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U!JClf111 

il1ClbU oil 

I Q 1 II 

"'"'· fl1'i'il1!MUG11~'111U1 

~~u'1imi1U1li1~'VIG Li1UeJ'1JeJfo L1u<i11VIU1 1 u el'1111lJ L iiu1!.l CIG1 ~ @d'. '111ln11'l1A1~11~~VIU(i1 
LL'1~1ii''i1 ~iii !J1 ii1UeJ'UVli1' flU1~ nu L1u<i11111u1 L UU~UliU'11'i'li'U 1'11 'VICI Vl5!JVIU1~!.l ~1U w nuvi5!JVIU4~!.l~1U1~ nu 

~ 

fl L~ fl'Vl1eJD rnfo!l4liU11'l111 utJ1~ L 'VI f'l'11"1LL 'U'U l'i'1Wt! 1 u'1i!l "'.<>'. (m) 1 Vi LLrl~1Vl1'1 rl!JU fl1 'ifo'l'i1'i:: LlU<i14VIU1tTu 

mu'il~Vimlul'i1~141 ULL'1'1~41'1 L-ri!l'11'11 'li'Amlul'i1~11<i11111ii1 H'51u1u11JC1'1~ l!>o (~~'U) 
'11 !l4'51u1uLlul'i1~141 u LL lli'":: 11'1'iiufl'i1~1u 1mlu~Vin11 'il ~ mu mu '51 u1 u Ll u l'i T~ 11<111viii1 ~ el'~ u'1i!l Li1U !l zj 1 

" 
L uuel'fo~141(>)fo 1 tJ LLili'1 Cl fl L 1u A1~1141 '1'1 (i1VJ1Cl'il ~Vin H L uu'51u1u L vi1nu '51u1u Llu l'i1~11<i1~'MU1~ L VI~ !J~1VIU(i1 

" ' 
fl 'iU'il~AUVlii' flU 'i~ nu fl1 'lfo L1UA1~14<i11VIU11 Vf LLnel'~UoLJ!J Li1U !lzj1 L tJuel''i''U~11 ,) !J L~ !J mu 

" " 
1(>)Vf n L1U A1~1411mu<J1u1u L1UA1~11ci11WW1~ el'~UoLJ!J Li1U!lzj1LUu~fo~141(>)fo1 tJ LL.11 

" " 
111u1m 'lll'l n1111u'11 ii'~fo~14L Dn~1C11'i1~11Gi14111if111JC1'1~ @d'. '111J111m~11~4VIU'1 

@li:I. '1itia~1uaV161un11~u'1imaumL'1::~u '1 

@I!>.@ Llul'i1~14?11111'i'u11u~141'l#1ii' 1(>)m'il1m1u1utJ'i~m rutJw'51u '11.f'I. l!>d'.btt 



m'i''il!11oB!l'i1!11~1~fl~~dl\J::i:i fl1'i'<l~'U1lJ 11.1ill\jl\J11115!l.if !l'1 n<i~ b U1J111U~a!l 1ilf '1il b~il 
'l11::11'lf'Lil\!l\!~~ui.b::m ru11 fl ~1 f11.h::'il1u~uu1::m ru '11.1'1. ID ct\:> Ci'. i:i1:mu~Fi'u 1-ii bb<i:: 1illfu'il!11<'1n~uu1~m ru11CJ 

~1 f1Uw'iJ1i'.J~uti'i'::lJ1ru '11.1'1. IDct\:>Ci'. 1\11 fl'11U rnutlwmru bLii'1 bb<i:: mru~-iJ~111i' \11 hJ1i1f fum'i''ilmi'i''i'~1Jti'i'::m ru 

b YlBm 1-il !11oB!l-i! \11~1~ 11.1ri~~\ii'~n~11 -il~'v1i'!11G'l 1mw fl fl b~fl m1-i1!1l~il'il!11~1~ 1 ill 

GJiv. ID L~!l-iJ~111i';i 1i1f Fl\11 b~ ilfl ~~1.1.if mG'l1Jil'i'1fl1!111 Vf b U1J~f1J~1~ bL<l:: 1i1f ;i fliN~1~ '11lJfl1'i' 
v v 

u1:: m!11'i'1f11ii b~ fl'Vl'i'!lUfl~Lbii'1 li1 ~f u~1~1\J::illil~ .1'~1115!ltl'1~~'1l!l~m b Yl!l~11.1~1~ \ii'~n~11b.if1ml\J1 flvi1~tl1:: b 'VII'! 
v -

