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YK 621.643.2-034.14:539.4

PexoMenIoBaHO K H3JAHUIO PELEHHEM CEKIHH KOHCTPY KM, TeXHONOTHH ¥ MEXaHu3a-
UMM MOHT@XHRIX paGoT Hay4yHo-TexHHWYeckKoro cosera BHUMMoHTaxcmenucrpos MuHMOH-
Taxcnencrpoa CCCP.

TNocobre mo paciery Ha NMPOYHOCTH TEXHOJIOTHUECKHX CTANBHEIX TpyGompoponos Ha P,
mo 10 MIMa (x CH 527-80 ,,Mucrpyxuss 10 MPOeKTHPOBAHHIO TEXHOIIOrHIECKHX c-ranm&
TpyGomposozos P, no 10 MITa”) /BHAMMonTaxcneucrpoit MunmonTaxkcnencrpos CCCP. —

M.:IIMITTI Tocerpos CCCP, 1989. — 32 c.

YcranaBymBaeT HOpPMBI H MeTONbI paciera Ha IPOYHOCTH TeXHOJOTHYECKHX CTAIBHBIX
TPYOONPOBOROB, Pa3paGoTKa KOTOPHIX OCYIISCTBIAETCA B COOTBETCTBMM C ,JAHcTpyxumesk
0 NPOeKTHPOBAHKIO  TEXHOJIOTHMYCCKHX CTABHLIX TPy6ompoBonoB Py mno 10 MIla”
(CH 527-80).

IOna ukeHepHO-TeXHHYECKUX PAaGOTHMKOB IPOEKTHHIX H CTPOHMTENBHBIX OpraHM3amil.

Ta6n. 5, an. 10.

Ipu nonvzoeanuu Mocobuem cnedyer YuuToi8ATd YTEEPICOEHHbIE USMEREHLA CTPOUTEAL-
HBIX HOpM U Mpasun u 20CyOapCTEEHHLIX CTAHOAPTOS, nYOauKyemsie 8 Xyphane ,,Bonne-
Teny cTpouteavroil Texnuxu,” ,,COOpRUKE USMERERUIl K CTPOUTENbHbBIM HOPMAM U Npasu-
aam” Tocctpos CCCP u ungopmayuonnom yxasarene ,I'ocydapcreenmvie crandap-
101 CCCP” I'occranoapra.

©LMTII Focerpost CCCP, 1987



NPEAHCIOBHE

[TocoGue mpenHasHaueHO OJIA pacyeTa Ha MPOYHOCTH TPyOONpOBONOB, pa3pa-
6aTbIBaeMbIX B COOTBETCTBHH C ,,MHCTpyKlMe#l MO NpOEKTHPOBAHHIO TeXHOJIO-
THUECKHX CTANBHEIX TPyGOnpoBomos Py no 10 MITa” (CH 527-80) u cimyxa-
HMX UIA TPaHCMOPTHPOBAHMA XMAKHX M ra3o00pa3sHbIX BellECTB [aBJICHHEM
mo 10 MITa i Temneparypoii ot Muryc 70 o wiioc 450 °C.

IIpuBencHubie B IlocoGuu Meronmpr pacyera NMPHMEHSAIOTCA IPH .M3rOTOBIIE-
HUM, MOHTaXe€, KOHTpojie TPyGONpOBOMOB M HX JIEMEHTOB B COOTBETCTBMH
¢ TOCT 17374—83 no I'OCT 17380-83, ¢ OCT 36-19-77 no OCT 36-26-77,
¢ OCT 36-41-81 no OCT 36-49-81, ¢ OCT 36-123-85 u CHull 3.05.05-84.

ITocoGue He pacnpocTpaHfeTca Ha TpyGoNpoBOAbI, MPOKIANbIBAEMBIE B
paifoHax ¢ celicMMYHOCTHI0 8 Ga/ToB M Gonee.

OcHoBHble GyxBeHHble OGO3HAYEHMA BEMUMH H MHOEKCHl K HHM NpHBene-
Hbl B nipun. 3 B coorBercTBuu ¢ CT CIB 1565-~-79.

Ilocobue paspaGoraso uHcTuryroM BHHHMoHTaxXCHencTpoit MuHMOHTaX-
cneuctposs CCCP (m-p texH. Hayk b. B. ITonosckuii, KaHOMOATHI TeXH. HayK
P. H. Tasacrwepna, A. H. Becman, I'. M. Xawuncxuii) .



1. OBIME ITIOJIOXEHUA

PACMETHAA TEMIIEPATYPA

1.1. ®u3nyecKHe H MeXaHHYECKHE XaPAKTEPHCTHKH CTajelf Clefyer onpene-
JIATH 10 PacyeTHOH TeMIeparype.

1.2. PacyeTHy10 TeMIlepaTypy CTeHKH TpyOONpOBO/a cClie/lyeT PHHUMATh PaB-
Hoit pabovuell TeMIiepaType TpaHCNOPTHPYEMOIrO BeIECTBA B COOTBETCTBHH C
npoeKTHOH poxkymentaumeii. [lpu oTpumarenbHo#t paGoued Temmeparype 3a
pacueTHylo Temreparypy cnenyer npuruMats 20 °C H npx BrGOpe MatepHana
YUHMTBIBATh IOMYCTHMYIO Il HErO MHHHMAJIBHYIO TEMIIEPaTypy.

PACYETHBIEE HATPY3KH

1.3. Pacuer Ha NpOYHOCTb 3NIEMEHTOB TPYGONPOBOMOB ClIELyeT MPOH3BOIMTH
10 pacueTHOMY [aBjieHuio P ¢ mocneyouieii NpoBepKoi Ha NeiCTBHE TOMOJTHH-
TENIBHBIX HArpy30K, 2 Tak)Ke ¢ NPOBEPKOH Ha BHIHOCIHBOCTD NPH BbIUIONHEHHH
ycnoBnii 1. 1.18.

1.4. PacuetHOe naBneHHe ciexyeT NMPUHMMATh PaBHbIM paGoueMy NABJICHHIO
B COOTBETCTBHH C MPOEKTHO# JOKYMeHTaLMeH.

1.5. PacueTHble [OTONHMTENbHbIE HArpY3KH M COOTBETCTBYIOLIHE UM KO3¢-
¢uHeHTH Neperpy3ok cienyer npuHuMars o CHull 2.01.07-85. Jna pomon-
HUTENbHBIX HArpy3oK, He npuseneHHbix B CHull 2.01.07-85, xosdpduimenr
Heperpy3KkH ciefyeT MpUHUMaTh paBHbIM 1,2. Kosd¢puumeHT neperpysku mwis
BHYTpPEHHEro JaBJIeHHsA CleayeT pHHUMaTh paBHbM 1,0.

PACYET [JONYCKAEMOI'O HANPAXEHHUSA

1.6. onyckaeMoe HanpsbkeHue [ 6] NMpH pacyeTe 3IEMEHTOB H COeIHHEHMH
Tpy©ONIpOBOIOB Ha CTaTHYECKYI0 NPOYHOCTH CliefyeT NpHHHMAaTh no dopMyie

(0] = min [—Rfi}_b % } . W
Yly ny n,

1.7. KoadpouumenTs: 3amaca NPOYHOCTH NO BPeMEHHOMY COIIPOTHBIIECHHIO
Ny, IpefieNiaM TeKYUECTH 7, U UIMTeIbHOH MPOYHOCTH 1, CllefyeT ONpenenaTh
1o popmynam:

n, =n, = 1,30y; 2
ny = 2,17- (3)

1.8. Kosdpdumient HamexHocTH Yy TpyGompoBoja cnedyer NpHHUMaTh MO
Tabn. 1.
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Ta6bnuma l

TpaHcnopTHpyeMble BeLIeCTBa

KoaddpuimeHTh HafexmHOCTH Y
IuIs Tpy6GonpoBONOB KaTeropuit

I II L 1v \4
Ta3nl Bcex TPy, CXMXeHHbIE ra3kbl, BelecTBa 1,25 1,15 1,10
TPyl A
Bemecrea rpynn b u B, kpome razos 1,45 1,05 1,00

19. llonmyckaeMsle HanpfAXeHHWA [UIA MapoK CTalH,
T'OCT 356— 80, cnenyet onpenensTs 1o dpopmyne

[0] = [0%°14,,

YKa3aHHbIX B

@

roe [02°] — ompenensieTcs B COOTBETCTBMH C M. 1.6 ¢ ydueToM XapakTepHc-

™K R3S u R}’

A, — TemmepaTypHbIi K03 duIMEHT, OnpenensAeMsli o Tabn. 2.

