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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
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».
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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».
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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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N. Tauova'’, ML.S. Yessenamanova?, K. Kozhakhmet', A.R. Kushakov’, A.
Kaliyeva?

'Caspian University of Technology and Engineering named after Sh.Yessenov,
Aktau, Kazakhstan;

2Kh. Dosmukhamedov Atyrau State University, Atyrau, Kazakhstan;

*National University of Uzbekistan named after Mirzo Ulugbek,
Tashkent, Uzbekistan.

E-mail: tauova76@mail.ru

GEOLOGICAL STATE OF THE STRATIGRAPHIC COMPLEX
OF THE TENGIZ DEPOSIT

Abstract. The article evaluates the engineering and geological conditions
geological state of the stratigraphic complex of the Tengiz deposit. The conducted
studies show the most complete, reliable and accessible information about the
geological structure; engineering-geological sections were compiled with the
differentiation of the geological environment into stratigraphic and genetic
complexes and their constituent lithological and facies groups (engineering-
geological elements - EGE). Complex data processing made it possible to
determine the degree of facies heterogeneity of the main lithological and facies
groups of soils. The studied territory is part of the Zhylyoysky district of the
Atyrau region of the Republic of Kazakhstan and is located in the western part
of the industrial zone of the Tengiz deposit. The soils formed as a result of the
natural-historical process of the formation of the territory are divided into 3
stratigraphic-genetic complexes of unlicensed deposits. The first complex is
represented by loamy silt (EGE-1), the second complex is sandy loam (EGE-2)
and light powdery clay (EGE-3) and the third complex is represented by four
deposits - Light arenaceous loam, excessively gypsumized (EGE-4), Arenaceous
sandy loam (EGE-5), Light arenaceous loam, slightly gypsumized (EGE-6),
Light arenaceous clay, moderately gypsumized (EGE-7). Highly aggressive to
sulfates are Portland cement asper GOST 10178 grades W6, W8, W10-W14,
W16-W20, W4; moderately and slightly aggressive Portland cement as per

249
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GOST 10178 withpercentage of C,S not more than 65%, C,A not more than 7%,
C,A + C,AF not more than 22% and blast-furnace cement’s grade of W6 and
W8&. Highly aggressive to chlorides are all of grades of Portland cement

Key words: Tengiz deposit, engineering-geological elements, stratigraphic
complex, highly aggressive, sulfates, chlorides.

H. Tayosa'", M. EcenamanonaZ, K. Ko:kaxmet!, A.P. Kymakos?,
\ y
A. KaimeBa?

'TII.EcenoB arbinaarbl Kacmuii TeXHONOTHSLIIAP KOHE HHKHMHHUPHHT
yHuBepcuteTi, Akray, Kazakcran;
?X. JlocMyxaMenioB aThIHIAFbl ATBIpAy MEMIICKETTIK YHHBEPCUTETI,
Atbipay, Kazakcran;
*Mup30 ¥IIBIKOSK aThiHIaFbl O30€KCTaH YITTHIK YHUBEPCHTETI,
TamkeHT, ©30eKkcTaH.
E-mail: tauova76@mail.ru

