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B ropHbix CTPAHAX OAMMM N3 PACHPOCTPIAHCHHLIY “"-“c“;"“ _::1?;’::::'&’:“:
HBIX ABHAKEHHIl PHIXABIX OTJAOKEHHIl HA CKJOHAX SIBAAIOT : ;K;“.“m % i
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Jeauee Bpemst Oodbliee npi-

= 59: J0Ta 3.

MEHEHHE 10JV4aeT TePMHIH «ON0J3HH-TIOTORI® (ITonos, 19 9; 3oaorape
1964**%**)

Haasreitweit ddepennannei

«3IEMJSHOrO NOTORA® HABJAACTCH Me-

JEHHBLL 3eMAAHOIl NOTOK, IlpOTHHUIlUC‘TﬂB.‘IﬁEMblfl OLICTPLIM  3CMSTHbIM |
noTokaM. MeAdeHHble 3eMISIHbIE MOTOKI BHITHCHBAIOTCS BHHI 10 CKJAOHY,
81016 NOHMAKEHHT peabeda B Bile AJMHHBIX H V3KHX 10A0C MCVICHHO LB ,.
myuerocs rpynra. Onoassy 3Toro Buia 3anojansaior AO0MOHHDBL 1T, HIBHBAACK
NOAOOHO pekaM, NPUHHMAIOT NPHTOKM, OriGaloT BHICTYIIbI (n:pvmn 1 obpa-
3yioT octpoBa. OHy OKa3LBAIOT CIJLHOE KOPpaAnpylouee ACHCTBRE HA CBOEH

- S
JOMe, CHODOCT}: JABHAKEHHST MaTepHaa B MCLJICHHBIN SCMJSIHDIN IIOTORG

HOABEPAKCHA KOJACOAHHAM B 3ABHCHMOCTH OT KOJACOAHITT BJAAKHOCTH, HOCSILIH (i
cesonuntit xapaxrep (Henncon, 1960). |

COI‘IPOTIIB.’II.‘HH(‘ C/ABHIY TPYHTA B MELICHHLIN SJOMJSHBIX  NTOTOKAN
OOBIMHO HEe OBIBACT NOAHOCTLIO MOOILIHIOBAHHLIM, 11 HOITOMY OHH AJTHTE/ILHO -_.5:
BPEMSE MOTYT HaXoAnTues 8 (paze rayouunoil noasyueceri. Iepexon ckiaona
B (hasy maactHumocT (Cpeaa) NpoHCNOANT NP NCIWICHHOM  YBJIAZKHCHIH
Hanboace CYHLECTBCHHOE OTJIUHEe MCXAHHIMIO 3CMIHNHLBIX NOTORKOB OT JUPys
FHX BHAOB ONOJIHEBLIX JABHAKCHHN 3AKAOUACTCH B CACAaylomem:

I. CROpOCTh ABHAKEHISE SCMASHBIX 0TOKOB B (haze rayOUHHON 10A3Y-
HECTH MOZKCT  3HAYHTENBLHO [NPEBLIATH  TAKOBYIO B JAPYIHX BHAAX Onoj-
aneit; '

* 3an. omacaos reosexanngi Mucrnryta  reosormueekiny nayk  AkaaeMmin nayk
ApnCCP,

*F Crapmwin rwaporeoaor Hepuomopekoii FILIPOTCOAONIMCCKON 11 IARCHEePIO-Feoaor-
neekoit cramn Fuapopeasnynoi  skeneunum BCETHHTEQ. -

T Crapumit miaenep oTAean reoMexanikin Hicruryra reoaorimeciy nays Axagesmi
nave ApaCCP.
A Jnreparypy em. ona crp. 80,
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9. B npouecce 0roJ3aHusi NPOMCXOAHT NEPEHOC 3EMIAHLIX MacC Ha

L0 GoJpiKHe PACCTOAHMSA N0 PYCAy NOTOKOB; TaK Kak NpH STOM CTaTHYECKHE
"¢ yeAOBHA CYILECTBEHHO He H3MEHFIOTCH, TO Jaxe nocie KPymHeIX TIOIBHIKEK
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HC BO3HMKAET YCJOBHMH «OTAbIXa% CKJAOHOB M NPOLECC BHOBb NEPEXOIHT B8
(hazy rayGueHOA noasydectd. ITo uyepeloBaHHe da3 onoJ3aHus ABIACTCH
BAMHON 0COGEHHOCTBIO MELJEHHbIX 3eMJSHBIX IIOTOKOB.

