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Abstract. In different places, including Kuban, landslides, floodings, mudflows and floods
constantly occur. The reason is the change in the rheology of materials, initially solid deformable
media, which are water-saturated and the block structure ceases to be resistant to deformation,
which causes redistribution of stresses and destruction. Just as it happened with the discovery of
starting earthquake using the block element method, this method can be effective in studying block
structures from media of rheology other than elastic, and help to detect precursors of destruction
of structures causing landslides, floodings and mudflow processes more effectively than others.
The formation of landslide structures, as a rule, is caused by water saturation of the lower layers
of soils having elastically deformable coatings, hiding the actual deep processes and preventing the
destruction of the block structure. As soon as the process of destruction of the top coating begins,
there is a danger of landslide processes. This phenomenon has been little studied and is the object
of research in this paper. It was consider the model of membranes for imitating the coatings.

Keywords: block element, lithospheric plates topology, differential factorization methods, exterior
forms, block structures, boundary problems, starting earthquakes, landslides.

Jiapsi CIIOCOOHOCTH T10JIyYaTh TOYHOE PeIleHne
15t JTIOOBIX cucTeM nuddepeHInaIbHbIX yPaB-

1. B 6osiee pananx paboTax aBTOPOB OBLI
oOHAPY2KEH HOBBII TUI 3eMJICTPSACEHUN, HA3BaH-

HBIX «CTAPTOBBIMU», KOTOPBIE MOYKHO ITPOTHO-
3upoBarh. OCOOEHHOCTD ITUX 3€MJIETPICEHU
COCTOUT B TOM, UTO Pa3pyIleHne JUTOCHEPHBIX
IUIAT TTPOUCXOIUT JIO TOTO, KAK IJINTHI HAUHYT
B3aMMOJEICTBOBATD, & TOJILKO IIOJHOCTHIO IIPHU-
6auzsitest. [Ipu 3ToM B 30He COMMIKEHNST BOSHUKA-
IOT KOHIIEHTpaIluu HaHpH)KeHHﬁ, OIIChIBa€MbIE
CUHTYJISPHBIMU (DY HKIUSIMU.

Meron HalreJ MHOMOYHCJEHHBIE ITPUMEHE-
HUsI B Teopuu OJIOYHBIX CTPYKTYp, T/e, O1aro-

HEHUH B YaCTHBIX IPOU3BOJIHBIX, OH ITI03BOJINAJI
BbIBATH PaHee He U3BECTHbIC CBOMCTBA IIPOIEC-
COB U siBJeHUit. B maHHOl cTaThe MeTOI OJIOTHO-
o 3JIEMEHTA IIPUMEHSETCH NJisd UCCJIEIOBAHUN
OITOJI3HEBBIX siBJieHn#. [IpmHUMAaeTcsa Mojes b
IOJI'OTOBKY OIIOJI3HEBOI cUTyaly HEKOTOPOU
cpebl KaK MHOTIOCJIONHOI OJIOUHOU CTPYKTY-
PBbl, JJIsd KOTOPO#A XapaKTEpHO HaJIMYue HUKHENR
BOJIOHACBIIIICHHON 30HBI U BEPXHEr'O IIOKPbLITUS,
JAFOIEro MOBEPXHOCTHOE HATsIXKeHne u obecrie-
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9UBAIONIEr0 COXPAHHOCTD OJIOUHON CTPYKTYPBI
B HEIOJBIKHOI dopme.

B Ka4decTBe MOJe/In ITOKPBITHUA Ha CTaJIUun
[IPEIOIIOI3HEBOIO COCTOSTHUS PaCcCMATPUBACTCS
MeMOpaHa. Bo3aMOXKHO BOSHMKHOBEHHE 30H €€
pa3phIBa.

