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PaccMOTpeHsl pasfiuuiible MOLEAH 3eMJeTPACEHHH, OCHOBAaH-
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Tnasa 1|
 BBEJAEHHE
3. PO3EHBJ/MOT, L. JIOMHBUTILL

WikeHepHBI HACTHTYT # VIHCTHTYT reodmsuku,
Haunonanbnwii ynusepcnrer Mexcnkn, Mexuko

CraTbH, HaHCAHHBIE B NOCJAEIHHE HECKOJLKO JET, CYIEeCTReHHO ofora-
THJAH JHTEPATYPY HNO HHKEHePHOH CeACMOJIOTHH. DTa JHCUHIJIHHA Ppa3BH-
pacTCsl W JepecMaTpHBaeTcsi GulcTpee, uem GOJNBLIIHHCTBO APYruX OTpaciel
HAYKH, CBA3QHHHIX ¢ FPaXJIaHCKUM CTPOHTENLCTBOM. Paj dakTopos cnocob-
CTBOBAJ LIHPOKOMY Pa3BHTHIO CeACMOCTOMKOTO NPOEKTHPOBAHHSA: POXKACHHE
§ YKpeIJeHHe TeOPeTHYECKHX IIO3HIIMA TeKTOHHKH IUHT B 60-e roiel, BH-
3BaBlliHe NepeBOPOT B NPeACTaBJeHHSIX O BOSHHKHOBEHHH 3eMJIETPACEHHH M
OTKpHIBIIHE BO3MOXHOCTb NPE/CKA3aHHa ITHX SBJEHHH; OTUETJHBAS TeH-
JeHIus B HalpPaBJeHHR ONTHMH3aUMH Beeil HHXKEHEePHOR JeATeJhHOCTH, UTO-
neH36eXKHO MPHBOAHT K IEPeCcMOTPY YCTAHOBUBLIHXCS IIOLXONOB, OCOOEHHO:
B TeX 06JIACTSX, Ilie PElIeHHsT HMEKT BHCOKYIO CTelleHb HeONpedeNeHHOCTH;
pacuipeHHe PalOHOB JKHJIOH 3aCTPOHKHM M CONYTCTBYIOLIHX COOPYKeHHH 3a
cuer o6aacTefl ¢ BHICOKOH CCHCMHYHOCTBIO, TOCTABHBIIEE BONPOCH O He0l-
XOJMMOCTH TOBHILUIEHHS] SKOHOMHYECKON OTHAUM HCHOJb3YeMBIX 3eMelb H
yuera IPH3HAKOB CeHCMHYHOCTH, KOTOPHIM ROJIOe BPeMsl He YAENANOCh JOJ-
ZKHOTO BHHMAaHHA; 1e0OX0AMMOCTb CTPOHTEIbCTBA YHHKAIbHBIX COOPYXKEHHI,
paspylieHHe KOTODHIX MOXET HMeTb KaracTpoduuecKde MOCHeACTBHH, OCO-
6eHHO aTOMHBIX 3JIEKTPOCTAHUHA (B COOTBETCTBHH ¢ TpebGoBaHusiMu ofme-
CTBa OHH JOJXKHB OBITH 26COMIOTHO Ge3onacHbIME); paspaborka sdidbekTus--
HLIX METOZOB aHajau3a npob.1eM MeXaHHKH CIVIOUHHX CPell, 2 TAKXKE CepHi--
HOoe TNPOH3BOJCTBO anmapaTypwl, CIOCOBHOH 3aNHCHBATH CHJIbHBIE KoJeba--
HHA ¢ GeclipeleIeHTHOH TOYHOCTHIO, YTO 3aCTABUJIO CEHCMOJSOTOB NEPECMOT-
PeTb CBOM OLEHKH napameTpoB KoAcOanWN 3eMHOM NOBEPXHOCTH.

Orpomuas macca TeXHHYECKHX CTaTell SIBUJIACh OCHOBOM HECKOJBKHX.
LIPEBOCXOAHBIX Y4eOHHKOB H CIPABOUHMKOB, COJEePKAIUHX CBEJEHHs TI0 Ieo-
TEKTOHHKE, CeHCMO/IOTHY, aHaNH3y NOBEJEHHS COOPYIKEHHH H NPOEKTHPOBA-:
Hui0. PasyMeercs, HC Ha BCce BOMPOCH B 3THX 06AaCTSX MOJYYEHH HCHEPIIHI--
Balollile OTRETHl, HO COCTOSIHHE 3HaHMIl TaKOBO, UTO BLI3HIBAET HOCTATOYHOC
LoBepHe yurartend. llocneanuil yyBCTByeT, UTO eMy HpeIJaraioT 3ApaBhie
HAEH OTHOCHTEJbHO TOID, KAK M NOYEMY RO3HUKAIOT 3EMJETPSICEHMS, KAk
OHH NIPOABASIOTCS B Pa3JUUHLIX T'eQJOTHUCCKHX YCJOBHMSX H KaK COOpPYXe-:
HHST peardpyioT Ha JaHHHeE cnelHduHYeckne Bo3myleHus. Ol noka elle Ha--
XOIHTCH B 3aMeliaTedbCTBE: KaKHe M3 BOSMYLICHHH eMy cJeiyeT aHaJuzH-
POBaThb H yuuTHIBaTL MPH NPOSKTHPOBAHUH. B 3TOM M 3ax/iovaeTcs HeJdb Ha-
CTOAMEH paGoTE — IIOMOYE YHTATEJIO OCTPOHTE MOCT HAX NPOMNACThIO, KO--
TOpas cyulecTByeT MeXAy XapakTepHCTHKAMH 3€MJIETPACEHHH W TOBEAeHH-
€M COopyxenHii, 4To HeOOXOAUMO IS PAUHOHAJILHOTO TPHHSTHS peuIeHuil..

Korna mer ropopnm «cireyer» anajusupoBaTh W NPHHUMATbH PeLUEHHS,
MbHl NoApasyMesaem 3THYECKHH acmekT. dtoro mMm Oyaem uaberathb. Benn.
TaK WK HHaYe Kaxk/bifi HIDKEHep YCTAHABAWBAaeT CBOH Maciutal meHHocrel
" Ha 3Toi ocHOBe BHIOMpaeT NyTb PalHOHANLHOIO MOBEAEHHS, T. C. CTpe-
MHTCS CO34aTh ONTHMAJbHHE IPOEKT B PaMKaX 3TOro macimraba UeHHO-
creli. [Tono6uble MacITabbl y PasHBIX JIOACH PAa3/IMYHBl M 3aBHCAT OT TOM
MEPBI OTBETCTREHHOCTH, KOTOPYIO OHHM NPHHHMAIOT HAa cedsf. DTO BUAHO H3
TeX npepsapuTeNbHBIX COOGpaKeHHH, KOTOphie H3J0XeHn B raasBe 9. Onu



[naBa 2

3EMJIETPACEHHWSA H WX NTPOTHO3
1. JIOMHHUTL, C. K. CHHTX

Huctutyr reodusuxn, HannoHadpHbiil yHusepcurer Mekcnuku, Mexuke

2.1. CEHCMHYECKHE MPOLLECCHI

C pas3eaTHeM THNOTE3bl CHpPEIHHra — PACLIMPEHHA MOPCKOTO AHA —
ceifCMHYECKAsh aXTHBHOCTb CTajla paccMaTpHBATbCs Kak IofanbHBIf IIpo-
uecc. Jo 1960 r. noMuHHDPYIOLIEH TEeHAeHIMEHd B CEMCMOJOTHI ObUIO jellc-
HHe JHTOC(EpH Ha ceHCMHYECKHEe DerHoOHH!, B KaiKAOM H3 KOTODhIX aHaJH-
3HpOBANach CefCMHYeCKasg AKTHBHOCTb € HCHOJAL3OBAHHEM TPHHATHIX CHe-
unpHUeCKHX XapakTepHcTuK. KoMILIeKe 3THX XapaKTePHCTHK, BKJIOYAIOLIHA
JIOK2JIH3ALKI0, MATHATYAY H IVIYOHHY OYaroB HCTOPHYCCKHX 3eMJerpACeHMUIl,
Ha3biBaJICA CeliCMHYHOCTDLIO perHoHa. CHHTAJOCL, YTO KDPAaTKOCTh H MaJjas
IPOAOMKHATENBHOCTL NICPHOIA HCTOPHUECKHX 3amicel sBAAOTCA CIHHCTBEH-
HBIM peaflbHbBIM NIPENnATCTBHEM AJAA 1N0/AH0ro ACHHMAaHHA CEHCMHUHOCTIH A4H-
HOrQ peruoHa B TOI CTeNneHH, B Kakoif 3To H€06X(),ZII/IMO JUIA BPAKTHHECKUX
nesieh.

B wacrosuieit raase Mbl OGCYAHM HEKOTOpble COBDeMeENIbIE MCTOAW,
KOTOPHIE MCIOJb3YIOTCS AAfA NPOrHo3a 3eMaerpscennii. [lpeickasanune sem-
JETPACEHHH, BO3ZMOXHO,— ONHA, U3 APeBHEHIIHX NpOoGacM CeficMOMOriH; 01~
HAKO CYUIECTBEHHOTO Nporpecca B 3TOH 06/1aCTH He OblJIO AOCTHTHYTO B Te-
HeHnHe Gosee ueM cToJieTHA. B HaillH JHH, XOTst ¥ cOO61aN0Ch O HECKOJLKHX
YCHEUIHbX NpIMepax [pPeiACKa3aHHA OTAeAbHBIX 3eMJeTPSCeHHH, 3Tu pe-
3yJIbTATH MOKA ellle He O4eHb yCTOHuMBHL. CHCTEMaTHYECKHHE TIPOTHO3 3eM-
JeTPACEHHH NpPeACTaB/JALTCH Cefivac 3agayed, KOTopas MOXKCT OLITh pelue-
H2 B TeyeHHE Gamxalinnx HECKOJILKHX JIeT, XO0Td TOuHble MeTONh HpOI‘HO-
33 U TPAHWILI UX NPUMCHHMOCTH OCTAIOTCS NMOKa CIe B CTaIuH paapa()omn
1 O6CYXK LU,

’

2.2. MOILEJIM CEHCMHYECKHX APOILECCOB

®uspyeckuft npouecc — 3TO IMOCTEAOBATEABHOCT sBJCHMNIl, ynpasdise-
MBIX BPEMEHHBIMH H MPOCTPAHCTBEHHBIMH 3aKOHOMEPIOCTSIMH.

PaccmarpuBas 3emaerpsiceiHe KakK OXHH H3 (DH3HYECKHX NPOUECCOB,
MB MOXKeM TIpeJCTaBUTb €ro B BHie ABYX THIOB MoJesJeH: JUHAMHUIECKHX I
CTOXACTHYECKHX. DTH /Ba BHJAA TEOPETHUECKHX HOCTPOElHil B3aHMOI00101-
HAITCA: yeM O0Jplle MBI 3HAEM O JMHAMHKE IPOUecca, TeM MeHbue Tpely-
I0TCH CTATHCTHHECKNC NCCAel0BaHus.

Tounble HHCTPYMEHTA bRble HAGMIOAHHS 33 3eMJETPSICEHHAMY BCAYT-
€A ¢ Hauaja BeKa — 3TO CAHIUKOM KOPOTKHIi MEPHOX MO CPaBHEHHIO C Mac-
wrabom reoaorngeckux coGuiThi. TouHas perucTpauysa i JAOKaJIU3aUUSL MUO-
FOYHCJIEHHEIX CAa0biX 3eMAeTpACEelHH, PONCXOAAUINX CIKCTOIHO B CeHCMH-
YyeCKHX paHOHaX, TAKXKe He UMeIOT GOJBUIOH LEHHOCTH AJS CTATHCTHKH, Tak
KaK 96% celicMHYCCKOH 3HeprHH B raobajbHoM maciuitafe BbicBOOOKIALT-
Cf NPY KPYITHEIX 3eMJIeTPACCHUAX — € MATHHTYA0H 6,5 u Boie. Munimu cio-
BaMH, XapaKTCp CEHCMIYECKIIX MPOLCCCOB NMOUTH MOJHOCTBIO ONpereadsrcs
COOMTHAMH, BCCbMA DEIKHMI B MacuiTafax vyenoBeueckod muanH, B 3Tux

7



©06CTOATENbCTBAX NOCTPOCHHE PAaBOTOCMOCOOHOR MOZeNHM FpPOrHO3a 3eMJe-
TPACEeHHH 3aBHUCHT B 3HAYHTEJbHOH CTEMNEHH OT YCHEXOB B MCC/AEJOBAHKHA JHU-
_HaMHKH Npouecca, BKJA0uas oOilufi MeXaHH3M BO3HHKHOBEHHS 3eMJeTpsce-
Haii 1 (QH3lYeCKHe H3MEHEHUH, KOTOphie NMPOUCXOAAT B pafoHe ouara repexn
3€MJIETPSICRHHEM.

2.2,1. MEXAHHU3M 3EMJIETPSICEHHA: TEOPHUA PHIA

3emseTpsiCeHHe — 3T0 TPAH3HUT IHEPTHH B JHTOcdepe, JOKAIH30BAHNbEL
H3DEIB MEXAHKYECKOR 2HEpruy, KOTOpas pacHpoCTPaHAETCA B CTOPOHEI OT
QoxaabHoil 06aacTH B BHAE ceficMuyeCKHX BONH, DokanbHbie obiacti Hedo-
CTYDHE! RJISL IPAMOro HabnioAeHus, OCKOJALKY PACRORAraloTCs BHYTPH 3eM-
au, Ha raybuHax po 700 kM. Bouab-
as 4acTh HHMOPMAUHH O Mexa-
s | HU3ME 3eMJETPSICEHHN, KOTOPOH MBI
! } a ! pacnosiaraeM, OCHOBaHa Ha aymafiu-
ﬁ—*"—h TN } o 3¢ CeHCMHYeCKHX BOJH, 3aIMHCAH-
HBIX CTAHIHUSIMH HA JIOBEPXHOCTH.
b i » b ( b’ Gaua u3 Haubojee paHHUX AH-
l HaMUYCCKHX MOResell MexaHusma
3eMJICTPACEHHH POAMIACH B PE3YJib-
TaTe COTPYAHMUCCTBA TCOJOTAa IJH-

:
L

Puc. 2.1 Mojacar yapyroit ormauu  gas
3eMJACTPACCHNY CO CABHIOBBIM CMCLICHHCM

(naan). Tlo Puay (1910]. apto C. Jloycona u uHiKeHepa-cTpo-
@ — B YCAOBHSIX OTCYTCTBHS RedopMaiuir: nps- HTENH Fappn ®. Puga. Cocrasaes-
Mas G—-Q' NEDUCHAMKYNSDHE K JIIHH pasao-
Ma, O --8 YGIOBMRX Rakomieiuelics .ue(tllijpma- Hasi vimh B 1908 r. MOJENb pagaoMa
WM AWHHS @~—a 2CHMMETPBYHO  Ae(OPMHPO- CaH.Aaneac Gasupyercst ua cae-
pawa, b—b' NEPREHAMKYJAAPHA K JHENK pPasio-
Md; 8 -- 4ehOpMaAnRKU  BLICBOSOKIACHN @  pe- AYOINHUX TTOJOKEHHAX.
BYABTATC [OKBHIKKH 1O PAIIOMy 1 yupyroii .
oTpauH, b--b' nns(ajl,lnnmpceﬂcr«){’mecxyb nyma- l 3CMJ1€TDHCEHII‘FI HPOHCXO
BHXKKY. TIYRKTAPOM loKasasa JAHHHA paajoMa AAT B TOT MOMEHT, KOraa .H-

Tocepa  PACKaAnbIBaeTCA  BAOJb
OOBEPXHOCTH, KOTOPAS MOXKeT ObITL OnpelescHa Kak TeoJOrHUecKHi
pasaoM.

2. 3emieTpAceHHIO NpPEAUIECTBYET NOCTENGHHOEG HApacTaHue YHIPYTHX
HRUPSHeHHi 1o obe CTOPOHE pasJoma.

3. Bo Bpems 3eMAeTPACCHHA ABE CTODOHH DA3JIOMA- BSaHMHO Iepeve-
WAIOTCH HAa BEJHYHHY, KOTOPAg TOYHO COOTBETCTBYET NONHOMY CHAITHIO YII-
PYTHX HanpaxkeHUH BRONL pasnoma (puc. 2.1).

ITpoucxoxaeHne HEPruy, AKKYMYJNHPYOWEHCs y pazaoma, NoxpolHo
He ofcyxjaanoch B paGore Puaa —oTciofa ¥ OGBHHEHHS B «MHCTHUM3ME>,
BLUIBHHYTBHIE IIPOTHB HEro HEKOTOPBIMM Treosioramid, Hanpumep, Martysasa.
Oprako npumepHo ¢ 60-X rofoB ocTaerca Bce MeHbUIe COMHEHHH B TOM, 4TO
-OCHOBHbBIE MOAENN IIATOTCKTOHMKH YXKe COmepxatucb B TeopuH Puga:
«ERMHCTBEHHBIH ItyTb, KOTOPBIM MOTYT DaspgmuICs YKa3aHHBIE HAMpsKe-
HHST,— 3TO OTHOCHTEJ]bHOE NEepPeMellleHHe 38MAH Ha ITPOTHBONOJOMKHBIX CTO-
poHax pasjioMa W Ha HEKOTOPOM PACCTOSIHHHM OT Hero. Mbl IPHXOAHM K BUI-
BOAY, 4TO HaNPTAKCHHUs PA3IPAUUANCH NOCPEACTBOM MEIJEHHOTO OTHOCHTEIb-
HOTO CMELIeHUsI 3eMJIY Ha IIPOTHBOMOJOXHBIX CTOPOHAX PA3NOMA W NPAKTH-
4eCKil NapasiedbHO €My H YTO 5TH CMELeHHsT PACHPOCTPRHIAIICH HA 3HAYY-
TejlbHOE paccrosnde oT pasdoMa» [Reid, 1910].

Marepuas, HCNOAbL30BaHHEIHA PuoM ANS NOCTPOEHHS CBOeH MOJENH.
OBi1 TMOYTH TIOAHOCTBIO OCHOBAil HAa TeOJC3HYECKRX naMepeHnsx. Puc. 2.2
00061IACT FCOAe3HUCCKIe HAGMOACHHA 33 NepeMellleHHSIMH [OBEPXHOCTH
3eMJTH, HCHOJAbI0BAHHBIC Pl{,:'l().\'[ AA49 BOCHPOH3BCACHHA HAUYAJbHOIO pacnpe-
JleqielMs HanpsKeHHd Bioab pasaoma Cau-Auipeac., D sabaonenns 6a-
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Puc. 2.2. Ilnan reoge3nyeckHx TNepeMellieHHH OTHOCHTEAbHO 6a3oBON Jumui ropa Moxo --—-
ropa [pabao (Beperoswic xpefrh, Cpeanss Kaandopuus) («OTeer o 3cMaeTpsccHrH
B Cau-®panuucxo», 1910]

! —pasnon 1906 r.. 2— nBuxenua 1906 r,; 3.—nocnepoparcsibBhle NBHXcHEA 1898 n 1906 rr; 4 -
CyMMapHule ABHXends 1898 u 1906 rr.

3MPOBAJHCH HA pas3/MUHAX B NOJOXKEHHH DENepoB MEXIY TPHAHTYASUHIMH
1874—1892 u 1906—1907 rr. :

Penepa pacno/oxeHbl He B OfHY JHHHIO, a pa3MelleHsl Ha 3HAYUTeJb-
HOH TJIOIMaAK K ceBepy M ory oT mupoTh Can-®panuucko. Pux npeanono-
XK, uTo pazbpoc RabnwJeHHA MOKeT OBITh aNNPOKCHMHPORAB TMIaLKOM
KpHBOH, Kak MOKazauno Ha puc 2.3. BO3MOXKHOCTH CyIIeCTBOBaHMS BTOPHY-
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RbEX Pa3pLIBOB B TO BpeMs He HCcaefoBanach, B HaiuM ARM mpejcTaBAseTCA
fosee eCTeCTBeHHHIM paccMaTPHBATh OOLLHE epeMelleH s KaK KOMOHHALHIO
cMellleHHil, NPOHCIIEIIIHX B pe3yJbTaTe CeHCMHUYECKHX TOJYKOB H Kpuna
no pasnomy CaH-AHApeac M CHCTeMe BTOPHYHBIX Pa3pHIBOB, CEKYMIHX BeCb
paiion. CMemieHus 10 GOKOBBIM pa3pbiBaM MOTYT OBITh HaNpaB/JeHs [OX
PA3HHIMII YLAaMH K OCHOBHOMY BEKTOPY, MO3TOMYy 0KasaJoch, HalpHMmep,
UTQ TPHANTYIAIHONHK TyHKT MayHt-
8 Tamanunafic caABHHYICT Kak Obl Hasapn
(x tory) 3a mepHOA MeXIY CheMKAMH
DE=2iqyr 1851—1866 n 1874—1892 rr. [tono6-
Hble HaOJdIORCHNS TNO0Ka3ptBaloT, 410
pacnpesie/IeHHC HaNPSIKeHUu# B palone
66110 GoJsiee CJOXKHBIM, UCM TPENCTaR-

e “UMIH_ce0e Pra u Jloycod.
== Bpyn [1974] mpeasoxua momu-

g ——

—~—Papannon

——

s ¢ ¢uuupoBarb Teopuio Puiaa ¢ yyetoM
3s COBpPEMeHHbIX IIpeACTaRJCHAI: 1) ayu-
2D 1ero TOHHMAHHA TPUHCXOXKICHHSA pe-

e & FHOHAJBHBIX HANPSKEHUIT B CBETC Pa3-

D,E: BUTHST MJIKTOTCKTOHMKH; 2) OTKpBLITHS

ABJeHMil Kpuna 11 3) pacluupeHus uil-
Prc. 2.3. I'conesnueckne nepemewmenns npyn  1epBana BO3MOMHBIX  HANPAKECHHH,
semaeTpsicennn 1906 r., cnpoexTtHposan-  KOTOPBIC MOTYT Bbi3paTh 3eMJeTpaAce-
HBIC HA NJOCKOCTb, NEPHesiMKyAspuyio K  gHpe. .

pasnomy Can-Auppeac. [To Puay (1910l K 3TOMY MOXLO L06aBUTb, 47O
idper B KPyKgaX — CpellHee 3HaUeHHe U3 H e ’

HAMCPeRRI Jlaxke ¢ YY4eTOM BHECCHHBIX TONPaBOK

MeXaHHim 30;\:h"l(3']‘p$lCGHHfl, npeano-

KeHublit PugoM, nBaseres ¢IHwKoM
VIPOLICHHBIM. DTO BHUAHO OCOGEHHO 4eTKO U3 CPaBHCHHSI PHC. 2.3, Tlle OTHOCH-
TeNbHBIE CMELIEHHS HeoNpelleeHHore yueaa GJ10KOB H TJOCKOCTed pas.o-
MOB OIHCBIBAIOTCS raJKo# KpuBOH, ¢ pHC. 2.2, cojepAalliiM reofcsnyeckie.
usmcpennsa. Cuelllenus CIpPOGKTHPOBAHB Ha 6asoBylo guiio rop Moxo—
Hrsi6no. Hecoorercrsis B reorpaduyeckoM pacnpeaeseHun CMelcHHI,
RKaK oTMedas Pup (Hampumep, ABHXKeHHs K lory OF zaiusa Moutepeit),
HMEIOT He CAydaiiibli, a CHCTeMaTHUeCKuH XxapakTtep.

YupolleHHY0 MORedb HAKOWIEHHA HAaMpSLKeHHIl, Npeasoxcunyio Pu-
J0M, MOMCHO CHHTaTh AONYCTHMO# B TOH Mepe, B Kakofi ona io3sonser oni-
cath J0AroBpeMeHHble geopMalid BAONL rpaming nAuT. JJs OneHkn Jo-
KaJbHOTO CEACMHUECKOro pHcKa HeoGxoanm 6ojee NeTadbiblil aHaJM3, o
HeM CBHUCTEJECTBYIOT celicMuyecKas AKTUBHOCTh BTOPHYHBIX Pas3puIBOB CH-
creMut Cad-Aunpeac 11 reorpatbuyeckoe pazMellleHlle BTOPOCTENEHHBIX UCTO-
YHUKOB CeHCMHYHOCTH If KPMNA B CeBepHOM M HeHTpambhoil Kannbopinn
[Bolt et al., 1968; Nason et al.,, 1974].

2.2.2, TEKTOHUKA NANT

Coraacno Jle Tluwony [Le Pichon et al, 1973] «tektonnmka miaur-—
310 YHR$HUBPOBANHASt pabouas THIOTe3a, AAIOWAasT KHHEMATHUECKYID Mo-
AeTb BepxHAX ca0es 3eman». OHA HCXOMHT H3 TOTO, YTO BHELIHHE CJAOH 3ewm-
Jid, HazpiBaemble JHTOCdepoil, 06,2A2I0T 3HAYNTEILHO OOJBILCH MKeCTKO-
CTHIO, UeM lloAcTHAaKUan acreHocdepa. IMpennogaraercss, uto autochepa
pasiesena Ha HeGOMNBIUOE YUCIO ILIMT, CNOCOGHHIX MepeMelaThes KakK mo
[OBEPXHOCTI MAHTHM, TAK H OTHOCHTCABHO Apyr mpyra. B mepsow npu6iu-
WEHIIH BHYTPHILTHTOBLIMIL 1eOPMALUAMI MOXKHO NpPCHEGPEUs MO CpaBHe-
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Puc. 2.4, CxeMa coBpevednoli KHHEMATIkH MinT Ha 3emuol nosepxnoctn. [Le Pichon et al, 1973).

B OTHeABHMIX TouKax H3OGPaXeHLl BCKTOPHL AudPepenyuposanrtx  BUMKeHil. Kpome N€PSOHANAABHEIX 1ecTs Gosbiimx (KT moaean Jle Flywona annoansteasno
10Ka34HLl WTPHXOBKON elle WeCTh HAWT. OTpakKeRa Takike CeRCMHYBOCTL ¢ 1961 no (967 rr.
Aautsl: £ — noraolnanuiHecs; 2 — paClMpsiomyecs; 3 — TpaHcdopmusie, Macwrald weK10pos: 1 MM -- 1 cMirog



Hilio ¢ AHGPEPeHUHPOBARHRNMIL I0IBHKKAMH Ha [PAHILAX TJHT, T1e HMCH-
HO I IPOHCXOAHT BOJLILAS HaCTh 36 MAETPACEHH.

Biaronapsa KecTKOCTH TAIT MBI MOXKEM WCNOI630BATh JLAST ONHCALHS
UX ABHKEHHR KHHEeMaTHKY TBCPAbIX TesJ Ha MOBEPXHOCTH cgepbl. Cylyect-
ByeT TPl THIIA PPAHHL MCAAY NAHTAMU:

= Y
I'Ia'ma}la\cca_ _\
e |

Pue. 2.5 Packoa apesiero marepnka TManreyw. [Dietz and Holden, 1970].
@--200 mam N san: B — 135 man. o nusal nocae gpeiida, nponossKawowerces 65 man. er.
(;ID(‘HKHMH HINOPEACKHO A Fenne KO HIEH O, PejRas JUTPHNUBRE - - HOROC OKednHgeCKoe AHO, G-
PUB0OBABUICCCH  an  UpellnecIByolne 40 Ma. A0T; 6 - cospesesHas  reorpadds  Mupd. [lokasaau
ABMMKCIUHE KOHTHHEHTOR | HOBOC OKEAHI(UecKoe AHU. BOSHNKUIC® 37 ITDONICADING G5 sman, per

1) PACXOACHHS TLAHT B CpQﬂIIHH()f()K@aIIIl'I(-‘Ch’HK xpeGTax, rye co3-
naeTcs HOBaf Kopa, CHMMETPHYHO PAaCTCKAIOWLASCS OT OCH, BEOJL KOTOPOR
-0Ila BbIYKIIMACTCH;

2) CXOMKILCHHS MAHT — B NIYOOKOBOZHBIX Ke100aX, ric JIpesHAs Kopa
Pa3pyniacTcs, aCHMMETPHIHO NOrPyKasich 04 COCELHION TNHTY;

3) TpauckyppeHThbie — 1O  cleTeMaM  TPaHChOPMULIX  Pas’joMOB.
TpanchopMiLiilt pasaoy — 310 y4acTOK CPAHMIlBl MeXIV NJHITaAMH, mapad-
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JeSbHBIH BEKTOPY OTHOCHTETbHGIX NepeMelleHHil, rac Naoafp obeux NJHT
0CTAeTCsd HeUaMEHHO.

Bonpekn Bo3paxkeHUAM HCKOTODBHIX H3 e TCDPBHX CTOPOHHHKOB ILIHTO-
TEKTOHHKA He MOXET CYIIECTBOBAThH KaK YHCTO KHlleMaTHUecKas THnoresa.
EBH)KeHHe TLTUT JIOJA2KHO 6]:1’1‘]) CBA33aHO € F_?I()ﬁa.fflmll()l:’l CI‘ICTCMOP“T CILT, H CO3-

Z

it 7

T

7,
P

UL / -

JlaHHE H NOTJIOLIeHHe JHTOchepsl Ha rpefHAX Xpeb6ToeR 1 B I1yBOKOBOMHBIX
Ken06axX ZOJKHO COOTBETCTBOBATh OOPaTHOMY TEUEHHIO MaTepHata Ha Iday-
6une. CelOBaTE/IbHO, IJHTOTEKTOHHKA BKAIOUALT H UHAMHYECKYIO MOJZe]b
LLUPKYJIANNH BHeIIHel oBosoukn 3emarn. Jlutocdepa —- dHiLL BHEIUHASA TBCP-
Ias yacTh LIMPKYJAHDPYIOILel MaHTHH; ee TOJLMHA TPHHHMaeTcs o6blvilo pas-
#olt 80—100 KM, O/HAKO 5TO TPeAMET PEOJOTHYECKHX HCCIeAOBAHHA.

B cayuae, ecii OlHA IJIHTA NOAXBHIAETCS TOI APYTYIO, OHA CTAHOBHT-
cqt cefieMuuecks aktuBhoii. Ha neGonbwux ravéunax (4 <C 70 kv) 3emie-
TPACEHHH NPOHCXOAAT HAa IIOBEPXHOCTH pasicja MeXAy AByMA DJIHTAMH
BOJb BCeHl rpaHiIBl BepXHeH IMJHTB, OCOGEHHO CCAU OHa KONTHHEHTAJb-
Hasg. Ha Goabmux roybunax, uHorga Oosee 700 xMm, oKycn 3eMieTpsice-
HHA HAXOAsITCA B 30He uwupuHOH 20—50 XM, KOTOopas oOuepuHBaeT LEHTP
monoABUHYTOH maMThl. Msyuenne ¢oKaJbLHOrO mexalHHsMa 3THX 3eMJeTpsi-
CeHHH [10KA3bIBAET, YTO OHH FEHEPHPYIOTCS CKUMAIWIIHMH KM PACTATHBA-
OUEMH  HaOPSKENHsIMY, KOTOPBe OOBIMHO OPHEHTHPOBAHL MO HaNEHUIO
nautbl [Isacks and Molnar, 1971]. Dtu nabmoaenus HanboNee COCTOSATEND-
1o ofibsiclfieT THUOTe3a TPABHTAIIHOHHOTO NOTPYXKeHHs JHTOCHEPHOH miH-
TH; NOCAeINEE, BO3MOKHO, SRISETCS YacTblo 06Ulero MexamlaMa IpKyAa-
UHH 3CMHOU MaHTHH.

CnagsbiX nanAr wecTsh: Tuxookeawckas, Amepukanckas, Wuauiickas,
Adpnkaickan, Espoasnarckas, Aurapkrudeckan. Hmeerces neckoabko Godee
MeJKHX TJIHT, CYUICCTBOBAHHE KOTODBIX MPIfHHMAETCS MIOTHMH HCC/ICAOBA-
teastmu: Koxoc, KapuGekas, Apasufickas, @uannunnckas, Comanufickas u
Ap. (puc. 2.4). HexoTtopoe unc/IO APYIHX MEIKHN MJIHT BHAETEHO 11a OCHO-
B¢ TEKTOHHYECKHX NPCAMOCHIJIOK B PA3JHYABLIX CIQHKHBIX peracHax Mupa:
Hpaue, Kpacsom u CpeauzemuoMm wopax, KaaundopuniickoM sanmse,
Mope Bucmapka u 1. n. Ha puc. 2.4 nokasaus! ux rpaukubl, a TaKxe OTHO-
cuTeNbHEIE CKopocTH mnepeMemienuit. Takum ofpasom, rnofaabHaa cxeMma
JIBIDKEHHS TAAT TIPEJICTABASET BIANMYI0 YacTh OOUleH WHPKYJSUHE MaHTHH
3evan. 3nraaroo6pasubifi PHCYHOK OPTOTOHAILHLIX OTPE3KOB XpeBTOR H
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TpaHCHOPMHEBIX PA3JIOMOB MOXKET ObITh BOCINPOH3BEACH 3KCIEPHUMEHTAIBLIO
Ha MOAeaH H3 ropsauero Bocka [Oldenburg and Brune, 1972].

JIHIUb HeMHOTHe H3 CYGAYKTHBHBIX, WM MOANBHIOBHIX 30H JIOCTHCAKOT
rayOun nopsaka 700 km: Toura, Snonns, Uanm, Mugonesus, Ouauanuus,
Hosere I'eGpunet 1 CotoMOHOBH oCTPOBa. Jpyrue 301bl NoAABHraHUS ROCTH-
raloT MEHBIUHX FJAYOHH, BO3MOMKHO, IIOTOMY, YTO OHI MOJIOXKE, HJIH TOTOMY,
9TO TPAHHIE IJIHT GBLTH CMELICHBl B TeYeHHE I'e0JOrHYeCcKOro BPCMEHH.

Hanbosee npeBHHe 30HBI NOAABHTAHHS, CEHCMHYECCKH AKTHBHbIE B i1a-
cTOsIIEe Bpems, MMET TPHAacoBh# Ro3zpacT (okomao 200 min.iet). D10 Hui-
J10 BpeMs, Koria APeBHHH CYMepPKOHTHHeHT IlaHres HayaJ packagsiBaTheA
Hd4 KPyNHble KOHTHHEHTHI, Cy[IeCTBYIOIiHe B Haume BpeMms (puc. 2.5). Usse-
CTHO, YTO «HCKONaeMbie» CYGAYKTHBHbBIE 30HB KaK APEBHUE, Tak i Oovee
NO3AHEr0 BO3PACTA CYUIECTBYIOT 10 KOHTHHEHTAMH.

Oxoso 75% 3emyeTpACCHHMi COOTBETCTBYIOT CYOAYKTHBHBIM IpaHHuam
TuxooxeaHCKON NAHTH M HPHMBIKAIOIIUX K Hedl ruaBubix nadt. OcradbHasn
4acTb CEACMHYECKOH aKTHBHOCTH INPOABJSNETCS BAOJb IPAHHML IJHT, NPOTA-
THBAIOIIKMXCK B CNOXKHOH nociegoBaTesbHOCTH or T'uMasaes B Llentpasn-
nyio Asuio u Kurail u nansee x sanaay uepes Adranucran, Hpau, Typiio
i CpeausemHoe Mope K AsopckuMm octpoBaM. Menee 39 celicmnueckoit
3HePruM BbICBOOOXKZAETCST B NpPeAeaaX CPEIHHHO-OKeAHHUECKHX TOAHATHIT
¥ BO BHYTPEHHUX uacTAx mauT. [lpaktHueckn 999% Bcex semaerpacennii
npuypoucHo K rpannuav maut {Lomnitz, 1974}

2.2.3. CTOXACTHYECKHE MOJXEAH KPYNHBIX 3EMIETPACEHHUH

LanHbie O 3eMJIETPSACCHHAX OYEHb HEOJHOPOAHEl B CBA3Y ¢ HEPABHOMED-
HOCTBIO pacmpejieacHisl CEHCMHUCCKHX CTaHIME. Doabluas wacTe semuerps-
CEHHII NPOHCXOAUT BAOJb TPaHMI TIUXOOKCAHCKON NMAHTHL, e PACHON0KEHO
MaJ0 ceficMuueckrx craHuui. O6las MIOTHOCTh CTAHUMA Ha 3eMHOM iiape
C KaXXZBIM JECATHIETHEM CYLIeCTBEHHO YReJHUHBAeTcsi, B mawajc Beka MX
OBLIN JECATKH, CceHyac HACUHUTLIBAMNOTCH THICSUH. Brionue BEPOATHO, UTO
TPexXOYKBEHHDBIT KOJ, KOTOPBIN CCliuac HCIOAB3YeTCs s 06o3HaueHus celi-
cMoTpadyueckux CTaHUN, OVer ICuepnad B G6AKXKALUIHE HECKOJBKO JCT.
Taxum oBpazom, MONHOTA JAHHLIX O 3eMJCTPACEHHSX B OOJNBLIOH Mepe 3a-
BHCHT OT reorpaduueckoro IoJOMeHHs paliona ¥ 0COGelue OT NPOAOJIKH-
TeJILHOCTH liepHoAa Habal00CHN. ’

Tem He MeHee YCTAHOBJICHLI B OOLIMN UYEPTAX ONPEJENEHHBIE THOBI 3M-
AMPHYECKHX pacnpefiesieBHi OTAeJbBLIX l1apaMeTpos celicMHuyHocTH. Ha
puc. 2.6 npeacraBaeHa cBOAHAA TAlAHUA COOTHOLICHHH MeXAY OOLIYHO Ymo-
TPeOISTEMBIMH  XapPaKTEPUCTHKAMH CCHCMHYHOCTH — MArHHTYXOH, 3MHLEHT-
paJbHblM PacCcTOSIHHEM, HHTEHCHBHOCTBIO, CKOPOCTBIO H YCKODEHHeM Ha I110-
BEPXHOCTH 3eMJH AJIA HerTyGOKHX 3emierpscennii. Cxema OCHOBaHA Ha
CPeHMX 3HAYEHHAX BEJHYMH, NPeATOXKEHHBIX PoscHbmoToM u-3Jctesa [Ro-v
senblueth and Esteva, 1964). Marunryaa M, no Puxrepy,— 3To_napamerp.
KOTOPHI onuckiBaeT o0NUIVI0 3Hepruig £ (B_3Qrax) CeMCMHYECKHX BOJH, H3~
AYTAEMBIX MCTOYHHKOM, CyliecTByeT Cagiyioliee NPHOAIKCHHOE COOTHO-
menHe [Richter, 1958, p. 366]:

logE=11,4+1,56M. @.1)

Jlpyrre aBTOpH NMPHHIMAMOT 3HAYEHHE KOHCTAuTH pasHoi 11,8 Bmecto
11,4, 410 yBeAMWYNBaeT NOJYUYdeMylo BeJHUYNHY aHeprun Goliee ueM BABOE;
OJHAKO 3Ta pa3HHIA HAXOAHTCA B NperejaX MHTEPBaJd BO3MOXHO{ NO-
FPEIIHOCTH ONPeNeIeHHs MAaTHHTYIH.

MarsuTyna ynpyrux BOAH m ONpefessercs aMIIHTYAaMK IPOACIBHON
H nenepeqHol yupyrix soan (P- n S- BOJH), a He aMIINTYIaMH MOBePXHO-
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CTHHIX BOJIH, KOTOPBIE 3aBHCAT OT (OKanbHOA CAYGHHE 3eMJeTPACEHHA.
OBBIYHO HCMOJIb3yeTCs CAeAyIollec COOTHOLWIEHHe MeMAY ABYMS Marnuty-
zam# [Richter, 1958, p. 348]:

M=159 m—397. (2.2)

ITockoabky MacwiTabpl ABYX MATHHTYA HENOCPEACTBEHNO HE CONOCTa-
BHMB!, ypaBHeHue (2.1) MOKeT 6HITh IICHOMB3OBAHO JHILIb Aast MPLOIHKEH-
HbIX 3HepreTHYeCcKIX PacyeTos. .

CeficMrueckuil 5(pHEKT OT B3DHIBA MOXCT OBITH CONOCTABJEH C 3eMie-
TpacerneM, echu u3secreH TNT-skpuBascHt B3pmBa, MarwuTtyna yupyroi
BOJIHBI NIpY TMOJ3eMHOM B3pblBe TIpH-
6AU3HTEILHO paBlia

@
m=0,67logY+K=+0,3, (2.3) % e [tod
§x |5u| 338 Io Y
rae Y —osuHeprus B3puiBa, KT. KOH- E 2 (z3%
crapra K paBHa 4,23 ang rpaHuTos 0 T 0)2 °3 ) 3
3.25 Iglml CYXOTO ANLTIOBHS, 307 oWiet aglg 7 s
pli OTCYTCTBHU HHCTPYMEHTANb- Fio%
HBIX JA2HHBIX JY4UIHA 13 HM3BeCTHBHIX ERERY: 1
CrnocoboB onucannd addexkra or 3em- L
JETPACEHHH — NPHUMEHEHUE MOAHDH- [ 0osg] 1
LMPOBAHHOH MWIKAJB WHTEHCHBHOCTH  |Hnace € 3 gg ]
Mepkanan (MM). Dt1a mkasa ocHoBa- M=4 3  Flo 0Olg v
HZ #a ydeTe psifa HaOMIOACHHE u - 1,8 20 | g
3WYeCKUX OULYILeHHH, XapaKTepHay- E 1 Vv
omnx 12 yposHel coTpAceHHs 3eMHOI M=s 3 [ i
nOBEPXHOCTH. LIHPOTa HUHAUBHAYA.Ib- E F60 0] VI 5
HBIX TOJKOBaHHi, Aonyckaemas wika- |[V%¢D 3102 L80 ol vy o
Joii MM, MoXeT NpuBECTH K PACXOXK- M=6 3 ' 20
JeHHAM MOPSAKA OAHOTO Gajqa Mex- (kaaeeC I [200 1y Eeo
Ay HaGMOIeHHAMYE B PABHOH CTeMeHH E [i00 ]
KOMIIETEHTHbBIX ¥cchepoBaTenaeil. He- Me73q022 | g 051 X o0
KOTOpble  HCHOAB3VIOT  Kaxoi-nmbo |8 3 Fau el x|
oaud, Haubojee NOKA3aTelbHHY >3- wst 1000 ™ Csa0
¢, HaGMoLaBWIHACS B pailone 3eM- | o 2000 1 X
JIETPSICEHHS, APYTHe MBICAEHHO OCPEeN 3102 [ 4000 3.

HAT 3p@erTsl, HAOAORABUIHECA B
PasiNuHBIX COOPYMEHHAX, WNH Huble | >
’ e, 2.6, Csoamasm Tabanila NpHMepPHBIX
XapaKTepHbie UpW3HaKu. B KaXKIOM  cooruomenmii wemay saruntynofi, sHep-
cnydae OLeHKA HHTEHCHBHOCTH SABH-  ruefil M SMIIEHIPAILNEM  YCKOPEHHeM, a
CHT OT HHTEPBAJIA BPEMENH, IPOBe/eH- TaKxe MeXLY yCKOPEHHEM, HHTCHCHBRO-
HOTO HCCAENOBATESEM B PaiioHe 3eMae- CTLIO o CKOpO(.;I’}»IO (npl-?(ﬁ.:lmnmnbnuu RO-
TPACEHHS, H OT €ro IPeablIVilero omnbl- PRAOK BEALI).
Ta.

likana MM weaunefina. Vntepsan nurencusuocty ot 1 a0 V npakrta-
9eCKH He HCIOJAb3YeTCs HPH OLeHKax ceficMHyeckoro pHeka. Okono 909
BCEX CEHCMHYECKMX MOBPEeXKAEHHI COOTBETCTBYIOT NO INKajse MM HHTeHCHB-
goctam VI, VII u VIII; 3TH HHTeHCHBHOCTH NOKPHIBAIOT HHTEPBAJ TOPH30H-
TaJbHBIX CKOpocTe# oT 5 g0 50 cM/c, KOTOpsie NpPeACTaBISIOT HauGOMbUINiL
HHTEpEC KIS UHIKEHEPOB.

CelfcMUHeCKHe YCKOPEHHS, CONOCTABHMBIE C YCKOPCHHEM CHJB THAXKECTH,
pacnpeieNeHEl B SMHLUEHTPANLHOH 00JaCTH pa3pYWIHTENBHBIX 3eMierpsce-
Hilfi HEPABHOMEPHO, B BHAE OTIC/AbHLIX MECTHBIX cryulenii. Doabmaa #s-
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MEHYHBOCTb HHTEHCHBHOCTH, HabJlonaemMas B CCAMMEHTAaUHONUBIX Gaccei-
Hax, TOJBEPKEHHBIX 3eMJCTPACEHHAM, MOXeT OOBICHATbCA pa3HooGpasvceM
IPYHTOBBLIX YCIOBHI W BIMSHHEM YCHJAHBaouleH HIH ocnabnasouielf HHTep-
(epeHlHH Ha HOpMaJbHble MOABI COGCTBEHHBIX KoJefauui Gacceitna. Cpenlt
RPYrHX IIKaJ HHTEHCHBHOCTH B HacCrosllee BpeMs HCIIOMAb3YIOTCA AMOHCKAA
5-OaanpHasg WKada u wkaaa MSK, anagoryunas mxage MM,

YacToTa NMOBTOPSEMOCTH MAarHNTYA NPH 3eMAETPACCHUSX, 0COBEHHO B
nHTepBane (<< M <7, Xopowo anNpPOKCHMHDPYeTCH 3KCHOHEHIHAJTbHbIM
pacupeesesueM

J(My=pe?M, M=0, (2.4)

rae [(M) — pyHKIHG AIOTHOCTH BepOsiTHOCTH M R jgaHHOM 0OBeME 3CMHOH
KOPH; MapaMerp P, cRsizanHmbifi co CpeaHuM 3HaueHuem M,— periioHadabHas
KOlcTaHTa. MICTOPHYECKH CJOXU/IOCH, YTO BMECTO B 0OBIUHO yrnoTpebiseTcs
Beanuina 0 =B logee. B 3aBHCHMOCTH OT PEerdoHa, (JOKaJdbHON IAYOGUHEL I
YPOBHSI HATIPSIXKEHHH 3HavenHe b moxeT uamenstbes ot 0,3 no 1,5.

Huskue 3nauerHs & OGBIYHO CBHA3aHBE C BBICOKHMH 3HAYeHHAMH COpo-
UIEHHOTO HANps:KeHHs: H HaoGopoT. s adTepIIOKOB XapaKTepHB! BBICOKHE
3HAYeHHs b, NOCKOJbKY 3HAUHTCAbHAS YacTh CYIIECTBYIOUIMX TeKTOHHYECKHX
HanpsxeHHH cOpackiBAeTCs NPH IJIABHOM TOJMYKe. 3eMJIETPsiceHHs B pafio-
Hax OKeaHHYeCKHX XpefTOB HMEIOT OOLIYHO §oJiee BLICOKHE 3HAUEHHA b, ueM
B 30HAX MOAJABHTNaHHA, OYEBHJHO, BCJEACTBHE MeHbLIeH BeNHUMHEI HallpAXe-
HHUil, HAKANJHBAIOWNXCS B paHoHax XpeSToB.

KpynHee 3emaerpsiceHnst -— pelkHe COOGBITHS B CTATHCTHYECKOM CMBIC-
ne. ITockosbKy pacnpejesieBHe He3aBHCHMEIX PeIKHX COOHTHHA BO BpeMeHH
CTPeMHTCH K pacnpeleseHHio [lyaccoHa, Mel MOXeM B IePBOM NpHGIHKe-
HHH HCNOJb30Bath Modenn [lyaccona s anmpOKCHMAIlHH CHABHBEIX 3emile-
Tpacenud [Epstein and Lomnitz, 1966]

‘}\Il

pny=—re, (2.9)

rae p(n) -— BePOATHOCTL TOFO, YTO A KPYNHBIX 3eMJAETPACCHHHA NPOU3OHAYT
B TeYeHMe AAHHOH eQHHHLLI BPeMeHH, A — CpeflHee YHCJO KPYIIHBIX 3eMile-
TPSICeHHH B ©IHAHWILY BpeMeHH. [lapaMeTp A 34BHCHT OT PerMOHA H YDOBIS
MaTHHTYBl HAH HHTEHCHBWOCTH, BHIOPAHHOrO AAS DCIUEHHS KOHKPETHOH 3a-
JAUH. ‘

Taxum o6pasoM, eciin B CPeANeM TPH PA3PYLUHTENbHBIX 3EMJICTPACCHUA
B CTOJETHC IPOHCXONSAT B AAHHOM paliolle, TO BEPOSTHOCTH ORHOTO DA3py-
IHredpHOro 3emactpaceuns B 10 jer coraacdo mogeqawn Tlyaccona p(l)=
0.3 exp (- -0,3) = 0,22. Pasyveercs, BepOSTHOCTL Mo KpaflicH Mepe oaHo-
r0  paszpyUIHTEARHOTO 3eMJeTpsicelns Oyiaer Ooapwe, a umenuo: p(l) +
+p(2) +...=1 —p(0)=0,26. Takne OUEHKH MONE3lbl, TAK KAK AAIOT OPHEH-
THPOBOUNBIH NPOrHO3 CCHCMHYECKOTO PHCKA, KOTOPHI MOMKET OBITH HCHOJb-
30BaH B IIPOLECCe IPHHATHS HHXKEHEPHLIX pelieHHH.

Ecan pacnpeseneline MarauTyl H3BECTHO, MOXKHO BLIBECTH pacnpene-
Jdelie MaKCHUMaAbHBIX MarHutya. Jlas skcrnoHeHuuaanHoll moneau [lyac-
coda, npeicTaBiaeHHOH ypasuemwamn (2.4) u (2.5), dyuxuus NJIOTHOCTH
pacnpenenerus seposTioctedl G(y) semAerpsicelliii ¢ MAKCUMANLHBIMU Mar-
RUTY1aMu y 3a D aer MoxeT ObLITh MONYYCHA H3 BLIPaKeHHS

In [—In G(y)]=Ina—By. 2.8)
ric «-—OlleHKa cpelrero uHMchia zemJiaerpsceHnit ¢ MZ=0 B Teuenue pac-
CYHTBIBAeMOro nepuoja D; B — napamerp, nosyueHHB 13 ypapHennus (2.4).
Torna «celicMHYeCKHE PHCK», 7. €. BCPOATHOCTb TOrO, 4TO 3a D-JeTHHH mne-

16



PHOA BPEMEHH [POM30BIET 3eMJCTPACCHHe ¢ MAaTHHTYAOH y mar Gojee
[Lomnitz, 1974], paBer

Rp(y) =1—exp(—aDe i¥). 2.7)

BpeMmeHHOH HuTepBat, OXBayeHHbI HaB.TI0JeHUAMI, ABNSETCS CePhe3-
HblM OrpaHHYCHHEM, NOCKOJIbKY REPHOT naloaeHuit 3a 3eMICTPACCHHAMH
MOYTH BCErAa OKA3bIBACTCH CJAMIIKOM KOPOTKHM IO CPABHEHHIO C ILtaRupye-
MBIM NEPHOAOM paboTHl OTBETCTBEHHBIX coopyxenuit D. HegocraTox crati-
CTHYECKOH MHGOPMALHH MOXeT OBITh KOMIEHCHPOBAH NyTeM ODpAalleHHA K
GeflecoBoit cTarHCTHKE. M Cnoab3ysl 3TOT MOAXOA, HAUHEM C KOHUENTYaJbHOi
{croxacTHyecKoil) Mozenu Tpollecca, KOTopas H1acT HaM aflpHOPHble BePO-
SATHOCTH, 3aTeM, IIpHMeHsasi TeopeMy Defleca, moayduM amnocTepHOpHbie
cKkoppekTHpoBaHHble BeposTiocTH [Newmark and Rosenblucth, 1971, chap-
ler 8]. Korga xoAM4ecTBO AAHHBIX JOCTATOYHO BEJHKO, YACTOTHBIR (Knrac-
CHUECKHH CTATHCTHYeCKHH) W OellecOBCKHMR NMOAXOA AAOT XOPOLIO COTIACY-
oLHecs Pe3YbTaTH,

B HacToslee BpeMs HC CyLleCTBveT ampoOHPOBAHHBEIX METOLOB OUEHH-
BaHNA [OPOTHOZMPYEMOro CeiiCMHUYeCKOro PHCKa Rp B ONPCAENCHHOH TOuKe,
XoTa  AJs 3TOH 1eJu HpeJIJ'IO}KEHO HECKOJBKO Pa3JUuyHbiX criocofoB (CM.
r1. 6). Jpyrue Buibi HHPOPMANUHH, OOBIUHO MCNOJMb3yeMblE NDH OLEHKC
CeiCMHYECKOrO PUCKA, BKJAIOUAIOT NaliHbie M3YYEHHS TIeOJOTHYECKHX H TeK-
TOHHYECKHX YCHOBHM (CM. T, 3) H HCCAexoBaHyi, OTHOCAINXCH K (H3NKCE
ovara (cM. TJ. ).

2.3. NOUCKH NPEJBECTHHKOB 3EMJIETPACEHHYH

2.3.1. 3EMINETPACEHHS HA FPAHHLAX NJAXT:
CENCMHYECKHE BPEUIHX

Ecnn runoresza TEKTOHBKH IHJHT BE€pPHA, BEPOATHOCTL BO3HHKHOBECHHA
seMJeTpsacenuii, rpyfo roBops, A0JXKHA ObITh paBHOMEDPHO pacnpeaeleHa
Bi0Jb I'DAHHUK TaAHT. OAHAKO Kpash KONTHHEHTA 4acTo MOXHO MNoapasic-
JHTb Ha OTJAE/bHbIE FeOTEKTOHHYECKHE eJAHHHLB, KOTOPble MOTYT HMeTb pa3-
RHUHH ceficMHuecKuii pexxum. Kpas KOHTHHEHTOB 3a CYOAYKTHBHHEIMH 30-
HAMH TOCTPOEHB! M3 (PparMeHTOB NEePBHYHOA KOHTHHEHTANbhHOH KOpPH HIH
LIMTA, BHIBEACHHEIX HA NOBEPXHOCTH J3eMJM MPENIleCTBYIOUIMMHM 3TanaMu
TOAABUraHUSl HA TIPOTSKEHHH FeOJIOTHYeCKOl HCTOpPHH. I'paHHUBl THIAT CMe-
CTHJHCh HJIH H3MEHHIH CBOe IIOJIOKEHHE, H OTHOCHTeNbHOE TepeMeulentie
IJIHT H3MCHHJIO CKOPOCTL M HaTpaBJeHHE.

OxeaHnnyeckasi NJIHTA MOXET COYNEHSTECH ¢ KOHTHHEHTOM JABYMs Das-
JHUHBIMH ciocoDamMH: a) «3aKAUHUBAHHEM» OC3AKOB, CPpe€3aHHBIX ¢ IOBEPX-
HOCTH OKeaHHUeCKoeH IJIHTH M 06pa3yIomMX KOHTHHEHTAJNbHBIA IICTbg;
6) BHeJpeHHeM MaTepHaNa JHTOCHEDH, MOAHHMAIOWEroCs OT NOAABHHYTOH
IJHTH B BH/le pachjaBJeHHOH Marmbl, KOTOpas BTOPraeTcss B KOHTHHEH-
TaJbHYI0 KOpy cHH3y. Tawm, rie Kpali KOHTHHEHTA HAXOJHTCS B HANPSKEH-
HOM COCTOSIHHH, OoJiee Jlerkasi COCTABJSIONAs MarMbl MOXKET TOAHHMATHCS
B TPZBHTALIHOHHOM TIIOJIe H H3JIMBAThCS UYepe3 BYJKaHHYeCKHe annapathl.

3Ta KaTeropust NPOLECCOB H3YYAETCs Fe0JIOTAMH NOJ IIHPOKO H3BECT-
HHIMH HA3BAHHSMH — OPOr€HHHA, MarMaTH3M, BYJIKaHH3M, MeTaMOpQH3M,
IJIYTOHH3M H T. I. I paBMTAalLlHOHHOE ONOJI32HMe Macce FOPHHX MOPOX C NPH-
MOAHSTHX YYAaCTKOB YC/JOMKHSET KapTHHY. BoJabitas uacTh TakHX TEKTOHH-
YeCKHX NPOLECCOB CONMPOBOXKAZRTCS CNa0LIMH MEJIKO(POKYCHBIMH 3eMJeTps-
CeHUAMH, B TO BpEeMSA KAaK CHNBHBE TOJUKH Ha CPEJHHX H GOnBIHUX FJI}’6H-
Hax TATOTEIOT K NMOAJABHHYTHIM OKeaHHUECKHM NAHTaM. I10CKOIBKY CKOJbiKe-
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Puc. 2.7. Pailonnt ¢ MOBBULCHHBIM CEHCMUYECKHM HOTEHUHAAOM B OTHOUIENHH CHABLIBIX MO
KOOKYCHHX 3eMJCTPACEHUI BHOAL TAaBHEX TpaHHU THXooxeanckoét u Kapudexoi naur,
BEIZCNEHAbIC HA 0cHOBe cnerembl kprrepues [Kelleher ot al., 1973].

I — mpiuMepuele TPAHHLLL IAnT; 2 — DAHOHLI, fAe BHNOAHMIOTCH OCHOBHKIE KPATEpHW, J— DPaiionnl, Iae
BLINOJAHAKTCH: OCROBHBIC KpHI€PHH M XOTA Gl OHMNIL M3 NONOJMNHTRALHBIX

HIl¢ BAOJDL KPas UJANTH AOJNMKHO GbITh HENPEPLIBHLIM, HCTOABHIKHLIE YUACT-
K — Opeliy — MeXjy aKTHBHHIMH CerMEHTAMH TPAaHIbl NPEACTABARIOT CO-
60il NOTEHHAILHO OAACHEIE PAilOHKI.

C. A. ®eportoB [Fedotov, 1965], Il. To6un u JI. P. Cafike [Tobin and
Sykes, 1968; Sykes, 1971] n K. Morn [Mogi, 1968] sBbiaeunu nomo6Hue
‘Gpettn B pafione fInono-Kypuabcko-Kamyatcxoit Kyru, B ceBepHO uacTH
Tuxoro okeana, BocTOUROH wacTH fAnounu 0 Ha Axeyrckoit ayre. C 1965 r.
TP KPYMHEIX TOJAYKA NPOUIOULTIH B Npelenax Gpeutelt, kotopsie OulAY mpe-
BAPUTENBHO BhIfABiAeHBl PeioTOBbIM. )

laapueiiinee paspHTHE HAes CeACMHYECKIIX Opelueil Ioayuudsa B Tpy-
aax Kenaexepa [Kelleher, 1970, 1972]. Oxasai1och, uto rPaHHUB IUTHT HME-
10T TEHIEHIHIO K NMOBTOPHOMY PaCKaJEIBAHWIO BAOJb THCKPETHBIX 301f, KOTO-
pble BAPYr Bce pa3om akTHBH3upyloTca. Hanboiee panHsas pabora, HocBf-
IMeHHAsA HIEHTHOHKAaLHH TaKMX PAfOHOB «IIOBBIIEHHOHW AKTHBHOCTH», NpPU-
napaexutr C. Lly6om [Tsuboi, 1958]. Ta#éiapmo u Jlomuuty [Gajardo and
Lomnitz, 1960] sbugenuan yeThipe TakHX padioHa Bross Unauiickoi cyGayk-
THBHON 30HH. Keasnexep n mp. [Kelleher et al., 1973, 1974] upenioxasny
HAaGOp KDHTepHEB, KOTOpble, KakK OHH HAJIOTCH, MOTYT CHOCOGCTBOBAThH
NPOFHO3Y CHJIbHBIX MeJKO(OKYCHBIX 3eMJeTpfCeHHH B Npefenaax ceficMuue-
ckux Opewelt. Tlo cyliecTBy, 370 KPHTEPHH ABYX BHIOB: HCTOPHUECKHE CBH-
HEeTeNbCTBA CHJABHBIX 3€MJIETPSACEHH B IIPOILJIOM II HAJHYMC TepHOIA TOKOS
MPONOMKHTENLHOCThIO nopsaaka 30 qer u Gonee. Umerotes Taxxke dbaxTh,
'YKa3bIBAIOUIME Ha TO, YTO 3E€MIETPACEHHS BAOJL NPAMOJIHHEHHBIX TPaHHIL
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Puc. 2.8. M30aMHHN BLIYKHCIGHHHIX BepOATHOCTEH 3semmerpsacennii B Kamipopunu ¢ yckope-
wuem G,lg 3a 30-1eThuft nepuoa (c 1932 no 1962 r.) [Lomnitz, 1974].

Crpeaxamu ROKa3aHs ABa MupHMyMa v Ilapxdnana s Car-depuanlo, r2e BAOCAERCTBHY NDOKIOWIH
CHJABHLI® 3EMACTDACERHA
14

nauT (Yunn, AHATONHA) MOIYT BO3HHKaTh MEPHOAWYECKH B IIPOCTPAHCTBE
H BO BPeMeHH. DTH KPHTepPHH HCNOJAb3OBAJUCH IIPH COCTABJEHUH KapT CQil-
cMuuecknx Gpewelt (puc. 2.7).

Wnesn ceiicMitgecknx Opewtefi okasanach, NJOAOTBOPHOK TaKXKe # B CJy-
Yyae TPAHCKYPPEHTHHX TPAHKI, KOrAa CcOYIEHeHHe ITHT HPOHCXORHT II0
TpaHchOpMERM pasioMaM. Hsa HanboNee KPYNMHHIX COBPEMEHHBLIX 3eMJle-
TpAceHHd Ha pasnome CaH-AHApeac NPOM3OIIM HMEHHO B npefenax cefic-
muyeckux Gpemeft (puc. 2.8). C Apyrofi CTOPOHH, B palOoHaX HelpephIBHOIO
KpHIa, H300MAYIOMMX caabblMi CelicMHYECKHMH TOJlYKaMH (Hanpumep, B
TaKMX, Kax XoanaucTep), He 3a(PHKCHPOBAHO CHABHBIX 3eMJICTPACEHHH 3a
HCTOpHUECKOe BPeMA. BO3MOXHEO, OfHa H3 TIVaBHHX LeJded ceHCMHYIECKHX
HceqeNOBaHHE — ONpe/iesIeHHe TPAaHKI NJAHT B paspaloTKa cneuuaJbHBIX
KPHUTEPHUEB, NO3BOJIAKINNAX BHABAATL 3TH TPAHUIIKL.

ITporuocTiueckoe 3gayeHHe ceficMHYECKNX Opeluefl CBA3aHO CO MHOXKe-
CTBOM HepelIeHHHX BonpocoB. VHTepBanw meHee ueM B 30 JeT MeXAy
KPYIIHBIMH 3€MJIETPACEHHAMH HCPEAKH; 6bl10 6Bl OMACHHM npeanoJararh,
YTO KPYRHBI CeHCMHYECKHIl TOJYOX FapaHTHPYEeT HeCKONbKO AeCATHIETHI
CIOKOMCTBHA B AaHHOM cekTope. Ilpyrre ceficMuuecKwe IUBLI MMEIOT NepH-
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0i 3aTHubs nopsiaka 100 ner; ciaemoBaTebHO, CPaBHHTENLHYIO OUEHKY Ceii-
CMHYECKOr0 PHCKA PA3JHUHBIX CEKTOPOR IPaHHLbl ITHTH Hedb3s paccMmat-
pPHBATh KaK NpAMYI0 QYHKUHIO CeficMHUECKOR aKTHBHOCTH B npejenax Ope-
niefl B HefabBieM IPOIJIOM.

23.2, NIPERMECTBYIOUHE TONYKH: ¢OPLIOKH

CHHTaeTcsi, UTO CACAYIOIUHE NapaMeTpbl NPeICTaBJAAT HHTepeC Kak
NPCABECTHHKIL 3CMICTPACEHNA: HAKIOHEI M BO3ALIMAMHA 3€MHOH IOBEpXHO-
CTH, TEKTOHHYCCKHE HANpsXKeHHs!, HM3MEeHEeHHs ' CKOpOCTed  CeHCMNUeCKHX
BOJAH, AHOMAJAHI 3BCKTPOMATHUTHOTO TNOAA, 3AEKTPOCONPOTHBICHUA HO-
PO U1 IOJOKEHHST YPOBHS IPYHTOBBIX Bod. Cuobuiatock Takxe o xabiaoae-
HHAX, CBHACTCABCTBYOMIIN 06 H3MEHEHH NOBCACHHSL XKHBOTIILIX, 3¢ibexTax
JMOMIHECUEHTHOTO cBedelna neba 1 1. n. [Derr,1973].

EAHHCTBEHHBIl  NPeAYLPEeINTeThHBI CHTHAJ, KOTOPHIl YCTaHOBJEH
BIOINE HALCHKIO,-— ITO BO3HHKHOBenue ¢opwokos, [lojasasiomeny 60ab-
HHIHCTBY CHABLHBIY 3eMATPACENH¥ mpeuiceTaosaan fonee cnabeie dhopumo-
KIl B TOM k€ paiioHe: 3HAUHTEAbHOE YHCIO ZAHHBIX CBIAETCALCTBYCT O TOM,
4TO C1a0BIC TOMYKE MOTYT HOCJAVIKITL «CMYCKOBBIM MeXaHH3MOM» 1Jf IJaB-
HOTO 3€ MVIETPSICEHHS,,

DOpLIOKIE KAk NPEAYAPCAJICHIE O HAABUIAIOUIEMCS 3€MJAETPACeHIH [0
TPAAHUHH HCIOAB3OBAJKUCH HACCACHHEM B CEHCMMUHBIX pakonax, TaKHN Kak
Yuar w nosns, uto cnacio Teicauu xusiel. Heabss npeickasath, nocdhe-
JAyeT JiH 3a (POpHIOKAMHM TVIABHOE 3eMJIeTPHACEHHe WM CeHCMIUCCKAs aKTHB-
HOCTb OyaeT mocTeneHHo najartb. PopUIOK NPOHCXOAHT B NEPHOL NOBLIIEH-
HOil aKKyMYJISIIUM SHEPrIH B palioHe. B Takhe MOMEHTbI KamiABH MeiKHH
TOJMYOK BHI3bIBACT MepepacipeneseHHe HANPSKEHHH, YTO MOXET YCKOPHTb
I1H CMPOBOLMPOBATD TMABHOE 3eMaeTpAceHue. B CBsian ¢ aHOMAJBHO BHCO-
KHMH HaNpsxKeHuaMu B pafione Oyayllero 3eMJCTPACEHHst MATHHTYAbl dop-
1WOKOB GHIBAOT OOLIYHO BbIlIE CPERHEr0 YPOBHS, T. ¢. BCAWYHHA b SIBAAETCH
anoMaabRo Hu3kof. Onnako uncao Gopiokos OBHUHO CAHIIKOM MAJ0, YTO-
Obl B KaXKA0OM OTAEALHOM CAyyae Moraa ObITh Nalna HageKHas CTATICTIHIC-
CKAH OILeHKA BeJIHMHHBI b.

POpIOKIL MOTYT HMETL COOCTBCHHYIO MOCACINBATENLHOCTh a(Tepllo-
koB: paspymuTeapHoe KQmuo-Uuaniickoe aemaerpsacenne 21 mas 1960 r.
(M = 7,5) 6BI0 NPUHATO 32 IVTABHBIH TOMYOK, MOKa 33 Y CIyCTH He HocJje-
IoBago raasroc 3emuerpsccHue. [locnegoBaTtesbHocTs (popioxos Gblia
TAKOH: IECTb 3eMJETPSCEHHH ¢ MarHHUTYZoM 7—7,5 NMPOJOMXKAJMNHCL B Teue-
HHe 11 9 H HEMOCPeACTBEHHO NpelUeCTBOBANH [aBHOMY TOJUYKY.

Pon 3emaerpsceHiil — NOCJACAOBATEIbHOCTh 3eMJIETPSCEINH, IPOHCKO-
AS¥X B palloHaX C aKTHBHOH HARPSIXKEHHOH TCKTOHUKOH, MarMaTH3MoM,
BYJIKAHH3MOM H I'HAPOTEPMAJIBHOH AKTHBHOCThIO. POH 3eMaeTpsicesiuil obuiu-
Ho GbiBAlOT MedKOQOKYCHBIMH. 3HAUCHHsT MAaTUUTYJA 3eMJIeTPACeHuil pos
OCGLIYHO YREJHUHBAKTCA K KOHLY MOCAEIOBATENBHOCTH, HO CHABHBIA TOJ4YOK
MOMECT NPOUZOHTH B JI00G0H MOMEHT INOCIeNOBaTeAbHOCTH. Paspymurensuoe
semaerpacenne 3 mast 1965 r. B Can- CanbBajiope MPOH3OULIO CAYCTS 3 MeC
nocje HepBoro Pos CeACMHYCCKHX TOMYKOB. MAarHHTyaa KPYMHEIX 3eMJeTps-
ceHHfl, OOReAHHEHHBIX B PON, He TpeBblnacT ofbuno 6,5 (oyeBHAHO, Hanps-
KeHUH, HaKaNJIUBaWUHXCH B JuTOChepe NpU 3TOM THIOE HerNyGOoKof akTHB-
HOCTH, HEAOCTATOYHO JJI CHIALHOTO TOJIUKA).

2.3.3. NTPEAOCTEPETAIOILHE NMOABH)XKH 3EMHO# KOPbI

JiBrXKeHHe KPYUHBIX JHTOCHEPHBIX NJIHT ONpeaensieTcss HajaudieM TaH-
FCHIHAABHEIX HaNpsiXKeHud B 3eMiol kope. CyllecTBOBaHHE TPaBHTANHOH-
JUBIX 2HOMAMHi ABJIACTCS KOCBEHHbBIM CBHIETEJIbCTBOM TAKUX OTKJOHCHHH OT
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rHApocTaTHIECKOTO paBHosecusi. Cosetckue yuenpie (Hanpumep, ApTembes
¥ ap. [1972]) mccienoRaiu DPOTHOCTHYECKOE 3HAYEHHE H3MEHEHHI CHAb
TAXKeCTH. MU yCTaHOBJEHBI KOPPEJIANORABIE CBA3K MEXAY pacnpeieseHu-
eM 3eMJIETPACEHHH H M30CTATHYECKON IPABHTAUHONHON aHOMAJHeH, a TAKKe
ee TOPHIONMTAJBHBIMH rpajnncuTavs. [lono6Hbe KOppeNsiMu MOTYT BHITh
HCHOJ530BAHBI NPH OLEeHKe cefiCMHUECKOro pHCKa, 0CcoBeHHO B pafionax, rie
OTCYTCTBYWOT APYyTHe ianubie. Moaedp ynpyroro mocjaefAecTsus, NPeaso-
sennass Pugom [Reid, 1910], nocrynnposana MeAJCHHOE YIPYToe BO3IBI-
MaHHe 3eMHOH KOPHl B HePHOA, NPEeAlecTBYIOIHNA CHABIOMY 3eMJaerpsce-
HHIO. COBPEMQHHHC AaHHbI¢ NOKA3bIBAIOT, YTO B ﬂeﬁCTBHTeﬂbl{OCTH mnporecc
AeopMauHH 3eMHOH Xopn Oosee caoxer [Tsuboi, 1933; Meulepnkos,
1968]. Cefiuac mpHHATO paad.nilaTe YETHpe CTAAKH CEHCMHYCCKOrO HHKMA
[Scholz, 1972}: 1) pekoBble aepopmaukn; 2) YCKOpeHHsie j1ehOPMALNN B
NePHOA <IOATOTOBKMY» 3CMJIETPACEHHS; 3) 3emmeTpsaccHue; 4) Achopuarnii
Mocae 3eMJACTPACEHITA,

Bekopbie Jle[bopMaIll[H, Bbi2hlBaeMble MCIAJCHHBIM H yCTOﬁl{HBIﬂM HAakKoIll-
JeHHeM IIanpsixKeHHH, Hadmoaaauch B Anonun, HekoTopex paiionax CCCP,
paitore pasioma Can-Arapeac 8 Kanudopuni. ¥ rpaHnu nJiuT HaKowleHHe
HANPSDKEHHH BBI3LIBACTCH OTHOCHTEJNRHBIM IICPeMELUCHHEM ILTHT, BEHULHA
KOTOPOro AOCTATOMHO XOPOUIO H3BECTHA M3 NTUTOTEKTOHHKN. DTO MepeMclie-
HHE YACTHYHO NPOHUCXOAHT TIOCPEACTBOM HCCEHCMIMNECKOTD ILAaBHOTO CKOMb-
JMeHHSA, NACTHYHO 33 CYCT CeHCMMYEeCKUX Ttoaqkon. Jas oueHkH ceficMilye-
CKOTO DUCKA BAXKHO 3HAaTh, Kakasg 4acCTb HAKOMHBLWCHTS SHEPTHH pacxony-
eTCA Ha 3eMJeTpRCeHUA. 3Has Be.,’IH‘IldHy B.O.J'[I"OBpOMeHHOI‘O YCTaHOBHBIUETO-
€A OTHOCHTEJBLHOrO NEepeMelleHust COCeAHIIX IUIHT I, CJIeI0BATeTbHO, CKO-
pOCTb CMEHIEHHS BAOJL JAHHOH 30HB PA3N0Ma, MBI MOMEM BbIPA3HThL BO3-
MOXHYIO BENHYHHY CeHCMHUECKOTO CMeDleHust B JAHNOC BPEMA B CACAYIO-
mwey Buge [Brune and Lomnitz, 1974]:

BoasoxHoe ABHMEHHE -— CCHCMHYECKOE - — aceleMu-

CEﬁCMHl[ECKOO =[LJMHUT 3a CMEMeHHe YeCcKoe (g 8)
cMellleHHe B noclegrue cMefe- -
IaHHOE BpeMA ¢ Jer HHEe

CelicMiiueckoe CMeIleTHe MOXKeT ObiTh 110Jy4eHO H3 CERCMHYECKHX MO-
MerToB 3eMactpacenuit [Brune, 1968, Davies and Brune, 1971}, npouso-
IIeMIUHX 3a NIOCAeHHe { JICT, B TO BPEMsl KAaK acefCMUYECKOe CMeWeHHe MO-
3KeT 6BITh ONpesleeno TOJILKO M3 NpsimMeix Habaioncunii. K coxaneduo, npo-
A0GOKHTEThHOCTh MEPUOAa HAGJ0AeHMN [, HEOOXOUUMOro A48 BBIYHCACHHS
BO3MOKHOTO CeHCMUYCCKOTO CMeLleHnst A GOAbIIMHCTBA PaiioHOB, NOKHA
6eitb nopsiaka 1000 set u Gosee, 4TO HeTOCTHRKHMO.

