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Pesiome

ITpy CKOPOCTHOM JBHXKEHUH JUIs 0OecriedeHns: KoM(popTaOenbHOCTH €3/1bl MACCAKUPOB MPEIbABIIIOTCS Oojiee xecTkre Tpebo-
BaHUA K IUTaHy JIMHUU: KPUBBIM MaJIbIX PaJHyCOB, [UIMHAM HPSMbBIX BCTABOK M MEPEXOJHBIX KPUBBIX, KOTOPHIC YBEIHINBAIOTCS
JUISl CTaOWIIM3alUK MTOJBIKHOTO cocTaBa. IlepecedeHust ¢ aBTOAOPOTaMM OCYIIECTBIAIOTCS Ha Pa3sHBIX YPOBHSX, 3aMEHSIOTCS
CTpEJIOUHBIE TIEPEBOMBI, TEPeyCTPanNBaIOTCs MaccaKMpckue miathopMel. KpoMme TOro, MOJIepHA3UPYIOTCS YCTPOHCTBA CHCTEMBI
LEHTPAIbHON OJOKHPOBKU M CBS3H, YCHUIMBAIOTCS KOHTAKTHAs CETh M TATOBBIC IOJICTAHLUH, IPHUHUMAIOTCS MEpHI IO 3aIlUTe
oKpy»atomieid cpeapl. OjHaKo py oOpalieHNy BHUMaHKS Ha IUIaH JMHUU, KPUBOJIMHEWHBIC YYaCTKHU, PaJHyChl KPUBBIX, BEpXHee
CTPOEHHME ITyTH HE BCET/[A yYUTHIBACTCS BIMSHUE YKIOHOB CYLIECTBYIOLIETO MPOAOIBHOIO MPOQHIS Ha Pealn3aliio CKOPOCTHO-
ro JIBIKEHUA. B mpouecce ABMKEHMS 1OE3/1a IO MepeoMaM IPOJOJIBHOTO MPoGuIIs B MOE31e, KPOME TATOBBIX M TOPMO3HBIX
YCHUIIHIA, TIOSIBIISIFOTCS JIOTIOJHUTEIbHbIC YCHIIMS, BEIUYHHA KOTOPBIX 3aBUCUT OT MAcChl MOE3/1a, CKOPOCTH €ro ABIKCHUS U all-
reOpanyecKkoil pa3HOCTH YKIIOHOB, 00pa3yrommx 3ToT mnepenoM Ai. IIpu HOBBIICHHH CKOPOCTEW IBHKEHHUS MOE30B MPOQHIb
CYIIECTBYIOIIETO yJacTKa JIOJDKEH YIOBJICTBOPSITH COBPEMEHHBIM HOPMATHBHBIM TPeOOBaHMAM. Tak, HAaHOOJIBIINH MPOOJIEHEIA
YKJIOH Ha CKOPOCTHBIX JIMHUSIX HE JOJDKEH MpeBhImaTh 18 %o. IIpomonbHBI IpodHIIb clieyeT MpoeKTHPOBATh II0 BO3MOKHOCTH
GoJtbIlIel JUTMHBI IPH HaUMEHBIIIEH Pa3HOCTH CONpPsraeMbIX YKIIOHOB CMEXHBIX 3JeMeHToB. Hanbonpmias anrebpanyeckas pas-
HOCTb YKJIOHOB CMEXHBIX 3JIEeMEHTOB Mpoduist [Ai] mommkHa ObITh He 6ostee 6 %o AT CKOPOCTHOTO y4YacTKa XKEJIC3HOH JOPOTH.
Bce npuBeeHHbIC HOPMAaTHBHBIC TPEOOBaHUS YCIOKHAIOT PEaIn3alHIo IIIaHOB 110 BBEACHUIO CKOPOCTHOTO JABMIKEHHUS MOE30B.
Hanpumep, Ha Hanpasnenuu ['omens — MUHCK Ha MpoTsDKeHUH Beero HampanieHus (300 kM) TakMX y4yacTKOB, TI€ pa3sHOCTb
COCEeTHMX YKJIOHOB GombIne 6 %o, oka3anock okono 147 km mu 49 %. Bee 311 ygacTku TpeOyIOT IepenpoeKTUPOBAHUS U MIPH-
MEHEHHS TAKHX YKJIOHOB, YTOOBI pa3sHOCTH cTana Ai < 6 %o.
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Abstract

In high-speed traffic, to ensure passenger comfort, more stringent requirements are imposed on the line plan: curves of small
radii, lengths of straight inserts and transition curves, which are increased to stabilize the rolling stock. Intersections with high-
ways are carried out at different levels, turnouts are replaced, passenger platforms are rebuilt. In addition, the devices of the cen-
tral blocking and communication system are being modernized, the contact network and traction substations are being strength-
ened, and measures are being taken to protect the environment. However, paying attention to the line plan, curved sections, curve
radii and the superstructure of the track, the influence of the existing longitudinal profile slopes on the implementation of high-
speed traffic is not always taken into account. When the train moves along the fractures of the longitudinal profile, additional
forces appear in the train in addition to traction and braking forces, their magnitude depending on the mass of the train, the
speed of its movement and the algebraic difference of the slopes forming this fracture Ai. With increasing of train speeds, the
profile of the existing section must meet current regulatory requirements. Thus, the greatest longitudinal slope on high-speed
lines should not exceed 18 %. The longitudinal profile should be designed as long as possible with the smallest possible differ-
ence in the mating slopes of adjacent elements. The greatest algebraic difference in the slopes of adjacent profile elements [Ai]
should be no more than 6 %o for a high-speed section of the railway. All of the above regulatory requirements put the implemen-
tation of plans for the introduction of high-speed train traffic “at a standstill". For example, in the Gomel-Minsk direction (along

