CcL Usfes . | 1. 361-4,%2  Furt Z-1 ' i3

50 SHEETS

22-142 100 SHEETS
22.144 200 SHEETS

22-141

&

f;f,’;’g“ e T HATORE OF Son

T Sorr Co/moos/r/m /,vofx P/?OP[/eT/EJ 5 SO, CLASSIFICATION
3 /n/roa'ucf/an | o o “ 75E

L1 pﬁmﬂ(eﬁmi% (F_qZ/-I /oza) .

) L2 72'0 Basee sl t?f"”’

2 50:/ ('0m{005/7‘/an D | 3
2.0 Ovewww -
2.2 Seledd

zammw

25 T”ow ,/Ama |
2.6 fmmmrl clt?/rmuoép wu/ﬂ fuv.sﬂaﬁ.pu,,lc,w
2.7 -I" n nH -f"m, » noa

2.9 ﬁ&ﬁm% &%MWM}'MMw%@

3 Ipclax »%pzrr‘z@s to Group Sorlswik Siviler Engr. P peties 8
3./ Oé)ahvm |
32 Gramulen /Jf‘béa
3.3 Cotrowe onl

4. Unihed Sosl C/as.?/;“},c‘-oﬁa‘h Sy57‘¢m (. MS(J) - /2
4.1 Ovowew .-/ Uscs
+2 Oefuds of Uscs
4.3 - Povnados ;'fwawplw

Sheets
A ('mfm\/cm@/.dnl |
- B Dak o Cormm ’mmutré«
¢ &n,onmlcomh f.Mf’sﬁm;%ajMM |
o Cof f osdidadon } Unet, s@#{mw
bz o fo. chaumed Abaegh of Clagy |
£ W vl Wgh &,.m (/}Jrn o 2487)




(L 9/97 _ l 1361-4.366 Pact Z-1 | - 2 -
/% ' .

Z //Vﬁ?OOUCT/O//
It Phase /(71/0790/75 "Dtﬁn/ﬁms (45w Cﬁap 3) SccFipZI, pra

- o Wﬂ.‘, o vt codet (1), Vi 1k (€), prnsay (),

Speec qrady (G = Gy) d'w,uz‘w%é 7okl (%)) @(»9);5‘.,74,:(4
M Het Goew =5 Q(?érpor(#ud = platke. wade) |3 =degeof Sapnata

Y ”“’/’W‘ o0l Mecharscs | ste Lambo (m/) Sul Teshrs fr Engrieess

-~

Q

1.2 7 wo Basic Soil Ty Y25

§ /) Partcle Size Distribution il Clu«/mﬁm)
3 #2050 (750m)
w |Gravel Sand ¥ Siit Clay Si1zes
160
. ™~ ~:
FZz;«} 1 \ ' \ - (D Stave Qnalysis
b L _ .
w'r;", o _ @® ' @ @ Hydrometer anolysis
A‘/” ’ 40 : : (57‘0&@5’/&0«) ’ |
ol | \ e AsTm D422
0 : 1 ! I i | - - .
.2 - 0.06 Q002= 2um
Dra. tmm) < log Scale
2) General Charac 7‘(1‘/5'}‘/&.5 ' ke Coa/.'of}//xdmaﬁ <onducthty
No" 7yp¢ ParﬁC/QS rqafums pe’MQdélyi{y pfd(ﬁ(ﬂllmp//(ﬂﬁm
dange £ wsnseoad C e Mox Y, Ao
Granular mf‘ ?«u N W? .
@ . ,(a/?,, vado // / ¢ ” , Enr Fea from
(COhtslon/Q.ss . VM? Aowr S$H | ' MMM&M
\ Only maso Jrices WMJ
o St iy e Tt vy
{ Clay s Very smatl wyide R VERY o Engr. proputus From
miderals)  ° /'/v.;l SSA > 1om?/y Low i shs + Lot '4‘*‘4";7

‘515/935fea7§c~5w/4c¢ Area (m¥g); o = % -y, = 'ca,w}/aryprexum (s01] sucthor)




rariomvaL u

QL 6/19/7s | 13611368 Sort T~ p2a
/0/23/99 : !

