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NMOJI3YYECTb B AJIBITUHCKHUX TIIUHHUCTBIX
®OPMALLUAX

Yaen-xopp. AH ApmCCP, npod., nokt. Texs. Hayk . H. TEP-CTEITAHAH!

Pegpepar. M. Hducin w 3. Peropiod onucand cBoeoGpaskblii  seMasHoii NOTOK B
nEBuanapGeny, s meeinapckux [lpepansnax, W cBA3AAH €ro MEXaHH3IM C Pe0JOrHYECKHMH
sucsoficrpamu rauy, Jlaercs anmaju3 noAyueHAHX HMH Pe3y/AbTaTOB H mpejjiaraeTcs pacyet
UIIOAeBOro 3HAYEHHA AHHAMHYECKOA BA3KOCTH IJIHH NO JaHHHM HHKJIHHOMETpHUecKHX Hal-
HITIOAEHHI.

ITojy Takum naspannem M. Ilucam n npod. 3. PekopAon mpejacTaBHJIH
JlecsiTomy MeiAyHapOAHOMY KOHIpeccy MO MeXaHHKE IpYHTOB H (yHAa-
JIMEHTOCTPOEHHIO, cocrosBliemycs B Crokroasme B 1981 r., npeBocxoanyio
ICTATBIO O COOTHOLIEHHH MEXKAy pPeoJOrHYeCKHMH CBOMCTBAMH TCPYHTOB H
UAAKTENBHEIM TOBEJeHHeM OnoJj3Heh; sTa npobGieMa—oAHa H3 Haubojee
JHBAKHBIX KAk B COBPEMEHHOM ONOJ3HEBeJleHHH, TaK M B PEOJOrHH T'PYHTOB
1)(Dysli, Recordon, 1981).

W3 onucHBaeMBIX B CTaTbé TpPex MNPHMEPOB MOJ3YYECTH CKJAOHOB
Jacobulft HHTEpec npejcTaBasieT cAydaid CBoeoGpa3sHOro 3eMJASHOro NOTOKa
8 BuasapGens Ha ceBepo-BOCTOYHOM ckjone (pubypckux Ilpepasasn
i)(pnc. 1). Ou pa3BnBaeTcs Ha NOKPLITOM JIECOM M NMAacTOHIAMH CKJOHE; HE
HHMesi IKOHOMHUYECKOro 3HayeHHs, CK/JAOH MPHBJEK K ceGe BHHMaHHE BCJASA*
r‘cTBHe HeoOblyafiHO BBICOKOA CKOpOCTH cMmeuleHds wacc. [lo cymiecty, B
HBusap6enyn He NPOHCXOAHMT THIHYHOTO OMOJ3aHHs, CBS3aHHOrO C Hapyule-
HHeM paBHoBecHs. JIBHXKyliuiics yaTepHas ABAAETCS NPOLYKTOM BhIBETPH-
UBAHMS 1l JIOKaJbHOro OGpYUIEHHs ¢ OOPBIBHCTHIX YTECOB, CJOXKEHHBIX OKC-
(popACKHMH MepreJsiMH H NMOKPHITHIX MEpreJHCTHIMH H3BecTHfikamMHu. Ha
gpuc. 1 yrech He NOKasaHbLl. JTOT OYEHb TJIHHHCTHIH MaTepHaJ HMeeT BHJ
'EBSI3KOH Macchl, TpOTeKaloLled 1o Y3Ko# N0oXKOHHE, MOKa3saHHOH B BepXHel
W4acTH pHC. |, H pasiHBalOILefics 3aTeM Ha CKJOHE, TrOCHOACTBYIOLIEM Haj
AKAHTOHAJNBHON Joporof. Bs3kui rAHHHCTHIA A3BIK, NPOAOJIAKAS Teub, KOH-
JCOJNHAPYeTCA MOA JIeHCTBHEM COGCTBEHHOr0 Beca, H BS3KOCTh €ro IOCTO-
SHHO YBEJHYHBAETCH, YTO BEJET K 3aMeJIeHHI0 CKOPocTH cMmeulenusi. [lo-
€9TOMY 1O ero NOBepXHOCTH MOMET MpPOTeKaTb APYrod r/HHHCTBIA S3BIK.
JdEcan o6pa3syiollufi 3TOT $3LIK MaTepHaj MeHee BSI30K BCJEACTBHE CBOEro
MMHHEPAJIOrHYeCKOro cocTaBa HJ/H CTeNeHH KOHCOJHAALHH, YeM HHIKele-
WHKALUA A3BIK, TO HOBBLIA S3bIK MOXKeT o6ornate (POHT NEPBOro s3bIKA.
llosTomy Besi cnosizaionlasi Macca COCTOHT M3 BS3KHX SI3LIKOB  TeYeHHs
(pasaHYHON JUIHHBI, PACIOJIOKEHHBIX APYr Hax JApYrom.