ISSN 1813-9108 61



OPUI'MHAJIBHAS CTATBA

2023. M 2 (78). C. 61-71 Cospemennvie mexnonozuu. Cucmemuwtit ananus. Mooenuposanue

the entire direction of 300 km sections with the difference of neighboring slopes greater than 6 % turned out to be about 147 km
or 49%). All these sections require redesigning and the use of slopes with the difference Ai < 6%o, which in turn constrains the
increase in speed.
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BBeaeHue

[IpobnemMe TOBBIMIEHUST CKOPOCTEH IBHKE-
HUS TI0E3I0B Ha JKEJIEe3HOW Jopore yIenseTrcs
orpomHoe Buumanue [ 1-3].

B crpanax 3amagnoit EBponsl m SnonHun
HarOOJIBIIYIO cKOpocTh aBmkeHus — 200-350 km/4a
— MOXXHO peajM30BaTh MPHU OpPraHU3alUd BBICOKO-
CKOPOCTHOTO IBIKEHHS IOE3I0B Ha CIEUHaIN3U-
POBaHHBIX  BBICOKOCKOPOCTHBIX ~ MAarucTpajsix
(BCM). Onnako crpoutensctBo BCM u cienmnanm-
3UPOBAHHOTO MOABHXHOTO cocTaBa TpeOyeTr 0oub-
IIMX KallUTAJIOBIOXKEHUH, NCUNCISIEMBIX MUJIIHAP-
JlaMH [0JU1apoB. MIHBeCTHpOBaHNE B TaKOM 00BbeMe
HE BCer/la BO3MOXKHO. B 3TOM citydae kak aqbTepHa-
TUBHBIA BapHaHT MOXKHO paccMaTpUBATh OpraHH3a-
IIMI0 CKOPOCTHOI'O IAaCCAXUPCKOTO IBIKEHUS Ha
JIMHUSAX C COBMEUICHHBIM JBHKEHHEM TPY30BBIX U
naccaxupckux mnoe3nos: mo 140-160 km/4 mocie
KaIlTUTaJIbHOTO peMoHTa ImyTH u 10 200 kM/4 Ha pe-
KOHCTPYHUPOBAHHBIX JIMHUAX [4].

PexoHCTpYKTHUBHBIE MEPONPHUATUS JUIA TO-
BBILICHHSI CKOPOCTEH JABHKEHUS Ha >KeJIe3HOH J10po-
re JOJDKHBI IUTAHWPOBATHCSA TaK, YTOOBI OBLIM Ta-
paHTHpOBaHBI Oe30macHOCTE U OecrepeOOHHOCTh
JIBIDKEHMS TI0€3710B, COKPATUIIOCh BPEMs IMACCaXKu-
POB B IIyTH IIpH 00ecrieyeHNH NOTPEOHBIX pa3MEPOB
MEpEeBO30K M HAWMEHBIIMX  CTPOUTEIBHO-
9KCILTyaTallMOHHBIX 3aTpar [S].

3HayeHUEe CKOPOCTH [IBIKCHMS IOE3I0B B
paboTe >KeIe3HOJOPOKHOTO TPAHCIOPTa TIpea-
CTaBJISIETCS BCErJa LIMPOKOM MaHOPAMOM BIIUSHHS,
C OJHOH CTOPOHBI, CKOPOCTH Ha IEPEBO30YHBIH
MIPOIIECC TPY30B M MACCAKUPOB, C APYTOU CTOPOHBI
— MOJBMYKHOTO COCTaBa, HHPYPACTPYKTYPHI U opra-
HU3allMN MEPEeBO30K Ha ckopocTb. HecmoTps Ha,
Ka3aJoch OBl, BCIO OINpPEICIICHHOCTb CKOPOCTH
JBIDKEHHS, UCTOPUS €€ Pa3BUTHUS CBUAETEIILCTBYET
0 OOJIBIIOM JMana3oHe MHEHHH U HEOYEBHIHOCTH

OLICHOK. B3anMopeiicTBuE CKOPOCTH [IBH)KEHUSA
MTOE3I0B CO BCEMH COCTABIIIOIIMMHE MIEPEBO30YHO-
ro Mpolecca OMUCHIBACTCS PA3IUYHBIMU 3aBHUCH-
MOCTsIMH [6].

