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B cTaTtbe oyeHnBaeTcs BO3MOXHOCTb
uncnosib3oBaHnsl 6e3b6annacTHoi
koHcTpykuuun nyTv (BKIT) npu peannsaymn
KPYMHbIX TPAHCMOPTHbIX OGBLEKTOB B YepTe
ropopga. BKI senseTcs eaMHCTBEHHOM
anbTepHaTUBON TPagULMUOHHOMY NyTU

Ha 6annacte. Takovi BapnaHT o6nagaert
PSA4O0OM NpenMyLLecTB, HO BMEeCTe C TeM

v onpeAesnieHHbIMU HegoCTaTKaMu,
CAEepPXUBaIOLUMU CEroHsl ero MacCoBoe
npumeHeHue. OCHOBbIBasiCb Ha 3apybeXHOM
onbITe U CPaBHEeHUN ABYX KOHCTPYKUMIA
(nyTb Ha 6annacte u BKII), c yyéTom
pacLeHOK Ha PeMOHTbI U TeKyLLee
coaepixaHue aBTopbl NPeAnaraloT CBoe
noHUMaHne 3KOHOMUYECKUX apryMeHTOB
u BbIroA, nosiy4aemMsix OT IKCriyaTayumm
6e36as1/1aCTHOro NyTH.

KnroyeBble caoBa: xesne3HOL0POXHbIN
TPaHCIopT, BEPXHEE CTPOEHNE

nytv, 6e3basnnacTHasi KOHCTPYKLVS,
BbICOKOCKOPOCTHOE ABUXEHME, 3aTparThl,

OKYyrnaemoCTb, 9KOHOMUYECKUI 3D PEKT.
|
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Bbirogbl 6e30annactHom
KOHCTPYKLUM NYTU AN KPYMHbIX
TPaAHCMOPTHbIX OOBLEKTOB

Iotnun Ilasea Eezenveeun — kanoudam
IKOHOMUHECKUX HAYK, 00yeHm Kagedpsl

«DKOHOMUKG cmpoumenbHo20 OGusHeca u ynpagieHue
coocmeennocmvio» Mockoseckoeo 2ocyoapcmeeroeo
yHugepcumema nymeii cooouerusi (MUHUT), Mockea,
Poccus.

Pasyeaee Arexceii /[mumpuesun — cmapuiuii
npenooasamens MUUT, Mockea, Poccus.

K€ HE OJTHO JIECSTUIIETHE TTEPE]I CTIeIa-

JINCTaMU TPAHCITIOPTHOTO CTPOUTEITHCT-

Ba BCTAeT BOMPOC O HauboJiee parro-
HaJIbHOUW KOHCTPYKIIUM BEPXHETO CTPOCHMUS
MyTHU, KOTOpasi Obl OTBEYaJIa BCEM HEOOXOIM-
MBIM YCJIOBUSIM, @ UMEHHO: TIOCTOSTHHO PacTy-
M CKOPOCTSIM IBVKEHUST M HATPy3Ke Ha OCh.
Ewe B Hauane XX Beka 3apyOexXHbIE U OTeYe-
CTBEHHbBIE YUE€HbIE TIBITATUCH TIOJYIUTh CTa-
OWJIbHYIO0 KOHCTPYKIIMIO ITyTH, PABHO TIPUME-
HUMYIO KaK JUTSI IPOMBITIIJIEHHOTO, TAK W TPaK-
NaHCKOTO cooOlieHus. BrnepBbie myTh cO
CTUIOLITHBIM 3KeJIe3006TOHHBIM OCHOBaHUEM
OB TIPE/ITIOKEH Y OCYIIIECTBIICH B PA3TUUHBIX
BapuaHTax B 1909 romy Ha1mmm cooTeuecTBeH-
HUKOM, pycckuM uHxeHepoMm H. E. Jlonro-
BbIM. OCHOBHasI Ujiest — CO3MaHne pabOTOCIIO-
COOHOI KOHCTPYKIMHU 0€3 1Inall U OajiacTa.
VinoxeHHbIe B MyTh KOHCTPYKLINU JloJroBa Ha
ITpunHenpoBCKOi Xeae3HOM Jopore mpociy-
sk oT 20 1o 40 met. B 1924 ronmy simoHcKume
HAllMOHAJIbHBIE XeJIe3HbIE JOPOTU Havyaau
COOpyXaTh MYTh C JIEPEBIHHBIMU OMOPAMU-
BKJIQJIbIIIIAMU, YTOIUIEHHBIMA B MOHOJIUTHOE
Xesne300eToOHHoe ocHoBaHue. B 1926—1929
TO/IbI XeJIe3006TOHHBIE TTOIPEThCOBBIE OCHO-
BaHUS B Bue OJIOKOB YJIOXEHBI Ha OpOTe
IMep-Mapxkett B CIIIA [1].



