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AHHoOTanusA. AkmyaabHocms. [Ipy OTKPbITOH pa3paboTKe MeCTOPOX/AEHUH OCHOBHBIMU BUJAMH TIOTEPb U Pa3y6oKUBaHUS Y-
b1, TIOJ/IeXKAIMX HOPMUPOBAHUIO, SIBJISAIOTCS NOTEPU U pa3yOoXKUBaHHUe, 00pasyloLivecs TP 0TPAbOTKE PyZAO0-TIOPOJHbBIX KOH-
TakToB. KapbepHble koM6aiiHbl Surface Miner no3BoJIIIOT OCYIECTBJISATh TOHKOC/IOEBYIO pa3paboTKy MeCTOPOX/AEHHs, KOTopast
CIIOCOGCTBYET CHMKEHHIO BJIXKHOCTHM LIEMEHTHOTO ChbIpbsl M YMEHBIIEHHMIO 3HEPreTHYeCcKUX 3aTpaT Ha IIEMEHTHOM 3aBOJE.
Ha kapbepax 1o f06bI4e LEMEHTHOTO ChIpbsi NOBBILIEHHE 3KOHOMUYeCKOH 3P PEeKTUBHOCTH Pa3paboTKHU MeCTOPOXK/IEHHUS Kapb-
epHbIMH KoMGalHamu Surface Miner ob6ecnedyrBaeTcs NMpHU paljMOHA/NbHBIX 3HAUYEHUSX NOTEPb U Pa3yboXKuBaHUsA py/bl Lleawb:
060CHOBaHHe pPallOHA/ILHOTO YPOBHSI NTOTEPh LIEeMEHTHOTO ChIPbsSl IPU Pa3paboTKe MeCTOPOXKJEeHUH KapbepHbIMU KOMbGaHaAMU
Surface Miner. 06seKkmbl: Kapbepbl IeMeHTHOW ITPOMBILIIEHHOCTH, OTpabaThIBaeMble C MpUMeHeHHeM KapbepHbIX KOM6alHOB
Surface Miner. Memodsl. B kauecTBe OCHOBHBIX METO/IOB UCC/IEIOBAHHS ObLI MPOBE/IEH TEXHUKO-IKOHOMUYECKHUH aHAIN3 PabOThI
LeMeHTHOTO0 3aBojia beounH (Cepbusi), CMHTE3 U 0600LIeHHE MaTEPUAIOB, UCTOYHUKOB U JJAHHbIX, HAXOJALIUXCS B OTKPBITOM
JIOCTYIIe, @ TaKXKe ObLIM MPOBEJIeHbI pacyeThl 110 ONpe/ie/IeHHI0 00bEMOB NOTEPh U Pa3yO0XKMBaHUSA 10JIE3HOI0 MCKOIIAeMOro Ha
KOHTaKTe pyJa-Iopo/a /Il TOPHOTEXHUYECKHX YCI0BUH Kapbepa I10 06bI4e LIeMeHTHOT0 ChIpbsl. Pe3y/1smamul. Bbuii 0603Ha-
YeHbl OCHOBHBIE ITPOGJIEMbI, KOTOpPble BOSHUKAIOT MTPU OTPAObOTKe KapbepoB IO J0OblYe [EMEHTHOTO ChIpbs, Kacarolecs ompe-
JleJileHUs1 06'bEMOB MIOTEPh MUHEPAJIbHOTO ChIpbsl NPHU 06bIYe Ha KOHTAKTe pyAa-Iopo/a AJisi FOPHOTEXHUYECKUX YCJIOBUH Kaphb-
€pOoB IpeiIPUATHS [0 TPOU3BO/ICTBY lieMeHTa beourH. ABTOpaMHU Npe/CTaB/IAITCS U 060CHOBLIBAIOTCS BBIBO/IbI O JlalbHeHIIeM
3¢ deKTHBHOM NPUMEHEHUH ONTHUMaJbHONW TEXHOJIOTHH OTPAaGOTKU C NpUMeHeHHeM KapbepHbIX KOM6aiHOB Surface Miner, ko-
TOpast NO3BOJIsIET CHU3UTh Ce6eCTOMMOCTD JJOGBIYH M0JIE3HBIX NCKOMAEMBIX U y/ieIbHble 3KCIUTyaTallHOHHbIE 3aTPaThl Ha TPaHC-
NOPTUPOBaHHe Kap6OHATHBIX TOPHBIX ITOPO/] [0 CPAaBHEHUIO C TPAAULMOHHOM TEXHOJIOTHeH rOpHbIX paboT Ha 50-60 %.
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Abstract. Relevance. The need to optimize production of cement raw materials and reduce the cost of processing raw mate-
rials. A surface miner combine allow high selective mining of a deposit, which helps to reduce moisture content of cement
raw materials and reduce energy costs in a cement plant. In open-cast mining of cement raw materials deposits with the use
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of the surface miner combines, the increase in economic efficiency of mining operations can be achieved by determining the
rational values of ore losses and dilution. Aim. To determine rational level of cement raw material losses during field devel-
opment by surface miners. Objects. Cement industry quarries excavated with of the surface miner combines. Methods. Tech-
nical and economic analysis of the cement plant Beocin (Serbia), summation and synthesis of materials, sources and data
available in the public domain, as well as calculations to determine the amount of loss and dilution of mineral resources at
ore-rock contact for mining conditions of the quarry for extracting cement raw materials. Results. The main problems that
arise during mining quarries for extracting cement raw materials have been identified. It concerns the determination of the
volume of losses and dilution of mineral resources at the ore-rock contact for mining conditions of the quarry for extraction
of cement raw materials. The authors present and substantiate conclusions about further effective application of optimal
mining technology, with the use of the surface miner combines, which allows reducing the cost of production of minerals and
specific operating costs of transporting carbonate rocks compared to the traditional technology of mining works at 50-60%.

