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OLIEHKA 3®®EKTUBHOCTU BAPMAHTOB MUCIOJIb3OBAHUA
TOHHEJNEW YENABUHCKOIO METPOINOJIUTEHA

H.K. lNopsiee, C.O. baHdypko, C.M. Pe3Hukoe
HOxHo-Ypanbckuli 2ocydapcmeeHHbIl yHusepcumem, 2. HensibuHck, Poccusi

B craThe paccmarpuBaercs npobiiema uMeromuxcs TonHeneit Yensounckoro merpornonureHa. [Ipo-
Be/I€H aHAJIM3 TEKYIIETO COCTOSHUS M PACCMOTPEHBI Pa3IMYHble BApHAHTHI TOCTPOUKU METPO U CO3JaHUS
CKOpPOCTHOTO TpaMBasi C MCIIOJIb30BaHHEM IOA3EMHBIX TOHHeJel. PaccMOTpeHbl 7 BapHaHTOB 3aBeplie-
HUS CTPOWTENECTBA TOHHENEH: KOHCepBalMsi BCEX OOBEKTOB CTPOUTENBCTBA METPOIOIUTEHA
JUI BO3MOXKHOTO HMCIOJIb30BAaHUS B OTAAJIEHHOM OyAyIeM; CTPOUTEIBCTBO IEPBON JIMHUKU METPOIIOJIH-
TeHa TOJIHOCTHIO; CTPOUTENILCTBO ITyCKOBOTO y4YacTKa M3 4 CTaHIMH; CTPOHTENBCTBO H3OJHPOBAHHOMN
CUCTEMBI U3 TPEX CTaHLMWI; COeTUHEHUE ¢ TpaMmBaiiHOW nuHHel Ha CeBepo-3anain; COeAHMHEHHE C TpaM-
BalfHOW TMHUEH B MeTamryprudeckuil paifioH; COeInHEHNE C TPaMBaHOHN IuHUE! B MeTamurypruaeckuii
paifoH ¢ noOaBieHHeM CBSI3U ¢ TpaMBaiiHoN yiuHMel Ha CeBepo-3amaj. U ¢ HOMOILBIO pa3paboTaHHOH
MYJIBTEMOJIAJIFHON TPAHCTIOPTHOH MakpoMoienn YenssOnHCKON arimoMepari, CO3IaHHON C HCTIONIb30Ba-
HUeM nporpammuoro obecneuenus PTV VISUM, npousseseHa olieHKa MaccaxxuponoTokoB. [Ipoussenén
pacuéT TEXHUKO-DKOHOMHUUECKHX IoKa3arteneid. CuenaHbl BBIBOIBI 0 Oe3aIbTepHATHBHOCTH (eepatbHo-
ro (prHaHCHUpPOBaHHUS 3aBEPIICHHS CTPOUTEILCTBA OOBEKTOB METPOIOJIUTEHA U MEPEX0J K SKCIUTyaTalliu
B BapHaHTE MOJ3EMHOT0 METPOIIOIUTEHA HIIH CKOPOCTHOTO TpaMBasi ¢ OA3EMHBIMH ydacTKaMu. Dddek-
TUBHOCTH TEKYILEH SKCIUTyaTallly JJF000ro U3 pacCMOTPEHHBIX BAPHAHTOB (ONepaliMOHHAasi OKYNaeMOCTh)

BBUAY HCOOCTAaTOYHBIX ITACCAXKHUPOIIOTOKOB, 6y,£[eT OTpHIATCIIbHAA.
KiloueBble cioBa: MYHUIIMIIAJIBHBIEC MAaCCAXUPCKHUC IIEPEBO3KH, METPOIIOJIMTCH, CKOpOCTHOﬁ

TpamBaii, 3 PEKTUBHOCTb.

Beenenne

CrpoutenncTBO MeTpononuTeHa B YensOuHcke
Havato B 1992 rony. CormacHo otyety KoHTponbHO-
cueTHOH manatel YemsOuHacKo# obmact B 2020 romy
YenssOMHCKMH METPOTIOJIUTEH SIBIISIETCS CAMBIM KpPYII-
HBIM OOBEKTOM HE3aBEpIICHHOTO CTPOUTENHCTBA B
YensOunckorr obmactu. CyMMa BIOKEHUH B HETO I10
cocrostHuio Ha 2020 rox cocraBmita 9,46 mupn pyomei
[1].

