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IMpu nerasibHOM aHaIM3€ JIOKAJIBHBIX 0COOEHHOCTE I HAIIPSI)KEHHO-1e(hOPMHUPOBAHHOTO COCTOSIHUS B paM-
Kax reoMexaHnuyeckoii moaenu KOxxnoit KanudopHuu BeiaeneHa ObICTpOpa3BUBAIOIIASICS BHICOKOAMILIM -
TynHas aHoMasus nechopmallvu CIBUTa B MUHTEpBajle BepXHei 3eMHOi Kopbl (Ha rimyouHax 10 10 KM) — T.H.
“B3pBIBHOM KBaHT AeopMaliin’” — ¢ MAKCUMaJIbHBIM BO3pacTaHMeM aMILUIMTYObl Ha IBa MOPsIIKa B TeUe-
Hue 0.5 mec. [TogoGHbBIE “KBaHTHI” MOTYT SIBJISITHCS HEOTHEMJIEMBIMU 3JIEMEHTaMU BCETO TNIYOMHHOTO Jie-
¢dhopMalIMOHHOTIO IIpoliecca, CBSI3aHHOIO C CEMCMUYHOCTBIO. B paboTe 00cykaaloTcst KOJIMYeCTBEHHbBIE Xa-
PAKTEPUCTUKM TNIYOMHHBIX 1e(OpPMaIIMOHHBIX “KBAHTOB” U yCJIOBUS UX BOSHUKHOBEHUSI.
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MN3yuyeHure HaNIpsiKeHHO-Ae(GOpMUPOBAHHOIO CO-
CTOSTHUSI 36 MHOM KOPHI SIBJISIETCSI HEOThEMJIEMOI Ya-
CTbIO MOMCKA MyTeld MPOrHO3MPOBAHUS CEUCMUUeE-
CKOIf ormacHoCTU. BMecTe ¢ TeM IpsiMble THCTPYMEH-
TajJbHble DIYOMHHbIE HAOJIIONEHUS, OCOOCEHHO Ha
OOJIbIIMX TIyOMHAX, CUJIbHO OTpaHUYEHbI M HOCST
eAUHWYHBIN xapaktep (ckBaxuHa Ilapkdwunm) [1].
IToBepxHOCTHBIC HAOIIOACHMS PA3IUYHBIMU reopu-
3u4ecKumu [2, 3] u reogesndyeckumu [4—8] meTona-
MU [aI0T JUITh KOCBEHHOE MPEACTaBIeHNE O IIyOUH-
HBIX Je()OpMallMOHHBIX ITpolieccax. [TonbpITk 0OHa-
PYXUTh TIPEABECTHUKM CEHCMUUYECKUX COOBITHMI B
MPSIMBIX T€0Ie3UYECKUX U3MEPECHUSIX HA 3eMHOM MO-
BEPXHOCTU HE IIPUHECIU CYIIECTBEHHBIX YCIIEXOB
[9], u, no-BunuMomy, necopMaliMOHHbIE HAOIIOIE-
HUS Ha TOBEPXHOCTU 3eMJIM HE MOTYT OTPa3UTh OCO-
OeHHOCTU pa3BUTHS AeopManuii Ha IIyOuMHE, CBSI-
3aHHbIX, HAIPUMEP, C MOATOTOBKOM KPYMHBIX Cei-
cMuueckux coowrtuii [10, 11].

OnHuM un3 3(G@EKTUBHBIX CIIOCOOOB M3yYeHMUS
JTWUHAMUKHM TIIYOMHHBIX Je(dOpMarMOHHBIX IPOIEC-
COB SIBJISIETCS IeTalbHOE reOMEXaHUYECKOe MOACI-
pOBaHUE TEKTOHMYECKU-aKTUBHBIX PETMOHOB C HC-
MOJb30BAHUEM TAHHBIX O TEKYyIIEeH CEHCMUYHOCTU
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[12—16]. Hacrosimas paboTta BEITIOJTHEHA Ha OCHOBE
pe3yJIbTaTOB MOHUTOPUHTA HaMpPsSXXEeHHO-1e(hOopMU-
poBaHHoro coctostHus (H/C), mojry4eHHBIX Ha Teo-
MexaHudeckoit wmopenu FOxwHoit KamudopHuu,
BKJIIOYAIOIIE JAETalbHYI0 PpPa3JOMHO-TEKTOHUYE-
CKYIO CTPYKTYpPY, TeKYIIyI0 CEMCMUYHOCTb (puc. 1) u
CBOMCTBA 3€MHOI KOpbI, KaK 3TO KpPaTKO OIMCAHO
HUXe.

