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Annomayus.

Ipoexmuvimu peweHusMu ompabomra 3010mopyoHo2o mecmopodxcoenus «Cy-
xoti Jloey mpedycmampusaemcs Kapbepom ¢ mMpaHCHOPMUPOBAHUEM 20PHOPYO-
HOU MAccbl OU3EIbHBIMU ABMOCAMOCEANaMU. 3ampamol HA MPAHCNOPHL NPebl-
warom 25% om obweil cymmul 3ampam. B cesasu ¢ nadenuem yen Ha 3010Mo U
POCHOM CIOUMOCIU OU3ETLHO20 MONAUBA MPAHCHOPMHbIE VCIVeU 6 3HAYU-
MenbHOU cmenenu cHudcaiom s¢hgexmusnocms pabomel npednpusimus. Ha oc-
HO8e UMUMAYUOHHO20 Memooa MOOenUpOBaAHUs MPAHCHOPMHBIX CXeM U MeXHU-
KO-9KOHOMUYECKUX PACYemO8 YCMAHOBIEHO, 4Mo uzbedcams 3mou meHOeHyuu
B03MOJCHO 3AMEHOU OU3EeNbHO20 A8MOMPAHCHOPMA HA OU3ENb-MPOIEUBO3HbIIL.
st dannoti mexmonozuu HeoOX00UMO 0O0CHOBAMb OP2AHUBAYUOHHYIO CXEMY
MPAHCROPMHBIX pabom, KIIOUAOWYI0 8 cebs cxemy snekmpudurkayuu Kax ca-
MO20 Kapvepa, max u OmeaibHo20 Xo3aucmed. B cmamve npednodcen sapuanm
cXembl HOIMANHOLU dNeKMPUPUKAYUY MPAHCNOPMHOU CXeMbl ¢ pa3ousKol Ha 5
amanog no 6 nem Kaxcowvlil. B npoyecce yenyoxu xapvepa odbwas onuna mparc-
NOPMHOU cemu Y8enuyusdaemcs, COOMEEMCMEEHHO, pacmem U KOIU4eCcmeo
MpaAuCnopmuvix eounuy. [isi 8bINOIHEHUsT NIAHOBbIX noKazamenell no 00Oviue
PYObl He0OX00UMO obecneuums Maxylo npou3so0UMenbHOCHb MPAHCNOPMHOL
cucmemvl, KOMoOpas, NO360AUNA Obl CUHXPOHHO ¢ OMOOUKOU U NOSPY3KOU 2OPHO-
PYOHOU Maccbl 00CmMasumy ee Ha NOGePXHOCHb 051 OdabHeliulell nepepabomxu u
VMURUZAYUU.

Pacuem nnanoswix noxazameneii noepy3ku u OmKamxu 20pHOPYOHOU MAcCCbl €
npuMeHeHueM OU3elb-MmpoLLeliG03H020 MPAHCNOPMA O0LdCeH OblmMb 000CHOBAH
HeoOX0OUMbBIMU CKOPOCHHBIMU DEeNCUMAMU OBUNCEHUS. MPAHCHOPMHBIX OUHUY
Kak 6 peojicume pabomsi 0sucamens GHYMPEHHe20 C2OPAHUsl, MAK U 8 pedicume
anekmpuyeckou mazu. /[ 3mo2o HyHCHO YCMAHO8UMb MeXHOI02uYecKue napa-
Mempbl, onpedensirougue IPHeKMUSHOCMb NPEOTONCEHHBIX MEeXHUYECKUX peule-
nutl. Kak nokaszanu npogedentvie uccie008anus, makum napamempom A6Jsaemcs
CKOpPOCMb 08UNCEHUSI MPAHCHOPMHBIX eOUHUY, 3A8UCAUAS 8 CB0I0 OUepedb Om
conpomusnenus KaueHuo mpancnopmuozo cpeocmea. Kpome amoeo, neobxoou-
MO npeonodcums SP@OEKMUSHYI0 CUcCmemy MpPOIelHOU cemu ¢ Y4emom Mno-
mpeonsemMol MOWHOCU NO 200aM OMpabomKu 3anacos.

