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CIHOCOBBI OIPEAENEHNS PAAAYCOB KPYI'OBBIX KPHBbIX
A BJIMAHHUE NOTPEIMHOCTH B HX OIIPEAEJEHHHA
HA JJTMHY KXEJE3ZHOAOPOXHOI'O ITYTH

IlpeAcTaBREHa METOAMKA PACMETA PATHYCOB KPYTORBIX KPHBBIX KENC3HOTOPOKHEIX MyTeH B niaHe. CBeACHKT 0 PaaHycax KpH-
BBIX MOAYSAIOT N0 PE3yNbTATAM TEOAEIHYECKON CHEMKH HENCIHOAOPOKHEIX NyTeH, TTPHMEHIIOT CBEICHHA © Paluycax NpH PekoH-
CTPYKUKM M PEMOHTE NyTeH HA KPUBONMHEHHBIX YYACTKaX, NPH OLEHKES OTKIOHeHHs (PAKTHISCKOTO MONOKEHNS OCeil NOROTHA OT
POEKTHOTO TIOCAE OKOHYAHHA CTPOHTENECTEA WM B NPOLECCE CABHIA NIPH JKCMIYaTAlHH, OnpeaeneHHe paIiycoB CYLIECTRYIOLUHX
KENEIHOLOPOKHEIX AyTel aKTYANBHO NPH HCTIPABACHHH CMELISHHIT M APH M3HOCE HECYIIHX KOHCTPYKIHE NyTel ¢ UeAbiO BRIMpaB-

JIEHHA H MPUBEACHHA HX B Ge3onacHoe palodee COCTOSHHE.

eeAeHHe, JKeNe3sHOTOPOMKHEI MyTE B IUIAHE COCTO-

HT W3 MPAMBIX Y9acTKOB. OYeHE 9acTo Ha MPAKTHKE
BOZHHKAET HeoGXOMHMOCTL ONpefeNeHHA PaiHyCoOB CyLe-
CTBYIOLIHX FOPH3OHTATBHEIX KpHEBIX. CBeficHMA © paimy-
¢ax W APYTEX NOKA3aTendX KPHUBBIX HCMONB3YIOT TNPH Mpo-
EKTHPORAHHM PEMOMTHREIX MEpOnpHATHH H OpraHH3alMH
6e30MaCHOCTH JBIDKEHHA (CKOPOCTHOTO PEXXKHME).

[MpAMEeWTOT KPYTORBIE KPHBBIE €O CIEAYIOLIHMY Pajiy-
camu: 4000, 3000, 2000, 1800, 1500, 1200, 1000, 800, 700,
600, 500, 400, 300 n 200 M. Paguyc kpiBoii 3aBHCHT OT pA-
Ja KOHEPeTHBIX TEeXHHHECKHX YCOBIIL pacdeTHOH Ckopo-
CTH IBHXEHHA N0€3/10B, VKIOHA MECTHOCTH, rabapHTOB Ba-
TOHOB, EHAA TIOS3/I0B, IIIHHEL COCTABOB M Ap. [1-3].

3HavueHns pajHyCcOB KpPYIOBBIX KPHBEIX B Npolecce
IKCIINYATAUHH MyTel M3MEHAOTCH BCNEACTBHE JIMHAMH-
YEeCKHX HATPy30K €O CTOPOHH NOIBWKHOTO COCTaBA.
OnpeaencHue pagdycoB KPUBONMHHEHHBIX YYACTKOE Be-
AETCA pasIHIHBIMHE METOAAMHU.

Jaunad paspaloTia TNo ONpEAEICHHIO PaJHyCOB Cy-
LIECTBYIOWNX KCICIHOAOPOXHBIX MyTell aKTyalbHa A
HCTIPARIICHAA CMEEHMH W NpH H3HOCE HeCymMX KOH-
CTPYKUMIi [TyTeli ¢ Lenkbly BRINPABIEHNA HX H [IPHBEAS-
Hus B GesonacHoe paboyee COCTOAHHE.

Obvexmut uccredosantn, Cnocolpl onpenenenus H
pacyera paiMycoB M AYr TOPH3OHTANBHBIX KpPYTOBBIX
YYACTKOB MyTH.

Henv uccredoeanun. OfocHoBaRne BRIGOpa METOSHKH
AA ONpefencHHA PajHycoB 3aKPYrNeHHil KenesHoao-
POXHBIX MyTei.

