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Hactoawmnn PykoBogswmn gokyMmeHT (P) pacnpocTpaHsieTcs Ha CTanbHble TpybonpoBoabl
BOASIHbIX TEM/IOBbIX CeTel ¢ paboumm gaBneHmem ao 2,5 MlMa n pabouen tTemnepatypon go 200
°C n naponpoBogoB c paboumm gasneHuem o 6,3 MlMa n pabouen Temnepartypon go 350 °C,
NnpoKfaAabiBaeMbiX Ha ornopax (HaA3eMHO W B 3aKpbITbiX KaHanax), a Takxke 6eckaHalbHO B
rpyHTe.

PO npeaycMaTpuBaeT onpeeneHue TOSIWNHbI CTEHKW OTBOAOB, TPOMHWKOB W BPE30K U3
ycnosus obecnevyeHms nx HecyLlen cnocobHOCTN OT AENCTBUS BHYTPEHHEro AaBJfieHMs, a Takxe
OLEHKY CTaTUYECKOMN U LUKIIMYECKOMN NMPOYHOCTM TpybonpoBoaa.

OueHka cTaTuyecKkomn MPOYHOCTMU npou3BoaMTCS pasaenbHo Ha  JencTeue
HecaMOypaBHOBELIEHHbIX Harpy3ok (BeC W BHYTpPEHHee JaBfieHMe) WM C Y4eToM BCeX
Harpy>awuwmx @aKkTopoB, B TOM u4ucie TeMmnepaTypHbiXx Jaedopmaumn. Ecnm  ycnosus
CTaTUYECKOM MPOYHOCTU HE BbIMOSHAIOTCS, AeNAaeTCs AOMNOJIHUTENbHbIM pacyeT Ha UMKINYECKYH
MPOYHOCTb (BbIHOC/AMBOCTb) MNOA4 [AENCTBUMEM 3HAKOMEPEMEHHbIX Harpysok, 06ycnoBAEHHbIX
konebaHmamu paboumx NnapamMeTpoB cpeabl B Nepnoa 3a4aHHOro cpoka ciyxbbl Tpybonposoaa.

lMpeaHasHayeH AN cneymanmncToB, OCYLLECTBASAIOWMX MPOEKTUPOBAHUE, CTPOUTENBLCTBO U
PEKOHCTPYKUUNIO TENIOBbIX cetein. ObaszateneH npn npoeBegeHMM NOBEPOYHbLIX paCyeEToOB BCEMU
NMPOEKTHbIMKN OpraHnsaunamu.

1. OBLUME NOJIOXKEHMSA

1.1. O6nacrb NnpuMeHeHunn
HacTosilme HOpMbI pPacnpoOCTPaHATCA Ha CTaljibHble TPybonpoBOAbl BOASHbLIX TEMIOBbIX
ceten c pabounm pasneHmem o 2,5 MMa n paboyen TemnepaTtypoin go 200 °C (kateropusa III,
rpynna 2), a Takxxe naponpoBOAOB 3a npeaenamm TEMI0BbIX MCTOYHMKOB C pabounm aaBneHnem
[0 6,3 MIMa n pabouen Temnepatypon ao 350 °C (kateropus II, rpynna 2).

Pabouyee paBneHuMe U pabouyass TemMnepaTypa Npu pacdeTax MNPOYHOCTU U onpeaeneHuu
Harpy3oKk Ha Onopbl W CTPOUTE/IbHbIE KOHCTPYKLUMUU TMPUHUMAIOTCA B COOTBETCTBUU C
TpeboBaHmamm CHull 2.04.07-86*.

Hopmbl obecneumBatoT cobnogeHne 3anacoB MNPOYHOCTM AN CTalbHbIX TPpyb6 W
CoeauHUTENbHbIX JAeTasiel He HMXe YCTaHOBJSIeHHbIX HopmMamMuM pacyeTta Ha NpPOYHOCTb
CTauMoHapHbIX KOTNOB K Tpybonposoaos napa u ropsyen sogbl (PO 10-249-98). Ha otaensHble




NOMOXEHWNSA N MYHKTbl 3TUX HOPM B TEKCTE AAKTCSA NpsMble CCbIIKK.

HopMbl pernameHTMpyloT onpeaeneHne TOAWMHbI CTeHKM Tpyb, OTBOAOB, TPOMHWKOB M
Bpe30K M3 ycnoBusa obecrnedyeHms MX Hecywenm CnocobHOCTM OT A[eNCTBUS BHYTPEHHEro
OaBNeHus.

MoBepoYHbIM pacyeT nNpeaycMaTpuMBaeT OLEHKY CTaTUYECKOM WM LMKIMYECKOW MPOYHOCTU
TpybonpoBoga. OueHkKa CTaTU4YeCKOM MpPOYHOCTU MPOU3BOANTCA pas3denlbHO Ha AEeNCcTBue
HecamMoypaBHOBELLEHHbIX Harpysok (BeC M BHYTpeHHee pfaB/ieHne) W C Yy4yeToM BceX
Harpy>awwmx @aKTopoB, B TOM u4ucne TeMmnepaTypHbiXx Jaedopmaumn. Ecnm  ycnosus

CTaTUYECKON TMPOYHOCTM OT [AEWCTBMS BCEX Harpyxarwlwmx ¢aKTopoB He BbIMOJHSAOTCS,
NEeNaeTcs AOMNONHUTENbHbIA PacyeT Ha LUMKIMYECKYH NPOYHOCTb (BbIHOC/IMBOCTD).

1.2. OCHOBHbI€ NOJI0)XEeHUA pacyeTa Ha NPOYHOCTb

1.2.1. PacueTHas cxema TpybonpoBoda AO/IKHA OTpa)kaTb AENCTBUTE/NbHbIE YCI0BUSA €ro
paboTbl, @ METOA pacyeTa - y4YUTbiBaTb BO3MOXHOCTb UCMO/Ib30BaHUSI KOMMNbIOTEPHON TEXHUKMU.

B kadectBe pacyeTHOW cxeMbl TpybonpoBoaa creAyeT paccMaTpuMBaTb CTaTUYECKM
HeonpeaenuMMble CTpPEXHEBble CUCTEMbl MEPEMEHHOM >XECTKOCTM C YYETOM B3aMMOAENCTBUS
TpybonpoBoga C ornopamMmu, NnpucoeanHeHHbIM 060pya0OBaHMEM M OKpYXKatowen cpenon.

1.2.2. BblbOp OCHOBHbIX pa3MepoB Tpyb6 W AeTanei OCYLLECTBASIETCS MO pacyeTHbIM
OABNEHUIO N TeMMepaType C y4eTOM KOPPO3MOHHOM aKTUMBHOCTW cpeabl. PacuyeTHoe aAaBfieHue
cnenyet NpuUHMMaThb, Kak NpaBwio, paBHbIM MaKCMManbHOMY paboyeMy AaBEHUIO, @ PACYETHYIO
TeMnepaTypy - MakcuMasibHOM pabouyel TeMnepaType No NPOEKTHON AOKYMEHTaLUMN.

1.2.3. PacyeTHble 3HA4YeHUs HarpysoK Mpu OUEHKEe MPOYHOCTM U YCTOMUYMBOCTM COrlacHO
pasgenaMm 5 n 6 HacTodwmMx HopMm cneayet onpefensaTb Kak npoussedeHne mx HOpMaTUBHOIO

3Ha4YeHus Ha KO3 dUUMEHT neperpysku %; (cMm. n.2.1).
1.3. OCHOBHbIE yCNOBHble 0603HauvyeHunn

A, - nnowaab nonepeuHoro cevenus, cM? , M2;

L - pacuyeTHas WMpWHa TpaHwewn, M;

- CyMMapHas npubaBka K pac4eTHOM TOJILLUNHE CTEHKU, MM;
Ao - HapyXHbI AnameTp, MM;

L. - HapyXHbIl AMaMeTp KoXyxa Mu30nsauuMmn (NpyU OTCYTCTBUM KOXyXa - HapyXHbIiA
AVaMeTp U30nsuun), MM;

F)- BHYTPEHHWI AMaMeTp, MM;
@, - HapY>XHbIN AnamMeTp OTBETBNEHUA TPOMHMUKA, MM;

& - BHYTPEHHWI AMaMeTp OTBETB/EHNS TPOMHUKA, MM;

K- Moaynb ynpyroctu matepuana, Mla;
Epaa- MOAY/b YNPYroctn npu paboyen temnepartype, MMa;

£y - MOAYNb YNPYroctu maTepuana npu TemMnepaType okpyxatollei cpeabl, MMa;




E - Bec Tpybbl C nsonsaumen n NpoayKTOM Ha eanHuuy anvHel Tpybonposoga, H/m;

A - BbICOTa 3acbINKN OT BEpPXHEN obpasylLen Koxyxa n3onaumm 40 NOBEPXHOCTU 3eMiu,

7 - MOMEHT UHepuuK ceyeHusi npu usrnbe, cMm 4, m4.

fo,l}- KO3(PUNUMEHTbI KOHLEHTPALMUN HAMNPSHXXEHUA NMpu AENCTBUKN M3rmbarowero MoOMeHTa
M3 NJIOCKOCTU U B MJIOCKOCTW AeTan COOTBETCTBEHHO;

%, - pacueTHbIi koaddULMeHT noctenu, H/m3 ;

fag - KO3DDULMEHT NOCTENN M30NALMOHHOTO MaTepuana, H/M3 ;

Karp - K03 dULMEHT nocTenu rpyHTa, H/M? ;

ki - KO3 DOULMEHT KOHLEHTPALMM KOJbLEBBIX HAMPSKEHWIA;

K - KO3 OUUNEHT KOHLEHTPaLMUN HaNpsXeHWii n3rnba;

5 - K03(DPUUMEHT KOHLEHTPALMM HAMNPSKEHNIA NMPU OLLEHKE LIMKIIMYECKOW NMPOYHOCTH;

MXFM}I‘ narnbatrowme MOMEHTbI M3 MJIOCKOCTM M B MAOCKOCTM AEeTasin COOTBETCTBEHHO,

A7 - oceBas cuna, H;

f"fp- oceBasi cmna OT BHYTPEHHEro aaBneHus, H;

Nﬁp- KpuUTnyeckas ocesas cuna, H;

Ay - UNCNO NOMHBIX UMKNOB i-ro TUNa;

[ND l - AONYCTUMOE YUCIO MOMAHbIX LMKIOB i-ro Tuna;

;- KO3(PPULMEHT Neperpyskn OT Harpysku c Wndpom A

£ - n3bbiITouHoe BHyTpeHHee aasrnieHune, MMa;

Ppaﬁ' n36bITOYUHOE BHYTpeEHHee pabouee aaBneHune, Mlla;
d'rp- Harpyska OT NOKPbIBAKOLIEro rpyHTa Ha eavHuuy AnvHbl Tpybonposoaa, H/m;

@ - UHTEHCUMBHOCTb CW/1 TPEHMA, AEWCTBYIOLWNX BAONL OCM TPybbl npu 6eckaHanbHOM
npoknagke, H/m;

& - paanyc rmuba otBoaa, MMm;
Rpog- npeaen TEKYYeCTu Npu pabouei TemnepaTtype;

F'- paaMycC CKpYr/ieHUsl FOpJ0BMHbI LUTAMMOBAHHOMO (LUTAaMNOCBApHOro) TPoOMHMKa, MM;




- HOMWUHaNbHas TONWMHA CTEHKU, MM;
Sp- pacyeTHas TOJNLWMHA CTEHKU, M;

7 - TemnepaTypa Harpesa, °C;

Tpaﬁ - paboyas TemnepaTypa, °C;

Tyowr - TEMNEpATYpa MOHTaxa, °C;

M7 - TeMnepaTtypHblt nepenag, °C;

I¥ - MOMEHT COMPOTUBIEHUS CeUYeHNs N3rnby, cM>, M3 ;

Z - paccTosiHMe oT ocu Tpy6bl 10 MOBEPXHOCTU 3EMNIU, M;

o - KO3(PDULUMEHT NMHENHOrO pacwupenuns, 1/°C;
“Yrp- NNOTHOCTb rpyHTa, H/M3;

5 - KO3 DULNEHT BOKOBOIO AABJIEHUSA TPYHTa;

H - KO3 DUUMEHT TpeHUs;

- KO3 (PUUMEHT OTHOCUTENBHOWN nMonepeyvHon gedopmaunm (MyaccoHa);

[gl[g]gu_ HOMUWHaNbHOE AOMYCKAaeMOEe Harnpsi)keHne npu pabouyen TemnepaType M nNpwu
Temnepatype 20 °C;

[U]Hny- AOMycKaeMoe HOpMaTUBHOE HamnpshkeHue B MNeHonosnnypetaHe npu pabouen
TemnepaTtype, MMa;

[C’]Hg- AOMyCKaeMoe HOPMATMBHOE HanpsiXXeHne B MOJINSTUEHE BbICOKOW MAIOTHOCTU MpU
pabouen Temnepatype, MMa;

Y- CYMMapHoe cpefiHee KoJibLieBoe HanpsaxeHune, Mlla;

T p - KO/IbLLEBOE HaMps>XeHWE OT BHYTPEHHero Aaenexus, Mra;

Oy - KOMbLieBOE HanpsxeHune nsrnba ot Beca rpyHTa, MMa;

© y - oceBoe HanpshxeHne, Mla;

¥ yn - OCEBOE HanpsiKeHne oT BHYTPEHHEro AasneHus, Mla;

¥ ym - OCEBOE HaMNpshKeHue oT AencTeua nsrnbatoulero MomenTa, Mla;
¥ yn - OCEBOE HaMNps>XeHNe OT AencTBMA 0ceBomn cuibl, Mla;

J, - SKBMBANEHTHOE HanpsaxeHune, Mla;




[ﬁﬂ)- pa3Max HanpsixeHun, MlMa;
[GQF]- aMnAuTyaa npuBeAeHHOro MECTHOro, yC/IOBHO-YMPYroro HanpsxeHus, MlMa;

[I'T]Hl_[‘_'f - [OMNyCKAaeMoe HanpsiXXeHne caBuUra B MNEHONONMypeTaHe npu pabouyen
TemnepaTtype, MlMa;

¥ - K03 DULMEHT CHUXKEHUSA NPOYHOCTU;

By - KOI(PDUUMEHT CHMXEHUA MPOYHOCTU CBAPHOro COeAMHEHWS Npu AeUCTBUMKM tobon
Harpysku, KpomMe nsrnbatolero MOMeHTa;

Chw - KOBCbeMLWIGHT CHUXEHNA NPOYHOCTM CBapHOro coeguHeHuna npu OEeNCcTBUmn
narmbatowero MOMEHTaQ,

@4 - KO3(PDUUMEHT CHMXKEHMUS NPOYHOCTM 3/1EMEHTA NPU HANIMUYMKN OTBEPCTUS;
5 - KOOOPUUNEHT CHMXEHUSA LMKINYECKOW MPOYHOCTU CBApPHOIro COeAVNHEHUS;

# - YrOn BHYTPEHHEro TPeHUs rpyHTa.

2. HArPY3K1 U BO3AENCTBMSA

2.1. Knaccudpmkauma Harpy3ok M Bo3AeCTBum
YunTbiBaeMble B pacyeTax Ha CTaTUYECKY W UMKINYECKYH MNPOYHOCTb HArpy3ku w
BO3AENCTBUS, @ TakKXe COOTBETCTBYWOWME WM KOI(PDUUMEHTbI MNeperpysku MNpuBeaeHbl B
Tabn.2.1.

