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INOBBIIIEHHE 3PPEKTHBHOCTH CTPOHUTE/IbCTBA
MEPETOHHBbIX TOHHE/IEH METPOITO/IMHTEHOB
TOHHE/IETTPOXOAYECKHMH MEXAHH3HPOBAHHDBIMH
KOMIT/IEKCAMH

INoBsiieHHe 3¢h(heKTUBHOCTHU CTPOUTE/IbCTBA [ePeroHHbIX TOHHe/IeH MEeTPOIO/TUTeHOB
MOHO AOCTHYb MPH IMUPOKOM MPUMEHeHHH KOHBeHepHOro TpaHCIopTa pa3paboTaH-
Hott nopoasl TIIMK, B3aMeH cyliecTBYIOLIero B OTe4eCTBeHHOH MpPaKTHKe Pe/bCOBOTO
TpaHcropTa. | [puBoanTCs MeToaHKa pacdyeToB 4719 KOHBeHepHOTo TpaHCIIopTa M ITOKa-
3aH IMO/IOKUTe/IbHBIF 3¢hpeKT OT ero rnpumeHeHHs. OTpaxeH SKOHOMHUYECKHE 3¢hheKT
YCKOPEHHs CTPOUTe/IbCTBA MeperOHHbIX TOHHe/IeH

KmoueBble c/10Ba: 3¢pheKTUBHOCTh CTPOMTe/IbCTBA, ITeperoHHble TOHHE/H, KOHBEeHepHbIi
TPaHCIIOPT.

B COOTBEeTCTBHHU C [ eHepanbHbIM M/1aHOM roposa MocKBbI, orpeaeneHbl OCHOB-
Hble HeOOXOMUMOCTH B /TMKBU/IALIMU C/IOKMBIICTOCS OTCTABaHHsS B Pa3BUTUU
CeTH MeTPOIIo/IMTeHa OT MOTPeGHOCTeM ropo/a, B Y/IYUIleHUH TPAHCTIOPTHOTO 06C/1y-
JKMBaHHs HacesleHust ropoaa MOCKBbI, B TOBbIIIEHUN HAZEXKHOCTH PabOThl METPOIIO-
[IUTEHa U B CYIIECTBEHHOM YBE/TMUYEHUN TeMITOB METPOCTPOCHMUS.

[To cocroanuio Ha sHBaph 2014 1., Ha 150 cTpouTtensHbIX M710MAAKax MocKOB-
ckoro Metpo 3azercteoBaHo 40000 MerpocTpourterneit u 20 TOHHeTRMIPOXOAYECKUX
MexaHu3poBaHHbix KoMriziekcoB (TTIMK). Ilo temnam merpoctpoenus 8 2013 r.
MockBga BbilliZIa Ha repBoe Mecto B Mupe.

Teryive mnaaHbl pa3BUTHSA ceTH MOCKOBCKOTO MeTpPOMNo/IUTeHa Obl/iv orpeaerne-
Hel [loctaHoBnenvem mnpaButensctBa Mockel N2 194-TIIT ot 04.05.2012 «O6
yTBepxKaeHUU [lepeuHss 0ObEKTOB MMEpPCeKTHBHOIO CTPOHTe/1bCTBa MOCKOBCKOIO
MmerporonuTteHa B 2012-2020 rr.».

B manvHeiimem rocraHoBneHveM mpaButensctBa MockBel N2 282-T111 ot
30.04.2013 «O BHeceHur uaMeHeHusi B moctaHoBAeHUe [IpaButensctBa MockBbI
N2 194-T1IT ot 04.05.2012» 6b111 OMIpesienneH TOMBKO UTOTOBBIM I71aH 06beMa CTPO-
vtenscTBa Ha nepuoa a0 2020 r., a exeroaHble M/IaHbl OObEMOB CTPOMTE/LCTBA
ObI/TM UCK/MIOUEHb! ¢ POPMYTUPOBKOL: «QuepeHOCTb U CPOKU CTPOUTE/ThCTBA OOb-
eKTOB OITpe/e/sIoTCA MMPOTOKO/IBHBIMK PellleHHsAMM COoBelllaHuit y Mapa Mocksbl
o peanusalmu [ ocynapcTBeHHOM MporpaMMbl ropoaa Mockssl «I pagocTpounTesnb-
Hasi monutHKa» Ha 2012-2016 r». Takum obpaszom, nocreayiolias UHPOPMALIMS
O eXerofHbIX I/IaHaX CTPOMTE/ILCTBA AB/IfeTCs HeoULIMAIbHOM (HeyTBepKASHHOM
COOTBETCTBYIOIIMMHU NocTaHoBneHusaMH [ IpaBuresnsctBa Mocksel). Tem He MeHee, 1o
HMHOpMaLMM ¢ 0BIIeCTBEeHHBIX CAYIIAHHUN O Pa3BUTHH MeTporioniTeHa B MockBe Ha
2013-2020 rr. ¢ yuetoM AnpecHOr HHBECTULIMOHHOM NMPOorpamMMbl roposa MocKkBb
Ha 2014-2016 rr. N2 591-T1I1 exeroanble MnaHbl CTPOUTENBCTBA Ha OnuxKaiiiiee
BpeMsl Olpe/ierieHbl CIeAyIoIMM 06pa3oM:

B 2014 r. cronnuHble CTpOUTENU TVIAHUPYIOT MPOnoxkuth 45,3 KM TOHHesneHn
MerporionuTeHa. [lpy stoMm, 28 KM — MexXaHH3MPOBAHHBIM CIIOCOOOM (C TOMO-
weio TTIMK), 5,7 KM — ropHeiM criocoboM, a OCTa/lbHOE — OTKPHITBIM CITOCOOOM.
B 2013 r. 6b1110 BBeaeHO B aKcrnyaTtaiiiio 12,3 KM TOHHes1e, a MpoaeHo — 27 KM.
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Ton KonuuectBo cranumi AnuHa, KM
2014 12 21,3
2015 11 19,5
2016 13 23,8
2017 12 22,1
2018 10 21,2
2019 11 19,6
2020 14 30,0
Hroro 83 157,5

B cpennem 12 225

[oBbieHre 3hPeKTUBHOCTH CTPOUTENBCTBA TIEPErOHHBIX TOHHE/IeH MeTpPOrIo-
IUTEHOB 0BYC/IaBINBaEeTC B OCHOBHOM YCKOPEeHHeM TeMIOB MPOXOAKU U CHHUKeHU-
eM Tpyao3arpar.

BakHBIM acreKToM Mpu MOBLIIIEHUH TeMITOB NPOBe/IeHUs TepPeroHHbIX TOHHe/ek
SIB/ISETCS COKpallleHHe 3aTpaT BpeMeHU Ha OCHOBHBIE Olepalliy CHCTeMbl KOMOWHU-
POBAHHOIO TPAHCIMOPTa C MCMO/I30BaHUEM pPallMOHA/IbHBIX KOHCTPYKTUBHO — TeX-
HO/IOTMYECKUX PellleHUi, a TakKke TeXHUYECKHMX W OpraHu3aliMoHHbX Mep. Cucre-
Ma KOMOHWHHPOBAHHOIO TPaHCIIOPTa — COBOKYITHOCTb OG0OPYAOBaHUsA, CIOCOO0OB U
METO/IOB KCITONb30BaHKs PebCOBOTO M KOHBEMEPHOTO TpaHCIopTa, 0becreurBalo-
lasg ONTUMasnbHOe (PYHKLIMOHUPOBaHUe paboT Mo MepeMelleHUo pa3paboTaHHOM
TI'IMK niopoast 110 Lernu «3aboi — TPaHCIIOPT — MTOAbeM”,

TexHonorus npoBeeHYs eperoHHbIX TOHHe/eN C UCTO/Ib30BaHHEeM OTeYeCcTBeH-
HBIX TOHHE/IEIPOXOMUYECKUX MexaHu3HMpoBaHHbIX KoMmriekcoB (TTIMK) xapakrepu-
3yeTcsl HeBBICOKMMU CKOPOCTAMH CTPOUTENhCTBa 3THX ToHHener (60-80 M B MecsL).
MHorouncneHHble prUMepsI MpuMeHeHrs 3apyoexHbIx T IMK nokasbsiBaioT, 4To 3TH
crkopoctu Bo3pacTaioT 40 400-700 M B MecsLl. 3To 06yc/10BMMBaeT HeOOXOANMOCTh
OBHOB/IGHHMS TeXHO/IOTHM Y CPe/ICTB MeXaHU3aLlMU T0/I3eMHOTO CTPOUTE/ILCTRA.

