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11d II d Q 

1 
t.I II Cll ~ U ~ 

(j)(j) . t:.iV'U'1JeJL1.'f'UB'Vl Li.'f'UB11F11 L 'U1tlLL 'U'U'lJB\I "fl"ilfl1111l.Jfl1" \JlB\ll.JflfLJ?ll.J'U\Jl l'l\l'U 
'U 'U ' 
q 1 II dd II II II t II II Cll '-'Q II d 
fl "iJ fl1111l.Jfl1'VlV'U'lJB b?l'UB t:.J b '1J111l.Jfl1'Vl m1 V"il~ \Jlel\ll.Jflru?ll.J'U \Jlfl1'Uf.l1'U\Jl11J b\IB'U 1 'U 
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I II dd II II II 1 II II II 1 II 
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111 &I I.I 1 I.I II II ~ II I.I 

(j)l!:J. t:.i ~'U'lJB Li.'f 'U e:i \JlB\l~\l'Vl ~Lu CJ'UVJi'.l'lJ Bl.J~fl fl\JlB\I fl1'Um'U L 'U1~'U'U ~1'161!B~l'l"il1\1Jl1 fl-r~m CJ 
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..:11'U'lJ(;)L'1~1V11..:IL~l.J ~n cf 'll:U . (MILLING OF EXISTING 
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C9l,~bo.oo !Jl'j.l.J. 

ASPHALT CONCRETE SURFACE 5 CM. THICK) 
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\v.(9)\v ~ tl'U'U ti L?l'Util'lti.:1"1.:!Vl~ Lu t1'UViiJ'Util.l"1'1nl'lti.:imum'U1 'U1~uu~~~t1~~'11.:imfl 
" " " 

-r~;1t1 BL~nmmJn~ (Electronic Government Procurement : e-GP) 'Uti.:iml.JUt\j:Unm.:i 
tld ti II c::il 1 Q Q QJ ,1f 

\v .(9)rn ~t1'U'UtJL"1'Util'lti.:ll.ll.l"1fl1"1Vlu'Uti.:in'1m1 ~.:i'U 
" " ' 
( (9)) mru~ ~'U;tl L"1'Um U'Uii~Ufl 1"1"1~~ ~~.:l~'Ul'11l.J nnvtl.J1tl 1VJti;.:!1; '1 ~VJ~ Lu tl'U 

" ' 'dJ 

Ln'Un-)1 (9) u ;ti.:ii1l.J"1A1?1VJ5'Uti.:in'1fl11 '11n~"1~1.:i1~vt11.:i~'Uvi-r·m~?tvi6~n;1t1vt-d~'U?1VJ6 ~tJ11nn 1 'U.:iu 
'\J , , , d..J 

.J II 1 ti 1 II 1 d II 

LL?t~.:i~1'U~ m1 L~'UviiJm1l'111'1-ru1ti.:i LL"11 61i.:i'1~ l'lti.:i LL?! ~.:i 1"11 L U'UU1 n (9) U?t~vi1 vnti'Ul'Utl'U'Uti L?l'Uti ... ' 
(Iv) mru~~'U;m?l'Um U'Uii~Uflfl"1~~~~.:l~'Ul'11l.Jflf1V!l.J1tl 1 Viti zj,:iE],:i 1~iJm1 

" ' 'dJ 

11 tl.:11'U.:l'U LL?!~.:! ~1'U~ fl11L~'U nun 1l.J~~'U151fl'1n11~11~~'111ru1n11fl1V!'U~l.J"1R1'Utl.:1Vl'U'1~Vl~ Lu tl'U 1~ ti 
.... , '\J , 

ti d ti I/ q c::il d c::il O 1 II II Ill dd II 1 0 1 II 

~tl'U'UtJL?l'UtJ'1~1'1tJ.:ll.JVl'U'1~Vl~L'Utl'UVlLWn'!l11~l.J"1fl1V!'ULL"11 ru 1'UVltl'U'UtJL?l'UtJ 1lll'11n11 ~ m'UU1Vl 
'\J , '\J , 

(rn) ~1vt-r'\Jn1'j~~~tJ~~;1.:lfl~.:IV!~.:l~lJ1.:IL~'ULn'U ctoo,ooo 'U1Vl~'U1tJ mru~ 
" 

~'U;m?t'Umu'U~flfl"1u'j'jl.Jm 1~t1~'11'jru1'11nvt-U.:i~ti-ru'jel.:iut\J:UL~'Ut-J1n 1~Ln'U rio l''Unti'Ul'U~'U;ti 
L"1'Uti 1~t1;ti.:ii1L~'Ut-J1n1"1.:i L vt~ti 1 'Uut\j:fiu'U1fl1'jL U'Ul;J"1A1 (9) 1 'U ct 'Uti.:ll;j"1A1.:iutJwmru'Uti.:i Lfl'j.:ifl1'jvt~ti 

cJ.d ti 1 II ti II II 11 11 11 

'j1tln1'jVJtl'U'Uti L?l'Uti 1 'ULL1'1"1~fl-r.:i LL"1~vt1n L U'U~'!l'U~ n1'j~~~t1~~'11.:ivt~ti L U'U~ 1~-rum1ri'~L~tin'1~l'lti.:i 
" " 

LL?t~.:iut\j:aL~'Ut-J1 n~iJ~"' R1 vi'.:i n~11~ n fl ~.:ivt~.:i 1'Ul'U"1.:l'U1l.l1 'U'1 t\l t\J1 

(ct) mru~~~'U;m"1'Utl 1~lJl.J"1R1"1Vl5'Uti.:lfl'1n1)V!~tJVl'U'1~Vl~L Utl'U V!~tJiJLLl'l 1~ 
'\J '\J , , 

1 ti d II II I ti d II d 1 

Lflt1.:ii"lt1Vi'1~ L 'U1tl'U'UtJL?l'UtJ ~V'U'UtJL"1'UtJ"11lJ1'j'1'Utl1.:I L~'U~'UL '!leJ l~tll'ltJ.:llJ1.:I L~'U~'UL '!lel (9) 1 'U ct 'Utl.:ll.J"1fl1 
" " 

.:l'UUWl.J1ru'UtJ.:I lfl'j.:ifl1'j'V!~tJ'j1EJfl1'j~~'U;m?l'UtJ 1 'Ufl~.:ii!'U (~'UL zjtl~5'U1fl1'j.fl1ti1 'UtJ'j~ L VlPl 'V!~tl'U~~Vl L~'U 

Vl'U'V!~tl'U~~Vl L~'UV1'Uvt'1' nvi-ri"l ~m;-ruti'U n 111'11 ~tJW n tl'U n'1 n1'j L~'UVl'UL ~ tJ fl1'ji"l1ru'!l~ LL"1~U'j~ nti'\J5'jfl'1 , , ,111t , , 

~1U'j~ tl'Ul'11lJU1~ fl1Pl'UeM5'U11"11) LL ~.:IU'j ~ L VJ P11 VJ ti 1']1l.J'j1 tlzjtl'U~~Vl L~'UV1'U~5'U1 fl1'j LL ~.:itJ1~ L VJ P11 VJ mL ;,:i 
' 

Lltl'U 1 ~VJ'j1'\J 1~t1~'11'jru1'11mrn~L~m1l.l'Uel.:!1.:i L~'U~'UL zjt1~~1-Un.:i1'U 1 vt~-ru1ti.:i vt~el~~1-Un.:i1'U?11'U1 

-rmel.:i (mru1;-rul.lelueh'U1'1'11n~1-Un.:i1'U1 vt~) zj.:ieltin 1 ~LLn~~'U;m"1'Uti -Uu~.:il''U~'U;m?t'Uel 1~Ln'U rio 

l'U) 

cl "d ,, ' 
(cr.(9)) mruvi~t1'U'Um?t'Umu'Uvt'U1t1.:i1'U'Uel.:i-r~ " ... 
(cr.l!J) ii~uflfl"1~~~~\l~'Uml.Jnnvtl.J1t11 vit1~el ~wvt11.:im1~'U'V'ln'1m'j 

, ~ '\J '\J 

ml.Ji"l'j~'j1'!fut\J'!l1i;l-l"1~mt1 (ouu~ (9)0) i"l.Pl. ivcrti(9) 

(ct.rn) .:i1'U;1.:int1"1;1.:i ~ml.lut\J:an"11.:i1;~'UVJ~LUtJ'U~tJ1~ntium'j.:i1'U 
1 II ti II I ti d I II II I ti d 

n ti "111.:i LLm LL"1~\I1'U '11.:1 n el ?1 'j1.:iVlvt'U1ti.:i1'U'U el .:i-r _;j 1~ iJ fl1 'j ~ ~v11u t\J;g ~ tJ 'j ~ n elU m1.:i1 'Un el ?111 .:iviiJ 

flru"1lJU~L del\l;'U 1 ;LL;1 nti'Ul'U~'\"l'j~)1'!JUn ln~n1)~~~el~~;1.:I LL"1~n1)'\J~V!11~"1~.fl1fl-r~:ii1~"1 t ;U.:lrl'U , llltlll~ , .... 



lld II II < < 

\v.(9)Ci'. i:.JtJ'U'lJtlL'1'Utl\JltJ\lffi 1\l\11'Ui:.J'1lJLLtl'1Yr"\JlfltJ'Un~\Jl 'Vl~tl 11\l\11'Ui:.JG'llJLLtli.1Yr"\JlfltJ'Un~\Jl 
" d I I I II II 1 II d II 1 

LL'U'ULfl"v'UVi (Mobile Asphalt Concrete Plant) Viei~1'UG'lfl1'VfV~1vlJ1'1l\11'U ~\IVleNLU'Ub\l\11'UVILL"il\IL~lJ 

LJ1:meitJn"ilm1LL~1 LL"~;mLL'UtJ'1°1L'U11 tJm.~~1\JlLJ1~neitJn"ilm111.:i.:i1'U (LL 'U'U 1 . .:i .Ci'.) "il1nm1111.:i.:i1'U 
lld II II II 1 II 1 1 11 

eiviG'l1V1m111"1Jt1\li:.JtJ'U"llm'1'Ut1 ~.:iilLt1nG'l11~.:inm1viei.:i111V111V1t11tJ rintJm~n rin~.:i~n 1 '1l 'Vl~mVinmm 'Vl~v , "' , "' "' 
"d ,, d ,, < < d ,, ,, 

i:.JtJ'U"llv LG'l'Ut!Vl"llv 1'1li:.J~\Jli1ru'rl"il1n11.:i.:i1'Ui:.i?lmLt1'1Yr"\Jlflt1'Un~\Jlt1'U \Jltl\I LL'1V1\l'Vl"'mi1'U~\lil 
" "' 