Ha onoasne Guisa pasbura mabalofaTenbHasi CeTh, COCTOsLAsi H3 IO-
IJIHTOHOMETPHUYECKHX H TPHAHTYJAANHOHHBIX TOYeK, TPYG AJA HHKJIHHOMET-
(PHYECKHX H3MEpeHHH, yCTAHOBJEHHBIX B YETHIPEX CKBa)KHHAX, H NATYHKOB
IS ONpejle/ieHHsl MOPOBOro JAaBJ/IEHHS, pAacCHONOXKEHHBIX Ha PpasJdHYHBIX
Iray6GHHAX H B PasHBIX NYHKTAaX ONOJ3HS.

! 3as. JlaGopatopueii reomexannky HITHUC AH ApmCCP,
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Pue. |. Mian onoaana ¢ BuaiapbGenu. 3nakaMil NOKA3ANO pacnpeaeacuie cKopoeteil cmes
menna 3a 1978—1980 rr, (no Dysli, Recordon, 1981).

. 1 ppurpbbph waqubfh fwmwljughdp: Vifbpugdbpnf b Ghabpnf gogg b owfwd wh-
quigupdbpp wpugniflyul pwpfenulp 1978—1980 fifwhuwilbph® (puw Dysll, Recordon, 1981),
Fig. 1. Plan of Villarbeney landslide. Distribution of displacement rates for
1978—1980 is shown by signs (after Dysli, Recordon, 1981).

OcHoBHEIE HHIAEKCAWHOHHBIC XapaKTepucTHKIl TPYHTOB H3 Tpex HH-
KAHHOMETPHYECKHX CKBaXKHH INPHBEJACHLI B Tabanie; pacionozKenue cxKpa-
JKHH IMOKa3aHO Ha pHC.’ 1. 3ac.ny>mmae'r BHHMAaHHA, UTO OCTATOYHDLIH yroa
BHYTPEHHEr0o TPpeHua ¢, CYUECTBEHHO NpEeBLIMIACT VroJ ﬂuax.ﬂona CKJI0-

Ha K ropuszonty. 3TO CBHAETEALCTBYET O BAUSIHUH CUETVIEHHS DpyHTA.
Coornouwenne mexy yraoMm ckjaona B u yraom sgexTHBHOrO BHyTpen-
nero Tpenus 9 nOATBepPKAACT CAeNAaHHBII paHee BHIBOA O TOM, 4YTO JJHH-
HBlE CKJIOHBI, B KOTOPHX Nbe30METPHYCCKHI YPOBCHb HAXOMAHTCH y MOBCPX-
HOCTH CKJIOH@, ONOJI3AKT, eC/IH TAHFEHC Yriia HAKJIOHA NPEBLIIACT NO0JOBH-
Hy TaHrenca yraa sp@exTHBHOro BuyTpennero tpenns, tg =05 tg ¢
(Tep-Crenausin, Cumonsin, 1982). B pannom cayuae y ckpaxuun Fl tg p=
=0,249 n tg ¢'=0,412, u crej0BaTeNLHO KPHTEPHH ONON3AHHS YAOBJIETBO-
psercs.

Bup u ckopocts ABmennst mace nokasansl Ha puc. 2. B Bepxosof
nox6ure, y ckpaxunu RO, MomHoCTs ABMXKYIIecs Macchl  cocTaBasier
OK0JIO 7 M, a ee CKOPOCTb—OKOJ0 3 M B roi. [Tostomy yAaloch NpoH3Becs
TH TONBKO 2 H3MEPeHHS, TaK Kak B AajbheiimeM TpyGa OKazajach He-
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c. 2. Jasucumocrs Mewdy zayGunoit d @ MeTpux U 2OPUIDHTUAGHOLM CMEU4EHUeM S 8
JAuMeTpay p veTslpex CKBaAinax 00 [IHKAHHOMETPHYECKHM  3MEPeHHAM, unpst ¥
PHBBLIX TOK#3LIBAIOT KOJMUECTBO Juieit 0T Hayaja paGmoaenuit (no Dysli, Recordon,

. 2 d pnemppub  (fhorn]) ks Enrl||9||8nlli)u'ﬂluﬁ wbnuyurdp  juwhnjwdnpoibp  pum
Wupient bl gupnutiobpf. ffbpp  lnpbph dnp gniyg bb wwphe opbpl pwhbwip qfwnnul~
bhpp whubgneg Sbon (lum‘Dysll. Recordon, 1981).

7. 2. Relationship between depth d in meters and horizontal displagement s in
llimeters according to inclinometer measurements In four boreholes; figures at
rves show quantity of days from beginning of observations (after Dysl, Recordon,
1981).

