ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

KA3AKCTAH PECITYBJIIMKACHI
YJITTBIK FbIUILIM AKAJIEMUACHI

Satbayev University

XABAPJJAPDI

HAILIMOHAJIbHON AKAJIEMHU HAVK OF THE ACADEMY OF SCIENCES

PECITYBJIMKU KABAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

Satbayev University Satbayev University
SERIES

OF GEOLOGY AND TECHNICAL SCIENCES

1 (451)
JANUARY - FEBRUARY 2022

THE JOURNAL WAS FOUNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



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.

KasakcmaH Pecniybniukacekl ¥rimmbik fbinbivM akademusicbl «KP YFA Xabapnapel. [eonoesusi xeHe
MexXHUKarbIK fbifibiMOap cepusiCbl» fbibIMU XypHarnbiHbiH Web of Science-miHq xaHanaHraH
Hyckacbl Emerging Sources Citation Index-me uHOekcmeriyee KabbinndaHraHbiH xabaprnalosl. byn
uHdekcmery 6apbicbiHOa Clarivate Analytics komnaHusicbkl XypHandbl odaH api the Science Citation
Index Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday maceneciH kapacmbipyda. Webof Science sepmmeywinep, aemoprnap, bacrnawbinap MeH
Mekemernepae KOHmeHm mepeHdiei MeH canacbiH ycbiHadbl. KP YFA Xabapnapel. [eonoaus xeHe
mexHuKarbiK fbifibiMOap cepusicbl Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmbiK
YWiH eH e3ekmi xoHe 6ederidi 2eorioeusi XoHe MexXHUKasbIK fblibiMdap 6olbiHWa KOHMEHMKe
a0arnObifbiMbI30bi 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «M3eecmus HAH PK. Cepusi 2eornoauu u mexHU4ecKux
Hayk» 6bi1 npuHam 0ns uHdekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHoU eepcuu
Web of Science. CodepxaHue 8 amom uHOeKkcupogaHuu Haxodumcs 8 cmaduu paccMOmpeHUs
komnaHuel Clarivate Analytics 0nsi OanbHelwezo npuHsmus XypHarna 6 the Science Citation Index
Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of
Science npednazaem kadecmeo u enybuHy KoHmeHma Ons uccriedosamerieli, asmopos,
usdamened u y4pexdeHul. BkrovyeHue Nseecmuss HAH PK. Cepusi eeonoz2uu U mexHU4ecKux
Hayk 8 Emerging Sources Citation Index demoHcmpupyem Hawy rpusepxeHHocmb K Hauboree
akmyarsnbHOMYy U 6/1UsimesIlbHOMY KOHMEeHMYy 10 2e0/102uU U MEXHUYECKUM Haykam Ors Hawezo
coobujecmea.



Bac penakrop
K¥YPBIHOB Mypart JKypbIHYJ1bl, XUMHSI FBUIBIMAAPBIHBIH JOKTOPEL, Tpodeccop, KP ¥FA akanemuri,
Kazakcran PecriyOiukacel ¥ nrThiK FriibiM akaiemusichinbiH ipe3ueHTi, AK «/1.B. CokonbCckuli aTbIHIaFbI
OTBIH, KaTaJlu3 KOHE AIIEKTPOXUMUSI HHCTUTYTBIHBIHY» 0Oac aupektopsl (Anmarsl, Kazakcran) H =4

Pepakuusibik anka:

KOPMEHOB O6aipacini Angamynbl, TeXHUKa FBUIBIMIAPBIHBIH JOKTOpHI, mpogeccop, KP ¥FA
akagemuri, KP MuHepaniblK MIMKI3aTThl KEIICH/I KalWTa eHJey KeHiHAeri YJITTBIK OPTaJbIFbIHBIH 0ac
nupexTopsl (Anmarel, Kazakcran) H = 4

KYJIAEEB Epxan  HremMeHy/bl, TeOJOTHsI-MUHEPAJIOTUs  FHUIBIMJAPBIHBIH ~ KaHAWJATHI,
KaybimaacTeipeiiFad npodeccop, K.M. CarnaeB arbingarsl Kaz¥T3Y KoprnopaTuBTik jgamy >KeHIHJETI
npopektopsl, (Anmarsl, Kazakctan) H = 3

9BbCAMETOB Moudic Kyablcy/ibl, Teonorus-MUHEPAIOrHs FhUIBIMIAPBIHBIH JOKTOPEI, Mpodeccop,
KP ¥FA akanemuri, «Y.M. AxmencadyHa aTblHIaFbl THAPOTCOIOTHS HKOHE T€OIKOIOTHS WHCTHTY THIHBIHY
nupexTopsl (Anmarsl, Kazakctan) H =2