Keywords: mining, mineral deposit, opencast mine, non-blast technology, surface miner, parameters, mineral loss, ore, min-
eral dilution, economic damage, strength coefficient
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BBegeHue

ChIppeBOii 06a30i1 TpeAnpuATHS 1O HPOU3BOACTBY
[eMEeHTa beodnH ¢ TrogoBOH MPOMU3BOIUTEIHHOCTHIO
1,6 MITH T 1IeMEHTa SBJISIFOTCS MECTOPOXKICHUS KapOo-
HATHBIX MOPOJI, OTpabaThiBaeMbIe JBYMsI KaphepaMu C
TOJIOBOM TIPOU3BOICTBCHHOH MOIITHOCTBIO COOTBET-
ctBeHHo 0,9 u 1,4 mun 1 [1, 2]. [Tone3nas Tosniia ropu-
30HTaJIbHas1, MOITHOCTRIO OoJiee 40 M [3].

B T1abn. 1 mpenctaBieHB OCHOBHBIC TOKA3aTelH
pa3paboTKH MECTOPOKACHUS IIEMEHTHOTO CHIpbs beo-
YMH KapbepHBIMHU KoMOaitHamu Surface Miner.

Ta6auya 1. [lokasameau pazpabomku mecmopoxcoeHusl ye-
MEHMHO020 cbipbsi beouuH kombaliHamu nocaot-
Hozo ¢ppezeposaHust SM [cocmasaeHo asmopamu]

Table 1. Indicators of Beoc¢in cement deposit development by
surface miner combines [compiled by the authors]
LleMeHTHBIN 3aBOJ, BeounH
[MokasaTesu/Indicators (Cep6us)
Cement plant Beocin (Serbia)
PaspaGaTbIBaeMble HOPOAbI U3BecTHSK, MepreJb
Rocks to be mined Limestone, marl
[Ipeses1 NpOYHOCTH HA OJHOOCHOE
C)K?ITI/TE/CpE/JHee, Ml’[a 25-75/50
Uniaxial compressive
strength/average, MPa
KoadounueHT kpenoctu
o M.M. [IpoToAbAIKOHOBY 5.6
Strength coefficient
by M.M. Protodyakonov
Tl/mopasmep KoMObalHa 2600 SM
Combine type
MomHocTb ppesepyemoro cJios, M 0725
Milling layer thickness, m ’
CxopocTb pabouero xoza, M/MHUH 3
Working speed, m/min
[Ipou3BOANUTENBHOCTD
KoM6aliHa, T/4 600
Combine capacity, t/h
Pacxopn pesuos, mt./1000 T 3
Cutter consumption, pcs./1000 tons
Pacxoj an3eibHOTO TOIIMBA, J1/9 81
Diesel fuel consumption, 1/h

Ha mpenBaputensHON CTaguy TMPOSKTHPOBAHII
OBUTH PacCMOTPEHBI CIICAYIOIINE BAapPHAHTHI TEXHOJO-
Uil OTPabOTKH:

1. Bynbao3ep-peIXJIUTeNlh — ITHEBMOKOJECHBIA IT0-
TPY3YUK — MOOWMIBHBIN MpOOMIBHBIN arperart — 3a-
0o0itHbIN KOHBelep B KOHType Kapbepa, ¢ AajbHeil-
MM TEepeMEIICHHEM MHUHEPAIBHOTO CHIPhsl KOH-
BEHEPOM II0 TIOBEPXHOCTH K MECTY IIepepabOTKH;

2. BypoB3pbIBHBIE PabOTHI — MHEBMOKOJIECHBIA T10O-
IPY3YUK — TPAHCIIOPTUPOBAHNE KaphePHBIMH aBTO-
caMmocBajaMu — IpoOyieHre Ha OOpTy Kapbepa, ¢
JTaTbHEHIINM TepeMeIIeHHEM MUHEPaIbHOTO Chl-
PBsl KOHBEHEPOM TT0 TIOBEPXHOCTH K MECTY THepepa-
00TKH;

3. Kowmbaitn mocnoitHoro ¢pesepoBanus 2600 SM
(oTzmeneHue ropHBIX MOPOA OT MaccuBa U Apobie-
HUE) — TPAaHCHOPTUPOBAHUE KAPHEPHBIMU aBTOCA-
MOCBaJaMH — TIEperpy3ka Ha OOpTy Kapbepa, C
JATbHEHIINM TIepeMEIICHNEM MUHEPATbHOTO ChI-
Pbsl KOHBEHEPOM 110 OBEPXHOCTU K MECTY Hepepa-
00TKH.

AHanM3 TEXHUKO-)KOHOMUYECKUX ToKazatenen [4—7]
JUIS pa3jMYHBIX BapUaHTOB TEXHOJOIMH OTpabOTKU
MECTOPOXKICHHS TO3BOJMI YCTAHOBHUTH, YTO MPHU Tpe-
ThEM BapUAHTE OTPAOOTKH MECTOPOKACHHUS KapbepoM
Beounn yuenbHbIE 3aTpaThl Ha TOOBIYY U IepepaboTKy
MUHEPAJIBHOTO CBIpbs OynayT Ha 35-40 % Hmwke, deM
MIPY IPYTUX BapuaHTaX.

[To uroram ananuza pe3ynbTaToB pabOTHl Kapbep-
Horo kombOaitHa Surface Miner Juis TOPHOTEXHHYECKUX
YCIOBHH KapbepoB MPEANPUATHS IO TPOU3BOJCTBY
nementa beounH (CepOust) mNONy4YeHBI CleyroOLIe
BBIBO/IBI:

e T[locnoitHoe (hpe3epoBaHe TOPHBIX TIOPO Kapbep-
HBIM KoMOaitHom Surface Miner, 0 cpaBHEHHIO C
MOATOTOBKOH IIOPOA K BBIEMKE OYpOB3PBIBHBIM
crocoboM, oOecreynBaeT YMEHBIICHHE pacxoja
TOPIOYE-CMa309HBIX MATCPUANIOB HA MPEANPHUSTHH
Oosiee ueM B 2 pa3a, YMEHBLICHUE BJIAXKHOCTH J10-
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OBIBaEMOTO I0JIE3HOTO HCKOIIAeMOT'0 H ITOBBIIICHHE
JHEPreTHYecKol  d(P(PEKTUBHOCTH  IIEMEHTHOI'O
HPOU3BOJICTBA.

e [Ipumenenue kapbepHoro kombaitna Surface Miner
MO3BOJIMJIO OTKa3aThCs OT CTaJMU KPYHMHOTO APOO-
JICHHUSI.

e [Ilpu pabote kapbepHoro xombaitna Surface Miner
MPOUCXOANT BBIPaBHUBAHKE MOBEPXHOCTH PabOYUX
IUIOIIAI0K, YTO C IIOBBIICHUEM HCIIOJIb30BAHHUS
IPY30IIOJbEMHOCTH KapbepHBIX aBTOCAMOCBAJIOB
CIIOCOOCTBYET yBEIMYEHHIO HapaOOTKM Ha OTKa3,
NPOJODKUTEIEHOCTH JKCIUTyaTalluk TOPHOTpaHC-
MTOPTHOT'O 00OPYIOBAHHSI.

e JlocTiKeHHe palMOHAIBHOIO (GPAaKIMOHHOIO CO-
cTaBa pa3padaThIBACMBIX TOPHBIX MOPOJ, C pa3Me-
poM Kycka MeHblIe 80 MM, O3BOJIMIO 0OOCHOBATh
1e71eco000pa3HOCTh  BHEJPEHUSI Ha TPEIIPHATHU
MOTOYHOH TEXHOJIOTHH.