(n) Lt1n?111v'Ut1t1111 ~1 ~i:.i~\Jli1ru~"i11n~1;-r'Uei~~11'11 ~LJ1~nvtJn"ilm111.:i.:i1'Ui:.iG'l11 
< IJ ~ < II 

Lrn?lYr"viflv'U n ~l'l vi111 LL 'U'U Lei nG'f 11 LL 'U'UVl1 mei n1.111LJ1~ m V111fl1 BL" nV11tl'u n1.1 "Uv (9). (9)~ 
I II .J LI I 

("U) '1°1L'U11'Uv~~11'1D1~nv'Un"ilfl11h\l\11'U (LL'U'U 1.\1 .Ci'.) ~\ll'ltl\ILU'Ub\l\11'UVILL"il\IL~lJ 

LJ1~neitJn"ilm1 LL~1 LL"~ei~1'U'1flTVfv~;ei111 ~.:i1'U "il1nm1111.:i.:i1'Ut1l'l"'1V1m111"1Jei.:i;1~m111v'Ut1t1111 ~1 ~ 
" ' " f' ' I,/~ I I,/ I I LI 

i:.i~\Jli1ru"'1"i11n b.:i.:i1'Ui:.JG'llJLLV'1fr"l'lflt1'Un~l'l ~\l'ULt1nG'l11~.:inm1\Jlt1\1111'VllJV1tl1tJ rintJm~n ri n~.:i~n 1 '1l 'Vl~v 
' " " 

LVin'1tJ'U 
1,1 1 II II d d II < LI 1 

\v .(9)cr i:.J EJ'U'lJtlLG'l'Utll'ltl\I LL'1V1\I LLi:.J'UVI Vl~\I b.:i.:i1'Ui:.J'1lJLLt1'1Yr"l'lflt1'Un~\Jl LL"~ Li.1'UVl1\l'lJ'UG'l\l"i11n 
" I' d 1 II II II I d 1 < 

11.:i.:i1'Ui:.Ji.1lJLLt1'1Yr"l'lflt1'Un~l'l '1.:in.:inm.:i"llt1\1Lfl1\lfl11nei?l11.:i1V1t11'VI1 '1l1~tJ~V11\l'lJ'U'1\ILO"tJi.11'Ui:.J'1lJLLt1'1Yr"vi 

flv'Un~vi 1~Ln'U (9)00 fi1"LlJl'l1 m11Lt1n'111LL 'U'U~1mein'111~V1~1.:i 1V1t115LJ1~mV111mBL~nV11vun~ ;ei 

., .,j II 

m. 'Vl5'1mi1'Un11tJ'U"lltlL~'UB .. 
lld II Q.I d II Q.I Q.I .f 

i:.J tl'l.J 'lJ v LG'l'U v "ii~ I') ti \I L'1'UvLtinG'l11'\/I" n ~1'U tJ'UlJ 1Vi 1tilJn'Un11LG'l'Uv11fl1VI 1\l 1~'U'U "ii V161! ti 
" "' 

'1V1~1.:imfl-r~;1tJBL~nV11vun~ LV1tJLLtJnLU'U Iv ~l'U flu 
"' 

' cj ' ., ., cf " ' J 
~1'UVI Gl t1EJ1.:i'Ut1EJ\Jlt1.:i11Lt1n~T·~·vH1vm 1tJ'LI 

((9)) 1 'Umru;~'U;m?l'Um lJ'Uu~tJflfl" 
" ' 

fl11"ilV1YI~ LU tJ'Uti~'Uflfl" urn:fi11t1zjtl~'U~l'U;~V1 fl11 ;iiB1'U1"ilfll'Ufl11 (;1ii) 
'j D~ , \J \J , 

( "U) tJ~,;'wil1nV1V1~eitJ~,;-V111V11'1l'U'11 nV1 1 ~~'U'1°1 L 'U1'Vl'u.:i~ei-rtJ1ei.:im1 
"iJV)Vl~LUEJ'Uti~'Uflfl" 'VILJ\l~tl'U~flru~i.1'U5 un1:fi11EJzjtln11lJfl11;~V1fl11 ~iiB1'U1"ilfl1'\.JfllJ (;1ii) LL"~uni~; 

, 0~ \J \J , D~ \J 

~tl~'U11EJ1'VI~ (;1ii) 

(Iv) 

~'U&11 L 'U1Ul'l1LJw'11~1'1.h~'1l1'1l'U'lJ ei.:i ;J'U &11 L m;ei \JI n".:ivi LLG'I V1\I ~\I m1 L ;1 L U'U~'U~l'U (;1ii) '11L'U1ul'l1 
" ' 

LJ1~ '11~1LJ1 ~'1l1'1l'U'lltl\l~L u'U~'U~l'U 'VI~ ei'11 L m'Vlu.:i~v L~'UVl1\l'lJ m ~L u'U~'U~1'Uvim;c;B~~'1l1~1 VI tJ 
lld II "'d II t 11 1 II IJd 

(m) 1 'Umrui:.iEJ'U"llv LG'l'Uei L U'Ui:.JEJ'U'lleJL?l'Ue:i1111n'U 1 'U~1'U~ L u'Ui:.i1111m 1 'VIEJ'U 
"' "' '-I "' 

II 1 II d II 111 II 11 1 

'11L'U1~~~1'lJB\lfl11L'lJ111lJfl1 LL"~LvnG'111\Jl1lJVIW'\i111'U ((9)) 'Vl~tl (Iv) 'lJB\1~1111fl1 LL"1LLl'lmru 
lld II II Q.I d Q.I <Ct. <Ct. v ~ 

(Ci'.) i:.i tJ'U'lleJLG'l'Uti \Jlv\I LLG'IV1\l'VI" n~1mmn n'UlJ"fl 1G'IV1li'lleNn"il rn1 V1\l'U 
"' ~ \J , 



II II 1 d II I.Id II 

m1~rn'ti-:1Lv"'1 (9) D'1(11V11CJfl'El'Ul'UCJ'U'llm'1'U'El L\;ltl 1 V!CJ'U'llru~ L 'll1L'1'Um1m 
' 

1 q I.Id II {j 1 "d Q.I !;! CV Q.I cl 

(ci'..~) 'Ufl1ru~CJ'U'lle:Jb'1'Ue:Jb 'U'l.Jflfl'1511l.J(111 V!CJ'UV!'U\1'1tl'~'U'El\l'Uqj"ll 

L~'U~1fl 1~di'U ~o l'U rl'El'Ul'U~'U;e:Jb'1'U'El L(11CJ1~~'U'llru::L;1L'1'U'El11fl1 LL'1~~~;'El\ILL'1(11\IV!i!\l~'El-r'U1'tl\1Dqj=il 

L~'U~1fl~ij~'1~1~\lfl~11~flfl~\IV!~\l 1'Ul'U'1\l'U1l.J1 'LI~qjqj1 
(ci'..rn) mru~ ~ ~'U; m'1'U'El 1~i1l.J'1~1'1V1G'l.l'tl\ln~ fl11 LL'1~Vl'U~\;1Vl~ LU CJ'U 

'\I \J • • 

.. .. ·1 ' .. d ., d ., 1 ., d 0 .., .. .., .. ~ d ("" d d 1 
V!1tll.JLLl'l l.J LYW\l'WtlVl~~ L 'll1 CJ'U'l.le:Jb'1'Utl V!CJ'U'11 L 'U1V!'U\1'1tl1'U1'El\11\I L\l'U1>1'U L "lltl '1'U L "ll'EJV15'U1fl11.fl1CJ 'U 

U1~ L Vll"l'V!~tl'U~~Vl L~'UVJ'UV!~tl'U~~Vl L~'UVJ'UV!~ flVl-r'W ~ffi;fo'El'4qj11'11 ~iJ1~ fltl'U n~ fl11 L~'UVJ'UL ~'El fl11 

'W1ru'1J~ bb'1~U1~ fl tl'U51 n ~~1\Jw fl'U 1'11l.JUW fl11"1'll tl\15'U 11"111 Lb ~\IU1~ L V11"11 V1 CJ 1'11l.J11 CJzjtl'U~~Vl L~'UVl'U~ 
' ' 

u'U1ri11LL ~-:iiJ1~ L V11"11 VlmL;\I LltJ'U 1 ~V111'U L\;JCJVl~11ru1~1flCJtJ(;l L~'U11l.l'll'El\11\I L~'U~'UL zj'El~rl1i!fl\11'U 1 V!~ 
-rrn'El\IV!~tJ~rl1i!fl-:i1'U'11'll1-r'U1tJ\I (mtlf1.;-r'Ul.lti'UB1'U1~~1 .flrl1i!fl\11'U 1 V!~) zj-:imm 1 ~LLn~~'U;'El L'1'U'El i!'U 

5-:ii''U~'U;mm.J'El 1~ Ln'U ~o i''LI) 

(ct) rl1L m 1 'U'Vl::L UCJ'Urnru'll~ 

(b) rl1L'U11 'U'Vl::LUCJ'U.fl1{;l.!'1~1L ~l.J 'W;'Ell.J~\l-r'U1'El\lrl1L'U1~fl;'El\I (;1i1) 
" " 

(ml) i.Jqi=ilL'Elfl'111~1'U~ &J ~\IV!l.J\;J~l;~'U'W;tll.Jfl'Ufl11L'1'Um1fl1V11\11::'U'U~\;l 

~tJ~(11;1\l.fl1fl-r~;1CJBL~flV11'El'Dfl~ ml.!LL'U'U1'lJ;tl &J .t'l (&J) L(11CJ1~;'El\ILL'U'U1'U1\JLL'U'U PDF File (Portable 
~ " 

Document Format) 

11 11 vJfQJll Q.111.q,~ Cl' Q.lc:I .J 
(9) 1°11'\Jm'U ~fll'ltl\ILL'11 1~'\J'\J~(11611tJ~(11~1\l.fl1Fl1~(111CJe:Jb'1fl'Vl1tl'Ufl'1~~'111\l'\Jqj"llL'Elfl'111'11'UV1 (9) ml.!Lb'\J'\J 

