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'-.21$. cJii g;j .so -3

' mm 0.33:0.01'(967-r.000)

.rl+ srj a;J+ 200 oJl& cF a.;J jrc -4
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mm 2.159=0.0001*25.4*(1650-2500)

n$-., .ro: ,-!-l+ ZS 'Jl& Llfr C;r so -10

mm 1.841=0.0001* 25.4* (L77 5-2500].

. J* #l rFr a- alL !i -11
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mm L8.22=O.772-L9

mm 1..46 a!r+ JlrL: a$-,r .j!-r aFj| 2OO 'j'l!^ J6 e;r iic -6
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-.rl.r!.j a$-.r c,r: ai.5r;. 800 .j)i- dn e;J Je -8

mmL6.57=2'425-L9

mm2.3164!Jaa -.rl.ti.i a$J sA., !FJ-d 200 oJhL Ji5 C;J )lc-9

B.6a=2.3L6-I9
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858: Jij'r'.s'l] alJ

121.2- J'ixl 6. a:jj
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mm3.396:0.002*(802-2500)

+$-.r .,".3 ,!e..r ZOO .Jl& Ji3 a.;J ric-8

mm3.282:0.002*(859-2500)

+$-.r srr .!-l+ 50 .lJn cJn a.;J Jc -9

mm3. L5:0.002r (925-2500)

+$-) ,r.r-, .!_l+ ZS .Jl.iL LF C,-aJ !c -10

mm4.99:0.002*(1068 2s00)



LJ^ gl r-P3 P:c 4l1s $! -11

mm 2.584:O.OO2*(1208-2500)

iit ll dL., oi urc di$r cr rjl tjs e-g u1 6i3r''i gll!.)i ':'t''A

' -:iJl5il aJrldl $|: gr dll!3 mm19 dRing)

j!e rrl i.l-! -.s:F-tt tb:JYl =zHo

Jl+ .1lr JG qtl s9; 1c aJL ,r!-1

mm19=0-19

cil+ 9J mm 0-794 aL3aa Jl&J i:iJj 25 'Jl& Ji: e..J $c -2

mm18.206 :0.794-19

dL 9JmmO.924 4J.jr+A Jli-r dJJ.50 'Jl& rJi 4-3 rie -3

mm18.076 =O.924-t9

Gl+, rarmm1.032 a't3;r.;l:L.e ;i3+ 100.J1& d. e;J $' 4

mm 17.968 :1.032-19

qils 3a3mm 1.2064!j,'a Jl&J ni-.r1.r 200 .Jl& cE e;J .:ic -5

mmL7.794 :1.206-19

.-r!y 93mm 2.144 a!.p _.jri._e dirr 200 'Jl$. rJi! 6;3.sc -6

mm 15.856 :2.L44-19

ql.,; .5a mm 2.692a!'5aa.'1lri.j cFJ,Ji 400 'Jl& d6 e;J .!c -7

mm16.308 : 2.692-L9

,+tJ 9aJ mm 3.396 aJ"jll Jl:r"j uij1] 800 !Jl& cE e;J $e -8

mm15.718 : 3.396-19

.,!.) 93 mm3.282r!sa -)l.ri"j dJ,Jj 200 .Jl& LE e;r ljc-g

mm15.718 : 3.282-19



.JJ 9r mm3.15a!raA.JI)LJ aFJr! 50 'lJ& il& C':J sc -1'0

mm15.85 - 3'15-19

' cJJ 93 mm4.99a!jaa Jlri'J C;-9i 25 bJl& Jn C;J !o -11

mm L4.0L - 4.99 -19

J-; 93 mm 2.584 a!.11a JII!.J q!1+:n:,J^,rl rjgj.,ro aJL o! -12

mm 16.416 - 2.5a4 -19

-irl. E$ alir..ll di].rj 4n ol3;iJl 6l.,fr.l &.; 4.r.Jill !i!& s. t'/al

('tJl :.iEs*Gs*ring :-t--) / q,ijiJl :iJill ajr :2Hs

(l*2.47a 44.18)\l 17 .44=2Hs
mml0.7:2Hs

c,lJi.e oJ+ $..aI I J\ rr- (* €,lJ+ll p;. X-ll .r+ ;,.Jlt ,/ c,lJiill ;-!"'i sr ' '' t