Tabnuua 2
PacueTHas Temneparyp-
Mapka crammu TeMmneparypa | Hbilt koadbdu-
tg,°C uMeHT A,
Cr3 —noT'OCT 380-71; 10, 20, 25-rno Ho 200 1,00
T'OCT 1050-74; 09T2C, 10I'2C1, 15T°C, 16I'C, 17TC, 250 0,90
17T'1C — no TOCT 19282-73 (Bcex rpymm, kaTeropuit 300 0,75
TIOCTaBKH H CTeneHeH pacKUCeHHs) 350 0,66
400 0,52
420 0,45
430 0,38
440 0,33
450 0,28
15X5M — mo I'OCT 20072-74 o 200 1,00
325 0,90
390 0,75
430 0,66
450 0.52
08X18H10T, 08X22H6T, 12X18H12T, 12X18H10T, Ho 200 1,00
45X14H14B2M, 10X17H13M2T, 10X17H13M3T, 300 0,90
08X17H15M3T - o I'OCT 5632-72; 15XM — no 400 0,75
T'OCT 4543-71; 12MX — no I'OCT 20072-74 450 0,69




ITpodonxcenue Tabn. 2

PacuerHasa Temneparyp-
Mapka cranu TeMmepaTrypa | Hbift Ko3pdu-
t3,°C UMEHT A,
12X1M®, 15X1M® — no 'OCT 2007274 o 200 1,00
320 0,90
450 0,75
20X3MB® — no I'OCT 20072-74 Io 200 1,00
350 0,90
450 0,72

NMpuMevanusn: 1.Jng npoMexyTOUHBIX 3HAYEHHH TEMIIEPATyp 3HAYCHHE BEJIHUHHBL
A, cnepyer ONpeeNATh NHHeRHON HHTepHoNALHEN .

2. Jlns yraepomucTol CTATH HpPH TeMIepaTypax oT 400 10 450 ° C MpHHATH CpefiHHe 3Ha-
yeHus Ha pecypc 2 - 10° u.

KO300oHIUEHT NMPOYHOCTH

1.10. Ilpu pacyerax 37MEMEHTOB, MMEIOIIHX OTBEPCTHA WM CBapHBIE BB,
clenyeT YYMTBIBaTh KO3D(HUMEHT NPOYHOCTH, NPHHUMAECMbIH PaBHBIM Hau-
MeHbIIEMY 3 3HAYeHUH @ ; U ¢ 0

p=min[g,¢,] )

1.11. Ilpu pacuere GecLIOBHBIX NIeMEHTOB Ge3 OTBEPCTHH CIIEYeT IPHHUMATD
v =10.

1.12. Ko3¢ppuimeHT NpOYHOCTH ¢y MEMEHTa C OTBEPCTHEM CIIEMyeT Onpene-
JIATh B COOTBETCTBHH ¢ . 5.3-5.9.

1.13. KoaguuueHT NpoYHOCTH CBApHOTO IUBA ¢,, ClEAyeT NPHHUMATh paB-
HbIM 1,0 nipn 100 %-HOM KOHTpOJIe CBapHBIX IIBOB HEpa3pyIUAOMIMMH METOAR-
mu 1 0,8 — BO Bcex OCTaibHBIX Ciyvyasax. Jomyckaerca NPUHHMATh IpYyTHE
3HAYEHUA ¢, C YIETOM YCJIOBHH KCIUTYaTallMH ¥ NOKa3aTesed KayecTBa MeMeH-
TOB TpyGompoBofioB. B uYactHoctH, mnst TpyOONIpOBOHOB XXHIAKMX BeIIECTB
rpynnsi B kareropun V 1o yCMOTPeHHMIO NPOEKTHOH OpraHH3aLMH JONMYCKaeTCA
NpHHMMaTh ¢, = 1,0 IIA BCeX clyyaeB.

PACYETHAA ¥ HOMHHAJIbHASA TOJIMHHA
CTEHOK 3JIEMEHTOB

1.14. PacuetHyio TOMIMHY CTeHKH fgp 3leMeHTa TpybompoBona ciemyer
BBIYUCIIATD 110 popmMynam pasf. 2—7.
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1.15. HoMMHanbHYI0 TONIIMHY CTEHKH ! 3eMEHTa CleyeT ONpeNearh ¢
y4eToM NpHGaBKH C HCXOAS U3 YCIOBHA

t=tg +C (6)
¢ OKpYITICHHEM N0 GnyoKaiiueH GONMbLIEH TONIMHHBI CTEHKH 3JIEMEHTa IO CTaK-
JapTaM M TeXHWYeCKHM yClIoBMAM. JlonmyckaeTcss OKpyTieHHe B CTOPOHY MeHb-

IUEH TONIIMHBI CTEHKH, €CJIM Pa3HHNA He NpessIuiaeT 3 %.
1.16. [Tpubasky C cirenyeT onpeaenAaTs o popmyne
c=C,+¢C,, Q)
roe  C, —npuGaBka Ha KOPPO3KIO M H3HOC, IPHHMMAEMasA N0 HOPMaM NpPOEK-
TUPOBAHUA WITH OTPAC€BbIM HOPMATHBHBIM NOKYMEHTaM;
C, — TeXHONOTHYeCKas NpuGaBKa, HpHHMMAaeMad DaBHOH MHHYCOBOMY

OTK/IOHCHHMIO TOMMHHBI CTEHRKH NO CTaHOAPTaM M TEXHHYECKHM
YCIOBHAM Ha 3JIeMEHThI TpYGONpPOBOAOB .

NMPOBEPKA HA JIONOJIHHTEJIbHBLIE HAIPY3KH

1.17. IlpoBepky Ha NONONHMTENbHbIE Harpy3KH (C y4€TOM BCEX pacyeTHbIX
HAarpy30K M BO3[EHCTBUH) cliefyeT NpOM3BONMTh IS BCeX TPyOONIpPOBOIOB
Hoclie BbIGOpa HX OCHOBHBIX Pa3sMEPOB.

NMPOBEPKA HA BBIHOC/THBOCTH

1.18. IlpoBepky Ha BEIHOCHMBOCTH CIEyeT NPOH3BOMMTH TONBKO NP COB-
MECTHOM BBHITIONHEHAM NBYX YCIIOBAN :
IpH pacyeTe Ha CAaMOKOMIIEHCAMIO (BTOpPO# 3Tall pacyera Ha JONOIHMYENb-
Hbl€ Harpy3KH)
Opq > [02°]; ®)
NPy 33]aHHOM YHCIIE NOJIHBIX IMKJIOB M3IMEHEHHUA NaBJieHus B TpyGompoBoLe
(Ncp) 1
o= '—3— [Ua] . (9)
Benuwany [0,] cnenyer onpegensts no ¢opmyne (8) wmm (9) npui. 2
NpH 3HaueHuH N, = Ncp, BBIYMCIIEHHOM IO dopMyIe

n

3AP,-0 1,6 1,875
. -1

N.=N > Fo

= +

cp” Nepo T = 30 \% _,
0Oo

rpe 6o = 168/y — Wi yrinepoRUCTbIX H HU3KONETHPOBAHHBIX CTANlEH;
0 = 240/v — W1g ayCTEHNTHBIX CIaNeH.