JHBJICHHON HACTOABKO, YTO HHKIHHOMETP yiKe He CMOr TPOHTH uepe3
e, ¥ ckpakuupl F1 noasyuecTb NPOHCXOAHJA TOJABKO B ClOE TOJIIIHHOA B
CKO/ILKO METPOB, DACNOJIOKEHHOM Ha raybune okono 15 M. Ha atom
jacTKe 10 OypeHHsi CKBaXKHHB H YCTaHOBKH HHKIHHOMETPHHECKHX TpyO
OpOCTb CMeIeHHs MOBEPXHOCTHBIX TOYEK COCTaBJA/IA OKOJO OAHOTO MET-
, B rog. Ha KoHeuHOM S3blKe 3eMJAHOr0 NOTOKAa, B CKBaXKHHE F3, nen-
eTCsi BCSL TOJIWIA TPYHTA CO cKOpocThio okoso 0,2 m B rofl. T'eonesnveckue
MepeHHs Ha 3TOM yyacTKe TOKasanu oblulee CMelleHle 23 M 3a 54 roxna.

Ha mam B3rasji, WaMeHeHHe XapakTepa ABHXKEHHA B CpelHed 4acTH
w10Ha, obHapyxenHoe cksaxkuHoii F1, oObacHAeTCH npeobpasoBanHeM
MJSIHOro noToka. Jlanuelli 3eMasnofi MOTOK OTHOCHTCA K THIY HaKOIIA-
IUIXCH, TAK KK Cro HIXKHHHA OT/Ae] He TOAMBIBACTCS POl If o Mepe pas-
ITHS 3eMJISTHOTO TIOTOKA MaTepHaJl J0JKeH aKKyMyJaHpoBaThi. B 3eMJaAHBIX
JTOKaX 9TOTO THNA BCJACACTBHE H3MEHEHHS CTATHUECKHX YCJIOBHH H3Me-
1I0TCA M YCJAOBHS PaBHOBECHS, H B HHJKHHX OTAenaX 3EMJSAHBIX MOTOKOB
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sHble MHACKCAUHOHHBIE npaunpumm.millr: 1:3 Br:na:::lteﬁlgw
omnm qpGmGbpp ShfGwhwb pGablumyapior s
“lw"Principal index properties of soils from Villa ¥ E
CxaaxuHa—3npemwhyp—Borehole
EavBnua—
Cunpoa— % =
' 8 — ﬂ' ﬂf’f"— . Fl
berirvenbe— | Tloae Fo
2 1,08+0,30
-3 t-m-3 1:5410+10 1,46+0.10 +
£ s ::-I N 30,1 6.0 31,1 10,1 65:0 +35,0
= ~ 40,8 :’2r2 46,2 +1.1 48,9 15,0
= % 92,6 +2,2 23,3 +5,6 24,4 +7.6
= : 20:5 'T'4D0 26,0 +8.0 20,5 IT.-l
<Lttt 2 45,2 7,5 25,0 +12,0 45,0 20,0
S . = 22,4 L.
¥, s 2 22 #3
5aee ° 13 14 12
F"' Bes onoasaiouias amacea *® na rayonue 15—18»; *** p npouenrax or dpaxunn

—0.5 . EE% yrnq HAKAOHA CKJAONA K TOPH3OHTY. . e
; (l.-:!;:lr:’" unquigny guligpudp, “15—18 JF fenpacflyul’ dpu, *wenhpobbpa] 0—0,5 i
Spukglughg, *** ubgh Fhgnefiuh whipndp Sophynbp Ehuwdwudp:

= Whole sliding mass; ** on depth from 15 to 18 m; *** in per cent from fraction

0—0,5 mm: **** angle of slope.

BpeMs OT BpeMeHH BO3HMKAIOT Bpaulateabiibie onoasnn. Hx ..\‘apuurepuoﬁ
0COGEHHOCTBIO SIBJASETCH YBEJHYEHHE PailycoB BpPAULCHHS MOCAEL0BATEb-
nuix onoasneil. Buepsbie Takoe npeoGpasoBanie 3eMJsHOrO NOTOKa BO Bpa-
warteabubie onoasuu Gbuio onucano B Xocre, 64113 Coun (Tep-Crenanan n ap.,
1968). Mepopmaunn, nabaogacvsie B ckBaxkune F1 na rayGune 15 M, Be-
POATHO, SIBJASIOTCS BpaWATEALHOM rAYGHHNON HOJA3YUCCTLIO, NPCAUECCTRYIO-
uiell onoJ3annio.

Jucan 1 PeKopaon conocTas/sior npeiaoimenibe Teopiin Bi3koro no-
Bejeniist rpyHToB Havimas ¢ padors Tepuarn, Buepsuie BhCKasaBuwiero Ta-
kylo Toury apenns (Terzaghi, 1931), ¢ nx aeficTBHTEALIBIM NOBEACHIEM:
Ol ABTOPH PACCMATPHBAIOT FPYNT KK TBEPAOC TCAO (KOHEUHLIC Aecop-
Mauin 3a OecKoHEWHOE BpeM#), a Apyrie—kak »Kuiakoe (Geckoneunwsie je-
(hopman 3a GeckOHEUHOE BpeMst).