II I.I lld II I II I .J 1 

1 'LI'lltl &J .m! (&J) 1 V! L\;l CJ~CJ'U'llelb'1'Utl ll.!l'ltl\I LL 'U'\JDqJ=ilL'Elfl'111'11'UV1 &J ~\lflm11 'U~\J LL'\J'\J PDF File (Portable 

Document Format) 

(C9l) 

Vii! \I~ 'Ell.! tl'\J B1'U 1~zj\I~(11'El1fl1 bb'1l'll.JJ1'11l.Jflf"IV!l.J1 CJ t (11 CJi1V!~ fl ~1'U LL?! (11 \I ~1 l'l'U'lJ tl \I ~l.J tl'\J e) 1'U1 ~ LL'1 ~ ~ fo dJ d-1 \J \J 

II I/ II &I &I .J II 1 II 

l.!'El'\JB 1'U1~ ~-:iiJV11fl~-r'\Jl.!'El'\JB1'U1~ L U'U'l.J A A'1 u11l.! ml'l'tl\I L U'U~'Vl'\J11~-U~m1 ::1'11l.l fl!JV!l.l1 CJ LL'11 L V11i!'U 

(~) V!~fliJ1::n'Um1L?1'Um1m 1'11l.J;'El ct 

(rn) ~ ~'U;elb'1'Utl; tl\I L U'U~U1~ fl tl'\J fl11~~'lJV1~ b U CJ'U\11'U rltl'1;1\1'11'1J1 .:ITU 
" " 

I II II ' d I II 

flmt-a1.:iV11.:iLL'1::-n::~1u-WLA~ 'tlu-WLA~ tl-a::IJlVJ'Vi~mnru'YI riru-n11~Lo~1::eiu 61 'Vl~v ·nunei-n-a1.:iV11.:i 

1.~~eitJn11 ~u 1£1 tl-a::IJlVJ'Vi~mnru,; riru-n1n1~ho~1::~u611;n'\Jml.!i.Jqi=ilflm-:i (mruAru::m1l.lm1 

11A1fl'11\11;iJ1::ml"lfi1Vf'U(;l 1 ~\11'UrlB'1;1\1'11'll1,j'U;B\l~'UVI~ L UCJ'l.l~th:: fl'El'\Jfl1'a l ;fl'\Jfl1l.JDqj~flm\I) 

(rn) rl1L m 1 'U~'UVl:: L UCJ'U~UWfl'El'\J m11'11V!n~'ll'U1(1lflm.:iLL'1~'ll'U1(1l~tJl.J 
" ., 

(SMEs)(mi1) 

"d II II ' ' 

(ci'.) ~CJ'U'lle:Jb?l'U'Ell'l'El\IIB 1\l\11'Ut:.JG'll.JLL'El'1~'11'1AB'Ufl~l'l Vl~tl 11\l\11'Ut:.J'1l.JLLB'1~'11'1 
d d d ' ., ., ' ., d 

AB'Ufl~t'ILL'\J'\JLA'1tl'UV1 (Mobile Asphalt Concrete Plant) 'Vl'El~1'U?lfl1'W'W1'Ell.J1 "ll\11'U 'li'll'ltl\ILU'U h-:i\11'UV1 



LL~~L~llU1:::fleJ'lJn"ilfl11LL;1 Lb"1:::;eJ~LL 'U'lJ'11L 'U11 'lJeJ~flj11JlUWml'lJn"iJfl1) h~~1'U (LL 'lJ'lJ ) . ~ .~) "il1fln1ll 

b~~1'UeJ\91'11'Vlm1ll'UeJ~~ ~'U;m'1'UeJ ~~dLeJn'111~~n~11;eJ~ 1~'Vllll'leJ1EJ rinEJm~nrini~~n 1; 'Vl~B 
" '\J " \I \J 

b ~flfltl'U 'Vl~tl~~'U;eJLG'l'UeJ~'Utl 1 ;~~1Jl.flru,]"il1fl L H:i1'U~G'lllLbt1'1Yr"1~FlB'Ufl~\9l~'U ;eJ~ Lb'11'l~'Vl~fl~1'U~~d 
\J ... 

(n) LeJn?t11v'UEJBll 1 ~1;~~IJl.ilru'1"il1n~1;-r'lJv~f1!11Jl1 ~th:mt1'lJn"ilm1 
11 ~~1'U~'1mrn?tYr"1~ Fl eJ'U n~\91\911ll bb 'lJ'lJbeJ n?t11 bb 'U'lJ.;1 meJ n?t11tJ1::: ml'l11m ab~ n'Vl1eJil n~ ;ti C9>.C9>b'l 

('U) '11L'U11'lJeJ~fll11'l'\.J1:::neJ'lJn"ilfl11h~~1'U (bb'lJ'lJ 1.~.~) zj~;tl~L-d'Uh~~1'U 
d LI 1 II 1 ti II 11 11 

'Vlbb"il~ L~lJ'\.J):::flti'lJn"ilfl11LLm LL"1:::eJEJ 1'U'1fl1'VfY~1tlll1 '1l~1'U "il1flfl';ilJ 1 )~~1'UeJ\91'11'Vlfl))lJ'Utl~~1 'Vlm1lJV'UEJtllJ 
\J , \J 

1 ~1;~~1J1.ilru~"i11n11~~1'U~'1lJLLt1'1~'1~FleJ'Un~l'l ~~dLt1n'111~~n~11;t1~ 1~'VllJl'leJ1EJ rtnEJm~n rini~~n 1; 
' \J \J 

(ct) ~~'U;eJLG'l'UeJ;eJ~ bbG'!Vl~ bb~'U~ ~~~ h~~1'U~'1lJLLtl'1Yr'1~FleJ'Ufl~\91 LL"1::: b;'U'Vl1~ 
\J 

0 ' 1 I t.f I/ I/ I d 
'U'U'1~"il1n 11 ~~1'U~'1llLLeJ'1Yr"11J1FleJ'Un~IJl fi~n~nm~'Uti~ 1f11~m1nt1'111~ Ll'IEJ 1'VI1 '1l1:::EJ:::'Vl1~'U'U'1~ Lu"1EJ 
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1; m11iJ~VJ5~'1~ 1~-ru;m'1'Ua 1~fo11Fl1 vt~a 1~v11~tyty1 vt1n;m Vi~~~-:ivi-:i n~111~L vt1J1~'11Jvt~a 1~~n 
via-:i 

a ' I II Gtl I tllld ' 

VflL~fl m1tl1~ m~':i1Fl1B L~f1Vl':ieJ'Llf1'1L~V 111~~11ru1~~~1-:i rnvn 1~ '1~LLIJl~~~'11':iW1 ~-:iii L ~atl1~ bV'll'U 
' ll I ~ t/d I/ II I 111 

'1Ja-:im-:i11'1!rn1L U'U'1°1~ty LL~~ 1 V1na11m1~~~'U'1Ja-:i mll L U'UL~~"LJ1~ ~V'Ll'llm'1'Ua~~L~vma-:irn 1'11~1v 



'Vl~tl~1L~tJVl1tJ hi 1 m; 1111~\I ml.l'1~Yl'111tu1tJnb~f1f111'lh~m\1111fl1BL~f1'V11tlUf1~LLmrn\I L 'Vl~~~u;ei 
,, ,, " "d" cl" ·~ dd "'d" 

L'1Um uu~Vi\l\11U 11111'1~ LUU~tJ'l.!'IJtl L'1'l.!ll'Vl 1\11-r'lJf111~\11L~tlf1Vl~tl 111nm11 Vl1f1lJL Vl\Jl'VlL 'lleJ~fo 1m1tJ'l.!'1Jtl 
" " ' 

0 1 1 ' .. ' ., -"' ~ "" 1 ,, d "" .. .. .., 
L'1Utim~'V11f111 \11E.J 11'1'11\Pl L'llU f111L'1UtlLtlf1'111tl'l.!b1J'l.!L'V1'1 Vl1tl 'll'lltl'lJflfl'1511l.J\111 'Vl1tl'l.!l'l'lJflfl'1tl'l.!1J1 

' ' ' 
L'1Utl11fl1LL'V1U LUU;U 

.J &Id ti I I I "I I 

1 U mru'Vl~ tJ'l.!'IJtl L'1'l.!tl 11 tJ'Vi L'1'l.!el11 fl1~1'1 \11 L'1'l.!tl11fl1vl1'1'Ufl1\11'Vll.J1tJ1\1111111ll1'1 
" ' 

vi'1L iim1um11Lein'111'1.h~ m\1111ri1aL~ n'V11tiiin~1 ~L'1~'1'111'lJ1ru vi1nri1~LL'1'11~ LUu~i''lJ~\11; m11 iJ~'V15 
" 

t 1 II I &I 1 &I &I II J &Id II I I II I I.I 

Yi'1~ 1:wi''lJ'lltl L'1'l.!tl'Vl~tl 111-r'lJ11fl1'1Jtl\l~~'U'IJtl L'1'Utl11tJti'U ~\IU ~tJ'U'IJtlL'1'Utl\;)\ln'111111iJ~'V15L~E.Jmti\lfl11 'll 
" " 

~1E.JVl~ti~1L~tJ'Vl1tJ1\11') '11nm11 

>v.1n1 ntiu'1\ltJ1111 u~qJ'1J1 m11 m'1uwmP1E.Jm~nm1'lh~ mm1ri1aL~n'V11tiiin~ 

m nu11nn-)1i1n11m~v11~ L ;1~ n~ru~ ~~u;ti L'1'Uti~'ll'U~ m 1u w m\1111ri1vi~tivtl;-r'lJ n11~\11 L~ei niJ ~"' 
U1~ LEJ'll~~1l.J nu Vl~tii1~1'U 1;L~ tJ n'lJ~ ~'U;tlL'1'Utl11tJ5'U Vl~tloU\11'1J11\lf111 LL ~\loU'Utl~1\I L U'U511l.J Vl~tl'1l.J E.Jtll.J 

" 
n'Un'lJ~~u;m'1um1v5u V1~m;1V1~Tffi Uf111L'1'Uti11m Vl~ti~ei-J1m~vl1f111'V1'1~1'15u 1\111 um1L'1Uti11m 

" ' 

I.Id II d I I 1J II I II ti II 1 

~ E.JU'IJtlL'1'Uti11 tJ tiuYi111 Ln'U1ti E.J'1~ mo 1 VIVl'Ud tJ\11U'llti\I i'~~\116liti~\11'11\I n'lJ~U1~ n ti'lJ f111 SM Es \;)\I nm1 
" ... " I/el I/ d II I I I I.Id ti 

L\11 tJ~\11 L~cmh{;)'lJ ~ E.J'U'lleJ L'1'Uti"ll\I L uu~u1~ nti'lJ m1 SM Es 'ii'I L'1'U ti 11ri1'1\1m111mvi'1'1\11'1JeJ\I ~ tJ'U'llti L'1Uti 
'\I '\I \I , \I 

11v5'U1~Ln'U;titJ'1~ mo ~'1~L~vnmv11~qiqJ11~Ln'U rn 11v 
II I II d I II I I.I I II II I II 

~ V'U'IJ tlL'1'Utl'Vl L U'U n '1m11111mYi'1~1\11~'V15mm11 ri'Vli!\I ~ L 'IJ111l.J fl1'Vl m1 tJ 
" " ' 

'1~;ti\ILUU~uwnti'lJf111 SMEs 
" 

1\1 L~'U~qj qj1'1~'1l.ll'l1l.JDUDYiU1111 n'lJ11fl1~ L'1'Utl 1 Ufl~\l.Q'LL~1 iJ~'1 ~11111nu1~ Ln'U~'1 ~1'1J t:l\111E.J1; 1'1111 

'lltJ1\11~~u'Vl~LuE.J'U 1 ln'lJ '1'11 . 

