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2 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.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 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 UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



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 PecryOnukachiHbIH ¥ITTHIK FBUIBIM aKageMuscel, 2023

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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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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© HarmmonansHas akagemus Hayk Pecrryonuku Kaszaxcran, 2023
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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

ZHOLTAEV 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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S.M. Koybakov'*, M.N. Sennikov', T.A. Tolkinbaev?, G.E. Omarova',
Zh.M. Mukhtarov!

'Taraz Regional University named after M.Kh. Dulati, Taraz, Kazakhstan;
2Eurasian National University named after L. Gumilyov, Astana, Kazakhstan.
E-mail: koibakov@mail.ru

METHOD OF CALCULATION AND FORECAST OF THE DEGREE
OF SNOW CAPACITY OF CHANNELS

Abstract. The article substantiates the regularities of the formation of snowdrifts
in the channel excavation based on field, laboratory and computational-theoretical
studies, since the process of snow-bearing channels is insufficiently studied. During the
operation of the Irtysh-Karaganda canal, the experience of studying and solving issues
of determining optimal methods of combating these processes has been determined. The
substantiation of the influence of the direction of the impact of the blizzard wind and the
parameters of the channel excavation on the degree of its susceptibility to snowdrifts
given. In addition, based on the assessment and forecast of the possible consequences
of drifts, methods proposed to combat winter difficulties on the canals in the form of
congestion and congestion phenomena, which leads to a decrease in the channel capacity
up to the complete cessation of water supply. In this case, the wandering of the stream
causes the re-formation of the channel. The water retention formed above the jamming
zone contributes to its exit to the shores or the breakthrough of the accumulated snow
and ice mass down the channel, below this section there is a subsidence of snow and
ice cover to the bottom and shores. Such difficulties can paralyze the functioning of the
water supply tract, causing the termination of water supply to consumers for a long time.

Based on theoretical layouts, the transfer of snow particles at different angles of attack
and wind speeds affecting the formation of the channel recess slope is justified. The
dynamics of changes in the conjugate values of the wind angle of attack and the slope
coefficient of the snow - bearing profile at different values determined. Various schemes
of snowdrift in trapezoidal and polygonal channels have calculated. The assessment of
the state of snow-carrying capacity of the trapezoidal cross-section channel in various
cases of the snow transfer process has carried out.

Key words: canal, snowdrift, canal slope, coefficient of natural slope of snowdrift,
prevailing direction of blizzard wind, jam-jam phenomena, snow-free profile.
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C.M. Koiioakos'*, M.H. Cennuxon', T.A. Toaxkpin6aes?, F.E.Omaposal,
7K.M. Myxrapos'

'"M.X. Qynaru areinaarsl Tapas eHipiik yauBepcuteti, Tapa3s, Kazakcran;
2JI. TymusnieB atbiHgarsl Eypasusuiblk ¥ITTHIK yHUBEpcuTeTi, Actana, KazakcraH.
E-mail: koibakov@mail.ru

APHAJIAPIAFBI KAP YHIHJIJIEPIHIH ECENITEY
’KOHE BOJIKAY DICI

AHHoTamus. Makasiajia TaOury JKar1aiia, 3epTXaHalibIK )KOHE TCOPHUSIIBIK- €CENTEY
3epTTeysiepi HeTi31H 1e KaHal Ka30aaapbiHIaFbl Kap/IbIH Maii1a 00y 3aHAbUIBIKTAPBIHBIH
Heri3eMeci KenTipiireH, cede0i KaHanIapAbIH KapJaH Ta3apTy MPOIeci i KeTKUTIKTI
neHreiiie seprrenmereH. Epric-Kaparanapl kaHabIH Maiianany Ke3iHe OChl aTajFaH
MPOLIECTEPMEH KYPECYIIH OHTAWUJIBI TOCUIIEPIH aHBIKTAY MACEJCIICPIH 3epPTTey JKOHE
nIenry TaKipuoeci alKpiHAanabl. BopaHbl xKeIiH KoHe apHaHbI Ka3y apaMeTpiepiHia
Kap YHIHIIJIepiHe acep eTy JdpeKeciHe acepi Typaisl Herizneme OepinreH. CoHpaii-
aK, ChIpFaHay/bIH BIKTHMAJ cajlapblH Oaraay skoHe OoJpKay Heri3iHze KaHalaapIarsl
KBICKBI KUBIHABIKTAP/IbIH aJJIbIH-aly YIIiH, Cy Oepy TOJBIFBIMEH TOKTAThUIFaHFa JICHiH
KaHaJJIbIH OTKI3y KaOIJIeTTUIITIHIH TOMEHICYIHE OKEJIETIH KYObUIBICTAP/IBIH KENTEIIC]
TYpiHZIE Kypecy oicTepi YChIHBUIFAH. byn jkarmailifa, aFbIHHBIH aaacybl apHaHbBIH
KaliTa KypbutybliHa okeneni. Cy TipeyilliHiH KbICHIM/IBI-KETITEIIC aiiMaFbiHaH JKOFapbl
KaJbINTaCKaH YKarajayFa IIbIFybIHA HEMEeCe KMHAKTAIFaH Kap-My3 MacCachlHbIH apHa
OOMBIMEH TOMEH Kapail ChIPbUTybIHA BIKIIAJT €TEJli )KOHE OChl allMaKTaH TOMEHTI aFbIH
OolibIHIA Kap-My3 KaMBUIFBICHIHBIH TYOIHE »XOHE jKarajiayblHa IIeryi OaiKamnaJbl.
MyHaali KUBIHIBIKTAp Cy KYOBIPBI )KYMBICBIH TOKTATHIM, TYTHIHYIIBIIAPFa Y3aK yaKbIT
0OMBI Cy Oepy/ii TOKTATYbIHA aJIbIIl KIS/,