O/IHUM M3 pAAOHOB IIMPOKOTO PACHPOCTPAHEHHS MELTEHHBIX 3EMJAHBIX
HoTOKOB B Hawe# cTpaxe apiasercs YepHomopckoe mnoGepexbe KaBkasa
(Emeananopa, 1959). Pajion xapakTepHsyerca COUETaHHeM MOJOABIX TOPHBIX
COOPYKEHHH, KPYTO CHYCKAIOWMXCS K MOPIO, H OCOGEHHOCTAMH MOA3EMHOr0
peasedd, cnoco6eTByioliero 06pa3oBaHKio TPYHTOBOTO NOTOKa. ITopoast
[PEACTABACHb JCTKOBLIBETPHBAIOUIMMHACS HHMKHETPETHYHBIMH NeCYaHo-TIi-
HUCTHIMHA  OTJOKEHHAMM, HMelolmpMy B ofllemM napajieibHoe CKIOHY
flajeHHe 11J1aCTOB; NOPO/ibl Pa30HThi TEKTOHHYECKHMH TPELULHHAMH BKPeCT npo-
crupanuio. Huxme onucuiBaloTesi MeldeHHble 3eMJsHBe NOTOKH, pPa3BHBAlo-
muecs B paione Xoctsl, y canatopues «Ctpeaa» y «[lporpeccs, uayueHHuie
Yepromopekoh ononsunesoil cranuneii BCETMHTEO (Ocunos u ap., 1964).

TIPUPOJIHBIE YCJIOBHH

Pajion xapakTepH3yeTcs XOJMHCTHLIM peJibedoM, BAaxHbIM cyGTponnye-
CKHM KJMMATOM CO CPC/HEro/loBbIM KOJHYECTBOM aTMOC(HEPHBIX OCalKOB
1517 mm u cpejHErooBoi Temnepatypoi Bosayxa +14,4°. 3uma oranuaercs
GoJbUIKUM KOJHYECTBOM OCAJIKOB, BhINaAaloUKX GoJiee WK MeHee paBHOMep-
HO, JETO——KPATKOBPEMEHHKBLIMH JHBHSMH.

B oporpapuueckoM OTHOIIEHHH PafOH NMpPEACTaBJSIET HH3KYIO NOJOro-
XOAMHCTYIO 06aacTs ¢ amnantyno# BeicoT 20 200 # u obuwEM  yKJIOHOM
MECTHOCTH K I0r0-3anajy, B CTOPOHY MOPS, nofx yriom 20—25°. OGpaiuensbie
K MODIO CKJOHBI IIPOPE3aHbl TyCTOM CeThiO A0JHH PeK H 0aJoK.

HayuenHpie ONnoJ3HH pacrnofoxenbl Ha pasMBITOM IOro-3anajiHoM Kpblie
AXyHCKOl aHTHKJIMHAJH, OCb KOTOPO# nepecexkaer GeperoByio JHHHIO B paio-
ne Xoersl. Kpbijlo aHTHKAHHAIH CJI0KEHO MOILIHOM TOJINeH CephiX apruiu-
TOB COYMHCKON CBHTHI OJIMTOIIEH4 C PeJAKHMH TOHKHMM NPOCJOAMH IeCyaHH-
Kkos. ITajenue naacros umeer asumyr 0-3 195—220° nox yriom 32—45°.

JIoK6UHBI, 110 KOTOPLIM PAa3BUBAIOTCSl MeJJIEHHBIe 3eMJSHBIE II0TOKH,
HMeloT acuMMerpHunyio gopmy. Ilpasbie, HH3KHe W 10JOTHEe, CKJIOHBI Npejl-
CTABJACHB! MTOCKOCTSIMH HAMJACTOBAHHSA NMOPOJ, a JeBble, BLICOKHE H KPYThle,
CKJIOHLI 06PA30BaHbl NOBEPXHOCTSIMH TeKTOHHYecKux Tpeuun (magenue C-3
290°, noa yraom 60°). ITpoaosbHeil npodHaL NOKOHH HMEET CTYNeHYyaThlil
peased. Cpennii yK/IOH MOBEPXHOCTH 3emasiHoro notoka «Crpesna» cocrTas-
asier 23°, a noroka <«Ilporpecc»—16°

Teso Mea/eHHBIX 3eMJSHBIX NIIOTOKOB CJOXKEHO B BepXHEH uacTH pas-
pesa KeaToBaTo-GyphIMH  NAACTHYHBIMH - TIHHAMH  MOUIHOCTBIO 2—8 A,
4 B HHIKHEH YacTH—3eJCHOBATO-CHHHUMII IJIOTHBIMH TVIHHAMH, 110JCTH/IAEMbI-
MU KOPEHHBIMH apPrHAJHTaMi. MOILHOCTb ONOJ3HEBLIX TeJ B HHKHEH yacTH
3eMJAAHBIX NOTOKOB pgocturaer 20 a,
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HEIM MaTepHadoM. Pemuy rpyHTos ) Sk
XapakTepoM BHNaicHHA araocepHb

