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© O. Anisimov

PARAMETERS OF WORKING EDGES OF DEEP OPEN PITS IN
FORMATION OF THE WORKING ZONE BY STEEP DIPPING LAYERS

OmnpeneneHbl OCHOBHBIE TTApaMeTphl paboYrX OOPTOB MPH OTPAOOTKE IITyOOKHX KaphepoB KpPy-
TOHAKJIOHHBIMU CJIOSIMH. [10ITydeHbI aHATMTHYECKHE 3aBHCUMOCTH KOJIMYECTBA CIIOEB TI0 BUCSIEMY
U JIe)xaueMy OOKY, a Takke OIpelesieHHs IUIoIaau padoyei 30HbI pH (HOPMUPOBAHUU TITyOOKHUX
KapbepoB.

BusHnaueHi ocHOBHI nmapameTpu poOo4Ynx OOPTIB MpHU BIANpPALIOBaHHI MIMOOKUX Kap’€piB Kpy-
TOHaXWJICHUMU ImapamMu. OTpUMaHi aHATITHYHI 3aJIE)KHOCTI KUTBKOCTI IIapiB MO BUCAYOMY Ta Jie-
*Kadomy OOKax, a TaK0K BU3HAUEHHS IUIONI poO0u0i 30H1 TpH pOpMyBaHHI INTUOOKHUX Kap’ €piB.

BBenenue. CymectBytomue pabouue MpoeKThl pa3padOTKH TIIyOOKHX KaphepoB
npeaycMmaTpuBaroT (popmupoBanue BboipadoTok riayounon 400-700m. Ilpu skcrmya-
TallMU TaKUX KaphePOB OCHOBHON 00EM BBIEMKH IMPUXOIUTCS HA IMTOPOJIbI BCKPHIIIIH,
KOTOpBIE M3BJICKAIOTCS B pabouell 30He OOPTOB KapbepoB. OCHOBHBIMHU TTyOOKUMHU
KapbepaMu Ha TEPPUTOPUH Y KpauHBI SBISIOTCS Kene3opyaHbie. DopmupoBaHue pa-
00Yeil 30HBI MPOUCXOJUT C BBHIICIEHHUEM OSTAINOB, KOTOPHIE YUYUTHIBAIOT MPOCTpPAH-
CTBEHHOE TIOJIO)KCHHE TOPHBIX BBIPAOOTOK HA OMPEACIICHHBIN IEPHO]] BpEMEHHU U TIPU
9TOM, JIOJDKHBI MTOIICPIKUBATECS TIPUHITUIIBI DKOJIOTO-COEperaroniiux TeXHOIOTHi [1].

Cornacno ompenenenus B.C. XoxpsakoBa «Pa0oueii 30HO# sIBISIETCS Ta 4acTh
KapbepHOTO TOJIs, B KOTOPOH B JJAHHBIM MEPUO SKCIUTyaTaIlluu HaXOJATCS padbodue
TUTOMAAKH, Pa3MEIIEHO OCHOBHOE TOPHOTPAHCIOPTHOE OOOpYAOBaHHE, OOJbIIAs
YaCTh BHYTPHKAPHEPHBIX TPAHCIIOPTHBIX M DHEPTETUYCCKUX KOMMYHUKAIIMA W Be-
JyTCS TOPHBIE paOOTHI 1O BBIEMKE BCKPBIIIU U T0OBIYE MOJIE3HOTO UCKOoMmaeMoro [2].
B paboueii 30He kKapbepa mOAIeP)KUBAIOTCS HOPMATUBHBIC BEJTMYUHBI TOTOBBIX K BbI-
€MKE 3aI1acoB MOJIE3HOTO UCKOMAeMOro U cyMMapHas JyiimHa (GpoHTa padboT, Heobxo-
JUMast 111 YyCTOMYMBOM M O€301acHON paboTHI.

[Tpu pa3paboTke HAKIOHHBIX U KPYTBIX MECTOPOXKIEHHUI pabodas 30Ha B mep-
BB TTEPHOJT PACIITUPSICTCS, a 3aTeM, JIOCTUTHYB TPAHUI] Kapbepa, YMEHBIIACTCS MPO-
MOPIMOHAIBHO yTiIaM ToTaneHus: 00pToB Kapbepa.

dopmupoBaHue paboueli 30HBI B Kapbepe B MPOIIECCE €T0 IKCILTyaTalluH IMPOVC-
XOJIUT HE CIIy9aifHbIM 00pa3oM, a B COOTBETCTBUU C MPUHATHIMU KPUTEPHUSIMH, TIOI-
YUHSETCS OMPENEIIEHHBIM 3aKOHOMEPHOCTSIM U MOXKET OBITh U3MEPEHO CUCTEMOM Ta-
KHX MOKa3aTesel, Kak CKOPOCTh U HaNpaBieHUE YIIIyOKH U MOABUTaHus (PpOHTA pa-
00T, TeMIT U3MEHEHUS ILIOMAAK padoueii 30HbI, U 1p. [3].

