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PosrasayTo MOopeAb OYAOBU 3eMHOI KOPH, 1110 (DOPMYETHCS TSIKIHHAM IIAaHEeTU. Bak-
AUBY POAB Y TaKill CTPYKTYPi BiABeA€HO IIpoliecaM i30CcTa3il. AHaAi3 pe3yAbTaTiB celcMo-
PO3BiAYBaABHUX POOIT METOAOM BiAOMTUX XBUAB AQE€ 3MOTY IIPUITYCTUTH, IO BIAOMBHI IIAO-
LIAAKU B 3eMHUX HAAPAX BIAIIOBIAQIOTH TPIIIWHAM i IOPOKHUHAM Y IPCBKUX IIOPOAAX, L0
CKAQAQIOTH CTPYKTYPH 3€MHOI KOPHU. 3pOOAEHO IPUITYIILEHHS, 1110 BaroBi HaBaHTa*KEeHHS,
SIKI YTBOPIOE TSKIHHSA IIAQHETH, BUTPUMYIOTHCS KAPKACOM — OIIOPHUMH IIAOILIAAKAMU, Ha
SIKUX KOHTAKTYIOThb T€OAOTiUHI Tina pi3HOTO cKAaAy i popmu. Bara piBHUX 06CAriB opia,
KOPH Bapiroe€ BHACAIAOK BiAMIiHHOCTEH y I'yCTUHI peUYOBUHHU, HAIBHOCTI TPIIIVH i HOPOXK-
HUH. [IpchKi criopyau opMyIOThCSI caMe dyepe3 TaKi Bapiallii, IKi BU3HAYalOTh 3aracu
IIOTEeHIIIaABHOI €Hepril Mac ripchbKux nopia. HagBHICTE BUCOUMH, CYMI>KHUX 3 AOAMHAMH,
BU3HAYa€ I'PAAIEHTH IOTEHIIAABHOL eHepril i AOAATKOBI BaroBl HAaBaHTAKEHHS y 30HAX, 110
OOAIMOBYIOTB IPCBKI CIIOPYAU. B pe3yAbTaTi TPUBAAOL All BATOBUX HABAHTAKEHB OIIOPHI
IIAOIIAAKU MOXKYTh PYWHYBATHUCS, IIJ0 3yMOBAIOE IlepeMilleHHsI OAOKIB ripChbKUX IIOPiA;
IIpU IIbOMY MOTEHIiaAbHA €Heprifg 4aCTKOBO IePEeTBOPIOIOTHCS B MAaKeTH MeXaHIYHOTO
IMIIYABCY — CeNCMiuHe BUIIPOMiHIOBAHHS, SIKe XapaKTepU3ye IIPoIleC 3eMAETPYCY.

SIK MOAEAB CEMCMIYHUX IIPOIIECIB PO3TASIHYTO YAQP Y PE3YABTATI IepeMillleHHS BEAUKUX
OAOKIB IipCBKUX IOPIA. 3EMAETPYC YABAIETHCSA HACAIAKOM YaCTKOBOI'O PYUHYBaHHS Tip-
CBKHUX CIOPYA. HaBepeHO pe3yabTaTh MOAEABHUX PO3PAXyHKIB HUJKHIX KPDOMOK IrpCBKUX
CIIOPYA AASI ABOX AIASTHOK TepuTopii Marapancbkoi obaacti PO.
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BeeapeHne. 3emHbie Heppa CAOKEHBI T'eo-
AOTUYECKMMM TEAaMU, YIOPSIAOYEHHBIMHU B
TIOAE TSTOTEHUS TAAHETHl. KOHTaKThI MEeKAY
TeraMu (POPMUPYIOT >KeCTKHUM KapKac, KO-
TOPBIY HE MO3BOASIET TeAaM CMeINaThbCs —
Ka’kKAO€e TEeAO OIIUPAaeTCs Ha APYTHe TeAd, BhI-
AEPIKUBasI BeC BHIIIIEAEKAITNX TOPoA,. Omop-
HBIEe TIAOIIAAKY TeA POPMUPYIOT KapKac UAT
CKeAeT HEKOTOPOTro 00beMa HeAp, KOTOPBIH
obecrieynBaeT yCTOMYNBOCTb KOHCTPYKITUU.
CpeaHsist IAOTHOCTE 3TOT0 00beMa OOBLIKHO-
BEHHO MEHBIIIEe TAOTHOCTH 00Pa3Ii0B IIOPOA,
CKAAABIBAIOIINX €T0, 38 CYET TPEIINH U TIOAO-
CTel, BKAIOUEHHEIX B 00beM. Ha puc. 1 npu-
BeAeH cericMuyeckuu paszpe3d MOB—OIT,
NOAYYEHHBIN IIPU PaboTax IO TAYyOHMHHOMY
CEeICMUYECKOMY 30HAUPOBAHUIO TTPOMUAS
3AB [CaabHUKOB U Ap., 2014]. PrucyHOK na-
AIOCTPUPYET MHOKECTBO OTPa’kaloIIuX IIAO-
IIAAOK, 3aIIOAHAIONINX Heppa ydacTka. OTpa-
>KaroIre MAOIIAAKH, TI0-BUANMOMY, CBSI3aHBI
C TPAHUIIaMU T€OAOTUUYECKHUX TEA, TPeInHa-
MM ¥ TIOAOCTSIMHM, MMEIOIIMMICS B 3€MHBIX
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Heapax. CTylleHns OTPaskaroIiX IIAOIaAOK
C YU4ETOM APYTHX reo(pU3NYeCKUX AAHHBIX
UHTEPIPEeTUPYIOTCS B BUAE I'PAHUI], Pas-
AEMIOIINX CTPYKTYPEI 3€eMHOU KOpPHL. Hau-
OoAee YEeTKO BBIAEGASIETCSI OOBIYHO TpaHuIla
MoxopoBuYHYa — TTOAOIITBA 3€MHOM KOPHI.
OnTumMasrbHOE paBHOBECHWE MAacC B TTOAE
TATOTEHUS OTIPEAEATETCS TUAPOCTATUKOM —
MacChl AOAJKHBI PaclioAaraThbCs B BUAe cde-
PHUUYECKUX CAOEB PaBHOU IAOTHOCTH. OAHAKO
AHEBHas MOBEPXHOCTb 3E€MAM 3HAUUTEABHO
OTAMYAETCS OT C(hephl, @ MAOTHOCTH TOPHBIX
IIOPOA BapbUPYIOT B U3BECTHBIX IIPEAEAAX.
Pacripepenenne KPpymHBIX MaCCUBOB B OOAB-
IIMHCTBE CAyYaeB TOAYUHSIETCS N30CTaThde-
CKOMY PaBHOBECHIO — I'€ONOTHYECKHe TeAa
«IIA@BAIOT» B CyOCTpaTe TOAOOHO aricOepram
B BoAe. Pa3anoMBI CBUAETEABCTBYIOT O Tiepe-
MEIIeHUHN Te€OAOTUIECKUX TeA — ITO CAEABI
ABIDKEeHMM. KasKABIY Pa3A0OM IIPEACTABASIETCS
YaCTBIO 3aMKHYTOM IOBEPXHOCTH, OTPAHUYIN-
BaIoOIer CMEeCTUBIITYIOCS MacCy TOPHBIX I10-

