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O6ocHoOBaHue rnyouHbI BCKPbIWHbIX OyNbao3epHbIX paboT
npu pa3paboTke rnyooKUx pocchinen

© B.J1. Tanbramep, E.A. [lopoLu

MpKyTCKMiA HaLMOHanbHbI NCCnefoBaTeNbCKUA TEXHUYECKUI yHuBepeuTeT, r. Mpkytck, Poccuiickasa ®enepauus

Pe3rome: Llenb gaHHOro uccnenoBaHms 3aknioyanachk B paspaboTke METOAMKN ONpeaesieHns SKOHOMUYECKH Lie-
necoobpasHow rpaHuLbl NPUMeHeHNs 6ynbao3epHOro cnocoba BCKPbILHbLIX PAaboT ANs pasnuyHbIX TOPHOTEXHNYE-
CKMX ycrnoBui. B HacTosiLee Bpems ropHOTEXHUYECKWE YCIOBWS BOBMEKAEMbIX B 3KCNyaTaLuio poccbinemn nocre-
MEHHO YXyALWalTCs, NOCTOSHHO yBEnWYMBaeTcs rnybuHa BCKpbIWHbLIX paboT. Bee vawe npu yaanenuv topgos
MPUMEHSIIOT KOMBMHWUPOBAHHBINA CNOCO6 BCKPbILLHBLIX paboT C BbIEMKO BEPXHEN YacTu bynbao3epamu, a HKHEN —
akckaBaTopamu. [pu 3TOM BepTUKanbHas rpaHuLa Mexay aTumn cnocobamm 4acto ycraHaenvBaertcs 6e3 gocta-
TOYHOro 060cHoBaHMs. OnpeaeneHne pauMoHanbHOTO COOTHOLLEHUS 06beMoB paboT, BbINONHAEMbIX Bynbao3e-
pamu 1 3KckaBaTopamu, MO3BOMUT PELUMTb 3aA4ady CHUXEHWS 3aTpaT npu NPOM3BOACTBE BCKPbILUHLIX paboT Ha
rnyBOoKMX POCChIMHBIX MECTOPOXAEHMAX. B HacTosALeNn cTaTbe NpeAcTaBneHa METOANKA 3KOHOMWNYECKOro 060CHO-
BaHMsA rnybuHbl BCKPLILWHBLIX paboT, ocyliecTBnseMbix Bynba03epom, ¢ y4eToM cebeCcTOMMOCTH BbIEMOYHbBIX pa-
60T, BLINONHSAEMbIX pa3HbiM 060pyaoBaHneM. Mcnonb3oBaH rpacoaHanMTMYeckuin MeToq uccrnenoeanns. Paspa-
60TaHbl HOMOrpaMmbl Ans onpegeneHns cebecToMMocTH BCKpbIWHBLIX paboT ansg Bynbaosepa w akckaeatopa B
3aBMCMMOCTM OT NapaMeTPOB POCCHINK 1 penbeda NpuneratLLe NOBepXHOCTH, KOTOPbIE NO3BONSAIOT ONepaTUBHO
yCTaHaBnNBaTb 3KOHOMMYECKMN LienecoobpasHyto rpaHnLy npuMeHeHns Bynbao3epHoro cnocoba BCKPbILWHbIX pa-
60T. MNpeanoxeHHas MeTOAMKa NO3BONSET Takke 0O0CHOBAHHO pacnpeaensTb 06beMbl TOPGOB, CKNaAUPYEMbIX
Ha pa3Hbix 6opTax BblpaboTkW. Takum 06pasoM, NpUMeHeHNe AaHHOW METOAWKM NO3BONSET CHN3UTb pacxodbl Ha
NPOU3BOACTBO BCKPbILWHBIX paboT npu paspaboTke rnybokux pocchineld, Koraa UCnomnb3yeTcs KOMOUHUPOBAHHDI
€nocob BCKPbILLHbIX PAabOT C BbIEMKOI BepXHEN YacTh 6yrnbao3epamu, a HUXHel — akckaBaTopamu.

