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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.

Kaszaxcman Pecnybnukacer ¥immulx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK ZbLIbIMOAP CepUsChly bLibiMU dHcypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevlnaowvl. KP YFA Xabapnapwl. eonoeus scane mexHUKAIbIK 2blIbIMOAp Cepusicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoue
6e0endi eeonocus JHcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codepoicanue 8 3mom uHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npUHAMUA
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednazaem xauecmeo u enyoumy
KOHmeHnma O ucciedogamenell, asmopos, uzdameneli u yupedxcoeHuti. Bxmouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM OISl Hauie2o coodujecmad.



Bac pegakrop

JK¥PBIHOB Mypar /KypbIHYIbI, XUMHS FBUIBIMAAPBIHBIH JOKTOpEL, mpodeccop, KP ¥FA
akagemuri, «Kasakcran PecryOnmukackl ¥ITTBHIK FUTBIM akanemusicel» PKbB-HiH mpesunenti, AK
«/1.B. Cokonbckuii aTbIHAAFEI OTHIH, KaTaJIN3 JKOHE IEKTPOXUMUS HHCTUTYTHIHBIHY» 0ac TUPEKTOPEI
(Anmarsr, Kazakcran) H =4

FpuibiMu xaTmibl

ABCA 1BIKOB BaxsiT Hapnk6aiiyJibl, TeXHHKa FBUIBIMIAPBIHBIH TOKTOPEL, podeccop, KP ¥YFA

JKayanThIXaTIIBICH], A.B. BeKTypoBaThIHAaF BIXUMUS FBUIBIMIaPEIMHCTUTY THI (AnMaTbl, Kazakcran) H=5
PegaknusaablK aJK a:

9BCAMETOB Mauic Kyasicyas! (6ac penakTtopablH opeIHOAcaphl), reoIorus-MHHEPaIoT st
FBUIBIMJIAPBIHBIH  TOKTOpHI, Tpodeccop, KP ¥YFA akagemuri, «Y.M. AxmencaduHa aTbIHAAFEI
THIPOTEOJIOTHS JKOHE T€0IKOJIOTHSI HHCTUTYTHIHBIHY AupekTopsl (AnmMarsl, Kazakcran) H =2

7KOJITAEB TIepoii XKoaraiiyiabl (6ac penakTopAblH OpbIHOAacapsl), TeoJoTrHs-MHHEPaIOTHs
FBUTBIMJIAPBIHEIH TOKTOPEL, Tpodeccop, K. 1. Carnaes THIHAAFbI 00T U FEUTBIMIAPHI HHCTUTY THIHBIH
nupexTopbl (Anmarel, Kazakcran) H=2

CHOY pumen, Ph.D, kayeiMpacteipbuiran mnpodeccop, HeOpacka yauBepcutetiHiH Cy
FBUIBIMJIAPHI 3epTXaHachIHbIH qupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, Taburu Tapux MypaxaibiHsig XKep Typais! FeutbiMaap OemiMinae
METPOJIOTUS JKOHE Iaijayibl Kazbanap KeH OpBIHIAphl CalachIHIArbl 3epTTEYNCpAiH JKeTeKIIici
(Jlonnon, Aurus) H = 37

NAH®UWJIOB Muxaua bopucoBuY, TeXHHMKAa FBUIBIMIAPBIHBIH  JOKTOpBl, HaHcu
yHUBepcuteTiHig npodeccops! (Hanen, ®panmms) H=15

HIEH Iun, Ph.D, KpiTaii reonorusiibik KOFAMBIHBIH Tay F€OJOTHICHI KOMUTETI TUPEKTOPBIHBIH
opbiHOacapsl, AMEpUKAaHABIK SKOHOMHKAJBIK TEONOrTap KaybIMAAcTHIFBIHBIH Mymieci (ITexkuw,
Kprrait) H = 25

OUIIEP Axcenb, Ph.D, JIpe3ncH TeXHUKAIBIK YHHBEPCHTCTIHIH KaybIMAACTHIPBLIFAH
npodeccopsi (Ipe3neH, bepaun) H=6

KOHTOPOBHY Auekceii IMUIbEBHY, I'€OJOTHA-MUHEPAIOTUS FHUIBIMIAPBIHBIH JIOKTOPBI,
npodeccop, PFA akagemuri, A.A. Tpodumyka aTelHIaFEl MyHali-Ira3 Te0JIOTUACHI JKoHE reoU3nKa
unctutyTsl (HoBocubupck, Peceit) H =19

AT'ABEKOB Baagumup EHokoBHY, XHMMHS FhUIBIMAAPBIHBIH HOKTOpH, bemapycs ¥TA
akanemuri, JKana Matepuangap XMMUSIChI HHCTUTYTBIHBIH KYpMeTTi qupektops! (MuHck, benapycs)
H=13

KATAJIUH Credan, Ph.D, [Ipe3neH TexXHUKaIBIK YHHBEPCHTETIHIH KaybIMAACTBIPBUIFAH
npodeccops ([pesznen, bepaun) H = 20

CEUTMYPATOBA Jneonopa FOcynoBHa, reoorus-MUHEPATOTUs FhIIIBIMAAPBIHBIH JOKTOPEI,
npodeccop, KP ¥FA koppecnongent-myieci, K.M. CarnaeB arbinmarbl [€070Tusl FBUIBIMAAPEI
HHCTHTYTHI 3€pTXaHaChIHBIH MeHrepyiuici (Anamarsl, Kazakcran) H=11

