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3a NPUHATKE NporonocoBanun.
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KasaxctaH KZ [occrangapt Pecnybnukm KasaxcTan
Kuprusus KG KelpreiactangapT
Mongoea MD Mongosa-CtaHgapT
Poccuiickas degepauus RU Poccranaapt
TagXukucTaH TJ TagxukucTaH
TypkmeHuncTaH ™ aeroccnyxba «TypkMeHCTaHgapTnapbi»
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Ne 1169-cT mexrocygapctaeHHbIi ctaHaapT FOCT 31846—2012 BBeaeH B AeNCTBME B KAUECTBE HaLMOHabHOro
ctaHgapta Poccuiickon ®egepauum c 1 sHapst 2014 .

5 CtaHpapT nogrotoBneH Ha ocHoe NpumeHeHust FTOCT P 53337—2009
6 BBEEH BMNEPBLIE

UHebopmayusi o ssedeHuu 8 delicmeue (MpekpatueHuu delicmaust) Hacmosiuie2o cmaHdapma rybnukyem-
C5 8 EXXKEMECSYHOM yKazamerne «HauuoHansHbie cmaHdapmely.

UHgbopMaLusi 06 UBMEHEHUSIX K HacmosiLueMy cmaHdapmy rybruKyemcsi 8 exe200Ho u3dasaemMom UHhOop-
MayUOHHOM yKasamerse «HauuoHaneHbie cmaHdapmbl», @ MeKCm U3MEHEHULU U rornpasoK — 6 eXEMECSHYHO
usdagaeMoM UHGbOpMaUUOHHOM yKasamersie « HayuoHarnbHble cmaHoapmsi». B criyyae nepecmompa uninu omme-
HbI Hacmosilea0 cmaHOapma coomeemcmsyrouasi uHghopmauyusi 6ydem orybiriukogaHa 8 exxeMecsiYHo u3dasa-
eMOM UHGbopMaUUOHHOM yKkazamene «HayuoHaneHbie cmaHoapmbi»

© CraHgapTuHdopM, 2013

B Poccuiickoin degepauumn HaCTOALLMI CTaHOAPT HE MOXKET ObITb MOMHOCTLIO UM YaCTUYHO BOCMPOU3BE-
[eH, TUpaXXMpOoBaH U pacnpocTpaHeH B kavecTse oduLmanbHoro uagaHus 6es paspelueHus degepanbHOro areHT-
CTBa Mo TEXHUYECKOMY peryniMpoBaHnio U METPONOMA
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M E XTOGCVYAAPTCTIBETHHUB H# C TAHDAOAPT

CNEUWANbHbLIA NOABWXHOW COCTAB

Tpeﬁoaauuﬂ K NTPOYHOCTU HeCcyLuXx KOHCprKI.I.VIVI
u AUHaMUYeCKUM KadecTBaM

Special rolling stock.
Requirements for bearing structure strength and for dynamic properties

Oarta BBeaeHna — 2014—01—01
1 O6nacTb NnpumeHeHUA

HacToawwmii ctaHaapT ycTaHaBnuMBaeT 06bem pacieToB U UCbITaHUI s onpeAeneHns Y oLeHKW nokasa-
Tenen AMHaAMUKM U NPOYHOCTU cneuuansHOro NoaswxHoro coctaea (ganee — CINC), B T. 4. cTpenoBbiX KpaHOB
(nanee — KC) Ha »xene3HogopoXXHOM X0Ay XO3ANCTBEHHOTO Ha3HaYeHUS, a Takoke NpeaHasHaqYeHHbIX 419 BbINosi-
HeHWs aBapUNHO-BOCCTAHOBUTENbHBIX paboT.

HacTosawwuii ctaHgapT onpeaensieT Tpe6osanua ana o6ecneveHnss Heo6xoaMMbIX NokasaTenen AMHAMUKK
3KUNAXKHbIX YacTer, NPOYHOCTU METANNIOKOHCTPYKUMIA rNaBHbIX paM, Ky30BOB, KabuH, pam Tenexek, LWKBOpHEN,
HeCyLLMX KOHCTPYKLUMIA pabovnx opraHOB, 3N1EMEHTOB PECCOPHOro NoABELLMBaHWS, TAFOBOrO NPUBOAA, KONIECHBIX
nap (konecHbIX LeHTpoB, 6aHaaxew, ocew KonecHbIX nap U Ux coeguHeHni), byke, a Takke aeTanein KpenneHus u
CTPaxoBKM, KOTOPble HeoBXoAMMbI 4151 HAAEXKHOrO COeANHEHUS U YAEPXXaHUA B TPAHCMOPTHOM NONOXKEHUN pabo-
YMX OpraHoB, NPedoXpaHeHUsl X OT BbIXOAa 3a YCTaHOBNEHHbIE rabapuTsl U NAAEHUA HA NYTb.

HacTosiwumiA cTaHgapT He pacnpocTpaHseTcs Ha cocTaBHble YacTu KC, Haxoasawmecs B BeAeHUn TexHaa-
30pa rocyapcTBa, YNOMSIHYTHIX B MPEAMCIOBWK Kak NPOorofioCoBaBLUMX 32 MPUHATAE MEXTOCYAapCTBEHHOrO CTaH-
aapra.

2 HopmaTuBHbIe CCbINKK

B HacTosiLLeM cTaHaapTe MCMonb3oBaHbl HOPMATUBHLIE CCbITKM Ha CreaytoLne cTanaapTsl:

FOCT 380—2005 Cranb yrnepogmncTas 06bIKHOBEHHOTO kavecTsa. Mapku

FOCT 398—2010 BaHaaxum YepHOBbIE A1 XKENEe3HO40POXHOIO MOABUKHOMO cocTaBa. TEXHUYECKME YCIIOBUS

FOCT 535—2005 MpokaT copToBoW 1 haCOHHbIN 13 CTanu YriepoanCToin 0bbIKHOBEHHOTO kKavecTBa. ObLwme
TexHUYeck1e ycnosus

FOCT 977—88 OTtnuBkM cTanbHble. ObLLMe TEXHUYECKUE YCIOBUS

FOCT 1050—88 Mpokat copToBOiA, KanNnMBPOBaHHLIN, CO creLuanbHO OTAENKO MOBEPXHOCTH U3 YrIiepoau-
CTOI KAYEeCTBEHHOW KOHCTPYKLMOHHOM cTanu. OBLLmMe TEXHUUEeCKME YCIOoBKS

FOCT 1215—79 OTnMBKM 13 KOBKOro YyryHa. OB6Lne TeXHUYecKUe yCroBus

FOCT 1412—85 YyryH ¢ nnacTuHYaTLIM rpaduToM Ansa oTnusok. Mapku

FOCT 1425—93 Peccopbl NUCTOBbIE AN MOABUKHOMO COCTaBa XXeNe3HbIX Aopor. TexHn4eckme ycnosus

FOCT 1452—2011 Mpy>XuHbI LUNUHAPUYECKNE BUHTOBbLIE TENEXEK W YAAPHO-TSrOBLIX NPUGOPOB NOABWKHO-
ro cocTasa XesnesHblx gopor. TexHu4eckme ycrnosums

FOCT 1497—84 (MCO 6892—84) MeTansbl. MeTogbl UCNbITaHWA Ha pacTskeHne

MOCT 1583—93 CnnaBbl antoMUHNEBbIE NUTElHbIE. TEXHNYECKUE YCIIOBUS

FOCT 1759.4—87 BonTbl, BUHTLI 1 LWNUALKA. MexaHu4yeckne cBolcTBa U MeToAbl UCMbITaHWUA

FOCT 2246—70 lNpoBonoka cTanbHas ceapoyHasi. TeExHU4eckue ycrnosums

FOCT 4491—86 LleHTpbl KonecHble NUThIEe 7151 MOABUXKHOIO CocTaBa XenesHbix gopor konen 1520 Mm.
O6LLMe TeXHUYecKne ycroBms

FOCT 4543—71 MNMpokaT 13 NermMpoBaHHOW KOHCTPYKLIMOHHOW cTann. TexHuyeckre ycrnosus

UzpgaHne ohnumnanbHoe
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FOCT 4728—2010 3aroToBKM 0ceBble 151 KENE3HOAOPOXHOrO NOABUMKHOIO cocTaBa. TexHUYeckue ycroBust

FOCT 5457—75 AueTuneH pacTBOPeHHbIV U ra3006pasHblii TeXHUYECKUA. TeXHUYeckue ycrioBus

FOCT 5520—79 NpokaT NUCTOROI U3 YyrNepoAUCTON, HU3KONErnpoBaHHOM 1 NErMpoBaHHON cTanu Ans KoT-
noB 1 cocyaoB, paboTatoLwumx noa AasneHvemM. TexHuueckue ycnosus

FOCT 5582—75 NpokaT TOHKONUCTOBOMW KOPPO3UOHHO-CTOMKUI, XKapOCTOMKNIA M XKaporpoYHbIi. TexHudec-
Kue ycrnoBusi

FOCT 5583—78 (MCO 2046—73) Kucnopopg razoobpa3sHbivi TEXHUYECKUIA U MeauUMHCKUA. TeXHUYeckre
ycrioBus

FOCT 5632—72 CTanu BbICOKONEerMpoBaHHbIE U CriNaBbl KOPPO3UOHHO-CTOMKUE, XKapOCTOMKUE U KapornpoY-
Hble. Mapku

FOCT 6331—78 Kucnopog XXuakuii TEXHAYECKUA U MeaULMHCKUIA. TeXHUYeckue ycnosust

FOCT 6713—91 NpokaT HU3KoNerMpoBaHHbIA KOHCTPYKLMOHHBIN A5 MOCTOCTPOEHUSI. TeEXHUYEeCKUe YCroBust

FOCT 7293—85 YyryH ¢ waposuaHbIM rpaduToM st oTANBOK. Mapku

FOCT 7350—77 Cranb TONCTONMCTOBAs KOPPOIUOHHO-CTONKASA, XKapOCTONKas U kaponpoyHast. TexHudeckme
ycnoBus

FOCT 7565—81 (MCO 377-2—89) YyryH, ctanb 1 cnnasbl. MeTog otbopa npob gnst onpegeneHust Xumu-
4YecKoro coctasa

rOCT 8050—85 [igyokuce yrnepoaa rasoobpasHas v xuakas. TexHudueckme ycrosus

FOCT 8479—70 MokoBKM U3 KOHCTPYKLIMOHHOI YrnepoaucTon 1 nermposaHHon ctanu. ObLme TexHu4eckme
ycrnosust

FOCT 8617—81 Mpochunu npeccoBaHHbIE U3 aMFOMUHWA U anNOMUHUEBBIX CMaBOB. TeXHUYeCcK1e YCroBus

MOCT 9012—59 (MCO 410—82, UCO 6506—81) MeTannbl. MeToa nsmepeHuns TeepaocTv no BpuHensto

FOCT 9045—93 MpokaT TOHKONMCTOBOM XoriogHOKaTaHbIl U3 HU3KOYrNepoaANCTON KauecTBEHHOW cTanu ans
XOS04HOW LUTaMNOBKW. TeXHUYECKUe yCroBus

FOCT 9466—75 OnekTpoabl MOKPbITble MeTaNIMYeckne 4nsa py4HoOM AyroBoi cBapkv ctanew U Hannaeku.
Knaccudomkauums 1 obLime TexH1u4eckue ycroBus

FOCT 9467—75 OneKkTpoAbl MOKPLITLIE METANNUYECcKUe ANA PYHHON AYroBOW CBAPKN KOHCTPYKLUMOHHbBIX U
TEennoycTonumMBbLIX cTanei. Tunkel

FOCT 10052—75 3nekTpoAdbl NOKPbLITLIE MeTanIMyecKkme ansi py4Hown Ayrosoi CBapku BbLICOKONENMpoBaH-
HbIX cTanei ¢ ocobbiMy ceoCTBAMU. TUMbI

FOCT 10157—79 AproH razoo6pasHbli 1 XUAKWIA. TeXHUYeckue yCroBust

FOCT 10304—80 3aknenku knaccos To4HOCTU B n C. O6Lume TexHuyeckue ycnosust

FOCT 10791—2011 Koneca LenbHokaTaHble. TexHu4eckue ycrnosust

FOCT 10885—85 Cranb n1cToBast ropsivekaTaHas ABYXCIONHas KOPPO3UOHHO-CTOMKAsA. TexHuJeckue yc-
nosusi

FOCT 14637—89 (MCO 4995—78) NpokaT ToNCTONMCTOBON U3 YINEPOAUCTON CTarniv 06bIKHOBEHHOIO Kaue-
cTBa. TeXHN4eckue ycnoBus

FOCT 14955—77 Cranb KayecTBeHHasi Kpyrnasi Co cneluanbHON OTAeNKoW NMoBepXHOCTU. TexHudeckue
yCrosus

FOCT 14959—79 Mpokat 13 peccopHO-NPYXUHHOW YrnepoauUCToA U NermpoBaHHON ctanu. TexHudeckue
ycrnosus

FOCT 16523—97 NMpokaT TOHKONNCTOBOW U3 YrNepoANCTON CTann Ka4eCTBEHHON U 0BLIKHOBEHHOTO Kaue-
cTBa obLLero HasHavyeHus1. TexXHUYeckne ycnosust

FOCT 18855—94 (MCO 281—89) MoaLwmnHukm kaueHus. dnHaMmmieckas pacqyeTHasa rpy3onogbeMHOCTb U

pacyeTHbI pecypc (AONTOBEYHOCTL)

FOCT 19281—89 (MCO 4950-2—81, UCO 4950-3—81, UCO 4951—79, UCO 4995—78, UCO 4996—78,
MNCO 5952—83) Mpokat 13 cTanu noBblLLeHHON NpoYHOCTW. OBLLMe TeXHNYeCKe YCIOBUSA

FOCT 19905—74 YnpouHeHWe MeTannmueckmx naaennii NoOBepxXHOCTHOM XMMUKO-TepmMmdeckoi o6paboT-

koit. CocTaB obLux TpeboBaHui

FOCT 21354—87 Mepenaun 3ybuatble, LMIMHOPUYECKUE 3BONbBEHTHbLIE BHELLHEro 3alenneHns. Pacyet Ha
NPOYHOCTb

FOCT 21357—87 OTnNuBKM 13 X/1aJ0CTONKOM N UBHOCOCTONKON cTanu. ObLUMe TeXHUYECKUe YCIoBUS

FOCT 21631—76 NncTbl U3 antoMUHUA 1 anNtoMUHUEBBIX CMNABoB. TEXHUYECKNEe YCIoBUS

FOCT 22536.0—87 Ctanb yrnepoamnctast U vyryH HernermposarHbii. O6Lme TpeboBaHNs K MeTogam aHanmaa

FOCT 22703—91 OeTanu nuTble aBTOCLLENHOro YCTPOWCTBA NOABWKHOIO COCTaBa Xene3HbIX 4opor Koreu
1520 mm. OBLLMe TeXHUYECKUE YCIOBUSE

2
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FOCT 23207—78 ConpotueneHue yctanoctu. OCHOBHbIE TEPMUHBI, onpedeneHns u 06o3HaveHust

FOCT 26271—84 lNpoBoroka NopoLLKoBas AS1s1 AYroBOI CBapKK YrnNepoaUCTbIX U HU3KONErMpoBaHHLIX CTa-
nei. O6Lume TexHUYecKue ycroBus

FOCT 27772—88 INpokaT Ansi CTpoUTenbHbIX CTarnbHbIX KOHCTPYKUMA. ObLLMe TEXHUYECKUE YCITOBUSI

FOCT 30803—2002 Koneca 3y64aTble TSroBbiX nepefay TAroBoro NoABUXKHOIO cocTaBa MarmcTpanbHbIX
XenesHbix gopor. TexHu4eck1e ycrnoBust

FOCT 31334—2007 Ocu ansa noaBWXKHOTO cocTaBa XeresHbIx Aopor koneu 1520 mm. TexHuyeckue ycnosusi

FOCT 31847—2012 KonecHble napbl cneupanbsHOro noasuxkHoro coctasa. ObLuue TexHUuyeckue ycrosusi

Mpwu™meyaHwue — Npy NoNb30BaHUM HACTOSILLMM CTAHAAPTOM LienecoobpasHo NpoBepuTh AEWCTBUE CCbINIOY-
HbIX CTaHAApTOB «HauumoHanbHble CTaHaApThI», COCTABMEHHOMY MO COCTOSIHUIO HAa 1 sIHBaps TeKyLero roaa, v no cooT-
BETCTBYIOLUMM MHGOPMALMOHHBIM YKa3aTensM, onyGrnMkoBaHHbIM B TEKYLLEM rogy. Ecnu ccbinoYHbii cTaHgapT 3aMmeHeH
(M3meHeH), TO Npu NMOMb30BaHUM HACTOSILUMM CTAHAAPTOM CriefyeT PyKOBOACTBOBATLCA 3aMEHSIIOMM (M3MEHEHHbIM)
craHgaptoM. Ecnu ccbinouHblil cTaHaapT OTMeHeH 6e3 3aMeHbl, TO MONoXeHUe, B KOTOPOM [aHa CCbIflka Ha HEro,
NPUMEHSIETCSA B YaCTU, HE 3aTPaIMBAaIOLWE 3Ty CCbIMKY.

3 TepMmuHbI U onpeaeneHust

B HacTosiLLleM cTaHaapTe NpYMeHeHbI crieqytoLime TePMUHbI C COOTBETCTBYIOLLUMU onpeaeneHUsIMU:

3.1 TpaHcnopTHbLIA pexum: [1BkeHne ClrNC ¢ KOHCTPYKLMOHHON NN MakcmarnbHO paspeLLeHHOMW CKopo-
CTblo CBOMM Xof0oM (anst camoxoaHbix CINC), B cocTaBe noesga unu ¢ otaenbHbIM JIOKOMOTUBOM.

3.2 pabouun pexum: BoinonHeHne CIC dyHKUMIA Mo ero HasHauyeHuo (pabounx onepawui).

3.3 KOHCTpPYKLMOHHas cKkopocTb: CKOPOCTb, YCTAHOBMEHHAs TEXHUYECKUM 3afaHueM, anst ABKEHMS]
CINC Ha NpssMOM ropuU3oHTanNbLHOM ydacTKe NyTy OTSIMYHOIO UM XOPOLLIEro COCTOSIHUSI.

3.4 Ha3Ha4YeHHbIW cpok cnyx6bl: KaneHaapHasi IpoAOMKUTENBHOCTL 3KCNyaTaLuuy, Npu Ao0CTUXKEHUN
KOTOpOW aKkcrnyaTaumsi obbexta AomkHa GbiTh NpekpalleHa He3aBUCUMO OT TEXHUYECKOrO COCTOSHUS.

3.5 HazHauyeHHbIN pecypc: CymmapHas HapaboTka, NpyU AOCTUXEHUN KOTOPOM aKcnnyaTaums obbekra
OomkHa BbITh NpekpalleHa.

3.6 TexHUYeckum pecypc: lNpeaensHbiil U3HOC UNK yxyaweHue usnieckux CBOMCTB MaTepuarnos ane-
MEHTOB KOHCTpyKUuM CINC o npegensHo A0MYCTUMBIX 3HAYEHUIA, a Takke 0TKas OAHOro WU HECKONbKUX 3f1eMeH-
TOB, BOCCTAHOBMEHMWE KOTOPbLIX HE MPegycMOoTPEHO HOPMAaTUBHBLIMU AOKYMEHTaMU.

3.7 Hecywme KoHcTpyKuumn CIC: KoHCTpYKLUMK, BOCAPpUHUMAIOLNE 3KCNAYTaUNOHHbIE HarpysKku.

3.8 akunaxHas yactb CIMC: KoHcTpykums, NpeacTaBnstoLLan cobori NoBo3Ky, obecnevvsaroLLyto ABuxke-
Hue CINC no penbcoBoii konee U npeaHasHavYeHHYyHo Asl yCTaHOBKW CUMOBOro U BCNoMoraTenbHoro obopyaosa-
HWs1, paboynx opraHoB, NPMBOAOB, TOPMO3HOW CUCTEMBI, CpeaCcTB 0BCNYKUBAHUS.

3.9 msirkoe HarpyxeHue: Linknnueckoe HarpyxeHue npu NoCTOSIHHOM aMnUTyae HanpskeHUn.
3.10 xecTKoe HarpyxeHue: Linknnueckoe HarpyxeHune npu NOCTOSAHHOM amMnuTyae Aedopmauui.

4 Tpe6oBaHusA K AUHAMNYECKMM KayecTBaMm, BO3AENCTBUIO Ha NYTb, OCEBOM
Harpyske U pasBecKe aKuMnaxa

4.1 MNokazaTenv guHaMUYecKUX Ka4ecTB, BO3AENCTBUA Ha MyTb, OCEBOW HArpy3KuX, pasBecku akunaxa npu-
BeaeHb! B Tabnumue 1.

Tabnuuya 1

HaumeHoBaHne nokasartens 3HadeHue nokasarens

PamHble cunbl MO OTHOLIEHWIO K CTATUYECKON Harpyske OT KOMEeCHOM Mapbl Ha perbChbl
P, He Gonee:

- onsa webeHouHoro Gannacta 0,4 Pe,

- Anf rpaBuNHOINO 1 necyaHoro Gannacra 0,3 Py

KoathbuumeHTbl BEpTUKaNbHOW AMHAMUKM GYKCOBOW CTYMEHW PecCOPHOro nogseluvBa-
HUS K,, He Bonee:

- Ans cnyxebHbIX aBTOMOTPUC 0,4
- ons camoxogHoro CIIC 0,5
- ansi HecamoxoaHoro ClC 0,7
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OkoHyaHue mabnuust 1

HaumeHoBaHue nokasatens 3HaveHue nokasatens

KoacdbcurumeHnt 3anaca ycTomumBOCTM OT BKaTbiBAHWUS KONMECa Ha FOMOBKY penbca 1, He

MeHee 1,5
KoagppmumeHT 3anaca yCTOAUMBOCTM OT OMPOKWABLIBAHNS Koy, HE MEHEE
- HapyXy KpnBon 1,5
- BHYTPb KpUBOMW 1,2

KoatbprumeHT KOHCTPYKTMBHOIO 3anaca K, He MeHee:

- ana camoxogHoro CI1C 1,6
- ana HecamoxoaHoro CI1C 1,8
3anac Ha OTHOCUTENbHbLIE NEepPEMELLEHUsT AMEMEHTOB 3Kunaxa OTtcyTcTBME KacaHusi
BepTukanbHble yckopeHusl Ky3oBa (rmaBHOW pambl), He Gonee:

- Ans cnyxebHbIX aBTOMOTPUC 0,49
- ana camoxogHoro CI1C 0,59
- ans HecamoxogHoro Cl1C 0,79
lopu3oHTanbHbIE YCKOpPEeHUsl Ky3oBa (ImaBHO pambl), He Goree:

- Ans cnyxe6HbIX aBTOMOTPUC 0,359
- ana camoxoaHoro CINC 0,409
- ansi HecamoxogHoro CI1C 0,459

lMoka3saTtens NNaBHOCTM X0Aa B BEPTUKANbHOM M FOPU3OHTanbHOW nnockoctax Wg n W,
He Gonee:

- ANs cnyebHbIX aBTOMOTPUC 3,75
- ansi camoxopgHoro Cl1C 3,85
- ans HecamoxogHoro CI1C 4,00
HanpspkeHusi B HAPY)KHOWM M BHYTPEHHEN KpOMKax nofowBbl penbcoB, MlMa, He Gonee 240
Hanpsikenus B wnane nog noaknagkon, MMa, He Gonee 2,2
Hanpsikenus B 6annacte nog wnanon, MMa, He Gonee:
- npu webeHouHom Gannacte 0,5
- Npwv rpaBuHOM U necyaHoM Gannacrte 0,3
OTKNOHEeHNe (HaKTUYECKOrO 3HAYEHMST CUIbl TSXKECTU OT MPOEKTHOro 3Hadvenust, %, He

G6onee 3
PasHocTb Harpy3ok rno korecam konecHow napsl, %, He Gonee
- gna camoxogHoro Cr1C, kpome CIIC* 4
- ansa HecamoxogHoro Cr1C*
PasHocTb Harpy3ok no npuvBoAHbIM OCsIM B ogHow Tenexke CIC, %, He Gonee 3

* [ns cneunansHOro MoABMXXHOTO COCTaBa, MPMMEHSIIOLWEro B KOHCTPYKUMM SKUMaXKHOW YacTn Tenexku mone-
nen 18-100, 18-101, 18-102, 18-522, 18-9800, YB3-10 M v apyrve Tenexku ¢ onopov Ky30Ba Ha LEHTparnbHylo MsTY,
B COOTBETCTBUM C MPUNOXKEeHnem U.

5 Tpe6oBaHusa Kk NnpoYyHOCTU U pecypcy CIC

5.1 CospnaBaeMble KOHCTPYKLUK AOMKHLI 06ecnednBaTb HEOBXOAUMYO HECYLLYHO CMOCOBHOCTL M TEXHW-
Yeckuii pecypc BCeX 3M1eMeHTOB, npedHasHauYeHHbIX AMsi BOCMPUATUSA SKCMNYTaLMOHHbIX HArpy3okK, B TeYeHue
Ha3Ha4YeHHOro cpoka Cnyxobl.

5.2 HecyLuyto cnocoBHOCTL 3/1eMEHTOB KOHCTPYKLMMW OLIEHUBAIOT MO A0MNycKkaeMblM 3HaYEHUSIM:

- HaMNpPSKEHWIA;

- k03hPULIMEHTOB 3amnaca CoNPOTUBMNEHUS YCTanocTu;

- k0adhpULIMEHTOB 3anaca A0NITOBEYHOCTU.

5.3 MNpu HanpsbkeHUsIX 3a NpeaenoM ynpyroctu paboTy KOHCTPYKLMW paccMaTpMBatoT B YCIIOBUSIX KBA3W-
CTaTU4ECKOro 1 ManoLyKIIOBOro yCTanoCTHOrO HarpyXeHui.

5.4 HecyLume koHCTpyKumm CMC 1 yanel kpenneHus 060pyaoBaHns He A0MKHbI NOABEpraTbCs pe3oHaHc-
HbIM konebaHUsiM BO BCeM guanasoHe CKopocTei ABukeHus. YacToTa Ux cobCTBeHHbIX KonebaHuil AomkHa 6bITb
6orbLUe YacToThbl BhIHYXAEHHbIX KonebGaHWiA 3KMnaXkHOW YacTi Ha pECCOPHOM MoABeLLVBaHUN.

5.5 MNpw HasHaYeHWM pecypca HeOBXOAUMO YUMNTLIBATL XapaKTepHble 0cOGEHHOCTU KOHCTPYKLUMK CIC, Tex-
HOMOrNM U3rOTOBMEHWS U YCNOBWIA 3KCnNyaTaLmu.

5.6 HasHaueHHbI pecypc MOXeT BbITb YCTaHOBMEH BHOBL NG Mepe ero BoipaboTki. Bo3amMoXHOCTL ycTaHOB-
TeHnsi HOBOTo HasHauYeHHOro pecypca onpedensioT ¢ y4eToM AerpadalloHHbIX CBOWCTB Matepuana, pesysibtaTtos
TeXHWYEeCKoW ANarHoCTUKK, UccrneaoBaHuUiA CoNPOTUBIIEHNS YCTanNoCTU.

4
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6 Pacuyet koHcTpykumin CIC Ha cTaaumn npoeKTUpoBaHus

6.1 O6wume TpeGoBaHUs K pacyeTam

6.1.1 Mpu npoekTnposaHmu CMC 1 ero y3noB AomkHbI BbITb 06ecnedeHbl Xo4oBble kadecTsa, obecnevnea-
toLwne 6e3onacHOCTb ABUKEHWS B 3a4aHHbIX YCIIOBUSAX 3KCNTyaTaumnm U KOMGOPTHEIE YCIIOBMSA ANs NepcoHana
(Ans camoxogHbIx 1 obuTaembix Cr1C).

6.1.2 ins npeaBapuTeneHoO oLeHKM xoaoBbIX kavecTs CINC nnv onTumMmnsaLmmn ero yrnpyro-amccunaTnBHbIX
XapaKTEPUCTUK Ha CTaauun NPOEKTMPOBaHMNS UCTOSb3YHOT JINLEH3VOHHBIE M aTTECTOBaHHbIE B YCTAHOBNEHHOM M0-
psigKe NPorpamMMHbIe KOMMEKChI, O3BOMSIHOLLME NMYTeM KOMMLHOTEPHOTO MOAENMPOBaHUS ONPEAENNTL 3HAYEH NS
OCHOBHbIX AMHAMUYECKUX NoKasaTenemn 1 No BO3AENCTBUIO Ha NYTb, yKazaHHbIX B Tabnuue 1 v pasgene 7, npu
ABVKEHUM B NPsIMbIX U KPUBLIX yYacTkax NyTu, ¢ y4eToM 1 6e3 ydyeta HepOBHOCTEN NYTN C OAHOBPEMEHHbLIM
pacyeToM YCKOPEHUS U MepeMeLLeHNS MPOU3BOSIbHBIX TOYEK HoBOoro anemMeHTa Mogeni KoHCTPYKLMK, kKoaddpuLim-
€HTOB AMHAMMKW, YCUIINIA B TAIrax U NOBOAKAX, paMHbIX CUM, CUM B3aUMOAENCTBIUSA B KOHTAKTE «KONeCco — Pesbey,
BepTMKaNbHbLIX HAarpy30K OT KOSlec Ha penbCebl, 3HavyeHus chakTopa nsHoca, koadpduumeHToB 6e30nacHOCTH.

MaeHTrdukaumio mogenei BHOBb NpoekTUpyeMbIx egauHnl, CINC npoBoasAT nyTeM cpaBHEHUS pe3ynsTaToB
KOMMbIOTEPHOTO MOAENMPOBAHUS C pesynbTaTamy HaTyPHbIX AMHAMUYECKUX U MPOYHOCTHBIX UCTIbITaHWA eanHNL,
CIC c aHanornyHom aKUMaKHON YacTbHo.

MpaBwna npoBeaeHUss MOAENMPOBAHNSA AMHAMWKM 3KMMaxKka NpuBeaeHb! B NPUAOXEHUN A.

6.1.3 Ha ctaguuv npoektuposaHus CIC yanbl akuna)kHow YacTu (rnaBHas pama, Ky3oB, kabuHa, pama xodo-
BbIX TENEXeK, LUKBOPHEBOW y3er, 0cu KONecHbIX nap, ByKchl), a Takke Hecywme KOHCTPYKUMK paboumx opraHoB
AOMKHbI BbITb paccuMTaHbl Ha NPOYHOCTL NOA AENCTBUEM COMEeTaHWIA Harpy30K, ykaszaHHbIX B 6.2.

6.1.4 Ha ctagmu cosgaHus HeCyLLMX KOHCTPYKLUMIA 3KMNaXHOW YacTu u pabounx opraHos ClNC nposoaaT:

- NpegBapuTenbHbIA BoIGOP Matepuanos, pa3MepoB 1 KOHCTPYKTUBHBIX (DOPM HECYLLIMX SNEMEHTOB Ans
3afaHHbIX MapameTpoB paboyero npotecca;

- @aHanu3 HoMMHasbHbIX, MECTHbIX HaNpskeHU 1 Aedopmaunin B Hanbonee HarpyXeHHbIX 30Hax AS1A pas-
JIMYHBIX COMETaHMWI 3KCMYTaLWUOHHbBIX HArpy3ok, onpeaenstowmx hopmvposaHue 6rioka NoBpeXxaaoLLmX LMKNOB
1 XapakTepa HarpyXeHus;

- OLleHKY cTaTU4eCckoi MPOYHOCTU U CONPOTUBIIEHWS YCTanocTu;

- OLIeHKy 0Xraaemoro pecypca.

6.1.5 PacyeTtam noggepraiot:

- OfacHble ce4eHus KpenexHbIX AeTanei Unmn npeaoxpaHUTENbHbIX YCTPOMCTB (YCTAHOBOYHbIE SN1EMEHTI,
KPOHLLTeWHbI, 0CH, NanbLbl, Kploky, dnaHLbl, TpaHCMOPTHLIE UKCATOPLI, CTOMOPLI PaGo4MX OpraHoB U T. A4.);

- MecTa coeguHEHUS KpeneXHOoro Unu npegoxXpaHUTENnbLHOro yana ¢ HecyLLeil MeTanNoKOHCTpYKUMel (cBap-
Hble WBbl, 6oNThI, 3aknenku u T. 4.);

- y351bl YCTAHOBKM U KpensieHus pabo4mx opraHoB.

6.1.6 Ins onpeaeneHws HanpskeHHO-AeddOPMUPOBAHHOIO COCTOSIHWS! KOHCTPYKLIMIA NPUMEHSAIOT Nporpam-
Mbl, OCHOBaHHbIE Ha MeTOAe KOHEUHbLIX 3fIeMEHTOB, MO3BONAKLWME pellaTh 3a4a4M Kak B IMHEWHON, Tak U B
HeIMHeHOoR NOCTaHOBKE U OLEHUTb YCTaSIOCTHYIO AONITOBEYHOCTb Pa3fINyHbIX BapUaHTOB OHOM KOHCTPYKLIMK Yke
Ha cTaguun NpoeKkTUpoBaHWs. 3T NporpaMmbl OMKHbI BbITh YHUBEPCANBHBIMU U COBMECTUMLIMU C APYMMMU pac-
YeTHbLIMU 1 rpacpuyeckMm nporpammamu. OHU AOIMKHBI UMETb HeoBXoaVMMYHo BUBNUOTEKY KOHEUHLIX SNEMEHTOB
1 BO3MOXHOCTb aBTOMAaTUUECKOro pasbueHust KOHCTPYKLIMIA Ha KOHEYHbIE anemeHTbl. Mpu 3ToM pekomeHayeTcs
NPUMEHSATb TPEXMEpPHbIe Moaeny U3 06 beMHbIX U 060MI0YEHHBIX 31€MEHTOB, Pa3Mep KOTOPbIX 3aal0T C y4eTOM
pasHuLbl (He 6onee 10 %) pesynsTaToB Mexay coboil U ¢ pesynsTaTaMmu aKcnepuMeHTanbHbLIX UCCreqoBaHui
3TOW UMK aHANOrMYHOM KOHCTPYKLUK.

6.1.7 Mpu HeoBX0ANMOCTM BLIMOMHSIOT pacieT COBCTBEHHbBIX YACTOT NPOEKTUPYEMOI KOHCTPYKLIMK, YTOOLI
He JoNYCTUTE UX COBMNAAEHNS C OCHOBHBIMW YacToTamuy Bo3GyXaatoLmnx cur, AeACTBYIOLLMX CO CTOPOHbI MYTH.

6.1.8 O6beM pacHeToB B KaXXJ0M KOHKPETHOM cry4ae BbiG1paloT MHAVBUAYANLHO B 3aBUCUMOCTU OT HaKOM-
NEeHHOro orbITa Mo UCCNEAOBaHMSIM aHANOTMYHBIX KOHCTPYKLMIA.

6.2 PacyeTHble Harpysku u peXxumbl

6.2.1 BelgensiioT cnegytoLme rpynnbl Harpy3okK, gevctayrowmx Ha CINC B npouecce skcruyaTauuu:

A — NoCToAHHO AeCTBYOLLME CTaTUYECKUE HAarpy3Kn OT CUI TSDKECTM BPYTTO KOHCTPYKLUMW U YCTaHOBMEH-
HOro Ha Hei 06opyaoBaHUA U arperaToB, AKUMUPOBOYHBLIX MaTepuanos (Boabl, CMa3ku U T. N.);

B — Harpyaku, obycrioBrneHHble TEXHOIOrMe peMoHTa: BblkaTka KONecHOW napbl, YCTaHOBKA Ky30Ba Ha
AOMKpaThl, NoALEM KpaHoM Npw Norpyske Ans TpaHCropTUPOBaHUS, a Taloke NOABLEM rpy3sa Npu HepaboTatoLwmx

5
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BbIABWKHbIX oriopax (Y XenesHoAopOXKHbIX KpaHoB) U aBapuiiHbli nogbem ogHol ctopoHbl CINC BMecTe ¢ Tenex-
koWt 3a No6oBkI Bpyc;

B — Harpysku, Bo3HUKatOLLME NPpU BbINOMHEHWN OYHKLMIA MO HadHaveHwWo (paboyumnx onepauuii);

I — npodonbHble Harpyaku, AeACTBYOLLME BAOMb OCK U Yepes aBTOCLIENKY;

[ — AvHamu4yeckre Harpyaku, BosHuKatoLLme npu gsmxeHumn CrC B TpaHcnopTHOM 1 paboyem pexxumax.

