.3.5, Ho He Gonee cieayIOIMUX 3HAYCHHH

- npu nonHoM kontpone 100% mmmus! msa — 0.8
- npy BeIGOPOYHOM KOHTPOJIE HIIH TIPU OTCYTCTBHH KOHTpons — 0.6.

5.3.8. KoappuuueHT MPOYHOCTH CBApHOTO LIBa JUIA COSAHHEHHMH B HAXJECTKY
OpPHHMMAETCA B COOTBETCTBHH C ILIL 5.3.3 - 5.3.5, no ne Gonee 0.6.

5.3.9. Honyckaercs NpUHUMATH Apyrue 3Ha4YeHHs KOO(PGUUMEHTOB CHIKEHHS
IPOYHOCTH CBapHBIX COCOUHEHHH C Y4eTOM YCNIOBMIl 3KCIUIyaTallMMl M HOKa3atejieif
Ka4eCTBa HJICMEHTOR TPYOONPOBOIOB.
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5.3.10. IIpu pacueTe Ha BHyTpeHHee AaBjeHUE TPYO M LHIMHAPHYECKHX AeTaneH
He Y4YHTHIBaeTCA NMOHEPEYHRIH OB, a MPH pacueTe Ha OCEBOC YCHIIHE - MPOAOIBHBIH
LIOB.

5.4 Pacuernas M HOMHHAJBHAS TOJXIIHHLI CTEHOK 3JIEMEHTOB

5.4.1. Ina onpefeneHus pacyeTHON TOJMLIMHEI CTEHKH sz 3JIeMEHTa TpyOonpoBo-
Aa uCnose3yloTcsa hopMysl pasaena 7.

5.4.2. HoMuHanpHas TONIIKMHA CTeHKH TPyOBI Miu getanu TpybonpoBoma § ompe-
JendeTcs ¢ y4eToM CyMMapHOH NpHGaBKH, HCXOAA H3 YCIIOBH:A

s2sp+c, (5.3)

C OKpYTJIEHHEM A0 3HayeHus Onmwxaiiiieii Gonbiuel TOMUMHBI CTEHKH IO CTaHAApTaM
1 TEXHUYECKHM YCIIOBUAM Ha COpTaMeHT TpyO M mertaneii. Jlonmyckaercs OKpyIeHHE B
CTOPOHY MeHbLIeH TONIIHHBI CTEHKH, €C/IH PA3HULA He npeBriaeT 3%.
HauMeHblune 3HaueHHs HOMHMHANBHOH TOMMHBI CTEHKH TPY6 MIIM COCOHHHTENBHBIX
IeTaneit s B 3aBUCHMOCTH OT HapyXHOTO AdaMeTpa D, mpHuBeieHb! B Tabnuue 5.3.

Ta6nuua 5.3

Dy, , Mm <38 <51 <70 <90 | <108 | >108

Hanmenswas HoMyHanbHast
TOJIIMHA CTEHKM § , MM 1.8 20 2.5 3.0 3.5 4.0

5.4.3. CymmapHas npubaBKka K TOJILMHE CTEHKM ¢ BRIYHCASETCA 110 hopMyte
C=C+Ca, (5'4)
rue
€ - TeXHojaorudeckas npubaBka, paBHas MMHYCOBOMY OTKJIOHEHUIO TOJIIHHBEI

CTEHKH, IPHHUMAEMad COTVIACHO M.11. 5.4.4-5.4.6;
¢y - Npu6aBka Ha KOPPO3HUI M HIHOC, IPUHUMaEMas cornacHo mn.o. 5.4.7-5.4.9.

5.4.4. Ina peraneit Tpy6onpoBOLOB, MOMY4aCMBIX CBApKoil H3 TpyO (ceKTOpHEIE
OTBOJBI, CBApHble TPOIHUKH), NpHOaBKa ¢, paBHa AONMYCKY HA MHHHMAJIBHYIO TOJILIH-

HY CTE€HKH TpYOhI 3arOTOBKH 10 CTAHJAPTaM HIIM TEXHUYECKHM YCIOBUAM.

5.4.5. Ins meraneit TpyGonpoBOAOB, U3TOTOBIAEMEIX H3 TPY6 MyTeM ropsAyero unu
xonoaHoro nedopMupoBaHus (KPYTOH3OIHYThIE OTBOIBI, LITAMIIOBAaHHBIE TPOWHHUKH),
npubaBka ¢; paBHa JONMYCKY Ha MHHHMAJIBHYIO TONIIHHY CTEHKH, YKa3aHHOMY B CO-

OTBETCTBYHOIINX TEXHHYECKHX YCIOBHAX.
5.4.6. IIna rHYTBHIX OTBOAOB NpHbaBKa c; paBHa CyMMe JOINYCKOB HA MUHHMAJlb-

HYIO TOJIMHY CTEHKH TPYOBI-3aTOTOBKH c¢;; ¥ MaKCHMAJILHOTO YTOHEHHS NpH rulke
Ha CTaHKe ¢y, . IloCNIeaHAA BEIMYHHA NPH OTCYTCTBHH CIIELMANBHBIX YKa3aHWil onpe-
JENAETCA BRIpAXKEHHEM ¢y3 =s/(1+ 2R/ D).

S.4.7. Tlpy Hanu4Mu BHYTPEHHEN M HapYXHON KOPPO3HHM CYMMApHYIK NpuOaBKY

¢; IOMYCKAETCA ONMPEReNnsTh 1o dopmyne c, =\/c%1 +c , YURTHIBAIOIIEH MayIo Be-
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POSATHOCTE OJAHOBPEMEHHOTO AOCTHXKEHHSA MAKCHMAaNbHOH BENHYMHBI BHYTPEHHEH M
HapY>KHOH KOppo3uH B OZHOM U TOH xe TOUKe.

5.4.8. JIna tenyonposonos ¢ paGounM masneHueM < 1.6 Mlla nonyctuMmas cxo-
POCTH BHYTPEHHEH KOPPO3UM COCTaBiseT v; =0.085 mm/200 [6]. Tlpn cpoke cayxOml

t. =30 JeT  COOTBeTCTBylOmas  npubGaBka Ha  KOPPO3HIO COCTaBHUT
cy1 =1, =30-0.085=2.55 mm. IIpn HaIMIHK TEXHUIECKOH BO3MOXKHOCTH YMEHBILE-
HHS CKOPOCTH BHYTPEHHEH KOPPO3HH AOITyCKAeTCsA IPHHHUMATh HHBIE 3HAYEHHA V) , HO

He MeHee 0.03 mm/200.

5.4.9. CKopoCTh Hapy>XHOH KOPPO3HH v, IPHHHMACTCA B COOTBETCTBHMH C HOpMa-
mu [7]. CooTBercTByromas npubaBka Ha KOPPO3HI0 BBEIMHCHAETCA Mo QopMyne
¢y =t, vy . Jna tpyGonposonos ¢ IITY-u3onauueii [3] pacyeTHyo CKOpOCTh Hapyx-

HOH KOPPO3HH JOIYCKAeTCA MPUHMMATD PaBHOH v, =0.

6 HATIPY3KH U BO3JIENCTBUS
6.1 Kmaccupuxaums Harpy3ox H Bo3AeHCTBHI

6.1.1. YuuTeiBacMble B pacyeTax Ha CTATHYECKYIO M LHMKIHYECKYIO [IPOYHOCTH Ha-
IpY3KU U BO3AEHCTBHSA, & TAKXKE COOTBETCTBYIOLIME UM KOI(pUUHMEHTEl HAASIKHOCTH
npuBeseHs! B Tabumnne 6.1, PacyeTHbIe 3HaueHH Harpy30K M BO3ACHCTBHH ompenens-
I0TCA IYTEM YMHOXEHUS HOPMATHBHAIX 3HAYEHHI Ha K09 bULIMEHTH HaNeXHOCTH ¥;.

B 06G0CHOBaHHBIX Cy4YasX AOMYCKAETCH [PUHUMATEH APYTHe 3HaueHHs kodthduumueH-
TOB HaJEKHOCTH ¥; .

6.1.2. 3uaueHua k03¢ GULUHEHTOB HANSKHOCTH MO HATPY3Ke, yKa3aHHEIE B CKOO-
Kax, JOKHB MPHHUMATECA B T€X CNydasX, KOrAa YMEHbIICHHE HAarpy3Kd yXyAlaeT
ycnoBua paGoTsl TpyGompoBoaa.

6.2 HopMaTHBHbIE HATPY3KH

6.2.1. PacueTHOe naBienne P M pacueTHas TeMneparypa T IIPH OLCHKE IPOYHO-
CTH M ONpeleJIeHUH Harpy30K Ha ONOPH ¥ CTPOHTEJIBbHEIC KOHCTPYKLMH NPHHUMAIOT-
CA paBHBIMH COOTBETCTBEHHO paboueMy AaBneHuio M paGoueit TeMneparype COTIacHO
[7} n TexHMYeckuMH TpeGOBAaHHAMH Ha MPOSKTHPOBAHHE.

6.2.2. IIpu pacuere TpyGonpoBoaa B pexuMe HCIIHITaHHA pacdcTHas TeMIeparypa
T,cn NIPHHHMACTCSA B COOTBETCTBHH C [4], a mpo6HOE JaBICHHUE THAPOHCTILITAHUN F,.,

B COOTBETCTBHH ¢ [4] n m.it. 7.5.1-7.5.2.

6.2.3. HopMaruBHbIe Harpy3kH OT coGCTBEHHOTO Beca TPyGONpoBoa H H30MALNK
JIOJIXHBI OLPENENATHCS Ha OCHOBAHWH CTaHAAPTOB, paboymx uepTexeit U NacmOpPTHRIX
JaHHBIX 0 HOMHHANBHBIM pa3MepaM.

6.2.4. HopMaTnBHBIE HArpy3KM H BO3ACHCTBHA OT NpPEABAPHTEIBHON PaCTHKKH
TpyOonporoaa (cMm. paszaen 8.3), pacTAKKN KOMIIEHCATOPOB, CMEIICHHE KpeIuleHui 1
HATAra YIPYTHX Onop, 06yCIOBIEHHOT0 HX PETYIUPOBKOIL, ONPENENIOTCH IPOEKTOM.

6.2.5. HopmaTuBHOE 3HauCHHE Beca AeTalieil H KOHCTPYKIIHH 3aBONCKOr0 M3rOTOB-
JICHHS ONpPEeREeNAIOTCA Ha OCHOBAHMM CTaHAAPTOB, pabouuX 4epTexed WIM Macnopr-
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HbIX JaHHBIX 3aBOAOB-U3rOTOBHTENEH. J{pyrux AeTanesf — Mo MPOSKTHEIM pa3MepaM H
yIOEJIBHOMY BECY MAaTEPHAIIOB.

6.2.6. PacueTHbli TeMmepaTypHbIii nepenai B CTEHKax Tpybonposoga AT paBeH
pa3HMLE MeXIy pacueTHOH TeMIiepaTypoil TemnoHocutens 7T (WM TeMIEpaTypoH
NpY UCOBITAaHUAX T, ) ¥ HadanbHOH Temnepartypoii T, : AT=T-T,.

Tabnuna 6.1
" Cnoco6 npoxiaj-
HopMaTHBHbIE Harpy3KH H BO3AelcTBUA .
Koaddu-
LIMEHT Ha-
Bec- | o Hap- | AexHocTH
In- Ka-
Bun XapakTepucTHKa Ka- | 3eM- e
dp HaNb -
., | Hane | Hblif
HBEIi
1 COVGCTBCHHLIH Bec Tpyo, aera- + + + | 1.1(0.95)
JeH, apMaTypbl ¥ 06yCTpOHCTB
2 Bec nzonsunu + + + | 1.2(0.9)
3 Bec u fjaBneHue rpyHTa + - - 1.2 (0.8)
l'apanTHpOBaHHas NpeABapH-
Mocto- 4 TellbHas PACTAKKE H CMELICHHA + + + |10
KperieHu# (KpoMe cMeLeHH# ¢
SHHEBIE
mudpom 10)
Cuuisl TPEHHMA B ONOpax CKOJIb-
5 XEHUA HIIH NPH B3auMoaeHCT- + + + |10
BHH C IpyHTOM (OeckaHanbHas
NpOKIIaJKa)
6 Hatdr ynpyrux omnop - + + | 1.0
BHyTpeHHee naBneHue*; pac-
1 7 MOPHBIE YCHIIHA OCEBBIX KOM- + + + | 1.0
'311"' HEHCATOPOB
T:HI; 8 Bec TennoHoCHTENA + + + | 1.0(0.95)
Bpe- 9 TemmnepaTypHeIi nepenan* + + + | 1.0
MEHHEIE CMelueHHs KperuleHUi npu
10 | HarpeBe NPHUCOCAUHEHHOTO + + + | 1.0
000pyn0BaHUA
11 CueroBas - - + 1.4
Kpar- 12 | TononenHas - - + |13
KOBpE- 13 | Berposas - - + |14
MEHHBIE
14 | Ot noABMXXHOTO COCTaBa + - - g;lr;
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. Cnoco6 npoxnaz-
HopmaruBHBEIE Harpy3KH M BO3ACHCTBHA

K4
Koaddu-
MMCHT Ha-
- Bec- [ p Hag- | mexwocrn
- Ka_
Bun d)" XapaKTepHCTHKA wams | K& | 3eM- Yi
P .. | Hanme | Hblf
HBIA

CelfcMuyecKHe BO3ACHCTRYS;
HArpy3KH, BRI3EIBAEMEIC PE3KH-
Oco- |5 | M¥ Hapywenuamu Texnonorn-
Gble 94ECKOro IpoLecca, BpeMEHHOH
HEHCIPaBHOCTHIO HIH ITOJIOM-

Koit o6opynoBaHus

INpumevaHus:

1. 3HaK «+» O3HaYaeT, YTO MaHHAA Harpy3ka HIH BO3NCICTBHE YYHTHIBAIOTCH B pacdyeTe Ha
MPOYHOCTS, 3 3HAK «-» YTO HE YUUTEIBAETCH.

2. BoanettcTBuA, TOMEYEHHbIE 3HAKOM «*» MOTYT GHITh TaKk)ke OTHECEHH K KaTETOpHH KpaT-
KOBpEMEHHBIX BosfelcTuit. HanmpuMep, KpaTkOBpeMEHHOE NMOBBINICHME TEMIIEpaTypHOTO Iic-
penana mo 150°C B ctaneHEIX TpyGonpoBomax GeckaHansHO# npokanky u a0 100°C — B 1py-
GonpoBoax U3 rHOKHX NOMMMEPHEIX TPYO, a Takxke KpaTKOBPEMEHHOE OBLILIEHNE NABJICHUA B
peXHMe TROPONCTIBITAHHIA.

6.2.7. HauaieHyIO TeMmepaTypy 7, ClexyeT IPHHHMATH PaBHOH TeMIepaType OK-
PYKaloLIero BO3AyXa, B MOMEHT, KOTa 3aMBIKaeTCs IOCJIEAHMI CTRIK NPH MOHTaXe
TpyOOnpoBOJa U €ro cxema IpeBpallaeTcs B HEPa3spe3HYI0 CTaTHUYECKH HEONpelc/u-
My10 cucTeMy. TIpy HaTMYMK JAHHBIX O KaJICHAApPHOM CpPOKe 3aMbIkaHus TpyGomnposo-
Aa, DOMyCKaeTCA T,, YTO4YHATE B COOTBETCTBUH C 3TUMH HJAHHBIMH, & NIPH OTCYTCTBHH
TaKMX JaHHBIX A1 HasHadeHHs T, JOIMYCKAeTCA MPHHMMATh HAYalbHYIO TEMIIEpaTy-

PY B XOJIOHOE BpeMa roxa corytacHo 1. 8.6 u 8.7 [8].

B nro6om cny4ae, T, NpUHMMAeTCs He MEHEe YeM MHHHMANbHAA TEMIEpaTypa OK-
pyalonero Bo3gyxa, Npy KOTOpOi JOITyCKaeTCs NPOBEACHNE MOHTAXKHEIX H CBApOY-
HEIX paboT. B 3TOM cnydae B mpoexTe SOMKHO OBITh YKa3aHO, YTO 3aMbIKaHHE Tpy6o-
IPOBOAA HE AOIKHO MPOU3BOAMTRECA NPH TEMIEPATypE OKPYXKAIOLIEIO BO3JyXa HHXKE,
YeM MPUHATOE 3HaYeHue 7, .

B oTmensHBIX Ciiydasx B KadecTBe 7, MOXET NMPHHMMATBCA pacueTHas TeMrepa-
Typa A0 Hayaja OTOIHUTENLHOrO MeproAa T,,, WIH TEMIEPATYPa OKPYKAIOUIEro BO3-
IlyXa, NpH TIPOBEJICHHH aBapHItHO-BOCCTAHOBHTENBHEIX PaboT.

6.2.8. HopmaTiBHas Harpy3ka OT Beca FPyHTa Ha eXHHHLY JIMHBI TpyGONpoBOa,
yKJIaBIBA€MOT0 B TPaHILEe, ONpPEASNaeTcs o GopMyie

92p =VrpZ- Dy (H/mm), (6.1)
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6.2.9. HopMaTUBHYIO CHETOBYIO Harpy3Ky Ha €AMHHLY JUIMHBI TpyOompoBoaa Haa-
3eMHo# npoknaaxyu (akTyanbHo s Tpy6 ¢ ITY-usonaumei U 3aimTHOM 0GonoyKoit
M3 oLuMHKOBaHHOM cranu [3]) cneayer onpenenats no ¢opmyne

4 =S0-1072-0-Dy (H/mm), 6.2)
roe Sy - HOpMATHBHOE 3HAUYCHHE CHErOBOil HArpy3KH Ha OPH3OHTANBHYIO IOBEPX-
HOCTB 3eMiH B kxIla, MpMHUMaeTCs B 3aBUCHMOCTH OT CHEroBOro paioHa IO CTPOM-
TeJBHBIM HOpMaM 1 mpaBwiaM [8], @ - koadduiuueHT nepexona oT Beca CHErOBOTroO
HOKPOBa HA eAUHHULY NOBEPXHOCTH 3eMJIH K CHErOBO# Harpyske Ha eIMHUIY NOBEPX-
HOCTH TOPHM3OHTAJIBHON MPOCKUMH KOXyXa H30JAuuM TPyOONMpoBoAa, MPUHMMAETCA
paBHbIM 0.4,

Tarke peKOMEHAYETCS YYUTHIBATH CHErOBBIC Harpy3Ku Ha OMHUpPAIOLINECA HA TPY-
6onpoBoj 06ycTpOCTBa, KOTOPBIE ONpeleNsoTca cornacuo [8].

6.2.10. HopmaTtuBHas BeTpoBas Harpy3ka Ha eQUHHULY IJIMHBl Han3eMHOro Tpy0o-
NpoBoJa, ACHCTBYIOIAA MNEPNEHAMKYNAPHO €ro OCEBOH BePTHUKAIBHOM MIOCKOCTH,
onpeaenseTcs no popmyJe:

G = Wese + Wz )Dy 107> (Hipam), (6.3)

rae cratuyeckyio We, u aunamuueckyio Wy, cOCTaBisiollMe BETPOBOH Harpy3KkH B

kl1a npunumarorcs no CHull [8], npuyuem nocneaHAs BeNHUMHA HAXOAMTCA Kak Ams
COOPYKEHHA € NOCTOSHHO# WMPHUHOI HABETPEHHOI NMOBEPXHOCTH.

6.2.11. HopmaTrBHas Harpy3ka oT obneaeHeHua (TONoNeAHas) HA CAUHUILY JUTHHBI
HaZ3eMHoro TpybonposoJa onpeaensercs no dopmyine

Ggn =1.7-107 -b, Dy (H/mm), (6.4)
rae by — ToNWMHA CI0A rooneaa, mm. Ilpunnumaetcs cornacuo [8].

6.2.12. HopmaTuBHble Harpy3kH u Ko3Q(GHUMEHTH HafEXHOCTH OT MOABHKHOTO
COCTaBa MPMHMMAIOTCA cornacHo [9].

6.2.13. HopmaTHBHbIE 3HaYeHHUA CEHCMHYECKAX HArpy30K NPHHMMAIOTCA B COOT-
BetctBuM co CHull [10].

7 PACYET HA IIPOYHOCTDb TPYE M
COEJUHUTEJIbHBIX JETAJEHA IO JEUCTBUEM
BHYTPEHHEI'O M35BITOYHOI'O JABJIEHHMA

7.1 Tpybw

7.1.1. PacuerHas TONILNHA CTEHKH TPYObI
P-D, .

it - N

R 20, lo)+P
7.1.2. Jonyckaemoe npoGHOE JaBlieHKe NPH MAPOUCIBITAHKAX 1A TPYO paBHO

1.8¢,(s—c)o
p} =ty

[Plucn D,~(—0) 7.2)

(7.1)
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7.1.3. s TpyGonposonos GeckaHaNILHOH NMPOKIAJIKK B IPYHTE, HMEIOLIUX OTHO-
wenue s/ D, <0.015, 10/DKHO JONOMHUTENBEHO BBITIOIHATECA YCIOBUE

[D,(0.375¢, +0.546g,)
V (o1

SRZ

(7.3)

rac

g; - PacyeTHas HArpy3ka Ha €AMHUILY JJIMHBI TPyOONpPOBOZA OT Beca IPYHTA H Te-
IUIOHOCHTEIIS, 3aroNBAouIero tpy0y, H/mm. Harpy3ka oT Beca IpyHTa ONpeaenseTcs
COrJIacHO 1. 6.2.8;

g, - pacueTHas HArpy3Ka Ha €JMHMILY AIMHBI OT Beca TpyOOIpoBoa U H30JALMH,
H/um;

7y - K03 HLUMEHT, YUHTEIBaIOMMiT GOKOBOE COMPOTHBJICHHUE TPYHTa H H30JAUM-~
OHHOTO CII03 CILTIOIUMBAHHUIO TPYOHI.

ny = 1441077 (ko D, +4P) (D, s} (7.4)
ko - ko3 duuuent nocremu (c6oky), Hwn
ko = kOuk02p Koy, + kOep) . (75)
B sT0it dhopmyne
2z
0.12-E, . 5
Fosp wboc Tep | o Dk | Hiward’, (7.6)

(= p2)1000D,
- E,, g0 - MOIYNb YIIPYTOCTH rpyHTa, Mlla,

- 4 - k03QPHLHEHT OTHOCHTEIIBHOM nonepeuHoil nedopmaunu rpynra (Ilyac-

- Z - rny6uHa 3aN0XeHH OT NOBEPXHOCTH 3EMIIHU JI0 OCH TPYOHI, MM,
- 7, - KoodHUMeHT, 3aBUCA M OT NTYOMHE Z U PaCCTORHHA 1O Kpad TpaH-

N, =0.5478% - B +0.854 7.7

alZ npu alZ<1
ﬂ={ P (7.8)

1 npu alZ21

PexomenayeMble 3HaueHHa A kg, JMUIA MPOBEPKH YCIOBHA 7.3 NpPHUBEACHH B
Tabm. 7.1.

Ta6unua 7.1

TTITY-u30ns1ms, apmonerobetoH, ITIM-usonauus | kg, , Himm®

npH Temnepartype, °C
100 5107
20 15-10°
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7.2 OtBoabBI

7.2.1. PacueTHas TOMMHA CTEHKH MHYTHIX M KPYTOM3OTHYTBIX OTBOZOB (PHCYHOK
7.1a)
Sro =SR ki » 7.9
rie sz BbUcIdeTcs no ¢opmyne (7.1), a koadpbuuMeHT k; NpHHIMaeTca no Tabnuue
7.2

TaGnuua 7.2

RID, >2.0 <1.0
ky 1.0 1.30

IlpuMeuanue - s NPOMEXYTOUHBIX 3HaveHmit R/D, 3nayeHue k; onpenensercsa

JUHEHON UHTEPIONALHKER.

7.2.2. PacueTHas TOJNLIMHA CTEHKH CEKTOPHBIX OTBOZAOB, COCTOSIMX M3 MOJNYCEK-
TOPOB U CEKTOPOB C YIJIOM CKoca a < 22.5° (pucyHox 7.16) Beluncnserca no ¢opmy-
Je

SRo =5g k2, (7.10)
rae s, Belunciasercs no gopmysne (7.1), a ky BEMHCIACTCA NO dbopmyne:
4R-D, +sp

27 4R-2D, + 25 (7.11)

Jing ceKTOpHBIX OTBOZAOB C YIJIOM CKOca o > 22.5% meronuka ne NpPUMEHHMA.
7.2.3. PacueTel WITaMNOCBAapHBIX OTBOJOB 3aBMCAT OT PACNOJOXKEHHMA CBAPHBIX
WIBOB:
- IIpH pacriofIOXeHUH CBApHBIX HIBOB B MIIOCKOCTH KPHBH3HEI OTBOJA (PHCYHOK
7.1, B) pacu€THas TOJUIMHA CTEHKH

Sro=Sr k2 /@, . (7.12)
- NPH PacloJIOKeHWH CBApHEIX IIBOB MO HeHTpanbHOH nHHMK (pucyHok 7.1T)
TOJILUMHA CTSHKH OTpeAenserTca Kak HanbosbIuee n3 AByX SHaYeHUH
spo =max(sg/@y,sp - k3) . (7.13)
B dopmynax (7.12) u (7.13) sz onpenenserca no ¢opmyne (7.1) npu ¢, =1.0, a
BeJIWYHHA ky, — no opmyne (7.11).