[Ipu ckopocTHOM ABMKEHWH HJIsl oOecrieye-
HUS  KOM(OPTAOETbHOCTH  €3Abl  [ACCAXKHPOB
MPEeNbABISIOTCS Ooliee KecTKHe TpeOOBaHHS K
TUTaHy JTUHUH: JUIMHBI TIPSMBIX BCTaBOK W Tiepe-
XOJIHBIX KPWBBIX YBEIUYHMBAIOTCS JJIA CTAOMIH3a-
MY TOABM)KHOTO COCTaBa Ha KOHIAX KPYTOBBIX
KPHUBBIX, MIEPECEUCHUS C aBTOJJOPOTAMH OCYIIIECTB-
JISIOTCST Ha Pa3HBIX YPOBHAX, 3aMEHSIOTCS CTpe-
JIOYHBIE TIEPEBOBI, IEPEYCTPAUBAIOTCS MACCAKHUP-
ckue miardopmel u ap. Kpome toro, MmoaepHu3m-
PYIOTCS YCTPOHCTBA CHCTEMBI IIEHTPAIBHOUW OI10-
KUPOBKY W CBS3W, YCHJIMBAIOTCS KOHTAKTHAs CETh
U TATOBBIC MOJCTAaHIUU, MPUHUMAIOTCS MEPHI IO
3ammTe OKpyXarmei cpenbl. OmpHako mpu oOpa-
MIEHUW BHUMAaHWSA HA TUIAH JIUHWUU [7], KpUBOJIH-
HelHbIe yuacTku [8], pamuycsl KpuBBIX [9], Bepx-
Hee ctpoeHue myTu [10, 11] He Bceraa yunuTHIBaET-
Cs BIUSHUE YKJIOHOB CYIIECTBYIOIIETO IPOJIONH-
HOro MpOoQuiIs Ha peau3alui CKOPOCTHOTO JIBU-
JKEHUSL.

Ilenpio manHON CTaThbU SBISICTCS alIbHEH-
mee W3yYeHHWE BIUSHUSA IPOJIOIBHOTO PO
CYIIECTBYIOIIUX JKEJIE3HOMOPOXKHBIX JIMHUKA Ha
YBEIMUYEHHE CKOPOCTEH ABMKEHUS TI0E3/I0B.

OcHOBHbIe Tpe60BaHMA HOPM NPOEKTUPOBAHUA

VYcnoBusi  MPOSKTUPOBAHUSI  MPOAOIBHOTO
npoduiis B 3HAYUTEIBHON MEpe 3aBUCIT OT JTUHBI
ero BJIeMEHTOB. Bompoc o palMoHaNBHON JUTHHE
ayieMeHTa npoduIIst CBA3aH ¢ HEOOXOIUMOCTBIO Pe-
HICHHS JIByX IO HEKOTOPOH CTENEeHU MPOTUBOPEYH-
BBIX TTOJIOKCHUI:

1. Co cTpouTensHOI TOYKH 3pEHUs, YeM KO-
poue 3JIeMEHThI TPOGHISL, TEM JIydllle MPOCKTHAS
JIMHUSI BIMCHIBACTCS B OYEPTaHUE peibeda MECTHO-
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cTH (0OCOOEHHO B XOJIMHCTHIX U TOPHBIX YCIOBHSIX) U
TEM MEHBITIE 00BEMBI PabOT IO COOPYKEHHIO 3EM-
JSIHOTO TOJIOTHA W BO3BENICHUIO BOJOIPOITYCKHBIX
COOpPYKEHUH.

2. JlnvHa 31meMeHTOB MPpO(UiIs B 3HAYUTEIh-
HOW Mepe BIHUSEeT Ha yCIOBUS JBIKEHHUS TOe37a.
O4eBHAHO, YTO YeM KOpOoYe DJIEMEHT, TeM OOJbIe
MOJI TIOE3/I0OM OJJHOBPEMEHHO MOXKET HAaXOJUThCS
nepenomMoB npodwis. Kaxaplit nepenom moj ABu-
JKYIMMCSL TIO€3/I0M BBI3BIBAET HEOOXOIMMOCTH H3-
MEHEHHS peKUMa paOdOThI JOKOMOTHBA (BKITIOUCHHE
TATH WM OTKIIOYEHHE ee), a TaKke HM3MEHEHHe
HaIpsOKEHUH B MEKBAarOHHBIX CIIETTHBIX MPHOOpax
(B cuily U3MEHEHHS Ha TepenoMe Tpoduiis BeTHIH-
HBI JIOTIOJTHUTEIFHOTO COMPOTHBICHHUS OT YKJIOHA),
YTO IPUBOJUT K HAPYIICHHUIO TUIABHOCTH JIBHKCHUS
moe3na. Ilosromy mis oGecriedenus Ooiee Oiaro-
MPUATHBIX YCIOBUH SKCIUTyaTallMd KOPOTKHE 3Jie-
MEHTBI POIOIILHOTO POQUIIS HEXKENIATEIbHBI.

OpHAaKO CYIIECTBYIOIINE JTUHUH TPOSKTHPO-
BaJIMCh JIaBHO, KOT/Ia MPOEKTHAs IUHUSI YKIIA bIBa-
J1ach MaKCUMAIIbHO OJIM3KO K 3eMIIe [UTsl YMEHbIIIe-
HUS O0BEMOB 3E€MIITHBIX DPAOOT TPH CTPOUTENb-
crBe. M3-3a 3TOro yKJIOHBI MHOTJA IMPUHUMAIINACH
OYeHb OOJIBIINE, 12 U PA3HOCTh YKIOHOB IPH 3TOM
HOPMUPOBAIACH HE JUISI BRICOKHX CKOPOCTEH.

