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b?f'Um1tJ~'U~1lJLn'U~BtJ"1::: @)Q 1~'VltJ1tJ~1'U'lJB'1-r\i~Vl~eJ~Vl~1'1'11fl~UWf1eJUfl1'i SMEs ~~fl~11 LV1tJ~V1L~CJ~ 
... 'U 

'1'1 ~u~fl'W.LJ' m?t'WeJzj'1LU'U~tl1:::nBu m1 SM Es zj.,i L?f'Um11"11?1.:ifli111A1~1?1V1"llei.:i~~'U.LJ'e:i L?f'Uei11tJ~'U1lJ Ln'U~e:iti"1::: 
'U \I \I ' \I 

..J .. 0 ,.!/ 1 ' -
@)0 Wil:::LWfl111'\111rt(\J(\J1 1!Ln'U m 'S1tJ 

~fl'UoLJBL?f'UB~LU'Un'1fl1'i~1l.JA1~'1:::1~~'V15tJ11l.J1'S'SFl'VI~~ ~boLJ1~111A1'Vlm1tJ'iJ:::c;i'B.:i 
" 'U ' 

LU'W~i.J-s:::nvum-s SMEs 
'U 



.,.,j II .,J ""1 I "·I I :i1 .,J,,. ., ""~ 
ct.~ "v11fl~tJ'W'1Je:lLG'f'UeJ'1l.:Jl..I 'll~u'S:!flffUfl1'S SMEs LL\91Lu'W'iflfl~li'S'Sl..IV11Vl'1eJG'f(\j'll1\91 ~VltJ 

'Vl~ffu ~u fl fl~~~ vi ~.:i~'W \911iinnV1ii1ti1 VI ti LG'f'W a -s1 fl1G'f ..:i n11-s1fl1 ~1G'f vi'll a..:i ~~u-U a LG'f 'W a zj.:i L tJ'Wu fl fl~ li'i'iii vi 1 ~m~~ a 
, dJ \I " \I " 

"''IJ'll1~1 VltJ'Vl~ffu~'iflflri~~vi~.:i~u\911ii n~'Vlm ti'1Ja..:1~1..:iu'i:! L VI 1"11lJ Lnu~a ti~:! rn 1 °IXV1ll1 ti..:i1u'1Ja.:ii'jl~vi~aV1~a~vi 
~1.:J'11flc.i'~'U-U'eJ LG'f'UeJzj..:I L U'UUflfl~li'S'il..!Vl1~~eJ"'f1 l'lJ1~L VI tJVl~eJtJ~ u flfl~~~ Vl ~..:l~'U\911l..Jfli1Vll..J1tJ1 VI tJ~..:lflft11 

\I • Ill~ , d.J 

~~'U-U'eJ L~'UeJ~ L U'U fi'1fl1'~~1l..IA1~'1:! 1~~VIG\911l..11'i'Sfl'Vl~..:I ~ LoU1~1l..lrol1Vlfl'i1 tJ'1:!~eJ.:J 
" " , 

L U'U~U'i:! naum'i~ L uuufl fl~li'i'il..I m~~a"'n 1'lJ1~1VIt.JV1~a\J~uflfl~~~vi~..:i~'U\911iinnV1mtJ1 VI t.J \I , Ill~ , dJ 

O CLI II I II 

b. fl1'SVl1flqjqj1'11.:JfleJ~'i1.::J 

~'ll'W:! fl1 'iU 'i:! m vi 'i1fl1 ~ L~ flVl'ieJ\J n'1'1:!l'i'a..:ivi1"''Y'Y1~ 1-:i vi 1ii LL uu"' 'Y 'Y 1 ~ .:i 'i:!'i 1 u-U a 

Ci>.'11 'Vl~eJYl1oUeJ\91fl~.::JL \Juvitr..:i~eJtlUO'Sl..I 111t.Jb 'U u-J 1'W tru'1V1'11fl1'Wm~i'ULL~.:J Lb~:!'1~~eJ..:111.:JVIG'i'flU'i~tl'W"'(\j(\)1 
/ 

L tJu-;,i'1mm~'WL vhnu~atJ~~ ct '1Ja.:i-s1f11fi1~1..:i~\J'i~mvi'i1fl1~L~flV1'ia\Jn'1 1'IXmii~vi~a111 u'1lru:!vi1"''1J'IJ1 LV1t.J 