CAFYBIHTAEB “Kanaii, Ph.D, xayeiMpacteipbutran mpodeccop, HaszapbaeB yHuBepcuteti
(Hyp-Cyunran, Kazakcran) H =11

®PATTHUHMU Iaono, Ph.D, buxokk Munan yHUBEpPCUTETI KaybIMIACTBHIPbUIFaH HIpodeccopbl
(Munan, Uranus) H =28
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I'naBHbIii perakTop

KYPHUHOB Mypar KypuHoBHUY, TOKTOp XUMUYECKHUX HayK, mpodeccop, akagemuxk HAH PK,
npesunent POO «HarnponansHoit akagemun Hayk PecriyOnuku Kazaxcran», reHepabHbIi TUPEKTOP
AO «MHcTuTyT TOIUMBA, KaTanu3a U a1ekrpoxumud uM. [1.B. Coxombckoro» (Ammarsr, Kazaxcran)
H=4

YueHHbIi cekpeTapb

ABCA/IBIKOB BbaxbiT HapukfaeBu4, JOKTOp TEXHHYECKUX HAYK, TPO(eccop, OTBETCTBEHHBIH

cexperaps HAH PK, UuctuTyT XuMmnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenakuunonHasi KoJgdJerus:

ABCAMETOB Mauc KyabicoBu4, (3aMeCTHTEINb ITTABHOTO PEAAKTOPA), TOKTOP I€0JIOTOMHHE-
panornueckux Hayk, mpodeccop, axagemuk HAH PK, mupexrop HMHcruTyTa Tmaporeosoruu u
reoskosoruu uM. ¥Y.M. Axmencaduna (Anmarsl, Kazaxcran) H = 2

KOJITAEB I'epoii ZKorraeBud, (3aMeCTUTEIND [TIABHOTO PEIAKTOPA), IOKTOP T'€0JI0rOMUHEPaIIo-
THYIECKUX Hayk, mpodeccop, mupexkrop MucTHTyTa reonormyecknx Hayk uM. K.M. Carmaesa (Anmarsr,
Kazaxcran) H=2

CHOY [Ipunea, Ph.D, acconumpoBannslii npodeccop, aupexrop Jlaboparopuu BOJHEIX HayK
yauBepcutera HeOpacku (mrat Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pykoBomurtenb uccienoBaHuii B 00JacTH IMETPOJOTHU U
MECTOPOXK/ICHUH TTOJE3HBIX HCKOmaeMbIX B Otmene Hayk o 3emie My3est eCTeCTBEHHOH HCTOPHH
(Jlonnon, Aurus) H =37

HAH®UJIOB Muxaua bBopucoBHY, TOKTOp TEXHHUYECKHX HayK, Mpodeccop YHUBEpPCHTETA
Hancu (Haucu, ®panmums) H=15

HIEH IMun, Ph.D, 3amecrurens aupexropa Komurera mo ropHoit reomormn Kurtaiickoro
Te0JIOTHYECKOT0 00IIecTBa, WieH AMEPHUKAHCKOH acCONHMAINK SKOHOMHUYeckux reonoros (Ileknw,
Kurait) H = 25

OUIIEP Axceas, acconuupoBanHslii npodeccop, Ph.D, Texanueckuit yausepcuret Jlpesnen
(Apesnen, bepmun) H = 6

KOHTOPOBMUY Auekceii IMUILEBHY, TOKTOP I'E0JI0r0-MHHEPATOrMICCKUX HAyK, Tpodeccop,
akagemuk PAH, MHCTHTYT HedrerazoBoii reonorun u reopmsuku uM. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccus) H=19

ATI'ABEKOB Baagumup EHokoBHM4, 10OKTOp XuMHYecKHX Hayk, akagemuk HAH benapycu,
MOYETHBIN qupeKkTop MHCTUTYTa XMMUHU HOBBIX MaTepuaioB (Munck, benapycs) H =13

KATAJIMH Credan, Ph.D, accoummpoBanubiii mnpodeccop, TexHHYEeCKHil yHUBEPCUTET
(Apesnen, bepmun) H =20

CEUTMYPATOBA Djeonopa IOcymoBHa, [OKTOp TIeO0lOrO-MHHEPAIOTHYECKUX —Hayk,
npodeccop, wieH-koppecnoneHT HAH PK, 3aBenyromas taboparopunt MIHCTHTyTa Te0IOTHYECKUX
Hayk uM. K.M. CarmaeBa (Anmarsl, Kazaxcran) H=11

CAI'MHTAEB Kamnaii, Ph.D, accouuupoBannsiii mpodeccop, HazapbaeB yHuBepcureT
(Hypcynran, Kazaxcran) H = 11

®OPATTHUHMU Iaoao, Ph.D, acconnuposanHblii npodeccop, Munanckuii yausepcuter bukokk
(Munan, Utamus) H = 28
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Editorial chief

ZHURINOV 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
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PANFILOYV 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
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©OD.I. Vdovkina', M.V. Ponomareva?, Y.V. Ponomareva?, O.Y. Koshliakov?,
K.Y. Borisova*, 2024.
1JSC “Qarmet”, “Saranskaia” mine, Saran, Kazakhstan;
’Karaganda Technical University named after Abylkas Saginov,
Karaganda, Kazakhstan;
*Kyiv National University named after Taras Shevchenko, Institute of Geology,
Kyiv, Ukraine;
‘LTD “Geometry Group”, Karaganda, Kazakhstan.
E-mail: daryavdovkina@gmail.com

