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- { Fin. clay boa vonabl O£, nued
Judprnat fo arhet desgn, ¥y Toye

o Qhso wamt 714,4&«4047 2naaoreble quyow
Lhongths, v, rodueo of T me Ty~ T

¢) Fn cvcutan arc mﬂ "MoW"AM)M%
" wedge Gmalyare, Com war T, Tet {7

8.3 AGS Case Hestory (K5L,1965) - Handnit

. Batage comahuihun  ( Frg1,2)

o hvdiad msihe O~ 42209 (Fig 2

2) Applicatim Sham, conpahbddy Yechngu (Fig.7)=35C-2

at o=/ {d + o = S(T)gl)” ot %81

Mode of Facturn S m
rsc  Te 0.26S 079
PSS Ty

025 0.77
o0./é 0.88
Ave. Cave 0.225% 0.8/

PSIE Te
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3) Resulbond ¢, proflin g onidead am s conoliteon
( Fig 8= SC-4)

? TM/Q@(FV)’ 0.725 £0.0/1SSP 2 B/m(my
0,864 fn Iy 43
Az 0.8 b= 43Y f’//.pf 0.76 aften ®

Comacctinateo. o({w%édo a Lo /4%”?/,&1;(/%3) /}xz.;ﬁ

. tUnsate for PS faclece (X116):"
- Conclusemawet Gjerrumpu :Z l’:- fy,mé//).?-o faclure (x1.65)
¢ Comomuts m ¢ (Uic) data. L &= 10l/h)
- “Wetased Acallte wvo G (FV) ¢ Tawe 2150 -'éxpadec/

- Mean v ¢y (FV) - Mo mew rapddy V/M-»;MapM

we
v Tant 1 301 tmsefe
n Tc ; LW~MM$ME
> CWM

4) Cesutte é){(a Stage 3 S/a/él//}‘y (F/j,/)

MeHiod of Analyssy Cu Pohle F
7} Wadge via M-pP SHANSEP 1.27
Te, Td, Ta
[,) Same Zf(%m we /45
fCiue (9, fg.- 0.33)
C) Wedge e USCE Same /.29 #

C1n uppn cL clay)

Conc/uszob.s - ll//tm? Cu+4¢m7 W_”WF ,

X Woutd et lower FS 1F nacd QRS erwtlepe - Lrer, Fe ~ 0026

(D F(3D)/F(20) = 111 £0,0650 or 18 Case hishas (Circular are analyses
of embankment farlures) o [’ f0,7(£)]

PG £
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1) See SC-la: fnpusuthy Hat apply o PS fadine
for Oce=; (SCta /')/o# W Tane 1K, plue T { T, ‘»[,0)

2) Bowd o Hece andceme othen daten | éw,& »,
tffet of proquse fadie o disegs ¢ i

Tape, @a abne f'z;o':MrgMTMw
‘ N.C - Tine/ T, = 0.9 £0.03
0@49”);15'102{ / P
oc -

1

8.95 for Ao 3 (¢4, Bac. (/?65)
0.85  fn vong Augh ¢ Aok
| Tanmsa /57 -

12171-14,;;7;';2% OC' N

Nole: Zf(fc)v/ (P /A‘f 1049
TH(D05S)] Toe < 1072007 {Wlo CVVQ

7. CONSIDERATION OF ANISOTRORY IN USA (Undr. Sty. Anal)
9.1 Bearng Capauty ( Ps)

/) ﬂm{ Chratean (197)

A= b [saraaN, M- (L 2D
7U/f 2 [ ] C / c ( G /\&(V)-.Yu(fl))
=SV [4(1+ AL s 814 for bla<to
. : = 4.00 for bla =0
2) DC)ZWW/VM Su = @ =

$.0 20,149 for
Typual by =0.920.
3) Should apply Shaw Compatibilty |

fo PS CKHU fn PS protlems

4) 1{&«4& CkaUqE — S v) § K hor PS /Jwé&w

< JC/Psc = 0.92 20,08 .V .

feak X0.87 = Shaun
. TE JPSE = 0.82+0.02 }_} l//w&

77 =6.9%)

P/ 7
4
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5) Konmn [ hadd (1973) model forbeny tests omo
BAC ot Oock=1, 24 (Table I/t of Shmgh Wit PSC“S)

. M ﬁl;a,_é 9 hem CKU PSC/E >

/w.du,klc/mm,c Jurt = 1.0

. E)L,b(am.a/)ls«w CO""/PM‘/“*U&AM de?{.dw.lo
é) OMWW fo gt SuzC for fult

£ G (UUC) DEPENDS ON ComPENSATING ERRORS ( &+ va clishubung)

9y (ClUC) - ALwRYS UNSAFE + .

