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I Clarivate
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 Pecnyonuxacol ¥nmmoix eoinvim akademusicol «KP ¥£A Xabapnapei. ['eonoeus scone
MEXHUKAIBIK bLIBIMOAD CEePUsChly blIbIMU JCypHAIbiHbiY Web of Science-miy oicanananzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvli xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index osicone the Arts & Humanities
Citation Index-xe xabwvioay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawvliap MeH meKemenepze KOHmMeHm mepenoici MeH canacvih ycuvihaovl. KP
¥F'A Xabapnapwi. 'eonozus scone mexnuxanvly eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKmi Jicane 6e0eNdi 2e0102Usl HCIHE MEXHUKATBIK
ELILIMOAp OOUbIHUA KOHMEHMKE A0a0blebIMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunwiii sicypran «zeecmuss HAH PK. Cepust eeonocuu u mexHuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpO8aHUU HAXOOUMCS 8 CMAaOUull paccmMompeHus
xomnanueu Clarivate Analytics ons danvueiueco npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuu. Brmouenue Hzeecmus HAH PK. Cepus ceonoeuu u mexHuieckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nawty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2e0N02UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
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© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
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
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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A.M. Khairullaev', N.O. Berdinova!, S.A. Syedina', G.B. Abdikarimova'?",
A.A. Altayeva'

"Branch of the Republican State Enterprise “National Center for Complex Processing
of Mineral Resources of the Republic of Kazakhstan” of the Mining Institute after
D.A. Kunayev, Almaty, Kazakhstan;

?Satbayev University, Almaty, Kazakhstan.

E-mail: abdykarimovagulnur@gmail.com

3D BLOCK MODELING OF GEOMECHANICAL PROPERTIES
OF ORE DEPOSITS USING MODERN GMISs

Abstract. Reliable reflection of geomechanical properties of the rock mass in
different areas of a quarry or mine is an important factor for safe and efficient mining
design. As a rule, at the development of a mine it is impossible to fully study the
site and determine geomechanical characteristics of the rock mass. Therefore,
it 1is extremely important to model the spatial variability of geomechanical
properties of a rock mass using limited data.

Modern computer software products (Datamine, Micromine, Leapfrog, etc. make
it possible to process initial numerical, text and graphic data and obtain digital three-
dimensional models of deposits. The standard method of geological modeling consists
of interpreting and building a wireframe model for one profile of borehole data at a
time, which is time consuming. Modern computer software (Datamine, Micromine,
Leapfrog, etc. ensures data processing in several hours with greater accuracy and
considering several geological interpretations that may correspond to the input data.
As a result, geological interpretation using new software tools requires experience in
the field of geology.

The paper covers the stages of building a three-dimensional geomechanical block
model (BM, which takes into account the heterogeneity of geomechanical properties
as examplified in one of the iron ore open pits of the Republic of Kazakhstan. It
contains the building algorithm of the geomechanical BM, which includes the
import and preparation of initial data in the GMIS environment, their visualization;
modeling of lithology data and structural trends to aggregate them into domains and
interpolate the rating data of the rock mass quality and geotechnical characteristics.

Key words: modeling, boreholes, source databases, geological interpretation,
domains, statistical analysis, interpolation, geomechanical block model.
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A.M. Xaiipyaaaes!, H.O. Bepannoa!, C.A. Creaunal, I.b. O6aikapimoBal?”,
A.A. Anraeal

1«JI.A. Konaes arsinars! Tay-ken uacTHTYTEDY «KP MIITKKOX ¥O» PMK,
Anmarel, KazakcraHn;
2Satbayev University, Anmmarsl, Kasakcran.
E-mail: abdykarimovagulnur@gmail.com

3AMAHAYMU TKTAK KOMEI'IMEH KEH OPHBIHBIH
I'EOMEXAHUKAJUIBIK KACUETTEPIH YII OJIIHEMAI BJIOKTBIK
MOJIEJIBAEY

AnHoramus. KaprepiiH HeMece IIaxTaHbIH OPTYpil ydYacKeJepiHAeri Tay-KeH
MaCCHBIHIH TeéOMEXaHHUKaJIBIK KACHETTEPiH CEHIMII TYPJIE KOPCETY Tay-KEeH )KYMBICTAPBIH
Kayilci3 JKoHE THIMJI KoOalayJblH MaHbI3AbI (DAaKTOphl OOJIBINT Ta0bLIA/bI. OCTTE,
KEHIIITI Urepy Ke3iHJe Tay MAcCHBiHIH TeOMeXaHHKAaJbIK CHUIaTTaMalapblH aHbIKTaH
OTBIPBIN, YYacKeHi TOJBIK 3EpPTTey iC JKY3iHIE MYMKIH €Mec, COHIBIKTaH IIEeKTEYIi
JIepeKTepli KOJIZJaHa OTHIPHIM, Tay JKbIHBICTAPHIHBIH T€OMEXaHUKAIBIK KAaCHETTEePiHIH
KEHICTIKTIK ©3TreprillTiriH MOACbACY 6T¢ MaHbI3IbI.

