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ASSESSMENT OF GEODYNAMIC ACTIVITY OF THE ROCK MASS AT THE STAGE
OF EXCAVATION OF THE OPENING WORKINGS*

BALEK A.E.
Institute of Mining, Ural Branch dhe Russian Academy of Sciences

Abstract A new method is presented for detecting geodynamically active boundaries in rock
massifs separating lafiggcale (about 3A00 m in size) mobile rock blocks, based on the results
of measurements of the fallout of the contour of the esestion of the opening mine workings



recorded during their penetration. For the first time, it is proposed to quantify the geodynamic
activity of the intersected interblock boundary with respect to the gradient of the increase in the
measured dimensions (rough) of the opening workings to the gradient of thedl s
Branclsequent approximation to the design dimensions. A more active bouretargen more
mobile block structures corresponds to an abrupt rapid increase ddrhlaBsanclsequent
slower approximation of the actual radius of production to the design values. This is a natural
consequence of the fact that, as we move away from theilenboundary, the mutual
movements of its blocks affect the stability of the loose bottota sections of the workings for

the longer, the higher the activity of the intersecting interblock boundary.

As a basic object of field studies, the resultsufveying measurements obtained during
the opening of the vertical shafts of the -bearing massif of the mine "10th anniversary of
Independence of Kazakhstan", working out the Kempirsai chromite deposits (Khromtau), were
used. The choice of the objectdse to its favorable conditions for studying the processes of
interblock movements: a combination of very high tectonic stresses with relatively low strength
and modulus of elasticity of theck and ore mass of the mine.

Keywords mine "Decades of Indepdence of Kazakhstan", vertical shafts, sinking, rock mass,
field studies, stresstrain state, structural structure, hierarchical blockiness, modern geodynamic
movements, geomechanical support.

* The work was carried out during the implementation ofdtage taskon the topic No.
040520190007

1 Oy dzgj 2h j2 L OHOY 2 GjBdRj mnOdzd yj MEtsets B J
wodw jlsfpw yjdfO0 ffsHodydshmisd MdzOcOr hdrn st
fstesHdz = BdzsC B8 d BGEthdzlskztede O h - fifllsto j ldziL I§ ts
Codzdyj Mlseo jdeder | fCOLOIjdzd oLOddder 7 f jtoj d3jf
Clstster A 9 Otc! dqtolzs Isfyw ) LOadMmddiisMmisd s tOM
nOOCIsjtedL z¥ Is GJjtBHdOB] yi M¢ s OCIsdo dzsfls:
Bj Miststotsy H j dad W .

[ dzw woeotzj dzdv o BOMMde OF MCOdz dgr = G stede R
BjYHEZB RSSO ™ A CtcOdzdy d&O MOHIdd oMmMCter Isdw (
tojLzdz sOIst LOMBjtetsa o 9 OdzstsBtcOL 59 Odad 2 € tsdzls |
Gstedzr = 9" tcOBBISBSS oyjetey) MHJC HHE o jlsds'~AsHE d [
1S jtod d&3j dels Odz! dets ff sHIse jtey Hj dedets] f sdztsy j dad J ,
CGteOded Yy J 3§ Y HEz Ctolzff desd3OMM Is OB dz" idzdin ts I dedO L dgi3j tdsCx

dzj f sH o dy dz di3d f stetsHdz' 3 BdzsC Od&d, € tsdzls Iz te
Istcj h d deseo Olstsfis d, ftesdmratsHdls fsfmisj § § dzdzts § z -
f stesHdsets BBOMMdoe ©. 1 O0jd3, 6 dBitey HOMz dgj 2",
By HEZBIESSC o B2 CcEteOdzd yr , M Isjgd&d xd Isj d3tf sz 1 tc
BOMmMmde O.

JHEZOGH ff jtojMmMjydiddd LOBBjd3 of cOBBISCd Ccto
f sdzd &3O 4 Isw GteOdzd yo 3§ Y HEz f sHoe dydgr d&3d B dzts
Elss2 ydotsfmisd ftdLOBc2 dtsects §ssHdses &OMMd:
fdteimiujddd cf Ommde dzs? ej yHzOdafdgts §, O disf. j dzj &f tis®id

SlstcO} Ojlsmw o fHsotsydqtesoOdzdd or 9 OdzstsBtcOL 59 O
o jddyjddd tOLd&Bjtcse of tcOBBISCd oyjtedzj. 1t 3
ECSHO ¢OSCIsdodzts?2 e GcteOded Yy’ f tod B dzd Py G lslalfrj d3 $ is@izlsdz,
ftesdMotHdls BBdjj oKjHE dds, yjdB ftd bkHOdj d

ftoctsHisdzy O Is sCOL" 90ls! o dzd W dzd § BdzsC o j i
9" tcOBBISC (. sisslse j IsMmise j dzdzts, Ces1 WWduydj dzls ¢ jt
Bj ) HEGED 52 CteOdzd yr ~nOtcOCIsjtedL zj Ismw tslsdztsh §



o jdzd yd ded W tcOL d3J tots o 9" OB KIS ¢ Gt OHd J dzls
ftetsd € Isdz os.

10 MmsOHdd ofmMCter Isdw B3 Miststetsy H § dad v dzOd B
fsHody dztsls BdzsCtsor BOMmisfpzC tftletf ol g ot
Clts Bl Wwidgw jIsqw dr BBdz hdd&3dd ©WOL RBjtcORBd d &
9" 9 Odztse, ftesdmMatsHWh dn §tH Hj2Miseadjd fdd Isw

stesdzy btsets ffted HtesasHSE ] h Of's ddf 6 tcth)Hsdetsaids o |
ftoj HEMBIsIste] dzr dzstedzOIsdo dzr d3d HBC kd3j dzZlsOd3d, O d
Msslseo jIsMisaedd M IstcjBtsoa Odedw 3 ddemMlstczS ydd ¢
s jtcOlsdo dzse s Ctdalstetsdzy  ftoetsyd MMO  tesn &HHE dd Ro
fsf jtej ydesets fmJ yg dedw o YdJd tcdzj tcjczdzvtcdzs o' ff 1
Ctedzsf esosHYjMSde fjHitdwisd?2. 1tsWddad (s
ssydesmils’ ¥ Hts MOdEsd B stcO® L ORI W Isipw  sls  yJ dals
CcOHdEMO®B Mi@atsd,5 ACtOIsde &5 ftesntsHYJ MEdds ydeoec
tdLkzdz sOIst LOBj tese WS Mdekzs simqw o M j ydodz d
ftejHftocdwWisdw d HtsMiskzf jd Hdzv tojlstesmtf J SIsdo datsc &

