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6. U3JIAHUE (anpens 2003r.) ¢ [ompaskoit (MY C 2-97)

HacTosmuii cTaHgapT yCTaHABIMBAET HOPMBI M METOMBI pacdeTa Ha MPOYHOCTh IHIMHIPUICCKUX
o0Ocvack, KOHUYCCKUX DJICMCHTOB, JHUII M KPBIILEK COCYJOB M amNllapaTOB U3 YIVICPOIMCTHIX U
JICTUPOBAHHBIX CTaJiel, MPHUMCHSICMBIX B XHMHYECKOH, HedTenepepabaThIBarOIe H CMEXHBIX
OTpacisX MPOMBIIUICHHOCTH, PaOOTAIOIIMX B YCIOBHUAX OJHOKPATHBIX M MHOTOKPATHBIX CTATHYCCKHUX
HArpy30K IOJI BHYTPCHHUM W30BITOYHBIM [aBICHHEM, BaKyyMOM WU HApyKHBIM H30BITOYHBIM
JIABJICHUEM M TOJ ACHCTBUEM OCEBBIX U MOMEPEYHBIX YCHIMH M HM3rHOAfOIMX MOMEHTOB, & TaKKe
yCTaHABJIMBACT 3HAYCHUs JIOMYCKAEMbIX HAMPSDKEHUH, MOMAYJS TPOJOJIBHONH YNPYrocTH |
K03((HULHUEHTOB MPOYHOCTH CBAPHBIX MIBOB. HOpMBbI M METO/BI pacyeTa Ha MPOYHOCTH PUMEHHUMBI
npu cobmoneHnn «IIpaBui ycTpolicTBa M 0€30MacHOM AIKCIUTyaTallid COCYJIOB, pabOTaloMMX IO
JaBieHueM», ytBepxkaeHHbiXx ['ocroprexHamzopom CCCP, W mnpu yCIOBHH, YTO OTKJIOHEHHS OT
TCOMETPUYCCKON (POPMBI M HETOYHOCTH H3TOTOBJICHUS PACCUMTHIBACMBIX 3JICMEHTOB COCYIOB U
anmapaToB HE MPEBBIIIAOT JOMYCKOB, YCTAHOBJICHHBIX HOPMATUBHO-TEXHUUCCKOM JOKYMCHTAIHCH.



1. OBIIME TPEBOBAHUA

1.1. PacueTHasi TemMmepaTypa

1.1.1. PacyetrHyro TeMmIepaTypy HCHOJB3YIOT [UIA OIpeneicHus (PU3NKO-MEXaHUIECKUX
XapaKTEePUCTUK MaTepuaa U JOMYCKAeMbIX HAMPSDKEHUH.

1.1.2. PacueTHyl0 Temmeparypy OMNPEICNISIOT Ha OCHOBAHUHM TEIUIOTEXHHUYECKHX PAacYeTOB HIU
Pe3yJIBbTaTOB HCIIBITAHHIA.

3a pacyeTHyIO TeMIIepaTypy CTEHKHA COCYAa WJIM ammapara MPUHUMAT HauOOJbIIee 3HAUCHHE
Temneparypbl creHku. [Ipu Temmeparype Himke 20°C 3a pacueTHYIO TEMIIEpaTypy MpH ONpPEACICHUU
JIOITyCKaeMBbIX HAIPsOKCHUH NTpUHUMatoT Temiiepatypy 20°C.

1.1.3. Eciu HEBO3MOKHO MPOBECTU TCIUIOBBIC PACYETHI WM W3MEPCHHS M €CIU BO BpEMs
JKCIUTyaTaliil TEMIepaTypa CTCHKH IOBBIMIACTCS IO TEMIIEPATyphl CPEIbl, COMPUKACAIOIICHCS CO
CTEHKOM, TO 332 PAaCUETHYIO TEMIIEPaTypy CJIeAyeT NPUHUMATh HAHOOJNBIIYIO TEMIEPaTypy Cpe.bl, HO
He Hinke 20°C.

IIpu oOorpeBe OTKPBHITHIM IUIAMEHEM, OTPaOOTaHHBIMU Ta3aMH WJIM 3JIEKTPOHArpEeBATENISIMU
pacueTHYIO TeMIepaTypy NPHHHMAOT PaBHOM Temmeparype cpexabl, yBeaudenHod na 20°C mnpu
3akpeIToM oborpese u Ha 50°C npu npssMoM 000TpeBe, eCIi HET 00JIee TOYHBIX JaHHBIX.

1.2. PaGouee, pacueTHoe ¥ MPOOHOE AaBJIeHHE

1.2.1. Tloxg pabouynM AaBICHHWEM [UIS COCyda W ammapara CleAyeT MOHMMAaTh MaKCHUMallbHOE
BHYTPCHHEEC HM30BITOYHOC WJIM HAPYKHOE MABICHHE, BO3HUKAIOIICEC MPH HOPMAIBHOM MPOTEKAHUH
pabouero mporecca, 0e3 ydeTa THAPOCTATUYECCKOTO JaBICHHS CpPEAbl U 0€3 ydyera IOIMyCTUMOIO
KpPaTKOBPEMEHHOI'O IOBBINICHUS JAaBJICHHUS BO BpEMs JCWCTBUS MPEIOXPAHHUTEIBHOrO KiamaHa WU
JPYTUX MPEJOXPAHUTEIBHBIX YCTPOWCTB.

1.2.2. Tlox pacueTHBIM JaBlICHHEM B pabOYMX YCIIOBHSX Uil 3JIEMEHTOB COCYIOB M alaparoB
Clie/lyeT MOHUMATh JIaBJICHHE, HAa KOTOPOE MPOBOIUTCS UX PACUET HA IIPOYHOCTb.

PacueTHOE nmaBieHHE U 3JIEMEHTOB COCy[a WIIM amiapara [MPUHUMAIOT, KaK MPaBUIIO, PaBHBIM
paboueMy JaBICHHIO WU BBIIIE.

[Ipy NOBBILMICHUH [NABJICHHS B COCY/E WM ammapare BO BpeMs JICHCTBHS MPEIOXPAHUTEIBHBIX
ycrpoiicte Oosmee uyem Ha 10%, mo CpaBHEHHMIO C paboO4MM, O3JCMEHTHI ammapara IOJDKHBI
paccuuThIBaThC Ha JjaaBicHue, paBHoe 90% maBneHHMS NpH IOJHOM OTKPBITHM KIANaHa WM
MPEIOXPAHUTEIHHOTO YCTPOUCTBRA.

Jlist 5IeMEHTOB, Pa3IesSIFOIIMX NPOCTPAHCTRA C PA3HBIMU JaBJICHUSIMU (HApUMep, B armaparax ¢
000rpeBarouME pyOaIkaMu), 3a PaCUETHOE JaBJICHUE CIIeyeT MPUHUMATh 100 KaX/0€ JaBJICHNE B
OTJCNBHOCTH, JUOO MJaBICHHE, KOTOpOe TpeOyeT OOJbIeH TONIIMUHBI CTCHKH PACCYUTHIBACMOIO
aneMeHTa. Ecnu oOecrieunBaeTcss OHOBPEMEHHOE JCHCTBUC NABJICHUH, TO JOMYCKAETCS MPOBOIMTH
pacder Ha pa3HOCTh JaBieHUil. Pa3HOCTh JaBJICHHs MPUHUMAETCS B Ka4eCTBE PACUCTHOTO AaBJICHHS
TaKKe JUIi TaKUX OJIEMEHTOB, KOTOPbIE OTHENSIIOT MPOCTPAHCTBA C BHYTPEHHHM H30BITOYHBIM
JABJICHUEM OT IMPOCTPAHCTBA C abCOJIIOTHBIM JIaBJICHHEM, MEHbIIUM 4YeM artmocheproe. Ecmu
OTCYTCTBYIOT TOYHbIE JaHHbIE O PA3HOCTH MEXIYy aOCOJIIOTHBIM JaBiIeHHEM H aTMOC(hEpHBIM, TO
a0COJIFOTHOE JIABJICHNE TPUHUMAIOT PABHBIM HYITIO.

Ecnu Ha 35eMEHT cocylia MM armapara JeHCTBYeT TMAPOCTaTHYEeCKOe NaBJICHHE, COCTABIISIIOLICE
5% u BeIIe paboyero, To PacyeTHOE NABJICHHUE JUIS 3TOTO DJIEMEHTA JOJDKHO OBITh MOBBIIICHO HA 3TO
JKE 3HAYCHHE.

1.2.3. I[lon npoOHBIM HaBICHHEM B COCYJIC WM amiapare CleJAyeT IOHHMATh IaBICHHE, NPU
KOTOPOM TPOBOMTCS HCIIBITAHUE COCYJIA HITH arnapara.

1.2.4.T1ox pac4eTHBIM ABJICHUECM B YCIOBHSX MCIIBITAHUI JUIS DJIEMCHTOB COCYJIOB WM alliapaToB
Clle/lyeT MOHUMATh JIaBJICHHE, KOTOPOMY OHH HOABEPraroTCsl BO BpeMsi MPOOHOTO UCTIBITAHHS, BKIIFOYAS
THUAPOCTATUIECKOE JaBJICHHE, €CIIM OHO cocTaBisieT 5% niu 6oree MpoOHOTO AaBJICHHUS.

1.3. PacyeTHbIe YCHJIHS U MOMEHTBI

3a pacueTHble YCHIIUSI 1 MOMEHTBI IIPHHUMAIOT JCHCTBYIOIIUE /ISl COOTBETCTBYIOIIETO COCTOSHUS
HarpyxeHust (Hampumep, TPH OKCIUTyaTAIlMH, WCIBITAHAM WM MOHTaXe), YCHJIMA W MOMECHTHI,
BO3HUKAIOIIME B pe3yibTare [eHCTBHsS COOCTBEHHOH Macchl MPHCOCAMHEHHBIX TPYOOIPOBOIOB,
BETPOBOM, CHCTOBOW M IPYTUX HATPY30K.

PacyerHble ycuivs © MOMEHTBI OT BETPOBOM HATPY3KH U CEHCMHUYCCKHUX BO3ACHCTBHI ONPEHCISIIOT
mo 'OCT 24756.

1.4. lonmyckaeMoe HanpsEKkeHUe, KO3 GHUIHEHTHI 3an1aca MPOYHOCTH M YCTOHYMBOCTH

1.4.1. JlonyckaeMoe HampsbkeHWe [C] NpM pacueTe MO MpeAeibHBIM Harpy3KaM COCYIOB H
anmaparoB, pabOTAIONIMX MPU CTATHYCCKUX OJHOKPATHBIX* HArpy3Kax, OMPEICIIsIOT:

JUTSL YTIICPOIMCTHIX U HU3KOJCTUPOBAHHBIX CTAJICH
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* Ecan cocylsl 1 anmapaThl paboTaroT MPH MHOTOKPATHBIX CTaTUUECKUX HArpy3Kax, HO KOJHMYECTBO LIUKIIOB
Harpy>XeHHs OT JaBJICHHs, CTCCHEHHOCTH TEMIIEPaTypHBIX JAe(opMaliii WM IPYyruX BO3ACHCTBUN He MPEBBIIAeT
10°, To Takas HarpysKka B pacueTax Ha OPOYHOCTH YCIOBHO CUHTAETCS OXHOKPATHOH. IIpy ompeieleHMH dmcIa
LUKJIOB HATPY>KEHUsI HE yIUTHIBAIOT KoJiebaHUe HAarpy3KH B mpenenax 15%pacueTHoil.

[Ipenen momsydecT WCMONB3YIOT AN ONPEACTCHUS JOIMYCKAeMOTO HAMpPSKEHHUS B TE€X CIydasx,
KOTJa OTCYTCTBYIOT INaHHBIC MO MpeneNy MIUTEIHHON NMPOYHOCTH WIIM 10 YCIOBHSAM SKCIUTyaTallun
HEOOXO0MMO OTPAHUYHUTE BEIHINHY JehopManun (epeMeIeHs).

[Ipz oTCyTCTBMM MJaHHBIX II0 YCJIOBHOMY IIpeneiny Tekydectd npu 1 %HOM ocTaTOYHOM
YIUTHHEHUH J0MyCKaeMOe HAMpsHKEHHE TSl ayCTEHUTHON CTalM onpeaessoT no gopmyne (1).

Jnist ycnoBuit ncnblTaHMs IOITyCKaeMOe HaNpsDKEHHE OTIPEIeIISIoT o hopMyJie

[o.] - G e p0.2 (3)

Jns ycnoBuit HCHBITAHMM COCYZIOB M alllapaToB M3 AayCTEHUTHBIX CTalled J0MycKaemMoe
HaNpsDKEHUE ONPEACIISIOT 1o Gopmyrie
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1.4.2. Koa(duineHTs! 3amaca MPOYHOCTH AOJDKHBI COOTBETCTBOBATH 3HAUCHUSM, IPUBCIACHHBIM B
Tabm. 1.

Tabmmma 1
Koaddunuenr 3anaca npoyHoctu
YcnoBue HarpyxeHus

n, n, n, Ny
Paboune ycinoBus 15 2,4 1,5 1,0
VcinoBYs HCIBITAHUS .
- TUAPABINYECKUE UCTILITAHUS 1,1 - - -
- IHEBMATHYECKHUE UCIBLITAHUS 1,2 - - -
VcnoBus MoHTaXa 1,1 - - -

Jns cocyno u anmaparos rpynnsl 3, 4no «lIpaBunaM ycTpoiicTBa M 0€30IaCHOM SKCILTyaTaluH
cocyzioB, paboTarouux noj nasieHuem» [ocroprexuanzopa CCCP koa¢duumeHT 3amnaca mpouyHOCTH
10 BPEMEHHOMY CONPOTHBIICHHUIO N, TOMYCKASTCsl IPUHUMATH PaBHBIM 2,2.

B ciydae, ecii omyckaeMoe HalpsDKEHUE s AyCTEHUTHBIX CTanel onpenersiior mo hopmyste (1),
K03} HUUMEHT 3anaca NPOYHOCTH Ny MO YCIOBHOMY IIpefeNly TEKY4eCTH Ry Mt pabouux ycnoBuii
NpUHUMAETCS paBHbIM 1,3.

Juis cocymoB W ammaparoB, pabOTAlOMMX B YCIOBHAX ION3YYECTH MPHU PACUETHOM CpPOKE
skeruryatanpn 10° no 2-10 4, kosdduipenT 3anaca IpoOYHOCTH N, pasen 1,5.1Ipu pacdyeTHOM Ccpoke
skermyatamuu 2-10 4 pomyckaercs: k03hGHIMEHT 3amaca IPOYHOCTH N, nNpuHUMaTh paBHbIM 1,25,
€CII  BBINIOJHSIOT KOHTPOJIb JKapOIIPOYHOCTH W JUIMTEJIbHOW IUIACTUYHOCTH Marephaia B
9KCIUTyaTallid, a OTKJIOHEHHWE B MEHBUIYI0 CTOPOHY JJIMTENIBHOM NPOYHOCTH W IOJI3yYECTH OT
cpeaHero 3HaueHus He npesbimaer 20%.

Pacuer Ha NPOYHOCTH LWJIMHIPUYECKUX 00€YaeK U KOHMYECKUX JJIEMEHTOB, BBITYKJIBIX U IUIOCKHUX
JHHIL JUIs YCJIOBUM MCHBITaHHs NMPOBOJUTH HE TPEeOYyeTCs, €CIM pacyeTHOE JaBJICHHE B YCIIOBHSX
HCUBITaHUA OyleT MEHBIE, 4YeM pacdeTHOe MOaBIeHHE B pPa0OYMX YCIOBHAX, YMHOXXEHHOE Ha

[0l
1,35~——.
[o]

1.4.3. TlonpaBouHslii KO>(GGHULIUEHT K JOMYCKAEMbIM HampsukeHusM (M) JO/DKEH OBITh paBeH
€/IMHMLIE, 32 UCKIIIOYEHHEM CTaIbHBIX OTJIMBOK, UL KOTOPBIX KO3()(HULIMEHT Il MMEeT Clieaylouiue
3HAYCHHUS:

0,8 - 151 OTIMBOK, MOJBEPTAIOILUXCS HHIMBHUYaIbHOMY KOHTPOJIIO HEpa3pyLaoIMMU METOAAMH;

0,7 - 114 OCTAJIBHBIX OTIUBOK.

1.4.4. [na craneil, IIUPOKO HCHONB3YEMBIX B  XHMHYECKOM, HE(PTEXMMHUECKOM U
HedrenepepadaTpIBatOeM MalIMHOCTPOCHHUH, JOIYCKaeMble HAIPSDKEHUS Ul pabOvMX YCIOBHH MpH
N = 1 D0KHBI COOTBETCTBOBATH MPUBEACHHBIM B MPHIOKEHNH 1.

1.4.5.1ns cTanbHOTO JIMCTOBOT'O MPOKaTa, U3rOTOBIISIEMOr0 COTJIACHO TEXHUYECKUM YCIOBHSM I10



JIBYM TPYIIaM MPOYHOCTH, AOMyCKaeMble HAIPSIKECHUs! IS MEPBOW IPYIIIBI MPOYHOCTH MPUHHUMAIOT
no tabm. 5 mpuinoxenus 1. J[ing amcToBOro mpokara BTOpo# rpymisl mpouHoctu (cranmu BCr3rc,
BCr3cr, BC13l'nic 1 09'2C) nomyckaemMoe HanpspKEHHE, IPUHUMAEMOe 1Mo Tabi. 5 mpuioxenus 1,
yBenmunBaroT Ha 6%, a mua cramm 0912 - ma 7%. Ilpu npumenenun craneii BCr3ne BCr3cn u
BCt3I'ic BTOpOit rpymmsl nmpouHocTy mpu temmeparype Boime 250C, a craneit 092C u 09'C Bropoi
rpymmsl mpouHocT npu temieparype Boime 300C momyckaeMble HANPSHKCHHS MPUHAMAIOT TAKHMU
e, KaK JUIsl CTAJIU IEPBOM TPYIIIbL.

1.4.6. Pa3pemaercst nomyckaemoe Hanpspkenue npu temmeparype 20°C ompeznensts mo n. 1.4.1,
OpUHUMAsl TapaHTUPOBAHHBIE 3HAYEHHS MEXaHHMUYECKUX XApaKTEePUCTHK B COOTBETCTBUU  CO
CTaH/IAPTAMU WJIM TEXHUYECKHUMHU YCIOBUSIMU HA CTAK C YYETOM TOJIIIMHBI JUCTOBOTO mpokata. [Ipu
MOBBIIIEHHBIX TEMIIEPATypax JOMYCKAEMbIC HAMPSHKCHUS, TPUHAMAEMBIE C YI€TOM TOJIIMHBI TPOKATa
U TPYII MPOYHOCTH CTaJIM, Pa3pelIaeTcs ONPeaessiTh M0 HOPMATUBHO-TEXHHUUYECKON JOKYMEHTAIIHH,
YTBEPKICHHOW B YCTAHOBJICHHOM MOPSIKE.

1.4.7.PacueTHBIC MEXaHUYECKHE XapaKTEPUCTHUKH, HEOOXOAMMBIE JIJISI OTIPEJICIICHHUS IOy CKaeMbIX
HAMpPSOKCHUI MPH MOBBILICHHBIX TEeMIleparypax Ajsi Cralieid, He MPUBEJCHHBIX B NPHIOKeHHH 1,
ONpEJENSIOT  I0C/Ie  MPOBEJICHUS  WCIBITAHWH  NPEACTABUTEIBHOTO  KOJIWYECTBa  0OpasloB,
00ecreynBaOIMX FAPAHTUPOBAHHBIC 3HAYCHUSI TPOYHOCTHBIX CBOWCTB.

1.4.8.1;151 31EMEHTOB COCYJOB M alliapaToB, padOTAIOIIKUX B YCIOBUAX MMOJI3YYECTH IPH Pa3HBIX 3a
BECh MEPHOJ DKCIUIyaTal[id PACUYETHBIX TEMIIEPATypax, B KAueCTBE JOMYCKAEMOTO HAMPSDKCHUS
pasperaeTcst IPUHUMAThH SKBUBAJICHTHOE IOIYCKAEMOE HAMIPSHKEHHE [O] ., BEIIHCISIEMOE TTO hopMyIie

[0],., = — [[0]] ®
X1liol
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rae [0]; = [0]y; [O]2; ... [O]n - momyckaemoe HampshKeHHE I PACUSTHOTO CPOKA IKCILTyaTaluy IpH
temmeparypax t (i =1, 2 ...);

Ti - IMTENBHOCT JTAINOB KCIUTyaTAIlMH JJICMEHTOB C TEMIICPAaTypOil CTEHKH COOTBETCTBEHHO t;
(i=l, 2 ...),4;

n

T, = ZT' - O0IIUif pacUETHBINA CPOK IKCIUTyaTallHH, U;
1
m - MOKa3aTelb CTENCHW B YPABHEHUAX JUIMTEIBHOW MPOYHOCTH CTANd (AJsl JIErHpOBAHHBIX
JKApOMPOYHBIX CTalicii MPH pa3HUIIE PACYCTHBIX TeMIeparyp oSkciuryatamuu He ©Oomee 30 T
PEKOMEHIyeTCsl IPUHUMATh M = 8).
DTanbl 3KCIUTyaTaIlMd TIPH Pa3HOM TeMIlepaType CTEHKH PEKOMEHIYETCs IPHHAMATD 110 CTYIICHIM
temneparypsl B 5u 10°C.

(M3menennast pexakuusi, Ionp. 1997)

1.4.9. ]Insg cocynoB ¥ ammaparoB, paDOTArOIIUX IPH MHOTOKPATHBIX HArpy3KaX, IOIYyCKacMYIO
aMIUIMTYRy HanpspkeHuit onpenessitor no 'OCT 25859.

