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PLACE) 'V11.:!'Vilil'N'Vi1J1t!Llil"tl cro~ VleJ'IJWJ'UfUJ olfiloG> vieiu thm::1:: - 111.:1.:1111 vimJ er -a::v111.:i n11 . • 
<0>\filo+G>ct'o - n11.<0>lfilG>+crinto ~.~.:!"!Jli\1 u~111ru.:i1u G> bb~.:i (lfil~.~ct'~ {Pl'a.11.) ~1'U1'U b 'a1Vfl1'a ~1V 

15'1.J-a::n 1 ~-a1ri1 ~ b~ n'Vl-ae:iiln~ ( e-bidd in g) 

m:W'V11\l'Vlff'J\l bl'lmL'1.l'N'V1 1 \IVlff'J\l?t\1'1.IITT~ <9l lJFl11:WU1:::?t\1~'1:::\J1:::n-w111m~1.:inti?t;1.:i 

l'111Jbb~'U11CJ'lb:::mrufl11 n'1m1:WU11\l~n'\~1'1'V11\1Vllil'N th:::-;J'1u.:iu'IJ1:::mru l!Jctb~ 1~?t\11'U l!Jl!Jmoo \11'U , 

tJ~utJ1.:i~1'V11\lbbv?t~lil~Flv 'U n~l'lL~:W i11n~um1;1Vl~ (IN PLACE) 'V11\1Vllil1\1Vl:l.Jlmlil'1.I Ci:'.o~ l'lv'Ufld'Ufl:W , , 
' ' 

o\!Jo<9l l'lv'U tJ1m:n::: - :w1\l\11 :W l'lv 'U ct wm1.:i n:l.J .<9ll!Jo+<9lcto - m.J.<9Jl!J<9l+ Ci:'.~o '1 .?t\1'1.IITT tl~mru\11 'U 

(9) bb~\I (®~,~ct~ m .:w.) '11u1u b 11vm1 ;1CJ15tlwmm1m~L~m11v'Lln~ (e-bidding) 11mnm\1'1.lti\I 

\11u~1\lnv?t;1 \I 1 um1tb ::: mvi11mfl~\IU L U'UL~'U~\l~'U <9lti:'.,~~~,<i<igil.\!Jm u1'Vl a1u~;1'ULL tlvi Lb?t'ULL tll'l 

tl1:::'11u\lutl1:::mru ®ctb~ 

1~?t\11'U\!J®moo \11 'UU~'UU1\I , 

C'.j1'V11\I LL v?t~lil ~Fl tl 'U n ~ l'1 L~:wi.11 

n~um1;1Vl~ (IN PLACE) 

'V11\1Vllil1\1Vl111m'1'1.I Ci:'.o~ l'lv'U 

Fl1'\Jfl:W ol!Jo<9l l'ltl'U tJ1m:::1::: • 

... 
(9). :W F111:w?t1:w11~ l'11 :wn~V1:w1v 

\!J. 1~LU'U'U fl fl '1;1Jlil:::mv • 

-;J'1u1u 



rn. 1~ei~c.i~'Vll1~L~nn"ilf11c.i 
" 

er. 1~ L U'U'Ufl F1"1zj~ei ~ c.i~'Vll1~'1 m~~u rnc.i ~'U;m~'UeJ'Vl~eivh~ nm 11 nu'Vl~1EJ'11'U-uei-i-r~11 
" " \I l:t~l:t~ .-.. 

. d "d ' ' • ., d 
-U1m11 L uei~"il1n L i'.J'Ue.J'Vl 11Je.J1'Ubnru6rlrnc.itb~ biJ'Ue.J"1rnc.itlf'iu&i-i1u'Uei-ie.Jtlc.i~neiumc.imm~b uEJu 'V1 

" ~ " 
-r!1J'U\Yl~l 1 m c.im~'Vlc.i1'1 f11 <,i Fl~~ n1'Vl'U\11 \Yl11J~UW f11Pl Le.J fJ LL~ ~1 'Uc.i~'U'U LF1~eJ~1 fJ~1c.i~'UL 'VlP!'U eJ-1 m1JUty~ 

nm-i 

er. 1~ L i'.J'U'UF1F1"1zj-i'1m~uzjei 111uun1~c.i1EJzjei~~-i-i1'ULL"1~ 1;LL~~ Li CJ'Uzjei 1 ~L llu~~-i-i1u 
" \I " o~ \I \I 

'UeJ'1'Vl~1EJ'11'U'Uei-i-r!1 uc.i~'U'U bF1~ei~1 EJ~1<,i~'UL 'VlPl'UeJ-1 n c.i1JUty~nm-i zj-ic.i11Jii-iii &itifl F1"1~ ~~-i-i1'U L uu~u~1u 

~~111rnc.i mc.i1J mc.i~~111mc.i ~'U~'Vl1<,i ~:Wrl1'U1"il 1 urnc.i~1L iim1'U 1 'Wn"ilf11c.i'Uei-iii&iuF1F1"1tT'U;1EJ 
\I \I \J \I " 

b . iiflru~mmLL"1~1~:W~n~ru~;ei-i~11Jm1J~Flru~m<,i1Jn1c.i'UbEJ'U1EJn1<,i~\11~'€l~111~1-iLL"1~ , 

{,<)/. LU'Uii&i'UF1fl"1~:Wm~~-ru~1-i-i1u~tlc.i~mm1F11BL~n'Vlc.i'€liin~~-in~11 , " 
1 LI ' I lld II d d II d ti I/ I 

~- 11J L U'Ue.Jiie.J"1tlc.i~ bfJ'll'U<,i11Jtl'Utl'Ue.JEJ'U'Um~uei<,i1F11c.i1f!eJ'U'Vl L 'U1EJ'U'Um~'Uei1 VtLLnm1J 
" " 

'V11'1'Vl"11'1 ru 1utl<,i~ rnPltl<,i~mm1mBL~n'Vl<,ieJiin~ Vt~ei 1~L uu~m~vhrnc.iB'UL U'Uf11c.ioU\11'U11~f11<,iLL ~-i-Uu 
" 

<,i1F11ei~1-i b U'U5c.i<,i1J 1 urnc.itlw m111c.i1mB L~n'Vlc.ieiiin~F1~'1-d' 

ci. 1~LtJu~1;-rrnein~'Vlt'Vl~eJF1111J~1Jtl'U zj'1eJ1"iltlBL~51~CJeJ1J~'UP11"11 'VlfJ Ll'ULL~-r!'U1"1'U'€l'1 
Lid II ti I ' II I I I/ 

e.J CJ'U'U el L~'UeJ 1111:W!"\'1~'1~"1 ~ LeJ n~'V16LL"1 ~ F1111JF11J tl'U L 'll'U11U'U " , 

lid II d 1 II I/ ti 

(9)0 . m.iu'Um~uei'VlL~um1m1mtlbL'U'U'Uei-i "n"ilm<,ic.i11Jm" 1J1m:Wfltw~1J~ ~-iii 
" " , 
mru~;ei\Yln"1-in1Vtu1111 ~~L ;1~11J;1c.i1CJ 1111c.i1CJVtU-i b \Ju~L ;1~11J;1'Vl~n ;ei\Yln"1'11 

" " 

mru~;ei\Yl n"1'1n1Vtu1111 ~~L ;1~11J;1c.i1v 1111c.i1vVtU'1 b uu~b ;1~11J;1Vt~n n"il rn<,i~11J 
" " 

;1Ju ;'€l'11 ~e.J"1'11'U'U'€l'1~L ;1~11J;1Vt~m1v b~CJ1b U'Ue.J"1'11'U'U'€l'1 n"ilrnc.i~11J;1~~'U;m~'U'€l 
" 
~1Vtfo;ei\Yl n"1-i~1~1;n1Vtu1111 ~~b ;1~11J;1c.i1EJ 1111 L uu~L ;1~11J;1Vt~n ~L ;1~11J;1 

" " " 
VJm1EJ"il~;ei-i:W~ru~1Ju&iF1c.i'U;1'U\Yl11JL~eiu 1 "1J~n1Vtu111111 'WLein~1c.iL ;ut1J'll1'U Vt~eiVtiJ-i?lm ;uty'll1u 

d ti 1111 ti I I.I I I.I LI I I/ II ti 1 

mru'Vl'UeJ\Jln"1'1n1'Vl'U\111 'Vle.JL 'U1<,i11JF11c.i1fJ 1111c.i1EJ'Vl'li'1 L i'.J'Ue.J L 'U1<,i11JF11'Vl~n e.J L 'U1<,i1l.J 
" " " II II I.I d I/ 1 II II o LI I/ 