CornacHo nepcriektuBHOM cxeme MYII «Yensi6-
MeTpoTpaHcTpoi» [2, 3] B YensOuHcke ObUTO 3aruia-
HUPOBAHO CTPOUTENIBCTBO TPEX JIMHUI METPOMOIHUTE-
Ha (puc. 1).

ITo cocrosauio Ha 2020 rox B Yensbuncke mo-
CTPOEHBI J[Ba M30JIMPOBAHHBIX M HE CBSA3aHHBIX MEXKTY
co00¥ TOJA3eMHBIX yJacTKa MeTponoiuTeHa. [1epBorii
Y4YacTOK: JIEBBIH W IPaBblil MEPErOHHbIE TOHHEIH OT
ctBosia Ne 251 no crBosia Ne 253 u cranuus «Topro-
BBII LIEHTP», IPOHIEHHBIE OyPOB3PBIBHBIM CIIOCOOOM.
Bropoii yuacTok: 00beKTBl METPOAEIIO, IPaBblii mepe-
TOHHBIH TOHHENb OT femo Ao ctBoja Ne 250, mpoii-
JICHHBI TOHHEJETPOXOJYeCKUM KoMIulekcoM Lovat
RME 222 SE (mpuobperer B 2004 romy) u cTaHIusA
«KoMmcoMornbeckasi TIIOMangsy, MOCTPOSHHAS OTKPHI-
TBIM criocobom. B o6melt ciioxxaocT moctpoero 4000
M TIEPETOHHBIX TOHHENEH (puc. 2).

Teopus

3a mociegHue 29 NET MPOEKT METPONONUTEHa,
OCHOBa KOTOporo paspadorana B 1980-x romax, yrpa-
THJI CBOIO aKTYaJILHOCTB U L[EJIECO00pPa3HOCTh MO Clle-
JYIOIIUM TIPUYMHAM: HAOJIOAeTCsl TEHASHIUS pocTa
TEpPUTOPUH TOPOJA, NMPOU30IIIO CMELICHUE HaIpaB-
JICHWH TacCakKUpOIIOTOKOB B pE3yJbTaTe aKTHBHON
3aCTPONKHM OKpauH ropoja (Mukpopaionsl Yypnioso,
AxaneMm-Pusepcaiin, IlapkoBeiii, IlapkoBbiii-2, Heto-
ToH, TomosmHast Annes), a Takke CTPOHUTEIHCTBA
3aropoJHBIX MHUKpOpaioHOB B COCHOBCKOM paiioHe
(benerit Xytop, Bumnesas 'opka, IIpusunerus u ap.
B KpeMmeHKynbCcKOM HampapiieHHM); 3HAYUTENHLHOTO
COKpaIleHus: pabounx MecT Ha mpennpuatusx Tpak-
TOpO3aBOJACKOro paiona, Takux kak OOO «4UT3-
Vpanrpaky»; yBenuueHue kojudectBa xutenei Ko-
mieiicka, paboTaromux u ooydarormxcs B YenssOnHCKe
u T.4. B pesymbraTe CTpOSIIMICS METPOIOJUTEH
(ocobeHHO B BHJIE TOJIBKO ITyCKOBOTO Yy4YacTKa) He
TIpeACTaBIsieT co0OM BUJ OOIIECTBEHHOTO TPAHCIIOP-
Ta, CHOCOOHOTO CYIIECTBEHHO Pa3rpy3WTh YIHMIHO-
JOPOXHYIO CETh, YBEIHYUTH CKOPOCTh COOOIIECHHUS 3a
CYeT BHEYJIWYHOTO PACHOJIOKEHHUS, MPUHATh Ha ceOs
OCHOBHOH MacCaXMPOIIOTOK Ha CaMBIX 3arpy’KEHHBIX
HaTPaBJICHUSAX JIBHKEHUS OOIIECTBEHHOTO TPAHCIIOP-
Ta, U TEM CaMbIM HE YIOBJETBOPSET MOTPEOHOCTH B
nepeBo3Ke Mmaccaxupos [4—6].
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Puc. 1. MepcnekTMBHas cxema nuHUit YensiBUHCKOro MeTpononuTeHa
METPOIOJIUTEHA JJIs1 BO3MOXKHOTO HCIOJIb30BaHUS B
OTJAJICHHOM Oy TyIIeM.