. AL Su,(FV)
P oot ae W‘L’V M,{M_,unsa/c (x4l
— Ty e 3‘; -!ﬁm/m(xuaé'goeﬂ

‘. cmM Mne
- 8.2 Coeuwlan, Gue \Sﬁ,éo/n"y Lnalysas Usng Tsotroms" Shrengths

pUiomedly want TG vy +opnd e,
2) C"'"fwww of  @(0SS5) = Tawe Frm SC
From SC-1 €u(05S) [ Tam = £O7 20,07 (wlo CVVY
. S/zjln‘/y unsefe for qu,ne‘s"ru}i fpibures

Bwf for fy/blca[ faclinse i 3'04/M
onbwtage W ,o% Crnavnmbac timce L0390 2111400650

F(z-0)

) Lmec Omalypia. Uting Ly porscal Coviledupmy 1o Ladomels S 5 m
da f{ww A %54,{ ca(15u)

€. ClL-CH S=2022 mo8
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CeL 12/2¢fss

STABILITY ANALYSIS OF FMBANKMENT

- Total sfm.&s.'Ona/y.sis ~ g0 c=¢,
- Critrcal shear surface from UTEXAS3 Search (Spencer)
* Raquired 1npu#: ¢, = # ()

-t < LIRS ' * . . ’ N R . 7
- -~ ~ 1y . v & * . ] (1] ‘ »
TSy R A X N ,‘SOndr S N rr T
* . . M 3 (A4 . . » . oS e
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TWO MATOR QUESTIONS (Mohr-Coulomb Failura Critertd)

\ \3{ . ))//ow to defne ¢, ?
/\ﬁ/% =9 cosp [9=05(G-G)]
Ty SN - 2 Rz/of/ohsln/b between o and § 7
. - N d=6-§
ms 6 = 45 + @[z = angle betwaen

farlure plone and Gy plane

SHOULD ONE USE + Hofal stress $z0 OR ehchve shress ' 7
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APPLICATION OF TwO HYPOTHESES (For §=07)

. : Criticol= Acfud)
Using $=0 Using @= @' \ Shear Surfaca

; " '
. V. ' I o
b d:o § /d’d=4‘s. J . fﬁ _¢' =30
{ g ;
Ji
P ‘(#
T o \
0 é 4s° L T ‘o-45+82 E 1

(7 _ rd B > a
T l"

) ¥ v ¥

t KR * G Gy g Cosp’> 0.879,

(]
© 9 =45 0 = 45+ @Yy > é0°
o] 345°%-§ vof = O=§ 1 40°-§
CCL Wifai)yy

0.35 1 1 1 1 1 1 1 1 1 1

ool ke, kel _ 4
3 TC(q) "0
g *
= *. 5 q
® 02s) i APPLY TwO HYPOTHESES
E TX & DSS tests —> ,\’ «—DSC @) TO MEASURED BAC DATA
£ o020} ——0— - Using dro =
RS DSS ‘s .
= () T CurQy 45’5

0.15 | ... -

-0 Using gh34%>
TE(qr)
0.10 IR T T S S S S— Cu= O.B3 %
0 10 20 30 40 50 60 70 80 90
Major principal stress direction, & (V) o = &2 "'5
Bishop (1966) Equation:

q(8) = q(1- a sin3 )(1-b sin?23)

Undrained strength Ratio vs.Stress direction.

