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AnHoTauums: B cTaTbe paccMaTpuBatoTCs BONPOCHI, CBA3AHHbIE C 0OLLUM CEACMUYECKUM PAiOHMPOBAHNEM
(OCP) Tepputopuu ApMeHum, a Takke XpoHonorus co3ganus kapt OCP. MokazaHa HekoTopas NpoTUBOPEYM-
BOCTb COCTAB/EHHbIX B Pa3Hble NepuoAbl HOPMATUBHbIX KapT.

Pa3paboTaHbl U BHeAPEHbI HALMOHANbHbIE HOPMbI MO CEMCMOCTONKOMY CTpouTenbcTBy — GHPA 11-2.02.94,
B KOTOPbIX, MTOMUMO TPaJIULIMOHHbIX 6annoB, 0NAaCHOCTb BbipaXanach Y4epe3 0XKnaaeMble MakCuMarnbHble 3Ha4e-
HWS1 YCKOPEHWIA rpyHTOB Amax.

Ha 0CHOBE CyLLIECTBYIOLLMX B HACTOSILLLEE BPEMS HOBbIX METOLI0B M TEXHOOMNIA MO OLEHKE N KapTUPOBAHMIO
CEeNCMNYeCKON 0MACHOCTH (CEMCMINYECKOro paiioHMPOBAHNSA) NpeanaraeTcs BapuaHT BEPOSTHOCTHON KapThl 06-
LLIero CecMM4eckoro panoHnpoBanus Tepputopun Apmerun B macluta6e 1:500000. Kapta cocTtassieHa Ha 6a3e
MOJesell BO3MOXHbIX 04aroBbIX 30H C OLEHKaMN CeicMUYeckux noteHunanos (Mmax) OCHOBHbIX CTPYKTYPHbIX
3/1eMEHTOB W CENCMUYECKOro acppekTa.

MpennoxeHHblil BapuaHT kapTbl CMP Tepputopum ApmMeHun CyLLECTBEHHO OTNUYAETCA OT [LeiCTBYHOLLEN
HOpPMATUBHOW KapTbl. Ha Heil BnepBble BblJeneHa 30Ha C 0XKUAAEMbIMU MAKCUMaNbHbIMI 3HAYEHUSMI YCKOpe-
HUs rpyHTa— 0,5 g.

3afaya JanbHemwmx nccnesoBaHnii CocTouT B PACCMOTPEHUN 60MEE CNIOXHbIX MOZENei NPOCTPaHCTBEH-
HO-BPEMEHHOr0 pacrnpegeneHns 04aroB CUMbHbIX 3EMIETPSACEHNIA, 6051ee 00bEKTUBHBIX U NPUEMIEMbBIX C UH-
YKEHEPHOM TOYKN 3PEHUS KOJIMHECTBEHHbIX XapakTepuCcTUK, ONpedenstowmnx XapakTep 1 YpOBEHb 0XMAAeMbIX
BO3ZIECTBUIA U METOAOB X KAPTUPOBAHUA.

Tak, B pamkax 06LLeii Hay4HOI MporpaMMbl MO OLEHKe CEACMMYeCcKOi 0nacHOCTM M CeiCMUYECKOro pu-
CKa, YCOBEPLUEHCTBOBAHMS METOA0B KONMNYECTBEHHOI OLEHKM NapaMeTpoB celcMmuyeckux Bosaenctamin B MG
HAH PA BeflyTcst uccnefoBaHns no pacCMOTPEHUIO 3afja4 C UCMONb30BAHMEM, KDOME TPAANLIMOHHBIX (CMeLLie-
HWe, CKOPOCTb, YCKOPEHME), TAKXKe MHTErpasibHbIX NapamMmeTpoB KonebaHui, Hanbosnee NoSTHO XapakTepu3yHLLIMX
3HEepruio BO3AENCTBNA.

KntoueBble cnoBa: 3eMneTPACEHNE, CENCMUYECKOE PaiiOHMPOBaHNe, 04aroBas 30Ha, CEAICMUYECKOe BO3-
NeNCTBNE, YCKOPEHME TPYHTA.

Ins umtuposanus: B.T. MpuropsH, k. K. KapanetaH, K. C. KasapsH, P.C. CaprcaH Ceiicmuyeckas onac-
HOCTb TEPPUTOPUN APMEHMI: HOPMATUBHbIE KapTbl PanoHMPOBaHKs. MpeasapuTenbHbIi BapuaHT HOBOI KapTbl
OCP // leonorus u reogpusuka Hora Poccun. 2019. Tom 9 Ne1. C. 71-83. DOI: 10.23671/VNC.2019.1.26789.