2. CTpOUTENnBbCTBO MIEPBOI JTHMHUU METPOIIOUTE-
Ha MOJIHOCTBbIO, OTKa3 OT CTPOMUTEIbCTBA BTOPOH U

CHOXHOCTD 10 YBSI3KE CYLIECTBYIOIINX CTaHIMN
TpeTbel JMHHUH, BOCTOYHAsI KOHEYHas CTaHLMs Iepe-

¢ JIeMCTBYIONIEH TpaMBaifHOW CETHIO COCTOUT B O0JIb-
moit riryOmHe 3anokeHus craHuuii. B Bomnrorpane
HopTajn Ajs CIyCKa TpaMmBalHBIX IIyTEH IIOJA 3EMIII0
nepen craHuueil «Ilnomans JleHnHa» umeer mpots-
*eHHOcTh 150 MeTpoB, mHpu TIIyOMHE 3aJI0KEHUS
craHnuu 7 MeTpoB. ['myOMHA 3alOXEHHS CTaHIUH s
yensbuHcKkoro merpononurena: «lIpocnext oGempn» CTaHijmé .
— 46 M, «Toprossiit neHTp» — 42 M, «IInomans Peso- + LTPOUTCILCTBO moanOBaHHgH CHCTeMgI s
TpeX CTaHIMHA — KaK MUHHUMAIIbH TOCIT HBIN
monun» — 42 M, «KoMcoMolbcKkast Iomanas» — 16 M. pex CTaHll a aJIbHO paboTocnoco
BapHaHT.
MertonoJiorns - .
5. Coemuuenue ¢ TpaMmBaitHOH juHMEH Ha CeBe-
Ha ocHoBe aHamm3a curyanuu OBUIM TIpEIJIO- . N
po-3anan — ckopocTHoi TpamBail Unuepuna-KbC.
KEHBI CIIEAYIONINEe BAapHUAHTHI HCIIOIB30BAHHUA CY- N .
5 UensG 6. CoenuHeHune ¢ TpaMBaiiHOW JMHMEH B MeTa-
[MECTBYIOMHX TOHHEICH HCIIAOHHCKOTO METpOIO- Jypru4eckuil paioH — cO3JaHHEe TPaMBalHOrO Map-
mpyra UYM3-KBC, npoxoasimero LEeHTp ropoga B

Hocurcs ot npoxoHoit UT3 k KBC.
3. CTpouTensCTBO IYCKOBOrO ydacTka u3 4

JIUTEHA:
1. KoncepBamust Bcex OOBEKTOB CTPOHUTENIHCTBA TOHHEJISIX.
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Puc. 2. AKTyam;Hoe cocTosiHue 06bLEKToB cTpouTenbcTBa

7. CoenmuHeHue ¢ TpamBaiiHOW nuHUel B MeTai-
JYPrUYeCKUd paiioH ¢ J00aBJIICHHEM CBSI3H C TPaM-
BaiiHO# nMuHuel Ha CeBepo-3amnaj.

CpaBHeHHE BapuUaHTOB IPOBOJMIOCH C HCIIOJNb-
30BaHUEM MYJIbTUMOJAJIbHOW TPAHCIOPTHOM MAakKpo-
Monenn YensOWHCKOW ariomepariiu, pa3paboTaHHOMH
C WCIOJB30BaHUEM IPOTrpaMMHOTO obecrieueHus PTV
Visum [7]. Mopuens arigomepanuu BKiIoouyana 525
TPaHCIIOPTHBIX PaiOHOB M 0oJiee JBYXCOT THICSY OT-
PE3KOB H y3IJI0B CETH.