AHanua 3apyOeKHBIX OObEeKTOB MPOBeAeHUs NTePEroHHbIX TOHHener YoeanTebHO
rnoaTBepKaaeT 3(PeKTHBHOCTh MPHUMEHeHHs] KOHBEHEepHOIro TPaHCIOPTUPOBAHHS
paspabotanHort TIIMK mopoabl, Mo cpaBHEHHIO C penbcoBbIM. BriepBbie KOHBei-
epHOe TPaHCTMOPTUPOBaHHe pa3paboTaHHOM mopoas B Poccru 610 MprMeHeHo B
Mockee B 2006-2007 rr. OAO «TpaHCHHAKCTPOM» Ha CTPOMTE/hCTBE TMePeroHHBIX
TOHHerel OT PeKOHCTpYHpyeMoit cT. KyHileBckas no aetictyromnieit cT. [lapk [lobe-
sl MutrHcko-CrporvHckol nuHumn Merporonuteda ¢ TTIMK «XepperkHexT. Mak-
CHMa/ibHasi CKOPOCTh TMPOXOAKU Ha /1eBOM TIeperoHHOM TOHHesne cocTaBhia 635 M B
mecsit (30,8 M B cyTry). [1paBbiii NeperoHHbii ToHHe b AnvHoi 1114 M Gbin nporiaeH
3a 2,5 Mecsiia. MakcriMaribHast CKOPOCTb IPH MTPOBEIeHHH 3TOr0 TOHHE/Is COCTaBH/Ia
704 M B Mecsil1, UTO fAB/SIETCS PeKOPAOM OTeUeCTBEeHHOTO TOHHeIeCTPOEeHHUs TTPU MPo-
XO/IKe TIePeroHHbIX TOHHE/IeH B C/IOKHBIX THAPOTreOIOrMUeCKHX YCIOBUSIX.

YBennueHre npousBoauTenbHOCTH 3apyoexHbix 1T IMK Bri3BaHO B mepByio oue-
penb WCIoib30BaHHeM KOHBeHepHOro TPaHCIopTa, B3aMeH penbcoBoro. [ Ipu pens-
COBOM TpaHcriopte, 20 50 NpolieHToB OT 0611ero BpeMeHu Morpy30-pasrpy30uHbIX
paboT 3aTpayrBaeTCs Ha TPaHCIIOPT.

OneKkTpoBoO3HasA OTKaTKa He MOXKeT 06eCreunTb HOPMaZIbHOTO (PYHKLIMOHUPOBAHMUS
MPOXOAYECKOTO II1Ta, €C/IU ero MPOU3BOAMTE/IbHOCTb paBHa (Q = 60 T/4 u 6onee.

B aToM cayuae skoHOMUUeCKH 11en1ecoobpasHbIM BUAOM TPAHCIIOPTa CTAHOBUTCS
/IeHTOYHBIN KOHBenep.
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[ns onpeneneHusi OCHOBHBIX TMapaMeTPOB /IGHTOYHOIO KOHBeriepa ITpHMeHH-
TenbHO K oTeyecTBeHHBIM TIIMK u yrouHeHus mapamerpoB obopynoBaHus up-
Mol «H+E Logistik» BhINonHeHb! cOBpeMeHHbIe pacyeThl 10 MeTOAUKE, MTO3BO/UBIICH
MPOEKTUPOBaTh KOHBeNep ¢ 6071ee BHICOKMMU TeXHUKO — 3KOHOMUUYECKUMH TOKa3a-
Te/1sIMU U TIO/IYUWTb AaHHbIe O HeOOXOANMOCTH CHIKEHHS 3aBblILUIeHHBIX [TOKasaTe-
nert 060pyaoBaHUs PUPMBL. JTO, B MIEPBYIO OYepe/b, OTHOCHUTCH K COBPEeMEeHHOMY
TATOBOMY pacueTy. BennunHa rnonyyaeMoro npu pacyere TAMOBOTO YCU/IUS BAWSET
Ha TUII /IeHTBI, MOIIHOCTb MPUBOAA, NapaMeTphbl HAaTAKHOTO YCTPONCTBA U T.A.

[pu sananHoi npoussoautensHoctr Q= 60 T/4, WMPHHY /1eHThl KOHBeHepa
(B) ornpenensiem no copmyre:

B-11x| — 9 005

nxVxy M, (1)

rae K, = 625 — KoabdHLIMeHT NPOU3BOANTE/IbHOCTH; Y — HAChITHasA M/IOTHOCTb IPY-
3a, T/M3%; V = 1,6 M/c — CKOPOCTh ABUXKEHUS NIeHThl KOHBelepa.