ZONING OF KARAGANDA CITY TERRITORY ACCORDING TO
THE STABILITY DEGREE OF THE GEOLOGICAL ENVIRONMENT

Vdovkina Darya Igorevna — master, resident geologist of “Saranskaia” mine, JSC “Qarmet”, Saran,
Kazakhstan, E-mail: daryavdovkina@gmail.com, https://orcid.org/0000-0001-7931-9708;
Koshliakov Oleksii Yevgen’evich — Doctor of Geological Science, Professor, Head of Department
“Engineering geology and hydrogeology”, Institute of Geology, Taras Shevchenko National University
of Kyiv, Kyiv, Ukraine, E-mail: kosh57@ukr.net, https://orcid.org/0000-0003-3090-4855;
Ponomareva Marina Viktorovna, Candidate of Technical Sciences, associate professor, Karaganda
Technical University named after Abylkas Saginov, Karaganda, Kazakhstan, E-mail: mv_
ponomareval 8@ mail.ru, https://orcid.org/0000-0001-8652-9607;

Ponomareva Yekaterina Vadimovna, Doctor PhD, Acting Associate Professor, Karaganda Technical
University named after Abylkas Saginov, Karaganda, Kazakhstan, E-mail: evmussinal 992@gmail.
com, https://orcid.org/0000-0003-1322-6773;

Borisova Karina Yevgen’evna, Master, Director of LTD “Geometry Group”, Karaganda, Kazakhstan,
E-mail: b.karina@mail.ru, https://orcid.org/0000-0002-0174-2896.

Abstract. Continuing planet’s population growth requires more intelligent use
of the territorial, resource, and agricultural components. Complex relationships
between technical objects and natural environments manifest itself as fundamental
changes in the geological environment and the development of exogenous
geological processes. The high anthropogenic load on the environment requires
the application of geotechnical investigations modern methods. In this regard, the
geological processes study and the city territory zoning according to the geological
environment stability is relevant.

The research purpose is a comprehensive study of the territory natural conditions
of Karaganda city to assess the stability of its geological environment.

While investigating the territory of Karaganda city, 200 wells were drilled up
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to 20 m deep; core samples collection were taken; a geological description of core
samples collection was made; the groundwater level was measured; the physical and
mechanical properties of soils were determined in the laboratory. After analyzing
the available data, the stability of the geological environment estimation criterion
was developed and the city territory zoning was made, which were displayed on
a series of maps created using the AutoCAD software. The zoning of the territory
was carried out according to the principle of vertical and areal heterogeneity.

Based on the results of the current state geoenvironment assessment in Karaganda
city territory, criteria were established and ranged whereby a general stability of the
geological environment assessment to construction development was carried out.

After summing up all the criteria of engineering-geological environment
assessment a special map was obtained for assessing the stability of Karaganda city
geological environment on a scale of 1: 100000.

The use of Karaganda city geological environment stability map will make it
possible to assess the territory at the geotechnics’ survey preliminary stage, saving
time and money.

Key words: geological environment stability, stability criteria, swelling, subsoil
waterlogging, man-made environmental impact

O©J1.!. BnoBkuna'*, M.B. Ilonomapesa?, E.B. Ilonomapena?, A.E. Kouuisikos?,
K.E. Bopucosa‘, 2024.
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AHHOTanus. ONeM XalKbIHBIH Y3[IKCi3 6ecyl ayMaKThIK, PeCypCTHIK,
JUKAHIIBUTBIK, KypaMAacTapblH YTHIMIBI TaldanaHyasl Tajamn eTeni. TeXHUKaIbIK
0OBEKTiIEp MEH TAOUFH XKaFAaiIap apachlHAAFbl KypAesi KaTbIHaCTap TeOIOT USUITBIK
OpTajarbl TYOETCiJli e3repicTep KOHE IK30TEHJIIK TeOJOTHSUIBIK IMPOLECTEPIiH
JaMysl TypiHae kepiHeni. Kopmiaran oprara »Korapbl aHTPOINOTCHIIK JKYKTeMe
WH)KEHEPITiK-TeOJIOTUSIIBIK 3ePTTEYNIEPiH 3aMaHayd 9MICTEpiH KOJNAaHYIbl KakKeT
eteni. OcbIFaH OailyIaHBICTHI TEOJIOTHAIIBIK TPOLIECTEP/ 3EPTTEY KIHE TCOTOT USLITBIK
OPTaHBIH TYPaKTHUIBIFBI OOMBIHINA KaJla ayMaFblH aylaHAacThIPy aca e3eKTi.

3epTTeyaiH MakcaThl — IeOJIOTHSUIBIK OPTaHbIH TYPaKTBUIBIFBIH Oaranay YIIiH
Kaparangsl Kanmacbl ayMarbIHBIH TaOWFH >KarJailapblH >KaH-)KaKThl 3EpPTTEY.
Kaparanpl KanacbIHBIH ayMarbIH 3epTTey Ke3inge Teperiri 20 m neitin 200 yHFpiMa
OypFBUIaH/IbI; Tay KBIHBICTAPBIHBIH YAT1JIEp] ANbIH/BL; aBIHFAH KEPH TC€OTOTUSUITBIK
CHUIaTTaMachl XYPTi31IAi; )Kep acThl CYJIapbIHBIH JEHTell OJIIeH/Ii; 3epTXaHa arbl
TOTBIPAKTHIH (PU3HKATBIK-MEXaHUKAJIBIK KOPCETKIIITEP] aHBIKTAJIJIBL.