Monenb NO3BOJISIET TIPOCAEAUTh 3BOJIOLMIO Ha-
NnpstKeHHOo-nedopMupoBaHHoro cocrosinus (HJC)
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Puc. 1. PaziomHast TeKToHUKa (cepble JIMHUM, Oa3a qaH-
HbIX USGS) 1 celicCMUYHOCTD (3€JIeHbIe KPY>KKM, KaTaJIOT
ComCat) g ¢parMeHTa 00JIACTM MOIEIMPOBAHMS.
BiienHO-KOpUYHEBBIMU JIMHUSIMHM TTIOKa3aHbl O4arv Hav-
6oJiee CUIIbHBIX 36MJIETPSICEHU I B PETMOHE 110 UCTOpUYE-
ckuM maHHbIM. Ouaru coobiTust Pumkkpect 2019 1. u ero
dopiroka 1moka3aHbl IpKO-KpaCHBIMU JIUHUSIMU.
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B3PBIBHOW KBAHT IJTYBMHHOM JTE®OPMAILIMU 113

Ta6mmma 1. 3HaueHUs TeOMeXaHNYeCKUX TTapaMeTpoB (Moxesb Mopa-KymoHa) i 6 J1aTepalbHO-OMHOPOIHBIX CJIOEB,
3a/laBaeMble Ha HaYaJIbHOM 3Tamne nmoctpoeHus: moaenu FOxuHoit KanudopHuu (1o yueta moBpeKIeHHOCTH)

Monynb Yron N
Croii monmenu 00BEMHOTO Monyn, cagura, BHYTPEHHETO Cuennenve, JIOTHOCTD,
I'Tla o MIla Kr/™M>
cxarus, ['Tla TpEHUSI,

Cnoit 1 (L1) 17.3 8 26 20 2600
Bepxnsist kopa
Croii 2 (L2) 19.5 9 30 35 2700
BepxHsist kopa
Croit 3 (L3) 16.2 7.5 27 32 2700
CpenHsist Kopa
Croii 4 (L4) 14.5 6.7 25 29 2800
CpenHsist Kopa
Croii 5 (LS) 11.9 5.5 24 26 2800
CpenHsist Kopa
Croii 6 (L6) 18.4 8.5 27 30 2800
HuxHsis1 kopa

paccMaTpuBaeMoil 00JIacTH 3eMHOI KOphl. B miiaHe
00J1aCTh MOAEIUPOBAHU UMeET pa3zMep 645 X 560 km
(31°=36° c.ur. u 114°—121.2° 3.11.) ¥ IUCKPETU3UPYETCS
MPSIMOYTOJIBHOM CETKOM C 3jieMeHTaMu (siueiiKamu)
5 X 5 kM. Mogenb BKIIIOUAeT B Ce0sI IISITh CJIOEB 3€M-
HOM KOpHBI U JIUTOChEPhI, OXBaTbIBasi MHTEPBaJ IJIy-
OWH OT JHEBHOM MOBEPXHOCTU (C y4eToM pesbeda)
1o 35 xM; pa3oneHre B BEpTUKAIILHOM HarlpaBiIeHUMN
YBSI3aHO C reoMeTpHueid rpaHuI] CJIOEB, 3aJaBacMbIX
Ha OCHOBE MMECIOIIMXCSI T'SOJIOTMYSCKUX TaHHBIX.
Kaxxnomy c1010 IpuCBOEHEBI OIIpencaeHHBIe 3HaYe-
HUSI TeOMEXaHUYECKMX MapaMeTPoOB B paMKax yIpy-
rorracTuyeckoii Monenbio Kymona-Mopa: Momyib
oobeMHoro cxkatust K, momynb caura G, cleIuieHue ¢
Y yroJl BHYTPEHHETO TpeHus ¢ (Tad. 1).