NC

pi> (10)



2. TPYBH TNOJ BHYTPEHHUM NABJIEHUEM

PACYMET TOJIN{MHH CTEHKH TPYBH
2.1. PacueTHy10 TONMUMHY CTEHKH TPYOBI CllefyeT ONpemelATs Mo Gopmyne

£D,
2¢[o] +P

PD,

e

- 20 :
2p[0*%]A4, +P
Ecnu 3amaHo ycnoBHoe fasneHue Py, TONMUMHY CTEHKH MOMYCKAETCA BBI-

WCIIATH MO hopmyie

(12)

HITH R

P,D,
fg=—L (13)
2¢[0?°] +P,

BbIMHCIIEHHE PACYETHOI'O HANPAXKEHHA

2.2. PacuetHoe HanpskeHMe OT BHYTPEHHEro AaBJIeHHs, IPHBENEHHOE K HOp-
ManbHOl TeMIeparype, cliefyeT BHIMIATL o popMyie

_ PID,- (¢ -0)]
o= ——e V=]

14

24,0(t -C) 4

o L DD = O] .
2(1-0)

PACYET AONYCTHUMOI'0O BHYTPEHHErQ JABJIEHHA
2.3. lomycTMOe BHYTpeHHee JaBjieHHe Clle[lyeT BLIMHCIIATH [0 popMmyrie
2[0°) 4,0 (t —C)
D,-(t-0
3. OTBOOMI MOA BHYTPEHHHUM IABJIEHHMEM

(] = (16)

PACYET TO/MuHHB CTEHOK FHYTHIX OTBOJAOB

3.1. Iina ruyTeix oTBONOB (4epT. 1,2) ¢ R/(D,—t) 2 1,7, He nomexammx
NpoBepKe Ha BLIHOCHMBOCTb B COOTBETCTBHH C II. 1.19, pacueTHyio TOIIKMHY CTe-
HOK {1 CNE[yeT ONpefeNIATh B COOTBETCTBHH C . 2.1.
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Yepr. 1. OTBOAK
@ — THyThIlt; 6 ~ CEKTOPHEINA; 6, 2 — HITAMIIOCBapHbIe

3.2. B tpyGonposogax, NOMNEXaUHX NpoBepKe Ha BBIHOCIHBOCTh B COOT-
BeTcTBHH ¢ H. 1.18, pacueTHy0 TONUMHY CTEHOK fg, CledyeT BbIUMUCIATH MO
dopmyne

tRy=kitp, an

rae ky — ko duuHEHT, onpeneaeMblit Mo TaG. 3.
3.3. PacueTHyI0 OTHOCHTEIIbHYI0 OBAIBHOCTb dp CIEAYET ONpPEAENATH MO

dopmyne
ag=a +a,. (18)

Jlo6aBOYHYI0 OTHOCHTEJIbHYIO OBIBHOCTD @o= 6 % CllemyeT NPUHMMATh 1A
crecHeHHoi THOKH (B pyube, C JOPHOM H T. I.) ; 4= 0 — jy1a cBoGonHOM rubKH
H rUGKH C 30HANbHEIM HarpeBOM TOKAMH BBICOKOH YaCTOThI.

HopMaTHBHYI0 OTHOCHTEJIbHYIO OBabHOCT @ CNEMyeT MPHHHAMATH 1O CTaH-
IapTaM ¥ TEXHHYECKHM YCIJOBHAM Ha KOHKPETHhIE OTBObI

< = 200 quax_ngin)

De,max* quin



Ta6nuna 3

tR 3uavenus ky pnsag, pastott
Y
D,—1tg 20 18 16 14 12 10 87 6 4n
MeHee
0,02 2,05 { 1,90 | 1,75 | 1,60 | 145 | 1,30 | 120 | 119 { 1,00
0,03 1,85 | 1,75 | 1,60 | 1,50 | 1,35 | 120 | 1,10 | 199 | 100
0,04 1,70 | 1,55 | 145 | 1,35 | 1,25 | LIS | 1,05 { 109 ( 100
0,05 1,55 | 145 | 140 | 1,30 | 1,20 1,10 | 1,00 1,00 | 1,00
0,06 145 | 1,35 | 1,30 [ 1,20 | L,IS | 1,05 | 1,00 [ 109 { 1.00
0,07 1,35 [ 1,30 [ 125 | LIS | LIO| 1,00 [ 100 | 109 | 100
0,08 1,30 | 125 | 1,15 | 1,10 | 1,05 1,00 { 1,00 [ 19 | 1,00
0,09 1,25 | 1,20 | 1,10 | 1,05 | 1,00 1,00 | 1,00 | 199 | 100
0,10 120 | 1,15 | 1,10 | 1,05 | 1,00 1,00 | 100 [ 199 | 1,00
0,11 1,1s | 1,10 | 1,05 | 1,00 ) 1,00 | 1,00 | 1,00 1,00 | 1,00
0,12 LIS | 1,10 | 1,05 } 1,00 | 1,001 1,00 { 1,00 ! 1999 1,00
0,13 1,10 1 1,05 | 1,00 f 1,00 | 1,00 1,00 | 1,00 | 300 | 100
0,14 1,10 | 1,05 | 1,00 | 1,00 | 1,00} 1,00 | 1,00 | 3qq 1,00
0,15 1,05 | 1,00 | 1,00 } 1,00 | 1,00 1,00 | 1,00 | 1099 | 1.00
0,16 1,05 § 1,00 | 1,00 | 1,00 | 1,00} 1,00 | 1,00 | 199 | 1.0
0,17 1,00 | 1,00 | 1,00 | 1,00 { 1,00 1,00 [ 1,00 | 169 | 1.00

MpumevuaHnue. 3HaueHHe K, INA NPOMEXYTOUHBLIX IHAYCHHM Rl (D,

~IR) mag
cniefyeT OnpenenATh IMHe#iHO! HHTepNoNnAuMett.

3.4. Ilpn onmpeneneHUM HOMHKHANBHOH TONIUHMHBI CTEHKH NpHGapka C, He
DOJXHA YUHTHIBATD YTOHEHHE Ha BHELIHEl CTOpOHe FHYTOro OTBOMA.

PACHMET BECHOBHBIX OTBOJOB C NOCTOARHOR TOMMHHOA CTEHOK

3.5. PacueTHy10 TOJMILHMHY CTEHKH CllelyeT OnpeneliATh o popmyne

IR, =katg, 19)
rae KoabduuMenT Kk, crienyeT onpemensaTs no tabn. 4.

Tabnuua 4

R Cp. 2,0 1,5 1,0
De‘ ‘R
k2 1,00 1,15 1,30

Mpumeunanue 3SHauenue ky ANK NPOMEXYTOUHHIX 3Havennit R/(D,— tR) cnenyer
OnpenenATh IHHEHHON HHTepnonAuMelt.
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PACYET TOJIMHUHB CTEHOK CEKTOPHBIX OTBOJOB

3.6. PacueTHy!0 TONMMIMHY CTEHOK CEKTODBIX OTBOOB (YeprT. 1, 6) crenyer
omnpenenArTh no dpopmyne

Irs = katp, (20)
rae Ko3pdHIMEeHT K3 OTBOIOB, COCTOANIMX M3 NOJIyCEKTOPOB H CEKTOPOB C YT-
noM ckoca 6 no 15°, onpenensemsiit no popmyse

4R—- D, +t
e R @1
4R— 2D+ 2tp

Mpu yrnax ckoca § > 15° woaddumment k3 cnemyer onpenensts no Gop-

myne
De- IR
ks=1+1.25tg0 )/ =& 22)
2p

3.7. CexTOpHBIE OTBOOBI C YI7IaMH ckoca 6 > 15° creflyeT NPHMEHATh
B TpyGolipoBOAax, paboTaloIHX B CTaTHYECKOM peXuMe H He TpeOyiommx
TIPOBEPKH Ha BRIHOCITMBOCTh B COOTBETCTBHH C 11. 1.18.