AJbIHFAaH ~ JepeKTepAi  TaljaraHHAH  KeHiH  TeOJIOTHSUIBIK  OpTaHbIH
TYPaKTBUIBIFBIH Oaraniay VIIIH KpUTEpHUIIep o3ipJieHAl >XKoHe Kaja ayMarblH
ayIaHAacTBIpy JKyprizinai, omap AutoCAD OarmapnamalblK >KacaKTaMachIHBIH
KOMETIMEH KacajiFaH KapTajap CepUsChIHAa KOpCeTial. AyMaKThl ayJaHIaCThIPY
TIK JKOHE aylaHIBIK OPTEKTUTIK KaruaaTsl OoiibiHINa kyprizingi. Kaparanmgst
KaJlaChIHbIH ayMarblHJa I'€0 OpPTaHbIH Ka3ipri jkal-KyHiH Oaranay HOTHXKenepi
OOMBIHIIIA TEOJOTHUSIIBIK OPTaHBIH KYPBUIBICTBIK MI'€PYTe TYPAKTBHUIBIFBIH JKaJIIbl
Oaranay >KYpri3iireH KpUTepHiiep aHBIKTaJIIbl XKoHE capaianisl. MHkeHeprik-
TeOJIOTHSUIBIK  OpTaHbl Oaranay[plH OapiblK KpUTEpHUIJIepiH >KUHAKTaFaHHAH
kediin 1:100 000 macmradrarel KaparaHabl Kallachl ayMarbIHBIH T€OJOTHUSUIIBIK
OPTaCBHIHBIH TYPAKTBUIBIFBIH OaranayAblH apHAbl KapTAChl ATbIHBL.

Kaparanapsl KaJgachbIHBIH T'€OJOTHSUIBIK OpPTACHIHBIH OPHBIKTBUIBIK KapTachlH
KOJIIaHy YaKbIT JKOHE aklla pPecypcTapblH YHEMAEH OTBIPBIN, WH)KEHEpIiK-
TCOJIOTUSIIBIK 137ICHICTEPIIIH aJiFalllKbl Ke3CHIHAEC ayMaKThl Oarajail aiyra
MYMKIiHJIK Oepei.

Tyiiin ce3mep: reonorusUIbIK OpTaHbIH TYPAKTHUIBIFBI, TYPAKTBUIBIK ©JIIIeMIEPi,
iciHy, Cy AGHTeHiHIH KoTepiyi, TEXHOTCHIIK 9Cep €TYy.
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AnHoTanusi. HemnpepbIBHBIII pocT HaceneHus IiaHeTsl TpedyeT Oonee
palMOHAIBHOE UCIOJIb30BAHUE TEPPUTOPUANIBHOM, PECYPCHOM, 3€MIIEIETBYECKON
cocraBisitoniux. CIOXKHBIE B3aUMOCBS3H MEXIY TEXHHUYCCKHUMU OOBEKTaMU
W TPUPOTHBIMH YCIOBHSMH TIPOSIBISIFOTCS B BHJAE KOPCHHBIX W3MEHCHHIN
TCOJIOTHUYECKOM CpeZibl W Pa3BUTHS DK30TCHHBIX T'€OJIOTHUYSCKUX IMPOIECCOB.
Bricokast aHTponoreHHas Harpy3Ka Ha OKpY’Kalollylo cpey TpeOyeT NpruMeHeHUs
COBPEMEHHBIX METOZI0B HHKEHEPHO-T€0JIOTMYECKIX HCCIIeA0BaHNH. B cBsI3u ¢ 3TUM
aKTyaJbHBIM SIBISICTCS W3yYCHHE T€OJOTMYECKMX MPOLECCOB W PallOHUPOBAHUE
TEPPUTOPHH TOPOIA IO YCTOHYNBOCTH TE€OIOTUIECKON CPEIIBI.

[enbto Mccae0BaHMS SBISIETCS BCECTOPOHHEE U3YUCHUE TPUPOIHBIX YCIOBHN
Tepputopuu ropoga Kaparaumbl Ui OIIGHKH YCTOWYHMBOCTH €€ TeOJOTHYeCKOU
CpenBl.

[Ipu uccnenoBanum tepputopun ropopa Kaparanmel Obuto mpoOypeno 200
CKBaXXMH TyOMHOUM 70 20 M; 0TOOpaHbl 00pa3ilbl TOPHBIX MOPO; MPOU3BEICHO
TeOJIOTHUYECKOEe OIHMCAHNE HM3BICUCHHOTO KEepHA; 3aMepeH ypPOBEHBb IOJ3EMHBIX
BOJI; OmpezeeHbl (PU3HKO-MEXaHUYEeCKHEe TOKa3aTeln TPYHTOB B JabOpaToOpHH.
[IpoaHanu3upoBaB MONyYCHHbIC JAHHBIC OBUIM pa3pa0OTaHbl KPHUTEPUU IS
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OLICHKM YCTOMYMBOCTH T'€OJOTHYECKOM Cpelbl U MPOU3BEACHO PaliOHUPOBAHHE
TEPPUTOPHH TOpPofa, KOTOpble ObUIM 0TOOpakKeHBI HA CEPUH KapT, CO3aHHBIX MPH
noMou nporpaMmHoM obecrniedenuss AutoCAD. PaiioHupoBanue Tepputopun
[POBOAWIOCH IO MPUHLUITY BEPTUKAIBHOMN U IUIOIIAJHON HEOTHOPOAHOCTH.

