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Practical implications. The results of researches allow practically realizing the final stage of the
development of flat deposit such as stand-by condition and depletion of open-pit under the condi-
tion of restoration of the disturbed environment.
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the open-pit.
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OIITUMMBALIUA IPUMEHEHUSA TEXHOJIOTHYECKHUX CXEM
TPAHCIIOPTUPOBAHMSA 'OPHOM MACCHI ITPU PASPABOTKE
T'PAHUTHBIX MECTOPOXJIEHUI

© V. Symonenko, O. Cherniaiev

OPTIMIZATION OF APPLICATION OF TECHNOLOGICAL SCHEMES
FOR TRANSPORTATION MOUNTAIN MASS AT THE DEVELOPMENT
OF GRANITE DEPOSITS

HccnenoBanbl 1 000CHOBAHBI CXEMbI TPAHCIIOPTUPOBKH TOPHOM MacChl HA TPAaHUTHBIX M Ka-
MEHHBIX Kapbepax YKpauHbI ¢ IPUMEHEHHEM KOHBEHEPHOr0 U aBTOMOOWIBLHOTO BHIOB JOCTaBKH.
Y CcTaHOBIIEHBI 3aBUCUMOCTH PACCTOSIHUU U YACTHHON YHEPTOEMKOCTH TPAHCTIOPTUPOBKH OT TITyOH-
HBI pa3pabOTKH TUIIOBBIX KAPHEPOB, MO KOTOPHIM OMPEIEICHbI YCIOBHS MPUMEHEHUS! ONTHUMAaIbHOM
TEXHOJIOTHYECKOU CXEMBI.

JlocaimkeHi Ta OOTpyHTOBaHI CXeMH TPAaHCTIOPTYBaHHS TIPHUYOI MacH Ha TPAHITHHUX 1 KaM'SHUX
Kap'epax YKpaiHH 13 3aCTOCYBaHHSM KOHBEEPHOT'O Ta aBTOMOOITHHOT'O BHIIB JIOCTaBKH. BcTaHOB-
JICHO 3JISKHOCTI BIJCTaHI Ta MUTOMOI €HEPTOEMHOCTI TPAHCIIOPTYBAHHS Bij TITMOWMHH PO3POOKH
TUIOBUX Kap'epiB, 3a SKUMH BU3HAYEHO YMOBHU 3aCTOCYBAHHS ONTUMAILHOI TEXHOJOTIYHOT CXEMH.

Beenenue. B Ykpanune B Hacrosiiee BpeMs pazpadateiBaetcs Oosiee 300 mecto-
POKJIEHN TPAaHUTOB, MUTMaTUTOB, THEMCOB U IPYTUX CKAJIBHBIX IIOPOJ, SABISIOIINX-
Csl ChIPbEM ISl IIPOM3BOJACTBA CTPOUTEIBHBIX MAaTEPUAJIOB: IEOHS pa3INYHbIX Ppak-
Ui, KaMHs1 OYTOBOTO M OTCEBOB. TEXHOJIOIMUECKHUE CXEMbI pa3pabOTKU U TpaHCHOp-
Ta TAKUX MECTOPOXKACHUHN TPAJULIMOHHO PEaInu30BBIBAIIMCH HA OCHOBE IIPUMEHEHUS
HKCKABaTOPHO-aBTOMOOMJIBHBIX 3BEHbEB. [Ipu 3TOM MpOJOIKHUTENBHOE BpeMs HC-
N0JI30BAIMCH JIEKTPUYECKHE KaphbepHbIE T'yCEHUYHbIE 3KCKaBaTopsl I-2503, DKI -
3.2, OKTI'-4.6, OKI'-5A B kommiekce ¢ aBrocamocBaniamu KpA3-256, KamA3-5511,
benA3-540, benA3-7540 (rpy3onoabemHoctbio 12-30 T).