Knodeeble crioea: pocChinHble MECTOPOXAEHNS, BCKPbILUHble paBoThl, BYnbao3epsl, 9KCKABATOPbI, aBTOTPAHC-
nopT, ce6ecTouMoCTb, pacnpeneneHe 06beMoB TOPGOB
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Justification of bulldozer stripping work depth
when developing deep placers

© Boris L. Talgamer, Egor A. Dorosh
Irkutsk National Research Technical University, Irkutsk, Russian Federation

Abstract: The purpose of this study is development of a method for determining the economically feasible boundary
of the use of a bulldozer stripping method for various mining conditions. Mining and technical conditions of the
placers developed today are gradually deteriorating as the depth of stripping works is constantly increasing. More
and more often after peat removal a combined method of stripping works is applied where the upper part is mined
by bulldozers and the lower one by stripping shovels. In this case, the vertical boundary between these methods is
often established without sufficient justification. Determination of the rational correlation ratio of the amount of works
performed by bulldozers and stripping shovels will allow to solve the problem of reducing the costs of stripping
works at deep alluvial deposits. This paper presents a methodology for the economic substantiation of the depth of
bulldozer stripping works taking into account the cost of stripping works performed by different equipment. The
study uses a grapho-analytical method. Nomograms have been developed for determining the cost of stripping
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operations for a bulldozer and a stripping shovel depending on placer parameters and the relief of the adjacent
surface, which enable prompt determination of an economically feasible boundary of stripping shovel mining appli-
cation. The proposed methods also allow a reasonable distribution of peat volumes stored on different sides of the
mine. Therefore, the use of this procedure will reduce the cost of stripping works in the development of deep alluvial
deposits when the combined stripping method is used including the removal of the upper part by bulldozers, and
the lower one by stripping shovels.

Keywords: placers, stripping works, bulldozers, stripping shovels, motor transport, cost price, distribution of peat
volumes
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BBepeHue

[pn NOCTOSIHHO YBENMUYMBAKOLLMXCS
Temnax AobbluM 30110Ta U3 KOPEHHLIX Me-
CTOPOXAEHUN OONSA 30/10TOA00bIMM U3 pOC-
cbinen B Poccumn octaeTcs elle 4OCTaTOYHO
BbICOKOW M cocTaBnsieT okono 25 %! [1].
[pn 3TOM KONWYECTBO €Lle He BOBMEYEH-
HbIX B 9KCNyaTauuio 1 HaXoA4ALWMXCs B He-
pacnpegeneHHoM oHAe POCCHIMHbIX Me-
cTopoxgeHun B Poccunckon Pepepaumu
npeBbillaeT yeTblpe Thicaun [2]. OpHako
FOPHOTEXHUYECKMEe YCrnoBus paspaboTku
pOCChINEN HEYKNOHHO MPOAOMKAT yXya-
WaTbCs, B TOM YUCe YBENMYUBAETCS [My-
GvHa 3aneraHns 3anacos, pacTyT MOLLHO-
CT TopdhoB M KO3I(PUUMEHT BCKPbILLIN
[2-4]. Lmpoko ucnonbayembli 6ynbaosep-
HbIN CNOCOD BeAEeHUst BCKPbILLHbIX paboT He
obecneymBaeT 4OCTYN K NONE3HOMY UCKOoNa-
eMoMy, 1 bonbluas YacTb TOP(POB Ha poc-
CbiNAX B HacCTosilee BpemMs yaanseTcs
akckaBaTopamu. Bmecte ¢ Tem npu Hebosb-
WoW MowHoCcTU TopchoB Oynbao3epHbIN
cnocob BedeHWs BCKPbILWHbIX paboT ocTa-
eTcs Hanbonee ahPEKTUBHBIM 1 IKOHOMUY-
HbIM [5].