ITo pesympraraMm OLEHKM COBPEMEHHOIO COCTOSIHUSL IeOCpelbl  Ha
Tepputopun ropojga Kaparanabsl yCTaHOBJIEHBI U PAHKUPOBAHBI KPUTEPHUH, IO
KOTOPBIM TPOBOAMJIACHE OOIIas OlEHKA YCTOMYMBOCTH T'€OJIOTHUECKOH cpe/bl
K CTpPOMTENBHOMY OCBO€HMIO. Ilocie cymMMHpoBaHMS BCEX KPUTEPUEB OLIEHKU
WH)XEHEPHO-TEOJIOTHYECKOW Cpebl Oblila MOTydeHa ClieliaibHas KapTa OLEHKH
YCTOWYHMBOCTH TEOJIOTUYECKON Ccpellbl TeppuTopuu ropona Kaparanael Macitaba
1:100 000.

IIpuMeHeHune kapThl yCTOWYMBOCTH Ie0J0rn4eckoi cpenpl ropoga Kaparanasl
MO3BOJIUT TPOBOAUTH OLEHKY TEPPUTOPUU Ha MPEIBApUTENBHON CTaauu
MHXECHEPHO-TEOJIOTMYECKUX H3BICKAHMM, SKOHOMS BPEMEHHBIE M JICHEXHbIE
pecypcesl.

KuroueBble c¢ji0Ba: yCTOMYMBOCTH TEOJIOTMUECKOHM Cpelbl, KpUTEpUHU
YCTOWYMBOCTH, HaOyXaHKe, IOITOIUICHHE, TEXHOTCHHOE BO3/ICHCTBYE.

Introduction. In recent years, there has been an active economic growth in the
construction industry in the Republic of Kazakhstan. The volume of construction
work performed throughout Kazakhstan from 2016 to 2020 increased from 3.3
to 4.9 trillion tenge. The volume of construction work in the Karaganda region
increased from 1.5 to 4.7 trillion tenge over the period from 2016 to 2020. Every
year the building structures and structures of civil and industrial facilities become
more complicated (Bureau of National statistics, 2019).

The development and use of new technologies and engineering structures is a
certain disturbance of the course of nature. Complex relationships between human-
induced objects and natural environments are manifested in the form of fundamental
changes in the geological environment and the character of the development of
exogenic geological processes. Due to the fact that the population of the planet
is constantly growing, the use of the territorial, resource, agricultural component
should become more rational. The territory geological conditions must be taken
into account not only when developing mineral deposits, but also when expanding
into new territories for the construction of buildings and structures in reclaimed
areas or disturbed by technogenic processes (Rukavitsyn, 2018).

To assess the future construction area, it is necessary to conduct geological
engineering survey. The purpose of engineering-geological studies is a
comprehensive survey of the future construction site, specifically the determination
of the territory geological structure, groundwater monitoring, determination of the
physical and mechanical characteristics of soils. Special attention should be paid to
predicting hazardous natural and man-made processes (Xu P., et al, 2020).

Changes in tectonic hydrogeological processes, as well as the influence of
building structures on soil strata can cause the development of dangerous geological
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processes. Negative man-made impacts are not an inevitable consequence of human
development. This is the result of an insufficient level of technical development,
poor knowledge of the anthropogenic impact consequences, and underestimation
of the environment’s characteristics. The development of such processes can cause
invaluable damage to the state of engineering structures, the environment and
humans (Koshliakov, et al, 2021).

In this regard, such an integral assessment as the stability of the geological
environment becomes relevant. The lack of engineering-geological zoning maps
significantly slows down the design construction work and does not allow for a
preliminary assessment of the territory. Authors from Saudi Arabia carried out
work on the creation of an engineering-geological map of the future economic city
territory. The study area was divided into 6 zones according to their physical and
mechanical properties; rock outcrops are mapped; geological hazards which have a
negative impact on the territory were identified (Al-Sehly, et al, 2018).

Drawing up a town planning from an engineering and geological standpoint
is a multi-level and multi-factorial process. The tasks of reducing the probability
of geological hazard occurrence in the urban development of Xiamen city were
solved by a comprehensive assessment of the geological environment using an
intuitionistic fuzzy weighted average set (Cai, et al, 2016).

Scientists from Hungary analyzed the development of subsidence dolines and
found that their development is determined by the secondary porosity of bedrock,
the inclination of the bearing surface, the characteristics of the cover (thickness,
grain size, calciferous content), bedrock hydrology (rock boundary, water collecting
surface features, rainfalls), water level changes, thaw permafrost and anthropogenic
activity. Based on the results of the work, it became possible to predict the
development of subsidence dolines according to the factors and environments of
their development (Veress, 2021).

Determining the stability of the geoenvironment requires an assessment
of the current conditions and trends in its development. Researchers in Canada
have developed geo-indicators that can detect both rapid, catastrophic geological
processes and the more pervasive, slow-onset changes that are generally evident
within a human lifespan. The developed set of geoindicators constitute a kind of
landscape metric. For example, droughtiness, dust transport and land use will affect
the magnitude, duration and frequency of dust storms (Berger, 2021).