-:LlEIl i.lir..JLr e;g. ,il!r

2H \QH 
"-2H ')=e 

o

rjn gl +il;l d+! sl9?jll r-t ,r aL.isl-L

0.77s=10.7\(10.7-19)

.iL .lllr air+ 25 "Jl$ dl6 4rL:l :o ,:l3sill a-; -U,;-i -2

0.7014: 10.7\10.7-18.206)

Gls }A ari ej 50 .Jl$. dA 4L:i b,:lFill a*; -. U-l -a

. 0.6893 : 10.7\(10.7-18.076)

ul+ -*.l c!-r+, 1OO .Jl& il6 4iL:1 r! nl-r+ill a-""i -L,,:-i -4

0.6792 - 10.7\(1.0.7 -r7.9681

.jl+ Jnr cij,, 2OO "Jln LE r-iL.bj + c.l .+ill a; -. t-.^i -S

0.6629 : r.0.7\(r.0.7 - L7.7 94)



. .:!,r 9,9 c!* 2OO '-llrL cJi asL:1 4 '"rlj;iil e;-u -L;'1 -6

' 
0.s753 - 10'7\10 7-16 8s6)

,,.LJ 9J a:J.J 4OO .Jl$' ilS r'iL:l r'+ ':lFill 4+"1 -Li'l -7

0.5241 -10.7\(10.7-16.308)

lJJ 9r ulji 8OO.Jl& Jn alt;i '-1 ':l .:ill r-"'i -L'':'1 -8

0.4583 : 10.7\(10.7 -1'5.604],

cJJ JA-r ci.51u 200 .-11$ Ji arL:l .l'.1 .:l .:jll 4""r -L'n'i -9

0.468: 10.7 \(10.7 -15.718)

c.'!j JA: da,50 JJ$- JG a.iL:i )+ c,lr+j'll '1 t -1",:-l -10

0.4813 : 10.7\(10.7 -ls.8s)

++L.l rro.r ,J-p zS .Jl$ il6 4iL:1 *i ci cill 'r "'-L;J -1t

0.3093 : 10.7\(10.7-14.01)

cJ- gl .rj-. r,:o all- ,e! Cll;+l er."j aL,:-l -L2

0.5342 - 10.7 \10.7-16.416)

e.r...!,lt ur or.e..dl 4rl+ill 4+sj lit .j:Li f_rij ij|3lll (Jr drJ & srl c'lJiii 4,J-J rL?.Jl ri
-:alJtill drL.Jl cDlS O. diliJ €JrrJ'll g,. ltu s43 a:*si

gPY"={le Ao- e1l\11+e Eo) * 100}

= {(0.6629 -0.s7s3 )\(L+0.6629)* 100}



eo:-qil:' 9r c,:2OO .-llr!." d6! d.J:ll d c'rlFiJ {^!

ef:-qJJ 9, d! 2OO .Jl& J6! 4rJill d qlj'''ii 4i'"i

Specific GravitY dl '-',.l^

858: rFJ. d$l iJ

120 7: .Liill C- ajjr

28ldl 6^ e:-;l,s 4+;l

127.6=eil.:-+soil+ .Liri e. rjjr

Gs=
Ws *Gt

Wbw+Ws-bwbs

10
0.9

a20.7+ao-727.6

:2.9

:.',rl'.ls$ & %2o4il;1 i....dill i|rill

.qrjAl .J. 4Jj o-). d1+, U^ill ,..r4-9 crlliSl erolo2O ta;lc . ;rl^r, :a 
-a.1;! 