Puxinrake [Rikitake, 1974] vcTaHOBHI HA OCHOBE TEOLE3HUCCKIX H3Me-
pennii, 4To lpeleabHas BEJHYHHA HANPAXKEHHI B 3€MHOR KOpe B SMHUEHT-
pe, HpH KOTOPOHl NPONCXOAAT 3EMJETPSICCHS, 1IMCCT CpelHCce 3HaueHue
¢=25,3- 1077 mpu crauaaprtHoM OTKAOHeHHH ¢ = 3,3 - 107° [lpuHnMas, 410
HATPA’KeHNE TOJHOCThIO ¢OpachiBaeTC IIPH  KPVIHbIX 3€MJeTPACCHUAX H
YT0 OHO JIHHENHO YBeMIUYHBAETCA BO BPeMeHN, BEDOATHOCTb KPYIHBIX 3eM-
JAETPSCEHHH MOXeT OLITh BbIUHCAeHa H3 HabJlogaeMoll CKOpocTH aedopma-
HHH 1 BENHYHH £ U O, TPHRCICHHBIX BHIIIIE.

O IBuXeHHSIX B Neploi «IOAIOTOBKH» 3€MJETDPSICEHHSA, X3aPaKTepH3yio-
IIHXCs1 YBEJHYEHIIEM CKOPOCTH NeOPMAlHH 3eMHOH KOPHl M0 CPABHEHHK) CO
CKOPOCTBIO BEKOBHIX Ae(opMalHii, HEOAHOKPATHO COOBINAJOCH Hepesa MHO-
PEMY 3CMJICTpAceHnsiMH. PasjgnuaTh nofoGHLIe IBHUIKEGHUS BeCbMa BaAWIO
19 KPaTKOCPOYHOTO IPOrHO3HPOBAHUS.

JIBHXKeHHA BO BpeMs 3eMJETPSCEHINT 08pIYHO BEI3BIBAKOTCA CMCLICHUSA-
MH B [IOCKOCTH Paspbisa, KOTOPLIC MOTYT OBITh VCTAHOBJEHB MyTeM HOCT-
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DOEHHST MOJEIM IMcaoKaumnii (CTaTHueckoil I MIBAMHYECKOH) # MPOBEpPKI
ee Ha Martepualic Hal 10leBHi.

TTonBHKKK nocje 3eMJAeTPACEHHH BACTO 3aTYXaloT NO JorapihMHIecKo-
My 3akony. AcelicMHueckoe cMmelleline TO pas3jIoMy NMPOHCXOANT B TOM XKe
HanpasJeHid, YTO I ABIKEHUe NPH 3eMJETPSICCHHMH, eCiH OHO 6pa0 ObICT-
PO 3aTYXAOUIUM, B B NPOTHBONOIOKHOM HANPABJCHHH, €CTH OHO OhIIO Me-
aexno satyxaomuM [Filch and Scholz, 1971; Scholz, 1972].

2.34. ABMEHEHUS CEACMHYECKHX CKOPOCTEH
NEPEJ] 3EMJETPACEHHEM

Haunnasg ¢ 1962 r. rpynnosi coBercknx ceficmoaoros [Komiparesko n
Hepcecos, 1962; Hepcecor u ap., 1969; Cemeuos, 1969] Onian savedersr
H3MEHeHUs B COOTHOUIEHHNI CKOPOCTCll NPORONBHOR v, M IOHepeulod o,
CeiCMHYECKHX BOJH Ilepefl YMEDEeHHBIMH MECTHBIMH 3eMJIETPACCHHAMI B
pafione Tapma (Tanxukncran). 3emieTpsicellHfi NPOUCXOAHIH HEKOTOPOE
EPEMs CIYCTH TloChe TOro, KaK OTHOUIEHHE Up/us BO3Bpallaloc, X csoeil
HOpMaJbHOH Besnuuue, [Tpogo/kuTenniocTs aHOMAMHH 3aBHCE1a OT Mar-
HATYABl HAABHI2/0IIETOCH 3€MJIETPACEHUS, ONHAKO AMIVINTYAd CaMOH ano-
MaJlHH, K43a/0Ch, He 3aBUCHT OT MaruuTyanl (puc. 2.9). Coolualoce Takme
0 NOAOGHHIX HABJIONEHHAX Mepei HU3KOMATHHTY/IHBIMM 3eMIeTPACCHHAMI
B wrare How-Vopx [Aggarwal et al, 1973]. Burkom6 u ap. [Whitcomb et
al., 1973] nokasaan, uro arOMalHd U,/Us COXpaHAJach OKOJO 3,5 roia me-
pen 3emnerpsacennem B Can-@Pepsanpo (Kanndopuua, 9 despaas 1971 r.),
HMeBIUHM MAaruutyay 6,4. Orake [Ohtake, 1873] nabaonaa nozobunie as-
JeHHA Meped MCTKOMOKYCHEIME 3eMIeTPACCHHAMY B SIMOHHIN.

Bee a1 pesyibrarel NOAYHEHbl HA MaTepllale H3YYEHHS Ciaberx Toau-
KOB, NPHYPOYEHHBIX K pPalOHaM 04aroB, rje NO3jHee IPOU3OILAN CHILUBIC
seaaerpacenns. CeHCMOCTAHLUHI TakKe OBIIH PacmosoxKeHb BOIU3N Oua-
ros. MameHenus cKopocTi BO BpeMeHH OBLIN DOAYYEHBl TyTeM CHCTEMATH-
UeCKHX HAGMIOACHHA 33 CPERHHMH 31AYEHHMHE BPEMEHH NPOXOKIAEHHA TC-
JeceficMUUecKodl BoAHbL P 1151 GOJIBUMIOre wucaa seMJaetpscennit. C ucnonsn-
30BaHHEM 3TOrO MeT0Za Obls10 OGHAPYXKEIO YMEHbUIEHHE U, Ha CefcMude-
cKoOfl cTaHuuK Mauyupo, npeliiecTsyollee pol MalyuHpekux seMaeTps-
cenuit 1965 1. B fdnonun [Wyss and Holcomb 1973], uto cooTBercTBOBaNO
pesyabraram Otake [Ohlake, 1973]. Buce u JxoucTon [Wyss and John-
ston, 1974} usysanm ananornynble mMarepHansl Ha cranuyusx Hoeofi 3enan-
AWM H BHOBL OCHAPYXKUAN YMEHbUIEHHE U, lepeji CHIBHEIMH 3eMIeTpacenil-
SIMHY

PeayapTaThl HayueHHs AHOMAJIHH UpfUs MOIXKHO Pe3fOMHPOBATL CJICIYIO0-
muM obpasom:

1) NpoaOIKNTCALHOCTH AHOMANKM, NPEILIECTBYIOILEH 3eMJIEeTPACEHHIO,
VBEJIHYHBALTCH B COOTBETCTBAH ¢ MATHHTYAOH 3eMJ/ETPACEHNS:

2) aMIVIMTYRa AaHOMAJHH HE 3aBHCHT OT MATHHTYAB 3€MJeTPACCHHA,;

3) BenuumMHa YMeHbUIEHHS U,/us cocTaBaseT nopsaxa 10% n Goaee;

4) sdderr yMEHBINEHMA Up/vs AOCTHTAETCS 38 CYET YMEHLUIEHHS Up,
BCJIHYHBA Us OCTAETCH MOYTH ROCTOSHHOMH;

5) OTHOWiEHHE Up/us BO3BPANLACTCS K CBOCMY HOPMAJILHOMY 3HAYEHHIO
(1 MOXKeT Jaxke NMPEBLICHTL €I0) HENMOCPEACTBCHHO Iiepel 3eMJeTPACeHHeM;

6) mpenocTeperaomlee yMeHblUeHHe BENHUHHEL Up/Us IPOMCXONHT lie-
CKOJNILKO MeAJjeHHee, dyeM BO3BPAMIeRNe K HOPMaJbHOMY YPOBHIO;

7) dHOMaAHs Upff}g yaue CBA3aHA C 3CMJICTPACEHHAMH, TPHVPOUYEHHLI-
Mt K BSéDOCZ.\-l. 4eN K CABHraM.



[lepBoe noATBepXAeHHe HAGMIOAEHH COBETCKHX YYeHHIX OblA0 Mogyue-
HO ArrapsajJoM ¢ COTPYABHKaMH V[Aggarwal et al.,, 1973] B paiione 03.
Bawo-Mayntuu-Jlefix (wrar IHbio-Plopk). MMu Oblio yCTaHOBNEHO yMmeHb-
mexHe BeNHUMHH U,/vs Ha 13%. [Toannee 3a Bpemenem mnpofera BOJHEL B
- 3TOM pafioHe BeJHCh THlAaTe/IBHEIC HAGJIONEHHS, I BTOpOe TaKoe Xe yMeHb-
wense Gp10 OTMedeHO nocie 30 wioHst 1973 r.; 3TO M03BOJHIO NPEACKA3aTh,
Y70:3eMJETPACEHHe ¢ MaruuTyAoi 2,5—3,0 npousodiner B TeueHHE HECKOJb-
KHX-IHeil Mocse I aBrycra. Maruutyga Oblia BBIYHC/AIEHA Ha OCHOBE JJH-
" TEJBHOCTH aHOMAJHI, a BPEeMS — H3 MATHHTYZHI,

o 3emMneTprcenne (MarmnTyAa 5,4)
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Bpems, mec

Pauc; 2.9, [Jaunnie COBETCKMX YUCHBIX 06 H3MCHEHHM HOPMAJbHOH BCJWIHHL OTHOLICHHS
vpfus Nepen AByMst 3emgerpscenusimu. [Sadovsky et al, 1972

TouxkaMH NOKd3aHb! MeJKHe 3eMAeIpAceHHn B. HayqaBilemcs pa#tose. I[TyHxTHp — rpa#WLBl pazbpoca
Habnoaenuit. [IPOTONKHTEALHOCTD aHOMaaNN cr!_.,/:.rs YBEIHUMBaeTeSt C POCTOM MATHHTYAbL OAujae-

MOTO  3IUMJITPHCCHUH

JeftcrButeasno, 3 aBsrvcra 1973 r. B patioHe o3. Baio-Mayutuu-Jleiik
HPOH3OLIJI0 3eMJIeTPSCEHHE ¢ MArHRTYA0R 2,6, MOATBEPAUB, TaKHM 00pa3zoa,
npeickasanve {Aggarwal et al,1975]. TmareasHeic naMepeHa ceficMuue-
CKIIX CKOpOCTeH B 3T0M pafiolie NOKAazajH, uTo:

1) ymeHblueHHe v, 3HAYHMTEJLHO OOJbille, YeM YMeHbUIEHNE U,/us;

2} ayoManusi CKOPOCTH 3aBHCHT OT a3HMYyTa;

3) aHOMaJIHag CKOPOCTH 3aBUCHT OT raybusbl. Ha HeGosbwux ray6u-
Hax aHOMAJIHH He HabJI101a0TCH.

Pa6ora Arrapsana ¢ corpyannkamu [Aggarwal et al,1973] npeacras-
AsieT coGolt mepBHI JOKYMEHTAIbHHH CJydYaill [1pefCKa3aHHS BPEMeHH, Me-
cTa H MareMTYNb! 3emJerpacedns. To, U4TO NpeACKa3aHHOe 3eMJIETPSACEHHE
cBsI3aHO ¢ He6oJbluuM B36DOCOM U TPOH3OILIO B paiioHe, AKTHBHOCTL KOTO-
poro npeaBapuTe/bHO H3ydasiach N MOITOMY MOraa OBITL YCTAHOBJAEHA KOP-
peNsuUHs MCHKAY AHOMANHSMH CKOPOCTH CEHCMHUYECKHX BOJH H HalBHraw-
IIUMHCS 3eMJIETPACEHHCM, B JAHHOM CAVYAC HECYIIEeCTBEHHO.
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23.5. APYTHE 2¢¢EKTh, NPEAMECTBYIOUIME 3EMJETPSICEHHAM.
MOILEJNDb AUJATAHCHH

K npyrum npelBecTHHKAM 3eMJETPSICEHHH OTHOCATCS H3MEHEHIsl JICK-
TponporoauMocTH [CanoBekuit u xp., 1972; Bapcykos, 1972; [Mazella and
Morrison, 1970], yBenuueHue CKOpPOCTH NOTOKa NOA3EMHBIX BOA BOJIM3H 3Mil-
LHeHTPanbHON obaactu [Yiomos m Masawes, 1967; Tsuneishi and Naka-
mura, 1970}, aHoMaJ/ibHHIe H3MEHeHUs TCOMATHKTHOLO MOJS H TeAaypuue-
CKHX TOKOB. OTH HaG/IoJeHHs B COUETAHHU ¢ TIPU3HAHHEM BaxKHCHIIEH po-
JIH NOPOBEIX PAacTBOPOB B TEKTOHHUECKHX npoueccaX (auddysus nopoBhIxX
PacTBOPOB MOXeT GHTH KOHTPOIHPYIOWHAM $aKTOPOM B MpOllecce BO3ZHHKHO-
Benus adrepmoxoB [Nur and Booker, 1972]) npuseiH k co3paHuio Aufia-
TAHCHOHHO-XXKUAKOCTHO! NH(OPYIUOHHOK MOJIeqH MEXaHH3Ma 3eMJaeTpscen .

3ra mofeap, snepsuie npengoxernas Hypom [Nur, 1972] a1s ofbsc-
HeHHA HabJloAaBLIelcsd COBETCKHMH YYeHBIMH aHOMAJHH Up/Us, OCHOBANA
Ha naBopaTopuuX HalMOAEBHAX AMJIATAHCHH B TOPHBIX 1IOPOJAX NMOA AAB-
JdeuueM [Brace et al,, 1966] n namenennfi ckopoctn Kak (YHKIHH OT HaCbl-
mwenns nopox Bogoi [Nur and Simmons, 1969]. Hyp npeamosoxun [Nur,
1972], uto yMeHblIEHHE OTHOLUEHNS Up/Us MOXET ObiTh Pe3ysibTatoM AMJA-
TaHCHH NOPOJ B 30He ouara. [lochenyiomee VBeJHYCHHE OTHOMEHHS UpfUs
MOXET BBI3BAaThbCsl NMPHTOKOM BOABl B 30HY pasymnjortHenus. ITox amnaras-
cuefl TOPHLIX NMOPOX NOHHEMAETCH YBeNHYeHHe HX O0ObeMa OTHOCHTEeJBHO Y-
pyrux nedopmanuii [Brace et al., 1966].

Takas Mofenb Oblra HCNONB30OBAHA U MONYYAIA NAJbHERIee PAIBUTHE
B Tpynax Arrapsana, Butkomba, Hlonbua u np. [Aggarwal et al, 1973;
Whitcomb et al., 1973; Whitcomb, 1973; Sheols and Kranz, 1974}

JnnaTaHCHOHHO-XKUAKOCTHAS ANQPYSHOHAAS MOAENH MOMKET OblTb OMIi-
caHa ciaenyiouum obpazoM. HakananbaHue HanpsxeHHi{ B pafloHe ouara
IPUBOAKT K JHJIATAHNCHH MOpox. JunaTaHcus, KOTOpasi NPOHCXOIMT B pe-
3yapTaTe 06paz0BAHHS K PACIPOCTPAHEHHS TPEIMH, HAUHHAETCA IPH HaB-
JIeHHsX, IPHMEPHO COOTBETCTBYIOIMHX MOAOBHIE TPOYHOCTH Tmopoxs [Bra-
ce et al,, 1966]. Ecau B mopaXx npHCYTCTBYeT XKUAKOCTD U €CAU NHJIATAHCHS
MPOHCXOAHT CO CKOPOCTBIO, MPCBHINAIOLIEH CKOPOCTh ABUMKEHHA BOXLI B 30-
He Da3ymJOTHEHHS, YBCAHUeHHEe TOPHCTOCTH APHBOAHMT K HEAOHACHILEHHIO.
PacuiipeRhe B nponecce IHNATAHCHH JOJKHO OHITL AOCTATOYHO OOJBUIMM,
yToGH pa3sHHllA JaBJeHHH, BH3BaBllan 0GPaTHOE TeYeHHe, H NPOHHUAEMOCTD
MACCHB4, NpETePNEeBLIETO JHAATAHCHIO, OBIAM JOCTATOYHO BHICOKHMH Ha
NPOTSKEHRH BCETO aHOMAJBHOro nepHoaa. JaHHHe Hab/0AeHHH 3a MO-
HATHAMYU 3eMHON KODPHI Nepel 3eMJeTPSACEHHAMU CBUIETENbCTBYIOT 06 orpa-
HUYEHHOM pasMepe AHJAATaHTHLIX 0OBeMHBIX Aedopmaunsi [Hanks, 1974;
Singh, 1973]; 310 NORa3uBaeT, YyTO OTHOWEHHe Av/v B MaccHBe 1O KpafiHell
Mepe Ha HOPSIOK Meilblie, YeM BelHUHHA ofheMHHIX AedopMmaunit, noayda-
eMbIX B j#abopaTopHEIX ycuaoBuax [Brace et al, 1966]. DT1o cBmaere/ibcTsy-
€T O cpaBHHTELHO HeGOAbWIOM YBeJHYeHHE TIOPOBOrO HNPOCTPAHCTBA Ha
raybune. Jlas Toro uto6el o6BbACKNTL HabMIOAaeMOe 3HAYHTENIbHOR NaLEeHHe
Up/Us, Xsuke [Hanks, 1974) npunumacT, 4T0 HayalpHbH 06beM NOPOIALI Ha-
CHILIEH BONOI 101 AaBJCHHEM, BeJHYHHA KOTOPOTO TAKOBA, UTO JKHAKAA H
razoofipasuas COCTaBAAIIINE COCYLIECTBYIOT NPH JIAHHOH TeMmmeparype Ha
AaHHOH ray6uHe. Kax TONLKO MOPOBOE [@BJeHHe llafaeT HuXe KPHTHYeCKOoH
BENYUHB! BCJAEACTBUE AKAATAHCHH, HCIapeHHe NPHBOAMT K Pe3KOMy maje-
HHIO MOAYJAs 00beMHOH AedopMaluy, BH3biBasg HalaonaeMoe yMeHbIIEHHE
BEJIHYHHEL Up, B TO BPEMSt KaK Us OCTACTCH NMOUTH TOCTOSHREOH.

Hpez{no,narae'rca, UTO YBEJIHUYECHHE l'lOpPICTOCTH NpeKpalaeTcs BCOJICACT-
BHe YNPOYHEHHst NOPOi NPH YBeAHUYeHHH >(DGEeKTHBHOrC HampsiKeHud; 10
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fBNeRie H3BECTHO WO/ Ha3BadHeM JHsaTaHtHoro sartBeplesanus [Frank,
1965). [IpuToK XKHAKOCTH B 00JaCTh AUNATAHCHH, OXHAKO, MOXET NPOAOJ-
KaThCH, BCJIEACTBHE Yero NOpoAbl BHOBb HMEIOT BOACHACHILEHHOE COCTOS-
HHE; @ OTHOIIEHHE Up/Us — HOPMAaJIbHYIO BEJNHUNHY. BpeMs, B TeueHHe KOTO-
pore NOPCAH BHOBb NPHOGPETAIOT BOJAOHACHIUCHHOE COCTOSIHHE, 3aBHCHT OT
pasMepoB AMJAATAHTHOro 06beéma, BOAONPOHHUAEMOCTH NOPOL U PA3HOCTH
JaBJieHuH, BHI3RIBAIOLIEH 00paTHoe Teyelue Bojibl. Tlo Mepe pocra mopoBoro
ZaBAEHHA POYHOCTh NMOPOABl VMEHBWIAETCH, NPOUCXOLHT MOATOTOBKA 3eMJIe-
Tpacenys. BpeMs MeXAy KOHUOM NepHOAA AHOMAMMH Up/Us H 3eMJIETPACEHH-
em cocTaBasieT okoao 15—20% ot ofuedl NpOAOMIKHTEIBHOCTH aHOMAJHH,
Tae ! H3MCPSIETCA OT HayaJa yMeHbIUeHHS Up/vs. ECAH CKOPOCTh MOLTOKA BO-
JIEl HACTOJIBKO R€JMKA, YTO COM3MEPHMA CO CKOPOCTBIO AMJATAHTHOrO PACLUIH-
PEHHS HENOHACEIIEHHS e HAaGMIOaeTcsl H B pesyabTaTe Npeaynpexaaniasn
aHOMAAHA UpfUs OTCYTCTBYeT, OTMETHM TAKIXKe, YTO BEJHUNHA AHOMAAMH U,/U;s
ARNIAETCA (DYHKIHER BOROHACHIIICHUA M HE 3aBHCHT OT AUJATAIITHOrO 06BbeMa,
KOTOPHH onpefesisieT cuJay 3eMJeTpAceHHs. B To jXe Bpems NPOJOJKHTENb-
HOCTb aHOMAJbHOTO MepHoja ! (B CYT) COOTHOCHTCH C MATHWUTYIOH 3CMae-
TpsceHnss M cleayiomAM o6pason:

logio=0,67 M—1,35. (2.9)

ycraﬁomeuo, 4TO MAaKCHMaJbHasl TPOTAXKEHHOCTb 30HbI a(pTepluoxoa
L (B KM} H NpPOAOJIMKHTENBHOCTh AHOMJBHOrC TIEPHOAA ! CBH3AHBL FIOCTO-
AnRO# 3aBrcuMocTblo {=L2%/¢ (rme ¢=58-10* ¢m?/c). D10 ykaspiBacT Ha
HAJIHYHE NMPUUYKHHOIO MEXaHU3Ma 4BJACHHA, BKIKUYAKLICTO pacnpOCTpaHelme
TpemH H AHPQY3HIO KUAKOCTH B palfoHe oyara.

Hunatancus BKAOUaeT neGopMalHIO IMHUEHTPAJIbHOH 08a14acTH W NOA-
TOK KHAKOCTH B PA3yIUIOTHEHHYIO 30HY; B NPHHATOH Mogean 3To 3pdexThl
nepBoro NopAika.

Hyp [Nur, 1974], aranusupys AaHHBIE O CHie TSKecTH, Aedopmaun-
dX ¥ QHAbTpalHH BOAK Mo POl ManywHpckux semieTpsceHHit B SIMOHMHH,
Hales TMOATBepXEEHHe HANoXKeHHOH Momeau. [TonyueHHBle MM HauHble CO-
aepxkar HHQOPMALHIO OTIOCHTEIBIIO pa3Mepa, (POPMBI, FAOKANH3AUMH U
o6beMHBBIX nedopManyi MaccHsa, NpeTepreBLIeTO AHAATAHCHI. BaxHocTh
HAKOTI/IeHHst TAKMX JAaHHBIX M METOAL HX HHTePNPeTAIMI pPaccMOTpers
Cuurxom 1 Cabuuo#t [Singh and Sabina, 1975}.

YMeHbLUEHHE KaXKYIIEroCs TeKTPOCOIPOTHRICHIIA O IePed 3cM.IeTpsce-
HHEM Oﬁ'bﬁCHHeTCﬂ BO3HHKHOBEIIHEM HOBBIX IIPOBOUSIIINX H)’Teﬁ B CBH3H C
yBeaHueHHeM [opoBoro npoctpanctea [Brace and Grande, 1968]. Oanako
HAYAABHOE VBeJHUYEHHE P, MOMeT NPOHCXOAHTb R CBSI3H ¢ HEJOHACHIIEHHEM
BonOi o6nheMa TpelIHH. AHOMAJHMI TEOMATHHTHOTO NOJS MOFYT BBI3BIBATH-
CSi M3MEIEHUAMH ICKTPOCONPOTHBJIEHHS NAH NCCRAOMAUNHTHBIM adderTom
B CBR3H C yBeqHueHWem 3(pQexTHrRHOre Haupsukenns [Stacey, 1964, Sham-
si and Stacey, 1969, Nagata, 1972]. B noxrsepxaeHue moienil jJHAaTat-
C)I}I—Ali(}’)(‘)yall}{ KHUIKOCTH CCBIJAKTCH TaKXKe Ha Haﬁd'l}OﬂZiQMI.\le 3Ha4YeHHH
BeAHUNHLI b B TNEPHOE MOATOTOBKH 2emserpsiceHus [Scholz et al., 1973].
Ha puc. 2,10 cxeMaTH4YeCKH TOKA32HB H3MEHCHHS DA3/HUHBIX (PH3HYECKHX
napaMeTpoB, NpeJIIeCTBYIOLHE 3eM/JETPACEHHIO, KOTOPBIC BBIYHC/IEHBl HA
OCHOBE MOAeNH JHAATaHCHU — AUGOYINE, TIPH YCJAOBHH, MTO CKOPOCTh HAH-
naTaucitn GoMbIle CKOPOCTH NOATOKA JKHAKOCTH, B nporusHow ciyuae, ec-
JH CKOPOCTDL TIOATOKA JKHUIKOCTH BHIILE, YEM CKOPOCTh NHAATAHCHH, KPHBbIE
Ha puc. 2.10 uvenn 6u uno# Bux [Nur, 1974].

VYueybte Mucruryra ¢usuxu 3emian B Mockee MPEANOKHIN APYTYIO MO-
Jiellb, TAK HA3bIBAEMYIO MOIENb AHIATAHCHH — HEYCTOHYHBOCTH, COTJIACHO
KOTOPOH [IpeanoJaraeTcs, 4TO NHJIATAHCHA NPHBOJHT K JaBRHOOOPA3HOMY
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POCTY Tpelliil, Bbl3bBAOLIEMY HeyCcTOll4ylIBOCTh BOJIM3H TWABHOTO paspsiBa.
JTO DNPHBOJWT K YMEHbHICHHIO HAlPAKEHH, YACTHYHOMY 32KPhITHIO
TPelnH, B pe3yabTare Yero - Nopoja INpHOOpPeTaeT CBOM NEPBOHAYANDb-
Helc cBofictBa. B atoff  Momear anddysds KUAKOCTH He  irpaer
Kaxofi-in6o poau U npeincTeperdioulue H3MeHeHlsl (hH3HYeCKHX Napamer-

Puc. 2.10. Msuenemnst (H3mTeckux napamc-
TPOB, NPeJISCTBYIOUIUE ICMJACTPACCHHIO, Ha
HIPOTAXCHAK CQIHOIO UHMKJAa B COOTBETCTBHI
¢ MOJEIbI0 JHIATAHCHH — IHMBYIHU  HKHIKO-
eTH ((‘KOPOCTb AWAATAHCHHA Goautile, uem
CKOPOCTE TIQATORA )KHA)\'OCTH].
[Scholz, et al., 1973].
Pumcgne LuPPLL — pazTuYAbIC  CTAAHM UKD,
Kparkospemennste $ayxryauun {crapus IV), xo-
TOpLie 3aGRIONANTCY MNepel HEKOTOPWMH  KPYMibl-
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POB MMEIOT HECKOJbKO APYTOH CMBICJ, YeM B clyyae MOJAeTH IH2aTAHCHA —
auddysun. B ¢BA3M ¢ NEAOCTATKOM JaHHBIX TPYIHO C/eliaTb BLIOOp MexK1y
3TAMH ABYM4A MOJCIAMII.

YTBep2KICHHE, UTO MOJIedb AUJATAHCHI MOABOAHT 00LLYI0 PHIATCCKYIO
OCHOBY ITIOYTH NOJA BCe Haﬁmo,.naemue SBJCUHA, NPEeJUCCTBYIOUIHE MEIKO-
tbokycunm aemsieTpacennam [Scholz et al,, 1973], Gasupyercsa na ee kave-
CTBEHHOM XapdxTepe. Poab BOABI HEJOCTATOUNO XOpowo uayuena, Tak, yse-
JHYEeHHe MJIH YMCHbIICHHE 3u‘leK1'pOCOIIpDTHBJIGHII;I B qJOKa.HbHOM peruoiie,
BO3MOXMHO, CBSi3aHO ¢ H3MEHEHHEM OTHOCHTCJIbLHOH POJH BOAbL. MHOmecTBO
Ba’KHBIX BONPOCOB OCTAIOTCA HepelieHHWMH. HacKosabKko yHnBepeanbHa mpe/i-
JOKEHHasi Moienb? X0T#, KaK YKa3bBaaoch, 000MM THIAM 3eMJeTPACeHRil
(KaX ¢ BEPTHKaJLHBIM, TaK H C FOPH3OHTAJbLHLIM CMeLICHHEM IIO PAa3pPbiBY)
NPeIIICCTBYET AHOMAANA Tp/Us, OTMEYEHO HECKOJALKO CAYYaeB 3eMJerprce-
HHH CO CABHTOBHIMH CMELICHHEMH, KOrla NOZOOHOR anoManyH sBoolmle Re
nabmonanocs JMcEvilly and Johnson, 1973; Cramer and Kovach, 1974]
st Toro 4To6BI PEWIHTBL, MOTYT JH aloManul, HabhalodaeMbie B BMHIRHT-
paJibHEIX 00:acTAX, ObITh COOTHECCHBI ¢ MIPOLCCCAMH B 04are, HeoGXOAUMHL
HaBAOREHAS 32 AHOMANNMSAMH Up/Us TPH MMHTHDYIOHUIX B3pBHIBAX. TAKHX
JlaHHbIX OKA HeAOCTaTOUHO.

VasecTHble NpUMEpPH NPeNCKa3aHus 3eMIeTpsaceHHil oCHOBambl 0fnimHO
Ha KakoM-anbo oJHOM NpenBapsawciieM zddekTte; koMOHHalHs >hderton,
HaGaoaaBlkXcs nepel ManywHpCKiM poem 3eMJeTpsiCeHnii, On1a BhisBa-
Ha cKopec BHEJPEHHEM Marmbl, yeM JuaaTaucieit. Mveoores Taxxe n apy-
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FHE HECOOTBETCTBHSI MoAenH HabawojaesmbiM GakTam. BbI3bIBACT cCoMHeHHe
TaKXe CIPaBeAJHBOCTb BhipaxeHHs (2.9) aada JoOLIX recJOrdyeCcKHX ye/10-
BHH, MOCKOJILKY HHJIATaHCHOHHO-AH(OY3IHOHHAA MOAe]b NPeAnojaraer 3Ha-
YHTeNbHYI0 H3MEHUYHBOCTb IPOJOJIKHTEbIOCTH aHOMANHH { B 3aBHCHMOCTH
OT reoJIOTHYeCKOH cHMTyauud. Bompoc o MakcHMaJbHON ray6uHe, Ha KOTO-
Poit MOXET NPOUCXOAHTH NHIATAHCHS, TOXKe HOKa HesiCeH.

B nocnenmef paGore ArrappajoM c corpyaHukavu [Aggarwal et al,
1975] mokasano, 410 5heKTH, NPelIECTBYIOWE 3eMACTPICCHHIO, 110 KPail-
Hell Mepe aHOMAJIHf Up/Us, CBA3aHH HE ¢ MapaMeTPaMH 04ara KaxKaoro iH-
JAMBRAYAJNBHOIO MEJNKOrO 3eMJeTPACEHHS, a € JOJTOBPEMEHHBIM H3MEeHCHH-
€M CBOHCTB NOPOJ B pafioHe ouara, lipH 3TOM Us yMeHbuunach #Ha 12% wu-
JKe HOpPMBL 370 NepBuii HAOGMIOZABILHICA Cayya#l CTOAb 3HAYHTEJBHOTO
YMEHbUICHHS Us, H €CJIH JIaHHOE sIBJIEHHe UMeeT OOLIMA XapaxkTtep, OHO J0JXK-
BO OHITh NMPUHSATO BO BHMMaHHEe NPH TEOPETHYECKHX IICCJCAOBAHMAX (hH3Nde-
CKItX OCHOB SIBJIEHHH, NPeIUIeCTBYIOUIHX 3eMACTPACCHUSM,

Hemﬂpoc}Taanecm{e HANPpAXKEeHHS AOJKHbl TdKXe BbI3biBATL aHi30-
Tponxio S-BosH. B aHH30TPOIHOM cpeje S-BOJHbBI PasAENAKTCSH Ha JBE YeT-
KHE COCTaB/SIOLLUC, KOTOPblE HMEKT pasHele ckopoctu. [ymra [Gupta,
1973] npeano.iaraer, yto NoAoGHOC paculemjenHe S-BOJH LPIBOIUT K pac-
CMOTPEHHBLIM DBBIIIE H3MCHEHHAM, VKa3blBAWIINM Ha lipIIﬁJl[I}KeHHe 3eMJe-
TPACeHHA.

B saximwuenne oTMeTHM, YTO, NOCKOABKY MOXENDb AHJATAHCHH TPOLOJI-
KAET HMCHOJh30BATBCS AJSl MPOCHO3MPORAHHA MEAXO(OKYCHBIX IeMJeTpsce-
HHN, HeoOXoMMMbl JaasHeliniue nabopatoptible 1 TIOJNEBHeE HCCAELOBAHHS
I35 OLEHKH ee JOCTOHHCTBA H ONpeleNeHdst IPAHHL NPHMEHHMOCTH.

2.3.6. YIPYTASl U BASKOYNIPYTAl MOAENH TEKTOHHKH NAUT

Ecnu Goabmass 4acTe 3eMJIETPACEHHHA — SBJIEHHA pPa3pylleHHS, BbI3HI-
BaeMble B3auMOJeHCTBHEM HECKOAbKHX IKECTKHX ILIHT, TO IpPeACTaBifeTcs
BO3MOJKHEIM MPOTHO3WPOBATb 3TH SABJCHMS, M3yuasi ABWIKEHHE IAHT H KOH-
IGRTPANHIO HAMPAKEHHA BioAb uX obwux rpanuu. Kaxgoe semaerpscenue
JaeT HaM CBeJICHHsS O XapaKTepe Hampsi:keHHH B ovare. CelicMuyeckue mof-
BHXKH BJAOAL FPAHHI IJINT MOMKHO OLEHHTB, HCXOAS M3 CEfiCMHYECKHX MO-
MentoB [Davies and Brume, 1971]. 3tH maHHBe MOTYT GHITH HCIIOMh3OBA-
Hbl NIPH MOAEJUPOBAHHNM BO3MOXKHEIX H3MEHCHHIl B pacipelescHHH HamNps-
Kewnti B autochepe Ha SBM.

Aprowrkos [1973] nokasan, 4To HCOAHOPOAHOCThL IL1ACTOR B Ijalne 00
MOINHOCTH H TLJOTHOCTH MOXKeT SiBHTbCH l'IpI»l'-lHHOff KOHUEeHTPpAIlHH 3HAYH-
TeJAbHBIX HalpsiKeHWi B Jaurochepe. TakHe KollleHTpaUHH Hanpsxe-
HHii  MOTYT OOBICHUTL INIPMYPOUYEHHOCTL  CEHCMHUYHOCTH K  Ompeje-
JesHHIM  ¢opmaM  pedbeda (HanpeMep, MNPEAropbHaM, KpPacBBIM - dac-
TAM IJIATO, MOQHSTUSAM), KOoTOpas OblIa paHee 3aMeyeHa H KJaccHpHIH-
poBana MoHuteccio ae Bannop [Montessus de Ballore, 1906].

CeficMHueCKAH PeXKHM BHYTPEHHHX yacreil IJIHT M HPYCHX PalCHOB C
HH3KOH CefiMHYHOCTBIO MOXKCT, TaKHM 06pa3oM, NPeacTaB/idATb 3IHAYHUTE/b-
KB HHTEPeC ISl YCTaHOBJIEHHSA 3aBHCHMOCTH MEXAY CeHCMUIHEeCKHM DPHCKOM
H HEONHOPOAHOCTLIO 3€MHOH KOpsl. DoJblias vacTh HCNOMB3YEMBIX MOIe-
Jel autocdeprl NOTHOCTBIO HCKIIO4aeT H3 PACCMOTPEHHS TaKke H3MEeHEeHH:
MONIHOCTH 3€MHOH KOpH B Il1aHe, XOTH NS TeX PaWOHOB, LAC CTPOEHHC KO-
PHl 3t MOAKOPOBHIX CTPYKTYP CPABHHTENBHO XOPOUIO H3BECTHBI, MOXHO Oblio
6LI, MO-BHAMMOMY, OTHOCHTE/]bHO JIETKO NMOCTPOUTH PEATHCTHYCCKKHE MOJeNH.

WsveHeHls TEKTOHHUYECKHX HAMPSyKeHHH Moryt OblTh 3adiKCHpOBaNB
Tax:Ke MyTeMm HaGMIOAelHH 33 H3MEHEHHSAMH Bel{4HHEl b [Lomnilz, 1973;
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Wyss, 1973]. TIpeanonaraercst, YTO yMeHbUICHHE 3HAYeHHit H KOppesupy-
CTCA C YBCJHYCHHEM BEJHYHHBl MACHUTYZABI 3E€MJICTPACEHHUA U, CJeAoBaTe/1b-
1O, ¢ yBeNWueHHeM TeKTOoHMHueCKuX HanpsoxeHuil. CyllecTsoBanue mofo0-
HOH KOppeIsiUMH TOJATBEPKIEeHO 3KCnepuMeHTadbHeiMH paboramu Morn
[Mogi, 1962, a, b, 1963] u Wloasua [Scholz, 1968, a—c]. 06 ymenbuieHuit
3Ha4YeHHH § YNOMKHAIOCEH B CBSI3H ¢ (HOPILO-
kami, ogHako ['ufosuu [Gibowicz, 1973]

|lepoxoeatar NaBepxHACTb
i HaGJI0Aa1 TY e 3a2KOHOMEDHOCTb B MO-

Wl AY  CIeOBATCJbHOCTH adTeplIOKOB, XOTOPhIE

TITLTAI77 7 i npeamecTBoBaln Oosee CHABHBIM a@TepLIo-
Kam,

v Bappuax n Kunonodpd [Burridge and

Knopofi, 1967] npcaaoxuay VIpoIleHHYIO

Puc. 2.11. JlabGopaTopsas MOIenb .
cepin sevaeTpscommi b puge wace ~MEXAHHUCCKYIO MON@db, KOTOPAS MOXKET

W DpYWMN, pacnojomemswx B au-  OBITb HCHOAB30BAHA /15l MOAETHDPOBANHS
HBIO 12 TOPHSONTAABHOM Monepxno-  TPANMI, MexAy nawramu (puc. 2.11). Kax-
HOCTH. [Bllfrlfli%%7 and  Knepofl, nuiji 6,0k npeacTaBasieT CeHCMHUECKYIO

H67]. NPOBHHINIC, PCTHOH WM Opellb (B 3aBuCl-

Beaymas npy&uia  CoeddHena ¢ MoTo- «
PoOM, KOTOPWI paGoracT ¢ NOCTOAHHOIL MOCTH OT TNPHMEHAEMOH 1‘0pMHHO..'lOl‘HH).
cKOPOCT bR “ RBISRIBAET HMIOYIbCHLI Al - -
CMOLEHRK  Mace. Tlocpeacroum . macae- Bapnaunn CEMCMHUYHOCTH MOI'VT MOACIHPO
HUA JAEMEHTOR  BaykOCTH B Modeal,  BATBCH pPA3JTHUHLIMI BCCAMH H xoacbcbuu}l-
MOXKHO TeHCPHPORATL athTepIIOKH, ¢ae- ~ . -

LVIOUIHE 32 TIJIABHBIM TOAYKOM. Pesyib- eHTAMH TpeHila 0UJOKOB. Olﬂ.eﬁbﬂb]e 00K

1dThl TOKA3BIBAKT, YTQ CTATHCTHUCLKHE - 3
CROMCTBA  CODOLITRIL  OuPLAENHIOTSH  Tpe- MOI‘yT OuEITE ()()be,[lHHeHbI B reOMeTqueCKHC

RECM 0 UICPOXOBATYO TTOBEPXHOCTL MQ/emn 301 Cyﬁ}lyl{luih HAH APYCHX THOOB
rpaHuil MEXAY ITHTAMH.

B ofuiey nBMHTANIS TEKTOMNYCCKNX NPOLECCOB € NCHOMbIOBANIEM Me-
NaHUYECKHX, CTATHCTHYECKHX MM PAacucTHLIX Moiedeill HAXOMITCs NOKA
JHWb B KAYeCTBCHHOM T iun, Lo CUX Mop pasBATHIO 3THX MCTO0B L Yie-
a570Ch 60abworo BuuMaHus. OBmupHble GubBIHOrpaduyecKHe HCCACAOBA-
HHA O BONPOCY NPOTHO3a 3cMieTpAceHHil (¢ ocoOmM BHEMAINeM K CoBeT-
CKHM H JPYIHM BOCTOUHOEBPOMNEHCKHM HCTOMHHMKAM) OBLTH BbIIOJHENLI BO
®paiibeprekoit Fopnoft Akagemun [Schmidt, 1971;1973].
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I'naBpa 4

JAUHAMHKA TPYHTOB: MOBEAEHHWE I'PYHTA
IMPH CENCMHYECKOM BO3OENCTBHH,
BKJIOYASE PA3XKH)XEHHE

2. PAUYHOJIY, O. PE3EHANIL

IOHECKO. Ilpoekr «/IuHamuxa rpyHroB». HauuoHaJbHBIH aBTOHOMHBIHK
yHuBepcuTer MeKCHKH, Mexuko
Huxenepublit HHCTHTYT, HauuoHanbEBIN aBTOHOMHBIH
yHHBepcHTeT MekcrkH, Mexnko

4.1. BBEAEHHUE

4.1.1. IPHPOJA FPYHTOB: ®A3bl H HANIPAXXEHHA

I'pysT npeacrasiger co6oi arferat oThesBHEX yacTHU, HyCTOTH
MEXQy KOTOPHIMH 3aNOJHEHHl BO3AYXoM H (HJu) Bopoh. CaenoBareqanbHo,
IPYHT — 2TO HBYX- HJM TpexdasHas CyGCTAHUMsS, HANPAKEHHOE COCTON-
HHe KOTOPO# MOXKeT GHITh HOJHOCTHIO ONHCAHO, eC/H 3aAaHbHl HANPAXKEHHUS,
COOTBETCTBYIOIIHe KaxJoi (ase. EcaAH AAS TPOCTOTH HIH H3 MpaKTHue-
CKHX cOOOpaxKeHHH paccMaTPHBAIOTCA TOJABKO BOLOHACHILEHHHIE TPYHTH,
HeOGXOAHMO YUMTHIBATH OTJEJNbHO HANPAXKEHHOE COCTOSIHHE cKenaeTa (-
(peXTUBHOE HAmpsXKeHHe) H BOAB (IOPOBOe J2BJEHHe); JHUDL B rpy6osep-
HHCTHIX HECBA3HBIX CYXHX IpyHTax oOfllee HamnpsikeHHe PaBHO 3((eKTHB-
HOMY. '

TlopoBoe paBjeHME MOKET BO3HHKHYTb B Pe3yJabTare YCTAaHOBUBIIEroCsa
JBHXXEHHS BOAHI Yepe3 NMOPOBOE INPOCTPAHCTBO (YCTAaHOBHBIIEECH KOPOBOE
NABJEHHE) WM B Pe3yJabTaTe ABHXKEHHs IIOTOKA, BHI3SBAHHOTO H3MEHEHHeM
ofbeMa MOPOBOTO NPOCTPAHCTBA (MHAYUHPOBAHHOE NOPOBOE JABJEHHE).

¥YcTaHOBHBINEECS NOPOBOe AABJIeHHe He 3aBHCHT OT CBOHACTB rpyHTa,
HO CBSI3aHQ C THIPAB/IMYECKIMH YCJNOBHSMH, KOTODHE B CBOK OuYepejb He-
3aBHCHMEL OT PEAaKUHH TPYHTA HA BHEIUHHE HAFPY3KH. DTa KOMIOHEHTA IIO-
POBOTO JIABJEHMS SBJSETCS, TAKHM O6pPasoM, ¢ TOYKH 3PEHHSI MEXAHHUKH
IpyHTOB HezaBUCHMOH mepeMeHHOH. B To ke BpeMs HHAYLHPOBAaHHOE MOPO-
BO€ JaBJeHHE 3aBHCHT OT MCXaHHYeCKHX CBOMCTB IPyHTa, T. €. OT ero Inpo-
HHIAEMOCTH H CIOCOGHOCTH U3MEHATh 00beM MOA HarPy3KOH.

4.1.2, YCN0OBUA XPEHHPOBAHHSA W MPOBJEMA 3EMJETPSICEHURA

Ycaopus apeHHpoBaHHs (T. €. CTelleHb pPacCeHBAHHA NMOPOBOrO AaBJle-
HHS B Npollecce HAarpyXeHHMs) 3aBHCAT OT CKOPOCTH INlepejaul KaBJEHHS,
ko3¢ drreHT2a BOJONPOHHLIAEMOCTH FPYHTA, IeOMETPHH H TPaHHYHBIX YyC-
JIOBHH MacCHBa. ) )

[1poHHI2eMOCTb TDYHTOB B €CTECTBEHHEIX YCIOBHAX TAKOBAa, 4YTO IIpH
JOCTATOYHO OOJBLIOK CKOPOCTH jAedopMalMi TPYHTa IIOX HATPY3KOH MHrpa-
LU BOXH B MaccuBe HHYTOXKHa. [losTomy Aedopmanns Godblnei YacTH moJ-
HOCTBIO HJAH YACTHYHO BOAOHACHIUEHHBIX FPYHTOB IIPOHCXOLHT B YCJHOBHAX
IIOYTH IMOCTOAHHOIC BOAOHACKILIEHHA, AJ4 IMOJHOCTBKY  BOALOHACHIICHHRX
r%yﬂ'roa 9TO O3HayaeT, 4TO Ae(OpPMalKM NPOUCXOAAT NPH IOCTOAHHOM
obbeme.
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Hao6opoT, 6aaroaaps BHICOKOH HPOHHILAEMOCTH IPYHTOB AJS BO3AyXa
H OYeHb BHCOKOH CXHMaeMoCTH BO3AyxXa Aedopmaius Gosburefi yactu cy-
XHX KPYNHO3ePHHCTHX TPYHTOB NMPOHCXOAHT B YC/JOBHSX MPAKTHYECKH CBO-
GORHOrO - APEHHPOBAHHs. AHa/NOTHYHHE YCJOBHA Npeol/afaioT Takke B
KPYNHOOO6JJOMOYHBIX BOLOHACHIUIEHHHX IPYHTax (C pasMepaMy uacTHI, No-
pagka 1 mioiiMa u Gonee).

QueBHIHO, CYLIECTBYIOT M IPOMEXKYTOUHbIE caydaH. K HMM OTHOCATCS
cyxue TPYHTH ¢ pa3MepoM ¥acTHI mopsaxa 0,1 MM (TOHKHe NIeCKH) M BoO-
JIOHACHIIEHHBEe TPYHTH ¢ BOJONPOHHLAEMOCThIO mopsiaxa 10—t emfc. Aas
3THX NPOMEXYTOUHHX caydaee 6e30NmacHO H, MNO-BHAHMOMY, HONYCTHMO
NpeANOJOKeHHe O TOCTOSHHOM COAEpPXaHHH BOABL TpH AedopmalHsx.
B Tex cayyasx, KOria Takoe JONYyIUEHHE HeNPHeMJeMO, MOXHO OOOHTHCH
BHIYHCJEHHeM BepXHeH M HHXKHeH FPaHHI peakKNMd TCPyHTa, HCXOAA H3
ANbTePHATHBHEIX IIPEANOJOKEeHHH O MOJHOCTHI0 XPeHMPOBAHHOM K IIOJ-
HOCTBIO BOJOHACHIEHHOM TPYHTe. B mocienHeMm ciyuae pelileHHe XOCTHIa-
€T ¢ IIOMOLIbIO YpaBHEHHH, ONMCHBAIOIUX Ipolece H3MeHeHHA ofnema
rpyHTa NOJ HArpy3Ko# H IBHXKeHHs! BOAH B MOPHCTOH cpefe. Bonee aerans-
HOe paccMOTpeHHe NocJeXHEro MOAXoJa HaXOJAHTCS 3a IpeJesaMA Kpyra
BONPOCOB, paccMaTpUBaeMBIX B HacTOAWleR rase.

4.1.3. HESBABHCHMBIE NMEPEMEHHBIE H YCJIOBHA TMPOBENEHHA
HCNbLITAHHA B JTHHAMHKE TPYHTOB

Mexanuyeckne cBoiicTBa o6paslla FPYHTA 3aBHCAT OT er0 HauaJbHOro
cocrogHid (KoadHLHeHTa TNOPHCTOCTH, CTENeHH BJAXKHOCTH, CTPYKTYDH,
HanpsaXKeHHoro COCTOS{HHE} B TOW Xe Mepe, KaK H OT IIpHMEHAeMOro Cio-
cofa yBeJHUEHHsl HaNpsixKeHHH (TPaeKTODHS HATPSKeHHdA, CKOPOCTb Ha-
TpyKeHus, ycaoBHst npeHaxa). CJelosare/IbHO, MeXaHHUeCKHe CBOHCTBA
IPYHTOB B HIeaJe cJelyeT ONpPeNe]siTh HA o6pasnax, HMEIoUHX Te Xe HC-
XOJHbI€ XaPDAKTCPUCTHKH, UTO H TPYHTH B MacCCHBeE.

Tlpn npoBegeHMH Ja0OpaTOPHBIX HCCAeZOBAHMN HEOJHOKPATHO OBLIO
HOKA33aHO, YTO Y4er BceX CeMH INepeMeHHBIX C AOCTATOYHBIM TIPHOIHKERH-
eM MOXKeT OBITh obGecleyeH MPH HCNOJAb30BAHHH TOJALKO TPeX HE3aBUCHMDIX
MapaMerpoB: CKOPOCTH Ae(OpMalHH, TPaeKTOPHH HaNpPsAXKeHHA H BCIHYH-
HH 3Q{eXTHBHOrO HaNpPSAXeHHA, NPHYEM NOCHCAHUH IapaMeTp SABAAETCH
sBeayniuM. Ha 310M ocHOBaH Tak HasbiBaeMblil NPUHUHN 3G (PEeKTUBHOTO Ha-
HpH}KEHHS}.

B cooTBeTcTBHH ¢ 3THM HNPHHUHUIIOM BCAKOE CBOHCTRO FPYHTA MOXeET
ObiTh ONMpefesieHO H BhIPaXKeHO uepes stdekTHBHOe Hanpsmenue. [IpaxTu-
YECKOE HMCIOJB3CBAHHUC 3TOro NMPHHIUIZ 3aBUCHT OT BO3MOXKHOCTH IIPOrHO-
3HPOBAHHS TIOPOBOTO LABJCHHAS B IOJCBHIX YCJAOBHAX. DTO CPABHUTENBHO
JICTKO OCYHIECTBHTh B IPYHTax co CBOGOAHBIM OTTOKOM BOJBI, KaK YKa3aHO
B pasfene 4.1.2, TOCKOJbKY B 9THX CPYHTAaX IIOPOBOE HaBJeHHe He 3aBHCHT
oT jnedopmaunn 1 Ay6IHpPOBaHHE IOJEBLIX YCJAOBHH B J260paTOPHU MOZKET
66ITh OOeCIeyeHo NpOBeIeHHeM INOCJIe0BATENbHEX ONBITOB ¢ JApeHaxeM
IpH COOTBETCTBYIOULeM YDOBHE Hanpsoxenusd. B MeHee npoHHUAeMBIX IPyH-
TaX MNPOrHO3 NOPOBOrc AaBJ/ICHUsA 3HAUHTEIBHO CJO0XKHEE, 34 HCKIIUCHHEM
Te€X cJyuyaes, Korja AeflCTBy}OHJ,ee HAMPAXKECHAE M3MEHACTCH HACTOJMBKO Mel-
JIEHHO, 9TO 3TO HCKJ/I0YAeT PA3BHTHE HHAYHHPOBAHUOrO IOPOBOrO JAaBJe-
puda. Tagas KapTUHa peako HalaojaeTcss B JHHAMHUKE TPYHTOB.

OJIHaKo B Tex cJjyuasix, Korga NpPOLeCC HATPYHKEHHS NPOHCXOXHT HpPH
fIOCTOSHHOM conep}lgam»m BOJXE, HHAYUUPOBAHHOE IIOPOBOC JAaBJjcHHE HAB-
JNSeTCS MO CYWecTsY (YHKNMed Haya/bHOro coctosinusi obpasua [Bishop
and Eldin, 1950] wan, apyraMu cioBamH, QYHKNMEH NPEABLICTOPHN pPasRH-
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THA 3ddekTuBubix HanpameHud. Ecnn paccmartpusath 310T dakT B coorT-
BETCTBUHM C TPHHUHNOM >GO)EeKTHBHOTO HanpsKeHHs, MOXHO CAENATb Bbl-
BOJl, UTO MHAYLHPOBAHHOE NOPOBOE IaBJeHHe U, CJelOBaTeJNbHO, TPAEKTO-
pHusi 2((HEeKTHBROrO HaNpSXKeHUs H Bce IOBefeHHe ABYX 00pa3uoB TPyHTa,
JedopMUPYEMBIX TIPH TOCTOSSHHOM BOJOHACHILUEHHH, OYAYT OJHHAKOBBIMU
B TOM clydyae (M TOJBKO B TOM CJyuae), KOrZa HINEHTHYHB BCE TPH OMpe-
Jensoux $axTopa, 8 HMEHHO: HayaJbHOe COCTOsHuE, obllast TPAeKTOpHS
HanpsKeHusa * M CKOPOCTb HArpyXKeHHst (XOTA GONBIIHHCTBO 3KCTEpHMEH-
TOB NOKA3LIBAaeT, YTO B NpelefaX BO3MOXHBIX KoJeGaHHHA CKopocTelt na-
IPY30K, HCCJAENyeMBIX B HHIMKCHEPHOM cefiCMOJIOruH, TocaefHHH daxTop
O6bIYHO NaeT 3@{eKT JNHIUL BTOPOro MOPAAKA). DTOT BEIBOJ CO3MAET OC-
HOBY AJst BEIOOpAa COOTBETCTBYIOLUHX TIEDEMEHHBIX H YCJOBHIT NpOBeaeHust
ONbITA B HHKEHEPHBIX NPo6JaeMax, CBA3AHHBIX ¢ TPYHTAMH.

Kaxk noxasauo B pasgese 4.1.2, npofaeMbl AUHAMUKH TPYHTOB MOFYT
OuTh rpy6o mompasmesncHs! Ha JBe IPYNNE: B HePBOH paccMaTpHBAIOTCH
AeQopMalHK TPYHTOB B YCJAOBHAX CBOGOLHOIO OTTOKA BOABl, BO BTOPOH —
neOpMalHH IPYHTOB INPH MOCTOSIHHOM BOJOHACHILCHHH. B mepsodi mopo-
BOE XABJAEHHE SABJAETCA HE3aBHCHMOH NepeMeHHOH, W ONbITHl HAa CYXHX HJAH
BOJAOHACHIUIEHHHX 06Da3Nax MOMHO HCNOJAb30BATH JJIS ONpPENCTAEHHS COOT-
BeTCTBYIOIUHX XapaKTEPHCTHK rpyHra. [Ipo6iaeMb BTOPOH rpynmist BCTpe-
HaTCA B HHXCHEDHOH ceficMojorun Gojee YacTo; 3JeCh TOPOBOE JamJje-
HHe fBJSETCA 3aBHCHMOH NepeMeHHOH M, CJieZOBAaTeNbHO, Npolue, HaACK-
Hee u Gonee Les1ecOOGPA3HO HE BKIIOYATh €r0 B PACUETHl PEaKIUH IPyHTa **,

ITpo6nemsbl 5T0# KaTeropHH TPeGYIOT NPOBEAEHHS ONBITOB HA IPENCTa-
BHTEJNbHHX 06pasuax, Tlie no KpafiHel Mmepe IBa WIH TPH H3 YKa3aHHBIX
dakTopoB (HauaabHOE COCTOSIHHE M TPACKTOPHS HANPSKEHHA) TIIATEJABHO
KOHTPOJIHPYIOTCS C HeJIbl0 BOCIPOH3BEACHHS ECTECTBEHHHIX YCJOBHH B Mac-
cHBe.

4.1.4. CTABUJIBHBIE U HECTABHJIbHBLIE TPYHTOBBIE YCJOBHSA

IMpexnonoxuy, ABa 06pasila HeCBA3HOTO TPYHTA NPH HAYAJIBHBIX KO-
3 uuHeHTaX TOPHCTOCTH €; H €2 TOABEPTHYTH KOHCOJHMIHPOBAHHO-/PEHH-
POBAaHHOMY TPEXOCHOMY CXKATHIO TAKHM 06Pa3oM, 4TC CHBHC B OGOHX 00-
pasuax HAUHHAeTcs NPH OAHOf U TOH Ke 3(pdekTHBHOH ynaoTHsOUEH Ha-
rpyske o Eclu 3Hauenue e; OKa3WBaeTCs JIOCTATOUHO BBHICOKHM, a €3
JOCTATOYHO HH3KMM, NOBeAeHHe 06PasioB OyJAeT KauyeCTBEHIIO PA3JHYHBIM,

*B BOAOCHACHIUECHHBX TPYHTAX A0JXKHaA BOCOPOHIBOIANTHCH  JHUb OTKJOHAKL 2R
TPAEKTOPHS HATIPSKEHHHA, NOCKOALKY JoGoC YBesudeHHe THIPOCTATHYCCKOrQ AABACHHA He
H3MEeHSICT BEJHYHMHE! 3DGEKTHBHOrO HanpskKeHHsd,

** ToyHH} YueT MOPOBOrO [aBJEHHS B NPOGNCMAX TAKOrO POJA PABHOUEHCH KPYrosoil
sameHe TepeMCHHBIX. [IpeAnoNOKHM, MHB PeWHJH TOYHO Y4eCTL, TNOpoBoe JAamiellle
(1. e. onmcarn mnpotlecc B TepMHH2X 3DMEKTHBHOrO HanpsKeHMs) B YCJOBHAX, Koria
RehOpMALMA TPYHTR NPOHCXOIHT TNPH ROCTORHHOH CTeNeWH Bomoxacwuewus. [us toro
4yTOGK cAeAaThb 3TO, HeOOXOLHMO NPeiCKa3aTh HHAYUHPOBAHHOE NOPOBOE HaBJCHMEe B Mac-
CHBe, YyTO TpeGyer NPoBeACHMA HEAPEHHPOBAHHEIX ONBITOB HA NPEACTABHTENbHBIX ofpasuax,
B KOTOPBIX BOCIHPOH3BEACHH HauaibHOE COCTOAHHE H IOJIeBasi TPAeKTOPUS HanpsKelud,
STo Te e ONHTH, KOTOpHE HeOGXOAHMMBbI AN aranu3a o0Iero HaupsKeHHs, HO C HOmOJ-
HHTEJbHHM H3MePeHHeM BCAHYHEH MUAYIHPOBAHHONO TOPOBOrO JaeieHnd. B aanbueiime
Pe3yJbTaTh QUETOB HCHOJb3VIOTCH IS OLCHKH BCIMYHHB HHAYUHPOBAHHOIO MOPOBOTO
AA4BJIGHHS B IOJEBRIX YCJIOBHAX, & 3aTCM BMecTe ¢ OGLIHM HaNpPSKCHHOM — A/ TPOTHO3A
3Q(EKTHBHOr0 HampsXenus. TakHM 06PasoM, cCiM H3Mepeuus NOPOLOro AARJEHs CoBep-
UIEHHH, METON Sq)q)eRTHBHOPO HanpsxeHU] SABJAACTCH 0 CYLECTBY TOUYHHIM 3KBHBAJICHTOM
MeTOAa OBUICro HANPAXEHHH, HO MocaeAHHH Apowic M Gofdee npamoit. llockoabky muamepe-
HHA NOPOBOFO A@BJCHUA HEAOCTATOYHO COBEPIUCHHBI, 3TOT METOM TaKKe M Goaec HALCKCH.
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4TO WIIIOCTPHPYIOT rpaduky Ha puc. 4.1. B obpasne ! casuraouiee ycniue
HellpepHBHO YBEJHYHBACTCS ONHOBPEMEHHO € POCTOM JeOpMalUu H NOCTi-
raer MakCHMyMa B TOUKe $;, HOCJE Hero OCTaeTcss NOCTOSHHLIM  {CM.
puc. 4.1, ). B ToM xe ofpasile K03 QHUHEHT TOPHCTOCTH HENpPEPHIBHO
YMEHbIUAETCA B Hponecce NMPOBEAEHHS OIBITA, [TOKAa He GYAeT AOCTHFHYTa
KOHEYHasl BeIHYHHA KOI(Q(PHIHEHTA TOPHCTOCTH €5 (YCTAHOBHBIIHMICH KO3(-
¢uunent mopucroctu [Poulos, 1975]),

KOTopasi He H3MEHAETCH NPH AaJbHEH- g

weft pedopmanmuu (cM. pme. 4.1,6). H m.

Ofpasew, 2 Goaee NAOTHHI, AaeT NHK Z_ s s
B TOUKE M Ha KPUBOH HalpsiKenue — ;
AedopManms, nocae Yero cABHrammee 7

ycusiue No Mepe pocTa fAedpopManuu
HENPEPHBHO YMeHbINAETCA IO TEX Mop,
noKa He AOCTHTHET IPHMEPHO TOH XKe
BeJHYHHB, UYTO B o6pasue [ (cm. P
puc. 4.1,a). Uto Kacaercs u3MeHeHHs
ofbema ofpasua B 33aBHCHUMOCTH OT
xona pedopManyu, To obpasey 2BHaA-
yaJle CJEerka CXKUMAeTcs, a 3aTeM He-
TIPepLIBHO YBeJHUHBaeTcss B OOBEME

O Tex nop, NoKa He GyAeT NOCTHTHYT e
TOT ke YcTaHoBuBUIMHcA Ko3Dduuu-

€HT 1IOPHCTOCTH, YTO U B ofpasue I e
{cM. puc. 4.1,6). Tluk na KpHBO# Ha-
npaxende — gedopmauus Las-o6pas- Puc. 4.1. 3aBHCHMOCTD CABHTAKOWEr0 Ha-
na 2 oTBeIaeT MOMEHTY, KOrfla ofbem  Upskensst () H u3MenHeHust obpeMa (6)

_ OT ocepoit jgedopmanuu () — B PHIXJAHX
oﬁpasua YBE&JHUUBaAETCsT € MaKCH (l) W MAOTHHX (2) CBOGOAHO ApeHHpYe-

&

o

e

MaJIbHOH CKOpOCTblO. MEIX 06pa3uax HECRBA3HHIX TDYHTOR.
SKCHEPHMEHTaJIbHO MOXKHO IOKa- 4 — CABHTaIOUice HAOPsaXeUHe TIIo HAKJIOHHOH
3dTh, YTO 06[)33le1 ORHCOTO B TOTO KE NMAOCKOCTH; € — KO3(D@PHUHERT MOPUCTOCTH

necka NPH CABHTe NocJe KoHCOMMia-

UHH ¢ KO(pPHIHEHTOM NOPHCTOCTH €5

BHAYAJe CJAErKa CXKUMAXTCA, 4 3aTeM HACTOJIBKO Ke YBeJHYHBAlOT CBOH
00beM, NMOITOMY, KOTAA KX MOABEPraioT GOJMUEM CABHIOBHM AedopMaun-
sIM, OHH B OGINeM He H3MeHsIOTCA B ofbeme. IIHK Ha KpHMBOH Hampsaxe-
Hue — gedopMauns Aas 3THX oOpasUOB TaKXKe HAX0AHTCA Ha TOM YPOBHe
AedopMAaLHH, [e CKOPOCTh YBeJHUeHHS of6beMa MaKCHMaJhHA.

Onucannoe Bbllie NOBeJACHHE TPYHTA O3HAYAET, YTO NPH TeX XKe ycJuo-
BHSIX IPOBENEHHS ONBbITAa CYIIECTBYeT TaKoH Ko3(Q@uUHEHT TOPHCTOCTH
(er>es), NPH KOTOPOM oOGpasuel, HMelUHe KO3QQHIHEATH JNOPHCTOCTH,
paBHBle e. HAn GOJblle Hero, HENPEPHBHO YMeHbIIAKTCA B ofbeMe B mpo-
necce onbiTa. llocienoBate/bHbIe CEPHH ONBLITOB, aHAJOTHYHBIX ONMHCAHHBIM
BHIIIE, MO3BONAIOT ONPEENHTb € H es KaK (GyHKunu 3¢ddexTHBHOrO YIIOT-
HSTIOIIETO AABJCHHUS O, H, CJEN0BATENbHO, MOXKET ObiTh MOCTPOEH rpadHk,
aHaJorHYHbIA H300paXKeHloMy Ha pHc. 4.2, KOTOPHI MBH Ha30BeM JHArpaM-
Moi cocrosiuuit [Poulos, 1971]. JluHss es oTBeyaeT KPUTHYECKOMY KO3(-
¢uuuenty nopucrocts, no Kasarpanpe [Casagrande, 1936, 1976; Watson,
1940; Castro, 1969]. Kaxnwit obpasen, HCNBITHIBAEMEBIH HA CABHT NpPU Ha-
YaNbHBIX YCJOBHSIX, NIPEJACTABJCHHRIX JNI060H TOYKOIl, JckKamlell Han JMHHU-
eii e, OyAeT HCIPEPBLIBHO CXKHMMATLCS B NPOLECCE NPOBEJEHHS ONLITA; JI0-
6o#i o6pasell, cABHraeMelil IPH HAYAJBHEIX YCAOBHAX, NPEJACTABIEHHDBIX TOY-
KO#, siexkallell HMXKe JHEHK €;, OyAer B npouecce oNbTA B TOM XKe Mepe
YBEAHYHBATBCH B 0OBEME.
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BrIUEH3I0XEeHHbe 3aMeUaHns, KacalouHecss COCTHOWEHHH MeXAy Ha-
YaJIBHBIM KOI(MQHIUEHTOM NOPHUCTOCTH K TeHXeHIHeH H3MeHeHHS o6bheMa
HEeCBA3HEIX IPYHTOB, TPHMEHMME K MOHOTOHHHIM CHABHTAM H UHKJHYECKHM
nedopMaursaM GOJbUIOK aMIAHTYAR. lIpH BUOPANHMOHHBIX BO3MYLIEHHAX,
He BBI3BIBAIOI(HX CABHrOBHIX NeopMAlMi HAH IPHBOAAWIMX K AedopMaity-

AM QUeHb HeGOJbLIION BeJUYHHEI, JIO60H He-
CBASHBIH TIPYHT HMeEET TeHISHUWIO YMEHb-
' maTthed B O6BeMe HE3aBHCHMO OT ILIOTHO-

=

[ 2 cri (cM. paspen. 4.4.2).
38 [lo nprynHaMm, OTMEYEHHLIM BHIIE, B
§2 AMHAMHKe IPYHTOB Hac HHTEpecyer rias-
£2 HEM 06pasoM rnoBejenye TPYHTOB B Hejpe-

HHPOBAHHHX ycnoBusx. CyllecTByeT npo-
cTasi CBA3b MEXKJy NOBEACHHEM HAPEHHPO-
BAHHOI'O K REJ[PEHHPOBAHHOTO TPYHTA: CXKa-
THe 00pasua B YCJOBHAX, KOrja JApeHa

SP@eKTHBHOE rHABHOE HRNPANEHHE §q HEBO3MOXKEH, O3HaUaeT POCT NOJOXKHTEJb-
Pc. 4.2, Jinarpamma, mokassmaio- HOTO HBAYUWPOBAHHOTO NOPOBOro AaBae-
was ofmact crabmapkoro (1) x  HHA, TOCKOJBKY CTPeMJEHHE 3€peH TpHCIo-
gecrabuasiore  (II)  cactosams COOHThCS K YBEJHYEHHIO HJIOTHOCTH HPHBO-

HEeCBASHEIX TPYRTOB. AUT K Iepefade AaBJeHHMs OT KOHTAKTOB

':F:l:“’f e eor-m:::;;“(:ff Z“T‘:Tll‘ﬁ: MEXJy 3ePHAMHM K KOHTAKTaM 3epeH ¢ BoO-

e nedmmmumy no#. M maobopor, TeHZeHUms K yBeaHye-

HM©O 00beMa DPH CABHTOBLIX . HCOBITAHHAX

TOPHBOJIUT K BO3HUKHOBEHHIO OTPHUATCABLHOrO HHAYIMPOBAHHOLO NOPOBOLC
JaBJeHHs.

B HecBS3HBIX TPYHTaX JHMHHIO €, MOXIO PacCMaTpHBaTb KaK rpaHHuy
MCHKAY JABYMA PAsJIMHHRIMH THIIAMH TMOBEJEHUS TPYHTOB B YCJAOBHUSX Hejape-
HHPDOBQHHOIO TPEXOCHOTO cXaTHs. Brilie JHHHE e, nedopMmauus HexpeHH-
poBaHHero ob6pasma scerja CONPOBOMAAETCH HENPEPLIBHOH notepel mpoy-
HOCTH, YTO MOKET NPHBCCTH K PaZXKHXKEUHIO; HHIKE JIMHHH €; DPa3xHUiKCHIe
HEBO3MOXKHO *, TaK KaK Da3BHBAETCS OTPHUATEJNLHOE NMOPOBOE AaBJCHHE H
IPYHT <«3aTBepAeBAeT» HE3aBHCHMO OT TPAeKTOPHH HAUpSKEUNs HIH Ae-
thopMaunu.

Byznes cumTarh, WFO rPYHT HAXOAHTCH B CTAGHIBHMIX YCJIOBHAX, CCAT
sHauCHIe KO3(DPHINENTa IIOPHCTOCTH NEXNUT HUXKC JHHHH ¢; HA AHArpamMe
COCTOSIHMH, B IPOTHBHOM CJYyHae O HaXOAHTCS B HeCTaOHJABHOM COCTOSHIH.

JINHUS e, BBeZeHA AN MOACHEMWs H3AOXKEHHOH Kouiennuy. Ha npak-
THKC TPaHydila MeXJy CTa0H/JIbHBIM ¥ HecTaOHJILHBIM COCTOSIHHUSIMM TDVHTA
aonxkHa onpegeaatsest [Caslro, 1969, 1972] HeHOCPEJCTBEHHO [O DPE3YIb-
TaTaM ONLITOR Ha KOHCOJMIHPOBAIHO-1ICIPCHHPOBARHBIX 00pa3lax, B KOTO-
PHIX TPOHCXO/MT PA3XHXKEHHC TPYHTA; TaKad NHHHA HA3BIBaeTcs JIHHMeH
e (cM. pasaen 4.4.3). OcraeTcsi HCCJI€10BATh, COBHAAAIOT JH  JHUIRH
e U ey.

MuXKenepHo-reooryueckue 3afauy NPefycMaTPUBAOT H3ydelue TPYH-
TOB KaK B CTAOHNbHBIX, TAK H B HecTaGUABHLIX YCAOBHAX, UTO TpeGyeT Cv-
ILeCTBEHIIO PA3JMUHBIX NOAX0J0B. B rpydTax, NCOHITABIIMX 3HauHTE/blIbE
HalNpsXKeHus CABHMra, B HeCTAGIILHBIX YCJAOBHAX JErKoe BO3MYLICHHC MO-
JKET IPHBRCTH K PA3IKHMCHHIO; AUl HHX AeTaJbiHOe H3ydYeHHe 3aBHCHMOCTH

HoadpHumerT
NOpUCTOCTH €

* MmeeTcss B By KOHNeNUMs pasxiKenud Kazarpanme. COOTLCTCTBEHHO pasiu-
JKeHHe MOXeT GHTh ONDeReNeHo KaK COCTOsHHe cTabuiansanur acdopmauuu npu HOCTOAN-
HOM OObeMe M IIOCTOSHKOA NPOYHOCTH CPYHTA, 3HAYKTENLHO 6OJee HH3KOM, 4eM Ta, KOTOpoR
ol ofnanan neper posmywennem [Castro, 1969].
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HanpfaxKeHHe — RedopMalys He NMeeT 3HAYEHMH, H AN HHKEHEDHO-TeoJo-
rHYECKHX LeJefi JOCTATOYHO YKa3aTh, UTO TPYHT HAXOAHTCA B HeCTalGHL-
wom coctosinnu. HaoBopoT, Aas cTabOUNBHBIX TPYHTOB COOTHOIIEHHS HaNps-
XKeHne — dedopMalHs BeCbMa BaXKHBI, MOCKOJALKY HEOOXOAMMO YMETb MpPOr-
HO3HPOBATH peaKlMI0 COOPYXEHMS HJIH OCHOBAHHA HA BO3MOXKHOE BO3-
MylLeHHe.

B ToHKO3epHHCTEHIX CBASHBIX IPyHTax ofcyXKjiaemMass JHHHA TaKXe
' MOMXET GHIThb IPOCJEKEHA, 32 HCKIIOUEHHEM TeX CJIydaeB, KOTAA CBA3M Mex-
Ay 4aCTHUAMH CYLIECTBEHHO YBENHUHBAIOT IPOYHOCTbL HOPOAH, 00yCNOBJEH-
HYI0 cuaofl TpeHHs H 2(hdekTHBHHIM HanpsikeHueM. ChegoBarenbHo, pas-
JKHXKEHHe STHX TPYHTOB BO3MOXKHO JIMIIb NPH KO3()QUUHEHTAX TOPHCTOCTH
JOCTATOYHO BBICOKHX, YTOGS! OCAabuTh CLENJICHHE — OXHY H3 ABYX CABHIO-
‘BBIX KOMIIOHEHT — 0 YP€3BLIYAHHO HU3KOTO YPOBHS, T. €. JO HECKOJbKHX
rpaMMOB HAa KBaApaTHHIH caHTuMeTrp. Taxum o6pasoMm, 6yieM yTBepXKAaTh,
4TO HecTaGMJbHLIE YCJAOBHS B CBSI3HBIX TPYHTAX ONPEeNSIOTCS] HepaBeHCT-
BOM e>>er;, riae e — Ko3QPHUMEHT NOPHCTOCTH, COOTBETCTBYIOLUMH TIpe-
Jdeay TekydecTH. Boobiue rosopsi, err=zer ANS KaxJOH CTalHu Hanpsxe-
HHSE. DTOT KPHTEPUX MOXKHO CPABMHTL C YCJIOBHSMH, ONPeAeNsiOILUMH BO3-
HHKHOBEHJE OM0/3Hell B FTHHHCTHIX OTJIOXEHHRX NPU HX pasxiKenuH [Ro-
sengvist, 1953].