3aMaHayu KOMITBIOTepITiK OarnapiaaMansik eHimaep (Datamine, Micromine. Leapfrog
JkoHe T.0.) OacTanKbl CaHBIK, MOTIHIIIK KOHE TPaUKaNIbIK ISPEKTEeP/Ii OHICYTe JKOHE
KEeH OPBIHJIAPBIHBIH CaHIBIK YII OJIIEMII MOACIbACPIH ajlyFa MyMKIHZIIK Oepeni.
[eonorusibik MOIEIIBACY/IIH CTAHAAPTTHI 9/1iCi — 01 Oip yaKbITTa YHFBIMA ACPEKTEPIHIH
0ip OeJiriH TYCIHAIPY JKoHE KaHKAJIBI MOJICIIH KYPY KOIl YaKbITThI KaxeT ereni. Kazipri
3aMaHFbl Oarmapiamaibik Kamramachkis eTy (Datamine, Micromine. Leapfrog sxone
T.0.) AepekTepi OipHele carar imiH/e XoHe J2JpeK oHeyre, 0acTankbl IepeKTepre
coliKec KeleTiH OipHelle reoJIOTHSUTBIK TYCIHIIpYIepi KapacThipyFa MYMKIHIIK Oepei.
Hormxecinge xaHa OargapramMaiiblk Kypajaapisl Mainanada OTBIPBII, TeOJOTHSUTBIK
WHTEPIPETALUSIHEl aHBIKTAay KE3iHIE TeOoJNOTHSl CalachIHIArbl TIKIpUOe MaHBI3IbI
OOJIBIN TAOBUTAEI.

Maxkanana KP TeMmip keHi KapbepiepiHiH OipiHiH MbICAJBIHIA T€OMEXaHHKAJIBIK
KaCHUETTEePAIH SPTEKTLIITH €CKEPETIH YIII OJIIIEM/Ti TeOMEXaHUKAJIBIK OJIOKTHIK MOJICITBTI
(BM) kypy ke3eHzepi KapacThipbulraH. [eomexaHukaiblk BM Kypy Ke3ewaepiHiH
anropuTMi Kentipineni, on Tay-keH [AXK oprackiHa GacTankel IepeKTepAi UMIIOPTTAy
MeH JaibIHAaY/Ib, OJIapbl BU3yaTH3alUsIIAYbl; JINTOJIOTUS IEPEKTEPiH KIHE OJap.Ibl
JOMeHJiepre 0elry YIIIiH KYPBUIBIMIIBIK TPEHATEPII MOJIENIBACY/I dKOHE OapIaFbl MACCHB
camachlHBIH PEHTHHITIK KOPCETKIIITepl MEH TeOTEXHUKANBIK CHITaTTaMallapbIHBIH
JepEKTEePIH HHTEPIIOSIHSIIAYAbI KAMTHIBL.

Tyiiin ce3nep: Mozebacy, YHFbIMAIApP, 0aCTAKbl MTIMETTEP 0a3achl, FEOIOTHSIIBIK
TYCIHZIpY, TOMEHJIEP, CTATUCTHKAJIBIK TaJiay, HHTEPIIOJSIHSL, TEOMEXaHUKAIBIK OJIOK
MOJIETIi.
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AM. Xaiipynnaes!, H.O. Bepaunosa!, C.A. Creaunal, I.b. Agapikapumona'?’,
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TPEXMEPHOE BJIOYHOE MOAEJIMPOBAHUE 'TEOMEXAHUYECKHUX
CBOMCTB PYJIHOI'O MECTOPOXJIEHUS C UCITIOJIb30BAHUEM
COBPEMEHHBIX ITHUC

AHHOTanMs. [IOCTOBEpHOE OTpPaKEHUE TEOMEXAHMYECKUX CBOMICTB MacCHBA
TOPHBIX MTOPOJ HA Pa3HBIX yUacTKaxX Kapbepa WM MIAXThI SBISETCS BXKHBIM (aKTOPOM
Uit 6e30macHOro M A QPEKTHBHOTO TOPHOAOOBIBAIONIETO MpoeKTHpoBaHus. Kak
MPaBUIIO, TP pa3paboOTKe PYJHHKA MOJHOE HMCCIICAOBAHUE YYacTKa C ONpeneieHueM
FEOMEXAHNUYECKUX XapaKTEPUCTUK TOPHOTO MACCUBA HA IIPAKTUKE HEBO3MOXKHO, IOATOMY
KpaiiHe BaXHO MOJETUPOBATh IMPOCTPAHCTBEHHYIO M3MEHYHBOCTh T€OMEXaHHMYECKHX
CBOICTB MacCcHBa TOPHBIX OPOJ C UCTIONH30BAHUEM OIPAaHMUEHHBIX TAHHBIX.

