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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets it
apart from other research databases. The inclusion of News of NAS RK. Series of geology
and technical sciences in the Emerging Sources Citation Index demonstrates our dedication
to providing the most relevant and influential content of geology and engineering sciences
to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6edendi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonozuu u
MeXHUYecKux Hayk» ol npunsm 015 unoexcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvbheuue2o npuHAmMUs
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MEeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



BAC PEJJAKTOP

YKYPBIHOB Mypar JKypbIHy./IbI, XUMHUS FBUIBIMIAPEIHBIH TOKTOPSL, mpodeccop, KP YFA akanemuri, PKB
«Kazakcran Pecriyonukacel YTtk FouibiM akagemusicbinbiay npesuaenti, AK «/1.B. Cokonbekuii aTbIHIaFbI
OTBIH, KaTaJli3 JKOHE MICKTPOXUMHS HHCTUTYTHIHBIH» 0ac IupekTopsl (AnMarsl, Kazakcran), https://www.scopus.
com/authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

BAC PEJAKTOP/IbIH OPBIHBACAPDI:

OBCA/IBIKOB Bakpir Hopikbaiiyibl, TexHHKa FbUIBIMAAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akagemuri, A.b. bexrypoB aTelHmarsl XUMHS FBUIBIMAApPBI HHCTHTYTHL, (AnMarsl, Kasaxcran), https:/www.
scopus.com/authid/detail.uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

PEJAKIIUS AJTIKACBI:

OBCOMETOB Mouic Kyasicyabl (6ac  peaakTopiblH — OpbIHOAcapbl), I€ONOTHs-MUHEPAIOTUst
FBUIBIMIAPBIHBIH JOKTOPEI, mpodeccop, KP ¥YFA akamemuri, Y.M. Axmencadun atemparsl I'maporeomorus
JKOHE TEOdKOJIOTUsSI MHCTUTYTHIHBIH JupekTopsl, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.
uri?authorld=56955769200, https://www.webofscience.com/wos/author/record/1937883

7KOJITAEB I'epoii KoJrraiiyJibl, reonorusi-MIHHEPAIOryst FRITBIMAAPBIHBIH TOKTOPHI, ipodeccop, KP YFA
KypMeTTi axazemuri, (Ammarsl, Kasakcran), https:/www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

CHOY J[Ipumen, PhD, xaysivmpacteipeurran mpodeccop, HeOpacka yruBepcureriniy Cy FhUIBIMIaphI
3epTxaHacbiHblH  aupekropel,  (HeOpacka  mrarer, — AKIH),  https://www.scopus.com/authid/detail.
uri?authorld=7103259215, https://www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, Xep Typassl rpuibiMaap OemiMiHIH METPOTIOrHs JKOHE Maiaansl Kazdamap
KeH OPBIHIApHI CallaCBIHIAFEI 3epTTeyNIepiHiy jxerekurici, Taburu Tapux Mypakaitsl, (Jlonnon, ¥isiopuranus),
https://www.scopus.com/authid/detail.uri?authorld=55883084800,  https://www.webofscience.com/wos/author/
record/1048681

MNAH®WJIOB Muxaua bBopucoBny, TexHHKAa FBUIBIMIAPHIHBIH JOKTOpbI, HaHCH yHHBEpCHTETIHIH
npodeccopsr, (Hancu, @pannust), https:// www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.
webofscience.com/wos/author/record/1230499

IIEH IIun, PhD, KpiTail reonorusyiblK KOFAaMbIHBIH Tay-KeH T'€OJOTHSICH KOMUTETI JUPEKTOPBIHBIH
opbIHOacapbl, AMEpPHKAHIBIK JKOHOMHKAIBIK T'COJOrTap KaybIMAACTHIFBIHBIH Mymieci, (Beibxin, Kpirail),
https://www.scopus.com/authid/detail.uri?authorld=57202873965,  https://www.webofscience.com/wos/author/
record/1753209

OUUIEP Axceas, KaybIMIacThIpsLIFaH npodeccop, PhD, /lpe3nen TexHuKanbIK yHUBEpcHTeTi, ([pesneH,
Bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100, https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buagumup EHoxoBHY, XUMUsI FBUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri, XKana
Marepuaigap XUMHSICHI MHCTUTYTHIHBIH KypMeTTi aupekropsl, (Munck, Bemapycsk), https:/www.scopus.com/
authid/detail.uri?authorld=7004624845