7KOJITAEB Tepoii Koaraiiyibl, reojorus-MHHEpaIorus FhUIBIMIAPBIHBIH JOKTOPBI, Tpodeccop,
K.N. CarnaeB aTbIHAAFBI T€OJIOTHUS FHUIBIMIAPHI MHCTUTYTHI-HBIH AUpeKTophl (Anmarsl, Kazakcran) H=2

CHOY [Ipumen, Ph.D, xayemvpacteippurran mpodeccop, HeOpacka ynuBepcuteTiHiH Cy FhUIBIMAAPHI
3epTxaHachiHbIH qupekTopbl (HeOpacka mrarer, AKI) H = 32

3EJBTMAH Peiimap, Ph.D, taburu Tapux wmypaxaibiHbH JKep Typanbl FeUIBIMIAp OeJiMiHge
METPOJIOTHS JKOHE Maigaibel Kaz0anap KeH OpbIHIAphl CallaChIHAAFBI 3epTTeyiepiH skerekurici (JIonmow,
Anrmus) H = 37

MNAH®UJIOB Muxausn BbopucoBuY, TeXHHKa FHUIBIMAAPBIHBIH JIOKTOpPBI, HaHCH yHHUBEpCUTETIHIH
npoeccopsl (Hancu, @panrus) H=15

INEH [wn, Ph.D, KpiTail reojorusyblK KOFAMBIHBIH Tay TEOJOTHSChI KOMHTETI JHPEKTOPBIHBIH
opbIHOacapbl, AMEpHKaH/IbIK SKOHOMHUKAJIBIK T€OJIOrTap KaybiMaacThIFbIHBIH Myteci (ITekun, Kpitait) H = 25

OUILHEP Axcean, Ph.D, JIpe3neH TeXHHKaIBIK YHUBEPCUTETIHIH KaybIMAACTBIPBUIFAH Tpodeccopsl
(Upe3nen, bepaun) H =6

KOHTOPOBHUY Auexkceili IDMWIbEeBHY, TEOJOTUS-MUHEPAIOTUS FBUIBIMIAPBIHBIH  JOKTOPBI,
npodeccop, PFA axanemwuri, A.A. Tpodumyka arTbiHOarkl MyHai-ra3 TeEOJOTHSCHl KOHE Teodusnka
nHctutTyThl (HoBoCHOuUpck, Peceii) H =19

ABCA/IBIKOB BaxeiT Hapux6aiiyjibl, TeXHUKa FBUIBIMIAPBIHBIH JOKTOpBI, npodeccop, KP ¥TA
KoppecnonieHT-My1eci, A.b. BekTypoB arbiHIarbl XUMus FRUTBIMAAPEI HHCTUTYTHI (Asmarsl, Kazakcran) H =5

ATABEKOB Baaguvup EHokoBHY, XUMHs FRUIBIMIApPBIHBIH OKTOpHI, bemapycs ¥FA akamemuri,
Kana matepuaniap XUMHUSICbl HHCTHTYTBIHBIH KYPMETTi qupekTopsl (MuHck, benapycs) H = 13

KATAJIUH Credan, Ph.D, /IpesnieH TeXHUKaTIBIK YHUBEPCUTETIHIH KaybIMAACTBIPBUTFaH MPOheccopbl
(UApe3nen, bepmun) H =20

CEMTMYPATOBA DJieonopa FOcynmoBHa, Teonorus-MHHEPATOTHS FHUIBIMAAPHIHEIE TOKTODHI,
npoeccop, KP ¥FA koppecnonnent-mymieci, K.M. CarmaeB atbinarsl ['€010THs FBUIBIMIAPHI HHCTUTY ThI
3epTxaHachiHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

CAFBIHTAEB 7Kamnaii, Ph.D, kayeimpacteipsuiran npodeccop, HazapOaes ynusepcureti (Hyp-
Cyurran, Kazakcran) H =11

®OPATTUHMU ITaono, Ph.D, bukokk Munan yHUBepcUTETI KaybIMAACTHIPBUIFaH npodeccopsl (Munas,
Wrtamusa) H = 28

«KP ¥T'A Xaoapaapbl. ['eo/1orus :koHe TEXHUKAJIBIK FHLIBIMIAP CEPUACHD».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Menmikreymi: «Kazakcran PecryOnukachiHbIH ¥ ITTHIK FRUIBIM akaemusicbl» PKB (AnMarsi K. ).
Kazakcran PecnyOnukachlHbIH AKIapar >KoHE KOFaMJIbIK JaMy MHHHUCTPJITIHIH AKIapaT KOMUTETIHJIE
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3imMaik OachblUTbIM TipKeyiHE KOWBLTY TYpajbl KyolliK.
TaKbIPBINTHIK OAFBITHI: 2€0102Usl, MYHAU JHCIHE 2A30bl OHOCYOIH XUMUSILIK, MEXHOA0USLAPLL, MYHA
XUMUACHL, MEMANOAPObl ALY HCIHE 0NAPObIH KOCHIHOLIAPBIHbIY MEXHOI02UACHI.