TEHI3 KEH OPHBIHBIH CTPATUT PAOHSIJIBIK KEIIEHTHTH
TEOJIOTMSITBIK KAF TADBI

AnHoTanusi. Makanana TeHi3 KeH OpHBIHBIH CTPaTUTPaPUsIIBIK KEIICHIHIH
T'COJIOTHSIIBIK JKaFJalbIHBIH MHKCHEPIIIK-TCOJOTUSIIBIK KyHiHe Oara OepiireH.
JKyprizinreH 3eprreyliep TeOJIOTUSIIBIK KYPBUIBIM Typajbl HEFYPJIBIM TOJIBIK,
CEHIM1 >KOHE KOJDKETIMJI aKMaparThl KOpCeTelli; WHKEHEPIiK-Te€OIOTUSITBIK
KHMaJlap TeOJIOTUSIIBIK OPTaHbl CTPaTUrpaUsIIBIK KEUICHAEepre KoHEe Oap/Ibl
KYPaWTBIH JIUTOJOTHSUIBIK KOHE (pammanaplk TomTapabl  (MHXKCHEPIiK-
reoNorusuiblK AneMentrep - MI'D) capamay apkpuibl kacanisl. [lepexrepai
KCIICH/I OHJEY TOIMBIPAKTBHIH HETI3Tl JIMTOJNOTHSIIBIK JKoHE  (pa3aibIk
TONTAPBIHBIH (ha3alblK T€TePOTSHAUTITIHIH JAOPEKECiH aHBIKTayFa MYMKIHIIK
Oepnai. 3eprrenetin aymak Kazakcran Pecniy6nukacel Atbipay o0ubichl KbUTbloi
ayJaHBIHBIH KYpaMblHA €Hel KoHe TeHi3 KeH OpHbI OHEPKICINTIK aiMaFbIHBIH
Oarpic OeJiriHae OpHAJIAcCKaH. AyMaKThIH KaJbIITACYbIHBIH TaOUFU-TApUXU
mporeci HOTIKECiHAe maiga OoiFaH TONBIPAK JIMIEH3WsUIaHOaraH KeH
OPBIHAAPBIHBIH 3 cTpaTurpadusIbIK KelleHiHe OeiHreH. bipiHi KeleH ca3abl
tyHOamen (UI'D-1), exinmn kemieH - kymabl cazgakneH (MI'D-2) sxoHe xeHn
manasl cazoen (MI'D-3), an ymiHm KemmeH TOpT LMIeriHIIepMeH YChIHBIIFaH:
YKEH1JI, IaMaJiaH ThIC THIICTENTeH - ca3naybIT (MI3-4), kymasl caznaybit (UT'D-
5), sxeH11 Kymbl caznaybiT (UI73-6), sxeHin KyMsl ca3, oprama rurnc (MI'3-7).
Cynbdarrapra xxorapsl arpeccuBTi W6, W8, W10-W 14, W16-W20, W4 mapkaiibt
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I'OCT 10178 coiikec nopmianaiieMeHT 60bIT TaOblIa b, Kypambiaga C3S 65%
- man acmanTeid, C3A 7% - nan acnanteiH, C3A + C4AF 22% - maH acraiTeIH
xoHe W6 sxone W8 nomennik nemeHT mapkacsl 6ap MEMCT 10178 6oiibiaima
opTalia >KOHE oJICi3 arpeccHBTl MOPTIAHAUEMEHT. XJIOpUATEpre >KOFaphl
arpeCcCUBTI-MIOPTIAHIEMEHTTIH OapiIbIK MapKajlapbl CKCH/IITT aHBIKTAJIIBL.

Tyiiin ce3aep: TeHI3 KEH OPHbBI, WH)KEHEPIIK-TEOJOTHIIBIK JJIEMEHTTED,
cTpaturpadusiblK JKOHE TEHETHUKAIBIK KEIIeH, J>KOFaphl arpecCHBTLIIK,
cynbarrap, XJIOpUATED.

H. TayoBa'", M. EcenamanoBa’, K. Ko:xxaxmer', A.P. Kymakos?,
A. Kanunea?

'Kacnuiickuii yHHBEpCUTET TEXHOIOTUI 1 nHkuaupunra umenn 11, Ecenosa,
Axray, Kazaxcran;
2Atpipayckuil yauBepcuretT uM. X. JlocMyxamenosa, Ateipay, KazaxcraH;
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I'EOJIOI'MYECKOE COCTOSHHUE CTPATUT'PAONUYECKOI'O
KOMIUIEKCA TEHI'M3CKOI'O MECTOPOXIEHUSA

