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CONSIDERATION OF THE GEOCRYOLOGICAL CONDITIONS OF THE GOLD
DEPOSITS MINING IN SUBSTANTIATION OF THE SAFETY PARAMETERS OF
MASS PILLARS CAVING

ROZHKOV A. A., BARANOVSKY K. V., ANTIPIN Y. G., SMIRNOV A. A,
DYACHKOV P. S.
Institute of Mining UB RAS

Abstract.In the conditions of a gold mine for the massive collapse of the level and rib pillars,
calculations were made of the boundaries of the hazardous zone by the impact of a shock air wave.
The dependence of the overge® at the front of the shock air wave on the distance from the place
of the mass explosion has been established. Taking into account the fact that the mining of deposit is
carried out in the conditions of the permafrost zone and the absence of supponefavorkings, the
calculated value of the excess pressure at the front of the shock air wave was chosen as the guideline,
without taking into account local resistances.

Keywords:gold deposit, tunnel, pillar, safety, mass caving, air shock wave.
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TECHNOLOGY FOR THE DEVELOPMENT OF THICK SLOW AND INCLINED
IMPACT HAZARDOUS ORE DEPOSITS

PROPP V. D., BERKOVICH V. KH., VALIEV N. G., SHOKHOQOV S. O.
Ural State Mining University

Abstract The proposed technology for the development of thick ore deposits with unstable
host rocks includes the creation of an artificial roof in the form of abeading vault, the excavation
of minerals under the artificial roof by chambers of the first @wdisd stages, with backfilling of the
minedout space with hardening mixtures. The filling array is reinforced. The technical result of
applying the technology is to increase the technical and economic indicators and work safety, expand
the scope of the ember development system, increase the volume of the main chamber reserves and
reduce the specific volume of mining and preparation work.

Kewwords: technology, artificial roofing, vault, primary and secondary chambers, hardening
mixtures, bearing layer, ob bolting, chamber reserves, stresses in the ore body, roof thickness.
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TECHNOLOGICAL SOLUTIONS FOR THE DEVELOPMENT OF RESERVES OF
DEEP HORI ZONS OF THE MI NE ¢ MI Re

KULMINSKIY A. A., KOTENKOV A. V., RUSSKIKH I.L.
Researchanddesignn st i t ut e J SK, Ekatarinlauigoity k hanobr e

Abstract.Development of the reserves of the Mir kimberlite pipe is one of the priority tasks of
the jointstock company Alrosa. In this regard, the research institute "UrafnekH' proposed
technologicalsolutions for the resumption of mining operations at the field, allowing the safe
extraction of the mineral with the required productivity, as well as the achievement of the required
valuesof technological indicators. The development of the ore depositpposed to start from the
deepest horizons of the future mine, while leaving a temporary ore pillar between the initial mining
front and the zone in which the flooded mine workings will be drained. This decision will maximize
the intensification of wik to resume the development of the field.

Keywords: safety pillar, drainage of flooded workings, resumption of mining operations,
formation of an unloading zone, descending and ascending mining orderstaggoexcavation of
chambers, transition zone chhers, extraction of reserves with diamesidhped chambers.
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ENGINEERING CALCULATION OF SUPPORT PILLARS

FEKLISTOV YU. G}, VANDYSHEV A.M.2, POTAPQOV V. V?
Ynstitute of Mining URAL BRANCHOF RAS
2Ural State Mining University

Abstract The article presents the methodology and examples of calculating the stable
dimensions of the pillars in the conditions of the Severouralsky bauxite deposit when using a column
development system with a sindégyer excavation. Calculations of the stable dimensions of the pillars
are based on solving the problem of joint deformation of the pillars, side rocks and support elements in
the cleaning approaches and workings.

Keywords stress, deformations, stope, medbahproperties of rocks, underground mining
system, pillars, predictive calculation, width of belt pillars, stability of pillars.

[0 Isigssdzr h dzj dgdzr | dMyfr lsOdzedw MmMlstsdzB so 52 MmdMmlis
d SCtjlfdzjdedjd3 §tetse sH d dzd fy! Oy OMBT IOF oz Hidz &Lz Rld
MtoJiRdz dzste 3O dz! dets?2  3tsh detsfyls ' 3,0 d3i4( O d3IsHG oz
fsCter 908 h ddii3d f stesH ORI o -cadzffrigd Milpds@ dzy Jiets st B0 dzC

I sCMmMdlsse OW L Odzj %! ~nOOCIsjtedL 2] Ismw ftoj tor
BJLtkzundgdi o 9 dHJ f sHdW Isd 2 dLoJj Misdzw C tso dzj 3 O
HsMisde @) IssIB0tsB h j 2 f dzsh OHd ©OLWKOBOIST 9§ O B2
BJLickZHA®®E] L&Ssdzj Bdzj Isffj 26 tc] HEpROFteBEO jHj dedd tcC
BdzsC On BN dzs o' W o dzjalzts§ OxgHsted® if 610 OQ ety @3B B dzB |  dzC
BJjLtikHd » EyoOmlsC¢ O, ttOL®BjteORBd Mststesd s 0, 3
Bsh desils' 8 SlssH Rteydls 200w s dgads 204 s 7 dHdyj 21U H s
ftesydgze Mmoo wy By Y HE Mdzsw d@s. tsils) tfddztse jOrH jdatsdsds  tiswd
f StctsH Ctotso dzd dzd ftesdMma SHJ dzts, B " dzd or wodzj d
sBtolzh j dzdWw € tctfosddrfs oo odidinsis sz 11 iy or h j i jtoj yd fmdz
ZCOLMr 908 ls dzO L OhMdlsdets]y o dzdwdedj J Mmisj Mise j dzdz ~
thdzso dzr | dOctekzL ¢ d ftod tsBteOLtso Odedd Mo tsHO.

lteddzd dzgj dzdd MlssdzBtse 52 MmdMmisj d3r tcOL tcOB SISC
Misn tcOdzj ded W tclzH dzts G 5, otsmMmMsOs h jets dzgO o j M! fi
sMlsOo dzj dedj dzj dzlssydzr » BrteOdzder 7 yj dzdStsoalz 8 yj dz
tczHdesets o sfigijfl@Ps M oL o dz2 wWr or jdiisyder » Mistsdze ts9

36



bPieso dzv dzOf oWy j dedzs e 5 MsfhlssY dzdv dz0 Bsd "R &
dzj delssyde j fesdiykbsyd § yjdkdSd § § OHJ dd® .

L)gC T EBHCTBO

14/merpos

\ Lc,cm;xﬁa

L mesxy ormopamm 110 60 merpos

tdf)y. uRjdO o' j BEYdsGEH B &z O g dn st 3] ed) dePd
f St §dzjdedd

ot d3j dgdzr | tOMyjlsr EfmMts2yder i OO dgIzEtsdmW
O tojhjdadj LOHOYd 5 Mo g Misdesds H j W istcdzd tetso O dzd
Ctejfd Bydmlsder » LORsHEBS d or tcORBHs S dzls ¢ &0 y @ dz!j
Mshssw dd) &OMMde 0 f§stesH o d8 dLdjddij fted
B » Odzd U MEdrn Mots2Mise telzwf" d~f sty dzj dpdip) B8 O drts ]
dtcj Hdzd J dzCstf)tcvoy julgddzd S(Or By des tsftcj Hj dzd s d 1

(i, =0 Dl G ¢ |G ¥ ¢ (1)
GHf, Mtej Hdzdj detstedBOdz! dz" §j  jteo sdzOyOdz dz' § dzOff tow
fjtef jdzHdSbdzwtedets § desMCsmisd L Odzjyd, HE dzOyOdo

Dl, T dL d3j dzj dzd § ( flgdue®n jfiprdijl) ©BtOL 50 Odad W 9
ftesmistcOdamlso © fted o' j &S ) twhkHr f] Eyjlstd Hj WSt
f StetsSH, d ttjoO0¢ydd yjdzdise, [10;

O, 7T ftetscdatsL dz § fitcj H dad j Oy tew y jddw tj OCIsde
sydfmlsdr 7 LONBHES d o' ©OBBLES (tjOSydw Glsf sSEo

6)ifeinid fesydshisd(khss2ydetshisd) yjddsco f
O My Oldj o GBLOLYJ JtoEysziipisddy d j igistss C ls O dasEas
Hazd s j dzt dzgs?2 §esydesmlsd d Wsted vyjdkdso, [1 0.