bb<i::'11il~iT1.1 i1i!l~tl'1L.if1m l\11 CJ~1~ b°1il 11.1b.1'1.l'Vl1~~i:i b5!l 1 'Vl CJ b~1.1 il ~ bb<i::G'11m1111 Vfu ~m1fo'111.11ill ;i1u~f ~u1.1i;i~'i1m1 
m:: 'VI 11~ fl u'!.11 flu u 1:: m 1'1n11111.1 \11 ~~ 1.1.if il b<'l 1.1 iJ zj ~ b u1.1~fo~1 ~ 1\1 :: iii' il ~ti~ u~ ;i1 u fl !l 'vlm fl'i1 i111 fl 1111 ?i ~ b<'l~u m 

v 
... "" <l.J col 

'i''l11W'lffl'U11 '1~1J 

fl1 'l<i~ LG'! ~lJ fl1'i''l11 W'lf CJ1J1 'i 

GJiv.m ~~1.1.if m<'l1.1ilzj~-iJ~ 'v1i'1>11ill Fl \11 b~ il mL'11 1u1 tl'l'11'1 I\! '!J1'v15B.if !Ji;i fl<i ~~ 1~ b u1.1'v1u~a!l 

m t111.1nm~r'i 11111.1\11\ii'~.,::u 1111.1-iill <!ii -i!~WJ\111\J ::~u'vlii' flu'l:: n1.11111 ~1.1.if m?11.1!l 1115m~CJ fl~il~l\J1 fl~ilil fl'v1U~a ll~ 1 ' . 
v v 

"" Q !IJ I V <l.J .<:!I <V V ... Q.J IV 

'Vl~~11J '11lJWb1JCJ1Jfl'i'::'Vl'i'1~fl1'i'fli1"11\111flfl1'i'l\J\11'll!Jl\J\111\11~bbi1::fl1'i'1J'i'1111'i''11MJtl1fl'i'~ 

"'ID.Ci'. -iJ, tti' \11G'l"11.1l1'Vlll~'ll:: bbm '11 b ~u b~m1B1.11'11 1115Biill r'i11111.1!1111.1 bb uu'1ty'l)11115B.if !l i;in<i~ 

~1~ b u1.1111u~a il 1 VIL u1.11ui;i1um1m ~1.1'11 il~'11u fl~1w) fl m'i'?l~<'I \11 (li1i:i) 
v ' 

"'"'.ct 11.1 m ru~ bil fl<'i1W 1.1uVl1 fl bil fl<'l1 'i'u1:: mm1mii b~n'Vl'i'il'D fl~0 i:im1u-U'!11'v15mLv~ n1.1 

~~1.1.if !l LG'l1J ill\J:: ill il~U fiu~mufi' 1'lil 'llil CJ'tl il~-i!~'v11'1>1 Fi 1'l'D'llilCJ \ii~ fl~111 Vf~!l L u1.1~G'l\11 bb<i:: ~~u.if !l b<'IU!l 1i.iill1'Vl5 b~CJ fl 
'U :,;J ' 'U 

~!l~Fi11.if~1CJ1!111 b~m~u 

"'ID.\:> -ii~ 'v11 \11 il11\Jtl'i'::n1 l'!CJ m~ fl fl1'i'-il\11~1~ 1umrulliil1 ud1i1J l\11 CJ~~~u.if mG'IU!ll\J:: b~CJ fl'iil~ 
Fi1L~CJ1111CJ1!111 1\11fl'i1~111i'!11LlJ1ill 

("') -i!~'v11!11hi1ill'i'um'l'il!11<'1'i''i'b~u~l\J::1m um'l'i1!11~1~'v15!l 1illfu'il!11<'1'i''i'bb'11i.ib'VlCJ~ 

'11il~'ll::'1'11m'l-il\11~1~fl~~dviil 1 iJ 

tl1J ~~1.1.if il bG'IU !l'i'1 CJ~U 111~il b~ 1'v1U1m Ufl1'i' bG'IU!l'i'1 fl1 111~!l<i!ll1 m::'1'11fl1'i''Vll\J~'1~1.A1!111 Ufl1'i' bG'IU!l'i'1fl1 . ' 

(m) fl1'i''l'i1fl1'i'-iJ \11~1~fl~~0,\ il 1U!JTilffo1 Vf bfi \11f111lJb~CJ\ol1 CJbbri-iJ~111l\11 yi5il flW'Vl1J 



(<;'.) fl"ill~'lJ1 'lJYl1'lJiJ'lb~tl1tlU (<>J) (1") 'fi~iJ (01) \ll1lJ.y\rl1\1'lJl'l 1 'lJfl!]fl"it'Yl'fl~zj~iJiJfl 

1'11lJl'111lJ L 'lJfl!]i1lJ1 t111ill1t1f11"i~l'l'liil~\ll<(f1~ bL<ll:f11"iU~m"i~l'f !PlmA'i'Ji 