AHHoOTauus. B cTatee JaHa OLEHKAa MHKEHEPHO-TEOJOTHUYECKUX YCIOBUIA
T€OJIOTHUECKOTO COCTOSIHHSI CTPAaTUTpadUUYecKoro KOMILUIEKCa TEeHTH3CKOTo
MectopokaeHus. [[poBeneHHble Hccae10BaHus TOKa3bIBAIOT HaOo0JIee MOTHYIO,
JIOCTOBEPHYIO U JOCTYNHYI0 HH(POPMALUIO O TEOJOIMYECKOM CTPOCHUU;
WHXEHEPHO-TEOJIOTMUECKHe pa3pe3bl CcocTaBlieHbl ¢ auddepenmameit
T€0JIOTUYECKOM Cpe/ibl Ha CTpAaTUTpagpuUeCcKre KOMIUIEKCHI M COCTABIISIONINE X
JTUTOJOTHYECKHE U (paliambHbIe TPYIIIHI (HHKEHEPHO-TEOIOTUYECKUE DIIEMEHTHI
- UI'9). KommiekcHast o0paboTka JaHHBIX IMO3BOJIMJIA ONPEIENIUTh CTENEHb
(danuanbHOH HEOAHOPOAHOCTH OCHOBHBIX JIUTOJOTHYECKUX W (hallMabHBIX
rpynn noyB. Mccnenyemas TeppuTopusi BXOAUT B cocTaB JKbUIBIOHCKOTO
paifona Arteipayckoit obmactu PecmyOmukm Kaszaxcram u pacmojokeHa B
3aMajHON 4acTy MPOMBIIIJIEHHON 30HbI TeHrnu3ckoro MectopoxacHus. [1oussl,
oOpa3oBaBIlIMECsT B pe3yJbTare ecTeCTBEHHO-UCTOPUUECKOro Ipolrecca
(hopMUpOBaHUs TEPPUTOPUH, Pa3IEICHbI Ha 3 cTpaTurpaduueckoro KOMIIIeKca
MecTopoxaeHUM. [IepBhIii KOMIUIEKC TPeICTaBlIeH CyDTMHUCTRIM uitoMm (UT'D-
1), BTOpOi1 KOMIUIEKC - cynechio necyanucton (31'3-2) u nerkoil npuieBaToi
rmuHOM (D1'D-3), a TpeTuid KOMIUIEKC MPEACTaBICH YETHIPhbMS OTIOKCHUSIMU
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JIeTKHA, N30BITOUHO 3aTUIICOBAHHBIN - CyITHHOK (D1'3-4), mecuaHucras cynech
(BI'D-5), nerkuii mecdyaHuCcThld CcyrmuHOK (D1'2-6), nerkas mnecyaHucTas
IMHA, yMepeHHOo TuricoBaHHas (D12-7). Bricoko-arpecCuBHbBIM K Cynbdaram
sisiercst noptiaanauement no 'OCT 10178 mapok W6, W8, W10-W14,
W16-W20, W4; ymepenHo- u cnaboarpeccuBHbiid nopriananemMeHT no 'OCT
10178 ¢ conepxanuem C3S ne 6onee 65%, C3A ne 6onee 7%, C3A + C4AAF ne
6omnee 22% u mapkoit jomeHHoro riemeHTa W6 1 W8. BBICOKO-arpeCcCUBHBIMU K
XJIOpUJIAM SIBIISIFOTCS] BCE MapKU MOPTIAHAIIEMEHTA.

KiroueBbleciioBa: TeHrH3CKOE MECTOPOXKICHUE, HHKEHEPHO-TEOJIOTHUECKHEe
AJIEMEHTBI, CTpaTUrparIeCKIii KOMIUIEKC, BBICOKAs arPeCCUBHOCTh, CYTb(aThI,
XJIOPU/IBL.

Introduction. The investigated area is a part of Zhylyoi region of Atyrau
oblast of Republic of Kazakhstan and located within the western part of Tengiz
field Industrial Zone. “Tengizchevroil” Company is the owner of the area within
Tengiz field. The district center, the town of Kulsary is located at the distance
equal to 110km; it is reached by asphalt motor road and railroad connecting
Kulsary and Tengiz field.

The regional center is Atyrau city located at a distance equal to 350km; it
is reached by asphalt motor road and railroad, as well as by special air flights.
Kulsary at the same time is the nearest railway station connecting Tengiz field
Industrial zone with other regions of Kazakhstan.

As indicated in the works James Weber L. and etc. (James L. et al., 2003) the
movement along the investigated territory is possible only by means of off-road
transport and crawler vehicle. The climate of area is sharply continental, arid.
The continentality and aridity of climate are manifested in sharp temperature
contrasts of day and night, winter and summer and shortspring period between
winter and summer (Collins J. et al., 2014). The special feature of climate is
variability and deficiency of atmospheric precipitations, insignificant snow and
intense snow blowing, high dryness of air and soil, intensity of evaporation
process and abundance of direct sunlight. The winter is cold, but; short-term;
the summer is hot and rather continuous. The close proximityof the Caspian Sea
eastern coast virtually does not have a damping effect on climate of area.

One of the features of the Peri-Caspian basin is that it is a vast area of deeply
immersed crystalline basement on south-east of the Russian platform which is a
big tectonic depression differing from other part of the platform by sedimentary
deposits large thickness and development of salt-dome structures in the core of
which a thick salt-bearing mass of Kungur Age occurs (Chakabayev S.Ye. et al.,
1979).

This mass possesses a significant plastic property and unusual mobility
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and under the influence of Mesozoic and Cenozoic rocks at rest pressure, it
rises slightly and transects the overlying rocks creating the peculiar salt-dome
structures (Yang L. et al., 2019). The largest part of these structures is embedded
under the Pliocene-and-Quaternary sediments, and only singular dome folds are
opened up; the salt core on them crops out on the ground surface or is overlapped
by insignificant quaternary (Pleistocene and Holocene) sediments strata.

The salt-dome structures have a significant impact on formation of ground
water chemical composition (degree of salinity), salinity level and nature of the
Pliocene-Quarternary age soils (Hinojosa-Prieto Hector R. et al., 2021).