After the introduction of pile foundations and mass construction of nine-story
buildings in Tomsk city, a significant increase in the groundwater level associated
with anthropogenic activities was noticed. To establish the causes of the changes,
studies were carried out to determine the engineering and geological conditions of
the city. On the engineering-geological and hydrogeological maps, the dynamics
of changes in the groundwater level was reflected, the zones of groundwater
flooding and change soil properties were outlined, and a reasonable forecast was
given for the further development of flooding processes (Leonova, et al, 2021). An
engineering-geological typification of the area was also carried out as the basis for
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a regional forecast of changes in the geological environment in connection with
human engineering activities (Emeljanova, et al, 2010).

Engineering-geological zoning works covered other regions of Russia. The
territory zoning of the middle reaches of the Kuban River was carried out and 8
regions were identified according to the geomorphological feature (Shulyakov, et
al, 2014).

When zoning Moscow city, the territory was subdivided into geological bodies
that are similar in their geological history, structure and composition. Based on the
results of the work, a map was built that reflects the assessment of the identified
taxonomic units according to the complexity degree of their natural conditions
(Osipov, et al, 2016). Maps of Moscow city geologic hazard and the danger of the
geological processes impact on construction projects were also compiled.

When making an assessment of the risk and danger of impact, not only the
geological stability of the territory was estimated, but also the types of buildings,
their foundations and other design features of the objects (Golodkovskaya, et al,
1981).

For Siberian Federal District (Russia), a map of engineering-geological zoning
was made according to the conditions for the development of exogenous processes.
The map reflects the spatial distribution of geological environment types with
varying degrees of resistance to both natural evolution processes and technogenic
impacts (Abaturova, et al, 2009).

A comprehensive analysis and assessment of natural and technogenic
components that determine the stability of the geological environment were carried
out for the territory of Olkhon Island (Russia). To assess the geological environment
stability of the island, the comprehensive analysis principle of its geological and
geomorphological components was used: the distribution of thickness and the soil
occurrence mode with different physical, chemical and deformation properties;
geomorphological aspects of the island’s territory (slope gradient, type of relief);
area affected by exogenous geological processes (density spread of processes)
(Pellinen, et al, 2012).

Assessment and forecasting of the geological environment stability to natural
and man-made impacts was carried out on Ulaanbaatar city territory (Mongolia).
The geological environment state was displayed in a set of special maps showing its
structure, thickness, hydrogeological conditions, geodynamic conditions and relief
features. A set of such maps made it possible to create a generalized integral model
of the engineering-geological situation of the territory, to assess the conditions
of engineering-geological processes, the current state of the environment and the
possibility of its evolution under the influence of technogenic factors (Bat, et al,
1995).

The choice of criteria by which the assessment of the geological environment
stability is carried out depends on the geomorphology, tectonics, geological and
hydrogeological conditions of the study area. The main purpose of the research is to
assess the stability of the geological environment for the Karaganda city territory.
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Materials and basic methods.

As aresult, geological engineering survey in the city of Karaganda, the following
was done: 200 engineering and geological wells were drilled up to 20 m deep; core
samples collection were taken; a geological description of core samples collection
was made; the groundwater level was measured; the physical and mechanical
properties of soils were determined in the laboratory. Karaganda city is located on
the territory of a denudation-erosion relief form, represented by pediment plains.
The denudation-erosion relief, represented by water-divided, rarely sloped hillocks
and elevated pediment plains, was formed in areas that experienced less intense
neotectonic uplifts. Pediment plains with areas of preserved Paleogene clayey
mantle of waste are the most widely developed in the city. The surface of the plains
is often covered with eluvial formations 0.2—0.4 m thick and complicated by ridges
and hills with very gentle slopes (3-6°). The predominance of clay formations in the
soil covering prevents the replenishment and active water exchange of groundwater,
contributing to formation of marshes and salinity of soils in the leveled relief
areas and an increase in the total mineralization of groundwater. A hydrography
characteristic feature of Karaganda city territory is a dense river synodic, which
is represented by a relatively large number of temporary streams that have a flow
only during the spring snowmelt. The hydrographic system of Karaganda city is
represented by the rivers Nura, Malaya and Bolshaya Bukpa, Sokur, Kokpekty. The
largest waterway is the Nura River. The Kokpekty and Sokur rivers are confluents
of the Sherubainur river, which is a Nura river confluent. The Malaya and Bolshaya
Bukpa rivers are part of the Sokur river basin. The rivers are fed mainly by snow
and partly by groundwater.

Thereliefof Karaganda city territory is undergoing significant changes associated
with the industrial activity of coal mines. The city was divided into two parts - Old
and New. The old city territory in terms of relief is a sloping plain with small hills
separated by wide flat-bottomed coombes and gulches, through which atmospheric
and mine waters drain. The territory of the New City is located on flattened ridges
that slope towards the river. Technogenic landforms, which were formed as a result
of the overburden waste storage from quarries and mines, are influenced by slope
exogenous processes, which increases water-erosion activity, smooths down and
destroys irregularities. The emergence of positive and negative landforms creates
new conditions for the microclimate formation. Technogenic impact activates the
processes of linear erosion, deflation, suffusion, formation of gully and water gall.
In the city geological structure, deposits of the Quaternary and Neogene periods are
of the greatest interest.