ITocranoBka mnpodaembl. OmnpeneneHre MnapaMeTpoB padouyux OOpPTOB MpH
dbopMHUpOBaHUU TITYOOKHX KapbepOB W Pa3BUTHUsS paboyeil 30HbI KPYTOHAKIOHHBIMU
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Po3spobka pooosuw kopucnux konanum

CJIOSIMHM B HACTOSIIIIEE BPEMS SIBJISIOTCS aKTyalbHbIMU. Pa3BUTHE TOpHBIX pabOT Kpy-
TOHAKJIOHHBIMU CJIOSIMHU TTO3BOJISIET 3HAYUTENBHO CHU3UTh 00bEMBI BHIEMKH BCKPBIIII-
HBIX padOT Ha HAYaJIBHOM JTare pPa3BUTHS TIIyOOKOro Kaphepa. Paboune 6opta dop-
MUPYIOT C YUYE€TOM IIHUPHUHBI pabOUMX IUIOIIAJ0K U UX KOJUYECTBA B Mpejesiax 3Tarna,
a TaKXe MapaMeTpoB BPEMEHHO Hepabouux ydacTKoB. OmpeneneHne ux KoJINYecTBa
B Mpejenax 3Tamna ¢ yuyeToM (OpMUPOBAaHUS KPYTOHAKJIOHHBIX CJIOEB B IOCJIEYIO-
IIEM JIa€T BO3MOXHOCTb OMPEAEIUTh 00bEMbI BBIEMKH BCKPBIIIHBIX TTOPO/I.

Leab padoThl onpenenuTh OCHOBHBIE MapaMmeTpbl pabounx OOpPTOB, a TaKKe
NOJTyYeHUE aHATUTUYECKUX 3aBUCUMOCTEN U rpaduueckoe 0ToOpakeHNne U3MEHEHUS
KOJINYECTBA OJTHOBPEMEHHO OTpabaThIBaeMbIX pabOUMX IUIOLIAI0K C YYETOM (POpMHU-
poBaHusl OOPTOB Kaphepa KPYTOHAKIOHHBIMU CIIOSIMHU.

N3n0:xeHne 0ocHOBHOIO MaTepuaJa. [loHmwkeHue qHa Kapbepa riy0oKoro Ka-
pbepa Ha ONPEJCICHHYIO BEJIMYMHY MOXKET OBITh JOCTUTHYTA TOJBKO B TOM CIlyyae,
€CJIM BBIILIETISKAIINE TUIACTHI OYyT OTpabOTaHbl HA MPOMOPIUOHAIBHOE PACCTOSIHHUE
Ha pabouux Ooprtax kapwepa. [Ipu aTom aJist Toro, 4ro0sl yroyu padodero 0opTa Kapb-
epa ObLI BBIAEp)KaH, MOJABUraHUE (PpoHTa padOT Ha BCEX YCTymax OJHOro Oopra
JOJKHO OBITH 0uHaKoBO. OJIHAKO C 1IeJIbI0 COKpaleHusl paboueil 30HbI U yBeIHue-
HUS pe3yJIbTUPYIOIIEro yria padoyero 6opra ero npoduib aenaroT JoMaHbiM. Dop-
MUpOBaHHE pabouero OOpTa ydacTKamMH C yIJioM OOpTa, 00OECTeUMBAIONIMM HOP-
MaJIbHYIO IIMPUHY pabouuX IJIOLIAJI0K U YYaCTKOB BPEMEHHO HEpaOouux, ¢ YMEHb-
HIEHHBIMU TUIOLIAIKAMH, TO3BOJISIET YBEIUYUTh PE3YJIbTUPYIOMIUNA yroyi padoyero
OopTa ¥ TeM caMbIM clieJaTh KaJleHJapHbIA Ipaduk 1Mo BCKphIlie 00jiee SKOHOMUY-
HBIM.

B yciioBusix ClIO)KHOCTPYKTYPHBIX MECTOPOXKICHUN HE BCErjaa MOTYT ObITh J10-
CTAaTOYHO YETKO BBIJEJIEHBI I'PAHULBI BCKPBIIIHON U 10OBIYHOK 30H. [lo3TOMYy B 00-
el M3MEHSIOMIEHCS TIOIIA M padoUei 30HBI BBIJACISIOT U3MEHSIOIIYIOCS TI0 MECTY
PaCIOJIOKEHHSI, HO CTAOWJIbHYIO TI0 CYMMapHOW IUIONIAANU JAOOBIYHYIO 30HY, IJIMHA
¢bpoHTa paboT HA KOTOPOW JOHKHA 00€CTIeUUTh 3aJaHHYIO0 TPOU3BOAUTEILHOCTh Ka-
ppepa 1Mo A00bYe C YYETOM YCTAHOBJIEHHOTO PEeXHMa BBbIJAYM PA3JIUYHBIX COPTOB
PyXA.