Ta0imuna 1

CpaBHeHHe KOHCTPYKIIMII MyTH

CBOICTBO KOHCTPYKLIMU [Tyt Ha besbannacr-
basnacre HbII TYTh
Huskue KanuTaabHbIe 3aTPaThl HA CTPOUTEILCTBO + —
Hwuzkue 3aTparhl Ha TeKyllee cofepxkaHue — +
B03MOXHOCTb pery1MpoBKY reOMETPUU PEIbCOBOI KOJIEU + -
Boccranosnenue mytu rocie YC + .
YCeToiYMBOCTb OECCTHIKOBOTO MYTH — +
Manoo0cmyknBaeMOCThb = +
Tamenue uryma v BUGpauu + =
Y1no6cTBO MpUMEHEHUST HA UCKYCCTBEHHBIX COOPYKEHUSIX M B CTECHEHHBIX YCIIO- | — +
BUSIX (MOCTBI, TOHHEJIM, CTAaKabl)
Ta6amua 2
CpaBHHUTEIbHBIN AHAJIM3 OCHOBHBIX MApaMeTPOB peau3aimuu npoekTos BCM B mupe [2, c. 31]
[Tpoexr OKoHuaHMe Jnuna, KM Kon- | Tun mytu Cpennsist
CTp-Ba BO CKOPOCTb,
nyTei KM/4
HS1 (Bennkobpu- 2007 108 2 CMelaHHbIi 225-300
TaHUs1)
HSL Zuid (Hunep- |2009 125 2 BesbannacTHblit 300
JTaH[IbI)
LGV Est (®paniust) | 2007 300 2 BannacTHbIit 320
Kenpn—®pankdypr | 2004 177 2 BesbannacTHbIit 300
(Tepmanust)
Pum — 2009 205 2 bannactHeit 300
Heanons (MTanus)
Manpun—bapcenona | 2008 619 2 BannacTHbIit 300
(Ucnanus)
Krocto—Cunkancen | 2004 127 2 bezbannactHblit 260
(AAnoHwust)
Tait6oii—laocioHb 2007 344 2 BesbannacTHblit 300
(TaiiBaHb)
Iexun—Illanxait 2011 1318 2 91 % — GayutacTHBII; 300 u 250
(KHP) 9 % — Ge3bayIacTHBIN
Ceyn—Tory (FOx. 2007 330 2 B ocHOBHOM 300
Kopes) 0e30a/IacTHBI

Ha cerogusiHuii 1eHb cTpaHaMU-TIepe-
JIOBUKaMU B 3TOI 001acTu sBisitoTcs [epma-
Hust, ABctpus v SimoHust. CylliecTBYIOT 1eCsIT-
KW BapUAHTOB 0€30a/U1aCTHBIX KOHCTPYKIUI
mytu (BKIT) 1 Bce oHU BKITIOYEHBI B cepUitHOE
Mpou3BOACTBO. B monapisionieM OOIbIIMH-
CTBE CBOMX HUCCIIEIOBAHUI 3apyOeKHbIE CTIe-
IIUATUCTHI HE CTYYaifHO OMUPAIOTCS] UMEHHO
Ha CpaBHEHME IBYX KOHCTPYKIINiI myTu (Tad-
nua 1).

I1pu cpaBHEHNY €CTECTBEHHO 3aKJIIOUNTh,
YTO OCHOBHBIM KPUTEPUEM B ITOJIb3y BhIOOpA
BKII craHOBUTCS CTAOWJIBHOCTb TE€OMETPUN
MyTU ¥ HU3Kasi CTOMMOCTh TEKYIIIETO COMIep-
JKaHUST, YTO KaK pa3 ¥ SIBJISIETCS TIPEUMYIIe-
CTBOM Tiepel KOHCTPYKIIMEN MyTH Ha Oa-
nacte. M3psimHOe KomaecTBo padorT [5, 6] 1o
JAHHOU TeMe TO3BOJISIIOT C(hOopMyIMpPOBATH
C DKOHOMUYECKO TOUKHU 3PEHUST HEKYIO 00-
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1IY10 KOHIIETIITUIO OTHOCUTEIBHO CTPOUTEITb-
ctBa u 3kcmtyatauuu bKII: Beicokue mepBo-
HayaJibHbIe WHBECTUIIMU HAa CTPOUTEIHCTBO
OKYTAI0TCsI OJ1arofapsi CHUXKEHUIO CTOMMOCTHU
TEKYIIETO COIEPXKAHUSI.