CHO

: VISHEF
MOPQOJIOrHst il HCTOPHS PASBHTHS OIC |
| ONoOA3Hs Y CaHATOPI «Crpeaas

k108 Gbi1 nOKpHT JAecom. Bepo-
JVOHHHOI MOJA3YHECTI H He
' 90-x rofoB JeC HMACTHYHO
AKTHBU3ZALHIO ONOJA3HS

JlaHHbIX O PaHHHX ITanax pasaun::c
pe coxpanmwaoch. o Hasaaa 20-x roaw st
ATHO, B TO BPeMf ABIZKEHHE HMEI0 xanB st
MePeXoanI0 B KATACTPOPHUECKYIO lp.’,lq:!}. N;an e
BRPYORAN ¥ NOCTPOIAN ABA JA0Mad. ITO BRIBE

A3PVIIEHHE VRA3aHHLIX 10MOB. L = :
P Jpgml930-'1933 [F. B VCTBEBOIl MACTH JOKONHDI, Bbille uso;::l.l \H;B:;,::
- ) i . » » » * t .,
iick-CYXYMIL, OBJO NOCTPOEHO ABYXITaHOE AEPEBAHHOC 31 .-
CHHCK-CYXYME, OBl \ g e,

leHa AHHPOBRA,
10pH#, B CBA3N C deM Oblia NPOH3BCILC . e ;
uupe noanopusie crenku I: A n E, yerpoe ,u-pcns?unuﬁ ‘TOT?:a?eulggg“:
pefenn Apyrue paGornt (puc. 17). Bekope nocie 3TOro, I:III.B .m;‘:.wmmug
MeKay 31aHuem B u noanopHoil CTEHRON I' npousouie: pamare

onoasens 3, yacTHuHO Pa3pywHBLWIT NOANOPHYIO CTCHRY A . AEQODMHDY

paswnil 32anne canatopus. C BEpPXOBOIl CTOPOHBL STOT ONOIICHD Obl1 orpa-
: , anunn M. BepositHoe noJoiKeHne

HUYEH TPewmHaMIi, PacnoJoKeHHBIMH 110 J ; :

OCH BpAULEHNS 3TOTO ONOA3Hs odo3HavweHo ungpoil 1 Ha puec. 2, paanye i

£paulenns cocrasasa 18 . P

B (espaae 1937 r. HECKOABKO Bbille N0 CKJIOHY NPOH3OLIEN KaTacTpo-
(uuecknit Bpamareasnstii onoasess K, paspylunsiinii 3anainoe Kpbiio 31a
unst B, noanopuyio crenxy £ u aorox . C BepxoBoil CTOPOHLI STOT 0104+
4eHb Gbi OFpaHuen TPELHHAMY, DACIOAOKEHHBIMIT 10 Aunnn J.

Onoasnen Obl1a saxsauera Tepputopus 10 3 éa, ray0HHA NOBEPXHOCTH
cmewtenns goernrasa 16w BepositHoe 10J0MKEHHE OCH BPAUICHHST 3TOrY
onoasus oboanaveno wnppoi 2; paxanye spaiienns pasusiacs 61 a (pue. 2).

B peayanrare passurus sroporo onoasun K cMeCTHBUINECSH 3eMJSIHbIC
Macesl norpedan noa coboit Bepxosyio Tpeutny H onepporo BpamareasHoro
OnoasHs; Ha pue. | ona nokasana npepesucToil JnHuei.

Fayonunas noaayuects chI0Ha NPOAGIKANICH NOCAe 0OPAIOBANIS ONOJI-
aust K: B npouecce 310il noazyuectTn npoH3owan AadsHeitumne Jlehopmartin
waanns B n noanopuuii crenw E. i aedopmatin npoaoKalores
HACTOSIUICE  BPEMS.

Ha ckaome suiwe sroporo onoasust K passusaercs ONYIULCHHAS Tpe-
tEHa pactsienns M, orpannuuBalontas ¢ BepxoBoit CTOPOHDI popmupyio-
Uuiics Tpernit Bpamareavuuii onoasens H. B ponecce passuTis 9Toro
OnoAsMsl Bepxosuie Tpenin J/ sroporo onoasus K aakpuanch u okasa-
JHCh NOTPEOCHHLIME O CMEIAIOMIMICH 3CMASTHBIMIT MACCAMIE; N09TOMY
Ha pue. | rpentna 7 takke nokazana HPCPLIBHCTORN Junueir.

* Preynki oM. na crp, 81—83,
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BepoaTHoe nodoxenue OCH BpalleHHA PAasBHBAIOLLETOCH TPETHErn
LiespauaTeasioro onoaska fl o6osnaueno Ha puc. 2 uudpoit 3; paanyc spa-
1Siuensn coctapaser 76 .