CymMmapHas mioma/ib, a TakyKe IUIoIaib BCKPIIIHON U JOOBIYHON 30HBI MOXKET
OBITH OIpe/iesIeHa UCXO/Is CYLIECTBYIOIIMX MOJOKEHUN TOPHBIX BbIpaboTOK. [Ipu oT-
paboTKe KPyTOHAKJIOHHBIMH CJIOSIMU paboueil 30HOM ABJSETCS TOJIBKO IUIOIIAIKA, Ha
KOTOpO# BemayTcst TOpHbIe paboThl puc. 1. C yuyeTom TOro, 4TO OOpPT COACPKUT Kak
pabouue mIonajKki, Tak 1 Hepabouyue y4acTKd, oOuias Ionaab BCKPBIIIHOW U J0-
OBIYHOM 30HBI MOKET OBITH ONpe/IeTeHa U3 HHKETPUBEIEHHBIX BBIPAKEHU.

[Ipn oTpa®OTKE KPYyTOHAKIOHHBIMH CJIOSIMM HET CIUIOIIHOM paboyeil 30HbI MO
riyOuHe, OHA OMPEIEISETCS] COBOKYIMHOCThEO paboumX yCTyNoB (IUIOIIAZ0K) KOTO-
pbl€ IOHMKAIOT NPHU O0TpadOTKe cios. [JnrHa pabodeil momanaku MOKeT OLIEHUBATh-
Cs TOM NMOBEPXHOCTBIO, HA KOTOPYIO MOKET BbEXaTh U 110 KOTOPOH MOXKET IepeMe-
maThcsi OypoBO# cTaHOK (CBEPXY) M IKCKABATOP € TpaHCIOpTOM (CHHU3Y).
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Puc. 1. Cxema pacnpeneneHust pabo4mx 30H IpHu 0TPaOOTKE KPYTOHAKIOHHBIMU
ciosimu: Hp; — BeIcoTa 0TpabaThIBaeMOil pabodell 30HBbI
(MOXeT COOTBETCTBOBATH BBICOTE YCTYIIA)

OrpaHuueHusIMU Kapbepa CIIy)KaT ero pazMepsl 10 MOBEPXHOCTH U MO TIIyOHHE.
[Ipu nmoHM>xeHUU ropHBIX paboT pabouas 30Ha yMmeHblIaeTcs. B cBA3M ¢ Tem, 4TO
KQKJBI yCTYI MOXKET UMETh CBOU I'€OMETPUUYECKHE OCOOEHHOCTH KPUBbIE KOHTYpPOB
IUIOLIAAM BCKPBIIIHOM 30HBI Ha OOpTy Kapbepa OyayT pasHble. [[ns ompeneneHus
wiomaan padboveil 30Hbl Ha KaKOM OTIEJIbHOM FOPU30HTE MPU MOHWKEHUHU JTaHHO-
ro TOPU30HTA MO BCEMY MEPUMETPY MOXKHO BOCIOJB30BaThCs (HOpPMYION TBOMHOTO
uHTerpaia. PazHuia Mex 1y mIoma b0 BHEITHETO KOHTYpa B 1 BHYTPEHHEr0 KOHTY-
pa K nact napamMetp ruioniaan padboueit 30Hbl Ha JaHHOM TOPU30HTE pUC. 2.

Ya f{(x,y)dxdy
/7 B f(xr.y1)dxdy
/. > - >X
uc. 2. Cxema ornpeiesieHus TUIOIIAH Yeil 30HBI IIPH OT T TOHAKJIOH-
Puc. 2. Cxema onpenene ommaau paboyeit 30 0TpaboTKe KPYTOHAKIIO
HBIM CJI0EM

C u3MeHeHHeM MOJIOKEHUST paboyell 30HbI 1O TIIyOMHE MJIOWAAN Oy1yT YMEHb-
IaThCA B KAXKIOM OTAEIBHOM KPYTOHAKIOHHOM cioe. [t omnpeneneHus miomam
paboueit 30HbI MOYKHO BOCITOJIB30BaThCS CISAYIONICH hopmyoi

AS; =Sg; — Sy, :” f(x,y)dxdy—ﬂ f(x,,y,)dxdy, M
Bi Ki

X, ¥ — KOOPJIMHATHI KPUBBIX MIPU OTPEICICHNN TUIOIIAAH, M; | — HyMepamnus Kpy-
TOHAKJIOHHBIX CJIOEB, €1I.
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Pospobka pooosuwy kopucnux xonanun

OO61mas mion@ab BCKPHIITHONW 30HBI Ha paboyeM OOpTy Kapbepa MpU BCKPBHITUU
KPYTOHAKJIIOHHBIMH CIIOSIMM MOJKET OBITh ONpEJIeJieHa KaKk CyMMa BceX pabOouMX 30H
(ropH30HTOB) T/I€ MPOU3BOAATCS PAOOTHI IO BBIEMKE BCKPBIIIHBIX ITOPO/I.

n
1

N — KOJINYCCTBO TOPU30HTOB OTpa6aTBIBaeMBIX Ha OIPCACIICHHOM J3Tallc, Ca.
HJ'IOIlIaI[I) IIOJIC3HOI'O MCKOIIACMOI'0O Ha JHC KapbCpa, KOTOPAd ABJIACTCA pa60qel71
30HOM MOKHO OIIPCACINUTD UCXOAA U3 BBIPAKCHUA

S;= I f(x,y)dxdy, m?
Jij

[Ipu BBIXOME TUTACTOB Ha OOpTax Kapbepa pacyeT IUIomaau padodeil 30HBI IO
MOJIE3HOMY HMCKOMAeMOMY Ha 3THX Y4YacTKax MOJI00HA IJIomaau paboueld 30HBI Ha
BCKPBIIITHBIX y9acTKax OopTa.