Avery large number of studies have been devoted to the issue of the aggressive
effect of chloride salts on steel reinforcement in foreign publications (Smolyago
G.A. etal, 2014, Boltsoni F. et al., 2015, Leonovich S.N. et al., 2016, Ivannikov
V.V. et al., 2015, Ratkin V.V. et al., 2015). The chemical aggressiveness of wet
soils depends on the composition of the liquid, soluble salts, their concentration
and filtration rate. In this case, the solution in the soil pores will be aggressive,
and therefore the destruction of building structures will proceed according to
the mechanism of their destruction processes in liquid media. The values of the
aggressiveness of the liquid medium for concrete of various grades for water
resistance and the classification of soil aggressiveness are given in Table 1.

Table | - Classification of soils by aggressiveness (GOST 31384-2008)

Humidity | Aggressiveness index, mg per 1 kg The degree
zone of sulphate soil in terms of SO, for concrete on chlorides in terms | of aggressive
(according portland Portland cement with | sulphate- for concretes on | impact on
to SNiP | cement a C4S content of no | resistant Portland cement, | concrete and
23-02- more than 65%. CAA | cements slag-portland reinforced
2003) no more than 7%, cement and concrete
HPA + C4AF hc more sulfate-resistant | structures
than 22% and slag- cements
portland cement
Dry Over 500 to | Over 3000 to 4000 Over 6000 to | Over 400 to 750 | Mildly
1000 12000 aggressive
Over 1000 to | Over 4000 to 5000 Over 12 000 to | Over 750 to 7500 | Medium
1500 15000 aggressive
Over 1500 | Over 5000 Over 15000 0 | Over 7500 Highly
aggressive
Normal Over 250 to | Over 1500 to 3000 Over 3000 to | Over 250 to 500 | Mildly
and wet 500 6000 aggressive
Over 500 to | Over 3000 to 4000 Over 6000 to | Over 500 to 5000 | Medium
1000 8000 aggressive
Over 1000 | Over 4000 Over 8000 Over 5000 Very aggressive

Indicators of aggressiveness but chloride content are given only for reinforced
concrete structures made of concrete of the W4-W6 waterproof grade. With the
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simultaneous content of sulfates, their amount is recalculated by the chloride
content multiplied by 0.25 and summed with the chloride content.

Accordingtothe European standards EN 206. “Concrene—Part 1: Specification,
performance, production and conformity”, the maximum permissible amount of
chlorides per Cl-ions should not exceed 0.4% of the cement mass in concrete
of reinforced concrete structures and 0.1% in concrete of pre-woven reinforced
concrete structures.

Materials and methods. The drilling of engineering-geological wells was
carried out using a drilling rig on an all-terrain vehicle “ARDCO” (Country of
manufacture - USA). The drilling of wells was accompanied by casing pipes.
Drilling diameter up to 108 mm.

In the process of drilling engineering-geological wells, soil samples of
undisturbed structure (monoliths) were selected using a driven (crushed) GC-123
soil carrier. All selected soil samples of undisturbed structure (monoliths) were
packed and decorated in accordance with the requirements of GOST 12071-2014
“Soils. Sampling, packaging, transportation and storage of samples”. Monoliths
are protected from extreme temperatures, direct sunlight, moisture and frost.

Samples of the disturbed structure were taken from sandy soils using a standard
penetration primer (Automatic drop hammer SPT), during the production of
dynamic sensing. They were stored in sealed plastic bags and were used to
classify soils, determine indicators of physical properties of soils and chemical
tests.

The number, coordinates, marks, depths of engineering-geological wells and
the total number of soil samples of disturbed and undisturbed structures, as well
as ground water, are presented below in the form of a table 2.

Table 2 - The number, coordinates, marks, depths of engineering-geological wells and the
total number of soil samples

Coordinates of wells Soil sampling |2
g g 2

Number of S E [EE |5 =z |wals o)

N g = S = o »nn |© o =
S 0 So (28I 3 32|=
=S [EZ |25 |= |232|E
53 |33 |E2|E |25
=z [z [55[& |58]|9
1 B48-1-04 | 684626.08 | 5102679.06 |-26.47| 10.0 | 11 12 | 23 1
2 B48-1-07 | 684625.96 | 510255391 |-26.53| 20.0 7 16 | 23 1
3 B48-1-08 | 684826.02 | 5102553.97 |-26.51| 20.0 | 11 11| 22 -
4 B48-1-11 684826.01 | 5102429.00 |-26.51| 20.0 11 11 | 22 1
5 B48-1-12 | 685026.04 | 5102428.97 |-26.51| 20.0 | 10 | 13 | 23 1
6 B48-1-15 68502592 | 5102303.89 |-26.46| 20.0 10 13 | 23 1
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. . . =
Coordinates of wells e . Soil sampling g
o o ]
g_1é_| 2 o5
N | Numberof SEEE g5 |2 35let
wells E N (2R |=E|ES|E |£3]2F
SS (858|282 |2 8|=
=S [E2 |22 |= |Z2|E
— = = = o =& - =
22 22 [SE|e 554
TOTAL 6 WELLS 1100 60 |76 | 136 | 5

Level measurements and groundwater sampling were carried out in all open
boreholes 24 hours after the completion of drilling and pumping of surface water
from the well. The values shown in the columns of engineering-geological wells
are those values that were measured after 24 hours.

