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PROBABILISTIC ASSESSMENT OF THE INITIAL SEISMICITY
OF ALMATY CITY DUE TO MICROZONING OF ITS TERRITORY

Abstract. The calculations of seismic hazard for microzoning of the territory of Almaty are first carried out
based on the methodology, which relevant to the provisions of Eurocode 8 (EN 1998-1:2004) "Designing of the
earthquake resistant structures" and for using in the practice of designing in the territory of Kazakhstan and
conducted by using the updated experimental database based on the new methodology.

This work is dedicated to the first phase of seismic microzoning (SMZ) of Almaty by assessing (map) of the
initial of seismicity, i.e. the identification of quantitative characteristics of expected seismic effects for average soil
conditions on the territory of Almaty, in a given interval of time (in accordance with the assignment, for return
periods of 475 and 2475 years). As the territory of Almaty is extending (according to the latest data, it stretches from
south to north at a distance of about 80 km) the consideration of the patterns of natural decrease of intensity with
distance across the city is required. The main distinctive elements of the methodology of assessment of the source of
seismicity are: — the calculation of seismic effects on the territory of Almaty from the 29 seismogenic zones, located
at distances up to 300 km from the city; for the first time a probabilistic approach of the calculation of seismic hazard
is implemented; —the characteristics of ground motion in addition to the macroseismic in the quantitative parameters
are obtained.

In this paper, the materials for the calculation of quantitative parameters of ground motion (peak acceleration)
are not given. The maps of probabilistic estimating of the initial (background) seismicity for the Almaty city for
return period of 475 and 2475 years (the probability of exceeding are 10% and 2% for 50 years) in points of
macroseismic scale intensity are obtained.

Keywords: microzoning, seismogenic zones, seismic regime, assessment of the initial seismicity, seismic
effects.

YK 550.348
A. b. CaabikoBa, A. CoiabikoB, I'.I'. CTuxapuas, A.M. /lana6aeBa

TOO «Hucrtutyt cericmonorun» MOH PK, Anmarsl, Kazaxcran

BEPOSITHOCTHASI OUEHKA HCXOJTHO CEUCMUYHOCTH
T'OPOJA AJIMATHI B CBSI3W1 C MUKPOPAMOHUPOBAHUEM
EI'O TEPPUTOPUHA

AnHoTanus. PacdeTs! celicMHYECKO# OMAaCHOCTH JIJIsl MUKPOPAHOHUPOBAHUS TEPPUTOPUH T. AIIMATHI, BIICPBBIC
OCYIIECTBJICHH HA OCHOBE METOMOJIOTHH, COOTBETCTBYOIIeH monoxkeHusM EBpokoma 8 (EN 1998-1:2004) «IIpoek-
THPOBaHHUE CEHCMOCTOMKMX KOHCTPYKIH», U IPUMEHEHUSI B MPaKTUKe NMPOSKTUPOBAaHUS Ha Teppuropuu Kazax-
CTaHa M MPOBEICHEI C MCIIOIB30BAaHNEM OOHOBIICHHOH SKCIIEPUMEHTAIBHOM 0a3bl M HA HOBOM METOINYECKON OCHOBE.




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

JanHas paboTa OCBAIICHA IEPBOMY 3Tamy ceficMudeckoro Mukpopaiionuposanus (CMP) . Anmmater — oyenke
(co30anuro Kapm) UCXOOHOU CeUCMUYHOCMU, T.€. ONPEICICHAI0 KOJMYECTBCHHBIX XapaKTEPUCTHK OXKHIACMBIX Ceii-
CMUYECKUX BO3IEHCTBUH JIsl CPEOHUX T'PYHTOBBIX YCIOBHH Ha TEPPUTOPUHU I. AJIMATHI B 3alaHHBIM MHTEPBAJl Bpe-
MEHH (B COOTBETCTBUU C 3aJ]aHUEM, JIJIsl IEPUOIOB MOBTOpsieMocTr 475 u 2475 net). Tak kak paccmarprBaeMas Tep-
putopus I. AnMaThl ABISIETCA MPOTSHKEHHOH, (COITIACHO MOCTIEIHNM JaHHBIM OHA MPOCTUPASTCS C OTa Ha CeBep Ha
paccrosiHue okoo 80 KM) HEOOXOIUM y4eT 3aKOHOMEPHOCTEH €CTECTBEHHOTO YOBIBaHHS OAUTBHOCTH C PACCTOSTHHEM
B Ipenesax Bcel Tepputopun ropoga. OCHOBHBIE OTIIMUYUTENBHBIE 3JIEMEHTBI METOJIOJIOTUN OLIEHKH MCXOJIHOM ceii-
CMUYHOCTHU: — BBINIOJIHEH pacueT CEMCMUYECKUX BO3JEHCTBUI HA TEPPUTOPHIO I. AJMaThl OT 29 cellcMoreHepupyo-
[IMX 30H, PACHOJIOKEHHBIX Ha paccTosHUAX 70 300 KM OT ropojia; — BIEPBbIE OCYIIECTBIICH BEPOITHOCTHBIN MOIXO0]
K pacdeTy CeHCMHUYeCKOH ONAacHOCTH; — IIOJMy4eHbl XapaKTEpPUCTHKH B KOJIMYECTBEHHBIX HapaMeTpax KoyieOaHui
TpyHTa B JIOTIOJIHEHHE K MakpoceiicMuueckiM. B nmaHHON pabore Marepuaibl IO pacdyeTy KOJIMYECTBEHHBIX Hapa-
METpOB KojieOaHnH rpyHTa (IIMKOBBIE YCKOPEHNUS) HE PUBOMSTCS.

[Tomy4yeHsbI KapThl BEPOSATHOCTHON OLIEHKH MCXOMHOHN ((DOHOBOI) CEMCMUYHOCTH AJIS T. AJIMATHI, ISl TIepHoaa
noBTopsieMocTH 475 u 2475 ner (BeposiTHOCTH mpeBbiieHHs 10 u 2% 3a 50 ner) B Gammax MakpoceHCMHYIECKOH
IIKaJIBI MHTEHCUBHOCTH.

KiroueBblie c10Ba: MUKpOpallOHHPOBaHHE, CEHCMOTCHEPUPYIONINE 30HBI, CEHCMUYECKIH PEXUM, OIICHKA HC-
XOJIHOM CEMCMUYHOCTH, CEMCMHUYECKHE BO3ICHCTBUS.

Beenenne. OnHoil u3 Hanbosee BaXKHBIX 3a1ad ceficMuieckoro MukpopaionupoBanusi (CMP) sB-
nsercs onpenenenne ucxomanou ceiicmuanoctu (OUC) paitona pazMenieHus UCCIeTyeMOoro 00heKTa.