5L

-: mmJ JLpll trlJF u- dr"F

.2$l ;.i.r r(&Jl *r -r Jt{-Jl 'o,lJE -:!Kll jl.(+ll .6'lJ'i)

,a"E 
.ro., .!:+ ZS "Jl& Jn C;J irc -1

mm0.26:0.0L.(974-1000)

4ri+ s^J aili 50 lJhL cE e;J $o -2



mm0.32=0'01*(968-1000)

-i+ $o-, .iJ+ 1OO 'Jl$ rJE 4-r 'so -3

mm0.51=0 01*(949-1000)

arl+ .rr: ci-+ 200 6JliL Jn C;J $c -4

' mmo.69=0.01*(931-1000)

n$-., .ro-1 "l:r 
ZOO 'iiL LE e;J !c -5

' mm0.48=0.01*(852-1000)

:rL-., ,*o: ,-',;3:+ +OO 'Jl& Jn e,;J ie -6
mm1.76=0.01*(824-1000)

n$-.r ,;: $a.r SOO ,Jl.lL tE C;r jre -7

mm2.37=0.01* (763-1000)

++LJ qro-J 
"F-;rp 

ZOO .Jl& dA e'b3 $c-8

mm2.24=0.01*(776-1000)

+tt ,ro-9 .!9 SO JJIL JE C-:J .ljc -9

mm2.14=0.01*(786-1OOO)

, .$J $"-j rjrp 25 .-tl.ti" dE 6;: :- -tO

mm2.06=0.01*(794-1000)

c]^ gl r3o. 3 arc rll.- $! -11

mmL.86 =o.o1*(814-1000)

i3L.! .4- .. 6i t-le ,jlifft Cr rJtu Js e+l + Clr.ill elilj -.1,,A

-:1,'l. Ell ;lrLll DE ,.r. c!i., mm19r (Ring)

jl-e+ll ".,1J! -rriJill tinJtl =2H"

r.JA gl rFJ elo alls (''il

' mm19=0-19

mm 0.26-il+ 9J a!J+A JIILJ Lij.,i 25 lJlri^ cE C;J $c -2

mm18.74:0.26-19



mmo.32 qil+' 9.e alajar -.iri.j al3i 50 'Jli' iJii 4-: so -3

mm18.68 -0.32-19

mmo.51q!1+' $r 4!j1il JIJLJ ci3f 1'00 'Jl& rJi 4-1 r:o -4

mm 18.49 :0.51-19

mmQ.69qil+ 9;,6!ya -11&j uij;r 200 .irL dA C;J $c -5

mm18.31 =0.69-19

mm1.48qJJ 9j a-tjaa -.;lrLj aFJuj 200 d.;l& di: C;J rjo -6

mm 17.52 :1.48-19

mm 1.76 t:!J 93 al;4r ll.ri..i cF.54' 400 'j'li. J6 C;J $c -7

mmL7.24=L76-I9

mm2.37 q,!J JAJ al"J|A Jl&J OiJ+ 800 ,-11:L cjfr 4-j :i'-8
mm16.63=2.37 -!9

. mm2.24.c.lJ ,^-,atr+r,1",,trT;rr;I;lJ t

mm2.14 q.l.t-J 9j alyar -1l.ri"3 g:J,j 50 .lJ"lL d6 C;J .$c. -10

mm16.86=2.14-19

mm2.06 qJt -*.e!gr -tl.li..; n:Jci 25 lJlri. dS e;J $c -11

mm16.94=2.06-19

mm1.86 q$J JAJ abrA JIrLJ qit= JAt cJ^ gl rj:3 6re alls,r.i -12

mm17.14=L.86-19

-;JEll 4li,.ll d3j-j 4n cJJ+ill 6l.,g!*l ui r.r;Fll dI^! !iL,,.l

. GLll tulKrcs*ring a=L-) i diiJl :rJill OJr :2Hs

(I+ 2.47 * 44.18)\l 17 .44=2Hs
mml0.7=2Hs

-rg



el!!3 otjFs o,Jq rr"a$ 1t.!ll rrs s'le drl}lrij p' p-a +r: !-ltl (,! ctlgrjll t'*Jj e' l"l5l