F11'Vl~n"il~\JleJ'1L uue.Jtlc.i~neiurnc.i'Vl:U'U'Vl~ L uvu-i1unei~c.i1-i~1'U1 - bnum1Jurn~nm'11 u~1'U'UeJ'1e.Jb 'U1 
" "ll " 

I V I I I II I/ I I.I LI d II I LI t.1 

<,i11JF1TITT1J 1 'lle.J b 'U1c.i11JF11Vt~n"il~ b U'Ue.Jtlc.i~ neiurnc.i'Vl:Uu'Vl~ b uEJu 1u~1'U1-i1'Unei~c.i1-i11num1Jun 1~nm'1'Vl~'€l 
" " "ll 

1~ ntv;' 

~1Vt-ru;ei1J1n"1-i~1~1;n1Vtu1111 ~~b ;1~11J;1c.i1EJ 1111L uu~b ;1~11J;1Vt~n ~b ;1~11J;1 
" " " 

VJm1fJ"il~;ei-i:W~ru~1JU&iF1c.i'U;1'U\JnlJL~eJ'U 1'U~n1'Vl'Ulll1 l1 'ULeJn~1<,iL ;uty'll1'U 'Vl~eJ'VlU'1?ieJ L ;uty'll1'U 
Lid II II 1 I.I II II ti ti II 

(9)(9). e.J EJ'U'UeJ b~'UeJ\YleJ-1"1-l'Vl ~bu EJuVi:W'U eJlJ"1'1n\YleJ-lFlc.i'Umu1 u c.i~'U'U ~111~ei~ \11 "il1'1 mfl-r ~1111 EJ 
" \I \I ~ 

Bb~n'Vlc.iel'Wn~ (Electronic Government Procurement : e-GP) 'UeJ'1m1JUty~nm-i 



(<91) mru~~'lJ;eJ L?l'l.lm U'lJil~'Uflfl'1~~~~\l~'lJVl1lJnflvtlJ1tJ 1Vltlzj\I1;\l~Vl~ L UtJ'lJLfl'lJ 
~ ' '6J 

n-11 (9) {] ;eJ-.:ii111'1A1?1vi5'1JeJ\ln\Jn1'j \11mm~1\l'j~vt11-.:i~'lJvi-r'W~?1vi6~n;1tivt-d'~'lJ?1V16~\J<j1nn1 'l.1-.:i'U LL?l~-.:i 
\J , , , ~ 

.J &I 1 II 1 II I d II 

~1'l.I~ n1'j L~'l.lvii1m 'j\11'j1 \l-r'IJ'jeJ\I LLm ~\I \I ~111 eJ\I LL?l~\I fl1 L U'l.l'U1 n (9) D?I ~vi1 tineJ'l.11'l.ltJ'l.1'1Jm?l'l.I eJ .. ' 
(l!:i) mru~ ~'lJ;m?l'l.lm u'lJil~'Uflfl'1~~~~-.:i~'lJV11l.mnvt111ti1 vi ti zj-.:i E!-.:i 1~i1 m~'j1 ti-.:i1'lJ 

~ ' '6J 

-.:i'U LL?1~-.:i~1'lJ~ m1L~'l.I n'U m11~~mo1n\l m1;11 ~Yl \111ru1 m1n1vt'l.!~11'1 A1'1J eJ\IVl'lJ\l~Vl~ Lu tJ'lJ 1~ ti~ ~'lJ;eJ 
.. , '\J , \J 

I.' cl cl d cl 0 
1 

I.I II CV dd ti' 
1 J 1 

II 

L?l'lJeJ\1~111eJ\llJVl'lJ\l~Vl~L 'UtJ'lJVl L W n'll11~11'1fl1'V!'lJLL'11 ru 1'lJVltJ'lJ'1JeJL?l'lJeJ h1mm1 rn '11'lJ'U1Vl 
' ~ ' 

(rn) ~1vt-r'Un11~~~eJ~~~1\lfl~\l'V!~\l~ij1\IL~'lJLn'lJ ctoo,ooo 'U1Vl~'lJ 1 tJ mru~~'lJ 
~ 

;m?l'lJeJLU'l.l\~flfl'1511lJm 1~Yl\111ru1\11nvt1!-.:i~eJfo1eJ\IU'1j~L~'lJ~1n1~Ln'lJ ~o 1'lJ neJ'lJ1'lJ~'lJ;eJL?l'lJeJ 1~tJ 
,, "'.,. .. 1 ., "' _9 ' 1 ' 'l .. dd 
VleJ\llJL\l'lJ~1nfl\I L 'V!'1eJ 'lJ'Uru"lJ5'lJ1fl11L U'lJlJ'1fl1 (9) 'lJ ti'.'. '1JeJ\llJ'1fl1\l'UD~~ll1ru'1JeJ\I bm\ln11'V!1eJ11tJ n1~VltJ'lJ 

u ~ ~ 

-rmeJ-.:iu fl!~ L~'l.I~ 1 n~i1~'1 A1~\I n~ 11Bnfl~\lvt~-.:i1'l.11'l.1'1\l'l.11111 'l.I~ qJf\!1 

(ti'.'.) mru~~ ~'lJ; eJL?l'lJeJ 1~nm1 A1?1V15'1J eJ\I n\l n11'V!~eJVl'lJ\l~Vl~ Lu tJ'lJ'V!~eJi1 LL~1~ 
\J \J , , 

I II l I/ lld II d LI I I 

L 'YltM'WeJVl\l~ L '1J1~'lJ'1JeJL?l'lJeJ t:.JtJ'lJ'1JeJL?l'lJeJ?l1111~!:1'1JeJ1\I L~'lJ~'lJL "lJeJ 1~tJ(1)eJ\ll11\IL~'lJ~'lJL ~eJ (9) 1 'lJ ti'.'. '1JeJ\111'1fl1 
~ ~ 

•I 'l .. dd ,, 1 ' ~ (~ d d 1 •I .. .,. ., 
\l'U u1~lJ1 ru'1JeJ\I bl°l1 \I m1vt1m1 tJ n11Vl tJ'lJ'1J m?l'l.leJ 'l.ILLV1'1~ fl1 \I '1'l.IL "l!eJV15'lJ1fl11 m tJ 'lJ uW L V1 Plvt1eJ'IJ1'1jV1 

L~'lJVl'lJ'V!~eJ'U~,;Vl L~'lJVl'lJ'V!~ nvi-r'W ~~1;-r'UeJ'lJfl.111111 ~\J1~ neJ'U n\l n11 L~'lJVl'lJ L ~eJ n11'W1 ru"lJ~ LL'1~D1~ neJ'U , , ,v~ 'I 

o~n\l ;1\J 1~ rl'lJV1111D1~ n1 Pl'1JeJ\15'l.11fl11 LL ~\ID1~ L V1 P11 Vltl 11111111 tlzjeJ'U~,;Vl L~'lJVl'lJ~5'lJ1fl11 LL ~\ID1~ L V1 P11 V1 tJ 
' ' 

LL ~-.:i L 1tJ'lJ1 ~vi11'U 1~ tiYl\111 ru1 \11 n tJ eJ~ L~'l.11111'1JeJ\11\I L~'l.l~'l.IL zjeJ~'111! n-.:i1'lJ 1 vt~-r'U1eJ-.:ivt~eJ~~11! rn1'l.!?11'1J1 

-ru~eJ-.:i (mru1;fo11eJ'UB'1m\l\11n~11!n-.:i1'lJ 1 vtru) zj-.:ieJeJn 1~LLn~~'lJ;m?l'lJeJ1!'Ufi-.:i1'lJ~'lJ;m?l'lJeJ1~Ln'lJ ~o 
" ~ 

1'lJ) 

lld II t 

(ct. <91) t:.J ti'l.1'1Jm?l'l.lm u'lJvt'l.11 ti-.:i1'lJ'1J eJ-.:i-r~ 
~ .. 