I ¢oyjMmbsej BOLBoaLGES Bl jCIsO o @ tetizdz'tsf S
BOMMde s BIJLMO2MEdn rteBdlsBSo 7 B Misuzpbyy J
dzj L Oo dMd di3smisd s OL ORMIsOzOeé. Jretste tBI jCISO 5
Hdzw L iy ddY ftetsyl mMitse tOLtekzh jddvY d deydﬂ‘
MtcOodzdIsj dz' dets o MsCdrn Isj Slstsded yd M<dn Of tew ¥y §
EftckzetsMmisd MEC Odz' dets@ s u’tst;slstztscis d tsIZHdztSGts BO

l 3§ hOshd2 fYstesHd 2 BEBOMMde oMCter 9 O h dn ¢t
ftej HNlsOo dzj dz stcj h d dzB RO B HBdd Is O GgEelB tisthe O s ) dzts 9 «
Mdtef jdzsddzdL Jietso Odedz” 3 § StetsHOdBd: HEZddlOdd,
ANLIFBE-OddUud MSd) Mots2Mlso O fBtsH o BIOL YyoOn

-fted Hy dz fetsydesMmisd dzO ts4 &D0MdeEjO; MY Olsd Jd [l°J

-dz0 SHdestsMdetsjy twWOMIswy jdedy [ 0] eOMmls = 5 0

-An OteOC Isj to & GLtctizlA hC jd 2 W

-MisOlsdyd M d2 d&BgH E=dz2 354 tdlz cAdm il O;

MBIsdyYUjMSd2 St W¥Wegyd,jozs25 2o m)sszD.

1Jfr]d3rststsw 2O HBMisOydsts o' MCd?2 Yo HjC
dmmdzj Hizj d&3" 2 BOMMdoe, sdz nOtOCIsjtedL 24 IsfiyWw dzd |
COjetstedd o MmMsles jlsmMisoadd f ¢ dzOMMdW ds Oydw &3d
[315] . [Mmdetso dz' B FLOCdsBHctsdzz Mistsdz dzj e Olsdodetsj o
o3 N O h jets BBOMMdoe O, wodzw jlsmw dOdzduyd) dRBdetse s
stcj hddz d tOL deststed j dzlsdtctse Odagdz" = Isj Slstsdad yj M< ¢
tcOL dets di3OMh s OB dz' | Mistelz fls g digj P dzb gt ¢ GO L ai3drts G 3ol

sCtsdzls ztcj dzr Istcj h d dzO d3d ftoj ddislzh j Mise j dadets L OC t
L Of sdzded Is j dzj o3, O BdzsCd i tQL5d3j BOdxf| dtsdeWHE O t
mMd el J dzlsddzd L d tetso Odzdz" ~ f stctsH On sCtsdsztcj dzr
i oflss¥edr d3 IsOdzr SsodHdzr d©3d L Of tsdzded Is§ dzw d3q , C sl
d3r dz' dzf &3 dzO tshkzfg ', ylsts ftedotsHdls € L dOydls,
ssslse j IsMmise j dadzts, sCOLT 908 Isfw  fMdzOB T d MmewrLd
BdzsC Odzd, tcOL a3 tc OB dzdo  dmijldnevdss, d Cosls s’ | s5C s
ftsorh jdedes?2 Istejh ddese Olstsmisd .

] nSHJ dmmdzj Hise Odzd W ftosOdzOdzd L dqtetso Odzr
oMmMCtecr 908 hdn (HJOW®RjIstc & Mmeajlsk R = 8 &) ojtl
sCdfsotsets d s dzjlsj actisdftls,j dzb fildfotc@ y§ HEpte ' ifls  totsd
fsistsw dadets?2 Ctojtfd, MowLOdgdz" §| f cBtedL tBdzls Odz! d
KOMmMmde O.



ltesraBHE O fMlse tsdzts o l j dzlsd dzv yY sdada  RPtej W[ ©'C
sfkh j Mise dzv d&zO M -&] shigdsE duni ME 6 B dets] ctgasdlyim,0dz Q¢
tcOmMMmisswdzdy HBINXHE ddddd MMisOo dzV ] G5 GCddEr 12 ©
9 j dzOM! o McOodzdlsj dz' dets EMiss2 yd o s dd dgi¥ dtsHss| tdstisHe
KOMmMmdo j, 180 dijazilsig? udoe s dzO§ W ¥ j dzdzts g d3@shpind o §

dlstesdlsj dz Mlsets MlsotsdzO sdzjlsj o 56 ts, tsls dzts fpw h
sisMmisswh jets -Bissgfstejsiaodz@ 3,5 Cd3, GsatsHdds o
ofmMjd3 Hftslwyjddd Motz {ftesrtsHCO o j dzOMm! )

fmd tof j ddste alz) dzdg’ - f sStetsSH fted fmMih j Mise j dzdzts B 5
OCIsdodesmisd d, Mtclse jlsMmise j dzdets, dzOf oW 3 j dedesdz
YUd 3 9 MosdzOr wCdysot? d | jdsddzw ydtsdedzr 2 [ 6,

lted ftesaHE] MboatdzO | j dzlsd dzv yd tsdiglzrd20 o5 tc200i4
GOBBtwsoatsats d Mjtelf jdzlsddzdlstsotse s d3OMMdotse { tets
Cjfd: w©OLWL 8" yYkekdder o fsdzsC, Istejh ddetstss o
Msftcso sy HOJ A3 § dL ¢ dB Odzd- tcBifdgls @y dztsd B O dzt %S
L dzdzd f s s desffigisdfsor 7 Ctsdzj y ) BOCMd B3Odz dzr &3 Mz o
BB 1 O0ORBIter Godsyjddwy Mmisjdst Msotsdd Glsdatsmdl
dzOtclz " j dgd W Ctog ff d ftesdL tsh dzd o fndzj HMise dj oL C
Ctokztf des zOMh IsOB dzg' = BzsC b E M6l zts ¢ to d3gz® @i
fjteimMjcoOshdn fMotsdz, SCtlstster j ftode jdzd ¢ Mmdsj " |
ZzO 50 3z [ 8] .