Sadayu uccredosanua:

— BBHIONHHTE pPacueT PamgHyCOB KPYMOBBHIX KPHBBIX
pasnHJYHBIMHE criocoGamu;

— JATh CPABHUTEILHYI0 OIEHKY METCACR OTpeneneHHd
QakTHUCCKUX PAINYCOB M NIHH OYT KPHMBBIX XKEICIHOAO-
POXHBIX (IYTEH 10 JaHHBIM HHCTRYMEHTATRHON CHCMKH.

Memogd uccredosanus. Pacyuer paauycos 3akpyrieHHi
myTeil pasnHYHBIME cnocoOaMH, OueHKa BIHAHHS NO-
TPELIHOCTH BENHMHHD PaiNyCca Ha IUTHHY TYTH KENC3HO-
JOPOKHOTO MYTH.

Hayunas Hosu3ng COCTONT B OlLEHKE METONOB OTIpe-
neneHHs (PAKTHUECKHX PaJHYCOB KPHBBIX KENe3HONO-
POYKHBIX MyTel 10 JaHHEIM De0Je3H2ECKOH CheMKH.
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OcHoBRAR 4acTh. CaMbIM NMPOCTHIM H JOCTYIHBIM
cnocobom onpeneNeHs panidycoB 3aKPYTNEHAlR ABASET-
¢l memod xopo. OH BINONHAETCA HENMOCPeNCTEeHHEIM
H3IMEpeHHEM TeOMETPHYECKHX DJIEMEHTOR MyTH (Xopaa
KpHBoOii 1 cTpena v3ruda). K HiMepeHAsM NpHBACKAIOT-
¢4 TPH MCTIONHUTENA. ABOE — ¢ MepHOfi NeHTOoH HIH py-
neTkoil, TpeTHii H3MepseT ANUHY CTpenbl H3rHia nHHel-

koli (pucyHok 1) [4].
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Pucynok 1 — YuusepcansHas cxemMa
HCNOAE30BAHHA ciocoba XOopo

B maHHOM clydyae panuyc KpHBOI, M, OmpenendeTcs
no gopMyne

a2

R T {1}

HecMoTpa Ha TO, 4TO OMUCAHHBIH METOM MpoCT, OH
OrpaHideH B MpHMEHeHHM UIHROH 3aKpyrNeHHs, BpeMe-
HeM HCIIONHEHHA B KONHUMECTEOM H3BICKaTeReil, Takke He
HCKEOUeHa TOTPEMAOCT: B ONpefeNeHHd pajHyca To
NpUYHHE «YTOHA MYTH» M OT TeMIepaTypHHIX Aedopma-
LM KEeNe3HOAOPOIKHOTO MY TH.

Paguyc 3axpyraeHdas CyMIECTBYIOIHX >KENEIHOHO-
POXHBIX [TYTeH TAKHE MOXKHO CIPEICIHTE M APYTHM CIIO-
coGom. Ero cyTe OCHOBaHA Ha BBIYMCICHWM Pauyca mno
H3IBECTHBIM Koopnnna‘ram HECKOIBEHY CHEMOYHBIX TOYCK
3aKpyrieHnd. Takix TOYCK DOIDKHO ORITh HE MEHEE TPEX,
TAK KaK B CHCTEME YPARHCHWI [T ONPeNcAeHns paguyca
3AKPYTNeHHA HMeeTCs TPH HEH3BECTHBIE BETHYHHH.

KoopaHHaThl TOYEK NO 3aKpYNICHHIO [ONYHAl0T MO
pe3ynsTaTaM BHINONHEHHS M3MepeHHH 3/eKTPOHHEIM
TAXEOMETPOM, MHOO 110 pesyNbTATAM COYTHHKOBBIX H3-
MepeHHii. Ha kpHRomMHeHHHX yYacTKaX MOTYT TIpAMe-
HATECA Nepexogneie Kpushle. Ilocneanue pacnonaraioT



Mo KpaAM OCHOBHOTO 3aKPYTNEHHs, H OHH HMEIOT nepe-
MEHHEIH panHyC AT IUIABHOTO HAPACTAHMS LIEHTPOOek-
HOI CHIIBL

IIpu pacuere papgHyca OCHOBHOMO 3aKpyrieHHA Koop-
JHHATH CBLEMOYHEIX TOYCK IO IMEPeXONHBIM KPHBBIM
OOUKHR! MCKMOYaThCA.  JUIMHEL OEpeXOAHBIX KPHBBIX
WENE3HOAOPOKHEIX MyTel, Kak MPaBuio, He MpPEBLILIAKOT
200 M. Papiyc nepexoanoil KpHBol He NOCTOARHBIA. OH
H3MEHAETCA OT KpasA KpHBoil (TaM €ro 3Ha9eHHe MaKCH-
MabHO)} N0 3HadYeHus paamyca R xpyroeoil xpusoi (B
TOYKE COSIHHEHNS NePeXOaHoii H KpYToBol KPHBEIX).