PaccMoTpuM 3apyOeKHbBIH OMBIT IO CTPOU-
TEJTHCTBY HOBBIX XeJIE3HOJOPOXHBIX JIMHUH,
MpeHa3HAYEHHBIX TSI BBICOKOCKOPOCTHOTO
MaccaKMpPCKOro coodIeHus (Tadbauiia 2).

OTneabHO CTOUT OTMETHUTBH IBE KOHCTPYK-
uuu BKII, koTtopble MMeOT HanboObllIee
pacnopocTpaHeHue 1Mo BceMy Mupy. B Tabnu-
e 3 mpencrasieHsl KoHcTpykuuu B gl FFB
u Rheda 2000, a Tak>Ke TTOTUTOHBI MX YKIIAIKH.
ITonynsipHOCTb TaHHBIX BUIOB OOBSICHSIETCS
TEM, YTO OHU UMEIOT JOBOJLHOI TTPOJOIKM-
TETBHBIN OMBIT IKCIUTyaTanu — B 1972 rogy
Ha ctaHuMu Pena B [epmaHuu Obuia yjioxkeHa
repBasi Mogo0OHast KOHCTPYKIus [3].
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Tabamnna 3

IMomuron yknaaku BKIT Bogl FFB u Rheda 2000

Bun BKIT CrtpaHa IpOn3BOIUTENb

HaumeHoBanue ydyacCTKa ImIyTu

B gl FFB Tepmanus

Tepmanus. Kapicpys—basens, TyHHenb KaTieHoepr

Tepmanus. Hiopu6epr—WHronbimraat

Tepmanus. Hiopa6epr—96eHchenbai—Dpdypr—
Jleiimur,/Tame

Kwuraii. [Texkun—TI9HBLU3WHB

Rheda 2000 Tepmanust

Temanusg. MaiiHiI—MaHreim.
MopnepHu3zanus TyHHest Anbrep MaiiHuep

Wuaus. Yaxamnyp—CpunHarap—bapamysia

Kwurait. OnbiTHbII yyacTok JuHuK Cyit-10: CyitHuH—YyHumnH

Kaxk ciemyeT 13 TaOIUIIBI 2, Ha CETOMHSIIII-
HUI IeHb 0e30a/UTaCTHBIN MyTh B OCHOBHOM
pacrnipocTpaHeH Ha Boctoke, B Kutae u Ano-
HUU, TOT/Ia Kak B EBporie TpaiuiiMoHHbBIN Ty Th
Ha OaylJTacTe OCTaeTCsi OCHOBHOW KOHCTPYK-
1IMel BEPXHETO CTPOCHUS ITyTH. DTO MOXHO
OOBSICHUTD TEM, YTO OJTHA M3 PAIIMOHAIbHBIX
chep IpuMeHEeHUS 6€30a/UTACTHOTO MyTH —
MyTh Ha 3cTakane. Tak, HEKOTOpbIE JTUHUN
SITOHCKUX BBICOKOCKOPOCTHBIX JKEJIe3HBIX
Maructpaiei mpaktniecku B 90 % ciydaeB
MPOXOMAT TI0 3cTakanaMm. Hepenko myTh Ha
acTakajze o0yCJIOBJIEH HAIMYUEM CIIOXHOTO
penbeda MECTHOCTU, HO TaKXKe OH BITOJTHE
aKTyaJIeH U TIPU TIPOXOXKACHUN KeJIe3HOMIO-
POKHO JIMHUY TT0 MECTaM C YK€ CIIOXKUBILIEH -
csl conManbHON MHQPACTPYKTYpOii [4].