@)\.,,.,; ~~'lJ-U'ml'!'lJiJzj'I L tJ'lJ~fo~1~1'liJ'l~l'l\11"i(l tl'lJ .ltiw Lil'Yl'lf.lfl"itU t Ll'l~eNtl'lJ.1 L U'lJ~'lJ • • 
'll'lJ11'1 'llluiJt1fl11 "'·boo '11.'ll. i-i~mA~il~t1'lJ.l~L'lJ<1 'll'lJ11'1 'llluiJt1fl-i1 1<>,1<>00 '11.'ll. ~i'.l<li11'Y'l 1i~1'lJ 'll'l~il~1~uilt1 
"' !'i''lJ cl1i-ii'rn~1V1u1vl'lliJ.:i~.:ii-i11'11 m 'lJn 'Jf11"iA1ui;lJ.:i1'lJniJl'1{1~\ll1lJ'1 !.\! f.\!1~~ LLllii''lJ~lJ~1'lJ'J'lJLL~1 Ll'f ~" 1 l'lt1 ~~'lJ 
-V'ml'f'lJilzj~L lJ'lJ~fo..ij1~LtJ'lJ~ililflri11i~1mMt11nuJ1irm:ff m.,...1\.:i J1ll''lJi-i~il~'lJ ri1<J:: 'l 'VI~ LL<i::ri1'iiilmL'lJlJ "i1lJ~~ . . -
ili<1.:ii'uill'l'!l<l'U 1 'lJmruvl L1il'll'111lJ L?it1m tl'Vl~<J<JUA L 'fil'leJ'lJLn \ll~'lJtl'U L~1\1U1~'11iJ'l~~'fil 1'1 ';j~iJ~~'fil\ll 

' ' v.d v .J ~ 11..., v ..,. v do d"""1!11 .. I""..,,.. 
<>Ji<> .o:; fJ tl'lJ'll iJ Ll'f 'lJ<l'lJ~ L ti'lJfJ"iU'J1~lJ\1'lJ1'Yl<l1'lJ1 tll'111lJl'll:1'11fll'f!l1'lJ'Yl'YI L 'U b 'lJf11"i ufl'U\lM1'lJ . . "' 

ll <VIV o<!olVVd <V<V 

'lliJ~ fJ1'11UAlN1'lJ A (lJtfl"i"ilJ f11"i\ll"i1'J"iU'Y'll'l\ll wrn L'J1\1'lJ1'Yl'IJ<l'I 'J~\11\ll . ' ' 
"'1"·-' ~~'lJ-b' ml'f'lJ ilzj~ L U'lJ~fo~ 1~ 'Jtl'i'il~~l'li-i1LA~iJ~i'.lmL<i::Btlmrucl1i-ii'u1-b'l 'lJf11"iri1"i1'il . . ' 

L ~<l f11"irl<Jl'f {1~\ll1lJ "i1tlf11"illiB1 tlU 

( "') LA~iJ~i'.l <JLL<I ::<1tl mru1 'lJf11"i11~ Lb 'lJ1 
' 

(1") Ll'1~<1~i'.lmb01::eit1mru 1 'lJ m"ii-i1wl'i'u 

<>Ji<> .@JO ~~'lJ-b' iJ b'1'lJ<lzj~ L U'lJ~i'u<(f 1~ "t 1'1<1~~\llm LA~<J~i'.lmL<it Btimruri1i-i-ru 1 m 'lJ f11"i . . ' 
'Yll'l'1Brn1'lJnil<i{1.:illl1l-l"i1t1m"iviB 1 tiU 

( <>J) bA ~B'li'.JiJ bb<ll:<Jti mruvl'l m 'lJf11"i'Yl\lll'IB'U lll1lJlJ11'1"ili1'lJ~1'lJrl<Jl'f51~ ~1'lJ'Yl\lll'f iJ'U 
' -

i'l'fl'I 'iilm"i'Yll'll'f'il'Ul'111lJLbU'lJbL'UUlJ11'1"ili1'lJ (STANDARD COMPACTION TEST) 
' -

(\.,) LA~B~n <JLL<I teitlmruvl'l m 'lJf11"i'Yl\lll'f BU \ll 1lJlJ1\ll"i)i1'lJ~1'lJ rl<Jl'f 51~ ~1'lJ'Yl\lll'f iJ'U 

i'l'f!Pl 'iilm"i'Yl\lll'IBUl'111lJLLU'lJbLU'U~~n11i.nlll"iji1'lJ (MODIFIED COMPACTION TEST) 