HccaenoBanue

JUis KaXkIoro paccMaTpuBaeMOro BapHaHTa pas-
pabarbiBanach BEepCHsl MOJEIH C BKIIOUYEHHEM B Heg
Tpacc JMHHMM U OCTAHOBOYHBIX IIYHKTOB. IIo pe3yinb-
TaTaM MOJETUPOBAHUSA OIpPEeNsUICd MacCa)XKUPOIo-
TOK U €T0 pachpe/esieHre (IMIOpHhI).

[Ipumep smropbl MaccakUpPONOTOKA B YTPEHHUH
4yac MUK [0 pe3ynbTaTaM MOJEIUPOBAHHSA C UCIONb-
3oBanueM PTV VISUM nns nepBoil TMHUM METPOIO-
JIUTEHA MPEICTAaBIIEH Ha puUC. 3.

CpaBHeHHE BapMaHTOB WCIIOJIL30BaHUA HH(pa-
CTPYKTYpPBI CTpPOSILErocsi METPONOIUTEHAa NPEACTaB-
JIEHO Ha puc. 4.

O6cy:xnenune

IMucemom Ne M-517 ot 22.10.2020 r. MVII VYn-
paBJIEHHE CTPOUTEIHCTBA METPOIOIUTEHA W TPaHC-
HMOPTHEIX coopyxeHnit «YemxtOMerpoTpancCrpoii»
AnMuHHCTpaImu ropoja YensOnHcKa cOO0MmMIIo, 9To
BBIMOJIHEHHBIE OLIEHKM 3aTpaT Ha  BO3MOXHBIE

BapUaHThI UCIIOJIb30BaHKS HH(PPACTPYKTYPHI HA OCHO-
BaHUN OOBEKTOB-aHAIOTOB B3ATHl 10 CaMON MHHH-
MaJbHOM CTOMMOCTH H, B COOTBETCTBUU C YTBEp-
KICHHBIMU IPOCKTAMH M CMETaMH CTPOHUTEIbCTBA
MeTpononuTeHa B ropojae YensOuHCKa, 3aTpaThl 0y-
ayT Beire. CoeTMHEHNE 0OBEKTOB CTPOSIIErocs MeT-
POTIOJINTEHA C JMHUSAMHU TpamBas 110 JI00OMY W3 Ba-
puanToB oneHuBaercs MVYII «HenssoMerpoTpancCr-
poii» HEraTUBHO.

B 10 Xe BpeMs BapHaHTBI C HCHOJIb30BAHUEM
TpaMBasi MO3BOJSIIOT C MHUHHMMAJIBHBIMH 3aTpaTaMu
HOJIY4YHUTh PabOYMi BApHAHT CHUCTEMBI CKOPOCTHOTO
MacCaXHUPCKOTO TpaHCTopTa B I. YensiOnHCKe.

BriBoabI

IIpu otcyrcTBUM deaepaipbHOro GUHAHCHPOBA-
HUS 3aBEPIICHHS CTPOUTEIHCTBA OOBEKTOB METpPO-
MOJINTEHA M Mepexo] K JKCITyaTalluh B BapUaHTE
MOA3EMHOTO METPOIOJIUTEHA MU CKOPOCTHOIO
TpamBas C NMOA3EMHBIMH y4acTKaMH HE IpPEACTaBiIs-
€TCcsl BO3MOXXHBIM. OD(QQPEKTUBHOCTh TEKYIIEH 3Kc-
IUTyaTaluy J1I000T0 M3 PacCMOTPEHHBIX BAapHAaHTOB
(MeTpo 1o MpOEKTy IEepBOro IyCKOBOTO 3Tara Inep-
BOW oYepenn; MpOoJICHUE JIMHUU METPO K 00BEKTaM
¢opmupoBaHus 0oyee KPYHMHBIX MacCaXXKUPOIIOTO-
KOB; JOCTpOHKa IEPBOM JIMHUU METPO IMOJHOCTHIO;
COEIMHEHHWE C JIMHUSAMHU TpaMBas JJIs IepeBoIa Jac-
TH TACCA)XHPOIIOTOKOB B TOHHENIBHBIH YYacTOK)
BBUJIY HEIOCTATOYHBIX IACCAXHUPOMOTOKOB, OymeT
OTpULATENbHAS.
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Puc. 3. 3n|opa naccaxXuponoTtoka IMHUU MeTponosfuTeHa

n CKOB

55,094

CTOUMOCTL peanuaaumm, Mnpg. py6. 5,000 89,640 34,078 ] 51,529 34,307

3arpark! BpemMeHV Ha CTPOUTeNLCTRO, NeT | 2 5 4 3 4 4 4

oa Havana akenayaraumm 2023 2026 2025 2024 | 2025 2025 2025
Konu4yecTeo Nofg3emHbIX CTaHUWIA 0 8 & 3 4 3 3

