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14- Flow Liquefaction
15- Cyclic Softening
16- Cyclic Mobility
17- Initial Liquefaction
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19- Cyclic Liquefaction
20- Residual Strength
21- Sand Boils

22- Lateral Spreading
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29- Density Index
30- Strain Softening
31- Ultimate State
32- Collapse Surface
33- Strain Hardening
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36- Quasi-Steady State
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1- Sand Boil
2- Dissipate
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5- Debris
6- Lateral Spreading
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7- Loss of Bearing Capacity
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8- Waterfront Structure
9- Seawall

10- Anchored Bulkhead
11- Sheet-Pile Cofferdam



O Spblovo 1S 5l g, 5 Wntoly (ST6. ot lySlyy iy by 5 loid), or

(il lys colo )3 Jgene slaghyy (S 28 (oo @al8 1) (LG 5 655k e 9 Jolo US> S (sl i
2 2Slsy £589 .l dwle b Jlasd cudy (0,8 (B ,00 Sl )3 39350 saijld 5 sle slalesd 3)50 > ojga
o5l o s el ol Lo)lse (B 53 S sy b oo GRIBI Jlsed ey )ly (b Sla S glavle S5
g5 ol Jl sty BB ladises canl ol 4diS daste gladll (b 3 bajled (ol 4 orie 098 S (olge 15
g EBy 4 (ed 3 VD VA7 o sy (b > o5
iy ol liaSS sloojlo 43 lgi o oS 311 3929 2] Sl 55l Gilises g5 a ST ysbo Ll
Hbise G lpd g5k )3 polie jLis bl 3wl Bl s 5l 55 (2555, e85 Jol £55 @
P> 9 Jol lacdle b o Gl by jlpd po)ly jLid 5 0ad LSy, led cudy )3 3290 S pgd el > @
N> S8z by )b b 4 (55 (S95ly (K 4 pxie g 035 Joo plojen b g Iime g0 4 il
Jged Gty 3lg oadl Lialidl HLis aS cul ol 3yl 3y el ol > &S 6,500 el g O Cows 4 bl
Db (shie l9d lojle (Kidend 4 Coles )3 5 48§l s Cuoglie I Lilgs o
&l il Ui (e (sl )8 b gl las iy Wl pemen b g culy SB IS,
bawgs 0 (ol polie )i 2S5 ()lee sladiy Cudy CunSld G Bl o0 Jlgnd Cuty 3 SB- 2l Sy 585
g bl
4 e g 4l (Eals jlens (5 Caslie b g (sl cud )b bl 3l Jlead 5 )5 2SSl 585 pow b @
Db Yl (Shgd S Gl L g o)k cud )b (St
(V=¥ JS8) Camgey £89 4 8 VA Jlo sdlj 55 (Sl 5155 ol laojle (ol Bl (6 5S1edSs sladiges

21N €689 3 (WU (31393 9 S8 5153 15 leed Cudly )3 ey (KRB y9,8 - Y JSUS

12- Tieback Anchor
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15- De-Liquefaction Shock Wave
16- Dilation Pulse
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uniformity coefficient (U:=3.5)

Very large possibility
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Mjp: Magnitude scale used by the Japanese Meteorological Agency

ML:
Ms:

mp:

mpg.
Mu':

M:

Local Magnitude
Surface-wave Magnitude
Body-wave Magnitude, (short period body waves)
Body-wave Magnitude, (long period body waves)
Moment Magnitude
M,  for M<5.9
Richter Magnitude = { My  for 5.9 < M < 8.0
My for8.0<M<38.3
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Epicenter

Station

A

D5:

Surface of
fault slippage

Hypocentral distance, where h is the focal depth

Epicentral distance

Distance to center of high-energy release (or high localized stress drop)
Closest distance to the slipped fault

Closest distance to the surface projection of fault rupture.
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19- Normalized Maximum Energy
20- Energy Ratio
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5- Regression
6- Liquefaction severity index
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Crest U o, W
* o /.
H Site Under Consideration

Toe

L = Distance From Toe Of Free Face To Site Under Consideration
H=Height Of Free Face (Crest Elev. - Toe Elev.)