[Tpumensiemble J{ncan i1 Pekopaonom Beipamens «TBEPJLOE» 11 ¢
KOE» COCTOSIHISE FPYNTA, N0 BCeli BEPOATHOCTH, IIMEIOT B BHAY NOApasiee-
HIIC ITATOB NHCHBLITAHNA TPYHTOB NO TPH3NAKY 3aTYXaHNs WM He3aTyxd-
nus aeopMauiin. 3aMeTHM, UTO TAaKOe NOAPAIACACHHC MOKHO CICA41Dh
TOJBKO Ha OCHOBAHUIL BECbMa JUINTEALHBLIX HAGMIOACHIN, H3MEPACMBIX 10-
Aamu. Mntepec npeiacrasaser nponssefennunii Jlucan n Pexkopronom ana-
TH3 JHTEPATYPHBIX AAHHBIX; HEKOTOPLIC BBHIBOABL IPHBOAATCH HIKE.

[Mpeaea noasyuectn, munaue npeaes MOGHAN3AWMI N rpannia Mexk-
AY TBEPABIM I KHARHM COCTOSHHSMI, HE paBeH OCTATOMHOMY CONPOTIBJIC-
MO CABHIY TPYHTA, 33 HCKMOUCHHEM, ObiTh MOMKET, [EePEKOHCOMIAHPO-
BAHHLIX rPYHTOB, B KOTOPBIX OGJACTL JKIKOrO COCTOSHIG, 3aKJIOUCHIAs
MCEKAY OCTATOUNBIM CONPOTHBJACHHEM 1 NPEACJIOM NOAIYYECTH, OYECHD IIH-
poka. Mozean Tuna Busreva ¢ npesedom NOJIBYNECTH, pPaBHBIM OCTATOY-
HOMY COMPOTHB/IEHHIO rPYHTa, Ha NEPBHIl BIrASA OYEHL NPHBJCKATEABHBIC
(Yen, 1969), ue spasiorcs Beeobiute NIPH3HANHBIMIL,

Hekotopeie onbite nokaszamn, 4rto NpIl NOCTOAHHOM BO BpPEMEHN TeH-
0pe nanpsukennit lepopmaiin B o6aactTi 10 npegesaa MOGHAN3ALNI B
JRIOTCS nneiinoil gynxuneil dorapudma spemenn; sTo Kacaeres KaK 06b-
eMioii aeopmawin, Tak n gedopmarin nepesawusanus, Jipyriue onpit



OJ3YYECTb B AJIBIUACKUX IVIHHUCTBIX ®OPMALIHAX 119
e fat— = LT !
¥ &Y 00 I 9l
_2, = prow — s. = ;’/ i = e ur
= i | 1
e MES I e =
"5 - [ IVJ‘}’ r
-1t Zoa% ] 0 1(:0 200 300 6
-8t M= b)
z Rl
_gl. of=-o03

Tz, 8 TATE sy

1Oye, 3. PeayabTarbi UCNBTGHUG HG NOA3YHECTL 2pyHTa “3 cKkpamuun Fl, npoHaBeseHHbix
t1a npHbGope MpAMOro CABHIra: a) 34BHCHMOCTb MEMAY JorapupMom BpemeHH £ B CceKyHaax

{ JorapuhMoM CKOPOCTH moasyuecti f B l/cexynaa; b) 3aBHCHMOCTh MeKAY HOPMaJbHEIM
IGanpaAenyeM ¢ B KHJONACKAZAX W craTHyeckoii BA3koctbio § B kuaonackanax (mo Dysli,

Recordon, 1981).
\fp. 3. F] fBorwnwbgfhg brgrwd qealwh wnnfbrp wegnibfbbrp quwpg wwlpp wwppaul.
(1) fugpe t dusdwhakfe (fogphguihbpm]) b 5 wngp wpwgmPreb (1/dph) quppflibpp
AV figle. b) hufufwdmflymdip g bapduy Shplwh  (40w) k ; oweepluleh  dwdnegfloe-
Pt (§%w) dpgh (puw Dysll, Recordon, 1981):

31%1g. 3. Resulls of creep tests of soil from borehole F1 carried out In direct shear

allevice. a) relationship between logarithms of time £ in seconds and creep rate ; in
:\I/sec; b) relationship between normal stress o in kPa and static viscosity [ In kPa
(after Dysll, Recordon, 1981).