Teopusiiblk OpHajacyjiap HETI3iHIAe Kap OeJIIEKTepiHIH op Typii XKel ecy
OYphIIIBl MEH J>KENIIH >KbULIaMIBIFBIMEH TachIMAIIaHybIHA HETI3eNel KOHE O
KaHaJl Ka3bIHJBICHl OCTKEHiHIH KalbINTacyblHa ocep ereii. JKenaiH ecy OYpBIIIbIHBIH
KOd(GUIMEHTI MOHAEPIHIH JKOHE op TYpPJl MOHAEpHEri Kapiibl MIINIHIHIH eHic
K02(GUIMEHTIHIH ©3repy JAWHAMUKACHI aHBIKTAIbl. EcernTeynep apKbUIbl Tparemus
JKOHE TIOJIMOTOHAIB/IbI KaHAIAP/AaFbl Kap/blH op TYPJl chi30anapsl aHbIKTanael. Kap
TacsIMaliZiay MPOIECIHIH dp TYPJi KaraalinapblHIa KaHAJIAApIbIH TPanennoalbIbl
KMMAachIHa Kap KHHAKTAIY JKOHE )KbUDKY JKaFJalibiHa Oaramay »Kypri3iireH.

Tyiinai ce3mep: kaHay, Kap yHiHAiCI, apHa €HICI, Kap[blH TaOUFU JKBUIXKY CHIC
K02(GUIHMEHTI, Kapiibl OOpaHHBIH OaFBITHI, KENTENiC KYOBLIBICTAPHI, KAPCHI3 PO(HUIIB.
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C.M. Koiioakos'*, M.H. Cennukon!, T.A. Toaxkbinoaes?, I.E. OmapoBal,
7K.M. Myxrapos'

'Tapa3ckuii pernoHanbHblil yauBepcutet umern M. X. Jlynaru, Tapas, Kazaxcras;
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METOAUKA PACYHETA U INTPOI'HO3 CTEIIEHU CHEI'O3AHOCUMOCTH
KAHAJIOB

AHHOTalnus. B crarbe Ha OCHOBaHMM HAaTYpHBIX, JIAOOPATOPHBIX M PacdyeTHO-
TEOPETUUECKUX HCCIICIOBAHNHN AaeTCsl 000CHOBaHHE 3aKOHOMEPHOCTEN (HOpPMHUPOBAHHUS
CHE)XHBIX 3aHOCOB B BbIEMKE KaHasla, TaK Kak MpOIeCC CHETO3aHOCUMOCTH KaHAaJIOB
HezocTarouHo usyueH. [pu skermyaranuu kanana Uprei-Kaparanaa onpeeneH onbIt
U3YYCHUS U PELICHUS BOIIPOCOB OMPE/ICICHUS ONTUMAIbHBIX TPUEMOB OOPHOBI C STHMU
npoueccamu. /laercsi 000CHOBaHWE BIMSHUSI HAINPABICHUS BO3JCHCTBUS METEIEBOTO
BETpPa W TapaMeTPOB BBIEMKH KaHaja Ha CTENEHb IMOJBEPKEHHOCTH €€ CHEXHBIM
3aHocaM. A Takke Ha OCHOBAHMHU OLIEHKM M TIPOTHO3a BO3MOXKHBIX MOCIEACTBUIN
3aHOCOB MPEJIAraroTcs crocoObl OOPHOBI MO MPETYTIPEKACHUIO 3UMHUX 3aTPyAHCHUH
Ha KaHajlaX B BUJE 3aTOPHO-3a)KOPHBIX SBJICHUH, KOTOpPbIE MPUBOAAT K YMEHBUICHHUIO
MIPOIMYCKHON CIOCOOHOCTH KaHaja BIUIOTH JO IOJHOTO MPEKpamleHus] MoJady BOIBI.
[Ipu >TOM ONMy’KAaHWe MOTOKA BbI3bIBACT nepedopmupoBanue pycia. OOpa3zoBaHHas
BBIIIE 3a)KOPHO-3aTOpHAs 30HA IOJNOPa BOJBI CIIOCOOCTBYET €€ BBhIXOIMy Ha Oepera
WIHA TIPOPBIBY HAKOIJICHHON CHEXKHO-JIEOBOM Macchl BHH3 IO KaHAaJy, HIKE HTOTO
ydacTKa HaOIIoaeTcsl OCcelaHue CHEXKHO-JIGTIOBOTO MOKpOBa Ha JHO U Oepera. Takue
3aTpy/JHEHHS MOTYT Tapaln3oBaTh (PYHKIMOHHWPOBAHWE PaOOTHI BOIOMPOBOISILIETO
TpaKTa, BbI3bIBAs MPEKpaIleHne BOJOIOAuH MMOTPEOUTENSIM Ha JUTMTEIbHOE BpeMsl.