W = Free-Face Ratio = (H/L)(100), in percent

S = Slope Of Natural Ground Toward Channel = (1/X)(100), in percent
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Measured displacement, Dy, (m)

0.8 - Measured = 0.5 X Predicted
Legend
0.9+ A Japan Data
0.4 4 o U.S. Data
o Whiskey Springs Data
0.2 4 X Moss Landing Data
0 + Kobe Earthquake Data

0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3
Predicted displacement, Dyp(m)
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7- Interval confidence
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9- Neural network
10- Genetic programming
11- Sliding block
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15- State-of-practice
16- Loose-coupled
17- Fully-coupled
18- State-of-the-art
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19- Micromechanical and/or Multimechanism models
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20- Associated
21- Non-Associated
22- Isotropic and kinematic hardening
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23- Nested-Surfaces model
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24- Multi-laminate Model
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13- Vibro-displacement

14- Rotating eccentric weights
15- Extension tube

16- Isolation coupling
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22- Rubble
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24- Pounding
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34- Surface stabilizing layer
35- Consistency
36- Ground Heaving
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37- Gravel Compaction
38- Vibro floating
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42- Turbulent Flow
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52- Batching System
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53- Positive Displacement Pump
54- Hydration



O o soaoly 5 SB (23S Suuailiy 3550 (sloid), "y

l?)g wal&a )] WY (5094 u‘yuﬁ L))‘)JLJ ..))l.) )1)5 YL’ ) W D)L«u‘ dl.lb).uu.a ).ul., Cod l:>).: gw—db W9L¢La
A CutS J).US 9 U>|).L> dl)g CAA9L8A &0 )L\.&a 019‘.& e OW—JB ol Lg)ijé ¢w9liio ‘O L wlio .cush )Ué;:ﬂ |)

D9y 8

92955 3150 @

395 o 03lital Cilisee glacums b Glop—Sal bylse I L 3590 autige slojyially & obiwd lp ol Jl
g ool I3l 1) (s g Caglie o o Lo 2 )0 g2je slagygel Pl 4 Sl alge byl 4 () (4l
ol 28 L3N 35 1) (999381 dlge 1503 pleww pogMe (g (ilue 2)90 S g9 4 Al mdo BTy (6 didsE
FuS B ) ool (S JIED plio g5t 4 dogi b Lol dlo & 5 ol Cgd (slaoygS (go)byw o2k juSE Jald 3)lge
Caaglio g 5y oloj QoS bWST (695 o) pob Sl s jolate 4 YL sl ) i 28 @ 5l (b
Sl S Yoim dlge 55l (o) S S & 35800 pedd Sloj osliyw (Sp b ol jSB G808 ) ol
Auils (Y gje s iSTy sl

Ol sskaie cul 0,8 b)) (SoysUl colue bl (65 S0jlul L Glgi oo 1) (Y g5 Cunols g b S el e

2,8 oolaiwl yadls polde lgie 4 (VE-A) Jods 43 0uds al)l (slaodgass

S Calan Cbl lwl 2 (V5591 Caold (e i -V F-A Jgaa

SY9j9 Cumols (mslem) (o 5 colan cobils
SYsig pE <o¥
‘;w '/f < .ee < \/Y

o9 0939 &S Jbb 13 a8 o (oS ol Cuglie Ll 5 (o5 PH aouis ,3) SB 55 Il slge g ldgus (VL lade Ygaso
a3 o Gl (Y gjg clid IS gl

)" ool Cowd L L;Lmb9l>'m Y?‘*""’ A8 Ja.c g% odSusS S Qly_c 4 4‘3193(_';" d)-cf%j o> uw.mlf L oL )MSB
d).;.).o?.o., b gosds Cois S ,\...]9., solaie &y 2, 0.5MPa 3l 508 o950 1D by (godlw (g lid Cuoglie (o0l S5
(gt B 3) oy plosms (139 2oy Vo 5l S ol 4 g T 3 6S sl 5 P oloa bl Mol (YL
g o LSl plaru— S Clgd 4 ()l Bliae dlge (1S Gloj (I8l 9 335 5l s xS ole sl Yoome 28" L2

yb palio ¥ ¥ YA
2ol a0 S lgis a4 Bl g 00 SB LU Sl zoly sl by sldedde i (isw cpl jo el 4yl Cllae
P i ol 3 ead 4l (Shb lagby) g IS slacuns (b Sle cg)cnl 5l 09 48)5 a3 12l 5 Sk

55- Flowability
56- Bleeding
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Treatment Pattern in Marine Conditions

Bres BB (g, 4 (g5lar (sl (g -YF-A JS

locuglio Joli al oo cusd 4 S BISI 5ok 51 &S ok lal sl jb 2)50 udine Ll cgere ysb 4

L daa ol cnl oldle asie glas)l5 1 S s lp s (b)) Jode 5 6 pdidel oy 5 )L (oS
Bgdise S 039 (80,5es b g (slojlu slagiiels & a2

qibes (SB- g035 (35 ypame b 2Ky g8y 5| 6Ky Jols (2]l l)ble (ials sl DMM sl )l

Sy & cwl culie 2l )3 DMM jloslinal b 21,SSly) g989 jl opSole -l (gdite JLES Lials” 5 1,501y, S