0OGocHOBaHUE palIOHA/ILHOTO YPOBHS NOTEPh
PYyAbI IpU pa3paboTKe MECTOPOXKAeHUN
KapbepHbIMHU KOM6GaiiHamu Surface Miner

IIpu oTKpBITON pa3paboTKe MECTOPOXKICHUH Tpa-
JUIMOHHO BO3HHUKAIOT MOTEPU MUHEPAILHOTO CHIPbS B
00J1aCTH KOHTAKTa PyJIbl U BCKPBIIIHBIX TTopos [8—11].

YBenuueHue noteps (1) MPUBOIUT K YMEHBIICHHUIO
pazyOoxxuBaHusi (p) B 00NacTH KOHTaKTa pPyIbl HU
BCKpBIIHBIX TOpoa  [12-16]. B3amMozaBucuMoCTh
9THUX BEJIMYUH MOKHO OLICHHUTH uepe3 Kod(pduImenT R,
XapaKTEePU3YIOIUIl OTHOIIEHHE COEPKAHUI TONE3HO-
r0 KOMITOHEHTA B pyJie ¥ BMeIIaronmx nopoxaax [17]:

_ (0(0 _b)yp

B (a—ap)yy’

R

rle &y — MUHUMAJIbHOE, 3KOHOMHUYECKH 1Ieecoodpas-
HOE COJIep)KaHHUE TI0JIE3HOTO0 KOMIIOHEHTa B pyae, %
0.— coJiepKaHUe IIOJIE3HOTO KOMIIOHEHTa B OayaHco-
BBIX 3amacax pynsl, %; b — coaepikaHHE ITOJIE3HOTO
KOMIIOHEHTa BO BMEINIAIONIMX IOpPOAaxX Mopoaax, %
¥Yp — TUIOTHOCTb PY/IbI, 1/M3; Y, — IIIOTHOCTH BMeEMIaK0-
1MX nopoj, T/mM3.

TexHOMOTHYECKHE CXEMBI OTPaOOTKH KapbepHBIMH
komOaitnamu Surface Miner TPUMEHSIOTCS IS TOP-
HO-TEOJIOTHYCCKAX YCIOBUH MECTOPOXKACHUH, CITO-
JKCHHBIX TOPH30HTAJIBHBIMUA M HAKIOHHBIMH PYAHBIMU
Tenamu (Tiactamu), 63 MOATOTOBKH TOPHBIX TOPOJ K
BBIEMKe OypOB3pBIBHEIM criocodoM [18-20].

[Ipu peanmzanuu TpPagUIIMOHHON TEXHOJOTUU BE-
JICHUS] TOPHBIX padoT, TOCIe TPOBEACHUST OYPOB3PHIB-
HBIX paboT, OTpabOTKa 3aracoB OCYIIECTBIAETCS C HC-
MIOJIF30BaHIEM THAPABIMYCCKUX SKCKAaBAaTOPOB. BrIco-
Ta JOOBIYHBIX YCTYIIOB MPUHUMACTCSI PABHOK 5 M, a Ha
YYaCTKaxX BBIKIIMHUBAHHS C [IEJIbI0 MUHHUMHU3AIMH T10-
Tepb BO3MOKHA Pa30MBKa yCTYIIOB Ha JBa MOIYCTYIIA.
[Ipu otpaboTke 3amacoB MayoMomHbIX (10 2,0 M)
YYaCTKOB BBHIKJIMHUBAHUS HETaTHBHBIM ACIIEKTOM TIPH-

MCHCHUS 6yp0B3prBHOI71 TEXHOJIOTHH SBJISACTCA ITIOBbI-
IIEHHOE pa3y0o’KUBaHWe, a TaKXKe BbIXOJ| Herabapura,
TpeOyOIIEro BTOPUYHOTO APOOICHHUS.

[Ipu nOBBIICHHBIX TPEOOBAHUSIX K KAYECTBY MHHE-
PAIBHOTO CHIPbS U HEOOXOIMMOCTH CHUKCHUs ceOe-
CTOMMOCTH, TPH OTPAaHWYCHHOCTH CHIPbEBOU 0a3bl,
nenecoodpaseH IMmepexo] Ha OE3B3PBIBHYIO TEXHOJIO-
THI0 (ppe3epoBaHUs IIACTOB MOJIE3HOT0 HCKOMAEMOT0.