B 00BprdHOM mpakTHKe AJIS 3TOTO HCMONB3YIOTCS Pe3yabTaThl HCCIEOBAHUN 110 O0IIeMy WIIH JeTajlb-
HOMY CEHCMHUYECKOMY PaiOHHPOBAHHUIO TEPPHUTOPHH (BCEH peCITyOIMKH, OTAETLHBIX oOiacTed m ap.),
KOTOpBIE B BUJIE TAOIHUI «ITYHKTHI-0ayuTbly ipuBonsatTcs B paznuyHbix CHullax. 1o aToit meTomuke oneHKe
WCXOIHOW CEHCMHMYHOCTH Ka)KAOTO HACEIEHHOTO MYHKTa WM 0OBEeKTa COOTBETCTBYET OJHO 3HAYEHHUE
0ayuIbHOCTH, TPUBEICHHOE K CPEIHUM TPYHTOBBIM yCJOBUSM. Takoi MOAXOX OmpaBlaH, €cli pa3Mephbl
paiioHa MaJBl M B UX Ipefesiax He MPOUCXOIUT U3MEHEeHHEe OaJUIbHOCTH B CBSI3U C M3MEHEHHEM PacCTos-
HUSI O CeiCMOTeHepUpYIOIUX 30H. B cilyuae ke Korma paccMaTpuBaeMblii pailOH SIBISIETCS MPOTSHKEH-
HBIM, KaK HalpuMep TepPUTOpHS . AMAThI, (COTIIACHO TOCTEIHUM JaHHBIM OHA MPOCTHPAETCS C fora Ha
ceBep Ha paccTosiHue okoio 80 KM) HeOOXOIMM yUYeT 3aKOHOMEPHOCTEH €CTeCTBEHHOTO YObIBaHHUS Oaslib-
HOCTH C PAacCTOSIHWEM B Ipefesiax NaHHOH Teppuropuu. Takoi moaxox B mepBoM NpHOIMkeHHH (B Hau-
Oonee obuieM Buzae) ObLT peaqu30BaH MPH cOCTaBlIeHUM mpeapayieii kaptet CMP 1. Anmarst (1982 1),
korga OMC ocymecTBIsIach OT OrpaHHYEHHOTO KOIMYEeCcTBa cecMOoreHepupyIoImux 30H (Bcero 3) [1].

B Hacrosmeii jxe paboTre cyMMapHBIA ceiicMudeckuid 3P ekt ompenensercs oT 29 celicMOoTreHepH-
PYIOIIKX 30H, PacHoJIOKEHHBIX Ha paccTosiHuax 10 300 kM OT ropoza.

JpyruM BayXHBIM OTIIMYHEM JTaHHOW paOOTHI SBISETCS TO, YTO B HEH BIIEPBBIC OCYIICCTBIIEH MEPEX0]]
K BEPOATHOCTHOI METOIUKE OLEHKH MCXOAHON CEMCMUYHOCTH, KOTOpas MO3BOJSET ONPEAEIUTh CTENEHb
ceiicMU4ecKol ONacHOCTH 7Sl 0OBEKTOB Pa3HBIX CPOKOB CITY>KOBI U KaTErOpHii OTBETCTBEHHOCTH.

Takum 00pa3oM, LENBI0 HACTOSIIUX HCCIENOBAHUH SBISIETCS IONyYCHHE KOJNMYECTBEHHBIX Xapak-
TEPUCTUK OXXKUJAEMBIX CEHCMHUYECKUX BO3JACUCTBUN MJI1 CPETHUX TPYHTOBBIX YCJIOBUH Ha TEPPUTOPUU
. AJIMaThI C MICTIONIb30BaHUEM YKa3aHHBIX BBIIIIE HOBBIX METOIMYECKHUX TTOIXOIOB.

ITepBbiM sTanom CMP sBrseTcst coCTaBl€HHE KapThl MCXONHOM CEHCMUYHOCTH, KOTOpas OIpene-
JsieTcsl KaK BO3JCHCTBHE OT CEMCMUYECKUX MCTOYHUKOB (CEHCMOTCHEPUPYIOIINX 30H), PACTIOI0KEHHBIX B
npenenax paauyca He MmeHee 300 KM, C y4eToOM UX CeHCMOTEKTOHMYECKOTO pexuma [2].

Crnenyromum stanoM CMP sBnsieTcss mocTpoeHHe KapT NpHpalleHuid OalIbHOCTH Ha paccMar-
pUBaeMoOi TepPUTOPHH, OCHOBAHHBIX Ha WHXEHEPHO-TE€OJIOTHYECKHX, THAPOTEONIOIHYECKUX, TEeKTOHUYEC-
KHUX M IPYTHX OCOOCHHOCTSX TpyHTa. lloiHOE mpupamenne ceicMUYeCcKoi MHTEHCUBHOCTH OTPEAEIISeTCs
Kak CyMMa IpHpalleHus B Oallax 3a CYeT: pa3jiuus CEWCMHUYECKUX >KECTKOCTEH ISl MCCIIEAyeMBIX
TPYHTOB C XapaKTEpUCTUKAMH } ¥ p MO OTHOLICHHIO K STAJOHHBIM TPyHTaM, OOBOAHEHHOCTH TPYHTOB
(41yrB), pe30HAHCHBIX YCHIICHHU KOJICOaHUI B CIIOMCTOM rpyHTOBOM Tomiie (A/pe3) u ap. [2].

Tperuit sram CMP — ompeneneHne yTOYHEHHOW CEHCMHUYECKOW OIMACHOCTH, KaK alreOpandecKoi
CYMMBI MCXOTHOW CEHCMUYHOCTH U MPHpPAIIEHUI OAJUTPHOCTH B KaXKIOH KOHKPETHOW TOYKE MCCIIeTyeMOi
TeppuTopuH. B pesynbrare 3Toi pabOTHl AOJKHBI OBITH IOJyYSHBI MapaMeTphl BO3ACHCTBHUH, HEOOXO-
JTUMBIE IS pacueTa 00beKTa UCCIeI0BaHUi Ha CEHCMOCTONKOCTb.
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[Hannas pabora mocssieHa nepomy stanty CMP — oyenke (cozoanuto kapm) ucxoonoiui ceticmuuy-
HOCmuU, T.€. OTIPEIENICHUIO MECTA, CHJIbl U BEPOSITHOCTH BO3HHUKHOBEHHS CEHCMHUYCCKUX BO3ACHCTBHU B
3aJaHHBIA MHTEPBAJ BPEMEHM (B COOTBETCTBHMHU C TPeOOBaHMSAMH AJs IepHoia HoBTOpseMocTH — 475 u
2475 ner) [3, 4].

Baxusiit anementr OUC — nocmpoenue celicmomexkmonuueckol MOAEIU PETHUOHA, & UMEHHO, BBIJE-
JIeHHEe CEHCMOTEHEPHPYIOUINX 30H M ONpelesieHHe MX CEHCMUYecKOro MoTeHIHaia. PesyiasraroM 3Toro
sTana paboThl JOHKHO OBITH MOCTPOCHHE KapThl CEHCMOTEHEPUPYIOIINX 30H JJIS HCCIEAYeMOro peruoHa.

Brienenue ceiicMoreHepupyloUMx 30H — MpobjeMa KoMIuleKcHas. IIpoBeneHHBIe paHee Hccie-
JIOBaHUsI TIO3BOJIMIIN BBISIBUTH KPUTEPUU CEHCMUYHOCTH — KOJMUYECTBEHHbBIE U KaUeCTBECHHbIEC MTOKA3aTEIIH
COCTOSIHUSI T'€O0JIOTUYECKOM CpeAbl, COYETaHHsA KOTOPBIX ONPENENIIOT MAaKCHMAaJIbHYI0 MAarHUTYIy
BO3MOXHBIX 3emiieTpsiceHnii [5-9]. HamGonee oOImeil 3aKOHOMEPHOCTBIO CEHCMHYHOCTH SIBISICTCS €e
MPUYPOYCHHOCTh K CYLIECTBYIOLIMM TOPHBIM CHUCTEMaM, KOTOpBIE XapaKTepU3YIOTCS HEKOTOPHIMU OCO-
OEHHOCTSIMH, C OJHOW CTOPOHBI, IIyOMHHOTO CTPOEHUS, a C APYrod — MOpP(OIOrHYECKOTO BBIPAKCHUS
HOBEHUIINX CTPYKTYP.

