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,j'.ll d L-..4J't tli eF, rltJl Alr\,J C-lr dS$ qi+ll r;-j!t "ii;
e-i,*ll Llil ,Jb! dlf_r,,,jll ..rr d-lJA ,+d .t_rr_r- snjr OtS hl . {r+J,iill
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. ii.,glt , r. ^rt. el, elJl

Jli.r.J elJl .,1' .,.. :tt tlrii-l ris 7o86 1+"+ & LCI Ol eJEjlt ,: \cl:l

d4l cl'-bj L"K | .rK:-,-jj.l .rA dCJ e.LJl sle isJldll c,ts+Xl tlrit-l b %83

. risl &,Jc &-slll



&)|

F
ffi

k



dJYl d''ill
(lntroduction) : L$Jt 1-1

# rlc !n 4"jojjj !n (:u*tJr cr|j.rp.r:r p-!i" ,L dUiJt eAt u. ul
sli-lj. l.ali il:.: .iLU. Jl"iit OIJ:yl CJ:4 ,J r+ tuJ. 6ti-tJ! jf.S qr-lJt

. laje g..;LJl "tij) dll !j!
'r.s srlt (soft clay) e-!t all u," fjrSiJl i.r.jll ,o.r tJSLr,Jl a$ *l u.
CF,.l..il' 4+jll d" erjll riA d!".Jlrr.l ejlt *,r,.rLrj.y*tf#,:

: l.aju Ltc rJJ*r rFjt ljillt iJ.JlI . rJJrr is-J .
OF: (mm0.074) 200 CJ drill g. la.Jr:l .4 sillJ i.cljll ij+pJl L.jll

(25kpa) + cJlt &;,; kl o-illLru.
: !+*l iJFIF tuir -.ijl ixul c-i*i o

(%60 - o/o90) 
sJt" ,i/- .ei* -1

(cc= 0 19 - 0.44) !I!e 
'.,l"" 

li,5l drlj -2
. kn/n'?( 20 - 40) c* g:l* i:!lr d-r.ll .+ -3

. 4ria)l ciililjYl L ..-i: swelling ejj'tiljl (:J\ cltAl cllua -4

: dljll (J'i lil|iall Lr..rill ErjJ! 2-1

; elll,,Jc' dLt riU-J,.,r.jill d!.t. dr-,{ d 6,.iJll{_lLlli.r_jjl .r-3!

-30) f; ,.1"L* ii.LiJl on e! FJll &Ul gi.-ir-r : j.ilr ri .ijJl d*!11 -l

!t*r Jr ijl.tr r-. rjl (:'lE lin-aj Ol ,.s+ d.lrl 7o(50
, ii. ' ri..L il-Ji. Jt iilt: i+! q+_i 

er|-, : ,rb LJS d Fjl O+ll -_
sJlyl

; oU.J ls. -.pa ,rlc LJS iJ.Jil qjr"j*ill draLJI .r:+
o/o(4o.5 - 29.5) o* g-rlyr urtJl .e;r,Jl o

Vo(49.5 - 24.9) cx E.:l,.r! iJexJl r' o

%(29.6- L9.9) e* 611-;F: tu.Plll .u o



: Aim of studv FJJ&ll eira 3-1

1.$u..L .-!..,iFill J)t: dr. iFil {-illl i-r..li!l Ll} } elJ',i"ll d"t-)l d*ll Ol
i,-ri- 

'1-1 
sJiF qL- rl3. Cl1il_, lsj!- Ltill a:-sCl e_-tU"Jt .,lo L6j,J!i dr.J

o.)A -)sfi f-l.,'r _r f:i* rl_rS i-qn-Ill cjs'd,JlJ ,., ;tl 6i"S,qllc. Lj4r c-rli3

re r--r tul.ii 6Jrj djlL.r (settlement) i-,.jll ljaA slc rlll

: lavout of studv pJJl.lt !*ij 4-l

sLllll sjlill il-ill il.,j,U , drYl dl-ill t{,'4 .!-i L*.i ct" e-l_dl OJF$
cJtjll d-ill . l.,rslJ:6 is! L)iiJl ic-6311 6Jlr "o-{ll i-r..jll ,"...-r.r (jjll inLJl
dasill ,.J Ai.-i iri.rS r Lr DJI i, ill , FI A rrri, j ^il .s:ll , J-ll rsl,j Jl J-+- ' - t*i*;,'-',
di-ill lJ-ai,lr . Lej,jl1j.1-li-6,_ . r '',-ill dr. rsJl. drraJl i sil A,juJl eljl J--ill e-J,

