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PEKYNIbTUBALIUA OTBANOB MPU AOBbI4YHbIX PABOTAX

Lene uccnedogaHus — paspabomamb MexXHOMO02UI0 PeKynbmusayuu omeanos 0ns OanbHelwezo 80-
8/16YEHUS HapyweHHbIX meppumopuli 8 3emnenonb3osaHue. Obbekm uccnedosaHus — omeasbl
8CKPbIWHBIX NOPO0, omearibl NPpoMbIBoK. [Jobbida pocchbinHO20 MecmopoxdeHus 3ooma 8 bacceliHe
p. Konopamo e Cesepo-EHucelickom patioHe npogodunach ¢ npuMeHeHUeM msxenol mexHuku. ocne
3asepuwieHuss 00bbIHU NOMU2OHKI, ompabomaHHble 6ynb003epHbIM cnocobom, npedcmagneHb! omeanamu
8CKPbIWHBIX NOPOO U OMeanamu npoMbIeKU. BekpbiwHbIe pabombi npogodsimces ¢ ydemom nocredyrowel
peKkynbmusayuu HapyweHHbIX 3emenb. B ceow oyepedb omearbl 8CKpbIWHbIX N0pod nodpasdensomes
Ha omearibl NOYBEHHO-pacmMumesnbHo20 Cr10sl U omeasibl mopghos, @ omeasibl NPOMbIBKU — Ha 2arnesble U
agpenbHble omeasnsl. Omearbl NOY8EHHO-pacCMUMErbHO20 €105 pacnonazarmes Ha bopmax Kapbepa
unu 8 ebipabomaHHOM npocmpaHcmee, He 3amansuealmces, opma pacnonoxeHus npedcmaesneHa
meppacamu, HaepebHbIMU 8epWUHaMU, 8bIPOBHEHHBIMU UCKTOHOBbIMU 2psdamu. Omearibi 8CKPbILUHbIX
nopod pacnonazatomcs mosbko Ha 6opmax kapbepa. PopmupyeMblie omeasbl, Kak npasusio, Xapakme-
pusytomcsi 6onbwel 8bIcOmoU, Yem nepsoHavasbHass 00uHa. CKIIOHbI 0mMeasnos NPoMbIeKU Mo2ym Xa-
pakmepu3osambCsl yarioM €CmecmeeHH020 OmKoca Cria2allux gpakyul nubo bbimb 8bINOMIOKEHbI
6ynbdo3epom. Mecmom pacnonoxeHus 2anesbix 0meanos NPOMbIBKU U 0MBasnos KpynHo2o agens se-
nisemcs ebipabomaHHoe npocmpaHcmeo U npubopmosbie y4acmku Kapbepa. [pu HU3KoU ebicome ckna-
dupyembIx 0measnos u npu NOOHSIMUU YPOBHS 2pyHMOo8bIX 800 8 8000eMe OHU 3amansusaromces. Popmu-
posaHue omeasnos NPOMbIBKU OCYWECMBAeMCs UCX00s U3 CMPOEHUS POCChInU, NPUMEHSEMO20 MEXHO-
no2u4ecko20 obopydogaHus, obbema npoMbIeKU Ha Kaxdol cmosiHke npubopa. [pu npogedeHuU 20pHO-
nodzomosumersbHbIX U 00bbI4HbIX pabom npoucxo0um nepemeljeHue 60bWo20 Koudecmea 8cKpbIl-
HbIX nopod, nepepacnpedeneHue hpakyUOHHO20 cocmasa neckos, Nocmynarwux Ha npombigky. Cuc-
membl 0mpabomku MecmopoxdeHus onpedensom cmpykmypy CrOXeHUs omganos. Tun npuMeHseMo20
obopydosaHus onpedernissiem pacnpedeneHue pakyuli omeanos u cmpykmypy ux goopmupogaHus. [lio-
wadu U cxema pacnorioXeHUs 0measnog 3asucam om UHOUBUAyasbHbIX XapakmepucmuK poccsinu U npu-
HSIMbIX NPOEKMHbIX peweHul. locre peKynbmusayuu mexHo2eHHble meppumopuu O0MKHbI UMems mep-
pacosyro (2pebHucmyto) ghopmy me3sopensea, ¢ MenkobyaopyambiM perbeghom, Ymo cnocobemeyem go-
8/1€4EHUI0 HapYWEHHbIX 3eMefTb 8 3eMIIEN0b308aHUE 8 3a8UCUMOCMU OM 8bI6PaHHO20 HanpPaseHUs..
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gopmuposaHue meppac, 8bipabomaHHOe NPOCMpPaHCMeo
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DUMPS RECLAMATION FROM MINING OPERATIONS