D dexTrBHOE TIPUMEHEHHE OC3B3PBIBHON TEXHOJIO-
THH TIOCIIOWHOTO (ppe3epoBaHus JIIsi 0OSCIICUeHHUS] MU-
HUMU3AIUU TI0TEPh U Pa3yO0OKUBAHUS B YCIIOBUSX He-
YETKIX KOHTAKTOB PYIbl M BMEIIAIONINX MTOPOJ HEBO3-
MOXXHO 0€3 TIepPMaHEHTHO IMPOBOANMOH JKCILTyaTaIlH-
OHHOIi pa3Be/IKU, TEOMETPHS CETH KOTOPOI CONOCTABH-
Ma C TEXHOJIOTHYCCKUMH TTapaMeTpaMu paboThl TOPHOTO
KoMOaiitHa: ryOuHON W mHMpHHOHN (pesepoBanus [21].
Ilomy4yeHHble pacu€THBIM IIyTEM ONTHMAJbHBIE COOT-
HOIICHHUS MEXIy MOTEepsIMH U pa3yOOoKHMBaHHEM, TIPU
TOPHO-TEOJIOTUIECKUX YCIOBUSX OTCYTCTBUSI UETKUX
BU3YAIIBHBIX TPAaHUI] PyTHBIX TEJ, BOSMOXHEI IIPU 00ec-
TICUCHUU COOTBETCTBUA I'COMETPUUN PA3BEAOYHBIX BbIpa-
0OTOK YaCTOTHOW W aMIUTUTYTHON H3MEHYUBOCTH OTME-
TOK KPOBITH U ITOYBEI PYJHBIX TEIL.

YacToTHass M3MEHYMBOCTH TPeOyeT MOMOJHUTEIb-
HOTO W3YYeHUs IO macrmopTaM 3a00eB TOPHBIX BBIpa-
OOTOK TIpU IMOCJEAYIOMHUX COIOCTABICHHUAX MaTepHa-
JIOB TEOJIOTHYECKOW Pa3BENIKU M AKCILTyaTaluu. B mpo-
TUBHOM CJIyda€ IIOJTYUYCHHBIC OTHOIICHUA NOTEPL U
pa3y00KUBaHHUS MOTYT BapbHPOBATHCS, TaK KE KaK U
aOCOJIOTHBIC 3HAYEHHSI 3THX MTOKa3aTeei.

AHanm3 pe3yJbTaToB MCCICIOBaHUI ITOKa3bIBaeT,
9TO TOJHAS 3aYHCTKA 3aIlaCOB B YIIIYOJICHHUSX MOYBEHI
OyIeT COMPOBOXKIATHCS IOMOTHUTEIEHBIM Pa3yO0Ku-
BaHUEM — pacuéTHasl BENUUINHA Pa3yOOKMBAHUS TIOBBI-
cutest 10 30 %.

[Ipr TOPHO-TEONOTUICCKUX YCIOBHSIX OTCYTCTBHSI
YETKUX Pa3ACIUTEIIbHBIX T'PAHUL] MEKAY KOHAWIHUOH-
HBIMU pyJaMH U BMCIIAIOIIMMH [TOPOIAMHU TPaKTHYC-
CKH HEBO3MOYKHO OOECIICYHTH TOYHYIO 3aYHCTKY ILIa-
cTa pyasl Mpu padoTe KapbepHOro komOaitHa Surface
Miner.

Ha puc. 1 mpencraBieHbl TEXHOIOTHYECKHE CXEMBI
00pa3oBaHUs TIOTEPh U Pa3yO0KUBAHHS PY/IbI TIPH OT-
paboTke c1a0OHAKIIOHHBIX 3alie)Kel IIEMEHTHOTO ChI-
pbst KapbepHBIM KoMOaiHOoM Surface Miner.

[Torepu none3zHoro uckomnaemoro AP u 3acopeHue
AV TIpoUCXOJAT B OCHOBHOM IIPH OTPaOOTKE 30H KOH-
TaKTa pyAa—Iopoja.

BenmurHa moteps U pa3yOOKHBAHUS PYIBI MOKET
OBITh 3HAUMTEIILHO YMEHBIIICHA TIpH OTpabOTKe 3alie-
KEW I[EMEHTHOTO CBIPbS KapbepHBIM KOMOAWHOM
Surface Miner [22-24].

OGBbEMBI TIOTEPb H 3aCOPEHUs PyJbL, M>/M [25, 26]

(h—2)?