Tabnuua 2.1
Harpyska v Bo3gencremne Cnocob npoknagku|Koadpduume
HT
neperpysku
Bug Wnd XapakTtepucrtumka BeckaHanb-| Ha M.
p J HbI B |onopa I
rpyHTe X
1 2 3 4 5 6
MocTtosiHHbI| 1 |CobcTBEHHBbIM Bec Tpyb, AOeTanen, + + 1,1 (0,95)
e apMmaTypbl 1 06yCTpOICTB
2 |Bec usonsauunmn + + 1,2 (0,9)
3 |[Bec u paBneHune rpyHTta + - 1,2 (0,8)
4 |MNpenBapuTenbHas pacTsxka + + 1,0
5 [Cunbl TpeHns B onopax CKOJIbXEHUS + + 1,0
WM Npyn B3aMMOAENCTBUM C FPYHTOM
(npn 6eckaHanbHOM Npoknaake)




6 |HaTar ynpyrux onop - + 1,0
OnutenbHbl| 7 |BHYTpeHHee agaBrieHue + + 1,0
:peMeHHble
8 |Bec TpaHCcnopTupyeMoOW cpeabl:
BOAbI + + 1,0 (0,95)
napa 1,1(1,0)
9 |[TeMmnepaTypHbIX nepenaa + + 1,0
10 |CMelLeHns KOHLUEBbIX 3alleMAeHun npu + + 1,0
Harpese NpUCOEeANHEHHOTrO
obopynoBaHus
11 |[PacnopHble ycunug OCeBbIX + + 1,0
KOMMeHCcaTopoB
KpaTko- 12 |CHeroBas - + 1,4
BpeMeHHble
13 (FononepHas - + 1,3
14 |BetpoBad - + 1,4
15 [(OT noagBmxHOro cocrasa + + CMm. n.2.2.9
MpuMmeyaHuns:

A\ /4

1. 3Hak “+"” 03Ha4yaeT, UYTO HarpyskKuM u BO3LENCTBUA CneayeT yuuTbiBaTb, 3HaK - He
yuunTbiBaTb. 3HaK “+” o03HayaeT, 4TO B HaA3eMHbiXx TpybonpoBodax Harpyskum u BO3AENCTBUS
YUYUTbIBAOTCS, @ B NOA3EMHbIX, MPOKNAaAbIBAEMbIX B KaHasax, TOHHeNsX, - HeT.

2. 3HayeHus koaddurUMEeHTa Neperpyskn, yKkasaHHble B CKO6Kax, AO/KHbl MPUHUMATLCS B
TeX c/lyyasix, Koraa yMeHblleHWe Harpy3ku yxyalwaeT ycnosusa paboTel Tpyb6onpoBoaa.

2.1.2. TloBepou4HbIi pacyeT TpybonpoBoAa OCYLECTBASETCS KakK Ha MNOCTOSSHHblE W
AnnTenbHble Harpy3kun ¢ wudpammn 1-11 (pexkum NMAH), Tak 1 Ha AOMOAHUTENbHbIE BO34ENCTBUS
KpaTKOBPEMEHHbIX Harpy3ok c wudpammn 12-15 (pexum MAK). CooTBeTcTByWOLIME peXmMaMm
NAH v NAK KkpuTepum cTaTMyYeckom NpoOYHOCTM AaHbl B N.5.4.

2.2. HopMaTuBHbIE Harpysku
2.2.1. HopMaTumBHble Harpy3skm ot cobcTBeHHOro Beca Tpybonposoaa 1 U30aUNN LOKHbI
onpenenaTbCqd Ha OCHOBaHMW CTaHAApToB, paboumx uyepTexer M NacnopTHbIX AAHHbLIX MO
HOMWHaNbHbIM pasMepam.

2.2.2. HopmaTuBHOE JaBfieHMe TPaHCNOPTUPYEMOro MNpoAYyKTa pPaBHO pacyeTHOMY
JaBneHuto.

2.2.3. HopMaTuBHbIE HArpyskmu OT TEMMEpPATYPHOro nepenaza onpeaensTcs NPOeKTOM.

2.2.4. HopMaTuBHbIe Harpy3Kku OT pacTsxku Tpybonposoga (cM. n.5.2) n HaTara ynpyrmux
onop, 06yCcnoB/IEHHOro NX peryaMpoBKOn, onpeaensitoTCsl NPOEKTOM.




2.2.5. HopmaTuBHYI HarpyskKky OT BeCa rpyHTa Ha eauvHuuy AaamHbel Tpybomnposoga,
yKnaablBaemMoro B TpaHlwee, cneayeT onpeaensatb no ¢gopmyne

dry = 7h i (2.1)

rae B - pacyeTHas WMPUHA TPaHLLEN Ha YPOBHE Bepxa U30nauuu;

_ - DK
H —[Z 7]; (2.2)

- KOa(pdMUMEHT BEPTMKANbHOIO AaBAeHUs FpyHTa, onpeaenseMblii no tabn.2.2.

Tabnuua 2.2
H/B KoaddurumeHT BepTMKanbHOro AgaBneHus # Ans TUNoB
rPyHTOB
1 2 3 4 5

0 1,00 1,00 1,00 1,00 1,00
1,0 0,82 0,84 0,86 0,89 0,91
2,0 0,68 0,73 0,76 0,80 0,82
3,0 0,59 0,63 0,66 0,70 0,74
4,0 0,52 0,55 0,58 0,64 0,66
5,0 0,45 0,48 0,51 0,56 0,60
6,0 0,40 0,44 0,46 0,50 0,54
7,0 0,35 0,39 0,42 0,45 0,50
8,0 0,32 0,35 0,38 0,42 0,46
9,0 0,29 0,32 0,35 0,39 0,44
10,0 0,27 0,30 0,34 0,37 0,42

MpnMeyaHune. TuUnbl rPYHTOB:
1 - neckn ManoBnaxHble N PaCTUTENbHbIN FPYHT;

2 - MEeCcKNn W pacTUTENbHbIA FPYHT, BaXHble W HacbllWeHHble BOAOW, Cynecb TBepaas,
TyronnaacTMyHas M NnacTuyHas; CyriMHOK TBEpAblA U TYronaacTUUHbIN;

3 - cynecb MsarkorylacTMyHass U Tekydyas; CYr/IMHOK NAaCTU4YHbIW, T/IMHA TBEpPpAAA WU
TyronnactmnyHasa,

4 - CYrIMHOK MATKOMIACTUYHbIA W TeKYHMVI, rMWHa nNiactn4yHaa U MArkonJaactuyHasa,

5 - rnnHa Teky4as.




PacueTHas WMpPWHa TpaHwewn (MM) Npv 0O4HOTPY6HOM NpoKNaaKe He A0SXKHA NPeBbIWaTh:
npu 3Havennsax L £700 MM

B=200, +10006g(80 — 3 + D0 + 3500 ; (2.3)

npu 3HaveHunax Lp> 700 MM

B=200 +100g (30 — A+ 150, (2.4)
3HauyeHns yrna KpyTuaHbl OTKOCa #NpuHMMatoTca no 1abn.2.3.

Tabnuua 2.3
FPYHTbI Yron KpyTuU3Hbl OTKOCa &, rpag, npu rnybuHe
TpaHwen h, M
=1,5 1,5<h £3,0 >3,0
MecyaHble N rpaBuUinHbIE 63 45 45
Cynecu 76 56 50
CyrnnHkmn 90 63 53
MuHbI 90 63 63

Mpn aByxTpybHOM Npoknaake B popmyny (2.1) BMecTo B crneayeT noactaBnsaTb B/2.

2.2.6. HopMaTMBHYIO CHEroBYK Harpy3Ky Ha €AuHuuUy AJIMHbl FOPU30HTaNbHOM NMPOEKLMN
Haa3eMHoro TpybonpoBoaa creayeT onpeaenaTb no gopmyne

geq = Uebdp Dy, (2.5)

roe Sl]- BEC CHEroBoro nokKkpoBa Ha eanMHuuy naowagn.

2.2.7. HopMaTMBHYIO BETPOBYIO Harpy3kKy Ha eanHULY ASMHbI Haa3eMHoro Tpybonposoaa,
OENCTBYIOWYI NepneHaAMKyISpHO ero OCeBOW BepTUKasIbHOW MJIOCKOCTWU, creayeT onpeaensitb
no opmyne

Fg = Wop + W) Db, (2.6)

roe W:;'rswm-[ - CTaTnyeckasa U AMHaMMyeCKasda coctasndroume BeTDOBOVI HArpy3sku, KOTOpble

cneapyet onpegenate no CHul 2.01.07-85, npuuyem Wm HaxoAuUTCa KakK A9 COOpPYXEHUsa C
MOCTOSAHHOW WMPUHOW HAaBETPEHHOW NOBEPXHOCTMU.

2.2.8. HopmaTuBHYyK Harpysky oT obrnegeHeHus Ha eauHuUy LOJMHbl HaA3eMHOoro
TpybonpoBoga crnegyeTt onpeaensatbs No ¢gopmyne

Fos = L9 x L, (2.7)




roe &;- ToAWMHa cnod,

¥y - 06beMHbIN BecC rosonena, Heobxoammo npmHmMaTb no CHuMM 2.01.07-85.

2.2.9. HopMaTmBHble HArpyskm uM Koa(pduUUMEHTbl Neperpyskm OT MOABMXXHOIO COCTaBa,
yyuTbiBaeMble npu pacdetax B pexume MNAK, cnegyet onpenenate cornacHo CHul 2.05.03-84.

3. AONYCKAEMbIE HAMPAXXEHUA
3.1. [JonyckaeMble HanpsXXeHus AN CTalbHbIX Tpy6 M AeTanei NpUHMMAKTCS COrNacHo
PO 10-249-98.

3.2. XapaKTepuUCTUKM MNPOYHOCTM W [OMNyCKaemble Hanps>XeHuss MaTepumanoB W
KOHCTPYKUWA MPOMbILUJIEHHON MOMMMEPHON WM30ASUMM  MNPUHUMALOTCS B COOTBETCTBUMU C
nn.3.3-3.5 HacToswero pasgena. [ns Tex matepuasnoB M KOHCTPYKLUMIA, KOTOpPbIE HE yKa3aHbl,
AaHHble cnefyeT NpUHUMaTh MO CNPaBOYHbIM M 3KCNEPUMEHTANbHbIM AAHHbIM.

3.3. ns nonmnatuneHa Bbicokon nnoTHocTu (M3) npeaenbHOe OTHOCUTESNIbHOE YANIMHEHME
coctasnsieT 3%. Mpu kKoadduumeHTe 3anaca 2 1 3Ha4YeHMn moaynsa ynpyroctm E = 800 Mla
AOrMycKaeMoe Harnpsi>XeHne coctaBuT

3
[5"]1'13 = Bmm =12Mna.

MNpu [encTBMM wm3rnbarowero MOMEHTa pacyeTHOe HanpshKeHUne MOXEeT TMpeBbIWaTh
ponyckaemoe Ha 40%

= 1,4[ 17]1-13 .
3.4. [Onsa neHononunypetaHa (MMY) ponyckaemble HAaMNPSHXXEHUs PpPacTaXKeHUs-CKaTus
COCTaBMIAT:

Npu KPaTKOBPEMEHHOM AENCTBUM HArpy3Ku [17]1-[1-[3;: 0,4 MNa;

npwu AANTEeNbHOM AEACTBMN HArpy3Ku [17]1-[1-[3;: 0,15 MMa.

Mpu oueHKe KoMMOeHcupyluwen crnocobHocTM TpybonpoBoga, Kak npaBwno, ciegyetr
NpMHMUMaTb BTOpPOE 3HAa4YeHue.

3.5. [na Tpy6 c neHononnypeTaHOBOW M30aAUMEN B MOAMITUIIEHOBOW obosiouke npeaen
MPOYHOCTM Ha casur (Npwu pabouen TemnepaTtype) cocrasnser 0,08 MMa. Mpu koaddpuumeHTe
3anaca 2 AonycKaeMble HanpsiXXeHus COCTaBNALoT

[7 iy = 0,04 MMa.

4. ONPEAENEHME TOJILLNHDbI CTEHKHN

4.1. KoaddmumeHTbl CHUXEHUSA NMPOYHOCTHU
4.1.1. lpwn pacyeTe 3/IEMEHTOB, WMEKLWMX CBapHble LWBblI WM OTBEpPCTUsd, crneayeTt
YUYnTbIBaTb KO3 PULMEHT CHUXEHUS MPOYHOCTU, KOTOPbIN MPUHUMAETCS HaUMEHbLUNUM U3 ABYX
3Ha4YeHun:

o= roin [ 45,5 iy ). (4.1)

4.1.2. KoadhdMUMEHTBI CHUXEHMUS MPOYHOCTU CBAPHbIX LUBOB &y, MPUHUMAKOTCA COr/IacHO
PO 10-249-98.




4.2. PacyeTtHass " HOMMHaNbHaA TOJIWMHDbI CTEHOK
4.2.1. PacyeTHYO TONWMNHY CTEHKM TPYO n aetanen Tpybonposoda &pcneayeTt BblUMCNATb
no ¢opmynam nn.4.3-4.5.

4.2.2. HOMWHaNbHY TOMNIUUHY CTEHKU Tpybbl WM aeTanu TpybonpoBoda creayer
onpeaensTb C y4eToM npubaBKn Mcxoas U3 yCrioBUS

g2epte (4.2)

C OKpYrneHueM Ao 3HavyeHus 6nmxariwen 60nbluen TONWMHBI CTEHKN. [JonyCcKaeTcs OKpyrieHue
B CTOPOHY MEHbLUEN TOJIWMHbI CTEHKWN, €Cnn pa3Huua He npeBblwaeTt 3%.
4.2.3. NpnbaBKy cneayeTt onpeaenatb no gopmyne

c =g teag, (4.3)

roe - TexHonorunyeckas npubaska, NpMHMUMaeMasi paBHON MMHYCOBOMY OTKJIOHEHMIO TOJILLMHbI
CTEHKM MO CTaHAapTaM U TEXHUYECKUM YCIIOBUSIM;

7 - npubaBKa Ha KOPPO3MI0 U WM3HOC, NMPUHUMAeMas Mo HOpMaM MNPOEKTUPOBaAHUSA C
YUYETOM pacyeTHOro cpoka aKcrayatauunu.

4.2.3.1. [1ns Tpy6-3aroToBOK, MUCMOJMb3yeMbIX ANS M6KM OTBOAOB Ha CTaHKax, npubaBka
£| paBHa CyMMe JOMYyCKOB Ha MWHWMaNbHYK TOMLWMHY CTEHKU TPy6bl-3aroTOBKU W
MaKCMManbHOE YTOHeHMe npu rubke. MOCNeAHsSIs BENWUMHA MpPU OTCYTCTBUM CheumnanbHbIX
yKasaHwuil onpeaensieTcs Boipaxeruem &1+ 28107,

4.2.3.2. Ona petanen Tpyb6onpoBogoB, MojsiydaeMblXx CBapkon u3 Tpy6 (ceKkTopHbie
OTBOAbI, CBApHble TPOMHUKK), NpubaBKka ipaBHa AOMYCKY Ha MUHUMANbHY TONWMHY CTEHKMU
Tpy6bl-3aroTOBKMU.

4.2.3.3. Ona petanen TpybonpoBOAOB, U3roTOBASSEMbIX M3 TPpyb nyTemM ropsiyero mnm
xonogHoro gedopmMmnpoBaHums (KpyTOM30rHyTble OTBOAbI, LWUTAaMNOBaHHbIE TPOMHUKK), Npnbaska

©1 paBHa A0MNYyCKY Ha MWHWUManbHYKO TONWWUHY CTEHKW, YKa3aHHOMY B COOTBETCTBYOLMNX
TEXHUYECKUX YCNOBUAX.

4.3. Tpy6bl
4.3.1. PacyeTHy0 TONWMHY CTeHKM Tpybbl cnepyeT onpeaensats cornacHo P 10-249-98.

4.3.2. Ona Ttpyb6onpoBonoB 6eckaHasbHOM MNPOKMAaAKW B IFPYHTE, MMEKLWUX OTHOLIEHME
si D, <0015, nonkHO AONOAHUTENLHO BLIMOMHATLCS YCOBME

D g (0575g +0,546g4)
P

A 2 (4.4)

raoe £y - Harpyska Ha eauvHuuy AnuvHbel TpybornpoBoga OT Beca rpyHTa W MPOAYKTa,
3anoniHsaowero Tpyby. Harpy3ska oT Beca rpyHTa onpegensieTcs cornacHo n.2.2.5;
g7 - Harpyska Ha eauHuuy AnamHbl Tpybonposoaa oT Beca TpyObl U M30a5UNN.




1
3
1+—(;:o£;.ﬂ t2ef [D_ﬂ] .

