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YK 621.643.2-034.14:5394

PeKOMEHIOBaHO K H3JAHMIO pELCHHEM CeKIMH KOHCTPYKLMi, TeXHOJNIOTHM ¥ MeXaHH3a-
UMH MOHTaXHRIX paboT HayuHo-TexHMYeckoro coBera BHHMmoHTaxcpmenctpos MuHMOH-
raxcnencrpos CCCP.

INocoOre mo pacdery Ha HpOYHOCTEL TEXHOJIOTHYECKHMX CTANLHEIX TpyOOnpoBoOHnOB Ha Py
no 10 MITa (x CH 527-80 ,,MHCTpyKUHS 110 MPOSKTHPOBAHMIO TEXHOJIOIAYECKHX CTAJIBHBIX
prﬁonposonon P no 10 MITa™) /BHUMMoHTaxcreucrpot MuumoHrTaxkcnencrpos CCCP. —

M. IIUTII I‘occ'rpoa CCCP, 1989. —- 32 ¢.

YcTaHaB/mMBAcT HOPMBI M MeTOOBI paciuera Ha MPOYHOCTH TEXHOJIOTHMMECKHX CTATBHBIX
TpYOOnPOBONOR, Pa3paboTKa KOTOPHIX OCYIIESCTBRARETCA B COOTBRETCTBMMA ¢ ,AHCTpyKImeHk
0O TNpOeKTHPOBAHMKY  TEXHOJIOTHUYECKHX CTABHBIX TpyOompoBonxoB Py no 10 Mila”
(CH 527-80).

Hna HIDKeHepHO-TeXHHYECKHX Pa0OTHHKOB INMPOCKTHHIX U CTPOHTENBHBIX OpraHH3aIdi.

Tabn. 5, nn. 10.

ITpu noavszoeanuu Ilocobuem caedyer yuurTsvi8ars yT6EPIKOCHHbBIE USMENECHUA CTPOUTE /b~
HWIX HODM U npasun u 20CY0apCT8EHHbIX CTAHOApTO8, nyOauKyemvie 6 xypuane ,,Bronne-
TEeNd CTpOourTenabHou texnuxu,” , COOpHuUKe UBMEHEHUNU K CTPOUTENbHBIM HOPMAM U NpAGU-
anam” Toccrpoa CCCP u ungopmayuonnom ykxaszarene ,lIocydapcreenmnsvie Ccranoap-
101 CCCP” I'occranodapra.

© IIMTII I'occtpos CCCP, 1987



NPEAUCIHOBHE

[loco6Gue npenHasHaYeHO )1 pacyeTra Ha NMPOYHOCTh TpyOONMpOBONOB, pa3pa-
OaTbiBaeMbIX B COOTBETCTBHH C ,,MHCTpyKiIMeH NO NPOEKTHPOBAHUIO TEXHOIIO-
FHYECKHX CTalbHBIX TpyGomposonios Py no 10 MITIa” (CH 527-80) u cnyxa-
LMX WA TPAHCHMOPTHPOBAHHA >XHMAKHX H ra3oo0pa3HbIX BewleCTB OaBJICHHEM
no 10 MIIa u Temnepatypoit ot Munyc 70 mo mrioc 450 °C.

[IpuBenecHHubie B IlocoOuM meToaml pacueta NMpUMEHAIOTCA MpPH .H3IOTOBIIE-
HUH, MOHTaXe, KOHTpose TpyGONMpOBOOOB M HX NIEMEHTOB B COOTBETCTBUH
¢ TOCT 17374—83 no T'OCT 17380-83, ¢ OCT 36-19-77 no OCT 36-26-77,
¢ OCT 36-41-81 o OCT 36-49-81, ¢ OCT 36-123-85 u CHnll 3.05.05-84.

Ilocobue He pacnpocTpaHfeTcA Ha TpyOONMpPOBOHBI, NPOKIaAbIBAEMbIE B
paloOHaX ¢ CECHCMHYHOCTBIO 8 6armoB M boee.

OcHoBHble OyKBeHHble ODO3HAUEHWA BEJIMUMH M MHOEKChl K HHM IpHBee-
Hel B ipun. 3 B coorBeTcTBUM ¢ CT C3IB 1565-79.

[locobue pa3paborano uHcTHTyTOM BHUHUMOHTaXCHenmcTpon MHMHMOHTAaX-
cueucrpos CCCP (a-p rexH. Hayk b. B. [lonoeckuu, KaHOUOAThI TeXH. HayK
P. A. Tasactwepna, A. H. Becman, I'. M. Xaxunckuit) .



1. OBIIME TI0JIOXEHHWA

PACMETHAA TEMIIEPATYPA

1.1. QusnyecKHe H MeXaHWYECKHUE XAPAKTEPHUCTHKHU CTAJIeH Cllefyer ollpere-
NIATH 110 pacYeTHOM TeMIEparType.

1.2. PacueTHyl0 TeMIlepaTypy CTeHKH TpYOONMpOBO/AA Clielyer MpHHUMATD PaB-
HOH paboveH TeMIiepaType TPaHCIOPTHPYEMOrO BeIlleCTBA B COOTBETCTBHH C
NpoeKTHOH AoKyMeHTaumenr. [Ipu orpunarensHOH pabGouyeH Temmepatype 3a
pacueTHyl0 TeMmeparypy cnenyer npunumats 20 “C H npd Bribope MarepHana
YUUTHIBATH JONMYCTHMYIO IJIA HEr0 MHHMMAJIBHYIO TEMITEPATYPY.

PACYETHBIE HAI'PY3KH

1.3. Pacuer Ha npOYHOCTh INEMEHTOB TPYOOINIPOBOMOB ClIeAyeT IMPOU3BOIMTH
110 pacyeTHOMY HaBJIEHHIO P ¢ mocneayoiied NpoBepKOH Ha JEHCTBUE IOMNOIHH-
TEJIBHBIX HArpy3oK, a TaKXe ¢ MNPOBEPKOH Ha BBIHOCIIHBOCTb IIPH BBIIOJIHEHUH
ycnoBHi 11. 1.18.

1.4. PacuetHOE naBiieHME cnegyer NMpHMHUMAaTh paBHbBIM paboueMy [aBJIEHHIO
B COOTBETCTBHMH C MPOEKTHOH NOKYMEHTAI[HEH.

1.5. PacyeTHble OOMOJIHUTEIIbHBIE HATPY3KH M COOTBEICTBYIOLME UM KO-
¢uuMeHTB Nneperpy3ok cienyer npwHumMarph no CHull 2.01.07-85. Hna pomor-
HUTEJIbHBIX HAarpy3ok, He npuBeaeHHbIx B CHull 2.01.0785, xo3dpuiumeHT
eperpy3kKu ciaenyer NpuHUMaTh paBHeIM 1,2. KoadduuneHT neperpysku mwis
BHYTPEHHErO [AaBJICHUA CleayeT IIpMHUMATh paBHbIM 1,0.

PACYET JROINYCKAEMOI'O HAINMIPAXKEHUA

1.6. HonyckaeMoe HanpsxeHue [ 6] npU pacueTe 3IEMEHTOB H COeOHHEHMH
TpyOONpPOBOIOB Ha CTAaTHYECKYIO NPOYHOCTH CleAyeT NMpHHHMAaTh o ¢GpopMylie

Ro2 Ry RZJ (1)

(0] = min |: : :

n, n, N,

1.7. KospPpuimeHTh 3amaca IPOYHOCTH NO BPEMEHHOMY CONPOTHBIICHHIO
Ny, OpefieNiaM TEKYYECTH My, U IJIHTENIbHOH MPOYHOCTH 7, Cle[lyeT ONpeneniaTh
1o popmyiam:

n,=n, = 1,30; (2)
ny = 2,1’}’ (3)

1.8. KosboduumeHT HaAeKHOCTH <y TpyOOmpoBOJa CIEAYET NPHHUMATbL HO
Tabn. 1.
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Tadbnunpgal

Ko3bdHIHeHTE Haie)XXHOCTH Y

TpaHCcnOpTHpYeMhEle BeleCTBA A Tpy6onmpoBoaoOB KaTeropuit
a3kl BCexX rpynm, OKHXKeHHbIe I'a3hl, BellLleCTBA 1,25 1,15 1,10
rpynmel A
BewectBa rpynn b u B, kpome rasos 1,15 1,05 1,00

1.9. Jlonyckaempie Hanps)XeHHA I MapoK CTalH, YKa3aHHBIX B
I'OCT 356— 80, cneayer onpenensits o Gopmyre
[0] = [0°°]4,, (4)
rae [(62°] — onpenenserca B COOTBETCTBHH C I. 1.6 ¢ y4eTOM XapaKTepHC-
THK Rgg u R},
A, — TemnepatypHbIi KO03pDHLHEHT, onpenendeMbIit mo Tabn. 2.