4.2. 3BABHCUMOCTb HANPS)KEHHE — IEGOPMAILHA
B CTABHJIbHBIX YCJIOBHAX

4.2.1. BBELEHHE

Kax ykasmlBamoch BLille, CTPYKTypa TIPyHTa, ompeiciseMas Kax
OTHOCHTEJIbHO® PACROJIOKEeHHE TBEDAKX YACTHI, ABIAETCH OAHHM H3 OCHOB-
HbX (AKTOPOB, BAHAIUINX HA MexaHHuYeCKHe cBolficTBa obpasua. Bogee To-
r0o, OTHOCHTEJbHO cjalble cBA3H MeXIy Pa3JHYHbLIMH (hasaMu TIpyHTa, a
TaKXe MEKIY CaMHMH TBEDALIMH YalTHUAMH NPHUBOAAT K TOMY, UTO 3HAYH-
TeJIbHble M3MEHEHUA B CTPYKTYpe IFPYHTA NPOHCXOAAT AaxKe INOJ BJHAHHEM
HeGOJIbIIKX HAarpysokK. OTClOﬂa CAeNYyeT IO CYLIECTBY, YTO M3MECHCHHUA T'DyH-
Ta KaK Martepuaja IPH HarpyXXeHHH TAKOBbI, UTO €ro CBOHCTBA ABJAAWTCA
Gyukugel npouecca parpyXxeHus. TO IPENSTCTBYCT NPAaKTHYECKOMY HC-
TI0JIb30BAHHIO NPOCTHIX OCHOBOMOJAraiolINX ypaBHeHHH obluero BuUAa A
OINHCaHua pPeakKlHu TPYHTA Ha JAHHAMHYECKHE HArpy3KH; BMeCTO 3TOro
CBO#ICTBA FPYHTOB NPHXOLHTCH ONpEAessiTh B J1abopaTOpubIX WJIH NOJeBHIX
YC/JOBHAX JHO0 NPOBOAHTL ONBITH B MacCHBe. Takue yCIOBHSA ONpeaedeHbl
B TEPMHHAX OCHOBHBIX [IePEMEHHHIX, PACCMOTPeHHHX B pasgene 4.1.3. Ilo-
CKOJIbKY TPYHTBHl B HECTAOHJLHBLIX YCJIOBHAX HeCMOCOOHBI TIPOTHBOCTOATL
KOMOMHAILMH CTATHUECKHX H JMHAMHYECKHX KacaTeJbHbIX HaNPAMKEHHH
6e3 Goapmux fedopManuuil, B RaJdbHefilleM OOCYXAEHMH MBL paccMoT-
PHM 3aBHCHMOCTb HANpsKCHHMe — AedopMalusl JHWDb JAJA  CTaGHJABHBIX
TPYHTOB.

ITpoanannsupyem ueTeipe XapaKTEPHCTHKH, KOTOPHE MOJHOCTBLIO Onpe-
AeJNAI0T TMOBeAeHHEe TPYHTA IIPH AMHAMHYECKHX Harpyskax, a HMeHHO: Mo-
Ayab caBura G (Ham MonyJb ynpyroctH E) IpH ManoaMmJRTYAHBIX LHKJIH-
yecKHX AedopMalMaX, BHYTPEHHee 3aTyXaHHe, 3aBHCHMOCTb HANPSKEHNE —
JAedopMalHa LA UHKIHUECKHX Ae@opMauuii 6oJpmoll aMIIUTYIH ¥ IpPO4-
HOCTh NpH LUHKJMYecKo# Harpyske. Eile 0gHa XapaKTepHCTHKa HeoBxo01uMa
AAs ONHCAHUSl JHHAMHYECKOH peaKUuM rpyHTa — KosbhouuneHt [lyaccona;
OAHAKO OH BAPbUPYET B OTHOCUTENbHO V3IKHUX TNpeflesaX H B Majoff CTeleHH
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v1a00paTOpHbIE METOXbI ONpENETCHHS AWHAMHYECKHX CBORCTB rpyHTa

YenobBra onsTa

Byl HCOWATAMKA, CCHUIKH

Hamepsemue ceoficTBa

Yca0BHA HaNpAxKerHT Bl 1€ POpMAIHY

HavaapANe

AHHAMHYECKHe

AMnaurysa
ZedopmalEn

Husxan gactora

Bucokas vactora

HHK.'IH'-IeCKHe TPEXQCHBE
[Seed and Chau, 1966;
Castro, 1969])

Iukanyeckoe CKPyuHBa-
nue [Zeevaert, 1967; Har-
g}n and Drnevich, 1972a,

[pocroit nukmHICCKHH
caeur [Seed and Wilson,
1967]

YALTPa3BYKOBHE HCIKTA-
uus  [Lawrence, 1969,
Nacei and Taylor, 1967}

PesoHancHas KOJOHHA
[Afifi, 1970]

£, D; 3aBHcHMOCTb Ha-
npsKenne-—Aepopmauns,
NPOIHOCTH

G, D; 3asucumocTh Ha-
npsxeHAe— dedopMauHs

G, D; 3aBHCHMOCTb Ha-
ApIXeHHC—AeDOpManHs,
IPOYHOCTD

Cp UIH Cs
<

¢p WiH Cs; E wom Gy D

OcecuMMeTpHUHOE YII-
JIOTHeHHE

To xe

Ko-ynnoTnenne

OcecHMMeTpHIHOE YII-
JIOTHEeHHe

PaBuomepﬂoe HJIH Oce-
CHMMCTPHYHOE YIJOTHeNlHe

[Tyascupyomee ocepoe
HIH BCECTOPOHHEE CATHE,
HanpAXeHHe ¢ MOCTCAHHOK
aMIAHTY LOH

IlyaecHpymollee Kaca-
TeJIbHOE HANPRIKEHHE; Ha-
TPAMKCHEHE C NOCTOAHHOMA
AMIIHTY0fi BJAR ¢BOGOA-
Hast BHOpalHA

ITynscupymoomee Kaca-
TEAbHOE HANPHAKEHHE; Ha-
npsixente (gedopmaus)
¢ MOCTOSAHHON AMIIATYAON
WK cBOGOANAN BHOPAUHS

Jlunatauusl UAH CABHL;
CHHHHYHAS HMIYJbCHAR
BOJHA

IMyascupyioliee oceBoe
HIH KacaTeJbHOe (CKpydH-
Balollce) HaNPAKEHUe; Ae-
dopMalHs ¢ MOCTOSHHOA
aMIVHTY RO

Or 10—+
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BAHAET HA CeHCMHMUECKYIO peaKIHIO IPYHTa, HO3TOMY AceTa/bHOe HCCJegoBa-
Hue 3TOH BEJHMHHBI BPAL Jii ONPABIAHO *.

Ta6auna 4.1 cymmupyer n1aGopaTOPHEE METOABl CHPEHEJCHMsSE UHTEpe-
CYIOIAX HAC OHHAMHYECKHX X4PaKTepHCTHK. [losieBble MeTOXBI paccMoTpe-
HH B pasfene 4.5.2. Ha npakthke B KaXJ10M KOHKPETHOM CJydae JIydIlHM
METOIOM CJeiyeT CYUHTATh TOT, KOTOPHIH AaeT MaKCHMalLHoe NPUGIRXKeH’e
K NOJCBRIM yCJIOBHﬁM B OTHOIUEHHH HCXOAHOIO COCTOSHHUA, JJ,PIH&MH‘IECKDI“I
HArpySKH H aMIVIATYABI JedopMaluuy (penpe3eHTaTHBHOCTh o6pa3lia B OT-
HOLIGHHH MPUCYIUHX €My HCXOAHBIX XapaKTePHCTHK NPHHHMAETCS OYeBHI-
nolt). Booblie roBopsi, HH OJHH ONHIT HEe YAUBJETBOPsieT BCeM TpeboBaHH-
SM; HamnpHMmep, eCAH HeoOXOAHMO IIOCTPOHTL KPHBYIO JAedOpMalHsA — Ha-
npsxeHHe s GOMbIIHX UMKJIHHECKHX Jedopmaiuit, yaoGHO HCIOMb30BATH
MaNOaMIUIHTYAHBIE ONBITHl A5 ONpeleseHys HAayadbHOTO MOAYJAS M BHICO-
KOAMILIHTYIHblE ONLITHl AJAS OCTAIbHOH uacTH KpuBoi., Bocnoabsyemcsa
Taba. 4.1 kak 0CHOBOM A5l CCHIIOK NPH AaLHCHIIEM H3JIOXKEHHH.

422, MOAYJIb CABHIA IIPH MAJIOAMIIUTYAHBIX KOJEBAHHUAX

flpu nepeoM IHKJe HAarpy3ku ofpasell TPyHTa, HCHNBITBIBAEMbBbIH Ha
CRBHT, Y2CTHYHO NpeTeprnesaeT leobpaTHMble AedOpMalluH, He3aBHCHMO OT
aMIVIATY B JAcpopMallii; I03TOMY KPHBEE HamnpsXkeHHe — Aedopmanus
npH Harpyske ¥ pasrpyske He cosmnajalor. Ecam amniantyna aedopvanun
Mada, paa}mua Me}K)ly ]'lOCu‘le,llleH.lHlel KpHBblMH paarpyaxu Ioc/ie HeC-
KOAbKHX IMKJOB ¢ OJIM3KOH aMIMJIHTYAOH TIOCTENEHHO HCYe3aeT H KpHBas
HalnpspkeHnne — RedopMmanus ofpasyer 3aMKHYTYH IeTJAI0, KOTOPad MO-
et OLTh OMHCAHA [BYMSl IapaMeTpaMi: CPefHHM HAKJIOHOM M 3aKJIOYeH-
Hofi B HeH maowannio. [lepBbli nmapaMeTp onpenenser MOAYJbL CHBHIA,
BTOPOJi — BHYTPeHHee 3aTyXaHue.

FnaBHbiMu $aKTOpamH, BJAMSIOUIHMH HA MOJYJb CABHIa FPYHTOB, SIB-
JAFI0TCA aMIAHTYa AcedopMmanufi caeHra, HavaabHoe sddexTusHOE Hanps-
MeHHe, KO3(GOHUUHEHT IOPHCTOCTH H BEJIHYMHA CHBHIAIOLIErO HAnpAMKeHHs.
B nomo.aHcHMe K HEHM (A7 CBH3HBIX TPYHTOB) B PA3HOH CTENEHH BJUSAIOT
npeapicTOpHA JePOoPMaALUi, CTeNeHb BOJAOHACHIIEHHS, YacTOTa MIPHIOKE-
HHA Harpy3o0k, Temllepatypa ¥ THKCOTPOTHOCTE.

4.2.2.1. HecBa3Hble FPYHTHI

Domunupyromuma GakropaMu SBJAAIOTCS aMIJHTYA2 Jedopmangy,
cpeaHee 3HayeHHMe 3(D(PEKTHBHOTO HANPSIKEHHS! Om H KO3ddULKEHT nOpH-
crocrd. [Ipy amMnauTynax AedopMauui uuxke 10~ HecBA3HBle TPYHTBI OT-
JHYAIOTCS [OYTH MOCTOAHHEIM MOAyneM CABHFA Umax. Xapaud, Puxapr u
Bask [Hardin and Richart, 1963; Hardin and Black, 1968] npeanaraior
HCTONb30BATh YpaBHeHus (4.1) nuis onpeaenenda Gmax, TAe e— Kodddu-
LUHEHT MOPHUCTOCTH, Om — CPEfiHee aHaueHHe 3PQEeKTHBHOTO HATPSIKEeHHA.

Ypasuenue (4.1a) NPHUMEHHMO AJsi T'PYHTOB C YACTHUAMH OXPyriofi

* Ycranonneno, yro xosppuument IlyaccoHa NPH LHHAMHYECKHX HAarpy3kax KoacG-
aerca Mexay 0,25 w 035 ana HecBASHMIX TPYHTOB H MeXay 04 H 05 — AIA CBA3HBIX.
OH He 3aBHCHT OT YaCTOTH B DaMKAaX 3aJay MHXKEHepPHOH CEHCMOJNOTMH ‘M B OTJHuie
oT E H G HeuyBCTBHTC/IEH X THKCOTpomHuiM addexkram [Crandall et al, 1970].
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¢dopmbl, ypasrenne (4.16) — ¢ yryoBaTeiMH; Gmax H Om HaHEl B PyHTax Ha
KBajApaTHBbIil N0HM,

- QIT—e) = o
Gm“ = 2630'7 Gmo ; (418)
G = 123027 =22 5 0, (4.16)

Xora B pa6ore [Richart et al., 1970] comepxurcs TpeGoanne, uTOGH
YHCJIO HE3RBHCHMBIX HafniofeHui ofecneuHBajo TOYHOCTb YpaBHeHHH
(4.1) B npenenax +=10%, oaHaxKo 32 cueT APYrHX CBOHCTB rpyHTa, HOMHMO
€ M Om, @ TAKKE 3a CUCT BJWAHHA YCJNOBHE NMPOBENEHUA OMLITA BO3MOXHBL
U GOabuine OTKJAOHeHHsA. TakuM o6pasoM, PEKOMEHAyeTcsl COXPaHUThb ypaB-
HeHHst (4.1), Bhpaykawllye BJIHSHHE € H Om, 2 HHCJAOBOH Ko3(duuuedT
OnpefeidTh NYTEM TPOBEJCHHA ONHOTO M3 ABYX HCTNHTaHWHK, YRa3aHHBIX
nocacanuMy B Tada. 4.1,

Koadduuuents B ypaBHeHHsiX (4.1) 3aMeTHO yMeHbIIAKOTCA IPH aM-
IUIHTYAaxX CABHrOBHX Aehopmanuit Gonee 10-% [Hardin and Richart, 1963;
Hardin and Black, 1966]. Beuio oTmMeueHO TakiKe BTODOCTENEHHOE BJHS-
HHC NpeJlecTByOMux nanpsxkenuii [Drnevich et al., 1967].

4.2.2.2. CRA3HbIE TPYHTH

Ilpy aMnauTyRax CABHTOBHIX JedopMalluii  HHXKe, YEM NPHMEPHO
10-5—107%, pauaAnHe XO3(p(PHNHEHTA HOPHUCTOCTH, CpeXHero 3(hQeKTHBHOrO
HanpskeHHs W TIPeNbICTOPHH HANpsukeHHH  (NOc]elHHe NpPeICTABIEHB!
Ko Puuuentom nepeymiorHenus OCR) moxerT ObiTb BbIPAMEHO ypaBHe-
HHEeM

7 — ¢

G = 1230 L= (0CRY* 5,05, (4.2)

+
ra€ Gmax H Om H3MepsioTCH B GyHTax Ha KBaxpaTHbii AlofiM, a K sapaser-
¢ QyHKIHeH yHcaa nJacTHYHOCTH [p, Kak nokasaso sa puc. 4.3 [Hardin
and Black, 1969].

Kak u B ypasmenuax (4.1), xoadduumenr s yparuesuu 4.2 caepyer
OnpeaensiTo M3 ONbITOB Ha HPEJCTABHTE/bHEIX 06paslax.

HavanpHasi BeJHYMHa CABHTaIOLIEro HANpsiKedus Kak OYATO He oxa-
3BIBAGT CYIIECTBEHHOrO BJIHAHUA HA BeJHUMHY Gmax [Hardin and Black,
1966, 1968]. Onuako, Kak H B HCCBASHLIX IPYHTAX, YBeJMYeHHe aMIUIHTY-
Abl KOJeGaHUH BbI3BIBAET YMEHblUeHHe MOAyJad casMra. [las onucanus Ba-
PHAIMA MOLYJS CIBHCA C H3MeHEHWeM AMNJHTYAH CHIBUrOBHIX nedop-
mannit Cux u Hapnce [Seed and Idriss, 1970c] npemaaraior uc-
[TOb30BaTh 3IMIIHPUYECKYK) 3aBHCHMOCTb, MOKA33aHHYIO Ha pHC. 4.4.
Beanuvna G HopManu3osaHa HO S, — HEAPEHHPOBAHHONA  HNPOYHOCTH,
nosToMy  alCOJIOTHAS ~— H3MEHYHMBOCTh 33 CYeT NPHCYLIHX  TPYHTY
CBOMCTB HCKJIOYA€TCs, H Ha rpaduxe NpeAcTassgeHa 3aBHCHMOCTD JIO-
rapudma oruomwenus Gfs, or Jorapudma aMIETYEH  gedopma-
uun casrra y. Ha 1oT ke rpadur (puc. 4.4) HaHeceHBl SKCIEPHMEHTAJb-
Hble JaHHbBIe PYTHX MccaenoBaTednefl.

B cBA3M ¢ TUKcOTpOnued CBA3HBIX TPYHTOB NPH ONPENEIEHHH MOAYAN
CABHTA CJEAYeT MPHHHMATL BO BHHMaHHe (HAKTOD BPeMEHH.

Kpengaan n ap. [Crandall et al, 1970] mokazanm, 410 Gmax 3aBHCHT
OT upenmecTBylomux rnebopmanuii obpasuna Takum 06pasoM, uTO cpasy
nocie TOro, Kak Aedopmauns ciapara npesbicHT 107% Gmax yMeHblaetcs
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Ha 20%, a 3aTeM HenpepHBHO VBEJHUHWBAETCA BO BPEMEHIl J10 NCPBOHA-
YaAbHOH BEMHUUHLI; AHAJIOrHYHOE ABJEHHe ObLIIO OTMEUeHO AHJepCOHOM
[Anderson, 1974]. MmeoTen Takxe coobmenus [Afifi, 1970] o norepe xe-
¢TkocTH Ha 15—209% B peaysbrare NOCTOAHHOTO NEHCTBHA 3(hGHEKTHBHOrO
HanpsiKeHHs: B Teuende [0 MuH nocje BHe3aNHOIO yBeJHYEHHS BCECTOPOH-
#ero RaBfieHHs Ao 10 ¢yHTOB Ha kBaApaTHHLIH XIOHM; €O BpeMeHeM IoX
NefCTBHEM HROCTOSHHOTO 3(eKTHBHOTO HANpPSIXKEHHS IKECTKOCTh BOCCTaHO-
BHJ1ACD.

BpeMs, mpouwlenmee ¢ MOMeHTa NpPeIBaPUTEIbHOrO YIJIOTHEHHS, TAK-
#e BauzerT Ha G. Mapxycod u Yoac [Marcuson and Wahls, 1972] npen-
JOXKHIH ypaBHeHHA (4.3) 115 ydera 3TOro sQekra B XaOJHHHTAX M BeH-
TOHUTAX COOTBETCTBEHHO

+=1,040,046 T; {4.3a)
,=1,040,242 T,, (4.36)

rie G, — OTHOUIEHHe MOIYJS cABHra o0pasua, YNJIOTHSBIUErOCs B TeYeHHe
OnpeneleHHOTO, HHTEPECYIOIero HAC BpPeMEHH, K MOLYMIO CIBHMra MPH
100% -HoM npeaBapuTeNbHOM YMIOTHeHuu; T,—
OTHOIIEHHE WHTePecyIOLIero Hac BPeMEHH VILIOT- K
Heunsi obpasna ¥ Bpemenn 1009%-uoi xoHconu- sof
JALHH, .

Tlocnennee e3nayaer, yTo Korfa aabopatop-
lble HCNLITAHUS JJASA onpenesenna G NPOBOAATCH 4|
Ha TOJBXO YTO YIJIOTHEHHHX o6pasuax, Heo6Xo-
AMMa 3KCTPANOMALMS C WCNONL30OBAHHEM YpaB- 0t
venn#l (4.3) uayM Apyrux HOAXOAALIHX BEIpake-
HHH, AJA TOrO YTOGH BBHIYHCAUTL 3HaueHus G,
COOTBETCTBYIOLIHE TOJeBHM yciosuaMm. B wexo- |/ =~ = |
Topux paborax [Stokoe and Woods, 1972; Stokoe @ 20 40 60 8 100 120
and Richart, 1973] ykasei@aeTcsi, UTO ILpH HC- Hucha pacTuiocTh fp.%
TIONb30BAHUK 3HaUeHHs 7T, COOTBETCTBYIOILETO PHVC-14.C::. llfosrl}?nunemfgc-

N - . ). -
BO3PACTY OTJOKEHHH, PACXOKJCHHE MEXNY pe- g;bg‘ OTBe"}f’pam{'e";’;""’hQY)
3yNLTATAMM MCIBLITAHHA DE3ONAHCHOH KOJNOHHBL  [tardin and Black, 1969]
JI ONKTAMH B CKBAXUHAX HEBeNHKH. AHIePCOH
[Anderson, 1974} nokasaJ, 4TO SKCTPANOMSLMS DPe3YJAbTATOB J1aGOpaTOPHEIX
HCTIBITaHuA Ha cpok 20 Jer B GoJbuwinHeTBe cAyyaeR A3eT XOPOIIYIO OUEHKY
3nayedHi, HONyYaeMbIX B HoJe.

B paGore Xapauna u JpueBuua [Hardin and Drnevich, 1972a] co-
AepiKaTed JNaHHBIE, yKasbea}omﬂe Ha BJHsiliHe CTEneHd BOJIOHACBIUICHHS.
Onu npusofsit npumep, koraa G ymeHpuwiaoch Gomee uem Ha 50% npnm
yBesqHYenHu cTeneHM BJamhoctH oT 70 no 100%. Srumu ke asropamu
{1972a] nokasaHo, YTO YaCTOTA OKA3HBAET HE3HAUNTEJNbHOE BIHSAHME HA
BeJHYyHRY G, eciu NaHHBIE aHAJTH3UPYIOTCH MOJIKHBIM 06pasom *,

4l

fio

4.2.3. BHYTPEHHEE 3ATYXAHHE

CBHIETeNbCTBOM pAaCcedHHss 3HePTHH B NpoLecce NepelayH AHHAMH-
4eCKOil Harpy3kn Ha ofpasel TPYHTa SBJSIOTCH IETIM rucrepesunca la
JHarpaMme HanpsXeHHe — Jepopmannsi. Dra SHePrus pacxoIyerTcs B IpyH-
TC HA MOJ/ePKaHHe YCTAHOBHUBIIMXCS cBOGONHBIX KOJeGaHUM KOHeYHOH pe-
30HAHCHOH AMIJUTYAbl H AMIUIMTYIBl 3aTyXaHus CBOGOMHBIX KojdeGaHHIl.

* Tefitop w Xpwoax [Taylor and Hughes, 1965] 0oTMCYalOT CYWLCCTBOHIIOR BIAHAHHE
YacTOTH Ha BeJHYMHY (G, HO HE NPUBOAAT OKOHYATENLHRIX MAHHLIX.
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B cBolo ouepear KaXaoe M3 3THX Ha0/J0JeHRE MO3BONIET HU3MEPUTb BHYT-
PeHHee 3aTyXaHHe.

OT™MeTHM HEKOTOpHIE K3 TapaMeTPOB, HCIOAL3YEMHE JJS H3MepeHHd
BHYTPEHHErO 3aTyXaHus: KO3DGHIMERT ROrJOWeHus ¢, Jorapudmuueckuh
aexkpeMeHT §, as3oBHI Yrow MexAy cunoit 1 Aedopmanvelt ¢, kosdhduunent
saryxanHs D. Hau6omnee ynorpefGurensHbIM siBaseTcd Koadduumer 3ary-

G/su
10000 T v

3000} B i

1000}

300
‘V Il 111mm15]n l9
(o] [Sls o 4
sk LOJ3 [a]7 [ee]n t

[l >Je [zz]e : A
10 n L

-106 1078 1074 1078 102y

100}

Puc. 4.4, 3a8HCHMOCTh MeXAY HOPMAaad30BaHupim Moayiem casurz Gfs, u gedopmatuei
caBura y B CBu3lbx FpyHTax [Seed and Idriss, 1970].
! —Toepe u Cux; 2 — Kosaw; 3 — Xapnuu a Bask; 4 — A#isuxe u Topwanckail: 5— Cua u Hapucc;
6 — Teaw wu Xaycrep; 7 — Buaveow uw Outpux; &— Tbepe; 9 — Mapnce; /0 — 3eerapt; ! — Hlenwon
u BHancow, /2 — TO HKe

xanus (OTHOIIEHHE BSI3KOTO 3dTVXAHHSt K KPHTHUECKOMY) H JOrapupmu-
YeCKHii JeKpeMeHT (yMeHblleHMe JorapHpma aMIJHTYAb KoaebaHHR 3a
ON¥H UHKJI CBOOOAHBIX KodebGanuit). IIpH pesoHaHce HJiH B YC/IOBHAX CBO-
GonHbIX KoneDaHWii 3T mapameTpbl CBS3aHbl COOTHOMIEHHEVM,

= 26 = 2 = 4D/ (1—D2) 2. (4.4)

KosddHuneHT 3aTyXaHHs HE 3aBHCHT OT Y4aCTOTHL B CYXHX fecKaX
[Hardin, 1965], ckanpuux nopopax [White, 1965] n nuactunmse — cne-
uHasieHoM Bockosom coctaBe [Crandall et al, 1970]; sto ykasmBaer, uto
B OCHOBE MeXaWH3Ma pacCeHBAHMs IHEPTHHM B JaHHHIX MAaTepHaxaX JeXHT
CKOpee TI'MCTCPE3HC, YeM BA3KOCTb. POpMa M NJOMAIb NETJH THCTepesuca
He 3aBHCAT OT CKOPOCTH HATPYXKEHUH, CJAEeT0BATELJBHO, D mpe 3aBucur or
yactoTel, OfHAKO OHH OueHb YYBCTBHTENbHH K aMIVIUTYAe HedopMauui;
Kpome TOro, Ha BeanudHy D Bausmior 3bdekTHBHOe HanpsiKeHHe, BIaX-
HOCTh H (B raudax) npeasicTopus Harpyxenus [Crandall, 1970].

Bauauge aMImauTyabl KoseGawnuil, BCeCTODOHHErO JNaBJeHHS H BOJOHA-
ChIlEHUK HA JOrapudMHYecKuy JEKPEMeHT B NecKax NOKa3aHo Ha pHC.
4.5, Cneayer o6paTuTh BHUMAMHE HA TO, YTO § YBeIHUMBAETCSA C yBesauue-
HHEM AaMIJHTYAB AedOPMAal¥u W CTENEHH BOJOHACHILCHESH, 10 OBHIYHO
YyMEeHpIUAETCH C POCTOM BCECTOPOHHero jaBienHs. OfHAKO NMPU OUYEHB Ma-
ALX 3HQUCHHFX 3TOTO IapaMeTpa OH YBEIHUMBAETCSI ¢ POCTOM BCECTOPOH-
Hero pasierus (cebiika y Jo6pu [Dobry, 1970] uwa Buora [Biot, 19707).

Bo3amoxHO, Takoc H3MeHeHHe B MOBEJIEHHH IPYHTA HBJAAETCS Pe3yJib-
TATOM BJAHAHHA JABYX NPOTHBONOMOMKHBIX QAKTOPOB, a HMeHHo [Dobry,
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1970}: 1) uem OGoJablie CHAB B3aUMOJEHCTBHS MEXIy YacCTHIAMH, TeM
Goablze paccesiHHe 5HePruH IPH AaHHOH BeJvYMHe AeopMaulMm H 2) dem
Gosbllle CHJIBI B3AUMOJAEHCTBAS MeXKAY YacTHLAMH, TeM GOJbllle JKecTKOCThb
U MeHbllle AedopMalHs, BH3BAHHAA AAHHBHIM NpHpalleHHEM HANPAKEHHS.

a &
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3 ® 0,33 xr/cu?
o BoAOHa'ecu- m 058 n |
LeHHb! - - o —
" e=0,64 ."-"’-f’- /U/IJ
- el 2
l: Ry -
o i s
0,05 e
o * {0 033 xr/cm2
o o 056 =«
Cyxne <A 1,13 v
- + 243 o
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. - | Lre 1 1 L 111 L i 1 113
R 107 1072 1072
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e
v a1
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F o o b
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¢ AMNANTYAE, AlORMEE
Prc. 4.5. BanAHHE aMIVINTYIH KoJeGaHRil, BCeCTOPOHHEr0 NaBJCHHR W BOJOHACHIMEHKS

Ha norapudmudeckuit nekpeMment (8) oTTascknx meckos [Hall and Pichart, '1963].
4 — XpyTuAbREIe KoneGaHWa; © — npofoNLELle Koscbanus

4.2.4. 3ABHCHUMOCTDb HATIPA)KEHHE — NEPOPMALLHA
NPH UHKIHYECKHUX JEGOPMALHNAX BOMAbUIOH AMIVIUTY A bI

B rex cayuasx, Korga OXmpAalnTca GOJbLIHe UMKJIHUeCKue Redopma-
KK, MOXeT TNPejACTABUTL MHTEPEC MOJHOe ONHCAHHE 3aBHCHMOCTH Hanpsi-
xKeune — feopmaniusi. OHo MokeT GHITb BHIIOJHENO BHAYaJe NyTEM IO-
CTPOeHMsl KDHBOH HaNpsiKeHHe — AedopMands NPH MOHOTOHHO!H Harpyske,
a4 3aTeM NyTeM YCTAHOBJAeHHS (OPMBI NeTelb TFUCTEPE3Uca C HOMOIULBIO
TPOCTHIX NPABHUA B COOTBETCTBHH ¢ HAOJIOJAaEMBIMH 3KCIEPHMEHTANBHBIMH
JaHHEIMK. B vacTHOCTH, NeTiaH CHCTEpe3Hca AOJNKIL MMETh CCKYILYIO, OT-
Beualoumylo MOLya0 G, KOTOPHI H3MEHACTCS B 3aBUCHMOCTH OT AMILIATYRI
Jedpopmanuy ¥ KosdPHUKEHTA 34ATVXAHHS, He 3aBHCAINETO OT YacTOTHI.
Ecnu wmenosipayercst 9KBHBaJieHTHAst BA3Kash MOiedb, TPeGOBaHHE NOCTOSH-

ctBa D BuinOAHAETCS NyTeM BBeIeHHs XosQQpHUHeHTa BASKOCTH, O6PATHO
TIPONIOPUHOHANBHOTO YacTOTE.
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Ho6pr [Dobry, 1970] paccmarpHBaer HeCKOJbKO THCTEPE3HCHHIX MO-
nejeil, NOCTPOEHHLIX YO XPABHIM Hanpsmenne — geopMauns B COOTBETCT-
BHY ¢ TEOMETPHYECKHMH MpPABHJIAMH IOCTPOeHMS Nlere/b rHcrepesuca. On

AeJlaeT BHIBOX,

4yt Mojenn PamGepra — QOcryaa,

npeicTaBAeHHasd Ha

puc. 4.6, ofnagaer, ¢ OAHOH CTOPOHBI, NMPEUMYUIECTBAMH aHAJHTHYECKOTO

NoAX0Ja, a ¢ APyroil — xopo-

0 2 6 8
-HopManuaoBaHHan AePOpMaLMA capura Y/ vy

HOpManHIOBaHHas AEWOPMALIA CABHIA Yy

l_gw'(f.’r O corjiacyercsi ¢ 32KCNepH-
T b W & Ty MEeHTAJBHEMY NaHHHIMH, D12
. Ty . MoJieflb XAPaKTepH3yeTcs npe-
1;_“':‘%'“: .'5*21" Yﬁ;’_" neJqoM  TeKyuecTH (1y  Yy).
Ty R Y™ orpanuunBapOmEM  06JXACTb
JgnHefinmx aedopmauni, Ha-
». YAJbHBIM MOAYJEeM CIBHUTA
i Gmax 4 ABYMsi NapaMeTpaMu:
I a H r. Jludelinas ynpyrasa mo-
-b._"_“) Y‘)’o=“"_fo+a(f~f¢" zeits (e¢=0) ¥ uneaibHasn yn-
Wy 5 2y 2ty “2ty’ pyromsiacTHyHash MoAeJb (r—-
: : —-00) SABJASAIOTCH NPeAesNbHH-
Puc. 46. Komcrutytusnas wmomeme Pambepra— gy cAyYasiMH.
Ocryaa Moaysb caBura B Moje-
an Pam6epra — Ocryza mo-
o HOTOHHO YObIBA: BHCH-
B C/Gmax . y eT B 3aBH
18 6 1
N> 0,8
o8l SIS ]
d . —
~ 1 015
\\ 1 /’l'
6 3\\ B . /]\//
. ~ T 010 ' o
o - /
085
g 7
02 /
/
(i} 0
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L4
Prc. 47, CpaBHenue 3KCNEPHMEHTANLHBIX 3HAYCHHH HODMAAHIOBAHHOTO MOAVAS CABUT2

G/Gmax(a) =

cyxux neckos {Dobry,

xostpouuuenta 3aTyxamus D(6) ¢ mogeabio Pambepra—QOcrysa aaa

1970].

1~ moacap Pambepra—Ocrysa (r=3, ¢=005); 2— 3KcnepuMeBTanbHasi KPHBAs

G/Gmax
0 -
_t
A
08 %
3\ Puc.
Y HOTO
as| ¥
<
- N
107 1074 1073 A

Jeqopmauus cp,surac ¥

Ans
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4.8. CpaeHenne IKCTEPHMEHTA -
HOPMaJH3OBAHHOTO MOAYJS CABHIa

(G/Gmax) c Momenblo Pambepra.-—Ocryra

N9 CHJBHOCHKHMAEMDLIX TJAHH,

Tepraa
MIRH

SKCMePHMCHTRIbHBIX ABAUCHIEIT
Mexuro-Curu [Leon et al, 1974];

2 —monen PamGepra—Ocryna (r=2, ¢ =0,005)



MOCTH OT aMmIuTyis jedopMauMil HHXe Tpefeta TeKydYecTH, B
TO BpeMs KaK KO3()(QUIHEHT 3aTYXaHWA aCHMITOTHUYECKH PACTeT B HAMpaB-
JIEHRH CBOEro BepXHero 3HaueHHsi. CTeneHb COOTBETCTBHA MOJENH 3KCIe-
pHMEHTaJbHEHM HaHHLHIM TOKa3aHa Ha PHC. 4.7 — i CyXMX YecKOB H Ha
pHC. 4.8 — 1Js CHABHOCKHMAEMBIX TJIHH MeXHKO-CHTH.

4.2.5. YCTORYUBOCTb K UHKJNHYECKHM HATPY3KAM

Bausinue I/IMny.'IbCHOﬁ Harpysxku Ha TpPOYHOCTb TPYHTOB H3y4aJuaoChb
MHOTHMH HCCJEN0BATEJASMH, KOTOpble NoXasaJy, 4TC eCAu BpeMsl Daspy-
WeHUsT COKPAaTHTb OT HECKOJbKHX MHHYT A0 HECKOJIbKUX MHUJJHCEKYHIH,
NPOYHOCTb HECBA3HLIX IPYH-

TOB YBOJHUYHBAETCS Ha 10— Hucna umnynascos uzanpsmenuq
10

209 [Casagraude and Shan- ! 10

non, 1948; Seed and Lund-
' 1 2 3

108

o

gren, 1954], ¢Bu3HBIX TIDYH-
T0B —Ha 140—260%. Pe-
3y/AbTaTH HUCNHETaHMI NoA06-
HOTO pOAa KMEIOT, OLHAKO,
OrpaHHYeHHOE 3HAUeHHe JIJIf
HHXeHepHOH  ceflcMoJorny, #
fIOCKOJIPKY OHH He OTpaKaioT

XapakTepa peasJbHHX Harpy- g

sok. Cun u Yen [Seed, 1960; ©30

)
.

—
o
T

n
=3

enan AeropManHe , %
N
[33
T

FOpMa UMNYNbEa -

Seed and Chan, 1966] ycra- Puc. 4.9, Jledopmallua HeHapylIeHHHX 00pasuoB
MBUICBATHIX TAHH MDPH NYJbCHPYIOWe# HArpyske
{Seed and Chan, 1966].

Conepxanpe Baaru 91%. [loctosndaa earpyaka OTCyT-

HOBUJIH, UTO UHKAHYHOCTh Ha- .

OpsIKeHu# ¥ BPALIEHHE IJaB-

HBIX HanpaBﬂeHHﬁ TIpH 3eMJe- crayer. Ilyancupyoltee  HanpsaXeune: 1 -~ pannoe
100% wopmanpHol npowsocTH; 2 — paBwoe 80% mop-
TpaAcenyuax HpHBO,U.ﬂTKyMeHb- M2abHOH npowHocTH; 3 — paBHoe  60%  HopMannHo#

LIEHHIO CONPOTHBJEHUA CABH- TpouHocTH

ry. Takum o6pasoM, npUMerH-

TEJHHO K 3aJa4YaM HHXKEHep- 200 T T

HOH CEHCMOJIOTHH MNPOYHOCTE 5 Popma umnyasca

JOMKHA OWTh HcCTefoBama A Hanpamenun

TyTeM BOCHPOM3BeAeHHs Hau- $EI50

fonee XapaKTEpHBIX OcOOeH- i'g \

HOCTeH TIpouecca HarpyXXeHus B8 b \\m

Ha 3JeMeHT TDYHTAa NPH 3eM- g, A

Jerpgcennnax. Cua H ero co- g% s\ ™~

TPYAHHKH NOKA3aJH, 4T0 NPH- 33 \\\A@ N
GNHXEHMHOMY  BOCIpPOM3Befe- §'§ 0 Fg, g%.\ 9 |
HHIO TNIORAeXaT 1o KpaHHeH g‘ ’*°-;\ |
Mepe cJaeAyollue NepeMeH- 2

a

HBI€: BEeNHUHHA HanpsaxeHusd, Q 20 40 60 80 10a
OTHOILGHHE [JIABHBIX Hamnps- CTatiiecoe HANP/ienHe, % OT HOPMANBHO MPOYHOCTH
KEHHH, aMIIHTYAa IYAbCH-
PYIOHIEr0 JeBHAaTOpa Hanps-
XKeHHH B B MeHbleH cTeleHu
9acToTa HMIYJAbCOB.

Pexomennyemas meToau-
Ka OIpelesieHHs IPOYHOCTH
IPYHTOB NpPH UHKJAMYECKHX Harpy3kax B NpHAGOpax MAJs TPEXOCHOTO CXATHA
coctont B creaywomeM [Seed and Chan, 1966]. Has xaxgol cepun 3Have-
HHil 93¢ (}peKTHBHOr0 BCECTOPOUHETO AABJEHHS, COOTHOIIEHKS FJIAaBHHX HAaNps-

Puc. 4.10. CooTHOnieHHA CTATMYECKOTO ¥ NYJbCH-

PYIGUIICTO HaMPAMEHMH, TpH XOTOPHX NPOHCXOLNT

paspywmiedne ofpa3la MNbJIeBATHX T/HH HeHapyuleH-
HOR crpykTypet [Seed and Chan, 1966)

Ludpu B KPYKKaX MOKa3HIBAIOT YHCAO MTHOBEHHLIX HM-
NyAbLCOB RANPRAERUA
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JKEeHH{l ¥ 9aCTOTBEl HATPY30K Ha OGpaslH IepeaeTcs NyJbCHPYIOLee HANPA-
KEHHE PAsANYHNX aMIIATYL Acq.

B kaxzgom onnTe ocesag AedopmMalys HAHOCHTCS Ha rpaduk Kax
(HYRKIOHs YHCAA UMIYJIbCOB, KaK 3TO NOKasaHo Ha puc. 4.9. [lo aroit auar-
paMMe MoXer OKITL oOmpelesteH JAEBHATOP NYJbCHPYIOMIHX HaNPsXKeHHi,
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+ L 7 2
* 100} P~ —— 2100
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52 80 a3 80
w7 : o
2 ro.
Y- gl‘;
35 80F 55 80
s I ¥ I
g 2
Za 4off 2§ 40
g i Ta
i) | g i
=80 T2k
2 20 Dopma WMRYNbCE 20 Popma umnyraca
HanpAMEHHA -\ HaNpAMXeHUa "\
0 4 ', ' i L A 4] R L 1 1
6 2 4 .6 8 10 12 0 .5 10 15 20 25
JRedopmayun, % Aeqopmayus, %
Pruc. 4.11. Cpansenye NpoyHOCTH MPH NOP- Puc. 4.12. CpaBHCHHe TIPOYHOCTH NPH HOP-
MaJLHOR H l'lyﬂhCprKJU.lefl Harpy3Kax nas MaJLHOH H NYJALCAPYIOLUCH Harpyskax
HeHaPYNIeHHBIX OOPA3LOB NbLICBATHX U A WAOTHBIX NolIeBaThX aue [Seed and
[Seed and Chan, 1966] . Chan, 1966].
Conepwaune Baars 91%. BeecToponHee aaBne- Conepxanne ®Biarg  23,1%. HeKoHCONUAHPO-
nne 1 KrieM?  HeKoHCOMHAHPOBafbe — Heape- BIHHbIE — REAPCHHPOBAHUDLIC  HCOLITAHHA. —
HHPOBANHKIE HCABIT2HHA. | — KPHBRAsI HATDsINE- KPHBasl HaupsKenHe -- JeQopMalnsd npy HOp-
HHe — dedopMatus  ATH  HOPMAALHOMG  KaM- MANLHOM  KOMTDECCHONIOM HCORTAMHH, 2 — 3a-
HIPECCHOHHOTO HCNBITANHS, 2 ~ 33BHCHMMOCTL 1C- WICIHMOCTE  nedopManKH  nocie 10 HMIYibcOB
dbopmanny xotie 10 EMIYI5COB 0T CTATHUCCKO- of  cratuyeckaro (B HHTeppade or 23 me '
ro (B MuTepBane ov % A0 2 HopMannHoOR HOPMAAbHOH NPOUHOCTH) M NYJIbCHPYOWEro Ha-
NPOYHOCTH) M TYALCHPYIOWLCTO  HanpsXenwh; npAXennt; 3-— 3apucHMuCTh aedopMALtHH [OCAE
3 — zanncHmocTh  aedopmaunud  nocne 100 wm- 100 HMNYTRCOB OT CTATHTECKOND (8 HHTEpBAIE
HYAbCOR OT CTATHYCCKOTO (B MHTCPuaae or ot Zy N0 Yy NOPMAABHON NPOYKOETH) H 1yanh-
1O lf HOPMAABHOM POUNOCTH) #  NyALCHPYIO- CHPFIOULETO  HATPRAKCHIT

mero Ha nl)X)KCHHﬁ

’

‘BhapiBalOLINH paspyuleHne o6pasna nocae N IHKIOB., 3a paspylieHHe MpH-
HUMAeTcs ONpeje/eHHAas BelHYHHA OceBofi nedopmanvu obpasna. Ilo pe-
3yJpTataM OIbLITOB, OTBEYAIOIIMX HECKOJbKMM KOMOHHAUHMAM JIeBHAaTOPOB
CTATHYECKHX H NYJbCHPYIOLINX HANpPMKEHHI Pa3HOrO yPOBHS, MOXKeT OuThb
TOCTPOeHa NHArpamva, [0Kas3elBalowas KOMOHHALMH HarpysoK, IpH KOTO-
PEIX TIPOHCXOIHUT paspyuienue (puc. 4.10).

Brino moxaszano, YTO HpH BBICOKHX CKOPOCTAX Ae(OpMALMH NPOYHOCTH
OGPHSU.H YBeAUMUKHBaeTCs, B TO BpeMA KaK AHHAMHHUCCKHE Hal‘pyEiKH yMeHb-
warT npoudocTb. CoBMecTHuIl 3ddekr MOXKeT ObLITh Pa3JHYHBIM B 33BH-
CUMOCTH QT uyBCcTBMTesabHOcTH rpyuta. QOanaxo Cuz u Yen [Seed and
Chan, 1966] oTMeuajoT, YTo BO MHOTMX NPAKTHYECKHX CJIydasix HOPMalb-
Haf NPOYHOCTh 06PAa3UOB B KOHCONHAHPOBAHMO-HEAPCHHPOBAHHBLIX ONbBITAX
MOXKCT GHITh HCIOJb30BAHA KAX Xopolice NPUGIHIKCHUE K NPOUYHOCTH IPYH-
TOB NpH ceficMuueckux posgelicteuax (puc. 4.11 n 4.12). Kpome toro, ume-
ioTcsl HaOGJIOdeHHs, UTO €CiH BeJHYHHbl CTATHYCCKOIO H LHKJIHYECKOro
HaNpPRXCHRA HOPMANH30BaHbl NYTEM ACJE€HHS Ha HOPMaJbHYIO KOHCONHIHM-
POBaHHO-HEJPEHHPOBAHHYIO ITIPOUHOCTb, KOMGHHAIMH HAmpPSKEHHH, BBISH-
BalOMKe pa3pylueHude, TOYTH He 3ABHCAT OT YIJIOTHAKLIETO AaBJCHHSA
[Seed and Chan, 1966].
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4.3. JIOKAJIbHOE YCHJIEHHE
4.3.1. NPHPONA SIBJIEHHA. NPOBJIEMbl MHTEPNPETALLMHU

BrusHue MeCTHHX YCJOBHHA Ha XoJeOaHHS 3¢MHON HOBEPXHOCTH NPH
3EMJIETPACEHHSAX SBJSETCA KOHEUHHM PE3yJAbTATOM CJOXKHOIO mpolecca
pPACTIPOCTPaHeHHs! CEefICMHYECKHX BOIH, B KOTODOM MEXaHM3M 0uara 3emJe-
TPSICEHHs] K XAPAKTEPUCTHKH NPOBOASIIHX nyTel npegonpeneisiorT QukcH-
pyemure 3¢ dextnr, Ilpn cTa6HabHEIX TPYUTOBHIX YCAOBHAX 3TO BIHAHHE

. YCROpenue, ran
20

MoBepxHoCTH

10

0 e 0
) 3JanuckiBarowas N
annaparypa
s : 10
0F
- 20
@ Nbineparteli FPYHT
20F
"“"3 YcKopenue, ran -
R ey ——— 10 FyBura 37w
3
*—————- +r—— 0
40}  Sanucosaouwan
annaparypa
’ 10
L 1 3 1 ) L ]
0 1- 2 3 4 5 6
Bpewms, ¢

Puc. 4.13. 3anncu YCKOpPeHHH Ha NOBCPXHOCTH 3CMJH H B TOJIE TPYHTA, NOJYYCHHLIC
B Ypascy (SInokns), uamocTpupyomue spoextol MecTHoro vewaenusa [Okamoto, 1973]

MOXeT NPHUHATE HOPMY AHHAMHYECKOTrO YCHJIOHHS, HATIPHMEDP B BHJE H3Me-
HEHHsS BE/HUMHbI CHCHAJOB, 34MHCAHHBIX OJHOBPEMEHHO Ha IQBEPXHOCTH
S8eMJH H Ha PasJduYHHX TayOHHAaX B CTPaTHQHUHPOBAHHBIX OTIOMXKEHHAX
(puc. 4.13 u 4.14). Obe cepuu 3anucefl oTHocATcA X ¢aabbHM TOJNYKAM, HO
XOpowo OTPa)KaloT H3MEHEeHHs CelCMHYeCKNX KoJaeBGaHHi IOx BJIHAHHEM
MECTHBIX TPYHTOBEIX YCJIOBHH, B TOM YHC/HE YBeJAHUEHHEe NHKOBHIX AMILIH-
TYX Ha NOBEPXHOCTH WJIH BHYTPH ONpPCASJEHHOrO CJIOsi, 4 TaK¥Ke yBelHde-
Hue [JMTEJbHOCTH HHTEHCHBHBIX KojeGamuil. ITpu npoxoxpewud uepes
TPYHT aMIJHUTYIa CEHCMHYECKHX BOJIH MOXET B OIpPeIeJeHHBIX YCJIOBUIX
H Ha omnpefeseHHBIX YacTOTaX 3HAYHMTENbHO YBEJIHUHTLCS, a B APYTHX YcC-
JIOBHSIX M TIPH APYIHX YACTOTAX — YMEHBLIMTHCH.

IIpo6aema BHABIEHHS YCHJAHBAIOMINX BAHSHHA MECTHBIX TDYHTOBBIX
YCJIOBHH Ha pe3yJbTaThl HHCTPYMEHTAJbHBIX 3alUCe WHTEHCHBHO HCCJe-
ZOBafach.

B npennonoxenun nQuHehHOCTH (PHILTPYIOWH 3ddexT rpyHra onpe-
lensercs €ro nNepefaToyHoit QyHKIHeH, T. €. KOJHYECTBEHHO 3aBHCHT TOJb-
KO OT AMHAMHYECKHX CBOHCTB H TEOMETPHH OTAOXKeHHil, Psa uMewmuxca
HabuofeHuli NOKa3blBAET, YTO XAPAKTEPHCTHKH YCHJEHHA, OTpeejeHHEe
10 COTPACEHHSIM HH3KOH HHTEHCHBHOCTH, PEe3KO OTJHYAIOTCA OT aHasJOrHi-
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HBIX XaPAKTePHCTHK, HAGAW0aeMulX TNPH CHAbHHIX KoJeGaHuax 3eMHOH no-
BEPXHOCTH, XOTA HEJHHEHHOCTb PEAaKUHH FPYHTA YACTHYHO OGBACHAET ITO
fABJIeHHe, HMEIOTCH JAaHHLIE, 3aCTABAKIOMUE UPEANONONKHTb, UYTO BJHMAHHE
TEOJIOTHUECKOrO CTDOEHMs BepXHEH TOJUIH H3MEHsieTcs B 3aBHCHMOCTH OT
nyrelt pacnpocTpasHeHds BOJH H MHOTAA HPEBANAPYET HAN BJAMAHHEM MeCT-

g 25 Fny6uxa 2,4 m
- 0 o, A -
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* b 1
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-

e — ()
x JanychiBaUaR
20t annaparypa
- 2
- ruka S
25¢-
=
10
251
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*r-———- t——20
3anuceigacuian
annaparypa 250
Slefinwrosan Banyn- P SN IS S T S T
Hag rauda 0 5 10 ]

. Bpemn, ¢

Puec, 4.14. 3anucy N—S-KOMTOHEHTH YCKOPEHHS B TONUle TPYHTa NPH caaloM MecTHOM
semaerpsicesud B IOnuon-Beit (Custra, CLUA) [Tsai, 1969]

HLEIX TPYHTOBBIX YCJNOBHH., B ADyrux cay4agx IJaBHYIO POJb MIpaer Mexa-
HH3M oyara.

Jas wioctpalyp 3Tof TOUKH 3pPEHHS NpHBeseM jABa npumepa. [lep-
BhHl M3 HHX npeacrasJsier co6ofl ciydali, KOTAa HeCKOJBKO 3aiHcedl CHJb-
HbIX XOonebaHMH NPH OJAHOM H TOM e 3€MJIETPSCEHHH GELIO TIOJYYeHo Ha
V4acTKax ¢ PAsJIHUHBIM TeQJOTHYECKHM CTPOCHHEM, NPH 3TOM MeCTHHE Xa-
PAKTEPHMCTHXH peakuun rpyarta ObuIx ONpejesteHbl IIpe/BapHTENLHO TPH
3eM/IeTPACEHHAX MaJsoil HHTeHcHBHocTH. Ha pue. 4.15, o npmBeaeHw xa-
PAKTEPUCTHKH YCHJICHHS, BblYHCJEeHHBIe 10 celicMorpaMMam cjaalhix 3eM-
JAeTpsicenkfl, sanucannblx B [lacagewe, Kanndopuus [Gutenlerg, 19577.
Ha rpaduke noxasassl OTHOINEHHS AMIJIMTYL KojdeGaHufi mo ceficmorpam-
MaM, 3anNMCaHHBIM Ha IBYX CTaHLUHSIX, OJHA M3 KOTOPBIX DACMOJOMXKEHa Ha
300-verposoit Tonule ymioTHenHoro amioBus (CIT), apyras (KOHTPOJb-
Haf)— Ha KpHcTaanuuyeckux nopogax (SL); paccrosHue Mexay craHuus-
My cocTaBaser 0xo0.10 4,5 kM. BuaHo, yro cpelHHe aMINHTYIM Ka ajlmo-
BHM B HECKOJbKO pas fojblie, yeM Ha CKalbHEIX nopozaXx. Kpuseie Ha
puc. 4.15, 6 npencTaBAAOT CNEKTPAJbHEE OTHOUIEHHR CKOPOCTEHl peaKiuH,
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BHUHC/AEHHHE TO aKceieporpammay, sanncanneiM Ha CIT m SL npu sem-
aerpsiceiny B Can-Qeprarmo 9 ¢espans 1971 r. [Hudson, 1972}, 3mu-
HeHTpaJbHOe paccrosdie or SL cocTaBasaso 34 XM; TaxuMm ofpasom, BJAHA-
HHE 3aTyXaHHSl B NPOBOASLIUMX MNyTe#l CHrpaso, INO-BHIMMOMY, JHIIbL BTO-
POCTeNIEHHYIO DPOJb B PasjHYHAX KOJeGaHHH MOBEPXHOCTH 3€MJH HAa 3THX

a -
2 310
= S
S o g
= 4 T4
= o 3
= Q
g2 : 52 %
'3 N o o ci 4~
= . MB 3 / A
3 1 e r Sy 21 3
% i . E. B3
= x
& 04— 2 94—
ot 02 05 1 2 5 10 . Lol 02 g5 1 2
Nepuog, ¢ : ’ Mepuoa, ¢
- P S L
MecTHbie Tonuxuy A 3
Teneceitc:
hasnoaetnn A © O
Muxpoceicmbl -

Puc. 4.15. KpuBble ycumeRns AR Y4acTKa, CAOKEHHOrO MOIMHOH TOMUEH AnmoBua (mfo-
magka Kanudopuuiickore Texuoaorhdeckoro uucraryra CIT), ¥ yuacTka, rie o6Ha)a0TCA
KopeHHHNe nopoisl (ceficMmotorudeckas mnaGopatopus SL} r [lacagera (Kaaugopuun).

a—no gaunwM B, TyteuGepra [Gutenberg, 1957); 6 — no nab. M 32 aemierp B CaH-
®eprango 911-1971 r.

IByx Cranuusx. KosjeGanust B MepHIHOHAJIbHOM HANpPaBJIEHHH OKa3ajiHCh
3HaYUTENBbHO CJafiee, yeM B HMIHPOTHOM. PaajHuyyMe B HHTCHCHBHOCTR, OYe-
BHJHO, TOCJAYXHJI0 OCHOBHO{I MPHUYMHOA PAacXOXKIEHHS C HKAHHBIMH DHC.
4.15, a, CnoxHast KapTHHA MeCTHBIX Deaxuyii TPyHTa IPH 3eMJETPSCEHHH
B CaH-PepHaHNO fBHJACh, NO Beell BEPOSTHOCTH, Pe3yibTaTOM HEH3BECT-
HBIX TPEXMEPHBIX I'e0JI0rHYCCKUX 3 eKTOoB.

BTopeM npuMepoM MOTYT CRYXKHTb CepHu 3anicefl, NOJyUeHHHX B Te-
puox 1934--1968 rr. Ha eAUHCTBEHHOH aKceaeporpaduyeckoil CTaHUHK
dap-Uentpo 8 Kanudopunu [Udwadia andr Trifunac, 1973]. T'pynna u3s
15 szanucelt Moxer ObIT pasflesieHa Ha HeCKOJBKO NOATPYND, KaXaas H3
KOTOPBIX COAEPKHT 3eMJIETPACEHHs TMPUCAUSHTEILHO C OTHHM H TeM e
SMHUeHTPOM. TIOATPYNNE pACHOJIOXEHb! HA PA3HBIX PaccTosHHAX H B pas-
HBIX @3HMYTaJbHBIX HANPABJEHHAX OT SMHLEHTpPA.

Crannusg 2ap-LlenTpo pacnosoxeHna B LOJNHHE, BbINOJHEHHOH XOpouio
VIVIOTHeHHBIMH OcajxaMH, QyHAaMeAT HAXOAHUTCH Ha TaybuHe OKoJo 6 KM.
Ha puc. 4.16 nmokasaum aMnauTyaxble cnextpsl Pyphe ycKopenusi xode-
GaHuii B HaNDaB/JeHHH BOCTOK —3amaf ¥ B BEPTHKAJBHOM HanpaBJAeHHH
J1R TPeX PasdaUYHBIX 3eMJIETPACeHHH, BO3HUKUIMX BOJH3M OJHOH TOUYKH H
NPOXONAIHX, TAKHM ©00pasoM, OAMH M TOT e NyTb K 3alHChIBaOHIeid
CTAHUHH. UeTKUX MHUKOB, XapaKTEePHBIX ;s PEakUnH MECTHHIX TPVHTOB, Ha
KPHBHIX (MJH Ea 4YacT¥ H3 HHX) He Hab10jaeTcs; 3TO yKa3wlBaeT Ha TO,
YTO XapaKkTep 3AnHMcel OnpelensieTCs IasHbiM 06PA30M BJIMAHHEM Mexa-
HuaMa oyara. CpaBHeHHe ¢ APYIMMH TPyNNIaMH 3auucell OPHBOLHT K TeM
>Ke BpIBOJAM. JIepBHe TPM NHMKA Ha TeOPETHUECKOH KPHBOH YCHJEHHS, BBI-
Yyyc/IeHHbe A4 ydacTka ib-IIeHTPO B NPEANONOMEHHH TOPH3OHTAJBHOTO
3afleraHya TJACTOB M BEPTHKAJbHOIO PAaClNPOCTPAHEHHA TONEPEYHBIX BOJIH,
npuxondrcs Ha gacrorst 1,3; 3,8 u 6,3 I'm [Matthiesen et al, 1964]. Hu
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OMHO M3 3THX IHAYEHHH He COBHAfdeT CO CHEKTPAJbHBIMU NMUKAMH HA KpH-
BbIX (cM. puc. 4.16).

[IpuBesiennsie NpHMepHl TOKA3bIBAIOT, YTO 15 CHAbHBIX koneGanuii Ha
OTHOCHTEJNbHO OJU3KOM DACCTOSHUM OT OYara NpH cTaGUAbBHOM TOBEASHHH
TPYHTOB BJHSIHHE MECTHbIX I'PYHTOBBIX YCHOBHE ZacTO OKA3BIBAETCS He ca-

. MbIM TIJaBHHIM (GaKTOpOM.
L s e e S 0 N St B IlpocTeie  TeopeTHYECKHE
MOJENH, Takue, HanpuMep,
Kak CHCTéMa IIOCKHX FO-
PH3OHTANBHO 3aJIeralomux
CJI0eB, OKa3bIBAIOTCH YACTO
HeaJleKBATHRIMH  MPHPOJ-
HbIM YCJIOBUSIM, R AJR HC-
cJeJOBAHHS DPsila BaXKHEBIX
aclleKTOB perlaemMoi npob-
JleMBlL TIPUXOZHTCS Onpodo-
BaTh H NPHMEHATL APYrHE
MOJeJH, CIIoCOOHBIE YYHTHI-

0 20 40 60 80 100 120 140 6 180 200 BaTh pasnooGpasne mect-

UYactorta, Mu-10f MEIX TOTOrpaduueckux ye-

‘ JOBHH M IeOJOTHYECKOro

CTPOEHHA.

S AL A S St S A S S p e S OnHaKo CHTyauus MO-
KET ObITb  COBEPUIEHHO
HHOM, eclud KojaeGanus
HMEIOT MEHBLIYK HHTEeH-
CHBHOCTD, IMHIEHTPAMD-
Hele paccToayusa Goaslue, a
cTpaTurpausi xapakTepH-
3yercss Ppe3sKHMH KOHTpa-
CTAMH CeHCMHIeCKOrO HM-
nepanca. OnuTHHeE AaN-
HEIE, HAKOIJEHHLIE 10 He-

Danad@RiITA i ' TF wd  CKOJIBKHM  3€MJI€TPSICEHH-
0,20 40 60 80 Q0 120 140 160 180 200 AM, U ,pesyabTaThl HX H3y-

’ : Yacrora,Tu-107 . yenus' mokaswpaioT [Rosen-
Puc. 4.16. AMnantyAHsit cnexTp Dypee 3anHcell yeko- blueth, 1960; Borcherdt,
peruii, motysennux B Sab-llentpo (Kaangopuus), 1970; Seed et al, 1972;
A7 TPEX PAJIMUMLIX IEMJCTPACEHMN, MMEOWMX MPH-  QOkamoto, 1973, Tezcan
MEPHO OOMHAKOBYK JIOKAJAU3AUMKD W SIHUCHTPAALHOL

paccrosnre 27 kM [Udwadia and Trifunac, 1973] and Ipek, 1973]’ qro yeM-
JyBapllee BJAUAHHE MECT-

HBIX TPYHTOBBIX YCJIOBuH MOXKeT ObiTh BecbMa 3HAYHTEIBHBIM H CTAThH IJ1aB-
HOH NPHYMHOH PasPyINeHHAs COOPYKeHHS, €CJH TIePeUHCAeHNbIe BbIIE YCA0BHs
BHNOJHAKTCA. B Takux clydadax OfHOMEPHBIE MOXSNH OKAa3aMUCh MOAXOAS-
IMHM HHCTPYMEHTOM JJisi OLEHKM JIOKaJbHOro ceficMuueckoro pucka (Her-
rera et al., 1965; ldriss and Seed, 1968a; Esteva et al, 1969; Seed and
Idriss, 1970a}.

KaaccnueckHM npHMepoOM MOXKET C/YXKHTb PeakUHs PHIXJIBIX I'PYHTOB B
palione Mexuxo-Cutn. Ha puc. 4.17, @ npeacrasieno 1ecTb CNeKTPabHbIX
KPHBHIX ycusjenusi (OTHOIIEHHs CIEKTPOB CKOpOCTeH peakuus npu 5%-HoM
34TYX2HUHU), TOJYYEHHBIX U3 TOPK3CHTAIbUBIX KOMSIOHEHT TPeX yIaJeHHBIX
36M4’ICTPHCCHHﬁ, ONHOBDEMEHHO 3amHCAaHHBIX Ha TBep}Ile noponax B npe-
jenax Cl]Op’I‘]lBHOfi 10114 AKH HaHHOHaJ’IbHOI’O yHHBEpCHTCTa H B HHXileH
4acTH ropojJa Ha O3CPHBIX IJHIHCTHX OTJoXeHRnsXx B Honoanxko-Taate-
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Puc. 4.17. Yeunupawas peaklldss TPYHTa B ULCHTpaabHONl dYacTh Mexuko-CHTH.

@ — KpHBLie OTHOMCHHA CHEKTPOB DEAKUHH CKOpOCTeH ¢ OQIOBPCMENNO 3aNHCAHBLIX aKceneporpamm,

noayuelALX B Howoanko-Taatesonko (NT) u na maomaike HAanHOHANKKOTO YHHBEPCHTETA (NU).

PaccToakyue MeXAY ABYMs YYaCTKAMH DPARHO npuMepac 13 Km; & — napaMetpet pazpesa oTmoxesui

T@ e, uTO B KOHCTHTYTHBHOR Moneauw Pam@iepra—Qcrymna, ¥ 9acTHYHO 3aHMCTBOBAHW H3 LAHRHMX

Jleowa [Leon et al, 1974). NT — yyacToK Ha CHNLHOCKHMAacMuX IpyHrax; NU — y4acTOK Ha TaCPABIX

TpyHTax, / — cpellHEe CREKTPA/IbROE OTHOWIGRHE, CHNTOe ¢ KPHELIX Ha puc. 4.17, &; 2— TeopeTrueckas
KPHBaA YCHJICHHA INDH MaKCHManwHOM ycxopeHun 0,015 g



noako. Ha puc. 4.17, 6 cpeanss KpHBas yCWJIeHus, NOCTPOEHHAS MO 1aH-
HuM puc. 4.17, @, conocTapfena ¢ TeOPeTHIeCKOH KPUBOH, BHYHCJAEHHON 1O
ONHOMEpHO# MojeaH. XOPOUIO BMAHO, 4TO HeOOJblINe BAPHALMH MapaMeT-
POB IPYHTA B BepPXHHUX CJAOAX NPHBOAAT K 3HAUHTEJbHBIM H3MEHEHUAM MH-
KOBOT'G YCHJI€HMSt B OCHOBHOH YacTOTHI.

4.3.2. AHAJIHTHYECKHE MOAENH

Mozeab, 06bIYHO HCIOAB3YyeMas AN ONHOMEPHOTO aHaau3a yCHAeHud,
YYUTHBAET TOJBKO BEPTHKAJAbHO PAaCNpOCTPAHSIOULAECS S-BOJHLL, aonylie-
HHs, NPHBOAMINKE K TAKOHA YNPOUIEHHOH MOJENH, LIHPOKO OOCYXAAOTCA B
aureparype [Newmark and Rosenblueth, 1971] B otJoxkeHHAX C ropu-
30HTAaNbHON CNOHCTOCTHIO KoJNeOaHHS 3e€MHOH I[OBEPXHOCTH, BbI3BAHHBLIC
NajaiuMy TJIOCKMMH BOJHAMH, SB/ISIOTCS PE3YJILTATOM BEePTUKAABLHOMH
HHTepEPEHUHH BOJH, HANPABACHHBIX BBEPX H BHH3 H MMEKOLHX OLHY H
Ty ke (PA30BYIO CKOPOCTh B TOPH3OHTANBHOM Hanpab/ieHud. Henpasiin-
HOCTH [NOBePXHOCTEH pasjena OPUBOAAT K O06Pa30OBaHHK PacCesHHBIX
BOJH C TOPH3OHTAJbHHIMH (PA30BEIMH CKOPOCTSIMM, OTIMUAIMIUMHUCA OT Ta-
KOBBIX AJIsi NAfKAIOWUX BOJIH, K JaTepanbHas HHTepbepeHuus npuofperaer
GoJiblitee 3HAUEHHE.

Braua/le PacCMOTPHM OZHOMEDHBIE MOJNH IPH JIHHEHHOM H HeJuHel-
HOM NOBEJEHHH TPYHTA, 3aTeM — HECKOJBLKO ABYMEDHBIX MoJeJeil.

4.3.2.1. OgHOMEPHO® pACHPOCTPaHeHne KoJeGannii
NpH JuHeHHOM NOBEJeHHH IPYHTA

Jns pemenns 370# Npo6JeMbl BO3ZMOMHBLI B OCHOBHOM JBA NMOAXOAd:
MeTOABl BOJHOBBIX YPaBHEHHH H METOABl COCPEROTOYEHHLIX MAacC, HAH KO-
HEe4HHIX 3JeMeHTOB. B paMKax NepBoro mojAxoga TPYHT TpakTyerca Kax
KOHTHHYYM, H eIMHCTBeHHBIH BHYTPeH-
HHH KCTOYHHK IOrPEUIHOCTEH JIEKMT B
HCIIOJb3yeMHX METOAAX YHCJISHHBIX Npe-
ofpa3oBanuil. [IpH HCHOJAB3OBAHWK BTO-
poro ToAX0oAa HeoOXORHMO AOTOJMHU-
TeJAbHO OHUEHHTh BJUSHHE AHCKpeTH3a-
uud. Mojgeab, HcnoJb3yemas B MeTole
BOJIHOBHIX YpaBHEHHH, OCHOBaHa Ha J0-
OYyLIeHHH  BS3KOYNPYroro  MOBefeHHs
rpyata (puc. 4.18). CpolicTra cpeau
TIOCTOSIHHB BHYTPH KaMIOIO CJI0S MOIlL-

_foBepxrocTy ...

Giipiimi

HJI ‘l'z

BN 27NN S 7N e S N S SR Z 82N
KopeHruele nopoavl Gr; prinr

Puc. 4.18. OanoMmepHan MORelXb ropi-
30HTAJIbHO-CAOKCTOH TOMIY ¢ OCHOB-
HHMHA NapaMeTPaMH TIPYHTOB.
Gfumo;lym: CABHra; p’-—ll.ﬂQ‘PHUCTh (a
TakXe wj—yne.'lhﬂblﬂ BeC); j — BA3-
Kocts (a Takke Dj—KDSQ)d)HLUleH‘I‘ sary-
Xaunf)

HOCTBIO H; M TPCACTABJEHH MOAYJICM
casura Gj, WIOTHOCTBIO P; H BASKOCTHIO
1w (wam  kosdduureHTOM BaTyXaHuA
D;). Tloacrunamoiune KOPeHHBIE NOPOLBI
HACANU3UPYIOTCA B BHAE OXHOPOLHOTO
YUPYToro NOJyIPOCTPAHCTBA, HMEKOLIEro
ceorictea G,, pr, 7. Ilpn BepTHkasbuOM
pacnpocTpaHeHHH  MONepeuHHX  BOMH
HMeeTCsI TOJMBbKO OAHA YOPH30HTAJILHAS

KOMIIOHENTa nepemelierns #=u(z, f), KOTOpas BHYTPH KaxAOro cJos
JI0JKHA YAOBJETBOPATEL BOJAIOBOMY YPaBHEHHIO!

pjﬁ=0~

o T oE

d%u o

(4.5)
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rae ! —BpeMsi; 2 — ryGHHA B Mpefesiax j-ro Cjo0s; TOYKA O3HaAYaeT Ipo-
W3BOAHYI0 mo BpemeHu. [Ipepnonaractesi, YTO MOBEPXHOCTH cgoboAHa OT
HaNPAKEeHUH, H BXOJA BOJHE OCBIYHO PACCMATPHBAETCA KaK CeHCMHYECKHH
CHTHAaJ, NOCTYNUBINKE €O CTOPOHH nopon Gynnamenrta. Ilouck peueHus Be-
zercs B QopMe peakuyMH Ha CBOGOZHOM NMOBEPXHOCTH IpyHTa. B npHHUMTE,
OJHAKO, BXOJ MOXeT ObITh NpPUNUCAH M KakoA-nuGo Apyro#t Touke. Toraa
0PH KeJaHHH MOKHO BBIUMCAWTH PeaKiuH B Jo60i NPOH3BOJLHOH TOUKeE;
npobiemMa NOJYYEHHs PEAKUHH TOPON OCHOBAHUH Ha NAaHHBIH NOBEPXHOCT-
KBl CHIHAJ TpeacTaBasercsl ocofeHHo Baxmo#. [lis peuleHus 3ToM 3ana-
YU NpPENIOXKEHO HECKOJNbKO PasJMYHBIX METOAOB: JHOO B yacTOTHOI oBaa-
CTH ¢ mOMOIBK npeoGpasosannit Pypee [Haskell, 1960; Herrera and Ro-
senblucth, 1965; Roesset and Whitman, 1969; Lysmer et al., 1971; Schna-
bel et al, 1972a], 1n60 MeTOAOM MHOrOKPaTHOIO OTPaXKEHHA, € HCIOAB3O-
BaHHEM TIPOCTOTO BOJHOBOTO YDaBHEHHs BO BpeMeHHOH o6aactn [Newmark
and Rosenblueth, 1971; Okamoto, 1973]. Baiaropapsi Bo3MOXHOCTH BBele-
H¥sl IPOH3BOJIBHBIX BapHaUMil BA3KOCTH IL1ACTOB IPYHTA M BHICOKGH addex-
TUBHOCTH HMCIONbIYEMOI0 aJropuTMa JJsi OBICTPOTO BHIYHCJIEHWS mpeofpa-
soanus Pypse [Colley and Tukey, 1965] Gonee npeAnoOYTHTENBHO HCIOJb-
30BATh NEPBYIO I'PYNNy MeTOROB. [IpH rapMOHHYecKOM BO3OYXIEHHH C Ya-
CTOTOH ® HOJydaeM cielyioliee peuleHse ypaBHenus (4.5):

u=U;(2) exp (int) (i=V —1) (4.6)
NpH
Uj(z)y=E;exp (ipje) +F;exp (—ip;z) 4.7)
H
pif=00)/ (Git+iony). _ (4.8)

Heppoe cnaraemoe B ypaBrenun (4.7) npexacrariaser co6Goii moneped-
HYIO BOJHY B OTPHIIATeJbHOM Z-HaNPaBNeHHH ¢ KOMILIEKCHON aMINTHTYZOH
Ej, B T0 BpeMsi Kak BTOpPOe — BOJIHY, ABHXVILYIOCS B HOJIOXKUTEIbHOM 2-Ha-
npaBJieHHH, ¢ KOMIVIEKCHOR aMIIHTyaoR F;. Hs nocaexosaTesbHOCTH Ha-
NPSAXKEHHHA M CMelleHH) HA IpaHHIAX pasfesa CJelyloT PeKypCHBHbe (op-
MYRu aas aMnautyn Epyy, Fir, E; F; B 1Byx cMexumx cnoax. Has cso-
604HOM TOBEPXHOCTH HOJNYYHM

Ei=Fi= -4, (4.9)

v

rae Ay — ofias aMIVINTYAA CMEIUEHHS HA TIOBEPXHOCTH.
Hcnonb3oBanye peKypcHBHBIX GOpMYJ, HAYHHAS ¢ BEPXHEro 108, IPH-
BOMIMT K COOTHOUIEHHSIM .

Er=e/(0)Ey; (4.10)
Fr=f{0)E 4.11)
Jas BOJHOBBIX aMIUIMTYX B I[OpOJaX OCHOBaHH#A, riae (yHKUHE €r(0) H
[-(0) onpenensiorcs us ycaosua E;=F;=1. ®axTHuecKH MOXHO ompege-
JIATb KBE Pas/HYHBIE lepefaTOuHble QYHKLUUH [/ TPYHTOBOM cHcTeMbl, Ox-

Ha H3 HAX CBfA3LIBACT AMIIHTYIbl Ha NOBEDPXHOCTH 3€MJH C aMH.’IHTy}IaMH
MOACTUNAIOUENX MOPOJ H MMEET BHJI

Hi(@) =2E\/(Er-t+Fr) =2/[er(0) +fr(0)]. (4.12)

Bropas ¢yHKuHMs CBA3BBAE€T NOBEPXHOCTHBIE AMILVIATYAHl C TEMH, KO-
TOPrle MOIVIH OBl BOSHHKHYTb B IIOPOAax (GYHIaMEHTa, eclH 6Bl pHIXALIE
TOBEPXHOCTHbIE OTJIOXKEHHA OTCYTCTBOBAJMH, ¥ HMEET BHI

Hy(0) =2E\/2 E,=1/e; (). (4.13)
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Moayan 3THX mepelaTOYHBIX (YHKUHH SBJISIOTCH QYHKUHAMH YCHICHUS
rpyHToBo#l cucTeMbl. [lockosibky Hj(®) He 3aBHCUT OT ynpyrux cBOHCTB
NOPOAB, OHAa HAaseIBaeTcsg TakKxXKe NepelaTOYHol GyHKuuel abcosmoTho
«XeCTKOH MOpOoAB». DTH CBOMCTRA YYHTHIBAIOTCH BbIpameHHeM Hi(w), Ko-
TOPOE COOTBETCTBEHHO HA3bIBAETCS NMEPENATOUHOH (YyHKUMeHd «ympyroif 1o-

ponbr». PekoMenjyeTcs MCNOAb30BaTh PyHKUHIO Hy(w), TaK KaK HOXOAHLIE

ia

oo
T

™
T

Cg— GKOPOCTh S- BOJM

w =2270 Kr/M3

L

KoJefanua  NpPHIHCHBAIOTCS
OObIYHO OO6laXKeHHBIM KOpeH-
HBIM IIOPOAAM, HC Nepexphl-
THIM PBIXJBIMH OTJIOMKEHHSIMH.