IIpu nBUXEHUM TO€3/a TI0 MepesioMaM IMpo-
JIOJILHOTO TPO(UIs B TMOE37C KPOME TATOBBIX U
TOPMO3HBIX YCHIJINN TIOSBIISTIOTCS JOMOJTHUTEIFHBIS
ycuiys, BEJIMYHMHA KOTOPBIX 3aBUCHT OT MACChI
noe3Jia, CKOPOCTH €ro JABHXKCHUS M anreOpanue-
CKOH Pa3HOCTH YKJIOHOB, 00pa3yIOlIUX 3TOT Hepe-
aoM Ai [12].

Tl

a

Puc. 1. [lepexomsr mpoduis oA MOe310M
Fig. 1. Profile fractures under the train

Ecmu mon moe3moM OJHOBPEMEHHO Haxo-
JATCA HCCKOJIBKO TOYCK MIEpeiioMa, YCUINA OT IIe-
PEIIOMOB CYMMHPYIOTCSI, BCJEICTBHUE BOJIHOBOTO
Xapakrepa pacrnpoctpanenus ycunuit (puc. 1). Ilo-
9TOMY PperjaMEeHTHPYIOTCS HOPMBI, KacCaroIlUecs
anreOpanyecKoil pa3HOCTU COMPSATAEMBIX YKIOHOB
W JUIMH Pa3JelUTEIbHBIX IUIONIAJOK JJIEMEHTOB
NMEPEXOIHBIX KPHUBBIX.

Ha »xene3HbIX 1oporax B pexXxume TOPMOKe-
HUSI MOXXHO BBIICJIUTh BPE/HBIC SIMBI, BPEIHBIC
YCTYIBI U TOPOBI y TIOAHOXXHSA BPEIHBIX YCTYIIOB
(puc. 2).

CyIlIeCTBYIOT y4acTKU MPOQMIs, MO KOTO-
PBIM T0€3/1a IBUXKYTCSI C BBICOKUMHU CKOPOCTSIMH B
PEXKUME XOJIOCTOTO XO04a WJIN B PCXKUME TATU, HO

L

Puc. 2. CxeMbl y4acTKOB B PEKUME TOPMOKECHHUS:
a — BPEIHOM SIMBI; 6 — BPETHOTO YCTYTIa; 6 — rop0a y IMOJHOXKHUS BPETHOTO yCTyIa
Fig. 2. Schemes of sections in braking mode:
a — harmful pit; b — harmful ledge; ¢ — hump at the foot of harmful ledges
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IPU MJIBIX YCHUIIMAX B PACTAHYTHIX LEMHBIX MPH-
Oopax WM TpHU OOJBIIMX TATOBBIX YCWIHSX, HO
MaJIbIX CKOPOCTSX IBIDKEHUS (puc. 3).

C ywetom »storo  CBoxmy  IlpaBun
19.13330.2017 [13] ycTaHaBnuBaeT, YTO BO BPEJ-
HBIX sIMaxX, Ha BPEAHBIX YCTyNax M Ha ropbax y
MOJTHOKUSI BPEIHBIX YCTYIOB CJEIyeT HCIOJb30-
BaTh TOJIBKO PEKOMEHIyeMble HOPMBI, T. €. 0O0Jb-
HIMe MO JUIMHE W MEHbIIUE 110 PAa3HOCTH YKJIOHBI;
BO BCEX OCTANBHBIX CIy4asx — B Oe3BpeIHBIX
aMax, B O€3BpENHBIX YCTyHax M Ha 3aTsDKHBIX
OJbEMaX — MOJKHO HCIIOJIb30BaTh U AOIyCKaeMble
HOPMBI, T.€. OONBIINE TO Pa3HOCTH YKJIOHBI U
MEHbBIIIME MO JUIMHE pa3JeNUTEeNbHbIX IUIOMIAaJ0K
3JIEMEHTHI IEPEXOIHBIX KPHUBBIX.

IIpy nOBBILIEHNN CKOPOCTEW IBHUYKEHUS I10-
€3710B MPO(UIIb CYHIECTBYIOIIETO YYacTKa JOKEH
YAOBIETBOPATH TpeOoBanusMm [ 14, 15].

HanGonpmmii mpomoasHBIA YKIIOH Ha CKO-
POCTHBIX JMHMAX HE JOJDKEH MpeBbIaTh 18 %o.
[TpononbHBIi npoduiIb caegyeT IPOeKTHPOBATh T10

\—/

a

BO3MOXXHOCTH OOJBINEH JJTHMHBI TIPU HAaUMEHBIIEH
Pa3HOCTH COTPSTaeMBIX YKIIOHOB CMEXHBIX 3Jie-
MeHTOB. HambGonpmias anreOpanueckasi pa3HOCTH
VKJIOHOB CME@XHBIX 3JIeMEHTOB Tmpodunsa [Ai]
JoJbKHA OBITh He Oomee 6 %o IJIsI CKOPOCTHOTO
Y4acTKa KeJIE3HOH JOpory.