TaObnuma 2
PacyeTHad Temneparyp-
Mapka cranu TeMMepaTypa | HbIfl Ko3ddu-
ta, " C LMeHT A4,

Cr3 —noI'OCT 380-71; 10, 20, 25-rno Ho 200 1,00
I'OCT 1050-74; 09T2C, 10T'2C1, 15T°C, 16T°C, 17TC, 250 0,90
17T'1C — mo T'OCT 19282-73 (Bcex rpymnm, kaTeropuit 300 0,75
NMOCTaBKH H CTEMEHEeH paCKUCIIeHH ) 350 0,66
400 0,52

420 0,45

430 0,38

440 0,33

450 0,28

15X5M — oo FOCT 20072-74 1,00
0,90

0,75

0,66

0.52

08X18H10T, 08X22H6T, 12X18H12T, 12X18H10T, 1,00
45X14H14B2M, 10X17H13M2T, 10X17H13M3T, 0,90
08X17H15M3T — o TOCT 5632-72; 15XM — no 0,75
F'OCT 4543-71: 12MX — no 'OCT 20072-74 0,69




IIpodonxenue raba. 2

PacueTHan Temneparyp-

Mapka cTanu TeMIepaTtypa | HbIA Ko3ddHu-
2 °C uMeHT A ¢

llo 200 1,00
320 0,90
450 0,75

o~ P il L

12X1MQ, 15XIM® — no I'OCT 2007274

20X3MB® — 1o I'OCT 2007274 Ho 200 1,00
350 0,90
450 0,72

NMpumewanusa: 1.]nsd npoMexyTOYHBIX 3HaYeHHH TeMIepaTyp 3HaYCHHE BEJIHUHHBI

A, cnepyeT oNpenenATh NMHeAHON HHTepHONALHEH.
2. JIns yraepoaMcro CTay HpH TeMnepaTypax ot 400 no 450 ° C npHHATH cpefiHHe 3Ha-
yeHus Ha pecypc 2 - 10° u.

KO30OHIHUEHT NPOYHOCTH

1.10. Ilpu pacyerax 3MEeMEHTOB, HMEIOIUMX OTBEPCTUS H/IM CBapHbIE IUBBI,
cieqyeT YYMThIBaTh KOI(PPHUUEHT NpPOYHOCTH, NPUHMMAEMbIH PaBHBLIM Hau-
MEHBILIEMY H3 3HAUEHUH ¢ ; U ¢!

p=minfg, ] (3)
1.11. Ilpu pacuyete GeCLIOBHBIX 3NeMEHTOB 63 OTBEPCTHH CIENYET NPHHUMATh
v = 1,0.

1.12. Ko3dduuueHT MpOYHOCTH ¢ ; 3MIEMEHTa ¢ OTBEPCTHEM CHEAYeT ONpeme-
JIATH B COOTBETCTBHH C 1. 5.3-5.9.

1.13. Ko3apdpuumeHt mpoYHOCTH CBapHOro WIBa ¢, ClIeOyeT NPHHUMATh PaB-
HeIM 1,0 nipu 100 %-HOM KOHTpOJIe CBapHBIX LIBOB HEpa3pyLUAIONIMMH METO/a-
MH H 0,8 — BO BCEX OCTWIbHBIX ciyvyasaX. JONyckaeTcs NPHHHMATh JpyTHE
3HAYEHUA @, C YUETOM YCIIOBHH SKCIUTYaTallMH ¥ [IOKA3aTeJIed KavecTBa JIeMEH-
TOB TpyOompoBoAoB. B uYactHoctH, misi TpyOONpPOBONOB >KHMAKHX BEILECTB
rpynnsl B Kareropud V 10 YCMOTPEHHI0 NPOEKTHOH OpraHH3AaILMH IOy CKAeTCA
NpHHUMaTh ¢, = 1,0 Wi BCeX cydaes.

PACMETHAA H HOMHHAJIBHAA TOJIMHHA
CTEHOK 3JIEMEHTOB

1.14. PacuetHylo TONIUMHY CTeHKM g 37leMeHTa TpyOompoBona ciiepyer
BBIYHCNATH 110 popMynam pa3f. 2—7.
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1.15. HoMuHaNbHYI0 TONUMHY CTEHKH [ 371€MEHTA CIIeNYET OIpeHcusrs ¢
y4eTOM TIpnOaBKH C HCXOOA U3 YCIIOBHA

t>tg +C (6)

C OKpYIJIeHHEM N0 Gydkauiied OOoNbIleH TOJIDBIHHBI CTEHKH JIeMEHTa N0 CTaH-
JapTaM M TeXHWYeCKHMM YCIOBHAM. Jlonmyckaercsi OKpYTNieHHe B CTOPOHY MEHb-
HIEH TOJIIMHDI CTEHKY, €CJIH pa3HUIA He npeppiuiaeTt 3 %.

1.16. IIpubasky C cnegyer OnpenenATs no gpopmyie

C=C, +C,, (7)

rae (C, —npubaBka Ha KOPPO3HIO M H3HOC, IpMHMMAaEMadA 10 HOpMaM IPOeK-
TUPOBAHUA MITH OTPACNEBbIM HOPMATHBHBIM JOKYMEHTAM;
(', — TeXHONOTHYeCKan HNpubaBKa, HpuHUMacMasd paBHOH MHHYCOBOMY
OTKJIOHCHHI0O TOJIM(HHBI CTCHKH NO CTaHJApTaM M TEeXHHYECKHUM
YCIIOBHAM Ha 3J1€EMEHTBI TPYOOIIPOBOIOB.

NNPOBEPKA HA JOMNOJIHATEJIBHLIE HAIPY3KH

1.17. IlpoBepky Ha JONOJIHUTENBHBIE HAarpy3xKu (C Y4eToM BCeX pacCyeTHBIX
Harpy30K M BO3NEHCTBUM) cCliefyeT NPOM3BONMTD MIA BcCeX TPyOONpOBOHOB
nocsie BbiOOpa HX OCHOBHBIX Pa3sMepoOB.