k3=

PACYMET TO/IIHHBI CTEHOK WTAMIIOCBAPHBIX OTBOJOB

3.8. [Ipu pacmoJIOXeHUM CBApHBIX MIBOB B INIOCKOCTH M3ruGa (uepr. 1, 8)
TONUIMHY CTEeHKH CleflyeT BhIUMCIATh N0 Gopmyrne

kstp
to,= ——— . 23
R4 O (23)
3.9. [Ipu pacnionoxeHuu CBapHbIX 1IBOB Ha HeHTpanu (uepr. 1,2) pacueTHylo
TONIUMHY CTEHKH CIIe[lyeT OMpeAeNaTh KaK Haubosbluee K3 ABYX 3HAaYCHUH, BbI-
YHCIIEHHBIX N0 popMynam:

R
lpe=——; 4
Rs Py (2 )
tR5= k3tR' (25)

3.10. PacueTHy10 TONIMHY CTEHKH OTBOJIOB C pacHOJIOXKEHHEM IIBOB MOJ YT-
nom B (uept. 1, 2) cnemyer ompenenATh KaK HanGonbluee U3 3HAYCHMSA IR,

[ em. dopmyny (20) | 1 3HayeHHs Iy |, , BBIMUCIIEHHOTO 10 hopMyTte

D,—tp
1""—*—4R—sinﬂ tr
IR12= D1 o (26)
1+~2_R ing v

2R
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Cl

TaGnuua s

THyTble MpoTsoxHsle IlITamMnocBapHLie OTBOOB

OTBONLL, M UITaMIlOBaHHbIE Cextopibie

R OTBOIBI OTBOJ1bL no uept. 1,6 | mouepr.1,e NIpH pacMoIOKEeHUH LIBOB MOM YITIOM

> 1,7 OB Ha Hefi- K HefiTpanu
D,-tp Tpanu
k k De-tr
, — B cooTBer- | k, — 110 Tabn. 4 k,— no dopmyne k, 1+ —e———sina-
cTBUH C Tabn. 3 Q21) wmu (22) — 1 1 4R '
Py mu[k, , —] max| k,,
Pw,

w D,—t
e 'R
1+____sinﬁ

MpumevaHue 3HaueHue k, 1A INTAMNOCBAapHLIX OTBOMOB CleflyeT BRIMUCIATSL No dopmyne (21).



Yron f§ cnemyer onpemenaTs WIS KKEOTO CBAapHOIO LUIBA, OTCUHTHIBAA €ro
OT HEHTPAIH, KaK NOKAa3aHO Ha YepT. 1, 2.

BHMUCJIEHHE PACYETHOI'O HANPAXEHHA

3.11. PacyeTHoe HampsDKeHHE B CTEHKAX OTBOJIOB, MpHBEHEHHOE K HOpMAalb-
HOit TeMIIeparype, ClICAyeT BLIUCIATD o popMmyIte

kIP[De" (t-0)]

o= 24, -0 27)
_ kiPy[De— (1 =)
WIH o= 2¢-0) , (28)

e 3HaYeHHe K; cieayer onpenensaTs o Tabi. 5.

PACYET AONYCTHMOro BHYTPEHHEIrO NABJIEHHSA

3.12. JlonyctuMOe BHyTpeHHee HaBJICHHE B OTBOJAX ClieZlyeT ONpPEHeNATH
no ¢opmyne
2[0%°14,( - O
[P]l= ! ’
ki [De_ -0l

rae ko3bduimenT k; cemyer ONpenenATs Mo Tab. 5.

4. TIEPEXOH 1o BHYTPEHHMM IABJIEHHEM

(29)

PACMET TOJIWHHbI CTEHKH

4.1. PacyeTHy10 TOJIMHY CTEHKH KOHHYECKOTO Mepexona (YepT. 2,a ) cemyer
onpepnenATs no popmyne
PD,

fre= (30)
Re 2¢,,A4, [0%°]cosa +P
PyD,
M tRe= 31
Re 2¢,,[0*°]cosa + P, @D

Ihe ¢y, — K03duIHeHT TPOYHOCTH NPOMIOIBHOIO CBAPHOTO INIBA.
®opmynst (30) u (31) npumemuwu, ecnu

<0,25
a<15° 10,003 <———— De--2
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t
Wi 15° < @ <45° 1 0,003 <—X°<0,15

D,-2t
" d,—2t <l_zsinaz (1+ tRe )tm .
D,—2t J/cosa D,-2t | D,—2t
&) L

a) L

P, i

+*~ had &

Qi
< T
3
«

Yepr. 2. lepexonst
@ — KOHHYECKMH; 6 — IKCHEHTPHYeCKHH

4.2. Yron HakJIOHa 0Gpas3yloileii a clieflyeT BBIMHCIATD 10 popMynam:
IS KOHHYECKOro mepexona (cM. uepT.2,a )

D,—d,
a = arc tg T (32)
1A SKCLEHTPHYECKOro nepexona (uepr. 2, 6)
D,—d
o= arctg eL—e . (33)

4.3. PacueTHy10 TORUMHY CTeHKM NlepeXONOB, IITaMMOBAaHHLIX U3 TpYG, cie-
Ioyer omnpeneidTh KaK iA Tpy6 GOJNblilero OHamMeTpa B COOTBETCTBMH ¢ m. 2.1.

4.4. PacueTHyl0 TONUMHY CTEHKH IEPEXO[OB, HITAMIOBAHHBIX U3 JIACTOBO#H
CTaJIH, CIIE[IVET ONPEAENIATh B COOTBETCTBHAH C pa3n. 7.

BHIMMHCNIEHHE PACYETHOI'O HANPAXKEHMA

4.5. PacuerHoe HanpskeHMe B CTeHIKe KOHHYECKOro Hepexopa, NPHBEACHHOe
K HOpMaIbHO# TeMIeparype, cliefyeT BRIMHCIATb o popMyre

_ P[D,- (t=0)]
77 24, (t — O)pyycosa (34)
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__Py[D—(-0)
7 2(t —C)pyc0sa @3)

PACMET AONYCTHMOro BHYTPEHHErO JABJIEHHA

4.6. Jlomycrumoe BHYTpeHHee JaBJieHHE B Iepexolax CliefyeT BbIYHCIATDH
no dpopmyie
2[0*°14, ¢, (t — C)cosa
[P]= . (36)
D~ (¢ -C)

S. TPOAHUKOBBIE COEIUHEHHUA
noa BHYTPEHHUM IABJIEHUEM

PACYET TO/IIMHHB CTEHKH

5.1. PacuetHylo TONMMHY CTEHKH Maructpaiu (uepT. 3, @) cienyer ompefe-
naTh no popmyne
PD

e
tp, = —mmm—— 37
BT 2p4lo*°14,+P
P.,D,
y“e
tp= ——————. (38)
WIH R 2(pd[0’°] +Py
) a
H [) d
a de 4
a b r Lt
<< 3 “~ -
> » 77
<] N ol
!
A2 Ll

Yepr. 3. Tpoitunxu
@ — cBapHoit; 6 — WITaMNOBaHHbIH

15



§.2. PacueTHy10 TOJILMHY CTE€HKH IUTYylLepa ciieflyeT ONpeNesATh B COOTBETCT-
BHH c I 2.1.

PACYET KO3OOHUHMEHTA MPOYHOCTH MATHCTPAJIH

§.3. PacuetHblit x03(hQHUIMEHT MPOYHOCTH MATHCTPANH CJIEAYeT BBLIMHCIATH
1o opmyrne
2 1+ ZA
175+—39— | 20-0V@.-D(¢-0)
V@.~1) (¢t -0)

me t=>tp,tC.

Iipu onpepmenenuH XA mWIOmand HAUIABIIEHHOTO METANIA CBApHBIX LIBOB
HOTYCKAaeTCA He YUHTHIBATh.