1 'Vl tJVl~tiU~'lJ riri'1~~\11~\l~U m11nf1Vll.J1tJ1 'Vl m'1'Uti11 m'1\I n1111m~1'1\11'1J ti\I ~ ~u; m'1ueizj\I L U'U , dJ '\I , \I 

~flfl'1511l.J m~m;~tl~qj'll1~1 'Vl tJVl~tlU~~flfl'1~~ \11~\l~'U\Jl1l.J n~Vll.11 EJ'lltl\1~1\IU1~ L 'V1P11~ Ln'U;tltJ'1 ~ rn 1 ~ 
~\11 ~ti ~\11;1\I n'lJ~riri'151111 m~~ei~ '1J"ll1~1 'Vl E.JVl~tiu~~ riri"'~~\11~\l~um11n~vi111E.J1 'Vlv(;)\ln~11 

"'d IJ d I II d IJ I II II I ti 

~tJ'U'IJtlL'1Utl'Vl Luu n '1f11111l.Jfl1'Vl '1~ 1\11 ~'V151'111J111fl'Vli!\I ~ L 'IJ111l.Jfl1'Vl m1 EJ 
" " ' 

~'ll'U~ f111UW m m1 ma L~ f1'V11ti'Ll f1~'1~;tl\lvl1~ruru1;1\ll'l1l.J LL 'lJ'lJ~ruru1 \;)\11~'lJ 
\I "" "" , 

1u; ti m.rn vi~tiv11;til'ln'1\ILUuviiJ\l~tin'lJm11 mv1u 1n1 1u ti'lJ~\11'11nl'uvtt;-r'lJLL;\I LL'1~'1~;eN11\I 

Vl~f1U1~ n'U~qjqj1L uu"i\'1u1UL~'UL ~1n'lJ;tlEJ'1~ er '1Jtl\111fl1~1;1\l~U1~ fn\1111fl1B L~f1'V11eJUf1~ 1 ~ml.I 



~(;l~eJ 111 'U'1Jru:::v11~(\j(\j1L(;)CJ1;'Vl~f1'th:::n'UeJV1'l'Vl~'lBV1'l1\;l ~'l~B 1 'IJd 

g'} . 13) L~'U?l\;l 

g'}.\!) L ~fl'Vl~B\;111vl~~5'U1fl11L~'Ui.:i~1CJ zj,:i L U'UL ~fl'Vl~B\;111vl~".:ii'U~m ;L~fl'Vl~B 

(;)11vl~t!'U -tl11:::~m~1V1~1m 'Ul'Uvl1~t1Jt1J1 'Vl~ana'Ui'Ut!'U 1~Ln'U Q1 i'Uv11m1 

g'j.m V1ir.:i~a~1'1.11::: tl'U'1JeJ'lu'U1fl11m CJ 1 'U'l.11::: L 'Vlfll tJrn.J tn'1 a v1.:i~flru::: m12..1m1 

'U 1CJmCJri1V1'U\;l ~.:i1:::'41 'U;B 13).~ (~) V11m1::: L U'UV1iJ.:i~a~1'\Jwn'UaL~n'V11ai1n~~12..115m1~m2..1iJt1J:Snm.:i 
fl1'Vl'U\;l 

g'j .~ 'VIU'l~B~1'\J1:::n'U'1JB'l'U~~'V1L~'U'Vl'U 'Vl~B'U~~'V1L~'U'Vl'U'Vl~f1'Vl-r~vm;-r'Uv'l.Jnf1\Jl , , ,'J~ 

1 ~th::: f1B'U n\l f111L~'U'Vl'U L ~ B f111~1 ru'Uv LL'1:::'\J1::: f1B'U51 n '1~1'\JW tl'U ~12..1'\Jw f11fll"lffi'l5'U1 fl11 LL ~.:i'\Jw L 'Vlfll 
' ' d I t II II II II 1 

t VICJ ~12..111CJ'UB'U°1~'VlL~'U'Vl'UYiu'U1fl11LL m'\J1:::L 'Vlfll1 'VltJ LL\l'l LltJ'U 1 'Vl'V111'U L\;ltJB'U 1'12..11'VI1 '1Jm2..1tn'1am.:i 
' ' 

V1ir.:i~a~1'\J1:::n'U'1JB'lu'U1fl11~flru:::m12..1m1'U LCJ'U1vri1V1'U\;l ~.:iw'41 'U;B 13).~ (~) 
g>J.ct ~'UuiJm-r\1'U1'11 'VltJ .. 

' II 

c:;:, fl1\11.:JLL~::n1'l\11tlL~'U 

f112..lf112J'1:::~1tJ~1~1'l~B'VIU'JtJ'1JB'l.:J1'ULL~'1:::11tJf111m;vr1~1L~'1'1~'l\P112..111fl1~B 

'VIU'JtJ ~fll'Vl'U\;1111'U1 'ULL~'l'IJ~mru'l1'ULL'1:::11fl1 'UBf1'11f11'Umru~ei1 'IJd 
I I c:.: I d I I.I I II I II 

( 13)) Li1ei'tl1m ru 'll'UYiv11L?l1'1'1~'l1 'U?l'J'U'Vl Ln'U f1111B tJ'1::: G)~cr ( 'VIU'l'lB tJ ~~'U'V11) 
I I II I II II ,J I.I ti' 

LLl'l 12..1Ln'U1BCJ'1::: G)ct'.0 ('VIU'l1BCJ'Vl1~'U) '1JB'l'IJ~2..11ru.:i1'U'Vlfl1'Vf'U\;1111'U~qj(\j1'V11B1 'U LL'1'lmmru'l1'ULLG'l::: 

11fl1 '1:::~1v1 ~1 'UB\P111;BtJG'l::: ~o (Lnl~'U) '1JB'l11fl1~B'VIU'JtJ\P112..l~(\j(\j1 
..i d d ' d ' " ' " " 

(~) L2..IB'l.1~2..11ru.:i1'U'Vlvl1b?l1'1'1~'l 1 'U?l'J'U'V1Ln'l.Jn111BtJ'1::: G)ct'.0 ('VIU'l1BtJ'Vl1~'U) '1JB'l 

'tl'12..11ru.:i1'U~fl1'Vl'U\;l 111'U~(\j(\j1'Vl~B1 'U bb~'l'l.1°12..11ru.:i1'ULLG'l:::'l1fl1 '1:::~1tJ 1 ~1 'UB\P111;BtJG'l::: ~Ql (LL '\J(;l~'LJ 

?112..1) '1J B'l11fl1\P1B'Vl'U1tJ1'112..l~(\jt\jl 
..i d d " ' " d " d 

(m) L2..IB'tl°1mru.:i1'U'Vlvl1b?l1'1'1°1'l'UBtJf1111BtJ'1::: g>Jct'. (L\l\;l~'LJ'Vl1) '1JB'l'tl~mru'l1'U'Vl 

fll'Vl'U\;l 111'UG1'tyty1'Vl~B1 'ULb~'l'l.1°1mru.:i1'Ubb'1:::11fl1 '1:::~1CJ 1 ~\P112..l11fl1~B'VIU'JCJ lu'1qJ(\j1 LLG'l:::'1:::~1m ~2..1 

'1J(;)L'1JmU'U~1 overhead Lb'1::: mobilization ~1'Vlfo'l1'U11tJf111J'U 1'LIBm1;BtJ'1::: G)fl°J (~'UL~\;l) '1JB.:J~'1 
~1'lWV1l1.:i'\J'1mru.:i1'U~'l'Vll.l\;1'1JB'l.:J1'U11vn11t!'Ul'112..1~qiqi1 L(;ltJ'\Jwmru n'U'\J~mru.:i1'U~v11L?1~'1'1~.:i~ru 
;1tJ11fl1~B'VIU1tJ\P112..l~t1Jt\J1 ~.:id m1~1m~'UL~l.J'1J(;)L'UmU'U~1 Overhead LL'1::: Mobilization ~'lf1~11 ~ 
l1~1'l'1:::~1tJ1~LLn~fo~1'l1 '1.J'l'J\;l~\;1~1tJ'1JB'lf111~1tJ L~'U~1'l1'U\P112..IG1'(\j(\j1 



~\J~1.:i~;m.1nurn1~1 m~'UA1\11'U\l'W1,r'U ~ LL'1:: rn1Vi ~11ru111.:i1'U 1i;m ~L 'U'Vl~mnruo;ii;l.:in~11V1~v 1~ L U'U 

111'1Vi'W~ 1111m~111'll1111'llv\lmlJ , 
1 Q 1 II II I liq,/ II di JI d O ~ Q d 

mlJ~ ::~1CJL\l'Uf11~1.:i1 'VI LLm.J1\J~1.:i L U'U11CJ L111B'U\Jl1lJ L 'Uv\11'UV1Vl1 L'11~~1 .:i LlJB 
" II II d II d A II I I 

mlJ'Vl~m ~1'Vl'U1Vl'llv\I n1lJ 1111vi1 rn11J111~'1B\Jt:-.1'1\11'UVlvi1 L'11~ LL'11 LL'1::tb1 n!J11 L U'UYi~a h1J11\11J11lJ 

