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MNpegucnosue

Llenn, oCHOBHbIE NPUHLUMbLI U OCHOBHOW NOPSAOK NPOBEAEHUSA PaboT N0 MEXrOCyAapCTBEHHOM CTaH-
AapTtusaumm yctaHoBneHsl B FOCT 1.0—2015 «MexrocygapcTBeHHas cuctema ctaHgapTm3aumum. OCHOBHble
nonoxexusa» n NOCT 1.2—2015 «MexrocyfapcTBeHHas cucTeMa ctaHgaptusauun. CtaHgapTel Mexrocygap-
CTBEHHbIE. MpaBuia U pekoMeHaauny No MeXrocyAapCTBEHHOW cTaHaapTu3auun. Mopsagok paspaboTky, npu-
HATWSA. 0GHOB/IEHUS N OTMEHbI»

CBefieHusi o ctaHgapTte

1 PASPABOTAH 3akpbiTbiM akLMOHEepHbIM 06LLecTBOM HayuyHoll opraHusaumneint «TBEPCKOA UHCTUTYT
BaroHocTpoeHus» (3A0 HO «TVB»)

2 BHECEH MexrocyaapCTBeHHbIM TeXHUYECKMM KOMUTETOM No cTaHgaptusauun MTK 524 «>XKenesHo-
[OPOXHBIA TPaHCMOPT»

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTu3auuu, MeTposiorun n ceptudukaumnu (npo-
Tokos oT 20 anpensa 2017 r. No 98-)

3a npuHATHe nporosiocosaniu:

KpaTkoe HauMeHoBaHue cTpaHbl Kopg ctpaHbl no MK CokpalleHHOe HauMeHoBaHWe HauMoHaNbHOTO opTa
no MK (MCO 3166) 004—97 (WCO 3166)004-97 Ha no cTaHgapTu3aummn

ApMeHua AM MunakoHomMukn PeCI'IyﬁfIVIKM ApmeHns
Benapycb BY locctaHgapT Pecny6nukn Benapycb
KasaxcTtaH Kz loccrangapt Pecnybnuvkn KasaxcraH
Knprusus KG KblpreisctaHgapt
Poccus RU PocctaHpapTt
YkpauHa UA MWH3KOHOMPa3BUTUA YKpauHbl

4 Mpukasom defepasnibHOro areHTCTBa Mo TeXHUYECKOMY PEeryimpoBaHuio U MeTPosiorun ot 13 nioHA
2017 r. No 537-CT MexrocyaapcTBeHHbIn ctaHaapT TOCT 34093—2017 BBefeH B fieiicTBME B KayecTBe Ha-
LuuoHanbHoro ctaHaapTa Poccuiickoli ®eaepauun ¢ 1 sHBapsi 2018 r.

5 BBEJEH BMNEPBbIE

HacTtoswwmii ctaHAapT MOXeT ObiTb NMPMMEHEH Ha J06POBOJILHON OCHOBE AN cobnaeHns TpeboBaHuii
TexHuyeckoro pernameHTa TamoxeHHoro coto3a TP TC 001/2011 «O 6e30nacHOCTY Xene3HoA0POXHOro noa-
BMXHOMO cocTaBa»

MHdopmaumsa 06 n3MeHeHUsIX K HacTosiLeMy cTaHgapTy Ny6nkye TCs B eXerogHoM nHdopmaym-
OHHOM yKazaTene «HauuoHasibHble cTaHAapThi» (MO COCTOAHMIO HA 1 AHBapA TEeKYLero roja), a TekcT
U3MEHEHUIA 1 MONpPaBOK — B €XEMEeCAYHOM MHCPOPMAaLMOHHOM yKa3zaTene KHauuoHanbHble CTaHAapThi».
B cnyuae nepecmoTpa (3aMeHbl) UM OTMEHblI HACTOSALWEro cTaHgapTa cooTBeTCTBYyHLee yBegome-
Hue 6ygeT ony6/IMKOBAHO B €XeMeCcAYHOM MHGOPMAaLMOHHOM yKasaTene «HaunoHanbHble cTaH4apThi».
CooTBeTCTBYyWLWAaA nHopmMaums, yBeJOMIEHNE 1 TEKCTbl pasMeLlalnTCcs Takke B UHOPMaLUOHHOW
cucTeme 0bLWero nob3oBaHMs — Ha oduumnanbHOM caiTe deaepasnbl/oro areHTcTBa N0 TEXHUYECKOMY
perynupoBaHuio u meTposaoruy B ceTun HumepHemfmvw.gost.ru)

© CraHgapTuHdgopm. 2017

B Poccuiickoii ®efepaunmn HacToswmuii cTaHgapT He MOXET 6bITb MOSIHOCTBIO U/IM YAaCTUYHO BOCMPOM3-
BEEH. TUPAXMPOBAH M pacnpocTpaHeH B KauecTBe 0(hMLMaNbLHOMO n3gaHus 6e3 paspeleHns ®eaepasibHo-
ro areHTCTBa Mo TEXHUUYECKOMY PerynnpoBaHunio 1 MeTPONorm
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M E X T O C VY 4 AP CTBE H H b @ C T A H O AP T

BATOHbl MACCAXWPCKWUE NOKOMOTWUBHOW TAMN

TpeGOBava K MPOYHOCTU U AUHaAMNYECKNM KayecTBaM

Passenger cars on locomotive traction.
Requirements for structural strength and dynamic qualities

fata BBegeHuns — 2018—01—01

1 O6nactb NPpUMEHeHUS

HacToswwnii ctaHAapT pacnpocTpaHseTcsl Ha NacCaXnpCKre BaroHbl TOKOMOTUBHON TAMV (fanee — Ba-
TOHbI). MPeAHa3HAYEHHbIe AN 3KCMyaTalun Ha XeNe3HOA0POXHbIX NYTAX Kosien 1520 MM C KOHCTPYKLMOH-
Hoi cKOpoCTbio A0 200 KM/U BKNIOUUTENIbHO. MprUMeHsieTcs npu paspaboTke U NOCTaHOBKe Ha NPOU3BOACTBO
BHOBb MPOEKTUPYEMbIX BArOHOB, a Takxe Npy MOAEpPHU3aLMM BaroHOB CyLLECTBYIOLLETO Napka.

HacToswwii ctaHgapT yctaHaBnMBaeT Tpe6oBaHWs K MPOYHOCTM U AUHAMUYECKAM KayecTBam Mpun Bbl-
NOJIHEHUN PACUYETOB Y OLEHKE Pe3y/IbTaToB UCTbITaHWI BaroHa B LIe/IOM, a Takke HEeCyLLMX KOHCTPYKLMIA Ky30-
Ba. XOZA0BbIX YaCTell, yCTAHOB/IEHHOTO Ha HUX 060PYA0BAaHUS 1 3/IEMEHTOB €10 KPEMNJIEHUSI.

2 HopmaTunBHbIe CCbISIKK

B HacTosiLem cTaHAapTe UCMOMb30BaHbl HOPMATUBHbBIE CCbISIKM Ha CrieayroLme MexXrocyAapCcTBeHHbIe
cTaHjapThbl:

FOCT 8.417—2002 lNocypaapcTBeHHas cucteMa obecneyeHunss eavHCTBa U3MepeHuin. EgnHMLbI BennymH

FOCT 25.101—83 PacueTbl 1 UCNbITaHWUA HA NPOYHOCTb. MeToApbl cxemaTm3aumm cayyaHbIX NpoLeccos
Harpy>XeHns 31eMEeHTOB MalLnH N KOHCTPYKLUIA U CTaTUCTUYECKOro NpeAcTaBneHns pesynbTaToB

FOCT 25.502—79 PacueTbl 1 UCNbITAHUS Ha NPOYHOCTb B MALUMHOCTPOEHUN. MeToAbl MexXaHU4ecknx
ncnblTaHNn meTanioB. MeToAbl UCMbITAHWSA Ha yCTanocTb

FOCT 25.504—82 PacueTbl 1 UCMbITaHUA Ha NPOYHOCTL. MeToAbl pacyeTa XxapakTepucTuk conpoTuse-
HUA ycTanoctu

FOCT 1452—2011 TMpyXuWHbl LWINHAPUYECKUE BUHTOBbIE TEIEXEK U yAapHO-TArOBbIX NpnbopoB noa-
BV)XHOrO CcOCTaBa Xefe3HblX Aopor. TeXHUYeckue ycnosus

FOCT3475—81 YcTpoiAicTBO aBTOCL,EMHOE NOABMKHOIO COCTaBa Xee3HbIX 4opor konen 1520(1524) mm.
YcTaHOBOYHbIE pa3smepsl

FOCT 9238—2013 MabapuTbl Xese3HOA0POXHOr0 NOABMXHOIO COCTaBa ¥ NPUGIMKEHUSI CTPOEHWI

FOCT 10791—2011 Koneca uenbHoKaTaHble. TeXHU4eckune ycnosus

FOCT 13521—68 CTekna OKOHHble NnacCaXMpCKMX BaroHOB, 3/1EKTPONOE3foB 1 An3enb-noe3nos. Oc-
HOBHblE pasmMepbl U TEXHUYeCKne TpeboBaHns

FOCT 30630.0.0—99 MeToapl UCMbITAHWI Ha CTOMKOCTb K BHELUHUM BO34eiCTBYHOWMUM akTopam ma-
LUMH. NPMBOPOB M APYIrMX TEXHUYECKMX n3genuin. Obwme TpeboBaHus

FOCT 31317.2—2006 (MCO 10326-2:2001) Bubpaums. NlabopaTopHblii MeTOA, OLEHKM BUGpaLun cuae-
HWI TPaHCNOPTHBIX cpeacTB. YacTb 2. CuaeHbs Xene3Ho[0poXHOro TpaHenopTa

FOCT 32208—2013 TlpyXWHbI PecCOpHOro NoABeLUMBaHNA XesIe3HO40POXHOro NoABVXHOIO cocTasa.
MeTobl NCMNbITAHWA Ha LUKIMYECKYH0 O/ITOBEYHOCTb

M3paHue oduymansHoe
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FOCT 32280—2013 CTek/0 1 u3aenust U3 Hero. MeToabl onpefeneHns MexaHMyecknx cBoincTe. Onpe-
[JeneHne CTOMKOCTU K CTaTUYECKOl Harpyske

[OCT 32410—2013 Kp3Li-cucteMbl aBapuiiHbie Xene3HoA40poXHOro NoABMKHOIO cocTaBa A5 nacca-
XUPCKUX NepeBo30K. TexHuyeckme TpeboBaHNSa 1 MeTOAbI KOHTPONSA

MpumeyaHue — MNpy NOML30BAHWN HACTOSALLMM CTAHAAPTOM Lienecoo6pa3Ho NPOBEepPUTh AeliCTBIUE CCbIOYHbIX
CTaH4apToB B MH(OPMALMOHHON cUCTeMe O6LLEro nosb3oBaHnsi — Ha 0MuUMasnbHOM caiiTe defepanbHOro areHTeTea
N0 TEXHWYECKOMY PerynnpoBaHuio 1 MeTposiorun B ceTu VIHTEpHeT Wan No eXerofgHoMy UH(DOPMAaLVOHHOMY yka3aTesto
«HaumoHasibHble CTaH4apTbl», KOTOPbIA ONy6/IMKOBAH MO COCTOSIHMIO HA 1 AHBAps TEKyLLero roga, v no BbiNyckam exe-
MEeCSIUHOr0 MHGOPMALMOHHOTO yKasaTens «HauuoHanbHble CTaHAAPTbI» 3a Tekyl Wi rod. ECAuM CChbiOYHbIA cTaHgapT
3aMeHeH (M3MEeHEH), TO NPy NO/Ib30BaHUM HACTOSILLMM CTAHAAPTOM C/eAyeT PYyKOBOACTBOBATLCS 3aMEHSOWMUM (UI3MEHEH-
HbIM) CTaHZapTOM. ECnu CCbINOUHbINA CTaHAApT OTMEHeH 6e3 3aMeHbl, TO NMOI0XEHNE, B KOTOPOM aHa CChifika Ha Hero,
NPUMEHSIETCS B YACTU, HE 3aTparuBaioLLeii 3Ty CCbIKy

3 TepMI/IHbI, onpeneneHna, 0603HaYeHNA U COoKpauieHuns

3.1 TepMUHbI 1 onpedeneHuns

B HacTosilweM cTaHgapTe NpYMeEHEHbI CefyoLne TEPMUHbI C COOTBETCTBYIOLW MY onpeaeneHusamMu:

3.1.1 «4yepHbIil AWKnK»: CUcTEMa, BHYTPEHHEE YCTPOMNCTBO U MEXaHn3M paboTbl KOTOPO OYEHb CIOX-
Hbl U HEU3BECTHbI,

3.1.2 Tapa BaroHa: CobcTBeHHas Macca BaroHa B MOPOXHOM COCTOSHUW;

MpumeuvaHune - [InA naccaxupckux BaroHOB B Tapy BKAOYAOT Maccy BOAbl, TON/MBA W APYTUX NpeaMeToB
SKNMNUPOBKN.

3.1.3 6pyTTO BaroHa: Co6CTBEHHAsi Macca BaroHa, BK/KOUasi MOMIE3HYI0 Harpysky;

MpumevaHune - A naccaxmpckoro BaroHa nonesHas Harpyska BkuyaeT B ceb6si Maccy naccaxupos c b6ara-
KOM. KOTopasi onpeAensieTcsl Hace/IeHHOCTbLIO BaroHa M YCOBHOI Maccoit ogHoro naccaxwupa |1, n.2.2.2].

3.14 OAHOCTOPOHHAA CcneKkTpasibHasa NAOTHOCTb: CI'IeKTpEU'IbHaFI NAOTHOCTb, B KOT0p0|7| opanHaTbl
YABOEHbI, YTO NO3BOJIAET BbIYUC/IATb ANCNEPCUIO NpoLecca TO/IbKO NpU NOJIOXUTEIbHbIX 3HAYEHNAX YaCcToT.
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3.1.5 koaphuumeHT chopcupoBaHns: MacwTabHbli KO3(PMULMEHT, C NOMOLLbI KOTOPOro ycTaHaBs-
NIMBAIOTCA YPOBHM BO3MYLLAIOWMX (hakTOPOB MO OTHOLIEHWIO K HOPMATUBHBLIM (pacyeTHbIM) Npu NPoBeAEeHNM
UCMbITAHUA (KOHCTPYKLMOHHAA CKOPOCTb, YPOBHU HarpyXXeHuii n gedopmauuii n . a.).

3.1.6 NnpUHLMN OAHOPOAHOW TOYHOCTK: TpeboBaHWe, 3akoyatoLLeecst B TOM. YTO CTEMEHb TOYHOCTU
pe3ynbTaToB BblUMCAEHWI A0/MKHA OTBEYATb CTEMEHN TOYHOCTU MCXOAHbIX AaHHbIX, MPUYEM Noj TOYHOCTbIO
[aHHbIX criefyeT NoHMMaTb He TONIbKO TOYHOCTb 3afaHusa napameTpoB 3a4ayv, HO U CTeneHb afekBaTHOCTU
pacyeTHOI MoAenn n3yyaeMomy peasibHOMY npoLeccy.

3.1.7 ky30B BaroHa: Bce Hecyllue 3n1eMeHTbl, pacnosioXeHHbIe Bbille XO4O0BOM 4acTu, BkIoYas BCe
KOMMOHEHTBI, KOTOpble 3aKpernsieHbl Ha 3TUX 3/IEMEHTax U HenoCcpeCTBEHHO yYacTBYOT B 06ecneyeHnmn npoy-
HOCTW. XXECTKOCTW W YCTOWYMBOCTM Ky30Ba.

MpumeuyaHue - MexaHuyeckue y3nbl 060pyA0BaHUS W Apyrue MOHTUPYEMbIe Y3/bl He paccMaTpuBaloTCs Kak
yacTb Ky30Ba BaroHa, HO 3/1EMEHTbl UX KPenseHUsi CYNTAIOTCS YacTbio Ky30Ba BaroHa.

3.1.8 HooﬁpeccopeHHue yacTu Tenexkn: CocTaBHbIe HYacTu TENIEXKH, pacnosioxXeHHble HMXe peccop-
HOro noaselunBaHus.

n punmMmedvyaHmne -He Hecyluine mexaHndyeckue ys3nbl He OTHOCATCA K HeOﬁpeCCOpeHHbIM 4yacTaM, HO 3/IEMEHTbI
NX KpenseHna cHNTarTCA YacTblo Heo6pecc0penglx y3nos.

3.1.9 o6peccopeHHble YacTu Tesloxkn (BaroHa): CocTaBHble YacTW HecyLleli KOHCTPYKLMW BaroHHOM
TENEXKN, PACMONOXEHHbIE Bbille PECCOPHOro NOABELUMBAHUST WU MeX/AY CTYNEHSIMU PECCOPHOro NoaBeLlu-
BaHWA U Ky30Ba.

MpumeuyaHune -He Hecyle MexaHnyeckme y3nbl 060pyL0BaHUSA HE OTHOCATCS K 06PECCOPEHHbIM YaCTsAM, HO
3/1IEMEHTBI NX KPEM/IEHUSI CUNTAIOTCS YaCThi0 06PECCOPEHHbIX YaCTEN.

2



FOCT 34093—2017

3.1.10 ckpelieHue noes3nos: BcTpeya ABYyX Moe3foB NPOTUBOMOJIOKHOINO Hanpas/ieHUs Ha CTaHumu,
pasbesfe Wan neperoHe (Ha ABYXMNYTHOM WM MHOTOMYTHOM y4yacTke).

3.1.11 napuunanbHasa yactoTa: YacTtoTa konebaHuin CNOXHOIN cUCTEMbI, ecnv BCe CTeneHun cBoboapl,
KpOMe OfIHOW, yCTpaHEeHbI.

3.2 O603HayvYeHns 1 cokpaleHus

B HacToALWeM cTaHAapTe NPUMEHEHbI cneayowmne 0603Ha4YeHNs 1 COKpaLLeHNs:
E — moaynb ynpyroctu marepuana:

G — Mopynb caBura Matepuana;

VvV — KoadpuuumeHT MyaccoHa maTtepuana;

J — MOMEHT UHEepLMM NONepPeYHOro CeYEHUs1 3NIEMEHTaA:

F — nnowagb NnonepeyHoro cevyeHns anemMeHTa,

4 = 9.80665 MC2— yckopeHne cBO60HOI0 NafeHus;

KN — KO3 ULNEHT ANHAMUKMY;

Ka — MaTeMaTuyeckoe oOXuaaHvue KoahuumueHTa AMHaMUKK;

W — MOMEHT COMNPOTUB/IEHUA CEYEHUSA 3N1eMeHTa:

P N — peiicTByloLiME CUMBbI HA OGBEKT;

O — Bec 06beKTa;

N — CKOPOCTb ABUXEHUSA:

fer — cTaTuyeckmii Nporm6 NogBeLlBaHus;

C — NMHeliHan XecTKOCTb YNpyrux onop;

X — yrnosas XecTKOCTb YNpyrux onop;

oll— npegen nponopunoHasnibHOCTU MaTepuana,

ar — npefen TekyyecTtn matepuana,

aB— npefen NpPoYHOCTU marepuana:

D — gnameTp UWANHAPUYECKON BUHTOBOW MPYXWHbI N0 CPeAHeR NMHun:
d — grameTp npyTKa LUAVHAPUYECKON NPYXWHbI;

hQ— BbICOTa LMAVHAPNYECKOW NPYXWHbI NO CPefHel NMMHUN B CBOGOAHOM COCTOSAHUN:
N — 4ncno pabounx BUTKOB LNAVHAPUYECKUX MPYXWH;

MK3 — meTof KOHEYHbIX 3/1eEMEHTOB:

KO — KOHEUHbI 3N1eMeHT;

HAC — HanpshXeHHO-4eopMUPOBaHHOE COCTOSIHUE;

CW — mexayHapofHas cuctema egunul (cuctema CW);

L.T. — LEHTp TAXecTn obbekTa.

4 O6uwme NoNoXeHus

4.1 B cTaHfjapTe He paccmaTpuBatoTCs TpeGOBaHWS K YCTPOWCTBaM, SB/SIOLWMMCS OTAE/bHbIMUA 06b-
eKTaMun cTaHfgapTusaumu.

4.2 Tpe6oBaHusi, NpaBuia ¥ orpaHNYeHUs HACTOsLLero cTaHaapTa yuuThbiBalOT ONbIT NPOEKTMPOBaHUs,
pacyeToB 1 UCMbITAHWIA AN KOHCTPYKLMIA, UMEIOLLMX MOSIOXUTENbHBIA ONbIT 3KCMayaTauum.

4.3 Tpe60BaHWsi U OrpaHNuYeHnsi, NPMBEAEHHbIE B CTaHAapTe, SBNATCA MUHUMAIbHBIMU U MOTYT GbiTb
YXXECTOUYEHbl B KOHKPETHOM TEXHUYECKOM 3afaHni.

4.4 TpoBepka NPOYHOCTY U JMHAMUYECKUX Ka4eCTB BK/IOYAET B cebs:

a) NpoBepKy COOTBETCTBUSI TEOMETPUYECKMX U BECOBbIX NapaMeTpoB aMNMPUYEeckuM TpeGoBaHusM 6e3-
onacHoCTH:

6) pacyeTHO-TEOPETUYECKNE YMC/IOBbIE OLEHKM Ha MaTemaTUyeckux MOAENsSX Pas/IMYHON cTeneHu
C/IOXHOCTY;

B) 3KCMEpUMEHTaIbHblE MEeTOAbI, NpeanosnaratLime noyyeHne oLeHOK Ha OCHOBE HEMOCPEACTBEHHbIX
“3MepeHuii (xofoBble, BUGPALMOHHbIE, YAapHbIE UCMbITAHUS) UV ONOCPEA0BAHHO (CTEHAOBbIE UCTbITAHUS).
MpoBefeHNe aKCNepUMeHTa/IbHbIX UCCe0BaHuil 1 06paboTka UX pesy/bTaToB perfiaMeHTUpyeTcs oTAe lb-
HbIMW CTaHAapTamMu, PyKOBOASLMMU AOKYMEHTAMU N METOAUYECKUMU MaTepuanamu;
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r) pacyeTHO-3KCMepUMEHTa/IbHble METOAbl OLEHKWU, KOrAa B MaTeMaTU4YecKyld MOAESb BKIYAKTCA
L,dEpHble AWMKN', AN KOTOPbIX CBA3M BXOA-BbIXOA MOyYEHbl 3KCNEPUMEHTaIbHO (4UHaMUYeckue Mogenm c
nornoLarLWwyMm annapartamm, XXepTBEHHbIMI 3/IEMEeHTaMU KP3L-CUCTEM).

MpumedaHmne - DNEMEHTbI KOHCTPYKUMM Ky30Ba M TENIEXKN HE [O/DKHbI PACCUNTLIBATLCA W NOABEPraThCs B

JKCnepumeHTe paspywarnwmm BO3,CI|eVICTBVIFIM, HE CBOCTBEHHbIM UM B aKcnyataumn, ecam MHoe He npenycmMmoTpeHo
TeXHN4YeCKUM 3aaHnem.

4.5 Ecnn akcnepuMeHTanbHOEe OnucaHue CBsi3eli BXOA-BbIXOA ANA .YePHbIX ALWMKOB” OXBaTbiBaeT He
meHee 80 % BO3MOXHOrO fuanasoHa aTUX CBA3ei, pa3paboTka MaTeMaTMyeckoro onucaHns ,HepHoro Awmka’
He ABNseTcs 0653aTeNbHON.

4.6 OueHka NPOYHOCTN U ANHAMUYECKUX KauyeCTB 3/1IEMEHTOB NacCaXMpPCKMX BaroHOB NMPOU3BOAUTCA Ha
OCHOBaHUU KpUTEpUeB, NpefenbHO JoNYyCTUMbIE 3HAYEHNS KOTOPbIX AndddepeHumpyoTcs B 3aBUCUMOCTU OT
PEeXUMOB Harpy>XeHus 1 cTeneHn oTBeTCTBEHHOCTU anemeHToB (1, pasgen 10].

4.7 Bce pacueTbl MO HacTosLWeMy cTaHAapTy AO/DKHbI ObiTb NPeAcTaBfieHbl B eAuMHULAx M3MepeHus
CW, npepgycmoTpeHHbix TOCT 8.417. BbluncneHus (npu pacyetax unv o6paboTke akcnepumeHTa) MoryT npo-
BOAWTLCA B Nt06OW yao6HOI cucTeme eanHuy,. KonmuecTBo NprBOAYMBIX 3HAKOB B YMC/IEHHBIX pesyfbTarax
[OJ/HKHO COOTBETCTBOBATb MPUHLMMY OAHOPOAHON TOYHOCTMK.