)IMOKasaH, 4To JHHeAHOH ¢yukuuefi jgorapudmMa BpeMeHH SBJASETCH CKO-
pocTh JiepOpMalHH H NMOCTOAHHBIE 9TOH (YHKUHH NPONOPUHOHANbLHBL TEH-
v3opy nanpsxenni (lg e=C;+C; 1g £, rne Ci—pyHKuusi Tewsopa Hamps-
smennit u Cy—nocrtosgHHas). Halim onbiThl, KaKk H3BECTHO, NOKa3aJH, YTO
‘nuHefHas (YHKUHS CBA3BIBAET HMEHHO CKOpOCTb AedopMaiuu H Jorapupm
jsepemenn (Tep-Crenansin, 1976); B HEKOTOPBHIX c/lyyafiX BO3MOJXKHA TaKKe
1°CBSI3b NEpBOro THNA. DTOT BONPOC 3aCHyKHBAeT H3yUEHHS.

Onpenenenne npenena MOOGHIH3AlHH OBIO NPOH3BEAEHO B OYEHb
(Pa3JHYHBIX YCHOBHAX Ne(OPMHPOBaHHS (NMPOCTOE KPYYEHHE, TPEXOCHOE
AKpYyUenHe, npAMOi CABHT H Ap.) H JAPEHHPOBAHHA H NPH Pa3JHYHBIX 3HAUE-
HHHAX CTeNeHH KOHCOJNHAAIHH, NEPeMsTHA; CHHTE3 NOJY4YeHHBIX pe3y/bTa-
ITOB pHCKOBaH. K TOMy »Xe TpyJHO CKas3aTh, ABJSETCH JH 3TOT Mpefen Of-
HHHM H TeM K€ JJIf BCeX TEH30DOB Il TPAeKTOPHA HanpsKeHHH.

Hucaun n PeKopJOH OTMeYaloT, 4TO OOJBLIHHCTBO HCCaegoBaTeselt
NNPHULIO K BLIBOAY 00 oyeHb GosiblloM YCKOpEHHH Ae(OpMauuH mnocjie mnpe-
anena MOOGHJIH3AIHH H YTO HCKJIOYEHHEe COCTAaBJAAIOT OnbITH Tep-CrenansHa
)I(1976), KoTOpHIE NO3BOJSIOT KOJHYECTBEHHO' HECKOJIBKO Jyullle ONpeaeaHTh
nnossyuectb. OHH TakXKe yKas3blBalOT Ha GOJbLIHE NPEHMYIIECTBA NpPHMEHe-
HHHS TIOHATHS CTATHYECKOH BASKOCTH, pPaBHOH OTHOIIEHHIO AHHAMHUYECKOH
4BSI3KOCTH KO BPEeMEeHH.

OG6pasubl rpyHTa, noJiydyeHHble H3 ONOJA3HA BuaaapGenn, GHIH HCIH-
TTaHel Ha Mos3yuecTh Ha npHGope npaMoro casura ¢dupme TEOHOP HI2 u
WHa Koabnesom mnpuGope, ckoHcTpyHposBauHoM Jlucam u Pexoproxow.
1 Koapuesoit npu6op nMes caelaylollHe XapaKTEPHCTHKH: CPelIHHH pamHyc
aBpamenns kanana 130 MM, wHpHHa Kanajaa 60 mM, ray6uHa kaHana 50 MM,
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Puc. 4. Pesyasrarat tcnbiTarud Ha NOJIYNECTH CPYNTA U3 maa_\nmu‘l.'f?l :20: 3 (;!::t; ::I,_
HO BpamareasHom npubéope: a) IAVHCHMOCTE MEMIAV BpeMeieM f B CeRYHAQ) J p
MOM CKOPOCTH NOA3YHECTH -; B l/cexyuna, npn v/0=027 {cr.'l:m_ce:ml::: : :ja:l:n:tc :;;i:i{qﬂ;gh:‘
uuit); b) 3aBHCHMOCTL MEAAY AHHAMUUECKON BASKOCTLIO 1 B KHIO \] J Jan

'sli N 981).
tentom nopucroctn ¢ (no Dysli, Recordon, 1€ :
vy. 4. FO Enr}:?:lz :fk‘]l:s lllnrgrw&p ;rnlﬁm['l unfp furdbep wegmbTGbel ogufwdk wusph

vuppmal. 8) fujodwdmfipndip ¢ dwdwhulp (uphpobibpn]) ungph wpogmffpah U'tr':)
trywphfidbbpl =/3=027 wwsple (Swpfllgdud ppmupldul japughd), b) jufulwdndpdp
i qfbwd plpalul dwdngfloflpol (40w, fugplyubnd) b ¢ dwhaufbboflywl grpdwhgh (pun
Dysli, Recordon, 1981):
Fig. 4. Results of creep tests of soil from borehole FO carried oul in rlng.shelr de-
vice. a) relatlonship between time £ In seconds and logarithm of creep rateyin 1 'sec
at =5- 027 (smoothed observation curve); b) relationship between dynamic viscosity
% In kPa, sec and vold ratio ¢ (after Dysli, Recordon, 1981).