7.2.4. DonyckaeMoe nMpoGHOE AaBIEHHE NPH MMAPOUCILITAHUAX AMA OTBOAOB paB-
HO
1.8p,(s—c)o
Pl =——ty" P
[Plicn Dok —G0) (7.14)
rae k, NpUHUMAETCH:

- 148 THYTBIX H KDYTOU3OTHYTHIX OTBOZOB &, =k ;
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- U1 CEKTOPHBIX OTBOAOB k; =k; ;

- ANA IUTaMIIOCBapHBIX OTBOJOB IIPH PACTIONOKEHHH CBAPHBIX IUBOB B MIOCKO-
CTH KPMBH3HbI OTBOJa (pUCyHOK 7.1B) k; =k /@, ;

- JUI1 IOTaMITOCBAapHBIX OTBOJOB IMPH PACTIONOKEHUH CBAPHBIX IIIBOB IO HEii-
TPaNbHOM IMHKM (PUCYHOK 7.11) k; = max(l/@y,k;) .

Pucynox 7.1. - OtBOABI
a - THYTHIii; 6 — CEKTOPHBII C TpeMA KOCHIMH CTHIKaMH (n=3); 8,2 — IITaMIoC-
BapHoOH

7.3 Tlepexoasni

7.3.1. PacyerHas TOMIMHA CTEHKH KOHLEHTPHYECKHX M DKCLEHTPUYECKHX Iepe-
XOHO0B, HArPYKEHHEIX BHYTPEHHUM U3GHITOYHEIM AaBleHueM (PUCYHOK 7.2)

R . 1
kit 2¢,[o]cosa+P ’ (7.15)
®opmyna (7.15) npuMennMa npH coOMOAESHUH CeNyIOLIMX YCIOBHA:
- IpH a< 15°
0.003<—SRI__ <035, (7.16)
a™ 2SRIT
- npu 15 <a<45°
0.003s—RL__<0.15, (7.17)
a~ “RIl
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D”—ZSR” 2sina Sp1 ] SR
<1- 1+ . 7.18
D,-2spp Jeosa Dy -2sppy ) Dy =2spp 19
Vron vakioHa obpasyiowieit @ paccuntsiBaercs 1o gopmyne
a= arctg% , (7.19)

B KoTopoii D,, Dy M { NPHHUMAIOTCA B COOTBETCTBHH C PUCYHKOM 7.2a WM PUCYH-
KoM 7.26. JIna KOHUEHTPUIECKHX NEpeXonoB Ko3(HUUMEHT k =2, A IKCUEHTpUYE-
CKMX NnepexonoB k=1.
7.3.2. Tonyckaemoe npobGHOE NaBIEHHE NPH TMAPOMCHBITAHMAX [UIA KOHLCHTPH-
YECKUX M IKCLUEHTPHIECKHUX NEPEXOJOB PaBHO
1.8p, cosa(s—c)o

P =P
[Plien D,—(s—) (7.20)
a 6
) ¢ ) —t
| S
TS FECY §
A —] o
D, Dy D,
D,
A 4 a ) 4 1

Pucynox 7.2. - Ilepexoast
a - KOHUEHTPHYECKHH, 6 — DIKCLIEHTPHYECKHIA

7.4 TpoiiHHKH H Bpe3KH

7.4.1. Ecnn yron Mexay OChIO OTBETBJIEHHA M OCHIO MAarMCTPalH He MeHee 75°,
pacueTHas TOJIIMHA CTEHKH ONpeneleTcda corjiacHo m. 7.4.2, a nomyckaemoe mpo6-
HOE JaBJeHue cornacHo n. 7.4.8. Ecnu yron Mexay OCbl0 OTBETBIEHHA U OCBIO Maru-
crpanyu 75°>y >45°, To WA CBapHBIX TPOMHMKOB M BPE30K pacueTHas TONIIMHA CTCH-
KU ompesienseTcsa coraacHo m. 7.4.9, a nonyckaeMoe npoGHOe AaBleHHE COINIACHO IT.
74.11.

7.4.2. PacuerHas TONIMHA CTEHKH MArUCTPAIM B TPOMHHMKOBBIX COEAMHEHHUSX
(Bpe3kax) npu AeiCTBHY BHYTPEHHEro M30HLITOYHOTO NaBleHUA (PUCYHOK 7.3) ompe-
Jensercs no popmyne

P-D,
2min(p,,p)[0]+ P’

SRM =

(7.21)

rae P4 - pacuetnbif KO3(GHUMEHT CHMMKEHMA POYHOCTH MArHCTPand TPOMHUKA
(Bpe3kH), BEIYHCIAIOTCS B COOTBETCTBUHM C I. 7.4.4.
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7.4.3. PacueTHas TOJNIMMHA CTEHKH OTBETBJICHHSA
P.d,

R =—2¢y o+ P (7.22)

7.4.4. Pacuernstii KOI(QOHLUUEHT CHWXCHHS MPOYHOCTH MArMCTPAIN TPOHHMKA
(BPE3KH) WIH SILTHITHIECKOM 3arTTyILIKH, OcNabneHHoi YKperUIeHHEIM OTBEPCTHEM

Pa = 2 7 (1 + 2.4 s
175+ k 2As - (D, —s—c)s—c)
;;(Da —-s+c)(s—-c¢)
THe s2spy +c, 8 3. A — CyMMa yKpEeIUIIOuX IUIOINAAeH OTBETBICHHA ¥ HAKIAIKH
(ecnu TakoBas UMeETCA)

(7.23)

D A=A+ 4,, (7.24)
JIns wrraMnoBaHHsIX (IITaMIIOCBapHBIX) TPOHHHKOB (pucyHOk 7.3, 6) BMecTo Be-
muunHel d B dopMyny (7.23) crneayer OACTABIATD:

dog =d+0.25r, (7.25)
TIPUYEM 7 NPUHKEMAETCS 10 YePTEXKY Ha KOHKPETHRIN TPOHHHK, HO He MEHee 5 MM.

7.4.5. Ykpemnaiouias [I0OWans OTBETBICHNSA ONpPEAEAACTCA N0 GpopMylam:
- 17 OTBETBIICHHUS, KOHCTPYKLHMSA KOTOPOro COOTBETCTBYET PUCYHKY 7.3 a:

Ap =2hp[(sp - cp) = 5op 1 » (7.26)

- U1 BHITAHYTOH rOpJIOBHHBI INTAMIOBAHHOro (IITaMIOCBapHOIO) TPOHHHUKA,
KOHCTPYKIIMA KOTOPOTO COOTBETCTBYET PHCYHKY 7.3, 6

Ay = 2(Pps = hy)(s5 = C5) = 5651+ 2hp[(sp —€5) = 5] 5 727

rie MUHUMAJILHbIE TOJIINHEI CTEHOK ONPEACNAoTCA MO hopMyIaM:
- JUIS CBApHBIX TPONHHKOB M BPE30K

Pd

Sop = Aol,-P’ (7.28)
- )i INTaMIIOBaHHBIX
Pd,,
Sob = Sr51- P’ (7.29)
Soe =t 730
* "ol F (739

7.4.6. Ucnons3yemoe npu pacyeTe 3HAYEHHE BHICOTHI OTBETBJICHHS NMPHHUMAETCH
10 4epTexy, HO He GoJiee MPHBEASHHBIX HIKe 3HAYEHHiA:

hy = hy =1.25\/(d, =5 +cp)sp — C3) » (7.31)

By =0.5J(d, = 5p +Cp)sp —p) - (7.32)
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TIp1 OAHOBPEMEHHOM YKDEIUIEHHH OTBEPCTHA OTBETBJACHHEM M HaKIalkoH (pHcy-
HOK 7.3, a), BBICOTA YKPEIUIAIOLIEH 4acTu OTBETBICHUA h, NpuHHUMaeTca 6e3 yuera

TOJIHMHBI HAKJIaAKH

hy, =1.25‘/(7a ~5p+Cp)(Sp = Cp) ~ Sy . (7.33)
7.4.7. Vkpemnaowas wiomaab HaKk/IalKky onpeaenserca no ¢gopmyne:
Ay =2b,s, . (7.34)

Hcnons3yeMoe B pacueTe 3HaUeHHe LIMPHHEI HAKNAaKa b, (PUCYHOK 7.3) HOMKHO
COOTBETCTBOBAThL Pa3Mepy 10 YEPTEXY Ha KOHKPETHYIO HAKIIaAKy, HO He Goee

by =D, —s+c)s+s,—c) . (7.35)
a) .
~ 1 -
e
H
axnagxa \ : OtBetanexve

T y
i —
i b,
5
]

6) !
O

dﬂ : N OTBeTenexve
\ ; Sp
r d

LLLLLLLLL L Ll

Pucynok 7.3. - TpoHHMKH K BPE3KH
@ — CBapHOH TPOMHHK (Bpe3Ka), 6 — IITAMIIOBAHHEI (IUTaMIOCBAPHO) TPOHHUK

7.4.8. [lonyckaeMoe npoGHOE AABNACHKE NPU MMAPOUCTILITAHUAX JUIA TPORHHKOBBIX
COEAMHEHUH M BpPe30K PaBHO
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(7.36)

(Plucn =min(l'smi“@”y'%)(s-c)ap 1-8¢y<sb—cb)apJ

Dy—(s~c) T da—(sy—cp)

74.9. Jina cBapHEIX TPOHHUKOB M BPE30K C HAKIOHHBIM OTBETBICHHEM MpH
75°>y >45° priGpaHHEIE Pa3MEPh! IPOBEPIIOTCA MO YCIOBUIO

4
—
P(Al T Ay 4074y | O'SJ stel, (7.37)

7.4.10. TInowans HArpYXeHns A, W IUIOWAIM CONPOTUBNCHHA (4 - U4 MATHCT-
pamu, A4, - [Ui9 OTBETBJICHHA H 43 - JUIA HAKIANKH) CIEAyeT ONPEACHATh COIMIaCHO
PHUCYHKY 7.4. PeKOMEHRYIOTCA CEAYIOUIME 3HAYCHUA TUIOIaaeit:

- IUIOWAAE HATPYKEHUs

A, =0.5(D,; —25)(2b +d, /siny) +(d, —25p)(hyy +5/5inY) ; (7.38)

- omaab CONPOTUBICHUA MaruCTpajan

4 = Z,I(Da -s+o)s—c) (s-0), (7.39)

- IIoIans CONPOTUBIICHNA OTBETBJICHUSA

Ay =2hyy(sp ~cp), (7.40)
(8—¢) , &
b .
54,
A, hy h, 4 A,
Al\\ Sy o 4, l(s—c)
A b)’ T
Dﬂ
Y A,,

Pucynok 7.4. - CxeMa pac4eTHbIX IUIOWIAACH YKPEIUIAIOIIHUX 3IeMEH-
TOB JUI TPOIHHUKA MIIH BPE3KH C HAKIOHHBIM OTBETBICHHEM

rae
y — Yroja Mexnay OCAMH OTBETBJICHHUSA H MaruCTpaJi, rpaayc;

A3 - momanb CONpOTUBIICHU HaKIaAKH

A3 = ansn » (741)
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hys =(1+0.25—9%),/(d,, —sp+cp)sp—cp) - (7.425)

Mupyuna naknanku b, NPHHMMAETCA IO PUCYHKY 7.4 HO He Gonee WMPUHBI, PacCUH-

TanHoi no gopmyie (3.29).
7.4.11. Tonyckaemoe npoOHOe NaBAEHHE NPH TMIPOMCIIBITAHHUAX CBapHBIX TPOM-
HHUKOB M BPE30K C HaKJIOHHBIM OTBETBIEHHEM NpH 75°> y >45° paBHO

0.90
_ p
[Phen=—
— P 405
A +A4,40.74;

7.4.12. Ecnu jonyckaeMoe HanpskeHHe U YKPEIUIIOLuUX aeTanei [o]; MeHbe

(743)

[c], TO pacdeTHble 3HaueHMs ykpemmaromux mnomanei Ap, 4, ymHOXKaloTca Ha
otHowernue (o], /[o].

7.5 T'mapaBjM4ecKoe HCNBITAHHE HA NPOYHOCTDb H MJIOTHOCTL

7.5.1. MuHuManbHas BeaMYHHA NPOGHOIO JABNEHUA NPH FMAPOUCHBITAHHUAX P,
JIOJIXKHA COCTaBMIATh 1.25P .

7.5.2. MakcnmanbHas BETHYMHA NPOOGHOrO JaBICHHA NMPU THAPOHCNLITAHUAX P,
YCTaHaBJIMBAETCA PaCYETOM HA NPOYHOCTh B COOTBETCTBHH C .M. 7.5.3-7.5.4.

7.5.3. Bo Bcex ciyuasx BeJM4YHHA NMPOOGHOro AasieHua F,., AOKHA NPMHUMAThCA
TAKOM, YTOGBI KOJIBLIEBBIE HAMPSKEHMA OT MPOGHOTO AaBJeHUA B CTEHke TpyGonposo-
A2 He NpeBbIIANA BenuduHbl 0.90, . PacyeT mpoGHOro naBjieHUs MPOM3BOAUTCSH CO-
rnacHo n.m. 7.1.2,7.2.4, 7.3.2, 7.4.8, 7.4.11. Ilpu stom:

- AT NPOEKTUPYEMHIX M BHOBb M3TOTaBIMBaeMbIX TPyGOMpOBOAOB mpubaBKa
Ha KOPPO3HIO IIPUHHMAETCA ¢ =0;

- ana Tpy6oNpoBoA0B, HaXOAALMXCA B IKCIUTyaTaUy npubaBKa Ha KOPPO3HUIO
¢, MIPUHUMAETCA COTNIACHO I1.01. 5.4.7-5.4.9, rae BMECTO pacueTHOro CPOKa CiyxObl .
nojcrasasercs (GpakTHuecKuil CPOK IKCIUTyaTallMd Ha MOMEHT NPOBENEHUA THAPOMC-
neiTanmid. JIn6o BMecTO HOMHHAIBHON TOMIMHEI CTEHKH s MOACTaBAeTCs ¢axTHye-
CKas TOJNUIMHA CTEHKH, OTpeesiseMas Ha OCHOBE CTaTHCTHYECKOH 06paboTKH pesyib-
TaTOB H3MEPEHMIl TONIMH CTEHOK, a CyMMapHas NpulaBka NpHHMMAaeTCs paBHOMH
c=0.
7.5.4. Tlpn nasHayeHuun F,., OOJDKHBI COGNIOZATHCA YCIOBHA NMPOYHOCTH Ha 3Ta-
nax 7 u 8 pexxuma IIIKOH (cM. nyHkr 8.6.3, Ta6n. 8.4).
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8 IOBEPOYHBLIA PACUET TPYBOIIPOBOJA HA
INPOYHOCTH

8.1 BrpiGop pacueTHoii cxeMbl TpyGonposoaa

8.1.1. TpyGonpoBox paccMaTpHBaeTCs Kak yIpyras cTep>kHeBas cuctema. Cnenmy-
€T CTPeMHTBCS K TOMY, 4TOOBI pacueTHas CXeMa MPaBHIBHO YYHTHIBaNa KOHCTPYK-
THBHBIE 0COGEHHOCTH, KoTOphIe BiuAoT Ha HIC tpyGonpososa.

TIpu pacKpHITHM CTATHYECKOH HEONPEAETHMOCTH CIEAyeT yYHTHIBATh MOBBILCH-
HYIO MOJATIHBOCTh Ha M3ruG kpuBonuHeitHbX TPyO (3d¢exr Kapmana), cekTopHBIX
KOJIEH, KOCBIX CTHIKOB M OTBETBJIEHMH (TpOitHHKOB). JI/1A 3TOr0 onpeAensoTcs Ko3d-
(bUIMEHTEI NTOAATIMBOCTH 3THX 3JIEMEHTOB, ITONTYYEHHBIX C HCMOJB30OBAHUEM TEOPUH
000NMoueK HIM M3 SKCIIEPUMEHTOB. PexoMeHlyeMas METORMKA MX ONpeeIeHHA NpH-
BEZIEHa B IIPWIOKESHHHU A.

8.1.2. Tpy6onpoBon pasbuBaercs Ha MpAMONHHEHHEIE U KPHBONHMHElHEIE (0uep-
YEHHEIE 110 Ayre OKPYXKHOCTH), y4acTKH. TOYKM CONpPSKEHHsS YYaCTKOB CITyXaT pac-
YeTHBIMM y31aMH. B YHCIIO pacyeTHBIX Y3/I0B BKIIOHAIOTCA:

- MecTa NPUCOEIHHEHH K 060PYAOBaHHIO;

- MecTa NPUCOEAHHEHH K OTIopaMm;
- TOYKHM H3JIOMa HJIM Pa3BETBIEHHA OCEBOH TMHUM TPyOONMpoOBOAa;
- TOYKH H3MEHEHHS 1ONEePeyHOro Ce4eHHs, Harpy30K M CBOHCTB rpyHTa.

8.1.3. BHemnue cratuyeckue Harpy3ki paccMaTPHBAIOTCA KaK COCPENOTOUYCHHBIE
FUIX PaBHOMEPHO pacripenenenHele. Hapany ¢ HUIMU B pacueTax CTaTHYECKH Heompe-
JEJMMEIX CTEPXKHEBBIX CUCTEM YYHTHIBAIOTCA AeOPMAllMOHHEIE BO3NEHCTBHA, BbI-
3BaHHBIE TEMIIEPaTYPHEIM HarpeBoM (OXJIaKAeHHEeM), CMEILIEHHEM OMop WM 0Gopy-
JIOBaHHs, a TaloKe NPEABAPUTENBHOM pacTAXKoi (CxaTHeM) TpyGonpoBoaa.

8.1.4. PaccraHOBKa OIOp ¥ OABECOK NMPHU3BaHa 00eCIeYNTh JONYCTHMBIH YPOBEHb
HaTpsXeHUi B 31eMeHTax TpyGonpoBoja OT HE CaMOYyPABHOBEUIEHHOMH (B 4aCTHOCTH
BECOBOM) Harpys3Ku.

ITpu 3TOM pexoMenxyeTcs u3beratsh Cirydaes, KOraa B paGoueM cocTosHiH TpyGo-
HpPOBOAA OMNOPH! H MOABECKH OKAa3bIBAIOTCA HEAOTPYXKEHHEIMH WJIHM BBIKJIIOYAIOTCA U3
paboTEL

B xonoxHoM cocTosHuH TpyOONpOBOAa JOMYCKAeTCAd HEAOTPY3Ka MM BRIKIIOYE-
Hue U3 paboThHI ONOP U MOABECOK.

8.1.5. OnopsI ¥ NOABECKH MOAEIUPYIOTCS JKECTKUMH, IMHEHHO-YIIPYTAMH M (PpHUK-
HNMOHHBIMH CBA3SMH, IPEIATCTBYIOMHMH NepeMelleHuaM Tpy6onposoaa. |

8.1.6. CunbdoHHEIE, JTHH3OBEIE H CAJIBHUKOBHIE KOMIIEHCATOPH MOXENHUPYIOTCA
KaK JIMHeiiHO ynpyrue couneHenus crepxkueil. Ilpu pacyere TpyGonpoeona y4unTelBa-
0T, 4TO JaBIEHHE, NEHCTBYIOIEE HAa CTEHKH THOKHMX DJIEMEHTOB OCEBOTO KOMIICHCA-
TOpa, NOPOKAAET PACTIOPHOE YCHIIHE, OIpeAenteMoe coracHo . 8.5.2.

8.1.7. Apmarypa mozemnpyerca HenedopMupyeMbiMU (abCONIOTHO MKECTKHMH)
CTEP)KHEBBIMH JIEMEHTAMH.
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8.2 OcuoBHble noaoxeHust. CoueTaHusi HArpy3ox H Bo3AeicTBMiI

8.2.1. ITpoBepoumblii pacyeT NPOBOAUTCA MOCHE BEIOOPA OCHOBHBIX pasMEPOB TPy-
6ornpoBoa ¥ paccTaHOBKM onop. IIpy 3TOM TONIIMHA CTEHOK TPYO M COEMMHHTENb-
HBIX AeTaneil TpyGOnpoBoAa AODKHA COOTBETCTBOBATh TPeOOBaHMAM pasfena 7 Ha-
CTOALIETO CTAHAAPTA.

8.2.2. Ilensio NoBepOYHOIo pacyera ABNACTCA OLEHKA CTATHYECKOH M UMKIHYe-
CKO# MpPOYHOCTH TPyGonpoBoaa, a TakKe ONpPEAeNICHHE HArpy3oK, ASHCTBYIOLIMX CO
CTOpOHEI TPyOONpOBOAa HA ONOPHI, CTPOUTENBHEIC KOHCTPYKIMU M NPHUCOEANHEHHOE
o6opynoBaune. ITonHEIH MOBEPOYHBI pacyeT COCTOMT M3 HECKONBKMX PAacdeToB Ha
pasnuyHble COYETAHUs HArpy30K M BO3AEHCTBHi, Ha3BIBAECMBIC 3TallaMH pacuera
(1a6n. 8.1). Kpurepun npo4HOCTH, COOTBETCTBYIOLUME KOKAOMY JTally pacdyera npu-
BeACHBI B MyHKTE 8.6.1.

Ta6auua 8.1
Ho- CoyeraHue Harpy3ok
HauMeHnoBaHue 3Tana pac- " il
mep yera 1 BO3JeHCTBHUIt NO Llens pacuera
sTana tabnuue 6.1
Pexcum ITJTH
HeiicTBre NOCTOAHHBIX U
JJIMTENBHEIX BPEMEHHBIX He
- OLIEHKa CTaTH4e-
1 CaMOYpaBHOBEUIEHHEIX Ha- 1,2,3,5,6,7,8 "
CKO# MPOYHOCTH
rpy30K B paboueM coCTOfA-
HUU
- OLIEHKa CTaTH4e-
cKoif npoyHoCTH;
CoBMecTHOe neicTBHE MO~ - OLICHKA HArpy30K Ha
CTOAHHBIX H BCEX IUIMTEIb- obopynosauue, ono-
2 1,2,3,4,5,6,7,8,9, .
HBIX BDEMEHHEIX Harpy3ok u | o Pl M KOHCTPYKLMHY;
BO3eHCTBHI B paboueM - OLICHKA NepeMellle-
COCTOSIHUK HHil;
- OLIEHKA YCTOHYHBO-
CTH.
- OLICHKA CTaTHYe-
CKOH MPOYHOCTH;
. - OMpefeNeHHe Ha-
CoeMecTHOe nelcTBHe BCEX g:)x:lna 0GopyIo
3 Harpyxatomux dakropos | 1,2,3,4,5,6,8 Py Py
BaHHE, OTIOPHI M KOH-
XOJIOAHOM COCTOSIHUH
CTPYKLMH,
- OLICHKa TiepeMele-
HUIA.
. MKJIBI HAarpeB o - OLICHKa LUKJINYe-
Pacuer Ha neiicTBHE LIMKIN- u P » i
4 . \ JTamy 2, oxnaxaeHue | CKoil mpoqHoCTH
4ecKuX Bo3aeiicTBHil
1o dTany 3 (BEIHOCJIMBOCTH)
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Ho- CouyeraHue Harpy3ok
HaumenoBanue 31ana pac- o o
Mep H BO3JEHCTBHIA N0 Iens pacuera
yera
JTana Tabiauue 6.1
Pexxum IIAKOH
JHeiicTBHe NOCTOAHHBIX,
IUTHTENbHBIX BPEMEHHBIX,
5% | KPaTKOBDEMEHHEIX H 0CO- 1,2,3,5,6,7,8, 11, [ -oueHka cTaTude-
BIX HE CAaMOYPaBHOBEIIECH- , 13, 14, CKOH NpOYHOCTH
6 VP 12,13, 14,15 ol mp *
HEIX Harpy3oK B pabouem
COCTOSHMH
- OLICHKA CTATHYE-
CKOH npoyHocTH*,
CoBMecTHOe AeiicTBHE BCEX - OLICHKA HArpy30K Ha
" i . 1,2,3,4,5,6,7,8,9,
6 Harpys3oK ¥ BO3JeHCTBHil B 10. 1112 13. 14. 15 obopynosanue, ono-
pabGoueM coCTOSHUN O Pl M KOHCTpYKIMI*
- OLICHKa [IepeMelLe-
HUI*
PexxuM AcnbITaHuit
JelicTBre He caMOypaBHO-
" - OLIEHKa CTaTH4e-
7 BEIIIEHHELIX Harpy30K B CO- 1,2,3,5,6,7,8 . *
. CKO¥ IIPOYHOCTH
CTOSIHUM HCNBITaHHIA
- OnpeJesieHHe Ha-
. 30K Ha 060pyno-
HelcTBue Bcex Harpyxaio- Py Py
1,2,3,4,5,6,7,8,9, | Banue, onops 1 KoH-
8 muX ¢aKTopoB B COCTOAHHH
% 10 CTPYKUHH
HCIBITaHUH
- OLIeHKa nmepeMeltie-
HUH*

IlpuMeganue - 3se3n09Koil (*) noMeqeHE!l He 00A3aTeNBHEIE PAcIEThl, CM. IyHKTH 8.2.5

u 8.2.6.