37



dtej Hdzd | dsedOd d j g0 (0 OIS deOTdgspic) dzd ¥ H
Jd JOigdAiimls Qagfy dets sftejHjddls! dffsweddl iz tofzE dzt

Co

lc']dz: 0, 15|'(2G'
G,= 0, 5H(,0 -

), - Gn,00J
) - G0 (2)

GHU,U0,TcdzOa dz' | deOYOdz' dg' Q; dzOf tow y j dzdw, [

Uikéetsdz fOHjdedw L Odzjyd, GCtcOH.

[y BOMMdo O I fipkc@des sdzj det® Ml desh j dzdij 2:@ 2Oo dzr
e = 1:07: 0,6. 16MCod §kj 2O mls gl § §sflsdtc0O
BjMlsstety ) ddUelsdic Od dzs ¢ ©Oodyr CctOo dlsOy(d s dad
©Odzj ¢ O% h g7 3Hf jsdchiplsig 2 jOs Gf 5 fesMisdeOddy, It L dzOv
fejHdzj 8 EHjd dzsets o) MO f tHedsmy dos  ds§ to O fy i gzt et
9" tcOy J dzd 2

Co

=1, GO, = 1,001C0,= 0, GHX 3)

4R j RO ¢ ©wWOMUjlk dOfwwyjdd2 o yijddSor fwdej

/. ; //.""- = ’Y' H
,%%%,‘ ” O ,
é//%//%///f/y/ e Il =
iy /4/////,%/%//2/;//;//;/// S |

%

S e e e o

tdB. unj®O € wOMUjlk dzOf vy j dzd 2

RL d34 dzj dzd W dets tc BO dz! dz' R zOf tew 3 j dzd 2 L O fMugd Is
feshstcOdhlsso ® sftejHj ddlshy dL of wOY j dadw

oi = Yu@®S/9
“ miE+gd/ @F OCig

(4)

CHU T BOC M &3O0dz! dg" 4 HIWBSteRBOYdd (MatyHiddd) ¢ st
LOd&zi Y d, dzO0 o' tcOBtSlsOdzdzs] (tetsMmistceOdzise 5, d3;

Sp)S T fizsh OHd Msslse jlsMise j dedes yJ dzd € 5o d or t
f &zsmCsMmisds L Odzijyd, o

midgsh dzsfils: L Odzj yd, d3;

38



E,.ETBsHEdd kfttketsMisd JSdc 0O MmMstslse jIlsfise j dzdets to
a,idhéskOY "Ndeddd sftsted - Yyjkzdsses, dg;
eTSCBL WWdydjdels 1 EOMMsdz® § sStesH.

[OCMMdBOdz dz" | HjWstedsOydd (MrtyHjdedj) f stotsH
Bsy des st jHJdzdls! dL or ttOy j dzgd 2 :
Tfted dOdzdydd dzj § sc Oh jfdedptsi? HztS defigiis dods tstdmstg s H 60 dz

Umaxzo’a_ll < a@ 1m (5)
ifted sSkhizlsMisodd Ctdmtdd §{stesH o §wjH' HEZM j2

U, =028, O 2 (6)

GHH,,To" MO (+ Codo Odzj dzls dzOW ) BOMMdo O f stetsH, {c
f StcsH dzO 9" tcOBSISOdzlzsy fsMisteOdzmise 5, 3,

149:9:0’6 ®’ (7)

GHIjTttOL dBjtc MissdzB © (§ Odzj dzd) 65 fesMisdeodds, d&
) GisE dzts L dzr 2 oMy Is ftej H ded o RO tew y j dzd 2,
feslsdosnj2Mmlsoadjd Sttjfd LOSBHES, of §sddjlsy
COMY SEOS Wlsfsfi € BjL LyjlkO MmyOkdy oL dzys o

OHOo dzdo Odzdw Mbstsj ¢ o §tsyoe kz:
i, =R, (8)
¢ HRi dzgj Mkh Ow M stse dsfls! GHdE2 Hjtejow ddes?2 flsts?
R="& 0 RS 9)

diHdOdj stcdigls&2 CH2 3;

R,yteOmyjlsdetsy Mmtsftetslsdodzjdedj HtcjojMmdder Mishmder dz
B462, tR,2.103 [1O0;
nNiStsdzdyj Mse s 2MmMBEE S C.dz0 1/ dg

ltod bEflsOdatse Cj to®d3 fif tetfj tif figfcdzjoHijas drtsih Butirz 1S O tzts 8 © tizQ
fsH o9 jterndzW ¢ COYHB2 tO®R?s {fisGaztsO©JgE B8 tEdsis® L ¢ e
dz.

v O0Cdd3 B KLOL d3,8) {f HaOM Isf@ dkdaits® o &3

(i =314(D,038D,25(03(4 =196 1/dZ =196s fyZ © 2,0f } ¢
lejHjdz esydsilsd GOMMde O yj dS0 &oy ds i)

[G]= [of8 ,80 5O (10)

39



GH[jl,,= 65 ifPHjd fesydsiisd wkzuH' o BBBOLYJ (BE
S, =07iCEL WY dydjds Mk bbedses shHdkos dj ddw
S, =075 C sl W qudjdzls Hdzdlsj dz desflsd f esydesilsd

Sy 1 CL WWdydJ dagj dddsta@z™ Eydisr o O "o3fids fyls dzd vdal2d |
Eflss2 ydosfls: vyj dds o;

s,=0, ¥5 _0n, (11)

Il smMéd S, ofmj¢EisRl G dydly dgbtsdeC toj Isdz § L dzOUJ
Eftotsh j dedwv teOMmMyjlstse dr MdzijHEZjls tBi jHdddl! o
czHdsets EOMMdea O o yYyjdzd<¢j §t fgKOods dds M ey

Syi=Sn&®,/8, =07175/138=038. (12)
USGHO kZttOodzjdzdj BEHJjIs dad3jls! odH
[&]u :[&]ﬁ]xcg fr]§W . (13)
ZzdqteddzO dzj dzlssyder » ffisteder 7 yjdzditse dB@Esyjils B

PteOodej ded?2 (1), (4), (13) MmyleyglsskEz (KL9lsid {(sld
btcOodzj dedj ki O

A @ +B@@,+u =0, (14)
G H A= 06U §,3 @ a2 (15)
m Ey
090 §,8 @y o o a2 o o 2
I = flEp nIe¥ 10,900 AXQMGE—‘I -(1,203|H-ug)OE—q, (16)
g 20790100, (G -0)0n | & Sig a7)
E E ¢ S+
tdnhjddj EZttOodzjddvd(14) dd&jils odH
Q:-B o/zq} 4¢ u( (18)
[Odzjj ftedosuwikmy fddjter Jhmisd Lso OdedW
sfstedr 7 yj &dS o .
lteddzj ts. 1.
t OfMMudlsOls! hdddz dzj destsyde 7 GYsted 7 d §tesd]
Ehdssdd:

40



H=800 d3; ;I 5 22583 o3iB twmds ¢ ttomdd 2= df TBORICT,2
BiC 5o jd Lesjtdihsidz” g e g=i Is dzts

E, =4C0°f } O5,=0,f75 -
5C10°f 1 O4= 00, 3, o H=4i,6027§1/ &
) W stehzdkzOd (2) d (3) OmMmMudlr e0jd ¢ koo d
| =1,43M,027(800=308f } ¢
=1,0M,027(800=216f 1 ¢
(.= 0,5308+216) - (BO8- 216)05(Co@Z =232f 1 ¢

g, =0, 5(+30, 8021,-6) (GO0, ®[2%
stedzOyd 2 BBC o

|l jzduddez BOSTdiOd dr o H W

MscOfEappdyjd dL or Oy jddw (5) M EZyjbsd (

OB O 90 B3tsets MistsdzB O (f Odgj dzd) dzj f s O j dzgdats 2
1{“0662 3H, 2B

=0,33128308&2/540' =11540 *d;

Umax
p=20DOSD I8y 2 ¢ 198407,
3 5040
B5M . . ; y
| =99B5D38 o5, 3802 - (1,2(23,2-2,0)0-2— = 0,1900°%

440 5040 5040
O75C65CBCO) 38 (23 2-2, 0)6-11,5('103(1- 0,16):-6,63'103.