CKOPOCTh ABWKEHUS /IeHThl KOHBerepa BHIOMpaeTcss MUHUMA/IbHO AONYCTUMOMN
MPH YC/IOBUM ee Pasrpy3KkH Ha MpuBoaHoM HGapabate. [l7st peaoTBpalieHist CKO/b-
}KeHUsI Tpy3a MPU ero MpoXOK/AeHHUH Uyepes ro/IoBHOM (pa3rpy3ouHsiil) GapabaH, ero
CKOPOCTb He A0/mKHa BbITh MeHee 1,2 M/c, No3ToMy MpUHMMaeM GvKariyio 60/1b-
Myio CKOPOCTh U3 psiga ckopocteit R10, t.e. 1,6 m/c.

60
B=11x| | oo +0,05| _ _
x| ezsnt6xie T00 ) =0.25m =250 mu.
3aT€M oripeaerideM LIMPHYHY /IeHTbI ITO KYCKOBATOCTH TPAHCITOPTHPYEeMOro rpyaa:
B = 2 a’'max + 200, 2

rae a'max = 200 MM — MakCHMa/IbHBIM pasMep KYycKa TPaHCIIOPTUPYEeMOro Ipysa.
B =2x200 + 200 = 600 mm,

criefioBaTebHO, MPUHUMaeM THUIIOBYIO 71eHTY mupuHoi B = 0,65 M.

B HacTosilllee BpeMsi CyllleCTBYeT [ABa MeTola TATOBOIO pacyera: OPUEHTUPO-
BOYHBIN, C MCMO/b30BaHUEM OOlero KoaduileHTa COTPOTUB/ICHUS ABHKEHUIO
M YTOUHEHHBIM, OCHOBAHHBIM Ha M3YYeHUH CU/ COTMPOTHB/ICHUS ABUKEHUIO, BO3HH-
KaloIlMX Ha OTAeNbHOM ponukooriope. [TepBhiit MeToa peKoMeHAyeTcs /s pacyera
KOHBelepoB HeGO/bIION AMUHBI U MPOU3BOAUTEIBHOCTH, BTOPOM — /151 KOHBEHepPOB
3HAUMUTE/IbHOM AMUHBI U CO C/IOKHOM TPacCcoM ABMKeHus 71eHTwl. [Ipu rcnons3oa-
HHH MEePBOro MeToaa B KO3p(pHLIMeHTe COMPOTUB/ICHUS ABHKEHHUIO W MOTYT OBbITh
YUTeHbl YC/IOBUS 3KCITIYaTallikM KOHBerepa M MeCTO ero paboThl (Kapbep, LIaxTa,
oborarturenbHas pabpuka v T.4.). [ Ipy Hcrnonb3oBaHK BTOPOTo METola, BO3MOXKEH
y4eT ropas3no Gorbinero yncaa pakToOpoB: HaTSKeHUe /1IeHTHl M ee CKOPOCTh, THI
MOANMITHUKOBBIX Y3/I0B, TeMIlepaTypa OKpYKaloller cpe/ibl, MIUPUHA U THIT /IeHTHI,
Yros1 Hak/ioHa GOKOBBIX PO/IMKOB M Yro/l YCTAaHOBKU KOHBerepa, TUIl Tpy3a U IIp.
Pacuersl 1 060CHOBaHMS MMapaMeTPOB KOHBEMEPHOrO TPaHCIIOPTa BbIMO/THEHbl Ha
[prMepe CTPOUTE/ILCTBA /IEBOTO MEPErOHHOrO TOHHe A OT CT. «KyHLIeBcKas» 10 CT.
Tapk I'No6eabr MurtuHcko — CTporvHcKor iy MOCKOBCKOTO METPOTIONUTeHa,
[AMWHOM B oAHOM HarpaBieHuu, paBHort 3000 M, KOTOPBIM YCTaHOB/IEH MO YI7/ioM
K TOpU30HTY. /17151 TATOBOro pacuera Takoro KOHBerepa IMPUHAT YTOUHEHHbBIN MeToI
pacyera. OnpesneneHsl HeOOXOAUMbBIE /71 pacyeTa KOHCTAHThI M KO3(P(OUIIMEHTHI.
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Tpacca koHBelepa
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Puc. 1. /lnarpamma HaTAXKeHHA KOHBEeHEepHOH /IeHThI B XapaKTepPHbIX TOYKaXx II0 Tpacce
KOHBeliepa

C ucnonb3oBaHUEM TO/YUeHHOTO BhIPAKeHHUs /17151 USMEHEHHsl HaTsXKeHU 110 /TMHE
KOHBerepa U MeToza 06Xoaa 0 KOHTYPY, ompeaesneHsl paclpeaesieHHble COMpo-
THB/ICHVS IBUXEHUIO Ha MPY30BOM U MIOPOKHAKOBOM BeTBAX (puc. 1).