8.2.3. TloBepouHEIii pacueT TPyGONPOBOAa OCYIIECTBIAETCA KAaK Ha MOCTOAHHBIE H
JUIHTEeNIbHBIe BpeMeHHble Harpy3ku (pexum IIJTH), Tax ¥ Ha JONONHUTENbHbIE BO3-
IeicTBUA KpaTKOBpeMeHHsIX Harpy3ok (pexxum IIJTKOH). ITpu neo6xonumocty yun-
THIBAIOTCA 0cOOBIe Harpy3kH. IlIudpsr Harpy3ok W BO3JEHCTBHH yKasaHs! B TaGIHLe
6.1.

8.2.4. Pacuers! o 3tanam 1, 2, 3, 4, 8 apisiorcs o6s3aTensHEIMA. B TpyGonposo-
Jax cO CTapTOBBIMU KOMIIEHCATOPaMH JOIYCKaeTCsA HECODIIOEHHE YCIIOBHIA MPOYHO-
CTH 1O 3Tamy 2 NpPU YCJIOBHM BBHINOJIHEHHUA YCIIOBHH NPOYHOCTH NO 3Tany 6. B oc-
TAJIBHBIX CITy4asX PacyeThl O dTany 6 perIaMeHTHPYIOTCA ITyHKTaMu 8.2.5 u 8.2.6.

8.2.5. PacyeTs! Mo 3TanaM 5, 6, 7 He 06A3ATENBHEI U BHIIOIHAIOTCS NPH COOTBET-
CTBYIOLIEM yKa3aHuu B npoekTe. HeoOXoAMMOCTb HOMOJIHUTENBHOIO MPOBEPOYHOIO
pacyeTa 1o 3tanam S, 6, 7 onpenensercd 3aKa3uMKOM HJIH OpraHaMH HaJ3opa.

8.2.6. Pacyer o 3TanaM 5 U 6 ZOMKEH ObITH BBIMONHEH C y4ETOM Hebaronpusr-
HBIX COYETaHMH Harpy3ok M Bo3jelicTBHii. BrGOp yUMTHIBaeMBIX B pacdyeTax THIIOB
KPaTKOBPEMEHHBIX H 0COOBIX Harpy3ok u3 TaGmuuet 6.1 u ux coyerannit onpenenser-
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sl NIPOEKTHOM OpTaHU3anMell U3 aHANN3a pealbHBIX BAPUAHTOB OJHOBPEMEHHOTO JeH-
CTBUA Pa3NMYHEIX HArpy30K Ha TPyGompoBoA. B 3aBHCMMOCTH OT y4HTHIBAEMOTO CO-
CTaBa Harpy30K ClieflyeT pas3nyarh:

) OCHOBHEIE COYETAHHMII HATPY30K, COCTOAIINE M3 MOCTOSHHBIX (1-6), AnUTENBHBIX
BpeMeHHBIX (7-10) 1 kparkoBpemenHsbix (11-14) Harpysok

6) ocofble coueTanus Harpy3ok, COCTOAIIME M3 NOCTOAHHBIX (1-6), MIMTEMBLHBIX
BpemennsIx (7-10), kpatkoBpeMennsix (11-14) n oauoii u3 ocobsix Harpy3ok (15). B
0COBBIX COYETAHMAX HArpy30K KpaTKoBpeMeHHble Harpy3ku (11-14) monmyckaercs He
YYUTBIBAT.

8.2.7. CaoiicTBa MaTepuaia (HomycKaeMble HanpsKeHUsA (o], MOAYNb YNPYrocTH
E , k03¢ )UUHEHT NHHEHHOr0 PacUIMPEHNS @ H T.I1.) ONMPEAEIAIOTCS Ha sTanax 1, 2, 5
¥ 6 npu pacyeTHol Temnepatype B paGouem coctoanuu 1 , Ha atanax 7 u 8 npu pac-
YETHOM TeMnepaType UCTIbITaHuit T, , Ha 3Tane 3 npu Temnepatype 20°C.

8.2.8. 3HaueHus xoddpuLMEHTa TEMIEPATypHOTO PACIIMPEHHUs @ W MOOYAA yII-
pyrocti E ONpeNeNsioTCA [0 HOPMATHBHBIM M CPaBOYMHBIM AaHHBIM [5], [2]. Koad-
(GHMUMEHT OTHOCHTENBHOW nonepeuHoil Aedopmaumn (koddduuuent Ilyaccona) v
JUIA BCEX CTasiei He3aBUCHMO OT TeMNepaTypsl NpHHUMaeTea v =0.3.

8.2.9. Ha sranax 2 u 6 pacyer BeJETCA Ha MOJOXKUTENbHBIN TEMIIEPATYPHbIH Nepe-
naj B COOTBETCTBHU C MYHKTOM 6.2.6. MakcuMasbHas TeMIEpaTypa CTEHOK NPHHHMA-
eTCs paBHOI pacyeTHoOl Temneparype TelIoHocuTe A T , ONpeaeaseMoil CoraacHo .
6.2.1. Ha stanax 7 u 8§ MakCHManbHas TeMIrepaTypa NMpHHUMaeTcsa paBHOR T, coO-

riacHo n. 6.2.2, a Ha stane 3 temnepatypa T,,,,,, - COrIacHo 0. 6.2.7.

8.2.10. Ha stane 3 nipu onpefeneHu BIUAHUA CHJI TPEHUA MM OTKJIOHEHUIA Noj-
BECOK HEOOXOJMMO YYHTEIBATh, YTO MEPEeR HayaloM OXJIAXKACHUA TPyOOIpoBOA HMeeT
nepemeinenus, oGycIoBlIeHHbIE €0 HAFPEBOM B paboueM COCTOSHHH.

8.2.11. TIpu pacuete TpyGONpoBOAa B COCTOAHUH MCITBITaHHI, BMECTO BECA TEIIO-
HOCHTENA 333eTCA BEC MPOAYKTA, KOTOPEIM MPOBOAATCA MHAPABIHYECKUE HCTIBITAHMUS,
pacueTHoOe JaBJeHNE NPH NPOBEACHUN UCTILITAHUIA P, ., .

8.2.12. HanpskeHHAa Ha BCeX 3TaNax BBIYHCIAIOTCA 1O HOMMHAJIBHOH TOJNLIMHE
CTEHKH JJIEMEHTA.

8.2.13. AMIUIMTYZEI NEpeMEHHBIX HAaNpskeHUi Ao, Ha dTane 4 Ans Bcex paccyu-

TBIBAEMbIX CEYEHHi TpyGOMpPOBOJA ONPEAENIIOTCA B COOTBETCTBHM C pasjeiom 8.12
no stanam 2 u 3.

8.2.14. Cunsl TpeHus B ONOpax U fpH B3auMoAeicTBUN TPyOONPOBOZA C PYHTOM
onpeneNAoTCs coriiacHo .. 8.4.3 n 8.4.4.

8.3 IIpumeHeHHe H YHeT NPeABAPHTENALHON PACTAKKH

8.3.1. TlpensaputensHas (MOHTaXHasA) PacTAKKA NPHMEHAETCA UIA YTydllIeHUs
KOMIeHcupymoueii cnocobHocTd TpyGonpoBosa M yMEHBIIEHMA Harpy3ok, nepena-
BaeMBIX Ha HENOABHXKHBIC ONOPHI H NMpHcoeaHHEHHOe obGopynosanue. IIpuMenerue
OpEABAPUTENLHON PACTAXKM OGOCHOBRIBAETCA PacueTOM, TaK KaKk e€e BO3JeHCTBHUE
MOXeT ObITh H OTPULIATEIIEHEIM,
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8.3.2. Cnexyer Ha3Ha4aTh BEJMYMHY PacTAKKH He Gonee 50% BocnpHHMMaeMOro
TeMIIEPATYPHOTO PACIIUPEHHS.

8.3.3. Eciin KauecTBO MpeABapUTENbHON PAcTAKKH He rapaHTUPYeTCs, TO pacyer
pon3BoauTca 6e3 ee yuera, 'apaHTupyemas nmpenBrapHTensHas PacTKKA YIUTHIBACT-
¢4 Ha sTanax 2, 3, 6, 8 nonxoro pacuera.

8.3.4. YyeT MOHTa)XHO!H PacTsHKKH B pacueTe TPyOONpOBOAa MPOH3BOAUTCA MyTEM
3a71aHUs COOTBETCTBYIOILMX B3aUMHBIX CMEIICHHH CTBIKYEMBIX CEHEHHH.

8.3.5. MakcumaibHasl UIMHA MPAMOro Y4acTKa TpyGOmpoBOAa, «0OCTyKUBaeMo-
I'0» CTapTOBLIM KOMIIEHCATOPOM ONpenensAercs o ¢opmyine

{(s[al ZB—FJ r-rm)} o .1
e

T,0on - HadaJIbHAA TEMIIEPATYPa, KOTOPYIO PSKOMEHYETCA MPHHHMATh PaBHOH MH-
HUMAJIBHO# pacyeTHOH TeMIepaType B YCIOBUAX IKCILTyaTaluy (pacueTHOH TeMIiepa-
Type 0 Ha4dala OTONHTENEHOro IEPHOAa),

dmp — CHJA TPEHHS O IPYHT, PUXOAAWASCA HA €MHULY IMHBL TPYGONpOBOZA,

onpenenserca no dpopmyine (8.6), H/mm.
8.3.6. TemnepaTypy 3aMBIKaHHA CTAPTOBOIO KOMIICHCATOPa PEKOMEHAYETCA NpH-
HUMATh paBHO#

Toan = Kl 111 . 8.2)
2
TIpu 3T0M cobiofieHHE YCIIOBM CTATUYECKOH MPOYHOCTH TPYGOMPOBOJIOB CO CTapTO-
BbIMH KoMmnieHcaTopamy B pexxume TIJTH He o6s3aTenbHO, HO TpeGyeTcs BEITONHEHHE
ycnoBuit craTudeckoii mpoaHocTH B pexxume IITIKOH (cuM. 1. 8.2.4).
8.3.7. MakcuMasbHbIA pac4eTHBIH 0CeBOi X0l CTapTOBOTO KOMIIGHCaTopa A , CO-
OTBETCTBYIOWNH L, onpenenseMslii no ¢opmyie

qm Lmax
A= Lm,x{:a(Tm, -T, )—:E—F] MM, (8.3)

HE JO/DKEH NpPEeBBIIATH BEMYMHBL JOMYCTHMOTO OCEBOTO XOHa CTApTOBOrO KOMIIGH-
caropa. 3xech

Ty — TEMIIEpPATYpa Nporpesa TpyGONpoBOAa B MOMEHT 3aMBIKAHUS CTAPTOBBIX KOM-
TIEHCAaTOPOB,

T, — HayanbHas TeMmneparypa (PEKOMEHAYeTCs IPHHHMATH CPEIHIOI TEMIEpPaTypy
CTEHOK TpyOONPOBOAA HEMOCPEACTBEHHO NEpe]l Ha4aJIoM TEPMHYECKOTO HaTKEeHNs).

8.4 Omnpenenenne Harpy3oxk Ha 0GopyxoBaHue, ONOPHI H CTPOHTEIb-
Hble KOHCTPYKIHH

8.4.1. Harpy3ku, nepefaBaeMbie Tpy(GONpPOBOLOM Ha NMPHCOSAMHEHHOE 0GOpYHO-
BaHHE, OTIOPBI ¥ CTPOUTEIBHEIC KOHCTPYKIIMH ONPEAEIAIOTCA Ha 3Tanax 2, 3, 6 u 8.
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8.4.2. BennumHBI AOIYCKaeMBIX HAarpPy30K Ha ONOPH! M NPHCOSIHHEHHOE K TPY6o-
npoBoay 0GopynOBaHHE YCTAHABIHBAIOTCA 3aBOJAMU-H3TOTOBHTEIAMH.

8.4.3. Topu3OHTANBHBIE HATPY3KH OT CHJI TPEHHA Ha MOIBKXKHBIE ONOPHI TPY0O-
npoBOJa ONPEENAIOTCA U3 YCIOBHIA:

- ecim Ko3$PHUUHEHTHI TPEHHUA BIONS W IONEPEK OCH TPYOHI OJHUHAKOBBI

H=Hs = Hy
Ji2+a =0y, (8.4)

- eClM TPeHHE NMPOHCXOMUT B JABYX IUIOCKOCTAX C pasHbIMH K0d(hduumMeHTaMu
TpeHus g, U i, (KaTKoBas OTopa):

qx= :uxQY ’ (8 5)
q9,= HaQy .
Y
a) YfQ 6) .\\ﬂopeuemenue
> i
Y
4 ; Zz
i
1

X 9z s 9z
9x A, }qx ’

Pucynox 8.1. - Cxema Harpy3ok Ha onopy

B npuBeseHHbIX dopMynax:
Qy - BEpTHKANbHOE JaBleHHe TPYOONPOBOaa HA IIOABHKHYIO OIOPY;

q, — 60KoBas cocTaBnAIOWas CHIIbI TPEHHA (TIONEepex ocH TPyOEI);

g, — NPOAO/IbHAA COCTABJIAIOLIAA CHUJIB TPEHHA (BAOJB OCH TPYOBL);

4, — KO3(pOHLUMEHT TPEHHA NIPH NIEPEMEILEHHH TonepeK ocH TpYOsI;

#; — K03 DUUMEHT TpeHus NpH NepEMELeHUH BAOIb OCH TPYOB;

Az, Ay - TMHEHHBIE IEpEMEILeHHA BAOMIB U NONEPEK OCH TPYOHI.

KoMnoHeHTH! CHJIB! TPEHHA g, U g, HA NEPEMELICHUAX B IIOCKOCTH CKOJIBXEHUS
JOMKHEI COBEpLIATh OTPULATENBbHYIO paboTy (T.e. Kaxias mapa 3Hau4CHuit g, A, 4
q,, A, IOKHA HMETh POTHBOIONOXHEIE 3HAKHM).

C nomouisio gopmyn (8.4) v (8.5) KOMIIOHEHTEI CHJIBI TPEHHA g, M g, (PUCYHOK

8.1) onpenensroTcs MocneAOBaTENbHLIMH NPHOIIDKEHUAMH B 3aBUCHMOCTH OT Iepe-
MelieHui Tpybonposoaa A, M A, . Ko3bduumueHTE TpeHH 4, Uy, NPHHUMAIOTCI
no Tabmuue 8.2.
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Tabanua 8.2
Tyn onopst KoadduuueHt tpenus
/lx luz
Ckonp3asias (cTajb No CTAIN) 0.3 0.3
KarkoBas 0.3 0.1
Illapukosas 0.1 0.1

Npumeyanue - [lpu npuMeReHnH (TOPOILIACTOBBIX MPOKJIAZOK O CKONMB3ALIHE OO~
PHI 3HaUeHHA ko3 dHuuneHToB TpeHHs npuruMatotes 0.1 Bmecto 0.3

8.4.4. B TpyGonpoBoaax 6eckaHalbHON NPOKAaNKH B TPYHTE CHJIBI TPEHHS JelicT-
BYIOT BJIOJIb OCH TpYOBI KaK pacrpeie/ieHHas Harpyska 9 mp - HV1A MECUAHBIX M CYXHX

TIMHUCTEIX TPYHTOB g, MOXET ObITh BEMHCIIEHA 11O opMyIe

4y =1~ 055i00,,)7,p 27 D, 102 + g, Him (8.6)
Tabnuua 8.3
Koapdouuuenr n,
Xapakrep HarpyxeHus TITY -u3onsuus, APMOmeHoGEToH
TITIM-u3omauus P

MHorokpaTHoe 4epeIoBaHHE LHK- 033 0.67

JIOB Harpes - OXJIAXKICHHE
OnHOKpATHEIH HarpeB (OXJaXICHHE) 0.67 1.00
KpaTkoBpeMeHHOE NPHIIOXKEHHE HATPY3KH 1.00 1.15

[fpuMeganusn:

1. OnsxokparHelit HarpeB (OXNaXxIeHWe) NPHHUMAETCA Ha JTanax 2 M 3 MOJHOro pacueTa
NPH OLEHKE CTATHYECKOH MPOYHOCTH M HATPYy30K Ha 0GOpyAOBaHME, OMOPH H CTPOHTENHHEIE
KOHCTPYKIIMH, 8 MHOTOKPAaTHOE YepeAoBaHHe IMKIIOB HarpeB - OXNAXACHHE — Ha aTane 3 mid
OnpeseNieHMH aMIUTUTY b IEPEMEHHBIX HANPAXEHU

2. YMensienue kodddumuenra n, Ha 30% MoxeT GHITH HOCTHIHYTO OOEepTHIBAaHMEM Ha-
PY*HOH MOBEPXHOCTH H30JLIMK TPYGOMPOBOAA MONHITHICHOBO#H MIICHKOH.

Koadduunent Tpenns x4 onpenenserca no dpopmye

H=1gny02p (87)
rae n, - Ko3hGHUHEHT, 3aBHCAIMA OT KOHCTPYKUHH H30JAIIMM M XapakTepa Harpy-

xenuda. [Ins HauGonee pacrnpoCTpaHEHHBIX H3OJLMOHHBIX KOHCTPYKLMA 3HaYeHHUs
n,, npusexcHsl B Tabmuue 8.3. J[nA ApYrux M3ONAIMIOHHBIX KOHCTPYKLHH 3HaYeHUS

n, CIeAyeT NpHHHMAaThk Ha OCHOBE CIIPABOYHBIX MJIH IKCIICPHMEHTAIBHBIX OJaHHBIX.

8.5 Yuer BAHAHMA KOMIICHCATOPOB NPH pacyeTe TpySonpoBoaa

8.5.1. Cuna TpeHnsa B CAIBHAKOBOM KOMIIEHCATOPE OnpeAenseTcs Kak Hanbonpiee
3HAYEHHE, BRIMHMCICHHOE N0 hopMyNaMm:

4000m
qyc= y Lch[‘c” Hs (8‘8)

C
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9yc=2PLcDcpien H. (8.9)

3nece:
P —paboyee nasnenme, npuHUMaemoe He meHee 0.5 Mla;

L, — nuHa HaOWBKH 110 OCH CaILHHKOBOTO KOMIICHCATOPA, MAd;
D, — HapyXHblii quaMeTp naTpy6Ka CalbHIKOBOTO KOMIICHCATOPA, MM;

H. — K03 dHIMEeHT TpeHns HabUBKH 0 METAILT, NPpUHUMAaeMEli paBHEM 0.15;

m — yucno GONTOB KOMIIEHCATOPA;

A, — NJOWA/L MONEPEYHOTO CeueHN HAGUBKH A, =7 (a',.zc— D? )/ 4, mrd.

d,, — BHYTPEHHHIi [MaMeTP KOPIyca CalbHUKOBOTO KOMIICHCATODA, MM.

Ipu onpeneneHuy cuiisl Tpesua no dopmyie (8.8) Bemuuuny 4000m/ 4., cnenyer

npyHUMaTh He MeHee | Mlla.
—— 4

Ne Ne
—» D| D

R

Y

Pucynok 8.2. - CxeMa NpHIOKEHHS PACIIOPHBIX YCHIIMH B OCEBOM KOMMNEH-
carope

8.5.2. PacnopHble ycHIHMS OT BHYTPEHHErO GABJCHUA NPH MPUMEHEHHWH OCEBBIX
KOMIIeHCcaTopoB (pHCYHOK 8.2) BeYuCHAIOTCH o hopMyne:
NP=P'F3¢1 (810)

rae F,y - opdexTnBHas niowans, NpUHUMaeMas 110 CTaHAapTaM M HOPMAaJIAM Ha oce-

BBIE KOMIICHCATOPBI, MM’
B ciyuae OTCYTCTBHA JaHHBIX JONYCKAETCH NPHHHMATD CJIEIYIOIINE 3HAYCHUS:

- Ang CaIbHUKOBBIX KOMﬂeﬂcaTOPOB:
F3¢=%Dz; @.11)
- AN CPlJ'IBq)OHHbIX H JIMH30BBIX KOMIICHCATOPOB:
Fap =%(Da +D), (8.12)

rae D, ¥ D — COOTBETCTBEHHO HAapy)XHBIH 1 BHYTPEHHHUI JHaMeTp ruOKOro 3jeMeH-

Ta, MM.
8.5.3. B cnyuae, ecnu OceBas JKECTKOCTb CHIBGOHHOTO MM JMH30BOTO OCEBOTO

KOMIIEHCATOpa HEU3BECTHA, JOITYCKAETCs ONpeaeNaTs ee cornacHo m. 8.13.5.
8.6 YcaoBHA NPOYHOCTH

8.6.1. YcioBus npouHOCTH MO BCEM JTamaM pacyera HpuBeAeHs! B Tabnuue 8.4.
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8.6.2. Ins pacyeroB Ha 0coOble Harpy3ku u BosjeicTBus (15) BMecTO mpHBeneH-
HbIX B Tabnuue 8.4 ycnoBuii mpo4HOCTH, JOMYCKAETCA MCMONL30BATE APYTHE CHELH-
IbHBIE YCIIOBHA MPOYHOCTH METOAA NPEACSIIBHBIX COCTOSHUH.

8.6.3. Jlna Gonee HajeKHOMH ONEHKH KOMIIEHCALMK TEMIEPATypPHEIX PacIlupeHii
JUTsl IPAMBIX TPYO NpH HaB3EMHOI NPOKIAJKE H B KAHATIAX PEKOMEHAYETCA HCIONb30-
BaTh YCJIOBHUA NMPOYHOCTH Ha 3Tamax 2, 3, 6, 8, ykasanusie B Tabnune 8.4, ns coenu-
HHTEILHEIX ReTaeli Tpy6onpoBoJa JaHHEIE YCIOBHA NPOYHOCTH HE HCHONB3YIOTCHA.

8.6.4. Tnsa tpy6 ¢ INIMTY-u3onsimeii [3] HanpshkeHns B pabo4yeM COCTOSHHU B CIIOE
TIITY He ROJKHEI IPEBBIIATE 3HAYMEHUH, YKa3aHHBIX B MyHKTax 5.2.3 n 5.2.4.