Measurements of the steady-state groundwater level (UGV) and sampling of
groundwater were carried out using the PE-1220 sampling device.

Drilling of engineering-geological wells was carried out in the period from
30.11.2021 to 08.12.2021.

Determination of the content of sulfate and chloride ions was carried out
in the geotechnical laboratory of JSC “NIPI “Kaspiymunaygas”, according to
the following methods: GOST 26426-85. “Soil. Methods for determining the
sulfate ion in an aqueous extract” and GOST 26425-85. “Soil. Methods for the
determination of chloride ion in an aqueous extract”.

The statistical processing of obtained and collected information is, first of
all, based on the Interstate standard “GOST 20522-2012. Soils. Test results
statistical processing methods”requirements, and also other fundamental State
and Interstate regulations and legislative instruments (Muzylev N.G. et al.,

19996).

As aresult of which an information concerning area physiographic conditions,
geological structure, hydrogeological conditions and seismicity were obtained
in the fullest possible, fairand available manner; geotechnical cross-sections
with differentiation of geological environmentinto stratigraphic and genetic
complexes and their component lithological and facies groups (engineering
geological elements - EGE) were constructed; calculations for determining soil
physical, mechanical and chemical properties and groundwater chemical quality
were calculated. Itis important to note that an integrated processing of all available
above mentioned data allowed determining the degree of facial inhomogeneity
of main lithological and facies groups of soils, i.e. marker horizons, both by the
lithology and by the degree of density (Seitov N. et al., 2021).

Results. The investigated area is a part of Zhylyoi region of Atyrau oblast
of Republic of Kazakhstan and located within the western part of Tengiz field
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Industrial Zone. “Tengizchevroil” Company is the owner of the area within
Tengiz field. The district center, the town of Kulsary is located at the distance
equal to 110km; it is reached by asphalt motor road and railroad connecting
Kulsary and Tengiz field. The regional center is Atyrau city located at a distance
equal to 350km; it is reached by asphalt motor road and railroad, as well as by
special air flights (Tengizchevroil LLP, 2019).

Kulsary at the same time is the nearest railway station connecting Tengiz
field Industrial zone with other regions of Kazakhstan. The history of geological
general development of whole Peri-Caspian region, and also investigated area
in Pleistocene (Quarternary) Holocene period is identified by series of specific
global phenomena directly affected the formation of geological environment of
the region at stated geological time period ( Pillans B. et al., 2012).

* First of all, this is the paleoclimatic conditions which demonstrate the
continental glaciation within whole Northern hemisphere (4 glacial (drift)
periods). The Glacial periods in Earth’s history are connected with the Pleistocene
— Holocene (Quarternary) periods of its development (Gibling Martin R., 2018).

» Structural and tectonical processes having caused the epeirogenic movement
of earth crust resulted in four great transgressive and regressive cycles of the
Caspian Sea.

The identifying feature of the Pleistocene and Holocene period marine
sediments is their facies heterogeneity over time, and this is demonstrated
by variety of lithological facies (random interstratification), and also by their
random interchange in time according to the density of altering horizons (so
called flushoid form peculiar to shallow sea basins). This phenomenon is well
visible in CPT’u charts, especially in marker horizon strata.

Soils developed as a result of area natural and historical forming processes are
divided by usinto 3 unlithified sediments stratigraphic-and-genetic complexes,
the description of which isgiven below (top to bottom).

The separate stratigraphic-genetic complex distinguishes a saline stratum
(EGE-1a), which is uncovered in all tops of boreholes under wastewater (water
depth is 0.20m-0.40m), formed as aresult of the constant filling of saline
groundwater (Heyuan W. et al., 2019). The saline stratum is white, dense; cannot
bepenetrated manually (Figurel). The thickness of stratum is close to the shore
0.1-0.25 m, inthe middle of the sor site 0.3-0.7m.
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Figure 1 - Saline stratum

Firstcomplex: Unlithified sediments ofmarine genesis Holocene (NewCaspian)
age: mQ,nk It is represented by loamy ooze (EGE-1) and uncovered by all drilled
boreholes (Zekkos D. et al., 2008).