CoBpeMeHHBIE KOMITBIOTEpHBIE TIporpaMMHble MpoaykTel (Datamine, Micromine.
Leapfrog u np.) mo3BonstoT 0OpabaThIBaTh HCXOAHBIX YHCIIOBBIE, TEKCTOBBIE H
rpaduyuecKkue JaHHbIE U MMONy4arh NU(POBBIE TPEXMEPHBIE MOJEIN MECTOPOKICHUH.
CraHaapTHBII METO/ T€0JIOTHYECKOTO MOJEIUPOBAHUS 3aKITI0YAeTCs B MHTEPIPETAIIH
1 IOCTPOEHUH KaPKACHOM MOJIENH 10 OAHOMY Pa3pe3y CKBaXKUHHBIX JAHHBIX 3a Pa3, 4TO
TpeOyeT 3HaYMTENLHBIX 3aTpar BpeMeHH. COBpeMEHHOE MPOrpaMMHOE OOecIieueHue
(Datamine, Micromine. Leapfrog u ap.) mo3Bosser o0paboTaTs AJaHHBIE 32 HECKOIBKO
4acoB U ¢ OOJNBIIEH TOYHOCTBIO, a TAKXKE pacCMaTpUBaTh HECKOJIBKO T€OJIOTHYECKHX
HMHTEpIIpeTalnii, KOTOpble MOTYT COOTBETCTBOBAaTh MCXOIHBIM JaHHBIM. BcnenctBue
4YEero MpU ONPEIECIICHUH TE0JIOTMYECKON WMHTEPHPETAlUA C UCIOJIb30BAHUEM HOBBIX
MPOTPaMMHBIX CPEACTB CTAHOBUTCS BaYKHBIM OIIBIT B O0JIACTH TEOJIOTHH.

B craree paccmarpuBaroTCs 3Tanbl MOCTPOCHMSI TPEXMEPHON IeOMEXaHUYECKOU
omounoit moxenu (bM), yIUTHIBAIOIIYI0 HEOJHOPOTHOCTh T€OMEXaHUIECKUX CBOMCTB
Ha [IpUMEpPE OAHOIO U3 ene30pyaHblx kapeepos PK. IIpuBoguTcs anroputM 3Tanos
MOCTPOEHHUS TeoMexaHnueckod BM, KOTOpBIil BKJIIOYAET UMIIOPT M MOJATOTOBKY MCXO[I-
HBIX TaHHBIX B cpeny [ TUC, ux Bu3yanusanuio; MOAEIUPOBAHUE TaHHBIX JIUTOJIOTHH U
CTPYKTYPHBIX TPEHIOB JJIsl BBIICTICHUS UX B JOMEHBI U MHTEPIOJSALUIO B HUX JTaHHBIX
PENTHHIOBBIX MIOKa3aTenel KauecTBa MaCCUBA M TEOTEXHUYECKUX XapaKTePUCTHUK.

KuroueBble ci10Ba: MOfETHUpPOBaHHUE, CKBAXXKUHBI, 0a3bl MCXOAHBIX JAHHBIX, T€0JI0-
rUYecKas MHTEpIIpeTanus, JOMEHBI, CTATUCTHYECKUN aHaIN3, MHTEPIOIALUS, TeoMe-
XaHU4YecKas OJouHast MOeb.

Introduction. A good 3D geomechanical BM is based on high quality and reliable
data and correct interpretation of the geological and structural configuration of the field.
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It also includes the distributions of the strength properties of rocks, their changes as well
as the hydrogeological model of distribution of the groundwater pore pressure.

The geomechanical BM gives a visual representation of the rock mass condition
at various sections of the field, simplifies the selection of design sections for stability
calculations, facilitates the optimal technical solution and analysis, especially for
complex geological structures with larger number of geotechnical or geological units
with different orientations and slopes.

The geotechnical model is a combination of geological, structural, hydrogeological
and rock models (Syedina et al., 2018:60-65; Dunn, 2014: 133).

The BM building consists of several stages, and the reliability of data basically
depends on the quality of the underlying data. Data reliability is related to the amount of
data collected, their spatial distribution, quality of collection and interpretation.

The object of research is mineral ore deposits.

The purpose of creating the geomechanical BM is to store and visualize all the
ratings of the rock mass quality and the geotechnical characteristics of the deposit in
three-dimensional space with the possibility of updating and correcting the data.

The research methodology. The main research method is the modeling of the digital
database of the deposit using one of the geological and mining information systems
(GMIS).

The stages of creating a volumetric geomechanical BM of the field are shown in
Figure 1.
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Figure 1. The stages of creating a geomechanical BM
Control is needed at each stage of modeling since a poorly constructed model can

cause serious mistakes in technical decisions, which can subsequently lead to serious
mistakes and even accidents in open pits (Recommendations, 2015: 87).
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Creating a source data base. A digital database (DB) is built on the basis of numerical
and text data and consists of many tables, each containing several data fields (vertical
columns) and entries (lines). The structure of the source data base for building a block
geomechanical database can be represented as follows (Figure 2):

For wells:

- Collars: data about well locations. Fields: Well (# well); North (X); East (Y);
Relative elevation (Z); Depth of the well.

- Directional survey. Orientational data on the deflection of wells in depth. Fields:
Well (# well); Survey depth (measurement); Azimuth; Plunge (angle of plunge).

- Lithology. Lithological data, stratigraphy. Fields: Well (# well); From; To;
Lithological codes.

- Geomechanical data. Fields: Well (# well); From; To; Fields with indicators (RQD,
FF, uniaxial compression strength (UCS), condition of fractures etc.).