Wa(g_/}fs o Volumes

o [ Ve —

Ws Vs -

Wr=W, +Ws Vr- Wy » Vs " .—' G,'Vw 2
Wi S- €Yy

Patmnitrons Vr - lea <
szc‘/ﬁé gr.av‘//y, Gs = )ﬁ/f,'v - . Ve s ( Gs +S¢z> Y
Void ratioy @ = Vi [V = Gy-w /s - e g
Buoaty 0= ly [ M S |

Spacz;% Vo/c)mz, va Ve /<l re

SIS
Water contant, w = W, /W, =S Q/G:s | G
| . . 5 G, .wz o€}
_DerQq of sofuratron, S = V¥, = Gw/e ! > ;
Unit Warghts | |
Water, ¥y = 9.81 kN/m3 < 62.¢ pcf =loo7cm

\5‘0/1;‘13, )('S 2 Gy O |
Totel. ¥, . ([ Gs#Se
07"0) )’Z'WT/\/7—(. ;;LQ }"w
Dry) 34(/ ® Ns_/\/rz _Gy?’uﬂ
A re _ _
@UOYQO?‘, Yb = Yt -,}{"" ) 7[0,-52/002)_?2 :(ﬁf.,.;_/)rw

Fig. Zi-1 Phase felotons ( for water s jpore ligurd)




ccL s ' /.3¢1-1.3¢6 ort -1 I

A, &
ﬂh'sﬂlNﬂlmnal“’ﬂmnd 2414

03
. 7
2 SorL ¢ 0MP06/7 /0N

&/ Ovarview (See Sheet A)

/) %mwmfm f%mmm—nl?duv’a aﬁ%émm«lfh
Fypes § amangomnt of loments an Ha Nupadelline Shuchun = NINERSLOSY
(Wpuder, shuchunal amangement of alomec elevuints > Xeray dipacton palli)

2) Fue Mown Gu»uf»

v Carponates: Cabets fddom:é waed T mede clmnd
v Owdes | _ | ;
. A/ya’rousOx/c'/és' : Giblas § Pructe s OH’ > SM""'“‘a mensraly

» Phosphates : Mmmung fr Jerdilsyen

- SILIChTES ¢ > F0% of all Sor/

2.2 Slicates

1) Silico Aehahehgn  V2Valne 0= oty (V<-2)

S = Silicen (v = +4)

 Plan | lgw Sy, Vitnw

MWM(me) |
2) Hrw Heae puleca Yobahodia, mm;«tm%m
| I{M{wdﬂgﬁn.s A&/)&MMW

Efement ‘O. & M F My Ca MNa K
-M(_li"‘) Valenne -2 ¢4 #3 42 82 42 ¢ #H

I Ba.(R) 28 08 10 15 13 20 M9 2

s 107%m s fo7Sem




e sfos . l /.361-43¢6 bart Z-1 ‘ |

Y
/

o
=3
§
3.
g
X

8% _
23 5///(_07% Frame works f(bmpos/ﬁor; of Granuler Sols

- Tehabedso. fovm 3-D sy o Hhel AL Ovggen ane shand >

O - @qerfg 50,%9 = 540
@ - K Feldspar - K '9/‘_,5‘?3-09
@ d P/agl'oc/ast
1__ Rlatee ahvmdance tn ptnd ,S',ac:at,@,;fmm. See Sheet 4
fﬂ otfr "W"M&é , &4 Caleds =@, Dolowmite =@
/”uscowfc = @

24 Buildris Blocks of Clay Mirierals
')Qtlbmdw;;a@/a&i%kma«,SW' Poan

= / Silrca S/m.?\
s 0 4 o ‘
. ¢ /o'ﬂ'SMMW;M‘W
2) A@m ovede Octohedral Shets
_ ' 6 an” | =
G=Grbbsite | 4+ 4" } 0/4 (0”),2 Menua Some OH'Y
' : é& o#” .
604
B‘- BNICI.?LQ 6M3+2 } ”9‘(0”)/2 " " "
' . 6 OH

‘fywrabm&?) b forn @ LAYER and how Hes Aagers 2
Glued® fogetto, ﬁ%f@\%—»a&ﬁém‘t%m

’

Ore S¢ per v‘uro'mt;jﬂn. Vﬂzﬂmwﬁ m&cy -a,lm},_'oaéo&




el 9is ' 1.3¢/-1366 Part 7~ [ ‘,lf ’