AS| =Sg; — Sy :H f (X, y)dxdy—ﬂ f(x,,Y;)dxdy
Bj Kj

] — Hymepalusi KpyTOHAKJIOHHBIX CJIOEB ¢ paboyveil 30HOH IO MOJIE3HOMY HCKO-
naeMoMYy, €]1.

OO6mas momaas 1006IYHOM pabodeil 30HbI C YYETOM BBIXOJa MOJIE3HOTO HCKO-
maeMoro B OOpTax | I10 IHY Kapbepa COCTaBUT

k

K — xoim4ecTBO JTOOBIYHBIX TOPHU30HTOB OTPAOATHIBAEMBIX Ha OIPEACICHHOM
JTare, e.

[Ipu oTpaboTKEe KPYTOHAKIOHHOTO CJIOS Ha OTIEIBHOM YYacCTKE OINpEIeICHHON
JUIAHBI (prc. 3), T.e. HEe Ha BCEM MOPU30HTE ILIONIAb paboueii 30HbI ONPEACIACTCS U3
BBIPAKCHHSI

b A
AS, :H f(x, y)dxdy :de jf(x, y)dy
BI a a(x)

e a, b — mpeaensl orpaHMYMBAIONIUE YUACTOK 0 OCH X, M; f(x), a(x) — nmpene-
JIBI OTPaHMYUBAIOIINE YIACTOK 11O OCH Y, M.

Y=piXx
M A ,/"'"g”""‘”z-m- -
P— /——-’ 77 % 7, 7
\_\\
L_"‘ 7 ,./II‘/‘Il \'ll II T ; [‘ — ‘ I\ ' | | "‘ ‘f‘? i e S / ’v\-—,
r |\ \ l"l __1_—1 — L-JV_ [/ /‘>\\\1

sz § = P = I s ':\ f //" / ,

i \\v——\ (1( \) "z “4_,;‘“/\ JFJ

~ ) X

a b
Puc. 3. CxeMa K onpe/Ie/IeHHUIO TIomaayd pabodeil 30HbI KpYTOHAKIOHHOTO CJIOS ITPH
OTpa6OTKe OTIACJIIBHOT'O yqaCTKa
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[Tpr HEOOXOMMMOCTH BBIYHCICHUS JAHHBIX WHTETPATIOB MOXKHO MEPEUTH K IO0-
asipHOW  cucteme koopauHart yHkmus  f(X,y) MeHsercs TmTpH ITOM Ha
f(rcose,rsin @) u yanteiBaetcs KO3(PPUITUESHT HCKAXKCHUS TUTOIIA/IH.

KommuecTBO MOOBIUHBIX YCTYHOB OIMpEnessieTcss UCXO/Is U3 HE0OXOAUMOM Tpo-
U3BOJMTEIHFHOCTH Kapbepa IO MOJIE3HOMY HMCKOIIaeMOMY, COOTBETCTBEHHO KOJIHYe-
CTBa IKCKABAaTOPOB M WX MPOU3BOIUTEIBHOCTH, BBICOTHI OTpadaThIBAEMOT0 JOObIY-
HOTO yCTyna H Jp.

UYucno BCKPBIIHBIX YCTYNOB B paboyeil 30HE MOXKHO ONPEAENUTh aHaIUTHYe-
cku. [Ipu oTpaboTke Kapbepa KPYTOHAKIOHHBIMU CIIOSIMU KaXKIbIi KPYTOHAKJIOHHBIH
CJION MMEET CBOIO pabouyIo IIOMAAKY, KOTOpas MOIeKHUT 0TpadoTke (puc. 4).

Be / B

Iy N Uhpn | ]

l,!ll K

/ /

& \ / /

Puc. 4. ®opmrpoBaHre KPYTOHAKIOHHBIX CIOEB IMPU KPYTOIAAIOIIEM 3aJIeTaHUuN
IIOJIE3HOTO MCKOIIaeMOr0

Cucrema BpeMEHHO HEpabOUYUX y4acTKOB U (hOpMHUpyeEMbIe pabOUYue IIIOIIAIKH
MEXy HUMH 00pasyroT pabouuii yroia otkoca Oopra Kapbepa y ., 7,, COOTBET-

CTBEHHO TI0 BHCSAYEMY M Jie)kaueMy 060Ky MecToposkaeHus. llluprna yuacTka BCKpHI-
IIM CO CTOPOHBI BHCAYEro 0OKa, MOIEKAIeH 0TpaboTKe KPyTOHAKIOHHBIME CJIOSI-
MU, OHpe):[eJIHeTCH n3 BBIpEl)KeHI/ISI