Opny S [0' ] my
77 sl (8.13)
757 S rp
Ta6nuna 8.4
Homep
Jramna Vcenosue
HaumenoBaHue 3Tana pacuera
pacuera IPOYHOCTH
(n. 8.2.2)
1 2 3
Pexxum TTITH
1 JeifcTBHE MOCTOAHHBIX M IIHTENbHBIX BPEMEHHEBIX He ca- o, <1.1[0]
MOYPaBHOBELIEHHbIX Harpy30K B paboyeM COCTOSHHH ¢
COBMECTHOE JeHCTBHE OCTOSHHEIX H BCEX JUIMTE/ILHBIX
2 BPEMEHHEBIX Harpy30K U Bo3jeiicTauii B paGouem cocrod- o, <1.50]*
HHH
CoBMecTHOE AeiCTBHE BCEX HATpYXalolux (akTopos B o, s1.5o]*
XONIOAHOM COCTOSIHMH ¢
4 Pacuer Ha neiicTBHE IMIIIHYECKUX BO3MECHCTBHHA n<l
Pexum IITKOH
JeiicTBre MOCTOAHHBIX, JUINTEIIBHBIX BPEMEHHBIX, KPaTKO-
5 BPEMEHHEIX H 0COOBIX HE CAMOYPABHOBEIICHHEIX Harpy30K o, s1.5c]
B paboyeM COCTOSHHMH
6 CoBMecTHOE NEHCTBHE BCEX HArpY30K M BO3AEHCTRH B o. <1 _9[01 *
paGoueM COCTOSTHHH i
PexxuM uenbITaHui
7 JleiicTBrE HE CaMOYPABHOBEIICHHBIX HArPY30K B COCTOSHUH | . s[o]
HCTILITAHU ¢
8 I[eﬁcmv‘l'e BCEX Harpyxarmmmx GpakTopoB B COCTOAHHH HC- o, <19[o]*
TIBITAaHH

TipuMeuaHH e — yCIOBHS MPOYHOCTH, MOMEUECHHLIE «*» He ABJIAIOTCA 06A3aTeNBHEIMH,
cMm. . 8.6.3.
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8.7 PacuyerHbie HANPSXKEHHSA B TPYGax H COEAMHHTEBHBIX JETANAX

8.7.1. Cpennee OxpyxHO€ HaIps)KEHME OT BHYTPEHHETO NABJICHUA ONpeleNseTcs

o opmyie:

_PDy-5)
20,5
8.7.2. MakcuMalibHOe M3rMOHOE HamnpsXKEHHWE OT AaBlieHMA rpyHTra mpu Gecka-

HaJIBHO! MPOKNaAKE o, AOIYCKaeTcA ONpeaeNaTs Mo npubmmxeHHoi dopmyrne:

Oy (8.14)

2
o, =2a = 115(0.375g, +0.546g,) (8.15)
PowS
B atoit popmyne 0603HaueHus Te ke, yro u B (7.1).
8.7.3. CymmapHoOe OKpY)KHOE HalpsKeHHe PACCUHTBIBAETCA 110 GopMyie
Cp =0y +|oy| (8.16)

8.7.4. CymMMapHoe cpellHee OCeBOe HaNpsiKEHHE OT OCEBOit CHIIH U n3rubaromero
MOMEHTA PaBHO

0, =0 Oy, (8.17)

TIe O,y - HANpMKEHHE OT OCEBOH CHIIBI

N
puF

B ¢opmyinax 8.17 - 8.18 3HaK «+» COOTBETCTBYET PACTAXKEHHIO, a 3HAK «—» CHKATHIO;
N - oceBas cunia, BHIMUCIEHHAA [0 METOAAM CTPOMTENBHON MEXaHHKH C YHETOM
PacrnopHBIX YCHAXHA OT AABICHHMA.
Ecnu pacuer Benercs 6e3 ydera pacnopHbBIX YCHIHH OT BHYTPEHHETO JaB/IEHHI, TO
HanpsHKEHHE OT OCEBOH CHIIBI IPHHAMACTCA
N+N,

ON =%—F, (8.19)

o =t—r, (8.18)

rae
Np=P-n(D, - 25)2/ 4 - MpONOJIbHOE YCHIHE OT BHYTPEHHErO AABICHMS B 3ariy-

LIEHHO# C OBYX CTOPOH Tpy6e.
OceBoe HanpsbkeHUe OT M3ruGaroero MOMEHTa PaBHO

0.8 . A 2
oM = 1/(’ M) +(GM;)” . 8.20
M P2 oMo ( )

W

TAe M,, My - MOMEHTHL B PACCUMTHIBAEMOM CEYEHHH, AeHCTBYIOLINE COOTBETCTBEHHO

B IUIOCKOCTH H NEPIESHANKYIAPHO MIIOCKOCTH OTBOAA (TPOMHMKA NITH BPEIKH).
Tpu pacuere cBapHBIX TPOHHUKOB U Bpe3ok B popmyiy (8.20) BMecTo ¢y, crneay-

€T MOACTABIATH 3HaueHHe Min(@y,,@r). A FHYTOro0 OTBOAA, IITAMIOBAHHOTO M

IUTAMIIOCBAPHOTO TPOiHKKA @, =1 .
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8.7.5. Ilpn 3HaueHMAX kOIPGDHUMEHTOB iy, i; MEHBINE €IUHHIIEI, OHM NPHHHAMA-
I0TCS PaBHBIMM €XMHHULE.
8.7.6. KacatensHoe HanpskeHHe OT KPY4EHHA

M
T (8.21)

8.7.7. PagnansHoe HanpMKEHHE OT BHYTPEHHETO AABIICHUA onpeaeiercs 1o ¢op-
MyJe

o == (8.22)

8.7.8. Ina pacueTHOro cedyeHus TPYOONpPOBOAA BBIYMCIAIOTCS TPH INIABHBIX HOP-
MaJIbHBIX HanlpshKeHHs, KOTOpbIe NPEACTABIAIOT coOo# anrebpaHvecKylo cymmy Jei-
CTBYIOILMX B OJHOM HAIIPABICHHM HaNpAXKEHHH OT MPUIOKEHHBIX K CEYEHHIO Harpy-
30K.

JIaBHBIE HANIPKEHUA o > 0y > O SAIOTCA KOPHAM BHEH

I'na 1 > 0y > 03 ABRAIOTCA KO 1 KyOM4ecKoro ypaBHEeHHS

0'3—110'2+120"13 =0, (8.23)
B KOTOPOM:
L=o0,+0,+0,,
2
Iy =040, +0,0,+0,0,-1", (8.24)
Iy=0,0,0,— a,prz .

Jomyckaercs onpeaenars TIaBHble HaNpsHKEHUs MO CIeAyIomei yNpoIeHHol Me-
TOZAMKE:
- IIpY HAMYMM KPYTAILETO MOMEHTa (NpPEHNoNaraeTcs, YT0 HaNpsHKEHHE o,

ABNIACTCA HAUMEHBIIHUM):

o= 0.5(0-,,, +0, +1l(a¢ —a',)2 +47? )
oy = 0.5(0,}, +o, - "(0'4, - a',)2 +472 ) ; (8.25)

0y =0,

- TP OTCYTCTBHMH KPYTAUIETO MOMEHTA:
01 =0y,0), =0,,03=0, €l 0,>0,>0,
01=0p,02 =0,,03=0; € 0p>0,>0;¢. (8.26)
01 =0,,0,=0,,03=0, €M 0,>0,>0,
Jnsa obecniedeRus yCNIOBHA o) >0, >03; HMHAEKCH IpH 0603HAYEHHAX OKOHYa-
T€/IBbHO YCTaHABJHMBAIOTCS NIOC/IE ONPEACIICHHUA YUCIICHHBIX 3HAYCHUH o, 0, U O,.
8.7.9. OxBHBaJIcHTHEIE HANIPSOKSHHA JUIS PacHETHOro cedeHus Tpybonposona
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O.=0y -0y 8.27)
8.7.10. HanpsixxeHus B TpyOax onpenensiorcs B COOTBETCTBUM ¢ nyHkraMu 8.7.1 —
8.7.9. Tlpu 5ToM K03¢PHULMEHTE HHTEHCHPUKALIMM IPUHHUMAIOTCS i = =1, a Xapak-

TEPUCTHKY CEYEHHS OMpeaentioTcs no GopMynam:
43 2
W=—(D,-5)s
4 (L =) (8.28)
F=n(D,—s)s

8.8 PacueTHbIe HANPSKEHHA B OTBOJAX H KOCBIX CTBIKAX

8.8.1. HanpsxeHus B OTBOAAX ONPEAENAIOTCA B COOTBETCTBUM C NMyHKTaMu 8.7.1 —
8.7.9 mns tpex ceuenuit A-A, B-B, B-B (pucyHok 8.36). [lng kaxaoro cedyeHus JOMK-
HEI BHINOAHATHCH YCIOBHA CTATUYECKOH MPOYHOCTH cornacHo m. 8.6.1 n yciosus muk-
JIMYECKOI NpOoYHOCTH cornacHo . 8.12.10.

Pucynok 8.3. - Pacuernas cxema oTBOAa
a - CXeMa Harpy>eHus B PaCYETHOM CEUEHHUHU; 6 - PACYETHBIE CEYEHHUA

Xapaxtepuctiku ceueHuit W u F paccuntsiBatoTca no ¢opmyne 8.28, a koapdu-
LMEHTH! iy U J, — no dopMyam:
- JUIA THYTBIX, KDYTOH30THYTBIX H IITAMIIOCBAPHBIX OTBOJOB

[ /12/3&),,.4:
) 09 . (8.29)
A,
- JUIf CEKTOPHBLIX OTBOAOB C YUCJIOM KOCBIX CTHIKOB 122 (cM. puc 7.16)
09
zoﬁﬁm'f (8.30)

®opmyna cripaBeInBa A CEKTOPHBIX OTBOAOB, Y KOTOPHIX L'26s M a < 22.59
(cMm. pucyHok 7.1, 6)
Kosuuuent £ npuaumaerca:
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- I OTBOJIOB, CTHIKYEMEIX C TPYOaMH Ha CBapKe £=1,

- Ui OTBOAOB, CTHIKYEMEIX C TPyOaMH € OJHOTO KOHIIA Ha ¢uIaHLE U C APYTroro
KOHLA Ha CBApKE £=31/6

- AN OTBOJOB, CTEIKyeMEIX C TpyGamu Ha draHuax ¢ o6eux cTopoH &= 41/3.

B npusenennsx dopmynax:

2= 8.31
(Da_s)Z > ( - )

P(D,-sY 2r V'|;
@, 1229 2% ( D”_s] (832)

Pucynox 8.4. - Kocoit cTeik

- U KOCHIX CTBIKOB (PHCYHOK 8.4) mpu o<22.5% momycKaeTcs HCTIONL30BATh
dbopmyny (8.30), npu 3ToM npuHHMaeTcs £=1 1 B popMynsr (8.31) u (8.32) noacras-
nseTcs SKBUBANCHTHEIH paauyc Ry:

Ry= Da4“s 1+ciga). (8.33)
Ecnu PacCTOAHUE L MEXKAY KOCBIMH CTHIKAMH MCHBILC BCJTHYHHbBI
L< Daz’s (+1ga), (8.34)
TO TaKHE¢ KOCBhIC CTHIKH cneayer CUYUTATh KaK OAUH Cel('l'opﬂl:lﬁ OTBOA C paﬂHyCOM
Ry =L—'cz’g—“. (8.35)

8.9 PacueTHble HANpPSKEHHS B TPOHiHMKAX H Bpe3Kax

8.9.1. HanpsokeHns B TPOMHMKAX ONMpeNS/AIOTCA coniacHo myHktaMm 8.7.1 — 8.7.9
i cedennii A-A, B-b u B-B (pucyHok 8.5). JInsg kaxkaoro ceueHus JOJDKHEI BBINON-
HATBCA YCIOBHUA CTaTHHMECKOH MPOYHOCTH cornacHo 1. 8.6.1 M yCIOBHA NMKIMYECKOH
MPOYHOCTH coryacho 1. 8.12.10, npu 3TOM AOMyCKaeMBIe HaPAKEHUA AJIA OTBETBIIE-
HHS M MarucTpaly MOTYT OTIMYAThCA (B CTydae Pa3iH4HBIX MapOX CTalM OTBETBIIe-
HUSA M MarKCTPANH BO BPE3KaX).

© Accounanmsa «PocTexskcnepTusa», 2009

44 © Hayuno—rexHuueckoe npeanpusrue TpyGonporoa (OO0 «HTII Tpy6onposoay), 2009



CTO POCTEX3KCIEPTH3A 10-001-2009

a) 6)

Pucynok 8.5. - PacueTHas cxeMa TpoiiHuKa (Bpe3KH)
a— cxeMa Harpy)KeHmnsl B PACYETHBIX CEe4EHHAX, 6 — pacHeTHEIE ceyeHUA

8.9.2. Konuenrpauus HanpsbkeHud u3ruba B TpPOMHHKAX 3aBUCHT OT Ge3pa3MepHO-

ro napamerpa H.
JIns cBapHBIX TPOHHHKOB Ge3 YKPETUIIOMIUX HAKIANO0K
H= 2s
gCE=) (8.36)

Jlns cBapHBIX TPOIHMKOB C YKPEIUIAIOWMMHI HAKIIAAKaMH, KOHCTPYKLHA KOTOPhIX
COOTBETCTBYET PUCYHKY 7.3a

- pu s, £1.5s
_ 2(s+0.55,)?
H= JEETT 8.37)
-  OpH s, >1.5s
_ 8s
H= D’ (8.38)

Jns 1WTaMIoOBaHHBIX M WTaMIIOCBAPHBIX TPOHHHUKOB, KOHCTPYKLHUSA KOTOPBIX COOT-
BETCTBYET PHCYHKY 7.36
npu r20.125d, u s 21.5s
H=44-—2_,

la — S

npu r<0.125d, win s, <1.5s (8.39)

H=31-2_

e — S
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Ilpu pacuere orBeTBacHuA (ceuenue B - B) B dopmynn n. 8.9.2 BMecTo HOMH-
HAIBHOM TOMIMKMHBE!I CTEHKH s TOACTaBIAerca dddekTuBHas s,, ompenenseMas co-

rIIacHo myHkry 8.9.3.
8.9.3. 3¢ dexTrBHAA TOMUNHA CTEHKH B CEYECHUH OTBETBJICHHS ONPEACAICTCA:
- TP HAUIMYHM BHYTPEHHETO JaBiCHHA (P #0):

8§, =(5—€) sp/mMax(sg.Spa)+cs (8.40)
rae S - HOMHHANbHaA TONUIMHA CTEeHKH, SR - pacyeTHas TOMIIHHA CTCHKH MArMCTpa-

s 6e3 ydeta ocnaGieHHA OTBEPCTHEM, onpenensemas mo m. 7.1.1, Spps - pacueTHas

TOJNIIMHA CTEHKH MAarucCTpaly C y4eToM OClablieHus OTBEPCTHEM, ONPEAENAETCH CO-
rnacHo 1. 7.4.2 npu y >75° u n. 7.4.9 npu 75°> y >45°.
- TP OTCYTCTBHH BHYTPEHHEro JAaBicHusa (P=0).

5, =(s—0)-@pp/ @, +c- (8.41)
3necs ¢, Beuucasercs no dopmyne (7.23), a pgpp NPHHUMAeTCA HaUMEHBbLICES
3HAYEHHE U3 ¢, H @, (@, BEMHUCHAETCA 10 GopMmyie 7.23)

PrD=MING;, @) . (8.42)

8.9.4. Koaduunentsr nHTEHCHPUKALMH HaNpPsKeHHH n3ruba npu OeHCTBUH M3-
rubarolero MOMeHTa U3 IIOCKOCTH TPOHHHUKa:

- B CBapHOM TPOHHHKE C OTHOIUCHHEM Hapy>KHOTO JHAMETpa OTBETBICHHA K
HapPY>KHOMY NHaMETpy MarucTpam d,/D, >05

135

= 22 sing)? ; (8.43)

o
- B CBapHOM TPOHHHKe ¢ OTHowWweHUEeM d,/D,<05, a Takxke B [ITAMIOBaHHOM
(1ITaMNOCBapHOM) TPOHHMKE
09
'"__H2/3(siny)3/2 ’
THE y - YTOJI MEX/Iy OCAMH MArHCTPAH H OTBETBICHHA (PHCYHOK 7.4). Yron nomken

(8.44)

HaXOAMThCA B AuianasoHe 90°> y >45°,

Koadduuuents unTeHcHHKalMN HanpsxeHui usruba npu aeitctsum m3rudaro-
HIero MOMEHTA B IUTOCKOCTH TPOMHHKA HEe3aBUCHMO OT €ro KOHCTPYKIIHH H OTHOILE-
HUA d,/ D, BoiaucisioTes no dopmyie:

i =0.75-i9 +025. (8.45)

8.9.5. XapakrepucTHKH cedyeHHs IpH pacuere Marucrpamu (ceuenus A-A u B-B)
onpenenstoorcs no ¢opmynam (8.28), a npu pacdere orserBicHHA (ceueHHe B-B) —

dopmymam:
W=-:-:-(da =55)% -SRp» F=7(dy—55) spy (8.46)
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B KOTOPBIX Sg, NPHUHUMAETCA MPH pacyeTe CBApHBIX TPOHHMKOB M BPE3OK KaK Hau-
MeHblllee U3 ABYX 3HA4YeHMH s, U sp - §;

Sgpp =min(s,,sp ;)
a mpM pacyeTe IITAMIIOBAHHBIX M IITAMIIOCBAPHBIX TPOHHHKOB KaK HAaHMEHBIICE 3Ha-
YeHHE U3 BENIMYHH S, H 5, i,

Spp =min(s,,s; &) .

8.9.6. Bpesku, KOHCTPYKUMS KOTOPBIX COOTBETCTBYET PHUCYHKY 7.3, pacCUMTEHIBa-
10TCs 10 opMyIaM CBapHBIX TPOHHUKOB.

8.9.7. Koadbuuments MHTEHCHHKALUMH HaNpsHKeHU# s TPOMHUKOB, BPE3OK U
HECTAHZAPTHBIX AeTalieil TpyOonpoBosa AOMYCKAETCA MOMYyYaTh HAa OCHOBE YHCIEH-
HBIX METOZOB PacyeTa WM Ha3HA4aTh MO JAHHBIM SKCIIEPUMEHTOB.

8.10 PacueTHble HANPAKEHHSA B Nepexogax
8.10. HanpsxeHnsa B KOHUSHTPHYECKHX M 3KCLEHTPHYECKHX MEpexomax, KOHCT-
PYKUMS KOTODBIX COOTBETCTBYET DHUCYHKY 7.2, ONpEAEeNsioTCs B COOTBETCTBHUM C
nyuxramu 8.7.1 — 8.7.9. TIpu srom ko3t dULIHEHTH HHTEHCHUKALIMHY OTIpeaensIoTCA
no ¢gopmyne

Sn

o =1, = max 2.0;[0.5+0.01a BEJ , (8.47)

Tae Sy W D, - TONIMHA CTEHKH M AMAMETDP MEHBLIETO OCHOBaHUSA NEPEXO/ia, MM, & —
yron HakmoHa obpasyioweii, epadyc (7.19). ®opmyna (8.47) cnpasemnusa npu
a<60° u s, 2001Dp.

8.11 PacueTHble HANPSKEHHSA B H30IALHH

TMonepeudoe ceuenne Tpy6 ¢ IMITY-usonduueit B momusTHAEHOBOH 06010uKe
npeAcTaBiseT coboH TpexcioiiHoe KOMbLO, HECYLeli CepaueBHHO KOTOPOTo ABISET~
¢ cranbHas Tpy6a. ITockonbKy H30MALMOHHAA KOHCTPYKLMA U CTalbHaA TpyGa A0MK-
Hbl paboTaTh KaK eAnHOE Lenoe (OTCIOSHHA He AONMycKaloTcs), B cinoe IIITY Bo3HMKa-
10T HOpMaJbHbIE M KacaTeNIbHbIE HANpPs)XEHUA (PUCYHOK 8.6), KOTOpHIE MOTYT NpHBEC-
TH K €T0 Pa3pylIeHHIO.

8.11.1. ITpononbHele HOPMaNIBHbIE HanpsbkeHus B ciioe ITITY

E, M3+M?
o == @+3C°WZ . (8.48)

rae My, M; - MOMEHTHI B ABYX B32HMHO NHEPNEHIMKYIAPHBIX ILIOCKOCTAX TPY6 M

MOMEHTBI COOTBETCTBEHHO B IUIOCKOCTH M U3 ILIOCKOCTH OTBOJA (TPOiHHMKa);
8.11.2. PaguansHble HOpMaNbHEIE HANPAXKCHUA:

07" = EmaxEnny s (8.49)
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TA€ &£pa - MAKCHMAIBHOE 3HAY€HHE OTHOCUTENBLHOM muHelHOH Aedopmauuu cnod
IIITY B paguajbHOM HalpaBiIeHHY,

e
o\

o,

Pucynox 8.6. - Komnonents! Hanpsxenui B ITITY — uzonauuu
8.11.3. Konsuesbie Hanpspreuns B ITITY gonyckaeTca BBIYUCIATE o Gopmyle

E
O';"y =0'¢‘ .”E",y >
TZle 3HAaYEHUE O, PACCUMTHIBAIOTCA Mo hopmyue (8.16).

(8.50)

8.11.4. Cpennne xacarenbHble HANpPSKEHUA B IONEPEYHOM (OKDYKHOM) HAIIpas-
JIEHUH
79" =YmG, (8.51)

rae y,, - OTHocurtenasHas nedopmauus casura cnos IIITY, a G - moayns ynpyrocta
TIITY Ha casur npu 140°C.
8.11.5. TIpononsHbIe KacaTenbHbIe HanpaxeHus B ITITY

q
V= —di_";’: , (8.52)
dmp — OUpexenserca no dopmye (8.6), 3aBUCUT OT CBOACTB IpYHTA 3aCHINKA U IITy-

6nHBI 3A103KCHHUA TPYGONpOBOAA NpH GeCKaHaNbHOMN MPOKIIATIKE.
8.11.6. DxBUBaIIEHTHEIE HATIPSKEHHA

.=\ -3, (8.53)
I'naBHBIE HANPAKECHUS 0 > 05 > 03 ABAAIOTCA KOPHAMH Kyﬁﬂ'leCKOI‘o YpaBHCHHA
0'3—110'2+]2O"'13 =0, (8.54)

B KOTOPOM:

L= +oi +o™

(8.55)
I =0{%0,” +a{"o;” + 05" oM (™Y - (zp” )2,
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L=o0{"cy%0;"” —ay™ (4 )2 —a:"y(ré)z .

8.11.7. Hanpsixxenus B ITIIM - u30i4uuu JOMYCKAeTCA PaCCUUTHIBATH H3NTOXKEHHOM
B JaHHOM naparpade Meronuke.

8.12 Pacuer Ha HHKIMYECKYIO IPOYHOCTD

8.12.1. Ouenka WMKIHYECKOH IPOYHOCTH NPOBOAUTCSA HA OCHOBE aHANM3a YCHIIUH,
onpefenseMbIX M0 JaHHLIM YTIpyroro pacuera Ha 3tanax 2 u 3. OCHOBHO# pacueTHOi
Harpy3Kkofi sBIfieTcs MalOLUMK/IOBOE TEMMEPATyPHOE BO3ACHCTBHE, BHI3BIBAEMOE KO-
JeGaHUAMH TEMIEPATYPBI.

8.12.2. Ha ocHOBe BepOSTHOCTHOH OLECHKH YCIIOBUil IKCIUTyaTaLK B TEUEHHE roJa
3a/1aeTCA TEMIEPaTypHad UCTOPHSA, COCTABJACHHAs M3 MOJHBIX UMKJIOB C Pa3INYHBIMH
M3MEHEHUAMH TeMiepaTypsl. TeMnepaTypHas HCTOPUA HMEET CIIeAYIOIHi BUA:

7 AT; NOi
7) ATy Noj
L7) AT2 N02
T ATy Nok

1 0OBIUHO CTPOMTCA B MOpAAKE YObIBAaHHA MHTEPBAIOB BPEMEHH M M3MCHEHHii TeMIe-
patypsl, T.e.
>7T3>..>1T,
ATy > AT, >..> AT,
npudeM AT| H 7; OTHOCATCA K HUKIIY C HauGOoJBIIAM U3MEHEHHEM TEMIIEpaTyPhI.

Kaxapi#t nuxi i -ro TMna xapakTepH3yeTcsa 4acTOTOi MOBTOpeRHs N, B onpeie-
JIEHHOM UHTEpBAJTIE BPEMEHH 7; M H3MEHCHHEM TEMIEPaTyphl AT;.

JlonyckaeTcs HE y4YMTHIBaTh W3MEHEHHA TEMIIEpATypHl B npenenax +2.5% Hau-
OonbLIero 3HaYeHHs, NPHUHATOrO B pacyere. [IpuMep 3amaHuA TeMIEPaTypHOil HCTO-
PHHU CM. B nipuoxenny B.

8.12.3. TIpn oueHke NMIIMHECKOH NMPOYHOCTH pacyeTHHI Cpok CiayxObl Tpy6o-
IIpOBOZA f, PEKOMEHAyeTcA NpUHKUMaTh He MeHee 30-TH JeT, eclu B 3aJaHHH Ha Npo-
€KTHPOBAaHHE HE OTOBOPEHO HHOI'O CPOKa.

8.12.4. IIpuBeeHHEBIE K XONIOAHOMY COCTOAHHIO Pa3MaXxy 3HAKOMEPEMEHHbIX YCU-

JMi 1A LMKIA ¢ HauOOoNbIWHM H3MEHEHHEM TeMIepaTyphl ONPEACIAIOTCA Ha Tane 4
pacyeTa Ui KaXA0ro pacyeTHOr0 CEUeHHA KaK pa3HOCTh YCHIIMit 1o 3Tanam 2 u 3.
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Mo = By (ME™ | E~ M | Eyg)

M, =EZO(Mf’“6/E—Mf“/Ezo)
M, = Ey(MP® | E- M | Exg) 620
N =Ey(NP% | E~N™"/ Ep)
3aech
- MO, s MP® NP . MOMEHTHI M HPOJOJBHOE yCHIHE B paboueM
COCTOSHUH TpyGonpoBona;

X0,
Mg™, M, M, N*" - 10 %e B X0n0ZHOM (He paGodYeM) COCTOSHHH
Tpybonposopa;

8.12.5. Tlo u3ameHenusm 3HAKOMEPEMEHHBIX YCHIIHH ONpeNeNAI0TCS:
- NIEPEMEHHBIE HANpPOKEHHA OT M3MEHEHHS OCEBOH Ciuisl N, H3TH-

Gatowero \/(ioMo)2+(i,~M,)2 H KpyTaAlmero M, MoOMeHTOB - mo dopmynam (8.18),
(8.20) u (8.21);
- NICPCMEHHBIC HANPSKCHHA OT BHYTPEHHETO NABJICHHA: KONBICBEIC
Oy Y PalnaybHbe 0, - 10 hopmynam (8.14) u (8.22);
- TIPEMEHHbIE TIJIaBHBIE HaNpAXEHHA o), O3, 03 - no (opmynam (8.25),
(8.26).