5 3mnupuyeckue TpeboBaHua 6e30nacHOCTU

5.1 Harpy3ka OT Maccbl 6pyTTO BaroHa

5.1.1 PacuyeTHasi BepTMKa/nbHas cTatMyeckas Harpyska OT KosiecHoli mapbl Ha penbcbl Ok. kH (Tc) He
[O/KHA MpeBbIWwath:

176.6(18), ecnmn v i1 160 KM/
K- (5.)

167,6 (17). ecnn v> 160 KM/4

MpumeyaHwue - lonyckaeTcsi N0 COrNacoBaHWIO C BafenbLeM UHMPACTPYKTYPbl AN cneuuanbHbiX U ABYX-
3TaxHbIX BaroHoB O, 6onee 176,6 kH. HO He 6onee 250 kH.

5.1.2 Bec naccaxwupa c 6araxxom npuHuUmMaroT paBHbiM 100 kr. PacyeTHyl HaceneHHOCTb BaroHa faJib-
Hero cnefoBaHnsa onpeaensoT no Hanbobluemy YMCAY MeCT, MPefyCMOTPEHHbIX NPK aKCnayaTauun BaroHa.

[lns BaroHoB MeX061aCTHOro COOGLLEHNS MaKkCMMasibHYK0 pacyeTHYH HacefneHHOCTb onpeaensoT no
NPOEKTHOMY YMC/ly MeCT A/1 CUAEHMUSA U NJIOTHOCTM CTOALLMX Maccaxupos U3 pacyeTa 7 yYesoBek (Co cpef-
HUM Becom 70 kr) Ha 1 M2 cBO6OAHON nowaamn nona, BkA4Yas Tamobypbl 1 Npoxodbl. Mpy aToM uckoyatoT
nnowagb y kpas guBaHoB WNpuHoO 200 Mm.

Mpy onpefeneHnn MmakcuMasnbHO HaceneHHOCTY BTOPOro aTaxa [ByX3TaXHOro BaroHa Nao0THOCTb CTO-
ALMX NACCaXMPOB NPUHUMAIOT U3 pacyeTa 4 YenoBeka Ha 1 M2 cBO6OAHON niowaan nona.

MpuMeyaHue-B OTAeNbHbIX CNyYyasx MakCMManbHblii NEPEBO3NUMbIV BEC rPy3a W NaccaXnpoB MOXeT BbiTb
YCTaHOB/IEH B TEXHUYECKOM 3aaHuu.

5.2 [yru KpbiWwW paccynTbiBalOT Ha AecTBUe [BYX BepTuKasbHbIX cun no 1 kH kaxpas, koTopble npu-
NoXeHbl Ha paccTosHuy 0.5 M Apyr ot gpyra. Mpu pacyeTe MCMONbL3YOT OAHONPOJIETHYIO CTaTUYECKM onpeje-
NIMMYI0 CXemy.

5.3 MOMEHT CONPOTUBAEHMUS AYTW KPbILW, NPUXOAALLMIACSA HA 1 M2 rOpM30HTaNbHON Npoekuun naowaam
YHYaCTKOB KPbILUN MEXAY PacyeTHOl 1 coceAHUMU fyramu, AOo/mKeH 6biTb He MeHee 5,9 cm3.

5.4 MOMEHT COMpOTUB/EHNS CTOEK HOKOBOI CTEHbI AO/MKEH 6biTb HE MeHee 10 cM3 Ha NOoroHHbI MeTp. Mo-
TOHHbIA MOMEHT COMPOTUB/IEHUSI PACCUUTLIBAIOT AJ15 yYacTka, pacnonoXeHHOro Mexay cepeamHamm ABYX OKOH.

5.5 MoMeHTbl conpoTuBieHust no 5.3 n 5.4 BbIYMCAAKT OTHOCUTE/ILHO LIeHTpasibHbIX OCeil cevyeHwui,
napasnnesnbHbIX NPOAO/bHONM 0CU Ky30Ba. [pun 3TOM yunTbIBAOT pefyLmpoBaHHyto obwmBeky no 8.3.1-8.3.4.

5.6 CyMMa MOMEHTOB COMNPOTMB/IEHNSA BCEX CTOEK KOHLLEeBOI YacTh BaroHa, BK/IYas U CTONKU Tambyp-
HOI nMeperopopku, fo/mkHa 6biTb He MeHee 1000 cm3. B TOpLEBOI CTEHe BaroHa A0/DKHbl ObiTb NOCTABMEHbI
[iBe rnaBHble CTOKN C MOMEHTOM CONPOTMB/IeHNA He MeHee 350 cm3 kaxgas. MOMeHTbl CONPOTUB/IEHNS Bbl-
YNCNAT OTHOCUTESBHO LieHTpasibHbIX OCeli CTOEK, napasiiesibHbIX NONEePeYHO Ocn BaroHa.

5.7 OrpaHMyeHns MOMEHTOB conpoTueneHunsa no 5.3.5.4, 5.6 oTHocATcA Kk cTanu C1.3 1 Npu BbIGOpE MHO-
ro maTepviana ux nepecuynTbiBaloT NPONOPLMOHAbHO Npeaeny TeKy4ecTu (415 MmaTepuasnos C APKO BblPaXeH-
HOI MI0LWaaKoW TeKyYeCcTu) AN NPoYHOCTM (A1 MaTeprnanos 6e3 APKO BbIpaXXEHHON NAoLWwaaku TeKyYecTn).

4
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5.8 BepxHMe N HUXHME CeYEeHUs KaXKAOM M3 rNaBHbIX CTOEK MO MPOYHOCTU Ha CpPes3, UX OMOPHbIE KOH-
CTPYKLMM MO MPOYHOCTY Ha M3rM6, A0/MKHbI GbITb PABHOLLEHHbI MPOYHOCTM OMACHOM0 CEeYEHMUs1 CTOVKN Ha U3rno
npu Harpy)XeHun ee NonepeyHoi cocpefoToUeHHol cunoi P. npunoxeHHol Ha BbicoTe a = 0.5 M (a OTCUUTbI-
BaloT OT BEpXHei nnockoctn 6ychepHoro 6pyca). BennunHy aToli cuibl onpeaensitoT No CXeMe ABYXOMNOPHOIA,
LIapHUpHO-onepToli 6asku, ANNHOW / Npy ycnoBMU 06pasoBaHusi N1acTUYECKOro WwapHupa.

p'aT Il ~r G2

rae aT— npegen TeKyyecTy matepuana CToiky;
[W] — MUHUMaNLHO AOMYCTUMbIA MOMEHT CONPOTUB/IEHNSI CTOMKM.

V-, ]
cw= Wrn = 1"p1+ ISA. |Sp.. |SA — abCooTHbIE 3HAYEHNS CTaTUYECKMX MOMEHTOB naoLiaan

Ne '
pacTsHyTOl U CXaToli YacTeil CeYeHUst CTONKM OTHOCUTE/IbHO OCW. ieNsLLei 3Ty naoLwaib nonoaam.
HaigeHHyto cuny P Mcnonb3yloT AN HAXOXKAEHUS pa3MepoB OMOPHbIX KOHCTPYKLUUIA CTOEK U3 YCNoBUS
06pas3oBaHMa TaM NAacTUYECKOro LWapHupa

Mn

CcarT

5.9 BbicoTa rodypoB (Mpy UX HamM4mmn) AOoMKHa ObITb HE MeHee 7 TONLWMH obpasytoLeli ropbl 06LINBKM.

5.10 HaumeHbLUWiA Wwar 3aknenok Jo/mKeH 6biTb He MeHee 3 AnaMeTpoB 3aknenku, a 4ns 601ToB — He
MeHee 3.5 ux guameTpos.

5.11 MoAabop HOMUHANbHBIX pasMepoB 3/1EMEHTOB, HaXOAALWMXCA B NOABUXHOM KOHTaKTe, Npou3BoasaT
13 YC/TOBUSI HEMPEBBILLEHUS CPEAHUMY HANPSHKEHNAMUN CMATUA (NO4 6PYTTO) BEINUNH:

a) ANS NATHUKOB M NOANATHUKOB 6.5 MMNa:

6) ona cKkonb3yHoB 2.5 MMa:

B) Ha pabounx NoBepXHOCTAX PPUKLMOHHBIX AeMndepos 3,5 MMa:

r) B LWAPHUPHbIX COEANHEHNAX pblUaxHbIX nepegay 80 MMa.

5.12 PacuyeTHOe CMelleHMe LeHTPa TSHKECTU Noj Tapoi Ky3oBa [0/KHO ObiTb He 6onee 4 % oT 6asbl
BaroHa B NPoAO0SIbHOM 1 He 6osiee 2 % OT paccTOAHUA MexXy KpyraMmu kataHus Kosiec B NonepeyHoM Hanpas-
neHun.

Ut - Pij(l~a). (53)

MpumeyaHne — N5 NOYTOBbIX M GaraXHbIX BaroHOB JOMYCKAETCs CMELLEHME L, T. BAO/Ib MPOAO/IBHON OcK A0
10 % v nonepek ocu f0 5 %. Mpu 3TOM Harpy3ka OT OCU Ha pesibC Haubosee HarpyXXeHHON TENEXKN He AOoKHA NpeBoc-
X04UTb ionycKaemylto.

5.13 MokosiecHoe B3BelLMBaHWE NPOU3BOAAT NOA Tapol BaroHa Ha nyTw, yaosneTsopsowem Tpebosa-
Huam FTOCT 9238, nyTem npoBefeHUsa TPEXKPaTHbIX 3aMepoB Harpy3ku OT KOJIEC Ha PesibCbl N OKOHYATE IbHbIe
pesynbTaTbl BbIYUCMAOT, Kak cpegHee apudmeTnyeckoe 3amepoBl OTHOCUTESbHbIE Pa3HOCTM 3aMepoB 5
onpegensioT no dopmyne:

5 *mn 100 %. (5.4)
’’max w'min
Mpy 3TOM A0/KHbI 6bITb MPOBEPEHbI NOKa3aTesnu:
6, — Mo Ko/lecam OAHOI KonecHol napbl He 6onee 5 (8) %:
52 — no KOMEecHbIM Napam B OfHOW Tenexke He 6onee 5 %;
83 — Mo cTopoHaM BaroHa He 6onee 4 (8) %:
64 — no Tenexkam BaroHa He 6onee 8 (16) %;

MpumeyaHne-B CKOOKax - 3HayeHus 5414 NoYTOBbIX, 6araxHblx, NOYTOBO-6araxHbix, ABYX3TaXHbIX U cneun-
allbHbIX BaroHOB.

6 TpeboBaHWA K pacyeTHbIM cuiam (Harpyskam) u pexmmam HarpyxeHus

6.1 Harpysku, felicTBYlOLLME HA BaroH U OTAe/bHbIe ero 3/IEMEHTbI, MPUBOAAT K cUiaM, KoTopble 3a4a-
I0TCS1 B MPaBOli cMCTEME KOOpAMHAT, Tae:
- OCb X Hanpas/ieHa BAO/Ib BaroHa B HANpaB/iEHWN €ro ABWKEHs!, eli COOTBEeTCTBYET NpogosibHas cuna Px;

1* B Poccuiickoii ®epgepaunn npu o06paboTke pe3ynbTatoB MOKOMECHOr0  B3BELUMBAHWA NPUMEHSIOT
FOCT P 55049—2012 >Xene3HoA0pOXHbI NOABUXHON cocTaB. MeTofbl KOHTPO/ISi NoKa3aTens pasBecku.
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- OCb Z Hanpae/fieHa BepTMKanbHO BBEPX, eli COOTBETCTBYET BepTukanbHasa cuna Pr\

- 0Cb y HanpaB/fieHa Tak. YTO cuCTeMa KOOpAMUHAT Xyz ABNSEeTCs NpaBol, el COOTBETCTBYeT GOKoBas
cuna P .

Kpome Px, Py, Pr paccmatpvBaloT CUCTEMbI CAMOypPaBHOBELLEHHbIX CUI.

6.2 Mpu BblUMCNEHUN BEPTUKASIbHOW CTATUYECKOW HArpy3Kkv Kaxablii 3N1€MeHT HarpyxatT BECOM BblLLe-
nexatiux Yactei, UMeroLLMX C HUM BEPTUKA/IbHYIO CBA3b, & Takke CBOMM COBCTBEHHbIM BECOM. VcktoueHnem
ABNSIETCA BEC NPYXWH, KOTOPbI cnefyeT pacnpefenutb NonosaM Mexay Tenamu, COefVUHSEeMbIMU 3TUMU
npy>XuHamu.

6.3 Mpun pacyeTHbIX OLEHKax MPOYHOCTH BEPTUKasIbHbIE W NONepeyHble ropn3oHTasIbHbIe Harpyskn pac-
CMaTpvBaloT Kak KBasuCTaTUUYECKNO. YBE/IMYEHHbIE HA AMHAMUYECKYH0 [06aBKy, MOMYYEHHYIO YMHOXEHNEM
Beca anemMeHTa Q Ha KO3 ULMEHT AUHAMUKN:

Ptf* *nA 1=8B.T. (6.1)

6.3.1 KoadhdmLmeHTbl BEPTUKa/IbHON AMHAMUKY (/GaB) BbIYMCAAT No hopmyne:

*aB=2'113V (6-2)

6.3.2 MaTemaTtuueckoe oxugaHue KoapduumeHTa BEPTUKA/IbHON ANHAMUKY /OB BbIYMCASAIOT No dop-
myne:

a— . ecim blii 15 m/c
15

(6.3)
a+3.6-10 4— (b -15), ecrm b >15 mic

roe b 1, — UYNC/I0 OCEWl B TEIEXKE.

2n.

fct — cTaTuueckumii nporn6 noasewwmBaHus, (M),

0.05 [ns anemeHTOB Ky30Ba;
a- 0.10 [ns 06peccOpeHHbIX YacTein TeNEXKY;
0,15 [ns HeoGpeCcCOpPeHHbIX YacTel TENEXKN.

6.3.3 lJMHaMnyeckyto HarpysKy Ha pamy Tenexku c yueTom fobaBkm OT Beca kysosa O, 1 Beca Hagpec-
copHoro 6pyca O6 onpegensoT no opmyne:

Pp=*aoA +*nB50B- (6-4>
roe Kk . onpegensot no (6.2), (6.3) npu a = 0,05, a Ang6 — npu a = 0.10.
MpvBeAeHHbI KO3hMLMEHT BEPTMKA/IbHON AUHAMYKU ONpeaensoT no dpopmyne:

K.-"“"grjlgr°6- (6-6)
6.3.4 1na WKBOPHEBbLIX Y3/10B pambl 1 LUKBOPHEBbLIX CTOEK pe3ysbTaTbl, NonyYeHHble no (6.2), Koppek-
TUPYIOT:
6-6)
rae. npu oTCYTCTBUM OMbITHLIX AaHHbLIX NPUHUMAOT Y = 0.2.
6.3.5 Mpu pacyeTe PA yyeT NpyXunH cBoanTcs K fo6aBneHnto 1/3 ux seca K BeCy BepxHero tena.

6.3.6 MatemaTtunyeckoe oxugaHve KoahuLMeHTa ropu3oHTa/IbHON AUHAMUKI /G BbIYMC/IAOT NO (Yop-
myne:

kar = 0.0026(5 + b).

rge o (M/c) — ckopocTb ABMXeHUSA, a KL BbluncnseTcsa no gopmyne (6.1).
PaMHylo cuy OT KOJIeCHOI napbl Ha pamy TeNexkn onpeaensoT no opmyne:
HP = 0 ar' (67)
raoe PO— ot ocu Ha pensc.

6
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6.3.7 BOKOBblE CU/IbI, AECTBYIOLME HA KY30B U TENIEXKY NPUHMMatOT paBHbiMu 10 % oT Beca 6pyTToO.
Mpn 3TOM CUMTAIOT, YTO UX yPaBHOBELLVBAHNE NPONCXOANT 3a CHET Pa3HOCTU BepPTUKa/bHbIX peakuuii Kky3oBa
Ha cKonb3yHax. lNpwv onpegeneHnn aTux peakumii JonyckaeTcs UCMo/b30BaTb TBEPAOTE/bHYIO CXEMY Ky30Ba
N Tenexek B reoMeTpuMYecky HenMHerRHoM NoCTaHOBKE, cuMTasi, YTO B KOHTaKTax CKOJIb3YH-CKOJMIb3YH (CC) U
Koneco-penbce (Kp) pacnosioxeHb! ynpyrme onopbl 60MbLLION XeCTKOCTU. Mpn 3TOM fO0CTaTOYHO cuuTaThb

Ccc = Cip = 100 MH/m.

MpumMeyaHue — BTeXHNYECKVX TPeBOBaHMSIX MOTYT ObITb OFOBOPEHbI APy e YC/IOBYSI ABUKEHNS| B KDUBbIX.

6.3.8 [lonyckaeTca BMeCTO yyeTa 60KOBbIX cua Mo 6.3.7 npu pacuyeTe Ky3oBa yuuTbiBaTb UX Haimune
nyTem yBenvyeHnss BepTukasbHOl Harpysku 6pyTTo Ha 12.5 %.

6.4 Ky30B naccaxupckoro saroHa paccuuTbiBalOT A1 TPEX PEXUMOB €ro HarpyXeHusi nNpoAosibHbIMY,
nonepeyYyHbIMU N BEPTUKa/IbHBIMW Harpyskamu (tTabnuua 6.1):

| — TporaHue c mecTa, 3KCTPEHHOe TOPMOXeHMe, coyAapeHne. Xapaktep npoAosibHbIX CU - NOBTOPHO-
yaapHsbiii. 120-150 pa3 3a cpok cnyx6bl:

Il — ABWXeHVe npu BKIOYEHUN BaroHa B COCTaB rPy30BOro rnoesga. Xapaktep NpofosibHbIX CUJ - Mo-
BTOPHO CTaTUYECKWIA;

Ill — ABMXeHNe ¢ KOHCTPYKLMOHHOW CKOPOCTbIO U C MPUMEHEHWEM CNYXeBHbIX TOPMOXEHU. XapakTep
NPOAO/bHBIX CUT — MOBTOPHO-YAAPHBIA 1 BUbpaLmoHHbii — A0 300000 pas 3a CpoK CyXoObl.

Tabnuuya 6.1- PexvMbl HarpyxeHus Ans ky3osa

Pexv
repaeTp 1 Il il
P,. MH -2.5 +1.5 +1.0
Py. MH He yunTbIBaeTCA no 6.3.7 wm 6.3.8
Pz cratny. MH 6pyTTO Tapa 6pyTTO
>, mlc He yuuTbiBaeTcs 15 KOHCTPYKLIOHHaA

MpumMmevyaHune - HeobxoauMoCTb peanimsauym |l pexvma onpesesnsieTcst TEXHNUECKM 3a4aHNEM Ha NPOeKTU-
poBsaHve.

MpogonbHyto cruny PXNprknagsiBatoT K nepesHUM Uy 3agHUM YopaMm Ha ypOBHE OCU CLLeMHOro YCTPoit-
cTBa. AN | pexvmMa yunTbiBalT HELEHTPASIbHOCTb NPOAOSILHOrO B3aMMOAENCTBUS MYyTEM BBEAEHNUS PA3HOCTM
BbICOT CLLeMHOro ycTpoiicTea paBHoii 0.1 M. ecniv MHOE He MpeAyCMOTPEeHO TEXHUYECKUM 3aAaH1eM.

MpumeyaHne — ECM KOHCTPYKUMS UMEET KP3LL-CUCTEMY. TO J0MYCKAEeTCA NPUKNaabiBaTb NPOAO/IbHYIO Ha-
PY3Ky nméo nepega, nmbo no3aan y4acCTtkoB, npeAHasHa4YeHHbIX 414 NorfoweHnA 3Heprnm CToNTIKHOBEHNUA.

6.5 KoHCTpyKuMsa 1 KpenneHus nATHWKa (MoANATHMKA) AO/DKHbI 6bITb paccuMTaHbl Ha cpes U cmATue
OT AeliCTBMA NPOAO/IBLHOW Harpysku PX, paBHON BOCbMUKPATHOMY Becy Tenexku. pu 3TOM HanpskeHus He
[OJ/DKHBI MPeBbIWaTh fONyckaeMblx No | pexumy.

6.6 XKecTKo 3aKpensieHHoe Ha Ky30Be 060pyfi0BaH/E W 3/1IEMEHTbI €0 KpPenieHusa OO/KHbl OblTb pac-
CUMTaHbl Ha CUJIbl MHEPLIMM, KOTOPbIE CUMTAIOTCA NPWIOKEHHBIMM K LL.T. 060pyA0BaHnsA. ®opMy bl A5 BblUMC-
NeHnsa aTUX cua npuBefeHbl B Tabnuue 6.2.

Tabnuya 6.2 — Cwuibl, AEACTBYHOLLME HA XECTKO 3aKpernieHHoe 060pya0BaH/e

Pexvm
Q! .
1 in
p. 5058 1,50n.
0.5 0.4
by Q 04Q
Pr Q fu k/\nj Q(|+V>>0)
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B tabnuue 6.2 0603HayeHo:
O — Bec 060pyA0BaHUs, BK/IOUAsA 3/IEMEHTbI €ro KpenieHus;
P. Px n
—.ecm —>Z
2Q* 20,
K -
p
2.ecnu ——< 2.
20,
Px — pacueTHas npogonbHas cuna;
OK— BeC Ky30Ba;
h%— paccTosiHMe OT L,.T. Ky30Ba 40 OCY aBTOCLLENKW;
21— 6a3a BaroHa;
XC — MPOAO0/IbHOE pacCcTosHME OT L. T. Ky30Ba A0 U. T. NOABELIEHHOro 060pyA0BaHUS;

n0* 1-0.5”- — yynTbiBaeT BbICOTY PacnosioxeHuss o6opyaoBaHuUs.

rCc— paccTosiH/e OT YPOBHSI pambl BaroHa fio L. T. NOABELIEHHOro 060py0BaHNS;
h — paccTosiHMe OT ypoBHA paMbl BaroHa [0 KOHbKa KpbILLK;

MpumeyvaHne - NpU HANUYUN IKCNEPUMEHTA/IbHBIX AaHHbIX 06 M3MeHeHnn nNpoAOo/IbHbIX CUN UHEPUUU NO Bbl-
COTe cnefyeTt NUCNO/1b30BaTbh 3KCNEepPMMeEHTas/lbHble AaHHble.

,I&;B b 0.125 I — yuuTbIBaeT pacnosioxeHne 060pyf0BaHNs B NONEPEeYHOM CEYEHUN BaroHa;

y — nonepeyHoe paccTosiHie OT cepefvHbl Ky30Ba A0 L. T. 060pyA0BaHus;

2b— wmpuHa Ky3osa Mo pame.

3HaveHusa P (/' = x.y. z), npuBefeHHbIe B Tabmue 6.2, NPUHUMAIOT, eCNIN UHbIE BEIMYMHbLI HE yKa3aHbl B
TEXHUYECKOM 3afaHunn Ha NpoeKkTupoBaHue.

6.7 PacueTHble fuHamuyeckune cusbl ANA 3/1EMEHTOB, 3aKpPen/IeHHbIX HA 06PEeCCOPEHHbIX YacTaX pambl
Tenexkun, n nmetowme sec O (BKNKOYAsA BEC 3/IEMEHTOB KpernsieHns), CHMTaloT NPUNOXeHHbIMU K L. T. 06opyao-
BaHWA W BbIUMCAAIOT NO hopmynam:

PX=5Q; Pyl=0.5Q: Pr,=20; Psall=35Q: Py,,=Q;

p 140 - obopypoBaHMe BHe pacCTOAHUSA 2S Mexay Kpyramu KaTaHus Konec.

rll 130 - obopynoBaHue BHyTpU paccTosiHus 2S.

6.8 PacueTHble JUHAMUYECKUE CUMbI /151 3/1EMEHTOB 060PYA0BaHNSA 1 €10 KPEMNJIEHNS HA HEMOAPecco-
PEHHbIX YACTAX TENEXKU BbIYNCAIOT N0 3MNUPUYECKoii hopmyne;
" 160 f 1151.

AXY. - axya-——1ryr—~" 6.8

rnpeax=ay=0.1;a, =1,
THK— macca HeobpeccopeHHbIX YacTei Tenexkn, NPUXoaaLascsa Ha OfHO KOJ1eco B Kr;
b — CKOPOCTb ABMXEHUSA, M/C.

Ecnu anemMeHT cBA3aH M C NOAPECCOPEHHON U C HEMOAPECCOPEHHOW YaCTSIMU TeeXKn, TO BE/IUUMHBI
Pxyr, Ha/ifeHHble no (6.8) yMeHbLIAOT BABOE (HO CUMTAIOT, Kak v npexae, NpuioXeHHbIMK B L. T. 060pyao-
BaHWs).

