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er.er 1tJm-slli'111~'Um-stl-s:::m111-s1!'l1~L~n'Vl-sffun~V1~e:i1 tJm-svi1'1tiJt1J1 l"lru:::m-s11m-s 

~'111UJ1t:J'1 m1tl-s::: ff'Jl11111"l 1B L~ n'V11C:JU n~Vl~BmlJ i1~'Vlfi1 ~er~u.Ue:i L'1'UC:J~LL'1\leLJ'i) L Vl'1'1~\l L ~lJL~lJ 1111 f11lJii~'Vlfi~ 
" 

'1::: 1lJ~u.LJ'm'1'Ue:i 1lJ-Su111"11 Vl~e:i 1lJvi1'1ruru1 mn.Ue:i L VJ'1'1~\l~\l n~111lJL V1m:::m.1V1~e:i 1lJtin~e:i-:i ...... " 
ct. o m11'V11\lHzj-:i~'VlB~'1::: 1lJ-rm11"11~1'1111 t-1~Bi11"11Vl~\l111"111111 V1~B11m~L'1UB~\lV1lJl11 

' 
~I.I A -di I.I 1 0 .:;!ii .di .J 1 ... ... 
m111 LL'1:::m'1'W'11'SUJ1L'1Bn'11\l 'l.J'11'1.J1'1.J Vl1'i)'lJ'l.J1111 Vl1VL\l'W1:::'S1tln11Vl'l.J\l11tln11 111 Vl1'i)'iJ1'1'1:rnm'1f1 n11 

.1 .. d ... !'I" 1' .. .,., ~" '.. ~~..i.1 'i' fl uwm11111mm'1n'V11B'l.Jn'1 bl11tl lJ'W'111UJ1'1111'11\lL'1tin bl11 '1111LL\11'1:::'W'11-Sru1 VJ\l'l.J L'WBui::: btl'!l'l.J'lJB\l'Vl1\l11'!ln11L uu 
I 

'11~tlJ LL'1::: 1 ~~B11n11~11l~'IJ'lJ'i)\ln'SlJL U'l.JL~\1l'lJ1111~d'l.JeLJVLG'!'l.JC:J'1:::b~tln~'i)\lfh 1-rr~1tJ Vl~Bf"i1L?lt1V11tl 11111 m111 1111~\l 
..::rt. Q e I A a A ~ <j" v..:iJ v fr v.:!' 1 I I !"1 II~ II 

f11lJ'1:::Yl'111ru1tJnL'1nn11 u1:::ffJ\11111"11VL'1n'V11C:J'l.JnG'!LL'1:::'1\l b Vl'l!ft:JtJ'U'lJVL?f'UCJ b uUt:J'Vl\l\l1'U l.111'1::: L u'Ut:JtJ'U'lJ'i) 
" " " 

L'1'Ue:iml11-Yum1fi'111L~e:inV1~B1lJ~\111l.J mniiLVl\1l~Lzje:i~e:i111111~'UeLJm'1uBm:::vi1m11111ti1lJ'1'1~\11 L~u m1L?1'Ue:i 
I ' 

\l1'U\111lJLBn'111tl1:::m11111!'l1~L~f1'Vliffunill11 l"lru:::n1111n11Vl'111ru1t:.i'1m1tl1:::m11111!'l1~L~n'Vl1Biirn1V1~BmlJ 

1t.1lJ'.d11 ~3 GJ .Jo1v.ol1t.11V~IJ OA .. 1 
'1::: VI t:Jtl'U'lJVL'1'1.JCJU'U'!JLL'1\l LL'1::: LL'1111\lVl'1 f1 ~1U'Vl'V11 VIL'!J'i) 11111 t:J tlU'lJVLG'!'IJ'i)'111J11tll111 L 'IJ'l.J\l11.J\111l.JL'i) nG'f 11 u1:::m111 

" ... " 
11 !'l1B L~nVJ 1e:iun?11 ~L'1~'1'1lJ\!"Sru Vl1nfi1~LL'1'l1lJ L U'U~~u-W-:i 1111 ml.I ii~'Vlfi~'1::: 1lJ-rueLJ'm'1'UC:JVl~e:i 1lJfo111"11'1JC:J\l ~ 