KoopauHaTEl CheMOUYHBIX TOYCK MO KPYFOBOH KPHBOK
HeoGxomuMo Oparh W3 LEHTPANLHON YacTH 3aKpYITeHHY,
9TO0B He 3aXBATHTH NEPEXOAHBIE KPUBBIE, PACTIONOKEH-
HBI€ NC KpaaM (PUCYHOK 2).
A

Prcyrok 2 — CxeMa 3aKpyrieHus ¢ NepexoaHbiMi KpHBEIMH

Paaiyc 3aKkpyriieHHs BEMHCIIOT 110 GopMyne
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Paguyc KpHBOH MOKHO TAKKE ONPEASTATE TpadHye-
CKHM cnocoOoM B rporpamme AutoCAD no TpeM Tod-
kaM. Ho ayra He Bcerna noxarcs WICANLHO POBHO HA
CbEMOTHBIC TOUKH KpYToBOH KpuBOi. 3TO MPHBOIMT K
HEKOTOpoil MMOTPEMIHOCTH NPH ONPEAcieHHH BENHUYHHBI
panuyca B nporpamme AutoCAD. Pesynbrath onpene-
NeHns paaMyca Kpyroeoii KpHBoit npeacTapiIeHs! B Tab-
nune 1.

Tabruya [ — Pe3ynbTaTol onpeaeneHHn paAHYCOB KPHBLIX

¢ KpHBoil R, M,
e Tnuna K?:;::& onzi:uycnl;puﬁ nocofioM
Kpit- HBOf CHEMOY - no
n?)ﬁ ® M ’ HBLX TOMEK [ Xopad 'E% topmynam
Ha KPHEYIO) (2312}
1 105,82 4 210,00 193,26 194,23
2 125,67 7 220,00 | 205,62 206,78
3 103,89 5 240,00 | 20229 204,93
4 81,30 4 230,00 162,78 165,71
5 62,28 4 740,00 | 685,50 712,97
6 50,31 3 22500 | 250,10 250,08
7 87,10 3 270,00 | 270,93 270,94
3 55,31 3 210,00 | 279,28 279,29
9 142,52 7 230,00 | 20044 20198
10 146,59 7 230,00 | 206,94 206,20

Mpu konivecTBe CHEMOYHBIX TOYEK, PABHOM TpPEM,
pPacxoXAeHHsA B ONpefeeHnH pajMycd MeTomoM Auto-
CAD n no ¢opmynam orcyrcTeyior. [lpn kommuectse
CHEMOTHBIX Touek $onee Tpex pagHyc Kpyrosol KplBof
uenecoobpaiiee onpeaenaTe No GOPMyNIaM, T. K. B pacuer
BKJIIOYAIOTCA KOOPAMHATEL BCEX CHEMOYHBIX ToUek. Meton
XOPA AaeT NpAGIHINTENEHOE 3HAUCHHE BENIHYHHE! pagHyca
KpYTOBOH KPHBOH.

PacueT AMMHBL AyTH B 3aBHCHMOCTH OT paguyca Npel-
CTABJICH B TabNule 2.

Tabruya 2 — PesyabTATEl ONPeALAeHHA AAHH KPHBbIX

MeToa pacuera

Ho- no

:::_ xopAa AutoCAD dopmynan (2)-(12)
BOR | pamyc ﬂ;;r':f pamnyc ”f[;’r": pamwyc ﬂﬂ;ﬂf
1 | 21000 | 10562 | 19326 | 105,83 | 194,23 | 105,82
2 | 22000 | 125,44 | 205,62 | 125,70 | 206,78 | 12567
3 | 240,00 | 103,58 | 202,29 | 103,92 | 204,93 | 103,89
4 | 23000 | 81,39 | 162,78 | 81,83 | 16571 | 81,80
s | 74000 | 62,27 | 68550 | 6228 | 71297 | 62,28
6 | 22500 | 5033 | 250,10 | 5031 | 250,08 | 50,31
7 | 270,00 | 87.10 [ 27093 | 87,10 | 27094 | 87.10
8 | 210,00 | 5538 | 27928 | 8531 | 27929 | 5531
9 | 230,00 | 141,82 | 20044 | 142,57 | 201,98 | 142,52
10 | 230,00 | 145,96 | 206,94 | 146,56 | 20620 | 146,59