POA.
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U30CTA3HUA U CEUCMHUYHOCTbD

WN3ocTaszma HaAEKHO ONpepeAeHa AAA
KPYIIHBIX OTAEABHOCTENM 3eMHON KOpPBI —
®ennockaupnm, Kapeanu, AHTapKTHUABL [ KO-
poHoBcKuY, 2001], oTMedeHBI CDABHUTEABHO
BBICOKIHE CKOPOCTH YCTAaHOBAEHUS N30CTATH-
YeCKOT0 PaBHOBECHS, OAHAKO He OIIPeAEAEHBI
MHWHHUMaAbHBIE Pa3Mephl TeOAOTUYECKUX TEA,
KOTOpbIe MOAUMHAIOTCI 3aKOHOMEPHOCTIM
M30CTa3uU. YUUTHIBAsA NIPOCAAKM BO3BOAU-
MBIX KPYIIHBIX CTPOEHMM, MOJKHO IIPEAIIOAO-
>KUTh, 9YTO IIPOIEeCCHl BOCCTAHOBAEHUS M30-
CTaTUYEeCKOT'O PAaBHOBECUSI IPOTEKAIOT U AN
TOPHBIX COOPY’KEHUM AOKAABHBIX CTPYKTYP.
Bo BcAKOM cAydae OCHOBHBIM COCTOSTHHEM
TF€OAOTUYECKUX TeA CAEAYeT CUMTATh CTaTU-
YyeCKO€e PaBHOBECHOE COCTOSHUE, N3MEHSIO-
Ileecs ¢ IepeMelleHueM Macc, CBI3aHHBIM C
PasHOOOPa3HBEIMU IIPOIleCCaMu.

T'opuble coopyxeHus. [IpupoaHbie 00b-
€KThI, BO3BBILIAIOIUECT Haj OKpy’Karoleln
AHEBHOM ITOBEPXHOCTHIO, HA30BEM r'OPHBIMH
coopyKeHuaMu. Ka>kABIY TaKOM OOBEKT 00-
AdA@eT 3aIlacoM ITOTEeHITUAABHOMN SHEPTUU B
CPaBHEHUU C MPUAETAIOIINMU AAHAIa@TA-
M. Kakpoe TopHOe COOpy>KeHHe CO3AaeT
AOTIOAHUTEABHOE AQBA€HIE Ha OIIOPHBIE T10-
BEPXHOCTH, VAP KHUBAIOIIE MaCChl B paBHO-

Becuu. CKAOHBI TOP OMIPEAEASTIOT POPMUPO-
BaHMe TPaAUEHTOB AQBACHUSI. DTU IPAANEHTHI
OCTAIOTCS CYIIeCTBEeHHBIMU U B 0OAACTH TAY-
OWHHBIX CTPYKTYP, (POPMUPYIOIINX OTIOPHBIE
TOPU30HTHI TOPHBIX COOPY’KEHUM. APXUTEK-
Typa 3TUX O0BEKTOB OOBIKHOBEHHO BeChbMa
COBepIIIeHHa — OHM CYIIEeCTBYIOT B TeUeHUE
TeIcAUuereTH. OAHAKO TOPHBIE COOPY KEeHUS
BCe-TaK¥ M3MEHSIOTCS CO BpeMeHeM — CO-
IIPOTUBAEHHWE OIIOP B OTAEABHBIX MeCTax
IIPEOAOAEBAETCS U MaCCUBHBIE TeAd CMella-
IOTCSI B HOBBIE PaBHOBECHBIE COCTOSTHUS, TIPU-
oOpeTasi M OTAABasi KWHETUIECKYIO SHEPTHUIO,
PaBHYIO TPOU3BEACHHIO Beca TeAa M pas3Hu-
IIBI BBICOT IIEPBOHAYAABHOTO ¥ KOHEYHOT'O CO-
CTOSTHUU. DTa KUHEeTU4YecKast sHepTrus op-
MUpPYeT MaKeT CeMCMUYECKOTO M3AYIEeHUS,
COTIPOBOJKAQIOIIETO IIPOIeCC IePEeCcTPOUKHI
ropHOro coopy>kenwnsi. CelicMUuecKre CUTHa-
ABL TEHEPHUPYIOTCS B IIPOIlECCE TOPMOIKEHMS
ABIDKYIIIUXCSI Macc, a He B IIpoOIlecce pa3py-
LIeHUsI CpeAbl (AT pa3pyllleHus TpedyeTcs
3aTpara sHeprum) [Muinns, Xacanos, 20195].