KATAJIMH Credan, PhD, xaysiMpacteipsurran mnpodeccop, TexuukamsKk yHuBepcureTi ([[pesnew,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAFBIHTAEB ‘Kanaii, PhD, xaysimaacteipsuiran npodeccop, HasapbaeB yHuBepcureri (Acrtawa,
Kasakctan), https://www.scopus.com/authid/detail.uri?authorld=57204467637, https://www.webofscience.com/
wos/author/record/907886

®PATTUHU IMaoao, PhD, xaysivpacteipsurran mpodeccop, bukokk Mmuman ynusepcuteti, (Muman,
Wranus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIIEUICOBA Map:xaun Baiicankbi3bl — TexHuKa reutbIMaapbiHbIH JOKTOpBI, K.M. CoTOaeB aThiHIaFb!
Ka3zaky/iITTeIK3epTTey TEXHUKAIBIKyHIUBEpCUTEeTiHIHTpodeccopsl, (Anmarsl, Kasakcran), https:/www.scopus.com/
authid/detail.uri?authorld=57202218883,  https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bopan6aii Toiidacapy/ibl, TeXHHKa FBUIBIMAAPBIHBIH JOKTOPBI, mpodeccop, «leodusmka sxoHe
celicmonorus» Kadenpacebly MeHrepymrici, K.M. CorGaeB arbiHmarsl Ka3ak YITTHIK 3epTTey TEXHHKAIBIK
yHuBepeuteti, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHU Bepuarccon, Jlynn yuuepcureriniy Tasty LIBIFbICTBI HEPCIEKTUBANBI 3€PTTEY OPTAJBIFHIHBIH
npodeccopsl, JIyHI yHHBEpCUTETIHIH TONBIK KypcTsl mpodeccopsl, (IIBemus), https://www.scopus.com/authid/
detail.uri?authorld=7005388716, https://www.webofscience.com/wos/author/record/1324908

MMUPJIAC Baagumup, ApHdib yHHBEPCUTETiHIH X UMISIIBIK HEKCHEepHs (paKyIbTeTi skoHe LIIBIFbIC FRUTBIME-
3eprrey opranbirbl, (M3pawis), https://www.scopus.com/authid/detail.uri?authorld=8610969300, https:/www.
webofscience.com/wos/author/record/53680261

«KP ¥FA» PKB Xa6apaapsl. I'eo10rus #oHe TeXHUKAJBIK FBLIBIMAAP CEPHSCHI».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menikreyi: «Kazakcran PecriyonukachiHbIH YIITTHIK FBUTBIM akageMusicb» PKB (AnMars K. ).
Kaszakcran PecrnyOnukachiHblH AKnapar J>koHE KOFAMIBIK JaMy MHHHCTDPIIMiHIH AKmapar KOMHTETiHJIe
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3iMaik 6acbuIbIM TipKeyiHe KOHbUTY Typallbl KyalliK.
TaKBIPBINTHIK OAFBITHL: [ eonoaus, eudpozeonoaus, 2eoepapus, may-KeH icl, MYHail, 2az jHcane Memanoapobvly
XUMUATBIK MEXHON02UANADb
Mep3iMaiiri: )KbUIbIHA 6 PET.
Tupaxsr: 300 nana.
Pepakuusnbig MekeH-kaibl: 050010, Anmarsi K., [lleBuenko xemr., 28, 219 Geur., ten.: 272-13-19
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IJTABHBIA PEJAKTOP

JKYPUHOB Mypar ’KypuHoBHY, JOKTOp XUMHYECKHX HayK, npodeccop, akanemuk HAH PK, npesunent
POO HauunonanbHoii akagemun Hayk Pecriyonuku Kaszaxcran, renepanbhbiii tupekrop AO «MHCTUTYT TOTUINBA,
karanmsa u snekrpoxumun uM. J[.B. Coxonbsckoro» (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

3AMECTHUTEJIb ITTABHOI'O PEJAKTOPA

ABCAJIBIKOB Baxeit Hapuk6aeBu4, JOKTOp TEXHMYECKHMX Hayk, npodeccop, akazemuk HAH PK,
Wuctutyt xuMmudecknx Hayk uM. A.B. Bekryposa (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

PEJAKIIMOHHAS KOJIJIET' ASI:

ABCAMETOB Mauuc KyabicoBuy, (3amMecTuTelb IVIABHOTO — pPEJAaKTOpa), JOKTOP  I'eoJIoro-
MHHEPAIOrHIeCKHX HayK, mpogeccop, akagemuk HAH PK, mupexrop MHCTHTYTa rTHAPOTE0IOTHI U F€0IKOIOTHI
um. Y.M. Axmencaduna (Anmarsr, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=56955769200,
https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii ’KosrraeBu4, 1OKTOp re0I0rOMHHEPATOTHYECKUX HAYK, TPOdeccop, MOUETHBIH aKaIeMUK
HAH PK (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200, https://www.
webofscience.com/wos/author/record/1939201