-:41Ell al$r.ll1 e;r,r

2H \(2H 
'-2H 

)=e o

dl+ .9lJ Ja +rl 
a.lLbl aJ,! d,l .+iJl 4+^n 

'r. 
!'"Ll- I

0.775=10.7\(10.7-19)

Gl+ :r-r ci.+ 25 ,Jl$. LF 4iL:l r+ '-llFiJl 4+'"r -. L"i'1 -2

0.751=10.n(10.7-18.74)

.jl+ JA $r,Jj 50:Jli. qJs 'oL:l .r.1 *l .+iJl ': ' -L;.'i -3
0.745=10.7\(10.7-18.68)

.-iB rat r.j:l 100..-tlri. rJE arL:l .b cLljq'ill q; -. U,:-i -+

0.728=10.n(1 0.7- 18.49)

.il+ JAJ a;J+ 200 .Jl& dl!: arL.ai &J 8lJ+ill rg -. L;'1 -5

0.71 1:10.7\10.7-18.31)

+r JAr fFlJi 200 .JhL il6 4.iU:i + d,lFiJl 4,..,i -L,,:-1 -6

0 .637=10 .7\(10 .7 -r7 .52)

tJt ,o, iirr 400.'Jl& dn aru:l .r- ol .+iil +u -U;-1 -7
0 .611=10 .7\(r0.7 -17 .24)

tJJ 9r dip 800 'Jln LE 4.iL!i rr ole'ill ai,r -. Li-l -8
' 0.554=10.n(10.7-16.63)

.,.LJ JAJ JlJri 200 'Jl& Jn 4iL:l l!,:lFill r-'.,i -t,:-i -9
0.566=10.7\107-16.76)

q.!J JAr (Jjj+ 50 .lJJ!. iE 4.i1,:i + sl.+ill 't .,t -l-,,i'l -10

0.s75=10.7\(10.7-16.86)

+,'1"-,, o"r ,-i:r Z5 'JllL dC 4iL:i *i cie.ill 'r'.r -l-;-i -ll



J^ 91 .:3;, ,:',

0.s83=10.1(10.7-16.94)

af|' or oljJ. I 'r"t '-'rf-n-l -12

0.601=10.7\l 0.7-1 7.14)

rr...!11 ,rr 0r3r.3..!1 4r.Jl+{jll .u.,,j -.l,t lr ilii d$l iF d! dS d !3lJ'?ii a+i rhll r'+

-:a;lEJl eJrurll cDli iF 'iliJ ':lrrJl ap ajti ol3 i:-+ll

CP%={(e Eo- ef}\(1+e Eo) x 100}

: l(0.72r12r-0.63738)\ (1+0.721 121)* 100)

=4.865

eo:-eil; 9, 6i2OO "Jl& cj3ll a,Jijl ; ,.ilFill a+,j

ef:-+J J^r c.t: 200 o-.)l& Llill diXl ,,'5 r,lr.il. I 4J-

Specific GravitY dl +L.A

438: jr:<Jt i.r

1L1.4: l"ijll C a.rjr

"28: liill C. ajJlJ- LJr

118.3: Lil-r"+soil+ l.irl e- ajjj

ws *Gt

* 0.9

Gs=
wbw+ws-bwbs

10

111.4+10-118.3

-10



L qt,,!il- Er!49!$

i; ^td ,,, .- f.iL;!l .r,.1 L3 :-il^;'!l ,JS 't "lll +j! so3 Ojit -. U- F

.Uq 
","$ !l!l ',':.rr 

o6 .-,. )+ il-:>Sll ai.j-l asr B'S L377

urljlsll ;-iL;l J!':'rrll !-i!,9.C1 nir! sJE! ..J-+lt -*b: '(Head, 1980)