6.9 Ecnu BaroHHoe o60pyf0oBaH/e 3akpensieHo Ha amopTU3NPYIOLWEM YCTPOCTBE, TO CUMbI UHEPLMN,
3ajaHHble B 6.6-6.8. MOryT OblTb CHMXEHbI HA OCHOBAaHWUW NPOBELEHUsA CneLnanbHOro AMHamMmu4eckoro pac-
yeTa UMM IKCNepuMeHTaNbHOW NpoBepku. Mpu ya0BNETBOPEHUN YCIOBUSAM NPOYHOCTY AN1A Harpy3ok, yka-
3aHHbIX B 6.6-6.8. pacyeTHO-3KCNepMMeHTa/IbHOEe UccefoBaHne He TpebyeTcs.

6.10 Cunbl, gelicTBylOLLME B TOPMO3HOI CUCTEME, ONpefensioT, UCXOAS U3 3KCTPeMasbHbIX YCN0BUIA ee
paboTbl.

6.11 Mpu cTtaTuyeckoM (KBasuctaTuyeckom) pacyeTe gemndepsbl (rnapasnvyeckune n/vnu ppuKLNoH-
Hble) B CU/I0BYI0 pacyeTHYI0 CXeMY He BK/IHOHAloT.

6.12 PeMOHTHble Harpysku onpegensior, MICX04A U3 YC/0BUI NoAbeMa rpy>XXeHoro Ky3osa nog mecta ans
[OMKPaTOB Ha KaXA0M KOHLe BaroHa uan nogbemMe nof KOHUEBYIO 6askKy No cepefuHe, a Takke npu nogbeme
3KUMMPOBAHHOIO NOPOXHErO Ky30Ba Mo AuaroHann nofj Mecrta Ans AOMKPaToB. PeMOHTHble Harpysku MoryTt

8
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N3MEHATLCA U AOMNONMHATLCA B 3aBUCUMOCTU OT CXeM MepeMeLleHns Ky30oBa no aKcnayaTaunoHHbIM JOKYMEH-
TaMm. PacuyeT Ha peMOHTHbIe Harpysku fo/HKeH NOATBEPAUTb OTCYTCTBME OCTATOUHbIX fedopmauunii u noTepm
YCTONUYMBOCTU HECYLLUX 3N1EMEHTOB ([O/IKHbI BbINOHATLCA Tpe60oBaHNA | pexumMa). YkasaHHble pacyeTbl Npo-
BOJAT TOJILKO B TOM Cny4yae, ec/iv 370 NPAMO YKa3aHO B TEXHUYECKOM 3a[aHUKN Ha NPoeKTupoBaHue.

6.13 lMpun ncnosb30BaHNK B Ky30Be NpeBapuUTesiIbHOTO HaTSHKeHNUS BO BCE pexuMbl J06aBNAI0T pacyeT-
Hble HanpsXeHus oT Hero.

6.14 TMpun pacyeTe HUXHUX NOMOK NPUHUMAKOT BO3MOXHOCTb CUAEHMA 3 naccaxupos BecoM 1 kKH kax-
Abli. Ans BEPXHUX NOMOK, KPOHLUTEHOB 1 3N1EMEHTOB UX KPEMeHUs pacyeTHYl CuIy NPUHUMAOT paBHOM
1.5 kH. npunoxeHHol Hanbonee HeBbIrOAHbIM CNOCO6OM. [1NA 6araxHOV NOMKM NPUHUMAIOT pacyeTHYH no-
FOHHYIO Harpysky 1.5 kH/m.

6.14.1 na KpenneHusa Kpecen v AnBaHOB HEOOXOAMMO NpeAycMaTprBaTh KOHCTPYKLUIO, UCK/TIOHAIOLLLYO
MeCTHOe paspyLUeHVe 3/IeMeHTOB nona (HanpumMep - haHepHoi NANTbI) B 30HaX 60/ITOBbIX COeAUHEHW onop
Kpecen v AnBaHOB ¥ Nosia BaroHa npu Harpyskax, npvBefeHHbIX B Tabnuue 6.2.

6.15 BeTpoBylo Harpysky, eiCTBYHLLYIO Ha Ky30B 1 TENIEXKY C MHTEeHCMBHOCTbI0 0,5 kH/M2 Ha nnowagb
BEPTUKaIbHOM MPOEKLUMN Ky30Ba W TeNexeK, yYuTbIBatoT TO/IbKO Npu pacyeTax Ha yCTONYMBOCTb OT ONPOKW-
AbiBaHus. MpuknagbiBaloT BETPOBYIO Harpysky B LleHTpax njoliazeii 60KoBOM Npoekumn Ky3oBa 1 Tenexexk.

NMpumMmeuyaHue - Mpu HANNYUKM 06OCHOBAHNS [ONYCKAETCA CHUXKEHNE BETPOBOI HArpysku, HO He Goslee, YeM Ha
30 % (Hanpumep, AN NIABHO CKPYTNEHHOM KpbILWK, BbICOTOl Gonee 1 m).

6.16 Harpysku, AeiicTBYlOLNE HA TeNeXKN, He ONpefensoTCcs MOMHOCTbIO BHELIHUMU cuiamu, npuio-
XEHHbIMU K BaroHy. [1na onpefeneHns BHELLHUX CUT HAXOAAT peakuun Mexay Ky30BOM U TenexkKamu, Konec-
HbIMV Napamu 1 penbcamu. Mpu AeicTBUM 6OKOBbLIX HArpy3ok cnefyeT yunTbiBaTb U3MEHeHe reoMeTpumn B3a-
MMHOTIO pacnosioXeHus macc. [py aTOM yyeT U3MEeHYMBOCTU reOMeTpun AOCTAaTOYHO YUnUTbIBaTbL, 3aaBasiCb
nepemMeLLeHnsMn B BUAE:

nx -mn* *(-<?, M{px®y)y*(b
wy -ny f(q2 fAP0y jx - H(<R+ )y + +x0Y0, Y , ©69
tf | ah ,[Xx +lu> +2 Py P *)y"(dh* +d?)2.
rae ux. uy, Uz — noctynaTesnbHble. 4X, §y. — BpallaTesibHble NepeMEeLLEHNS B NarpaHXeBoii cucteme Ko-
opAaviHar.

6.16.1 OcHOBHOe couyeTaHue Harpy3ok Bk/o4vaeT B cebs:

a) HanbOo/bLUYH BEPTUKA/IbHYO CTATUYECKYHO Harpysky, OonyckaeMyt KOSIeCHbIMU napamu;

6) BepTUKaNbHYK AVHAMUYECKY0 HarpysKy npu KOHCTPYKLMOHHOW CKOpOCTW, onpegernsiemyio no dop-
mynam (6.1) — (6.5):

B) KOCOCUMMETPUYHYH Harpysky, BO3HMKAaMLLY Npy Haesfe Ha KOCOCMMMETPUYHYH HEPOBHOCTb. ITU
YCUANSA YUNTBIBAIOT TOSIbKO B TEX Cy4Yasx, €C/IM KOHCTPYKLUMS pambl TENIEXKM TakoBa, YTO OHa MOXEeT BOCMpu-
HMMaTb KOCOCUMMETPUYHbIE YCUIUS. BenuuuHy aTux ycunuii onpefensitoT no AeopMupyemMoil pacyeTHo
CXeMe pambl TeSIeXKN, GYKCOBbIM PECCOPHLIM KOMMJIEKTAaM KOTOPO B LlaxMaTHOM" nopsiake coo6LLeHbl Bep-
TuKasbHble nepemelleHus zKC onpegensiemMblie Mo aMNUPUYECKOR hopmyne:

(cm). (6.10)

roe 2/1— 6asa Tenexkun B M,
2b— nonepeyHoe paccTosHMe Mexay LeHTpamu BYKCOBbIX MPYXWH.
2S — paccTosiHue Mexay Kpyramu kataHusi Kosec.
PacueTt no chopmyne 6.10 gonyckaeTca 3aMeHUTb CU/I0BbIM pPacyeToOM «B 3anac» Ha KococummeTpuye-
CKYI0 Harpysky:
P<c”C 62k , (6.11)

rae C6 — XecTKOCTb GYKCOBbIX MPYXWH OAHOM BYKCbI.

MpumeuvaHwune - Ecnu pesynbTaTbl pacyeta pamMbl TEIEXKA C NpUMeHeHneM dopmynbl (6.11) yaoBneTsopsaioT
Tpe6oBaHNsIM NPOYHOCTU, TO pacyeT no dopmyne (6.10). He NpPon3BOAAT.
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r) LeHTpo6exHble Cubl, AEACTBYIOLLME HA Ky30B U NMPUIOXEHHbIE B €r0 L,.T. N LLEHTPO6GEeXHble CU/bl 06-
PEeCCOPEHHbIX YaCTel TesIeXKW, NPUHUMAOT B COOTBETCTBUM C 6.3.7.

Mpu onpeaeneHnn peaxkunini Mexay ynpyro CBSi3aHHbIMW 3M1IEMEHTaMU TeNIeXKM U peakuuil KysoBa Ha
CKOJIb3YHax B NpeABapuTesibHbIX pacyetax paccTosiHMe OT L. T. Ky30Ba [0 YPOBHSI OCei KO/ecHOW napbl npu-
HMMaKT paBHbIM 1,65 M (415 ABYX3TaXHbIX BAroHOB 2.6 M), a L.T. TE/IEXKN - HA YPOBHE OCEI KOMEeCHbIX nap.
Mpu onpegeneHny peakunii HEO6XOAMMO y4nTbIBaTb AehopMaL M yNpyrmx aeMeHToB NoABeLUBaHns, B3a-
UMHbIE NEPEMELLEHUS EM0 KMHEMATUUYECKUX 3/IEMEHTOB U OMOPHbIX YCTPOICTB no chopmynam (6.9). paktnye-
CKYl0 pa3BecKy BaroHa, Hasmune 3a30poB.

MpumeuvaHune - MNpu onpeseneHun U.T. ABYX3TAXHOrO BaroHa NPUHUMAETCS HauXyAluii BapUaHT: NepBblii
3Tax BaroHa 6e3 Naccaxupos, a BTOPOI HaceneH NoMHOCTbI0 (OAHAKO, BepTUKanbHas Harpyska 6pyTTo BeluncnseTcs Ans
NOSIHOCTbIO 3aCENEHHOTO BAroHa, €/ MHOE HE NPELYCMOTPEHO TEXHUYECKUM 3aJaHNEM).

[1) TOpU30HTasIbHbIE CU/bI TPEHUSA Ha CKOJIb3YHAaxX NP BNUCbIBAHUN B KPUBYIO Npu KoathdmumneHTe Tpe-
HUA mexay Humm i, = 0,2;

e) ycunusa, nepegarolimMecs Ha pamy OT CU/1 TPEHUSS MeXy Koslecamu U pesiscamyt Npy BMUCbIBaHUN B
KpuBYyt0, Npu KoadduLmeHTe TpeHns L = 0,25;

X) yeunus, nepegaroLiMecs Ha pamy OT CU MHEPLUK MPU TOPMOXEHUN,

1) yCUnmna oT cua TOPMO3HOW CUCTEMbI NPY TOPMOXEHUN.

6.16.2 Kpome OCHOBHOTO CoueTaHUsi Harpy3oK, NPOYHOCTbL pambl MPOBEPSIOT MO TPEM JOMNOSIHUTEbHBIM
pexumam HarpyXeHusl, B KpUBOIMHEWHbIX y4acTkax nyTu paguycom R = 250 m:
a) 0[lHOBPEeMeHHOe AeiCTBME CUMbI TAXECTU, YMHOXEHHOW Ha (1 ¢ AnB). KoadhihuLMeHT BepTKaibHO

AvHamMuku onpegenstoT no (6.2). (6.3) ncxoas M3 4ONyCTMMOR CKOPOCTHU [b], 3aBUCSLLEl OT AOMYCTMMON BENU-
YNHbI HEMOraLleHHOro YCKopeHus [aH):

(6.12)
R 2SSy
roe /H — BO3BbILEHUE HAPYXHOTO pesnbea;
2S — paccTosiH/e MeXAy Kpyramu kataHus KOsec;
0,7 m/c2onsamn 5 160 km/u,
0,6 m/c20na 160< b £ 200 km/y,
6) [ONONHUTENbHOW BEPTUKANbHOW CUMbl PT, NPUIOXEHHON K OMOPHBLIM CKOJIb3yHaM:
P (6.13)
L Oep
roe N — npogosibHasi pacyeTHas cuna;
ha— paccTosiH/e OT U. T. 3arpy)eHHOro Ky3oBa [0 OCU CL,eMHOro yCTpoiCcTBa,;
L — 6a3a BaroHa;
Q, — 6pyTTO KY30Ba;
0 6p — 6pyTTO BaroHa.
B) TOPW30HTA/ILHOW CU/bl Py. NPUI0XEHHOW Monepek ocy MyTU Ha YPOBHE MIOCKOCTY paMbl;
rae Okl — BecC KosiecHoi napbl ¢ bykcamu;
NT— 4UCNO OCell B TENEXKE;
PH — 60koBas cuna B3auMoAeincTBUS Mex/y BaroHamu B KpUBbIX:
1) npu feincTBUN pacTArnBatoLLmUX CUI:
(6-15)

roe H— ropusoHTanbHaa nonepeyHas cuna, geicTByowas Ha NATHUK:
Le— fAnuHa BaroHa rno ocsiM CLENsIeHus.

2) Npu BEeiiCTBUN CXUMAIOLLUX CUN:
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Lh N< (5m L A (6.16)
A..

rae Lac— pacctosiHve mexzy OnopHbIMU NaAMTaMu cLenHoro ycTpoiictea: Lac = Lc- 2a:
a— [/MHa Kopryca cLenHoro yctpoicTea (ana kopnyca aBtocuenku no FOCT 3475 npunmumatot a = 1 m);
5 — BO3MOXHOe 60KOBOE NepeMeLleHe LWKBOPHEBOro Ce4YEeHNA Ky30Ba BaroHa 3a C4eT 3a30p0B KONeCHOM
napbl B penbCOBOW Konee 1 3a30poB B bykcax v NATHUKaX (06bIYHO 5 = 45 mm);
W — KpuTryeckas cunia cxatus coctasa, NMpuBoAsLLaa K Nepekocy Ky3oBa BaroHa:

CrialL2
©w (6.17)

no-
raoe CI'l — cymmMapHas ropu3oHTasibHas XeCTKOCTb BCeX peccop TefiexkKu, Bbluucrisemas B COOTBETCTBUU C
pekoMeHpauuamn pasgena 11.
r) HanpasfieHHas BAOJIb OCU NYTU cuna PXUHepLun Macchbl TENEXKN.
MapameTpbl 1 onpegensowme @opmysbl 418 AONOMHUTENbHBLIX PEXMMOB NpuBeAeHbl B Tabnvue 6.3.

N

Tab6bnunya 6.3- MNapameTpbl JONONHUTEbHbBIX PEXVMOB

Pexum N. MU b. MIC. NS Kaa YckopeHus gns Ppg, 4 Benuunua PH
” 15 15 3 (6.11)
‘ 1.0 no (6.8) 1.2 (6.11)
1«n -1.0 1.2 (6.12)
6.17 B oTaenbHbIX criyyasix B TEXHUYECKOM 3afaHun MOryT ObiTb NpefyCMOTPeHbl A0MNO/HUTE bHbIE

cneumnduyeckme TpeboBaHUA K Harpyskam.

6.17.1 na noyToBbIX, 6araxHbIX U CneunasnbHbIX BaroHOB YUYMTbIBAOT CUJbl, BO3HMKAKOLWMe npu paboTe
MallUH 1 MEXaHW3MOB, YCTAHOBJIEHHbIX Ha BaroHe MW NPefycMOTPEHHbIX TEXHUYECKUM 3afaHneM Ass no-
TPY3K/ U BbITPY3KN BaroHa.

6.17.2 BaroHbl, npefHa3HayeHHble 419 NepeBo3ky Ha napomax, NPOBEpPSOT Ha MPOYHOCTbL NO ABYM pe-
XUMaM. B KOTOPbIX, MOMUMO CWU/Ibl TAXECTH, YUNTbIBAIOT CUIbl MHEPLUN OT YCKOPEHWIA:

a) NpoAosibHbIV (KnieBoi) KpeH Ao 10e:

ax=0,2n;, ar=-\g:
6) 60koBOI kpeH o 30°:
ay=1p; ar=0.54.

Ha yka3aHHble Harpysku paccuuTbiBalOT CaMy BaroHbl, @ Takke NpucnocobneHns Ana 3akpenneHns ux
Ha napomax. OueHka HAC npu 3ToM Npon3BOAMTCS, UCXOAA U3 TpeboBaHwuit | pexuma.

6.17.3 BaroHbl, npefHasHa4eHHble 415 3KCNyaTtaunun Ha MexayHapoHbIX IMHUAX, pacCUnTLIBAIOT Ha
CUJbl B3aMMOZENCTBNA C NOABWXHBIM COCTABOM, 060pYyA0BaHHbIM Bydhepamu. BennunHbl cui 1 fonyckaeMblx
HanpshKeHWi ycTaHaBMBAKOTCA B TEXHNYECKOM 3aJaHuu.

7 OLLEHMBaEMbIe napameTpbl A4n4a CTaTu4eCkKnx n AMHaMmn4yecCckKmnx pacyeTtoB

7.1 Hecyuiyto cnocO6HOCTb BaroHHbIX KOHCTPYKLUWIA OLLEHMBAKOT pacyeTHbIM NyTeM NPUMEHUTENbHO K
coyeTaHVAM Harpysok, NepeyncsieHHbIM B pasgerne 6.

7.2 PacueTbl HanpsxxeHuid 1 fedopmauunii NpovM3BoAAT B ynpyroil 061acTi, ecnim He OroBOPEHO MHOoe
(Hanpumep, 4515 XePTBEHHbIX 3/IEMEHTOB KP3LU-CUCTEM).

7.3 OueHKy Hecylel cnoCOBGHOCTN 3/IEMEHTOB KOHCTPYKLUI BbINOJTHAOT MO KPUTEPUAM, KOTOPbIE Haw-
601ee xapakTepHbl A4/19 YCN0BUA paboTbl JaHHOIO 3/1eMeHTa.

7.3.1 OueHKy 3/1eMEeHTOB Ky30BOB MPOM3BOAAT MO [OMNYCKAeMbIM HAMPSHKEHUSAM W 3anacam ycTohyMBO-
CTW TOHKOCTEHHbIX 3/1IEMEHTOB.

7.3.2 OUEHKY 3/1EMEHTOB XO0BbIX YaCTel 1N OTAEeNbHbIX 3/1IEMEHTOB paM BaroHOB NPOU3BOAAT MO A0-
nyckaeMbIM HarnpsxeHUsam v KoapuureHTam 3anaca ConpoTUBIEHUS YCTa/IOCTH.

7.3.3 OUEeHKY MPYXWH PeccopHOro nojseLlnBaHns NPon3BOAAT NO AOMYCKAeMbIM HaNPsXeHNsM, no fo-
nyckaembiM gecopmaunsam 1 koapduumneHTam 3anaca ConpoTUBIEHUS YCTa/TOCTH.

1
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7.4 B cnyvae cnoxHoro HAC ANs U30TPOMHbIX MaTepPMasioB NPOYHOCTb OLLEHVNBAKOT MO 3KBMBASIEHTHbLIM

HanpsHKeHWam 03.
7.4.1 B cnyyae matepuanos OfMHAKOBO CONPOTUB/IAIOLNXCA PACTAXEHUIO-CXATUIO:

(7.1)
o, ~ (7.2)
rae o, /= 1. 2,3 — rnasHble HaNPsHXXeHUs:
ar th, Ly=X.y, Z — HanpshkeHns B UCXOHbIX OCAX.
74.2 [na maTtepuanos, HEOAWHAKOBO COMPOTUB/IAILLNXCA PACTXEHUIO (CT) - exaTuio Q). ncnonbay-
0T KpUTEpUii Mopa:
=«l- X«3. X- — . (7.3)
«0
y@. - ANA NNACTUYHbIX MaTepUanos.
0B - A8 XPYNKNX MaTepnasos.
7.5 MPOYHOCTb KOHCTPYKUWIA M3 @aHM30TPOMHbLIX MaTtepuasnoB (ApeBecuHa, NoaMMepbl) NOATBEpXAaloT
nyTeM CpaBHEHWA HanpshXeHwi, feCTBYOWNX BAO/b OCE aHU30TPONMKN C JONYyCKaeMbIMU,
7.6 [Jonyckaembie HanpskeHuns agndcepeHLnpyoT No YC0BUSAM paboTbl 3/1IEMEHTOB KOHCTPYKLMK, UC-

nonb3yeMbIM MaTepuanam, pexumMam HarpyxeHusi. MNpu ucnonb3oBaHUM MaTepuasios, AONYyCKaeMble Hanps-
XEHWS AN1A KOTOPbIX OTCYTCTBYIOT B OTPAC/IEBOI HOPMATWBHOI NUTepaType ¥ MeTOAUYECKMX MaTepuanax, ux
yCTaHaB/IMBAKOT:

1) ans | n 1l pexMMoB — UCXOAS U3 NPEAEeoB NPOYHOCTU, TEKYUYECTU, CTAaTUUYECKMX U YAAPHbLIX paspy-
LIAKOLLMX Harpy3oK.

2) ans 1l pexvma — UCX0Ast U3 NpefesioB BbIHOC/IMBOCTU, YyBCTBUTE/IBHOCTM K KOHLEHTPaLMy Hanpsi-
KEHWIA.

7.7 3KcneprMeHTasbHble UCCNefoBaHNa Hecyllei cnocobHOCTW cnegyeT NPoBOAMTL AN MONyYeHUs
OLIeHOK Tex e napameTpoB, YTO 1 MNPV pacyeTax.

7.7.1 Mpy NepBUYHBIX UCMbITAHUAX HOBOWM KOHCTPYKLUK 3adatoT koaddumumneHTsl (hopcnpoBaHus, ycra-
HaB/MBaeMble TEXHNYECKUM 3afaHNeM.

7.7.2 Mpy NOBTOPHBIX UCMbITAHUAX 06BEKTa KOAPPULMEHT hopcrpoBaHNA NPUHUMAIOT PaBHbIM e4UHW-
Le, ecnu nHoe He NpeaycMOTPEHO TEXHUYECKUM 3adaHneM.

7.7.3 Mpwn aKcnepMMeHTaIbHON NPOBEPKE YCTONUYNBOCTN TOHKOCTEHHbIX 3/1EMEHTOB, a TakkKe PecypCHbIX

UCNbITAHU Ha BbIHOC/MBOCTb, AOCTATOYHO NOATBEPXAEHUS YCTONYMBOCTW WM BbIHOC/IMBOCTU NpU LeicTBUM
pacyeTHbIX Harpy3oK (BO3MOXHO C KO3hhuLMEHTOM (DOPCMPOBAHNSA), €C/IN NHOE He NPeayCMOTPEHO TEXHU-
YecKkMM 3afaHunem.

7.8 XopaoBble kayecTBa NacCaxXMpCKoro BaroHa OLEeHUBAIOT MO AOMNYCKAeMbIM 3HAYEHNAM:

a) Ko3a(hhULUVEHTOB BEPTMKA/IbHON M TOPU30OHTANbHOW ANHAMYIKU 3/1EMEHTOB BaroHa;

6) BepTUKabHbIX U TOPU3OHTA/IbHBLIX YCKOPEHUIA Ky30Ba;

B) nokasaTesnei NNaBHOCTU XOAa B BEPTUKA/IbHOW M rOPU30HTasIbHOWM NNOCKOCTSIX;

r) 3Ha4veHussM BUOGpOCKOpOCTEel N/mnu BUGPOYCKOpPEHWiAi BHYTPU Ky30Ba,;

0) Ko3hhUUMEHTOB 3anaca yCTOMUYMBOCTY BaroHa npoTuB cXo4a C PesibCoB:

e) Ko3athhMLUMEeHTOB NONEPEYHON YCTOMUYMBOCTH OT ONPOKNAbIBAHUS;

X) HUM3LWeR YacToTbl N3rMOHbIX KoNlebaHuii,

1) BO3AENCTBNS BaroHa Ha nyTb.

K) N9 BaroHoB, 060pyA0BaHHbIX CUCTEMOl Hak/10Ha Ky30Ba B KPMBbIX, HEOOX0AUMO NPOBEPATbL ANHAMY-
yeckoe BnucbiBaHne B rabaput no FOCT 9238.