BrinosiHeH TAroBBIF pacyer, orpesesieHa MOIIHOCTh ITPUBOAa KOHBerepa U He-
06x0oaMMas MPOYHOCTh KOHBEHMEPHOM! /IeHThl. YTOUHEHHBIM MeTO/ TATOBOIO pacyera
[IeHTOUYHOTO KOHBelMepa BhIIO/HEH C UCMONb30BaHUEeM COBPEeMEeHHOTO Moaxoaa, Oc-
HOBAHHOTIO Ha PacCMOTPEHHH CYMMBI OTZAE/IbHBIX CH/, BO3HUKAIOIIMX Ha e AMHUYHON
ponukoornope — Up, ¢ Noc/eayiollMM UHTeIPUPOBAHUEM 3TOM CYMMapPHOM CH/IBI 10
anvHe Kouperiepa. OCHOBHBIMK COCTAB/AIOIMMU ob1ien cuisl Up aBasioTcs:

* Cu/la COMPOTHB/IGHUS OT BPAlleHUs] TPeX PO/IUKOB:

UBp = UBpl + 2Usz ={(C, +C,V) + 1,6 x 10°Q, + 2[(C, + C,V) +

159
0 DI;
rae C, = 1, C, = 0,15 - KoHCTaHTHI, 3aBUCALIME OT TWIMa MOAWMITHMKa; V — cKo-
POCTb [BUKEHHA KOHBeHepHoM neHTsl, M/c; Q, = 0,6 — paavasbHas Harpyska Ha
cpeanuit poruk, H; — auamerp ponvika, my; K| — TeMnepatypHbli KoahHLIHMeHT;

* Cu/la CONPOTHB/ICHHS OT BAABAMBAHUSA PO/INKOB B /ICHTY:

U,=C,@q +q) 1’p x 1(0), H, 4)

BA

rane C_ — KOHCTaHTa BaB/IMIBaHUA, ]'p — PacCTodHMEe MexXAY PO/IMKOOIIOpaMH, M;

BO
v(6) — TeMriepaTypHbI KO3hOHLIMEHT; g, g, — MOroHHbIe Harpy3kH OT Ipy3a 1 /1eHTbl, H/M;
* Cu/la CONPOTHB/ICHUS OT 1e(POPMHPOBAHKSA IPYy3a Y /ICHTHI:

Uﬂed) = Caedo (qr + qﬁ) x exp(—S/g)), H, (5)
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rae C  — KOHCTaHTa Z1echOpMUpPOBaHHsl, 3aBUCSAILAs OT LMPHHBI ¥ CKOPOCTH /IeHTBI,
TUIa TPy3a, yraa HakaoHa OOKOBBIX PO/MHMKOB U IIP.; € — KOHCTaHTa, 3aBUCAILIast OT
Tuna z1eutsl, H; S — Hatsxkenve nentsl, H.

TakuM o6pa3oM, cymMMapHas CH/a COMTPOTUB/ICHUS Ha eAMHUYHOM POTHKOOIIope
paBHa:

C U +U_ +U, —C+C><exp(S/a) (6)

* Kak BUAHO U3 [IaHHOI/I CbOpMy/IbI cvna COl‘IpOTI/IBIIeHI/IH [BUXKEHHIO 3aBUCUT OT Ha-
TS2KEHHS 7IGHThI S, TI03TOMY /I7Is1 OTIpeie/leHUsl XapaKTepa ero M3MeHeHHsl 10 /IMHe
KOHBeliepa B paboTe BHIIIOMHEHO NHTerpUpOBaHe 1 Io/ydeHa caeayiolias popmyna:
Sx) =S+ C, x + eln[1 + C,/C, xexp(-S,/¢)(1- exp(-C, x/e)],
rae S, — HauabHOE HaTsXeHHe Ha BeTBH.

[Nockonbky HatsxeHHe S(x) 3aBUCHT OT Ha4a/IbHOTO HaTsXKeHUs Ha BeTBU S,
pacuerT BBITIO/IHeH B IBa 3Talla: OPUeHTUPOBOYHBIA Y YTOUHEHHbIN.