C xoHna 20-ro Beka Ha TPAaHUTHBIX U ApP. HEPYIHBIX Kapbepax CTPOUTEIBHBIX
MaTepraJIoB HAXOIAT PUMEHEHUE IPYTHE HETPAAULIMOHHBIE KOMIUIEKCH BBIEMOYHO-
OTrPy30YHO-TPAHCIIOPTHOTO 000pynoBaHus. CTalld HUCHOJIB30BAaThCA JAU3EIbHBIC
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TUAPABINYECKUE MEXJIONAThl, (PPOHTATILHBIE KOJIECHBIC MTOTPY3UUKH, aBTOCAMOCBAJIBI
rpy3onoaseMHOCThIO 30-45 T mpousBoactBa Poceun, benapycu, ['epmannn, Mtanuwy,
Benuko6putanuu, SAnonuun u ap. 3apyoexHsix crpaH. KpoMe ykazanHoro o6opymo-
BaHUA Bce 0oJiee IMPOKOE NMPUMEHEHHE Ha pPacCcMaTPUBAEMBIX Kapbhbepax HaXOJST
MOOWMJIbHBIE M TMOJYCTallMOHApHBIE APOOMIBHO-COPTUPOBOUHBIE YCTAHOBKH (QUPM
«Sandvik», «Terex Pegson», «Metso Minerals», «Komatsuy», «Alfa» u np. [1].

B 3T0#1 CBSI3M CTAaHOBUTCA AKTyaJIbHBIM ONTUMM3AIUSA PUMEHEHUS TEXHOJIOTH-
YECKUX CXEM TpaHCIoOpTa U 000CHOBaHUE OOJACTU MPUMEHEHUSI UX HA TPAHUTHBIX U
KaMEHHBIX Kapbepax.

Heab padorbl. OOOCHOBaTh ONTUMAIBHBIE CXEMbI TPAHCIIOPTUPOBAHUS TOPHOM
MacChl HAa TPAHUTHBIX U KAMEHHBIX Kapbepax YKpauHbl, C IPUMEHEHUEM KOHBEWEP-
HOTO ¥ aBTOMOOUJILHOTO BUJIOB JOCTAaBKU. Y CTAHOBUTH 3aBUCUMOCTH PACCTOSHUS U
yAEIbHON SHEPrOEMKOCTH TPAHCIOPTHUPOBAHUS OT TIyOMHBI pa3pabOTKU THUIIOBBIX
KapbEPOB, 110 KOTOPBIM OIPEIEIEHBI YCIOBHS IPUMEHEHHS TEXHOJIOTMYECKUX CXEM.

OcHoBHas 4yacTh. BhINOMTHEHNE TaKMX HCCIIETOBAHUN YCIOXKHSAETCS OOJBIIUM
MHOT000pa3reM JKCIUTyaTUPYyeMbIX B YKpawHE KaphepoB, KOTOPBIE Pa3IAYAIOTCS
MEXIy COOOW MPOCTPAHCTBEHHBIMU pa3MepaMu, MPOU3BOAUTEIBHONW MOIIHOCTHIO,
MOIIHOCTBIO OKPBIBAIOIINX NTOPOJ BCKPHIIIM. {15 peleHus 3Tou 3aa4u HaMu Ipo-
W3BEJICHA CUCTEMATHU3ALUs TPAHUTHBIX U ApP. HEPYAHBIX MECTOPOXKACHUN CKAIBHOTO
MUHEpaIbHOTO ChIpbA [2, 3]. Ilpu cuctemaTuzannu ObLIN BbIIECIECHBI 0a30BbIE Kapbe-
poB: | — Gomboit momanu, riayookue; 11, III — cpenneit momanu rimyookue u cpe-
Hel riyounsr; [V — manoit miomanu cpenneit riryounsl. C y4eToM pe3yIbTaToB CHUC-
TEeMaTU3aIK 111 0a30BbIX TPAHUTHBIX U KAMEHHBIX KapbepOB UCCIIEAOBAHbI pa3iny-
HbIE KOMITJIEKCHI BRIEMOYHO-TPAHCIIOPTHOTO 00opyaoBaHusi. Kpurepuem oreHku 3¢-
(eKTUBHOCTH TPUMEHEHUSI KOMIUIEKCOB ObLTa IPUHSATA BEIMYMHA YIEIbHOM YHEPTO-
€MKOCTH Ha BBIEMKY, MOTPY3KYy U MEPEBO3KY (TPAaHCHOPTUPOBAHKME) FOPHBIX MOPOJT
@®,, KOTOpasi onpeensiach Mo u3BecTHon Meroauke [4]. B ykazannoit pabore qoka-
3aHa 1EJIeCO00pa3HOCTh U dKOHOMHUECKash d(PPEKTUBHOCTh MPUMEHEHUSI KOJIECHBIX
NOTPY3YMKOB B KaY€CTBE OCHOBHOI'O BBIEMOYHO-TPAHCIOPTHO-TIOIPY304YHOTO 000pY-
JNOBaHUSI TIPU JOCTaBKE TOPHOM Macchl Ha pacctosHusAx o 1,0-1,2 km. Ilpu stom
NPUMEHUTENBHO K 0a30BBIM KapbhepaMm | Tuma KoJieCHbIE MOTPY3YUKH 1EIeCO00pa3HO
MPUMEHATh Ha JalibHOCTH nepeBo3ku 1,0-1,2 kM, kapeepawm II, 11, IV tunos — 0,5-0,7
KM.