The purpose of the study is to develop a technology for the reclamation of dumps for the further in-
volvement of disturbed areas in land use. The object of the study is overburden dumps, washing dumps.
Extraction of a placer gold deposit in the basin of the river Coloramo in the North Yenisei District was car-
ried out with the use of heavy equipment. After the completion of mining, the landfills worked out by the
bulldozer method are represented by overburden dumps and washing dumps. Stripping works are carried
out taking into account the subsequent reclamation of disturbed lands. In turn, overburden dumps are sub-
divided into dumps of topsoil and peat dumps, and washing dumps - into pebble and fraction dumps. Soil
dumps are located on the sides of a quarry or in a mined-out area, they are not flooded, the arrangement
is represented by terraces, row tops, leveled slope ridges. Overburden dumps are located only on the
sides of the quarry. The formed dumps are usually characterized by a higher height than the original val-
ley. The slopes of the washing dumps can be characterized by the angle of repose of the constituent frac-
tions or be leveled by a bulldozer. The location of the pebble dumps of washing and the dumps of large
fractions is the mined-out space and the marginal sections of the quarry. At a low height of the stockpiled
dumps and when the groundwater level in the reservoir rises, they are flooded. The formation of washing
dumps is carried out based on the structure of the placer, the technological equipment used, the volume of
washing at each stop of the device. When carrying out mining and preparatory and mining operations, a
large amount of overburden rocks are moved, and the fractional composition of the sands supplied for
washing is redistributed. Deposit mining systems determine the structure of the dumps. The type of equip-
ment used determines the distribution of dump fractions and the structure of their formation. The areas and
layout of dumps depend on the individual characteristics of the placer and the design decisions made. After
reclamation, man-made territories should have a terraced (ridged) form of mesorelief, with a small-hilly relief,
which contributes to the involvement of disturbed lands in land use, depending on the chosen direction.

Keywords: reclamation, dumps, overburden, washings, pebble, fractions, relief, terrace formation, goaf
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BeepeHue. [pu pekynbTuBauuy OTBanoB Me- npesblwatb 15 M OT gHeBHOM noeepxHocTU. Kpy-
CTOPOXOEHNS POCCHIMHOrO 30510Ta B BacceitHe p.  TW3HA CKNOHA Teppackbl WMEET OrpaHuYeHns mno
Konopamo npegycmaTpuBatoTCs pasnuuHble Tex-  YKIOHY v konebnetcs ot 20 go 55°.

HOMOrMYeckne onepawmmn, B 3aBUCUMOCTH OT (POPM Llenb uccnepoBaHus — aHanus ¢opmmupoBa-
TEXHOrEHHOTO  Me3openbeda W BbINOMHEHHOTO  HWUS OTBASIOB BCKPbILUHBIX MOPOA MO hpakuusam Ans
KOMMekca noaroToBuTENbHbIX paboT. B rpaHnuax — AanbHENWero UCNoNb30BaHNS B PeKyNbTUBALIMOH-
paccMaTpyBaeMoro nofiuroHa npeobnagawT cne-  HblX paboTax.

OytoLe dneMeHThl TEXHOTEHHOT0 Me3openbeda: O0bekTbl M MeToAbl. OObEKT uccneaoBaHus —
OTBasIbl BCKPbILHBIX Nopog (Topdha), oTBanbl MPo-  OTBasibl BCKPbILLUHBLIX MOPOA, MPOMbIBOK, ranesble 1
MbIBKM, 0BBOAHEHHOE U HEOOBOAHEHHOE BbIpabo-  adbenbHble OTBanbl. Metogbl — rugporeonornye-
TaHHOe MPOCTPAHCTBO, HArOpHble KaHaBbl, PyCrno  CKue, reoMopdonornyeckue, MoYBEHHO-MeNnopa-
p. Konopamo. OTBarbl BCKPbILWHbIX NOPOS POpMU-  TUBHbIE 0BCnefoBaHuMs, (DOTOCHEMKA, BU3yaribHbIe
PYIOTCS U pa3MeLLaloTCs C YY4eTOM UX JanbHenwe-  HabnoaeHus.