O3 yae g ilelia jslaie 4 Ll )3 Bl e g 0,8 LB Ges Cudgize 5 o3lal JYS 4 (il S gluie

.)l>o”‘ )9Ia~o Ay .)9»)@ W ]o9l>u Sk )‘ ‘5’940‘)») Auu] )‘9.5.) ;§o D9>g0 L5°)L‘*’ ).;) » DM){:—C [WSPWW) dl.&wgfb



O o soaoly 5 SB (23S Suuailiy 3550 (sloid), 1z

29 o0 412l 455 (s b g0 4 gl s I3 )3 (eejn ol o il 5 0 SUly e StS canl S
S5 ool g o 2wl 1,Slg, ST 55 udus (g)lde (614l 5 (6)l500 « Sob sla sl > bglswe S (slajlasd (slyn ]
2930 1) by sy S plsis 4ol Gilute Al S 0355 56550 bl oS canl se > ol 4 oy 4 (slaSs
b calie Lials do s a5 amd o lis (gloj) slis, (b o odds Wy (dite O Hlid wslal gals lp laas il
c_,&b O ag)f L» u_ia dL“O?:“’ )'I o3l L] |)§5‘9) S » Lm)lﬁb b9m Gos L dld&,ﬁ: LSL“’)‘%-’ uL.o dALolé Cound
b SB il S5 5 jlo syt bl 4y 30 o yoxio (St & Colig 50 & o1 oded (sla i Sl 5 LA 3 pe3
1l 53] L;:klb-)n dw d‘)lb DMM

HUVE S P uu.tblf l) AL Hlis 48l ,\Jy 9 Laasls u_..»ls- A,«g)b- G4l 9 03)5 TN |) g L;La:ui;.;? LmJ9l.«: -

S (o0 6355l (Sl S [l ()5 jpame -

Dl oo aineS |y Cannts Hlado byt (6)lid Cuoglia -

bolie S Olasuwiv —0

i ol losd ol 9 S g9 1l a8 ke sy )15 456 Co | bl S usine ol & Lol Jelse
Ll S59; 5 &3 syl o Ll MB] gy colgs S STy b ol s onlisol 3590 S (2iSTy Jlako d r Casho
lacuglio (SB Coti g o) ol S oFF il slodp)lS )3 d2 g 3y90 Lol wdize ol boglss ses
Wi (SABC93= S350 plgd 9 (5] Jgde s pddsh (B g 5)lib

2,5 o)) pj eltlof] slagyseil plul b (g tall g0 4 Gl |y 5 2815 SB bl uoglio

todls (5Lt Cuaglio 0]l =

()L 5y dw 0]l -

foaiine Gy (905]

S g3l =

5y90 sl kS iy 5 S sl 35 9 cobb sl o gl 4 sl o3k ()i Canglia (y90]] Ul (5 Joltte
@ polie jl 55,5 aBileil b gl 55 ord (6 pSojll clacioglio 45 3,8 an g 4SS oyl 4 b Lol 55 o )5 o3l
Q) Cowglie wid plodl Clidsd wlely cwl oo 3 (a8l bMWET L 4 bdas gasge opl & ol Joxo o odel Cawd
sl b alBiole] olaygesl gl .ol olKiislojl 13 osds (g pSolul Canglio woxy S b Chas o Joro ) ool Cawd
Mt S 1Sy & Ol s el Lo pite (B2 Bl gadllas il ool cnl (Jlo cnl b imd o bl )y (silate o,
st ool paseie S5 S0 3 gl s oo 5 Casley ol oSS £35Sy

53 odlil 390 Sl Slasuio I b w0ld S Jolge poogMe ooy odal Cand 4 (gilage Sl &S bl )

Cooglie 333 (mhe «Cunl GMdS (9pm Sy g Ol B9y 9 B1F G (S bglSte (35 i p 985 s pu LIS



439290 Joliio slashgy § Sl ol (V-A) Jgaa )3 00l b)) Jgde 5 Caoglie (slaodgazes ol JSuio jls b 5
WS o g ) oo Sl ol g0 4y gl SB pitine ol (IS sk 4 sl osel Csd
Made b o L8l pb g dwle 3 ogad 4 blswe (sodls ()lid Cuoglie ¢ loww e il b i losw Hlade —
)L Caaglio g (o jlade (oo (selarly S (o sl ST S o 2 )3 2 SHLS FOL BV e o plons Jgene
ol 0 031y L (YV=A) JSS )0 blses (goolu