When the database joins/is imported into a certain software for 3D geological and
mathematical modeling, the data are checked for errors to ensure the preparation of
a reliable data set with the least ambiguities and inconsistencies. Error checking is
performed automatically in modern 3D modeling programs.
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Figure 2. Examples of table structures with source data bases

The source data base can include not only drilling data from exploration and

geotechnical wells, but also available historical sections and plans, toposurfaces,
restrictions in the form of a quarry or mine, fault surfaces, GIS data, maps and other
images with georeferencing.

Geological modeling. A wireframe modeling is the most universal method for
determining geological boundaries.

The standard method of geological modeling consists of interpreting and building a
wireframe model for one profile of borehole data at a time, which is time consuming.
The contours created at the interpretation stage are combined into three-dimensional
wireframes that form a wireframe model of the field (Figure 4). Modern computer
software (Datamine, Micromine, Leapfrog, etc.) ensures data processing in several

62



ISSN 2224-5278 6. 2022

hours with greater accuracy and considering several geological interpretations that may
correspond to the input data. As a result, geological interpretation using new software
tools requires experience in the field of geology (Kaputin, 2022: 600; Baryatskaya,
2019: 57).
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Figure 4. An example of a wireframe model of a domain

The wireframe geological and structural models are created by bringing together
all the available information (database with the geological description of the core of
exploration wells, geological plans and sections, toposurfaces) obtained at various stages
of the deposit study and development. Based on the analysis results, the lithological
codes are adjusted to create a reliable geological model. The spatial distribution of the
data should be sufficient to define geotechnical areas and to identify critical structures
or zones that may be problematic.

Interpretation of geological domains. At the construction of geomechanical
BM, defining geological domains is of great importance. The domains have a clear
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boundary and are geologically and statistically homogeneous zones. The average values
of mechanical property parameters obtained from rock sampling for each area are
considered to be characteristics of the rock properties in that area.

To define each geomechanical area (domain), it is recommended to comply with the
combinations of the following lithological and geomechanical features (Deere, 1967:
302):

- Domain boundaries are based on the main faults documented during the operation
of the pit, in the case where the structural orientation is dominant and leads to a change
in the geomechanical characteristics within them;

- Stable and slightly variable geomechanical parameters within one lithological type;

- Each lithological type is aggregated into a separate domain according to a geological
criterion. Thus, igneous and sedimentary rocks with similar geomechanical properties
are aggregated into independent domains;

- If geomechanical parameters within the same lithological type are highly variable,
it is necessary to separate them into independent domains.

The choice of domains must be confirmed by static data and variography. After the
interpretation of the domains is completed, a block three-dimensional model of each
domain is built and a unique domain number is assigned to it.

Block modeling includes filling wireframe models with an empty block model
as well as interpolating the data of the ratings of a rock mass quality and numerical
geomechanical parameters within the selected geomechanical domains from the actual
information (database) into each block (Livinsky, 2017: 55).

Domain data analysis and interpolation methods. Before modeling the distribution of
numerical values from well data, it is necessary to study their spatial distribution in each
domain. It includes calculating the number of samples used for evaluation in each block
and the average distance between them. Statistical analysis (histograms and probability
plots) is used to determine the distribution of numerical values from well data (rock
mass ratings) for each domain.

Currently, many evaluation methods have been developed and mathematically
justified, which are used to interpolate qualitative indicators into block models
(Poniewierski, 2019: 33). The evaluation method is selected based on the data
completeness and comparative analysis of the modeling with the actual mining and
geological conditions of the object. For interpolation are used only the source data that
get into the domain shell (Hesameddin, 2016: ; Russell. 2003: 114).

Table 1 shows the main methods for assessing the spatial distribution of quality
indicators (Chiles, 2018: 612).

Table 1. The main BM interpolation methods

Nearest neighbor analysis Assigning the value of the closest sample point to a block

Inverse Distance Weighting (IDW) | Assigning a value to a block using inverse distance weighting
Simple Kriging (SK) Assigning a Specific Value to Model Blocks

Ordinary Kriging (OK) Assigning values to a block using kriging with variogram parameters

derived from geostatistical functions
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Indicative kriging (IK) Data on the distribution of probable grades in a block are obtained
using indicative kriging
Import of centroids Assigning values to a block from text file data in split or fixed format

At the application of any methods, it is important to choose the area in which samples
will be searched for value assignment. If the exploration network has an irregular order,
where the well data are a nonuniform sampling (different amount of information),
which leads to a shift in the estimated average, it is necessary to take into account the
uneven distribution of these data when analyzing the modeling area. This is achieved
based on the average distance between wells by splitting the data about the modeling
area into elementary units (cells) of space by limiting coordinates (Kantemirov, 2021:
73; Manikovsky, 2021: 14; Mery, 2017: 351).

In the presence of complex domain shapes such as dikes, veins, folds, faults, it is
necessary to use a structural trend or a dynamic ellipse. The ability of Leapfrog software
to model along complex trends is a distinct advantage over other geological modeling
software programs. The use of a dynamic ellipse (Variable Orientation) allows to change
the orientation of the evaluation in accordance with the local characteristics of a domain
(Shinkarenko, 2021: 538).

After modeling the spatial characteristics of geomechanical properties of domains, a
block model is created and filled with the necessary data for further calculations.

Checking the geomechanical BM. After creating the BM, it is necessary to build
plans, sections and use three-dimensional images to check the model and compare it
with the corresponding drilling data.