ro ucnonb3oBaHns. Topd ucnonb3yerca npu ¢op- PesynbTatbl M ux obcyxaeHue. Mpn OTKPbI-
MUPOBaHWW Teppac, T. €. HAHOCUTCS Ha OTBafbl  TOW [J0Obl4e MOMe3HbIX WCKOMAEMbIX BO3HWKAKT
NPOMbIBKM NPV MPOBEAEHNN BCKPbIWHBIX paboT,  Kapbepbl, KOTOPbIE KOPEHHbIM 06Pa3oM W3MEHSIT
3anosHseT BbipaboTaHHOe NpocTpaHCTao [1]. nepBoHavasbHble reoMoponor1yeckne yCroBus

Mpu BCKPbILWHBLIX paboTax hopMUMpOBaHUE Tep-  TEPPUTOPUK, NPUBOASAT K 0Bpa30BaHWMO TEXHOrEH-
pac NpoBOAMTCS OOHOBPEMEHHO C YCTPOMCTBOM  HbIX NMaHawadTos [2-4]. B cBOW ovepedb, TEXHO-
penbea. Teppacbl JOmkHbI 0bnagaTb MPOTUBO-  FeHHble NaHAWadThl OKasbiBalOT HeraTuBHOE BO3-
9PO3NOHHOMN YCTOMYMBOCTLIO, KOTOPAs OCTUraeTCcs  [LEeWCTBUE Ha OKPYXatoLLyH0 Cpeay, U3MeHss dropy
co3aaHvemM Mukpomesopenbeda. Bbicota cop- v dhayHy, BOgHbIE PECYpPChl M BO3AYLUHbIN BaccemnH
MUPOBaHHbIX Teppac B pesynbTaTe MPOBEAEHWS B paioHe pa3meLleHns JoObluHbIX paboT [5, 6].
CMMOLUHOW NMAHUPOBKM MOBEPXHOCTU HE AOSMKHA
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CypoBble MOYBEHHO-KITMMATUYECKUE YCIIOBUS W
0COBEHHOCTH pa3paboTkM MECTOPOXAEHUS POC-
CbIMHOTO 30M0Ta B CEBEPHbIX paioHax KpacHosip-
CKOTO Kpasi npefycMaTpuBatoT cneuuduky pekynb-
TUBaLWW OTBAmNoB.

Mpu oTpaboTke MecTopoxaeHus B BacceilHe
p. Konopamo pasmelyeHue OTBAOB BCKPbILLIHbBIX
nopog npou3Boaurnocb Ha GopTax KapbepHou
BbleMkn. O6beM BCKpbIWKM TOPKOB COCTaBMSET
2 849,8 Tbic. M3, MMnowadb oTBanoB TOpoB —
3952 Tbic. M2, [loTeHUWanbHO NMOAOPOAHbIN
NOYBEHHO-PACTUTESbHBIA CMOW Kak € nnowlagm
9TOro OTBafia, Tak M C NAoWaau NoruroHa u ¢
BHYTPEHHWX JOpOr CKnagupyeTtcs oTAenbHo. 3a-
nacbl NOYBEHHO-PACTUTENBHOTO COS UCMOSb3YI0T
npu pekynbTUBaLWW AN HAHECEHWS ero Ha no-
BEPXHOCTb PeKynbTUBMPYEMbIX 3eMefb [7].

OtBarnbl BCKPbIWHbLIX NOPOS NpPeacTaBleHbl
CYTIMHUCTO-TPaBUAHLIMKA  (CYrIMHUCTO-LLebeHuc-
TbIMW, CYFIIMHUCTO-APECBSAHbIMU), TPABUIAHO-CYIMN-
HUCTBIMK  (LLEBEHNCTO-CYTNIMHUCTBIMI, 4PECBSHO-
CYIMMHUCTBIMK)  TPYHTaMK,  MPUrOAHBIMM  ANS
npouspacTaHus NeCHoN pacTUTENbHOCTU. BCKpbIL-
Hble MOpPOAbl MOTryT pas3MeliaTtbCsl Ha oTBanax
NPOMBIBKY MPK TPAHCNOPTHOWN CUCTEME MPOM3BOS-
CTBa BCKPLILLHbIX paboT [8].