. cJ{++JillJ drtr. Uji")l *l e-r.-bJii u-r-J f.Jl dslj'll
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gjl3Jl cl,aill

: Lrt.ll t-2

q,c &lJt dp{ll & iJ,)e a,:'Clr 14'Jl .Jill cF i+Jl ciL--ill JJir ol
.ra d!. jJ!-iiJ fj.Lljl 6'LUJI ('r i-E 4+-ijCl t3t ir^! 6J$sjl LJSLi^ll t+|,r s.:J)l
$,ll.S-Jl 6JLll kj.:"r.JFlq a-131 :Fl-Jl i*".j!l r.! J" g. +rJl ,-,. -,r.1 J.Ll-:Jl

. mechanically stabilizes Earth (MsE)

dli * c+- Bearing capacity ral.-1r, ri+j 6F-)]l:{+ll :l.J3}l d+-rl rjj
d rir"jl uU P &l.3tllr C .J-Lillr O k!"j-1;J ir.Jill d-X-i Jh,,i-l &J.l. (Jp

',.-nlr Ot u"Lr + t-)s rl (C) rl (O) 6ir"j frid- ()) $jJl 6sJl _rl li1j<ll

!$t.e (void ratio) di.L-ll 1+.,j .or lLrjr i-il.3Sll *i i)L-j tl ,5:j-r* rS*ua"

6rtrj sll 6rl,e cfrj; d3- c,l+-1;ll cr-,r Ol l-S (settlement) 4lj"t6lt lJ-Ji: tt ata
dlct ditii" r ijrJ.r it!*

: s$- 1{j"J ii!'Jl 
'J. J3l q,r,alF !a'ai! rj} 6& EltiA

ti^.S: vertical darins i.r-:-:rJl cjjljlt &-llt --Jt .1. jilSJ tlsi-l
ir.Jill ar:,.-l! 4.j)- fiJJ,Ltl orr .;*i.j3 lime/cement cid / iJJi dd^Jl J.lJl

. itj.l.cjl ejll d Fills sle)-)l d,r,Li". r

. durability seliSll3 iig11,r;r11 -.)tr:c)l A:l sUc.i','r:4-F,5t -ltjit s"i

L,:JI *s',r d'+".ilr sr t.o or! e.r ,rtr, ff.lylriXrl,,f; rr'
' irlEll 6.jJ.Jl D|: Cl. ld,lls triJll a++ll i+Jill &"*!l ,3JLll dp +,ll d, \+!l )L

(Bearing capacity ) di:5}l -o i +u"'l -1

deferential ) sl:'.iXl ! qrll.r (total settlement) qelsll \*ll dil6l -2

(settlement

(slope settlement) crlJlsiyl !J+A !+"6j -3

' 6 .!,j1 Li'illl :rJnl d,,J.,.1 6Jl
(mechanical stabilization ) esilsdl d+rxll -1

compaction e1.l4Jl d-il (compaction ) tr-lt -Z

(stone colums) i'r.-.:'a'll -'r'oyl -3

.:,Ut-Jl df", a :r"J,.ll .r-^i -4
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(stone colums) i';n'Jl tu'c)l -3
,:l.iLrl dLdj-L tu_Ji,ll iu-^j -4

ijL.ll J-!+j+ ir.Jill e.';r. _a

( {J ,ill rl!l) ,-,1i. )l i.L.l} ir.Jill ,"!1r1 -b
cnaYl i!-lJ+;.ui!l ,"'+:* -c

dul -d

(lime columns) crJSIl ;r'cl tlsj-l -5

(llme / cement columns) dri-)l Jl tJill 0^ tlol ;-lL:l -6
+.+rr' -/

dc-ll Llill Lh J. -8
o$l , ir": r-9

(per - loading ) r!+*.ll il*q3l-10

erl;ll dl+!l rhJ-L11

: tJi,jl 4j.!!ll ir.Jijl G,le st lJr 2-2

l.ajeuS r!" ' "li'll 
r.' IFJ 6JiJJl i:jdlll f,.jlt c+SJ,<rL..iJ"lll cj)li O. -1

l..,rb f.$- iCl e"Jt 
j.Jl LISY

g;JLq -ortc O.ls !-J"-tl cl-i* dl -1o 6-.iil a.]:Ul ir.Ji! drl .,j,j,"l! eAl O. -2
%( 90 - 60) r+"! i!+Jl r' fl eji' 3l