16 fsoBHS,)] MosdOd wCdfots?2 ol 027072 0 o lseC
opdzdL d GtOddy" RBiMHEZ cOBBEROIHRdd Odyl)tey § dzlds
Bsdetsdzd Isdats?2 B jIstsdedes?2 Ctojtfd or Mtslss?2 6 o3, dzOB

OS¢ dztsdzdets M S 2hdr btejhddz i OMEtr Isdjd3 HiB 3
or Mslss?2 6 o3, o GlssectdOd dcd ¢ dijz@Edh Jdad dd
otej d3gj dedets?2 Ctojtfid dL SCStdzjy wll BrdzO LOWdSMmdtet
400 dBK.

dskHw ft5 Ctfe jdzder d3 HOdzdzr &3 ) EtstedL tsdzls O
MstczCIskzte o d3jh O h jets tesHdes dOMM e v
sdgj otsets Mmlse 5dz0O. 10 {Istsdg Mlsetsdzy o 198 G
Mdtef jdzsdddlstse sd3 BOMMJA jo kd¢ dals f @aFFoAStsc dilz B i Eaf 15
Oo Oted 2 dzts § tc Oid3g lshejsdedc e 5 1 ¥3 OMiIs € O d31sdzisdchlsdzts
fosdL 5 ddsi®dzsdz®da ™ Mistcts dzj Qo dzs B tedats.3) 1 s
f stesHdetsets tsBI J ABBO dL Mjojtedets? ftodL OBts2 dzs?2 Mk
orh jdzj10h jdg Bjlstsdgdesd3 S tsdz yj fHitcern Istcjh ddz
cOL telzh j dzd j fHyOMEERGHIEjj sy dzO0 307 &0 otgh j O &
Istcj M d destsB tc OL 15 e0@dpds'ts yalztsB j dnistg tslzC | Mis o 5 dAO7 403  (dxlzls
10jd3, © Ijuyjddj ftsmdzjHkzshds Heokma MEzlkts,
B stesosets EZyoOmks§ ® BIlssdedes?2 €

[ dzw o' wodzjdzdv G6JBHddZOBdyud MEs2 OCIsdo dzsmlsc
fstesHdsEets BOMMdea O BM dz2d ftosOdzOdzdL tetso Odz" L C

ts dzls O dz! d
do O
984
iz

orhjfjtejydfimdzj dgdezr » Mlsotsdzse o JtesaHE]. 1 0 Ml
or f sdzdew z@ stz M8 d3 (fted 4 sy C @ diots M B sdzgj (¢ G
PRsHSCOR 6 6 &) . tijLbkzd O LO®Rjtese, bkimtejH
Mlso sdzse, { to 'Hfr]lsOaloBJ da’ WdHJQd;;gq’frjslzmngG.Fdzf” Hd Oc tc O
G d&zz B d dz' , dz0 ts ok fipAstisHed B fdeOtclzh j dzd W ted 1 d, d ¢
BidzsC o' B MlstekzClskte, o' Hjdwj & o l]’ts fdCtsor d3  t



ot —

450 ¥

400
350 ‘

s 300
2 250 ] ! 1 ’k

§ 200
o

& RN ‘ | N ! \ﬁ
1

s0 ¢ ]l; : ’ ‘

0

MpeBbleHne NPOEKTHOTO paguyca

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
rny6buxa, m

~#—beToH ===TIobUHIM
WSt jlizd sOIsT LOBjtetse ftejor hjdd?2 ftfs,
qdzv ydtsdzdz' 2 o fsyjmmi fesasHsd

=100 m
4 I |

900

500 1 % y HapyweHue Kpenu

¢ L 2

tdmk
1§ dzls

) SR &
500 A‘ _M_‘ L J P o
i 1 s k ek
300
ol 1 Ny
h L 3 p c 1

100 & 4

MpesbiWweHne NPOEKTHOro paguyca, Mm

35 135 235 335 435 535 635 735 835 935
rny6una, m

9 L2d UG tctse ftojorhjdzd?2 Htesj Clsdzsets t6C
MM fsatsHCd

PaspyweHue Kpenu

o 1T
| -

=30 m
21400 e
g 1200 e e I
AR R "
§ 800 lA ] L ] a ] ﬁ ,L
£ wo ] A f” b
fo A U AR A - |
PN LAY b 1) RAYACA WPV RINEE GV
£ ®  m s & @ @ W

rny6buxa, m
dz IsOIst LORRI tetseo ftejorhjded2 ftetsj Clsdz
ftesnSHS (

g2
g3
o N
Sl
S
. ~



O dzOdzdL Ibtsyj yde' = HJOGCtORBBE Mo dHjlIsjdz Mise zj I
MG Ozt dzetstede” 7 f StetsH o tOL dzdyder 7 ¢ jtsdij » Oded y
cOCIsdodz e BiyHEB ZES 50T A G tc O dzdsty e W S d&fs 6 d ay'j H)
dBB3J stsH Od3( .

] Mlse sdzj l j dzlsd dzv y d ts dzdz" 2 ftosdL s jHhd]
Ctoztf dzsd@zOMh IsOB dz' = B dztsifistsiladztss  f f ldotg HGJ 1€ Bt 0  &20 M ils o t
hjded Jet Mjydddw dzO0 50 &R INMBEEOHR) Hsts
dzj HEzs P dd3 o 3 tcOL O BBdzj | fsmisd § J dedz" 3
Hdgj dedztsd s tOHdEZMO Mlse sdzO § off teity jofj lslzts df zLdzRd
jd wdSMmdlkzj &' o fsyimmi fsatsHtd §d&
azo, LOyoOmlskzs Mo f OH O fizds jo W thdztsocT dHyyj dinj S dgods dd3
B@dqugd%d Otlzh j ded ¥ &3d , d &34 dzd ¢ fmddsd3j
pidad v, Yysts ModHjlsjd MsoasaOdzs 5 ogj dz' h j 2
dzj dzd ¢ fm dzOtlzh jdzadj d3 dzO G dzzsddzj 950 3.