HaumMenbinas niuHa s1eMeHTa Ipoa0IbHOTO
npoduns [L] paBHa 250 M 11 CKOpOCTHON Maru-
crpanu. Ilpu Gojpliei pasHOCTH YKIOHOB (Al >
[Ai]) cMexHBIE 3JIEMEHTHI CIIEAYeT COMPSTaTh IO-
CPEACTBOM PpAa3ICIUTEIbHBIX IUIOMAA0K U (WIIN)
JJIEMEHTOB IEPEXOMHOW KPYTHU3HBI, UIMHA KOTO-
PBIX JOJDKHA OBITH HE MEHEe NPUBECHHBIX paHee
3Hauenwuii [L] [16].

Jis obecriedeHns MIaBHOTO Iepexona Io-
€371a Jyepe3 MeperoMbl MPo(uis co 3HAUNTENbHON
areOpanuecKkoll PasHOCTHIO YKIOHOB IPOU3BO-
JIUTCSI CONPSDKEHUE CMEXHBIX AJIEMEHTOB OJHUM
13 CIEAYIOMHX CIIOCOOOB:

— KpYyTrOBOH KpMBOW B BEPTHUKAJIBHOM ILIOC-

KocTH (puc. 4);
6

8

Puc. 3. Yuactku npouiist ¢ IBHKCHUEM B PSKHAMaX X0JIOCTOTO XO/a UK TSTH:
a — 0e3BpenHas siMa; 6 — OE3BPEIHBIN YCTYII; 8 — «TOPO»
Fig. 3. Sections of the profile with movement in idle or traction modes:
a — harmless pit; b — harmless ledge; ¢ — «hump»

Puc. 4. ConpsoxeHue 311eMeHTOB NpoduiIs KpyroBoi KpuBoi
Fia. 4. Coupling of circular curve profile elements
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— npoduiieM KPUBOJIUHEHHOTO OYEPTaHUS
«IIETIOYHBIA PO IITEY (pHUC. 5).

Ilpu nepgom cnocobe CMEXHbBIC TPIMOIH-
HEelHbIE 3JIEMEHTHI PO CONPATAIOTCI B BEp-
THKQJIBHOH IIIOCKOCTH KPUBOH pammycoM Ry, M:
20 000 — nHa ckopoctHbIX uHUAX, 15 000 — Ha nu-
Husx naccaxupcekux u |, 1l kareropuu, 10 000 — Ha
0c000 Tpy30HANPSKEHHBIX JUHUAX U JuHMAX ||
kareropud, 5 000 — ma muaMAX 1V kKareropun.

CMexHBIE DIIEMEHTHI TPOJOJIBLHOTO MpOohu-
ISl CIETyeT CONpATaTh B BEPTUKAIBHOM TUIOCKOCTH
KpuUBBIMH pamuycamu R,. HWx Ha3Hauenme -—
NPEJOTBPATHTH CAMOPACIIET aBTOCIIENIOK CMEKHBIX
BaroHOB MO€3/a MPH MPOXOXKICHUU HX depe3 Ie-
PEIOM TPOIOIBLHOTO MPOPHIIS TyTH U 0OECIICUHTh
KOM(OPTHBIE YCIIOBHS €37Ibl TACCAKUPOB.

Ha cxemaTnueckoM NpoJONBHOM Hpoduie
MPOEKTHAs JIMHUSA TI0Ka3bIBaeTCs 0e3 ydera compsi-
rampiie kpuBoi. M3MeHeHHe OTMETOK MyTH Ha
nepenoMax npoduis B mpenenax BEPTHKAIbHBIX
KPHUBBIX JIOCTUTAETCS 33 CUET JIOCHIIKHU 3€MIITHOTO
nosnotHa. HawuGosblnas BequvuMHa TmOMpaBku Ny
(puc. 4), cOOTBETCTBYIOIIasl TOUKE IIEpeoMa Mmpo-
(uis, BeIUMCIAETCS KakK BonbBeHTa h =T’ /ZRB .

IIpn oueHp MajbIX 3HAYEHUSIX anreOpanvdecKou
Pa3HOCTH COMpPSATaeMbIX YKIOHOB (Hampumep, Ai <
2 %0) MakcUMajJbHas TIONpaBKa HE IMPEBbIIIACT
0,01 M. B aTom ciydae ycTpoHCTBO KpHBOIl B BEp-
TUKQJIBHON MJIOCKOCTH HE MMEET CMBICIA, TaK Kak,
BO-TIEPBBIX, KpuBYI0 pammycom Oomee 20 000 m
OUYCHb TPYAHO COAEPKaTh, BO-BTOPBIX, TpeOyemast
IUIABHOCTh JBIKEHMS T0E3740B 00ECIeunBaeTcsl B
JIOCTAaTOYHOU Mepe U 0e3 Hee.

B cooTrBercTBHM CO CBOJIOM IIPaBUIl yCTPOU-
CTBO COMpSrarolied KpUBOH 005S3aTENBHO B TeEX
Cilydasix, KOTJa pa3HOCTb YKJIOHOB Ooiee 2 %o Ha
CKOPOCTHBIX JMHUSAX; 2,3 %0 — Ha JUHMSIX Macca-
xupckux u |, Il kareropun; 2,8 %o — Ha nmuausx ||
kateropuu; 4 %o — Ha quHUAX |V kareropuu. Ilpe-

MMYIIECTBOM ATOTO CHOC00a COMPSDKEHUS SIBIISCT-
Csl OTHOCHTEJBbHAS MPOCTOTA B pa30OMBKE M COAEp-
JKaHUH TYyTH.