10 cocTOosHWM M MCNONBb30BAHWI MUHEPAIbHO-ChIPb-
eBbIx pecypcoB Poccuiickon ®epepauumn B 2016
rogy: roc. gokn. M.: MHMCTEpPCTBO NpUPOAHBIX pe-
cypcoB 1 akonorum PO, 2018. / On the state and use
of mineral resources of the Russian Federation in
2016: state report. Moscow: Ministry of Natural Re-
sources and Ecology of the Russian Federation
Publ., 2018.

Ha rny6oKkux pocChiMHbIX MEeCTOPOX-
LEHUSX, KOTOpble paspabaTbiBaloTCA OT-
KPbITbIM CMOCOBOM, MCNONb3YITCA pasfny-
Hble TEXHOSIOTMYECKMe CXeMbl BEAEHUS
BCKPbILWHbIX paboT, 1 vaue scero bynbao-
3epHO-3KCKaBaTopHble. [NpakTuka nokasbl-
BaeT, YTO NpU NPUMEHEHUMU KOMOUHaLMK
PasfIMYHOro  BCKPbILIHOrO 06opyaoBaHus
ans 6ynbgosepa NpUHUMaT TPagULMOHHO
YCTAHOBMBLUYHKOCA TPaHNLY BCKPbILHbIX pa-
6otr oo 5-6 M oT nosepxHocTw? [6], a
oCTanbHOM 06beM Huxenexalimx Topgos
paspabarbiBaeTcs 9KCKaBaTOPHO-aBTO-
TpaHCNOPTHbIM KoMmnekcom (puc. 1). lMpm
3TOM NMpuW Ucnonb3oBaHuy Bynbao3epoB He-
60bLION MOLHOCTW NpefernbHy rnyouHy
BCKPbILUHbIX NOPOA Ha JOCTATOYHO LUMPOKUX
POCCHINAX PEKOMEHAYETCS MPUHUMATb He
6onee 1,5 m%. Mpu wunpuHe nonuroHa 40—
50 M pekoMeHayemas rnybuHa BCKPbILWHbIX
paboT, BbINOMHSAEMbIX Oynbao3epom, Co-
craenset 3-4 m [7].

[JaHHbIN noaxod K onpegeneHuio rpa-
HULbI Nepexoda oT 6yNbao3epHbIX BCKPbILL-
HbIX paboT K 9KcKkaBaTOPHOMY crnocoby
He Bcerga OOOCHOBaH, TaK Kak YKIOH

2bepesnH B.IM., Jlewkos B.I"., Mauyes A.l., MoTém-
kuH C.B. CnpaBo4Huk no paspaboTke pocchinei. M.:
Heppa, 1973. 592 c. / Berezin V.P., Leshkov V.G.,
Matsuev A.P., Potemkin S.V. Handbook on placer
development. Moscow: Nedra Publ., 1973. 592 p.
3Tam xe. / Ibidem.
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Puc. 1. Cxema pacnpedeneHusi 8CKpbIWHbIX MOPOQJ
Ha 6ynb003epHbIl U IKCKasamopHbIl cnocobbl pa3pabomku no 6ypoeoli NuHuU 1
Fig. 1. Diagram of overburden rock distribution
by bulldozer and stripping shovel development methods along the drilling line 1

npuneraoLLei NOBEPXHOCTK, LWMPUHA NOK-
rOHa v Apyre napameTpbl POCChINK CyLue-
CTBEHHO pasnunyatoTcs, 4YTo Tpebyet bonee
[eTanbHOro pacyeta pauuoHanbHOW rny-
HrHbI 6yNbA03€epHO pa3paboTkn TOpdOoB.