KomruiekcHOe UCTIONB30BaHUE BBISBICHHBIX O0COOCHHOCTEH TIIyOMHHOW M BEPXHEKOPOBOH CTPYKTYp
CEIICMOAKTUBHBIX OpPOTCHOB MO3BOJIMJIO COCTaBUTH KapTy celcMOreHepupyromuX 30H PeCIyOIuKH
Kazaxcran [7], kKak OCHOBY OIICHKH CelicMHYecKoil omacHocTH. Ha pucynke 1 mpuBeneHa BhIpe3Ka W3
KapThl celcMoreHepupyommx 30H KaszaxcraHa W mpuieraromux TEPpUTOpPHU, TIe paMKoi BBIACICH
PETHOH C 30HaMH, BIUSHUE OT KOTOPHIX YYUTHIBAJIOCH NPH OLICHKE HCXOAHOW CEHCMHYHOCTH TEPPUTOPUHI
. AJIMarsl.
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Pucynok 1 — Beipe3ka u3 kapTsl celicMOreHepHpyIOmHKX 30H KazaxcTaHa U IpHiIeTaroImux TeppuTopuii [7]

Figure 1 — The clipping from the map of seismogenic zones of Kazakhstan and adjacent areas [7]
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Wnentnduranus celcMOTeHepUPYIOIMX 30H W ONpeleNeHHe MMapaMeTpoB HX CeHcMUYecKoro
peKUMa ABISIETCSl CaMbIM CJIOKHBIM M HanOosee OTBETCTBCHHBIM 3BCHOM B HCCIEIOBAaHUSIX MO cedcMu-
YECKOMY pallOHMPOBAaHUIO, OCKOJIBKY OT 3TOIO 3aBHCUT HAAEKHOCTH BCEX MOCIIEAYIOLINX IIOCTPOCHUII 110
OIIeHKe ceiicMuueckon onmacHoctH [8-10].

Memoouxka napamempusauuu celicMOZEHEPUPYIOUUX 30H U ux ceucmuueckuii peycum. Kapra
CEHCMOTCHEPUPYIOLINX 30H HCCIEIyeMOW TEPPUTOPHM SIBUJIACh OCHOBOM [UIS CO3JAaHMS T'€HEPaIHU30-
BaHHOM cxeMbl 30H BO3 (pucyHok 2). Ha cxeme BbiaeneHo 29 30H, pacioyioKeHHBIX Ha PACCTOSHUIX /10
300 kM oT ropoaa, I KaKA0H U3 KOTOPBIX OMpPEAeIINCh MapaMeTphl CECMUUECKOTO PeXUMa, U B KaXkK-
JIOW pacyeTHOH TOYKe ropoja pacCUNTHIBAIOCH BO3ACHCTBHE OT 3THX CEHCMHYECKUX HCTOYHHUKOB (30H).

e 3 15 e T g1= 83°

]i- '-ﬂ.,

e 73° 75" T T9° 81 83

Pucynoxk 2 — I'enepanuzoBanHast cxema CeiCMOT€HEpHPYIOLIUX 30H /IS pacdeTa CeHCMHUYEeCKON OMAaCHOCTH I. AJIMaThl

Figure 2 — Generalized scheme of seismogenic zones for calculating the seismic hazard of Almaty city

O0ocHOBaHHOE CyKAeHHE 00 ypOBHE CeiiCMUYECKONH aKTMBHOCTH OTAEIBHBIX CEHCMOTEHHBIX 30H U
CpaBHEHHE UX MEXIy cOO0 BOZMOXKHO Ha OCHOBE KOJIMYECTBEHHBIX OLICHOK MapaMeTPOB CEHCMHUUECKOTO
pexuMa — nmapameTpHu3aunuu ceiicMorenepupytomux 30H [10-12]. Pemas sty 3amady, HeoOXonumo ycra-
HOBUTbH OCOOEHHOCTH PacIpeiesIeHHsI COBPEMEHHOM CEeHCMUYHOCTH, KaK IO IUIOIIAAHN, TaK U 0 IIyOuHe,
OIICHUTh TIOBTOPSIEMOCTh 3EMIIETPSICEHHM W COTPSICEHWH, BEIWYMHY MAaKCHMAaJlbHOTO BO3MOXHOTO
3eMJIETPACEHUS U T.1.

HHbopMaiMoHHYI0 OCHOBY NapaMeTpU3aly CEHCMOI€HEPUPYIOIIMX 30H COCTABMJI KaTalor 3eM-
JIETpACEHUN 1ora MU 1oro-Boctoka KazaxcTraHa M CONpEAENbHBIX TEPPUTOPHIl. DNMHUIEHTPAIbHBIE MO
uccieayemoii reppuropun (pucysku 3, 4) onucansl B [8-12]. Mcnonp3oBanack Mmarautyna Mg, mepexon K
KOTOPOH OT 3HEpreTHdeckoro Kiacca K oCyImecTBIsUICs 1o ciaenyroumm popmynam [9]:

— ) ——
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K=1.8MLH+4.0 (M<5.5);
K=1.5MLH+5.6 (M>5.5);
Ms=1.0MLH-0.1,

rane K=IgE(Jl>)x) — sHepreTndeckuil kmacc; My — MarHuTyaa, omnpezaessieMasl Mo BePTUKAIBHOW COCTaB-
JSIIOLEH MOBEPXHOCTHOM BOJNHBL, MLH — MarHuTyzna, ompenesnseMas 110 MAKCHUMAJIBHBIM aMILIUTYAAaM
TOPU30HTAJIBHOI COCTaBIIAIONIEH TOBEPXHOCTHBIX BOJIH.

B nmocnenHue roas! s pacyera cCeCMHUUECKOH ONAacHOCTHU Bece OoblIee pacCHpOCTpaHEHUE MOTydaeT
MOMEHTHasi Marutyaa My, KOTOpas pacCUMTHIBAETCS 4epe3 3HaueHusl cercMuyeckoro MomeHTta M,. B
ycnoBusix CesepHoro TsHb-1llaHs MHCTpyMEHTalIbHOE OTNpENENeHNne CECMUYECKOT0 MOMEHTa B CBSI3U C
anmnapaTypHOHl OCHAIEHHOCTBIO KPAaTKOBPEMEHHO MPOBOAWIOCH JHIIb sl 5—10% 3emueTpsiceHnii mo
3amucsam ammaparypsl UYMCC, ycraHoBmeHHOW Ha JByX craHIusIX. llokasaHo, 9TO ISl CHIIBHBIX U
pa3pymUTEIbHBIX 3eMieTpsicernii (My=6,0—8,2) HHCTpyMEHTAIBHO OmpeelieHHbIe 3HaueHuss Mg u My B
Mpeaenax TOYHOCTH X ONpeAesIeHHs COBNAatoT [9], oaHaKo, MOMBITKA ONpEeAETIeHUsI MarHUTYAbl My st
3eMIIETPACEHUN 110 pPa3INYHBIM KOPPESIMMOHHBIM COOTHOIIEHUSM MPHUBOAMT K IPOTHBOPEYHUBBIM
pesynbraraM. [1o3ToMy Ha JaHHOM dTare JUis OLCHKH CEHCMHYECKOW OMacHOCTH T. AJIMaThl B Oaiiax
LIKaJIbl MaKpOCeHCMUYECKOH MHTEHCUBHOCTH HUCIIOIb30BaJIach MarHuTyaa Ms.