Benuuuna panvyca BepTHKaIbHOM KPHUBOU
1500, 2000 u 2500 M ycTaHOBII€Ha HCXOAS W3
HauOONBIINX CKOPOCTEH JBMKEHHS MACCAKUPCKUX
noe3noB 160, 200 kM/4 npu 3HAUYCHUU BEPTHKAIIb-
HOT'O YCKOpEHHs a8z, paBHoro 0,2 m/c? [17]. Beprtu-
KallbHBbIE KpPUBBHIE CIIeyeT pa3MeliaTh BHE Iepe-
XOAHBIX KPHBBIX, a TaKKe BHE MPOJIETHBIX CTpOe-
HUH MOCTOB W MYTENpPOBOIOB ¢ Oe30amiacTHON
MPOE3KEN YacThlo.

Bmopoii cnoco6 mpenycmarpuBaer compsi-
KEHHUE CMEXHBIX YKIOHOB KOPOTKHMH 3JIEMEHTA-
MU TUIaBHO WM3MEHSIONIEHCS KPYTH3HBI, COIpsTa-
IOLMUMKCS ¢ MPUMBIKAIONMMH K HUM TI0 KpasMm
LETMOYKH TMPSIMOJMHEHHBIMU 3JIEMEHTaMH Mpodu-
151, Oiaromapst 4eMy y4acTOK COMPSDKEHUs MpHUoO-
peTaeT KpUBOJIMHEHHOE OUYepTaHNE.

[Ipu TakOoM CONMpsIKEHUHM IJMHA OTPE3KOB
LEMOYKH MPUHUMAETCs, KaK MPaBUIIO, HE MEHEe
50 M 1 BO Bcex ciydasx He MeHee 25 M (mHA
penbca), a anreOpamdeckas pPa3HOCTh YKJIOHOB
CMEXHBIX DJIEMEHTOB OTpeenseTcs no Gpopmyiie
(1) B [17]. OOmmas aivHA «IEMOYHOTO COTPSIKE-
HUS» TOJDKHA OBITh HE MEHEe MUHHUMAJbHO BO3-
MOXXHOW TPUBEAECHHON JJHUHBI COOTBETCTBYIO-
HIero yyacTka NpoQuisi, 3ampoeKTHPOBAHHOTO
MpSAMOJMHEHHBIMU  dNieMeHTaMu. [locTosiHHas
I JAaHHOTO croco0a COMpSKEHUS pPa3sHOCTh
YKJIOHOB JI0JDKHA OBITH oOecliedeHa HE TOJIBKO
Ha BCeX IepelioMax BHYTPH IIEMOYKH, HO U B
Hayaje, ¥ B €€ KOHIIE.

Oror cmocob obecrieunBaeT  OOJIBIIYIO
TUTABHOCTH JBDKCHHUS MMOE3/1a, YEM TPU COMpPSDKe-
HUM  BEPTHKAJIBHBIMH  KPUBBIMH  PajHyCaMu

20 000-5 000 M, ogHAaKO M3-3a YACTOTO M3MEHEHUS
YKJIOHA Ha HEOOJIBIIYI0 BEIHYMHY OH TpeOyer 0o-
Jiee MOIIHOTO BEPXHErO CTPOCHHsS ITyTH, MPU KO-

2

o

Puc. 5. ConpspxeHne 3IeMEHTOB PO HIEM KPUBOJIMHEHHOTO OUYepTaHUL
Fig. 5. Coupling of elements by a curvilinear outline profile
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TopoM aedopmanuu Takoro mpouiss OymyT MH-
HUMaJIBHBIMU. [lo3TOMY B Hacrosmiee Bpems cde-
pa ero nNpuMeHeHus KpaifHe orpaHHueHa.

Bce mpuBeneHHbIE HOpMATHBHBIE TpeOoBa-
HUS OTPaHMYMBAIOT PEATHM3AIMIO IUIAHOB IO BBE-
JICHHUIO CKOPOCTHOTO JIBMIKEHHUS TTOE3]I0B.

AHaAU3 NPOAOABHOIO NPOGHUAA HanpaBAEHHUSA
FomeAb - MUHCK

B paMkax rocymapcTBEHHBIX MPOTPaMM 3a
MOCJIeTHNE BOCEMb JIeT ObuTH 3aKytuieHsl 30 rpy-
30BBIX MAarucTpaJbHBIX JIEKTPOBO30B, 18 arek-
Tpomoe3aoB u 13 gusens-noe3noB. B ToM uucie
B COTPYAHHYECTBE C KHUTAWCKUMHU IMapTHEpaMH
CTajgpHasg MarucTpainp mnpuobpena 12 nByxcek-
UUOHHBIX 371eKTpoBo30B BKI'-1 m 18 omHocek-
HMOHHBIX 3JIeKTpoB0o30B BKI'-2 mnpowusBojcTBa
JlaTyHCKOT0 2JIEKTPOBO30CTPOUTEILHOTO 3aBO/IA.
Takoe pemienue OBLIO MPHUHSATO C YYETOM pac-
IIUPEHUS TOJIMTOHA SIEKTpU(UKAIUKA JTOPOTH.
[lnanel panpHeiIIero pa3BUTHS JIOKOMOTHBHOTO
X035UCTBA MPEIyCMAaTPUBAIOT MPUOOPETCHUE B
2021-2025 rtr. ;mecATH €IUHHUII IEKTPOMOE3[0B
MEXPETHOHAIBHBIX JIMHUM NSTHUBarOHHONW CO-
craaoctn mnpousBojactBa 3A0  «llramgmep
Munck» (Vi = 160 km/4) (Bemapycp). Takxke
IJIAHUPYETCS 3aKyIKa 3JeKTpoBo30B cepun BKT
B KOJHMYECTBE 15 €. ¢ BO3MOXXHOCTBIO BEICHUSI
MacCaXUPCKUX MOE3/I0B.