6.2.2 [ins pam Tenexek cratudeckas Harpyska (rpynna A) BkrtodaeT B cebsi cunbl TSHKECTU pambl M HaaTe-
NeXe4yHoro CTpoeHUsi, 06peccopeHHbIX YacTell npmeoda 1 06opyaoBaHMUS, YCTAHOBIIEHHOTO Ha paMe TeNeXKu.
Cunbl TSXKECTU ANs Harpy>XeHUs 3Toro BiAa onpeaensioT Mo BECOBOW BeJOMOCTM 1 KOHCTPYKTOPCKOR AOKYMEH-
Tauum.

6.2.3 Harpysku rpynnbl B BkntodatoT B cebs obs3aTenbHble Harpysku Ans CMC Bcex TUMOB U cneupanbHbIe:

- k 0BsA3aTENbHBLIM Harpy3kam OTHOCAT BbIKATKY KOSlecHbIX nap, yctaHorky CINC Ha AoMKpaTbl, aBapuitHbIi
nogbeM o4HOW CTOPOHBI BMECTe C TENEXKON 3a OG0Bk 6pyc nnun aBToCLEnKy;

- K cneuumanbHbIM Harpyskam oTHOCAT nogbeM rpyxeHoro CMNC npu norpyake v BbIrPy3Ke C XXee3Ho40poX-
HOro NOABWXKHOIO cocTaBa, paboTy 6e3 BblABWMKHBIX OMop (ayTpurepos) U T. . HeobxoammocTb pacyeTa Ha cneuy-
alnbHble Harpysku onpeaensitoT B 3aBUCUMOCTU OT KOHCTpyKUMKU CIMC, HasHaueHWs 1 ycrnoBuWii akcnnyaTaumm,
TpeboBaHWi 3aKas4nka.

6.2.4 Harpysku rpynnel B (aanee — paboune Harpysk1) onpegenstoT xapakrepoMm pabodnx onepauuii,
BbinonHsembix CMNC. 3HayeHrs 1 cxeMbl NPUNoXeHUs pabounx Harpysok, B T. 4. Ul pacnopa GOKOBLIX CTEHOK
(Ans cHeroy6opoYHbIX M APYTX NOA0BHbLIX MaLLWH), ONPEAENSHT Mo KOHCTPYKTOPCKOM AOKYMEHTaLLMM.

6.2.4.1 Cunbl pacriopa chinyyero rpyaa P, pyuHUMaroT Kak AaBfeHue rpysa Ha MoBepXHOCTb 6OKOBLIX cTe-
HOK, KOTOpPOe BbIMUCNSAIOT No dhopmyne
Py=(1+ KA)Y-g-%tgz(%—%), ™)
rae K, — KoappuLIMEHT BepTUKaNbHOW AVHAMUKMA PECCOPHOro noaselunBaHus npu aAsuxeHun CI1C B rpyxeHom
COCTOSIHWK;
Y — HacbInHasi NIOTHOCTL rpyaa;
g — yckopeHue ceoboaHoro nageHus;
y — paccTosiH/e OT NoBEePXHOCTU rpy3a A0 TOYKW, B KOTOPOW onpeaensioT AaBneHue;
(¢ — Yron ecTeCTBEHHOro O0TKOCa chify4vero rpysa. [pu ABMKEHUN € KOHCTPYKLIMOHHOW CKOPOCTLIO @ paBeH
Hyrto.
6.2.4.2 3HaueHue koadhumMeHTa BepTUKabHOM AMHAMUKA K, ONPeaensiioT SKCMepUMEHTanbHO N oLeHn-
BatOT NO AKCNEPUMEHTamNbHbIM AaHHBLIM AN aHANOTUYHbIX Y3MT0B aHANOMMYHbLIX KOHCTPYKLUIA NPU COOTBETCTBYHO-
LLe ckopoCTU ABWKeHMS!. [Npu OTCYTCTBUN SKCNEPUMEHTaNbHBIX AaHHBIX KO3 MULIMEHT BEPTUKANBHON ANHAMMKI
MOXHO paccMaTpuBaTh Kak criydaiHyo dyHkumio P(K,) Buaa

2
K

P(KA)=1—exp—%-E—”2-[52, @)
a

rae K, — koahULIMEHT BEepTUKaNbHOM AUHAMUKW;
K, — cpeaHee 3HaueHue koapyLveHTa BePTUKaNbHON AMHAMUKY;

B — napameTp pacnpeaeneHusa, NpUHUMaroT pasHeIM 1,136;
P(k,) — nosepuTenbHasi BepoATHOCTb. PekomeHAyeTeA B pacHeTax Ha MPoYHOCTL NPUHMMATHL paBHoii 0,97.
KoagpchuumeHT BepTukanbHon auHamuki K, Ana CMC Ha BaroHHbIX TENexXKax BIMUCTISIIOT, KaK KBaHTUMb

thyHKUMM P(K,) No chopmyre
- _K 3 1
W=t | TR 3)

CpeaHee 3HaveHme koabhULMeHTa BEPTUKANBHON AMHAMUKN K, NP CKOPOCTM ABKEHNS V MeHee 55 km/u
BbIMUCAAOT MO chopmyrie
T o _ ¥
Ky =a75, (4)

rae a — koacpumeHT, ANs aNeMeHTOB Ky3oBa NpuHUMaloT pasHbiM 0,05, anst ob6peccopeHHbIX YacTeil Tenex-
kn — 0,1, ana HeobpeccopeHHbIX YacTen Tenexkn — 0,5;
V — CKOpOCTb ABMXKEHMS NPU pacHeTHOM pexume, M/C.
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Mpu ckopocTn ABukeHUA V Gonee 55 km/u cpeaHee 3HaueHuWe koadhduLMeHTa BePTUKaNbHOM AVMHAMUKU K,
BLIMUCIISAIOT NO chopmyne

V-15

o ®)

K,=a+36-10"b

rae b — koapULMEHT, yUnTbIBaIOLWNIA BAUSIHAE YUCTIa OCEI B TENEXKE U rpynne Tenexek nog oaHON NosioBUHON
aKunaxa;
f,; — cTaTnvecKunii npornd peccopHOro NoAseLIMBaHUs, M.

Mpu ckopocTyn ABkeHna MeHee 30 KM/ K, NPUHUMAIOT paBHbBIM HyTHO.

IMpun ABYXCTYNeH4aTOM peccopHOM NoABeLLnBaHUN Npu onpeaeneHun koadrumeHTa BepTUKanbHOW AMHa-
MUK K, A5s1 paMbl TENEXKN yUUTLIBAIOT NPOrnG NepBOi CTYNEHM, ANs Ky3oBa — NOSHLIA CTaTUYECKUiA Nporné
OBYX CTyneHewn.

KoathduumeHT, yunuThiBaloWmin BAMAHWE YUCIa OCE B TENMEXKE U rpynne Tenexek nogd oaHWM KOHLOM
3KMnNaxa, BbIMUCNAIOT No hopmyne

n+2
2n (6)

rae N — 4Y1CI0 OCeN B TeNexXKe U rpynne Tenexek nog ogHUM KOHLIOM aKunaxa.
Ona 6ectenexeyHblx akunaxen (B )ecTkol pame) koatpdrumeHT b NPUHUMAIOT PaBHbLIM YUCITY OCelt Nog,
OOHWM KOHLIOM 3KuMMaxa.

6.2.4.3 KoHcTpykumm CMC, Ha koTopble Npy BbINOMHEHUM pabourx onepauuii AeNCcTBYIOT cTaTUdeckue Ha-
rPy3Ku, paccUnThIBAOT Ha CTAaTUYECKYHO MPOYHOCTL. [pu 3ToM HapsiAy ¢ Harpyskamum rpyninbel B yuuteiBatoT nocto-
SIHHO AeWCTRYIOLME cTaTUYeckue Harpysku rpynnbt A.

6.2.4.4 KoHcTpykumun CIC, BocnpuHuMatoLime B paboyem pexxume nepeMeHHble LMKIIMYecKne Harpysku,
paccuNTLIBAIOT HA CONPOTUBIIEHWe ycTanocTu. MeToa pacyeta onpegenstoT no yncny uuknoB, kotopoe CMNC Boc-
NPUHMMAET 3a Ha3HaYeHHbIA CPOK CIYXObI.

6.2.4.5 Npn HeoBx0QNMOCTMN 3N1EMEHTLI 3KunaxHolh Yactu CINC no Harpy3skam pabouero pexvmMa npose-
PAIOT Ha XXECTKOCTb, @ CKaTble 3l1eMeHTbl — Ha YCTOMUYMBOCTL B COOTBETCTBUM C TPEGOBaHUAMU HOPM, NPUMEHST-
€MbIX B BAroHOCTPOEHUMU.

6.2.5 Pamel CIC paccunTbIBaOT Ha BOCMPUSITUE CTAaTUHECKUX NPOAOAbHbIX HArpy3okK, AeNCTBYHOLLUX BAOSb
ocu aBTocLenok (rpynna M). 3T Harpyaku BKoYakoT B cebs1 CxrMaloLLme U pacTarveatoLme cunbl, BO3HMKato-
LMe Mexay eaAnHMLaMM NoABUKHOIMC cocTasa Mpu pasnnyuHbIX pexxrMax ABWKeHWUs noesaa v npy coyaapeHusix
BO BpeMsi MaHeBPOBO/ paboThl. STU Harpysk1 4OKHbI onpeaensTs YCrnoeus TpaHcnopTuposaHus ClNC, Boamoxk-
HOCTb BKIOYEHWS B COCTaB Nnoeaja, MecTo pacnosnoXeHus B noesae 1 Nponycka Yepes CopTUPOBOYHBIE FOPKU.

6.2.5.1 No ycrnoBusM TpaHCNopTUPOBaHWS A0MKHbI ObITb ycTaHoBNEHbI ABe rpynnsl CMC:

nepeasi — CI1C, TpaHcnopThpyeMble B COCTaBE Mpy30BbIX M0e3a0B 6e3 orpaHU4YeHns MecTa ero ycTaHOBKU
B COCTaB W nponyckaemele (6e3 pocnycka) Yepes COpTUPOBOYHLIE FOPKU;

BTopas — ClC, TpaHcnopTUpyeMble CBOUM XOA0M, OTAENbHBIM TOKOMOTUBOM, CrieaytoLue B XBOCTE rpy-
30BbIX Moe3aoB 6e3 noaTankveaHus, U B cocTase noesaos maccoli He 6onee 1000 T 1 anvHol ao 400 m.

6.2.5.2 CIC nepBoli rpynmnbl B YacTW BOCTIPUATUS MPOAONbHBLIX CMIT U YCTONYMBOCTU B COCTaBe Mnoesfa
MPOEKTUPYIOT C y4eTOM TpeGoBaHWi K rpy3oBbiM BaroHam. OcTanbHble TpeGoBaHUsS yecTaHaBIMBAIOT B COOTBET-
CTBWM C HACTOSALLMM CTaHOapPTOM.

6.2.5.3 Ons CMNC eTopoii rpynnbl ¢ co6eTBeHHON Maccoi Ao 30 T npodonbHas cuna AomkHa GbITb paBHa ero
yasoeHHon cune Tshkectu, o1 30 go 70 T — (£ 1000) kH, o1 70 Ao 100 T — (+ 1000) kH 1 mnHyc 1500 kH, ot 100
Ao 200 T — (+ 1500) kH 1 muHyc 2000 kH.

6.2.5.4 Ins BHOBL NpoekTupyembix CMNC pacyeTHoe npogonbHoe yeunme AoSKHO BbiTb yKasaHo B TEXHU-
YeCckoM 3aaHun U COOTBETCTBOBATL TpeboBaHUaAM 6.2.5.216.2.5.3.

6.2.6 OkvnaxHyto YacTb CIMC paccunTbIBalOT Ha cucTemy cun (rpynna [), Bo3HuKaoLwmx npu paborte,
OBWKEHUN B COCTaBe rnoesaa Unu CBOUM Xo4oM, NPy peanvsai cubl TSr 1 TOPMOXEHUN, MPY BIMCLIBAHWN B
KpuBble y4acTKu NyTH, a Takke Ha KococuMMeETpuUHble Harpysku. Ons CrNC, BkoyaeMbIX B COCTaB rpy3oBbIX
noesgos 6e3 orpaHWYeHUss MECTa PaCMOSIOKEHUS], YUUTLIBAOT GOKOBLIE CUMbI MPU B3aUMOAEWCTBUM € APYIUM
MOABWXHBIM COCTaBOM Ha KPUBbIX yYacTKax nyTu.

6.2.6.1 BepTvKanbHble QUHaMUYecK1e Harpyaku onpegensitoT YMHOXKEHNEM CTaTUYECKNX BEPTUKaTbHbIX
Harpysok Ha KoaULIMEHT AUHAMUKA K.

b=
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6.2.6.2 Harpy3ku, Bo3HVKatoLLMe NpK Tsre U TOPMOXEHUW, oNpedernsitoT ¢ y4eTOM TUna NpUMEHEHHON Top-
MO3HOW CUCTEMBI, CUMbl HAXKaTWsl TOPMO3HbIX KONTOAOK, KOHCTPYKLMM TeNeXeK U akunaxa B LenoM, B TOM umcne
cucTeM nepedayn cunbl TATU.

6.2.6.3 Harpysku, geiictayrowe npu enuckisaHum CMC B Kpusyio, onpeaensior no pesyssraram guHamu-
YeCKOro BrUCbIBAHWSA NPY ABUXKEHUW B KpuBoi paaunycomM 600 M npu HenoraweHHoM yckopeHun 0,7 m/c?.

6.2.6.4 KococummeTpuyHble Harpysku, npeacrasnstoLme coboi cuctemy B3auMHO ypaBHOBELLEHHBIX BEp-
TUKaNbHbLIX CUM, NPUIOXEHHBIX CO CTOPOHBI PECCOPHOro MOABELUMBAHUA K pame TEeNexXKd Unn AeidCTBYOLLMX
MeXay ornopamu Ky3oBa Ha TeNeXKW, YUUTBIBAKOT TOSbKO A5 XKECTKUX paM UMW ApYruX KOHCTPYKUWNA, rae OHK
BO3HUKaOT. KOCOCUMMETPUYHLIE Harpy3Kk COCTOSIT U3 YeTbIpeX paBHbIX MO 3HAYEHWUIO BEPTUKASbHBLIX CUIl, U3
KOTOPbIX ABE, PacnofioKeHHbIe NO AWaroHanv, AeWCTBYIOT BBEPX, a ABE ApYrMe — BHW3 U MOTYT BO3HUKATb B
ABYX- UINN TPEXOCHBIX TENEXKAX CO CTOPOHbI BYKC Ha pamy Tenexku npu HecbanaHcposaHHOM pecCopHOM nop-
BELUMBAHWUW U MEXAY Ky30BOM N TENEXKOW, ECIN UMEIOTCS YeThIPe «KeCTKMe» onopbl kyzosa. MpuunHoi nosisne-
HUS1 KOCOCUMMETPUYHOI Harpy3ku MOXeT BbITb HEOAMHAKOBAS XKECTKOCTb OTAENbHBIX Peccop (NPYXWH), HeoauHa-
KOBble CTpenbl VX Nporuba, pasHOCTb YCTaHOBOYHLIX PA3MEpPOoB, a Takke HePOBHOCTU NYTU U ApYrne aHanornyHbIe
MPUYKHBI.

6.2.6.5 Harpyaky, NpunoXeHHyto K 0A4HON ByKce ABYXOCHOW TeNexku, BO3HUKALWYH OT BepTUKaNbHOro
CMeLLleHNs1 ogHoro koneca P,, BbIMUCAAOT Nno popmyne

Z b _°P
Fe=%4 2s o +c @)

rae Z — BepTMKaribHOE 3KBMBASIEHTHOE CMELLEHEe OAHOrO KOofleca, Bbi3BaHHOE MECTHLIMW HEPOBHOCTAMU MYTH 1
Korec 1 OTKITOHEeHWsIMK B pasMepax 6yKCOBbIX Y3M0B 1 NoaBeLIMBaHUS, C YY4ETOM BEPTUKASILHOMO OTBOAA PENbCOo-
BOW HUTKW B NEpexogHOM OTpeake KpUBOW;

2b — paccTosiHue Mexay LieHTpaMm 6yKCoBbIX ONop KoNecHoW napsl;

2s — paccTosiHWe MexXAay KpyraMu KaTaHWs koneca ogHOWN KoNecHoW napbl, NPMHUMALOT paBHbIM 1,58 M;

Cs — XEeCTKOCTb BYKCOBBIX NPYXWH (Hag ogHoW BYKCoiA);

Cp — XECTKOCTb pambl TENEXKU NPU KOCOCUMMETPUYHON Harpyake (Ha 1/4 pambi).

BepTukansHoe cMeLleHne o4HOro Koneca z BelMUCTIAT Mo dhopmyse

z=13+L- 2, (8)

rae L — 6asa Tenexku (pacctosiHue Mexay KpaiHUMU KONECHbIMU napamu).

B OBYXOCHbIX 3KuMaXkax KOCOCUMMETPUYHYIO Harpy3Ky y4uuTbIBaloT TONbKO A4S rnaBHoi pamel Cl1C.

6.2.7 Y3nbl kpenneHusi pabounx opraHoB paccHUTLIBAOT AS151 CNeAYOLWUX Harpy3oK:

- BEPTUKAlbHbIX CTAaTUYECKUX OT CUIT TSXKECTU yAepXK1BaeMoro (yCTaHOBNEHHOro) obopyaoBaHus U AuHaMu-
YeCcKuX, BblI3BaHHbIX yCKOpeHUsiMu obopyaoBaHus npu konebaHusax asmxywerocs CIC;

- NonepeYHbIX FOpU3OHTaNbHLIX UHEPLMOHHbLIX CUN, BO3HWUKaKOLWMX npu AswxeHun CIC;

- NPOAOITbHbLIX FOPU3OHTASTbHBLIX MHEPLIMOHHbIX W1, BO3HUKAIOLLMX BCeACTBUE COyAapeHUst Npyu ABMKEHWUN
noesaa, B npoLecce TOPMOXKEHUS], BO BpEMSI MaHEBPOB;

- BETPOBOI HarpysKku.

6.2.8 nemeHTbI TUMa pacTsPKeK U CTPOM, KOTOPbIE U3rOTABIMBAIOT U3 CTalbHLIX KAHATOB, Lienel, NpyTka,
nonoc, a TaKkke geTanu pe3LboBbiX coeanHeHU (6oNTbl, LWNWALKK, CTSHKKM) pacCUMTLIBAIOT Ha NPOAOSIbHbIE Ha-
rpysKku (pacTspkeHue).

6.2.9 Ckobbl, KpIOKW, KPOHLUTENHbI, MPOYLUMHBI, pbldari U T. N. paccuuTbiBaOT Ha U3rM6 1 U3rMb ¢ Npoaosb-
HOWM Harpy3Koi.

6.2.10 CronopHble geTanu (LWTbIpy, NanbLbl, YNOpbl), a Takke AeTany coeaquHeHns (3aknenku, cBapHble
Wwebl, 60NTbI) paccUATLIBAIOT HA CPE3 U CMATUE.

6.2.11 Yanbl kpenneHus pabounx opraHoB paccHUTLIBAIOT Ha AeACTBME Harpy3ok rpynn B u [.

6.2.11.1 Harpysku rpynnel B onpeaensiot no 6.2.4.

6.2.11.2 Harpysaku rpynnel [1 Anst yanos, yctaHaenueaemMbix Ha pame CIMNC, paccunTbiBaoT NpU ABYX PEXN-
Max ABUKEHUS:

a) TporaHue ¢ MecTa, 0CaXWBaHUE UNW SKCTPEHHOE TOPMOXEHWE MPU MasbIX CKOPOCTAX ABWKEHWS, coyaa-
peHns Npu MaHeBpoBoii paboTe. PacueTHas Harpyska, nonyyeHHasi CyMMUPOBaHWEM CUI TSHKECTU yaepKMBaEMO-
ro (yctaHoeneHHoro) o6opyoBaHus U 3NeMEHTOB KpensieHu s C BOSHUKAIOLLEN NPpu 3TOM CUIOW MHEpLUMK, Npn-

8
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KNaAblBaeTCs K UEHTPY TSKeCTV 3aKpenisieMoro yana B BiAe [ABYX COCTaBNSIOLLUX BEPTUKANLHON Pygyr Y MPO-
AonbHOM P, BepTUKanbHyto COCTaBAALLYIO Pygyr BIMUCIAIOT MO hopMyne

N h
Psep'r =P (1 tQ- 2on ' LX_O)’ 9)

rae P, — cuna TSXeCTU yaepXuBaeMoro (YCTaHOBIIeHHOr0) 060pyaoBaHMS;

N — HopmaTuBHOE NpoAonbHoOe yeunve B AaHHOM pexume (cM. 6.2.5.2 1 6.2.5.3);

Q —Bec CIC;

h, — paccTosiHue oT LeHTpa TshkecTy CMNC Ao ocv aBToCLEenkK (Mo BepTUKanu);

X — paccTosiH1e oT cpeaiHero nornepeyvHoro ceveHust CrNC go LeHTpa TsKecTu yaepKnsaemoro (ycrtaHoB-
neHHoro) obopygosaHus (Baone npogonsHol ocy CIC);

2L, —6a3a CIC.
MpodorbHYH COCTaBMSAOLLYHO HArPY3KY Pr, BLIMUCTAIOT Mo chopmyne

Fop =Fer- 50 (10)

rae a, — NpoaosibHOe YCKOPeHKWe.

[lns 0bopyaoBaHusi, yCTaHOBIIEHHOrO Ha F1aBHOM pame Ha ypoBHe W HWxke aBTocLienku (1050 MM oT ronos-
K1 penbca) NpoAonsHoe yekopeHue a, paBHAaeTca 3g, Ha ypoBHe Kpbiwm (A0 5300 MM oT ronosku penbca) — 1,59,
Ha MPOMEXXYTOUHbIX YPOBHSIX NPOAOSIbHOE YCKOpeHWe a, 3aMeHsieTca nuHenHo oT 3g Ao 1,5g.

6) ABWXKEHUE C 3a4aHHON CKOPOCTLI0. PacueTHas Harpy3ka COCTOUT U3 BepTUKANbHOM, NpoaonbHo 1 6oko-
BOW COCTaBNSAOLLMX.

BepTukansHyo COCTaBNAWYH Pyg,r BHIMUCISIOT M0 (bopMyne

Psepr =P -(1+ K,q): (11)

rae P, — cuna TSXecTn yaepXveaeMoro (ycTaHOBNeHHOro) 06opyaoBaHus;
K, — Ko3dhhULIMEeHT BepTUKANbHON AUHAMUKA, ONpeaensioT 3kcrnepuMeHTanbHO unm no opmyne (3).
MpoaonbHyro CoCTaBNAOLLYIO HAarpy3ku BeiMMcnsioT no copmyrne (10). Ans o6opyaoBaHus, yCTaHOBNEH-
HOro Ha rNaBHOW pame Ha ypoBHe 1 HIKe aBTocLienku (1050 MM OT ronoBku penbca), NpoAosSIbHOE YCKOPEHWe d,
npuHUMaroT pasHbiM 0,69, Ha ypoBHe kpbium (5300 MM OT ronoBsku penbca) paeHbiM 0,3g.
BokoByIo coCTaBMAOLLYIO HArpy3kn Pgy, BBIMUCASIOT NO hopmyne

a
P60K=Pc1'?y: (12)

roe a, — pacyeTHoe ycKopeHue, NPUHIMAIT paBHbIM 1g.

6.2.12 Y3nbl kpenneHnst 060pyaoBaHNUs, yCTAaHOBIEHHOTO Ha 0BPECCOPEHHbIX HaCTSX TENeXKU, paccHUTbI-
BaIOT C y4ETOM CUI1 MHEPLIMK, NCXOAS N3 YCKOPEHWI B BEPTUKAIbHOM HanpaBieHnm, paBHbIX 1,5g U YCKOPeHWit B
NpoAOCSIbHOM HanpasfeHUK, paBHbIX 3g.

6.2.13 Yanbl kpenneHus 06opyaoBaHusi, yCTaHOBNEHHOTO Ha HEOBPeCCOPeHHbIX YacTAX TEMNeXKM, paccyn-
ThIBAOT C Y4ETOM CUIT MHEPLIMU, UCXOAS U3 YCKOPEHWI B BEPTUKaNbHOM HanpasnieHny paBHbIX 159, B NpoAobHOM
HanpaBneHnM paBHbIX 3.

6.2.14 MpegoxpaHuTenbHbIe YCTPOWCTBA pacCUUTLIBAIOT HA HArPY3Ky, PaBHYHO YABOEHHON cune TsxecTn
npegoxpaHsieMoro o6opyaoBaHus.

6.2.15 KonecHele napbl 1 ocy gomkHbl cooTBeTcTBoBaTL FOCT 30803, TOCT 31334.

6.2.16 MNpy>urHbI peccopHoro NoAseLlBaHNA AoMKHbI cooTBeTcTBoBaTh [OCT 1452.

6.3 OueHka NpoYyHOCTU rMaBHbIX paM, paM TenexeK, HeCyLMX KOHCTPYKUUIA pa6ounx opraHosB,
3MeMeHTOB KpenneHus U NpeaoXxpaH1TeNbHbIX YCTPOUCTB

6.3.1Y rnaBHbIX pam, pam Tenexek, HecyLLX KOHCTPYKUMIA paBounx opraHoB, 3M1EMEHTOR KpenneHWs oLe-
HWBAIOT CTATUYECKYIO NPOYHOCTL U COMPOTUBEHWE YCTaNoCTW B TPAHCMIOPTHOM 1 paboyeM pexumMax, a Takke
CTaTU4ECKyH0 MPOYHOCTb NPW BOCMIPUSTAN HArpy30ok B PEMOHTHO-TEXHOMOMMYECKOM pexvme.

lMpu oLeHKe cTaTUYECKOR NPOYHOCTU HAMPSPKEHUSA NPU pacHeTHLIX PEXUMAaX CPaBHUBAIKOT ¢ A0NYCKAaeMbIMM
3HaYEHUSIMA.
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OueHKy conpoTUBNEHUS YCTaNoCT NPOBOAAT NPU 3HAYEHWSIX HAMPSHKEHN A, M3MEHSIIOLLIMXCS MO CUMMET-
PUYHOMY LMKITY MU NPUBOASILLIUXCA K HEMY, criedytowummn crnocobamu:

- N0 KO3phMLMEHTY 3anaca N no OTHOLLIEHWIO K NMPeaeny BeIHOCNUBOCTU A8Tanu G_q,, €CNM YUCIO LIMKITOB
HarpyxeHus anieMeHTa KoHCTPYKLMK N B npoLiecce akcnnyartauumn paBHo Unu Bellwe 6asosoro uvcna Ng pasHoro
(0757a010) - 10%, cooTBETCTBYIOLLErO NEPENOMY KPUBOI YCTaNoCTy;

-Mno KOSd)d)I/ILI,VIeHTy 3anaca n no OTHOLEeHUIO K orpaHn4eHHoOMY npeaeny BblIHOCITMBOCTM AeTanu 0'—1,uN, ecnn
3a HasHa4YeHHbIN CPOK CMYXXObI KOHCTPYKLMM YACIO LMKITOB HarpyxeHus MeHbLle 6asosoro yuncna Ng;

- N0 BEPOATHOCTU paspyLUEHUS NPY OrpaHU4eHHON (3agaHHOW) A0rOBEYHOCTY.

3HavyeHus npegesioB BbIHOCIIMBOCTW NMONy4aroT No pesdynebratam UCMbITAHUI Ha YCTanoCTb HAaTYpHbIX AeTa-
Nen unv onpegenstoT No npegenamM BoIHOCIIMBOCTY COOTBETCTBYOLLMX MAaTEPUANOB G_q C YYETOM KOHLIEHTPaLMK
HanpskKeHW B geTanu.

B Tabnuue 2 npreeaeHbl KNacchl HArPY>KEHHOCTU KOHCTPYKLIMIA B 3aBUCUMOCTW OT YMCa LIMKIOB Harpyxe-
HKS.

Tabnwnuya 2— Knaccel Harpy>xeHHOCTU KOHCTPYKLMIA

Knacc HarpyxeHHOCTH H1 H2 H3 H4

UMcro UMKIOB HarpyXeHus o 2 - 10* OT12-10* gpo2-10%| OT2-105p002 - 108 Ce.2-10°

Xapakrep HarpyeHus Keasnctatnyeckoe | YcranoctHoe mano- | CmewaHHoe mano- | MHorouuknoBoe
ManouuKnoBoe LMKIOBOE LMKNOBOE

B Tabnuue 3 npuBedeHbl 3HaUeHWsi pederioB BbIHOCIMBOCTM AN TUMOBLIX CBapHbLIX COeAUHEHWIA U3 HAnGo-
nee ynoTpebnsieMbIX MaTepranoB OTEYECTBEHHOIO M UMMOPTHOMO NPOU3BOACTEA B 3aBUCUMOCTU OT YMCHA LIMKIOB
Harpy>xeHus (6asbl UCNbITaHWI), yCTaHOBIEHHbIX KNAacCoM HarpyxeHHocT oT H1 o H4 1 cteneHn BNUSIHWSA KOH-
LeHTpauumn HanpsxkeHuid. B Tabnuue B.1 (npunoxeHue B) npuseaeHbl TUNOBbLIE NPUMEPBI COeAVHEHWIA AeTanen,
BbI3bIBAIOLLMX COOTBETCTBYHOLLYHO CTeMNeHb KOHLeHTpaLmu.

Ta6nuuya 3
3HaqeHus npenenos BbiHOocnuBocTU, MMa ansa
maTepuana 6es cBapHOro LBa
Knacc Ct3 (aHanor St 37) CT109I2 (ananor St 52)
Harpy-
KEHHOGC 190, 140, 93 220, 190, 93
™ CBapHOrO COEIMHEHUSI U3
Ct3 (ananor St 37) CT109r2 (ananor St 52)
CTeneHb BNUAHUA KOHUEeHTpauuu
KO K1 K2 K3 K4 KO K1 K2 K3 K4
H1 180 180 180 180 180 270 270 250—270 | 180—250 [ 110—150
H2 170 160 150 110 65 170—240 | 150—210 | 130—180| 90—130 55—75
H3 120 110 90 65 40 120 110 90 65 40
170, - - —, — —, —, -, - -
H4 130, 95, 70, 55, -, —, -, - - -
84 75 63 45 27 84 75 63 45 27
MpumevaHus
1 Yepes 3ansaTyio ykadaHbl 3Ha4eHWs NpeaenoB BbIHOCIIMBOCTY ANs u3rmba, pacTsikeHuss — oxatusi, uarnba c
KpyYeHvem COOTBETCTBEHHO.
2 KO — HesHauuTenbHOe BruvsiHMe KoHueHTpauuu, K1 — ymepeHHOe BrnuvsiHue KoHUeHTpauun, K2 — cpegHee
BNUsIHME KOHLUEeHTpaumm, K3 — cunbHoe BnvsiHue koHueHTpauun, K4 — 0coGeHHO CUMbHOE BMUSIHUE KOHLEHTPaLumn.

CI'IpaBOLIHbIe daHHble MO OCHOBHbLIM XapaKTepUCcThUKam Havbonee NpUMEeHAEeMbIX MeTalJioB npuBeaeHbl B
Tabnuue B.1 (npunoxeHue B).
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6.3.2 MnaBHasn pama (Ky3oB). TpaHCMOPTHbLINA peXum

6.3.2.1 MpoaonsHoe Harpy»eHwue No 0cx aBToCLEeNoK

Pexu1m cooTBETCTBYET YCIOBUAM, BO3HMKAIOLLMM NPpU coyaapeHnsix BO BpemMsl MaHeBpOBOi paboTsl 1 nepe-
XOOHbIX PeXMMaXx ABUXEHNS B noesde. OnpeaenstoT CyMMy HanpsXKeHuiA 0T HOpMaTUBHBIX NPOAOSIbHBIX Harpy-
30K Ha pacTskeHue 1 cxatue (rpynna M) n cun TsbkecTu (rpynna A). YcnoBsre NpoYHOCTW BbIMUCAAIOT Mo hopmyre

oator<0,9c;,, (13)

rae o, — rnpegen Teky4yecTy Matepuana.

Ons CMNC, npegHasHavyeHHOro Anst TpaHCopTUPOBAHUS U YCKOPEHHOW BbIPY3KI CHera, 3arpsia3HeHHOTo LLie6HS
1 APYTUX ChiNy4ux MaTepuarnos (Tuna sacoputeneit), Hapsigy ¢ cunamu Tsbkectu CINC v o6opyaosaHua Heobxoaw-
MO YUUTbIBaTb MakCUMarbHYHO CUIY TSXKECTU MepeBO3MMOro rpysa.

6.3.2.2 [IB/KeHUe C KOHCTPYKLMOHHOW CKOPOCThLIO

OnpepensoT CYMMY HarpspkeHWin oT AeCTBUS Harpy3oK rpynnel A c AobaBneHnem nepeMeHHbIX Hanpsbke-
HWUIA, onpeaenaeMbIX MPU KOHCTPYKLMOHHO (TPaHCMOPTHOM) CKOPOCTW, U HAMPSLKEHWA oT Harpy3sok rpynnb I Mpo-
AonbHyto cuny npuHumatoT 0,5 oT cunel rpynnel I Ycnosre Npo4HOCTU BEIYUCISIIOT No hopmMyne

oa(1+K;) + 0,501 - 0,650, (14)

rae K, — Koda NUMEHT BEPTUKANBHOM AVHaMUKK (chopmyna 3).
a
6.3.2.3 KoadhbmumeHT 3anaca conpoTUBEHNS yCTanocCTn n BbIMUCNAKT NO cbopmyne

n=—2__ 515 (15)

KGa+ YO,
rae o_; — npeAen BbIHOCIMBOCTU cTaHAapTHOro obpasLia Npy CUMMETPUYHOM LMKNE HArPY>KEHUST;
K — KO3(pbpULIMEHT KOHLEHTPALIMW, YHUTLIBAOLLIMIA MOHKEHNE CONPOTUBNEHUA YCTaNocTy;
G, — amMnauTyaa HanpsbkeHui LmKna;
Y — KO3(hDULIMEHT, XapakTepusyoLL 1A YYBCTBUTENLHOCTL MeTasna K aCUMMeTPUN LMKna;
O, — cpefHee HanpsikeHue Lukna.

KoadhdprLMeHT, XxapakTepraytoLLmii YyBCTBUTENbHOCTL MeTarna K acCuMMETPUM LIMKIA \, BLIMUCAAIOT no cop-

Myne
y= 2o (16)
rae 6, — npeaen BbIHOCIMBOCTU MPU OTHYINIEBOM LIMKIE.

Mpn pacyeTax Ha cCONPOTUBNEHWE YCTANocTu AeTanemn U3 ManoyrnepogucTon KOHCTPYKLUMOHHOW 1 IUTOW
cTanu (B TOM u1crie U cBapHbIX) y criegyeT NPpMHUMAThL AN pacTSHYThIX BONOKOH (G, 6onee 0) pasHbiM 0,3 1 ans
oxaTbIX (o, MeHee Q) paBHbIM 0.

3a cpefiHee HanpsbkeHUe LMKIa NpUHUMAatoT HanpshKeHUs! OT Harpy3oK rpynnel A, onpeaeneHHble pacyeT-
HbIM UK 3KCTIEPUMEHTarbHLIM MyTEeM, C yYETOM KBa3UCTaTUYECKUX CUS, BO3HUKAKOLWMX NPU TAre, TOpMOXKEHWUM
W ABUKEHUN B KPUBOA.