Practical implementation of the research. As examplified in one of the ore deposits
of Kazakhstan, an empty block model was created for the required model boundaries.
The following parameters were used: thickness: 640 m; length: 2,300 m; width: 2,000
m, block size: 15x15%15 m.

When building a three-dimensional geological and structural model of the field,
both geotechnical well data and all available historical data from exploration wells
for the years 1972-2014 were used. The set of geomechanical well data was cleared
to eliminate ambiguities and inconsistencies. To develop the fault model, historical
geological transverse and longitudinal sections and plans, and topographic surfaces of
faults were used. A total of 7 key lithologies were modelled. Table 2 shows the main
rock types classified in the open pit. With the help of structural model frameworks,
the codes of the geomechanical domain (Quaternary sediments, limestone, porphyrite,
metasomatically altered rocks, ore, tectonic fault zones, weathered rocks) were assigned
to the model blocks.

Table 2. An example of geological domains of an ore deposit

Geological domain Domain code for interpolation Domain code in the model
Quaternary sediments 1 CLY
Limestone 2 LST
Porphyrite 3 PRF
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Metasomatites 4 MST
Weathering crust 5 WEAT
Ore 6 ORE
Tectonic fault zones 7 FAULT

Geostatistical analysis and modeling of sample data of geomechanical parameters
were performed for each of the 6 domains of the rock part of the mass. Histograms and
probabilistic graphs of the ratings distribution by domains were built (Figure 5).

Dimnken me Cumulaive daribuion ma

Dristrikasion

Cigntanss dienbyiion

_.a-""j"“

Figure 5. RMR data distributions for domain 2

For geostatistical modeling of spatial characteristics of geomechanical properties of
the rock mass (RQD, RMR, FF, GSI, Jn, Jr, Ja, Jw, UCS, UTS) based on well data, an
RBF interpolant was used.

Due to the relatively limited number of wells used to obtain data to determine RQD
and RMR, a probabilistic approach was used to estimate their values in the block model.
The RQD and RMR values were evaluated in three stages, with sequentially increasing
search radii used at the second and third stages (Table 3). The search ellipses were
oriented to match the dip angle and azimuth of the domains.

Table 3. RQD and RMR evaluation parameters.

Search parameters

Search 1 2 3

The size of the search ellipse (X/Y/Z) 120 m/120 m/60 m 240 m/240 480 m/480 m/ 240 m
m/120 m

Minimum number of composites 8 8 8

Maximum number of sample composites 16 16 16

Minimum number of wells 2 2 2

The data were not interpolated over a longer distance. And the blocks that were not
filled in by the third interpolation were assigned median values in accordance with the
domain code in the model. Statistical and visual verification of the RQD and RMR
calculated values in the block model was done to confirm that the well test data and the
resulting estimates are in line with expectations. In general, the verification confirmed a
good correlation of RQD and RMR values with well test data (Table 4).
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Table 4. RQD statistical demonstration.

Domain code | RQD preliminary | RQD median | RQD average estimated | RQD median estimated
in the model average value value indicator indicator
LST 87.47 91.00 83.57 89.23
PRF 79.27 84.13 80.12 85.46
MST 79.64 83.04 78.80 87.83
ORE 83.88 92.00 83.88 83.88
WEAT 55.18 32.54 25.41 13.31

As more and more geological and geotechnical information becomes available,
domains are reevaluated and the model is updated.

A general view of the geomechanical block model of the ore deposit with the
distribution of the RQD rating is shown in Figure 5.

Figure 5. An example of a block model of one of the RK ore deposits with a visualization of the RQD
rating distribution in the Leapfrog Mining software.

Conclusion. Thus, the geomechanical BM is a computer image of the field indicating
the geological zones filled with blocks, which are assigned the values of the ratings of
the rock mass and other characteristics. The combined use of traditional and modern
interpretation and modeling methodology at the construction of a geomechanical BM
provides realistic predictions of the geomechanical properties of rock masses in different
sections of an open pit or mine and makes it possible to develop field design parameters
for a particular area.

Funding: The article was written in the framework of grant funding under project
No. AP08053358 “Rock Mass Management to Ensure Safe Mining of a Deposit Based
on an Integrated Geomechanical Model”.

Information about the authors:

Khairullaev Alikhan — engineer of Laboratory “Rock pressure laboratory” Mining
Institute after D.A. Kunayev, alehandro.kz@yandex.ru, https://orcid.org/0000-0001-
9521-1780;

67


mailto:alehandro.kz@yandex.ru
https://orcid.org/0000-0001-9521-1780
https://orcid.org/0000-0001-9521-1780

NEWS of the National Academy of Sciences of the Republic of Kazakhstan

Berdinova Nagimapanu — research assistant of Laboratory “Rock pressure
laboratory” Mining Institute after D.A. Kunayev, Almaty, Kazakhstan; bno0204@mail.
ru; https://orcid.org/0000-0001-8752-9406;

Sedina Svetlana — PhD, research assistant of Laboratory “Control of Geomechanical
Processes” Mining Institute after D.A. Kunayev, Almaty, Kazakhstan; ssa2704@mail.
ru; https://orcid.org/0000-0003-0664-9057;

Abdikarimova Gulnur — head of the laboratory “Rock pressure” Mining Institute
after D.A. Kunayev, doctoral student of Mining, Satbayev University, Almaty,
Kazakstan; abdykarimovagulnur@gmail.com; https://orcid.org/0000-0002-0767-7538;

Altayeva Assel — PhD, Head of the laboratory «Control of geomechanical processes»
Mining Institute after D.A. Kunayev, Almaty, Kazakhstan; a.aselya 92(@mail.ru; https://
orcid.org/0000-0002-1675-6828.