Ha ocHoBe Teopermuecknx packiagok OOOCHOBAaH NEPEHOC CHEXKHBIX YaCTHIL
NpY Pa3IMYHOM yIJIe aTaKh U CKOPOCTH BETpa BIHUSIOMIMX Ha (popMHUpOBaHUE OTKOCA
BbIeMKH KaHaia. OmperneneHa AMHAMUKa W3MEHEHUS COTPSDKEHHBIX 3HAUYEHUH yria
araku BeTpa M Kod(p(dUIHEeHTa OTKOCa CHEro3aHOCHMOTO MPOQUIS MPU Pa3THYHBIX
3Ha4YeHUAX. PacyeTHBIM MyTeM OIpeNeeHbl pa3jMyHble CXeMbl CHEKHOTO 3aHOCa B
TpaneunagagbHbIX U TOJHOTOHAJIBHBIX KaHamax. lIpom3BeneHa oIleHKa COCTOSHUS
CHETr03aHOCHMOCTH KaHajla TpamnelroAaJbHOr0 CEYeHHS MNpPHU PAa3IUYHBIX CIIydasx
mporiecca CHeronepeHoca.

KuaroueBble ciioBa: KaHaj, CHETO3aHOCHMMOCTB, 3aJIOKEHHE OTKOca KaHaua,
KOA(PUIMEHT €CTECTBEHHOTO OTKOCA CHEXKHOTO 3aHOCa, peodiajarolee HalpaBieHIe
METEJIEBOTO BETPa, 3aTOPHO-32)KOPHBIE SIBIICHUSI, CHETOHE3aHOCUMBIN TPO(HUITb.

Introduction. In areas with strong snowstorms during the winter operation of canals,
sections that run in a deep recess and are located perpendicular to the prevailing winds
are of particular danger. Under the influence of snow masses of considerable thickness,
the ice cover pressed through with the formation of jamming phenomena, which leads
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to a decrease in the throughput of the channel up to a complete cessation of water
supply. In this case, the wandering of the stream causes the reformation of the channel
(Brethouwer, 2021). The water backwater formed above the jamming zone contributes
to its outflow to the banks or the breakthrough of the accumulated snow-ice mass down
the channel, and below this section, the snow-ice cover settles to the bottom and banks
(Dyunin, 1990).

The snow-carrying capacity of canals currently studied extremely insufficiently.
There are no proven methods for calculating this phenomenon, which are necessary in
the design. Some experience in the study of these issues has been accumulated in recent
years in connection with the operation of the Irtysh-Karaganda canal (Trofimova et al,
2010). In addition, we have an attempt to generalize the long-term material available
in relation to railways and roads, as well as to develop methods for combating this
phenomenon.

Patterns of formation of drifts in channels. With a natural slope of a snow drift,
the air flow, meeting on the way of advancement with the channel, flows around it
according to the laws of aerodynamics. The embankment (cavalier) of the canal causes
its narrowing along the vertical, leads to an increase in the speed in the lower layers,
which excludes the possibility of snow drift within the windward slope and embankment
bed. In contrast, the excavation of the channel causes the flow to expand vertically, as
a result, the speed in the lower layers decreases, which creates conditions conducive to
snowfall in the form of a skid.

Materials and basic methods. Theoretical and experimental studies (Ibrayev et al,
2022) established that the area of displacement of a turbulent jet flowing down from a
certain threshold is limited by straight lines (Brethouwer, 2021). The upper boundary
of spreading, which corresponds to the condition of maintaining the initial longitudinal
velocity, has an angle of inclination to the horizon of the order of 5°, and the lower one,
equal to zero longitudinal velocity, is about 10°. Hence it follows that for an irrotational
flow around a recess, its opening angle should not exceed 10°, or the slope coefficient
(m) should not be less than 6. However, this does not mean that the natural slope of a
snow drift that forms in the channel channel under prolonged exposure to a certain wind
force (velocity) must coincide with the line of zero longitudinal velocities, as some
researchers admit (Trofimova et al, 2010).

The value of the coefficient of natural slope of a snow drift depends on the wind
speed during a blizzard and the initial speed of snow transfer. With an increase in wind
speed, the natural slope becomes steeper, and the coefficient decreases to 6, and with a
decrease, it flattens.

According to a number of authors (Imanaliyev et al, 2022), the wind speed at which
the transfer of snow particles on a horizontal terrain begins, ranges from 3 to 4 m/s,
depending on the roughness of the underlying surface, the physical and mechanical
properties of snow particles, and others. factors. It is quite obvious that in the presence
of a slope, this value will be different (Trofimova et al, 2010). From the equilibrium
condition of a snow particle on such a surface, it is easy to determine the initial transfer
velocity:
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I;:P — VHJCOSCP i Sln{p’ (1)
™
or the horizontal component:
U¥ =V cos¢ [cosqp + 309, 2)
H frp

where 7 - initial snow transfer rate on sloping terrain;

P - anglé1 of inclination of the underlying surface;

pr— coefficient of friction of snow particles on the underlying surface.