1.4.10. ins 37€MEHTOB COCYJIOB M alllapaToB, PACCUMTHIBAEMBIX HE IO MPEICIbHBIM Harpy3Kam
(manpumep, (TaHIEBBIX COCAMHEHHUM) JONMYCKAEMbIE HAMPSDKCHUS JIOJDKHBI ONPEACNATh IO
COOTBETCTBYIOIICH HOPMATHUBHO-TEXHHYCCKOH JOKYMCHTAIMH, YTBEPXKICHHOH B YCTaHOBICHHOM
TIOPSIZIKE.

1.4.11.PacyeTHble 3HAYCHUS TIpejesia TEKyUeCTH, BpEMEHHOTO COTIPOTHBIIEHUS W KO3 (QHUIIMEHTOB
JIMHEHHOTO PACIIMPEHNUs] TPUBEACHBI B IPUIIOKEHUsX 2, 3.

1.4.12. Ko>ddumment 3amaca ycroitumBoctd (Ny) IpH pacdeTe COCYIOB H aIllapaToB Ha
YCTOMYUBOCTH 1O HIDKHAM KPUTHIESCKUM HANPSHKEHUSAM B IIPeieNiaX YIPYTOCTH CIeAyeT IPUHUMATh!

2,4 - st paboYmX YCIIOBHIA;

1,8 -1 yciaoBUil HCIIBITAHUS X MOHTAXA.

1.5. PacueTHble 3HAYEHHUS MOXYJISl MPOAOJIBHON YIIPYrocTH

1.5.1. PacyerHble 3HA4YCHUS MOIYJS MPOAOJIBHOW yHOpyrocth FE s YrICPOJUCTBIX U
JICTUPOBAHHBIX CTAJed B 3aBHCHMOCTH OT TEMIIEPATyphl JOJDKHBI COOTBETCTBOBATh MPHUBCIACHHBIM B
NPWIOKEHUH 4.

1.6. Ko3¢puuueHThI MPOYHOCTH CBAPHBIX LIIBOB

[Ipu pacdyere Ha TMPOYHOCTH CBAPHBIX AJIEMEHTOB COCYIOB M aIlllapaTOB B pacdeTHBIC (OPMYIIBI
clenyeT BBOAUTH K03 (DUIIMEHT IPOIHOCTH CBAPHBIX COSAMHEHUIHA:

¢, - IPOIOIBHOTO 1IBa IMIMHIPUYECKON NI KOHHMYECKOIT 0Oedaek;

¢, - KOJIBIIEBOTO 1B IUIUHAPUIECKON HITH KOHUYECKOU 00eUaek;

¢ - CBapHBIX [IBOB KOJIbI[A KECTKOCTH,;

{4 - IOTEPEYHOro CBAPHOTO IIBA ISl YKPETUISIOLIETO KOJIBLIA;



¢, ¢a, Pp - cBapHBIX MIBOB BBIMYKJIBIX M IUIOCKHX [HHII W KpbIMIEK (B 3aBUCHUMOCTH OT
pachoyIoKeHHU).

UrcnoBele 3HaYCHUS ATHX KO3(D(OUIIMEHTOB TOHKHBI COOTBETCTBOBATH 3HAUCHUSM, IPUBEICHHBIM B
MIPIIIOKEHUH 5.

Jst GeCUIOBHBIX DJIEMEHTOB COCYIOB U ammaparos ¢ = 1.

1.7. IlpubdaBKM K pacyeTHBHIM TOJIUIHHAM KOHCTPYKTHBHBIX 3J1€eMEHTOB

1.7.1. TIpm pacdere COCyIOB H ammaparoB HEOOXOAWMMO YYUTHIBATH NMPHOABKY ¢ K PacdeTHHIM
TOJIIIIMHAM 3JIEMEHTOB COCY/IOB U aIlapaTosB.

VcnonHuTeNbHYIO TONIIMHY CTEHKH JJIEMEHTa COCyZJa W ammapara JOJDKHBI ONPENeisTh 1o
¢dopmyne

s2§, +c, (6)

e S, - pacueTHas TOJILIMHA CTEHKHU JJIEMEHTA COCY/Ia U arapara.

[IpubaBky K pacyeTHBIM TOJIIUHAM CIIEIYET ONPEACIATH Mo GopMyIe

C=C;+Cy+Ca. (7

IIpu moBepoYHOM pacueTe MPUOABKY BEIYUTAIOT U3 3HAYCHUI UCTIOTHUTEIILHOW TONIUHEI CTCHKH.

Ecnu u3BecTHa hakTHUecKas TOJIIMHA CTCHKH, TO IPU IOBEPOYHOM PACUCTE MOKHO HE YUUTHIBATH
Co ¥ C3.

1.7.2. OGocHOBaHHE BCeX MPHOABOK K PACUCTHBIM TOJIIMHAM [OJUKHO OBITh IPUBEACHO B
TEXHUYECKOH TOKYMECHTAINH.

IIpu IBYXCTOPOHHEM KOHTAKTE C KOPPO3HOHHOM W (MIIKM) 3PO3MOHHOM Cpenoil mpubaBKy Cp JUIs
KOMTIICHCAIINH KOPPO3UH ¥ (MJIH) DPO3UH JOIDKHBI COOTBETCTBEHHO YBEINUHBATh.

TexHonormyeckast mpubaBKka Cz IpPEAyCMAaTPUBAaET KOMIICHCALMIO YTOHEHWS CTEHKH 3JEMEHTa
cocyJia WM amiapara Mpyu TEXHOJOTHYSCKUX OMEPaIusiX - BRITSDKKE, IITAMIIOBKE, THOKe TpyO u T. 1. B
3aBHCHUMOCTH OT MPHHATON TEXHOJIOTUH ATy MPUOABKY CJIEyeT YYHTBHIBATH HPHU pa3paboTke paboumx
YepTexei.

IIpubaBku C, U C3 YYUTHIBAIOT B TEX CIIydasx, KOTJa WX CyMMapHOE 3HaucHHE mpeBbimact 5%
HOMUHAJILHOU TOJIIMHEI JTUCTA.

TexHonoruyeckass npudaBka Cz HE BKIOYACT B ce0sl OKPYIJICHHUE pPACYCTHOW TOJIIUHBI [0
CTaHIAPTHOH TOJIIIMHEI JIFCTA.

[Ipu pacduere >IIMNTHYECKUX THUII, U3TOTOBISIEMBIX IITAMIIOBKOH, TEXHOJOTHYECKYIO MPHOaBKY
C3 11 KOMIICHCAITUH YTOHEHUS B 30HE OTOOPTOBKU HE YUHTHIBAIOT, €CIIHM €€ 3HAUCHUE HE MPEBHIIIACT
15%pacyeTHOH TONIIUHBI JTUCTA.

1.8. lIpoBepka Ha yCTATOCTHYIO POYHOCTH

1.8.1. lns cocynoB W ammaparoB, pabOTArOIIMX [IPH MHOTOKPATHBIX HArpy3Kax C KOJHUYECTBOM
IUKJIOB HArPYKCHHS OT JaBJICHUS, CTCCHCHHOCTH TEMIICPATypHBIX JcopManuii wid Ipyrux
BoszeiicTuii Gonee 10° 3a Bech CpOK SKCIUIyaTAlMd, KPOME pacyera MO HACTOSIIEMY CTaHAapTy,
CJICZYET BBITIOIHATH IPOBEPKY HA YCTAJIOCTHYIO TIPOYHOCTb.

1.8.2. Cocynpl W anmaparbl, paOOTalOUIMEe TPH MHOTOKPATHBIX HArpy3kax, IPOBEPSIOT Ha
mUKInIecKyro npounocts mo 'OCT 25859.

2. PACYET OBEYAEK IMJIMHAPUYECKHUX

2.1. PacuyeTHble CXeMbl
2.1.1 PacueTHble CXeMbI HMIMHAPUUCCKUX 00eUacK MPUBEACHBI Ha YepT. 1-4.

I'magkue nuanHApUYecKue 00eyaiKku

[

a - oOeuaiika ¢ ¢IaHIeM WM ¢ TUIOCKUM JHHIIEM, O - o0edaiika ¢ KECTKUMU TeperopoIKaMu
Yepr. 1



I'naagkue o0eyalku ¢ BBINNYKJBIMUA WJIH KOHHYC€CKUMMU JTHHIITAMH

P H »

; Wﬁ u t,l))"‘* )

t . i
a J

a - obeyaiika ¢ OTOOPTOBAaHHBIMH THHUIIIAMH, O - oOedaiika ¢ HeOTOOPTOBAaHHBIMU JHHUIAMHU
Yepr. 2

I'nagkue ob6evaiiku ¢ pydoamkoi

t

Yepr. 3

Hunnunapuyeckas odbevyaiika, MoAKpeIVIeHHAS KOJIbIAMH KeCTKOCTH

H t,,*

Yepr. 4

ITpumeuanue. Yept. 1-4 He omnpenensioT KOHCTPYKIMIO M TIPHUBEAEHBI TONBKO JUIS YKa3aHHsS PacuETHBIX
pa3MepoB.

2.2. YcoBuS NpuMeHeHns1 pacyeTHBIX GopMyT
2.2.1.Pacuernbie GOpMYJIBI IPUMEHUMBI ITPU OTHOILICHUH TOJIIMHBI CTEHKH K JHAMETPY

S—C

< 0,1 1 o6euack u Tpyd npu D = 200mm;



S—C

< 0,315 Tpy6 npu D < 200mwm.

2.2.2.Pacuernsie hopmyisl, npuBeaeHusie B . 2.3.2; 2.3.4 - 2.3.% 2.4.2 cnenyer NpUMEHSThH
IpU YCJIOBHH, YTO PACUETHBIC TEMIIEPATYPhl HE MPEBBIMIAIOT 3HAYCHUH, MPU KOTOPHIX YYHTHIBAETCS
MOJ3Y4eCTh MaTepualoB, T. €. NPH TaKUX TemIleparypax, KOrga AOIycKaeMoe HampsuKeHHe
OTIPEIEISIFOT TOJIBKO TIO TIPEZENTy TeKYYECTH UId BPEMEHHOMY COMPOTHBIICHHUIO (Mpeery MPOYHOCTH).
Ecny HET TOYHBIX AaHHBIX, TO (DOPMYJIBI AOMYCKAETCS MPUMEHSTh HPH YCIOBHH, YTO pacueTHas
TeMIeparypa CTCHKH oO0Ocyaiiku w3  yriepoaucTod cranu He mpessimiaer  380C, wu3
HuzkoserupoBanHoi 420T, a u3 aycrenutnoi 525T.

2.2.3. s obevaek, MOJKPEIUIEHHBIX KOJIbIAMH XECTKOCTH, JIOMOJHUTEIRHO K TPeOOBAHUSAM III.
2.2.1u 2.2.210KHBI BBITIOIHATHCS CIICAYIONINE OTPAHUYCHUS

- OTHOIIEHHE BBICOTHI CEYEHHSI KOJIbIIA )KECTKOCTH K JHAMETPY

h,

—=<0,2;
D

pacuetHbie (HOPMYIIBI CIIEAYET MPUMEHATh MPH YCIOBHU PABHOMEPHOTO PACIOJIONKECHUS KOJIEI]
KECTKOCTH;

- B TeX CIyJasX, KOTZa KOJbIA KECTKOCTH YCTAHOBJICHBI HEPAaBHOMEPHO, 3HaueHus b u g
HEOOXOANMO MOJCTABIATH JUISi TOTO YYacTKa, HAa KOTOPOM PpAacCTOSHHE MEXIY BYMS COCEAHUMHU
KOJIbIIAMH KECTKOCTH MaKCUMAaJIbHOE;

- ecid |, > |y, To B KayecTBe pacueTHOM JuHbI | mpuHuMaeTcs .

2.2.4. Pacyetnsie (Gopmyibl s o0cuack, padOTArOIIUX IMOA ACHCTBHEM OCCBOIO CHKMMAIOIIETO
yCuIust, IpUBeieHHbIE B 11. 2.3.4,IPUMEHUMBI [IPU CIICIYIOIIEM YCIOBUH:

| wu b 210
D
| wu b
Jnst obedaek, y KOTOPBIX T < 1,0,1pu oTcyTcTBUHU 00JIeE TOYHBIX PACUETOB, HOIMYCKACTCS

NOJIb30BaThCs hopmyon (22).
2.3. 'nagkue MWIMHAPUYECKUE 00edaiikn
2.3.1.00eyaiiku, Harpy>keHHbIE BHYTPECHHUM M30BITOYHBIM JaBICHHEM
2.3.1.1.TonuuHy CTEHKH ClIEyeT pacCYUTHIBATH MO (GOopMyJe

szs+C, 8)
S —p—D (9)
Tac 0 —2[0_]¢p_ p

2.3.1.2 JTonyckaeMoe BHYTPEHHEE N30BITOYHOE TABJICHUE CACIYET PACCUNTHIBATH 1O (hopmMyire
[p] = 2[0']¢p(8— c)
D+(s-0

2.3.1.3.I1pu U3roTOBICHUH 00CYaiKM M3 JINCTOB Pa3sHOM TOJILIHMHBI, COSAUHEHHBIX IPOAOIbHBIMH
IIBaMH, pacyeT TOJIIMHBI 00eYailkM MPOBOIAT IS KaXIOro JIHCTa ¢ y4eTOM HMMEIOIINXCS B HUX
ocabneHui.

2.3.2.00eyaliku, Harpy>KeHHbIE HAPY>KHBIM JAaBJICHUEM

2.3.2.1.TonmunHa CTEHKA

TomuuHy cTeHKH NpUOImKeHHO ompenesiior o ¢opmyram (11) u (12) ¢ mocnenyromeit
npoBepkoit o popmyie (13)

(10)

s2§+C, (11)

1,1pD
e S, ; maxy K,D10%? ==— . (12)
¥ 7 2[o]
Koaddumment K, crmemyer ompenensTh IO HOMOTpaMMe, MpHBEISHHOW Ha depT. 5. [IpumMeps
UCIIONIb30BaHKsI HOMOTPAMMBbI JUIsl pacueTa MpHUBE/ICHbI Ha 4epT. 6.



Homorpamma aJ1st pacyeTra Ha yCTOMYMBOCTD B IpeJe/iaX yIPYrocTu HHJIMHAPUYECKUX
o0eyaex, padoTaOIKUX M0/ HAPYKHBIM 1aBJIeHUEM
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IMpuMepsl HCMOJIb30BAHU HOMOTPAMMBI (CM. YepT. 5)

bk bad
K!'_"_J‘FS_

b
F
y
M

| - onpeneneHne pacueTHOM TOJIIMHBI CTEHKH,; || - onpenenenne 10myckaeMoro HapyKHOTO
nasnenus; |l - onpenenenue pomyckaemMoit pacuerHoi auuael; O - HAYaAI0 OTCYETA,
® . 1pOoMEKXYTOUHBIE TOUKH, X - KOHEUHBIH Pe3ynbTaT

Yepr. 6
(M3menennast pexakuusi, Ionp. 1997)

2.3.2.2 JlonyckaeMoe Hapy»KHOE IABJICHHUE CICIYET ONMPEICNIATh M0 PopMyIie

[M=——i£L——- (13)

[p]j

“([ ]

rae JonyCckaeMoe JaBJICHUC U3 YCJIOBUSA IMTPOYHOCTH OMPCACIIAIOT 110 (bOpMyHe
_2[o](s-¢)
[Pl =53 =g
a JOMyCKaeMoe JABIECHHME W3 YCIOBHMS YCTOMYMBOCTH B NpPEAENaX YIPYTOCTH ONPEAENSIOT MO
dhopmyie

(14)

(] :mﬁmmEg[m%—cT5 )
Ple =70 | D ’
e B = mln{l 0; 9, 4£ 100(3 )} (16)

Ilpu ompeneneHur pacdeTHON MTWHBI obcuaiiku | wmm L JMHY MPHUMBIKAOIETO dieMeHTa |3
CIIeIyeT ONpeAeISITh 1o (hopMyIaM

|3 = 3 - JJI BBITYKJIBIX JHUILL,
|3 — —/——— - AJId KOHUYECKHUX obeyaek (L[HI/IHI) 0e3 0T60pTOBKI/I, HO He Ooiiee JJIUHBI KOHUYECKOI'O
6tga
3JIEMCHTA,

l, =max| r sin ; —— | - a1a xoHuyeckux obedaek (IHMII) ¢ OTGOPTOBKOM, HO He Gonee
6tga
JUTMHBI KOHUYECKOT'0 3JIEMEHTA.

Koadpumment K; onmpenensior mo HomMorpamMMe, pUBEISHHON Ha 4epT. 5.

Ecim  mnonmydenHoe  3Hauenme — kodddurumenta K;  JEKAT  HMKE  COOTBETCTBYIOIICH
HITPUXITYHKTUPHOM iuHuK (CM. 4epT. 5), To BenuuuHy [p] B IpeaBapuTEIbHOM PACUeTe JOMYCKAETCS
OTIpeIeIIATh TI0 hopmyIie

6
= g HOTE 17
p]=2, . (17)

n,



2.3.3.00¢uaiiku, HarpyKEHHBIC OCCBBIM PACTITHBAIOIIEM YCHUIHEM
2.3.3.1.TonmuHy CTEHKH CIEAYyeT PACCUUTHIBATE 110 POPMYIIe
s2s,+¢, (18)
rue = F
% = TD[a]9,
2.3.3.2.JlonyckaeMoe 0CeBOE pacTATUBAIOIIEe YCHIIHE CIIeyeT PACCUUTHIBATE 110 (hopMmyIie

[F] = AD+s - (s - g [0] ¢.. (20)
2.3.4.00eualiku, Harpy>KeHHbIE OCEBBIM CKUMAIOIINM YCUIINEM
2.3.4.1 JTonyckaeMoe 0CEBOE CKMMAIOIIEE YCUIIHE CIICIYET PACCUUTBIBATH 110 OpMYyJIIe

[Fl,

(19)

[F]= = (21)
1+ ( [FI, j
[Fl
IJIE JIONCKAaEMOE OCEBOE CxKUMarolee yeuiue [F], u3 ycIoBus NpoYHOCTH
[Fl. = AD+s - 9(s - 9[a], (22)
a JIoMyCKaeMoe 0CEBOE CKMMAIOILEE YCUIIME B Ipeenax yrupyroctd [F]g u3 ycioBus ycroituuBocTu
[Fl=min{[F].[F].}. (23)

B dopmyne (23) momyckaemoe 0CEBOE CKHMMAIOIICE YCHIIHE [F]El, OTIPEJICNIAIOT U3 YCIIOBUS

MECTHOI yCTOWYHMBOCTH B TIpejiellaX YIpYyrocTH 1o gopmyie

_ 310010°E o’ EE 1006- ¢ T'5

[F ]El = - 5 (24)

y
a JOITyCKaeMO€ OCEBOE CXKMUMAIOIIEEe YCHIIHE [F]E - W3 yCIOBHA OOmEeHl yCTOMYMBOCTH B
2

npenenax ynpyrocTa o gopmyie
D+s-0(s- )
[Fl. - )(s~ 9 E(—J : (25)
2 n, A

T'ubxocTh A, onpeensor mo Gopmyse

_ 2,83,
D+s-c
IIpuBeneHHyI0 pacueTHYIO JUTUHY |rlp MIPUHUMAIOT T10 YepT. 7

(26)

IIpumeuanue. B ciyuae, eciu B < 10,opmyna (23) npuHuMaeT BHJ
[Fle =[Fle.

IlpuBenennas pacyeTHas AIHHA |y,

PacueTHas cxema Ii |Hp
i ¢ | - '
F
—
7z
{ - 2
E
N il ——
th - 0,7
F
%- ——
s




PacuerHas cxema Ii Lp
i - 0,8
=l
Ea— S
) 777
L 0 2,00
0,2 1,73
0,4 1,47
e 0,6 1,23
0,8 1,04
= 1,0 1,00
{ 0 2,00
0,2 1,70
£ 0,4 1,40
e 0,6 1,11
, 0,8 0,89
s 1,0 0,7d
Yepr. 7

2.3.4.2 JTns pabounx ycnosuit (n, = 2,4) nomyckacMoe CKUMAIOIIEE YCUINE MOXKHO ONPEICIATh

o gopmyse

[F]=m(D +s-q(s=- 9[a]min{¢;;¢,}.