.iil-;)l r'13

.:.iL:!l ),.tr rCAlSll i-iL-l d,! l+."-ll !J,il ,€er'! r.tj:ll :ci:t+

Specific Gravity Kaolin %

2.47 0

3.103 5

2.19 10

z.v 15

2.9 20



The srain size Analvsis ,'^€l! JrLill

6{+ll Lrri.ll 6l: a+-liJ i'Ji! d'tt+'ll ej-i e'i)J qt'+Jl tlC'ill J's i

Js*Lll yl+r .(Head, 19SO)) B.S 1377 li-lll ''-r. j lil;Jl i4.l!ll dsi-lr (%50)

poorlygradedar$il;-!.sqLj!jtec}snrL:&Jl:'rJ;ll\r+Flla:idt(r-3)
kl oC c+Jl lrslr '(Unified Soil Classification System USCS) ' r,: ^"'tt 9*I sand (5P)

ConsistencY limits aljill rJr'

.(liquid, plastic limits and Plasticity Index)

.i-"rjL i. $ll .4.\'Jt JJ.jlt ( 1-3) Jr5

Grain Size Analysis



43iGl rr+r OJ" 3l3l 4ll':l dF ":'l-l'.*'$ 
el."i dt^rJt C 'lii

.1L"LJ 4!'i- Jt-Yl eiui.F'i'" iu 'J'+-Fl .,,ll -' Jr+31 'r- .,lo

rjrl:.I. I xr: %(20-15-10-S)'',-:ll a:iul r'-;3 oJSlSll AL:l J! (Load- Void Ratio)

- .\-LJl ,+r (3-6;4J3(3-2)Ly Jls'i)l J'eln t"s'+Jl+ill '$ e61:ll (3-6)tu"$r(3-2)tr'

J.*11 ,,eh:. ircljlsll arL;l :-..9 cJ+ a*-,JJ a'Ji! ( Void Ratio - log Load) pt 1'1u'!

.-,\ x! ,J!l-, uJ3lsll '4rL-l .=- e 4Jr1J{,)l(3-7) ds'i'll -x& t';p aJir#lt A'L'{3-7)

.]-r;.j.Jl !-,++ll qJJl 4Jl{jl i+-l d q'-'il qj':'gt $^%10 a*il

.4ljlsll iiL:l d+! (Load- Void Ratio) .al-u fPr -Jt-11 ejEj : ( 2-3 ) Jr+

eo 2Ho Jl J$
Dail

slelJill
4jtcill

dl."rYl
;il,.:.tl

o.775 19 0 L000 0

o.759 18.83 o.t7 983 25

o.754 18.77 o.23 977 50

o.744 L8.67 0.33 967 100

6.065 o.73! r.8.53 o.47 953 200

17.4 r.o 840 200

0.608 L7.21 L.!e 82r 400

0.s86 16.98 2.O2 798 800

0.599 17.LL 1.89 81L 200

0.758 18.82 0.18 892 50

0.683 1.8.01 0.99 90r. 25

0.694 18.13 o.a7 913 0



0.00/o Kaolin

0.9

0.8

0.7

o 0.6

= 
0.4

0.2

0.1

0

[*ffi@

10

Load (N)

!'r+ ) \-rJL \>dl ( Void Ratio - log Load) J.rlt ri,rlly' - :rLL.dt lt-l ( 2 3 ) JZ^

'( url'll t &Lt



.( %5 ) ,.igl3lsll :iEl r';(Load- Void Ratio) ':'1-u a+"i -ci-'tl eii! : ( 3-3 ) drr+

cp% eo 2H" Daildl'.xE slelJlll dl,arYl

9.775 19 0 2500 0

0.755 La.78 o.zLU 24L4 25

o,.746 18.69 0.3098 2378 50

o.729 18.5 o.4927 2306 100

3.7 o.704 L8.23 0.7645 2L99 200

0.639 17.54 1.460s 2L25 200

0.602 L7.L5 1.849 t772 400

0.549 1,6.57 2.4257 1Eq/'l 800

0.559 16.68 2.3L64 1588 200

0.573 16.841. 2.L59 1650 50

0.603 17.158 1.8415 L775 25

0.609 77.22 L.778 1800 0



&lAt \4alt &r! (Void Ratio- log Load) J.rlt srlr/ -:rl^l,.alt \'-i ( 3-3) JZ.