4Q0° 4Q0'

(§Odgj d&zd) BEZHjIs BMIisOo

] sdz@W Yylsts o MmissdzB J
S, =Q,&, =340 =120d3, O fdtsh OH!
S tej Hj ddd & kSHEIN 728016

) lsSts: i@, G- 520yts T80 d Is

- (+019)° /019 - 40198} 6,63 - 019° /0,036+5,25 _
B 0,396 =53¢

2M198
j 1, des BtsCtsar j

dd3sd 6 2. v s ddv o els jf tejdjdzd ted
s r qumq@o@d; 2i4,,=830,8 J=1@1,% [1O0,
2 [10

H¢s31, 2 d3;

LD
I

N
Q
w3E

}
dzd
2

%o

U,..=0,3 81,2 308 2/0 10 O28,8=1153

A 06065038, 2 — 0.49510"
3 240°

——0’5®5®’38+0,9C"65,3&9—" 2 -(1,2Q232-2,0)00—— 2 =+0,03320°;
2Q0 240

l = .
4Q0'

41



_0,75085 ©0.88  (23,2-2.0) 3,09 16(1 0:1p -22,22 10

4Q0 2 X§
S,/S=016

_- (+0033° /0033 - 4®495}- 2122 _ - 0,033 /0,001+ 4201 _ 6505

Q 2M,495 0,99

1 O sMmdetse Odzd d ftcdoe jHj dgdz" m cOmMyJ stso fnlz d30
ftosd3y Y zlstsydzr = yYyJjdzdiseo d&O §jtedtsH BGleOBSISEd
ftoj HiNlsOo dzj dedz' 7 L o j ffistihylCODAEAZO] igdz® dzy G dgds o j dzdzt
1 sMStsdz S gL bkjndsksecduyjmMSdn MssBteOyj dd?,
sfMmisOo dzW Is ¢ Ho O i stedz” n Yyd zd€ O Hdzw tsn tc Odz tc
fosdjylssydsdz yj Sk o SOYHEBAE St &Pt D) dd,
hdteddze yjdzdStse dzOC @Y HE2 H HEs@dcdlsz” 10m j8dzd & O H dz's
Cs®f j ZMOYydd dzOtekzh j dzdzsflsd &OMMde O yj kSO is
hdteddzO yjdzdStse Htsdy 20 MsMmlsOo dzwIs! dzj oBJdzj 4 3

1JtSBntstd315 slsdjlsdls: , Yt HPUaOWe Al ls M df € @
yj &zd ¢ = Hdw OMMdBOkide O] k2 &FMEG] 5 BLOlsOOB
u’tetscdz,tSLdzf' dZstedzOdz! dzf §| dzOftewy jdzdw ftod A3 todels
yJ dzd € s .

O 2O dydz 2 ©OfMuUjls Hdv cdkkzedd sBsdjj 1000
detdipO dz! dz" 7 dzOf oW Y jded?2 Hteddsj tedets dzg©@ 25 % o h j
BkHjls fOotdjtedy &5 o MdzkyOj] ftesojHjddy M1
RO oW ) § dedese s Mg Rdadflzd widmSCY L difass2 Mise d&sOMMmd
Cdzz B d ZOR, GHj o fsLBEsdiEs] Bifssislydz@hdjCldsf @ sd R R Ots:

JrRurT QUvULT O
1. cdRsdtshse 4. . ltsdLoetsHMmise jdeder | ey iy

B Msstesyygiddd. P.: I tedOY CddecO, 2013. 517
2.1 OtcOdztse ¢ . {. t OfmMudls OLOM] stetso Is § ~ dats d
HsB" yd tekzu. [ .: 1JHtGO 1985. 283 M.
3.6 MmMjdzso . ¢. l Odgnr hjo ¢. 1., 1BIjJjo [
f OtcO3] stetso MilstsdzB 59 52 S H dzts iy dzts 2 dzts 2 mMdMmilsj a3 tc
l totsB dzj o3f d §Jjthy Isdor tcOLodlsdw  sSiHtedj @QFzs2 ¢

J
[ iHERZOKGSHdS? GCdat JtoJ dzyygdu | [ $§PISJiROF.O0zB Ztcg: 8D H
LdSC OJ o [. 1itBIrO0ddSO ftsHL j @3des?2 tcOL

4.5 ©O [ .

5,[J|SISHC{1.LJfI]QCfJ ECOLOddY 8 ftejH]dj ded b tc
f sHL j d3gdzts tcOL tc@B Bls Wjj Is@zezsay.o j B s O: 1T RIRGEBtGY
W d dzd O &z, 1988 126 f.

42



Juvst3avecfvimi ] ILIRC

urs 622.684:629. 3

AJTLIRELTOVRE VLt OafYRM 1 Jtuf)l 1TtR SJIIRLURTE
empfr least3uvRc JJulJsrRm srRIJ[tJRU[IZIM 56t

JrJ? RERuGs [ Il 1 4d31 R.R[ it .
e Odz MCH{Qte iyksanjzdzdzr 2 ctedy 2 kdzdo jtemdlsls
Rdzfilsdlskls ctedscets Hjd&O vt 1 61

O dzdzs s OGP tc OB SISORO B sBHICO ttOMyj O L dzOyj dzd 2
dzj cOBtsydn Btilsse ftod oMCt' Isdd cGdzketsSdn Q! jtose
1*teBddzmMitsets COL! jteO o5 coftfude (1of) ©LOMMBsIt]
ftod odzgjHtejdzedd Ctdi3Bddzdtetse Odadats?2 fMnm j o3 ofMCter sqw
LOCdzszteds o5 Istsdedzj dzj d3. v fMlsOdatse dzj dz@ tshdzsodzr j L OFC ts¢
2O kecs@OHG tcOBtsyYydqr Bistelstso. ldziHtejdzdy Ctd3Bddzdtets
McOBdls! i jd o MCitd ha@PLn fiaOBfifpisO vodzj3zd® f IsteOH d yd s
omMCter sd¥ CtklstsdOS dztsdzdz’ 5 OolstsMi jL HOXB].

sdzs yjor j Ctesyg ®; kS dzsdz MY dicOdzOdztxiz) @B B 5 B ¢S
Emlss2yder 2 Eketsdkz tkitsmMO, SC(si¥%dydjds LOfoOomMO Eflt
lstsdzdzj dz' , Bsh dzsfls! twkHdsEs Isj dzO.
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OF OPENING DEEP KIMBERLITE QUARRIES
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LUral State Mining University
2|nstitute of Mining UB RAS

Abstract A method has been developed for calculating the values of the structural angles of
the slopes of neworking sides when opening deep quarries with spiral car ramp. Using the example
of the Nyurbinsky quarry of JSC ALROSA (PAQO), the formation of-manking sides is considered
when implementing a combined opening scheme with stkegge car ramp and a tunnel. The main
regularities of the influence of the opening parameters on the slope angle-wbrkimg sides are
established. The introduction of a comhdrautopsy scheme will reduce the amount of stripping work
by 3 to 8 times compared to the traditional scheme and the scheme of opening witlogteaar
ramp.
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COMBINED GEOTECHNOLOGY FOR THE DEVELOPMENT OF ORE DEPOSITS
WITH THE PLACEMENT OF DUMP TAILINGS

POGHOSYAN D. K.
National Polytechnic University of Armenia

Abstract. A new combined method of operation has been created, which combines the
advantages of open and underground mining with the simultaneous formation of underground voids
free volumes for the placement of tailings, which together provides high technicacandmic
indicators of ore mining and an improvement in the environmental situation.

The main characteristic feature of the new method is that a powerful and very powerful
steeply dipping elongated ore body in the upper part is mined by an open pitb&luenthe open pit
bottom in the ore body massif, transverse vertical vehllphragms and inclined walls are
preliminarily created on the side of the sides of the ore body, after which, laterally bounded by
concrete and reinforced concrete walls, teraporore pillars are mined out by a system of storey
blasting with endface ore extraction, where ore breaking is carried out using parallel blast holes drilled
from the bottom of the open pit. The result is an underground struatbeambers that can beagsto
house tailings.

Kewwords: ore, combined method, chamber, wall, development, tailings, quarry, underground
mine.
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ENSURING SEISMIC SAFETY DURING
OPEN-PIT AND UNDERGROUND MINING OPERATIONS
IN THE CONDITIONS OF THE SARBAYSKOYE DEPOSIT

ZHARIKOV S.N., KUTUEV V.A., VASILYEVA L.A.
Institute of mining, Ural branch of RAS

Abstract With the combined development of a field with the condition of conducting
underground mining in the legal array of the sides of the quarry, the issue of joint production of
drilling andblasting operations is acute. Usually, the construction of an underground mine begins with
the approach of the depth of the quarry to the final marks. In this situation, if there is a volume for
posting boards, it is very insignificant and blasting workee close to the limit contour of the
guarry, behind which the protected massif is located and in the future it is planned to conduct
underground mining operations. The main task in the production of drilling and blasting operations in
such conditions isot preserve the stability of this array. Timely shielding of the explosion and the
creation of rupture surfaces by contour blasting reduce the negative impact of the explosion on the
board, but do not always prevent the propagation of stress waves caukedeigmic effect through
the array. Therefore, limiting the seismic effect of an explosion in the contiguous zone is just as
important for the stability of the array as professional skewing.