PatHo B KOPEHHBI NOPOIb!
BCJIEJCTBHE YaCTHHHOIO OTpa-
JeHHS BOJH OT IPYHTa. DTO

: i K =T Kpome Toro, NPEANONOKEHNE

L6k \{ o= 2025 e 06 abcoaTHOH  JKEeCTKOCTH
. 53 D=0,10 opod  HrHopupyer 3d@exrt

e 2 7 «PaJiIHaLHOHHOTO 3aTYyXaAHHAY,

=47 1 Cs=1370 u/c T. e. Nepexoga IHEPrHH 06-

=

o

o

o

yIylUIeHHe NPHBOAHT K ype3-
MEPHOMY 3aBHIUIEHHIO YCHJIH-
BalowMx ¢agropoe. Cpasue-
HUe ABYX OYHKIUHHA yCHJICHUS
JJIsT €IHHHYHOTO MJIacTd B IO-
JYHPOCTPAHCTBE [TOKA3aHO Ha
puc. 4.19.

BrimensnoxeHHbll TOAXOK DPHMEHHM TOMBKO K TFapMOHHYECKHM KOJC-
GauuaM. Iln1s HeycTaHOBUBINMXCH KodeGaHuM ynobHee HCIOJIb30OBATL DPai-
adoxenne Pypoe [Schnabel et al., 1972b]; BpeMs pcakuuH Ha BHIXOAE IO-
JNyYaT NyTeM HCNOJAb30BAaHHA 06paTHOro npeodpasosanus Pypne xome-
6aHU{ NOBEPXHOCTH.,

Ecan xosddunuent BS3KOCTH 1); NPHHATH HOCTOSHHBIM (BS3KOE 3aTy-
XaHHEe), NPOH3OHIET pe3Koe CHIDKECHHe aMILIMTYA ©0ojlee BBHICOKHX MOT
GYHKIME ycHTeHusi. YMeHbllleHHe OyIeT 3HAUKTENBHO MeHbIIE, €CJH 1); 06-
PaTHO TNPONOPUHOHAALHO HacTOTe (FHCTePe3HCHOe 3aTyXaHHe), MNOITOMY
KO3 (PHOUEHT 3aTyXalus

. . 1
8 8 e 2 14 18
Yacrora, My
Puc. 4.19. Kpupue ycHIeHWS AJS TPYHTOB, 3aJe-
F2OIIHX Ha KEeCTKHX H YNPYTHX KOPEHHBEIX NOPo-
nax [Posset, 1970],
1 — xecTXMe NOPOABI;, 2 — YEPYLHE NOPOAL

Dj=1;0/2G; (4.14)
ABAAETCS MOCTOAHHHM. CpaBHeHMe BJIHSHHU{ THCTEPE3HCHOTO H BA3KOTO
3aTyXaHHsl YOPOILACTCS, €CJIH OTHOIWEHHe 1;/G; NIPHHATb PABHBIM AJA BCEX
cioeB. Ecay NPHEATH MHNOTE3y BSSKOro 3aTyxaHus, KoadduuueHT 3aryxa-
Hu B QYHKUHH ycuJdeHHst OyleT JIMHeWHO YBeNHYHBATHCSA IIPH BCEX ecTe-
CTBEHHBIX YaCTOTAX ®n, @ CaMO YCHJeHHe OyNeT NPOnOPUHOHAJbHO l/ma2.
UcnoapaoBanne THIOTE3bl [HCTEPESHCHOrO 3aTyXaHus NPUBOAHT K pPaBeH-
CTBY Ko3bduuueHTa 3aTyXaHHs NJs BCEX MOA, U yCHJIeHHe, TaKuM obpa-
30M, 6yJeT NPONOPLHOHAJLHO 1/w,.

Ecnyu cnekTp peakuuu Ha NOBEPXHOCTH NPEACTABJAAET HENOCPEACTBEH-
Hplfi mHTepec (BONbluMi, ueM, HampHMep, YCKOPEHHs), MOMKeT OHTb HC-
HOMB30BAH METOX CAYYaHHBIX Kogefanul. MeToxnsl ompenesieHusi (PyHKIHY
CHEKTPaJbHOK IIOTHOCTH BO3OYXKIEHHS KODEHHBIX MOPOL H PacyeT MNHKO-
BBHIX CTATHCTHMK PeaKUHUH NMOBEPXHOCTH Te 3Ke, YTO H IPH aHaJH3e Peakiux
coopyxenuii (cm. Ta. 8). JIHwe rumotesa cAabOro 3aTYXaHUS YACTO He
TIONTBEPKAAETCA B MPUMEHEHHH K IPYHTOBHM CHCTEMaM.

Hto Kacaercss MEeTONOB BOJHOBBIX YPAaBHEHHH, TO 3lech Npel/araercs
HECKOJBKO MOAXOJO0B, HCIOJB3YIOIIHX METOH COCPENOTOYEHHBIX Mace, HIH
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komeunnx snementos [ldriss and Seed, 1968b; Roesset and Whitman,
1969; Roesset, 1970; Tsai, 1969; Idriss et al., 1973]. Koraa nopoasl ocho-
BaHWA IPHHEMAIOTCS AGCOMIOTHO MKECTKHMH, 3TH METOABl NPHBORAT X XJac-
CHYECKOll cHMCTEMe AMHAMHUECKHX YPaBHeHHit BTOpOro nopsaika, Mas naH-
HOrO YMC/I& CTereHell cBOOOAB COCPELOTOYEHHBIE Macchl O6LIUHO BHIGHpA-
JOT TaK#M 06pa3oM, uToBnl [HATOHAJM3UPOBATL MATPHIY Mace, 4TO YAOO-
Hee ¢ BHUHMCAMTEJbHON TOUKH 3PEHHS, XOTSl HCNO/Nb30BaHHE PACTpeiefeH-
HOW MaTpHIBI AacT, BepOSTHO, ayuiine peayabrathl [Kyhlemeyer and Lu-
smer, 1973]. Bonpoc 0 MHHHMA/JbHOM YHCJIe Macc, HeOXONUMOM AAS TOrO,
yTO6bl MONYYHTh ONpejeeHHblli Nepuoa T B CleKTpe peaknHH ¢ JNONYCTH-
MO} TOWHOCTBIO, paccmorpeH B paGortax [Roesset, 1970], [Ohsaki and
Sakaguchi, 1973].

Ilpu #uCNONb30BAHHHM MeTONA KOHEUHbIX 3JCMEHTOB XOPOIUHE pPC3YJib-
TaTH NOJYYEHH IJf CJYUaeB, KOTja JJIMHA 3;1eMeHTa MeHblle, UCM TIPH-
MEPHO ORHA IIecTasi JJMHB CaMOH KOPOTKOH CeHiCMHMYECKOH BOJHBI, IPOXO0-
asmen depes cucreMy [Kuhlemeyer and Lysmer, 1973]. Ecnn 3naueHHa
BA3KOCTH CJOEB HPOH3BOJBHBI, DPelleHHe yDaBHEHHH ABMMKEHHs IJs HOp-
MaJbHBIX MO/ HEBO3MOXXHO, NOITOMY NPHXOAHTCS HCMOJb3OBATH METOA HO-
WAFQBOro YHCAEHHOTO HHTerpHpoBaHus, Heo6X0AMMBIM H JOCTAaTOYHBIM YC-
JOBHEM JJIS1 PasJoxKeHHs N0 MOAAM sABJseTc TPeACTaBJAeHHe MaTPHIk
saryxauuit B BuEe psgos Kadnm [O'Kelly, 1964]. Ecnn pasnuuns Mexny
K03 UIHEeHTAMH 3aTyXaHMs PasHBIX CJOeB HeBeJHKH, MOXHO BBECTH cpel-
Hf€ HJIH B3BEICHHBlE MoOJaJpHHE KO3GM(GHUHEHTH 3aTYXaHHA HCXOAA H3
sHepretTuueckux cooOpaeHnit. [loayyernoe pelleHHe IS HOPMAJbHHIX
MOj maeT YAOBJETBOpHTenbHOe NpHbaHxkeHue [Whitman et al,, 1972]. Pa-
avauHoHHble 3QMEKTH 3aTYXaHHS MOTYT ObITh YYTEHHl IYTEM BKJIIOUEHHSI
He MMeIONlero MacchH aMopTH3aTopa ¢ NOcTOosHHBIM (G.pr)'/2 mexpy OCHO-
BaHHEM Macchl CHCTEMBl H TOJYNPOCTPAHCTBOM, B NpPeANIOJNOXKEeHHH, YTO MO-
caeanee ABJIAETCS YOPYTHM, ONHOPONHBIM H HMEET HYJEBYI0 BS3KOCTh
[Tsai, 1969; Rosenblueth and Elorduy, 1969]. B stom caydae [OJNKHO
OHTL BBENEHO JAOMOJHHTEAbHOe AuddepennnansHoe ypaBHeHne NEpPROro
NopsiiKa, ONMHCHBalllee KoaeGaHHs aMOPTH3aTOpa. DTO jAeNaer Kiaaccuye-
CKOe pelleHHe NI HOPMajbHBIX MOJi HENDHUMEHUMBIM s BCeX CJyYaes.
C xpyrofi cTopoHHl, 3QdeKT paccesHus MOXKET OLITh NPUOJIMSHTENLHO OIH-
CaH, €C/IH K MOHANbHOMY XO3G(HUUCHTY 3aTyXaHHA H0GaBuTb HUKTHBHYIO
KOMIIOHEHTY, MPONOPIHOHAJBHYI0 OTHOLUEHHIO CPelHero ceHCMHYECKOro
HMIIef[aHCA MOBEPXHOCTHBIX OTJIOXKEHHH M KopeHHbXx nopog [Roesset and
Whitman, 1969].

YerofiunBocTh B 3 PEKTHBHOCTL HHCJACHHBIX METOAOB HOILATOBOTO HH-
TETPHpPOBaHNA BO BpemeHHOH 00JacTH WIHPOKO HeeaenoBadacs [Nickell,
1971; Bathe and Wilson, 1973; Coudreau and Taylor, 1973; Ayala and
Bribbia, 1973]. HecmoTps Ha 6oJbllHe 3aTpaThi MAIIHHHOTO BPEMeHH,
OCLIYHO TNPeINOUHTAIT HCIOJL3OBATH 6e3YCJAOBHO  YCTOHUHBHIE HesSBHEIE
CXeMbl; OCOGEHHO TpuBacKaTesen Geta-MeTosn HeilMapka ¢ NOCTOSHHBIM ye-
KOpeHueM OJIaroAaps OTCYTCTBHIO KAXKYLUEroCs 3aTyXaHHs.

4.3.2.2. OpnoMepHOe pacnpocTpaHeHHe KomeGaHuil
NpH HEIMHEHHOM MOBEAEHHH TPYHTA

3aBucsamue OoT neGOPMAlNH THCTepe3UCHble XapPAaKTEeDHCTHKH NOBeje-
HHSl TPYHTZ IIPH AuMHaMHYecKOH Harpyske fiCHO BBIDAXKERH B pe3yJbTarax
Aa60paTOPHEIX HCOBITAHMHA HECKOJbKHX BHAOB . JlaHHEe O BJMSHHH HeJH-
HeHHOCTH, NMOJyYeHHbie ¢ NOMOULbIO TOJEeBhLIX METOJ0B, SABJAITCA OGLIYHO
KOCBEHHBIMH H HacTO 3aCTaBJAKT NpefnosaraTh, UTO NPOH3OLIIO 3HAUH-
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TeJbHOE PAa3MsirdeHHe TPYHTa, HENPHMeD, B Cyuyae BO3HHKHOBEHHA KOPOT-
KHMX OTKPBITBIX TpeIHH H TpefHell CXKarTHs, BCTPEYAIOUIMXCH HA MIOCKHX
TIOBePXHOCTSX B SMHIEHTPANbKbLIX PafioHax CHJbHHX seMJjeTpaceHuit [Amb-
raseys, 1970]. Oprako A NMJIOTHBIX MATEPHAJNOB, HE HMEIOUIMX MpHM3HAa-
KOB pACTPECKMBAHHSI MJIH DaspyUIEHHS, COBPeMeHHbple HHCTPYMEHTANbHbE
JaHHble (HanmpHMep, TaKHe, KAK OblIX NOJIyYeHH IpH 3emJeTpsicenuu 1971 r.
B Can-depHanao) NaOT 3HAYHTEJBHO MEHBIUYIO BEeNHYHHY YCHJEHHS, uyeM
nPENNnOIATanoch HCXOAs H3 JuHHeHHOH Teopuu. Jlomumo BaMsHHA nyTeli
nepenauy BOJH B 3TOM CJydae MOXeT HIPAaTh POJb HeJlHHEHHOCTb PeakuuH
rpyHTA.

TIpH OTCYTCTBMH CBeJleHHH O CHJIbHBEIX KO/e0aHHAX M TIOJEBHIX 3KCIe-
DHMEHTANbHKX JAHHBIX O GOJbIIHX Ae(POPMALHUAX XADAKTEPHCTHKH HENH-
HEeMHON peaKlUy AOJXHH OblThb PacCMOTPEHHl Ha OCHOBE YHCJAEHHOro MO-
NeUPOBAHHA W Pe3yJbTATOB JNafOpaTOpPHEIX HCNbITaHui., XapaKrepHas
0cO6EHHOCTL COCTOHT B 3aMETHOM YMEHbIIEHHH NHKOBOrO Ko3(p{HIHeHTa
YCHJICHHSI H COOTBETCTBYIOLlEH 4YACTOTHl NPHM YBeIHYEHHH HHTEHCHBHOCTH
Bo30OyxaeHusi. CuiabHOE 3aTyxaHue, BLI3bIBaeMOe THCTEPE3HCOM, SABJAAETCH
raaBuetM GaKTOpoM, O0YCAOBJAMBAIOILAM HalM0LaeMOe yMeHblIeHHe. 3710
BaXHO IIPH RNONBITKaX MOJEJIHPOBAHHA OCHOBHBIX 0COOeHHOCTEH HeJsHHel-
HOHl peakU¥H NOCPEACTBOM NPOCTHIX IKBHBAJIEHTHHIX BA3KOYNPYTHX CHCTEM.

Korpa ang rpyHTa NOJHOCTBIO NMPUHUMAaeTcs HeJUHEHHBIH H THCTepe-
3HCHBIA KOHCTHTYTHBHBHIH 33aKOH, TO Hau6oJee paclpOCTPAHEHHBIM IOAXO-
DOM ABAAETCS NPSIMOe YHCJICHHOE HHTEMDHPOBAHME YDaBHeHHE KojeGaHiit
BO BpeMeRHO#l 00.1acTH ¢ TIOUIAaroBOA TPOUENYpPOH JAMHeapH3alHH KPHBOI
HanpspkeHne — fedopmannsa. Jas HEKOTOPHIX ciy4yaeB ObIH TOJYY€HBE
YHC/EHHEIE PeLIeHHs, OCHOBaHHBe Ha MOjenaH PamGepra — Ocryna, ¢ uc-
IIB30BAHKEM KOHEuHbIx 3ieMmeHToB [Cervautes et al., 1973], cocpemoro-
gerubx Mace [Constantopoulos, 1973] uinm meroga xapaxtepuctuk [Sire-
eter et al., 1974; Papadakis, 1973]. Jlaa ZHCKPETHBIX HeJMHEHHBIX MOJe-
JAei TpeGoBaune K CTAOMILHOCTH CXEM HHTerpHpOBAHHS CTAHOBUTCH OoJee
CTPOTHM. .

B pamkax MeToja XapaKTCPHCTHK YCJOBHe CTAaOHJIBHOCTH BHIPAXacT-
cq HepaBcHCTBOM Kypauta-JlcBu-®pencpukca

csAf<CH, . (4.15)

KOTOpOe HOJIKHO YAOBNETBOPATBCS IJS KaXKIOTO ciost MougHocToio f1. IToc-
Je onpefenenua H no Hambosec BHICOKOH yacToTe, KoTopasm 3aduxcHpo-
paHa B peakuuu, Af onpepensierca ypaBHeHuem (4.15) nm BmOopoMm 3Hade-
H¥st CKOPOCTH NONEPeYHOll BOJHBL €5, KOTOPas COOTBCTCTBYET HamGoace Bbl-
COKOMYy 3HaueHH0 Monysas ciasura. Hamboaee BaXHOe HPenMyllecTBO Me-
TOLa XapaXTEPHCTHK COCTOHT B YNPOIIGHHH NPOGJICMLI HHCAEHHOTO pelue-
M ABYX AH(depeHIHaNbHbIX YpaBHeHHH NepPBOro MOPHNKA — OLHOr0 JJist
NOJIOKHUTRJbHEIX, APYTOro AJsi OTPHUATEJbHBIX XapPaKTePHCTHK, COXepKa-
HIHX B Ka4ecTBE HEH3BECTHBIX [OPH30HTANBHYIO CKODOCTb YACTHO W CABHIa-
Iolllee HamnpsKeHUe.

HenocpencrBennoe onpegelenune 3KBHBAJEHTHHIX (YHKLUUH yCHJACHHS
MOXeT ObIThb BHIIGJHEHO NOCPEJCTBOM MeTOAa cayuadiibiX Kosaebauuil, ec.n
TIPHHATH Npoliecc BO3BYXKIEHUS CTALHOHAPHHMM ¢ IIafgkofl (yHKUKeH crek-
TpPaJbHOM MJOTHOCTH H NDEICTABHTbL HENHHENHOCTL NOBEICHHSI TPYHTa B
BHJe NMPOH3BONLHOH rHCTepe3ucHoi Mojeau [Faccioli et al., 1973; Faccioli
and Ramirez, 1976]. Henuueitibie XapakKTEePUCTHKYE PEAKUHH TPYHTA MOJE-
JHPYIOTCS HKBHBANEHTHOM BSI3KOYNPYrOH CHCTEMOH NOCPEICTBOM HTEpa-
UHOHHOK IpOoueRypH. DKBHBAJeHTHAas JHHEAPH3ALHsi XOCTHrAETCS CIOCO-
6oM «onuchiBawompx (yaxkunit> [Siljak, 1969], 1 9KBEBAJNEHTHBIE KECTKO-
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CTH H KO3(Q(HIHEHTH 3aTYXaHHSI 3aBHCHT TOJMBKO OT aMIIMTYAH BO3Gyx-
Aaollere curHaga. IT1ocKONbKY MeTOA «OMHCHBAOMHX (YHKIHA> NDHMEHS -
€TCA, CTPOro roepopsi, K CHHyCOHZAaJbHHM KOJ[eﬁﬂHHS[M, OH QnpepnedssieT rap-
MOHHYCCKYIO PEAKUHIO, KOTOpasa B HEKOTOPOM CMBIC/IE B CpeJHeM 3KBHBA-
JMteHTHA QAXTHUECKH CYUILECTBYIOLleH CTOXaCTHYECKOH peakuuH,
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Puc. 4.20. BiuduHe HHTEHCHBHOCTH YCKODEHHS Ha BXoAe (Gmax — IHKOBOE 3HAYEHHWe) HA
MAKCHMAJLHBIH KOI(GGHIHEHT YCHACHHS M COOTBETCTBYIOILYK YacTOTY MHOrOCJORHOM
TOAIH OTJIOKEHHH, MOATHHAIOMEHCH 33KOHAM KOHCTHTYTHBHOH Mogzeau PamGepra—Ocryaa.

{ — CUEKTpPaJLRBle CKOPOCTH € 2%-HeM 3aTyxaHsew [Constantopoulos, 1973); 2 — dyskuEm yculeHus
[Facclati and Ramirez, 1975}

Cxoasulascs mpoueaypa AJs onpejeneHuss GYHKUHUY YCHICHHS CHCTe-
MBI [IOJydeHa AJSI cjiydasi, KOTZa SKBHBAJEHTHbHE XapDaKTEPHCTHKH He H3-
MEHAOTCS B JBYX MHOCTEAOBATENbHBX HTepaunsx. OGOCHOBAHHOCTL 3TOTO
MeTOJa CYIIeCTBEHHO 3aBHCHT OT NpPeANOJIoxKeHusi 06 y3KO¥ IoJioce 9acroT
Ha BLIXOfe; OONbWIAS YacTh HMMEIOIMIHXCH HHCJIOBHX Pe3yibTaToB MOKA3H-
BaeT, YTO NPHHATOE jJomyuleHue pasyMmHo. Puc. 4.20 niunocTprpyer oTHOIDe-
HUSI CIEKTPOB YCKOpPEeHMsl peakund s 2%-HOoro satyxaHusi, BHIUHCJEHHLIE
Koncranronyanocom [Constantopoulos, 1973] mpu 1ByX PasaHuHEIX HITeH-
CHBHOCTSIX BO30YXAAIOIIEr0 CHrHAMA AJS HeJHHEeHHOH CHCTeME, HMeueR
REBATL CTeneHed c¢Boboaw; Oaszosoe koaebanune — S69E-koMmoHenrta
3anucy, coenannoid 21 mions 1952 r. CrromHsle KpUBBIE — QYHKUHH YCH-
JieHHH, NOJyUeHHBIe MCTOEOM CAyYauHblX KoJeGaHHH.

HennHelinyo 3aBHCHMOCTE MOAYAA CABHra H (AKTOPA 3ATYXAHHS OT
aMMAUTYABl CABHTOBLIX AedOpMaUHi MOXKHO y4ecTb, He NnpHOGerasi K IOJHO-
CTbIO HeNuHelHOMY OMHCAHHIO MNOBENCHHSI PyHTAa. IT0 JOCTHraeres ¢ Io-
MOULBI0 METOAA <«COBMECTHMOCTH Ae(OPMauHiiy, HTeDauHOHHOH Iponeay-
PH ¢ HCNOJb3OBAHHEM 3MIHPHYECKM MNOJAO0OHBIX BAIKOYNPYTHX CBOMNCTE.
Kaxpas urepauus COCTOMT H3 HOJHOIO JHHEHHOTO YHCJICHHOTO pPEUIeHHS
IJf KaHHOTO TPYHTOBOrO NPOMHIST X MOXKeT OHRThL REIIOJHEHA KaK METO-
ZOM BOJIHOBLIX YpaBHEHHH, TaK H METOAOM COCPeNOTOYeHHHIX Macc [Idriss
and Seed, 1968]. Moayau casura u ko3QQUUUEHTH 3aTyXaHHsl BhGUpalOT-
Cfl B COOTBETCTBHH ¢ MAKCHMAJbHBIM 3HAYeHHeM JedopMaUHH CIBHIa, BEI-
YHCJEHHBIM Ha NpeJHAYIIeM lIare, HA OCHOBe HMMeOUMXCH 3IKCIEePHMeH-
TaJbHHIX KPHBHX. Jas 970 nenan npuHhMaercsa oOn4HO HauGoJjee <mpes-
CTABUTEJbHAS» YAaCTb MaKcHMMaldbHOHI aedopMauus, obbHo Mexay 0,6 u
0,7. CxoAMMOCTb CYHTAETCS HOCTHTHYTOH, ECJAH OTKJOHEHHS BEJHYHH fe-
gopManuM cIBHra B JABYX HOCJeIYIOIUHX HTepalUsiX CTAHOBATCH HeECyile-
CTBEHHBIMH, DTOT MeTod He MOXeT OBITb HCIOJB30BAH ANA BHIHCJEHHS

91



OCTATOYHHX AedopMaluuil HAW CMelleHHH W He jJaeT CYIHECTBEHHOro COKpa-
IIeHUs BRHYHCARTENRHEX PaGoT MO CPAaBHEHHIO C MOJHOCTBIO HEMHHEHHBMH
petiteRusiMH. Eciii 9KBHBaJeHTHHE CBOMCTBA BHYHC/ISIOTCS HAa OCHOBE MO-
Aean Pambepra — Ocryaa, uTepauuoHHas nNpoHeAypa MPHBOAUT K HeNO-
OIleHKe MAKCHMAJBHBIX CMeUleRu# B CHEKTPe peaKkuHy M NepeoleHKe MakK-
CHMaNIbHEIX YCKOPEHHI MO CPABHEHHIO ¢ NMPAMBIM YHCJEHHHM MOJSNHpPOBa-
Huem [Constantopoulos, 1973].

43.2.3. Npyrue Monenn pacnpocTpaneHHsi CelCMUYECKMX BOJAH

Jns1 HeBonplwioro yucja claydaes, Korja clofi TpyHTa HMeeT Koupury-
PalHIO, OTAHYHYIO OT FOPH3OHTAJBHO 3aJ€raloliero njaacra, H IPyHT pac-
CMAaTpuBaercsa KakK MHACaJbHO YIpyras cpeaa, NOJAy4YeHH ycmﬁquaue ada-~
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AMIAHTYAQ CMeLueHst NOBepXHoCTH

Prc. 4.21. AMOJATYIH CMEIMERMS NOBEPXHOCTH Ha YNDPYro HOAean AOJMHL MONYLHIHHA-
pHyeckoif (GOpMul NOJ HEHCTBHEM BOJH C PA3HWMH YCJAAMHM To2x0pa. LIEHTP ROJMHB CO-
otBercTBYeT X¥/a=0, Kpag xfa==*1 [Trifunac, 1971]

JTHTHYECKHe pelleHNA. B KauecTBe yA0OHBIX MoOfelell MOTYT OblTb NPHHATEE
pevyHHe JZONMHE NONYUMJIUHAPHYECKOH M TONY3JJIUNTHYECKOH (QOPMH, C
NPOHU3BONBHBLIM Yraom nageuds SH-Boan [Trifunac, 1971; Wong and Tri-
funac, 1974]). Pewenve naer obiyee node CMEUEHMH Xak (YHKUMIO yraa
NafeHHs BOJHBE H JONOXKEHHs NOBEPXHOCTH. AMIVIMTYAB CMeUIeHHS IO~
BEPXHOCTH JJIs PA3JNHYHEIX YIJoB MajeHuss moka3aHsl Ha puc. 421 ans
NOAUHEL TIONYUHUAHHADHYECKOH KOR(pHrypauau; kKo3QQOUUHEHT CeHCMHUYECKO-
TO HMIegaHca B 3TOM caydae paseH (0,33, a ammiauryza BO3GYKACHHS —
exunyue. CNOXKHOCTL MOAYYAEMBIX CXeM YCHJEHHS M MX YYBCTBHTENBHOCTH
K HanpapNeHHIo NajJeHusl BOJHE IIpeAoCTeperaoT NPOTHB YNPOLLeHHBIX HH-
TepUpPeTanuil pPealbHLIX AKCeNepOrpaMM CHJIBHEIX KOJeGaHHH, KOTAa yros
NajeHus BOJHB M JETaJH Te0JOTHUECKOro CTPOCHHA HeH3BecTHH. JInmb
KOTZia ANHHA BOJHH OYeHb BeJHKa 1O CPABHEHUIO C MOMePeUHHM CCUEHHEeM
JOJIMHDL, BAHAHUE CHyYaHHEIX (AaKTOPOB CTAaHOBHTCS HecylllecTBeHHHIM. [To
Mepe TOro, Kak JJIHHA BOJHB YMeHBIUAeTcH, WHTepdepeHIUsT M MecTHOe
YCHWIeHHe, BhISHBaeMOe BJHSHHEM OCOOEHHOCTCH CTPOEHHA OJHHBI, CTAHO-
BATCH Bee 6oJlee 3HAYHTENBHBIMA,
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Ilan Gonee OOWYHOM ABYMEDHOH 3ajaul OMpefeNeHHs KojeGauuit
112¢Ta, HMEIOLIErO HENPABHIbHYIO TOBEPXHOCTE pasfiesia ¢ MOACTHAAIOLIMM
NONYNPOCTPAHCTBOM, C YCUEXOM IPHMEHEH METOA, OCHOBAHHLIA Ha HHTE-
rpajbHoM TPEACTABJEHHH IOJeH CMeIueHHA [Aki and Larner, 1970}. B
5TOM cayyde BO3GYXKJeHHe Takke PHHHMAETCA B BHAC SH-poan ¢ npous-
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Puc. 4.22, BausiHde KORQHIYpAUHH rpasyull Ha aMINTHTYAHYI peakuuio Gacceiina, BO30YH-
LelHYI0 BCPTHKanbHO napawwumi SH-somiamn [Aki and Larner, 1970].

a — BacceiH ¢ TNAaBHBIMH TPaHANaMu; O — CacceNB ¢ Pe3KHEMH TpadHmamH. [ — NpAOIHINTEILHOT Iuy-~
Meproe pemeHne; 2 — peakuHs FOPH3OHTAABLHONO oM

BOJBHHM YIVIOM NajeHuf. XOTs BHAuaJe 3TOT METOJ NpefHasHayaJjcs AJst
H3YYeHHST HEOJHOPOXHOCTEH KpyMHoro Macmitaba, OH XOpPOWO MNOAXOLHT
I aHalM3a KoneGaHuil rpyHta B JoKambHOH cTpykType. Puc. 4.22 namwo-
cTpupyeT 2ddeKT BIMSIHHS KOHDUIypauMm Treosoruyeckod CTPYKTYPH Ha
Ko1e0aHuA NOBCPXHOCTH 3CMJIM IPH BePTHKAJABHOM TaJeHHH BOJIHBL. KOBQJ-
(bHLHEHT ceficMUUECKOro HMICAaHca B 060UX caydasX paseH !/;, B TO BpeMs
KaK JJIHHA BOJHBL B CJOC HMEeT pa3JiMYRYI0 KPATHOCTH MaKCHMaJbHOMR
Iiy6HHe NMOBePXHOCTH pasfena. KpHBHIMM ¢ TOUKam# TOKa3ayo OAHOMED-
HOe pellleHHe NIPH YCJOBHH, YTO CTPYKTYPa CJIOMKEHA TOPU3OHTAJBHO 3aJe-
TaoUMH C10SIMH HOCTOAHHON MOIIHOCTH, PaBHOH TOH, KOTOpAast yCTaHOB-
JeHa HenoCPeACTBEHHO Noj Toukol Habmopenus. IlepBulii mpuMep MOKa3L-
BAECT, YTO AHAJU3 B CJAyvYae ILIOCKOTO CJOSA aHaJOorH4yeHn cJjaydaio ¢ FJT&,ZIKOﬁ
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NOBEPXHOCTHIO Pazfiesa. Bo BTOPOM IpuMepe, OIHAKO, HaJMWUHe OTHOCH-
TENbHO KPYTHX FPAaHUIl IPHBOAHT K 3HAYHTENbHOH FOPH3OHTAJBLHON HHTEp-
QepeHuUMH, U HCHOJb30OBaHWE OJHOMEPHEIX MoJeneH, TakuM ofpasoM,
JOJAKHO NPUBOLHTE K GOJBIIMM OWHGKAM B OUEHKAX JIOKAALHHX aMIIH-
Tya. Bo BTOPOM Ciyuae AJMHA BOJHK B CTPYKTYPE YZOBJETBOPSET YCJIO-
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Puc. 4.23. AMNJIRTYRHas peakunst NBYMEPHON KOHCYHO-IMEMEHTHON MOIENH JONUHMI, 3ad-
NoJHeEHO! aAMIOBHeM, Bo3OymIaemas BosHamu Jlssa [Lysmer, Drake, 1972].

{ —npoarna wmpHHEON 6 KkM; 2 —rpadux AJA TUPABOTC CKJOHA ARONUHEL, HA KOTOPOM OTCYTCTBYIT
CKAJNbHBIE [OPOILH,
Uuppes B kpyxkax: / —ammosnit, €,=0,2 kmfc, ©=1700 KI/M% 2--cranen, c,=1 km/c, w=2200 kr/m®
3 — nopoabl fyHZaMesTa, €,=3,6 Kmfc, @=2800 Kr/M% 4 — [oBEPXHOCTL KOPEeHHBIX ROPOL

BHIO DE30HAHCA, NPEACKA3AHIIOMY B COOTBETCTBHH C TeOpHeH IOPH30HTAJib-
HOro mnJsacra.

JlokanbHble HEOJHOPOAHOCTH HOBEPXHOCTEH B TOPH30HTAJNBEO 3ale-
TAIOI(UX HEOTPAHHYEHHBIX CJIOMCTHIX CpelaX Ha 2KEeCTKOM IOoJyNpOCTPaH-
CTBe HCCIEeNOBAJIHCh € NOMOIIBIO INOCTPOEHHS EMEUIAHHbIX CTAaHZaPTHRIX
MaTpHL, KoueuHbx ajemenroB [Lysmer and Drake, 1972]. Heoawopoausie
30HBI, BKIIOUAIOUIHE CJIOKHBIE I'DYHTOBLIE CTPYKTYDH], aHAJHM3HDPYIOTCA Me-
TONOM KOHEYHHIX 3JIEMEHTOB, W COU/JIEHEeHHE ¢ COCEAHUMH palOHAMH, CJAO-
MEHHBIMH TOPH3OHTAJBHO 3aJeralollHMH CJAOSIMY, MOCTHraercs NYTEeM Ha-
JioKeHusi Tpe6OBAHHNN HENPePHBHEOCTH HAa KOMIIOHEHTH HaNpsiKeHH® H CMe-
uleHHsi. Bo3HuKawliHe NpH 3TOM NPOGJEeMEl BKJIIOYAIOT PaclpoOCTpaHeHHe
NOBEPXHOCTHEIX BOJH Yyepes OoJbiliMe aJJi0BUaJbHEIE JOJHHHL [Ipumep
pacnpocTpaHeHMss BOJHB JIgBa ¢ INepHoXaMH KoJjebaHuhi 2c¢ HAJIOCTPU-
pyer puc. 4.23. MecTHEe ycuieHHs KoJeGaHMi HOBEPXHOCTH B 3TOM CJy-
yae MPOHCXOAAT BCJAeACTBHE GOJBLIOH aMIJANUTYABl MOZLI OCHOBHOH BOJHEL
JIsBa B JONUHe, H NpeNOMJEHHe, BHI3BAHHOE HAKJIOHHLIMH TPAHHLAMH,
‘OKA3HBACTCS] HO3HAUHTEJNBHBIM B MPOTHBOMNOJOMKHOCTb CJYdaio BePTHKAJb-
HOro noaxosa SH-sonrmel, nokasanEoMy Ea puc. 4.22. Hesnauutensuoe
BIYMAHHE TPAHHYHBIX 30 (EKTOB Ha BeNTHYHHY NHKOBHIX YCHJIEHHH IOATBEPXK-
aeTcA Npu CPaBHEHHH C PeLIeHHeM, NOJYYeHHBIM AJA cay4yas, KOrja aJj-
JIIOBHAJBHHIH TIACT HEOT'PaHHYEH.

MeTox KOHEYHHX S3JeMEHTOB HCIIONb3OBAJCH MJsL HCCHeAOBaHHS ceil-
CMHUECKOH peakUHM DHXJHX OTVIOXeHHH, OrpaHHYEHHHX HAK/JAOHHO 3aJe-
ralUyIMH CKaJbHHIMH NOPOAAMH H NOJABEPraBIIHXCA BO3NEHCTBHIO TFOPH-
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S0HTAJbHHX YCKOPEHHH, C NPHMEHEHHEM MOJEIH <COBMECTHMOCTH Aedop-
Mauuii» [Dezfulian and Seed, 1970]. las caydas xorja satyXaHue Bapb-
HDPYeT OT 3JeMeHTa K 3JEeMeHTy, Oulo NpeiioxeHo Gojee cOBepllieHHOE
peltieHHe, Pe3yJbTATH KOTOPOro XOPOHIO COrMACYIOTCH ¢ NAaHHHIMH HCHbITa-
HKil Ha BHOpoOCTONE A5 TOHKOCJAOMCTHX rauu ‘[Idriss et al., 1973]. Ilpo-
BOAWICA TAKXKe CIeNVaJbHBIA aHaMu3 AN U3YUEHMs JBHIKEeHHH alCOMIOTHO
KeCTKOro OCHOBAHHSA NPU HAJNHYHHM KaK BEPTHKAJbHOH, TdK M IOPH3OHTA/b-
HOff KOMMOHEHTH YCKOpeHHSt H JJist YIPYTOro OCHOB2HHA ¢ OJayxaalomed
BonHoi Bo30yxaenusn [Dibaj and Penzien, 1969; Deziulian and Seed,

1971].
4.3.3. BJIMAHHE CJABBIX NMPOCJHOEB

B PHXJBIX NOBEPXHOCTHHIX OTNOXKEHHAX HACTO BCTPEHAIOTCA JIHH3BL H
TOHKHE TIPOCJOH cJadblX IPYHTOB, O0COGEHHO THNHYHEE AN HECBH3HHIX Tec-
KOB H aJNeBPHTOB. JlaXKe ecJH NPOYHOCTbL NpeobianaiollUX B paspese HOPOL
AOCTATOYHO BBICOKA, peakKlusd FPYHTZ Ha CHJIbHOe 3eMJIETPsCEHHe B 60/1b-
woit Mepe GyaeT 3aBHceThb OT MoBedeHus caabux mpocaoes. Ha maxaon- -
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Puc, 4.24, Komnoscnra akcencporpaMMbyl CHIbHHIX KoaeGauul, 3anucaHuoil 8 KaBarucn-Xo
npy 3emJaeTpsicennn 16 uona 1964 r. B Huwrate, Jlwobesno npepocrasaeso H. H, Am6Gpe-
caficom

HBIX TOBEPXHOCTAX H30OLITOYHOE Ppa3kuKeHHe BOZOHACHIIEHHBIX TPOCJIOEB
TIeCKOB M Cymecel B MOINHHIX TOJINAX [JHH MOXET CTATb IVIABHOH NpHYH-
HO#l XDYMHHX omofaHeit [Seed, 1970]. Ha - nocknx yuactkax peubeda
6bicTpoe paspylleHHe ca1a0LIX NPOCHOEB HAa DJyGHHE MOXET H He HOBJMATEH
Ha YCTOHYHBOCTb COODYXKEHHI, OJHAKO BNOJHE BEPOSTHO, UTO Ha MOBEPX-~
HOCTH NPOH30MAYT CYILECTBEHHBle M3MeHEHHsi aMIUIHTYJ U YacTOT CHEeKTpa
peakunu. OTo OBIIO NPOAEMOHCTPMPOBAHO YHC/IEHHBIMH DEIIEHHSIMH /ISt
CJIy4as TOPU3OHTAJBLNO 3ajIeralolX NJIACTOB; NPH ITOM MNOBEXEHHE TPYHTA
TPHHUMAJIOCh YNPYIOMIaCTHYHBIM, B PACUETHYIO MOAENb BBOJW/IHNCh TOHKHE
NpPOCAOH, C MeHBIIHM NpeleIoOM TeKYueCTH, HeM INpcAes TEKYYeCTH BMema-
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fomux nmopod [{Ambraseys, 1970, 1973]. PasxuKeHue pacHONOKEHHOTO
Ha rAyGWHe CJ0st CO3JAaeT Pa3phiB B HAIIACTOBAHWH, BCAENCTBHE Yero BH-
LIeJeXallge TPYHTH MOTYT CBOOOAHO KoJeBaThes, YTO BBOAHT B PEaKLUHUIO
BBICOKOYACTOTHYIO COCTABJSIONIYIO. 3THM MOXKHO OOBACHHTL HEKOTOpHe
OCOGEHHOCTH  aKCeJCPOrpPaMM CHABHHX KoJeGaHHH, BSaNHCAHHKX IPH
Hunratckom 3emaerpsicesun 1964 r. B Kamarucu-Xo, rme pasxuxenue
TPyHTa Ha rayGuHe HauaJoch, BepoATHO, uepe3 6 mau 7 ¢ mocae Hayaaa
xoneGanmy (puc. 4.24). '

MoXHO TPeANONOXKHTb, YTO Npefes TEKYYeCTH CaMoOro cxaboro rpys-
Ta ONpEAeNIS€T BEPXHIOW TPAHHIY BO3MOXKHOM BeJHYHHB HaNpsXKeHHi,
a CJel0BaTeJbHO, TaKiKe YCKODCHHH H CKOPOCTE€H, KOTOpBIE MOTYT OHITh
nepenayvbl Ha QHEBHYIO IIOBEDXHOCTb. DT T'PAHHUK LOMKHB 3aBHCETB: AR
TJIHH ~— OT BCJIMYHHBE! MIPOYHOCTH HA CABHT NIPH KOHCOJHAHUDPOBAHHO-HeApe-
HUDOBAHHBIX HCILITAHHAX H HANPAKEHHUAX, COOTBETCTBYIOIIHX MOJEBbIM ye-
JIOBHAM; AN IECKOB — OT 3((eKTUBHOro HaNpsXKeHHA H 3P (PeKTHBHOrO
yraa tpennsa. Orcioga caeiyeT, YTO KOrAa B OTJIOXEHHSX Npeobianaior
cnabble TMPOCJOH, PacnpelelleHHe NOBEPXHOCTHHIX KONeBGaHHM B SOMIEHT-
pasbHOM paHOHE NpH CHJIBHHIX 3eMJeTPICeHHAX B GoJbiiel Mepe 3aBHCHT
OT JMHAMHKH MECTHHIX FPYHTOBHX YCJOBHH, YeM OT MeXaHH3Ma o4ara HilH
XapaKTEPUCTHK BOJHONPOBOASIIHX NyTed. JlOKAa3aTeNnCTBA Pas3KHKCHHS
NPUNOBEPXHOCTHEIX T'DYHTOB HAG/IONAJHCH B PAliOHAX HECKOJLKHX 3eMJle-
TPACEHHH; MeNJIEHBBIH ¥ HEYCTONUMBHI XapaKTep 3aTYXARHA MNHKOBHIX
YCKODEHHI Ha GJH3KKX PACCTOSHHAX OT 04ara MOXeT B SHAUHTENLHOH CTe-
MEeHH 33BHCETh OT PACHPEJCJeHHss IPOIHOCTH B IPYHTAX. -

43.4. MOOHOUKALIHS PACUETHBLIX CIIEKTPOB
B COOTBETCTBUH C I'EQJIOTHYECKHM PA3PE3OM

Jasi npOMEXYTOUHEIX M GOABUIMX (OKANBHBIX PACCTOAHHH HMeeTCs
HECKOJIBKO 3andcefi CHIbHHX KOJeGaHHl, CBHAETCIbCTBYIOLIHX O BJIMAHHMH
MECTHOTO T'e0JIOTHYECKOro paspesa Ha (OpMy clekTpa peakunn. B pabote
Cupa n Uapucca [Seed and ldriss, 1969] paccmaTpHBaioTesi AATh CHEKT-
POB, NOKa3aHHHIX Ha puc. 4.25, BMeCTe C COOTBETCTBYIOLIUMY TeoJIoTHIe-
CKHMH pa3pe3aMH YYacTKOB M Pe3y/IbTATAMH IEeHETPANMOHHBIX HCHOBITAHHI.
UeTblpe U3 HUX IIPEACTABIAIOT cofall 3aTHCH OQHOTC H TOTO XKe 3eMJeTpH-
ceHHs B OAHOM H TOM e ropone [Hisada ct al., 1965], sce rpagurn 3a-
NHCAHK NPH GOMBIIMX 3MHIEHTPANbHHX PacCTOsHHAX. Bce MATh CHEKTPOB
pacnoNioXeHbl B MOPsiAKe YBeJIHYEHHS CTENeHH «MATKOCTH» FpyHTa, Ha KO-
TOPOM pAacClOJOXeHAa 3aNHCHBamomas CTAaHUMS, H 4Jsg  KaXIoro Jaf
NepHod, COOTBETCTBYIOIHHK MaKCHMaJbHOMY HOPMAJH3OBAHHOMY CHEKT-
PANBHOMY YCKOPEHHIO. 3aMeTHM, 4YTO Npeo6iajaloiuit nepHoa KoaebaHuid
YBEJNUHBAETCH C YBeJHYEeHHEM <«MSATKOCTH® IIOPOI B paspesc.

Ocakn [Ohsaki, 1969] BeOpas H3 ANOHCKOIO KaTajJora akceiaepor-
paMM TDYNNb 3amucel, HOJYYEHHBIX Ha TBEPIHIX M <MATKHX» IDYHTaX.
CrekTpbl YCKOpeHHil, 3aMHCaHHBIe B OCHOBAHMH COOPYXKeHHH, TOCTPOeHHBIX
Ha CKallbHBIX [OPOXAX, TBEPABIX TPYHTaX H MHOTOCHOHHBIX <MSITKHX» IPYH-
Tax, nokasausl Ha puc. 4.26, a, 6. Tak Xe, xak Ha puc. 4.25, opauHATH
CIEKTPOB HOPMAJH3IOBaHB TI0 MAKCHMAJBHOMY YCKOPeHHIO KoJebaHui no-
BEPXHOCTH. B crekTpe, MpeAcTaBieHHOM Ha puc. 4.26, @, MHKU NPEXOXATCA
Ha mepuoin 0,2—0,3 ¢, 1 yMeHblIeHNe CICKTPAJAbHHX OPXUHAT C yBeJHYe-
HHeM NEepHOAA HIPOHCXOMHT OueHb pesko. C ApYrofl CTOPOHBI, CHEKTDHI,
npeacTaBieHHble Ha puc. 4.26, 6, LUMeEOT HECKONBKO NHMKOB, H XHama3cH
HEPHOMIOB, B KOTOPHIX HA COOPYXEHHe AefCTBYIOT 3HAYHTENbHBIE ceficMuie-
CKHE CHJIBI, OUeHb WHPOK.
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IMepexogs kK upoGieme ofipejlesleHus PaCUETHOIO CMCKTPA Ha MOBCPX-
HOCTH I'DYHTA Ha JOKAJbHOM YYacTKe, OTMETHM, YTO ITaJOHHDIC CCHCMHYC-
CKHe JBHXKeHHs 1715 pafioHa ompejeisiorcss oObduo A TBEPALIX (10POA.
Taxkyue KBUKCHUA MOrYT OLITH MPEACTABICHEL B (hOPME PACYETHOrO CIEKTpa
Ju60 B BHAE OAHOI HJH HECKOJLKHX pacueTHhIX axcedeporpavM. Ecau
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Puc, 4.25. Bausuue MeCTHLX TPYHTOBMIX YCIOBUA  na  QopMy crnekTpos peaswiti [Sced
and ldriss. 1969],
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MECTHBE 3amicH AN M3y4yaeMmoro pafioHa OTCYTCTBYIOT, aKCedeporpammbl
AN KOPEHHBIX 110P0J MOryT OHTH OTOOPaHH H3 CYLIECTBYIOUIMX KaTajloros
CHJbHBIX 3eMJAETPSCEHUI HJH NOJydeHbl NOCPEJCTBOM CTOX2CTHYECKOTO MO-
aenuposanus [Rascon and Chavez, 1973} (cm. rtaxxe ra. 8). Ecau aan
JAAHHOTO YYacTKa 3aMUCH OTCYTCTBYIOT H HAPAMETDPbl ITATOHHBIX CHEKTDOB

|
_[ 3atyxanue =0}

a

4

|

“HopMank3ORaHHOE CNEKTPaAbHOR YCKOpeHWe

3aryxanue = 0,1
2 A /\/\ S

Hopmanw3zosanHoe
CREKTPaNbHOE YCHOPTHKE

| N

0 ] 2 3 4 5 &
Nepuog,, ¢

Pitc. 4.26. Cnexkrpsl peakUuui yCKOPeHWI 108 CKAJLHBIX NOPOA H TBEPAhX Pyt {2)
M a8 PHIXIOH MHOrocsoinodi roaum (6) [Ohsaki, 1969)

TPYAHO ONpPeJeNHTh, MOXHO BOCHOJbL30BATHCSA METOAOM aHAJOIMA U BbI-
6paTh B KauecTBe PACUeTHOIO HEKOTOPHI CPeAHHH HiaH Orubaion(iil criexrp
M3 3amHcell, TOJYYEHHBIX Ha JAPYTHX yYacTKaX CO CXOAHBIMH FeOJOrHYeCKH-
MH paspesamu. Jns 3Toif Uead MOXeT ObiThb HCIOJB30BaHA, NHalpHmep,
ornbalomasn 3anuceli, NpeACTABIEHHEIX Ha puc. 4.26, 6. Xora 310T xpiiTe-
pulf, 0o BCeil BCPOATHOCTH, OYAET HMeTb OTPAHMYEHHOE [PHMEHEHHE NpH
NPOeKTHPOBAHHH, OH MOXeT OBITh MCIOJb30BAH B KadecTBe PaLHOHAJbHOW
3aMeHhl PeasbHOro PacyeTHOro CHEKTPa B PsAAe NPAKTHYECKHX cAyqaes.
C Apyroft CTOPOHBI, MBI MOXKeM OBPATHTBCH K YHCICHHOMY MO/JeJHpOBa-
HHIO M HEMOCPEACTBEHHO ONpelAesuTh (PUABTPYOUIHe 3ddeKkTh CPYHTa HPH
3TANOHHHX KoneGaHuax. JINA IPaHMil CJI0XKHON KOH(MHIypauun upu Hepas-
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HOMEPHOM MepecNaHBaHHM 3Ta Lefdb Jydlle BCero JOCTHLAeTCs MOCpea-
CTBOM YHCJOBHIX PAacueToB peaKUHH Ha BXOJX ONPeNeSeHHOH CcellcMHYCCKOH
BOJHBI ¢ HCNOJb30BaHHEM OJAHONH M3 OXapaKTCDH30BAHHHX BHIuE AByMep-
BHX Momexeit, Jlois TOro 4ToObl HONYYHTH CTATHCTHYECKH 3HAUUMBIH pe-
3yAbTaT, PacyeTh AC/OKHH OHTb BHINOJHEHH [Jifl HECKOJBKHX Pas3iiHYHBIX
X2PaKTePUCTHK BO3OYXKIALero cHriana, 3aTeM, eciH B3ATh orubapouiyio
MAH KaKYIO-JH60 CPeAHIo AJS NaHHOTO CeMeliCTBa CUeXTPOB peakuus,
MOKeT OHTb TIONYYeH NPEJCTABHTEJbHBI CHeKTp peakumn rpynra. OOb4HO
3f0 OAHTENbHAs H AOPOrocTosmias Npouenypa, ocoOGeHHO Koraa Tpebyercs
TIMATEJNbHAS AHCKPETH3AUMS TPYHTOBON CHCTEMBl H JO/LKHBI OHITh NPUHATH
B0 sHUMAHHE HEJHHEHHLIC CBOMCTBA.

Cxemaru3aliis paspesa B BHAe O0eCKOHEUHOTO TOPH3OHTAJBHOrO 3ajle-
raounero naacta NO3BOJAET CAesaTh CYLIECTBEHHBle ynpolienns. Ecin Bui-
AeANTHL. OueHb KOPOTKHH HHTepBaJ BpeMeHH, TeopeTHuecKasd (YHKUHA YCH-
JIEHHS CHCTEMbl AAacCT YAOBJETBOPHTENLHYH AaNNPOKCHMAUHIO He3aTyXalo-
HINX COEGKTPOB peakuuu. B ciyyae BASKOYNPYroro NoBeJeHHS IPYyHTa (ByHK-
LKS YCHAGHHS MOXeT ObITb BHIYMC/IEHA TOYHO; H3BeCTeH Takxke Goaee co-
BEPINCHHBIl METOM, ONHpAIUMACS Ha CTATHCTHUECKH OlEHEHHOE pa3fuyHe
MCHKAY CIIEKTPaldbHbIM OTHOMIGHHEM M ¢yHKuueit ycunenns [Roesset, 1970].
Ecan seoautcs HequuelHas ONMHCHIBAOWAA (QYHKUHA M THCTEPE3HCHOM
MOAE/H, METOJA IKBHUBAJCHTHOH (PYHKUNK YCWIEHHA RaeT Xopowree NPHOIH-
JKeRHe, 3HAYHTC/ALHO 00Jee IKOHOMHUHOS, YeM YHCJIEeHHOe MOAEJHPOBAHHE.
CToXacTHYeCKHE CBOHCTBA ITAJNOHHBIX KoJeGaHHH B 3TOM clyuae Hemocpei-
CTBEHHO BKJIOUEHH B (QYBKLUHIO CHEKTPaJbHOH MIOTHOCTH Ha BXOAE (CM.
ra. 8); MeTOABl BHIUHCJIEHHs CMEKTPANbHLIX TMOTHOCTEH MO CMEKTPAM CKO-
pocTeli peaKuMu HsBecTHbl B nutepatype [Jennings, 1963]. TIpemnomen
TakXe BepOﬂTHOCTHHﬁ noaxon, OCHOBAHHBIII HA 3KBHBAJEHTHBIX nepenaTou-
unX (GyHKUHAX INA HEJRHEeHHONM pPeakiMH M IPHBOASIIHA K YCJOBHOMY
QLeBAHU0 CPEAHEroA0BOre YHCAAa 3eMJCTPSCEHH{, HHTEHCIBHOCTb BJHA-
HHA KOTOPHIX Ha TPYHTH NpeBbllIaeT 3anaHHylo seauwHny [Esteva and
Villaverde, 1973].

OCOGeHHOCTH  TeOJOTHYECKOro CTPORHHH YYacTKa M AHHAMHYECKHe
cBoficTBa IPyHTOB OGBIYHO NJIOXO M3BecTHH. Iloatomy, xoTa onpedeneruc
Pa3JHYHBIX MOAH(HKALUHME DPacYeTHOrO CHEKTPA NOCPEACTBOM YHCJAEHHOTO
MOJeHPOBAHHS C HCNOJb30OBaHHEM Oojiee W/IH,MeHee YIOBJIETBOPHTETbHbBIX
MIIOTOMEPHBIX MO,J.eJlEl‘;[ BeCbMa yllOGHO, ero CJHaeilyer HCNoab30BaTh C upes-
BHYaHHON OCTOPOKHOCTBIO. JOMOMHHTENBHYIO HEONPEAENEHHOCTh BHOCHT
TaxkXe BXONHble XaPaKTEePHCTHKH 3eMJeTpAceHHH. Bo MHOrMX cayyasx oka-
3HBAETCH MOJe3Hee BBINOJHHTh NMapaMeTPHUECKHe HCCAeAOBAHHH € HCNIOJb-
30BaHHEeM OAHOMEPHOH MOJenH, TIOCKOJNBKY 3TO NO3BOJAET NONYYHTH HEKO-
TOpHE NPEACTABJEHHA O BEJHUYMHE BIAMAHHA, KOTOPOE MOryT OKAa3uBaTh Ha
PeaKUHIO TPyHTA HanGosiee CyllecTBEHHble HEONPERENEHHOCTH 3ajavi.

44. YIIJIOTHEHHE H NOTEPA NPOYHOCTH
44.1. BBOOHBIE 3AME4YAHHSA

IMoseneune necTalHABHEIX TPYHTOB OCHOBAaHMA [PH AHHAMHYECKHX
BO3NEHCTBUAX TPeAcTaBjfer co6oi ONHY K3 HaHMeHee H3YYeHHBIX, a cJe-
JAOBATENbHO, H HauboJsee NepCneKTHBHBIX ofaacTeill HCCAeAOBaHHH B HHKe-
nepHoil ceiicvonorud. HecMOTps Ha NOCTHrHYTHie YCNeXH, HEHPOTHBOPEWH-
BOTO OOBACHENNS MEXaHH3Ma, YNPARJIAIOIIETO pPazKWKEHHEM BOJOHACH-
WEHHBIX MECKOB B IHKAHYECKOH [OTeped NPOYHOCTH PHIXJKX CBSA3HBIX
TPYHTOB, /10 CHX NOP HE CYMRECTBYET, a NPHMEHHMOCTb Pe3yJbTatoB Jabo-
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PaTOPHbIX IICTILITAHKI K MOAEBBIM YCNOBHAM OCTAETCSt TPCAMETOM NPOXOM-
Hawouxes cnopos. CMCERIEHHS, BBI3HBAEMble MCCTHLIMH  PA3PYLICHHAMI
rPyHTa 1M ero YILIOTHEeHHEM, 0cOGCHHO BaKHBL 4] HHIKEITEPHBIX COOpY-
AEHITE, YVBCTBUTEIBHEIX K HCDaBHOMEDHBIM OCajlKaM, TAKHAX, KaK MOCThL,
ATOMITHE 3JeKTPOCTANNHN, KOMMYHHKALNOHHEIC CETI, 3eM.IAllble H KaiHe-
rabpocHble NAOTHIbL. XOTs TAKHC COOPYNKCHHA COCTABASOT MHIUL 11ebo.in-
LIYI0 YacTh OT OBWICrO YHCJIA, HX DPA’PYileHHe OOXOAHTCH OHUCHL JI0POro
114 oBlulecTBa; MoBejeHve TOZO0OHLIX COOPYIKCHHN B YCJIOBHAX CHABHLIX
corpsieeHn{l 10aKH0 OblTb TUIATEBHO H3YUEHO,

4.4.2, WBMEHEHHE OBbEMA NPH BHBPALLHH

Bubpauwns joaroc speMs cditasgach 3OQPCKTHRHBIM cliocoboM yHAOTHE-
HHA JeCBS3HBIX [PYHTOB, I AJsi 3TOM UedN CYLUCCTBYET HOCKOALKO ftadopa-
TOPHBIX W nodesnix veTogos |Broms and Forssblad, 1969]. Mccrcuopanua
YILIOTHEHHA TPYHTa, BBIZBAHIIONO JAcHCTBMCM BCPTHKANBHO HallpasctiiuN
VCKOPCHIET M lIepeMeHIbIY BePTHKANRHEIX HaNpsXKenuil Ha BHOPAUMOHIINM
CTOAE, a TakkKe OAUOMEPUBIX [MHMKJIHYCCKHX Harpy3oK NOKasanu, uto ndi
YCKOPeHnsix Huzae | g u3MeHeyuss IVIOTHOCTH O4eHb Maawl (puc. 4.27 u
4.28). HMcnuiradna Ha BHOPOCTOAC jadH 31AUHTEILEOE YUAOTHCHIC TOJILED
npH TAKHX YPOBHSX YCKOPEU#H, KOTOPbIe LPIBOASAT K HCUE3HOBEHUIO BOp-
THKAJALHLIN HANPsEeHnil Ha WeKOTOPOH CTYNeRH UNKAa Harpy3ok [D'Appo-
lonig and D'Appolonia, 1967; Whitman and Ortigosa, 1968].

HMamveHenny o0beMa H XapaKTePHCTHK TPEHHA CYXIX ICCKOB, RBI3RAH-
HbIC BLICOKMMIT 3HAYCHHAMI TOPHSOHTAJABHBIX YCKOPCHHMA W GOILUIKM HiC-
JIOM MAJ0AMITHTYAHBIX UIKJAOB, HCCICIOBAMICh HPIL (OMOULH CABHIOBLIN
SIpHGOPOB, YCTANOBACHALIX Ha BuOpamuoHHuX ctonax [Barkan, 1962; Youd
1970]. Oaa puixdex 06pasuos GbLI0 NOKA3ad0, 4TO KOHCHHASL [IOTHOCTL
YBCJHYHBAGTCS € [OCTOM YCKOPEHNUS M s XAUHOTO YPORUT YCKOPEH:
AOCTUrACTC COCTOsANIEe DABHOBCCHA, KOTOpoe fBasetcst (QyHKUnCH mepeia-
BACMOro BepTHKaJIRHOrO AaBierust (puc. 4.29). Ecan mocde HOCTIAKCHUA
COCTOSHHA DPABHOBECHR NoJjiepiKuBaercd nubpaiyonioe Bo3Gyxicnne 1 »
TO Ke BpoMs obpaseil MOIBCPTaercs NPSMOMY CABNHTY, AadbHeluero nsye-
ueniss ofpeva e npoucxoaut. Jlonoawureavnge yadotnenwe ofpasna n
COCTOSHHINK PaBHOBECI MOYKeT §biThb BHI3BANO YCKOPEHHHAMI 1LAU BEPTUKE b
HHIM AARACHHEM, TPERLIWAIOUIHME 31AUCHISA, KOTOPBIC COOTBCTCTBYIOT Pan-
HOBECHIO.

Hpyriie necaeloBanns, OCHOBAHIBIC HA UHKJIHYECKHX CABHLOBLIX I
BHODALUNORULIX HCHIBITAHHAX C HCIO.Jb30BAHMEM YCKOPeHMH I aMILInTy]
AehopMaUUl B TOM 3Ke ANanasoHe, KOTOPBI MOXKOO OXKHAATEL MPH CHAGHBIX
3eMJIETPACEHNSX, NMOKA3BIBAOT, HYTO BCJANUHHA J[eDOPMAUHA CIBHraE, OTHO-
CHTQABIIAA IAOTHOCTD H-UHCJAO HHKJIOB HACPYKCHHS SBASKIOTCH T.aBIB Vi
GAaKTOPaMM, ONPCALTSIIOIUMMH  YHNOTHEHHE CYNHX 1 BOAOHACHIIEHIIbIN
apelnpyemMplx necsstiaunutx rpyaros [Silver and Sced, 1969: Youd, 1972}.
THIHIIOe TOBeAeAe PLIXABIX OTTABCKHX HECKUB fokaszaHo 1a puc. +.30.
Kamauit nuxa npelcrasaser cofoit ROCHELOBATCABNOCTL  CHKATHC = - pac-
WHPEHHKC, CXOAHYIO C TOH, KOoTopas HabJiogaeTcss OPH MOHOTOHHOM CiBITe,
HO KOoHeunas BeJAduNa YMCHbIeHHa ofbema 1akalausactes NOCTENCHIo,
1I0Ka He OyieT XOCTHTUYTA MpPCAETbHAsl ILIOTHOCTb, BEAIYHHA KOTOPOIl
3HaunTe b0 Goabute, uesm 100%-gasg OTHOCHTEALHAR (KIOTHOCTD, ONPECIC-
afeman mo ASTM D-2049--69. KomOuHupoBaHHbLl D@CKT BAHAHHA aMILI-
TYABL CABATOBHIX AebopMauMil B YHCI2 LHMKIOB HATPYMKCHUA HA CTECHL
YILIOTHEHHA 1CCKOB NOKaszad Ha prc. 4.31, B TO RpeMsa Kax BALAHUC HA-
UATBHOH  OTHOCHTEJBHOM NAOTHOCTH 112 HENPepLIRHYI0  BEPTHKAAbHTIO
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‘fedopmamuio, Hapacrapilyle Ha poTaxerun 10 (HKIO0B, HTOCTPUPYET
rpadHK Ha puc. 4.32. OTMETHM, UTO WHTENCHBHOCTD YNAOTHCHIS CHUKAETCS
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TPYHTA B MOJEBLIX YCJIOBHAX, OfpefeifeMue TOo JabopaTOPHEIM HCHLITA-
uusM Ha ofpasilax ¢ HeHapyleHHOH CTPYKTYPOIf, MOTYT OKa3aTLCsl 3aBbi-

IIeHHBIMH, €eCJiH HMENO MeCTO [IPeABAPHTENbHOE COTpACeHne,

SHAMHTEJbHBIC LlE(pOpMal.lPlH cABUra.

BHI3BaBLIEC

OnsiTel ¢ subpocrosoM Ha ofpasnax Goabmoro paamepa ocobenuo
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Pure. 4.31. Bausxue aMDAKNTYAbl CABHID- Puc., 4.32. Bauaruc OTIOCHTEIbHON NAOT-
RuX AedopManuit W UACAA HHKAOB 113 HOCTH ¥ aMILIATYAL CInuroBelx  dedop-

YIKIOTHCHHE  BOJOHACHINCHHLIX ADEHHPYe-
MBLIN OTTABCKHX MECKORB MpH UMKJINECKHX
CIBUTOBBIX HcHmTannax |Youd, 1972)

11 HEOXHOPOAHOCTEH B pacnpeaeseHiH
KaTh I]pH MeJlKOMaCLUTaGHbIX OonkpITax.

MauMh Ha OOWYIC BCPTHKAJIRHAYKD OCAAKY
CYXHX NeCKOB mpH HHKAURCCKHMX CABHTO-
poix nenmrannsx [Silver and Seed, 1969]

MIOTHOCTH, KOTOPbIE MOTYT BO3HH-

Euje Baxuee, yTo MOMeT OnIThb ouedeH 3(h(eKT oOT pa3HoHANPaBJ/eH-
HOCTH COTPSICEHHH, ec/ii KoJdefanHs CTONA MOXKHO 3aMporpaMMHPOBaTh AJH
HECKOJIbKHX cTeneHell ¢Bo60AE. [Pe3yabTaThl ONLITOB Ha BHOpPOCTONE C TrOPH-
30HTAALHBIMH OAHCHANPABJCHHBIMH KOJeBaHHAMH OCHOBAHHA IS TOHKHX
CJ0SB OJHOPOJHOFO CYXOTO NeCKa KAYeCTBEHHO NMOATBEPXKAAIOT Pe3yJ/bTaThl
HHKJIHYCCKHX CABHrOBBIX Henmpitauuil [Silver and Seed, 1969). Beprukann-
HEle OCAJKH [/ MakclMaJbHbIX yckopeHuit 0,3 g cocTaBIdi0T NOpPSALKa
1—29% B XyAwHX CAy4aAX U 3HAYUTEJIbHO MCHBIIE — B 0oaee 6/1aronpHsar-

ghx *. Tlaiik [Pike et al., 1974]

H3yHaJ BJHAHHC

ABYMEPHOr0 TOPU3OH-

TaJbHOIo BO36}’7KJ1€HPI$[, a Takxe HaJomeHHOH BepTHKa.ﬂbHOﬁ KOMIJOHEHTBI
koae0aHull 1 CPaBHWJ €ro ¢ pe3yabTaTaMH OJHOMCPHOH TOPH3OHTaJbHOMN
Bubpauun. Kpyrosele CioH OAHOPOAHOrO CYXOro recka ToAwWuHoR 7,5 oM H
JdnaverpoM 122 oM HMCABITHBAJUCH NPH PA3NHYHBIX 3HAYEHHAX OTHOCUTE I b-
HOY MJOTHOCTH NGJ NefiCTBHeM MAKCHMAJbHHIX TOPH3OHTAJbHBIX YCKOpe-

HRT

nopaika | g 4 BePTUKaJBHBIX yckopeHul npumepso ao 0,3 g ¢ uwae-

trotoff 6 Tu. [Ipeancnaraercsd, uTo BanpsIKesus B AePOPMALMH, BOIHHKAK-
mue B o6pasile, CPABHHMDLL ¢ TeMH, KOTOpPBIE Pa3BHBATCA B PYHTE B NOJe-
BbIX yC/l0BHAX Ha raybune okoao 1,5—3,0 M. JIByMepHEIC rOpH3OHTaIBHBIE
KoneOaHHA ¢ HE3aBHCHMbIMH cjaydYalHbIMu yckopeHusMH 1o X u Y npowua-

Bean sdhdexr, NPOHANIOCTPHPOBAHHBIIN

na puc. 4.33, rae BepTHKaJbHas

ocajdka NpH KOMOHHHPOBAaHHBIX KOJMeOaHHAX CpaBHMMAa C TOH, KOTOpas
BBI3BIBAETCH KaMXAhIM H3 HEeHCTBYIOUIHX KOMIIOHEHTOB B OTHeAbHOCTH. M3
PHCYHKZ BHAHO, 4YTO OCaZKa NPH KOMOMHHDOBAHHBIX KONeGaHWAX NpHG.iu-
3MTEILHO PAaBHA CyMMe HE3aBHCHMBLIX 0Cai0K. JTO COOTHOIUIEHHE ClipPaBej-

* Ocafkd nopsaxa
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0,5—1,0% nabaonanics B
Vb TPYUTeXx mocde 3emaerpscednst B Can-®epuanio {Lee and Albaisa,

HeHACKHIEHHbIX TNCCYARBIX
1974].

HACKIT-



JUBO B HIHPDOKOM AHalda3oHe 3]1&‘!8}1141"1 NJTOTHOCTH. PQS}’JIbTaTbl, ﬂpe}ICTaB‘
JeHHbie Ha pHC. 4.34, ObIK NOJNyYeHBl NIyTeM HAaJOXKeHHs] CUHYCOMAAJbHBIX
BEPTHKAJbHLIX YCKOPEHHI YBeJNUYMBAIOINEHCST HHTEHCHBHOCTH Ha KOMOHHH-
pOBaHHble CaydYaliHEe FOPH3OHTAJbHBIE KoJaebaHuA.

[TpuBegem obofumerie Havubodee CymecTBEeHHHIX HalJofeHuil, xacaio-
HHXCSH H3MeHeHHH o6beMa CyXHX HEeCBA3HBLIX FPYHTOB npH BHOpPalHH, Npei-
CTABAAIEX HHTepec AJs HHKEeHePHOMN cefcMOMOrsy,

e .

§- é 16

H H

H iz

© w L4+

2 53

= - 1.2 .

g 02 Sy = 0,3 urfem? % % Dy =60% {nauanouan)

§. "I Dp=80% (navanbnas) I [ é

"o 2 PR 5 1a § $'% TRT: T oh o
Bpemsa,c o= . p o ,

JKBHBANEGHTHOE BEPTMHANLMO® YCKOPEHHE &

Puc. 4.33. BepTukaJbliic Ocalxy cyxux fie-  Puc. 4.34. Bauniiye BEDPTHKAIbHEIX Ko.e-

CKOB, HAOJIONAIOWIHECH TIPH HCOHTaHMAX Ry OauHi, HAJOKCHHEX H2 FOPHIOWTalbHue,

BYOPOCTONC C HE3ZBHCHMHWMH H CMEUIZHHBIM)I  HAa OCAJIKH CYXMX NECKOB IIPH WCITHITAHHRX

TOPU3OHTATLHBIMH  CAYYaRHBIMH  KOAeGaHUAMII Ha wvubpoctage {Pyke et al, 1974]
[Pyke et al., 1974].

I — TOALKO KOMAOHEHTa Y; 2 — TONLKO KOMIDHEH-
a X; 3 — cvemanume KoneGaiun

l. Huranueckufl CABHF, KOTOPHIl MOXHO OTOXIECTBHTbL € NPOXOXKIC-
HHeM ceiicMH4ecknX S-BOJH Yepe3d NMOBEPXHOCTHBA Cioil TPYHTa, OKa3bl-
BaeT Hanbonee 3pekTHEHOE YINIOTHAWILEE BO3AEHCTBHE, '

2. Tlpu 3anaHHON BeqHYWHE HA4yaJbHOH MAOTHOCTH IPYHTZ aMILINTYAa
HEKIHYECKUY CABHIOBHIX JAedopmaunil sBIAfeTCsl OXHEM U3 Hanbojec Bax-
HHX 11apaMCTPOB, ORPeAedsOlUX HHTEHCHBHOCTH H OOLLYI0 BeAMUHHY
YILIOTHEHUS.

3. Ecnu Henoabayercs 60AbIOe WHCIO MaJOAMIVIHTYLHBIX CABHTOBhLIX
LUHKJIOB H HauajbHasd TOYKA JeXHT Bbllle KDUTHYECKON JMHHWH Ha Auarpam-
Me COCTOAHNN, AOCTHraeTcsi crabmawsauus Ko3hGOULHENTA NOPHCTOCTH.
an TeX e HaYaJbHBIX YCJICBHAX 3TO 3HAUCHHE KO?Q)CIJHILHEHTH BOPHCTO-
CTH NOJKHO OBITh HHMXKe es-aHHAM (cM. pasnca 4.1.4), HOCKOIbKY OHO OT-
BCYZLT COCTOAHMIO BBHICOKOH TJAOTHOCTH TPYHTA, KOTOPOE JOCTHIAETCH TOAb-
KO ¢ NIOMOIUBIO I[HKTHYECKHX HATPY30K.

4. Bosapuiie neperpy3kH NPHBOIST K CHHIKEHHIO HHT€HCHBHOCTH YHJIOT-
HeHNsl, NOCKOAbKY Aedopmaluy cABuUra OYAYT MeHblie NPH YCJIOBHH, 4T
B036y)K,D.EHHe OCTAHETCH HEH3MEHHEIM,

. 5. YijloTHeHKe, JOCTHIHYTOE 3a AZHHOE YMCJIO LUKIOB ONpeaesTeHiiof
VHTEHCHBHOCTH, B 3HAUHTe/JbHOH Mepe HE3aBHCHMO OT YacCTOTHL

6. OcHOBHBle XaPAKTEPHCTHKH YIJIOTHEHHS MECKOB NPH [POCTHX LHK-
JHYECKHX CABHIOBHX HCNHTAHHUAX B YCAOBHSX OJHOHANDPaBJEHHBIX U Pas-
HOHANpaBJeHHbIX BHODALHOHHBIX BO3AEMCTBHI Ha BHODOCTOJE CXOAHEL, WO

KOJHYECTBEHKEINH 3(dekT B mocaeaHeMm caydae Oonee 3HayHTeJ eH (o
puc. 4.33 u 4.34).
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4.4.3. NOTEPA MPOYHOCTH 8 PbIXJAbIX BOLOHACBIUWEHHLIX
DECKAX W MSATKHX CBA3HbLIX PYHTAX

[TplcyTcTBHE BOJH B MOpax HeCBA3HBIX TPYHTOB Ii€ OKAa3bIBACT Cyile-
CTBCHRONO BJAMSHNSA 13 MX MOBCACHUE 1IPH UHKJIHYECKIIX HATPY3KaX B YCJI0-
Bisix CBOOOUOre ApcHama. Ecaum apenak 3aTPYAHCH HJIH TeIALHLHA K
VACHBUICHMIO 06DbevMa rpynta npu BuOpaubd BbI3bBAET YBEJIRYEHHE 1OPO-
BOro Aassenns (oM. pazjea 4.1.4), CTCNCHDL 3TOTO YBEJAHYRUUS 3dBHCHT OT

HAYAJADLHOrO  COCTOSANNR  MaTepnasta,
0 EAUPAKEUIOro COCTOSIHNS I XapaKTe-
PUCTHE BROPAUHOLHOIO DPOllecea.