B, =H,(ctgy,,, +ctgB)m

KonnuecTBo cj10€eB 10 BUcAYeMy OOKY MECTOPOKIEHHUS omnpeenserca o (op-
MyJie
H (ctgy,, +ctgp)
L= €.
yi

p.n

[[InpuHa yyacTKa BCKPBIIIN CO CTOPOHBI JeXkKadero OOKa IOJIeKAIEero OTpa-
OO0TKE KPYTOHAKJIOHHBIMU CJIOSIMH OTIPEESETCS U3 BhIPAXKEHUS

B, =H,(ctgy,, —ctgB), m
KonuuecTBo ¢10eB 1o nexadeMy OOKY MECTOPOXKICHUS OIpenenseTcs no Gop-
MyJIe

_H.letgy,. —cp)

n/l
i

p.n
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Po3spobka pooosuw kopucnux konanum

O6H_[€€ MAaKCUMAJIBbHOC KOJIHYCCTBO CJIOCB ITOAJICIKAILICC OTpa6OTK€ HaxXoauTCs
KaK CyMMa OTpa6aTBIBaeMBIX CJIOCB 110 BUCAYCMY U JICKAYCMY 60Ky MCCTOPOKIACHHUA

Z n=n,+n,.
@OopMHpPOBAHUE KPYTOHAKIOHHBIX CJIOEB ITPOMCXOAUT C BPEMEHHOM KOHCEpPBa-

IUel yJgacTka 1o Beicote Hpyy (puc. 4). Yroa oTkoca BpeMEHHO Hepabo4ero yJactka
omnpenenseTcs mo Gopmysie

hy ‘Nppy
Ngyy - h, - Ct9ay +(Ngyy —1b,
rae h, — BbIcOTa ycTyma, M; Ny, — KOTHYECTBO yCTYNOB (hOPMHpPYEMBIX HA

@ =arctg , Tpaj

BPECMCHHO Hepa60qu Y4aCTKE KPYTOHAKJIIOHHOI'O CJI0s, €11., 0{y — YI0JI OTKOCa yCTy-

ma, rpaf.; b, — miomanka GopMupyemMast MeXIy YCTYIIaMH B pe3yJIbTaTe HEBO3MOXK-

HOCTH OOypHBaHMsI TUIOIIAKKA BOJIM3U HUKHEH OPOBKH, M.

KonuuecTBo cioeB Haxojdiieecss B OTpaOOTKE B OINpECICHHBI MOMEHT Ha
ONpPENICICHHONW TEKyIlled ITyOuHE Kapbepa MOXHO OINPEIEIUTh UCXOJS U3 BBICOTHI
0TpabaThIBAEMBIX YCTYIOB M KOJMYECTBA BPEMEHHO HEPAOOUNX YIACTKOB

H
n,=—"—,¢l.
H
BHY
BricoTa BpeMeHHO Hepabodero yqacTka OnpeAessieTCs HCXO/Is U3 YCTOMYMBOCTH
MOPO/JI, KOTOPBIE COCTABIIAIOT YCTYIIbI, UX KOJIMUECTBA U BHICOTHI YCTYIOB. BhicoTa
BPEMEHHO HepabOYero yJacTka onpeaesiercs mo ¢gopmyiie

Hpyy :nBHy'hy’ M

KonndecTBO BpeMEHHO HepaboOuyMx yCTymoB Ny, (OPMUPYEMBIX B KpyTO-

HAKJIOHHOM CJIO€ 3aBHCHT OT YCTOMYUBOCTH MOpOJ (MX (U3UKO-MEXAaHUIECKHX
CBOMCTB), YIJIOB OTKOCOB U BBICOTBI YCTYIIOB.

Yuci10 1 mMpuHAa padounx IJIOIAJA0K HA padouem 0opty kapbepa. OquH U3
napaMeTpoB IMIMpHUHA pabouMX IUIOUIAJOK OMPEAeNsieTCs HUCXOAsi W3 TadapUTHBIX
pa3MepoB MpPUMEHSEMOro pabouero 0OOpPyAOBaHUSA M €ro pabouyMX XapaKTEPUCTHK.
[Tpu oTpaboTke rIyOOKHX KaphepoB MapaMmeTpbl HIMPUHBI pabOUYMX IUIONIAJ0K CTa-
paroTCsd YMEHBIIUTh, YEM JOCTUTAETCs OOJBIINI Yyroyl 0TKoca 6opTa Kapbepa U COOoT-
BETCTBEHHO CHUKEHUE BBIEMKHA 00bEMOB BCKPBIIIHBIX OPoA. OIHAKO TaHHBIN MOKa-
3aTellb UMEET CBOM OTpaHWyeHUs (MUHUMaNbHbIC 3HAUeHUs ). C y4eTOM UMEIOIICHCs
HAa CErOAHSIIHUNA J€Hb TEXHOJIOIMHM U TEXHUKH JUUISl BBIEMKU M IEPEMELICHUS] CKallb-
HBIX BCKPBIIIHBIX TTOPOJT IMpHHA pabodux miomnaaok u3mensercs ot 40 o 60 m.