'(7o5 elltztt

5% Kaolin,

0.9

0.8

0.7

.-0.6
- u.J

=0.4

0.2

0,1

0

-+s'lrao1!

10

Load (N)



.(%10 ) ccjsll :,iL:l q (Load- void Ratio) c'LLJl a+'- -d'^!l eilii : ( 4-3 ) dr\

obl.Fl!

4jl.{ill

dt^iYl

i-il,:"ll
Cpo/o . eo 2Ho dl..JFDial

0 2500 0
o.775 1.9

o.733 18.55 0.448 2276 25

o.721 18.4L 0.584 2208 50

0.703 18.22 0.772 2IL4 100

L.22 0.682 18 0.996 2002 200

0.649 L825 200

0.619 17.32 L.676 1662 400

0.564 16.74 2.26 t370 800

0.575 16.86 2.L4 1430 200

0.590 17.o2 1.98 1510 50

0.598 L7.r 1.9 1550 25

o.626 L7.4 1..6 1700 0

:



'10Y0 Kaolin

0.9

0.8

0.7

Eoc

= 
0.4

0.2

0.1

0

tr-lo*'!q;

( Void Ratio - log Load) J"..lt s-rlr! - :rl^LJt \' r ' (4-3) J4-

.(%10 lJtelt &rrt) \++lt Erll



O.l3lsil i-iL;l q (Load- Void Ratio) 61-ul i+-j -Jt-!l ej!,r : (5-3 ) cirs

.(%ls )

dail dl.r,-
mm sll

cJtl.Jlll
lri{jll

d^'il

tiL.b.ll

cp% eo 2Ho

o.775 19 0 2500 0

o.701 \4.2 o.794 2103 25

0.689 18.07 o.924 2038 50

o.679 17.96 7.O32 1984 100

s.27 o.662 L7.'79 1.206 7897 200

0.575 16.85 2.744 1428 200

o.524 16.3 2.692 1154 400

o.458 15.6 3.0396 802 800

0.468 t5.77 3.242 859 200

0.481 15.85 3.15 925 50

o.309 L4 4.99 1068 25

0.534 16.41 2.5U 1208 0



&lit) rr..{rrt &,lil (Void Ratio-log Load) J.,lt stlrl - :'l4Lalt \*! . (5 3 )JZ.

'(7o1s lltalt

15% Kaolin

0.9

0.8

0.7

.9 0.6

= 
0.4

0.2

0.1

0

10

Load (N)

.*x1*:



.(%20 ) l$jsl irL..l &.t (Load- Void Ratio) c.,Ut Jl a+; -cjt^!t g,l5 : ( 6-3 ) J-ri+

Dial dl J# i,l_ l{itl ,:,trlJlll 1!L:..11 dLatl
cp% zllo

0 1000 0
o.775 19

t8.74 o.26 947 25
o.749

o.145 18.68 o.32 968 50

o.728 18.49 0.51 949 100

4.31 0.71.1 18.31 0.69 931 200

0.637 L7.52 1.48 852 200

0.611 17.24 7.76 424 400

0.554 16.63 2.37 800

0.566 76.76 2.24 776 200

0.575 1F.86 2.74 746 50

0.583 76.94 2.05' 744 25

0.601 t7.74 1.86 814 0



&l,"t) rr..,Jt \rr! ( void Ratio - log Load) $^lt s'rky' - :'l"L'Jt \*i ( 6 3 ) Jai

'(%20 oJislt

x*;;



.i-i\-:!l +r !"i31s1 f-iL:l dP !'d' 1 !-ill (%) !J!e!t I ( 7-3 ) rJ'i+

. &la!t s&, $Jrlalt &l;t J,l \+eJL qrll (%) U\"i!t ( 7-3) JZn

0ollaPsibilitY

Collapsibility Potential'

lt q,ryoryit*Cl

10,

%Kaolin

-'l
: -l
I al

=
';
_a1



ci!,o:ill g drLr. l$i.,'il

Conclusions & Recommendations

Conclusions di.r. EjisJ!

