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[eonornyeckoe cTpoeHne Ky3bacca ABAAETCA OfHUM U3 CaMbiX CI10X-
HbIX B MUPOBOU MPAKTUKE. [T0OBCEMECTHbIE reO/IOMMYECKME MMKaTUBHbIE
Y AN3BIOHKTUBHbIE HAPYLLIEHWA, @ TaKXKe HEBbIEPKaHHOCTb MA1aCcToB MO
MOLUYHOCTU W YIJTy 3a1€raHUA CO3[ar0T 3HAYUTEIbHBIE TPYAHOCTH NP Pa3-
PabOTKeE yrosbHbIX MECTOPOXAEHWI KaK MOL3EMHBIM, TaK M OTKDbITbIM CO-
cobom. C apyrovi CTOPOHbI, Pa3HOPOAHOCTb MPUMEHAEMOTO 1Py OTKPHITOM
reoTexXHOIOrNM BHIEMOYHO-MOIPY304YHOro 0bopyaoBaHuA (bonee 50 pas-
JINYHBIX M3POK IKCKaBaTOPOB — MEXAHMYECKMX JIONAT, MPAMBIX 11 OBPATHbIX
rMAPoIoNar, a Takxe 4pariariHos) 00y CIOBAMBAET MpobaeMbl OpraH13a-
LMOHHOIO XapaKkTepa. B aaHHOV CTaTbe Ha OCHOBE aHanv3a paboT, Bbiro/i-
HEHHBbIX DaHEE, 1 MPaKTUYeCKOoro oneiTa paspe3os Kysbacca rnpescrasie-
HO KpaTkoe OnvcaHme MpeanoChlioK K OMPEAETEHNIO PaLMOHaIbHOV 00-
NacTv MPUMEHEHWA TOFO MW MHOIO Bifa 0OOPYAOBAHNA, a TakXe rMpuse-
JEHbI PaKTOPBI, Ha OCHOBE y4eTa KOTOPbIX pa3paboTaHa cCUCTEMATH3ALNA
[TOCIIONIHbIX TEXHOSIOMNYECKMX CXEM.

Knroueevoie cnoea: omkpeimesle 20pHbie pabomel, 2u0pasau4ecKue IKCKa-
8amopbl, y2s1eHACbIWeHHAsA 30Ha, 6e3y20/1bHAs 30Hd, NOPOO00Y20/1bHAA NA-
Hesib, c/10e8as paspabomka.

Anayumupoeanus: K onpegenexuio pauroHanbHom 0bnactv npumMeHe-
HMA BbleMOYHO-Morpy3o4yHoro obopyposaHusa / A.A. Xopewok, O.U. Jlnt-
BWH, A.B. Kauy6uH n gp.// Yronb. 2023.N2 3.C.91-95. DOI: 10.18796/0041-
5790-2023-3-91-95.

BBEOEHUE

PaboTbl MO U3yyYeHUto BANAHNA B3aVIMHOMO PACMONIOXKEHUS N1acToB B
CBUTE Ha TEXHOJIOT VIO BeZIEHVIA TOPHBIX PaboT BeflyTCA yKe He NnepBoe Jie-
catunetme [1]. B nccnepoBanusx [2, 3, 4, 5, 6] pelueH pag 3agad, B YacT-
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I reoTexHONOrVMA

HOCTU, CUCTEMATM3UPOBAHO CTPOEHUE TPAHLLEN 1 YCTYNOB,
Hape3aeMbiX NPU KafeHgapHOM MilaHUPOBaHUK; NpeacTas-
neHbl psag 6a30BbIx cxemM pa3paboTKy CI0EB U aNrOPUTM KX
BblbOpa 1 T.4.