* Loamy ooze (EGE-1): gray, dark-gray, greenish-brown with sea weed
residues, it has H,S odor, with abundant solid and broken Cardium edule shells.
The soil is very soft- soft, extremely saline, it contains carbonates and organic
substances, moderately gypsumized. Under the influence of dynamic loads it is
possible to have thixotropic properties developed. By physical and mechanical
properties altogether it is related to slightly saturated clayey soils group. In the
upper horizons of the soil, it was exposed to technogenic factors, as a result of
which there was the decompaction process and associated changes in physical
and mechanical properties.

Second complex: Unlithified sediments of marine genesis Upper Pleistocene
(Khvalyn) age— mQ,hv. They are distributed ubiquitously and occur under the
first complex sediments. They arerepresented arenaceous sandy loam (EGE-2)
and light silty clay (EGE-3).

*  Arenaceous sandy loam (EGE-2) — brown, yellowish-brown, very soft-
stiff, calcareous. The soil is extremely saline; it contains carbonates and organic
substances, slightly gypsumized. It is a facies variety of sand enriched with clay
particles.

» Lightsilty clay (EGE-3) is brown, buff-brown, stiff, and calcareous. The
soil is extremely saline; it contains carbonates and organic substances, slightly
gypsumized. It has weak swelling properties. It was uncovered by all drilled
boreholes in the designed area.

Third complex. Unlithified sediments of marine genesis Middle Pleistocene
(Hazar) age-mQ,hz. They are distributed ubiquitously and uncovered under
second complex sediments.

* Light arenaceous loam, excessively gypsumized (EGE-4), gray,
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calcareous. It is a marker horizon that determines the position of sediments top
of the third stratigraphic- and-genetic complex of sediments.

It consists of amorphous gypsum, mixed with sand and clay material. The
gypsum content is up to 51.91%. By mechanical composition and degree of
plasticity of terrigenous component, the soil is identified with light arenaceous
loam. The soil was formed as a result of exposure, over a long geological time,
of a complex of exogenous factors to the salt subjacent intrusives of salt-dome
structures that reached the aeration zone. Under the influence of physical and
chemical processes, salt subjacent intrusives exposed to the intensive leaching,
withdrawal of freely and medium-soluble salts with their subsequent redeposition
and crystallization, resulting in the formation of “dispersion areolas” of leached
salts, while more rapidly crystallizing gypsum was accumulated in higher
concentrations, forming a stratum of gypsum-bearing soil.

The soil is very stiff; it contains carbonates and insignificant amount of
organic substances.

* Arenaceous sandy loam (EGE-5) is greenish-brown and brown, very stiff,
calcareous, moderately gypsumized with separate horizons and thin lenses of
calcareous-carbonate marl; it contains carbonates and insignificant amount of
organic substances. The soil is excessively saline.

 Light arenaceous loam (EGE-6) is brown, very stiff, calcareous, slightly
gypsumized, with thin sand lenses, the soil is extremely saline; it contains
carbonates and insignificantamount of organic substances.

» Light arenaceous clay (EGE-7) is light brown and brown, very stiff,
calcareous, and moderately gypsumized. The soil is extremely saline; it contains
carbonates and insignificant amount of organic substances. It has weak swelling
properties.

The above described unlithified sediments stratigraphic and genetic complexes
and their constituent lithologic-and-facies soil groups (engineering geological
elements — EGE) distribution is specified in the geotechnical cross-sections.

The names, geological age and thicknesses of EGE for individual boreholes
are shown below inthe form of table 3.
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Table 3 - Geological age and thicknesses of EGE for individual boreholes

Name, geological age and thickness of EGE

la 1 2 3 4 5 6 7
%? > %? g >
S| 3|58 § |gz3|58 |58 |5 |=
8 8 2] = > g q>J N ©n 2 8 2 > —
2 > |3 = =2 E |3 5 = g
Q g |9 z =982 |8 3 z =
No | Borehole |.£ g |2 = 202 ey = =
G = |5 o |58 8|8 = =
No |« e S e 50 —
(BH) < <
mQ4nk nghV mQ hZ
1 |B48-1-04 |0.20| 2.00 | 1.50 | 4.30 - - 2.00 - 10.00
2 |B48-1-07 | 0.50| 8.00 | 0.50 - 6.20 1.30 - 3.50 | 20.00
3 |B48-1-08 |0.50| 4.50 | 1.00 | 2.00 0.70 2.10 | 9.50 1.50 | 20.00
4 |B48-1-11 [0.50| 3.50 | 0.50 | 4.00 - 1.00 | 7.90 | 2.60 | 20.00
5 |B48-1-12 | 0.40| 11.00 | - - - - 6.00 | 2.60 | 20.00
6 |B48-1-15 |0.70| 2.80 | 0.75 | 4.25 1.50 - 7.40 | 2.60 | 20.00
Min. thickness, | 0.20 | 2.00 | 0.50 | 2.00 0.70 1.00 | 2.00 1.50 | 10.00
m
Max. thickness,| 0.70 | 11.00 | 1.50 | 4.30 6.20 2.10 | 9.50 | 3.50 | 20.00
m
mQ,nk Unlithified sediments of marine genesis Holocene (NewCaspianpge
mQ.hv Unlithified sediments of marine genesis Upper Pleistocene (Khvalynjge
mQ hz Unlithified sediments of marine genesis Middle Pleistocene (Hazar) age