1-ffvi'1nu'i~n'Uaci1..:ivi~..:iaci1.:i 1vi ~~a 1 ud 

b.Cil L~'UG'!Vl 

b.l!:l L~flVl~eJ V1'i1'V'J'vi°~li'W1fl1'iL~mt.:i~1 tJ zj..:i Lum ~flVl~eJvi'i1°1-'J'vi'~.:i1'W~vi'l-ff L~fl'Vl~am1vM 

J'U '!i1'i~~m~1V1~1vtltJ1'uvi1"''1J'IJ1 'Vl~aria'U1'W'1'W1lJLnu rn 1'Wvi1n1'i 

b.rn V1tr.:i~a ~1U'i~rl'W'1leJ.:Jli'W1fl1'S m tJ 1 'WU'i~L VII"! \911iil'i'1aci1.:i~flru~fl'i'il..lfl1'i'W 1t1u1ti 

n1'Vl'UVl ~..:l'i~'i b 'UoUeJ Ci) .ct (L!J) 'Vl~eJ'1~ b U'U'VIU.:J~eJ~1U'i~ tl'U~ L~ flVl'rn\Jn'1mii15m-s~ fl'il..IU (\j:iifl~1..:I n1'Vl'UVl 

b.ct V1tr.::J~eJ~1U'i~tl'U'1JeJ..:IU~,;'Vl L~'UVl'U V!~eJu~,;'Vl L~'WVl'UV!G'i'flVli'tj vm~i'UeJ'W ru1\91 b °IX 
"I , "u 

°LJ'i~ fleJUn '1fl1'SL~'UVl'UL ~eJ fl1'i'Vj1nJ'llVLb~tU'i~fleJU5'ifi'1~1U'ittl'U\911l..ID'itfl11"1'1JeN5'U1fl1'iLL 'vi.:i\J'i~ L '1'11"11 '1'1 tJ \911l..I , ' 

-u.ct ~'WliU\91'ii'~u1ri 1 V1t1 

V1G'i'nu'i~n'Wd'1t~'W 1'IX1vit11lJ~viam dw11t11 u Cilct 1utru'1vi'11n1'u~~'ll'W:!fl1'iU'itmvi'i1m 

~ L~flVl'ieJ{j n'1 (~i'u~1.:i) ~'U'11 floUeJ~ fl~'U\911l..l"'(\j(\)1~1..:I LL~1 
I II I 4Q. 

~. Fl1'11.::Jbbrt:!n1'i'11tlb.::J'U 

fl'il..l'"Jt~1tJA1~1..:lzj..:I 1~'i1l..1111~\j~A1L ~ii \91~eJVl'1'U111~~'U 1 LL~~fi11-ff~1tJ~..:IU1..:ILL~1 LVltJ~eJ 

'i1fl1L'Vll..11'i1l..ILU'WLflru'1 LL~:!r1'1Vl'UVlfl1'i~1tJL~'ULU'U -;,i'1'U'J'W rn .:i1vi ~..:id 
_=iJ ::1 O - 1 " II I tJ' J 114.1 II 111,. 1- QJ-

..:11Vl'Vl Ci> L utJ'"JT\.J1'UL..:l'U 'UeJ\91'i1'ieJt.Jrt~ l!:Jo 'Uil..:lfl1'11.:J Ll..leJ~'iU'11.::J Vlu{]U\91.:J1'U 

.::ii JI.di t.I 

Ci> • .:J1'UL\91'it.Jl..Jtj'lJ'\'lfleJ~'i1..:ILL~~ BORING TEST ,,. 

l!'.J. Ufl~.:J. 11..:ILL'U'J, '1JVl~'U~1'U'i1fl, fl1'UfleJ~'U . .. / 

I q I ~ II ~ 
rn. VlrteJfleJ'Ufl'i\91~1'U'i1fl ,LG'f1\91eJlJeJ fl.~."1. Vl.:J'VllJVlbLmLG'f'i'"J,,,. ... . 
~. ~vi~.:i'1.:iu1uvitl1L~tl~1L~'1~U Vj~eJl..111..:1 Sleeve vleJ'i~Uu~1.:i1 LL~1Lft~'1 