OCHOBHBIMM HEU3MEHHBIMU COCTABJISIIOIIMMU IHHPHHBbI PadoYMX IJIOIIAJ0K
SIBJISTFOTCSI TTaPaMETPhI: IPU3MBI BO3MOKHOTO OOpyIleHus, Baia O6e3onacHocTu (opu-
CHTUPYIOIIUN WX yIEPKUBAIOIINN Bal U3 TPYHTA), IPCHAXKHON KaHaBbl (7151 00BOI-
HEHHBIX TOPH30HTOB), TPAHCIIOPTHOW IIOJIOCKI C OOOYHMHAMHM, BCIIOMOTATEIBHOM
wiomaaku (JIDI, kabeneit), miomanku 0€30MaCHOCTH OT OCHINIEH U 00BAJIOB BEpPX-
HUX TOPU30HTOB, TUIOMIAIKA paboydeii 30HbI BBIEMOYHO-TIOTPY30UHOTO 000PYI0BaHHUS
Y MAHEBPUPOBAHUS TPAHCIIOPTA.
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M3MeHeHre MMpHHBI pabouei IUIOMAJKU BEJACT K YBEIMYCHUIO WIIH YMEHBIIIC-
HUIO yIJIa 0TKOca OopTa Kapbepa. BEITOIHEHBI NCCIIeOBaHNUS H3MEHEHUS yTia OTKO-
ca pabouero 6opta npu mupuHe padounx mromanok 40 u 60 m (puc. 5) mpu dhopmu-
POBaHUM KapbEPHOTO IMOJIsI KPYTOHAKIOHHBIMU CJIOSIMH. VICXOTHBIC TaHHBIC IPUHSATHI
JUTs Kapbepa ¢ TpoekTHou riryouHoit 400 m.

a §)

]

Puc. 5. Cxema u3mMeHeHus yriioB OTKOCOB pabo4nx OOPTOB MPHU OTPAOOTKE KPYTO-
HAKJIOHHBIMH CJIOSIMH. a — TIOJIOKEHHE 00pTa Kapbepa Ha Hadajo OTPabOTKH;
0 — nosoxkeHue 6opTa Kapbepa npu yriyoke Kapbepa U BEpTUKATLHOM MOJABUTAHUU
paboT IO TTOPOJIaM BCKPBIIIIH

C y4eToM TOro, YTO OCYIIECTBIISIETCS MOCTEIIEHHOE YIayOJleHne AHA Kaphepa B
paboTy BOBJIEKAIOTCS PA3IMYHOE KOJIMUECTBO YCTYNOB, COOTBETCTBEHHO YIOJl MOXKET
MEHSTh CBOE€ 3HaUeHHE OT 55 110 27 rpamycoB — npu mupuHe miomaaku 60 m. [Ipu
oTpaboTke 1uoniaakamu mupuHoi 40 M ¢ yron otkoca 60pTOB Kapbepa M0 BUCSYEMY
U JIexKaueMy OOKY MECTOPOKICHHS B CPEAHEM BapbUpyeTcs OT 35 10 42 rpagycosB.

VYBenuueHue MMPHUHBI paboyeil MIIOMAAKH BEAET K CHIKCHHIO yria OTKoca
oopra kapbepa. Ha puc. 5 (6) BugHO, uto mipu (opMUPOBAHUN OOPTOB Kapbepa C pa-
O0ouMMH TIOMAAKaMH MUPUHON 60 M yTIIbI OTKOCOB OOPTOB Kapbepa Mo BUCSUEMY H
JexxaueMy 00Ky MECTOPOKACHUS U3MEHSIOTCs OT 28 10 36 rpaaycos.

VYMmeHblIeHHE yria oTkoca npu otpadorke 40 M miomagkaMu MPUXOAUTCS HA
ryouny 150 M 1 3aTemM MpOUCXOAUT MOCTENEHHOE YBEIMYEHHE JAHHBIX MOKa3aTe-
neit. Ilpu orpaboTtke 60 M TIIOIIaKaMKU HAMMEHBININE YTIIbI BOSHUKAIOT HA TIyOWHE
100-150 M u B nanpHEWIIEM 3TH MOKA3aTeIU MOCTENEHHO YBEIMYMBAIOTCS 10 MOKa-
3aresieil MPOEeKTHOTO yriia OTKOCA.