BeeaeHMe: nctopust CoO3AQHUS HOPMATUBHbBIX KApPT OCP PA

3a mocaeqHue AECATUIETUS CYIECTBEHHO BO3POCIO BHMMAHHUE K BOIPOCAM 3€M-
JEeTpsICeHUI U celicMuueckor O6e3onacHocT obmiectBa. OO0 3TOM CBHIETEIBCTBYIOT HE
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Puc. 1. Kapmui ceticmuueckozo pationuposanus Apmanckoi CCP no 0b630pHvim kapmam
ceticmopationupogarus CCCP: 1940-20 200a (a); 1949-20 200a (6); 1957-20 200a (8) /
Fig. 1. Seismic zoning maps of the Armenian SSR compliles according to the maps of seismic zoning of
the USSR: 1940 (a); 1949 (b); 1957 (c)
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TONFKO HAIIMOHAIbHBIE MMPOTPAMMBI [0 U3YUEHHUIO 3TOM MPOOIEeMBbl, HO U OONBIINE yCH-
JUSL ¥ UHULIMATHBBI PA3IMYHBIX MEKTyHAPOIHBIX TYMAHUTAPHBIX OPTaHU3AIIUN.
YnopsgoueHHbIE HayYHO-UCCIEI0BATENbCKIE PAOOTHI, C IETBI0 CO3MaHUs KapT celic-
Muueckoro paiionupoBanus teppuropun ObiBiero CCCP, Hayanuch B 40-e roasl. Tak,
COINIACHO CBEJICHUSM, MpUBEICHHBIM B [Mensenes, 1969] BnepBbie 11 MPaKTUYECKUX
1eJIel aHTUCEHCMIUECKOTO CTPOUTENBCTBA, CEHCMUYECKOE palilOHUPOBAHIE TEPPUTOPUU
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Puc. 2. Cxemamuueckue kapmul cericmuyecko2o pationuposarus meppumopuu Apmanckou CCP 1968-20
200a (a) u 1978-20 2o00a (6) /
Fig. 2. Schematic maps of seismic zoning of the territory of the Armenian SSR for 1968 (a), 1978 (b)
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Puc. 3. Bpemennas cxema obuge2o ceticmuiecko2o pationuposanusi meppumopuu Apmsncxot CCP
[Tabpuensin u op., 1989] 1— 30na BO3: M=6,7-7,0, compsicenust 6 9-10 6annos. Obnacmu compsicenuii:
2—696an10s, 3 —6 8 bannos/

Fig. 3. Temporary scheme of the general seismic zoning of the territory of the Armenian SSR (Gabrielyan
etal. 1989) 1. GSZ zone: M = 6,7-7,0, 9-10 intensity by MSK. Areas of shock: 2-9 intensity, 3-8 intensity

Puc. 4. Cxemamuueckas demepmMuHUCmu4ecKkas Kapma pauoHuposanus meppumopuu Apmenuu
cocmasnennasn 6 1989 2. nocie Cnumarckozo semnempscenus 1988 2. (asmop Llebanun H. B. u op.) /
Fig. 4. A schematic deterministic map of zoning for the territory of Armenia compiled in 1989 after the
Spitak earthquake 1988 (author Shebalin N. V., etc.)
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CCCP 6bu10 BinonHEHO B CelicmonornyeckoMm uncturyre AH CCCP B 1937 ., u odu-
LIMaJIbHO NIPUHATBIE CXEMbI pAaHOHUPOBAaHKA BOLLIM B [IpaBuia cTpouTenbeTBa B celicMu-
YECKUX panoHax.

3areM KapThl OblTH oyOnukoBaHbl B 1949 u 1957 rr. Bee onu cocTaBnsiinch B Mac-
mrabax 1:5000000, HO omMyOIMKOBATUCH B €111€ MEHBIINX MaciiTadax. BEIKOMUPOBKH U3
HuX B npenenax ApmsHckoit CCP npusenens! Ha pucyHke 1 (a — B) [IIupy3zsH, 1969].

Kapruna, orpakaromas CEeiCMMYECKYI0 HHTEHCUBHOCTD Ha 9TUX KapTax JOCTaTOYHO
IPOTUBOpPEYMBA (BIIPOYEM, Kak M B nocuenyromux kaprax OCP tepputopun ApmeHun).

C nenpro0 yCTaHOBIEHUS €IMHOIO NOAXOAA K CO3AAHMIO KapT CEHMCMUYECKOTO pail-
OHHPOBAHMs TEPPUTOPUHU COIO3HBIX PecmyOnuk Oblia pazpaboTaHa M peKOMEHOBaHA
«MHCTPYKIMSA IO CENCMUYECKOMY PAlOHUPOBAHUION.