MPOBEPKA HA BbBIHOC/IUBOCTH

1.18. IlpoBepky Ha BBIHOCIMBOCTD ClleflyeT NMPOM3BOOMTh TONBKO IIPH COB-
MECTHOM BHINOJTHEHHH NBYX YCIIOBHM:

IIpH pacyeTe Ha CaMOKOMIICHCAIMIO (BTOPOHM 3Tall pacyera Ha JOIOTHHUYE)Ib-
HbIE HArPY3KH)

Ooq > [0°°1; ®)

Npy 3aJaHHOM YHCJIe MOJIHBIX HHMKIIOB M3MEHEHMA [1aBJICHUsA B TpyOOIIpOBOLie
Nep)

o= -—%— lo,]. (9)

Benuuuny [0,] cienyer ompepensats no ¢opmyne (8) wim (9) mnpwi. 2
npy 3HaueHuK N, = N, ,,, BBIUMCIIEHHOM 110 popmyte

(3API.G>I,6 1,875
n. —_— — 1

PU{)

E ————
cp cpo PR 30 1,6 g
Oo J

rae 6, = 168y — Wid yriepoIHCTbIX H HU3KONerHPOBaHHbBIX CTAJIeH,
G, = 240/v — V1A ayCTEHUTHBIX CTaNeH.
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2. TPYBH NOA BHYTPEHHUM IABJIEHUEM

PACMET TO/IMHKHH CTEHKH TPYBHI
2.1. PacuetHylo TomuMHy CTEHKH Tpy6bl ClelyeT ONmpefensATh Mo popmyre

f = — ¢ 11
R 0] +P ()
PD,
HWIH Ip = —————— (12)

20[0%%)4, +P
EcnH 3agaHoO yclloBHOe IABJIEHHE Py , TOJIIIHHY CTEHKH IONYCKAaeTCH BbI-
YHCIATH N0 GopMyrie
P, D,

fp = — 3 € (13)
. 20[0%°] +P,

BbIMHCIIEHHE PACYMETHOI'O HAINPAXEHHNA

2.2. PacyeTHOe HanpspkeHHe OT BHYTpPEHHEro HJaBJICHHs, TPHBEOEHHOE K HOp-
MaJIBHOH TEMIIEpaType, CleayeT BhIMUCIIATD 0 GopMyne

o= w (14)
24,0 (t = C)
20(t-C)

PACYET JONYCTHUMOI'O BHYTPEHHEIO OJABJIEHHA

2.3. lonmycTHMOE BHYTpeHHee IaBiieHHe ClIeayeT BhIMHCIATD 10 dopmyiie

- 2[0*°) 4,0t - CO)
[P] = —-—-—-——-—-——-—De B : (16)

3. OTBOOH 11O BHYTPEHHMM IABJIEHHEM

PACYET TOJ/IItHHbI CTEHOK FHYTBIX OTBOAOB

3.1. Iina ruyTeix oTBonos (uept. 1,a) ¢ R/(D,—t) 2 1,7, He noAjiexammx
NpoBepKe Ha BHIHOCIMBOCTh B COOTBETCTBHH C I1. 1.19, pacueTHy10 TONILHHY CTe-
HOK ! p | ClIeAyeT ONpenenaATh B COOTBETCTBHH C II. 2.1.
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Yepr. 1. OTBOAB
@ — THyThI}t; 0 —~ CeKTOpPHBI}; 8, 2 — HITAMIIOCBApHbIE

3.2. B tpyGonposonax, nomiexamHx NMpoBepKe Ha BBIHOCTHBOCTD B COOT-
BETCTBHH C M. 1.18, pacueTHy10 TONMUMHY CTEHOK g, CNEAYET BbIMHCIATH IO

¢opmyre
tRy=KilR, (17)

roe ky — ko3¢ pHUHERT, ONpeAenseMbIi Mo Taou. 3.
3.3. PacueTHy10 OTHOCHTENIbBHYI0O OBWIBHOCTH dp CIIEAYeT ONpeAeNATh Mo
popmyre
ap=a ta,. (18)

JTo6aBouHYI0 OTHOCHTEIIBHYI0 OBAIBHOCTD o= 6 % ClieqyeT NPUHHUMATh s
CTeCHEHHOM rHOKH (B pyube, C OPHOM H T. I.) ; 49= 0 — gna ceobopHOM rHbOKH
H FHOKH C 30HaIbHBIM HarpeBOM TOKAMH BBICOKOH YaCTOTHI.

HopMaTHBHYI0 OTHOCHTENbHYI0O OBAIBHOCTD 4 CNEAyeT MPHHHUMATH IO CTaH-
NapTaM H TeXHHYECKHM YCIIOBHAM Ha KOHK peTHbIe OTBOIbI

qu ax De,m in )

D +D

(a = 200
emax emin



Tabnuuna 3

'R Juavenus k) nnsap, pasHoit
D — 1 R 20 14 6 4u
MeHee
0,02 2,05 1,90 1,75 1,60 145 1,30 1,20 1,10 1.00
0,03 1,85 1,75 1,60 1,50 1,35 1,20 1,10 1,00 1,00
0,04 1,70 1,595 145 1,35 1,25 1,15 1,08 1,00 1,00
0,05 1,55 1,45 1,40 1,30 1,20 1,10 1,00 1,00 1,00
0,06 145 1,35 1,30 1,20 1,15 1,05 1,00 1,00 1,00
0,07 1,35 1,30 1,25 1,15 1,10 1,00 1,00 1,00 1,00
0,08 1,30 1,25 1,15 1,10 1,05 1,00 1,00 1,00 1,00
0,09 1,25 1,20 1,10 1,05 1,00 1,00 1,00 1,00 1,00
0,10 1,20 1,15 1,10 | 1,08 1,00 1,00 1,00 1,00 1,00
0,11 1,15 1,10 1,05 1,00 1,00 1,00 1,00 1,00 1,00
0,12 1,15 1,10 1,08 1,00 1,00 1,00 1,00 1,00 1,00
0,13 1,10 1,05 1,00 1,00 1,00 1,00 1,00} 1,00 | 1,00
0,14 1,10 1,08 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,15 1,08 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,16 1,085 1,00 { 1,00 1,00 1,00 1,00 1,00 1,00 | 1,00
0,17 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

[lpumMevwaHue 3HaueHHe k, [nsd NPOMEXYTOUHLIX 3HaUeHHN lp/(D,— Ip) H ap
creayeT onpencnATh JUHeHHON HHTeponsnuHue.

3.4. IIpy onpenmencHUM HOMHHATBHOH TONMIUMHBI CTEHKH NpubGasxa C, He
JOJIXHA YYUTHIBATh YTOHEHHE HA BHEUIHEH CTOPOHE FHYTOrO OTBOMA.

PACHMET BECHWOBHBIX OTBOAOB C NOCTOAHHON TOJIMHHOA CTEHOK

3.5. PacueTHYI0 TOMIMHY CTEHKH CllefyeT ONpeneaTs no ¢popmyne

(19}

2 = kalg,
rie ko3dduumenT k, cienyer onpenenars no radn. 4.

TaGbnuua 4

1,0

1,30

MpuMedaH¥e 3HaucHHE Ky ANA NPOMEKYTOUHBIX 3navennit R{(D,— t g) cnenyer
onpenenaTh MMHeHHOK HHTEepTIONALHeEH.
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PACMET TOJIMHHbM CTEHOK CEKTOPHLIX OTBOAOB

3.6. PacuerHy10 TONUIMHY CTEHOK CEKTOPhIX OTBOHOB (Yept. 1, 6) ciemyer
OIpeIeNnATh Mo popMyie

tRS = K 3 tR » (20)

rne Ko3@puIMeHT K3 OTBOAOB, COCTOAIIMX M3 NONYCEKTOPOB H CEKTOPOB C yT-
O b
oM ckoca 8 po 157, onpenensaemMsii o popmyne

ka= _R-D,ttp 21)
? 4R — ZDe'l' 2t.R -

[Ipu yrnax ckoca § > 15° xosdduiment ky crenyer onpenensts no ¢Gop-

MYyne
De"'tR
k;=1+125tg0 )/ —=———=. (22)
l/ 2t R

3.7. CexTOpHBIe OTBOOBI C yraMH ckoca 6 > 15° cnefdyeT NpHMEHSATh
B TpybGolpoBodax, paboTaloIIHX B CTaTHYECKOM peXuMe H He TpeOyoumx
IPOBEPKH HA BHIHOCIIKBOCTh B COOTBETCTBHH C 1. 1.18.

PACYET TOJIMHHbI CTEHOK WTAMITIOCBAPHBIX OTBOAOB

3.8. [Ipn pacmonoxxeHuM CBAapHBIX IIBOB B IUIOCKOCTH H3rubGa (ueprt. 1, 6)
TONIUMHY CTEHKH ClIe[lyeT BhIUMCIIATD N0 GopMyIe

kitp

Ip , = ————— 23
R4 Do ( )

3.9. [Ipu pacnosiokeHWH CBAapHbIX LIBOB HA HefiTpanu (uepT. 1,2) pacueTHylo
TONILKHY CTEHKH ClieflyeT ONpedenaTh KaKk HauOosnbpliee U3 NBYX 3HAYCHUH, BbI-
YMCIEHHBIX 110 pOopMynam:

IR
Rs oy, ( )
tR5= kgtR. (25)

3.10. PacuetHy10 TOMMMHY CTEHKH OTBOIOB C pacnoOJIOXECHHEM IBOB NOM, YT-
noMm B (uept. 1, 2) cnepyer ompenenArb Kak HanGonbluee M3 3HAYEHMSA Ip .