Jns xaxxnoil celicMOreHepupyome 30HbI (PUCYHOK 2) ONpelesieHbl pa3iIH4HbIe MapaMeTphl Cei-
CMHYECKOTO pE&KHMMa: MUHHMAJBHBI ypOBEHb IPENCTABUTENBHBIX 3eMIETpSACEHUN Mo;; cyMMapHOE
KOJIMYECTBO 3eMIETpACEHUN — Nyc M>Mo;; ypoBeHb CEHCMHUYECKOW aKTUBHOCTU — @;; YrOJl HAaKIJIOHA
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Pucynok 3 — Kapra snuneHTpoB 3emiieTpsicenuil ¢ M¢>4,8 ¢ npesHeimux BpemeH 1o 2014 r.
Figure 3 — Map of epicenters of earthquakes with M¢>4,8 from ancient time to 2014
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Pucynok 4 — Kapra sanuneHTpoB 3emierpsicenuil ¢ M¢>3,0 ¢ npeBHemux BpemeH o 2015 r.
(c Bpe3Koi Bcex 3eMIIeTpsACeHUI Ha TeppuTopun ropona Aiamatsl ¢ 2014 r. mo 06.2016 1.)

Figure 4 — Map of epicenters of earthquakes with Mg>3.0 from ancient time to 2015
(with cutting of all earthquakes in the territory of Almaty from 2014 to 06.2016)

rpaduKa HOBTOPAEMOCTH — b; BEIUYWHBI MAKCHMAJIbHBIX BO3MOXKHBIX 3E€MIICTPSCECHUN M, ,; BETMUHHEI
MaKCHUMAaJIbHBIX HAOIIONECHHBIX 3eMACTPACCHUN M,yax(nacr); MUHUMAIIBHBIE — /iy, MAKCUMAIIBHBIE — Myge U
Hanbosee BEPOATHBIE — /., 3HAYEHHs [TyOUH 04YaroB 3eMJIETPACEHNH; KOITMYECTBO 3eMIIETpsICEHHI — N C
M>M,,.,; TTapaMeTphl CEHCMOTEKTOHUYIECKOW Je(opMaIiiil ONPEICIICHBl ¢ YKa3aHWEeM THIA ITOIBIIKKH:
cagur — SS, copoc — NF, copoco-caeur — NS, B30poc — TF, B30poco-capur — TS. Haubonee npexacra-
BUTEILHBIM TUIIOM JIe()OPMUPOBAHHOTO COCTOSIHHA SIBIIsieTCsl B3OpocoBbiif. OH XapakTepeH sl BcexX
Haubolee CEeHCMOAKTUBHBIX 30H, CBSI3aHHBIX CO CTpYKTypamu 3awmnmiickoro, Kynreit u Tepckelr Anaray.
MeHee nmpeficTaBUTENbHBIMHE SIBISTIOTCS Ie(OPMAIIH THIA CIIBUTA B T€OJIOTUIECKONW HHTEPIIPETAIIHH.

PazpaboranHass MeTonuKa CelCMOJIOTHYECKON MapaMeTpu3aluy celicMoreHepupyoommx 30H (8, 10]
MPOWILTIOCTpHUpOoBaHa Ha mpumepe tepputopun CeBepHoro TsiHb-lllans (3omHa 38) (pucyHok Sa-x). Ha
pHUCyHKe 5a TOKa3aHa KapTa 3MMIEHTPOB 3emieTpsicennid ¢ M>1,0 3a nepuon 1951-2015 rr. ¢ ykazanuem
r1yOuH ovaroB. IIpu pacderax uckirodaauch adTEpIIOKH CUIBHBIX 3emieTpsaceHui. [lepuon HabmoneHus
BBIOpaH MCXOsI U3 TPEICTABUTEIBHOW PETHCTPAIITA MHOTOUMCIICHHBIX CIa0BbIX 3eMIIETPSICEHUH.

g oKOHUYaTEeNbHOW IMPOBEPKH CTALMOHAPHOCTH CEHCMHUYECKOTO PEXHMMa HMCCIEN0BAIUCH BPEMEH-
Hble (TOOOBBIC, MECSUYHBIC M [IIp.) BapualMu KOJMYECTBAa 3€MJICTPSICCHUH, a TaKkKe UX KyMYIATUBHBIC
rpapukn (pucyHku 56-5x). ns onpeneneHus Ayin, Nmax U Ngep ACTIONB30BATUCH BPEMEHHBIE BapHallUU
DIyOMH, a TakKe THCTOTPaMMBl paclpeseNieHus] 04aroB 3eMJICTPSICeHUH 1Mo TmyOuHe (pUCYHKH Sa, 5x).
s mpeaBapuTebHOTO BEIOOpa 3HaYEHUH Mo — MUHMMAaJbHAs MarHUTYAA 3eMJICTPSICEHUH A U3y4eHUs
3akoHa mnosTopsieMoctu ['yrenOepra-Puxtepa — mccienoBanuch IHCTOIpaMMbl PACHpPEAETICHUS] O04aroB

— 84 ——
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a — Kapra snunientpoB 3emierpsicenuii ¢ M>1.0
3a 1951-2015 rr. ¢ onpenenaeHHbIMY INTyOMHAMK 04aros
(cunnii — h<13.5 xm; 3enenbiii — ©<27.0 km;
KpacHbI — 7<45.0 kM)
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Figure 5(a-f) — Seismological parameterization of seismogenic zones (zone 38)
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3eMIIETPSICEHUH 3a pa3lIUYHbIe IEPHOIbI HaOMoneHuH (pUCyHKH 50, 5B, 5¢). OkoHUYaTeIpbHOE OIpe/ieeHne
3HadeHus1 Mo TPOBOIMIOCH MO TpadrKy MOBTOpsSEMOCTH. ' paduk pacrpeneneHnss MarHUTY] 3eMJIeTps-
CeHMH BO BpeMeHM (PUCYHOK S5B) MCHOJIb30BAICA I ONpeneseHUs M (uacy. 1 OLEHKU ceilcMu-
4ecKoro 3¢ ¢eKTa NepBOCTEIICHHOS 3HAYCHUE UMEET OLCHKA 3aBHCHMOCTH MUHHMAJLHOU TITyOWUHBI BO3-
HUKHOBEHHS 3eMIIETPSICEHUH OT UX dHepruid. Takue rpaduku, MOCTPOSHHBIE IS KaXKI0W 30HBI, TOKa3allH,
YTO B IEJIOM MHUHUMAaJIbHAs TIIyOWHA OYaroB yBEIIMYMBAETCS C YBEITHMUYEHHEM SHEPTHUHU 3eMIICTPSICEHHS.
[Mapamerpsl a;; ay; b; Mo onpeneneHbl Ucxoas UX rpaduka mopropsieMocTd (pucyHke 5ik). Benmuunna M,,,,
OIICHEHA TI0 COBOKYITHOCTH T€0JOro-Te0(pH3NMUecKnX M CEeHCMOJOTHYECKHX KPHUTEPHEB OIpeIelIeHUs
CeCMOMNOTEHIINANIa 3€MHON KOpBL. 3HaueHHe Ny OmpelereHO KaK YHUCIOo 3eMieTpsceHuit ¢ M=>Mo,
KOTOPOE HCIOIH30BAIOCH ISl TOCTPOESHHsI rpaprKka MOBTOPSEMOCTH.