Kapra ceiicmuueckoro paiionnpoBanusi teppuropun ApmsHckon CCP 1968 r., co-
CTaBJICHHAs1 HA OCHOBAaHUM CEHCMOI€0JIOTHYECKUX, CEHCMOTEKTOHNYECKUX, MHKEHEPHO-
ceiicMOJIOrnYecKHX U JIp. JaHHBIX, OblJIa YaCThIO OOLIEH MporpaMMBbl IO CO3/IaHUIO KapT
ceificMHYeCcKoro pailOHHPOBaHMsI TEPPUTOPHH COIO3HBIX Pecrybnuk [CelicMuueckoe paii-
OHHUpPOBAHHUE..., 1968].

Otnnyne 3TOM KapThl OT KapThl CEHCMUYECKOrO pailoHupoBaHus 1957 r. 3aximoya-
JOCh B TOM, YTO ObLIa HEeCKOJIbKO pactmpena VIII-0annpHas o6nacTb B ceBEpO-BOCTOU-
HOM HaIlpaBJICHUHU U BBeJeHa y3kas VII-0aiibpHas 30Ha B I0ro-3anaHoi 4acTH.

CocraBieHHast 10 TOMY K€ IPUHIUITY KapTa CEHCMUYECKOTO palOHUPOBAHUSI TEPPH-
topun Apmenun 1978 r., omiMyanack OT KapThl CEHCMUYECKOTO pailoHupoBaHus 1968 1.
3HAUUTENbHBIM CMEILIEHUEM Ha 0T TPAHULbI 7- U §-0aJIJIbHBIX 30H, a TAK)KE UCKIIIOUEHH-
€M y3KOH 7-0ayibHON 30HBI IOKHOM 4acTH apakCHHCKON BIAJUHBI U BKIIOUEHHEM €€ B
8-0amnpHy0 30HY [CelicMuueckoe paiionupoBanue. .., 1980].

Cxemarndeckue KapTbl CEMCMHUYECKOTO PAaHOHUPOBAHMS TEPPUTOPUU APMSIHCKOU
CCP 1968-ro u 1978-ro rogoB npesacTaBieHbl Ha pucyHke 2 (a, 0).

ITocne karactpoduueckoro 3emiuerpsiceHust 7 nexaOpst 1988 r., mpoucuieniiero B
ApMeHMH, € LEJIBI0 ONIEPaTUBHOIO BOCCTAHOBJIEHUS Pa3pyLICHHBIX T'OPOJOB U HACEIICH-
HBIX ITYHKTOB B MAKCUMAJIbHO CXKaThble CPOKU (MpaKTHUECKU K Hadany 1989 1) cocTaBneHa
HOBasl CXEMAaTU4eCKasi KapTa CECMUUYECKOr0 palOHMPOBAHUS TEPPUTOPUN APMSIHCKON
CCP [I'abpuensH u 1p., 1989]. Kapra siBisiinack BpeMEHHOM 1 OblLIa COCTaBJIeHA MO CIie-
uaabHON MeToauke u erenje [CelicMuueckoe pailoHupoBaHue. .., 1980].

B tom xe 1989 rony 6bu1a moAroTOBIEHA U PEKOMEH/I0BaHAa BpEMEHHAas KapTa celic-
MUYECKOTO pailoHHpoBaHHs TeppuTopuu Pecmybmuku B macmrtabe 1:500000 (aBTop
[e6anun H.B. u ap.).

[Ipu coctaBneHnH TUX KapT ObUIM IUPOKO UCTOIB30BaHbl U YUTEHBI, TIOMUMO BCe-
ro, pe3yasraTsl obcienoBanus nocueAacTBuil CnuTakckoro semierpsicenus. Bes teppu-
Topust PecriyOnuku, B OTIM4Ke OT NPEAbIAYIIUX KapT palloHMpOBaHUs, Oblja MOKpHITa
30HaMU 8- 1 9-0aJIbHON HHTEHCUBHOCTH (pHC. 3, 4).

