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\I , OJ , dJ 

II~ II ..:J ~I ~ I II .J 111~ ~ .J II 11 1 II 11 

~tl'U'1JBL'1'UBV1 L u'U n'1fl1111l.lfl1V1'1t ~'1Vllil'l1l.11iiflVl'U-!l m'1l111l.lfl1Vlm1ti'1::l'le.i..:i 
" " ' 

fl "ti ..I fl ..i... ., .. 1 ... .... ..i., ~ JI 1 
L u'U~ itneJtJf111VlL u'U\Jflfl'15iil.1~1V1'1B'111J'll1l'l Vlt1mB'Ul'l\Jflfl'1V1'1Vll'l-!1'1J'Ul'l1l.ln!)Vll.11tl Vltl 

b. 

~'ll'Ut m1tl1::mV'li1fl1~L~nvi1e.iiln~'1::~e.i..:ivhan 1ru1~1-!ll'l1l.I LL uuarun 11 li1..:iwu L 'UoUB 
\I ·~ u _.,•a:J , 

Ci).m V1~B"vi1-U'e.il'lna..:iLlJ'UV1i!..:i~e.inuml.I mti1 'U g1 1'U i!t1t1'V1'11n1tJffi~1'uLL~..:i LLa::'1::~e.i..:i11..:ivi~nt11::n'U"'11Jfll1 

L thJ..j'1mm~m vi1nu~m.m:: er '1Jei..:i11fl1l'i1~1..:i~t11::m~11fl1a L~nV11eiiln~ 1 '!Xml.l fl~5e.i 111'U'1lru::vi1"'cycy11~E.J 

1.ffvi~ntl1::n'UeJV1-!IVl~-!IBV1-!IL~ li1..:i~e:i 1 t1-d' 

a .,. •• 1 ,..i a ~ ' .,j fl a .,. •• 1 ' ., d .Joi., a .,. •• 1 ' 
b.l!:> L'llflme:J~11nVl'V15'lJ1fl11L'1l'U'1-!1'11tl '1l-!l L u'UL'llflVl1Bm1 ·n'V1'1-!11'U'Vl'Vl L'llL'llflVlitl~iTn'Vl 

tY'U 'li1w~m~1viiJ1ffitJ1''Uvi1"'tyfll1 vi~e:inei'U1'UtYtJ1llLn'U m 1tJvi1m1 

b.m vii1..:i~c:i~1tlwn'U'1lB-:Jli'U1fl1w1t11'Ut11::L'VlPI l'l1l.1~1e.iv1..:i~flru::m1l.ln11'U1t1u1t1 

ri1V1'UV'l ~..:i1::u 1 tJ-U'e:i Ci).Ci'. (I!>) vi~e:i'1::L lJ'UV1i!..:i~e.i~1t11::n'UaL~n'V11c:iiln~l'l1l.l15m1~ml.luiy:Unm..:iri1vi'U~ 
' 

b.Ci'. vii1..:i~ei~1t11::n'U'1le.i..:iu~~Vl L~'UVJ'U vi~e.iu~~vi L~'Uvi'Uvi"'nV11'w6ffi~1'ue:itJn 11l'l 1 '!X , , ,v~ 

ti 1:: n eJtJn'1 fl1i L~'U'Vl'LJL ~ e.i f111Vl1 N'll~ LL'1 ::t11 ::n tltJ 51 n'1 ~1 tl1 ::n'Ul'l1l.I tl1::n1 P!'tl tl-!l 5'LJ1fl1 i LL "1..:i tl1tL'V11'11 V1 ti l'l 1l.I , , 
i1e.1~e.iu~~'V1L~'U'Vl'U~limfl11LL "1..:it11::L 'V11'11 vie.1 LL~..:i L1E.J'U 1,x'V111u LV'lCJe.i'U Lal.I 1 m-lil'l1l.I ~1e.i frNviu..:i~c:i~1t11:: n'U'tle.i..:i , ' 
5'U1fl1i~flru::mil.lf111'U 1e.1u1e.1riTv1'UV'l ~..:i1::'i L 'UoUeJ Ci).Ci'. (I!>) 

b.ct i'Uuul'l11'~u1a 1 vie.1 

., ti ., ,1/ 4 1 '"i 1 '., J' L ., ., ., ., ..Iv ti 
vian i::n'U'U'1::fl'U vi ~V'lCJ l.ll.l~eimum11e.1 'U <9lct 1'U'UtJ'1~'11ffl'U'Vl~'ll'U::m1 1::m~11fl1 