OKCIUTyaTanusi MOIIHBIX JIOKOMOTHUBOB I03-
BoIiia (POPMHUPOBATh TOE37]a C YBEIMYEHHEM HX
CpEIHETo Beca W JUIMHEL. JTO CO3/1aeT MPEAIOCHUI-
KU JUI CHUKEHUSI CEOECTOMMOCTH TEPEBO30K U T0-
BBIIIEHUS WX TMPUBJIEKATENBHOCTH JISi TPy30BJa-
JIeNbIeB, 0COOEHHO B cepe TpPaH3UTHBIX KOHTEH-
HEPHBIX TIEPEBO3OK.

3azeiicTBOBaHHBIE HA Ba)KHEUIIMX HaIlpaB-
JIEHUSAX TIEPEBO30K COBPEMEHHBIE JJICKTPOIIOE3aa
CTa¥ BOIUIONICHHEM WHHOBAITMOHHBIX PEIICHHIA,
MPU3BAHHBIX BBIBECTH benopyccKyio CTallbHYIO
MarucTpaib Ha HOBBIH YPOBEHb Pa3BUTHSL.

OnHo W3 BaXKHBIX HaIpaBJIcHWH bemopyc-
CKOM KEJEe3HOM IOPOTH SIBISETCS KEJIe3HOJOPOXK-
Hast TuHUS MuHck — ['oMenb — auHug oT MuHCKa
gepe3 OcunoBnun, Kinobun u manee mo ['omerns.
Ha Bcem mpoTspkeHWU NMHUSA ABYXITyTHASI, JJIEK-
TPUPHUIIMPOBAHHAS.

Ha yuactke I'omenb — MuHCK 3aruiaHupoBa-
Ha OpTraHM3aIus CKOPOCTHBIX MACCAKUPCKUX TIIe-
peBo3ok mo Mapmpyty [omens — XKinobun —
Munck (300 km). Jns Toro 4ToObI yKa3zaHHBIN
MapmipyT ObIT BOCTpEOOBaH y MaCCAKUPOB, BpeMs

CJIeTOBAHUSA TI0 YYaCTKY JOJDKHO OBITh MUHUMAITh-
HBIM. 3aIUTaHUPOBAaHO TIOBHIIIEHHE YCTaHOBIICH-
HBIX CKOpOCTEH JIBMKEHHS TPY30BBIX IMOE3/I0B 10
100 kM/9 M yCTaHOBIEHHE CKOPOCTEH IBHKCHHS
MMacCaXUPCKUX IMoe3moB Ha ypoBHE 141-160 xm/g
v BeIme [18].

B0O3MOXXHOCTH ~ TOBBIIIEHUS  CKOPOCTH
JIBUKECHUS TTACCAKUPCKUX T0e3710B 10 160 km/4 Ha
HampaBlIeHWH  OCHOBBIBA€TCS  HA  aHaJM3e
TEXHUYECKUX XapaKTepUCTHK, MOKa3aTenel IuiaHa
1 npoduisg, a TakKe MPUYMH, OTPAHUYHBAIOIIAX
CKOpPOCTb.

AHanu3 TPUYNH OTPAaHUYEHHUS CKOPOCTH
MACCaXUPCKUX U TPY30BBIX MOE310B MOKa3al, 4TO
TJIaBHBIMHA (DaKTOpaMH, KOTOPBIE CAEPKUBAIOT I10-
BBIIIIEHHE CKOPOCTH HA BCEM Y4acTKe, SBISIOTCS:

— COCTOSIHHE BEpPXHEro CTPOEHHsS IIyTH
(CBEpXHOPMATUBHBIN U3HOC PEIIbCOB, HAJIMYUE JIe-
(heKTHBIX CKPEIUICHUH | IIITa);

— CTaHLMOHHBIE YCTPOICTBA, KOTOPBIE HYX-
JTAIOTCS B MOACPHU3AINY WIH PEKOHCTPYKIIUU;

— HECOOTBETCTBUE TEPEIOMOB TIPOJOIHHOTO
pod s COBpEMEHHBIM HOPMaM M TPEOOBAHISIM K
MIPOEKTUPOBAHUIO CKOPOCTHBIX JKEIE3HBIX JOPOT.

[Ipu 3TOM mocnenHuii (hakTop Hrpaer OmHY
W3 BaXHBIX pOJIeH B MOBBIMIEHUH ckopocteil. ITo-
clie aHajM3a MPOoA0JILHOTO NPodUIiIs HapaBIeHUS
MuHck — 'oMenb BBISBICHBI yYacTKU, Ha KOTOPBIX
Pa3HOCTh COCETHUX YKIOHOB (Al) Gonbiie 6 %o,
YTO HEIOMYCTUMO IS CKOpocTei 161 KM/4 U BEHI-
we. Tonbko B mnpenenax ['oMenbCckol AUCTaHUMA
myTd (TPOTSHKEHHOCTh y4acTka okojo 20 kM) Ta-
KHX «0aphepHBIX» MecCT mopsiaka 15.