4.5
2008 g (4-3)
"FCEI = "FCEII{'&'_DI'p 'Illli";lcl:IH -i-'&'-l:II'p:"I . (46)
PekoMeHayeMble 3HaueHUs ans kou 1 i?.;.rp npueBeneHsl B Tabn.4.1.
Tabnuua 4.1
HavmeHoBaHue Koo NIV knrp,
MH/m3
pyHT
MAbIBYH, CBEXEHACbIMaHHbIA NeCOoK, pa3Msr4yeHHas riavHa 1-5
CnexaBwuincsa 6annacTHbIM NeCOoK, HACbIMHOW rpaBuii, BAa)KHas 5-50
ravHa
MAOTHO CneXaBLMICA NECOK W rpaBui 50-100
LLlebeHb, rMnMHa Manon BAaXHOCTU, NCKYCCTBEHHO YMJIOTHEHHbIN 100-200
NecyaHo-rIMHUCTBIN FPYHT, TBEpPAASA rnHA
Mgarkasa ckana, U3BeCTHSK, necyaHuk 200-1000
Tennoeas nsonauus
MeHononnypeTtaH, nonnMepbeToH, apMoneHo6eToH npu
TemnepaTtype, °C
100 5
20 15
Butymnepnut npu Temnepartype, °C
100 15
20 50
BbuTymMkepaM3unT npu TemnepaTtype, °C
100 50-100
* 100-150




* TeKCT COOTBETCTBYET opuruHany. — lNpuMedaHue.

4.4, OTBOADbI
4.4.1. PacyeTHYIO TOJNIWMHY CTEHKM OTBOAOB cneayeT onpenensatb rno dopmynam:

_ PD,
R~ 2, |7 +Pki (4.7)
nnn
FD
§p = ————k;
R e o-2 (4.8)

[nsa 6ecClIOBHbIX M WITAaMNOCBAPHbIX OTBOAOB fy= 1, @ ANA THYTbIX, KPYTOU3OrHYTbIX W

CeKTopHbIX (puc.4.1, a, 6) 3Ha4YeHUs &%, cneayeT NpuUHMMaTh B cooTBeTcTBUM € P 10-249-98.

4.4.2. 3HauyeHue k;npuHMMaeTcs:

ANA THYTbIX U KPYTOM30rHYTbIX OTBOAOB Mo Tabn.4.2;

Tabnuua 4.2
RI(D, = &) Csbiwe 2,0 1,5 1,0
k; 1,00 1,15 1,30
MpuMevaHuns:

1. Ana npoMexyTouHbix 3HauyeHui &KL}, — 5) 3naveHune £k; onpensensieTcs nuUHeHOM
MHTEpnonsiumen.

2. Npn R, - 51 < 1,0 cneayet npunmumaTb & = 1,3,

A1 CEKTOPHbIX HOPMasiM30BaHHbIX OTBOAOB, COCTOSILLMX U3 CEKTOPOB W MOSYCEKTOPOB C
yrnom ckoca &< 225

_ AR -0, + 35
i - . 4.9
AR =-20 +agp7 (4.9)
AN WTaMNOCBapHbIX OTBOAOB MPU PacrnofioXXEHMN CBApHbIX LIBOB B MJIOCKOCTU KPUBMU3HLI
(puc.4.1, B):

4R- D, +sp
' e, (4R-2D, +ap)i (4.10)




Puc.4.1. OTBOAbI: @ - THYTbIN; 6 - CEKTOPHbIN; B, I - WUTAMNOCBapHOM

ANS  WTaMMoCBapHbIX OTBOAOB TMPW pPacrnoflOXKEHUM CBapHbIX LWBOB MO HEWTpasibHOWN
nnockoctu (puc.4.1, r) - kak Haubosnbluee U3 ABYX 3HAYEHWUN:

[43—_5& tap 1 ]

5:!- = masx

4R—2Dﬂ+sﬁ.’ 3, (4.11)

KoaddunumeHt npoyHoctn g%, B dopmynax (4.10) n (4.11) npuHmmaeTtcsa cornacHo P
10-249-98 (cM. n.4.2).

4.5. TPOAHUKN N BpPE3KU
4.5.1. PacueTbl npoBoaaTcss B cooTBeTcTBUM C PL 10-249-98 no HuxenpusBeaeHHbIM

dopmynam.
4.5.2. PacyeTHas To/WMHa CTEHKM MarucTpanam paccuyuTbiBaeTcs no gopmyne

Fo
E-'R =

2] - P (4.12)
KoadhdunumeHT npoyHoOCTM £ npuHMMaeTca B cooTBeTcTBMM C n.4.1.1. KoadpduumeHT
CHMXEHMS MPOYHOCTM CBAPHOro WBa & NPUHUMAETCS:

OJ19 CBApHOro TpowHuka cornacHo P 10-249-98 (n.4.2.2);

AN WTaMNocBapHOro TpoHuka cornacHo PO 10-249-98 (n.4.2.1.1);

ANS WTaMMNOBaHHOMO TPOMHUKA 3y = 1.

4.5.3. PacuyeTHyl TOAWMHY CTeHKM wTyuepa (oTBeTBNEHMSs) crenyeT onpenenatb Mo
dopmyne:




Fd
5o =
E 2ut |- F (4.13)
KoadhdULMEHT CHUXEHNS MPOYHOCTU FnpuMHUMaeTCca cornacHo n.4.1.1 Hactoswwmx Hopw.

KOBd)d)VILWIeHT CHMXEHUSA NMPOYHOCTU CBAPHOro WBa &3, ONPEeaENSAETCA:

OJ19 CBApHOro TponHuKa, Kak gns marmcrpanu (n.4.5.2);
AN WTaMMNoCBapHOro M WTaMNoBaHHOIMO TpOMHUKa - cornacHo P 10-249-98 (n.4.2.1.1).

4.5.4. KoadbdunumeHT npoyHOCTN 3a cyeT ocnabneHms oTBepcTMEM MarmcTpaam CBapHOro
TpOWHMKa paccuuTbiBaeTcs no gopmyne (puc.4.3, a);

_ = 1+ 2

iy =

d 175 + d 205 - ) (D, —s)s —c)
J(Dg —8)e —0) '

(4.14)

roe ¢ - onpepensieTtcs cornacHo n.4.2.3;

>4 - cymma ykpennsowmx naowanen wrylepa v Haknaaku (ecnm Takosas MMeeTcs):
A=A+ 4, (4.15)
Ons wTtamMnoBaHHbIX (LWTAMMNOCBApPHbIX) TPOMHWKOB (pwuc.4.3, 6) BMeCTO BEeNYUHbI £ B
dopmyny (4.16) cneayet noacraBnaTb:

do =d +0,25 (4.16)

npuyeM ¥ NpUHUMaETCs NO YepTeXy Ha KOHKPETHbIN TPOMHUK, HO HE MeHee 5 MM.
4.5.5. Ykpennswuwasa naowagb wWrylepa onpeaensercsa no dopmyniam:

ANS HAPY>XHbIX LWTYLLEpPOB, KOHCTPYKLIMA KOTOPbIX COOTBETCTBYET puc.4.2, a:
Ay =2y (55 —2) = 58], (4.17)
roe #p - BblCOTa WTyLepa;
Sp - TOMILMHA CTEHKM WTYyLepa;

Sph - MMHMMaAsIbHO AONYCTUMMas TOJIWMHA CTEHKM WTyuepa, Bblunciasemas no dopMynam
4.12-4.13 npn 3Ha4YeHnn =1,

f
xxéiﬁZ@Ké&»
'
AN,
07N




Puc.4.2. Tunbl cBapHbIX COEAMHEHNI TPOMHMKOB CO LUTYLIEPOM:

a - NPUMbIKAKOLWMNIA K HAPYXHOM NOBEPXHOCTM Maructpann; 6 - NponyLweHHbI BHYTPb
Marnmcrpanm
ANS NPONYLEHHbIX BHYTPb Marmcrpanen WTyLepoB, KOHCTPYKLMS KOTOPbIX COOTBETCTBYET
puc.4.2, 6.

Ay = 20y [(s5y — €)= 5, |+ 2y (s — ), (4.18)

roe #u1- ANWHa WTyuepa BHYTPM MarucTpanu;

ONs BbITAHYTOM FOP/IOBUHbI LUTAMMNOBAHHOMO (LUTaMNOCBApPHOro) TPOMHWKA, KOHCTPYKUMSA
KOTOpPOro cooTtBeTcTByeT puc.4.3, 6:

Ay = 20 ~hp)(ss — 0y~ |+ 2 [l — ) —sp . (4.19)

MunHuManbHO AONyCTMMas TOMAWMHA CTEHKM &, onpegensietca no dopmynam 4.12-4.13

npu 3HayeHnn =1. [N WTaMnoBaHHbIX TPONHUKOB NpU onpeaeneHnm .3 B dopmyny (4.13)
BMECTO  CriefyeT NoACTaBASATb ifgg.

4.5.6. PacueTHoe 3HauyeHMe BbICOTbl WTyLepa MNPUHMMAETCS COrnacHoO pasMepy no
yepTexy Ha KOHKpPEeTHbIN WTyuep, HO He 6onee onpeaeneHHoro no opmynam:

By = hyy = 1.25.J(D — 5 —c) ; (4.20)

By =050, —a5)s, —c) (4.21)
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Puc.4.3. TpoMHUK: a - cBapHON; 6 - WTaMNOBaHHbIN
Mpy 04HOBPEMEHHOM YKpENJEHUN OTBEPCTMS WTYLEPOM M Haknaakon (puc.4.3, a) BbicoTa
YKpenasioLwen 4acTu wryuepa npuHumMaeTca 6e3 yyeta TONWMHbI HaKNagKu:

By =125./(D, —s3)(sp ~ ) .
4.5.7. Ykpennstowas nnowaab Haknagku onpegenserca no dopmyne (puc.4.3, a):

Ay = 2hysy . (4.22)
Mcnonb3yemoe B pacyeTe 3HayeHue LWWPWUHbLI HaKnaaku &, JO/MKHO COOTBETCTBOBATbL
pasMepy no YepTexy Ha KOHKPETHYI0 Haknaaky, Ho He 6onee onpeaeneHHoro no gopmyne

by = (D ) +ay —c) (4.23)
4.5.8. Echn B CBapHbIX TpOVIHMKaX nin Bpe3kKkax HOMUHa/IbHaa TOJILWMHA CTEHKU LWITYLUEPa
WAN NPUCOEANHEHHOM Tpybbl paBHa Syp T€ M OTCYTCTBYIOT Hakfagku, cneayeTr npuHUMaTb

2.4=0. B aToM cnyyae anameTp 0TBEPCTUS A0/MKEH BbiTb He 6osee BbLIYUMCNEHHOMO No hopMyne




e 1,75 i, —a)(s-¢)

w7

(4.24)

5. NTOBEPOYHbIW PACYET TPYBONPOBOAOB HA MPOYHOCTb

5.1. OCHOBHbIE MNMOJI0XKEHUSA
5.1.1. TonwmHa CTeHOK Tpyb wn coeaMHuUTENbHbIX Aetanen TpybonpoBoaa nL0JIXKHA
COOTBETCTBOBATb TpeboBaHMAM pa3gena 4 HaCTOSALWNX HOPM.

5.1.2. Llenbio NOBEpOYHOro pacyeTa SBJSETCS OLEHKA CTaTUUYECKOM W LMKIMYECKOM
NpPo4YHOCTM TpybonpoBosa, a TaKXe OonpeleneHne YCUIUA, [OeNCTBYIOLWMX CO CTOPOHbI
Tpy6onpoBoaa Ha onopbl, CTPOUTENbHbIE KOHCTPYKLUKN U NpUcoeanHeHHoe o06opyaoBaHue.

MoNHbIN NOBEPOYHbIN pacyeT COCTOMT U3 YyeTblipex 3Tanos (Tabn.5.1).

Tabnuua 5.1
Ho- LLndpbl Harpysok
Mep HanMmeHoOBaHMe pacuyeTa no tabn.2.1 Ha3HaueHune pacuyeTa
aTan
a
naH naK
1 |Pacuet Ha pencreuell, 2, 3, 6,|1, 2, 3, 6, 7,|OueHKka  CTaTMYeCKOM
HecaMoypaBHOBELUEHHbIX 7,8,10, | 8,10, 11, |npo4HOCTMH
Harpy3ok B pabouyeM coCTOSIHUU 11 12, 13, 14,
15

2 |Pacuer ans pabouero cocrosiHudal(l, 2, 3, 4,|1, 2, 3, 4, 5,|0OueHka: cTaTu4eckon
Ha CcoBMecTHoe pJencteue Bcex|5,6,7,8, 6,7,8,9, |[NpOYHOCTM;, Harpysok
1

Harpy>atwLwmnx ¢pakTopos 9, 10,1 10, 11, 12, (Ha obopypoBaHue,
13, 14, 15 |onopsl "
CTpOUTENbHbIE
KOHCTPYKLUMN
3 |Pacuet ans xonogHoro|1, 2, 3, 4, - OueHka: cTaTM4eckomn
(Hepabouero) COCTOSIHMSA Hal 5,8,9 MPOYHOCTM; Harpysok
COBMEeCTHOe aencremne BCex Ha obopyaosaHue,
Harpy>xatowmx hakTopos onopsl n
CTpoOuTESNbHbIE
KOHCTPYKLMUMN
4 |PacuyeT Ha gencrtBue UMKAMYeCKMX|CM. - OueHKa UMKINYECKOoWn
BO34ENCTBUI (umknbl(n.5.1.3 MPOYHOCTHU
Harpes-oxjaa)xgeHune) (BbIHOCIMBOCTH)

MpuMeyaHusa: 1. Ha aTtane 2 pacyeT BeAeTCs Ha MNOAOXKWUTESNbHbIA TeMnepaTypHbIn
nepenag oT TeMMepaTypbl MOHTa)xa A0 paboyein TemnepaTypsbl.

2. Ha stane 3 npu onpeaeneHunm BAUSAHUS CWUJ1 TPEHUS WAM OTKIOHEHMA MNOABECOK
HeobXxoAMMO yuuTbIBaTb, YTO Mepen HadasoM oxfaxaeHus TpybonpoBoa MMeeT nepeMelleHuns,
obycnoBneHHble ero HarpesoM B paboyem COCTOAHUMN.




3. B TpybonpoBoaax ¢ cuib@OHHbIMU, NMH30BbIMU WM CANlbHUKOBBLIMW KOMIMEHCAaTopaMu
npu pacdete gedopMaunnm KOMNEHCATOPOB BHYTPEHHEe AaBfieHMe yunTbiBaTb He crneayeT. Ans
3TUX LeNeil Hy)KHO ZenaTb OTAENbHbIA pacyeT, aHaNOrMYHbIN pacyeTy, BbINOJIHIEMOMY Ha 3Tane
2.

5.1.3. CobnogeHne ycnoBuUn CTaTUYECKOW MPOYHOCTM obsA3aTtenbHO Ha 3tane 1. Ecam
BbIMONHSAOTCSA YC/IOBMS CTaTU4YeCKOM MPOYHOCTM Ha 3Tarne 2, pacyeT Mo 3tany 4 MOXHO He
npoBoAMTb. B NpOTMBHOM Ciiydae pacyeT no 3tany 4 obasarteneH.

5.1.4. Pa3max npuBeAeHHbIX HanpsXeHun (A7) AN BCEX pacCUMTbIBAEMbIX CEUYEHWUM

TpybonpoBoaa onpeaensieTcs Ha 3Tane 4 Kak pa3HOCTb 3KBMBAJIEHTHbIX HAaNPSXeHUN Ha 3Tanax
2un3.

5.1.5. Cunbl TpeHus B onopax M nNpwu B3auMmogencTtesmm TpybonpoBoga C TPYHTOM
onpegensaTcs cornacHo nn.5.3.2 n 5.3.3.

5.1.6. Pacuetbl Tpy6onpoBogoB B pexume [MOK BbINOAHAKTCSA MpPU COOTBETCTBYHOLLEM
yKasaHuu B npoekTe.

5.1.7. Hanpsi>keHnst oT BCeX HArpy3ok cneayeTr NoACYMTbiBaTb MO HOMWUHANIBHOM TOJILLUMHE
CTeHKM TPpybObl N COeaAVMHUTENbHON AeTanu.

5.2. MpuMeHeHne U y4yeT MOHTAXXHOMN PacTAXKKH
5.2.1. MoHTaxHass pacTaxka npuMeHsieTcs AN  YAydlleHus  KOMMeHCcupyloLwen
cnocobHocTn TpybonpoBoaa M yMeHbLUEHUA HArpy3oK, NepefaBaeMbliX Ha HEMOABMXXHbIE ONOpbI
N npucoeamHeHHoe obopynoBaHume.