C yBenunyeHnem rnybuHbl BCKPbILLHbIX
paboT, ocywecTBnsemblx Oynbaosepamu,
pacTeT ANMHa TPaHCMOPTUPOBAHUS W Bbl-
coTa nogbema nopog Ha otBanbl U, COOT-
BETCTBEHHO, CHWXaeTcs NpoWU3BOAUTENb-
HOCTb 000pYya0BaHUS, yBENUYMBAOTCA 00b-
€Mbl BCKPbILLK 3@ C4ET HE0OXOAMMOCTM Bbl-
nonaxueaHus 60pToB ANs Co3gaHns ycno-
BUIN Bble3fa Oynbao3epoB Ha OTBarbl, B pe-
3ynbTaTte yero pacteT cebectoMmocTb pa-
60T. OQHOBPEMEHHO NO Mepe YBeNMYeHNs
MOLLHOCTU BCKPLIWHOrO yctyna, paspaba-
TblBAemMoro 0OynbAo3epHbiM cnocobom, By-
[ET YMEHbLUATbCA BbICOTA HMXKEpPacnono-
)XEHHOr0 3KCKaBaTOPHOro yCTyna ¢ COOTBeT-
CTBYIOLMM U3MEHEHNEM CEBECTOMMOCTM
BCKPbILLIHbIX PabOoT, BbINONMHSAEMbIX 3KCKaBa-
TOPHO-aBTOTPAHCMOPTHLIM ~ KOMMIIEKCOM.
MoaTomy 060CHOBaHME paLMOHANbLHOro Co-
OTHOLIEHNS 06 beMOB PaboT, BbINOMHAEMbIX
Bynbaosepamu 1 3KkCKkaBaTopaMu, NO3BOUT
CYLLECTBEHHO YNYyYWMTb 3KOHOMUYECKUE
nokasaTenu BCKPbILHbIX paboT.

Llenbto HacTosiLen ctatby ABNSETCS
onpeaeneHne 3KOHOMMYECKM O0OOCHOBaH-
HOM rnyOuHbI pa3paboTku TopcoB Bynbao-
3epHbIM CNOCcoBoM Ans pas3nUYHbIX rOpPHO-
TEXHWYECKUX YCNnoBuiA. Na OCTUMKEHWS no-
CTaBMNEHHOW Lienn HeobxoamnMo YCTaHOBUTb

3aBWCUMOCTW MPOU3BOAUTENBHOCTU OYynb-
[03epa OT rnybuHbl BeAeHMs1 BCKPbILLHBIX
paboT, WnpmMHbLI padpabaTtbiBaemoro 6roka
W YKNOHa npueratwen NoBepXHOCTH, a
TakkKe 3aBUCUMOCTb Mexady npou3BOAM-
TENbHOCTbK ~ 9KCKaBaTopa W BbICOTOM
BCKPbILLHOrO ycTyna. Ha ocHoBaHWu yka3aH-
HbIX 3aBUCUMOCTeW crnegyeT paspaboTatb
MeTOAMUKY pacyeTa, koTopas nossonsna ool
onepaTuBHO M APPEKTUBHO BbIOUpaTHL rpa-
HULY nepexoaa oT 6ynbao3epHoro cnocoba
BEAEHNS BCKPbIWHbLIX paboT K 9KcKkaBa-
TOPHO-aBTOTPAHCMOPTHOMY.
MeToauka uccnegoBaHun

Ha ocHOBaHMM BbINOMHEHHLIX pacye-
TOB NO M3BECTHbIM bopmynam [8-10] oT-
CTpanBaeTCsa HOMOrpamma, Ha KOTOpOW
NPMBOASATCA  3aBUCUMOCTW  [anbHOCTH
TPaHCNOPTUPOBAHWUS NOPO4 W NPOU3BOAMK-
TenbHOCTM Bynbao3epa oT rnybuHbl paspa-
6OTKM NpU pa3nMyHbIX yrnax npuneraroLlen
(nogoTBanbHOW) MOBEPXHOCTM U pa3HOW
LMpUHE pocchinu (puc. 2).

Mo yCTaHOBNEHHBIM ANSi KOHKPETHbIX
YCINOBWI 3aBUCUMOCTSIM NPOU3BOAUTENBHO-
cTn Oynbgosepa OT rOPHOTEXHUYECKMX Na-
paMETPOB C Y4ETOM CpeaHEN CTOMMOCTY
MaluMHO-4aca ero paboTbl onpeaensercst
cebecToMMOCTb  BCKPbIWHbBIX  paboT npwu
Pa3sHOM MOLLHOCTM yaansieMblX TOpgoB.