Koaddunmentsr ¢, 1 §, cieayer onpepenars mo 4ept. 8u 9.
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I'paduk nas onpenenenus ko3pdunuenrta ¢,
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FHITE T T

2.3.5.00eyaiiku, Harpy>keHHbIE U3rHOAIOIUM MOMEHTOM
2.3.5.1 lonyckaeMblii HM3rHOAIOIIUIT MOMEHT CIICYET PACCUUTHIBATH IO POPMYJIIC

[M]
[M]= Tl (28)
( 1 j
1+ 2
[M]e
rae AomyckaeMblil usrubaronuit MOMeHT [M],; U3 yCIIOBHUsI MPOYHOCTU PACCUUTHIBAIOT IO (hopMyIie

—ED D+s-0 (s-9[ ]E[F] (29)
[]W]n_ 4 ( Y 4 m

a TOMyCKaeMbIid H3rHOAOIIIA MOMEHT [M]y U3 yCIIOBHUS YCTOWYMBOCTH B TIpe/eiax yIpyrocTH - 1o
¢dopmyne

_ 89[10°E
ET

1006- ¢ )T*”

(1] d

D
ED3
|: 31

= —5[ F ]El. (30)

y

(M3menennas penaxknus, [lonp. 1997)

2.3.5.2.Ins pabouux ycinoswuii (ny = 2,4) fomyckaeMplii H3rubaroIuii MOMEHT MOXKHO OLPEICNATh
o popmyre

M) = g D (D+s - (s - 9[0]a. 31

Koaddunumenr §z cneayer onpenensts mo yept. 10.
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2.3.6.00eyaiiku, Harpy>KeHHBIE ITONIEPEYHBIMH YCHUITHUSIMH
Honyckaemoe monepeunoe ycunue [Q] crneayer paccuuTsiBath mo hopmyrie

[Q] = L9, , (32)

([8h )

rae gomyckaemoe nonepeunoe ycuiue [Q]; U3 ycnoBus Ipo4HOCTH

[Ql. = 0,257D (s-¢) [a], (33)
a JjormyckaeMoe mnornepeynoe ycunue [Q]g U3 yciaoBHs yCTOHYMBOCTH B MPEAEiax YIPYroCTH
[Q]E :Z’L‘-EI’(]LC)Z[O’]_8+ 3,@} (34)
y

2.3.7. Obeyaiikn, pabOTAONMUE IO COBMECTHBIM JICHCTBHEM HAPYKHOTO MaBJICHUS, OCCBOIO
CKMMAFOIIIETO YCHIINS, M3THOAOIET0 MOMEHTA U TIONICPEYHOTO YCHIIHS

Ob6euaiixn, paboTaromnie oA COBMECTHBIM JIECHCTBHEM HArpy3KH, IPOBEPSIOT HA YCTOMYMBOCTH IO

dhopmyie
2
p+F+M+(Qj<10 35
s LU,
DHGNOME >
rae [p] - momyckaemMoe Hapy»KHO€E HaBjeHue 1o 1. 2.3.2;
[F] - nonyckaemoe oceBoe cxxumaroiiee ycuiaue 1o 1. 2.3.4;
[M] - nomyckaemslii usrubaromuii Momenr 1o . 2.3.5;
[Q] - momyckaemoe nioniepeynoe ycuiue o 1. 2.3.6
2.4. llnanaapuYecKre 06evYaiiky, MoJKpenIeHHbIe KOJIbIAMHU KeCTKOCTH
2.4.1.06e4aiiku ¢ KOJbLAMH KECTKOCTH, HATPY>KEHHbIE BHYTPEHHUM M30BITOYHBIM JaBJI€HHEM
2.4.1.1.0Onpenenenre pa3MepoB KOJIEI] )KECTKOCTH [IPU BHYTPEHHEM JIABJICHHH.

JUis 3aaHHBIX PACUYCTHOTO MAABICHUS p W TOJNIIUHBI CTCHKH S Koddduuument K, cruemyer
PACCUHTHIBATH 1O HOpMYJIIe




K = P(D+s—9 _
*2¢,[0](s-0

(36)

0.

P

Ecmu K4 < 0, To yKperuieHue KoJblaMHu KecTKOCTH He Tpebyercs. B nuanasone 0 <K, < 2

PpacCcTosAHUC MCKAY ABYMS KOJIbLIAMHU JKE€CTKOCTHU CICAYET paCCHUTBHIBATD 110 Q)opMyne

b<, |D(s- Q[%—%S(H%ﬂ, (37)

[o] (&,
[o], (&,

T
Ecmu K4 2 2— - 1, TO TOJIIHHY CTCHKHU HCO6XO,HI/IMO YBCIIMYUTL A0 TAaKOro pasmepa, YTOOBI
P
BBITIOJHAJIOCH CJICAYIOIIEC yCIOBUC

Iom@aab MOoNnepeyHOro CEYCHUA KOJbLa

A4, =1 (s-c) [K,. (38)

by

P
ITpumeuanue. IIpu onpeneneHuy MmiIomaan MONEPEYHOTO CEUEHHUsI KOJIbIA )KECTKOCTH A, CIEyeT yUHThIBaTh
npuOaBKy ¢; AJIs1 KOMIIEHCAIIUN KOPPO3HH.

0<K,<?2

2.4.1.2 JlonyckaeMoe BHyTpEHHEE U30BITOYHOE AaBJICHUE CIICIYET ONPENeIISiTh U3 YCIOBUS

[p] = min {[p]s; [p]2}- (39)
Jonyckaemoe BHyTpeHHEE U30BITOUHOE MaBIeHHUE [p]1, ONpenensieMoe U3 yCIOBHI MPOYHOCTH BCEi
obeyaiiku, clieayeT pacCUMThIBAThL 0 (hopMyIie

2[0]d,(s— 0o+ Zﬁ‘[o]Kq)K
[Pl = D+(s-9

Jomyckaemoe BHyTpeHHee W30BITOUHOE MaBJICHHE [plp, ONpenenseMoe W3 YCIOBHM TPOYHOCTH
o0edaiiku MEeXAy IBYMsI COCETHIMH KOJIBIIAMH ) KECTKOCTH, CIeIyeT pacCUNTHIBATH IO (popmyre

_2[0]9.(s= 0 2+AZ
[Pl ="5%s-9 o (41)

¢,
b2
2 —
e A\; = ——. (42)
" D(s-0
2.4.2.006e4aliku ¢ KOJIbLAMH KECTKOCTH, Harpy>KEHHbIE HAPY KHBIM JIaBIICHUEM
2.4.2.1 PacueTHble MapaMeTpsl MOJKPEINICHHONW 00eYaliku:

- adexTuBHYO IIHMHY CTEHKH |, oOedailku, ydMTHIBAEMYIO TMPH OMpeaeieHHH 3(P(eKTHBHOrO
MOMEHTA HHEPLH, CIEIYeT ONPEACIISATh U3 YCIOBUS

|, =min{l,t +14/D 6 -c)}; (43)

- 3(1)(1)6KTI/IBHLII7[ MOMCHT UHEpIUHN | PaCYCTHOT'O MOINIEPEHHOTO CEUCHUS KOJIbLIAd dKECTKOCTHU CICAYCT

OMPENEeNATh 0 (PopMyIIe
o) +hE0 e Ab(S=0
10,9 A +l.,6-0)

- KO3 (QUIMEHT )KECTKOCTH 00e4aiiku K, TOJKPEIUICHHOM KOIbLIAMH )KECTKOCTH

k= —10’9 (45)
Vi(s—0° "

ITpumeuanue. [Ipu onpeneneHnn MOMEHTa HHEPIMH KOJIbLA )KECTKOCTH CIIEAyeT YUUTHIBAaTh MPUOABKY €y JUIS
KOMIIEHCALUU KOPPO3HUU.

(40)

(44)

2.4.2.2 JlonyckaemMoe Hapy»KHOE aBJIeHHE CICAYeT ONPEACIATE U3 yCIOBUS
[p] = min {[p]s; [p]2}- (46)
2.4.2.2.1. JlomyckaeMoe HapyXXHOE JaBICHHE [p]i, ONpEAeNseMOe HCXOAs U3 YCIOBHH
YCTOWYMBOCTH BCeH 00eyaiiku, cIeayeT pacCUUThIBaTh MO GopMyJe



[ P,

[p], = ,
(k)

JlomyckaeMoe Hapy»KHOE JaBJieHHE [p]i, JOIKHO COOTBETCTBOBATH BEMUMHE [p]y, ONpEaEIEHHOM
no dopmyine (40) npu 3Havennsx kosdpdurmentos ¢, = 1,0u ¢, = 1,0.

JlomyckaeMoe HapyXHOe AaBlicHUE [p]iz W3 YCIOBHH yCTOWYMBOCTH B Tpeneiax YOpyrocTH
CIIEyET PacCUUTHIBATE 110 HOpMYyIIe

(47)

(o], = 20,8[110°E 9[ 106 6- cT*” )
Ple=@n L D |

o . D
rie B, = mln{l,o, 9,4% —100( - C)} (49)

(M3menennas penaknus, [lonp. 1997)

2.4.2.2.2. JlonyckaemMoe HapyXHOE [aBICHHE [p],, ompenenseMoe WCXOMS W3  YCIOBHIA
YCTOMYMBOCTH OOCUYANKH MEXIY KOJBIIAMH KECTKOCTH. J[omycKaeMoe Hapy»XHOe JaBlicHHE [p], mpu

3HaueHuu nmHEL | = max{b; l, ——] JIOJDKHO COOTBETCTBOBaTh daBieHuwo [p] (em. m. 2.3.2.2).

2

Bwmecro [p],, onpenenennoro mo dopmyine (14), nomyckaercs npuHuMmars [p], mo Gopmysie (41) npu
3HaueHuH koddunuenta ¢, = 1,0.

2.4.2.3.0npeaencHre pa3MepoB KOJICI )KECTKOCTH IIPU HAPYKHOM IaBJICHUH.

IMocne ompemeneHUst pa3MepoB KoJblia W 06eYalKH MO0 KOHCTPYKTHBHBIM COOOPaXEHUSM CIICIyeT
MPOBECTHU IPOBEPKY B COOTBETCTBHUH ¢ 1. 2.4.2.2.

TonuHy CTEHKH S WM PacCTOsHUE D MeXIy KONbIAMU KECTKOCTH JUIS 33[JaHHOTO PAaCUYETHOTO
JIABJICHUSI p CIIEAyeT OMPEIesiTh ¢ MOMOINLI0 HOMorpamm (cM. uept. 5 u 6). Ilpu mosnb30BaHUM

HOMOIpaMMOH, MPHUBEACHHONH Ha 4epT. 5, cmenyer npunumatk | = b. PacuetHblit a¢dexTrBHBIH
MOMEHT MHEPIMH KOJIbLIA )KECTKOCTH PACCUUTHIBAIOT 10 (hopMyIie
0,1pD%l, n
_0,1pD°k
| =1 YK (50)

P E 24 °

Koadumment Ks crieqyer onpeaensats no dept. 11.

I'padux nnsa onpenesnenns kodpduunenta Kx
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Tlocne OIpCACIICHNUA paCcuUCTHOTO 3(1)(1)CKTI/IBHOFO MOMCHTAa MHCPUHUU METOAOM IIOCICAOBATCIIbHBIX



MpUOIDKEHUH  clemyeT BBIOMpAaTh MPOoQuiIb KOJbIA JKECTKOCTH C MOMEHTOM WHepruu |,
00ecIeYnBaIONINM BBITIOTHEHUE TPEOOBAHMUS yCIOBHS
121, (51)

rae | - a3pdexTHBHBIN MOMEHT WHEPLUHH PACYETHOTO IMOIMEPEYHOro CEYEHHs KOJblad JKECTKOCTH,
ompeeeHHbli o popmyie (44).

2.4.3. O6ecuaiiku C KOJIBIAMHM >KECTKOCTH, HAarpy)KCHHBIC OCCBBIM PACTSITHBAIOIIAM WA
CKUMAIOIINM YCHJIMEM, U3THOA0IINM MOMEHTOM HITH MOMEPEUHBIM YCUIIHEM

JlonyckaeMble HArPy3KHU CJIEeyeT PaCCUUTHIBATH 110 pacyeTHbIM hopmyiam . 2.3.3-2.3.6Gipu |=b.
Ilpu ompeneneHud NpHUBEIEHHOHW pacueTHOH IuHBI |y, Mo 4yepr. 7 BMecTo | ciemyeT npHHEMATh
o01yto anuny L.

2.4.4.006e4aiiku ¢ KOJIbIIAMH )KECTKOCTH, HATPYKEHHbIE COBMECTHO JCHCTBYIOIUMU HAPy3KaMU

Pacyer cienyer mpoOBOAUTE aHAIOTUYHO pacdeTy mo m. 2.3.7,Mmpu 3TOM JIOMyCKaeMOe HapyKHOE
JIABJICHUE CIICYCT ONPEACsTh 1o 1. 2.4.2.2.

3. PACYET BbIITYKJIBIX JTHUII{
3.1. PacueTHble cXeMbl
3.1.1. Ha wuepr. 12 mnpuBemeHbl pacUYETHBIC CXCMBl OSJUIMITHYCCKHX, MMOJYyCHEPHUCCKUX M

TopochepUIECKHUX JTHHUII.

Beinykiable THUIIA

‘,\
- <
T j [
. z
£
I Iy
¢
-~
"‘11 5 &
|
) 7
Dy -

a - JJUTMTIITHYECKOEe AHMIIE; O - Tomychepruieckoe JHHIIE; B - TOPOCHEPHIECKOE THUIIIE
Yept. 12

HpI/IMe‘{aHI/Ie. LIepTe)K HE ONIPEACIIACT KOHCTPYKIUIO AHUIA U TPUBCIACH TOJBKO IJIA YKa3aHUs HeO6XOIII/IMI)IX
PpacuCTHBIX Ppa3MEPOB.

3.2. YciioBHSI MPUMEHEHUsI PacueTHBIX (opMyJT
3.2.1.PacyerHbie (HOpMyIIbl IPUMEHUMbI TIPH BBIMOJIHEHUN YCIOBHIA:
- JUTSA DIUTANTHIECKAX JTHHII]

S—C
0,002< < 0,100,
D
0,2< H <0,5;
1 -_ D -_ 1 1
- IUIA TOPOC(HEPUIECKAX THHII
S—C
0,002< < 0,100.

I[.Hﬂ TOpOC(l)epI/IlIeCKI/IX JHUI] B 3aBUCUMOCTH OT COOTHOILICHHUA MapaMETpOB R, D]_, M MPUHATHI
ClIeIyIONIUE THIBI JHUILI

-tun A R= Dy, r; =2 0,095D;;

-tun BR=0,9 Dy, r2 0,170D1,



-tun C R=0,8D4, r; 2 0,150D;.

3.2.2. Pacuernbie (opmyisl, npuseaeHHbie B mn. 3.3.2u 3.4.2, IpUMEHUMBI TIPH YCJIOBHH, €CIIH
pacueTHbIE TEMIEpPaTyphl HE MpPEBBILAIOT 3HAYEHHWH, NpPU KOTOPHIX YYHTBIBAETCSA MOJI3Yy4YeCTb
MaTepHaJIoB, T. €. IIPH TAKUX TEMIIepaTypax, Korja JOIycKaeMoe HalpsHKEHHUE ONPEACISIOT TOIBKO MO
HpeeITy TeKy4eCTH WM BPEMEHHOMY COINPOTHUBIICHHUIO (Mpeeity IPOYHOCTH).

Ecin Her TOYHBIX DaHHBIX, TO NOIyCKaeTcss (GpopMysbl NPUMEHATH IIPU YCJIOBUH, YTO pacdeTHas
TeMIepaTypa CTCHKH JHUIIA W3 yriaepolducToi cramu He mnpesbimaetT 380T, U3 HU3KOJICTHPOBAHHOM
He npebimact 420, a u3 aycreHuTHOM He npebimaeT 525T.

3.3. DnmnTuyeckue u morycepuuecKue JHAA

3.3.1. DuunTHyeckue M noiycepuuecKre THHINA, Harpy>KeHHble BHYTPEHHUM H30BITOYHBIM
JIaBJICHUEM

3.3.1.1 TonmuHy CTEHKHU S; ClIEyeT pacCUUThIBATh 110 GopMynam

S1ZSp+C, (52)
_ PR
rae §, = 2¢[0_] — 0’5p.
3.3.1.2 JlomryckaemMoe BHYTpeHHEE U30BITOUHOE JaBICHUE [p] CleyeT pacCUMTHIBATE IO (GOpMyIIe

2(s.—c)¢[o]

(53)

= . 54
[P1=R¥055- 0 (54)
3.3.1.3.Paguyc KpuBU3HBI B BEPILIMHE JHUIIA PABEH:
D2
R=—, 55
4H (3)

rae R = D - s siumntuyeckux auui ¢ A = 0,25D;
R =0,5D - mis nonycdepuueckux qaum ¢ H = 0,5D.

3.3.1.4.Eciu JuiMHa IMIMHAPUYECKOM 0TOOpTOBAaHHON YacTd auuma h; > 0,8 D(S_l - C) - IS

SJUTMIITAYCCKOI'0 JHUIIA
i

h; > 0,3y D(S, — O - ans nonycdepuueckoro AHHMIIA, TO TOJNNIMHA JTHUIA JOJKHA ObITH He

MEHBIIIe TOJIINHBI 00e4aliki, pacCUNTaHHOH B cooTBeTcTBUH ¢ 1II. 2.3.1npu ¢, = 1.

3.3.1.5. lnst aHwWI, M3rOTOBJEHHBIX W3 OJHOW 3aroToBkH, kKod(duiwment ¢ = 1. Jlnst gHwmI,
M3TOTOBJICHHBIX W3 HECKOJNBKUX 3aroTOBOK, KOA(GGHUUHEHT ¢ clieqyeT OmpeaessiTh B COOTBETCTBHH C
NPUIIOKEHUEM 5.

3.3.2.DmmnTudeckue U noiaychepruyeckue JHHIIA, HArPY)KEHHbIC HAPY)KHBIM aBIICHUEM

3.3.2.1.Touuny CTEHKH NPHOIMKEHHO onpeaesoT mo dGopmynam (56), (57)c nocnenyromiei
npoBepKoi o popmyie (58)

$128*C, (56)

= max KR WP . PR (57)
e % =M 10V 10°E’ o] [

st mpeaBapurensHOro pacuera K, npuaumMaioT pasabiM 0,9 st symunrrdeckux auuin u 1,0 - st
MOJTyCPEpUIECKUX THUII.
3.3.2.2 JlomryckaemMoe HapyKHOE JaBICHHUE [p] CleayeT pacCUMTHIBATE IO GOpMyIIe

[p]=L2, (58)
w{{hr)

e J0MycKaeMoe JaBJeHue [p], 3 yCIOBHUS MPOYHOCTH

2[g](s-¢)

= , 59
[Pl =RY056-09 (59)
a 10I1yCKaeMo€ JaBJICHUC [p]E 13 yCJI0BUA YCTOﬁQHBOCTH B npeciiax ynpyroctu
26010°E[ 1006 - ¢ )’
= . 60

3.3.2.3. Koaddunuent K, cneayer onpeneisite B COOTBETCTBHE B uepT. 13 wam no dpopmyrne (61) B
3aBUCHMOCTH OT OTHOLLICHUI



1+ (2,4+ & X

K, = , 61
1+ (3,0+ 1x X (61)
s-c D 2H
rme X =10 - . 216
D \2H D 6
3.4. Topochepuueckne FHUIIA
3.4.1.Topochepuueckne THHIIA, HATPY)KEHHbIE BHYTPEHHUM N30BITOUHBIM JaBJICHUEM
3.4.1.1 TonmuHy CTEHKH B KpaeBOH 30HE CIIEAYET PACCUUTHIBATH MO (GOpMYyJIe
S12S,+C, (63)
PO B,
rIe =, 64

J1st cBapHBIX AHMIN CIIEAYET AOMOIHUTEIHHO MPOBEPUTH TOJIIMHY CTEHKH B IIEHTPAIBHON 30HE 110
¢dopmyne
S12 5, +C, (65)
S, = PR 66
rae - 1 ~ =
" 2$[c]-0,5p

I'paduk nas onpenenenus koddgdunuenrta K,

Hy N/D=0.5
10 /
o p——
095 45 i

092 A, -~

19 50 150 750 350 Dfsyrc
Yepr. 13

3.4.1.2. lonyckaeMOe HM30BITOYHOC OABICHHEC M3 YCJAOBUSA MPOYHOCTH KPaeBOH 30HBI CICAYET
PACCUHTHIBATH 1O HOpMYJIIe

I[.]'IS[ CBApPHbIX JHUIIL HeO6XOHI/IMO JOMOJIHUTCJIBHO IMPOBEPUTH JOITYCKACMOC H30BITOYHOE JaBJICHUC
U3 YCJIOBUSA MPOUYHOCTH HeHTpaJ'ILHOfI 30HBbI 110 q)opMyne

[ p] — 2(s - c)¢[0]
R+0,5(s - 0

3a nomyckaeMoe JaBlCHHE IIPHHHMAaeTcs MEHbIIee M3 IaBJICHHH, OnpelelsieMbIX Mo (opMysiam
(67), (68).

B ciydae cBapkd [JHHUIN M3 JIMCTOB Pa3inyHON ToimmHbl B ¢dopmyisl (67), (68) ciemyer
MOZCTABIIATH COOTBETCTBYIOIINE 3HAUCHHS TOJIIIMH CTEHOK JUISl KPAaeBOi M LIEHTPAJIbHOW 30H.

3.4.1.3.Koasddurment 31 ciaeayer onpeneiaTh B COOTBETCTBUH ¢ 4epT. 14,a kodpunuent B, - B
COOTBETCTBUS C 4epT. 15mmm no popmynam:

n A B, = max{l,25; 0,2€3 %D_1C+ 1,0})};

(67)

(68)




s—-¢C

rn C [32=max{ 0,90; 0,1%3 D, 3,2}}.

I B [32 = max{ 1,00; 0,1%3 Dy + 3, 7}}; (69)

I'paduk 1151 onpenesieHus KodpdpunuenTa 3,
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3.4.1.4. lns QHMIN, W3TOTOBIEHHBIX M3 LEIOH 3aroroBkH, Kodpduumument ¢ = 1. Jus mHuml,
M3rOTOBJIEHHBIX U3 HECKOJBKHX YacTeid, KOAQQUIHEHT ¢ CIIeayeT ONpeaeaTh mo Tadi. 2.



Tabauna 2

DCKHU3BI JTHUI] ¢ m1s opmyn (64), (67) | ¢ s popmyn (66), (68)
Jlns mBa A
0 | 1
Jlis mBa B
1 b
d
IIpu = < 0,6
P D
1 | b
d
IIpu — =0,6
P D
0 ‘ 1

3uaueHus K03pPuiueHToB G, u Gy crenyer onpenensaTh B COOTBETCTBUU C MPHIOKEHHEM 5.

(M3menennast pexakuusi, Ionp. 1997)

3.4.1.5.Eciu aivHA MMIMHAPUYECKOM OTOOPTOBAaHHOM yacTu auuia hy = 0,8 Dl(Sl - C) , TO

TONIIMHA UWJIMHAPUYECKOW 4YaCTW JHUIIA JOJDKHA OBITh HE MEHbBLIC TONIIUHBI OOeYaiKy,
paccunuTaHHOM B cooTBeTcTBHH C I1. 2.3.1mpu ¢ = 1.