W3 tabmmue! 2 BUAHO, YTO PacXOKICHHE B pafHycax
KPHMBHIX, MOMYUeHHBIX B AutoCAD H mo ¢opmynam,
MPaKTHYECKH HE BAMAST Ha JUIMHY OYTH U B KOHEUHOM
cueTe Ha JUTHHY JKENE3HOAGPOIKHOTO MYTH. A BOT Paalyc,
TIONYMEHHBIA MeTOAOM XOPA, BEI3BIBAET HEKOTOPYIO NO-
MpeIHOCTh NPH OTPEHENIeHHH JUTHHEL Ayrd. Jnsg xpusoif
Ne 5 BHAHO, YTO IPH YBENMYEHHHU pajuyca Kpyroeoi
KpPHBOl BIHAHHE Ha JAMMHY JYyTH H3-32 PACXOKACHHH B
panHycax 3HAYWTCIBHO CHIDKACTCA.



Jna kpupeIx Ne 2, 3, 9, 10 oTkNOHEHNA paqiyca B Kaxk-
HOi CHEMOYHOH TOUKE OT pamHyca, NOTYYEHHOTO I KpH-
Boit o dopaynam, npuBeacH B TaGnuue 3.

Tabauya 3 — Pe3ynsTaThl onpeae/ieHHA 0TKAOHEHHSA pagHyca

[ Koopannatel Touek Pameye | Orimo-
KpUBOI
E:.; m; pwaaoii | pom. | CKO
Kph- XM VM Rom | CPEMOY HOH | <a oM
B0 ’ TOMKE R-R;
B.M M
156921 | -944,20 206,73 3
1572,87 | 941,97 206,80 -1
158019 | 938,00 206,78 0
2 1602,95 | -927,76 | 206,78 | 206,86 -8 11
1632,16 | 919,18 206,88 -9
1660,91 | -91541 206,55 23
168946 | 915,01 206,89 -1
1574,92 | -946,91 204,92 1
1633,90 | -926,20 205,11 ~18
3 1652,00 | —924,07 | 20493 | 204,74 19 15
1662,39 | 923,31 204,80 13
1674,85 | -922,88 205,09 -16
—2830,40 | 8913,89 201,87 Il
—2831,12 | 8896,24 202,02 —-4
~2831,39 | 8893,1% 202,05 =7
9 | -2834,09 | 8875,33 | 201,98 | 202,10 -12 | 10
-2837,98 | 8839,59 202,03 —4
-2843.49 | 8§43,68 201,79 19
-2879,21 | 8783,12 202,02 -3
-283740 | 8913,98 206,06 14
—2837,98 | 889755 206,28 -8
-2838,31 | 8893,86 206,31 -11
10 | -2840,88 | 8877,06 | 206,20 | 206,25 -5 9
—2844,59 | 8861,35 206,19 1
-2849,46 | 8846,30 206,03 12
~2888.43 | 8779,84 206,22 -2

OTKINOREHHA paauyca B Talnuue 3 TMOKA3HBAIOT OT-
KIOHCHHA peanbHoll Kpyropoil KpHBOH 0T TeopeTHue-
CKOH.

IMomyuernoe CKO (cpenHexBafipaTHYecKoe OTKNOHE-
HHE) pagHyca OyIH B KaxioH CbeModHOH Todke pac-
CMaTpHBAaeMBIX KPHBHIX He BIRAET HA Pe3YABTAT CIpeac-
JCHHS ANUHB! KpyroeoH kpusoH. IlosToMy panuyce ©
INHHY KPHBOH MOXCHO ONHHAKOBO SOCTOBEPHO NONYYATL
Kak 1o popMynaM, Tak H B nporpaMMe AutoCAD. Bons-
I0HE OTKJIOHCHHS NPH ONPEACICHHH PpagMyca BNHAIOT Ha
MpaBWIEHEIH BHOOP CKOPOCTHOIO pekiMa H, CNenoBa-
TENBEH), Ha 6e30MacHOCTS HBIKCHHA [0 MY TAM.