5.2.2. PekoMeHayeTCcs Ha3zHayaTb BENMUYMHY pacTsXXkm He 6onee 60% BocnpuHMMaAEMOro
TeMNepaTypHOro paclimpeHms.

5.2.3. Tpn NpUMEHEHMMN MOHTAXHOW PaCTSXKKM C HErapaHTUpPyeMbiM Ka4yeCTBOM pacuyeT
npounsBoamTcs 6e3 ee yyerta. NapaHTMpyeMas MOHTaXKHas pacTsXKa yY4YMTbIBAeTCsl Ha 3Tanax 2 u
3 nonHoro pacyera.

5.2.4. PacTsaxka 3ajaeTcs KakK B3auWMHOE CMelleHMe TOPLOB CTblKyeMbIX CeudyeHui
Tpyb6onposoaa.

5.3. OnpeaeneHne Harpy3okK Ha OMnopbl, CTPOUTEJIbHbI€ KOHCTPYKLUM
U npucoeanHeHHoe o6opyaoBaHue
5.3.1. Harpy3km oT TpybonpoBoga Ha OMNOpbl, CTPOUTENIbHbIE KOHCTPYKUUM W
npucoeamMHeHHoe obopyaoBaHmne onpenensitoTCa Ha 3Tanax 2 u 3.

5.3.2. Topu3oHTanbHbie HArpy3kM OT CWA TPEHUS HA NOABMXHbIE onopbl Tpybonposoaa
onpegenatTca no gopmMynam:

a 2
| 3 i
L [,z;.'x ] * [ i ] ; (5.1)
ax 4y
Q'}, ;"I_"";y 1] (52)

roe ;- BepTMKanbHoe AaBneHne Tpy6onposoaa Ha NOABUXHYIO OMOpY;




¢y - NPOAIONIbHAA COCTaBNAOLWAA CU/bl TPeHUA (BAONb OCK TPY6bl);
& y - 6boKoBasa cocTaBnsowas cunbl TpeHns (nonepek ocu Tpybbl);

£ - KO3 PULMEHT TPeHNa Npu NepemeLleHnn BAONb OCK TPY6bl;
&y - KO3 MDULUNEHT TPEHUS NMpPU NEPEMELLEHUN Nonepek ocu Tpybbi;

ﬁ}. n £y - NMHeliHble NnepeMelleHns BAOML U Monepek ocu Tpy6bl.

KOMMOHEeHTblI cunbl TpeHua &y 1M &, (pnc.5.1) Ha nepeMelleHnsax B MJOCKOCTH
CKONIbXXEHUA AO0SMKHblI COBepliaTb oTpuuatenbHyto paboTy (T.e. Kaxaas napa 3HadeHun o,

fyn gy, £y nomKHa MMETb NPOTMBOMONOXHbIE 3HAKK).

C nomouwbto dopmyn (5.1) n (5.2) KOMMNOHEHTbI CUMbl TPEHUA & W &y ONPEAENnsaoTCa
nocnenoBaTeNbHbIMU MPUGIMKEHUAMU B 3aBUCMMOCTM OT nepeMelleHuii Tpy6onposogda &, u

ﬁ}. . KoadhdurUMEHTbI TpEHUA 45 1 .4 NPUHUMAKOTCA Mo Tabn.5.2.
Q. 4)

. [ (g_' g,

.

Puc.5.1. Cxema Harpy3ok Ha ornopy: 1 - Tpyba; 2 - noaBM>KHasa onopa

Tabnuua 5.2
Twn onopsl KoadpdumunmeHT TpeHuns (ctanb no cranmn)
£ ity
Ckonb3dawas 0,3 0,3
KaTkoBas 0,1 0,3
LLlapukoBas 0,1 0,1

MpumeyaHue. Mpn npuMeHeHnn HTOPONAACTOBbIX MPOKAAAOK MOA4 CKOMb3sWme Oonopbl
3HayeHus koadpdununeHToB TpeHus npuHmumatotcsa 0,1 smecTto 0,3.

Ecnn koadduuneHTsl TpeHus BAOAb M mMonepek ocu Tpybbl ogmHakoBbl, dopmyna (5.1)

npeobpasyercs:
2 2
Ay = Jay tay .

5.3.3. B TpybonpoBogax 6eckaHanbHOM MpoKnagku B FPyHTE CWibl TPEHUS OEUCTBYIOT




BAOJIb OCU TDYGbI KaK pacnpeaeneHHasa Harpy3ka € MHTEHCUBHOCTbIO H/m:

Grp = A[(1-05sin ,f»;p);?fpz Al + gl (5.3)
KoadduruneHT TpeHns onpegensietca no popmyne

A My i, (5.4)

roe #m- Ko3hMdOUUNEHT, 3aBUCALLMA OT KOHCTPYKLNM U30MSLUUM U XapaKTepa HarpyXeHus. Ons
Hanbonee pacnpoOCTPAHEHHbIX W30NSALUNOHHbBIX KOHCTPYKLMIA 3HAYeHUst #py MNpUBEAEHbl B

Tabn.5.3. OAns Apyrnx W30MASLUMOHHbIX KOHCTPYKLMIA 3Ha4yeHUs #y cnedyeT MpUHUMaTb Ha
OCHOBE CMpPaBOYHbIX U/IN 3KCNEPUMEHTASNbHbIX AaHHbIX.

Tabnuua 5.3
KoadhpuuneHT H,y,
XapakTtep Harpy»xeHus
MeHononunypetaH ¢ | ApmoneHobeTo

ob6onoukon n3 H,

nonnaTuneHa nonnmep6beToH
MHorokpaTtHoe yepenoBaHue uUMKnNoB 0,33 0,67
Harpes-oxfaxaeHue
OaHoOKpaTHbIN HarpeB (oxna)geHue) 0,67 1,00
KpaTKoBpeMeHHOEe NPUI0XEHME HArpy3Ku 1,00 1,15

MNpuMedaHue. OAOHOKpaTHbIN HarpeB (OXNaxAeHue) nNpUHUMAeTCs Ha 3Tanax 2 u 3
MOJIHOrO pacyeTa Npu OUEHKe CTAaTUYEeCKOol MPOYHOCTU U Harpy3ok Ha o6opyaoBaHMe, OMNopbl U
CTPOUTENbHbIE KOHCTPYKLINMK, @ MHOMOKpaTHOEe YepenoBaHUe LMKIOB HarpeB-oX/a)XKAeHWe - Ha
aTanax 3 U 4 Npu oUeHKe UMKINYECKON NPOYHOCTH.

5.3.4. Cuna TpeHus B CaslbHUKOBOM KOMIEHCaTope onpeaensercsa no dopmynam:

4000
= —mLCDC L T

Iy (5.5)

=

gj,n: =2Fpaﬁ£‘cﬂc-f‘fz F, (5.6)

roe Ppaﬁ' pabouee nasneHue, NPMHNMaeMoe He MeHee 0,5-10"j Ma;
L, - AnvHa HabVBKM MO OCK CaIbHUKOBOrO KOMMEHcaTopa, M;
L), - HapyxHblii AuameTp naTpybka CaflbHMKOBOrO KOMMEHcaTopa, M;

#im = KO DUUMEHT TpeHnss HabmBkM 0 MeTann, NnpuHMMaeTcs pasHbiM 0,15;

T - 4yncno 601TOB KOMMEHcaTopa;
A, - nnowasb NonepeyHoOro ceyeHust HabuBKM, M 2 :

A, = 0.785(dg - Dy,




3nech @5, - BHYTPEHHUI AMAMeTp Kopryca caflbHUKOBOro KOMNeHcaTopa, M.

40002
MNpu onpeaeneHnn cunbl TpeHus no dopmyne (5.5) BeNNUUHY A, Cneayet npuHumaTth

He MeHee 1-100 Ma.

B kauecTtBe pacyeTHOW NpuHMMAOT 60NbLYO U3 CUA, MOJYYeHHbIX No ¢opmynam (5.5) u
(5.6).

5.3.5. HeypaBHOBelWEeHHbIE CUAbl OT BHYTPEHHEro AaBfeHUs MPU MPUMEHEHUU OCEBbIX

KOMMEHCaTopOB BbIYMUCSAOTCA No hopMynam:

ANnsa CalbHUKOBbIX KOMMEHCATOPOB

v PO r
F 4 ' (5.7)
anda CVU'IbeOHHle M TINH30BbIX KOMMNEHCATOPOB
Fr 7
NP =E|:Da +D) +Cﬂ.|"i";[ (5.8)

roe L£av - HapyXHbI ¥ BHYTPEHHWI AMaMeTp rM6KOro aneMeHTa COOTBETCTBEHHO;

'y - oceBas XecTkocTb KoMneHcaTopa, H /MM;
M- AedopMaumnsa KoOMNeHcaTopa, MM.

5.4. Kputepunmn ctatm4uecko Npo4yHoOCTH
5.4.1. BennunMHa 3KBWBANEHTHbIX HaMNpsHXXeHWn A[ns CcranbHblX Tpyd U petanen
TpybonpoBoaa He A0J/1XXKHa NpeBbilaTh 3HAYEHUN, YKa3aHHbIX B Tabn.5.4.

5.4.2. Tpu NpoOBEAEHUM PaACUYETOB Ha LMKIMYECKYI MPOYHOCTb (3Tan 4) BbINOSHEHUE
YCNOBUIA CTAaTUUYECKON NMPOYHOCTM ANA CTalbHbIX Tpy6 M AeTanei Ha 3Tane 2 Heob6s3aTesNbHO.

Tabnuua 5.4
DTanbl pacyeTa Pexxum HarpyxeHus | [JonyckaemMoe HanpsiXeHune
1 naH 1,1[ ]
naK 1,5[ 7]
2n3 naH 1,5[ =]
nak 1,90 7]

MpumeyaHue. Kputepum  CTaTUYECKOM  MPOYHOCTM  CUNIbMOHHBLIX U JIMH30BbIX
KOMMeHcaTopoB npueeaeHsl B N.5.7.5.

5.4.3. Ona Tpy6 C nNpOMbIWIEHHON MEHOMNO/NYPETaHOBON U30a5UMeN MNpoAoSbHbIe
Hanps)keHuss B pabodyeM COCTOSHUM B MeHOMosMypeTaHe W NOJN3TUNEeHOBON ob6onoyke He
OO/IKHbI MpeBbIWaTb 3HAYeHWM, yKasaHHbiX B Nn.3.3 u 3.4. [pn M3BECTHbIX NPOAOJSbHbIX




HanpsHKeHUsX B CTanbHOM Tpybe 7y OUEHKY 3TUX HanpshKeHWin cneayer MnpousBoAUTb MO
dopmynam:

Ermy
MY = Fp ——— & [t’f']nmr_
P B ; (5.9)
By
[anic .'_‘7} 4 [.'.‘7]1-[:3
B , (5.10)

roe Sy - MoAynb yNpyroctv neHononuypeTtaHa, NpUHUMaeMblii paeHbiM 15 MMa;

Er3 - moaynb ynpyroctu nonmatuneHa, £ = 1000 MMa;
Epaa- MOAYJ/lb YNPYroCTM MaTepuana CTanbHoM Tpybbl npun paboyen TemnepaType.
5.4.4. KacatenbHble HanpshkeHWs B MeHOMNosnypeTaHe pnnsa Tex Xxe Tpyb B pabouem

COCTOSIHMM He AO0JIKHbI NMpPEeBbIWaTh 3HAYEeHUs, yKkasaHHoro B n.3.5. CooTBeTCcTBYHOLLEE YC/0BUE
CTaTUYECKOWN MPOYHOCTHU

q
Ty = f < [T]lmsr, (5.11)

i
roe 4m- onpeaensetca no dopmyne (5.3).
5.4.5. BenuuuHbl [OMyCKaembiX HArpy3ok Ha nNpucoeauvHeHHoe K Tpybonposoay

O60py,CI,OBaHVIe YCTaHaB/INBAOTCA 3aBOAAMUN-U3TOTOBUTENAMMN.

5.5. OueHKa UMKJINYECKON NPOYHOCTU (BbIHOC/IMBOCTH)
5.5.1. OueHKa UMKINYECKON MPOYHOCTU MPOBOAUTCA HA OCHOBE aHanM3a HanpshKeHUN,
onpeaensieMbix Mo AaHHbIM YNpyroro pacyeTta Ha aTtanax 2 u 3.

OCHOBHOI pacyYeTHOW Harpy3koli sSBNSeTcs MasioLUKI0BOE TEMMEpaTypHOE BO3AENCTBUE,
Bbi3blBaeMoe konebaHus MK TeMnepaTypbl.

5.5.2. Ha ocHOBe BEpOATHOCTHOM OUEHKW YCNOBWMW 3KCjyaTauuum B TedeHue roaa

3apaeTcs  TeMmnepaTypHass WCTOpUSi, COCTaBfIEHHAss W3 TMOJIHbIX UMKIOB C  PasiMyHbIMU
pasMaxaMu TeMnepaTypbl.

Kaxablii LMKA §-ro TMna xapakTepusyeTcs 4acToToil nosTopeHus IVg; B onpeaeneHHom

WHTepBasie BPEMEHW 51 pa3MaxoM TemnepaTtypbl 4%,

TeMnepaTypHas UCTOPUSA UMEET CNeayloLWwmin BUa:

3
L
=




% AT Nog

1 06bIYHO CTPOMTCA B Nopsiake ybbiBaHNS MHTEPBaNoB BPEMEHM M pa3MaxoB TeMnepaTypbl, T.e.
AF A 77,
FAVERD AV S LN

npnyem &M A xapakTepusyloT UMK C HanbONbLIMM U3MEHEHUEM TeMnepaTypbl.

JlonyckaeTcsi He yuynTbiBaTb M3MEHEHUs TemnepaTypbl B npegenax +£2,5% Haunbonbliero
3Ha4YeHus, NPUHATOro B pacyeTte. MNpumep 3agaHnsa TeMnepaTypHOK NCTOPUKN CM. B MPUIOXKEHUN
2.

5.5.3. Tpn OuEHKe UWMKAMYECKOM MPOYHOCTU pacyeTHbIM CPOK cnyxbbl Tpybonposoaa
pEKOMEHAYETCS MNpPUHMMaTb He MeHee 25 nert, ecniM B 3aaHUM Ha MNPOEKTUPOBAHME He
OroBOPEHO MHOro CpoKa.

5.5.4. Pa3smaxm HanpskeHnin Ansa uukia HambonblmMM M3MEHEHMEM TeMnepaTypbl
onpenensaoTca Ha 3Tane 4 nosIHOro pacyeTa ANA KaXAoro pacyeTHoOro ceveHus tpybonpoeoaa

J no dopmyne

(2 (3]

[ [
(8207) = Bpeg| —— - =2 "
Bps  Eyou |- (5.12)

(2 3 :
roe g -y - 3KBMBAJIEHTHbIE HAMpsXKeHWs B cedeHuun . (anrebpaunuvecku Hambosbliee M

HauMeHbllee) Ha 3Tanax 2 M 3 NoJHOro pacyeta 6e3 yyeTa MECTHOW KOHUEeHTpauuu
HanpsXXeHWN.
5.5.5. AMnAuTyay npuBeaeHHOro MeCTHOrO YC/IOBHO-YMpPYroro HanpsiXXeHus ans umkna c

Hanbonbluen TeMnepaTypomn Tp&a cneayet onpenensitb no dopmynam:

_05(Ask,
A . npn (A2) <Ry, (5.13)

lanp ], = 0,5(A )
T Iy T . npw (A7) > 2Ryy3, (5.14)

roe kg - KO3PM®UUMEHT KOHLEHTpaLMM HamnpsiKeHWit, yuuTbiBaloWMI ynpyronnactmyeckme
aedopmaumn:

2
k(A
Rypn|1+0:25 Ko lbe

RPGE

Fi¥es
an OTCYTCTBUUN AaHHbIX MO KOSd)d)VILI,MeHTy CHUXEeHN4A LI,VIKJ'IW-IeCKOﬁ MPOYHOCTU CBaApPHOro

(5.15)

.';CF=




LLIBa MOXHO NpuHMMaTh &%= 0,8. Mpn OTCYTCTBUM CBapHoOro wea &%= 1,0.