HoBble MmeTopOAOTMM MO NoCTpoeHuto KapTt OCP.
BAPUAHTLI HOBbIX KAPT CENCMUYECKOro PANOHMPOBAHMS PA

B MMOCJICAHHUEC ACCATHIICTHA BO BCEM MHUPEC CTAJIN IOABIIATLCSA BCC OoJbIIIe KapT 00-
mero CEHCMHYECKOTO paﬁOHHpOBaHHH, Ha KOTOPBIX BMCCTO TpaaWIIHOHHBIX 6ann013,
OoXXugacMas cericMuYecKasl OmacHOCTh BBIPAXKACTCA B KOJIMYCCTBCHHBIX ITOKA3aTCIIAX KO-
ne0aHui TPYHTOB — 4Yalll€ BCCTO B OXKXHUIACMbIX MAKCHUMAJIbHBIX 3HAYCHHAX YCKOPGHPII;'I
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Cxematimeckan Kapra celicMITMecKoro 30HHPOBAIA
TeppuTopin Peeny6iumkn ApMenisn

Schematic Map of Seismic Zoning
of the Therritory of the Republic of Armenia
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Puc. 5. Cxemamuueckas kapma ceiicMuuecko2o 30nuposanus meppumopuu Pecny6iuku Apmenus /
Fig. 5. Schematic map of seismic zoning of the territory of the Republic of Armenia

rpyHTa. Hanpuwmep, B Pecriy6nuke Apmenusi, onHoi u3 nepBsix cpeau ctpad CHI, Obiiu
pa3paboTaHbl ¥ BHEPEHBI HAIIMOHAILHBIE HOPMBI IO CEHCMOCTOHKOMY CTPOUTEIHCTBY —
CHPA 11-2.02.94 (rnaBusiii penakrop Xauusin 3. E. [CHPA, 2006]), B KOTOpBIX, TOMUMO
TPaJAUIIMOHHBIX 0aJIOB, OMTACHOCTH BhIpAXKalach Yepe3 OKUIaeMble MAaKCUMAaIIbHBIE 3Ha-
YeHUs YCKOPEHHM TpyHTOB A, (puc. 5).

OpHaKo METOONIOTHS MTOCTPOCHUS ATON KapThl, MPEATOKEHHAs TPYIIION CIIeIUaTH-
ctoB UT'MC HAH PA, UT'H HAH PA, EI'Y PA u n1p., B OCHOBHOM, OCTaBaiach MpexHEN.
Tonpko B OTIIMYKE OT MPEKHUX KapT, K 30HAM, COOTBETCTBYIOLIUM MHTEHCHUBHOCTSIM §,
8-9 1 9 6amIoB, MPUMHCHIBATHCH MAKCUMAIILHO 0KU/Ia€MbIe 3HaU€HUS YCKOPEHUI TpyHTa
CO 3HAYEHHUSMHU, COOTBETCTBYIOIIUMH A, TPUBEACHHBIM B MPEXKHUX (COIO3HBIX) HOP-
Mmax (CHullI-81), T.e. muisa 8-mu 6amnoB — 0,2 (g); 9-tu 6amnos — 0,4 (g) u BeITEKaroI1Iee 13
sToi apupmeruku 3Hauenue 0,3 (g) nans 8-9 6ammos [CHull, 1982].

B xonne 80-x — Hayane 90-x rofoB MpOULIOrO CTOJETHS CTalIM MPUMEHSTHCS HO-
BbIe pa3paboTaHHbIE METOJOJIOTUH U MOAXOMABI MO OIEHKE CeCMUYECKON OMacHOCTH H,
B YaCTHOCTH, METO/IbI CeiicMHUecKoro paitonnpoBanus. VcciaenoBanus Mo OLEHKe celic-
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Puc. 6. Kapma cevicmuueckoti onachocmu Kaskascrkozo pecuona /
Fig. 6. Seismic hazard map of the Caucasus region

MUYECKON OMAcCHOCTU U CEHCMUYECKOMY palOHMPOBAHMIO OA3UPOBAIMCH HA CO3JJaHHBIX
JIBYX B3aHMOCBSI3aHHBIX MOJICIISIX — MOJICJIA OYaroBBIX 30H U MOJIENIN CEHCMUIECKOTO (-
dexra [Ynomos, 2008; Xagusa, 2008].

B 1990-1999 1. mo pa3zpaboTaHHBIM HOBBIM METOJOJOTHAM ObLIa COCTaBIIEHA TIIO-
OanpHast KapTa CeHCMUYECKON OMACHOCTH 3€MJIM B PaMKaX MEXTyHapPOJIHON POTPaMMBI
«I'moGanbHast OTIeHKa celicMUYecKoil ormacHoCcTH 3emummy» o srunoir KOHECKO. Ha pu-
CYHKe 6 IpuBe/ieH (parMeHT 3TOH KapThl — KapTa celicMUIeCcKoi onacHOCTH KaBka3ckoro
peruona (Kpbsmm — KaBka3z — Konernar).