Takum oGpazom, B npolecce PasBUTHA ONOJ3AHHS MOCJIEA0BATENLHO
FUOBOSHUKAKM JBa BpaulaTedbHbix 0i0a3#a—3 u K 4 B HacTosulee Bpems
LifpaspupaeTcA TpeTuit onoaseds H. ITu onoasHu pacnoaaraiotcs OAHH 3a
(EApPYruM BBCPX 1O CKJIOHY W XapaKTepH3YIOTCH YBEJHYHBAIOUIMMUCH 3Haye-
TIMHHANME PAJIMYCOB YT CKOJbAKEHHH,

IMepexoa ckaona B KatacTpouueckyio dasy u noaHoe Pa3BHTHE TpPEeTh-
WISEro BpaluaTeJbHOro ONOJ3HA JA0JAAHO NOCIeJ0BaTh B OJHXKafluHe TOjb.
losecan He GYAYT NPHHATH NPOTHBOONOJ3HeBLie Mepbl. JJAS  cOCTaBACHHS
*AKPATKOCPOYHLIX NPOTHO30B HEOGXOAMMBI CHCTEMATHYECKHE WHCTPYMEHTalb-
Jdipie HaGMI0/leHus 38 AMHAMHUKOR ckjoHa. COGCTBEHHO 3eMJSTHOMN TOTOK pac-
LOINON0KEH BILLE 110 CKJOHY.

Ha6aionenns 3a ABuKeHHeM 3TOro notoka GbiiM HauaTh B mae 1946 T
uiesjieck Guinio o6opyaoBaHo Tpu penepHbix ctBopa (11, P u C). B 1952 r. uneno
JEEHAGMIOAATENbHLIX NYHKTOB Gblio yBeauueHo. Ilo H3MEPEHHBIM CMELleHHAM
ICOLIH BEIYHCACHBI CKOPOCTH CMELLCHHS KaKA0T0 penepa. Bekropul cpeanero-
10JJI0BBIX CKOPOCTEH CMEUIeHHS PenepoB NMoKas3aHbi Ha puc. .

B pacnpenenennn ckopocredt cmeitenns IIOBEPXHOCTHLIX TOYEK Me/LIeH-
{OIIOro 3eMAAHOrO NOTOKA HaGMIOAAIOTCS CAEAYIOLHe 3aKOHOMEPHOCTH,

I. B kax/om nonepeuHom ceueHHH CKOpoOCTH NPHOJH3HTENBHO OJHHA-
(07 KOBLI; HaWbOAbLLWIAA PA3HOCTL CKOPOCTel HaGai0aaercs y OGOpPTOB MOTOKA.
i 1Tak, B creope /T na Goabuieh yacTH ceveHust (penepst Ne 4—2) cpeanero-
'0JI0BBIE CKOPOCTH CMelleHust KoJaebmores mexay 93 u 109 sm/rox u auws
} ¥ GopTOB HabJI0A4eTCH YMEHBLIEHHE BeJHYHHbI ckopocte#t (Taba. 1).

Ta6aumna 1
Ne penepon 20 | 1 3 ' 21 2 22
) Cpeaneronosas cxopocts / :
CMEIICHHH, MA/TOY 72 100 H 109 93 50

2. B cpeaneit wacti nonepeusoro ceueHus notoka BeaHuHHa cpeauneit
JACKOPOCTH CMCLICHHA YBEJIHUHBACTCH C YBEJHUYCHHEM HAKJIOHA MECTHOCTH.
15270 HAIOCTPHPYCTCA CACAYIOMHMK AaHHbIMK (taba. 2), noayyeHHbIMH A5
LIDASJNUHBIX YYACTKOB ONOJ3HS.

Ta6amwuwa 2

pRTE Cpennsa ckopocre Hakaon
Yuactok onoasus Ne penepon CMeNIelns, /0| MEeCTHOCTH

. Ycibe otsepuika b 65, 66, 69, 70, 83, B4 763 0,273

3 Creop P 17, 6,7, 162, 18, 8, 172, 963 0,208

2 Crsop 17 4, 3, 21, 2 99 0,119

3. Ilpn caustiun MeIeHHBIX 3eMJSIHBIX 1I0TOKOB NPOHCXOJUT HX B3aH-
OMOLeCTBIHE, OnpefeasieMoe BeJHUHHAMH KHHeTHYECKOH SHepPruH CJHBalo-
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: J3HEeBOI  esTeds
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0.28—0,60 a. C 1952 roaa Hauaaach o ! e
HOCTH B OTBepuike B, IPHMBIKAIOUIEN oA NPAMBIM YTVIOM K OCHOBHOI