Btsdzj j dzOG dzV H dzts, ofmMdzj uMmlsadj ko j dzd yj oz
Ctodlsjtcd?2 ddzdze Mistcdtclzs Is toj L Iz tlef fiigd@s ¢ L C
atsL tcOMlsOded™ d d3jHdzj dade" j] Edsj dz' M j dad
Ifpw M cdzzeddzyr titdts 450 d. 10 tdmk
OfftesSCMddizdelze h dr Istcj dzH s, lstcOy O f
i6o d5 Btsdzj j tOL) , ftodBdzdy 4 dedWw MG dzO
SosdzO € Htetsy SIsde" d3. Jdzd Mo dH JIsj dz Mk
d 860 &jlsteso cOCIsdoeadzr neé cteOdzdy
00 dercglyd tet=EtCdtsgo © d3q MstczC lsztcOd&3( . [

BOMhIsOB] © w©WOHJdOdMZ dzf = dzOff tcOo dzj
Jid MotsdzO ftedtsBtcj dz ¢chlskyjtetstsB tcC
e dzOy d @ Odzed W L Od3j teJ dzdz’ = L dzOyJ dzd 2
MCOL" 90j smw MdzOB 15, fsmMitsdz C Iz
dydjdzsse OffftesCmMddBOyYydd. 1 dz¢ Bt
Cliktec MMlsOoadzw dzd HstewWHCO 100 o
9 pUsg di3' = 5 cMddi3d3j sted ydz" ge  § & tso
tGOHcfl'zﬁsjfs dzs 30 3.

vOCdd Y4 Mtoslsdtsh jdzdw tOL Bjtese ¢cOCIsdodz -
foshmdziydeOjlsmy d 5 L GBEB/POR I Hifls'ts dafnvs dijelOjia
BB stesor di3gd dfds HiglEftg T sztc Oz, M Csi1 WWdydj desicdz s

SNGEI~ NI
— O FOOWBLE "0 FQG-0O03FG
0+ nm%SSQ_.

g_'—* O%UTWQ—Q—.

-

=

g3 &

g8 "%
s 0.

5nw

ok

W NS OF O g T
g ozxTr
o+ =@
= NBroog
& =)
GIRE o
NnE® L

T

&
&
ki

== &

- 110

& 11113
%UT
@5

6, Cbttrj mMictdjeEsOdkt EOESYOsHs Yy d & B d
Cl WWdyd,jdssds OCkdodeslisd §BSEYHSO 1.
I 182 fMewid MmdjHkjlk slsdjlsdls!, ylsts tOL &,

fSesHERLES S0, ©Odzjj o' Wodzjdede 7 5 LOCKj Ok G
fdSlsse dzO0 o jtondesfylsd M OF Isdzs €its5 Of0s dafy , [ 10 ]t
COMYtejHjdjdd] ©OLEjess djwOsnid?2 f§oHodyd -

odzsy Jdzgd W GCtsdzts o -9 Ojrsdysh 6 Mtse toj d3j dzdz’ | C
u’tmsuc;fr]fr]lsa MORsstce Odzd L Oydd (SsdhsdkzdH Oydd,
HiWBstedzOydtsdzdesets ff sdzv 3OMMde © ME Odz! dzr = ¢ tstedzr
9 dzgj 3 Blsdesmdlsj dz’ dets MilsOB  dz' dz'dff = B dztisC tsfigts - dzOffyls
Mg W Jdedw d3 MdzOe O hdr dr Bdzj J B &z¢ sdBOMh IsOB dz

vsO0Cddz BGBKOL 53, fts tojLizdz sOlsOd3 dzOIskztcdz
o jtlsdCOdzt dz' = Mlsoatsdzse o IsjClsdedyj M d dzOf tow y
o' wodzjdz detsor 2 €O PYRIIMOBREEGRSBOMN IsOB dzr = (
fsHodYdzr » BizsSCwsoern MbtezSCIskzte, HtcjHjdvehdas
9 fBHLjBd » o' cOBBISS OR stedlsjtcd? ftojHEMBOIS

10



-fted fiteimduddedd L OBt d3 o 'das@B s @dzdiysis
fsHodyd &3 BdsSBor & MswkClhkzieOdkd fosdmy SH
Efss2 ydotsmisd ftdLOBsS2 dZscts (sEoHdEes  EOM

Pojdzdyjddj d3 tOL d&3j tetso or OB ISSCd oyj tedzj , f
fsmis fJ ddfiBdzddisg dfftg i3 ¢ f§tets] ¢ Isde" ds;

- Mmbifj de (St WWdydj das) GJ sHddOBd U ME
Bi Y HEB &ZSC 5O 52 GteOdzd yr nOtcOCIsjtedL iz s s Is dzt
Izac;dchludchw cOL di3j ctso o tcOBBISCd ¢ CGOHdj dzlslz

OL d&3j tc O©d3.

4l R[S [RuU[TOUULL 3
1. 1 Odzj & ¢ . (., JLstedzd dz R. | ., sOE Bso © ¢ .

Mesmisswdzdw d BosHkzdY Efittkzetmisd  StsH B d3(
| Btedz’ 2 d dz¥ s@®dg@dzd Isdtzdzism ¢ d 2 20B0f dzdzR s ¢ @4 36. DOI:
10.25018/0236.4932020-31-0-21-36.

2. J. Wang, E. Li, L. Chen, Y. Han, C. Wang Measurement and analysis of the internal
displacement and spatial effect due to tunnel excavation in hard rock // Tunnelling and
Underground Space Technolo@y2019.i V. 84.7 &. 151 165.

3. LaUral Branclscher D. H. and Jékal Branctec J. The MRMR rock mass classification for
jointed rock masses, In Underground Mining Methods: Engineering Fundamentals and
International Case Studies (eds. W. A. Hustrulid and R. L. Bullo Society of Mining
Metallurgy and Exploration, SME,2001.7 4. 475 481.

4. Avinash P., Murthy V. M. S. R., Prakash A., Singh A. K. Estimation of rock load in
development workings of underground coal minegs modified RMR approach // Current
Scienceil 2018.7 Vol. 114.7 No. 10.i4. 2167 2174.

5. Meshram V. M., Dahale P. P., Tiwari M. S., Ramteke S. B. Advancement of support system
for underground drift excavationa review // International Journal of Civil Engineering and
Technologyi 2018.7 Vol. 9.7 No 6.7 &. 332 339.