PazmoMHO-6JT0KOBasI TEKTOHMKA PETHMOHA 3a1aeT-
cs C UCITOJIb30BaHMEM JaHHBIX JIMHEAMEHTHOTO aHa-
Jiu3a TyTeM BBedeHUs (PYHKIIMM MOBPEXICHHOCTH,
MYJIbTUIUIMKATUBHO KOPPEKTHpYIoleil (B CTOpOHY
CHIDKEHUS TIPOYHOCTH) 3HAYCHUS yKa3aHHBIX T'e0-
MEXaHUYECKUX CBOCTB B COOTBETCTBYIOILLIUX sTUeii-
Kax CEeTKHU C MeJTbI0 UMUTAIIMU OCIa0JICHHBIX y4acT-
KOB 36MHOI KOPBI B KaXKIOM M3 CJIIOEB MOIEIN (CM.
KapThl ITapaMeTPOB Ha puc. 2).

DyHKIUS TOBPEXISHHOCTU TTPEACTABISICT COOOIA
HOPMUPOBAHHOE TNPOCTPAHCTBEHHOE pachpeaese-
HUe Oe3pa3MepHOro IapaMmerpa, IIPUHUMAIOIIETO
3HayeHwus B nuarazoHe (0, 1) m paccyuTaHHOIO C MC-
MOJIb30BAHUEM KapT Pas3jioMOB, peybeda THEBHOM
MMOBEPXHOCTU M aHa/IM3a CIYTHUKOBBIX M300pazke-
HUIA.

Ha nepBom aTare reomMmexaHU4eCKOTro MOJASINPO-
BaHMS C MCIOJb30BaHUEM MPOTPAMMHOIO ITaKeTa
FLAC3D BwImonHsIeTCI pacyeT “cTallmoHapHOTO”
(HayaJbHOTO) HAMPSKEHHOTO COCTOSIHWSI MOMAEIU,
OTpaxalollero ee Ha4aJabHYIO ITOBPEXICHHOCTD, CBSI-
3aHHYIO C Pa3JIOMHO-0JIOKOBOM TEKTOHUKOM, YIUTHI-

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

BaroIIEro COOCTBEHHEIN BeC U IeliCTBUE pPerMOHallb-
HbIX TeKToHu4Yeckux cui. Ha mocnenyromniem srare
NPOBOAUTCS YUET TEKYILIEH celicCMUUYECKOI aKTUBHO-
CTH, 4TO PeaJin3yeTcsl B BUIIE NTePAllMOHHOM IpOo1ie-
Iypbl iepecyeta Tekyuiero cocrositius (HAC) mone-
Ju. I1pu 3TOM MPOUCXOIUT TOCea0BaTeIbHAsI KOP-
peKIMs 3HAYEHUMM TIeOMEXaHMYECKUX CBOMCTB
(Monyseit 00beMHOTO CXATHsI, CIBUTA, CLEIUICHUS 1
yrjla BHYTPEHHEro TPEeHUsI) TeX JIEMEHTOB (sTYeeK)
MOJIeIM, KOTOPhIE OKa3aJuCh 3aTPOHYTHI ceiicMuye-
CKMMU COOBITUSIMU B TPEXMECSIYHBINA BPEMEHHOI MH-
tepBai. MHGopMaLs o ceiCMUUYeCKIUX COOBITUSIX 3a-
nMcTByetcs u3 Karainora USGS ComCat (U.S. Geo-
logical Survey, ANSS Comprehensive Earthquake
Catalog (ComCat), https://earthquake.usgs.gov/da-
ta/comcat/); yIUTBIBAIOTCS BCE COOBLITHUS, ITOIIamal0-
1IKe B 00J1aCTh MOACIMPOBAHMS C MarHUTy1amMu M > 1
3a epuon B 3 Mec, IMpeAIleCTBOBABIIMX 1aTe MOJES-
JmpoBaHus. [1pu 3TOM MacCUB KOOPIMHAT TUIOLEH-
TPOB COOBITUI MPOELIMPYETCS HA CETKY MOJIENH, a T10
X MarHUTyAaM ONpEeNesioTCs 3HaYeHUsT BbIICIUB-
mreiicsa aHepruu. Jlajee moaydeHHbIE pacOpeaeIeHUS
SHEPIUM CIIAXKUBAIOTCSI W MCIIOJNB3YIOTCS IJIsl BBI-
YUCJICHUSI CKOPPEKTUPOBAHHBIX 3HAYCHU I (PYHKIINU
MOBPEXIEHHOCTU, KOTOpasi, B CBOIO OYepelb, Mpu-
MEHSIeTCS IJIsI KOPpEeKIUM MacCHBa IeOMeXaHU4e-
CKHUX ITapaMeTpPOB, C YYE€TOM 3aJICYMBAHUSI 3€MHOM
kopbl. IlocimeqHee oO3HAyaeT, 4TO €CAU B JTAHHOM
sYeiKe CeTKM He (DMKCHUPYETCs HOBBIX 3eMJIETpsICe-
HUIi, TO ee ITapaMeTphbl BO3BPAIAIOTCS K UCXOTHBIM
3HaYeHUSIM 3a 4 Mec. HakoHel, CKoppeKTUpOBaHHas
MOJENb UCTIONb3yeTcs s pacueta HoBoro HIC, T.e.
MOJIHOTO Habopa KOMITOHEHT TeH30POB HaMIPSIKEHUIA
n nedopmanuii. Ilocne pacuera pe3yabTUPYIOIINX
3HauyeHuit mapamerpoB HJAC onuvcaHHBIN UK I10-
ToMm 513
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Puc. 2. KapTbl HauaabHbBIX pacrpeesieHnii reoMeXaHUYeCKMX MapaMeTpoB JIs TPeX BEPXHUX CJIOEB MOJIEIN: MOMYJIb OOBEM-
HoTro cxkatus (a), MomyJib casura (0), cueruieHue (B) 1 yroit TpeHus (). HeomHoOpomHOCTH OTpakaroT pa3IOMHYIO TEKTOHUKY
pervoHa 1 moJiy4eHbl C MCITOIb30BaHUEM (DYHKIIMH TOBPEXICHHOCTH.