5.4. EciM HOMMHANIbHAsA TONMIUMHA CTEHKH LUTYLepa WIH NpPHCOeIHHEHHOMH
TpyGbl paBHa top + C M OTCYTCTBYIOT HAKJIAKH, ClieqyeT nmpuHuMars ZA4 = 0.
B 310M ciyuae guaMeTp OTBEPCTHA [OMKeH GHITh He Gonee BHIMMCIIEHHOTO MO

¢$opmyne
do= (l— 1,75) | /(D,—1) (t - C). (40)
Yo

KoadduumeHT Hemorpy3kH MAarMcTpald WIM KOpHyca TPOHHMKA Clefyer
onpepenaATs no Gpopmyine

¥a = (39

_ PID.—--0)]
%o o146 - 0) @
WIH = .Ml)e_—gt_—c?_].. (4}3)

%~ e -0

5.5. Yxpennsiowyio wiowans mryuepa (CM. 4ept. 3, @ ) ClERYeT ONpPENENATh

no popmyine
Ab=2(tb—c—tob) l’(de_tb)(‘b_c)' (42)

5.6. Ilna wryuepoB, mpONyIEHHbIX BHYTPb MArHCTpaiH Ha rnyGudy h,,
(uepT. 4, 6) , yKpeIUIAIoLLyIo IWIOWAAD ClIeAyeT BEMUCIATS TI0 popMyrie

Abz =Ab| +Ab‘ 43)

Benuumiy A, cnenyer ompefensats no dopmyme (42), a Ay, — Kax HaH-
MeHblliee W3 ABYX 3HaUeHHil, BBNHCIIEHHBIX 1O popMynam:

Ab|=2hb1(tb_c); (44)
Ay, =2(tp—-0C) l/(de—tb) (t,—0). (45)
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H

_A_u(
d.“V 4

Ny

Lt

Yepr. 4. Tumnst cBapHBIX coeuHeHHMH TPORHHKOB CO LWITYREPOM

@ — NPHMBIKAKILMM K HapyXHOH NOBEPXHOCTH MarMCTPaIH; 6. — NPOMNYIUEHHBIM BHYTPb
MarKCcTpanu

5.7. Ykpemnsiomylo IIolans HAKJIaaKu A, ClefyeT onpeaenars no popmyne

A, =2b,t, (46)

Ulnpnry naxnapxu b, cnegyer npHHHMars no paboveMy ueprexy, HO He Go-
Jiee BeJIHYMHDI, BHIYHCIIEHHO# 10 popmyne

b,= V(D,—t) @-0). (CY))

5.8. Ecnu momyckaeMoe HallpspkeHHe OiA yKpeIulsiomux geranei o] ; MeHs-
we [0], TO pacueTHble 3HAYCHMA YKPCIIAOMMX IUIOWAMei YMHOXKAIOTCA Ha
(0] 4/l0].

5.9. CyMMa yKpeWIfAOIWMX MWIOWANCH HAKJIAAKH W WITyLepa AO/DKHA Y[IOB-
JIETBOPATD YCIIOBHIO

TA> (d—do)to. (48)

PACYET CBAPHOI'O WBA

5.10. MuMHManbHBIH pacueTHbIA pa3Mep CBapHOro 1wBa (CM. uepT. 4) crepyer
npuHAMaTh No popmyne

t I/d—t ty—C
Amin=2'1 b (e b)(b )

y , @9)

HO He MeHee TOJIMHBI IUTYHnepa £y .
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PACYET TOJIMHHHN CTEHOK TPOAHHKOB
C OTBOPTOBAHHbIMH OTBEPCTHAMM H BPE3HBIMH CEJJIOBHHAMH

S.11. PacueTHylo TONIIHHY CTEHKHM MATHCTPalH CllefyeT ONpeAeNATh B COOT-
BETCTBHM CN. 5.1.

5.12. KoapdpuumeHT MpoYHOCTH ¥4 Cienyer onpenenats no gopmyne (39).
Ilpu s3TOM BMecTO d clieflyeT MPHHUMATD BEJIHUMHY deq (uepr. 3, 6), noCuMTaH-

Hy1o 1o popMyite
dpq=d+05r. (50)

5.13. Ykpemsomyno wiomaas OTGOPTOBaHHOTO YJYacTka HeoGXOIMMO

onpenensits no gopmyne (42), ecm by, > V (d,— tp) (t— C) . lIpn MeHbumx
3HaYeHHMAX hj IIOWAZh YKPEIUIAIOIIErO CeYeHHA CleflyeT OIpefeNaTh Mo

¢dopmyne
Ap=2hp[(tp—C) —top}. 1)

5.14. PacyeTHas TONIMHA CTEHKH MAarHCTPaH ¢ BPe3HO#H CEUIOBHHOMN OMIXK-
Ha ObITh He MeHee 3HaYeHMs, ONpPENEICHHOTO B COOTBETCTBHH C M. 2.1 mpH ¢ =

= ww.
BbMHUCJIEHHE PACYETHOI'O HANPSKEHHSA

5.15. PacueTHoe HampsKeHHe OT BHYTPEHHEIO IaBJICHHA B CTEHKE MAarucr-
paH, NpHBeNeHHOe K HOPMAIBLHOH TeMIiepaType, ClIefyeT BBIMMCAATH No ¢op-

Myne

_P[D.—(-0)]
o= V72

52
2(pd(t—C)At ( )

P,[D,~(t - O)]
2‘Pd -0

PacuetHoe HanpspKeHHe IUTyuepa clefyeT OHpenenATh no ¢opmynam (14)
u (15).

(53)

HITH

PACYET AONYCTHMOr0oO BHYTPEHHEI'O JAABJIEHHUA

5.16. Honycrumoe BHyTpeHHee JaBJIEHHE B MarHCTPaIH cliedyeT OlpeNessTh
nio opmyne

Py 2[62°] 9, (t - C)

Pl=—5—05 )

18



6. IUIOCKHME KPYTJIHIE 3ATJIYHIKH
non BHYTPEHHMM IABJIEHHEM

PACYET TOJIMMHH 3ArIYHKH

6.1. PacuetHylo TONumHy IUIOCKOH KPYIJIOH 3ariylIKH (4epr. S, q, 6) cne-

myeT onpenenArs 0o popmyne P’
tre =1 D; —1) l/——— (535)
Rs i [a“]A,

Py

Win tRs = (D; 1) [0%°] s (56)
rae v: = 0,53 npur = Ono uepr. 5,4;

7, = 0,45 no uepr. S, 6.

9 9 )y B3

~ -

MM OO 4z

r7\ S

/4
~

¢
e —

YA
P

-
Ls

Yepr. 5. Kpyrasie nnockue 3armymxn
@ — nponyueHHad BHYTpb TPyGhl; 6 — npuBapeHHas K Topuy TpyOl; 6 — dnanuenas

6.2. PacueTHy TONMUMHY IUIOCKOH 3arlylIKH MexOy AByMA daHuamMu
(uepr. 5, 8) cnenyer onpenensars no popmyie
P
tpy = 041(D; +b) X))

[0%°14,

PY
WIK tro = 0,41(D;+b) 229] . (58)

[llupnHa yIIOTHHTENIBHOH NPOKJIAAKH b onpenenserca no CTaHAapram, Tex-
HHYECKHM YCJIOBHAM HIIH YepTexy.
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PACYET AONYCTHMOrO BHYTPEHHEIrO JABJIEHHMA

6.3. Hlomycrumoe BHyTpeHHee MaBlieHHe [UIfl IUIOCKOH 3arfyluKH (cM.
4epr. 5,4, 6) clenyeT ONpeAeNATH MO HopMyIie
020 A, (1t — 2
[ 2 14, ( f’) 59)
11 D; ~r)
6.4. JlomycruMOe BHYTpeHHee JaBlleHHe UIA IUIOCKOH 3ar/IylIKH MEeXAy
mByma ¢naHiamu (CM. 4epT. 5, 8) cliefyer onpefesATs no ¢popmyine

[02°]14,(t - C)
P} = .
(7} 0,17(D; +b)? (€0

(P} =

7. JJUIMIITHYECKHE 3ATNIYHKH
NO& BHYTPEHHHUM INABJIEHUEM

PACYET TOMIMHHLI BECHOBHON 3ArJIYWKH

7.1. PacueTHyi0 TONIIMHY CTeHKH OeCLIOBHOM YUIMNTHYECKOHR 3arIyIKH
(uepr. 6) npu 0,5 > h /D, > 0,2 cremyeT BEIMHCAATH O GopMyne
PD?