ITapamMeTppl CEHCMUYECKOTO PEKHUMA, PACCUUTAHHBIC I10 TCHEPATM3O0BAaHHOW cxeMme (pUCYHOK 2),
MIPUBEJICHBI B TaOIHIIE.

Memoouxa 6epoAmHOCMHON OUEHKU UCXOOHOU CEUCMUYHOCHU 6 DANNAX WKAIbl MAKPOCeucmu-
yeckoit unmencuenocmu MSK-64(K). PacueTsl ceficMHUYecKOH OMacHOCTH JJII MHUKPOPAHOHWPOBAHUS
Teppuropun T. Anmarsl, BeimonHeHHble TOO «MuctutyT ceiicmonorum» MOH PK B 2016 1., BIiepBeie
OCYUIECTBIIEHBI HA OCHOBE METOJIOJIOTHH, COOTBETCTBYOMIEH nonokeHusM EBpokona 8 (EN 1998-1:2004)
«IIpoexkTHpoBaHUE CEUCMOCTOMKHUX KOHCTPYKIHI», sl IPUMEHEHUS B MPAKTUKE MPOEKTUPOBAHUS Ha
teppuropun Kazaxcrana [3, 13-15] u mpoBeneHbI ¢ UCIIOJIB30BAHUEM OOHOBIICHHOM KCIIEPUMEHTATHHOM
0a3bl ¥ HA HOBOW METOIMYECCKON OCHOBE.

[TapameTpsl ceficMu4ecKkoro pexnuma ceiicMOreHepUpYIOIUX 30H AJIMATHHCKOTO peruoHa (110 pUCYHKY 2)

Ne Tepuox Tum no-
HaOr0- Ny | My | a b*Inl0 b Moi | hin | Bnax | Boep | N5 | Mopaxnacn | Minax

30HBI f—— JIBUKKH
22 1961-2015 | 0.11 | 4.0 | 3.94 | 2.06 0.895 | 19| 3 30 | 10 | 249 43 6.5 TS
23 1952-2015 | 0.34 | 4.0 | 3.34 1.31 0571 | 1.7 ] 1 28 | 15 | 280 5.5 7.0 TS
24 1952-2015 | 0.49 | 4.0 | 3.66 1.42 0617 | 2.1 ] 1 30 | 15 | 496 6.1 8.0 TS
25 1952-2015 | 0.89 | 4.0 | 3.96 1.45 0628 |25 1 35 15 | 657 6.4 7.0 TF
26 1951-2015 | 2.00 | 4.0 | 4.23 1.39 0.603 | 19| 3 48 | 15 | 1071 5.9 8.0 TF
27 1951-2015 | 0.28 | 4.0 | 3.48 1.46 0633 | 1.7] 1 40 | 15 | 308 5.8 6.0 TS
27b 1960-2015 | 0.03 | 4.0 | 3.23 1.98 0.859 [ 23| 10| 25 |10 | 37 6.1 6.0 SS
28 1951-2015 | 0.81 | 4.0 | 4.21 1.63 0709 [ 23] 3 35 | 10 | 547 5.4 6.5 NS
29 1951-2015 | 0.71 | 4.0 | 3.87 1.45 0.629 | 1.7 ] 2 38 10 | 798 6.5 6.5 TF
31 1951-2015 | 0.48 | 4.0 | 3.73 1.47 0.637 | 1.7 | 1 38 | 10 | 541 8.3 7.5 NS
32 1951-2015 | 0.90 | 4.0 | 3.86 1.37 059 | 1.7] 3 35 | 10 | 481 6.0 6.5 TF
33 1959-2015 | 0.33 | 4.0 | 3.81 1.67 0725 | 1.7] 5 30 | 10 | 375 5.0 5.5 TF
34 1951-2015 | 0.10 | 4.0 | 427 | 227 0984 [ 23| 3 32 | 10 | 309 4.2 6.0 TS
34a 1952-2015 | 0.15 | 4.0 | 4.06 2.01 0874 | 23| 2 30 10 | 162 4.7 6.5 TF
35 1952-2015 | 0.30 | 4.0 | 445 2.08 0904 (23| 2 35 | 10 | 562 6.0 6.5 TF
36 1951-2015 | 0.25 | 4.0 | 3.7 1.63 0707 | 1.6 | 2 30 | 10 | 497 7.3 7.5 TF
37 1952-2015 | 049 | 4.0 | 3.84 1.53 0.67 1.7 3 30 10 | 659 6.4 8.0 TF
38 1951-2015 | 1.65 | 4.0 | 4.33 1.51 0.658 | 1.4 | 1 45 | 10 | 2908 8.2 8.5 TF
39 1950-2015 | 0.40 | 4.0 | 3.81 1.57 0681 | 1.7] 3 40 | 15| 799 7.0 7.0 TS
40 1953-2015 | 0.90 | 4.0 | 4.02 1.49 0646 | 1.7 | 1 35 15 | 1389 6.8 7.5 TF
41 1950-2015 | 0.52 | 4.0 | 3.92 1.56 0.679 | 23| 2 30 | 10 | 315 6.9 7.5 TF
43 1951-2015 | 1.45 | 4.0 | 4.54 1.68 0731 | 23] 1 40 | 10 | 1055 6.1 6.5 TF
45 1960-2015 | 1.19 | 4.0 | 4.18 1.55 0.671 [ 23| 1 38 | 10 | 951 7.5 7.5 TF
46 1950-2015 | 0.96 | 4.0 | 3.98 1.43 062 | 1.7 1 35 | 10 | 856 5.8 7.0 TS
47 1951-2015 | 1.16 | 4.0 | 3.99 1.39 0602 | 1.7 1 58 10 | 318 5.6 7.0 TF
48 1951-2015 | 1.53 | 4.0 | 443 1.60 0.693 [ 23| 1 52 | 10 | 2037 6.7 7.0 TS
49 1951-2015 | 6.77 | 4.0 | 5.38 1.80 078 [3.0] 1 54 | 10 | 1842 6.6 7.0 TF
50 1944-2015 | 3.88 | 4.0 | 5.54 2.04 0884 |36 3 48 5 329 5.9 6.5 TF
51 1962-2015 | 2.32 | 4.0 | 4.03 1.27 055 | 23| 1 38 5 519 7.5 8.0 TF
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OCHOBHBIE OTJIMYUTENEHBIE 3JIEMEHTHI OLIEHKA CEHCMUYECKON OIAaCHOCTH: — pacueT CeHCMHUYECKHX
BO3/ICHCTBUM Ha TEPPUTOPHUIO T. AJIMATHI OT 29 CeiCMOTeHEPUPYIOIINX 30H; — BEPOSITHOCTHBIN MOJAXO/ K
pacueTy CeHCMHUYECKOl OMacHOCTH; — XapaKTepPUCTHKAa OMACHOCTH B KOJIMYECTBEHHBIX MapaMeTrpax
KoJieOaHU TPyHTA B JOMOJHEHHE K MAKPOCEHCMUYECKIM XapaKTCPUCTUKAM.,