[na yumuposanusn: BepxotypoB H.B., OBceiiuyk B.A. Pa3paGoTka TeXHOIOTHUECKON CXEMBI TPAHCIIOPTUPOBAHUS
TOPHOPYAHON MacChl TU3eb-TpoiuieiiBozamu // TopHoe 06opymoBanue U snekTpomexannka. 2023. Ne 2 (166). C. 28-
34. DOI: 10.26730/1816-4528-2023-2-28-34, EDN: ITWHQR

Bsedenue. OtpaboTka 3a1acoB 30JI0TOPYTHOTO Me-
cropokaeHuss «CyXoH JIor», COTJIACHO HPOEKTHBIM
PELICHUSIM, OCYLIECTBIISIETCS OTKPBITHIM CIIOCOOOM.
[TocTosiHHO MeHsomascss KOHBIOHKTypa MHHEpPaJIbHO-
IO CHIpbsi HA MHUPOBOM DPBIHKE M BO3pPAcCTalOIINE JKC-
IUTyaTallMOHHBIE 3aTpaThl Ha ero ao0bdy TpeOyloT
moucka 3(QQEKTUBHBIX PEUICHUH IO CHIKEHUIO W3-

Jeprkek npon3BoacTBa. OqHOM 13 Hanboee 3HAYMMBIX
CTaTell pacxof0B TOPHOIO INPOU3BOACTBA SBISIOTCA
3aTpaThl Ha TPAHCHOPTHUPOBAHUE TOPHOPYIHON MacChl
IIPU JIOCTaBKE €€ Ha IOBEPXHOCTb. [IpoeKkTHBIMU pe-
LIEHUSIMH OTPabOTKa 30JI0TOPYIHOTO MECTOPOXKAECHHS
«Cyxoit Jlor» npegycmaTrpuBaeTcsi KapbepoM € TpaHC-
MTOPTHPOBAHHWEM TOPHOPYAHOM MAacChl IH3EIbHBIMHU
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L=988 m

CeBepHblii cbesq
L=1560 m

Puc. 1. Pacnonoosicenue konmaxmuulx cemeil Ha 1 smane paspabomxu
Fig. 1. Location of contact networks at the 1st stage of development

f
HOxHbIA CLe3n Il
L=3415 M

CesepHblit cvesn
L=3272 m

Puc. 2. Pacnonooicenue KOHmaxmuulx cemeii Ha 5 smane paspabomxu
Fig. 2. Location of contact networks at the 5th stage of development

aBTocamocBaiaMu [1]. 3aTpaTsl Ha TPaHCHOPT MPEBHI-
marT 25% ot obmiei cymMMEl 3aTpar. B cBs3u ¢ mane-
HHUEM IICH Ha 30JI0TO U POCTOM CTOMMOCTH JHU3EIHHOTO
TOIUIMBA TPAHCIOPTHBIE YCIYyTd B 3HAUUTEIHHOU CTe-
MIEHU CHIKAKT 3()(HEKTUBHOCTS PabOTHI MPEAIPHUSATHS.
Ha ocHOBe MMUTAlIMOHHOTO METOAAa MOJAEITUPOBAHUS
[2] TpaHCHIOPTHBIX CXeM M TEXHHUKO-3KOHOMHYECKUX
pacyeToB yCTaHOBJICHO, YTO N30€XKaTh dTOW TEHACHIINH
BO3MOXHO 3aMEHOW JM3EIHHOTO aBTOTPAHCIIOpTa Ha
JIU3eIb-TPOJIICHBO3HBIH [8].

Axmyanvhocms  pabomsl 00OCHOBaHAa TOUCKOM
aJbTEPHATUBHOW TEXHOJOIMM JIOCTaBKU TOPHOPYAHOMU
MAacCCHI P OTPAOOTKE MHUHEPAIBLHOTO CHIPhSI OTPBITHIM

CIOCO0O0M, MO3BOJISIONICH 3HAYUTEILHO CHU3UThH cebe-
CTOMMOCTh JOOBIYU PY/IbL.