(ct. l!J) il~'Uflfl'1~~ ~ ~\l~'l.1111111nfl'V!1J1tJ1 V1 tJ~ eJ cJ1~'V!l1\I n1'~~'lJ'VJ n\l n1 ~(11111 
, ~ \J \J 

<V Q..IQV ( OJ d ) 
'W'j~'j16ll'Uqj'1)111'111'1~'11tJ U'U'UVl <910 'W.Pl.l!Jctb<9l 

II 1 II .d II II II 

(ct. rn) -.:i1'lJ\11-.:i neJ?1'j1-.:ivi m11ut1J~n'11-.:i 1~:U'l.lvi ~tu ti'l.l~\J1~ neJ'Um1-.:i1'lJ 
1 I/ I/ II I I.I d I II II I V d 

neJ?l'j1\I LL'11 LL'1~\11'lJ\11\I n eJ?l11\IVl'V!'lJ1tJ\11'lJ'1JeJ\l-r~1~n n1'j~~vl1U fl l~t:.J\JW neJ'U n11 \11'lJ neJ?l11\IVlii .. ·~ ~ 

riru?111u~ L deJ-.:i;'lJ 1 ~LL~1neJ'lJ1''lJ~'W'j~11"1JuqitiJ~m'j~~~eJ~~~1-.:i., iit:.J'11 ;-u-.:ifi''U 
"'d II V Vd 1 SI II II ti 

<9lrn. mJ'l.1'1JeJ L?l'l.leJl11eJ\IL U'lJt:.JVlm'l.lm1fi'~L~eJ nt:.Jiiflru?111u~L UeJ\1111'lJ 1 'lJn1'j\J1\1'1JeJ\I m11 
\J \J \J , 

Vl1\l'Vl'11\I 1~m-d'lJ~1;-r'Un1~\l~Vl~LUtJ'lJLU'lJ~foL'VllJ1 \11'UU1l:J'Vn:rLl-a::LflVlvi er -:J1'UU1~-:J'VJ1-:JLL'U'\.J HOT 

MIX IN - PLACE RECYCLING LL'1~ 1~'1J1~flru?llJU~Vl11JL~eJ'lJ1'1J1'lJn1~\l~Vl~LUtJ'lJ~-r'UL'VllJ1'1JeJ\I m11 ' ~ 



"d " " ' ' 
<9)ct. m J'U'IJm?l'Ue:JIJle:i.:iffi 1.:i.:i1'Ut:J?11Jbbe:J?1~'11J1flle:J'Uf1~1J1 'Vl~e:i 11.:i.:i1'Ut:J?11Jbbe:J?1~'11J1flle:J'Un~i;i 

" d cl cl ' " " .J " cl " ' 
bb'IJ'Ubfll'1€J'U'Vl (Mobile Asphalt Concrete Plant) 'Vle:J~1'U?lfl1'VfV'l1€J1l1'll<i1'U 61!'l(;1€J'lbU'Uh.:i.:i1'U'Vlbb'1'lb~1J 

th::: ne:iun'1f111bb~1bb'1:::;e:i.:ibb 'Uu'11L 'U11 um~()J1mh:me:iun'1m1 h.:i.:i1'U (LL uu 1 . .:i .ct) '11nm1l h .:i.:i1'U 
"'d I.I ii I.I I I.I I I 1,1 

tii;i?11V1m11l'1Jti'lt:JCJ'U'1Jm?l'Uti ~.:itlrnn?111c;l.:in'111t;rn.:i 11l'Vll.l~mCJ rinCJrn~n rin~.:i~n 1 '11 'Vl~m~nriti'U 'Vl~ti 
, \J , \J \J 

"'' " .J " ' ' d "' "' t:J~'U'IJm?l'Uti'Vl'IJti 1'llt:J~IJl.flrusn'11n11.:i.:i1'Ut:J?11Jbbti?1~'1(;1fllti'Un~i;iti'U i;iti.:i bb?1~.:i'Vl~n~1'Uc;l.:itl " ~ 

(n) Ltin?111~'UCJ€J1l 1.;1;t:J~i;i.flru~'11n~1;-ruti'4(1J1i;i1.;tJ1:::ne:iun'1m111.:i.:i1'Ut:J?11J 
' II G ' " 

bb ti?l~'1 \91 fllti'U n~\91 mmL uu be:J n?111 bb 'U'\J'Vl1 me:i n?11'itJ1::: mm1fll1 B b'1 n'Vl1tiiin ?I '1J ti (9) . <9)ct 
I II d ii 1 

( 'IJ) '11 b 'U11 uti'4(1J1\9ltJ1:::ntiun'1m1 h.:i.:i1'U (Lb uu 1 . .:i.ct) 'li.:i\9lti<ib U'U h.:i.:i1'U'Vlbb'1<ib~1l 

iJ1:::ntiun'1m~LL~1 bb'1:::m)1'U?lmvfv~;til.J1 ;.:i1'U '11nm1l 11.:i.:i1'Uti1J1?11V1m11l'1Jti.:i~1.;m11l~'UCJ€J1l 1.;1; 
" ' " 

~~l'l.flru~'11n 11.:i.:i1'Ut:J?l1Jbbti?l~'1~fllti'Un~i;i .X.:idLtin?111c;l.:in~11;ti.:i 1~V11J~ti1CJ rinCJrn~n rin"'.:i~n 1 ~ 'Vl~ti 
' " " 

b~f1'1tl'U 
lld II II .J d ~ ' eil II ' 

(9)ct. t:JCJ'U'1Jtlb?l'Utl\9ltl'l bb?l~'lbb~'U'Vl 'Vl\9l'l h.:i.:i1'U~?ll.Jbbtl?l~'1\9lfll€J'Uf11(9) bb'1::: b?l'U'V11'l'IJ'U?l'l 
" ' I I &I II II I d I 

'11n 11.:i.:i1'Ut:J?11l bbti?l~'1\9lfllti'Un~\91 5.:in.:inm.:i'1Je:i.:i 1fll~.:im~ne:i?111.:i 1~CJ 1'VI1 '1!1:::CJ:::'Vl1.:i'IJ'U?1.:i L0'1CJ?11'Ut:J?11l 

Lbti?l~'1\9lfllti'Un~\911~ Ln'U (9)00 n1'1 bl.lm \9111JLtin?111LL 'Uu~1mtin?111~~;1.:i 1~CJ15tJ1:::mm1fll1 

11m 

" 1 .. 1 "cl d 1 ' "" ~?l'U '1?111J11'1~11CJ'1:::b€JCJ~ ~'Vlb1'\J 61!\91 www.doh.go.th 'V11€J www.gprocurement.go. 

th Vl~tl?ltl'U'111J'Vl1'l L 'Vl1~'Y'l~'Vl1J1tlb'1'1J ob'llctrn(9)(9)tioo ~tl (9)(9)ct'. 1 'Ul'Ubb'1::: b1'11~1'llf111 
" 1 ii Q ~ Cllt. d Q.J d .dil I .c:iil 

~?l'U '1\91 ti.:i m1'Vl 11u11 cm::: be:J CJ~ b 'Y'll.J b\911J bn en nu?lm'U'VlV11ti11.:i11 CJ'1::: bti CJ ~'IJ tiu b '1J IJl'IJti<i 
" 

-:i1'U.X-:i 1m-:im11 tJ1~?1tiuml.lmv.:i f111J'Vl1-:iV1m-:i ~1'U'Vl1.:i 1 tJ1~ruVBL~n'Vl1tiiin~ doh 1511@doh.go.th 

1J I I Q ~ d 
:Sbb'1-:J~1CJ'1:::L~CJ~c;i'.:inm1m'U'Vl1'lb1'1J1'1l\91 www.doh.go.th Lb'1::: www.gprocurement.go.th 1'Ul'U'Vl (9)b 

1Jn11fll1J lvctb~ 

-:i1'U\9111JUWf11P1tJ~:::mm1fll1;1.:i;1CJ15tJ1:::mm1mBb~n'Vl1e:iiin~ (e-bidding) d 

- v-:i 11l 1;-ru~~?l11L~'U'l'UU1:::1J1ru~1CJ~1CJtJwliJ1u 'Y'l .131 . l!Jctb~ 



e:i~~ m~~~<t'e:ivt~e:im~~~;1~ fl#~d \)::;lj m~"1~tm.J 1 t1~qJqJ1vt~e:i~ti(?ln"1~ L uuvtir~~e:i 1; 
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vl1L'Ll'U~1'\J\;lllJLBn?111tJ1~mm1fl1BL~nV11B'Lln~1; flt:U~m1lJfl11~'0J11t:U1~G'lfl11D1~fl1V111fl1 
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II I ti d I/ II I I I d 

tl'UtlU~~'U'lJfJ L?l'UfJ11CJfJ'U Vl~fJ L'OJ1Vl'U1m 'Ufl11L?l'UfJ11fl1 Vl~fJ?lffJ1m~vl1fl11Vl'OJ~VlfJ'U1vi 1 'Ufl11 b?l'U'EJ11fl1 
.., ' 

lld I/ I II I 1 
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\I \I \I , 

IJd II d 1 1 ti II I II II II 1 
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\I \I \I , \I 

1 1 CJ5'U1~Ln'U;BCJ'1~ (9)0 ~'OJ~L~CJnmv11~ryry11~Ln'U m 11CJ 
"d II d I II d II t I/ I/ 1 I/ 

~ CJ'U'lJ fl L?l'UfJVI L U'U n 'OJ fl1111lJfl1VI 'OJ~ 1~ ~vi5mm ))f1Vlt1~ m 'lJ111lJ fl1VI m1CJ .., .., ' 
'OJ~~el~LU'U~\J1~nBum1 SMEs .., 