AP = — (cotB — cota),
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2
AV = %(cot[)’ — cota),
rae 7 — BBICOTa JOOBIYHOTO YCTYNa, M; ¢ — BBICOTa
TPEyroJdbHUKa TMOPOZ, TPHMEIINBACMBIX K pyaAe
(a=h/2), m; o — yron oTKoca ycryma, rpafi.; f — yroua
MaJICHUsI TUIACTa Pyabl (PYAHOTO Tela), TPpaj.

Hcxomapie TaHHBIE TEOIOTHICCKOM Pa3BeIKu HOCST
CTOXaCTHYECCKUI XapakTep, ¥ B CIy4ae HEIMOATBEp-
KIICHHUS JTAHHBIX Pa3BEIOYHOTO OYpEHHS MPU BCKPHI-
THUH HKCIUTYaTallHOHHBIM 3a00€M pyIoro Iuiacta Ipo-
HUCXOOUT CHIDKCHHE TPOHM3BOAUTEIBHOCTH TOPHOTO
KoMmOaifHa, TMOBBIINICHHE pacxoja TBEPIOCILIABHBIX
3yObeB, CHMKCHHUE HApaOOTKH Ha OTKa3 W KOA(PQHIH-
€HTa TEXHUIECKOH TOTOBHOCTH.

IMotepu u pa3yboxuBaHHE HA PYIO-TIOPOIHBIX
KOHTaKTaX IMPEACTaBILIIOT COO0 TPEYTOMBHUKH TEpPS-
eMOH pyIbl W NPUMENIMBAEMBIX BCKPBIIIHBIX IIOPOII,
oOpasyroiyecs: M3-3a HECOBIIAJICHUS! YIJIOB OTKOCOB
YCTYIOB C yrJIaMH TaICHUS 3aJICHKH.

[Ipu padote xaprepHoro kombaiiHa Surface Miner,
KOTJJa MaKCHMajibHas MOIIHOCTh OTPabaThIBAEMOro
ciost cocraisger 0,6 M, BEIWYMHA TIOTEPh U Pa3y0o-
JKUBAHUS CTPEMHTCS K MUHUMYMY. OTpabaTbiBaeMBbIid
KOHTYp OJIM30K MO (opme K THurcorpapuu penbeda
KPOBJM W IIOYBBI PYAHBIX Teld. TOYHOCTH 3aYHCTKU
KPOBJIH IUTACTA OTPEIesieTCs 00bEMaMH U ONePaTHB-
HOCTBIO JAHHBIX, MOJYUYCHHBIX IPH MPOBEICHUN JKC-
IUTyaTallMOHHON Pa3BEIKH.

OT noiokeHus padodero opraa (ppe3epHOro KOM-
0aifHa OTHOCHTEIFHO pPYAO-IOPOIHOTO KOHTAKTa
(puc. 1), mpu HecoBNaJEHUM Yrila OTKOCa YCTyma C
YIJIOM TAJCHUSI KOHTAKTa 3aJIeXKH, 3aBUCAT OOBEMBI
MOTEPh U Pa3yO0KUBAHUS PYIBL.

Ha puc. 1 npezacraBiieHbl TEXHOJIOTUYECKUE CXEMBI
00pa3oBaHus OTEPh U 3aCOPEHHS TOJIE3HOTO MCKOIIa-
eMOro Impu OoTpaboTKe HAKIOHHBIX 3alIeKeH (pesep-
HBIM KOMOAHHOM ISl TPEX BapHAHTOB ITOJIOXKCHUS pa-

6oyero oprana (pe3epHOro KoMmOaitHa OTHOCHTEIHHO
PYI0-TIOPOTHOTO KOHTAKTA.

[Ipu onpenenennn 00HEMOB MOTEPD ITOJIE3HOTO HC-
KOIAeMoro Ha KOHTaKTe pyJla—Iopojaa BhICOTa YCTyma
JUId DKCKaBaTopa NpuHATa 12 M, a I8 KapbepHOIo
kombaitna Surface Miner — 0,4 m.

J71s CpaBHUTENBEHOTO aHAJ3a Pe3yIbTaTOB IIpUMe-
HEHUS NMPH pazpaboTKe MECTOPOKICHHUS IKCKaBaTopa u
KapbepHOro kKombOaiiHa Surface Miner mpuHHMaeTcCs
0=70° 1 a=90°, COOTBETCTBEHHO.