I I I I I 1 - 1 T T T T L
600 - - .
a J © Silt & Clay 1200 b o Silt & Clay
.. + Sand * Sand
A
= i A Gravel B A Gravel |
© .2 A
T 500 - -
8 f..' A 2 1000 I, |
9 . 4 a
- $e £ J|’ .
"-g j : AA ? B K n
- : o /
5400 |- ) . =
2 I8 s @ g0l 3 .
c% /‘o o A+ 4 / § / /
H Y ; g T / y _
7] - -
300 - . o ® - E . A
g heas th, g swor / 7 :
E— . 0. . . .ﬁ /l E . B : /
: ANV I AN S -
‘2200— .'/' - %/ ’8” i 5 yA . e
£ Pt B i 2 400} /' P .
§ |~ _"— 8 -Co® S 7 P
g —_— T o ‘00 g g 8 n . o . 0/8 . L n
> ,—"80— & o ~ /'0/ ,,o-"ﬁ
100 | : —~ — | —_— e e |
A o % o %%)r—'—_c_, 200 B & 4o A
_________ %—-’”Q"—# | 8% g ° 30#_3-- ]
o ——eg-—-%_--0-
1] 1 | 1 1 | 1 0 1 1 1 1 I i
300 400 500 600 700 800 900 300 400 500 600 700 800 900
Cement Per Cubic Yard of Soil (Ibs) Cement Per Cubic Yard of Soil (lbs)

250500 31 ool Cuwd & (L AIgel — b b po (SAIg0d — Bl (logw-SE Cuoglio ~YV-A IS5

cuslie oIS 4 oliod (sl b oo (RIS o3l (65Lid Cunglio closms 4 Ol Conas G L loss 4 Of G -
S WY B oA e ol 4 O] Cans Yoone Ngd 43,5 i 0 lesw 4 Of Cand gaiseS pilie cunl pY
obaia & ~lacsY 5 Ua iy LT (sl yioS losw & ol (slacams J wble S LT Sy st 45 o
O s 1S o3lil by 9 rdwole (gl i loww 4 O] (elacans jl g =i 4 05 3)ly Slol Ol ialS
) Glopm S Cuoglio g9y p ke Sl Lol j> 4y I 4 Glaww Hlade b awolie > Caigiy b plawe 4
a3 o RS ]y (6 dided 9 03,8 o5 1) Cnglie Cuigiiy (ppinen
Ceoglio ply V0 059, YA (g0l (g )lid cuoglio Ygane b g0 sl loj cusdS b bglee cunglio tis )yl Jos cloj —
Ceoglio plp VO U Wl oo 059, OF (codler (6)Lid Cnglio .l ndwle p3 ] Jblio Jlade plp ¥ g o ey (slp 09, ¥
WS o @y |y Caoglie ol38l e 9y0 BV (glod )ly deldl ole £ 3gan b o b cunglin yiul38l bl 039, YA

Sl il gygles oo 3l (b g 4 aiulejl (clacieglie (g0}l 4 by (slacioglio ol Sao



O o soaoly 5 SB (23S Suuailiy 3550 (sloid), 1A

Ol pd im0 Ui ) b Cuoglie dogi BB (6 pdy pi 0 bl slacs pSojlal o Cuoglie (s iy pes —
ol S aidl .l qwy S 4 bayyo 5 i Olyosd Yaore g 039 YO U <)Y (godgize o (1Kl o ]
s @ Sk gasge ol &5 amd L |y Sliass cops YL laan pdlie Waoje Sy 5l edel w4 (slaodly
sl 0390 0l )3 &) ) @ ol Siees g 2] gy 5 g bslve S Senl calo
S ol e~ L5 JB (£l 5 el lo it oLt ~SIs LD e (g0 45153 sla it oS 3925
53 ol 03> LS mawg (6039050 > (clilginl (cladiges | odel Cavd 4y (6059, YA (sodles (g lid Ceaglie maily anslsy L]

23659 )15 (W=A) Jo>

o ZMeo! (g Lid Cuoglie Jgoro 3o —YVY-A Joua

(MPa) suwi ol (5, Wid Cuoglio bySB ey
<y YU jlos (G003 Copols b glaye) 5 T S
e Py sl
'/V"'Y/a u}wb]awwdl.&auo)
Y ~Y oY
Vo~ 0 bugio U 52y sladnls