I .QI QJ .ci{ :;; V ~ 
ct. VlrteJfleJ'Ufl'i\91LG'f1 fl.G'f.~. 'll'UVI m Vl..:IVll..!VlLL"11LG'f'i'"J 

/ 
I q ~ ~ LI ~ 

b. VlrteJfleJ'Ufl'i\91fl1'U fl.ft."1. 'll'U m Vl..:IVll..!VlLL~1Lft'i'1 
/ 

~" ~ :: :: "" ll'J. 11.:J~'U~1L'i'1'iULLrttLVl~'U fl.ft.~. 'll'U m Vl.:JVllJVlLL~1Lft'i'1 
" / 

I ""'o.11 t II Q 
~. Vl~eJfleJ'Ufl'i\91'\.J'U Vl fl.ft."1.Vl.:JVll..JVlLL"11LG'f'iW-

~. 11.::J Sleeve vleJ'S~U'\.J~1..:11 bUfleJ'Ufl~\91.ff'U Ci) LL~1LG'f~'1 
,/ 



I &:ii ~ ~ I.I ~ 
@)@).VIG'ltlfltl'Umt'lrlTU fl.G'i."1. 'lJ'U \!:) Vl..'l'v'll.J~LL"11LG'i'S'1 

@)\!J.11..'lvr'U'11L~'1~ULL"~L'Vlvr'U fl.G'i."1 . .ff'U \!:) ~..'l'v'll.J~LL~1LG'i~'1 
@)m.11..'l Sleeve vleJWUU~1..'l1 1 'Ufltl'Uf1~t'l.ff'U \!:) LL~1LG'i~'1 

1~LL~1LG'i~'1il1tJ1 'U <rJ<t 'J'U 
.--

----..'l1~~ l!J L U'U'1'1'U1'UL~'U1'Ue)m1~e:it1"1~ mo 'lleJ..'lA1~1..'l Lde:i~-ru~1..'l1~tl~llii..'l1'U 
,, .-- " 

@) . ..'l1'U~~IJi'..'l bfl'i..'l'v'l'1..'l fl1LVl~n.li..'lnWL UeJ..'l'v'l'1..'lfl1LL"1~~1'Utl'S~ne:iu~1..'l 1 'lle:J..'l'l-1'1..'lfl1 LL~1LG'i~'1 

l!J. vl1f11'Srltl'G'i~1..'l~1'U~1..'l 1 'lltl..'l..'l1'Ubfl'S..'l'G'i~1'3 ~1'U~LVl~ff~~Vll.J~LL~1LG'i~'1 
,, - ,, .J 

m. ne:iB~t:.JiJ~ &i~IJi'..'l1~nUtl'S~t'l Yl~tll.JVl~tlfltl'Uf1~t'1LG'i1L~l.JLLG'l~L~l.J~UV1'1~ fl'G'i&'l.oU'UVl @) LLG'l~ 
~ ~ 

~ _J II d 
'lJ'U'Vl l!J LLm LG'i'S'1 

c(. L~'Uvltl'S~UU~'ll1DU1"1 vim~1V1-ru~e:it1G'i1tJ1~~1 "11tlb'Vl'SPl'v'lvlLLG'l~vltl'S~UU~1~ 1 .ff'U~ @) 

~ .J II d 

LLG'l~ 'lJ'U'Vl l!J LL"11 LG'i'S'1 

ct. v11m'S~e:it1a1t11~~1 a1m1'qJqJ1ru~1~1 LL~1L'1~'1 

b. 01Utl'UmtJ1 'Utl1fl1'SLLG'l~ fl1tl'Utlntl1fl1'S LL~1LG'i~'1 
~ 

I Q.J J' o=tt. SI d 

<rJ. t'lnLLt'l~t:.J'i.J~Um~LUtl~L'll'S1l.Jfl LL"11LG'i'S'1 
I 

~- t'lnLL~~vruum~Ltre:i~L'll'S1iJfl ~~Vll.J~LL~1LG'i~'1 
~ 

~- t'lnLL~~U'i..11~ ~~~~'S11U'U1~LL"1~~1°1.Jtl'S~ne:iuuu1~ LL~1LG'i~'1 

@)0. &i~~~~1LYlmWl1tJ1'1.JLL"1~ il1tl'i.Je:Jntl1fl1'S LL~1LG'i~'1 

1~LL~1LG'i~'1il1tJ1'1.J bet -Ju / 

..'l1~a~~1t1 LU'U'1'1muL~u1'Uerm1~e:it1&=i~ cto 'lle:i~fi1~1~ Ldei~-ru~1~1~ufilli\~1u 
I ~ :.J 