~'UeLJm'1'UB11 titT'U ~-:id~~'UoVm?fue:i ~\l n~111lJi1~'VlfiL~tif1~B-:if"i11'li~1tiVl~BA1L?ltiV11ti11111 '11 nml.l 

er.~ ne:i'IJ'1\l'U1111'1J'1tl,Jt1J1 n-rn m'1tl1:::m121tim~nm1tlwm111111"11~L~n'Vl'rniin~ V11n 

• I ' "' 0 .,! " "' ,,.,j " .,! • I "" do, ""' "' "" "' • I 'i ' ' u11n~1111m1nwV11'Vl L '1J1'1 n'l!fru::: ~ tl'IJ'lJB L?f'IJB'Vl'!l'IJ:::m"Suwm11111!'l1V11e:i'Vl Ll111'\.J n111"1111 L'1 B nl.l t:.i'1 u-s::: btl'!l'IJ1111 

tltJ Vl~Bii~1'1J 1111 L?ltin'\.J~~'l.JoUC:Jb'1'1J'i)11 tl~'U Vl~B-V'l11'1J11\l f111LL'll'l-V''UB V1\l b U'Uu11l.J Vl~'i)G'fl.J tJ'i)l.J tl'Utl'\.J er~'l.JoUC:Jb?f'IJ'i) 
" " 

11 tl~tJ 1t1~m~1mhvh tJf111L'1'UB11 m 1'1~e:>~B11nwvi1m1wil~l'l~'IJ11'11 'IJ m1 L'1'1.JeJ111"11 
I 

.,.,j " .J fl "· I ' ~ v.oi " <f.(j V11f1t:Jtl'U'1J'iJL'1'UB61l\l b u'Ut:.iu1:::nB'\.Jf111 SM Es L'1'UB111"11'1\lffJ1111"111'11'1111'1JB\lt:JtJ'IJ'lJ'iJ 
\I \I \I , \I 

L'1'UC:J11tJ~'UmlJLn'U~eJtl'1::: <9>0 1~Vltl1tJ\l1'\J'lJ'i)\l~~~\1l~'i)~l11~1\l'11n~tl1:::nB'Uf111 SMEs \?l-:in~11 Ll11tl~\11L~tl\l 
o .., 11~ 11 d :'I v., I ~ 1 ~ vd v d 1 • "' V 

'11111'\.Jt:Jtl'IJ'lJ'iJL'1'U'iJ61l\l L utJt:-.1 u1:::nB'\.Jn1'i SM Es 61!\l L'1'Um11"11'1\ln11111"11\111'1111'1JB\lt:Jtl'U'1J'iJL'1'UB11tJB'IJ lJLn'U-Smm::: 
\I \I \I , \I 

<9>0 ~'1:::L~t1nmv\'1'1tl,Jtl,J1hlbn'U m 11tl 

~~'\JoLJ'i) LG'f'IJ'i)~L U'IJ n'1f111~1l.JA1~'1:::1111~'VIB\111l.J1111"1Vl~\l er LoV1~1lJA1'Vl m1 t1'1:::~'i)\l 
\I \I I 



ct.~ V11 n~~'UoLJe:H'1'Utizj-:ilJ1 'li~i.Jit mru mi SM Es LLlli L U'UUflfl"tJ11lJ(i11~~ ti"'rn'!J1~1 vm \I \I , .. ~ 

'Vl~tiil~Uflf•rn ~~ (i1 ~\l:ff 'Ul'l 1lJ n f1'VllJ1tJ 1 'Vl tJ b'1'Utli1fl1G'l\I ffJ1i1fl1~1G'l(il'!Jf)\l~~'UoLJtl bG'l'Utlzj\I L U'UUflfl"t)'J'ilJ(i11~i11~ntl , dJ \I , 'U , 

"'ru'!l1~1 'VltJ'Vl~ffW~Ufl fl"~~(il ~-:i:ff 'Umll n f1VllJ1 t.J'!Jti\l\l11-:ii.J'J't L 'V1 f'11li Lii'U~mmt m 1 '!XV1L11 tJ\11'U'!Jti\l'S'~~(i16ff ti'Vl~tl~ (i1 " , dJ .. 