BL~ nvi iuiln~ (~~u~1..:i) -N'U'11 n.Uei~n~'Ul'l1l.l"'C\J fll1~1-:JLL"1 

I II I 0. 

rrJ. fl1'11..:ILLt'\::n1i'11m..:l'U 

nil.1'1::~1e.11'11~1..:izj..:i1~i1Wl1~l;J'11'i1L~l.I 1'1'1B~'1'Ufl1~~'lJ 'l LLa::l'i11.U~1m~..:it11..:iLLG\'11V'lCJ5e:i 

i1fl1LVll.1111l.ILU'lJLnruen LL'1::n1Vl'UV'lfl11~1CJL~'ULlJ'U '11'U1'U m -!11V'l 1i1..:i-d' 

-!11V'l~ <9l L{J'U'11'U1'UL~'lJL'U'ill'li1~BCJ'1:: mo '1JB-!!l'i1~1-!l Lde.i~1't1~1..:i1~ul)u°i..:i1'U 
.. J'..11 tJ 

(9). -!11'ULl'11C.ll.IW'UV1nB'1i1-!ILL'1:: BORING TEST 

.. a .. 
m. ~Vl~'U!1'U11nL'11L'1Jl.I, fl1'Ufle.l~'U 

I ~ I ~ lld 

Ci'.. V1'1Bfle.l'Unil'1!1'Ui1n, L'111'1Bl.IB fl.'1.'1. Vl-!IV!l.IV'lLL'11L'11'1 



cf. ~liltR-:in-:ii.hulilJ1L~EJ~1L~'1~°Ll '1"1-Sm.111-:i Sleeve vle:i1tuul'l1-:i'l LL~1La~'1 
I 4:11 ::J ~ tJ' ~ 

b. VIG'ICJFleJ'Wml?lL?f1 Fl.'1.G'I. 'lJ'WVI (j') Vl-:IVl:l.Jli1LL'11L'11'1 

~. Vl~CJFleJ'Un~l?lU'U 11il Fl.'1.'1.~-:!Vl:l.Jli1LL~1L'1~'1 

@o. 11-:i Sleeve vle:i1t'U'Ul'l1-:i"] L'UACJ'Un~~~'U (j') LL~1L'1~'1 
I q :;,J :; LI~ 

@@. Vl'1CJF1CJ'Um~L'11 Fl.'1.'1. 'lJ'UVI I!> Vl-:IV11Jli1LL'11L'11'1 

I d :; ~ Ll'd 
@I!>. Vl'1CJFleJ'Um\?lF11'U Fl.'1.'1. 'lJ'U I!> Vl-:IVl:l.JlilLLfl'JL'11'1 

JI o a .I JI t t ,, a 
@m. 11-:l'l"l'U'11 L 'S"J~u Lb'1t L Vl'l"l'U Fl. '1 .'1. 'lJ'U I!> Vl-:IVl:l.Jli1LL'11 L'11'1 

(9)~. 11-:i Sleeve vle:i1tuul'l1-:i"] L'UFleJ'Un~~.&'U I!> LL~1L'1~'1 

L~LL~1L'1~'1il1EJL'U ~cf 1'U 

-:111il~ I!> LU'U'11'U1'UL~'WL'Uel~11{mmt ~o 'll~Nf'i1'11-:i Lrle:i~fo'11-:i1~oJ~~-:i1'U 
... t1 11&1 d Jt IL' I .I I 1111 11 G 

(9). -:11'U~lil~-:I Fl1-:IVl'1-:!Fl1LVl'1n,~-:imtL'UeNVl'1-:!Fl1LL'1ta'l'Uu)tne:iu~1-:i 'l '1JCJ-:IVl'1-:!Fl1 LL'11L'11'1 