@). &i~~~U1°1.Jtl'S~~ UPVC tn'U'11L~'1~tl LL~1LG'i~'1 
l!J. ~~~~tl'S~\'l-VIU1~1~tl~G'liJLUtll.JYl~"fll.J"fltlmru m~'1n ~..'l'l-1l.l~LL~1LG'i~'1 

~ ~ I 

m. t'lnLL~..'lU1tl'U~'i..!'11L~'1'Stltl'S~\'l-VIU1~1..'l LL~1LG'i~'1 
tj tj tj 

~~d Q.J' ' l.l~VV Vd 

c(. (>1~(>1~ Lfl'S'e)~?f'lJJlC\J'Yl utlmruth~ n eJU'Vltl~'i..!1-'Vltl~'11lJ LL"11 L'1'S'1 
I I 

ct. &i~~~~l.ltlTeJt'l b 'l.JWiLLG'l~'S~UUG'i'lJ1.fiU1"1 il1tJ'i.J"iJf1tl1fl1'S ~..'l'v'll.J~LL~1LG'i~'1 
I 

<rJ. &i~~~'S~UUU"fl~tl'i.JB'i.Jm1tJ'11n~1~1 ~..'l'v'll.l~LL'11LG'i~'1 

~- 'Vl1~t'lnLL~~~1°1.J~1~1 ~~ mt11'1.JLLG'l~il1tJ'i.JeJf11'U~1°1.J~vltl~'Vl1 LL"'1LG'i~'1 
~- vl1 f11'S'Vl ~G'itlU~1°1.J'S~UU~1~ 1 '1°1.J 1.um'S 1~ L~tJU~tltJG'ilJ\j'StLJ 

@)0. vl1f'l11l.JG'i~tl1~~~Jl1tJ1'U - Jl1tJ'i.Je:lf1tl11'11'S l1'1~vl1n1'Srltl'1~1~LL"'1L'1~'1~~'\-1l.I~ 

@)@). 'i.J"iJf1'11n'1'1~vl1f11'Srltl'G'i~1~~1'U~1'U~'i.J1 ~ L"1~tl~~Vll.J~ 1 ~LL~1L'1~'1L~tJU~tltJ 

~nvi'e:i~ 1'1'SU~1°1.J t'11l.J~ULLUU 'S1tlf11'Srltl'G'i~1~ LL"1~'1qJqJ1Vjf1U'S~f11'S 'S~tl~L1"11 c(o -J'U 

1 ~LL~1 L'1~'1 L~tJU~e:l ti t>11l.1'1qJqJ1"1~e:loVtlt'l f1"1~~1~ L U'l.J'v'li!~~e:i 'S1lJ~~'VhGH11°1.J~ rl'e)G'i~~ 
1 ~G'i~tl1~L~tJU~eJtJ 

~. el'111-s1fi1tl~u 

fi1tlfot'11l.J'1qjqJ1~1~LL'i.JU~1tJL"fln'G'i1'SU'S~m~'S11'11~L~f1'Vl'S"flUf1~'1' Vl~"floVtlt'lf1,M~1~LU'i.J 



'Vli!~~el'l~fh'Vl'tm ~.:id' 

~.(j) mru~cr-r'U~1.:JU1.:J1'U~-r'U~1.:J 1tl~1.:i'll'N1 ,xcr~'Uvi1~ f1Vlel~'Vl~.:J L~tJ 1l.J 1~foel'Utl 11(;1 \I \I ,g~ 

r,,i1 n ml..I r,,i~ n1'V!'U ~A 1 t1-r'U~1'V!-r'U m1~1tJ'U~.:in~11 L u'U".i1'U1 'U~el v" ~ (j)O. oo '1Jel.:i1.:i L~ 'U'U ti .:i.:i1'U~1.:i'll1.:it!'U 