MoHO cKa3aTh, 4YTO 6€30aJI7TaCTHBIN Ty Th
SIBJISIETCST BIIOJIHE «ypOAHUCTUYECKOI KOH-
CTPYKIIMEil» B paMKaX TPAaHCITOPTHOM MH(bpa-
CTPYKTYpHBI Merarojica. Takoit TepMUH BO3-
MOXKEH 0Jlarofapsi OCHOBHBIM TIOJIOXKUTEITb-
HbIM KpuTepusim BKII B ycioBusix BHyTpuro-
POJICKOI opraHu3aluMu ABUXeHUs1. K HuUM
MOXHO OTHECTU: HU3KYIO CTPOUTEIHHYIO
BBICOTY KOHCTPYKIIMH, BO3MOXKHOCTD ITPOITYC-
Ka aBTOTPAHCIIOPTa, TIOJHYI0 MEeXaHU3aIHIo
¥ aBTOMATHU3AIIUIO TTPU CTPOUTEITLCTBE Y CHU -
JKeHME 4aCTOTHI MTPOBOANMBIX PEMOHTHBIX
pabor.

ToBOpst 0 TpaHCTOPTE B UepTe ropona,
CPEeIN CaMbIX TJIABHBIX TTPOOJIEM CTOUT BBI-
JIEJIUTh TIPOOJIEMBI TEKYIIETO COJAEPXKAHMUS,
VMEIOIINE MECTO B YCIIOBUSIX TNTIOTHOM TOPO/T-

CKOW 3aCTPOWKM, U MPOOJEMBl YaCTOTHI
MPOBEIEHUST PEMOHTOB, a TAK3Ke MPEAOCTaB-
JIeHUsI «OKOH». B MockBe Kak pa3 CyllecT-
BYET KPYITHBI TPAHCIIOPTHBINA XKEJIE3HOM0-
POXHBIN 00beKT — MOCKOBCKas KOJIbLIEBas.
W3navanpHo, B 1908 romy, 3aruraHupoBaH-
HBIH 7151 CMETIIIAaHHOTO (B TOM YHCJIe TOPOJI -
CKOTO TTacCcaxknpcKoro) ABMXKeHUs. JJo mo-
CJIeTHEro BpeMeHU (10 Hayaia peKOHCTPYK-
nuu B 2012 roay) Ha KOJBIEBOW HOpOTE
OTCYTCTBOBaJIa KOHTAKTHAs CETh U BCE TIEpe-
BO3KU OCYIIECTBIISITUCH TTPU TTOMOIIIHY TEeTUTO-
BO3HOI Tsirn. KoHCTpyKIUs MyTH TIpU pe-
KOHCTPYKIIMY TaKXKe OblJIa BEIOpaHa Tpamu-
IIMOHHAsI. DTO OO0BSICHSIETCS OTPOMHBIM
HAKOTIJICHHBIM OITBITOM Y HAJIMYUEM OCTa-
TOYHO OOIIMPHON MaTepuaIbHOI 6a3bl, KO-
TOpBIE NIEJAlOT MyTh Ha OajracTe MPOCThIM
U JTOCTYTTHBIM.

Ho Bo3Bpamasich K 3apy0oeskHOMY OITBITY
u 6azoBoit koHuenuuu BKIT, cnenyer paccmo-
TpeTh OCHOBHBIE TIPEMMYIECTBA, 3a CUET
KOTOpBIX 06e30a/1acTHBIN MyTh B Oyayliem
CMOXET 3aHSITh TOMUHUPYIOIIEe TTOIOXKeHNE
TIPU CTPOUTENIHCTBE KPYITHBIX TPAHCITOPTHBIX
00beKkTOB. K 01HOMY U3 TaKUX MPEUMYILIECTB
MOXHO OTHECTH 3¢h(DeKT, TOCTUTaeMBbIii B che-
pe axkcrutyatanmu. K cdepe akcruryaraimm
OTHOCSTCSI PEMOHT IyTU U €T0 TEKYIllee CO-
nepxaHue. B Tabmume 4 mpencraBieHbl 3(d-
(exThl (paccunTaHHBIC TSI BEPXHETO U HUXK -
HETO CTPOCHUS MyTH) B 3aBUCUMOCTH OT pe-
MOHTa M TEKYIIEeTO COAEpXaHUS JUHUU
MKX]I mmuHo# 54 kM, Tae TpaagulMOHHBII

Tabsmna 4
ITosnyyaemslii 3xoHOMUYeCKHii 3(pGeKT Npu CPABHEHNN BADMAHTOB
Neni/m | Cepa aKcrutyataludu myTu DddexT npu conocraBieHUN KOHCTPYKIMIt
nytu o BapuaHTty I u I1, TeIC. pyo.
Cpennnii pemonT (C) 216000
INnaHoBo-npenynpenuTenbHbIi (B) 108000
3 Tekyliee comepaHue 10800
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nyTh Ha Oamnacte u BKIT Bapuants I u 11
COOTBETCTBEHHO.