YCTaHOBNEHO, UTO pacCcpefoTOYEHHOE 3aieraHye NiacToB
pacnpocTpaHeHO NPeNMYLLECTBEHHO NMPU MX HAKITOHHOM 3a-
NeraHnM Ha MECTOPOXAEHMAX LLEHTPANIbHOTO U KXHOro Ky3-
6acca. OgHaKo MMeeTcA paf MecTopoxaeHni (Hanprumep, KoH-
[IOMCKOE) C KPpYTbIM PacCpeioTOYEHHbIM 3aJIeraH1eM MniacToB.
ConmxeHHOe 3aneraHme CMEXHbIX ABYX 1 6ornee niacToB B rpa-
HMLIAX CBMTbI UIMEET OFPaHNYEHHOE PACNPOCTPAHEHUE 1, KaK
NpPaBuo, NPMBA3aHO K KPbIibsiIM CKNafoK HaKITOHHOTO U Kpy-
TOro 3aneraHus. B Lenom 3aneraHue nnacToB B CBUTax ceBep-
HOrO, LIeHTPaIbHOTO U 10XKHOTO Ky36acca MOXXHO XapaKTepr3o-
BaTb KaK cMellaHHoe (COnmXeHHo-paccpeoToueHHoe) [2, 3].

Heobxoarnmo noguepKHyTb, UTO CTPYKTYpPbI CJTIOEB YrTiEeHa-
CblLLEHHOW 30HbI UMEIOT ClyYariHbIv XapakTep [7, 8], nockonb-
Ky AIBAAIOTCA NPOAYKTaMU Cly4YaliHbIX MPUPOAHbIX GaKTOPOB:
NPOJOSIXKNTENIbHOCTY 1 OCOBEHHOCTEN FEONIOMMYECKMX IMOX
nepmckoro nepuoga v 6onee No3gHNX TEKTOHNYECKKX NPO-
LeccoB. EAVHCTBEHHDBIN 00beAVHALWNIA NPU3HAK, KOTOPbI
MOXET ObITb MPVHAT BO BHUMAHIE, — YUAC/0 NacTOB B CBUTE.

Ecnv B oCHOBY crcTemaTu3aumy NOMIOXKNTb TONIbKO rOpHO-
reonormyeckrie GpakTopbl U MPUHATb 32 OCHOBHOW Knaccudu-
KaLVIOHHbIN NPU3HAK YKCO0 NAacToB, TO AOMONHUTENbHbIE
NPU3HaKM (B3aUMHOE MOJIOKEHVE NMIACTOB B CBUTE, Yo UX
3asleraHus, MOLHOCTb 1 T.4.) CYLIECTBEHHO YCIIOXKHAT CUCTe-
MaTu3auuio, OHa ByeT MMETb FPOMO3AKUN BUA, Manonpu-
rOZHbIN K MPaKTUYECKOMY NpuMeHeHuio. Heobxogumo byaeT
YCTaHaBNVBATb Y3KOHAMPABJIEHHbIE PEKOMEHAALIMM MO KaX-
ZOMY 3JIEMEHTY CMCTEMATU3aL M.

OCHOBHDbIE MNONIOXKEHUA

Bbin BbINONHEH aHANU3 CJI0EB C TOUYKM 3PEHNSA TEXHONO-
rMK NPOMN3BOACTBA FOPHbIX PAabOT 1, KOHEYHO, C yYETOM Feo-
nornyeckrx GakTopoB, U3 KOTOPOTO CNIeflyeT, UTO B KaKOM
U3 CJI0EB MMEIT MECTO KaK 0bLMe, Tak U MHAVBMAYasbHbIE
NpuU3HaKu, onpeaensioLie TEXHONOrio NPOU3BOACTBA rop-
HbIX PaboT.

al Paapes Yepruzodexud,
Kedpollcka-Kpoxaselcxkoe mecmapoxdesue

Bce oHU cBA3aHbl C BbIEMKOW YroJibHbIX MacToB, T.e. f0-
6bluHbIMU paboTamu. Hanprimep, MOryT 6bITb pa3Hble CXeMbl
MOArOTOBKM MNacTa K BbleMKe, MoPAAOK Pa3paboTKu nnacTa;
B pamKax OOHOWN TEXHOSIOMMYECKON CXeMbl MOXeT NPOnN3BO-
LOMTbCA BbleMKa OHOrO, ABYX 1 6onee niacTos.

K obLemy npr3HaKy MOXHO OTHECTV BblEMKY OfHOTO Mnna-
CTa nNpu 06s3aTe/IbHOM yyeTe TUMa BbIEMOYHOW MaLUVHbI 1
yrna 3aneraHud. Kak yacTHblii ciiyyai, K obuemy npusHaky
MOKHO OTHECTM Pa3paboTKy MOPOJHOro yCTyna.