Ob6vexm uccnedoganusi — MPOLECCHl TPAHCIIOPTH-
pOBaHUs TOPHOPYIHOM MacChl P OTPabOTKE 3amacoB
30JIOTOPYAHOTO CHIPBSI OTKPBITBIM CITIOCOOOM.

3adauu uccnedoeanus. YCTaHOBICHHE ONTHMAIb-
HBIX PEKHMOB JIOCTaBKA MHHEPAILHOTO CBHIPhsI HA TO-
BEPXHOCTh MPH OTPAOOTKE 3aracoB IIyOOKMMHU Kapbe-
pamu.

Memoouxa uccredosanuii. CO0p HAKOTUIEHHOW WH-
(dhopmanuu, MaTeMaTUKO-CTaTHCTUYIECKasi ee 00paboT-
Ka M pa3pabOTKa TEXHOJIOTHYECKOTO perjiaMeHTa I0-
CTaBKH TOPHOPYAHOW MAacChl TPOJUIEHBO3aMH U3 Kaph-
epa.
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Puc. 3. Pacnonooicenue Konmaxmmuou cemu Ha Omeaniax
Fig. 3. Location of the contact network on the dump sites
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Puc. 4. 3asucumocms ckopocmu 08udxicenus mpaHcnopma om oouie20 COnpomusieHls Ouseisb-mponeiso3a
Hitachi EH5000AC-3

Fig. 4. Dependence of the speed of transport on the total

Memoowi uccneo08anusl. DKOHOMUKO-
MaTreMaTH4YecKoe MOJEIUPOBAHUE CXEMbl JIOCTaBKU
TOPHOPYIHOM Macchl U3 Kapbepa C HCHOJIb30BAHUEM
TPOJUIEMBO30B, YCTAaHOBJIEHHE 3aBHCHUMOCTH YBeEJMYe-
HUS MHTEHCUBHOCTH OTKAaTKHM TOPHOPYIHOH MAacChl,
CHM)KCHHUE COIIPOTUBJICHUA KAYCHUIO NIPpU 3aMCHE OH-
3eJIbHBIX aBTOCAMOCBAJIOB JM3ETb-TPOJUICHBO3aMH.

IMpopadoTka TemMbl. J{1s pemieHus 3a1adu Mo pas-

paboTKe TEeXHOJIOTHMYECKOH CXeMbI OpraHM3aIlH PadoT

resistance of the Hitachi EH5000AC-3 diesel trolley car

[0 TPaHCIOPTUPOBKE FOPHOPYIHOI Macchl B Kapbepe
MoTpeOOBaJIOCh PELINTh YacTHBIE 33/1a4M, BKIIOYAIO-
mye pa3paboTKy CXEeMbI MPOKJIAJKH TPOJIEHHON CeTH
B Kapbepe M Ha OTBajaX, IPOU3BECTH pacueT BPEMEHU
JBIDKEHUS TPAHCTIOPTHBIX CPE/ICTB, PACCUNUTATDH MPOU3-
BOJUTENIFHOCTh OTKAaTKH TOPHOPYAHOM MAacchl, paspa-
60TaTh MHPPACTPYKTYPY TPOJUICHHON CHCTEMBI, Ompe-
JeNTUTh oTpeOIsIeMy 10 MOIITHOCTb JTU3EITb-
TpoJuieiHoro mapka [5, 9, 10].
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[lepron oTpaboTKH 3amacoB Kapbepa paszelieH Ha 5
9TanoB Mo 6 JeT Kaxasld. B TedeHme kaxmoro srama
CTPOMTCS KOHTaKTHas ceThb [3, 4]. g mepsoro srama
JUTMHA CeTH cocTaBUT 1560 M, mpu 3TOM ropHbIe pabo-
ThI omryckatotcs ¢ 1040 m Ha 885 M kapbepa (Puc. 1).
B TeueHne kaxoro srama KOHTaKTHasl CETh Y UIH-
HSETCS TI0 Mepe OITyCKaHMs TOpHBIX padoT. Ha msatom
JTane CyMMapHas JUIMHa CETH COCTaBUT 6687 MeTpoB
(Puc. 2).
Jnst oTrpy3KH OTB&JIBHBIX TOPOJ (OPMHUPYIOTCS
OTBAJIBI, IMOIBE3/T K KOTOPBIM 3IEKTpUpHUIHpyeTcs [7].
CxeMBl TPOKJIAJKN KOHTaKTHON CETH MpPEeICTaBICHBI
Ha Puc. 3.
Jlis pacdera BpeMEHH TPaHCIIOPTUPOBAHHS FOPHO-
PYIHOH Macchl HEOOXOAWMO OIPENENUTh CKOPOCTh
JIBIDKEHUSI TPAHCIIOPTHBIX CPENCTB C Y4eTOM OOIIero
COTIPOTHUBIICHUS] Ka4eHHS NPH IBIDKCHUHM HA KOHTAKT-
HOW CEeTH U 3a CUEeT JBUIaTeNsl BHyTPEHHETO CTOPaHuUsl.
3aBUCUMOCTh  CKOPOCTH  ABHJKCHHS  JAM3EIb-
tposuteiiBoza Hitachi EHS000AC-3 ot obmero cormpo-
TUBJICHUS KQUEHUIO NpeJcTaBleHa Ha Puc. 4.
3aBUCUMOCTh  CKOPOCTH  ABIJKCHHMSA  JAW3EIb-
TPOJUICHBO30B HA DIEKTPOTATE OT BEIMYMHBI COIPO-