Tt
.A&M‘lllﬂllﬂ/ "Brand ;’I :v’:
iy

g% |
25 Qpas of Bondls  stuat, (1 mol= 6.023x16" molicetin = Avosaclrcls numbe)

_ Baredl
) /ﬂl/n\.m? Valince (Coradent, tomic ;'mwa) s Yoy aﬁm? (15 -to00kcal Jmof)
) Mychrgn bordng = hitoimedists (=45 bcalfme] or wta)
o fluchiclia. beduon oo 02 o
3) Van dn Wasle = Unucrsel dlbiachne frrce (< o™ of #-bomds)
{w.uéo.i #0; Ba=34 ; Dipole 3/05" g @}
26 (prmmon Clay Minerals with Twe Sheeks per Layer (Shat A18)
) Kadlinde () [5:1 G, (0H), |
4 5/ Gubboit, - 4 0’s > aly (OR);

e

=7§ |
r /T G [\ Sthons lus bckersn Lusgra (| H-burdia + Vimdn Wesls)
a TN frending hoagondd ploty shiped paked
€dse Yerw | | -
. ’ J_ , ]
== = /oo (1 S54 = /0m?
%T 0004 (1%0dsyens) } m/s

_ Ie——jglqoaé;s/um’*‘ s ll[(“'/lo . o )

|  Ueathg Condobo. Mo tsifl, o dosisge, Lo phy 502 1
.Wﬁ,@on‘.?;a;kweﬁa_;mezﬂw,s, L fandes

| 2) Hallsysite | |

— v Stme, bt W%W,qu//w

<= #0 M ( hydhated foum). du%m

' G
T/ N He ke > dedydiodat Fr

o Dk aleght niimidek m\a.yavﬁl Muawz,/éfsi
mk etk e prncwvad wirpes > helloy bt pantelie
o . TM/MrWM-»Mww

e Yy (2ren aftn comprchen). Bat gant. full mabwet.
€3, Wepts. 507, ) ¥ oy = 70pcf :

s L G .
/R




2N National Brand 4 s
G20z

| £er gpos | ' £.36-0.360 Aot T-1_ '

,26
27 Common Clay Miierals with Theee Sheeks per Layer (Sheeh #58)

) Muscovite (Mice) K, (84) L4y 5,1 Gy, (04

; - g C;,éé,‘& - BoKs > B, (O/ﬁ
P S R
«of [ 1 %WM‘%) 19 # 5. aeplace by
4 4—( (7 (3 DTS . pelsca ohucts.
AN — C Coltd Lsomerphous Subsh tuthen (1S)
/ AN ¢ Custhnt gl changes o Ligu bilanad
| b? potassuns cotema ( k')
+ These K oo act de o yory g gl bt Lages> vogloy

plets-tihe pardecls (Camsu M%Aymm Pranuclan 2oile)

oy rminiias | b5, Lhle, mntrmasinst, chlnits, .

2) Zlhfe (Hydrous Micz) K (A, My R), [ 4451, Oy, (0H),

— — + Biond oo of e albocd i fo
f:_/oﬁ GorB 1 ' . ’
| ® N\ = tehhie G o3 fn octahedial shect
g Vi,

= E':lf_ Leipod o Haky (/o/afy}\)%?d./;u%
k__lzma;f:a%——ﬂ (/o[a,u.) . 554 x BomYs : .

.’,f/,(c’/‘}o |

Chomels, mMmm?g,Mu C/““‘P“‘;“"?“”‘:ECM
|t Bty T




ccL 9fas 4361- 4366 Part T~ I | p?_-

oNe 2

]
::::::

E;s.:.’l ‘National *Brand

wm '

3) /Wéﬂ?‘inor///omfa (Pt 05 Shecht 5rou,o) (4 :9 s Mg,,) C .Sl‘aj0 (o#),

T / Mﬁnd[ mput o IS of My?? @
%fo P l\ i Cubhodts ot g it o il chisge
'VQ . Q1+2 ot M /4'#‘ mJl,\évC Wzﬁv/[‘?//bw
— balances b} xc/zanzml/c cations 45,
p G [\ N cam ke rtplacd by G2 o /'79”2 ek,