Key words: blasting operations, combined field developmeng limiting contour of the
guarry, the seismic impact of the explosion, the permissible magnitude of stresses in the array, the
permissible velocity of displacement of the array, velocity of seismic vibrations, the permissible
distances from the contour tife quarry to underground workings.
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RESULTS OF INSTRUMENTAL CONTROL OF THE PROCESS OF SPHERICAL
DRILLING OF TECHNOLOGICAL WELLS

REGOTUNOV A S.,SUHOV R I.,GRASHCHENKO D A.
Institute of mining of the Ural Branch BfAS

Abstract. The article discusses the issue of express receipt of information about the state of
rock mass, scheduled for explosive destruction, in the process of rotary drilling. The description of the
equipment and technology for measuring the parameters of thig doiiting of technological holes
on the pilot block in the conditions of the Uralasbest pit, providing instrumental control of the
parameters of the rotary drilling of technological holes is given. The main results of the performed
measurements are pressd and analyzed.

Keywordsrock mass, rotary drilling, technological drill holes, energy intensity, model,
equipment.
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EXPERIENCE OF MINING EQUIPMENT IN THE CONDITIONS OF
LOW TEMPERATURES
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Abstract The article describes the experience of the main mining equipment in the regions of
Russia with a harsh climate. The main reasons for the decrease in productivity and breakdowns of
mining machines are given. Measures are proposed to avoid the adversefdtier air temperatures
and other factors on the efficiency of the equipment.

Keywords mining equipment, hydraulic excavator, northern regions, low temperatures,
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[desed] cettedesHtsBr 908 h dj ftjHftedwisdw ¢ tsfiyfigd
dzj fridsstsy H j dzd 2 slsCter Isr o3 M smtse tsd3, dzOrn SHW Isfiyw
Cdzd 3O dui MEdizd Emdase §uisqd dz' jutc§ OG! jaff ¢ Jos ¢ ¢
cofOdlse, ¢f cujojBORBOL & s Oy ETY R v o
¢ 53 Ogladtsldzs e ,d3j sOEmlzg | fL SdJ fIs] BifsiLta®se" Mdzj ¢ 5
Mddz dz" j] o9 jltc® d yoOfmilsr j IskzdkOdz lstedyOlsj dz@ dets o
BON ddz dzO { B iglie] AY tod

[T Is fsCOLr 90j s, Yls ts ) C O jsigldcolzjL 5 yHhiizEs
sSBtstezHBS Odzdw dzO C O! jteOn, AR tsdz@ ™ ,d 7 iV B B dz' PO
Mz yojo dhftsd L ks s totafH teip o vixff 0y jj dg'S de'j 78 Hsk P Old
[ded ttLotsdzwels tOLtcOBOIs" 9 Ols! dzso " j B Misscts:
dissydedSso | dzj CltetsidzOB 3 j dad v .

[MtsB j dedzets d dzls j defnd o dzts o dzj H tolg w0 cdf@ tetiOte jozd tytg dn
ZORBHWh gAY o Mjojtedy 7 tojcedsdOn, shEzh jmse dv
MewrLd M 1tIsdds HtejHMmMsOoadw jls ddasjtejfm OdzOdzdL |
dzj B ZOesftedVIsdzse s o dzd zled W Wiled C S o dads Nty | OB lsts T

{ Hdzd O3 dglL fjtor n CstocdzgsHiSIB " 9 O h d R ftoj H
LS &zzOkOyds Ctekfd 7 cdHEOoaddyjmMSdes {CMCOs
Eindzseo dwn, BT &O ¢s ¢ off [N [GtOHQ jtc @eOxds QGO Rt §
1-135S hfr]sd@@ad:s;fnlsq’dﬁtéﬁfn@rs Y9 BEosetstczHso Oded j d3 ¢ 5B o
Hoj BGdjJ Ctkzf dr j-2 8309 dige ¢ s dpd o di| fipls G fyigd ¢

70



sBBtczHtsSo Odzed § d53 ¢ ff oW 3OV dzstf O
ftsLotsdzddzO tsyj dzd Is dzOH j ¥ dzts fjls !
fsLotsdzwe hdj sBd M Jjudls: L WWiCIsdoe dzlz & tcOB Sls Iz
EmMzsoedwr cSkksdd. 4 Eyibtdh fskzkyj dddzse s tsfr 50O,
dztseo r j d3Oh ( Higbhelfdfticly BR 5, dd&3j s " dj o d3jdflsd dstsfls -
l shBtcjy 2000 sOBY @S OdEE SEp LAGjudg! ,dz dzO ntdsH W | d3f
CteSHO | seddz MEO, B"dzd 99 jHjdzr o 1 CMf dzEOOyY(
LiebherrdstsH j d®&f9 2R ) C o h tsd3 odfpf s GsiPhs'zac O7 9 tsL H Iz A
foj Hf oW isdv OdEisA4 8Bk, zMO dzj ssds 1 tsHOOEA@FQUAEHfJS ¢ H

&) . RE 1 Cif dzz Ok
%WIGWHSJJOUSIISOF Qg telg ey

otLHERO Hts 90 %, dOBA&s HOddM! Mdd dz' j Mihdzj ¢ s C
L Isdan EMdzcodwa tBJ HBONddr 8CO0L0O0dd Frtesh dj to
CHddCj c)Ofsdd 26d7% sdatf Ogleckd & ¢ te® U Eteitc OB s &
4Cfr]§®bi&bh®lﬂ?£9400 ] odsjMisdk®Mmls: ¥ CwsohO 22

I ¢f ci1BCMdl uvdkOROEs sazOwOEPEZ2@OL IS Ols!
L C MG Oo Obs s eCalrmltzyBdadicflzd 5080, ddjshd2 ok Mmisd dst
) SLHdzsjdgd B OS b dzj dz cGdHtOs dztsyf HIL G5 01 G 6 Ky Qs & st
Csoh O3 ®mHdz0 Bodjj § ok dzOMitachiz@t o fz@d S (sakT Doz d
pdgj flsd sfis! & 3 S BN PHLBE'E (cckL Sk cdotds? &C
Gl L tsdasls) & ISUAfssdgBsdhstedttss Odzd o' MsC ks o
@OH j 3y desfyls! o Mbtser n kmdksedwrs (iMfkeddSd std

4 2003 6etsHO o (cSkkdd dO wWOLWGJLJ ¢ Js dzcted
Ho O CdHLOs dzd ) HEED 4 SHEDoPlsEsiPNsd BsMisO s &G dsdgh
sBEietso Odzd j @3 ¢ BB COIsdZOW dzsf Ols©e d HdL jdz' dg" o5
LS zkOOydd ftejHitedwisdjd Br dzd fedBtejlsj dr
oMCtr "dFy &7 ©OBBISOL & M@y Ojsiss " HSTHOBOOFZdM O 3" | B
KON d dzf CtSdSUt@JdétﬁdZﬂSltS‘ﬂS@OOO ) o dsj Mls dhdsts Ml b3 Bz o N (
HsB' Yj bkoedvw ftoddj dv dhv ¢ dH s®dted i dfHS d24 300 §¢
ZH dzd dzj dzdz' o3 tGOBtS'qdd3 SBBtczHtS Oded j &3 o 9 Oted Odzls
tcOL B j L § Zoweurer RORB8BEZ i o d3j fidoddes Bl Y § 'Cls
LSy &zzOkOydd {lkdn EONddz §85C 0L Odz oL dtsy dzsfyls!
AL SR ] jcOskwOn.