K nHamneugyanbHbIM NPM3HaKam MOXHO OTHeCTU paspa-
60TKYy NOPOAOYroNbHbIX 610KOB C ABYMA 1 Honee nnactamu
B PaMKax O4HOWN TEXHONIOrMYeCKOn CXeMbl.

T NpU3HaKKM, CUCTEMATU3UPOBAHHbIE B BUE TEXHONIOMM-
YeCKMX CXeM Pa3fINYHOWN CJIOXKHOCTU, NMPeACTaBAT COOON,
no cytu, rpaduryeckue, a C pacyeTom NapameTpoB 1 NOKa3a-
Tenen — 1 3koHoMmyeckne mogenu. OrpaHMYeHUs No napa-
METPAM 3TVX MOZENEN MOTryT ObITb MOJyYeHbl Ha OCHOBE aHa-
NnN3a reoMeTpurm CII0eB.

Mo3Tomy NpriBeAeHbI B CUCTEMY DJIEMEHTbI CBUT, COCTOS-
Wwue 13 AByX 1 6onee 613KOPaCNONOXKeHHbIX N1acToB, Tpe-
Gyrownx Ana pa3paboTky MHAUBMAYaAbHbIE TEXHONOTMYe-
CKME CXEMBI.

MockonbKy cONMXeHHOCTb MIACTOB HaZlo YCTaHABAMBATb
MO YNCNEHHOMY 3HAUEHMIO KpUTEPUS CONMMEHHOCTH, TO 4O
3TOro pacyeTa CYMTaem LienecoobpasHbIM MPUMEHUTb TEPMUH
«ON3KO PacnonoXeHHbIe MaCTbly, UMesA NPV 3TOM B BUZY, UTO
HOpMaJibHasA MOLLHOCTb MEXAYNIacTbs MEXAY [BYMS MyacTa-
MM — He 6onee 25 m. OTMeTUM, UTo paHee Obinn paspaboTa-
Hbl 1 CCTEMATU3MPOBAHbI TEXHONOMMYECKME CXEMbI [iJ151 Bbl-
eMKW OANHOYHbIX N CONMMKEHHbIX naacTos [9].

Ho npwv KaneHgapHOM NnaHMpPOBAHWM Ha pa3pesax B TOT
WK MHOW 6NOK, 06bIYHO COOTBETCTBYIOLNIA TOJOBOMY OOb-
emy 0TPaboTKM, YaCTO NOMNaJAT HECKOMNBbKO MacToB (CM. pu-
CYHOK).

Mpu 0TpaboTke Takoro 6510Ka MO KnaccMyeckor TEXHONO-
rv (3axofKamuy CTaHAAPTHOW LUMPWIHBI) YaCTO BO3HMKAIOT CI1y-
Yyau, KOrga MOLHOCTU NacTOB 1 MeXAYNaacTi NO3BONSIOT
BECTV TOJIbKO MOMNEPEMEHHY0 BbIEMKY: CHauasa u3BJeKaioT-
CA 0fiHa-[ Be 3aXOKM MO NMOPOAE C 3a4MCTKOM COrNacHO 3ae-
raloLiemy yrofibHOMy MnacTy, 3aTem OT-
pabaTblBaeTCA NIacT Ha BCO ASIMHY 6510-
Ka, 3aTeM UMK noBTopseTca. ITa Tex-
HOMOrusi UMeeT HeJOCTaTOK, 00YCNOoB-
NEHHbIV KOHCTPYKTUBHbIMM OCObEH-
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PazHeiM usemom ommeyeHbl 20008ble 06veMbl PA3HbIX J1em

Scheduling at Chernigovsky (a) and Shestaki (b) open pit mines. Different colors indicate

annual volumes of different years
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Ecnn B n3BectHom dopmyne pacuyeta
[15] akcnnyaTauMoOHHOM NpousBoAu-
TENbHOCTU MexJionaTbl Ko3dpdnumneHT
MCNonb30BaHUA pabouyero BpemMeHu
npuHnmaetca pasHbim 0,7-0,8, To npun



OTPabOoTKe yrfieHaChILEHHbIX 30H C HEMOCTOSAHHBIMU Mapa-
MeTpamu 3asieraHus nnaacTa ero 3HayeHve nagaet go 0,55 n
Huxe [16,17, 18, 19].