Mep3iMaiiri: )KbUTbIHA 6 peT.

Tupaxsr: 300 gana.

Penaxnusneig Mmeken-xaiiel: 050010, Anmare! K., [lleBuenko kemr., 28, 219 6e., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecniyOnukachiHbIH ¥ ITTHIK FRUTBIM aKaaeMusichl, 2022

Tunorpadusubig MekeH-xaibl: «ApyHa» XK, Anmarsl K., Mypar6aes ker., 75.

3



I'naBHbI pegakTop
KYPUHOB Mypar KypuHoBu4, JOKTOp XMMHUYECKHX HayK, npodeccop, akazemuk HAH PK,
npe3ugent HanuonansHol akanemun Hayk Pecriyonuku Kazaxcran, renepanbubiid tupextop AO «MucTUTYT
TOILTUBA, KaTanu3a u dekrpoxumuu uM. J[.B. Cokonbckoro» (Anmarsl, Kazaxcran) H =4

PepakunoHHasi KoJJIerus:

KAPMEHOB A6aypacyn AnjpameBud, JOKTOp TEXHUYECKHX Hayk, nmpogeccop, akagemuk HAH PK,
reHepaibHblid AupekTop HannoHaabHOTo HEHTpa MO KOMIUIEKCHOH mepepadoTke MUHEpaIbHOTO chipbsi PK
(Anmarsl, Kazaxcran) H= 4

KVIBJAEEB Ep:xan UtemeHOBHY, KaHIUAAT IE0JIOTO-MUHEPAJIOTHYECKUX HAyK, aCCOLMMPOBAHHBIN
rpoeccop, mpopekrop 1o koprnoparusHomy pa3sutuio KasHUTY um. K.U. CarnaeBa (Anmarsl, Kazaxcran)
H=3

ABCAMETOB Maumc KyabicoBu4, JOKTOp Ie0JI0Or0-MUHEPAIIOTHYECKUX HayK, Tpodeccop, akaleMUK
HAH PK, nupexkrop MHCTUTyTa THAPOreonornd M reodkonoruu um. Y.M. Axmencaduua (Asmarsl,
Kazaxcran) H =2

KOJITAEB TIepoii KonraeBud, [OKTOp T€OJIOTO-MHUHEPATOTHUECKUX HAyK, MPOQEccop, JAUPEKTOP
WuctuTyTa reonornueckux Hayk uM. K.M.Carnaesa (Anmarsl, Kazaxcran) H=2

CHOY J[Ipumen, Ph.D, accommmpoBannblii mnpodeccop, aupexTop JlaGoparopuu BOIHBIX HayK
yauBepcutera HeGpacku (mrar Hebpacka, CIIIA) H = 32

3EJIBTMAH Peiimap, Ph.D, pykoBoauTens uccieaoBaHui B 00J1aCTH NETPOIOTUU B MECTOPOKACHUH
MoJIe3HBIX UcKomaeMbiX B Otaene Hayk o 3emsie Myses ectectBeHHOH nctopuu (Jlonaon, Aurmms) H =37

MNAH®UJIOB Muxaun BopucoBuy, JOKTOp TEXHHYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Hancu, ®panmus) H=15

IIEH IMun, Ph.D, 3amectutens aupekropa Komurera no ropHoii reoiornn Kntaifckoro reojJoruaeckoro
o01ecTBa, 4ieH AMEPUKaHCKOH acconuanuu SkoHomudeckux reoioroB ([lekun, Kurait) H = 25

PUILHEP Axkcean, accouunpoBanublii mpodeccop, Ph.D, Texundeckuii ynusepeuret pesnen (pesnen,
Bepnun) H=6

KOHTOPOBHUY Ausekceii IMHIbeBUY, JOKTOP TI'eOJOrO-MHHEPAIOTUYECKUX HAyK, Mpodeccop,
akanemuk PAH, Wuctutyr HedterasoBoil reomormu u reopusukun uM. A.A. Tpopumyxka CO PAH
(HoBocubupck, Poccus) H =19

ABCAIBIKOB BaxsiT Hapuk6aeBuy, TOKTOp TEXHHYECKUX HayK, MPOdeccop, WiCH-KOPPECTOHACHT
HAH PK, Uncturyt xumuueckux Hayk uM. A.b. bexrypoa (Anmartsl, Kazaxcran) H=5