AMNANTYAY HaNPsPKeHWI LpKria onpeaensiioT akcrnepuMeHTarnbHo npu asukeHun ClC ¢ TpaHCNopTHOWM CKo-
pocTblo. Ha cTagun NpoekTUpoBaHUsi aMNvMTyAy HanpsbKeHW LMKna paccunTbIBatoT no opmyne

G, =Ky Opy. (17)

3HaueHue koabmumeHTa BepTUKabHOW AMHAMUKN K, BbIMMCAAIOT no chopmyne (3). 3HaveHne koadduum-
eHTa KOHLIeHTpaLW HanpsbKeHU BeIMUCNsOT no hopmyrne

K1- K
K=Beiz-ky (18)

rae B, — addekTUBHBIN KOIDDULIMEHT KOHLIEHTPaLIMM HANPSDKeHUI, yuuTbIBaoLWMiA hopmy AeTanu u CBOWCTBA
maTepuana;

Ky — KO3pPULIMEHT, yUnTLIBAIOLLMIA HEOAHOPOAHOCTL MaTepuana AeTanu, NPUCYLLYIO NpoKaTy, LUTAMMNOBKE,
nuTbto. Ana npokaTa, NOKOBKW U LITAMIMOBKU K, paBeH 1,1, Ans nutba Kk, uamexsietcs ot 1,2 8o 1,3;

1"
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K2— KO3OMLMEHT, YUNTbIBAOLUI BHYTPEHHUE HaNpPshKeHns B aeTanu. Mpu Hanbosbliem NMHeliHOM pasme-
pe B nonepevyHoMm ceuyeHumn getanu Ao 250 mm k2 paseH 1,0, ot 250 Ao 1000 MM K2 U3MeHsieTCs NPonopLuuoHasib-
HO HanbonblUemy MHeliHoMy pa3mepy B ceuernun ot 1,0 o 1.2;

k3 — KO3(hPMUMEHT, yunTbiBaOW Ml BNUsIHUE abCOMOTHLIX pa3MepoB AeTanu. 3HavyeHne ero Ans obpasuya
anameTtpom 10 mm pasHo 1,0, c yBennyeHmem nvHeitHoro pasmepa B nonepeyHom ceveHun getanu go 200 mm
k3cHmxkaeTcs o1 0,76 10 0,60. MNpu fanbHelillem yBEMYEHUN IMHEHOTO pa3Mepa B NonepeyHoM CeueHun geTa-
N K3 CHUXKAETCS MEHEE UHTEHCUBHO;

k4 — k03O OULMEHT, yUUTbIBAIOLLMIA COCTOSIHE NOBEPXHOCTU AeTanu.

3HaueHve achhekTNBHOro KoadrumeHTa KOHLEHTpaLUV HanpPsHKeHN pKkAAS pasnyHbix QOpM reomeTpu-

4YeCcKUX KOHLEHTPATOPOB NPUHUMAIOT MO CNPaBOYHLIM AAHHLIM WM ONPeAenatoT Yepes TeopeTuyeckuii koaddm-
LIMEHT KOHLEeHTpaummn ac. B aTom cnyyae pk BbIYUCNAOT MO hopmyne

Pk=1+qgf(aa-1), (19)

roe q — KoaduUMeHT YyBCTBUTE/IbLHOCTU MaTepurasia K KOHUEHTpaLMn HanpseHWUi;
ac — TeopeTUYECKnin KO3 ULNEHT KOHLIEHTPALMN.

[na manoyrnepogunctbix ctanei tuna Ct3 KoauumeHT g MOXeT 6biTb NPUHAT q = 0,7, AN HU3KO1ernpo-
BaHHbIX cTaneli g= 1.

Mpw ouEeHKe NPOYHOCTM Y3/10B N0 MaKCUMasIbHbIM aMNIUTyAaM HanpshkeHui Lumkna (T. e. B 30He KOHLLeHTpa-
LMN HamnpshKeHW) pK NPUHMMAaIOT paBHbIM 1.

OpUEHTUPOBOYHbIE 3HAYEHWSA 3P EKTUBHOTO KO MULMEHTA KOHLEHTPALMMW PK A1 CBAPHbIX 39/IEMEHTOB U3
ctanu CT3 npuBefeHsbl B Tabnuue 4.

Tab6nuuya 4
KoathhuLmeHT KOHLEHT-
XapaKTepucTika coenHeH s Bup, coeguHeHuna
pauymn pk
Banka npAMOYrosibHOro cevyeHus, cBapex-
Has un3:
a) WTaMnoBaHHbIX [M-06pasHbiX 31EMEHTOB; _ 1.0
6) ABYX LUBE/NEPOB 1A
w
Banka npsAMOYrofibHOro cCevyeHusl, cBapeH-
Has u3:
a) WwTamMnoBaHHbIX M-06pasHbIX 3/1EMEHTOB;
6) ABYX LUBENNEPOB 11
a) 6)
Banka [BYyTaBpOBOro ceveHus
£
W\ a) 1,0
6) 11
277
a) 0)
ConpseHne AByx 6aok:
a) R = 50 mm un 6onee;
6) R =50 MM 1 meHee; a) Ot 1,310 15
B) NOA NPSIMbIM YI/10M 6) OT 1,6 0 2,0
B) 2,1

12
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XapaKTepucTika CoeauHeHus Bug coeavHeHus KoathdMLIMEHT KOHLIEHT-
pauumn pk
CoepauHeHve AByX 6an0K NPepPbIBUCTLIM CBap-
HbIM LUBOM
Ot 1,700 21
Banka nNpsMOYrosibHOro ceyeHusi, cBapeHHas
13 INCTOBOrO npokaTta
11
Banka 3aMKHYTOro ceyeHusi (4Ba LWBennepa
Unn aByTaBpa, 06beAVHEHHbIE BEPXHUM U HUX-
HUM fincTammn) 11
£ 47
MprBapka CTONKM (KPOHWTEWHA) unn pebep
(nokazaHO MYHKTUPOM) K rOPU30OHTasIbHOMY /K-
CTy 6asikv, NpuMMblkaHue nog NPsiMbIM Yr10M
Bug cHu3y o
MpuBapka K nonkam 6anku Haknagku ¢ 06- 6
BapKoii No nepumeTpy: <277z>
o F4 a—a
a—a) NpsAMOYrosibHol QopMbI; A
6—6) BbITAHYTON A3bIKOOGPA3HOI HOPMbI OT16p8021
6—6
A{Llll E 1 OT 1580 1,7
Bup cHusy
BBapka BTynku: 1
a) cBapka BCTbIK C pa3fefnikoil KpOMOK cBapu- B b a)
BaeMbIX 3/1eMEeHTOB; . , ) OT 1,400 16
6) coeguHeHNe BHaxnecT ' T 6)
Ot 1,700 21
a) 6)

3HauyeHue Ko UL MeHTa B 3aBUCUMOCTHM OT COCTOAHUSA NOBEPXHOCTU AeTanu k4 npueeaeHbl B Tabnuue 5.

Ta6nuuya 5— 3HayeHns1 KO3(h(ULMEHTA, YUMTbIBAIOLLETO COCTOSIHME MOBEPXHOCTW aeTanun ki

O6paboTka NOBEPXHOCTY

MonupoBaHHasi NOBEPXHOCTb (06pasel)
CrtaHouHasi o6paboTka C ob6ecrneyeHMEM LIEPOXOBATOCTU
pybass obpaboTka Ha CTaHke, 06aupka, npokat

CtanbHoe nutbe (nocne TwaTesibHON 06paboTKM NECKOCTPYNHbLIM

3HaueHve k4
1
0,9
Ot 0,85 pno 0,8

annaparom) 0,8

13



roCT31846—2012

Ecnu onpegeneHo cpakTuyeckoe 3HaveHWe npeaena BblHOCMBOCTM AeTanwm, nony4yeHHoe B pesyneraTe Ha-
TYPHbIX CTEHOOBbLIX UenbeITaHui, KOSde)VILLVIEHT 3araca conpoTuerieHUA yCTanioCT N BbIMKUCNAOT NO (bopmyne

O
n=— 214
Ca+ 1 Om

(20)
rae 6_q, — Npeaern BeIHOCNMBOCTY HAaTYPHOW AeTarnu, onpeaeneHHbIin 3KcnepuMeHTansHo;

K — KO3thPULMEHT CHUXEHWSA Npedena BbIHOCNUBOCTY, NpeacTaensitoT cobor 0THOLLeHWe Npegena BbIHOC-
nMBOCTU 0BpasLia k npedeny BbIHOCNMBOCTMW AeTanw.

Mpwv 6onbLUO acuMmeTpum Lkna (korda k, MeHee 0,2) nposepatoT ycnoswe no hopmyne

cT
= - _ >
n=s+on, >1,5. (21)

6.3.2.4 [insa oueHKV AONrOBEYHOCTU PEKOMEHAYETCA UCMONb30BaTh IMHERHY rMnoTesy CyMMUpPOBaHMS
YCTanoCTHbLIX MOBPEXAEHUNA.

CyMMmapHoe Y1Cno LMKIOB A0 paspyLUEHUs] BbIMUCISIOT No hopmyne

m
0_1,1

Ytom (22)

Gaj 201

NcyM =Ng

rae Ng — 41cno LMKOB, COOTBETCTBYHOLLLEE TOUKE NEpenoma KpUBoi ycTanocTy;
m —nokasaTenb CTeNeH HaKOHHOM BETBM KPUBOI yCTanocTu;
C_1; — Npeden BLIHOCNIMBOCTY AeTanu;
G, — aMnnuTyaa LMKna HarpyxeHus:;
t; — OTHOLUEHMe YMcrna LMKIOB aMMIUTYAbl G,; K CYMMapHOMY YWCHTY LIMKIIOB.
lMokasaTenb CTENeHW HaKNOHHOW BETBU KPUBOW YCTANOCTH M M MPOEKTHBIX pacyeTax BbMUCAAT No diop-
myne

=[O

: (23)

rae ¢ — ko3 dULMNEHT, paBHbINA:

- 0T 12 go 20 gns getanen ns yrnepoaucToi ctanu;

-0T1 20 oo 35 ansi getanen 13 nerMpoBaHHOM cTanu.

KoadhhvumeHT ¢ YyTOUHSETCS Mo peaynbTataM UCTbITaHWiA AeTanu Ha yeTanocTb.

K — K03thPULIMEHT KOHLIEHTPaLIMK HAMPSBKEHWA, Y4UTHIBAOLLMIA NOHWUKEHUE CONPOTUBNEHUS YCTanocTH, on-
pegensiembi no dopmyne (18).

lMpu pacyeTax ucronb3yeTcst 6espasmepHblii NnapameTp — npeaenbHbli KoadhhUUNEHT HAarpy>KeHHOCTU N,

BLIMUCIISAIOT Mo hopMyne

o"PeA
ai max

n, = Ot (24)
e Oprmax — MaKkcUManbHasi CTyneHb HanpshkeHui B MpeaernsHoM BioKe HarpyXeHusi, COOTBETCTBYIOLLEM

paspyLUeHWIo NPy Yucne UAKnos N,
MpeAenbHbIA Grok HarpyxeHUs nponopLroHaneH aeicTeytollemy Groky. Torga BolpaxeHue (22) MOXHO
3anucatb B BuAe opMyIbl

NcyM — 1
NG nm zt Cai "
pi;i G ai max (25)
Caimax Ip

14
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pachvk ypaBHEHWSI BTOPUYHOI KPUBOIA YCTaIOCTU B OTHOCUTE/BbHBIX KOOpAMHATaX NPUBEAEHO Ha pUcyHke 1.

1 — nepBYYHas KpvBasA YCTa/IOCTU; 2 — 3aKOH PaCCesHWA KPUBOIA YCTa/IOCTW; 3 — 30Ha aMIIATYA, BbI3bIBAOLLMX
OTHOCUTE/IbHOE MOBPEXAEHWe AeTanu; 4 — BTOPUYHAs KpUBasi YCTaulOCTH, COOTBETCTBYHOLLAA AeliCTBytoLLEMY
610Ky HarpyeHusi; 5 — npegenbHbiii 610K Harpy)XeHus!, MPOMNOPLMOHaTbHBIVE AECTBYHOLLEMY OriOKY,
COOTBETCTBYIOLLWV 38aHHOMY YuCy LmKIOB JIom 6 — AeiCTBYIOLLMA GNOK HarpyxeHusi; 7 — 3akoH
paccesiHva AeCTBYIOLLEro 6/10ka HarpyXeHus.

PucyHok 1 — Ipadivk ypaBHEHUs] BTOPUYHOI KPUBOW YCTA/IOCTV B OTHOCUTESIbHLIX KOOpAMHATAX

Yuncno umkioB 40 paspyLlueHus, noayyeHHoe no copmyne (22) cootBetcTeyeT 50 % BeposaTHOCTU. Ecnn
TpebyeTcs 3a4aTh YPOBEHb HaMPSHKeHWUA MeHbLLWIA, YUeM 3a/10KeH B QopMyny (22), TO Npu TOM Xe Yucne LMKIoB
nosly4yarT MEeHbLUYH BEPOATHOCTb paspyLleHns. Pasbpoc paspyLueHuii onpeaensioT no pasbpocy npeaenos Bbl-
HOC/TMBOCTY AeTanu 1 BO3AENCTBYIOLLNX HA HEE HaMPSHKEeHWN, pacnpeseneHHbIX N0 HopManbHOMY 3aKoHy. Torga

KBaHTU/Ib HOPMaJIbHOTO pacnpefeneHns up, COOTBETCTBYIOLLMIA BEPOSITHOCTM paspyLLEHUs, BbIYUCAAIOT Mo hop-
myne

pv|_ifl+v? (26)

rae N — OTHOCUTESbHbIV KO3h(hMLUMEHT 3anaca;
ya 1 — KoahpuUMEHT Bapuaumv npeaena BbIHOCMBOCTY AeTanu;

ve — KO3h(ULMEHT BapraLumn MakCUMasibHOW CTYNeHW HanpshKeHuli B 6510ke HarpyXeHus.
OTHOCUTE/bHBIN KO3 PMLMEHT 3anaca N BbIYUCASAKT NO hopmysie

npeg,

(27)
rae np — npeaesbHblii KO3 hULMEHT HarpyXXeHHOCTH, COOTBETCTBYIOLLMIA TOUKE HA BTOPUYHOI KPUBOI YCTas10CcTy
c abcuuccoin Jlcyw, onpegensiemslii no coopmyne (24);

n — AeWCTBUTENbHbIA KO3 (ULMEHT Harpy>KEHHOCTH;
°a/Tax — MakcumasbHas CTyneHb HanpshkeHuil B feCTBYIOLEM 6/10Ke HarpyXXeHus;

°a?Tax — MaKCUMasibHas CTyneHb HanpshkeHuii B NpefebHOM 6/10Ke HarpyXeHus.

15
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KoadhdpuumeHT Bapuaumv npeaerna BbIHOCNUBOCTU AETANN BLIMUCASIOT No chopmyne
S,

G_1n

Voin = oin (28)

roe 80—113. — CpegHee KBagpaTtu4veckoe OTKIoHeHWe npeaena BbIHOCAUBOCTW.

KoadbdumumeHT Bapnaumm MakcumanbHOW CTYNeHW HanpsbkeHWid B Grioke Harpy)XeHust BblMMCHSIIOT Mo
cthopmyne

Cai max
Ve = (29)

Oaimax
roe Sﬁai o — CPEOHEe KBafpaTUIECckoe OTKIIOHEHNE MaKCUMATbHbIX HANPSHKEHUIA.
HeicTBUTEnNbHBIN KOIDULMEHT HArpY>KEHHOCTU N BEIMUCNSIIOT Mo hopMyre

Oaj max

6_1ﬂ -

(30)

3HaueHus nu N, NokasaHbl Ha PUCYHKe 1.
Mo Tabnuuam d)yHKLLMIZ HOpMaJibHOro pacnpeaeneHua B 3aBUCUMOCTU OT KBaHTUINA onpeaenatoT BEpoAT-
HOCTb pa3pyLleHus. B tabnuue 6 B kayecTBe NpuMepa npueegeHbl 3Ha4eHUs1 OTHOCUTENIEHOTO KOSCbeMLWIeHTa

3anaca ﬁ, COOTBETCTBYHOLWLEro BEpOATHOCTU pa3pyLUEeHUA.

Tabnuuya 6
BeposiTHOCTL paspywenus OTHocUTeNbHbIA ko3P MULMEHT 3anaca
0,1 1,28
0,05 1,38
0,03 1,45
0,02 1,51
0,01 1,61
0,001 1,96
MpumeyaHue—IlpyBeaeHHbIe 4aHHbIE pacCyHUTaHbl Ans KO3(UUMEHTOB Bapuauum ve_q, = 0,15, v, = 0,1.

[N TpaHCNopTHOro pexxuMa pekoMeHayeTcs IPUHUMATL BEPOSITHOCTL paspyLueHus], pasHyto 0,02.

6.3.3 NnaBHasn pama (Ky30B) U HecyluMe KOHCTPYKLUM paboyunx opraHoB. Pabouunit pexum

6.3.3.1 CINC, npumeHsieMbIx 451 MepeBOo3K1 TSKeSbIX rPy30B, NpedHasHavyeHHbI 47151 MexaHU3aLum norpy-
304HO-PaA3rpPy3oyHbIX paboT, NPoBEPSOT Ha AeCTBINE BEPTUKANLHOWM Harpy3ku, BKtovatoLLeli B cebs cobeTBeH-
Hyto maccy CMNC 1 makcumanbHyto Mmaccy rpy3sa. OLeHKY NPOYHOCTY MPOBOASAT MO AOMYyCKAEMbIM HAMPSBKEHNSIM
no dopmyne

oap+t0g<0,650;. (31)

6.3.3.2 Ans CINC, npumeHsaeMbIX Kak TAroBble eanHnLbl, onpeaensiioT CyMMY HanpskeHWn npu geicTeum
Harpy3ok rpynn A v B 1 cun 1arv npu ABMXEHWM CBOMM XO4OM CO CKOpOCTbo 40 10 kM/W. OLEeHKY npovHoCcTK
MPOBOASAT MO AONyCKaeMbIM HaNPSHKEHWSM Mo hopMyre

op + og + o £0,65 G, (32)

roe G — HarnpsbkeHUsl OT CUM TAMW NPY ABMKEHUW CBOMM XOAOM;
©; — npegen TekyyecT matepuana.
6.3.3.3 [Ins HecyLLMX 3N1eMEHTOB [MaBHbLIX paM CHEroyGopoYHbIX MaLLKH (KpoMe BOKOBbIX CTEHOK) onpeae-
NAOT HaNPsXKeHWs, Bo3HWKatoLwme npn asmkeHn CMNC co cHerom co CKOpoCTLIO, paspeLleHHON Npu ABMKEHWUN
FPY>KEHOM MaLLWHbI K MECTY BbIrpysku (He 6onee 50 km/4). YUnTbIBaoT HANPsXKeHWs OT MOCTOSAHHOW CTaTUYeCKo
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Harpysku rpynnbl A, cun ot paboumnx Harpysok (B AJaHHOM cryyae Beca cHera rpynnsi B), HanpsbkeHus oT Harpy-
30K rpynnbl ™ 1 guHamudeckyto o6Gasky, onpegensieMyto Yepes koaduumeHT auHamuki. KoaduumeHT auHamu-
KU ONpeaensioT Npyu CooTBETCTBYHOLLEH CKopocTU. OLEHKY NPOYHOCTM NPOBOAAT Mo diopmMyre

(Oa+ 0g) (1 +K,) + 0,506 <0,650;,. (33)

OLieHKy NPOYHOCTU A5t GOKOBbLIX CTEHOK C YHETOM pacnopa NpoBoasT no hopmMysie
(oa*o0g)(1+ky)+0,50-<0,950;. (34)

6.3.3.4 lMpoyHocTb koHCTpyKumin CIC (rnaeHasa pama, anemMeHTbl pabounx opraHoB W UX KpenneHuit),
BOCMPUHUMAIOLLMX B paboveM pexrMe nepeMeHHbIe Harpyski, OLEHUBAKOT Mo CONPOTUBIIEHUIO yeTanocTu. Koad-
rureHT 3anaca conpoTUBIIEHNS YCTaNOCTU N BEIMUCAAIOT Mo chopmyne (15), npu aToM oOH gormkeH BbITb He
meHee 1,3. CTaTuyeckyo G, 1 AMHAMWYECKYIO G, COCTaBNSIOLLME LMKNa OnpeaensioT 13 hakTUIecKux Hanpsbke-
HWIA, BO3HUKAKOLLMX B paboyem pexvme.

Ecnv sHayeHve npedena BeIHOCNMBOCTY OrpeaesieHo NyTeM CTeHAOBLIX UCTbITaHWUIA Ha YCTanocTb HaTyp-
Ho aeTanu, koadULMEHT 3anaca ConpoTUBIEHWS yeTanocTu onpedenstoT no cpopmyne (20). Mpu aTom koadpdu-
LMeHT 3anaca ConpoTUBIIEHNS yCTanocTh AOSKeH BbITb He MeHee 1,2.

Ons CMNC, HecyLumMe aneMeHTbl KOTOPbIX MPW BEIMOHEHWUW paboynx onepaumii BOCNPUHUMAOT NepeMeHHbIe
Harpysku, n3aMeHsioLLMecst ¢ Belcokol YactoTol (nopsigka ot 10 go 20 My v BbIWwe), 1 3a Ha3HAYEHHbLIA CPOK
cnyx6bl nmeroT oT 5 - 10% 0o 10 - 108 uuknos Harpy>xeHus, 3anac conpoTUBMNEHUS YyCTanoCcTu AOIKEH OblTb He
MeHee 2.

6.3.3.5 B cniyuae, koraa npy HeBOMbLLOM YWCTe LMKIIOB HarpyxeHus (ao 10°), Harpysku 1 Bbi3biBaeMble
UMM HanpshkeHWs1 NpeBbILIakoT Npeaen BLIHOCNBOCTU U AOCTUraloT Npeaena TeKy4eCTy, 1 B 30HaX KOHLEHTpaLumm
HanpsbkeHWiA Hapsay ¢ YNpyrvMy BO3HUKAIOT nnactryeckue gecopmany oLeHKa no HOMUHaMNbHbLIM HanpsikeHu-
AIM HegocTaTouHa. 3aBUCYMOCTU MexXAy HanpsKeHNaMU 1 AecbopMaLmnaMmn Ans pacyeToB B YNpyronnacTuyeckon
obnacTy nonyYaroT aKCNepUMeHTarbHO UK annpokcMMaLmeit peansHbIX Avarpamm gedopmmposanms. Koaddu-
LeHTbl AedpopMaLIii K, Y KOHLEHTpaLUK HaNpsKeHUA K;  BBIYUCISIOT Mo dbopMynam

K, = 0chr(1-x) G;(1_x)(1+x) npu &, <1, (35)
ko = 0214 npu G, >1, (36)
Q2MIHR)
o —
Ko = —0-mten) npu G, <1, (37)
H
R npu 6,21, (38)

rae o, — TeopeTUHecKnin Ko ULIMEHT KOHLIBHTPaLWMK HAaNpsPKeHWIA B NPeanosioXeHn ynpyroro AedopM1poBa-
HUR;
A — nokaszaTtenb yNnpoyHeHusi MaTepuana B ynpyrornactudeckon obnactu (0 <A<1);

6,,‘ — 3HaYeHWe UHTEHCUBHOCTU HOMUHASBbHBIX HANPSYKEHUI, BEIMUCAAIOT MO dopmyne

Gy =g (39)

rae G, — HOMUHasbHbIE HaMPsHKEHUS;
G, — npeaen Teky4yecTu Mmatepuana.
Ona manoyrnepoancTbIX U HU3KOSIErMpoBaHHbIX CTanew xapakTepucTuka ynpouHeH1s matepuana m B yn-
pyronnacTudeckoin obnactu pasHsietca 0,3.
YpasHeHWe KPUBOWN yCTanocTh Npu MArKOM HarpyXeHWn BelMUCASAOT no ccopmyne

o_N" =ogNg, (40)

rae o_q, og — npeaen BbIHOCIIMBOCTU U Npeaen NPoYHOCTU MaTepuana;
N, NB — YKUCIO LUKNOB A0 paspyleHUA Ha ypoBHE nNpeaena BbIHOCITMBOCTU U Npeaena Npo4HOCTU MaTepuana,
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vV — nokasaTesb CTENEHN HaKINOHHO BETBU KPMBOW ManoLMKIOBOK YCTanocTu, onpeaenseTcs no ¢pop-
myne

v =02Ig ((%31) 41)

Manouuknoeas NPOYHOCTbL NPU XXECTKOM Harpy>KeHUU onpeaenaeTca Xxapakrepuctukamm nNnacTUHHOCTU cTa-
TUYECKOro paspyleHus, a 3aBUCMMOCTb OMOBEYHOCTU OT 3HaAYeHUA nnacTmieckomn necbopmau.ww BbIYUCNAOT NO

chopmyne
e, NY=C,, (42)

rae €, — 3HaueHue nnactydeckoil AechopMaLnMK B LIMKIE HarpyXeH!s;
N —uncno uuknoBs Ao paspyLUeHUs;
v —nokasaTefb HakfioHa KpUBOW YCTanocTu;

C

y —— KOHCTaHTa ypaBHeHUs, onpeaenseTca no d)opmyne

1
¢, =051 (%), 3)

roe y — KoapdurLMEHT NONEPEYHOro CyXKeHUsl.
Pasmax umuknuyeckoi fedopmaumm Ae Bbramcnsiot no dopmyne (KodbduHa)

A =C, N + 221, (44)

To xe Ae no popmyne (MaHcoHa)
Ae=C,N~*+BN7P, (45)

rae o, B U B — KOHCTaHTLI, XapaKTepuayloLme UHTEHCUBHOCTb NPOTEKaHWs NpoLecca Npy LUKNUYeckom ynpy-
rornnacTuyeckom A4eopM1poOBaHUM U 3aBUCSLLIUE OT CTENEHW UCXOAHOTO Harpy>KeHUs;
E — mogynb ynpyroctu Matepuvana.
—0 26_1 B
CyN™" — xapakTepusyeT nnactuieckyio coctaBnstowylo, —g - M BN™F — xapaktepusyioT ynpyryio co-
CTaBnsAoLLYIO pasmaxa uuknudeckoin aecpopmauuu Ae. MNapameTpbl guarpaMm LuKnMdeckoro AedpopMupoBaHus
HEKOTOPLIX CTanew B CTabunsHOM COCTOSIHAM NpUBeAeHbl B Tabnuue 7.

Tabnuuya 7
Crans BC13 Cranb 092 Cranb 10XCHJ Cnnas AMI" 61
Ag, % Ao, MNa Ae, % Ac, MMNa Ae, % Ao, MMa Ae, % Ac, MNa
0,2 332 0,05 105 0,05 105 0,2 140
0,3 458 0,10 210 0,10 210 0,3 21
0,4 515 0,15 303 0,15 315 0,4 275
0,5 553 0,20 363 0,20 415 0,5 319
0,6 583 0,25 435 0,25 485 0,6 350
0,7 610 0,30 482 0,30 535 0,7 372
0,8 635 0,35 520 0,35 585 0,8 389
0,9 658 0,40 548 0,40 631 0,9 401
1,0 682 0,45 569 0,45 669 1,0 410
1,1 701 0,50 585 0,50 703 1,1 418
1,2 718 0,55 594 0,55 730 1,2 425
1,3 733 0,60 610 0,60 756 1,3 431
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OkoHyaHue mabnuus! 7

Crane BCT3 Cranb 092 Cranb 10XCHJ Cnnas AMI™ 61
Ae, % Ao, MMa Ag, % Ac, MMNa Ag, % Ao, MMa Ae, % Ac, MMa
1,4 747 0,65 620 0,65 779 1,4 437
1,5 761 0,70 629 0,70 800 1,5 442
1,6 775 0,75 635 0,75 816 1,6 447
1,7 787 0,80 644 0,80 833 1,7 451
1,8 800 0,85 650 0,85 849 1,8 455
1,9 811 0,90 657 0,90 863 1,9 460
2,0 821 1,00 671 1,00 877 2,0 464
2,1 832 1,10 684 1,10 890 2,1 467
2,2 842 1,20 693 1,20 903 2,2 471
2,3 852 1,30 704 1,30 916 2,3 474
24 862 1,40 715 1,40 929 2,4 477
2,5 871 1,50 724 1,50 940 2,5 480
2,6 880 1,60 733 1,60 — — -

MpwvMmeyaHune— Ac — HanpsbkeHWe, COOTBETCTBYIOWEE pa3maxy Aedopmaumm Ae.

B Ta6nuue 8 npuBeaeHbl KOHCTAHTLI, XapakTepU3ytoLLMe MHTEHCUBHOCTb NPOTEKaHWS YNpyroniacTM4eckoro
AecopMUpoBaHUSI.

Tabnuua 8
Marepuan Cy B o B v, %
BCt3 0,636 0,015 0,654 0,170 50
09r2 0,340 0,011 0,653 0,142 50
10XCHA 0,400 0,015 0,653 0,140 50
AMIe1 0,060 0,007 0,400 0,100 12

6.3.4 Pama Tenexku. TpaHCNOPTHLIA peXXUm
[na oueHKN NPOYHOCTU paM TenexeK Npu cTaTUYEeCKUX Harpy3kax B TPaHCMOPTHOM peXxvuMme MpoBepsitoT
cneayoLme codeTaHus.
6.3.4.1 TporaHue c Mmecta. OnpeaensitoT CyMMy HanpsiKeHUI OT Harpy3ok rpynnbl A G, OT MakcumarnbHOw
CUNbI TAM NPU TPOTaHWN G, U KOCOCUMMETPUHHON HAarpysKkil Gyoc. YCIIOBME NPCUHOCTU BLIMUCTISIOT M0 dhopmyre
Op + Opp + G0 < 0,556, (46)
6.3.4.2 [iBuxkeHne B TATOBOM pexxumMe o Kpueoi. OnpeaensitoT CyMMy HanpsbkeHWiA OT Harpy3oK rpynnbl A
G, € AobaBneHrem guHaMu4ecKux HanpskeHUin, onpegeneHHbIX NpY TPAaHCNOPTHOW CKOPOCTU, OT CUI TATU Gy,

OT Harpy3ok, BO3HUKaoWUX Nnpn ABM>XXKeHUn B Kp1BOM O U KOCOCUMMETPUYHOWN Harpy3ku Gqc- Ycnosue APOYHOC-
TW BbIYUCNAOT NO cbopmyne

Oa (1 + K,q) + Cramm + GKp + Oyoc < 0,5567: (47)
rae K, — ko hULMeHT AUHAMWKN, BLIYUCTIAEMBIN No chopmyrne (3).
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6.3.4.3 TopmoxeHue B KpUBO. CyMMUPYIOT HanNpshKeHUs OT Harpy3oK rpynrbl A (C y4eToM AUHAMUYECKUNX),
TOPMOXKEHUS Gy, ABUKEHUS MO KPUBOW Gy, U KOCOCUMMETPUYHON HArPY3KU Gyoc. YCNIOBUE NPOHHOCTY BLIMUCNAIOT
no chopmyne

Oa(1 + Ky) + Opgp + Gy + G < 0,550, 48)

rae K, — kospdmumneHT auHamnku (cMm. coopmyny 3).

Mpy cyMmrpoBaHUM HANPSXXEHWIA, BO3HWKAIOLLMX MPY ABUKEHUW B KPUMBOW U OT KOCOCUMMETPUYHOI Harpys-
KW, UM MpUCBamnBalOT Takue e 3HaKK, KaK y HanpsbkKeHWn ANns pexunuma HarpyXXeHUst NOCTOAHHOW CTaTUYeCcKoM
Harpyskoii rpynnbi A.

6.3.4.4 KoahbcpmumeHT 3anaca conpoTUBMEHWS YCTANOCTU N BbIMMCAsSIOT Mo chopmyne (15). Mpy ABMKEHUN B
NPSIMOiA B pEXXUMaX TSM UMK TOPMOXXEHUSI cpeaHee HanpsbkeHue LyKna G, onpeaensieTcs COOTBETCTBEHHO Kak

Om=0Oa + Crarns (49)
Om =Op * Orgp. (50)

[ns oueHKU NpMHUMaIOT Gonbluee 3Ha4YeHVe.

Mpu ABUXEHUN B KPUBOIN YHUTLIBAIOT TaKKe CTAaTUYECKYHO COCTaBMSAOLLYIO HANPSXKEHWI OT BIUCHIBAHWS B
KpVBYIO.

[N npuBnmXeHHbLIX pacHeToB MOXHO NPUHATL G, NPUBNU3UTENBHO PABHBLIM G, . AMIIMTYAY HANPSHXKEHUNA G,
BbluMCNsOT o coopmyre (17).

KoadhdumumeHT 3anaca conpoTUBNEHUA YCTaNocTh N A0MKeH bbITb He MeHee 1,5.

Ecnun ans pambl TeNexku n3secteH npeaen BbIHOCIIMBOCTU, TO kO3 ULMEHT 3anaca ConpoTUBIIeHUs ycTa-
nocTu nonpepensitoT rno dopmyne (20). B atom cnyyae koadbpuumeHT 3anaca ConpoTUBAEHUA yCTanocTu n ans
TPaHCMOPTHOro pexuma AomkeH 6biTb He MeHee 1.4,

Ecnv ans pambl TeNexXku yCTaHOBMEH OrpaHUYeHHbIR CPOK Cryk6bl, TO pacyeT NPOBOAAT HA AOSroBEY-
HOCTb (CM. 6.3.2.4). BeposaTHOCTb pa3pyLieHua npuHnumatoT He 6onee 0,02.

6.3.5 Pama Tenexkn. Paboumit pexxum

6.3.5.1 B paboyeM pexume Ans OLEeHKU CTaTUHECKOA NPOYHOCTU pambl TESEXKN HaNpsKeHUs1 OT NOCTOSH-
HOW cTaTU4YecKkoi Harpysku rpynnel A CYMMUPYIOTCSI C AMHAMUYECKON COoCcTaBmnsitoLel HanpsbkeHuid. Jonyckae-
moe HanpsixkeHne — 0,55c;. YcrnoBume NpoYHOCTU BEIMUCHSIOT Mo ddopmyne

op + o2 <0,550,, (51)

rae c- — 3HayeHue aMnnuTya NepeMeHHsIX HarnpsikeHWiA oT paboymnx Harpysok.

6.3.5.2 KoatpbuLimeHT 3anaca ConpoTUBIEHWS YCTanoCcT BoluMCsAoT no chopmyne 15. 3HaveHus 6, U o,
onpeaensioT no hakTUIECKUM 3HaYEHUSIM HanpsbkeHWi pabouero pexxuma. Jonyckaembiii koacUumeHT 3anaca
COMPOTMBIEHWSA yCTanocTu [n] NpUHUMAaoT pasHeIM 1,5.

6.3.5.3 Ecnu anst pambl TENEXKN U3BECTEH Npeaen BbIHOCIUBOCTY, TO KO3dhMUMEHT 3anaca conpoTuene-
HWs1 yCcTanocTu n BeldncnsioT no cdoopmyne 20. B aToM cny4vae gonyckaemblil koadpULMEHT 3anaca conpoTuene-
HUS ycTanocTu [n] npuHMMatoT paBHbIM 1,4,

6.3.5.4 PacyeT Ha 4ONroBeYHOCTb NPOBOAAT N0 METOAMKE, U3NOXEHHON B 6.3.2.4. BeposaTHOCTL paspyLue-
HWA AomKHa ObITb He Gonee 0,02.

6.3.6 NaBHble pambl 1 pambl Tenexek. PeMOHTHO-TeXHonorv4yeckue pexuMbl

6.3.6.1 OUeHKY NPOYHOCTH B 3TUX PEXVMaX NPOBOAST CPABHEHNEM NOMYYEHHbIX 3HAUYEHUIA HANPSPKEHW ¢
AonyckaemblMy 3HaveHnsaMU, pasHbIMK 0,90, .