In formulas (1) and (2), the plus sign in the radical expression corresponds to the rise,
the minus sign - to the descent of the underlying surface in the direction of the wind.

Verification calculations show that at an angle of inclination of the underlying surface
= 10°, corresponding to the lee slope of the channel excavation, the value can be taken
equal to, the correction factor in this case is 0.92—0.96 (Hunt and et all, 1988).

Based on the analysis of the change in the epora of the longitudinal velocities of
the turbulent jet in the spreading zone. The values of the slope angle of the underlying
surface of the slope coefficient were obtained, corresponding to the initial snow transfer
velocity of 3 m/s: at wind speeds of 10, 15, 20 and 30 m/s, respectively - 3°40” and 15
.7;4°50’ and 11.8; 5°30” and 10.3; 6°30’ and 8.9.

The values and characterize the natural slope of the snowdrift in the channel
excavation at = 3 m/sec. As can be seen, their values do not correspond to the line of
zero longitudinal velocities. Calculations of parameters of snow drift in channels.

We considered the influence of the angle of attack of the wind on the formation of
a snowdrift (Hunt and et all, 1988). Its maximum parameters in the channel observed
at perpendicular winds. The lower boundary of the maximum drift in normal wind
direction is at a distance from the windward edge of the channel (Fig. 1, section 1-1).
The cross-sectional area in this case is

Fzgmn,_ma, 3)

Where h - excavation depth subject to snow drift;

m - channel slope factor.

With oblique winds, the area of maximum drift in their direction (section 2-2) is
found as

1 m
F =-#% (m, - sincx)’ “4)

Where a - angle of influence of the wind to the axis of the channel.
The projection of this section onto the normal direction (section 3-3) is determined
by the expression
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1
F= ;nz m,sina —m), (5)

We introduce the notation g, - ™ | then under the influence of wind of any
direction, formula (5) will look like!™**"™*

F= gm,az sina(1l — K,,)» (6)

As the angle of attack a decreases, the lower boundary of the limiting snowdrift
approaches the lee edge. At some ratio of the values of o and m, the equality can be
realized, which means that the surface of the maximum drift coincides with the slope
plane of the channel. This is the non-loadable profile that meets the condition (Karnovich
and et al, 1986).

For all values « <

arcsinm

, there will be no snowdrifts in the channel bed (Karnovich
etal, 1986). The conjugatg: values of o and m here for the particular case m =6 ... 12 are
given in Table. 1. With a slope coefficient m<2,5 and an angle of attack of the wind not
higher than 15°, drifts are not observed.

Table 1 - The conjugate values of the angle of attack of the wind and the slope coefficient for a snow-
covered profile at various m,

The value of o at m

of 05 | 1,0 | 1,5 2,0 2.5 3.0 6,0 8,0 10,0 12,0
4°31'| 9°43'| 14°25'| 19°13'| 24°50'| 30°00'| 90°00' - - -
3°26'| 7°25'| 10°56'| 14°25'| 18°03'| 22°20'| 48°33' | 90°00' - -
10 2°52'| 5°44'| 8°38'| 11°32'| 14°30'| 17°28'| 36°51' | 53°08' 90°00' -
12 2°14'| 4°32'| 7°25' 9°44'| 12°07'| 14°25"| 30°00' 42°03' 56°01'| 90°00'

Table 1 (section 3-3) shows that with oblique winds, the natural slope of the snow
drift, which is usually determined along the normal to the axis of the channel (roads
and railways), is equal to m,sina . Its values found in the literature range from 5 to
15 and are explained by a different combination in real conditions of the speed of the
snowstorm wind, its angle of attack and the initial speed of snow transfer (Imanalyiev et
al, 2022). However, they not taken into account by researchers (Hunt and et all, 1988).

In the channel, under the influence of snowstorm snow, the drift gradually formed
starting from the lee edge (Karnovich et al, 1986). Moreover, in the direction of the
wind, it is formed with a natural slope m, steeply turning down the front edge, which
we take as vertical (Zhaparkulova et al, 2021).

Calculation formulas for determining the cross-sectional area of various snowdrift
patterns in the trapezoidal and polygonal channels summarized in Table 2. The following
designations additionally introduced (Paipai et al, 2015):

b
K, =— 6__ By oM g MM (7)

= g 5 K ) = 5 = - 5
& Mehsina Tk T MySina mysina
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Where, x - the length of the incomplete snow drift, counted from the lee edge;

b,- Intermediate berm width;

h, - Depth of excavation below intermediate berm to ice cover;

m_ - channel slope factor below intermediate berm;

m, - the same, above the intermediate berm.

It should note that schemes 2.1-2.5 and the corresponding calculation formulas
are also applicable for a channel with a cavalier. In hydro technical practice (Nedrigi,
1983), in order to avoid time-consuming calculations when assessing the parameters of
snowdrift on channels, it recommended to use the nomograms shown for schemes 1.4
and 1.3, respectively (Table 2).