Mo3TomMy npeparaeTca MMHUMU3MPOBATb AAHHBIN Heflo-
CTATOK MyTeM CiiefyoLmx MEPONPUATHIA

Mo BCEN WMPVIHE BbIEMOYHOW NaHeM Npou3BoauTCA one-
pexatoLLas BblemMKa niacToB 06paTHOW rmapasinyeckomn no-
naTol Ha onpefeneHHyo AfiMHy 6roka. [lnnHa 6noka onpepe-
NAETCA NCXOAA N3 KOHKPETHbIX FOPHO-TE0NIONMYECKUX YCo-
BUI, C OOHOW CTOPOHDI, U TpeboBaHUM npeanpuATus (obecne-
yeHna HeobxoamMmoro obbema fobbIuM) — C pPyrown;

nocse BbIEMKM YrOJibHbIX NacTOB U Npeobpa3oBaHus, Ta-
KM 06pa3om, yrieHacbILLeHHOW 30Hbl B 6€3YrofbHY, MEXIO-
narta oTpabaTbiBaeT BCIO OCTABLUYIOCA YaCTb BCKPbILLM LUINPO-
KOW 3aX04KOM (MNn 3axXo4KamMn HOPMasbHOW LIMPUHDI) C BbICO-
KUM K03$OULMEHTOM MCMOMNb30BaHNUA paboyero BpemMeHu u,
COOTBETCTBEHHO, C YBE/TMUYMBLLENCA MPOU3BOANTENBHOCTBIO;

I1A 0TPabOTKU MOLLHbBIX MEXKAYMNACTWN paLyoHabHbIM 6y-
[eT NPYMEHeHNEe MEXaHNYECKNX NToMNaT OTeYeCTBEHHOTO UK
3apybHerKHOro NPoM3BOACTBA C 60SbLION eAVHNYHOWN MOLLHO-
CTbIO Y1 BMECTMMOCTbIO KOBLUA OT 18 Ky6. M.

PE3YJIbTATbI

Mpw BbicoTe ycTynos 10-17 M, coOOTBETCTBYOLWMX TpeboBa-
HUAM SKCMyaTalum mexnonat B 6e3yrofibHoi 30He, Nx pas-
paboTKa B yrieHacblLLeHHO 30He MO KOHCTPYKTUBHbBIM 11 3KC-
nyaTaLMOHHbBIM YCIOBUAM OOPATHBIX MMAPaBANYECKyX J10-
naTt npegonpenensaeT BbIeMKy NjacToB Ha 6110Ke TeEXHONOoru-
YyeCKn B3aMMOYBA3aHHbIMY 3-4 CIOAMMW: BEPXHUI, CPeQHNI
(cpepHWe), HUKHWIA — BBICOTOM 3-5 M KaxKabllA.

CTpyKTYypy MOCNONHbIX TEXHONOMMYECKUX CXEM PEKOMEH-
ZyeTcA BblOvpaTh B COOTBETCTBMM C UX CMCTEMaTM3aLmen [20,
21], OCHOBaHHOW Ha yyeTe cneayioLrx GakTopoB.:

— Yron 3aneraHus, Y4Cno 1 MOLHOCTb NJ1acTOB 1 UX B3aUM-
HOE PacnonoXKeHne C y4eTOM CONMKEHHOCTY;

— BbleMKa NopopAbl U yrna Npon3BOANTCA HUXKHMM Yepna-
HYem c 06HaXeHNeM MacTa co CTOPOHbI KPOBIY C OfHOBPE-
MEHHOW 3a4NCTKOW NOPOAOYrOSIbHOrO KOHTaKTa;

- 10 YCJIOBUIO TPAHCMOPTHOIO Nofbe3aa pa3paboTka Bepx-
Hero cnoA NPomn3BOANTCA C MOrPY3KON Ha YPOBHE CTOAHMA
3KCKaBaTopa; cpeaHero (CpeaHnx) N HUXKHEro — C HUXKHEN
norpysKou;