~1-:i~1n~~'U-LJ'ti LG'l'Utizj-:i L u'U~ AA" 5i'J'lJ(i11~ nti"' ry'll1~1 'Vl t.J'Vl~tiil~~flfl"~~(il ~-:i~'Umlln~V1lJ1tJ1 'Vl tJ~-:i mh1 

~~'UoLJti LG'l'Uti~ L U'U ii~ m'J'~1iir11~~t 1~~'Vl51911m 'J''J'fl'Vl~\I ~ L-V'1~1iiri'1'Vl m1 tJ'1:::1ii'ti-:i 
~ ~ , 

L tl'U~u'J':::ntium'J'~ L tl'U~fl fl"15'J''J'll ~n~nm1ry'!l1~1 'Vlt.J'Vl~tiil~~ Afl"1~ ~ (i1 ~-:i:ff 'Ut911ll n~'Vlll1tJ1 'Vlt.J 

b. 

~'ll'Ut n1'J'U'J't n'J(i111fl1~ L~n'Vl'J'tiilm1'1tlii'ti-:iv116" flJ f1J1~ 1\l\911lJ Lb UlJ"'flJ f1J1 ~\l'J't~ b 'UoLJtl 

C9l.m 'Vl~tiv11-LJ'tit9ln"1\ILU'UV1U-:i~tinumll Jl1tJL'U t'l )'LI uu'1(i1'11ni''LI~1~1'uLL~\I LL"t'1tlii'ti-:i11-:iV1~ni.J'J'tn'U"'flJflJ1 

Ltl'U'11m'UL~'ULvl1nu~titJ"t ct 'Uti-:i'J'1mr11~1-:i~i.J'J'tmm1A1~L~nvi1ffwn'11'1XmlJ~(il~ti11t 'U'Urutv11"'ryry11(iltJ 
.J ....-- ., 

1-ifV1~nu'J':::n'Uti~1-:iV1mti~1-:i1(il ~-:illiti 1 uii 

d ... ••' '.,j d .i., I .J fl d '°' ••' ' 0.1 .,j .Joi SI d .. ••' ' b.~ b'llfl'VlitJ(il'J'1n'Vl'Vl5'U1fl1W!l'UG'l\1'11tJ '!l\IL u'Ub'llfl'Vl'J'tl(ili1 n'Vl"\11'U'Vl'Vl b'llL'llfl'Vlitl(il'J'1"n'Vl 

J'U oU1it\lim~1'Vli11ffi'U1'Uvl16"f1Jf1J1 'Vl~tiriti'U1'UJ'U1llLn'U m 1'Uvl1n1'J' 

b.m V1U\l~ti~1i.J1:::n'U'Uti\ltJ'U1A1w1 tJ L 'UU'J'tL Vlf'l 1'11ll~1ti~1-:i~Arutm'J'lln1i'U LtJtJ1tJ 

n1'Vl'U(il ~\l'J':::u1 'UoUtl (9).~ (~) 'Vl~tl'1tb U'U'VIU\l~tl~1U'J':::n'U~b~n'Vl'J'tliln'1mii16m'J'~mlluru~nm-:in1V1'U(il 
' u 

b.~ V1u-:i~ti~1u1tn'U'!Jti-:iu~~viL~'U'Vl'U 'Vl~tiu~~vib~'U'Vl'U'Vl~n'Vl'S'YJ~m~-ruti'Ufl 111911,x 'I , , .. ~ 

tb::: nm.J n'1n1'J'b~'U'Vl'Ub ~ti m wnru'll~ LL"tU'J't ntiU5'J'fl'1~1Uitn'U 1911lJUi:::n1f'1'Utl\15'U1 fl1i Lb ~-:ii.Jw L 'Vlf'11 Vl tJ t911ll , , 

'Vl~nU'J'tn'Utl'1:::A'Ub ,x b(iltJ1lii1(iltJnL dwnt.J b 'U C9lct i''UUU'1(i1'11n1'U~~'ll'U:::n1'J'UWn1(il'J'1fl1 
~ 