TUBJICHUS KaUEHUIO BBIpaXkaeTcst GopMynoit
v, = 0,002 xP*—0,085%P2—12,2 P, + 75,3,
km/gac (1)

Puc. 5. Tponneiinaa cucmema
Fig. 5. Trolley system

MNoTpebnseman MOLHOCTb
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Puc. 6. [lompebnsemasn mowHocms no 200am
Fig. 6. Power consumption by years

3aBHCHMOCTh  CKOPOCTH  IBIDKCHHS  JH3€lb-
TPOJIJIEHBO30B Ha ABUraTesie BHYTPEHHETO CTOPAaHUs OT
BEJIMYUHBI CONPOTHUBIICHUS! KAa4YEHHIO OIHCHIBACTCS
BBIPAKCHUEM

Vyee = 0,003 * P,* — 0,092 % P2 — 53 % P, + 27,
kM/yac  (2)
rae P« — conpoTuBieHne KaueHuro, %

BrImonHEeHHBIE  pacyeThl  MPOU3BOIUTEIHHOCTH
TPAHCIIOPTHPOBKH TOPHOPYTHOH Macchl (TBIC. T) U
TPAHCIIOPTHOTO  Tapka  (KOJMYECTBO  JIHU3ENb-
TPOJUICHBO30B, INT.) IIOKAa3aJd, YTO MaKCHMaJbHas
MIPOU3BOIUTEIHFHOCTh Kaphepa M0 TOPHOPYIHOH Macce
Oynet mocturayta Ha 10-12 rox skcmmyaranuu. IIpo-
W3BOJUTENHLHOCTh Kapbepa Bo3pacTeT oT 8565 1o
28806 TBIC. T B TOA, WHBEHTAPHBIM MapK IU3EIb-
TPOJUIEHBO30B OT 3 110 52 mT.

WnudpactpykTypa TpOIEHHON CHCTEMBI BKIIIOYAET
MOJICTAHIIMK, TPaHC(HOPMATOPBI U TPOJUICIHHBIC JTHHUH
(Puc. 5).

C yderoM mNpeIOKEHHOH HH(PacTpyKTyphl pac-
CYHTaHa TOTpedsieMasi MOITHOCTh dHepruu (Puc. 6) u
JMHAMUKa 3J1eKTpudukanuu tpaccsl (Puc. 7).

BriBoabl

B mpornecce BBINMOIHEHHBIX HCCIEIO0BAaHNH MOTyYe-
HBI CIIEYIOINE PE3yIbTaTHI:
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1. Tlpennoxena
NpenpusITHS B
TPOJUIEHBO30B.