6. Sashurin A. D., Panzhin A. A., Kharisov T. F., Knyazev D. Yu. Innovative approaches to

rock mass stability in mining highrade quartz veins // Eurasian Minifiigg016.i = 2 4.
3i 5.
7. mOtcd Mtse U AL ddzstsdzse 1 dd ¢ ¢ stedghitiz] i s ®dzd

ftosatsHEGd o jtolsdC Odz desets Miso-8de@dzd 16 d  jshipeldzf R &
( dzO Elayjddtsdzd yj ¢ diR01%.z7tc dAOz) .i15D.6

8. [Lstcdeddz R. [ ., 10dzjS ¢. [., sOs&BBOO ¢. 1
fMlseo s dzt@Oteom ddujj MSd B dzZsydets?2 MtejHj § BH o dzdWw dzd
HodyJdded?2 // | tcdrOXzOdzdfbsq m 3@ 4 o & @asMs dzdzR s 4 dz' .
173181 ISSN 02361493. DOI: 10.25018/02364932020-31-0-173-181.

9. Isdzd S s ] . (., 10dzjCd¢. ., 1yddz] - DOdzdlj ME (.
ftesisHS] d Stjfdjddd SOfdsOod d - ctwd A
] Btedz’ 2 ) OBRIZOz6 & . T1V5

100 0dzj € 6. (. 1itBirnOddyimMésy sBjMmfjujdd !
sujtejHd N"NOrlr ¢pAfMylsEdlslddYs OtPr @l QdazOb b
20 z Usdpts: dzd yj MS OW  CtsdeW jtoj dzaydwWw ¢ R dzdetso Oy d s dadz"
czHdey o d dzjekzHdz & &) MistsEsyH jAdRjedzy 62.0 2[0S G
HSC dzOH 59 /| -lutcOQlls | tedsdep Hstidzaiz] | RULL W . 2 O1&BM0.

11



S toéwyrovu 1ofHfAwrsS] PER SOfrt1dsB
tort o1 fusr o Yosforsde JT3torfudrrf1d Vi

Fofrpldyin 3ty lnptsd MRy si{JrelrreETL] 6.

LEOd MSd?2 csMkzHOLMmise j dedz 2 G stedy 2 Iz dzd
2% [ ¢ u eafim)ds) ls O dzdzr @

b dedztslsOydy j sdzj - Odzed yj M< ts§ sBtsMdeso Odzd J f OtcOd
Zd3j dz' M j dzdz” i3 cjtRibtedui MCdBd §OLO®R)IsteOB3d d
ZOtWHE g Htozedddd § OtcOdBj stceOdBd Htoj HEMdBOIsted 9 O
BiyHESCOMRj tedz” BOMNjjdds[ C EB)stste’ 7 ftotsdL o jHjdz OdzO
ftoWw 3skzetsdz dgr 7 By HESOR) todglsis dzg selzthQ s e d fis g dizf C
dzj S tslstster dzqd fsftcOo0 C O], ftser hOsh ddizd Ctsi WW
sftejHjdj dzds HOo dzj dzgd W dz@ jupjCdspSO .0 t5 iBj ssHE Uzt
sdzs yjor j ufjE&saszsedy, mMdmilsJ a3 tcOL tcOBsIsC
CodelstczCIsdoder | fOcORjlster, dBjyHEBESSSO 2
COd tor .

TO THE CALCULATION OF PARAMETERS OF PILLARS IN THE CHAMBER
SYSTEM OF DEVELOPMENT WIT H THE LAYING OF THE
GOVERNED-OUT SPACE

VALIEV N.G.}, PROPPV.D.}, BERKOVICH V. H.}, KOLESNIKOV A. A ?

Ural State Mining University
2JSCcSibeia-Polimetale

Abstract The geomechanicalUsal Branclstantiation of the parameters of the development
system with reduced geometric parameters and backfilling of the wortkespace, along with
other parameters, provided for the determination of the dimensions of thélodkrand inter
chamber pillars, the calculation of which was made similarly tontle¢hod for calculating
rectangular intechamber pillars with a chambpillar development system with some
amendments that increase the safety factor. The calculation is reduced to determining thi
pressure on the rear pillar by the TurSérevyakov methah

Keywords: Technology, development systems, geomechanidedl SBranclstantiation, design
parameters, inteolock and inteichamber pillars, chamber length and width.
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Figure 1. Scheme for calculating the width of the interblock rear sight
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Table 1. Calculation of the width of the interblock rear sight for different chamber lengths

s sy
oMM s

ss1 WWdydgd dalg . Htsdz

s dzOB dzj dzd v O JH.| 011 0,15 0,18 0,20
s W WdydJ dzls o H S dz

yj dzd ¢ O jH.| 085 0,84 0,84 0,83
s W WdydJ dzls o H S dz

yj dzd ¢ O jH.| 149 1,93 2,38 2,82
[ dzd dz0 yj dzd § & o3 6

zdted 20 yj dzd & & 5,3 6,2 7,2 8,2
stst WWdydjdals n - 0,13 0,14 0,15 0,17
[ dzddz0 CO3jtg & o3 20 30 40 50
zdicddzO COdJ| o3 6
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vsOBddYyo 2. {(OMuil hddder diyHEZBAEZESCtSatses Y4 d
Table 2.Calculation of the width of the interblock rear sight for different chamber widths

st WWddydj dzld . H S dz

s dzOB dzj dzd W o jH.| 020 0,23 0,25 0,26
ssiWwWdydjdls H S dz

yjdzd ¢ O jH.| 083 0,83 0,82 0,82
ssiWWdydjdls H S dz

yjdzd ¢ O jH.| 282 2,82 2,82 2,82
[ dzd dz0 yj dzd ¢ & o3 6 8 10 12
zdted dzO0 yj dzd @ o3 8,2 6,7 6,2 6
stst WWdydJ dzls N - 0,17 0,14 0,13 0,13
[ zZd 20 COd3jtd & o3 50

zdteddzO COdj| & o3 6 | 8 | 10 | 12

t OfmMyjl f8C0O0LOd vyt fted ftodddBOj BB 7  Ofc
h ftedddgO Hze ZECSosEts Yj ZzdS O MflsOodv jls dzj d3j dz