Kaxk cnenyer u3 Tabiauiibt 4, TOTIOTHUTEb-
HbIC eIMHOBPEMEHHEBIE 3aTPaThl HA PEMOHTHI
M TeKylllee coiepXaHuUe MyTu BapuaHTa I
(BKIT) no cpaBHeHuto ¢ BapuanToM II (Tpa-
JMUIIMOHHBIN Ha OayijlacTe) AalOT OTpeneseH-
HBI 3KOHOMHWYECKUii 3¢ dekT. XoTsa, 6e3-
YCIIOBHO, CYIIIECTBYIOT W OIpeAcIeHHBIC pU-
CKU TIpU CTPOUTEJbCTBE U BKCIIyaTalluU
BKII BBUIY MagoM3y4eHHOCTH CXEMBI B MO-
CKOBCKHX YCJIOBUSIX.

OxkymnaeMocTh UHGPACTPYKTYPHI KEJIE3HO-
JIOPOKHOTO TPAHCITOPTa MPOUCXOIUT 3a CUET
00bEMa MepeBe3eHHOro rpy3a U KOJUYecTBa
naccaxupoB. OTcrofa ciaenyeT, YTo YeM 00JIb-
11Ie TTacCaKMPOTIOTOK, TEM OOJIbIIIEe U TOXO -
Has cOoCTaBJIsIoNIas. B oT/imume oT ruranupy-
€MBIX K COOPY>KEHMIO JIMTHUI BBICOKOCKOPOCT-
HOT0 cO0O0ILLeHMs (Tae MaccaXKupornoToK OyaeT
HEepaBHOMEPHO paclipe/ieJieH 10 yJyacTKaM)
JIMHUY BHYTPUTOPOICKOTO COOOIIECHUS, He-
COMHEHHO, 001amaioT 6oee paBHOMEPHOM
M TIOBBIIIIEHHO 3arpy>keHHOCThIO. 17151 cpaB-
HEHMST MOXKHO PacCMOTPETh T'O/I0OBbIE Macca-
JKMPOTIOTOKU KPYITHEIX TPAHCIIOPTHBIX 00b-
eKToB. Tak, ONITUMUCTUYECKUI IIPOTHO3UPY-
€MbIli CYMMapHBbIli NAacCaXXUPOIIOTOK Ha Ma-
ructpaiu BCM MockBa—Ka3zanb (¢ yuétom
BCEX OCTAaHOBOYHBIX MYyHKTOB) K 2020 roay
JIOJDKEH cocTaBUTh 10,5 MJIH 4ye0BeK B TOI.
lTomoBoii MaccaxkMpomoTOK MOCKOBCKOTO
meTtpornonuteHa 3a 2015 rox 661 2384,5 MitH
YyeJloBeK, a MporHo3upyeMsbiii Ha 2017 ron
naccaxuponotok M K2KJI mosxkeH cocTaBUTh

ot 75 mo 300 muH yenoBek. CiaeaoBaTeIbHO,
OKYIaeMOCTb BHYTPUTOPOICKOTO TPAHCIIOPT-
HOT'0 00BbEKTa OYJIET OCYIIECTBISTHCS B 10CTa-
TOYHO TIpUEMJIEMbIE CPOKH, a CaMU TIEPEeBO3-
KM OyayT oGsanaTh OOJblIe peHTade IbHO-
croio [2, 7, 8].

Bo3MokHO, B OymyllieM Mpr PeKOHCTPYK-
uuu MKZKJ]I unu peanusaumu mogo0OHbBIX
IPOEKTOB CJISIYeT 3aJyMaThCsT O MPUMEHEHU N
0e30a11acTHON KOHCTpYKUUU nyTU. OHa
BIIOJTHE MOXET CTaTh OCHOBHOM KOHCTPYKIIH -
eli BEepXHEro CTPOCHUS MyTH B YCIIOBUSIX Me-
rarojimca, yIYuThiBass U €€ 3KOHOMUYHOCTD
B ITPOIIeCCe IKCILTyaTalluu.
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OBJECTS

ABSTRACT

The article assesses the possibility of using a
ballastless (or slab) track design (BTD) in
implementation of large transport facilities in the
city. BTD is the only alternative to a traditional track
on ballast. Such an option has a number of
advantages, but at the same time, certain

Keywords: railway transport, track superstructure,
economic effect.