AoxoOune A By _
HaGaionaesas aHaJoris MY XapaKTepoN onoA3aHHR 3"’::"'"::‘:':0' 1
7oKa B (pase rayOMHHOIl NOA3YUECTH M ABIDKEHHEM CTPYH B pEKe 3B 1y

obutell 0coGeHHOCTLIO JAHHAMMRH JeMJAAHBIX NOTOROB. eC»  OTHOCATCST K
[epbie CBEleHis O ABIKEHIH ONOAINA «ITporpece 2

1934 roay. Toraa Oblait OTMEUEHDI aedpopmanmi woeee u -’l°l3°"“: ““3““*_
HBlC TAVOMHHON NOA3YHECTHIO CKAOHA. [To3xe npousowme uaraupoqn‘lqe-.-
CKHil ONOJ3eHL B BepxHeil HacTH JOMOMHB, cMmecTHBIIMiL popory Ha 12 #8
BHH3 110 CKJAOHY. DTOT 0NoA3eNs 3Ha4YNTeAbHO TONOMHI 00LeM Mace B 3eM=
ASTHOM IIOTOK(’.‘..B\&‘L’IEHHHE aedopmaltii CKJAOHA OTMEUAJNCH B JlanabHeiines i
eReroano. drumu Aedopmausivm paspyuaaics 10porH, NOANOPHAS CTCHI
i Knaoil os. B 1952 roay »kuaoit 10M Obi1 HACTOMLKO AehopmupoBaH, Ut
ero npwwaocs checti. B 1956 roay npmweiwas B HEro/AHOCTh Ilomlop.
nasi crera ObLIA NEPECTPOCHA 3AHOBO. !

HaGmonerns 3a Aizkemies onoasus «llporpeces peancs ¢ 1950 roaa.
CpeiHeroosasi CKOPOCTh  CMEILEHHS  PENepoB Ha CRJIOHE Ko.flvﬁne'rca-
meakay 1,5 n 2.2 m/roa. B miKHei wacTi CRaAoHa, v OCCeHoit Jlopori,

- el
duixes noToRos. Pyca MOTORC

OCTeNeRHO npHOGpeTAL

1
+

HaYana PaIBHBATLCS BPAILGTEAbHAS FAYOHHNAs 10J3YUCCTh, BLI3LIBAlOWLaN
Acdopmanni no/AnopHoil CTeHKN 1t acaabTa wocce. Conoerapaenne Tono-
rpauecKnX naakoB HuAHel yacti ckaona 3a 1950 n 1962 roam nokasn
BACT NOBBILICHHE AHCBHOM MOBCPXHOCTH B cpeadem na 1.5 o, uto cocraBiio
2400 kyo. m rpyura, wan okoao 200 Ky6. s B roA. ITO  CKOMJCHHE |
FPYHTA, NPHHOCIHMOTO SEMJSIHBIM MOTOKOM, CTHMYJHPYET Pa3BHTHE Bpauia-
TeALHON FAYOHHHON NOJASYYeCTH. }

OMPEAETEHHE PEOJTOIHYECKHX XAPAKTEPHUCTHUK I'PYHTA

Jlase nabmonenns 3a aedopyanusiMig rpyHTa 1o rayonHe Ha CKJIOHE
OLIVI0 VCTAHOBACHO HECKOABKO 3AKPBITHIX ACPOPMALHOHHBIX KOJOJLILEB; OHil
NpeAcTapasnan coboil CKBaAKUHLL, 3aN0JHEHHBE JIePeBSIHHLIMH  UYPKaMM. |
Habawaenns  noKasaam, ute MOIHOCTL  CMEIMAIOUWHX  3eMJSHLIX  MAaC ,
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YBeAHYHBACTCH OT KPACBLIX YACTeH K OCH IIOTOKA H YTO JABHIKEHHE 3eMJSHLIX
MACC B OCCBOMl YACTH NOTOKA Ha pa3Hbix TrJayOMHAX NPOMCXOANT NOYTH C
NOCTOAHHOA CKOpOCThIO (puc. 1, koaoaust Ne 7y, 164 1 9u), a B Kpaesuix yac-
TAX CKOPOCTL NOCTENEHHo YyMeHbluaeTcs ¢ ray6uHoil (puch 1, Kodoausi
Ne 154 u 174).

PeayanTatul M3y4eHus CMeUeHHs TPYHTa B 3aKpLITHIX Ae)OPMALHOH-
Hux koaouax Ne 154 4 174 Geiau HCN0Jb30BaHE 475 onpeleaeHus peoJorHu-
UCCKHX XAPAKTCDHCTHK TPYHTOB; ONHMCaHHe ITOr0 MeToda AaHO B APYroil
paGore (Tep-Crenanan, 1965).