PaccmarpuBaercst 67109Hasg CTPYKTypa, CO-
CTOSAINAS U3 JABYMEPHBIX TOPU30HTAIBLHO PACIIO-
JIO?KEHHDBIX PA3HOTUIHBIX JINTOCGHEPHBIX ILJIUT B
dopmMe TOJYIIIOCKOCTEeNH, KOHTAKTUPYIOIIUX 110
[IPSIMOJIUHENHOM IpaHuile MexK 1y coboii. Biou-
Has CTPYKTyPa PaCIOIOXKEeHa Ha MOBEPXHOCTH
TPEXMEPHOH JInHEHHO J1epOPMUPYEMON 1O/ T0XK-
ku. PaccmarpuBaembie O109HBIE CTPYKTYPBI, Ha-
XOJIATCS TIOJT BEPTUKAJIBHBIM TapMOHUIECKUM
BHemHUM Bo3gelicrBueM. [IpoBoaumoe ncciero-
BaHUE OIMPAETCsl Ha TEOPUIO CKPBITHIX JdedeK-
TOB W BBISIBJIEHHOE CTAPTOBOE 3eMJIETPsICEHUE,
nosrygennsble B [1,2]. Bocunosb3yemes mocrpoenn-
SIMU, BBITIOJTHEHHBIMU JIJIsI OIIMCAHUST CKPBITHIX
1eeKTOB B Cpe/laX C MOKPBITUSIMU, CAUTAsI, ITO
MOKPBITUS [IPEJICTABJIAIOT MOJIYILIOCKOCTH C Ia~
paJLIeIbHBIMU TDAHUIIAMY, YIAJEHHBIE JIPYT OT
JpyTa Ha paccTosiHue 20 1 HaXOIATCsT Ha HEKOTO-
pomM JuHeitno nedopMupyeMoM OCHOBaHUU. JIu-
ToCQepHbIE IIJIUTHl MOJICJIUPYIOTCS MEMOPaHaAMU.
CynuraeM, 9TO IPOCTPAHCTBO MEXKIY PA3HOTHUII-
HBIMH TJIMTAMHA SIBJIIETCS IIYCTBIM, a8 Ha TOPIAX
IUTUT AEHCTBYIOT BHEITHUE CUJIbI, HAIIPABJICH-
HBIE 110 IPABU/IY BHEIIHUX BEKTOPOB. B J0KaJIb-
HOI crucTeMe KOOPIAWHAT T1T2X3 C HAYAJIOM B
IJIOCKOCTHU I1X2, COBHAJAIONIEUA CO CPEIUHHON
IUIOCKOCTBIO TIACTUHBI, OChIO 03, HAIIPABJICH-
HOI BBEpPX 110 HOPMAJIU K IJIACTUHE, OChIO 0X1,
HAIIPABJIEHHON 10 KacaTe/JbHON K rpaHuIle pas-
JIOMa, OCBIO 0T — II0 HOPMAaJId K €ro I'PaHHUILE.
Ob6JtacTb, 3aHsITast JE€BO ILJINTON, 0003HAYAET-
CsI UHJIEKCOM A\ U OIUCHIBAETCS COOTHOIIIEHUSMMU
|z1| < 00, 3 < —6, a 3angTas® npaBoli — WH-
JIEKCOM 7 1 KoopamHartamu |z1] < 0o, 6 < xa.
Ypapuenne Kupxroda maias dparmMmeHToB b mo-
KpbITUs, b = A, r, 3aHuMarommx objactu ()
¢ rpanunamu 0§, IpU BEePTUKAIBHBIX I'apMO-
HUYeCKHUX BO3/eflCTBHUAX HAlpsizKeHneM tape "W
CBEPXY U g3pe” ! cHUBY 1I0C/Ie HCKITIOUeHUs Bpe-
MEHHOI'O IIapaMeTpa MMeEeT BHUJ ypaBHEHUI, He
cojiepKaIux BpeMeHHoi mapamerp. CraTude-
CKUHl cJTydail Moy daeTcs MPU MaJIblX 3HATEHUIX
YaCTOTHI W.

st ucciaenoBanusi TPUMEHSAETCS aJTOPUTM
MeToj1a OJIOYHOTO DJIEMEHTa, BKJIIOYAIONINI 9Ta~
bl BHEIHEH ajreOpbl, BHEITHETO aHAJIN3a U
¢daKTOP-TOIOJIOTHH.

N3zyuaercst moBefaeHne MOKPHITUsT OIOJI3HE-
BOI1 OJIOYHON CTPYKTYPBI, MOJAETUPYEMOE MEM-

OpaHoif, ommceBaeMoe AuddepeHITnaIbHBIM
YPaBHEHUEM B YaCTHBIX TPOU3BOIHBIX JJIS Jie-
BOIf U IpaBOil MOJIyOECKOHETHON MeMOpaHbI B
BUJIE

(D121 + Opiy — P2)OA(21, 2) — ga(21, 22) = 0,

(8w1:r:1 + axgarz - p?)%(l‘h $2) - gr(«Tl; «TQ) =0.

Baech ¢p(x1,x2), b = A, 1 OIUCBIBAET MOBE/ICHUE
MeMOpaHbl 1Ipu BozzeicTun gy (1, r2) CHU3Y
Ha NOKpbITHE. Kpasi MeMOpaH CYnTaloTcst Harpy-
JKEHHBIMU BozzelicTBusmi, ty(x1), t,.(x1), aro
OIIMCBIBaETCA Ha TOPIaX COOTHOIIECHUAMU

Oz, OA(1, —0) = tA(71),  Ouy@r(w1,0) = t,(21).