10 1 sdvtedr &8 Steotsd, &O COk! jtoj ¢ f cof Olsc
sB dzOMiIsd , nBtotsh dJ tcjLEzdz! IsOlIsT fsCOLr 90dzd HoOO
RL90u M odijMddsmb: 61 sQitygh OO BdRZdz 99 jHjdz o
CdHOs dZd Uj MS R 120 M& Osts@sthits d Ctso’h Op 1B, 2020 G tSH
fojnfedvisdd tOs a@pillar G fjjrdo Odsfsts 6040, ddgj ¥ |
o 3 fls d dBrefilsh »

I 10 cujojwOdkkOLe o oOLhOdejd MEs2 B &O
cdHOo dzd yj MS dj ! ¢ icaoplagss] &€ s&f 0dz6 § 3 0 ] o &
Csoh O3d5 wkduf 60d&BMISd B3 Mls? ¥ BugyrssRM-ET ®&soh 53
o 3 flsd 3t MERHAEMS S s5d5 o d3j MiSd d3B Misdlerdits Hdf ezd R
9250 f) Cmohtsd ot Misddksfls: & 15 d

It dmy ze dediEfyr g 65O ¢J ¢s O@dzh e JROCHEY dzj

ydlsjdz dzr 2 sfrils ttOBBIST Ctozf dz" » cEgE®B®DO dzd U J

J dzd #3000 fq o d3j ¥yls ddgstmmjlsdzdt  {CutHo5 0 1 1fy dp &4 Mls

&
O}
&

0]

H

: O¢ x j Carpiltgiibdzd dizd v ouv 6060 M o dsfinlsddsh
sjotej d3j dedetsj Htetso jJ HJ dzd § tQJGdzOd34dzlsdzr: s j Oy
M OoObststetses tsBjMfjydeaOjls o MsCkzs 1 WWjClsdoe d
BY J

71



[ desesdzj Isded?2 tsfrls €M dzkz OIsCOnNLdQ@fo Ods dsHotis® o ded@y
ZOrsHWN dafmw o Mjojteds n t6jcdthdBi sHipsdds | § $is
fsdzcdi3t¢ HijlOdzj?2 d OctjcOltse 1Isdn dB@BOhddz, O IscC
1 JBBaHdBs tlsdkjisdls! , ylsts tojh jdedj IsOH O dztf dsta T
sBtStezHtso Odzd W, [zo g tied y b gzdz” det G5 f GUSUAPH dztn @dsONpdfd 1
Emdzso W r RtdzoHdsets ¢ dd 300, L Osdmdl s &dscd

v0OC o EmMdzsedwri ddL SCdr Isj B3 jtcOlkzte £ G dHtO:
ftedosHtsdg o MdMmlsj & igsfed odsdztcafo BH O RasHwWIls L fyls
HOo dzj dzd v . lteduyuddes?2 wodzwjlsmpw Ists, ysts ftod fto
smisOdzs o ¢ § HL J dzw o, Mdzj Hse Ols j dz¢ dzts, G dHtE
tckzC O 59 . R oL @3ty dzts dzs€ Odz' dztsjj dzfiffdteiedsijte L O . j
1 S &z Ols Oy d tsdzdz’ n Mo s2 Mise tejLddeslsj ndzed yd MS dn
BOjtedOzso. [ tsekls ftswadls: mMw Istej hifdeddze .0 ylzz &
dzd L € 52 Is | BIC jcizQOEB jj s oBLHERO dzOBdzé HOJ Isfyw L
oW LCmsdHE GBisEy ) ¢ IS¢ OO kO C ts@egj teiislzts ¢ 5 € igfDAe Os 5
cftoctsH Qo dzd @O tletids g o " j 2 N dHCtsMIsd ftsfdzj §tetsH sdzy
u’teq’a,jfr]lsq’ ¢ oL HEIsd® tckC Qo o MsC et HOo dzj dz
CcdHiesBBIsstetsa . 1 tod f s5dzdopjdazdids My j dftizifit€ O IsHizotaf ¢ QLIsQ it
LIsddz o sfydzj Hdzd Isj dz! des ff tesflstsw ZO0 dBsttsL |, (
tcOL tcOBsSlsOdzdzz® ftoesyjHEZteE LOfEMCO GBtSttkzHBO Odad
sfkh jMsodvis! ftojHikMSCSots?2 (toscie] oshdAh @ kAl CHf
sfdeso detse s Hoa G OIsj dzv X j dzOIsj dzt des dL B j G OIs! RBOGC
cdHteOo d&zd yj MSOY MdMmlsj BO 1+ SMSCOoOEO. s o ts a3y
Isj &3 j tOIskztcOR dzOB dz¥ HOj Isw L dzOydlsj dz' dats ¢ sd
OCS Rz IssgOtBHdIs ) gz J demMdo detsy § OH JdedJ J dBS sMisc
COyjfMmMbej twihjddw 1Ists?2 ftesBdzj @3 oL By des (|
odzzlstcj dgdzd d3 1 dzj CstctstsBtsGtcj otsd3, MlsOBddzdL oz f
O OBkt GBBzHSo Oy WOSuHfwipscI R §J ]

Bj Is Odzdzj oL dzdC O ls Mmkh jMmlse j dadzer | Isj ted3d yd M¢
tokztf C sfls’ . rdzv ftej HislsoateOh jdzdw MmJte! jLdzr = f Sd
CMCOo OO, | Mmdd Isj disjfizisttefdPasd(dEspEapddipr j dzd X J

RLO®JMmlsdzts, Ylsts dzOH j ) detsfls tcOB sisT Ctstodz nm
SftjHjdvjlsivy mMdmlsj ks i kjrddyjmMSsces B Mok
ftotsmistsj o GdHtOos &zd yy M< dn 1 CMC Qo OIststets o ) tcj d3
dzj ftsB dzs HsCdeh] s Odzgso € RBOh Jdz dzO@ toj BBsdzls, O O
dzj SsBRBHd B 7 Hd&Y Motsjotj d3j dedets?2 L Od3j dz' d dedL
fjtemMcdzOodzO ( 3Oh ddzd Mistse d tj d@BsdsddStse) . #1509 (&
1 EMC O Olstster , dd3j ¢ Is Ledigdz U d g50 biplf bzj & dffegidmee® Lnds HY
ZOh d dz gL Mstesvw dzj sBrSHd B o' ff sdzdzj dzd § B 1S
B stz stesydz' = d otMMlsOdsodlsj d! df 2 tOBls
L dzOydlsj dz' dz" J L OlsteQOlsr otoj 3y ded d fIfujornciBldos. t d
Btsdz' h d dgfls o §f tc thhfalzoyt©OH plsfmwy oBdzZdL d L OB SV, 9 Ctslsts
Isj B j tOlskztsr odzdwels dz2O0 COydifmsets d fHosHsdydIs,
skCter St otSLHEZRj. 1Gibtdkz HEY s jHjddY toj
Yyofmlsts MtsL Qs ffw dz" ffj J slsOf dzd o ©OJ 3" f sdgd M J dac
SBBStzHBS Oded j d3 d ddeMmistelz d3j dals O d3d .

o yjdr wsyjdtd WVW]jSkdedshisd §jtejyudmdzjd
O 0td?2, d fodoBsS cttodsets SBStzHEs Odedw §tod |
or f sdzdzj dz O dzOdzd 3] ded@BAS Is ' d HNs® deded W J M@ - oz L dgt€ d® o

~110 - S —

72



BJ Misstesy Hj dd d,
Mtse ¢ k1§ dats ) IsCddzdlf de@Idedtsw jdasE d -

I ¢COo®L! j.j

¢ Odz dats 2

I j&2Fp131

tejLEzdz IsOIs§
QolssmMOdiismo Odzts o .

v OB d&ZdYyo 1.

B ' dzd
G 5 tc dzts 2
sBtstczHtsO Oded j O

ZzOR sHWHh | dizgfpw

[ dzd s j dz dztsfyls

o' f tsdzdzj dz'
BOMM’

c 5B tOIsdzOW
d-75583. ¢zdizy fted d3j 6O
- to tsod@sedRizsIsHeOdg i -

9 SstcOmMdzsw eME s d3

bfdzse d 2 ©02 5O s

dL 3 to] dalfty?
GdH©A@EETPBOJ dn

s ©B dz. 1

L 2Oy j ded W

fsctekL $d ¢ fstedzs?