5300 S

W U"‘J)Bl ]) ;Mu93_§))@ rb‘a.) 9 oald uw!blg l) ]o9l.’>u wgl.(u: M}LALTJLP dl.mu.ma)ﬁl =

ol 1078~ 107 M/S godgamme 55 gy cpl b (obiwd B (s pdudess polie Yoemo —

ol 03l (6)Lid Cooglio duoyd Vo dgas D yog, ol yo el b idis cuoglis -
ol )] s 3905 53 (508 pdlie (gl g 059, YA (ool (gL

Do a8 )3 oy 13 bYW ledily o balee S canglie 51wl &jgo 4y b Esp (slowiy)] Jodo —

g oo oslaiwl L?‘)JO Jolie dl)., Y0 )].\.czp )‘ Y}oa.o .\.‘Su.o Jrvey) Yo by O U?"‘"?" Copo —

"ot U S bl ol pabus (15 &S g)sb 4 1S e Jas aBleSou st ooy o O 4 bl S -
- 5 bl & el G55 St (e 4 SIS ol Slageo YL Blog b £y (so1imd (i ¢ sarSos
2,8 ool palud il aeSS lais 4y ool (g)lid Cunglie I el o A dalgs e S5 sl

buwgio &S Oy cpl 4l (60,Ses 58 Glasuin SO @ 5l e o sl ceglis 4 olawwd l luebl gl -
clagejl 5l odel s 4 Hlae Blul plp VY e 4 oS e e odd (6pSojlil (o)lid Caoglio

A8l 585 b Canglia 1 ¢ alKle]]

57- Air Entrainment
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58- Grouting

59- Permeation Grouting
60- Compaction Grouting
61- Jet Grouting

62- Fracture Grouting
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63- Lime Injection
64- Granular grout
65- Acrylamide
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78- Gauge



Sllas & gy 3 ey, (SisSe pogad 0 1) (85, b CleMbl 5,5 5l atel cund 4 slaodly wilite ,ob 4,
epad )3 (ol (53 s po o )3 55 loj 5 w2 li 4 bgrpe (slaodly 3553 () dimd oo )L LB )5 (il
“Ehgw 29 Ui s> 4 Sios )3 30,5 Slilos S apliy (Jlie plsis 4w e il dad b 525 Slles 351 s
P EFeS BuF 5 &Sl & lied gl 5 485 S Cligd e st slaghew 4 Cand VL e o
el sl Lo s sles

Db Oyl g il eXgd 55 dlas ple Glasule gl b 4 g Csld 4 & cwl oY 55 Sldes (b
Sk 5 U2y oloj iy e b T lay sy 4 bgpe oMbl o (635 Gy g 0aBS Gy sl ol
bl a3l 353,18 Wlg5 oo M Camniin b Lol L (oSTy5 B2y syl 3 48T Il o Wil dbe WlgS e

@ ab 305 clpljl e Bl (ST Cundy & 35 2T dle (ol @ Gl FIS aSS S plyie
(s pddais g o515 ulal) elS S0 slajiall w0 Cunmlo 4y Aty & sl gine o) 4 ol 298 b g ye Cumdg lgis
326 5 il slogialel slute 39y 2L Sl gt 4 (525 Sllas (gond ollas gl ) Gy L9 (5 pSojlul L,
A5l 059y cBlaal oximd (ulSail b o pbl il lagiolojl cunlo g plosl L

Cusl G398 5> g Seho s 2l 5l Gy slagiilejl sasyy 5l edlinel (325 gy 2l 0 &5 ol BT eSS
@ Jos 0 Sl sl g gl s (325 Slles 90 5l Gl 4 B9l o ol B 1y Sl l Slesio ool
Ol 5 CehS 0 Y Ban b djlge St 50 Ll 0y 8 ey 250 ] (a5 s g ond tlol ) S

Dy e Jaibyo gadge opl il (o3l3)))8 5 8 CMSUe
b EllisYe -F-Y-¥-Y-A

Lb&—«.lbg-\?m/&-«q,l&o 9 Lm.—«g” -

sy o) & s irlete (s3Laill (slacy jo Sl o Yoame gycnl jlicunl by eMol 9, S SB35 52)5

G g st & Gy o Jlie plgie 4ol o sl 003 S5 (la ) 4 Cod Gy S Cage a3l b (il

@ BuF Oemed Dy ol Y plas b gadlate )3 0181 ()5 )5 0900 a3 g sl ojle 0 (g)li> 4 g5l

Jo)gh sy Slogrg Cual I (GoSuma (2l )3 Ml o0 £pdge cpl & A8 (0 Sl oK Le BLLI ) (6568 (S IS b
il