REFERENCES

Baryatskaya N.V., Safronova N.G. Stepwise Validation in 3D Modeling and Mineral Deposit Resource
Appraisal. Geoinformatika 2019; 1(69): 47-57. https://geoservicecom.com/3.pdf.

Biryuchev 1.V., Makarov A.B., Usov A.A. A Geomechanical model of the mine. Part 1. Creation.
Mining Journal, No. 1 (2270), 2020. ISSN 0017-2278.

Chiles J.-P., Dessasis N. Fifty Years of Kriging. Electronic text// B. S. Daya Sagar et al. (eds.), Handbook
of Mathematical Geosciences, 2018, Chapter 29, pp. 589-612. URL: https://doi.org/10.1007/978-3-319-
78999-6.

Deere D.U., Hendron A.J., Patton F.D., Cording E.J. Design of Surface and Near Surface Excavations
in Rock. In: Proceedings of 8th US Symposium on Rock Mechanics: Failure and Breakage of Rock (ed. C.
Fairhurst). New York, AIME. 1967. pp. 237-302.

Dunn M. Geotechnical Models and Data Confidence in Mining Geotechnical Design. Third Australasian
Ground Control in Mining Conference at: Sydney. Conference: Ausrock 2014. P. 127-133.https://www.
researchgate.net/publication/336551872 Geotechnical Models and Data Confidence in Mining
Geotechnical Design.

Hesameddin E. 3D Block Modeling of Geomechanical Properties Using Conditional Simulation
Method. The thesis submitted in conformity with the requirements for the degree of Master of Applied
Sciences. Toronto, 2016. P.6-7.

Kantemirov V.D., Yakovlev A.M., Titov R.S. Application of Geoinformation Technologies of Block
Modeling to Improve Assessment Methods of the Quality Indicators of Minerals. Mining Institute of the
Ural Branch of the Russian Academy of Sciences, Yekaterinburg, Russia. “Bulletin of Higher Education
Institutions. Mining Journal.” No. 1. 2021. P. 73. DOI: 10.21440/0536-1028-2021-1-63-73, http://www.
mining-science.ru/download/2021/2021-1.pdf.

Kaputin Yu.E. Appraisal of mineral resources and ore reserves. Handbook of Good Practices from the
Australasian Institute of Mining and Metallurgy. Volume 1.2: [translated from English]. - Moscow: Eksmo,
2022.- 600 p. ISBN 978-5-04-117435-4.

Livinsky I.S., Mitrofanov A.F., Makarov A.B. Integrated Geomechanical Modeling: Structure, Geology,
Reasonable Sufficiency. Journal “Physics of Rocks and Processes,” No. 8,2017. ISSN 0017-2278. P. 51-55.

Manikovskiy P.M., Vasyutich L.A., Sidorova G.P. The ORE DEPOSIT MODELING METHOD
IN THE MICROMINE GMIS. Bulletin of Transbaical State University. 2021. V.27. No.2 P. 14. DOI:
10.21209/222792452021272614, https://cyberleninka.ru/article/n/metodika-modelirovaniya-rudnyh-
mestorozhdeniy-v-ggis.

Mery N., Emery X., Céceres A., Ribeiro D., Cunha E. Geostatistical Modeling of the Geological
Uncertainty in an Iron Ore Deposit / Ore Geology Reviews. Vol. 88. August 2017. P. 336-351. https://
zarmesh.com/wp-content/uploads/2017/07/Geostatistical-modeling-of-the-geological-uncertainty-in-an-
iron-ore-deposit.pdf.

68


https://orcid.org/0000-0001-8752-9406
https://orcid.org/0000-0003-0664-9057
https://orcid.org/0000-0002-0767-7538
https://orcid.org/0000-0002-1675-6828
https://orcid.org/0000-0002-1675-6828
https://geoservicecom.com/3.pdf
https://doi.org/10.1007/978-3-319-78999-6
https://doi.org/10.1007/978-3-319-78999-6
http://www.mining-science.ru/download/2021/2021-1.pdf
http://www.mining-science.ru/download/2021/2021-1.pdf
https://cyberleninka.ru/article/n/metodika-modelirovaniya-rudnyh-mestorozhdeniy-v-ggis
https://cyberleninka.ru/article/n/metodika-modelirovaniya-rudnyh-mestorozhdeniy-v-ggis
https://zarmesh.com/wp-content/uploads/2017/07/Geostatistical-modeling-of-the-geological-uncertainty-in-an-iron-ore-deposit.pdf
https://zarmesh.com/wp-content/uploads/2017/07/Geostatistical-modeling-of-the-geological-uncertainty-in-an-iron-ore-deposit.pdf
https://zarmesh.com/wp-content/uploads/2017/07/Geostatistical-modeling-of-the-geological-uncertainty-in-an-iron-ore-deposit.pdf

ISSN 2224-5278 6. 2022

Poniewierski J. Deswik. Block Model Knowledge for Mining Engineers — Introduction. 2019. P. 33.
https://www.deswik.com/wp-content/uploads/2019/07/Block-model-knowledge-for-mining-engineers-
An-introduction.pdf.