[1nsi KOHKPETHBIX YC/IOBHH MeperoHa BbIMTO/HEHbl YMC/IOBbIE pacueThl OCHOBHbBIX
rapaMeTpOoB /ICHTOYHBIX KOHBertepoB. OTpazkeHo, uTo 4715 KoHBerepa drpmbl «H+E
Logistik» pu pa6ote ero ¢ TTIMK «Herrenknecht» MomHocTs mprBoaoB 3aBbilieHa
npuMepHo B 2,5 pasa. PaccunTaHHBIA OTeUeCTBEHHBIM KOHBeMep /sl TeX XKe Yc-
MTOBUM 3KCI/IYaTallMM UMeeT aHaZloTUYHYIO IHMPUHY /IeHThI, a MOIIHOCTL MPHUBOAA —
IIOUTH B 2 pasa MeHbIIVIO TI0 CpaBHEeHHIO ¢ KoHBerepoM dpupmel «<H+E Logistik».

AmeprikaHckas dupma Goodyear, umeiomas 30-1€THUI OIBIT 3KCIIYaTaLH
MIEHTOYHBIX KOHBEMepOB, A/ orpeaeneHus Cpoka CAyKObl TKAHEBBIX /ICHT IMOA3eM-
HBIX KOHBEHepOB PeKOMeHayeT ceayiouyio hopMyy:

5,35
T- D> xL _ K
0,5 6,27 4,12
5 X 8 » X K 5
2R W ®)
rne D _ - L[I/IaMeTp HauMeHbluero 6apabaHa; 6.~ TO/IIMHA /I@HTHL.
T, = T, =

75 Re
;?FKKXX\/;\/?[M

=0,7xT,, vmuT,=1,5T,.

Takum 06pa3oM, CPoK cry:kObl KOHBEMePHOM neHTH (T) 06paTHO MPOMOpPLMOHa-
/leH KBapaTHOMY KOPHIO U3 CKOPOCTH ee BmxkeHus (VV).

[IpyHHUMaeM 71eHTY ¢ KOMMYeCTBOM IIPOK/IaZOK, PaBHbIM 3-M. B atoMm cayuae
onpeﬂenmomnm MoKasaTesieM fIB/SIeTCs Be/IMUKHa MTPOYHOCTH G.
S B x o xi, H, 9)
rae S — paspbiBHOE Ycuine (ycuaue, Mpyd KOTOPOM TIPOWCXOAUT PasphiB /I@HTHI);

= 32 uncno MPOKAAA0K.

S
Smax =_£ ) H7 (10)
n
rneS =S, =48 546H - MmakcumanbHOe ycunve, nefcTByiollee Ha /1eHTY KOHBewe-
pa (monyyeHO Ha OCHOBaHUU TATOBOTO pacyera).
S xn=Bxoxi (11)

max
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X

S
G:Ln,H/MM; (12)

Bxi
48546 x10 B ‘ 48546 x10 _
= 650x3 " 249 H/mMm; o = 650xd 187 H/mm.

['Ipu 3agaHHOM THIIE /IEHTH U MAKCUMa/TbHOM HaTsKeHUH, AeHCTBYIOIINM B /IeHTE
KOHBerepa, MOXHO OMNpeae/IuTh YMC/IO MPOKIANI0K /IGHTbI /W, eC/H 3a4aHO YMCIIO
MMPOK/IAZIOK B /IeHTE, MOXKHO OllpeseniTh ee THIl. B KauecTBe npumepa —angi = 3 —
nenta TA-300, nns i = 4 — nenta TA-200. ['lo BeienprBeieHHBIM pacueTaM MOKHO
oIpeseniTh MOTPEeOHBIM TUI /ICHTbl W/ MPOBEPUTh [IPUrOAHOCTh UMEIOLIeHCs Ha
CK/1azie /TeHTHI.

Takum 0o6pa3oM, TpPoBeaAeHk UCCIeNOBaHMs ABYX CXEeM KOHBEMepHOro TpaHC-
rnoprta ans paspaboraHHoro rpyHTa TIIMK:

* CXeMa CTPOMTe/NbCTBA MTePeroHHOro ToHHest OT CT. «KyHiieBcKas» 10 cT. «[ lapk
[To6enbr Mutrtcko — CTPOrMHCKONM AMHUM MOCKOBCKOTO MeTPOIIO/IMTeHa C 060-
CHOBaHHMEM M pacueraMu Mapamerpos obopyaoBanus ¢pupmbl "H+E Logistik";

* CXeMa CTPOMTE/IbCTBa aHa/IOTMYHOTO MePeroHHOro TOHHe/Isi ¢ 0OOCHOBaHUAMH
Y pacyeTaMM MapaMeTpoOB THUIIOBOTO OTEUeCTBEHHOTO 060PY/I0BaHHS.