MMpy NPOBEAEHUM BCKPbILWHBIX PaboT Ha y4acT-
Kax, Mpunerawwmx K oTpaboTaHHbIM Yy4acTkam
POCChINK, pas3MeLieHne OTBaSiOB BCKPbILLHbIX MO-
pOL MOXET NPOM3BOAMTLCA B BblpaboTaHHOe npo-
CTPaHCTBO C OLHOBPEMEHHLIM (POPMMPOBAHMEM
menkobyropyatoro penbeda [9]. MapameTpbl 0T-
BanoB: Yron yKnoHa BepLUMHbl 0TBANOB — He Bornee
18°; Teppacbl — BbicoTa He bonee 15 M, yron ykno-
Ha — yrof yCTOM4MBOro 0TKOCa OTBana.

[aneBble 0TBanbl NPeACTaBreHbl pyHTammn Ba-
NYHHOrO (BanyHHbIA, rNbIOOBLIN), raNeYHUKOBOrO
(raneyHo-rpaBuiiHbIN,  LLEOEHUCTO-APECBSHbIN) ¥
ApyrMx TUNoB. denbHble 0TBanbl NPeLCTaBNEHbI
PaBUAHBIMK  (raneyHO-TPaBUMHBIA,  rPaBUIAHO-
raneyHbl, WeBeHNCTo-OpecBsAHbIN,  APECBSHO-
WeBeHNCTLIN C PasnMyHbIMU TUNaMK 3anofHuTe-
nen) 1 UNoBbIMK rpyHTaMu. eonornyeckoe CTpoe-
HWe pocchinu npegonpegensetT TN 1 ¢opmbl
(hopmMMpyeMbIX OTBaroB, pasmepbl npeobnagato-
Wux (ppakumn. PasgeneHve oTBarnos no Tuny u
pasmepam npeobrnagatoLien pakumm onTUMU3u-
pyeT npoBEeLdEHWe pPeKyNbTUBALMOHHBIX paborT,
CHKaET 3aTpaThbl W ynyyllaeT ycroBus 45 neco-
B0306HOBNeHus [10, 11].

OenbHble 0TBanbl pacnonaralTcs B Bblpabo-
TaHHOM MpOCTpaHCTBE U Ha BopTax kapbepa. OT-
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Banbl, PacnonoxeHHble B BblpaboTaHHOM MNpo-
CTPaHCTBE, UMEKT (POPMY BbITAHYTLIX HarpebHbIX
BepwuH BbicoToir go 3-5 m. OTBasbl, pacnosno-
XEHHble Ha BopTax kapbepa, MMetoT Beepoobpas-
HYK0 TPEeYronbHyt0 opmy C yrnamu oTkocos 16—
25° O CTOpOHbI paspe3a WU 45-55° ¢ HaropHoi
CTOPOHbI, KaK npaBuno, 3axo4dT Ha OTBasbl
BCKPbILUHbIX MOPOA. IMpu pekynbTUBaLmMM BEpLUNHDI
aenbHbIX OTBAroB BbIpaBHMBAKTCA OO YKNOHOB
15-18°.

BOMbLMHCTBO rPYHTOB OTBaNOB NPOMbIBKM MOA-
XOQUT N1 NPOM3pacTaHus BbICLIEA PacTUTENbHO-
CTU. HeynoBneTBOpUTENbHBIMKA NECOPACcTUTESNbHbI-
MW YCOBUSIMA XapaKTepU3yKTCS XOPOLIO NPOMbI-
Tble ranesble oTBanbl 6e3 3anonHutens. Mpu ux
PeKynbTUBaLMM NS NIECOXO3ANCTBEHHOMO UCMOSb-
30BaHNS MPOEKTOM PeKynbTUBaLMM NpegycmaTpu-
BaETCS HAHECEHME Ha HUX FPYHTOB OTBArIOB KPYMHO-
ro ahens unm rpyHTOB OTBAMOB BCKPbILLUHbLIX MOPOA,.