a=0.4g-0.5g

i a=0.3g-0.4g
| a=0.2g-0.3g
a=0.1g-0.2g

Puc. 7. Beposamnocmuas kapma ceicmMuuecko2o paoHupo8anus
meppumopuu Apmenuu, npednacaemas HCC3 PA (1999 2.) /
Fig. 7. Probabilistic map of the seismic zoning of the territory
of Armenia, proposed by the NSSP RA (1999).
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BapuaHT BepOATHOCTHON KapThl CEMCMMUYECKOIO0 palOHMPOBAHMS TEPPUTOPHUU
Apmenun B macmtabe 1:500000, npennaraemsiii HanmonansHo# city»k00i celicMuye-
ckoit 3amutel (HCC3) PA, no cytu, siBisuica AeTaabHBIM (parMEeHTOM KapThl celcMu-
yeckoil onacHocTH Tepputopun Kpsim — Kaska3 — Koneraar (puc. 7) [banacansu u ap.,
2004]. Ona coneprkana CyleCTBEHHbIE HEJOCTATKH, I0O3TOMY, HECMOTPSI HAa CTPEMIICHUS
aBTOPOB, He IpuoOpena craryc HopmatuBHOU kapTel OCP PA.

Ha ocHoBe pa3paboTaHHBIX M yCOBEPIICHCTBOBAHHBIX METO/IOB OLIEHKH ITapaMeTpPOB
BO3/ICHCTBHI C MPUMEHEHHEM OOHOBJIEHHBIX JAHHBIX, HOBBIX METOJIOB U TEXHOJOTHIi
KapTUpOBaHMs ObUIM cOCTaBlEHBI (B IM(POBOM BapuaHTe): KapTa celicMu4eckoi omnac-
HocTu Tepputopun B Macmrade 1:200000 (2002 r.) u BeposTHOCTHas KapTa ceiicMuue-
ckoro paifonupoBanusi B mMacmrade 1:500000 (2017 ). B kauecTBe MoAenu 04aroBbIX
30H ObljIa HCHOJIb30BaHA CXEMaTHYeCKasi KapTa CEHCMOI€HHBIX 30H C OLICHKaMU CelcMu-
YeCKUX MOTeHUIuanoB (M,,,,) OCHOBHBIX (BBIICJIEHHBIX) CTPYKTYpHBIX 31eMeHToB BO3,
cocrasineHHas corpyaaukamu UI'MC HAH PA [acnapss u np., 1999]. Yro kacaercs
Mozienu ceiicMudeckoro 3¢dexra, To B JTaHHOM ciiyyae ObUT MPUMEHEH KOMILICKCHBIH
MOJXO/T — OBLT MCTIONIB30BaH Psii U3BECTHBIX Mozeneit A, =f (M, R) naubonee nmomxoms-
IIMX K perHoHaNbHBIM ycioBusaM [['puropsn, 2003, 2014; I'puropsn, Kapanersn, 2008;
[Hreiin6epr, 1990; rteitnbepr u ap., 1993; Kotha et al., 2016; Cauzzi et al., 2015;

KAPTA CENCMMWYECKON
OMACHOCTM TEPPUTOPUM PA

Seismic hazard map
of the territory of RA

WTMC HAH PA 2018r.
Agtop - B.Ipuropss
IGES NAS RA 2018

Author - V.Grigoryan

YCJIOBHBIE OBO3HAYEHWA/LEGEND

OKHAAeMbIe MAKCHMATBHEIE SHATEH NS
YCKOPEHHIT TPYHTA — e /¢
Expected maximum ground acceleration - cm / s*
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Puc. 8. Jlemepmunucmuueckas kapma ceiucMuueckoli Oonachocmu meppumopuu Apmenuu 6 macumaoée
1:200000 (asm. B. I I pucopsn) /
Fig. 8. Deterministic map of the seismic hazard of the territory of Armenia at a scale of 1: 200000
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HncriryT Teodnminkan it nuxenepHOil celcMonori
wmennt A.Hazapora HAH PA
ore. nen, B puropau

A. Nazarov Institute of Geophysics and

Engineering Seismology of the NAS of the RA
principal investigator V.G Grigoryan

CelicMigecKkie 30HbI / Seismic zones

OKHIAeMbIe MAKCHMA/IbHbIE YCKOPeHHA TPYHTA
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Puc. 9. Beposmnocmuas kapma OCP meppumopuu Apmenuu 6 macuwmade 1:500000 /
Fig. 9. Probabilistic map of the GSZ of the territory of Armenia at a scale of 1:500,000

Chiou, Youngs, 2014; Boore et al., 2014; Campbell, Bozorgnia, 2014, 2008; Joyner,
Boore, 1981; Smit et al., 2000, u ap.].