Tun NpUMEHAEMbIX BaroHoB - meTponoesf mMeTponoesf MeTpo/ Tpamsa ] TP VHble TP e TP ie
MaccaxmnponoTok, MNH. nacc. B rog 0 13 2,5 i § 3,2 1,3 4.1
Buipyyka, MAH. py6. B rog 0 325 63 25 l 80 33 103
3artpartsl, MAH. py6. B rof 50 834 458 375 549 378 451
Cy6eupun Glogxeta, MnH. py6. B rog | 50 509 396 350 ] 469 346 349

Cybeuans B py6./1 noesaky

39

158

350

147

266

Mpy BKNKOHEHUN OGLEKTOR MHPPACTPYKTYPLI CTPOALLErocs

METPONONMTEHA 3M1EMEHTOM KOHLIECCUM Ha 3NEeKTPOTPaHCNopT Ha 25 net (2021-2046), 6e3 y4

eTa uHnauMn

Barpartsl KOHLUECCHOHepa Ha aTane

CTPOUTENLCTBA, MIH. py6. B rog 2 500 17 928 13774 11359 12 882 8577 8639
3aTtpartkl KOHLUECCUOHepa Ha 3Tane

3KCNAyaTaumm, MiH. py6. B rog, 50 834 458 375 549 378 451

* CpefHve 3aTpaTsl KOHUECCHoHepa B

NepecYeTe Ha OAWH rod, MNH. Pyd. Broa | 246 4253 2588 1693 2 522 1690 1761
*MNaHoBas yobITOHHOCTL IHA

(BoIpyKa —3aTpaTh), MH. py6. 8 Mo 246 3928 2526 1668 2442 1657 1 659

Puc. 4. CpaBHUTENbHbIN 0630p BapMaHTOB UCMONb30BaHUA UH(PaACTPYKTYpbI CTPOSILLErOCS MeTpononuTeHa
B r. YenAa6uHcke
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ESTIMATION OF THE EFFICIENCY FOR USING THE TUNNELS
OF THE CHELYABINSK UNDERGROUND

N.K. Goryaev, S.O. Bandurko, S.M. Reznikov
South Ural State University, Chelyabinsk, Russian Federation

The article deals with the problem of the existing tunnels of the Chelyabinsk underground. The
analysis of its current state is carried out, various options for completing the metro and creating a light
rail transit (LRT) using underground tunnels are considered. Seven options for completing the construc-
tion of tunnels are considered in the article: conservation of all underground construction objects for
possible use in the distant future; complete construction of the first underground line; construction of a
start-up line from 4 stations; construction of an isolated system of three stations; connection with the
underground line to the Severo-Zapadny District; connection with the underground line to the
Metallurgichesky District; connection with the underground line to the Metallurgichesky District with
the addition of the connection with the underground line to the Severo-Zapadny District. With the help
of the developed multimodal transport macromodel of the Chelyabinsk agglomeration, created using the
PTV VISUM software, the passenger traffic is estimated. The calculation of technical and economic in-
dicators is made. Conclusions have been drawn that there is no alternative to federal financing for the
completion of the construction of underground railways and the transition to operation in the version of
an underground metro or a high-speed tram with underground sections. The efficiency of the current
operation of any of the considered options (operational payback) due to insufficient passenger traffic is

considered to be negative.

Keywords: public transport, underground, light rail transit (LRT), efficiency.

Bulletin of the South Ural State University.

194 Ser. Economics and Management. 2021, vol. 15, no. 3, pp. 190-195



lopsiee H.K., BaHdypko C.O.,
Pe3Hukoe C.M.