Sl ol G 4 B oud Jlasl SLSL Ui cul (Sas gl salozy) sosE 5 (WS15 G5 el L

Gyp - ) SB 60095 S0yt 0T 5 CBl Cauwd S 0800 b o515 4 )lg5 ool do )0 fails ailby SB sdaie

Glp pols b )3 0ed e dueip; e 9 Ol Cusgoms jhat 4 Wlg o obewd clbolegd Syl edlitul b (o348

79- Refusal
80- Fluidity
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92- Soil Vitrification
93- Splitting Tensile Strength
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Pl 14 14 NP 11 NP 22 22 NP NP
L FC 98 98 94 85 34 96 96 20 19
We 20.8 24.4 25 25.5 24.9 23.6 23 23 19
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1- Rubble Mound Breakwater
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Soil Type [ Depth | Ni | N2 | Ns | N | FC(%) | LL (%) | PI(%) | y(gricm®)
1.0m 2 6 6 | 12 66 NL NP 1.68
2.5m 4 5 8 | 13 75 NL NP 1.69
4.0m 5 5 7 | 12 85 NL NP 1.80
5.5m 9 7 8 | 15 88 27 NP 1.78
75m | 12 | 6 | 10 | 16 90 27 NP 1.81
95m | 11 | 10 | 8 | 18 91 27 6 1.78
11.0m | 13 | 9 | 11 | 20 08 26 4 1.81
145m | 2 | 50 100 | 59 27 6 2.15
16.0m | 50 100 | 58 24 5 2.15
17.5m | 50 100 | 58 24 5 2.15
19.0m | 50 100 | 40 NL NP 2.26
21.0m | 50 100 | 23 NL NP 2.10
225m | 50 100 | 23 NL NP 2.10
24.0m | 50 100 | 23 NL NP 2.03
26.0m | 50 100 | 23 NL NP 2.03
275m | 50 100 | 23 NL NP 2.03
29.0m | 50 100 | 25 NL NP 2.03
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Soil Type | Depth | Ni | N2 | Ns | N | FC(%) | LL (%) | PI(%) | y(gr/cm®)
1.0m 2 4 4 66 NL NP 1.68
2.5m 4 3 6 75 NL NP 1.69
4.0m 5 4 5 85 NL NP 1.80
5.5m 6 5 5 | 10 88 27 NP 1.78
7.5m 2 4 7 | 11 90 27 NP 1.81
9.5m 2 6 8 | 14 91 27 6 1.78
11.0m | 6 6 8 | 14 98 26 4 1.81
145m | 2 | 50 100 | 59 27 6 2.15
16.0m | 50 100 | 58 24 5 2.15
175m | 50 100 | 58 24 5 2.15
19.0m | 50 100 | 40 NL NP 2.26

21.0m | 50 100 | 23 NL NP 2.10
225m | 50 100 | 23 NL NP 2.10
240m | 50 100 | 23 NL NP 2.03
26.0m | 50 100 | 23 NL NP 2.03
275m | 50 100 | 23 NL NP 2.03
29.0m | 50 100 | 25 NL NP 2.03
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Soil Type | Depth N1 N2 N3 N FC (%) | LL (%) | PI (%) Y (gricm?)
1.0m 2 1 2 3 66 NL NP 1.68
2.5m 1 3 2 5 75 NL NP 1.69
4.0m 3 2 1 3 85 NL NP 1.80
5.5m 2 3 2 5 88 27 NP 1.78
7.5m 1 4 4 8 90 27 NP 1.81
9.5m 2 2 7 9 91 27 6 1.78
11.0m 1 2 1 3 98 26 4 1.81
14.5m 2 50 100 59 27 6 2.15
16.0m 50 100 58 24 5 2.15
17.5m 50 100 58 24 5 2.15
19.0m 50 100 40 NL NP 2.26

21.0m 50 100 23 NL NP 2.10
22.5m 50 100 23 NL NP 2.10
24.0m 50 100 23 NL NP 2.03
26.0m 50 100 23 NL NP 2.03
27.5m 50 100 23 NL NP 2.03
29.0m 50 100 25 NL NP 2.03

Wl Sl 3 —)-Y-¥-Q

alie CleMbl plo oS b > cul 03,8 pusd (glawls Y lisee Glas! ) 3 luliol 3985 Cuwoglio i 35 clls oyl jo

ol g3 5 Jsl gl s el oyl )3 00 48,5 5 )3 Sl b sl LS s o

2 ySlg, Jawilly b5, -Y-Y-Y-4
Al ulyu.n OJ\A—‘ Cuwd & )mli.o w'.w‘ » ol 00 d.J])‘ (\‘\—O\) J9J.> 30 pow cdls d").v u’.’{‘)i;]a) J.uwl.u ‘_,’.a‘.:))‘ (’*_uLu