6.3.7 dnemeHTLI KpenneHUA obopyaoBaHUA U NpedoxpaHUTenbHbIe yCTPpoMCcTBa. TpaHCNOPTHLIN
pexum

6.3.7.1 Mpu oLeHKe NPOYHOCTY 3NEMEHTOB KpernneHns o6opyaoBaHWs Ha rNaBHOM pame 3HaueHUs Hanps-
XKeHWiA, MonyYeHHbIX oT Harpysok [eM. 6.2.11.2 (nepeuuncneHre a)], cpaBHUBAIOT C JONYCKAaEeMbIMU 3HAYEHUSMMU,
pasHbiMu 0,96

6.3.7.2 MNpw oLeHKe NPOYHOCTU 3MEMEHTOB KpernneHns 06opyaoBaHNs Ha rMaBHOM pamMe 3Ha4YeHUs Hanps-
YKEHWI, MonyYeHHbIX OT Harpy3ok [cM. 6.2.11.2 (nepevncneHue 6)], cpaBHUBAKOT € 4ONYCKAEMbIMU 3HAUEHUSIMU,
pasHblMy 0,650, conpoTrBneHne ycTanocT — ¢ KoadpdumLneHToM 3anaca n He meHee 1,5.

20



roCT 31846—2012

6.3.7.3 MNpw oLleHKe cTaTUYECKO NPOYHOCTM SNIEMEHTOB KpensieHns 06opyaoBaHMst Ha pame TenexKu 3Ha-
YeHWS HanpshKeHWid B HUX CpaBHUBatOT € AoMNYycKaeMbIMU 3HAYEHUSAMU HanpsikeHWid, pasHeiMu 0,556, conpoTue-
neHue yctanocTn — ¢ kospuumeHToM 3anaca n He MmeHee 1,5.

6.3.7.4 MNpu oLeHKe AONTOBEYHOCTU BEPOATHOCTL Pa3pyLUeHNs NpUHK1MatoT pasHoii 0,02.

6.3.8 dnemMeHTbI KpenneHus o6opyaoBaHMA U NpegoxpaHUTenbHble ycTpoucTea. Pabouunin pexum

6.3.8.1 [Npm oLieHKe 3HAYEHWIA CTaTUHECKON MPOYHOCTY HaNPSKEHWS B 3NeMeHTaXx KperneHums pabodnx opra-
HOB oA AeliCTBUEM CTATUYECKMX HArpy3oK, BO3HMKAIOLWMX MPY BbIMNOSIHEHMN paboymnx onepawuii, cCpaBHUBALOT C
AonyckaeMbiMy 3Ha4eHUaMU no dopmyne

og < [o] (62)

Jonyckaemble 3Ha4eHUsI HANPSKEHWIA:

- [6] = 0,650, AnsA aneMeHToB Ha rnasHoW pame;

-[6]=0,550; ans anemMeHToB Ha pame TeNexXKU.

6.3.8.2 B 3aBMCMMOCTM OT XapaKkTepa AeWCTBYOLLMX Harpy3ok B paboyem pexume (BbICOKO YacToTe Ha-
rPy>XeHus1, HenpepbiBHON paboTe) NPOBOAAT OLIEHKY 3HaYEHWs CONpPOTUBIEHMS ycTanocTu no dopmyne (15). Mu-
HUManbHOe 3HaYeHVe 3anaca ConpPoTUBIIEHNS YCTanoCTW OOMKHO ObITb!

1,3 — Ans anemMeHTOB Ha rMaBHo pame;

1,5 — Ons aNeMeHTOB Ha pame Tenexku.

6.3.8.3 lNpegoxpaHuTensHble YCTPOUCTBA OLEHMBAIOT MO A0MNYCKAEMbIM 3HAYEHUSIM HaNPsHKEHUIA, paBHbIM
0,9c;.

6.3.8.4 PacueT Ha NpoYHOCTb coeanHeHUi (CBapHbIX, 6OMTOBLIX, 3aKknenkamu) geTanewn KpenneHus u npe-
[oXpaHUTenbHbIX yCTPoNCTB pabounx opraHos CIMC npoBoAAT B COOTBETCTBWN C ASWCTBYHOLLMMU HOpMaMK pac-
yeTa.

6.3.9 leTann peccopHoro noAseLLNBaHWA paccUNTLIBAOT Ha AecTBUe Harpy3ok A, I" u [l. OueHky conpo-
TUBNEHWS YCTaNoCTV NMPYXXUH NPOBOASIT B COOTBETCTBUM C TpebosaHuammn FOCT 1452,

6.3.10 OueHKy COnpoTUBIEHUS YCTaNOCTH KOSIeCHbIX Map ¢ bBykcaMu 1 oceil NPOBOAST B COOTBETCTBUM C
TpebosaHusamn FOCT 30803.

6.3.11 OLeHKy conpoTUBNEHUsT YCTaNoCTU KONec ¢ AUCKOBLIMM LieHTpamMu NPOBOAAT COrNIacHO HOpMaTuUB-
HbIM JOKYMEHTaM.

6.4 OueHKa NPOYHOCTU Y3NOB TArOBOro NpuBoAa U TAroBon TpaHCMUCCUN

6.4.1 MNoaBeckn TAroBbLIX aneKTpoaBUraTerne U oceBbIX peAyKTOpoB

6.4.1.1 Ha noaBecku TArosbIX anekTpoasuratenei n oceBbiX peAyKTopoB AENCTBYIOT HAarpy3ku: OT peakTuB-
HbIX YCUNUIA NpY peanusaumm TSr; BLICOKOYACTOTHLIE HAarpy3ku oT OCEeBLIX pelyKTOPOB W TAroBbIX nepedad;
YyCUnuA, CBA3aHHbIE C OTHOCUTESNbHBIMU NepeMeLLeHUAMY NOAPECCOPEHHBbIX U HemnoapeccopeHHbIX YacTen
(pambi ClMC) B BEpTUKANBHOM U MOMEPEYHO-TOPU3OHTATIBHOIN MNOCKOCTSIX, B TOM YUCE NPU NPOXOXAEHUN KPUBbIX
Manoro paguyca, oroBOPEHHOro B TexHudeckux ycriosusx Ha ClricC.

6.4.1.2 Mpu pacyeTax Ha NPOYHOCTbL pacCCMAaTPUBAIOT CEHEHUS C YUETOM KOHLIEHTPATOPOB HANPsSKEHWA (CTY-
neHyatbI Nepexof, pe3bba XBOCTOBKKA, LUMOHOYHBLIE KAaHABKU U T. M.) U ASUCTBYIOLLMX CTAaTUHECKUX, KBA3UCTaTU-
YEeCKMX U AUHAMWUYECKNX Harpy3oK pacTsbKeHUsl — cxaTus, U3rnbaromx MOMEHTOB, BO3HUKAIOLLMX NPy nonepey-
HbIX NepeMeLLEeHNAX KONEeCHOW Napbl OTHOCUTENBHO paMbl TENEXKN.

OueHKy oTHOCUTeNbHbIX AediopMaLmiA pe3VHOBLIX U PE3UHOMETANITUYECKUX aMOPTMU3aTOPOB NPOBOASAT:

- Npy paboTe amopTU3ATOPOB Ha CXKaTue;

- npu paboTe amMopTU3aTOPOB Ha CABWT.

3HaueHus oTHoCUTENbHBIX AedopMaLMii CXKaTUS € AOMKHBI BbITb:

-071 0,05 8o 0,1 — npu AercTBUM CTaLMOHAPHBIX ANHAMUYECKUX Harpy3ok;

-070,1 00 0,15 — npu geicTBUM CTATUYECKUX U KBA3UCTAaTUYECKUX Harpy3oK Co CrydariHbiMu 1 anu3oau-
YeCKMMU KpaTKOBPEMEHHbLIMU AUHAMUYECKUMM Harpy3Kkamu.

3HaueHusA oTHocUTenNbHBIX AedopMaLmii casura Y 4omKHb ObIThb:

-070,1 80 0,15 — npu gercTBUM CTaLMOHAPHBIX AUHAMUYECKUX Harpy3ok;

-010,2 Ao 0,3 — npu AeACTBUMN CTaTUMECKUX U KBA3UCTATUYECKUX HArpy3oK CO Cy4aiHbIMW UK perynsip-
HbIMW KpaTKOBPEMEHHBbIMM AUHAMUYECKUMW Harpy3kamu, CrieyloLLMMmn ¢ UHTepBanamMn BO BpeMeHM.

6.4.1.3 OueHky 3anacoB NPOYHOCTM CTEPXKHSI MOABECKM TSIFOBOIO 3/1eKTPOABUraTeNs UM OCEBOIo peayKTo-
pa v BanoB OCEBbLIX PelyKTOpPOB, BbIMOMHSOT Mo copmyne (15).
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6.4.2 KapaaHHble Banbl

6.4.2.1 INpu oueHKe NPOYHOCTU KapAaHHLIX Banos ANst TAroBbix TpaHeMuccuit CINC gonkHbl 6bITb yUTEHbI:

- YpoBEHb MakCcuMarnbHbIX BpallaloLwmnx MOMEHTOB, NepefaBaeMbIX BanoMm;

- MaKCUMaribHble 4acTOoThbl BpalLeHWUA KapAaHHOro Bara npu KOHCTPYKLMOHHOW CKOPOCTU ABWKEHUS;

- YIMbl U3NomMa ocel Banos B LWapHUpax KapaaHHoro Bana.

6.4.2.2 INpu oLeHKe HecyLLen cnocobHOCTU KapAaHHbLIX BanoB A0MKHA UCMOMNb30BaTbCA KUHEMaTUYeckas
cxeMa TpaHCMUCCUM, 3HaYeHUs NapameTpoB cunoeol yctaHoBku CINC, gonyckaemble AnuTenbHbIE U Npeaens-
Hble KpYTSLLIME MOMEHThI, NPU Nepeaaye KoTOPbIX BO3MOXHbI Niactuieckue aedopmMaLimm 3NeMeHTOB KapaaHHbIX
BaS1oB.

6.4.2.3 3anac NpoYHOCTU KapAaHHOro Bana Npu MakcMMasibHOM YacToTe BpallleHUs BbIMUCNAT no dop-
Myne

nMaKC
— <
e < 07, (53)

rae Nya — MakcMManbHast YacToTa BpalleHUa KapAaHHOro Bana, MUH ';
Npur — KPUTWYeCKast HacToTa BpalLeHUa kKapaaHHoro Bana, MuH.
6.4.2.4 KpuTnyeckyro 4acToTy BpalleHUs kapAaHHOro Bana BbIUUCASIOT no opmyne

’ 2 2
'EIH + ﬂBH (54)

’Z

Niour

rae n — koabULMEHT, paBHblii 1,22 - 108 MM - MuH™";
0, — HapyxHbIi AnameTp Tpybbl Bana, MMm;
g — BHYTPEHHWI AnameTp TpyBbl Bana, Mum;
L — paccTosiHve Mexay LieHTpamu LapHUPOB, MM.
6.4.2.5 MakcumankeHbIi yron nsnoma ocei Banos B LUapHMpax BLIMUCHAT Nno Tabnuue 9.

Tabnunua 9— 3aBUCHMOCTb MakCUMAaIbHOTO PaGoYero yria uanoMa OCeii Baros B LIAPHUPAaX OT YacTOThl BpaLeHns
Bana

HaumeHoBanue nokasartens 3HaueHue nokasarens

YacToTa BpalLeHNsI Nyacs 5000 4500 3500 3000 2500 2000 1500
MuH~!

Yron nanoma ocem Yyauc 3°30' 3°50' 5°00' 5°45' 6°55' 8°40' 11°30'

MuH1ManbHble yribl M30Ma oceli BanoB B LUapHUpax KapAaHHoro Bana AoskHbl 6biTb He MeHee 1° BO
n3bexaHve 6puHennMpoBaHKsl NoBEPXHOCTE Liand KpeCTOBWHbI 1 CTakaHOB UronbYaTbIX NOAWMNHUKOB. Makcy-
ManbHbIA yron nanoma oceii B LLapHUpax KapAaHHOro Bana B ropU3oHTasIbHOM NIOCKOCTU . € y4ETOM Npoxoxae-
HWA Tenexkon skunaxa ClC KpMBbIX yHaCTKOB MyTU MUHUMAaNBLHOMO paguyca, onpegeneHHoro TeXHUHeCcKUMM
ycrnosusimu Ha CI'C KOHKpeTHOro Tvna BuIYMCAsoT o dopmysie

YF = YI'C + YFK’ (55)

rae Y..— CTpoWTeNbHbI Yron N3noma ocel B LiapHupax B ropu3oHTanbHON NNOCKOCTY;
Yr«— YroJl usrioma ocei B LWapHupax, obycnoeneHHbIn npoxoxaeHnem CIMC KpMBbIX y4acTKOB NyTU, BbIUUC-
nsoT o dopmyne

H+Hg(1-cosa,) + Lgsina,
Yrc = arctg L +Lg(T—cosoy) + Hg sina, r (56)
rae Ly,  Hy, — paccTosiHMs OT OCY LUKBOPHEBOTO y3na TenexKku [0 OCU LiapHupa kapAaHHoro Bana BAOMb
ocu CIC 1 B NonepeyHOM ropr3oHTanbHOM HanpasieHsIX, MM;
L, v H, — paccTosiH1s Mexay OCAIMM LUAPHUPOB B MPOAOSIEHOM 1 MONEPEYHOM HaNPaBNEeHNsAX, MM;
0L, — Yron noBopoTa TeNeXKU B KPUBOII B FOPU3OHTaNLHOI NMOCKOCTY, rpag.
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6.4.2.6 Yron noBopoTa TeNnexKu B KOUBOI B ropU30HTaNbHOM MMOCKOCTU BLIMUCASAIOT Mo hopmyne

. LM — . A
o, =arcsing s + arcsmL—T, (57)
roe L,, — paccTosiHie Mmexay ocsiMU WKBOPHEBLIX oTBepcTuil CIC, Mm;

L, — paccTosiHue Mexay OCsIMU KONECHbIX Nap TENEXKU, MM;

R — pagwuyc KpuBoW, MM;

A — makcumMarnbHbIi 3a30p Mexay rpebHsMU Konec u 6GOKOBLIMU rpaHAMK PENbCoB, MM. MpK MakcumansHo
LUMpPUHe Koren 1548 MM MakcumanbHbI 3a30p Mexay rpebHsaMU kofnec U 6OKOBLIMU FPAHAMU PENLCOB A AOMKEH
6bITb 61 MM.

MakcumanbsHbIA yron nsnoma oceil B LLapHUpax KapAaHHOIo Bana BbIYMCASIOT No chopMyne

Yvake = ’Y% + ch’ (58)

A€ Yy — CTPOUTENbHbLIA Yron nanomMa ocei B LuapHMpax B BepTUKaNbHOW NNOCKOCTH.

3HayeHue Yya He AOMKHO NpeBbiwaTh 80 % 3Ha4YeHUs yrna uanomMa B LWapHUpax, onpeaensieMoro KOHCT-
PYKTUBHbLIMW 3fieMeHTaMy Bana 1 ykazaHHOro B kKaTasiore Ha KapaaHHbI Ban.

6.4.3 NMoawunHUKoBbIe Y3nbl KonecHo-peaykTopHbIx (KPB) n konecHo-moTopHbIx 6nokoB (KMB)

6.4.3.1 PacueT HOMUHaNbHOW AONFOBEYHOCTU NMOAWMUMHUKOB NpoBOAAT Ucxoas us 90 % HageXHOCTU uX
paboTbl 6e3 NosiBNeHNA NPU3HAKOB KOHTAKTHOW yCTarocTi MeTasna Ha paboqnx NOBEPXHOCTSX KoreLl U Ter kaye-
HUSI.

HoMuHansHyo 4oNroBe4HOCTL NOALLMITHUKOB BYKCOBbIX Y3108 U ONOP OCEBLIX peayKTopoB L, B kM npobera
CrC BblumcnstoT no chopmyne

L=n-D,-10°-ay - (§f, (59)

raoe D, — avameTp cpeaHen3HoLLeHHbIX Kosiec Mo Kpyry kaTaHus;

8,3 — 0606LLEHHbIN KO3DULIMEHT, XapaKTe pusyHoLLMiA COBMECTHOE BNUSHWE KayecTBa MeTanna getaneii noa-
LUMMNHKKA 1 YCITOBUIA SKCNNyaTaLumMm Ha ONrOBEeYHOCTb NOALLNMIHKKE;

C — 3Ha4veHVe AMHaMUYECKON rpy30nogbeMHOCTU BbIBpaHHOTo NOALLINMTHUKA;

P — aKkBMBaneHTHas AMHamMuyeckasi Harpyaka Ha NoALUHKK;

p —nokasaTenb cTeneHu (4n8 PorUKoBbLIX NOALIMNHUKOB p paBeH 10/3, Ans LWapUKOBbLIX MOALWWNHUKOB p
paBeH 3).

HomrHansHyo 4onroBeyHOCTb NOAWNNHUKOB BedyLLe N LecTepHW TSroBbIX peayKTopos, B kM npobera CIC,

BbIMUCNSAIOT Mo hopmyne

- D, p
L=""710% ay - (§), (60)

rae i — nepegaToyHOe YACITO OCEBOr0 PeayKTopa;

3HaveHWs1 0606LLeHHOro kKoadULMEHTA a3 NPU pacHeTe AONTOBEUHOCTM NOALLMMIHUKOB MPUHUMALOT B CO-
OTBETCTBUM C JaHHBIMW CNPaBOYHMKa-KaTanora.

3HaueHne AMHaMu4yeckol rpysonogsemMHocTy C onpeaensitoT Ans:

- CTaHAAapTHbIX TUMOPa3MepoB NOALLWMHUKOB — MO CNPaBOYHUKY-KaTanory;

- ANs HecTaHA4apTHBIX U OMNbITHLIX NOALLUMHUKOB — MO AaHHbLIM 3aBOAA-U3roTOBUTENS NMOALLUMHMKOB UK NO
MOCT 18855.

3HaveHve 0606LLeHHOro KoatbduLMeHTa, XapaKTepuayHoLLEero COBMEeCTHOE BIIMsIHWE KavecTBa MeTanna ae-
Tanen noALLKUnHUKa 1 YCNoBWiA aKkcnyaTtaLuuy Ha JoNroBe4HOCTb NOALLUUMHUKE &ys, MPUHMMAIOT:

-071 0,5 0o 0,6 — Ans ponmKoBbIX NOALUUMNHUKOBR C KOPOTKUMU LIUNTMHAPUHECKUMU POTTUKAMU;

- 07 0,3 go 0,4 — ansa ccheprdeckmx ABYXPSAHLIX POMUKOBBIX NOALUUMNHUKOB;

- 071 0,6 0o 0,7 — Ans NOAWNMHNKOB € KOHUYECKUMW PONTUKAMMU;

-010,7 po 0,8 — Ana WwapukoBbIX NOAWNMHKUKOB (KpOMe cchepruyecknx).

Mpu pacyeTe NOAWNNHUKOB, U3rOTOBAEHHBIX U3 CTANW SMEeKTPOLLNAKOBOro neperuiaea, obecneyeHnm ruapo-
AVHaMUYecKkon NNeHKN Macna Mexay KOHTaKTUPYIOLLIMMKU NOBEPXHOCTAMM KoJieL, Y POSTMKOB U OTCYTCTBUM MOBbI-
LUEHHbIX NePEeKOCOB B y3Ne 3Ha4YeHUA a,3 AoNyckaeTcst NPUHUMATL yBeNUHeHHbIMU B 1,5—2 pasa.
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B crnyyae BO3MOXHOCTU 0BBOAHEHWUS UMW 3arpsA3HEHMst CMa3Ku, MOBLILLEHHbIX NEPEKOCOB B y3nax, nonaga-
HUSI B MOALUMMHUK CMa3K1 U3 APYTUX Y308, NepenonHeHNs U BO3MOXHOTO HEOCTATKa CMa3K/ 3HAYEHNS 8,y
JOIMKHBI BbITb CHKEHBI.

6.4.3.2 Ins pacyeTa HOMUHAIbHON ACNTOBEYHOCTU NOALLMMHUKOB NPeaBapUTeNbHO PaccyMTLIBaAOT 3KBU-
BaNeHTHY0 AMHAMWUYECKYHO Harpysky Ha HUX no doopmynam 1 npasmnamM pacyeTa 3KBUBaNEHTHOW Harpysku Ha
noawunHunki no FOCT 18855.

6.4.3.3 MogwmnHunkn 6yKkcosble POSIMKOBbIE C KOPOTKAMU LIUIIMHAPUYECKAMU POSTMKAMU, BOCTIPUHUMALOLLIME
NOMWMO pagunanbHOW U 0ceByHo Harpyaky (HanpasneHHYH BAOMb OCU KOMECHOI napbl) TopLamm ponnkos 1 6opTa-
MU KoneL, nodnexar NpoBepKe Ha COOTBETCTBUE AOMYCKaeMOoi OCEBO rpy30MoAbeMHOCT AEACTBYHOLLUM oce-
BbIM CUMaM.

6.4.3.4 B crniy4yae npMMeHeHUst NOALMMHMKOB C KOPOTKUMU LIIIMHAPUHECKAMIN POSINKamm B BYKCOBOM y3ne
(ans Tenexek c ynpyrol CBSA3bI0 C paMoi) pacueTHble 3Ha4YeHWs AeNCTBYOLLMX OCEBLIX CUT pekomMeHayeTcs
NPUHAMATb PaBHbLIMU:

A4 = 0,075P, — ropusoHTasnbHasa oceBasi Harpyska, AeicTeyoLas Ha o4WH NOALWMMHWK U BO3HMKaoLWas
npu aswxkeHun CrC ¢ MakcMarbHON KOHCTPYKLIMOHHOW CKOPOCTLIO B MPSMbIX y4acTKax NyTu, Py — BepTukans-
Hasi cuna, AercTByoLWas Ha NoaLUNMHUK;

A, = 0,10P, — ropusoHTasibHas oceBas Harpyska, AeNCcTBYIoLas Ha OAUH MOALWMHAK N BO3HMKaOLWas
npy ABWXKEHNN cneLumarnbHOro NOABMKHOrO CocTaBa ¢ MakCUMaslbHOM 4OMYCTUMOW CKOPOCTLH0 MPU BNUCHIBaHAN B
KpuBbIE.

6.4.3.5 3Ha4eHWe pacyeTHOW AonroBeyHoCTU noawunHukos CMNC gomkHa cocTaBnaTh:

- 1,5 - 10° km npoBera — 6ykcoBoOro y3na KonecHol napbl U OMOPHBIX OCEBbIX MOALWMMNHUKOB TAFOBOTO
peaykropa;

- 1,0 - 108 km npoBera — BeaylLEero Bana TAroBLIX PeayKTOPOB.

Ecnu gnsa CMNC oTtaensHoro Tvna yctaHosneH npober Ao kanutanbHoro pemoHTa ot 0,5 80 0,7 - 10%km, To
3HaYeHUs pacyeTHON AONrOBEYHOCTY MOALLMIHUKOB BYKCOBOTO y3na npuHumartoT pasHeIM 0,7 - 10° kv npo6era.

7 OueHKa AMHaMMNYeCKUX Ka4yeCcTB U AMHaAMUYeCKUX NoKasaTenen

7.1 MNpaBuna oLeHKU XOAOBLIX KayecTs

7.1.1 Mpwn oueHke xoaoBbIX kKadecTB CINC aormkHbI 6bITh onpeaeneHsb:

- pamHble cunbl Y,

- k0ahhULMEHT BEPTUKANEHON AVHAMUKM Ky;

- ko3 hnuMeHT 3anaca yCTOMHMBOCTHY Koreca OT BKaTbIBaHUsI HAa FONIOBKY penbea n;

- koachpMUMEHT 3anaca YCTONYUBOCTM OT ONPOKUABLIBAHNS T gnp;

- BepTuUKasbHble U FopU3oHTanbHbIE (MonepeYHble) yecKopeHUst Ky3oBa (rnaBHow pambl) BY uly;

- k03thpULMEHT KOHCTPYKTUBHOTO 3anaca K.

[na camoxogHoro CINC gorpkHbI ObITh ONpeAeneHsl Takke NokasaTeny NNaBHOCTU X0A4a B BEPTUKAITBHOM U
ropusoHTanbLHoOM (nonepeyHom) HanpasneHnsx Wg n Wr.

7.1.1.1 PaMHble curbl — 3TO NonepeyHble ropusoHTanbHble CUnbl, ASNCTBYOWME Ha KOMECHYIo napy oT
noApeccopeHHbIX Macc akunaka. PacyeTHbIM MyTem pamHylo cuiny onpeaensaioT Mmetogamm MaTteMaTuieckoro
MOAENUPOBAHUA CUCTEMBI «IKUMaXK — MyTb». B KpMBLIX yyacTkax NyTn paMHyo cuny AonyckaeTcs onpeaenstb
BMUCLIBAHNEM B KPUBLIE.

Mpw UcNbITaHUSIX pamHbIe CUMbl ONPEeAENsIoT B 3aBUCUMOCTU OT KOHCTPYKLIMW SKUNaxa:

a) NpY YeNtCTHOW KOHCTPYKLMKM BYKCOBOTO y3ria npu Hanu4un ocesbix paszberos B bykcax (cBobogHbIX Unn
ynpyrux) uasmepeHue pamHbix CUn NpoBOAAT nocpeAcTBOM Meccaosbl (Mpunoxerue ). Mpu ckonbxeHun ocn B
6YKCOBOM NOALMNHUKE BO3HUKAET cura TPEHUS], KOTOPYHO CYMMUPYIOT C CUNoi, 3acbukcMpoBaHHOW NOCPEACTBOM
meccao3bl. KoadduumeHT TpeHns npu BpaLLeHnn ocu pekoMmeHayeTca NpuHuMaTh pasHeim 0,1. PaMHyio cuny Yo
npu NsmMepeHUn ee meccao3omn BeIYNCNSIOT no dopmyrie

Vo= Yp +0,1-P, (61)

rae Yoy — cuna, BocrnpuHUMaemasl MeccAo3ou;
P — cTatudeckast Harpyska Ha LUenKy OC.
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6) Npu NpUMeHeHUM B GyKcax YNpyrux 0CeBbIX YNIOPOB pamMHyto curly Y, BLIMUCASIOT Mo copmyrie
Yo=Pa+x-f+0,1-P, (62)

rae P, — cvna npeaBapuTenibHON 3aTsHKKM MPYXXUHDI;
f — necdopmaums NPy>KNHLI;
X —KeCTKOCTb NPYXUHBI.
Mpw HaNUYUK XKECTKUX OCEBbLIX YNOPOB B BYKCaxX OTCYTCTBYET CKOMBXEHUE OCU B NOALLIMMHUKAX B MOMEHT
conpukacaHua Topua ocu 1 ynopa, nosTomy

Yo=Y (63)

B) MpWU OTCYTCTBUM OCeBbIX pa3beros B Gykcax BO3MOXHO Taloke M3MepeHUe 3HaYeHWA pamMHbIX CUI Mo
3HAYEHUSIM HaNPSPKEHWUIA B YENIOCTHBLIX KPOHLWITENHaX. MNpoBoasAT aHamm3 KOHCTPYKUMW KPOHLUTEAHOB AJ1S1 HAXOX-
AeHus MecTa Ux HanGorbLUei Bo3MOXHOM aedopMaumm OT paMHbIX CUM, B 3TOM MECTE HaKnensatoT TeH3opesnc-
TopbI (Mpunoxexue [). 3HaveHne paMHON CUNbl Y, BLIMKCTAIOT Mo (hopmyne

yp =01 K+ 05 Ko, (64)

rae 64, G, — U3MepEHHbIe 3HaYeHUs HanNpPshKeHW cresa u crnpasa;
K¢, Ko — COOTBETCTBYtOLUME KO3hhULMEHTLI NnepeBoda HanpsbKeHWI B CUTbI;
r) npu 6ecyentocTHbIX ByKcax, ynpyro cBsisaHHbIX C PaMO, U3MepeHUe 3HaYeHUI paMHbIX CUI BbINOSTHAOT
N3mMepeHNeM nonepeyHbIX (FOPU3OHTaNbHBIX) NepeMeLLeHUI ByKC OTHOCUTENBHO paMbl.
Mpw oTeyTcTBUM pa3beros 6ykC OTHOCUTENBHO OCEN U3MEPSIIOT NepemeLeHne oaHoN u3 6ykc AaHHOW Ko-
nNecHol napbl. 3Ha4YeHe PaMHOM CUnbl BEIYUCASAIOT Mo dopmyne

Y, = 0Ky +K0) fs, (65)

roe X, Xy — XKeCTKOCTb Yrpyrnx ByKCOBbIX CBA3EW CreBa 1 crpaea;
fs — n3MepeHHOoe NepemeLleHue.
Mpu Hanruum pasderos HEOGXOANMO U3MEPATL NepeMeLLIeHNe Kaxxaol GyKebl ocu. 3HaueHne paMHOR cunbl
BbIMUCNAOT Mo hopmyne

Yp = Kqftg + Ky fog, (66)

roe fig, g — N3MEpeHHble NepemeLLeHns criesa 1 crpasa.

A) Ha aByxocHbIX TpexaneMeHTHbIX Tenexkax (Trna LIHWW-X3, moaenu 18-100) nnun TpexocHbIX TenexKkax
(Tvna YB3-10A, mogeneit 18-102 n 18-522) rpy30BbIX BaroHoB, NpUMeHeHHbIX 4nst CINC, 3HavyeHns pamHbIX i
N3MEepSAIOT TEH30PE3NCTOPaMU, HaKNeeHHbIMU Ha 6oKoBbIe paMbl (Npunoxkerue ). 3HadeHUe pamMmHoiA CUnbl OcK
BbIMUCIIAIOT No doopmyrie

Yp=01K +65 Ky, (67)

rge o4, G, — U3MepeHHble 3HaYeHUs HanPsHKEHUA Ha NeBOI 1 NpaBoi 6OKOBLIX pamax;
K1, Ko — COOTBETCTBYIOLLME KO3D(PULNEHTLI NepeBoaa 3Ha4YeHNA HaNPSKEHUIA B CUTbI.
7.1.1.2 KoachprumMeHT BepTHKanbHOM AMHAMUKM K, XapaKTepuayeT BepTUKansHoe CUMoBoe BO3AENCTBME Ha
3MemeHTbl akunaxa u NyTb oT korlebaHuin HaapPEecCopPHOro CTPOeHUs1. PacueTHLIM MyTeM ero onpeaensiioT MeToaa-
MW MaTeMaT4ecKoro MoaenmpoBaHusi CUCTEMbI «3KUMaXX — MyTbx». [JonyckaeTcst onpeaenste koaddulmneHT Bep-
TUKaNbHOW OMHAMUKA K, MO 3MIPUYECKM chopmyam:
- Ana camoxogHoro CI1C no popmyne

%4
6=01+027-, (68)

rae V — cKopoCTb ABWKEHUS, KM/Y;
fer — CTaTMYECKMi Npormb peccopHoro NoAseLllMBaHUs, MM (NMpK ABYXCTYNeHYaToOM PeccopHOM noasellnBsa-
HUW 3a 3HaYeHue f;; NPUHUMaIOT CyMMY CTaTU4ecKuX Npornbos obenx cTyneHei).
- Ans HecamoxogHoro ClC Ha BaroHHbIX Tenexkax Tunos 18-100, YB3-9M, YB3-10A 1 np. no dopmyne 3.
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MpK MEnbITaHUAX Ko3MULIMEHT BEPTUKANBHON AUHAMUKMA K, ONPeAenstoT B 3aBICMMOCTU OT KOHCTPY KU
peccopHoro noaBeLUnBaHus:

a) Npyu KOMBUHMPOBaHHOM PECCOPHOM NoABELLNBaHUM (MPUNoXeHWe XK) 3HaveHus kosdduLreHTa BepTu-
KarnbHOWM ANHAMUKA K, BLIMACTIAOT Mo dropmyre

fl'l.,CL

K.CL:

: (69)

=l

.CT

rae f, , — ANHaMUYECKNIA NPporue NpyXuHsl;
f oo — CTaTUMECKUiA MPOroG NPYXUHBbI.
[na Takoi KoHCTpyKLK ByKCoBOro yana koadduLeHT BepTUKaNbHOR ANHAMUKA K, orpeaensoT no sHave-
HUAM HarnpsiKeHWA B peCCOPHON NoABECKe € YHETOM TOSIbKO 3HAYEHWIA HanpshKeHUA OT NPoAosIbHbIX cur. Koad-
(pULIMEHT BepTUKaNbHOW ANHAMUKA K, BBIMUCTIALOT No hopmyIne

GI‘I.E,

K’u " Oner’ (70)
rae o, , — 3HaveHue AMHaMUYECKOro HanpsKeHNs B NoaBecke;
Op.cr — 3HAYeHWe CTaTUYeCcKoro HanpPsHKEHNSA B NOABECKE.

6) npu BecyentocTHbIX GyKcax XKeCTKOCTb YNPYroro afeMeHTa (Npy>KUHbl) CyMMUPYETCs C )KECTKOCTbIO Y-
pyrux cesizei (0BbIMHO 3TO ByKCOBbIe NOBOAKM (MOBOAOK), YAEPKMBAIOLLMX ByKCy B pame.

Ecnv LeHTp cunbl ynpyroro anemMeHTa peccopHoro noABeLLIMBaHMs CMELLIEH OT LieHTpa Gykebl (Hanpumep,
KaKky peccopHoro nogselunsaHns nyteson mawwmHsl MIMTIT), Heobxogumo onpeaennTb 3HaueHne ynpyrom cuibl,
AelicTytoLLer No ocv Bykekl, a 3aTem onpeaeniTb KoadULIMEHT BEpTUKanNbHOM AMHaMUKA K, no chopmyne 69.

B) k0adbpULMEHT BepTUKaNbHON QUHAMUKL NOOPECCOPEHHBIX Mace akunaxka Ha Tenexkax Tuna LiHNIN-X3
unu YB3-10A onpeaensitoT no HanpsKeHNaM B HagpeccopHoit 6anke. CTaTudeckmue HanpshkeHWs onpeaensior
aHasiorMyHo CTaTUUECKUM HanpsKeHWsAM B peCCOpHbIX noAseckax. KoshhuLeHT BepTUKanbHON AMHAMUKN K,

BbIMUCAOT Mo popmyrie

Ou.n
K A

A7 Oyer’ (71)
rae 6, , — 3HauyeHne AUHaMUYECKoro HanpsbkeHNs, USMepeHHoe C NEBO MW NPaBOIA CTOPOHbI TENEXKW;
Oy, cr — 3HAYEeHVe CTaTUYECKOro HanpskeHWs C IEBOM UM NPABON CTOPOHbI TENEXKKN.