~L~n'Vl'J'tilln'1 (~'S'u~1-:i) W'U'11n.Um.m~'U\911lJ"'n'ru1~1-:iLL~1 \I \I v~ iu 

I SJ I Q 

t'l. F11~1·m~::m'J'~1m\l'U 

mii'1:::~1tJr11~1-:izj-:i 1~11lJm'cll;J"r11L ~lJ \9l"tl(i1'1'Um'i4~'U 61 LL":::r111-u~1tJ~-:iu1-:iLL~11(ilt.Jnti 

'J'1fl1L'VllJ1'J'1lJLU'ULnru'1 LL":::n1'Vl'U(iln1'J'~1t.Jb~'UL U'U '11'U1'U m \11(il ~-:id 
-:i1(il~ (9) L utJ'11tJ1'UL~'U 1 'LIBl9li1~ti t.Jm~ ~o '1Jti-:ir11~1-:i L~ti~'S'u~1-:i 1~i.Jfiu~-:i1'U 

~ ~ -..J 
Q J/.J1 II 

(9). \11'UL\91WlJYJ'U'\llntlG'l'J'1\ILL"::: BORING TEST 

~. \:Jn~\ 11-:iLL'U'J, 'U(il~'U~1'U'J'1n, fl1'Uflti~'U , "' 
I -=A I ~ U C::: 

m. 'Vl"1tlflti'Um\91~1'U'J'1n ,L'1119ltilltl fl.'1.". Vl\l'VllJ(ilLL"1LG'l'J''1 

~. ~(il~-:in-:iu1u(iltl1L~t.J'11L~'1~i.J w~tilJ11-:i Sleeve vlti1:::uu\l11-:i1 LL~1L~~'1 

JI o Q .K ~ ~ LI ~ 
t'l. 11\IW'UG'l1L'J''1'J'Ubbm'~L'V1W'U fl.'1.". 'll'U C9l 'Vl\l'VllJ(ilLL"1bG'l'J''1 

~ 

~. 'Vl~tlflti'Un~t91U'Ub(il fl.'1."·~·:i'VllJ(ilLL~1L~~'1 
~. 11-:i Sleeve vlti'J':::uu\l11-:i11'Ufltl'Un1191-&'U C9l LL~1L~~'1 



I .:;:ii ~ ~ I.I d 
C9>C9>.VIG1elflel'Um'\9lfl1'U fl.'1.'1. 'll'U l!J Vl\l'\lll.l~LL~1L'1'f'1 

~ 0 d -f " ~ I.I Q 

C9ll!J.11\l'W'U'11Li'l'n.JLL~~LVJ'V'j'U fl.'1.~. oiJ''U l!J Vl\l'\lll.l~LL~1L'1i'\I 
'U 

G)611.11'1 Sleeve vJeli~'U'U~1\111'LlfleJUfl~\9l.ff'U \!) LL~1L'1~'1 

1-M'LL~1L'1~Wl1f.J1'U G'llcf 1u 

\11~~ l!l Lll'Ll'11u1'UL~'Ll1"Uel'm1~eiCJG1~ 6110 'lleJ\IA1~1\I L~ei~-ru~1'11~\Jiju~.:i1'U 
,, ,,,,., ,, 

G'l . ..:i1u~~tn'.:i 1fli\IVl~\lfl1L Vl~n.~.:im~L uei.:i'\ll~\lfl1LLG1~~1uth~neiu~1.:i 1 '1JeJ\IV1~..:ifl1 LL~1L'1~'1 

l!J. Yl1fl1irlel'1~1\1~1'U~1.:I 1 '1Jel\l\11'Ubfli\1'1~1\I ~1'U~L'\ll~el~..'.l'\lll.l~Lb~1L'1~'1 

611. neiB~e..ii.J.:i ~~~\11\lfl'UUi~\Jl 'V'j~eJl.IVl~elflel'Ufl~\JlL'11L~l.lbLG1~L~l.IVl'UVl~\I fl'1~ . .ffu~ C9l LLG1~ 
... 'U 

~ cJ I.I d 
'll'UVI l!J LL~1 b'1i'1 

ct:. L~uvleii~uu~'1J1nu1" vlm~1V1-ru~eif.J?11CJ1 vJvh "11f.J 1 VJi~wviLL~~vleii~uu~1\I 1 ~u~ G) 