Recommendations for the composition and rules of execution of materials submitted for state expertise
on the feasibility study of conditions and calculation of solid mineral reserves using block modeling at
deposits of various morphological types. - M.: MPR RF, 2015. - 87 p.

Russell Alan Bye. The Development and Application of a 3D Geotechnical Model for Mining
Optimisation Sandsloot Open Pit Platinum Mine South Africa. South Africa, 2003. P. 114. https://
researchspace.ukzn.ac.za/xmlui/handle/10413/4114.

Syedina S.A., Baltieva A.A., Shamganova L.S. Development of 3D Geomechanical Models for
Underground Mines and Open Pits / Problems of Subsoil Use. 2018. No. 1. P. 60-65.

Shinkarenko A. Geomechanical Model as Part of a Digital Mine. International Conference Lyceum
2021. P. 526-538.

69


https://www.deswik.com/wp-content/uploads/2019/07/Block-model-knowledge-for-mining-engineers-An-introduction.pdf
https://www.deswik.com/wp-content/uploads/2019/07/Block-model-knowledge-for-mining-engineers-An-introduction.pdf
https://researchspace.ukzn.ac.za/xmlui/handle/10413/4114
https://researchspace.ukzn.ac.za/xmlui/handle/10413/4114

CONTENTS

M.K. Absametov, Z.A. Onglassynov, L.V. Shagarova, M.M. Muratova
GIS-ASSESSMENT OF GROUNDWATER SUPPLY TO POPULATION AND
BRANCHES OF ECONOMY OF KAZAKHSTAN WITH ACCOUNT TO
LONG-TERM WATER DEMAND.......coooiiiiiiiiieieee et 6

Ye.Ye. Akylbekov, V.M. Shevko, D.K. Aitkulov, G.E. Karataeva

RECYCLING OF CHRYSOTILE-ASBESTOS PRODUCTION WASTE WITH
EXTRACTING MAGNESIUM AND OBTAINING A FERROALLOY AND
CALCIUM SILICATES ...ttt e e e e eveeeeaae e 19

S.S. Demessinova, D.M. Kalmanova, O.A. Dagmirzayev, I.D. Kaldybayev,

N.S. Lutsenko, A.Yu. Nurgaliyev

ALGORITHM FOR CONTROL OF REMOTE SENSING SPACECRAFT FOR
MONITORING SUBSOIL USE OBJECTS....ccoeiiiieereeeeeeee e 34

B. Durmagambetov, D. Abdrazakov, D. Urmanova
ADVANCED METHODS OF FRACTURE GEOMETRY ANALY SIS AND
PARAMETERS SENSITIVITY STUDY ..ottt 45

A.M. Khairullaev, N.O. Berdinova, S.A. Syedina, G.B. Abdikarimova,

A.A. Altayeva

3D BLOCK MODELING OF GEOMECHANICAL PROPERTIES OF

ORE DEPOSITS USING MODERN GMIS.......cooiiiiiieeeeeeeceeeeeeeeeeeee e 58

N.Zh. Karsakova, K. T. Sherov, B.N. Absadykov, M.R. Sikhimbayev,

T.K. Balgabekov

THE CONTROL PROBLEMS OF THE LARGE DIAMETER HOLES

IN PROCESSING OF THE LARGE PARTS.......oooiiiiieeeeeeeee e 70

T. Imanaliyev, S. Koybakov, O. Karlykhanov, B. Amanbayeva, M. Bakiyev
PROSPECTS FOR THE DEVELOPMENT OF WATER RESOURCES
MANAGEMENT IN THE SOUTH OF KAZAKHSTAN......ccooiiiitieieeeeereeseeene 80

M. Li, T. Ibrayev, N. Balgabayev, M. Alimzhanov, A. Zhakashov
WATER DISTRIBUTION IN CHANNELS OF THE MOUNTAINOUS
AND PIEDMONT AREA.......ciiiiiieieeieceteeeetetete ettt 96

S.R. Massakbayeva, G.S. Aitkaliyeva, B.R. Abdrakhmanova, M.A. Yelubay, S. Azat
EVALUATION OF THE PROPERTIES OF THERMODIFUSION ZINC COATING
OF COUPLINGS OF PUMP-COMPRESSOR PIPES PRODUCED BY

"KISP STEEL ...ttt et e tae e et et eeree s 106



T. Mendebaev, N. Smashov
PREREQUISITES FOR THE CONSTRUCTION OF A CLOSED SYSTEM
OF OPENING AND DEVELOPMENT OF GROUNDWATER DEPOSITS............ 118

Zh.M. Mukhtarov, S.R. Ibatullin, M.Yu. Kalinin, G.E. Omarova
DEVELOPMENT OF METHODOLOGICAL FOUNDATIONS AND RESEARCH
OF TECHNICAL SOLUTIONS TO INCREASE THE VOLUME OF THE
NORTHERN ARAL SEA WITH MINERALIZATION OF THE FLOW OF