Mertoauka cocTaBlieHUs KapT MoIpoOHO onucana B padorax [["acnapsia u np., 2004;
I'puropsn, 2005].

Kapts! ceiicMuyeckoil onacHocTu Tepputopuu ApMenun B Maciradax 1:200000 u
1:500000 npuBeneHBI COOTBETCTBEHHO Ha PUCYHKAxX 8 1 9.

3amaya JambHEMIINX UCCIIEIOBAaHUHM COCTOUT B PAaCCMOTPEHHUH OoJiee CI0XKHBIX MO-
Jieneit MpoCTPaHCTBEHHO-BPEMEHHOTO PACIIPEACTICHHS 04aroB CHIIBHBIX 3eMJIETPSICEHUH,
Oonee OOBEKTUBHBIX U IPUEMIIEMBIX C MHKEHEPHOM TOYKHU 3pEHUS KOJIUYECTBEHHBIX Xa-
PaKTEPUCTHUK, ONPEACIISAIOMINX XapaKTep U YPOBEHb OKUIAEMbIX BO3ICHCTBUI U METOIOB
UX KapTUPOBaHMUS.

Tak, B paMkax o0mieil HayqHOI MpPOrpaMMBbl MO OIIEHKE CEHCMUYECKON OMacHOCTH
U CeMiCMUYECKOro PHUCKa, YCOBEPIIEHCTBOBAHHS METOAOB KOJIMYECTBEHHOW OIIEHKM Ia-
pametrpoB ceiicmuueckux BozaeicTuit B UTTMIC HAH PA Benyrtcs ucciienoBaHusi 1o
PacCMOTPEHHMIO 3a]1a4 C UCIIOIB30BAHUEM, KPOME TPAJAULIMOHHBIX (CMEIIEHUE, CKOPOCTH,
YCKOpEHHE), TaKkKe MHTErpalbHBIX MapaMeTpoB KojeOaHMii, Hanbosee MOJTHO XapaKTe-
pU3yIOIIKX 3Hepruto BosaercTeus [Kapanersan, 2012].

[IpoBoxsTcs MccnenoBaHus MO CO3/IaHUI0 KapT CEHCMUYECKOTO 30HUPOBAHUS TEp-
pUTOpUU ApMEHHH Ha OCHOBE OTIOPHBIX aKCEIeporpaMM 3eMIIETpsICEeHUI — B MaciuTabe
1:200000.

3AKAKOYEHMEe

Kaptsl celicMudeckoro pailoHUpoBaHUsS (CEHCMHMYECKON ONAacHOCTH), KaK OYEHb
BaXKHBII FOCYJapCTBEHHBIN JOKYMEHT CECMMUYECKOM 3alUThI, BO BCEX CTPAaHAX MEPHO-
JUYECKHU COBEPILEHCTBOBAINCH U KOPPEKTUPOBAIKCH. K MX COCTaBIEHUIO TPUBIIEKAIUCH
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Be/lylllMe B JJAHHOM 00JacTh HayuyHble OpraHM3alMi — CEHCMOJIOTUH, Teo(pU3uKH, reo-
JIOTUH U JIp.

B crarbe B XpOHOJI0rMYeCKOM MopsiiKe ObLTH PacCMOTPEHBI BCE KapThl 00IIIETo celic-
mudeckoro paiionupoBanus (OCP) Tepputopun ApMeHUH, CO3/1aHHbIC HAa CETOHSIIIHUIMI
JICHb.

ConocTaBUTENbHBIN aHAIN3 CO3JaHHBIX 10 Hacrosero Bpemenu kapr OCP noka-
3aJl, 4TO KapTHUHA, OTPaKaroIas CECMUYECKYI0 HHTEHCUBHOCTh HA 3TUX KapTax J0CTa-
TOYHO ITPOTUBOpPEUMBA. BMecTe ¢ TEM OHM NTOCTENEHHO COBEPLIEHCTBOBAINCH U KOPPEK-
TUPOBAJIUCh B CBETE HOBBIX, YTOYHEHHBIX JAHHBIX C IPUMEHEHUEM OIHOBPEMEHHO CO-
BPEMEHHBIX METOJIOB M TEXHOJIOTHA.