CdHEEOs d&zd Uj MS d &g SdsDis DO OB St6 5 d3

Yooin [1omoy TEIEIl [suia |jowoy (M)
nogshe @ BBy sgppL ¢ C2SBEMOBE @SB pp g

1 ] &§5p85 111 2,03 55685 111 2,34

1 ] &§5131 110 311  &§5131 110 313

] &§5131 105 3,07  F5131 105 3,30

] &§5131 106 3,09  &F5131 106 2,58

1] #5685 111 2,00 | 55685 111 2,22

] &F5131 110 3,31 G531 110 3,04

] &F5131 105 313 G531 105 3.05

1 ] &§5131 106 3,05 J F5131 106 3,03
sOC odHdzts L IsOB dz. 1, ftetsHtsdydisdzill3dzts fiyls ¢

fshis Oo &858 dz3BIE3] dz,

[ dzd s j dz' dztsfyls

Mt Hdjad 2.

i tsdzlz v j dzdz
t smimdd.

a3z o

1T dz OS¢y J

73

Yyqdsdz0 ftcd OBl
ltedo j HJ dedz §
L OB sV 3u PCXOMLO0 o G sistsla ¢ s 3O tedz” -

or f sdzdzj dz OdzOdzd L
1 CiC 0o ObmP@ 09OBO & &Bj MY BG@. 2019

CjLEd OISt

O Oo lat iEFEERTSE O @O kFidsd was 2
1 ¢S Oo OlssEO

gL d3j o dad

Hd &z0d3d ¢ d
GsHO (

1 € Arpl Oy
Izsf OlS’0® @ o Isotsd) Oty t<Chr

ftoedo ji
Hdzd Is j dz

f tetsd



Q s Pfp—m5

300,0 287.3
262,6 g > >t 278,2 554 7
250,0 238,2 ) =
215.2 217,0 2157 2254

2000 [ F 17720 | 194.0

150,0
100,0

50,0

0,0

& & & & &K &
& Q@@ A S

tdml ebdL otsH dIsj dz' dztKigrisatsuPCX0MPE00 ofCds tsizjCw yOd3s 2 0 1 ¢

Rucd Mo dldets, yYbt L O L ddsded jts lsdgjdipy \f iz S56ES Ao Chits.
sOMmMmr, O L0 djlsdedy 3 fisw WP, figs g Rie 5 ls Oo Hdzdkts %6 B
I setelyjdzder 2 L O Lddsk B jdi3 cetstdrs?2 &OMMr MMl
dzj sts 24, & & tc@LOE A, ftesdLotsHdIs] dz2 dztsfyls 1 €M¢ O
BOdzts tSlsdzd yojkmw s jet ftosdLotsHdIlsj dzt detsfisd o

| SHs9 OV ftesdL 8 SH JIs KalnatdgBA3 190 01 UAPC Q OIS 1§ Q@  dz(
2O bktesodz ftetsdLoBHdIs] dz¥ dztsfls  dEdz@ds=eizgfswds BA od@d hf
ftejHfitcdwisdwn, ©® BBEOMIYWA M d&jdzjd MEztese '™ &3 ¢ dzd

Rfm SHW dL sfrisO 1+ CMMf dzEOIsOydd GdHtOs dzd u g
tcj edsdzOn t sMMdd, By dzs MH § dzOIs 9r aftsH & IsB,
or hj BBd esftcdwisd?2, s8] Ot dzo0] sPBsED oW EMmdz
Isj B j tOlskzts.

JRu[T OvULL ¢

1. [otHS.deSststadzs’ j toOB®lsr dz0 € Gdots j fic O, 1 DY T2
253 M.

2. sBmn bozdZ3O0Kzsf)lsezOEzPY ddz. [ . : 19 8T .d daslnds tefip.j d

3. [ Onrdets, 1z OHRe.ddg @H J §@As'mfstedz” = 1 CMEOo OBt
h OQtesh j ydesets Bltcjdzdw 90 \Hip@eBE dw 29 & j B tcO. [ .

4 . [ itoLdg S s vdzj Otgj oz Is)j.2 dgyO2LF rlls f tod d3j dzj
COte! jtodz" » G dHtcOo dzd WgniaSuMiningt GefmanPdz®@ Is e a1 f tod W Is d
t siiMd ddzs jJ wmestctczHtso Odzdy d 1 dzj CIEROsd3j -~ Odzed C ©O. 20

5. 1tHltdd timMEitsi| sBGdEytso Odzdy ¢ Ot8-j] cso :
duf . RoLH ¢f O2deddzc [ jHGO3 Y Ge, 2013.

74



6 . ] sHY toded i lkdzj iptc Qo dzdlsj dzt dz 2 O dzO dzd L G C
BjmOded yj MSdr §f €@GEOD OdetsfcB®lots) / / | Stodsi6l. ) ktcdzO dz

7. 1 GHbdkdIkdif }. CWWjClkdodsMmls: §toddj daj o
1 CM¢ O sz B Ols § sor h jdzdM/ d s W@ f3) dzed) daglzts i ls ¢ .
h 1 .46 5.

8 . #4CBjdzj®9 [ . C. dtse jtoh j deflsea s Odzd j € tsdzfmls
Bsh dzr =7 € Ot j todg'dam Gl SHIMEODodalsysitdiise 1983~ Bistode’. 2 53Xzt

54.

9. wdzj MOjfef "us. ftod B daj dzd W d fEjdeetalChpddiicuy) iy b
1 CMC Qo Olststetsd / 9 | lsuqtgOW B w@CIs. dzOk 1§ dzis . (S t
C stcdzsfste®@ldaigtsc s jeedde 2 H, BRI ABOHEE®Y 2000 6. w1l B: [0
1 OotsHr e, iIB00. wuw. 31

10. sdzj HOtj a dzj i 1 . RMMdzj H 59 Odgdijs¢ Obo ipdgtsfedd 2
Bsh dzr =7 RO’ gHcOo dzd yJ MS/HLR O C O OlsBistEdr H 59 O d
slIsCter Is' » G Sldzdint 2D p B dte@Pd3E20 [ JIOH 2 2Ot OH dzts?2 o'
¢c| Stodets] tBBtckzHtso Odzedj, i 5@ " UgD dzff tc Bdztsr O, | 2z | Ot
stesCkMm. ¢ &MY &

11. wuwlstcj dd dackCdigodzjd. [l tedd3j dzj dzedj tsBtcOlsdz" 7 @
zsf Ol ftod wWOLWOBBISC] My dshistelzC Is Zis/dz" F ts iz dzts iz’
sBtczHtsSo Odadj d 1 dzj Clstedbid®y -~ Odzed S OG. 2011. -~ 1. s

12. dlstcj dz Had S eselzj dah.od . [ 7 [If f tod d3d dzd dzd W sB o
G'CthGOE)dZdILJfI’]QCf.—. dzslf Ol d&zO oL tej VU OdbgaEL cvg. ¢ stk
201 81122 . o .

13. dlstcj dz' Had € tReffmdej H 50 Odzed J 1 CM¢C O Oyd ts dzdats
CdHtOs dzd Yy ME 5?2 desfi@ls'tclzy s dzok \J OB e B dzsc dd o
G sdz dis@mdzgls d 1 € tsdets d3Elsij tc § 1@ deg @ ff fis €z0 dz! dglats 2 dzO L
ftecOCIsdyd MSs?2 Cwoda jtoj8de®dd. 1 jdzsets. 2010. 4.

14. UER®Ctso 1] dz@N jo (¢ BIOS s dutcOQo dzdyd MSdJj t
zsf Olsr H dzw tcOL tcOB SIS d d3fn iy tplf s £ 2 € 5 @ fg figO : s
Al RCResdz? . p7, M1984.

1I5.Adteimtsd . ¢l dej Hisjdedj dzso’™ n Isjrdesdzsed?2 dzO
sjrdzdud MEts] (B dchkcds jflAdFdL o s MBIOEG, / v G tsd

16. zbj2fzyp2edz) HOte [ " Is. Vaf@®Pr st dzd ™ e
5 odzj Hicj dad G'dHtGOE)dZdI{JfI]an 1 CMC 0o Olststetse dzO
f tots 3’ h dzj dedzts nds.! . §52 007 .