.(%50) r.€+ c,++ll 1+! d'-x!l dl: L-Fll iil:. d'j":J-"J iri;ll dli:iJ -1

Poorly Graded tr & /r (sP) e.l, dr k,l rJ iill :rJill s'J r\:Jil J+ll -2

'Unified soil classification system (USCS) ' "r' -:

i,+sjl i:AL!" -.rfx iifn" ',' "tl &lisll al$i-l+ LJSII iiliJ aJ--ll erJl'll !+61 el -3

..4+J.ll ,+J.F er-i (3lo i'iL'l 'orLJl Jn'L J slti '=a- 
rj4 grlll lJiJs)l

J,-lll J" s3 i+:ir 'LJl s9 c,'+"ll :'.lll e:'{ I,J" ..l lrJ'll "e-udl 
a;-il$)l i r^ r4 -4

..rJ,I -UJF ,J+

.jrln s-xl;i pj e/"( 20 j 15 'L0 15 )d,'!3lsi d' i'i$!" '" ti i-"J 1'il eJ- 
'l 

-5

: rJrjlKle r "'c':K Cl: 
-!Jlr*r!l d

Kaolin %

CollaPsibility
Potential C.P %

0 6.06

5 3.6

'10 1..2

15 5.27

20 4.3

*')r



!-Fll dr+,-: ,,1. rJ+ u. !.!*r .ld tlt-':';.)tx ,t::Jt (%Lo)Oilisl i-i d'r*!i -6

aj !x i+J.!l 3t+p ejji (Jlo iiLs"ll;)LJl 'nJ-':" 
L oJ3lsl ots Jt !+Jt ":.,,*:'

. g*J.I :.bl :- 1r;ltt f-EJ+ tri cjlr..ilJ '& "L ',J"+

Shear ,-!li L3|L & c;;1 u-lr: J^'j'll 4'i' 1J.. I i-13:ll 6;-.1i osJ Lr'-r'

d J-Lll J,rll 6!'cf ciL;l "+j ,-ulSlsil a'iLal &! s'"i-J +Ji! Strength

' (cr O) uFill cJ-r'-

.:;p ,,, -,r L- dn" 
yl J r-nJ3;Jrij &.s-Fl tb JJ' el)5"1 OSJ uF-2

ecomme!da!lg!!



REFERENCES Jir..ll

ii'r- -Yl iil..'"$

#*Y;$*#J^,1tffi'3ffiffi#r;}fl 
ffi ffi *T'

IlHit'" ,tn*gr YTuul 
orsoil laborarory tes(ins' vol' l'

i:?H,iii:l'?:x1!:'"fr ls,l?i,'',1"1,?::':i,1i:ii::,''
f lllll,il,'i,,filii,,,fi H""i::d:ffi :Snlffi ;f,'5squs5oi's

*ni$#;++$ti:t';ffi 
,#qn:ifl.

Iltilil?ih[lifl l;il:t^in1#[:l;Hf,l":[""'.'"',]il11'
with emPhasis on neural networK a

l"3"?il^,iil:iilBi':3;.** Soir of rraq", Ph'D' rhesis' state of

i:iltiiifl f; bff l?#0"-* t *ir Behaviou/" rohn wirv and Sons'

a+ *$ '.rlg'rll

- lrdiCt erL:,ll *I'!'"-l. l -''r=-l +3' pS +- dl'"- 'rl

JJJ. !r^,5 cjrto :.-l rj:i tr e F t'i^ ' J'-d 'r- iJt- a'-t 

1:

. 2009 .ar+rr63tl i-'!rJ! 6leLtYlr eUJf i-'$A a"! ' l"- r-:

i-l1e c.u.\:jl!1 ehi:-l-f +-J. ' I !J:tl 4+X" ' e'f +- cE-- ') -z

.r31r o'L- ->-r:l-F t'ltirc;c!-,)4 tJl' tl' e -n.', t-l.)i- '+-!i:t

2010 '1J+ir53ll r'*\-lf- 3le!'l;)lr '\:Jl 
r-'rir 3'"s