BTOPSIETCS [IJISI HOBOTO TPEXMECSYHOIO MHTEpBaia, B Hacrosieil paboTe BbISIBJICH U ONUCaH eAUHUY -
caBrHyTOoro Ha 0.5 Mec OTHOCUTENbHO MpEAbIAy- HbIH BCIUIECK MpUpalleHus1 NyOMHHON CABUTOBOM
1IETO. nedopmany, KOTOPBIN SIBISIETCSI OCHOBHOM 4aCThIO

JOOKJIAIBI POCCUMCKOM AKAJTEMUU HAYK. HAVKU O 3EMJIE  Tom 513  Ne I 2023
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I'pacdukyt THTEHCMBHOCTH e opMaly CABUATA
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WuTteHcuBHOCTD AedopMaliun
casura x107°

Puc. 3. M3onupoBaHHBIA BCILIECK MPUpaIleHUIA CABUTOBOM AeopMalliu IJIsk CI0eB BEPXHEM U CpemIHeil 3eMHOM KOPHBI, pac-
CUUTAHHBIN B paMKax reoMexaHndeckoit monenu FOxuoit Kamndopuum mo narepazam 0.5 Mec ¢ pacyeTaMu yepes3 Kaxkable
0.5 Mec (a) 1 pacnipeneseHe MaKCUMAaJIbHOM aMIUIATYIBI BCILIECKa I10 I1youHe (6).

Bcero aedopMallMOHHOTO Iponecca. s aHamm3a
BBIOpaH THIINMYHEBIN ceiicCMOaKTUBHEBIN pa3iioM KepH-
KanboH, Haxomsiuiics B HEIOCPEICTBEHHOM Ou-
30CTH K 3amnany ot T.H. Bocrouno-KanudopHuiickoi
CeiicmoaktuBHOI 30HbI (ECSZ) u saBnsionmiics ce-
BEPHBIM MEPUINOHAIBHBIM OTPOTroM pasjioMma lap-
JIOK Ha Jojirote okoJjio 118 3.1. Ha puc. 3 a mpencraB-
JIEH BCIUIECK MHTEHCHUBHOCTH CIBUIOBOI medopma-
uun (CIl), BBISIBJICHHBIM Ha JOKaJbHOM Yy4acTKe
pasioMa, a Ha puc. 3 6 — pacrpeneacHUe ero MakCH-
MaJIbHOM aMILIUTYIbI IO TJTyOrHE.