OnpefeneHne nepeyncrieHHbix nokasaresieil Xo[0BbIX KayecTB NPOM3BOAUTCA NPEeUMyLLeCTBEHHO Te-
OpPeTUKO-3KCMEPUMEHTA/IbHLIMU METOAaMU, T.e. METOLAaMW, OCHOBAHHbIMW Ha CTATUCTUYECKOM OLLeHWBaHUN
pe3ynbTaToB HATYPHbIX U CTEHAOBbLIX (419 HU3LWER YacToTbl M3rMOHLIX konebaHwuii) ncnbiTaHuii. Bonee nog-
pPO6HO 3TV BOMNPOCHI M3/I0XeHbI B pa3gene 15.

12
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8 MpaBuna pacuyeta Ha MPOYHOCTM Ky30Ba U €ro y3nos

8.1 lMpun pacyeTe Ha NPOYHOCTb BEMYMHBI HArpy3oK BblGMpalT B COOTBETCTBUM C TpeboBaHWAMU pas-
nena 6.

PacueTHble cXxeMbl BbIOMPAKOTCA Pa3NYHbIMU Ha pasHbIX aTanax NpoekTVPOBaHWA, 4YTO onpegensercs
Ha/IMYHbIM 06BEMOM MHPOPMALIMM Ha pas3/IMyHbIX aTanax. B CBA3W ¢ aTM BblAENAOTCA CnefyloLine TUnbl
pacyeToB:

a) npeABapuTefibHble — NPUMEHSAITCS NPU BbIMNOSIHEHUW NPEeANPOEKTHbLIX paboT;

6) NpUBMKEHHbIE — NPUMEHSAITCA B NpOLecce NPOeKTUPOBaHMA Ha Pa3HbIX ero atanax. MNposepstoTca
BblOpaHHble napaMeTpbl KOHCTPYKLMU N BO3MOXHOCTU UX KOMMOHOBKM W. MpY HE06X0AMMOCTW, NpoBOAMTCA
KOppeKTUpoBKa napameTpos:

B) YTOYHEHHbIe — BK/1H0HAIOT MOJIHbIA KOMMIeKe pacyeToB. 10 ero pesynbTaTam gonyckaeTcst KOPPeKTyn-
poBKa OTAE/bHbIX KOHCTPYKTUBHBIX NMapameTpoB.

8.2 lNpu BbINONHEHUN NpeABapuUTE/IbHbIX PacyeToB A0MNYyCKaeTCAa pacyeTHY0 CXeMy Ky30Ba NpuHUMaTh B
BuAe 6anky ctyneH4yaTo-nepemMeHHON XeCcTKOCTH, nexallei Ha AByx onopax. FeomeTpuyeckne xapakTepucTu-
KN MOMepeyHbIX CEYEeHW Npy 3TOM NPUHUMAIOT MO OKOHHLIM WK ABEPHbIM Bbipe3aM. CTyneHn obpasyoTcs
B NepexofHblX 30Hax MPOAO/bHbIX 6an0K NePEMEHHOr0 CeYEeHNs U B 30HAX MEXAY OKOHHbIMU U ABEPHbIMU
Bblpe3amMu. BepTukanbHyto Harpysky npyHMMaloT paBHOMEPHO pacnpefeneHHoW. MNpoAobHYIO Harpysky npu-
KnafAplBaT 3KCLEHTPUYHO MO OTHOLLUEHWIO K HEMTPasIbHOM OCY MOMNEePeYHOro ceYeHns Ky3oBa Ha ypoBHE OCu
CLLenHOro ycTpoicTBa. HanpskeHns no pexummam Harpy>XeHusi onpefenstoT TObKO ANA CPegHNX NonepeyHbIX
ceuyeHunin Ky3oBa. [laHHblli pacyeT NPUMEHST A8 nogbopa NnapaMeTpoB MONepeyHoro ceyeHns KysoBa Ha
OCHOBEe BapuaHTHOro aHasm3a.

8.3 MNpubamxKeHHble pacyeTbl B NPOLLECCe NPOEKTVPOBAHUA BbINOHAIOT MO pacyeTHbIM CXemaM B BuAe
MNOCKNUX UNN NPOCTPAHCTBEHHbLIX CTEPXHEBLIX CUCTEM. BepTuKasibHy0 Harpysky npu aToM npuknagbiBaloT
B COOTBETCTBUM C ee [eCTBUTENbHbIM pacnpefeneHnem. Bec NnpocTeHKOB pacnpeAensioT NOPoBHY Mexay
BEPXHUM W HWKHUM nosicamu. PackpbITne cTaTMyeckori HeonpeaeMMocTy MPOu3BOAAT C YHETOM BCEX KOMMO-
HeHT HAC gnsa cTepxHeBbIX cuctem. Mpu onpeaeneHnn HanpsHKeHUn yunTbiBaloT KO3MMUUNEHT KOHLEHTpa-
LM HanpshXeHnit @ B yrnax OKOHHbIX U BEPHbIX NPOEMOB, KOTOPbIN BbIYMCAAIOT MO IMNUPUYECKO dhopmyne:

a-* - . b ! (8.1)
0,476 *0,664/c - 0.339/r2 b
rae r— paguyc 3akpyrieHus;
b — wwrpuHa npocTteHka.

8.3.1 Mpu onpeAeneHun reomeTpuyecknx napaMeTpoB MOMNEpeyHbIX ceuyeHwli (nowagn, MOMEHTHI
VNHEepL MM 1 MOMEHTbI CONPOTUBIEHNSA) CTEPXHEN CnefyeT yunTbiBaTb B NOIHOW Mepe anemMeHTbl Habopa (kap-
Kaca) 1 4yacTb CeYeHUss MPUMbIKatoLLLEN K HUM IMCTOBOI OGLUUBKA.

8.3.2 lNpw ToNWMHe cTanbHON 06wWKrBKM 5 £ 3 MM 1 antoMuHMeBol 5 £ 4 MM NPUHMMAIOT, YTO LUMPUHA
KaXaol 13 NpUMbIKaLWMX Nosoc 06WMBKY, paboTaloWwmx COBMECTHO C 3/1IeMEHTOM Habopa, He nmpeBbiwaeT
205.

8.3.3 MNpw ToNWMHe CcTasibHOW 06WYBKM 3 <5< 5 MM 1 aNtoMUHMEBON 4 <0 < 6 MM Y4YUTbIBAEMYIO LLK-
PUHY NONOC NPUHUMAIOT paBHO 255.

8.3.4 MNpw ToNWMHe CTaibHOW 06LWMBKA 5T 5 MM 1 a/lOMUHMEBOV 5T 6 MM yYMTbIBAKOT LUMPUHY NOOC
o6wwmBkn 305.

8.3.5 Mnowaab cpe3a KPUBOSIMHENHbIX 3/1IEMEHTOB AOMOIHUTENBLHO PeAyLMpyoT C y4eToM Koadhdunuum-
eHTa hopMbl ceyeHnst 4N COOTBETCTBYIOLLEN OCU.

8.3.6 Ha ocHOBaHMM NPUGAMXEHHbIX pacyeToB MOryT GbiTb OnNpedesnieHbl reoMeTpuyeckie napameTpbl
BCEX OCHOBHbIX HECYLLNX 3/1EMEHTOB.

8.4 [Mpn BLINOIHEHUW YTOYHEHHbIX PacyeTOB HECYLLYH MeTasI/IOKOHCTPYKLMIO Ky30Ba paccMaTpusaioT
KaK eiMHy0 MPOCTPaHCTBEHHYI0 CUCTEMY, COCTOSILLYIO M3 COBOKYMHOCTM TUMOBLIX 3/1EMEHTOB (CTEPXHEN, nna-
CTWH, o6onoyek). Onpegenerve HAC pekomMeHAyeTCS BbINO/HATL C MOMOLLbIO KOMMbIOTEPHOTO MOAE/IMPOBA-
HMA Ha ocHoBe MK3. O6LINBKY Ky30Ba MOAENMPYIOT TPEYTroNIbHbIMU U YeTblpeXyrosibHbiMu KO (nnactrHamm un
060/5104KaMu), aneMeHTbl Habopa - K3 B Buae crepxHein. Ansa ytouHeHus HAC kpynHora6apuTHbIe 3/1eMEHTbI
pambl cnefyeT MOAEMPOBaTL MAaCTUHYATBIMKU 1 060104eYHbIMU 31eMeHTamu. Mpyu ModenmpoBaHun rogppu-
POBaHHbIX 3/1IEMEHTOB 0OLLUVBKW A0MYCKAeTCHA UCMO/b30BaHNe KOHCTPYKTUBMNO-OPTOTPOMHBIX 3/1EMEHTOB.
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8.5 MoslyyeHHble HAMPSHXKEHUS N0 PEXMMAaM HArPYXXeHUs HE JOJIKHbI NMPeBbIuaTh A0MNYyCKaeMblX, 3HaYe-
HUSA KOTOPbIX NPUBEAEHbl B HOPMATUBHbLIX AOKyMeHTax [1. pa3gen 10]  HauMoHa/bHbLIX cTaHdapTaxd).

8.6 Mocne onpegeneHwst yCUNNUA U HanpsXeHW i 0 OCHOBHOM MaTtepuasne Ky30Ba U ero y3foB criefyet
MPOU3BECTN OLLEHKY MPOYHOCTY Pa3beMHbIX N HEPA3bEMHbLIX COEANHEHWI HA OCHOBAHWUM anpoGUPOBaHHbIX
MEeTOAVK, U3/TOXKEHHbIX B HOPMATUBHbLIX A0KyMeHTax [1, pasgen 4] n HauuoHanbHbIX cTaHgapTaxl).

9 TpeGoBaHWS K YCTOWUMBOCTM 3/1IEMEHTOB Ky30Ba 1 NpaBu/ia UX OLEHKN

9.1 Cxartble CTEPXHEBbIE HECYLLME 3NIEMEHTbI, FOPPbl, CTPUHIEPBI U NAACTUHYATbIE 3/1EMEHTbI 06LLMB-
Kn, Haxogswwmecs B niockom HAC. nNpoBepsioT Ha yCTOWYMBOCTb NyTEM CpPaBHEHWS PACYETHOro 3HayeHus
KoadhhMLmeHTa 3anaca yCToMUYMBOCTY C AONYCKAEMbIMU 3HAYeHUAMYU [NM:

K]. (©.1)
f(s)
rae S — napameTpbl BHELLHEN HarpysKku;
f— beHKLWlFI HLI,C, nojsiy4eHHasa 13 pacyeToB Ha NPOYHOCTb B COOTBETCTBUM C MOSTIOXKEHNAMN pasgena 9;
SXp— KpUTU4eCckme 3HadyeHna napameTpoB BHELLHeWn Harpysku, nony4yeHHble U3 peleHna 3ajgayn yCTOm-
YNBOCTWU.
9.2 KleTVlLleCKVIe 3Ha4YeHna napamMeTpoB BHELUHen Harpys3kun nony4yarT 13 peweHna 3agad yCTOVl‘—lVIBO'
CTn B NpeanosioXXeHnn nponopunoHasibHOro pocta napamMeTpoB BHELUHel Harpysku (I'IpOCToe Harpy)KeHl/le).
9.2.1 KpUTUUECKME HaNPSXEHNA CXKATUA OHONPONETHOMO CTEPXHSA A/IMHON / C LIAPHUPHBLIM ONMpaHMeM
no KkoHuam onpegendatoT no cbopmyrle;

n2EJ
12F

rae EJ — n3rnbHas XecTKOCTb OTHOCUTE/IbHO OCU, NeprneHaNKYISPHON NI0CKOCTU BO3MOXHOI NoTepy yCToMi-
uMBOCTY;
F — nnowasb nonepeyHoro CEeUeHns CTEPXHSI.

9.2.2 KprTuueckne HanpsikeHust A58 3/€MEHTOB NMPOAO/bHOMO HaGopa (CTpuHrepsbl, rodpbl) onpese-
NS0T MO CXEeMe B BUAE MHOTOMPOJIETHOTO CTEPXHS Ha YNpPYro-CMOLLAIOLLMXCSA W YNPYro-NoBOPaUYnBaOLLUXCS
oropax C y4eToM AelicTBUTENLHOMO pacnpejeneHust HanpskeHuii No NposeTam, nNoslyYeHHbIM B COOTBETCTBUN
C MOJIOXeHUsIMU pasgena 8.

P 9.2)

MpumeyaHune - Ecnu nmeetca HavanbHas noTubb, TO ee pa3pellaeTcs He yYnTbiBaTb, €Cv ee BennumnHa (3a-
MepEeHHas No BepLUMHAM ro)poB) He NPEBbIWAET 2.5 MM Ha NOTOHHbLIA METP ANUHBI.

9.2.3 MNpw onpeaeneHnn KPUTUHECKUX HanpskeHuin no 9.2.1 1 9.2.2 B cocTaB CeyeHnss MOXeT BK/oYaThb-
CA peAyuVpoBaHHas YacTb MIOCKOW OGLUMBKY.

9.2.4 MNpw OUEeHKE KPUTUYECKUX HAMPSHKEHUIA ANA NIOCKUX 3/1EMEHTOB, Harpy>XeHHbIX B OAHOM Hanpas-
NeHnn 06LLINBKM, paspelLaeTcs NoNb30BaTbCA CMPAaBOYHbIMU AAHHbIMU. [17159 NPAMOYTrONbHbIX LWAapPHUPHO onep-
TbIX MAACTUH C pasMepamu a*b, CXMMaeMbiM/W PaBHOMEPHO pacnpefeseHHbIMUA YCUNNSAMU BLOSIb CTOPOHbI
b. pacueT npon3BoaaT no dopmyne:

£5J
e :
P oass e 1Y g *D 1214

roe D, — unnuHapuyeckas XecTKoCTb NNacTWHbI,
0 — To/WMHA.
Mpy 3TOM 0K NpK NoacTaHoBke B (9.1) AO/MKHBI CPABHUBATLCS CO CPEAHUMU HANPSHKEHUAMM:

T ,Kk-1,2,... (9.3)

b
3*-310(y)</y. (9.4)
rae <t(y) — AgeicTByloLLME HANPSXKEHWS, NOTyYeHHbIE NPU NPOYHOCTHOM pacyeTe B COOTBETCTBUM C pasgesiom 8.

11 B Poccuiickoii ®epepaummn gonyckaemble HanpsbkeHus npueegeHsl B TOCT P 55182—2012 BaroHbl naccaxup-
CKUE JIOKOMOTMBHOM Tsirn. O6LmMe TexHuuecknue TpeboBaHmsa (NpunoxeHue A. o6sizatesnibHoe).

14



FOCT 34093—2017

MpumeyvyaHune - Gopmynoii, aHanornyHoli (9.4). cnegyet NoNbL30BaTLCSA U NPU OLEHKE 3anaca ycToluMBOCTU.

LNsi TOHKUX LWaPHUPHO-0NEPTbIX NAACTUH, NOABEPTHYTLIX CXATUIO 1 U3rMby, Npu NMHERHOM U3MEHEHUN
MHTEHCUBHOCTW HaMNpsHXEHWI MO WNPUHE CeYEHMSI b B COOTBETCTBMM C pUCYHKOM 9.1 MO 3aKoHY

B,C (l-«£).
rpea- 1- — |
<0

KPUTUYECKME HANPsHKEeHUs onpeaensioT no dopmyne:

(9-5)
roe KoagpdpmumeHT K onpegensietca no tabavue 9.1.
9.25 B cnyyae KOMGUHMPOBAHHOIO Harpy>XeHus NA0CKOW naHesn o6LIMBKM 06LLMI KO3(h(PULNEHT 3a-
naca ycToi4yMBOCTU OLLEHUBAIOT MO YOpPMy/ie CYMMUPOBAHUSA ONACHOCTEN:
1
(9-6)

roe ny>  KoadhduumeHTbl 3anaca ycTonuMBOCTH, nofAcynTaHHble no dopmyne (9.1) AnA oTAeNbHbIX BUAOB
HarpyxeHuin no metogvke 9.2.4. Mpu 3TOM CUMTAIOT, YTO TPe6OBAHMSA MO YCTONYMBOCTY BbIMO/HEHBI,
€C/n ny. BbIYUCNEHHDIA No dhopmynie (9.6). 6onbLue 0.9.

PucyHok 9.1 — MNnacTuHa nof AelicTBuemM cxatus n nsrnba

9.2.6 ONs rnagkux LUAVHAPUYECKMX NaHeneld, WapHUPHO-0NepTbiX N0 BCEM YeTbIpeM KPOMKaM U Cxa-
ThbIX BAO/Ib 06PA3YOLMX, KPUTUYECKUE HaNPsHKeHWsl onpesensioT no dopmyne:

<4-3.6"-,npn L."20, (9.7)
ES )
- R 1-10/b npwun”>20. (9.8)
ap = 9.2-0.00882

rae b — paccTosHue mMexgy CTpuHrepamu;
R — paguyc KpuBW3HbI NaHenu;
5 — TonuwwuHa naxenw;
fQ— amnnnTyga HavasibHOl normew.

9.2.7 [ns nnockux noAkpennieHHbIX (roppupoBaHHbIX) NaHenein, a Takke NOAKPENIEHHbIX LUANHAPU-
yecknx naHesnei Npu onpegeneHnn KPUTUYECKNX HanpskeHuii AonyckaeTCs UCNosib30BaHNe KOHCTPYKTUBHO-
OPTOTPOMNHbLIX MoZeneit. Mpu 3ToM KO3PULMEHT My oNpesensoT N0 OTHOLIEHUIO K CPEeAHEMY HaNPSKEeHWI,
BbluncsieMomy no gopmyrne (9.4).
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9.2.8 B OTBETCTBEHHbIX CRyyasx A5 NIOCKMX MOAKPENIEHHbIX (TOPUMPOBaHHbIX) NaHenein, a Takke
NOAKPENIEHHbIX LUAVHAPUYECKNX NaHenei 418 YTOYHEHHOro onpeAenieHns 3HayeHns ny v Npu Mcnonb3oBa-
HUM MKD BblgensaT npoBepseMblli Ha YCTONYMBOCTb hparMeHT pacyeTHON CXeMbl, W. 3arpy3uB ero HaligeH-
HbIMW YCUIMAMMW OT pacyeTHbIX Harpy3ok, NPOBOAAT pacyeT Ha YyCTONYMBOCTb (B TOM yuc/ie ¢ noMoLybio MKJ).

Mpumeyanune — 3anpewaercs Nonb3oBaTbLCA AaHHON peKomeH,qau,mel?l, eCc/im paccMmaTpuBaeTca Henogkpe-
nneHHasa unnnHgpunyeckas naHersb.

9.2.9 Ecnv nonyyeHHble no 9.2.1—9.2.8 3HauyeHna aig npeBbIWaoT npegen nponopunoHanbHoOCTU, 1o
NPOU3BOAST NepecyeT 3TUX 3HAYEHWI C YUETOM TeKyyecTu no hopmyse:

afk
<PpP- (9.9)

roe

0T— [A/19 MaTepuasioB, UMEKLLMX Ha ArarpamMmme pacTsXeHUs-CxXaTus apko
BbIPaXXEHHYI0 M/IoLasKy TekyyecTu (YriepoamcTbie Y HU3KoIermpoBaHHble
crtanu),

oa— [N Matepuasnos 6e3 APKO BbIPaXKEHHON NOLWaLKA TEKyYecTu
(antoMrHMEBbBIE CNNaBbl, HEPXaBeKLL e cTanu).
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9.2.10 MMpu NpPOBeAEHNM pacyHeTOB Ha YCTONYMBOCTb MCMOMb3YIOT NOMNepeYyHble ceyeHnss 6pyTTo.
9.3 MuWHMMaNbHO foNyCTUMbIE 3HaYeHUs KO3hhMLMEHTOB 3anaca YCTOWYMBOCTY M MpaBuaa nxX OLEHKN
(3a “cknYeHem cnyyaes, NpefycMOTpeHHbIX B 9.2.5) npmBefeHb! B Tabnuue 9.2.

Tab6nuuya 9.2 - 3HayeHns {M}

Pexmbl
3nemeHTbI MpaBuio oueHKN
1 n ill

CTpuHrepbl, ropbl, 068a3kM, 6a10MKM nona 1.10 1.5 1.5 9.2.1;9.2.2

NIncTel NNockoi 06WnBKN 1.05 12 15 9.2.4:9.2.7

Kpblla B LEMoK» 1.05 12 15 9.2.7,9.2.8

CpefHsAs 4acTb KpbILLmn 1.00 1.0 1.0 9.2.6:9.2.7: 9.2.8
CKar KpbIwn 1.50 15 15 9.2.6

9.4 [nsa obneryeHHbIX KOHCTPYKLMIA B Ciyvasx, Korga He TpebyeTcs NpUMEeHeHMe JTakOKpaco4HbIX Mo-

KPbITWIA. lonycKaeTcsl MecTHasi NoTepsi yCTOMUYMBOCTY NINCTOB HECYLLE OOLLIMBKY NPW JeliCTBUM Harpy3okK no |
pexumy. Mpu 3TOM 3aKPUTUUECXME HAMPSXKEHUS! B 06LIMBKE A0/MKHbI BbiTb HUXE Npegena TekyyecTu (ynpyro-
CTM MaTeprana) 1 He Bbl3blBaTb OCTATOYHbIX AehopMaLuii 06LLUNBKM.

10 MpaBuna pacyeta Ha NPOYHOCTb Y3/10B BHYTPEHHET0 060pyA0BaHNS Ky30Ba
N 3N1IEMEHTOB ero kpenneHus. TpeboBaHua K NPOYHOCTU

10.1 MOCTOAHHO YCTAHOB/IEHHOE 1 XECTKO 3akpernsieHHoe 060pyAoBaHne AO/MKHO 6biTb paboTocnoco6-
HbIM B YC/TOBUAX HArPy>XeHNs1 MHEPLNOHHBIMU Harpy3kamu, onpepesieHHbIMN B COOTBETCTBUMU C 6.6.

10.2 Mpw BbINOAHEHUU YCcNOBMIA 10.1 3N1EMEHTbI KpenaieHns 060pyA0BaHMS pacCcUnTbIBAOT HAa O4HOBpe-
MeHHOoe AeiicTBMe COGCTBEHHOro Beca, NpoAosbHbIX (Pn). 60koBbIX (Py) 1 BepTukanbHbix (Pr) cun nHepuuw,
[OeliCTBYIOLWMX Npy ABWKEHUN BaroHa ans | u lll peXumoB HarpyXeHusi, yctaHaB/iMBaeMbIX B COOTBETCTBUN C
6.6.

VIHepUVOHHbIe Harpy3ku CHATAIOT MPUNOXKEHHBIMU B LIEHTPe TSXXeCT 060pyA0oBaHNS 3a UCKIIOYEHNEM
cnyyas, npegycmoTtpeHHoro B 10.2.2.

10.2.1 BenMunHbl CTaTUYECKUX BEPTUKA/IbHBIX HArpy3o0K Npu pacyeTe Kpecen v AnBaHOB (C y4eToM Mac-
Cbl UX KOHCTPYKLMW) NPUHUMAIOT:

- AN OAHOMECTHbIX Kpecen 1,5 kH;

-O4NA ABYXMeCTHbIX Kpecen 2.5 kH,

- ana gueaHos 3,0 kH.

10.2.2 Mpu pacuyeTe Kpecen v AMBaHOB cnepyeT cumTatb, 4TOo 50 % NPOAONbLHON CUAbI MPUIOXEHO B
Na0CKOCTN cugeHos n 50 % — K cnuHke Kpecna (gmBaHa) Ha BbicoTe 400 MM OT NIOCKOCTU CUAEHbSA (B €ro
HeHarpy>XeHHOM COCTOSIHUN).

10.2.3 IMHaMMyecKyto NPOYHOCTb KOHCTPYKLNN KPEMIEHNA NacCaxXupCKUx Kpecesn v AMBaHOB NpoBeps-
I0T Ha AelicTBME Harpy30k OT COGCTBEHHOrO Beca U Beca CUAALLMX Ha HUX NacCaXkMpoB, a Takke Tpex BapuaH-
TOB WHEPLMOHHBIX Harpy3oK (MPUIOXKEHHbIX B L|.T.).

1) BepTuKanbHoe yckopeHue 3g;

2) BepTuKanbHoe yckopeHue 14 v npofosibHoe +44;

3) BepTMKanbHoe yckopeHune 14 n 60koBoe *14.

Mpy 3TOM Maccy naccaxupa npuHMMaloT paBHON 70 Kr U CUMTAIOT XECTKO COeAMHEHHOW C HECYLLMMM
3/1eMeHTaMmn KOHCTPYKLUW, PacnosioXeHHOW B LL.T. Ha BbicoTe 660 MM OT nona.