5.5.6. KoapPpuumeHT KOHUEHTpaLMW HaMpsHKeHUN Ans OTBOAOB M TPOMHUKOB cneayer
NpuHMUMaTb Kak Hambornbluee U3 ABYX 3HAYEHUI:

g = iz (o & ). (5.16)

KosdduumenT #ynpuHumaeTcs:
ONst OTBOAOB - COrnlacHo TpeboBaHmam n.4.4;

nns Tpovinmkos X; = 1/ &, rpe sfonpepensertca cornacHo n.4.1.1.

Jonyckaetcsa onpeaensaTts 4; no rpadukam Ha puc.5.2.

) 2 + 17;
o o) s, f

" 2 2 ) (5.17)
".(Mr + i

K,

1,7

1,6 F— - —

1,5

1,4 v

1,3 7

-
1,2 / 4 ; —

’_’,..--"'
g /// P
/ ]
-.-*""’f/
0o o1 02 03 04 05 06 07 08 09 1,04/D,

1,0

Puc.5.2. MN'pacdumkun gnsa onpeaeneHns KoapdULMEHTOB KOHUEHTPALMN HAaNPs)KeHU B
TPOMHUKAX:




1 - ans cBapHbIX TPOMHUKOB 63 yCcuanBawLWmMX HakIanok;
2 - ANA WTaMMNoBaHHbIX W WTaMMNOCBAPHbIX TPOMHUKOB;
3 - 4Ns TPOMHUKOB C YCUIMBAIOLWMMN HaK1agKaMm
5.5.7. Ons cunb@OHHbIX KOMMEHCATOPOB, MOJYYEHHbIX MeTOoAOM TrMapodOpMOBKN U
JINH30BbIX KOMIMEHCATOPOB, CBAPEHHbIX W3 ABYX MOAYANH3, KO3MPUUMEHT KOHLEHTpaLUu
Hanps>XeHW peKoMeHAyeTCcs NpuHMMaTbh no Tabn.5.5.

Tabnuua 5.5
KoaddurumneHT KoHueHTpauun &
MaTepuan rubkoro anemMeHTa

Cnnb@OHHbIN JINH30BbIN

KOoMMeHcaTop KOMMeHcaTop
Yrnepoaucraa n nermposaHHas 1,2 2,2
HeayCTeHUTHas cTasnb
AyCTEeHUTHas CcTanb 1,05 2,0

[Ons HOpManuM30BaHHbIX KOHCTPYKLWA KOMMNeHcaTopoB oboux Tunoe B dopmynax (5.15) n
(5.16) cnenyeT NpuUHMMaTL &%=

5.5.8. AMNAUTyAa Hanps)XeHUM ANs UMKIOB C MeHbluel TemnepaTypoi, YeM yKaslaHa B
n.5.5.5, paccunTbiBaeTcsa no popmyne

AT
e ]: - &T; [%F]l, i=2,3,.., k. (5.18)

5.5.9. [lonyckaeMoe 4MC0 MOJIHbIX PpacyYeTHbIX UWMKMIOB C aMiamMTyaomn [%FL ans
n3gennin M3 yrnepogucTbiX W NerMpoBaHHbIX HEAYCTEHWUTHbIX CTanen onpegensercs no
dopmynam:

9360

MNal. = ——M

[ D]] L[,I_TQF ]!. _ 64,5 ; (5.19)
5920

Mol = ——

[ D]1 L[-’-'?QF]J- -129 ; (520)

npu [%FL >129 MMa [an- onpegenserca no obemm QopMmynaM M 3a pacyeTHoe
NPUHMMAETCS HauMeHbLIee U3 ABYX MOJSTyYEHHbIX 3HAYEHWIA;

npun 64,5 MMa < [%F l %129 MMNa [Nn L paccuuTbiBaeTcsa no dopmyne (5.19);

npu [%FL £64,5 MlMa [Nn L-anHMMaeTcg paBHbIM 109 .

ANs n3gennini U3 ayCcTeHUTHbIX CTaneil AOMyCKaeMoe YMUC/O MOSHbIX PAaCYETHbIX LMKI0B
onpeaenseTca no ¢popmynam:

12000
el = —
(73], [or ] —50| i (5.21)




o m , (5.22)

MpuMeHeHne 3Tnx GopMyn B AManaszoHax 3HAYEHMUN [¢7aF];-> 100; 50 < [%F];‘ 2100 wm

[‘7|:2F ]; %50 NoNHOCTbIO aHaNOrnM4yHo.

5.5.10. TllpoBepKy UMKINYECKOW MPOYHOCTU (BbIHOCAMBOCTU) crnegyeT NpoBOAUTb MO
dopmyne

51 Mgl s (5.23)

roe k- obwee Yncno LMKIOoB;

ND!' - YMCNO NONHbIX UWKMOB i -ro Tuna, onpeaenseMoe Ha OCHOBaHWUM TeMnepaTypHoVI

NCTOpUN 3@ BECb CPOK CNyx6bl TpybonpoBoaa.
MpUMep OLEHKU LIUKIIMYECKON MPOYHOCTM CM. B MPUNOXKEHUN 2.

5.6. PacueTHble Hanpsi>keHUa B Tpy6ax, oTBoagax U TPOMHUKAX
5.6.1. MNpwn onpeaeneHnmn pacyeTHbIX HaNps)KeHWn npeanosiaraeTcs, YTo TONLWMHbI CTEHOK
Tpy6, OTBOAOB M TPOMHUKOB yAOBNETBOPAIOT TpeboBaHmsAM pasgena 4.

5.6.2. CpegHee OKpYyXHOe HanpshkeHue OT BHYTPEHHEero JAaBfeHus onpeaensieTcs no
dopmyne

Fi

25 gar

. =

r

(5.24)

roe fJ- BHYTPEHHWUI oMaMeTp pacCuYMTbiBAaEMOro CeYeHus;
# - KO3(PPUUNEHT CHMXXEHMS MPOYHOCTM, onpeaensemblii cornacHo n.4.1.1.

5.6.3. CpegHee OKpyXHOe HanpsbkeHMe OT JaBneHus rpyHTa B TpybonpoBoaax
6eckaHanbHOM Npoknagkm onpeagensierca no gopmyne

b,
KBS -

B aToln dpopmyne o0603HaueHUs Te xe, 4To U B popmyne (4.4).

(5.25)

5.6.4. CymMapHoe cpeaHee OKpYXHOEe Hamnpsi)XeHne cnegyeT onpeaensartb no gopmyne

"-7@ = "-TP + Oy (526)
5.6.5. CymMapHoOe cpeiHee OCEBOE HanpsXXeHMWe OT BHYTPEHHEro AaBfieHNs, OCEBOW CUNbI

n narmbarowero MoMeHTa onpegensercs no popmyne
= +

.'.'3:}, J}'P + f.';:}lm I ¢7yn, (5.27)

rae OCeBOe HanpsiXXeHue OT BHYTPEHHero AaBrieHus

o PD?
P AD+ S (5.28)




Hanpsa>XXeHune ot 0CeBOM CUJbl

N
.'.7},” =+
ﬂp 5 (5.29)
(B dopmynax 5.26, 5.27 n 5.29 3Hak “+"” COOTBETCTBYET pacTsixXeHuto, a =" - cxaTuio);
OCeBOE€ HanpsikeHue oT u3rnbarowero MOMeHTa
0,8 J _ a9 . 2
Ty = — i+ (A
o g W [o x:) I:! }Ij . (530)
5.6.6. HanpshkeHne oT KpyyeHus
= M,
oG (5.31)
5.6.7. PaananbHoe Hanpsi)XeHue OT BHYTPEHHEro aaBneHus onpeaensercs rno ¢popmyne
__F
T T X (5.32)

5.6.8. [Ins pacueTHoOro cedeHus TpybonpoBoga BbIYUCASAKOTCA TPU MNaBHbIX HOPMasbHbIX
Hanpsi)KeHUs, KOTopble npeacTtaBnatoT coboin anrebpanyeckyto CyMMy AENCTBYHOWMX B OAHOM
Hanpas/ieHNN HaNpPsH>XeHUM OT NPUSTOXKEHHbIX K CEYEHUID Harpy3okK.

NaBHble HaNpPsXXeHNs BblYMCNAOTCS Mo hopMyaM:

Npyu HasM4YMK KpyTSLLEro MOMeHTa

o = D,S[Jﬁ} +CF}, +‘J[J|;E> —J}I)z +4q_-2 ];

7 =D’5|:J'iﬁ* +J}, _‘J[:Jl;a ‘E[y)z +d].1'2 ]; (5.33)

npn OTCYTCTBUN KPYTALWLEro MOMEHTA

) = Ty 0y = 0,03 =0y BCUIHT, 2 0y 7 0y
Ty =Gy 0 = 0p 03 =Gy  ECIHT, 7 Fy, 7 Ty (5.34)
Ty = Ty 5y = 0p 03 =Ty, ECIHT s Ty. '

Ons obecneueHuns ycnoBua | > 73 > &3 MHAEKCbl Mpu 0603HayYeHNAX OKOH4YaTesIbHO

CTaHaB/INBAKOTCA NOC/e onpeaeneHnst YAC/EHHbIX 3Ha4YeHUn <% TRV
W ¥ ¥

5.6.9. DkBMBaJIEHTHble HaMpsXKeHnsa A7 pacyeTHoOro cedyeHus Tpybonposoaa
NPUHMMAIOTCA PaBHbIMU:

g T T3, (5.35)

5.6.10. HanpsixeHus B Tpybax onpenenstoTcs B COOTBETCTBMM C n.5.6.2-5.6.9. MNMpn aTom

KO3 ULMNEHTbI MHTEHCUDUKALMM MPUHUMAIOTCS ig = & =1, a XapakKTepUCTUKU CeyeHus
onpeaenatTca rno ¢gopmynam:

2
- s
A, ==(D, - s)s (5.36)

5.6.11. Hanps>XeHnsa B oTBOAAX OnpenenstoTcd B cooTBeTCTBMM C nN1.5.6.2-5.6.9 ana aByx
KpaHux cedyeHun A-A wn b-b (punc.5.3). 3a pacyeTHOe 3KBMBANEHTHOE HanpsiXeHue
npuHumaeTcs Haubonblwee U3  ABYX 3HAYEeHWN. XapaKTepucTukum cedyeHun W u

T
W= Z[Dﬂ

ﬂp paccumnTbiBatloTcs no popmyne (5.36), a koadbduumneHTbl ign i - Nno dopMynam:




AN THYTbIX, KPYTOM3OTHYTbIX WM LUTAMMNOCBApPHbIX OTBOAOB, CTbIKYeMbIX C TpybaMu Ha
cBapke:

_ 0,75 )

ip =—m=—:

.«?.EIEHJP

= 0’9 .

i~ TAam

lﬂf?ﬂjp

019 OTBOAOB TEX XXE& KOHCTPYKUWMN, CTbIKyeMbIX C Tpybamm Ha dnaHuax:
_ 0,75 )
in~=~—4=—:

j,}Hmp
_ 0,9
Y
A @y )
ONsi OTBOAOB TeX Xe KOHCTPYKUWI, CTbiIKyeMblx C Tpyb6amMn Ha dnaHue ¢ 04AHOro KoHua u
Ha cBapke - C Apyroro:

i (5.37)

-, (5.38)

_ 0,75 )
n =7 :
L iuzmp
y
. 0.9
iy = (5.39)
A @y |
AN CEKTOPHbIX HOPMANIM30BaHHbIX OTBOAOB, CTbIKYEMbIX C Tpy6aMu Ha CBapKe:
iy =4 = ot
Y (5.40)
1= A8
roe (D, _3}2 ; (5.41)
% A
FlD -z 2K
@y =1+3,25— d
£ 28 Lo -s (5.42)

5.6.12. HanpsxXeHuss B TPOMHMKaAxX onNpeaensitoTca cornacHo n.5.6.2-5.6.9 ans ceuenui
A-A, b-b w B-B (puc.5.4). 3a pacyeTHOe 3KBMBAJIEHTHOE HaNpsh)XeHne MNpUHMMaETCS
Hanbonbliee N3 Tpex 3Ha4YeHUn.

5.6.12.1. KoHueHTpaumusa Hanps>xeHun usrmba B TPOMHWMKaAX 3aBUCUT OT HGe3pa3MepHoOro
napaMeTpa &£2.

Ons  cBapHbIX TpoOMHMKOB 6e3 yKpenaswwmx HaknagoK, KOHCTPYKUMUSA KOTOPbIX
CooTBETCTBYET puc.4.2, a:

2
D, ) (5.43)

Ons  cBapHbIX TPOMHMKOB C YKPEnISKWUMN HakNagKaMu, KOHCTPYKUMS KOTOPbIX
cooTBeTCTBYET puc.4.3, a:

L=

npu &, £15s




_ 25+ 038, )%

3 .
sé[ﬂa o) (5.44)
npun =&y >1,5S
B
o=
(Dg =5} (5.45)
a
Y

Punc.5.3. PacueTtHasa cxema oTBOAaA:

a - CXeMa HarpyxeHus; 6 - pacyeTHble ceyeHus

EA | | .3
A

4l g
B B

Puc.5.4. PacuyeTHasa cxema TPOMHMKOBOIo COeAUHEHNS:
a - CXeMa Harpy»xeHus; 6 - pacyeTHble ceyeHuns

NS WwTamMnoBaHHbIX M WTAMMNOCBAPHbIX TPOMHUKOB, KOHCTPYKLNS KOTOPbIX COOTBETCTBYET
puc.4.4, 6:

Q- 28 14 2F
[Dﬂ—s) D o-=

a

, (5.46)

Mpu pacyeTte oTBeTBNEHMS (CcevyeHmne B-B) B 3T HOpMyabl BMECTO HOMUHAIbHOW TONLLUMHDbI
CTeHKM noactasnsercs addekTuBHas, onpegensieMas cornacHo n.5.6.12.2.

5.6.12.2. DddekTmBHAs TOMLWMHA CTEHKU B CEYEHUN OTBETBEHUS ONpeaenseTcs:

Npy HaNMYMM BHYTPEHHEro aaBnenus (P =0):




s, =ssplop, (5.47)
rae 5- HOMWHaNbHAas TOMLWMHA CTEHKM MarncTpanu;

Sp- TONWMHA CTeHKM MarucTpanun 6e3 yderta ocnabneHus oreepctveM (paccymTbiBaeTCs
cornacHo n.4.3.1);

& - TONIWLUMHA CTEHKM Marmcrtpanu cornacHo n.4.5.2;
Mpu OTCYTCTBUM BHYTpeHHero aasneHusa (P = 0):

s, = ! sy, (5.48)
roe @4 - Bblumcngercs no dopmyne (4.14),
- NIPUHUMAETCH HAaMBONbLIMM U3 ABYX 3HAUYEHUN &3 N iy !
iy = max (w7 05, )
5.6.12.3. KoadhduuMeHTbl  KOHUEHTpauuu HanpskeHmin wunsrmba npu  OENCTBUM
narmbatowero MoMeHTa 13 NMa0CKOCTM TPOMHMKA:

B CBApHOM TPOMHMKE C OTHOLIEHMEM HapYXHOrO AMAMETpa OTBETBNEHWUS K HAPYXHOMY
AvameTpy Maructpanu &g 1. > 0,5

1,35

3' =
0 Qgﬂmp H (5.49)

B CBapHOM TpoOiHMKe C oTHoweHnem &,/ 0, % 0,5, a Takke B LITaMMNOBaHHOM
(wTamMnocBapHOM) TPOMHMKe

. 0,9
n=s —=m—
ngmp ) (5.50)
KoadpdumumeHTbl KOHUEHTpauMM HanpskeHuin wmsrmba npu pencresmm msrmbarowero
MOMEHTa B TMJIOCKOCTUM TPOMHMKA HE3aBUCUMMO OT ero KOHCTPYKUMM W COOTHOLIEHUS

d, ! I BbluncnsioTca no dpopmyne

i =075, +0,25, (5.51)
BespasmepHbIi napaMeTp %y B hopMynax (5.49)-(5.51) onpenensaerca no gopmyne

%
P, —-=
tiy =1+325—|—£—
B, 25
5.6.12.4. XapaKTepuUCTMKN ce4vyeHuss npu pacyete Maructpanu (cedyenumss A-A wn b-b)

onpepensatTca no d¢opmynam (5.36), a npu pacdete oTBeTBAeHUA (cedyeHume B-B) - no
dopmynam:

(5.52)

B KOTOPbIX E&pm NMPUHUMAETCA: NMPU pacyeTe CBapHbIX TPOVIHVIKOB KaK HauMeHblleEe 3Ha4YEeHNE N3
BE/IMYUH Ex U Sbij , @ nNphn pacdeTe WwWTaMnoBaHHbIX W WTaMNOOCBApPHbIX TPOVIHMKOB KakK

HauMMeHbllee 3HaYeHNe U3 BENIMUNH S;U S5 .
5.6.12.5. Bpe3ku, KOHCTPYKUMS KOTOpbIX cooTBeTcTBYeT puc.4.2,a wn 4.3,a,




paccuynTbiBaloTCA No opMynam CBapHbIX TPOMHUKOB.