[ cM. popmyny (20) ] u 3Ha4YeHHA I, , BBIUHCIIEHHOTO N0 dopmyte

D,—t
1+-—i4R—-R sinf rR
tR12="“—"""5':—}———"""" T (26)
1+~ R sinf v
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Cl

Tabnunal
FHyThle [poTsKHBIE [HTamMniocBapHbie OTBOIBI
OTBOAM, M LITAMIIOBAHHbIC CexTopHEIe
R OTBOMEI OTBO/1bl no uept. 1, 8 no vuepr. 1, 2 IpH pacNoIOKEHUH LIIBOB MON YTJIOM
» 1,7 1I0B Ha Heli- K HeliTpanu
De—-tR
k, — B cooTBeT- | kK, — 1o Tabn. 4 k ,— no ¢popmyne k., 1+ De-tR sing;
cTBMH ¢ Tabn. 3 (21) unu (22) — t 4R !
Do max| kg, —
Pw D,-tR
] + ————sing
2R '

[IpumevaHyue 3HaveHHe k, MUIA IHTAMITOCBApHBLIX OTBOMAOB ClieflyeT BLIMHCIATL No dopMmyne (21).



Yron § cnemyer onpeneNATh WIA KDKHOrO CBApHOIO LIBa, OTCYHTBHIBAA €ro
OT HEHTPAIM, KaK NMOKa3aHo Ha yepr. 1, 2.

BBIYHCIIEHHE PACMETHOI'O HAINPAXEHHA

3.11. PacueTHOE HaNpsiKeHHE B CTEHKAaX OTBOHOB, NpHBEdEHHOEe K HOPMAIb-
HOH TEMIIEpaType, CJIEAYET BHIYMCNATL N0 dopMyie

kiP[Dp— (¢t —C)]

=t 2% L =7 27
’ 24, (t —C) 47
kP, [D,— (t = O]
I | e
HIM g 2(1" — C') ’ (28)

rae 3HaYeHue k; clefyer onpeaenATs no rab. 5.

PACMET AOIIYCTHMOro BHYTPEHHEI'O OJABJIEHHUA

3.12. JonyctuMoe BHYTpeHHee HaBJIeHHe B OTBOMAX CllelyeT ONpenensrth
1o popmyne
ki [De_ (t ""C)] ,
rae Ko3pGHUMEHT K; clieMyeT OIpeesiaTh 1o Tabi. 5.

(29)

4. NIEPEXOObI 110] BHYTPEHHHUM IIABJIEHHEM
PACMET TO/IMHHbB CTEHKH

4.1. PacueTHy10 TONMIMHY CTEeHKH KOHMUECKOTrO nepexona (4epr. 2,4 ) cnemyer
ONpenensars 1o popmyne

PD,
tRe= ————————— (30)
29,4, [0°" Jcosax + P

PyD,

20
29y [0 Jcosa + P,

(31)
Irae ¢, — Ko3pPpHureHT MPOYHOCTH MPOAOJIBHOrO CBapHOro 1BA.
Gopmynsi (30) u (31) npuMeHUMBI, eCITH

tRs

a<15° 10,003 <
D, 2t

< 0,25
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4 — KOHHYECKHH; 0 — 3KCHEeHTpHYECKHI

4.2. Yron HakJIOHa oOpasyoieH a ciieflyeT BBIMMCIATH IO pOpMYynaMm:
U1 KOHHYECKOro nepexoqa (CM. uepT. 2,4 )

D e d,
= arc tg T , (32)
I IKCUECHTpHUECKOro nepexoaa (uepr. 2, 6)
D,—d
a = arc tg —-fL—e : (33)

4.3. PacyeTHy10 TONIIMHY CTEHKH NEPEeXOOOB, IUTaMIIOBaHHBIX H3 TPYD, Cie-
JIyeT olpenenarbh Kak A TpyO Oonpuiero guamMerpa B COOTBETCTBMH C 1. 2.1.

4.4. PacueTHy10 TONIMHY CTeHKH IEpPeXO[0B, WUTAMIIOBAHHBIX H3 JIHCTOBOM
CTaIH, CIIEAVET ONpeaesATh B COOTBETCTBHH C pa3fd. 7.

BLIMHUCJIEHHE PACYETHOI'O HAINPAXEHMA

4.5. PacueTHOe HaNpsHkeHHEe B CTeHKE KOHMYECKOro mnepexoga, MpHBEAEHHOE
K HOpMaJIbHOM TeMIlepaType, CJIEAYET BhIVMCIATD O popMyIie

~ P[D,- (t-C)]
"7 724, (t - O)p,,co50 G9
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_ Py[De_ (f —C)]

35
2(t - C)yp,cosa (%3)

WIH o

PACMET AONYCTHMOI'O BHYTPEHHEI' O ABJIEHHA

4.6. llonycrumMoe BHYTpeHHee NIaBJICHHE B IepexOoaX ClefyeT BbIYHCIATH

no popmyiie
2[0%%]4,¢,, (t — C)cosa (36)
St D,— (t —C) |

5. TPOMHUKOBBIE COENUHEHMSA
NnoaA BHYTPEHHHUM IABJIEHUEM

PACYET TOJIMHHB CTEHKH

5.1. PacyeTHy1o TOmMUMHY CTeHKH MarucTpanu (uept. 3, @) clieflyer onpefe-
NATh o popmyie
PD

e
" 294[0%°]4,+P

P,D,

I A S 38
2(Pd[0‘2°] +Py ( )

WIH tR'?

s
O\ 2\ OSSN

_ . 72
PN 7727777 WSSV YY"

1S AP AL T,
ﬁal

(LNl X

Yepr. 3. Tpoitunkn
@ — cBapHO#t; 6 — ITAMNIOBAHHBIT}
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5.2. PacyeTHyio TONMMMHY CTEHKH LUTYLlepa CileflyeT ONpeHdelATh B COOTBETCT-
BHM c II. 2.].

PACMET KO30OHUHUEHTA ITPOYHOCTH MATIHCTPAIIH

5.3. PacuetHbIit K03 PHUIMEHT NMPOYHOCTH MATHCTPAIH CNEHAYET BBIMHMCIIATDH
no popmyne

2
pg= ———————— |1

2A
=
1754 —2 | 20-OV@—1)(t-0)
l/(De"t) (t "“C)

(39)

e t =2 tR.,'l'C.

[Ipn onpeneneHMH XA mIOmManp HAIUVIABJIEHHOTNO MeETA/UIAa CBAapHBIX IIBOB
HOIYCKAaeTCR He YYHThIBATD.