Hanbonblune aKBUBA/IEHTHbIE HAMPSXEHWUA B 3/1eMEHTax KpensieHusa Aas nepeyncrieHHbIX BapuaHToB
HarpyXeHus He [0/KHbI npesbiwartb 0,90r.

10.2.4 TIpOYHOCTb KOHCTPYKLMIA KpenneHus kpecen/nuBaHoB AOMNOMHUTENBHO NPOBEPSAIOT NO KPUTEPUID
He NpPeBbILLEHNSA IKBVMBA/IEHTHBIMW HaNPXXeHNAMKU 3HadyeHnin 0,900 Npu COBMECTHOM AeNCTBUM BepTuKa/b-
HbIX CW/T TSHXXECTU OT BEPTUKANIbHOTO YCKOPEHMSA 14 1 MHEPLMOHHBIX CU OT NPOAO/bHbIX YCKOpPEHUi £54,

MpumMmeyaHue — [lonyckaeTcsi BMECTO YCKOPEHUs +57 NCMO/b30BaTh CpeHee 3HauYeHne NPOA0/IbHOTO YCKO-
peHus 13 pacyerta no cueHapuam aBapuiiHbix ctonkHoenuii FTOCT 32410 (1 BbiGopa cueHapus, COOTBETCTBYHOLLENO Mak-
CUManbHOMY YCKOPEHUI).
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10.2.5 Mpwn noaTBEpPXAEHNM Tpe6GoBaHuiA 10.2.1—10.2.4 pacyeTHbIM NyTeM credyeT NCNo/b30BaTh KBa-
31CTaTUYECKYIO JIMHEHY0 MOAenb.

10.3 V3 BOCbMW BO3MOXHbIX BapuaHTOB COYETaHUS 3HAKOB AJ/19 UHEPLMOHHbLIX Harpy3ok Pa. Py. Pz no
10.2 [Ans Kaxporo U3 y3nos KpensieHus (ecam ux HeCKONbKO) BbiOGMPalOT HaUXYALIY KOMOUHALMIO.

10.4 Mpu onpefeneHnn ycunui, AeicTBYIOLNX HA 3N1EMEHTbI KpenseHus (CKobbl, KPIOKW, KPOHLITERHbI
1 T.4.). caMo 060pyAoBaHWe paccMaTpuBaloT Kak abconioTHO TBEpAOe Teno, a KaxAblii aNeMeHT KpensieHus
paccMmaTpuBaloT Kak ynpyro fegopmupyemMblii, 06n1afatolmnii Tpema MHEAHbIMWA 1 TPeMS YI/T0BbIMU XKeCT-
KocTAMU. Bonee TOUYHbIM SABMSAETCA ONUCAHUE C MOMOLLbI0 MATPULLbl XXECTKOCTU (MOAAT/IMBOCTM) LLECTOro Mno-
psagka.

10.4.1 OnpegeneHne NMHeRHbIX U YINOBbIX XEeCTKoCTel (MaTpul, XecTKoCTu) cnefyeT Npov3BOAMUTb,
paccmaTpuBas M30MPOBaHHbIV 3/1EMEHT KPeneHUs, Harpyxaemblii nooyepeHo eAUHNYHBIMKU CUIaMmn 1 Mo-
MEHTamu.

10.4.2 Anst 60N1TOBbLIX ¥ 3aKNEMNOYHbIX COEAVHEHWI NOC/Ee oNpeAeneHns YCUnuii, 4encTByoLWmX Ha ane-
MEHTbI KponneHus (gns Hanbonee He6NaronpUATHOrO coyeTaHnsa cua nHepuun no 10.3). nx. B cnyyae Heo6-
XOAUMOCTW. pacnpeaenstoT Mexay oTaenbHbiMK 6oaTamu (3akienkamu), UCXoas U3 yCroBMil COBMECTHOCTU
fedopmauuii. KoadhuumeHT HepaBHOMEPHOCTN pacnpegeneHunst ycunuii (0OTKIOHEHWe YyCUnus, Nnpuxogsie-
rocst Ha 60NT WK 3aknenky OT CPeAHEero 3HauyeHus) npesBapuTesIbHO NMPYHUMAIOT:

- Ansa 6ontos 1,2;

-4Nn4a 3aknenok 1,1.

10.5 MNpwv nepegaye NonepeyHbiX Harpy3ok 601Tbl PACCUMTBLIBAIOT Ha YCUINE 3aTSXKKW, NPUHMMas Koad-
hULMEHT TPEHNA MeXAY coefnHAeMbIMU geTansammu pasHbiM 0.15 n koadnumeHT 3anaca no 3aTsxKe He Me-
Hee 2. Mpu nepegaye oAHOBPEMEHHO U MPOAO/ILHOTO YCUANA KO3 MULMEHT 3anaca no 3aTskke npuHuMaloT
He MeHee 2.5.

10.6 PacueT cBapHbIX LWBOB, 60MTOBbLIX U 3aK/1EMNOYHbIX COEANHEHWNIA, BXOAAWMX B 31EMEHTbI Kpenie-
HUA. NPOU3BOAAT NO AONYyCKAeMbIM HanpskKeHusM. [lonyckaemble HanpskKeHus A8 PEXMMOB HarpyXeHus
no 6.6 npueefeHbl B 0OTPac/ieBbIX HOPMaTVBHbIX AokyMeHTax (1. pasgen 10] n HaumoHabHbIX CTaHgapTax’).

10.7 Ecnu B KpenseHun BaroHHOro ob6opyaoBaHUS MUCMOMb3YHTCHA CheluasibHble aMopTu3upyoLme
yCTpOICTBa, TO ANA 3TUX 3N1EMEHTOB HeobX0ANMO NPOU3BOAUTL OnpefenieHne napuuanbHbiX YacToT. lMpu
3TOM cregyeT pyKoBOACTBOBaTbCA ykaszaHusmu 10.4, 10.4.1. MNonyyeHHble 4acToTbl JO/KHbI ObiTb G0MbLUE
3hhekTMBHO YacToTbl DKonebaHunii Ky3oBa BaroHa He MeHee yem B 1.5 pasa. Mog adhekTUBHOW YacToTOM
ANA Ky30Ba NOHMMAIOT HU3LLYI0 YACTOTY MArHOHbIX Ko/lebaHnin Ky3oBa B BEPTUKa/IbHOW NaockocTu. Ana npeg-
BapuTesibHbIX pacyeTos NpuHUMaioT /3= 10 Iy,

10.8 Mpwu Hanmuuy ycTpoiicTB no 10.7 AN YyTOUHEHNUSA MHAMUYECKUX CUJ1. [eCTBYIOLWMUX HA aMOpPTN3K-
pyemblii 06BEKT U 3NIEMEHTbI €ro KpenseHus, MoXeT NPon3BOANTLCA ANHAMUYECKUA pacyeT ANA YyTOUHEHUS
cu. AelCTBYIOLWMX HA OOBEKT 1 31eMeHTbI ero kpensaeHus. MNpu BbinonHeHun Tpebosannii 10.1 n 10.6 npo-
Be/leHNe TakuX pacyeToB He ABMAEeTCA 065A3aTe/IbHbIM.

10.9 Tpu 3KcnepuMeHTaslbHbIX OLeHKax MPOYHOCTM CcliefyeT PyKOBOACTBOBATLCA YKa3aHUAMU
FOCT 30630.0.0. pasgen 6.

11 TlpaBuna pacyeTa Ha NPOYHOCTb Y3/10B KPEN/EHUA NOABAroHHOrO
obopyanoBaHus

11.1 Y3nbl KpensjeHus noABaroHHOro 060PYAO0BaHWA MaCCaXMPCKOro BaroHa paccyvTbiBAlOT Ha feit-
CTBUE cun, onpejesisieMblX B COOTBETCTBUM C TpeboBaHuAMM 6.6—6.9.

11.2 PacueT Harpy3okK, [JeiCTBYIOLLNX Ha Y3/1bl Kpen/ieHns nogBaroHHOro 060pyAoBaHns cnegyeTt npons-
BOAUTb B COOTBETCTBUU C TpebosaHmamK pasgena 10.

11.3 Aina onpefenenHus napuuanbHbIX YacToT 060pyA0BaHus cnefyeT pyKOBOACTBOBATLCA MOOXKEHU-
amu 10.7. B cnyyae OTCYTCTBUSI 3KCMEPUMEHTa/bHBIX faHHbIX cledyeT NpuHUMaTth 3hEKTUBHYO YacToTy
Koneb6aHuin f3=8 Iy,

11.4 PacueT KpenneHns noAsBaroHHOro o6opyfoBaHUs NPOU3BOAAT NO AOMNyCKaeMbIM HanpsXXeHnam, a
[NA 31EMEHTOB C BbICOKUM YPOBHEM BUOPALMOHHBIX BO3AENCTBUIA ()KECTKO 3aKPEN/IEHHbIX HA paMe Tenexku)
TaKxe Ha CornpoTuUB/IEHNE YCTaNIOCTH.

11.5 TpepoxpaHuTenbHble YCTPOWCTBA, NpeAHasHayeHHble AN WCKIYEeHUs nafeHns noABeCcHO-
ro obopyfoBaHusa Ha NyTb, €CV TEXHUYECKMMU TpeboBaHMAMWU He NpefyCMOTPEHO MHOE, pacCunTbiBalOT

') B Poccuiickoii ®egepauium fonyckaeMble HanpsbkeHus npvBegeHbl B FOCT P 55182—2012 BaroHbl naccaxwp-
CKVe JIOKOMOTVBHOM TArn. O6LLUMe TexHndeckne Tpe6GoBaHusA (NpuoxeHue A, 0bs3aTesnbHoe).
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Ha BepTuKasibHble CWU/bl, paBHble ABYKPAaTHOMY BeCy npefoxpaHsaemMoro o6opyaoBaHusl. SKBMBASIEHTHbIE Ha-
NPsHKEHUSI B KOHCTPYKLMU NPeaoXpaHNTeNIbHOr0 YCTPOCTBA M 3/1IEMEHTAaX ero KPenieHns He AO/KHbI NPEBbI-
waTtb 0.90t.

11.6 B cnyyae HEBO3MOXHOCTU pa3MeELLEHUS HA BaroHe MpefoXpaHUTENIbHOrO YCTPOCTBa ANt KOH-
KPEeTHOro anemMeHTa 060py0BaHNA MPOYHOCTb Y3/10B KPEnieHUs 3TOro afieMeHTa c/efyeTt paccumTbiBaTb No
[OMyCKaeMbIM HanpsHkeHWsIM, YPOBEHb KOTOPbIX JO/MKEH ObITb CHUXKEH HE MeHee YeM B 1.6 pasa.

12 MpaBuna pacyeTa Ha NPOYHOCTb XO0BbIX YACTEN TENEXKM

12.1 AnA npeaBapuTefibHbIX Y NPUBAMKEHHBIX PACYETOB PACYETHYI0 CXEMY pambl TENEXKN NPUHUMAIOT
B BMAE NMPOCTPAHCTBEHHOW CTATMYECKN HEOMNpeaeIMMOii CTEPXXHEBON CUCTEMbI, a pacyeTHY CXeMy Haapec-
COpHOro 6pyca — B BuUfe 6askn C NepemMeHHbIMY MO A/IMHE cevyeHnamu. Mpyu aToM HeobXxoAMMO yunTbiBaTb
BCe LecTb KOMMNoHeHT HAC cxembl.

12.2 YTOUYHEHHbII pacyeT BbINOJHAOT N0 PacYeTHbIM CXeMaM, OTpaxalolWyM AeACTBUTE/IbHOe MUCMOoN-
HeHve 1 xapakTep paboTbl OCHOBHbIX 3/IEMEHTOB pacCUYnTbiBaemMoro obbekrta. OnpegeneHme Bcex KOMNOHEHT
HAC pekoMeHAyeTcs BbIMOHATL C NOMOLLbIO KOMMbIOTEPHOro Mogennposanua MK3.

12.3 Mpu pa3paboTke pacyeTHbIX cxeMm MK3 0THOCUTEIbHO TOHKOCTEHHbIE HECYLLME 3/IEMEHTbI cregyeT
MOZennpoBaTthb TPEYroflbHbIMW W YETbIPEXYTrO/IbHbIMW MIACTUHYATBIMU U/ 060104YEYHBIMU 3NEMEHTaMU.
[N MaccuBHbIX y3/10B (KPOHLUTEVHbI, YTOPHbIE 1 OMOPHbIE Y3/1bl) CleayeT NPUMeEHATb 06 beMHbIE 3/IEMEHTbI.

12.4 Ans nccnefoBaHUs COBMECTHOIN paboThbl pambl Y HAAPECCOPHOTO 6pyca MOAENMPYHOT UX CBSI3b
(NPY>XWHbI) C MOMOLLbIO OAHOMEPHbBIX YNPYrNX 3/IEMEHTOB C XECTKOCTHLIMU XapakTepucTukaMu, COOTBETCTBY-
IOLLMMU peasibHbIM XXECTKOCTAM MPYXUH.

12.5 PacueTHble Harpysku no pexvmam HarpyxxeHus crnefyet npuHumarts no 6.16.1. 6.16.2.

12.5.1 CymmapHble pacuyeTHble HanpskeHus A8 OCHOBHOro 3KChyaTalMOHHOIO pexuma onpeaens-
10T A1 Hambonee He6naronpuATHOTNO COYEeTaHUsA 3HAKOB HanpshXeHWi ANA pacyeTHbIX ycunauii no 6.16.1.
Mo HalifieHHbIM coYeTaHWAM BbIYNCSIOT 3KBMBANIEHTHbIE HAMPSXKEHNS, KOTOPble He AO/MKHbI NPeBbIWAaTh A,0-
nyckaembix no Il pexumy.

12.5.2 CymmapHble 3KBMBa/IEHTHbIE HANPsXXeHWs, HafeHHble ANS pexvMa /4. He A0/DKHbI NpeBbiwath
JonyckaeMblx No | pexumy.

12.5.3 CymMmMapHble 3KBUBa/IEHTHbIE HANPSHXXEHUS, HadeHHble ANa pexumos ///an Wa, He fomMKHbI Npe-
BOCXOAMTb flonyckaeMbix no I pexumy, yBesimyeHHbix Ha 20%.

12.6 3neMeHTbl paMbl TENEXKN AO/MKHbI ObITb NPOBEPEHbI Ha CONPOTHBIEHNE YCTanocTu nNpu AeicTeum
OCHOBHOrO COYeTaHus Harpysok sio 6.16.1 B COOTBETCTBMM C MOMIOXKEHNAMMN pa3gena 14.

13 TlMpaBuna pacyeTta LUINHOPUYECKUX MPYXUH C KPYT/bIM MONepeyHbIM
CeyeHneM BUTKa

LinnnHapuyeckne nNpyXuHbl PECCOPHOro NoAseLuMBaHns NPoBepsoT No gonyckaeMbiM gedopmausam,
HanpsHKeHNAM 1 Ha YCTasIOCTHYI0 NPOYHOCTb (A0NTOBEYHOCTD).
13.1 Mpu yrne HaknoHa BUTka a S 14e nuHeiHble C 1 Yr0BbIE ). XECTKOCTU MPYXUH BbIYUCASAOT NO
chopmynam:
Cy -. 3Ed (13.1)
80n hfi (2 ¢n)u3D2

MpumMmeyaHune — 3HaueHne Cy OTHOCUTCS K C/ly4yalo, €C/IM MPYXWHA OpUeHTUpPOBaHa Tak. 4To cuna Py, npu-
JIOXEHHAs! B HAYa/lbHOM CeYeHUM pabounx BWUTKOB, HanpaBfieHa Mo KacaTeslbHOW K 0CEBOW NMUHUM NPYXWHbI. Mpy aTOM

3HauveHne CxcnegyeT cHuWxaTb Ha (15— 30) %. Mpw noBopoTe NpyxXuHbl Ha 90° 3HavyeHusa Cx, C. MeHATCA MecTamu.

Gd4 1 npu /5
- V- 16/2 (13.2)
8D3nv lnpu i>5
> 1x udRJyx sinu (13.3)

A 2evcos2a
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Ed*
(13.4)
64Dn|l+ vsin2a]
n *
roe J 64 ~— MOMEHT MHEpLMM NONEpPEeUHOro cedeHns BuTKa;
110 )
a - arctg— -——-- Yron HaknoHa BUTKa B CBOGOAHOM COCTOSIHUN;
nun
| - — — MHAEKC NPYXUHBbI,
[0}
MpumeuaHne — He pekOMeEHAYIOTCA NPYXUHbI, Y KOTOPbIX Ap06HasA YyacTb Yncna pabounx BUTKOB 6amn3Ka nnm

paBHa 0,25 1 0.75.

13.2 ®opmynbl (13.1), (13.3) ncnonb3yloT 4159 NpefBapuTesibHbIX pacyeToB Ans xecTkocten Cx. Cy,
\ x, l.y. Bonee To4Ho fedopMaLnoOHHOE NOBEAEHNE NPYXUHbI ONPeAeNnsioT, UCNOMb3ys YyPaBHEHUS MPOCTPaH-
CTBEHHOr0 BMHTOBOIO 6pyca, XeCTKOCTHble NapameTpbl MPYXUHbI ONMUCbIBAIOTCS KBaLPATHON MaTpuLien xecT-
KOCTW LIEeCcToro nopsgka. AropuTM NOCTPOEHNA MaTPULLbl XXECTKOCTU U NpYMep pacyeTa npuBefeHbl B Npu-
noxxeHun A.

13.3 Ctatyeckuii Nporné NPyXuH UM KOMNIEKTOB NPYXWH NOABELUNBaHNA onpeaensaoT no opmyne;

4 %CJ—, (13.5)
rae QC)— Bec 6pyTTO, NPUXOAALMNIACA Ha NPYXUHY (KOMMNIeKTa);
Cr — XeCTKOCTb MPYXWHbl (KOMNAEKTa).

13.3.1 NS OQMHOYHON LWIMHAPUYECKON BUHTOBOW NPYXMHbI XecTKoCTb Cr npy onpegeneHunn /ct onpe-
aensT no dopmyne (13.2).

13.3.2 1na koMnnekTa LuanHAPUYECKNX BUHTOBbIX NMPYXWH C OA4UHAKOBOM BbICOTOWN B CBOGOAHOM COCTO-
AHUN BEPTUKABHYIO XXECTKOCTb OTAE/bHbIX NPYXWUH onpefensaoT no dpopmyne (13.2), a XecTKoCTb KOMNekTa
no dopmyrne;

(13.6)
r-1
13.3.3 ECnv KOMNNEKT COCTOUT U3 NPYXMH, UMEIOLLMX pasHy BbICOTY B CBOOGOAHOM COCTOSIHUM, TO CTa-
TUYECKUIA NPOrn6 BbIYMCAAT No chopmyne;
Oc ¢1C af.
Y/ 5J mmeemmn A, = <01 - hOi) ¢ «/, - 4). (13.7)

rae Cr — Bbluncnsetcsa no gopmyne (13.6):
JI01 — BbIcOTa NO cpegHelt NMHUM B CBOGOAHOM COCTOSIHUM CaMoli BbICOKOI NMPYXWHbI, & CyMMUpPOBaHue
pacnpocTpaHsieTcs Ha BCE CKMMaeMble NPYXUHbI.

MpumeyaHue — lMog camoli BbICOKO NPYXWHOW NOHUMAETCSA NPYXUHa C MaKkCcMMasbHOl rabapuTHOl BbICOTOW
B CBOGOAHOM COCTOSIHUW.

13.34 OO6LLYI0 XeCTKOCTb KOMM/IeKTa, COCTOSALLEro U3 psga nocnefoBaTesibHO COeAUHEHHbIX NPYXUH,
BbIYUCAAOT No chopmyre;
(13.8)
13.4. BbICOTY UMANHAPUYECKON NPYXWHbI MO CPeAHeli IMHUW NpU NOTHOM pacyeTHOM CXaTuun onpege-
NAT no opmyne:
Heca =dn + Ah, (13.9)
rape Ah =3 mm.

13.4.1 BbICOTY KOMMIEKTA NPYXUH MPU NOJIHOM PACYETHOM CXaTUU ONPELENSIOT No hopmyre;
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Hok - Tax(dIni +Ah). (23.10)
i

13.4.2 Ecnn npyXwvHbl UMEKT orpaHnunTeny npornéa, 3aMbikaHve KOTOPbIX NPOUCXOAUT MpW BbiCOTE
#,am. koTopas npesbllaeT 3HaveHNss Hok no popmyniam (13.9), (13.10), To cnegyeTt nNpUHUMATL:

«c* =" awm-

13.4.3 Hanbonblwnii NoNHbIA pacyeTHbI Npornb onpeaensieTcs no dopmyne:

fpahO-H cx (23.11)

roe A5 KOMMJieKTa NpyXuH ¢ pasHoii BbiCOTOl B cBO6oAHOM cocTosHuy hQ= h0l n /10l onpegensieTcs B cOOT-
BeTcTBUM ¢ 13.3.3.
13.5. [nA HanbonbLIEero NoJIHOro pacyeTHOro npornba A0/MKHO ObiTh BbINO/THEHO COOTHOLLEHMWE:

fp=Ver- (13.12)
rae KoahuUMeHT KOHCTPYKTMBHOTO 3anaca npornba fomkeH ObiTb:
a) Kor 1,6 4ns 6ykcoBOW CTyneHn noABeLumBaHus;
6) Kp2 1,54Nn5 ueHTpasnbHOI CTyNneHN NoaBeLLnBaHUS.

MpumeyaHune — OrpaHudeHns a), 6) AO/KHbI BbINOSHATLCA W B C/ly4aB NPUMEHEHUS HesMHeinHoro
nogseLlunBaHus.

13.5.1 KoahhmumeHT KOHCTPYKTUBHOIO 3anaca npornba A5 Ky30BOB CO CMELLEHHbIM LLEHTPOM TSXECTU
onpegensioT Ana obenx Tenexek, NCXoAs U3 PaBHOMEPHOTO Harpy)XXeHUsl Kax4oro KOMMaekTa B JaHHOl Tesne-
XKE Y HOMUHAJTbHBIX Pa3MepoB MPYXUH.

13.5.2 [lonyckaeTcs 060CHOBAHHOE CHWXeHMe BenunuuHbl Kp. onpegeneHHoe no 13.5.1 B cnyyae npu-
MEHEeHUS cneLmnasbHbIX YCTPOWCTB, CMArYarLwWwmnx (MCKIYaloLLnX) BO3MOXHbIE YAapbl NPy CMbIKAHUW BUTKOB.

13.6 [ns obecneyeHns yCTONUMBOCTM NPYXKNH NOABELUMBAHNA C KPYT/IbIM NONEPeYHbIM CeYeHnem BUTKa
BbIMOJIHAKOT MPOBEPKY COOTHOLUEHUS:

(13.13)

roe Ky onpefiensietcs U3 pelleHus 3afjauum ycTOMUMBOCTM ANsi NPYXUHbI. B NpefBapuTesibHbIX pacyeTax cre-
AyeT NpuHUMaTh:
a) Ky = 3,5 — npu 06bIYHOM ONUPAHUK Ha XECTKOE OCHOBAHWE;

6) Ky = 1,75 — npuv WapHMpHOM OnvpaHnn ONOpPHbIX BUTKOB.
13.7 Hawnbonbluyo BepTUKasIbHYIO pacyeTHyto cuy Pp onpefensior:

fpCz - AN OANHOYHON NPYXWHBI,

C,, ~ Ans KoMnaekTa NpyXuH C 04MHaKoBOl CBOGOHOW BbICOTOW. (13.14)
-1
fp£ CN\ - £ Cg (/\), —lor)- Ans npyXuH c pa3Hoil cBO60OAHOI BbICOTOW.
/-1 r-2
13.8 LimnuHapryeckylo BUHTOBYIO MPYXWHY NPOBEPSAIOT Ha MPOYHOCTb NO [OMNYCKAEMbIM HanpsXeHu-

AM Kpy4YeHus [T] oT gelicTBUS Hanbonblueli BepPTUKA/IbHON pacyeTHOW CW/bl, BblYMCASEMON Mo dopmynam
(13.14), n OT fencTBns ropusoHTaNIbHON NoNepeyHol cubl (BLIMMCASIEMON C yYETOM Bbl6Opa 3a30pOB Mexay
nonepeyHbIMK ynopamu Gpyca v pambl A5 LEHTPA/IbHOTO NOABELLIMBAHUS). PacueTbl Ha 3TU Harpysku cnegyet
BECTV M0 CXeMe B BUAE NPOCTPAHCTBEHHOTO BUHTOBOIO 6pyca. PekoMeHAyeMblli anropuTM pacyeta npuBegeH
B MpunoxeHun B. HailieHHble MaKkCUMasibHble KacaTesibHble HanpshKeHUsl He fO/MKHbI NpeBbIWaTh fonyckae-
MbIX. NPUBEAEHHBIX B OTPAC/IeBbIX HOPMATUBHbIX AOKYMeHTax [1, pasgen 10] U HauMOHaNbHbIX cCTaHfapTaxl

MpumeuaHune - Cneayet UMeTb B BUAY, U4TO O6bIYHO [r] B OTpAC/IEBbIX HOPMATUBaX 3ajatTcsa 418 Koadduuym-
eHTa Kp = 1.6 1 Npu €ro yMeHbLUEHWNU JOSIXHbI TAKXKE NPONOPLMOHANbHO YMEHbLIATLCS.