8.12.6. PasMax 3KBHBaNIeHTHEIX HANPAXKEHHIT IJ14 LMKIIA ¢ HaubOoNbIIeli pacueTHo#
TEMITEPATYPOH BBIYHCIIAETCA 110 POpMYIIe

Ao, =0y—-03, (8.57)
8.12.7. Pasmaxy S5KBHBAJICHTHBIX HAIPSXKEHHIl C MEHbLIeH TeMeparypoil cormnac-
HO TEMIIEPATYPHOK HCTOPHU PaCCHHTHIBAIOTCA 1O hopMmyie

AT .
Aoy = ATey s 1223k (8.58)

8.12.8. AMIUINTYJa 3KBHBIGHTHOrO ITHKOBOI'O YCIIOBHO-YIPYIOro HamnpshKEHHS
114 i-ro IMKIIa OnpefenseTcs no GopMynam:

Oge,i = O'SAae,i 3 (859)
8.12.9. fomyckaeMoe YHCIIO PACUETHBIX LHKIIOB C aMIUIMTYAOH O, ; IUIA M3EITHH
U3 YIJIEPOAMCTEIX ¥ IETMPOBAHHBIX CTajlel onpenensercs no gopMynam:

2
9360
%360 ) 8.60
[N0]1 {O’ae)i —64.5] ( )
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2
3920 J 8.61)

[Nol, =[a'ae,,~ “129

Ipu o, ; >129M1a , ucnionb3yloTcs 06e GopMyIB! M 3a pacueTHOe [Ny], mpHHH-
MaeTCH HAUMEHbLUEE M3 ABYX MONIYYEHHBIX 3HA4YCHUM; Npu 64.5Mla< o, ; <129MIla,
ucnons3yerca gopmyna (8.60); npu o, ; <64.5MIla uma npu [Ny]; = 108, Ionyckae-
MOE€ YHCJIO PACYETHBIX LMKIJIOB IIPUHUMAETCA [Ng], =105,

JonyckaeMoe YMCII0 PACUETHBIX UMKIOB JIA M3JENHH M3 ayCTEHHTHBIX CTa-
Jeit paccyuThIBaeTCs Mo popmynam

2
13000
[Noli -(m] ) (8.62)
8210 :
[Nol, =[%J - 00] : (8.63)

Ilpu o,,, >100Mlla , ucnone3ylotcs obe GopMmynbl U 3a pacueTHOE [N;], npUHK-
MaeTcsl HaMMEHBIUEE M3 ABYX IOMY4eHHBIX 3HaueHui; npu S0Mila<go,,; <100Mlla,
ucnonssyerca ¢opmyna (8.60); npn o, ; S50MIa unu npu [Ny], = 10%, nonyckae-
MO€ YHCNO PacyeTHHIX LIMKIOB NPHHHUMAeTCa [Ny]; =10°,

8.12.10. ITpoBepKa UMKIHUECKOH TPOYHOCTH NIPOU3BOAKTCA 110 dopMyre:

n<l, (8.64)
rae 7 - MOBPEXAaeMOCTb, HAKOIUIEHHAA B pe3yJIbTaTe MKIUYECKHX BO3AeHCTBHUI,
BbIuucnseMas o gopmyne (8.65);

(8.65)

B sr0ii popmyne

Ny, - 4HCIIO LMKIIOB i-ro THNA, ONpejeNieMoe Ha OCHOBAHMH TEMIICPATYPHOM UC-
TOPHH 32 BECh CPOK CITyX<ObI TpyOonpoBoaa 1, ;

[Ng); - IOMyCTHMOE YKCIIO MOMHBIX LMKIOB i-r0 THIA, ONpPEACIAEMOe COTTIACHO
myHkty 8.12.9;

i-HoMep uKiIa i=123,...,k;

8.12.11. DxBHBANIEHTHOE KOJHMYECTBO IOJIHBIX LHHKIOB, KOTOPOE MO NMOBPEXKAAEMO-
CTH COOTBETCTBYET 3Ha4UEHMIO, onpeaenieMomy no dopmyie (8.65)

k Ny
Ngi® =(N, o . .
o = d%m- (8.66)
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8.12.12. Ecnu 9KBUBaTEHTHOE KOJMYECTBO MOJHBIX HUKIOB N3{° MeHee Ny, , TO

pacdeT CIeAyeT NMPOU3BOAMTE Ha N, NOJHBIX LMKIOB. B 3TOM ciydae noBpexnae-
MOCTb omnpeaenderca no ¢hopmyine (8.67)

n={op.. 8.67
Wl @6
IIpumMep OLIEHKH UMKIIHYECKOH IPOYHOCTH CM. B MPUIOKeHHH B
8.12.13. MuHuMaIbHOE pacyeTHOE YHUCIO NOMHBIX HUKIOB Ny, BBIMMCIAETCA IO
(opmyne
(8.68)

min’* min/*

Nuin = min(N 0 N

- JUIA M30eHi U3 YIIIEpOAUCTHIX M JIETHPOBAaHHEIX CTaei

2
NO =[ 9360 ] , (3869)
min =| 5750+ [0]a) - 64.5

NO = 5920 i (8.70)
min | 0.75(lo]+[0)y0)-129 ) )

- IJIA M3ReNuH u3 aYCTCHHTHBIX craneit

2
N _ { 13000 ] ’ 8.71)
min ~{ 0.75([c]+ [0120) - 50

NG, =( 8210 )2 : (8.72)
075001 +[0T0)~100

8.12.14. KpuTepnu OHEHKM UMKIHYECKOH NMPOYHOCTH CHIBLGOHHBIX M JIMH30BBIX
OCEBBIX KOMIIEHCATOPOB CM. MyHKT. 8.13.9.

8.13 Pacyer Ha CTaTHYECKYI0 H WHKJIMYECKYI0 MPOYHOCTH CHIb(OH-
HBIX M JIMH30BBIX KOMINIEHCATOPOB

8.13.1. B TemIoBBIX CeTAX MCNONB3YIOTCA CHIB(OHHBIC H IHH3OBBIE OCEBEIE KOM-
neHcaTophl (pUCyHOK 8.7) ¢ rHOKHMH 3/IeMeHTaMH, CoOepXamuMHu oT 4-x no 10-tu
BOJIH.

KowMmniencarus TeMneparypHHIX pacIUMpeHMii OCYIIECTBIACTCA 32 CYET HONYCTH-
MOTO OCEBOTO XOJa KOMIEHCAaTopa, KOTOpHIH OOBIMHO 0G03Hauaercsa uyepes Ay /2.

Bennuuna Ag/2 onpeaemaerca U3 yciosHi craTmueckoi (1. 8.13.6) M umkimmyeckoi
IPOYHOCTH KoMIieHcaTopa (1. 8.13.9).
8.13.2. Cpennee okpy>XHOE HaNPMKEHUE OT BHYTPEHHEro AaBJICHHA
_ P-(D+H)
T~ (s—c)(z-2+4H/q)’ (8.73)

rae
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D, - HapyXHBI guamerp r'MOKOro 3IeMEHTa, MM;

D - BHyTpeHHUi1 AUaMeTp TMOKOro JIEMEHTa, MM;

s - HOMMHAJBHAS TONIIMHA CTeHKH rubkoro sneMeHTa (Nocne GopMUpOBaHHA),
MM;

§=5,(D,/Dp)’3 - COOTHOMIEHHE MEXIY MUHMMAJBHON H HOMMHANBHON TOMIIM-
HO# C YMETOM YMEHBIIEHHS TOMMKHBL IPY (HOPMHUPOBaHHH;

g - war rogpos (wmupuHa rodppa), MM;

H - BpicoTa rodpa, MM.

D —
H= "2 D s 8.74)
{ g
H
Dl D,
A2
N N
o
A /2
N N
k
Pucynok 8.7. - Cxema pa6otsl oceBOro KOMmeHcaropa
8.13.3. MakcumanbHOe 3KBUBaICHTHOE HAlIPSXKEHHE
ce=loptomp+or+ont), (8.75)
roe
- oceBoe MeMOpaHHOE HANPAKEHHE OT BHYTPEHHETO AaBJICHHA
i
ozP 20—o)’ (8.76)
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- OCEBOC HANPKCHHUC nsmﬁa oT BHyTpeHHeF 'O JaBJICHUA
PH*C, |

re——

2(s- c)2

- oceBoe MeMOpaHHOe HampskeHHe OT AeOpMAlMM  PaCTAKEHHA-CKATHA
cunbgona

CzbP= 8.77)

3
Ea, } s
= el B 8.78
T 2s Cj[ H] ’ ( )
- oceBoe M3rubHOe HanpsKeHHe OT AePOPMALMHU PaCTDKEHUA-CKATHA CHIIb-
¢dona
SEsA,
CHT="3 " 8.79
*T" 3Hcy (8.79)
B atix dopmynax

A, -~ pacyeTHOE OCeBOE NESPEMEUICHHE OAHOTO l"O(l)pa, ONpeacisICMOC 10 d)OpMyJIC
8.80;
Al = Anp/n (8.80)
A”p — pacyeTHOE OCE€BOE NMEPEMeELIeHNe KOMIIeHcaTopa oT JIeCTBHA BCEX Harpy-

xarolux (GakTopoB, KPOMe BHYTPEHHErO JaBICHHA;
n - KOJIM4eCTBO TodpoB (JIMH3);
Cr, Cp 1 Cy - K02GOUUHMEHTEI, OnpeaeNseMEIe COrNAcHO MyHKTY 8.13.4;

8.13.4. 3navenua C,, C, U C; DacCYMTHIBAIOTCA B 3aBUCHUMOCTH OT Gespasmep-

q q
HBIX IIapam 0B IO HPOBAHHOI'O JJIECMEHTAa Y =-— H = IIpA
pameTp bpup 2H ’ 2.2;7(D+H)s P

0<y<12 u 02< #<4, no popMmynam
Cf =ny+my+ n272 + n3;'3 + n‘,,}'4 + n575
Cp=my +m,y+m272+m373 +m474 +m57f5 . (8.81)
Ca=q0+qr+qr* +asr° +qar* +a57°
3nech
- K03(QUIMEHTH! #; OnpeAensoTcd no Tabnuue 8.5,
- xodpdurmenTsr m;: npu y<0.3 onpenaensiorcs mo Tabmuie 8.6, a mpH
¥ >0.3 no Tabnuue 8.7,
- xoddduIMeHTs! g; onpeaenstoTca no Tabnuue 8.8.

Jina poMeXyTOYHBIX 3HaYEHNA £ K03(PUIMEHTHI ONpPENEIA0TCA IMHCHHON HH-

TepnonAuuei. JlomyckaeTcs HCMOMb30BaTh TakxkKe rpaduky, NpHUBeJEHHbIE Ha PUCYH-
kax 8.8, 8.9 u 8.10.
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Ta6nuna 8.5
B ny n ny m ny ns
0.2 1.006 2.375 -3.977 8.297 -8.394 3.194
0.4 1.007 1.82 -1.818 2.981 -2.43 0.87
0.6 1.003 1.993 -5.055 12.896 -14.429 5.897
0.8 1.003 1.338 -1.717 1.908 0.02 -0.55
1 0.997 0.621 -0.907 2.429 -2.901 1.361
1.2 1 0.112 -1.41 3.483 -3.044 1.013
1.4 1 -0.285 -1.309 3.662 -3.467 1.191
1.6 1.001 -0.494 -1.979 4,959 -4.569 1.543
2 1.002 -1.061 -0.715 3.103 -3.016 0.99
2.5 1 -1.31 -0.829 4.116 -4.36 1.555
3 0.999 -1.521 -0.039 2.121 -2.215 0.77
3.5 0.998 -1.896 1.839 -2.047 1.852 -0.664
4 1 -2.007 1.62 -0.538 -0.261 0.249
Tabnuua 8.6
B my m " my my ms
0.2 1.001 -0.448 -1.244 1.932 -0.398 -0.291
0.4 0.999 -0.735 0.106 -0.585 1.787 -1.022
0.6 0.961 -1.146 3.023 -7.488 8.824 -3.634
0.8 0.955 -2.708 7.279 14.212 -104.242 133.333
1 0.95 -2.524 10.402 -93.848 423.636 -613.333
1.2 0.95 -2.296 1.63 16.03 -113.939 240
1.4 0.95 -2.477 7.823 -49.394 141.212 -106.667
1.6 0.95 -2.027 -5.264 48.303 -139.394 160
2 0.95 -2.073 -3.622 29.136 -49.394 13.333
2.5 0.95 -2.073 -3.622 29.136 -49.394 13.333
3 0.95 -2.073 -3.622 29.136 -49.394 13.333
3.5 0.95 -2.073 -3.622 29.136 -49.394 13.333
4 0.95 -2.073 -3.622 29.136 -49.394 13.333
Tabnuua 8.7
ﬂ my m my my my ms
0.2 1.001 -0.448 -1.244 1.932 -0.398 -0.291
0.4 0.999 -0.735 0.106 -0.585 1.787 -1.022
0.6 0.961 -1.146 3.023 -7.488 8.824 -3.634
0.8 0.622 1.685 -9.347 18.447 -15.991 5.119
1 0.201 2.317 -5.956 7.594 -4.945 1.299
1.2 0.598 -0.99 3.741 -6.453 5.107 -1.527
1.4 0.473 -0.029 -0.015 -0.03 0.016 0.016
1.6 0477 -0.146 -0.018 0.037 0.097 -0.067
2 0.935 -3.613 9.459 -13.228 9.355 -2.613
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B my m my m my ms
2.5 1.575 -8.646 24.368 -35.239 25.313 -7.157
3 1.464 -7.098 17.875 -23.778 15.953 -4.245
3.5 1.495 -6.904 16.024 -19.6 12.069 -2.944
4 2.037 -11.037 28.276 -37.655 25.213 -6.716
C p= ¢
s 22\/D,s
28
27
28 02
04
:: V'V Jos
2.3 < ,/’/
22 1
21 L] . -
2 4 Pdyd 08
18 Z d ,’/ ~
1.8 '// L~ ]
17 4 d%rd > - 1.0
16 Vb ,/’
15 y. / > L~ - Poa
14 '///4 o - L~
A ol 1
1.3
|- 11
1.2 " — 12
a4 7L~ - L1
.1 — ———
0.91 =
b - — N N N .
08 ~ \\‘\ — =
z NS
0.5 = —
o \l\\\ §§ L T 16
’ ~ [~ ] -
0.3 fFoam— 20
[~ [t !
0.2 = —1, 5
01 = 30
0 | | $ i,
0.1 0.2 0.3 04 05 06 07 08 09 1._4q
Ly
Pucyrox 8.8. - I'paduxu s onpenenenns koadpduuuenra C,
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Pucynok 8.9. - I'paduku s onpenenenus kodpduuuenta C,
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Pucynok 8.10. - I'pamkn ans onpeneneHus koddduunenra C,
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8.13.5. B ciyuae, ecnu 0ceBast XeCTKOCTb CHIB(OHHOTO HIM JIHH30BOTO OCEBOTO
KOMIIEHCaTOpa C; HEHM3BECTHA, JONMYCKAaeTCA ONPEACNATE ee o hopMyIie

___® DpE|ls i
A== ney [H ] o ®82)
rae v - koadduuuent ITyaccona
TabGnuua 8.8

B 90 il g2 3 94 ds
0.2 1 1.151 1.685 -4.414 4.564 -1.645
0.4 0.999 1.31 0.909 -2.407 2.273 -0.706
0.6 1.003 2.189 -3.192 5.928 -5.576 2.07
0.8 1.005 1.263 5.184 -13.929 13.828 -4.83
1 1.001 0.953 3.924 -8.773 10.444 -4.749
1.2 1.002 0.602 2.11 -3.625 5.166 -2.312
14 0.998 0.309 1.135 -1.04 1.296 -0.087
1.6 0.999 0.122 0.351 -0.178 0.942 -0.115
2 1 -0.133 -0.46 1.596 -1.521 0.877
2.5 1 -0.323 -1.118 3.73 -4.453 2.055
3 1 -0.545 -0.42 1.457 -1.561 0.71
3.5 1 -0.704 -0.179 0.946 -1.038 0.474
4 1.001 - 0.955 0.577 -0.462 0.181 0.08

8.13.6. Kputepun CTaTH4ECKOH MPOYHOCTH CWIB(OHHBIX M JIMH30BBIX KOMIIEHCA-
TOpOB

o, 5[0o]
o.p<[o] . (8.83)
O,p+0up <2.5[0]
B cnyyae ecnd AnuvHa UWIMHAPHYECKOH KpaeBO#l 30HBI I'MOKOTo 3/neMeHTa
12 JGT)D (pucyHox 8.7), oHa n0mikHA GBITE JONONHHUTENBHO NMPOBEPEHA Kak TpyOa,
paboTaowwas noj AeficTBeM BHYTPEHHEro JaBieHus cornacHo myHkty 7.1. Ecmu xe
1> ,/(s ~¢)D , HanpsKeHHd B UMIMHAPUYECKOH KpaeBoif 30He T'MOKOro 3IeMeHTa
JIOTDKHBI OTBEYATh YCJIOBHIO
pp (1
2s-)| 1.5{(s-c)D

Ilpumeyanue - [lnd KOMIEHCATOPOB HOPMATH30BAHHEIX KOHCTPYKIMI NpoOBEepKa cTa-
THYeCKOH MPOYHOCTH COTJIacHO TPeGOBaHUAM HACTOSILEro MyHKTa He obs3aTenbHa.

}5[0]- (8.84)

8.13.7. DKBHBANEHTHOE HANPAKEHUE o> JUIA pacyeTa UMIIMUECKOH Mpoy-
HOCTH OT BCEX BO3/eiicTBHit B pabouyeM cocToAHHH (Ha 3Tame 2 MOJHOTO pacyeTa) pac-
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cunteiBaerca no gopmyne (8.75), a oT Bcex Bo3ACHCTBHH B XOJIOAHOM COCTOSHMH (Ha
JTarne 3 NoJHOro pacyera) — no dopmyine

3
O"S ) = 2T T OzbT +
8.13.8. AMIUIMTY2a MECTHOTO YCJIOBHO YNPYTOro HanpsXKeHHA JUIA LIHKJIA C Hau-

Gonsieii Temneparypoit T
0.5|a£2) —0'9) IIE,,. (8.85)

Ogel = ’
Ps

Tac

@, - X03bOHINEHT CHIDKeHH LUKIMYECKO# MPOYHOCTH cBapHoro mBa. Ilpu or-
CYTCTBHM HaHHBIX CleXyeT NpHHUMATh ¢, =0.8. i1 HOPMaNH30BAHHBIX KOHCTPYK-
LiHi1 KOMITIEHCATOPOB @, =1.

K, - Teoperuvecknii kod(HIMEHT KOHIEHTPALHH HANPAXKEHHH, IPUHHMAEMEIH
no Tabmuue 8.9.

AMIUTUTYABI HanpsoKeHUWH JUIA UHKIOB € MEHBINEH TeMIepaTypo, onpeaenseMoi
TEMIIEPaTypHO# HCTOpHUeil, paCCIUTHIBAIOTCA cornacHo I. 8.12.7.

8.13.9. Vcnosue quinuieckoil NpOYHOCTH OCEBOr0 KOMIIEHCATOpa

3Ke

n= [13(‘)] <1, (8.86)

rae
NG® - KomMYecTBO SKBMBAJICHTHBIX MONHEIX LIUKIOB IO dopmyie (8.66),
[No] - HOMYCTHMOE YHCIIO MOJIHEIX LHUKIIOB 10 CEPTH(HUKATY Ha U3JEIHe.

Ta6nauna 8.9
Koadpuunent
OneMeHT KOHLICHTPaLH
kO'
CrnnbhOHHBIM KOMIIEHCATOP U3 YIIIEPOAMCTOH 1 IETHPOBAaHHOM HE 12
AYCTEHHTHOH cTanu
CunbhoHHBIN KOMIIEHCATOD U3 aYCTEHNUTHOM CTaMn 1.05
JIMH30BEI KOMIIEHCATOP U3 YIVISPOAHCTOR H JIETHPOBAHHOM He 22
aYCTCHHTHOI CTaJH
JIMH30BBI KOMIIEHCATOP U3 ayCTEHUTHON CTaNnu 2.0

9 IIOBEPOYHBI PACYET HA YCTOMYHUBOCTH

9.1 IlIpoaojnHOE CZKMMAalOLIEe YCHIHE

9.1.1. [ns npaMoMMHENHBIX NOA3EMHBIX M HA3eMHBIX Y4acTKOB TpyGompoBoza
IpPH OTCYTCTBHM TNPOZONBHEIX NepeMeleHuit (pucyHok 9.1), MPoJoIbHOE CXKHMAIo-
1ICC YCHIIHE PABHO:
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P(D,~s
N= —aATEF+v—(—29—)F . ©.1)
S
Jlns Ipyrux cxeM npopoibHOe ycuiaue N ONpenendaeTcs pac4eToM Tpy6ompoBoia
Kak ynpyroii CTep)xHeBO# CHCTEMEI C Y4ETOM PealibHO# KoHbHrypauun Tpybonposo-
Ia, TuOKOCTH 3JIEMEHTOB, CHJ1 TPEHUS B OMOPaX CKOJBKEHHUA M B3aUMOAEHCTBHS C
TPYHTOM 110 METORAM CTPOUTENBHON MEXaHHKH CTEPHKHEBBIX CHCTEM.

4 | A
] 2

PN y-9

PucyHok 9.1. - [IpaMonuHeiiHbI# y4acTOK, 3aXKaThli MeXIy ABYX MEPTBBIX
WM LWAPHAPHO-HENOABINKHEIX ONOP

9.1.2. TIpu pacuerax Ha yCTOHNYMBOCTB, 3HAYCHHA YIACPKHBAIOIKUX HArpy3oK O, ,
Or, g (cM. pasgen 5.2) NpUHMMAIOTCA C Yy4€TOM KO3((HLUHEHTOB HACKHOCTH MO
Tabnuue 6.1 MeHbLIE eAMHULIBL.

9.1.3. Jlonyckaerca Mcnosb3oBaHue Gonee TOYHBIX YHCIEHHBIX METOZOB pacyeTra
Ha YCTOMYMBOCTb C yYETOM Pa3BUTHS YNPYTOILUIACTHYECKMX AedopMaunii u ocobeH-
HOCTEH TeMIlepaTypPHBIX BO3AEHCTBUM, CBA3aHHBIX C pelakcalued TeMnepaTypHbIX
HaNpsHKCHHUH NPU BBINYYHBAHHH.

9.2 TIpopojibHasi yCTOHYHBOCTH YHACTKOB GecKkanaJbHOM MPOKIAAKH

9.2.1. B tpy6onpoeoaax GeckaHanbHON NPOKIAAKK B IPYHTE NIPY AEHCTBHH MOJIO-
JKUTENBHOTO TEMIIEPATYPHOTrO Mepenana B cedeHHH TpybompoBoja BO3HMKAET Mpo-
JONBHOE OCEBOE CXKHUMatollee ycuiaue N, KOTOpOe MOXET MPUBECTH K BBIIYYHBAaHHIO
noa3eMHoro TpyGonpoBosa B BepTHKIbHOH MaockocTH (pucyHnok 9.2a). Iloatomy
KOHCTPYKTHBHbIE NapaMerps! (KOHGUrypauuio ocH TpybonpoBosa, ero riaybuHy 3a-
JIOXKEHUS) PEKOMEHIYeTCs ONpPEeAeNaTh U3 YCIOBHA obecredeHNs NpORONbHOH yCTol-
YHUBOCTH:

N<[NY/m, 92)
rae

N — pacueTHOe NpOHOJBHOE OCEBOE YCHIHE B cedeHuH TpybonpoBoxa, ompeje-
JI1€MO€E B COOTBETCTBMM ¢ 1. 9.1.1, H,

[N] —gomyckaemoe npoaoiasHoe yeuiue (H),

m - kK03 (PHLUHMEHT 3anaca 110 YCTOHYHBOCTH, MpUHUMaeMetii 2 =1.1.

9.2.2. lonyckaemoe NpoJOSIbHOE YCHIINE onpeaensercs no gopmyiie

5y ©.3)

0

[V]=

rae
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Q — pacueTHas yAEpKHBAIOIAs Harpy3ka rpYHTOBOM 3achinkH, H/mm (pUCyHOK

9.26);
fo — CTpena HadanbHoro usruba TpyGonposona (MM), KOTOPYIO OMYCKAETCA NPHU-

HHMAaTh PaBHOH f, =£,/200, HO He MeHee 10 mm.
¢y - LMHHA BOJHB! BEIMyYMBaHUA (MM), BRIYHCISETCA 10 GopMyie:

EI
2= ”&[I;I M, (9.4)

3HayeHNs yAep)KuBaloled Harpy3ku O OnpeaeiseTcs no gopmyie:
Q=0,+20r +q H/mnm, 9.5)
Q,, - Pac4eTHBI BEC YCIIOBHOTO CITOA FPYHTa Hax Tpy6oit H/u;
OF - pacueTHas CHJIa TPEHWs, YACPKUBAIOIAsA YCIIOBHEIH ClIof rpyHTa H/M;
q - pacdeTHsI Bec TPYOHI C M30JALHEH H TEIUIOHOCHTENIEM Ha COVHULY UIHHBL
Tpybonposoxa H/mm.