BeposiTHOCTHBIN MOAXOM TO3BOJSET OIEHUBATh CTENEHh CEHCMUYECKOW OMACHOCTH I OOBEKTOB
pasHBIX CPOKOB CIyXOBI M KaTeropuid OTBETCTBEHHOCTH. KapThl, ONMUCHIBAIOIINE CEHCMUYECKYIO OIac-
HOCTB C IOMOIIBI0 MaKPOCECHCMHUUYECKUX MOKA3aTeNIeH MOCIECTBUI 3eMIIETPCEHUI — 0aIOB IO IIKaje
MSK-64(K), nator nHQOpPMAIIUIO O UCXOJHOW CEHMCMHUYECKONW OMACHOCTH TEPPUTOPHH TOpOJa W TO3BO-
JISIOT OLEHUTHh BO3MOXKHBIE MaKpOCeHCMUYECKHe TIOCIIEeICTBUS TIPOTHO3UPYEMBIX 3emiieTpsiceHuil. Komm-
YECTBCHHBIC IMapaMETphl KOJICOAHWUH TPYHTA — IHUKOBBIE YCKOPEHHS — HEOOXOIMMBI IJISi TIPOBEICHUS
MHXXCHEPHBIX PACUYECTOB 3IaHUU U COOPY>KEHHUH, a TaKKe MEPONPUATUNA HKOHOMHUECKOIO U COIHAIBHOTO
XapakTepa 1Mo MPeJOTBPAIIEHUIO WIH CHIKEHHIO yiiepOa. Takne KapThl WILTIOCTPUPYIOT peTHOHATIBHBIE
pa3nius B aMIUTUTYAE KOJIeOaHUi TPyHTA MPH MMOCTOSTHHOM TEPUOJIe TIOBTOPSIEMOCTH CEHCMHYECKHX CO-
TPSCEHUH (T.C. MOCTOSIHHOW BEPOSITHOCTH IPEBBIIICHHS ceiicMUYecKoro adekra). OHU Takke TO3BOJISIOT
OBICTPO M HA €IMHOM OCHOBE CPaBHUBATH CEHCMUYECKYIO OIIACHOCTh PAHOHOB, BBIJIEISS HANOOIIEE OMaCHBIE.

OtmeTnM, 9TO B JAaHHON pabOoTe MaTepPHalIbl IO pacueTy KOJIMYECTBEHHBIX ITapaMeTPOB KoJeOaHui
rpyHTa (TIMKOBBIE YCKOPEHUS) HE PUBOAATCS.

Teopus, HA OCHOBaHUHM KOTOPOW IMPOBOIUTCS aHAIN3 U OIIEHKa CEeHCMUYECKOM OIMacHOCTH, Pa3BUTa B
paborax [16-23]. OOmEnpUHATHIH MOIX0A COCTOWT B IMOCTPOCHUU KPUBBIX CEHCMHUYECKOW OMAcCHOCTH,
KOTOpBIE YKa3bIBAIOT CPETHIOI0 FOIOBYIO YaCTOTY MPEBBIIICHHS 3HAYSHUH BHIOPAHHOTO TapaMeTpa JIBIKe-
Hus rpyHTa. Ha OCHOBE KPUBBIX CEMCMHMUYECKON OMAaCHOCTH PACCUUTHIBACTCS BEPOSTHOCTH MPEBBILICHUS
3a/IaHHOTO 3HAYeHUs BHIOPAHHOTO MapaMeTpa U, COOTBETCTBEHHO, BEMYMHA MapaMeTpa, OTHOCSIIASACS K
3aJJaHHON BEpOSITHOCTH MPEBBILIICHHUS B TeUEeHHE TpeOyeMOoro repruoia BpeMeH .

BxomHpiMU TaHHBIMU JJISI IPOBEJICHUST BEPOSTHOCTHON OlleHKH ceiicmuueckoi omacHoctu (BOCO)
CITy>KaT:

— MOZIETTH CEeHCMOTEHEePUPYIOIIHNX 30H;

— 3aKOHBI TOBTOPAEMOCTH 3eMJIETPACEHUH;

— MOJIeNTN 3aTyXaHHus apaMeTPOB ABIKEHUI TPyHTa B 3aBUCHIMOCTH OT MarHUTYIIbI 3eMIIETPSICEHUS U
PaccTOSTHHAA 10 MTyHKTa HAOIIOMECHIH.

BrixogHBIMU pe3yabTaTaMy SBISIOTCS OIEHKH IBIDKCHUS TPYHTa (COTPSICAaeMOCTh /) TIPU 3alaHHOM
nepuoje BpeMeHu 7. B naHHO# cTaThe (B COOTBETCTBUHU C OTCUECTBEHHOW MPAKTHUKOMN) MPEICTaBISETCS
MarHuTYy/IHAs IIKaJia ¥ B KA9€CTBE BBIXOJHOTO ITapamMeTpa — MaKpocecMuiecKasi HHTEHCHBHOCTS / IITKaJIbI
MSK-64(K).

Uucnennsie pacuetsl BOCO BBINONHSIMCH HA OCHOBE KOMILUIEKCA KOMITBIOTEPHBIX MPOrpaMm
SEISRISK-III [24] B momudukanmu SRISKnas. Monudukaius cocrosia B afanTaiiil JaHHOTO KOMII-
JieKca sl paboThl ¢ MHTEHCHBHOCTHIO B 0aljlax M MCTIOIh30BaHUS 3aBHCHMOCTH HHTEHCHBHOCTH OT Tapa-
METPOB CEHCMMYECKOTO pexXuMa, TOITy4eHHOH 1ig Tepputopun CeepHoro Taub-1llans [9]:

1=1.5M,-3.3 1gR + 3.0,

rae R — TunoleHTpalbHOE paccTosaHue, M; — MarHUTY/IA.

CormocrapneHne pe3ynbpTatoB padoThl Komiuiekca komnbiorepHbix nporpamm SEISRISK-IIT u M3C-
2014 (mporpamma, JI00€3HO MpEAOCTaBICHHAS BpUTAaHCKOW TeoJIOTHYECKON CITy>KO00H B paMKax MEXIY-
HApOJIHOTO MPOEKTa) IMoKa3aio X xopoiiee coBnaaenne. OqHaKo pacdeTHOE BpeMs paboThl MPOTrpaMMbl
M3C 3mauuTenpHO (0OoJiee CyTOK HENpEphIBHOTO cuera) Oombine, dem y mporpammbl SEISRISK-III,
MIOATOMY Ha JJAHHOM 3Talle UCIO0JIb30BajIach MOCIEAHSA IPOrpaMMa.

Hnst Tepputopun ropoga Anmarsl BOCO BbINIONIHEHA B COOTBETCTBUU C COBPEMEHHBIMU MEXKIyHa-
POMHBIMH CTaHIAPTaMH, HA OCHOBE HOBEHUININX HAyYHBIX MOCTHKCHHHA B OOJIACTH CEHCMOJIOTHH, CEHCMO-
TEKTOHUKH, celicMOTreoAnHaMUKH. [Ipu 3TOM y4YuTBIBalOTCS NapaMeTpbl CEHCMHUUECKOr0 peKUMa Kaxaou
ceiilcMOTeHepupyIoLei 30HbI (PETHOHANBHON U JIOKATBHOW) U CEMCMUYECKUX BO3ACUCTBUI OT MECTHBIX U
TPAH3UTHBIX 3EMIICTPSCCHUM.