% 20 Ecau BeacAcrsre PasBuTAS BL-
F COKOTO UOPOBUID AABICIHA B GOILINEH
g t.oL QACTH TPYHTOBOH MacChl CYUICCTBCHHO
£ N}\ YMEULUIALTES COUPOTIBACHIE  CABIFY
B N H 10 JelICTBHCM HanpsAKeHui HeoxH-
A 7 aawio maupnalorest Godvuine Aedop-
Eg x MaLl}, CUUTACTCH, HTO  MPOHCKOINT
2580 pasxkmimennc rpyura (liquefaction
cg \\ tailure). Takoe DopeijcHUC TUMHYIO
o o0 10151 BOAOHACLINCHHBIX  NECKOB B
g ONOA3HAX-TIOTOKAX: [PYHT TedeT HX0
S 20 TCX NOP, 100Ka CABMIOBLIE HAMPAKC-
g . \ HISL BHYTPH MaCChl TPYHTA HC CTallyT
£ i £\ COM3MEPUMBI € Cr0 yMeHLIIHBHICHCA
© Tt X 1 i OpouHOCThio.  KOHCOAILUPORAHHLIC —

iﬁ’ﬁéff”@fa:f:.ﬁ“"%? [lasnoe danps  HCAPEHHPOBANHBLIC TPEXOCHbIC MCTIRITA-
pu Y, WEHCA ACOPMALMA B3 |10 MOKA3LIBAIOT, UTO 9T0  SRJACHHC
4.35. Jlurnn wpurnuecaoro cocron-  OTPEACAACTCR KDHTHUCCKOH  MIHIICH
(&;-1:1in) neckos,  ontcannnx  COCTOSAHME  e;  (cm.  pasaea  4.14)
v rafa, 411 {Castro, 1972 [Castro, 1969]. Ha puc. 4.35 nokasauo
HOJOXEHIE JHHUHA ¢; A5 ACCKOABKIX
P23 IUHLIX THUOB IECKOB, KPATKO oxapaxTepuaoBanuux B 1aba. 4.11. Tloxe-
BLl¢ HCHBITANNS U a00paTOPUBIC ONbITH IIOKA3LIBAKT, UTO PA3KHKCHNHC
B BLIMICYKAZAHHOAM CMBICJIC MOKCT HPOUCXOANTL TOJBLKO B PLINALIX 1LIH
OUCi, PBIRALIN ACCKAX, KOrja AcfiCTBYIOWAs Cli1a BBI3LIBAET DLICOKHE CABH-
C2IOHINC HANPSKCUMSA, KaK, [HanpuMep, B OCHOBAMNIH BBICOKHN CKAOHOB 11
nec hyHIAMCHTAMID TaReawX- coopykenndi [Castro, 1975). B s1ux yciaoBnax
BOOILIWMHE CTATHICCKIC HH ABHAMUUCCKYC BOSMYILCHHS MOIYT HOCAYKHTE
CYCKOBLIM MEXAHN3MOM jia pasxikedus. OTmernM, MTO 409 3afaHHOH
BCTHUHHBL HAYAJIBHON NAOTHOCTH UYBCTBHTEIBHOCTD K PA3KINKCHHIO yBCJ-
HHRAETCS ¢ VBOHIUCHHCM BCCCTOPOHHCIO JaBJCHHSA. :
JIMHHIO ¢ MOXHO ONPEICAHTL KAaK NMPH UHKJIHYECKHX, TAK H NPH MOHO-
ToHnmX Henmbltanusax [Caslro, 1969, 1975]. Tunuunan ocobennocts oGoyx
TIAOB ONLITOB Ha MCCTAOHJILHEIX MEeCKaX 3aK/I04deTcs B TOM, YTO NOCAe
JOCTHKCHNA OTUCTIHBOFO RHKA TPOYHOCTH 0Opaser BAPYL TepsaeT yCTolt-
YHBOCTL M Ha NPOTAMKCHUH [0Jeil CeKylabf MPOHCXOAHT okomo 20% aedop-
sMauuii. [lporpeccupyiommee yBeJHYCHHC IIOPOBOTO AABJICHHH B LHKJIHYECKNX
HCOBITANHAX Caedyer B 0Bllenm TOM »Ke cXeMe yMcHbLWeHHs odbeMma, 4to H
APH MOHOTOHNBIX HCTIHITAHUAX ¢ ApcHHpoBanuem {cm. puc. 4.30).
DKCNEPUMEHTANBHEIN AHAMHS TIPOABJCHHH TOPOBOTO JAaBJCHHA B BOAO-
NACHIICHHBIX CBSI3HHIX IPYHTAX 3LA4MTENbHO Oosice TPYIEH U NO3TOMY Me-
izee uayucH. C oaHOi# CTOPOHBI, CBs3Hble TPYHTH 60jee, UYeM IECKH, 4YyB-
CTBITEJBHE K H3MEHEHNI0 CKOPOCTH AedOpPMallHM, B YAaCTHOCTH, NIPH Kpart-
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KOBDEMEHHbIX JHHAMHUECKHX Harpyskax ouu o0iAafanr Oonce BBICOROH
KECTKOCTHIO H TIPOYHOCTBIO, YeM IIPH JJIUTEJbHLIX CTATHYECKHX HATPY3Kax.
C apyrofi CTOPOHbI, NIOKa ellle Ma.0 IaHHBIX, KOTOPble Obl YKa3HIBAJIM Ha
70, UTO TPHM HEAPCHUPOBAHHBIX HCIBITAHMSIX Nepepaclipeiedente Narpysok
MeXy CBA3HEIM I'PYHTOM W BOZOIT NPOHCXOAHT B KOJHYECTBEHLOM OTHOIIEC-

TaGuauma 411

KpaTkoe ORHCAWHC TECKOB, COOTBETCTBYINIAX JHHHSIM KDHTHUECKHX COCTORHHIE
Ha puc. 4.35 [Castro, 1972]

Kosdnpunuenr
Tun necka Qmyearerz Pasyep Jeput, M ”"‘Jl”’}""-’ t
Cu
A CJerka  3anidenHnii, OT TOUKO3epHH- =013 3,08
CTOr0 MO CPeAHC3ePHHCTOrY, ¢ HOJy- gy ==0,40
OKATAHHBIME M YTVIOBATHIMM  3ePHaMH,
COALPAKHUT 00IOMKH PAKOBHR
OIHOPOAHLIT HHCTHIfI KBADUCBHI, € =037 1.8
OKPYFALIMH 3eDHaMI dep—=0.17
C Onuopoauniii, 0T TOHKOIECPHHUCTOrO din=0,14
J0O  CPEAHE3CPUHCTOro, €  YIVIOBATBIME tey=0,33
sepHaMU N
D Huereilt, 0T  CPOJUICIEPUHCTOTO 10 dw=015 6,0
MEMKO3ePUKCTUIe dae=— 0,20
E OAHOPOAHEIA, TOHKOSCPHHCTHI, ¢ yr-|  dw=0,080 2,1
JIOBATIIMA 3CPHAMH, €200 CTOTHCTHIT daa—0,17 B
F OQAMOPOALLIL, OV  TOHKO3EPHHCTOTO a‘w =0,117 R
J0  CPeANcIepUHCTOro, € YLAOBATHIMU dey=0,23
3CPHAMH, COAEPIKHT LIOCKHC JHCTOUKH
BYAKZRMYECKOTO  CTekaa, B mponecce
OUBITOB HEKOTODHIE 3CDHA PA3PYINHAANCE
G Hauermfl, TOHROZEPHHCTLUY, © Y04 115.)—0 15 -
BUTHIYH 3epHAMH 26% nponrio
HePes CNTo
200 (0,071 mm)

HHil TAKHM KC O0PA3OM, KaK B ICCKAX. DPe3yibTaThl KBAZHCTATHUCCKHX
HAKIHYECKHX TPEXOCHLIX HCNBITAHNN HOPMAaJALHO VIVIOTHEHIDLIN TAMH f05350-
JSAIOT NPEATIOAOKHTL, UTO CYNICCTBYCT HEKOTOPBLIA KPHTHUCCKHIT VPOBCIT
NOBTOPAIONIEroCss JIEBHATOPA NANPKEHUf, HIDKC KOTepore ofpaseu He
MOKETE, OBITH PASPYIION UPH  UHKIIUECKHX  Harp) % |Sangrey et al,
1969]. C apyroil CTOPOUBL, HCKOTOPOE MHCAO HMUYILCOB HANPSACHHI,
BHILIC CC KPHTHUCCKOPQ INpeiderta, MOKer [IPHBCCTH K OOaBWuM Acdopya-
UM M K IIPOrPEeCCUPYIOUIEVY HAPAaCTaHMio Nopoporo jlasieins. Oxaaa-
JA0Ch, YTO OTHOWICHHE KPHTHYECKOTO YPORHS NOBTOPSOUIIXCH HANPANeHiil
K CTAHAAPTHON MPOYHOCTH B YCAOBHAX HCAPEHHPOBAHUBIX HCHLITAHMIT 3a-
BUCHT TJaBHBM 00Pas0M 0T 9YyBCTBHTCBHOCTH TUAHH. B OYeHb UyRBCTBHTCIL-
HUIX IABBAX 110TCPsl JIPORIOCTIL, BEI3BANHAS TORTOPTIOULITMACS [arpysKaMmi,
MOMXKET ObiTh BCChbMa CYUICCYBCHMON, & NOPOBOE AABJICHHE OMKeT yDedil-
YNTLCA 1HACTOMALKO, 4YTO YMCCTHO TOROPITH O PA3pYMWICHH SPyITa nvres
PASKUMREME B IWHPOKOM cMBICTC. TIpnvepsl HadToiennil 32 ROPOBBIM
AapaennieM, npupoanMele Cugom 1n Yewom [Seed and Chan, 1966] nan
PANH CPQAIEIT  UYBCTBOTEILIIOCTH, NOABCPTABIINNCS  HCCKOALKIIM CORIAN
NYALCHPYIOIHN HAOPAKCUNH (10CHe UPIIOARCHI TOCTONTTHOTO 16BHATO"
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HanpsuKenuil, TOATBEPKAAIOT 3Ty THAoTe3y. IlosyyeHHble WMH JaHHBIE FO-
K43BpIBAIOT TAKWKeE, YTO KOJeOaHNs TaKOro THOA, KAK NPH 3eMJIETPACEHHIX,
MOTYT BHI3BATH YBeJHUEHHE ROPOBOTO AABJAEHUN W 110SABACHHE AePOPMALHI
[OJI3YYECTH, NPHBOZAWMKX Yepe3 HEKOTOPOEe BPeMs K pa3pyuwleHHio ofpasua.

4.44. NOABH)XXHOCTb HECBA3HbBIX 'PYHTOB
NMPH BHKJTHIECKHX JIABOPATOPHBIX HCHABITAHURX

Paspyiiedns BOJOHACKHIIIEHHBIX FPYHTOB OCHOBAHME M HACLIIHBIX TPYH-

TOB B MasyXax NOANOPHBIX W BOJAHOOTOOMHBIX CTEHOK TIPHHECAH OrPOMIIbi
yuep6 npH cuIbHblx 3emaerpacenusx B Ilyspro Mout (1960 r.), Hunrare
(1964 r.), na Aasicke (1964 r.), B XaruHoxe (3emuerpsacenne Tokaxnoxw,
1967 r.), Can-®eprnango (1971 r.) —3T0 TONBKO HaHMbOJee BaXKHHE CJy-
yan. Pazsauunble KOMOHHALWHM XaPAaKTEPHCTHK CceHCMHYeCKOro Boaﬁyx<1e-
HHS, TPYHTOBBIX YCJAOBNI, peiibeda IOBEPXHOCTH H THNA COOpyXeHuit olyc-
AOBAMBAWT HEYAAYH TPH MNONMLITKE KOJHUECTBEHHOTO [POTHO33 SIBJCHHIE
¢ yHeTOM BCEX TepeyHcIenHpix hakTopos, B mocaelHHe TOAbl HOSBHJIOCH
60ablioe YKCJI0 A3HHBX [JabopaTOPHLIX HCObITaHHE Ha o6pasuax majnoro
pasMepa, HO NOKa HEACHO, MOXHO JK 3THMY OfMTAaMy anlpOKCHMHPOBATH
CNOXHBle KpymHoMmaclutaBHble 3ddexTsl, ¢BA3aHHBE ¢ peatbHoiMU Teoso-
THYECKHMH CTPYKTYPAMH H YCJOBHSIMM IPEeHaa B TPYHTOBOM MAaCCHBE.
Tlepsble pafoThl, KacaioUIHeCH TOBEISHHA OZHOPORHHLIX TOHKO3EPHHUC-
THX BOAOHACHIUEHHBIX MECKOB B YCJAOBHAX HeAPEHHPOBAHHBIX, UHKJHYE-
CKHX TPEXOCHBIX M NPOCTHIX CABHIOBHIX HCHBITAHMI, OBAH BHIMOJIHEHB CH-
AoM ¢ corpyanukamn B Kanmndopuniickom ynmeepcutere B Bepkan [Seed
and Lee, 1966; Lee and Seed, 1967; Peacock and Seed, 1968]. 21u nc-
clenosBaTesaH CYHTANOT HaAyaJoM pasxmx\'eﬂnﬂ TOT MOMEHT, KOorxa IopoBoe
LaBJERHe B Npollecce NPUBEAEHUA ONBITA AOCTHraeT BeJHUHHL Neperasae-
MOro Ha 06pasell BCECTOPOHHero ZaBJeHHS, a TOJHOe Pa3KHKeHHe — Kak
COCTOSAIME, COOTBETCTBYOMEC amMnauTyae nedopmauvn B 20%. B poxanix
flecKaX HauadbHOe U NOJHOE PA3KUKEeHHe MPOHCXOANT MOUYTH OXHOBPEMEH-
HO, B TO BPeMA KaK B NAOTHBIX NECKax AMA TOTO, YTOGH AOCTUIHYTb Nepe-
X0Ja B pa3kUKeHHOe COCTOAHHE, TPeOyeTcst HeCKOJbKO AeCATKOB HAM CO-
TCH IHKJIOB HArpyXeHus., HHCJIO UUMKAOB, HeOGXOA¥MOE AN TOFO, 4TOCHE
BHI3BATb HAYyasJbHOE Pa3KHIKCHHE, YBETHYUBAETCA C POCTOM OTHOCHTEALHON
MJIOTHOCTH ¥ YMEHbIAETCS C YBGAMYEHHEM OTHOLNEHHS NYJbCHPYIOLLEro
HAnPpAXKEHHA K SQJ(pEKTIIBHOMy BCECTOPOHHEMY AaBJEHHK. Ecan IPHHATD,
uro Haubonee Baxubie 3GMHCKTH YIJIOTHCHHSI B TOBEPXHOCTHBIX OT/I0XE-
HHAX OTHOCHATCA K BEPTHKAJBHO PACNPOCTPAHAOIUMMCH MONMCPCHHLIM BOJ-
HaM, To 4245 BOCHODOU3IBCIACHUST HANPAMEHHOIO COCTOAHHA 3IJEMEHTA TPYH-
T& B HNOJeBbIX YCJIOBHAX IMPOCTLIE UNIKNHYECKHE CABHTOBBIE HCIIBITANHA $B-
JisoTes Gonee MOAXORSLIHMH, YeM TpexocHbe. OKa3aaochk, 4TO ¢CIH Icpe-
MEHHLIE C/ABHTAIOWHKHE RANpPSAKEHHA IIPH NPOCTLIX CABHTOBBIX HCIHBITAHAAX
HCMOCPCACTBEHHO COOTBETCTBYIOT IIOJEBBIM, TO TPeXOClible HCNLITaAHUA Nepe-
QUENHBAIOT ycmﬁquaocrb TPYHIOB K Pa3:RIKEHHIO, CCAM €rc BHIPASHTh
B 3HaUCHUAX AEBHATOpPa Hanpsmenuit ¢ kosdduuuentom oxono 1,3—1.4.
CoilecTaBlMOCTD OMBITOB 3TYX jLBYX THIOB HCCHEI0Badach DUHHOM [Flnn
et al, 1969], xotopniit noKasa1, 4TO OMH JAWT L IEHTHYHSIE PCBYALTATH,
€CJIH NMPHHHMACeTCA BO BHUMAHHC PasiguHe B HAYAALHBRIX HAOPIKEeHUBIX
COCTOHNAYX. 1A HayucHust BANHHMA HAuaJdbLIOH alH30TPONMH HA POCT
NOPOBOrO AABAEHHA I }’CTOi'I‘{HBOCTb K PA3ALINCHHIO TIPIIMCHSIIACL TaKXKe
0oace CA0XKIIbie CXE@rbl CABHTA C KPpYYcHH HO3BOJHIOIMHS  YVIMIOTHATDL
OGpdSILbI IPpH PA3JAHYHLIY 3HaYCHHAX Hp MOARYTOOrO INVIABHOTO RANDANC-
sust [Ishihara and Li, 1972; Ishibashi and Sherif, 1974]. 3ddestsl crpy-
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YHBAHHA M ABYXOCHOIO HarpyXeHHMs HCCIeJOBAJHCh C HCTO/NB3OBAHHEM
CleuHasIbHBIX IPHOOPOB L/1A HHK/IHYECKOrO CABHIa, CO3JaHHBIX B ['apBapje
[Rendén, 1973] w B Haumonansnom ynubepcurere Mekcnku [Jaime,

1975].
HKJHYeCKHe WCNHTaHHs, npopoausluecs Kacrpo [Castro, 1969],
noaTBepAAal0T AaHHele CHAA H €ro COTPYAHHKOB H OTHACTH ITPOSCHAOT
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Puc. 4.36. Kpusnie HanmpaxeHHe—aedoOpMalus NPH LHKINUECKHX Tpex-
OCHBIX WBCNBITAHHAX BOAOHACHILICHHKX PEeCKOB B neerabnankpx  Ha-
yaaphux ycaopuax [Casiro, 1969].
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Puc. 4.37. Kpusuie Haupskeupe—1e(OpPMAUMsl MPH NHKJIHYCCKHX TPEX-
OCHBIX MCMBITAHHAX BOJQHACHIMIGHHLIX TNCCKOB B CTAO0HILHLIX Hayallbh-
HbIx ycaosuax [Castro, 1969]

3HadeHHe 3THX Pe3ynbTaToB. KacTpo MCHBITHIBAJ 06pasnbl TexX jKe IecKoB
npY 3HAYEHHAX OTHOCHTENBHON NJIOTHOCTH KaK Bbllle, TAK M HHIKC JHHHK
e;, OnNpefiesieHHOR IPH MOHOTOHHBIX MCHIBITAHHAX. THOHYHbIE KPHMBHIE Ha«
npsvKenne — nehopManis AAS MCKyCCTBEHHO INPHIOTOBJEHHBIX 06pa3ilos,
HAXOASILUKXACH B HEYCTOHUHBOM COCTOSTHHH (BBIINE JHHHH ¢;), NOKA3aHE
Ha puc. 4.36. Xapakrep 3THX KPUBHIX NO CYIIECTBY TOT JK€, YTO I [IPH MO-
HOTOHUBIX HCNbITAHHAX NPH AHAJOTHYHBIX Ha4YaJLHBIX YCJIOBHAX. p03:v'..']7'-
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TATH UHKAMUECKHX WCHBITAHUA HA HCKYCCTBCHHO UPHTOTOBNENNbIX 00pas-
118X, HAXOAAIUXCH & YCTOHUHBOM COCTOSIHHH (HUMKE JWHUK ¢;), NOKA3anui
na pre. 4.37. Ha npoTSKeHHH IepBbIX HECKOABKHX UHK/IAOB liOBeJeHne o-
pasiua KBasHYNMPYroe, HO 10cae TPHHAAHNATOTO UHKJAA, KOria sq)(bekﬂmuoo
HANPsUIKeRHe CHE3UAOCh 10 HyAs, o6paseln Aada 1edopMalHio sHAYUTEIbHON
BEJHYHHD, He 0Ka3ap conpommenm. Jlvis pu amMiauTyAax gedopma-
i, upeBbiwaAnUEX 3%, o6paseil 11avad BHOBL NPOSBAATL YCTONUIBOCTD,
TaK K4k YHa/j0 NMoposoe fapheHue. TakHm o6pasoM, M 34CChL IMeET MeCTo
yaspyuleniic ofipasna nod pO3AERCTBICM BLICOKOTO HOPOBOTO JIABJEHIS W
GOABMIX UMK HUecKix  gedopmaunii. TIpupoua cro CVIUECTRCHHO HHas,
YoM B ONbiTax, OoTpakeHuwtx Ha pue. 4.36. C 3Tnm ARJICHHCM MOXKHO CBA-
3aTh 00PA30BAHHC ONOABHEN-TOTOKOB (pa3/KHUIXKCHHE B Y3KOM CMbiCde)}.

[Togezcune ofpasziior, uzoGparkeHHoe Ha puc. 4.37, Z0AKHO COOTRET-
CTLCRATL ONVBIBAHHIO CKJIOHA P 3EMJICTPICCIITY, KO He TCUCHWIO IPYHTA.
Peavabrarht OUbITOB, 10A001LIE TeM, KOTOpule Hzo0pamennl Ka puc. 4.37,
APIBOIAT K HeloouelKe CNOCOBHOCTH MAOTHLIX [CCKOB MPOTHBOCTOSRTh
RBRTHYCCKEM HAaTrPpYy3KaM, HOCKOILKY HQUHHAA VAC ¢ OTHOCHTEIbLHO MAaJdbIX
AMILANTY,L acdopmaniu  NPOHCXOIHT CYULeCTBEHLOE JICpepacilpeiefiente
BOAbI B TPYHTC, NPIBOAsILEe K 0Opa30RaHHIO CAOS OUEHL PLIXJONO LecKa
1 1axe 4IeToN BOAR Ha Topepxuoctd obpasua. TlpucyTeTBHe 3TOrO Ca0%
O CYNECTBY ABASETCst NPHYIHON BBICOKOrO HOPOROTO RaBIEHHS U OQCEBLIX
aedopmannil ¥ B KOHeynoM cuere paspyuwenns obpasna. Chueiys npeidto-
xenmo Kasarpanae, jds omicanus Ooanwinx  aedopmaunil, wabaiozaio-
KNGS B ONBITAN TAKOTO THIIA, MOWAO MCNOHAb30BATL TEPMUI CIUKIHHECKAS
NOABIKHOCTLY.  PasgiTie MIKAKYECKOH MOABIDKHOCTH TECIIO CBU3AHO C
OCOGBIMIT YCIOBHAMI IPOBEACHIIA IKCAEPHMEHTOB.

TTockoapky RuKARYecKad TOABIKIOCT, Rafmogaercd & igabopatopusu
Jaxe B oYelb TLTOTHAIX NCCKAX, 4 YCTOHUHBOCTH K LHKINYCCKOUH NOIBHIK-
HOCTIH B MPOTHBONOJOXNKIIOCTE  COBCTBCHNO  PARKIDKCINIO  YBOTIUHBALTCH
C VBEJUYCHHCM BCCCTODOHHErO AABJIeHHA, €JICL0BaJ0 Obl ONPTIEAHTH YCI0-
BHA J1 HPCACIB, B KOTOPBIX 3TO SIBNENHC BbI3LIBACTCS NCPepaciipeienentieM
ROK. Boupoc o ToMm, MOryr JH sBJeuus, 1ab.aio1aensle nNpH Ja860paTOPHLIX
HCHBLITAHISIX, BO3HMKATHL 8 NOJAEBbIX VCIOBHAX, OCTaeTca B O0JDIEHHCTBE
caviaes HescHbM. OAHAKO Maj0BeposiTHO, uTo0n Kaxuc-iAubo BOIOHACHI-
UICHITEC (TECBA3RABIC TPYIITE UPH WHTEHCHBHLIS ¥ AIMTEILILIN 3CMICTRICC-
WY MO BLUACPAKATL €T0AL Dodblnile 1e(OPMALIHH, KAK ITO DbITEKAET
1z oaurop ClAa W ero COTpyAIIKOR.

[Tpir coBpevMeHHOM YpOBHE SHAHKH TCOPHIO KPUTHUCCKIN COCTOstHAM
CJACIVCT CUNTATh BIOJHE HPUCMIEMO OCHORBOH IS aHa U123 PASKILKEHs
I'PYRTE; MOAKIO AONYCTHTh TakxKe, UTO ABJelide WHKIIIECKO NO1BUAKHOCTH
jneet Kaxoi-to WMHOM AMexaunsM, noka emle He coseeM sicHnlil. Caejyer
TAKAC YYHTBIBATb, YTO Pe3y.ILTaThl JaGopartopublx HCbITaHuil Jdas cpeg-
HIX I AJTOTILIX MCCKOB 2aHHAKAI0T OUEeHKY HX COMPOTNBAEHIS UHKIMYeCK]
ROZGUAGOCTH B JTOACBHIN YeA0BUAX. CPaBHUTEIBHbIT AHAIHR 1aHILIX LHK-
JMMECKIX TPEXOCHBIX MCMBITANIN ¥ MOAEBHX HadNoAeHHA 33 LOBCIENHEM
BO/IOHACLIIICHBIX TICCKOB [IPH 3€MJAETPACCHIIX B 3HAYHTESALHOW CTCICHU
NOATBCPIKAART 310 npeanoaoxenue [Castro, 1975). Tot »c aHaaua noka-
3WBACT, YTO BAYKHON NMPHYMHOH 32HNKEHNA PC3YALTATOB LHKANUYECKHX HC-
NLITAHMI SBASICTCS PA3PLINJCHHE HECKOB CPEUCH NAOTHOCTH H IJOTHEX
[CCKOB 34 CYeT UCCOBePIUeNcTBA CYWCCTBYIOMNIX METOIOB 0TO0DA oﬁpaz—
LOB HMe YPOBIIS TPYHTOBBIX RO O0PATUOC ARICHES HEOHCNOLHT ¢ PLix-
apiMi meckamy. CHCTeMATHUeCKOe UCCTeI0BAHUE BJAHAHIN PasTuquof wme-
TOAMKH 0TOOPa 00PazuUOB, BO3MOMNKHO, 3HA4HTCALHO VIYGLIUNT OROTHOZ pas-
AUKEHHS TPYHTOB.
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'.“HOCKOJIbe HEBO3MOXKHO HCKJIKUHTL 113 OUBITOB Ha o6pasuax MaJdoOroe
pa3Mepa 3¢¢8KT nepepacnpejesnedud BOJALI, BHIHMO, JY4YIero NOHIUMaHHA
©BKJIMUECKOR ROABHIKHOCTH MOMIO JOCTHYDL B pe3yJapTate KpylHOMAac-
ITabHbix ONBITOR, TAaKHX, XAaK, HANpHMep, ONbIThl HA Buﬁponﬂanj)opMax.
IHaru B 3TOoM HanpaBJCHIIH ORLTH NPCANMDHHATHL QuHIOM I ero COTPY M-
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Pue. 4.38, Baxsmine BCCCTOPONHCID CRATHA {€) M aMILTITY, 6l YoKOpoiinT () 1a vo
IBACTL K PESKIDKEHUIO (1L HUIKJILYCCRYIO  MOGHABNOCTL)  BOTOHACKHILEHHBIN  CTTABCKII
GECKOB TPH RCALTANARY © COpH3oaTadndon pudpaiuch [Finn ol ol 1871

xann B ¥Yausepcurere Bpurauckod KoaymOuu nyTem H3YYCHUS MOBCACHU
PHIXJABIX  BOJOHACLILCHIIBIX MECKOR B JKCCTKOM KOHTEHHEpe pasMepasil
180X 45X 17,5 ¢M 1pH ropH3OHTAILHONM BHOPAIHOHHOM BO30YKICHHH B
JMENA300aX YCKOPRHHI H YACTOT, XaPAKTEPHLIX Anst semaerpsiceHuli |[Finn
et al., 1971]. Tunmunuic pesyiabTatol (puc. 4.38) 2eMOHCTPHPYIOT Te e
KayecTBeHNble TEHACHIH, 4TO I MedkoMaculTafHBIC IKMMYCCKHE BUibTa-
HIS, OAHAKO NMOK2 B HAIUEM DPACNOPSKCHUN HET IeTahHOr0 dHau3a colio-
CTABIMOCTH JBYX THHOB OUKTOB M AAHIBIX O PACHPEIEACINGI OTHOCHTE h-
HOH IAOTHOCTH BHYTPH Ppasamxalomnxcs o0pasuoB 00ALUIOTO pasmcpa.
Poib, KOTODPYW: HIPAET BEIAHUHHA LUHKIHUCCKOTO CIRNFAKLICTO Hanpsizke-
M B 3TUX 3KCOEPUMOUTAX, TPYUII ONEUITb, HOCKOADLKY 6OJbLIAR 4acTh
CABHTQIOUHX YCLARA MPUXOANTCH 1i YRECTKIC CTCHKH Kourefiuepa, a wHe
Ha rpynT.

¢
44.5. BMHAHKWE BOZONPOHULUAEMOCTH, VTEY oWJIbTPALRNY
A TPAHWUHBIX YCHOBUHA

Torko3ePHICTHE 11 HANCTLIE MECKH OTHOCHTCS K IPYHTAM € MaKCH-
MATBUON BEPOSITHOCTbI) DAZPYUICHNS B PE3YIALTATC PAdAMKCHIA 1AM IHK-
aueckoil uoeisHocTH  (puc. 4.39). Tamuncrele wactuitb, Oyavan njac-
THYHBIME, MCHCC CKAOHHB K PASKIGKCHIO, NOTR, KAK Mbl Gijledu, cylge-
CTBCHULIC TIOBRIUCHIIT MOPOBOTO AQBACHUA, CBI3AHHLIC €O 3HAUHTCILHDINH
ACHOPMALHAMIL, MOTYT BOZNHKATL A2XKC B FIMHEN.

NOTSl AdHHLIC, NpeAcTaBdeHible na pre. 4.39, KOCBCHUO HABOISAT HA
MECIL O BAMAHNIL KOMPHAUMENT2 BOAOIPOHHUAEMOCTI, HOTHTKH OUCHITD
POIL 3T0r0 QAKTOPA OTACALHO OT AyTH (GHABTPALMI, TPAUHYUEY VCIOBUH
H NOTHOCTH FPYHTA «in situ» Hepeadpunl. Ecauw nyTh QuawbTpamin, oupe-
Jedsedblil rpalidEbIMy YOIOBRIMU, YPE3RBYARKO JIMICY, KAk, HaNPHMCP,
B TAy0OKO3AJ4eraloWuX OTAOKCHBAX, MAH €CAH (UIBTPALUS TPONCKOANT
N0 GOABINIIMH U0 TLAOWAAH BOAOHEIPOHHLACMEIMH (YEIaMeUTaMy, a Tpo-
HHILACMOCTL TPYNTOB HCBEAMKA, TO BO3MOMHOCTD PA3BHTHS BLICOKOTO I10-
PUBOTO Jlaphentis 3aBHCHT IIOMTH UCKJIOYHTCALHO OT AJOTHOCTH CPYHTOB.
Flereninaabiio ONacHEIC CHTYANHHE CBSIZEHB TAKAKCE C JUH3AMU U LPOCIOR-
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MM BOAOHACHIIEHHHX MECKOB WJH HJIOB, 3aKJWOUEHHHIX B Macce caabonpo-
HHNaeMOro TpyHTa. B 3TuX cAydYasx JApeHax 3aTPyAHeR, M PasxKiKeHic
R UHKAHYECKAS NOABHMKHOCTb NEeCYaHBIX JIHH3 MOXeT HOCAYXHTb CITyC-
KOBHM MeXaHHU3MOM HJAA KaTacTpodudeckoro o6pyuieHHs BMellatoulux
IPYHTOBBIX Mace, e NMOBEPXHOCTh HMeeT OnpeleNeHHHE ykaIoH. B wan-
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Puc. 4.39. Bausude DasMepa HACTHI HA YYBCTBUTALHOCTb K PAKHUKEHHIO, HAW HHKTM~
geckylo MoGHasnocts [Shannon and Wilson et al, 1971].

1 — neckn Hunratel 8 wnteppane raySun 15—30 dyros [Seed and Idriss, 1967]; 2-— Goabluas wicTL

rPYRTOR, CHAONMREIX K Da3dMHMKCHHIO, NO AaKHBIM JaGopatoptux itnsitannit [Lee and Fulion, 1968];

3 — ornfamowas 19 KpHBKIX, MOCTPOEHHHIX AAX JIECKOB, XQTOPbhIE OPCTCHHENH NU3AHACHHC NPH IeMae-
TpAceHunx B Snouuy [Kishida, 1970]

60Jlee TPOCTBIX CAYYAAX 1IPH TOPH30HTAJBHOM 3aneralidi NOBCPXHOCTHOLIX
OTJIOXEHHH MOXKeT ObiTh clejiaH KOJIHUYECTBEHHLIA pacuyerT PacCeAHUA MOpo-
BOTO HaBReHHA.

Jlas THNOHYHONR ABYXCJOHHOH MOAEJIM NPHHUMAETCS, MTO NODPOBOE 1aB-
JIeHHe, BHI3HIBAeMOe KoJIeOaHHSIMH [PH 3eMJIeTPSACEeHHH HiH Kakol-Hoo
ApPYrod JAHHAMHYECKOH HAarpy3kod, NPHBOJHT K CHATHIO 3D(CKTHBRHOrO
HanpsKeHHsl B HHXHeM cJIoe, H, HAYHHAS ¢ 3THX HAYaJbHBIX YCJOBNil, 13V-
YaeTCsl CTaTHYECKOe MNepepacnpejencHHe H3OLITOYHBIX JaBJIeHHH BO BCeCi
cucreme [Housner, 1958; Ambraseys and Sarma, 1969; Yoshimi and Ku-
wabara, 1973]. Bra M0o7eJp nOKasbBaeT, YyTO HOTEPS NPOUHOCTI PBIXT5HIM
clloeM, 3aJeraiollHM Ha HEKOTOPOli rAy0HHe, MOXET BbI3BaTh paspylueHne
(byHIaMEHTOB, 3a/J0XCHHHIX B PaHee YCTOHYHBOM IIOBEPXHOCTHOM CJIOC, 1O
TPOIIECTBHH HECKOJAbKHX MHHYT. Takoil orpumateapHuit 3(hdekT MOoMuer
OBITh YMEHblIEeH NyTeM CYLIeCTBEHHOrO INOBLIMIEHHA MPOHHUAEMOCTH H Ha-
4a/bHOY NMPOYHOCTH NMOBEPXHOCTHLIX TPYHTOB.
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446. OUEHKA NMOTEHUHAJNIBHOW BO3MOXHOCTH PA3)XH)KEHHA
H UHKJMHYECKOH NOABH)XHOCTH

M3 TeopHH KPHTHYECKHX COCTOHHH CJelyeT, HTO HajeXHas OUEHKa
BOIMOKHOCTH pazXkiKeussi TpeGyer onpenesieyus TOJOXKEHHS JUHHK e;
AN HECBS3HMX TPYHTOB HCCAEAYeMOro ydacTka. HamomHuMm, uto rnpeasa-
PATEIbHbIE CBEAEGHUSA O TOM, YTO FPYHT HAXOANTCH B PHIXIOM COCTOMHMH,
MOTYT OBITH MOJYYEHH NPH NeHeTPalHOHHBIX HCABTaHugXx «in situ». Oupe-
JAedenie BEIHYHH BCCCTOPOHHErO M CABHrAIONIEr0 HAMPSIKCHIH, BbI3BAHHbIX
NPHIOKEHHCM CTATHYECKHX CHJI, TaKXe B OONLUIHHCTBE CJIy4aes He BCTpe-
yger 3aTpyaHeHui. Janneie puc. 4.35 BO MHOTHX CIYYdAX MOTYT CJAYHKHTH
yKasaHuem Ans Haubolee LETEHANPABIEHHOTO NPOBEHCHHS HE3ABHCHMBIX
HCNBITAHHIT NPH ONPeNeJeHHH KPHBOH KPHTHYECKHX COCTOAHMH. Uro Kaca-
eTrst XApaKTepa ¥ HHTEHCHBHOCTH BO3MYILIEHHH, TO AaXe OTHOCHTEJbHO
cnalbic 3eMAETPACCHHS MOTYT 0Ka3aTbCst AOCTATOMHBIMH, UTOOL BRI3BATH
PasKiKEHHE B OYEHb PBHIXAWX NMEeCcKaX NPY BBHICOKHX 3HAYEHIIAX CABMraio-
WHX HaNpAXeHHH.

JKCnepHMCHTANbHbE DPe3y bTaTsl, PAaccMOTPeHHBle B paszdene 4.4.4,
NOKA3LBAIOT, YTO ONpejeseHue NOTEHUHAJIbHOH BO3MOMHOCTH BO3HUKHOBE-
Hit RBJAEHMS UNKAHYeCKoH MOABHMXHOCTH B NOJEBBIX YCJMOBHAX CBH3aHO
¢ ropasilo Oosbluefl HeonpejedeHHOCTbio. Mertoan, o6obuiedte KOTOPBIX
RacTesl HMXKe, AOJMNHB TPAKTOBATBCH € OCTOPOMKHOCTBIO, € YYETOM TOro,
YT OHIL ARJASIOTCS JHIMb TPYOBIM HHCTPYMEHTOM AJA IOJY4YeRHS BecbMa
APHOIHIKEHHBIX OILCHOK, OCO0EHHO KOTJa MHL HMEEM J[e]Q C MeckaMu cpei-
#elt IJOTHOCTH M TVIOTHBIMH. DMMIHPHYECK#e METOAB, OCHOBAHHHBE HA MO-
Jepex Halqa0LeHRaX, OyAyT oBCyXAaThCs B CBS3H ¢ BONPOCAMH Ompeicie-
HHS CBOMCTB IPYHTOB «in situs. '

Cpeay NOJyaHAAHTHYECKHX METOZOB CJieAyeT OTMEeTHTh OJHOMEPHLIN
CTOX2CTHYECKHH NoIX04, NPH KOTOPOM SIBAEHHE HapacTaHHs MOPOBOrO J1aB-
Jlewds paccMaTpHBaeTCd KaK HM3UIMA UHKJ NPOIEcca «yCTajd0CTH MaTepH-
aaa»; oH Omla WezaBucHMO npepaoked [Jowosanom [Donovan, 1971} w
®auyoan [Faccioli, 1973]. CratHcTHYECKHe OLUEHKH HANPSIKEHHH peakuuu
Ha Pa3JMYHLIX TAYOMHAX MOXKHO AOAYYNTh K3aK H3 VCKOPEHHH peakuil Ha
NOBCPXBOCTH 3eMJIH, TAK H H3 NMPHHATOR (PYHKUMI CMEKTPAJSLHOH MJAOTHOCTH
BO30YIKIAEHHS] AMA [OPOJ OCHOBaHHWs. ECAN NMPUHATH JeTepMHHHPOBAHHYIO
MOACAbL CBOHCTB TPYHTOBOI CHCTEMBI, JHHEHROCTL KPHTEPHS! YCTaJOCTH H
HCHOAb30BATE COOTBETCTBYIOUIEE BHIPAZKEHHC ANt ONUCAHHA IHKAUYECKOTO
CONPOTHRACHIN M0 1al0paToOPHLIM LAHUBIM, TO BPeMs H riy0uHA nepsoro
#HCYC3HOBENHsT 3PDEKTHBHOrO HANPAXKEHUS B OTJOMEHNAX MOMKIO OLEHHTD
MOTOLAMI TEOPHH CAyyahubix koseGannit [Lin, 1967].

Boaee mupoxoe HCTOAL3OBAlE JE€TEPMUHHCTCKOrO IOAX01E, BIEPBHC
npiivcnensoro Cugom u HMapmcom [Seed and Idriss, 1967] & awaamsy
paspylielnua IPYNTOB 1IPH 3eMserTpsicenny B [lnurate u mosiuee npeano-
JCHHONO 3THMH aBTopamu B ynpouleHHom Bapnanre [Seed and Idriss,
1970 L], coCTOMT U3 CMCAYIOINX IATOB.

1. Buuneasioress ¢ABHMAOWLHE HANPSKCHUA pPeakiu#l B OTIOMEHHAX
M3 DAaITMYHBIX TIYyOUHAX, BLILIBAeMble (PEIUOJAraeMbIM 3eMJIeTpsaceHHe.
B yupollesHoM BHIe MaKCHMaJbHOE CABHTAIOLICE HAUPSXKEHHE Y IOBEPX-
HOCTIL ONpeICaAeTcs 10 MaKCHMAJbHOMY VCKOPEHHIO NOBCPXHOCTH 3€MJH.

2. llpeoGpasyercs KpHBasi HapacTanusd HANDSKEHHR B 3KBHRAJEHTHOE
MKCAO OAHOPOMHBIX IKK/JIOB. OKBHBAJEHTHAst aMILTHTY/Ja HANPSNKEHHS MO-
XeT ObITh B3fiTa KAK JBe TPeTbHX OT MAaKCHMAJbHOrO lanpsukennd. Hucao
SKBHBAJCHTHLIX UHKJOB HANPHAEHHH 33BHCHT OT MarHHTV/IH 3eMaeTpsce-
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HUS IS 3eMASTPSICCHUE ¢ MaruuTyHolt 7, 7'/; 1 8 npejcTaBuTe/bHBIM CUH-
TaeTes YHCAO LHKAOB cooTBeTcTRenHo 10, 20 n 30.

3. Onpeaenniorcst aMILIHTYAB UMKJAHYECKHX C/BHLZIOILUX HANpPSKEHHI

HA PasdNyHLIX IYOGHHAX, RBI3HIBAKCIME sHaYUTeNbHLIe fedopmaumin mpi

TOM JKe UHCJAC O HOPO/ANEIX HHKJOB, KOTOPOE GH.IO BLIUHCMIENO B UYHKTe 2.

D1ty undopvanis MoKt

7 OBITH I0JdyueHa 13 Ki -
2 ‘ YeCKHN  TPEXOCHBIX
& 2 43\ 4 NPOCTLIN CABHIOBLIX L
i 347w 220 lst] 20 ! Tauuit no HpPeACTABHTE
! ' AR HRX 00D FPYHTA
PASSHWILIX 3NAUCHIANX BIC-
w, i fem? Gy nifom? CTCHOGHNTO aamnael
| T CaBuraiciie nanps
ar HIs,  BRISLIBAONOIE
q o/ wge AcdepMaitin 3a i
IV l [OC YHCAD UNKIOB, MO
5t TAKIKE OURNHTL 110 M-
&y Kren? Ty He/eu? PHUCCKIH HOPPCIANHAN. C
v BOAHITHION  OTHOSHTRALLEOH
5S¢ B IO THOCTH.
ok 4. Cpamugnacress 1.4
o~ l KamA0i TayGuusl  CABH-
5h ‘ . S . ‘ o FaOIee HaiPKEHIe, Bil-
] 2 3 4 0 ! 73 4 ZRANHOC  2EMACTDACCHUCM,
8pems, Bpewa, o ¢ TeM, KOTOPoe TpedyeTes

A TOTO, MTORGD BBIDBOTH
fGoasmive jegopsaw. B
Mlne  OOHAN, 510 DTOPOC ApPUBHI-
ABVX- IaCT DEPROE, CVIUECTBYOT

Pic, 4.40. Paspiene  wIynmpo:
I2BACHAA 1 DPEeKTURHLIX HAND A
B ABYXMOPAUI  CHCTeMs 114 OTHHA HXD
(BREPXY )}, [POAHATHINPOBAHAGE ¢ MOV

<

PAsHOI MOTH MOTODM KOUCYHBIX HI0M . Hau QUACEOCTH
QCHORYHIIC CHCTCMB B Teuelue 4 ¢ Bo. HETBOBATA MOIBMKITOCTI.
(j-l(_) KOMAONCHTY  3CWIACTPHCCHIA ] :‘)HXPHQ}ITPU -
s 4 : {ay Hait-
1940 r. [Ghaboussi and Wilson, 1973]. 6 ”C\E‘Hmlhaw" a
I — HHAYLUMPOBASIMOE  LOPORNC  AdBSeHNe; 1T - - HELYRHPO- OJIBIICH  HEOTIPEACALNHO-
BaHuoe POGExTUSHOC TOPHIGHTEARHVE Hanpaxeswe: 111 — CTH SIBASTKOTCH BbIGO]) BNOJI-
gEAYLHpoBaloe IDMDEKTHRIOE BEPTHRAIBHOE 1A DAKEH R X R . .
1V — HIAYUUPOBARHOE  KACATEIARHNE  HanNpsikenne, MBLIX  [IA@P2METPOB  3€M.le-
1 — popoxpamtanme  {7oavK0  ®oaa): J — aep¥asnfl  OTROC TPSICEtIHA U HIMEeNUIBOCTS

(no;l.a-i-rpym‘); 3 --smpo {Rona+rpyuT); 4 — ausuRoil o1 o
Ko¢  {TOTLKO IHviT) CBOUCTB (PVHTOBR B TIOJAC-

BRIX ycaopHax. Boxec Toro,
CCMT TPHESTH,  4TO  NPH AcQOpMaunn  coTCpKaHNe  Bhib 'ACTCA
GUCTORITHLIM,  3TO BO  MHOPUX  CAVYAsIX  MOXET  HDUBCCTIL X
UMALILIM BLIBOJAM, KoK 110Kasawo B.pasieic 4.1.2. Onwcaune
LHOFO COCTOTLHUA TPYHTS  (HMCIOTCT B BMAY TBCPADIH CREACT 110 ST,
COTCPXKALAACE B nopax) NpeIcTapBidAeTcss B 1aHNLIX YATCAL-
cTBax nanfosee NOAXOAAIMM, a NPHMEHMMOCTh €ro Hambouice 0AUo M-
cacgoBana. [TockoaLKy Npollece pa3BUTHA MOPOBOIO 1aBJCHIUSI B AByxdas-
HOIT MOAeAl MOXKeT OLITh He3aBHCHMLIM, TOUKIL, TAC 3T UEPCMCHHAR BHCP2LC
TOCTHTUET YPOBHA IEPCIABACMOrO BCECTOPOHHCTO IABJCHHS, OKOH
30HBl HOTEHITIANDBIIO RO3ZMOKHOTO PaskKIZKCIHUS UPH JaHHOM ROIMNUHC BOa
oymacnua. [abocen u Buascon [Ghaboussi and Wilson, 19737 npavcniiau
JHHRHHYIO AHHAMITYECKYI) TCOPNIO  BONOHACLILICHHBIX TOPHCTLIX YOPYIIix
TBepaLIX Ted [Biot, 1961] k ceffcMuueckoMy pacueTy 3eMJIANBIX TLIOTHH i
BOOXPALIIHLL METOIOM KOHNCUHBIX 2deMcenToB. lleesoTpa wa T1o, 4ro upu-
HATHE JINHeIHOCTH HCKIAWUACT HABJCHIA TIPOIPECCHPYIOMIErD AKOMIeNn s
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NOPOBOrG JaBJ€HHS B 3TOH MOJEIH, C ee NOMOLLbIO MOKHO BHIABUTL HEKO-
TOpHE HHTCPECHBIE KaueCTBeHHBIC 3(){eKTbl, CBAZAHHBIE ¢ Pa3BHTHEM NOPO-
BOro AaBJeHMA u 3(derTHBiOro Hanpaxenus (puc. 4.40). Kosdduunent
BOJOTPOHHAaeMOCTH 1pa rioTunel 8 10* paza meubiue, yem Ko3dpduiHenT
BOZONPOHHIAEMOCTH €€ [OKPBLITHS CO CTOPOHLI BEPXHEro M HHUXKHEro
6bedoB. OTMETHM, YTO HOCUTCICM KOJdcOanil ABiAercs raapHbiyM o6pasoM
HuLKas asa, a B TBepAoll (hase HANPSKEHHT HIMEHSIOTCA 3HAYUTCILHO
Bosee N7aBHO,

B a0modHeHHe K H3J0XEHHBIM BbhiLIC NPeINOKENHAM B OTHOWEHI NO-
CTaHOBKH OyayLlUX 3KCICPHMCHTOB YJYUNICHHE CYILCCTBYIOWMNX KPHTCPIEB
tpedyer, uTodH GOblHe YCUAUA OLLAH HaNpaBaenRibl Ha AeTajdbHLIC 1eeTe-
JOBAaHUS CPYHTOBBIX YCJOBUE Ha YYACTKAX, TIAC PaskuBmKcHie TRYHTOS (M
LUHKJHYECKAS TOABHKHOCT, AeHCTBHTCABHO HMCIH MECTO LpH COBPeMelllblX
semaerpsceHusx. IlpejcraBnTeibHLle y49acTky, PacloJoXKeHHBE B padonax
MHTEHCHBHOI CelCMHYHOCTH C UPeUMYINeCTBEUIbM Pa3BITHEM TOHKO3ep-
HHCTHX OAHOPOAHBIX BOJOHACHILCHHEIX II€CKOB, J0JKHB ObTL odopyaona-
HBl JJS M3MepDeHuil IOpOBOro AABJCHHSA, CCHCMUUYECKHX YCKOPCHHH W BO3-
MoXEBIX Aedopmansiil. MaMepeRnus HOPOBOTO NaBACHNS Ha PAsINGINN Fiyv-
fuHaX NPEACTABIAIOTCST OCOGEHIIO BaKHBIMH, HOCKOMDKY Ui BIOCST ACHOCTi
B HOHHMaHHe MPOLCCCOB HAKOTLICHNA 1 pacccnmmm AOPOBOrO 1aBJCHIA,
a TaKKe BIUSHNA IYTeH OTTOKA BOAMI.

BaxnelM BOMPOCOM RBJASCTCA BO3ZMOAKHOCTL NOBTOPHOFO PABAIIKCHIEA,
Ecau BOZOHACHIUCHHBIE HECKIT NCTIRITAAN PASAILKERe AN SIBACRIE 1UKMI-
yecKoil MOIBHAHOCTH NPH MPOHULTBIX 3CM/JCTPACCHUAN, HACKOALKG BCPOSITHO,
YTO 3TO SBJCHHE IOBTOPHTCA mpH Oyaymmpx scmaerpsccHuax? Ilpn cospe-
MCHULOM COCTOSHHAU 3NAUHI TTO 3TOMY BOTPOCY MOXKET OBITb CCIALO iDL
HeCKOJBKO Gogece HiAH MeHee O0OCHOBAWHBIX [PCAUOIOKeHHd. Bo-mepruxy,
BO3PACT OTVIOMCHIH AOMKEH OBTh ONPeIedCH BO3IMOXKHO §0Ace TOMHO H
COOTHECEH ¢ wHeroplell ccHCMHYHOCTH paceMmarpusacmoro yyacrka. Omio-
JKeNns, MPCiCTABACHINE TOHKO3CPHHCTLIMH HECBA3NULIMII FPYHTAMI, Yacro
ABJISIOTCA MPOIYRTOM IlepeHoca I OTIOKeHUS MaTepHata G.ayEAal0niyMI
pekaMH, NCNPepLiBHO H3MCHAIIHMHE CBO€ Pyeio BO ppeMeni. O yacrto
IpHYPOYEHEl K NDPHOPCHKHBIM paffonam, BbICOTE KOTOPLIX Haj Y¥POBUCM
MODPA BaphbUpyer Bo BpeMenu. OOBMiLIMH ARIMIOTCH Cayyall, KOria 4acrb
ropoja TOCTPOera Ha MCTHOPUPOBAHIIOM YHACTKE HJH MCKYCCTBCHHON Ha-
coini. Bo Beex MOAOOHBIX CAYYasiX BIOJSHC BOIMOKHO, UTO OTIOKEIHMA B JIX
HACTOSUIIEN BHIAC SIBASIOTCS COBPEMCHHBIMIT @ RIIKOIZa paHes Re JI0ABep-
rajluch CHABHBIM MY YMCPCHHBIM ToquKaM. [IpeacraBaseres, 41O HMCOHHO
Takofi caydall MMEJ MCCTO ¢ HEKOTOPBIMI MACBITHBLIMII FICCYANLIMIL FPYITA-
st 3 Hiicate: semaerpsicenne 1964 r. spuioch MEPBHIM CULHBIN TOITKOM
sa 130 aer [Koizumi, 1966]. CpuzeTcibeTBa SIBJCHIT PasyKH:KeUnsl iU
INIRAHYECKOH NOABH/KNOCTH MECKOB, HUMCBILUUX MCCTO B NPOIIAOM, YCTalo-
BITh OYeHb TPYANUO, €CTI{ OHI He CBI3AHbL ¢ 3EMIETPSICCHUSIMIE HeRaBsiero
ponttoro. TIpu cBOOOABOM PazaiHAKCHUN TPYHTA B MOJEBLIX YCAOBIAN KO-
HEYHOC COCTOsIIE PABIIOBCCHA OTIOKEHHI (Je1VeT XAPakTepH3OBATEL NHIts-
KHMIL CABHTAIOMIMI HAUPAKEHHAMH, 14K, 49700bnt 06eCleunTs COmoCTaBI-
NMOCTh € OCTATOUHLIM COMPOTHRTRINENM CIBUTY, B PhIXAbIX HCCKAX OCAC -
UAR BeJUYUHA O0LIMHO OYeHb Maca. 10T (PAaKT LOIBOAACT MPELioTOKNThH,
YTO [OBTOPHOE PAZKHWIKEIHC OIHOMO I TOTO /RC FPYUTA BECLMA MaTOBCPO-
STHO, 38 HCKAIOYEHHeN ¢Ay4as, KOrda cyUIeCTBYIOIICe PABIORCCHOC COCTOR-
HIC TPYITa ('mmuplmmo AT lAdBHCHILCT 0 pa slmmumw

C ApYroil ¢ropoubl, HCKOTOPhS 1aBOPATOPHHC TaHUBE NOKA2LIBAMT
UTO TIOCTE TOro. Kak B 00pasie ymKe 0:aAHawIL Ila!‘i.flr(J,5LZI.T[()(‘I: SIPITEHIC 1
JHIMCCKOR NOABIAKIIOCTI, 010 MOKeT OLITL BRIBAHO  BTOPUWIO 53 Cyie-
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CTBEHHO MeHblee YUCAO WHKAOB, ec/aH 00pasel NOBTOPHO YIJIOTHHTH NpH
TOM e HadaabHoM Hanpskenuu [Finn et al., 1970]. B wacrosduiee Bpems
HEBO3MOXKHO OUPENeNHTb, KAKYI0 9aCTb 3TOTO SABJEHHRA CIEAYeT OTHECTH
3a cyer NaBOPATOPHLIX YCIOBHE M KaKasf ABJIAETCH OTPaXKEHHeM NOBeIeHHS
rpyHdTa B NOJEBBEIX YCJOBHAX, CBSA3AKHOTO, BO3MOXKHO, € YMEHbiiEHHEM
MAOTHOCTH. DTO ONPABABIBZET, NO-BUANMOMY, TOT KOHCEPBATH3M, KOTOPHI
CYUIECTBYCT B HaCTOSIEE BPEMsl B OTHOWEHHH MPOB.eM, KacaloUmuxcst MiK-

JHMECKOH NOABHMKHOCTH.

4.4.7. NOTEPA NMPOYHOCTH H 3PDEKTD! «YCTAJNOCTH»
B CBA3HBIX MPYHTAX

TIOTepa MPOYHOCTH B IJIHHE pastquﬁ YYBCTBHTEABHOCTH HCCAJ0BA-
Jack NpH LHKJIHYECKHX HArpydkax H IIPOCTBIX CIABHIOBLIX HCABITAHHAX
[Seed and Chan, 1966; Thiers and Seed, 1968a]. IlpouHocts, mposeafio-
1{35CA NPH HCOLITAHHAX C NOCTOSHHBIM JEBHATOPOM HANPIAKEHHWHd H NydAb-
cHpyolleii Harpy3akol, OKasajiach 3HAUMTENbHO HHXKE, YCM MIHOBeHHast
TIPOUHOCTb, HO YACTO MPHOMNHMKALACh K 3HAYEHHIO HOPMAJLHOI HeXPEHHpO-

BAaRHOE NpoyrocTH {cM. pazgen 4.2.5).
Tunuyuee KPHBBIE paspyilleHust

(puc. 4.41) o6pa3uoB nulAEBATHIX TJIHH He-
HapyLieHHON CTPYKTYPH (MOPCKHE OTJI0KE-

200
Dopwa snnynbca Husg 3amisa CaH-®paHUNCKO) HABOAAT Ha
HANPAKEHHA N\, - MBIC/b O PA3BUTHY SBACHHA HH3KOUHKJIHYE-
CKOH «ycTahocTh», Kak # cienosaso oxi-
160 aTh, Ha NJIOTHHIE [JWHLL YBEJNWYEHHE YHC-

N2 OMKAOB HanpaXeHul BJMsET B 3Hayw-
TeAbHO MEHBbIWIEH cTeneHH. DTH 3KCOEPHU-
MEHTH He AA0T NPSAMBIX yKasaunit Ha cy-
1eCTBOBAHHE KPHTHYECKOIO YPOBHS TOBTO-
PAIOMIMXCA HaMPA/KEeHHH, HO MOKIO npea-
noNaraTh, YT0 3TOT YPOBEHb COBHAJIAET C
ACHMAOTOTHYECKHM 3HAYEHHEM Ha KPHBHIX
UHKJAHYECKOTO paspywerus. OOuiee yMenb-
uieHUE NPOUHOCTH TO CPaBHEHHIO CO 3Ha-

]
S
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=

S
\:\ ~
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flyabeupyloiiee Hanpamensie, % or HOPMaALHONK NPOUHOCTH

s | HeHHeM, NOJy4aeMBM fPH HOPMAJbLlioM
T~———| /APSHUPOBAHHOM CHIBUIE, OYEBIAHO, 34BICIHT

npesxkiae BCEro OT aMILIYTYIBl THKJIHIECKHX

o JedopMauuil, [Hame B WMATKHX rauHax
el I  HOpMaJanHasn

h 0 . e cpeqiefi  4yBCTBHTEJBHOCTI opMaJapHa

NMpoYnocTh ocraercs HeuamewHoll mnpw 200
UHKJIaX 32rPYXKeHud, ¢ MaKCHMAJIbHOH Be-
JHuHNON  pedopmallkil, He TpeBbIUlawLlel
1,69% (3To 3navemnie MOXKHO CYUTATH BEpX-
el rpannueil ANA CHABHLIX 3eMJICTpsce-

HHCAIO KiITyAbCOR, BBIFBISAIOUME PA3PY-
weHse obpasua

Pue. 241, 3asucumocts MeMX iy
aMNIATY 0T HANPSKMenuss W 4ue-
A0M  HMUYJIbCUB, BHI3MIBAIOLIHX Pai-

PYWEHHC NBEBATEHIX FAKH HEHADY-
utcHnoll ctpyktype {Seed and Chan,
19667

Yeropils NPoBeAEHHH HCNMITAHMIL BJIAaXK-
HOuTe = 81%. HCUMTAHUN HEKOHCOTHAH-
(NLE K HOX POBARHLIC; BCECTO-
POHYEC naBaeHuWe padne | Hrfom?
4 -~ NOCTOAHHAST H4rpysKa QTCYTCTRYRT;
2 — nocrositdas  HuTpyska. paBRas 47%
0T HOPMAJLHONi RPOYHOCTH; 3 — lOCTO-
MHNIA RArpyska, pasHas 70% oOT Hop-
MaALHOW  NPOMHOCTR; 4 — NIOCTONHHAR
Harpyska, pasuay 81,5% o1 HopManmp-
HOM  TPOYNOCTH

HHH),

Ha 0cHOBE HMEIOIIIXCA NAHIBIX MOXK-
HO MOJaraTh, YTO PaspylleHHEe PLIXAHIX He-
CBA3HLIX TIPYHTOB B YCJIOBHHAX Harpysok,
UMHTHDYIOUNX 3EMICTPSACEHHS, MOKHO HC-
CJEA0BaTh ¢ TMOMOULBIO METOA0B, OIHCAli-
HEIX B pasfete 4.4.6. CroxacTiuyeckas Mo-
AeNib «ycTasocTH» rpynta [Faccioli, 19731
IIPEACTABMACTCS! NIPHEMNIEMOH, €Cil He ¢Ta-
BATCA 2ajaya HCROCPEACTBEHHOIO aHadqH3a

114



aheKTOB NOPOBOro nasjieHHs. MOXKHO BRECTH TaxiKe ABYMEpHbiE KpPUTepUu
pa3pyHICHHA, YUHTHBAIOWHE HaJHYME NOCTOAHHOTO HANpPAXEHHa (CM. pas-
aex 4.2.5).

4.5. HCCJEAOBAHHE TPYHTOB
45.1. OBCY)XAEHHE NPOTPAMM MNOJIEBBIX HCCAEAOBAHHA

[TockoabKy CeHCMHYECKHH PHCK YAaCTHYHO 3aBHCHT OT MECTHHIX reo.o-
THYECKMX H IPYHTOBELIX YCJOBHH, BO3HUKaeT BONPOC, C KAaKOH TOYHOCTLIO
MOXHO OUEHHTH BJMFIHME 3THX YCJIOBHH Ha OCHOBe JaHHBIX IOJEBLIX HCCe-
jAoBaHui. B 32BHCHMOCTH OT OTBETa HA 3TOT BONPOC H PACCMATPHBAEMOrO
fpoeKTa Moxer ObiTh HPHHATO peuleHHe OTHOCHTENBHO THOA H MacwTabob.
HOJEBHX PafoT ¥ JafopaTOPHHX HCIBITAHHH, 3TO NPHBOAHT K MHOTrOWaAaro-
BOl Ipoueaype NDHHATHA pelueHHH, B KOTOPOH KaXKABIH NOCAefyIoUIHi
mar 3aBHCHT OT HHGOPMAluM, NOJYYEHHOH Ha npeibaylieM upiare; IpH
3TOM NMPOGECCHOHANBHBIH ONHT M 3APABHH CMBICH €4Ba JH MOXKHO 3ame-
HUTb MaTeMaTHYeCKUMH NPABHJIaMH. B HEKOTOpHIX CJIy4Yasx, OAHAKO, YaACTI
3TOrO MPOULCCA MOXKHO ONHCATH ¢ NMOMOWIBIO BePOSTHOCTHBIX MOjJelelt npu-
uaTus pemenuit [Balcher, 1972; Benjamin and Cornell, 1970].

JlauHbie 0 IpyHTax, HeoOXOAUMble A1 TPOCKTHPOBAHHA (PYHAAMEHTOR
H pacyera OCaAOK NPH CTATHYECKUX HATPy3Kax, AT OOLIYHO MpeaBapu-
TeJbHBIM OTBET Ha BONPOC, MOCTaBJEHHBIH B Hayane 3Toro paspena. Ecau
npeoGnanaloT cTabuiabHele TPYHTOBLIE YCAOBHSA, BCe BHUMAHHE MOXeT OBITb
COCPEAOTOYEHO JiHIib HA SBJACHHAX JAHHAMUYCCKOIG YCHJAEHMS, H MNpewkie
BCEro CJeAyeT ONPeAeHTb MOAYJIH CABHra K KO3(PQHUHEHTH 3aTyXaHus
/S Pa3/JHYHHX THIOB I'PYHTOB. Huc/I0 NOJEBHX ONpegeneHMit MOAYls
caBura Oyner 3aBicerb OT IVIOM(AJAH HCCJAEAYeMOH TEPPHTODHH, CTENeHH
OAHOPOJHOCTH TEOJOTHIECKOro paspesa H XapaKTepa MpPOEKTHPYEMEBIX CO-
opyxeHH#, [[J1s1 60NbIIHX TEPPUTOPHH ¢ OTHOCHTENbHO OAHOPOAHBIMH TPYH-
TOBRIMH YCJTOBHIMH OOHIYHO OBIBA€T AOCTATOYHO HeOOJBUIOrO YHCJIA TOYCK
onpo6OBaNHs, PasMelleHHBIX IO PABHOMepHOH ceTKe. S ceuHaJbHBIX
MPOEKTOR, BKJIOUAIOUIHX PA3JIMYHBIE THIL COOPYMXeHHH, TAKHX, HaNPHMeD,.
KaK aTOMHBIE 3JeKTPOCTAHLHH, NMOA KaXAbM 31aHHEM NOKHB OHTb Bbl-
NONHEHH TI0 MeHbIlefl Mepe ONHO-EBA HCNEITAHHA, & CCJAH COOPYKeHHe Be-
JHKO, a pa3pes HEOJHOPOAEH, TO ¥ Gosblre.

Ecan naHHee 30RAMPOBaHUS CBHAETENBCTRYIOT O HAJWYHH B paspese
¢1aBLiX CPYHTOB, TAKHX, HANPHMEP, KaK MATKHE TVIHHBL WJIH TOHKHE PbIX-
Jible NECKH, HpPeXJe BCero BO3HHKAeT ONACHOCTh NOBPeAAeHus (yHAaMEH-
Ta B pe3yJbTate JOKaJbHOH HEPaBHOMEDHOIL OCajKl HJAH NOTePH NPOYHO-
CTH TPYHTa.

B sToM ciydae caeilyeT ONpeNeNHTb PacCNpoOCTpaHeHHe H MOLIHOCTH
IIOTEHUHANBHO HEYCTOHYMBHIX €/I0€B C JOCTATOYHO BHICOKOM TOYHOCTBIO.
Ecan cnalrie TPYHTBH 3aJeraioT B BHJE JHH3 OrPaHMUEHHON NPOTIKENHO-
CTH H B HalleM PaclOpsKEHHH HMeEIOTCH HEeKOTOpHe NaHHBe 00 WX pazme-
pax M 4acToTe BCTPEYAEMOCTH, GypeHHe CKBAMXKHH 110 [IPABUHJBbHOR ceTKe Ans
HX TIOHCKOB MOXET KOPPCKTHPOBATLCH BEPOATHOCTHBIMH METONAMH «IOCTH-
JKeHud Ueau», HCNoJb3yeMbiMH B craTHcTHYeckoil reoqormu [Koch and
Link, 1970]. Korza uesab OKasbeiBaercs JOCTHUIHYTOH, repel WHHXKeHEPOM-
TeoJ0roM BCTAlOT 3&J4a4YHd, CBA3aHHHIE C pasMelleHHeM H YUCAOM AONGAHH-
TCABHBIX CKBaXHH, HeOOXOZMMEIX Iua Gosee JCTadbHOCO OnpeseieHus
GOPMHL H Pa3MepOB JHH3; ONTHMANLHblE DeHleHHs B HEKOTOPHIX Cayuaax
MOTYT OHITb NOJYYeHLI € HCNOAb30BaHHeM TeopeMbl DBeiteca [Wu, 19747,

B kpyinomaciiTaGHpIX npoekTax, HampuMep I[IPH MHKpPOpadolunpoBa-
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HHH - TOPOICKUX TCPPAITOPHI), CiilH H3 MepPBLIX BOMPOCOB, CBH3aliHLIX ¢ HC-
CJAeACBaHueM YPYHTOB, XAacaercsl COCTaBJICHUA nporpaMMot 6ypelm_ﬂ AJH
H3YYCHHS cTpaTurpacdhuy paspesa. Jns 3Tofft UeaW 4acTo HCNOJbiYIOTCA
CTAHAAPTULIE MEHETPAUNCHIUBIE YCTAHOBKI. BaXHeie n3Meietns [IPOCKTA
UYACTO MOPYT GHITh BBI3BAB NAYBIHOH 3aderaiiis KOPEHHbIX NOPO; iy
HPNCYTCTBIEM A0CTATOULO TBepanix rpyHToB. [loMuvo KoueTpyxumit ¢yH-
AaMCHTOB MPOYHOCTh MOPO] Pazpesa MOmeT NoTpedoBaTh BBCACHUS Tpa-
HHYHbIX '\’(‘»"IOBI"H”{ B AHCKPETHhIC MaTeMaTHdeCKHe MOfeJ i aHaaniad peakx-
i rpyuta. Ecan Crpaturpaius He O4CHb II3MEHWIBA, ONTHMAJLHOC Mid-
HUPOBAHUC TTPOrpaMMLl OYpPeHIs st ONpeACieHHst CAyOIIbl 3a/erariis
TBEPALIX IOPOS IO ﬂpaﬂll.,’lb}{()ﬁ Il.flli-KB::]SHT!pEIB]-]J]bHOE"l CCTKC MOXKCT BLITL
AOCTUTHYTO C  HCOOAb30OBAHHCM SellecoBCKOTD BEPOATHOCTHOIO  1104AX0N&
[Veneziano and Faccioli, 1973]

OTA»{(:"I‘HNL 510 Bblﬁop CTPATCrHK 110JEBLIX HCCTETOBAIUUL MOKIQ yayd-
WHITh, CCJAd AOBBICHTE POJAL BEPOATHOCTUDIX METOAOB MPDH MAPRIHIATHIN pelIc-
HHi W HAlPABHTh YCHJAMS! NICCACAOBATCHACH Ha To, UTOOH fCpeBecTH Ha Ko-
JUYCCTBEUHYH) QCHOBY, HACKOJILKO 2TO MOKNO, TAKIC NOHATHS, KAK «ICOM0-
THYCCKNTT ORBIT» HIT CIIARCHEPHOT BHK,HIO‘IGHH&?».

4.5.2. METOAbl UCCINEXOBAHWN

4.5.2.1. T'eopusnyeckne MeTOADI
11pn avMoauTyaasx CABHIOBLIX gedopManuil nuxe npumepno 1075 Goman-
1Was YacTh FPYHTOB MOKCT B NEPBOM NPHOAMIKEHHH PacCMaTPHBETHCS KaK

JWHCHHO-YIIPYTAS CPCRd; ec KOUCTAHTH! .MOryT OLiTh Onpeiaeneinl 13 3HauC-
Uil CKOPOCTER APOHOALHON ¢p K MOUEPEYHOH s BOJAU O VPAaRICHHSM

G=pcs? {4.16)
E=p(3c2—4c?)/ (cfes-1); (4.17)
w= (12 c2— 1) [ (e d—1); : {4.18)

K=p(c.2—4¢/3), (4.19)

riae p--koadduuient Ilyvaccoua; K -— 00beMHBIE MOV,

TTodaesple Meroib onpeietenns ¢, sjech e o6cyXRaamwTes; HX Xapak-
TCPUCTHKA W OPEACHLl NPHMCHUMOCTH uMeTest B psge pabor [White,
14963, Richarl et al,, 1970]. B vactosiiilee BPCMSl MHOIO BHHMANUA ylets-
eTCA YNVUIICHHIO MOJACBHIN METOIOB OTNpCIeNeHHs ¢s. Kaxk 1 8 0oablUIvH-
CTBC PCOCCACMUYECKIN METOLOB, Bo3HUKAeT Hpolieva poadyaaenus u pac-
HPOCTPAHCHIISA YePE3 TPYHT 110 BO3MOMKIOCTH YHCTBIX CHLHAMOB NMOMCPCHIIbIX
BOJHI, 321MCH X BCTYILIEHHE B CUOTBETCTBYIONIEll TOWKC M H3MepeHId
BPCMENN HX PACHPOCTPAHCHHST MEHKLY HCTOUNIKOM 3HCPIHH H TOUKOH pern-
CTPAUIN  BI0JAb COOTBCTCTBYIOMCro nyTH. llomeBnic MeToawl 06.1a1a10T
CBOHIMM TPCHMYLIECTBAMH, NOCKOALKY OHH HCIOCPEACTBEHUO BO3ALTCTBYIOT
HA PeATBHBLIC 1118CTLE OUPEACICHHON KOHPUIYPALNY, ¢ COOTBETCTBYIOLIH A
FPANHYHLIMH YCJAOBUAMU, OXHAKO OHM MMEIOT §I CEPhe3lible jIeHOCTATKH
B CBA3M C TeM, YTO IHEPTHS OT HCTOUIIMKA HA BXOIC OTPAHUYCHA M BbI3H-
BACMBIC 1e(DOPMALIH HMEIOT HHUZKHN YPOBEHL. AMMIHMTYIbl CABHTOBBIX ae-
dopmaunit, BBHISBIBACMbIE CHJALHLIMH KOA€OAHHSIMI DK 3CMJICTPACCHHAX B
cTabHALHBIX TPyuTax, MOryr upessimath 1073, B To Bpemsa kak ledopma-
iU, BO3UHKAIOUIMEe AOA JAefcTBHEM THNHYHON S-BOAHL(, HPH HOJEBBIX HC-
MBITAHHAX €7Ba NPeBHIIaOT YpoBuUH mopsaka 1079, @agTuuecknx waMmepe-
Huil, TOAVUCIHBIX IIPH TPOBCACHWH TAKUX ODBITOB, NOKAa HEMHOIO: 3Hade-
HHs fleopmaunii, 3aperucTPUPOBARHLIC B CKBAKHHAX B Tporecce TPOBCAC-
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HHS ONBITOB C HCNOAL30BaHHeM SH-CUrHAJOB, TEHepUPYCMbIX Ha 3CMHil
NOBEPXHOCTH, NMpuBefentt Ha puc. 4.42. B cBasy ¢ OTPAaHMYEHHOCTRIO dM-

nanTy AedopManuy IOAEBLIE H3MEPeHIs

MOTYT OBITh  HMCIHOAB30OBANBL

TOJIBKO A7 YCTAHOBaeHHS 3HAUcHHN Gmax (M. paszaed 4.2.2), MsMmcHcHUs
G, K2k QYHKUNY aMIIATYIB CABUTOBLIX ACPOpPMaNui TOre yposHs, KoTo-
PHH BOBHHKACT NIPH CHABLHLIX KOJMCOAHIAN, AOTKHLI ONPCACAATLCS U3 Jda-
GOpaTOPHBIX MCIbITAHTIL.
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B oTHoumeHHH 3(MCKTHRHOCTH PAa3JIHYHLIX METOAOB MOMKIIOQ OTMETHTH,
4T0 MCTOYHWK OyaeT reHepupowaTth S-BOJHH 0 TCX IIOP, HOKAa OH 11anpas-
JEHHBH, HCCORIAHCHPOBAHHEBI U aCHMMETPHUHLIH, DKCIICPHMCHTASLHO 1O-
Ka3auo, uTo 60bLUIAd YacTL CellcMMYeCKHX HCTOYIIHKOR O HEKOTOpoil cTe-
NCeHR odmaaacet sThmit croficTeamu. Ilpo6acva esoantes raapsHniv 00pazox

HEeZKCTATCIbHBIX

THTNOB BOJH,

HaCcKO0 IbBKO 3TO BO3MOXHO.