17. Zj2dy2qd Olstse JIftesmMs d b dy HOtpasj Hilse O
ftsorh jddw 1 WW,JClIlsdo dgtsfidsdrn 1 & drHf telreOdesdOowyidiff¢ ddBs i € My
COtc! Jto@rRf /c SYellslszOdz! dzr | fHtosBdzj FF tw©WOLteOBBISd €d
Mtsotcj dq3gd dzdetsy MMmistsw tizd fdzdy = (4 ez CEBHPEQiEE] ¢ sdW .
¢cf dtwd2020.1ec Sklsdw: cSCEbdd{fiZysOdzdizOL, 2002. 4. 93

75



Urs 622.235.213

¢s 3 R r

I {

AfCA4RL ¢. 8. ). popurdtrsL] &.1.
ALl RdzMisdlskzls eBtedzsets HJ dzZO vt t ¢

1o
)

R

R {
? R
]

o] 7 I b AR
1d1d 1 f

A g

g1
Cluv
T

A e —
R~~~

[
{
}

—~ — —t

(
R
®

%%f—‘

H
1
M

{
o
{

[ = G
—_

——t+ —
 o——

U
1
]

N — o

R C [ U
J RI[1 11
Y {rru(]

—+
~

¢ dzdztsIs O Y devj H s Oo dzj dz toj L zdz' IsOIs'M¢ sOEshipideddz’ & j Ifts ddg)
ftotsd3r h dzj dedztsets Bz dzr Mdtsdzdese 5 oL t6r 9 YyOlstsets 94 h j Miso (
HsBOodzj dzd jd3 ©® d2 MshisOs Ctiftsdy destse OB Oy dzts 2
qdzd yd dtetso Odafiufte 'lsoOd 1o 5@ J) ig®a dz' 3 Jesdijyzlssyd &dd HJ

fesds’ N dzj dzgdg’ &7 bkMmdzse dw i GOt j 60O uwhflso datsotcdjnde@ o L[ T d dgt
BjyHE MCstsmls! ¥ Hjkbsdoydd LOGYHO 11 d dOdkdydj d f
fazslsdesmis: s 1 1. Jd@def stog HE G R2PYdB{ M t6OL dzd ydzg' &3d d
Ctsd3f sdzj dzls ©Od3id , Hdzw B M jyjdedw LOwWodzjdedgr = HtotsdL o
1 1.

sdzt yjor jf heagoOdzj dzdzets ] | @Bz dz! Mdtsdedetsy oL tc" 9 YyOlsts
Hy ssdzOydd, HJIsBsdOydthdatels glzsBBcOT b jtcdMmisd S d,

EXPERIMENTAL STUDIES OF DETONATION
EMULSION EXPLOSIVE NPGM USING INTERMEDIATE
DETONATORS OF VARIOUS MANUFACTURERS

FLYAGIN A.S., KUTUEV V.A., ZHARIKOV S.N.
Institute of mining, Ural branch of RAS

Abstract The results of fullscale measurements of the detonation rate of an industrial
emulsion explosive (IEE) are presented NPGM of the "100" and "70" brands with the addition of
ammonium nitrate components of various manufacturers to their composition when initiating
explosive chargesekplosives) with different intermediate detonators, in the industrial conditions of
the AElIl doradoodo quarry of ASovrudni k LLCOo. The
explosive charge and the presence of a dry phase in the composition ofvesplasi well as the
density of explosives, has been established. Recommendations are given for testing explosives with
various initial components to ensure the detonation characteristics of explosives declared by the
manufacturer.

Key words: industrial emision explosive, NPGM, detonation velocity, detonation
characteristics, explosive density.
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POLYGON RESEARCHES DETONATION OF INDUSTRIAL
EMULSION EXPLOSIVE POREMIT 1A

MENSHIKOV P.V., KUTUEV V.A., ZHARIKOV S.N.
Institute of mining, Ural branch of RAS

Abstract. The article presents the results of a study of the detonation velocity of the poremit
1A emul sion explosive in cardboard sl eeves with
conditions, as part of tests for the completeness of detonatien they are initiated by different
intermediate detonators. Based on the measurements, other detonation characteristics of the poremit
1A explosives were calculated. The measurements were carried out by the rheostatic method using the
VOD Mate digital aitonation velocity meter. Based on the measured values of the detonation velocity,
the geometric parameters of the explosive charges and the actual density, the calculation of the main
detonation characteristics of the explosive poremit 1A was carried\sw.result, calculated values
of the critical diameter of the explosive charge were established, which confirm the values of the
critical diameter of detonation in a steel shell according to the manufacturer's specifications.
Assumptions are made abodltet reasons for the discrepancy between the actual values of the
detonation velocity with the characteristics of explosives specified in the technical specifications.

Key words:emulsion explosives, poremiflA, explosive density, EVV detonation velocity,
chemical reaction time, chemical reaction zone width, critical charge diameter M&DEDmeasuring
equipment (Instantel, Canada).
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ON THE NEED TO COMPLY WITH THE BOUNDARIES OF THE MINING
ALLOTMENT DURING OPEN -PIT MINING

NAZAROQOV I. V.
Ural State Mining University

Abstract When obtaining a license for mining, a preliminary mining allotment is provided for
work, which is subject to clarification during the approval of the technical project. In case of going
beyond the boundaries of the specified mining allotment, the sulmsailrisks being subjected to
criminal punishment for unauthorized use of the subsoil. To avoid this, it is necessary to conduct high
quality engineering surveys at the design stage.

Keywords: mining allotment, blasting, violations of environmental prtitec legislation,
subsurface areas, volume of minerals
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THE USE OF MODERN MINING AND TRANSPORT EQUIPMENT
IN THE DEVELOPMENT OF THE VERKHNEROGOVSKOYE
COAL DEPOSIT

SANDRIGAILO I. N., AREFEV SA., AMELIN A. A,,
SHESHUKOVA A.E., KUZNETSOV A.M.
Ural State Mining University

Abstract The article analyzes the prospects for the development of a large
Verkhnerogovskoyeoal deposit located in the north of Russia. It is proposed to use modern mining
and transport equipment for mining and stripping operations. The expediency of usinigedeep
mining complexes for dredging additional volumes of coal is substantiated.

Keywords:coal deposit, higltapacity mining and transport equipment, mineral losses, deep
reservoir development technology, deep reservoir development complex.
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STUDYING THE GRANULOMETRIC COMPOSITION AND THE CONTRAST
OF BRUSHED COAL FOR THE PROBLEMS OF INCREASING THE QUALITY

POTAPOV V.V. POTAPQOV V.YA., TETEREV N.A.
Ural State Mining University

Abstract To solve the problems of improving the quality of coal mined by the underground
method, it is necessary to apply the separation of coals at the stage of cleaning excavation. Preliminary
separation is the most actively developing direction for improving the quality of minerals.

Keywords:ash content, rock mass, minerals, fraction, productivity, deposit
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APPLICATION OF MOBIL E PRODUCTION AND PROCESSING COMPLEXES IN
THE DEVELOPMENT OF H ARD TO ACCESS DEPOSITS

BOCHKOQOV V. S., BOCHKOVA K.V.
Ural State Mining University

Abstract Gradual depletion of deposits in populated areas leads to the need to search for
technologiesequipment for the development of hdodreach deposits, which refers to deposits that
are difficult to access due to the lack of appropriate infrastructure. To develop such deposits, it is
necessary to analyze and develop new approaches to the developdepusits. Wider use of mobile
and semistationary crushing and screening equipment. Transfer of ore preparation on a certain scale
directly to the deposit. Use of remote telecommunication technologies to control mining and crushing
equipment. The usd monitoring systems for the condition of the main components of the equipment
used to implement maintenance of equipment according to its actual condition and reduce the number
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INDUSTRIAL RESEARCH ON THE EFFECTIVENESS OF SAND SCREENING
WHEN INTRODUCING THE GIT -32 SCREEN INTO
THE SCHEME OF FLUSHING INSTALLATIONS

KOROSTOVENKO V.V., MEDVED N.V., MOROZOVA E.L., MOROZOV V.N.
Siberian Federal hlversity

Abstract The article presents the results of an industrial study of the screening of easily
washed sands during the bulldozing of placers. The screening efficiency for the GIT32 screen was
95.696.6%, which significantly exceeds the screenifficiency in the ASK700 and ASK1200
scrubbers, equal to 90%. The losses of the useful component with the galley amounted to 11 g/m3 at
the output of 74% of the screen power. Based on the results of industrial tests of -8B #fating
screen, it wagoncluded that it is advisable to use it on the washing plants/G&nd PKS.200
instead of the ASK’00 and ASK1200 scrubbers when involving poor edsywash sands in the
development.

Keywords: placer deposit, metalliferous sands, screening, disiiegr scrubber, washing
plant, overath and undefath product.
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REASONS FOR REDUCING THE ENERGY EFFICIENCY OF MINE
DRAINAGE SYSTEMS EQUIPPED WITH CENTRIFUGAL PUMPS

T. 1. YUSUPQV, UGOLNKOV A.V.
Ural State Mining University

Abstract: the article presents the reasons for reducing the energy efficiency of the operating
modes of mine drainage systems equipped with centrifugal pumps. The authors note that one of the
reasons for the high energy intensity of mine drainage is the contamiraitimine water with
mechanical impurities. Insoluble solid, mineral particles (sludge) contained in the pumped water lead
to wear of the elements of the flow part of centrifugal pumps.