T &mmml.mcwda 3 frm weaboury of

eag ®) ‘50,J/w‘n HNertmartlmte (B embnn’a) | (M'/M c”é')

N . =/od WVa*'cM de nel géa@w;‘of%/{épam
e~ trioood o 1)t g fays = Hloky shuped padel
* 5S4 = 8o0my (eg = auayf fnthed fuld)

 Uiwssd @r anle guae ; new watd o docllag mad, Shong vatl, et

* Mepiic peoblon o0l enic Hughly Lepancare f oy dpw residut 3’ ()
_@) Montmorillinte: with Other Exdangmélc Catims.

('4 +z A7 2t a0 medaate ?-{a& Hat cam fuabet m;bzlagu |

A/”"‘""J /a ~5-/0;) ardd here MW%&M SSA. Howera,
My SHU &WWMWM%«AW &/

4) Chlork ( Sheet B) |
\/Mm'/fn M WMW MM(A?,WO#J)
prves vy :wgm&m,a,m,.w?wsm Fau7

5) Varaniufife (Sheet B)

. kum;o/mmkn&pmab?&ongW whch quatly

. Neduces M&MW@W%MmL% = packile.
/'4“«. Vo Augh S5A. Wnworn, mtm,md‘?,ml




cip s ' Bri S G O s A S et
"‘%,‘L“N"“”"JI Brand R T B R

| CCt 9/9s l £ 3e1-43¢ Poct -/ I | __ ,4.9 .

810

’

2.8 Kalatronshp Befween 30[/ C'Ompa.;/ﬁah { Fnginaeripg [opertias
- sel. Fa crbiowe cala, brnrledg, of the Compaoition tohelpful
hM”'{"VM/“WV anh/wm eg

//dloyop& > vou Lo UL o Mabrpsllate » MW
WG-YMW(thIIZ)

2) Howern, CWM,WA.& WMW%WWW
(a) l/wu_a,Am -hufau‘!dhoby. %mw |
¢ Quands : frm atrpe dnge, o Al Rilt ugs ( Rtk Alour)
) Comenting agente (€5, CaC0s, Bt/ ovidio, Rgoncs matth)
Cawas agfuga,ﬁq»b{-fmﬁo@: -»MMM% SSA
() Uouuly hawt pavonel Muntrals e mact ol
» Take 50-50 meniure vy s €
of Ao and clay } :Zt-v bk '

@) et of pou flud Conpaiba, ce. A,,w;mm,/cmufm |

(wadm/’atﬂ'-z)

3 //WEX PROPERTIES TO GROUP SOILS WITH SIMILAR
- ENGINEERING PROPERTIES

3,/ Objectve
) Want ptladindy prumople. Veados o oudon o cletumenes
13 The Som TypE } Then cm;ﬁwtmw
ond W, ¢4. M,{M{,

Ats RELANIVE STATE

GRANVLAR YOvua COLESINE m




qo
e
z "‘_
86l
i

3

3

&Z(

cee 9/9s Wit ' 4314366 Fort -1 - /9
376 ' _ 7/

. 32 Gfdnu/ar Jor/s
| 1) Sorf 7, ypz Uae paulwlcm,e. du.Mchm ASTM! pa22™

GR. aj——sauo . ~—-FvES Ao B3TM ( Jee Sacon 4.2)
0 3o 50 /oo 200 Steve No.
86; @) Smallest Size ( &IW hb)
N ok - Do o K- Firies ( 9, ~Mb. 200 swe = TSpnm
(%) 4oL ) Gradation (Redaded fo 42 range)
20k | - - Gt of thfarmﬁ*y , Cu |
O— 1 L | 1 Y Q‘:'HM/DM
5 2 /1 o5 62 o1 QoS N 7
) f"i_'D(mm) s wdll gudid
‘< 2 3'_W
2) A’a/aﬁn dfqﬁ Uoe Bl Deroidg, D (USW Tables 2.2323)
Vod 1o D S -2 "
Ratro Nl Qmax (0 07) 4 riax ~ Lmin
03 - | |
%o, ¢  + Coin (me. donady) vea AS7M D 4253
Vs 04'*—‘-' ( brabem am ol M;omdm#,lm()
<— Cppn (Drzlooy) amax ( men. dl«k\?) rta Asrm D 4254
0.2 | -
(pm fﬁtmﬂ»%tmd ando meld)
0o+ _
e Or >z 707@,61:11« s Dr <= 30,7,w,(¢m¢" ( wovyatnit

