i

e

umn 2

nouuaruastuluohn

a o e { =
2.1 WWIANAANLSIL , R L AR AN

Taesia 1y

Analysis) ﬁﬁn’iﬁm :

(Slope Stability
UNIIAINTDIANUL DY
WTIINUTINBUININ 'ﬂﬁlﬂqtémmﬁﬁ
farunTofiarTenanwang 1n1'knn (AABTAMNTY
140195 AT rerundodig * Limit Equilibrium)
Tamliansmy  daTrduA ARITULT 91 Souvo afiu
(Shear Stremgth Paramet Lﬁa“eﬁuﬂ'liu';nﬁﬂi'au:
'l:imumau‘ UABATNNAAY 2 Mwiuumﬁ':amqﬂu

(Total Stress nn- e i) RISl E RISk sanERR-t#f fect ive Stress

e e \‘

0

2.1.1 iﬁamwmmm_té’ (Limiting Equilibrium)

ﬂ u &*%’*ﬁa%ﬁlw&}iq ﬂ ‘nit.ur of Safety)

#1§lun195ameimn afesaw Ao,

’QW'\Mﬂ‘iﬁU UANAINYIAY

Analysis)

2.1
Tash 7 = Enﬂ:iuiaanﬁu (Factor of Safety)
§ =  @MAITILTILADUIDIRL  (Shear Strength)
¢ = wisuseiBouiifedy wTewioous el Gouiuiin

fo9lf (Mobilized Shear Stress)



ANA4TULTILAOUVDIAY (Shear Strength) nn 4 Ry
F-1 B L g L L] - -Il-l (]
#109M53R  (Failure Surface) As¥uasfivmirEus anTERITROAINY

#999M33R  (Normal Stress) AUMO¥{¥09 Mohr Uay Coulomb 9

AuNan 2.2
2.2
Tash ¢ maﬁﬂ LALLIRTUNTURIBUT o
LAY IMNAUNTLD Hu g munﬁun'm'mﬁuuﬂ
Rouwoenu 91 dufidoim
(Normal Stress) fmn
1 VREEEDEF BF BF oY e -: nfiviinvaen i iinL o

& i .l - -h, 4 -
HITTUAMUIBUT MLNATUITAL determinate Fa9eUY

[ - ; . I ] w &
19NN 1T L Tuil unﬂm'ﬂuﬂum-: Aol
1 » - ﬁ » ® ' - £, - e - P4
unufitndn TuRasandrwoudssis Limsasinae  wioingiuaanas iy

o = a & 4 : T S ¥
ﬂ"l‘ﬂ'lﬂﬁliﬂ"lﬂlﬂ!ﬂﬂ"ﬁ‘l‘ Lk LAY RTHALAEATIIUNLAY

(Stress Strain Char

Tﬁﬂl‘l"l'lﬁ"l‘“ﬂlﬂlliﬂ't'ﬂigﬁliﬂ AU £ nu&awu-mimmqﬂi
T3 iaren ﬁnmnmﬁmﬂn li duRLlas
2EN1TIAT ﬂa '&iﬂﬂ ﬁmﬂﬁﬂwmﬂﬁqﬁwnn
(Hudunn Met, ) jJ ﬂ RINIAD
muﬂma-ﬁ;l&ﬁﬁ ﬁm 'ﬁu 3 ﬁﬂu i':u'l:

madiarenluiae stice (Hulild Jomudgrusing 7 Sonnimuaiuaniie

ARy 9§N199949 Slice (Method of Slices) H"I’.iﬁﬂﬂﬂﬂiﬂﬂlaﬂ Slice

Thaimannisaen



1. anmeiarniy wiheussingesinluadeannfiviinvesnis i
madiRsamntanielungd  Static Bquilibrivm  Taglifansansensyi
mMasuaLATsRkaEA A ANsasRL 911 Jufasiianand eiumisuarfien esas
L3sRnTER M eRNE10T8e  Slice