=—F 61
tRlO 8Ath [020] ( )

P, D?

Wi IR10 =W'

(62)

Ecnu tg,, TONYYaeTcA MeHee fp NPH @ = 1,0, cnenyer npuRHMaTh IR0 =
=1R. ‘

v/

D, Yepr. 6. InANNTHYECKAN JarAyIMIKA

PACYET TO/IMHHB 3ATAYWKH C OTBEPCTHEM

7.2. PacueTHasd TONMIMHA 3arfyllIKH C HEHTPAIbHbBIM OTBEPCTHEM MpH
d/D, — 2t <0,6 (vept. 7) onpenensiercs no popmyse
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PD?

tR,, = —————— 63
" 84,020 ¢, ©3)
P D?
y~e
WK tR1 = TEhe T, (64)
dl de
ﬂ) g,
d 1 ) d ts
ty 6,
- T _ \ =
De De
d
8) £
d |73
5 r
1 7 1% t
<
~1 . { . -
A——]
~ Te

Yepr. 7. InnunTHIECKHE 3ATMYLIKH CO IUTYIEPOM

a — ¢ yxpennaouel Haknanko#; 6 — NponymeHHLIM BHYTPh 3aIIyIKH; 6 — C or6opro-
BaHHBLIM OTBEPCTHEM

7.3. KoabdummenTsl NpouHOCTH 3arnylleKk C oTBepcTHAME (Uept. 7, a, 6)
Clefyer ONpENENATh B COOTBETCTBHM C M. 5.3—5.9, mpuHMMAs t, = fp,,
ut>tp,, +C, apasMeps! WITyIlepa — N0 TpyGe MeHBIEro AHaMeTpa.

7.4. Ko3¢ppHumeHTsI MPOYHOCTH 3arMIylICK ¢ OTOOPTOBAaHHBIMM OTBEPCTHA-
M (uept. 7, ) cnenyer MOACUMTHIBATH B COOTBETCTBHM C mil. 5.11-5.13. 3Have-
Hue hp cnenyer npuHUMarh paBHbIM L — I — h.
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PACYET CBAPHOI'O HIBA

7.5. MHHHManbHBIA pacueTHbIA pa3Mep CBapHOrO LIBA MO NEpHMETPY OTBEp-
CTHA B 3arJyNIKe CleflyeT OdpenesiaTh B COOTBETCTBHH C II. 5.10.

BHIYMCIIEHHE PACYETHOI'O HAMNPSXEHHWA
7.6. PacuerHoe HanpskeHHe OT BHYTPEHHETO [IABJIEHMA B CtreHKe JJUIHIITH-

YeCKOH 3arnyuikH, NpHBeJleHHOe K HOPMAIbHOH TeMIepaType, OMNpenensercs
no popmyite

PD?
= ——— (65)
P, D}
WM o= — Y€ (66)
8py(t —C)h

PACYET NONMYCTHUMOrO BHYTPEHHEIO NABJIEHHSA

7.7. DonyctuMoe BHYTpeHHEe [aBlleHHE I JUIMITHYECKOH 3aITIYLUKH
onpenensercs no popmyie

[P] = 84,[0%°Jpy (t —~ C)h [D2. (67)
TPWIOKEHHE 1

OCHOBHBIE MOJIOXEHUA MOBEPOYHOTO PACYETA TPYBONPOBOIA
HA JONMOJIHUTEJIBHLE HAIPY3KH

PACYET NONOJIHMTEJIbHBIX HAIPY30K

1. ToBepouHbli pacyer TPyGONpoBO/ia Ha RONMONHMTENbHbIE HAarpy3KH cie-
HAYeT BBHINOJHATH C YYETOM BCEX PACUYETHBIX HArpy3oK, BO3AECHCTBHI H peaKuuit
onop nocne BbIGOpa OCHOBHBIX Pa3MEPOB.

2. Pacuer craTHyecKko# NpOYHOCTH TpyOompoBoma cielyeT NpOU3BOIMTL B
IBa 3TaNa: Ha IeHCTBHE HECAMOYpPaBHOBELICHHBIX HAarpy30K (BHYTpeHHEro [1aB-
JIEHHsI, Beca, BETPOBOH M CHErOBOM HAarpy3oK H T. N.) — 3Tam 1, a TaKkxe C yve-
TOM TEeMIEpaTypHBIX NMepeMelleHHH — 37am 2. PacyeTHble Harpy3KkH CiemyeT
OINpeneNsATh B COOTBETCTBMH C mil. 1.3.—1.5.

3. BHyTpenHMe cunoBbie (DaKTOpbl B pPacueTHBIX CeueHMAX TpyGomposona
criefyeT ONpeAeNnAaTh MEeTOAAMH CTPOMTENbHON MEeXaHMKH CTEPXKHEBBIX CHCTEM
C YYeTOM THOKOCTH OTBOAOB. ApMaTypa NpPHHMMAeETCs aGCONIOTHO JKECTKOM.

4. Tlpu onpeneneHun ycHiHii BO3[EHCTBUA TpybonpoBona Ha 0oGopynoBaHHe
Npy pacyeTe Ha J1ane 2 HeOGXOAUMO YUHTBIBaTh MOHTAXKHYIO PaCTAXKKY .

22



PACYET HANPSXKEHHHA

5. OxpyxHble HallpfXKEHHA O OT BHYTPEHHErO JaBJIEHHA ClIefyeT MpHHUMATh
PaBHBIMH pacueTHBIM HANPSKEHHAM, BBIYHCIICHHBIM 1O popMyliaM pa3n. 2—7.
6. HanpsbkeHusi OT JONONHHTENIBHBIX Harpy3oK cjefyeT NOACYHTHIBATH MO

HOMHMHANIBHOH TOJIUMHE CTeHKH, BHIGpaHHOH MpH pacyete Ha BHyTpeHHee [aB-
nenue.

7. OceBble H KacaTeNbHBIC HAMPSKEHHA OT NEACTBHA AONOTHHUTENBHbIX Harpy-
30K CJIeflyeT OonpenenATh 0o GopMynam:

2 2
I/Mx+My ' |N|
AW ApA,

T
= . 2
24,W @)

O MN = ; a

8. DKBUBaEHTHBIC HAaNPSXKEHHA Ha JTane 1 pacuera CiieflyeT ONpENENATh IO
dopmyne

Opq = l/(),7502 +0,6402yy +37°%. 3)

9, JKBHBaNICHTHbIE HATPAXEHWA Ha 3Tane 2 pacyera clefyeT BBMHCIATD IO
dopmyne

Opq = 1/0,7502 +olyn +37%. @

PACYET JIONYCTHMBIX IKBHUBAJIEHTHBIX HANPHXEHHA

10. BenwumHa npHBENCHHBIX K HOPMAanbHOH TeMIeEpaType 3KBHBaJICHTHBIX
HANpAXEHUH He NOJI)KHA TPEBbILATD:

NpY pacuere Ha HECaMOYpPaBHOBELIICHHbIE HATPy3KH (3Tan 1)
Opq <1,1[0%°]; ©)

NpH pacyeTe Ha HECAMOYPAaBHOBEHIGHHBIE HArPYy3KH H CaMOKOMIEHCALMI0
(3tan 2)

Ocq <1,5[0?%). (6)
ITPUJIOXEHUE 2

OCHOBHBIE IOJIOXEHHA
NOBEPOYHOIO PACYETA TPYBONPOBOIA HA BHHOCIIMBOCTDH

OBUHUE TPEBOBAHHA K PACYETY

1. MeTop, pacyeTa Ha BBIHOCIHBOCTb, YCTaHOBJIEHHBIH B HacToseM ITocoGuy,
CllefiyeT MPUMEHATH UIsi TpyBONpPOBONOB M3 YITIEPOOMCTOH H MApraHUOBHCTOH
CTareii Tpu Temmeparype cTeHKH He Gonee 400 °C, a pna TpyGOmpoBOIOB H3
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cTaneit ApYTHX MapoK, MepeuHCIeHHBIX B Talil. 2, — NpH TeMIepaType CTEHKH
mo 450 °C. Ipu Temneparype crenku cermie 400 °C B TpyGonpoBo/iax u3 yrie-
POINMCTOH M MApraHUOBHCTOH CTayied pacueT Ha BBHIHOC/IMBOCTb CJIEZYeT BBINOJ-
Hars no OCT 108.031.09-85.