3.4.2. Topochepuueckne THHIIA, HATPYKEHHbIE HAPYKHBIM JIaBIICHUEM

3.4.2.1.Topochepuueckue AHUIIA, HATPYKCHHbIC HAPYKHBIM JaBICHHEM, CICAYET PACCUMTHIBATH B
cootBercTBuH ¢ 11. 3.3.210 popmyiam (58), (59)u (60) mpu K, = 1.

Kpome Toro, Hapy>KHOE JaBJCHUE HE JIOJDKHO IMPEBBINIATh AOIYCKaeMOe JaBJICHHUE, ONpeelsieMoe
o popmyie (67).

4. PACUET IVIOCKHUX KPYTIJIBIX JHUII U1 KPBIIIIEK

4.1. O6aacTh NPpUMeHEeHHUs pacuyeTHBIX Gopmya
4.1.1.®opmyIbl IPUMEHUMBI JUIsl pacdera IOCKUX KPYIJIbIX JHUI U KPBILICK [PU YCIOBUH:

5~ C 011
——<0,11

p

4.1.2. Jlomyckaercsi MPOBOAWTH pacdeT Mpu

> 0,11, HO 3HayeHHE HOMYCKAEMOTO
P

JaBieHus, paccuntaHHoro 1o ¢opmyne (75) wmimm (84), cieayer yMHOXUTH Ha IIONPAaBOYHBIN

KO3 HUITUEHT:

~ 2,2
p = > oj7
1+ [1+] 62
Dp
Ecnu nipu onpenencHust TOMMIKHB AHAIIA 110 1. 4.2.1wmm 4.3.1B pe3yaprare pacuera OKakeTcs,
S—-C
Dp

i 4.3.81 yMHOXKHUTB €ro Ha KoddpunuenT K.
IIpu K,, [p] < p TonmuHy JHHILIA CIEAYET YBEIHYUTD TAK, YTOOBI OBIIO BHIIONHEHO YCIOBHE

K, [p] 2p.

K

qT0 > 0,11, o HEOGXOIMMO OOIHUTEIHHO OMPENeIUTh A0MyCcKaeMoe naBieHue 1o . 4.2.7

4.2. PacyeTr MJIOCKMX KPYIJIBIX IHHII H KPbIIIEK
4.2.1. TonmuHy IUIOCKUX KPYIJIBIX JHHI M KPBIIIEK COCYIOB M ammnapaToB, pabOTaroOIUX MO
BHYTPEHHUM H30BITOUYHBIM WM HAPYKHBIM JAaBIICHUEM, PACCUUTHIBAIOT 110 (GOPMYyIaM

S128,+C, (71)



- p
re §p = KKO Dp w (72)
4.2.2.3nauenne ko3¢ urrenta K B 3aBUCHIMOCTH OT KOHCTPYKIMHU THHII W KPBIIMICK OMPEICISIOT
no tabiu. 3.

(M3menennas penakunus, [lonp. 1997)



Tabauna 3

Tun Ueprex Y cnoBus 3aKperyieHus JTHULT U KPBIIIEK K
1 ¢ N a=1,7s 0,53
- D,=D
g 13
VLA
£ |
‘mae _D
)
2 o a=0,85s 0,50
W D,=D
AN Y.
S 1
N D
N w,
3 iy S—-C
<0,25
3 | s—-C 0,45
/
N0 S=C. 008
T b s-c¢ 0,41
N Z _
N D,=D
4 - -
hid > CC <0,5 0,41
A s-cC
s IN >0,5
b, s-—-¢C 0,38
™ Z —
D,=D
n.\‘.. p
5 = S—C
“ <0,25
s -c 0,45
i A
S—C
s ] >0,25
=~ 5 s-¢ 0,41
- D,=D
6 g a > 0,85s 0,50
D,=D
45
$ Ly
o — _D
L
7 3 s—-cC
i —. <05 0,41
AN 1
5 >0,5
b §-C 0,38
'_\ D,=D
8 = —
V'Jr S ~ c <05 0.41
LLLALAA
3 S—C
— >
I ( s—-C 0.5 0,38
u D,=D




Tun Ueprex Y coBus 3aKperyieHus JTHUL U KPBIIIEK K
9 g max {s; 0-2551}hs>rr5 min{s; 0,10} |\ _ max[ 0,412{ t o, 25—{‘2) ;o,%E
L 1A 12 -
SIS A2 7 oo
LA .
s - 7 i
10 s—-C
1 |/’ > | — < 015 0’41
s\ o c—c
j R AN >0,5
SR\ g s-—-c¢C 0,38
S \\\ ) D,=D
3=
\ 0,255, <r<s -5
30°< y<90°
7
J—é vl
® Pz } Dy, =Ds 0,40
B\ J
12
S
777X 7r
NN N




4.2.3.3nayenne ko3ddunneHra ocnadaeHus K, It IHUIL ¥ KPBIIICK, HMCIOIIUX OIHO OTBEPCTHE,
OTIPEJICIISIOT 110 hopmyIie

2
K, = 1+Di+ Di . 73}

4.2.4. 3navyenue koddduunenta ocnabnerns (K,) A8 THUL] M KPBILICK, UMCIOLIMX HECKOJBKO
OTBEPCTHH, ONPEAEISIOT 110 GopmyIe

(74)

Koadpumment K, onpenensroT a1t HanboJiee ocnadblieHHOTo cedueHus. MakCUMaIbHYI0 CYMMY IS
JUIMH XOpJI OTBEpCTHH B Haubojee OCIabICHHOM [MAMETPAILHOM CEUCHHMH IHHINA WM KPBILIIKH
OMpeNeSIFOT cornacHo yept. 16 mo popmyne 2d; = max{(d; + d); (b, + bs)}.

OCHOBHBIE pacUeTHBIC pa3MEPbl OTBEPCTHI yKa3aHbl HA yepT. 16m 17.

dz
it Loy

~ |z

Yepr. 16
di
” !
7 2L A
Yepr. 17

(M3menennast pexakuusi, Ionp. 1997)

4.2.5.3nauenne ko3dduipenta ocmadbueHust K, sl JHAN U KPBIMIEK 0€3 OTBEPCTUH MPUHUMAIOT
pasHoii 1,0.

4.2.6.Bo Bcex cimyyasx NPUCOCIMHCHHS NHUINA K oOcvalike MUHMMAJbHAs TOJIIWHA ILIOCKOTO
KPYIJIOTO JHHIA JOJDKHA OBITh OONBIIC WIM paBHA TONIIMHE OOCYalKM, pPACCUMTAHHON B
COOTBETCTBUH C 1. 2.3.

4.2.7. JlomyckaeMoe JaBliCHHUE HA IDIOCKOE JHHMIIE WIIHA KPBIMIKY OMPECISIOT 10 GopMylie

[P1=| e ;| Lol i75

4.2.8.Tommuuny S, aist Tunos coeaudenust 10, 11u 12 (cm. Tabauiy 3) onpenensioT no popmyiie



maxs 1,k: ! st tuma 10

-2r
S, = 1+ — 12& [siny (76)

/ D, -D,
max{ [ ]+C 'S ZD—} g tunos 11, 12

4.3. PacyeTr MJIOCKMX KPYIJIBIX KPBILIEK C JIONOJHUTEIBLHBIM KPaeBbIM MOMEHTOM
4.3.1. TInockue Kpyrible KpPBHIIKKH C JOMOJHHTEIBHBIM KpaeBbIM MOMeHTOM (uepT. 18)
pPacCUMTHIBAIOT HA BHYTPEHHEE AABJICHUE 110 (POPMYyIIaM

S12S,+C, (77)

rie §, = K Ks D, /(I)[O] . (78)

J3

o] VA

\ Den=Dp | Sy

Sg
33
=

Yepr. 18
(M3menennas penaknus, [lonp. 1997)

4.3.2.3nauenne ko3 dunneHra Kg onpeaessioT mo Gopmyiie

1+ &p([??' - 1)
s =0,41 e

79
D, "
DC.H
unu 1o rpaduky, npuBeeHHOMY Ha uepT. 198 3aBucuMocTH OT oTHOUeHHH Da/D,. ;, 1 Y.
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3nauenue | onpenensior no Gopmyie

Fs
=—, 80
Fy Fy (80)
re Fo = 0,785pD7, .

(M3menennast pexakuusi, Ionp. 1997)

4.3.3.3nauenne ko3ddurmenta K, onpenensior no 1. 4.2.3umu 4.2.4,ecim 2d; < 0,7D,,; npu 310M
OTBEpPCTHS JUTs OOJITOB B PacyeT HE MPUHUMAIOT.

4.3.4. [Inst KpbILIKK, UMEIOHIEH Ma3 Jjis Neperopoaku (HampuMmep, KaMmep TerI000MEHHUKA)
3HaueHune Koddduimenta Ky Ui ONpeeeH s TOMIMHBI B MecTe na3a (uept. 180) paccuuThIBatoT ¢
YUETOM YCHIIUS OT CHKATHsI IIPOKJIAIKH B T1a3e 1o Gopmyiie

1+3p(D j+9€H
Ds
D

c.a

Sy

(81)

Ks = 0,41

4.3.5. TonuHy IWIOCKON KPYIJIOH KPBILIKUA C JIOIMOJHUTEILHBIM KPAEBBIM MOMEHTOM B MECTE
yiioTHeHus S, (dept. 18a) onpenensior 10 Gpopmysie:

s, 2 max[ K@ ;?cp} +c, (82)

F, . F
e @ = max{ pOm L
[o ] [o],
B dopmyie (82) uumekc p yKa3bIBaeT Ha TO, YTO BEJIMYMHA OTHOCUTCS K Pa00OUYEMY COCTOSIHUIO MM

HCTIBITAHKAM, & HHICKC M - COCTOSIHHE MOHTaXa.
4.3.6.3nauenne ko3 dunueHra K7 onpeaesstoT mo Gopmyiie

K, :0,8/[[;—3—1 (83)

WIK cOrIacHo yeptT. 20 B 3aBUCHMOCTH OT OTHOLIEHHS IHAMETPOB.
4.3.7. TonuuHy Kpas IUIOCKON KPYyIJIOW KPBIMIKH C JOIOJHUTEIbHBIM KPAE€BHIM MOMEHTOM BHE
30HBI yIDIOTHEHUS S (uepr. 18) ompenmenstor mo dopmyne (82), mpu stom BMmecto D, cienyer

npuHsITH D).
4.3.8. lonyckaeMoe MaBIICHUE IS TUIOCKOH KPYIUIOM KPBIKA C JIOTOJHUTEIBHBIM KPAacBBIM

MOMCHTOM IPU NOBEPOUYHBIX pacyeTax OMPCACIIAIOT IO q)opMyne

[p]‘(KSlKD j [c]0. 84]

S

a4 7

/
02
g1 /

0.0

D3
18 41 12 13 14 15 D

Yept. 20



5. PACYHET OBEYAEK KOHUYECKHUX

5.1. PacueTHble cxeMbl U pacyeTHbIE MapaMeTpbI

5.1.1.Ha uepr. 21-26npuBencHsl pacueTHBIC CXEMBI Y3710B KOHHYCCKHX 00CUacK.
5.1.2.PacyerHbie TapaMeTphI

5.1.2.1 PacyeTHbIe AIHHBI IEPEXOIHBIX YACTCH OMPEACIAIOT 110 hopMyIam

- U1t KoHMYecKkuX obeuaek (uept. 21a, 216, 218)

a =07 lcosal (s-0); a —0,71/COSO(2 (-0

- IUIsl KOHMYECKOM obevaiiku (depT. 224, 220)

8 =07\ oo (67O

- V11 KOHMYECKOM obevaiiku (depT. 21r)

— D _ .
&=\ cos (370

- IUIS DUJIMHIpUYecKuX obeuaek (uept. 216, 218)

a, =0,7yD(s, ~ ©);

- A7Isl TOPOUANBHBIX IIepexo10B (4epT. 224, 220)

— D _ . — — .
a, _0,510080(2 (§ —0;a =0,5/D(s - ©);

- IS MAJIMHAPUYECKOH 00eyaliku wiK mrynepa (cM. uept. 21r)

a, = 125/D(s, - 0)

CoennHenne odeuaek 0e3 TOPOUAAJIBHOIO IMepexoaa

it s g Xy, s —
{\_‘\_ =
ks b4 Sz 2 % Iy 7 7 3 4
5t —_
3
I
n
Z T N (AN 1 4
=)
: i 4 T P 7 + 3
Sy ok
b 2 ' A ;
% { L,
LY %, 2
d ¢

a

a - COeIMHEHNE IBYX KOHHUECKUX o0edaek, O - CoeqMHeHNe KOHNIECKOH 1 IMITHHIPHIECKON
obedaek, B - COSAMHEHNE KOHMUECKON U IIIHMHAPUIECKON 00e9aeK ¢ YKPETUISIOMNM KOJIBIIOM,
T - COeIMHEHNE KOHMYECKON 00edalky ¢ MMIMHIPHIECKONH MEHBIIIETO JUaMeTpa

Yept. 21



CoenuHeHnne odevaex ¢ TOpOUAAJbHBIM IEPEXOAOM

e &) S
(]
| / 7
7
Z
r
5% o4
>
a d" ot

a - COCMHEHHE JIBYX KOHHYECKUX 00eUacK, O - COeMMHEHNE KOHNYECKOHN U IIMIHHIPHICCKON
obeyaek

Yepr. 22

OcHoOBHbBIE pa3Mepbl KOMHUYECKOT0 Mepexoaa

2]

5

Yept. 23

Coeaunenne KOCOCMMMETPHIHBIX odeuaek

oty
1
= e
"'-..h\\
\-\"‘-\-.
A >
e
ey
(3
—_ e — — — —




Lz 3s'

Konunueckasi o0euaiika ¢ KOJbIAMH KeCTKOCTH

7

Yept. 25

IToiorue KOHUYECKHeE JHUIIIA

P

Y

4

Ax

B

a

1
L

a - JHUIIC C TOPpOUAAJIbHBIM IEPEXOJA0M, 0- JHUIIEC C YKPCIUIAONIUM KOJIBIOM, B - THHUIIC 0e3
TOPOUAAJIILHOI'O MEPEXOJa U YKPCIUIAIOMICTO KOJIbLa

Yepr. 26

5.1.2.2 PacueTHbIll AUaMETP IITAKOW KOHHYSCKON 00CUaiiki ONpeeistoT Mo GopMyie
- U1l KOHMYECKOM o0evaiiku 6e3 TopouaaibHoro nepexona (uept. 21a, 216, 21s)
D.=D -1,4a, sinay;
- U1l KOHMYECKOM 00eyaiiku ¢ TOPOMIaIbHBIM HepexoaoM (uept. 22a, 220)
D.=D-2]r (cosx, - cogn) + 0,7a; sina];
JUISL KOHMYEeCKHX 00e4YaeK CO CTYNEHYAThIM HM3MEHEHHEM TOJIIUH CTEHKH IJisi BTOPOH M BCeX
MOCIIEAYIONMUX YacTeil 3a pacueTHbId auamerp D, maHHOW YacTh 0O0edalKy MPUHUMAIOT BHYTPEHHUN
JaMeTp OOJIbIIEro OCHOBAHHS.
5.1.2.3.PacueTHblii K03()(PUIIUEHT MPOYHOCTH CBAPHBIX IIBOB IEPEXOI0B 00€UaCK OMPEACISIOT 110

Ta0I. 4.

Tabnuua 4

Bun coennnenuii

PacueTHbIl KOO UIMEHT NPOUYHOCTH CBAPHBIX HIBOB

ITo mn. 5.3.5, 5.3.7

obeuaek ITo mn. 5.3.3, 5.4.3 Ilo mm. 5.3.4, 5.3.8 5.3.9 5.45 ITo mn. 5.3.6, 5.4.6
Buytpennee o, = Jo, 0, = Jo. 0, = Jo. @, = min
JaBJICHUC WA b= & { ¢p; \/E }
pacTATHBAOIIAS ap a
cuia
HapyxHoe @, = min $p = min @, = min 0, = Jo,
e | (%00 N (45 /0,
cnia Pp=1
HWsrubarommuii @o = min @, = min @ = min @, = min
MOMEHT

{45 0.

{65 0.}

¢§p: @a

{65 0.

{45 0.1




5.2. O6s1acTh ¥ yCJ10BHUsI IPUMEHEHHsI PACYeTHBIX GopMyJI
5.2.1.Pacuernbie GpOpMyIbl IPUMEHHUMBI IIPH COOTHOIICHUH MEXIY TOJIUHOW CTEHKH HAPYKHOU
o0evaliky M TUaMETPOM B IIpeieniax

0,001< % < 0,05(

BBIMONHEHHE TAKOTO YCIOBHS IS MOJIOrOro KoHnYeckoro quuma (0 > 70°)He Tpebyertcs.

5.2.2.Pacuernbie popmyisl, npuBeaennsie B . 5.3.2, 5.4.21 5.5.1, npuMeHUMBI TIpH YCJIOBHUH,
YTO pPAacUeTHbIC TEMIIEPATYPbl HE MPEBBIMIAIOT 3HAYCHHUH, MPU KOTOPHIX [OJDKHA YUUTHIBATHCS
MOJI3Y4eCcTh METAJIOB, T. €. MpU TeMIeparypax, KOrja [IOMYyCKaeMOe HAMpsDKeHHE OMpeAeNseTcs
TOJNBKO TI0 TPENeTy TEKydecTH MM BPEMEHHOMY COMPOTHBICHWIO (mpereny mpodHocTH). Ecmu
TOYHBIX JAHHBIX HE UMeeTCs, TO (HOPMYJbl MPUMEHHMbBI IPH YCIOBHH, YTO pacyeTHas TeMIepaTrypa
CTeHKH oOeuaiiku u3 yriepoxucroi cranu He npessimaer 380 T, u3 HusKkonerupoBaHHoi cramm 480
°C u u3 aycrenutHoit ctanu 525 C.

5.2.3. PacueTHble (OPMYIBI HACTOSILIETO CTAHAAPTA HE MPUMEHHUMBI JJIS pacyeTa Ha MPOYHOCTD
KOHMYECKHX MEPEX0/I0B B MECTaxX KPEIUICHUsI pyOallKu K KOPILyCy.

B atoMm ciiygae pacuer nposoaurcs o 'OCT 25867.

5.2.4.PacyerHbie (hopMyIibl HE IPUMEHUMBI, €CJIH PACCTOSHUE MEXIY JABYMS COCEAHUMH y3JIaMU
obeuyaek MEHEee CyMMbl COOTBETCTBYIOLIMX PACUSTHBIX JUIMH 00€4YaeK, UK, €CIIM PACCTOSIHUE OT y3JI0B
J0 OTOPHBIX DJIEMEHTOB coCyda (32 HMCKIIIOUCHHEM FOOOYHBIX OIOp WM OIOPHBIX KOJICI) MCHee
YIABOCHHO# pacyeTHOM MnHbI 0Ocuaiiku mo m. 5.1.2.1.

5.2.5.PacuerHbie (OpMyIIbl TPUMEHUMBI IPU YCIIOBHHU, YTO MCIIOJHUTENbHBIE AJTHHBI IEPEXOIHBIX
yacTel obeyaek He MEHEee PaCUETHBIX JUIMH a1 U da.

Ecnu 5T0 yciioBHe He BBIIOJIHEHO, HYXXHO NPOBECTH NPOBEPKY JOIYCKAEMOI'O JABJICHHS, IPHYECM
BMECTO S) U S, TIO/ICTABIISIIOT:

JUISL COeJMHEHMsI oOedaek 06e3 TOpOuJaIbHOro Iepexoaa

— Ap . . — Qp . d.
Se =MaXy — §;3(: Se =M —S,:9;
& &

IUTSL COeTMHEHNUS 00eYacK ¢ TOPOUIATBHBIM MIEPEX0IOM TIPH OTIpeIeieHHH Kodddurmenta 3 mo
bopmyre (98)

— Ap .. . — o . d.
Se =MaXy —= 8,31 e =MaXy —— 35,3
& &

So S - (paKTHYECKHUE TONIIIMHBI CTEHOK NMPHCOEAMHEHHBIX 00euaek (uept. 21a, 216, 21r, 220).

5.2.6.PacueTHbic (POPMYIIBI Y3JI0B KOHUYECKHX U IMUIMHIAPHYCCKHX 00cdack 0e3 TOpOHMIAILHOTO
nepexofa NPUMEHUMbI [PU YCJIOBHU BBINOJIHEHHS YTJIOBOTO IIBA C JBYCTOPOHHUM CIUIOLIHBIM
pOBapOM.

5.2.7. VIcnOfHUTEbHYIO TONIIMHY CTEHKH KOHMYECKOTO JJIEMEHTAa B MECTE COCIUHEHHS JABYX
o0evaek S;, S, MK S; BCera MPUHUMAIOT HE MEHEE TONIIUHEI S, onpeaensemMoi mo mm. 5.3.1uwm 5.3.2,
5.4.1wm 5.4.2u 5.5.11714 COOTBETCTBYIOIUX HATPY30K.

HcnonHuTtenbHas TOJIIMHA CTCHKH LMJIMHIPUYECKOTO JIIEMEHTA B MECTE COCIMHEHUS IBYX
o0eyvaek JODKHA OBITh HE MEHEE MUHUMAIIBHON TOJIIUHBI CTCHKH, OTIPEICIIEMOM M0 (opMyiaM pas.
2.

5.2.8. Pacyer ykperuieHHs: OTBEpCTUH KOHMYECKHX oOeyaek mpoBoasiT B coorBerctBuu ¢ 'OCT
24755.

5.2.9. Pacuer TONIIMHBI CTEHOK IEPEXOJHOM dYacTh OOCYacK MPOBOAAT JIMOO METOIOM
MOCJIEIOBATENIbHBIX NPUOIMKEHUH HAa OCHOBAHMHU IPEIBAPUTEIILHOTO MOAOOpa W HOCIeayrouen
MPOBEPKH JJIsl BRIOPAHHBIX 3HAYCHH I

D S—-C
- a2 =
S;—-C S -¢C

1100 cpasy MpH MOMOILIN TUArPAMM.