Figure by MIT OCW.
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ANISOTROPIC < /g, RATIGS
i FOR STRBILITY ANALYSES
Line Fig. 3 Data Cy= o=
A DSC qe 45-9
B TX & DSS G 45-3
C DSC qeeosd’ 6-3
0'=34° 6=62°
0.40 i T T T T T T T T T T i
035 ]
S3esce . . O :
I ) [ ]
e d < oa0f e
K= - c, assuming 4
k| [ \ "¢ =0" for ]
E ?B ol shear surface .
5 F .
3 .| 5
£ 020} .
* iof N
5 ¢, assuming shear
0.15 surface = failure surface
0.10 1 1 1 1 1 1 1 1 1 1
60 40 20 0 -20 -40
Inclination of shear surface, o (0)
Figure by MIT OCW.
cce 13fules
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CONCLUSIONS

/) Run lab CK U tashs with varying § +o méa.sum. @nisotropy
*Apply corractons to TC/TE dota - Assume =45 2/5° for OS5

2) If the PREDICTED critrcal sheor surface frown q
Sophisticated Search routineg is close to the most
likaly Acrual failure surface , then

. ASS(fmiﬂg ¢=0 - CU # Z;'-'- 0.5(0;—0",); } 19"060‘6’

* Assuming @=¢' > ¢y = G =G s
wnd & =(¢srg)s)-§

Qncl of = 45°-§
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T L322 coudfsc AGCS Plashe Clay 5C-2 —
A
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L
P
3
.S
=
g 0.1+
— | | | | | |
= >
oA
! PSC — T
OCR =4 ¢
2 08k Te DSS — T4
= A PSE — T,
et >\
2 . ”
O i/ 1 o
% 0.7 //,//d’,.—- -
> A
/
B //;/ Te
E /7y
< /
E 0.5
S
= Note:
0.4 Open symbol = Peak T
' Solid symbol = Design T
| | | | | | >
2 4 6 8 10 12 14

Shear Strain, ¥ (%)

Normalized Stress-Strain Data used for the
Strain Compatibility Technique.

Figure by MIT OCW.

Adapted from #ﬁuﬁyﬁif&# (1435)
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Undrained Shear Strength, ¢, (TSF)
0.4 0.5 0.6 0.7 0.8 0.9 1.0
I | I ’ :
SHANSEP at El. -55 QO ¢y = q¢from UUC
iTe ifcd iTC @ cy from field Vane
55— Ao O® o0V ® o
€ o, ® .
o
g -60 - o |
= O
< O
> —Mean cy(FV), SD~ 0.06
m  {e) O
65 |— ‘e Mean ¢y (UUC), o
i O .\\. OSD~0.13
—> <«— Mean Taye
+1 SD O
O
270 l | | |

AGS Case History

Comparison of Initial Undrained Shear Strength Profiles
(1 ft =0.305 m; 1 tsf = 95.8 kPa)

Figure by MIT OCW.

Adapted from Kouloftas | Lacd (1985)
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PREDICTED VS MEASURED ULTIMATE BEARING

CAPACITY OF STRIP KFCOTING ON BOSTON BLUE CLAY

(From Kinnar § Locki,1a70; Lockl ,etol, 197/} § Lodd ond Edgers1q7))

o ‘ .| ultimarte Bearng
Undiramnad Sheor O_CE Undrained Strength Kotro Copocrty Gurt )T
O Sve Tve Sve Maasuracl (2)
Al Ck,0. @ | 1 | o265 034 |09 136 /015
Z /0”,“ Vroin 2 | o047 |os57 |0a37 241 99.5
Actwe § FRassiva :
S 4 o8/ | 095 061 | 4/5 Q9
N C“_KOU _': @ | 1 | 034 | 03¢ - 175 /30 -
 Plane Stran -2 | 057 |-os7 | - 293 /2)
L 'fci/vi:_:_ 4-]095-1-09s5s | = | 488 /76
ji= -CTJ (3) 1 19325 | a32s — | he7 /25
7rioxal 2 |ogs | 0555 — 28s /8
Comprassicn = | 4" | 099 | 0.90 — 4,62 //0
@ C-‘—/Q—,_U “) I | geo . — - /.03 77
D/facr-S/m}:/a 2 | az7 - - .70 78.5
Sheor: 4 | 06/ - - 314 75
o pgg e |t |or | o | o9es | ¢a
okl N osy | ase | | hes | ges
Q omprassion - —— _
(D'Alopo/m,;) 1969) | 4 0.é0 0,60 208 73.5

() Prac/ictac duit = N §, (ove) with M= 514 (Davis'§ Chrishon,1971)
@) Measured af /8 =0./ w1#h Topy = 34 Kgfecm?

() S, = 9 = £(9-0G),
@ <, = T moxrmum ‘
o N Laad(197) | o
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