I.I .... I/ d II 11 1 II d II 

l1~il ~tJ1~nfJUfl11 SM Es Vl'OJ~ 1viLLVllJ~Bm'U11fl1(;l1lJ1)1flVl'U~ 'OJ~(;lfl~i1 .., 

1~ L~'U~ 'lj'lj1'1~ ?llJVl 1lJU\J f1V1'U11lJ nu11 fl1~ b?l'U fl 1 'U fl ~~.n LL~1 i1lJ'1 A111lJ tl'U 1~ Lfl'UlJG'i A1'1Jf)~ 11CJ1;\Jl1lJ ~ .., .., 
.J.J' ~ 1"., 

'lJ'U1~Vl'lJ'UV1~ L UCJ'U 1 nu ?1?11. 
l/d II I IV l d 

b.~ V11n~CJ'U'lleJL?l'Uel61J~ij1'1J~tJ1~nB'lJfl11 SMEs LLVlLU'U1.~flfl'1511lJV11Vl~B~'lJ'1l1~ 

1 VI CJVl~B'Ll ~Uflfl '1~~ ~~~:ff 'UmlJn nV1m CJ 1 vi CJ L?l'U B11 m?I~ n1111fl1~ 1?1 VJ'llel~ ~~'U; B L?l'U Bzj~ L U'U , dJ \I , \I 



tJA A'151'rnvn~iJ1;~ t1~ t\!'1l1 ~1 'Vl t1'Vl~t1i1~'4AA"1~ ~vi~~~'U \Jl111fl!J'Vll.11 t1'1Jt1~~1~tJ1~ L 'Vlfll1~ Ln'U;t1 t1'1~ m 1 ~ 
~ vi~t1~ vi;1~ n'U'4AA~51111vi1~~t1~t\!'ll1 ~1'Vlt1'Vl~t1i1~tJAA~~~vi~~~'U\Jl111fl!JV1111t11 'Vl t1vi'~fl~11 

"d II d I II d II I II II 1 II 

e..i t1'U'1lm'1'Ut1'Vl b U'U fi '1 m111lJ m'Vl'1~ 1vi~'Vl51'11lJ111ri'Vlil~ e..i b '1J111l.lfl1'Vl m1 t1 " " , 

~'ll'U~ m1tJ1~ mvi11ma b~ fl'Vl1t1i1 fl~'1~;t1~v11~t\!C1J1;1~ m11 Lb 'U'U~ t\! qi1 v1~1~'4 
1'U;t1 (9) .bfl 'Vl~t1v11;t1\9lfl~~bu'UV1i1~~t1n'UmlJ mt11'U b'JI 1'U i1'U~vi'11fl1'Um;rrnb;~ bb~~'1~;t1~11~ 

'VI~ flUit rl'U~qjqj1 b U'U...S1'U1'Ub~'U b ~1 rl'U;tl tl'1t ct '1Jtl~ 11fl1 ~1;1~~U1t fl1V111fl1 ab~ fl'Vl 1t1\l fl~ 1 ~ml.I 
gvi~t11 ;1'U'1lru~v\'1~t\!qJ11vit11;'Vl~fltJ1~n'Ut1~1~V1~~t1~ 1 ~1vi vr~~t11 uif 

b'J/ .(9) b~'U'1V1 

b'JI . iv b ~ri'Vl~t1 m1~vl~5'U1 m1b~'Ui~~1 t1 zj~ b u'U b ~ri'Vl~t1 vi11~v1'1~1'U~ffi ;b ~ri'Vl~t1 

vi1Twvl~'U '1111~~m;1V1~1ffi 'Ui''Uv11~t\!qj1 'Vl~t1nt1'Ui''U~'U 1~Ln'U m 1'Uv11m1 

b'Jl.m V1iJ~~t1~1tJ1t n'U'1lt1~6'U1mw1t11 'LltJi~ b 'Vlfll \Jl1l.llii'1t1v1~~rirutm1l.lm1 
'U fomt1n1V1'UV1 vi'~1t'41 'Ll;tl (9).ct (Iv) 'Vl~t1'1~ b U'U'Vli1~~t1~1tJ1~n'Ua b~fl'Vl1t1i1fl~\9111115m1~ml.IUqj~flm~ 
rl1'Vl'UV1 

b'Jl.ct V1iJ~~t1~1tJ1tn'U'1Jt1~'U~~'Vlb~'U'Vl'U 'Vl~t1'U~~'Vlb~'U'Vl'U'Vl~fl'Vl1'~v~1;fot1'Uni1\91 , , ,.~~ 

1 ~tJ1t fltl'U n'1 m1b~'U'Vl'Ub~tim1~1 ru'llv bb~ttJ1t flt1'U61n '1~1tJ1t n'U ml.Juw fl 1 Pl'1Jt1~6'U1m1 bb ~~uw b Vl Pl , , 
d d I II II II 11 1 

1 Viti \Jl1m1t1'llt1'U~~'Vlb~'U'Vl'U'Vl5'U1ATrn 'Vl~tJwL Vlf'l1 'VlmL'1~ L1t1'U 1 'VIV111'U 1vit1t1'U 1"1111'VI1 'll\Jl1l.llii'1t1m~ , , 
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b'Jl.ct ~'U5ul'l11'~m~ 1 Vlt1 ... 

~ ' II II II V II I.I 

tJ1~ m m1m ab~ flV11t1i1n'1 (~1''U'11~) ~'U'11 fl'lm ~ fl~'U\911l.I~ qJ qJ1'11~ Lbm 

' " 
~. m~1-:mm:m·riil1m~'U 

n 1lJ'1t~1t1~1; 1~~t1'Vlu1 t1'1JeM~1'Ubb~~ ~11 t1 m1m;v11~1 b ~'1'1~~\Jl1lJ11 m~t1V1u1 t1 ~ 
n1'Vl'UV11 ;1 'U1 'Ubb;~tJ~mru~1'Ubb~~11fl1 'Utlfl'11fl 1'Umru~tl1tJif 

d c::t. do q .c::t. 'dc:t. ' 11 .J 11 d I/ 

(<9>) bl.Jt1tJ1mru~1'UVJV11b'11'1'11~ 1 'Ll'11'UV1 bfl'Um11e:m~t <9>\vct ('Vl'U~1t1t1t1~'UV11) 

LL~1~Ln'U;t1t1~~ <9lcto (V1ii~;t1t1~1~'U) '1lt1~tJ~mru~1'U~n1V1'Llvi 1 ;1'U~qJqi1V1~t11 'U Lb;~tJ~lJ1ru~1'ULL~~ 
11m '1t~1t11~1m)m1;t1t1~t ~o (b;1~'U) '1Jt1~11m~t1'VIU1tl\Jl1l.l~qjqj1 

cJ c:t. d 0 a Q I d Q I tJ d I.I U 

(Iv) blJtlU1l.11ru~1'UV1Vl1b'11'1'11~ 1 'Ll'11'UVlbfl'Ufl111e:Jt1'1t <9l<to ('Vl'U~1e:Jtl'Vl1~'U) '1Jtl~ 

tJ~mru~1'U~ n1'Vl'UV11 ;1'U~qjqj1'Vl~tl1 'U bb;~tJ~mru~1'Ubb'1t11fl1 '1~~1tl 1 ~1 'UeJ\Jl11;tl tl'1t ~bf) (bb tJvi~'U 
'11lJ) '1Je:J~11fl1\9le:J'Vl'U1tl\911lJ~qjqj1 

.d .d 4 ., ' ., 4 ., .d 
(m) blJe:JtJ~mru~1'UVlvl1 b'11'1'1~~'Ue:J t1m11e:i tl~t b'Jlct (b'1Vl~'U'V11) '1Jt1~tJ~mru~1'UVJ 

n1V1uvi 1 ;1'U~qjqj1'Vl~e:i1 'ULb;~tJ~111ru~1ubb'1t11m '1t~1t11~mm1A1~t1V1u1t11 'Ll'1qiqi1 bb'1~'1~~1m ~lJ 
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~ 1-:i -s ~vi11.:i u~l.J 1 nN1 'U~ .:i Vil.I l'l'UB .:i ..:i 1 'U -s1CJrn-stT'U1111l.l '1riJriJ1 LV1 CJ u -s ~m ru ntJ u~m ru ..:i 1'U~'Vi' 1 L?I ~'1 '1 ~ .:i ~ ru 
II I I I.I .:t I I t 1 II 

mtl'S1Fl1\11BVl'U1CJ\>11l.l'1qJqJ1 ~..:J'U fl1'S'11m~'UL-Wl.J61!V1L6tfmU'Ufl1 Overhead LLa~ Mobilization ~..:imn1 ~ 