Depending on the ratio of the slope coefficient and the angle of attack of the wind,
the channels can have snow-bearing and snow-bearing profiles. Formula (7) serves as a
criterion for such a separation (Paipai and et all, 2015).

This process can be completed if the storage capacity of the canal bed is fully used,
and incomplete - if the capacity is not used (Mukhtarov et all, 2022). A completed
skid considered limiting if its lower limit remains on the ice cover (Table 2, Schemes
1.1 and 2.1) and non-limiting if it reaches the windward slope. Incomplete snowdrift
accumulates within the windward slope or reaches the ice cover (Jiang Feng et all,
2020).

Forecast of the degree of snow covering of the channel bed. It is of interest to assess
the degree of snowdrift in a channel of a trapezoidal section in various cases of the
completeness of the snowdrift process (Karnovich et all, 1986):

1. The lower boundary goes to the windward slope with the width of the channel
along the bottom equal to zero Kb=2K

Fo _1-Km. ®)
Fk 1+ Km

2. Snow drift goes to the windward slope:

& frd - l KB: 9
Fi  2(Kp —Km)(1+Kn) ©)
3. Ends on the opposite edge:

Fo _1-Knm (10)
F, 2

4. The lower border remains on the ice:

Fo_11-Kpm (11)
F, 2Kz —Kp

where: F- cross-sectional area of a snowdrift in a canal;
F, - the same, channel channels above the ice cover (Kitaev et all, 2010).
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Table 2. Summary table for calculating the snow carrying capacity of channels.

Schematic
numbers Snow drift patterns Application conditions Calculation formulas
1. Trapezoidal channel
1.1 Completed Ultimate
- 8 -
£ 1
- | % "eSing Kp=1+Kn =-myr*sina(l — K;) ®)
L - 2
lamh_
IS mahSina a
12 Completed unlimited
o 8 "
— 1 . (1 + K,y — Kp)?
s % MeSing F =-mgp*sina [(1 -Kp)-— ©
1 , 2 1+K,
_mh_|
1.3 - x -
; meSing 1 ] .
s | = Km<Ky=1 FX=Em,h’sma'[(l—Km)— (1-Ky) ] (10)
Unfinished on ice -0
1.4
i meSina
= Ky =Km Fy= ;m,msimf(m(l —Knm) an
Unfinished on the lee escarpment
2. Polygon channel
2.1 Completed Ultimate
- masing
g e 1
<% S K, 2|1+ KKy, + Ky, + Kn, (1 - K,L)] F =;m.psma (1=K K2 )-Kn, (1-K2)-2K, Ko ] | 12)
=
22 | Completed non-limiting on a wet slope
JE = mSing
15 | “"’ 11+ Kma 1 Ky e an
. Fgsn<Kpsp+kmnkda X os) tkmne-Kl)))
23 | Completed non-limiting on a dry slope
- a8
2 .
Ta meSing 3
=3 ¢ KmayK,may+ K bis)y+ K,(m2)ya—K,(ra [ 1+ky, - K,
14 11 = ) Kaa)+ Kb )+ K (m2) ¢ W(B1) F=‘m-"51Ml(1‘K!n,K:,)'KM1(1'K.’,}-(K,:Kbs-[ m; s]l (14)
SKps (1 +Km,)(1-Kn,) 2 14,
2.4 Unfinished on ice
P S—
s @77 2eSia K Kw1y+Kybe)+K,(m1lya—K | S g
g | =z (M) B (] s +Kmlya J("Jl))] L Naan K. 1-
:Iéi - A Fegmatsina[L-En - Ko LRy (LK) | a9
Lgntis] s | mad
25 Unfinished on the lee slopes
) vl é ror
K=K mbE 6K boreKma) a-Kom, Feisnfl B RS RER R | 0o

Results and discussions. For small values of K i.e. with deep recesses, the greatest
snow carrying is observed. As the channel spreads or increases, it K decreases. The
influence K is also not the same: it will be maximum at small K and minimum K - at
large (Mokrov and et all, 2010).

The area of the graph between curve 1 and straight line 3 refers to the completed
non-limiting snowdrift and between straight line 3 and the axis K _ - to the completed
limit. In the latter case, the maximum relative snow carrying capacity of the channel is
0.5 (Rustem and et all, 2021).

At i—; >0.5, only complete non-limiting snowdrift is possible, and at i:,—c <0.5, both
limiting and unlimiting (Panpai and et all, 2015). .

Skidding within the lee slope and intermediate berm does not affect the ice cover and
considered safe or acceptable for canal operation. Access to the ice cover can also be
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safe or acceptable if the skid height does not exceed the allowable value, and vice versa
(Paipai and et all, 2015).

Choosing the best way to deal with snowdrift (Hunt, 1988). We will carry out further
analysis on the example of a channel with a trapezoidal section. In this case, the snow
capacity of the lee slope determined by formula (11).