5.4. Ecii HOMMHaIbHAA TOJNINMHA CTEHKH ILUTYLEpa WIH NMPHCOSAUHEHHOM
TpyObl paBHA fqp + C H OTCYTCTBYIOT HAaKJIAIKH, ciieqyeT npuHHMars XA = (.
B 3toM cnydyae nuameTp OTBEpCTHA HOOJDKEeH ObiTh He Oonee BHMMCIEHHOTO IO

popmyne
0

KoadpduumeHT HEZOrpy3KH MACHCTPAIH WIM KOpINyca TPOHHHMKA CIenyer
onpenenars no popmyne

P[De_(t "C)]

% = 2[0™]4, G~ O) )
WIH ‘pﬁ — w. (413)

2[0%°1(t - O)

5.5. Ykpennaioinyio fiowanp iiryuepa (cM. 4ept. 3, @ ) CleAyeT oNpeacnaIb

no ¢popmyine
Ab=2(tb—c—fob) l/(de"tb)(tb“c)' (42)

§.6. lIna wryuepos, HpOMyIieHHbIX BHYTpb MArHCTpaiH Ha InyOHHY ki,
(uepT. 4, 6) , YKpeIUIAOUIYI0 IWIOMIAh CIIeAYET BLIYMCIATH 110 GOpMYIIe

Ap, = Ap, +4p. (43)

BenuuuHy A, cnenmyer ompegensats mo ¢opmyne (42), a A, — Kak Hau-
MeHblIIee U3 ABYX 3HaYeHHH, BLIMHCIIEHHBIX 10 GOpMYyIIaM:

Ap, =2hy (tp —C); (44)

Ay, =2(tp —C) |/ d,—tp) (t—C). (45)

16



de

.H.i i
. g
e d

dmin “§ d i Wz
7 /e »,,

Yepr. 4. TunsI cBapHbIX coeauHeHrl TPORHHKOB CO IHTYHEPOM

4@ — NPHMBIKAIIKM K Hapy>XHOH NOBEepXHOCTH MarucTpany; 0. — HpoMmylueHHLIM BHYTpb
MarucTpanmu

/Z

N\
\
N
\

A

w
R
Q

,
r

§.7. Ykpemnsionlylo IVIOWANs HAKIIaAKH A, ciieflyeT onpeaensars no ¢popmyne
A4, =2b,t,. (46)

[llapuHy HaKNaAKH b, credyer NpHHUMATh NO paboueMy uepTexy, HO He 6o-
Jiee BEJTMYMHEI, BHIYMCIIEHHOH 110 hopMyTie

b,= V(D,—1) (t - C). (47)

5.8. Ecnu pmomyckaeMoe HalpspkeHHe IiA YKpeIlUisomux aeranei [o] ; MeHb-
me [0], TO pacyeTrHble 3HAYEHMs YKPEIUIAIOIMMX IUIOIaAeH YMHOXAIOTCA Ha
[0} 4/l0]. )

5.9. CymMmma yKpeIgIOIMX WIOIAdeH HAKJIaOKH Y IUTylEepa JOJIKHA YOOB-
JIETBOPATH YCIIOBHIO

ZA> (d—dy)to. (48)

PACUET CBAPHOI'O mBA

5.10. MMHHMaTIBLHBIH PACUYCTHDBIA pasMep CBapHOro mBa (CM. uepT. 4) crnegyer
IpHHUMATH 10 dopMmyiie

A =91 I |/(de_tb)(tb—'c)

min = bl ————————, (49)

HO He MeHee TOJILUMHBI LUTYLEpa ¢, .
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PACYET TO/IHMHHHM CTEHOK TPOAHHKOB
C OTBOPTOBAHHBIMH OTBEPCTHAMH H BPE3HBIMH CEJXJIOBHHAMH

3.11. PacueTHyi0 TONIHHY CTEHKH MaruCTpalid CliefyeT omnpefeNfaTb B COOT-
BETCTBHH C . 5.1.

5.12. KoadppHIMEHT NPOYHOCTH ¢ ; CliefyeT ompenenATs no gopmyne (39).
[Ipu 3TOM BMeCTO d ClieAyeT NPHHHMATD BEJIHUMHY de, (uepT.3,0), NOACUMTAH-
Hy10 110 hopMyIie

deq =d +0,5r . (50)

5.13. Ykpemnsomyw mowaap, OT60pTOBAHHOrO YyvYacTka HeoOXomMmo

onpenenars no gopmyne (42), ecnu hy > Y (d,— ty) (tp— C) . [Ipn MeHbIIHX
3HAYEHHAX hy IUTOLIANb YKPEIIAIOWIEro ceyeHusas cleayer oOmNpenenAarb o
dopmyne

Ap=2hy[(ty—C) —top]. (51)

5.14. PacyeTHaA TONIUMHA CTEHKH MarucTpajiy ¢ Bpe3HOH CeyIOBHHOM MOJIXK-
Ha OBITh He MeHee 3HAYCHHM:A, ONpeNeIEHHOTO B COOTBETCTBMHM C II. 2.1 npH ¢ =

BbIMHUCJIEHHE PACYETHOI'O HANPAXEHHA

5.15. PacyeTHOe Hamps)XeHHEe OT BHYTPEHHEIO [aBJICHHS B CTEHKE MAarucr-
paIH, NpUBedeHHOEe K HOPMAIBHOH TeMIlepaType, clieqyeT BbIMMCIATL MO (op-

MyJie

P _ —
P [D,—(t —C)]
- yt—=~¢
HITH o= (53)

PacyeTHOe HaNpsDKEHHE IUTylepa ClelyeT onpenenaTth no ¢opmynam (14)
u (15).

PACYET AONIYCTHMOroO BHYTPEHHETO JABJIEHHA
5.16. lonycrumoe BHYTpeHHEe JaBJIEHHE B MaruCTPaIH CII€AyeT ONpene/ATh

no popmyne X
(P] = 2|0 O]WdAt (t - C) | (54)
D, — (t -0)
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6. INIOCKHE KPYTJIHIE 3AIJTYHIKH
o4 BHYTPEHHHMM HOABJIEHHEM

PACYET TONTHHHH 3ArNYNKH

6.1. PacueTHyio TONUMHY IUIOCKOH KPYIJIOH 3arnylukH (uepr. S,a, 6) chue-

oyeT onpenenars mo popmyine
P
trs = M1 (D —r)I/————- (55)
[OZO]AI
I / P
— y 56
UITH trs = Y1 (D; —1) [o”] , (56)

rae vy = 0,53 npur = O mno 4epr. 5, a;
v: = 0,45 no uepr. 5, 6.

o b, i
.\\\\\wmmu\\\ %ngz ’
N

' e
N\

AY)) o]
Yepr. 5. Kpyrasie nIockse 3arayiuKH

@ — nponyuleHHas BHYTpb TpyOBl; 6 — nNpuBapeHHas K Topuy TpyOu; ¢ — ¢pnaHueBas

6.2. PacueTHy0 TONIIMHY IDIOCKOH 3arjIyIIKK MeXOy AByMs ¢raHIaMH
(4epT. 5, 8) cnepyeT OoNpenenars no popmyie

P
tp. =—041(D; +b 57
Ro ( i ) [Uzo]At ( )
PY
_ 1Ry = 041D+ B) | /5 (58)
g

lilprHa yIJIOTHHMTENIBHOM NpOKIAgKH b onpepesnsaerca Mo CraHOapTaM, TeX-
HHYECKHM YCIIOBHAM HIIH YepPTEXY.
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PACYET AonyCruMOro BHYTPEHHEI'O JABJIEHMA

6.3. llonyctuMoe BHYTpeHHee [aBlieHMe IJIf IUIOCKOH 3arinylikKH (cM.
4epT. 5,4, 6) cnenyeT onpenesiATh o popMyie

[6°7]4, (t - C)°
71D —r)?
6.4. llomyctrimoe BHyTpeHHee HOaBJiecHHe WA IUIOCKOH 3arNylukH Mexay
nByMA ¢naHamMu (CM. uepT. 5, 8) clenyer onpeneyasaTs no ¢opmyse

Pl = ——, 60
- 0,17 (D; + b)? 9

[P} = (59)

7. JUIMIITHIECKHUE 3ATJIVIIKH
Mo BHYTPEHHHM I ABJIEHHEM

PACMET TOJuHHL BECHOBHOHR 3ATJIYHKH

7.1. PacuetHyio TONUMHY CTEHKH OeCHIOBHOM JJUIMIITHYECKOH 3amyIHKH
(uept. 6) mpu 0,5 = h /D, 2 0,2 cnenyer BLIMHCAATD 110 GopMyIie

- 61
‘Ri0 = "84 h[0?°] (61
P D?
WIH t I A (62)

Ecnn t g, monyuaerca MeHee fp npu ¢ = 1,0, cnegyer MpHHUMATh IR, =

Yepr. 6. ImIHNTHYECKAR 3arnyiuKa

PACMET TOJIMHHBI 3ATJIYHKH C OTBEPCTHEM

7.2. PacuerHas TOJIMMHA 3arjylliKd ¢ HEHTPAIbHBIM OTBEPCTHEM IIPH
d/D, — 2t €0,6 (uept. 7) onpenensercs no popmyie
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PD?
(63)

g
{

R
Y 84,h[0%%) g,
P D?
Wi IR11 = +' (64)
8h[0”" ¢,

ia

P2 22a

e o TIPSV,

'L/
CIIrr

N
)

Yepr. 7. InnunrHdecKue 3arnyuixs co TyHepoM

a — ¢ ykpemnaoulell Haknaaxo#t; 6 — nMponymeHHbLIM BHYTPb 3aIfIyliky; 6 — ¢ oTbopTo-
BaHHBIM OTBEpPCTHEM

7.3. Ko3ddummeHTsl NpOYHOCTH 3arnylllex ¢ orsepctuamu (uepr. 7, a, 6)
CIefyeT ONpencnsitbh B COOTBETCTBHM ¢ M. 5.3—5.9, npuHMMmas t, = Ip,,
Ht2tgp,, +C, apa3Mepsl WTyllepa — N0 Tpybe MEHBIIEro HHAMeTpa.