11 B Poccuiickoii ®eaepaummn gonyckaemble HanpsbkeHus npueegeHsl B TOCT P 55182—2012 BaroHbl naccaxup-
CKMe JIOKOMOTMBHOM Tsirn. O6LMe TexHMYeckue TpeboBaHmsa (NpunoxeHue A. o6sizatenibHoe).
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13.9 KoadhmumeHT 3anaca ConpoTUBAEHNSA YCTa/IOCTU MPYXMH OL,eHUBAIOT Mo hopmyne:

Tm f Tanpcg _ *
Moy (13.15)
+te
rae T — MakCuMasibHble HanpsaXeHna TO/1bKO OT BepTI/IKaJ'IbHOI‘/‘I Harpysku Ha npyxuHy 6pyTTO:
Tanp<a— npegenbHaa aMnantyga KacaTte/lbHbIX Hal'lpﬂ)KeHVlVl npun yncne UnKnos Harpy)KeHVIl"’l N =6 '10e,

onpegensiemasi No amMnupuyeckoii hopmyne:

Tanpear (172 °-06471T)K,KA4 . MMNa. (13.16)

rae Kd — koadppumumeHT BANSHUS OelCTBUTE/bHbIX pa3MepoB CEYEHMWS, BbIYUCASEMbI N0 AMMNUPUYECKOi
hopmyne:

* % (13-17)

r.
0,8127 +0.0676d - 0.0042d2

rae guameTp npyTtka d 3agaeTcs B CM;
K.(— K03h(DULMEHT BAUSHNA COCTOSHNA NOBEPXHOCTU W TNyOUHbLI 06€3yrNepoXeHHOro Cros.

3HaueHus koathdmumeHTa Ky npuHUMaloT, UCXo4s 13 NpuMeHsieMoli TEXHONorM 06paboTkn NOBEPXHO-
CTU NpyTKa 1 FNy6rHbI 06€3yrnepoXeHHOro cos;

1.0 — ANSA NPY>XWH, N3rOTOB/IEHHBLIX U3 MEXaHNYecKkn HeobpaboTaHHOro NpyTKa,;

1.2 — npw yganeHun noBepxHOCTHOrO C/10A TO/LMHON He 6onee 1 MM Ha CTOPOHY 1 ry6uHbl 06e3yrie-
POXEHHOro c/os, npeaenbHo gonyckaemoi no FOCT 1452;

1.3 — npu yganeHnn NoBepxXHOCTHOTO C/10S TO/WMHOW He MeHee 1.5 MM Ha CTOPOHY 1 rNy6uHbI 06e-
3yrNePOXEHHOr0 c/10s He 60/1ee NOMOBUHLI, AonyckaeMoli no FOCT 1452;

1.4 — npu yganeHnn noBepxXHOCTHOTO C/10S TOMWMHON He MeHee 1.5 MM Ha CTOPOHY W NOSIHOM OTCYT-
CTBUMN 06€e3yrNepoXeHHOro cros.

KX — Koa(h(pMUNEeHT BANAHUS NOBEPXHOCTHOTO YNPOYHEHUS NPYXWUHbI, KOTOPbIA NPUHUMAIOT PaBHbIM.

1.0 — npwW OTCYTCTBWU YNPOUYHEHNS NPYXWHbI HAKENoMm:

1,15 — npu yNnpoYHEHUUN MPYXMHbI HAK/IENOM.

3KcnnyaTaunoHHOe 3HauyeHWe AMHaMu4eckoin aobasknm K aMnauTyae T, Npu OTCYTCTBMU SKCNEpUMEH-
TaslbHbIX AaHHbIX onpeAensT no opmyne:

(13-18)

roe kd — pacueTHbIli KO3 PMLMEHT ANHAMMKN, NMPUHUMAEMbIA PaBHbIM:

a) kd = 0.3 — gns GyKCOBOW CTyneHn nogseLuBaHus;

6) kd =0,2-0,25 — anA LeHTpaNbHON CTyNeHN NnoaseLunBaHus.

13.9.1 LUuknunyeckyto AONTOBEYHOCTb NPYXUH NOATBEPXAAIT UCNbITAHUAMMN Ha LMKINYECKYHO AO/TTOBEY-
HocTb no FOCT 32208.

13.9.2 Mpwu ncnbITaHNAX Ha LMKANYECKYIO [O/ITOBEYHOCTb CKOPOCTb Harpy>XXeHus He fo/KHa npesbiwatb
KPUTMYECKOro 3Ha4yeHus1, onpegensemoro no opmyne:

(13.19)

rae PT cooTBeTCcTBYeT HanpsbkeHusam tms coopmyrne (13.18),
Pp onpegensitot no chopmyne (13.14). Tp HaxoAUTCSA ANSA cuibl P B COOTBETCTBUM C peKOMeHgauussmm
13.9;
p - NIOTHOCTb MaTepuana NpPyXwHsbl.

14 TpaBuna pacyeTa Ha CONPOTUBJ/IEHNE YCTAIOCTU OCHOBHbIX Y3/10B Ky30Ba U
TesNexKn

14.1 ConpoTuB/EHNE YCTAsIOCTU OLEHMBAIOT A/1A AeTasieli BaroHoB, paboTalowux B YC/0BUSAX
CUBHOTO BUGPALMOHHOIO HarpyxeHus no opmyne:

(14.1)
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roe cad — amnanTyfa YCTaHOBUBLLETOCS pexuma, 3KBUBAIEHTHOroO Mo NoBpexAaloLlemMy AeliCTBUIO IKCMy-
aTauMoOHHOMY pexumy:
agN— npegen BbIHOC/IMBOCTMW A1 HATYPHOW AeTasin Npu yCTaHOBMBLLEMCS PeXxvMe HarpyxeHus n 6aso-
BOM yncrie uyuknos NO- 107,
[n] — ponyckaemoe 3HauveHue KoadhbduLmeHTa 3anaca CONpoOTUB/IEHNUA YCTanocTu, NpuHNUMaemoe B 3a-
BMCMMOCTW OT YC/I0BWIA pacyeTa.
a) Npu Mcnosib30BaHUN HAAEXHbIX IKCNEePUMEHTaNbHbIX AaHHbBIX O PeXuMax aKcrnyaTauMoHHON Harpy-
XEHHOCTW 1 MPOYHOCTHLIX XapakTepUCTUK fieTann C y4eTOM BEPOATHOCTHOro paccemsanma (njr 1,2 - 1,4:
6) Npu HaMuuuM NPUBGANXKEHHbIX AAHHbIX O MPOYHOCTW AeTann WIN pexuMax ee Harpy>XeHHOCTU
[A]r 1,5-18.
B) MNPV UCMOMNb30BaHUN NPUBIMKEHHbIX AaHHbIX O NMPOYHOCTU AEeTanin U pexmnmMax ee HarpyXeHHOCTU
[n]r 1,8-2.2.

MpumeyaHune — [insa 60nee OTBETCTBEHHbLIX AeTanel (LWKBOPHeBble 1 XpebToBas 6anka, paMbl Tenexek, Haf-
peccopHble 6anku) pekomeHAyeTcs NpuHUMaTh 6oMblune 3HaueHus [n].

14.2 TMpefen BbIHOCMBOCTU HATYPHOI AeTanu onpefensioT no hopmyne:

B-1
aw aﬂ ] (142)
roea., — npegen BbIHOC/IMBOCTK r1afKoro ctTaHaapTHOro 06pa3u,a, onpe,qenﬂeMblﬁ no cnpaBOYHbIM AAaHHbLIM

nnun akcnepumeHTy no FOCT 25.502:
(Kn)k— 06t KO3 DULMEHT CHMKEHNA YCTANIOCTHOIN NPOYHOCTK, ONpeAensieMblii No CNPaBOYHbIM AaH-
HbIM (1, Tabnuua 3.3], oTpacnesbiM cTaHgapTamI* n aop. uam nNo pesynbTatam UCNbITAHWA NOJ06-
HbIX geTanei.
14.2.1 Mpwn OTCYTCTBUM IKCMEPUMEHTANbHBIX AaHHbIX BEIMUMHY a., BbIYACASAT N0 3MNMpuUYeckoit dhop-
myne:

c., = (0.55 - 0,000158)00. MMa. (14.3)

rae 00— npeden NPoYHOCTU CTanu AaHHol Mapku B [MMa].
3HaveHve T_, onpegenstot no gopmyne:

T.~0.60", (14.4)
roe a., onpegensetca no popmyne (14.3).

14.2.2 Ecnn no pesynbTatam WCnbITaHWii Ha CONPOTUB/IEHNE YCTaNIOCTV HATypHbIX AeTaseil npu acum-
METPMYHOM LMK/IE C aMMTY0i 0amn CpeHUM HanpshXeHVeMm Lukna ¢ T NosyvyeHo 3HavyeHne nokasarens T
KpuBOI1 ycTanoctu Benepa v konnyecTtse LMKI0OB A0 paspyweHns Np, To oaWms doopmynsl (14.1) onpegensioT
no gopmyne:

- ﬂ; 40,0, (14.5)

MpumeyvaHune - Ncnonb3osaHne popmynbl (14.5) ponyckaetcsi, ecv BbIGOPOUHbIA KOIDULNEHT TMHERHOI
Koppensauun r Mexgy norapudmamy amnantyg lgoaun umcnom uuknos IgN yaoBneTsopseT ctaTucTuke:

umetowei pacnpegenernme CTblOAEHTA C K = M- 2 CTENEHAMU CBOGOAbI (/11— YMCNO UCMbITAHHLIX 06pa3LoB), rae 1, K—
3HayeHne kBaHTUAN typoBHS P = (1 - 0/2) (06blYHO Ha3HauatT a = 0,05).

14.2.3 [na yrnepoanctoil n HU3KONErMPOBAaHHON cTasnell nokasatenb T KpuUBOW ycTtanocTu Benepa npu-
6vKEeHHO onpefenstoT no opmyne:

™R (14.6)
nn6o no metogmke MOCT 25.504, nm60 No cnpaBOYHbIM AaHHbIM (1, Tabnuua 3.4).
11 B Poccuiickoil ®epepaummn nogobHble AaHHble cogepxartcs, Hanpuvep, B FTOCT P 53337—2011 CneuunanbHbli

NoABWXHOI cocTaB. Tpe6oBaHNs K NPOYHOCTW HECYLLUX KOHCTPYKLUWIA U AMHAMUYECKUM KayecTBaM.
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14.3 [Mpn HaNMuUM CTaTUCTUYECKUX AaHHbIX aMMIUTYAy YCTaHOBMBLUETOCSH 3KBMBASIEHTHOIO pexunma
onpeaensoT no opmyne:

<b3 (14.7)

rae Tp — pacueTHbIli CPOK CNyX6bl NpU HENPEepPbLIBHON paboTe, CeKyHA;
f9 — adphbekTBHAA YacToTa AUHAMUYECKMX HANPSHKEHWI;
pw— [0NA BPEMEHU, MPUXOAALLAACSA Ha ABUXEHVE CO CKOPOCTAMM
kvi— uncno paspsgoB ckopocTeli ABMKEHUS;

B, . (14.8)
)
rae aa-— W YypOBeHb aMnanTyg AMHaMUYeCKUX Hanps>XeHun ansa ABMXeHUAa B bM UHTepBasie CKOPOCTen;
p,N — 4acToCTb NOSIBIEHNSI aMNIUTY A, HANPSHKEHWIA j -1 yPOBHSA B i-M MHTEpBase CKOpoCTel.
14.3.1 PacueTHblli CpOK CNYX6bl ONpeaensitoT no popmyne:

Mp- 365 103~ T,K,p,
v

roe Lc— npoekTHbI cpefiHecyTouHbI NpoGer BaroHa, Kv;
— CcpefHsas CKOpoCTb ABWXEHUs, M/c. onpegensiemast no dhopmyne:

- X« . (14.9)

rae v; — CpeaHsas cKopocTb MHTepBana [b,, npuHuMaemas no tabnuuam 14.1.14.2.
Ty— KaneHAapHbli CPoK Cyx6bl BaroHa (ysna), feT.
KB — KO3hhMLMEHT, yunTbIBaOLWMIA BPEMSA HaX0XAeHUs BaroHa B paboyem napke. MNpu pacyeTtax cre-
ayeT npuHumatb Kop = 0.85.

Ta6bnuya 141 — PekomeHgyeMble 3HaveHus pJ1no uHTepsanam CKOpocTel ABMXEHUS [n. ANA BaroHOB C KOHCTPYK-
LLMOHHOW ckopocTbio 45 M/c (160 km/u)

T, Py Fo, Fo, P«
0—125 0.02 22.5—25.0 0.12 35.0—37.5 0.04
12.5—15.0 0.05 25.0—27.5 0.15 37.5-40.0 0.03
15.0—17.5 0.07 27.5—30.0 0.13 40.0—42.5 0.02
17.5—20.0 0,10 30.0—325 0.10 42.5-45.0 0.01
20.0—22.5 011 32.5—35.0 0.05

MpumeyaHune — Mo copmyne (15.9) bT= 25.4 kr/c.

Ta6nuuya 14.2 — PekoMeHAyeMmble 3HAYEHWUS P~ No MHTepBanam CKopocTei ABumxeHUs Abi Ana BaroHOB C KOHCTPYK-
LIMOHHOI ckopocTblo 55 m/c (200 km/u)

Jo, Pu w, Py An, Pu
0—125 0.01 25.0—27.5 0.09 40.0—42.5 0.05
12.5—15.0 0.02 27.5—30.0 0.11 42.5-45.0 0.03
15.0—17.5 0.03 30.0—325 0.13 45.0—47.5 0.02
17.5—20.0 0.05 32.5—35.0 0,12 47.5—50.0 0.02
20.0—22.5 0.06 35.0—37.5 0.10 50.0—52.5 0.01
22.5—25.0 0.07 37.5—40.0 0.07 52.5—55.0 0.01

MpumevaHnne — Mo dopmyne (15.9)um= 31.0 m/c.
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14.3.2 OdheKTUBHYIO YaCTOTy ANHAMUYECKMX HAMPSHKEHUIA onpeaensoT no opmyne:

(14.10)
2n
rae u; — LeHTpMpoBaHHble MOMEHTbI pacnpegeneHus nopsgka /. Mpu Hanmummn cnekTpanbHoi nanotHoctn S(f)
MOXHO M0/b30BaTbCs (DOPMY/I0i

j f2S(f)df
o (14.11)

14.3.3 Tpu npubnamxeHHbIx pacyeTax [, BbIYMCAAT No hopmyne:

(14.12)
* 2ny »

11 — Ansa Ky3oBa BaroHa.
roe K, - 12 — pana obpeccopeHHbIX YacTel Tenexku;
15 — [ANnst HENOAPECCOPEHHbIX YaCTel TeNexku.

14.3.4 MNpv NOCTPOEHUN TUCTOTPAMM AN HAX0XAeHus pn, n3 hopmynsl (14.8) HE06X0AMMO MCMNOb30-
BaTb METOAbl CXemMaTtusaLlmm caydaiHbiX NpoueccoB, U3noxeHHole B FOCT 25.101.

14.4 Tpwv nonb3oBaHUK hopmMynoii (14.8) yunTbiBaOT aMNAUTY bl A€ACTBYOLNX HANPSHKEHWA BENNYK-
HoOW He meHee 10 MMMa gns ctanein n He MeHee 3 Mla ANs anlOMUHMEBLIX CNAaBOB, HO He 6onee 75 % oT
3HauyeHus npegena Tekyvyectun (YC/IOBHOrO Npefena Tekyyectun) matepuana.

14.5 MNpun OTCYTCTBUM CTATUCTUYECKUX AaHHbIX N0 amnauTygam B copmyne (14.1) npu npoBepke co-
NPOTUBNEHNA YCTaNOCTN NPOEKTUPYEMOTO y3/1a UCMO/b3YT BE/IMYNHY PacyeTHON amnaunTygbl oap, KOTOpyio
BbIYNCNAT A1 AUHAMUNYECKUX Harpy3oK, npesycMoTpeHHbIX npu [l pexume akcnayartaumm:

(14.13)

rfe o,p— pacyeTHble HanNpPsXXeHUs 0T HOPMATUBHBIX AUHAMUYECKNX HArpy3oK.

14.5.1 Mpw BbluncreHnsx no popmyne (14.13) ons anemMeHTOB Ky3oBa N = 3. a HaNpPsHXKeHUs CyMMUpY-
I0TCS B COOTBETCTBUM C Tabnuueii 6.1 oT BepTUKanbHOl AnHaMUYecKoii, 60KOBOW AMHAMUYECKON U NPOAO/Ib-
HOW AvHamuyeckoii. Mpy onpegeneHnun HanpsHKeHWin ANs LKBOPHEBbLIX Y3/10B U LUKBOPHEBbIX CTOEK A0/MKHbI
6bITb yuTEHbI TpeboBaHus 6.3.4.

14.5.2 MNpwu BbluncneHusx no coopmyne (14.13) AN 3NEMEHTOB TENEXKN M = 4. a HaNPsHKEHUA CyMMU-
pytoT no 6.16.1 oT: (1) BepTMKanbHOI AMHAMUYECKOW Harpysku. (2) 60KOBbIX FOPU30HTa/IbHbIX cu. (3) BEPTU-
KanbHO KOCOCMMMETPUYHON Harpy3kv 1 (4) Cun nHepLun nNpyu TOPMOXEHUW, UCXOAA 13 3ameanenns 0.24. npu
3TOM AN HAAPECCOPHOro 6pyca cneayeT yuuTbiBaTb ykasaHusa 6.3.3.

14.5.3 Bonee TOYHO 0 &3 A1 paMbl TENIEXKN ONpeAenalT No hopmye, yunuTbiBatoLen pasHyto 4acTocTb
MpoLLeCcCcoB:

eM .i
*i«l+i *2 - o 1-7(E2n] ¢e3n]) ¢fan%es . (14.149)
1-2
roe n,------------ OTHOCUTE/IbHbIE HANPSHKEHWSA B COOTBETCTBUM C Hymepaunei 14.5.2.
°1p
£ - ”—‘)r — OTHOCUTESIbHOE BPEMSA CYLL,eCTBOBaHUA HaNpsXKeHun a
T\ab)
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U -

rae Cy, Cr— XecTKOCTW BCOX NPYXUH OYKCOBOro NofBeLuMBaHNs OfHOW TeNeXkn B MoNepeyHoM 1 BepTukab-
HOM HarpaBiEeHUsAX.
Mpu oTcyTCTBMM Aa@HHLIX No Lla”) npuHumatotr = 1,/= 2, 3, 4.
14.6 PekomeHayeTcsa npu onpegeneHun KoapULNEHTOB 3anaca CONpPOTUBIEHUA YCTanoCTh pacyeT-
HbIM nyTem (M NpyU 3KCNEepPUMEHTa/IbHOM, ec/iv NpeABapuTeslbHO NPOBOANTCA pacyeT) NPOBepPATb Te 30HbI
KOHCTPYKL MK, B KOTOPbIX BENUK KOSMAPULMEHT XECTKOCTU HAMPSHXKEHHOTO COCTOAHNA Ka:

2a
0,-03

rae o, ,03 — r/1aBHble HanpPsXXeHns.

15 TpeboBaHMA K AMHAMMWUYECKUM KayecTBaM BaroHa 1 npaBuia UX OLEHKK

15.1 ins obecneyeHns Hagexalmx Xo40BbIX Ka4eCTB NaccaXnpcKoro BaroHa cnefyeT obecneumsartb
cnepylowme BeNMUMHbI cTaTuyeckoro nporuba fet:

a) NPy KOHCTPYKLMOHHbIX cKOpOoCTAX A0 45 m/c (160 km/4) He meHee 200 MM nog 6pyTTo;

6) NPV KOHCTPYKLMOHHbIX CKOpPOCTAX 40 55 m/c (200 kv/4) He meHee 240 MM nog 6GpyTTO:

B) A19 NOYTOBbIX, GaraXHbIX W CrneLlmanbHbIX BaroHoB He meHee 130 MM npu ckopocTax Ao 120 km/y u
He MeHee 145 MM npu ckopocTax 4o 160 km/u.

15.1.1 CraTnyeckme npornbbl NoABeLINBaHNA NOA4 Tapoli U nog 6pyTTo A0/MKHLI 06ecneunsaTtb aBToMa-
TUYECKYI0 CLenIsseMoCTb BaroHOB.

15.1.2 CtaTnyeckunii nporn6 6ykcoBOW CTyneHn nogselunBaHus criefyeT HasHavyaTb B npegenax (15-
40) % OT NOSIHOrO cTaTuyeckoro npornba. JonyckaeTcs OTK/IOHEHME OT yKa3aHHOro pasbueHust Npornbos Ha
20 % B MeHbLUY0 WM 60/IbLLYI0 CTOPOHY NPW COOTBETCTBYIOLLLEM TEOPETUYECKOM 060CHOBAaHWMN C 06513aTe b-
HbIM 3KCMEPUMEHTa/IbHbIM MOATBEPXAEHNEM.

15.1.3 [lonofHUTENBLHO pacnpejenieHne ctaTuyecknx npornbos no cTyneHsamM noAseLlumBaHus npoBeps-
10T N0 YCNOBUIO OrpaHNYeHns BaSIKOCTU Ky30Ba Mo Tapol v nog 6pyTro:

*2 (15.1)
fot(h~AhJ

roe f6 — nporn6 6ykcoBoro nogseLunBaHus;
26, — nonepeyHoe paccTosHNE MeXAY OCAMU NPYXWH LieHTPasibHOro nogseLlnBaHns;
2b2 — nonepeyHoe pacCTostHue Mexay 0CAMU NPYXWH 6YKCOBOro NoABeLLnBaHuns;
— BbICOTA L.T. Ky30Ba OT OCY KOJIECHOI Napbl, Ha3Ha4yaemas B COOTBETCTBUM C ykasaHuaMu 6.16 T,

[/Im— paccTosiH/e OT MeTaueHTpa A0 L.T. Ky30Ba: BeMUYnHA A/»M o/KHA 6bITb He MeHee 1.5 m.

15.1.4 B cfiyyae UCnosib30BaHWs MOABELIMBAHUS C HEIMHENHBIMW XapaKTepucTuKamMmn NpuBeAeHHYH
XecTkocTb Crh nog, cTaTuyeckoli Harpy3koii onpeaensioT no copmyrne.
dP| (15.2)
dFlp-px- '

Mpwn 3TOM cTaTUyecknii Nporné BblYUCAAT No chopmyne (13.5).
M3 ycnosna HEBO3HWMKHOBEHUS MapaMeTpUYeckux Pe30HaHCOB AOJ/HKHO BbINOSHATLCA YyC/oBMe: npu
P= (0.7 - 1,3)Pct usmeHeHnune C fo/mKHO 6bITb He 6onee 15 %:

IACI5 0.15Cnp. (15.3)

15.2 [opu3oHTaNbHOE MoApeccopuBalive KysoBa onpegensieTcs A/IVMHOW NPUBELEHHOIO MasiTHUKa /rp
LLeHTpa/IbHOr0 NoABELUNBaHNSA, KOTOPOE A0/HKHO ObITh HE MEHee:

a) 4nA naccaxmnpcknx saroHos 400 Mm;

6) 4151 NOYTOBLIX, GaraxHbIX 1 cneynanbHbix 300 MMm.