AHanornyHole Homorpammbl Bbinn No-
CTPOEHbI AN LWMPKHBI BEIpaboTKK No AaHY B,
pasHon 10, 50, 75 1 100 m.
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Puc. 2. Homoepamma 0ns onpedeneHusi cebecmouMocmu 8CKpbIWHbIX pabom,
ocywecmensieMbix 6ynbdo03epom YETPA T35.01, npu wupuHe ecKpbIWHOU ebipabomku
no AHy B, paeHoli 25 M, u yknoHax nodomeasibHol nosepxHocmu om -15° do +15°
H — enybuHa eckpbiiHbIX pabom, M; L — cpedHee paccmosiHue mpaHcrnopmuposaHusi nopod bynb003epom, M;
Q - npoussodumensHocmb 6ynb003epa, M3/4; C — cebecmoumocmb 8CKPbILHBIX pabom, py6./u?
Fig. 2. Nomogram for determining the cost of stripping operations
performed by the CHETRA T35.01 bulldozer when the strip mining width
across the bottom B is 25 m and on the slopes of the underspoil surface it is from -15° to + 15°;

H — stripping work depth, m; L — average distance of rock transportation by a bulldozer, m;

Q - bulldozer performance, m3h; C — cost price of stripping works, rubles/m3

[aHHble Homorpammbl (CM. puc. 2)
NO3BONAIOT  ONpeaenuTb  3KOHOMUYECKM
060CHOBaHHY0 rpaHuLy nepexoaa ot bynb-
[03epHoro crnocoba BeAeHWs! BCKPbILIHbIX
paboT K 3KCKaBaTOPHOMY ANs PasnuyHbIX
FOPHOTEXHWUYECKMX YCMOBWUI 3aneraHus 3a-
nacos. [ina atoro Heob6xoaMmo npeaBapu-
TeNbHO CONOCTaBUTL CE6ECTOMMOCTb JKCKa-
BaTOPHO-aBTOTPAHCMOPTHOrO 1 Bynbao3ep-
HOro cnoco60B BeAEHNS BCKPbILWHbLIX paboT
B 3aBMCMMOCTW OT MOLLYHOCTU paspabatbl-
BaeMbIX YCTYNOB 1 yCnoBui oteanoobpaso-
BaHus. [lo pesynbtataM COMNOCTaBNEHWS
C y4eTOM paBEHCTBA 3aTpaT Ha BbIEMKY

TOPOB 3KCKABATOPHO-aBTOTPAHCMNOPTHLIM
1 6yNbao3epHbIM cnocobamu ycTaHaBnmBa-
eTcs uenecoobpasHas rnybuHa BCKPbILWHbIX
paboT, ocywecTBnseMblx Bynbao3epom.

Pe3ynbTatbl uccnegoBaHui

B cOOTBETCTBUM C BhILLEN3NOXEHHON
MeToAMKON 060CHOBaHMS rMyOuHbl Bynbao-
3epHoON pa3paboTkM TOpdOB PaACCMOTPUM
npumep 0OBOCHOBAHWS  TEXHOMOTUYECKOWM
CXeMbl BCKpPbILWHbLIX paboT Ans ogHoro w3
6nokos rnyboko3aneratoLen pocebinu.