Ha ocHoBe pa3paboTaHHBIX M yCOBEPIICHCTBOBAHHBIX METO/IOB OLIEHKH ITapaMeTPOB
celicMUYeCcKUX BO3JEMCTBUI ¢ MPUMEHEHUEM HOBBIX METOJOB KapTUPOBaHUs ObLIU CO-
CTaBJIeHbI (B LIU(PPOBOM BapuaHTe): KapTa CEHCMHUYECKOr0 palOHUPOBAHUSI TEPPUTOPUU
Apmennu B macmtade 1:200000 (8 2002 romy) ¥ BEpOsSITHOCTHAS KapTa CEHCMUYECKOTO
paitonnpoBanus B Macmrade 1:500000 (B 2017 roxy).

CocraBneHHas HOBasl KapTa Tepputopuu ApmeHuu B Macmrtade 1:500000, 3nauu-
TEJIBHO OTIIMYAETCS OT IEHCTBYIOLEH 0 HACTOSALIETO BPEMEHN HOpMaTUBHOM KapTel OCP
(Bxirouennoit B CHull). Ha Heli BnepBbie BbIJIE/IeHA 30HA C 0KUAEMBIM MAKCUMAabHBIM
3HaYeHHEM yckopeHus rpyHta — 0,5 g, ¢ ykazaHueM NapajjIeIbHO COOTBETCTBYIOIINX
3HAUEHUH MHTEHCUBHOCTHU JJIS BBIACICHHBIX TpeX 30H (1o mkane MSK-64).
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Abstract: In the article we made a chronological and detailed comparative analysis of general seismic zoning
(GSZ) maps compiled in different periods for the territory of Armenia.

Based on the developed and improved methods for assessing the parameters of seismic influences and
using modern methods and technologies for assessment and mapping of seismic hazard (zoning), a probabilistic
map of seismic zoning for the territory of Armenia at a scale of 1: 500,000 was compiled. The map is based on the
models of possible seismic sources with estimates of seismic potentials (Mmax) of the basic structural elements
(compiled by the staff of the IGES NAS RA) and the seismic effect.

The proposed version of the GSZ map of the territory of Armenia differs significantly from the current
normative map. A zone with the expected maximum values of ground acceleration — 0.59 is allocated on it for
the first time.

The task of further research is to consider more complex models of the space-time distribution of strong
earthquake sources, more objective and acceptable (from an engineering point of view) quantitative characteristics
that determine the nature and level of expected impacts and methods of their mapping.

Thus, within the framework of the general scientific program for the assessment of seismic hazard and
seismic risk, the improvement of methods for quantifying the parameters of seismic effects in the IGES NAS RA,
research is being conducted to consider problems using, besides traditional (displacement, speed, acceleration),
also integral parameters of vibrations, the most fully characterizing the impact energy.

Keywords: earthquake, seismic zoning, source zone, seismic impact, ground acceleration.

For citation: Grigoryan V. G., Karapetyan J. K., Ghazaryan K. S., Sargsyan R.S. Seismic hazard on the territory
of Armenia: seismic zoning normative maps. Preliminary version of the new general seismic zoning map. Geology
and Geophysics of the South of Russia. 2019;9 (1): 71-83. (In Russ.) DOI: 10.23671/VNC.2019.1.26789.

References

1. Balasanyan S.Yr., Nazaretyan S.N., Amirbekyan V.S. Seismic protection and its
organization. Gyumri: “El’dorado”, 2004. 436 p. (in Russ.)

2. Gabrielyan A.A., Simonyan G.P., Piruzyan S.A., Geodakyan E.G. The new scheme of
seismic zoning of the territory of the Armenian SSR. News of Earth Sciencesr of the Academy of
Sciences of the Armenian SSR. 1989. Vol. 42. No. 4. pp. 3-10. (in Russ.)

3. Gasparyan G., Oganesyan A., Geodakyan E., Fidanyan F. Seismogenic zones of the
territory of Armenia and assessment of the maximum possible expected earthquakes. Sb. nauchn.
trudov. Gyumri, Publisher “Gitutyun” NAN RA, 1999. pp. 120-130. (in Russ.)

4. Gasparyan G., Geodakyan E., Grigoryan V., Oganesyan A., Oganesyan S. Seismic hazard
map of the territory of Armenia in a scale of 1: 200000 (preliminary version). Sb. nauchn. trudov.
Gyumri, Publisher “Gitutyun” NAN RA, 2004. pp. 184-192. (in Russ.)

5. Grigoryan V. G. On the dependence of the acceleration of ground vibrations during strong
earthquakes. Some regional features. National Academy of Sciences of the Republic of Armenia.
Earth Sciences. Erevan. 2003. Vol. 56. No. 2. pp. 47-50. (in Russ.)