2. IlpousBeneH pacueT BpeMEHH IBUKCHUS TpPaHC-
MTOPTHBIX CPEACTB.

3. YcraHOBICHA 3aBUCHMOCTD CKOPOCTHU JIBHKCHUS
TU3ENb-TPOJUIEHBO30B OT OOIIETO CONMPOTHUBICHUS M-
senb-TposuieiiBo3a Hitachi EHS000AC-3.

4. Pa3zpaboTaHa cxeMa pacroJI0KECHUS KOHTAKTHBIX
ceTeil Ha Ka)JIOM M3 TaIoB pa3paboTKH.

5. Pa3pabotana cxema pacroyioKCHUs] KOHTAaKTHON
CeTH Ha OTBaJIax.

6. IlpomsBeneH pacdeT MPOU3BOIUTEIHHOCTH TO-
IIBIOKHOTO TIApKa.

7. Ilpemnoxena uHOPACTPYKTYpa TPOIUICHHOW CH-
CTEMBEI.

8. VYcraHOBNIEHBI 3aBUCHUMOCTH IOTpeOIsieMOit
MOIITHOCTH OT BpeMEHH pabOoTHI Kapbepa.

9. YcTaHOBIEHBI 3aBUCUMOCTH JIOJIH 3JIeKTpUHUKa-
LMW Tpacchl MBIKEHUS TPAHCHOPTHBIX CPEICTB OT
BpEeMEHHU paboTHI Kapbepa.

BrimonHeHHBIE WCCIEOBAHUS W PacdeThl MO3BO-
JSIOT ONPEACIUTh SKOHOMHYECKHE IIOKa3aTeld Ha
BCKPHBIIIY M OTPAabOTKYy 3aracoB 30JI0TOPYAHOTO Me-
cropoxxaeHust «Cyxou Jlor», noka3arb 3KOHOMHUYE-
CKYI0 M JKOJOTHYECKYIO S((EKTUBHOCTh MPHHSATBHIX
TEXHOJIOTHUIECKUX PEIICHHA.

OpraHM3alMOHHAs CTPYKTypa
YCIOBUSIX NPUMEHCHHS JAW3ENb-
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Fig. 7. Percentage of electrification of the route
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DEVELOPMENT OF A TECHNOLOGICAL SCHEME FOR THE TRANSPORTATION
OF ROCK MASS BY DIESEL TROLLEY TRUCKS
Abstract.
The design solutions for the development of the Sukhoi Log gold deposit
provide for a quarry with the transportation of the ore mass by diesel dump
trucks. Transportation costs exceed 25% of the total cost. Due to the fall in
gold prices and the increase in the cost of diesel fuel, transport services
significantly reduce the efficiency of the enterprise. Based on the simula-
@ @ tion method of modeling transport schemes and technical and economic
calculations, it was found that it is possible to avoid this trend by replacing
diesel vehicles with diesel trolley trucks. For this technology, it is neces-

Article info sary to justify the organizational scheme of transport works, which includes
Received: the scheme of electrification of both the quarry itself and the waste ore fa-
04 April 2023 cility. The article proposes a variant of the scheme of phased electrification
of the transport scheme with a breakdown into 5 stages of 6 years each. In
Accepted for publication: the process of deepening the quarry, the total length of the transport net-
18 April 2023 work increases, and the number of transport units increases accordingly. In
order to fulfill the planned indicators for ore extraction, it is necessary to
Accepted: ensure such a performance of the transport system that would allow the
27 April 2023 delivery of ore mass to the surface for further processing and disposal syn-
chronously with its the breaking and loading.
Published: The calculation of the planned indicators of loading and hauling the ore
17 May 2023 mass using diesel trolley transport should be justified by the necessary
high-speed modes of movement of transport units both in the mode of oper-
Keywords: quarry transport ation of the internal combustion engine and in the mode of electric traction.
system, gold deposit, automo-  To do this, you need to set the technological parameters that determine the
bile transport, diesel-trolley effectiveness of the proposed technical solutions. As studies have shown,
transport, contact network, such a parameter is the speed of movement of transport units, which in turn
diesel fuel, pit contour, rock depends on the rolling resistance of the vehicle. In addition, it is necessary
mass, rolling resistance. over-  to propose an effective trolley network system, taking into account the pow-
burden rock er consumption over the years of inventory development.
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