(01) bA~<J~i'.J1lbL<i ::eitJ mruvl'l .ijl 'lJ f11"i'Yl\lll'l'il'U \ll 1lJlJ1\ll"i)i1'lJ~1'lJ rl<Jl'f 51~ ~1'lJvil'll'f B'U 

ll'fl'I 'iGf11"i'Yll'll'IBUl'111lJbbU'lJ'll<l~i'l'f1'1~1'lJ'Yl1.:i11Jl'f'lJ1lJ (FIELD DENSITY TEST) 
' ' 

(Ci'.) Ll'l~B~i'.J<JLL<ll:Bti mruvl'l m 'lJ f11"i'Yll'll'f B'U \ll1lJlJ1 \ll"ili1'lJ rl<Jl'f 51.:i ~1'lJ'Yl\lll'f B'Ui'l'f l'I 
' - ' 

'iilf11"i'Yll'll'IBUmri1'11'lJ1\llL~l'li'l'fl'I (SIEVE ANALYSIS) 
' vd v ,J ~I "'"" v v .. !""' ~ v v 

011".0101 ~tl'lJ'll<JL'1'lJiJ'lJ~L u'lJ~"iU'J1~'ilt\lliJ~u!]'Ulll\ll1lJ'll<l <>Jh<ni, <>Jho:;, <>Jh-' bL<lt'll<J <>JieJ.<>Jo 
V :::; IV ..!_ 'V V I V I V ~ 
'lJU\ll~LLl'l'l'lJb"ilJl'lf.\!f.\!1'J1~Lb<lt\ll<IBl'IWtll:b1'11fl<ll'f"i1'1'J'lJf111~1'lJ'Jtbb'11Ll'l"i'J 

v.ol v .J _:;:1 Vv v v cl v II d 1 v ., I v 
<>Ji<>. <>Ji<> fJ tl'lJ'll iJ Ll'f 'lJB'lJ'I bu 'lJ fl"iU'J1~'Jt Ill 'il'llJ L'il1\1'lJ1'YI iJtl1~'lJiJ ti u"itfl<l'Ul'l'l ti • • 

( "') 'i 1'11 m LA"i ~m"i 'lilli'u 1 u iJ'lJru1 Ill b U'lJ~tl"i:: fl il'U'i'U1:ii'Y'l'i 1'11fl"i"ilJ 1'11UAlJ 'll.J~1fl11 , .., 'U , 

tl"itbi1'Yli11flll'11fl"i '11'111ll'11fl"i"ilJLv51 'il1'lJ1'lJ "' l'l'lJ 

(1") -d1.:itl"itiil11A"i'lf11"i 1ilii'lll~1ffi1 tl1'U. tl1'1. bL<1ttl1'YI. V11mvlt1rnvi1'J1fll'fmli'W 

f11"i~fl"11.y\ fl.'VL fow.:i 1 i1LoV1-r'U"i1'Uf11"iLilf '11'111 LtJ51 '11'111rlB'151.:i '111ill'f1'111ri1"i1'il 'iJ1'lJ1'lJ "' A'lJ 

"'h"''" mt11'Wn1i-i"Wvi "'~ i'"W uuli'l'l'iJ1fli''lJ<i.:i'lJ1lJ1'lJ'1f.\!f.\!1 ~~"W-b'm<l'W<1zj~bu'lJ~fo~1.:i'ilt 
l"i<J'I Ll'f'lJ iJ LbfJ'lJ'I 1'lJ1 'llL U'lJ~Vrn 1 'J bbn~~W~\ll L l'I ti bbl'l\ll'l~'lJ \ll'il'lJ'lliJ'I f11"iYl1'11'lJ bL<I t rl1\1'lJ\ll b1mvl1'1<1.:i 1 m 'lJ f11"iYl1'11'lJ 

\1llflvl1'1 'l 1ilbL<i'1Ll'f~'J 

"'°'· f11"itli'u"i1ri1ri1.:i1'lJfim151.:i 

f11"itifo"i11'11rl 1.:i1'lJnB<l-l'1.:imlJl'f lll"i f11"itl i'u"i1ml'i'.:i"it'U1 'lJoV<l "'·~ 'ill:U1lJ11 m 'lJmruv\ ri1 . ' 

~1'lJnB'1~1.:i011'101.:ii-i~m ~lJ~'lJ 1vit1'iilm"iviB 1 t1-d 

1'11lJ b1 iJ'lJ L '11 'fill fl bfl ru'll ~ \ll "i bb<1::'lilfl1 m ruvl'li nu'1!.1J f.\!1 Lb 'U'Uti fo"i1m1 ill vi1lJlJ ~A rut-rjilJ'Wlll 1 

LiiBi''lJ~ i.,i., li.:ii-i1F1lJ i.,~'"i., b~B.:i m"iiii'il1"iru1-d1mi-i~ei~thtfleium;grN1unei<1~1.:i \ll1i.Ji-iu.:i~ml1um<i'll15m., • 