Discussion. Above described stratigraphic and genetic complex of sediments

is broken down by us into 7 lithologic and facies groups of soils (engineering
geological elements (EGE)) the physical- mechanical and chemical characteristics
of which are given below. Soil groups due to mechanical and manual digging
are given in accordance with the RoK SN 8.02-05-2002 requirements, collected
volume 1. The content of sulfate anions in EGE soils represented on the 2-nd
figure.

7000+
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4000 A
3000 1
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1000

0

Figure 2 - The content of sulfate anions in EGE soils
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As can be seen in Figure 2, the degree of aggressive effect of sulfates in
soils on concrete grades of waterproofness shows that for all grades of cements,
the content of sulfates varies from 4679 to 6562 mg/kg. The highest content is
characteristic of EGE-4 (6562 mg/kg) light loam, excessively gypsumized, and
the lowest indicators are characteristic of EGE-6 (4679 mg/kg), which refers
to light arenaceous loam (Yessenamanova, M.S. et. Al., 2020). The average
indicators are noted for EGE-2,3 and 7 (approximately 5 thousand mg/kg). It is
an arenaceous sandy loam and light silty clay.

Table 4 shows the degree of aggressive action of sulphates in soils on
concrete of water resistance gradesW4-W20.

Table 4- Degree of aggressive action of sulphates in soils on concrete of water resistance
gradesW4-W20, mg/kg

EGE- | EGE- | EGE- |EGE- |EGE- |EGE- |EGE-

1 2 3 4 5 6 7
w4 5692|5141|533416562|6024|4679|5174 highly
Portland cement as aggressive
per GOST 10178 | Ww¢ 5692|5141(533416562|6024|4679|5174 highly
aggressive
W8 5692|5141|533416562|6024|4679|5174 highly
aggressive
W10-[5692(5141|5334|6562|6024|4679 (5174 highly
W14 aggressive
WI16-|5692|5141|5334(6562|6024|4679 (5174 highly
W20 aggressive
Portland cement as | W4 5692|5141|5334[6562|6024|4679|5174 highly
per GOST 10178 aggressive
with percentage of | W6 5692 |5141| 5334 |6562|6024| 4679|5174 | moderately
C,S notmore than aggressive
65%, C,A not more -
than 7 (% CA+ W8 5692|5141(533416562|6024|4679|5174 shghtly
aggressive

C,AF not more

den2 % and W 10-[5692[51415334 [6562[6024[4679[5174|  non-

blast- wi4 aggressive
furnace cement W16-[5692|5141|5334|6562[6024|4679|5174 non-
W20 aggressive
W4 569251415334 656260244679 |5174 non-
Sulfate resistant aggressive
cement as per w6 5692|5141|533416562|6024|4679|5174 non-
GOST22266 aggressive
W8 569251415334 |6562|6024|4679 5174 non-
aggressive
W10-[5692|5141]5334|6562[6024|4679|5174 non-
Wwi4 aggressive
WI16- [5692|5141|5334 [6562(6024|4679|5174 non-
W20 aggressive
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In Table 2, we can see that highly aggressive to sulfates are Portland cement
asper GOST 10178 grades W6, W8, W10-W14, W16-W20, W4; moderately and
slightly aggressive Portland cement as per GOST 10178 with percentage of C,S
not more than 65%, C,A not more than 7%, C,A + C,AF not more than 22 % and
blast-furnace cement’s grade of W6 and WS. Other grades of Portland cement
as per GOST 10178 and Sulfate resistant cement as per GOST22266 are non-
aggressive.

The content of sulfate anions in EGE soils represented on the 3-rd figure.

140000 -
120000 -
100000 1]
50000 1]
50000 1]
-1

|1

40000 4
20000
0

EGE-1 EGE-2 EGE-3 EGE4 EGE-5 EGE-6 EGE-T

Figure 3 - The content of chloride anions in EGE soils

As can be seen in Figure 3, the degree of aggressive action of chlorides in
soils on concrete grades of waterproofness shows that for all grades of cements,
the chloride content varies from 75410 to 132250 mg/kg. The highest content
is characteristic of EGE-5 (132250 mg/kg) of light loam, excessively plastered,
and the lowest indicators are characteristic of EGE-3 (75410 mg/kg), which
refers to light sandy loam. Average indicators are noted for EGE-1, 4 and 7
(approximately one hundred and thousand) (Yessenamanova M.S. et al., 2021).