tuJrll .,;li,j,. jl tuill Lll d !-iil 4i! JtJ *!l sJ.JlJll dr!" crr. Ol -3

& .jJiill * aDli 
"r: 

i.j3olll1 .s-9 AJ I s cH liJill l+$c fJL,'U
i!(!S!" " J+l l{i-lF-, $\{fuD!,,, .- i.r.;}l . rrr' r

:"-li e;ill ru e jS a.j! g.ltiJl LEY .1l i-.ill fJj+tll tuJill i-l.1.l a.J.Al -4

.ole LJS ei-; JAI *r 6-!:3 q!t,!t g. aaJ'i+ll rL-i)l sri
[.ij.llr clrjlj lilt-Jl iiKr iiliJl tJ sJo ' r- i aJ]-ll 3+c djc clua -5
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ed|jll C!,,iJl

6''fiJl j'c'll

: Lrg,,ult {+jlt f-a

c+l+ c+- i.r-". 1rlrSjll f-Lsll qf !,ill ci,ilS+ -Fi- dr. i-lJJl ir.i crril

. J!$ iJat- sr jr$ .L:r u" I'LIS iJJ,4 'ltJill

;g".n ll ka-ii, re t- u p:3 ll.ts i-5^-; !!l drii;' !^i gl cl.,al j;3
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e '.r,ll (1) dslll cJ3", *fr,ll ,rr!l r^i dllrS3 tu3rlJl .s3 i!-!.Jl \ cLL-r.!

eU!* tjjJll +lJ du]. ,^ ',.J,ll Ol+ dril d+- L\rr. ll L.j! rr++rll
.:.r.-Ji! '-j"rl , U -rrl

t-ill i.-r!-*lt d€ltEill (1) drb dr*

oreporation of soil studv ai.rrjll *irj 3-3

dF l.a-l \.;.r ..1 r..rrl3ll etJl 4J"S !J. L,,:-l rj iFJ r:liElJ. 6ll irJF jrJ..:.ai i..iEJil

; oL.lrl iJJ,Jl ,o.i tX3 (liquiditg index) lli+Jl n} Oil-i rlrii-l &-jJ.

yo=*"-!L "roo (1)
pt

OjJl dJli iJJjll Jl 4j!L:l rj).ll oLJl ,,".ri,-,r r-i-lt %42 Cl+ (Ll) JL3j'l i e+:

d-lJatuo + Cij"ill Jl elll :ril.:l i 3,./iS (13.6 ) bJli. ijEs -.r$Lr ;-;J'Jl
clj+l C!'.+ sJ clJl etLijl ar .lSEll 

"r:;J ,rL,ljll .1. g,$l ,J c':r J L;+ J.li:
.{+JXl

. 24 . 50) rLir.J 'l ll +.ll ri- O. ,',F !^i !1. E Cri.ai i rr.Jill r-lJr d'bJ,l

s+^ir, EJF rlsiJ.+ '" J nU+ dS.i + cF..all +U dilr t+Jill d!.:rr (e- 20

JJ+3,.lt ,r--ilt jki C;-i (2) dJ ;J Jlr r4.ill c.lt! e;Jl3 (1) dr i-r.r- d 6
. tuJill J+:i-. clilr

:.litl iJ-l-ill
o/o43.4 :J3a.Jl rr
o/o!7.6 tu3rlll rs,

o/o 28 ;Ul d r:.Jl
%2.67 dr.ll Ojrll

'ele*s 13.5 {ilJl {iBsll



r.pal sx (t ) Fr r_p- .r-ar _xr+ (2) i_),".