I!>. vi1m1ne:ia{1-:i~1'Ul'l1-:i 'l '1JCJ-:l-:11'ULF11-:1'1{1-:i ~1'U~LVl~CJ~-:IVl:l.Jli1LL""1L?f~"J 
.. .. ..J 

m. ne:ia~~i.J-:i ~lil\;]-:i1-:inu°Ll1t~ 'l"l{CJ:l.JVl~CJFlCJ'Un~l?lL'11LS:i.JLL'1tLS:i.JVl'UVI~-:! F1'1'1.otl'UV1 (j') LLG'lt 
~ \I 

t ..J ,, a 
'lJ'UVI l!:l LL'11L'11'1 

~. L~'UvJCJ)t'U'U~'ll1i1'U1'1 vlm11Vl~'U{CJEJ'11EJ 1 vJvh '11EJ 1 Vl'Sl3i''l"lviLL'1tvJCJ)t'U'Ul'l1-:i 'l ~'U~ (j') 

~ .:J t1 G 

LL'1t'lJ'UV1 I!> LLG'l1 L'11"J 

cf. vi1m1~e:iEJa1EJ1vJvh a1EJaqiqi1ru~1-:i"J LL~1La~"J 

b. tl1'U°Ll'Uil1EJL'UCJ1Fl11LL'1t 111EJ'UCJnCJ1Fl11 LL~1L'1~'1 
\I 

IQ.I Jt .ct. llG 
~. \?lnLL\?l-:l~'U~'Ufl'StL'UCJWll11:l.JFl LLfl'JL'1'S"J , 

~. \?lnLLl'l~~'U°LlnwLiie:i~L'll'S1:iJFl ~~Vl:l.Jli1LL~1L'1~'1 
\I 

~. \?lnLLl'l~u'U11i1 ~lil~~'S11U'W11i1LLG'lt~1'U°Ll'Stne:i'UU'U11i1 LL~1L'1~'1 

@o. ~liltR-:i~1L'l"lli11'Uil1EJL'ULL'1t il1EJ'Ue:inmA11 LL~1L'1~'1 

1~LL~1L'1~Wl1EJL'U bo 1u 

-:i11i1'11i1YJ1EJ LU'U'11'U1'UL~'U1 'UeJm1{e:iEJ'1t mo '1Je:i~f'11'11~ Lrle:i~~u'11~1~oJfi~~1'U 
, 'IJ ;..J 

~ :: d II c:l 

@. ~lil~-:!'U1'U°Ll'St\?l UPVC 'U1'U'11L'S"J'S°Ll LLG'l1L'1'S"J 
'IJ 'IJ 

l!:l. ~lil~-:ioJ1t~-V1u11'l1-:ie:it'1:iJL UEJ:l.JYl~CJ:l.JeJ°Llmcl mt"Jn ~-:iVl:i.JlilLL~1L'1~'1 
\I 'IJ , 

I QJ &I d V I II G 

m. ~nLLl?l~'U1°Ll'UD'U~1L'S'11°Lli.ht~ - Vl'U1~1~ LL'11L'1'S"J 
'IJ 'IJ 'IJ 

.ct.~d iut' ' ti~ 1111 VG 

~. ~lil~~LA'SCJ~'1'1Jilt'\J"Yl e:ioJmrui.htneJ'UVICJ~'U1 - VICJ~'11:l.J LL'11L'1'S"J , , 

cf. ~lil~-:!~l.IJ1eYl?l L'Umlbb'1t'St'U'U'1'1J1fi'U1'1 111EJ'UeJnCJ1Fl11 ~-:!Vl:l.Jli1LL~1L'1~'1 , 

b. ~liltR-:ie:ioJn-sru"J"t'U'U~'UL'V'l~-:1 ~-:IVl:l.Jli1LL~1L'1~'1 , 

~. ~lil~-:i'St'U'UUCJ-:lfl'UB'U\?l'S1EJ'11nvh~1 ~~Vl:l.Jli1LL""1L'1~'1 

~. ~lil~-:llil'l-:1LA:l.J1 vJVl1LL'1t'11~'llL vJVl1 

~. V11~~mLl'l-:i~1'Ul'l1-:i"] ~-:! il1EJL'ULL'1t111t:J'UCJnL'U~1'U~~CJ-:IV11 LL""1L'1~'1 