D,
Qw=(Z --85-7r)Dkyq, Himm, (9.6)
Or =0.572p22(1—sin¢2p)tg(pep H/mm. .7
a) )
2
EEEEEZEEEEEEREREEEE
”——:f.-'\\

o I_@'TE.T_\ AN

Pucynok 9.2. - BeinyunBanue noaseMHoro Tpy6onposona

9.3 MponoabHas ycToHYHBOCTL HAX3eMHBIX YYACTKOB H Y4aCTKOB B
KaHaxax

9.3.1. Ina tpyGonpoBoaoB, NMPOKIAALIBAEMEIX Ha CKOJB3AMIMX OMopax (Haa3eM-
HBIX, B KaHalax), yciaoBHe o0ecreyeHns NMpoAONbHON YCTOHYMBOCTH BRINIALHT Clic-
RyroumM obpasom:

N[N, 93
rae

N — npomoneHOE 0CeBOE YCHIIME B CEYEHHH TPyOONpoBOa, ONpeAe/sieMoe B CO-
oTBercTBHM ¢ 1. 9.1.1,
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[N] — monyckaeMoe NpOJOIbHOE yCHITHE,

N
[N]= [Nl
.9
[N]p - BomycxaeMoe OCEBOE CHKMMAIOILEE YCHIHE H3 YCIOBHA MPOYHOCTH
[Nlg = F-150] H; (9.10)

[N]y - ZOMyCKaeMOE OCEBOE CXMMAIOILEE YCHIHE H3 YCIOBHA YCTOMYMBOCTH,
[Nly =max([Nlyy,[Nly2)/ m; 9.11)

m - x03QPHULUHMEHT 3armaca no yCTOHYUBOCTH, ACMYCKAETCA NpUHUMaTh m=1.1.

Ta6Gnuua 9.1
Ko-
o o addu-
PacuerHas cxema JleBniit kOHEL Ipaseriii koHely b
LIMEHT
|4
3anenka-3anenka
MeprBas onopa, MeprtBas onopa,
T ~ HalpasJAKILAs HanpasnAowWan
1 . OIIopa C 3alleMie- | Ofnopa C 3alleM- 0.5
) R—— 1 HHEM OT fIOBOPOTA, | JEeHHEM OT NOBO-
o~ — ~ a
—'— T TPOHHHK poTa , TPOMHUK
L
3ajgenka-IapHUp HenoasmxkHas
p MeprtBas onopa,
1 o= onopa, Hanpas-
——————— <=~ | Hanpasnsiouwas
1 A NAKOIIAA OTIOpa
} L oIopa ¢ 3amemie- 6 0.7
e it HHEM OT OBOPOTA. €3 3alIeMIICHHA
—r' JF,‘\ OHHMK > | ot noBopora, oT-
L TP BOIL
Henoasmwxxas
HenopsmxHas ornopa, Hanpas
IlapHup-mapHup onopa, Hampas- pa, Hatlp
B ——" natolas oropa 6e3 | oA onopa 1.0
R A P 6e3 3atemieHus )
L | 3aleMIEHUA OT
OT NOBOPOTA, OT-
[IOBOPOTA, OTBOA BOX

[Ny, - DOITyCKaeMO€e OCEBOE CKMMAIOMIEE YCHIHE U3 YCIOBUA yCToiunBocTH Gec-

KOHEYHO JAJIMHHOTO NPMOTO TPYOONpPOBOAa Ha CKOMB3ALIMX onopax (pucyHok 9.3)

[N]y1 = 41 ],q6#6F2E5[3 [[;

M - KO3 PUIKEHT TPEHHS B CKOJB3ALUMX ONOPAXx.

9.12)
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[Nly, - DOMycKaeMoe OCEeBOE CKHMMAIOMMIECe YCHINE M3 YCIOBUA YCTOHYHBOCTH KO-
POTKO# TPYOBI 6€3 MPOMEKYTOYHEIX ONOp H 63 yueTa HaualbHEIX SKCLEHTPHCHTETOB
(pucyHok B Tabn. 9.1).

2
n*-EI
[Ny, =40——= H; (9.13)
(9]
v - KO3pPUUHEHT CBOGOAHOM ANMHEI, ONPEAENAETCA B 3aBHCHMOCTH OT YCIOBHI

3aKpeIUIeHHs IPAMONMHEHHOr0 yyacTka TpyOOnpoBOAa B COOTBETCTBHH C Tabu. 9.1;
L - paccroguue Mexy onopaMu, MM (cM. Ta6i. 9.1).

Cxonp3siine onophl

N N
—»> | <+
PucyHok 9.3. — ®opma notepu yCTOHYHMBOCTH
6ECKOHEYHO AJIMHHOrO TpyGOonpoBoja Ha CKONMB3AMX ONopax

9.3.2. JlonmyckaeTcs onpeaenars cBOOOAHYI0 MIHHY L WM NPOU3BOAMTEH NpO-

BEPKy YCTOHYMBOCTH 1o Gosiee TOYHBIM CIEIHANBHEIM METOJIaM, C YIETOM PEeaTbHOH
MPOCTPAHCTBEHHOM KOH$UIypalMu Bcero TpyGonposoaa.

10 MOBEPOYHBINA PACYET HA IPOYHOCTbH
TPYBOIIPOBOJIOB M3 'NBKHUX NNOJIMMEPHBIX TPYB

10.1 O6uue moJoKeHUs

10.1.1. PacyeT IKCIUTyaTaUMOHHBIX NapaMeTpoB (paGouero naBmeHus P, cpoka
ciyxO5bl ¢, U TeMnepaTypsl T ) rHOKUX MOJHMEPHBIX TPYO MPOBOAAT HA OCHOBE TEM-
NepaTypHO-BPEeMEHHO# 3aBUCHMOCTH NPOYHOCTH.

JnuTenbHas NPOYHOCTH TPYG M3 CHIMTOrO MONHITHIICHA OMMCHIBACTCH 3aBHCHUMO-
CTBIO BUIIA

lgt, = f(T,Igo), (10.1)
a JUIMTECIbHAA NMPOYHOCTh apMHPOBAHHBIX pr6 N3 CUINTOrO IMOJIMITHIICHA
lgP=f(Tlgt). (10.2)

3nech
¢, - pacueTHOE BpeMs SKCIUTyaTauuu {(CpoK ciry>x0sl), vac;

O — pacyeTHOe HampsKeHHUEe B cTeHke TpyOrl, Mlla;

P —pacuetHoe nasiaenue, Mlla;

T — pacuetHas paboyas TeMneparypa, °C.

Omnmpuieckue 3apucumoctd (10.1) u (10.2) ycranaBnuBaioTcs B HOPMAaTHBHOM
JOKYMEHTaLMH Ha Tpy6sI (cTaHaaprax, TY u T.n.). B 3aBHCHMOCTH OT TOro, Kakue B2
U3 TPeX NapaMeTpoB 3aJaHbl, BO3MOXKHB! Pa3NYHEIE BAPHAHTHI PELICHHS, [PEACTAB-

© Accounaums «Pocrexaxcneprusan, 2009

64 © Hayuno-texunyeckoe npeanpustue TpyGonposoa (OO0 «HTII Tpy6onposoa»), 2009



CTO POCTEXOKCIIEPTH3A 10-001-2009

nennsie B Tabmuue 10.1. Kak npaBuno, ms nomydeHus TpeGyeMoro pesynsTata HeoO-
XOZIMMO HCIIONB30BATh METOJ] MOCHE0BATENbHBIX MPHOMDKEHMI.

10.1.2. HuxenpuBeOeHHbIE NYHKTHl CTAHAAPTa M3JIATalOTCA NPUMEHMTENBHO K
TpyOam, usrorosnenusiM no TY 3A0 «3asop AHJI I'asrpy6ruract» [11], [12], [13].
Ho B npuHuMIe OHM PaclpOCTPAHAIOTCA Ha MoGble THOKHE MOMHMEpHBIEe TPYOh!, 1s
KOTOpBIX H3BeCTHHI 3aBucuMoctH (10.1) u (10.2).

10.1.3. ITpumepr! pacuera coriacHo TpPeGOBaHUAM HACTOAILETO pa3jena CTaHAapTa
NpPUBENEHBI B Ipuioxennu [I.

Ta6auua 10.1

Ypasuenue | 3anaerca | Onpenensercs
t., T o
(10.1) o, T [
i, o 7
t., T P
(10.2) P, T Ic
fe, P T

10.2 Hecyman cnoco6HocTh rubkux tpy6 «Msonpodiexc» n
«H3onpodaekc - A»

10.2.1. Hecyman cnocobHocts Tpy6 «HM3onpoduexc» M3 CLUMTOrO MOMMITHICHA
PacCHMTHIBAETCS 110 YPABHEHHIO
1gt, =~105.8618 + 57895.49/(T + 273) - 24.79971g o ~18506.15/(T + 273)1g0 (10.3)

IMpumeganue - KoadduunenTsl ypaBHeRNA ABIAIOTCA OOIIENPHHATEIMH H YCTaHOBJIE-
HBI, B TOM 4uicite B Mexxaysaponsom cranaapre [15].

10.2.2. PacyeTHrle HanpsHXXeHUH B CTEHKE TPYyObI
o <no], (10.4)

rie n — ko3pduureHT 3anaca, HpyYHUMaeMsli cornacHo nyHkry 10.2.7.

3HaueHUs AOMYCKaeMbIX HANMPAXKEHHH M COOTBETCTBYIOIINE MM CPOKH CIyXObI
Tpy6 «H3onpodnexc» mpu moCTOSHHOM pacqHETHOH TemmepaType npUBEAeHHI B Tab-
nuue 10.2.

10.2.3. JonyckaeMoe naBneHue B TpyGonposone

2g]

SDR-1’
rae SDR - cTaHapTHOE OTHOLIEHHE HapYXHOro AHaMeTpa K TONIIMHE CTEHKH TpYOhI,

OAMHAKOBOE 11 TPYO UCTIOB3yEeMOil CepHH.
10.2.4. Hecymas cnoco6HOCTE apMHPOBAHHBIX TPYO M3 CIIMTOrO MOJMATHIEHA
«H3omnpodnexc — A» pacCUMTHIBAETCA 110 YPABHEHHIO

Ig P =1.6599 - 0.0037(T +273) + 0.031761g¢, — 0.0001482(T + 273)1g¢, . (10.6)

3mecs pacueTHoe faBieHHe

(P1= (10.5)

© Accouuanus «Poctexakcnepruaay, 2009

© Hayuno-Texnuueckoe npeanpuatue Tpy6onposog (000 «HTII TpyGonposoay), 2009 65



CTO POCTEXOKCIEPTH3A 10-001-2009

P=nP]. (10.7)

KosddunyeHTs! 3anaca » NIpUHAMAIOTCA cOracHo nyRKTy 10.2.7.
3HayeHHs JOMYCKaeMEIX JABJIEHHH M COOTBETCTBYIOIIME CPOKH CIYXGbl Tpy6
«M3onpodekc - A» Npu OCTOSHHOM TeMIlepaType, npuseaeHs! B tabmuue 10.3.

Ta6auua 10.2

o~ | Jomyckaemoe HanpsokeHne [o], Mlla
Pacuernas temnepatypa, °C 10 nor 75 mor 50 mor
20 7.76 7.68 7.62
30 5.74 5.68 5.63
40 5.10 5.05 5.00
45 4.81 4.76 4.72
50 4.55 449 4.46
55 4.29 425 4.21
60 4.06 4,01 3.98
65 3.84 3.80 3.76
70 3.63 3.59 3.56
75 3.44 340 3.37
80 3.26 3.22 3.19
85 3.09 3.05 3.02
90 2.93 2.89 2.87
95 2.78 2.74 2.72

Ta6uanua 10.3

PacuerHas Temmepatypa, °C Honyckaemoe nasnenue [P), Mlla
10 et 25 ner 50 et
20 2.64 2.61 2.59
30 1.98 1.95 1.94
40 1.79 1.77 1.75
45 1.70 1.68 1.66
50 1.62 1.59 1.58
55 1.54 1.51 1.50
60 1.46 1.44 142
65 1.39 137 1.35
70 1.32 1.30 1.28
75 1.25 1.23 1.21
80 1.19 1.17 1.15
85 1.13 1.11 1.09
90 1.08 1.05 1.04
95 1.02 1.00 0.99
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10.2.5. na TpyGONpOBOAOB TEIUIOBEIX CETeid, paGoTaloMX IPY NEPEMEHHBIX yC-
JIOBHAX 3KCIUTyaTauuy (KoaeOaHH TEMIEPATYPs! M JABJICHUA), HECYIIad CHOCOOHOCTE
OMpeAenaeTCs Ha OCHOBE ypaBHenuit jurensHoi npounoctH (10.3) u (10.6) ¢ yuerom
TemnepaTypHoil ucTopur. O643aTeNbHBEIM YCIIOBUEM OLICHKH HECYILEH CcrocoGHOCTH
rUGKHMX MOIMMEPHBIX TPYD, UCIONB3YEMBIX B TEIUIOBBIX CETAX, ABIAETCA BIJIIOYEHHE B
TEMIIEPAaTypHY!0 UCTOPHIO MAaKCHMAIBHO JOIYCTHMO# TeMnepaTypsl (0GBIMHO He npe-
seimatomeii 95°C) u TeMneparypst 100°C, kOTOpas OTHOCHTCA K aBapHifHOMY KpaTKO-
BpPeMEHHOMY BO3AEHCTBHUIO,

10.2.6. TemnepaTypHast HCTOPHA CTPOUTCA HA OCHOBE BEPOATHOCTHOMH OLIGHKH yC-
JIOBHI{ 3KCILTyaTaUyy U UMEET BUJ, NpelcTaBleHHol B Tabmuue 10.4. B nepssix AByX
rpadax Tabauuel NPUBOLATCA CPENHECYTOUHbIE TEMMEPAaTypPhl HAPY)KHOTO BO3AyXa H
HX MPOJOJDKUTENBHOCTh B T€YEHHE roAa JUIA 3aaHHOTO reorpadudeckoro paioHa.
Hns xaxmoit TeMmepaTyphl Hapy)KHOTO BO3Ayxa T, ; B rpade 4 mpoctasnserca pac-

yeTHas TeMmneparypa 7,, COOTBETCTBYIOLIAs TeMIIEpaTypHOMY rpaduKy nojayu Temna.

Ha ocHoBaHuM 3TOit TeMneparypbl M HPEAINONAraeMOro ACIYCKaeMOTO HaNpMKEHHA
WK paGouero aasneHus no ypasueuusm (10.3), (10.6) n dopmynam (10.4), (10.7) pna
Kaxaoi crpoku Tabimuus! 10.4 paccYMTHIBACTCA MNpedenbHas MNPOJOIKUTENBEHOCTD
paboThl ¢, .

Tabnuua 10.4

Crentiecyrod Hosna Bpemenu P TIpenensHaa npo-
Teiriﬂz-rw ) :3: Konuuectpo| AHeH K; ¢ acueTHad | o mKuTeNnbHOCTD
- o .. ITemneparypa
patyp nueli B rogy | Temniepatypoii P paboThI IIpH TeMne-
ayxa X 7 B CETH patype T,
TH,I ) OC i Hy 7; , oC i
a t,, vac
1 2 3 4 5
Tn,l K, a Tl n
Tyn K, a T, 153
Ty k-1 Ky Qj-y T g
Tn,k Kk ay Tk 1
- K1 g+l T4 Lisy

B Ta6nuue ucnonb3yoTes CleayoLHe YCI0BHbIE 0003Ha4YeHUA
T, — CPeNHECYTOYHad JeTHAS TEMIEPaTypa HapyXKHOTO BO3AyXa, IPEBHIILAIOIIAs

8°C
K, — KOM4eCTBO CYTOK ¢ TeMneparypoit 7, , npessiuaromeri 8°C;
T, 4 — MHHMMAJIbHAS 3UMHAA CPEIHECYTOYHAS TEMIIEPATyPa HAapy)KHOT'O BO3MyXa;

T, — pabovas TemmnepaTypa He OTAIIMBaeMOro nepHoaa (0OBIMHO MPUHHMAETCA
20°C);
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T; — MakCHMaJbHO JOMyCTHMas pabodasd TemmepaTypa B Te€UeHHME BCETO OTOIH-
TeBHOTO neproaa (kak npasuio, 7 <95°C);

Ty, — pabodas Temneparypa, Gimmkaiinag no BeIMYMHE K MAKCHMAIEHO JOMyC-
tHMO# T;_; < T; (06sraHO MeHbIe Temneparypsl T, Ha 1-2°C);

Ty, — KPaTKOBpEMEHHO RelicTByiomias (aBapHiiHasa) temmepatypa Tp,, > Tg,

MpHHUMacMast, kak npasuino, 100°C,
{ — npeaenbHas NMPOJOIKHTENLHOCTh paboTH TpyGONpoBOAa NMpPH TeMIepaType

T; , uvac. Onpenensercs no dopmynam (10.3) u (10.6);
@; - IOJA BPEMEHH AHeH K; ¢ TemnepaTrypo#t T, ;:
= Kl
TRkl
Z_:l K; (10.8)

a;

IlepBas rpada Tabamus: 10.3 3anonHAETCA B TOCAEAOBATENBHOCTH YORBAHUA TEM-
nepaTyp HapyXHOTO BO3JyXa OT MaKCHMAILHOH ILTIOCOBOH 0 MMHHUMAJILHOM MHHY-
coBoii (Hanpumep, ot +8 °C go -24°C)

To1 = T2 s een s Tugar = Tk

10.2.7. Ilpn onpeneneHHn cpoka ciryX6rl ¢ ucrons3oBaHHeM ypasHeruii (10.3),
(10.6) nonyckaemoe HampsxkeHHe [o] wiM [aBieHue [P] BBOAAT B PacyeT COIVIACHO
dopmynam (10.4), (10.7) ¢ xoapuurenTaMmy 3anaca MPOYHOCTH, 3HAYESHHUA KOTOPBIX
NPHUHUMAIOTCS:

- n=1.25 nna pacuetHoli TeMnepatypsl 7, <20°C;
- n =1.5 pns 3KCIUTyaTaUHOHHO#M TeMneparypsl 7;, npeBbmuaionieii 20° C,
3a MCKJIIOYEHHEM CITy4aeB, OTOBOPEHHLIX B myHKTe 10.2.8;
10.2.8. Ecnu oneHka Hecywiei criocobHOCTH MPOH3BOANTCA NPH NEpeMeHHOH pac-
4ETHOH TeMIIepaType C UCIIONB30BaHUEM TEMIIEPATyPHOM HCTOPHH
- n=1.3 u1g MakCUMaJIbHOI pacueTHO! TeMnepaTypsl T, = T,
- n =1.0 mans aBapuiiHo# (KpaTKOBPEMEHHO HeiicTBYIOLICH) TeMIepaTyphl
Ty =Tgvr-

10.2.9. IToBpexnaeMocTs, XapakTepH3yIoIias HAKOIUIEHHYIO AedopMaLuIo NO3Y-

YeCTH 3a r'oJI0BO# NEpHOJ BpeMeHH paloThl Tpybonposoaa

n=Xb (=12..k+D), (10.9)

10.2.10. MakcuManeHOe JOMYCTHMOE BpeMs KCIuIyaTauuy (Cpok ciyx6br) B ro-
Jax pacCUMTHIBAIOT N0 opmyite
1
t]=———.
L] 7-365-24
10.2.11. Eciu pacdeTHbIi cpok Ciy»k0bl OTIH4YaeTCA OT 3aJaHHOTO, B PAacyeT MO
ypasHerusuM (10.3), (10.6) eomsT Apyroe 3HaueHue AOMYCKAEMOTO HANPSXXKEHUS WK

(10.10)
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JaBJICHHA M METOAOM MNOCNEAOBATENBHBIX NPHONMKEHUH BLIYMCIAIOT 3HAYEHHA O
MAM p AJ% 33JaHHOTO cpoka ciyxOsl. IIpu mcronssosanny ypasHenus (10.3) nepe-

XO[ OT HampsXKeHNA o K JOMyCKaeMOMY JABJICHHIO OCYIIECTBIAETCA Mo dopMynam
(10.4), (10.5).

10.2.12. Hcnonp3ys M3/10XKEHHBIH PHHLMIT PacieTa, MOXXHO IPOBOJUTH IPOBEPKY
pa6oTocniocoGHocTH BEIOpaHHOro Tpy6ompoBoda B 3ajaHHBIX YCIOBHSIX IKCILTyaTa-
UMM WM BEIOMpaTh napaMerpsl TpyGonposoaa MnA TpeGyeMbIX YCIOBHit dKCILTyaTa-
LIMM B TOM YHCIIE, PH HEOOXOAUMOCTH, H TIPH NEPEMEHHOM JaBICHHHM BKCILTYATAIIMH.

10.2.13. TIpumepsl oLieHKH Hecyleil croco6HOCTH TPYGONpoBOIOB Npy NEpeMeH-
HOM TeMIIEPaTypHOM pexHMe NPUBENEHb! B IpUIoKeHuu J1.

10.3 Komnencauus TeMnepaTypHbIX pacliMpeHHii, HATPY3KH HA He-
NOABHMKHBIE ONOPHI K IIIy0HHA 3a/100keHHs NPH GecKaHAILHOM
npoxknaake

10.3.1. Tennonposoasl u3 rubKMX MOAMMEPHBIX TPYO OGBIYHO YyKNAABIBAIOTCA
«3Mefikoii». M3MeHeHHe HX WIMHBI B Pe3yNbTaTe HarpeBa He MPHBOAWT K OMACHBIM
nnactuyeckuM Aedopmauuam. [Io3TOMy OLEHKA MPOYHOCTH MPH KOMINEHCALHH TeM-
nepaTypHbIX PacIUMPERHH /s TaKHX TEILIONPOBOAOB He TpebyeTcs.

10.3.2. Ocesas Harpy3ka, nepefaBaeMasd Ha HEMOABHXKHbIE KPEIICHHA, OTpees-
eTca o ¢popmyrne

’d)2
Np=(1-2v)P 2 +a(T-T,)EF . (10.11)

B 31y opMyny noacTasisioTca
- KO3(hdHHLHMEHT NMHEHHOro paclIMpeHus NONMHITHIEH2 a = 0.000205 1/°C,

- MOAYNb YOPYrocTH MOJM3TWIEHAa E NpPHHHUMAeTcd B COOTBETCTBHM C Tabiu-
ueit 10.5,

- IUIOWIaZb TOMEPEYHOTo CedeHns Tpybonposoaa F = z(D, ~s)s, pm’
- koapduunent Ilyaccona nonustuieHa v =04.

Tabnuua 10.5

PacuerHas Temnepatypa, T (°C) | Moayns ynpyroctd £, Mlla
<20 900
80 350
>95 200

TMipuMevaHHe - U1 NPOMEKYTOUHBIX 3HadeHnit T 3nawenue E onpenensercs nuHeii-
HOMH HHTEpnoMALMeH.

10.3.3. Pacuer nomycTMMOM TyGMHEI 3alOXKeHHS U oueHxa npouxoctu ITITY-
u3onAumu [3] mpn GecxaHanpHOl mpokiagke rMOKUX TENIOM30MMPOBAHHEIX TPY6 ¢
YCTAHOBJISHHON HOPMATHBHOM XapaKkTEpMCTHKOH >KeCTKOCTH MONEPEYHOTO CeueHMs
Ha u3rub g = 0.015 Mlla ne Tpebyercs.
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TexHu4eckMMH YCIOBHAMHU HAa TMOKHe TEIUIOH30JIMPOBAHHBIC TPYOHI NpemXyCcMOT-
PEHO HCIIBITAHHE MX [ONEPEHHOro CeueHHs Ha M3rn6. XapaKTepHCTHKOM KECTKOCTH
SIBJIIETCA MHTEHCHBHOCTE PaBHOMEPHO-DACIpENeNICHHOH Harpy3ku ¢, KOTOpYIO CIIO-
co6Ho BbIAepXaTh 6e3 MOBPEeKACHHH MHOrOCIOIHOE KONBLO MHUPHHON 1 caHTHMETD,
cocrosmee U3 Hecyuei Tpy6sl PEX, cioa ITITY-u30MALMK ¥ HapyXHOTO KOXyXa W3
[IONM3THIICHA BBICOKOH MIoTHOCTH (pucyHok 10.1).

Pucynox 10.1. - K onpeaeneHuio ecTkocTH 1o-
NepeYHoro Ce4eHus Ha U3rut

11 TOBEPOYHBIN PACYET HA MIPOYHOCTH
TPYBOITPOBOJOB U3 I'HBKHMX CTAJIBHBIX
I'O®PUPOBAHHBLIX TPYB

11.1  OcHOBHBIE MOJIOKEHHS

11.1.1. B TemmoBBIX CEeTAX HCMONB3YIOTCA TMOKHE CTaNbHBIE TPYObI, HMEHOLIUe
¢opmy rodpupoBaHHOil 060n0uKkH — cHIb(OHA. TeronpoBoas! U3 Takux TpyG ykia-
IBIBAIOTCA «3MEHKOIL), BOCIPUATHE TEMIIEPATYPHBIX PACIIMPEHUH B HUX OCYIECTBIISA-
eTCs 33 CYeT PACTKeHud — cxarus rodpos. IlosToMy creLUManbHEIX pacyeToB Ha
KOMIICHCALMIO TEMIIEPAaTypHBIX PACLIMPEHHMIt JUI TaKHX TEIUIONPOBONOB HE Tpelyer-
cs.