Denote by the depth th of the excavation at which the allowable height of snowdrift
on the ice cover ensured. These values related by the relation:

& (12)

The snow capacity of the slope with the depth th of excavation will be equal to

Fn(i‘kp) :%mna;‘psinaﬁ’m(l - Hm)' (49

F,
Then the relation / F (xp) expressed as follows:

F Y
o _( B 14
F(‘kr) ("RP) ’ (14
WIH
i
F,,(iRpL E[h/(hyctnon ) (1 -4 K;mypz 172, (15)

A graphical representation of dependence (15) shown, where the curve corresponds
to the condition of equality of snow supply to the snow capacity channel of its lee

slope, and the straight line parallel to the axis Vp(ikp}- the condition of equality of
the depth of the excavation, the permissible height of the snow drift on the ice cover.
(Grechishchev et al, 2012).

Therefore, only zone 2 needs measures against snowdrift. The nature of such works
depends on the ratio between the volumes of snow brought to the channel and the snow
capacity of its lee slope h, as well as between the depth h _ of the excavation and the
critical depth. With a slight excess of the first indicator over the second, it is advisable
to increase the snow capacity of the lee slope due to its location, the creation of an
intermediate berm, or to provide for the simplest low-power protective devices. Analysis
of formula (11) shows that the highest snow capacity of the slope is observed at K_=0,5.
Therefore, the position of slopes can be justified only up to Km=0,5 (Loitsyansky, 1973).

In cases where the depth of the excavation is slightly higher than its critical value, it
is advisable to take measures to reduce the drift height on the ice cover to an acceptable
value. This is achieved by cutting off some part of the canal edge with a slope factor
m,sina. This method must be used for large volumes of snow.

Conclusion. The choice of the optimal method of combating snow resistance was
determined on the basis of a multifactorial analysis of the relationships between the
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volume of snow transfer into the channel and the snow capacity of its slope, the depth
of the opening and the critical depth of the trapezoidal channel.

The final choice of measures, consisting in the positioning of lee slopes, cutting the
edge of the channel, the use of snow protection devices of various designs, must carried
out based on technical and economic calculations for comparing options.

From the equilibrium state of snow particles on the surface, the transfer rate was
determined depending on the roughness of the lower surface, the physical and mechanical
properties of snow particles and other factors, which makes it possible to determine and
justify the following conditions:

The natural slope m of the snowdrift V , in the channel depends on the initial speed
of snow transport and the speed of the snowstorm wind V. For example at V,, = 3-4 m/s
and V= 20-25 m/s m =10 obtained.

The snow profile of the channel and the criterion for its evaluation depend on the
slope coefficient of the channel and the angle of attack of the blizzard line.

Information about authors:

Koybakov Seytkhan — Doctor of Technical Sciences, Professor, Professor of the
Department of “Water Resources”, Taraz Regional University named after M.Kh.
Dulati, Taraz, Kazakhstan; https://orcid.org/0000-0002-2786-0313, koibakov@mail.ru;

Sennikov Mickhail — Doctor of Technical Sciences, Professor, Professor of the
Department of “Water Resources”, Taraz Regional University named after M.Kh. Dulati,
Taraz, Kazakhstan; https.://orcid.org/0000-0003-4944-2128, Sennikov_m@mail.ru;

Tolkinbaev Temirkhan — Doctor of Technical Sciences, Professor, Professor of
Eurasian National University named after L. Gumilyov, Astana, Kazakhstan; https://
orcid/0000-0002-8549-3064; tolkynbayev6 1 @mail.ru;

Omarova Galya — Doctor of Technical Sciences, Associate Professor of the
Department of “Water Resources”, Taraz Regional University named after M.Kh. Dulati,
Taraz, Kazakhstan; https.//orcid.org/0000-0001-7776-6600; Galiyaomar@mail.ru;

Mukhtarov Zhanseyit — Master of Technical Sciences, PhD Doctor Student, the
Department of “Water Resources”, Taraz Regional University named after M.Kh.
Dulati, Taraz, Kazakhstan; https://orcid.org / 0000-0002-0400-3546.

REFERENCES

Brethouwer Geert (2021). Turbulent flow in curved channels, Published online by Cambridge
University. Press: Journal of Fluid Mechanics, Volume 931, https://doi.org/10.1017/jfm.2021.953 (in Eng).

Dyunin A.K. Mechanics of snowstorms//Novosibirsk, publishing house of the Siberian Branch of the
USSR Academy of Sciences, 1990.378p. (in Russ.).

Grechishchev S.E., Brushkov A.V., Pavlov A.V., Grechishcheva O.V. Experimental study of cryogenic
pressure in freezing moisture-saturated saline soils//2012. Cryosphere of the Earth, vol. 16, no. 1, pp. 33-
36. (in Russ).

Hunt J.C.R., Wray A.A., Moin P. (1988) Eddies, stream and convergence zones in turbulent flows.
Proceedings of the 1988 Summer Program, Stanford University, California, pp. 193-208 (in Eng).

Ibrayev T.T., Li M., Bakbergenov N., Panenka P., Batyrbayeva A. Problems of the use of water resources
and the ways of their solution in Kazakhstan. News of National Academy of Sciences of the Republic of
Kazakhstan, Series of Geology and Technical Sciences, 2022 (4), pp. 69-80. (in Eng).