PaccmoTpum BE CXEMBbI 1OCTaBKU MOJE3HOTO MCKOIMAEMOro OT 3a00s K CKIIay
Ha 36MHOU MOBEPXHOCTH [5-7], C yueTOM HEOOXOIUMOCTH TPAHCIIOPTUPOBKH MOJIE3-
HOTO MCKOMAeMOro 1o MmoBepxHOCTH — 700 m:

a) kosiecHbIM norpy3uuk + JI1I1 + neHTouHbIit KOHBEHED;

0) kosnecHslit norpy3uuk + JIIII + 3arpy304Hblii KOHBeep + aBTOcaMOCBall.

(AIIIT — npobusibHO-TIEpeTPy30UHbIN MTYHKT).

PesynbpTaTel uccienoBaHuii 0TOOpakeHbl Ha TpaduKax 3aBUCUMOCTEH MEXKITY
TEKyIIeH TITyOMHOW TUIIOBBIX KapbhbepOB U MAaKCUMAIBHOU JJIMHOW TPaHCIIOPTUPOBA-
HUS TOJIE3HOTO MCKOIIAeMOT0, a TAKXKE YIECIbHON Y3HEPTOEMKOCTBIO BBIEMKH, IOTPY3-
K{ U TPAaHCIIOPTUPOBAHMS MOJIE3HOr0 HCKomaemoro (puc. 1, 2).
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Puc. 1. I'paduku 3aBHCUMOCTH TeKyIIei rmyOuHbI H, 0T MaKCUMAaIbHOW JUTUHBI

TPAHCIIOPTUPOBAHHMS TOJIE3HOIO UCKOIaemoro L,,,, Ha kapeepax I, II, III, IV tumnos

KonecHbiti noepysqux+ 11+ neHmoyHb i KoHeeliep
— — - KonecHb i noepy34uk+lM+asmocamocsan
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Puc. 2. I'paduku 3aBUCUMOCTH TeKyIIei rryOuHbl Hy OT yaenbHOM SHEPTOeMKOCTH

Ha Kapbepax I, I, 111, IV tunos

KonecHbli nozpysyuk+4riT+nedmoynsil koHseliep — — - KonmecHbii noepysduk+r+aemocamocsan

Vnarmanrin ot naanuminne L MAML nAaimmAainn o raninatinn VAarmanin ot naanvmiie,
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[Tpu onpenenenun yneiabHOW YHEPrOEMKOCTH OBUIM PACCMOTPEHBI JBa BapuaH-
Ta!

1) KonecHbI! MOTPY34YHK MPOU3BOJIUT BBIEMKY U TPAHCIIOPTUPYET MOJE3HOE HC-
KonaeMoe Ha MakcumanibHoe paccrosinue Kk I BayTpu xapsepa (I Tun kapbepoB —
2,09-2,19 xm, Il Tum — 1,24-1,31xm, III i — 1,12-1,18 kM, IV tun — 0,68-0,71 km);

2) KOJECHBIA MOTrPYy34YHK MPOU3BOJUT BHIEMKY M TPAHCIOPTUPYET MOJIE3HOE UC-
koraemoe k JII1IT Ha paccrossaue ykazanHoe Boimie (I Tun kapsepoB — 1,2 kM, 11 Tun
— 0,7 xm, I T — 0,6 kM, IV tam — 0,5 xkm).