C9lo. vh1111VJl'16'!eiu.:i1'U'rnuu~1.:i~ liJ'U1.ff11111~L~t1u~m.16'!l.l\J1N 

(9)(9). vi1m1:i.JG'!~e:i1l'1~.:imt11'U - mt1'Ue:inmA11 via.:iv11m1ne:i6'!~1.:1LL"'1LG'!:Sv~.:1V1:i.Jl'1 

C9ll!:l. 'Ue:JnliJ1 nd1 ~vl1 m1riei6'!~1.:l.:11'U~1'U~'U ~ ~ L Vl~eJ~.:!VllJ\111 ~ LL"'1 LG'!:SliJ L~tl'U~e:l ti ~ n ~el.:! 
mu'11'U (111lJ~ULL'U'U 11tlfl11neJ6'!~1.:I LL"~'1qJqJ1VJntl1~m11~t1~nm a:'.d:'.1'U 1~LL"'1LG'!~liJ 

L~tl'U~eJ t1{111lJ'1qJqJ1Vl~eJeUeJt11n".:i~1.:i L tl'UVIU.:l~eJ 11l.l~.:Jvi16'!'11'U~ nei6'!~1.:! 1 ~'1~ tn\11 L~tl'U~eJ ti 

~. eJ(1111A1tli'u 

f'i1u-ru (111l.l'1qiqi1~1.:i LL 'U'U~1mein6'!11tl1~ m l'111A1~ L~ nVJ 1eiil n '1-d' Vt~e:i.U e:J(11n".:i~1.:i L ll'U 

q .J ,,., ,, 0 ..J.... ,, 1· I ,, I 1 ".,.,, 0 q ,J 'i 1 it ....... 
~.(9) mruVJt:-.J1'UliJ1.:J'U1.:J1'UVl1'UliJ1.:J ulil1.:J'll1.:J Vlt:-.JeJ'UV11einV1ei\11V1'U.:J ~1'1tl lJ mumJru1(11 

'U '\J • " 

v1nml.l liJ~n1V1'Ul'1l°l1tJ-rurl1wrum1~11'.J'U~.:in~11Lll'U'11"U1'U~eiern~C9)0.oo 'lJei.:i1.:iL~'U'llei.:i.:i1'U~1.:i~1.:ii!'U 

~.l!:l mru~~fo~1.:itl5tm~l'1'1qiqi1~1.:iriei'1~1.:I 'UeJnL VIUelliJ1neUei ~.(9) liJ~n1Vl'U\11A1tl-ru 

L U'U11tl1'UL th.J'11'U1'UL~'U(111 t11'111 'UB(1111~eJ tl"~0.(9)0 'lJeJ.:1111"11.:11'U~1.:I 

~. n1~i'utl1znuA11l.l~1~~un~ia..:i • 
II • I A ~ A 4'd 1" 0 Q,/ ti .., 1 ., "' ., 
t:-.J'll'U~m1u1:m1t'111A1m"nV11ei'Un'1"11.:J t'1V11'1ruru11iJ1.:i ml.ILL'\J'\J 1'1..:11~'\J 'U'lleJ C9l.rn Vt-SeJ'lleJ 
\I ""' , 

(11 n".:1~1.:i L U'UVIU.:l~eJ LL"'1 LL~ mru Ii] ~~ei.:i-rutJ-s~ tl'U m 1lJ'li11\11'\J n-vdei.:i'lJ e:l.:l.:11'U~1.:I~ Ln \11~'Ufl1 ti b 'U'S~ ti~ n" 1 12.J-Uei ti 
' 

n-i1 l!:l tJ uu~l'1:v1n1'U~m:i.J1~~u:i.Jeiu.:i1'U tl'1eit>i'ei.:i~u~\11m161ieilJLL"11lJLLm'll1m-Um-s1~~~.:iL~:i.Jmt11'U (O)d;'. 1'U 

uu~l'11iJ1n1'tJvi't~foLL~.:1A11:i.J'li11l'1unw~ei.:i 
' 