KoahdpurumneHT BepTukansHoM AMHaMMKL HenoapecCopeHHbIX Mace TPEeXarieMeHTHOM TeNneXku onpeaensoT
Mo 3HaYEHNAM HarnpsbKeHWU Ha BepXHeM rnosice 60KOBOWM pambl.

r) B 3KMNaKe € peccopHbIM MoABeLLIMBaHNEM, COCTOALLMM U3 IMCTOBbLIX peccop, koadduUMeHT BepTUKab-
HOW OMHaMUKN K, OnpedenaloT M3SMepeHneM 3HaYeHU HanpsbkeHUA B NoaBeckax Uin cepbrax. [lonyckaertcs
onpeaeneHie koaghuumeHTa BepTUKaNbHON AMHAMUKA K, N0 N3MepeHHOMY npornby peccophbl C y4eToM ee Curibl
TpeHus, NpeaBapuUTenbHO onpeaenme cTatudeckuid Nporub. B 3Tom cnydae koadduLmeHT BepTUKanbHOA AuHaMn-

K1 K, BLIYMCNAOT No hopMyse

(1+9)+o, (72)

rae f, ,— V3MEpPEeHHbIA AMHaMWUYECKNA NPporMb peccopbl;

fo. or — CTaTAYECKMIA NPOriG peccopsi;

@ — Kk03(PDULIMEHT OTHOCUTESTBHOTO TPEHMS PECCOPbI, BLIMUCISIOT Mo hopmMyre

*=r,: (73)

cT

rae T — 3HayeHWe CUMbl TPEHWS| PECCOPbI NPU CTaTUYECKON Harpyske P, Ha Hee.
3HayeHuWe cunbl TpeHUs T onpeensioT Mo AuarpaMme peccopbl. Ha ctagnm npoekTuposaHua cuny TpeHus
peccopbl T BEIMUCAOT Mo hopMyne

Tz(p'Pcr (74)
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KoadhduLmeHT oTHOCUTENBHOTO TPEHUs BLIMUCASAIOT Mo hopmyrie
¢=a%m—n%, (75)

rae p, — Ko3PULIMEHT TpeHUA Mexay NUCTaMU Peccopbl ANA COXPaHMBLLENCS CMasky JIMCTOB, NPUHUMaeTCs
paBHbim 0,3;
n — obuee YMcno NIMCTOB B peccope;
h — TonwmHa nucTa peccopel;
L — anvHa peccopbl NO ONOPHLIM TOYKaM.
A) B 3KMnaxe ¢ ynpyrumm aneMeHTaMmmn pecCopHoro NoABELLBaHUS U YCTaHOBMEHHBIMU NaparuiensHo dppuk-
LIMOHHLIMKN Aemnde pamu ko3 DULIMEHT ANHAMUKM BLIMUCASIOT No dhopmyne

- +T fy
R S (76)

K for

rae f;, — 3amepeHHbli AMHaMUYeCKWiA NPOrnG ynpyroro anemMeHTa;
f.; — cTaTUYeckuit Nporné ynpyroro anemMeHTa;
X —KECTKOCTb YrpYroro afnemeHTa;
T — 3HayeHue cUnbl TPEHUA B PPUKLMOHHOM AeMnicbepe, KOTOPYIO ONpeaensiioT Ha CTEHE UM pacyeToM.
€) B ak/naxe ¢ ynpyrumy anemeHTaMy pecCopHOro noaselumnsaHns 1 ycTaHoBMNeHHbLIMMW NapasnensHo ria-
paBnuueckumu aemndepamn KoachhLMEHT BEPTUKaNbHON AMHAMUKV K, BBIYMCTISIOT Mo dhopMyrie

f oY f
w1 () -2 )
rae f, — 1amMepeHHbIA AMHaMUdIecKuiA Npornd ynpyroro anemeHTa;

for — CTATUYECKUA NPorb ynpyroro anemeHTa;

X — KEeCTKOCTb YNpYroro anemMeHTa;

B — koathbcbuumeHT conpoTUBNEHWs (MTapameTp) rnapoaemndepa;

0 — Kpyrosas 4actoTa BbIHY)XAeHHbIX koriebaHuia. YunTbiBas, YTo Npu ABWKEHNW 3KUNaxa anepuoanyeckue
HEepPOBHOCTW BO3MYLLLAIOT KonebaHuns akunaxa ¢ Co6CTBEHHON YacToTON, COBCTBEHHYH YacToTy konebaHuii noa-

npbIrMBaHUA BbIMUCAAOT No dopmMyre
_ X
m-Jm, (78)

rge X — XecTKOCTb Yrpyroro afieMeHTa;
m — macca ynpyroro anemeHTa.

B npunoxernun E nprsegeH rpacduk 3aBncumocTm koaddnumeHTa yoT koadduumeHTa gemnduposaqHus .

7.1.1.3 KoadbdpuLmeHT 3anaca ycToMYMBOCTY KoNeca OT BKaTbIBaHWS Ha roNoBKy penbea

Ha konecHyto napy, kaTsLLyOCsa Mo pesibCoBON koree, AENCTBYIOT BepTUKasibHble U rOpU3oHTarlbHbIe CUSbI.
Mpun ogHOBPEMEHHOM UX AENCTBUN BOIMOXHO BKaTbIBaHWE (BMon3aHue) rpebHs HaberatoLero koneca Ha rofioBky
penbca ¢ nocneayowmnm cxogom CrC c penscos. B kauecTBe Kputeprs oLEeHKW Takoln cUTyaLum UCronb3ayroT
Ko3(pPULMEHT 3anaca yCTONYNBOCTY OT BKaTbIBAHWUA Korleca Ha rofloBKy penbca 1, NpeacTasnsowmii cobon
npeAenbHO AoNyCcTMOe OTHOLLIEHWE YKadaHHbIX CUI, AeACTBYOLWMX Ha Haberatolee koneco. KoadpduumeHT sa-
rnaca yCTOMYMBOCTMW OT BKaTbIBaHWNA Koneca Ha ronosky penbca n ClC c konecHsiMun napamm, UMeroLwMm NoKo-
MOTUBHLI Npourb Konec, BbIMUCASIOT no popmyne

n = Q[Z(b - 32) - KIJ.1(I1 +a1) + azKﬂ2]+
Volts +1'{QI2(b= a1) — Ko (I +ap)+ @Kyl — V| r+

+‘yp|r+
in2
+q(b- 31)}(1+“S|r12 B)+{Q[2(b4 ap) — Kg1(h +ap)+axkg] +
+q(b-ay) 1
+[Vp|r+ q (b— a)} wcos?p OGP + 1 (79)
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roe Q — cuna TAXecTM 06pecCopeHHbIX YacTeli, Npuxoasallascsa Ha Lieliky Ocu Ko/iecHol napbl (ganee —
Kr);
g — cuna TsKecTu HeobpeccopeHHbIX YacTeil, npuxoasuiascs Ha Krl;
2b — paccTosHue Mexay ToUKkamu NPUIoXEHUs BEPTUKAIbHbIX CUA K Leiikam ocu KIT;
al — paccTosiHue mexay TOUKOW NPUNoXeHNUA BEPTUKa/IbHOM CUAbl Ha LLElKy OCU Ha Haberatowem Konece
(HK) 1 TO4Koli KOHTaKTa Ha rpebHe;
a2 — paccTosiHMe Mexay TOUYKOW NPUIOXEHUs1 BEPTUKA/IbHOI CU/bl Ha LUEliKY OCK Ha HeHaGeratoLem Kone-
ce (HHK) n Toukoit KOHTaKTa Ha ero NnoBepxXHOCTU KaTaHus;
U  — KoadhdumuMeHT TpeHNs Mexay rpebHem HaberarLero koaeca u penbCcom;
L' — KO3(hULMEHT TpeHNA MexXay NOBEPXHOCTbIO KaTaHUs HeHaberawLero koneca v penbcom (L u L',

NpYHUMatoT paBHbIMU 0,25);
Kl v KR — KO3(hPULMEHTLI BEPTUKA/IbHON IMHAMUKI B NEPBOii CTYNEeHW NoABELLNBAHNS HA HAGeraLwWweM 1 HeHa-
6eratowem konecax KM cootBeTcTBeHHO (npw 06e3rpyske kMl v k@2 He meHee 0);
Yp — pamHasa cuna,
[ — pajguyc Kosieca no Kpyry KataHus;
— napameTp, onpeaensieMslii no doopmyne

l =2b- (al+a), (80)

P— yron mexay o6pasytoLieli paboyeil NOBEpXHOCTN pe6opabl Y TOPU30HTasIbHON NI0CKOCTLIO (PUCYHOK2).

PucyHok 2 — PacueTHast cxema gns coopmyn (81) un (82)

KoachpuumeHT 3anaca yCcToinumMBOCTY KOsleca OT BKaTbIBaHWUS Ha ros10BKy penbea g CMC ¢ BaroHHbIM npogiu-
NleM Kosec BbIYMCAAIOT Mo hopmyne

2(b-a2) «kpl(2b_ a2) a2 b-a2
1= Q 7 7w +~-T b
- 2(b—a" af 2b al 1+ utgp- 81
R 7 s O T AW ey -

PacueTbl NpoBOAAT N0 KOMMNLKTEPHLIM NPOrpaMmam ¢ NOACTAHOBKOM B hOPMY/ibl CU TSHXKECTU U pasmep-
HbIX XapaKTepPMUCTUK 3KnNaxa, a Takke 3HaYeHUn AMHaAMUYECKUX CUJI, NMOSyYEeHHbIX B pe3yfbTaTe pacyeTa (CMm.
7.1.1.1 n7.1.1.2) unn npoBefeHNst XOA0BbIX ANHAMUYECKMX UCNbITaHW eanHubl CIC.

7.1.1.4 KoadhhmumeHT 3anaca yCTon4YMBOCTU KOIECHOM Napbl OT «BbKUMaHNSA»

[pyroii onacHbIn cnyvain coyeTaHns BEPTUKa/IbHbIX U TOPU30HTASIbHBIX CU MOXET BO3HUKHYTb NPU «BbIXKK-
MaHum» CIC ¢ Harpy3koit Ha ocb Poc meHee 10 TC namn WKBOpPHeBYO 6a3y 2LSK meHee 4000 MM, NPOAO/IbHBIMMU
cuaMun nNpy TpaHCNopTUpoBaHuM ee B noesfe. 3HadeHne koadduumeHTa 3anaca ycTtoliunBoCTM KOTECHOM napbl
OT CX0ja C penbCoB Npu «BbbKMMaHuu» 4 BHK BbluncnsoT no oopmynie
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N_|Bob(y, L\ el o Po Py
Prr TN |2 (1+1a)hu t0R | 28 F2Fer 2525
tgB —u Nea sk
Mawx = 1+u-tgp N + (82)
2N 8ol L L he Y_ L he = h, _ hp u
Pﬁl+ﬁ T1+t ioc? 'I—pﬁ 'H'LOLFT +PTCT278 1_uﬁ

- sk
Nea

rae B — yron mexay o6pasytolueit rpebHs koneca 1 ropu3oHTarIbHON MAOCKOCTLIO;

L — KO3(PPULMEHT TpeHMs Mexady KOoNecom 1 pesibCoM, MPUHNUMatoT paBHbiM 0,25;

P, — BepTuKanbHas Harpyaka oT TENEXKM Ha PeribCbl;

N — pacyeTHble 3HaYEHNs KBA3NUCTATUYECKUX MPOAONbHBLIX CXUMAOLLMX CUIl, ANUTENbHO ASACTBYOLLME
(6onee 3 c) Ha aBTOcLenku CINC B noesae, onpeaensitoT ¢ y4ETOM YCIIOBUIA ABMKEHWUS Noesaa, Koraa eanmHuub
noggwkHoro coctaea (danee — ENNC), npuuenneHHble Bnepean oT nposepsiemoro CINC no xody ABWXEHWS,
B T. Y. TArOBbIA IOKOMOTMB, MPOM3BOAAT TOPMOXKEHMWE Ha YKITOHE, a NpuLlensieHHble B xBocToBoi YacTn CMNC EMNC
«HakaTbIBalOTCs» Ha Hee, co3aaBasi NPOAOTbHYHO CUny;

N, — npogonbHas KpUTUdeckas cuna;

o — koadpdULMEHT Nepekoca;

20, — cyMMapHbIi cBo6oaHIA NonepeyHblil pazber pambl Kyzosa CMC OTHOCMTENBHO OCU NYTU MO LUKBOPHIO
(Y ABYXOCHOrO 3KuNaxa — Mo konecHo nape). Mpu onpeaeneHun cymmapHoro ceobogHoro nonepeyHoro pasée-
ra 26, y4nTbIBalOT MakcUMarbHble 3HaUeHUs M3Hoca rpeGHel Konec, YLUMPeHUs koneu, nepeMeLLeHus Kysosa
OTHOCUTENbHO TeNEXKX (NPY YNPyroi nonepeyHon cBsA3n) U KONECHo napbl OTHOCUTENLHO pambl (MPY YNPYroi
rnonepeYHomn cBA3N U3 yCrosua Y,/ 2P < 0,4);

L — nonoswvHa ANvHbI MeXay YNopHLIMU NMTaM1M aBTOCLLENOoK;
L, — nonoBvHa AnnHbI N0 OCAM aBTOCLLENOK;
., — AJIMHa aBTocUenku, ansa astocuenki CA-3 npuHAMaloT paBHOM 1 M;
, — BblcoTa paboyei NNOCKOCTU NATHUKA Ha YPOBHEM rOMOBKU pesbea;
c — PaccTosiHNe OT OCY aBTOCLLENKX 0 NSIOCKOCTU FOfOBOK PESbCoB;
L, — baccTosHue OT WapHMpa LIKBOPHS [0 NIOCKOCTU rOf0BOK PENbCOB;
— BO3BbILLEHWE HapYXXHOro perbca B KpUBOH, NpuHUMaT oT 0 4o 0,15 m;

Ly — 6asa Cl1C;

R — paauyc kpusoit, npuHMmaroT Ans pacyeTo 250 M. B npsiMbix yyacTkax nyTv NPUHUMaIOT paBHbIM Gecko-
HEYHOCTW.

B dopmyne BepxHue 3Hakn COOTBETCTBYIOT ycTaHoBKe |, korga Haberatolee Koneco BkaTbiBaeTCA Ha Ha-
PYXHbIN perbe, HUXKHWe — ycTaHoBke |l, korga Haberatollee Koneco BKaTbIBAETCA Ha BHYTPEHHWUIA penbcC.

BepTukanbHyto Harpysky oT TeNexXKku Ha NyTb BLIMUCTAIOT C y4eToM ee 06e3rpy3ki npu aKCLEHTPUIHOM
AeNCTBUU MPOAOIIbHBLIX CUM (4181 ABYXOCHOMO akuMaXka — OT KONeCHOM napbl Ha penbebl) no hopmyne

S

>SS
<

nAh [ Lrblge L 1
24, 2L, Loy X, Lszk
~  NL
P'r = PTCT - )
83
11— N 1+ i — 1 )
23>KB L.2 1 NL
sk 11— 2
)KB Lsk

rae P, — BepTuKanbHas cTaTuyeckas Harpyaka oT TENexXKM Ha NyTb;
Ah —pasHOCTb ypOBHEi 0Ceil CLieNNeHHbIX aBTOCLIENOK, NPUHUMAOT paBHoi 0,1 M;
Ky —XeCcTKOCTb PECCOPHOro NoABeLUNBaHNS B BePTUKASbHOM MIOCKOCTN OAHOM TENEXKA (MPU JBYXOCHOM
3KMNaXKe — KONIECHOMN napbl).
OcTanbHble 0603Ha4eHns — no dopmyne (82).
KoadhbuLmeHT o BLIMUCNAIOT No hopMyne

N
N,

“= TN (84)
NK5

rae N, Ng— NpoaonbHble KpUTUYEeCKne Cmbl.
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Pac4eTHble 3HaYeHUs KBa3UCTaTU4ECKNUX APOoAOCNBbHBIX CXXUMAIOLLMX CUIT BbIMUCSIAIOT NO cbopmyne

N=2P-i, (85)
1
rae n — vucno EMNC B noesae, npuuenneHHbIx k xeocTosoi yacTtu CIC;
iy — CpeaHWI YKITOH, NPUHUMALOT paBHbIM 30 %eo;
P — cuna taxectn ogHon ENC.
MpoaonbHble KpUTUYECKUE CUAbI, BLIMUCNAOT Mo dhopMynam

2
Ly 1
NKa:mr'ea(Tk ’

La’ (86)

NK6 =4, - >Kr: (87)

rae K. — XeCTKOCTb pecCopHOro NoABeLUMBaHUS B TOPU3OHTarbLHOM (MOMepeyHoit) NAOCKOCTA OQHON TENEXKN
(NP1 ABYXOCHOM 3KUNaXe — KONEeCHOW napbl);

Honyckaemoe 3HauyeHne koadduLmeHTa 3anaca yCTOMUMBOCTU T, KONIECHOW Napbl NPOTUB cxoAa C pesb-
coB CIMNC npu «BbRKMMaHUWY NPUHUMALOT paBHbIM 1,2.

Ana onpegenexnst Mmecta yctaHoeku CI1C B noesae HaxoasAT MakcuMarbHyo cxumatowyto CMNC npogonk-
HYH CHNY U3 YCNOBUS, UTO Mg, OyAET He MeHee 1,2. 3aTeM onpeaensiioT Aonyckaemoe 3HaUeHUe CUNbl TAXKECTU
vyacTu noesna us ENC, kotopble MoxHO npuuenuTs K CIC.

7.1.1.5 KoacbcpuumeHT 3anaca yCTOAHMMBOCTM OT OMPOKUALIBAHUS

Mpu pacyeTe 3anaca yCTOMMNBOCTU OT ONPOKUALIBAHWS HEODX0AMMO y4UTbIBaTb, YTO Npu AsukeHun CMNC
Mo KPUBOMY y4acTkKy NMyTU ¢ MakCMmasbHbIM HenoraweHHbLIM YCKOpEeHUEM Ha Hero AeincTeyeT UueHTpobexHas
cuna, koTopas Npu coYeTaHUN C BETPOBOW Harpy3kon, NPOAOCSbHEIMU CXUMAIOLLMMA CUMaMK U NoNepeYHbIMU
konebaHNAMU Ky30Ba Ha peccopax, co3gaeT MOMEHT, onpokuabisatoLLuia CIMC HapyKy KPUBOI.

Mpw aexeHnn CMC no KpUBO C Masion CKOPOCTbLIO B COCTaBe Moe3aa B peXxvume TAru ¢ y4eTomM BeTPOBOM
HarpysKku, CUn TSXKECTU OT BO3BbILLEHWS] HAPYXXHOTO pefibca co3AaeTcs MOMEHT, onpokuabisatowwmi CINC BHYTPb
KPUBOWA.

YcronunsocTs ClNC oT onpokuabiBaHUs OLIEHUBAIOT Ha CTaAun NPOEKTUPOBAHUA PacHETHLIM NyTeMm.

Mpy onpoknabIBaHUN HAPYKY KPUBOK paccMaTpyBaloT ABUWKEHWE eAUHULIbI NOABWKHOMO COCTaBa ¢ MaKCU-
MaribHO CKOPOCTBIO B COCTaBe Noesaa B KpMBOW paauycom 650 M ¢ BO3BbILLEHWEM Hapy)XHOTo penbca hy, pas-
HbiM 0 B pexXnme TOPMOXKEHUS moesfa.

YcronumeocTb akunaxa CIMC oT onpokuabiBaHWs BHYTPb KPUBOIM NPOBEPSAIOT NPU ABMKEHUN €€ B KPUBOI
paguycom 300 M ¢ BO3BbILLEHUEM HAPYXXHOTO penbea h, paBHbIM 150 MM.

KoaddmumeHnT sanaca ycronumsoctv ClMC oT onpoknabIBaHus BLIMUCAAIOT Mo hopmyne

_ 05P

Konp - P,uuH

2 [Konpl, (88)

roe P, — cTaTndeckas BepTUKanbHasa cuna AasfeHns Kofleca Ha penbe ¢ y4eToM 0besrpysku npu AeNCTBUN
BepTUKaIbHbIX COCTaBNSOLMX NPOAObHbBIX CUM, OEACTBYOLUMX Ha KY30B (FNaBHYH pamy) Yepes aBTOCLENKY;
P, — ArHamuyeckas BepTukaribHas cuia AaBrieHuns Koneca Ha penbe, BbldBaHHasa AeMCTBAEM NOMNepeyHbIX
CUM C y4eTOM NnepeMeLLeHUiA LIeHTPOB TAXKECTU Ky30Ba U Tenexexk;
[Konp] — AOMNYCKaeMblid koachuLIMEHT 3anaca YCTOMYMBOCTA OT OMPOKNALIBAHWA NPU ONPOKUALIBAHUNA HAPYXKY
Kpuon — 1,5, Npu onpoknasiBaHUN BHYTPb KpUBon — 1,2.
CraTudeckvie cunbl AaBneHns koneca Ha penbe Py, BblMMCNSOT No opmyne

_Gs-2P§
- 2n ’

P

cT

(89)

rae GB — CUNa TAXKECTU 3KUNaXxa,
n — 41Cno OCen aKkMnaxa;

P}, — BepTuKaribHas cocTaenaiolas MpoaosbHOM CUMbl, AACTBYIOWAs Ha BKVNaX Yepes aBTocLenky.
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[dunHamuueckune cunbl AaBneHUs Koneca Ha perbe P'DMH BbIMUCIAKOT NO cbopMyne

Fhye +2FRhy + Rychg + 2Rhgr + ZPR,ha + G A + 2GA,

anH n23 ; (90)

P

rae P, — nonepeyHas cocTasnsiollas NpoaoribHON Cuibl, AECTBYIOLLAs Ha 3KMMNaK Yepes aBToCLIeNKy;

F,, F, — BoKoBble CUMbl, AEUCTBYIOLIME Ha KY30B U TEMNEXKY, 3aBUCALLME OT NomnepedHbX COCTABMAMLLMX CUIT
TSKECTU, BO3HMKAIOLLMX BCNeACTBUE BO3BLILUEHWS HAPYXKHOTO penbea;
G, G; —cwvna TSHKeCTU Ky3oBa U TeNEXKM;
Ay hyr — BBICOT@ OT YPOBHSI FONOBOK PESIbCOB 10 LIEHTPOB TSHKECTM Ky30Ba 1 TENEXKKY;
h,, —BbICOTa OT YPOBHS rOMNOBOK PESILCOB A0 FEOMETPUYECKUX LIEHTPOB GOKOBBIX MPOEKLIMIA Ky30Ba U TENEXKKY;

BK»

A, — cyMMapHoe CMeLleHNe LieHTpa TAXKeCTU Tenexku B nonepevHoun rniockocTn oT ee npoaonbHON ocu
OTHOCUTENLHO OCEW KONEeCHbLIX Nap 3a cHeT 3a30poB B 6chax, YEeNCTAX;

A —CyMMapHoe cMelleHue LieHTpa TAKeCTN Ky3oBa B ronepeYvHoN NoCcKOCTU OT ero NPoAosIbHON ocu;

28 — paccTosiHue Mexay Kpyramu KaTaHusi KOsec;

h, —BbICOTa OT YPOBHS rOMIOBOK PebCOB A0 NPOAOLHON OCY aBTOCLIENOK, MPUHUMaeTes pasHoi 1,050 m;
Favs Far — cunbl 6okoBoro AasneHust BeTpa Ha Ky30B U1 TEeNexKy.

v2 he
F=G(msszzs) .

rae h, — BO3BbILEHWE HAPYXXHOTO Penbea, NPUHUMAKT MakcUMaribHbIM, pasHbiM 0,15 m;
R — pagwnyc kpuBoi;
V — cKOpOCTb ABWMXKEHNA aKMNaXa.
3HayeHus1 GOKOBLIX CUI, ASNCTBYIOLLMX Ha TENEXKY, B CITy4ae OnpoKAAbIBaHUSI HAPYXKY KPUBOW BLIMUCHSIIOT
rno cpopmyne

E_g |l v B
TT T mlog1.R-362 2S) (92)

3HaveHWs1 GOKOBLIX CUI, AEWCTBYHOLLMX Ha KY30B, B Cly4ae ONPOKMALIBAHWA BHYTPbL KPUBOIA (MpU OTCYT-
CTBUM LLeHTPOGEXHLIX CUAM) BEIMUCTIAIOT Mo chopMyrne

h
F.=G35. (93)

3HaueHus 6OKOBbIX CUN, AEACTBYHOLLMX Ha TENEXKY, B Criydae onpoKuabiBaHna BHYTPb KPUBOI (MU OTCyT-
CTBWM LIeHTPOBEXHbIX CUI) BEIYUCIAIOT No dopmyre

F.=Gn35s. (94)

3Ha4eHus BepTuKansHoOW PG 1 nonepevHon Py, COCTaBMAWMX NPOLOSBHOM CUMbI, AENCTBYIOLLEN Ha
aKkunax Yepes aBToCLernKy, BLIMUCIAOT No popmyniam

PR =N5L (95)

L
Pi=N%g, (96)

rae N— npofonbHble cunbl, AeACTBYOLLME Ha Ky30B Yepes aBTocLenky. 3HadeHnsa N NpuHUMaroT Ans pacyeTos
B 3aBMCUMOCTU OT MecTa ycTaHoskv CINC B noesge, oT HanpaeneHWst 4ENCTBUSA (CKaTUSA WU PACTSHKEHWS), KOHCT-
PYKLIMM 3KMNaXa U OCEBOI HarpyaKu;

Ah — pa3HOCTb YPOBHE NPoaonbHbLIX 0celt cLemnneHHbIX aBTocLenok, npuHumaeTtcs 0,1 m;

2a — [NMHa XeCTKOro CTepXKHs, 06pasoBaHHOro ABYMS CLENNeHHbIMU aBToCLenKamu;

21 . — AnvHa aknnaxa rno ocsiv aBTOCLIEMNOK.
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Cunbl 6oKOBOro faBieHNs BETpa Ha Ky30B U TeNexXKy BbIMUCAATCA Mo hopMynam
Fec= PypSe (97)
FBT = Pyn,ST» (98)
rae Py, —ynenbHoe AaBrieHue BeTpa, NpuHumaetcs paeHbim 500 Ma;
S S; — nnowaam 60KoBbIX MOBEPXHOCTEN Ky30Ba U TENEXKU.

7.1.1.6 Koadhh1LIMEHT KOHCTPYKTUBHOrO 3araca peccopHOro NoABeLINBaHNA K,, BbIYUCISIOT N hopmynam

max

H
Kgs = [ KK3:1+fC—T’ (99)

rae H — MuUHUManbsHoe paccTosiHAe No BepTUKaiv Mexay 6yKcon 1 NoApeccopeHHON YacTbo TENEXKN U MeX-
[y arnemMeHTamMu rmaBHOW paMbl U TENEXKU,
f,, — cTaTnyecKkuit Npornd peccopHOro NoABeLLIMBaHuS;
F hax — MaKcMmarbHbIA NporMb NPYXuHbl;

fmax =H, - H,
HO — BbICOTa NPY>XWUHbI B CBO60,CIHOM COCTOAHUN;
Hmin — MUHUMaIbHasA BbICOTA NPY>KUHbI.

Mpu™MeuyaHune— Ecnu npyxuHsl MMeIloT orpaHnunTeny nporn6a, 3ambikaHme KOTOPbIX NpousongeT Ao
OOCTWKEHUS] MUHUMANbHOW BbICOThI MPYXWHBI Hipin, MPMHUMAIOT NPOrMG NPYXWHBI A0 3aMblkaHus orpaHuumtenen H,,,,.

KoadhdprumeHT KOHCTPYKTUBHOTIO 3anaca peccopHOro NoABELUMBAHMS K,, UCTIONL3YHOT Takoke A1 NPOBEpKU
MpPoYHOCTU peccop (MoABECOK, ceper U T. A.), paboTatolmx B BEPTUKaNbHOM HanpaeneHun. HanbornbLuyto BepTu-
KaribHyto cury P, NeACTBYIOLLYIO Ha yKasaHHYI0 AeTaslb PECCOPHOro NoaBeLNBaHmSA, BLIMUCISIOT No copmyre

Pp = Kgs Pcrs (100)

roe P, — cTaTndeckas cuna, AecTyowas Ha AaHHyo aeTans.

7.1.1.7 3anac Ha oTHoCUTESbHbIE NepeMeLleHUA 3f1IEMEHTOB SKUNaxa

XapakTepUCTMUKM PECCOPHOTO NoaBELLUMBaHUSA, U3NOXKEHHbIE B NPUoxeHn K, A0MKHBI UCKITIoYaTb BO3MOX-
HOCTb XECTKUX YAaPOB Ky30Ba, TEMEXKEK U KONECHLIX Nap Mpu NX B3auMHbIX NepeMeLLieHUAX BO BpeMst ABWKEHUA
CMNC 00 KOHCTPYKLMOHHOM CKOPOCTU.

7.1.1.8 BepTukanbHble Y ropu3oHTarbHble (MornepeyHble) yCKopeHUa Ky3osa (FnaBHON pambl)

BepTtukansHbie (BY) v ropuscHTanbHble (1Y) yekopeHus npn pacHeTax onpeaensaoT MeToaaMm KOMnboTep-
HOTO MOAENNPOBAHNS.

Mpu ncnbITaHUSIX YCKOPEHNUS1 N3MEPSIIOT Had KOMeCHbIMU MapamMu y OBYXOCHOro 3KuUnaxa u y LUKBOPHS
(NsATLI) TENEXEYHOTO.

7.1.1.9 MNokasatensamu nnasHocTu xoga ClrC B BepTUKanNbHOM 1 rOpU3CHTaNBHON NOCKOCTU OLEHUBAIOT
AnHamudeckue kadectsa CIC, ncxoas 13 ycrnosuin puanonormyeckoro Bo3gencTBUS YCKOPEHUIA U 4acToT Kosne-
GaHWi Ha opraHn3M YerioBeka, Ha paboToCcMOCOBHOCTL AMEKTPOHHOMC 060PYAOBaHUS, COXPaHHOCTL IPpy3a.

7.2 MNoka3zaTenu Bo3geMACTBUA Ha MyTb

OueHky Bozaeicteus CMNC Ha nyTb NPOBOAAT pacHeTHbIM NMYTEM € UCTIONb30BaHWEM 3HaYeHUI paMHON
CUnbI 1 ko3dpuLIMeHTa BepTUKATNbHOM AUHAMUKA, MONYYEHHBLIX KOMMNbHOTEPHEIM MOAENMPOBaHNEM U NpU X0A0-
BbIX ANHAMUYECKUX UCTIbITAHUSIX.

B peaynsrate pacueTta onpedensioT:

- MakcuMarnbHble BepOATHbIE Harpy3k Ha Wnarnbl;

- MakcMmaribHble BEPOSITHbIE HAMPSBKEHWA B LWNanax nod noaKkiaakon;

- MakCMaribHble BEPOATHbIE HAaNpPAXXeHNA B 6annacte nog Lnanon.

MokazaTenu onpedensoT ANA KaKAoW rpagalm CKOPOCTU ABWKEHUS U KAXO0M KOHCTPYKLU NYTW.

B HeobxoanMbIx cny4vasx NPoBOAATCS UCMbITaHWUS MO BO3AENCTBUIO Ha MNyThb.
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8 O6wme Tpeb6oBaHUA K UCTNLITAHUAM

8.1 CTeHOOBbIe U XOOO0BbIe MPOYHOCTHbIE UCTbITAHUA

8.1.1 MMagHble pambl, HecyLLMe Ky30Ba (B TOM YMcne KabuHbl), paMbl TEMEXEK U TArOBOro NpuBoaa noasep-
ratoT CTeH0BbLIM UCTILITAaHUAM Ha MPOYHOCTL B PaboveM U TPaHCTOPTHOM PeXMMaXx OT CTaTUHECKUX Harpy3oK B
BEPTUKaIbHOM W MPOAOSIbHOM HamnpaBfeHNsX, UCMNbITaHWsM B pabodem 1 TpPaHCMOPTHOM peXxnMaXx, a Takke npu
coyaapeHusx.

8.1.2 [letanu KpenneHns 1 HecyLLme KOHCTPYKLMM pabovmnx opraHoB NCMbIThIBAKOT NOA ASACTBUEM Harpy-
30K, Bo3HuKatoLwmx Ha CNC B paboyeM pexnme, a Takke OT Harpy3oK, BO3HUKaOLLMX MPWU MaHEBPaX U ABWKEHUN
B TPAHCMOPTHOM COCTOSIHWW.

8.1.3 CINC, npeabasnseMblii K UCMbITaHUAM, OMKeH BbITb M3roTOBNEH B COOTBETCTBUM C KOHCTPYKTOPCKU-
MK yepTexamu. MNMepea Hayanom paboT ero ocMaTpMBatoT, NPU HEOBXOANUMOCTM N3MEPSILOT, NMPOBEPSIHOT KAYECTBO
CBapHbIX COEAUHEHUI N Hanuuue s1eMeHTOB KPEernmeHUsl 1 CTPaxoBKM OT MafeHus Ha NyTb AeTanein paboumx
OpraHoB U MEXaHUYeCKOoR YacTu NpMBoaa.

8.1.4 CteHO0BbLIM UCMLITAHWAM Ha NPOYHOCTL OT CTATUYECKUX Harpy3oK rpynmbl A, noABepraioT Hecylume
MeTasnIoKOHCTPYKLIMW paM (Ky30BOB):

- MPY ONMUPaHUM Ha TENEXKM UITN KOJIECHbIE Napbl;

- NPV BbIKaTKe KonecHbIX nap;

- NpuU Nogbeme 3a aBTOCLENKY U NoboBbIA Bpyc ANs UMUTALWMN AONOMHUTENbLHBIX HArpy30K, BO3HUKalo-
wmx npu cxofe CIC ¢ penbe (pexxnm aBapuinHbIf).

OTN UCMbITaHWA MaBHbIX pam (Ky30BOB), MOJSyBaroHoB, NiiaTtgopM BbINOMHAT 6€3 yCTaHOBEHHOMO Ha HUX
obopygoBaHusl. AN cozgaHust ucnbiTatenbHbIX Harpy3oK UCNonb3yoT cnelparibHble MepHble rpy3bl. Cxema Ha-
rpy>XeHus Harpyakamm rpynnel A 4ormkHa cooTBeTCTBOBaTb pa3secke ClC.

8.1.5 KonecHyto napy v ee anemMeHTbI noasepratoT CTeHAOBLIM UCMbITAaHWUSAM Ha cTaTUdeckue BepTUkasibHble
1 BOKOBbIE HArpy3sKu.

8.1.6 BnemeHTbI peccopHOro noageLLnBaHnus UCnbITbIBatoT B cooTeeTeTBUM ¢ TOCT 1452.

8.1.7 CTeHA0BbLIM UCTIBITAHUSM Ha NMPOYHOCTL OT Harpy3okK No ocy asTocLenok (rpynna ') noasepratoT rnae-
Hyto pamy (Ky3oB), nnaTdopmMy, BaroH Uy oTAenbHbIE Y3kl (LKBOPHEBOW y3en, kabury 1 ap.). MNpu 3ToM UMUTK-
PYIOT Harpysku, BO3HUKaoLLMe B NpoLiecce aKcryaTaumm (Mpy Tare, TOpPMOXXeHUN, coyaapeHuax Npyu MaHeBpax 1
ABWXeHUN B cocTase rnoesaa). Mo cornacoBaHUio ¢ 3aKa3unkoM CTEHAOBbIE UCNbITaHUA Ha NPOYHOCTL OT Npo-
AO0IbHbBIX HAarpy3oK MoryT 6bITb NPOBeAeHbI Ha NOMHOCTLI0 cobpaHHom CIMC.

8.1.8 CTeHoBbIe UCTbITaHWSA Ha yCTanocTb NPOBOASAT AUIs NOSyHeHUs NokasaTesien CoNpoTUBMIEHNA yCTaro-
CTW KOHCTPYKLMW (4eTanu), KoTopble BMecTe ¢ AaHHLIMU O Harpy3kax B aKCnyaTauuy, UCNoNb3yroT 4N OLEHKM
AonroseyHocTu. Mo pesynsTatam aTUX UCMbITaHUA oTpabaTbiBaloT aNeMeHTbl KOHCTPYKUMK (chopMbl U pa3Mepsl
AeTarnei, ConpsiKeHUs 1 cnocobbl X COEAUHEHUS U NP.) AN YMEHBLLUEHUSI B HUX KOHLEHTPaUUN HanpshkeHWi,
MOBbILLEHNA TEXHOMOMMYHOCTH, @ Takke onpeaensiioT HeobxoauMocCTb U BUA yNpoUHeHUsa. O6bem cTeHAoBbIX
UCMbITaHWA Ha YCTanocTb ONpeAenaioT HanMneM AaHHbIX Mo XapakTepucTkam CONpoTUBIIEHUA YCTanocTu ane-
MeHTOB KoHCTpyKUun CT1C.