[MupyBa koneH KeNe3HOAOPOKHOTO IYTH MEETY
BHYTPCHHHMH PatAMH TOJIOBOK PENBCOR HA 3aKPYINEHH-
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AX ¢ pagHycoM MeHee 300 M coctapmaer 1535 mm. Cre-
JOBATENBHO, pandyc JeBOH H NpaBoll HUTKH MyTH OymyT
OTNUMATECA Ha BeMYHHY 1535 mm. Takas pabexka B
panMyce He OKA3BIBAET BJIMAHHA HA AJIHHY TYTH TpH
CBEMKE KK 110 JIeBo, Tak U No mpaeoii Hurke (cM. Tad-
Jguny 2). Ilpu paguyce kpupofi 200 M IJIHHa neBolt H
nmpaBoit HUTOK OTIHYAeTCA HA 30 MM.

OcHOBHBIE BLIBOADL.

1 ApanmioM cnocofoB oONpeHeneHHA pPaiHycoB N
OTHH KeJe3HOAOPOXKHBIX  3aKpYIIeHEH (MeToa Xopa,
pacuer mo QgopMynaM, onpenenchue B AuntoCADY) yerta-
HOBJIEHO, YTO NPH KOMHYECTBE CheMOYHBIX TOYEK, paB-
HOM TpeM (n = 3), OTCYTCTBYIOT W30BITOUHBIC HAHHLIE,
IMosroMy AutoCAD 1 ¢opMy s Jal0T ONHHAKOBBI pe-
3YIBLTAT.

Ilpn »# > 3 B AutoCAD MOXHO cHENaTb HECKONBKO
xombuHanuil (Hanpimep, 1, 2, 3; 2,3, 4, 1,3, 4, 1, 2, 4),
MOMYYUTE pagHyc KpHBOH AnA Kaknoll koMOHHALIMH H
3aTeM CPABHWTH MX.

Hpy xonudecTBe CHEMOYHBIX Touek Oolee Tpex (# > 3)
pamuyc KpyroeoH kpusoil wmenecool0pasHee ONPCACIATHL
no dopMynaM, T. K. BOIMOXKEH KOHIPONb, H Mo GopmMynam
(2)H(12) nomygaeM ¢AHHCTBEHHOE OTHOZHAYHOS PELICHHE,

2 PacxoagicHHA B pajilyce KPHBBIX, TIONYUEHHBIX B
AutoCAD, u mo dopMy/iaM, NPAKTHYECKH He BIMAOT Ha
JANHHY AYTH H, B KOHSTHOM cUeTe, HA AJIHHY KENe3HOA0-
pokHOTO TYTH. BoNblllie OTKIOHEHHA TIPH OMpedeNieHUA
panMyca BINHAIOT HA TIPABMLHBIN BHGOP CKOPOCTHONO
PeKIMA M, ClIeIOBATENLHO, HA 5e30NaCHOCTE ABIKEHHA N0
Ty THAM.

3 Merox xopa mpH onpedeNieHHA paguycoB 3aKpyrie-
HEIT W JIHHB] OYT JAeT OpHOAHIHTENbHEIE ¢ TIOIPEMIHO-
CTAMH pe3yNbTaTHL

4 YlpencTaBneHHAs METOHNONOTHA PacueTOB PaauyCoOB
3aKpyrAeHAH B ANHHE AYT myTeil MoxkeT OBITh IPHMEHEHa
HE TONBKO MPH PEKOHCTPYKUMH # PEMOHTE Ha KPHBOJH-
HellHEIX y9acTKax, HO H NpPH 3KCNepTHOoll olleHKe OTKIO-
HeHHA DaKTHYECKOTO MONOKEHHA oceit moNoTHa OT mpo-
€KTHOTO TOCHe OKOHYAHHS CTPOMTENLCTBA, B NIpoliecce
SKCIUTYATALHH, a TAKKE NPH NACTOPTH3ALIH KeNle3Ho A0~
POXHBIX ITyTeH.
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The method of calculating the radii of circular curves of railway tracks in the plan is presented. Information about the radii of
curves is obtained from the resulis of geodetic survey of railway tracks. Information about radii is used during the reconstruction and
repair of tracks on curved sections, when assessing the deviation of the actual position of the axes of the web from the design one after
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