[stcOBBISCO L OfOMtses H{GuJEBe®2 f hrn § G3j  dztg H t
binlss2 ydosfisd &BiNHECO®Rjtedzgsets yj &zds O (C Ok ter
Yyj dzd SO0 OdzOdzsedyj dz d3j IstsH d Cgts Hz dzdidGon y j st od3 jH>
14 SBlster §j Hfbkh jddYy fted OMuUudlsd dHEI 9 L Of(
dz@d®h. {OmMujls hdteddy BJYIHESORB)jtedtsets yj dzd ¢ O
Yyj dzdc0) ftedejHjdz 9 IsOBdz. 3.
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Figure 2. Scheme for calculating the width of the inteichamber rear sigh
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Table 3. Calculation of the width of the interchamber rear sight for different chamber

lengths

w W : w L
st WWduydjdals Wistg L HJtSHdZ 0,81 0,81 0.81 0,81

P L

st WWdydjdals Wistg L HJISHdZ 193 > 38 282 327
[ d&zd dz0 yj dzd € O n o3 30 40 50 60
zdteddz® yj &z ¢ O 1 o3 1,5 2 2,6 3,2
st WWdydj dzls A - 0,06 0,08 0,10 0,12
[ dzd 20 C OBy o' - o3 30 40 50 60
Zqed O ¢ Od3j ter 1 d3 6

t OfmMuydls YfsC0O0OLO0d vybt fted Hdzdd] SOdRjt’ ©O
sBifmfjudeOjlsmw fted Jjets hdeddsy 2,6 & o b
oLHj2Msoadj B3 oL Mzt §t tc@B tls Oz 00 [ 4]
BiyHESORj tedzetse s yJ d&zdC O ftodded BOIs! dzj d&BjdzjJ 6
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ABOUT THE CONTROL OF THE POSITION OF FIRE FACES DURING
UNDERGROUND COAL BURNING

RAKHIMZHANOV A.M. ISAGULOV S.T.
Karaganda State Technical University

Abstract Knowledge of the parameters of the fire face, as well as its location, spatial orientation,
and speed of movement is of great importance in obtaining a model of an underground coa
burning system. To get an idea of the thermal activity in thi@ertsions, measuring wells are
located in the path of the intended movement of the gorenje zone. Wells are equipped witl
several thermocouples installed at a certain distance from each other for the entire capacity of th
coal seam. The method of contreldescribed, which consists in the use of wells drilled in the
interlayer and the corresponding analytical solution of the problem of heating the rocks of the
interlayer.

Keywords:coal, strata, interplast, underground gasification, wells, thermocouples, fire face.
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LASER SCANNING TECHNOLOGIES ON THE EXAMPLE OF
CAVITYMONITORINGSYSTEM (CMS) IN THE PRODUCTION OF SURVEYING
SURVEYS OF HARD-TO-REACH MINE WORKINGS

GOLURAL BRANCHKO B. P1, KRAPIVKA A. V.2 VINALYEVAE. A.1

lUral State MiningUniversity
’PJSC Gaisky GOK, Undemund mine, Gay, Orenburg region

Abstract In this work, we consider the technology of laser scanning, which helps to monitor
hardto-reach or dangerous underground spaces. It achieves the absolute safety of the markin
work, since the operator is in a safe place.

Keywords:Laser scanning, camerasafety, point cloud, monitoring, shooting, 3@adel, Cavity
Monitoring System.
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JUSTIFICATION OF METHODS FOR REGULATING THE OPERATION OF FAN
INSTALLATIONS IN A MINING ENTERPRISE (ON T HE EXAMP LE OF THE NOVO -
UCHALINSKY MINE)

BISINBAEV S. A., UGOLNIKOV A. V.
Ural State Mining University

Abstract The article presents in detail the performance control of fan installations. The authors note
that the mode of operation of the fan on the nmeéwork is determined if its flow rate and
depression are known, and depends on the total resistance of the ventilation shaft. At the same tirr
not all operating modes are technically and economically feasible, in addition, often the reserve fo
performarce or depression is not enough when operating a single fan.
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INCREASING THE EFFICIENCY OF DEVE LOPMENT OF THICK FLAT AND
INCLINED SEAMS

VANDYSHEV A.M., TYULKIN V.P., POTAPOV V.V., POTAPOV V.Ya.
Ural State Mining University

Abstract The article analyzes the influence of the main mimgeglogical and mining
technological factors affecting the efficiency of mining thick flat and inclined seams.
Recommendations are given for improving the layered development systems and designisaramete
of technological schemes that ensure an increase in the safety and efficiency of mining operations.
Keywords:Thick coal seams, mine workings, technological schemes, denetldpsystems, field
preparation
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COMBINED TECHNOLOGIES FOR THE DEVELOPMENT OF PLA CER
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DEPOSITS
KAZARINA E.N.
Khabarovsk Federal Research Center of the Far Eastern BranchRofssian Academy of Sciences

Abstract The increasing complexity of mining and geological and mining technical conditions
during the development of placdeposits predetermines the need to improve technologies for the
extraction of valuable mineral raw materials. When developing placers, the reserves of which are
represented by fine and thin gold, the use of traditional beneficiation technologies in a néimbe
cases is unprofitable due to large losses of gold in the tailings. Therefore, a promising area o
development is the use of in situ leaching technology. The analysis of known methods of leaching
providing an increase in gold recovery in the develapnoé alluvial deposits, is carried out. The
article proposes a technology for the development of congtiextured deegeated deposits,
which consists in local mechanical excavation of rich areas of placers containing large gold, whicf
cannot be fully solved with leaching solutions, the rest of the placer is mined using the
underground leaching technology. The use of combined methods will increase the extraction o
valuable mineral raw materials from th&ral Branclsoil and will increase the profitdity of

mining.

Keywords combined methods, leaching, gold, placer deposits, weight, breed.
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GEOINFORMATION SYSTEM 1 A NEW LEVEL OF MINE SURVEY SUPPORT ON THE
EXAMPLE OF THE WELLTRACKING PROGRAM

GOLURAL BRANCHKO B. P!, DANCHENKO O. N?, BABKINA E. A.?

1Ural State Mhing University
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Abstract In this work, we consider the technology that allows you to automate the processes of
planning and well drilling. The specialist has the opportunity to get full information about the work
related with mining, to controllestages of the drilling process and to minimize the risks during
production. The technology also allows you to analyze geodata in 3D format and quickly generate
reports and documentation.