A5 38l 1S5y 1 51 568 plinabl e b sl saY S 2o sl 5l o oS o8

o b — lawls ga¥ (o Kly) il (b5, 18- Jgaa



O o soaoly 5 SB (23S Suuiliy 3,50 (sloid), A+

e (5l Jalod -F-F-Y-4

b o sl )28 g5 S (S0l55 £589) Ko 5 5SS bl culpd 53 b o8I Y5 iy 3 & wsS e
dde plie conss oy Cenglio (a0 395 Blogpuy Canglie 4y ()51 (S5 se3980m0 (59) 9 03,5 4128
(Seed and Harder, 1990) by i 3l Jaiwe (igy 4 basye cuiyi 4y a5 (A=F) o (V=F) slo IS5 51 olgs oo 3 lasliaw] 3905
Jolee 5l05kenl 3985 dae oo (Ye-1) Jod> 5,5 oalatwl i (Stark and Mesri, 1992) sl Cuoglio s g, 4
S cul S5 p5Y ams o LS (lawle Y dilisee Glael 3 1) lal b jblie sle s Caaglie g (Nigoes) jwes (sawlo
ol 04 0dlatnl Cuoglie il yuss (go3505m0 lawgio polds I Hlages g3 o )

$9o O e 4 Sl oA (o2S) Cnglie &y pod g Sl osel Cuwd 4y bile g Cenglie Coad o sl g nl 52
o gt > ddn e Gl by i ade yusd g S deng 4 dagi b sl (glawle gy (alisee Glos! > 3B
i 5B Jige i inlS 4 Cal gy Db 43,3 a5 el iy pail S alitbre b sl p3Y cdomy (go3gd5e ) yho b
S o Jbyw S5 Ceond opl 0 cplpll e o LEalS 1) Sle s Cuoglio o I odel Cuwd 4 (godiS iSB) Canglie
D9 g0 03lisl B 9o T plgis & O | Olgiq Sl g 0l

39 S5 ke g (e Y-V-V=F is )3 add aul)l sleidy ((j59) 93 s L oddis (iSj Cuaglie pdle (yeasd I
S Cuoglio a5 4SS pl 4 da gl b it gy 0 )5 4 Lawgie Slo yw Cuoglie (sdumle gl wbiy doyd wll
Sl sl uals Ll o b 2Vl o ol jolie g 43)5 e 5 0ad (IS8 Cueglie Sl Sk s Sle gy (oS
Slogy (S0 (£8S) Cungliie jlade 93 (saiaS Culed )3 D950 dumlone WIB 5o (35 5 (0 =287) (lawle ga¥ (S5
Joda 30 &S &oS lad 045 0,8 edlatul 3y50 (g)lul Jdow o lawle s Cuoglio (lgis 4 sl iSR) Caoglie 4
Slogpy (g Cuoglie (oAliS S oAb (IS8 (oD Cenglio 3)lge plo )3 20 V) 5 ¥ slas] jo 4 39 oo sanlie (V-4

Sl o glawle Y 0 dilbdiy (sYL duoyd LB dgs &S sl (N1gocs) (sYL polde yol cpl > .ol

Slo g (G0MIG WiSD ) Cuoglio onnd —T+—Q Jgua

Sy B 4y g 00 ependl Y 5 A 4 [)SUlg) g4 Y SLOPE/W (gasli s 5 (g)lsly Julows plosil (sl pgd b b aulie
oMb o (caoes (YV-1) JSKi gab g 030> olaid] osiis (iSaj cuoglio lgie dr Klo s cunglio olos jlade o] ;)

2 oS sl MYl Bree (Si5enS 055 sl odel Cand & Glsebl oy amd e U |y pge <l 3 S 256

Olirsbl o pd pg> o 13 0l Al Cledgs aliie ad e Lt |y )51 (2]Sly) 5l e (HILE e lade b duslie



) S22 s Jlo —pi Jad

9;,”1)5\;19) E999 &S D o 108 pow s 1D Dad o duglie (glojy) jlre el Cu s b 58 cuond oyl odel Cawd &
o gl 35 Sl 425 5 Stiud (sln s ol o3 it i3 g5 5 (losab oo ¢ U35 Ol (stindy 5 Lo
(Jg) el alie) K59 dulio jlxe polio b osel Cawd 4y ylisebl colps

Wlo gy (S0 (iS5 Cuogliio b (Sl (5 Il Julowi 1 o b ;B Ul oy g (1w (SiSum’ (5095 -T V-4 S