I'paduk 3aBUCUMOCTH TOTEPh PYAbl Ha KOHTAKTE
pyda—Topona OT yriia MaJeHus Iiacta pyasl (pyIHOTO
TeNa) ISl TOPHOTEXHUYECKHUX YCIOBUI OTPaOOTKH Me-
CTOPOXJICHUS C HCIIOJIb30BAaHUEM dKCKaBaTopa M (pe-
3epHOro KomOaiiHa IpeIcTaBlIeH Ha puc. 2.

JlaHHBIe, TIPENCTaBICHHBIE HAa PHUC. 2, TO3BOJIOT
cenaTh BBIBOJ], YTO MOTEPH PYJbI IPU OTPabOTKE Me-
CTOPOXJICHUSI ¢ MPUMEHEHHUEM KaphepHOTO0 KomOailiHa
Surface Miner cokpamatorcs Ha 10-15 % mo cpaBHe-
HUIO ITOTEPSIMH IIPH UCIIONB30BAHUH YKCKABATOPA.

I'padux 3aBucumMocTH 00BEMOB pa3zyOOKUBAHUS
Pyl Ha KOHTaKTe pyAa—Iiopola OT YIjia MaIeHHs
acTa pyasl (PyIHOTO Tena) IS TOPHOTEXHUUECKUX
YCIIOBHM OTPaOOTKHA MECTOPOKACHUS C UCIIOIB30BAHHM-
€M DKCKaBaTopa M KapbepHOro KomOaitHa Surface
Miner mpezcTaBiieH Ha puc. 3.

BricoTa TpeyroyibHUKa BCKPBIIIHBIX MOPOJI, BKIIFO-
YaeMbIX B JIOOBIBAEMOE IMOJIC3HOE HCKomaeMoe (a=h/2)
npuHUMaeTcss 6 M, a JUId KaphepHOro KomOaifHa
Surface Miner — 0,2 M.

JlaHHBIe, TIpe/ICTaBICHHBIC HA PUC. 3, TO3BOJISIOT
CHIeNaTh BBIBOJ, YTO Pa3yOOKMBAaHUE PYIBI IIPU OTpa-
0OTKE MECTOPOXKACHUS C TNPUMEHEHHEM KaphepHOTO
koMmbOaitHa Surface Miner cokpamiaercs Ha 70—80 % 1o
CPaBHCHUIO C pa3yOOKMBAHUEM C HCIIOIB30BAHACM Ha
JO0BIYE KCKAaBaTOPA.

BapuanTts! nepeceueHus pabouero oprana pesepHoro kombaifHa ¢ KOHTaKTHOM 30HOI:
n=0

p =0; n=max

Puc. 1.
HbIX 3asedxcell ppesepHbiM KombatiHom [27]
Fig. 1.
surface miner combine [27]

p=n p~=max

TexHos102u4ecKue cxembl 06pasoeaHuﬂ nomepb U 3acoOpeHus no/s1e3Ho020 uckonaemozo npu ompa6omKe Cc/1a60HAKAOH-

Technological schemes of formation of losses and clogging of minerals during mining of slightly inclined deposits by
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Puc. 2. T'paguk 3a8ucumocmu nomepb pydbl HA KOHMaKme
pyda-nopoda om yezaa nadeHuss njaacma pyobl
(pydHozo menaa) 0as 20pHOMeEXHU4ECKUX yCA08UU
ompabomku MecmopoXcoeHusi ¢ UCNO/1b308aHUEM
JIKCKagamopa u KapbepHozo kombaiina Surface Min-
er [cocmassaeHo asmopamu]

Ore losses at the ore-rock contact as a function of
the dip angle of the ore layer (ore body) for mining
conditions of the deposit using excavator and surface
miner combine [compiled by the authors]

Fig. 2.

3akj4eHue

HeBo3MoxHOCTE 00ecTieYnTh TP OYPOB3PHIBHOM TIO/I-
TOTOBKE TOPHBIX TIOPOI K BBIEMKE TOHKOCIIOCBYIO OTpa-
OOTKY TIPUBOIUT K TOMY, YTO 3HAUHUTEIHHBIC 110 MOIIHO-
CTH TIPOIUTACTKU C HU3KUM COJIEP’KAaHUEM TOJIE3HBIX KOM-
TIOHEHTOB WJTM BMEIIAIOIINE BCKPBIIIHBIC MTOPOJIBI BKIIFO-
YaroTcsi B pyAHyro Tomiry. OJHOBPEMEHHO IPU J00bIYe
pyImBl BeleMKa O€3 TOTepb KadecTBa HEBO3MOXKHA, B pe-
3yJIbTaTe U3BJIEKaeMble IIACThl TOPHOM MacChl OTHOCATCS
K HEKOHJIMIIMOHHBIM. PerieHne toii mpoOsieMbl B 3HAYH-
TEIBHON CTEIEeHN MOXKET OO0CCTeunTh OC3B3pBIBHAS TEX-
HOJIOTHS TIOCTIOWHOTO (ppe3epoBaHmsi TOPHBIX TIOPOJT C HC-
TOJIL30BAHUEM PA3JIMYHbIX BUIOB KapbePHOIo TPaHCIIOpTa
U CEJICKTHBHON OTPAOOTKH PY/IBL.