8.1.9 Mpw HaTypHbIX XOA0BbIX UCTILITAHUSIX HA MPOYHOCTb HECYLLIME KOHCTPYKLUW U 3NeMEHTbI KpenneHust
pabounx opraHoB UCMbITLIBAIOT NOA ASACTBAEM Harpy3ok rpynnsi [1 (cMm. 6.2.1), BOHUKAOWMX NpU ABMKEHUN
CIC B peaynbTate konebaHWil Mace Ha peccopHOM NoABELLMBaHUM NPY B3aUMOAENCTBUM KONEC C penbCcaMu U oT
BUGpaLmm o6opyaoBaHus U KoHCTpykUMK. CTC NpuBOAST B TPAHCTIOPTHOE COCTOSIHWE U OCYLLECTBAOT ABWKEHWE
MO MPAAMbIM, KPUBBIM Y4aCTKaM MyTWU U CTPenioYHbIM NepesodamM Ha 6OKOBOW NyTb C KOHCTPYKLIMOHHOWM U MaKcu-
ManbHO paspeLleHHON CKOPOCTbLIO (TPaHCMOPTHLINA peskuM). OTAENbHO peanuayroT PeXUM NPoxoaa KpUBo Mano-
ro paguyca, oroBOPeHHOro TEXHUYECKUMM YCroBUAMM Ha KOHKpeTHLIA CTC. UcnbiTaHna NpoBoAAT Ha NOMHOCTLIO
o6opyaoBaHHOM U rOTOBOM K 3kennyaTaumm CI1C.

8.1.10 HaTypHbIM UCTbITaHWAM Ha coyAapeHye noABepraroT NofHOCTbLI0 060pyA0BaHHbIN, SKUNUPOBAHHLIA
CrC. 3Tum nenblTaHysM NpeLWwecTBYOT CTaTUEeCKWe UCTbITaHUSA rNaBHOM paMbl (Ky30Ba) v ux pacyeTbl. Co-
yAapeHue oCyLLIeCTBASAIOT NyTeM HakaTblBaHUst ucnbityemoi eauHrubl CINC Ha nognop unu BaroHa-6olika, pasro-
HsieMOoro 40 3afaHHoM CKopoCTH, Ha ncnbiTyemyto eanHuy CIC, Haxoaswyrocs B ronioe nognopa. Usmepsiot
Cuny yaapa B aBTocLerKy, CKOpocTb HaberaHns CIC nnu BaroHa-60iika n HanpsHKeHNA B 3N1eMeHTax obbekTa.

8.1.11 HaTypHble ncnbITaHNA Ha NPOYHOCTL B pabouem peskume NPoBOAAT AS1A NONYyYeHUA AaHHbIX O hakTu-
YeCKOW Harpy>XeHHOCTN HeCYyLLMX KOHCTPYKLIMA 1 MeCT KpenrneHust paboumnx opraHoB, a Takke B Crydasx, korga
paboune Harpyski1 UMetoT xapaKkTepHble 0cobeHHOCTM (6osblunMe 3HaYEeHUS, NnepeMeHHbIE C BLICOKON HacTOTON,
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yAapHO-UMMyNbCHOro Xapakrepa 1 Ap.), CNocobHble BbI3BATL BbICOKME YPOBHM HAMPSHKEHNI B 31IeMeHTaX KOHCT-
PYKLMW UMW, eCnN TaKe HanpskeHUs nonyyeHbl B afieMeHTax paboumx opraHoB npu Apyrux BUAAX UCMbITAHUIA.
UcnbiTaHusam B paboyem pexume nogsepratot ClMC, nonHocTso 060pyaoBaHHbIN, B paboTocnocobHoOM cocTos-
HUW U1 BbIMOSHAIOLLIMM CBOU (DYHKLMW B COOTBETCTBUN C HOPMATUBHLIMM JOKYMEHTaMW.

8.2 NokonecHoe B3BelUMBaHUe

OTKroHeHue hakTuyeckoro s3HaveHna cunbl TaxecTn CIC oT 3HaueHUs, yka3aHHOMo B TEXHUYECKOM 3a1a-
Hum (T3) Ha koHKpeTHbIN CMNC, BuluMcnAoT no dopmyne

P-P
) =P—HH100%’ (101)

rae P — daktudeckas cuna taxectu CIC, npeacrasnser cyMmy cun TsDKeCTW, AEWACTBYIOLMX OT KaKaoro
Koreca Ha penbc;
P, —cuna taxectn ClNC, ykasaHHaa B T3.
PasHocTb Harpy3ok no konecam kosniecHou napbl, %, No 0CAM B 0QHON TENEXKE 1 NO CTOPOHAM BbIMUCNSIOT
N3 BbIp2XXEHUA

Prmax — Prmi
5:%100%, (102)
rae Praxs Prin— Hanbonblumne U HauMeHbLUIME 3HAUYEeHUSI CUIN TSKECTU, AeCTBYIOLNX Ha PErbC, COOTBETCTBEHHO
no konecam KONecHOW Napbl, N0 OCSIM B OAHON TeNeXKe U Mo CTOpoHaM.

OueHKy pe3ynbTaToB B3BELLMBAHUS «Pa3HOCTb Harpy3ok no Korecam konecHoi napbl» CMNC Ha Tpexane-
MeHTHbIX Tenexkax (Tuna LIHUA-X3) n noaobHbIX MM NpoBoAaT MO HopMam A0NYCTUMOTO MONepPeYHOro U Npo-
AOMNLHOro CMelLieHns rpysa B BaroHax (cm. LIM-943).

OueHka passecku ClNC npneegeHa B npunoxeHun U.

8.3 XopoBble gUHaMU4YecKue U Mo BO3A4eUCTBUIO HA NYTb UCMbITAHUA

OnbITHbIe 06pa3upl CIMNC noasepratoT XO40BLIM AMHAMUYECKUM UCTIbITAHUAM.

8.3.1 Mpn guHaMmyeckmx UcnbITaHNsX onpedensatoT 1 JaloT OUEHKY ANHAMUYECKUM KadecTBaM 1 Bo3aelt-
cTBMiO Ha NyTb CIC kak NoBo3Ku.

8.3.2 Npu nposeaeHUN XOA0BbIX AUHAMUYECKUX UCTIbITAHUA U3MEPSIIOT credytolume AuHaMuyeckue noka-
3aTenu:

- pamHble CUnbl;

- HanNps>KeHUs1 B aNieMeHTax KOHCTPYKLNK;

- BEpPTMKaNbHbIE W FOPU3OHTaNbHbIE YCKOPEHWSA FMaBHOW paMbl Haa KONeCHLIMA NapamMn ANst ABYXOCHOMO
3KMNaXka UM y WKBOPHS NATHI ANA TENEXEYHOro aKunaxa;

- BEPTUKanNbHbIE U rOpU3oHTasNbHbIe AedbopMaLIn YNPYX SNIEMEHTOB PECCOPHOTO NMOABELLMBaHUS SKUNaXKa;

- YrroBble NepeMeLLeHNs TeNnexXek OTHOCUTENbHO MMaBHOM pambl B NPOACSIbHOM NONEpPeYHO MITocKoCTH;

8.3.3 Ha ocHoBe namepsieMbix NnapameTpoB paccyUTLIBAIOT crieayoLue rnokasaTenu:

- k0ahPULIMEHTLI BEPTUKANEHOK AUHAMUKN,

- nokasaTenuv nnaesHoCcTN xoaa (ansa camoxogHoro CIMC u c obecnyxueaoLwmm nepcoHanom);

- k03adbPULIMEHT YCTONYMBOCTU KoMneca OT BKATbIBAHWUS Ha rONOBKY penbea;

- HaMNPSHKEHNS B 3rIEMEHTaX BEPXHEro CTPOEHUS MyTH.

8.3.4 B HeobxoauMbIx cnyyasx ans 6onee nonHoro UccrnegoBaHusi gUHaAMUYecKUX kavecTs akunaxa ClMNe
0OHOBPEMEHHO C XOA0BEIMWA UCMBITAHUAMW MPOBOASAT UCTNbITAHWSA NO BO3OAEACTBUIO HA MYTb B KPMBLIX Y4acTKax
MyTW 1 CTPENoYHbIX NepeBogax. B nyTv naMepsioT crneaytolme nokasartenu:

- KPOMOYHbIE HanpshKkeHWs B NoAoLLIBE PEbCoB;

- BoKkoBble cUnbl;

- FOPU3OHTAarsIbHbIE U BEPTUKaNbHbIE HAarpy3Kku Ha penbebl U LWnarsbl.

MonHbIin 06beM n3MepsieMbIX U pacCcUMTLIBaEMbIX MapamMeTpoB onpeAensaoT paboyeil MeToamKol UcnbiTa-
HWI C y4eTOM cTeneHn HOBU3HbI U HasHayveHus1 CINC KoHKpeTHOro Buaa.

9 MNpumeHsiemMble maTepuanbl U AonycKaeMble HanpsXXeHus

9.1 MaTepwuarnbl, NpUMeHsieMble Mpy U3roToBMEeHUU KOHCTpykuuiA CTC, u cBapoyHble MaTtepuasbl 0SKHbI
CoOTBETCTBOBaTb TPE6OBAHUSIM, YCTaHOBINEHHBIM B HOPMaTUBHBLIX IOKYMEHTaX Ha HuX. [Npu oTcyTcTBUM ceptu-
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dukaTta kadecTsa U3roTOBUTENb KOHCTPYKLIMU AOMKEH NPOBECTU UCTIbITAHUA 3TUX MaTepUasioB Ha COOTBETCTBUE
TpeboBaHWAM, YCTaHOBMIEHHBIM B HOPMaTUBHbBIX AOKYMEHTaxX Ha NpUMeHsieMble MaTepuanb.

Mpn oTcyTCTBUMN CepTudmKaTa kKayecTBa Ha CTallb, €e XMMUYECKUIA COCTaB criedyeT onpeaenaTL nposeae-
HUeM xumudeckoro aHannsa no NOCT 7565 n MOCT 22536 1 koHTposieM mexaHudeckux ceoncTs no MOCT 1497.

9.2 Tpe6oBaHUA K MaTepuanam, NPMMeHAEMbIM MPU U3rOTOBNEHUU KOHCTPYKLmuia CINC

9.2.1 TexHu4eckune TpeboBaHUs Ha METaNIONPOKaT U OTSIMBKA AJ151 KY30BOB, paMm, TENEeXeK U Apyrux Metasn-
nokoHcTpykumin CMNC npusegeHebl B Tabnuue B.1 (npunoxeHue B).

XuUMn4eckuin coctas U MexaHUYeckue CBOWCTBA cTanei, MpUMEHsIEMbIX MPU U3roTOBNEHUU KOHCTPYKLWIA,
DornXHbI cooTBeTCTBOBATL TpebosaHuam MTOCT 380, FOCT 535, TOCT 977, MTOCT 1050, FOCT 14637, FTOCT 19281.

9.2.2 Ka4yecTBO NOBEPXHOCTU JIMCTOBOMO MpoKaTta AOSPKHO yaoeneTeopaTb TpebosaHuam MOCT 14637,
MOCT 16523, coptooro u ¢pacoHHoro — MOCT 535.

9.2.3 flonyckaemble HOPMbI UICKPUBIIEHWUS NPOoKaTa OOIPKHbI COOTBETCTBOBATbL 3HAYEHWUSIM, MpUBEAeHHbIM B
Tabnuue K.1 (npunoxeHue K).

9.2.4 Mpu NcKpuBNeHUsIX Npokara, NpeBsbiLaoLMX 3HaYeHWs], yKkazaHHble B Tabnuue K. 1, npasky nposoaaTt
TOMbKO B ropstuem cocTosiHAM Npu TemnepaType He Boiwe 900 °C (c okoH4YaHueM npouecca Npasku Npyu TeMnepa-
Type He Hwke 700 °C). OxnaxxaeHve nocne npask He0BX0AUMO OCYLLIECTBNATL Ha BO3AYXE NpU Temnepatype He
Huxe 0 °C.

9.2.5 Npu NnpaBke 3M1eMeHTOB U3 KOPPO3UOHHO-CTONKUX (HEpXKaBEIOLWWNX) CTanel He A0MMKHO ObiTb NOBPeX-
AeHNA NoBepXHOCTU MeTanna.

9.2.6 UckprBneHue NMcToBOro 1 NpoduribHOro NpokaTa, NocTynatoLero Ha 3aroToBUTe bHbIe onepauum, He
AOMMKHO NpeBblLLaTh 3Ha4eHWi, npuBeaeHHLIX B Tabnuuax K.1 n K.2 (npunoxenue K).

9.2.7 NuTble Hecywme aetanm CIC gomkHbI ObITb U3rOTOBIEHBLI U3 HU3KOSIErMPOBaHHLIX CTanei Mapok
20N, 20ren, 204TN, HenernposaHHbIX 1511, 2011, 251 no MOCT 977 vnu ApyrMx Mapok No CorfacoBaHUIo €
3akasuukoM. OTMMBKY crieqyeT NPUMEHSITb TOSbKO NOocre TepMuyeckoin 06paboTku, obecneumnsatoLLel nonyydeHue
paBHOMEPHOI 1 MENKO3ePHNCTON CTPYKTYPHI.

CogepxaHue mapraHLa B cBapHbIX AeTansax 4oSKHO 6biT He bonee 1,4 %, yrnepoaa — He 6onee 0,23 %.

Ana ctanu Tvna 20 ®f1 gonyckaeTca MakcumansHoe coaepkaHue yrnepoaa ao 0,25 % ¢ rapaHTUpoBaH-
HOW yAapHOIA BA3KOCTLIO MPU TeMnepaType MuHyc 60 °C — 2,5 kIv/cM2, npu cofiepxaHm yrriepoaa He 6onee
0,24 % copepxaHne MapraHua gonyckaetcs 4o 1,5 %.

9.2.8 TexHW4eckne TpeboBaHUsI U TEXHUYECKUE YCIOBUS Ha NMOKOBKU U3 KOHCTPYKLUMOHHOWN U NErnpoBaHHON
ctanmno FOCT 8479 uT'OCT 4543.

9.2.9 B koHcTpykuuax CIMC gonyckaeTcs npuMeHeHue coeaUHEHWI N3 KOppPO3UOHHO-CTOMKUX (Hep)KaBeto-
LLMX) cTanemn ¢ HU3KonerMpoBaHHLIMU 1 yriepoaucTeimm ctansmm 092, 0921, 09r2C, 09r2CA, 10XHAMN, 15XCHA
no MOCT 19282; C1 3cn, Ct 5¢cn no MOCT 380; 16[] no MOCT 6713; ctanb 15, crans 20 no MOCT 1050.

9.3 CBapoyHble MaTepuanbl

9.3.1 AnekTpoabl Ansl py4HOU AyroBOW CBapKK cTanen AomkHbLI CooTBeTcTBOBaTh TpeboraHusam FOCT 9466
nTrOCT 9467.

9.3.2 CeapouHasi NpoBofoka, MpMMeHsieMast py aBToMaTuyeckoii nog critocoM v MexaHU3UpoBaHHOW (Noa
cnocom 1 B cpefie 3alLMTHBIX Fa3oB) CBapKe KOHCTPYKLIMM AOIDKHA COOTBETCTBOBaTL TpeboBaHusim FOCT 2246,
CBapoYHas camo3salumTHasi nopolukosas nposoroka — FMOCT 26271.

9.3.3 dnitoc, npUMeHsieMbIA A5l CBapKWU KOHCTPYKLMWIA, AOIPKEH cooTBeTCTBOBaTh TpeboBaHuam MOCT 9087.

9.3.4 TpeboBaHus K 3aLLUTHBIM razam, NPUMEHSIEMbIM MPU CBapKe KOHCTPYKLUMIA, AOIDKHBI COOTBETCTBOBATL
Tpebosanuam MOCT 8050 (ans yrnekucnoro raza) u FOCT 10157 (ans aproxa).

9.3.5 TpeboBaHus K razamM, NPUMEHsIEMbIM NPU peske cTanei, AomkHbel cooTBeTcTBoBaTh OCT 5583,
MOCT 6331 (ans kucnopoga) u FOCT 5457 (ana auetuneHa).

9.4 Tpe6oBaHuUA K MaTepuanam 4ns peccop u Npy>XuH

9.4.1 Peccopbl, NPYXUHbI JOITKHbBI ObITb M3rOTOBMEHLI U3 YIIIEPOAMCTLIX U FTerMpoBaHHbIX cTaneit: 6560 55C2,
65C2A, 60C2, 60C2A, 60C2XPATOCT 14959.

9.4.2 JlucToBble peccopbl U3roTaBMBaloT B COOTBETCTBUM ¢ TpeboBaHusamMu MTOCT 1425 npu o6ecneveHun
TBEpAOCTU TepMuyeckn obpaboTaHHbIX uctoB 363...432 HB unn 40,5 ... 46,5 HRC,.

9.4 .3 Mpy>XuHbI LMAMHAPUYECKUE BUHTOBBIE TEMEXEK U yAapHO-TAroBbIX Npubopos CINC AoMmKHbI U3roTas-
nuBatk B cooTBeTCTBUM ¢ TpeboBaHuamm FTOCT 1452 u3 ropsiiekaTaHoro Kpyriioro npokara fermpoBaHHoi peccop-
Ho-NpyxuHHoM ctanu no FOCT 14955.
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9.5 [1ns N3roToBMEeHNs1 HECYLLUX SeMeHTOB 3KMnaxHoi Yact CMC cTanein HoBbIX MapoK UM UHbIX MaTe-
puarnoB pekoMmeHayeTcs MPUMEeHsTbL INTble cTanu ¢ cogepxaHunem yrnepoga He 6onee 0,23 %.

9.6 [nsl M3roToBEHWS aMOPTU3MPYIOLLMX SIIEMEHTOB, NPOKI1aA0K (BUOPOMIONNPYHOLLMX 1 YISO THUTESTbHbIX)
1 ap. HeobXoAMMO 1CMOMNb30BaTh Pe3nHbl, obnagatoLne pernaMmeHTUpoBaHHbIMK cBocTBaMK. OLeHKy paboTo-
CNocobHOCTM Pe3WH MPOBOASAT MO AOMYCKAaEMbIM HaMPSHKEHUSIM U OTHOCUTESbHBIM AechopMaLsiv, NpUBeAEHHbIM
B Tabnuuax 1.1 n 1.2 (npunoxeHue IT).

Mo cornacoBaHuio C 3aKa34yMKOM paspeLLaeTcs UCMoNb3oBaTh ApYrve Mapkv pesunH, oTeevarownx Tpebosa-
HUSIM HacTosILLIEro cCTaHaapTa.

10 OueHKa BNUSIHUA OCTaTOUYHbLIX HanpsHKeHUA Ha LMKNMYECKYHO AONTrOBeYHOCTb
KOHCTPYKUWA

10.1 Pacuet KoadcduumeHTa 3anaca conpoTMBNEHUs1 YCTanocTU CBapHOro coeAuHeHus ¢ BbICO-
KAMWU OCTaTOYHbLIMU HanpsHkeHUAMU

10.1.1 MNpu LMKNUYECKOM HarpyxeHn1 koadULMEHT 3anaca ConpoTUBIEHUA YCTanoCT N CBapHOro coeau-
HEHWSI C BBICOKAMUW PaCTArMBaoLLIMMM OCTATOUHBIMU HAMPSHKEHUSMM BEIYUCAAOT No hopmyne

S
M=o, + YO =15, (103)
roe 6_, — npefen BbIHOCNMBOCTIN CTaHAapTHOro obpasLia NPy CUMMETPUYHOM LIMKIE HarpyXeHUS;
K — KO3hDULMEHT KOHLIEHTpaLMK, YUUTbIBAIOLLMIA MOHWKEHWE CONPOTUBIIEHUS yCTaNoCTy;

G, — amnnuTyga HanpspKeHWn Lukna;
Y — koahdULMEHT, XapaKkTepuayroLLMi YyBCTBUTENBLHOCTL MeTassa K aCUMMETPUN LIMKIA;
GO me — CPeAHee HanpsixeHue Lkna, BbIMUCAIIoT No opmyne

Ome=Om *+ Gocrs (104)
[A€ Goe; — OCTATOUHbIE HAMPSHKEHIIS B CBAPHOM LUBE.

Bce nokasatenu, sxogsaive B cpopmyny (103), onpeaensioT no 6.3.2.3.
3HaveHWs 0CTaToUHbIX HAanpPsXXeHUN B 30He KOHLIeHTpaLMmn HanpsbkeHU BbIMUCNAT No dopmMyne

Cocr = Or— UsOmax: (1 05)
A€ Oger — OCTATOUHbIE HANPSIKEHWS B CBAPHOM LUBE;
o, —npegenTeKydecT MaTtepuana;
Oy — TeopeTUdeCcKUiA KOSPMULIMEHT KOHLIEHTPaLMN HaMPSDKEHUIA;

Grax — MaKCMMarbHble HanpsKeHNsa LMKNa.
3HayeHus1 0CTaTOYHbIX HaMPSHKEHWUHA MPY OTCYTCTBUN KOHLIEHTPALIMW HANPSHKEHWUIA BLIMUCNAIOT Mo hopMmyre

Gocr = Or — Omax- (106)

C BospacTaH1eM cpedHero HanpsiKeHWsi LKNa G,,, aMniuTyabl npeaensHbIX HanpshkeHnin 6, YMeHbLwa-
toTCS.

10.1.2 inst OpUEeHTUPOBOYHbLIX PACYETOB Npeaern BoIHOCNMBOCTU AETaNM C yHeTOM BIIMSIHUS OCTATOMHbIX
HaNPSYKEHWA MOXHO onpeaenuTs no opmyre

C_tn,, = 070,15, (107)

rae ©_1, — Npeaen BbIHOCMINBOCTY AeTanu B UcCrieayemoit 30He, onpeaeneHHbIi akcrepuMeHTansHo.
KoabduLmeHT 3anaca conpoTUBMNEHNS yCTanocTW B 3TOM Cllydae NoACHMTLIBatOT No hopmyne

o_
f = S , (108)

Oa

rge o, — aMnnnTyaa Hanps>KeHWUn Lmkna.
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10.2 Cnoco6bl npeaynpexaeHUsi NMOSIBMIEHUA OCTaTOYHbIX HanNpsXeHWA B CBapHbIX KOHCTPYK-
umax CMnc

Onsa npegynpexaeHns NosiBNEeHNs ocTaTouHbIX HanpsKeHWA Npn NPoeKTUPOBaHNN KOHCTPYKLMN AOSKHbI
6bITb BbINOMHEHbI cReayoLye yCroBus:

- Y1CNO CBaPHbIX LUBOB 1 CEYEHWI AOSMKHO ObITb MUHUMarIbHO HEOBXOAUMBIM MO YCITOBUSIM MPOYHOCTK;

- CEYEHNSA BIIEMEHTOB KOHCTPYKLMM OOMMKHbI 6bITb CUMMETPUYHBIMU 1 COCTaBAEHHBIMW U3 MUHUMATbHOTO
yucra cBapHbIX LBOB;

- B MeCTax coeMHeHUs 3rIieMeHTOB KOHCTPYKLM, 0COBEHHO B 30HE AeNCTBUS MaKCUMaIbHbIX HAanpshKeHNIA,
Heo6xoAMMo 06ecneynTb NIaBHOCTL COMPSKEHNIA MOBEPXHOCTEN CEeYEHNIA;

- PV NpUBapKe K pacTsHYTbIM NOsIcaM HEeCYLLMX KOHCTPYKLIWIA AeTarnei CBapHbIMU LWBaMM, PACNONOXKEHHbI-
MW HOpMaJsibHO K CUIIOBOMY MOTOKY, CreayeT HasHayaTb paccTosiH1e Mexay WsaMn He meHee 50 mm;

- B PacTAHYTbIX Mosicax HeCyLLMX KOHCTPYKLWIA cneayeT 3aknagplsaTh ABYXCTOPOHHWE YrOBbIE LWBLI C
MOMHbLIM MPOBaPOM;

- B HANPsbKeHHbIX 30HaX KOHCTPYKLIUM YUCTIO BTOPOCTEMEHHBIX AeTanei A0MMKHO 6bITb MUHUManNbHLIM;

- CTbIKOBblE NPOAOSIbHbIE LUBbI HECYLLMX 3MIEMEHTOB A0MKHbI BbITh PacnonNoXeHbl B 30HE HENTPanNbHOrO
cnos obLLero nonepeyHoro ceveHusi COCTaBHOMo NeMeHTa (U B 30HEe LUEeHTPa TAXKECTH);

- hopMa pasaenki KpoMoK JoshkHa obecneunsaTs MUHUManNbHLIN 06beM HannaBnNeHHOro MeTanna npu yc-
T1I0BWN cOBntogeHns MPOYHOCTM CBAPHOIO COEANHEHNS.

MpyW N3roToBNEHNN KOHCTPYKLIMA CriedyeT BINONHATL CneayoLme YCnosus:

- HasHa4aTb cnocob cBapku, KOTopbIil 0becnevnBaeT MUHUMAbLHO BO3MOXHYIO MOTOHHYHO SHepruio npu
HaroXXeHUM cBapHbIX LLIBOB;

- cobrogaTh paLmoHaribHyo TEXHOMOMMIO CBapKU (PEXXUM U NOCNeA0BaTeNbHOCTL HANOXKEH NS CBApHbIX LLBOB);

- B Cny4ae HeobXxoAMMOoCTU NPUMEHATL 0BpaTHYH Aedbopmaumio.

Caapka gormkHa 6bITh BbINONHEHa B crieayowem nopsiake:

- CBapKa CThIKOBLIX LLUBOB B CBOBOHOM COCTOSIHUMW, PACTONOXEHHBIX NepneHANKYIISIPHO K CUITOBOMY MOTOKY;

- CBapka oCTarbHbIX CTLIKOBbIX LUBOB;

- 3aBapKa YrnoBbIX LUBOB.

MecrTa cBapku 3NeMeHTOB HECYLLIMX KOHCTPYKLWIA, NoaBepraeMbie B NpoLiecce 3KCrityatauuy sHaqunTenb-
HbIM MO BENUYMHE W MPOAOIKUTENBHOCTA LUKITMYECKUM Harpyakam, A0SKHbI BbITb NOABEPrHYTHI YIPOUHEHMUIO.
Cnocob ynpoyHeHNs ycTaHaBNMBaloT B KOHCTPYKTOPCKON AOKYMEHTaLMN.

10.3 Tpe6oBaHuA K ycTpaHEeHUIO (CHUKEHUIO) OCTAaTOUHbIX HanpsHkeHUA

[nsa ycTpaHeHWs (CHKeHNA) OCTAaTOYHbIX HAMNPSKEHNIA NCNONb3YHOT:

- 061Uy 1 NoKanbHyo TepMUYeckyto o6paboTKy (BbICOKWI OTNYCK);

- NpeaBapuUTerbHbIA U COMYTCTBYIOLUWIA NOAOMPEB;

- MOBEPXHOCTHOE NiacTuyeckoe AeopMUpoBaHUE LLIBA 1 OKOMOLLOBHOWM 30HEI (HU3KOYACTOTHAsA U ynbTpa-
3BykoBasi 0bpaboTka, obkaTka ponMKaMu, Haknen MHOrOGONKOBLIM UHCTPYMEHTOM).

10.4 MeToAbl ynpoyHeHUs

[insa cBapHbIX LLIBOB U OKOMOLLIOBHOW 30HbI MPUMEHSIIOT CrieaytoLume BUabl YNPOYHEHMS:
- MexaHu4eckyto 06paboTKy LUBOB;

- aproHoAyrosyo o6paboTKy LUBOB;

- NOBEPXHOCTHOE MracTuyeckoe gedopmmpoBaHue.
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MpunoxeHne A
(pexomenayemoe)

ﬂpaBuna nposegeHua moaenuposaHua AMHaMUMKU NOABUXHOIo coctaBa

A1 Ona oueHKkn AMHAMUYECKMX KAYeCTB NMPOEKTUPYEMbIX SKUMAXKEW creumanbHOro NoABWXHOIMO COCTaBa MNpoBO-
OSAT KOMMbIOTEpHOE MopaenupoBaHune. [Npu MoaenvMpoBaHMM MCMONb3YIOTCA NPOrpaMMHbIE KOMMMekcsl Tuna Adams
(CWA), Simpack (Fepmanus), YHueepcaneHbiii Mexannam YM (Poceust), umelolume crneuvanmuavupoBaHHbIf MOAYIb Anst
KENne3HoAOPOXKHOrO NOABMXXHOIO cocTaBa. MoXHO NpUMeEHSITb U Apyrvue NULEH3UOHHBIE MPOrPaMMHbIE KOMITIIEKChI,
cooTBeTCTBYyOWMe TpeboBaHuam 6.1.2.

OCHOBHbIE NPUHLMMNBI MOAENVUPOBAHUS AOMKHbI BbITb cneaylolme:

- COCTaBNAT MOAENb dKMNaxa NOABMXHOIO CocTaBa, koTopasi npeacTaBrnsieTca Habopom abconioTHO TBepapbiX
Ten, CBA3aHHbLIX NOCPEACTBOM LWAPHUPOB U CUMOBLIX 3reMeHTOB (BYKCOBbIE Y3rbl, NMPY)XUHbI, PECCOpPbI, FACUTENN, CKOJIb-
3yHbl, GOKOBbIE ONOPbI);

- 33palT UCXOAHbIE AAHHBIE: MHEPLMOHHBIE, TEOMETPUYECKUE W YNPYroaUCCUNATUBHBIE NapameTpbl 3KUnaxa,
napameTpbl NyTu (NnaH nyTu, HEPOBHOCTU, XECTKOCTHLIE XapaKTePUCTUKKN), PEXUM ABWKEHUS, METOL, BbIUMCIIEHUS;

- MPOBOAAT pacyeT AMHAMUYECKMX NOKa3aTenen akunaxa B COOTBETCTBUM C pasgenoMm 4, a Takke AOMONMHUTESb-
HbIX nokasartenen (yrnbl NOBOPOTa TENeXekK, YCKOPEHUA 1 Apyrve) Ansi Kaxgon CKOPOCTU OBWXKEHUSI U MnaHa nyTw;

- NO BbIXOAHBLIM 3HAYEHUAM OnpeAensAeMbiX NapaMeTpPoB NPOBOAAT CTAaTUCTUYECKYI 06paboTky.

A.2 MNpoeegeHne MogenupoBaHna NPUBEAEHO Ha NMpUMepe MOAenupoBaHWs HOBOro nepcrektmeHoro CrC Ha
YHUBEpCanbHbIX ABYXOCHBIX TeNexkax ¢ UCNonb3oBaHWeM MNporpammHoOro komnnekca YM.

PacqeTtHasa cxema akunaxa ClC Bkniodaet B cebs cemb TBepAbIX Ten (Ky30B, ABE paMbl Tenexku, 4 konecHole
napsl) n umeet 42 crenenn ceobogbl.

B mogenu 3apaHbl cnepylowme ncxogHsle napameTpbl:

- macca kysoea — 64000 «r;

- macca Tenexkum — 14000 «r;

- HenogpeccopeHHaa Macca Ha konecHyto napy — 3500 «r;

- OceBas Harpyska — 23 TC.

KecTkocTn GyKCOBOWM CTYNEeHW PecCOpHOro MoABELMBAHUS:

- BepTuKanbHasi Ha bykcy — 1720 kH/m,

- nonepeyHas Ha 6ykcy — 2000 kH/m.

>KecTkoCTb LEHTpanbHOW CTyNeHW B BepTUKaribHOM HaripaBrieHum

- (Ha Tenexky) — 2640 kH/m.

KecTKoCTb nonepeyHor CBA3N TEMEXKN C Ky30BOM:

- B npegenax 3asopa ot 0 go 20 mm — 360 kH/m,

- B Npegenax 3asopa o1 20 go 40 mm — 2100 kH/m.

KoathhuumeHT aemndupoBaHmss GYKCOBOW CTYNEHW B BEpPTUKANbHOM HanpasBreHuu Ha Oykcy [ormkeH ObiTb
70 kH - ¢/m.

KoathduuneHT aemMncupoBaHnsl LEHTParnbHON CTYMEHN Ha Tenexky AOIKeH ObiThb:

- B BepTuKanbHom Hanpaenenun 108 kH - ¢/m;

- BUnsHuA 56 kH - c/wm;

- BokoBoro otHoca 56 kH - ¢/m.

LLiksopHeBasi 6a3a ky3oBa 8 M.

KonecHas 6a3a tenexku 2,25 M.

MonepeyHoe paccTosiHe MeXay BepTuKarnbHbIMK MPYXMHAMU U gemndepamn OOKHO ObiTb:

- BykcoBoii cTyneHun 2,1 m;

- UeHTpanbHON CTyneHun 2,2 M.

Paguyc koneca no kpyry katanusi 0,525 m.

Mpothnnb konec: HOBbIV NOKOMOTUBHLIN no TOCT 11018.

MyTeBas cTpykTypa: NpsiMble W KPUBLIE Y4acTKW NyTwW, pernbcbl P65, HEPOBHOCTW (OTKIOHEHWS NIEBOTO U NPaBOro
penbLCcoB B BEPTMKAINbHOM W MOMEPEeYHOM HamnpasreHUsIX OT NMPOAONbHOW OCK MYTU C WaroM 1 M) U XeCTKOCTHble Xapak-
TEPUCTVKM (B BepTuKanbHoM Hanpaenenun 44 MH/m, B nonepevHom — 18 MH/m) gorkHbl COOTBETCTBOBaTL pearibHOMY
Kerne3HOQOPOXKHOMY NyTW YAOBNETBOPUTENBHOIO COAEPKaHUSI.

Mogenb cun B3aMMoOAeNCTBUSI B KOHTAKTE «KOMECO-penbecy»: ucnonb3oBaH anroputm FASTSIM, ocHoBaHHLIN Ha
nuHerHon Teopun Kankepa.

OCHOBHbIe BbIXOAHbIE OUHAMMWYECKME MOKa3aTenu Mnpu pacyetax crnegylowme: pamMmHble CUlbl, BEPTUKANbHbIE U
ropu3oHTanbHble YCKOPEHUSI B KaBUHaX MalumHucTa, Ko3hdULMEHTEI BEPTUKANbHOW AUHAMUKM BYKCOBOM U LeHTpanb-
HOWM CTyMeHen peccopHOro MogBeLUMBaHWSA, YITbl MOBOPOTa TENeXeK OTHOCUTENBHO Ky30Ba.
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PacyeTbl NPOBOAUIMCE MPU CreayloWwux pexuMax OBMXEeHUs:

- B NpsSIMOM y4acTke nyTn co ckopocTamu 80, 100, 120 n 130 km/u  (KOHCTPYKUMOHHas ckopocTb 120 km/u);

- B KpnBon paguycom 600 m co ckopoctamm 80, 100 n 110 km/y;

- B kpuBon paguycom 300 M npu ckopocTsx AsmxeHnsa 50 n 70 kmi.

B npsMbIx yyacTkax nytv npu ckopocTtsx Ao 130 km/4 nonyyaioT crnegyowme MakCumanbHble 3Ha4eHUa QuHaMu-
YecKkMX noKasaTenen: BepTukanbHble yckopenus kysoa ClMC He npebiwanu 0,33g, koadpduumentbl anHamukm Gykco-
Bol cTyneHn — 0,24, ueHTtpanbHoi — 0,19; pamHble cunel — 34 kH (OoTHOWEHWMEe pamMHOW CUMbl K OCEBOW Harpy3ke
coctaBuno 0,15), ropusoHTanbHble yckopeHust kyzoea — 0,23g. YimoBble nepemMeLleHnss Ternexek OTHOCUTENbHO Ky30-
Ba — 10 mpag.

Mpu mogenvpoBaHun ABWXKEHWUA B KpMBOW paguyca 600 M MakcMmarnbHbIe 3HA4YE€HUSI paMHbIX CUIT COCTaBUIN —
59 kH, B kpueon 300 M — 55 kH. OTHOWeEHNE pamMHON CWIbl K CTAaTUYECKON Harpyske He npeebiwano 0,26. B kpueon
600 M npu ckopoctn 110 km/4 BepTUKanbHbIe yckopeHnus Kysosa gocturanm 0,329, a ropusoHTanbHble YyCKOPEeHNUa —
0,36g. B kpuBoli pagmyca 300 M co ckopocTbio 70 KM/4 MakCMMaribHble 3HaYEHUS1 YCKOPEHUN OKa3anucb HWXe U cocTta-
BUIKM, cooTBeTCcTBeHHO, 0,219 n 0,28¢.