tanboapliee pepTukanvioe tapacnine 800 klla, ckopocts Bpauenus onpe-
Jdeasiercs yeuanem, nepejiaBacMblm crynensMi or "),-'ll.‘.li'l'pmlllnl‘t—l }'t"I'pﬂl'lCTﬁ('l
Il MOTOpAa; CI!OGO.-'].IIUC NEPCRAIINBAHIC B npeledaax BbicoTH oopaasia, T, e,
OTCYTCTBHE NPEAOHPEALACIHON NOBEPXHOCTH CROMLIKCHIIS NepeRatiBanie
H3MEpseTCH 110 Beeil phicoTe tll‘ip{l;lllil C HOMOULLIO PCHTICHOBCKOIO Ilpllunpﬂ
(CBHHUOBHE WAPHKK); AONOANHTCABLHOC HAMCPCHIIC KACATEABHLX I nop-
MAJBHHN YCHAI ¢ NOMOILBIO KeMOPILUKCKOIrO npndopa, VeTanopiennoro
Ha Alie KaHaaa i B BHICTYTIAIONLCIT HaCTI KOMLILA,

Pesyabrate nensiramui FPYHTA N3 CRBAXHILL 1a npuoope npsaMoro
CABNTA NoKasakel Ha puc. 3. Kak otvewaior Qucan u Pexopson, onn noj-
TBEPHAAIOT DE3YALTATEl, MOJYUCHHBIC HCKOTOPHIMII  HCCJACIOBATCASIMH, B
uactiocrn, Tep-Crenausnom. Jlorapupmirieckoe cooTHOMeHHe MEHIY Bpe-
MCHEM 1 CKOPOCTBIO AeopMauuii NoKa3auo na puc. 3, a. [Ipeaea moGnan-
3aunn M GBI AOCTHPHYT AA51 OnNbTA npn 7/0=0,30; sBpemst MOGH/N3aN
TOT0 e NOpALKA, uTo W B HawHX onbitax (lgé==6). OnwbT npu T/0=0,37
He OblI Jd0BejeHn 10 npenena MOGHJAM3AUHIN, TaK Kak annapatrypa mue
CMOr/1a H3MEPHTh BECbMa MaJ/ible CKOPOCTH Aepopmuposanus. Ha pue. 3,b
MOKa3aHa 3aBHCHMOCTb MEXKAY HOPMAJbHBIM HanpsKeHHeM H CTATHYECKOil
BA3IKOCTBIO; rpadMK MOATBEPIKAAET HOJAYUEHHOe HAMII JdiHelinoe cooTHole-
e MeX<ly HOpMadbHbiM NaBaeHHeM I CTaTHYCCKOIL BASKOCTDIO.

Peayaurathl nensitaunii ma Koabucesos npHoope nokasanel na pue. 1.
Hducan n Pexopron ormeuaior, yro BRUAICHEHIIE CYTH BONMpoca 0OKazanoch
GoJiee 1oarHM Aea0M, wey 3T0 MPCATIONATaJOED, Il UTO MOKA MOrYT ObITh
COOOIIEHH CaMbie MpPeABapHTENbHbE pesyabTathl. TH peayaAbTaTH OTHO-
CATCS K ONBITAM, B KOTOPBIX NPOUECCH KOHCOMAMAALMI 11 CABHIa NPOHCXOMLH-
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1IN napaidenbHo, HHBIMH- CI0BaMH, BEPTHKAIbHAA HArpyska H ropH3OHTab-
900 CJABHraiollee YCHJIHe MNPHJIarajJHch OJIHOBPEMEHHO K HEKOHCOJIHIHPO-
ligannoMy oGpasuy rpynta. Ha puc. 4,2 nokasana craaxeHHas 3aBHCHMOCTE
‘9MeKAy BpeMeHeM H CKOPOCThIO nepexamnsanuda. I'padux cocTONT H3 Tpex
LPYMACTKOB: HAyaJbLHOro, Koria Hal/i04aloTcid oYeHb BhICOKHE, GBLICTPO CHH-
LKalollHecsd CKOPOCTH AedOpMallHH; MPOMEKYTOYHOro, KOrjla CKOpOCTH Je-
JopopMansH HHXKe M NajeHHe HX Takke GoJee MeJIeHHOE, H KOHEYHOrO,
10forjia cxopocts AeopMauHy MOCTOAHHA. DKCHEPHMEHTATOPH OGBACHAIOT
l0foBe/ilenne rpyHTa B HavyaJdbHOR (ase BAMAHHEM pacceiBaHHA MOPOBOIO
I aBaeHHA, KOTOPoe He uaMmepsasock. Ho jero, BepoATHO, He TOJAbLKO B nNopo-
£030M AaBjendH. Hawy padHHe ONBITHL HA CABHr CJAIOAAHOrO NOPOLIKA (Ma-
Jorepuana, He 06/1aflaioliero CUeNJIeHHeM) [M0KazalH, UTO ec/H HOpMaJbHbie
| M KacaTedbHble HANpSAAKEHHA NPHIAraloTCH OAHOBPEMEHHO, TO MPOHCXOAAT
Ofonpune ZedopMaldK, a 3aBHCHMOCTh MEKAy HanpsizkenHem u aedopma-
uuwnel nnaspas (Tep-Crenausn, 1948).