2. Tamin q Tiud iwn?u%ﬁnﬂfnﬁaiﬁuiniﬁﬁnanﬁﬁuiuqiﬁ ¥

#31501A19RT @A NlRIRNBAEL lice deluaruiduafoudnae

T anTANAwlReRARSY
infuwEe
Aunnaenu ludrunis

n {Bishop, 1955) ¢

iewmﬁiugaﬂuuuﬂ:ama & :. Gal Bguidibrium)  UALHIITON
AURRENT 9 12 L UUATD ITBUNC ‘ Taeh Laingumun
199479 LUUUIT1U(Hor izonta WAL IMAUEN 9199 slice

fawuiai wie  Seviwdosinafmui iy luwouousening slice sed
arumlenla ﬁaiiﬁﬂii-fkvvf' wroluanasan ulniawdvo sunae
Slice nﬁﬂ1ﬁlﬁ1ﬁ-“ri‘ L3 9?('JW - 1Y siuﬂié

-4
lenius, 1927) SR

MH‘IETI ETIHITJE 'ﬂ EIIWiW‘Err] muﬂ‘ﬁu Slice 9wl

Iﬂiﬂ"ﬂilamﬂﬂWMIﬁﬁﬂﬂﬂﬂ'llﬂiﬂ"l‘l"ﬂl!‘lﬁl Slice. WM "| Hi‘lﬂﬁ#lﬁ"lﬂ"l

““"““ﬂ‘W’Tﬁ’ﬂﬂiﬂJ UA13N80AY

Wrieht et al (1973) nAY17Y AMTY Limit Equilibrium

(1) innrr Method of Slice (F

uﬂq%ﬁnwiiﬁuﬁ1nﬁq11unﬁ¢iuqa§1nqn M N ¥4 Jenbu's generalied

procedure "!Eﬂ Morgenstern and Price's procedure THHHFT‘H}'I'IEI
» " W i

wiaumsle 3 aums A wTuukas Slice Tﬂﬁiﬁuiun11iuqauﬂ1iuiq 2

i ']
Aunng uaﬂun'ﬁuqamﬁﬂmuun 1 Aun9g



.' F=1 (- -1 =] - P L] »
(HstansumsitRsasdamnafesamuay  msdinete q lila
- .: w L] -3 - : - L] (]
LﬂﬂuuuiannunngﬂTuuﬁanu (M3 teuvysiSenia progressive failure) Ul
L]
(HotansanTaelfSnsdoulaoniin  (Fector of Sefety) awauuRiMT3lRar

L AR TUNT DUNUARDAAIINEND TAININITIUR

B a0t iuRoet fmadeeny

AMTILATIER

ihuuuiﬁiﬁliaaiﬁﬁu (Gagffie L1 annTen fH\ns] ANNAITULT 9

\Aouvasdy (Shear Strs gt 1uTus ofufiL gy

{Pore Water Pressure) : b \ A\ : iﬂllau { Lambe, 1987) ﬁa
1. UFL ::?-!' H' nalysis)
2. 5 24 L 14T 3 ﬁpﬁ‘-z mate Analysis)
£ 1

tRefined Analysis)
s & s = e me o & a
AIUT 1A L DERNUARIDE 5 il AYERINETINTWN

-

L , W 1 ) Mﬂmmﬂuilmm'r

1I.H1"Iﬂﬂ'lmil=‘llﬂiﬂ1‘l Iﬂ'llﬂril‘lﬂﬂi i ilfﬂlﬂﬂiﬂ&-ilittinf Equilibrium

Z:Z:i.:‘:;.;:?mﬂ‘iﬁw’i‘iﬂ 1011 b
A SR,

2.2.1 58Wu28US997Y (Total Stress Analysis)
297907197 waEd Aan 3 iR laann 7 Ll Reuelasa e Tul wnaRu

(Moisture Comtent) 4ua® w1 ldanursansrareana ndule lumehifan173iR



JAssesment
7

argef 2.1 nnReniaysenosilflunsSiarediafiosnan  (Lembe 1987

GEOMETRY

PRELTHINARY

PORE PRESSURE

Esperience In ores

Exploralion ol aile

APPROXIHATE

ve=[)

Eslimale lop [low line Lo
oblain posilive pore
pre3LOrEy

Ignere neqolive pere
presaures

4 Bigect lht:r‘
[ raelasdie - ) lesls on compocte
Exploration of aile i1 Bendviol , % o el

Experience in areo

Ceology - conaider mmy
:{ or :'Im' leyers;
high permeshill

Meble leal dalo
Iy loyers )