B pesyrnisrate vccnenoBatuii, BhINO/MHEHb 0OOCHOBaHHS MapaMeTpoB KOHBerep-
Horo TpaHcropTa rpyHTta K TTIMK:

* LIMPHHa eHTbl KoHBekepa — 650 mM;

* MPHUMEHKWTe/bHO K TUIIOBOMY OTEUEeCTBEHHOMY OOOpPYAOBaHHIO, MOIIHOCTb
ABUratesiedt NpruBOAHBIX OGapabaHoB aByxOapabaHHoro nprBoaa N = 70 kBt

* IpHUMeHHTenbHO K obopyaoBanuio dpupmbel "H+E Logistik", MomHocts aBura-
Ternelt MPUBOAHBIX GapabaHoB nByxHGapabaHHoro npusoga N = 126 kBr;

* CPOK cryxk6bl KOHBEHEPHOM /1eHThI (B OTHOCUTE/IBHBIX e/IMHUIIAX);

* MPOYHOCTHBIE XapPaKTePUCTUKH MTPHUHATONM KOHBEHEPHOM /IeHTHI.

CTpoUTeiCTBO MeperoHHbIX TOHHE/IeH MeTPOTIONMTeHOB, 0B0OPYAOBAHHBIX MArkcT-
panbHBIMK KOHBerepaMu, ocyilecTsisercs B Poccuu ¢ nomoribio 3apybexubix TTIMK.
[IpumMeneHe aHatoryHOro 06opyaoBaHus K otedectBeHHbIM TTIMK rno3Bonut:

* YCKOPUTb CTPOUTENBCTBO [IePErOHHBIX TOHHE/IeH B aHa/IOTMYHbIX THAPOreo1o-
TMUYECKUX YC/IOBUSAX KaK MMHUMYM B 2 pa3a;

* UCK/IOUMTDb U3 PaboThl penbcoBoro TpaHcnopta 20 BaroHerok YBI-1,6 u nBa
371eKTPOBO3a;

* UCIIO/Ib30BATh /1715l PebCOBOrO TPAHCIOPTa To/MbKO oauH nyte 900 MM Gornb-
IO FPY30IOABEMHOCTH, B3aMeH ABYXKO/IeMHBIX nyTer 1o 600 mm;

* MPUMEHUTDH U3e/IbHBIE /TOKOMOTHBBI, MepeMeliaioMecs 1o TOHHEO 110 Of-
Homy iyt 900 MM co ckopocTsio 20 35 KM/4Jac, BMECTO KOHTAKTHBIX 3/IeKTPOBO-
30B, repeMelaiixcs co ckopoctsio 10 KM/uac;

* KCIO/B30BaTh /18 Kper/ieHus ToHHenern obaenky muprHor o 1500 MM, B3a-
MeH npuMeHsieMott o6enku mupuHo 1000 MM, YTO MO3BOMUT YBEMUUUTH CKOPOCTh
ee MOHTaxa, a TaKXkKe TMOBBICUTh Ha/leKHOCTh COOPYKEHHsl 3a CUeT COKpallleH s
KO/INYEeCTBa CTHIKOB.

Or1ieHKa CTOMMOCTH U TPYAOEMKOCTH TOHHE/IbHOTO CTPOMTe/IbCTBa COIMPOBOKAA-
eTCsl YUueToM IOKasaTe/1eil BCcell HOMEHK/IATYPhl OTNepaLvii, BXOAAIIMX B TEXHOIOTHIO
COOPY2KeHHs TOHHe/Is.

CokpalileHre CPOKOB CTPOUTE/ILCTBA [IEPErOHHBIX TOHHe/eH, KOTOPbIe SB/SIOT-
Cf OCHOBHBIMH COOPYKEHUSIMU METPOTIO/IMTEHOB, MMOBbIaeT 3pdeKTUBHOCTb Ka-
MTUTA/IOB/IOKEHUI, CTTOCOOCTBYET YCKOPEHHIO TeMITOB S3KOHOMHUECKOTO PasBUTHS U
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OBICTPOM OKYIIaeMOCTH KallUTa/IOBIOKEHHH, TIPU 3TOM 6oree 3pdeKTUBHO MCIIO/b-
3yercss 06OpYMOBaHMe U YMEHBIIAIOTCH HaKaaaHble pacxoasl. [Ipu onpeneneruu
PAaCUeTHOM CTOMMOCTH HEOOXOAMMO YUHTHIBATD BAUSAHME PaKTOpa BPEeMeHH.