Pacyer mo aumarpamMmmaM MPOBOASAT JJIsi KOHUYECKHX IEpexoloB, y koTopeix > = 0. Ecmu
JIONyCKaeMble HAIPSIKEHUsI MATEPHANIOB YacTell mepexojia OTIMYAITCS APYr OT ApYyra, TO pacyeT Mo
JarpaMMam MpOBOJIST [IPU MCIIOJIb30BAHUU MEHBIIETO U3 HUX.

3a mormyckaeMoe JaBJICHHWE, OCEBYIO CHIIy W HM3THOalomuii MOMEHT Ul KOHHYECKOW obedyailku
NPUHUMAIOT MCHBIICE 3HAYCHHUE, MOJYUYCHHOE U3 YCIOBHS MPOYHOCTH WIIM YCTOHYMBOCTH TIAIKOMN
KOHHYCCKOW 00CUaiiKu M U3 YCIOBHUS MPOYHOCTH MIEPEXOTHOMN YaCTH.

5.2.10. Pacyer mnpuMEHMM TaKxKe U1 KOCOCHMMETPHYHBIX O0CYacK, COCAMHCHHBIX C
MUTHHAPHYCCKUME oOeualikamu. PacyeTHsie Benmnunbsl @y, D u D; npuHuMaroT mo gept. 24.

5.3. Konnueckne odevaiiku, Harpy>keHHble TaBJIeHHeM

5.3.1.I'nagkue koHMYeCcKHe 00eUaliKy, HATPYKCHHBIC BHYTPCHHUM H30BITOYHBIM JaBICHHEM

5.3.1.1.TonmuHy CTCHKH ONPEACISIOT 1O (hopMyIe



Sc2 St (85)
pD, 1

e S, = B ) 68
" 2¢,[c]-p cosx,
5.3.1.2 JTomyckaeMoe BHYTpEeHHEE H30BITOYHOE JABICHHE OMPECISIOT 10 POpMYyJIie
2[0]d,(s - ¢
[p]= : (87)

D,
cosaL, + (s C)

5.3.2.I'magkue koHUYECKUE 0OeUaiiku, HArPYKEHHBIC HAPY)KHBIM JABICHUEM

5.3.2.1 Pacyernbie hopMyIIbl MPUMEHUMBI TIPH ycitoBuu Qp < 70°,

5.3.2.2. TonuyHy CTEHKM B IIEPBOM NPHOJIMKEHMH ompenessitor mo ¢opmyiam m. 2.3.2.1c
nocieayrouei nposepkoi mo popmyne (88).

[pu npeBapUTEIBHOM ONIPEACIICHUH TOJIIIHHBI CTCHKH B KauecTBe pacdeTHsIX |g 1 Dg mpuHAMAOT
BEJIMYMHEI, onpeaersgemsle mo popmyaam (91)u (92).

5.3.2.3.JTorryckaeMoe HapyKHOE AaBJICHHE OMPEICIISIOT 10 (hopMyIie

[p]=% (88)
Ple

TJC J0IYCKAacMO€ NaBJICHHUE U3 YCIIOBUA IIPOYHOCTH.

[p], =26

89
% i(s -9 -
CoSsQl;
U JIONYCKaeMoe JaBJIeHHE U3 YCIOBHUS YCTOWYHMBOCTH B TIpejieliaX YIPYrOCTH:
(p]. = 20,8010°E D. [ 100§ —c¢ )*° ©0)
DddexTuBHBIE pazMepbl KOHUIECKOH 00€TaKHN OMPENEIISIIOT 10 (opMyIaM
_D-D, ©1)
£ 7 2sina,

D+D D D+D
D: = L. -0,31D + D, )| ——= [ : 92
. maX{ZCosnl COSI, 0+D, %/ S, —c gul} 42)

3Hauenue ko3P durrerTa B, onpenensioT mo GopMmyIe:

min{1,0; 9, 41?— ——E 03
B = { 100( s.—¢)| (43)
5.3.3.Coenunenne obeyaek 03 TOpoUIAILHOTO epexoa (cM. uept. 21a, 216).
5.3.3.1.Pacuertbie (hOpMyIIbI MPUMEHUMBI TIPH YCIIOBHSIX
A <70°% 0 <ag; (s1-€) 2 (52 -0).
Eciu (S; - €) < (S - C), TO IpH MOBEPOUHOM pacyeTe CAeAyeT IPUHUMATh
S -C=S,-C.

5.3.3.2.TonmmuuHy CTEHKH ONPEACIAIOT 110 hopMysIam:

S (94)

2[c], [, - p coxn,
925+ (95)

B cinydae coeaMHEHHs KOHMYECKOM M IMJIMHAPHYECKOW oOewaex (uepr. 216) cos, = 1. Ilpwu
onpezenennn [y kodbdurenT [ paccunteiBaioT mo (Gopmyste (98) Wiu onpenensioT Mo auarpamme
(uepr. 27).

Pacyer TONMIMHBI CTEHKH KOHMYECKOTO 3JEMEHTa IEepexoia MPOBOIAT ¢ MOMOIIBIO OTHOIIEHHS

§—C
TOJILIUH CTEHOK :
S,—C

S 2 5°C S,+ C (96)
s ¢ p .
5.3.3.3 Koadpdumuent popmsl onpenensor o Gpopmysie

L = max{0,5;4}. (97)



rae [ onpeaenstor mo hopmyrie

B=0,4 D, E (tga, — tgat,) COSS(Z -0,25. (98)
%7¢ 1+ K(Si_c)
1 s,—C (g—c)
+ K
J€osa, 2cos, S,—C

Jnst coeiMHEHNs KOHUYECKO# 1 HuHHApHIeckoil obeuaek (@, = 0) koaddurment S MoxeT ObITh
omnpeeseH 1o guarpamme (uept. 27 wiam 28).

Jlnarpamma [J1s1 onpenesieHdst Ko3(puuueHTa S pu pacyeTe TOJIUH CTEHOK MEPEX010B

o0euaek
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h' L AGA h Y
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SYINYN N N WS s S nl I
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S NI N IS TN TR NS N '\ﬂk‘}
WY [N Y SISTA h o
N -
\\\ Py P dl:___ x
\ \\ H T
f= i
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Yepr. 27



Juarpamma 1151 onpenesieHust Ko3(¢punueHTa S Npu BHIOJTHEHHH I0BEPOYHOr0 pacyera
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Yept. 28
(M3menennas penaknus, [lonp. 1997)

5.3.3.4. Jlomyckaemoe BHYTpPEHHEC H30BITOUHOC WM HAPY)KHOE JaBICHHE [p] W3 YCIOBHA
MPOYHOCTH NEPEXOTHOM YacTH ONpEEsIoT o Gopmyiie
_2[0],@,(5- 9
[p]= ,

ey T (&

cosa,
rae koddduiment F; onpenenstor mo . 5.3.3.3.
5.3.4.CoennneHne KOHUUECKOM 00CUaliku ¢ YKPEIUISIOMUM KoJIbloM (ueptT. 218, 25)
5.3.4.1 Pacuernbie (GopMyIIbl IPUMEHUMBI TIPH yCIOBUSX !

m <70°
- P COCTMHEHUH C IUJIMHAPUYECKOr obeuaiikoii (uept. 218)
(s1-€)2(s2-0).

Eciu (S; - €) < (S, - C), TO npu IOBEPOYHOM pacyeTe CIEAYET IIPUHUMATE Sy - C =S, - C;
- IPM COEMHEHUH 110 YepT. 25 TONBKO NPH OTCYTCTBUH M3TMOAIOIIET0 MOMEHTA Ha KOJIbIIE.
5.3.4.2 ITnomniaae MOMEpeyHOro CCUCHHs YKPEIUIIOMIETO KOJIbIA OMPEACIIIIOT 110 (GopMyIie

NPY COCAMHEHHH 110 4epT. 218
_ pD?tga, B.+0,25
A= 1- :
8[0] ¢, PB+0,25
2lal. ¢ -C
FHCBA:( [ F]JZ p—ljSZD :
Koaddurment B onpenesnsitot au6o mo popmyie (98), 1160 mo auarpamme (uept. 28).

Ipu A, £ 0 ykperuieHre KOJIbIOM KECTKOCTH He TpedyeTcs.
NPY COCAMHEHHUH 110 4epT. 25

99)

(100)

(101)

_ pD’tga,
A( 8[ O]K ¢ap .

B ciydasx geicTBUs Harpy3kd OT Hapy>KHOTO JAaBJIEHHS WJIM OCEBOM COKMMAIOLIECH CHIIBI, HIIH

(102)



M3ru0aromero MOMEHTa CBapHOW OB CTHIKOBOTO COCIWHECHHS KOJBIA IOJDKEH OBITH MpoBapeH
HETIPpephIBHBIM IIBOM. [IpH ompeneneHuH IUIOMIagy IMOIEPEYHOr0 CeueHHs A, CIeNyeT YUHUTHIBaTh
TaKXKe CEUEHHE CTCHOK 00eYaeK, pacrookKeHHOE MKy HapyKHBIMH [IBAMHU KOJIbIIa U 00eYacK.

(M3menennast pexakuusi, Ionp. 1997)

5.3.4.3.lonyckaemMoe BHYTpeHHEe M30BITOYHOE WM Hapy>KHOE JaBJICHUE M3 YCIOBHS IIPOYHOCTH
MEPEXOHON YaCTH ONPEAEIISIOT 10 (GopMyJiaM:

- IPY COCMHEHMU 110 4epT. 218
_ 2[0]2 E)p(sz - C)

P|= : @o
Lp] DB, +(s, - 9
- IPY COCAUHEHUH 110 4epT. 25
8lo], s
= K ) 104
5.3.4.4.061mwmii k03¢ dunmeHT GopMBI I NEPEXOAHON YaCTH ONPENEIISIOT 10 (hopMyIie
B = max {0,5,8}, (105)
2
[ D 1+K@-2) §-C
0,4/ ——1tga, - 1+ K
sz—cgl B 2cos, (g— )
e B, = = . (106)
o3 (s
+ 1+ K
B, 2Cco9, ( S, — c)
Koaddpuumentsr B, u Bz onpenensitor no popmynam
o)
) = L oA J & ; B3 =0,25.
(5 -9JD(s-9 [o],0,
5.3.4.5IIpoBepka MPOYHOCTH CBAPHOTO IIBa YKPEIUIAIOIIETO KOJIbIA
st, > 28 (107)

D

rme 21t j - cymma BCeX ((EKTHBHBIX LIMPHH HECYIIMX CBAPHBIX LIBOB MEXIY YKPCIUIIOLIMM

KOJIBLIOM U obeuaiikoit (depT. 218).

VY mpephIBUCTOr0 CBApHOTO IIBA JEUCTBUTENLHAS €r0 MIMPHHA YMEHBINAETCS B OTHOUIEHWH JUIMH
CBApHOTO IIBA M BCETO MEPUMETPa 0beyalkh. PacCTOSHUE MEKIY KOHIAMH MPEPBIBHCTHIX CBAPHBIX
IIBOB JIOJDKHO OBITH HE 00Jiee BOCBMH TOJIIMH CTEHKH 00eYailki M CyMMa BCEX JJIMH CBApHBIX LIBOB
He MeHee MMOJIOBHUHBI [UTHHBI KOHTYPa KOJIBIIA.

5.3.5.Coenunenne o6eyaek ¢ TOPOUAAILHBIM IEpexooM (dept. 224, 220)

5.3.5.1 PacuerHbie (hOpMyIIbl MPUMEHUMBI TIPH YCIIOBHSIX

r
a <70°% 0 ap < OSB< 0,3

5.3.5.2.TonmuHy CTEHKH ONPEACISIOT 110 hopMyJIe
s25,+c (108)

__pDB, 1
"¢ S0 = 54,[0]- p cosa,

(109)
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B ciyuae coeiMHEHHS KOHMYECKOM W IMIMHApPHYECKOM obeuaek (uept. 220) cos, = |.
Koaddurment 55 onpenenstot no Gopmyine (111)u koadduunentsr Su B, onpenesstor mo popmynam
(98) u (112)nnu o quarpamMmam (uept. 27 u 29).

5.3.5.3.Jonmyckaemoe BHyTpeHHEEe U3OBITOYHOE WIIM HAPYXHOE JABICHHE U3 YCIOBHUS IIPOYHOCTH

HNEepexoAHOM JacTu
— 2[0]¢p(sr -9
[pl=— - o1
Poi(s-9
cosal,
Koahduument [z onpepenstor mo dopmyne (111) u koddpduipentsr S U [, ONpenensorT o
dopmynam (98)u (112)unu mo auarpammam (uept. 28, 30).
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5.3.5.4 KoappummenTsr hopmbl onpeaensior no Gopmynam:
- ko3 purment S;
B =max {0,5;5- B}, (111)

rae [onpenenstor o hopmyie (98) npu
-C
K=1wu ! =1,
S,—-C

1

r D '
0,02535\/&_05(0(l a,)

1 1
+

Jecosa, +/ comt
1 2

5.3.6. CoenuHenne mTylepa WM BHYTPCHHETO IHMIIMHAPHYCCKOTO KOPIyCa € KOHHYECKOM
obGeuaiikoii (uept. 21r)
5.3.6.1 Pacyertbie (GOpMyIIbI MPUMEHUMBI TIPH BBITIOTHEHUH YCIOBHS

- ko3 durment S,

(112)

B. =

1+

a; < 70°.
5.3.6.2.TonmuHy CTEHKH ONPEACISIOT 110 hopMyJIe
$2 5+, (113)
D|
PDB, (114)

Pacuer TONMIMUHBI CTEHKHM KOHHYECKOTO JJIEMEHTa nepexonHoﬁ qacTu MPOBOIAAT C ITOMOMIBIO
OTHOIICHUS TOJIINH CTCHOK

-C
S 2 3 Spt C (115)
S,—C

5.3.6.3.JlonyckaemMoe BHYTpeHHee M30BITOMHOE WM Hapy>KHOE JAaBJICHUE M3 YCIOBHSI IPOYHOCTH
MIEPEXOTHON YaCTH ONPEACTIAIOT 1Mo (popmyie



[p] = 2[0],4,(5.- 0

: 16
BB, +(s,—
5.3.6.4 Koadpdumment popmsl onpenensor o Gpopmysie
Bi=max {1,0;3}, (117)
rae B3, = B+ 0,75npu K(S‘L_Cjz >1; (118)
H il % _ C -_— H
B.=0,4 SZD_Z < 190 _+0,5  (119)
{320
s-c¢C §—-C s,—C
K +
(32N %

N2
npu K(S‘ C) <1.
S,—C

Koaddurment S, MOKHO B 000UX CiTydasx ONpenesuTh TakKe Mo auarpammam (dept. 31u 32).
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(M3menennast pexakuusi, Ionp. 1997)

5.3.7.Ilonoroe KOHMYECKOE JHHUIIE C TOPOUAAIBHBIM IEpexooM (CM. uepT. 26a)
5.3.7.1.PacuetHble (opMynbl MPUMEHUMBI JUIS IEHCTBHS BHYTPCHHETO H30BITOYHOTO JABJICHHS
IIPY BBHITTOJTHEHUH YCIIOBHS
a, > 70°.
5.3.7.2 TonmuuHy CTEHKH IPUHAMAIOT

s’z min {max {s; s}; S, +ck )

s =0,3(D- r)g_(l)'/[oi)q)p , (121)

rae S, onpenensrot no 1. 5.3.1upu D, = D u S, onpenensitor mo m. 5.3.5.
5.3.7.3.JIomyckaeMoe BHyTpeHHEE H30BITOUHOE AABJICHHE IPUHIMAIOT KaK OOJIBIICE U3 3HAYCHUS

Y MEHBIIEr0 U3 3HaUeHuH [p], onpenensemsix mo . 5.3.1npu S, =s'u 5.3.5mpu s, = S'.

5.3.8.ITo10roe KOHMYECKOE JHUIIE C YKPEIUIAIOMINM KOJIbIOM (CM. uept. 260)

5.3.8.1. Pacuetnbie opMyabl MPUMEHUMBI JUISI ICUCTBHUS BHYTPEHHETO HW30BITOYHOTO JABJICHUS
MPH BBITIOJTHEHUH YCIIOBHA:

a;>70°s'=s.
5.3.8.2.TonmmuHy CTeHKH KOHHYECKOTO AHUIIA onpeaessitor no 1. 5.3.1.1npu D, = D.
5.3.8.3. [lnomaap MONEPEYHOTO CEUCHMS YKPEIUIAIOIIECro KOjblia onpeaeasitoT mo m. 5.3.4.2,8
KOTOPOM IIpH OIIpeesieHnn [ cienayer npunsath (S; - ¢) = 0.
5.3.8.4.Jlonyckaemoe BHYTpEHHEE M30BITOUHOE NaBIICHUE OMPEICIIAIOT JJIsI KOHHYECKOTO JTHHINA
no 1. 5.3.1.2npu D, = D u 118 yKpersiomero Kobla 1o 1. 5.3.4.3,8 KoTopoM Ipu onpeaeiieHud S»
crenyet npuHsATh (S - ¢) = 0.Pacuer npumenum npu cobiogaeHnu TpeboBanumii m. 5.3.4.5.

5.3.9.Tlonoroe koHHYeCKOe AHUIIEC 03 TOPOHIATILHOTO Mepexoia U 0e3 yKPeIUISIOLUIero Kojbla
(cM. gepT. 268)

(122)



5.3.9.1.Pacuernbie (opMyJIbl IPUMEHHUMBI ISl ACHCTBHS BHYTPEHHETO HW30BITOYHOIO MAABICHHS
NPH BBITIOJTHEHUH YCIIOBHS
a > 70,
5.3.9.2.TommuuHy CTEHKH IPUHAMAOT
] H . . J .
s'z min {max {s; si}; S, +ck; 3)

S'p ompezensitor mo dpopmyne (119)mpu r = O;

S onpeaenstoT o . 5.3.1mpu D, = D;
S, onpeensitoT mo . 5.3.3.

(M3menennast pexakuusi, Ionp. 1997)

5.3.9.3./lonyckaemMoe BHyTpeHHEEe U30BITOYHOE AAaBICHUE NPUHUMAIOT KaK OOJblIee U3 3HAUCHHMS
[p], onpenensiemoro mo dopmyne (122)npu r = O, U MeHbLIee U3 3HAYCHHH [p], OMPEAENIAEMBIX IO II.
53.1lnpus,=s'uD;=Dwumnom 5.3.3.

(M3menennast pexakuusi, Ionp. 1997)

5.3.10.ITosxtoroe KOHUYECKOE MHUIIE, HATPYKEHHOE HAPY)KHBIM ABICHUEM
5.3.10.1 PacuerHbic GopMysIbl IPUMEHUMBI IS ACHCTBHS HAPYKHOTO JaBJICHHS [P YCIOBHU
o> 70,
5.3.10.2. TomyckaeMoe Hapy>KHOE IaBIEHHE ONpeneisioT o ¢opmyie (88), momyckaemoe
JaBJicHWE B TpeieNax IUacTHYHOCTH 1o (opmyie (89) m momyckaemoe MaBieHHE B Mpenesax
YOPYTOCTH TI0 (hopMyITe

_4EK(S-cY
[ p]: —n—y( 5) j cofa,, (124)
e K = min[ 0, 36; ma>{%5 ;0,1}]; (125)
§ = B (126)
" 2(s - c)com;

(M3menennast pexakuusi, Ionp. 1997)

5.4. Konnueckne odevaiiku, HarpyKeHHbIe 0CEBBIMH YCHIHSIMH
5.4.1.I'nagkue koHHYEeCKHE 00eUalKu, HATPYKCHHBIC OCEBOM PaCTATUBAIOIICH CHIION
5.4.1.1 TonmuHy CTCHKH ONPEACISIOT 1O (hopMyIe

S SptC, (127)

= F B 1 2
e Sip D¢, [o] cosa, &
5.4.1.2 JTorryckaemasi paCTSATHBAOIIAS CHJIA
[F] = 7D4(s: - €) ¢, [0] cosa. (129)
5.4.2 I'magkuve KOHHYECKHE 00CUaiiKi, HATPYKCHHBIC OCEBOM CKMMAIOIICH CHITOM
5.4.2.1 PacuerHsie (OpMyIIbl IPUMEHUMBI TIPH YCIIOBUH
a, <70,

5.4.2.2 lomyckaemyro 0ceByr0 CxuMaronryro cuity [F] ompexpensitor mo dpopmyie

[F]=min]——"l . Dirpy | (130)

L(fek)

IJie JIOImycKaeMas 0CeBas CHJIA U3 yCIOBHs IPOYHOCTH
[Fl. =mDk (s - ©)[0] cosay @3
¥ JIOMyCKAaeMas 0CeBas CHJIA U3 yCIIOBHS yCTOMYMBOCTH B IPEENax YIPYroCTH

310[10°E 100§ - ¢ )[*°
[F]. =————(D; cosorl)ZEE—€< ﬂ : (132)
n, D




0,9D + 0,D,
Dp =———= (133)
Ccosa;
5.4.3.Coenunenue obeuaek 6e3 TopounansHoro nepexona (uept. 21a, 216)
5.4.3.1.Pacuernbie (popMyiIbl IPUMEHUMBI TIPH BBITIOJIHEHUH ycsioBui 1. 5.3.3.1.
5.4.3.2. JlonmycKaeMyl0 OCEBYIO DACTATMBAIOIIYIO WM CKUMaromyoo cuiy [F] w3 ycinoBus
MPOYHOCTH MEPEXOTHON YaCTH ONpPEeIISoT o Gopmyrte