;ari1V1'U111 LL ~.:i'1~~1vimh~rn1 mlJ ~~aanV1'11.:i~afo1a.:irn1folJv\J\11'Ui!'U 1 ~1 ;LLn~-Su;1.:i 
1 II t II d II II II ~ 

rn1~1 m~'U.:i1111~111vi1 CJ~::~1v L 'V!LlJ B\11'U~\l'VllJl11mlJG1~ ~11111 LLm L'11~VJ n 

1 II II d f' II II 11 

1°11'\.J fo1J11lJ'1~ ~ 1~1.:i LL 'U\JV11 CJ LB n'111'\.J1~ m 11111 fl1B L'1 nvi1a'Wn'1i1 'V!~v'llv\Jl n'1.:i~1.:i 

L u'U'Vl'Ll.:i~a~:: ri1V1'U111 i;J.:id 
,JI/ II d ti I.I I I/I.Id I I SI 

~. (9) mrilvit:-.1-S\J~1.:it11.:i1'Uvi-s'\J~1.:i 1'\.J~1.:i'1J1.:i1V1t:-.1v'Uvi1Bnvia111V1il.:i1111CJ 1lJ 1111fo 
" " 

B'4~11J1~1nmlJ ~::ri1V1'U111A1'\.J-S\J611V1-s'\Jrn1J1~'Ui;i'.:in~11LU'U"il1'U1'U;BCJ'1:: GllD.oo 'llv\11\IL~'U'llv\l\11'U;1\I 
" 

'111\l'Ll'U 

~ .l!J mril~~-s\J;1.:i'\.Jl)Wl~111'1~~1;1.:ina'1;1.:i 'UamV1'1a~1n;a ~.(9) ~::ri1V1'U111 
A1U~'LJb U'U11CJl'Ub U'U"iJ1'U1'Ub~'U\Jl1CJtJl1 L 'UeJ\Jl11;'VCJ'1~ o.l!Jct 'llv\111f11\11'U;1\I 

@ o. nT-a~'Utl';i::n'Ufl1111'tl1~111um-.~a.:i 

~'1l'U~rn1'\.J1~mm1mBL~nvi1a'1n~zj.:i1;vi1'1~~1;1.:i 1'11lJLL\J\J i;i'.:i1::'4L'U;v Gl.m 

"vl~a;a \Jl n'1.:i;1.:i L U'U"vl'IJ.:i~a LL;1 LL~ mril ~::; a.:i-ru'\.J1:: n'Um1lJ'!111vi\Jn~~v\l'llv\l\11'U;1.:i~ Lnvi~'UmCJ L 'U , 
.J ti II 1 I.I I.I II 

'Ll\Jtl'vi~1n-J'UVlmlJ 1vifolJv\J\11'U 1vit11'lv\l~\J~111 rn161!alJ LL61!lJ Lbn 1 'll L 'VIL '1lf111 

II 

n1';i~1f!L~'U6'l'N'WlJ1 

~~'U;m'1'Uai1~vi6L'1'Uv'lla-s'rn~'U~1.:iV1~11 'Ue1'1J1111~ Ln'U;BCJ'1:: Glct 'llv.:i11fl1A1;1.:i 
" 

~\l"vllJl11 bb~~.:id~::;a\l~\llJB\J'Vl~n'tJ1:: n'Ub~'U~1\l"vl~1 b U'U~'Uu'\Jm-s'~'LJ1'11 VlCJ 'Vl~v'Vl'Ll\l~v~1'\.Jwn'U'Vl~eJ ... 
"vl'Ll.:i~a~1'\.J1::n'UBL~ nvi1v'1n~'ll'V\li5'U1F111 L 'U'\.Ji:: b Vl?l\Jl1lJbb \J\Ji;i'\IW\J L 'U;'V Gl .<i'. (m) 1 ~LLn mlJ na'Uf111-s'\J , 

" " b~'U'11\l'Vl'U1'Ll'U 

@kl. m';ii.1m~'Utl';i::n'U~61\11'U 

1 'Urn1~1EJ b~'U 1 ~bbn~-r\J;1.:i bb~'1::.:i1111 ~11;1.:i ~~~m~'U"ii'1'U1'U;aCJ'1~ ..... (9)0 ... 'lleJ\lb~'U 
" " d I.' I II d d ti 1111 V I I I 

Vl\Jl'V\1~1CJ L 'U\11Vl'Ll'Ub ~el b U'U'tJ1:: n'Ut:-J"1\11'U L 'UmruviL~'U'\.J1::n'Ut:-.1"1\11'U~::\JleJ\1'1n~n 11~\l~'U 1lJ~1n11 ..... b .. .. . 
" 

.. ( 0 ., ., cl _., ' ' ) .. 0 0 ., ., cl _., 
bV\eJ'U '11'Vl1'LJ'1 ~ fY1Vl L '\.J'U11f11 \Jl 'V'Vl'U1 CJ "vl1'€1~1'U1'U .......... -............ \J1Vl ('11'Vl1\J'1 ~~1Vl L '\.J'U111°11 L 'VllJ1 

11lJ) 



~11;1.:i'1~A'Ub~'Utb~n'Ue.i~.:i1'U brn~/V1~aV1'11.:i~a~1'll1~n'U'1JeN5'U1F111vi'.:ifl~11 ~rn.J 
~ . 

T~'S fl'Vl~.:J 1 ~Lbn~-r'\J;1.:J'W;m.J nu fl11~1 CJ L~'UA1;1.:J.:J1Vl'1 Vl~1 CJ 
~ ' 

II d II d 
G>m. 'tlmWJ'U~'Vl51'Lin1"HJ'U"!lm'1'UmL'1~t>'U ~ 

I .... U ti~ II 

b~'UF11'11.:i'11V1-Su.:i1'U'11.:iF1-S'.:i'U 1vil.J1'11m~'U.:iu'll1~1.11ru'll1~~1u 'W . iai . l!Jct'<:J"1! 

fl11~.:J'U1l.J 1 'LI~fYfY1'1~m~v111;~mria ml.l 1;-rua'4l1~b~'U A1rlB'1;1.:i'11m~'U 
.:i u'll1~mru'll1~~1u -w .131 . \!Jctb"11 

' II II II II II I I di II I II I 

'll1~ m m1 mB b~ flY11B'llfl'1 bbm me.i-ru'11.:J'1~vi t1.:i~.:i'Vl~t1i11~.:i'1Jt1.:im L 'Wt1.:J1'U'11.:ivi'.:i fl~11 L '1J1l.J1'11 flvi1.:i 
~ 

Ui~b Yli31 bb~~'1Jt1.:JJ'U;t1.:ii.J1 b ;1l.J1bVltJY11.:Jb~B1'Ub~'UY11.:J~~b~B1 YlEJb~'UB~ bb~~'11l.J11'11~'\J~fl1i'S''IJ'1J'U1;m:IJ 
.d 1 II I ti d II ti U I 

Y1-S'~:1J'Uvi~11 m-s flWY111.:iF1:1J'U1F1l.Jtl1~ miai ri 1V1'Uvi e.i ~'U'1JB b'1'U a61!.:i b U'Ue.ifo'11.:i'1~ via.:i'll ni:Mvi1:1Jfl f1V1:1J1 t.111 
.-.. \J \J ~ dJ 

" q q cil CV cil 

Vl1t.ffl11'1\lb'11:1Jfl1)'W1tu'l!EJ'U11 Vl\l'U 

( <9>) bb ;.:i fl11~.:J'Vl~Bi11~.:J'1J B\lvl.:J fl~11 b ;1l.J1'11 fl ~1.:JU'S~ b YI i31~B fl'S:IJ L ;1~1 
... ' .J" " ' .f ' ... ' .J ' 

mt.11 'LI "11 l'U -Uu~.:i bbVJl'U'Vle.Jfo'11.:i~.:iV1~t161!t1'1Jt1.:i'11flm.:i'll1~b 'Vli31 b1'ULLVJL U'U'1Jt1.:i'Vl-r~:1J'Uvi~11m1flw'Vl11.:i 
~ ~ 

Fl:IJ'U1F1:1JU1~fl1i31t.f fl b 1'\.J 1~'\Jii'Vlfl1vim~B~'U 1; 
' 

(l!J) ~vim11~~.:J'1JB.:Jvl.:Jfl~11'\Ji)'Vlfl1vim~B 1 'VlEJ 'Vl~Bb~B~~~'VlGL~'UL~tJ1tl'\J 
' 

L~B 1 'Vlt.1'11fl~1.:JU1~L'Vli31l.J1EJ.:JU1~L'Vli311 'Vlt.1 b1'ULL~'1~ 1;foB'4fY1Vl'11flfl'S:IJL;1~11 ~'\J11'Vlfl~.:J'1JB.:JJ'U bVlEJb~B 
~'U ~m ~L~B 1 'Vlt.1 zj\1'1~;B.:J 1;-ruv'4fY1(;1 L ~'Ui1'UnB'U'\J))'\llfl'1lB.:J~\I L~B~'U 'Vl~BbU'U'1JB.:J~'S'~:IJ'U(;l~l1fl1) 
m~Y111.:iF1:1J'U1F1:1J'llwmi31t.1m 1'\.J 1~u11'Vlfl1vim~B~'U 

' 

.. .. .,, 
Vl1t.ffl11'1.:JL'11:1Jfl11'W1tu'l!EJ'U11 

<9lrn .rn ~~'U;Bb'1'UBzj.:J fl'S:IJ 1;~Vl L~Bfl LL~11:1J L Uvl1~qjqj1'Vl~B;B(;lfl~.:J;1.:JL U'U'VIU.:J~B 
mt.11'Lib1~1~n1'Vl'UVlvl.:J1~'\J111 'LI;B "11 fl'S:IJ'1~~'\J'Vl~flU1~ tl'Ufl11~'U;Bb'1'UB 'Vl~Bb~t.ffl;B.:J'11fl~BBfl'VIU.:J~B ' ~ 

~1Ui~tl'U fl11~'U;Bb'1'UB~'UVi Lb~~B1'1~'111fl.11L~t.f fl;B.:J 1~'l!Vl1 ~F111:1J b~EJ'Vl1EJ~'U (;1m 11:1J.X.:i'1~~'111tu1 
1 ~L {j'U~~\l.:J 1'\.J m:IJW b ti EJ'\J m~'Vl)1\I fl 1)F1~.:i11;1 CJ fl1)~~~B~~;1.:J LL~~ fl1)'\J~'Vl11~'1Vlil1F1-r~ 