Background. For more than a decade the experts
of transport construction have been facing the issue
of the most rational design of track superstructure
that would meet all the necessary conditions, namely:
constantly increasing speeds of movement and the
load on the axis. Even at the beginning of 20" century,
foreign and domestic scientists tried to obtain a stable
track design, equally applicable to both industrial and
civil traffic. For the first time track with a solid
reinforced concrete base was offered and
implemented in various variants in 1909 by our
compatriot, Russian engineer N. E. Dolgov. The main
idea was to create an efficient design without
sleepers and ballast. Laid on the track designs of
Dolgov on Pridneprovskaya Railway served from 20
to 40 years. In 1924, the Japanese national railways
began to build a track with wooden supports-liners,
submerged in a monolithic reinforced concrete base.
In 1926-1929, reinforced concrete undertrack bases
in the form of blocks were laid on the Per-Marquette
road in the USA [1].

Objective. The objective of the authors is to
consider advantages of ballastless track designs.

Methods. The authors use general scientific
methods, comparative analysis, economic
assessment.

Results. To date, the leading countries in this
area are Germany, Austria and Japan. There are
dozens of variants of ballastless track designs (BTD)
and all of them are included in serial production. In
the overwhelming majority of their studies, foreign
experts do rely on a comparison of two track designs
(Table 1).

When comparing it is natural to conclude that the
main criterion in favor of choosing BTD is stability of
the geometry of track and the low cost of current
maintenance, which is precisely an advantage over

ADVANTAGES OF BALLASTLESS TRACK DESIGN FOR LARGE TRANSPORT

Tsypin, Pavel E., Moscow State University of Railway Engineering (MIIT), Moscow, Russia.
Razuvaev, Aleksey D., Moscow State University of Railway Engineering (MIIT), Moscow, Russia.

shortcomings that restrain its mass application
today. Based on foreign experience and comparison
of two designs (track on ballast and BTD), taking
into account costs for repair and current
maintenance, the authors offer their understanding
of economic arguments and benefits derived from
operation of the ballastless track.

ballastless structure, high-speed traffic, costs, payback,

the track design on ballast. A fair number of works
[5, 6] on this topic allow us to formulate from an
economic point of view a certain general concept
regarding construction and operation of BTD: high
initial investment for construction is paid for by
reducing the cost of current maintenance.

Let’s consider the foreign experience in
construction of new railway lines intended for high-
speed passenger traffic (Table 2).

Separately it is worth noting two BTD designs,
which are the most widely spread around the world.
Table 3 presents the designs of B6gl FFB and Rheda
2000, as well as the polygons for their laying. The
popularity of these types is explained by the fact that
they have a satisfied long operational experience —in
1972 the first such structure was laid at the station of
Reda in Germany [3].

As can be seen from Table 2, to date, the
ballastless track is mainly used in the east, in China
and Japan, whereas in Europe the traditional ballast
track remains the basic design of track superstructure.
This can be explained by the fact that one of the
rational spheres of application of the ballastless track
is the track on overhead road. For example, some
lines of Japanese high-speed railways pass through
overhead roads in almost 90 % of cases. Often the
track on the overhead road is due to the presence of
a complex terrain, but it is also quite relevant when
passing a railway line to places with already established
social infrastructure [4].

We can say that the ballastless track is quite an
«urban structure» within the transport infrastructure
ofthe megalopolis. Such a term is possible due to the
main positive criteria of the BTD in conditions of intra-
urban traffic organization. These include: low
construction height of the structure, the ability to pass
vehicles, full mechanization and automation during

Table 1

Comparison of track designs

Feature of a design

Track on ballast | Ballastless track

Low capital costs for construction

+ —

Low costs for current maintenance

Possibility to adjust the geometry of track gauge

Reconstruction of track after an emergency

+ |+

Stability of continous welded track

Low maintenance

Noise and vibration damping

(bridges, tunnels, overhead roads)

Convenience of use on artificial structures and in cramped conditions —

+
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Table 2

Comparative analysis of main parameters of implementation of HSR projects in the world [2, p. 31]