7.4. Ko3duumeHTsl NPOYHOCTH 3arilylliek ¢ OTOOPTOBAaHHBIMM OTBEPCTHA-
mu (uepT. 7, 8) ClemyeT MONCYATHIBATh B COOTBETCTBMH C mil. 5.11—5.13. 3nave-

uue hj cnenyer npMHUMaTh paBHBIML — [ — A
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PACYET CBAPHOI'O mBA

7.5. MHHMMAaNbHBIA pacyeTHbIA pa3Mep CBapHOTO IIBa 1O NiEpUMETPY OTBep-
CTHA B 3ariyuuKe Cleayer oapeaesiaTh B COOTBETCTBHH c II. 5.10.

BbIYIMCJIEHHE PACHYETHOTIO HAIPAXEHUSA

7.6. PacueTHoe HanpsikeHMe OT BHYTPEHHErO IAaBJICHUA B CTeHKE IJUIMIITH-

YeCKOH 3arNyllikH, NPHBENEHHOE K HOPMAIbHONH TeMmeparype, omnpenelsercs
no ¢popmyie

PD]
0= (65)
F’yDe2
WIH 0= (66)

8zpd (t — C)h
PACYET JONYCTHUMOI'O BHYTPEHHEI'O JABJIEHHSA

1.7. JlomycTHMOe BHYTpeHHEe @HaBJIeHHE U1 JUIHNTHYECKOH 3arJyIIKH
ollpeensiercsa 1o popmyne

[P] = 84,[0%°}py(t ~ C)h [D?. (67)

[NPHUJIOXKEHHUE 1

OCHOBHBLIE TNONOXEHWUSA MNOBEPOYHOI'O PACYHETA TPYBOITPOBOIA
HA JOIMOJIHUTEJIbHLIE HATI'PY3KH

PACYET NONOJIHUTEJIDHBIX HAT'PY30K

1. IloBepouHBIX pacyeT TpyOOIpOBO/Aa Ha NONOAHUTENbHbIE HArpy3KH cClie-
AyeT BBINOAHATH ¢ YYSTOM BCEX PACUETHBIX HArpy30K, BO3INCHCTBUN U peaKuMi
Onop nocie BpI6Opa OCHOBHBIX Pa3MEPOB.

2. Pacuer cratHyecKoM NpOYHOCTH TpyOompoBopa cieAyeT HMpOU3BOIHTH B
IBa 3Tala: Ha JAeHCTBHE HECAMOYPAaBHOBEIUECHHBIX HAarpy3oK (BHYTpeHHEro NaB-
JICHHA, Beca, BETPOBOH U CHErOBOW Harpy3ok M T. I1.) — 31an 1, a Takxe ¢ yue-
TOM TEMIIEpaTypHBIX NepeMellueHUH — 3Tanm 2. PacueTHbIe Harpy3kKH clenyer
OMpenensATbh B COOTBETCTBMH ¢ mm. 1.3.—1.5.

3. BHytpenHMe cwioBbie (aKTOpPhI B pacueTHBIX CEUCHUAX TpyOOomposona
ClIeyeT ONpeaensaTh METOOAMHM CTPOMTENIBHOM MEXAaHHMKH CTEPXHEBBIX CHCTEM
C yuyeTOM IHOKOCTH OTBOAOB. ApMaTypa HNpHHHMAETCs aOCONIOTHO J>KECTKOH.

4. IIpu onpeneyneHHH YCHIMH BO3NEHCTBHA TpyOONpoBoaa Ha o6opydoBaHHe
IpH pacyere Ha jrane 2 HeoOXOAUMO YYUTHIBATh MOHTAXKHYIO PACTAXKKY.
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PACYET HAMNPAXEHHH

5. OxpyxHble HanpsOKeHHsL ¢ OT BHYTPEHHErO JaBJIcHHA ClIeAyeT IMpHHUMATh
PaBHAIMH pacueTHBIM HANPSHKEHHAM, BBIYHCIICHHBIM NO popMyliaM pa3n. 2—7.

6. HanpsokeHust 0T OONONHMTENIBHBIX HAarpy3oK cjefyeT HNOACYMTHLIBATHL MO
HOMMHAJIBHOM TOJIIIMHE CTEeHKH, BBIOpaHHOM IIpH pacuere Ha BHYTpeHHee [aB-
JIEHHE.

7. OceBble M KacaTebHble HANPSKEHUA OT JEHCTBHA NONOTHUTENbHBIX Harpy-

30K CJIEAYeET ONpeaesnaTh No popMyliaMm:

O-MN=____.LW+.__I_{YI_- (1)
z AW AL A,
= 2)
2A,W

8. OKBHUBaJICHTHbIC HANpsKEHHA Ha 3Tane 1 pacyera CiiedyeT onpenenATh Mo

$opmyne
O’eq = I/ 0,7502 + 0,64 “gMN + 372 (3)

9. DKBHBaJICHTHbIC HANpPAKEHUS Ha 3T1ane 2 pacyera CneayeT BBIUHCIATH IO

dbopmyne
Ueq = LOJSGZ +U§MN+372. (4)

PACYET JONYCTHMBIX JKBHBAJIEHTHBIX HANPSXEHHHA

10. Benuumna npHBEeNCHHBIX K HOPMANbHOH TeMIepaType SKBHBAJIEHTHBIX
HaNpAOKEHUH He JIOJIXKHA TIPEBBILLIATH:
IIPY pacyere Ha ReCaMOYypaBHOBelIeHHbIe Harpy3ku (3Tan 1)

Opq <1,1[0%°]; (5)

MpH pacyeTe Ha HeCAMOYpaBHOBEHIEHHBbIE HAarpy3Ku H CaMOKOMIICHCAIIHIO
(31an 2)

Opq <1,5[07°]. (6)
ITPHJIOXKEHUE 2

OCHOBHbBIE I10JIOXEHHUA
[NOBEPOYHOI'O PACYETA TPYBONMPOBOIA HA BbIHOCJIMBOCTD

OBUNIUE TPEBOBAHHA K PACYETY

1. MeTon pacyeTa Ha BBIHOCIIMBOCTD, YCTAaHOBJICHHBIA B HacToAleM [Tocobuu,
clenyeT NpHUMEHATH IS TPpyOOIpPOBOOOB H3 YITICPOAHCTOH M MapraHuOBHCTOMH
CTaried MpH TeMiepatype cTeHKH He Gonee 400 °C, a nna TpyGonpoBomoOB H3
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CT&NICH OPYTHX MAapOK, NEepeyHClIeHHbIX B Talul. 2, — NpH TeMMNepaType CTeHKH
no 450 °C. Tlpu Temneparype creHku csbiie 400 °C B Tpy6onpoBofax U3 yrie-
POMMCTOM H MapraHlIOBHCTONH CTaNIEH pacyeT Ha BHIHOCIAMBOCTH CIIEAYET BBINOJ-
Hats o OCT 108.031.09-85.