~.J II d 
Lb'1~ 'll'UVI l!J bb'11L'1i'\I 

ct. vi1mi~eim'11CJ1 vJvh G'l1CJG1'qiqi1ru~1.:i 1 LL~1L'1~'1 

b. u1'UU'UmtJ1 Uel1fl1iLLG1~ 111tJUelflel1fl1i bb~1L'1~'1 
'U 

IQJ Jt Qi. lid 
G'll. \JlflbL\Jl\le.J'U\l'Um'~L'Uel\IL"lli1l.lfl Lb'11b'1i'1 

' 
~. \JlflLL~\l~WJm~b-nel\lb"lli1lJfl ~\l'\lll.l~Lb~1L'1~'1 

'U 

~. \JlflLL~..:iu'U1~ ~~~..:ii11u'U1~LLG1~~1ui.Ji~flel'UU'Ll1~ bb~1b'1~'1 

G'lO. ~~~\1~1L'V'j~1'U111tJ1 Ubb'1~ f11tJUelflel1fl1i bb~1b'1~'1 

1-M'LL~1L'1~Wl1tJL'U bcf 1u 

..:i1~'1~Vi'1t1 L ll'Ll'11"U1'UL~'Ll1 uel't9li1~eit1'1~ cto '1Jei.:iA1~1..:i L~mWu~1'11~i.Jiju~..:i1u 
' _..-- 'U 

ci. ~ d II d 
G'l. \9l~\9l\l'U1'UUi~\9l UPVC 'U1'UG'i1Li'1iU Lb'11L'1i'1 

'U 'U 

l!J. ~~ ~\IU i~ \9l-V1'1J1~1..:iei~G1:iJL 'Llt1l.l'W~ell.leJU mru m~'1fl ~\!Vil.I~ LL~1 L'1~'1 
'U 'U ' 

611. \Jlflbb~\IU1UU~'UG'i1L~'1iUUi~\9l-VIU1~1'1 LL~1L'1~'1 
'U 'U 'U 

Ci'.. ~~~\lbfl~el'1'1'1JJlt:lJ~ eii.JmrutJi~fleJ'U-M'ei\ltl1--Mei.:i'11l.I LL~1LG'l~'1 
' ' 

ct. ~~~\l~l.Jtl1eJ\9l bulJ~LbG1~i~'U'U'1'1J1Ji'U1G1 f11ffWelflel1fl1i ~..'.l'Vll.l~bb~1L'1~'1 
' 

G'll. 9J~~\IW'U'UUel\lrlUel'U\9li1f.J'11flV11~1 ~..'.l'Vll.l~bL~1b'1~'1 

c:i. Vl1~\JlflLL~\1~1'U~1\11 ~'1 f11tJ1 'ULLG1~f11tJ'UeJfl1 U~1'U~~el..:JVl1 LL~1b'1~'1 

~. Yl1fl1iVl~'1el'U..:i1Ui~'U'U~1\l 1 '1'U 1'ffmi1~L~f.J'U~elf.J'1l.l\jill 

G)O. vi1m1l.l'1~m~~\lmt11u - mt1ueinmA1i V1~\lvi1minei'1f1..:iLL~1L'1~'\l~..:iV1l.I~ 

G)G), 'Uelfl'11fld1-Mvhm-snei'1~1\l\11U"11'U~'U 1 ~L V!Rel~\l'Vll.I~ 1-M'LL~1b"1~'1L~tJ'U~m.J 

'1fl~el..'.l fli'U~1'U \911l.liULL'U'U 'S1tJfl1'SrleJ'1f1\I LLG1~~n1rn1VJflUi~fl1i 'S~tJ~L1'11 Ci'.o 1u ~ ~ v~v~ • 

1-M'LL~1 L'1~"il L~tiuf ei tJ \911l.1'1ty ty1V1~ei-LJ'eit9l n'1.:i~1.:i L U'UVIU\I ~ei i1l.l~.:ivi1'1mu~ riei'1f 1-:i 