Ha mpotspkenun Bcero Hampasienus (300
KM) TaKMX YYacTKOB, T/I€ Pa3HOCTb COCEAHUX
YKJIOHOB OoJjbiie 6 %o, okazanoch okoyio 147 km
nin 49 %. DT y4acTKu TpeOYIOT MepenpoeKTUPO-
BaHMsI U MPUMEHEHMSI TAKUX YKJIOHOB, YTOOBI pa3-
HOCTh cTana Ai < 6 %o.

[TepeycTpoiicTBO  TIPOAOIBHOTO  TIPODUIIL
paccMOTpPEeHO Ha BCEM NPOTHKEHHUH U IepenpoeK-
TUPOBAHO COTJIACHO HOPMATHBHBIM TPEOOBaHUSIM.
Bce yxioHBI cTapannch U3MEHATh C HAMMEHBIITIMHA
obvemamu pabot. OmHAKO CyIIECTBYIOIIas 3a-
CTpOMKa, HaJIW4YME MPOMEKYTOUHBIX CTaHLHUHA He
BCET/Ia MO3BOJISFOT 3TO OCYIIECTBHTH.

Jia mpumepa mpuBEAEeH Y9acTOK MpoduIs,
Ha KOTOPOM HMEETCsl pa3HOCTh YKJIOHOB OoJblie
6 %o (puc. 6). i Hero yiokeHa HOBasi IPOSKTHAS
JIMHAS C COCEIHUMH YKJIOHAMH, Pa3HOCTh KOTOPBIX
MeHblie 6 %o (puc. 7).
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Puc. 6. Y9acTok mpomoIbsHOTO PO 10 PEKOHCTPYKIHH
Fig. 6. The section of the longitudinal profile prior to reconstruction
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Puc. 7. Y4acTok npososbHOro npoduiis nociie peKoHCTPYKINU
Fig. 7. The section of the longitudinal profile after reconstruction
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Jiis mpoBepKH BUKEHUS IMAaCCAKUPCKUX
MTOE37I0B CO CKOPOCTSAMU cBbItie 140 kM/9 1 Tpy30-
BBIX TMOE3JI0B cO ckopocThio 100 km/4 mo mepe-
YCTPOCHHOMY TPOQUII0 pelieHa WHXCHEepHas 3a-
Jlada TI0 TITOBBIM pacdyeTraM. [SAroBble pacueThl
MPOM3BENICHBI JIJISI TPY30BBIX COCTABOB C AJIEKTPO-
Bo3oM BKI'1-012 u maccaxupckoro cocraBa 3JeK-
Tpomoesaa cepun JIm.

U3 pacuera crenyer, 94To MO TepeyCTPOECH-
HBIM y4acTkaM c ykioHamu 2.8; 3,0; 1,3; 2,2;
1,6 %o moxomotus BKI'1-012 Moxer aBUraTrscs co
ckopocthio 100 kM/4 (MakcuMallbHas Macca Co-
craea 3500T), a maccaXMpCKUH 3ICKTPOIIOE3]T
OllM MoOkeT cBOOOIHO MEepPeaBUTATHCS CO CKOPO-
cThio cBBIIIe 140 KM/4.

[Mpoananu3upoBaB CyIIECTBYIOIIEE pacIo-
JIOKCHUE IyTH, OTMETHUM, YTO TPU H3MCHCHHU
YKJIOHOB Oyner 3arpoHyTo Oombire 50 % cyme-

CTBYIOIIECH WHPPACTPYKTYPHI, YTO TOXKE MOTpedyeT
nepeycTpoicTna.

3aKAloYeHHe

[Ipu BBepeHMH CKOPOCTHOTO ABUKEHUS IO-
MHMO PEKOHCTPYKIIMH TIaHa TpeOyeTcs U PEeKOH-
CTPYKLHUSI MPOJOJbHOrO mpodmist. [IBa »Tux Me-
ponpuATHA ABJIAIOTCA CaMbIMHU TPYA03aTPATHBIMH.
N3yunB TpeGoBaHUS K TPOAOIBHOMY MPOMUIIO
IIpyu BBEACHHUU CKOPOCTHOI'O JABWIXCHHUSA IIOC3I0B,
BBISIBIICHBI «OapbepHBIE» MecTa B Mpouiie, caMbl-
MU MHOTOYHCIICHHBIMU U3 KOTOPBIX SIBIISIIOTCSL pe-
KOHCTPYKIHS T1aHa U npoduis. CpaBHUB 11Ba OC-
HOBHBIX MEPOIIPUATHA IO IMOBBIMICHUIO CKOpOCTeﬁ
JIBIKEHUS MOE3/I0B JIEaeM BBIBOJI, YTO CTOUMOCTh
mepeycTpoicTBa mpodwiasd npuMepHo B 1,5 pasa
JIOPOXKE CTOMMOCTH IEPEYCTPOMCTBA KPUBOJIUHEN-
HBIX Y4aCTKOB.
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