Heo6x0AHMO NOAYEPKHYTh, YTO Pe3y/dbTaThl PEOJOrHYCCKHX HCHbITa-
UMK HMEIOT OrpaHHYEHHYIO LEHHOCTb NpH aHaguse rayOHHHON noasyyecTH
TeTapuix ckaoHoB, OGpasun anst naGopaToOpHLIX HCNHITAHHA MaJbl, B3ATHE
On6pasna CBA3aHO C HApYIIEHHEM CTPYKTYPH TPYHT4 H CYIIECTBEHHLIM H3-
SIMeHeHHeM HalpAKeHHOr0 COCTOSHHS, NPOAOJKHTENbHOCTh ONLITOB CJAHII-
0JKOM KOPOTKE, a reoJIOrH4YecKHe yC/a0BHsA He MOryT GLiTh YA0BJAETBOPHTE/bHO
JUMOlenipoBatbl. BoJablkM npeuMyllecTBOM 064a1al0T M0JCBHE METOIbl
(onpeaescini, cBOGOAHBIE OT 3THX orpaHHuCHHH.

B nucnMennofi JuckyccHu no Aokaany Hucan n Pekopioua astop o6-
JqpaTH/ BHHMaHHE Ha BO3MOZKHOCTb ONPEAEJEHHS MNOJEBOro 3Ha4YeHHs AHHA-
I MMHYECKOf BSI3KOCTH 1 IpyHTa, NOJL3yACh Pe3yabTaTaMH HHKJIHHOMEeTpHue-
ineknx naGaonennit (Ter-Stepanian, 1982). 3rtor Merox onHcaH B Apyrom
ysumecte (Tep-Crenansn, Cumonsy, 1982).

JlnpamnuecKas BSI3KOCThL paBHa

BT a!_l_a!

. A+p'z

a'=c ctg?’s A=a'l(g cos*B)+pyd,; B=Ap 1gd/(A+p'd,); (2)

“Z—raybuna paccMaTpHBaeMoii 1JIoUmAIKn 0T nosepxuocti; d, —ray6uxa
(NBE30MCTPHYECKOro YPOBHS; dg—raybyna nuzneil rpaniithl KecTKoil 30HH;
VT —panrensnocts HabMOACHHT 3a NOJA3YUECTHIO N T,—YrjoBan aedopma-
JILHSE TOJ3YYUCCTH, H3MCPEHHAs MHKJANINOMETPOM H COOTBETCTBYIOUIAsN 3TOMY
HMHTEpBaJly BpPeMeHH.

Ha ocnoBanuu npHBeAeHHBIX B Tabuuile jAannbiX, Haxoas U3 puc. 2

i@uauenus dy=11,7 M, T'=515 nnet=4,45- 10" ¢ n 7,=0,049 u npunumas
5¢'=10 xIMa u dy;=0, ¥3 yp. (1) 660 YCTaHOBAGHO, UTO NpPHOAHNCEHHOE
|EAHAYEeHHE NHHAMHYECKOMA BA3KOCTH rpyHTa C rayb6unel =15 M paBHseTCA
=2,76 - 10" kIla - ¢ (Ter-Stepanian, 1982). Ilo3axke M. Jlucau moGesno
nnoATBepAMa npexanonoxenue, uto ¢'=10 klla u d,=0, n coobwusa yTou-
HHeHHOe 3nauvenue 1,=0,061 (Dysli, 1984). Orciona noayqaem u3 yp. (2)
na' =248 klla, A=2680kr - M2, B=95,7 Xr - M~? u Buaucasem no yp. (1)
YYyTOYHEHHOE TOJIEBO@ 3HAaYeHHe NHHAMHYECKOIl BA3KOCTH 7= 2,23 10° k[1a-c.
JOHO cBOGOAHO OT OrpaHMyeHHii, HaKJaAbBaeMblX MaciTabHBIM 3ddek-
T TOM, BJAHSIHHEM Hapylienuft npH B3ATHH OOpasuOB HCNHTAHHA W HEG0Jb-
ULIOH AJUTeALHOCTBIO J1a60PAaTOPHBIX MCCAeNOBaHHH.