B KauecTBe HarAsiAHOTO IIpUMepa TOPHO-
TO COOPY’KEHHSI paCCMOTPHUM O-B 3aBbsIAOBA
(puc. 2), pacnoaararommiicas B OXOTCKOM
mope B 50 kM oT r. Maraaana. Briciias To4-

00AaCTE
6 o rpaange MoXo 1 Kopsr

HIOTP T™H

Puc. 1. inTepnpetarius reousniecKuX AQHHBIX yuacTKa npodunst 'C3 3AB (Mubaru-AeONHCKUN CHHKAMHOPHUHN):
a — pa3pe3 MOB—OI'T; 6 — cxeMa CTpOeHUsI 3eMHOM KOPHI 3TOTO ydacTKa.
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Ka oCTpoBa pocturaeT 1116 M Hap ypoBHEM
MOpSI — AABAEHHE IIOA 3TOU OOAACTBIO Ha
ypoBHe Mmops pocturaeT 3000 /Mm%, 3HaueHws
BBICOTHI AHEBHOU ITIOBEPXHOCTH HaA YPOBHEM
MOPs OIM(PPOBAHEI C IIaTOM 1 KM (CM. puc. 2).
Ha puc. 3 npepcTaBAeHa OLleHKA IIOAOSKEHUS
HIDKHEeU IOBEPXHOCTU TOPHOT'O COOPY KEHMUS:
IAOTHOCTE ITOPOA, COOPY>KeHUs 2,5 u 2,7 T/M3,
a MAOTHOCTB ITOACTHUAQIONIETO cyOcTpara —
3 1/M°. CpepHsisi IAOTHOCTh OPOA TOPHOTO
COOPY’KEHHUsI, TO-BUAUMOMY, MEHBIIIE IIAOT-
HOCTH OGpPasIoB, U3MEPSIeMEIX B T/CM°, 3a
CueT MHOJXKeCTBa TPEILIUH U IIyCTOT, COAEP-
JKAIIUXCA B 00beMaxX reOAOTUYECKUX TeA.
Coopy>keHHe U Ka’KABIM €r0 SAeMeHT OIT!-
paloTcsd Ha BHEIIHUE AEMEHTBl CPEeABl Tak
JKe, KaK U CTPOUTEABbHAsI KOHCTPYKIUA. YC-
TOWUUBOCTE KOHCTPYKIIUU OIIPEAEATIETCS CY-
IIIeCTBOBAHMEM JKECTKOTI'0 KapKaca, KOTOPBIHI
dopmupyercsi MHOXeCTBOM (PaKTOPOB —
IIPOYHOCTBIO CKAABHBIX IIOPOA, UX Pa3ppo0-
AE€HHOCTBIO MAM CA@HIEBATOCTBHIO, (hopMa-
MU DAEMEHTOB, CBSI3aHHBIX B KOHCTPYKIIHIO,
AAATEABHOCTBIO CYIII€CTBOBAHUS CUCTEMBL, ee

BAAQrOHACHIIEHHOCTHIO U ITP. XapaKTepUCTH-
KU CKaAABHBIX TIOPOA B MH)KEHEPHOU TeOAO-
MY PaCCMaTPUBAIOTCSI, KaK IPaBUAO, BOAU3H
AHEeBHOM nmoBepxHocTu [Mioanrep, 1971].

3a 40 AeT celicMHUYeCcKHe CTaHIIUU 3ape-
TUCTPUPOBAAU 23 3eMAETPSICEHNS B palloHe
0-Ba 3aBbSIAOBA (Ha y4aCTKe C KOOpAWHATa-
mu 58,8—59,5 °c.u1. u 150—151° B.A.). OcTpoB
pacmoaaraeTcsi BHe 30HbI MaraA@HCKOM CeTn
CTQHITUH, II09TOMY B CTATUCTHUKE BO3MOIKHEI
MIOTPENTHOCTH KaK B OIIPEAEAEHUHN ITOAOJKe-
HHUU 0YaroB, TaK U B UHTEHCUBHOCTHA TOAYKOB.
OHepreTrdeckre KAacChl K 3aperucrpupo-
BaHHBIX 3€MAETPSICEHUN HWMEeIOT 3HaueHUs
oT 7 p0 11.

Kak u Ha Bcell TeppuTropuu OOAACTH,
3AECh 3EMAETPSICEHUSI HEPEAKO ITPOUCXOASIT
cepusamMu — B 1977 r. OTMe4eHO 6 TOAUKOB
SHepreTUYeCKUX KAaccoB oT 7 A0 10, B 1985 T.
— 5 1ocAepAOBaTEeABHBIX COOBITUM OoT K=9,3
20 K=10,8, B 1991 r. — 4 3emMAeTpsceHUs
SHEPTeTUYeCKUX KAaccoB OT 8 po 10. 'ayou-
Ha O4YaroB OII€HWBAETCSl MePBLIMU KUAOME-
TPaMu — MOJKHO ITPEAIIOAOKUTE, UYTO TUIIO-
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Puc. 2. TIpuMep ropHOro COOpPy KeHHUs O-Ba 3aBbINOBA: JKEATAsk BEPTUKAAb — IIPO(UAB, «pa3pes» II0 KOTOPOMY

IpEeACTaBAEH Ha pHUC. 2.
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Puc. 3. MI3ocTatnueckast KOMIIEHCAIIMsI TOPHOTO COOPY KeHUs (pa3pe3 o BepTukaau puc. 1). Kpy>xoxk — rumo-
IEHTP 3eMAETPSICEeHUS IIPU CMellleHnN OA0Ka: | — 3eMHasi IOBEPXHOCTD, 2 — OCHOBAHHE TOPHOTO COOPY KEHUST
IIPU €r0 CPEAHEH IAOTHOCTH 2,5 T/M°, 3 — IP¥ IAOTHOCTH 2,7 T/M°.