I iQ I II 
@o. m1'11m..:i'L!a1..:ivru1 

~~'UeUeJLG'!'Ueiii~V1fiL'1'UeJ'lleJ~'\JL~'U~1.:iV1iJ11 'UB(111112.JLn'U~eJtl"~ C9ld:'. 'lleJ.:!11f11A1~1.:!~.:!VllJl'1 
" 

1 I A I U Ct. O II oc:t. .J II I 1 ~ d .fl 
'Ufl111iJ1 tlL.:l'ULL(11"~.:11\11 n1lJliJ~VlnL.:l'UliJ1'U1'UieJtl"~ C9lO 'lJeJ.:I L.:l'UVl(11eJ.:JliJ1tl 'U.:11\111.J'UL 'Wm u'U 

i.h~n'Uc·.m.:i1tJ 1tJmru~L~'Utl1~n'Ut:-.J".:11'UliJ~~ei.:i~n~n11\~.:i~'U12.1~1n-l1 n L~e:i'U (aTv1~u'1qiqi1~Lll'U11A1~e:i 
VltJ1tl) Vt~eJ'lJeJ.:if'i1~1.:i~.:JVllJ\11 (a1Vl~'U'1qJqJ1~L lJ'U11f11 L VtlJ111lJ) 

~-ru~1.:iii~V1G~liJ~'lleJL~'Utl1~ntm".:i1'Ufi'U Ll'1t1~~u~1.:iliJ~t>i'ei.:iti1V1u.:i~ei~1tl1~n'U'llei.:i 
" " 

5'U1f111 Vl~eJVIU.:l~eJ~1U1~ tl'UB L~nV11eJiln'1'llel.:lf5'U1f111fl1tl1 'Utl1~ L VIP1\Jl1lJLL '\J'\JVIU.:l~eJ~1tl1~tl'U~.:11~'\J 1 'UeUeJ @l.a:'. 
' 

(Ci'.) l.1111.:iH~e:im:i.J L~mtJ'UV1antl1~n'ULLVl'U 

n1lJliJ ~ fi'U L~'Utl'S~ rl\Jt:-.J".:11'U LL"~/Vl~eJVIU.:l~eJ ~ 1tl 1~ tl'U'lJeJ.:I o'U 11"111 ~.:! n~ 111 ~ LLri ~~'\J~1.:I 

,, ~""" .,,,, d @'ID. "!lafl..:11'UtiVl5 ~'Un11'1\J"!laL~'Ua mizau 'I 

C9ll!:l.<.9l L~'Ul°l1~1.:ia1V1~rn1tJ~1.:iA~.:i-d' 1~mliJ1m~'U.:iutl1~:i.J1rutl1~'11tJ w.Pl. l!:>d:'.bn 

tl11GN'U1l.Jb \J~qjqj11iJ~m~vi11~~eJ L~eJ ml.l1~fom~mi L~\JA1 riei6'!~1.:iliJ1nL~'U.:i'\J 

tl1~mrutlw~1tl 'V'l.Pl. l!:ld:'.bb 



'lh~ m 11111fl1i5 L~ fWl 1elU nft LL~1 '11 ~1'tJ~1.:J '1~ l'i'el.:i"'.:ivt ~elU1 ~..'l'!Jel..'ll11 L ~el.:J1'U~1.:J ~.:in~ 11 L <U'1l11'11 n ~1..'l'lh~ L Vl f'I 
'U 

LL~~'!Jei.:J'1'Ul'lei.:ii11 L<LJ'1l.J1 Ll11CJY11\l L~eJ 1 'U L~'UV11'l~i1L~eJ1 Vl m~'Uel ~ LL~~"'1lJ11() 1~tJ~n11fo'!J'U1~~m.1~i'~lJ'U()l~rJ11111 
'U ... 

(Cil) LL~.:i1111i.:ivt~el'tl1~\l'llel.:i~.:in~11L<LJ'1m\11n~1.:ii.J1~LV1Pl~eiml1L~1vl1 mEJ1tJ frJ 

1tJ i!u ~.:i LL~1'U ~ ~.Yt1~ 1-:i i.:i vt~ei~ei'!J ei.:i '1111~1.:ii.J1 ~ L vi Pl L 1tJ LL~ L U'U'!Jei .:i~1'~l1'U()l~111111m~vi 11.:i fll1'U1fllJi.J1~111 f'I 
'U ... 