S5 4l g g o - -4
p9> ol )3 (Sb zge oS a3 o0 (Ui (Pl SB (ST Ll cilise Sl a6l 00 plosil glaJelos
Ol ol A5 JalsS ()Ll sl 5 ) o8 sdiie Of Jlas Ll By glawle (Y Cunglis [ialS e 4 oo g
Sy bl il slawle Y o515 eiia Juad )3 0l o)Ll (giluke slagsbyy 6554 b cusl p3Y (S5 250 2
—alablone iy a4 Ao ol 3 s Sl ) i oS G5 len g Juols ekl 5 (b ol Cueglie ialS pas
Colps (S5 4 dog b Gl oids Jaicds (S zae wlisl 5l b b 1 cou glawle s (ST il 5l Qll
o (5 )l y5Sde 1 3,8 Bl bl (1Saa sloj)) jlome olisabl i & o g pod slacdls 3 ol Cand 4y lizabo]
wSShite JaS witud (oS )by gy &5 8y 95 slacudd (sais (4039050 &S Cunl (55500 AT pl 4 dn g Lol g el
ML G lodiej Sy (a0 HINLE cpl Ngd (g0 HINLE Hled Cunl (e clallre pas g0 )3 g 0D
ojls sl S 86 w81 Rl 51 (85 a5 > blee ez ) culply 29 Tedlgy S (SRS Cjge 4 S
oMt S gl o5 (sl (s0loiuby slmylages YU slime Clyol & dogs b K03 (sgu 5l el Lols llandla

sy o 5 4 hlate ol (g)lly oS o all St layo)8 (385 L )3 cleg

3- Progressive Failure



O ) U (sostoly 9 S Sy Jewniliy 3,5 (s laia]y FAr

2159y 51 (b G Cpmosa —F-4
Vid (68550 4 3l 1 cod sl ond ooy Lt (VN-R) Jgia o o (2L i o (SiiSS535 Clasedio oS 2S5 L
ol | ey sl 48,5 IS5 (Ryp=15 KM) 6 ytaghS VD (salols 13 ynsl (il cngo & 43l oyl sl 48,5 515
ol Slles ol ool Cund 4 yio =¥ ply ka5 390 oKiBlo )3 wep; ol 5l iSTus wilate (g59lgyun Sldlas
s Jols oSz le e Sladllhas .l oad pbool alBivlojl (claygesl 9 oo e 5w 93 3 olSidle  SuiSSess
Opomad g9 3,0kl 395 yialejl plul ( dnejy; ol 15 GV )3 03,956 Cund sladiges 381 SB Slulis jglate 4 ailed
zse <oy 9 (Nigo) Sl 519 Glalojl Laulpds (el ond gMol 3kl 5gis s Sl pis adl oo (o2 oo ooy ol
Sl 5l i lsie & sl 023 0 Gl (WW=4) 5 (FY-3) oS 3 o & Goo & s (Vo) by
eSS B el odel Cowd 4 (YF-R) S ollas olisbe calisce Glas! p3 (canaily (slo g oad pbul alKisle)]
s 952 Cundy Sl p5Y ogMe ay el () )US (s500ly 5 (YO-R) S5 )3 00 03l (LS (5580 (2 525 )3 JS G
S9die 058 9 0392 Vv ply oKL cnl )3 (2)SSlgy pl 55 Gliebl oy jlore jlade 35S 13 (g 3)90 Sl 93

29 Jlosl (g 315 525 3 0ad g )y 295 S (55 Jolae ()L

N T S g 9 3 )ili] Do due (S g4 Jold oA L  SiST 575 Clasein —TY-1 Jada

Soil Type Thickness (m) Depth (m) N1,60 FC (%) | LL (%) | PI (%) Vs (M/s)
1.50 0.75 71.27 0 NL NP 85.54
1.50 2.25 12.92 0 NL NP 123.57
1.50 3.75 12.35 0 NL NP 138.97
2.00 5.50 17.66 0 NL NP 163.59
1.50 7.25 18.94 0 NL NP 183.85
1.50 8.75 23.82 20 NL NP 193.86
2.00 10.50 13.97 20 NL NP 171.38
1.50 12.25 15.32 20 NL NP 175.07
1.50 13.75 17.59 20 NL NP 180.74
1.50 15.25 19.52 21 NL NP 185.15
1.50 16.75 21.30 23 15 NP 188.91
1.50 18.25 23.22 23 18 NP 192.71
2.00 18.25 66.45 25 25 10 245.70
3.00 225 61.85 29 17 4 241.67
6.00 30 52.93 31 17 4 233.13
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