3HaueHus koathPUUNEHTOB BEPTUKAITLHOW AMHAMMKN B KPUBbLIX YYacTkax nyTn B GyKCOBOW CTyNMeHU He NpeBbllla-
nm 0,30, a B ueHTpanbHol ctynenn — 0,22. MakcumanbHble 3Ha4YeHus YINOBbIX NepeMeLLeHnii Tenexek B kpueon 600 m
pocturanun 15 mpag, B kpueow 300 m — 23 mpag.

B pesynbTate npoBegeHHOrO MOAENUPOBAHUS B NPAMBIX U KPUBLIX y4acTKax MyTU MakCUMMarnbHble pacyeTHble
3Ha4YeHMA OCHOBHbIX AMHAMMYEcKuX nokasatenen skunaxa ClC He npeBblwany HOPMUPYEMbIX 3HAYEHUIN.
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Mpunoxexune b
(pekomeHayemoe)

CTeneHb B/INAHUA KOHLEHTpPaUUM B CBAPHbIX COEAUHEHUAX B 3aBUCUMOCTN OT UCMOJIHEHUA

Ta6bnwunya b1

Bua coeguHeHns OnvcaHue UCMNONHEeHUA

KoHUeHTpaTop HanpshkeHuii KO — He3HauuTe/bHbIN

[eTann coefuHeHbl CTbIKOBbIM LIBOM CMeLManbHOro Kayectea B none-
peYyHOM HampaBfeHUM K cune, AeiicTBylOLLeli HAa COefUHSAEeMble geTanu.

[eTann coefuHeHbl CTbIKOBbIM LIBOM CMeLnanbHOro KauecTsa B NPo/o/ib-
HOM HanpaBneHUW K cufie, AENCTBYIOWEN HA coefUHsAeMble AeTanu

JIncTbl CTEHOK COeAMHEHblI CTbIKOBbIM LWBOM CNELManbHOro Kayectsa B
nonepevyHoOM HanpaB/ieHUn

NncTbl CTEHOK M hacOHHble Mosca M3 COPTOBOW MAM NPYTKOBOW cTanu (3a
UCK/IIOYEHNEM NUCTOBOW CTanun) coefMHEeHbl CTbIKOBbIM LIBOM (HOpPManbHOTO
KayecTBa)

KoHueHTpaTop HanpsXeHuidi K1 — yMepeHHbIN

[eTann coefnHeHbl CTbIKOBLIM LIBOM HOPMa/iibHOrO KadyecTBa B nonepeu-
HOM HanpaBfieHWW K cufe, AeicTBylOW el Ha cCOeAUHAEMble AeTanu

JTINCTbl CTEHOK COEAMHEHbl CTbIKOBbIM WBOM (HOPMasbHOrO KayectBa) B
nonepevyHom HamnpaBneHUU

CnnowHas pgetanb, K KOTOPOW B NMONepeyHOM HanpaBieHUW K cune, feii-
CTBylOLLEl Ha coefuHsieMble AeTanu, NPUBAPEHbl feTanu HEernpepbiBHbIM Yr-
NOBbLIM LIBOM C [ABYCTOPOHHEl pa3genkoi

KoHueHTpatop HanpsbkeHuih K2 — cpegHuii

[Oetann n3 pacoHHOW WMAM NPYTKOBOW cTanu (3a UCKIOYEHUEM NUCTOBOW),
COefMHEHHbIE CTbIKOBbLIM LIBOM CMeLuanbHOro KayectBa B MOMEPEeYHOM Ha-
npaBfeHUn K cune, aelicTBylol el Ha coeguHsaeMble geTanu
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Bua coennHeHus

VI

FOCT 31846— 2012

OnucaHne 1CnosiHeHus

CnnowHas Aetanb, K KOTOpOli B Monepe4yHoM HanpaBAeHUMW K cune, Aeii-
cTBylOLW el Ha coegumHsieMble AeTanu, NpPUBapeHbl AeTajin HenpepbiBHbIM
[LBYCTOPOHHMM YI/IOBbIM LUBOM (CreuuanbHOro KavectBa) 6€3 pasfenku

CnnowHas getanb, K KOTOPOW NpuBapeHbl CTyNuLbl YrIOBbIM LWBOM (cne-
LManbHOro KauvecTBa)

YIN0BOIl LWOB C ABYCTOPOHHEN pasfenkoii crneyuanbHOro Kadectsa npu
Harpy>eHun M3rmbom u cpe3om

KoHueHTpaTtop HanpskeHuit K3 — cunbHbIi

CnnowHas Aetanb, K KOTOpOl/i B MONepeyHoM HanpaBneHUMW K cune, Aeii-
CTBYIOLEl Ha coeAuHsieMble feTanu, NpuBapeHbl AeTanu ABYCTOPOHHWUM Yr-
NOBbIM LWBOM (HOPManbHOrO KayecTBa)

CnnowHas Aetanb, K KOTOpOli B MONepe4yHoM HanpaBneHUMW K cune, Aeii-
CTByIOWE Ha cOoeAuHsieMble feTanu, NpuBapeHbl AeTanu ABYCTOPOHHWUM Yr-
NOBbIM LWBOM (HOPManbHOrO KayecTBa)

CnnowHas fgeTtanb, K KOTOPO NpuBapeHbl NMPOAONbHbIe NOMOCHI Mpepbl-
BUCTbIM [JBYCTOPOHHUM YINOBbIM LIBOM

LWoB ¢ 4BYMS CUMMETPUYHBIMU CKOCAMW OAHOI KPOMKW C ABYCTOPOHHUM
YrnoBbIM LWBOM (HOPManbHOTO KayecTBa) B MecCTax MPUCOEAUMHEHUS C U3MK-
60M U cpe3om

KoHueHTpaTop HanpsbkeHuii K4 — 0co60 CUnbHbI

[eTann pasHON TONWMHBI HECOOCHO COEfMHEHbl CTbIKOBbIM LBOM HOp-
ManbHOro KauyecTBa 6e3 pa3fefiku B MonepeyHoM HanpasneHUu K cune, geii-
CTBYylOLW el Ha coefuHseMble feTanu

NncTbl NOSICOB M CTEHOK, K KOTOPbIM MprBapeHbl nonepevHsle pe6pa He-
npepbIBHbIM OAHOCTOPOHHWM YINOBbLIM LIBOM HOPManbHOrO KayecTBa B MO-
nepeyHoOM HanpaBAeHWW K cune, feicTBylolWeli Ha coefuHseMble AeTanu
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Mpunoxexue B
(pexomenayemoe)

roCT 31846—2012

OCHOBHblIe MexaHU4YecKue XapakTepucTUKU MeTannoB U UX BepOATHOCTHbIe NapaMeTpbl

Tab6nwuuya B.1— OcHOBHble MEXQHWYECKME XapPaKTEPUCTUKM MeTannoBs, npumeHsiemelx B CMC

Kart

BpemenHoe | lpepen
Bug Tonwwmna, | MNpepen
HaumeHoBaHne npokara, . OK:':::TM nmameTp | Tekydec-| COMPOTUB- | BbIHOCM-
meTanna TepMnU4ecKol pma a npokara, [ T G, ne;/l/le 2 BocTH
06paBoTKM P MM Hmm? | OB T/MM O,
H/mm
MpokaT HM3KONEernpoBaHHbIN KOH- | JIMeT 160 go 20 235 375 170
CTPYKUMOHHBIN AN MOCTOCTPOEHWUSI 21—40 225 375 170
no MOCT 6713
CoproBon, ta- 161 go 20 235 375 170
COHHBbIV 21—40 235 375 170
MpokaT copToBoit 1 hacoHHbI 13 | CopToBon, da- Ct3cn go 10 255 380 180
cTanu yrnepogncton 06bIKHOBEHHOTO | COHHbIN 10—20 245 370 170
kadectsa no NOCT 535, TOCT 380 C15¢n go 10 295 490 230
10—20 285 490 230
20—40 275 490 255
Mpokar ToncTonucToBon M3 yrme- | Iuct, nonoca Ct3cn go 20 245 370 —
poamncToi ctanu oObIKHOBEHHOTO Ka- 20—40 235 370 —
vectBa no MOCT 14637, TOCT 380 Ct5cn go 20 285 490 —
20—40 275 490 —
40—100 265 490 —
MpokaTt 4nsa cTpouTenbHbIX CTanb- | JINCTOBOM wnpo- C255 2,0—3,9 255 380 —
HbIX KOHCTpykuui no NTOCT 27772 KOMOMOCHbLIN, C13cn 4—10 245 380 —
npocdunu 10—20 245 370 —
20—40 235 370 —
PacoHHbIN Npo- 4—10 255 380 —
KaT 10—20 245 370 —
20—40 235 370 —
Tucroeown wnpo- C285 2,0—3,9 285 390 —
KOMOMOCHbLIN, C13cn 4—10 275 390 —
npocunu 10—20 265 380 —
DacoHHbIW Npo- 4—10 285 400 —
KaT 10—20 275 390 —
Iuctoeon wnpo- C345 2,0—3,9 345 490 —
KOMONOCHBLIN, 12I2C 4—10 345 490 —
npocunu oorac 10—20 325 470 —
®acoHHbIN Npo- 4—10 345 490 —
Kat 10—20 325 470 —
20—40 305 460 —
JlncToBon wupo- C345K 4—10 345 470 —
KOMNOMNOCHBbIW, 10XHAN
npocunu
®acoHHbIN Npo- 4—10 345 470 —
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lpodomxeHue mabnuysi B.1

BaHHOW CTanm ffsi KOTNOB U COCYAOB,
paboTawowmux nop gaBrneHnem no
FOCT 5520

44

BpemenHoe | lMpegen
Bua TonwwuHa, | Mpegen
HaumenosaHue npokara, Knace pnametp | Tekyuec-| CONPOTUB- | BIHOCIN-
- NPOYHOCTH, nexHuwe BOCTU
mertanna TEPMUYECKON MapKa npokara, | ™G, Hiv2
06paboTku P MM Himm? | O FMM O,
H/mm
[Mpokat ansi cTpouTenkbHbIX CTanb- (JIncToBON WKHpO- C375 2,0—=3,9 375 510 —
HbIX KOHCTpYKUmMii no FOCT 27772 KOMONOCHbLIN, 12Ir2c 4—10 375 510 —
npochmnu 10—20 355 490 —
20—40 335 480 —
PacoHHbIN NpokaT 4—10 375 510 —
10—20 355 490 —
20—40 335 480 —
Jluctoeon wmpo- C390 4—50 390 540 —
KOMONOCHBIN, NPO- 14r2A®o
chunm
Hopmanusauun
JNluctoeon wmpo- C440 4—30 440 590 —
KOMOMOCHbIN, Npo- 16M2AP 30—50 410 570 —
chunm
Hopmanusauus
IlnctoBon wwupo- C590 10—36 590 685 —
KONONOCHbLIW, NpPO- 12M2CMo
unm
Ynydwenune
lMpokaTt n3 cTanu noeBbilwWeHHOW | CopToBon, 375, po 10 375 510 235
npoyHoctn no NOCT 19281 nonocoeon, da-| 15Ie, 10r2b
COHHbIN
Iuct, myTbie 15I'd, 1026 no 10 375 510 235
npocunm 141 2A0 10—50 375 510 —
CoptoBo#, 390, po 15 390 530 240
NoriocoBoON, 10XCHA
acoHHbIN 15I2Co 8o 20 390 530 240
Iuct, myTbie 122 po 10 390 510 235
npodunn 152Co o 32 390 510 235
15M2AdAnc o 32 390 510 235
Mpokat w3 ctanu nosblweHHON | JlucT, rHyTHIE Npo- 440,
npovHoctn no MOCT 19281 dunm 16N 2A®
18 2Adnc o 32 440 590 265
Mpokart acoHHbIN U3 HU3Konern- | PacoHHbIN 390, oo 20 390 520 240
POBaHHOWM cTanu Arnsi BaroHOCTpoe- 12rz2o[
Hus no HAO
Mpokat TOHKONUCTOBOW XONogHo- | TOHKMKA NnucT 0810 0,7—1,5 | ot 180 ot 250 —
KaTaHbii U3 HU3KOYITIepoaAUCTON Ka- 1,5—2,0 | go 205 ao 350 —
YECTBEHHOW CTanu ansg XorogHow 2,0—3,9 195 250 —
wramnoBkn no MOCT 9045
Mpokat nucToBoit U3 yrnepoauc- |Jivcrt o9rac 10—20 325 470 210
TOW HWU3KOMNErMpoBaHHOW U Nernpo- 20—32 305 460 210
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Bu BpemenHoe | TMpegen
Haumenosarune npOKanTa, Knace ;c;lu;v;“r?a TZi’iiﬂ CONPOTHB- | BLIHOCU-
meTanna TEPMUYECKON nposHocty, npokata, | TMo., newwe | BOCTU
o6paboTku Mapka MM Himm2 | Op Himm O,
Himm
Mpokat copToBon kanubposaH- | CopToBoK 08 ao 80 196 320 —
HbIA CO cneuuanbHOW OTAENKOW No- 10 205 330 —
BEPXHOCTU U3 YyrnepoanucTon Kade- 15 225 370 —
CTBEHHOWN KOHCTPYKUWOHHOW CTanu no 20 245 410 190
rOCT 1050 25 275 450 200
30 295 490 220
35 315 530 240
40 335 570 250
45 355 600 270
50 375 630 280
Cranb nucTosasi ropsekatanasi | fivct Ct3cn+12x1 | 4—60
OBYXCNONHAN KOPPO3NOHHO-CTONKAsA 8H10T 245 370 —
no NOCT 10885 C13cn+08X2
2H6T 245 370 —
20K+12X18H
10T 245 400 —
20K+08X22H
6T 245 400 —
09r2+12Xx18
H10T 305 440 —
09ra2c+12x1
8H10T 325 470 —
10XCHAO+12
X18H10T 390 510 —
MpokaT ua peccopHO-NPYXuHHON | MpyTkM U nono- 65l fo 180 785 980 450
yrmepoanMcTon U NnerMpoBaHHoONM cTa- | Cbl 55C2 1175 1270 570
nm no FTOCT 14959 60C2 1175 1270 570
60C2A 1375 1570 700
60C2XA 1325 1470 —
60C2XDA 1470 1670 750
Otnuekm ctanbHble no FOCT 977 | Hopmanu3sauusa 200 216 412 165
250 235 441 175
3on 255 471 190
20mn — 275 540 215
2000 294 491 195
20r1on 314 510 200
3orcn 343 589 230
30XIrCcol 392 589 240
3akanka + oT- 20rn 334 530 —
nyck 3orcn _ 392 638 —
32xo6n 441 638 —
30Xrcon 589 785 —
OTnuekn n3 xnagoctonkon u n3- | Hopmanusauua 200N 300 500 —
HococToukon ctamm no NOCT 21357 200TN - 320 520 —
30XIr2CTn 600 700 —
3akanka + oT- 200n 400 550 -
nyck 200TN 450 570 -
3orn — 490 660 -
30Xra2cTn 650 750 -
30xXn 550 660 -
110r13n 400 800 -
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nusaums

BpemenHoe | Mpegen
H Bun Knace Tonuwmwa, | Mpepen cr(;npoma- BbI':IOfl:ﬂM-
anmeHoBaHue npokarta, anameTp | Tekydec-
o NPOYHOCTH, neHue BOCTHU
meTanna TepMUveckoun mapka npokarta, ™ GT,Z G H/MMZ G

obpaboTtkn MM Himm B’ -1,
H/mm
JlucTel na anioMmmuna u aniomubn- | Jfiner AMr2 5,0—10,5 — 175 —
eBbIx cnnasoe no MNOCT 21631 AMr3 5—6 80 185 —
To xe 6,0—10,5| 80 185 —

AMrsM 0,6—4,5 145 275 100

To xe 4,5—10,5| 130 275 100

AMI5 5—6 130 275 100

To xe 6,0—10,5| 130 275 100
AM6M [o 10,5 155 315 110
AMI6 5,0—10,5( 155 315 110
1915 5,0—10,5( 195 315 —
Mpodhnnu npeccoBaHHbIe N3 amo- | [peccoBaHHbIe AM2 Bce 59 147 —
MUHUA U aniOMUHWEBLIX CMNaBoB Mo | npodunu AMr3, AMr5 pasmepsbl 78 176 —
FOCT 8617 AMrSM, 127 236 90
AMr6 127 255 90
AM6M 157 314 110
1915 196 314 110

1915T 216 343 120
1935 155 245 —
1935T 155 245 —
CnnaBbl antoOMUHWEBLIE NUTEN- AMr12 — 147 —
Hble no NOCT 1583 (AN2) — 147 —
AMrSMu — 196 —
— (AN28) — — 196 —
AMrell — 186 —
(AN23) — 186 —
AMrény — 196 —
(Al123-1) — 196 —
MeTann wea unu HannaeneHHoro 342 — 4115 —
MeTanna (3NekTpodbl NOKPbIThie Me- 246 — 450,8 —
Tannu4yeckve Ans pyvyHoOW CBapKu — 950 — — 490,0 —
KOHCTPYKUMOHHBIX Y TENMOYCTONUMBLIX O42A — 411,6 —
ctanen no NOCT 9467) O46A — 450,0 —
950A — 490,0 —
MeTtann wea wunv HannaeneHHoro 3-07X20H9 — 539 —
MeTanna (3NekTpoAbl NOKPbITbIE Me- 3-07X19H11 — 539 —
Tannuyeckue Ans pyyHow OyroBow M3r2¢o — 539 —
CBapKW BbICOKOMNErMpoBaHHbIX CTanemn - 3-08X19H10I2b o — 539 —
¢ ocobbiMmu cBolicTBamu no MOCT 3-08X20H9I2b — 588 —
10052) 3-10X25H13I2b — 588 —

0-03X15H9AI4
letanu nuTble aBTocLENHOro ycr- | [letanu nepsow 400 540 210
pONCTBa MNOABWKHOIO COCTABA Xenes- | rpynnbl, Hopma- — — 450 560 230
Helx gopor koneun 1520 mm no MOCT | nusaums 3akan- 500 600 —
22703 Ka + oTnycK

Hetanu BTOpON 295 490 —
rpynnel, Hopma- — — 345 510 —
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BpemeHHoe | lNpegen
Bug TonuwwmHa, | Mpegen
HaumeHoraHue npokata, . oK‘J:j:gm anamertp | Tekydec-| COMPOTUB- | BbIHOCTA-
meTanna TepMUYEecKoil Pma o ; npokata, | ™o, ne;/me ) BOCTHU
o6paboTku P MM Hmm? | Ce MMM O,
H/mm
Oetanu nutele. Pama 6okoBasi u |Hopmanuaauusa+ 20N — 294 490 —
6anka HagpeccopHasi Mo HOpPMaTMB- |BbICOKMI oTnyck | 20I TJ1, 20r®N — 314 490 —
HbIM OOKYMEHTaMm 20XTHTN — 373 540 —
3aroToBKkM OCeBble Ansi NoABWX- |Keagpar, Kpyr oC Ao 350 — 580 260
HOro COCTaBa XeNnesHbIX AopOor Konen — 620 275
1520 mm no MOCT 4728 — 650 280
KonecHble ueHTpbl nutble gns |Koneca 2001, 245 440 —
NoABMXHOro cocrasa XenesHbix Ao- |Hopmanusauua+ 250 — 265 470 —
por konen 1520 mm no FOCT 4491  |oTnyck
Koneca uenbHoKkaTaHble no |Koneca 1 — — 882—1078 —
FOCT 10791 3akarnka + oTnyck 2 — — 911—1107 —
BaHgaxw u3 yrnepoguctoi cranm |3akanka + 0Tnyck 2 — — 930—1110 —
ONA NOABWXHOIO COCTaBa XenesHbIX 3 — — 1000—1270 —
gopor wwupokon konen no NOCT 398
UyryH ¢ nnactmH4aTbim rpadutom CYy15 [o 50 — 105 —
ans otnveok no NOCT 1412 — CY20 — 140 —
CuU25 — 180 —
Cu30 — 220 —
Cu35 — 260 —
UyryH ¢ WapoBugHbIM rpadmuTom — BY35 — 220 350 —
ansa otnveok no MOCT 7293 BY40 250 400 —
BY45 310 450 —
BY50 320 500 —
OTNMBKM W3 KOBKOrO 4yryHa no — KY30-6 - — 294 —
roCT 1215 KU35-10 — 333 —
KU37-12 — 362 —
KU45-7 — 441 —
Koneca sy6uatbie TAroBbix nepe- |LlemeHTauuns 20XH3A, 735 931 —
dad no NOCT 30803 20X2H4A 735 931 —
YrpouHerne TBY| 45XH, 30XH3A 590 830 —
590 830 —
3aknenku knaccoB TouHocTM B C C12, C13 2—24 — 310 —
no MOCT 10304 10kn, 15kn — 310 —
— 10,15 — 330 —
09r2 — 380 —
12X18HOT — 430 —
AMr5MN — 160 —
BonTbl, BWHTHI, WNunNbkn no |[opaAvaa wWTam- Knacc 3.6 6—36 190 330 —
FOCT 1759.4* noBKa 10, 10kn
XonoaHast Wwtam- Knacc 5.8 — 420 520 —
NnoBkKa 10, 10kn,
20, 20kn

* Ha TeppuTopum Poccuiickoin deaepaumm gevicteyet TOCT P UCO 898-1—2011.
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OkonyaHue mabnuuyst B.1

BpemenHoe | [Npegen
Bun TonwwuHa, | lMpegen
HaumeHosaHne npokaTa, npoK‘Tjgng avameTp | Tekyqec- COES:J:B' Bb;:')%?;”'
Metanna TepMU4ecKon MaDKa ’ npokara, ™ G, Hivma2
oGpaboTku P MM H/mm2 | O /MM O,
H/mm
MpokaT wn3 cTanu noBbilWeHHON | CopTOBOK, MONO- 295
npoyHoctn no NOCT 19281 coBOW, (acoH- 09orz no 20 305 440 200
HbIN 09r2, 09r2c | 20—32 295 430 200
IlucT, rHyTble 092 go 20 305 440 200
npodunu 09r2, 09r2c | 20—32 295 430 200
CopToBOW, nono- 325
coBOl, pacoH- 09rzac go 20 325 325 210
HbIW 1472, 15I'od go 32 325 450 210
15XCHA
Jluet, rHyTble 09rzac 10—20 325 470 210
npotunm 1412, 15I'd go 32 325 450 210
10I2C1 20—60 325 450 210
CopToBoi, nono- 345 go 10
coBoWn, thacon- 09rac, 345 480 220
HbIl 102C1, 345
10XHOMN 345
15XCHA, 345 480 220
15Ie 10—20 345 480 220
Ilnet, rHyTble 09r2cC, go 10 345 490 225
npocunu 171C,
10r2C1
14XIC
10XHAMN no 10 345 470 220
15, 17r1C | 10—20 345 490 225
15XCHO no 32 345 490 225
MprvmedyaHwUe— He ykasaHHble XapaKTepPUCTUKM MaTEPUANoB yCTAHABIMBAIOT MO COOTBETCTBYIOLLUM
TEXHWYECKMM YCIOBUSIM U HOPMATMBHBLIM OOKYMEHTaM.

B.1 B o6o3HaveHMn mapku u knacca npoynoctu crtanew no NOCT 19281 ¢ NOBbIWEHHOW CTOWKOCTBIO NPOTUB
aTmocdepHOl KOppo3uu, NocTaensieMon no TpeboBaHWIo 3akasyvka C rapaHTUPOBaHHbLIM coZepXaHueM meam, aobae-
nsietcs 6yksa [ (09120, 09r2CA v 1. g.). MexaHudeckne xapakTepyCTMKW Takux craner UaeHTUYHbl ucxogHbim (092,
o9racwm . a.).

B.2 Ins aByxcnorHeix ctanen no NOCT 10885 mexannyeckue CBOWCTBA MPUHMMAIOT MO OCHOBHOMY CIIOI0.

B.3 lNMpegensl Teky4ecTn matepranos LWBOB MPW AyroBOW CBapke PEKOMEHAYIOT NPUHMMATh PaBHBLIMU AN 3MeKT-
popoB mapok 342 n 942A-0,650g, mapok 346, 946A, 350 n 350A — 0,70p, rae og — Npeaen NpoYHOCTU Marepuana wea.

B.4 MNpuBeaeHHble MUHMMaNbHbIE 3HAYEHWS G; U Og, AaHbl C OOHOCTOPOHHEN BeposiTHocTbio oT 0,90 o 0,95.

B.5 B 1abnuue B.1 npuBeaeHbl cpegHue 3HayveHWst npegena BbIHOCIMBOCTM G_q ANns Aedopmauum nsrmba no
OaHHbIM MTepaTypHbIX UCTOYHUKOB, CMPABOYHBIM U SKCMEPUMEHTANbHBIM JaHHbIM.

B.6 [na getanen, paboTalowmx Npy pacTskeHnn — ckaTun (OTBETCTBEHHbIE BbICOKOHArpyxeHHbie 6onTel, nog-
BECKM), PEKOMEHAYIOT Npefen BbIHOCIIMBOCTN KOPPEKTUPOBATL MO NPUGIIVXEHHOW 3aBUCUMOCTU O_q, = 0,75 0_4.

B.7 MNpun OTCYTCTBUM Aa@HHBIX O 3HAYEHUSIX NPEAEroB BbIHOCITMBOCTY A1 OPUEHTMPOBOYHBIX pacyeToB peKoMeHay-
€TCS UCMomnb30BaTh Creaytolme SMNupruYeckne 3aBUCUMOCTU:

- ANs ManoyrnepoaucTbiX Y HU3KONMErMpoBaHHbIX KOHCTPYKUMOHHBLIX cTanen tuna mapok Ct3, ctanm 20, 092,
09r2C, 10r2ef, 15xXcHp, 15ro

C_q= 0,50 Op; (B1)
rae o_4 — CpeaHui npegden BbIHOCIMBOCTU CTaHAapTHOro kpyrnoro obpasua npu narmbe, Mlla;
Og — MWHUManbHOE BPEMEHHOoE cornpoTueneHue, Mlla;
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o_q = 0,45 op; (B.2)
- ANs anioMMHMEBbLIX CNNaBoB Tuna mapok AMr5, AMr6, 1915
o_1=0,40 cg. (B.3)
Tabnwuuya B.2 — BepoATHOCTHbIE NapamMeTpbl MEXAHUYECKUX XapPaKTepUCTUK CTanbHbIX U3AenNni
Mpenen Tekyyectu BpemeHHoe OTHocuTeNnbHOE
‘D' (51- MMa COﬂpOTV':/IIBIil'IeHI/Ie ynn;;H?Hme
nameTp, ’ On, MMa . 9
Bua Mapia TONWMHA, 2 ’
nsnenus cTanu MM CpenHe- CpenHe- Martema- CpegHe-
Marema- KBagpa- Marema- KBagpa- TUYEecKoe KBagpa-
TU4eckoe Tn4yeckoe TU4yeckoe TUn4yeckoe oXugaHue TU4yeckoe
OXUOAHUE |OTKNOHEHUE, | OXKUOaHUEe | OTKNOHEHue, OTKITIOHEHuUe,
S S S
MpokaT,| 09r2 o1 10 go 20 Bkntom. 350 23 480 25 28 3,0
nucT o1 21 go 40 Bkntom. 340 24 470 26 29 3,0
09r2C | ot 10 po 20 BkntoM. 370 23 540 25 29 3,0
o1 21 go 40 Bkntov. 368 29 530 28 29 3,2
10M2C1 | ot 10 go 50 BKkmIOY. 392 25 548 30 28 3,1
10XCHAO | ot 10 go 40 Bkntou. 456 30 595 35 25 4.1
15XCHAO | ot 10 go 40 Bkntou. 394 26 553 30 27 3,1
16M2A® | ot 10 go 40 Bkutou. 490 35 655 38 25 2,8
Ct3cn o1 10 go 20 BksItov. 290 23 435 22 30 3,2
o1 21 po 40 Bkniou. 270 27 430 25 25 2,9
Mpokar, 45 He Gonee 80 760 50 1050 72 — —
Kpyr o1 81 go 120 640 43 930 64 — —
40X He bonee 120 850 43 1020 51 — —
o1 121 go 200 740 37 910 46 — —
Otrmekm| 20071 Hopmanusauws 295 23,1 495 25,5 26 2,7
20 TJ1 Hopmanuaauwms 348 35,0 541 34,7 27 4,3
200 TN Tepmoynyuwenve 478 48,3 639 451 21,5 2,6
110MM13J1 3akanka 400 _ 800 _ 25,0 _
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MpunoxeHue I
(pekomeHgyemoe)

N3mepeHne paMHbIX CM/ NOCPEACTBOM MeCCAo03

Ha pucyHke 1 npuBegeHa 6ykca KOnecHoW napbl TensoBo3a T33 (aHanornyHble GyKCbl MPUMEHAOTCS Ha Tenno-
BO3ax C YeNCTHbIMU Tenexkamu 2T310/1, M62, TTM4, TTM6, Ha aBTOMOTpUCaXx).

a— cBoboaHblii pas6er Ha CTopoHy; S— ynpyruii paséer

PucyHok 'l — Bykca KonecHoi napbl Tennoso3a T33
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Ha pucyHke .2 npuBefeH ONbITHbLI OceBoli ynop 6ykchbl TennoBo3a T3 ¢ ycTaHOBMEHHOI B HEM MeCCAO30M.

7 — Meccao3a; 2 — NPoMexXyTouHast AeTasb; 3 — BTY/Ka; 4 — BCroMoratesibHas npyxuHa

PucyHok 2 — OnbITHbI OceBOli ynop GYKCbl KONEeCHOW napbl TennoBo3a T33
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Mpunoxexne [
(pekomeHgyemoe)

CxeMbl pacrnosioXXeHUss N coeUHEeHNA TEH30pPE3UCTOPOB
Ha Tenexkax Agna mamepeHma pamMHbIX cun

PucyHok 0.1 — CxeMbl pacnofioXeHUs TeH30Pe3UCTOPOB Ha YeNtOCTHbIX KPOHLUTeNHaX Tenexku

02 — aKTUBHblE TEH30MEeTpuYeckne fardymku, K — KOMMEHCauNOHHble TEH30MEeTpUYecKne faTymkn

PucyHok 1.2 — CxeMbl coefUHEeHUA TeH30pe3nCTOpPOoB
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6)

D

a) cxema COefMHeHUs [aT4uKoB B cedyeHun |—I;

6) cxema Hakneliku patymkoB B cedeHun |l1—II;

B) cxemMa coefVHeHWs [aTyuMkoB B ceveHun |I—II;

r) cxema coefuMHeHUA AaTyMKoB B cedyeHuwn |II—III;

L) cxemMa coefuMHEeHMA JaTyMKoB B cedeHunm |I—1 (I1—11)

PucyHok 1.3 — CxeMbl pacrnosioxXeHusa u COoefMHEeHUs TeH304aT4ynKoB
Ha Tenexkax mogenei 18-100 (LLHNWN-X3)

MOCT 31846— 2012
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a) cxema coeguHeHus fatyunkoB B cedeHun |11—III;
6) cxema CoeAMHEHUs AaT4YNKoB B cedeHumn |1—II;
B) CXeMa HaKMNenky [aT4yMKoOB B CEYEHUM |—I;

r) cxema CoefMHeHUs faT4YMKOB B ceveHun |—I

PucyHok .4 — CxeMbl pacnofioXXeHns W coefUHEeHUA TeH30[4aT4YNKOB
Ha Tenexkax mopaeneii 18-102, 15-522
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MpunoxeHue E
(pekomeHgyemoe)

Mpumep OUEHKU BAUAHUA YCUNUA B rmgpogemMmndepe
Ha KO3 PULNEHT oUHAMUKN

KoathduumeHT y, onpegenstolwmnii coboii BAMsHWE ycunms B rugpogemndepe Ha KO3IQPULMEHT AUHAMUKMN Ka,
BbIUUCAAT MO hopmyne

Y= (E.1)
rae p — KOahguumeHT conpoTuBneHua (napameTtp) gemndepa B pa3sMepHOCTM Cuna Ha eAUHULY CKOPOCTW MOPLUHSA
OTHOCUTENbLHO KOpMyca NOPLIHA (CyMMapHbIi Ha CMC, unn Tenexky, WAM KONecHyto napy uam 6ykcy);

X — XXKECTKOCTb PECCOPHOro noAselnBaHus cymmapHas Ha CMC, Tenexky, KOnecHyt napy uam Gykcy);
M= y— — KpyroBas 4yactoTa COOCTBEHHbIX KO/ie6aHWii;
T — nogpeccopeHHas Macca (cymmapHas Ha CIC, Tenexky, KOnecHyto napy wnm 6ykcy).

MpumMeM gna pacyeta 3KMMaX CO CleAylOWUMKU napaMeTpamu:
T =7,13 krc m2/cm; =9 1/c; »x =583 krc/cm.

KoathduuneHT gemnduposaHusa [l onpegensem no cdopmyne

P
A= P (E.2)
. Krc *c
roe pyp =2 Skm = 129 — KpUTMYecKoe 3HavyeHne KoaduumeHTa CONPOTMBAEHMUSA, NPU KOTOPOM KonebaTenb-

HbIi MpoLlecc npekpaiaeTcs.
3afaBasicb pPsALOM 3HavyeHWn [, onpefensemM COOTBETCTBYHOLME 3HAYEHUA P, a 3aTeM U KoaduumeHTa y. Pesynb-
TaTbl pacyeToB NpuBefdeHbl B Tabnuue E.1.

Tab6nuuya E1 — 3HauyeHusa koappuumneHTay B 3aBUCUMOCTU OT KOapduuneHTa [

Xapaktepuc-  Pasmep- 3HayeHne XapakTepucTUKn

TUKN HOCTb
a - 0,1 0,2 0,3 0,4 0,5 0,6 0,7
p Krc e c/cm 13 26 39 52 64 77 90

— 1,02 1,08 1,16 1,28 14 1,55 171

Mo pgaHHbIM Tabnnubl NocTpoeHa rpaguyeckas 3asmcumocts y = f (1), npuBefeHHas Ha pucyHke E.1.

PucyHoK E.1 — 3aBMCMMOCTb KO3(h(UUNEHTA, XapaKTePU3YIOLLErO BAUSHUE YCUNIUSA
B rmapogemndepe Ha kg, oT KoahuumneHTa gemngpurposaHuma [
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Mpunoxenue X
(pexomeHayemoe)

MpaBuna pacuyeTa peccopHOro NOABELIMBAHMA U NOMEPEYHbIX CBA3eN

K.1 CINC pgonxeH 6biTb cHabxeH CMCTEMOW peccopHOro noaselumMBanus, obecneumsalowen Heo6xoauMble xoa0-
Bble Ka4ecTBa M NPOYHOCTb KOHCTPYKLMW Ha MPOTSXEHUWM YCTaHOBNEHHOro cpoka cnyxbel eguHuubl CMNC u akcnnyata-
LMW ee CO CKOPOCTAMU BNNOTb 40 KOHCTPYKLMOHHOW.

B kavecTBe ynpyrmx snemMeHToB peCCOPHOro MOABELNBaHMS MOTyT BbiTb MCNONb30BaHbI BUHTOBLIE NPY>XUHbI, NINC-
TOBbIE PECCopbl, HeMeTannuyeckme (NONMypeTaHoBbie, Pe3nHOBbIE) AeTann u ux koMGuHaumu. MpumeHeHne ToNbko
TINCTOBLIX PECCOP HE PEKOMEHAYeTCs.

K.2 OCHOBHbLIMM napameTpaMmy pecCopHOro NOABELMBAHMSA B BEPTUKANbLHON NNOCKOCTU ABMAETCA obwuin ctatu-
Yeckuii npornb f;, ero pacnpegeneHue no CTyneHsiM NOABeLIMBaHUA U AemMndupoBaHne.

XK.3 XapakrepncTnkm peccopHOro NodselnMBaHnA AOMKHLI UCKIIOYaTb BO3MOXKHOCTbL HE NPEAYCMOTPEHHBIX KOH-
CTPYKUMEN CONpMKacaHvuin u COyAapeHuIn Ky30Ba, TENeXeK U KOMECHbIX Nap B BEPTUKANIbHOM W B FOPU3OHTaNbHOM Ha-
npasneHnsx.