CHOY Jpumnen, PhD, acconunpoBanusil npogeccop, aupexrop JlabopaTropuu BOXHEIX HayK YHUBEpCHTETa
Heb6packu (mrar HeGpacka, CLIA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https:/
www.webofscience.com/wos/author/record/1429613

3EJBTMAHH Paiimap, PhD, pykoBomutenb HCCIEIOBaHUi B 00JIACTH METPOJIOTMU U MECTOPOXKICHHM
MOJIe3HBIX UCKoTlaeMbIX B Otjiene Hayk o 3emie Mysest ecrectBernHol uctopun (JIonaoH, Aurms), https://www.
scopus.com/authid/detail.uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/104868 1

MMAH®WJIOB Muxana BopucoBuy, 10KTop TeXHUUECKUX Hayk, Ipodeccop Yuusepcutera Hancu (Hancn,
Opannust), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.com/
wos/author/record/1230499

IIEH Iun, PhD, 3amecturens aupexropa Komurera 1no ropHoil reosnoruu Kurtaickoro reojaoruueckoro
obmecTBa, WieH AMEPUKAHCKOH accoruanuy skoHoMmdeckux reosoros (Ilexwn, Kuraif), https://www.scopus.
com/authid/detail.uri?authorld=57202873965, https://www.webofscience.com/wos/author/record/1753209

@OUIIEP Axkcens, accounupoBanHbiii npopeccop, PhD, texuudeckuii yuusepcurer Jpesnen ([pesueH,
Bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100,  https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buaagumup EHokoBHY, JOKTOp XMMHYecKuX Hayk, akagemMuk HAH Benapycu, nouerHsiii
mupexTop MHcTHTyTa XMMHH HOBBIX MarepuanoB (Munck, bemapycs), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIMH Credan, PhD, accoummmposanusii npodeccop, Texumueckuil ynusepcuteT ([lpesnen,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAI'MHTAEB Kanaii, PhD, accorunpoanusiii npodeccop, Hazapoaes ynusepcurer (Acrana, Kasaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57204467637 , https://www.webofscience.com/wos/author/
record/907886

®PATTHUHMU Ilaoao, PhD, acconumposanusii npodeccop, Munanckuii yausepcurer bukokk (Mman,
Uramus),  https://www.scopus.com/authid/detail.uri?authorld=56538922400 HYPIIEMCOBA  Map:kan
BaiicaHoBHAa — JOKTOp TEeXHHYECKHX Hayk, Ipodeccop Kazaxckoro HammoHanbHOro mccienoBaTelIbCKOro
Texuuueckoro ynusepcutera um. K.M. Carnaea, (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=57202218883, https://www.webofscience.com/wos/author/record/ AAD-1173-2019

PATOB Bopan6aii ToiidacapoBu4, TOKTOp TEXHHYECKHX HaykK, mpodeccop, 3aBemyromuii kadeapoit
«T'eom3uka u ceiicmonorusy, Kasaxckuil HannoHansHbIN HCClIeOBATENIbCKUN TEXHHYECKHH YHUBEPCUTET M.
K.W. Carmaesa, (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, IIpopeccop LleHTpa nepcreKTBHbIX OIMKHEBOCTOUYHBIX HCCIEeA0BaHUN JIyHACKOTO
yHuBepcHuTeTa, npodeccop (monuslii kype) Jlymnckoro ymmusepcurera, (IlIBemus), https://www.scopus.com/
authid/detail.uri?authorld=7005388716 , https://www.webofscience.com/wos/author/record/1324908

MUPJIAC Baagumup, DaxynsreT XUMHUECKOH HHXKEHEPHH U BOCTOUHBIN HayYHO-HCCIIENOBATEIbCKUIT
ueHtp, Yuusepcuter Apwousi, (M3pawmns), https://www.scopus.com/authid/detail.uri?authorld=8610969300,
https://www.webofscience.com/wos/author/record/53680261