[ns atoro 6noka, raoe HaMmeyeH KoM-
OVHMPOBAHHBLIN CNOCOO BCKPbILIHBLIX paborT,
OblNn yCTaHOBMEHbI 3aBUCUMOCTU AanbHO-
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CTW TPaHCNOPTUPOBaHMS NOPO4 OT BbICOTbI
9KCKaBATOPHOrO yCTyna W COOTBETCTBYIO-
e  NpoW3BOAMTENBHOCTM  BbIEMOYHO-
TpaHcnopTHOro 06opyLoBaHus, a Takxke ce-
6ecToMMOCTY BCKPbILUM C Y4ETOM NPOU3BO-
OMTENBHOCTM 3KckaeaTtopa (puc. 3). Pac-
4eTbl BbINOMHEHbI NPU YCNOBUM MCNONb30-
BaHWSA 3KCKaBaTopa M [BYX aBTOCaMOCBa-
noB. [1ns KOHKPETHOro npumepa HapacTa-
HWE MOLLHOCTU pa3pabaTbiBaEMOro 3Kcka-
BaTOpOM ycTyna obycnosnuneano yeenuye-
HWE  pacCTOsHWS  TPaHCMOPTUPOBaHMS
BCKPbILUHbIX MOpOA4 B OTBafbl B CBA3N C
yBENMYEHNEM AJIMHBI BbIE3AHON TpaHLLEn

(puc. 4). B gpyrux ycnosusx aTa 3aBucw-
MOCTb MOXET ObITb 06paTHOIA.

Mo nofnyyYeHHOM HOMOrpamme (CMm.
puc. 3) onpegensetcs ce6ecToMMOCTb Bbi-
eMKW Nopof 3KcKaBaTOpHbIM crocobom. K
HanOeHHOMY 3HayeHuto npubasnseTcsa ce-
BecTonmocTb TpaHCNOPTUPOBaHUS TOPOB
aBTocamocBanamu. Takum obpasom onpe-
pensetcs cebecToMMoCTb 3KCKaBaTOPHO-
aBTOTPAHCNOPTHOrO cnocoba pa3paboTku
TopgoB. [lonyyeHHOe 3HayeHWe oTMmeya-
€TCS Ha HOMOrpammax Ans onpefeneHus
cebecToMMOCTU  BCKPbILHBLIX paboT  (CM.
puc. 2), ocyuiectensemblx 6ynbao3epom,
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Puc. 3. Homoepamma dns onpedeneHusi cebecmouMocmu 8CKpbIWHbIX pabom,
8bIMOJIHAAEMbIX IKCKa8amopoMm:

H — ebicoma ycmyna, m; L — paccmosiHue mpaHcropmuposaHusi mopod asmocamocsanom o omeana, M;
Q — npoussodumesnbHOCMb 3Kckasamopa, M3/4; C1 — cebecmoumocmb 3KcKkasamopHbix pabom, pyb./m3,
C, — cebecmoumocmb 3KCKagamopHO-a8MmMompPaHcnopmHo20 Kkomnekca, py6./m3
Fig. 3. Nomogram for cost determination of stripping works
performed by a stripping shovel:

H — bench height, m; L — distance of rock transportation by a dump truck to the dump, m;

Q - stripping shovel performance, m¥h; C, — cost of stripping shovel works, rubles/m3;

C, - cost of the stripping shovel-motor transportation complex, rubles/m?
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Puc. 4. Npaghuk 3asucumocmu cebecmouMocmu 8CKpbIWHbLIX pabom
om ebicombl pa3pabambieaeMo20 ycmyna:
1 — cebecmoumocmsb 6ynbA03epHO20 criocoba 8CKPbIWHbIX pabom;
2 — cebecmoumMocmb 3KCKagamopHO-a8mompaHCnopmHo20 criocoba 8CKpbIWHbIX pabom
Fig. 4. Graph of stripping work cost dependence
on the height of the developed bench:
1 — cost of the bulldozer method of stripping works;
2 — cost of the shovel-motor transport method of stripping