IIeHTPLI 3eMAETPSICEHUM pa3MeNialoTcs B
TeAe TOPHOTIo coopysKeHusd. Ha Teppuropun
MarapaHcKoM 06AaCTU MHOKECTBO TOPHBIX
COOPY’KeHUH 0-Ba 3aBbsIAOBA pacCMaTpPUBa-
eTCs KaK OUYeBUAHAST OTAEALHOCTL Haj POB-
HOM IMTOBEPXHOCTHIO MOPSI.

Ha ypoBHe MOps 110A BEPILINMHOMN OCTPOBA
3aBbsinOBa AaBaeHue pocturaer 3000 /M.
3eMAeTPsICeHUs], PerucTpupyeMble CeThO,
OOBIYHO IIPOUCXOAAT Ha TAyOrHax 3—10 kM.
Ha »Tmx rayOmMHaxX AaBAEHHS, CO3)AaBae-
MBbIe BECOM TOAIIIY ITIOPOA, UMEIOT 3HaUeHUs
10000—30000 T/m? (100—300 MIla). 3ame-
THUM, UTO TI0A BO3BBIIIEHHOCTHIO OCTPOBAa
AdBACHME OKa’keTcss Ooabire Ha 3000 /M2
(30 MITa), ueM TOA TOBEPXHOCTBHIO MOPSI.
B cooTBeTCTBUU C KMHETUYECKOU TeOopueu
npouyHocTu [7KypKos, 1986] AOATOBEUHOCTH
CYILLeCTBOBAHUS OIIOPHI II0A TOPOY OKaYKeTCs
HIJKe, 4YeM I10A MOPCKUM AHOM (IIPU YCAOBUM
OAMHAKOBBIX MeXaHUUYeCKNUX CBOUCTB OPOA
BOAM3M IIOBEPXHOCTHM M Ha TAyOHHe, UYTO
MaAOBepOSITHO). BeposATHOCTE pa3pylleHus
OTIOPHI U CMellleHUsT OAOKa TOPHBIX ITOPOA Ha
rAyOUHe CYyIeCTBYeT, U TaKyIO BePOSITHOCTD
caepyeT olleHuThb. EcAu onopa paspyliuTcs
Ha r'AyOMHe HeCKOABKUX KUAOMETPOB, TO B
ABIH>KeHHe OYAYT BOBA€UEHBI U MacChl, pac-
IIoAQrarolyecss HUXKe YPOBHS MOPS, YTO
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AOASKHO YBEAUYUTH SHEPTHUIO IIPOIecca.
Kak 1 pyKOTBOpHOE CTpOeHUe, FTOPHOE CO-
Oopy>KeHHe 0e3 peMOHTa OyAeT pa3pylaThbCs.
HanpuMmep, OyAeT 3aperucTpupoOBaHO 3eMAe-
TpsiceHue M=4,5 ¢ rAyOuHoOM ovara 5 KM. C
Halen Touku 3penus [Mwumun, 2013; Mu-
mmH, XacaHos, 2015] aTo 3HaUUT, YTO OAOK
06beMOoM 1 KM® CMeCTHACS BHU3 Ha 10 cM. Ao-
IIyCTHUM, 3TO IIapaAAeAelIdIles CO CTOPOHOM
L=>5 k™. [ToTeHITuaArbHas 9HEPTUI TATOTEHUS
reHepUpyeT KUHETHYeCKYIO 3HEePIUio, KOTO-
past cocraBut E=mgh=P?/2m (3aecb M — Macca
OAOKQ, K — sHeprus, P— MeXaHU4eCKUMN UM-
IIYABC, § — YCKOpPeHHe CBOOOAHOTO MTaAeHUH,
h — BrIcOTa mapenwust). TIpu TOPMOKEHUHU
ABVDKEHUSI MEeXaHU4YeCKUU UMIIYALC P dop-
MHUpPYeT [aKeT CeMCMHUYeCKOI'o M3AyUYeHUH,
KOTOPBIY PEruCTpUPYyeTCs CeUCMUUYeCKUMU
npubopamu. OTO celicMUuecKoe U3AydeHNe
MTPEACTaBACHO IIPOAOABHBIMU (KOAUYECTBO
ABUYKEHUS) U IOTIePeUYHBIMU (MOMEHT KOAU-
yecTBa ABUJKEHHS) BOAHAMU, COOTBETCTBYIO-
UMMM IIPSIMOAMHENHOMY ABHUXXEHHUIO U IIO-
BOpoTaM OAOKa. YAAp (TopMosKeHMe OAOKA)
ITPOAOASKAETCS B IIpPOIlecce pachopocTpaHe-
HUS IIPOAOABHOM BOAHBI BAOAB YAApsIOlle-
ro Teaa. B HalleM cayuae BpeMs ypapa 1 ¢
(At=L/sz1 ¢). I'Tak, B AaHHOM IIpUMepe Macca
CMEeCTHUBIIErocst GAOKa cocTaBuT m=3-10" KT,
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SHEPIrusl TOAYKA E=3-10" AJK, HMIIYABC
P~4-10%? Krm/c. VIMoyAbC mepepaercsi cpe-
A€ B 00AACTU yAapa Ha OIIOPHOM IIAOIIAAKE.
Bo BpeMst yaapa AeMCTBYeT HBIOTOHOBCKAS
cuna f=dP/dt=P/At~4- 10%H. IMTpuoGpeTeHHbIH
UMIIYABC PacHpOCTPaHsIEeTCs M3 odyara co
CKOPOCTBIO CECMUYECKUX BOAH, IAOTHOCTD
UMITYABCA YMEHBIAaeTCsI TPOIOPIIMOHAABHO
KBaApaTy paccTosgHusg. BoaHoOBOU (PpPOHT
AEUCTBYeT Ha OKPYJKAIOIIYIO CpeAy — CO3-
AaeT A@BAEHUe IIpU Ilepepade UMIyAbca. Pe-
3yABTATOM TAKOTO AABAEHUS MOTYT SIBASITHCS
OCAaOAEHUS CTPYKTYPHI CPEABI B HEIIOCPEA-