YHUKaNbHOI OCOOEHHOCTBIO TAaKOTO BCILJIeCKa
SIBJISICTCSI PE3KOE BO3pacTaHMe aMIUIMTYIBI IIpUMEp-
HO Ha 2 mopsiaKa OTHOCUTEIBHO (DOHOBBIX 3HAUSHMIA
(oxkosmo 1077) g0 MaKCUMAaJIbHBIX, IOCTHUTAIOLINX
5 x 1073 3a BpemeHHoIi nHTepBai B 0.5 Mec. Takue
BEeJINYUHEI TedopMalny Ha rimyornHax 8—10 KM cooT-
BETCTBYIOT CMeIeHUSIM mopsiaka 0.5 M, 1 mogoOHbI
MIpPOIIEeCC MOTEHIIMAILHO MOXKET SIBJISIThCS OTPaXKeHM -
€M T.H. TUXUX 3€eMJIETPSICEHU, HE MTPOSIBISIOIINXCS
CEICMUYHOCTBIO U IeopMallMsIMU Ha IIOBEPXHOCTHU
3emimm. CMeIIeHUSI Macc Cpelbl TAKOTO O0beMa M aM-
IUIMTYAbl UMEIOT YPOBEHb HEpruu mnopsiaka 10°—
107, 4TO COOTBETCTBYET 3HEPIUU, BbLIECIISIOLIECIACS
IpH 3eMJIETPSICEHUSIX C MATHUTYIOM nopsiaka 3—4.

JlaHHBIA BCIJIECK MOXKXHO Ha3BaTh “B3pbIBHBEIM
KBanTom I'myounnoit ledopmanuu™ (BKI'I1). Mak-
cumainbHas amiumiryna BKI] cooTBeTcTBYeT IIyOu1-
He nopsiaka 10 kM, T.e. TOI 001acTH, Tlie B OCHOBHOM
cocpenorodyeHa ceiicMuyHOCTh FOxHoit Kanudop-
Huu. [TomoOHbIe “KBaHTHL” HE OTpaxaloTcs B Aedop-
MAallMOHHBIX U3MEPEHHUIX Ha TTOBEPXHOCTU 3EMJIU U

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

BO3HHUKAIOT B MOJIEJIbHBIX pacuyeTax TOJIbKO IPH pa3-
BUTUM TJIyOMHHBIX JIe(pOpMallMOHHBIX IPOILIECCOB.
XapakTepHasl IJIMTEJIbHOCTb “KBaHTa” COCTaBJsIET
IIEPBHIC MECSIBI, a IIEPUOALI OTCYTCTBUSI BhIPasKeH-
HBIX nedopmanuii (mepuoabl “3aTUIlbS”) MOTYT J0-
CTUIraTb HECKOJIbBKUX MECALEB, KaK 3TO BUIAHO H3
puc. 4, Toe OpeAacTaBICHO IIPOCTPAHCTBEHHO-BpE-
MeHHOe pacripenenaenre nanaoro BKIJI.

Kak BugHo, “B3pbiBHBIe” TTpupameHuss CI mpu-
ypOUYeHBI K yuacTKy paszinoma KepH-KaHboH, UMeIOT
pa3Mepbl MOpsiAKa MEePBbIX NECITKOB KMJIOMETPOB U
MPEeACTaBIISIIOT (PparMeHT JOKAJIBLHOIO AehopMalii-
OHHOTO TIpolliecca Ha pa3joMe B TeUEHME OKOJIO TpeX
MecsIleB, HaunHas ¢ sueapst 2016 r.

DTO HeoTheMJIEMasl COCTaBHasi 4aCTb BCEro Ipo-
lecca paspylleHus1 pa3jaoMa, Korga WHIUKATOPOM
pa3pyLIEHUS CITyXKUT TEKYIasi CEUCMUYHOCTD, KOTO-
pass U TIPUBOAUT K TaKUM PE3KUM BO3MYIIECHUSIM
cABUTOBBIX Aecopmalinii. B nonrBepxxneHue naHHO-
IO TOJIOXKEHUSI Ha PUC. 5 MPUBEAEHBI paclpeaeaeHus
TEKYILIEU CEHMCMUYHOCTHU 32 TPEXMECSIUYHBIE UHTEPBa-
JIbl U CBsI3aHHbIe ¢ HUMU TipupartieHus CJI aist Bcero
pasznoma 3a 2018—2019 rr.