WWMMM
3) Empiiscal maa,m fn ?"M‘“M | |
- e Confse) = [Doom]” Ving gomd fo Love, fusly i donds
. e Sﬁldc &Mgmww ;mﬁuﬁmm;&(w

* Steve Mo. '4.‘: g8 10 16 20 30 40 S 40 100 M0 200
D, (mm) 75 236 200 11§ 035 040 0425 030 025 05 Qws Q0TS




283«
frdn d
RS
2

E

3

o

=
’?«

(CL9fes il ' ’ 436/~ 1366 Lort ZT+/ l _ pLo

3/96
3.3 Co/):z Sve. -50//5

1) Soul Type © Uae ﬂﬁ@récrg Lumit s ASTM D43/8
4 |

' Syspension A ato ot Tty pn on ntmeliled sl Parsg #d0 Sre.
- Water € - l ) " NOTE : &tfmmrmwww,,m
Confant Viscous 720 aut [oven ahm Can Atcluer. ) ;40 2/:@6
7y Behavior Cdn'lnwm‘; Qganie mathe, Smuckite,
@ | N
SRR LS fe orvides, tth.
< — = ligud henit .
Ws 8ahavior | © T ' SW Su & 20 9em* = 40psf = 2[/10
S \ Wp = plaste lmit (tehe butti, ot Loom lemporadm) -
friable .
- shorkage, tp mmmd% % clefrvm
lieort P&'AM (%6(47 0/32mm Yo Jla.
o |  Thnead of ont) -

| ) | XA Wwﬁls /mza/ﬁrm
'IP?PJ“WL'_WP“'A‘”\ MMI/OMM

i nin Ay B
e I,= L7 = //3a1£l/}y tnclex ‘ 1 = Zuem ( clay Frackem)

= (Wy -wp) [ (- ‘Uk 1) {1} 215> )n‘y)ﬁenwﬁwfyp& 2 %{1:3) % 100250}

| | ' : . Rbove B-Line > Inorgani Clays .
Casagrandds Plashicity Chart e g o it gt
. : : -Va?lcw'k » Tough atp
oo U . Balow A-Ling = Sttt Organic Soiks
\ . . VM7 ;"ud& 4o W—rUp
v Lower ovem drueat adengh
D Maiz. dlidei. ctasgor (580
@ i steckhe clagp (utf o)
Q@ Wk 0idls (Uhacks)
| © Mudflat cipeits (RE, tosoblne)

.o 50 100 150
- WL( %) . :

75 (%)

% la.v‘m' lkga‘/m"‘ Zaaopsf 175F = 10 75 = Joo kb = 1 bar
- . S 100kN 2




]
S
E
3
~z(

A 938 / 34/-/.346 ﬂm‘ﬂ -/ l ‘ pL
- 997

2 Kelatwe State : Uae Sheoa /‘/m/m? (current o, plus 95 arOCk‘)
| Mmm/—owmwawvmww

-
Vors V/fgm COm/oNS.s‘/on Line ( VCZ_) for 4 Saf 50:/ ﬁ
od Norm alby Consoli datedt (<) s0il B =}
'Q‘"l’?),' ( Ange plaghe ( Mw:mw}(c) nb/nmmkm ’ porous stone
¢ /
| llkmmam past vcrﬁca/ shress
Q-_\_/y (az 0' precon.so/:deﬁm pressure)
V,
: Hystaresis . ‘ o
26w : Overconsolydathon Kato s
for 1 e’
Seel, Oercmsoiiated ok ‘.0;"'" /e
(R SN
”!ﬂ 4. l’b‘ ‘ N ) - ; -
(ock>1) NorE: 0= T =0-u=

- effechi stress
 Comsolidation Shress , Gy (lag seale) '
3) &“P“““"‘ Cmda,\‘tmfa W@M