2. Pacyer Ha BBIHOCIIMBOCThH ABJNAETCA NOBEPOYHBIM, H €ro CIEOyeT BBHINOJN-
HATH TIOCJIE BHIOOpa OCHOBHBIX pPA3MEPOB AEMEHTOB.

3. B pacuere Ha BBIHOCIIMBOCTb HeOOXOIMMO yYHTHIBATh H3MEHEHMA Harpys3-
KH 32 BeChb MepHOA IKCIUIyaTauHH TpybonpoBona. HanpsxeHHsa cnepyer onpe-
AeNATh 1A MOMHOro IHMKJIa U3MEHEHU BHYTpPEHHEro NAaBJICHUA H TeMIIepaTyphl
TPAHCHOPTHPYEMOI'O BelIeCTBA OT MUHHMAJIBHOTO 10 MaKCUMAITBHOTO 3HAYCHHH.

4. BHyrpeHHHe cwiOBbie PAKTOPEI B CEUeHUAX TpyGOnpoBOaa OT pacueTHBIX
HArpy30K ¥ BO3JACHCTBHH CleAyeT ONpeHe/ifATh B IIpeAeNiaxX YIpyrocrd MeTogaMu
CTPOMTEJIBHOM MEXAHUKH C YYETOM NOBHINIEHHON THOKOCTH OTBOLOB M YCIIOBHH
Harpy>xeHua onop. ApMatypy cieayer CYUTaTh aGCOMIOTHO KECTKOM.

5. KosdpguuueHnr nonepeuyHoi nedpopMaiu NpHHHMaeTcA pasHeIM 0,3. 3Hade-
HHA TeMIIEPATYpPHOro Ko3(pPHUMEHTA JIHHEHHOrO paclIHpCHUA H MOOYNR yIpy-
rOCTK CTAJIH CIIElyeT ONpenenATh MO CrpaBOYHBIM JaHHBIM.

PACYET NEPEMEHHBLIX HANPAXKEHHUHA

6. AMIDIHTYY 3KBUBJICHTHBIX HaMpsOKeHHH B pacueTHHIX CEYEHHSIX NPAMBIX
TpyO H OTBOROB ¢ KOo3¢dumHeHTOM A = 1,0 criegyer onpedensTs no gpopmyne

ﬂa'eq = (,8 l/ 0,7502 + UEMN +372, (1)

e O,y U T BbUUCHAWTCA N0 popmynaM (1) u (2) npun. 1.

7. AMIUIMTYLY 3KBHBaJICHTHOTO HAaNp)KeHHA B OTBOIE ¢ KO3pPHUMEHTOM
A < 1,0 cnegyer onpedenaTh KaKk MAKCHMAaJIBHOE 3HaYCHHE H3 YEThIpeX, BHIUHC-
JICHHBIX 1O (POPMYTIaM:

1 .l AT
2A,W [ Ing +Meq|7m + IMyIBm + O,SAIWU]Z'F Tz;
1
— |/[ |EMy + M 4| B,y + 1Myl 7y, + 0,84, Wa]? + T2,
24, W

Ua, eq (2)

1 l/—————
—— /1IsM, +M, |y, + 1,64, Wo]? + T2
1 V“——
—— VIIEM |y, + 1,64 ,Wal? + T2
24, W yom ol
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3neck KoapduumenT & cremyer npuHumars pasHbiM 0,69 mpu M, > 0 u

Mg

My

Ko3pdHumueHTs! v, U f,, HAXONATCA COOTBETCTBEHHO IO YepT. 1,4, O, a 3HaKH
M, uM, onpenensioTCa YKa3aHHLIM Ha YepT. 2 MONOXKHKTEIbHBIM HAMPABIIEHHEM.
BeruuuHy M, , crieflyeT BLIMHCIATH 1O dopMyre

> 0,83, B OCTaNbHBIX CTYYagx — paBHbEIM 1,0.

PWRD, ,a
M,, = e R (3)
50D,— t)t

Ine ap — ONpenensAeTcsi B COOTBETCTBHH ¢ 1. 3.3. [IpH OTCYTCTBHH OaHHBIX O
TEXHOJIOTHH M3rOTOBJICHHA OTBOOOB [OIyCKAaeTCs NMPHHHUMATb dp =
= 1,6a.

8. AMIUIMTYZbl 3KBHBAICHTHBIX HampskeHuii B ceueHuax A—A u 5—F 1poii-
HMKa (¥epT. 3, 6) cremyeT BHIMUCIATH MO opMyne

a,eq — l/ 2950% + (0, 3v)° — 0,8£00, ypar + 372, (4)

g

[fe KO3pQPHUIMEHT & MPHHUMAETCH paBHbIM 0,69 NpH 0, 4 > 0 1 0, pv/0 < 0,82,
B OCTJIbHBIX ClIy4YadX — paBHBIM 1 0.

Benuuuny 0, v ciepyer onpenenaTs no popmyne

M sinf —Mycosﬁ N 5)
O, gy = ——————— 4 ,
2 MN AW A4, (

rae § — yron HakJIOHa OCH IUTYLiepa K INTOCKOCTH XZ (CM. uepT. 3,4).
[lonoxuTenbHble HanpaBjIeHWA H3rubaomMX MOMEHTOB IIOKa3saHbl Ha
yepT. 3,a . 3HaueHHe T CIIeyeT OnpenenATs no ¢opmyine (2) nmpun. 1.

9. Ina tpoinuxa ¢ D,/d, < 1,1 cnegyer DOMOMHUTENBHO ONPENiEsisiTh B ceye-

uuax A—A, 5—b u B-B (cMm. uepr. 3, 6) aMIUIMTYAY 3IKBHBaJICHTHBIX HaIpsKe-
Hu# no popmyie

_ 1
%ed = (Vl/M% + M, + A, Wo)® +T*. (6)
[

BennuuHy v,,, cliefyeT oNpenenaTs o 4epr. 1, 4.
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Yepr. 1. K onpeaenenmio xoapdpuuuenros y,,, (@) H ﬁm (6)



A

Yepr. 2. PacyeTHas cxemMa OTBOAA Yept. 3. PacyuerHas cxeMa TPOHHHKOBOTO
COCAHHEeHRA

d — CXeMa HarpyXeHHu4;
6 — pacueTHbIE CEUCHHUS

PACYET JONYCKAEMOHN AMILJIMTYOBI
JKBUBAJIEHTHOrO HAIPAXEHUA

10. BeiHocniuBOCTh TPYOOINpPOBOAA CledyeT CYMTATh OOECHECYeHHOH, ECIIH Bbl-
NOJIHAETCA YCIIOBHUE

dé’q"‘“‘[ ] (7)

11. HomyckaeMyio aMIUIMTYAY Hanpsi>KCHHH ClieyeT NOACYUTHIBATL MO Pop-
MYJIaM

it TpyOONpOBOAOB U3 YIJICPOJUCTOU M JIETHPOBAHHOM HEAYCTCHMTHOHM CTa-
by {971

[Ua] 8: (1 + 1200N —0533) 0,625 (8)
U1 TpyOOMPOBOOB K3 ayCTEHUTHOHU CTAIH
[0_&] — 120 (l+ IOOON '—0533) 0'625 (9)
Y



12. PacyeTrHOe YMCNIO MONHBIX HUKIIOB HAarpy>eHUsa TpyOompoBoja cienyer
onpenenAars no Gopmyne

n

( 1,6

¢ 0,.;/0 ) —1

Nc =Nc0 + 3 ael'’ ~ap —
=1 (Ua.eq/(}ao) =1

rae N,, — YMCIIO MONTHBIX UHKIIOB HAarpyXXeHUs ¢ aMIDIHTYIAMH 3KBHBAJICHTHBIX
HANPKEHHH T, g;
n. — YACIO CTYNEHeH AaMIUIMTY/l IKBHBAJCHTHBIX HANpAXKeHUH O,,;

C WICJIOM HUKJIOB V,.;.