Analyses leo [ind geomsliry
for min F3

REFINED

Flow analyses

Conslder negalive pore
pressure’

= L
1n oddilion lo Lhose m" f caleclaled

Survey seasurepent of |
_alides In oree !

life of selecied elerals ,_J

huulln ol alides o Direcl Sheor leats on

Fler snalyses

Lok mepauremenis of realdual
pore pressure

Measure o, m, =, in [ield
& e nl:fimhlpl
of ug= 1w 2.

g N B

AN AINIUURIINYIAE




uauﬁﬁiiiuuiaLﬁauuﬂiﬁuﬁﬁuﬁuawnﬂquﬁiaa Mohr Way Coulomb lustyas
L]

+ L3 o am -III. w : £ ‘ i 1 ]

WUIBUTITIN  AWMTURNLMREININAIMIEET A1 2 = 0 lumiTataTeR (dioldan

6 Vhumiaousesan  mamunish 2.2 aelddn

g ﬂ-ﬂ‘ﬁ:
VLTI H2UNLNATY

a9
s

: i udasaBiLAY

L) - 11 ( . - ‘Il
MAITULT S LUOULYY LUTEY - “';/‘ =wb\:\“¥;; angthj E“} ¥1iR3n
NITNARDULYY Unconsolidaied Undus -H_»Qchhn'\\fat %59 Consolidated

Undrianed Test SR ﬂ;

surbed Sample) ﬁ?ﬂ
1 v \ \ o
w lasnmaneasyluaund S i Testh 4\ Meld vane Test 4o
Static Cone Penetratifn Tesg - (ilue !’lai \:' AMAITULTILRBY
i fintuad sy lassunmin ciiaunullaenyaindin Fearfinanldans
ol R e a F i :
(udnmiinTung Lnseniinreanne T
dmTunag 3 LATAEHINEIELS iAo lunsdifianunsn
e w ow - T r——rere s 7" a
WIRINIAITUNT 3 L Rauu 3y TasNarsanann

j9° 11iﬁidﬁtan1unﬁs1unﬁa&1ﬁ
AULINUNINEDT cnirn
o, AN S ATV AV T

Tun19u181 Undrained Shear Strength flyA37adn (s_ profile) ,

MTIVANLNAYTUITY TLHigﬂlhﬁﬂi'l” b

ﬂ: - W
I NATUSTIRIE

Isotropically Consolidated - Undrained Triaxial Compression Test
= s v e s 8o & wow H & [
(CIUC) LM IAINIRITULT A L HDUNLHNTUIINANITIARIATEUT  UREILAT I8N

w1 1 aBTAMUYIMNIBUT 9598 (Undrained Stability Analysis) lag



11

14958 USCE WEDGE METHOD
3 o i 8 us
NAVFAC DM-7 (1982) URAJANMEENITILATIEWUALIUATDY
SuBumNEsTIENE  laEanTa I aense inasenannauldaenin  demngne § 2.2

=71 L} =
2.2.2 §RNIBLTIUsEANGNA (Effective Stress Analysis)

- a £ a e W W
1“““‘5] INVTILAT '!mﬂ'}ﬂll.‘ﬂﬂ‘ﬂaﬂﬂ Ha AIMNIRITUUT

- : a i =
aoun ¥ lun199ias e Ao

2.6

. & 8 vao o [}
'S ] iﬂﬂ‘l.ﬁﬂ".tiﬂ"‘lﬂﬂllﬂi ¥ I.ﬂEHﬁB

w1 lAann1TnassuuusEINg Agth)  A1MUIDLT 9
" i \ .
uluRmIn (60 13 £ \ |#55% munvay 1o

ﬂ'mﬁﬂ'wﬁwm #2058 Llunswgh i 757 Rare Pressure) wld 2 5%

i g7 of L IRsuwlasly
v = 5 '1’ }V;,*— ‘).\‘ ¥ v B 1In
Wnla iananaaluaoensil o Laannseduin 1any