@) Gffent of conaetedadm, ¢, : SaJ‘MD/ (W&Wm)

b) Vrgn compusainm wnidie, CC--C/Q/C//oga' ~ olope of ver

Ce- 0.009 (9 -100)  ( Targagh § Aok 1967)
C) &mddu[ %MA&MM [etwy, s,=lekhy = 33/05;‘]
( k)= 1/C L,-a2)* [xemm/ etal 1483, C6 T 20(4)] }

d)l J#HA/JEP 4?«&*«.#’1 descgn. 3y, %/AJMOWMW% crheaus s0lo
ag, < S (OCR)™  CLiCH dlays S20:2240035 (Ladd 199)

(Aso e Shut 21) Snks bebmtpdms S5 = 0,25 £0.0S SD
.o - ' ’ m‘aatao _' R '\
- See Shet D2 | : .Iogw ’m

S -




| ece 9¢ | | f3e1-23¢0 Parf T+ iz

3
&
El
3
;1
y
&

8/96 : .
4. UNIFIED SOIL CLASSIFICATION SYSTEM (USCs)

4.1 Overview of U.SCS (ASTM 0 2487) #=Srave size
o % fines = ¥, passing #1200 (75u
S5 Mo Hodifiers -
"_‘ an L 8% Fines Betven 212% Fines
Soil Typaes | GRADATION DuaL PLASTICITY
<50‘/o - G = Gravd W:VQ// = /4
. ' gradad Use M= Sutty
- passmg —#4 : Both,
#200 S = Sand P = Poorl. ¢d, C= C/a)(Qy
_ §raded  syusm

M=-Sift - Below B-ling

>5'0‘/° Plastety <hart

Lo Co=Clay  Onfhbove f-Lie L= Low (LL<50)
Qs . ' ‘ | .
o O = Organy ~= dried ¢ gq5 W= tgh (LL 256)
#200 = Y1340 LU nef dried .

Ptz Peat  Mosty orgami matter

A-Ling: PT=073(Lh=20)  U-lim: PI=0.9(LL-8)

60 | T
PLASTIC)TYy CHART
40 -
PI=1,
%) |
| 20+
1

0 * 20 40 S0 60 8o 100
LL= w[_ (a/o) |

)




& 9/925

/e 362-0.3¢¢ Far? Z-

TSS9V

=

3

L]

3

£

=
%

4.2

4.3 /Qdmarks § Examples

| 1) Coarse Gramed ( jmou/ar)

£ 5% Fme, 03, GW, GP= a/,.a, /’nzz, raded Gl

7 SP-5C = Fonly groded Sund wadh elag

2) /:/né G/’dm;d (CO/)e,st) T - S

A-lire OL,0H = m.aa«m_ a‘? (cct = Lran, /d m;mac,)
o Blow mL, My = 0, tlacki. Stk ( CcL Ao plasks Sit)
A -bera

I3
Detfals of UsCs

Ste Shat E

100 -

,, 60
'M//%pdmlaW ({/;/)"50 .

Cu =D/l > 0rb /wjzm;ba,

o=

MW”;PMM% ° < D Ulog scok)
/< Cc=-(—p&&<3 ngfyulhy 9
‘ 0‘0.010 % m

* 127 Fines 45, S, SC ~ Sty Clagey Sard
P55 hFne £127 2 st clussifeodon. fon both Grocdate § Bluslenh

CW-G M = Wil preded Guaml weth setd

e On & e CL, CH = tran, fata?

OLOH = Afane Sbt (CCL» Lrtom, plastei oryansi Slt)

Fa Y >30], +#200; add "Sandy" 0" gravelly” %i&m—

Bot,
‘{15 29) +#200 ) add” i th Stnd” az"mlltymat"
dﬁé‘,&w

49. Sandy, At Clog <=} |
> ¢4, Lean Sctt itk geanel




U 1380-4.348 Purt T-1

 P(HO) 9% L5 7(406y G yy) 241u0(;

Bphie - zgs0nd @

24/40/4 D (8
1o urgLs0 ~—— ,
X#0)°% wﬁw 7 fov?w &S.SQ v\ . N.M\\\W\N,\. . u*..*uu:\wz
_ DA 172 /W IDA
‘ 244009 ©
*«20u %% HAyWN\Y\*\v\N\d\ - 2L1A0D Sy °
*w0) 90 825 By - 2411 Ay Oty
#(40%%0 ¥19 96y -2y0L (BHE/POHY )