Keywords:mine drainage systems, centrifugal pumps, energy efficiamsrating modes of
mine drainage systems, mine water pollution.
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THE ALGORITHM FOR LONG -TERM MINE PLANNING IN OPEN PITS

BILIN A. L.*2 NAGOVITSYN G.0O.!
IMining Institute of the Federal research centre "Kola scientific centre"
of the Russian academy of sciences
Murmansk Arctic state University

Abstract By combining analytical and mathematical methods, an algorithm for automated
justification of deepening direction and mining mode is developed. The algorithm is designed for
deepening system of development with concentration of mining works, linkingfispexning-
geological conditions and given technological restrictions of development system. The algorithm takes
into account changes in the rate of deepening of the working zone of the open pit during different
periods of deposit development. The algartkingles out and allows to overcome the critical period
of open pit operation. The use of the algorithm is shown on a conditional example, preparations for its
implementation in GIS MINEFRAME are being made.

Keywords open pit design, longerm planningmining mode, intermediate positions of open
pits, automated mining geometric analysis, operational overburden factor.
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THE USE OF MODERN SOFTWARE IN THE DESIGN AND PLANNING
OF UNDERGROUND MINING OPERATIONS

RUSSKIHI. L., SIDORUKM. R., SHEVLYAKOV E. V.
Research and Design Institute JSC fAUr a

Abstract.A 3D modeling of the existing mine, namely, the solids of the stopes were created in
Deswik.StopeOptimizer based on the geological block model, the axes of main workings were created
in Deswik.CAD, stopes and axes were integrated in Deswik.Sched, dependencies between tasks were
created in Deswik.InteractiveScheduler, laagm and shofterm mining calendars were compiled.

Keywords:software, 3Bmodeling, mine planning, mine scheduling.

] dOmilsswh jj otjd" ddzHEkzMmistedw §totsctcOBBdRECE s
f ZOdzd tctso Odzdww ftsHL jdBdz' = cCtstedzr = OBl kMt jh dats
tcOMmMh qtew jIs oL Bsy detsMmisd e tsteder » ddzy j dzj tetse, §te]
toj Mztcmr , dzj ts g AstiHsdeds'j idzd W dzB+qtisHOjdazjd2 - ¢ Btodztsf o5 d3" N
ftcjHtftcdwisd?2, cOLteOBESISCd Issyder » f &zOdzse HSB ' Y
cOL dzdydzr » Myj Otdjo ojHjddw cttedy » t©OBTIS, G
f zOdzO d ftsHIse jtoy HOs hdrn { tet®OD dfqz fdsdyds ! to ff ojddaf Is.” -

]l HOdgdzts?2 MlsOl! j BEHjI fdMod tfrls ddmnfsd
Deswikf ted ftesj SlsdqtesoOdedd d ¢ dzOdzedtetseo Odedd § SHL § d
LOf OfmMtse Mmkh jMmlsokzs h jets o) Miststetsy H j dad W .

] tORBEOF HOdzdzats?2 OB KIS B2 HEO tsjlsiindsr tojts j edz' tc Gf Bt
dzj sBrtSHd A& j Hdzw HtBr yd tkn' 6 ftsjSklkz i d-
JHddedy d Mmkh jMmlsoakzs hdds COYfdlsOdz dz" dis d H tSHCE Bt
3D-BsH j dzd Gtej HMIsOD dzj dg Oz d3 tcg Mdzs ML HOdzs B 8dz,
Zugr o Os h da yjtej HdzsfMils! ftetsatsHCd, HtsBT yd d L O
CORBjte M Eyybsdd fteddWstsets fsteWHCO tSlstcOBsIsE d.

] d&ZOdzd tetso Odzd i sy d fflicde’'cRc OgBEzsE C sd&3f dzj S My De
1 IsOf j LOCdz¢ yojlsmw o foMmistetsy dzedd ¢ @GOWsaz s
Bts H Iz dzj Deswi k. SO s kffkztseds BOC Md B3O dz' dzts o
i MtstesyHjdzdd o GctOddyOn JtotsjSlsO M Eyylssd

134



tcOL tcOBtSISCd (WstedsO d tOL d3gd ter Efmlsts2 ydetsets or fe
dfn SHdats 2 o] Mz@MdzEPs H | Blzdpts ydigg Miststctsy H j dgd W B' oz
OQolssBZOIdud MS sy Foombstesjddiy COLEOMmBo, o COyj
f OtcOd3j Ister or BtcOdzgdzr » 9 O0OttdOdzsse MmMdMmlsjdz ©OL 60O
dHddzed vy, stedJ dzsOydw d dzOf tcOo dzj dzd i 1§ tsdggf inbdztzh

Coitf sdzj dzlstse o B dztsHy dzts R to diglsiHig 'dzd € Qe ClO.Mtse C O3 to
te d )iz dik] @Px3). (

10Isjd3 Brdz M stedzdtctso Odz ydedz OB sls 5 Bydf
fpdzj s " dj ©fjttOydd: BRtjddj ojjtd ~ fMfj Oy dds,
oLt @9 yOlstsets o jh jMmMsoa O, oLter 90dedj] d Htetse jlstedo C
COd3j ter ¢ LOC dZOHBBYydzr 5 tc OB 5ls O3, LOC ZOHC O o
ftoesydesmisd L OC &zOHsydesets dB@OMMdoe O. SOYH"™ 2 sy
L OHOYylk, ¢Cjuds ta@iC tafjdigidelz ftetsHBsdzy dlsj dz' detsfyls! d dzd

10 oltsttsdy 1 IsOf j ftocsdL © sH d dzts fiy ! f smistets§ dad
Meslse jsmisedd 2M o ls 4 g def tzs dsdid Misdas His 'tc OB S B &S Y @ !
COBRBjteOdRB) . Itodd3jte §omisters) dedeclzd My 28 O G B B0 dz@
BiyHE ORHESCORR] tc §toj MNlsOo dzj dz dzO ted M.

] ZOdzd tetso Odzd -t & Fis tizd { Is jf de@datsids . Deswi k. C,
Mtse toj d3j dzdzOW CteOW dyj M¢ Ow fMtej H O, ftod HdZOL dzO Y J
cj HOCIsdeseo Odzed W fSHL J BBOL Yy dowdzY » S8 c@®iSSEHS B 5@
HOdzdzr ». u4BLHOd)] d dOKjLLO COttOfmMtse d o' f B

f sditsh 1 8 HOdzdzs e 5 BsSH z dzw Br dzs ftetsdL o jHJjdes
tcOL dzd ydesets dzOL dzOyj dedw, Yyl § tsL o tsdgtass HEEY]] tdCds
tezHy d §stSH].

] zOdzdtctso Odzd j f-t@&FHls thed § s jo@'B dztslzO0 f 1 o Bdss wislo
LOSC dz¢ yoOjlsmw o §foMmistes] ddd =EPite)rLrdz’ d&d dad 2c Ofs isHSASE |
dzO olststetsdy 1 IsOf j sfiizh j Mlse dzw j Ismw f sMmistetsj dzd
Mtstslse jlsmise z "  &3d M J tadgcfiae(ty edffdzd JO flsinyigis pEHS B G s
L OC sdztso , o dists izt t&lds 5 tcOB siIsT Blztej dad J hfztctse ,
ftetseo jIstcd o Odzd j , slsctelzL €O G 5 tc dzts 2 BOMMmr , ¢ ts,
B4 N M) dedz" 2 f jtejter o.

10jdd fHftesdLotsHdlsmMw §siistetsj dad J fMowriL j2 )
dqdzls j cOCIsdo dese s ff dzOezef tiztso » f § ® dzbzg slawi kf ddsG c o tots 0 C
Istcj m 3 todets?2 fMMtejH' Des wi kDeéwkBchealfn IstOdz@zifd)tddz & O dgdcjj ¢
HdOGCteORBOI | Odzls O.

ltotsdL o tsHdIsfmw fsMmistetsj ded 4§ fMowriL j2 BiyHE |
Mstslse jIsMise ks h j2 fHtoddvissdiiz § stcwd Glztc'tf tcds™ st dzdl]
HOdzgdz" = 1 sOf s  sfistetsj dzd Wic i j HEf) Is © ol dixjfiplis to g @izdtgid fr
ftesdLotsHddzsm: M BEOCMHdBOd dr 5 dMmf sdz! L tse Odzed j O

135



fesjSkO

{ d.B3D-BsH j d

136



{ dB) esHBd dF 2 ©OLEJ L

fdﬁlm&%ﬁm Usmbstwwr:

t Il tedBjite § sMmistetsj dedz’ ~

137

f : ateripn
. ye
====S | i ol

fsmistetsj dedg" 7 S OteC Oy
Codzszter € \Qjet€ dr i o dzdpdarfs y dzOM d dgfH § mzdzts € o

COLs OMmtse

mMowreL j2

1*5.4uLc{fr]lsdzr n

BjyHE S O&j t
















