Bunno, yro BKIJI mostBiIsTioTes TOTIA M TaM, KO-
IJa OTCYTCTBYET CEICMUYHOCTD UJIU UMEETCS CIajl €€
aKTUBHOCTU. MHBIMU clloBaMu, nedpopMalivs He Ha-
KarnjauBaeTcss TaMm, e WAET paspyuieHue. B cBoro
oyepelb, BOBHUMKHOBEHUE JTOKAIBHOU nedopMaliuu
MPUBOJIUT K JAIBHEHAIIEMY Pa3BUTUIO TEKYIIIEN CEil-
CMUYHOCTH.

DTO IBEe CTOPOHBI OMHOTO IIpoliecca pa3pyLIeHUS
3€MHOI KOpBI MOA, J€MCTBUEM BHEIIHUX TEKTOHUYE-
Ne 1
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Puc. 4. [IpocTpaHCTBEHHOE paciipeie/ieHUe JIOKATbHOIO BCIUiecKa MpUpalleHui CIBUroBoi nedpopMaiiviu Ha ryorMHe Mmopsif-
ka 10 xm (citoii 2 BepxHeil Kopbl) Ha yuyacTke pasioma Kepu-Kanbon ¢ 15.12.2015 r. mo 01.05.2016 1.
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Puc. 5. ®parMeHT LUKIIA ITepepacripeneaeHui TeKyleil CEHCMUIHOCTU B 3-MeCSIYHOM MHTepBasie (3eMJIETPSICEHUsT C MarHU -

TYIOI B COOTBETCTBUU C pa3MepaMu CUHUX KpyXKoB) 1 BKI]]
noma Kepu-Kanson 3a 2018—2019 rr.

CKUX CWJI, KOIma ITPOMCXOIUT MepepacrnpencieHue
celicMrUYeCcKOoi sHepruu 1 nedopmaunonHoii. I1po-
BE€ICHHBIC pacyeThl MOKA3bIBAIOT, UTO XapaKTEPHbIC
nepuoabl TAKWX IepepacnpencieHuid, KaKk BUTHO U3

(3eneHble 006acTH) Ha IIyOMHe ropsinka 10 KM mist paiioHa pa3-

puc. 5, UMEIOT MPOHOKUTEIBHOCTh B HECKOJBKO
MECSIIEB, a paCCTOSIHUS, Ha KOTOPHIX IIPOUCXOIST Ta-
KUe B3aMMOMEHCTBUSI, VICUUCISIOTCS BEJIMYMHAMU
nopsinka 1—10 xm.
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Puc. 6. Monens pasnoma (a) u rpacduk nepexoa pasjioMa B HOBOE COCTOsTHUE paBHOBecus (0).

JaHHBIe BHIBOIBI Y OLIEHKU MOJYYEHBI TIPU aHa-
JI3e OTUHAMUKHN HAIPSDKEHHO Ae(OpMUPOBAHHOTIO
COCTOSJHHUA OAHOI'O THUIITUYHOTIO CEMCMOAKTUBHOTO
pasioma 1, BOOOIIIe TOBOPSI, TOJKHBI OBITH JOITOJTHE -
Hbl OOIIMPHBLIM aHaJIM30M B3aMMOJEUCTBUS ceil-
CMMYHOCTU W DIYOMHHBIX Ne(hOpMalIMOHHBIX MPO-
IIeCCOB Ha pa3MuHbIX pasinomax FOxkxHoit Kanudop-
HUMU 32 JJIUTEIbHbIE TPOMEKYTKU BPEMEHH.