5.7. HanpsixxeHusi B CU1b(POHHDbIX U JIMH30BbIX KOMNEHcaTopax
5.7.1. B TensoBbiX CETAX WCMNOMb3YIOTCA JINH30BbleE W OAHOC/OMHbIE CUIIbAOHHbIE
KOMMeHcaTopbl. B 3aBMCMMOCTM OT xapakTepa BOCMPUHUMaeMblX NepeMelleHU MPUMEHSATCS
oceBble, yrnosble (NOBOPOTHble) M CcABUroBble KommneHcatopbl (puc.5.5, 5.6 m 5.7). Ha

yepTexax KOMMEeHCaTopoB yepe3 i, 0603HaYeHa UX KOMMEHCUPYIOLLAs CNoCOBHOCTb.

Huxe npuBoaaTca dopMynbl ANA onpeaeneHus HanpsKeHU B TUBKUX 3NeMeHTax
yKasaHHbIX KOMMNEHCATOpPOB.

Puc.5.5. T'mbkunin aneMeHT KOMMNeHcaTopa

é

!
I

+A /2
EEAVAVAVAV.
7 I Y

Pnc.5.6. Cxema paboTbl KOMMAEHcaTopa: a - 0CeBoro; 6 - yrnoBoro
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Puc.5.7. CxeMbl paboTbl CABMIOBbIX KOMMNEHCATOPOB:

a - 6e3 NpoMexXyToO4YHOM BCTaBKMK; 6, B - C MPOMEXYTOUYHOW BCTaBKOM-Tpyboi
5.7.2. CpenHee OKpY>XHOe Hanpsh>XeHne oT BHYTPEeHHero AaBneHuns

B(D+ H)

1,14+£
g

(g-¢c)

roe - BHYTPEHHWIA AnaMeTp rmbkoro aneMeHTa, MMm;

A - BbicoTa rodpa, MM;
£ - HOMUHaNbHas TOJLMNHA CTEHKU MMBKOr0 3/1EMEHTa, MM;

& - war rodppos (wupuHa rodpa), Mm.
5.7.3. CyMMapHoe cpefHee oCceBoe HanpshXeHue

Ty = Ty T + 7
& j & Wy L?g,p &g,
rge cpeaHee oceBoe HanpsXeHue OoT BHyYTpeHHero AaBneHus

(5.53)

(5.54)




L __PH
¢ Jr 2{3 _C:I ’ (555)

oceBoe HanpsixxeHue narnba ot BHyTPEHHEro AaBneHus

FHC,
(s —c)t 7 (5.56)

oceBoe HanpsixeHue oT gedopMaLmn pacTHKEHUA-CKATUS

ESATFP = + g

"'75}? =

t'?d =

34€ecb Up,Uf,Cd - KoaddumumeHTbl, onpegensiemble no rpadpukam puc.5.8, 5.9 u 5.10 B
3aBUCHMMOCTY OT 6e3pasMepHbIX NapaMeTpoB U .,

f—\np - NpuBEeAEeHHOE OCeBOE MnepemeLleHne, onpeaenseMoe cornacHo n.5.7.4, mm;

# - KonnyecTtso rodppos (NnH3).

5.7.4. NpunBeneHHoOe oceBoOe NepeMeLlleHmne 3aBUCUT OT TMNa KoMMeHcaTopa.

a0
3.0 L.0,2
2,5 -0.4
03
20 [~
1,75 == e R
E T L
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Puc.5.8. MNpadukn gna onpegenenHns koadbduumeHTa Cf
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Puc.5.9. Mpadukn gna onpegenexHns koadbduumeHTa Cp
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Puc.5.10. Mpacdukn ans onpeaeneHns kospduumeHta Ly

ns oceBoro KomMrneHcaTopa

A = By, (5.58)

rae £y - pacueTHoe OceBoe MepeMelleHue OT AeNCTBMA BCeX Harpyxaowmnx GakTopos, KpoMe

BHYTpeHHero gasneHus (CM. npumedyaHue 3 K Tabn.5.1).
Ons yrnosoro (MOBOPOTHOMO) KOMMeHcaTopa

b =+, (5.59)

roe - yron noBopoTa KoMmreHcatopa (pacyeTHbin), paa;
DP - CpeaHunin gnameTp rmbkoro aneMeHTa, MM:

D, +D

o
? 5

3peck ;.0 - 0603HaueHuns Te xe, uto n B hopmyne (5.8), MM.
[ns caBUroBoro KomMrneHcatopa 6e3 npoMexyTouHoln BCcTaBku (puc.5.7, a)




= F
ﬂnp = T (5.60)
NS caBUroBoro KOMrneHcaTopa C NpoOMeXyTo4YHOoW BCcTaBkon (puc.5.7, 6)
Dy
RIS (5.61)

rae &p - pacyeTHoe 6OKOBOE NnepeMeLLeHne KOMNeHcaTopa, MM;
L - pacctosiHMe Mexay KpahHMMW Todkamu rodp (NMH3) CABMIOBOrO KOMMeHcaTopa
(pnc.5.7);
& - AnvHa roppupoBaHHOM YacTu rMbKoro afieMeHTa, MMm;
X - reomeTpmnyeckuin KosbPUUNEHT:
AL -8
372 — 6Ly +aAb? (5.62)
5.7.5. Kputepun ctatmyeckom NpoYyHOCTM CUIbGOHHBIX U IMH30BbIX KOMMNEHCAaTOPOB:
Ty X [J];
T i [e:r];
5.63
+ay, <290] (5.63)

B cnyuyae ecnu AnvHa UMAVHAPUYECKON KpaeBoi 30Hbl rM6Koro anemenTa { 2 ./(g=el)l),
OHa Jo/mkHa ObITb AOMNONHUTENbHO MpoBepeHa Kak Tpyba, paboTawowass noa LENCTBUMEM

Fpp

BHyTpeHHero AaaeneHus cornacHo n.4.3. Ecam xe {<.j(s=e)l) , HanpsaxeHnus B
LMINHOPUYECKONM KpaeBol 30He MMBKOro afieMeHTa A0/IKHbl OTBEYaTb YC/10BULO

4
- |15 fs—a)D |

MNpuMeyaHue. [  KOMMNEHCAaTOPOB  HOPMasM30BaHHbIX  KOHCTPYKUWIA  MpoBepKa
CTaTUYECKOW MPOYHOCTM cornacHo TpeboBaHMsAM HacTosIWero NyHKTa He obs3aTensHa.

Fi) ! [?]
= (5.64)

5.7.6. DKBMBaNeHTHOE HanpsiXXeHue pAns pacyeTta UMKINYECKOM MpPOYHOCTU OT BCEX
BO34eNCTBUIM B paboueM cocTosiHun onpegensetcs no ¢gopmyne (5.54), T.e.

e Ty
a OT BCexX BO3AEeNCTBUIA B XONOAHOM COCTOSAHUM (3Tan 3 nosiHoro pacyeta) - no dopmyne (5.54)
npu Ty = pp =0

(3 =

.'.‘?E = .'.‘Td .

5.7.7. OueHKY UMKIMYECKON MPOYHOCTU CUNb(OHHBIX W JINH30BbIX KOMIMEHCATOpOB
cnepyeT NpousBoAUTbL cornacHo n.5.5.

6. MOBEPOYHbI PACYET HA YCTOMYUBOCTb
B HacToAwem pasgene paccMaTpuMBalTCA MNPAMOSIMHENHbIE U cnabo WCKPUBEHHbIE
yyacTku Tpy6onpoBOAOB HepaspesHOol KOHCTPYKUMK (He uMelolune cuNb@OHHbBIX, JIMH30BbIX
KOMMEHCATOpOB, @ Tak)Xe KOMMEHCATOPOB TE/IECKONMMYECKOro TMna).

6.1. OueHKa MecTHOM YCTOMUYNBOCTH
Ons npepoTeBpalleHnss NoTepyM MEeCTHOM YCTon4ymBoCTM TpybonpoBoaos 6eckaHanbHOMN
NpoKiagKu B rpyHTe Heobxoanmo cobntogatb ycriosme




B
13| 2 —aHAT + 2
] ’V‘jp 20 (6.1)
MunHMManeHbIM paguyc ynpyroro narmba #£fonpegensiercs cnegyowmm obpasom:
npu ANMHe y4vacTka BbinyymBaHusa | > 200 cm
=251 (6.2)
npun < 200 cm
o= 012510 (6.3)

Onpepenenne jcM. B .6.3.

6.2. OueHKa obLwein yCTOMUNBOCTH
MNpoBepky o6uwei ycTonumBocTuM TpybonpoBoda B NpPoAOSIbHOM HanpaBneHUW cneayet
NpOBOANTb U3 YCNOBUSA

oA mf'-fxp, (6.4)

roe - sKBMBaANIeHTHOE MpoAoSsibHOE OCeBOe yCunne B cedeHuu Tpybonposoaa, onpeaensemoe
cornacHo n.6.3;
# - KoadduumeHT 3anaca no yCTon4ymeBoCTn, NpUHMMaEMbI paBHbiM 0,9;

pr- npoaosibHaa KpUtnyeckaa cuna.

DKBMBAJIEHTHOE MpPOAOSIbHOE OCEBOE yCUIne ANS MPSAMOSIMHENHbIX UM Cabon3orHyTbIX
y4acTkoB Tpy6onpoBoaa cneayer onpeaenaTtb no gopmyne

S = A, (B ahT - sy )+ PAp, (6.5)

roe g - nnowanab nonepeyHoro ceyeHms Tpy6bl B CBETY:
ﬂE

A
Fmy

(6.6)

6.3. OnpeneneHue KPpUTUUYECKOW CUNbI
6.3.1. [na TpybonpoBoaoOB, MpOK/aAbiBaeMblX Ha CKOMb3SAWMX onopax (HaA3eMHbIX, B
KaHanax), KpuTu4yeckas cwuna npum noTepe YCTOMUYMBOCTM B T[OPU3OHTASIbHOM MJIOCKOCTU
onpegensercsa no dopmyne

Nep = 2, (6.7)

rae @m- CUNa TPEHWUS Ha eAMHWUY Naolwaan onupanus Tpy6onposoaa, H/cm<:

- g
I =100 4 (6.8)

D, —&)P s

T . 6.9

7 (6.9)

6.3.2. Onsa TpybonpoBoaos 6eckaHasibHOM MPOKAaAKM B FPYHTE KPUTUYECKYH CUNYy MNpu
noTtepe yCTOM4YMBOCTU B BEPTUKANILHOM MJIOCKOCTU CneayeT onpenensaTtb no dopmyne

I




 Joa
Ny = VA (6.10)

roe - ynepxuBatowas cuna, H/M;
/O - HauyanbHbI Nporn6 (cTpena ynpyroro usrnba Tpy6onposoaa), M.

3HayeHus & un _fjonpeaensiorcs no opMynam:

1 0? 7 .
o l[zﬂK - My Y ET iy (1-sin ,f:f,f:,}tg iy

100 2 ; (6.11)
x| BT
0 20018 (6.12)

npuuem npu fo< 1 cM npuHumaetca fy= 1 cm.
6.3.3. INHY yyacTKa BbiNyunMBaHWUsa cneayeT onpeaensTtb no dopmyne

g
|g| . (6.13)

MpunoxeHue 1
PekomeHayemoe

PACHET KOO®PULIMEHTOB rMBKOCTHU 3JIEMEHTOB

1. OTBOABLI
1.1. MNpw noBepo4yHOM pacyeTe TpybonmpoBOoAa Ha MNPOYHOCTb CNeayeT YyuuTbiBaTb
NOBbILLEHHYO TMMOBKOCTb OTBOAOB.

1.2. KoadhduumeHT rmbkocTn n3orHytom Tpybbl C MPSAMbIMW y4acTKaMM Ha KOHULAX MNpwu
A> 2,2 pageH 1,0, a npn .1%2,2 Bblumncngerca no popmyne

Ky =Kyt, (n.1.1)

roe Kp- ko3 durumeHT rmbkoctn 6e3 yyerta CTeCHEHHOCTM AedopMauuMm KOHLOB M30rHyTOro
yyacTtka TpybonpoBoaa;

{ - k03 dULMEHT, YUNTbIBaIOWMNIA CTECHEHHOCTb AedOopMaLMM Ha KOHLAX W30rHYyTOro
yyacTka.

1.3. BennuunHa Kp onpepensercs no gopmyne

LES
o= -

P L A0S
?x[l+% , (n.1.2)
A




PR*

o= 3,64 E (D, — s a onpegensieTcsa cornacHo n.5.6.11 no dopmyne (5.41).
i

roe

1.4. BenuunHa {npu X £1,65 Bbluncnserca no dopmyne

5
1 A 15 05 A
= + = t 1_
4 1+ 1,65 oo 165] |, (n.1.3)

roe = SJ2RIND, —5) , a &4 ueHTpanbHbIl yron otBoaa, pad (cM. puc.5.3).
Mpn .i> 1,65 BennunHa s nonaraetcs pasHoii 1,0.

2. T-o6pa3Hble CBapHble coeAnHeHUs
2.1. TpuM noBepoyHOM pacyeTe KOMMaAKTHbIX TpybonpoBOoAHbIX cucteM B 6/04YHOM
ncnonHeHnm (o6BA3KM HAcoCOB, TEnMJI00OMEHHUKOB W T.M.) PEKOMeHAYyeTCs Yy4YuTbiBaTb
NoAaTNMBOCTb OTBETBNEHUIM B T -06pa3HbIX COeANHEHNAX NPU U3rnbe u KpyvyeHun.

2.2. Yrnbl noBopoTa B y3ne A (puc.n.1l) oT NpWUIOXKEHHbIX K OTBETBJIEHUIO M3rMbaloLmx
MOMEHTOB B MJIOCKOCTU COEAUHEHUS (Myg N B NepneHAUKYNSPHOM el MJI0CKOCTU (Mx&), a

TaKXXe OT KpyTAwWero MOMeHTa [MZEJ) noaACHUTbLIBAKOTCA NO CbOpMYJ'IaM:

Myd
£y =[0.25% D, 15 - 05D, 1d,] ;’ 2

5 (n.1.4)
3 0.5 15 _ MxEJ drz

& _[9,15 (D, f5) D,ﬁﬂ'ﬂf.:ia] L (n.1.5)
) 4 15 M d

&y = [U,D6F (Dyfa)y™ - 0,30, fffa] Gz - (n.1.6)

L

roe £p.4 pp - MOMEHTBI MHEPUNN CeUEHUS OTBETBNEHWS NPW U3rNGE U KPyUeHUM;
G=Ef201+ 5,
F=dey i L5,
Sp - HOMUHaNbHAs TOJLLMHA CTEHKW OTBETBNIEHUS;

&- HOMUWHaNbHaA TOJIWMHA CTEHKWN Marmcrpaniau.
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Puc.n.1l. PacueTHaa cxema T -obpa3Horo ceapHoro coegmHeHus tpybonposoaa

MpunoxeHue 2
PekomeHgyeMoe

MPUMEP PACHETA HA LUWMKTNYECKYIO NPOYHOCTb (BbIHOCJ/IUBOCTb)

1. AcxoaHble gaHHble
PaccunTbiBaeMbIli 3MIEMEHT - FHYTbI OTBOA, CTbIKYEMbIN C NpPSAMbIMKU TpybamMu Ha CBapkKe,
Matepuan - ctanb 20.