KoauvecTBo padoumx miomagoK c¢ y4eToM OTpaOOTKH KPYTOHAKJIOHHBIMU
CJIOSIMU M3MEHSIeTCs IPU YIiIyOke THa kapbepa. Ha konudecTBo paboumx MIomaaok
BJIMSIET YTOJl MaJIEHUS MECTOPOXKJEHUs, (hopMa U 3ajieraHue IUIacTa, KOJIMYECTBO
yCTyNoB OPMHUPYEMBIX Ha BpEMEHHO HepaboueM ydacTKe, IUPUHA MJIOMAAKH, YTO
OTKOCa YCTYIOB M yTOJI OTKOCAa BPEMEHHO Hepaboudero ydactka MeEXIy CMEKHBIMU
pabouyrMu MIoMAAKaMHu B KPYTOHAKIOHHOM ciioe. Ha puc. 6 ycrmoBHO mokaszaH Kapb-
ep (rmyouna orpabotku 400 M) yros magenus ruiacta mpuHumaics 90°, 75°, 42°. U3
rpaduKu BHIHO, YTO MpPH OTPaOOTKE BEPTHUKAIHLHOIO MECTOPOXKIACHUS KOJIUYECTBO
pabouMx IUIOIIA0K OJMHAKOB C JIEBOM U MPABON CTOPOHBI Kapbepa, a KOJIMYECTBO UX
IOCTENEHHO MPONOPLHUOHAIBHO yBennuuBaeTcs. dopMupoBaHue KPyTOHAKIOHHBIX

53



Po3pobxra poodosuwy kopucnux xonanum

CJIOEB MpU OTPAOOTKE KPYTHIX U KPYTOMAAAIOIIUX MECTOPOKICHUN BEJET K U3MEHe-
HUIO KOJIMYECTBa pabOuuX IUIOMIAO0K CO CTOPOHBI BUCAYETO U JieKadyero Ooka Me-
CTOPOKICHUSI.
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Puc. 6. ®opmupoBaHre KPyTOHAKIOHHBIX
CIIOEB TPU PA3NMYHBIX YIiIaxX MaJeHUs
mecropoxaeaus: a — 90°% 6 — 75° B — 55°
u mmpuHe miomanky 40 m (4 Tamn mecTo-
poxaenui): 1, 2, 3... 9 — KPyTOHAKJIOH-
HBIE CJIOU

Bucsunii 60pT umeeT Goibliiee KOJIUYECTBO O0TpadaThIBAEMbIX IUIOMIAA0K, a OT-
paboTKa Jieskaduero 0opTa Kapbepa Mo Mepe yriyOKH MOXKET «3aMOPaKUBATHCS», T.€.
paboThI B OTIpeIeTICHHBIN IEPUO/I MPEKPAIAIOTCA, YTO MOTpedyeT oOecneyeHus 0-
TOCPOYHON YCTOWYMBOCTU JTaHHBIX TOPHBIX BBIPaOOTOK. [Ipu nanmpHeiimiei yriyoke
JTHA Kapbepa paboThl Ha y4acTKax Jiekauero 0opta Bo30OHOBIsOTCS. Takum obOpa-
30M, OoJibllIasi YaCTh TEXHUKU OyIET COCPEelNOTOYEHA Ha y4YacTKE BHCSYEro OopTa M
3HAYUTEIbHBIC 00BEMBI BEHIEMKH BCKPBIIIHBIX TTOPO OYIyT MPUXOJAUTHCS HA JIAHHBIC
ydactku. Paboune muomaaku Bucsyero 0opra OyayT MOCTOSHHO U3MEHSITh CBOE IO-
JIOKEHHE 10 Mepe YTIIIyOKH Kapbepa.

upuna padboveil MIOMAAKU U YTOJI OTKOCA KPYTOHAKIOHHOTO CJIOSI BIUSIOT Ha
KOJIMYECTBO YCTYIOB HaXOsAIIMXcs B paspadborke. Ha puc. 7 mokasansl rpaduku us-
MEHEHHS KOJIMYECTBAa OTPa0aThIBAEMBIX IUIONIAIOK B 3aBUCUMOCTH OT TEKYIIEH TITy-
OWHBI Kapbepa. YCJIOBHOE MECTOpOXKIACHUE MMeeT yroj magenust 795°. M3 rpaduka
CJIEIyET, UTO MPHU MPOEKTHOH TiryorHe kapbepa 400 M KOJIMUECTBO yCTYIIOB B pa3pa-
OO0TKE MOCTENEHHO YBEIMYMUBACTCS 10 ONPEIeICHHON OTMETKH, MTOCIIE€ Yero UxX KOJu-
YeCTBO CHIDKAETCS MpH JA0paboTKe Kaphepa. [IMK KoiaruecTBa MiIomaaoK Mo BUCsSYIe-
My OOpTY Kapbepa mpu OTpadOTKE IJIOMAAKaMH UpHUHON 60 M MpUXOAUTCS HA OT-
metky 300 M, a mpu oTpaboTke miomaakamu mupuHoit 40 M — Ha oTMeTKYy 275 U
345 wm.