Loaoaeir Ne 174 Guia yeranosaen 31.12.1955 u sekpur 7.12.1962, 1. e.
nourh yepes 7 aer. Bpems reopmaunn rpynra cocrapasier £=2,18 - 108 cex.
34 970 BpeMs UPOM3OMLAM TAYGHHHAS NOJ3YYeCTh CKJIOHA, BbIpa3uBLUasi-
G4 B HAKJIOHE KOJO/UA, ¥ ONOJ3aHME CKIOHA N0 OCHOBHOM MOBEPXHOCTH
CKONLAKEHHA, PACNONOKEHHOH Ha rayGuHe 3,8 M: YACTHUHO ONOJ3aHNE
POH3OULIO 110 BTOPOCTENEHHOA NOBEPXHOCTH CKOJBLAKCHHS, PaCHON0KEHHOI
na rayGuae 3,5 s (puc. 3).

CKJOH XapakTepusyercs CJAYVIOUMMH BEJIHYHHAMH: MOILHOCTH OMO-
aiowiero rpyura h =38 M, yron nakiona ckaona 3=10", riyGHHa 30HBI
Heerkoern dy=1,0 M; TPYHTOBBIE BOAK PacnoomKens: Y NOBEPXHOCTH 3EeMJIH
(d,=0).

IpynT XxapakTepuayercs CAefyiOlMMH BeaHYHHAMHK: 06beMHBIH Bec
T = 1,96 7/4%, napamerpw conpoTuBaeHus caBury ¢ =23 1/m2 y o' =15",

HMamepennsn na koaoaue Ne 17y nokaszaaum, yro yypka Ne 5, pacnoJgo-
Kennast na rayGune z,=1,0 #, cmectuaacs Ha 8, =2,70 a1, a yypka Ne 15,
pacionoxennas Ha raybuHe 2,=3,1 M,—Ha S, =2,55 u.

[Toawaysicr, ypasnenusmu, NIPHBEAEHHBLIMH B LIHTHPOBaHHOA paboTe,
HAXOANM TIDEeAbHBIA  KOI(IUUMEHT MOBHIH3OBAHHOIO CONPOTHB/AEHHS
casury  1g0,=0,035 u xosppuunent Ttexywect r=1,13.10-4 1/cex.
[Moab3ysich sTHMH BEAHUHHAMH, MOXKHO HaliTH NIPEJIeJIbHOe  HanpsixKeHue
CABUIY % H KOS(D(DHUHEHT BH3KOCTH rpynTa 7 B JI0GOA TOUKEe 30HLI ray-
Ounnoit  noasywecrn. Tak, pas TpynTa, HaxoAslIerocss Ha rayouue
z=3,0 &, umeem BeJHYHHY 3(P(PEKTHBHOrO HAOPAKEHHUS s’ =+"h = (,29
K2[eM?, OTKYa Haxopum PEOJIOrHYeCKHE XAPAKTEPHCTHKH rpyHTa t,=0,04
Kejem* moq—=1,0- 108z - CeK[cH*,

Cwmeuterne oronoska koaoaua Ne 17y 3a 7 aer cocrasuio 2,8 a- Or-
Clofacaeayer, uto K aedopmaunn ray6uuHON noasyuecty, BbIpasuBuiefics
B HAKJOHE KOJ0/LA, M0GABHIACE 3HAYHTEALHO IIpEBLILIAIONIAS €e 10 BeJH-
“nHe JepopMallun cpesa B 30He UAACTHYHOCTH, BbIDA3HBLIASICSI B CMELLEHHH
rpynta mexay uypkamu Ne 19 i 20 na rayGune 3,8 u (nuuua RR') u oruactn
MezKay uypkamn Ne 16 u 18 na ray6une 3,5 & (puc. 3).

Ananornynbie pacuern s 3aKpLITOro  AeopMauHOHHOrO  KOJo/LLa
Ne I5u pasm caeayiomue Pe3yibTaTLI.

Konosen yeranosaen 30.12.1955, Bekpuir 15.12.1962, spemsi aedopma-
i =220 - 10% cex, I'pynr XapaKkTepU3YeTCs TEeMH e BEeJAHUYMHAMM, UTO
H Aas koaoana Ne 174, MoumoceTs onoasaioniero rpyEta h=22 u; ocrae-
HBIC XapaKkTepuCTHKH CKJOHA caeayowue: §=10"; d,=0,8 a5 d, =0, Tpu
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TonorpapuUecKoi CheMKH.