Table 5 shows the degree of aggressive action of chlorides in soils on concrete
of water resistance gradesW4-W20.

Table 5- Degree of aggressive action of chlorides in soils on concrete of water resistance
gradesW4-W20, mg/kg

EGE-1 |EGE-2 |EGE-3 |EGE-4 |EGE-5 |EGE-6 |EGE-7

Portland cement, blast- | W4- | 111 635 |84 750 | 75410 | 102 980 | 132250 | 120 725 | 115 143 highly
furnace cementas per w6 aggressive
10178 and sulfate-

. W8 [ 111635(84750|75410 | 102980 | 132250120 725|115 143 highly
resistant cement as per f
GOST 22266 aggressive
WI10- | 111 635 |84 750 | 75410 | 102 980 | 132250 | 120 725 | 115 143 highly
w14 aggressive
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In Table 3, we can see that the highly aggressive to chlorides are all of grades
of Portland cement, blast-furnace cementas per 10178 and sulfate-resistant
cement as per GOST 22266.

According to the content of sulfates according to Table 1 (GOST 31384-
2008), we see that for the dry zones characterized by the studied region of the
Tengizchevroil deposit, all soils are highly aggressive with respect to Portland
cement, since the content of sulfates in soils exceeds 1500 mg/kg. For Portland
cement with a C,S content of no more than 65%. CaA no more than 7%, CA
+ C4AF hc more than 22% and slag-Portland cement, this soil belongs to the
medium aggressive, since their content is in the repartitions from 4000 to 5000
mg/ kg, except for EGE-4 and EGE-5, where the content of sulfates exceeds
6000 mg/kg. For sulfate-resistant cements, all groups of soils belong to mildly
aggressive types.

For all types of cement, taking into account chlorides in terms of concretes on
Portland cement, slag-Portland cement and sulfate-resistant cements, the chloride
content above 7500 mg/kg (GOST 31384-2008) is considered highly aggressive.
Accordingly, the chloride content from 75410 to 132250 mg/kg higher than 10-
17 times indicates a very high aggressiveness of soils to all types of cements.

Conclusion. The investigated area is a part of Zhylyoi region of Atyrau oblast
of Republic of Kazakhstan and located within the western part of Tengiz field
Industrial Zone. “Tengizchevroil” Company is the owner of the area within Tengiz
field. The investigated territory, sor site is located in the west areas of Tengiz
field near 3GI plant under construction. The movement along the investigated
territory is possible only by means ofoff-road transport and crawler vehicle.

All lithologic-and-facies groups of soils building up the geotechnical cross-
section downto a depth up to 20.0m are extremely salinized at chloride nature
of salinity. All lithologic-and-facies groups of soils also contain the carbonates,
gypsum and insignificant amount of organic substances.

The conducted research revealed 7 engineering-geological elements (EGE),
which are characterized by various types of soils from sandy loam to loam to
clay. According to the content of sulfates for the majority of the EGE, Portland
cements range from non-aggressive to highly aggressive, whereas for chlorides,
all types of Portland cements are highly aggressive.

As a result, 2 types of water were established: sewage and groundwater. By
chemical composition, wastewater belongs to the brine group, a subgroup of
strong brines. The groundwater within the investigated area has been uncovered
by all the engineering and geological workings (drilling wells). By chemical
composition, groundwater also belongs to the brine group, a subgroup of strong
brines. Despite the difference in the types of wastewater and groundwater, their
chemical composition is almost identical. According to the content of sulfates,
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wastewater and groundwater are highly aggressive in relation to Portland
cements and only in relation to sulfate-resistant cements are mildly aggressive.
At the same time, in terms of chloride content, all types of waters are very highly
aggressive in relation to all types of cements, and since the studied area may be
subjected to artificial flooding, as a result of a powerful man-made impact on
the geological environment associated with engineering and economic activities
for the industrial development of the region, this can lead to deterioration of
the physical and mechanical properties of soils. First of all, it is worth paying
attention to the salinity of soils and high levels of chlorides in the soil, therefore
it is recommended to provide measures that reduce the possibility of water
getting under the foundations of buildings and structures, or their rapid removal
in emergency situations. In the process of industrial and economic development
of the territory, its flooding is inevitable, as a result of a seasonal rise in the level
(close lying), excavation work, unregulated discharge of household effluents,
etc. As a result, it is possible to form a “high-water mark™ and an unpredictable
rise of the UGV, which, in turn, can lead to a deterioration of the geological
environment.
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