Imanaliyev T., Koybakov S., Karlykhanov O., Amanbayeva B., Bakiyev M. Prospect for development

111



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

of water resources management in the South of Kazakhstan. News of National Academy of Sciences of
the Republic of Kazakhstan, Series of Geology and Technical Sciences. https://doi.org/10.32014/2518-
170X.240 Volume 6, Number 456 (2022), 80-95. (in Eng).

Jiang Feng, Xu Weilin, Deng Jun and Wei Wangru (2020) Flow Structures of the Air-Water Layer
in the Free Surface Region og High —Speed Open Channel Flows Research Article, https://doi.
org/10.1155/2020/5903763 (in Eng).

Karnovich V.N., Novozhenin V.D., Smirnov E.A. Features of the operation of channels in winter
conditions/M., Energoatomizdat, 1986.80 p. (in Russ.).

Kitaev L.M., Titkova T.B. Estimation of snow cover according to satellite information//2010. Earth’s
cryosphere, pp. 76-80. (in Russ.).

Loitsyansky L.G. Mechanics of liquid and gas. M., “Nauka”, 1973, 848s. (in Russ.).

Mokrov E.G. and. Yu.A. Using the snowpack development model to determine the parameters of
avalanche formation//2010. Earth’s cryosphere, v.14, no. 2, pp. 79-86. (in Russ.).

Mukhtarov Zh.M., Ibatullin S.R., Kalinin M.Yu., Omarova G.E., Development of methodological
foundations and research of technical solutions to increase the volume of the Nothern Aral Sea with
mineralization of the flow of the Syrdarya River. News of National Academy of Sciences of the Republic of
Kazakhstan, Series of Geology and Technical Sciences. https://doi.org/10.32014/2518-170X.244 Volume
6, Number 456 (2022), 131-146. (in Eng).

Nedrigi V.P. (1983) Hydraulic facilities. Designer Reference. Moscow “Stroyizdat” Publishing house,
1983, p. 543 (in Russ.).

Paipai Pan, Guoyue Chen, Kazuki Saruta, Yuki Terata. Snow Cover Detection Based on Visible Red and
Blue Channel from MODIS Imagery Data. January 2015. International Journal of Geosciences 06(01):51-
66. DOI:10.4236/ij2.2015.61004 (in Eng).

Rustem E., Yestaev K., Abdimomynova M., Abduvalova A., Tassybayev A., (2021) Study of new
design of spillway channels with artificial roughness//ISSN 2303-4521. Periodicals Engineering and
Natural Sciences Original Research. Vol. 9, Ne 4, September: 117-133 (in Eng).

Trofimova L.LE., Makarov S.A., Balybina A.S., Opekunova M.Yu. Geocryological risks under modern
climate change and man-made impacts on nature//2010. Cryosphere of the Earth, pp. 61-68. (in Russ).

Zhaparkulova E.D., Amanbayeva B.Sh., Dzhaisambekova R.A., Mirdadayev M.S., Mosiej J. Geological
structure of soils and methods of water resources management of the Asa River. News of National Academy
of Sciences of the Republic of Kazakhstan, Series of Geology and Technical Sciences. https://doi.
org/10.32014/2021.2518-170X.91 Volume 4, Number 448 (2021), 130-137 UDC 551.4:631.432. (in Eng).

112



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

CONTENTS

A.M. Abdibay, K.K. Anuarbekov, J. Chormanski, Y.T. Kaipbayeyv,

A.E. Aldiyarova

REGULATION OF WATER-SALT REGIME OF IRRIGATED LANDS IN THE
LOWER REACHES OF THE SYRDARYA RIVER........ccciiiiiiiiiiiieeeeeeeeee 6

Zh.K. Akasheva, D.A. Bolysbek, B.K. Assilbekov
STUDY OF CARBONATE ROCK DISSOLUTION USING X-RAY
MICROCOMPUTED TOMOGRAPHY: IMPACT OF ACID FLOW RATE.............. 20

K.M. Akishev, D.S. Zhamangarin, S. Zhardemkyzy, T.T. Murzabekov,
A.Yu. Nurgaliyev, M.Yu. Zhiganbayev
APPLICATION OF THE PRINCIPLE OF SPECIAL STATES IN DEVELOPING

SIMULATION MODEL.......oouiiiiiieeee ettt eneens 33
L.N. Aliyev

HYDRODYNAMIC CHARACTERISTICS OF ONE DIMENSIONAL
DISPLACEMENT OF OIL BY LIQUID......ccotitiiiieeieeeeeeee e 45

S. Joldassov, S. Tattibaev, Z. Bimurzayeva, M. Bayzhigitova, G. Loginov
ANALYSIS OF EXISTING METHODS FOR CALCULATING THE ROUGHNESS
COEFFICIENT OF CHANNELS ALONG THE PERIMETER

OF THE CHANNEL......coiiiiiiiiiieeeet ettt 56

F. Issatayeva, G. Aubakirova, G. Rudko, A. Mausymbaeva, R. Madysheva
TRANSFORMATION OF INDUSTRIAL ENTERPRISES IN THE COUNTRIES
WITH TRANSITIONAL ECONOMIES: THE DIGITAL ASPECT..........ccovveeveenn. 72