Quaternary deposits cover the entire territory with a thin cover, except for the
tops of the hills. However, they differ in a significant variety of genetic types. On
the vast smoothed areas, as well as within the watershed small hills, a stratum
of cover yellow-brown loams, loamy-sandy and loamy-rubble deposits of eluvial,
deluvial, deluvial-proluvial and mixed subaerial genesis is developed. Alluvial
Upper Pleistocene - Holocene deposits are common in all valleys of the modern
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hydrographic system, and are represented by loams and sandy loams, enriched at
the base with sand and pebble formations, and within mountain areas - with poorly
rounded landwaste. Their thickness varies within 5-20 m, rarely reaches 30 m.

Neogene poorly consolidated sediments are developed almost everywhere. The
lower stratum of the Neogene period has a clay composition and is divided into
two formations: Aral - Lower-Middle Miocene, represented by lacustrine dense
gypsum clays, and Pavlodar - Upper Miocene - Lower Pliocene, also composed of
clays with gypsum inclusions and carbonate nodules; sand lenses are occasionally
observed in some areas. Pliocene formations have a variegated composition
and an inconsistent ratio of clayey, sandy, gravelly and pebbly rock varieties.
The thickness of these sediments, which have a lacustrine-alluvial genesis, does
not exceed 20 m. The hydrogeological conditions of Karaganda city territory
from the point of construction development view are represented by aquifers of
alluvial Lower Quaternary-modern deposits and lacustrine-alluvial Lower-Middle
Quaternary deposits, which have a depth from 3 to 5 m. Engineering-geological
zoning is the identification of a territorial elements system in a complex and
multifaceted geological environment based on a set of theoretical understandings
and methodological techniques that have some common engineering-geological
features, limiting them from territories that do not have these features, systematics,
mapping, description (Trofimov, 2008).

The zoning of Karaganda city territory was carried out according to the principle
of vertical and areal heterogeneity, due to the successive change in area of the
geological environment types, which differ in composition, structure, properties,
and consequently, in different responses to technogenic impact. The geological
environment stability was assessed by developing a series of maps reflecting the
engineering and geological characteristics of the territory, consisting of component-
by-component assessments set. When they are combined, all the details of each
component impact are determined, these impacts are summed up, and a certain
integral assessment is obtained, which is reflected on the corresponding map
(Shirokova, et al, 2017).

Maps were constructed in the AutoCAD program, in which Karaganda city
topographic map of on a scale 1:100 000 was used as a base map. Drilled wells
were applied to the topographic base, reflecting the geological data of the territory.
Territories with the same conditions of the considered criteria were combined
into one district. Taking into account the physical-geographical and engineering-
geological conditions of Karaganda city, as well as theoretical provisions for
assessing the stability of the geological environment, the following criteria are
proposed:

1 Soil design strength. This is one of the most important parameters in the
construction of buildings and structures, as it allows to determine the maximum
possible values of the overlying mass structure that the underlying surface can
withstand. Fluid sandy loams, loams, clays, silt sands, as well as soaked subsiding
sandy loams and loams have the lowest design strength (less than 300 kPa). High
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design strength (>500 kPa) is typical for coarse, medium-grained sand and coarse-
grained soil. Intermediate values of design strength (300 - 500 kPa) have hard
sandy loam, loam, clay, fine-grained sand and coarse-grained soil with clay filler.
Depending on the value of the design strength of the territory composed of the
above soils, this factor will be evaluated as follows:

- territories composed of soils with a design strength of less than 300 kPa (low
resistance - 1 point);

- territories composed of soils with design strength from 300 to 500 kPa (average
degree of stability - 2 points)

-territories composed of soils with a design strength of more than 500 kPa (high
degree of stability - 3 points).

2 Depth of groundwater. The close occurrence of groundwater can lead to
flooding of the territory and, as a result, bring certain difficulties during construction
— a change in the conditions of surface discharge during the vertical planning of the
territory, a long gap between the earthwork operations and construction works;
during operation - infiltration of leaks, reduction of evaporation under buildings
and coatings. In urban areas, often a high level of groundwater can be explained
by leakage from sewer and water-bearing communications. Deterioration of soil
properties when moistened is an important aspect. During the soil flooding, large
and uneven deformations of subsoils occur, called subsidence. In some cases,
subsidence reaches 0.5 - 1.0 m or more. In such case, buildings and constructions
experience excessive deformation, with the consequence that structures are
destroyed and become unsuitable for further operation. According to the nature of
flooding, it is necessary to distinguish naturally or man-made flooded areas (with
groundwater level depths of less than 3 m) and non-flooded ones. Thus, the ranking
of the territory depending on the level of groundwater occurrence was carried out
as follows:

- the depth of the groundwater level below 3 meters from the surface — 3 points,

- the depth of the groundwater level above 3 meters — 2 points.

3 Specific soils occurrence. Swelling soils are widespread in the area under
consideration. During engineering-geological surveys subsiding soils were
encountered in individual cases; therefore, they were not considered during
engineering-geological zoning. Subsoils composed by swelling soil should be
designed to take into account the ability of these soils to swell out when wet and
shrink when dry. During swelling, the porosity of the rock and its water content
increase due to the increase in the hydrate shells thickness on the surface of the
clay particles. Extraction of unfree water in clay leads to modification of its internal
structure. Swelling depends on the mineralogical and granulometric composition
of rocks. The minerals of the montmorillonite group are characterized by the
greatest swelling, and the minerals of the kaolinite group are characterized by
the least. Underestimation of swelling soils causes damage to many industrial
and civil structures. Thus, the reason for the collapse of four 5-storey sections of
the eight-section apartment complex «Besoba» in Karaganda city in 2012 is the
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underestimation of the swelling properties of clay soils and the lack of appropriate
engineering solutions.