~ ' ~ 

<9lrn.~ fl'S:IJ'1.:J1'U~'Vli~'1~LLfll '1J L ~:IJL~:IJL~B'U 1 '1l 'Vl~B;Brl1'Vl'UV11 'LILL '\J'\J~qjqj1'Vl~B;B 

(;ln~.:i;1.:i L U'UV1'11.:i~t11 ~L u'U 1 'llm:1JFJ11:1JL i1'LI'1lt1.:i'11-Urn1'Ue1't.1m1'1.:i'1~ (;1m 
~ ' 

<9lrn.<:t 1 'Umru~ LBfl'111LL 'U'\J~1EJbBfl'111UWfl1Vl11F11BL~fl'Vl1B'Llfl~d ~F111:1JoLJVl'Vl~B 

LL~.:Jn'U~~'U;B L'1'UB'1~;t1.:i'\.Jlju~m:1Jri'1i'Ll'10EJ'1JB.:J fl):IJ r\'1i'Ll'10t.fvl.:Jfl~111 ~nmU'U~~~ LL~~ ~~'U;Bb'1'UB 
1~iJ~Y15L~t.ffl;B.:JA11eU~1t.11vi 1 b~:IJL~:IJ 

;v.:iA1b~t.1V11t.11vi1 '11flm:iJ1~1; 

(<9>) 
I II d II II II 1 1 

fl):IJ 1:1.J 1~-rum1~Vl'111L~'UY1'1~1 '111'Ufl1)~Vl'11.:J'Vl~B1vi-Su~Vl'111bL(;l1:1.J 



.c.i1 O .J II CV 
11.cJ V .J CV II ~ .J1 "., 

(tv) l.l m 1 m ::vnv1 b '1J1G'l n~ru:: ~ CJ'U'1lm"1'U eJ'Vl'll'U:: nT~"ilvi"il1.:i·w~e:i'V1 vi1·1.m11 
'U 

ri'vi b~eJ nii ~m.h:: LCJ'll~~'Jl.l nu 'Vl~e:iii~1'U 1;b~ CJ nu~ ~'U;m"1um1 CJ~'U 'VI~ e:i-LJ'vi'1!11.:i nT~ bb ~.:i-Uue:i~1.:i b \Ju 
'U 

511l.l'Vl~eJ"1l.lCJeJl.l nu nu~ ~'U;e:i L"1'Um1 CJ ~'U 'Vl~e:i L ;1'VI~ 1vt'l um 1 L~'U e:i11A 1 'Vl~e:i~e:i11 m::vh fl11'Vl"il~\11~'U 1vi 
'U , 

(m) fl11vl1fl11~Vl;1.:Jf1~.:Jd~e:i 1UeJ1"ilrleJ1 ~LnVJm1l.JL~CJ'V11CJbbrl ff:il.J 'Vl~eJ 

m::'Vlu~e:itl1:: 1CJ'll~"11511ru:: 
(~) mru~'U1 'Uvl1'UeJ.:Jb~CJ'Jtl'U (@) (Iv) 'Vl~eJ (m) \111lJ~rl1'Vl'UVl 1 'Un!Jm::'V11'J.:J 

zj,:im:i n\111l.l m1l.l 1 un!J'Vll.l1 CJl1;1 CJ m1~vi~e:i~vi;1.:i bbG'l:: m1u~m1r1'~1iJmA-r~ 
!&I I I II 

coi<t'. nT~tlcauca1fl1fl1..:i1'Unml-a1..:i 

m1tlfo11A1~1.:i1'Une:i~;1.:i1J11l.l~1J11m1tlfo11A1~.:iwu 1 u;e:i @.ct "il::tl1m 1 ;1 'Umru 
'U , 

.J I I II I I/ I II 

'V1 m.:i1'Une:i"111.:iG'lviG'l.:i'Vl~m~ll=ii'W 1viCJi5m11J1e:i hJ\1 

c;i1l.Jb~e:i'U 1 '11 'Vl~mn ru.n ~mbbG'l::i5f11'U1rum ~nu~qJqJ1 bb uutlfo11m 1;ml.ll.l~ 

Aru::-r~l.l'Ul'l~bde:il'u~ tvtv ~.:J'V11Al.l tvctmlv b~e:i.:i m1Yl"il11ru1~1m'Vl~e:i~tl1::ne:ium:zivN1'Une:i~;1.:i ml.l 
~ 'U 

' ' 
'VIU.:J~e:i'11umG'l'1!15m1Aru::-r~lJ'Ul'l~ Vi 'U1 olvom/'J @o~ '1.:Jl'UVi Iv~ ~.:J'Vl1AlJ lvctmlv 

~ 

CO)~. i.11V1-a~1'U~ije:i~1..:i 

Lde:imlJ 1;ri'vi b~eJn~~'U;€JL~'UeJ11CJ 1vi 1 ~b U'U~fo;1.:i bb'1:: 1;\Jlf1G'l.:J;1.:ine:i~;1.:i mlJ 
'U 'U 

V 1J l/d V I.I I I I/ 1 "'d I.I I.I I.Ill 

i.h::m~ilbb'11~CJ'U'1lm~'UeJ"il::c;ie:i.:i\11n'1.:i111 um1tlfiu1i.:i1'Une:i~11.:i~.:inm1 ~CJ'U'UeJ b~'UeJ"il::1J1e:i.:iiiLL'1:: 1 'll~ 
\J d.J \J \J 

~1'Un11'Vlvi~e:iulJ1c;i1~1'U~i'.Je:i~1.:iV1~e:i~~1'Un11'Vlvi~m.Jl.l1m~1'U~i'.Je:i~1.:i'11n Aru::m1l.ln11n1V1'UV1 
~ 'U ~ 

'V1.'Vl~mViCJ'Ub~1"il1n"1mu'Um1Pin~1~ n :w. fo1e:i.:i1~b;1-ru11'l!m11; 1mi'l'l·n1~~1n11;mrn:: @o 'Ue:i.:i 

bb~'1::"11'1J1~1.:ibb~"il::;e:i.:iii'11'U1'U~1.:ie:i~1.:i~e:iCJ (9) A'U L 'Ubb~'1::~1'1J1~1.:i ~.:i~e:i 1 ud 
' ' ,, 

@ct'..@ tl1~ . ~1'1J1'll1.:Jf1eJG'111.:J 

@ct.iv imm 1ti51 

coib. nT·n.J~u~Vl111n!J'Vl111VLL6'1::-a::Luc.iu 

1 'U1::V111.:i1:: CJ:: L 1'11m1ne:i~;1.:i ~~'U;m~mrV11;-rum1~viL~e:in 1 ~L U'U~-ru;1.:i;e:i.:i 
'U 'U 

" coifrl. mcatlca::Lij'Ue.i6'1m"atl~u~..:i1'U'tlv..:i~tlca::m1um-a 

ml.l ~1l.l11'1tl1~'1m1tJ5u~nu bL;1 L~~"il1'11l.l~ qJ qJ1'1l e:i.:i ~ ~u;e:i L~'Ue:i~1;-ru m1 

ri'viL~e:in 1 ~ b u'U~-ru;1.:i b ~e:i'l11mtl1:: bliu~'1m1tl nu~.:i1u'1Je:i.:i~tl1:: ne:ium1 
'U :.J 'U 

~.:id 'Vl1 n~ ~'U; m"1'Ue:ivtt;-ru m1 ri'vi b~e:i n 1~~1mnrucnv1 ri'1V1'U vi"il:: '1 m::~u m1 ~'U;ei 
'U 'U 





., ·' ., .. d .. ~ ., 
i;rnm1ml1"HL'UUV11me:in'11fo':i::n11'1':i1fl1\11\IVLan-v1·rn'Un"1 "!le:J @.@ (lrl) 

':i1 f!a ::L~ fl \Pl ua ::VI~ n Ln ru'1'11'UU°i'Vl1':in1':i\l ':i1 \l':i L 'U':i::'Vl'h\I m':irie:i'111 \I 
d ., d 

La"!J'VI eb - t'l"!J@/ ID~ /IDct'blrl a\11'U'VI ID 'VU)~ll1fl11 IDct'blrl 

@).-UtJn1Vl'Yl'ILA1tMVll.J1EJfl1Ufll.Jn1"a5l'fl5l'a 

~fo~ 1\1 tJi' tJ\I ~ l'I L\J'I~ m.1 LL'1:: ~vi ~\IU 1v5l 'i15l 'i 1 'Y~'Y~~ij m'i ri tJa 11'1vi1tJ\! 'i ru::'Vl 1'1Vl1 tJa::vn'Y 

\J'l1l.J ~ij tJLfl~tJ\IVll.J1EJfl1U ~l.J f11'i5l 'i15l'i 1 'Y'11'UritJa11'1 \11'Y\!'iru:: LL'1::\11'YU1~\l-r m~1'V11\IVl'11\I LL~'Y~'Y (ij'U1fll.J 

lvct'bCil) 'UtJ\lf'l'il.J'V11\IV1'11\I zj\ILL~'YU1EJ5l'i15l'i~-:JU1VLL'U::t11 u1m~tJ'Y LL'1::U1EJU\IAU 'i'Jl.JCi\ILL~\l~\I tJltJ\lvi15!1n 