HeTOMHNKI FOPU3OHTAILHO TOASPHIOBAHHLIX NONepcudbix Boan (SH) oco-
BeHHO MPUANCKATEABHLL, NOCKOABKY OHI HMEIOT IPOCTYIo AHarpaMsy Hday-
qendfi, ¥ B TOPH30HTAJLHO CAOHCTLIX CTPYKTYPAX OTPA:KCHHE I UPCIOMIC-
uite SH-BOJMH Ha TOBCPXHOCTSIX Pa3jesoB NPUBOIAT TOJIBKO K HAPACTaWHIO
BOJH TOTO ZKC THIIE, ECTH MCTOYHHK HPEACTABIACT cOB0IT TOPHIONTAIBUYIO

CHAY, ACHCTBYIOUIYIO

na

[OBEPXHOCTH

JeMAN,  auarpamMMa l/l3ﬂy1-leHHI°l

SH-sonu 6yacT Takoi, Kak 10kazaHo na puc. 4.43. YA006HIM IICTOUHIKOM

MOMKCT CJVZKHTh TOPU3OUTAILHAA IAAHKA, KPEIKO MpHxKaTad
O1BOMY KOHIY KOTOPOH B PODHIOHTAILIOM HANPARJICHUH ylapsceTe
TOK WTIT Kayawuuiicsa rpya. HMavepenss nposoisites B cxBamiay, o

K 3eMae, no
MO0

10~

TOPBHIX PaCIOJIOMKCHbI a3 LEHTPp4d ILTAHKHD HENOCPCACTBeHIIOe BCTVILIEnC

SH-50/1B
KaTophie

onpejes
MOI'YT

seTcd

TOPHIOHTAJNbHBIMH
nepejiBUraToes BAOJL CKBANHIILS

JIATYHKAMHE  CeHCMOMETPOB,
Il NPHAKHMATLCA K ec

CTEHKC Ha AKedaeyMoll ravOine. s toro 4tode u3Mepewns Owini Gonee
E!(b(i)(".KTHBHLL‘.iH. QAUH HIH ABA YYBCTBHTEABHBIX AaTUHKE C.JTEAVET OPHEH-

TIPCGRATL HOPMAJSBHO K ,:LeﬁCTB}-'IOIIieI‘;I cude. C MOMOLLBIO 3ITOTO MeTOIa
BCTYIL €L SH-zonu Ha g1aunol .‘"Jl}’ﬁi!!l(‘. MOKET GHIThH JCIRO yCTanoeraeuo,

CCJIH YyaaplTh CHauagza 1o O0HOMY KOHUY [IaHKH,

IR 31oM 06PA3YIOTes JIBC BOHGL,
otpatuvivy. Ms-3a mannuns myyos 1 va ol BXOTROI IHCPTMIL HOTOUIHKS

a4 3aTeM L0 ADYTOMY;
B RoTOpulX  SH-ronebauusg apasiorcs
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BpeMs BCTYIUIGHHS IWIOXO Onpejensercs Ha raybusax Goaee 20—30 m.
7ot Merox, npeanoxenunit KoGascu [Kobayashi, 1959}, 6mn yaywwen
H CHCTeMaTH4yeckKH Hcnoabzopascs LIMMOE ¢ coTpyAnHHKaMHu Ans onpenene-
HES JAMHAMHYECKHX CBOIlCTB TpyHTOB B patione Toxuo [Kawasumi et al,
1966; Shima et al.,, 1968 a, b, 1969]. Boaee momueit resepatop SH-ponHb
C HCIOJIb30BAHMEM B3phiBoB Obli ompo6oaH Wlumoi u Ora [Shima and
Ohta, 1967].

XoTa nonepeysbie BOJIHB BePTHKAJbHO NOJMSPH3OBAHHOTO THNA RAIOT
6oJiee CNOXKHYIO AHATPAMMY H3JY4eHHH, OHH TaKXe HCHOMNL30BANHCh AJd
nsMepenuit momyas caeura [Ohta and Shima, 1967]. SddekTHsHOCTL
SV-UCTOYHHKOB, HCIOJbL3YIOLMX B3PLIBH, H3yyadach Xarropu [Hattori,
1972]. CocraBsienne 0630pOB NOJEBBIX METOJOB, MPEACTaB/AIOIIKX HHTepec
AJIS MHIKEHEPOB H 3aTpPardBalOlMX HEeTPHBHAIbLHLIE METOAb HAEHTHHKA-
UHH M uETepnperauuu, npuxaftexnt Jwloky [Duke, 1969] u MyhHu
[Mooney, 1974].

[ToacBble W3MepeHHsT 3aTyXaHus BOJH B TPYHTax HaxolaTcs NOKa
B crajuu sxcnepumenra [Kudo and Shima, 1970], u HaM npeicraBasercs,
470 HeoOXOAMMBl JaJbHeHIUHe cepbe3Hbe HCCHAeA0BaHWA ANA pa3paboTku
OPOCTHIX H HAKEXHBIX METOLOB, NPHTOXHHIX AJII NPaKTHYECKOrOo NPHMEHC-
HHA B HHXXeHePHOH ceficMOJIOTHY,

4.5.2.2. MexeTpanvoHHble HCRBITAHUA

ConpoTuBieHiie BHEJIPEHHIO 30HJIAa MOMET CHYXKHTb YA0OHON Xapak-
TepHCTHKOﬁ sy KJIaCCH(;)HKaHHH TPYHTOB B NOJEBHX YCJOBHAX H OLEHKH
ux Hecyuiefl crnoco6HOCTH TIpH NPOeKTHPOBAHHN dyHaamMeHTOB. Bomee Ttoro,
HECOMHEHHBIM MPEHMYLIEeCTBOM MEHeTPALMOHHBIX HCHBITAHUEA SBJASIOTCA MX
npocTota u xeuleBHaHa. CONPOTHBIEHHE BHEADEHHIO 30HAA MOXeT OhiTh
H3MEPeHO ¢ TOMOLIBIO PA3NHYHOrO DPOJA AUHAMHYECKUX WJIH CTATHYECKUX
KOHYCHBIX NeHerpomerpoB [Sanglerat, 1972] wunu ¢ npumeHenueM cras-
AApTHHIX 30HIMPOBOMHBIX YCTaHOBOK (SPT)*, kak 5To npenycMoTpeHo Cy-
WEeCTBYINEMHE HopMaTHBamMu ASTM D-1586. Hcuepnnsawiuuéi 0630p
COBpPEMEHHOr0 COCTOSIHHSL Bonpoca no ucnonb3oBanmio SPT cocraenen ge
Menno [de Mello, 1971]. [MonyasipHocTs nenoanszosanus SPT B npumene-
HHY K HHAKEHEPHO-CEACMOJIOTHYeCKHM HCCNeAOBAHHSAM OOBACHSETCS TeM,
HTO STOT MEeTOX IMHPOKO PAaCHPOCTPaHeH KaK CTAHAAPTHBIH MeTOA NOJEBHIX
HCNBITAHUA B CTPAHAX C BHICOKOH celiCMHYeCKOH AaKTHBHOCTHIO, KaK, HaPH-
mep, CIIA u fnorun. B pesynwTare yCTAHOBJERSHI KOPPEJSLHOHHbIE 3aBH-
CUMOCTH MeXRy AaHHbIMH SPT u ZnHamMH4yecKHMU CBOACTBaZMH TPYHTOB.
Ocobenno Gombuioe 3nauenne npuobpen wmerox SPT s vecnenosaxus
TIeCKOB (BO3MOXHO, XaXke HECKOJLKO NIPeyBeJHUEeHHOe) B CBSI3H C TPYIHO-
CTbI0, BEICOKOH CTOMMOCTBIO H HeHaAeXKHOCTBIO CYIIECTBYIOUIHX METOAOR
. oT60pa 00pa3LUOB HEHAPYLIEHHOH CTPYKTYPH ¢ GOJBUIMX riyOHH, a TakkKe
HHXe YPOBHSt I'DYHTOBBIX BOJ.

OGryHO ynoTpeGisieMblM NOKAa3arteideMm IS ONPeAENeHHd COCTOAHMSA
PHIXABIX TPYHTOB «in sifu» sBJfeTc] OTHOCHTeNbLHAd IVIOTHOCTH D, s
YCTAHOBJCHHA KOJHYECTBEHHBIX KOPpedsuHOHHBIX 3aBHCHMOCTEH MexX1y D,-
H CTadlapTHHM IloKasaTeseMm 30HAHPOBaHHA N nmo SPT 6m/0 BHIIOIHEHO
MHOXXeCTBO J1a00paTOPHBIX M HoJeBbix uccaesoBanuit [Gibbs and Holtz,
1957, Schultze and Mezenbach, 1961; Schulize and Melzer, 1965; Baza-
raa, 1967]. Haufonee yacTo Npu OLEHKAX CEHCMHUHOCTH HCMOMB3YETCs KOp-
peasuvodnHasg 3aBucuMocTb I'nG6ca u Xoabua, NOJyYeHHAas MO AAHHBIM

* Standard Penctration Test — cTaunapTHple NeHeTPAGHOHHBIC HCHDLITANUS,
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A2G0OpaTOPHBIX 3KCIEPHMEHTOB [ ABYX Pa3iMYHWX THNOB neckos. Owna
npHBeACHZ Ha puc. 4.44 BMecte ¢ APYTHMH 3MIUPHUECKHMH KPHBBIMHK, NO-
CTPOGHHBIMA /5l Pa3NVYHbIX 3HayeHn# OnToBOH Harpysku. B coBpevenHof
npaxruxe, ocofenno s CHIA, mpunaro Buuucaats 3uadeHus [, no koppe-
AANMOHHBIM KpuBHIM ['n66ca — Xoablla, ¢ HCNOJMb3OBAHHEM BeUIYMHBEL N,
noayyedHofi «in situ», a 3atewm .
133TOTOBAATL 06pa3lbl MecKa co-
oTBeTCTBYIOUEl maoTHocTH D,
AJIA NTPOBEEHHS AHHAMHYECKHX 50

N
60

| I
.
| |
. o | f 3
Ja60PATOPHHIX HCNBITAHHE, ! : P
N
Ora mpoileaypa MOKET BH- ! i (&
3B3Th KPUTHUECKHE 3aMedaHHus. i i |/
[Ipexpe Bcero, caMo TOHATHE l | ‘/'
«OTHOCHTERJbHARA NMJOTHOCTb» MO- 30 — l/ 7
JKET OKA3aThCA HEHPHMCHHMbIAL | ki ra
' v
AN ONPENRACHUS  COCTORHUN 5 L L s fe” o 40
FPYHT4 B €CTECTBEHHOM 3a.€ra- ly’/ Pl
win, Ilo caosam P. B. Tlexa P Y Ak
[Peck, 1971} «Bce amaosuans- 10 B RS S
e i I
HHE H 30/I0BHIC OTJIOXKEHHSA COp- EZ=E - | i

THPYIOTCA areHTaMH fnepeHoca u 0 —
oTsiaralotcs Takum ofpasom, yto 20
BHYTPH KaXJIOro 9/J1€MEHTAa pas-

Mep 3epeH foJjee WM MeHee 0i- Py, 444, DMnupuuecKie KOPPeFsIUIOHINE 33-
Hopofed, Baaronaps  4acTHIM  oHCHMOCTH MeKAY CTAHAIDTHEIM  TIOKAIATEACM
GayKTYauuaM  CkopocTelr xaw  owmupomamns (N), OwitosoR Harpyswoli (yH)
BOALL, TAK § BETPA 3AEMEHTH, H  OTHOCHTCABNHON  NaoTHOCTEIO (D)) mnecxos

u .o [Travenas. 1971].
OTOXKUBIIHECS ﬂpH AaHHOH KOM- a—Tu66c u Xoaenu (19573: 5 — Llyasuy u Mejoufiax
il

OVRHALHL KONKPETHHIX YCAOBNH, %1); ¢— My n Mensep (1963)
MOFyT OBbITb OYEHb MadabL. ..

Muade roBops, pe3yabTaThl ONpejeneHus HOKA3ATeNd TJAOTHOCTH HOAKHbE
ObiTh NMOJyyeHbl HA o0pa3uax, B3AITHIX M3 OJHOTO U TOTO XKe 3jeMenra. Ecan
Ke JaHHbIe, OTHOCAUIMECS XOTA Obl K ABYM 3/]eMeHTaM, CMeulaHpl, TO pac-
npeaeseHNe Pa3Mepa YacTHL B CMCCH OKAMKeTCS CYNIECTBEHHO HHLIM, UeM B
KaXA0M M3 COCTABIARIMNX. .. Hu cadoe maoTHoe, HH pIXa0e COCTOAMKE CMe-
CH He HMeCT HHKAKOTO OTHOUWEHHS K ILIOTHOCTH CROKEHUS PPYHTA B IPHPOA-
HBIX 3/eMeHTaX. [TOCKOMBKY NPAaKTHUECKH HEBO3MOKHO Pa3geinTs 00paslb
10 COOTBETCTBYIOWIUM 2/JeMEHTaM, 2 TAKKC H30eXaTh CMEIIEHII 34eMerTOB,
OUPEHQ/NTS XAPAKTEPHDIC 3HAYCHHT NMOKA3aTeds NJOTHOCTH AJA KaKOro-TH-
00 TPYHTA B €CTECTBEHIIOM 3271€TaHHN TaKUM cnocofoM HeBo3MaKHo. Io sToii
HPHUKHE TPYAHO OXHAATH, 4TO NIOKA3ATEIb IIOTHOCTH GYICT KOPPCIHUPOBATh
C OPOHHOCTBIO HJH CXHAMAEMOCTBIO PEANbHONO TPYHTA HJIH C €ro CKIOHHO-
CTBIO K Pa3KHMKEHHIO... BO3MOMKHOCTb WCNOJB30BATbL XapaKTepHCTHKY
TNIOTHOCTH B KayecTBe I[I0Ka3artesd CKAOHHOCTH IeCU2HOTO MaTepHana
K DaskHKEHHUIO CJeAYyeT OrPAHHYHTB JHINbL HCKYCCTBEHHBIMH HACHHIHBIMIIL
rPpyHTAaMH, TJle MATCPHUAJM XOPOIIo NMepeMellaH, Tak 4ro Jabopartoprute 06«
Pasuel UMCIOT Te e TPAHYJOMETPHYECKHE XapaKTePUCTHRI, 4TO I TPyuT
B MACCHBE>.

HonoatuteapislMu ICTOYRUKAMHA NOrpeuiHocTefi, 10 BCeR BCPOATHOCTH,
VIHSIOIEME HAa Koppeasudio mMexay N u D, a Takxe AHCTCpCHIO 3nave-
uuit N, SBAA0TCA MUHNMAMLHBIN W M2KCHMadabnblii BEC CYXOTO IPYHTE, He-
obxoaumpit axs owpexeacuus D, [Tavenas, 1971], a Takxe BRJIOUeHHe
B aHajiu3 60JbMIOro KOAHYCCTBA MatepHala M0 PasJHYIHBIM THIAM TECKOB
{de Mello, cit). Ecan paccyarpusats, nampnaep. xoppeasunwo Iu66ca n
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Xoubua, 70 Npeaeiabr BO3MOKIONO paccesHns 3HayeHuy Xak aas N, T1ak u
Aas D, TakoBH, YTO KOPPeKTHOe HCNOMb3ORAaHHE KOPPCASUMOHHON 3aBHEH-

MOCTH He NpHHeceT $0.kIIOH UPAKTHYECKOR 10AL3B (pHe. 4.45).
Takum o6pasoM, OKa3LIBACTCS, YTO BBelleHNe D, Kak MPOMCKYTOUHOI
TCPeMEHHOIT I ONHCAHHS eCTCCTBEHHOTO COCTOSAHMS TPYHTA CBS3aHO
C BHECEHHEM 3HAUHTCILIbIN,

N 2acTO HEIONYCTHMDIN mOorpeur-
50 . HocTen. Beaeactsne 3TOTO
"“'\q KOPPEAAI NI TakKiX (?B()ﬁ,c'!‘{’.,

43 ——'—‘r'-—'—— =T 4 Naw y(‘TOf"i‘ll’FBOCTh K WK -
! [ . // CROM MOARIIIKHOCTH jaslt

30 + CWJIOHIEOCTS K PauzRpEARemLo
BOMOHACHIIEHHA X necrOn,

20 CICAYET HCKath HEINOCPCACT-
BCHBO € IIOKA3aTCACM 30512U-

poBanis ;'\I; COOTBLTCTBY 0~
IHC ..'l&()()p(;’lT()pl!bi(‘ HCRAKITO-
HIIg JOJXKILL, HACKOJILKY HTO
POIMOXKHO, HPOBOGIAHTLCH

-
0 - -
20 30 40 50 60 70 80 9 100

« X e
D% odpasuax HCHAPYUICHHOT

CTPYRTY Dbl
Pue. 5. Bansuue onmbox skchepuventa da Np- Allaana  ConpoTABIEHIS

MOHEMOUTL  KOPPOIALHOHHON  2aBhenMocT  [nbdca A0HAMPOBAHHIO BOJOLACKHIIITEH-
1 NOIbLE MEKY CTAHIAPTHLIM NOKAZATEIEM 30H- ' )

anponanus (N) 1 OTHOCHTCALHOH MIoTacTho Nec- WPIN OCCKOB,  NOABEPTUIHN.A

xog () [Travenas, 19711, PAZKNKEHIO TIPH 5CMALTDs-
“{;/-:‘{i‘)l?ln:f'.-m1l-§}7cf9\lr‘—1 m ]:Jtl'r” m’“ u. X.(J.ﬂhui'\l’ ‘,1.1)1 CeHpaxy B Hunrare o FOK{I*
i’ . IENIEN PARBLL B0 BOAMOCIAKLGIO Paad)oct NHORH, MPOBALILICS 970!

MH uccacoBaTe st Bl
rare LIS H3YUeHNa H3MeUCHNT B IPYNTAX, BL3BAHHLIX CeHCMHUCCKHME KO-
debauusmMu, MOCHe 3CMIETPACEHHA OBLIO BHNOJHEHO NECKOALKO UEHCTPAL-
OHHBIX HCOHTAHMB HA yuacTkax, rae lipoduges mo aauspiyv SPT Owniil no-
crpoen upeasapnredavio [Ohsaki, 1966; Koizumi, 1966]. Peayauraror mno
0AHOMY M3 V1MaCTKOB MOKazanel Ha plic. 4.46, OTMeTHM, YTO DPHIXABIC MECKEH
B PE3yJbTaTe 3eMJCTPHCCHHS YOIOTHHIICH, B TO BPEMS KaK TLIOTHBIE 107-
BEPrAfnch paspuixdeninio. Moo qostoMy caurath, YTo Ha Kaxiolt raydHu-
He CYIMCCTBYET KPUTHNECKOC 3HAYCHHC CONPOTHRIEHS BLCAPEHING KOHYeA
Nip, ¥OT0OPOE 0CTACTCSI HOH3MEHPEIM BO BpeMs 3emacrpscenns. (Qcakn cupa-
BCAGUBO UPCAONONIL, UTO 3navenue Ny COOTBOTCTRYCT KPHTHUCCKOMY
RO3GMULHCHTY HOPNCTOCTH NOCKA Ha JLanHof ravéuue. Tlecox, nmewonini
sravenns N omike Nip, gorenuiadasbo neyerolinus 1, sofseprascnh aedop-
Maulny CABHIA HPH BUGPAUHA BO BpeMA 3CMACTPSCOHI, OYIeT HCHLIThi-
BaTh YILIOTHEHHE H YBeJaMUelide NOPOBOrG jAabJellnd. Kpusas 3aBHCUMOCTH
Myp 07 rayBansl, goayuendas Komiymy 13g rpyrtor 1Tdurarer, nokasaxa ua
puc. 4.47. Ius npakrnueckux ueneit Ocaxu [Ohsaki, 1970] npeasoxeno
npuGJaHIKeHI0e BpIpaenue

Nep=22, (4.20)
ric z —raybiia, M.

Tounoere 9TOro KPHTEPHA 3ABHCIT IJIaBHHIM 06pPa3sOM OT ANCIIEPCHH,
KOTOPYI0 MMeloT 3Havenna N IIpH TIPOBEIEHUN CTAHIAPTHHIX TeHeTPalHON-
HLIX HCOBITAHYUH; BO3MOXHOCTb TOI'O, UTO TPYHTH, Haxojislluecs Ha I.TyOH-
HC HCCKOALKMX METPOB H XAPAKTEPH3VIOUIHECH OTPHUATCALHBIM TOPOBBIM
JABJCHHEM, MOTYT NMOABCPraThCs PA3PBIXJIEHUIO TIDH 3€MJICTPSICEHHH, BLI3LI-
RaeT COMHENIst. NoTH HPlUBeIeHnblil KPpHTepH sipasercs TpySuiM # Gaan-
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PYeTCA BCErO JIMLIb Ha OAHOH cepull Hal,no7elnil, OH 3aCaAy)KUBAET BHLMA-
HHA, TaK KaK BK/IOY3€T BEJIYHHBI, HENOCPCACTBEHHO lI3MepsieMbic B OOJAe,
H COr/IaCyeTcsi ¢ Pe3yaLTaTaMHd MPOrHO30B, CACJAHHBIX HA OCHOBAHHH TEO-
PHH KPHTHUECKUX COCTOAHUMR.

IlockonbKy neneTpalMOHHBE HCHLITAHHA BLUTOJHSIOTCS 3HAUMTEILHO
qallle, yeM MOJeBble U3MEDPeHHS MOLYJA CABHIE, H3YYCHHE BO3MOXKIBIX KOP-
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Tabanuya 4,111

YucnoBbie 3HRAUCHHS TIapamerpos ypasnenun (4.21)
{Ohsaki and Iwasaki, 1973

K .

Tan rpyura a 4 xuggad:::::::ﬁ::l
TlecyaHLC TPYHTLL 630 0,94 0.852
TpyHTH NPOMEKYTOUHOTO THRA 1182 0,76 0,742
CBASHEIC TPYNTH 1404 0. 71 0,92
Coyatur Ge3 pasmelenus Ha THIL! 1218 0.73 0,888

PEASIIHOHHBIX cBszell Mexay G uw N Ha OCHOBe HaHHBIX, TNOJYYaeMbIX
«in situ» s THOHYHGIX TPYHTOBBIX YCJOBHH, Becbva monesso. Ha ocxore
OfMKUPHOrO ClleKTPa AAHHLIX, MOJYUYEHHBIX B SIMOHUM Ha y4acTKax CTPOM-
TeNhCTBA BHICOTHBIX coopyxenu#t, Ocakn n MBacakn [Ohsaki and Iwasaki,
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1973] BHINOAHAAM CTATHCTHYECKMI aHaNB3 AT THIHYHLIX FPYHTOB OCHOBA-
unii. Koppensunonrnas 3aBHCHMOCTh NPHHATA B caeaywilte#i dopMe:

G=aN®, (4.21)

YpcnoBbe 3Haueuns Kospouunentos ypaeHenust (4.21), npuBeaenHsic
B Taba. 4.111, 6bayu BLUMCIEHH METOAOM HauMeHbIUKX KBanparoB; G Bbi-
paxeHo B T/M2.

QOcolGeHHO TecHass KOPPeNSUHOHHAS 33aBHCHMOCTb HalaojgaeTca AR
CBSI3HBIX TPYHTOB. B craThe paccMOTpPeHB H JpyrHe BHAB KOPPeasilHOH-
HHX 3aBHCHMOCTEI!.

4.5.2.3. Or6op obpasuor

OT160p 06pasnoB ¢ HeHAapPYyiIEHHOH CTPYKTYpPOH NBJAATCA BaXHCHHmINM
WAroM B BHINOJHEHAH JI0060H HCCAEA0BATENbCKON MNPOTrPaMMEl, BKIIOHAIO-
wef JaGopatopHuie HcOblTaHus. B AMHaMuke rpyHTOB 06pa3nbl HEHAPYUIEH-
HOH CTPYKTYpHl TpebyloTcss OOBIYHO AAs ONPeme]eHHA MOAYJNH CABHra, 3a-
TYX@HHSI MJAH ANA HCCAEI0BAHHA CKJIOHHOCTH HeCBA3HHIX TPYHTOB K pas-
JKIDKEHHIO HJH UHKIYecKol moaBuxkuocTh. OG30p CTAHIADTHHIX METOAOG
ot6opa ofpasucs npisoantes B pabote [Hvorslev, 1949]. B To Bpems kak
u3BJedenne o0pas3lloB CBA3HLIX TPYHTOB HEHapPYIIEHHOH CTPYKTYPH CTAj0
GoJiee MJH MeHee NDHBHIYHOM onepaumeli, MerToibl oTéopa 06paslioB BOIG-
HACHIUICHHBIX [IECKOB NOKa elle He 3acJAYXKHBAIOT joBepus. Hamexnwi, 1o
ofuieMy MHERHI0, PpoG0OTOOPHHK AJIS BOIOHACHILEHHBIX NECKOB CAPOeK-
rupoBas DBuwonom |Bishop, 1948}, 8 nacrosiulee BpeMs HCHNONBIVIOTCH
TaKXe IOpIIHeBble TPYHTOHOCHL 3 nucTOH-cemNiepnl [Castro, 1975].
Heauss npeiioRnTh Kakoi-Aub0 OZMH THI TPYHTOHOCA, NPUTOAMBIT ZAR
Bcex cayuyaes; Hanbodee NOAXOARIUHE NTPoOOOTOOPHMK B KarKj0OM KOHKper-
HOM cayyae T0MKeH BHOpaTh HHKEHEP-TeoIor.

Eciu 107%HB OHITH BBHINOJAHGHH AWHAMHYECKHE HCIBLITAHHA AJS MHC-
CJACAOBAHHSI UHKAHYECKON NOJNBHXKHOCTH, pasinyus B ciocobax orbopa
06pa3uoB M Aerandx NPOBEJEHHS ONBITA MOTYT IIPHBECTH X CYIIECTBEHHOM
pasHuue Pe3y/abTaToB HCmBITagIi. Jlo cuxX NOp, HecMOTpPs Ha HacyLIHYio
HeoOXOAUMOCTb, CHCTeMAaTHYECKHX HCCHeAOBaHUN pactMaTpuBaeMoil npo-
GaeMbl B 3TOM acnexrTe He NPOBOAWIOCH. [IpexBapHTeNbHblE Pe3yJabTAThI,
uonyyeHusle Kacrpo [Castro, 1975], ykaspiBaior, yro 6Onblias 4acth cy-
LIECTBYIOLIHX METOAOB 0TOOpa 00PAa3uU0B fecka HHUXKEe YPOBHS® TI'DYHTOBMX
BOJ Jder 3HAYHTEJbHOE 3aHHXKEeHWe BeJHUHHBL NJOTHOCTH |, Takum obpa-
30M, NDHBOANT K 33HHMCHHIO OllEHOK CONPOTHBJSHHS 3THX I'PYHTOB MUK~
YECKIM HCHBITAIHS M.
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I'nasa 6
CEACMHAYHOCTDL

JI. 3CTEBA
Nuxenepubifl uucturyT, Haunonanphull yHusepcureT
Mexcnku, Mexnko

6.1. O MOAEJNAX CENCMHYHOCTH

PaunoHalabroe OOGOCHOBAaHHEe HHXKEHEDHBIX pPeLICHHH B CeHCMHYeCKUx
pafioHax TpebyeT KONHYECTBEHHOTO ONMCAHKA ceicMuuHocTH. Takoe omuca-
Hue A0JKHO COOTBETCTBOBATh CHOcOGaM erc aljbRelilllero HCNOJb30BAHUS:
B HEKOTOPHIX CayuasiX HeoOXOAMMO AaTb OJHOBPeMEHHBIH APOTHO3 OXHiae-
'MO# UHTEHCHBHOCTY B Pa3HbIX MCCTAX, B JPYIHX -- AOCTATOUHO NPHBECTU-
1e3aBICHMBIE OLEHKH BO3MOXKELIX 3HOCKTOB 3eMIeTPACEHMH B KaMIOM U3
paccMaTpuBaeMblX DaHOHOB.

Bropast Moxenp NPHroiHa AJst BHIGOPA pacdeTHBIX NMapaMeTpOB HHIK-
BHAYaJabHBIX KOMIIOHEHTOB pPErHOHAJLHOH cHCTeMbl (KOMILIEKca COOpyKe-
Huii B MacwtaGe paioHa wiM CTPaRb), KOPAa OTCYTCTBYeT ARHOE B3AHMO-
NeACTBUE MEXKIy peakiunefi Wi MNOBPEKICHHAMH pPRAA NONOOHHIX KOMHO-
HEHTOB H.JAH .1106bIM K3 HUX H cUcTeMoH B Uedom. MueiMup croBaMu, oHa
FIPUMEHSIETCS, €CAH NOBPEKICHHS HiAH OTPHHATEJbHOe BO3lefCTBHe, OKa3u-
BaeMoe Ha CHCTeMY 3€MJCTPSCEHHEM, MOXeT PacCMaTPUBATBCA JMIUL KAk
CYyMMa 0Tepb HHAHBHAYAJNBHBIX KOMIIOHENTOB,

JhunefiHast 3aBHCHMOCTE, MCXKY CTOMMOCTBIO H IIONC3HOCTBIO, OIPa3y-
MepaeMas RPH HCNOJb30BAHMM BTOPOH MoOJesdy, He BCCIJAa NPHMEHHMA.
Taxos, Hanpumep, clyua#l, KOrla 3HAYNTEJbHAA UYACTb HAUHOHAALHOTO (0-

TATCTBA UJAH TNIPOUIBOAUTENBHBIX CHJI COCPCAOTOUCHA Ha OTHOCHTE/bHO - .

V3KOH TEePPHTOPHH HJIM KOrAa paspyllieHle JKH3HEHHO BAXKHBIX KOMMYHH-
Kaluit MOXeT NOMEIIATb NMPHHSATHIO CPOYHBIX Mep M OKa3aHHIo MOMOGIH
HeMeMJIeHHO nocte 3eMJuerTpsiceHus. Onenka pucka AJid Bcell pPerHoHaNb-
HOH CHCTeMBl B 3TOM Cliyuae AONXKHA 6a3HDPOBAThCA HA CEICMHYECKHX MO-
AeasiX NepBOro THIA, T. €. Ha MOIEJAX, KOTOPbI¢ 1al0T TMPOTHO3 WHTEHCHB-
HOCTH KaXXioro 3eMJIETPSICCHHSI OJHOBPEMEHHO /1M HNECKOJNIBKHX YyJaCcTKOB.
Aas uenell BeIpabOTKH PENICHHS HENMHEHNOCTL 3ABHCHMOCTH MEKIY CTOH-
MQOCTbIO U MOJNE3KOCThI0 MOXET OBITh yUTeHa NOCPEeICTBOM AaNeKBATHLIX
MaclITaOHEY Npeo6pa3oBaHHH. 3T MOAENM HHTEPCCHB TaKXe LiIf
CTPAaXOBBIX KOMMAHHH, KOTAa [OJNMKHO OLEHHBAThCA pACHpeResieHue Beé-
POATHOCTEN MAaKCHMAJBHBIX NMOTEPb B JAHHOM palioHc B JaHHBI OTPe30K
BPeMeHH, _

K kakoi Obl KaTerOpu# HH OTHOCHJAach lpofjema ceflcMIuecKoro
PHCKa, ona TpeGyeT NpeacKasaHHs paclnperescHHI BeposiTHOCTeH ompefe-
JEUHBIX XapakTepHCTHK KoJebBanuil rpyrra (TaxuX, Kak nixoBoe yckope-
illie  HJAM CKOpOCTh, CHEKTPaJbHAS IWIOTHOCTb, CHCKTPBI PEAKIHH HIH
CHeKTpel ®yppe, ANHTEJIbHOCTB) Ha JNAaHHOM YUaCTKe IPH eLHHHYHOM
TOJYKE HAKW MaKCHMaJbHhiX 3HAYEHHMH HEKOTOPBLIX M3 3THX XapaKTepHCTHK
TP 3€MAETPACEHHAX, KOTOPHE TIPOH3OWJM B TeYeHHC AAHHOTO OTpe3ka
BpeMeHu. Korxa paccMaTpusaembili HHTepBa/Jd BPEMEHH paciliHpsercsa 10
GQCKOHB‘!HOCTH, pacnpenegeHue BepOﬂTHOCTeﬁ MAaKCcHMaJ IbHOFQ 3HAUYEeHUs%
AANHOHA XaPAKTEPHCTHKM NMPHOIIKAETCA K PACOPEILICHHI0 er0 MAKCHMaTb-
HO BO3MOXKHOTO 3HaUYeHud, nOCKOJ]be pasfibie CUCTeMBY MM NOACHCTCMAE




%VBCTBHTEJNbHB K DA3JIHYHBIM XaPaKTePHCTHKAM KojcOaHuil, TepMuH «Xa-
PEKTEPHCTHKA HHTEHCHBHOCTH» OyJeT HCro/b30BaThCsl B STOH raase s
©Ho3HAYEHHR 0CoG0ro mnapamerpa HWAH CHCTEMB TapaMerpoB JABUKEHHS
TPYHT4, BHI3BAHHOTO 3€MJETPACEHHEM, B TEPMHHAX KOTOPOTO JOJIXKeH Aa-
paThCs MPOrHO3 peakunu. Takum o6pasoM, KOraa Mul HMecM J&10 ¢ BEpO-
sITHOCTBIO DPA3PYIIEHHs COOPYXKeHus, HHTEHCHBHOCTL MOXKET OBITH OXapak-
-TePH30BAHA DA3JMYHBIMH HapaMeTpaMH, B Pa3HOH CTeNeHH CKOppenupo-
BAHHBIMH C peaklueii COOPYXKeHHs -— OPAHHATON CIeKTpa peaklHu 3a co-
OTBETCTBYIOLIH DepHON TIPH RAHHOM 34TYXaHHUH, TNHKOBHIM YCKOpeHHeM
14N THKOBOH CKOPOCTRIO.

HudopManuy, noayuaeMold TMPH HHCTPYMEHTaJdbHbIX HabJIOZeHHAX Ha
J0KaJbHOM Y4acTKe, HeAOCTAaTO4HO AJfA OLEHKH paclpeleJeHHs BEPOSATHO-
creff XapaKTePUCTHK MAKCHMAJbHOH HHTEHCHBHOCTH, NOITOMY HeOGXORAHMO
N0Jb30BATLCS TaKXe Cyﬁ'bEKTHBHbIMH OUeHKaMH HHTEHCHBHOCTH 3eMJIeTPHA -
CeyHil MPOWIOro, a TaKXKe MOAedgMH JOKaNbHON CeHCMHYHOCTH H Bupa-
JKeHHAMH, CBA3HIBAIOIIHMH XapPaKTePHCTHKH HHTCHCHBHOCTH C MAaTHHTYIOH
M PaccTOsHMEM N0 HCTOYHHKA. Mojenn JOKaJbHOH CeHCMHYHOCTH ONHCHI-
Baw®Tcsl OOBIYHO BBIDAXKEHHSIMH, CBA3LIBAIOLINMH MArHUTYIBEl 3eMJeTpsace-
HIY B JaHHBIX O6’beMax 3eMHOH KODEl C MEPHOAZMU HX TNOBTOPAEMOCTH.
B 6oapmuHCTBE cayuaeB Tpebyercs Gojee AeTaslbHOE OMHCAHHE JIOKaJbHOM
CelicMHYHOCTH, BKJIOUas OLEHKH MaKCHMaJdbHO# MAarHuTynbl, KOTopas
MO¥eT GHTb reHepHpoBaHa B 3THX oObeMax, a TakKxkKe BEDOSITHOCTHHE MO-
Aean (MONeNH CAy4adHHIX [POUECCOB) BO3IMOJKHOH HOCAENOBATENLHOCTH
celicMHYECKHX TOMYKOB (C MarHHTYAaMH H KOOpJAHHATAMH).

B Hacrosieli riaBe pacCMaTpPHBAIOTCH Das3/JHYHble ITANK NPOHERYDbI
ONeHHMBAaHHS CeHCMHMYECKOTO PHCKA Ha y4acTKaX, Tlle BMECTO NpPAMBIX HH-
CTPYMEHTANbHBIX HaOMOAeHHE CEeHCMMYHOCTH TNPHXOAUTCH HCNONbB3OBATH
uHvio MHGOPMaNulo: onpejesieHHe INOTeHIHAJIbHBIX OYAaroB ceflcMHYecKol
AKTHBHOCTH B M3yYaeMOM paHOHe, IOCTPOEHHe MATEMAaTHUYCCKHX Mogesed
SOXaAbHOH CeACMHUYHOCTH, HHAYHHPYEeMON KasKAblM 04aroM, OLEHKH BKJaJa
KaXI0ro 04ara B CelCMUUECKMHA PDHCK Ha AAHBHOM yyactke, CYMMHMPOBaHHe
BKJ2J0B Da3/iHUHbLIX OYaroB M CONOCTaBJieHHe HHMOPMAUHU O JOKAABLHOR
CelICMUUHOCTH OT OYaroB, PAacnOJOKEHHHX BO3JIE yYacTKa, ¢ JaHHBIMH
UHCTDYMEHTAABHBIX HJIH CYOBeKTHBHBIX OWEHOK HHTEHCHBHOCTEN, Habio-
JaBIJHXCH HA yyacTKe.

Brlmteonncanras 110C/eOBaTebHOCTb II1T0B NPE/NONATdeT HCIOMbIO-
Banye HHQOPMAUMR H3 HCTOYHHKOB pasjHuHOoro xapaxrepa. [loayzaemas
1ipr 9TOM KOJH4YeCTBCHHAs HH(pOpManus oObIUHO BecbMa HeonpegejeHHa.
Caenopatenbro, TpeGyeTcs ee BEPOATHOCTHAS ONUEHKA, XOTS MMeloIHecs
AauHple He Bcerjla MOTYT ObiTh NpejcTasleHbt B BUAE OTHOCHTEJBHLIX 4ac-
TOT HCXONOB 3KCnepHMeHTOB. Tak, reosiori onpefesioT MAaKCHMaJdbHO BO3-
MOKIYI0 MaTHUTYAY AJs N2HHOrO paiioHa, OCHOBBIBafCL HAa pasMepax reo-
~IOTHYECKHX KaTacTPod, WMEBIUHX MeCTO B NPOHIOM H 3KCTpPanoaupys Ha-
Omonenys mo ApyrHM pailoHaM, KOTOpLIc MO HMEIOWHMCS JAHHHIM MOXKHO
CYHTaTh CXOAHBIMK C H3YYaeMBIM; OYEBHIHO, HTO nNoJydaeMble TPH 3TOM
OUEHKH HeomlpejledeHHbl, H CTeNeHb HeONpPereTeHHOCTH CJEL0BaI0 Obl NpH-
BOZNTL BMecTe ¢ Haufojdee BepOATHHIM 3HAYEHHEM OIEHMBAEMOTO mapa-
MeTpa. Coeaya 1o 5TOMy NyTH, HeKOTOphle TeOMH3HKH BBIYHCARAIOT 3HED-
TI10, KOTOpasi MOMKeT BbICBOOOXKAATLCA NPH eJAMHHYHOM TOJIYKE B JaHHOM
Da¥OHe, Ha OCHOBE HEKOTOPLIX KOJHYECTBEHHBIX NDeANOJIONKEHHH O pasMe-
Pax oyara, aMTIAUTyle AUCAOKAUHH 1 CODOIIEHHOM HANDSIIKEHHH, COIMIA-
CYWOILUXCS C TEKTOHUYECKHMH MOREJSIMH DPerHoHa, H ONATh NPOBOAS CPaB-

HCHHSA ¢ pervoHaMH, 06JaNalOIHMH CXOAHBIMH TEKTOHHYECKHMH XapaKTe-
PHCTHKAMH.



HeonpeeneHHOCTH, BO3HHMKAIOUlHE NPH OLCHKAX OMUCaHHOFO BbiHie
THNA, OGBIYHO YPE3BLYANHO BEJHKH: H3yueHHe COPOLICHHOTO HampsKeHHs
H MariuTyibl B HEKOTOPHIX PAaHOHAX PacnpOCTpaHenNs PA3PLIBHBIX NHCJIO-
kanuii [Brune, 1968] nokaabiBaeT, uTo ecd COPOUICHHOE HanpaXKeHHe He
CAMILIKOM BCJIHKO, Ouar He JOJXKeH OLIThb OueHb O0ubIUMX Pa3MepoB, YTCOL!
FeHEPUPOBATL 3eMJeTpAceHHe ¢ MarHuTyno# 8,0 n Oosee; 3TH HccacioBa-
HUA DPAKTHYECKH OTPAaHMUYMBAIOTCH NPOCTEHIIMMH TUNAMM [epeMellenHi
no pasnovam. Takum o6pasom, He OYeBHAHO, YTO [Jsl NOTEHHHAJBLHO BO3-
MQ2KHBIX B J2aHHOM paﬁone MATHUTY/J BCEeraia MOXHO BBCCTH pasyvHsnie
rpandiel. Eciiy Ke 370 u yapactes cacnaaTh, TO Takie rpaguubi 6yayTr noc-
TAaTOUHO BbLICOKHMH, IO3TOMY TIPOEKTHPOBATH COOPYMXKEHHA C pacHeToM Ha
COOTBETCTBYIOUIHE XAPDAKTCPUCTHKH HHTCHCHBHOCTH 3KOHOMHYECKH HeBbI-
rOAHO, 0COOEHHO YYHUTHIBAg, 4YTO BepPOATHOCTh [OABACHHA TAKHX HHTEHCUB-
HocTell B OJamkKafiueMm OyayineM uHemesuka. ITockodbKy HCONpeleaeHHOCTH
TIpU pacueTc MAKCHMAa/bHO BO3MOMHBIX MATHHTYA H JAPYIHX NMapaMerpos,
ORpEeREeNAIONX 3AKOH NOBTOPSEMOCTH, MOTYT OHITL TaK jKe BaiKHBI, Kak H
HX CpejlHHe 3HAUEHUS 1pU pa3paloTKe PalHOUAJbHBIX NMPOEKTHLIX peilenui
8 YCJIOBHSX CEHCMIHYHOCTH, OHU JIOJXKHBI OKIThb PAacCMOTPeHkl B SBHOM Biile
W YYTeHbl NYTEM BBEAEHHs] COOTBCTCTBYIOIIHX BEDOSITHOCTHBIX KPHTEPHEB.
Orcwoga caeayeT BBIBOJA, UTO OLEHKH TapaMeTpoB ceficMuuHOCTH, Gaznpyio-
HIMXCSl 1A AIHBIX TeO)H3HKH, IOJMKHB COMPOBOKIATLCS COOTBETCTBYIO-
ILUMI MCPaMH HEOPCACACHHOCTH.

OHEHKH CeHCMHUECKOTO PHCK2 4YacCTO OCHOBLIBAIOTCH TOMbBKO Ha CTATH-
cTHYeCKOH #BdOpMauMu (HaO/JIONEeHHBIe MAaTHUTYIbl ¥ KOODJHHATLI THNO-
enrpos). Korja 370 Tak, 3HauHTeAbHAs1 4acThb OBIMMPHON reodU3HUecKOl
AHGOPMALHK YIYyCKaeTCsi B BEPORTHOCTUBIN NPOrHO3 1deTcs Ha OCHOBE 8HI-
60pKH, XOTOpast yacTo GbIBaeT MajaON 1 HeHAaLeXHOH, 0COGEHHO ecan fe-
pHOJ Hab/I01eHUH Mad 1O CPABHEHUIO ¢ HePHONOM TIOBTOPSAEMOCTH 3eM.je-
TPACCHUH, CROCOOHbIX NPUYHBHTbL 3UAUUTEJbHBIE lOBPCKICHHSA IaHHOH
CHCTeMC. ’

IlpenaaraeMbllt 3dech KPHTEPHE OpeImoJgaraeT CoUeTaHHe ONHCAHHEIX
NIOIXON0OB ¥ PalliOHaJibHOe HCIIOJNL30BAHKE BCell MMelonlelics HH(PODMALHH.
CyTh ero COCTOMT B HCHOJIb30BAHHH TEONOTHYECKHX, TeO(hH3HUECKHX H BCeX
APYTHX AOCTYHHBIX HECTATHCTHYECKHX AAHUBIX A7 BHIPABOTKH CHCTEMb
aJbTEPHATHBHBIX TPEANOJOKCHUHA, KacaloliXesd MareMaTHuecKOl MoAenn
(Mozeny caysaliHOro npoieccd) CCHCMHUHOCTH B paiiolle J1aiHONO O4ara.
MuOXeCTBY THIIOTE3 NPUIMCHBACTCS IIEKOTOPOC HAavajbiOC pAcCTpeleseHte
BePOATHOCTEH, 2 3aTeM Mg YJYVIIEHHS 3TOH BCPOSTHOCTHOR MOIENH HC-
OAb3yeTCst CcTAaTHUCTHUYecKass WH@opmanus. Kpurepufi OCHOBBIBaercs Ha
npHMenesny TeopeMbl Delteca, Ha3biBaeMoil TakXe TeopeMoil BeposTHOCTEH
runote3. ITocKo/bKY OUeHKH PHCKAa B 3HAYHTEJBHON Cremend 3aBHCAT OT
NPHHATBEIX MOAeJell y4YacTBYIOIUHMX TeO(U3UTeCKAX NPONEeCccOB H 3ITH INPO-
LeCCH B Da3HBIX 30HAX 3€MHOH KODH M3BECTHB C DA3JHYHOH CTENeHBIO
Heonpeﬂe:zemlocrn, Hamy OHEeHKH 6}_’,‘.1}”[‘ IIOJY4YeHbl 43 CTOXACTHUQCKHX MO-
dedeii ¢ HneonpeneleHHBIMH HapaMcTpaMyu. HacKolbKO 3Ta HeomnpejneaeH-
HOCTh MOXKCT OHITH YMeHpUI€eHa, 34aBUCHT OT Ol‘paH]-ll!CHl'lfiI, HaKJTa,E[bIBaQM‘bIX
BOSMOXHOCTSIMH CYWECTBYIOUIHX 'eO(hHINYECKHX METO10B, & TaKkKe OT VCH-
ZHH, HanpaBacHHLIX Ha c6Op ¥ HHTEpupeTanyio reodH3Hueckoll ¥ CTaTUCTH-
ueCKOl HH(OpMaUwnH, ITO SKOHOMMYecKasi npobiema, KoTopyio GOpMaibsHO
HJAH I-‘l)edJOpMaJIbHO CICAYEeT pemarb ¢ INOMOWhIO KpuTEpHCB TIPHHATHA pe-
HI€HHH B YCJAOBHAX HeonpeaeJeHHOCTH.




6.2. SATYXAHHE HHTEHCHBHOCTH

Kprtepnu 1451 OLEHHUBAHMA BKJAAJa NOTEHUMAJIbHBIX CEACMHYECKHX
0YaroB B CYMMAapHVI0 BEJHUHHY DHCKAa MU ONpele]eHHOTO yuYacTKa Hc-
NMOJBL3VIOT BHIPAXKEHHA 34aTyXaHHf HHTEHCHBHOCTH, KOTOPbIE CBA3LIBAIOT
XapaKTePUCTHKH HHTCHCHBHOCTH € MATHHTYAOH M DacCTOSIMHHeM A0 KCTOU-
HHKA. B 3aBHCHMOCTH OT Ope/noJgaraeMoro HCNno/Jb30BaHHA HPOTHO3HPye-
Mble XapaKTePHCTHKH HHTEHCHBHOCTH MOFYT ObiTb BbIPAMEHB Pa3/HYHBIMH
crocofaMu, OT TAKOro cyOGbeKTHBHOTO JIOKa3aTessl, KAK HHTEHCHBHOCTb 1O
moAHGUIHPOBAHKON HIKajge Mepkaany, A0 KOMOuHALKH B3 OAHOH HJH He-
CKOMBKHX KOJHYSCTBCHHBIX Mep COTpsacaeMocTd (cM. IvT. 1).

TlpensoxeHo HECKOJIbKO Pa3JHYHLIX RBHIPaxXKeHuil AJs OUEHKH 3aTyxa-
1HHA X3dpaKTEpPHCTHK HHTEHCUBHOCTH ¢ PAacCTOSAHHEM, OAHAKO OHH ILIOXO
coraacylotess Mexy coboli [Ambraseys, 1973]. DTo MPOUCXOLHT YACTHUHO
BCJEJICTBHE DACXOXICHHI B MeTOXaX Oonpejelelus IEKOTOPHLIX uapaMer-
POB, UACTHYHO HM3-3a PA3HUILl B JAMANA30HAX H3MEHEHHA AHAJH3PYEMbIX
BCJAHYHH, DeaJbHLIX OCOOEHHOCTCH pacnpocTPaHEHHd BOJH B Te0.J0ryue-
CKHX (OpPMAUMAX, 3aJeTralollAX MeX1y 0YaroM M HccHelyeMBIM Y4acTKOM,
pa3JaHuHA upeo().rlanalomux MEXaHH3MOB COTPACEHHMS, a2 TaKxe B CHIIY 'pa3—
JUYAS BU/JIOB AHAJAHTHYECKUX BLIPAXKEHHH, NPHHATLIX ANpPHOPH.

Doabmasi wacTh HCCAEJOBaHMIE 3aTyXaHUsi MHTEHCHUBHOCTH Kacaercsa
npencKkalanuga CCHCMUYECKHX XapPaKTEePHCTHK A CKaJbHBIX HNOPOA HIK
TREPALIX IPYHTOB, H MPEANOJATaT, YTO TH XaPAaKTEPHCTHKH, MOLUDHIIU-
poBaHHble B BHAe (AKTOPOB YCHJAEHHS M 3aBHCANIME OT YacTOThl, MOTYT
ABUTLCST OCHOBOfl /I BLIYHMCAEHHA NX aHaAJOTOB [ PHIXABIX TPYHTOB.
Habmwonenus 32 BAWSHICM CBONCTB TPYHTOB Ha MOBPEMIEHUS, NPHUUHSE-
Mple  3eMJeTPSCEHHAMI, NMOATBEPKAAIT NPEANoNOKeHHe O TeCHOH Koppe-
JALAR MeXXNy THOOM MeCTHDLIX TPYHTOBBIX yCJIOBI/Iﬁ H HHTEHCHBHOCTRBIO
cotprceHnst. OIHAKO NONBITKY aHAMNHTHYECKH NMPOTHO3HPOBATH XAPaKTepHC-
THKY KO/icOaHHH PLIXJIOTO IPYHTA IO J14HHLIM, MOJYYEHHBIM AJS TBEP/IBIX
I CKaJbHBLIX JIOPOI, MOKA ie yBeHdaduch yeuexom [Crause, 1973; IHHud-
son and Udwadia, 1973; Salt, 1974], 3a nckaioyeHHeM HEKOTOPHIX OCOGBIX
ciayuaes, Kak, Haupumep, B Mexuko-Cutu [Herrera et al, 1965], rae
MECTHBIC YCJOBHS COOTBETCTBYIOT AOTYILIEHHsiM, NMPUHHMAeMbIM B paMKax
OGBIYHBIX aHAMUTHYeCKHX Mogedeit. CAcAyOIMHA pa3ien NOCBHIHEH IIPO-
THO3y MHTEHCHBHOCTH AJsl TBePAEIX TPYHTOB; BJHsSHHUE MECTHBIX FPYHTOBHIX
yeaopuit obeyxaaeres B ra, 4, '

6.2.1, 3ATYXAHHWE HHTENCHUBHOCTH B CKAJIbHbLIX I'PYHTAX

Korna wusocciictsl (MHHHH, COCAWHSIONMMNE TOUKH PABHOA HHTCHCUBIIO-
CTH) 145 A3HHOTO TOJYKA NMOCTPOEHLI 110 3HAYEHHUAM WHTEHCHBHOCTH B
O UIOPOANLIX IPVHTOBLIX YCJOBHSIX, B YaCTHOCTH AJ8 TBEPABIX (ILTOTHBIX)
TPYHTOB vy CKaALHBIX DOPOJ, OHH HMeKT B IPyGOM NPHOIMIKEHUH 2.0~
THYECKYIO OPMY, 2 OPHEHTHPOBKA COOTBCTCTBYVIOLIHX OCed 1aCTO KOppe.TH-
PYeTCq ¢ A0KaJbubiMH MJAH  DErHOHAJLHBIMH  3JeMeHTAMH  CTPYKTYpPBE
{prc. 6.1—6.3). B uexoropnix paiionax, HanpHMep BOIH3H OCHOBHBIX Pas3-
J10MOB Ha 3anage CIIA, 3Th 3aKOHOMePHOCTH XODOLIO H3BECTHBI U KOppe-
JAHUHE HaCTOJNBKO OUEBHALBI, YTO IO3BOJHIOT INPOTHO3UPOBATL HHTEHCHB~
HOCTL Kak B OaHMXKHell, Tak W B JaipHeH 30HAX B TePMHHAX MaTHHTYA H
PACCTOSIHUI [0 CEHCMOTeHePHPYIOUIEro PasyioMa HJAM [0 UEHTPA THXKECTH
06beMa, BHCBOGOXK 4aI0IIEro snepruio. B npyrux pafionax, Takux, Kak BOC-
TOuHay yactp CIIA u Génpwas yacth MeKcHKH, OKa3blBaeTcsi, 4TO H30-
CeHCTBI 34KOHOMEPHO BHITSITHBAIOTCA B HaNpaBJeHHH, ABJISIONIEMCH (BVHE-
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Puc. 6.1. HzoccficTe sevnetpsicenns, ¢ MaruuTyaoh 6,5, Mexuko, 26 aerycra 1959 r.
(18°27" ¢. w., 94° 15" 3. n.) [Figueroa, 1963].
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Puc. 6.2. OpuedTHPOBKA H30celcT Ha foro-soctoke Coepnnenusiy Llltaron [Bollinger, 1973].
! — 3NAUNTHYECKHE HIOCEHCTB, 2 — KPYLOBEIE n30CEiCTH € BRICTYRAMH; J — KPYFOBMe H30CEHCTH




uHeil IMHIEeHTPaAbHMX Koopauuar [Bollinger, 1973; Figueroa, 1964].
B 3TOM Cllydyae HHTEHCHBHOCTbL CJIeAYyeT BhRIPaXaTb B BHAe (DYHKIMH Mar-
HHMTYIb!, KOOPAHHAT HCTOYHHKA M TOUKH Habmopenusi. B Goapiueii wacth
PafiOHOB MHPa HHTEHCHBHOCTL NPHXOAUTCH NPOTHO3HPOBATb B BHJAe Gosee
MPOCTBIX (M MeHee TOYHBIX) BblpaKeHHH, KOTOPHle 32BHCHT TOJILKO OT Mar-
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Pac. 6.3. HMsoceiictet Kanudopuuu [Bolt, 1970}

RITYAB W PAacCCTOAHHS TOYKH OT MHCTPYMEHTA/AbHO OIPEAeJeHHOrQ THIO-
Lentpa. IlpuyuucH 3TOrO ABJASIOTCS HELOCTATOUHOE 3HAHHE TEKTOHHUECKHX
VCJIOBHA W OrpaHHYeHHOCTh uH(opMaluu, Kacawilefics obbema, H3 KOTO-
POro MPOUCXOAHT BHICBOOOKIEHHE IHEPTHH HNPH KaXKJ0M TOMUKE.
CpaBHeHHe CKOpOCTel 3aTyXaHuUst HHTEHCHBHOCTEH B TBEPAKX TPYHTAx
AR 3amajHoON M BOCTOUHOH uacTeit CeBepHON AMepHKH OGHAPYKHIO CHCTe-
MaTHuecKyl pasHully Mexay Humu [Milne and Davenport, 1969]. 3to
HCTOYHHK OCHOBHBIX M 4acCTO HeusGeXHbIX HEJOCTAaTKOB, KOTOPHMY CTpa-
Aaer Gosbllas HACTb BHIPaXKEHMH, OMHUCHIBAIOMIMX 34TyXaHHE HHTEHCHBHO-
CTH, NOCKOJAbKY OHH 0asupyloTCs Ha pPasHOPOAHHIX [AAaHHHX, COGpaHHLIX
B PA3AHYHBIX 30HAX, W NIPY HX HCAO/b3OBAHHH NOAPA3YMEBAeTCs, 4TO uHeM

A e d



MéeHblle H3BECTHO O BO3MOXKHBIX CHCTEMAaTHUECKHX OTKJOHEHHSX, XapakTep-
HBIX A5 JaHHO 30HH, BCJEACTBHE CKYAOCTH MHPOpMALHH, TeM GOJAbIIKY
BeC NpHAaerTcs MPOrHO3aM, OCHOBAHHBIM Ha HaOG/IIONeHHAX.

6.2.1.1. MoanduuupoBanHan WKAJIa HHTEHCHBHOCTH MepKanaun

Ananuz WHTEHCHBHOCTH N0 MOAHN(HUHPOBAHHON WiKase Mepkajan B
TBEPIBIX TPYHTaX NPH 3eMIETPsCEHHSX, KOTOpHle NPOM3OLLIM B MekcHke

3a nocacanue 10 Jer, NPHBOAMT K CIeNVIOINEMY BLIPAXKEHHIO, CBI3LIBAIO-

Heyy Marauty1y M, runouenrpanbhoe paccrosHne R (B KM) H HHTEHCHB-
woeth [ [Esteva, 1968]:

1=1,45 M—5,7 log;o R+7.9. (6.1)

TMorpeminocTh 1pOruo3a, onpejensemasl Kak PasHOCTL MCXKAy Habuio-

Ji@eMOll H BplUHCJAEHIOH HITEIICHBIIOCTLIO, HMEET pacrpefedehie, OJH3KOe

X HOPMaJLHOMY, C BEJHUHHOM CTaHAAaPTHOTO OTKMOHeHHS 2,04, uto o3Ma-
yaer, yr0 HAOGAIEeHHOE 3HAYEeHME HHTEHCHUBHOCTH MOMET O0Ka3aThCH Ha

CIHNHNIY GodbliIc HaH MCHBbIHE, HeM npencxasam{oe €e 3HaueHHe, ¢ BeposAT-

noctblo 60%.

6.2.1.2. TluKoBbie YCKOpPEHHA M CKOPOCTH

L]

B macrosmem pasfene GynerT ONHCAHO HECKONBKO HCIOJb3YeMBIX Bbi-
paXeHHi, cpaBHeHHe KOTOPBIX IIOKaXeT, ¢ KaKOH OCTOPOXKHOCTBIO CJAERyeT
TNOAXOAHUTh K HX MPAKTHYECKOMY IIPUMEHEHHIO,

3aTyxauue NHKOBHX YCKOPCHHH H3Y4aJoch B II€CKOJIbKMX paifoHax
CIHA Xaycuepom, KOTODHIi TMPeICTABHA CBOH pe3y/LTaThl Tpaduueckw
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Puc. 6.4, I 1eaas3HpoBaHuLic JHHHH, OrpaHHUYHBAOUIHE NJONMIAM C DA3IKYHOR MHTEHCHB-
noctbio coTpsicenuit [Housner, 1569]
Pyuc. 6.5. Tlaomaay, HCOLITWBAOIMHE COTPACEHHe ¢ yckopenwem x n % oT ¢ u Go’see npH
TOMYKAX pazanuanoit marumtvas [Housner, 1969}

{Housner, 1969], ucnonbsys 3HaueHns A1WHB paspeiBa (KOTOpas, B CBOK
ouepenn, sirdsietcs (QyHnkuHeH MarHHTyAb), GOPMbl H30CEHCT H IAOIIajeH
COTPSICEHHH ¢ HMHTEHCHBHOCTAMHM, NPCBHILAKLMIUMY 3a4aHHYIO BelHUHBHY
(puc. 6.4 u 6.5). Ox mokasaj, YTO Ha s3anajHOM IobepeXbe HHTEHCHBHO-
CTH 3aTyXalT OGHICTpee, yeM B OCTAJBHOf YacTH cTpaHu. Pesysnbrar .cpas-
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HeHUSA XOpOILIO corjacyercs ¢ RanubiMu Muana u dasennopra [Miln and
Davenport, 1969], xoTophle BHIOMHUIM aHAJOrHUHbI aHanu3 Adsa Kadansi.
Ha ocHOBe HafJ0feHHH 32 CHJIbHBIMH 3eMjeTpsceHHsaMH B Kaaudopaun
u Dpuradckoi KosymMOuH OHH BbIBEJIH CAEAYIILYI0 (GOPMYyJy JUIsL IHKUBOTO-
VCKOPCHHS @ B A0JIAIX YCKOPeHHs1 CBOGOJAHOTO NakeHHs

alg=0,0069 e!6M/ (1,1 et M4 R?), (6.2)

rne R — SNHLEHTPadbHUE PacCTOsAHUE, KM. YCKOpeHHe u3MeHsieTcs NpHOIU-
3UTENbHO KaK eb®*MR-2 npu Goabwmux R w Kak e®™M, korma R mpubimxa-
eTcst K HyJio. DTO oTpaxcaer A0 HEKOTOPOH CTENeHH TOT (aKT, YTO SHeprus
BLICBOOOXKAaeTCd He B EIHHHYHOH TOYKE, a4 U3 HEKOTOPOro KOHEUHOro
ofbpemMa.

Hanbpeiilune ucenenoanus Jssewnopra [Davenport, 1972] npusean
ero K CJaefylolleMy BHpPaMcHHIO:

alg=0,279 084 /R164, (6.3)

CraTuCTHYECKass TIOTPeIIHOCTh 3TOr0 ypaBHEHHs H3y4YaJach B INpex-
HOJIOXKEHHH JIOTADH(DMHUYECKH HODMAJIbHOTO PpaciipeielieHUsl BepOSITHOCTCH
OTHOWIEHHs] HaOd0AaeMbiX YCKOpe-
HHA K BBYHcCJAeHHBIM. [as nary-

1000 ——— —r —

paJIbHEIX JorapudMoB 3THX OTHO- i EM=8 3

[IeHH# CTaHAapTHOE OTKJOHEHHE X R\

cocrasuyo 0,74. 500 >, N Tm=s [
Scresa 1 Buanagepne [Esteva \\‘\ —

and Villaverde, 1973] ua ocHoBe

aKceJeporpamm, NMpUBeAeHHbIX Xal- \ \

cowom [Hudson, 1971, 1972a,b], < R\ N

HOAYYMJH CJAEJAYIOUIHE BHIPAXKEHHst -\:\;\ ,

JAsi  TYKORBIX YCKOPCHIH H CKO- 100 | \\‘:\ N 5 .

pocren: o F \\ NN \s\ % .

alg="5,7 €934/ (R+40)2; (6.4) > 50 I \‘\ - \\\Y\ =\ N ]

v=32eM/(R+425)17, (65) o NN \\\‘;\

rie U—UWKOBAsi CKOPOCTb, cM/c. = ANNAR

OcranbHble 0603HaYEHHA Te Ke. : N 4\ 2
Crangapriioe oTKJAONCHHC HA- AR

TYpanbHOro Jorapuma orHowe- 5 o N Y

HHA HaOMOAACMbBIX W BBIYHCJACHHBIX - AN\ ]

uHTeHcHBHOCTEH  pasno 0,64 i i A\ N ]

yckopennt u 0,74 — i ckopoc- 5 \\ NS

teil, Cyass mo »>ToMy mapaMmertpy, N7

ypamuenns (6.3) u {6.4) npegeras- o o X o

JSIOTC B PABHOUN CTeNEHH HafeX- o &

HbiMH. OgHakKo, Kak IM0KasaHO Ha

puc. 6.6, MX cpenHue 3uaueHHs B

Puc. 6.6. CpaBlenne HECKOAbKHX YDaBHEn:Hi

HEKOTOPHIX WHTEPBAIa: - SaTyXaHud.

H PLIX pBaJjax CymiecTBeH 1 — [Esteva, Villaverde, 1973]; 2 — [McGuire,,

O OTJIMYGOTCH. 1974); 3§ — [Davenport, 1972]; 4 — [Milne, Daven-
3a HckMOUeHHEM ypaBHeHus Porh 1989 Cnaowmue awmin — M-8, mrprxosui

M=6

(6.2) Bce mpHBeseHHBIE BbHINE BHI-
PaXKCHUS ABJSIOTCS IPOM3BEACHUAMH ABYX QYHKUHE: (yHKIHH OT R H QyHK-
mun or M. Taxkaa ¢opma, npueMaemas B Tex CJIydasiX, KOrjga pa3sMepsl HCTOY-
HHKA, H3/yyalollero SHEPTHIO, MaJbl N0 CPaBHeHHIO ¢ R, OKa3wIBaeTcs
HCTIPUroaHOM, KOrfla Mbp HMeeM JeJ0 C OuaraMH, pasMepbl KOTOPBIX HMEIOT
TOT Xe MOPSA0K, UTO THIIOUEHTPaJbHBEIE PACCTOSIHHSA, MAKM TIPEBBINAOT 1l

TRO



XoTsi MOrpewHOCTH ypaBHeHuWii (pacnpefeseHlie BepOATHOCTEH OTHOLIEHHS
HabaaaeMplx H NPeACKa3aHHBIX 3HAUeHHH) ouennBanucs [Davenport,.
1972; Esteva and Villaverde, 1973], nx 3asucumocts 0T M # R ne ananu-
3uposataco. [Tockonexky olenwkH cefiCMHYECKOTO pPHCKa BeChMa YyBCTBH-
TeJbHB K BIlY YPaBHelNHst 3aTyXaHus B 067acTH GONbWHMX MAarHUTYA M
KOPOTKHX PAacCTOSHUH, Heo6XOoAMMO NPOBelEeHHe jaibuellHINX HccaegoBa-
HHUH, KOTOpble NO3BOIHIH Obl YTOUHHTL 3TH BLIPAXKEHUA B YIHOMAHYTOM
HHTCpBAaNe M QUEHHUTH BausuHe M u R Ha norpemuocru nporHosa. Wadop-
Malyud O 3aNHCSAX CHAbHEIX KoneGaHuil, BO3MOXHO, OKaXeTCs CKYJHOH AJs
3THX MCCACAOBAHUH, M, CAEAOBATENbHO, HX NPHIAETCH NPOBOAKTL HA OCHOBE
aHAJIHTHYECKHX MM (DH3HUECKHX Moje/el 3apOXK,CHHS U PACTPOCTpaHEeHNs
ceficMuyeckHX BoJH. HecMoTps Ha To, UTO B 3TOM HampaBieHUH B NOCAel-
Hee BpeMst JOCTHTHYT 3KaunTenbHblit mporpecc [Trifunac, 1973], pesyan-
TAThl TAKOTO MOJAC/JHPOBAHHS €/1Bd JIH CYLECTBEHHO TOBJUSAIOT HA NPaKTH-
KY OL€HKH CCHCMWYECKOr0 DHCKa, NMOCKOJBKY OHH OOBLIYHO HJH HEH3BECTHH
HHXKeHepaM, NPHHHMAIOUWHM COOTBETCTBYIOLUUE PCINEHHS, NJH HEeJO0OUeHH-
BaloTCA.

6.2.1.3. CnexTp peaxuuu

[TukorOC ycKOpeHHe U CMelleHHe SABASITCH TOBOJBHO XOPOINMMI HH-
AHKATOPaM# PCAKUMH CoOpyXeHnil, o6/analomux OTHOCHTENbHO OUeHb Rbi-
COKHMH MJIH O4YeHb HHU3KHMH COOCTBEHHBIMH 4acTOTamu. [THKOBas CKOpPOCTh
KOppeJsiupyer ¢ peammei«’l CHCTEM, MMeEIOWHX cpeJHUHe HepHOALL, JIO Kappe--
JALHS 3Nech MeHee TecHas, YeM Y NpPeABAVIIMX NapaMeTPOB, eCTECTBEHHO
MO3TOMY (POPMYJIHPOBAThL OLEHKY CEHCMHUECKOr0 PHCKAa M KPHTCDHH HHMKE-
HEPHOrO pellenMst B TePMHHAX CIIEKTPadbHBIX OPAHHAT.

Ilporro3  cmekrpa peakuu Ajsi JaHHOH MardHTyAbl H THIHOUEHT-
PanbHOrQ PaccTOsHUA (UAK PACCTOSHHA OT TOUKH AO Pa3jioMa) NpeicTas-
JseT COB0H OOBYHO JBYX3TanHBIA Lipollecc, B COOTBETCTBHH ¢ KOTOPHIM
BHAYaJle OLEHHBAIOTCH IIHKOBLIE YCKOPCHHS, CKOPOCTH ¥ CMEUIeHHH, KOTO-
phle 3aTeM HMCIOJAb3YIOTCA KaK HCXOIHble BENHYHHBl Jig NPOrHO3a OPLHHAT
cnekrpa peakund. JlonmycTuM, 4TO BTOPOH WaT 3TOTO Npouecca MpeacTaB-
JleH onepauieft ys =Yg, TIC Yy — OPAMHATA CHEKTPA DEAKLUHUH LIS JaHHOTO
€CTECTBEHHOTO [epHOJla M Ko3pdniuentTa 3aTyxaHus, Yz — Napamerp
(Taxo#l, KaK, HanpHUMep, MUKOBOE YCKOPEHHE HAK CKOPOCTh), KOTOPHIH MO-
¥*KeT ObiTh NoJdy4yeH HENnOCpelCTBEHHO ¥M3 3aMHCH /ITAHHOro TOJYKAa He3aBHCH-
MO OT JIHHaMHUYeCKHX CBOICTB CHCTeMbl, PeaKlHsi KOTOPOH IPOTHO3HpYyeTCs.
Hasg naupix M H R Yg — cayuakinas BeTHUYHHA, TaK Ke KaK H Ys/Yg=0;
CpelHee 3HAa4YeHHe H CTAHIAPTHOE OTKJAOHEHHE Ys 3aBHCAT OT CTaHLapTHHX
OTKJIOHEHUH Yy U o H OT Ko3bhdunuerRTa KOPpPeNalHH MeXNy STHMH Tiepe-
MeHHHMH. KaK nokasaHo BhlIIe, Yy MOXHO IPOTHO3HPOBATH JIHIIE ¢ GOJb-
IIOK CTeNeHbl0 HCONPENeeHHOCTH, 1acTo ¢ Oojbiiel, uyem ys [Esteva and
Villaverde, 1973]. Koadduuuent Baprauvu ys ana ganueix M u R Moxer
ObITh MeHbLIE, 4eM KO3(D(HUHEHT BapHALHH Yg, TOJALKO B TOM CJyuae, eCly
& H Yg CKOPPEAMPOBAHBI OTPHUATENLHO, YTO OGHIBAET QOBOJLHO HACTO: YeM .
GOabile OTKJIOHeHHEe HAaGJIOAAeMbIX 3HAUCHHA Yg OT OXKUAAGMBX A% TaH-
HBIX M ¥ R, Tem Menbllie, N0 Bcell BEPOATHOCTH, 6yaeT . MHBIMHE ClIOBAMH,
OKAa3bIBaeTCA, uTO B JNANA30He CPeJHHX COOCTBEHHBIX NEPHOJOB OXKHAae-
Mbl¢ 3HQYeHHs CICKTPa/bHLIX OPAHMHAT IIpM HAHHBIX Ko3(p(PHIHEHTax 3aTy-
XaHMs MOryT OblTh NMPEACKA3aHbl HeloCPeiCTBEHHO B TepMHHAX MATHHTYH
H THIOHEHTPAJbHBIX DACCTOSIHHE € MeHbiled (MM Mo KpafiHed Mepe pas-
HOH) CTemeHbIO HEONpeleJe¢HHOCTH, YeM Ta, KOTOpas mpucyllla onpepese-
HHUSIM IHKOBBIX CKOPOCTefl. B HHTEDBAAAX OUAHR KONATKUY UAU AU mwrr.




HbIX COGCTBEHHBIX NEepPHOAOB NHKOBbHIE aMmAnTyasl KoneGaHui TpyHTA M
CHEeXTpPaJibHble OPAHHATH OJH3KH H HX CTAHAapTHbie DOTPEIIHOCTH, TaKHM
o6pa3oM, MOUTH PaBHLL '

Maxk-Tyaiipom [Mc Guire, 1974] noayueHo ypaBHeHHe 3aTyxaHus I.1d
cpelHuX 3HAYEHHM M ~PA3JHYHBIX KBAHTHJEH YCJIOBHOIO pacrpefefeHHs
BEPOATHOCTEH OPIMHAT CIEKTPa peaKuuH (T. e. npu naHHEX M u R) 1as
1aHHBIX COGCTBEHHBLIX MEPHOMOB ¥ KO3 (PHUHEHTOB 3aTyXaHusi. DTH Bbipa-
JKEeHHs 1IMEIOT Ty XKe (opmy, 4To u ypasHenMs (6.4) m (6.5), vo ux mapa-
MeTpbl MOKa3BIBAIOT, YTO CKOPOCTH 3aTYXaHHS CHEKTPaJbHLIX OPAHHAT Cy-
ULeCTBEHHO OTJHYAIOTCA OT CKODOCTeH 3aTyXaHHS NHUKOBBIX YCKODEHHH WM
ckopocteii. Hanpumep, Mak-TyafipoM ycTaHOB/eHO, 4TO MHKOBasi CKOPOCTh
3aTyxaer npornopunoHanpHo (R+25)~"%% B TO BpeMs Kak cpefHee 3Haue-
HHe KaxylleHcs CKOPOCTH JJia coO6CTBEHHOTO Nepuofa | ¢ M KospdHuuKeHTa
satyxauna 2% ymeubmaerca nponopunonambuo (R+25)7%%% Jru pesysb-
TaTel OOBSACHAIOTCA XapaKTepOM HU3MEHEHHS HAacTOTHOTO COCTABAa B 3aBUCH-
MOCTH OT R ¥ NIpPUBOAAT K BBIBOAY, YTO OTHOCHTEJLHYIO CHEKTPajbHYIO
CKOpPOCTh CJAEYeT paccMarTpHBaTh Kak QyHKuMio M u R,

TaGauuna 6.1
Ypasuenns aaryxauun Max-Tyafipa y=b,100:M (R-+25)~%s

. v — _
b b, 5 llllgl'}I? Ba;‘::rﬂ?fy
@, rax 472.3 0,278 1.301 0,518
o, CM/C 5,64 0.401 1,202 0,696
d, e (],393 0,434 0.885 0,883
Hesaryxawmie cueKTpaJdbubie KAXKYIHCCA CKOPOCTH
T=01 11,0 0,278 1.346 0,941
0.5 3.05 0,391 1,001 0,636
1,0 0,631 0,378 0,549 0,768
2,0 0,0768 0,469 0,419 0,989
3,0 0,083 0,564 0,897 1,344

CnexTpanbHbe Kaxkyll

HEeCHd CKOPOCTH

¢ satyxauunem 5Y%

7T=01 10,09 0,233 1,341 0,651
0.5 5,74 0,356 1,197 0,591
1,0 0,432 0,399 0,704 0.703
2,0 0,122 0,466 0,675 0,941
5,0 0,0706 0.557 0,938 1,193

B ta6a. 6.1 npusenens ypasHenus satyxauuss Max-Tyaiipa u ux K030-
(HUMeRTH BapHaluuM A8 OPAHHAT CHEKTPOB KaXylleAcA CKOPOCTH H NH-
KOBBIX yCKOPEHHM, CKODOCTH ¥ CMelleHHs rpyHTa. CXoJAHHE YpPaBHEHHS Bhiv
Begenn Jcrepa H Buasasepae [Esteva and Villaverde, 1973], no ¢ ueanio
NPOrHO3HPOBAHHUN JHIIL MAKCHMYMOB OXXHRAEMBIX CHEKTPOB YCKOPeHHA H
CKODOCTel, He3aBHCHMO OT MEeDHOJOB, CBA3AHHHX C 3THMH MaKCHMYMAMH.