JDaHHble ang pacuyeTa LMKINYECKOMN MPOYHOCTU:

pabouas TeMnepaTypa T

pas = 130 °C;

TemMnepaTypa nocsie OCTbiBaHUS T = 0 °C;
pasMax HanpshkeHuin npu Harpeee Ha 130 °C 1 ocTbiBaHWM Aoy =300 MNa;
0o 0 °C 6e3 yyeta MECTHOM KOHLUEHTpauMn HanpshkeHun B
oTBoAe
KO3(PDUNUMEHT KOHLEHTPALMM HAMNPSXXEHUN B OTBOAE ks = 3,0;
npegen TeKyyecTM MaTepuana oTBoaa npu pabouen anz = 215
TemnepaType

patyp Mna;
KO3(pDUNUMEHT  CHUXEHUS LMKINYECKOM MPOYHOCTM w;=0,8;

CBapHOro coegunHeHus

TemMnepaTtypHas WUCTOPUS LUKIIMUYECKOrO HarpyxeHusa TpybonpoBoaa npuBedeHa B
Tabn.n.2.1.

OUEHUTb LMKIMYECKY MPOYHOCTb OTBOAA MPM CpOKe 3KcnnayaTauum Tpyb6onpoBoaa 25

ner.

2. PacyeT KoaiMyecTBa UMKIOB V; HA OCHOBaHWM TeMMnepaTypHOW UCTOpUMU
Mpwn onpeaeneHun KoJMYeCcTBa UMKIIOB Ha OCHOBAHMM AaHHbIX Tabn.n.2.1 ucnonb3yeTcs




cneagywulada BpeMeEHHaA WKana:

1 roag = 12 Mmecauam = 52 Heagenam = 365 gHAM.

PesynbTatbl NnpmuBegeHbl B Tabn.n.2.2.

Tabnuua n.2.1

WHTepBan Bpemenn 5 |Mepenas Temnepatypbl £77,| Konuyectso umknos Mp;
°C
Kaxxablin roa 130
Kaxxablin Mmecsy, 65
Kaxpaa Hepens 32,5
Kaxablih AeHb 16,25

Tabnuua n.2.2

VHTepBan BpeMeHu MNepenag TemMnepaTtyp KonmuecTso umknos My
3 ATy, oC
B B roa 3a BecCb
MHTepBane CpoOK
BPEMEHMU CNyX6bl
7
Kaxabin rog 130 1 1 25
Kaxxabln mecsy 65 2 24 600
Kaxpnas Hegens 32,5 4 208 5200
Kaxabin aeHb 16,25 8 2920 73000

3. OnpeageneHne AONyCKaeMoro 4ymcsia noJiHbix LMKJ10B
[ns pasmaxa Hanpsbkennid 278 300 MMa cnpaseanuso ycnoeue &9y £ 2fyn3, T.e. 300
< 2:215 MNa, cnepoBaTtensHo (cM. n.5.5.5)

[ TaF ]1 =

0,5-300 3

=3623yn

a.

AMNANTYAbl OCTasbHbIX LMKI0B, NPUBEAEHHbIX B TEMMEPATYPHOW UCTOPUMK, ONpeaensioTcs

Ha ocHoBaHuu n.5.5.8




[ TaF ]3

65
[oer ]y = 562,5 = = 281.2yna;

32,5
=562,5—— =140 .

16,25
X 56:2,5ﬁ =703 Mna.

PacueT fonyckaeMoro Kosm4yecTBa MOJIHbIX LUUKIIOB ANS 3TUX aMnaMTy4 B COOTBETCTBUM C
n.5.5.9 npueegeH B Tabn.n.2.3.

Tabnuua n.2.3

Yncno NosiHbIX LMKIIOB MO PacueTHoe 3HaueHne
AT, oc |[apk, Mna dopmyne [Moly
(5.19) (5.20)
130 562,6 353 186 186
65 281,2 1866 1512 1512
32,5 140,6 15128 260452 15128
16,25 70,3 2,6x101 - 1x108

4. OueHKa UMKIINYEeCKOW NPOYHOCTU (BbIHOCJIMBOCTH)
Ha ocHoBaHuuM gaHHbIX Tabn.n.2.2 n n.2.3 no dopmyne (5.23) nmeem:

k=4
S My 25 600 5200 73000
S [l 186 1512 15128 1000000

= 0134+ 0357 +0343+0073=0947 <1
YCnoBusa LMKANYECKON NMPOYHOCTU BbIMOSIHEHbI.

MpunoxeHune 3
PekoMeHayemoe

ONPEAEJIEHUE BbIJIETOB
Ansda noBorPoToB T'-UN 7 -OBPA3HOU ®OPMbI N T] -OBPA3HbIX KOMIMEHCATOPOB
TPYBOMPOBOAOB, MPOKJ/IAABIBAEMbIX HA OINMOPAX

1. O6wme nonoxxeHuns
PaccunTbiBatlOTC MNOBOPOTbl M KOMMEHCATOPbl C MPSMbIMU YrflaMW, pPacrnofioXeHHble B
ropu3oHTanbHOM NMB60 BEPTUKANbHOM MJIOCKOCTMW.

Llenbto pacueTa aABnseTca onpegeneHne MMHMMasabHO BO3MOXHOIMO BbleTa NMpu 3ajaHHbIX
ANIMHaxX nned. PacyeTHble cxeMbl npeacTtaBneHbl Ha puc.n.3.1.




‘!J:u

B2 . _Bf2

]

R
A

P

.

Puc.n.3.1. CxeMbl y4acTKoB Tpy60NpoBOAOB C NPSAMbIMU YI/1aMu:

a - ] -obpas3Hoi gopMmbl; 6 - F -obpa3Hoi dopMbl; B - I] -06pa3HON opMbl

Nna T -o6pa3HoOro NoBopoTa 3adaeTca AnvHa 6onbluero nneva Loy onpesensercs annHa
MeHblwero ij.

Ana Z -o6pa3Horo nosopoTa 3agatotcs nneun Lqun Lsu onpenenserca sbinetr i,

Ans yyactka Tpy6onpoBoaa c MN-06pa3HbiM KOMMNEHCATOPOM 3a4aloTCs PacCTOSIHUS OT OCU
KOMMeHcaTopa A0 HenoaBMXHbIX onop Lyn L3, cnuHka B u onpeaensietcs Boiner 4 .

2. Kpytepuu npo4yHocTH
KputepueM npo4yHOCTU SABASAKOTCA [OMYyCKaeMble KOMMEHCAUUMOHHbIe HarpsXeHus,
onpeaensembie no dopmynam:

ans TDYGOI'IPOBOD,OB, pPacnosziIoXXKeHHbIX B FOpMBOHTaﬂbHOVI NAOCKOCTU:

[ |= 125 i35 [L04 5] = 0.4[ 5P m” , (n.3.1)

ANs Tpy60npoBOAOB, PacnosioXeHHbIX B BEPTUKAIbHOM MJIOCKOCTU:




[‘7|:K]= Djlf{!:w[‘?]- (n.3.2)

3. OnpepeneHue BblJs1IeTa
Ons onpeaeneHns BbliIeTa MCNONb3YHOTCA TpW MapaMeTpa: napaMeTp MNpOYHOCTM A,
KOTOpbIi He 3aBUCUT OT TWNa KOMMeHcaTopa, W reoMeTpuyeckue napameTpbl £y W £ ,

onpeaenseMble COrnacHo n.3.4 HacTosWEero mMpUoXKeHMs B  3aBUCUMOCTM OT  Tuna
KOMMeHcaTopa.

BennunHy 4 cneanyet onpenensatb no ¢gopmyne

BT,

A=
o f:?l:K ’ (I'I33)

roe &£ - BeIWYMHA pacTsHKKM B A0NSX OT TemnepaTypHoro pacwupenums (npu 50%-Hoi
pactsxxke £= 0,5).

OnpeneneHne BblleTa KOMMNeHcaTopa NPOM3BOAUTCS MO HMXENnpuBeAeHHbIM opMyniaM, B
KOTOPbIX BEpPXHUE WHAEKCbl B KPYrblX CKoOBKax OTHOCATCA K npubanxeHmsm # -1 wu
# COOTBETCTBEHHO (CM. Takxe puc.n.3.1).

3.1. NMoBopoT I -06pa3Holi hopMbl

o _ 4 (n-1)
= p [3*'14‘(’1 +R'.}’)Pz *+ 2 ” (n.3.4)
Li=4+R. (n.3.5)
3.2. NoBopoT Z -obpa3Hoi dopmbl
nou L3 < Ly
A .
fé”:' = 24 3 +A‘(J£” Y yor —y)Px ~(3+ R-nF H
Jinl)
jén:l - 24 3"‘4":1‘@5”_1} +2R—}-’)Px _(R_X}Pf‘l (n.3.6)
nou L3 2 Ly
Jin-l)
5 - —24 E + Ay + R - x)F, + P,:yH;
Jin-l)
jgn} = ET[3+£|_ (I—R]% n ny”I (n.3.7)
() n-1} .
Mocne Toro kak B 060MX ypaBHEHUsX {5 ' cTaHeT paBHbIM {3 , W3 napbl 3Ha4eHui
6epeTtca Hanbonblee 35”3' = I. 3aTem onpepensietca A :
H =.','12 +2R. (I'I.3.8)

3.3. YyacTok ¢ II -0o6pa3HbIM KOMMEHCaTopoM




w5 SRR |
4 =T 3+HPX+%[E4+ER+E+J:] :
o _ [ i\ } 3.9
(LU - - n.3.
1 = 3+ AP, (H y}+P"},[ x+§] . ( )
{m) (n-1) o
Mocne Toro kak B 060MX ypaBHeHWsX {5 ' CTaHeT paBHbIM /5" ', M3 napbl 3Ha4YeHui
b6epeTcs Hanbonblee 35”3' = [7. 3atem onpegensietca H :
H=I,+2&, (n.3.10)

3.4. ®opmynbl 4Nng onpeneneHns napaMeTpos Eon %

+
B npuBeaeHHbIX Hidke dopMmynax £ponpesensietcs cornacHo n.1 npunoxexus 1.

3.4.1. T -o6pa3Hbin NOBOPOT:

Bl ~hly )
x _ g2
LI, -1 |
— L +In]
B, - il 22"‘9’ , (n.3.11)
11, ~ 1%

.,

i y R y
e D T[T AR R 1035 Lyy?
p

5 ; B 2
I, =l %+EER+R +0,355 ~ Ly
4 ’
F

J

g UUTERE L
=0, el x

n £ rrp-}’;

J‘z:LE_R;

R
Ly =d +iy +1,57—

R
p I
Rz
£1(0,5 +R)+ 0,57 —
I
x = P .
L
RE
H(0.5 +R)+0,57—
KF
&= I .
m

B npuBeaeHHbIX dopMynax noa {] cneayeT noHMMaTb TeKyllee 3HauyeHne B npolecce




nocnenoBaTebHbIX NPUBNNXKEHUN
(-1
I .

3.4.2. Z -o6pa3Hblin NOBOPOT:

(L + D530, — HI, )
i - f; ffz "
ey w [
HI, + (0 + Ig)d
B = (1 i@) » (n.3.12)
L Y et J
5 Iy y R o 2 2
ne i, 5t Iq iy (i3 +2R) +1,5?K—;(.e'2 +3272R +3R*) — L,y ;
3,3 3
i3 +1
4, =21 w05y +R)Y +5;(0,55 + RY L0713 - Loyx°
X ;
b R?
Iy =305 + R)idy + 2R+ —+ 0,571y - Ly
K, Ky ;
"'?1 =L1 _R;
53 =L3_R;

H
an =£11 +fz +33+3,14—*.
p I

5055 + B) —4(0,5 +R)
.

Ly ’

1y + 2R)| 1 + 0,59, +157 2
KP

3 =
Lap

B npuBeaeHHbix dopmynax noa {3 cneayeT MOHMMaTb TeKyllee 3HayeHue B npouecce

. -1
nocnenoBaTes/ibHbIX I'IpVI6)'IVI)KeHVIVI .!?2 .

3.4.3. ] -o6pa3Hblii KOMNeHcaTop:

+ 508, )
Px=(ﬂ1 2);;
L - |
Ly + L0
P, =( 1 23';:" (n.3.13)
i

o

roe




B
h=h -2 R

I, =B-2R,
B
I,=L-=-R
4 2 >
R
an =£11 +2j2 +i13 +i14 +6,28—* .
p 4
7 =£3+(m +4£)£2+R 2+628 K £§+163ﬂ R+15R%|-L_y*
N 6 2 3 2 ? K; 2 = 2 2 lTFly ;

_E R,

2
i 2,0 2,5
— ) iy AR (g tiy +4E)" | =+ A|
» - o Gt i HART + Tl g T 4R) 2[2

1572 13 + 43R+ 4,982 )- L,
K
P

Iy =Ly,

= (g +ig+ig +4R)14 )

2L, v

2148

F

Uy +2R)| Iy +15+

Lﬂp

B npuBeaeHHbix dopmynax noa {3 cneayeT MoOHMMaTb TeKyllee 3HauyeHue B npouecce
_1:|

v =

o n
nocnenoBaTes/ibHbIX I'IpVI6)'IVI)KeHVIVI jé

MpunoxeHue 4
PekomeHayemoe

ONPEAEJIEHUE AONYCTUMOW OJINHbI YYACTKA
BECKAHAJIbHOU MPOKJNIAAKAN T-WUN Z-OBPA3HOU ®OPMbI U
C II-OBPA3HbIM KOMMNEHCATOPOM

1. O6wme nonoXxxeHus
1.1. LUenblo pacuyeta ¢BNgeTca onpepeneHue ANWHbI, B npegenax KoTopon
OCYLLECTBNSIETCS KOMMeHcaumna TemnepaTypHbIX pacwumpeHnii TpybonpoBoaa, NpoOsIOXKEHHOro B
rpyHTE.

OTtnop rpyHTa 60KOBbIM nepeMeleHnam TpybonpoBoga MOAENUPYETCS BWUHKIEPOBbIM
YAPYrMM OCHOBaHMEM C MOCTOSHHbIM KO3(hdULMEHTOM MOCTENN, oOnpeaensemMbiM COrfacHo
n.4.3.2 HacTosAwmx HopM, 4TO naeT B 3anac NPOYHOCTK.

1.2. Mpun Hannuum T -o6pasHOro nNoBopoTa Mo MpPOM3BOJIbHLIM yrioMm i (puc.n.4.1, a)
MO M3BECTHOI BENMUYMHE KOPOTKOro nneva iLjonpeaensiercs AnvHHoe nnevo L.




1.3. Ha yuactke Z -obpasHoin ¢dOpMbl C MPSMbIMW YyrfiaMu MNpuv U3BECTHOM BblaeTe
H onpepensetca gnnHa yydactka L (puc.n.4.1, 6).

Ha yuactke c komneHcaTtopoM II -o6pa3Hoi OpMbl, MMEKLWNUM npsaAMble Yribl, MO
M3BECTHbIM 3Ha4YeHMsM BbileTa H n cnnHkn B onpegensetcsa gnanHa [ (puc.n.4.1, B).

a

- L, -

v
6
=
| é )
d B
8

0 L i)

f 1
Puc.n.4.1. Yuactku 6eckaHanbHOM NpPOKIaAKn B FpyHTeE:

a - ¢ T -obpa3HbiM NOBOPOTOM; 6 - ¢ Z -06pa3HbiM NOBOPOTOM; B - C II -06pa3HbiM MOBOPOTOM

2. Kputepum npoYyHOCTH
Kpntepusmm NpoyYHOCTU ABASIOTCAS KOMNEHCALNOHHbIE HaMpsXXeHns [a?.;K], onpefensemble
CornacHo n.2 NpunoXeHms 3.