IIpenest BHIHOCMHBOCTH 0,, Cle[yeT NPHHMMATh paBHbIM 84/ miA yrnepo-
ITHCTOM,HeayCTeHUTHOH cTayi M 120/ v — mia aycTeHMTHOH CTaJIM.

N,;, (10)

[TIPUJIOXKERUE 3

OCHOBHBIE BYKBEHHBIE ObO3HAYEHHUA BEJIMUUH

A, — TeMreparypHbIA K03bPuiMeHT;
Ap
A,, A, — yKpelwidouye WIOMANY HAKIAAKH ¥ LITYUepa, MM~ ;

— IUIOLLA/lb MONEPEYHOTO ceyeHHs TpyObl, MM ;

a, g ,d p — OTHOCUTENIbHAA OBAILHOCTb COOTBETCTBEHHO HOpMa-
TMBHAaA, 100aBOYHAsA, pacueTHas, %;

b, — IIHpHHA HAKJIANKH, MM;
b — LMpHHA YIDIOTHHUTEJIBHOH NPOKNAIKH, MM;
C, C,,C,; —npubaBKH K TOJILHHE CTEHKH, MM;
D; D, — BHYTpeHHUH M HAPYXHbIH OHAMETDbI TPy ObI, MM;
d — IHaMeTp OTBEPCTUA ,,B CBETY , MM;

dy — OONYCKaeMbIH OHAMETP HEYKPEIUIEHHOrO OTBEPCTHA,
MM;
d,, — 9KBUBANICHTHbIA JHaAMETp OTBEPCTHUA NpH HATUYMH pa-

AXYCHOIO II€pexoaa, MM,

€q

E, — MOOynb yNpyrocTd HpH pacyeTHOH TeMIlepaType,
MIIa;

hy, hy, — pacueTHast BBICOTa LUTYIEPA, MM;

R — BBICOTA BBHIMYKJIOH YaCTH 3aITIYIIKH, MM;
k.

; — KO3pHIMEHT yBEnHYeHHA HANPAXKEHHA B OTBOMAX;
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L, | — pacueTHas OJIMHA 371€MEHTa, MM;
M,, 1‘@ — H3rubaime MOMEHTHI B CEYEHHUH, H - MM;
M, ; — H3rubaloLMii MOMEHT OT OBAJILHOCTH, H - MM;
N — oceBo€ ycuiMe OT JONONHUTENbHBIX HArpy3okK, H;

NC,NCP — pacyeTHOE YHMCIIO MOMHBIX LUHKIIOB HATPYXCHUS TpY-
DonpoBO/a COOTBETCTBEHHO BHYTPEHHETO [aBIICHHA U
MOMOJIHMUTENTBHBIX HArpy30K, BHYTPEHHEro OaBJICHUSA

orQnoP;

N, o*Ncpo — yyci0 MOJIHBIX LMKJIOB HAarpy>XeHHsa TpybolipoBona
COOTBETCTBEHHO BHYTpPEHHEIrO HABICHUA ¥ JONOJHH-
TeJIbHBIX HArpy3oK, BHYTpeHHero paaBiieHHa oT 0
o P

N s Nopj — UMCIIO LMKJIOB HarpyXeHus TpybompoBona cCOOTBET-

CTBEHHO C aMIUTMHTYAOH 3KBHBAJICHTHOTO HalpsKe-
HUA O,,;, C pa3MaxoM KoJjlebaHHA BHYTPEHHEro /1aB-

nenusn AP; ;
n. — YMCIIO YPOBHEH H3MEHEHHA Harpy3oK;

Ny, Ny, N, — KO3(EPHIMEHTHI 3aNaca COOTBETCTBEHHO NO BpPEMEH-
HOMY CONpPOTHBJIEHHIO, MO MNpenesny TeKydecTH, HO
peneny JIMTENbHOH MPOYHOCTH ;

P, [P],P,,AP; — BHyTpeHHEE [IaBJICHHE COOTBETCTBEHHO pAacueTHOE,
AONMyCTHMOE, YCIOBHOE; pasmax KonebaHuu (-ro

ypoBHs, MIla;
R — paguyc KpHMBH3HbI OCEBOH JINHHHA OTBOJA, MM,;

r — paiMyc CKpyrijICHHSA, MM;

Ry,Ro2,R}% R%S — BpemeHHOE CONPOTHBIIEHHE M YCIOBHBIA Tpenmen Te-
1 "
KyuecTH COOTBETCTBEHHO IpH pacueTHOH TeMIeparty-
pe, ipd KOMHaTHOM TeMmneparype, MIla;

R, — npepest [AJIMTENbHOM NMPOYHOCTH NMPH PACYCTHOR TeM-
neparype, Mlla;

T — xpyTsAlLIMH MOMEHT B ceyeHun, H - Mm;
! — HOMHHAJbHAA TOJIIIHHA B CTEHKE JIEMEHTa, MM;

fo, lop — pacyeTHble TONIUMHBI CTEHOK MArHCTpalld M LUTYIEpa
npu ¢, = 1,0,Mm;

tp,Ip; — pacueTHblE TONMIMHBI CTEHOK, MM;
t; — pacyeTHas Temueparypa, C;
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W — MOMEHT CONMpOTHBIIEHHS NONEPEYHOro CeYeHHsS IpH
u3rube, Mm> ;

a, 3,0 - pacueTHbie yITIBI, Ipaj;

B s Ym— KOIPPHIUEHTHI HHTCHCHPHKAUMH MNPOJIOJIBHBIX H
KOJIBLIEBBIX HAllpSOKEHUH B OTBOJIE;

v — K03 PHIIMEHT HAOEeXKHOCTH ;
Y1 — PacyeTHhIM KO3PPHUMEHT A IUIOCKOH 3aITYLIKHU;

A, : — MHUHAMANbHBIN PacyeTHBIM pa3sMep CBAPHOTO 1iiBa, MM;

min
A — K03 PHIHMEHT r’HOKOCTH OTBOA;
¢ — k03¢ PHUIMEHT IPUBEIEHHA;

ZA — cyMMa YKpeIUIAIOIMX IWIOMAJeH, MM~ ;

0 — pacyeTHOe HalpsAXKEHHWe OT BHYTpPEHHEro [aBJICHUH,
NpHUBEICHHOE K HOpMaIbHOHU TeMnepatype, MIla;

Oy, eq > %gei — AMIUIHTYIA SKBHBAJIEHTHOrO HANpSKeHMs, IPHBeEOEH-
Hagd K HOPMAJIbHOM TeMIEparype, COOTBETCTBEHHO
NOJIHOTO NMKIIA HAarpy>XeHus, [-H CTYIICHM Harpyxe-
1, MIla;

Opq — IKBHUBAJICHTHOE HaNpsOKCHHE, NPUBEJCHHOE K HOD-
MaJIbHOH TemIepartype, Mlla;

0, = 20, , — NpefeN BbIHOCIMBOCTH IIPH OTHYNIEBOM IMKIIE Ha-
rpyxexusa, Mlla;

O,y — OCEBOE HANpsKeHHe OT OONOTHHTENbHbIX Harpys3ok,
IpUBeACHHOE K HOpMAJILHOHU TeMmmneparype, Mlla;

[0],[0%°],[0] ; — momyckaeMoe HampskeHHe B 3TIEMEHTaX TPYGONPOBO-
13 COOTBETCTBEHHO NpM PacUECTHOM TemMmeparype, Npu
HOPMAJIBHOM TeMIlepatype, NpH pacyeTHOHM TeMIepa-
Type WA YKpeIUiAumx aeraneu, Mlla:

7T — KacCaTeJIbHOE HanpsDKeHue B cTeHkKe, Ml la;

O, 94,9, — pacieTHbie KO3)PHUIMEHThI MMPOUYHOCTH COOTBETCTBEH-
HO 3JIeMEHTa, JIEMEHTAa C OTBEPCTHEM, CBapHOTO 11IBA;

Yo — KO3bPUUMEHT HEOOTPY3KU 31eMEHTA;
w— TapaMeTp BHYTPEHHEro JaBJIeHUA.
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