XK.4 O6wumin pacyeTHbIN cTaTU4eckuii Npornd OT CTaTUYECKON Harpy3km NpyU 3KMNUPOBAHHOM cocToAHUM CMC
pekomMeHayeTcsl MpUHMMAaTh B COOTBETCTBUMM ¢ Tabnuuen XK.1

Tabnuua X1

KOHCTPYKUMOHHAs CKOPOCTb, KM/Y OBLKnit pacyeTHbI cTaTUYeckuiti NpornG, Mm
80 80—90*
90 90—100
100 100—120
110—120 120—140

* [lonyckaeTcsl NpYMEHEHUe TPeXaneMeHTHbIX Tenexek. [na yeenuueHns cratndyec-
koro nporvba pekomMeHayeTCsl B Cryqasx, KOraa rno3eonsieT Harpy3ka Ha peccopHble KOM-
MnekTbl, M3bIMaTh A0 4-X NPYXMH HA Tenexke. N3bATne BbINOMHATL, HE 3aTparvBast Nnoj-
KIMMHOBBIX NPYXWH W HEe MEHssl LeHTpa YNpyrocty Kaxgon rpynnbl NpyXuH.

Cratuieckuin npornb B LEHTPanbHOW CTYNEHN PecCOPHOro0 NOABELWMBAHUSA pekoMeHayeTcs NpuHUMaTh kak 70 %
obuiero cratudeckoro nporm6Ga.

Mpv npymeHeHnn BO BTOPOI CTYNEHW PECCOPHOro NoABelMBaHUS HEMETANNMHECKUX YNPYIMX 3NEMEHTOB C He-
6onblMM CTAaTUHECKMM NPOrMGOM OCHOBHasi YacTb cTaTtMyeckoro npormba moxet GbiTb cocpegoToveHa B ByKcoBOW
CTYMeHn.

MpoekTupyn peccopHoe nogpelvMeaHue, criegyet maberate coBnageHus cobcTBEHHbIX konebaHwi HagpeccopHo-
ro CTPOeHUs 1 U3rMbHbIX konedaHWil MaBHOW paMmbl.

Mpn 3HaveHun ctatnyeckoro npomba ot 130 go 140 MM n npu 3HaueHnsix meHee 130 MM, HO ¢ GnKako pacnono-
JKEHHBIMU YNPYIMMKU 3MEMEHTaMU BTOPOW CTYNeHW K NMPOAOIIbHOW BEPTUKANBHONM MIOCKOCTU CUMMMETPpUN, Heobxoaumo
NPOBEPATb KOHCTPYKLUMIO HA BANKOCTb HAApEeCCOPHOIO CTPOEHUs No hopmyne

b2
for < = ,
b2 0K.1)
(he +15) ¢ + —2—
bi(1-x)
u X
rae f,; — pacyeTHbI cTaTuyeckuii nporm6 peccop;
2bg, 2b,, — nonepeyHbie paccToAHUA COOTBETCTBEHHO MEeX[y peccopamu GYKCOBOTO M LIEHTPanbHOTO NOABELUNBAHUS;
h. — BbICOTA LEHTPa TSDKECTU Ky30Ba Haf, OCbIO KONMECHOW napsbi;
X — OoTHoweHue nporuba GykcoBoro noaselmBaHus fg k o6wemy npommby f;.

Heobxoaumo Taioke NpoBepsiTb HAAPECCOPHOE CTPOEHWE Ha OTCYTCTBME BbiIXO4a NpW koneGaHusax 3a ouepraHue
cooTBeTCTBYyIOWEro rabapnta NnoaBWXHOIO COCTaBa.
XK.5 Npu nnHenHon xapakTepucTuKe pecCOpHOro NOABELWMBAHUSI CTATUHECKUI NPOrMb BHIMMCNSIOT Mo dopmyne
P
or =, (K.2)
rae P, — cratmydeckan Harpyska (6pyTTo) Ha peCcCOPHbI KOMMNEKT UMK OTAESBHYIO Peccopy;
X — COOTBETCTBYIOLWAS XKECTKOCTb NPYKUHLI, PECCOPLI.
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Ins peccopHbIX KOMMNIMEKTOB NMepeMeHHON >XeCTKOCTU XKeCTKOCTb X Bepetcs Kak TaHreHc yrna ¢ ocklo abcuymce
KacaTernbHOW, NPoBedeHHOW B TOYKE P, XapaKTepucTWKM KOMMNeKkTa (ynpyroro aneMeHTa).

X.6 CoeavHeHune Ky3oBa (rnMaBHOW pambl) C TeneXKon B NornepeyHoM ropuwsoHTansHoM Hanpaenexnumn CIIC c
KOHCTPYKUMOHHOW ckopocThio He BGonee 90 km/4 MoxeT BbITb XeCTkMM. B aTom cnyvae Heo6xoaMmo NpUMeEHNUTL ynpyrue
OCeBble YMOopbl ANA amMOpTM3auUMU rOPU3OHTaNbHLIX CUA. YNPYrUM 3NEMEHTOM Takoro ynopa MoxeT 6biTb cTanbHasi
LUMnMHApUHeckas NPY;XWHa unu geTtanks u3 peavHsl (nonuypetaHa). XKecTkoCTb yNpyroro anemeHTa aomkHa 6bitb o1 2 go
4 kH/mm, npepeapuTenbHas 3atskka — oT 7,0 o 14,0 kH B 3aBUCMMOCTM OT OCeBOW Harpysku, ynpymn xog — ot 13 go
15 MM Ha cTOpOHY, cBoGOAHLIN X084 — OT 1 40 2 MM Ha CTOPOHY. YNpyrve ynopbl He06XxoaMMO NPUMEHATE B HEOOX0AUMbIX
cny4asx, Takke n Ha gByxocHbix ClC.

Kak BapuaHT ynpyroro oceeoro yrnopa moxeT 6biTb NPUMEHEH YNPYIUIi 3NEMEHT, YCTaHOBNEHHbIN B KPOHLITENHE,
YKPENNEeHHOM Ha pame Tenexku (IMaBHOW pame ABYXOCHOTO 3kunaxa) npotue Oykchbl.

Ona CIMNC ¢ koHCTpyKUMOHHON ckopocTbio 100 km/4 n Gonee mexay Ky30BOM U Tenexkamn Heobxoaumo npume-
HATb YNpyrme nonepevHble CBA3W, 3KBUBASIEHTHbIE MO XXECTKOCTU MasTHUKOBOW (NIONevYHo) noaBecke ANUHON Npu
KOHCTPYKUMOHHON CKOPOCTH, KM/Y, HE MEHee, MM:

500 mm — o1 100 go 120 km/;
600—700 mm — ot 120 go 140 km/v.

XapakrepucTuka ynpyrow rnornepeyHon cBsasm AomkHa 6uiTb HENUHENHON ¢ X0A0M Ha cTopoHy oT 40 no 45 mm. Ha
NnepBoii NONoOBUHE XoAa (CMEeLLEHUsT) KEeCTKOCTb IKBMBASIEHTHA BbiBpaHHOW AnvHEe MasiTHUKa, HAa BTOPOM OHA AOIKHA
BO3pacTaTtb C pac4eToM NoryyYeHnsi NONHOW Bo3spauaiowen cunsl ot 0,25 ao 0,3 Harpy3sku, NpuxoasiLeincst Ha NoaBecky
OT Ky30Ba (IM1aBHOW pambl) Pr,.

2K.7 Ana co3paHusi AMCCUNATUBHBIX CUI B PECCOPHOM NOABELMBAHUN HEOBX0AUMO NPUMEHsITL AeMndepsl Kore-
6aHuin.

Mpn ogHOCTYNEHYaTOM PECCOPHOM NOABELLUMBAHUM PEKOMEHAYETCA UCNONb3oBaTh AeMricdepbl Cyxoro TpeHus
wnu rmppaenuyeckne aemndepsl. [1py AByXCTyNEHYaTOM PECCOPHOM MOABEMBAHUU B LEHTParibHON CTyNeHW Heobxo-
AVIMO NMPUMEHATb rMapaBnuyeckue gemndepsl, a B GyKCOBOM CTyneHwn, B 3aBUCUMOCTU OT KOHCTPYKLMOHHOW CKOPOCTH,
3Ha4yeHus1 ero ctatmyeckoro npormba, AonyckaeTcsl UX YCTaHaBNWBaTL WUNK HET.

K.8 [demndmpoBaHne oueHUBaAETCA 3HAUYEHNEM KO3hdUUNEHTa OTHOCUTENBHOIO AEMMNMUPOBAHUA HU3KOHACTOT-
HbIX hopm koneGaHui [.

KoatbdmumneHT oTHOCUTENBHOrO Aemndmpoeanmus J1 aonmkeH 6biThb:

XK.8.1 [Insa rawenus BepTMKanbHbIX konebaHuii nognpbIrvBaHUsi U ranonMpoBaHUA Ky30Ba B PECCOPHOM MOABELLN-
BaHWUW CO cTaTudeckum npornbom Gonee 80 MM Npu MPUMEHEHUM TMAPABMUYECKUX AeMNdEpOB:

o1 0,2 po 0,3.
Mpu ctatudeckom npornbe meHee 80 MM NMpUHMMATB:
o1 0,3 no 0,4.

Mpy NpMMEHeHNM PECCOPHOro NOABELWMNBAaHUS U3 NUCTOBbIX PECCOpP CUNa TPEHWUS B PeCcCOoPHOM MOABELUMBaHUM
JornxHa coctaensate oT 4 % o 6 % oT nogpeccopeHHoro Beca. Takas xe cuna TpeHus JomKkHa OblTb B PECCOPHOM
noagselnBaHnM 13 NPYXXUH NPY YCTAHOBKE NapannensHo UM HOpUKLMOHHOTO gemndepa. To ecTb KOIMULMEHT OTHOCU-
TeNbHOro TpeHust ¢ gormkeH 6bite oT 0,04 go 0,06.

XK.8.2 Ins rawenuns konebaHuii oTHOCA ky3oBa (rMaBHOW pamMbl) OTHOCUTENBHO TENeXeK rmapasnyeckumMm
gemvndepammn koaDUUNEHT OTHOCUTENbHOrC AemndupoBanna [ gonxeH 6biTh:

ot 0,3 po 0,4,

a (PPUKLUMOHHEIMM gemndepamn — KOIMPULMEHT OTHOCUTENBHOIO TPEHWUSA ¢ AOMKeH GbiTb:

o1 0,06 go 0,07.

K.8.3 MNpwn rawennn konebaHnin oTHOCA Ky3oBa (PPUKLMOHHBIM TPEHWEM [CKOSb3siMe OMNopbl Ky30Ba (rNaBHOM
pambl)] Heobxoaum aemndupyiowmii MOMeHT oT 9 % a0 15 % MOMeHTa cun TpeHWs mexay konecamu u penscamu. Mpu
3TOM MOMEHT M cun TpeHust Meay Ky30BOM W TEMEXKOW BbIMUCTISIIOT No hopmyne

M= 3Py Uy - 1, (K.3)
rme P,; — cratnyeckas Harpyska Ha /0 onopy;
Wrp — KO3(PHMLMEHT TpeHus B orope,
r; — paccTosiHue OT /-1 Onopbl A0 WKBOPHEBOIO rHe3[a TENeXKW.
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MomeHTt Mp CUMN TPEHUA KONEC TENEXKN O PenbCbl BbIMUCAAIOT Mo dopmyne:

Mp=PKi'”K'rKi'nKv (K.4)
rae P, — cratnyeckas Harpyska koneca Ha perbc;
My = 0,25 — kosdpuumeHT TpeHns koneca no pernscy;
i — paccTosiHne OT NPOEKUMU LEeHTPa TENEXKN HA NNOCKOCTb, MPOXOAALLYIO YePe3 OMNOPHbIE MOBEPXHOCTU FOMNo-
BOK PENbCOB [0 TOYKM KaCaHWs Kofeca C Penbcom;

n, — YWCIO KOIEC B TENexKe.
PaccTosiHne oT MpoeKkuun LeHTPa Tenexku Ha MIOCKOCTb, NPOXOAsLYI0 Yepe3 ONopHble MOBEPXHOCTU FONOBOK
penbCcoB 40 TOYKM KacaHWsi Koneca C penbCoM, BbIUMCISIIOT NO hopMye:

, 2
ri = ST +a%, (>K.5)

rae S = 1,58 M — paccTosiHMe Mexay Kpyramu KaTaHusi KOrecHOW napbl;
a; — paccTosiHue A0 OCEeBOM NUHWM /-1 KONECHON napbl BAOMNb TENEXKU,

2K.8.4 [na raweHusi konebaHuii BUNSIHUS TMAPaBIMYECKUMU gemndepaMn 3HadeHne koathdnuneHTa oTHOCK-
TenbHOro gemnduposanna [1 Takoe xe, Kak u npyv raweHvn konebanunin otHoca no XK.8.2, Ans 0QHOBPEMEHHOro Aemr-
dupoBaHuA konebaHuin oTHOCa M BUNSAHWUA MOTYT OblTb YCTaHOBMNEHLI AeMIepbl B MONEPEYHOM HanpaeneHuu, pacnpe-
[ereHHble BAONb Tenexkn Ha Heobxogumoe pacctosiime. [Mpyn mbkol nonepeyHon CBA3W Ky3oBa (rMaBHOW pambl) C
TEINEXKOW, SKBUBANEHTHON anuHe masaTHuka ot 500 go 600 mm, Ans rawenus kone6GaHuin oTHOca (HPUKLMOHHBIM
TpeHnem Heobxoauma cuna Tpeuus ot 5 Ao 7 kH, npuyem MeHbLUME 3HAYEHWA cneayeT NPUHUMATL ANS NErkoro Hagpec-
COpHOTO CTPOEHMUS.

Ina rawenns ropmaoHTanbHbIX konebaHuii rmapaenuyeckummn gemndepamu npumersiot dopmynel (K.9—XK.16),
KaK U Ons BepTUKanbHbIX konebGaHui.

K.9 Xapakrepuctukm gemncdupoBanust yTouHsiioT npu ucnoitaHusix CMNC. KoaddurumeHT oTHOCUTENBHOMO Oemn-
dmposaHua [1 B BepTMKanbHOW NOCKOCTM pekoMeHayeTcsl onpedensite No ¢opmynam:

I T fad
A=ggna v P2 " A (K6)

rae Aq, ..., A., AL 4 — nocnenoBaTenbHO M3MEPEHHbIe aMNIUTYAbI 3aTyXalowmx konebaHui, pacnonoxeHHble No ogHy
CTOPOHY HYNeBOWN ITMHWMW.

Mpy manom uncne nepuopoB 3aTyxawwmx konebaHui, HanoxeHust Apyrux BUAOB koneGaHuk 3ToT cnocob aaet
GoMbLLYIO NOrpelHocTb. B Takux cryyasx koadpuUMEHT OTHOCUTENbHOMO AeMndupoBaHusa [ onpegensior no ynpymm,
ANCCUNaTUBHBLIM U MaCCOBbIM XapaKTepUCTUMKaM: Kak OTHOLLeHUe paboTbl AMCCUMMATUBHBIX CUM K paboTe yrnpyrmx cui.
MNpy ogHoCTyneH4aToM pecCopHOM MOABELUMBAHWUM C YMPYro-AMCCUNaTUBHLIMU 3NIEMEHTaMU B BUOE NTUCTOBLIX peccop
OTHOLWWeHMe paboT BbIPOXJAETCA B OTHOLIEHWE CUMT MO (hopMyne

- T
¢=p OK.7)

rae T — cuna TpeHus peccopbl, paBHa NONOBMHE LLUMPWHBLI AnarpamMMbl peccopbl no abcuncce Py
P.. — cratndeckas Harpyska.
Mo aToit e dopmyne nonyvaT Ko3PPULMEHT OTHOCUTENBHOTO TPEHWS @ NPU PPUKLMOHHOM Oemndepe, ycTa-
HOBMEHHOM NapannenbHO MPYXUHE.
Mpy KOMBMHMPOBAHHOM OAHOCTYMNEHYATOM PECCOPHOM MoABelumBaHUM (Ha Kaxgow Bykce ycTaHOBneHa nmcTo-
Basi peccopa W nocneaoBaTenbHO el MPYXWHbI) KOIMMULMEHT OTHOCWUTENBHOTO TPEHWUS ¢ BBIYUCIIAIOT MO (hopmyne

fp
?=0p m: (K.8)

e Qp — Ko3POULMEHT OTHOCUTENBHOTO TPEHUA NUCTOBON Peccopbl;

f, — cTatuueckuii nporné peccopsl,

fn — cTatnyeckuii Npormd NPYKMUHLI.

MNpn ogHOCTyNeH4YaToM peccopHOM MOABEWMBAHUM C MapannenbHol YCTaHOBKOW rmapoaemndepos Kosghouum-
€HT OTHOCUTENbHOro AeMnUPOBaHNSA BLIMKUCISAIOT NO hopmyre

B
A= B’ 0K.9)

rae B — koathULMEHT CONPOTMBREHUS AEMNMEP];
B — KpUTMYECKMIA KOS(DNUMEHT CONPOTMBNEHMA Aemndiepa BbIMUCHSIOT Mo dopmyne
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Bip = 2vxm = 2mo, (K.10)

rge X — BepTuKarnbHasi XXeCTKOCTb PECCOPHOIO MOABELUMBAHMA, NpUXoasawascs Ha bykcy;
m — noapeccopeHHas Macca, NPMXoasawascs Ha Bykcy;

® — cobCTBEHHas KpyroBas JyactoTa
@ = ,l - |9,
m fer

e g — yckopenme cBOS0aHOro nagenus, pasHo 9,81 m/cZ;
f, — cratnueckuii npormb6.
Mpyn npoexkTtnpoBaHun skMnaxa koadduumeHT P BoluncnsioT no cdopmynam (K.9, XK.10), sagaewmnck 3HaveHnem [.
dakTnuecknin koacpduumeHT B aemndepa onpedensioT Ha cneunansHom cteHge. Ecnu gnarpamma gemndepa
MMeeT BUA, 3NMUNca, 3HadeHre B BblbumcnstoT no dopmyne

B =016 ML, OK.11)

rie M — macwTab 3anmcu cunbl CONPOTUBMEHWS, ONpeaensieMblil rpagyMpoBKON PermcTPaUMOHHOIO MeXaHnaMa CTeH-
aa, krc - c/em;
L — panvHa paboueli gnarpammel (B NPoeKuMM Ha ocb abcunce), Mw;
n — vactoTa konebanuii nopwHs, u;
h — BbicoTa pabovelt guarpaMmmel, NpouepUMBaemMasi MUCLOM OO YCTaHOBKU demrncepa, CM.
B cnyvasx, korga copma guarpammbl OTIMYHaeTcsl OT SNNMNTUYECKON, B BeIUMCAAIOT No dopmyrne

B= 2SM
w2h°n

0K.12)

rae S — nnowage guarpaMmmel, onpeaensieTcs nnaHMMeTpUpoOBaHUEM.

Ecnn rmapasnuueckne gemndepsl yCTaHOBMNEHbl B 06eMX CTYMeHsIX pecCOpHOro nodsBelwvBaHus napannensHo
npy>xvHamM, To KOsMULMEHT OTHOCUTENbHOrO AeMndupoBanus [ onpedensioT Tak xe, Kak U Ans OgHOCTYreH4aToro
peccopHoro noaselwveanva no dopmyne (K.9), a koaddnumeHT B BbMMCNAT No dopmyne

2 2
pen(f] (52 .

fCT

rae B4, B> — koadduumeHTH conpoTMBNeHns rapoaemndepos, yCTaHOBNEHHbLIX B GYKCOBOW (NepBOii) N LeHTPanbHONM
(BTOpPOW) CTYNeHAX peccoOpHOro NOABELLUMBAHUS;
forts foros for — cTatnueckmin npornb GyKCOBON, UEHTPANbHOW CTYNEeHeH U CYMMAapHbI COOTBETCTBEHHO.

Kputnueckuin koacbdrUMeHT CONPOTUBNEHNS BLIMUCNSIOT NO iopMyne

1
B = 2 T+p Mtmy, (K.14)

rAe ® — KPyroBas 4actota coB6CTBEHHbIX konebaHui, NpakTUieckn paBHasi 4acToTe NPU OQHOCTYNEHYATOM Peccop-
HOM NOABELIMBAHWUK, C MPOMMOBOM, paBHBIM CYMMapPHOMY CTaTU4ECKOMY NMporuby ABYXCTYNEHYATOro PeccopHOro noase-
LUMBAHWUS;
m,, my — 3HA4YeHMs1 NOJPECCOPEHHON MacChl TENEXEK WU Ky30Ba;

p — KO3(IMULMEHT, YUUTHIBAIOWMI OTHOLWWEHNE KECTKOCTU DYKCOBOWM CTYMEHMN K XXECTKOCTU LEHTPanbHOM CTYNeHy,
BbIMMCNAIT NO dhopmyne

=X
u= *5 (K.15)
1€ X1 — XEeCTKOCTb DYKCOBOW CTyneHw,
Xo — XECTKOCTb LIeHTPanbHON CTYNEHW.

Mpu yctaHoBke aeMndepoB B OOHON CTyNeHW COOTBETCTBYIOLWEe 3Ha4eHue B4, paBHoe Hymwo, dopmyna (XK.13)
ynpowaeTca A0 OQHOrO urieHa.

HonyckaeTca npumeHeHWe peccopHOro NoABelWwnBaHus, B KOTOPOM MMCTOBasi peccopa U NMPYXUHbI PacrionoXeHsbi
nocnegoBaTtenbHO, U NapannesibHO UM YCTaHOBNEH ruapaBnuyecknii gemndep. Mpyu 3TOM NPUHUMAIOT 3KBUBASIEHTHOE
peccopHoe noABeluMBaHWe, CTaTUYECKWUit NPOrnbé NPYXMH B KOTOPOM paBeH CyMMe CTaTMYeCKMX NPOrMGOB NpYXuH
M peccopbl B peansHoM noaselwmeaHnm, u pabota ANCCMNaTUMBHLIX 3NIEMEHTOB B 06enX cucTemax paBHa, NpuyemM NpuHnu-
MaloT Xapakrepuctuky rmapogemndepoB nuHenHon. KoadduumeHt conpotmeneHnsa peansHoro gemndepa Pg BblyMc-
nsoT no dopmyne
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4R, - ¢ Iy p(K,q - Q)
T 0Ky ch)2

Pe = Ba - (K.16)

rae By — Ko3dbdULMEHT CONPOTUBNEHNS BKBMBAIEHTHOIO AeMndepa, onpeaenseMoro Ans 3agaHHoro [ no gopmynam
(PK.9, 2K.10);
Ky — KOS(PDULMEHT AUHAMWKY;
P, — Harpy3ka, npmxogsLasica Ha NMMCTOBYIO Peccopy;
fer p — cTatTMueckuin Mpormb peccopel.

3HaueHne KoaPUUNEHTA ONHAMUKN Ky MPUHUMAIOT TakuM e, Kak y aHanorMyHoi akunaxwHoi uactu CMNC ¢
paBHOW MaKCHMarnbHOW CKOPOCTbLIO.

KoacpcpmumenT By, BbluncnsoT no copmyne (K.10), koacuUMEeHT OTHOCUTENLHOTO AeMNdMpoBaHus [ Bblunc-
nsaoT no opmyne (PK.9).

Mpu ycTaHoBKe B pECCOPHOM NOABELUMBAHUM (DPUKLMOHHOIO AeMndepa C NOCTOSHHOW CUION TpeHus koadhdnLm-
€HT OTHOCUTENbHOIO TPEHWUs BbMMCNAIOT no dopmyne (K.7) kak aAns nuctoBow peccopbl. B cnyyae nepemeHHoW cunbl
TpeHna HpUKLMOHHOIO Aemndepa kKoaPMULMEHT OTHOCUTENBHOO TPEHUSI @ U KO3PDULMEHT OTHOCUTENBHOIO AeMMcY-
poBaHua [l peccopHoro nNoaBelMBAHUA C HEMUHENHBIMU YNIPYTMMK 3IEMEHTAMU OMPeaensiioT Kak oTHOWeHne paboThbl
AnceunaTmMBHBIX Ui K paboTe ynpyrx cun.

MNpn NpyMeHeHun B peCCOPHOM NOABELIMBAHWU OQHOBPEMEHHO TMAPABINYECKNX N (DPUKLMOHHBLIX AeMndepos
npuBeaeHHbIN koadcpuumeHT [1 cnegyeT NpMHUMATL TAKUM Xe, KaK YKa3aHO Bbille.

Mpy NpyMeHeHUn B peCcCOpHOM MOABELLMBaHUU 3NaCcTOMEPOB Arst onpeperieHnst paboTel AUCCUNATUBHBLIX CUN NO
nnowaav avarpaMMbl HarpyxeHme — pasrpyxeHve Heobxogumo NMpUMeHWTb NnaHuMeTpupoBaHue.
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MpunoxeHune U
(pekomeHgyemoe)

OueHka pasBeckun CIIC.
PasHOCTb Harpy3ok Mo KosiecaM KOJieCHOW Mapbl

OueHky pasBeckm CIMC Ha Tenexkax (mopeneii 18-100, 18-101, 18-102, 18-522, YB3-10M uAM aHaNOTUYHbIX UM)
C OMNOpPOW Ky30Ba Ha TenexkKy yepe3 LeEeHTpanbHYH MATY, C XECTKUM PEeCcCOPHbIM NOABEWNBAHNEM, BbICOKUM KOIPHULM-
€HTOM OTHOCWUTENbHOTO TPEeHWA B feMndepax PecCOpPHOro nogBewmnBaHNA, NPOBOAAT MO HOPMATUBHbLIM [JOKYMeHTaM Ha
CMelleHMe rpy3a B BaroHax.

Mpu onpefeneHun pasHOCTM Harpy3ok No Konecam KOMeCHOU napbl MCMONb3YKT pe3ynbTaTbl B3BELWWBAHWA MO
cTopoHam CMC. CNC paccmaTtpuBalT B BUAe «nNnatGoOpMbl» — T[/1aBHOW pambl C HAaCTUOM, aBTOCUEMHbLIM U TOPMO3-
HbIM O06OpyfOBaHMEM U TeNeXxXKaMu, LEeHTP TAXKeCTU KOTOPON He MMeeT MOMepPeyHOro CMeleHns n «rpysa» — ob6opyfo-
BaHWA, pasMeLl,eHHOro Ha pame, TakXe Y4YuTbiBalT rpy3, KOTOpPbIM MOXeT 3arpyxatbca CIC.

Ha pucyHke V.1 npuBefeHa cxema Harpy>xeHus CMNC npu nonepeyHOM CMELW,eHUU LeHTpa TAXKECTU «rpysa».

1— rnaBHaa pama CIC («nnaTcopmar); 2 — «rpy3»; 3 — Tenexka.

S — paccTosiHMe Mexay Kpyramy KaTaHus KOMeCHOU napbl, MM;

Pnn— cuna TsaxecTn «nnatthopmbl;

Pr— cuna Taxectn o6opynoBaHus;

PA — Harpyska OT kosleCc Ha pesfbCbl pasrpyxeHHol cTopoHbl CIMC no pesynbTratam B3BELUMBAHUS;
PB — Harpyska OT Konec Ha pesnbCbl AOTrpYXeHHON cTopoHbl CMC no pesynbTaTtam B3BELUMBaHUS,
H — BbicoTa o6ulero ueHTpa Tshkectn CIMC ¢ «rpy3om» Haf, YPOBHEM [0/I0BKM PEnbCa;

5 — u1ckomMoe MornepeyHoe CMELLEHNE LieHTpa THXECTW.

PucyHok N1 — Cxema HarpyxeHusa CIC

Monepe4yHoe cMeuieHUe 5 BbIYKUCAAOT MO hopMyne:

raoe P — cymMmapHas cuna TSXEeCTU «naathopMbi» W «Tpy3ax», BbIYNCAAT Mo popmyne

P=PTIh+Pr- n.2)
MofyyeHHble CMELeHUss «rpy3a» CPaBHUBAKT C AOMNYCKAaeMbiMUW, NpuBefeHHbIMU B Ta6nuue W.1.

Ta6nuya W1l — JonyckaemMoe NonepeyHoe cMelleHWEe OGLLEro LeHTpa TAXeCTU «rpysa» 8, MM Ha «nnatpopme»

BbicoTa 06Liero LeHTpa BbicoTa 06LIEro LeHTpa
Macca rpysa, Tspkectn CIMC 5, MM Macca rpysa, Tshkectn CIMC 5 MM
T C «Tpy30M» H Haf, YpOBHEM T C «rpy3oM» H Haj, ypOBHEM '
rO/I0BKM pesibca, M rO/IOBKN penibca, M
fo 10 [0 1,2 620 40 30,0 [0 1,2 550
1,5 550 1,5 450
2,0 410 2,0 350
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OkonyaHue mabnuubt U.1

Macca rpyaa,

BreicoTta obuwero ueHTpa

Macca rpysa,

BbicoTta obuero ueHTpa
Tskectn ClIC

Tsxkectn CMNC 8, MM 8, Mm
T ¢ «rpysom» H Hag ypoBHeMm T ¢ «rpysom» H Haf ypoBHeMm
TONIOBKM penbea, M rOfIOBKW pernbea, m
o 50,0 oo 1,2 350 po 67,0 ao 1,5 180
1,5 280 2,0 140
2,0 250 2,3 120
2,3 200
po 55,0 oo 1,5 220 cBbllle 67,0 jo 2,3 100

MpumeyaHwue— [na NPoOMExXyTOYHbIX 3HAYEHUI MacChbl «rpy3a» W BbICOTbl H gonyckaemble CMeLLEeHNs]
onpeaensitoT NMMHENHOW UHTEPNONsALMEN.
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MpunoxeHne K
(o6s3aTenbHoOE)

[Jonyckaemble HOPMbI CKPUB/IEHUS MpoKaTa

Ta6nuya K1l — Jonyckaemble HOpMbl UCKPUBMEHWST NMpokaTa

Jonyckaemoe 3HayeHWe UCKPUBMEHWS MpokKaTa B XO/I04HOM COCTOSIHUU

Bun KOHCTPYKTUBHbIN Mpn npaske Mpy rmbke
npokara 3f1eMeHT OTHocw-
TeslbHO ocn Paanyc Crpena Paanyc Crpena
KPVBU3HbI, nporuba, f KPVBU3HbI, nporuba, f
L L
net X — X 50S 400S 25S 200S
L
Monoca X— X 100S 800S
X — X 90b 720b
Yronok
45b 3606
L2
y—y 90b 720b
X— X 50/7 L 257
400/7 200/7
LLisennep L2
y—y 90b 720b 45b 360b
b
B? L
[syTtasp unm X— X 50b 400b 25b 200b
3eTOBbIA X
npogunb
_ 50b L 25b
221 Y=Y 400b 200b
X— X
60c/ 30c/
Tpy6a y—y
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Tab6nuuya
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Mpunoxenne N
(o6s3aTenbHoe)

HOHVCKaeMbIe nokKasartenun pe3nHoOBbIX peTtanen

Ta6nwuuya J1.1 — donyckaeMbie HaNpsbKEHUsS1 U OTHOCUTENBHbIE AehopMaLmMn CKaTUs Pe3NHOBLIX AeTanen

3HaveHnn nonyckaembix HanpshkeHui cx;awm, 3HaveHun
mogynen casura u ynpyroctu, MH/m<, AonyckaembixX
HaumeHoBaHWe nokasartens Ay npw HTBepnoc¥Mpr¥o ILlopy OTHonTeﬂbeIX
nedopmauuii
30£3 403 50+4 60+4 704 cxartua [g]
Mogyne casura G 0,4—0,5 |0,5—0,6| 0,6—0,8] 0,9—1,1| 1,3—1,5 —
Mogynb ynpyroctu Ey npu cdakrope ¢dopmebl|2,5—3,0 (3,0—4,0| 4,0—5,5] 6,0—7,0| 8,5—10,0 —
o* = 0,25
Honyckaemoe HanpsbkeHne cxaTtusi npu cTa-
TUYECKUX Harpyskax, OTHECEHHOE K Ha4arbHOW
nnowaan nonepevyHoro ceveHns HeaedopMmpo-
BaHHOIO Pe3VHOBOro anemMeHTa [c] npu dakTope
opmbl P: 0,15—0,20
0,25 0,5 0,6 0,8 1,0 1,2
0,50 0,7 0,8 1,0 1,2 1,5
0,75 0,9 1,0 1,2 1,5 1,8
1,00 1,1 1,2 1,5 1,8 2,2
1,25 1,3 1,5 1,8 2,2 2,5
1,50 1,5 1,8 2,0 2,5 2,8
Honyckaemoe HanpsbkeHne cxaTusi npu cTa-
TUYECKMX Harpyakax co CrnyYamHbIMM W 3Nn3oan-
YeCKMMU OVNHAMUYECKMMMW Harpy3kamu, OTHeCeH-
HO€ K HavarnbHOW nnowagy nonepeyHoro ceve-
HYs1 HegetOpPMMPOBAHHOIO PEe3NHOBOIO 3reMeH-
Ta [c] npn dakTope opmbl P; 0,10—0,15
0,25 0,4 0,5 0,6 0,8 1,0
0,50 0,5 0,6 0,8 1,0 1,2
0,75 0,7 0,8 1,0 1,2 1,5
1,00 0,9 1,0 1,2 1,5 1,8
1,25 1,1 1,2 1,4 1,8 2,2
1,50 1,3 1,5 1,6 2,0 2,5
Honyckaemoe HopmanbHOe HanpsikeHue
CKaTuA NpU CTauMOHapHbIX OUHAMUYECKMX Ha-
rpyskax, OTHECEHHOe K HavanbHOM nnowagu rno-
nepeYHoro cedeHms HegeopMUPOBaHHOIO pe-
3MHOBOrO anemeHTa [o] npu cdakTope dopmbl P: 0,05—0,10
0,25 0,3 04 0,45 0,6 0,75
0,50 0,4 0,45 0,6 0,75 0,9
0,75 0,55 0,6 0,75 0,9 1,1
1,00 0,7 0,75 0,9 1,1 1,3
1,25 0,8 0,9 1,0 1,3 1,6
1,50 1,0 1,1 1,2 1,5 2,0

* QakTopoM hOpMbl SIBMAETCA OTHOLLEHME MIoWaan HarpyxeHusl K rnowaau csobogHon (60koBoI) no-
BEPXHOCTM AeTanu.
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Tabnwuuya J1.2 — JonyckaemMble HaNpsikeHUA U OTHOCUTENbHLIE AethopMauMKn COBUra pe3vMHOBLIX AeTanen

3HaveHua fonyckaembIX KacaTenbHbIX 3HaveHun
HauMeHOoBaHWE MoKa3aTEnNs HanpsbkeHuin 1 moaynsa casura, MH/M2, fonyckaemMbix
npu TBeppocTu no Wopy OTHOCUTENbHbIX
Aedopmauuin
403 50+4 60 +4 7014 cosura [v]
Moaynb copura G 0,4—0,5 | 0,6—0,7| 0,9—1,1| 1,3—1,5 —
Honyckaemoe kacaTenbHoOe HanpsbkeHue CABU- 0,2 0,2 0,4 0,5 0,35—0,5
ra npu cTaTu4eckmx Harpyskax [t
Honyckaemoe kacatenbHOe HanpsbkeHWe CABM- 0,15 0,2 0,25 0,3 0,2—0,3
ra npu CTaTMHecKUX Harpy3kax co criyqyamHbIMU U anu-
30aNYE€CKUMN KPATKOBPEMEHHBIMU AMHAMUYECKUMMU
Harpyskamu [t]
Honyckaemoe kacatenbHOe HanpsbkeHue CABM- 0,1 0,15 0,18 0,22 0,1—0,15
ra Npu CTaumoHapHbIX AMHAMWYECKUX Harpy3kax [t]
YOK 625.144.5/7:006.354 MKC 45.060.10 55

KntoueBble cnoga: crieupnanbHblii NOABUKHON COCTaB, TpeboBaHMS K MPOYHOCTU, AMHaMUYeCKue KavecTsa
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