KOPOCTHIO. Tak KaKk B ACHCTBHTEILHOCTI
peMeHHOIl CKOpOCTHIO, VCHAHBAACH Bo
yXie, TO eCTeCTBEHHO, UTO COOT-

EXPERIENCE ON THE STUDY OF SLOW EARTHFLOWS IN SOCHI

Professor, Dr. Techn. Sc. GEORGE TER-STEPANIAN®,
Geologists VLADIMIR SERGEEV '~ and | ASHOT AVDJIAN o

Abstract. Concise characteristic of slow earthflows and [eatures ol their
mechanism are given in the paper. Slow earthflows in Khosta, near Sochi are deseri-
bed, and the deformation of a sanatorium building caused by one of (hese earthflows.
The displacement ol soil in the slow earthflow approximately resembles the current
ol a river. An example of the determination of rheological properties of soil Is given,
based on the resulls of measurements ol the long-term displacements of soil, made in
closed depth creep wells. The order of the magnitude of viscosily of soil Is equal to
107105 kilogram second square centimeltre.

Slow earthflows were investigated in - Khosta, near Sochi, on the
Caucasian coast of the Black Sea. The region is characterised by hilly

* Head, Dept. of Geomechanies, Geological Institule, Armenian Academy ol
Scienees.
** Senfor Hydrogeologist, Black Sea Hydrogeological and Engineering  Geological
Station, Institute VSEGINGEOQ,
*** Senior Engincer, Depl. of Geomechanics, Geological Institute, Armenian Aca-
demy of Sciences,




SLOW EARTHFLOWS IN SOCHI 77

* rellef and subtropical climate. The slope is located on the limb of an
anticline composed of gray Oligocene argillites with thin seams of sand-
stone. The average inclination of the surface of the slow earthilow at
the sanatorium .Strela® is 23 . The earthilow in the lower part has a
thickness up to 20 metres; it consists of yellow plastic clay with a thick-
ness from 2 to 8 metres, lying on dense blue clays.

In the twenties the slope was covered with a wood. In the end of
the twenties the wood was partly cut down and two houses were built.
This made the slope more active and as a result the houses were ruined.

In 1932—1933 a two storied wooden sanatorium building B was cons-
tructed in the mouth of the depression above the highway Novorossiisk—
Sukhumi; in this connection the planning of the lot was made and concre-
te retaining walls I, Z and £ and a wooden chute JK were built etc.
(Fig. 1%). Shortly after, in December 1933, a rotational landslide 3 took
place between the building B and the retaining wall 7 this landslide has
partly destroyed the retaining wall Z and has deformed the sanatorium
building B. This landslide was confined by an upslope fissure, located
along the line M. The probable position of the axis of rotation of this
landslide is denoted by 1 on the Fig. 2; the radius of rotation was 18
melres.

In February 1937, a catastrophic rotational landslide K took place
somewhat upslope; it has ruined the western wing of the building B, the
retaining wall £ and the shute JK. This landslide was confined by up-
slope fissures, located along the line JI.

The landslide has spread over the area up to 3 hectars; the depth
of the sliding surface reached 16 metres. The probable position of the
axis of rotation of this landslide is denoted by 2; the radius of rotation
was equal to 61 metres (Fig. 2).

As a result of development of the second landslide K, the displaced
earth masses have buried the upper fissure /4 of the first rotational land-
slide; therefore it is shown by a dash line on the Fig. 1.

The depth creep of the slope has continued after the formation of
the landslide A; in the process of this creep further deformation of the
building B and of the retaining wall £ took place. These deformations
confinue at present too.

The sunken fissure of tension M is developed upslope from the
second landslide K it confines the third rotational landslide H. In the
process of development of this landslide, the upper fissures J7 of the

second landslide /A were closed and buried under the displaced earth

masses; therefore the fissure J7 is shown by dash line too.

The probable position of the axis of rotation of the developed
third rotational landslide A is denoted 3 on Fig. 2;the radius of rotation
Is equal to 76 metres.

Thus in the process of development of sliding, two rotational land-

* Figures see pp. 8183,

'
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3 - phase and the total

the catostrophic phi .
I[:“;anlcielixte will occur in the iollowing
‘Sﬂar\'. The earthflow is located

slides 3 and K were originat
ed at present. These landslic
and are characterized by incred

The transition of the slope
development of the third rotationa :
vears: therefore landslide control Is nec

onal slides. -
upslog&; ¢ ;::iem::::]at:mn the movement of this earthflow [::flem::eldgﬁlq
i : : ere : 2
May 1946; three alignment traverses /7. P-Mdiri)re:sed Velocities of
the-quamisv of observation benchmarks \msd Tﬁe vect'ors of ereal
tllsplacemeﬁl of each benchmark were computfep-l :
annual velocities of benchmarks are shown on Fig. L.
The following relationship of distri
flow was established:
1. In each cross-section the veloci
greatest difference is obsérved at the :
llustrated by the distribution of velocities along

ties are opproximately equal; the
sides of the earthflow. This is
the traverse /7 (Table 1),

Table 1
1
: 2 2 22
Benchmarks Nos. ‘ 20 [ 4 3 | 21 '
|
Average annual | 72 l 100 L l 109 93 50
velocities, mm/ year

2. In the central parts of the cross-section of the flow the value of
the average velocities of displacement increases with the increase of the
inclination of the ground. This is illustrated by the Table 2.