[F]=D (s, - 9[o], [b,cosa, |
Bs
rae koaddumuent popmsl Bs = max {1,0; (B+1,2)}. (135)
Koaddunwment B onpenenstor o Gpopmysie (98) mwim o quarpamme (cM. uept. 28).
5.4.4. CoequHeHHE KOHMYECKON M IMIMHIAPHYCCKONH 00eYaek ¢ YKPEIUIAIOIIUM KOJBLOM (depT.
21s).
5.4.4.1 Pacuernbie (GopMyJIbl IPUMEHUMBI TIPH BBITIOJIHEHUHU ycsioBui 1. 5.3.4.1.
5.4.4.2. JlomyckaeMyl0 OCEBYIO PACTATHBAIOILYI0 WIH CXUMAaIy cuny [F] u3 ycnoBus
MPOYHOCTH NEPEXOTHOM YacTH ONpEesoT 1o Gopmyie

[F]=mD NG C)[EO]Z E‘)P (136)

rae Bs = max {1,0; B.}. (135)
Koaddunmenr (3, onpenenstor no popmyite (106),B koTopoii ciexyer npunsats Bz = -0,35.
5.4.4 .3 IIpoBepky CBapHOro LIBa YKPEIUISIOUIEr0 KOJIbIA BRITOJIHSIOT 110 1. 5.3.4.5.
5.4.5.Coenunenne obeyaek ¢ TOPOUAAILHBIM MiepexooM (uept. 224, 220).
5.4.5.1 PacuetHbie (hopMyIIbl IPUMEHUMBI TIPU BBITIOJTHEHUH ycsioBwii . 5.3.5.1.
5.4.5.2. JlonmyckaeMyi0 OCEBYIO pACTATHBAIOIIYI0O WK CkuMaromyoo cuiy [F] w3 ycnoBus
MPOYHOCTH MEPEXOTHON YACTH OMPEICIISIOT O (hopMyJIe
(F] = rp (& 0Ll 0, cost,
B,
rae B7 = max {1,0;3, (2B+1,2)}. (139)
Koaddurments B u (3, onpenernstor no dopmyiaam (98) u (112) wiu o auarpammam (dept. 28 u
30).
5.4.6. CoenuHeHnne MmITylepa WIM BHYTPCHHETO IHMIIMHAPHYCCKOTO KOPIyCa € KOHHYECKOM
obeuaiikoit (uept. 21r)
5.4.6.1 Pacuernbie (popMyiIbl IPUMEHUMBI TIPH BBIIIOJIHEHUH ycioBus 11. 5.3.6.1.
5.4.6.2. JlomyckaeMyi0 OCEBYIO PACTATHBAIOILYI0 WIH CXUMaIyo cuny [F] u3 ycnoBus
MPOYHOCTH IEPEXOTHON YACTH ONPEIEIISIOT O qupMyne

[ F] - 1D C)[ 0]2 E<l)D
Bs
rae Bs = max {1,0; (B,-1)}. (1412)
Koaddurment dopmsr 3, onpenernstor no Gopmynam (118) win (117), unu mo auarpamme (4epr.
32).
5.5. Konnuyeckue odeuaiiku, HarpykeHHble H3ru0al0mmuM MOMEHTOM

5.5.1. lommyckaemblii U3rudarOIMUi MOMEHT PAaCCUYUTHIBAIOT 110 (hOpMYJIaM:
- U3 YCIIOBHS MPOYHOCTHU

(134)

(138)

(140)

[M]="2(F], @

rae pacuetHbId quamerp D, = Dy mmst konmdeckoro mepexona (uept. 23) u [F] ompenensror mo
(129).
U3 YCIIOBHA YCTOMUHUBOCTH

[M]= ( j 4@)
rne [M ] :DT 1. (144)
[M]E=§—[F]E, (145)



u D onpegersttor o hopmyite (133).

JonyckaeMmble oceBbie CHiIbl onpeaensor [F| mo n. 5.4.1.2;

[Flou [F]zmo m. 5.4.2.2.

5.5.2.Coenunenus obeuaek

5.5.2.1. JlommyckaeMblii W3rHOarOIUii MOMEHT W3 YCAOBHS MPOYHOCTH IEPEXOJHONH YACTH
OTIPEJICIISIOT TI0 hopmyIie

[M]=%[F], (146)

rae jomyckaemyio oceByio cuiy [F] ompenensitor mo dopmynam mmn. 5.4.3.2, 5.4.4.2, 5452
5.4.6.2.

5.6. Couerannsi Harpy3oK

5.6.1.YcnoBus npuMeHenust Gopmyit

Ecnu koHMYeckasi oOevaiika Harpy>keHa JaBJI€HHUEM, OCEBOM CHIION M M3rHOAIOIIUM MOMEHTOM H
CyMMa SKBHBAJICHTHBIX JaBJICHUI OT 3TUX HArpy30K, ONpeessieMbIX 10 hopMyiam

4F 16M
Pr=—=7 Pv =<3

Dy oy

COCTABIIICT JUISI COOTBETCTBYIOLIETO pacueTHoro auamerpa meHee 10% pabouero maBieHus, TO
KOHHYECKYI0 00e4aliKy pacCUUTHIBAIOT TOJIBKO Ha JIeHCTBUE JaBIICHUS.

5.6.2.CoBMeCTHOE JCHCTBUE HATPY30K

[Ipu mpoBepke MPOYHOCTH MIIM YCTOWYMBOCTH IJISi COBMECTHOTO NICHCTBHS HArpy30K B opMyrax
(148) u (150) anst pacyeTHOrO HAPY)KHOTO [ABICHHS MOACTABISIOT MHHYC p, a Uil OCEBOM
CcxuMarorie cuibl MuHyc F. M3rubaroniuii MoMeHT M Bceria MPUHUMAIOT CO 3HAKOM ILTIOC.

5.6.2.1 I'nagkue KOHUYECKUE OOEUalKH.

B ciyuae neiicTBUS HApy)KHOTO JaBJICHUS HEOOXOAMMO MPOBEPUTH YCIOBUS YCTOHYMBOCTHU IO
dhopmyie

04

p F M
- - + <1. 4Q)
[p] [F] [M]
KpOMe TOT'0, JOJI’KHA 6LITL BBITIOJIHCHA IMMPOBEPKaA YCTOﬁqHBOCTH OT OTACJIbHBIX HAIr'py30K
Il < [p]; IFI < [F]; IM[< [M]. 4Q)

Honyckaembie Harpysku [p], [F], [M] ompenenstor mo mm. 5.3.2.3, 5.4.2.21 5.5.1. [IpoBepky
HPOBOJISAT, €CJIM HE BBINOJHEHO ycioBue 1. 5.6.1XoTs Obl Ui OJHOrO M3 pacyeTHBIX JUAMETPOB
KOHMYECKON oOedaiiku.

[pu BHyTpeHHeM aaBneHud B popmyine (148)cnenyet npunsats p = 0.

5.6.2.2 ITlepexoaHple 4aCTH KOHUIECKUX 00edaeK

Kpome npoBepkH yCIIOBUI MPOYHOCTH OT OTIAENIBHBIX HAIPY30K 10 (opmynam (149), HeoGxoaumo
IPOBEPHUTH BHIIIOIHEHUE YCIOBHUS

p+F+M
[p] [F]l [M

rze [pl, [F], [M] - nonyckaembie Harpy3ku sl IEpexoHON yacTu obeuaiiku. [IpoBepKy MpOBOST,
€CJIU He BHINONHEHO ycnosue 1. 5.6.1npu Dy =D.

] <1, 150)



IIPUJIO’KEHHE 1
Obs3amenvHoe

Tabmuma 5

I[onycxcaeMble HaNpsAKEeHUs 1JId YIJIepoJAUuCTbIX U HU3KOJETrUpPpOBaHHbIX crajei

Pacuernas Jlomyckaemoe Hanpspkerwe [0], MITa (krc/em?), st craeii Mapok
TeMIepaTypa BCt3 | 092C, 16/C | 20, 2K
CTEHKHU TOJIIIMHA, MM 1002 17TC,
cocyza MiH 10 091_2' 1m1C,
anmnapara, 10 20 |cBbmme 20| mo 32 |cemue 32| mo 160 10ra2ci
°C

20 154(1540)140(1400)196(1960)183(1830)147(1470)130(1300}180(1800}183(1830
100 | 149(1490)34(1340)177(1770)160(1600)142(1420)125(1250)160(1600)160(1600
150 | 145(1450)131(1310)171(1710)154(1540)139(1390)122(1220)154(1540)154(1540
200 | 142(1420)126(1260)165(1650)148(1480)136(1360)118(1180)148(1480)148(1480
250 | 131(1310)L20(1200)162(1620)145(1450)132(1320)112(1120)145(1450)145(1450
300 | 115(1150)108(1080)151(1510)134(1340)119(1190)100(1000)134(1340)134(1340
350 | 105(1050) 98(980) | 140(1400123(1230)106(1060) 88(880) | 123(1230123(1230
375 93(930)| 93(930] 133(133Q)L6(1160) 98(980) | 82(820)| 108(1081)16(1160
400 85(850)| 85(850] 122(1220P5(1050) 92(920) | 77(770)] 92(920) 105(1050)
410 81(810)| 81(810] 104(104QpP4(1040) 86(860) | 75(750)] 86(860) 104(1040)
420 75(750)| 75(750] 92(920) 92(920) 80(8Q0)  72(72G0(800) | 92(920)
430 71%(710)| 71%(710)| 86(860) | 86(860) 75(750) 68(680) 75(750) 86(860)

440 78(780)| 78(780) 67(670) 60(60p) 67(670) 7B8)
450 - - 71(710)| 71(710) 61(610) 53(53p) 61(610) 71D}
460 - 64(640)| 64(640) 55(55Q) 47(470) 55(550) 886
470 - - 56(560)| 56(560) 49(490) 42(420) 49(490) 566)
480 - - 53(530)| 53(530) 46%(460)37(370) | 46**(460) 53(530)

* Jlns pacaeTHOi TemuepaTyps! creHkd 425T.

** Jlnst pacueTHO# Temnepartypsl creHkn 475T.

IIpumeuanus:

1. Tpu pacuerHsIx Temneparypax Hwke 20°C nomyckaeMble HaNpsDKEHHs NMPUHUMAIOT TaKUMH JKe, KaK TpU
20°C, npH ycIIoBUH AOMYyCTUMOrO IPUMEHEHHS MaTepHalia Py JaHHOI TeMIepaType.

2. JIns nIpOMEXYTOUYHBIX PacUeTHBIX TEMIIEPAaTyp CTEHKH JOIYCKaeMOE HAIPSDKCHHE ONPEACIsIOT JIMHEHHOM
MHTEPIOISIHCH C OKpyIIeHHeM pe3yibratos 10 0,5MITa (5 kre/cM?) B CTOPOHY MEHBIIETO 3HAUCHHS.

3. Mns cramu mapku 20 ipu Rfo < 220MIIa (2200krc/cM?) KomycKaeMble HAIPSKEHHS, YKA3aHHEIC B TabIL.
1, yMHOXAIOT Ha OTHOILIICHHE R820/220 (R§0/2200).
4. ns cramm mMapku 1002 npu R}fg’z < 270MIIa (2700 krc/cm?) foIycKaeMBle HANPSIKEHHS, yKa3aHHbIE B

Tabi. 1, yMHOXAIOT Ha OTHOIICHUE R§8’2/270 (R§8’2/2700).

5. st cramu mapox 09I 2C, 16°C ximaccoB npounoctr 265u 2960 'OCT 19281 nomyckaemble HarpsHKeHHs
HE3aBUCHMO OT TOJIIMHEI JINCTA IIPHHIMAIOT PABHBIMU yKa3aHHBIM B Tpad)e, COOTBETCTBYIOLIECH TONIINHE CBBIIIE
32MMm.

IIPUJIOJKEHHUE 1 (M3menennasn pegakuus, Ilonp. 1997)

Tabnuia 6
JlonyckaemMble HATMPSIZKEHUS TSI TEIMUIOYCTOMYMBBIX XPOMHUCTBIX CTajei
Pacuernas Jlonyckaemoe Hanpspkerne [0], MITa (krc/em?), 1uist craleil Mapok
TeMmeparypa
CTEHKHU CoCcya Uin 12XM 12MX 15XM 15X5M 15X5M-VY

anmapara, °C
20 147(1470) 147(1470) 155(1550 146(146Q) 240(2400
100 146,5(1465) 146,5(1465 153(1530 141(1410) (Z3m)
150 146(1460) 146(1460) 152,5(1525%) 138(1380) 23002
200 145(1450) 145(1450) 152(1520 134(1340) 2251225
250 145(1450) 145(1450) 152(1520 127(1270) 2204220
300 141(1410) 141(1410) 147(1470 120(1200) 210210




Pacuernas Jlonyckaemoe manpsokenne [6], MIa (krc/cm?), uist craneii Mapok
TeMueparypa
CTEHKH COCYa UITH 12XM 12MX 15XM 15X5M 15X5M-VY

armapara, °C
350 137(1370) 137(1370) 142(1420 114(1140) 200200
375 135(1350) 135(1350) 140(1400 110(1100) 180g)180
400 132(1320) 132(1320) 137(1370 105(1050) 170170
410 130(1300) 130(1300) 136(1360 103(1030) 160160
420 129(1290) 129(1290) 135(1350 101(1010) 150150
430 127(1270) 127(1270) 134(1340 99(990) 140(1400)
440 126(1260) 126(1260) 132(1320 96(960) 135(1350)
450 124(1240) 124(1240) 131(1310 94(940) 130(1300)
460 122(1220) 122(1220) 127(1270 91(910) 126(1260)
470 117(1170) 117(1170) 122(1220 89(890) 122(1220)
480 114(1140) 114(1140) 117(1170 86(860) 118(1180)
490 105(1050) 105(1050) 107(1070 83(830) 114(1140)
500 96(960) 96(960) 99(990) 79(790) 108(108D)
510 82(820) 82(820) 84(840) 72(720) 97(970
520 69(690) 69(690) 74(740) 66(660) 85(850
530 60(600) 57(570) 67(670) 60(600) 72(720
540 50(500) 47(470) 57(570) 54(540) 58(580
550 41(410) - 49(490) 47(470) 52(520)
560 33(330) - 41(410) 40(400) 45(450)
570 - - - 35(350) 40(400)
580 - - - 30(300) 34(340)
590 - - - 28(280) 30(300)
600 - - - 25(250) 25(250)

IIpumeuanus:

1. TIpu pacuernsix Temneparypax Hmwke 20°C nomyckaeMble HAPsDKEHUS IPUHAMAIOT TaKUMH ke, Kak mpu 20
°C, IpH yCIIOBHH JJOIyCTUMOTO MPUMEHEHHS MaTepHalia Py JaHHOW TeMieparype.

2. JIns nIpOMEXYTOUYHBIX PacUeTHBIX TEMIIEPAaTyp CTEHKH JOIYCKaeMOe HAIPSDKCHHE ONPECIIOT JIMHEHHOM
MHTEPIOISIHCH C OKpyIIeHHeM pe3yibratos 10 0,5MITa (5 kre/cM?) B CTOPOHY MEHBIIETO 3HAUCHHS.

3. Ipu pacuernsix Temneparypax Hibke 200CT cramp mapox 12MX, 12XM, 15XM npumeHsTs He

PEKOMEHAYCTCH.

Tabmuma 7

Jonyckaemble HANIPSIAKEHUS JJISl AKAPONPOYHBIX, JKAPOCTONKHUX M KOPPO3HOHHOCTOMKUX
cTajeil ayCTEeHUTHOIO Kjacca

PacueTnas Jlonyckaemoe Hanpspkerne [6], mITa (krc/cm?), st craneii Mapox

TeMmIeparypa 08X18H10T, | 12X18H10T,

CTEHKH COCy/Ia 4 08X18H12T, | 12X18H12T,

M armapaTs, 03X21H21M4I'B| 03X18H11 OSX17H14M“-08X17H13M2T 10X17H13M2T,
°C 08X17H15M3T| 10X17H13M3T
20 180(1800) 160(1600) 153(1530 168(1680) 184(1.84(
100 173(1730) 133(1330) 140(1400 156(1560Q) 1743174
150 171(1710) 125(1250) 130(1300 148(1480Q) 1687168
200 171(1710) 120(1200) 120(1200 140(1400) 160160
250 167(1670) 115(1150) 113(1130 132(1320Q) 1543154
300 149(1490) 112(1120) 103(1030 123(1230Q) 14873148
350 143(1430) 108(1080) 101(1010 113(1130Q) 1443144
375 141(1410) 107(1070) 90(900) 108(1080 140(140¢
400 140(1400) 107(1070) 87(870) 103(1030 137(137¢
410 - 107(1070) 83(830) 102(1020) 136(1360
420 - 107(1070) 82(820) 101(1010) 135(1350
430 - 107(1070) 81(810) 100,5(1005) 134(1340
440 - 107(1070) 81(810) 100(1000) 133(1330
450 - 107(1070) 80(800) 99(990) 132(1320)
460 - - - 98(980) 131(1310)
470 - - - 97,5(975) 130(1300)
480 - - - 97(970) 129(1290)

~— —




Pacuernas Jlonyckaemoe manpsokenne [0], mITa (krc/cm?), uist craneit Mapok

TeMIeparypa 08X18H10T, | 12X18H10T,

CTEHKHU cOCy/Ia 4 08X18H12T, | 12X18H12T,

Wi anmapara, 03X21H21M4I'b| 03X18H11 03X17H14Mc08x17H13M2T 10X17H13M2T,
°C 08X17H15M3T] 10X17H13M3T
490 - - - 96(960) 128(1280)
500 - - - 95(950) 127(1270)
510 - - - 94(940) 126(1260)
520 - - - 79(790) 125(1250)
530 - - - 79(790) 124(1240)
540 - - - 78(780) 111(1110)
550 - - - 76(760) 111(1110)
560 - - - 73(730) 101(1010)
570 - - - 69(690) 97(970)
580 - - - 65(650) 90(900)
590 - - - 61(610) 81(810)
600 - - - 57(570) 74(740)
610 - - - - 68(680)
620 - - - - 62(620)
630 - - - - 57(570)
640 - - - - 52(520)
650 - - - - 48(480)
660 - - - - 45(450)
670 - - - - 42(420)
680 - - - - 38(380)
690 - - - - 34(340)
700 - - - - 30(300)

[Ipumeuanus:

1. TIpu pacuetHbIX Temneparypax Himke 20°C pomyckaeMble HANPSDKEHHST IPUHUMAIOT TAKUMHE e, Kak U TIpH
20°C, npH ycIIOBUH JAOMYyCTUMOrO MIPUMEHEHHS MaTepHalia [Py JaHHOI TeMIepaType.

2. Jlna TNpOMEXYTOYHBIX pACYETHBIX TEMIIEpaTyp CTEHKHM JIOIlyCKaeMOE HAaNpsHKCHUE ONpPEeNersioT
HHTEPIOSAIUEH BYX OIIIKaNIINX 3HAUCHHH, YKa3aHHBIX B TA0JHIE, C OKpyrieHneM pesynbraros 1o 0,5MIla (5
Kkrc/cM?) B CTOPOHY MEHBIIErO 3HAYCHHS.

3. Jlys moxoBok m3 cranmu Mapok 12X18H10T, 10X17H13M2T, 1X17H13M3T nomyckaeMble HalpsDKEHUS,
npuBeeHHbIe B Tabu. 7 mpu temneparypax x1o 550T, ymuosxaror Ha 0,83.

4. Ilns coproBoro mpokara u3 craau mapok 12X18H10T, 10X17H13M2T, 1X17H13M3T nomyckaemble
HaIpsDKEHUs1, IPUBEJCHHBIC B Ta0I. 7 npu Temmepatypax 10 550C, yMHOKaIOT Ha OTHOIICHHE.

R;o,z F\’no,z
240\ 2400/

.
rae RpO,Z - IpezieN TeKy4decTH Marepuana coptoBoro mpokara omnpenernes nmo 'OCT 5949; st coproBoro

npokata u3 cranu Mapku 03X18H11nonyckaemble HanpsbKeHUs yMHOKarotest Ha 0,8.

5. JIyist MOKOBOK 1 COpTOBOro npokara u3 cranu Mapku 08X18H10Tromyckaemble HanpsHKEHUs, IPUBEACHHbIC
B Tabx. 7 ipu Temmneparypax xo 550C, ymHoxkarot Ha 0,95.

6. Ins moxoBok u3 cramm mapku 03X17H14MS3 momyckaeMble HanpspKeHUs, NpUBEICHHbIE B Talm. 7,
ymHOXaroT Ha 0,9.

7. Mnst moxoBok u3 cranmu Mapkn 03X18H11nomyckaemble HaNPsDKCHUS, IPUBECHHbIE B Ta0I. 7, yMHOXKAIOT
Ha 0,9; ms1 coproBoro npokara u3 cranu Mmapku 03X18H11nomyckaembie HampspkeHus: ymHOXaroT Ha 0,8.

8. st Tpy6 m3 cramu mapku 03X21H2IMAT'E (3U-35) nomyckaembie HanpsDKEHUsI, MPUBEICHHbIC B Ta0l. 7,
ymHOxkatoT Ha 0,88.

9. Jlnist mokoBoK 13 cranu Mapku 03X21H21IMAT'B (3U-35) moryckaeMble HalpsHKEHUS, IPUBEICHHBIC B TA0I.

7, yMHOXKAIOT Ha OTHOIICHHE
R:)o,z F{ao,z ’
250\ 2500

e
rae RpO o - IIPEJieN TeKy4ecT! MaTepuana mokoBok, onpezeneH o 'OCT 25054 (o cornacoBanHuio).