J saq 1o . L "
mﬂ1m"ﬁ Wa “1“1““'“'\ "I‘I-'.'[!i (Flow Net)

'lun':'ﬁﬁﬁmfltiﬁq tjtﬂlﬁﬂ?w MﬂTﬁqnﬂm’m

MITATWIART2IRAN ﬂﬂiiﬂi# ﬂ'l"llil

ql q m ﬁmﬁuﬂﬂu‘lﬂ fio
ll.‘ﬂ#‘i"lli"l'lﬂ WRLIENIMAL LARERIN M ‘I!ﬂﬂﬂ.ﬂﬂu‘ll"l ULIHTIAULMY (Excess

Pore Pressure, al) Tiluil"l‘ll.‘Jﬂ.H'HiI‘llﬂ"lﬂ’lﬂlﬂ'lﬂ#ﬂ"l‘I Lﬂ-ﬂﬂuﬁﬂﬂﬂﬂuﬂ 'HE‘I

{Ground Water Table) |

L] L ] ﬂ. -3 .’ -
NIMTIAAMLOAYUST Ii uauy



12

Fallure of thin wedge, Fallure =3 . i
position Influsnced by ralativaly shallow With low ground water,failure occurs
tenslon crachs tos circles on shallow, siraight, or slightly curved
. 7, - surface, Presence of a teasion crack at the
r. .+ top of the slope influences failure location,

A with high ground water, failure occurs on the

’
= relatively shallow toe circle whose posi-
i tion is determined primarily by ground
water elevation.

Analyze with effective stresacs using
strengths C' and §' from effective stress
envelope, applying ground water pres-
es and possible perched water levels
rainfall :

. Low ground water High greund vt!‘ [

(1) SLOPE IX COARSE GXAINED SO
WITH SOME CONES 10NN

stabla slope angle
= affective friction
angle

Biiity depends primarily on ground
itions., With low ground water
occur as surface sloughing until
lope. ngle flatrens to Iricticz acgle. With
i ?‘t ind water, stable slope is approxi-
i h‘ "\{ ction angle.
Hith elfective stresses using
. _ 28k 9.4 Slight cohesion appearing
/ . s J 1 e is ignored. Special con~-
i ust be given to possible flow

Low ground watsr High
e, saturated fine sands.

(2) SLOPE IK COARSE &R
CONESIONLESS SO

Location of fallure depends

of shear strength with de ailure occurs on circelar arcs whose’

sition is governed by theory,

Position of ground water table does
ence ftability unless its fluctu-

jealatength of the clay or acta

strangth imereasing S
with depth g e

Y
tiy fBtal stresses, zoning cToss
ioa for

-_.___..-—'"ﬂ - - S EFangLs erent values of shear
- con®tant ,rpngthe. “Determioe shear strength

with depth from U or UU tests or vane shear.

b
e
S -
=
I

(3) SLOFE |
OR SLIGHT

TR AN NN

Location of fallure

ekl TR 18
layers

. s controlled
q jentation of
stFa i mbination

af active aod passive wedges with central
sliding block chosen to conform to strati-

fication.

Analyze with effective stress uzing C and
@ from CU tests for fine grained strata
and §' from drained tests for cohesionless

material.

. T strate of low
2 strength

(%) SLOPE IR STRATIFIED S0IL PROFILE %

A1Tef 2.2 383 at et dgrni afeTatuyadufiy (NAVFAC DM = 7, 1982)
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SOME BASIC TYPES OF
MASS-MOVEMENT ON CLAY SLOPES - iﬁ
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Unknowns Associated with Force Equilibrium
n Resultant normal forces N; on the base of
each slice or wedge
1 Safety factor, which permits the shear forces
T;nnth:hu:nfw:hstic:mbcupmsndin
terms of N‘
+ n—1 Resultant normal I'umu E, on each mt:tflu:
: between slices or wedges
n—1 Angles z;, which express the relationships
between the shear force X, and the normal
ﬂmtEE}anﬂuhlnuﬂh:

H"If"lﬂfll 2.6 9IWINRNNNTURLAD t Equilibrium (Lembe,

1878)
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2.8.3 Wedge Method
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simplified method.
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DEFINITION OF TERMS
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