«H3Bectust POO «<HAH PK». Cepusi reo/1oruy M1 TeXHHYECKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobctBennuk: Pecrybnikanckoe oodiecTBeHHOe o0benHenne «HarronanpHas akagemus Hayk PecryOnuku
Kazaxcran» (. Anmarsr).
CBUJIETEIECTBO O IIOCTAHOBKE HA YydYeT IIEPHOAMYECKOro IredaTHoro u3fgaHus B Komurere wnHbOpManmu
MumnuncteperBa HHbOpManuK U oOUIeCTBeHHOro pas3BuTusi PecnyOmuku Kaszaxcran Ne KZ39VPY00025420,
BbIanHoOe 29.07.2020 .
TemaTnueckasi HANPABICHHOCTb: 2€0102Usl, 2UOPO2EON02UsA, 2e02Papus, 20pHOe 0eno U XUMUYECKUe MEXHON02UU
Heghmu, eaza u Memanios
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EDITOR-IN-CHIEF

ZHURINOV Murat Zhurinovich , Doctor of Chemical Sciences, Professor, Academician of NAS RK,
President of National Academy of Sciences of the Republic of Kazakhstan, RPA, General Director of JSC "
D.V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry " (Almaty, Kazakhstan), https://www.scopus.com/
authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

DEPUTY EDITOR-IN-CHIEF

ABSADIKOV Bakhyt Narikbaevich, Doctor of Technical Sciences, Professor, Academician of NAS RK,
A.B. Bekturov Institute of Chemical Sciences (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

EDITORIAL BOARD:

ABSAMETOV Malis Kudysovich, (Deputy Editor-in-Chief), Doctor of Geological and Mineralogical
Sciences, Professor, Academician of NAS RK, Director of the Akhmedsafin Institute of Hydrogeology and
Geoecology (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=56955769200, https://
www.webofscience.com/wos/author/record/1937883

ZHOLTAEYV Geroy Zholtaevich, Doctor of Geological and Mineralogical Sciences, Professor, Honorary
Academicianof NAS RK (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

SNOW Daniel, PhD, Associate Professor, Director, Aquatic Sciences Laboratory , University of Nebraska
(Nebraska, USA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https://www.webofscience.
com/wos/author/record/1429613

SELTMANN Reimar, PhD, Head of Petrology and Mineral Deposits Research in the Earth Sciences
Department, Natural History Museum (London, England), https://www.scopus.com/authid/detail.
uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/1048681

PANFILOV Mikhail Borisovich, Doctor of Technical Sciences, Professor at the University of Nancy
(Nancy, France), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.
com/wos/author/record/1230499

SHEN Ping, PhD, Deputy Director of the Mining Geology Committee of the Chinese Geological Society,
Member of the American Association of Economic Geologists (Beijing, China), https://www.scopus.com/authid/
detail.uri?authorld=57202873965 , https://www.webofscience.com/wos/author/record/1753209

FISCHER Axel, PhD, Associate Professor, Technical University of Dresden (Dresden, Berlin), https:/www.
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NURPEISOVA Marzhan Baysanovna — Doctor of Technical Sciences, Professor of Satbayev University,
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Abstract. Considering the possibility of changing the parameters of equipment
for solving problems related to the cargo flow of mining enterprise in deep quarries,
since the volume of work performed on extraction and opening increases due to
increasing the productivity of the quarry. In addition, this contributes to the re-
examination of existing equipment and technologies. In deep quarries with depth
of up to 600 m, the development of minerals and their transportation are one of the
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main tasks. When studying the development of mining operations in deep pits, there
is tendency to change the scheme of transportation of rock mass. The main factors
determining the development of quarry transport are systematically deteriorating
mining-geological and mining-technical conditions of development.

A number of scientific and practical works have been carried out in the Republic
on the development of methods and means of adaptation of cyclic-flow technology,
the formation of transport system of deep quarries by technological modules when
using modular crushing and transshipment point, new technological schemes and
parameters of cyclic-flow technology have been developed. The performance
of dump trucks largely depends on the distance of transportation, the average
daily duration of work and the utilization factor of calendar time. Indicators of
technological road transport development include the average number of cars (by
brand), the load capacity of the dump truck fleet and the average load capacity of
one average dump truck.