~.l!:l mru~~-rtJ~1.:itl~llii~~~fl!fl!1~1.:inel'1~1.:i 'Wa;:;L'V!Uel'l1f1oLJeJ ~.(j) r,,i~n1V1'U~A1t1-rtJ 
L U'U11 v1m U'U".i1m'WL~'WVl 1 v~11 'Wei'm1~eltJ'1~0.(j)o '1lel.:J11A1.:i1'U~1.:i 

cr'll'U~f111U1~n1~111'11~ b~n'V11elUf1rizj.:i1~vi1~ruru1~1.:i Vl1mL'U'U ~.:J1~'U L 'UoLJel (j),Q'l 'Vl~eloLJel 
\I "... , 

(;) nft.:1~1-:i L U'U'Vli!.:i~eJ LL~1bb~n1ru r,,i~tli'el.:i-rtJt11~ n'UA11l.Joii11~'U n'W~el.:J'1JeJ.:i.:i1'U~1.:i~ Ln ~~'Wm tJ 1 'W1~ v~L 1ft1 hlueJ tJ , 

n11 l!:l tJ i!tJ'1~r,,i1n1'W~ml..11~-rtJl.Jffu.:i1'U 1~v~el.:i~tJ'1~m16liell.JLL'llmLm'1l1w<ffm11~~~.:iL~l..lmv1'W (j)cf 1'W 

-
I A I II 

@o. n1·r'il1m.:i'Wft'l'1'\ll'W1 

~~'WoLJ'mG'l'UeJ~~vi6LG'l'Wel'1lel-rtJL~'U~1.:iV1u1 1 'Wei'm112.1Ln'W~eltJ'1~ (j)cf '1lel.:i11 A1A1~1-:i~.:i'Vll.J~ 
VII 11 _,,,--- V 

LL~-X.:i \l r,,i ~ ~eJ.:i ci.:il..leJ'U'VI"' ntl 1 ~ n'W L~'U~1.:iV1u1 L lJ 'W~'Uuu Vl 1-r '1'U1ft1 VJ tJ 'VI ~elV!iT.:i ~el ri 1tl 1~ n'WVl~eJV!i!.:i ~eJ Fi 1tl1~ n'W .. 
~L~nwrnlirn1'1leJ.:Jli'W11'111L 'Wtl1~L VlPl~rnm 'U'U~.:JW'UL 'WoLJti (j),Ci'. (m) 1 iXLLrlf1'Sl.Jtlel'Wf111-rtJ'll11~L~'U~1.:i,_.,u1tf'U , 

L 'Um1~1m~'WLL~'1~.:i1~ ml..l'l~~m~'U".i1m'W~eltJ'1~ (j)O '1lel.:J L~'W~~el~~1tJ1 'U.:i1~if 'WL ~mlJ'U 

t11~n'Wt-J'1.:i1'U 1'Wmru~L~'Wtl1~n'Wt-J'1~1'W'l~~el.:i~n~n11~.:ii'W1ll~1n11 o L~ (~1V1-r'U~fl!fl!1~Lll'U11A1l'iv 
VIU1tJ) Vl~el'1Jtl.:JA1~1.:J~.:JV!l.J~ (~1V1-r'U~fl!fl!1~ L um1 f11 L Vlm11l.J) 

llQ.I II q ~ A .J .Qi, .. I .... ..!ii 'i" 114.J II 1,1 0 Cl.I ~ ~ .. I Q.I 

t-J1'U"il1.:Jl.J '1Vl liVl"il ~'11eJL.:J'Uu1~ fl'Ut-Jft.:J 1'U l'l 'U -~ tJ t-Ji'U "il1.:J"il ~ VleJ.:J 'U1'Vl'U.:J ·"'el fl 1u1 ~ fl'U'U eJ.:J 
" " 

u'U1f111 'Vl~elV1i!.:i~v~1tl1~ n'W~ L~ nV11el'Wnri'1lel.:Jli'U1f111 m tJ L 'Utl'rn L VJ Pl ml..I LL tJtJV1i!.:i~el~1tl1~ n'U~.:J1~'U L 'UoLJel @.Ci'. , 