. s opyss064/0,
8olr02y o APs gy 2pudguscy @&
. ¥ B2 R Y LT : m\

« 80fr5/y DY . .@ﬂ\\OMQ\Q*..G.¥\Vs AU\QDO\UV

= 3503016/ €) - 241170y 2/ ety

Bofrs vy ~ 8(yo)%% %5 % © oubn
~vodsppy Y @ 1 -dyuuvdis o @

(ssb/ ‘691 w1ty ‘hbopuiyarf hepy § shypy)
ﬁ SA(IS PUD SPUDS Ul DIUOP UNGD

_i 4O 42p10 of svf2s SPQUUInY (£)

5016 120D - DUDYIS
JoUI09
2411021045 L)
$0.s 92 -~ uoaug (@)
05 3y - dprwowyye m
2

2/6urs’) : |
=T TVR «m«wﬂodnﬂ puyowsnos @) - 24/UOSMODY %08 (21 G) - 2UM11O

SO [SIFFRS] SRS [SoNi

SNOJOITHVILTL _ gowﬂ%&.ﬂw_

! E ,BﬂO a k?m.Qz_QOQ\,\
2/ B - 29 2/8m ]
- S(rod)(wo'r> 1) sﬂ% ,,\W. uw“mww“m -Mﬁﬂ&o& 2, A o&.@w@o\g@
- 2¢1y0dy €3 24044209 20~ 2ny @) 0203 243/ ()
[SFLY- ._wlNu\ 7S BZLVHISDHA] [SITIX0 &ojﬁq m,mg_\xol_ SILYNOGIYD
IV @24 ' 40
SDOIXQ SNoJpAY
. /pdo
INITTIVLSAID [SNOHIYOWY
-S4l 727 _ : ]
SYe wszi 197 | DINVOYONI] DINVOIO
L1 - 2bug (i) 40 yhog L ]
\_«mO\OE\uuK /oS zzs ! |
1108 4@ UOIL180dWUO ) 118

©



ore s.\\\\}*ou\w“w\

M.W.M . .v.\.z.:\ob&
_ . 28 (P 9
W&dxww £ n. U\w\\kﬁ% . )\\%QUV 2640y> 2304unS

JOPA OJWRICY  jorvuiy

w.rQf
tyes AMV .\Qh-a\s v/r
D A 4
PPVYS £ 40 2 = IDAoy frupy o DIIO DIOfINE Dif!

=232 (2) -
* dv> 28udydxYD vorseD

2200 * 4,150

PYVHD) & |OIp

Syavys [osp

)
wiof]oBeys  Apsudp u%.\.o..\u (
sO1x BN

oz,
— “horasiyew o) °% 24/49(Y43
Luays Tadp bw ..N\. id ..u..\ - mﬁ:\nnw fu?ﬁ\ w) ]
Fandaron . [052-00% | Tevet 1y 5, N 2pruoyytousguoyf
: Aoy 1" pou n ‘ 8 “B ) T wnipog
. . -2 u\%b.n.s0> \LQE Y QONQ Nah..\m ' : .
Q\< — OM.I.h Q‘ o ﬂi ury) M § \ A
Ler D, -
7 52 foopuoss | 001 vt horow == %% B[1v' 17 | (oo1ew sOUPARY)
oog | 91F P72 Sy FVIM Ty V(o) 20/ T
S SLO | _oou| sS4 MG B [ _ zu* 2y '6u oy = 3P0 V) Y
U
) oS5/~ (@-qu /)
- . R =4 . 8y
oor | o7 | »%s2 S2y0/4 %n\wwﬂ WY B d \Mm \ﬁt Fruaya)%% Sy .WN. 2441/ N1LUIDA
W=7 | -0 | Tse TP Yoo o~ oy =72 1v 6w
. wyk)
: Jo0 N5+ ) o2ros! B i (oo )
-orouvod £ ) /oA 09% [y Aoy
‘ o | ow M\ Aokl dtd %w.”n\u.w«gk m\tuwm_&.\ Mo oLy v )y 241A0ISTY
2¢ | ooz - _ 2 ‘6w
b0 /oA 208 + K = o//D
< /| or-¢ s\?u\“ Aosq wipuog-y _ p ° M.é\&o\o eIl o4 WA 1/°H
.ﬁ_ w| zee| o- Sapds 2009 o¥ onpoup Ay
T~ 26rv) 1 ~ s b
N3 3 . \\ €297, wS.\k sd>>xD 8 4 , vy
: 0 . 2/~ oo\vn.uQ | royoy 24090 Sl ) o/ 4...«.4.\#?3 N.\. .
2 W 9 |os-og wZ0'*@0 e (coswr s m& wo)°o
X €2 Yy ~ /
i | p%-5=2 e mﬁchwema : ey y o/ PO | o ey
~y ~ oU0B0 XD Ao , .
z/.m oN 2/ | sr-< € im\.m.uh / Amoi\mu.& UL 1fSQrIS [Qq UWAS \\NU .\.\Q\V
. - . > Qﬁn\ha b5 uipuwog \A\ ISUDO ga\ n\LOEOW\ \QL\N\ U\v\.\ Y
OoQ
. 2 & OO/ A.m.v Wﬂv : a3hopa2pu) L_ v&oy )
e |sEmps) LY 0
QS . o 539 224448 A . y
JOA D vs @ . \AQQ\O UYID/ 100 225
ﬂ’u y .lh s\ § . 3Q .
| - burmvutbug 11115 40 4 vo OLDJ
sb/4 Rojo vowwo) |
7 "/
s s o S)04 DUy