3. BsauMmopeiictBue TpybonpoBoaa C rpyHTOM
B3anmogencrteue TpybonpoBoga C rpyHTOM XapaKTepusyeTcs:

napaMeTpoM .£*(pa3MepHOCTb 1/M)
|Ipi: L
'7=4 Q2 i
’ﬁ AFT (I'I.4.1)

B KOTOPOM k, onpegenseTcs cornacHo n.4.3.2 HacToswmx Hopm;

rMnep6010-TPUrOHOMETPUYECKUMU  DYHKUMSAMU 1,54 ..55 | 3HAYEHUs] KOTOpbIX ANs
yyacTka ANIMHOIK X onpeaensitoTcst no opmynam:

_MQ- PN N gl - PM

FwTon o

| —ME _QN,A




=M2 —ON' (n.4.2)

roe £ =cos frchfr
Q- %ism fixch G + cos fish fix)

1 .
M= Esm frsh fix .
1,.
A= 5[5:111 fxch fix —cos ﬁxsh,&x:l_
4. Yyactok ¢ | -o6pasHbiM NOBOPOTOM
Mpeanonaraetcs, uto Ly £ La. PacueT cneayet Becty no dhopMmynam:

npv AnvHe KopoTkoro nneva 1/ &< Ly <378

B [L7CK]|:OS i 5 +hsin g
4 T
BEAD, a\Tlasin w+b)  asin p+d, (n.4.3)

. TR
raoe _p.il+2; ;\'11+21

30eCh 1.5 - DYHKUMKU .23, onpedensemble no dopmynam (n.4.2) ans 3HaveHms x = Ly ;

npu AAMHE KOpPOTKOro nneva £y 2 3/
[‘7|:K] . 2008 -7
CEAD, AT 14sim g g (n.4.4)

™

in

5. Yyactok 7 -o6pa3Hoi (popMbl C NPAMbIMMU YIrjlaMm
PacueT BbinonHseTcs nNo dopMynam:

npu anvHe Boineta 2 < 3/ &

["'?CK]
Li— " 4-Hp
E&D, AT , (n.4.5)

2o g+ g+ 2) T )
g T4 3y Sy

a =
roe

30eCb  MEg.-MMEg... Mg - QYHKUMKM LML M onpedenseMble no dopmynam (n.4.2) ans
3HayeHUn r =X ;
npv AnvHe Bbineta o 731 i




4[.'.‘7 ]
Lg— = _F
EFAD AT - (n.4.6)

6. YyacTtok ¢ ] -06pa3HbIM KOMMNEHCATOPOM
PacueT BbinonHseTcsa no dopMynam:

1) npu H <316 53508

7= [Z’.:K] _ap
2b EAD, T By

I= [ 7] _f2p (n.4.7)
Dbo B AD T by
3a pac4yeTHOeE 3Ha4YeHne cneayeT nNpuHMMaTb MEHbLUEE U3 ABYX L.

a = Aary — G
rae 1y — gy By
I s U
Ay ~
B = dany — Fpag
1~ .
Ay~ gy

1~ d e

bg = i
Ay~ Ey
Ay = L 1- : + 1 :
ko Ly My T Mg te -“‘EH _*“%H !
L. 2f 2y g~ PR
ey = &y = + .
koD | oy — 28y 2~ mpt2)
3 2
B (g — 245) 42 g1
= (55 —2%g)— + .
kD, Mg~ Eup t2 *“EH_J“%H ;
1 =1"‘\3H_;':4H_ 2H
1 == .
2 My =gy 3(31'3'*“'18"'2)’
o = L 23H T Pup  H | Mg - Syp
P 2y -mp B|dp-apt2)
n = MNgiE TAE M
E[J‘EH - *“%H) '
iy = MEAaE T A ME
2

2[«*‘123' ‘«“%HJ '




30ecb Mg ..., - OYHKUMKM 2, A4, BblunciageMble no ¢dopmynam (n.4.2) Ansg 3Ha4YeHun
=K,

Mg, #3F.-. - T€ Xe QYHKUMN npu
3HayeHun x =275.

2) npu H>31 50 B230 .8

y

<t %+4B—6H;
5| 28 DoAT
?
Lﬁﬂ—a}ﬁ—ﬁﬂ_ (n.4.8)
Ef°D oA T

3a pacyeTHOe 3Ha4YeHMne NpUHMMaeTCs MeHbllee U3 AByX i, .

MpunoxeHue 5
PekoMeHayemoe

PACYET TPEXLUAPHUPHbIX CXEM KOMMEHCALIUN TEMMNEPATYPHbIX PACLUMPEHUN
1. TpexwapHUpHbie CXeMbl, B KOTOPbIX LIAPHUPbI BbIMOJHEHbI U3 Yr/10BbiIX (MOBOPOTHbIX)
KOMMNeHcaTopoB, paboTalwmx B MJIOCKOCTM TpybonpoBoda, MO3BOMSAOT BOCMPUHUMATL
3HauuTesNbHble TEMNepaTypHble yaANMHeHUs TpybonpoBoaoB, NpPOKIaAbiBaeMbix Ha ornopax. Mpu
3TOM CYWECTBEHHO COKpalwalTcs Bbl1€Tbl MNoBopoTtoB [ - u 7 -obpa3Hon QopMbl M
II -o6pa3HbIXx KOMMEHCATOpPOB.

2. Uenblo pacyeta gBngetrca onpeneneHuve yraoB MNoBOpOTa KOMMEHCaTopoB nNpw
N3BECTHOM TeMrnepaTypHOM pacliMpeHnn NaocKoro Tpybonposoaa, 3aKA4YEeHHOro Mexay ABYMS
HENnoABMXHbIMW OMOpaMu.

3. TunoBble CXEeMbl N pacCYnUTbIiBaeMble A9 HUX YI/ibl NpeacTaBaeHbl B Tabn.n.5.1.

Tabnuua n.5.1

Tun Cxema OnpepensieMble yribl
1 2 3
1I




Z1 ],

: | L

7.2 I L

P,

AN
~ L ~ P

B HMxenpueeneHHbIX dopMynax 0603HaueHns coBnadalrT C MOKa3aHHbIMM Ha CxeMax, a
7 - KOI(@UUMEHT, Y4UYUTbIBAKOLWMI pPaCTSAXKKY YI/10BbIX KOMMEHCATOpPOB, MWCMOSb3yeMblX B
KayecTBe WapHUPOB. MNpn Hann4nUmn pacTsaXKM # = 2, a NpuU OTCYTCTBUN w2 = 1.
3.1. Cxema II(cM. Tabn.n.5.1):

180047
7 PmH
_ (n.5.1)
=0
3.2. Cxema .1:
_ 180 ed TL
7 ? mH
180 e TVHE + L +1a0F 5
Py = dl Gt iz) ]. (n.5.2)
T il
3.3.CxemMa Z.2:
_ 180 A T(I+ Hig i1y
s Fad ’
. _180ad T (n.5.3)
a ml

3.4. Cxema T :




_ 1802471,

T ml
_180 a4 T(Ly + Lyl 14p) (n.5.4)
i F?Efz I

3.5. Ansa nwboii cxembl, npuBeaeHHoON B Tabn.n.5.1, 3HaueHue 3 onpepenseTcs no
dopmyne

Py =] T, (n.5.5)

MpunoxeHune 6
PekoMeHayemoe

ONPEAENEHUE PACCTOSSHU/A MEXXQY ONOPAMMU
1. PaccTtosiHMe Mexay OrnopaMu HasblBaeTcs MponeToM. B  TennoBbix ceTax wu
naponpoBoAax, npoKfaAblBaEMbIX Ha onopax, cneayeTr pasnuMyaTb CpeaHue U KpaiHue
NposiEThI.

K KpalHMM OTHOCATCS MNpOJSIETbl, HEMOCPEACTBEHHO TMpMMbIKAKOLWNE K HENoABMXKHbIM
ornopaM wunuM komneHcatopaM ( II -o6pasHbiM, CUNbGOHHbLIM, Ca/lbHUKOBbIM W T.M.). Bce

OCTaJibHblE€ MPOJZIETblI OTHOCATCA K CpEAHUM.

2. BennuunHa cpegHero nponeta onpeaensercs no gpopmynam (3a pacyeTHoe NPUHUMAETCS
HauMeHblUee N3 ABYX MOJIyYEHHbIX 3HAYEHUN):

3757 6@, (Lo |- 7,0
fep = (L 'Sj\/ wg = ;

(n.6.1)

;=3 1285
T (l-m01 -2y (n.6.2)

i - YKJIOH, NpuHMMaeMblii He meHee 0,002;

T yp - NPOAONILHOE HaMpsXeHne OT BHYTPEHHEro AaBlieHUs, paccynTbiBaemMoe no dopmyne
(5.28) HacTosWwmMx Hopwm;

Y - 6e3pa3MepHbIn NapamMeTp, onpeaensemblii U3 yCnoBUs

0 ; 12 Bk : (n.6.3)

Mpwn ntobbiX 3HAYEHUAX i, OTAUYHbLIX OT Hyns, 0,33 ijin,S. B ykazaHHOM unHTepBane

ypaBHeHue (N.6.3) MMeeT eAMHCTBEHHOE pelleHne, KOTopoe MOXeT bbiTb NOSy4eHo, HanpuMmep,
MeToAO0M MOSIOBUHHOIO AEsIeHMnS.

yEy-1 _0020,(1-2y) 3&(‘2}‘(1 “y-2y)

3. Ecnu yknoHa HeT, T.e. i=0,

; =4?,68Daﬂf
op T . (n.6.4)

4. BennunHa KpanHero nposneta coctaenset 80% cpeaHero.

MpunoxeHue 7




PekomeHayemoe

MPOrHO3NMPOBAHMNE HAPABOTKWU HA OTKA3 NOCJIE NPOBEAEHUSA
rmaPoOUCIIbITAHUA

1. NocrtaHOoBKa 3aAa4M U UCXoAHbIEe NpeanoCbIJIKU
TpybonpoBoa BblaepXas WCNbITaHUA aaBneHneM. MmewTcs N 3aMepoB TONWMWHbI €ro
CTEHKM, AOCTATOYHbIX A1 BEPOSATHOCTHOWM OLLEHKW COCTOSIHUS M3HOCa. TpebyeTca onpeaenntb

MUHMUMaNbHbIN CPOK AasibHENWeN akcnayaTtaunm - (HapaboTkm Ha oTKas).

MpeanonaraeTcs, yTo:

XapaKTePUCTUKM TMPOYHOCTM MaTepuana Tpy6 M pOeTaneim C TeYeHWEM BPEMEHU He
N3MEHSITCH;

YTOHEHME CTEHOK B pe3y/nbTaTe KOPpPO3UW WU 3pO3UMM MPOUCXOAUT C MOCTOSSHHOWM
CKOPOCTbI0;

np06Hoe AaBneHue Npu rmapasanyeckmnx UcnblTaHmax coctasnsget 1,25 Ppaﬁ.

2. MeTtoamka pacuera
Mo pe3ynbTaTtaM 3aMepoB ONpeaensTCcs:

BENYMHA OTHOCUTENIbBHOIO M3HOCa B MECTE KaXAo0ro 3amMepa

5
& =1- 3%
gk ; (n.7.1)
cpeaHee 3HayeHue OTHOCUTENbHOro M3HOCa AN BCero Tpybonposoaa
1 k=N
dp = E’?r ; (n.7.2)

; (n.7.3)

cpeAHeKBaApaTNUYHOE OTK/IOHEHUE OTHOCUTENBHOMO U3HOCA # 4

Sg =55 -S4, (n.7.4)

roe Syj - U3MepeHHas TOoJIlMHA CTEHKN B MecTe k£ -ro 3amepa;

Sf - HOMUHANbHaA TOJILMHA CTEHKN B TOM Xe MecTe;
N - obluee KOIMYECTBO 3aMepoB;
S - HavyanbHOE TEXHONIOrMYeckoe OTK/IOHEHME MO TONWMHE CTEHKM (OTHOCUTENbHBbIN

MWHYCOBOW ZIoNyCK). B pacuyeTax TEMNI0BbIX CETEN MOXHO NPUHUMaTbL paBHbiM 0,05.
BpeMsa HapaboTkuM Ha 0TKa3 creayeT onpeaensts no gopMyne




a0
U,sti& P

.S'RB
jﬁ: -
2 U S| 1+ L7 ;+ !
eptyd Nar-2 an-z|’ (n.7.5)

roe T4- CPOK cnyx6bl Tpy6onpoBoaa A0 NPOBEAEHUS TMAPOUCTbITAHWNIA;

Ug - f -KBaHTW/Ib HOPMA/IbHOIO pacnpefesieHns BEPOATHOCTH;
[/y- #-KBAHTUNL HOPMaNbLHOIO pacnpeneneHns BepOSTHOCTY;

£r - BpeMeHHOe COMpOoTUBAEHME NPU pacTsXkeHun (Npeaen NpoYHOCTU) Npu TemnepaTtype
20 °C.

Ons Tpy6onpoBoAOB TEMIOBLIX CETEN PEKOMEHAYEMbIE 3HAYEHNS KBAHTU/IEN:

U?= Ug = 1,28,

KOTOpble COOTBETCTBYIOT periaMeHTMpyeMon BeposTHoCTM Y = 90% un [gosepuTenbHOMN
BeposTHocTM ¢ = 0,9.

Mpn cooTBeTCTBYOWEM 060OCHOBaAHWM AOMNYyCKaeTcss MPUHMMaTb WHble 3HA4YeHUs
BEPOSITHOCTEN B MHTEpBasiax 3Ha4YEeHUN:

90417199,

0,827 £0,99.
B aTMX cnydasdx 3HayvyeHud Ug 7] U? npuHMMaloTcs no Tabn.n.7, B KOTOpPOW MpUBEAEHDI
3HayveHund KBAHTUNA U|3 ’ COOTBETCTBYHOLWMNE BEPOATHOCTU .8 . |_|pVI onpeaeneHnn

Uﬁ' £ 3amensietcs Ha ¢, a npu onpesenennn Uwemecto Hnoacrasnsercs 0,017,

Tabnuua n.7

ei o0,81/0,82|0,83(0,84|0,85|0,86|0,87|0,88(0,89|0,90

Uﬁ 0,880,92|0,95(0,99|1,04(1,08|1,13|1,18(1,23|1,28

el 0,91,0,92|0,93(0,94|0,95(0,96|0,97|0,98|0,99

Uﬁ 1,34(1,41(1,48|1,56(1,65(1,75(1,88(2,05|2,33

3. MpuMep pacueTa

NcxopHble aaHHble
Tennoas cetb M3 Tpyb 530x7. Pabouas temnepatypa 130 °C, pabouyee pasnenune 1,6




MMNa. Tpy6bl cBapHbie n3 ctann 20. KoaddULUNEHT CHUXEHUS MPOYHOCTU CTbIKOBbIX CBapHbIX
coeanHeHun %, = 0,8.

HoMnHanbHoe AonyckaeMoe Hanpsi>XeHue [p-]m = 147 MMa; npegen npoyHocTn npun 20 °C

- E_ =420 MNa.

Tpy60onpoBoa NPOCAYXW/T K MOMEHTY MPOBeAeHUs MMApaBANYECKNX UCTbITaHniA 18 neT.

MNepen nposeneHneM rmapaBanvyecKnX UCNbITAaHWA NpOBeAEHbl 3aMepbl TOMLWMHbLI CTEHKMU,
npueeaeHHble B Tabnuue, obwee yncno 3amepos N = 11.

seomn | 777777777 7|7

s, mm | 53]6361/50(58(6,0(57|55|64|59]5,5

Pe3ynbTaTbl pacuyeTa

PacueTHas TonwmMHa CTEHKWN COrMacHO NyHKTy 4.3.1

_ 16530
2008147 +1,6 = 3,58 Mm.

5p

Mo dopmyne (N.7.2) onpeanensem

5 = 1

“tp _ﬁ(0,24 +01+0,13+0,29+ 0,17 + 0,14 + 0,19 + 0,21 + 0,09 + 0,16 + 0,21)
= 0,175.

MoakopeHHoe BblpaxeHue B dopmyne (n.7.3):

N

>4 - dp )
= B/ = (0,24 - 0,175)< + (0,1 -0,175)2 + (0,13 - 0,175)2 + (0,29 - 0,175) <

+ (0,17 - 0,175) % + (0,14 - 0,175)4 + (0,19 - 0,175) % + (0,21 - 0,175)2% + (0,09 -
0,175)2 + (0,16 - 0,175)2 + (0,21 - 0,175)2 = 0,0372-10~2.

BenuumHa &5, paccuMTaHHas Mo 3Toi dopmyne:

1 _
S5 = J—o,az?z-lm 4 =0,061

CpenHekBagpaTUYHOE OTKIOHEHME:

5, =+/0,0612 —0,052 =0,0012.




Bpemsa HapaboTkn Ha oTkas cornacHo gopmyne (n.7.5):

ﬂzﬁ-ﬁ-ﬂ-lg
700420

g =

12872 1
+
11-2 22-8

0,175+ 128 0,0012 1+1,28J = 4,5 roga.