Ranking by this factor was performed as follows:

- absence of specific (swelling) soils — 3 points;

- areas of distribution of weakly swelling soils — 2 points;

- areas of distribution of medium, strongly swelling soils — 1 point.

4 Man-made impact. There are 7 mines on the territory of Karaganda: Kostenko
mine, Severnaya mine, Kirovskaya mine, Gorbachev mine, A. Baizhanov mine,
Stakhanovskaya mine, Kuzembaev mine. Large areas of uncovering coal seam by
driftage and a sharp increase in their permeability due to technogenic fracturing
determined the active influence of mines on the hydrogeological conditions of the
adjacent territories. Changes in the geological structure of the bowels and the earth’s
surface are associated with the deformation of rocks in the coal-overlaying unit.
Disturbance of the soil structure accelerates the development of erosion processes
in the territories adjacent to the coal strip mine, causing disturbances of the earth’s
surface far from their contours. As a result, numerous zones of water-conducting
cavities are formed in the rock mass in the subsided area, dips, deflections, flooded
and marshy areas appear on the surface.

In the zone of geological faults, watercourses can change, water pressure
decreases, and waters of different horizons mix. The formation of kettle holes as
a result of soil subsidence often leads to their flooding with groundwater. Within
Karaganda city territory, due to the production of coal in the nearest mines, a large
plot of land gives rise to subsidence. In some places, the ground sank almost two
meters. Newly formed kettle holes were filled with ground and thawing water.
Waterlogging of the territories adjacent to the formed reservoirs was also noted.
Such kettle holes were formed: in the area of Tereshkova Street, in the direction
of the Maykuduk area (Figure 1); on both sides of the road, Novgorodskaya St.,
flooding of the electrical transmission tower was also noted here; at the intersection
of the main street - Bukhar - Zhyrau and Saranskoe highway (Figure 2).

Figure 1 — Kettle holes on Tereshkova street
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Figure 2 — Kettle holes at the intersection of St. Bukhar-Zhyrau and Saranskoye Highway

The classification of the territory adjacent to the mining zones was carried out
as follows:

- territories located within plants and factories (mines, quarries) — 1 point;

- territories outside the zone of plants and factories — 3 points.

Results and discussions. The qualitative and quantitative characteristics of
the listed leading factors were divided into three groups, which, depending on the
stability degree were assigned 1, 2, 3 points.

On the Karaganda city territory, according to the actual combination of leading
factors and the total points corresponding to this combination, three types of
geological environment were distinguished with a high (total points - more than 10),
medium (8-10 points) and low (less than 8 points) stability degree of the geological
environment. A map of a special typological engineering-geological zoning was
compiled according to the stability degree of the geoenvironment to technogenic
impacts on a scale of 1:100 000 (Figure 3). Summary on the criteria for assessing
the geological environment is presented in Table 1.

Assessment of the leading factors of the geo-environment type in terms of the

stability degree
Table 1

Factors determining The stability degree of the geological environment type
the category of
the geological

environment stability

High- 3 points Medium - 2 points Low- 1 point

territories composed
of soils with a design
resistance of less than 300
kPa
depth of groundwater
level above 3 meters

territories composed

of soils with design

design resistance of | resistance from 300

more than 500 kPa to 500 kPa

Depth of groundwater, | the depth of the groundwater level below
m 3 meters from the surface

territories composed

Soil design strength of soils with a

Specific soils
occurrence

absence of specific
(swelling) soils

areas of distribution
of weakly swelling
soils

areas of distribution
of medium, strongly
swelling soils
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territories located within
plants and factories (mines,
quarries)
Results More than 10 | 8-10 Less than 8

territories outside the zone of plants and

Man-made impact .
P factories

The assessment of the territory was carried out as a result of ranking and
summing up the selected factors.

Working map of the stability assessment of Karaganda city geological
enviromment for construction development

lLgygeral
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b
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Figure 3 - Working map of the stability assessment of Karaganda city geological environment for
construction development

On a working map of the stability assessment of Karaganda city geological
environment, areas with low stability are identified, which are shaded with red
dashed lines, areas with medium stability - with yellow dashed lines, areas with
high stability - with green dashed lines. It should be noted that the land in the area
of dead pits and productive mines due to the formed technogenic relief and methane
gas explosion hazard in the vugs of the mines can’t be used for construction. In
this regard, this territory was not taken into account, and was marked as a territory
unsuitable for construction development and painted over with black dashed lines.
Also, the territories of the and waste stabilization ponds are painted over with black
dashed lines.

Conclusion. Analyzing the working map of the geological environment stability
of Karaganda city territory the following conclusions can be drawn:

- territories with low stability are not widespread and are located in the
southwestern and northwestern parts of the city;

- territories with medium stability prevail in the southern and northwestern parts
of the city, and only small islands are located in the northeastern part;
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- high stability of the geological environment is represented in most of the city
and is concentrated in its north-eastern part.

Thus, it can be concluded that the north-eastern part of Karaganda city is a
promising area for construction development. A working map of the geological
environment stability of Karaganda city will allow for an engineering and geological
assessment of the territory at the pre-project stage of construction work, saving
time and money resources. Also, the use of the geological environment stability
map can be used in the development of the urban planning scheme of the city.
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