- NopAZOK OTPAabOTKM CJ10A: MPOAOSIbHLIMUY Ha ANMHY 6510-
Ka 3axofKamu no nopoge u no nnacTy C pas3faesibHOW Nopa-
yel aBTOCaMOCBANIOB A1 MOPOAbl U YrNeBO30B; Nonepey-
HbIMM 3aXOfKaMU C Pa3fefibHOW BblIEMKOW YA U Nopofbl C
onepaTMBHO-AMCMNETYEPCKNM YNPaBNeHUEM nogayn aBTo-
CaMOCBasoB;

- npu paboTe 6eCNUNOTHBIX KapbepPHbIX aBTOCAMOCBAIOB
B KOMMJIEKCe KaK C MexjlonaTamu, Tak 1 C rugpononatamm
npegnonaraeTca HeKoTopasa KOPPEKTUPOBKa TEXHONOrye-
CKMX cxeM paboTbl 060PYLOBaHUA U3-32 BO3MOXHOCTU He-
3HaUNTENIbHO CHU3UTb LUMPVHY TPAHCMOPTHbIX 6epM, aBTo-
popor nT.g. [22, 23].

[na obecneyeHUs BO3MOXHOCTY BbleNeHNsA XapaKkTep-
HbIX 6/10KOB HEOHXOAUMO MOCTPOUTL ANIFOPUTM Oonpegaene-
HUA naeHTMdUKauMoHHoro Wwidpa obbekTa pa3paboTku, no-
3TOMy MpepnaraeTca cnegyiollee pasgeneHme o6bekToB Ha
BO3MO>KHbI€ BapUaHTbl UX MO3/IEMEHTHbIX COCTaBALUNX:
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® 00BEKTOM MOXKET ObITb NGO TpaHLLes, NIMO0 3aX0AKa;

® HeobOX0AMMO yUecTb 3asieraHvie nNacToB — COrflacHoe
WJIN HecornacHoe — B NePBYI0 ouepenb nNpu pa3paboT-
Ke 3aX0[0K, MOCKOJbKY TPaHLLE B MoAassioLem 605b-
LWMHCTBE C/lyyaeB MPOBOAAT C KPOBAN MNACTa; TakXKe
YUMTBIBAETCS Yros 3aneraHvsa nnacTos;

e onpepenaeTca cONMKEHHOCTb/PaccpPesoTOYEHHOCTb
nnacTos;

e onpegensaeTca KONMYeCTBO NIACTOB Ha 6510Ke (Mo AaH-
HbIM reosIorMyecknx paspesos);

® pe3ynbTaToM ABMAAETCS UAEHTUPUKALNOHHBIN WnNdp
o6bekTa, AN KoToporo paspabaTbiBaloTcs (Mmbo yxe
pa3paboTaHbl) TMMOBbIE CXEMbl BeIeHUsl TOPHbIX PaboT.

BbIBOJbl

AHanu3 paboT, NOCBALLEHHbIX MPUMEHEHWIO MEXJIONAT, 1
NpeAcTaBNEHHbIX B HAX TEXHOMOTMYECKMX CXEM MO3BOJIAET
cpenatb cneayioLive BbiBOAbI.

1) BbicoTa oTpabaTbiBaeMOro NOPOAHOro YCTyna COCTaBIIsA-
eT 10-17 M. OTo NpaKTMYeCKn COOTBETCTBYET OObIYHOW BbICO-
Te yCTyna, NPUHUMAEMON NPU NPOEKTUPOBAHMMN Pa3pPe30B
(10,12 1 15 m). Takas BbICOTa NPUHNMAETCS ANA yA06CTBa No-
cnepytoLLell HAPe3KY YCTymna UM TPaHLLIEN Ha criou, oTpaba-
TbiBaeMble B JanbHeNLIEM MMAPaBANYECKMMUN SKCKaBaTopa-
MU, IMEIOLLUMIN OFPaHNYEHHYIO FyOVHY KOonaHus.