Mpn pekynbTyBaLMM HEOOXOAMMO YYWUTbLIBATS,
yto npu OynbaosepHon oTpaboTke obGpasytoTcs
CaMOCTOSATENbHbIE 3(DENbHbIE OTBarbl, UMEKLMe
BonbLUOe KOMMYECTBO MeENKo3ema W HeaoCTaTou-
HOE KOSIMYECTBO KPYMHOW (hpaKLum, KOTOpble MOryT
3aHMMaTb BOnbLUME YYaCTKM TEXHOrEHHbIX Teppu-
TOpuiA. PopMUpyeMble OTKOCHI 3pesibHbIX 0TBasIOoB
CO CTOPOHbI pa3pe3a WMEKT 3HaYMTENbHbIE YKMO-
Hbl (16-25°), Np1 3TOM Ha TEPPUTOPUSX C TPYyHTa-
MW NErkoro rpaHyfnoMeTpuyeckoro coctasa OyayT
NPOBOLMPOBATLCS MPOLECCH BOAHOW 3po3nu. Bobl-
paBHMBaHWE MNOBEPXHOCTW OTBAroB [0 3HAYEHW
YKNOHOB 3-8° TONMbKO yCyrybnseT 3T mpoLeccsl.
Mp 3TOM YBENMYMBAETCA MEPUOL HEraTMBHOMO
BO34ENCTBMSA FOpHbIX paboT Ha buoLeHosbl. Pas-
BMTME MPOLIECCOB BOAHOWM 3p03nK NpensTCTByeT
€CTECTBEHHOMY 3apaCTaHWI0 TEPPUTOPMIA, CMblBast
W BbIMbIBas BCxofbl. B cnyyae npuneraHus gas-
HbIX TEPPUTOPUI K BogoeMam OyaeTt nponucxoamuTb
WX 3arpsisHEHNe MpoJyKTamu CMbiBa. B BOJOTOKK
CHOCUTCS 6OMbLUIOE KOMUYECTBO B3BELLEHHbIX Be-
LWEeCTB ¥ pasHOCUTCS Ha Oonblume pacCTOsHUS.
Ha atux Tepputopusx Heobxoaumo cosgasaTb
mernkobyropyatyio opmy penbeda, YTo B 3Ha4u-
TENbHOW CTEMEHW CHW3WT pa3BUTHE MPOLECCOB
BOAHOM 3po3un. MnaHnpoBKy NpuBpPEexHOM vacTu
MOMUroHa cregyeT NPOW3BOAUTL MOMEPEK CKIOHa,
C CO37aHWMeM [OMOSHUTENBHOTO MUKpopenbeda
(NpepbiBUCTLIX BOpO3A, NyHOK 1 Ap.). [aHHbie me-
ponpusTus 6yayT NpensiTcTBOBaTb W 3HAYUTENBHO
CHU3SAT NPOLECChHI BOAHO 3p03Wn.

PekynbTuBauus OTBanoB MPOMbIBKM MPOU3BO-
[VMTCS OOHOBPEMEHHO C X (hOPMUPOBAHHMEM.
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3aknoueHue

1. PekynbTvBaums oTBanoB npu LOObIYHBIX
paboTax OTKPbITbIM CMOCOOOM 3aBWUCUT OT Xapak-
Tepa U CTPYKTYpbl HapyweHuid. OTBarnbl BCKPbILL-
HbIX MOpPOZA (POPMMPYIOTCA W pa3meLLaloTcs ¢ yye-
TOM WX AanbHEALEro UCromnb30BaHus.

2. B otBanax npombiBkM Heobxogumo pasge-
neHve pakuun no TNy M pasmepam pakuuit
ONS  ONTUMU3ALMM  PeKynbTUBALMOHHBIX paboT,
CHKEHWS 3aTpaT U YNyylleHus YCnoBu Ans ne-
COBOCCTaHOBIIEHNS 11 NECOBO30OHOBNEHMS.

3. Mpu pekynbTuBaLuM OTBaNoB HeobXoaumo
NPeayCMOTPETb MAHWPOBKY y4acTKoB, HE Aomyc-
KaloLLyl0 pasBUTME 3PO3MOHHBLIX MPOLECCOB 1
obecneumBatoLyto 6e30nacHoe NpUMEHEHWe Mnou-
BoOBpabatbIBalOLMX, NIECONOCAA0YHbIX MaLLUH 1
MalMH Mo yxody 3a nocagkamu. PekomeHgyetcs
co3aaHue menkobyropyaToro penbeda.
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