Keywords:Geographic information system, GIS, well, WellTracking, well cluster, well drilkaig,
extraction.
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Abstract In the conditions of modern urbanism, policies with maximum vertical development will
graduallybe replaced by policies with the integrated use of underground space according to a singls
urban planning plan linked to the master plan of the city's development. The underground structur
can accommodate all activities that can provide the lower cithh st own life and special
character. The lower city is formed in parallel with the terrestrial one and in their close
interconnection, having its own character of activity and its own characteristics, which is different
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REDUCING THE SIZE OF UNREGULATED CRUSHING ZONES
IN UNDERGROUND CHAMBER MINING SYSTEMS

1
9 C

ANTIPIN YU. G, ROZHKOV A.A.l, BARANOVSKY K.V.1,
GOBOV N.V1!, GUSMANOV F. F?

nstitute of MiningURAL BRANCH RAS
2Ural State Mining University

Abstract In the underground mining of the Ural pyrite deposits by mining systems with backfilling
of the gob with a hardening mixture, the issue of increasing the efficiency of loading and hauling
machines in the drawing and delivery of ore is quite acute. Tlsé megative factor in this case is a
significant output of oversized in the production of blasting operations. In this paper, a method is
proposed to reduce the yield of oversized during the mining of primary chambers by reducing the
size of the zones ofwegulated crushing located in the zone of the ends of blastholes.

Keywords: Copperpyrite deposits, oversized vyield, unregulated crushing zone, ore drawing,
blasthole ring charges, blasthole bunch
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ROCK JETTING BY A HYDRAULIC MONITOR WITH CONTROLLED CONTENT OF
FINE SOIL PARTICLES IN PRESSURE WATER

SHKARURAL BRANCHA N. A., KISLYAKOV V. E.
Siberian Federal University

Abstract A lot of fine particles are accumulated in reused water of settling ponds because of
considerable clay content in wall rocks during hydraulic mining.

On the basis of our previous research, we propose our solutions fojettog by a
hydraulic monitor with controlled content of fine particles in pressure water. They can be applied
for mining and overburden operations. The accumulation of fine particles in water occurs naturally
during the flushing season.

Keywords:Hydraulc monitor, rock jetting, clay mass, fine soil particles, rock jetting performance,
technological solutions.
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RESULTS OF PILOT TESTS OF IMPORTED DRILLING RIGS IN TH E CONDITIONS
OF PJSC URALASBEST

LEL YU. 1.1, ZOTOV I.G.2, ZAKHAROQOV A. V.3, MARTYNOV N. V.1, STENIN YU.V.1

1Ural State Mining University,
°PJSC Uralasbest,
3LLC Sandvik Mining ad Construction CIS Urddranch

Abstract The results of pilot tests of Sandvik D50KS drilling rigs in comparison with the existing
fleet of SBSH250MNA rigs in the conditions of PJSC Uralasbest are considered and analyzed.
Mechanical and technical drilling speeds, enenggnsity and replaceable productivity of imported
machines have been established. A technical and economic assessment of the effectiveness of -
use of imported machines in the conditions of PJSC Uralasbest was carried out according to th
drilling cost criterion and the physical criterion of specific effect. Based on the calculations,
conclusions are drawn about the prospects of using imported machines in the conditions of PJS
Uralasbest.

Keywords:Drilling rig, rock category by drillability, drilling geed, productivity, specific energy
intensity, specific action, cost.
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EXPERIENCE IN THE PREVENTION OF ENDOGENOUS FIRES AT COAL
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BAIZBAYEV M. B.1, KAINAZAROV A. S, KAINAZAROVA A. S.1, MATAEV A. K.?

Abstract In openpit mining operations (sections), the main objects of spontaneous combustion are
coal stacks, rockoal dumps, coal ledges and warehouses of ramdlgip coal. The phenomenon

of spontaneous combtion of coal brings large economic costs to the environment, losses of

reserves and creates unfavorable conditions for the operation of the enterprise.

Keywords: Spontaneous combustion of coal and oil shale, prevention of endogenous fires, self
heatingand ignition of coals, coal dump and stack, coal mine.
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Abstract. The article focuses on the classifications of existing peat extraction technolbigees.
problems of technologies for the development and extraction of peat are considered. A
fundamentally new approach to the design of peat enterprises, taking into account modert
conditions and requirements for the development of the peat industry, &tecksThe authors

have developed an algorithm for choosing a technology for the development of a peat deposi
taking into account incomplete geological information about the peat massif, and also a descriptiol
of the "universal" technology for the devptoent of a peat deposit is given.
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FEATURES OF 3D MODELING OF PEAT DEPOSITS

YAKONOVSKAYAT. B., ZHIGULSKAYA A. I.
Tver State Technical University

Abstract One of the most important tasks of paramount importance for the design ofraipeat
enterprise is theconstruction of an information model of a peat massif. This model should
adequately reflect the main qualitative characteristics of the peat deposit, industrial reserves
categories of raw materials and the range of peat products. The model makes li¢ possital
Branclstantiate the most expedient direction of the use of peat resources at various stages ¢
development of a peat deposit, as well as to calculate the volumes of peat extraction, the choice
rational technology and equipment for peat estioa, to $Jral Branclstantiate the feasibility of
selective mining of a peat deposit.

Keywords peat deposit, modeling features, 3d modeling, peat school, GIS system.
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EXCAVATOR WITH A SEEDING BUCKET
CHEBAN A.YU.

Khabarovsk Federal Research Center of the Far Eastern BranchRuofsisian Academy of Sciences

Abstract The article proposestachnical and technological solution that ensures an increase in the
extraction of mineral raw materials from thdral Branctsoil during the development of complex
structured deposits. The increasing complexity of mining and geological and né&uimgical
conditions during the development of ore deposits predetermines the need to improve technologie
and mining equipment. It is proposed to extract ores from a comspigstured deposit using a
hydraulic singlebucket excavator with improved workjnequipment. The working equipment
includes a screening bucket with perforated surfaces for separating fine fractions enriched with
useful component, as well as a system for pneumatic transport of ore fines to the hopper of a speci
vehicle. The separan of enriched ore fines is carried out during the excavation and loading of
sUral Branclstandard ores directly while the working equipment is turning to the unloading point,
which ensures a reduction in the operating cycle of the excavator.