Bcrtecku mpupamieHnii IyOMHHOM CIOBUTOBOM
nedopMallid MOXHO OOBSICHUTH Pa3BUTUEM CaMO-
MOAIEPXKUBAIOLLETOCS TTPOLiecca HEYCTOMYUBOCTU U
MEPEXOIOM Pa3IoMa B HOBOE HECMEXKHOE COCTOSTHUE
paBHOBecus [17]. B pe3yabTare HaKOIUIEHNE 3HAUM-
TEJILHBIX TIepeMeIeHUI U fedopMannii IpoOuCXoauT
0e3 celficMuueckoii aKTUBHOCTU, UTO XapaKTEPHO IS
TUXUX 3eMJICTPSICEHUI. DTU COOBITUS MENJIEHHOTO
MPOCKAIb3bIBAHUS JUISATCS OT HEJEJIb 10 MECSIIEB, TTO
CpaBHEHUIO C CEKyHIaMU W MUHYTaMM JJIsI 3eMJie-
TpsiceHuii. Tuxue 3emieTpsceHus1 ObLIM OTKPBITHI
OoJiee OIByX AecaTUiaeTuil Ha3an [ 18], korma B gekabpe
1992 1. 1Ba CKBaXXWHHBIX TEH30MeTpa HEJaJIeKO OT
paznoma Can-Aunnpeac B KaympopHum 3apukcupo-
BaJii COOBITUE MEJIEHHO nedopMaliu MpOaOJIKM -
TEJIbHOCTBIO OKOJIO HENIeNH.

1st uccenoBaHus mepexoaa pasjioMa B HECMeEX-
HYI0 (POpMy paBHOBECHUSI pACCMOTPUM YIIPYTUI CIOM
C pa3pe30oM UIMHOM 2a, Harpy>XKeHHBIM Ha OECKOHEY-
HOCTU CABUTAIOIIMMU ycwinusamu T, (puc. 6 a). Ha-
MpsKeHUsI, OEeMCTBYIOIIME B 30HE pasjioMa IMepel
pa3pyuieHreM, 3aMeHUM pacIlipenaeIeHHBIMU CUIaMU
B3aMMOJICIAICTBUSI OOPTOB paszpe3a. bymem cuuTath,
YTO OHU pacrpenesaeHbl paBHOMEPHO 1 YMEHbIIIAIOT -
Cs OT YPOBHS T, 10 YPOBHSI OCTATOYHON MPOYHOCTU
T, npu Kputnyeckoii aedopmarmu .. [ostomy B
HauboJsiee Harpy>keHHO# LEeHTpaJbHOM 4YacTu, Tae
MPEBBIIICHO 3HAYEHUE 0., UMEETCsT 00JIACTh C HIMPH -
HOW 2b, Tae CWJIbl CyXOTO TPEHUS paBHBI T,, a BHE
3TOI 30HBI JEUCTBYIOT CWJIBI T,. PelieHue 3amauu
IIO3BOJISIET CBSI3aTh PA3HOCTh HaNPsDKEHUM (T., — T,)
C pa3MepoM TpELIMHbl a, BEJIUYMHOU ®=bh/a u
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CKa4yKOM HampsKeHui (T, — T,;) MPU 3aJaHHOM 3Ha-
YEeHUH O, COOTHOIIeHUEeM [17]
(T =T _ 1

G 2l-vWi-o

X [56 _ 2wwln(%ﬂ N

TG ®

(T, — )

+ 20 %) arccos .
T

3neck G — MOOyJIb COABUTA Cpeabl, V — Ko3Ghdu-
nueHT IlyaccoHa.
Ananus BeipaxeHus (1) moka3bIBaeT, YTO YBEJIM-

YeHHE 30HbI C MOHU>XEHHOM IIPOYHOCTBIO ITPOMUCXO-
JUT B pEXKMUME CaMOIIoAACP>KMNBAIOILIIECTIOCA ITpoLiecca.

X

(1)