OueHka swtpekmueuocmu eapuaHmMoe ucriosib3oeaHus
moHHenel Yens6uHckoz20 mMempornoJiumeHa

References

1. Kontrol'no-schetnaya palata Chelyabinskoy oblasti [The Chamber of Control and Accounts of the Chel-
yabinsk Region]. Available at: ksp74.ru/list.php?cat=audrep2020 (accessed: 21.08.2021).

2. MUP Upravlenie stroitel'stva metropolitena i transportnykh sooruzheniy [Municipal Unitary Enterprise
“Administration for the Construction of Underground System and Transport Facilities”]. Available at:
https://www.rusprofile.ru/id/3267338 (accessed: 21.08.2021).

3. Usmanov |.A. [Municipal Unitary Enterprise “Chelyabmetrotransstroy” — 20 years]. Metro i tonneli
[Metro and Tunnels], 2012, no. 5, pp. 8-10. (in Russ.)

4. Tsarikov A.A., Vaksman S.A. [Strategy for the Development of High-speed Transport in Major Cities
and Metropolises of Russia]. Sotsial'no-ekonomicheskie problemy razvitiya i funktsionirovaniya transportnykh
sistem gorodov i zon ikh vliyaniya [Socio-economic Problems of the Development and Functioning of Transport
Systems of Cities and Zones of Their Influence]. Minsk, 2018, pp. 97-104. (in Russ.)

5. Merkushev S.A., Popov A.V. [Tram Networks of the Ural Regional Centers in a Changing Urban Envi-
ronment]. Geograficheskiy vestnik [Geographical Bulletin], 2017, no. 3(42), pp. 31-42. (in Russ.) DOI
10.17072/2079-7877-2017-3-31-42

6. Goryaev N.K., Geraskina O.V., Chikranova D.S., Smolin V.N. [Assessment of Promising Passenger
Traffic for the First Stage of the Chelyabinsk Metro]. Nauka i obrazovanie: fundamental’nye osnovy,
tekhnologii, innovatsii [Science and Education: Fundamental Principles, Technologies, and Innovations]. Oren-
burg, 2015, pp. 86-89. (in Russ.)

7. Stavtseva A.A., Milina M.Yu., Tarusova M.S., Vasil'eva V.V. [Modelling the Transport Situation Using
the PTV Visum Software Package]. Sovremennye materialy, tekhnika i tekhnologiya [Modern Materials, Equip-
ment and Technology]. Kursk, 2019, pp. 271-275. (in Russ.)

Nikolay K. Goryaev, Candidate of Sciences (Engineering), Associate Professor, Department of Road
Transport, South Ural State University, Chelyabinsk, goriaevnk@susu.ru

Sergey O. Bandurko, postgraduate student, Department of Road Transport, South Ural State University,
Chelyabinsk, sergey.bandurko@myrambler.ru

Sergey M. Reznikov, postgraduate student, Department of Road Transport, South Ural State University,
Chelyabinsk, reznik74@mail.ru

Received August 15, 2021

OBPA3EIl IUTUPOBAHUS

I'opsie, H.K. Onenka 3¢(eKTHBHOCTH BapHaHTOB
UCIOJIb30BaHMs TOHHENeH YensIi6HHCKOrO METPOIIONUTeHa
/ H.K. T'opsieB, C.O. bannypko, C.M. Pe3nuxoB // Becr-
muK OYpI'Y. Cepust «OKOHOMHKa W MEHEIDKMEHT». —
2021. — T.15, Ne3.— C.190-195. DOI: 10.14529/
em210320

FOR CITATION

Goryaev N.K., Bandurko S.O., Reznikov S.M. Esti-
mation of the Efficiency for Using the Tunnels of the
Chelyabinsk Underground. Bulletin of the South Ural
State University. Ser. Economics and Management, 2021,
vol. 15, no. 3, pp. 190-195. (in Russ.). DOI: 10.14529/
em210320

BecTHuk KOYpIlY. Cepus «AKOHOMUKA U1 MEHEOKMEHT».
2021.T. 15, Ne 3. C. 190-195

195


mailto:reznik74@mail.ru