11.1.2. Pacuer Ha npoyHoCTs TMOKHUX CTAIBHBIX TPYO C PacHeTHOM aMIUIUTYRON
YCIIOBHO YNPYTHX HANpPSKCHW, He NpeBbIUAIONIeH yABOGHHYIO BENMYHHY Ipeaena

TEKYYeCTH 20, , AOMYCKACTCS NPOU3BOAUTE COrNacHO IMyHkram 11.2 + 11.3 HacTos-

IIero craHaapTa. B npoTHBHOM ciy4ae ompepeleHHe HanpsXeHHO - AeGopMHpoBaH-
HOrO COCTOSIHUA JOJDKHO BBINOJHATBCS YHCICHHBIMH METOJIAMH C YYETOM I€OMETpH-
4eCKOH U PU3HYCCKON HEIHHEHHOCTH.

11.1.3. Ilpumep pacuera COrIacHO TpeOOBAHHAM HACTOALLIErO pasjeia CTaHAapTa
TIPUBEICH B MPHIOXKEHHH [ MPUMEHHTENBHO K TeIUIONPoBOAy U3 Tpy6 Tuna «Kacad-
JIEKC».

11.2 Hanpsxenus B ru6knx roppHpoBanHbIX TPyGax

11.2.1. B pesynbrare AeiicTBUA BHYTPEHHEro AaBleHUA M AedopMmanuii pacrsxe-
HMA — CXaTHA B rodpupoBaHHOM TpyGe BO3ZHMKAIOT KOJBLEBHIE W NPONOJIGHEIE Ha-
NPMKEHKs, Onpeae/iseMsle o popmyaam nyrkra 8.13.2.
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11.2.2. PacueTHoe oceBoe TeMIEpaTypHOE pacluMpeHHe OLHOr0 ro¢pa BRIYKMCIA-
eTcs 1o Gpopmyne

Ar=a-(T-Tyoum)q- (11.1)

11.3 Kpurtepun npoyHoctn

11.3.1. Kpurepun craTHuecKoi MpOYHOCTH OT JABINEHHA W TEMIEPAaTypHOTO pac-
IIMpPEHUS
0y S[o]
O'ZP+O'szS[O'] . (112)
Ozp +Ogpp+ 0,7 + 051 <1.5[0]

Pucyhok 11.1. - DneMeHT rogpupoBanHoif TpyOhI

11.3.2. Ouenka uuiIMyeckod MPOYHOCTH OT ACHCTBUA 3HAKOMCPEMEHHBIX Hamps-
WEHWH, BBI3BaHHBIX K0oNeOaHUAMHU TEMIIEPAaTYpH! ¥ AaBIEHHA, He TpebyeTca.

114 Harpy3kH Ha HeMOABHIKHBIE OMOPBI

11.4.1. Harpy3ka Ha HEMOABHKHYIO ONOPY OINpeAeNseTcs 1o dpopmylie
Pr
NP =—1'E-(D0+D)2+AIC/1 H, (11.3)
rae C; — oceBasi JKXECTKOCTb OLHOTO rodpa H/mm.
11.4.2. Ocesas xectkocTs C,; NPUHMMAETCA MO JAHHBIM 3aBONA-M3TOTOBUTEINSA.
Jlnsa Bcex pasmepos Tpy6, usrorosiennsix no TY 3A0 «3ason AHJI I'aztpy6rutact»
[14] cneayer npunumats C; =1.5-10% Hvm .

B ciyyae ecnu oceBas )KeCTKOCThL ro(ppHpOBaHHOI TPYOh! HEU3BECTHA, HOMYCTHMO
OMpeaenATh ee no dhopmyne

17D,E[ s T
Cy=—2F [—] (11.4)
C, LH
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INPWIOXKEHHUE A

(pekoMeHayeMoe)
Vyer nopsnueHHol radKoCTH OTACABHBIX 3JIEMEHTOB

A.1. OTROANB!

IIps noBepoYHBIX pacyeTax TPyGONPOBOAHBIX CHCTEM Ha NIPOYHOCTh PEKOMEHIY-
€TCS YJYUTBHIBaTh NMOBBILEHHYI0 TMOKOCTh (IIOHHKEHHAA >KECTKOCTb) OTBOIOB B pe-
3yJbTaTe OBANM3ALMHU UX ceuenuii npu usrube (3ddext Kapmana).

A.1.1 Kospduument rubkoctn K, THYTOro, XpyTOM3OTHYTOIO, WITAMIIOCBAPHOTO

WM CEKTOPHOTO OTBOJA C YUCJIOM KOCHIX CTHIKOB Gojbiue oqHoro (n>1), CoennHeH-
HOTO C NPAMBIMK TpyGaMM Ha KOHNAX, 3aBHCHT OT Ge3pa3MepHOro napamerpa A (CM.
nyHKT 8.8.1 HacToALIEro CTaHAapTa):

TMpu 2<2.2 xo3dduumeHT rubKoCcTH BEMUCIACTCA 1O hopMyite

1.65

K,= g
P 1;}1+1.5a),/12 A1

- k03¢ puumenT ru6koctn orBoga 6e3 ydeTa YCNOBHUIl 3aKpemieHHs HAa KOH-

rae

Ky

ax;
¢ - k03 duIMeHT, yMUTHIBAIOLINH KECTKOCTB IPAMBIX TPYG Ha KOHIAX OTBOAA;
@ - apaMeTp, Y4HTHIBAIOLIMIA BIMAHUE BHYTPEHHETO JaBICHUS

PR?

=3.64 ——mr. A2
“ E(D-x)s (A2)

Tpu A>2.2 xoaddumment rubxocty K, =1.0.

Benuuuna ¢ onpenensercs
- npu A<1.65
5
1 i 1.5 o.s( i
=——F| oty T - l—— ||, .

d 1+.,,'~5{1.65 v 1.65 (A3)

rae

y= 61/2R/(D -5),
@ - ueHTpaJbHbIA yron orBoja (pan),
R - papuyc oTBOAA, MM;

- npu A>1.65 £=1.0

A.1.2. Tna kpyTOM3OTHYTHIX M IITaMMOCBAPHBIX OTBOAOB C OAHHMM MIH ABYMSA
¢urannamu koddduipeHT rubkocT onpenensercs no popmyne
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1.65
Kp=gats (A4)

Koadduuuent ¢ npunumaetca

- U1 OTBOAOB, CTHIKYEMBIX C TPyGaMu ¢ OHOro KOHIA Ha ¢UIaHLe U ¢
APYTOro KOHLA Ha CBapKe £=41/6

- 111 OTBOJOB, CTEHIKYEMBIX C TpyGamu Ha (nanuax ¢ 06enx cTOpoH &= 4173

7/3 1/3
P(D,-s 2R
w2=1+6i( % ) (D,,—s] (A5)

A.1.3. Koaddpuunent rubkoctd K, 11t CEKTOPHOrO OTBOAA C OAHUM MM ABYMA

¢naHnamu (pucynok 7.1)
1.52

K, = mf ) (A.6)
rae A onpenensercsa no dopmyne (8.31) nyukra 8.8.1, a w, mo ¢opmyne (A.5) Ha-
CTOALIEro CTaHJapTa NpH 3TOM BMECTO paiyyca OTBOJA R MOACTaBisAeTCA 3HauCHUE
R, . Meroauka npsMeHUMa NpH yclnoBuH 8 < 22.5°,

R, npuHuMaeTca

- npu uMHE L< D"Z.s (1+1ga)
L-ct
R,=—S8% A7)
2
- npu guHe L2 D";S (l1+1ga)
R, = Dﬂ4‘ S (+ciga). (A.8)
A.1.4. KoopduureHT rubxoct K, i1 KOCHIX CTHKOB (PUCYHOK 8.4)
1.52
Kp=—%—: A9
P o (A.9)

OpH 3TOM R, paccuuThIBacTCa no dopmyie (A.8).
A.1.5. TIpu 3navennn xoadduumenTta K, MEHbLIe SAUHULB!, PUHAMAETCS KO-
¢uumnent K, =1.

A.1.6. lonyckaeTcs HCIIONB30BaHUE APYTHX, 6oJiee TOUHBIX METOAMK BBIYMCICHUA
ko3(buunenTa rHOKOCTH C y4eTOM AABACHUS H YCHOBUH 3aKDEMJIEHHSA JIO KOHL@AM
OTBOJA.
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A.2, TpOHHHKH H BPE3KH

ITp1 MOBEpPOYHEIX pacyeTax TPYOONPOBOAHBIX CHCTEM PEKOMEHAYETCA YUHTEIBATh
MIOHMXKEHHYIO KeCTKOCTh T-00pa3sHbIX COeIMHEHHIT B MECTaX MPUMbIKaHUS OTBETBIIE-
HH# K MarucTpaim.

Hinxenpusenennsie ¢opMynbl CIpaBeUIHBEL JUI1 OPTOrOHANBHBIX TPOHHMKOB M
BpPE30K ¢ OoTHOWmEeHHeM D,/d, <0.8. JIna oOpTOroHanbHBIX PaBHOIPOXOJHBIX MIIH MOY-

TH PaBHONPOXOJHBIX TPOHHHMKOB M BPE30K C OTHOWIEHHEM D,/d, > 0.8, a Taxke A

TpOﬁHPIKOB M BPE30K C HAKIIOHHBIM OTBCTBJICHUEM IMOHMXXCHHAsA )KECTKOCTH OTBETBJIC-
HHA HE YHHTBIBACTCH.

a) ,45
i
N
................ D
oo e e
6) z B) z ry 1 z
/I\ M, IM-b M,
X Xecrkan scraska ab A
D, /2 Y R 1D,/2 Y D12 Y
xv Xz xs

Pucynok A.l. - PacuerHas Moaens TpoliHuKka (Bpe3KH) NOA HAarpy3Koi co
CTOPOHBI OTBETBICHHSA
a — obmuii Bua, 6 — u3rub B mockoctH (Bokpyr ocu X), B — H3rub u3 mioc-
KOCTH (BOKpYT OcH Y), I' — Kpy4eHHE (BOKpYT ocH Z)

VrioBsle NOAATAHBOCTH COCAMHEHHA OTBETBICHHS ¢ MarkuCTpPalbio B TOYKe, IIe
0C€Bas JIMHHNA OTBCTBACHUA IICPECCKACTCA C Hapyxcﬂoﬁ MOBEPXHOCTHIO MarucTpaiu
(pHcyHOK A.1) BRIUHCIIIOTCH 110 opMymam:

Ap = 0.2F°-5(2‘L)d_"
A EIb

LS

p,\" 4

Aop=0.1F%| Za| Za 4

ob [SJ 2, | (A.10)

15
A= O.O6F4(—Dl) _da_
§ GIpb
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rae
Iy, I - MOMEHTBI HHEPLHH CEYECHNA OTBETBIICHHA IIPH n3rHbe U KpyueHHH,
F=d-s, (D-s) - Ge3pasMepHslli mapameTp, ONpeeNfAIOUMil COOTHOUIEHUE pas-

MEpOB OTBETBICHUA U MAaTUCTPAJIH,
§p — HOMHHaJIbHasA TOJMIIKWHA CTCHKH OTBCTBIICHHI,

A4 - YITIOBas [OAATIMBOCTS B IUVIOCKOCTH TPOiHHUKA (Bpe3KH),
Aop - YTVIOBas MOJATIAMBOCTD U3 INIOCKOCTH TPOHHUKA (Bpe3kH),
A, - YTII0Basi MOJAaTIMBOCTh HA KPYYEHHE OTBETBIICHHUA.

Ilpu ramuumK ycunusatowen Haknanku B popmynst (A.10.) BMecTO § MOACTaBiIA-
ercs §+S5,, TAe 5, — TONUMHA HAKIAIKH,

Jna mTaMnoBaHHBIX M IUTaMIOCBapHBIX TPOHHMKOB B dopMmynax (A.10.) BMecTo
sp ToAcTaBasgerca s, (pucyHok 7.3).

VYIIEl IOBOPOTA OTBETBIEHHSA OTHOCHTEJIBHO MarMCTPAIH OT MPHJIOKEHHBIX K He-
My U3rM6aloIIHX MOMEHTOB B ILUIOCKOCTH TPOMHHMKA (Bpe3kH) M,, U B nepneHauKy-

JApHOH eil IIOCKOCTH M, , @ TaKKe OT KPYTALIEro MOMeHTa M, BBIMMCIAIOTCA 10
tdbopMynam

0!1) =AM,y
Oop = AopMop ¢ 5 (Al 1)
O = ApMyy
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NNPHJIOXEHHE b

(pexoMeHnyeMoe)
OnpeneJieHne paccTostHuii MeXXAy MPOMEKYTOUHBIMH ONOPAMH

IIpeaBapuTeNbHYI0 PacCCTaHOBKY ONOP PEKOMEHAYETCH OCYLISCTBIATH B COOTBET-
CTBHH C IaHHBIM NPWIOKeHHEM. PacCTOAHHE MEXy ONIOPaMH Ha3BIBACTCS MPOJIETOM.
Cnegyer pa3nu4arh CpeJHHE ¥ KpaifHHE MPONETHI: KPaHHMM CUMTAETCS IPOJIET, NpH-
MeIkaroumii K xoMnencaropy (II-o6pasHoMy, cHiabhOHHOMY, CaTLHUKOBOMY M T.I.),
He NPenATCTBYIOIEMY YTJIOBEIM NepeMelueHnaM Tpybonposoaa. Bee ocransHEle mipo-
JIETHl OTHOCATCA K CPEIHUM.

B.1. YciaoBusa npoyHocTH TpyGonpoBona

PacueTHas cxema ANs onpenenel—lm paccmxﬂnﬁ MEXay NPOMEXYTOYHBIMH OITO-
pamu mpezcTaBiserT cofoli MHOTOMPORETHYIO HepaspesHyo Gaiky, IapHUPHO onep-
TYI0 110 KoHUaM (pucyHok B.1).

ly_, 19,_. 4
IR R R R R R R R E I R R R I R
T - i ———— T,
NI S

RUHUA npo2ubos

Pucynok B.1. - PacueTHas Mozens 11 OnpeleneHUs paCCTOAHMIA MEXITY
onopamy

DopMyia 111 ONpeAeNeHNs MAKCUMAIBHOM AIUHBI CPeAHero (IPOMEXYTOUHOrOo)
pONETa U3 YCIOBHSA IPOYHOCTH

12{o e,
I ="—0°.'8q—i MM, B.1)
B aroit dopmyne

W — MOMEHT CONPOTHBIICHUS CeYeHns TpyOsl u3ruGy, mm’:
- To4Has popmyna

D D,-2s)
W=2a|-|Za_20 ] |,
o ( 5 J (5.2)

- npubmmwkenHas Gopmyna (U TpyGonpoBoaoB ¢ oTHOWEHHeM s/D, <10)

2
”GM' (5.3)

{0, ] - sxBHBANECHTHOE HAaNPsDKEHNUE OT ASHCTBHA BECOBOH HarpyskH, Mila,
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@, - KO3 (UIMEHT CHIKEHHS IIPOYHOCTH CBAPHOTO COEAMHEHHA Ha H3rHO,

0.8 — k03¢ dHHIHEHT IIACTUYHOCTH.
Jna pabouero cocTOSHUA
[og]=1.1c]~0,p, (b.4)
AT PeXMMA UCHBITAHUH
[aq] =15[0]-0,p. (B.5)
TIpononbHBIE HANPSXKEHUA O,p BBHIYUCIAIOTCA No Gopmyne
_ P(D,-25)? .6)

Ozp = ’
4¢W(Da - S)S
HpHYEM [UIA pabodero COCTOAHMA B Hee MOACTAaBAeTCA P, a [UIA PEXKHMA HCTILITAHHI
Pyen . TTo popmyne (B.1) onpenensercs /., ans 060MX COCTOAHUE.

B.2. Ycnosug xecTtkocTH (NpoBHcanus) Tpydonposoaa
Harpy>xeHHOoH paBHOMEpPHO-

Jna cpensero mponera HepaspesHoi Gankw,
pacnpeneeHHOH Harpy3Koil, HMeeM cucTeMy ypaBHeHuii (pucyHnok b.2)

g (13Px2 =2k + x*)-ix = 002Dy
(B.7)

24EI

g

SaEl (213,,;: ~6lx + 4x3)-i =0

3nech
l.p - Cpennuii nposeT HepaspesHoH Ganku, mm,
Dy - ycnoBHbl#t auaMerp TpyOoripoBoaa, mm,

i=h/l, - yxnou tpySonposona.
¢ — PacyeTHbI BeC TpyOsl C M30ALHEH M TENNOHOCHTENEM HAa €AMHMLY IHUHBI

q
ULV LI LT ITTTTIT )
/ h
I
l

X
op

Tpy6onposoaa.

Pucynok B.2. - Cxema nedopMupoBaHHOro TpyGONpPOBOAA IPH HAIMYHK 06-
PaTHOrO YKJIOHA

CucTeMa ypaBHEHHH OTpakaeT yCJIOBHME HeRONyIeHHA obpasoBaHMs oGpaTHOro

YKIJIOHA, KOTOPBIH MOXET NMPHBECTH K CO3JaHHIO «MELIKOB» IPH OCThIBAHHM TpyOoO-
© Accounanms «Pocrexakcnepisan, 2009

77

© Hayuno-texunueckoe npeanpuatue TpyGonposon (00O «HTII TpyGonposoay), 2009




CTO POCTEX3KCITEPTH3A 10-001-2009

nposoja. HopMaTiBHOE 3HaueHHe A0mycTHMOro nporuéa A, coriacHo [7] cocras-
Juet 0.02Dy .
Eciy BBECTH HOBYIO MEPEMEHHYIO y =X/l , TO H3 BTOporo ypasHenus (B.7) mo-

nyuaeM GopMmysy s OIpeneneHus /o,

12EI-i
1, =3—2EL _
, \/qya—y)(l—zy) o (B:8)

3Ha4yeHMe y HaxXOAUTCA U3 PEllCHUs HETHHEHHOro ypaBHEHHs
yGy-1) _0.02Dy(1-2y) ,[ay(i-y)1-2y) -0, (5.9)
2 i 12E7 -i
TNOIY4aeMOro B Pe3y/IbTaTe MOACTAHOBKH MOYYEHHOTO BhIpaxenus ans , (B.8) B

nepsoe ypasHeHre cucremnl (B.7). VpasHenue (B.9) pemaerca ynucneHHEIMH METOAA-
MH.

B.3. PacuerHoe 3HaueHHe PACCTOSHHH MeXKIy ONMOpaMH

B kauecTBe pacCTOAHMA MEKAY ONOPaMH A BCEX MPONIETOB, KpoMe KpaiHHX
NPHUHUMAETCA HAaWMEHbLIeE 3HaueHue I, U3 BBIMACICHHBIX Mo Qopmynam (B.1) +
(b.5) u (B.9). innna kpaiinero nponera

Iy =/8/121,, % 0.81,, .
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INPUJIO’)KEHHE B

(cnipaBo4HOE)
IIpuMep pacyeTa Ha HHKJIHYECKYIO MPOYHOCTH CTAJBHOIO 0TBOAA

B.1. Hcxoanbie JaHHbIE

PaccuuThiBaeMblit BIEMEHT - LITAMIIOCBApHO#t OTBOJ, HAPYXKHBIH fuamerp 219 ma,
matepuan - crans 20. lanHsle 114 pacyeTa HMKIHIECKOH MPOYHOCTH:

- pacuerHas paGouas Temnepatypa T = 130°C;

- TeMmmepaTypa nocie oCTbIBaHuA Ty, =0°C';

- TeMnepaTypHBIH nepenai, COOTBETCTBYIOMMA LMKIY € HaHGONBIIMM H3Me-
HEHHUEM Temnepatypnl ATy =T -T,,, =130-0= 130°C;

- aMIUIMTYa NepeMeHHBIX HanpskeHuit mpu narpese Ha 130°C u ocTeiBaHMHM
zo 0°C B otBoze Ao, =436Mlla (n. 8.12.6);

- mpejenl TeKyqecTd Marepuana oTBoAa npu pabouell Temmeparype
O p =214Mlla;

Tabauua B.1
Iuxn | Hnrepsan Bpemenn Ilepenan Temneparypel Konnuectso umiios
i 7 AT; s °C N O:
1 Kaxablii rox 130 1
2 Kaxapiii mecsu 65 2
3 Kaxpas nenens 32.5 4
4 Kaxnslii nesn 16.25 8

- TeMnepaTypHas MCTOPHMS LHMKIHYECKOTO HarpyeHHs TpyOompoBoja npuse-
JeHa B Tabnuue B.1.

- cpok ciyx6el - 30 ner
OueHuTh LMKINYECKYIO [IPOYHOCTE OTBOAA IPH CPOKe CITykOpl TpyGonposoaa 30
Ter.
B.2. Ouenka uMKIAYECKOil MPOYHOCTH (BLIHOCIHBOCTH)

ITpu ompeneneHHH KOJMYECTBA LUMKIOB Ha OCHOBAHMH JAHHBIX Tabmuusl B.l uc-
HOJIb3yeTcs ClIeAyIolasi BpeMeHHas wkana: | roa = 12 mecauam = 52 Hepenam = 365
aHAM. Pe3yneTathl pacuera npuBeaessl B Tabmuue B.2.
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Tabnuna B.2
T{uxn| Vnrepsan pe- | Ilepenan Temnepa- Konit1ectso upicios No;
i MEHH 7, Typ, AT, °C B MHTCpBane Bpe- | B | 32 BECH CPOK
MCHH 7; rox CIy>OBI

1 Kaxnawlii rox 130 1 1 30

2 | Kaxxngerit mecan 65 2 24 720

3 | Kaxnasg Hemens 32.5 4 208 6240

4 | Kaxnaulit gens 16.25 8 2920 87600

s Broporo, TpeThero X YETBEPTOrO LUMKIOB Pa3Max SKBHUBAJCHTHBIX HaNpsKe-
HHIi:

Ao,y = %436 =218MIla

Ac,s= %436 =109MTla

Y %436 =54.5MIla

AMIUIHTY QB! LKKIIOB
ey =0.5-436 =218MIla

O e =0.5-218=109MIa
Oge3 =0.5:109=54.5MTa
O es =0.5-54.5=27.25MlTa

Pacuer nonyckaeMoro KOJXHYECTBa UMKIOB JUIA 3THX aMIUIATYI B COOTBETCTBHH C
nyHxToM 8.12.9 HacToAwmero CTaHAApTa NpuBeeH B Tabmune B.3.

Tabnuua B.3
AT,, N Crels Komraecrso “’:I?OB 110 $OP- | pacuerroe komMuecTBO
°C o Mlla (860) My (8.61) LMKIIOB [NO]I'
130 30 218 3716 4420 3716
65 720 109 44242 87616 44242
32.5 6240 54.5 - - 1000000
16.25 87600 | 27.25 - - 1000000
MUHMMATBHOE PACYETHOE YHCIIO MONHBIX LIMKIOB PaBHO
o 9360 9360 :
O - = =3670,
0.75(10)+[01p)—645 )  \0.75(145+ 147)— 64.5
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2 2
N _( 5920 ] =[ 5920 ] 4327,

min "~ 0.75([c] +[0]20) - 129 0.75(145+147)-129
N i = miniv®) N @ )= 3670.
Ha ocnosanum pannbix Tabmuu B.2 u B.3 no ¢opmyne (8.64) nacrosmero cras-
JapTa UMeeM:
k No, 30 . 720 6240 87600
n=>y, = + + +
Zlnol; 3716 44242 1000000 1000000

DKBHBATICHTHOE KONMUYECTBO MONHBIX LIUKIOB cornacHo 1. 8.12.11 paBHo
N3 =3716-0.1182 = 439 < 3670 .

CnenosarensHo, cornacto n. 8.12.12 noBpexaaeMocTs paBHa

=0.0081+0.0163 + 0.0062 + 0.0876 = 0.1182 <1

YenoBrs UMKIMYECKOH MPOYHOCTH BHIMOMHEHB!!
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INPUWIOXEHHE I

(cnipaBo4HOE)

ITIpumep pacuera Ha NPOYHOCTH FTHGKOro CTAJLHOrO TpyGonpoBoa H3
TpYy6 «Kacadaexce»

TIpou3ssecTH OlLEHKY CTAaTHYECKON M LUKITMYECKOH MPOYHOCTH, a TAKXKE HArpysKy,
[epeaBagMyIo Ha HEMOABIKHYIO ONopy s TpyGonpoBoja M3 rHOkux rodppupopaH-
HEIX Tpy6 Trma «Kacadaekcy.