KaK rpaHuua, 4o KoTopon adhdheKTUBHO uc-
nonb3oBaTb OyNbA03epHbIN cnocob paspa-
6oTkM TOphoB. Mpn BbICOTE YCTYNa 6 M Cce-
6ecToMMOCTb  3KCKaBaTOPHbIX paboT  co-
ctaBnsieT 55 py6./mM3, K HalgeHHOMY 3Haue-
HUO NpubaenseTcs cebecToMMoCTb TpaHC-
NnopTUPOBaHNSA TOPOB aBTOCamMOCBanamu
[0 BHeWHero oTeana, npu pacCTOSHUK
TPaHCNOPTUPOBaHWS MNOPOA A0 OTBana,
paBHom 600 m, oHa cocTtasuT 30 py6./m3. B
[aHHbIX YCNOBKsIX ce6ecToMMOCTb dKCKkaBa-
TOPHO-aBTOTPAHCMNOPTHOrO cnocoba paspa-
6oTkm TOpdOB B LENOM cocTaBut 85
py6./m3. YT06bI YCTAHOBUTL MYOMHY paspa-
6oTkn TOphoB OyNbAO3EPHBIM CNOCOBOM
NPU PasfMyHbIX FOPHOTEXHUYECKUX YCIOo-
BMSIX, HA OCHOBaHMUM NOSyYEHHbIX BbILLE HO-
MOrpaMMm (CM. puc. 2) oTCTpamnBaeTcs rpa-
tuk (puc. 5), Mcnonb3ays KOTOPbI MOXHO He
TONbKO OnpefensTb rpaHvuy 6ynbaosep-
HbIX paboT, HO ¥ pacnpegenaTb 06bEMb
TOPOB, CKNaguMpyeEMbIX Ha NEBOM WK

npasom 6opTe BbIpaboTKM (B 3aBUCMMOCTM
OT YKMOHa NoA0TBanbHON NOBEPXHOCTH).

C yBenuyeHnem BbICOTbI 9KCKaBaTop-
Horo yctyna (6onble 6 m) cebectonmocTb
Oynbao3epHbIX paboT BydeT CyllecTBEHHO
HUXE, YeM IKCKaBaTOPHbIX, @ C YMEHbLUe-
HMEM BbICOTbI — HaobopoT. ObLime 3aTpaThl
Ha BCKpPbILWHbIE paboTbl NPy 3TOM OOSIKHbI
ObITb MUHUMAMNbHBIMK.

Yrtobbl onpegenuTb rpaHuly Gynbgo-
3epHbIX paboT, no rpadmky (cm. puc. 5) Ha
ocu abecuncc OTkNadbiBaeTcs MoOMoBMHA
LWMPUHBbI ByNbao3epHOI BeIpaboTKM NO AHY
(Ha neByio 1 NpaByL0 CTOPOHbI) Takum obpa-
30M, YTOObI NONYYNUTb HA OCK OpAUHAT 6Nn3-
Kue NO 3HAYEHWIO BESIMYMHBI SKOHOMUYECKMN
060CHOBaHHOW rpaHnLbl nepexoga ot Bysb-
[03epHOro cnocoba BeAEHWNS BCKPbILLHbIX
paboT K 3KCKaBaTOPHO-aBTOTPAHCNOPTHOMY.
Micnonb3ys nonyyeHHbld rpauk, MOXHO
onpeaenuTb rpaHuLy nepexoga ot 6ynbao-
3epHOro cnocoba BEAEHWNS BCKPbIWHbIX
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Puc. 5. Npaghuk 3asucumocmu any6uHbl pa3pabomku mopghoe 6ynL003epHbIM C1oco6oM
om wupuHbl 6510Ka U yKIoHa npunezaroweli mosepxHocmu 0 paspe3sa no 6ypoeol nuHuu 1:
H — epaHuya nepexoda om 6ynbA03epHo20 criocoba pa3pabomku K aKckagamopa-asmompaHCIopmHOMY, M;
B/2 — nonosuHa wupuHbl 8CKpbIWHOU 8bIpabomku o OHy, M;
a — Y2011 HakroHa npunezaiouel nogepxHocmu, epad.
Fig. 5. Dependence graph of peat development depth by the bulldozer method
and the width of the block and the slope of the adjacent surface for the cut along the drilling line 1:
H — border of transition from the bulldozer mining method to the strip shovel-motor transport method, m;
B/2 — half of the stripping work width along the bottom, m;
a — inclination angle of the adjacent surface, degrees