B KauecTBe HarzisaHOro MpriMepa OLIGHKU BO3MOMKHOTO 3KOHOMMUYECKOro 3c-
dekrTa OT YCKOpeHHs MPOBeAeHUs MeperoHHbIX TOHHe/IeHM crieayeT pPacCMOTPeTh
MpoBe/IeHre TOHHers Ha TneperoHe ct. HoBorupeero — ct. HoBokocuHo Kanwtuu-
CKOM MTMHUH MOCKOBCKOTO METPOTO/UTEHA.

Bpa6GouemnpoekTeycraHoBeHackopocTbnposeaeHuaTonHens V,  =300m/mec.
PaxrTrueckas CKOPOCTb NpOBeeHNs TonHens V, = 600 m/mec.

OxunaeMbifl SKOHOMUYECKUI 3pdeKT

2 = (Kp L - Kq) L)+ 3 , MriH pyo., (13)
rae K 1,5 maH py6. — yCTaHOB[IeHHaH PabourM MPOEKTOM CTOMMOCTb 1 M TOH-
Hers; K = 0,952 mnH py6. — pakTHyecKas cTouMocTb 1 M ToHHens; L = 1600 M —
AvHa nepeFOHHoro TOHHens; O__ — AOMO/MHWTeNbHbINH 3h(EKT OT COKpalleHHs
CTpOI/ITeHbCTBa (pubbiab OT [IOCpO‘;IHOI/I cla4y B 3KCI/IYATaLMIO), MAH pyo.:
=Q_.-I1-T _ , maHpy6., (14)
rae Q.. =105 ThIC. ‘—Ie[l B CYTKH — MOcCa/Ka MaccaxkHupoB Ha MeperoH ro pabouemy

npoeKTy, IT = 14 py6. — npubblb 3a cYeT Mpoe3aa MacCcaxupoB (IIPU CTOMMOCTH
oaHoro 6unera B cpeaHeM 28 py6., 50% uzaer Ha sKCIyaTaLMOHHBIE PACXOIH,
MO3TOMY NPUBLIIL C OAHOTO 6ureta coctasaser 14 py6.); T, =~ — AONONHWUTe/bHbIM
3 deKT OT YCKOPEHUsI CTPOUTE/TBCTBA, CYT.:
T, =T,-T,, cyr, (15)
rae T 160 CYT. — YCTAaHOB/IEHHOE paboynM ITPOEKTOM BpeMsi [TpoBeaeHUs repe-
FOHHOTO TOHHES; T, = 80 cyr. — dakTnieckoe BpeMs NPOBeACHNs NePETOHHOTO
ToHHens; T, 160 80 = 80 cyr.

ﬂononHmeanbm adppeKT OT CoKpallleHUs] CTPOUTEThCTBA
9. .=105000- 14 - 80 = 117,6 max py6.

Takum 06pasoM, OXKHIaeMbIlt SKOHOMUUYECKHH 3(pheKT 3a cueT YCKOpPeHHs Ipo-
Be/leHYsl TOHHeris Ha TieperoHe ct. Hoeorupeero — ct. HoBokocrHo KanMHuHCKORM
nvHUY MOCKOBCKOTO METPOTIO/UTEHa

29=(1,5-1600-0,952 - 1600) + 117,6 = 994,4 mnH pyb.
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INCREASE OF EFFICIENCY OF BUILDING DRIVING TUNNELS OF UNDERGROUNDS
WITH TUNNEL BORING MACHINES

Fedunetz B.I., Doctor of Technical Sciences, Professor, Moscow State Mining University, JSC «Mosinzhproekt»,
Boyko F.A., Candidate of Engineering Sciences.

Increase of efficiency of building driving tunnels of undergrounds can be carried out with wide application
of conveyor transport for developed breed with tunnel boring machines, instead of rail transport existing in
domestic practice. The technique of calculations for conveyor transport is resulted and the positive effect from
its application is shown. Economic benefit of carrying out building acceleration of driving tunnels is reflected.

Key words: efficiency of building, driving tunnels, conveyor transport.
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