BoiBoabl. M3 mosy4yeHHBIX 3aBUCHMOCTEM BUJHO, YTO HAa THUIIOBBIX Kapbepax
yAEIbHAS DHEPrOEMKOCTh TPAHCIOPTUPOBAHUS MHHUMAJIbHAs MPU NEPEMEIICHUU
TOPHBIX MOPOJI KOJECHBIMU MOTpy34MKamMu Ha paccrosinue a0 1,2 km k I, koto-
PBIN 11e7IECO00Pa3HO pa3MeIIaTh B CpEIHEH YacTH TPYIIBI YCTYNMOB paboveil 30HbI
kapbepa. [lpu 3ToM 3ddexTuBHEE MpUMEHEHNE TEXHOJIOTHYECKONH CXEMBbI — KOJec-
HbI norpy3uuk + JIIII + nenTounbli KOHBeWep. B aToil ¢BsA3M, paccMarprBas B Ka-
yectBe I moOunbHbIe TPOOUSIbHBIE U JPOOUIIBHO-TPOXOTHIIHHBIE YCTAHOBKHU, HE-
00X0AMMO PEKOMEHJOBaTh K BHEAPECHHIO HAa BCEX THUIAX TPAHUTHBIX U KaMEHHBIX
KApbepOB YKpaWHbl BBOJ KOHBEWEPHOrO TPAHCIIOPTa HEMOCPEACTBEHHO K YKa3aH-
HBIM MOOMJIBHBIM YCTAHOBKAM.

Baarogapuocte. JlanHas pa0boTa BBINIOJHEHA B paMKaxX BBINIOJHEHUS HAy4YHO-
UCCJIeIOBATENhCKUX PabOT MO TOcOI0KEeTHON TeMaTuke «Pa3paboTka TexHOJIoTrnye-
CKHUX OCHOB 3KOJIOr00€30MacHOM J0ObIYM MOJIE3HBIX HCKOIMAEMBIX B TEXHOT€HHO-
Harpy>K€HHbIX TOPHOIPOMBIIIEHHBIX PETUOHAX Y KPAaUHBD».
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ABSTRACT
Purpose. The optimal scheme of transportation of rock mass on granite and stone quarries of
Ukraine, with the use of conveyor and automobile types of delivery are justified. The dependence of
the distance and specific energy intensity of transportation on the depth of development of typical
quarries, which determine the conditions for the application of technological schemes, are
established.

The methods of research. To obtain the results, the following methods were used: statistical - for a
review of the technology used in the existing non-metallic open-cast mines in Ukraine for the
extraction of raw materials for crushed stone production, analytical - to establish the dependence of
the specific energy intensity of transportation of rock mass.

Findings. The dependence of the distance and specific energy intensity of transportation from the
depth of development are established. The obtained results will allow choosing the optimal
transport scheme for typical quarries.

The originality. The established dependences of the specific energy consumption of transportation
the rock mass allow optimizing the choice of the type of transport for a particular type of quarries,
taking into account the use of modern imported equipment.

Practical implications. The research was carried out at the development of research works on the
state budget "Development of technological foundations for ecologically safe mining in
technogenically loaded mining regions of Ukraine".

Keywords: non-metallic quarries, transportation schemes, specific energy intensity
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JTOCJUIKEHHS BILTABY IPHAYOIOBYBHUX MIIIMPUEMCTB HA
HABKOJIHIIHE CEPEJOBUIIE TPU PO3POBII HEPYIHUX
POJIOBMIL]

© V. Symonenko, O. Anisimov, L. Hrytsenko

RESEARCH OF INFLUENCE MINING ENTERPRISES ON THE
ENVIRONMENT IN DEVELOPMENT NONMETALLIC DEPOSITS

BukoHaHO NOCHIKEHHS 3 BU3HAYEHHS! OCHOBHUX YMHHHKIB HETaTUBHOTO BIUIMBY HAa HABKOJIH-
IIIHE CEpeOBHUINE MPU PO3pOOI HEPYIHHX POJOBHUIN KOPHUCHHUX KOHaduH. J{OCHi/KEHO BHKHIH
HIKITTMBUX PEYOBUH NpU po3poOLli pOJOBHUII 32 PI3HUMHU TEXHOJOTIYHUMHU cXxeMaMu. BcTaHoBeH1
PIBHI 3ByKOBOTO THCKY Ha Kap’€pax 3 BUAOOYTKY TBEPAMX HEPYIHUX KOPHUCHUX KomasvH. Po3po0-
JIEHO PeKOMEH/Iallii CTOCOBHO NUISAXIB 3MEHILIECHHS PO3MipiB CaHITApHO-3aXMCHHUX 30H HA BITYM3HS-
HUX Kap’€pax 3 BUTOTOBJICHHSI 11e0€HEBOI MPOTYKIIIi.
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