NMpumeyaHune — B cnyyae HapyLleHUs orpaHnyeHnii cnedyeT NpUMeHATb 6o/1ee ToYHble TeopeTUYeckne oLeHKN
Ansa /npc yueTom pekomeHzauumii pasgena 13 n/vnu akcneprMMeHTanbHy0 NPOBEPKY BbINOIHEHNS OrpaHuyeHnin Tabnuupsl 15.1.
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15.2.1 B cniyyae, ecsiv ropusoHTasibHoe nogpeccoprieaHne obecrneyrBaeTcs 3a CYET YNpyrux CBOCTB
3/1IEMEHTOB BEPTMKA/IbHOTO NOABELUMBAHUA NPU KX AeOPMUPOBaHUN MOMNepeYHbIMM 60KOBbIMU cuiamu /mp
onpeaensioT no opmyne:

‘nmp-1t”° (15.4)
crx
roe P — BepTukasibHaa ctaTmyeckan Harpyska, npuxofaLlancs Ha Tenexky,
Cyl — cymmapHasi ropM30HTasIbHast XXeCTKOCTb BCEX KOMM/IEKTOB LIeHTPasIbHOrO NoABELUNBAHUA TEIEXKN,
BblUMCNsiemMas B COOTBETCTBMM C yKasaHuAMU pasgena 13.
15.2.2 B cnyyae WapHUPHO-COYSIEHEHHON MH0/IbKA C BEpPTUKa/ibHbIMK Nnogseckamu (pucyHok 15.1) /mp
BbIYUC/IAIOT MO hopmyne:

Mp--~-4ub .— 2— . O«/-H, (15.5)

Pa

roe b — anvHa cepbriu.
| — AnvHa noasecku.
H — BbICOTa NPYXWH NOfA BEPTUKANIBHON CTATUYECKOl Harpy3Koii.
— CymMmMmapHas yr/ioBas XecTKoCTb BblUMCAsieTCA B cOOTBETCTBMM € 13.1.

PucyHok 15.1 — CxeMma LuapHUPHO-COUEHEHHOI I0MTbKM C BEPTUKA/bHLIMU NOABECKaMu

15.2.3 MpuBeaeHHY ANIMHY OLHO3BEHHOW MtoneyHoli nogseckn (pucyHok 15.2) onpeaenstooT no dop-
Myne:

(15.6)

roe b — gnuHa cepbru.

PucyHok 15.2 - Cxema 04HO3BEHHOM /Il0N1eyHoi NoABECKM

15.2.4 MpuBeAEHHYIO ANNHY B Crlyvae N0NbKU C HaKTOHHbIMK noggeckaMun (pucyHok 15.3) onpegensiot
no dpopmyrne:
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ha
/np Wcosa(l—gMpa), (15.7)

roe J/lu— BbicoTa OT L,.T. Ky30Ba [J0 OCM HUXHETO /1l0/1IeYHOro 6pyca,
a — Yron Hak/IoHa NoABECKM K BEPTUKAN.

MpumeyaHune -UN3 ycnosua obecneveHns Ahu 21,5 m no 16.1.3 BbiTekaeT Tpeb6oBaHme a s 15"

PucyHok 15.3 - Cxema Nt0/1IbkN C HaK/IOHHbIMUW NoABeckaMu

15.2.5 [nsa yTouHeHus 3HavyeHuii /mp no 15.2.1—15.2.4 cnepyeT nonb30BaTbCA MOJIHOM pacyeTHOW cxe-
MOli BaroHa B BUAE CUCTEMbl TBEPAbLIX TE/. COeAVHEHHbIX MeXAy Co60li ynpyrummu (Npu Heo6xo0AMMOCTU - He-
NvHelHo-ynpyrmmu) ceasamu. JlemndmpoBaHue npu 3TOM yuuTbiBaTb He cnegyeT. MNepemMelyeHns TBepabIX
Ten cnepyet NpUHUMaThL B BUAE, NpeacTaB/ieHHoM B 6.16.

15.3 B LeHTpasbHOM PeccopHOM MOABELUVMBAHWMN BarOHOB C NPYXWHaMU crefyeT NPUMEHATb UCKTOYM-
TENbHO rmapasnmueckve gemndeps.
15.3.1 [nsa raweHns BepTuKasbHbIX KOMebaHni noTpebHbIli KO3ahULMEHT CONPOTUB/IEHNS OLHOrO

Aemndepa Heob6xoaMmo BblibupaTh No hopmyrne:
P, kz =0.2-0.3. (15.8)

rae nNX— Yucno racuTeneil BepTUKasibHbIX KofebaHnii Ha Tenexky;
Cx — BepTuKasibHas XeCTKOCTb LeHTPasIbHOTO MOABELUVBAHUSA TENIEXKN:
fct — cTaTnyeckunin nporn6 nopg 6pyTTO.
15.3.2 [na raweHns ropnsoHTanbHbIX KonebaHnii Ko3thULMEHT CONPOTUBAEHUS OfHOrO Aemndepa
Heo6xo0AMMO BblGMpaTh No hopmyne:

(15.9)
Py
rae /np onpegensioT B COOTBETCTBUM C pekoMeHgaumnammu 15.2.1—15.2.4 (unmn 15.2.5);
ny — YNCNO racuTesieil ropu3oHTasIbHbIX KONeGaHW Ha TENeXKy.
15.3.3 [JlonyckaeTca COBMeCTHOE ralleHne BepTUKasIbHbIX W FOPM30HTa/IbHbIX KonebaHuii ¢ NOMOLLbIo
HakKMNOHHbIX Aemndepos. Mpu aTOM yron HaknoHa gemndepos K ropn3oHTylla BblUMCAAIT Mo hopmye;

«»arctg”™-260-, (15.10)
Py

roe pr, PyonpegenstoT no popmynam (15.8), (15.9), a koathuUUMeHT COnpoTUBIEHUA HAKTOHHOrO AemMndiepa
P BbluncnsAoT no copmyne:

P=Px-Py. (15.11)

1>OrpaHuuyeHune (15.10) o3HayaeT, YTO He Bce gemndiepbl MOryT MCNONb30BaTbCA A1 COBMECTHOMO ralleHus.
B Poccwiickoii ®egepaumnmn, cornacHo FOCT P55184—2012. ons COBMECTHOTO ralleHus MoryT NPUMEeHsITbCS TMapaBnu-
yeckue gemndepsl TUnos L, n UB.
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15.3.4 B cnyyae HakNOHHbIX racuTeneil A4na BbiNOAHeHUs TpeboBaHus 15.3.3 k03adhrLMeHTbI Kr, Ky B
hopmynax (15.8) n (15.9) foMKHbI 6bITb CBA3aHbI HEPABEHCTBOM:

(15.12)
15.3.5 [JonycxaeTtcsa nsmeHeHne npegenbHbix 3HadeHuii kt n3 coopmynbl (15.8) v ky u3 popmynbl (15.9)
AN BbINONHEHUA TpeboBaHuii 15.3.4 B cnyyas NPYMEHEHNS HaK/MOHHbIX racuTesnei.
154 Ana raweHns kone6aHwin rasionMpoBaHnNa pambl TENEXKM AO/KHbI 6biTb NpeAycMoTpeHbl Bykco-

Bble racutenun konebaHuin. OTCyTCTBUE GYKCOBbLIX racuTesieil f,Oo/IKHO 060CHOBbLIBATLCSA B KaXA0M OTAE/IbHOM
cnyyae pacyeTHbIM NyTeM C 0653aTefIbHbIM 3KCNEepUMeHTaIbHbIM NOATBEPXAEHNEM BO BPEMS XOA0BbLIX WC-
nblTaHWIA.

15.4.1 KoadhhmumeHT conpoTUBNEHNS TMAPABANYECKOTO racutens 6yKCOBOI CTyneHW NoABeELUVBaHUS
onpegensaoT no opmyne:

JJZcz
P-(0,5-0.6). f (15.13)

rae Joy — MaccoBblli MOMEHT MHEPLMW pambl TENEXKU;
Cr — XecCTKOCTb PECCOPHOro KoMmnsekTa 6yKchbl Ha 0AHY GyKCy;
2/r — 6a3a Tenexku.

15.4.2 Mpy ncnonb3oBaHUM (OPUKLMOHHBIX racutenell cuia TPeHUs [O/MKHA cocTaBnsaTb (3—4) % pac-
YeTHOW CTaTUCTNYECKON Harpy3ku Ha PeccopHbIi KOMMIEKT nog 6pyTTo.
15.5 [onyckaeTtcs BbIxog 3a orpaHnyeHus, nepeymcierHsle B 15.3.1.15.3.2.15.4.1 1o 20% B MeHbLUYIO

UK GOJbLLIYIO CTOPOHY NPY COOTBETCTBYIOLLEM TEOPETUUECKOM W/MK IKCMEePUMEHTaIbHbIM MOATBEpPaAeHN-
CM XO[10BbIX Ka4yecTB.

MpuMeuyaHue — lNpy TEOPETUYECKOM NOATBEPKAEHM XOL0BbIX KAUECTB HEOBXOAUMO YUUTbIBATL, MO KpaliHel
Mepe, U3IMGHYH XECTKOCTb Ky30Ba B BEPTVKaUTbHOI MIOCKOCTU.

15.6 KoadhpnumeHTbl BepTukasibHol KRa U ropu3oHTanbHoM K,t AMHAMUKM, BepTUKa/lbHbIE ar ropU30oH-
TasbHble (MonepeuyHble) ay YCKOPEHWSI Y paMHble cibl Hp MOryT npefBapuTenibHo onpeaenstbes no hopmy-
flaM. NpuBefeHHbIM B pasgese 6, a Takke Ha OCHOBAHMM KOMMbIOTEPHOIO MOAENMPOBaHUs. OKoHYaTe IbHbIe
BbIBOAbI O NPUEMIEMOCTU NEPEUYUCIEHHbIX JUHAMUYECKUX NokasaTeneli Ao/kHbl 6biTb caenaHbl Ha 0CHOBA-

HUK pe3ynbTaToB AUHAMUYECKNX XOA0BbIX UCMbITaHWA. MNpeaenbHO AoNYCTUMbIE 3HAYEHNA ANA HUX NpuBeje-
Hbl B Tabnmue 15.1.

Ta6nunya 15.1 — MNpeaenbHo AONYCTUMbIE 3HAYEHNS KOIDPULIMEHTOB AUHAMUKI 1 YCKOPEHWIA

IMokasaresm
rIemeHT rarova
mm i m
Ky30B 0.25 — — 0.25 0,15
06peccopeHHble YacTU TeNEXKU 0.40 0.20 0.30 0.40 0.20
-j =a |g

MpumeyaHne — PQ— cTatnyeckas Harpyska oT ocvi Ha pesibC.

15.7 Moka3aTenn N1aBHOCTU XoJa B BEPTUKasIbHOM WO 1 ropusoHTanibHoi W, (nonepeyHoli) nnockocTax
onpegensaloT no metogy LUnepnuHra. Vix pekomeHayemble n npefefibHble 3HauyeHus npueefeHsl B Tabnuue
15.2.

Tab6nuya 152— PekoMeHayemble 1 MakCUMasibHO fonycTuMble nokasaten Waun We

KOHCTPYKUMOHHaSA CKOPOCTb, Ky . .
pexoveHayemb I MaKCUM&/TBHO JO0MyCTVIMbIA

160 2.8 (3.5) 3.25 (3.75)
161—200 27 3

MpumeyaHne —B CKOBKax YKa3aHbl 3Ha4eHNA A/1A NOYTOBbIX, 6araxHbIx 1 Apyrux cneuyasibHblX BaroHOB.
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OnpepeneHne nokasatenein Waun Wr pacyeTHO-3KCNEPMMEHTa/IbHLIM U paCYETHLIM MyTEM crieAyeT npo-
BOJAMTb B COOTBETCTBUM C MPUIOXEHNEM B.

15.8 OueHKy YpoBHS BUGpauuii No 3Ha4YeHAM BUOPOCKOPOCTER U/nanm BUGPOYCKOPEHWIA OTAEMNbHbIX 30H
N Y3/10B NacCaXXUpCKNX BaroHOB NMPOU3IBOAAT ANA BEPTUKaSIbHOro U roOpu3oHTasIbHOro HanpaBneHmﬁ NHTE-
rpasibHO Mo BCEMY CMEKTPY YacToT (8o 80 I'u) 1 passenibHo No TPETbOKTaBHLIM MOI0caM. YKa3aHHbIe OLEHKU
cnegyeT NPOU3BOANTL UCK/IOUNTENBHO 3KCNEPUMEHTaSTbHBIM MyTeM. KONMYecTBO 30H 1 Y3/10B, a Takke BUA0B
3amepoB (BMOGPOCKOPOCTH, BUOPOYCKOPEHNSA) [O/MKHO 3afaBaTbCA B TEXHUYECKOM 3adaHun. TexHosorus 3a-
MepPOB ¥ NpasBuia nx 06paboTKN U3N0XEHbI B HALMOHANbHbLIX HOpMax1>

MpumeuaHune — Mpu npeBbieHun o 20% AONYCTUMbIX YPOBHEW BUOPOYCKOPBHUIA (BUGPOCKOPOCTEN) B OT-
[eNbHbIX TPETbOKTABHbIX N0O/0Cax CO CpeHereoMeTpuyeckoii YactoToii 6onee 16 Iy pesynbTatbl NpU3HAOTCA y40BAET-
BOPUTE/IbHBIMW NPY BbIMOSIHEHUN UHTETPaNbHOTO KPUTEpPUS.

15.9 OueHKy YCTOWYMBOCTM NPOTUB CXOAa C pesibC NPOM3BOAAT ANS HaberawLlero n HeHaberawLero
Konec no dpopmyrne:
rxlz 2- (15.14)
top- 0,25
rae e - — - ,
14 0.25 fgp

P — yron HaknoHa ob6pasytowieli rpebHs Koseca K ropu3oHTasibHON ocu (415 Kofnec ¢ npodmnem no
rOCT 10791 p = 60°).
BepTuKasibHYH0 COCTaB/ISIOLLYIO CU/bI PeakLuyn HaberatoLLEro Kosieca Ha rofoBKy pesibca HaxoaaT ro chopmyse:

=20JeXk, - *,)¢ H, ¢ (15.15)
BepTuKanbHy0 COCTaBAAOLWYIO CU/Tbl PeakLuyn HeHaberatLero kosieca HaxogaT no copmyne:
Pa2=20Je,k, ¢ K2)+ H, ¢ gKov (15.16)

rae Ow — Bec 06pecCopeHHbIX YacTeil BaroHa, AeicTBYIOWMX Ha LWeliKy ocu:
Q-ngT

rae Q — Bec BaroHa:
gin — Bec Heo6PEeCCOPEHHbIX YacTel, NPUXOAALMIACA HA OJHY KOJIECHYIO napy,
N — 4YMCNo oceii BaroHa:

e -1(b-a,).

roe /| — paccTosiHMe mMexay TouykaMu KOHTakTa kosiec ¢ penibcamu (/ =1,555 m),
2b — paccTosiHne mMexfay cepefuHamu Lweek ocu,
a, — paccTosiHme OT TOYKM KOHTaKTa Koseca C peslbCoM [0 CepefunHbl LIeiky 0cu co CTOPOHbI Haberato-
wero koneca (a, = 0,217 wm).

e2”y(b-ar),

rae a2 — paccTosiHe OT TOUKM KOHTakTa Kosieca ¢ pefisCoM A0 CepefjuHbI Leikn ocn Co CTOPOHbI Henabera-
towtero koneca (a2 = 0,264 wm).

roe Hp— pamHas cuna, onpegensiemast no popmyne (6.7).
r— paguyc Koneca.
KoahdpmumeHTsl K] 1 K2 onpefensaoT no popmynam:

", =1-0.75
1> B Poccuiickoli ®epepaunn geiictyet OCT 24.050.28— 81 BaroHbl naccaxupckme. MeTofbl U3MEPEHNS U OLEeH-

Kv BUGpaLmii.
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rae KaB BblYMcnsT no gopmyne (6.3) 415 06PECCOPEHHbIX YacTeil Tenexkn. Fopu3oHTaIbHY COCTaB/sA0-
LLYI0 CUNbl peakuun HaberatoLLero Koneca Ha rofloBky penbca onpegenseT no opmyne:

P6 =Hp + 0.25P02.

MpumeuaHne — Pacyer no chopmyne (15.14) npovn3BoanTCS 4151 BaroHa Nog Tapoii 1 nog 6pyTTo.

15.10 OueHKy MomnepeyHoii YCTOWUMBOCTY BaroHa OT ONPOKUAbIBAHUSA B KPUBbLIX OT AelCTBUS GOKOBbIX
CW MPOV3BOASAT MO hopmyrie:

ko-% r*[1<n 1*,M 4. (15.17)

roe PCL— cTaTuyeckasn BepTukasbHasa cuna AasfeHuns Kosieca Ha pesbe:
P — aMHamnyeckas BepTuKasibHasa cuna AaBneHus Koseca Ha pesbCe.

BenvunHy PA, BO3HMKAIOLLYO 13-3a AeliCTBUS LeHTPOOEXHOW 1 BETPOBON HAarpy3ok, credyeT onpeje-
NATb N0 TBEPAOTENLHOW CXeMe BaroHa. [ns yyeTa reoMmeTpuyeckoin M3MeHAeMOoCT CXeMbl AOCTATOYHO MC-
nosb3oBaTb YNpoLleHHble hopmynbl (6.9). MNpu 3TOM ANA LEHTPOGEXHON cunbl cregyeT UCXOAUTb M3 HeMo-
raleHHoro yckopeHus no 6.16.2, a BeTpoByl0 Harpysky 3agasartb B COOTBETCTBMM C 6.15.

15.11 ins o6ecneyeHns TpeboBaHWii KOMGIOpTa HM3LWAsA YacToTa U3rMGHbLIX kKonebaHuit Ky3oBa B BEpTU-
KasIbHOM NI0CKOCTU A0/MKHA ObITb OrpaHNyYeHa CHU3Y.

15.11.1 Mpu BUOGpaLMOHHBIX CTEHAOBbLIX MCNbITAHWAX 060PYA0BAHHOTO Ky30Ba Mof Maccol 6pyTTo T6
HM3LWas M3rmbHas yactoTa B BEPTUKA/IbHOW NIOCKOCTM A0O/MKHA 6bITb He MeHee f6 = 8 Tu.

MpumevyaHne — BCydae VCMbITaHWIA H6060py,EI,OBaHHOI'O METaJ1/TNHECKOro Ky30Ba Maccon T, nepexog or

MOJTy4EHHON AN Hero YacToTkl f, Kk yacToTe 6 npoBoauTcs Mo chopmyse /6 - kn&fH

1.2—1.3 — npy HaNM4YKMU NOMNEepPEeYHbIX NEPEeropooK (OAHOITAXHbIN 1 ABYX3TAXHbIA BaroHbl)
1— npu OTCYTCTBUW NONEpeyYHbIX Neperopoaok

3HaueHwue /rH6 YTOUYHAIOT Ha OCHOBAHWMN 3KCMEPUMEHTasTbHbIX AaHHbIX.
15.11.2 [na npefBapuTenbHbIX pacyeToB HU3LWLY COBCTBEHHYH YacTOTy U3rMBHbIX KoNebaHuii onpeae-
NAT no chopmyne:

(15.18)

rae L — anvHa KysoBa Mo KOHLEBbIM CTeHaM;
J — MOMEHT UHepLMn cpefHero ceveHus Ky3oea, onpefensemMblii C y4eTom pefyLupoBaHus, NnpoBoayMOro
c yyeToMm TpeboBaHuii 8.3.1-8.3.4;
[, — NoroHHas macca Kysosa 6pyTTo.
YacToTa, onpegensemas no gopmyne (15.18) gomkHa 6biTb He MmeHee 10 Iy,

15.11.3 [ns yTOYHEHHbIX pacyeToB YacTOTbl U3rMOHbLIX koNebaHunii Ky3oBa B BePTUKaNbHOM NA0CKOCTH
cnefyeT MCNONb30BaTh PacHeTHY CXeEMY B BUEe NIOCKOW (NPpOCTPaHCTBEHHO) CBOGOAHOW 6anku ¢ KyCOUYHO-
NOCTOAHHLIMW MO A/IMHE MACCOBO-TeOMETPUYECKUMI XapaKTepucTukamm, CTyneH4aToi 0CeBol NIMHWENR 1 ¢
y4eTOM COCpefoTOUEHHbIX Macc. Mpy 3TOM A0/KHbI YYNTbIBATLCS BCE KOMMOHEHTbI HAC 6an04Hol Cxembl 1
macca 6pyTTo. PaccumtaHHas TakuMm o6pa3oM vacTtoTa fo/mKHa 6bITb He MeHee 9 L.

15.12 JlonycTumoe BO3feicTBre Ha MyTb OLeHWBAIOT MO KPUTEPUSIM, OnpefensieMblM COOTBETCTBYIO-
WMM cTaHgapToml).

15.12.1 PacueTHOI NpoBepke noAanexat BeMUMHbI ClefyoLnx nokasatenei:

a) AMHaMuyeckne HanpshkKeHns pacTsXeHuss B KPOMKe MOAOLLBbI Pesbea;

6) ocpefHeMHble HamnpPsHXKEHUs CMATUA B AepeBSAHHbIX Wnanax (MM npoknajkax Ha Xene3o6eTOHHbIX
wnanax);

B) HaNpsXXeHus cxatus B 6annacte nog Wnasaoi B N0ApeibCoBON 30He;

r) HANPSHXEHWA CXKaTUs Ha OCHOBHOW MowaAke 3eMISHOr0 NoM0THA B NOAPE/bCOBO 30HE.

1' B Poccuiickoin ®epepauymn ncnonb3yetcs FOCT P 55050—2012 >Kene3HoA0poXHbI NOABWKHOM cocTas. HopMbl
[I0NyCTUMOrO BO3AECTBIS Ha XENEe3HOAOPOXHbINA MyTb Y METOAb! UCTbITaHWIA.
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OUEHKY NepeynceHHbIX HaNPsSXXeHW cneayeT NPovM3BOANTL B COOTBETCTBUM C HALMOHAbHBIMU HOP-
Mamul);

a) AVHamMunyeckast NOroHHas Harpyska Ha Xene3HOLOPOXHbIA MyTb OT TE/IeXKN NpoBepseTcs no hopmy-
nam, yunTblBaOLWMM YaCTb IMHUN BANAHWS BECOBOI Harpysku2).
15.12.2 OcTanbHble nNokasaTenu BO3AeNCTBUS NOABMXHOIO cOCTaBa Ha MyTb ONpeAensitoT 3KCNnepumMeH-

TaslbHbIM N 3KCNEPUMEHTa/IbHO-pacyeTHbIM NyTeM.
15.13 Mpun HanMumMM NNaBalLLero nosa ero napunanbHy 4acToTy, KoTopas Ao/MKHa 6bITb B npegesnax
(20—40) 'y, onpegensoT No popmyne:

n~ 2rc"Yla6’

rae Ct — cymmapHas XeCcTKOCTb BCeX aMopTMU3aTopos;
ro6 — macca nosa c nosie3Holi Harpy3Kow.
15.14 ins cufeHnin msarkoii mebenn pekomeHAyeTcs NoA6upaTth HanoHWTE b TakuM 06pa3oM, YTOObI
9KBMBA/IEHTHBIN KO3(DPULMEHT BA3KOrO TPeHWs |i (Ha 3aHATY nnowagb CUAEeHbS) MPUMEPHO COOTBETCTBO-
Ba/1 Be/IMYMHE, Haxo4umoii no dopmyne:

PM1.5-2.5k JF.

rae Tn— macca naccaxupa (70 kr).
fn— cpegHuii nporn6 cngeHos (40—80 Mm).
JKcneprMeHTaslbHas oLeHka BMOpaLmii Ao/mMKHa NPoBOANTLCA B cooTBeTcTBUM ¢ FTOCT 31317.2.
15.15 lNpwr BO3MOXHOCTN BO3HVKHOBEHUA CUTYaLUW CKPeLLEeHNS NOe340B Ha CKOPOCTAX, NPEBbILLIALNX
120 km/4. cnegyeT NPOM3BOAUTL NPOBEPKY HA U3TMGHYH0 NPOYHOCTb OKOHHbIX CTEKO/1 BaroHa OT MOI0XUTE b-
HOrO M OTPMLATENLHOMO CKAYKOB AaBneHUs. MonoXMTeNbHbIR Ckavyok AaBneHns AP \ BbIYMCASAIOT MO IMIUPK-
yeckoii hopmyne:

0.108u2
' 4 e, (15.19)
0.89AS - 3
rAe 1 - CKOPOCTb ABWXeHus, M/C.
AS - paccTosiHue Mexgy ocsMu cocefHuX nyTewn, M.
OTpuuaTtenbHbIli CKayoK AaBNEHNA BbIYMCAAT No dhopmyne:
AP * 1.2AP*. (15.20)

Mpn 3TOM pacyeTHyl CXeMy NPUHMMAIOT B BUAE NPAMOYrONbHONM LAapHUPHO-0NepTOol NAacTVHbl C pasMepa-
Mn no FTOCT 13521, paBHOMEPHO HarpyxeHHoi Harpyskoii AP no dopmynam (15.19). (15.20). BcnepcTsue
KpaTKOBPEMEHHOCTU AelCTBUSA YKa3aHHOW Harpy3km MOXHO MpUHMMAaTb, 4TO oTax = [0], rae oTax — Makcu-
MaslbHOE BblUMC/IEHHOE HanpshxeHune. Mpu 3ToM ANa naMUHUpoBaHHOro/o6slyHoro crekna [cr] = 75 MMa, ans
3akasieHHoro ctekna (0) = 175 MlMa. Mogynu KOHra cTekon 3aBUCAT OT KX copTa v KonebTca B npegenax
E = (3- 10)-104 MMa. koadhcmumeHT MyaccoHa v = 0.2 (TOCT 32280).