E.JnLi'tJ1~t111vin1111m~el~tJ1~ • 
(I!?) ~11111111~~\l'!Jel.:i~.:in~11u11·vm1111m~eJ 1 vit1 °vl~m~el~i1~viBL-1itJL~t11nuL~eJ 1 vit1 

' 
'11n~1.:ii.J1~LV1Plmv.:ii.J1~LVlf'l1vit1 Li''ULL~'1~1~1'tJel'lJf1'1()1'11nml1L~1vl11~m1vin~\l'!Jel.:i'1'U 1111m~el~tJ~ij1'1iL~el '•lj ' 

1 vi t1 zj \l '1~l'i'eJ.:i1~.Yu el'U ru1()1L-1itJ'1'UfieitJu11V1 n'!Jel.:J~N L~el~'U °vl~el L U'U'll eJ.:i~1'~l1'U ()11111111m~vi11.:i fll1'U1fll.J , u , Q 

•I " 'l " 'l "" ..! u1~111PltlnL1'U b'Vltl11'Vlfl bl11ClL1eJ'iJ'U 

(rn) 1tJn1ru~hJi.Jijtm()l1lJ (Cil) "vl~eJ (I!?) ~.Yt1~1.:i"il~l'i'ei.:i1't1~111()11lJn~°vll11t111~1t1 
I q, ~ .:ii 

n11"'..'lL'11l11111Ynt1J6lltl'U11 

Cill!?.rn ~~'U<LJ'm'1'UeJzj\lml11~~111L~ei mL~11l11 i.Jvi1'1qiqi1°vl~el<LJ'el()ln'1\1~1\I L U'U"vli!.:J~elm ti 1 tJ 

nm~ri1vtu111~\11~'\i 11l u<LJ'ei frJ ml1'1~~t1°vl"'ni.J1~n'U1111~tJ<LJ'm"'uei °vl~m~cin~eJ\1'11n~eieinvti1'1~el~1i.J1~ntJ 1111 

~tJ<LJ'm"'tJelYJ'UVi LL~~m'1w"i111ru1 L~tl n~el.:i1~'ll1111-um1l1 L~t1vt1EJ~'U (l11i1) 11lJ,X.:i'1~w'111ru11 '\.~\ llu~~\l.:i1u ()1111 

c:i1 "'v vJtvv ~ " .., 
1~ L tJ tltln1~Vl11\I n 11fl'1\111mti1111'1111"11el'1111'11\I LL'1~111':itJ1'V!11'V'l"' ~fl 1fl1~ 

Cill!?.~ n1l1'1.:J1'U~Vlt~'1~LLm'lJL ~l.JL~lJL~'iJ'U b'!J 'V!~eJ<LJ'eJ fi1vt'Ul111 'ULL tJtJftqjqj1'V!~eJ<LJ'eJ()l n'1..'l~1\I 

L lluvti!\l~el 1~L uu1 U()l1l1fl11l1L~'U'llel\1'11i111'11u'5t11111"''1"'111 (lJ1i1) 
'U • 

1 .::ii .J II 0 I Alo d ..::.. ,JI q .., 4 II .., 

Cill!?.ct'. tJmruV1Lelfl'111LL'UtJV11meln'111u1~m11111f11m'1n'Vl1eltJnm.J 11m1lJ'!J111vt1mrn'1n'U 

~~u<LJ'eJ L'1'Uel'1~1'i'ei'1i.J ntm()l1lJf111il'1ot1'!Jei\lm11 f111il'1ot1~\ln~111 ~~el L llu~"'111 LL'1~ ~~u<LJ'eJ L'1'Uel 1l.li1i1vi5L~t1n 
~ d.J , ~ 

-rel\11"11W~1t111111 L~lJL~lJ 

Cill!?. b n1l1 el1'1UWl11f'lt1m~n1111~111~1'11'Umru~el1ud1~1111t1~~~'U<LJ'eJL'1'Uel'1~L~t1n~ei.:i!"11 
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