ATABEKOB Baagnvup EHox0oBHY, TOKTOp XMMHUYECKHX HayK, akageMuk HAH benapycu, noueTHslit
aupexTop MHcTutyTa XumMun HOBBIX Matepuanos (MuHck, Benapycs) H = 13

KATAJIUH Credan, Ph.D, acconuupoBannsiii npodeccop, Texunueckuid ynuepcuret (pesneH,
Bepnun) H =20

CEMTMYPATOBA Dieonopa FOcynoBHa, JOKTOp T'e0I0ro-MUHEPAIOIHYECKUX Hayk, npodeccop,
uynen-koppecnonaeHT HAH PK, 3aBeayromas naGoparopun MucTuTyTa reonormueckux Hayk um. K.
CarnaeBa (Anmarsl, Kazaxcran) H=11

CAT'MHTAEB Kanaii, Ph.D, accounnpoBanusiii npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H=11

D®PATTUHMU MMaoao, Ph.D, accouunporanuslii npodeccop, Munanckuit ynusepcuret bukokk (Muiias,
Uranus) H = 28

«H3Bectust HAH PK. Cepusi reojioruu 1 TEXHHYECKHUX HAYK».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CobcrBennuk: Pecriybnukanckoe o0mecTBenHoe oobennnenne « HarponanpHas akagemMus Hayk PecryGnukn
Kazaxcran» (1. AnMatsr).

CBHIETETFCTBO O TIOCTAHOBKE Ha YYeT MEPHOINYECKOTO TedarHoro mifganus B Komurere mHbopmannn
MunucTepcTBa HHPOpPMAITUHU B 001IecTBeHHOTo pa3Butus Pecrryonukn Kazaxcran Ne KZ39VPY 00025420,
BbTanHoe 29.07.2020 .

Temartnueckass HampaBICHHOCTB: 2€0102Us, XUMUYECKUe MEXHONI02UU nepepabomku Hemu u 2asa,
Heghmexumuss, mexHoN02UU U3BTeUeHUs MEMAI08 U UX COeOeHeHUII.

[TeprnoguaHOCTE: 6 pa3 B TOI.

Tupax: 300 3K3eMIUIIPOB.

Anpec penaknuu: 050010, r. Anmvatsr, yi. llleBuenko, 28, od. 219, Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HanmonanwHast akagemust Hayk PecriyOnuku Kaszaxcran, 2022
Anpec tunorpadun: U1 «Apyna», r. AnmMarsl, yin. Myparbaesa, 75.

4



Editor in 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

Editorial board:

ZHARMENOYV Abdurasul Aldashevich, doctor of Technical Sciences, Professor, Academician of NAS
RK, Director General of the National Center for Integrated Processing of Mineral Raw Materials of the Republic
of Kazakhstan (Almaty, Kazakhstan) H=4

KULDEEV Yerzhan Itemenovich, Candidate of Geological and Mineralogical Sciences, Associate
Professor, Vice-Rector for Corporate Development, Satbayev University (Almaty, Kazakhstan) H =3

ABSAMETOV Malis Kudysovich, 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, 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

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, corresponding member
of NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5

AGABEKOY 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

SAGINTAYEV 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

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology
and technology sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Owner: RPA «National Academy of Sciences of the Republic of Kazakhstan» (Almaty).

The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ39VPY 00025420,
issued 29.07.2020.

Thematic scope: geology, chemical technologies for oil and gas processing, petrochemistry, technologies for
extracting metals and their connections.

Periodicity: 6 times a year.

Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19
http://www.geolog-technical.kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2022