M.K. Karazhanova, L.B. Zhetekova, S.V. Abbasova, K.K. Aghayeva,

G.S. Sabyrbaeva

STUDY OF INTERRELATIONS BETWEEN COMPOSITION AND

PROPERTIES OF HIGH-VISCOUS OlIL......cccttiiiiiiieeiiee e 92

S.M. Koybakov, M.N. Sennikov, T.A. Tolkinbaev, G.E. Omarova,

Zh.M. Mukhtarov

METHOD OF CALCULATION AND FORECAST OF THE DEGREE

OF SNOW CAPACITY OF CHANNELS ..o 102

M. Kabibullin, K. Orazbayeva, V. Makhatova, B. Utenova, Sh. Kodanova
REFORMING UNIT OPERATION CONTROL IN OIL AND GAS REFINING
TECHNOLOGY ...ttt et 113

270



ISSN 2224-5278 1.2023

S. Lutsenko, Y. Hryhoriev, A. Kuttybayev, A. Imashev, A. Kuttybayeva
DETERMINATION OF MINING SYSTEM PARAMETERS AT
A CONCENTRATION OF MINING OPERATIONS......ccocoiiiiieieeeeeeeeeeane 130

A.S. Madibekov, A.M. Karimov, L.T. Ismukhanova, A.O. Zhadi, A.B. Yegorov
COPPER POLLUTION OF THE SNOW COVER IN ALMATY.......ccoovevevieerieannnn 141

A.T. Mazakova, Sh.A. Jomartova, T.Zh. Mazakov, G.Z. Ziyatbekova,

A.A. Sametova

MATHEMATICAL MODELING AND DEVELOPMENT OF AN AUTOMATED
SYSTEM FOR SEARCHING RING STRUCTURES IN GEOLOGY................. 154

A.D. Mekhtiyev, Y.N. Abdikashev?’, Y.G. Neshina?, P.A. Dunayev!,

Z.D. Manbetova'

MONITORING THE GEOTECHNICAL CONDITION OF UNDERGROUND
MININGS USING DIGITAL TECHNOLOGIES..........oooooieieeeeeeeeeeeeeeee 166

Ye.V. Ponomareva, M.V. Ponomareva, F.M. Issatayeva, I.V. Sukhanov
CRITERIA OF PROSPECTING AND EVALUATION WORKS FOR COPPER
AND POLYMETALLIC ORES AT THE EAST ATABAY SITE...........ccooeunnne. 177

K. Seitkazieva, K. Shilibek, A. Seitkaziev, R. Turekeldieva, N. Karpenko
ECOLOGICAL AND MELIORATIVE SUBSTANTIATION OF
GRAY-EARTH-MEADOW SALINE SOILS OF ZHAMBYL REGION.................. 189

I.LK. Umarova, D.B. Makhmarezhabov, A.A. Umirzokov
INVESTIGATION OF THE USE OF ION FLOTATION FOR THE
EXTRACTION OF COPPER FROM SULFURIC ACID SOLUTIONS............. 202

M.K. Urazgaliyeva, R.Y. Bayamirova, K.T. Bissembayeva®“, G.S. Sabyrbayeva,
A.A. Bekbauliyeva

METHODS FOR ASSESSING THE CHARACTERISTICS OF OIL RESERVES
WITH FUZZY GEOLOGICAL INFORMATION AND DEVELOPMENT

OF OIL FIELDS ..ottt ettt s 211

0.G. Khayitov, L.Sh. Saidova, S.Zh. Galiev, A.A. Umirzokov, M. Mahkamov
INTERRELATION OF PERFORMANCE INDICATORS OF TECHNOLOGICAL
TRANSPORT WITH MINING CONDITIONS OF A QUARRY.......ccceeecvieeriennn. 226

D.M. Chnybayeva, Yu.A. Tsyba, N.K. Almuratova
LINEAR MONITORING OF THE MAIN PIPELINE BY MEANS OF WIRELESS
DIGITAL TECHNOLOGY....c.ccttitriiiiininieirieictnieietnteie ettt seens 240

K.T. Sherov, B.N. Absadykov, M.R. Sikhimbayev, B.B. Togizbayeva, A. Esirkepov
INVESTIGATION OF THE STRESS-STRAIN STATE OF COMPONENTS
OF A HYDRAULIC IMPACT DEVICE........cooiiiiiiiiiiiiiiieeeceeeeceee e 260



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.

[IpaBuia oopmIiteHHs CTaThu JUTS MyOIUKAIMKU B )KypHaJle CMOTPETh Ha calTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

3aMecTUTeNh TUPEKTOP OTAeNa n3naHus HaydHbIX KypHamoB HAH PK P. JKaauxwizer
Penaxroper: M.C. Axmemosa, JI.C. Anenos
Bepctka Ha kommbrotepe 1./ JKaovipanosa

IToxmucano B neuars 18.02.2023.
®opwmar 70x90'/,,. Bymara odcernas. [levars — pusorpad.
20,0 .. Tupax 300. 3aka3 1.

Hayuonanvras axademus nayk PK
050010, Armamei, yn. Llleguenxo, 28, m. 272-13-19