BeposiTHOCTHas oIleHKa CelicMUYecKOH OIMacCHOCTH OCHOBaHA Ha BBIMTOJHEHHM PacdeTOB MOSBICHUS
corpsiceanii (/) TOW WM WHOW MHTEHCHMBHOCTH B 3aJIaHHOM Mecte. Mexay ceficMHuecKoil corpsicae-
MOCTBIO / ¥ BEpOSITHOCTBIO Pj CyIIeCTBYET OJIHO3HAaYHAas CBs3b [17]:
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Py=tT=1t1 t<<T,

rae 7 = 1/ — nepuof MOBTOPEHHsI COOTBETCTBYIOIINX COTPSICEHUM, { — BpeMsl OXKUAAHUS (CPOK CITYKOBI
COOPYKCHHUS).

[IporpaMMBbl MO3BOJISIFOT OLIEHUTH BEPOSTHOCTH COCTOSIHMSA, KOT/Ia MHTEHCHBHOCTH [/ Ha 3aJaHHOM
IUIOIIAJKE OT 3€MJIETPSICEHUI M3 OKPY’KAIOIIMX CEHCMOTEeHEPHUPYIOLIUX 30H MOXKET BBIWTH 32 TPaHUYHOE
3HaYEHHE.

Jia dYuCIeHHBIX pacyeToB BCS HCCleAyeMas TeppuTopus I AnMaTel B Tpefenax KOOpAMHAT
0=43.00°-43.42°c.m. u A=76.72°-77.19°B.n1. pa3dbuTa Ha 3JIEMEHTApHBIC IUIOMAAKA 2X2 KM B 00OHX
HaMpaBJICHUAX, YTO OIMpEeseT MPOCTPAHCTBEHHOE pa3peleHne KapT. s KaxkJoro 3JeMeHTa MaTpHIIbI
19%x24 (456 mnomaok) MpoOBEIeHBI pacueThl OT BeeX 29 3aaHHBIX HCTOYHHUKOB (30H). [[st obecrieueHus
HY)KHOH MHUHHMH3AIUHA OIMHOOK, B KKIOM CIydae BBIMIONHAIOCH 15 mrepanmii. M3 3amaHHOTO OOJNaka
pemeHuil BbIOMpaNoCh MaKCHMallbHOE 3HaueHue P; Ui KaXIOW 3aJaHHOW 3JeMEHTapHOH ILIOIIAIKH.
OneHka celcCMUYECKON OMACHOCTH ONpeAesulach B BEIMYMHAX 3HAUYE€HUI IpPEeBBILIEHHUA 3aJaHHOMN
MHTEHCUBHOCTH B T0J. 3aTeM, B COOTBETCTBHU C HM3BECTHBIMH HOPMATHBHBIMH TPEOOBaHHMSMH, MIPOU3-
BOJIMJIOCH BBIYHCIICHHE BEPOSTHOCTH MPEBBIMIEHUS KaXKIOW 3aJlaHHOW MHTEHCHBHOCTH 3a 50 mert, amns
MIEPHUOJIOB MOBTOPSIEMOCTH 3emiieTpsiceHuit B 475 u 2475 net, uto coorBeTrcTBYET 10% 1 2% BEPOSITHOCTH.

Jlis Bocmipon3BeieHusI pe3ylbTaToB pa0boThl mporpaMMbel SRISKnas ¢ momMompo U3BECTHBIX MTAKETOB
rpaUIeCcKOro TPENCTaBICHUS MaTepHUalioB, COCTABICHBI MPOTpaMMHEIC WHTEp(EHCH (pa3padoTumkK —
I'T. Ctuxapnas): OUTSID, RISKBAL, GEOGR.

OUTSID — mporpamMMa, MO3BOJISIIONIAs M3 BCETO MHOTOOOpAa3vs BBIXOAHBIX NAHHBIX NPOrPaMMBbI
SRISKnas, mist KaXI0Tro y3JIa CETKH BBIOpAaTh BEKTOPHI pHUCKa P, ¢ 3a1aHHBIMU 3HAUYCHUSIMH WHTCHCHUB-
HOCTH OT 5 1o 11 6amnoB ¢ uaTepBanom depe3 0.5 Gamma. s KaxI0i TOYKU HCCIENyeMOl TepPUTOPUH
MMEETCS] BOBMOXHOCTH MTOCTPOUTH IrpadMK 3aBUCHMOCTU pucka P or 3HaueHmii uHTeHCHBHOCTHU [ B Oan-
Jax — KpPHUBYIO ceficMuueckoil omacHocTH. [Ipumep rpadwka s Touku ¢ koopawHatamu (—39.15 xwm;
—18.36 kM) mpuBenEH HAa PUCYHKE O.
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Pucynok 6 — Kpupas celicMuueckoil 0macHOCTH AJIsl TOUKH

Figure 6 — Curve of seismic hazard for a poin

RISKBAL — mporpamMMa 11 BRIYUCIICHHSI 3HAUCHUY WHTEHCUBHOCTH / B 0ayuiax B y3jaX 3alaHHOMN
CeTKH, MpHU 33JaHHOM DPHCKE, B NPSAMOYTOJIBHON (KWJIOMETPOBOM) CHUCTEME KOOpAMHAT. Tak Kak B Ipo-
rpamme SRISKnas paccrosHust H3MepSIIOTCS B KWIIOMETpaX, He0OXOIMMO BBITIONHSTH TEPEBOJ] BXOIHBIX
BEJIMYHWH, 3a/1aBAEMBIX B reorpaduIecKkoii cucTeMe KOOPAWHAT, B IPSIMOYTOIBHYIO.

Jns mpencraBiieHus pe3ynbTaTOB B BHJE KapT MCXOJHOW CEHCMUYHOCTH, B IPHUBBIYHOM, reorpa-
¢uueckoil cucreMe KoopauHart, cozgana nporpamma GEOGR, BeimonHstomas nepeBoa NpsMOYTOIbHBIX
KOOpAHWHAT B Teorpadudeckue (pUCYHKH 7 1 8).

Pesynbrare! pacyera ucxomHoi (GoHOBOI) OaNTBHOCTH, PENICTABIICHHBIC HA PUCYHKaX 7 U 8 B BHIE
u3oceiict yepes 0,1 Oamna, umerot orudpoBky ot 8,8 10 9,9 nns nepuona noropsemoctu 475 J€T U OT
9,4 no 10,8 nns nepuona 2475 ner.
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BEPOSITHOCTHAS! OLIEHKA HCXOZHON (GOHOBOIT) [l o
CERCMUYHOCTH JUIS r AJIMAThI : %
UMK AEpHOIa noETopReMocTin 475 ner Rl

(BEPOSTHOCTS NpeRLILICHIS ceficamieckoil . .ld
wirencnsnocTn 102 3a 50 aet) B Gaumx Makpoceiicmmmeckoi g b
kel nirenciaiocTn (MSK-64) ) =
Cocramune: Camaona A B Crivcapuas 1, Jlasafacna AT, KaryGacss AM., Ipuneino BB, i o ~
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I paGiona: Kosymos H.C, Exgeens MC.
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PucyHnok 7 — BeposiTHOCTHAsI OlIeHKa NCXOMHOM ((DOHOBOIT) CEHCMHUYHOCTH IS T. AJIMATBI, UIS IEPHOJIA TOBTOPSIEMOCTH
475 ner (BepositHOCTB npeBbIeHUs 10% 3a 50 net) B 6amiax MakpoceicMUUECKOIT IIIKasIbl HHTEHCUBHOCTH