Key words: quarry, transport equipment, technological transport indicators,
energy intensity, loading and unloading, period, mining.
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AnHotanusi. TepeH Kapbepiepieri Tay-KeH KOCIIOPHBIHBIH YK aFbIHBIMEH
0aliTaHBICTBI MOCEIIeNIEPiH MISNTyTe apHAJFaH Ka0BIKTBIH TTapaMeTpiiepiH 03repTy
MYMKIHIITIH KapacThIPy aca MaHbI3Ibl. OUTKEHI KaphepIiH OHIMIITITIH apTTRIpyFa
OaiimaHbICTBl OHAIPY XOHE ally OOWBIHIIA OPBIHAAIATBHIH KYMBICTAPIBIH KeJeMi
apranpel. CoHbIMEH KaTap, OyJ1 KOJIAHBICTAaFbl ’Ka0IbIKTap MEH TEXHOIOTHsIIApAbI
Kaiita Tekcepyre biKnan eremi. Tepenairi 600 M-re AeiiHri TepeH Kapbeplieple
naiganel Kaz0anapipl Mrepy >KOHE OJaplbl TachbIMajJidy HETri3ri MiHACTTepAiH
0ipi. TepeH UIYHKbIpIapAarbl Tay-KeH >KYMBICTAPBIHBIH JIAMYBIH 3epieliey
Ke3iHJe Tay >KBIHBICTAPBIHBIH MAacCCaChIH TaChIMAJIay CXEMAaChIH ©3TepTy YpaHici
Oaiikanaznsl. Kapbepiik KeJIKTiH IaMyblH aHBIKTAHTBIH HETi3ri (hakropriap Tay-
KEH-TCOJIOTHSUIBIK, JKOHE Tay-KeH-TEXHUKAIBIK JaMy >KarJaiIapblHBIH IKYHelni
TYp/Z€ Hamapiaybl OOJIbIT TaObLIAIbI.

PecniyOnukana IMKIIIK-aFbIHABI  TEXHOJOTMSIHBI OCHiMJIEYy ojicTepi MeH
KypalJlapblH jKacay, MOJAYJBIIK YCaKTay J>KOHE aybICTHIPBI THEY ITyHKTiH
nmalganany Ke3iHAe TEXHOJOTHSUIBIK MOIYIbACP OOWBIHINA TepeH KaphepiepHiH
KOJIK JKYHEeCiH KalbITacThlpy OOWBIHIIA OipKarap FhUIBIMU-TIPAKTHKAIBIK
KYMBICTap KYPri3iaai, UMKIIIK-aFbIHABI TEXHOJOTUSHBIH KaHA TEXHOJIOTHUSIIBIK
cxemajapbl MeH napametpiiepi a3ipienai. CamMmocBanaapIblH OHIMILIIN KebiHece
TacsiMal[iay KalIbIKTBIFBIHA, XYMBICTBIH OpTalla TOYNIKTIK Y3aKThIFbIHA YKOHE
KYHTI30eliK yakpITThl Naiinanany koddduipenrtine OaiiaHbICTBL. ABTOMOOHIH
KOJITIHIH TEeXHOJOTHSIBIK JaMy KOPCETKIMITEpiHe aBTOMOOWIIBICPIIH OpTalla
caHbl (MapKachl OOWBIHINA), CAaMOCBAIAP MAPKiHIH JKYK KOTEPTIIITIri »)oHe Oip
opTalla caMOCBAJIJIbIH OpTallla KYK KOTEPTILITIr1 KaTaabl.

Tyiiin ce3nep: kapbep, KoK TEXHUKACHI, TEXHOJIOTHSIIBIK KOTIK KOpCEeTKIITepi,
SHEPTUS CHIMBIMIIBIIBIFBI, THEY-TYCIpPY, KE3€H, Tay-KeH OHJIpICI.
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AnHotanusi. PaccMoTpeHre  BO3MOXXHOCTH ~ W3MEHEHHsI  MapaMeTpOB
0o0OpyIOBaHMs JJsl PELICHUS 3ajad, CBA3aHHBIX C TPY30HOTOKOM TOPHOTO
MOPEANPHUATUS B TIIyOOKHX Kapbepax, Tak KaKk oOBbEeM BBINIONHSAEMBIX paboT 1O
J00BIYE M BCKPBITUIO YBEIWYHMBACTCS 33 CUET YBEJIWYEHUS MPOU3BOJUTEIBHOCTU
Kapbepa. Kpome Toro, 310 crnocoOcTByeT MOBTOPHOMY M3YUYEHHIO CYLIECTBYIOLIETO
000opyaoBaHMs ¥ TeXHONIOTHH. B rimy0okux kapbepax rmyouHo# 1o 600 M pazpaboTka
MOJIE3HBIX MCKOMAEMBIX M MX TPAHCIOPTUPOBKA SIBISIFOTCS OIHOW M3 OCHOBHBIX
3agad. [Ipu u3ydueHNH pa3BUTHS TOPHBIX PabOT B IIYOOKUX Kapbhepax OTMedaeTcs
TEHJICHIIMS K U3MEHEHHIO CXEMbl TPAHCHOPTUPOBKHU TOpHOM Macchl. OCHOBHBIMU
(daxTopamMu, OINpPEACISIIOIUMHI PAa3BUTHE KapbePHOTO TPAHCIOPTa, SBISIOTCS
CHCTEMAaTHUECKH YXYyALIAIOUIHecs TOPHO-TEOIOTHYECKHE M TOPHOTEXHUYECKHE
ycnoBusi  paspabotku. [loanepkanue HENPEephIBHOCTH TOPHBIX PadoOT B
TPaHCHOPTHOW YacTH MOXKET JaTh JIOTMCTHUYECKOE YIIPABICHHUE TPY30MOTOKOM
r1yOoKoro Kapeepa. Ha cerogusiauii 1eHb MUPOBBIE Pa3Inirs TEXHOJIOTHYECKUX
TPaHCHOPTHBIX CXEM JICHCTBYIOIIMMH TPEINPUSTHAMH B OCHOBHOM OymyT
MPOJOJKATh HCIONb30BaTh CYHIECTBYIONIME BUIBI TPAHCIOpTa C BHEAPEHHEM
HOBBIX TPAHCIIOPTHBIX CUCTEM Ha OTJENBHBIX y4acTKax Kapbepa, B OCHOBHOM Ha
DIyOOKMX TOPU30HTAX, & BO-BTOPBIX, UCIIOIB3YIOTCS O0Iee COBPEMEHHEIE.