Table 2

d upslope one after another

bution of velocities in slow earth-

Lot of the
earthflow

Benchmarks Nos.

Average annual
velocity, mm year

Inclination of
the ground

Mouth 5
Traverse P

Traverse 17

65, 66, 69, 70, 83, 84
17, 6, 7, 162, 18, 8,172

763
563

99

3. The interaction of slow earthflows as to their

0,273
0,208
0,119

confluence Is de-

termined by values of kinetic energy of the joining flows. The beds of
flows are deviated and bended, and the movement of earth masses gra-
dually becomes parallel.

4. I the confluent earthflows have different velocities of movement
before joining, this difference is maintained for some time. Thus, In the
traverse C the right side portion (benchmarks Nos. 11 and 16) had an ave-
rage velocity of 794 mm/year while the left part (benchmarks Nos. 12,
12a, 13 and 15) had an average velocity of 654 mm/year,
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The observed analogy between the movement of soil masses in slow
Mparthflows In the phase of depth creep and the movement of streams
It an the river Is a common feature of earthilows.

Several closed deiormation wells were placed on the earthilow; the
fizillisplacement observation was used to determine rheological characteris-
z5lics of the soil. The method is described in another work (Ter-Stepan-
Mitian, 1965).

A closed deformation well No. 17u was placed on the earthilow on
JuMecember 31, 1955 and opened December 7, 1962, i.e. after almost 7
ayears. The time interval £ = 2,18 - 10° sec. The slope is described by the
Ileiollowing values: the thickness of sliding soil #=23,8 m, the angle of the
julslope 3=10°, the depth of the zone of rigidity d,=1,0 m; the ground-
1uwater is at the surface (d, = 0). The soil properties are: unit weight of
llosoll 7= 1,96 tons/cub.m, shear strength parametres are c¢'=2,3 tons/sq.m
bnmand %' =15",

The displacement of the wooden block No. 5 at the depth z,=1,0m
ywas $,=2,70 m, and that of the block No. 15 at the depth z,=3,1 m was

V8, = 2,55 m.

Using equations given in the cited paper, we found the bond coef-
iificient of mobilized shear strength tanf,=0,035 and the coefiicient of
olflow »=1,13 - 10-% sec™.

By using these values it is possible to find out the shearing resis-
nstance =, and the coefficient of viscosity 7 for any point In the zone of
oldepth creep. Thus, for soil at a depth of z=3m we have thevalue of
51l the effective stress 3’ =71"h=0,29 kg/sq.cm; hence we can find out the
il rheological characteristics of the soil =, = 0,04 kg/sq. cm and 7=1.0 - 10°
urkg - sec/sq. cm.

The displacement of the top block of the well No. 174 in the course
icof 7 years was 2,80 m. Fig. 3 shows that to the depth creep, which was
srmanifested in the inclination of the well (blocks Nos. 1 to 16), a consi-
sl.derably larger deformation of shear In plasticity zone was added as ex-
1 pressed by the displacement of soil on the boundary between blocks
MNos. 19 and 20 at the depth of 3,8 m (line RR’) and partly between
It blocks Nos. 16 and 18, at the depth of 3,5 m.

The values of viscosity coefficient are to be considered as average
10 ones, obtained with the assumption that the depth creep takes place at
na constant rate. In reality, the slope deformation proceeds at a variable
i1 rate, accelerating in the wet periods of the year and decelerating in the
i dry ones; it 1s natural that the values of coefficient of viscosity alter
19 correspondingly,
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Fig. 1. Plan of the slow carthflow Strela” in Khosta, near Sochi,
/—retaining wall; 2—-landslide fissure: 3 ~boundary of a washout; 4 fissure in siructu-
re; 5—vector of velocity of displacement; G—base-mark of a traverse: 7 benchmark;
¥ —closed deformation well. Scales:linear (above) . rd of velocities of displacement

(below).
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Fig. 2. Geological section along the axis
Y@ of the slow carthflow . Strela”.
I—yellowish-brown plastic clays; 2-—greenish-
blue dense clays; 3—displaced blocks of argil-
lites; 4—Oligocene argillites with sandstone
seams; 5—benchmark and vector of velocity of
displacement; 6—closed deformation well and
the ascertained surface of sliding; 7-—surface
of sliding of the carthilow; & -retaining wall.
Figures /, 2 and 3--centres of the probable
circles of sliding. Scales: linear (above) and
of velocities of displacement (below).
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Fig. 3. Cross-section of the closed defor-
mation well No. 1741 by the setting (left)
and after opening (right).