CBsi3b MEXK/ly TPAHUIHBIMU HAITPS2KEHUSIMU U
IIepEMENICHNAMA Ha MOBEPXHOCTH YIIPYTO# cpe-
Jbl, HA KOTOPOII HaXOAATCS IITUTBI, UMeeT BUJ,

2
ug(z1,12) = 5" Z//k‘(xl —&1,29 — &2) %

n=1¢"
X g3n (&1, &2) A&y d&a,
1,79 € Qp, m=1,2,3,
U3l = uU3x, U2 = g3r, U3 = U309,
931 = g3x, 932 = G3r,
O (|z1]| < 005 w2 < —0),
Qr(|z1| < 005 0 < 22),
Qo(|z1| < 005 —0 <2 <0),

nJIm

U3(CL'1, x2, 173) —

2 oo
1
- 4772%; / /K(a17a27$3)G3n(0617062)><
-0

x e~ HeX) 4oy das,

(o, x) = a1 + oo,

K(ag,a2,0) =0(A™), A=,/a?+ a3 — .
Buecy K (aq, g, x3) — aHamuTudeckas: QyHK-
A IBYX KOMILJIEKCHBIX TTEPEMEHHDIX (v, B IaCT-
HOCTH, MEpPOMOpQHasI, ee MHOIOUUC/IEHHBIE TIPHU-
MepBbI IpHUBeJIeHb! B [3,4].

31ech i MPUHSTH 0003HAYEHUS: W — Ya-
croTa KojebaHuil. gsp, t3p — 3HAYEHUA KOH-
TaKTHBIX HAIPSIXKEHUI U YIJIOB ITOBOPOTA TOP-
[IOB, JAEHCTBYIONINX BJOJb OCH T3 B obsactu {2y,
Fo =Fso(ag,a2) u F; = F(a1) — aBymepHbrit
¥ OJTHOMEPHBIN orepaToph! peodpazoBanus Py-
pbe COOTBeTCTBeHHO, H — pa3sMepHbIil mapaMeTp
TTOJIJTOYKKH, HAITIPUMED, TOJIIUHA CJIOS.
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B pesynbraTe nmpuMmenenns sraira BHENTHEH
aaredpbl, TPUXOIUM K CJAEIYIONUM (OYyHKITHO-
HaJIbHBIM YPaBHEHUAM JIJIs KarKJOH ITOJIYIIOJIO-
CBI

(af + a3 +p}) a1, ) =
= T,\(al)e_i”@ — i ®y(a, —G)E_i"‘Qe—

— G(a1, 2),

(af + a3 + p2) @, (a1, ) =

= —Tr(al)eiaze +ias®, (a1, 9)6m20—

— GT(oq,ozg) = O,
T(a1) = Fi(a1)tr(x1),
T, (an) = Fi(a1)ty(z1),
(a1, —0) = Fi(a1)ga(z1, —0),
<I>r(a1, (9) = Fl(al)qﬁr(xl, 9),

Gr(ai,az) = Fa(ai, az)gr(x1, z2).

[Tpumensist B aIbHEHIIIEM STAIIbBI BHEITHETO aHa-
J3a U haKTOP-TONOJIOTUH U CYUTasl, 9TO 0Opa-
30BaBIIasACA B MeMOpaHe TPEeIIuHa UMEET Orpa-
HUYEHHBI pasMep (c1, C2), IPUXOIUM HOCTE J10-
BOJILHO I'POMO3JIKMX IPE0OPa30BaHuii K Pe3yJib-
TaTy, MOJIO0HOMY IIOJIy9eHHOMY B HCCJIETOBAH-
HbIX B [3-5]. lHTerpasbHoe ypaBHEHHE OTHOCH-
TeJIbHO CMEINEHUsI KPAeB TPEIIUHBI UMEET BH/L

/ Ky — 6)s(6)de = o(y), o <y <o

R
KW”:1+E?

Ry = ByL_(agx-) + BrLy(agry),

Ry = B, Li(agr+) + BaL_(agy—)—

- gglkoo(al)7

k(y) =F ' (y)K (o).

Baecy dyukmun L_(agy), Li(agy) siBisror-
¢ PEIIeHUuSIMUA HEKOTOPOro (DYyHKIIMOHAJIBHO-
ro ypasaenusi Bunepa—Xonda. Oynxius o(y)
SIBJISIETCsI HEIIPEPBIBHBIM KO3(PDUIIMEHTOM IpU
CHUHTYJISIDHON OCOOEHHOCTH, BOZHUKAIOIIEH TIPU
CTapPTOBBIX 3eMJIETPsICEHUX. Ecim 0cobeHHOCTD
orcyTcrByet, To ectb o(y) = 0, To peleHue MH-
TerpajibHOTO YPaBHEHUs HYJIEBOE, TO €CTh Pas-
pPBIB MEMOPAHBI OTCYTCTBYET.
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