I'.1 Ucxoanble JaHHbIE

HapyxHeiit inamerp D, = 143 mm, BRyTpeHHuit D = 127 mm, TOMUHUHA CTEHKH
§ = 0.9 mm, cyMmmapHas npubaska k Tonmuse creHkH ¢ = 0, mar rodpos ¢ = 16.8
mm, Matepuan crans X18HIOT. PaGoune ycmoBua: pacyeTHoe maBneHue P = 1.6
MTTa, TemnepatypHsiit nepenaf (T -T,m) = 135°C. Mexanuueckue cBOHCTBa MaTe-
puana nipy pabodeil TeMnepaType: HOMHHANbHOE JAOIYCKaeMoe HanpsmicHHEe [o] =
151.6 MIla, monyns ynpyrocth E = 1.99-10° MITa, xo3pduument nuneiinoro pac-
wmpenns o = 1.69-107,

JlononuuTensHsle AaHHBIE, HEOOXOQUMBIE JUIS IPOBENCHUS pacyeTa:

Bricoraroppa H =(D,-D)/2=(143-127)/2=8 mm,

Y mnenue onHoro rodpa (dopmyna 11.1)

Ay = (T —Tyoum)-q=1.69-107° 135.16.8=3.83-107% mwm,

Be3pasmepHsle rapaMerps! ¥ K03pGHUKEHTE! cOrIacHo myHKTy 8.13.4
g 168 q 16.8

=——=——=1.05, = = =0.7
"SI 28 s 22J(D+H)s 22{(127+8)-09
CootsercTBeHHO KO3 duumenTsl C,, C, U C; PaBHEI
Cp=224,
C, =052,
C;=2.53.

I'.2 Boiunciienne HanpsuKeHnit
CpenHee OKpY)KHOE HaIpPsHKEHHE 0T BHYTpeHHero JaBlienus (¢popmyna 8.73)

~ 1.6-(12.+8) )
%0~ (050314 —2+4 8/168) - M

Cpennee 0ceBoe HanpsHKEHUE OT BHYTPEHHero Aasienus (popmyona 8.76)

1.6-8
dzp—m—ll Mila.
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OceBoe HanpaxeHue U3ruba oT BHYTPEHHET0 AasneHuA (hopmyna 8.77)
1.6-82.0.53
OP=""""7

® 2(09-0)

OceBrle MeMOpanHble HaNpsXKeHHA OT AeHCTBHA TEMNEPaTYPHOrO PaCIMpPEHHs
(bopmymna 8.78)

=33.5 Mlla.

5. 102 3
= L9910 383107 [09F o,
2-09-2.2 8

OceBble u3rubHBIC HANPSXKEHUA OT JEHCTBHA TEMIEPATYPHOIO PpaCLUMPEHUs
(dopmyna 8.79)

5-1.99-10°-0.9-3.83-107°
3.82.2.45
MakcHMansHOE IKBHMBAIEHTHOE HanpshkeHune (dopmyia 8.75)

OBT = =70.6 Mlla.

Ce=0zptozapto:rtonr= 7.1433.5+3.0+70.6=114.2 Mla.

I'.3 OueHka CTaTHYECKOH NPOYHOCTH

ITo ¢popmynam 11.2 umeem
o, =80.0<[0]=151.6 Mlla

o+ Oy =1.1433.5=40.6<[0]=151.6 MIla
Oupt Oty + 0z + 0z =7.1+33.5+3.0+470.6 =114.2<1.5[6]=227.4 Mlla
VcnoBus CTaTHYECKOH NPOYHOCTH BbIMOMHEHBDI.
I'.5 Harpy3ka Ha HeNnOABHKHYIO ONOPY
OceBas KeCTKOCTh TPYOsl cornacHo mynkry 11.4.2 C; =1.5-10° H/um . Harpyska

Ha HEMOABHKHYIO onopy no dopmyine 11.3

16314
6

Np (143+127) +3.83-1072.1.5-10* = 22890+ 570 = 23460 H.
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NPUJIOKEHHUE JI
(cripaBoyHOE)
IIpumeps! pacyeToB Hecyieil cnocofHocTH rRGKHX TPYOONpPOBONOB M3
clMTOro monmaITHIeHa PEX

J.1, TpyGonposoa u3 rubkux Tpy6 «M3zonpodaexc»

Onpenenuts AonycTuMoe pabouee AarneHHe B Temionposoge u3 Tpy6 «Hsonpod-
JIEKC» ¢ OTHOWIEHHEM SDR =7.4 npu cpoke ciyx0sl 50 jieT ¥ TeMIepaTypHOH HCTO-
puH, npeAcTaBieHHol B rpadax 1, 2 u 4 HuxenpuseaerRHoH Tabauust .1, Jonu Bpe-
MEHH a, IUIs KaX/J0# CTYICHH TeMIIEPaTypHOro HarpyxeHHs NPUBENCHEI B rpade 3.

Tabauuma J.1
Jons
Cpennecyrou- nned Ha- -
HZ}I Temrjgpa- Komnye-| g, ¢ | Pacuernan | mps- I:; Hpcncnmaxb
Typa BO3AYXa CTI?‘O Temme- | TEMIEPATY- | Ke- s MIPO/IOIDKHUTETb- n = a;
T JHe#H B parypoit PaBCeTH | Hue HOCTH paboTH !
mr Arony K; [T p T.°C |Io) [V 4 vac
¢ ol Ma
a;
1 2 3 4 516 7 8
>8 158 | 04329 20 1.25 171070 2.5-10°Y
8 102 ] 0.0279 42 2.5:10'* 11107
4 67.6 | 0.1852 49 1.810°0 1.0-10"
-2 76.7 |0.2102 59 9.8-10"° 2.1-10°
-8 27.8 ]0.0762 69 1 9.510°10 24100
-12 9 0.0247 75 : 4.7-10" 5.2:10™"
-14 52 |0.0142 78 3.08 3.6:10" 39107
-16 3.8 |0.0104 81 2.8:10"° 3.6:10”
-18 2.8 1{0.0077 84 24107 3.2:10°
-20 1.4 ]0.0038 87 2.0-10" 1.9-107
-22 1.4 ]0.0038 90 1.5 1.8-107 2.1-10°
-24 1.0 |0.0027 93 1.3 8.3-10"° 3.3-107°
- 0.08 | 0.0002 100 1.0 10107 2.2:10"
365 1 n=232-10"°

Iloncrasnas Pa3IuidHBIC 3HAYCHHA JOIYCKACMOIro HaNpPAXKCHH [e], n HCTIONB3YA

zasucumoct (10.3), (10.4), nomyyaem 3HayeHHs MpeJENbHBIX NPOJOHKUTENBHOCTEH
paCoTsl 4, NIpH Pa’INYHEIX TEMIepaTypax B ceTH (rpada 4). 3aTem noaydaeM 3Haye-

HYA TOBPEXAAEMOCTH NPH Pa3IMYHBIX TEMIEpaTypax B ceTH 7; B rpade 8. 3aTem
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BBIMMCIILETCS CyMMapHas mnoBpesxaaeMoctbh no ¢dopmyne (10.9), nomydeHHas B pe-
3y/nbTaTe CyMMHPOBAHUA AaHHBIX rpadbl 8.

HOIICTaBJIHH Pa3IM4yHBIC 3HAYCHUA NOMYCKAeMOT0 HalPsSXCHHUA, HAXOOUM MAKCH-
MajbHOe 3HayeHHe [o], KOTOpoMy OydyT COOTBETCTBOBATH CPOK CIyxO6rr 50 jer.

MakcuManbHOe IOMyCKaeMOe HArnpsXeHHA MOMyYHiaoch paBHBIM [0]=3.08 Mla, a

CyMMapHas OBPEXIaeMoCTh - 7= 232107,

Cpok ciyx0bl TEmIONPOBOAA C YYETOM W3MEHEHHs TeMmeparypbl no ¢opmyne
(10.10) cocraBnser
1
[¢,] = ——mvuvveorr—
7 232.107%.365.24
YTO COOTBETCTBYET 3aAaHHOMY B MCXOJHBIX AaHHBIX 3HAUCHHIO.
Homnyckaemoe pabouee AaBieHHE, COOTBETCTBYIOLIEES MOMYYEHHOMY HOMYCKAaeMO-
My HampsxeHuto 1o dopmyie (10.5) pasHo

=49.2200a = 502em ,

Tlonaraercs, 4To AaB/IEeHHE 32 BECh CPOK CITy>kObl TpyOONpoBOAa OCTOAHHO.
J.2. Tpy6onposoa n3 ru6kux Tpy6 «HMsonpodexc-A»

Onpenenuts AomycTuMoe pabodee AaBleHHE B TEIUIONPOBOAE M3 TPYO «H3onpod-
nekc-Ay MpH cpoke ciyx06bl 50 et ¥ TeMnepaTrypHON MCTOPHH, NPEACTABICHHOH B
rpadax 1, 2 u 4 tabnuue I.2.

Tabaunua 0.2
Cpenne-
cyroy- |Konu- Tlons aueii Pacuer- | Has- Ko-
v | oo | Kicen [ | e | | en
-] BO |gepa «| nepary-| Hue " | mpox b- _a
parypa | mweii || an_’po" pa | P), |**™2 |uocts pabotu ¢;, =T
BO34YXa |B rony e B CETH ca vac
Tu,i' Ki G Tl s °C Mlla "
°C
1 2 3 4 51 6 7 8
>8 158 | 0.4329 20 |1.164] 1.25 2.57-10" 1.68-10°
8 102 | 0.0279 42 1.5 8.16-10""° 3.42107
4 18.2 | 0.1852 49 1.55-10"" 1.19-10°°
-2 224 | 02102 59 7.28-10%"° 2.89-107"*
-8 8.4 | 0.0762 69 1.14-10" 6.69-107"°
-12 9 0.0247 75 3.75-10% 6.57-10°
-14 52 | 0.0142 78 7.62:107 1.87-10°
-16 3.8 | 0.0104 81 1.66-10% 6.28-10°
-18 2.8 | 0.0077 84 3.85-10" 1.99-10°”
-20 1.4 | 0.0038 87 9.47-10" 4.05-10”
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22 1.4 | 0.0038 90 2.47-107 1.55-10°

-24 1.0 | 0.0027 93 1.3 3.95-107 6.94-10”

. 0.08 | 0.0002 | 100 1.0 12410 1.77-100
365 1 7=225-107°

3HayeHne MaKCHMAILHOTO AOMYCKAeMOTro JAABICHHA, MOJY4aeMOro METOAOM IHO-
crefoBaTeNbHBIX NpuGHxenuii [P] =1.164 Mlla (rpada 5).
Cpok ciyx0sl TEMIONpoBoJa C YHETOM H3MEHEHHS TEMIIEPATypHl No dopmye
(10.10) cocrasnser

[t]=

2.25.107%.365.24

=50.7200a ~ 501em ,

YTO COOTBETCTBYCT 3aJJaHHOMY B MCXOJHBIX NAHHBIX 3HAYCHMIO.
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INPUIOXEHHE E

(cnpaBotHOE)

IIporuo3upoBanne HapadoTKu HA O0TKA3 MOCJe NPOBEACHUS THIPOHCIIbI-
TaHHH

E.1. lTocTaHoBKa 3a1a4H H HCXOJHBIE NPEANOCHIIKH

Tpybonposon Belaepkan ucnbITaHusa JaBieHueM. HmeloTcs N 3aMepoB TOLIMHEL
€ro CTeHKH, JOCTAaTOYHEIX A/ BEPOATHOCTHOMN OLEHKH COCcTosHMs H3Hoca. Tpebyetcs
ONpeNeINTh MUHUMAaJIbHBIM CPOK JanbHellueil sxcruryarauuu T, (HapaGoTKM Ha OT-
Ka3).

IIpennosnaraercs, uro:

- XapaKTepUCTHKH MPOYHOCTH MaTepHana TpyO M AeTaneli ¢ TeYeHHEM BpeMe-
HH HE H3MEHSIOTCH;

- YTOHEHHE CTEHOK B Pe3yNbTaTe KOPPO3HHM WM 3PO3UH NMPOUCXOAMT C MOCTO-
AHHO} CKOpOCTBIO;

-  MMHMManbHOE NpOOGHOE JaBlIeHHE MpPH THAPABIMYECKHX HCIBITAHHAX CO-
crasisiet 1.25P.

E.2, Metoauka pacyera

ITo pesynpTaTam 3aMepoOB ONMpPEACAIOTCA:
- BEJMYMHA OTHOCHTENBHOTO H3HOCA B MECTE KAX/Or0 3amepa:

8 =1~k ; (E.1)

Sk

- CpeaHce 3HAYCHHUE OTHOCHTENBHOr0 U3HOCA IJIA BCCTO pr6011p08011a:

=y 2005 (E2)

- CpPENHCKBaApaTH4YHOE OTIKJIOHEHHE OTHOCHTECIBHOIO M3HOCA OT CpeaHero
3HAYCHNA Sy

=J— 2 G- (E3)

—1 k=l

- CpelHEKBAAPaTHIHOE OTKIOHEHHE OTHOCHTENBLHOrO H3HOCA Sy

Sy = ‘[sg -82 (E4)
B npuBeneHHBIX GopMynax:

S, — U3MEPECHHAaA TOJILMHA CTCHKH B MCCTE K-TO 3aMeEpa,
5, — HOMHHa/JIbHAA TOINMHHA CTCHKH B TOM K€ MECTC;
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N — of1ee KonH4IecTBO 3aMEPOB;
Sy — HaYaJbHOE TEXHOJIOTHYECKOE OTKIIOHEHHE OTHOCHTENBHOTO M3HOCca (OTHOCH-

TENBHBI MUHYCOBO# AOIMycK), B pacueTax TemIOBBIX ceTeH MOXKHO MpUHAMATH paB-
HeiM 0.05.
Bpems HapaGoTkM Ha OTKa3 onpeaensiercs no Gopmyie:

02sizloho

To = »
0 2 (E.5)
8ep +U, Sy 14U, Ny—2+—2N-8

rae:

r; — (bakTHuecKnil cpok cyxOu TpyGONpoOBOJa K MOMEHTY NPOBEASHHS THAPO-
HCIBITaHHI;

U, — ¢ -KBaHTWIb HOPMAJILHOTO PACcHpeeNeHNs BEPOATHOCTH;

U, — 7 -KBaHTWIb HOPMAJIBHOTO PACNpENENeHNs BEPOATHOCTH;
5p - PacHeTHas TOJLIMIA CTEHKH, onpejensiemas no gopmyie (7.1) Hacrosmero

CTaHJapTa;
Jna TpyGonpoBOIOB TEMIOBLIX CeTell pPEeKOMEHAyeMble 3HaueHUs KBaHTHIIEH
U, =U, =128, KOTOpbIE COOTBETCTBYIOT PErIaMEHTHPYEMOH BEPOATHOCTH y =90% H

JIOBEPHUTEIILHOH BEPOATHOCTH ¢ = 0.9,

Ipu cooTsetcTBylOMIEM OGOCHOB2RHHU AOMYCKAE€TCA MPHHUMATH MHbIE 3HAYEHHS
BEPOATHOCTEH B MHTEPBANaX 3HAYCHMIA

90<y<99, 08<¢<099.

B aTux cnywasx sHavenns U, n U, npuHuMaiorcs no tabmuue E.1, B kotopoii
TNPUBEEHB! 3HAYEHHA KBaHTHIA Uy, COOTBETCTBYIOMME BepoaTHOCTH S . IlpH ompe-
Aenenun U, f 3amensercs Ha g, a Npu onpejeneHu U, BMECTO f NOACTaBnseT-
cs 0.01y .

Ta6bnuuna E.1
£<0.9 ]081]0.82]0.83]|0.84]0.85]0.86]|0.87 | 0.88 | 0.89 | 0.90
Ug 0.881092|095]099]1.04 108 1.13|1.18 | 1.23 | 1.28
£>09 1091]1092]0.93]094]095({096({097]|098]0.99( -
Ug 1341141148 |156{1.65|1.75| 1.882.05]233| -

E.3. Ilpumep pacuera

Hcxonsble naHHbIE,
Tennosas cers 530x7 mm. PaGouas temneparypa 130°C, paGouee naienue 1.6
Mlla. Tpy6n asnexrpocBapubie u3 cramu 20. KosddpuupueHt CHIKEHHA NPOYHOCTH
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CTBIKOBBIX CBapHBIX COeAMHEHMit (IIPOJONbHEIH WOB) @ =1. HoMuHaNBHOE J0MyCKae-

Moe Hanpskenne (o), = 147 MIla; npeaen npounocty npu 20°C o2°= 420 Mlla.

TpyGonpoBoa MPOCITYXUT K MOMEHTY NMPOBEASHUA THAPABIMYECKHX MCMBLITAHUH
18 ner. Ilepen npoBeseHHeM rHAPABIMYECKUX MCNBITAHMH MPOBEACHBI 3aMEPEI TOJM-
IMHBI CTEHKH, NpuBeneHHse B Tabauue E.2, obwee yncno 3amepos N=11.

Ta6anua E.2
k 1 2 3 4 5 6 7 8 9 | 10| 11
SesMM |7 7 7 7 7 7 7 7 7 7 7

Suc MM | 53 [ 63 (6.1 |50(58(60([57[55(64(59]|355
Pesynerats! pacuera.
o dopmyne (E.2) onpenensem

Sep =T1-1-(0.24+0.1+0.13 +0.29+0.17+0.14+0.19+0.21+0.09+0.16 +0.21) = 0.175 .

ITonkopeHHoe Bripaxkenue B popmyine (E.3):

k=11

Y (B = 6,) =(024=0.175)? +(0.1-0.175)? + (0.13~0.175)2 +(0.29- 0.175) +
k=1

+(0.17-0.175)2 +(0.14 - 0.175)% + (0.19- 0.175)% + (0.21-0.175)% +
+(0.09-0.175)% +(0.16- 0.175)% + (0.21-0.175)* = 0.0372

Bennuuna S, paccuuraHHas no 31oit dopmyie:

Ss= ‘f—l—o.om =0.061,
N-1

CpenHekBagpaTHYHOE OTKIOHEHHE:

S, =v0.061% -0.05% =0.0349 .

PacueTHas TOJNLUIMHA CTEHKH

Sp= 16630) 5 870w
2:147+1.6
Bpems Hapa6oTkH Ha 0TKa3 cornacHo gopmyne (1. 6.5):
25281 147,
Tg = 7.0 420 =2.7200a .

-2
0.175+1.28-0.0349 | 1 +1.28. 1.28 + 1
11-2  22-8
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INPWIOKEHHUE K

(pexomeHayemoe)
OnpeneneHue pacieTHOro pecypea 3xcniyaTaunu TpyGonpoposa

1. PacueTHslil pecypc 9KCIUTyaTauuH TpPyOONpoBoaa TEIIIOBOH CETH onpeaenaercsa
Ha OCHOBAaHHM 3a/laHHOTO YMCJIa NOJHbIX LHKIOB C PA3IMYHBEIMH H3MEHEHHAMH TEM-
nepatypsi (1. 8.12.2) M pacyeTHOH CKOPOCTH HapyKHOH M BHYTPEHHEH KOPPO3HHL.

2. Vka3aHHas B NPOEKTAaX BEJIMYHHA PACYETHOrO pecypca SKCITyaTauuu Tpy6o-
NpOBOAA He JOJKHA npeBhaTh 40 ner.

3. PacuerHsii pecypc [T], MO UMKIMYESCKOH IPOYHOCTH ONpPEAENAETCA CIeAylo-

UM o6pa3oMm:

(r), ==, OK.1)

3 |-

rae
7 ~ NOBPEXIAEMOCTh, HAKOMNEHHAsA B pe3y/bTaTe UHKIHYECKHX BO3ACHCTBHH 32

OMIMH rof;
Tpu [T], >40 pacyeTHBI CPOK CyxOsl IPHHIMaeTCs1 paBHEIM 40 rozam.

4, PacueTHsl# pecypc [T]c 1O KOPPO3HOHHOMY M3HOCY CTEHKH 3JIEMEHTA Ofpeae-

JISSTCA CNEeNYIOmUM o6pa3zoM:
s—C—Sp

7l =
N (K2)
rae

V| - pacdeTHas CKOPOCTh BHyTPEHHeH KOppo3uu MM/ro. Ompenensercs CornacHo

n.5.4.8;
v, - PacyeTHas CKOPOCTb Hapy:KHOM KOpposuu MM/roa. Onpenensercs CornacHo

nm 5.4.9;

§ - HOMHHaJIbHAA TOJMIUMHA CTEHKH 3JIEMCHTa;

Sg - pacueTHas TONUMHA CTEHKHN 3MeMeHTa. Onpenensercs no GopMynaM paszena
7

| ~ TEXHOJIOrMUecKas npubaBka, NPHHMMAaeMas CoraacHo 1. 5.4.4-5.4.6.

5. PacuerHnii pecypc skciutyarauun [7'] onpesenseTcs caenyonum obpasom:

(T}=min{T],.[T]c) (K.3)
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(1]

(2]

[3]

(4]

(5]

(6]

(7

(9]

[10]

[11]

(12}

[13]

BUBJINOI'PADUS

PykoBopsmuii nokyment I'oc-
roprexHansopa Poccuu

PJT 10-400-01
TocynapcTBeHHBI# craHaapT
Poccun

T'OCT P 52857.1-2007
MexrocynapcTBeHHBII CTaH-
napt

I'OCT 30732-2006

Ilpasuna TIPOMBILLICHHOH
6e3onacHocTH

I1b 10-573-03

Pykosoasummii nokymest Ioc-
roprexHansopa Poccun

PJT 10-249-98

Pykosopsawmii noxyment PAO
E3C Poccun

PJ 153-34.1-17.465-00
CTpouTenbHbIE HOPMBI H IIpa-
BHJIa

CHull 41-02-2003
CrpounTenbHbie HOPMBI M TIpa-
BUJIA

CHulI 2.01.07-85*
CrpouTenbHble HOPMBI H Mpa-
Buna

CHulI 2.05.03-84*
CrpourenbHble HOPMBI U Npa-
BHJIA

CHull II-7-81*

Texuuueckue ycnosus 3A0
«3ason AHJ Iastpy6nnact»
TV 2248-022-4027029-2004
Texuuyeckue ycnosus 3A0
«3asoa AHJI T"astpy6nacT»
TV 2248-021-40270293-2005

Texuunueckue ycmoBus 3A0
«3asoa AHJ I'astpy6mnuact»
TV 2248-021-40270293-2005

HopMb! pacdera Ha NpoOYHOCTH Tpy0oO-
NPOBOJOB TEILIOBBIX CeTel

Cocyns! n annapaTel. HOpMBI H METOABI
pacuera Ha npouyHocts. O6mue Tpebo-
BaHHA

Tpy6n1 u GpacoHHBIe U3AENNS CTANBHBIE C
TEMJIOBOH H30JUIlMel U3 MEHONOHype-
TaHa C 3alUTHOH 0607104k

IlpaBuna yctpoiictBa u GeszomacHoi
9KCILUTyaTauMd TpyOONpoBO#OB mnapa H
ropsyeit BOABI

HopMbr pacdeTa Ha MPOYHOCTh CTaLKO-
HapHBIX KOTJIOB M TpybonpoBoxoB mnapa
¥ ropsyeit Boabl

Meroauyeckue yKkasaHus MO OLlEHKE UH-
TCHCHBHOCTH IpolLiecca  BHYTPEHHEH
KOPPO3HH B TEIUIOBBIX CETAX

Tennossle cetu

Harpy3ku u Bo3geiicTeus

Moctsl u Tpy6hI

CTpoHTENnbCTBO B CEHCMUYECKMX paii-
OHax

TpyObl HanOpHBIE U3 CIUMTOrO MONHITH-
nena «J[ KU -TTEKCy,

TpyOE1 HANOPHBIE U3 CIUMUTOTO TOJIMITH-
JIeHa, ApMUPOBAHHEIE CHHTETHYECKHMH
uaTamMu  «[DKU-TTEKC-A» u «JIKU-
TMIEKC-AMT»

Tpy6m H3onpodexc u Msonpodekc -
A ¥3 CIIMTOrO MONUITHIIEHA C TEIUIo-
u30oMIALMed U3 NEHOMOJMypeTaHa B rog-
PHPOBaHHOH NOAMITHICHOBOH 060M0Y-
Ke»
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[14] Texuuyeckue ycnous 3A0 Tpy6sr <KKACADIIEKC»

«3aBox AH/I T'azTpyOmutacT»
TY 4937-023-40270293-2004

{15] Craunapr Plastics piping systems for hot and cold
ISO 15875-2:2003 water installations — Cross linked poly-

ethylene (PE-X) - part 2, Pipe
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OKC: 23.040 OKIT: 13 0000

KiroueBsie cniopa: TpyOONpOBOAbI, TEILIOBBIE CETH, PACYEeTHl Ha MPOYHOCTH,
TpyOBl M3 CLUMTOro ronusThiaeHa «M3onpodnekc», «U3onpodnexc-A», rod-
pHpoBaHHble TPYGbI H3 Hepxasetowed cramu, Tpy6sr «Kacadnexc», rubxue
TpyObl ¢ TEMIOU30/ALNEH H3 MEHONOMHYPETaHa B ro@pHPOBaHHOMH MOIMITH-
JIeHOBOI 060MI0YKe
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