1-M''1~el1~ b~tJ'U~eltJ 

~. el\91~1fi1tl~'U 

l"i1i.J-ru\911l.l'1ruru1~1-:i LL uuVf 1 tJ Lein'11-si.J-s~ m~i1fl1 ~L~ nviiei-0 n'1d V!~ei-U eJ\91 n'1.:i ~1\1 L iJu u"' 



" 4.1 ~ 0 v ~ 

Vl'W\lG'f'i"J'oJ:H"l1Vl'U\11 \11\l'W 

~- (9) mru~ ~-ru~1.:ioJ1.:i1'W~-ru~1.:i 1u~1.:i~1.:i1 ~~~'Uv11Bn-vmt'lvi~.:i Lt'IE.l 1lJhl'-rt1eJ'Wru1111 
" " , ti 

~.ID rr~ru~~-ru~1.:iu!ju~~t'l'1ryry1~1.:in'i"JG'f~1.:i 'W'i"JmviiieJ-.;i1n-t'eJ ~.(9) '1tn1vi'Wt'lfi1ufo 

L U'Wi1 EJi'm ll'W'ii1m'WL~'U1111 EJl'i'11 'WeYm1fa m'I~ o .(9)0 'll'i"J\li1 A1.:i1'W~1.:i -~. n1i~uu1~nuR11~~11\1iunw~a.:i • 
~'l!'W~n1iUitn1t'ii1A1~L~nVli'i"JUn~zj.:i1~vi1'1run11~1.:i \91111LL'U'U ~.:Jit'Ub'Wot''i"J (9).m Vl~eJ-t'eJ \I Qlg~ , 

111 m1.:i~1.:i L ll'Wviii'.:i~eJ LL'11 LL~mru -.;it!Ji'eJ.:i-r'Uuitn'WA1111'ii1it'l'U nvdeJ.:i'lJeJ.:i.:i1'W~1.:i~ Lfi t'l~w11EJ 1 t.1it flt rnn 1lJ.UeJ EJ 
' 

n-i1 l!> tJ ii''U~\11'11n1'W~miJ1~fo11eJ'U.:i1t.11~m!Ji'eJ.:i~'U:a't'lm1~eJ11LL'l!11LLm'll1m-limi1~~~.:iL~11mEJ1t.1 (9)cr i't.1 -- ' i!'U~t'l'11n1't.1Vi1~-r'ULL~.:im111'ii1it'l'UnYdeJ.:i , 
I ~ I JI 

GlO. n1i'11m.:l'l.J"1.:l'\ll'l.J1 

~~'U-t'm'1!'W'i"Jlj~Vl5LG'f'l.J'i"J'lJ'i"J-r'UL~'W~1\lVltJ1 b 'WB111'i11lJLn'W~'i"JE.l"~ mcf 'lJ'i"J\li1A1A1~1.:J~.:JVl11\11 
" -

LL~~.:i-d'-.;i~!Ji'eJ.:i~.:JlJ'i"J'UVl'1 n\J'i~tl'UL~'U~1.:JVIU1 L U'W~'U6U \9li-r\1'U1'11 VI El Vl~'i"JVlii'.:J~'i"J~1U'ittl'WVl~'i"JVlii'.:J~'i"J~1Uit n'W ... 
~L~nVli'i"JUn~'lJ'i"J\l61.J1A1ib 'WDitL Vll'll11111LL 'U'U~.:Jit'Ub 'W-t''i"J m.ct (m) 1 ~LLnmiineJ'Wmi-r'UoU1'itL~'U~1.:JVIU1,j'U 

' 

1 I Q. I 4.1 ..:::i.. O II Q ,J ti I ~ :; d ~I 
'Wn1'i'11m.:J'ULLl11'1t.:J1\11 nilJ"JtVlnb.:J'W'oJ1'W1'W'i'i"JEJ'1t mo 'lJ'i"J.:JL.:J'WVll'l'i"J.:J'11EJ ~'W.:J1\1i'W'WLWm u'U -uwnt.1~'1\l1'U 1 'Wmru~L~'U'\.J1~n'U~'1.:i1t.1-.;it!Ji'eJ.:i~n-Xn H~.:i~t.11lJ~1n11 b L~eJ'U (?!1V1-r'U'1ryry1~L ll'Ui1A1~'i"J 
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