Project Completion of | Length, | Number | Track type Average speed,
construction | km of tracks km/h
HS1 (Great Britain) 2007 108 2 Mixed 225-300
HSL Zuid (the Netherlands) 2009 125 2 Ballastless 300
LGV Est (France) 2007 300 2 Ballast 320
Cologne—Frankfurt (Germany) |2004 177 2 Ballastless 300
Rome—Naples (Italy) 2009 205 2 Ballast 300
Madrid—Barcelona (Spain) 2008 619 2 Ballast 300
Kyushu—Sinkansen (Japan) 2004 127 2 Ballastless 260
Taipei—Kaosiung (Taiwan) 2007 344 2 Ballastless 300
Beijing—Shanghai (PRC) 2011 1318 2 91 % — ballast; 300 and 250
9 % — ballastless
Seoul—Taegu (South Korea) 2007 330 2 Mainly ballastless | 300
Table 3
Polygon for laying BTD Bogl FFB and Rheda 2000
Type of BTD Manufacturing country | Name of track section
B gl FFB Germany Germany. Karlsruhe—Basel, the Katzenberg tunnel
Germany. Nuremberg—Ingolstadt
Germany. Nuremberg—Ebensfeld—Erfurt—
Leipzig / Halle
China. Beijing—Tianjin
Rheda 2000 Germany Germany. Mainz—Mannheim.
Upgrading the Alter Minster tunnel
India. Udhampur—Srinagar—Baramulla
China. Experimental section of the Su-Yu line: Suining—
Chongging
Table 4
The resulting economic effect when comparing options
Ne Scope of track operation Effect when comparing track design according to option I and
11, thousand rubles
1 Mid-life repair (C) 216000
2 Routine-preventive (B) 108000
3 Current maintenance 10800

construction and reduction of frequency of repair
work.

Speaking about transport in the city, itis necessary
to highlight the problems of current maintenance,
taking place in a dense urban environment, and the
problem of the frequency of repairs, as well as the
provision of repair intervals. If we cite example of
Moscow, then we should mention a large railway
facility which is Moscow Central Circle (MCC). Initially,
in 1908, it was designed for a mixed (including urban
passenger) movement. Until recently (before the
beginning of reconstruction in 2012), there was no
contact network on the circle and all transportations
were carried out by means of diesel locomotives. The
design of the track selected during reconstruction
was also traditional. This is due to huge accumulated
experience and the availability of a sufficiently
extensive material base, which makes the track on
ballast simple and affordable.

But going back to foreign experience and the
basic concept of BTD, one should consider the main
advantages, due to which the ballastless track in
future can take a dominant position in construction of
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large transport facilities. One of such advantages can
be attributed to the effect achieved in the field of
operation. The scope of operation includes repair of
the track and its current maintenance. Table 4 shows
the effects (calculated for track superstructure and
substructure), depending on repair and the current
maintenance of MCC line, 54 km in length, where the
traditional track on ballast and BTD options | and |l
respectively.

As can be seen from Table 4, the additional one-
time costs for repair and current maintenance of track
of option | (BTD) as compared to option Il (traditional
on ballast) give a certain economic effect. Although,
of course, there are certain risks in construction and
operation of BTD due to the poorly understood
scheme in Moscow conditions.

The payback of railway transport infrastructure is
due to the volume of cargo transported and the
number of passengers. Hence it follows that the more
is passenger flow, the greater is the revenue
component. Unlike the high-speed communication
lines planned for construction (where the passenger
flow will be unevenly distributed over sections), the
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lines of intraurban traffic will undoubtedly have a more
even and more congested traffic. For comparison, it
is possible to consider the annual passenger flows of
large transport objects. So, the optimistically
forecasted total passenger flow on Moscow-Kazan
HSR (taking into account all stop points) by 2020
should reach 10,5 million people per year. The annual
passenger flow of Moscow metro for 2015 was 2384,5
million people, and the forecasted for 2017 passenger
flow of MCC should be between 75 and 300 million
people. Consequently, the payback of an intracity
transport facility will be carried out within a reasonably
acceptable timeframe, and the transportation itself
will be more profitable [2, 7, 8].

Conclusion. Perhaps in the future, during
reconstruction of the MCC or implementation of
similar projects, one should think about the application
ofthe ballastless track design. It may well become the
main design of track superstructure in the conditions
of a metropolis, taking into account its efficiency in
the process of operation.
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