11~1.:i '1~ ~1CJ1 ~Lb; ~-rti; 1-:i 1 'LI.:i·w1~ (;1~1 CJ'1m.:i m-s~1 m~'UA1.:i1'Uml.l'1riJriJ1 
I .J I ti I &I II I/ 

(G:'.) fl'Sl.l'1~'11m~'U'Vlb-Wl.l~'U1111l.J (<9>) bba~ (lv) ~.:iflm1'1J1..:i111'U L'U..:J1V1?f(;l'V11CJ'lJB..:Jfl1'S 
' 

q Cl I.I q .J c:t. d a II -=1..:J 
'11 m..:i'U VI-SB fl B'U.:il(;l?f (;l'Vl1 CJ'UB.:J rn-s'11 m..:i'U 1111l.l'Vl ml.l'1~Y1'11-sru1\>11l.l'Vl L Vl'U?ll.lm-s n'U LL\11 m ru'Vl ml.I 

' 
-W'11-sru1 L ~'Ul1U~l.J1 ru.:i1'U~'Vi'1 L?f ~'1'1~ .:i ~..:! fl~11 m;ii~l'UL~ CJ1; B.:i nm 1'U5'U~ L Vl~B B fl~..:1.:11'\.J~ L Vl~B B ~ n ... 

II I I I ,.J II d I ll II I I I II II t LI 

m(;liit:.Ja m~'VltJ\11Bfl1'S'11CJL~'Ufl1,:j1tJ'VlbLa1L?l'S'1'1~..:J L tJ,:j1(;1~,:jflm1 ~.:i\1 fl'Sl.J tl1'1'11tJb~'UVi L-Wl.J~'U 1 VILLflf:.J ... 

-rti~1.:iV'l;Bl.l ntJ fl1'S~1CJ L~t.1A1..:i1m1 (;ltTtJ ~ Lba~ rn-s-W'11-s ru111.:i1t.1 LV1B ~1 t.1vi~ mn ruevi~..:i n~11vi~B 1~ L U'U 

V1a~il'1 L(;lm~(;l'lJ1V16llB..:!flW 
' 

1 1 II II I II II II d d 
fl 'Sl.!'1 ~'11 CJ L~'U Fl1'11..:J 1 VI LL fl t:.Jfo'11.:I L U'U'S1CJL~B'U\>l1l.J L-WB..:!1'U'Vl'Vi'1 L?f ~'1'1~.:i bl.JB ... 

... "cl ... cl d ... • cl 
ml.J V!~ m \I 1Vl'U 1'Vl'lJB.:J ml.! 1V1'Vi'1 fl1'S\>l'S1'1?1BtJ t:.Ja..:i1t.1'Vl'Vi'1 L?l'S'1 LLm Lrn~u-s1 fl!J11 L U'U'VlV'IB L\1 111-s.:iml.J 

;Bn1Vf'U(;l LL ~..:i'1qJqJ1VJflU'S~ fl1'S fl'Sl.J '1~BBflVIU..:J~Bfo'SB.:lfl1'S-rtJl.JBtJ..:11'UtY'U 1 ~11LLn~-rtJ;1..:J 
I II 1 ti d II II II 

fl1'S'11 CJ L~'U.:11 (;l~Vl'Vl1 CJ'1~ \11 CJ L VI Ll.JB..:11'\.J~..:!Vll.J (;l \111l.l'1qJ qJ11(;1 LL al L?l~\l'VJ fl 

1 ti II d t' I.I II ti 

fl 1u-rtiml.l'1 riJ qj1'11..:J Lb 'UtJ'Vl1 CJ LB fl?l1'SU'S~ m l'l 'S1 Fl1B La fl'Vl'SBU n?!\1 Vl~B'(J B (11 fla..:J\11,:j 

L-dt.1viu..:i~ei'1~n1vit.1V1 ~.:id 
.J II II d II ti 1 111/d 1 1 ti 

~.(9) mru'Vlt:.J-rtJ'11.:Ji.11.:i1t.1'Vl-rtJ\11.:J 1U'11.:16tf1.:J1 Vlf:.JB'U'Vi'1Bfl'VlB(;lVlil.:i LVlCJ 1l.J 1(;lfo ... ... 

B'Uru1\Pl \11fl fl'Sl.l '1~n1V1'UV1A1u-rti'11vi-rtirn-sJ1~t.1~.:in~11LUt.1"il1t.11tJ;BCJa~ <9Jlv .oo 6LJB.:i1.:iL~'U'lJB.:J.:J1t.1;1..:i ' ., ... 
6tl1..:iut.1 

~.lv mru~~-rti;1,:ii.J~u~~(;l'1qJqJ1;1..:!rlB?1;1..:i 'UBflLV1-WB'11fl;eJ ~. <9> '1~rl1Vf'U(;l 
A1U-rtJ L U'U'S1CJl'ULU'U"iJ1'U1'Ub~'UmCJ(J]11 t.1eYm1;eiCJa~ o .lvct 'lJB.:l'S1Fl1.:11'U;1..:J 

G>O. 

II d ' 1 II \I I.I 

~61l'U~fl1'SU'S~fl1m1f11B Lafl'Vl'SBU fl?!'li..:i 1V1'Vi'1'1qJqJ1'11..:J "11l.JLL tJtJ ~..:J'S~LJ L 'U'(JB <9> .m 

Vl~B; B\11 fla..:1;1..:1 b U'UVIU..:J ~el bb~1 Lb~ mru \I~ ;ei..:ifou-s~ tl'U m 1mh 'SVltJ nV'l1ei..:i'(JeJ,:j..:J1'U;1..:J~ LnV1~Wl1 CJ L 'U 
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-s~CJ~na11~~BCJfll1 lv u UtJtl(;l'11flltJ~m l.l 1;fol.leirn1t.1L(;lCJ;B.:J~tJ~V1fl1'S~Bl.lbL61ll.JLL;1'1l1 ~1;rn-s1; 
~~..:Jb~l.J.fl1CJ 1 'U <9Jct l'U UtJtlV1'11fll'Um;-rtJ bL;.:iri11l.l-u1-s(;ltJflV'l~B.:i 

' II 

G> G>. fl1'!i\11m~t.1a1.:iV1t.11 

~ ~'U;fJL?l'UBii~'Vl5L?l'UB'(JBfo b~'U~1..:JVl~1 L 'UeJm11~bn'U;eJCJa~ <9Jct '(JB..:J'S1Fl1~1;1..:J 
~.:iVll.J(;l LL~~..:id\l~;B.:i~.:il.lBtJVl~flu-s::; nt.1L~t.1~1..:ivi~1 L .Ut.1~t.1uu\Pl-s-r:sma 1 'VlCJ vi~eiviu.:i~B~1u-s::; nt.1vi~ei ... 

... ... 
L~'UffNVl'U1U'U 
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'U 
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V1~BVIU\l~B~1\J1~n'UBL~nV11B'Lln~zj\IBvn 1~tJ5'U1F111mtJ 1 'LI\J1~L V1Pl:w111\l 1 ;~v~11;1\IL ~v L U'U 
'U 

Vl~n\J1~ tl'ULL Vl'U 

1'11:W111FlVl~\l 1 ~LLn ~fo ;1 \l~;B:W rl\J fl11~1 tJ L~'U~1;1\l\11~?1~v71 tJ 
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II d II d 
@m. "!lt1'1.:!1'U~'VIBL'Un1'lf.l'U"l.IVL'1'UVLL~::t1'U 91 
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\l\J\J1~mru\J1~~1u ~.Pl. tvctb~ 

' II II II II II 1 1 d II 1 II 1 

\J1~ m~ 11Fl1B b~ nV11B'Ll n?I mn m ~-r\J'11\1'1~ l'l v\l~\IVl~vi.11~\l'LJB\l:W 1 L ~v\11'U'11\lil\I nm1L'LJ1:wi:u1n1'11\1 
'U 

\J)~L VlPl bL'1~'1Jv\1'7'U;v\li11L ;1:w1L~tJV11\IL~B1 'LIL;'UV11\l~ij L~eJ 1 VlVL~'UeJV LL'1~?11l.J1)~ 1~\J~fl1)-r\J'LJ'U1;1'11:W 
'U 

d I IJd II I II II II 1 

Yl-r\il.J'Ul'l ~11 fl1) n )~Vl 11\1 Fll.J'U1 Fil.JU)~ fl1Pl rl1Vl'U~ ~ tJ'U'LJeJ L?l'U v'S\I L U'U~fo'11\1'1~1'1 eJ\IU ni'.MtJ11lJ nnvim tJ11 
al.I \I \J d.J d.J ., 