- eeL ey A300- 1366 Part F-1

| Angle of Internal Friction Vs Density (For Coarse Grained Soils) |

45 : z
¢ Obtained from effective RGP
stress failure envelopes *‘_\J, -7
approximate correlation
40 | is for cohesionless 1‘\"/3 o A
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Correlations Of Strength Characteristics For Granular Soils

Adapted from NAVFAC DM-7.1 (5/82) p 7.1 - 149

Friction Angle {Schmertmann 1979)
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Liquid Limit (LL)

Coefficient of Consolidation Vs Liquid Limit
Adapted from NAVFAC DM-7.1 (1982)

A- Line

oo b BeiowlAbove Source of Strength Data m
° = O | Field CU/GI’?: Larsson (1980)
§ o) O |Lab CKoU Tyye/0yc:Table 4
= T % | X |LabCKyUDSS t4/dyc: MIT a
o0 O
2 " cu/op
@ 030 | = * -
3 ! i -0 Note: Cy = Sy
=) - .
= X Undrained shear
s - %
g 025 | * g - o Th/Ove strength for design
5 X (stability analyses)

— (0] |
020 b— ——IIF ﬁ—_ % * X Tave/Ove
’n% X Note: Linear Regression
Lines for Clay Data
0.15 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90

Plasticity Index, Ip(percent)

Comparison of field and laboratory undrained strength ratios for nonvarved sedimentary
soils (OCR =1 for laboratory CK,U testing)

Adapted from Ladd (1991), JGE, ASCE, 117(4)
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" Shale Compositions
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Peak Strength against Effective Normal Stress Relationship of London Clay
Sample from 35 m Depth (Data from Bishop et al. 1965)
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Relationship between Cohesion Intercept and Preconsolidation -
Pressure :

Adapted from Mesri & Adel - Ghaffar (1993), JGE, ASCE, 119(8)
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TABLE 1 8o Clasefication Chart

i . Soll Classiication
&
Ciriteria for Assigning Group Symbols and Group Names Using Laboratory Tests: Group =
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hﬂ:ﬂm-m 1900 T 3 A Cu < 8 andfer 1 >0a> 37 & Poory grced sana’
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T AR Lo e —— Pl <= 4 or plots Balow A" e ML Emeie
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Plasticity Index (PI)
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40 7 N
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30 SOLL
7 & For classification of fine-grained soils
, 7 &O and fine-grained fraction of coarse-
o . .
$ / grained soils.
20 y; C / Equation of "A"-line
/7 Horizontal at PI =4 to LL = 25.5,
/ / then PI = 0.73 (LL-20)
10 > 4 Equation of "U"-line
7--- / Vertical at LL = 16 to
4l- /  CL:ML 7 ML or OL PI =7, then PI = 0.9(LL-8)
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Liquid Limit (LL)

Plasticity Chart
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