LL~'YL Vl~ntJ1UG1\ln::~V1'Y1 hJii'tJEJffJ1 @l .\v ij'1~Ll.J\J'l'i (LOVn::LL~\l~\ltJ15l 1iLL~'Y 1 Vi~A11um 'Y\J'I fl11l.JVl'Y111Jii'tJEJ 

ffJ1 b ij'1~Ll.J\J'l':i LL'Vl'Y1~) uvil1u~1mL~'Yi'avia::VftJ'YLLa\l~ijr)1a::VftJ'YLLa'11lJ~1n-J1'i::tKu ~ \Jl1l.Jl.J1\J'l'i~1'Y . ~ 

l.JtJn.oob-\vct<i'.~ vi1tJ ASTM D <i'.~ctb-lvoCil~ (Type ~) 

iv.m1l.Jfo~vi·irnu'Uv\ler-ru~1\I 
\I 

Iv.@) ~ -ru~1\ltJl tJ\I~ vi vi 1 LL~'Y f11 'itJ~ U~\11'\.J fl11l.JU'1tJ viii' EJ 1'Yf11'ivi1'11'Y1 ~atJ vi A'1tJ'1 nu 'i::~u 

f11'i ~vi f11'i fl11l.JU '1tJviJi'EJ1'Yf11'ivi1\11'\.J LL'1:: ~vi vi 1 LL~ 'Y f11 'i~ vi f11'i5l 'i151'i'i::Vll1\I f11 'i ri tJ a11'11 ~a tJ vi A'1 tJ\I nu 

am'Yi~'Y~ LL'1:: LL~'Y\11'Yri tJa11'1tJ ~1\1'1:: LB vvi LL'1::ivi LS!'Y LL'11 La'YtJer11~1\1~1'Yer muAl.J\11'YL ~tJYiS11'iru11 ~ 
" " . Q I 0 Q I V 

m 1l.J L Vl'Y'lltJU ntJ'Y vi1 L 'Y'Y m 'in tJa'i1\I 

Iv .Iv er-ru ~1\1 tJi' tJ\I VJ°1 L U'Y f11'i \J'l1l.J LL~'UtJ iiu~\11'Y~1~ La'UtJ 11 nu er-J1~1\ltJ ~ 1\1 LA~ \IA-rvi LL'1:: 
" ;.! " 

atJvi A'1tJ'1 nun!]Vll.J1EJ 'i:: Lu EJU LL'1:: ~ijtJ~ L~ v1-UtJ\I nu fl11l.JU'1tJvin EJ Yi1tJl.J'i1 EJ\11'Y~'1 f11'i~1 L U'Y\11'U\J'l1l.JLL~'Y 
~\I n~111 ~ermuAl.J\11'Y-ru'Vl'i1UtJ ~1'1ii'tJv&1tJvi1lfo::A#\I vi1nam'YiLL1vi'1tJl.lU~L 1 ru LA'i '1f11'iritJa11'1ijA11l.J L~EJ\I " . 
~ 51:: di vi fl11l.J 11JtJ" tJvin EJ nm ~1Vlii'1~ eru iiu~\11'\.J LL'1 ::/vi1 tJ tJ'i::'1l1'1l'Y m-u L~'Y'V11\I L~ tJ er mu fll.J\11'\.JLL ~\IL U'Y 

\I d.J \I \I , 

viii''l~tJ 1 ~erfo~1'1vi1tJ~1 LL wwtJ-rutJ'i 'll.11\J'l'i m'im1l.JtJ '1tJvin v 1 'Y m'ivi1'11'Y LL'1::/vi1tJ ~vi ~'1u1v tJtJn 'iW5l'i15l'i " . . 
L~l.J L~l.J er-ru~1\ltJltJ\ltJiiu~\J'l1l.J 1viv 11J-a'n-ff 1 ~\lder-ru~1'111Jij~'V1BL~EJ n1tJ'1rl1~1L U'Yf11'i 1 'Y~1'Y;j'L ~l.JL~l.J5!1ner 

\I d.J \I \I 

11 ~1\1 Vf 1n11Jvi1LU'Yn1'i eri 1~1\lij ~'Vl G~\IVIEJvi\11'\.J 1vi EJ 11JntJ L U'Y L VI IJ'l 1 'Y n1'i'U tJ'U EJ 1EJtJ1 EJG1fllfl11 LL'1:: ntJ L U'U 
\I , " , "~·~ 

fl"J1l.J~vi'UtJ\ler-ru~1\I 
" 

Iv .bn er-ru~1\ltJltJ\I~ \ll.J tJUU1 VLL'1 ::tJtJ m W5l'i15l 'i\J'l1l.Jl.J1 \J'l':i~1'Y f'l'il.J'V11\IVl'11\I 1~ LLri U1EJ 5l'i15l'i " . ~ 

n1LL'Yi\lfltJ'Un~\J'I (Concrete Barrier) LL'1::LL~\ler11u n1LL'Yi\l'Yi'11a~n (Plastic Barrier) n'i'JEJ La15l'i15l'i'1l.l'1n 

LL~\l~\I Vl~nt11'V11\I LL'1:: 1 'VJm::Vi~U \J'l1l.J~1'Y1'Y~n1Vl'Uvi LL~'1::'i1EJf11'i 1 ~~11~1\l\J'l'i15latJu1 'Ul'YL~l.JtJl'UG1'ty~1 
vi1tJii'u'1viS11ni''Y~ LL ~'11 ~ L~l.Jvi1'11'Y Vl1n11J~1LU'Yf11'ier11~1\lij~'VlG~\IVIEJvi\11'Y1vi EJ 11JntJ L U'UL Vl\Jl 1 'Yf11'i'UtJ'U EJ1EJ " . . 

... .'1 .1 ' 1 0 iJ" 1'"""" 0 .. .f 0 ~ •• Iv.Ci'. Ll.JtJu1VLL'1::tJuf'l'itlJ5l'i15l'i vi Vll.Jvifl11l.J5!1L 'U Vl~'iU5!1\lvi1L'U'Uf11'i'itJ()tJ'ULL'1::'U1tJtJn bu . " 
511n~t.1~ritJa11'11vivl1't.1Vi 

Iv.ct Lfl~tJ\IVll.J1EJfl1Ufll.J f11'i5l'i15l'i mmfivim'i'li1'ivi vi1m~EJVl1EJeJ'UL ~tJ\ll.J15!1na1L VllJ'l 1vi n 
\J'l1l.J er-ru~1\ltJltJ\l~U~vivi1V11tJ~viVl1l.J1~~~\l'Vlvi LL 'Vl'Y 1 ~tJ~ ~ 'Ua.fl1Vi L~EJ~1tJEJal.J'U'irul1't.1Vi L~ tJ\J'l'i15l'YiU ' 

" \j " 

Iv . b er-ru ~ 1\1 tJltJ\I~ vi f11 'i1~U1 EJ tJ ~i1 'Ya.f11Vi~ ~ LL'1:: fl'iU tl1'U \J'l1l.J rl ij tJLfl ~tJ\IVll.J 1 EJ fl1U fll.J 
\I ~ \I • 

f11'i5l'i15l'i 1 'Y'11'UritJa11'1 \11'U\!'iru:: LL'1::\11'YU1~\l-rn'l!l1'Vl1\IVl'11\I LL~'U~'U (ij'U1fll.J lvct'bCil) 'UtJ\lf'l'il.J'V11\IVl'11\I 

Lb'1::Yi1tJl.J 1 ~er11~1\l\J'l'i15latJUfl11l.J L~EJU1tJEJ\J'l'1tJvi L 1'11 
" 

tv.lrl ~-ru~1,:i!li'ei'l~vi 1~iiL..ff1viu1~m1S1atJum1l.ltJ'1tJvin v'V11'1nt.1m::vi11'1 m'i ritJa11'1~1'Y1t.1 
" 

11Jii' ei EJ n-:11 ... . ... .. . -. . . . . . . . At.I L ~1viii'1~ \Jl'i1 Sia tJu A11l.JtJ" tJvi Ji' EJ'Vl 1'1 n 'Y'U'i ::vi11'1 m 'i ri tJ a11'1~~ fo~1\I~ vivi1 tJi' tJ'lii 

1 ., ' ., • I ., ., .J d .. ~ " o " .J iJ" " 
U'i'U'itJ'lf11'i~1'UtJU'il.JVl'1namm'i\J'l':i15latJUfl11l.J u'1tJvii1 EJ'Vl1\1'1'U'U5!1namu'U'Vl L '1ltJ'1tJ bvi 'V11Vl'U1'Vl L 'U~ 

" " 
m1S1atJu., (Road Safety Auditor) tJ~1'1ii'tJEJ .. .. . ~ .... A'Y Yi1tJmnm::u::U'i'iVJn'U'U1vi .. .. .. .. : . ...... ~'Yam'Yi~ 

tJ1~m'i1i'l1'Y1l-ILn'Y .. .. : .. tJ ~1t.11'Y .. .. : ... . fi't.1 tJ~tmviii'1~-ru~vi'1ltJU\Jl'1tJviL1'11~~-ru~1'1tJ~tm'11'Y1 'Y~'Y~ 



-l!:>-

r\ tlG'I 11-:J ~-:id1 ~ LG'l'U 'El~ m1'1G'Itl'Um1"U" 'El vi Ji' EJVI 1-:J ()'U'U'j t 'VlrJ 1-:J n 1'H1'ElG'I{1-:im'V'l 1'v" LLc.J'U~ -:J'l.Jf'l(\1 m'lltl-:J ~ 
" ' " fo~1-:i L ~e:i 1 ~~11~1-:JL ,:;'U'lleJ'U zj,:i L~1'VIU1~., tli'e:i-:im1'1G'leJ'Uf'l11"U'1eJviJi' EJVl1-:JC1'U'U1t'V111-:in1'H1e:iG'l11-:im"LL 'U'U 

" 
~~i1~1-:iri1V1'Uvi 'Vl1e:i ~1~fom1"L,:;'Y'lle:iu;,i1n~rnuR"-:i1'U LL'1t1~ne:i1111v-:i1'Um1m1;,iG'le:iuR11"i.J"e:iviJi'v 

" " ' 
1tV1i 1-:i m1rie:iG'l1'1-:ii.J1t '1' 11''Y i.J1t '1'1"'i.Jvi 1'1-1 LL'1 ti.J1t-'1'1 L~ eJ'Y L U'Y'11'Y'Vl~-:J'l.le:i-:i LeJnG'l11i.J1t ne:iu m1Ill11'1~'1.J 
-:i1'U V11n 1li~1L iJ'Um1~i1~1-:iil~V15i-:iV1t1vi-:i1'Y1vi v 1linm ll'Y L 'Vllll 1 'Ym1'lJe:i'll v1v e:i1EJ"'fl 1fl11 LL'1tnm U'YR11" ~vi 

\I ' ' , ·~·~ 

l!:> .~ V11 n Lnvim1~ L 'Vllll 1vi., 1 'Yft'Y~LL'1t L~'YV11-:i~1~~u"e:iuv1''U~vh-:i1'U'11n~i1~1-:i 1 i.J~1L iJ'Ym1LL'11 
' ' I "' 

~~'U~1-:itli'e:i-:ifo~vi'lleJ'U 1 'Yc.J'1 LL ,,j,:imm L 'Vllll'1'UL vfo-:i ~1EJ L~EJ1~-:JVl1-:J LL v-1-:i LL'1tVl1-:JeJ1fl 11 
" ' ' "k: 

m.V1'1nLm11.rim1~viri1tnrum1t~1EJA1HU 

m. C9l m"Vl1-:J'Vl'11-:J'1t~1EJA1-:J1'Y'U1'Vf 11m1;,i11;,i11 mtV1i1-:im1rie:iG'l1'1-:i L U'ULL uu L V1m~1 EJ 1vi EJ'1t 