Q Ct, cjQ.lcl 

mvm1?1\IL?11l.Jfl11~1ru"11tJ'U11 ~\l'U 

( <91) LL ;\I m1-i\IV1~vi11~\l'LJ v\lil\I fl~ 11 L ;1l.J1'11 n~1\l\J1~ L V1 Pl~ v ml..! L ;1~ 1 
II t cJ II V I II I II I c:l 1 

mtJ1'LI rn 1'LI U\Jvl\ILLl'l1''UV1~-r\J:u1\l~\IVl~v'ilB'LJB\1'11fll'l1\IU1~LYIP1 LJ'ULLl'ILU'U'LJB\IY1-r\il.J'Ul'l~11m1nw'Vl11\I 
'U ~ 

11 11 d II 

Fll.J'U1Fll.JU1~fl1PltJn LJ'U 1Vl\J11Yln1~m~vv'U 1~ 
' 

(tv) ~~m11~~\l'LJB\lvl\ln~11\J11V1n1~m~B 1 VltJ V1~m~v~ii~V16L~'UL~tJ1ti'u 
' 

L~eJ 1 YltJ'11n~1\IU1~L V1Pll.J1V\IU1~ LV1P11 YltJ b ;'ULL~'1~ 1;-r\JeJ'Uf111\Jl'11nml.JL;1~11 ~\J)Wlfl~\l'LJv\1'7'U 1~m~v '·1: ' 
~'LI ~m ~L~v 1 VltJ zj\l:u~;v\l 1;fovi.tfY11'1 L ~'U'7'Unv'LI\J11'VJn'Vv\1'1\I L~v~'U Vl~m U'U'V v\l~-r11l.J'Lil'l~11m1 

II II d 
nWV111\IFll.J'U1Fl:WU1~fl1PltJm 1'U 1Vl\J11Vlfl1~m~vmJ 

' 
(m) 1 'Limruvi1~\J~u~ml.J (<91) vi~v (tv) ~-r\J;1\1'1~;v\11'\J~~ml.Jfl{]VlmtJ11 
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1 tJfil'.lml"l~tl'l'V!lJ1tl\il'JU\ill.Jf11151115111 tJ'l1tJriti~11..:i 'l1tJ, 11ru~ LLfl~'l1tJU11..:i-rm~n'Vl1'l'V!fl'J'l LL~tJ~tJ (ijtJ1\illJ 
\I , \I , 

l!:Jct'b<9l) 'IJtl'l f11l.J'Vl1'll1fl1'l ntil1er-ru~1..:ivi1..:i1tJ 1 tJ'l1~,jtJ \lJ cintif ti..:i~1l.J" n f n f 1 cJ1U~1'l \lJij~'Vl fici..:il.JtiU'l1tJ'l1 ~ 
\I \I -~·~ \I 

,rtJ er11~1.,:iij~'Vltl~5I~ \lJIJ'l 1151fo..:i1tJriti~11..:i1 tJ'l'J~irtJ 'Vl1 ti~11~1..:iij~'Vlfii..:i'VI tl~'l1tJ l~tl \lJ() mum 'l-1\J'l 1 tJf111'1Jtl 
\I \I , , 

'1Jtl1tltl1tl"f1ff)f1 51tJf1l1~-ru~1'l51~~1L i1tJf111~~ ~'lL\il~tl'l'V!lJ1tl\il'JU\illJ 1"11151115111 ~cintilti'li"l1Utl1tJ\J11lJ fil'.lti 
"I o~o~ '\J , \I 'U 

Ll"l~tl'll1l.J1tl\il'JUl"ll.Jf11151115111tJ..:i1tJnti~11..:i 'l1tJ'U1W~ LLfl~'l1tJU11'l1f1~1'Vl1'l'V!fl'J'lLL~tJ~tJ (ijtJ1\illJ l!:Jct'.'DC9l) 
' " ' 

'IJtl'l f11l.J'Vl1'll1fl'J'l ~..:idcJ1U~1'l \lJij~'Vltl L~ tlf11ti'lA1L~tl'Vl1tl1~ '1 L ~tl'l511 f1 mru~..:i f1'111511f1cJl1~1'l 
" I " 

m nml.l'Vl1'l'V!fl1..:if!..:iijm1l.l~1 L tltJ~51~tilei..:iij Ll"l~ti..:i'V!l.l1t1\il1Ul"ll.l m15111511i!tJ~ti 1 tlBn er-ru~1..:i 
' " 51~tif ei..:i~~V11m'Vl~LL 'VltJ1 ~l"l1uti'1tJcintilei..:i l~t1~fo~1..:iL UtJcJfo~~'IJeiufi11.U~1t11 tJmrud~..:i~tJ iJo~i!tJ ~1u~1..:i 

'\J " '\J \I 

51~ \lJij~'Vl5ci..:il.ltiU'l1tJLLfl~LUf1~1t1A1..:i1tJci1tJ~Ll1~tl 1 tJ'l1~~tl L tl 
m.m mru~cJfo~1..:i \lJ~1lJ11C1ci'll.JtJUlJ1tJLLfl~titJmru5111511 \J11l.JeLJtl l!:J.m \;}l"l1Utl1tJ1 tJi'tJL~l.JtiftJ 

" ' 
'1cycy1 'Vl1tii!ui:i'~511f11tJ~LL~'l1 ~L~l.Jvi1'l1tJ ~fo~1..:i51~tif ti..:i L~t1fi1tl1u 1~~11..:i~1..:i1 tJ ei'm11'tJ~~-- -- - :: __ _____ 'U1'Vl 

( 1tit1fl~ o . l!:Jct 'IJtl'l11i"l1A1'l1tJU~'V!111"11151115111 tJ1~V1i1..:im1riei~11..:i) ~..:i1tJ~~1u~1..:ici..:il.JtiUtitlmru5111511 
" ' 

\J11l.JeLJtl l!:J.m \;}\il1Utl1tJ 

bn.Ci:'. 1ULLUUf111~~~..:ill1mLfl~titlmru1J11l.J firlml"l~tl'l'V!l.J1tl\il1U\ill.Jf11151115111tJ..:i1tJriti~11..:i 'l1tJ 
\I , \I , 

mru~ LLfl~..:i1tJu11..:ifo~1'Vl1..:i"1-1fl1'lLL~tJ~tJ (ijtJ11"ll.l l!:Jct"DC9l) '1Jti..:iml.J'Vl1'l'V!m..:i L UtJLYlt1..:imm~1mdei..:itiltJ 
" ' .. 
~1"1fo..:i1tJriei~11..:i ~1l.l1wtl1u1-ul ~~ti~ l"l~ti..:i ni.J~m'V'l~tJ~ riei~11..:i \;} \J11l.l m1l.l L "1l.l1~~l.l ~..:idL ~ti 1 ~~'1 cy511 

~1tJ L~tJ'Vl 1..:i~ ti~ 1~'1-111..:i n 11 ri tl~~1..:iij i"l11l.JUfl ti~ .ti' tll.11 f1~tJ 
m.ct eLJtll"l11l.J1~1tJ fil'.Jml"l~tl'll1lJ1tl\il1U\ill.Jf1115111'111tJ'l1tJnti~11..:i 'l1tJU1W~ LLfl~'l1tJ 

" ' " O Q.J I Q Qt .JQJ iJ Q,.I V .:;ii 

U11'l1f1~1'Vl1'l'V!fl'J'l LL~tJ~tJ (l.JtJ1\illJ l!:Jct'.'DC9l) '1Jtl'lf11l.J'Vl1'l'V!fl'J'l 'Vl'IJ~LLtl'lf1U'IJtl\il11lJ\J11l.111tlfl~ Ltltl~ LLfl~ 
' 

'1-1~ n Lf1 rusvi..:i1tJu~V111m151115111tJ1~V1i1..:i n11riei~11..:i 1 'VIL .U-LJ'ei m1l.l1J11l.J 11 tlfl~ LB ti~ LLfl~'V!~ n Lf1 rusvi..:i1tJu~V111 

n1151115111 m~V1i1..:i m1riei~11..:idLL 'VltJ 



d 1 d l/Q.I II II _, a. fJ o 1 11 
'51'-!nT~.:i1tJ1.1.a~L'lv'lJ "ll'Vl~'J\J\11'1\ilv'l'J\Je.J~"llv\J ~'Ufl113.J"IJ11~unvnei<1"!lv<1<11tJ\11<1 

'Vl°ieifl113.JLam11"'m"'t tJn1V1'lJ~L 1a1 
d u d 

Lfl"IJ'Vl eb - i'l"IJG>/ mG> /lDct'bW: '1.:J1'lJ'Vl lD lJn'51PllJ lDct'bW: 