B pecnyOnuke mpoBefeH psA HaydyHO-NPaKTHYECKHX paldoT mo pa3paboTke
METOJIOB U CPENICTB aJanTaluy UKINIHO-IIOTOYHON TEXHOIOTHH, (POPMUPOBAHUS
TPaHCHOPTHOW CHCTEMBI TIIYyOOKHX KapbepoB TEXHOIOTUYECKHMHU MOIYISIMU
Opd  HCIOJB30BAaHMM  MOAYJIBHOTO  APOOMIBHO-TIIEPETPY304YHOTO  IyHKTA,
pa3paboTaHbl HOBBIC TEXHOJIOTHYECKUE CXEMBI M TapaMeTPhl IUKINIHO-IOTOYHON
TeXHOJOTuu. [[pon3BOIUTEIBHOCTh CAMOCBAJIOB BO MHOT'OM 3aBHUCHUT OT JAIbHOCTH
MEPEBO3KH, CPETHECYTOUHON MPOJOIKUTEIBHOCTH paboTel M Kodddummenrta
WCTIOJIb30BaHUS KaJIeHAapHOro BpeMeHH. [Toka3aTenu TeXHOIOTHYECKOTO Pa3BUTHS
aBTOMOOWJILHOTO TPAHCIIOPTA BKIIOUAIOT CpeHEE KOJIMYECTBO aBTOMoOMeH (1o
MapKam), TPpy30II0bEMHOCTh MapKa CaMOCBAJIOB M CPEAHIOI0 TPY30MOIbEMHOCTh
OJTHOTO CPE/IHEr0 CaMOCBaJa.

KioueBble ciioBa: Kapbep, TpaHCIOPTHOE OOOpYIOBaHHE, IOKa3aTenn
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TEXHOJOTHYCCKOI'O TPpAaHCIOPTA, S9HEPTOCMKOCTD, IMOTPY3Ka U pa3rpyska, Iepuom,
I[O6I>I‘-Ia ITOJIC3HBIX MCKOITa€MbIX

Introduction. With increasing depth of works, reduce the options career in
terms of having difficulty, geological conditions; the road transport career acquires
a number of specific features. The main stages of development, such as opening and
preparing new horizons in the deep parts of the quarry, are carried out in cramped
working space conditions with a large concentration of excavation and loading
equipment, with high rates of deepening (Bolatova, et al., 2022; Imashev, et al,
2022; Saidova, et al., 2023).

According to the design decisions “Working out of the pit” Muruntau V turn “
working out of the pit is provided from the center to the flanks, which determines
the placement of ore sites in the excavation units mainly from the side of the worked
out space of the pit (Fig. 1).

Fig. 1 Muruntau Deep Pit

Findings. Accordingly, this significantly restricts maneuvers in the spatial
organization of mining development, creating technological unevenness and
heterogeneity of the ore flow from the quarry production (stochastic flow of the
mining process). To compensate for the constantly occurring specified heterogeneity
and uneven production volumes from the quarry, it will be necessary to carry out
technological intensification of the edge part of the quarry, followed by putting the
sides of the quarry in the design position (Saidova, et al., 2023; Khayitov, et al.,
2023).
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An intensive increase in the depth of open-pit mining required a study of the
influence of mining conditions in quarries on the performance of technological
vehicles. In this case, the indicator of the depth of open pits is decisive (Khayitov,
et al., 2023; Li, et al., 2024; Mussin, et al., 2023; Askarova, et al., 2022; Snitka, ct
al., 2018). The given actual indicators of the mining conditions of the Muruntau
open pit made it possible to obtain a graphical interpretation of the indicators of
technological transport with the depth of the open pit.