YpoBeHb MOTEeph U pa3yO0KUBaHHUS 3aBUCHT OT CO-
OTBETCTBHUS BBIOPAHHBIX CHUCTEM Pa3pabOTKH OCOOCH-
HOCTSIM T€0JIOTHYECKOTO CTPOCHUS PYTHBIX TEJ.

[ToBpiieHne 3koHOMHUYECKOH 3(PPEKTHBHOCTH OT
MPUMEHEHUs] PAlOHAIILHOW TEXHOJOTHH OTPabOTKU
MECTOPOXKIEHUS JOCTUraeTcsa MPU NPUMEHEHUH Kapb-
epHoro kombaitna Surface Miner 3a c4€T yMCHBIIICHUS
MOTEPh PYIbI, CEOCCTOMMOCTH IOOBIYM U YACITHHBIX

CITMCOK JIMTEPATYPbI
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Puc. 3.

I'padpuk 3as8ucumocmu 066EM08 pa3y6OHCUBAHUS
pydbl HA KOHMakme pyda-nopoda om y2Aa nadeHusi
naacma pyodel (pyoHozo meaa) 0415 20pHOmMexHuYe-
CKUX yC/a08Ull OMpabomku MecmopoxcoeHusi ¢ uc-
Nn0/b308AHUEM 3KCKABAMOPA U KApPbepHO20 KOM-
6alina Surface Miner [cocmagaeHo asmopamu]

Ore dilution at the ore-rock contact as a function of
the dip angle of the ore layer (ore body) for mining
conditions of the deposit using excavator and surface
miner combine [compiled by the authors]

Fig. 3.

9KCIUTYyaTAllHOHHBIX 3aTpaT Ha TPAHCIIOPTHPOBAHHE
TOPHBIX MOPOJ, MO CPAaBHEHHUIO C TPAJAULMOHHOHN Tex-
HOJIOTHEH ropHEIX padot, Ha 50—60 %.

Bo3Mo)XHOCTB 1OJIydeHHs ONEpPaTUBHON I'€0JIOrU-
Yyeckoi MH(pOpMaAIK MPH O0TPaOOTKE MECTOPOKIACHUS
Hapsiy ¢ MPOEKTUPYEMbIM U3MEHEHHEM HalpaBlICHUs
(hpoHTa ropHBIX paboT KapbepHOTO KoMOaitHa Surface
Miner mo miacTy pyAbl, PETYIHPOBKAa TIyOMHBI 3a-
rmyonenus OGapabana QpesepHOro xombOaiiHa obecre-
YUBAIOT CHIDKCHHE TOTEPh U PasyOOKUBaHHS PYIHI,
OTITUMAJIbHBIC YCJIOBHS ISl TIPOBEICHUS CEJICKTUBHOM
BBIEMKHU M EPBUYHOIO YCPEAHEHUS PYJIbL.

Omnpenenenyie ONTUMANIBHBIX TOTEPH TOJNE3HBIX UC-
KOIIAEMBIX CJIEAYyeT MPOBOAUTH C YYETOM TOPHO-
FEOJIOTHYECKUX M TOPHOTEXHUUYECKUX YCIOBUH CIOXK-
HOCTPYKTYPHBIX ~ MECTOPOXK/IEHHH, pa3pabOTaHHBIX
TEXHOJIOTHYECKUX CXEM OTPAabOTKM PYyTHO-TTOPOJHBIX
KOHTAKTOB, TOKa3aTeael U3BJICUEHHsI MOJIE3HBIX UCKO-
MaeMbIX U3 He/p, 00ECIeYHBAIONIUX MOBBIIICHHE KO-
HOMUYECKOH 3((EKTUBHOCTH M JTOCTOBEPHOCTH MPO-
€KTHBIX PEIICHUMN.
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