Address of printing house: ST «Arunay, 75, Muratbayev str, Almaty.
5



ISSN 2224-5278 Series of Geology and Technical Sciences 1. 2022

NEWS

OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES

ISSN 2224-5278

Volume 1, Number 451 (2022), 99-104 https://doi.org/10.32014/2022.2518-170X.146

UDC 550.34.01
IRSTI 37.31.19

Suleyev D.K., Uzbekov N.B., Sadykova A.B.*

Institute of Seismology, Almaty, Kazakhstan.
E-mail: seismology@seismology.kz

MODERN APPROACHES TO SEISMIC HAZARD ASSESSMENT
OF THE TERRITORY OF KAZAKHSTAN

Abstract. These studies were carried out within the framework of non-competitive program-targeted
funding on the topic: ‘Assessment of seismic hazard of territories of regions and cities of Kazakhstan on the
modern scientific and methodological basis. 2021-2023". The work presents the results of seismic hazard
assessment, for the first time carried out on a new methodological basis, corresponding to the provisions
of Eurocode 8 (EN 1998-1:2004) ‘Design of seismic resistant structures’ and coordinated with the modern
maps of the general seismic zoning of countries of the EurAsEC and the Customs Union, for use in design
and construction practice in Kazakhstan. The main distinctive elements are the probabilistic approach to the
calculation of seismic hazard and the characterization of the hazard in the quantitative parameters of ground
vibrations in addition to macroseismic characteristics. The result of the seismic hazard assessment is a set of
maps that allows rational planning of civil and industrial developing of different areas and estimation of the
total costs required for anti-seismic measures of a national scale. Such maps illustrate regional differences
in the amplitude of ground oscillations with a constant recurrence period of seismic shaking (i.e., a constant
probability of exceeding the seismic effect). The RK seismic zoning maps are of great practical value and are
intended for the administrative bodies that regulate construction works of residential and industrial facilities,
as well as for design and architectural organizations that develop documentation for earthquake-proof
construction of civil and industrial structures and allow more efficient investment in capital construction,
taking into account the available assessment of potential seismic hazard using bothMSK-64 scale points and
engineering characteristics.

Key words: seismic setting, macroseismicity, seismotectonic model, active faults, seismic zoning maps,
probabilistic assessment.

Introduction. On the territory of Kazakhstan, earthquakes are one of the natural disasters that pose
a threat to the security of the population and the economic potential of the state. More than 40% of its
territory is seismically active. About 6 million people live there, more than 40% of the industrial potential is
concentrated there, more than 400 cities and settlements are located there, including the largest industrial and
cultural center of the country, Almaty.

The seismically active orogenic zone of Kazakhstan consists of mountain structures that frame the
structures of the young platform — the Turanplate and the Kazakh craton from the south and east. A number
of seismogenerating zones (zones of occurrence of strong earthquakes) are associated with them. Destructive
earthquakes have occurred in this territory over the past 150 years, two of which (Chilikskoye, 1889 and
Keminskoye, 1911) have a magnitude of more than 8. The level of its seismic activity remains high at the
present time [1-4].

In addition to active regions in Kazakhstan, there are vast territories that are among the so-called ‘poor
active’ in tectonic terms. Their seismicity is still poorly studied due to the absence of seismic observation
stations there. However, the 5-6-point earthquakes that have occurred in recent years within the Mangystau,
Aktobe, Kyzylorda and Karaganda regions indicate that it is necessary to take into account the seismic danger
of these regions [1-6].

Due to the peculiarities of natural conditions, the most industrially developed and densely populated areas
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of Kazakhstan are located near potentially dangerous seismic generating zones with a maximum magnitude
of expected earthquakes from 6 to 8. These zones are sources of powerful dynamic impacts on the geological
environment, and through it on various building structures and on the human habitat. In order to protect
against damage resulting from seismic impacts, as well as to prevent environmental and economic disasters,
the seismic hazard of territories must be determined and taken into account when designing industrial and
civil construction facilities, and it is impossible to do without developing of seismic zoning maps.

Therefore, one of the main directions of research carried out at the Institute of Seismology is ‘Assessment
of seismic hazard of the territory of the Republic of Kazakhstan on a modern methodological basis (seismic
zoning of areas and settlements)’.

In order to improve the regulatory framework of the construction sector of the Republic of Kazakhstan,
Government Decree No. 1509 of December 31,2013 approved ‘Concept for reforming the regulatory framework
of the construction sector of the Republic of Kazakhstan’. On November 24, 2016 the Government of the
Republic of Kazakhstan has been instructed to accelerate the abolition of the existing SNiPs (Construction
Directives and Rules) with the transition to new state standards based on Eurocode-8 [7].

Materials and methods. Seismic hazard assessment and developing of maps of seismic zoning (zoning)
of territories on a new methodological basis includes comprehensive studies of the geological structure of
regions, their seismic regime, engineering and geological conditions, etc. to ensure the seismic safety of
the population living in areas of possible strong earthquakes, through seismic zoning of various details:
detailed seismic zoning (DSZ) of the territories of the regions; seismic microzoning (SMZ) of cities and large
settlements of Kazakhstan with the main tasks: -study of the internal structure of the earth’s crust and the
physics of earthquakes in the zoned territories; - creation of geological and geophysical models of the earth’s
crust and upper mantle of Kazakhstan; -study of the genetic relationship of seismicity with the features of
the deep structure of the earth’s crust;-multiparametric modeling of the earth’s crust of seismically active
areas; -mapping and attributive database of faults of the territory, including their geotectonic, geophysical,
seismological characteristics; -study of spatial and temporal patterns of seismicity and physical features of
the formation of seismoactive structures, development of cartographic models of the complex of parameters
of long-term seismicity; -study of the relationship of geological, geophysical and seismological parameters,
creating models of focal zones and carrying out their seismological parameterization; -development of
seismological criteria for seismic hazard; -identification of criteria for predicting the places of possible
occurrence of strong earthquakes (seismogenerating zones) based on a comprehensive analysis of geological-
tectonic, seismogeophysical parameters of the earth’s crust of territories; -creation of models of strong
movements, both in the form of intensity of shocks and in the form of physical characteristics of seismic
vibrations; -calculation of the repeatability of seismic shocks, physical characteristics of seismic vibrations
(amplitudes, periods, duration of accelerations, velocities, etc.) and probabilistic assessment of seismic
impacts.