(G:'.) m11.:iH~elml..I L~mll'UV1"'nt11~n'ULLVJ'U 

f11l.J'l ~A'U L~'UUW tl'Ut-Jft.:J1'U LLft~/,,.,~el,,.,,r~~el~1tlW tl'U'1Jel.:Jli'U11'111~.:J f1~11 L ~LLncr-r'U~1.:J 
" 

V CV I .::ir, I II II' 

'V'l 1ell.J fl'U f111"il 1tJL.:J'Ufl1 'l1.:J.:J1 ~G'I ~V11 EJ • 
@I!!. eii't:ia..:i1u~'VlGL'Un11~tJ.UmaumLa~~'U 81 

(j)l!:l.@ L~'UA1~1.:i~1V1-rrn1'U~1.:ifl#.:id' 1~m"il1m~'U.:itJtl1~mrutl1~...i1tJ 'W.Pl. l!:lcfbo 

m1'1.:i'U1l..I L 'U~ruru1"il~m~Yi11~~m~e:i ml..I 1~-r'Uel'UlJ~ L~'UA1 neJG'l~1.:ir,,i1n L~'U.:J'U 
~ ~ , 

tl1~l..l1rutl1:-;...i1tJ 'W.131. l!:lcfoo 

@l!:l.l!:l L~elf1'Sl.J 1~fi'~L~elrn~'fil'UoLJeJLG'l'Uel11EJL~ 1 ~Li'.J'Ucr-r'U~1.:J Lb ft:-; b~Vlf1ft.:J~1.:J Vl1l.Jf111 
" " 

tl-s:-; f11~111'11~ L~ f1Y11elUf1'1 LL~1 tl1 cr-r'U~1.:J'1:-;~el.:Ji.:i'Vl~elU1~.:J'1Jel.:Jm L ~el.:J1'U~1.:J~.:J f1~11 LoLJ1m'11f1~1.:Jtl W L V113l 
" 

~ V o II Cj" 4 1 II ..:J..::i 4 1 ._ I 1"' "' "' 1 SI -Jv -=:ii I 
LL'1:-;'1Jel.:J'U'UVleJ.:J'U1L'1l1m •~EJ'V11.:JL1el 'ULG'l'U'V11.:i'Vll..IL1el 'Vlm~'UeJEJ Lrn:::?11m1n 'Vl'U1f1111'U'1J'W ~11rn.iV11~l.l'W~111m1 " .. 
f11~Y111.:J l'll.J'U1I'll.JU1:-;f11131ri1'Vl'U~ ~~'UoLJel LG'l'U elzj.:J b ll'U~fo ~ 1-:J '1 :-; ~el.:! ti~ ,j'~ 1'11l.J f1 !)Vim tJ11~1EJn11'1.:i LG"faJ f11 

(@) LL~.:im1i.:i'Vl~flU1~.:J'1Jel.:J~.:Jfl~11LoLJ1m'11fl~1.:Jtl1:-;L V113l~elf1'Sl.JL~1vl1 Jl1EJL 'U b") 

1'W i1tJ~.:i LL~1''W~cr-ru~1.:ii.:iV1~e:i~e:i'1Je:i.:i"il1 n~1.:it11:-; L vi131 L1mL~ L U'U'1Je:i.:i~-r'1l.J'UVl ~11m1m:-;VJ11.:il'll.J'U1fliitl1:-;m131 " .. 
tJf1L1'W L ~U11Vlfl L~tJL~el~'U1~ , 

(l!:l) 



1 vm zj'1'1~~ei'11~-ru eitJru1111 L ~'Wi1'Wnei'W'l.J'SW1mrn'1'1'1L~ei~'W vt~ei L U'W'UCJ'1~-r\5l.!'W111~11 m-sm:::vi-s·Nfll.!'W1fll.! "u " d.I 

.1 "1" 'i .. ..i u'S~fl1f'ltlnL1'W V!'\.J'S'SV1f1 bl?lVL'Selel'W 
' 

(rn) 1 'WmruffilJtJ~u~1111l.! (Cil) vt~ei (l!:l) ~-ru~1'1'1~1'1ei'1-ru~l?l1111l.!n~vtmtJ11~1EJ 
I .i:;:i, ~ <Cl! 
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