: lrr*lt trei tt-3

\-t..r al + (0.01) ii+ b{.n Ldji. .'H"! L!-i!l }+ d qr+blt ,-,,Lil Ctu .r'.,

1 5, I 0, 5) lji; i-A sI €irnil'':JFj,' r- r-r.jlt Cl c$ r\pjl+ pr3* J.i.i
rj+r. fui.j crrJii ( 120 , 60, 30, 15, 8, 4 ,2 , 1 ,0) ir-j ,3rjr.r 25 , ,20
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,/ {J"u- ij!. Jui. I F cllsr 6l!1 ,t9t sF -!q LiFl ':' ;rl -ort JLnil i

. i=,s'idll cisu,r'il

4-5.1i a,.Jll +U clAr t{-J ei rii i+j$ll i'r.-.;lt J'jar ,llrL li-,l- ,;':il
b,*ll 2 dJ LJS.ill u+!., aii.iJl dt^yl -tiE ''*r u.il 4" Lrt*ll cr-r rsl!'

.( 
25, 26 , 15 , 10 , 5) ijli!. J^l i*A J$t.l '"'-r ii+-:ll r+Jill si &Lll

, i-oL 2 JS l+icr '' . 
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&jl c. rrrjdr ,.r+ !r*lr oL li:)lj (2) dJ Js.r,ll l$ ili-). D|: Lr*

' . 2 ? lJ-'!-# 23 -riu dj.i {rJi al!."r i{+)l edhi dllsj 6J*S 'DJJ"-+

.",-1 ,rJ)l ,tsj)l ef )Jl . ,- 'J .,. :rl dF t-D^ flJii-l ,'.-,irl d i )il
-ri-r raijt^rr i l-r'r t{,lsi-l i te!:+. .rjl_r :,,-Fl e.l.-,!l" sloj cJi,!-yl

Jr f+,.:ll !$!l li.'lll , :. ri ; ''- r rii LEill C;r OSUI Jd:U irlJJ i djli-Yl

120,50.30,15,8,2.1,0)iilsr-r,ri.jcrl nir.r Lr-jl C" lrcdl 4.+ +1.,*
, 3) drs.i)l dp!. r 2rl r-!.p JS (25 r 20 e 15 , to , s),r,o. Jtal '-^1r riJir (

. {iBill dl.^)l .;;i16 
,'-r d.JlJ Je}dl .11lr)rll ( ! r 4
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60 80

Fig.3-Tim - Senbment r€l.lionship lor natual soil Einolred with
Reed lvaer al too undsr waous 3he33.
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Time (min.)

60 80

Fig.+]im€ - &ltlement rclationshlp for naluralsoll reinofrced wilh
Reed lya€r coated by Asphall et top und€r variouc sl.€ss.

12010040

E

Eg
E

10



Time (min.)

60 80

I 
+5 kPa

--r-10 kPa

-}. 20 kPa

i --o-25 kPa

Fig.s-'[ime - Settlement relationship for natural soil feinofrc€d with
Re€d lyaer coated by Asphalt at mid thikness of soft sollunder various

stress.
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.,. :lt itJ- C+ lje .liJsLJ JB6 d6.t{ & Ljiall oL dls.iYl .ra (di l;-x
'.jr- gj.y;itJt bL-jJ;.r+jj ,i-* brdl j .$-ll Ol--6ill lrAJ tJsl|" cr!-)l '"^i
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rJi,JJi.ll ',' :\J 4+Jill cH 6-)jl1 cJ!: &l l.ui^-:t 4ti dl,-sJ '"'lr''yl 0-6j d-r
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'nme(min.)

60 ao

Fig.&Time - Settlemenl lelaiionship for nalu|alsoil binoffced with
geognd al iha top ofsoft soil under vario(l3 stress.
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'0
Trme (min.)

60 80

Fig.7-Time - Settloment relationship lor natural soil reinofrced with
geogrid atthe mid layer of soft soil undervanous 6lress.

dJLS+Sll C;J rjc' iJ*rS tJJ"-l L:rl LFJ lJidl OL €Eri-)l nS.J ds.iyl orA d4

cL ,r" e- 10 :i1* .J. islill e4 $c, L-+l rl+ 4*ll ll^ i$J elJl ,Je
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