THE SYRDARIA RIVER ... 131

A.K. Mussina, A.S. Abdullayeva, M. Barandun
THE IMPORTANCE OF CONDUCTING RESEARCH METHODS TO ASSESS
THE STATE OF GLACIAL-MORAINE LAKES......cocoiiiiiiiieeeeeeeeeeene 147

B.B. Orazbayev, M.D. Kabibullin, K.T. Bissembayeva, G.S. Sabyrbayeva,

A.J. Mailybayeva

HEURISTIC APPROACH TO SOLVING THE PROBLEM OF FUZZY CONTROL
OF THE REFORMING TECHNOLOGICAL PROCESS.......ccccooiiiieieeeeeeee 156

K.N. Orazbayeva, M.K. Urazgaliyeva, Zh.Zh. Moldasheva, N.K. Shazhdekeyeva,
D.O. Kozhakhmetova

PROBLEMS OF INCREASING THE DEPTH OF OIL PROCESSING IN
KAZAKHSTAN AND APPROACHES TO THEIR SOLUTION...........cccveevveveennenn 169

A.P. Permana, S.S. Eraku, R. Hutagalung, D.R. Isa
LIMESTONE FACIES AND DIAGENESIS ANALYSIS IN THE SOUTHERN
OF GORONTALO PROVINCE, INDONESIA........cootiiiieieeeeeeeeeeeee e 185

R.G. Sarmurzina, G.I. Boiko, N.P. Lyubchenko, U.S. Karabalin,

G.Zh. Yeligbayeva, N.S. Demeubayeva

HYDROGEN OBTAINING FROM THE SYSTEM ACTIVATED

ALUMINUM — WATER ...ttt ettt ebeeveesba e essaesne s 196

S. Tsvirkun, M. Udovenko, T. Kostenko, V. Melnyk, A. Berezovskyi
ENHANCING THE SAFETY OF EVACUATION OF VISITORS OF SHOPPING
AND ENTERTAINMENT CENTRES........oooiiiiie e 214

B.T. Uakhitova, L.I. Ramatullaeva, L.S. Irgalieva, R. Zhakiyanova,

ZH.U. Zhubandykova

MODELING OF INJURY PROGNOSIS IN FERROALLOY

PRODUCTION......ooiiiiiii ettt e e e e et e e e ta e e e e earae e e eeabaeeeenreeas 224

277



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

G.K. Umirova, D. Ahatkyzy
SOME FEATURES OF STRUCTURAL INTERPRETATION OF CDP 3D SEISMIC
DATA UNDER CONDITIONS OF THE BEZYMYANNOYE FIELD..................... 233

0.G. Khayitov, A.A. Umirzokov, Sh.Sh. Turdiev, V.R. Kadirov, J.R. Iskandarov
ON SOME RESULTS OF STUDYING THE CAUSES OF ANOMALOUSLY HIGH
FORMATION PRESSURE ON THE HYDROCARBONS DEPOSITS OF THE
BASHKENT DEERP.......cotiioeeeeee ettt e 247

A.S. Zhumagulov, M.T. Manzari, S.A. Issayev
PETROLEUM PLAYS AND PROSPECTIVITY OF THE SHU-SARYSU

278



Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the described work has not been published previously (except in the form of an
abstract or as part of a published lecture or academic thesis or as an electronic preprint, see http://
www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities
where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written
consent of the copyright-holder. In particular, translations into English of papers already
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification,
fraudulent data, incorrect interpretation of other works, incorrect citations, etc. The National
Academy of Sciences of the Republic of Kazakhstan follows the Code of Conduct of the
Committee on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving
Cases of Suspected Misconduct (http://publicationethics.org/files/u2/New_Code.pdf). To verify
originality, your article may be checked by the Cross Check originality detection service http://
www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide
corrections, clarifications, retractions and apologies when needed. All authors of a paper should
have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant published
works which are not yet cited. Reviewed articles should be treated confidentially. The reviewers
will be chosen in such a way that there is no conflict of interests with respect to the research, the
authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they
will only accept a paper when reasonably certain. They will preserve anonymity of reviewers and
promote publication of corrections, clarifications, retractions and apologies when needed. The
acceptance of a paper automatically implies the copyright transfer to the National Academy of
Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan
will monitor and safeguard publishing ethics.

IIpaBuiia oopmiieHHs CTaThu JUIA MyONUKAlKHU B XKypHaJle CMOTPETh Ha calTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Jupextop otaena uzganus HayuHslx xkypHanoB HAH PK 4. Bomankwizel
3aMecTUTeh TUPEKTOp OTAeNa n3naHus HaydHbIX KypHaoB HAH PK P. JKaauxwize
Penakroper: M.C. Axmemosa, /].C. Anenos
Bepctka Ha kommbrotepe 1./]. JKaoviparosa

ITonnucano B meyats 06.12.2022.
®opmar 70x90'/,,. Bymara odcernas. [leuars — pusorpad.
20,0 .. Tupax 300. 3aka3 6.

Hayuonanvuas axaoemus nayk PK
050010, Armamei, yn. Llleguenxo, 28, m. 272-13-19