Methods and materials. The processing of the obtained data made it possible
to obtain dependencies that indicate a constant deterioration in the mining technical
conditions for the operation of technological transport, accompanied by an increase
in the distance of transportation and an increase in the height of the rock mass from
the lower zones of the quarry.

An analysis of the increase in the depth of open pits showed that as they develop,
the distance of transportation and the height of the rock mass rise increase. At the
same time, the situation is complicated by the fact that mineral deposits that are
complex in terms of their qualitative composition and geological structure are
involved in the development. It should be noted that the growth in ore mining and
the decline in the volume of mined rock mass led to the complication of mining
conditions in the quarry. When ore is mined from deep open pits (the open pit is more
than 600 meters deep) and the largest possible volumes of rock mass movement per
year of mining, the work on their transportation increases significantly (Naimova,
etal., 2020; Zairov, et al., 2018; Stadkowski, et al., 2024; Korobiichuk, et al., 2024;
Dai, et al., 2024).

The profitability of the open pit mining in its lower zones is ensured with the
right choice of mining and transport equipment, opening, as well as the stability
parameters of the open pit walls. During the development of the Muruntau quarry,
several rational innovations were implemented that were aimed at optimizing
mining operations and reducing costs: the use of cyclic-flow technology; use of
dump trucks with a carrying capacity from 27 tons to 40, 75, 130, 180, 220 tons for
moving quarry cargo; with electric excavators with buckets with a capacity of 4 to
12 m3, as well as hydraulic excavators with a capacity of 15 to 20 m?; application
of steeply inclined KNK conveyors.

For the conditions of the Muruntau quarry, the tracks of dump trucks with an
average transportation distance of 3.73 km are characterized by a high weighted
average slope of 6.1%, high complexity up to 3-4 turns per 1 km with a radius of
30m.

When using dump trucks as an independent (main) mode of transport, an
important direction of energy saving is to increase the slopes of roads. In the
technological aspect, the use of elevated gradients allows to reduce the additional
spacing of pit from placing transport and communications, in energy — increase
of slope in a certain range reduces the consumption of diesel fuel for the transport
cycle.
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It should be noted that the main problems and limitations of ore reserves
completion within the boundaries of the fourth stage of the quarry are the narrowed
working space (20-30m) in the mining areas of the quarry (Nasirov, et al., 2023;
Nasirov, et al., 2022; Burmistrov, et al., 2017; Androsov, et al., 2020). In the period
2020-2023, the use of heavy-duty dump trucks with a load capacity of more than
213-220t and with a width of at least 7.6 m will be required to work out these
sections with a given rate of deepening(table).

It is known that the volume of the quarry, the current and average stripping ratio
directly depend on the selected dump truck. In this regard, in order to select mining
and transport equipment for the conditions of the deposit, studies and calculations of
the volumes of extracted rock mass were carried out; dependences of the influence
on certain sections of the wall of the Muruntau quarry were established (Saidova,
et al., 2023; Khayitov, et al., 2023).

The increase in the volume of the open pit with a change in the carrying capacity
used when moving the rock mass by a dump truck depends on the angle of slope of
the sides of the open pit (Fig. 3)