PaBHHTE/IBHOTO AHAJIH3a OTHOCHTE/JLHOTO KaYecTBa MPOrHO3a MO ypasHe-

HHsiMm Mak-I'yaéipa 1 DcreBa H BrasiaBeplle /s pas/IMyHBIX HETepBasoB M
1 R He TPOBOAMIOCE.



6.3. IOKAJIbHAS CEMCMHUYHOCTD

Tepmun «JOKajibHas CefcMHYHOCTb® HCIOJNB30BAH 3/eCh AJA 0603Ha-
YeHHs CTEeNeHH CeHCMHUYeCKON axTHBHOCTH B J{aHHOM OGbeMe 3eMHOH KOpHL.
KoanuectBeHHO OH MOXeT 6biTh ONHCAH € TOMOIIBIO PasJHUHBIX KPHTE-
pHEB, KaXIblii H3 KOTOPBIX HeceT Pa3HOe KOJHYeCTBO HHGpOpMalHu. Boab-
1ast 4acTh HCNOJb3yeMblX KPUTCPHEB OCHOBAHA Ha HCTOJL30BAHHU BEPXHHX
rPaHHL, MAruHTYA 3eMJeTpscCeHHi, KOTOPBle MOIYT BO3HHKATb B [JaHHOM
cefiCMHUecKOM Odare, Ha KOJWuecTBe 3HEPrHH, BeicBoGOKaawilelics HpH
TOJUKAX M3 eAHHHUB 00beMa 32 €IHHHIY BPeMeHW, HJH Ha Oojee HeTasb-
HbIX CTATHCTHYCCKHX OMHCAHHSAX npoueccad. -

6.3.1. YPABHEHHWS MOBTOPAEMOCTH MATHHTYNQ

YpapncHust, CBSA3BBAIOILHC MarHHTYAbl 3eMJETPACEHHH C HX TNOBTOpRe- .
MocTbio, noayueHsl I'yrenGeproM u Puxrepom (1954) nns oTiesbHbIX pe-
- ruonos 3emau. MX pesyapTathl MoryT OHITb DpeACTaBAeHbl R CJAelyiomel

dopme:
A=ae "M, (6.6)

rae A— CpeaHee WHCJIO 3eMJeTPsiceHHH Ha eiuHuMuy o6bemMa B eIHHHNY
BpEMEHH, MMEIOWHUX MAareuTyay, npepntmairomyio M; o H B perHoHalis-
Hble KOHCTaHTB. & IIMPOKO BapbMPYyeT OT TOUKH K TOUKE, YTO OYEBHAHO H3
KapTbl 3NMHUEHTPOB, MOKa3aHHOH Ha puc. 6.7, B T0 BpeMs KaK P ocraercs
B OTHOCHTe/IbHO Y3KHX IpeiesiaX, KakK NokasaHo Ha puc. 6.8. M3 ypas-
HeHdst (6.6) cJoexyeT, 4YTO pachpemejeHHe 3SHEPruH, BoIcBOGONKAANO-
meHcs Npu TOTYKE, Oyenb OJM3KOe K TOMY, KOTOpoe Habaiogaercs B
npouecce 06pa3oBaHUsi MHKPOTPEIHH Ha JabopaTOPHBIX 06pa3uax passiny- -
HBEIX THINOB [OPOJ, HCIBITBBACMbIX NPH NOCTENEHHO' HAPACTAIOUWIMX HATPSH-
KeHuAX cxatust wiam usrubGa [Mogi, 1962; Scholz, 1968]. 3nauenns @,
onpejeascMele B 1a00paTOPHH, HMEKT TOT JKe MNOPS/IOK, YTO W 3HAYEHHSA
ITOTO mapaMeTpa, moJyiaeMble NpH 06paboTKe NAHHLIX 3eMJAETPSICEHHH, .
¥, KaK Obi10 NMOKa3aHO, 3aBUCAT OT OAHOPOJHOCTH 06pasnoB H HX cnocob-
HOCTH K JIOKa/JbHOMY paspylucHHio. Tak, B HeogHOpOLHmIX ofpasuax H3
XPYIKHX MaTepHaJoB pa3pymIeHHI0 TNpPeIHIecTBYET MHOXKECTBO MEJIKHX
TOJIYKOB, B TO BPeMs Kaxk B OLHOPOXHBIX 06pa3liax H3 MJIACTHYHLIX MaTe-
PHAJOB YHCJO MEJKHX TOJYKOB OTHOCHTEJNLHO Mano0. 3TH CIy4ad OTBeYaloT
COOTBETCTBEHHO OOJIBIIMM M MaibiM 3HaueHusiM f. ABTOpam He U3BECTHO
KaKHX-IH0O OGUIHX COOTHOIUEHHH MEXAy BeJHYHHOH § W reOTEKTOHHYECKH-
MH OCOBEHHOCTAMH CeHCMHMYECKHX pEerHOHOB: CJOKHOCTb KOPOBBIX CTPYK- -
TYp H TPajHeHTOB HanpspKeHUH NPENnsaTCTBYET 3KCTpPanoJAixy Jabopartop-
HBHIX pe3y¢‘1bT3TOB, a CTaTHCTHHEeCKHe Ha6J[IO}18HHﬂ, NpOBEACHHBIE B OTXENb-
HbIX OTHOCHTEJBNC MajblX 30HAaX, Kak NPaBHJAO, HEAOCTATOYHH /IS yCTa-
HOBJIGHHS JIOKAJbHbIX 3HauyeHHH B. Puc. 6.8 nokassiBaer, uTO AAA OUeHb
'ﬁonbmunx MarHATY1 HaGmojaeMas 4acTOTa 3eMJIETPACEHHH HHXe Npe]cKa-
3aHHoH no ypasHexHwo (6.6). Kpome rtoro, Posen6aiorom [Rosenbiueth,
1969] noxkasamno, uTo B He MOMeT GbiTb MeHbllue 3,46, NMOCKOJILKY 3TO 03Ha-
4ano Obl BbljeseHue GeCKOHEYHO GOJILILOrO KOJHYECTBA SHEPTYH 38 eIHHH-
uy Bpemenn. OnHaxo Ha puc. 6.8 BHAHO, 4TO 3HaUEHHA B, KOTODHIE MOJyua-
I0Tcsl B pesyabraTe noafopa BeipakeHus supa (6.6) dakruuecku mo Ha-
O/II0aeMpIM JaHHBIM, OKA3HBAIOTCS MEHbIne, YeM 3,46; clie0BaTebHO, AJIS
OueHb BbICOKMX 3Hauenuin M (npuG.Iu3HTENbHO Gosee 7) B COOTBETCTBHH
CO CTATHCTHYECKHMH JaHHBIMH KPHBasi ROJKHA Oblja Obl H3rHOaTbes BHH3.

[ToMumo dopMyan {6.6) Oulin NpeaIoKeHn H Apyrue ypaBHeHus C
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uesaplo Gosee TOYHOrO OMHMCAHHA HMEKONIHXCH JAHHMX O MNOBTOPAEMOCTH
maruuty [Rosenblueth, 1964; Merz and Corneli, 1973]. Boapmas uacte
“X TaKXe He MO3BOJISeT YCTAHOBHTb HAJHYHE BEepXHEH I'PAHHIbLI BeJHYHHBI
MarduTy[bl, KOTOpasi MOXKeT OblTb reHePHPOBaHA [IAHHBIM HCTOYHHKOM.
HecmoTps Ha OTCYTCTBHE TOUHBIX OLIEHOK /IS BepXHel rpaHHUB, NpoGiaemy

ee CYINeCTBOBAHHA H 3aBHCHMOCTH OT

E[atm)] reOTEKTOHHYECKHMX XapaKTepPHCTHK ouvara
500 . r 060#TH Henb3d. JleicTBUTENIbHO, HA KOH-
\ mmi’;:;::mm 21?5 Henuuy Bepxuﬂeﬁ TpaHAUB OCHOBaHA

: NpaKkTHKAa CEeHCMHYecKoro paHoOHHpOBa-

100 ™y ANBITHHCKUA N - .
: « oeron mmm; ;';g aug B CCCP [Gzovsky, 1962; Ananiim
H )

£ o LGEHCMIIHOCT | et al, 1968}, kpome TOro, BO MHOIHX
) \ N\ CTpaHax pacyeTHble CHEKTPh AJA BeCh-
g By Ma BayKHBIX COODYXKEHHH, TaKHX, Kak
- N | AAepHBIE DEARTOPHI HJH 6oJblIe M10-
. b -{ THHBI, OOBIYHO BHIBOJSITCS C YYETOM
] R TPeANONOKEeHH O MaKCUMaJbHO — BO3-

MOXKHON HITEHCHBHOCTH HJA JaHHOro
' yuacTka. B KauectBe Tako# HHTEHCHBHO-
% CTH HPHHHMAETCSI OOLIYHO MAaKCHMAdb-
YN \ Hoe ee 3HayeHue JJH 3TOT0 V4acTKa, ec-
;N‘ \ JM CYHTAThb, YTO B KAXKJAOM M3 NOTEHUH-
> aJbHBIX OYArOB TCHEPHPYETCS 3eMJETPS-
o
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CeHHe ¢ MaruuTynol, paBHOH MAaKCH-

. MaJbHO BO3MOXXHOH MAarHuTYHRE AJS AaH-

- \ HOro o4ara, u NpuTOM B HauGoJee He-

£ [a(M)]=atveAM 6aaronpusitHoM wmecre. Jlpu wenoabso-

0,001 Ll . BaHHH TakKOro Kpurepus o0blYHO He yHe-

h RPN 7 g g M 19 JAAETCH BHHMAHWA HH HGO"ITPCIICJICHHOCTH

' : MakKcHMalbHO BO3MOXKHOfi  MATHUTYIMI,

Puc. 6.8. Ceitcmuunocts Maxposon HH BEDOSTHOCTH, C KOTOPOH 3eMJerpsce-

[Esteva, 1968] Hue TAaKOH MAarHUTYAH MOXKeT NpoH3CH-

, TH 32 JaHHHil Nepuoa BpeMeHu. HeoG-

XORUMOCTh QOPMYAHPOBATL PCLISHMHA, CBA3aHHDIE ¢ CefiCMHYECKUM DPHCKOM,

TaK, YT0OH yuecTb 06a 3TH MOMEHTA —— M BepXHHe IPaHHUEl MAarHHTYA, H HX

BEPOATHOCTH, NPHBOJAAT K YPABHEHHSAM IMOBTOPAEMOCTH MarHATYZ, CJeAyIO-
Liero BuAa:

001

TTT%

ALG*(M) apu M <<M<CMy
h==!AL npn M<<M;, (6.7F
0 npn M>My,
rae M. — MHHHMa/nbHAaA MArsHTyIa, BKAAJ KOTOPOH B OLEHKY PHCKA sBAA-
€T cylllecTBeHHHIM; My — MakcHMalbHO  BO3MOXHasg  MarHHTYZAAs
G* (M) — nononnntenbuas KyMyJSTHBHAS (GYHKIHA Dacupese/icius Bepo-
ATHOCTeHl MArHHTYJ OPH YCJAOBHH OcyllecTBieHHs coOwmitHa (Mz=M.). B
vacTHOM cnyqae G*(M) MOXKHO NpeACTaBHTL B CJAENYIOLIEM BHIE, NPHFOL-
HOM IN5i aHaJNHTHYECKHX BLIBOAOB:
G* (M) = Ag+ Ay exp (—BM) —Ay exp [— (B—p1) M1, (6.8
rie
A0=Aﬁ] exp [—B (Mu—/w;,)],
Ar=A(B—B:) exp (BML);
Ay=AB exp (—BiMy+BMy);

trra




A=[p{l—exp [—B:1 (My—M_)}} —p:1{l —exp [-p (Mu—M.) ]}]~".

Ecan M crpemurca Kk M,, supaxenue (6.7) cBoAuTCA K BLIPAXKEHHIO
§6.6). TloaGop noaxonsumux snaueHuit My u B mosBonsieT 3agaTh XBa 1o-
JIOIAHHTEAbHBIX YCJIOBHA: MAKCHMAJbHO BO3MOMKHOE 3HAYeHHE MATHHTYIHL
4 CTCNEHb H3MEHYMBOCTH A B ero okpecTHocTsiX. Ecau §,—-o0, ypasHeHHe
(6.8) cTpeMHuTCA K BhIpaxKeHHio, nperjoxennomy Kopreanom ¥ Banmapke
[Cornell and Vanmarke, 1969].

Teopus skcTpeManbHHX 3HaueMHi Obiia HCNOAB30BAHA I OLEHKH
BEPOATHOCTEH MNPEBbIIEHHsl 33/laHHbIX 3HAUEHHil MATHHTYAB B TeyeHHe
JlanHEBIX BpeMerHbIX WuTepBasaoB [Yegulalp and Kuo, 1974]. dtumu asro-
paMil NPHHHMACTCH, YTO YKASaHHLIC BCPOATHOCTH YAOBJICTBODPSIOT 3KCTpe-
aManpHOMY pacnpegesennio 111 Tuna, umeoulemy BHI

Fy_ (M}1) =exp [—C(Mu—M)Xt] nas M<Mo;
‘F‘;‘I«! (M’f)=0 A5 A"I>Mu, . (69)

tne Fu e (M|1) — BepOATHOCTL TOFO, UTO MaKcHMaJ/ibHash MArHHTyAa, Ha-
6Mo0LeHHas 3a mepuox f Jetr, meHblie, yem M; My — T0 xe, 4TO H BHIe;
C 11 K — pernoHaJbHbie NapaMeTphl.

310 pacnpesiesenye corsgacyercd ¢ NPefNONOXeHHEM, YTO 3eMJeTpsice-
HH8 ¢ MArHATYAOR, npesniilawmoilieit M, IPOUCXOAST B COOTBETCTBHH € 3aKO-
HOM IyacCOHOBCKOTO mpolecca, CO CPeIHHM 3HayeHHeM, paBubniM C(My—
—-M)X. ¥Ypasnenve (6.9) no3poasieT MOAYYaTh XOPOILO COOTBETCTBYIOILHE
JICXOAHBIM CT@THCTHYCCKAM JAHHBIM KDHBBIE NOBTOPSEMOCTH U5l MAaTHR-
TYA, ApeBHINABMHAX 5,2, H NepuoxoB noBTOpsieMocTd ot 1 mo 50 Jjer, xors
3navcHnst My, NosyyeHHble U3 UHCTO CTATHCTHYECKOTO aHa/ju3d, HE MOTYT
CAVKHTb [OCTOBEPHOH OLEHKOH BepxHel TpPaHHUB MATHHTYA, IOCKOJBKY
BO MHOTHX CJY4Yasix OHM OKa3aJHCh HeJONYCTHMO BBICOKHMH.

TIpr HU3KMX MarHuTyjpax HKCH-

max

poBaJjach JHLIb 4acTh OBLIETO 4HC/Aa MlepHOA NOBTOPAEMOCTH, FOAY)
TOJYKOB, BCJE/ICTBHE UET0 3HAYEHHS A, 2 5 1020 500200 50
NoJyueHHblE HA OCHOBe CTATHCTHUE-

Tunl

CKOH nHQOpMAalUiH, OKA3bIBAIOTCS HH- or
2KC BBIYHCAEHHBIX B COOTBETCTBHH C i
ypaBHeHusamMu (6.6) w (6.8) aaa M
MCHBIIE YeM [pPHOAM3HTeNAbHo 5,0
Kpome toro, puc. 6.9, 3aumcrBoBan-
Hboi w3 pa6ote [Yegulalp and Kuo,
1974), noxasbipaer, uTo YHCAG HabIIO-
JABNINXCA  TOJUKOB  YHAOBJETBOPSET
IKCTpeManbHOMY pacnpeaesernwo [11
THna (6.9) Jayuiie, yem 3KcTpeMaJb-
oMY pacnpeleseduio I Tuna, onuchbl- | N
BaemMomy ypasHeHuem (6.6), B npen-
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HWil umeer pacnpexesenue IlyaccoHa. ., . ., BepoATHocTh
Hesicno, xakas uacTh OTKJIOHEHHH OT -2 -1t ¢ 1 2 3 4 5 6 1

IKCTpemasbHOro pacnpepenenus I TH- -YenosHan Nepementas. y

a Bbi3BAHA HH3KOH paspeluaiomed Puc. 6.9. CratucTHKa MarHutya B pad-
CROCOGHOCTRIO ampmapaTypel H Kakad one AseyTckux ocTporos [Yeguialp
YaCTh OOBACHAETCH pasHHIEH MeX- and Kuo, 1974}

1y HcTUHHOH (QopMoit H3MeHeHHH

A B 3aBHCHMOCTH OT M u To#i, KoTopaa paercs ypasHenmem (6.6). Jra npo-
6emMa 3acJqyXHBaeT BHHMaHHsi, TaK KaK OUEHKH OXHIaeMHIX TNOTEpPb 32



cYeT HECTPYKTYPHOrO paspyuiennst MOTYT ObITb 4YBCTBHTEJBHBEI K BeAHYH-
HaM A AJs% MaJBX MarHHTYA (HanpuMep, MeHblne 5,5) H OUEHKH YPOBHS
ceficMHYECKOH aKTHBHOCTH PErnoHa yacTOT LAeTcs B 3aBHCHUMOCTH OT 3ape-
IUCTPHPOBAHHOTO YHCJA2 TONYKOB MaJjbiX MarHUTYJ M OT NPHHATHIX ypOB-
el o6HapyxkuBawuell cnoco6HOCTH, T. €. OT OTHOLIeHHH dYucna obHapy-
KEHHBIX W TpoHcireAWnXx 3emserpacednin [Kaila and Narain, 1971; Kaila
et al., 1972, 1974]. .
Hu oxno #3 BoipameHufl pas A, NpeicTaB/JeHHBIX B HacTosgmield raase,
ne ob6Japjaer TeM KeJaTesbHbIM CBOHCTBOM, UTOGBI CT0 [IPUMEHHMOCTh AJIS
HEKOTOPOTO 4HCJa HenePeKpLIBRIOLIHXCSH PEerHOHOB 3€MHOH KOpBI O3Hauaja
[IPUTOJHOCTh AJsI 3THX PailoHOB, 06'BCAHHEHHBX BMeCTe, eClH Ha MapaMer-
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PaceTtoskne no NepreHAUKYARPY OT rayBOKOBORHOrO Kendba, KM

Puc. 6.10. Tumonentpnl semaeTpsiceduil, CIPOCKTHPOBAHIEE 11a CCPHI0 BEPTHKANLHBIX CeHC-
unil uepes Teppuropmio Mekcnkn [Molnar and Sykes, 1969].




pbl AN KaxKAor0 3HAYEHHA A He HAaJNOMEeHBbI HEXOoTOopble OrpanuvyeHHs. Ha-
npHMep, ClOXeRHe BolpaxkeHufl tuna (6.6) naer ypaBHeHHe TOTO JKe BHJAA,
TONBKO €cJM B ONHHAKOBO AJsa BCeX UJeHOB cyMMmel. [Iofo6HHE XKe TpefoBa—-
HHA MOXKHO npelbsiBUTH K ypaBHenuio (6.8). Oxmnako B AanibHelilleM H3J0-
JKCHHH 3TH BbIpa)eHHsa OyIXyT coXxpaHeHbl, NOCKOJABKY HX TOYHOCTb COrJIa-
CYETCH C KOJMYECTBOM HMelollelics nHpopMamuu M, KaK OydeT NOKa3aHO
HHe, OHH MOTYT GHITb C YCHeXOM HCNOJIb30BAHBI IIPH OLlEHKE DPErdHoHa/b-
FOil CeHCMUYHOCTH.

6.3.2. H3BMEHYHKBOCTD MO MIYBHHE

I'ny6una npecbaajamoieil ceHCMUYeCKON AKTHBHOCTH B PETHOHe 3aBH-
CHT OT €ro TeKTOHHUYecKOro crpoenud. Hanpumep, 6éablliast 4acTh aKTUBHO--
ct 3anaguoro nobepexpsa CUIA u Kanaasl ckaagbiBaeTcsi H3 TOMUKOB C
FHTIONEHTPAMH B HHTEpBajJe TJy- :
6us  20—30 xm. B npyrux pafo- CPEAHEroZ0BOE YMCAO TONYKOS Ha AMHMLY
§aX, TakHX, KaK I0XHoe Mobe- 0 ”‘W“"‘-0"53““"*“"”1»3‘5'"’6 59 150.
pexbe MEKCHKH, CeHCMHYeCKHC 0 : —— 'f]'
TOJYKH MOXKHO OODBeIUHHUTL B JBe — ]
FPYANBE  OfHAa — cjalble  MEJKO-
(OKyCHBle 3eMJETPSICEHUA B APY-
ras — 3eMJIeTPSCeHHsT C  Marsd-
TYJ1aMH, U3MCHSIOIAMNUCST B IIH-
POKHX TIpefiesiaxX, U CpPeJHHMH 3Ha-
yeHusaMH  rayOHH,  YBeJHUYHBAK-
WHMHCA B HamnpasjeHdd ot Oc-
peroBoli JIMHUH B TVIyOb KOHTH-
newra (puc. 6.10). Ha puc. 6.11
NOKA3aHO pacnpejeseHne TIyOuH 800
SEMJETPIACCHHM € MartutylamH, Puc. 6.11. MsmeHenue  CeHCMHYHOCTH C
npessiiaromumy 5,9 nas scero Tu- ray6unoit, TuxcokeaHcknit nosc [Newmark
XO0KeaHCKOoro mosca. and Rosenblueth, 1971) :
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6.3.3. CTOXACTHYECKHE MOJEJH NOCIAENOBATEJNbHOCTH
3EMITETPACEHHA

Cpeansis yacToTa NpEBHINEHHA MATHUTYAB NAHHOTO YPOBHA — 3TO'
OXuJaeMble CpelHHe 3HAYEHHS NPEBLIMIEHHWA AJS AJHHHBIX BPeMeHHBIX
HHTepBaJoB. s NpUHSTHA pelleHHH BaXKHO 3HATHL TAaKXKe MOMEHT, KOTAa
Npou30iineT 3emJaeTpsiceHHe. B Hacrosmiee BpeMsi MOMEHTHl HavaJ s3emJe-
TPACEHHH MOTYT GHITh MPEACKAa3aHBl JMIIb ¢ NO3HIUE BEPOATHOCTHOrO MOJA-
X03a.

Hyers #(i=1,..., n) — HeusBecTHHE MOMEHTH Hauala 3emierpsce-
HHW, reHepupyemMbix B AAHHOM 00beMe 3€MHOH KOPHI B TeUeHHEe JaHHOrO
TPOMeXKyTKa BpeMeHH, H M;— cooTBeTcTByIOIMe MarHHTyAH. Ilpeamoso-
KHM NOKa Takxke, yTO CEHCMHUECKAS OMACHOCTh PAaBHOMEPHO pacmpenedne-
Ha B JanHHOM OOBeMe H, CJAEIOBATeNbHO, HeT HeoGXOIMMOCTH o06pallaTh
BHUMAaHUe Ha KOOpDAHHATHI Ouara Kaxjaoro ToJ4kKa.

Has mocTpoeHuss aHAJHTHYECKHX MOJeaell caydafHHIX MOCHeN0BaTe/]b-
HocTeln 3eMJIeTpH(ZeHHf:I MHOTHE HCCJIeNOBaTeAM IbITAJHChL NPHMEHHTH KJjac-
CHYeCKMe METOjbl aHaJH3a BPEMEHHEIX psinoB. B JauTeparType uaumie BCero
MOXHO BCTPeTHTb CJAeAYIOMNEe NOAXO/bI:

a) NOCTPOeHMe THCTOrPAMM BPeMEHH OXKHIAHHA MEXAY TONYKaMRE:
[Knopoff, 1964; Aki, 1963]; '



6) pacuer NyaCCOHOBCKOro noKa3aTeJsl PacCefHHs, T. €. OTHOIIeHHST
pblGOPOUYHON JUCHEPCHH UYMCNa TOMUKOB K €ro OXHAAeMOMY 3HAUYeHHIO
{Vere-Jones, 1970; Shlien and Tokséz, 1970]. Drtor nokasartenb papeH
C/IHHALE AN MyaCCOHOBCKHX NpoLeccoB, MeHbllle eJHHHLBl A5 NOcrenosa-
TeJbHOCTEH, GJH3KHX K NepHoAHyecKuM, H O0JbLIE eHHHIBI AJI5 COOBTHH,
HMeWILHX TeHACHUHI0 K I'PYNNHPOBAHHIO; :

B) onpejefieHHe aBTOKOPPEJAUHOHHEIX GYHKUMH, T. €. QYHKUHH, nped-
CTABJSIOUINX KOBAPHAIMIO YHCJAA COOBITHH, HMEBUIMX MeCTO H2 NPOTAXKEHRH
JIAHHBIX BPEMCHHEIX HHTEPBAJIOB, BHIPaMKEHHYW Kak (PYHKUHS BDeMeHH,
npomesiuiero MeXiy 3THMH HHTepBanamu [Vere-Jones, 1970; Shlien and
Toksoz, 1970]. ApToxoppeislHOHHAS (YHKHHS [YyacCOHOBCKOTO TpOuec-
ca—3T0 neabra-pynxkuus Hupaxa. OHa aBiasieTcst XapaKTepHCTHYECKOH
0CcOOGEHHOCTBIO NyaccOHOBCKOH MOfenu, IOCKOAbKY HECBOHCTBEHHR KaKOMY-
au6o 1pyromy cJaydanHOMY Ipoueccy; ,
©r) Qywxkuus prcka A(f), onpeneneHHas TakuM 06pasoM, uTO h(t)ydt
eCcTh VCJAOBHAf BEPOSITHOCTL TOrO, YTO COOBITHE NPOH3OHACT B WHTEpBaje
spemenn (f, {+d{), npu yCJaOBHH, 4TO N0 MOMeHTa f{ COOBITHH He MPOHCXO-
auno. Ecam F|t— kyMmynsiTuBHas (YHKUHA paclpefe/eHHs BePOSTHOCTEN
BpEMEHH MeXAy COOLITHAMH, TO QYHKIUHA PHCKa :

r(t) =F(&) [1—F (D],  (6.10)

rac F{t) =0F(¢)/d¢.
Hast myaccoHOBCKOM Mojeau h(f) — mocTosnHas BeAWuHHA, DaBHaR

cpe.rmefi BCJAHYMHE TIpouecca.

6.3.3.1. Mopneap Ilyaccona

Haubosee 4acTo 1pUMEHSIONINECH BEPOSATHOCTHbIE MOJENH CeHCMHYHO-
CTH OCHOBAHBl Ha INpPENNONOXEHHH, 4TO 3eMJAETPSCEHHR! HPOHUCXORST BO'
BPCMEHH B COOTBETCTBAH ¢ NMYacCOHOBCKHM NPOIECCOM W UTO Bce M; Hesa-
BHCHMBl H OJIHHAKOBO pacnpefenexnl. M3 3Toro npemrnosomxKeHus caenyer:
BCPOSTHOCTL TOTO, UTO B TeueHne wntepsata Bpemenu (0, f) npousoiizer
N sexaerpacenuii ¢ MarHRTYA0#, npeBpmaloueit M, pasna

Pu=[exp (—vmt) (val) ¥]/N1, (6.11)

TAC vu-—— CpPejHee YHCJO JIPeBBHIMIEHHH MarsuTyasl M B 1aHHOM ofbeme.
Ccan B (6.11) npuHaTts N paBHBIM HYJIO, TO HOJYYHM, UTO PacnpesiesieHBe
BEPOATHOCTER MAKCHMa/ALHOR MATHHTYABI B TeUYeHHE HHTEpBAaja BpeMeHH
! pasHo exp (—vumt). Ecan vy paerca ypasHenunem (6.6), moayuaem akcrpe-
Ma.IbHOe pacnpezlcneﬂne I tuna.

OnpenesieHioe HeCOBEPLICHCTBO TOM MOAENH CTAHOBHTCH OYEBHIHBIM .
B CBeTe HMelelcss CTaTHCTHUECKOH HHPOPMALMH M aHa/iu3a (PU3KHUECKOTO
CMBICHA NPOLECCOB: NIPHHATHE NyacCOHOBCKOH MOJENH 03HAuaeT, YTo pae-
lpeAe/IeHHe TNepPHOLOB BPeMeHH OMHXAHHR CaeAYIOIEro 3eMJeTDsICeHHs
He H3MEHAeTCss OT TOro, 4YTO Mbl 3HaeM BpeMs, NpPOUIeRLIee C MOMeEHTa
UPeRLIAYIEro 3eMJaeTPACeH s, B TO BPeMs Kak (DH3HUeCKHe MOJENH, Npef-
nonaraloliye 10CTeNeHHOe HAKAIINBAaHHE SHEPrHH, a 3aTeM ee MTHOBEHHOe
BRICBOGOXK Ieue, TPe6yIOT co3faHus Gonee oumiedl Moneldy NOBTOPsIOMe-
rocst npouecca, KOTopasg B OTAHYHE OT INyacCOHOBCKOH MOIend Hpeanoa-
raja Obl, 4TO OXKHAaeMas NPORONKHTEJIBHOCTh NMEPHOAA BPeMEHH 10 cJe-
AYyioHlero coGuiTHa yOniBaer ¢ teyeHHem Bpemenu [Esteva, 1974].

CraTucTuueckHe AaHHblE NOKA3HBAIOT, YTO TPHHATHE IyacCOHOBCKOMN
MOzeJM NONYyCTHMO, ec/H peyb HAET O CHIbHLEIX 3€MJETPSCEHHSX B Mac-
wrabe Bcero mupa [Ben-Menahem, 1960], npu OTCYTCTBHH KODpeasLHE




MeXy CeRCMHUHOCTHIO Pa3JMYHBIX pafoHoB. OfHAKO, KOTA2 MBEl HMeewm
Aeq10 ¢ MajJbMH O6beMaMH 3eMHOA KOPH TaKONO NOpsiiKa, KOTOPHH MoXer
BHECTH 3HAYHTeNbHHIA BKJAaj B OIEHKY CeHCMHYeCKOil OMacCHOCTH y4yacTxa,
¥MelolHecss NaHHBE YacCTO HPOTHBOPEYAT NyacCOHOBCKOM MOJENH OBHMUHO
H3-3a TPYMIHDOBAHHA 3€MJIeTDSCEHHH BO BpeMeHH: HabJM0faeMOe YHCAO
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Puc. 6.12. Ouedka AONYCTAMOCTH IpHMCHEHHS MOZeTH MYacCOHOBCKOTO NpOHCCCa.
@ — BKNNWYAR PO 3eMJeTPRceHHi, 6 — HCKIOYan pPOu aeMiIeTpsaceHWH,

! — pacnpejenenne Ilyaccara; 2 — FHCTUrpaMma
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KOPOTKHX MHTEPBAJCE MEXZAY 3eMmaeTps-
CEHHAMH OKA3bIBACTCS 3HAYHTENABHO BB~
e, 4eM NpeacKkalzanHoe ¢ MOMOILIbIO 3KC-
NHOHCHUHKAJbHOro pacripefesieHus, H 3Ha-
YCHHA NYaCCOHOBCKOIo IQKasaTenas pac-
CesAHHSl CYIIECTBEHHO BbIIIe €JHHHIH

&
=}

Auncnepcua /cpesnee

2
(4ucno Tonukoe) / roasi
IS]
aQ

(puc. 6.12 u 6.13). B HexkoTOpHIX cayya- %
) X, OJHaKo, HaGMIOAATHCh OTKJIOHEHHA 3 , , ) o
00paTHOrO XapakTepa: WHTEPBAJH Bpe- 0 05 10 15

MEeHH MEeXJY 3eMJIeTPSCEHHAMH CTPEMST- Bpewennoit unTepean, rolsl

CA K NEPHOAHYHOCTH, HyaCCOHOBCKHI?{ no- Puc. 6.13. KpuBasi AHCRePCHA — BPeMsE
KasaTesp paccefiHHS OKa3bBAETCH MeHb- A% HOBO3ENdBACKHX MEIKODOKYCHHIX
e eqHHMUH H IIPpOLECC MOMKeT OBITh semaerpscednss [Vere-Jones, 1966].
ANNPOKCHMHUPOBAH MOJeJIbI0 TIpoLecca /| crenendas = wonenss 7 skcooueriu:
Boso6HoBNeHus, [lono6ioe sBlAeHHe OT- _
MedaJioch, HaNpAMep, Aas 10xKHoro noGepexbs Mekcuky [Esteva, 1974]
n B pafionax Kamuarkn, ITamppa n Tuugykyma [Gaisky, 1966, 1967]. OG-
CyXnaeMble MOLENH TaKXKe HE YYHTHIBAIOT T'PYNIHPOBAHHE OUAroB 3eMJie-
Tpsicennii B mpoctpanctBe [Tsuboi, 1958; Gajardo and Lomnitz, 1960]»~
H3MEHEeHHe CEHCMMUHOCTU BO BPEMEHHM M CHUCTEMATHUECKOe CMellleHHe CeH-
CMHYeCKH AKTHBHHIX OuaroB BAOJb TeQJOTHYECKHX 3J1eMeHTOB [cM. . 3].
Onnako 6aaromaps npocrote MOAeAb MyacCOHOBCKOTO Mpollecca sIBASETCS
UeHHBIM HHCTPYMEHTOM Ajs (OPMYJHDOBAHUS PAAA pelueHHH, OTHOCSIUHX--
¢ K o6nacru ceffCMHYECKOTO DPHCKA, 0COGEHHO TakHX, KOTOpble YYBCTBH-
TebHLI TONBKO K MAarHHTYAaM ¢ Odens OOJBIIMM MEPHOJIOM [OBTOpsAeE-
MOCTH.




6.3.3.2. TpurrepHble MOAEIH

CratucTHYecKHll 2HANA3 BpeMeHH OXKHIAHHAS MEX1Y 3eMJLTPACEHHAMYU
1I0Ka3bIBaeT, YTO MX pacnpejeseHHe le OTBEYAET INYACCOHOBCKOH HJAH
Kaxoii-1H6o APYyroi MoAead mpouecca BOIOGHOB/EHHs, HANDHAMED, TaKoi,
KOTOpasi APeAnoJaraeT, YTO 3TH HHTCPBAALI B3AMMHO HE3aBHCUMBI M HMEIOT
Jorapu(pMHUYECKd HOpMaJbHoe mAu raMMma-pacnpejesneHne [Shlien and
Toksoz, 1970]. IlpeinoxeHHble anbTepHATHBHbe MOJAeAH B OOJbIIHHCTBE
cBoem Tpurreproro thna [Vere-Jones, 1970], T. e. ofmuit npouecc BO3HHK-
HOBEeHHSl 3eMJeTpsceHHH paccMaTpuBaeTcsl B HMX KaK HANOXKEHHE HEKOTOo-
pOro uHC/Ia BpeMEHHBIX PANOB, BBIXONSLIMX H3 Pa3HbIX TOUEK, MPHYEM HX
HayaidbHble MOMEHTH (BpeMsi B ouare) sIBJAAIOTCA COOLITHUAMH NYacCOHOB-
ckoro mpouecca, B obmem, nycTe N —uncao cOGBITHH, NPOHCUIEIWIHX B
TeueHue uHTeppasia BpeMeHH (0, !), tn— HauaAbHBIH MOMEHT mM-ro psaja,
W (#, Tm) — COOTBETCTBYIOIMEe UHCJAO COOBITHII, NPOHCIUEALINX 1O MOMeEHTa
!, H n¢— cAyYalHOe YYCJAO BPEeMEHHEIX DSIIOB, MHHIHHPOBAHHBIX B HHTED-
sajde (0, £). Torna obmee uKcno cOOBITHHA, NpPOHCIIEAMIMX A0 MOMeEHTa ¢,
paBHO

7y
N= S Wu(t, ). (6.12)
m==1
Ecan HayajabHbie MOMEHTBI pacmpejeneHbl 110 3aKOHY OfHOPOJIHOrO Imyac-
COHOBCKOTO IIPOIECCa CO CPEAHHM 3HAUEeHHeM v M Bce W, — OIHHAKOBO
pacupejelieHHble cayvailHpie NpOLecchl ¢ apryMeHTOM (f—1Tm), TO MOXKHO
nokazatb [Parzen, 1962], uto cpenHee m aHcmepcust BeamunsHsl N MoryvT
OBITb NOJIYUCHB ¥3 BHIPaKEHHH :

¢
E(N)=v{E[W(t, 1)]dt; {(6.13)
0
t
var (N)=v [ E[W?({, 7)]dv. (6.14)
0
Hapsen [Parzen, 1962] naer Taxke BhpaxeHHe NS HPOH3IBOASHLEH

(yHnxuuu BeposrHocrelr Yy (Z; f) pacupeneaenus N uepes yw(Z;f 1) —
NPOH3BOAALIVIO (PYHKHHIO KaX/[A0ro H3 IPOLECCOB-KOMIIOHEHTOB:

0 (Z; 1) =exp [—vi-bo [ w(Z; 1, )], (6.15)
rae ’ '
(2 0= 3 ZOP(W (4 ) =n), (6.16)
n—=0Q

W 3aKOH pacnpepenenusi N MoxeT OblTh nogydyeH u3 Yy (Z; {) ¢ MOMOWBIO
COOTHOINEHHS

W (Z: 1) = ﬁo ZrP{N=n}

NyTeM PassoxkeHHs Py B CTENEHHOH pax no Z u npuuarua P{N=n} pas-
HBIMH KO3(duunenTaM HPH Z” B 3TOM pasjioxeHuH. B wuactHoctH, ecau
Hac HHTepecyer BhluMcaenne P{N==0}, To pasnoxenne ¢yx{(Z;{) B pal
Teitiopa B Touke Z=0 NPUBOXHUT K BHIPAKEHUIO

Yy (Zi ) =9 (0 O +ZWN(0; O+ 29w (0 ) 4 ..., (617)

Fre «WTPHX» O3Hadaer mnpou3BoaHyo no Z. [lo ompeneieHHI0 ¥,
P{N=0}=yn(0;1).




TlockopKy NHanazosbl apryMeHToB Y BBIGOPOUHBIX TPAeKTOpHH HpO-
UECCOB, COCTABJAIOMIMX BPEMEHHOH Pl TPHITEPHOrO THNA, 9aCTO HepeKpbi-
BAIOTCSH, UX AHAJNHTHUECKOE NpeACTaBJeHHE BBI3BIBAaeT HEOOXONHMOCTb M3Y-
ueHMA HeKOTOPOro 4HC/a a/NbTePHATHBHEIX MOAeJel, OUEHKY HX napamer-
POB M CpaBHeHHe CBOACTB MO/eJH U CBOHCTB BHIGODKH, 4aCTO BTOPOCTENEH-
pux [Cox and Lewis, 1966].
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Puc. 6.14. CraaxeHnnas mepyoZorpaMMa AAS HOBO3EIZHACKHX MCAKOPOKYCHHX 3eMAeTps-
cennit [Vere-Jones, 1966].

F— 3KCNOHeHUHaNLHAR MOLENAL, 2 — CTCNeHHasi MOAEeAh NEPBONO TNOPaAka, 3 — CTeNeHHas MOXeNb BTO-
pore nopHaKa

Modeau Bepe-IZlwonca. TIpuMeHHMOCTb HEKOTOPHIX OBUIHX TpPHITEp-
HbBIX MOfTesieft A/8 ONMUCAHHA NPOLECCOB JOKANbHON CERCMHYHOCTH OBCYX-
Lanace B obcTosiTesnbHo#t craTbe Bepe-[xonca [Vere-Jones, 19 0]. xoro-
PHIT npoBepsial UX TJAABIBIM oGpa-
30M Ha wmarepHade ceicMuUuecKod
aktuBHocT  Hopoll - 3emangun.
B Jnonossenue K npocroMy H Co-
CTABHOMY MYaCCOHOBCKHM TpOLeC-
cam [Parzen, 1962] B neit o6cyx-
Aaiores monenn lleiimana — Ckor-
Ta u Bapraerra — Jlnionca, Kax-
Jasi U3 KOTOPBIX MpeAnoJaraer, 4ro
3E‘M'I(.Tpﬂcel-[liﬂ NPOUCXOAAT TIpPyIl-
B Kamnoll TpyITe. croxaciaeots  ° comeimernt? nmm Sropsan

“ PeAHMIT uHTEPBAN A MsHa uHTepsana, Cyrv
HC32RHCHMO OT ee BpeMeHH B Oua-
re. B momenu Heifimana — Cxotra Puc. 6.15. Oyukuud pHCKAa OIS HOBO3e-
T’PYHHOBoi’! npOf[eCC l'IpC}lﬂO.ﬂaI‘aeT‘ a’laHRCKHXHHﬁM?J&?-(é)gl;%(::H);978]8MHGTPRCQ-.
€1 CTauHOHApPHLIM M IyacCOHOB- ! teoperiueckag: 2 — mabaoscham: 3 —
CKMM H Kaxjaas rpynma TOJUKOB CPEAHAN HHTEHCUBHOCTL 11POKECCA
onpencasercs  AHCKPETHBIM 348X0-
HOM pacnpeseienns uwHcaa CobuiTHit Py, a takke QyHkuued A{f)—
KyMyJsTuBto# QyHKuueHd pacupenesedHHs MoMeHTa COOHITHS B AaH-
HOIl rpynme, OTCYUTHBAEMOro OT ce Havaga. Moneanr Bapraerra—Jinouca
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o
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PHEK, HHCNO TOAYKOE fCyT




npejcrapager coGoi Ocobmiit cayyail npelbUIylled MOXeNH, Tie KakKiuam
rpynna siBisieTcs MPOUeccoM BO30GHOB/EHUS, KOTOPBIH 3aKaHYMBALTCH
AoCJe KOHEYHOTO YHCJa BO306HOBJAeHHH, B 3THX MOJensax yCJl10BHas Bepo-
ATHOCTb COOBITHS, TPOHCXOAsHlero B TedeHHe HHTepBaja BpeMmeru |f, t+
+d¢t|, npu ycaoBuH, uTo rpynna cocToHT W3 N TOIuKOB, paBHa NA(Z)df,
rae A(f) = dA(¢)/ot.

[TockonbKy rpynnbl NepekpuHBaOTCs. BO BPEMEHW, UX TPYAKO MACHTH-
¢uuuposate H pasaeintb. OlUeHuBaHHe NApaMeTPOB MpoLEcca 3aBepuia-
eTcs NOCpeICTBOM 3alaHHA PasJaHYHbIX KOM6HHa[{Hﬁ 3TUX napaMeTpoa 54
JIPOBEPKH HX COOTBETCTBHA NaHHLIM HabmoaeHuil.

Ha ocHoBe CTAaTHCTHKH [I€PBOFO UM BTOPOr0 HOPSIAKA: (PYHKUMI pHCKA,
pacripeseeBUll HHTEPBAJOE (B BHAe CTENEHHBIX CNEKTPOB) M KDHBHIX H3-
MEeHeHHs IucnepcHH BO BpeMmeHu Bepe-/IXOHCOM TNpOBOAHJIOCH CPaBHeHHe
pasanuseix popm Moxean Hefimana — CkoTra ¢ JaHHBIMK HaGaoReHui.
- CTaTHCTHUECKHA MaTePHa] CONEPXHT JAHHBE O IPUMEpPHO THICHUE HOBO3e-
JIAHACKHX 3eMJETPSICEHHH ¢ MAarTHHTYAo# Gojee 4,5, 3aperHCTPHPOBAHHBIX
¢ 1942 no 1961 r. Ha puc. 6.13—6.15 nokasanu pe3yabTaTsl 3Hajiu3a Med-
KOQOKYCHbIX HOBO3GJAHJCKHX 3eMJETPACCHMH, a TakXe TPUBCAEHO CpaB-
HeHHe HaOJIOJEHHMX OAHHBIX C HECKOJbKHMH aJIbTePHATHBHEIMH MOIEJsi-
mu. IlocienoBaTebHOCTE BO3HHKHOBGHHS TPYIN 3eMJETPSCEHHA BO Beex
Cay4asx COOTBETCTBYeT IyaCCOHOBCKOMY IMpolleccy, HO pacnpejeseHue
pasMepoB rpyunsl N U MOMEHTOB HaCTYIJIeHHA COOBRITMH BHYTPH TPyNN N5
PasHBLIX NPHMEPOB pAa3JHYHB: B NYaCCOHOBCKOH MOJENH He IPOHCXOTHT
rpynnuposanis (pacnpenenerde N TpeicTaBiaseT co6oil AeqbTa-byHKUHIO
Hupaka ¢ ueurpom 8 N=1), B TO BPeM# KaK B 3KCIOHEHUMANbHOH H CTE-
IIeHHOH MONeJfAX pacrpejesicHHe Pe3KO aCHMMETPHYHO B CTOpPoHy N=1 u
Alt] npunuMmaercs CcOOTBeTCTBEHHO paBHOH 1—e ™ u 1—[c¢/(¢c+8P
npu 120 u Hyadwo—npu <0, Tae A, ¢ H § — NOJOKUTENbHHE TaPaMeTPH.
Ha puc. 6.13—6.15 6=0,25, ¢=2,3 anua u 4=0,061 tonuka B nens. O 3Ha-
YHMOCTH TPYNNHPOBaHHA Ha puc. 6.13 CBHIETEJIbCTBYET BBICOKOE 3HAUEHHe
AyacCOHOBCKOTO MOKa3aTeJsi PacCesiHHsl, B TO BpPeMs Kak IepHOAHYHOCTb
npouecca ua puc. 6.14 me ouennagna. Ha oboux pucyHkax BHAHO, yTO CTe-
neHHast Mojesb ofeCreunBaeT HaMAy4Uiee COTJiacue ¢ BHIGOPOUHBIMH CTas
THCTHKaMH. AHANOrAYHelfi aBa/n#3, NPOBENEHHBIH AN T1yOOKO(MOKYCHBIX
HOBO3eNAHICKHX 3€MJAETPACEHH!, NMoKa3al, YTO OHH CrpyNIHPOBAaHH B TO-
Pa3io meHblleH CTeNeHH: NyacCOHOBCKHI IlOKAa3aTesb paccesiHHs paBeH 2 H
($yHKUHS pHuCKa MOYTH MOCTOSHHA BO BPCMEHH.

Onuako B nexkoTophix caydasx [Gaisky, 1967] ncnonbsyworest GyHKuRE
PHCKA, OCHOBAHHBIC HA MOAJAX, Ui€ HAYaJbHbBE MOMEHTHl TPYNN H CAMH
TPynnisl MoryT OMTb NpPeACTaBJAeHM RpoHeccamMH BO300HOBJIeHHsi. CpeaHne
NEPHOABl NOBTOPSIEMOCTH AQCTHIAlOT NOPALKA HECKOABKHX MeCslleB, W, chae-
AOBATE/LHO, 3TH IPOUECCH He COOTBETCTBYIOT 1O KpakHe#d Mepe B MacluTa-
6e BpeMerH fpoiieccy ¢ YepeAYIOUIHMMHCH NMepPHOIaMH AKTHBHOCTH U TNOKOH,
XapakTepHOMY I/ HEKOTOpHX reosorudeckux crpykryp [Kelleher et al.,
1973}, Ha ocHOBe KOTOPOro BO3HHKJA KOHUEMIMSI <«BPeMeHHBIX celiCcMHUue-
CKHX IIay3», 06CYKIaeMEIX HHKE.

Ynpowennas rpuzeeprnas smodeas. Ulauen n Tokcés [Shlien and Tok-
$0z, 1970] npensioXHaH yNpOLIEHHYIO MOJeJNh — YACTHBIA caydail mpouecca
Heiimana — CkorTa; OHUM OOBbEIHHHIH BCE 3eMJIETPSICEHHs, HMEBIIHE MecTO
Ha NPOTSKEHHH HEIepPeKPHBAIOIIHXCS BPeMEHHEIX HHTePBAaJOB 3aJdaHHOH
AAMHE, ONpefefNHB HX XKak IPYNOB, AJsS KOTOPHX A(f) — Aesabra-OyHKHHA:
Hdupaxka. 3agaBmnch OAHOAHEBHBIMH WHTEpBaJaMH, OlH NPEJNONOKUIH,
4TO YHCJO 3eMJIETPSCEHUll B rpynie pacnpenetelo N0 HHCKPETHOMY 3aKOHY
ITapero, n HCROAL30BaAH KPHTePHH MaKCHMadbHOro Mpapaoilofofus TNpH




‘oGpabotke HHopMmauun no 35000 seMaeTpsicenHil, NMPOHCHIEAMHBX 110 JiAaH-
ubntM USCGS ¢ aBrycra 1968 r. mo suBaps 1971 r. [IpeanoxeHHas HMH
MO1Ib ZOCTATOYHO XOPOIHO COOTBETCTBYET KaK PpacipellefIeHHI0 UHCRA
3CM.-'IeTp$iCEHHI"'I B TE€YCHHC OJAHOAHEBHOTO HHTEpBAaJa, TAK H ITOKA43aTteJlo
paccesHusd. OnHaKO H3-3a JAONYILCHHA, YTO HH ORHA W3 I'PYRNN He AJHTEA
(oJee OJHOrO JAHS, B STOH MOAE/]H HeJab3sd MOJYUYHTb aBTOKOPpPeJsUHOHHYIO
41‘}yHKU‘Hl;O AN eXKeAHEeBHOTr0 4ucJja TOJYKOB Jisi MajdulX HHTepBaiioB BpEC-
smenn. Ilokaszano, YTO CcTeNleHb TPYNNUPOBAHHS SBJISETCH PErHOHAJNBHOH
@VHRUMel, KoTOpas YMEHbLIHAeTCs BMECTe ¢ BeJHYHHOI MAarHHTYAIHOTO M0-
pera W rayGunol oyara.

Iocaedosareavnocry  agrepuioxos. OnucaRHbIe BbIUE TPHITEPHbIE
TIPOLECCH Aal0T lipueMJeMoe NpPeICTaBJ/elue O PerHOHAJbHOI celcMEve-
CKOl aKTHBHOCTH, [Aaxe KOrja CTaTHCTHYECKOe OIHCaHHE He NO3BoJser
noueMy-iu60 paccMaTpHBATH NMOCAEIOBATENBHOCTH a(DTEPUIOKOB WU POU 3eM-
JeTpSACeHH .

Hanboaee zpauntenpHble APUMCPBI IPYNNUPOBAHHA OTHOCSTCH, OAHA-
KO, K NOCIEZ0BATENBHOCTAM a(hTePIUOKOB, KOTOPHIC 4ACTO CJAeLYIOT 33 MeJ-
KOOKYCHBIMH TOTYKAMH M JHIIL HHOTAZ 3& DPOMEKYTOUHBIMU H ITyGOKIL-
au. [loctosiHeTBO 60.bILOrG UHCa lIOCAeNoBAaTEIbHOCTEH adrepluokos 3a
HECKOJNBKO JIHeHl HJAu HEeACJab CHOCOOCTBOBANO J€TAJbHOMY CTaTHCTHYe-
CHOMY aHaAM3y 3THX HOCAeL0OBATe/NbIOCTeN, HaUHWHas C NPOIJIOro BeXa.
Oxopu [Omori, 1894] BusiBun yOniBaHHe CPEHEr0 4HCJIa adTepIiOKOR €O
BpeMeHeM 7, TIPOIIeAlXM ¢ MOMEHTA IMaBHOro Touyka. OH Haigesd, YTO 3TO
qHcAo 06paTHO NPONOPIHOHAABHO {-+¢, Ile g -— SMIHpHYecKas KOHCTaHTaA.
Yrey [Utsu, 1961] npepnoxkun 6ojee ofulee BHpaXKeHHe, NPONOPLHOHAb-
noe (f4-c)—* rme ¢— KoHcTaHTa. BripaxeHue, NpelaoxKeHHoe YTCy, CO-
raacyercs ¢ NpHBeLEHHBIM BhILle BhipaxkeHheM anag A(f) B BHZe creneHHo#
¢yaxoun. Jlomrur u Xoke [Lomnitz and Hox, 1966] npesnoxuan muc-
0Jb30BaTh MOZEAb TPYNMHPOBAHUS IS ONUCAHHA IIOCAEOBATeJbHOCTEH
arepuioKoB; 510 MoauduiHpoBaHHas Bepcens Momean Hefimarna u Ckorra,
rre apouecc palorTbl HCTOHHHKOB B TPYINE PacCMaTpPHBAeTCs KAaK HEDAHO-
PORHBIA NMyacCOHOBCKHI Npolece cO CpelllHM 3iaueHHeM, yObiBAIOIUM IO
saxkoHy OMoplH, 9HCI0 COGBITHIT B KaXA0H FpyNne PacupeseeHO N0 3aKOHY
Hyaccona, a A|f/| nmeer 3KcnoHeHUuanbHOe pacnpenenenue. Bee pesyiib-
T28Thl W MeTOIbl alaqan3a, onucaHxble Bepe-Ixouncom [Vere-Jones, 1970}
JUIst CTALHOHAPHOro mpolecca padoTel HCTOYHUKOB B Ipymne, MOTYT ObiTb
UpHMeHeHbl K HECTAllHOHAPHOMY CJYy4alo NyTeM NpeoOpa3oBaHHA IIKaabl
speMenn. [loa6op mapameTpoB a4s ueTwipex nociaefoBaTtebhocTedl adrep-
WOKOB Oblii BHNOJIHER € HCTNOJb30BAHHEM BTODUYHOU HHGOPMANHH NO Bbi-
Gopram, onpeneneHHLIM B NPeoOpPa3oBAHHON WKaAe BpeMeHH. [IpHMeHenne
ITOTO KPHTEPHA K CepHsM 3eMJIeTPICeHHA ¢ MarHHTYAaMH, [PeBbllialoniH-
MU Pazfuunble 3MaUeHUR TOPOTA, NO3BOJAUNO OTMETHTb; UTO CTeleHb TPYN-
IHPpOBaHHA yMEHbIIAeTCS ¢ yBeJHUYEHHeM 3HAUeHHs JOPOra.

MamuTyna TJAaBHOro TOJ4YKA BJIUSET Ha YUCTO ad}TemeKOB H pacnpe-
A€JeHHe UX MaTHHTYI, H, HECMOTPSI Ha TO, UTO CTCHEHb AKTHBHOCTH YMEHb-
[laeTcss BO BPeMEHH, pacnpejic,cHHe MarHUTYM OCTA€TCsl MOCTOAHHBIM AJAA
Kaxcnoit nmocnezosatenpnoctH [Lomnitz, 1966; Utsu, 1962; Drakopoulos,
1971]. Ypapuenre (6.6) M0BOJBHO XOPOIIO OTpaxkaer pacmnpepesende Mar-
BaTyn, pabaozapuicecss B 6oJbllell wacTH NoOC/eioBaTeqbHOCTEH adTepio-
KOB. 3nadeHus B usmensores ot 0,9 a0 3,9 H yMeHbUIZIOTCS MO Mepe yBe-
JIMYeHnss rayOuubl. [lockojibKy sHadeHus B 1/d OGHYUNBIX ([V4BHBIX) 3€M-
.’IeTpHCeHlIﬁ 0bb1uHO OUEHHBAKTCA [0 OTHOCHTEJIBHO MaJoMy YHCJIY TOMAY-
KOB, paciopoCTPAHAIINKHXCA B 3MAaYMTENbHO OONbwiMX obbemMax seMHOR
KOpHI, yeM IpH NOCTEAOBATEJAbHOCTAX APTEPUIOKOB, MEXKIY IHAYCHUSIMKE B



JJIST CepHHl 3THX JABYX THOOB cOGRITHI KaKHX-1H0O COOTHOMIEHHiT He ycra-
nosJeHo. [TapaMeTphl, BXO/sue B ypaBHeHHE YTCY Add 3aTYXaHHA aKTHB-
HOCTH a(TepiIOKOB BO BPeMEHH, OUEHHBAJHCh [0 HECKOJbKHM MOC/Ief0Ba-
TeNbHOCTSIM, TAKHM, HalipuMep, kak a(TepLIOKH AJIeyTCKOro 3cmiierpsice-
uus 9 mapra 1957 r., semaerpscenuss B LleHTpanpHon Ansicke 7 anpens
1958 r., MOxwuoansckuuckoro semaerpsacenuss 10 mions 1958 r. [Utsu,
1962], ¢ MarHHTY1aMH, PaBHbLIMH cooTBeTcTBeHHO 8,3; 7,3 B 7,9. CooTHOwe-
HHe MeX1y OOGIHM YHCJIOM adTepUIOKOB C MaTHATYZOH, TNpeBbillalomeif
3a/laHHYI0 BeJHUYMHY, N MATHHTYROH TJIaBHOTO TOJYKa H3yda’aoch Jpako-
nyiocom [Drakopoulos, 19711 ans 140 nocaegosatenpHocTed a(TepuIokos,
3aurcupoBanHbX B I'pennin ¢ 1912 r. mo 1968 r. Ero pesyabraTthl moryr
6biTh mpefcraBieHbl B BHAe Boipaxenus N(M)=Aexp (—pM), rae
N(M)— obmee uHca0 aTepIIOKOB ¢ MarHUTYAOH, npesbimatonedn M; A —
dyukuus o1 Mg — MaTHUTY/ABL [IABHOTO TOJUKA; :

A=exp (3,62 8+1,1 Mg—3,46). (6.18)

TTocTpoenne Monedefl Cay4aiiHOro mpouecca AJs 3afaHHBIX HOCAEL0BA~
TeAbHOCTEH 3eMJIETPSACEHHH BO3MOXKHO, €C/IH s HHTEepeCyIollero Hac
0Yara MMETCH 3TO COOTHOWIEHHE U 32KOH 3aTYXaHWsi AKTHBHOCTH. st
OlLIeHKH CefiCMHYeCKOH OIaCHOCTH JaHHOro pafioHa NPOCTPAHCTBEHHOE pac-
npeaescire adTePUIOKOB MOXeT OBWITh Tak XK€ BAXKHO, KaK pacnpeleseHHe
MarHHTYJ ¥ H3MEHEeHHe AKTHBHOCTH BO BPEMeHH, OCOGeHHO /I O4aros
C OTHOCHTEJIbHO GOJNBIIKMH DazMepaMH. o

6.3.3.3. Moaean mpouecca BO30OHOBJIEHHS

OnucaHHBle TPHUITCPHBIE MOJEJH OCHOBAaHHl Ha HHGPOPMALHH O 3eMJe-
TPACEHHSIX ¢ MAaTrEHTYJaMH, OPeBBHIIAIOIIHMHE OTHOCHTEJBHO HH3KHE II0pPO-
r¥, 3allHCAHHLIX B TeYeHHe HHTepBaJjJOB BpemeHH He Oosee 10 jer. Habiio-
JiaBHIHeCA CTeleHH TPYNIHPOBAHHA H PacHpe/C/eHHs BPpeMeHHLIX HHTEPBa-
JIOB MeXJy TPyNNnaMH He MOTYT OblTh KCTPANOJHpOBANL! AJs1 Gojee BHICO-
KHX 3HQUEHHH MArHHTYZHLIX NOPOroB M Gojiee NPOAOTKMTEJNLHBIX HHTEpBA-
JI0B BpeMeHH Oe3 NpOBeleHUA TaJbHEHIINX HCCAENOBAHHUI.

KAPHECKOE
MOPE “

ANBHAR
AMEPUKA

CTHXHNE OKEAH

. —i CejjcMuyecKas wens
1 1 1 M

Puec. 6.16. 3ona pasaoMa M SnNHUEHTPHE CHAbHBIX MCJAKODOKYCHBIX 3eMJETPACEHHIT TEKYILLEro
cToqcThs B lleHtpansHoit Amepuke [Kelleher et al, 1973]




. HMmewinasecss ynpopmaims, 6e3 COMHEHHS, HOKa3bIBAET, YTO TCHACHUHSA

K TPYNHHPOBAHHIO ABJSETCS NMPABHJAOM, NO KpafiHelt mMepe, AJA HEMVIYOOKHX
-romukoB. OJHAKO BOMpoc o xapakrepe paboThl HCTOUHHKOB B [PYRNC Ha
TIPOTSIKEHHH MHTEPBAJIOB BPEMEHH NODS/KA CTONETHs WM Oojee sBAsgeTcs
ClLIOPHBIM, HOCKOJ]be OTCYTCTBHE CTaATHCTHYCCKHUX J4HHLIX TIPENATCTBY-
eT HOCTPOEHHIO MO}lCJ]C‘l::l CCﬁCMH‘JHOCTH, NpNrogHelX AJis JJHTCIBHBIX Bpe-
MEHHEIX MHTEPBAJIOB, KOJAWTECTBEHHOe ONMHCaHHC GU3HUCCKHUX MPOLeccoB, NPo-
HEXOISAIHNX NIPH SCMJCTDACCHUAX, MOXKET ONHPATLEA 1ia MOLCJIH, KOTOphBIE 11O
kpaiiell Mepe CoraacyloTesl ¢ COBPCMEHHBIM COCTOSIHIICM 3HAHHA Hayk o 3eM-
ae. Tak, ecau suepris nedopvainil, HakalJMBaKILAscad B perxoHe, GoJgec
HJHM MeHee CUCTeMaTHUYeCKH lapacraer, GyHKUHMS PHCKa JOJXKHA DPaACTH THO
Mepe YBCJAHYEHHsl BPeMeHH, IpPOIIeAIero ¢ MOMEHTa NMOCJIEAHero 3eMaeTps-
ceHNd, a He OCTaBaThCsl NOCTOSIHHOH, XaK TOro TpedyeT IyacCOHOBCKAast MO-
aeab. Koguennus pocTa (GVHKIMH PHcKa cornacyeTcd ¢ BHBoOZaMH Ke-
qexepa u ap. [Kelleher et al., 1973}, KacaollMmucst TeopyH IepHOIHYE-
CKOHl AaKTHUBHM3ALUHK «CEeHCMHYECKHX Mielel». DTy TEOPHIO YACTHYHO MOA-
TBEPKAAKT PE3YyNbTATEl B OCHOBHOM KAauUeCTBEHHOro aHaJH3a MHTpaluH
cefCMHYeCKOH aKTHBHOCTH BJOJb HEKOTOPBEIX TCOJOTHUYECKHX CTPYKTYP.
[TpuMepoM MOKET CAYKHTb 10XKHOe NobGepexkbe MercHKY — OIUH U3 HanboO-
Jlee aKTHBHbIX perHoHoB mMupa. CHIbHEIE MeNKO(QOKYCHBIE TONYKH BLI3HIBA-
10T¢S 37eCh, BO3MOMKHO, B3aHMOAEHCTBHEM KOHTHHEHTAJBHBEIX Macc H To-
rpyAawplledcss OKeaHHYecKOH MauThl Kokoc, KOTOpas MNOXLABHIAETCH HOML
KOHTHHEHT, BbI3HiBasi B Hem jedopmaunuu cxKatusi u usruba (cm. ra. 2).
CeficMOJIOrHYecKHe JaHHble NOKA3HBAIOT, YTO BLOJbL NOGEpexkbi HMEHTCs
VYaCcTKH, rie ceficMHueckasn aAKTHRHOCTh 3a NOCJelHee CTOJETHe He MpPOsB-
JiA1ach, a O TIPOLIJIOM H3BecTHO Hemiloro (pHc. 6.16). Bioap stux «ulenei»
OUENKH ceficMuueckoro pucka, Oasupylolunvecs HAa OAHMX TOJbKO HabJdio-
JCHHBIX HHTEHCUBHOCTAX, Upe3BBIYAHHO HH3KH, XOTA KakHe-nHOO cyliect-
BeHHBIe PA3JHYHS B I'€0/I0THYECKOM CTPOEHUH 3THX PerHOHOB IO CPaBHEHHIO
C 0CTAaJbHOH HacThblo NOOCPEbsi OTCYTCTBYIOT, 33 HCK/AIOYEHHEM HECKOb-
KHX IONEPEYHHX Pas]oMOB, KOTODHIe AeJAT Kpaifi KOHTHHEHTA4 Ha HCCKOJb-
ko 6J0KOB, Bes yuera cTaTHCTHUECKOro MarepHada reodHsuk npumucan 6ot
paBiylo ceHCMHMYECKYI0 ONACHOCTb BCeMy mnoOepexnio. OgHako Ha OCHOBC
ceficMHuecKHX AaHHBIX Kemlexepom ¢ coTpyzHHKamu Obl1 cielad BHBOJ,
YTC &KTHBHOCTb MMTPHpPYeT BAOJhL Pernosda TakHM o0pa3oM, 4TO KPynHble
BEMJETPACEHHS TArOTEIOT K cellcMHyeckuM IHeAAM, H, CJIel0BaTeJdbHO,
(YHKUHS PHCKA P&CTET C TEYEHHUCM BPEMEHH, IIPOLIE/IIer0 ¢ MOMEHTa MOo-
'CICAHero semieTpscenusl. CXoZHBIe sIBJeHUs1 HAOM0RAJNHCh H B APYyrHX pe-
FHOHAX; ocoOull WHTepec mnpexcrabaser CeBepo-AHATONHACKHH pasjioM,
BIOJb KOTODOrO a&KTHUBHOCTbL CHCTEMATHUYCCKH CMeUlaeTcsl ¢ BOCTOKA HA 3a-
nan B Tedenue nocaexnux 40 aer [Allen, 1969].

BoiBogbl OTHOCHTENbHO AKTHBH3ALMH «CeHCMHYECKUX Iieselt» MPOTHBO-
PEYHBH], IIOCKOJbKY NMepHOAbl HalbJiofenuil e NpeBbIUaJd OAHOr0 UHKAA
Qs RKaxaoro npouecca. Tem He MeHee 3Ti BbIBOAB NPHBOASIT K NMOCTpoe-
HHIO CTOXAaCTHYECKHX MOJesell CeACMHUYHOCTH, KOTOPBIC OTPAXalOT NMpaBjo-
N0oA06HEE XapaKTepHble 0COGEHHOCTH TeO(HIHYCCKNX IPOILECCOB.

OTH cOOOpaXKeHHA HABOAAT HA MbICJAL 00 MCHOJAB30BAHUH MOgeser
fipouecca BO30OHOBAEHHs] HJist ONHCAHMS TOCJIEAOBAaTENLHOCTEH HHAHBHAY-
ANbHBIX TOJYKOB WJM TPYNN 3¢MJerpsiceruil. Xapakrepuas o0coGeHHOCTb
‘TAKHX MoZestefl CBfA3aHa ¢ TeM, YTO NePUOAH MEXAY TOMYKAMY He3aBHCH-
Mbl H ONHMHAKOBO pacnpeiedeHbl. I1yaccOHOBCKHH Ifpolece - - 370 YacTHBIE
‘Clyyafi MojenH BO3OGHOBJEHHS, B KOTOpPOHl pacnpejelieHHe HHTePBaJOR
BpeMeHH moiyuHseTcs 3KCHOHEHUHasNbHOMY 3aKOoHy. Eme Gosee mnpoxas
€Teneny 0§obienys Ge3 CYIICCTBEHHORO YCAOKHEHHS MaTeMaTHUecKoi 06-



PaGoOTKH AOCTHTALTCS B NPEANONOKEHHH, YTO HEDUOAN MeXIy 3eMJerps-
CEeHHSIMH pacnpeiclieRsl B COOTBeTCTBHH C TaMMa-(pyHKuMer:

Fr(t) = =57 (VD 'e™, (6.19)
KOTOpaf MpeBpallaeTcd B 3KCIOHEHUHAJbHOE pacnpejeseHve, NpH =1
Ecau k<C1, KOPOTKHe HHTepBadp Gojiee YacTol U KO3(hOHUHEHT Bapuauun
Gonbiie, uyeM B [IyacCOHOBCKO# MOAeAH; eciu k>>1-—BepHo obpaTHoe.
Hlauen u Tokcés [Shlien and Tokséz, 1970] mawy, 4To ramma-pacnpese-
JeHHe He COOTBETCTBYET MOCJeN0BATEJbHOCTAM HHIHBHAYAJIbHBIX TONYKOS,
KOTOpHI® OHHM aHaJH3UPOBAJIH, HO 3TH aBTOPbl HMEJNH Nel0 C BPEMEHHHIMIS
MHTEpBAaMH, BeJiWyHHa KOTOPLIX NO KpaHHel mepe Ha MOPAAOK MeHblle,
yeM BeJIHYHHA TCX MHTEPBAJNOB, KOTOPHIE Mbl paccMaTpuBaeM B HACTOsMeM
pasgeJe.

Ha ocHOBe (VHKIIHH DHCKa, BBIYHCAECHHOH MO NOC/JIeJOBATEAbHOCTAM
vannx Toqukos B [unnykywe, Bepe-Ixonc [Vere-Jones, 1970] BoiBOgHT
0BOCHOBAHHOCTb MOJe/Iell «BeTBsnlerocs Hpollecca BO3OOHOBJIEHHA», B KO-
TOPHIX MHTEPBaJ bl MEXKAYy UEHTPAMHM TPy, TAK XKe KaK H MCHKAY WIeHAMH
TPYINKB, 06Pa3yioT HPOLecCH BO3OOHOBACHUS.

B cBa3# €O CKYZHOCTBIO CTATHCTHUECKOH WHQOpMAIAH HaJeXHbLe
CpaBHEHHS a/IbTEPHATHBHBLIX MOJEJeH [AOJMHBI TPOBORHTLCS HA OCHOBE
MOMGJIHPOEAHNS NPOLECCOB HaKOIJICHHS W BRICBOOOIKAEHHS 3HepTHH Aedop-
mannu [Burridge and Knopofi, 1967, Veneziano and Cornell, 1973].

6.3.4. BIJUAHHE BbIBPAHHON CEHCMUYECKOHWH MOJAEJNH
HA QUEHKY CEACMHYECKOIQO PUCKA

Homunaaphbie pasMepsl BKJIaloOB, ClenaHHLIX B AaHHBII MOMEHT, yBe-
JTHYHBEIOTCH CO BPEMEHeM, €CJaH PaccMaTpHBaTh HX KaK COCTaBHYIO JOMICG:
nprbbLAH, T. €. CCJN TMpeRpanlaTte MX B Kanutald. X peasapHas CTOMMOCTS,
2 He TONbKO HOMHKYA/ibHasf, TakKMe BO3PACTCT B CAYUAE, SCJAH IPOUEHT NPH-
6ol npespicHT uHusiuio. C APyrofi CTOPOHBI, AJs Iedeldl BHPaBOTKH
TPOEKTHBIX PpelieHHH HOMHHAJIBHHIE CTONMOCTH OXHAA€MBIX BBIrOI H Ha-
KJI3AHBIX pacXoioB B OyayuleM A0JKUbLl ObIT RPeBpAaNIeHbH] B HMEIOH[HECS,
MJA peajbHble, CTOHMCCTH, KOTOPbie MOXKHO HENOCPEACTBEHHO CPAaBHHUBATL
€ fepBoHAvadoHRIMKH pacxomaMil. Onncamus ceficMHucckofi omacHocTd B
paloHe X5 9TOH LeaH HeJOCTATOUHBl, €CaAu He OnpejesdeHsl pacnpenene-
HUS BePOATHOCTE BpeveHHW BOJHWKHOBENHs 3eMJETPSICEHHH PasauuHOi
HHTCHCHBIIOCTH HJH MATHHTYAbl B PacioOJIOXKEeHHBIX IO COCEACTBY OYarax;
3lech Tpebyercs neuto 0ogbllec, YeM TOCTPOCHHe NPOCTEHIIUX rpadukos
HOBTOPAEMOCTH MalHWTYA HJAH 1aXe OlleHKd MAaKCHMAJAbHO BO3MOKHBIX
MarHaTyun. '

Cpaay mocie KPYmiOTO 3eMJCTPACEHHS celicMuueckasi ONacHOCTh OUeHb
BBICOKA B CBS3H ¢ AKTHBHOCTBIO a(DTEpPIIOKOB H BEePOSTHOCTBIO TOTO, YT
TOEPEXKACHHS, BbLI3BAHHBIE TIVIABHBIM TOJYKOM, MOTJH OCAaBUTL €CTeCTBEeH-
Hble HIH HCKYCCTBEHHble COODYMEHUR, ecayd BOBPeMa He OblAW MNPHHATHE
Cpoulinie Mepwl. Korja axTuBHOCTb adTepUIOKOB HpeKpaTHAACh H MOBpeX-
ACHUS AWKBUAMPOBAKDI, AOCTHIAETCH HOPMAJbHHIY YPOBEHb CECHCMUYECKOTC
PHCKa, KOTOPBIY 32BHCHT OT (DYHKUMH HJOTHOCTH BEPOSTHOCTH OXHIAAaeMbiX
HHTEpPBaNOB BpeMeHHd 10 NOCACAYIONHX Pas3pyIIHUTRAbHBIX 3eMJIETp$iceHHﬁ.

st wamocTpalliy A0NyCTHM, YTO NMPOUCXOAAT GHKCHPOBAHHBIE M ON-
PereeHHO J3BecTHble MoBpexxAeHns Dg, ecau B ZARHOM Ouare TeHePHPY-
€TCA 3eMJETDPACEHHE ¢ MArHWTyROH, Tpesplanllefl 3alaHHYIO BeJHYHHY.
Ecau [(f) — QynxuHs NIOTHOCTH BEpPOSATHOCTH BpeMeHH OXHAAHHS N0 CJIe-
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AYIONIEero PaspyiHTeAbHOIO 3eMJETPACEHHS H YPOBeHb PHCKA HII30K Ra-
CTOABKO, UTO PACCMATPHBAIOTCS JIMIIL NA3Ya/JbHblC Pa3pylieHus, OXuuae-
Mas BeJHUHHA PeaibHO!l CTOHMOCTH NOBpeXIeHH# paBHa {(cM. Ta. 9)

5=DOE? e"T’f_(t)dt, (6.20)

Tae y— KospdulureHT AHCKOUTHPOBANUA (K03dPuuueuT CNOKHLX NPOHEH-
‘]'OB), a yepra o3navder MaTeMaTHyYeCKoe OXHAaHHe.