2) Ecnu mexnionata Mcnonb3yeTcs Ha fo6blUHbIX paboTax,
TO OTpabaTbiBaeMblIli MACT ABMAETCA MOLLHbIM M UMEET NPo-
cToe cTpoeHue. OTpaboTKa MasIOMOLLHbIX M1aCTOB BeeTCs
BaJSIOBbIM CMOCOOOM, UTO YBENIMUMBAET NOTEPM YA 16O Mno-
BbllaeT ceb6ecTonMoCTb ero Ao0bluM 13-3a BO3POCLINX 3a-
TpaT Ha oboralyeHue. 115 NoSIHOTbI BbIEMKU YTrOfIbHOTO Mna-
CTa MOXET NPUMEHATbCA Cll0eBas OTPaboTKa nogycTynamu
no 2,5-5 m BbiCOTOW.

3) MNpwm oTpaboTKe UMCTO 6E3YTrONIbHOW 30HbI SKCKaBATOPHas
3axofKa (LUMpriHa TpaHLIen) MOXET JOCTUIaTb 3HAYUTENIbHOM
BennumHbl — 80 1 6onee MeTpoB. B 3TOM cnyyae, Kak npasu-
10, NCMONb3yeTCcs NOorpy3Ka Ha ABa NoAbesa C NPUMEHEHN-
eM KabenibHbIX BOPOT.

B LienioM e MOXKHO CKa3aTb, YTO YCJIOBYA PaLMOHANbHOMO
NPYMEHeHNA MexJIonaT JOCTaTOYHO y3KKM. Ha 106bIUHbIX pa-
60Tax VX NPMMEHATb HeLenecoobpasHo, 3a NCKIIYEHNEM
CnyyaeB OTCYTCTBMA UHbIX TUMOB 3KCKAaBaTOPOB MO0 npu
pa3paboTke 0CO60 MOLLHBIX N1aCTOB.

AHanus paboT 0 NpuMeHeHNK 06pPaTHBIX FTMAPOJIONaT No-
Ka3blBaeT 3HaUNTeNbHO H6onblLuee pa3HOOOpasme ropHOTeX-
HUYeCKMX yCNoBMI paboTbl 060pya0BaHMA. ITO pa3geneHne
oTpabaTtbiBaemMoro 6510Ka (TpaHLWen Unr 3aXoAKn) Ha Ciou
o601 BbICOTbI; paboTa B yrieHacblLeHHbIX 30HAX; 0TpaboT-
Ka YrosibHbIX MacTOB, B TOM Y/C/1E€ MAaIOMOLLHbIX, OC/TOX-
HEHHbIX MANKATUBHBIMY 1 AU3bIOHKTVBHBIMU HapyLIeHUsI-
MU 1 T.4.

Mpwu oTpaboTKe yrneHacbILEHHbIX 30H 1 BbIbOpe COOTBET-
cTBytoLero obopynoBaHnA Heo6XxoANMO NCXOAUTb 13 BO3-
MO>KHOIO M3MEHEHMA rOf0BON NPON3BOLACTBEHHOM MOLLHO-
CTV yyacTKa. Bapbrpysa mapkamu n mogenamuv ruipasnuye-
CKMX 3KCKaBaTOPOB, MOXKHO NofobpaTtb KOMMIEKT 060pyLo-
BaHUs, OTBEYaOLWMI TPeOOBaHUAM pa3pesa Aaxe Npu TeKy-
LeM M3MEHEHMN NPON3BOACTBEHHOM Mo HOCTU Ha 10-15%

B OOJIbLUYIO UMY MEHBLUYIO CTOPOHY.
MAPT, 2023, “YrOfb” h
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Abstract

The geological structure of Kuzbass is one of the most complicated in the
world practice. Ubiquitous geological plicate and disjunctive disturbances, as
well as unstable seams in thickness and dip angle create significant difficulties
in developing coal deposits by both underground and open-cut methods.
On the other hand, the diversity of excavation and loading equipment used
in open-cut mining (more than 50 different models of excavators - rope
shovels, hydraulic shovels, backhoes and draglines) causes problems of or-
ganizational nature. On the basis of the analysis of the works executed earlier,
and practical experience of open pit mines of Kuzbass the brief description
of preconditions to definition of rational field of application of this or that
kind of the equipment is presented in this article, and also the factors on
the basis of which systematization of layer-by-layer technological schemes
is developed are resulted.

Keywords
Open-pit mining, Hydraulic excavators, Coal-bearing zone, Coalless zone,
Rock and coal panel, Layer-by-layer mining.
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