G). mdlun1'V!'U~ 1£1 jJ 

~1u~1.:i zj.:i\~vi1'1cycy1~1.:inuml.l'V11.:iV1ffN '1~~eN1tJtl'l'~n'lJfl111l'll11~tJnvdew11ei.:i.:i1tJ~1.:i 
ml.JL~v'U 1 'll~ri1V1'U~mv t 'U'l'~v~n'11 hlti'eivn-)1 lei tJ ~tJci'~'11ni'tJ~ml.l'V11.:iV1'11.:i 1~fol.ltitJ.:i1'U vm 1'm1'U 

~1.:i \il1l.JoLJv lei LL'1~ -LJ'ei i;n 

'ID. m'-l'Wn1'Vl'U~ @ jJ 

lei.<.9l .:11'Ufl'U'V11.:J~'U ( f'l'U'U~'U ) 

lei.lei .:i1'U~1'V11.:J'1n1.:i 
" 

lei .i;n 'l'1.:J'l'~tJ1ml1ithJm~flti'Un1\il ( Concrete ) 

lei .Ci'. 1 V1"'V11.:i'1n1.:i 
" 

lei .ct '11~oLJ1.:J'V11.:ILL'1~'11~fltl~~'V-l1'U~1lJljm'l'Uv.:Jtl'Un1'l'tl~L'll1~ 
lei.b m~~'U(;)~ ( Back Slope ) ~1lJljm'l'uti.:in'Um'l'n~L'll1~ 
lei .gj .:i1'Utl~nV1cY'1 

lei.~ .:i1'Utl'1n~'U1~ 
" 

lei .~ .:i1'U~L~'U1~vt-U'~'lJD~hv~mLn1 vrn1'U~L'VlvTil.J'V-l'11~~n(Thermoplastic) tl'l'~tl'U lei tJ 
lei.(.9)0 .:11'U'V11~Yi'-.i1tl 

m. mvlyn1'V!Y~ m iJ 

~tlmrum m 'Un1'l'~~~.:i 1 'VJYl1LL~.:J~l1.:J LL'1~ 1 vJ'1cycy1ru\l'l'1\l'l' EJnL 1'UVl'1tl~ 1 vJYl1 



Lvm11·m'UuVf1mvm11-ai.h::n11i1-a1fl1~1.:i ,Jv coi.coilD 

L~v'UL"lln1'5La'UvLLf:J'Un1'a'Vi1.:i1'U 
d ~ d 

Li\"!J'Vl eb - a"!Jcoi/ Q'l(i) /ID<fi>~ i\.:!'J'U'Vl ID :l.Jn'a1fl:IJ ID<fi>~ 

1 o ~ II ILi ILi ILi ILi 1 ILi llQ.I II 

mEJ 'IJn1'Vl'Ulil'rnEJ~L-rn1 ...... .. coi<t' .... (01'1.J'Vl1) •••• 1'U 'U\Jfllil\11n1'UM'U1l.J 'U'1cycy1~-amn:i 

\I~ (l)v-:i~ lilvh LLt:J'U n 1w\' 1nu '1-:i 1~~11~1.:im1\1'1vu Lrn ~ LLt:J'Un 1-sv\'1-:11'\J 1'1-:i mh1(I)eN1vi' ~u Fn 1:1J L ~'U'l!vU\11 n 
" 

LLf:J'U m-svi1-:i1'U\I ~(I) eN LL'1lil-:!'1'11'i'u~'U (;! v'ULL"1~'li1-:i L 1"11~ \I ~vl1-:!1'ULLl'i"1 ~'51 EJ fl1'S(;l1l.J"'qj cy11 ~ 
mu~1'Uilil L \l'U LL"1~ L U'U 1 tJ1vi' 11il EJ-:11'\J~-:!'Vll.Jlil{l)ei-:i LL~1L'1~\IU~\jWJ.fl1EJ1wi1'Vl'UlilL1m'1Jei-:i~cycy1 

1 'UmruiiFn1:1J~1L lJ'U{l)ei-:itl~u LLt:J'Um-sv\'1.:i1'U 1 'U-s~'Vl11-:im-sv\'1-:i1'U ~~u~1-:i(l)ei-:iL'1'UmLt:J'Um-s 
" 'Vi1-:!1'U~U~U 1 'Vll.J LLri ~11~1.:i L ~el 1 ~l'l11l.J L ~'U'l!eJUrieJ'U'Vlfll'l~.:! 

" ' 



., ... d 
Vl1:1Jilqjqj1\11-:I L!;l"tJ'Vl .•...••...••........................•.....•.......••...•..••..........•............. 

'Vl1-:l'Vli;J'l-:l'Vl:IJ1tl Li;J"tJ .•.................. ...........................................•...•...............••........••.•...•.................. 

nTHUn~1t11"11-:11'U~Tvn-:i ~ei-:iiic.J'1n1':il'l'r'J'1~vuri11m~t1u~~1V11-:i (Surface Tolerance) ~hmri~ei-:iiiei 
1~m1:1JL~t1t1'1Jv-:J~1'Vl1-:J'1JU~':im~'U (Walking Profiler) 1~t1~1'Ul'l':i1'1~eJULL'1~1Lr1':i1~~'Vl1-:Jif'11m':il.l 

~1iJ'm1'UV11-:iV1m-:i 1 'U~'U~vi'tri':i-:im':i .,~-:ieitj LL'1~ 1 'U n1':il'l':i1'11 ~'1~~ei-:iiif11~'1Jum1:1J'1J~'ll':i~~1n'1 
(International Roughness Index, IRI) ~-:id 



rnnaTnLtJu~1mam11'ah::n-:ilil":i1fl1BL~n'V1":ivijm1 "1a @.@<E.' 

vi'IJ .:i~m~a .:i LL ~.:i V'U V'U n1":i1 'l1A111J V'U £1ij1J 1m<tiNa91.fi' wen •tm .:i 1 ":i .:i '11'U Na 1J LLva-W" ~fl v'Un'i91 
d ., d 

La'tl'V1 eb - a'tl@/ m@ /mct'bc::c: iN1'lJ'V1 m 11m1A11 mct'bc::c: 

.J 
'V1 ..... .... ............. ..... ........ .... .... . . 

., .J 
1'U'Vl ...... .... ... ... ..... ......... ........... ... ...... ..... ... .... ........ .. . 

L~ tl ..:J LL~..:J ~'UEJ'\.Jn1":i1'1Xf1111JV'Utltl1J1 m ie..i~\J\Jlru~hnn L ":i..:J..:J1'Ue..JG'l1JLLtJG'!Yl'11ii'Av'Un~(Jl 

~..:iVi~..:im~1t1 (j). ~1L'U1V1i!..:i~t1-S''U":it1..:im":i'11il'Vl::Lut1'UU~'\.JAA'1 '11'U1'U (j) 'lllil , , 
l!l. ~1L'U11uei'4qi1(Jli.J":i::neiun\Jm":ih..:i..:i1'U (":i..:i .<i'.) '1im'U (j) '/llil 

" 1 QJ 4 QJ Clll "='. QJ LI L' I 0 CV 1 I.l e..! 

liltl'V!'U..:JG'ltlt:JU'\.J'U '\.J":i'\;''Vl/'V!1..:J~'UG'l1'U\11nlil ..... .. .... ... ..... ......... .... ....... ... ... liltl ......... ..... ........ .. .. ... ..... ... ... ... ~11 

eJ'1 'U1'1vi1m":iLL'Vl'U zj..:iL U'UL~1'1Jt1..:i L ":i..:i..:i1'Ue..1?111 LLt1?1Vl'1lii'At1'Ufi~(Jl Lrn:: 1~Wut1'4(\!11'l 1 '1Xi.J":i::naun'1m":i L ":i..:i..:i1'U~n~t1..:im11 
V .. QJ 111 Q 111 ct. "1 V II I 0 QJ 1"' Q. QJ ' 

nD'V!111 tJ '1ltJLL'1..:JtJ'UtJ'Un1":i 'V!f1111JtJ'UtJeJ1J 'VI '\.J":i't;-'Vl/'V!1..:i~'U?l1'U\11nlil . . .... . ....... . .. . .. . .. . .. . . . .. ......... . .... '1le..J'1 1'lflru 'fl \11 n 
~ .. -:t ' ..:ii 4CV 1"' QJ QJ I .. 41;t' Clll d .J.J 11 

b '.i ..:J \11'Ue..J G'll.JLLtl G'l-n"' (Jl fltl'U m (Jl LL'1:: tl'U tl'U \I:: 'VI n1'.i?l'U'U G'l'4'U\J lil G'l..:J E..11..:J LL €1?1-n"' \Jlflel'Un":i\Jl LL'1 ::..:J1'Utl'U 1'Vl Ln tl1'1J €1 ..:J 
d 111 C1it. 111.J IJ II I o V 1irl o Q. 1 I 11 11 o 

LYm 'VI '\.J":i'\;''Vl/'V!1..:J~'UG'l1'U\11nlil..... . .. . .. . ... .. . ... ........ . . . . .. .. . . .. ... . '1l 'Un1":ilil1L'U'Ufl1'.i fl":i..:Jn1":i..:J1'Untl?l":i1..:J/..:J 1'U\11..:JL'V!1J1'V11 

n1":i ...... .... .. ........ ..... ....... ....... ....... ... l'l11JLL '\.J'\.JLL '1J1..:J'V11..:J'V!'11..:J ........ ............ .. ............. ru 'V11..:J'V!'11..:J'V!1J1tl L'1'1J .. .. ... .. .... ... .. . 