For each seismogenerating zone (Figure 1), parameterization of zones is performed, with the determination
of various parameters of the seismic regime [8]: the minimum level of representative earthquakes Mo ; total
number of earthquakes — N with Mi Mo ; the level of seismic activity — a,; slope angle of the repeatability
graph — b; possible earthquake magnitudes M, ; values of the maximum observed events M, - - minimal
—h, ., maximum -/ and the most probable — hgep depths of foci.

The calculations of seismic hazard, on which the zoning maps of the territories under study are based, are
carried out using an updated experimental database and a modern methodological basis. The main distinctive
elements are the probabilistic approach to the calculation and the characterization of the seismic hazard in
quantitative parameters of ground oscillations in addition to macroseismic characteristics.

Results and discussion. The main elements of probabilistic analysis of seismic hazard are: 1-creating
of a model of seismic sources, 2-characterization of the distribution of the annual number of earthquakes
in these sources by magnitude, 3-calculating of ground shaking in a point from earthquakes of all possible
magnitudes from selected seismic sources, 4-estimation of the probability that the calculated shaking will
be exceeded over a given time period [9-11]. Seismic generating zones are considered as seismic sources,
and the calculation and hazard mapping are performed using a grid of points. The estimates in peak ground
acceleration and intensities were made independently; the mapsmade were compared and mutually corrected.
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Figure 1 - Map of seismogenic zones in Kazakhstan.

The probabilistic approach provides a quantitative assessment of the probability of exceeding the ground
vibration levels at a site from various earthquake foci, each of which has certain characteristics and seismic
generating potential [9-10]. At any point of observation of studied region, an assessment of the level of
ground vibrations is performed, which is expected to be exceeded with a given probability and during a fixed
observation time (in our calculation - 50 years); it allows us to assess the degree of seismic hazard for objects
of different service life and responsibility categories (Figures 2-5).

Maps which are describing seismic hazard with macroseismic indicators of earthquake consequences -
MSK-64 macroseismic scale scores (K) [12], provide information about the background seismic hazard of the
territory of the Republic and allow to assess the possible consequences of predicted earthquakes. Quantitative
parameters of ground vibrations (peak accelerations) are necessary for engineering calculations in the design
and construction of buildings and structures, as well as economic and social measures to prevent or reduce
damage [13]. Such maps illustrate regional differences in the amplitude of ground vibrations with a constant
period of recurrence of seismic shocks (i.e., a constant probability of exceeding the seismic effect).

As a result of dividingthe territory in seismic zones, a set of maps is being created that makes it possible
to rationally plan the civil and industrial developing of various regions and assess the total costs necessary to
carry out anti-seismic measures of a national scale.
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Figure 2 - Map of the general seismic zoning (GSZ-2475) of the territory of Kazakhstan for a period of
475 years (the probability of exceeding the seismic intensity is of 10% in 50 years.) in the points of the
macroseismic intensity scale MSK-64(K).
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Figure 3 - Map of the total seismic zoning (GSZ-2
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Figure 4 - Map of the general seismic zoning (GSZ-1

) of the territory of Kazakhstan for a period of 475

475

years (the probability of exceeding the seismic intensity is of 10% in 50 years) in peak ground accelerations.
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Figure 5 - Map of the total seismic zoning (NEO-1

2475

) of the territory of Kazakhstan for a period of repeatability of

2475 years (the probability of exceeding the seismic intensity is of 2% over 50 years) in peak ground accelerations.
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Conclusion. Maps of general seismic zoning (GSZ) of the Republic of Kazakhstan are of great practical
value and are intended for administrative bodies regulating the construction of residential and industrial
facilities, as well as for design and architectural organizations developing documentation for seismic resistant
construction of civil and industrial structures and will allow more efficient investment in capital construction
taking into account the available assessment of potential seismic hazard both in points of MSK-64 scale and
in the engineering characteristics.