paboT K 3KCKaBaTOPHO-aBTOTPAHCNOPTHOMY
0151 KOHKpeTHoro 6noka (cm. puc. 1), koTto-
pas no 6ypoBon NMHUM 1 cocTaBmna B cpea-
HeMm 6,5 M. [lJaHHOe 3HayeHune yCTaHOBMNEHO
Ha OCHOBAHWM TOrO, YTO NPU LWKNpKUHe Bynb-
[03epHOM BblpaboTkm no aHy 34,4 M ans
TOopoB npaBoro 6GopTa SKOHOMUYECKM
obocHoBaHHas rnybuHa BedeHUs BCKPbILL-

HbIX paboT cocTaBuna 6,2 M Mpu YKIIOHe
npunerarwwei (NogoTBanbHOW) NOBEPXHO-
CTM a, paBHoMm -2°. [Ina TOpdoB nEBOrO
6opTta npu wupuHe GynbaoO3epHON Bbipa-
60TkM No aHy 20,7 M 3KOHOMMYECKM 0BOCHO-
BaHHas rnybuHa BedeHUs! BCKPbILWHbIX pa-
60T coctaBuna 6,9 M npu ykroHe npunera-
towen (nogoTBanbHOM) MNOBEPXHOCTU @,
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paBHOM 2°. [laHHble 3HA4YeHWUs WCMOSb30-
BaHbl 4N5 onpeaeneHns rpaHnLbl nepexoaa
oT GynbgosepHoro cnocoba BegeHus
BCKPbILWHbIX paboT K 3KCkaBaTOPHO-aBTO-
TpaHcnopTHoMy (cm. puc. 5). Takum obpa-
3oM, bnarogaps YCTaHOBMEHHbIM 3aBUCU-
MOCTSIM MOXHO ONpeaenuTb 3KOHOMUYECKHN
000CHOBaHHy0 rpaHuly mexay obbemamm
TOpGhOB, CKMaAMPYEMbIX Ha NPaBOM U fe-
BOM BopTax BblpaboTku. [Ins paccMoTpeH-
HOro mpumepa Ha npaBoM 6opTe OGyayT
cknaaupoBaTbCcs nopoabl B 00beme 241 M3,
Ha NieBoM — B 06beme 237 M2 (cM. puc. 1).
3aknoyeHue
MNpeactaBneHHas MeToaMKa pacyeTta
no3BonseT onepaTMBHO M 060CHOBAHHO Bbl-
Bupatb rpaHuly nepexoga oT Gynbaosep-
HOro cnocoba BeAeHus BCKPbILWHbIX paboT K

9KCKaBaTOPHO-aBTOTPAHCMNOPTHOMY npu
PasfIMYHbIX FOPHOTEXHWUYECKUX YCIOBUSAX
3aneraHnsl 3anacoB M pasHOM FOPHOTPaHC-
nopTHoMm obopyaosaHuun. Kpome aToro, onu-
CaHHas MeToduKa pacyeta [aeT BO3MOX-
HOCTb 9KOHOMUYECKM 0B6OCHOBAHHO pacnpe-
[Aenstb 0b6bembl TOpdHOB, CkNaaMpyeMbiX
Ha pa3Hblx BopTax BbIpaboTKM.

[laHHyt0 MeToauKy pekoMeHayeTcs
MCNonb30BaTh ANS onpedesieHns rpaHuLbl
nepexoga ot BynbgosepHoro cnocoba Be-
LEHNS BCKPbIWHBLIX paboT K 3KckaBaTop-
HOMY npu BonbLLOM KonnyecTse 610KOB Ha
MECTOPOXAEHNSAX C PasHbIMU FOPHOTEXHM-
YECKUMMW YCNOBMAIMW 3aneraHns 3anacos
MPU  HanWuum KOHKPETHOrO rOPHOTPAHC-
MOpPTHOro obopyaoBaHUs.
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