Figure 7 — Probabilistic assessment of initial (background) seismicity of Almaty city,
for return period of 475 years (the probability of exceeding is 10% for 50 years) in points of macroseismic scale intensity
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BEPOATHOCTHAS OLIEHKA HCXO/IHOI (DOHOBOIT)
CEHCMHYHOCTH 15 £ AJIMATBI
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nirrencuBioeT 2% 3a 50 J1e1) B Gawiax Makpoceiicsimeckoil
1wk rencHsnocTn (MSK-64)
Cocrumun: Cayasona A b, Craxapuas 11, Naaad AT, Karyfacss AM., C)
Peaakropu: Abacaon TJL, JIn AH.
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Pucynok 8 — BeposiTHOCTHAsI OLieHKa UCXOHOMU ((DOHOBOIT) CEHCMUYHOCTH JUIsl T. AJIMathl, ISl [IEPHO/ia TIOBTOPSIEMOCTH
2475 ner (BepossTHOCTH NpeBbieHHs 2% 3a 50 JieT) B 6amiax MakpoceHcMHYECKOil IIKaIbl HHTEHCHBHOCTH

Figure 8 — Probabilistic assessment of initial (background) seismicity of Almaty city,
for return period of 2475 years (the probability of exceeding is 2% for 50 years) in points of macroseismic scale intensity




ISSN 2224-5278 Cepus ceonoeuu u mexnuueckux Hayk. Ne 5. 2017

Haubonee onacHple 30HBI HCXOTHOW CEHCMUYHOCTH co 3HadeHUsAMH 9, 10 u Gonee GamnoB, 00ycCIIOB-
neHHble KyHrelickod, 3anmimuiickod, AJIMAaTHHCKONH W Ap. CEHCMOTCHEPUPYIOIUMH 30HAMH, 3aHUMAIOT
MIPaKTUYECKU BCIO TEPPUTOPHIO TOpoaa. B ceBepHOit yacTh ropoaa W30JMHIN HHTCHCUBHOCTH COCTAaBIISIOT
3HaueHus 8,8-8,9 Oaiuia Ha KapTe ¢ mepuonoM moBropsieMocTH 475 net u 9,4-9,5 — ¢ mepronoM NoBTO-
psemoctu 2475 netr. Takue coTpsiceHHst MOTYT OBITh OOYCIIOBIICHBI KaK YyJAJIeHHBIMH, TaK U MECTHBIMU
celiCMOTeHepHPYIOIKUMHI 30HaMU. B nanpHeiieM HeoOXonnMa JleTan3anys MOITydYeHHBIX pe3yabTaToB C
HCIIOJIb30BAHUEM 3aBHCHUMOCTEH 3aTyXaHUs MHTCHCUBHOCTU COTPSCEHHM C PacCTOSHUEM IO Pa3IUYHBIM
HaNpPaBICHUSM.
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A. B. CagbikoBa, A. Cb1abIKOB, I. I. CTuxapuas, A. M. JlanabaeBa

Ceticmonorust ”HCTUTYTHI, AnmaTsl, Kasakctan

AJIMATBI KAJIACBI TEPPUTOPUSACBIHBIH BACTAIIKBI CIVIKIHI'TIOTITTH
MUKPOAYIAHIAYTA BAUJIAHBICTBI BIKTUMAJIABIJIBIFBIH BAFAJIAY

Annoranust. XKymeicta 2015 KbUIFbl CEHCMOTEKTOHMKANIBIK Je(opMalis napameTpiepi )KUbIHTBIKTaPbIHBIH
AJMarbl Kajlachl ayMarblH MHUKpOayldaHAay YIIIH CeHCMHKAIIBIK KayilTUIKTI ecenTtey eH ajiram per EBpokox 8
epexenepine coiikec (EN 1998-1:2004) «CeiicMoTe3iMai KypbUIBICTapAbI x00a1ay» daicteMe Herizinmae, Kazakcran
TEPPUTOPHUACHIH KOOallay TOKIpHOECIHIE KOJNTaHy YIIIH XY3€re achIPhULABI XKOHE JKaHAJNAHFAH SKCICPUMEHTTIK
KOpJapabl KOJIJJaHy MEH jKaHa 9J[ICTeMEHIH HEeri31H/Ie JKacaJIbl.

Byt skymbIc AJIMaTHI KadachblH CEHCMUKAIBIK MUKpoayranaaynsiH (CMA) anFanikel Ke3eHi — 0acTaKhbl CiTKiH-
rimTikTi (KapTa acay) OaraiayFa apHaJFaH, SFHH OCNTUICHTeH yakpIT imriHzme (OepireH TarcelpMmara coiikec 475
JKoHe 2475 KpUimap KalTanaHy MEpHOATApHI YIIiH) AMaTHl K. TEPPUTOPHUACHIHBIH OpTaIlla JKep JKaFJaiiapsl YIiH
KYTIJIETIH CeHCMUKAIIBIK dCEP/iH CaHIBIK CHIIATTAMAIAPbIH aHbIKTay. KapacThlpbubill OTBIpFaH AJMarhl K. Teppu-
TOPHSCHI CO3BUIBIHKBI OOJIBIN KEITeHAIKTEH (COHFBI IEPEKTepre COUKEC Kajla OHTYCTIKTEH COJITYCTIKKe Kapai miaMa-
MeH 80 KM apakalllbIKThIKKa CO3bLIaJIbI), OYKIJI Kajia ayMarbl OOMbBIHINA apakKallbIKThIK CaiblH KapKbIHbUIBIKTHIH
KaJIbINThl 09CEH/IEY 3aHABUIBIKTAPBIHBIH €cenTepi KaeT. bacTamnkpl CUIKIHTIINTIKTI Oaranay oicTeMEeCiHIH Heri3ri
epekiie MeMeHTTepi: - Anmarsl KajgackiHan 300 KM-re eiiHrT apaKallbIKThIKTa OpHAjgackan 29 ceiicMoreHi Oen-
JEMJICP/IiH Kajla ayMarblHa oCep CTCTiH CEHCMHKAIIBIK dcepiiepl OaralaH/Ibl; - aJiFalll PeT CEUCMHUKAIIBIK KayiNTUTIKTI
€CeNTeyNiH BIKTHMAJIBUIBIK TOCIIIEMeci KY3ere achIpbUIIBI; - MaKpOCEHCMHKANBIK CHUIMATTaMallapFa Koca XKep
TepOeNiciHIH ecenTiK mapaMeTpiepiHiH CHIlaTTaManapbl anblHAbL. bepinreH >xymeicTa xep TepOeniciiH (yaeymiH
IIBIHBI) CaHABIK MTapaMeTpIIepiHiy ecenTepi OOMbIHIIA IePEKTEP KeNTipiIMereH.

ATnMaTBl KalackIHBIH OaCTamnKbl CUIKIHTIIITITIH OaranmaynbrH 475 sxoHe 2475 ok Kadrtamany nepuoisiHa (50
JKBIT YIIIH BIKTUMAIBUIBIKTEIH acybl 10% xoHe 2%) MakpoceHCMUKAIBIK KapKBIHABUTBIK IIKaIackl OOHBIHIIA Oaimt
TYPiHJIE BIKTUMAJIIBUIBIK KAPTAChI KACAIIbI.

Tyiiin ce3aep: mukpoaynaHmay, celicMOreHnl Oesmemjep, CEHCMHUKAIbIK PEXUM, 0aCTamKpl CUIKIHTIIITIKTI
Oarainay, CEiCMHKAIIBIK dCep.
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