Keywords conplex structure depositUsal Branclstandard ore, excavatdadle, ore fines, dump
truck.
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EQUIPMENT FOR PROCESSING ON-BOARD AND UNDER-QUARRY
RESERVES OFVALUABLE MINERAL RAW MATERIALS
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= ® -

CHEBAN A. YU.
Khabarovsk Federal Research Center of theEaatern Branch of the Rsian Academy of Sciences

Abstract In many cases, there are reserves of mineral raw materials in the sides of the quarry an
under the quarry spacae involvement of which in the development using traditional technologies
is not economically effective. At present, technologies of apeterground development of such
reserves using deep mining complexes and other equipment are known. A signifieggnt des
disadvantage of the known designs of deep mining complexes is the rigid and -$itraight
connection of the cutting executive body with the base machine located on the surface. The articl
proposes the design of a mining complex with a flexible comorettetween the mining unit and

the base machine, which can significantly reduce the metal consumption of the equipment an
provide the possibility of mining ore bodies with a variable angle of incidence. The mining unit
includes a milling cutter, a systefor vacuum transport of ore mass and a hydraulic strut for
positioning in the face.

Keywords low-power ore bodies, mining complex, milling head, ore mass, hydraulic drive, rope
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EXPERIMENTAL STUDY OF THE REMOTE CONTROL SYSTEM OF THE PV -235
DRILLING RIGIN T HE CONDITIONS OF THE AIKHAL GOK

ILBULDIN D. KH.1, EGOROV M S}, KONURIN A. 1.2

Yyakutniproalmaz Institute of PJSC ALROSA,
2N.A. Chinakal Institute of Mining SB RAS

Abstract The object of the research is the remote control system of the drilling rig. The results of an
experiment on the use of the remote control system oPiteper-235 drilling rig are presented.
Correction factors have been determined for the standard productivity of the drilling rig in the
remote control mode. Provides examples of how to improve system components for efficient
machine operation in remoterttrol mode.

Kewwords Drilling rig, remote control, timing observations, correction factors.
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EXPERIENCE OF APPLICATION OF THE DIGGER 300 -40 AT DEEP DEPOSITS
OF SAND-GRAVEL MATERIALS

MEDVED N.V., EGOROVA E.L.MOROZOV V.N.
Siberian federal university

Abstract The article presents the results of the dredger in a deep deposit of sand and grave
materials. It was found that when the diameter of the suction pipe exceeds the diameter of the inls
mixing chambetby 150 mm, the actual pressure from the ejector does not exceed one meter, an
with an increase in the supply of the suction pump as a result of a sharp jump in hydraulic
resistance, the vacuum is disrupted. It was also found that the effect on thatedlcampression

ratio of the jet apparatus increases with an increase in the injection coefficient and the input velocit
of the injected stream.

Keyords sand and gravel materials deposit, dredger, ejector device, inkjet apparatus, nozzle
mixing chamber, pressure, injection coefficient.
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INVESTIGATION OF THE INFLUENCE OF THE GRAN ULOMETRIC
COMPOSITION OF THE SHIPPED ROCK ON THE TECHNICAL CONDITION OF
EXCAVATORS OF THE MINING DEPARTMENT OF PJSC"URAL ASBEST e

ALEKSEENKOV. B.}, KHAZHIEV V. A.2, BAYKIN V. S.?, LESHKOV E. Y2

lyompany "Promtekhvzryv" PJSC Uralasbest,
2NIIOGR, Chelyabinsk.

Abstract. The article presents the results of the study of the granulometric composition of the
blasted rock mass in the conditions of the open pit of PJSC "Uralasbest", as well as the analysis
data on the technical condition of excavatquipment.The average share of oversized output is
calculated according to the data for 2020. The dependences of the number and duration of failure
of mechanical components of excavators on the proportion of oversized rock in the blasted rocl
mass areevealed. A possible economic effect caused by an increase in the quality of rock mas:s
blasting in the conditions of the Uralasbest open pit is determined.

Keywords quality of rock crushing by explosion, granulometric composition, technical condition,
exavator, duration of unplanned repairs, equipment failure
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INVESTIGATION OF THE EFFICIENCY OF WATER TREATMENT AND ORE
TRANSPORTATION SYSTEMS OF THE PROCESSING COMPLEX

ESHMURODOQV Z O,, ARZIYEV E. |., ISMOILOV M. T., BOBOZHANOV M. K.

Navoi State Mining Institute
Tashkent State Techniddhiversity

Abstract Rising electricity prices and changing tariff structures are causing a growing need for
efficient and economical use of electricity, especially in enargnsive industrial technological
processes, such as the transportation of mags With increasing electricity prices continue to rise,
the increasing need for energy management requires the study of-effeignt operating modes

for energyintensive installations, such as conveyor belts. One of the factors affecting the aperatio
of belt conveyors is that the resistance in transport systems significantly affects the energy
efficiency of the transport system..

Keywords conveyor, mechanical resistanttgd, model, energy efficiency.
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CHOOSING A GRADER FOR THE CONSTRUCTION AND MAINTENANCE OF
ROADS IN LARGE QUAR RIES

AREFEV S A.
Ural State Mining University

Abstract The necessity of wider use of motor graders for performing road works at mining
enterprises is justified. The characteristics of grader models designed for the construction an
operation of quarry roads are given. Recommendations have been developede amairt
parameters of graders that are advisable to use in large quarries and sections that opere
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DESIGN OF OBSERVATION WELLS AT THE AQUIFER ROCK OF THE
MIDDLE SARMATIAN ON NORTH -STAVROPOL GAS STORAGE FACILITY

GOLOVANOV K. S.

North Caucasus Federal University

Abstract.The article presents the geomorphological and hydrogeological characteristics of the near
surface sediments of the territory of the mountain branch of the North Stavropol gas storage facility
Specialemphasis is placed on the aquifer of the Middle Sarmatian (upper formation of the Middle
Sarmatian), which is the most suitable for the water supply of settlements in the territory under
consideration. The design of observation wells is recommended fepdiedied aquifer in order to
control the chemical composition of neanface waters.

Keywords North-Stavropol gas storage facility, aquiferous rock of the middle Sarmatian,
observation wells on the rocks of the middle Sarmatian
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