Ha puc. 6 6 o ¢popmyne (1) ipu G = 2x10" I1a,
1, =8x10" Ma, 1, =7.85x10" IMa, v = 0.2, 5, =2 X
x 10~* mocTpoeHa KpuBasi PABHOBECHBIX COCTOSIHUIA
pazinoMa (CIUIoIHAas YepHast JInHus). JIro0oii u3 To-
YeK 3TOM KPpUBOI COOTBETCTBYET HEKOTOPOE COCTOS -
HHE paBHOBECHSI CUCTEMBI, XapaKTepU3yeMoe Imapoil
3HaueHuil (1., — T,)/G u ®. PaccMorpum teneps Mo-
HOTOHHBIH IIPOLIECC HArpyKeHUSI OT HYJISI 1O COCTOSI -
HUSI, XapaKTepu3yeMoro Toukoii 1 mpu = * mocie
Yero JOJDKEeH IMIPOU30MTHU TTePeX0ol CUCTEMBI IO ITYHK-
TUPHOI JTUHUU B TOUKY 2. O0JIacTh, BhIICICHHAS Ce-
PBIM 1LIBETOM Ha puc. 6 6, COOTBETCTBYET BbIIEIISIIO-
ILIEHCs TIpYU 9TOM 3HEPruu. 3a TOUKOI 2 yBeIMYEHUE ()
OyIeT y>Ke MPOUCXOAUTH IPU BO3pacTaHUU HATPY3KH.
B MomeHT mepexona B TOYKY 2 HaKarIMBalOTCS Oe-
dbopmaunm, U CKavoK cMelleHuil (4] Ha pasmome
mHoMi 2a = 10 kM goctrraet 0.5 M, 9TO COOTBETCTBYET
BeIMYMHaM, TtorydeHHbIM 1j1s1 BKT (puc. 3).
PaccmoTrpenHast Moaeab 0ObsICHSIET BCILJIECKHU e
dopmanmu. Ecm Ha OTHEeNbHBIX yJacTKax pasjioMa
BOCITPOM3BOIUTCSI CUTYaLsl, ITOKa3aHHas Ha puc. 6,
TO MOXHO CKa3aThb, YTO IPU ) < ®* MPOUCXOAUT MPO-
pabaTeIBaHNE 30HBI pas3joMa, TpeOylollee yBeJImde-
HUSI HATPY3KU T,,, ¥ COIIPOBOXIAIOMIASICS celicMUYe-
CKOI aKTMBHOCTBIO MPU OTHOCUTEILHO HEOOIBIIMX
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nedopmaax. Ecam MBI HaxomgmMcs B COCTOSTHUN
® > OF, TO MIpolecc SBISIETCS CaMOITOIICPKUBAIO-
IMAMCSI M CONPOBOXIAECTCS HAKOIUICHWEM 3Ha4yM-
TEAbHBIX MepeMelleHU 0e3 ceCMUUYEeCKO aKTUB-
HOCTH, 9TO XapaKTEPHO IJIST TUXUX 3eMJICTPSICEHUI.
ITosyyeHHBIE B HACTOSIIIIEH pab0oTe KOJIUMYECTBEHHbIE
oueHku cBoiicTB BKI'Jl 1 nx B3auMoaeicTBUii ¢ jo-
KaJIbHOM TeKyllei CeliCMUYHOCTBIO JAIOT HOBYIO UH-
¢dopMaliio K MOHMMaHUIO IIYOMHHBIX IIPOLIECCOB
pa3pylieHUsI 3¢eMHOI KOPhI U JaJIbHEHUIIIEMY pa3BU-
TUIO METONOB TIPOTHO3MPOBAHUS CceCMUYECKOMN
OIIACHOCTH.
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INTENSE QUANTUM OF THE DEFORMATION IN DEEP CRUST, AS SEEN
FROM GEOMECHANICAL MODELING IN SOUTHERN CALIFORNIA

Academician of the RAS V. G. Bondur’, M. B. Gokhberg®?, 1. A. Garagash*’, and D. A. Alekseev®><*
4 [nstitute for Scientific Research of Aerospace Monitoring “Aerocosmos”, Moscow, Russian Federation
bSchmidt Institute of Physics of the Earth, Russian Academy of Science, Moscow, Russian Federation
“Moscow Institute of Physics and Technology, Dolgoprudny, Moscow Region, Russian Federation
#E-mail: alexeevgeo@gmail.com

In a detailed analysis of the local features of the stress-strain state within the framework of the geomechanical
model of Southern California, a rapidly developing high-amplitude shear deformation anomaly was identi-
fied in the upper crustal interval (at depths of up to 10 km) — the so-called “intense deformation quantum” — with
a maximum increase in deformation by two orders of magnitude within 0.5 month. Such “quanta” can be in-
tegral elements of the entire deep deformation process associated with seismicity. The paper discusses the
quantitative characteristics of deep deformation “quanta” and the conditions for their occurrence.

Keywords: seismicity, deformation, quantum, stress state, faulting of the Earth’s crust
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