1>B Poccuiickoii ®egepanmmn npuMeHseTcsa MeTofuka OLEeHKN BO3AelCTBMA MOABWXHOTO cocTaBa Ha MyTb MO yc-
noBuAM obecneuyeHuns ero HagexHoctn Ne LIMNT 52/12. YTBepxeHa 3amecTutesieM MuHuctpa MMNC P® B T. CeMeHOBbIM
16 niona 2002 .

2' B Poccwiickoii ®epepauny ucnonbdyetca FOCT P 55050—2012 YXXene3Ho[0p0oXHbI NOABMKHON cocTaB. Hopmbl
[l0NyCTUMOro BO3AENCTBUSA Ha XeNe3HOA0POXHbIA MyTb U METOAb! UCMbITAHWIA.
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MpunoxeHne A
(pekomeHpyemoe)

ANTOPUTM BbIUNC/IEHUA MATPULLbI XXECTKOCTU LIWTMHAPUYECKOA BUHTOBOI NPYXUHbLI U NpUMep
pacueta

A.1 Vicnonb3yemble CUCTEMbI KOOPAUHAT U CUMbI, AeACTBYOLWME HA NPYXUHY, NOKa3aHbl Ha pucyHke Al.

ul

PucyHok A 1 — PacyeTHas cxema npyxuHbl

A.2 lns BEKTOPOB nepemeLieHnit

(A1)
r4e KOMNOHEHTbI COOTBETCTBYHOT JIMHEWHBIM YnieHam dopmynbl (6.9).
COOTBETCTBYHOLLME UM peakuun:
R = {Rx.Rr R2,M,,My,Mx} (A.2)
onpegensoTca no opmynam:
«,=C(nmn-1/,).PB=C(0a-un). (A3)
A.3 Matpuuy xecTtkoctn C 13 popmynbl (A.3) BEIYUCNAOT N0 hopmMyne:
llk, 4
(A-4)
c% J =
(3Hak (*) 03HavaeT TpaHCNOHMPOBAHWE), rAe NHTerpanbHble MaTpuubl K BblUMCNAOTCA cnegylouwmnm obpa3om:
K3=jH, (". A5

ft. ft. ft.
rae pu— yron ilexay pagnycom, npoBefeHHbIM U3 Havana cucTeMbl KOOPAMHAT (XU, yW. ZH) K LEHTPY HAaYanbHOro ceYeHus

pa6oyeli YacTn BUTKa NPYXWHbI N NONOXUTE/IbHBIM HanpaB/ieHNeM 0CK XU. a t BbluncaseTcs no hopmyne:
<KX= <M+ 2an. (A.6)
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MaTpuLbl XXECTKOCTU NONEPEYHbIX CEYEHUI BUTKA MPYXMHbI BbIYUCASIOT N0 hOpMynam:
HM= 3-CM3. Hp= 3'Cp3. (A7)

roe GM Gp — fuaroHasibHble MaTpuLbl XXeCTKOCTH NONepeyHoro ceYeHus B N0KabHbIX NOABMXHbBIX OCAX:

®wm = dia = diag\ J A8
g[zGJEj'Ej]' o g EFRQIGF KOGF J (A8)
; xd'
e 64 1
Kcp — koadhhuumeHT hopmMbl ceveHus ansa cpesa:
6(1+v>
Kep'T 767

Matpuuy npoektnposaHua 3 B (A.7) BbIYUCASAIOT N0 hopmMyne:

X
S=x ry n- (A.9)
b bx

rfe HanpasnsoLe KOCUHYChI JTOKa/bHbIX NOABWKHBIX OCeli B r106a/1bHOI cMcCTeMe KOOpAMHAaT AN TeKyLLEero
yrna BblYACATCS Tak:

tx = -cososintp; ty = cosacosip; tz = sina;
nx =- cosrpeny=-simp; nr =0; (A.10)
bx = sinasinrp: by = -sinacosqgx bz = cosa,

r4e a — Yrofl HakfoHa BUTKA B HEHATPYXEHHON NpYyXuHe:

(A.11)

KBagpaTHas matpuua TpeTbero nopsigka L 3apaeT koopauHaTbl CpeaHell IMHNN CeYeHns AN TEKYLLero 3Ha4yeHns yrna q

0 -2 vy
L=z 0 -X, (A.12)
.y X 0

rae X.y, Z — KoopAuHaTbl CpefHeli NMHUKN ceveHuns B rnobanbHO cucteme KoopauHaT xu, yH, zH
X = Rcoso: y = Rsinrp; z = R(ip- tp,)tgct. (A.13)
rae R = D)2 — pafunyc NpyXuHbl Mo cpegHeid NMHmK.
MapameTp kpmBM3HblI N 13 (A.5) onpeaensioT no dopmyne:
_cosa

R

A.4 BbluncneHne nHterpanos (A.5) pekoMeHAyeTCs BbIMOMHATL No hopmyne CumncoHa.
A.5 Ha pucyHke A.2 npuBefeH NpuMep pacyeTa NpyxXuHbl N0 PEKOMEHAYEMOI METOAMKE U CPABHEHWUE AuaroHaslb-
HbIX 9/1EMEHTOB C 3/IeMeHTapHbIMMK BbluncaeHnamn no popmynam (13.1) - (13.4).

K (A.14)
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36

Mporpamma Bbluucnsaet 3x3 6nokun Cij «2x12 matpuubl X6CTKOCTM C LUAUHLPUYECKOW npy-
>uHbl, MOJIYYEHHbIX C MNOMOWb TeopeMbl KacTunbsHO B cnyyae nNpeHe6GpexeHWss KOHevyHocC-
Tbl0 KPUBWU3HbI MPOCTPAHCTBEHHOW ocKM (CTepXeHb Manoil KpWBWU3HLI). B 3TomM cnyyae mart-

pvua C umeeT cnegywowmii Bua < * - 3HAK TPaHCNOHMpPOBaHUSA):

Cn Cn -Cm -Cwu KOSMOUUMEHT TYaCCOHA » -ov wencceeeenn-- .3

Cn Cum -Cm -Cun mogynb tOHra E CMra) .200000.

-C, -Cu Cum Cn KO3(QPUUMEHT dopmb Kep 8864

-Ccu -Cn  Cu Cu aonameTp NpPYXWHbl Mo cpefHeil AnHum 0 [MMm) .300.
cBo6oAHaA BbicOTa MO cpegHell NuHUKM bo [MM) .680.
AvameTp npytka i (MMm) 47.
yncno paboumx BUTKOB MNpyXuHbl Hp ,7.25

yron c ocbio X Haya/lbHOTO CeYeHUs o»

125180.58 -464.39093 5936.9078 matpuua Cu

-464.39093 125180.58 -5936.0078 Hopmer: CHAC.,-126180.98 Him
5936.0078 -5936.0078 236775.33 Hopmeri: Cr*-239693.S3 H'wm
-421.33393 -42531.452 413.35835

42591.345 -105.54809 -413.35835 matpuua Cu

-2907.439 -1129.0462 1982.3154

20569.451 67.558386 -141.45366 Hopmur: )xas)»»*6374.356 H-mApa:
67.558386 28528.723 -139.63001 Facokan G H . ero 196
-141.45366 -139.63001 6963.4416 P e eTe :
6074.407 17.242472 3.9193742

17.242472 6074.407 -3.9193742 Matpuya C*=Ks»
3.9193742 -3.9193742 6956.1142

6074.407 17.242472 3.9193742

17.242472 6074.407 -3.9193742 C*—: Ca*C  C*» Cx
3.9193742 -3.9193742 6956.1142

PucyHok A.2 — MaTpuua XeCcTKOCTN LNANHAPNYECKON NPYXVHbI
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Mpunoxexne b
(pekomeHpyemoe)

ANTOPUTM BbIYUCIEHUA KacaTeslbHbIX Harlpﬂ)KeHVIVl ans LWII'IVIH,D,pVILIeCKOVI BUHTOBOW NPYXWHbI

Mpwn Harpy>xeHUn NPyXuHbl BEPTUKANIbHOW CUMOi Pr u nonepeyHoii ropusoHTasbHOR cunoii Py MakcuMasbHble Ka-
caTe/lbHble HamnpsHkeHUst B MONEPEeYHOM CEeUYeHUN NPyTKa BbIYUCASIOT MO hopmye:

(B-1)

rae 3Haku + u -f BbIGUparoTCs TakMM 06pa3oM, YTOGbI Kaxkaas Kpyrias ckobka rMena MmakcumasnbHblii Moay/b, r = 6S2 —
paguyc npyTka, a 3HayeHus F nJ — kak B npuaoxexun A.
lMpoekyMmn BHELHNX CU Ha HanpasieHne Hopmanu Pnn 6uHopmanu Pb BblYUCAAOTCA MO hopmynam:

P.(<P) = -PySing*;
PHY) =P"cosct- P"sinocoscp. (6.2)
KpyTsiLuii MOMeHT M, onpezenstoT no opmyne:
Mfa>) = PPM(«p - qH)sing> + cosipjsino - RPzcosa . (6.3)

3HayeHuns Pn, Pbu  nopactasnsioT B (6.1) v Npon3BoAST NOUCK MAKCUMaIbHOTO 3HAYEHWUA T NpU M3MeHeHUn yrna ¢ ot dum
00 ¢# onpegensemoro no popmyne (A.6).
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MpunoxeHne B
(o6sA3aTenbHoe)

MpaBuna onpepeneHna nokasarteneli N1aBHOCTU Xona

B.1 MokasaTenin N1aBHOCTK Xo4a no MeToAy LUnepavHra onpeAensioT HA OCHOBAHUM MaTeMaTUueckoil 06paboTku
BE/NYMHbLI BUBPOYCKOPEHWIA, NMOJTYYEHHBLIX BO BPEMS XO40BbIX UCMbITAHUIA, N0 (hopmMyne:

W=y Jw* (B.1)
rT >
rae I — Bpems peanusayuym ¢ HOMEPOM j:
F=£r, — obuee BpemMa 3amMepos.;
|
Wj— nokasartesib N1aBHOCTU Xo4a ANA peann3auum ¢ HOMEpomMmj:
w) = (8.2)

4.346 npu BbluncneHnn Wa
roe (x=
4.676 npu Bbluncnenmn W,,

a,.,— cpefHee KBagpaTUYHOE 3HAYEHME BUBPOYCKOPEHWUIA, MOyYeHHOe Ha Bbixoge husnonornyeckoro ounstpa gff),
Bbluncasiemoe no gopmyne:

4, g~O S~ndf, (B.3)

rae covsnonornyeckuii punbTp NMeeT BUA:

1,322572 (1+ 0.172)
<*()= (B4)

(1 4.Q472)|jl - 0.036472)* - 0.04572J

1 MHTETPUPOBAHMNE NMPOU3BOAUTCS B Npejenax:
M=0.5Ty, 7,=20.0 My,

SY(7) — DyHKLMA cnekTpanbHOW NNOTHOCTN BUOGpOycKopeHuii. M~Ac4 Iy 'l Ha peanu3aumm ¢ Homepom/,
K — KO3(h(PULMEHT, yKa3biBaOLW Ui HA METOA OLLEHKM PYHKLMM CNEKTPanbHOW NAOTHOCTY:

11. ecnu Mcnonb3oBanack OAHOCTOPOHHSAS CNEKTPasibHAs NAOTHOCTb.
[2. ecnu ucnonb3oBanach ABYCTOPOHHSAS CNEKTPasibHAs MAOTHOCTb.

B.2 PekomeHgyeTCcA NpOBOAMTbL pacyeTHyl oueHKy W MeTo4OoM KOMMbIOTEPHOro MOAENMPOBaHNA Ha OCHOBaHUK
copmyn (B.1)—(B.3) nyTeM BblYMCNEHUSA CNEKTPASIbHOM NNOTHOCTY YCKOPeHUid S*) ana ofMHOYHOTO BaroHa. KomnboTep-
Hasi Mogesb BaroHa Ao/hKHa yA0BAETBOPATL NPV 3TOM C/efYLWUM MUHUMasIbHbIM TPpeboBaHNAM:

a) yunTbIBaKOT U3rMOHbIE XEeCTKOCTH Ky30Ba B BePTMUKaIbHO U rOPU30OHTaNbHON N10CKOCTY;

6) Tenexka MofenVpyeTcs CUCTEMOW TBEPAbIX TeN. CBA3aHHbIX YNPYro-AnccunaTuBHbIMU CBA3AMU.

B.3 Mpu MogenMpoBaHnn B YacTOTHON 061acTM HEO6X0AMMO UCNONb30BaTh BbipaXXEHUS AN CNeKTPasibHOW NaoT-
HOCTW NnepeMeLleHunii, npusegeHHble B B.3.1—B.3.6.

B.3.1 OfHOCTOPOHHAA cnekTpasibHas NA0THOCTb BEPTUKA/IbHbIX HEPOBHOCTel Ana yacToT 75 10 Iy, BbIYUCAAT NO
copmyne:

/ 0\k.

6(71= I_) . MM2TY,. (B.5)

n
roe \J— cKopocTb, M/c;

, =2>.Bxplc(- _ | (B.6)
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d, n K' BbIGMPAIOT B 3aBNCHMOCTM OT CKOPOCTU CneayoLnm o6pasom:

-ecnu fs To GepyTcsi A, A;

-ecrm L vifi

TO 6epyTcs tf2, *2;

-ecnu fi f2b, To 6epyTca *3.
3navenuns a. fy c, ff df, k npepctaBnexsl B Tabnuye B. 1.

Ta6nuua B.1— 3HayeHUs koahuLMeHTOB, BXoaAwWwmMX B opmynsbl (B.5). (B.6)

Mapamvetp

al
C1
b,

2

*1
{2
<h
K2

d3
*3

o £ 120 kw/u

0.00300000
13.50000000
365.14350000
0.00340000
23.29412000
567.95640000
0.01280000
9.08593800
43,64535000
0.00680000
23.61765000
43.90722500
0.02975815
0.01490000
2.77160000
0.13039810
1.15250000
1.53440000
0.00530000
4,17630000
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1> 120 KMY

0.00260000
15.84615000
87.27579000
0.00240000
33.58333000
221.25630000
0.00240000
50.66667000
30.20765000
0.00340000
47.14706000
23.61299000
0.02471139
0.00130000
3.24820000
0.08706433
1.99390000
1.26590000
0.00820000
3.51640000

B.3.2 OHOCTOPOHHIOI CNEKTPASIbHYH NIOTHOCTb BEPTUKA/IbHBIX HEPOBHOCTEW AN YacToT / r 10 Iy BblUUCAAOT
no aMnupuyeckoi popmyne:

roe P — Harpyska oT 0Cu Ha penbe. kH.

G{t)=-1(0.215591-r 0.02290642)+0,2254 10~3

(B-7)

B.3.3 O4HOCTOPOHHIOI CMEKTPasibHY NIOTHOCTb FOPU30HTa/IbHLIX HEPOBHOCTEW BbIUMCAAKT Mo hopMynam (B.5).
(B.6). npnyem koadhumumeHTbl d 1 K He 3aBUCST OT 4acToThl t

d=0.0674. k = 2.177.

3HaueHus koapduuneHTos a,, bre, /= 1.4 ana dopmynel (B.6) npeactasnexsl B Tabnmue B.2.

Tabnunuya B.2— 3HavyeHus koadpuumneHToB ae b,- @

Mapametp

ci

t
0.005400

22.045190
7.592593

2
0.006400

22,303120
12.500000

3
0.006600
3.077398
18.181820

n
0.006200
1.910965

25.806450
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B.3.4 CooTHoweHus, npeactasneHHsle B B.3.1—B.3.3 gonyckaetcs ucnosb3oBaTb Npyv MOAENMPOBAHUMN B Kade-
CTBE TPAeKTopuit 6yKCOBbIX Y310B.

B.3.5 MNpv MoaenvpoBaHnn B3anMoAenCcTBUS KOIECO — PEeSibC IKBUBANIEHTHbIE YNPYro-ANCCUNATUBHbIE XapaKTepu-
CTUKM NYTU (BUHKNEPOBO OCHOBaHWe) Cn ()XecTKoCTb) U pn (4eMndupoBaHme) BbIYUCAAIOT N0 IMNMPUYECKUM chopMynam:

Cn= 366P + 13112. kH/™m.
Pn=268 kH/un/c. (B.8)

B.3.6 ®opmynamu (B.7). (B.8) cnenyeT nonb3oBaTbCA ANA NETHUX yCnoBuid. AnA 3umMHuX ycnosuii G(0 B hopmyne
(B.7) cnepyeT ymMHOXUTb Ha 1.5.a Cnun B chopmyne (B.8) — Ha 1.4.

B.3.7 Mpu 4acTOTHOM MOAENNPOBaHUN HEOOXOAMMO yUnTbIBaTb KMHEMATNYECKOe 3anasjbliBaHune.

B.3.8 lnsi MoaennpoBaHusi BO BPEMEHHOI 061acTV MOXHO MCNO/b30BaTb 3KCNEPVMEHTA/IbHbIE AJaHHbIE MO HEPOB-
HOCTSIM. MUMes Npu 3TOM B BUAY, YTO A1 MOSYHEHUA COCTOATENbHOW OLeHkn no dpopmyne (B.1) o6was AAvHa y4acTKkoB C
3anMcsaMmn HepoBHOCTEl A0XHA 6bITb He MeHBe 50 kM.

B.3.9 [lonyckaeTca npu pacueTtax BO BPeMeHHOI 06n1acTu reHepuposaTtb peanu3auun ctaunoHapHoro Hopmanb-
HOro cny4aiiHoro npouecca co CTaTUCTUYECKUMU XapakTepucTukaMmu, onpeaensieMbiMy Mo CnekTpasibHbIM NOTHOCTSM,
3agaHHbiM B B.3.1—B.3.3. Mpy 3TOM HE06X04MMO YuuTbiBaTb HaLMOHaNbHble HOPMbI'*. MpaBuUNbHOCTbL BblGOpa napa-
MEeTpOB reHepauuu crnegyeT NPoOBOAUTL MyTeM CPaBHEHWSI CMeKTpasbHblX NJOTHOCTEl CreHepupoBaHHOIO U NCXOAHOrO
npoueccos.

B.3.10 Mpun pa3paboTke MaTemMaTmyeckux mogeneii no B.3. B.3.1. B.3.2 yunTbiBatoT napameTpbl BHYTPEHHETO AeMI-
hmpoBaHusA. NonyyeHHble paHee Ana 6/113KOIR MoAenun-aHanora, Npu aToM uccaegyemas Mofenb J0KHA 6biTb UAEHTNY-
HOWi No CTPYKTYype, CBA3SIM, 0606 EHHbIM KOOPANHATAM, BK/IOYAsA YMCN0 0606 EHHbIX KOOPAUHAT, C MOAE/bIO-aHAI0rOM.

Mpy OTCYTCTBMM AOCTOBEPHbIX IKCMEPUMEHTA/bHbIX AaHHbIX N0 BHYTPEHHEMY (KOHCTPYKLWOHHOMY) emnduposa-
HUIO crieflyeT UCMOMb30BaTh CpaBoOYHble AaHHble, OTHOCSLWMECS K MaTepuasty, U3 KOTOPOro N3roToB/IEH KY30B.

B.3.11 Mpwn mogennpoBaHnn N3TUGHbIX kKoNebaHWi pekoMeHAyeTCa yunTbiBaTb U3NTyYEHNE IHEPTUN B OKPYXatoLLyto
cpefy 3a cyeT COMpOTMBAEHUA Bo3gyxa. [1oTepto aHeprum Ha efuHULYy naowaan, nepefaHHol oT KOHCTPYKLMK K OKpYyXa-
loweli cpege, BbIUMCAAIOT No hopmyne:

[9 = copca2 (B.9)

e o>— KpyroBasi yacToTa KonebaHuii:
p — nNAoTHOCTL Bo3Aayxa (1.23 kr/m3);
¢ — cKopocTb 3ByKa (330 m/c);
a — amnauTyga konebaHuii.
®opmyna (B.9) cOOTBETCTBYeT BSA3KOMY TPEHUIO 1 ee cnefyeT UCNo/b30BaTh NPU MOAENNPOBAHNN.
B.3.11.1 Vicnonb3oBaHue chopmynbl (B.9) npyu onucaHnm U3rmbHbix konebaHuii KysoBa B BUAe CTepxHA bepHynnum-
Jiinepa NpuBOAUT K ypaBHEHMIO:

3 M T
3*4 * %
rae v = n*(ny) — nsrnbHble nepemMelleHnss B BEPTUKAIbHOW (TOPM30OHTaIbHOI) NI0CKOCTH,

p — MoroHHas macca.

EJ — n3rnbHas )XecTkoCTb OTHOCUTE/IbHO COOTBETCTBYIOLLEN LieHTpaibHOi ocK.
F(I) — BHewWwHsa guHaMmuyeckasn cuna.

+E =A<(). (B.10)

V =pchb,
rae h — xapakTepHbIil pasmep:

LWMPMHA MPOEKLMMN Ky30Ba HA TOPU30HTa/IbHYIO NOCKOCTL NPU BEPTUKABHBLIX
M3rnbHbIX KonebaHusax.
BbICOTA NPOEKLMMN Ky30Ba Ha BEPTUKa/IbHYIO NIOCKOCTb NPY FOPU30HTaIbHbIX
N3rMBHbIX KONlebaHnaX.

Mpu yyeTe BHyTpeHHero TpeHusi no B.3.10 B ypaBHeHun (B.KO) M3rnGHyto xecTkocTb EJ npu MogenupoBaHun B
4acTOTHOI 06/1aCTK CefyeT 3aMEHUTb JIMHEHbIM 0nepaTopoMm:

rAe 0)— Kpyrobas 4acToTa;

'* B Poccwuiickoin ®epepauunmn geiicteyeT Pl 32.68—96 PacueTHble HEPOBHOCTY XeNe3HOA0POXHOro NyTn ANsA WC-
nosib30BaHNA NPU KccnefoBaHnax U NPOEKTUPOBAHNMN NMAacCaXMPCKMUX 1 rpy30BbIX BaroHos. — M.: BHUVDKT. 1996. BeegeH
B AeiicTBMe ykazaHuem MMC 1997.01.01.
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a — NOCTOAHHasA, KOTOPYH NP OTCYTCTBUN IKCNEPUMEHTA/IbHbIX U CMPaBO4YHbIX AaHHbIX cneayeTt NnpuHuMaThb paBHOI7I
310N

B.3.11.2 B cnyyae n3rnbHbIX konebaHuii xXecTknx (KNpxroosblix) naacTuH ypasHeHune ¢ yyetom (B.9) umeet Bua:

DAV Sv+ph+ A =<?k), B.11
VIR PGS ®.11)

roe V2 — onepaTtop Jlannaca;
A — U3TMBHbIE NEPEMELLEHNS NTACTUHBI;

Q, — UnUnnMHapuyeckas XecTkocTb, Bbluncnsemas no copmyne (10.3);
L, — mMacca naacTUHbl Ha euHULY naowaau;

q(l) — BHeLWHsan guHamMnuyeckas, pacnpegefieHHas no naowaamn, Harpyska.
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Buénunorpadcusa

[1] Hopmbl 4na pacyeTa n NPOEKTUPOBAHWA HOBbIX U MOAEPHU3NPYEMbIX BArOHOB XenesHbix gopor MMNC konen 1520 mm
(HecamoxogHbix). BHUNB-BHUWKT. 1983. YTBepxaeHbl MIMC CCCP 1 Hos6ps 1983 r.. MUHUCTEPCTBOM TSHKeNoro
M TPAHCNOPTHOro MalmMHocTpoeHus 11 nona 1983 r.

YK 625.24.006.354 MKC 45.060.20

KnioueBble CnoBa: BaroH NaccaXupCKWii TOKOMOTUBHOW TATW, Ky30B, Tenexka, BHYTpeHHee o6opydoBaHue,
noggaroHHoe 060pyAoBaH1e, NPOYHOCTb, YCTONUYMBOCTL, CONPOTUBIIEHNE YCTA/IOCTH, AMHAMUYECKMe KauecTBa
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