KonudecTBo miomaaok mo jexkayeMy OOpTy Ha HauyajJbHOM 3Tare OTpabOTKU
Kapbepa OyJeT COOTBETCTBOBATH KOJIMYECTBY IO BUCAYEMY OOPTY Kapbepa, B Jlajlb-
HEHIIIeM OCHOBHAs TSKECTh pabOT MepeHoCcuTCsl Ha Bucsunii 6opt. Ha onpenenennoi
riyOuHe JHa Kapbepa padoThl Ha Jie)kaueM OOPTY MOTYT HE BECTUCH MIIH paOOTHI BbI-
TOJTHSIOTCS ¢ HeOoMbIUM moABUranueM. [lo Mepe He0OX0TUMOCTH TOATOTOBKH HO-
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BBIX TOPU30HTOB IO TOJE3HOMY MCKOTIaeMOMY pabOThI Ha JiexkaueM OOpTy Kapbepa
UHTCHCU(DULIMPYIOTCA, O YeM CBUAETEIBCTBYIOT U3MEHEHUS Ha Tpaduke KOINIeCTBa
0TpabaThIBaEMbIX YCTYIIOB CO CTOPOHBI Jieskayero 0oka ¢ mokaszarensiMu oT 0 10 4-6
pabouux miomanaok (puc. 7).

a
1, e N3MeHeHHe KOJIMYECTBA YCTYNOB B pa3padoTKe B 3aBHCHMOCTH OT
7 noJ1o:keHus JiHa kapbepa (Ip.n=60 m)
6
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—#— Kom4ecTBO 0TpadaThIBaeMbIX YCTYIIOB CO CTOPOHBI BUCSUET0 O0Ka
—— KonmuecTBo 0TpabaThiBa€MbIX YCTYIIOB CO CTOPOHBI JieXKauero 6oka
0

HMi3MeHeHHe KOJIMYecTBa YCTYOB B pa3paGoTke B 3aBHCHMOCTH OT
n,en noao:xenns 1aa kapbepa(Ip.n=40 m)
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—#— KosmuecTBO 0TpabaThIBAEMBIX YCTYIIOB CO CTOPOHBI BUCAUYETro O0Ka
—+— KonmyecTBo 0TpabaThIBaEMBIX YCTYIIOB CO CTOPOHBI JIeKauero 0oxa

Puc. 7. I'paduku 3aBUCUMOCTH KOJTMYECTBA YCTYNOB B pa3pabOTKe MpHU U3MEHEHUHU
rIIyOWHBI THA Kapbhepa: a — MpU 0TPabOTKeE TUTOMIAI0K mUupuHON 60 M;
0 — mpu oTpaboTKe TIoMAA0K mupuHOM 40 M
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Po3spobka pooosuw kopucnux konanum

BoiBoabl. PaGouas 30Ha npu oTpabOTKE KPYTOHAKIOHHBIMU CIIOSIMU (POPMHUPY-
eTcs 3a CYEeT pabouyuX MIIOMIAJ0K C yYeTOM KOJMYeCTBa UX B pa3padotke. [Ipu orpa-
OOTKE KpPYTOHAKJIOHHBIX CJIOEB IO BCEMY IEPUMETPY Kapbepa ONpeAensieTcss ux
TUIONAh HAa KaXKJOM TOPU30HTE COTJIACHO MPHUBEACHHBIM aHATUTHUYECKUM 3aBUCH-
MocTsM. [Ipu BblJeIeHHH OTIEIbHBIX YYacCTKOB, KOTOPbIE OTpadaThIBAIOTCS KPYTO-
HAKJIOHHBIMU CJIOSIMH, BBIYUCIICHHE ILIOMIAJIEH MOXKET MPOU3BOIUTHCS UHTETPATILHO
WIM K€ MOXHO MEpPEHTH K MOJISIPHOM CHCTeME KOOPJMHAT MPU 3TOM YUYUTHIBACTCS
KOO(PPUIIMEHT UCKAXKEHHA TuTomaau. Ha kommuecTBO pabounX IUIOMIAIOK OKa3bIBa-
€T BJIMSHHE YWCJICHHOCTh YCTYNOB, KOTOpble (HOPMHUPYIOT BPEMEHHO Hepabouue
yaactku. Tak, mpu npoekTHo rinyoune kapbepa 400 M HanbosbIiee KOJTUIECTBO pa-
O6ounx ycTynoB 6 equnull nmpuxoaurcs Ha riyouny 300 M. PaGoune ycTymbl co cTo-
POHBI JIe)Kayero 0oka MECTOPOXKICHHUS MAaKCHUMAaJbHO COCTaBISIIOT 4 €TUHUIIBI WU
e Ha ONpeeSIEHHOM dTare 0TpadOTKU MOTYT OTCYTCTBOBATb.
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ABSTRACT
The purpose. To determine the basic parameters of working edges at working out overburden rocks
by steep layers. Formation edges’ pit with sizeable angles of slope is an important task, as it allows
largeness of overburden postpone to a later period of development of the field.

The methods of research consist in the graphical construction of the pit edge, the analytical deter-
mination of number of the benches, and the analysis of the obtained results.

Findings. Number of the benches, which form temporarily nonworking edges influences on number
of the working plots at working out heavy pitching layers. Technological scheme of conducting
works ground steep layers is promising for many deep pits where formed steep slopes temporarily
closed pit’s edges.

Originality. The working zone of the pit edge at working out by steep layers is studied.

Practical implications. The obtained results can be used in the designing of deep open pits.

Keywords: open pit, bench, pit edge, steep slope layers
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