CTBEHHOM OAM30CTU OT oOuara, 4TO CTaHEeT
NPUYUHOMN IMOCAEAVIOUINX IepeMelleHuH
OAOKOB — a@TepPIIOKOB HAIlleTO COOLITHUSI.
F'opHOe coopy>keHNe OCTPOBa IPEACTaB-
ASeTCS B BUAE HECKOABKMX 30H, KOTOPBIM
COOTBETCTBYIOT BepIIUHBL. Ka>kpast U3 3TUX
30H caMa 1o cebe — TOpHOe COOpPYy>KeHue,
uMelolee 3arac IOTEeHITMAaAbHOU J3HEPruu
OTHOCHUTEABHO OKpPY’KaloIero AaHAadg-
Ta. CucremMa 3AeMEHTOB COOPY’KeHUs, BO-
IIEPBBIX, CYIIECTBYeT B TIOA€ TSATOTEHUS
3eMAH U, BO-BTOPBIX, XapaKTepU3yeTCs Xu-
MHWYECKUMMU CBSI3SIMU Ha YPOBHE TOPHBIX I10-
poa. CBsI3aHHBIE XMUMUYECKH OAOKH TOPHBIX
IIOPOA, PACIIOAATAIOTCSI B PABHOBECHUH B TIOAE
TSATOTEHUS 3eMAN. AAUTEABHOE CYIIeCTBOBa-
HIE TOPHOTO COOPY KEeHUSI CBUAETEALCTBYET
O TOM, UTO aPXUTEKTypa 3TOTO IPUPOAHOTO
00OBeKTa BBHITOAHEHA Ha XOPOIIeM yPOBHE,
CBSI3W MEJKAY MAaCCHUBHBIMHU HDAEMEHTaMH
(bAOKaMM) COOPY KEHUS BEIAEPIKUBAIOT AAU-
TeAbHBIE BecOBBIe Harpy3ku. OAHaKO BHEIII-
HUe BO3AEUCTBUS (M3MeHeHNs TeMIIepaTypHl,
BA@KHOCTH, pH) IpUBOAAT K MHTEHCUBHOU
nepepaboOTKe BellleCTBa TOPHBIX MOPOA HA
9K30KOHTAKTaX TOPHOTO COOPY’KEHUs, W3-
MeHSIeTCSI MaTepuar U B TAYOOKMX Heppax.
XapakTep cBsi3el OAOKOB, BBIIOAHSIOIIUX
COOpYy’KeHHe, HaKOHEeI MEHSIeTCS, OTAEAb-
HbIe CBSI3U Pa3pyIIAOTCS M 4acTh MaCCUB-
HBIX 9A€MEHTOB 00'beKTa CMelllaeTCsi BHU3 U
BOOK B TOAe TATOTeHUs 3eMAu. [lepemerre-
HHME U TOPMOJKEHMEe MacC COIIPOBOKAAIOTCS
dopMHpPOBaHMEM CEUCMUYECKUX CUTHAAOB,
KOTOPBIE€ MOTYT BOCIIPMHUMATECS ¥ KaK 3€M-
AeTpsiceHUe. B pe3yabTaTe OTAEAEHUS YacTel
COOPY’KEeHUsI HEMEANEHHO U3MEHSIeTCSI CHU-
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cTeMa TPaBUTAIIMOHHBIX HarPy30K Ha OCTaB-
1Irecs IPOYHOCTHLIE CBSI3U. B OOABIITUHCTBE
CAydYaeB HOBasl CUCTeMa CBSI3el OKa3bIBAeTCs
MeHee YCTOMYUBOM, OTYETO HOBBIE pa3pyllie-
HUSI CUCTEMBI IIPOUCXOAIT Yepe3 KOPOTKUe
IIPOME’KYTKH BpeMeHU. [TocaepoBaTEABHEBIE
SMM30ABI IIpOIlecca IpeoOpa3oBaHUs TOP-
HOTO COOpYy>KeHus (TlepeMellleHre U TOPMO-
JKeHre ero (pparMeHTOB) COITPOBOJKAAIOTCS
ImaKeTaMu CEeMCMUIECKOTO U3AYIEHUS OOAD-
el MAY MeHbIIIer nHTeHCcuBHOCTU. Dopmu-
pyeTcsd poi 3eMAETPSICEHUM, €CAU COOBITHSA
He HOCHWAW Ype3BBIYaWHBIA XapaKTep WA’
a(TepIIoKoBasi TOCAEAOBATEABHOCTE COOBI-
THUH TaK Ke TUITUYHA AASI ITPOIlecca ceficMude-
CKOY aKTUBHOCTH. [lepeMerteHurst OTASABHBIX
OAOKOB B IIpoIiecce post UAM apTEPIIIOKOBON
IIOCAEAOBATEABHOCTH PEAKO OBIBAIOT 3HAUU-
TEeABHBIMM — pa3Mephbl CBE)XKUX Pa3AOMOB,
PETUCTPUPYEMBIX Aa’Ke HPU KPYITHEUIITHUX
COOBITHSIX, HE TIPEBHINIAIOT HECKOABKUX Me-
TPOB, OCTaBasICh B OOABIITUHCTBE CAY4YaeB B
IpepeAax CAaHTUMETPOB. B oTAeAbHBIX cAyda-
SIX TIepeMeleHrs OAOKOB COITPOBOJKAAIOTCS
CBOOOAHBIM MapeHMeM Macc. Takue mpoiiec-
CBI HanbOAee OUEeBUAHBI: 9TO OOBAABI TIOPOA,
AOCTHUTAIOIIVe MTHOTAQ OTPOMHOM MOIITHOCTH.
Bo BcakoM caydae ceiCMHMYeCKHe CUTHAABL
CBsI3@HBI HE C BEICBOOOKAEHMEM ITOBEPXHO-
CTel, a C yAapaM# MaCCUBHBIX CMEeIaroIuX-
csi TeA. B KauecTBe IpeABECTHUKOB 3eMAe-
TPCEHUU MOT'YT OBIThH CEeliCMUYECKHE U aKy-
CTUYECKHe CUTHAABI 13 00AACTH TTIOATOTOBKH
COOBITHS — C TAYOUH 5—10 KM OT AHEBHOU
MTOBEPXHOCTH.