~1EJ1'Vl'1'Ym1m1;,i ~u-:i1'U L tJ 'YeJ m 11e:i EJ '1t m" "'vi '11'Y1' e:i EJ" t'lleJ-:Jc.J '1-:J1'Y~'Vl° 11~ 'Y-:J1vi'1'U1 ;,i 1n c.J '1-:J1'Y~ -:i 
LR1-:Jn11 ~-:id'1t~1EJl'11'1.J1eJEJ'1t (9)00 L~eJ-:J1'ULR1-:Jn11LL'11LG'l~'1\Jl1""''l!'l!1 

m.l!:> 1 'Ymru~LR~eJ-:J'Vlmtlm'UR"n11'111'11'1i11vi 'Vl1eJG'lfl 1'Vf1tl 1lJC1ntJi'eJ-:Jr11'1.J'11'Y\Jl1"~fi1'Vl'UV111 
, ' \I·~ \I 

1'Y~ilmR~eJ-:J'VI"1 ti mu f'l" n11'111'111 'Y-:J1'U ri eJG'l1'1-:i -:J1'U\j1llit LL'1t-:J1'UU11-:J~m~1Vl1-:J'V1'11-:J LL~'U~'U (il'Y1 R" 

l!:>cft>C9>) 'lJeJ-:Jm"Vl1-:J'Vl'11-:J ne:ii1~~u~1-:ivi1-:i1'U1'U-:i1vi'1'Y1li C1ntli'e:i-:i~n""' fl lfl 11 ~~'U~1-:J 1liil~Yl5'1-:i"e:irn1m1vi 
\I \I -~-~ " 

J'Y ~11~1-:iil~V15~;,it 1lim1;,i~u-:i1'Urie:iG'l11-:i 1 'Y-:i1vi'1'Y V11e:i~11~1-:iil~V15i-:iV1t1vi-:i1'U 1vit11linm U'YL 'Vllll 1 'Um1'lJe:i 
\I \I " , 

'lJ t11t1e:i 1ti~fl1fl11 '1'Y n11~-ru~1-:i;,i t~ 1 L iJ'U m1 ~vi ~-:i LR~ e:i-:i'Vlm t1rnuR"m1;,i 11;,i 11 ~'1 ntli' e:i-:i R1'1.J'11'Ylll1" Aile:i 
'I ID~llll~ \I ' \I \I 

LR~eJ-:J'Vlm tll'l1'Uf'l" n11'111'111 'U-:J1'U rie:iG'l1'1-:i -:J1'U\j1llit LL'1 t-:J1'Utl11-:i-rmflV11-:J'Vf '11-:J LL~'U~'U (il'U1 R" l!:>ct'oC9>) 

'lJe:i-:im"V11-:iV1'11-:i ~-:id~-ru~1-:i1liil~Vl5L1vn1e:i-:iA1L~t1V11t11vi., L~e:i-:i;,i1nmru~-:imh1;,i1n~i1~1-:i 
" I " 

'Vl1 nm"Vl1-:J'Vl'11-:J v-:iiim1"'1'1 L U'U~'1ttli'e:i-:iii LR~eJ-:J'Vl"1tlR1'1.JR" n11'111'11J'U~eJ 1 i.J~n ~-ru~1-:i 
' " 
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' 



mf.11 un°Twum:::m~nm ... .. .. . <9)cr .... rnui.11) ... . -Ju 'l!uni;i'11n-Juri..:iu1l.J1 uftqiqi1~1'u'11..:i 
'1 :::l'i' ei..:i'1i;ivi'1LL~'Wn11vi' 1..:i1u '1..:i1iX~i1'11..:i11111 '1~ tiULLn::: LL~'W n 11vi' 1..:i1u ~..:i mh1IPi'ei..:iM1'u rn1l.J L ~'W'lltiU'11 n 
cr11'11..:i rltl'W~..:J'1:::n..:iifovi'1..:i1u 1~ \/ 

LL~'W n 11vi'1..:i 1u '1::: l'i'ei..:i LL~ i;)..:J ~ 1~U.ff 'W\Pltl'W LLn:::'li1..:i L 1'11~'1:::vi'1..:i1u LLl'in :::11 f.ln11\Pl1l.Jftqj qi11 iX 

A1u'11u-Ui;i L '1u Lrn::: L iJu 1 tft~ 1i;ifJ..:i1u~..:i'l-1l.Ji;J l'i'ei..:i LLfi'1L~~'1u~\!1rumf.I1un1"1-1ui;iL1ri1'Uti..:iftqiqi1 

1 u mrui1 fl11l.J '11L U'W l'i'ei..:itJfo LL~'W ni1vi'1..:i1u 1u1:::"1-1i1..:im1vi'1..:i1u crfo'11..:il'i'ei..:i L~'WtlLL~'Wn11 
\/ vi'1..:i1u~tJ1'u 1 '1-1~ LLricri1'11..:i L ~tl 11Xm1l.JL ~'W'lltlU rltl'W'Vl nA#..:i 

\/ . 



rnm1Tm'UuVl1mt1na1'j\J'j::n-J\J'l'j1fl1~1.:i .ijv G>.G>m 

L~v.:i L~v'Ul'tJn1'j~1tJR1.:J1'U~TVl1.:J 
d ... d 

Lil'U'VI eb - '1'UG>/ ID~ /ID<t'btrl il'l'l'U'VI ID VlCJ~l11fllJ ID<t'btrl 

... ., d 
\J'l13.J'1'\j'\j1\11'1 Lil'U'VI ................................... ............................. ................... . 

'Vl1.:JVl'11'1VllJ1tJL'1'U ................................................ ............................................................... ....... . 

Q I I Q I.I Cll Qj .:J- V d Ci! 

nTm.Jfl'11 EJfl1\11'UIWJ'Vl1\I \J'leJ\ll.le.rn fl11\J'l11'1'1v\Jfl11l.mm.J'Vlm'Vl1'1 (Surface T olera nee) 1'11 EJLfl1eJ\ll.JeJ 

ll'lfl11lJL~EJU'lleJ\1~1'Vl1\l'lJ'Dl'l1m~'U (Walking Profiler) faEJ~1'U\J'l11'1'1eJULLa::1Lm1::~V11.:i1mm1l.l 

'11-U n.:i 1'U'Vl 1.:ii1m1.:i1'U~'U~vi"tA1.:in11., ~.:i ei tj LLa:: 1 'LI m1 \J'l'l1'1l l'l'1:: ;J ei.:iii Fi1~'lliim 1l.l'll1'll1::'11 na 

(International Roughness Index, IRI) ~\I~ 

A1~'llUfl11lJ'll1'll1::'11na , IRI (m/km) 

~1'111'11 LLV'1Yla~ 

flel'Ufl~(Jl 



II ti Q4 -~II 
Lt1m11·m'IJ'IJ'Vl1mt1na1~ ~::n1~~1fl1m~n'Vl~t1'1Jni;, 'IJv G> . G>ll:' 

'Vil! .:i ~ti L~tl .:i LL ~.:i V'IJ V'IJ n1~ 1 ~fl'l13.J V'IJ Vtl 3J 1 m .v~ ~~Ji Nttl 'IJtl .:i 1 ~ .:l.:11'1J ~alJ LLvaVJ ~~fl e:J'Un7~ 
d ., d 

L~'IJ'VI eb - il'IJG>/ m~ /mct'bl>'ll ~.:i'l'IJ'VI m VlCJ'l~m1fllJ mct'bl>'ll 

..I 
'Vl ............................................ . 

.., ..I 
1\J'Vl ....... .... ... ... .... .. .... .. .. ...... ... ... .... ..... ........ .. ... ..... .. . 

L~ el.:i LL~.:ivuvurn~ 1 ~fl11l.J~\JtJell.J1 VIL .rr~~(;1.tlrus;1'11n 11.:i.:i1u~'1l.JLLeJ'1Yl'11'i'flel\Jfl1(;1 

0 llLI 4 "' 4 Q,Q 0 

(9) . '11L\J1'\ll\J.:1'1mmel.:irn1'1vi'Vl::Lutiu'IJ(;'l'Uflfl'1 '11\J1'1J (9) 'llvi 
' ' 

te>. G'i1Lu11uel11'1J1{;1tl1::nelun'1rn1h.:i.:i1u (Rei'.) '11u1u (9) -qvi 

" 1 '1 4 Ill.I 4 Q. 11L1 II II I o 11L1 1 114 

V1tJ'Vl\J.:!'1elU'U'U\J 'U1~'Vl/'\111.:l~\J'11\J'11flV1 ............... ................ ........ .... .. Vltl .. ....... ..... ......... ......... .. ... ...... ~l.J 

B1\J1'1vi1fl11 LL 'Vl'U zj.:i L U'UL ~1'llel.:I L 1.:l.:11'U~'1l.JLLel'1Yl'11'i'flel'Ufl1(;1 LL'1:: 'tvW'Uel'Ufl 11(;11 ~tl1::flel'U n'1fl11L1.:l.:11'UC1fl~el.:1(;11l.J 
.·~ " ,, .. .., 1" .. 1114CLI II 1/1 OllLI 11/Q.llLI' 

fl!)'\lll.J1tJ 'lJeJLL'1.:ltJ'UtJ'Ufl11 '\llfl11l.JtJ'UtJell.J 'VI 'U1~'Vl/'\111.:!~'U'11'1J'11flV1 .................. .. .. ........ .............. . '!!~'1(;1.f1W'rl'11fl 

1 .. ':1' cl odlCLJ 1"' QJ llLl l .. -:t' Ciil .d d.J.., 
1.:1.:i1'U ~ '1 l.JLL el '1 TI" (;1 fl el'U m (;1 LL'1:: tJ 'U tJ'U '1:: '\II fl11'1'U'U '111'1.1'1VI'1.:1tJ1.:1 LL el '1 TI" (;1 fl el'U m (;1 LL'1:: .:11 'Uel 'U 1'Vl Lfl tJ1'lJ el .:i 
4 1 V Q. 11L1 ii II I O Ill.I 1tll 0 Q 1 I ii ii 0 

L 'Viel '\II 'U1~'Vl/'\111.:l~\J'11'U'11flV1 ........ .. .. .. .... .. ...... .... ...... .. .... ... '!! 'Ufl11V11L 'U'Ufl11 fl1.:lfl11.:11'Uflel'111.:J/.:!1'U'11.:IL '\lll.J1'Vl1 
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