The work is carried out within the program-targeted financing framework “Assessment of seismic hazard
of regions and cities of territories of Kazakhstan on a modern scientific and methodological basis”, program
code F.0980. Source of funding - Ministry of Education and Science of the Republic of Kazakhstan
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KA3AKCTAH TEPPUTOPUACBIHBIH CEUCMUKAJIBIK KAYIIITLIITTH
BATAJIAY/IbIH 3AMAHAYU TOCUUILIEPI

AnHotamusi. AtanraH 3eprreyiep «KazakcTaHHBIH OONBICTaphl MEH Kajallapbl ayMaKTapbIHBIH
CEHCMUKAIIBIK KayiNTUIITIH Ka3ipri 3aMaHFbl FRUIBIMU-JJIICTEMEIIIK HeTi3/ie Oaraiiay» TaKbIpbIObl OOMBIHIIIA
2021-2023 »xok. [T asicerama opsiHAaNAbL. XKYMBICTa alFall peT jKaHa dICTeMENIK HeTi3e OphIHaIIFaH
EBpoxon 8 (EN 1998-1:2004) «>Kep cinkicine Te3iMai KypbUIBIMAAP/IBI XK00aIay» epexkenepiHe ColKec xKoHe
JKAJIITbI CeHCMUKAIBIK aiiMaKTapra (ayJaHIacThIpyFa) OeIry/IiH Ka3ipri 3aMaHFbl KapTaJlapbIMeH YHIeCTIpiIreH
CelCMUKAIIBIK KayinTi Oaraliay/[bIH HOTHKeJepi YChIHbUFaH. Herizinen myHia Kazakcran aymarbinia sko0anay
MEH KYpBUIbIC ToKipuOecinge naiiganany yiin EypoA3OK men Kenennik onak aiimakTapbiHa KipeTiH eiiep
KapacThIPBUIBIT OThIP. Heri3ri epexIieneHeTiH aIeMeHTTep — MaKPOCEHCMHUKAIIBIK CUTIaTTaMalIapFa KOChIMIIIA
XKep TepOericTepiHiH caHABIK HapaMeTpiepiHie CEeHCMHUKAIBIK KayilNTUIIKTI €CenTeyleri BIKTUMAIIbIK
XKarjaainel anpikray. CelicMUKaIbIK KayinTUTIKTI OaranayblH HOTIDKECI SpTYpIi ayJaHAaplblH a3aMaTThIK
YKOHE OHEPKACIIITIK JaMYbIH YTBIMIBI KOCIapiiayFa )KoHE e ayKbIMbIHJIA CEMCMUKaFra KapChl ic-IIapaiapibl
JKYPTi3y YIIiH Ka)XXETTi aJbl MIBIFBIHAAPABI OaFanayra MYMKIH/IK OepeTiH KapTajap »KUBIHTBIFBI OOJIBII
TaOblIaabl. MyH/1all KapTainap ceCMUKAIBIK CIIKIHICTEpAiH KalTalaHybIHBIH TYPAKThI Ke3CHIHJIET1 JKeP/IiH
TepOemiCTepiHIH aMIUTUTYIAChIHAAFbl ANMAaKTBIK albIPMAIIBUIBIKTAPbl (SFHH CEHCMHKAIBIK JCep/IiH
JKOFapBUIAYybIHBIH TYPAKThl BIKTUMAJJIBIFbIH) Kepcereni. KP celicMukanblk aymaHIacThpy Kaprajapsbl
MPAKTHKAJIBIK TYPFBIIAH YIKEH MaHBI3Fa He JKOHE KOHBICTaHY KOHE OHEPKAICINTIK 0O0BEKTLIepP KYPBUIBICHI
MOceleNepiH PeTTEUTIH OKIMIIUTIK OpraHapra, COHai-aK a3aMaTThIK KOHE OHEPKICINTIK KyPbUIBICTAP IbIH
ceficMHKara Te3IMJI KYpBUIBIChIHA KyXKaTTama d3ipJICHTIH KoOasiay-coyleT YHbIMIapblHA apHAIFaH JKOHE
MSK-64 mikanaceiHblH OanjapblHAa Ja, WHXKEHEPIIK CHIIaTTaMallapblHAa Ja BIKTUMAall CEHCMUKAIBIK
KayiNTiTIKTIH KoJija 6ap 6arachlH eCKepe OTBIPHIIL, KYP/elli KYPhLIbICKA KapaKaTThl HeFYPIIBIM THIM/II CayFa
MYMKIHIIK Oepe/ti.