Table 1. Parameters of heavy-duty dump trucks on the lower horizons

Unit By brands of dump trucks with a load capacity of 218-227 tons:
No Parameters of | CAT |Liebherr | BenA3 | BenA3- )?Eccl:ngo XCMG | Komatsu | CAT
meas. | 793D | T-262 |-75307 | 75310 (SF33901D) XDE240 | HD830E | 793F
1 Load capacity ton |218,0| 218,0 220,0 | 220,0 220,0 220,0 221,6 | 2270
The capacity
2 of the body m? | 129,0 | 119,0 | 130,0 | 141,1 136,0 148,0 147,0 | 130,0
loosened g/mass
3 The fill factor 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
Degree of
4 | fragmentation at 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
Muruntau open pit
Capacity g/
5 | mass per vehicle | m? 77,4 71,4 78,0 84,7 81,6 88,8 88,2 78,0
body in the rear
Capacity g/
6 | mass per vehicle | ton |201,2| 1856 | 202,8 | 220,1 212,2 230,9 2293 |202,8
body in the rear
Percentage of
7 | capacity from 923 | 852 | 922 | 100,1 96.4 1049 | 1035 | 893
the passport load
capacity, %
8 W;’:ﬁg}’fﬁg‘;g mm | 7680 | 7400 | 8400 | 8450 8330 7990 | 7320 | 7605
9 | Loading heighta/s | mm | 5871 | 5900 6650 | 6030 6400 6490 6710 | 6533
10 | Engine power kﬁf/ 1;5&1)/ 11296%" 1716 | 1864 | 1864-2500 1285%‘5' 1865 129675%/
Average
technical lifting km/
11 spe?dg/mtoa hour 17,8 17,5 17,7 18,1 18,1 17,5 19,2 19,0
height of 150-
200 meters
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For the conditions of the Muruntau quarry during its development in plan and depth,
it is established that with an increase in depth, the transition and introduction of dump
trucks with a lifting capacity of 180-220 tons during the technical re-equipment of the
excavator-automobile complex will improve its management system (Androsov, et
al., 2020; Nasirov, et al., 2024; Zairov, et al., 2020; Fedorov, et al., 2017; Ratov, et
al., 2021).

The meaning of this technology is the application of engineering technique, which
is performed using only hydraulic excavators and dump trucks with an overall width
of not more than 7.6 m for sinking time of congresses and split tranches requires only
20 m (at the base of the soles), and using dump trucks overall width of 8.4 m requires
that the width of the bottom on the sole was not less than 35 m (Fig.2).

-ql"1111

_ oy

H=1844m
16,1 %

I=10m

La=4,51 km

Fig. 2. Rational technological scheme of rock mass transportation during the development of deep
quarries in plan and depth:
L ,— average distance of transportation; L, — distance of the lower section of the mining face; i, —

weighted average slope; /1, - lifting height; /2, — height of the ledge.

3 Bya>Bypi

<N
V>V,

Fig.5. Deep pit boundary with transport berms of different widths
1 - quarry boundary with a narrow transport berm; 2- quarry fenders with a wide transport berm; 3 -
additionally extracted volume of quarry rocks with an increase in the width of the berms.
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According to its intended purpose, the transport berm serves to accommodate
transport routes connecting the working platforms of ledges with capital trenches.
The type of transport used, the intensity of the rock mass traffic along it, etc
determine the width of the transport berm. A transport berm connecting several
ledges is called a connecting berm (Saidova, et al., 2023; Khayitov, et al., 2023).
Part of the upper platform of the ledge with a width equal to the base of the collapse
prism is called a safety berm, while equipment, transport routes, power lines are
placed outside the safety berm.

A safety berm is necessary to increase stability and reduce the angle of slope of
the pit wall and to protect the located lower ledges from accidental falling of rock
pieces. The safety berm is usually at least wide enough to accommodate equipment
on the berm for loading and handling rolled rock.

Studies have established that such a factor as the overall dimensions of a dump
truck is not taken into account well, and it is this factor that determines the width
of the transport berm, which in turn affects the design of the side of a deep pit and,
accordingly, the volume of extracted rock mass (Saidova, et al., 2023; Khayitov, et
al., 2023).

Discussion and Results. This circumstance has the following explanation. The
“Muruntau” quarry is unique in its mining, geological and climatic conditions;
it is characterized by large volumes of rock mass production, which requires the
operation of mountain transport in difficult and stressful conditions. According to
the design decisions, the depth of the Muruntau quarry will reach 1000 meters,
which in turn will increase the degree of slope of roads and increase the dynamic
load on dump trucks by 2 times (Saidova, et al., 2023; Khayitov, et al., 2023).
Further development of the V stage of the Muruntau quarry will be accompanied
by its deepening and at the same time, it is possible to achieve efficiency in
the operation of dump trucks only at the expense of dump trucks with electric-
mechanical transmission.

Conclusions. The world analysis and experience of operation of dump trucks
in the Muruntau quarry shows the efficiency of operation of dump trucks with
hydro-mechanical transmission at an average lifting height of up to 130 meters.
Their use at elevations of more than 130 meters leads to a decrease in the average
technical speed of movement, which is expressed in a decrease in production. The
electromechanical transmission has a higher efficiency of transferring power from
the engine to the tires due to fewer rubbing and rotating parts, which lead to losses
of transmitted power. Also, gear changes in the hydro-mechanical transmission
lead to losses, since at the moment of switching there is a break in the power flow
transmitted to the rear wheels, while in the electromechanical transmission there
is no break in the power flow. On average, the efficiency of an electromechanical
transmission when transmitting power is 97% compared to 90% for a hydro-
mechanical one.
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