Anrop Becbma npusnaresen M. Jucan 3a coobLieHHbIE AalHbBIE 0 CKO-
| pocTH mnoasywecti onossus 8 BuasapGenn.

n = (z—d), (1)

nrae
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CREEP IN ALPINE CLAYEY FORMATIONS
GEORGE TER-STEPANIAN!, Prof., Dr. Sc. (Eng.), Corr. Mem. Armen. Ac. Sc.

Synopsis. M. Dysll and Prof. E. Recordon described a peculiar earthflow at Vil-
| larbeney in Swiss Prealps and correlated its mechanism with the rheological proper-
| tles of clays. Analysis of their results is given and calculation of the fleld value of
| the dynamic viscosity of clays based on inclinometric observations is proposed.

e ——  E—

M. Dysli and Prof. E. Recordon (1981) presented to the Stockholm Conference
on Soil Mechanics an excellent paper on correlation between the rheological proper-
ties of solls and the long-lferm behavior of landslides. This problem Is among the
most Important ones both in the modern sclence on landslides and in the soll rheo-
logy. The case of a peculiar earthflow at Villarbeney (Fig. 1)? Is of special interest
owing to the extremely high velocity. The sliding mass consists of malerlal produced
by weathering of marls flowing through a narrow ravine shown in the upper part of
Fig. 1 and pouring oul as numerous clay tongues on the slope. The principal Index
properties of solls are listed in Table. The residual angle of inlernal friction is con-
siderably higher than the angle of slope to horizontal. Relationship between the angle
of slope and effective angle of Internal friction confirms the earller conclusion
that the long slopes with the plezometric level at the ground surface will slide
If the tangent of the slope angle 3 exceeds one half of the tangent of the effective
angle of internal frictlon ¢’, tan 0.5 tan ¢’ (Ter-Stepanian, Simonian, 1978). In the
present Instance at the borehole F1 tan 3=0.249 and tan ¢'=0.412; therefore the cn-
terfon of sliding Is satisfied.

The form and the velocity of mass movement are shown in Fig. 2. In the nar-
row ravine al the borehole FO the clay mass about 7 m in thickness is creeping
with a rate 3 m/year approximately. The creeping zone at the borehole F1 Is concen-
trated In a narrow layer situated at a depth of about 15 m. The creep rate at the
borehole F3 reduces to 0.2 m/year.

Soll samples from the boreholes FO and F1 were lested in direct shear device
GEONOR H12 and In ring shear apparatus; the results of creep tests are shown In
Figs. 3 and 4. Tests with the direct shear device (Fig. 3) confirmed the Author’s pre-
vious suggestion regarding the existence of the mobilization limIt and linear relation-
ship between the normal stress and the static viscosity of the soil (Ter-Stepanian,
1975). In experiments with the ring shear apparatus (Fig. 4, a) the normal and tan-

! Head, Laboratory of Geomechanics IGES, Armen. Ac. Sc.
2 Figures, Equations and Table see p. 115—I121.
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were applied simultaneously. High quickly decreasing strains were ob-
tial p::se of the test (Fig- 4a). This was attributed to the pore pres-
elng not measured. This is not the only point. Our early experiments
sion) showed that If the normal and

ly the shear strains are high and the

erial having no cohe
Stepanian, 1836)-

gential stresses
served in the ini
sure dissipatton D
with mica powder (3 mal
shear stresses both are a

pplied simultaneous
tress-strain relationship Is smooth (Ter-
i The Author has shown in written discussion (Ter-Stepanlan, 1982) the

possibility to determine the field value of the dynamic viscosity based on results of

tnclinometric observations. The method Is described in another report (Ter-Stepan-
tan, Simonian, 1978). y is determined from Eq. (1), where

The dynamic Vviscosity
values a’, A and B are obta Egs. (2); = is the depth of the plane unde;

ined from
consideration from the surface; dp Is the depth of the plezometric level from the sur-
¢ boundary of rigid zone of the soil; 7 is the dur-

face: ds is the depth of the lowe
the angular deformation measured by inclino-

ation of the creep observations and jz I8
meter and corresponding 10 this time interval.

Based on the data given in Table, accepting the values dg=11.7 m, T=515 days=
~4.45-10" s and 7, 0.049 from Fig. 2, and assuming tbat ¢’=10 kPa and d; =0, it was
found from Egs. (1) and (2) that the approximate value of the dynamic viscosity of

2.76-10° kPa- s (Ter-Stepanian, 1982).

the soil from depth z—15 m is equal to 7=
Later on M. Dysli (1984) confirmed kindly the assumption that ¢’ 10 kPa and d,--0,

and communicated the refined value of 7,—0.061. Hence we get from Eqs. (2) @’ 248
kPa, A—2680 kg. m—2, B .95.7 kg-m—3, and calculate from Eq. (1) the Improved field
value of the dynamic viscosily 7 293.10° kPa. s. This field value of the dynamic vis-
cosity Is free from limitations caused by the scale effect, the influence of disturbance
when sampling and lesling, and due to the little duration of laboratory investigations.
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