Tyi#inai ce3mep: CceHCMHUKANBIK PEXUM, MaKpOCEHCMHUKA, CEHCMOTEKTOHUKAJBIK YJTi, OeJceHi
XKapbUTBIMJIAP, CEHCMHKAIBIK OeNieMIep KapTachl, bIKTUMAJIIbI Oaraay.
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Wucrturyt ceiicmonoruu, Anvarsl, Kazaxcran.
E-mail: seismology@seismology.kz

COBPEMEHHBIE IOJIXOAbIK OLIEHKE CEUCMHUYECKOMN OITACHOCTH
TEPPUTOPUU KAZAXCTAHA

AnHoTauus. [lanueie uccinenoBanus BeINOAHsUMCh B pamkax [I®D mo Tteme «OuneHka celicMuuecKoi
OIACHOCTH TEpPpUTOpHiA obnacted W ropomoB KaszaxcraHa Ha COBPEMEHHON HayYHO-METOAMYECKOU
ocHoBe. 2021-2023 rr.». B pabore mpuBOASTCS pe3yabTaThl OIEHKH CEHCMHYECKOW OMACHOCTH, BIIEPBBIC
BBITIOJTHEHHBIE HA HOBOW METOIWYECKON OCHOBE, COOTBETCTBYOIIEH monokeHusiM EBpokona 8 (EN 1998-
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1:2004) «lIpoexTrpoBaHre CEHCMOCTOMKMX KOHCTPYKIMH» WM TapMOHHU3MPOBAHHOW C COBPEMEHHBIMHU
KapTaM# OOIIero ceiicMU4ecKoro 30HMpOBaHUs (pallOHMpOBaHUs) CTpaH, BXOAAIIMX B 30HBI EBpA3Dc n
Tamo)xeHHOTO COI03a», Ui MPUMEHEHHs B NpaKTHKEe MPOEKTUPOBAHMS U CTPOUTENILCTBA HAa TEPPUTOPHUH
Kazaxcrana. OCHOBHBIE OTIIMYUTEIHHBIE DJIEMEHTHI — BEPOSTHOCTHBIN IMOIXOJ K PacdyeTy CEeHCMHUYECKOM
OIIACHOCTH U XapaKTePUCTHUKA OIACHOCTH B KOJINUECTBEHHBIX ITapaMeTpax KojeOaHni IrpyHTa B IOTIOJIHEHHE K
MaKpOCENCMUYECKNM XapaKTepUCTHKaM. Pe3ybTaToM OLIEHKH CEHCMUYECKON ONTACHOCTH ABIISIETCS KOMITJIEKT
KapT, MO3BOJIAIONMI PallMOHAIBHO MJIAHUPOBATH I'PAXIAHCKOE U INPOMBIIUIEHHOE PAa3BUTHE Pa3IMYHBIX
paiioHOB M TMPOU3BOJMTH OICHKY OOIIMX 3arpar, HEOOXOAMMBIX Ui MPOBEICHHS aHTHUCEHCMHUYECKUX
MEpONpHUITHH B MacmiTade cTpaHbl. Takue KapThl WILTIOCTPUPYIOT PETHOHATBHBIC PA3JIMuUs B aMILTUTYIC
KoJIeOaHuH TpyHTA MIPH MOCTOSTHHOM TTEPHO/IE TIOBTOPSIEMOCTH CEHCMUYECKUX COTPSICEHHH (T.€. TOCTOSHHOM
BEPOSITHOCTH TIPEBBIMICHNS ceficmmaeckoro addekra). KapTel celicMuueckoro paiionupoBanus PK wmeror
OoJpIIOE MPAKTUYECKOE 3HAYCHHWE M NpPEAHA3HA4YeHbI I aJMHHHUCTPATHBHBIX OPraHOB, PErYIUPYIOLIMX
BOIIPOCHI CTPOUTENBCTBA CETTMTEOHBIX U MPOMBIIIJICHHBIX 00BEKTOB, a TAKXKE JJISI IPOCKTHO-apXUTEKTYPHBIX
opraHu3anui, pa3palaTbIBalOUIMX JOKYMEHTALMIO Ha CEHCMOCTOMKOE CTPOMTENILCTBO TIPAXKIAHCKHX H
MPOMBIIUICHHBIX COOPY)KEHHH M TIO3BOJISIIOT OoJyiee A(PQEKTUBHO BKIAIBIBATH CPEACTBA B KalUTAILHOE
CTPOMTENBCTBO C YUETOM HMMEIOIIEHCS OIEHKH MOTEHIMATbHOW CEHCMHYECKONW OMAacHOCTH Kak B Oaiax
mikasibl MSK-64, Tak 1 B MHAKEHEPHBIX XapaKTepUCTHUKAX.

KuroueBbie ciioBa: ceiicMMUECKN PEXNIM, MAaKPOCEHCMHUKA, CEHCMOTEKTOHNYECKAsi MOZIENb, AaKTUBHBIC
pa3IoMBl, KapThl CEHCMUYECKOTO 30HUPOBaHMS, BEPOSITHOCTHAS OLIEHKA.
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