2. Pacuer Ha BHIHOCJIMBOCTb ABJIAETCA NOBEPOYHLIM, H €ro CleayeT BbINON-
HATD NOCJIe BHIGOpa OCHOBHBIX PA3MEPOB AIEMEHTOB.

3. B pacuere Ha BBLIHOCIMBOCTb HeOGXOOMMO YYHTHIBATH H3MEHECHMA Harpys-
KH 33 BeChb MEpHOR 3KCITyaTauuu TpyGonpoBona. HanpseHus ciemyer onpe-
OeNATh M1 NONMHOrO IHKJIA H3MEHEHUs BHYTPEHHErO [aBJICHHA H TeMIIEpaTyphl
TPaHCNOPTHPYEMOTO BeuIeCTBA OT MUHMMANTBHOTO 10 MaKCHMAJIBHOTO 3HAYCHMIA.

4. BHyTpennue cwioBbie (aKTOphl B CEYCHHAX TPYOGONpOBOXa OT pacueTHbIX
HATPY30K M BO3JICACTBHIA ClIelyeT ONpeACNATh B NPE/ieNiaX YIpYTOCTH METOaMH
CTPOMTENIbHOM MEXaHWKH C YUeTOM NOBBILIEHHOH rHGKOCTH OTBOMOB H YCNOBHI
Harpy>eHus onop. ApMartypy ciiefiyeT CUMTaTh aGCOJIOTHO XECTKOM.

5. Koadduumenr nonepeuHoi sedopMaluy NpHHHMAaeTca paBHbM 0,3. 3Have-
HHA TeMIiepaTypHOro ko3 QHumenTa JIHHEHHOTO pacliMpeHns ¥ MOIYMNA yIpy-
TOCTH CTATH CIIeflyeT ONPeeNATh NO CIPaBOYHBIM JaHHBIM.

PACYET NEPEMEHHbBIX HANPAXKEHHHA

6. AMINHTYAy SKBUB&JIEHTHBIX HaNpsXKeHHHA B PaCueTHBIX CEYCHMSIX MPAMBIX
1py6 ¥ OTBOAOB ¢ K03 HImEeHTOM A = 1,0 cnedyer onpenenars no popmyne

Oseq =08 V/0,750% + 02yy +372, )

TOE Oypsn W 7 BRMMUCHSIOTCA MO popmynam (1) u (2) mpun. 1.

7. AMIUMTYRY 3KBHBAJIEHTHOTO HANpsAXEHHA B OTBOAE C KO3 pHUMEHTOM
A\ < 1,0 cenyer onpenenATh KaKk MaKCHMAIBHOE 3HAYeHHE M3 YeThipeX, BhIMHC-
JIEHHBIX N0 hopMynaM:

1
T,wl/[ [EM, + M, v, + 1M, |8, + 0,84, Wo) >+ T2,

1
]/[I&M,+M.,,,Iﬁ,,, +|Mylv,, + 0,84, Wa]? + T?
J 2A,W
%,eq = )
1
[IEM + M, v, + 1,64, W0)? + T?;
ZA,WV X eq'’m t ]

1
—— VI IEM, v, + 1,64 ,Wa]? + T2
th,wV yim r#e]
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3necs koapdumment £ cnemyer mpuHMmars pasHeiM 0,69 mpu M, > O u

M
—=24-| > 0,85, B OCTANBHBIX CTY4asX — paBHbIM 1,0.

K03 bHIMEHTBI Y, B f,,, HAXONATCA COOTBETCTBEHHO 110 4epT. 1,4, 0, 3 3HAKH
M, uM, onpenensoTCA YKa3aHHbIM Ha Y€PT. 2 NONIOXKHKTEIbHBIM HANPABIIEHHEM.
Benmuuuny M, crieflyeT BEIMHCIIATH N0 dopmyne

___PWRDag &)

M s
“ 50(D,— 1)t

Ihe ap — ofipenenAeTcA B COOTBeTCTBHH ¢ M. 3.3. IIpH OTCYTCTBHH NaHHBIX O
TEXHOJIOTHM H3TOTOBJIEHHA OTBOHOB JONMYCKAaeTCs NMPHHHMATh dp=
=1,6a.

8. AMIUIHTYAp! SKBHBAIEHTHBIX HampsKeHWi B ceveHusnx A—A u 5—F 1poii-
HUKa (¥epT. 3, 6) cienyeT BHIMMCIATH N0 popmyne

O2,eq = V2’95°2 + (iozm)’ — 0,8t00, ppy + 372, «)

rae xo3buupenT § npuHUMaeTcst paBHbIM 0,69 NIpH 0, 4y > 0 1 0, pov/0 < 0,82,
B OCTIbHBIX CTy4aAX — paBHbIM 1,0.
Benwuuny 0, oy criemyer onpefenaTs no popmyie

M,sing — M,,cosp R N
0. =
2MN AW A A,

, ®)

rfie § — yron HaKJOHa OCH IITyIepa K WIOCKOCTH Xz (CM. uepT. 3,4).
MonoxwurenbHbie HampaBlIeHWA M3THOAIOMMX MOMEHTOB IIOKa3aHE! Ha
yepr. 3,a . 3HayeHHe T ClIeAyeT ONpenenATs no popmyine (2) npu. 1.

9. ina tpoitnmka ¢ D,/d, < 1,1 cnefyer HONONHUTEILHO ONPEAEIATL B ceve-
Huax A—A, 5—B n B-B (cM. uepr. 3, 6) aMIUIATYAy 3KBUBICHTHBIX Halpsike-
Huit no dopmyne

1 2 2 2
Opeq = ml/(—,m]/m + M2+ A,Wo)? + T2, (6)

BenuunHy 7, clienyeT onpeRensrs mno 4ept. 1, a.
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Yepr. 2. PacyeTHasi cxema OTBOAR Yepr. 3. PacuerHas cxemMa TPOHRHHKOBOrO
COeRHHEHHA

a — cXeMa Harpy>eHus;
6 — pacueTHbIE CeYeHHs

PACYET QONYCKAEMOH AMIUIMTY/IbI
JKBHMBAJIEHTHOrO HANPSXEHHUSA

10. BeiHoCIMBOCTH TpPYy6ONMpPOBOAA CiIEAyeT CYMTATh OOGeCIeueHHOH, eCIH BbI-
TOJTHAETCA YCIIOBHE

%,eq <[5]. Y

11. JonmyckaeMy0 aMIUIMTY/ly HanpsKeHHH CliellyeT NMOACYMTHIBATD MO (op-

Mynam:
s TpyGONpPOBO/IOB M3 YITIEPOIMCTON M JIETMPOBAHHOH HEAyCTEHUTHOMH CTa-

neun
(g,] = —’i:— (1 +1200N, ‘°w‘33) 0625, ®)

1S Tpy GONMPOBOJIOB K3 ayCTEHHTHOM CTAIH

(] = 120 (1 +1000N, —0,533) 0,625 ©)
Y



12. PacyetHoe 4MCNIO MONHBIX LMKJIOB HArpykeHHsA TpyOOmpoBoHa cliemyer
omnpenenaATs no popMmyne

1,875
n y

(v )
(4
0,,:/9, ) -1
Nc =N. + > ael'! “ao —
=1 ( oa,eq/aao) © -1
rae N, — uMci0 NMOMHBIX UMKIIOB HAarpy>XeHUA ¢ aMITIHTYIaMH 3KBHBATICHTHBIX
HaIpsKeHHA Oaeqs

N, —UACTO CTyNeHeH AMIUIMTYA 3KBHBAIEHTHBIX HANpSKeHHA 0,;
€ YMCIIOM IHKJIOB N,;.