IIpnMepsl TOpHBIX coopysKeHUi. [Toay-
octpoB KoHU pacmonaraeTcss B CTOKMAOME-
TPOBOM 30HE C IIeHTPOM B I. Marapas. 3a 25
AeT (1975—2000) Ha TeppUTOPUHU yUaCTKa (B
KpyTre papuycoM 50 KM OT TOUKM C KOOPAHU-
HaTtamu 59,6° c.u1. u 151,6° B.A.) 3aperucrpu-
poBaHoO 42 3eMaeTpsiceHus. Vi3 Hux 4 uMeAn
sHepreTudeckui kracc K > 10, a 38 xapak-
TEPU30BAANCH DHEPIeTHIECKUMU KAaCCaMu
K>8.

CAeBa C y9aCTKOM COCEACTBYET 30Ha MCTO-
pudeckoro 3emaeTpsicenus 1851 r., koTopoe
OIIYyIIaAoCh «OT Taymckoro ¢oprocra A0
Tymanckoro» [Mytiketos, Opaos, 1883]. B
9TOM 30HE 3a TOT JKe IIEePHOA Takke He OT-
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MEYaAUCh CUABHBIE TOAYKU. B 30He paprycoM
50 KM OT IpeaioAaraeMoro anulieHTpa 1851 r.
(59,5 c.mr. m 153,3° B.A.) 3a 25 AeT oTMeueH 31
TOAYOK, TOABKO 5 U3 HUX UMEAU dHepreThde-

FopHOe COOpy’KeHUe «IIAaBaeT» B CyO-
cTpaTe 3a CYeT MEeHBIIed CpeAHeH IIAOTHO-
CTH ITIOPOA, CAATAIOIIUX T€OAOTUUECKHE TEAQ,
COXpaHss N30CTaTUIeCKoe paBHOBecHe. AB-
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Puc. 5. O1eHKYN OAOKEHUST HUPKHEH KPOMKH FOPHOTO COOpYy>KeHus. «Pa3pes3» 1o ropu3oHTaru: | — 3eMHas
[IOBEPXHOCTD, 2 — OCHOBAHHE COOPYIKEHHUS IIPH CPEAHEH €T0 MAOTHOCTH 2,5 T/M°, 3 — IIpH MAOTHOCTH 2,7 T/M°.

ckue kraccel K > 10. [ToBepXHOCTB y4acTKa
oum@poBaHa ¢ marom 1 KM, MOAEAD yU4acTKa
IpeACTaBAeHa Ha puc. 4. 'opHoe coopyke-
HUeE IPEACTABASIET COOOM CAOKHYIO CUCTEMY
IeOAOIMUYEeCKHUX TeA, AHEeBHasl IIOBEPXHOCTH
KOTOPBIX U3pe3aHa, BepUINHLI I'OP BO3BHIIIIa-
1oTcst Ha 1200 M Hap ypoBHEM MOpST (MaKCH-
MaAbHas BeIicoTa 1313 M Hap ypOBHEM MOPs).
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TOPHI OIBITAAUCEH OIIPEAEAUTH IIOAOJKEHUE
HIDKHEN KPOMKU I'OPHOI'O COOPY’KeHUs, 3a-
AaBasi BO3MOJKHbBIE 3HAUEHUsI CpepHel IINOT-
HOCTH IIOPOA COOPY’KEHHSI U BMEIIaroIero
cyOctparta. Ha puc. 5 npuBepeH «paspes»
TOPHOTO COOPY’KeHUud. AWHUSA | UAAIOCTPH-
pyeT HOAOSKeHNe HUKHEeU I'PaHUIlbl y4acTKa
B IIPEAIIOAOIKEHUM, YTO CPEAHSISI IIAOTHOCTD

159



C. B. MUIIIMH, A. A. TAHOHUAOB, U. M. XACAHOB

IOPOA COOPY/KEHHSI COCTAaBASET 2,5 T/M,
a IIAOTHOCTB cyOcTpara — 3 /™%, Aumms 3
IIOCTPOEHA B IIPEATIOAOJKEHUH, UYTO CPEeAHSST
IAOTHOCTB COOPYsKeHHs 2,7 T/M°, a TAOTHOCTh
cybcrpaTta — 3 /™,

Puc. 6 uartocTpupyeT BO3MOKHOE IIOAO-
JKeHUe HUJKHeM IpaHUuIlbl TOPHOTO COOpY-
JKeHUsI BAOAb pasdpesa II0 BePTUKAAbBHOMY

npouAio (cM. puc. 4), TAe pacloAaraloTcs
BO3BBIIIIeHHOCTH O0Aee 1200 M Hap yPOBHEM
Mops.