Tabauna 8

Jonyckaemble HaNPsI;KEHUsI /IJIsI 5KAPONPOYHBIX, KAPOCTOHKHUX H KOPPO3MOHHOCTOHKHNX
cTajieil ayCTEHUTHOTO U ayCTeHHTO-(GeppUTHOro Kiacca

Pacuetnas Jlonyckaemoe Hanpsokenne [6], MITa (krc/cm?), aist craseii Mapok
TeMmIeparypa
coeya nt |OBXLETBH2T|07X13AT 20/02X8H22C6| 15X 18HL2CATIO| 06X H2EM/IT, 0BX22H6T,
(KO-3) (UC-46) | (DI1-794) (3U-654) 03XH28M/T |08X21H6M2T
armapara,
°C
20 230(2300) | 233(2330) 133(133D) 233(2330 147(1470233(2330)
100 206(2060)| 173(1730) 106,5(1065) 220(2200) 138(1380) 200(2000
150 190(1900) | 153(1530) 100(100p) 206,5(2065) 13001 193(1930)
200 175(1750)| 133(1330d) 90(900 200(2000 124(1240)88,5(1885)
250 160(1600) | 127(1270) 83(830 186,5(1865) 1179) 1Y 166,5(1665)
300 144(1440)| 120(120Q) 76,5(765) 180(1800 1100110 160(1600)
350 - 113(1130 - - 107(1070 -
375 - 110(1100 - - 105(1050 -
400 - 107(1070 - - 103(1030 -
IIpumeuanus:

1. TIpu pacuetHsIx Temneparypax Hmwke 20°C ponyckaeMble HANPSDKEHUS NPUHUMAIOT TAKUMH e, KaK U TIpU
20°C, npu ycIioBUH AOITyCTEMOTO IIPUMEHEHHS MaTepHalla IIpU JaHHOI TeMiepaType.

2. Jlns TpOMEXYTOYHBIX pAacUeTHBIX TEMIIEpaTyp CTEHKH JOIyCKaeMOEe HANpsDKEHHE ONPEeIsIoT
HHTEPIONSIHEH IByX GUIDKAaIINX 3HAYCHHH, YKA3aHHBIX B Tabmuie, ¢ okpyrienneM g0 0,5 MIa (5 kre/em?) B
CTOPOHY MEHBIIIETO 3HAYEHHS.

IPUJIO)KEHHE 2
Cnpasounoe

MexanuyeckHe XapaKTePHUCTHKH:
AJISl YIJIepOAMCTBIX H HU3KOJerHPOBAHHBIX cTaJeil - Ta01. 1 1 2, 1J1s Tena10ycToHYHBBIX
XPOMMCTBIX cTaJIeil - Ta0a. 3 u 4, 1715 AKAPONPOYHBIX, KAPOCTOHKUX U KOPPO3HOHHOCTOHKHUX
cTajieil ayCTEHUTHOTO 1 ayCTeHHTO-(eppUTHOrO Kjacca - Ta01. Su 6

Tabiuma 9
Pacuernas PacueTHoe 3HaueHne npejena Tekydectd Ry, MITa (krc/cm®), uis craneit Mapok
Temmneparypa BCrt3 |  092C, 160C [ 20m 20K
CTCHKHU TOJIILIMHA, MM 102 17FC,
cocyza Uik 10 091_2' 17T1C,
anrapara, 10 20 |ceeime 20| 1m0 32 |cBbime 32| mo 160 10rzci
°C

20  |250(2500210(2100) 300(3000)| 280(280(B20(2200)195(1950)270(2700)280(2800
100  |230(230QR01(2010)265,5(2655)240(2400)213(2130)188(1880}240(2400}240(2400
150 | 224(2240197(1970)256,5(2565)231(2310)209(2090)183(1830}231(2310}231(2310
200 | 223(2230)89(1890)247,5(2475P22(2220)204(2040)177(1770)222(2220)222(2220
250 | 197(1970)80(1800) 243(2430)| 218(218()98(1980)168(1680)218(2180)218(2180
300 |173(1730)L62(1620)226,5(2265201(2010)179(1790)150(1500)201(2010)201(2010
350 | 167(1670)147(1470) 210(2100)| 185(185(59(1590)132(1320)185(1850)185(1850
375 | 164(1640140(1400)199,5(1995)174(1740)147(1470)123(1230)162(1620)174(1740
400 - - 183(1830) 158(1580) - - - |158(158
410 - - - 156(1560) - - - |156(156
420 - - - 138(1380) - - - |138(138




Tabmuma 10

PacuerHasi |PacdeTHOE 3HAYCHHE BPEMEHHOro conpoTuBieHns R,, MIIa (krc/cm?), muist craneii Mapok
TeMmepaTypa BC13 | 09°2C, 16°C | 20m 20K 1002, 092
CTCHKH TOJIIAHA, MM 17,FC '
cocyaa uin 10 171"1(:'
ann;agaTa, m0 20 |ceemme 20|  mo 32 cBbIme 32 o 160 10F2Ci
20 460(4600)380(3800) 470(4700)| 440(4400)| 410(4100) | 340(3400) 440(4400)
100 435(4350)360(3600) 425(4250)| 385(3850)| 380(3800) | 310(3100) 385(3850)
150 460(4600)390(3900) 430(4300)| 430(4300)| 425(4250) | 340(3400) 430(4300)
200 505(5050420(4200) 439(4390)| 439(4390)| 460(4600) | 382(3820) 439(4390)
250 510(5100435(4350) 444(4440)| 444(4440)| 460(4600) | 400(4000) 444(4440)
300 520(5200440(4400) 445(4450)| 445(4450)| 460(4600) | 374(3740) 445(4450)
350 480(48001420(4200) 441(4410)| 441(4410)| 430(4300) | 360(3600) 441(4410)
375 450(4500402(4020) 425(4250)| 425(4250)| 410(4100) | 330(3300) 425(4250)
Tabnmma 11
Pacuernas PacueTHoe 3HaueHUE npezena Tekydectd Ry o, MIla (KFC/CMZ), JUISI cTajiell Mapok
TeMmIeparypa
CTEHKH COCyJla UIIN 12MX 12XM 15XM 15X5M 15X5M-Y
ammapara, °C
20 220(2200) 220(2200) 233(2330 220(2200) 400(3000
100 219(2190) 219(2190) 230(2300 210(2100) 3537%3
150 218(2180) 218(2180) 229(2290 207(2070) 3453p45
200 217,5(2175) 217,5(2175 228(2280 201(2010) ,=3375)
250 217,5(2175) 217,5(2175 228(2280 190(1900) (33)
300 212(2120) 212(2120) 220(2200 180(1800) 315§B15
350 206(2060) 206(2060) 213(2130 171(1710) 300g30d
375 202(2020) 202(2020) 210(2100 164(1640) 270§270
400 198(1980) 198(1980) 205(2050 158(1580) 255255
410 195(1950) 195(1950) 204(2040 155(1550) 240244
420 194(1940) 194(1940) 202(2020 152(1520) 2251225
Tabiuua 12
Pacuernas PacueTHOe 3HaUeHNE BPEMEHHOT0 conpoTuieHus R, MIIa (krc/cm®), mis craneit
TemIepaTypa MapoK
cremin coeyA | 12mx 12XM 15XM 15X5M 15X5M-Y
v anmnapara, °C
20 450(4500) 450(4500) 450(4500 400(4000) 600(p000
100 440(4400) 440(4400) 440(4400 380(3800) 5724572
150 434(4340) 434(4340) 434(4340 355(3550) 555555
200 430(4300) 430(4300) 430(4300 330(3300) 535§535
250 440(4400) 437(4370) 437(4370 320(3200) 520520
300 454(4540) 445(4450) 445(4450 318(3180) 503§p03
350 437(4370) 442(4420) 442(4420 314(3140) 4923492
375 427(4270) 436(4360) 436(4360 312(3120) 4843484
400 415(4150) 426(4260) 426(4260 310(3100) 4729472
410 413(4130) 424(4240) 424(4240 306(3060) 4681168
420 410(4100) 421(4210) 421(4210 300(3000) 4621162




Tabmuma 13

Pacuernas PacueTHoe 3HaueHHe Mpeiena TekydecTr Ry o MITa (krc/cm?), juts craneii Mapok
TeMIepaTypa
COE;Z’;K;HH 08X 18I'8H2T|07X13AI'20/02X8H22C6|15X 18H12CATIO| 08X22H6T, |06XH28MJIT,
(KO-3) (UC-46) | (DII-794) (BU-654) 08X21H6M2T|03XH28M/IT
amrmapara,
°C
20 350(3500) | 350(3500) 200(200D) 350(3500 350(B500 220(2200)
100 328(3280)| 260(260Q) 160(160D) 330(3300 3007300 207(2070)
150 314(3140)| 230(230Q) 150(150D) 310(3100 2907290 195(1950)
200 300(3000)| 200(200Q) 135(135D) 300(3000 2837288 186(1860)
250 287(2870)| 190(190Q) 125(125D) 280(2800 2500250 175(1750)
300 274(2740)| 180(180Q) 115(115D) 270(2700 2403240 165(1650)
350 - 170(1700 - - - 160(1600
375 - 165(1650 - - - 157,5(1575)
400 - 160(1600 - - - 155(1550
Tabnmma 14
Pacuernas PacueTHOe 3HaueHHE BPEMEHHOT0 conpoTuieHus R, MITa (krc/cm®), mis craneit
TemIepaTypa MapoK
cTeHku cocyna, | 08X18['8H2T | 07X13AT'20 |02X8H22C6| 15X18H12CYTIO | 06XH28MAT,
wiy annapara, °C (KO-3) (UC-46) (OI1-794) (OU-654) 03XH28MAT
20 600(6000) 670(6700) 550(5500) 700(7000) 550(550(
100 535(5350) 550(5500) 500(5000) 640(6400) 522, %%
150 495(4950) 520(5200)| 480(480D) 610(6100) 512%%
200 455(4550) 490(4900)| 468(468D) 580(5800) 500g%00
250 415(4150) 485(4850)|  450(4500) 570(5700) 4901190
300 375(3750) 480(4800)| 440(440D) 570(5700) 483 5%%
350 - 465(4650) - - 478(4780)
375 - 458(4580) - - 474(4740)
400 - 450(4500) - - 470(4700)
Tabnwma 15
PacuerHas PacueTHoe 3HAaYeHHe Npejena TekydecT Ry o, MITa (krc/cm®), ams craneii Mapox
vy | 120800, | oo1goT
HEEC:;(:a;Z(;Zﬂfc 10X17H13M2T,| 08X17H13M2T, 03X21H21IMATI'B| 03X18H11 |03X17H14M3
' 10X17H13M3T | 08X17H15M3T
20 276(2760) 252(2520) 270(2700) 240(24Q0) 230(2300
100 261(2610) 234(2340) 260(2600) 200(2000) 2109210
150 252(2520) 222(2220) 257(2570) 187,5(1875)95(1950)
200 240(2400) 210(2100) 257(2570) 180(1800) 1807180
250 231(2310) 198(1980) 250(2500) 173(1730) 1704170
300 222(2220) 184,5(1845) 223(2230) 168(1680) 1550)
350 216(2160) 169,5(1695) 215(2150) 162(1620) 1520)
375 210(2100) 162(1620) 212(2120) 160(1600) 1357135
400 205,5(2055) 154,5(1545) 210(2100 160(1600) (13WD)
410 204(2040) 153(1530) - 160(1600) 125(1250)
420 202,5(2025) 151,5(1515) 160(160D) 123(1230)
430 201(2010) 150,75(1508) 160(1600) 122(1220)
440 199,5(1995) 150(1500) 160(1600) 121(1210)
450 198(1980) 148,5(1485) 160(1600) 120(1240)
460 196,5(1965) 147(1470) - -
470 195(1950) 146(1460) - -
480 193,5(1935) 145,5(1455) - -
490 192(1920) 144(1440) - -
500 190,5(1905) 142,5(1425) - -




PacuetHoe 3Ha4YeHNEe npenena Tekydect Ry o, MIla KFC/CMZ), JIJISL CTajieil MapoK

Pacuernaz 12X18H10T, | O8X18HIOT,
TEMICPATYPA | ov18H12T, |  08X18H1ZT,
H;:Ie:;:;[a;zzﬂoac 10X17H13M2T,| 08X17H13M2T, 03X21H21IM4I'b| 03X18H11 |03X17H14M3
+“ | 10X17H13M3T | 08X17H15M3T
510 189(1890) 141(1410) - - -
520 187,5(1875) 139,5(1395) - - ;
530 186(1860) 138(1380) ; ; ;

ITpumeuanue. [Ipenen TekyuecTH UIsi HOKOBOK, COPTOBOro npokara u Tpyo npu 20°C crnexyer npuHUMAaTh:

- IUTsl TOKOBOK U3 ctaym Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T -

- JUIsl TOKOBOK M COPTOBOTO Tpokara u3 cramu Mapku 08X18H10T -

- A

COPTOBOTO IpOKaTa W3

1,15 R ,(copra ) ;

- UTs IOKOBOK U3 ctay Mapok 03X17H14M3, 03X18H11 -

CTald  MapoK

- UIsL COPTOBOTO Ipokara u3 craimu Mapku 03X18H11 -

- ni1st Tpy6 u3 cramu mapku 03X21H2IMAT'B (3U-35) - R

1,2

R%,(mmcra ) .

1,05

12X18H10T,

R%, (mmcra) |
111

R%, (mmcra) |

1,25
o (micra) |
1,14

10X17H13M2T,

- U1 TOKOBOK U3 cTanu Mapku 03X21H2IM4T'B (3U-35) -1, 08|:R§8’2 (moxoBKu)

R, (mmcra )

10X17H13M3T -

rae R§8 , TIPeJieNl TEKYy4EeCTH MaTepHana nokosok onpezeseH no FOCT 25054 o cornacoanuio).

Tabiuua 16
Pacuernas PacueTHoe 3HaueHue npeaena Tekyuectn Ry, MITa (krc/cm®), ams craseii Mapok
TEMIIEpaTypa 12X18H10T, 08X18H10T,
cTeHku cocyma | 08X18H12T, 08X18H12T, ]
uny annapara, | 08X17H13M2T, | 08X17H13M2T, O03X21IHZIMATB|  03X18HIL | 03X17HIAM
°C 08X17H13M3T | 08X17H15M3T
20 240(2400) 210%(2100) 250(2500) 200(2000) 200@0(
100 228(2280) 195(1950) 240(2400) 160(1600) 1807180
150 219(2190) 180(1800) 235(2350) 150(1500) 1653165
200 210(2100) 173(1730) 235(2350) 140(1400) 150150
250 204(2040) 165(1650) 232(2320) 135(1350) 1407140
300 195(1950) 150(1500) 205(2050) 130(1300) 1267126
350 190(1900) 137(1370) 199(1990) 127(1270) 1157115
375 186(1860) 133(1330) 195(1950) 125(1250) 1087108
400 181(1810) 129(1290) 191(1910)|  122,5(1225) 100G}
410 180(1800) 128(1280) - 121,5(1215)  98(980
420 180(1800) 128(1280) - 121(1210 97,5(97
430 179(1790) 127(1270) - 120,5(1205) 97(970
440 177(1770) 126(1260) - 120(1200 96(960
450 176(1760) 125(1250) - 120(1200 95(950
460 174(1740) 125(1250) - - -
470 173(1730) 124(1240) - - -
480 173(1730) 123(1230) - - -
490 171(1710) 122(1220) - - -
500 170(1700) 122(1220) - - -
510 168(1680) 120(1200) - - -
520 168(1680) 119(1190) - - -
530 167(1670) 119(1190) - - -




* s craneir 08X17H13M2T, 08X17H15M3T mpenmen texyuectn npu 20°C pasen 200 (2000) MIla
(xerfem?).

IIpumeuanus:

1. dns moxoBok u3 cramu Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T, mpenensl Tekydecrtd,
npuBeAeHHbIE B Tabn. 16, ymuoxaror Ha 0,83.

2. Jlns coproBoro mpokara u3 craau Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npenenst
TEKy4eCTH, IPUBEACHHbIC B Ta01. 16, yMHOXAIOT Ha OTHOLICHHUE

R;o,z F{;o,z '
240\ 2400

*
rae Rpo, o - IIpeJieNl TEKY4EeCTH MaTepuana COpToBOro npoxara onpeaenes no FOCT 5949.

3. Jlnsg moKoBOK M copToBOoro mpokara n3 craad mMapku 08X18HI10T mpenmens! TeKydecTH, IPHBEACHHBIC B
tabn. 16, ymuoxaror Ha 0,95.

4. ITnst mokoBok u3 craiau Mapku 03X17H14M3 npenerns! TekydecTH, NpUBeACHHbIE B Taba. 16, yMHOXKaIOT Ha
0,9.

5. Jlns mokoBok u3 cranu mapku 03X18H11 npeznens! TekydecTy, npuBeeHHbie B Tabn. 16, ymHoxatot Ha 0,9;
[utsi copToBoro npokara u3 cranu Mmapku 03X18H11 npenenst Tekyuect ymuoxkarot Ha 0,8.

6. s Tpy6 w3 cranmm mapku 03X21H2IMAT'B (3U-35) mpenesibl TeKydecTd, NMpUBEACHHbIE B Tabn. 16,
ymHOXatoT Ha 0,88.

7. Jlnst mokoBok u3 cranu mMapku 03X21H2IMATE (3U1-35) mpenesibl TeKy4decTd, npuBeaeHHbIC B Tabn. 16,

YMHOXAIOT Ha OTHOILIEHHE
R:)o,z F{ao,z ’
250\ 2500

*
rae RpO o - IIpeJieN TeKydecTn Matepuana mokosok onpezenet mo FOCT 25054 fio cornacoBaHuio).

Tabmuua 17
PacuerHast |PacueTHoe 3HaUCHHE BPEMEHHOro conpotupienns R,,, MIIa (krc/cm), muis craneii Mapok
Tel‘i‘;gi;ypa 08X18H10T, | 12X18H1OT,
03X21 | 08X22H6T, 08X18H12T, | 12X18H1ZT.
COVAL I | H21MAT'B (08X 21HEM2T 03X17H14M3|03X18H1T v 1 711 3M2T | 10X 17H13M2T,
pae, 08X17H15M3T | 10X17H13M3T
20 550(5500) _ 600(6000)  500(5000) 520(5200)520(5200) 540(5400)
100 | 540(5400) 583(5830)  474(4740) 450(4500/480(4800) 500(5000)
150 | 535(5350) 550(5500)  453(4530) 433(4330/455(4550) 475(4750)
200 | 535(5350) 515(5150)  432(432d) 415(4150/430(4300) 450(4500)
250 | 534(5340) 503(5030)  412(412d) 405(4050/424(4240) 443(4430)
300 | 520(5200) 500(5000)  392(392d) 397(39701417(4170) 440(4400)
350 | 518(5180 ) 376(3760) 394(3940) 408(4080) 438(4380)
375 | 517(5170 ; 368(3680) 392(3920) 405(4050) 437(4370)
400 | 516(5160 ; 360(3600) 390(3900) 402(4020) 436(4360)
410 ) ] 358(3580) | 388(388D) 400(4000) 434(4340)
420 ; ] 356(3560) | 386(386D) 398(3980) 432(4320)
430 ; ] 354(3540) | 384(384D) 396(3960) 431(4310)
440 ; ] 352(3520) | 382(382D) 394(3940) 430(4300)
450 ; ] 350(3500)| 380(380D) 392(3920) 428(4280)
460 ; ; ) - 390(3900) 426(4260)
470 ; ; ; ; 388(3880) 424(4240)
480 ; ; ; ; 386(3860) 422(4220)
490 ; ; ; ; 385(3850) 421(4210)
500 ; ; ; ; 383(3830) 420(4200)
510 ; ; ; ; 381(3810) 418(4180)
520 ; ] ) ] 380(3800) 416(4160)
530 ; ] ) ] 374%3740) |  412%(4120)

* Jlns pacuetHoit TemmepaTypst crenkd 550C.



Kos¢dunnent imHeiinoro

IIPUJIO)KEHUE 3
Cnpasounoe

Tabiuua 18

pacumpeHust

Mapka ctanu

PacuetHoe 3HaueHue ko3 puimeHra
a-1¢, °C*, npu remmeparype, °C

20-100| 20-200| 20-300| 20-400{20-500

BCr3, 20, 2K

11,6 12,6 13,1 13,6| 14,

09r2C, 1a°C, 11C, 1m1C, 10r2C1, 1a2

13,0 14,0 15,3 16,1 16,

12XM, 12MX, 15XM, 15X5M, 15X5M-Y

11,9 12,6 13,2 13,7, 14,

08X22H6T, 08X21H6M2T

9,6 13,8 16,0 16,0 16,

12X18H10T, 12X18H12T, 03X17H14M3,
10X17H13M2T, 10X17H13M3T, 08X18H10T,
08X18H12T, 03X18H11, 08X17H13M2T, 08X17H15M3T

O Ur oI~ =

16,6 17,0 18,0 18,0 18,

03X21H21M4I'b

14,9 15,7 16,6 17,3 17,

06XH28MAT, 03XH28MIT

15,3 15,9 16,5 16,9 17,

W o Ul

08X18I'8H2T

12,3 13,1 14,4 14,4/ 15,

IIPUJIO)KEHUE 4
Obsizamenvroe

PacyerHble 3HaYEHHUsI MOAYJIS POJOJILHOI YyIPYrocTH

w70

iy

" 18 L

«

&

T 15 N Nl
5 IAN TN
g 14 N

2 N

90 00 I00 408 s00 s80 °C

1 - yrnepoaucThie ¥ HU3KOJETUPOBAHHBIC CTANN; 2 — TEINIOYCTOUYNBbIC U KOPPOZHOHHOCTONKHE
XPOMHUCTBIE CTaJH; 3 - )KAPOIIPOUHbIE, )KAPOCTOUKUE U KOPPO3UOHHOCTOMKHE ayCTEHUTHBIE CTAIN

Tabmuma 19

Moayis npoaonbHoii ynpyroctu 10° E MITa (10° E krc/em®) npu
Cranb temneparype, °C

20 | 100| 150| 200| 250| 300| 350| 400| 450| 500| 550| 600| 650| 700

VYrnepoauctsie n/1,991,91/1,86/1,81{1,76/1,71/1,64/1,55/1,40| - - - - -

HU3KOJICTUPOBAHHBLIC
CTajin

Temnoycroituussie u|2,15/2,15(2,05|1,98(1,95|1,90/1,84(1,78|1,71|1,63|1,54|1,40| - -

KOPPO3UOHHOCTOUKHE
XPOMHCTBIE CTaJH

ZKapormpounsie u|2,00 2,00{1,99|1,97(1,94/1,90 1,85|1,80(1,74|1,67|1,60|1,52/1,43| 1,32

’KapOCTOUKHE
ayCTCHUTHBIE CTAJIH




IIPUJIO’KEHHE 5
Obsi3amenvhoe

Ta6iuua 20

Ko3¢dunneHTs NPOYHOCTH CBAPHBIX LIBOB

3naueHue KO3(PUIUEHTOB MPOYHOCTH CBAPHBIX
IIIBOB
Bu cBapHOTo 1iBa JliuHa KOHTPOIUPYeMbIX | JITMHA KOHTPOJIUPYEMBIX
[IBOB OT OOIIEH [IMHEI [IBOB OT OOIIEH UIMHBI
cocrasiser 100%*  |cocrasnser ot 10 no 50%*
CTBIKOBOM MM TaBPOBBIH C JBYCTOPOHHHM 1,0 0,9
CILIOLIHBIM IpOBapoM, BBITIOJTHIAEMbI i
aBTOMAaTUYECKOM W TOJyaBTOMAaTHYECKOU
CBapKOH
CTBIKOBOM ¢ TOABApKON KOPHS IIBA HJIH 1,0 0,9
TaBPOBBIH ¢  JBYCTOPOHHHM  CIUIOLIHBIM
MPOBAPOM, BBIMOJIHAEMBIN BPYyYHYIO
CTBIKOBOM, TOCTYNHBIN CBapKe TOJIBKO C OIHOM 0,9 0,8
CTOPOHBI M WMEIONIUI B MPOLECCE CBapKU
METAUTHIECKYIO MOAKIAAKY CO CTOPOHBI KOPHS
IBa, MPUJIETAIONIYI0 MO BCEW JUIMHE MIBa K
OCHOBHOMY METAJLTy
Brasp, c KOHCTPYKTHBHBIM 3a30pOM 0,8 0,65
CBAapUBAaEMBIX JeTajeH
CTBIKOBOM, BBINOJHAEMBI aBTOMATUYECKOW W 0,9 0,8
MOJIyaBTOMAaTHYECKOW  CBapKOM C  OJHOU
CTOPOHBI C (UIFOCOBOM WJIM KepaMUYeCKOU
MOAKIAIKOM
CTBIKOBOM, BBINONHAEMBI BPY4YHYIO C OIHOI 0,9 0,65
CTOPOHBI

* OOBeM KOHTPOJSL OINpenessieTcss TeXHUYECKUMH TpeOOBaHMSMM Ha W3TOTOBJIGHHE M IpaBHIaMU
I'ocroprexnanzopa CCCP.