Mpenen BHIHOCTMBOCTH 0,, CERyeT NPHHHMATb paBHbIM 84/ Y mia yrmepo-
ACTOM,HeayCTEHHTHOM cTa M 120/ y — 1A ayCTeHMTHOH CTanM.

co

Nei» (10)

i

ITPUJIOKEHUE 3
OCHOBHBLIE BYKBEHHBIE OBO3HAYEHHSA BEJIWYHUH

A, — TeMIepaTypHBIA KO3 HIHMEHT;
A — WOk NONEPEYHOTO CeYeHHs TPYGEI, MM?;
A, A — YKpelUlAoume WIOWEAH HAKIaAKK ¥ ITYIepa, MM?;

a,8¢ ,a4 g — OTHOCUTENIbHAA OBAILHOCTb COOTBETCTBEHHO HOpMa-
THBHas, [06aBOYHas, pacueTHas, %;

b, — uMpHHa HaKNaNKH, MM;
b — nmMpHHa YIDIOTHHTENILHOH NPOKIIAIKH, MM;
C, Cy,C, — npu6GaBKH K TOJILMHE CTEHKH, MM;
D;, D, — BHyTpeHHHI U HApYXHbI AUaMETpPHI TPYObI, MM;
d — nuaMeTp OTBEPCTHA ,,B CBETY”, MM;
dy — nomyckaeMblif OHAMETp HEYKPEIUIEHHOTO OTBEPCTHA,
MM;
d,q — IKBHBICHTHDIA MaMeTp OTBEPCTHA MpH HAHYHH pa-
IMYCHOTO TePeXoaa, MM;

E, — mMopmynb ynpyrocrd IpW pacueTHOH TeMIeparype,
MlIIa;

hp, hy, — pacueTHas BBICOTA LUTYNepa, MM;
h — BBICOTA BBIMYKJIOH YaCTH 3ariyHKH, MM;
k; —xoaddummeHT yBenuWueHHA HANpAXEHHA B OTBOJAAX;
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L, | — pacueTHas nyiMHa 3neMeHTa, MM;
Ilg,My — H3rubaiolme MOMEHTHI B ceueHuH, H - MMm;
M, q — H3rnGawolmii MOMEHT oT oBanbHOCTH, H - MM;
N — oceBoe ycuive OT JONONHHATENBHBIX HArpy3oK, H;

Nc’Ncp — pacyeTHOE YMCIO MONHBIX IMKIJIOB HArpyXXeHHs Tpy-
GonpoBOA2 COOTBETCTBEHHO BHYTPEHHETO NABIICHUA
HONOJIHUTENbHBIX HATPY30K, BHYTPEHHETO [aBJIEHHA
orQpmoP;

Nco,Ncpo — Y¥CTI0 TONIHBIX LMKIJIOB HArpyXeHus TpyGonposoaa
COOTBETCTBEHHO BHYTPEHHETO [JABJICHUA ¥ [JONOJNHH-
TeJIbHBIX HArpy3oK, BHYTPEHHEro MaBJieHHA oOT 0
no P

N,; ,Ncp- ~ YMCIIO LMKJIOB HAarpy>keHusa TpyGompoBoma cooTser-

CTBEHHO C aMIUTMTYAOH IKBHBIEHTHOTO Hampsike-
HHSAL G,,;, C Pa3MaxoM KoNeGaHHsA BHYTDEHHEro j1ae-
nenns AP;

N, — YHCIIO YPOBHeH H3MeHEH!s Harpy3o0K;

Ny, Ny, N, — KOIhQHIMEHTDI 3aMaca COOTBETCTBEHHO MO BpEeMeH-
HOMY COIPOTHBJICHHIO, NO MOpEAENy TEeKyyecTH, Mo
npeneny AJUTENbHOR IPOYHOCTH;

P, [P],P,, AP, — BHyTpeHHee [aBJICHHE COOTBEICTBEHHO pACuETHOE,
AOMyCTHMOE, YCIOBHOE; pa3MaX KonefaHwd i-ro

yposas, MIla;
R — panuyc KpHBH3HbBI OCEBO} JIMHMHA OTBOMA, MM;
r — pajiuyc CKpYIJIeHHs, MM;
Ry,Rop,R}® R% — BpeMetiHOE CONpOTHBIEHHe H YCTOBHbIA Tpefen Te-
"

Ky4YeCTH COOTBETCTBEHHO NpH PacUETHOH Temmepary-
pe, Ip¥ KOMHATHO# Temneparype, MIIa;

R, —npepen pauTenbHOM NMPOYHOCTH NMpPH PAcueTHOM TeM-
neparype, MIla;
T — xpyTsanwi MOMeHT B ceueHus, H - Mm;
! — HOMHHAJIbHAs TOJIIIHHA B CTEHKE JIEMEHTA, MM;

o, Iop — pacdeTHbi€ TONIUMHBI CTEHOK MarHCTpaIH M LUTyuepa
opd ¢, = 1,0,MM;

tp, IR; — PACUETHbIE TONIUMHEI CTEHOK, MM;
t; — pacueTHas Temmepatypa,’ C;

29



W — MOMEHT CONpOTHMBJIEHMS TOMEPEYHOTO CEUYEHMS IpH
u3rube, MM ;

a,B, 0 — pacueTHsle yrnsi, rpan;
Bms Ym— K03 DHIMEHTHI HHTEHCHDHKALMM NPONOIbHBIX H
KOINBLEBBIX HaNpsDKEHUil B OTBOJIE;
Y — K03 bHIMEHT HaIe)KHOCTH;
71— pacyeTHbl KO3 PUIUEHT 1A IVIOCKOHA 3aITyIIKH;

A, ;. — MAHMMAJIBHBIN PacYeTHBIH Pa3Mep CBAPHOTO LB, MM;

min
A — x03¢bdHIMeHT rHBKOCTH OTBOMA;
£ — xo3hdHIMEHT NpUBeneHN;
ZA — cyMMa YKpeIUIAIIIHX WIomaei, MM ;
0 — pacyeTHOE HamnpsDKeHHe OT BHYTPEHHEro [aBJIeHHA,
NIpUBEIOEHHOE K HOpMaNbHO# Temmeparype, MIla;
Oa,eq> %ei —~ AMIVIATYHIA SKBHBAICHTHOTO HAMNpSKEHHS, IPHBEICH-
Hasg K HOPMAIbHOH TeMIepaType, COOTBETCTBEHHO
MONHOTO 1MKJIAa HATPYXEHHs, i-H CTYNEHM Harpyxe-
Hus, MIla;
0,q — SKBHBAICHTHOE HANPsDKCHHE, NPHBE[CHHOE K HOp-
MaNbHOM TemIepatype, MIla;
G, = 20, , — Nipeiell BBIHOCIMBOCTH IIpH OTHYJIEBOM IMKJIE Ha-
rpyxenns, Mlla;
O,y N — OCEBOE HaNpsikeHHE OT NONOIHHTENbHBIX HArpy3oK,
TIpUBefleHHOE K HOpMAJIbHOH Temmepatype, MIla;

[0],[02°], [0} 4 — HOIycKaeMoe HalpsDKeHHe B IeMEeHTax TpyGonposo-
Ha COOTBETCTBEHHO NP PacyeTHOH Temmeparype, npu
HOPMAIBHOM TeMIeparype, NIpH pacyeTHOH Temmepa-
Type WA YKPeIUIAIUMX AeTanei, M1a:

T — KacareJIbHOE HallpshkeHHe B cTeHKe, MIla;

¥, 94,9, — pacieTHbie K03 HIMEHTHI MPOYHOCTH COOTBETCTBEH-
HO IeMeHTa, TIeMEHTa C OTBEPCTHEM, CBApHOTO 11IBa;

Yo — K03bPUIMEHT HENOTPY3KH EMEHTa;
— TIapaMeTp BHYTPEHHETO [aBJICHUA.
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