Ha yuacTtke «Kyay» B 1972 r. 1pom30IIIAO
CHUABHOE 3eMAETPSICeHHe, KOTOpOe OLIyIla-
AOCH HaCeAeHVeM Ha OOABITION TePPUTOPUHA
(B wactHOCTH, B T. MaraapaHe). 3eMAeTpsice-
HHe COIPOBOXKAAAOCH ceprel aTepIIOKOB
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Puc. 6. «Pa3pes3» 110 BepTUKaABHOMY IPOMUALO (CM. pUC. 4). YCAOBHBIe 0003HaUeHUd IIPUBEAEHEL Ha PUC. O.
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Puc. 7. Moaeab peabeda TOBepXHOCTH yuacTKa «Kyay». JKeATbIM KPpy>KKOM OTMeYeH 3IUIEHTDP 3€eMAETPICEeHUS
1972 r. BepTukaabHas IpsgMas — IPO(UAB, II0 KOTOPOMY IIPEACTaBAEH «pa3pe3» Ha Puc. 8.
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DO OKTA0psA 1972 1. 3a 40 AeT Ha yd4acTKe 3a-
perucTprupoBaHo 18 3eMAeTpSACEHNN SHepTe-
TUYECKUMHU KraccaMu K> 8, 13 HUX 6 IIpeBHI-
cuau K=10.

[MoBepxHOCTH y4acTKa onudpoBaHa C Ia-
rom 1 KM, MOAEAD yYacTKa IIpeACTaBAeHa Ha
puc. 7. [IoBepXHOCTh M3pe3aHa AOAWHAMU
PeK, MaKCMMaAbHas BLICOTa TOPHBIX BEPIITUH
pocturaet 1579 M. Ha puc. 8 npeacraBaeH
paspes3 rOpHOro COOPY’KeHUs II0 TOPU30H-

Hax THUXOro oKeaHa, 'Ae 3eMAETPsICeHus He
peructpupyiorcsa. Camyio rpyoyr0 MOAEAb
MO>KHO (pOPMYAUPOBATh TaK: B «OKeaHe MC-
TUHHOrO CyOCTpaTa» [AABAIOT OOAerdeH-
HBIe 3@ CYeT IIyCTOT U TPeLIUH MAaCCUBHI, B
KOTOPBIX TOAOOHO DacceliHaM Ha KOpaOAsSxX
IIAABAIOT ApyTHe Teaa. CKOPOCTH IPOIeCCOB
BOCCTQHOBAEHUS N30CTaTUYECKOTO PAaBHOBE-
CUsl, IO-BUAUMOMY, PA3ANYAIOTCS A TeA U
CyOCTPaTOB Pa3HOTO COCTaBaA.

Puc. 8. «Pa3pe3s» ropaoro coopyskenus «Kyay»: I — 3eMHasi IOBEPXHOCTb, 2 — HUKHSSI KDOMKa COOPY KEeHUS
Ipu CpepHel IAOTHOCTHU 2,5 T/M3, 3 — Ipu IAOTHOCTHU 2,7 T/M3.

TAABHOMY IIPO(PUAI0. AUHUA | UAAIOCTPUPY-
eT IIOAOKeHMe HUJ)KHeM I'PaHuLbl y9acTKa B
MIPEATIOAOKEHUHN, YTO CPEeAHss IAOTHOCTb
IIOPOA, COOPY’KeHUsI COCTaBAsieT 2,5 /™,
a IIAOTHOCTH cyOcTpaTa — 3 /™%, AvHus 3
MIOCTPOEHA B TPEATIOAOKEHNHU, UYTO CPEAHSS
IIAOTHOCTB COOPY>KeHUs 2,7 /M, @ TAOTHOCTB
cy6erpaTa — 3 T/M°,

Anann3 MopeAn. BaskHeNIInii BOOPOC IIPU
paccMOTpeHNU Halllel MOAEAN — UTO TaKoe
cyOCTpaT, B KOTOPOM «IIA@BalOT» TOPHBIE
coopyskeHusl. [Tpocapku BO3HUKAIOT IIpHU
BO3BEAEHMU 3AQHHUS Ha OCAAOUYHBIX I'PYHTAX
— 3A€eCh «CyOCTpaT» He BEI3bIBaeT COMHEHU.
F'opHOe coopy>keHre ITIOKOUTCS Ha KKPUCTAA-
AWYeCKOM (PyHA@MEHTe», COCTaB KOTOPOTO
MOJKET OKa3aThCsl pa3HOOOpa3HbIM. MOKHO
MIPEATIOAOIKUTD, YTO KOHTUHEHTHI «TIA@BAIOT»
B KMCTUHHOM» CyOCTpare, B KOTOPOM HeT IIy-
CTOT U TpellinH. Hanprumep, 3To — BelllecTBO,
MMOACTHMAQIOIee OCAAKU B II€HTPAAbHBIX 30-