HIPUJIO’KEHUE 6
Cnpasounoe

Tabiuma 21

TepMﬂHbl, HCNMOJb30BaHHBIC B CTaHAAPTE, M UX YC/IOBHbIC 0003HaAYEHHS

Tepmun YcnoBHOE 0003HaUEHUE
[lnomane MomepeYHoro CEYeHust KOJbIia )KEeCTKOCTH, MM (CMZ) Ay
PacueTHbIe JUIMHBI IEPEXOIHBIX YacTel 00edack, MM (CM) ay, a
dakTUYECKHE JUTMHBI TIEPEXOIHBIX YacTel o0edaek, MM (CM) a1ip, ap
bespasmepnbie k0dQUmeHTs B4, By, Bs, By, Bs, B, By
PaccrosiHie MexIy IBYMs CMEKHBIMH KOJIbLIAMH JKECTKOCTH, MM (CM) b
JITHHBL XOp/ OTBEPCTHI B JHUIIAX, MM (CM) b(i=1,23.n

Cymma npubaBOK K paCUSTHBIM TOJIIIHAM CTCHOK, MM (CM) c

IpubaBka Jyisi KOMIICHCAIIMU KOPPO3UH U 9PO3UH, MM (CM) c1

IpubaBka /I KOMIICHCAIIMA MUHYCOBOTO IOMYCKa, MM (CM) c2

[IpubaBka TeXHOJIOrUUECKasi, MM (CM) c3

BHyTpeHHHI THaMETP COCyIa WK armapara, MM (cm) D

Buemnuii 1uaMeTp OKpYXHOCTH JHHUIA WX KPBIIIKH TOJIIWHOW S;, MM D,
(cm)

CpenHuii quameTp MpoKJIaaKu, MM (CM) D
D PEeKTUBHBIN TUaMETp KOHHYECKOH 00edalikyl MPY BHEUTHEM JIABIICHUH, De



Tepmun

VcinoBHOe 0003HaYEHKE

MM (cMm)

OPPEeKTUBHBIA AMAMETP KOHUIECKOW OOEYalKH MPH OCEBOM CXKATHU H
n3rute, MM (cM)

PacueTHBIN JUaMeTp IIIAAKON KOHHYECKOU 00eyaiiku, MM (CM)

PacueTHsIil quaMeTp qaMIna (KPBIIIKKA) U KOHHYECKOH 00edaiiku, MM (cM)
Hapy»xHblii quameTp COCy/Ja WIIM anmapara, a TakKe JUaMeTp MEHbBIIEro
OCHOBaHHsI KOHUUYECKOH obOeuaiiku, MM (cM)

HaumeHnbuinii uaMeTp HapyKHOIH yTOHEHHOH 4aCTH KPBILIKH, MM (CM)
JduameTp 60NTOBOM OKPYKHOCTH, MM (CM)

JluameTp OTBEpCTHS B JHHUIIE HIIH KPBIIIKE, MM (CM)

JluameTp OTBEPCTHI B AHUINAX, MM (CM)

Moayne npomosbHONW yHPYrocTH TpH pacueTHoW Ttemmeparype, Mlla
(kre/em®)

PaccrosiHue MeXay LEHTPOM TSDKECTH IONEPEYHOr0 CEYEHHs KOJIbIla
JKECTKOCTH U CPEAMHHOMN MTOBEPXHOCTHIO 00eUaiiku, MM (CM)

PacueTHOe oceBoe pacTsrHBaroiiee WM CkuMaromiee ycuiue (6e3 ydaera
HArpy3KH, BO3HUKAIOIIEH OT BHYTPEHHErO U30BITOYHOTO WM HAPYHKHOTO
nasienus) H (krc)

Harpyska Ha 605116l KperuteHust Kpbimiku, H (krc)

PaBHopelicTBytowas BHyTpeHHero aaBienust H (krce)

Peaxrus npokiaaxu, H (krc)

Jomyckaemoe pacTAruBarliee nid cxuMaroniee ycunue, H (kre)
Jonyckaemoe oceBoe CXKMMAIOIEe YCHIIME M3 YCIOBHS YCTOWYMBOCTH B
npezenax ynpyrocts, H (krc)

Jomnyckaemoe 0CeBOE CKHMAIOIIEE YCHIIUE U3 YCIOBHS MPOYHOCTH TMPH
¢=1,H (xrc)

Jomnyckaemoe 0oceBoe CXKHMAIOIee YCHIIHE, ONPENesieMOe M3 YCIOBHS
MECTHOM yCTOHYHMBOCTH B mpeenax yupyroctu, H (kre)

Jomnyckaemoe 0oceBoe CXKMMAIOIee YCHIIHE, ONPEIesieMOe M3 YCIOBHS
obuieit ycroitunBocTH B penenax ymnpyroctd, H (krc)

BricoTa BBIMYKJIOH YacTH qHMINA 0e3 ydeTa [HIMHAPUYECKON YacTH, MM
(cm)

JlTiHA UITHHAPUYIECKON YaCTH OTOOPTOBKH JHUIL, MM (CM)

BeicoTa cedyeHHMs KOJIbLIa JKECTKOCTH, H3MepsieMas OT CPEAMHHOMN
MOBEPXHOCTH 0beuaiiku, MM (cM)

O(PPEKTUBHBIA MOMEHT HHEPIIMH pPACYETHOTO IONEPEYHOTO CEUCHUS
KOJIbIIa XKecTKOCTH, MM” (cM”)

MOMEHT  HMHEepLHUH  IIONEePEYHOTO0  CEYSHMS]  KOJbLA  IKECTKOCTH
OTHOCHTEJIbHO OCH, MPOXOJILEH uepe3 LEHTP TSHKECTH IOMEePEYHOTO
ceuenns koibia (orHocHTenbHO ocu X-X), Mm* (em?).

PacuetHpiii 3 (eKTHBHBIE MOMEHT HWHEPIIUH PACUYETHOTO IOMEPEYHOTO
CEeYCHHS KOJIbIA kKecTKoCTH, MM (cM®)

KoaddunmeHT KOHCTPYKIIUH TIIOCKUX JHUII M KPBIIIEK

BbespasmepHbie KO3 PUITEHTHI

KoadpduumeHnt sxectkocTH 00€4alkW, MOJKPCILUICHHON — KOJbIAMH
KECTKOCTH

KosddunmenTt ocnabiaeHus MmIOCKUX JHHUI (KPBIIIEK) OTBEPCTHEM
ITonpaBo4HbBIH KOIPPUITUSHT

Koaddunrent npuseneHus paanyca KpUBU3HbI SJUTUIITHYECKOTO JHUIIA
PacuetHas mMHa OUIMHAPUYECKOW OOeYalKW, YKPEIUICHHON KOJIbIIaMH
KECTKOCTH, MM (CM)

PacueTHas JuiMHa T1agKoi o0edaiiku, MM (CM)

DddexTrBHAs ITHHA KOHUYECKO#t 00euaiiku, MM (CM)

D¢ dexTrBHAs ATHHA CTEHKH 00CUaliKu, yUuThIBAEMasl [IPU ONPEICICHUN
3¢ HEeKTUBHOrO MOMEHTA HHEPIMU, MM (CM)

[pusenennas umHa, MM (CM)

Paccrosiiue Mexy ABYMs KOJIBIAMHU YKECTKOCTH IO OCSM, MPOXOISIIHM
4yepes3 LEHTP TAKECTH MONEPEIHOrO CeUSHHUS KOJIEL] )KECTKOCTH, MM (CM)
PaccrosiHue Mexay KpallHUMHU KOJbLIAMH JKECTKOCTH M CICIYIOLIUMHU

d(i=12 3.0
E

lp

K

Kl! KZ! K3! K4, K51 KGI K7
k

RIS




Tepmun

VcinoBHOe 0003HaYEHKE

3G PEKTUBHBIMH dJIEMEHTAMH KECTKOCTH, MM (CM)

JnvHa TPUMBIKAIOIIETO 3JIEMEHTa, YYWThIBAcMasl TIPH OIpeeCHHA
pacuetHo# muuHbl | wim L, MM (cM)

PacueTHbIil m3rubaronuii MomenT, H-MMm (krc-cm)

JonyckaeMmblii n3rubaronmii MomeHnT, H-MM (krc-cm)

JomyckaeMplii W3ru0aromuii MOMEHT W3 YCJIOBHUS YCTOWYHMBOCTH B
npenenax ynpyrocta H-mm (krc-cm)

JonyckaeMblii M3ruOarOInii MOMEHT M3 YCIOBHS MPOYHOCTH mpu ¢=I,
H-mm (krc-cm)

Kospduruent 3amaca TPOYHOCTH MO BPEMEHHOMY CONPOTUBIICHHUIO
(mpeneny MpoYHOCTH)

KoagduruenT 3anaca mpoYHOCTH 10 NMPEAEy [UTUTETBHON TPOYHOCTH
KoadummenT 3amaca mpoIHOCTH MO TPEACITY MOI3ydeCTH

KoadpummenT 3amaca mpoIHOCTH 1O TPEALITY TEKYIECTH

KoadummenT 3amaca ycToMauBOCTH

PacueTtHOoe BHYTpeHHEe H30BITOYHOE WM HapyxHoe naBieHue, Mlla
(kre/em®)

DKBUBAJICHTHOE JaBJICHHEC TPHU HATPYKCHHM OCEeBbIM ycuamem, MIla
(xrclem®)

DKBUBAJCHTHOE [aBJCHUE NPU HATPYKEHHH W3TUOAOMIMM MOMEHTOM,
MIla (xrc/em?)

JlomyckaeMoe BHYTpeHHee M30BITOYHOE WJIM HapyKHOe jasienue, Mlla
(xrclem®)

JomyckaeMoe Hapy»XHOE IaBJICHIE U3 YCIOBHS YCTOWYHBOCTH B TIpeIeiax
ympyrocrtd, MITa (krc/cm?)

JlomyckaeMoe Hapy»KHOE JaBJE€HHE U3 YCIIOBUs npodyHocTy npu $=1, MITa
(kre/em®)

JomyckaemMoe BHYTpeHHee W30BITOUYHOC MaBJCHWE WM HapyKHOE,
OTIpEJIeIIIEMOE U3 YCIIOBHS TIPOYHOCTH WIIH YCTOMUMBOCTH BCel oOeUaiku
(c kombuamu xectkocti), MIIa (kre/em?)

JonmyckaemMoe HapyXHO€ MJaBJICHHUE W3 YCJIOBHS YCTOMYMBOCTH BCEH
obeuaiiku (C KOJNBIIAMHM >KECTKOCTH) B mpenenax ymnpyroctu, MIla
(xrclem®)

JlomyckaeMoe HapyKHOE JaBJICHHUE U3 YCIOBHS IIPOYHOCTH BCEH 0OeUaku
npu $=1, MIla (krc/em?)

JlommyckaeMoe BHYTPEHHEE W30BITOUHOE [aBJE€HWE WM HapyKHOE,
OMpENIENSIEMOE U3 YCJIOBUS TMPOYHOCTH WM YCTONYMBOCTH OO0€YaiKH
MEIKITy ABYMs COCEIHHMH KOJIbLaMu xecTkoctr, MITa (kre/em?)
JomyckaeMoe TIOTepeyHoe YCHITHE U3 YCIIOBHUSI YCTOMYMBOCTH B MPEIeax
ymnpyrocty, H (kre)

JlomyckaeMoe MONEpPEYHOe YCUIIME M3 yciioBus npodnoctu mpu ¢=1, H
(xrc)

PacueTHoe nonepeunoe ycunue, H (kre)

PaBHOz€ENCTBYOMIas BHYTPEHHETO AaBjieHus Ha quuiie (kpeimky), H (krc)
Jonyckaemoe nonepeunoe ycunue, H (krc)

Pajnyc KpUBM3HEI B BEPIIMHE JHUIIA [0 BHYTPEHHEN MOBEPXHOCTH, MM
(cm)

Bonropas Harpyska, H (krc)

Peaxrus npokiaaxu, H (krc)

MuHUMaNbHOE  3HAYEHHE Tpelena TEKy4eCTH NpPH  pacuyeTHON
Temneparype, MITa (krc/cv?)

MuHuMa bHOS 3HAYCHHE Mpeienaa TexkydecTw, npu temmeparype 20°C,
MIla (krc/em?)

MuHUMaNbHOE 3HAYEHHWE YCIIOBHOTO MpEesia TEKYyIeCTH TPH PacueTHON
TeMmnepatype (HampsDKeHHe, TPH KOTOPOM OCTATOYHOE VIUTHHCHHUE
cocrasmsier 0,2%),MIIa (krc/cm?)

MuHMMaNbHOE  3HAYEHHE  YCIOBHOTO  Mpeleia  TEKydecTH  pH
temneparype 20°C, MIla (krc/cm?)

MunnmanbsHOE 3HAa4YCHUC BPEMCHHOT'O COIIPOTUBJICHUSA (npe,uena

K
M
M]
[Mle
Ml

Ny
Ny

PF
Pu
[P
[Ple
[Pl

[pl1

[plse

[Pl1n

[pl2

[Qle
[Q]n




Tepmun

VcinoBHOe 0003HaYEHKE

IPOYHOCTH) TIPH pacyeTHOI Temmepatype, MIIa (krc/cm?)

CpenHee 3HAaYCHHE Mpeiela UIMTEIbHOM mpouysoctd 3a 10° 4 mpu
pacueTHoii Temmeparype, MITa (krc/cm?)
Cpennmii  1%-HbpIH  TIpenen  MOJ3YYeCTH
temmeparype, MIla (krc/cm?)
MuHMMaNbHOE 3HAYEHHE YCIIOBHOTO MpEeia TEKYYeCTH TPH PacueTHON
TeMneparype (HanpsbKeHHe, I[PU  KOTOPOM OCTATOYHOE YIUTHHEHHUE
cocrapmser 1%),MIla (krc/cv?)

BHyTpeHHHIT paanyc OTOOPTOBKM KOHHUYECKOW oOcuailku (mHMILA), MM
(cm)

Paanyc BBITOUKH, MM (CM)

HapyHblii pagnyc 0TOOPTOBKH TOPOCHEPHUECKOTO AHHUIIA, MM (CM)
WcnonaurensHas TONIIMHA CTEHKH 00euaiiki, MM (0M)

WcnonHuTebHas TONIIMHA CTEHKH KOHMYECKOM 00eyaiiku, MM (CM)
TonmuHa KPBILKA B MECTE YIIOTHEHHS, MM (CM)

PacueTHas TOJIIIMHA CTEHKH 00eYaiku, MM (CM)

PacueTHas TONIIKMHA CTEHKH KOHUYECKOM o0euaiiku, MM (cM)

PacyeTHast TONIIMHA CTEHKW IHMINA (KPBINIKH) MM TIEPEXOJHONW YacTH
KOHUYECKON 0Oeuaiiku, MM (CM)

PacueTHas TONIIKMHA CTEHKH MEPEXOIHOM YacTH 00eYaiiki, MM (CM)
VcrosTHUTEBHAS TONIIMHA CTEHKH TOPOMAAIBLHOTO TIEpeXo1a KOHMIECKON
obevaiiku, MM (cMm)

VcrosHUTEbHAS. TOJIIMHA CTCHKH ITOJIOTOT0 KOHHYECKOTO JHHINA, MM
(cm)

PacueTHas TONIIMHA CTEHKH MEPEXOAHON YaCTH C TOPOHTATBHBIM
epexo0oM, MM (CM)

PacueTHas TOJIIIMHA ITOJOrOro JHUINA, MM (CM)

3a 10 mpum pacueTHol

D heKTHBHBIE TOJIIMHBI CTEHOK IIEPEXOIHOM YacTh obeuaek, MM (CM)
VcriosHuTEbHAS. TOJIIMHA CTCHKH JHWINA (KPBINIKK) WIH MEPEXOXHON
YaCTH KOHUYECKOU 00euaiiku, MM (CM)

WcnonuurenbHas TONIIMHA CTEHKU MEPEXOIHON YacTH obeuaiiku, MM (cM)
TonuuHa KPBIIKYA BHE YIUIOTHEHUSI, MM (CM)

TonuuHa yTOHEHHOM YaCTH JHUIIA B MECTE KOJIbIIEBOU BHITOUYKH, MM (CM)
uprHa MONIEPEYHOTO CEYCHHUS KOJIbIIA )KECTKOCTH B MECTE €0 MPUBAPKU
K o0euaiike, MM (CM)

Hecymas mmprHa KoJIbIEBOrO CBAPHOIO IiBa, MM (CM)

ITonoBrHa yriia pacTBOpa MpH BEpIINHE KOHMYECKOH 00SHaiKu, Tpa
KoadpummenTtsr popmsr

[TompaBouHbI KO3 GUIUEHT K TOITyCKAaeMbIM HAIPSHKCHUSIM

OTHOLIEHUE AOIYCKaeMBbIX HaNpPsDKEHUI @
[o],

I'mbxocTh >memMeHTa

JlomyckaeMoe HaIpsKCHHE IPH pacdeTHoit Temmeparype, MITa (kre/cm?)

Honyckaemoe Hanpsbkenue npu temrneparype 20°C, MIla (KFC/CMZ)

Jomnyckaemoe HampsbKeHHe MAJsi KOJbllda JKECTKOCTH MpPU  PacUeTHOM

temmeparype, MIla (krc/cm?)

Homyckaemoe  HampspkKeHHWE JUId  IIEpEeXOJHBIX  YacTed  oOeyaex

(uMIMHOPHUYECKUX M KOHHYECKHX) OpH pacyeTHo# Temmeparype, Mlla

(xrclem®)

MakcumanbHasi CyMMa JUITMH XOpJ OTBEpCTHi B Haubosee ociablieHHOM

JIMaMeTPaIbHOM CEUCHUH JHHUINA WM KPBIIIKH, MM (CM)

KoahunmenTsl npoyHOCTH CBapHBIX IIBOB

KoaunmenTsl NpoYyHOCTH CBAapHBIX IIBOB B TOPOCHEPUUECKUX THHILAX

(B 3aBUCHMOCTH OT PacIoI0KEHHs)

KoaddunmeHT npoYHOCTH CBAPHBIX IIBOB KOJIbI[A )KECTKOCTH

KoadhpumueHT mpoaHOCTH MPOIOIEHOTO CBAPHOTO II1BA
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Tepmun

VcinoBHOe 0003HaYEHKE

PacueTHbIl KO3QGUITUEHT MPOYHOCTH CBAPHOTO IITBA o,
KoadhpummeHT mpoIHOCTH KOJIBIIEBOTO CBAPHOTO IIIBA O
KosdhdummeHT mpoyHOCTH  MOMEPEYHOro  CBAapHOTO  IBa IS b,
YKPEIUIIONETO KOJIbIIa

KoadduurenTs! cHIKEHHS DOMYCKAaeMBIX HANPSKCHWH NpPU pacdyere Ha

YCTOMYHUBOCTB:

- U3 YCJIOBHSI MECTHOM YCTOHYMBOCTH IIPU OCEBOM CXKaTHUU (0]
- U3 YCJIOBHS O0IIEH YCTOMYNBOCTH MPH OCEBOM CHKATHH ¢,
- U3 YCJIOBHSI MECTHOW YCTOWIMBOCTH TIPH U3THOE ¢s

IIPUJIOJKEHHUE 6 (M3amenennas pegakuus, Ilonp. 1997)