Geology and Geophysics of the South of Russia 9(1)2019 ['eonorvs n reoguanka lOra Poccim 83

6. Grigoryan V. G. The main task of the theory of quantitative seismic zoning (on the example
of'the territory of Armenia). Earthquake engineering. Constructions safety. 2005. No. 5. pp. 42-44.
(in Russ.)

7. Grigoryan V. G. Comparative evaluation of the attenuation effect of the soil acceleration.
Geology and Geophysics of the South of Russia. 2014. No. 1. pp. 23-29. (in Russ.)

8. Grigoryan V.G., Karapetyan Dzh. K. Comprehensive analysis of quantitative parameters
of soil vibrations and assessment of their dependencies on earthquake magnitudes. Structural
Mechanics and Analysis of Constructions. 2008. No. 3. pp. 59-63. (in Russ.)

9. Karapetyan Dzh.K. Comparative analysis of the calculated curves of the coefficient of
dynamics P (T, n), obtained by various methods. Problems of engineering seismology. 2012. Vol.
39. No. 3. Pp. 33-40. (in Russ.)

10. Medvedev S.V. Engineering seismology. M. 1969. 283 p. (in Russ.)

11. Piruzyan S.A. Experience of detailed seismic zoning of the territory of the Greater
Yerevan District. Erevan, Publisher “Ajastan”, 1969. 91 p. (in Russ.)

12. Seismic zoning of the USSR. Edited by Medvedev S.V. M. Nauka, 1968. pp. 214-226.
(in Russ.)

13. Seismic zoning of the USSR. Methodical foundations and regional description of the map
of 1978. Ch. 17, Armenia. M. Nauka, 1980. pp. 131-137. (in Russ.)

14. SNiP II-7-81. SNiP II-7-81. Construction in seismic areas. Design Standards. M. 1982.
(in Russ.)

15. SNRA 1I-6-02-2006. SNRA 11-6.02.2006. Earthquake engineering. Design standards.
Erevan. 2006. 54 pp. (in Russ.)

16. Ulomov V. 1. Seismic hazard assessment and updating of engineering solutions. Earthquake
engineering. Constructions safety. 2008. No. 3. pp. 16-21. (in Russ.)

17. Hachiyan E. Applied seismology. Erevan, Publisher “Gitutyun” NAN RA, 2008. 491 p.
(in Russ.)

18. Shteinberg V. V. Ground motion during earthquakes. Problems of engineering seismology.
No. 1. M. Nauka, 1990. Pp. 47-67. (in Russ.)

19. Shteinberg V. V., Saks M. V., Aptikaev F. F. Methods for assessing seismic effects (manual).
RAS. M. 1993. 91 p. (in Russ.)

20. Boore D. M., Stewart J. P., Seyhan E., Atkinson G. M. NGA-West? equations for predicting
PGA, PGV, and 5% damped PSA for shallow crustal earthquakes. Earthquake Spectra 30, 2014,
pp. 1057-1085.

21. Campbell K. W., Bozorgnia Y. NGA-West? ground motion model for the average horizontal
components of PGA, PGV, and 5% damped linear acceleration response spectra. Eearthquake
Spectra 30, 2014, pp. 1087-1115

22. Campbell K.W., Bozorgnia Y. NGA ground motion model for the geometric mean
horizontal component of PGA, PGV, PGD and 5% damped linear elastic response spectra for
periods ranging from 0.01 to 10s. Earthquake Spectra 24, 2008, pp. 139-171.

23. Cauzzi C., Faccioli E., Vanini M., Bianchini A. Updated predictive equations for
broadband (0.01-10s) horizontal response spectra and peak ground motions, based on a global
dataset of digital acceleration records. Bulletin of earthquake engineering 13, 2015, pp. 1587-1612.
Doi:10.1007/s10518-014-9685-y.

24. Chiou B.S.-J., Youngs R.R. Update of the Chiou and Youngs NGA model for the average
horizontal component of peak ground motion and response spectra. Earthquake Spectra 30, 2014,
pp. 1117-1153.

26. Joyner W., Boore D. Peak horizontal acceleration and velocity from strong-motion
records, including records from the 1979 Imperial Valley California earthquake // Bull. Seismol.
Soc. Amer. — 1981. — Vol. 71. No. 6. — Pp. 2011-2038.

27. Kotha S.R., Bindi D., Cotton F. Partially non-ergodic region specific GMPE for Europe
and Middle-East. Bulletin of Earthquake Engineering 14, 2016. pp. 1245-1263.

28. Smit P., Arzoumanian V. and esc. The digital accelerograph Network in the Caucasus
// Earthquake Hazard and Seismic Risk Reduction. Kliwer Academic Publishers. — 2000. — Pp.

109-118.