T'eogpusuueckutl xyprnaar Ne 2, T. 40, 2018

[TpoBeaeM MBICAEHHBIN 9KCIIEPUMEHT, CAe-
Ay X. PamGepry [Pambepr, 1985], KoTOphIT
MOAEAMPOBAA TATOTEHME C TIOMOIITBIO ITeHTPU-
dyru. ITomecTum B eHTPUQYTY TeAd PA3HOU
IIAOTHOCTHU M (DOPMBI U 33AaAUM AOCTATOUHYIO
CKOPOCThH BpalleHus. LleHTpobeskHas CuAaq,
UMUTUPYIOIIAs TATOTEHNE, PACIIPEASAUT Mac-
Cbl IIOAOOHO TATOTEHUIO 3eMAM. BHelrHun
CAOM BellecTBa OKa’)kKeTCsI MAOTHBIM, YacCThb
TeA OyAeT pa3paBA€H@, Ha BHYTPEHHEH II0-
BEPXHOCTH, aHAAOTUYHOM AHEBHOM ITOBEPXHO-
CTH, OyAYT «IIA@BATh» A€TKUE KOMIIOHEHTEL B
«pa3pese» BO3MOKHBI MHBEPCUU ITAOTHOCTH,
T. €. CylLleCTBOBaHUE TeA MeHbIIIel IINOTHOCTH
1op OoAee TSIXKeABIMU CTPYKTypaMu, HO Cy-
1IIeCTBOBaHMeE KPYIITHBIX MHBEPCHOHHBIX TEA,
MaAOBEPOSTHO.

BTopoii cepbe3HbIN BOIIPOC — KakK MPOUC-
XOAUT TiepeMellleHre OAOKA TOPHBIX MTOPOA.
BemecTBo Ha rAyOrMHaxX 3—95 KM OT AHEBHOU
TTOBEPXHOCTHU HAXOAUTCS TIOA AABAEHUEM
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100—300 MIla ¢ BBEICOKOU TeMIIEPATypPOMU.
B cooTBeTCTBUU C NMOAOKEHUSIMH KUHETHU-
YyeCKoU Teopum npouHocTu [7Kypkos, 1986]
TBEPAOE TEAO IIOA Harpy3Kol OyAeT paspylile-
HO PAHO UAHU ITIO3AHO B 3aBUCUMOCTH OT COCTa-
Ba U BEAUUYUHBI AaBAeHUS. [IpOYHOCTE TOp-
HBIX IIOPOA B YCAOBUSIX BBICOKOTO AABAEHUS
1 BBICOKOU TeMIIepaTyphl IapaeT, OCOOEHHO
IIPU NIOTIAAQHUU B IOAOCTE BOABI [ AMUTPUEB,
KyszsieB u ap., 1969]. I'lpu pazpyiieHun omo-
PBL MOITHOTO OAOKA C>KaTHUeM CHUAAMU, Me-
IIQIOIIUMU ABMJKEHUIO OAOKAQ, UMEIOIIVUMU
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Isostasy and seismisity

© S. V. Mishin, A. A. Panfilov, I. M. Khasanov, 2018

Amodel of the Earth crust structure formed by gravitation of the planet has been con-
sidered. An important role in this structure is given to isostasy processes. Analysis of results
of seismic exploration by reflected waves method allows to suggest that reflecting areas in
the interior correspond to fissures and chambers in the material of rocks, which form the
structures of the Earth crust. A suggestion has been made that weight loadings created
by the planet gravitation are carried by the framing — bearing areas where geological
bodies of different composition and form are contacting. The weight of equal volumes
of crust materials varies due to differences in the density of matter, presence of fissures
and chambers. Mountain structures are formed exactly due to such variations which
determine the store of potential energy of masses of rocks. The presence of uplands near
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the valleys determines the gradients of potential energy and additional weight loadings
in zones bordering mountain structures. As a result of lasting action of weight loadings
bearing areas may be destroyed that leads to displacement of rock blocks; in this case
potential energy is partly transformed into packets of mechanical impulse — seismic
radiation characterizing the process of an earthquake.

As a model of seismic processes a shock with displacement of large blocks of rocks is
considered. An earthquake is represented as a result of partial destruction of mountain
structures. Results of model calculations of lower edges of mountain structures for two
areas of the territory of Magadan region have been presented in the paper.

Key words: geological bodies, isostatic equilibrium, earthquake, density, impulse.

References

DmitrievA. P, Kuzyaev L. S., Protasov Yu. I., Yamsh-
chikov V. S., 1969. Physical properties of rocks
at high temperatures. Moscow: Nedra, 160 p.
(in Russian).

Zhurkov S. N., 1986. The dilatonic mechanism
of strength of solids. In: Physics of Strength
and Plasticity. Leningrad: Nauka, P. 5—11 (in
Russian).

Koronovskiy N. V., 2001. Isostasy. Sorosovskiy ob-
razovatelnyy zhurnal (11), 73—78 (in Russian).

Mishin S. V., 2013. The model of a landslide earth-
quake. Internet-journal «Tekhnologii tekhnos-
fernoy bezopasnosti» (6). http://agps-2006.nar-
od.ru/ttb/2013-6/27-06-13.ttb.pdf. (in Russian).

Mishin S. V., Khasanov I. M., 2015. On the physics
of seismic processes. Geofizika (4), 73—80 (in
Russian).

T'eogpusuueckutl xyprnaar Ne 2, T. 40, 2018

MushketovI. V,, Orlov A. P., 1883. Catalog of earth-
quakes of the Russian Empire. Notes of the Rus-
sian Geographical Society 26. St. Petersburg.
(in Russian)

Mueller L., 1971. Engineering geology. Mechanics
of rock massifs. Moscow: Mir, 256 p. (in Rus-
sian).

Ramberg H., 1985. Gravity and deformation in the
earth's crust. Moscow: Nedra, 399 p. (in Rus-
sian).

Salnikov A. S., Staroseltsev V. S., Sobolev P. N. et al.,
2014. Report on the results of work on the proj-
ect «Creation of a geological and geophysical
geological profile 3 DV (North-Eastern site)»
Rosgeolfond TFGI for the Far Eastern Federal
District.

163