Ecnn npouecc aABasieTCst [YaCCOHOBCKHM €O CPellHHM 3HAYEHHEM v,
torAa f(¢)— sxkcnonenta u D=2Dgvfy. OfHAKO €c/IH paspyLUATENbHLE 3¢M-
JIeTPsCeHHs MPOWCXOJsT rpynnaMu u 6067bias wacTe pa3pylmleHuil, BHIbI-
BAeMHIX KaX[0H rPYNnof, IPOHCXONMT B pe3yJbraTe MePBOTO TONYKa, APH
BLIUHCAEHHH D cJellyeT HCHO/b30BAaTh CPEOHION BeJHWYHHY v, COOTBET-
CTBYIOULYIO TPYNNaM, a He HHIMBHAYANbHBIM COOBITHAM.

B rta6n. 6.Il cpaBHHBaercs cefiCMHYGCKHA DHCK, ONpEeNeIeHHHIX B
(IPeRNOJOXKEHNH ABYX aJbTePHATHBHHEIX TIHIIOTE3 — MYaCCOHOBCKOTO H raM-

Ta6nuua 611

CpasHenie NYaCCOHOBCKOTO APOMECcA # ramMMa-nponeccos

[lyacconroscruit FCamma-npolecc, f=2
npouece, k=1
i, o[k T, ik DDy hEiv Toik DD, Bkl
YRiv=10 | Riv=100 TRi>=10 | k=100
0 1,0 0,0278 | 0,0004 | O
0,1 0,92 0,0511 00,0036 [ 0,367
0,2 0,86 0,0675 | 0.059 | 0,667
0,5 0,73 0,0973 0,0100 § 1,333
1 1,0 0,0%09 | 0,0099 1.0 0,67 0,120 0,0132 | 2,000
2 0,60 0,139 0.0158 | 2,667
3 0,54 0,154 0,0179 [ 3.333
10 0,50 0.167 0,0196 | 4,000

Ma-pacnpeznenennss (k==2) — ang OJHOTO M TOrO Xe cpelHero fnepHojia
nmoBTOpsieMOCTH k/v [Esteva, 1974]. B Bune dyHkuuii BpeMeHH fp, NpOIIeA-
IIE€TO ¢ MOMEHTA TOC/eAHero Da3pYIiHTeNbHOro 3eMJAeTPACEeHHs, NpHBeje-
HE TpM XapakTepHCTHKH pHcKa: T|— oxuaaemMoe BpeMs CJIeJyiOulerc co-
ObiTHS, H3MEPEHHOe ¢ MOMEHTa fy, OXHjaemasd BEJHUHHA CTOMMOCTH paz-
Pyilenu#, BHYHC/AcHHA® no ypasHeHuio (6.20), w dynkuua pucka (MM
CpelHsig crtenenws pagpyuenuii). ITockoarky Mel npexefperaeM rpymnupo-
BanneM, ONIAaCHOCTh BO3HHKHOBEHHUST aTepiloKos MoxeT OnTh a1HOO BKIO-
4era B Dy, mu60 HAaNOKEHA HA pPe3yJabTaTH, NOKa3aHHBe B Tal.ulle.

M3 nanpmx TaGaugubl RUAHO, YTO YPOBHW PHCKA, BHIYHCAEHHBIE B PaM-
KaX pa3aMyHHIX Mojeseli, sHAUMTeNbHO paszanuatorcs. IIpu Masabix 3uage-
HHAX fy PUCK MeHbille JJIsi TaMMa-fipolecca, HO CO BPeMeHeM OH BO3pacTa-
€T, NoKa He NMPEBOCXOAHT PHCK IJs1 IyaCCOHOBCKOTO Mpollecca, KOTOPHIH
ocTaercs nocrosHHHM, O4eBHAHO, YTO NNOKA3aHHBlE PA3JHYHA BJAHAKT HA
MHXEHEPHBIe DelleHHs.



6.4. OLEHKA JIOKAJIbHOR CENCMHYHOCTH

3aKoHB NMOBTOPSEMOCTH MArHHTY1 I/ MauaslXx o0BEMOB 3€MHOH KOPBE
# CTarHCTHYECKHE KOppeNsiuHOHHble GYHKIHH TNpouecca BO3HHKHOBEHHS
BQMJICTpﬂCCHI{ljl MOTyT 6BITH BBIBeJEeHbl M3 CTATHCTHUYECKOro aHaJaH3a 3anuv-
CaHHBIX TOJYKOB JHIbL B HCKAIOUHTETBHBIX ciydasX. B OoJbLIMHCTBe e
Takass HHQOPMaUMs CJIHUIKOM OrpaHHdYeHHa /UIst 3THX LeJcH H He Bceraa
oTpaxkaeT JaHHble rcosornuecknx HaO/aonenui. ITocKOAbKY TeoJOrHYecKHe
JaHHbLIe, a TaKxXXe HX CBSi3b C CCHCMUUYHOCTLIO BCCbMa HEOIPeACTICHHBI, HH-
(popMauHs Pa3IHYHOTO XapakTepa NO/KHA OLEHHBATHCS, ee HeonpeneseH-
HOCTb JMOJKHA AHAJIU3UPOBATLCS, A CAEJAHHBIE BEIBOJAL He JOJKHBl MPOTH-
BOPEYHTb Beell HMeollelicss MuGopMauwu. Huxke npusoauTcs BEPOATHOCT-
HBIH KPHTEpHil, ¢ MOMOUIbIO KOTOPOr0 3TO MOXKeT OLITh AOCTHTHYTO: Ha OC-
HOBE TeOTeKTOHHYEeCKHX JaHHBIX H KOHUENTYaJbHBIX MOJesNed NPOHCXOLA-~
IHX IpPH 3€MJIeTPSACCHHSX (PM3HUYECKHX IIPOLECCOR MOZKeT OHITh clAelaH psj
aJLTePHATHBHBIX MPEANOJ0KEHHH OTHOCHTENBHO HHTEpPCCYRUIHX HAc (yHK-
uM# (IIOBTOPACMOCTH MATHMTYJ, BPeMEHHLIX H IPOCTPAHCTBEHHBIX KOppe-
JAHH), KOTOPHIM, KPOME TOTrO, IPRIMCHIBACTCH HEKOTOPOEe HayajbHoe pac-
npeneneHne BeposTHocTel. s OlleHKH TPaBloMoAoGHS KaxIOro IPeimo-
JOMKEHHS HCIOAL3YIOT CTATHCTHHECKYIO HMHGOPMALHI ¥ NOJAyyaloT anocte-
pHOpHOe pacnpcieleHue BeposiTHocTel. Kako# BkJail BHOCHT CTaTHCTHYC-
ckag uHPOPMAUHS B ANOCTCPIIOPHBIE REPOSITHOCTH AALTEPHATHBHBIX THNO-
Te3, 3aBHCHT OT KOJHYCCTBA 3TO# HHYOPMAUHH H OT CTeNeHH HeOHpeIe/eH-
HOCTH, BBIPa’KeHHOH anpIOPHBIMM BepostTHocTAMH. Takum oOpasom, ecan
reoJIOrHuCCKHe AaHHbIe CBHAETEIBCTBYIOT B IOJb3Y 000 U3 Npeanoloxe-
HHH HJIH Pslaa NPeinoaoxKcHuil, CTaTHCTHYCCKAs HHGPOPMAaUHsS He AOMKHA
CHJIBHO BJHATE Ha IICPROHAYaJIbHOE paclpejeienne BeposiTHocTed. C apy-
rofl CTOPOHBI, €CJI HMeeTcst CTAaTHCTHUECKHHA MaTepHan 3a IJdHTeJIbHBUL
nepuon Ha0mojeHu#, OH NPAKTHYECKH M ompenenseT HOPpMY M NapaMeTper
MaTeMaTHYeCKHX MoJc/el, BRIODAHHKIX AJS ONMHUCaHUS JIOKAJBHOH ceficMuu-
HOCTH,

6.4.1. BEMECOBCKAA OUEHKA CENCMHUYHOCTH

DefiecoBckas cTaTHCTHKA CAYXHT OCHOBOH I BEPOSITHOCTHHIX BHIBO-
J0B, YUHTBIBAWILIHX Kak aipHOPHOe pacupejedeHde BeposiTHOcTell, NpUIH-~
CaHIlOC AaJbTCPHATHBHDLIM I'HIOTCTHYCCKUM MOACIAM AAHHOIO RBJIEHUSA, TaK
H CTATHCTHKY peaJizaiiifi coObITHH, OTHOCAUIUXCSE K 3TOMY siBAeHHo. B
OTJIHYUC OT OOLIYHEIX MCTOXOB CTATHCTHYECKOTO aHajdu3a DefecoBsl MeTo-
ABlL 3aKMI0YAIOTCS B NPHAZHHH Beca BEPOATHOCTAM, IOAYYEHHHM IO JaH-
HBIM BBHIOOPOUHHIX HAOMOACHHUR WK U3 /JPYriHX MCTOYHUKOB, YHCJO, KOOP-
AUHATBL H MarHuTyAbl 3emJeTpsAceHuil, ualJaiofaBIIuXCcsa HA NPOTIXKCHUE
JanHBIX MITEPRAJIOB BpeMeii, CAYXKAaT A% YCTRHOBJIEHHS BePOSATHOCTHOM
Mepbl OPHMEHHUMOCTH KaXJA0H U3 AJbTEePHATHBHBIX MOAedell JOKaJbHOH
CefCMUYHOCTH, KOTOPBIE MOTYT ObiTh NPEAsOXeHB Ha OCHOBE T'e0JOrHdec-
KHX (akros. JI060ff KpHTepHH, KOTOPBIA NpeANONaraeT B3BELINBAHHC HH-
DOPMALUY PA3NMYHOTO XAPAKTEPA M PA3HON CTCHeHM 11eONpeiesleHHOCTH,
A0JKEH NPHUBOAHTL K BEPOATHOCTIILIM BBIBOJ2M, COIVIACYIOIUMMCH CO CTe-
NCHbIO JOBCPHS, MPHNOUCAHHON KaXKAOMY HCTOYHHRY HH(popMaunuu. 3t1o 10-
CTHraercss Mmerojiamud OeliecoBckoli craructusu. Ilyers Hi(i=1,...,n) —
NIOJIHAA CHCTeMAa B3aHMOHCKJIHOUAKIWHX ITPEANONOKeHHH, KACAIOMUXCH AaH-
HOTr'O, HEAOCTATOYHO H3BCCTHOTC ABJICHHS, A — HabmionaeMBlH HCXOX 3TOrC:
ABNeHud. Jlo toro, xak co6btHe A HPOH30MIIO, MBI MPHNUCEHIBAEM Hayasib-
Hble BepostHocTH P (H;) kaxpoil runortese. Ecau P{A|H;) — BepoatHocTh




‘A upHn ycioBHH, uTO rumoresa H; sepHa, To Teopema Beiieca [Raiffa and
Schiaifer, 1968] yrBepxpmaer, uto
: P(H| A) = P(H) (A Hy)

Z_,P(f‘f})P(41HJ) * (6'21)

[TepBHIfi 4/IeH B TOM YpaBHEHHH — BEPOATHOCTL (AMOCTEPHOPHAS)
TOTO, 4TO THHmote3a H; sepua, ecau cobuiTue A TPOH3OLLIO.

ITpu olienke ceficMHYecKOro plicka TeopemMa Deifleca MoXer GuTh He-
N0Jb30BAHA AJs YAYYIUEHHS MCPBOHAYAJBHBIX oueHOK 2 (M) u ee uamene-
HHA ¢ TIYOHHOH B JaHHOM paliOHe, a TakKXKe TeX NApPaMeTpOB, KOTOpLIE
onpeaeasior ¢popMy KpuBoil A(M) uau, 9TO PaBHO3HAYHO, YCJOBBOE pac-
npejieNieRre MArHUTY/, ecid MPOU30UIIO 3eMmiaerpacenue. st 910l wenn
BozbMmeM 2 (M) kak npouspeienne dyHxkunu cpegHero Ap=»Ai(M;) u dynk-
uun dopmul G* (M, B), paBHOil AONOJHHTEIBHOMY paCIpemeseHHI0 MarHH-
TYX NpPH YCJOBHH, YTO NMPOHM3OULIO 3eMJIETPSCeHHe ¢ MarHHTynoi M =M,,
rie M;— MarEWTYZHBIH NOPOr AJS MHOXECTBA CTATHCTHYECKHX NaHHBIX,
HCNOJb30BABUIIHXCA TIDH BbIYUACNHEHHAX, B-——BQKTOP HeonpeAeJIeHHHX napa-
MeTpoB By, ..., By, KoTopble onpexensior ¢opmy kpusoit A(M). Hanpuwmep,
ecan A(M) cooreercTRyer BhHipaxkenuio (6.8), to B — Bexrop U3 Tpex aje-
MEHTOB, PaBHBIX COOTBETCTBEHHO P, B U My; ecniu nMeer MecTO pacmpene-
Jenne {6.9), o B onpeygensercsa napaMmerpamu £ 1 My,

HavaabHoe pacnpenenerye CeHCMHYHOCTH B 3TOM Cjyyae BHIpaaeTcs
HayaJabHOH COBMeCTHOH (yHKUHell IJIOTHOCTH BepOSTHOCTH Ar u B: ['(As,
B). Ha6monaemuiit nexon A MOXeT OblTh BHPaXkKeH MAarHHTYJaMH BCeX
SGM._TIeTpﬂCCHHl?I, reHepHpOBANUHBIX AAHHBIM 0O4YaroM B TCUEHNE HAaHHOrO HH-
Tepsana BpeMmenu. Hanmpumep, mnpeanomomxum, uro N 3eMJeTpsaceHHit Ha-
6/1f01an0Ch B TEUCHHE MHTEPBaJa BPeMeHH ! H YTO HX MarHHTyAbl Oblan

paBHBL M), My, ..., my. @opmyaa Beiicca npuHEMAaeT BHA
f”(}vl.) Blml,~-'1mN; t)"_"f,(;"fn B)X » )
Plmy, ma, oo mps t]AL, Bl
X TPmy ma g 1L B/ (L, Bydidb (6.22)

rie f”(.) —anocrepuophast (GYHKUHS IWIOTHOCTH BepOSTHOCTH; [ u b —
VCIOBHEIE HepeMenHble, NPMHMMAlOWNe BCe T¢ 3HaYeHHs, KOTOPHEe MOryT
IPHHUMATE COOTBETCTBeHHO Az M B. Ollenka A; oOHuYHO MOXeT OHITH OJdY-
UeHa HE3aBHCHMOQ OT OLEHKH APYrux napamerpoB. Torna HabmaopaBmuics
thakr Bupasurca uucaoM Ny — KOJIMYCCTROM 3eMJIETPSCEHHH ¢ MarHuTy-
J0#, npeBblimawineli M B TeyeHHe BPeMeHH /, U B KauecTBE NIEPBOTO 3Tana
onenuBanua A(M) mosyduM clenyiolllce BupaskeHHe:

77 . __ P(NL; t”\L) : ‘ '

P/ N ) =F () P, DT DA (6.23)

6.4.1.1. HauanbHble BEPOATHOCTH THNOTETHYECKUX MojeJel

Korna cratuctuueckass wuHpopmanusi 6GeaHa, OLUEHKH CeNCMHYHOCTH
BCCbMA YYBCTBHTEIbHB K TOMY, KaKHe [IeDBOHAYaJIbHLIE BEPOATHOCTH NpH-
THCauw AJbTEPHATUBHEIM THIIOTETHYECKUM MOJAEJIAM;, MHCHHC TeoJoroB H
reo(pU3HKOB O BO3MOMKHLIX THNAX MOAeJefl, HX DapaMeTpax H COOTBeTCT-
BYIOMIHX AOBEPHTE/PHHX IPAHHLAX MOryT OBITh aAeKBATHO HHTepHpeTHPO-
BaHLl M NPeACTABJeHH B TePMHHAX QYHKUHH [/, Kak 3TO Tpebyercst OJIs
cocraBienyst ypaBHeHM#d THma (6.22) u (6.23). B umeane 3TH MHeHus
AOJKHLEl OCHOBBIBATBCS 1'a NOCTPOEHHH MOTEHINHAJABHBIX OYaroB 3eMJeTpsi-



‘CEHHIT H COOTHGCEHHH HX C BO3MOXKHO OJHOTHMHBIMY TEOTEKTOHHYECKHMH
<TPYKTYpamu. ['eosort o6BIMHO TAK K HOCTYRA!OT, HO CKOpee KaueCTBEHHO,
uyeM KOJNHY4eCTBEHHO, KOria OHm oueHupaloT My. TlepBoHayasbHBE OLEHKH
». LeNaloTCs DefKo, HECMOTPS Ha TO, YTO 3TOT NapaMeTp BaiKeH NPH Npo-
eXTHPOBAHMN HE OYCHB OTBETCTBEHHBIX COOPYXEHHH (cM. ra. 9).

- IIp1 ananusc reoqaorudeckoll HHGOPMAUMH JOJKIbBl YUHTHIBATBCS KakK
MeCTHBRIE ACTaJdH, Tak H obmiye CTPYKTYPbl H HX pasBHTHe. B HeKOTOPHIX
paiioHdX Bce MOTeHIHAJbHBIE OYarn 3eMJIeTPACEeHHH MOTYT GbiTh HAEHTHOH-
HPOBAHK C BBIXOAAUIHMH Ha NMOBEPXHOCTh pas3/IOMaMH, a HX CMCUICHHS B
[HOoBefilliie TeOJOrayecKne SMOXH MOTYT ObiTh H3MepeHbl, Eciu MOXHO oue-
‘HUTh CPEIHIOI0 BEJHYMHY CMEUIeHHS B ¢jJHHHUY BPCMEHH, TO MOXKHO yc¢Ta-
HOBHTb TOPSIAOK MACHHTYIL KpPHNIAa M SHEPrHI0, BHICBOOOK/AEHHYIO HpPH -
TONYKe, a CJJ0BATENLHO, HHTEPBAJBl [OBTOPAEMOCTH JAHHBIX MAarHHTYL
|Wallace, 1970; Davies and Brune, 1971} Moo Takxe ouelnTh CTeNeHb
COOTBETCTBYIOHIEH HEONpeleeHilOCTH I IepBOHAua/dbHOE paclpeleneHure
seposithocteil. Tor dakt, u¥To MOBTOpsIEMOCTb MAarHuTYa ciaabo Koppenn-
pyeT ¢ pasMepaMi COBPeMeHHbIX CMeIlleHHH, Haijer OTpaxXeHue B YBelH-
yeHnn Heompeaeaennoctu |Petrushevsky, 1966].

Ilns pewreHuss MHOTHX npobJieM NpHMeHeHHE KDUTEDHS, ONHCAHHONO B
npeAbAyUlemM pasjese, HEBO3MOXKHO HJHM HeaJleKBATIO, Kak, HAalmpuMep, B
paitoHax, rie obuiaue passOMOB Pa3JHYHBIX PasMepoB, BO3pacTa H aKTHB-
HOCTH M HEJAOCTaTOYHash TOYHOCTb ONpeiedeHHsi KOODAMHAT 04aroB IIpensrt-
CTBVIOT uX AMpdepenunannn. Toriga pernoHajbHas CEHCMHYHOCTD MOXeT
‘OLIeRNBATbCS B NPEANIOIONEHHH, 4TO To KpadHell Mepe uacTh ceficMuve-
CKoli aKTHBHOCTH CKOpee pachnpeic/ieHa B NaHHOM oObeMe 3€MHOM KOPH,
4eM CKOMIUEHTPHPOBaHA B 30HaX PasjioMOB pasauuHoro mnopsixa. C aHano-
THYHOfl CHTyallHell Mbl CTOJIKHYJHCh OBl, MMest JeJO ¢ aKTHBHBIMH 30HaMH,
rie OTCYTCTBYIOT CJeflbl TIOBEPXHOCTHEIX cMemlennit. CregoBaTesqbHO, pac-
<MoTpeHne OOINErO NMOBEeZEHHS KOMIJIEKCA TeOJOTHYECKHX CTPYKTYP Yacro
60J1ee BAYXKHO, YEM H3YYEHHE MEeCTHBIX geTaqei.

B obsacth aHaausa OOMEro TOBEICHUA KPYOHBIX TeOJOrHUECKBX
CTPYKTYP B OTHOUIEHHH 3HEPTHH, KOTopas morjda Obl 6uiTh BHICEODOKKEHA
B eAHHHNEe Oo0beMa 3a €AHHHIY BpeMeHd B ONPeAeJIeHHBIX YaCTAX 3THX
CTPVKTYP, CA€N4aHO HeMHOro. B 3TOM HanpaB/CHHH CJeloBajo OH ORH-
JaTh 3HAYHUTEJIbHBIX HCCAECA0BAHHMH, HMEIOLIHX MPAaKTHYECKHH BLIXOA, HO-
CKOJbKY B Pe3y/AbTarTe NPUJIOKEHHS TeOpPeTHUECKHX NpeiCTaBJIeHHN TeKTOo-
HHKH IJIHT K HOHMMAHHIO KpynHoMmaclwiTaOHLIX TEKTOHHYCCKHX IIPOLECccOoB
ONPelledISIIOTCS YHC/IeHHble 3HAYEHHSI HeKOTOPHIX NEePEeMCHHBIX, CKOPPEJHpO-~
BaHHHIX ¢ BHICBOOOXKAawLtefica 2Heprueli, KOTOPHC MOTYT ObITh HCIOJAB3O-
BaBu XOTs Obi ANA ONpejieeHHs TOPsIAKAa MaTHUTYA, OXHAAeMBX BAOAb
AKTHBHHX TPaHHI MeXAy NJIHTaMH. 3HAUUTe/NbHO MEHee MNOHATHO IPOHC-
XOXIOeHlHe TOJYKOB B MaJIOAKTHBHBIX pAfiOHAX KOHTHHEHTANBHHIX IIHTOR
Il MOBe/leHNe CJOMHBIX KOHTHHEHTAJbHBIY O0KOB HJH PEruOHOB HHTEHCHB-
HOIl CKJAIYaTOCTH, HO RaXKe H TaM OXKHjaeTcs HEKOTOPHII Iporpecc B H3y-
YEHII Npouecca HaKOMJIeHs HaNpAXKeHH]T B 3¢MHOM Kope.

3HaHHe reoJOrHYeCcKoll CTPYKTYPH MoXKeT CAYKHTb OCHOBOH IpH (op-
MYJIIPOBAHUH THUMOTe3 O [1€PBOHAYAJLHBIX paclpeflesleHUstX BeposTHocrel
CCHCMIMHOCTH Nayke B TexX CJAydYasX, KOrja HCnodbh30BaUHC KOJHYECTBEHHOH
reOu3HYCCKOl MRDOPMAIIIH OKA3BIBAETCs 32 TpeaesjaMu HAIIHX BO3MOMK-
HOocTed. Havaabnere pacnpelenennsi BeposiTHOCTeli TNapametpos A B B,
ONPCALAMOUIUX JIOKATbHYIO CCHCMHYHOCTL B MaJAhX 06beMax 3eMHOH KOpb!
11 BROCALMX 2HAUNTCADLHBM BKJIAd B OLCHKY CCHCMHAYECKOro pHCKa, B RaH-
JIOX: paifone MOTYT OUCHHBATBCS IYTeM CPABUEHUS O CpedHCH ceHCMHYHO-
<Thio, Habawaaemoll B npefenax Oonee OOWHPHBIX TePPHTOPHi €O cX0a-




HBIMH TEKTOHHYECKHMM XapakTepuUCTHKAMH, rie AJHTENBHOCTH NEPHOAA Ha-
6AI0AeHHH H MNOJHOTZ CTATHCTHYECKOH HHGpOpMauuu NO3BOMFIOT NOCTPOUTD
HajAeXHhHE KpHBbie MoBTOpsemoctd Marautya [Esteva, 1969]. Has no
9TOMY TYTH, MH MOXEeM, Halpumep, HCIOIb30BATb HHPOPMAUMIO O cpej-
HEeM pachpelesieHHH rayGuH 3emjerpscenuii PasjHYHBIX MAarduTyx B ceif-
CMHYECKON NPOBHHUMH, AJSI TOro 4YTOOb OUEHHTb COOTBETCTBYIOUlee pac-
nipeaesiedne B ONHOM M3 paHOHOB 3Tofl ,NPOBHHLMH, FA€ aKTHBHOCTh Ha NPO-
TAKEHHH NepHOAa HaGmofeHnit Oblia HH3KOM, XOTH, MOXeT OuThb, AJs
obbacHennss HabalolaeMBX PAa3JHYHE ¢ reoPH3HUECKOH TOYKH 3DEHHUS HeT
ABHBIX NPHYHH. AHAJOTHYHEIM 00Pa30M MaTeMaTHYECKOEe OXKHAAHHE H KO-
s¢¢HUEeHT BapHALHH A; B JAaHHOM DaiOHe, XapaxTepU3YIOLIEMCS ymepeH-
HO# HJIH HH3KOR CcefcMMYHOCTBIO (KAaK, HanpuMep, KOHTHHEHTAJbHBIH
IMHT), MOTYT OBITH NONY4YEeHH HA OCHOBAHHM CTATHCTHKH ABHIXKEHHH, CBOK-
CTBEHHBIX BceM, N0 ofuieMy MHEHHIO, CTAOHIbHBIM WM ACeHCMHYHBIM pe-
THOHAM MHpa.

3HaueHHe HauajdbHEIX BEPOSTHOCTEH B OLIEHKAX CeHCMHYECKOTQ pHCKa
70 CPaBHEHHK C YHCTO CTATHCTHYCCKHM MOAXOKOM CTaHOBHTCS OYEBHAHBIM
N3 TpUMepa, NpuBexeHHOro Ha puc. 6.16. Ecan teopns Keanexepa orHocu-
TETbHO AKTHBH3AUMH «CefCMyueCKUX Ilenell» BepHa, celicMUUYecKas omac-
HOCTb HA 3THX YYaCTKax Bhllle, ueM IAe-Aufo Ha mobepexnpe; ecaH XKe CUH-
TaTh, YTO HPOUECC BHICBOOOKJeHHS 3HEPTHH ONHCHLIBAETCS NMYaCCOHOBCKUMH
MOAENAMH, KMeEIOUIeHCs CTATHCTHYeCKOH HHGMOPMANUH JOCTATOYHO, UTOOHE
A0Ka3aTh PUNOTE3y 00 YMEHLUICHWH CEHCMMUYECKOro PHCKA B «uensix». [lo-
CKOJBKY 3TH MOJEJIH NPOTHBOpEYaT APYr APYLY M NPEACTABJAIOT JgBe IIPO-
THBOIIOJOXHBE NMO3HUMH B OTHOWIEHHH Xapakrepa peasbHOro Hpouecca,
OUEHKH pHCKa OyayT, HECOMHEHHO, OTPa)KaTh CyGBEKTHBHHE MHEHHI.

6.4.1.2, 3HaueHne CTATHCTHYECKOH UHPOPMALUU

Oyenusanue ;. B mepryio odepesb OGCYAHM HCMONB30BaHHE ypaBHe-
HHA (6.23) Ans OlLEHKM Ar HE3aBHCHMO OT JPYIHX HAapaMeTpos, NOCKOJABKY
5TO OTHOCHTC/BHO lipocrasi RpoGieMa u Ay, OOHYHO GoJiee HeompefeneHHa,
yeMm My, ¥ 3HauUHTCAbHO §0Jlee HeonpeaeleHHa, YeM B.

Bocnoabsyemes: Mofelnbio, onicaHHod ypasaenueM (6.19). Ecnu mpea-
NOJOXKATh, YTO 3HAYeHls, KOTODbie MOXKeT IPHHHMATh Az, o6pasyioT He-
HPEPBIBHBIT MHTEPBAN, TO HayajbHble BePOSITHOCTH AJbTEPHATHBHLIX THEO-
Te3 MOryT GBITh BLIPAXKeHbl B BHAe (DYHKUHM [JOTHOCTH BEPOSITHOCTH AL.
Ecau, kpome TOro, ciedaHnl HEKOTOPHIC NPENMOJNONKEHHS OTHOCHTeABHO
BHJa 3TOH (DYHKUMH, TO HeoOXOAMMO ONpPefesNHTh JHIIb HavyaJdbHBE 3HAauC-
Hust E(Ar) u V(Ar). Yao6Ho cuntats, uto v=~/E (T) moquHHSAETCS raMma-
pacnpenencunio. Toraa, ecid p H pw— NApaMCTPHl 3TOTO HAYaJAbHOIO pac-
npeneseHyEss v H €CJH NPHHATH, YTO 2 H3BECTHO, a HAOJIOAABIUHACH HCXOL
BHipaXeH B BHAC BPEMENH I, Npoliejliero B TeUCcHHe r-+] nocjaefaoBaresb-
HHX cOObTHII (3eMJeTpsCeHUil ¢ MarHuTynoii>=M ), To NpUMeHEeHHe YpaB-
Henua (6.23) nNpHBOAMT K BHBOALY, YTO ANOCTEPHOPHASI BEPOSTHOCTD
PYHKUHH v TaK¥Ke HMeeT IaMMa-pacropefenNeHie, HO yi&e C IapaMerpaMiu
o+nk u pt-t,

Havaibnoe n anoctepHopHOe MaTeMaTHUECKMe OXUAAHHA v PaBHbE
CCOTBeTCTBeNHO p/p B (p+nR)/(u+1,). Eciu Hanaabiasi HeolpegeaCH-
HOCTh v Mana, p ¥ U OyAyT GOJBIIUMH ¥ HaYajbHOE U nocJaeAymoumee Mate-
MaTHYeckHe OXHIaHHs He OYAYT CHABHO OT/JH4YaThed. C ADPYrofi CTOPOHEL,
€CJIH CYUMTATh CYLIECTBEHHOH TOJbKO CTATHCTHYECKYID HHQPOPMALHIO, TO
HapamerpaM @ H p cJelyeT A3BaTh MaJble 3HAYEHHS B HAYAJALHOM pachpe-
Aedtenu, u E£(v), a cielloBaTeNbHO, H Ay GYAYT NpaKTHIECKH onpereadTh-

14t



Cs sHayeHUsMu 7, k£ W {,. Bce 310 03HayaeT, UTO MEPBONAYAJbHEIC OUEHKH
TeOJ0roB AOMXKHLI YUHTHBaTh. He TOJLKO OXKHI1acMble HAH Haubosee Bepo-
ATHbIC 3HAUCHHsS DABIMUHLIX NapaMeTpoB, HO H NPCANOIOMKEHHs O Zuana-
30HaX BO3MOXHbIX 3HAYCHHH ¥ CTCHCHH Oan,IIQJ]OHHOCTH KaxIoro W3 ma-
pPaMeTpos.

B. nmpeiplAyilleM ApUMepe HCIOJIb30BAIaCh JHIL YacTh CTATHCTHYECKOH
nagopmanun. B  OoablIMHCTBE cJydyaeB, OCOOEHHO eCJH ceficMUYecKas
AKTHBHOCTBD Ha IIPOTSRKEHWH lepuoga uabaiogellnfi Oblia HHU3KOH, BaXKHYIO
HidopMauH0o HeceT AMHTENBHOCTL HHTCPBAJIOB OT Hauana HAORWOAEHHH 10
EepBOro M3 paccMaTpuBaeMbix fi4-1 COORITHIL, a TaxXe OT TOCJAELHEr0 U3
HHX JO KOHUa mepnoja nabamwgenuft. Torpa ucnoidb3oBailine YpaBHEHHR
(6.23) TPHBOAHT K BBHIPAXKEHHIO HECKO/ibKO Ooiee C10JKHOMY, UCM TOJY-
YeHHOE IIPH HCIOJAL3OBAENH HH(OPMALHMH TOABKO O f4.

Ilpu pellegny MPAKTHYECKUX TPOBAEM 4acTO BCTpeyaercsi ocoBhIA Cay--
yafi, Kor4a No JlalHblM CTAaTHCTHKM 110 KpafiHeilt mepe B murepsase (0, fp)
cOOBITHH He LPOHCXOAWT. (PYHKUMS NAOTHOCTH BEPOSTHOCTH B HHTepBaje
ppeMenr T (0T f{; A0 HacCTYIJEHHS NEePBOro COOLITHS) AOJKHA YYHTHBAThH
COOTBETCTBYIOLUI cABHT BpeMeHHOH ocu. Kpove Toro, ecin BpeMs MOCaAEH-
Hero coOBITHS JO Hayasa nepHoja HalAWwAEeHHH HEH3BECTHO, pacupepede-
HHe BpeMeiln OXKujaHua or {=0 0 NepBoro coObITHA COBNAJLAeT C paclpe-
JenenHeM INpouecca BO30GHOB/JGHHA IIPH [IPOM3BOJBHOM 3HAYEHUH f, KOTO-
poe ctpemutcs K Oeckowewnoetn {Parzen, 1972]. Jlns wacrHoro chydas,
KOrjia Meprojbl MOKOos 06pasyloT raMma-npouecc, 1| uamepsiercst ot (=0,
a T — uHTepBas MCXKJIY TOCIeI0BATCILHBIME COOBITHAMH, TpHYEM H3BECT-
o, uto Ty=4, GyHKUMS YCIOBHO¥N  IVIOTHOCTH  BEJNUYHHbLE Ti=
= (T~ tp)/E(T) naerca ypasuenneM |Esteva, 1974]

&
gy s LI CR DI .
j‘tg (”E T] 210) M ,l _ e—,‘.'u, (624)

] 1
> : =D ke
m-1n—

riac pe=1rt/E(T).

Tatbaunma 6.111
BeNecOBCKME OUEHKM CEHCMHYNOCTH AJIR OAHOH M3 «CEHCMMYECKUX ulesei»

£ (DT (v ErAT 0t E (T
—1iE

v -2 B ] 6o 2 p=10

0 1.0 1,0 0.75 0,75
0,1 0.95 0,99 0.7 0,74
0.5 0,75 0,94 0,91 0,71

1 0,58 0.87 1,14 0.73

) 0.20 0.54 3.1 1,05
o 0,11 4,35 5,47 1,85
20) 0,06 (0,22 10,50 2,48

Pacemotpum Teneph mpuMeHellne 6efecOBCKOIl CTATHCTHKHE HPH OLEHKE
CefiCMHUHOCTH OAHOH N3 ceBcMHYeCKHX wedel (cm. puc. 6.16) mpu ycno-
BHSIN, NPUUATHIX A% ypaBHeHua (6.24). C 37oil mesbio GulJa NPHHATA CHC-
TEMO TEePROHAYAJbILEIX NPCANOJOKEHHA H COOTBETCTBYIOLIHX HM BEpOSTHO-




cTel, KaK 3TO ONHCAaHO Buiule. Ha ocHOBC NpPeABapUTEJbHBIX HCCJIe[0BaHu#,
OTHOCHILKXCH KO BCEMY I0XKHOMy noGepexblo MeKCHKH, JOKaJabHad Cefi-
CMUYHOCTb B paHoHe «lledH» (u3aMepeHHAsl B- 3HAveHUAX A aas M>=6.5)
6bija NpeicTaB/JeHa B BHAe ramma-npouecca ¢ 2=2. HavanavHaa ¢ynkuus
NJIOTHOCTH BEPOSATHOCTH AJA v Obiia MPUHATA TaKHM 00pPa3oM, UTOOH OXH-
naemas BenuynHa A (6,5) ans perHoHa copnajana ¢ ee CPeXHHM 3HAYCHH-
eM JJs Bced ceficMHueckoli mpopuBuuu. PaccmaTpusanuch fBa 3HaYeHHA
o-—2 u 10, xoTophle oTBevaOT ABYM Koadduuuenram Bapuaunn—0,71 n
0,32 cootserctBenno. Benuuunbl B Ta6Ga. 6.111 nmoayueHs! A OTHOUIEHHs
KOHEUHOr0 W HAYaJbHOro OXKHAAeMBIX 3HAUYEHHH v B 3aBHCHMOCTH OT ug.
Ilocnennue aBe KOJNOHKH B TaliHle COAEPKAT OTHOIIEHHS BHIMHCJEH-
unix sHauenndt E”(T,) u E'(T), ecaw v B3ATO PaBHBHIM COOTBETCTBEHHO ero
HayaJ bHOH WIM anocTepHOPHON oxujaaeMmofi Benuuune. TabaHua nokasw-
BaeT, uTo Aas p=10, T. e. KOrga HeONpelcJeHHOCTh NPEeANOJOXEeHHH, Cae-
JIAHHEIX Ha OCHOBE TeOJIOTHYECKHX coOoOpakeHHit, HH3KA, OXKHUTaeMasn BesH-
YPHA TIEPHOAA BPEMEHH JO CJHEAYIOIIEr0o 3eMJAeTPACEHHS] NMOCTOSHHO YOHI-
BaeT B cooTBeTCcTBHH ¢ BhiBogaMu Kenanexepa u xp. [Kelleher et al., 1973].
O/HaKo, eCJid C Te4eHHeM BPEMEeHH HUKakKHX COGLITHI He MPOHCXOAHT, AaH-
Hble CTATHCTHKH NIPHBOASAT K YMEHBbIHEHHIO OUEHKH DHCKA, YTO TIPOABAACTCH
B YBEJHYCHHH YCJOBHBIX OXHAaeMbix 3Hauendudl Ty s p=2 reosnoruye-
cKHe TaHHbIE MeHee Ba’XKHBH H OUEHKH PHCKa YMCHBIUAIOTCS GHICTpee.

6.4.1.3. BeiiecoBckoe oOucHUBAHHE
COBMECTHO pacrnpefeNeHHbIX NapaMeTPor

B ofmeM ciyyae OLeHHBaHHe BekTopa B GyJeT COCTOATL B Ompejele-
Hua anocreprHopHoit BefiecoBckol (yRKIMH cOBMecTHOH BepOATHOCTH €ro
KOMMOHEHTOB, NIPHYeM B KayecTBe CTATHCTHUECKHX NAHHBIX HCHOJIB3YIOTCH
OTHOCHTEJIbHbIC YacTOTH HaOJIOAeHHBIX MarHutyd. Takum oGpasom, ecan
coOpiTHe A mpeacTaRHTh Xak N TOMYKOB C MarHUTYAamMu My, ..., My H

b; (i=1, ..., r)—KaK BeJIHYHHBI, KOTOPbl€ MOXKHO CUMTATH KOMIIOHEHTaMH
BCKTOpa B, noaJsiexaulero OLEHHBaHHI0, TO ypaBHeHHe (6.21) mpuMmer BUR
: Falbe....byP(A|b, ..,.b)
Fs(by, ..., b|A) == — - d , (6.25)
j...jfB(u....v., u,)[(Alu,,...,u,)da,....,du,x
rae P(A|uy, ..., u,) nponopuHoHaJabHo npoussenenuio [T g(mi|uy, ... u);
i=1

g(m)=—aG*(m)|om.

3aMKHyTHe pelleHHs Ans [”, kak 3To daer ypasueHue (6.25), B 00-
illeM BHAEe HEBO3MOMKHBI. O,ZlHaKO IIpH OLEHHBAaHHH PHCKa OHEHKH amnocTe-
PHODHBIX MOMEHTOB NEPBOrO H BTOPOTO NMOPSAAKA MOTYT OBITh TIOAYYEHH U3
yYpaBHenus (6.25) c HCIOJb30BaHHEM HMEIOIIHXCSA ATNAPOKCHMAUHH mep-
Boro nopsiika [Benjamin and Cornell, 1970; Rosenblueth, 1975], nocae-
Ayloulne oxuaeMble sHavenus B; nawrtca dopmynolt (f7s, (1) u du, rae

Pofuy=[ ...1 s (s, ..., u)du,, ..., du;, ¥ MHOTOKPATHHH HHTerpas
HMeeT NMOPAAOK r—1, NOCKOJBKY OH He BKAIOYAeT MHTErpPHPOBaHHe 1O Bi.
Orciona

E'y [BiP{A|By. .... B,)]
B r
E, (PA B Bl (6.26)

E"(B;)=

tide E/ w E” — cOOTBETCTBCHHO MEPBOHAYAJLHOE M aNOCTEPHOPHOE MaTeMa-
THYECKHE OMHAAHMS; HMHAEKC B O3Havaer, 4yTo MaTeMaTHUYECKOe OKHIaHHE
Gepercs OTHOCHTENBHO BCCX KOMIIOHEHTOR B.



ABajorHYHO MOrYT OWIThL noJyYeHbl TAKHE QNOCTePUOPHBLE MOMEHTbL:
KoBapnaunsa B; u B;
E' 188 P(A] B, .... Br)|

E g (P (A By ... B)]

—E"(B;)E"(B)); ' (6.27)
MaTcMaTHueckoe oxHpaanue 3 (M)
E'[A(M)Y)=E"(M)E"[G*(M; B)] =

., E/B {G* (M, B)P(AIB],O‘V! Br)]
— F (}~1) E'B {P (4 ! By, ... Br)] )

cov” (B;, Bj) =

(6.28)

Mapeunarvnsie pacnpedeienusn. B palle ciyyaes alocTepHOPHbIE Ma-
tTematTHyeckue oxuaauua A(M) —st0 Bce, uro TpebGyeTcs AJA OMMCAHHR
CeHCMHMYHOCTH ¢ Ueablo BeIpaborku peutennii. Yacro, onuako, Heomnpene-
aendocTb A{M) Ttakxe JoiKHa OHTH NPHHATA BO BHHMaHHe. I{anpumep,
BEPOATHOCTb MNPeBBIUIEHHS 2QAaHHOM MArHHTYAbl Ha JNPOTSAXKEHHH MAAHHOTO
HHTEpBaJa BPeMeHH XOJKHA OHTh ompeleicHa Kak MaTeMaTHYeCKOE OXKH-- -
NaHye COOTBETCTBYIOWIErO pacnpejesieHHus 1O BCeM aJbTePHATHBHBIM THOO-
Te3aM, Kacawiumea A(M). B 3tom cayuae moxer Ouith 1OKas3aHO, 4YTO -
ec/ld MOMEHTBHl 3eMJeTpsiceHHil 06pasyloT NMyacCOHOBCKHI npouecc, a_Oeit-
€COBCKOe pacupejlefieHHe A, —TaMMa-paclpeineiieHde CO CPEeIHHM Ar B
K03 dHiIeHTOM BapHaudx V;, TO MapruHajJbHOe DpAacHpefleleHHe dYucia -
3eMJeTPACEHHH ecTh OTpHllaTelbHOe OHHOMHHAJIBHOE pacHpejiefieHHe co
CpeqHEM Ar. B HacTHOCTH, MaprHHa/bHAsi BEPOATHOCTb HYJEBHIX COOBLITHIY
B HHTepBate Bpemenu ¢ pasha (1+/17)}", rne r"" =V 2 ¢ =r"/A. -
MaprudanpHag QYHKHHS NAOTHOCTH BEPOATHOCTH 1IEDHOAOB TIOKOH MEKAY
3eMJICTPSICEHNAMY, KOTOPYIo caeayer noactasutbh B (6.20), pasna A (f-+
+4/t7) "1y ona cTpeMUTCd K QYHKUKM TUIOTHOCTH SKCHOREHIHAALAOIO
pacnpeaenenus, ccan " uw ” crpemstea k GeckoHeunoctn (n V,—0), a ux

OTHOUIEHHE OCTAETCS PABHBIM Ag.

BeftecoBckasi Heonpe/eNeHHOCTb, CBfi3aHHAS ¢ COBMECTHLIM pacnpeje-
JeHneM Bcex ceficMMYeckux napametpoB (Ar, By, ..., Br), Moxer ObTh
BKJIOYEHa B PacyeT BEPOSTHOCTH HACTYINEHHS HAHHOrO COOLITHS Z MYTEM
HAXO0XJAEHHA €rc YCJIOBHOTO MATEMAaTHYECKOrO OXKHAAHUA OTHOCHTEJNbHO
BCEX NapaMeTpoB

P(Z)=Es, p [P(Z); (A, By, .., B))]. (6.29)

Ecan coBmecTHOe pacnpenenenue Ap, B monyueno nocpepctsom Geite-
COBCKOTO aHAJHM3a HAYaJbHOrO pacnpefieteHud W nabaohaBuierocs cobbi-
THS A, TO ypaBHeHHe NPHHHMAET BHA

E'y, 5 P(Z{%;, B)P(A|},. B)]
Ey, p PR B ’

rie WTPHX H ABa WTPHUXA — COOTBETCTBEHHO HAYalbHHIC K allOCTEPHOPHBIE
3HAYCHHS, :

HMpocrpancreennan uamenuusocrs. Ha puc. 6.17 nokasana xapra reo-
TEKTOHHYECKHX NPOBHWHUUE Mekcukyu mo ©. Mycepy. Kaxaast npoBuHHIHA
XapakTepHusyercs ONpeiesNIeHHBIMH OGUIMMH YepTaMH TEKTOHHYIEeCKOro
CTPOEHHsA, OJHaKO o6liasi KapTHHA HapylnaeTcss HEKOTOPHMH MEeCTHBIMH
ocobennoctamu. Hanpumep, B 3oHe 1, TexToHMYeckHe OCOBGEHHOCTH KOTO-
poH GBIIM ONHCAHBI BHINE H CXEMATHUECKH NMOKARAHW ua nuc A 1R FQik~h

(6.30)

P(Z) =



1975], TuxooKeaHcKas NJHTA TOrPYXaercsl NOX KOHTHHEHT M, KaK Npeang-
JIaraioT, PAacuJieHseT ero Ha HeCKOJbKO OTHeJbHHIX OJIOKOB, pasieNeHHHX
PasNOMaMH, NONEPeYHHIMH O OTHOMICHHIO K GeperoBOH JIMHHH M nNaiaio-
mux noj PasHHMH yriaaMn. Macca KOHTHHeHTa B CBOIO OYepeAb COCTOHT
13 HeCKOJBKHX KPyNHBX 0s0koB. CeHCMHYeCKas aKTHBHOCTH NONJABHHYTOM
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Puc. 6.17. CeiicmotexToHnueckne nposuHuny Mekenrn {F. Mooser]

TUIMTEL HJU €e TIOBEPXHOCTH pasjena ¢ HaJABHHYTHIM KOHTHHEHTOM Xapak-
TEPH3YeTCH ‘MArRUTYAaMy, KOTOPHE MOTYT JOCTHraTth OUYeHb BBICOKHX 3Ha-
YEHHH, NpuYeM CPefHss [MYGHHA THIOUEHTPOB OHICTPO YBENHYHBAETCH HO
Mepe ynrajenus or Oepera; He0oJabuIlHe W YMepPEHHHIE MeENIKO(OKYCHBIC
TOAYKH TEHEPHPYIOTCH HelocpeACTBeHHO B Ojorax. O6cyxipaBmascs BhlIe
H3MEHYHBOCTh CTATHCTHYECKHX JAHHHX B TNpefiesiaXx BCell TEKTOHHUECKOH
CHCTEMH CTAHOBHMTCS fCHOH 13 CXeMbl, npusejieHHol Ha puc. 6.10. Deiecos-
CKast OlleHKa JIOKAJbHOH CeHCMHYHOCTH, yCpeiHeHHas AJMA BCell CHCTEMH,
MOXeT GBITH NOJyYeHa ¢ NpHMeHeHHeM ypaBHenHs (6.21) maum kaxoii-nubo
H3 ero moaudpukamui (6.22 u 6.23), ecqiu B KayecTBe CTATHCTHYECKHUX AaH-
HHIX npuHMMaercd HHGOpMalusA, OTHocsIlaAcAa Ko Beell cHereme. Oanako
OUEHKH CeHCMHUECKOrO PHCKA YYBCTBHTENLHBI K 3HAYEHHSAM JIOKaJbHOH
CeHCMHYHOCTH, VCPEIHCHHBIM AJSI 3HAUKTEALHO MEHbIINX O06bHeMOB 3eMHOI
KOpHI; OTCIOfa BHTEKAaeT HeoOXORMMOCTh CO3AaHHS KPHTEPHEB AJIsl BEpoAT-
HOCTHHIX CYXKACHHH O BO3MOXKHBIX CXeMax HPOCTPAHCTBEHHOH HU3MEHUHBO-
CTH CeHCMHYHOCTH B TeKTOHHYECKH OXHOPOAHLIX 30HAX. :

Ha ocuose ceficMOTeKTOHBYECKO#i WH(DOPMalHH pacCMaTpHBaeMasi CHC-
TEMAa B NEPBYIO odYepelb MOXKeT OhTh moApa3feNieHa Ha HOrPYKaIOHLYIOCH
ININTY M MOJCUCTEMY HelJYOOKHX 0Yaros; KaxKAasi TOACHCTeMa 3aTeM MO-
XKer GHTh NPOAHANH3MPOBAHA B OTAENLHOCTH. PacwrieHuM, naupumep, mo-

Ipyxawmyiocsa NJIRTY Ha § OTHOCHTENBHO MaJ_!fth IIOA30H DaBHOrQ pasMe-
na -

ArAmY  as



HOA CHCTEMBI, Vi, — COOTBeTCTBYIOINAsl HACTOTA B KaXKIOH moxsowe; ompe-
ReNUM p; KaK v /vy, TPHIEM p; He 3ABHCHT OT Vo (p: — BEPOATHOCTH TOTO,
YTO 3eMJeTpsiceHHe, KOTOpOe TPOH3OLULIC B CHCTéME, BO3HHKJIO B NOA30HE
i}). Hauanbuas MHdopMauma o BO3MOXKHOH HPOCTPAHCTBEHHOH H3MEHYHBO-
CcTH vy MOXeT ObBITb BbIpaxkKeHa B TePMHHaxX HayaJbLHOrO paclpegeiesvst
! BeposaTHOCTelk p; W Koppeasuun
MEXY Pi B p; AfA hoOwbiX [ W .

Tak kak lei =v;, Noayyum Xp;=

SyﬂKaHW;:,C““"‘,»g =1, DTo HakJaibiBaer jgsa orpa-
PP HUUCHHMA HA HAYAJBIOC COBMECTHO®
pacupeneseHHe BCPOATHOCTEH

pi E'{pi)=1, var'2p;=0. Ecau
NPHHATh, YTO BCE p; HMEKT PaBHBIE
MaTeMaTHYECKHe OXIJaHus i Bee
napsl p;, pj, {#j 06/1a1a10T 0AHHA-
KOBLIM KOS(PHIMEHTOM KOppend-
UHH p;=p ', YIOMAHYTLIC OrpaHM-
Yelus  NPUBOAAT K BEAUUHHAM
E'(pry=1/s n p’=--1/(s-1). Ano-
CTEepHOPHBIC 3HAMEHHA £ (pi) H pif
MOAYYAOTCS B COOTBRTCTBUH ¢ Te-
MM KC IPHHUHIAMU, KOTOpBI® MpII-
BUOAST K YypaBuenusim (06.25)—
) (6.28). CraTHcrHuccKRi matepual
Prc. 6.18. CxemaTHueckoe 14130§pamollue B 3TOM CJAVYAC TpeicTaBleH of-
HOXABHTAHAY  CErMCHTHPOBAHHON  MJIHTH . ! o
Kokoe nog Amepukanckylo mnawty [Singk, WHM  4ucIoM  3emaeTpicennit N,
1974} TMPOHCWERMHX B CHCTeMe, H Hg
(i=1, ..., §)— COOTBETCTBYILUM
yncsoM 3emyeTpacennii B noasoHax. Ilpu QuUKcHpOBaHHLIX p: BCPOATHOCTH
3ITOTO COBBITHS OMHCHIBAGTCS NMOJHIOMHAJABHBIM pachpeiefeHneM

N!
P[A[pi, ..., ps]= T P e P (6.31)

91> 92>63

Ecaun xospunueHTaMH KOPpeRAUMH MENKAY CeHCMHYHOCTBIO Pa3daHi-
HBIX MOA30H MOXKHOQ IpeHe(peub, KaxKjoe p; MOXHO OUEHHTb B OTHe/IbHO-
ctH. [Tockoneky p; ZOAXKHO GHITH 3aKai0YeHO B uHTepsane ot 0 go 1, 6m10
6Ll ecTecTBeHHO HCIOAB30BATb JJIS OHHCAHHS €r0 HayaJbHOrO pacmpenene-
HHsi BeposATHOCTeH Oera-pacnpefereHde, KOTOpOe OHpefessieTcss mapamer-
pamu n’; 1 N’; TakuM 06pasoM, uto E'(p;) =n";/N’; u

var’ (pi) =n'i(N'i—n';}/[N";(N";+1)] [Raiffa and Schiaifer, 1968].
ITapaMerpnl anocTepHOpHOro pacTipefieseHHs GYAYT PaBHE

f’l”‘-:::n/,‘+n[, IV/,L‘:!V,,;-'}-N.

Bosbvem, nanpuamep, 308y, B KOTOPOH NPHHATO raMMa-paclpencicHue
I Ay ¢ MATCMaTHYECKHM OXHAaHHEM A’y M K03((HIHEHTOM BapHAIHH
V’r. Tlpeanoso:RuM, UTO Ha OCHOBE T'eOJOTMUECKHX JAHHHIX H BHIOJHEH-
HEX n3MepeHHH pellleHO NOAPA3AeNHTh 3TY 30HY Ha UeThbipe TNOA30HHI PaB-
HBIX pasmepoB. M3 ampropubX coofpakeHHil BHIOHpaeM MaTeMaTHYECKHE
OXHUDaHHA M KO3bOHUUEHTH BapHAUWH p; [AJId 3THX I[OJA30H TaKHMH:
E'(p:) =025, V'(p;)=0,25 (i=1,...,4). W3 mnpexpaymux paccykaeHuit
A5 s=4 npuMeM p’;;=—1/3 npH iF=j. [IpeAN0OsOXKUM TeNepb, YTO B Tedc-
HHe AanHoro MHTepBana BpeMeHH ! B 30He Habmwoganock 10 3emicrpsce-
HHH, H3 KOTOPHIX B KaxK0# ITOA30HE NIPOM3OUNIO cooTBeTcTReHHO (. 1. 3 n




6 semuaerpacennit. Ecii npuasTe MoAesb IYacCOHOBCKOrQ mnpoilecca, A’z H
V/;, Moryr OLiThb BHPaXeHH B BHAe BOOOPAKAEMOTO YHCAA COOHITHH
n’=V, % npoucmenulux B Tewenne (PUKTHBHOrO BPEMCHHOrO HHTEpBala
t'=n'[AL; mocse TOro, Kak B TeyeHHe HHTEPBAJia BpeMeHH [ NPOU3OLLIO 1
seMJyIeTPsICEeHUH, OeflecOBCkoe cpefHee M KOG¢HIHEHT Baphauuu A, Gyayr
PaBHbB

M= (n"4+n)/({{'+1), VL= (n'4n)""? [Esteva, 1968].
C.ie10BaTeTBHO,
N -2 . = -2 i
V= (VT OV T R, V= (VT 10y,
MecTHEle OTK/IOHEHHSI CEACMHMYHOCTH B KaXK/JAOH TMOA30HE OT CPefHEro
3HAYEHHs] Ar MOXKHO NMpOaHaJW3HPOBaTh B TepmuHax p;(i=1,...,4); Gele-
COBCKHH aHaJH3 COOTHOHIeHHs], B KotopoM 10 semierpsicenuii pacupemenn-
JHMCh 110 4eThipeM [OA30HAM, IPOBOJMTCA B COOTBETCTBHU ¢ dopmynoi
E {(piP(Apy.....pJ] T
E"(pi/A) = - e 6.32
P8 = T A o0 (6.32)
MateMaTuueckue OXUJAHHS, KOTOpHE (GUIYPHPYIOT B 3TOM ypaBHe-
HHH, JOJKHB BHYHCISATBCS OTHOCHTENBHO INepBOHAYaJbHOTO COBMECTHOTO
pacnpefienents BeposiTHocTeH p;. JIJsi NpakTHYECKOro pelleHusi TpeGyioTCs
aneKBaTHbIe‘armpoxcrmanun. HanpnMep, ANNpoOKCHMaNnuda mnepeoro HOpﬁ,II“

ka Denmxkamuna u Kopreina [Benjamin and Cornell, 1970] npusoaur
K pe3yibTaTam

E” (1) =0,226, E” (ps) =0,204.

Ecin npexHeOpeub Koppeasuuedl mMexAy CeACMHYHOCTBIO TOA30H H MpO-
aHaJM3HPOBATH HHAOPMAIHIO O KAXKJ0#l NOA30He He3aBHCHMO, NPHHAB AJs
p:; Dera-(pyHKLYIO NJOTHOCTH BEPOSTHOCTH €O CPEAHMMH KO3(D(PUIHEHTAMHU
Bapualliy, YKasaHHbIMH  Bblle, noayuum E”(p;)=0,206, E”(p.)=0311,
YTO HC O4EHb OTJHYARTCST OT NPEABIAYIIHX Pe3ylbTaToB; OMHAKO, KOTAa
E'(p:)=025 n V' (p;)=0,5, micpsbiii KpUTePHHl NPHUBOIHT K Pe3yJbTaTy
E”(p;)=0,206, E”(ps)=0,314, B T0o BpeMss KaK BTOPOH 1aeT COOTBETCT-
Benno 0,131 u 0,416, Pasnduusy MOTYT 4YacTHullOo OOBACHATBCA HCKIOUE-
HHeM p’;;, HO, BEepOSITHO, 3HAUMTeJbiafg MX YacTb IPOHCTEKAeT OT UeTou-
HOCTH aNnpoxCchHMauun MmepBOro nopsika Ui MaTeMaTHYeCKHX O)KPI,I],aHPIfl,
burypupyomux B ypasreHuu (6.32). Takum o6pasoM, XKedarelbHO HC-
M0Jb30BaTh KakHe-1ubo Apyrue annpoXKCHMauHuu.

Henoanoie Oannote. M3BecTHO, 4TO craTHCTHUecKasi uHopMauus Bogee
WM MeHee AOCTOBEpPHa JMIIb AJAS MATHHTY/, TNPeBBIIAIIIHX HEKOTOpoe
3HayeHue HOPOra, KOTOPOe 3aBHCHT OT HCC/ICAYeMOro paliona, ypuBHs ero
AKTHBHOCTH M KauecTBAa MeCTHOH M PaACTOJOMKEHHOH B HENOCPeJCTBEHHON
6au30cTH anmapaTyphl. [lae HeilOJHbie CTATHCTHYECKHE 3alHCH MOTYT
OLITB CYHIECTBEHHBEIMI A OLEHKH HCKOTOPHIX NapaMeTPOB CEHCMHUHOCTH;
IIX HCMOJIb30OBAHHE JOJKHO CONPOBOXKIAATLCH OlLlEHKavu BeJdduHH 3PpdeKTHB-
HOCTH, T. €. OTHOLUEHHH UYHCJa 3aNNCAHHHIX 3eMJEeTpPAcCHHE K MX ofueMy
uncsty B januelx uatepBatax [Esteva, 1970; Kaila and Narain, 1971].

6.5. PETHOHAJIbHAYl CEUCMHYHOCTD

KoHeuHO# ileibl0 OLEHKH JOKaAbHOR CeHCMHUHOCTH SIBASICTCH H3yue-
e pEerHOHaJbHbLIX CEHCMHYECKMX YCIOBHH, T. €. pacnpeieieHHH BeposT-
HOcTefl MHTEHCHBHOCTe§l HAa M@HHbIX y4yacTKax H BePOSTHOCTHBIX KOppEJsi-
L MOXKAY HAMU. DTH QyBRKUHU TIONYy4aloT NyTeM WHTEerPUPOBANHUS OLLEHOK



JIOKAJbHOH CEACMHYHOCTH oT GAM3JeXKalUldX 0Yaros, #, CJAeJ0BATCABLHO, HO-
JYYeHHbIEe Pe3yJ/bTATH OTpaxalor OeHeCOBCKHE HeONpPeNe]eHHOCTH, CBA3aH-
Eble C JOKaJbBHBIMH CCHCMHYECKHMW OLEeHKAMH. Hiuske pernoHanbHast cefi-
CMHUHOCTL Oy/JeT BbIpaXKeHa B TEPMHHAX CPEIHUX YACTOT TNIPEBbIUEHHH
JAHHBEIX HHTeHCHBHOCTeH; GoJsiee jpeTa/ibHBIE BEPOATHOCTHBIE OTHCAHHS NO-
TpeOYIOT NPHHSATHH CHeUHPHYECKHX THIOTe3, Kacaiou{MXCH NMPOCTPAHCTBEN-
HbIX H BpPeMEHHBIX KOppeJsunil Npy 3apOXK/JIEHHH 3eM.jeTpPsaceHHH.

6.5.1. KPHBbIE NOBTOPAEMOCTH HHTEHCHBHOCTEH.

PaccMOTpHM BHayalle caydail, KOr/la HeONpe/leeHHOCThID HapaMeTpPoB
ceficMHYHOCTH MOXHO npeHeOpeub. [IpenctaBum cebe 3jeMmenTapHLIi cei-
CMHUECKHH HCTOYHUK 06beMa dV, XapaKTepH3YIOMHHECH JOKaJbHOH Cei-
cuuuHocTbio A (M) Ha eanHuLy obbema M HAXOLALMHCA HA PACCTOAHUM
R or yyactkRa S, rfie A0AXKHB GbiTh BBIYHCACHH QYHKUHH ROBTOPSIEMOCTH
uHTeHCcHBHOCTe#. Kax bl pas, Korga TOAuOK ¢ MarHMTYyAoit M remepnpy-
eTCH B 3TOM UCTOUNIKe, HHTEHCHBHOCTb HA yyacTKe S paBHa

Y=eY,=¢ebiexp (b2M)g(R) (cm. ypaBHenns 6.4 u 6.5), (6.33)

tae e-—kosbhduurent cayuaitHoctd; Y u Y, — peaanHan W npeuckasau-
Has HHTEHCHBHOCTH; &) u Dy — 3ajnandble KOHCTaHTH; & (R) — dyHkuus ri-
HOLEHTPAJLHOTO PACCTOAHHA.

BeposiTHOCTb TOro, 4YTO 3eMJeTpsceHuHe, NpOHCUIeAllee B odare, Gyaer
HMeTb HHTCHCHBHOCTb GOMbllyI0, YeM y, PpaBHA BepOSITHOCTIL TOTO, YTO
¢Ypy>y. Ecan Y, BolpaxeHo B TepMuHax M H yuTeHa CayuafiHOCTb &, TO
noayqacm ’

a

L
v(y)= | vo(y/u)fe(u)du, (6.34)

a

&
rie v H vp— COOTBETCTBEHHO CPe[HHe 4aCTOTbi NPeBBIUIEHHH [LaHHOrO IMO-
pora pea/JbHOW M MNpPeACKA3dHHOH HHTEHCHBHOCTH, 3alaHHbIE 3HAUEHHS
au=YfYu, ar=4{Yr, Yy ¥ Yr— NPEACKa3aHHLIE WHTEHCHBHOCTH, KOTOpHIE
cootBercTByor My u M., a f. — dyHKIuS IJOTHGCTH BeposTHOCTEH &.

Ecan umeer Mecto ypasnenne (6.33), 1o

Vo (y) = Ko+ K1y —Koy ™, (6.35)

rie
Ki=[big(R):AnLdV (i=0, 1, 2); (6.36)
ro=0, r1=Pp/by, ro=(p—P1)/b2. (6.37)
Ecau 3amenuts ypaBuente (6.35) ua (6.34) u npunsith, uto In & uMeer

HOPpMaJibHOe paclupejefieHHe CO CPeJHHM M Y CTAaHAAPTHHIM OTKJOHEHHeM
G, TO NOJYUUM -

v(y) = coKoF-c1 K1y —coKoy, (6.38)
rae

]

ci=exp (Q;) [tb (-lf—a%——u—‘) —® (M—U_u_‘)]' (6.39)

O — KyMy/IATHBHAS dynkuus CTaHIAPTHOIO HOPMAJLHOTO paclpefiescHIIs;
Qi=1/20%r2+mr; 0 1; = m+c%;.

IMogoGuble e BbipaskeHHs monyuensl Mepuem u Kopresnom [Merz
and Cornell, 1973] nasa cnenuaavHoro cayuasi ypasBHeHHs (6.8), goraa




fi—>o0, ¥ Mg KBaapaTHuHOK (QOPMBI CBA3H Mex/jy MarHuryjaofi # jora-
pudpmMom cpeanedi vacToTh npesnimenud. Ecaw npuuarh, uTO MarHuTyAH
064aNnalOT IKCTpeMaapHEIM pacnpejesienveM 11l tana (6.9), MoxHO TONY-
YHTb 3aMKHYTbIE PelIeHHs Yepe3 HeMOJHYIO raMMa-(yHKIHIO.

KpuBbie NOBTOPSIEMOCTH HHTEHCHBHOCTH NS NaHHBIX PAHOHOB TIOJAyua-
I0TCR NyTeM HHTErPHPOBAHHA BKJIARO0B OT BCeX 3HauHMbIX HCTOYHHKOB. He-
ONPEIeNECHHOCTH B OUCHKAX JIOKANBHOH CeHCMHYHOCTH MOTYT ObITh YYTeHB
AyTeM OMHCAHHA PerdoHadbHON CeNCMHUHOCTH B TEPMHHAX CPEAHHX ¥ AHC-
nepeuit v(y), BhYMCIEHHS X M3 vpaBHeHHs (6.34) u COOTBETCTBYIOUIHX am-
NIPOKCHMaNHIl MepBOro H BTOPOTO MOpsAKa. Bauanue 3THX HeoupeeeH-
HOCTeH Ha Ppe3y/bTaTbl MPOEKTHbIX PEUIEHUHA paccMaTpuBasoch Pozen6.io-

TOM.
6.5.2. BEPOATHOCTHBIE KAPTHl CERCMHYHOCTH

Eciin QyHKUHM TOBTOPSEMOCTH WHTEHCHBHOCTeH onpegenens s He-
CKOJIbKHX YYaCTKOB ¢ OJHOPOAHBIMH FPYHTOBHIMH YCIOBHIMM, PE3YJAbTATH
VA0GHO TPEeACTaBHTb B BHIC KOMILJIEKCA BePOSITHOCTHBIX KapT CefCMHYHO-

jriy
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Puc. 6.19. TTnkoswe ckopocri (B cm/c) ¢ neprogom mosropsemocts 100 ger

CTH; Ha KaX/JOH H3 HHX IIOKa3HBAIOTCA KOHTYpH HHTEHCHBHOCTeH, COOT-
BETCTBYIOMHX TaHHOMY NEpuHOAy noBTOopsieMocTH, Puc. 6.19 u 6.20, nanpwu-
Mep, MOKAa3LIBAIOT NMHKOBble CKOPOCTH H YCKOPEHHS JNJs TepHojia INoBTOpse-
Mocti 100 ser oag TBepAHIX IPYHTOB MeKCHKH. DTH KapTsl COCTABJAAIT
YactTe KoMIJeKca TpadHUecKHX MarepHajoB, NOJNYYEHHBIX C NPHMeHEHUEM
KPHTepHeB, ONHMCAaHHbLIX B HacToslle#d ruabe. ITOCKOJNbKY OTHOHIEHHE NHKO-
BbIX YCKODeHHHl M CKopocTeil He OCTaeTcsi MOCTOSHHBIM IIO NJIOWARH Pail-
0la, COOTBETCTBYIOIIHE MPOEKTHble CICKTPbl H3MEHSIOTCS He TOJbKO 110
Macmra6aM, HO ¥ no ¢popMe (UaCTOTHOMY COCTaBY); MHBIMM CIOBaMH, ceii-



CMHYECKHH PHCK OOBIYHO AOJKeH ObiTh BBIPAXKCH B TEPMHHAX TIO Kpaineil
Mépe ABYX NapaMeTpoOB, HampuMep, B AAHHOM CJAY4ae — MHKOBBHIX YCKOpe-
HHUH H CKOpOCTeH, COOTBETCTBYIOLIMX pPa3HbIM YPOBHAM pHCKA (mepnogav
HORTOPSIEMOCTH) .

Jao°
34 104°

142
104°

Pic. 6.20. TlukoBuwie yckopenus (8 cwfc?) ¢ nepwogom mnostopsevocts 100 Jetr

6.5.3. MUKPOPAHOHUPOBAHHE

Ilpy ¥cnoJb30OBAHHE ONHCAHHBIX BBHIIMIE KPHTEPHEB ANA Pacuera perdo-
‘HaJbHON CEACMHMYHOCTH B HESIBHOM BHjie MPHHHMAaeTCs, YTO BbIpaXKeHHs L4
3aTyXaHds HHTEHCHBHOCTH WMEIOT CHJAY IS TBepAbIX I'PYHTOB. B neficTau-
TEAbHOCTH pacCesiHie HITEHCHBHOCTEH N[O CPABHEHHIO C TIPEACKA3AHHLIM
TIPOHCXOJAHT B 3aBHCHMOCTH OT MCXAHHW3Ma oudra, MyTCH pacHpOCTpaHeHHsA
BOJIH K MeCTHHIX TPYHTOBBIX YC/JOBUH; MmO KpaHHedl Mepe noc/ejiHas rpynna
lIepeMEeHHBIX MOXeT 1AaBaTb CHCTeMATHUYECKHe OTKJOHEHHd B OTHOINEHHAX 3
peasipHOH M NPOTHO3MPYEMON HHTEHCHBHOCTEH; Te0JOTMYecKue OCOBEHHOCTH -
MOTYT CYIIECTBCHHO H3MEHHTb JOKaJbHYIO CeCMHYHOCTL B HcGOMBIOM pe-
THOHe, TAK € KaK M HanpaB/IeHHs H3JyUeHHs 3HEPruH, a CJe/l0BATEeJILHO,
PErHOHA/bHYI0 CeHCMHYHOCTb NPHAETANIHX TePPHTOPHH. DTH cHCTeMaTHUe- .
CKHe OTK/IOHEHHS SBJAAIOTCA NPEAMETOM MHUKPOPAaHOHMHPOBAHMS, T. €. MecT-
HBIX MOJAHGUKAUMH KapT CEHCMHYECKOTo PHCKAa THIIA TeX, UTO TNpPHBEIEHBl
Ha pHc. 6.19 1 6.20.

Ilpy paspaborTke cHcTeM MHKPOPAHOHMDOBAHHS YCHJHMA B OCHOBHOM
OHn HalipaB/JeHBl Ha H3yUeHHe BJUSHHS TEQJIOTHYECKOro CTpoeHHst (cTpa-
THTP2HH y4acTKa) Ha MHTEHCHBHOCTH 3eMJeTPACEHHH M YacTOTHHH co-
CTaB ceficMuyecknx BOJH (cM. ra. 4). AHaJuTHuecKHe MOJead NpaKTHde-
CKH OTpaHHuHBaJMCh aAHAJH30M peakLWH CcTPAaTHOHLHPOBAHHBIX TOJL C
TOPH3OHTANLHLIM WM HETOPH3OHTAJBHLIM 3aJeraHiEeM Ha BEPTHKAIBLHO Pac-

- IPOCTpaHAIoIHeCs CABHIOBbIE BOJHBL Pe3y:maﬂ>1 CpaBHCHHASA uaﬁmo;leﬂ-
HOro u fporHOo3pycMoOro nOBEIEHHA NOKa3aJjin pas3lnyl CTEIeHL CcoBHajie-




-

Hust: oT yaoBJerBopuTenbHoro |Herrera et al, 1965] zo Becbma caaGoro
[Hudson and Udwadia, 1972]. HepoBHoCTH nOBEepPXHOCTH (yHIAMEHTA,
HOOCTHJAAIOLIETO pHIXJblEe 0CAaJKH, MOTYT BHOCHTb CYIHECTBEHHBIE CHCTe-
MaTHUeCKHe H3MEHeHH® B xapaxrep KojefaHuil MOBEPXHOCTH BCAELCTBHC
(pOKyCHPOBAHUS BO/I M/ JHHAMHUECKOro ycuaenns. C nocieqnnm apdex-
TOM CBf3aHbl, NO-BHAMMOMY, MCKJIIOYHTEbHO BLICOKHE YCKOpeHHs, Hab.1io-
JaBLIHECH B ONOPROIl cTeHe NJOTHHBHL I1akoiiMa mnpu semaerpacenun B Can-
Qepuaujo s 1971 r.

B coBpeMcHHOR IIpaKTHKe MHKPOP2HOHHPOBaHHs ceHcMHYecKue HH-
TEHCHBHOCTH HJAH INPOCKTHBHIC NapaMeTpPH ONpelefslOTCs B JABC CTaJHH.
CHayajga 3HAYeHHs] STHX MapaMeTPOR BBHIYHCIAIOTCA AJAA TBEPABIX TPYHTOB
¢ TOMOLLUBIO COOTBETCTBYIOINX YPpaBHeHHH 3aTyXaHHUs, 3aTeM OHH KOPpPEKTH-
PYIOTCSL € YHCTOM CBOHCTB MECTHBLIX I'DYHTOB; OJIHAKO 3TO NpelycMaTpHBa-
eT TPHHATHE OMHOTO NPOH3BOJILHOTO pEINEHHH, K KOTOPOMY OYeHb HyRB-
cTBHTeJENl CceficMHueCKu# PHCK: ONpejceHHe TPaHHUB MEXAY TBEPABIMH
¥ polxabiMi TpyHTamu., Oco60 TpyAHble NpoGaeMbl BO3IHUKAKOT, €CJAH MBI
nplTaeMcsl YCTaHOBHTb 3Ty FPAaHHLY JIAS NpelcKasaHus koaeGauuilt Ha Bep-
IIY¥HAX BO3BBIWIEHHOCTEH MWJH /A4 NPOTHO3a VCTONYMBOCTH CKJIOHOB BBICO-
kux ycrynos [Rukos, 1974}, '

Mrak, MOXHO cleqaTh 3aKJi04eHMe, 4TO CO3JaHHe PalHOHAJLHOM Me-
TOZHKH MUKDOPaNOHHPOBAHHSI /S OHEHKH CeHCMHYeCKOH ONAacHOCTH Ha-
XOINTCSL 110KAa B HAYAJBLUON CTAJMH M YTO NMOSIBSTCS HOBbiE KPHTEPHH, KOTO-
pLic, BePOSITHO, NOTPeOVIOT NOCTPOeHHS MOAceaeH 3aTyXaHWs HHTEHCHBHO-
CTH C YUeTOM BJWAHHA MECTHBIX CHCTeMaTHYeCKHX HaMeHenHH. [TpunecyT au
NMOJh3Y 3TH MOEHH HAH OyIeT HCIOJAb30BaTbCA ABYX3TaMHBIHA Ipolecc, OImH-
CaHHBIH Bbllle, YPaBHEHHS INOBTOPSEMOCTH WHTEHCHBHOCTEH MOTYT ObITb
NONyuyeHbl KaK Jas ¢Jayuast TBEPAbIX [PYHTOB, IIYTEM YMIIOXKEHHS BTOPOTO
uiacHa ypasHenus (6.34) ua amexkBaTHHIA NONPABOYHBIN KO3(QHIHKEHT, 3a-
BHCALLKH OT MHTCHCHBHOCTH.
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