(Jl tJ'U ..... ..... ..... ....... ..... .. .... .... ...... .. . ":i::w"l1..:i n11 .. ........ .... ...... ... .......... ..... ... ..... ... . (Jl'1t1m::t1::L1mni":inei?11'1..:i '1J ei..:i 

LA":i..:i n 1'.ivl'..:in~11~1..:i~'U 

(. ..... .... .......... ... .... ...... ... .... ... .. ........... .. ..) 

~l1eJ'1'U1\Jvi1m":iLL 'Vl'U'\.J~,;-'Vl / 'IX1..:i'IX'U~1'U'11nlil " , 



bb urnba~.:ibb~'U~~~.:i 1 "I .:i.:i1tJ~'13Jbbva-Wa9li:;ieitJn'ilil bba::b~'U'Vl1'1'!l'Ua.:i'11n L 'I'l'l1'U~a3J Lrna-Wa~fl v'Un'ilil~.:i~.:ina1.:i 
'!Jv'l Lfl'HnT'Hlv'1~1'1 

0 ... d 
LL\.1~.:J1"1~ 'i::v::11ua.:i <m.1.) ~1~\J'Vl 

0 I .J:I 
offset (j) , 1'11bb'Vl'\N'Vllil.:J Plant 'Via. n3J. n3J. 

...... 
(Latitude, Longitude) vm~ 

l!:>. . ' ... 
lil1LL'VltNn.:imn.:i.:i1'U 'Vl'1. fllJ . 

"1. ~n~ (Latitude, Longitude) 
II' I 4 .:if II 

b'1'U'VIWU'U'1.:J '11n Plant '1.:Jfl.:Jf\"1.:J'Vl'U1.:J1'U 

'Vl'1 . f\lJ . 

'Vl'1 . fllJ . - 'V1'1 . fllJ . 

'Vl'1 . fllJ . - 'Vl'1. fllJ. 

'Vl'1 . f\lJ . - 'V1'1 . f\lJ. 

'Vl'1 . fllJ . - 'V1'1. f\3J. 

a ~ d ~ 
'I::EJ::V11.:i'!l'U .:i '11n Plant C'HI n.:ina1.:iV1'U1'11'U 



(9). ~LG'l\JB11r11~11'i'fof111A~L~vf11 \Xvi1~qiqi1n'\.Jml.J'V11.:J'Vl'1'N hJl.J1'1.:J\.11l.J1 \J~qiqi1mt11 \JWtJ~ L1'11 mo l\J 

iJu ~.:i LL~l\J~'VIU1 tJ.:11\J L ~1'lJB.:J.:J1\Ji1'Vli1.:i~ei LL~.:J 1 \X'V111'\.J 

Iv. 1i..imru~~1'1.J~1.:J hJLoV11'i°1LU\Jf111.f11ti1i..i1~tJ~L1'11~'VIU1tJ.:J1\JL~1'lJB.:J.:J1\Jri1'Vl\J~ LLl'l1lJLn\J mo l\J 11'1.J~.:JLL~ 
" 

1i..i L~l.Jvl\J l'lll.J~qi qi1 1~ vml'i' L U\Jl°l11l.J~~'lJB.:J'VIU1 tJ.:11\JL ~1'lJB.:J.:J1\J 

m. ~1'u~1.:i~ri1~.:ivi1.:i1i..iei~ LL'1~.:J1\J,r\J'Vll.J~~f1If111LL~1 LL~~.:i 1ll LL~1LG'l1'11~tJ1lli1L 'Vll'lB\JG'll.Jl°l11 '1~ 1lli1~'VliLG'l\JB 
\J " l'~llJ~ ' 

111°11 fill11y L~B.:11\J~ L'Vl~vi!i..im~11'1~LL~1LG'l1'11'11l.J~qiqi1 1\.IL1'11B\J 1n~ LL'1~~'1.:J1\J~LL~1LG'l1'1 1 \J'lJru~ 
i!i..ivi'ei.:i 1llueivn11 cio % 'llv.:i.:i1i..i~Fl1~11-;,i~v11-;,i~.:i 

Ci:'.. .f11tl 1 \J';i~ tl~ L 1'111''1.JU1~fl\J~'1.:J1\J ~1'1.J~1.:J 1llL-V'11'\'1 L tii..im1'livl.J LL'lfl.J~.:J ri BG'1~1.:i~'ll11~'1.Jf1Vdv.:i'lJv.:J.:J1\J " . 
mti1i..i1~v~nmml.J~~11~1.:iri1V1i..i~ 1~mui..im1l.J~~'llei.:i~fo~1.:i (l\Xufitmml.JLLi..i1'V11.:i 1'11l.J'Vli1.:i~ei 

" " ~ 
f)';il.J., el~~ L'1'lJ~ G'll.J'Vl .(9)/ctml!:J '1.:Jl\J~ m(9) ~.:J'\1111°ll.J l!:Jctei'.'.ci L~B.:JLL\.11'V11.:JU~'l.J1i1i..im1'lieil.JLL'lfl.J 
~.:irieiG'l~1.:i~'ll11~'\.Jf1Yi~B.:J'lJB.:J.:J1\JrivG'l~1.:J LL'1 ~tl11.:J'V11.:J .f11tJ1 m~ tl~ L 1'11fo'\.J1~ fl\.1~'1.:11\J 1'11l.J~ri1'Vl\J~ • • 
1i..i~qiqi1) 

ct. mru~1'u~1.:i~~L~vi..i1'll~qiqi1-J1~1.:i fat1~1'u~1.:i1ll~m~i..irh K 'Vl~m~i..i~Lii~'11f1f111L U~tJ\JLL U'1.:iei'm1 

LL'1f1LU~tJ\JL~\Jl'l111~'\lll1.:JU1~L'V11"1 mt11i..i1~tJ~L1'11 (j)ct 1i..i i1u-;,i1n1i..iml'i'-ruLL~.:J 

b. ~fo~ 1.:J~f)';il.J'V11.:J'\11'11.:J 11'i'uei m~ f)~ qi qi1'Vl~BB ~ 1\.I1~'\lll1.:J~'VIU1 tJ.:11\JL ~1'lJB.:J.:J1\J'lJB B~lJ~'\.JB m~ n~qi qi 1 1~ tJ 

LU\Jl°l11l.J~~'lJB.:J~1'1.J~1.:J '1~ 1lli1~'VliLG'l\JV111°11 
" 



\1113.!Lvnm·nL 'Uu..11mvm'11':itl':i:m1\Pl':i1A1'11~ .Uv @.@4'11 

LL'U1'Vl1~tln~1'Un1':i~\Pl~~LL~'UU1VLLa\Pl~':i1ml:ailvl'IL~V1n\J~1'Uriva71~'tlil~'Vl1~':i1"1Jn1':i 
"" ' ., ti ~.,.. t ' ., "'~ti 

mru~1'Unva':i1~vin ':i::1J1'Vl'll~iJA1~1'UV1~LLV1 G> a1'UU1'Vl'tl'U b 
d ~ d 

Lil'tl'Vl eb - a'tl@/ Ql@ /mct'be<: il~'l'U'Vl ID 3.Jn':i1f"l3.J ID<t'be<: 

<il . 1~~1'1~.:iLL~'Uu1mL?tl'l.:i':i1ti"'::L~til'IL~ti1nrn1'Wrim'l11.:iH ru u~nrum-11'U~rit1?111.:i L\Pltin1V1'U\PILU'UL~t1'U1'1J 
1 'W~t'\Jt'\!1~1.:i 1 ~~-ru~1.:i L U'U~-ru~\Pl·1mu 1 'Wm':i~1 L U'U fl1':i~\Plvi1 LL"' ::~\Pl~.:i LL~'UU1ti ~.:in~11 

h LL~'Ui11mL?1\Pl.:i':i1ti"'::L~ti\PIL~mnrn1'Urit1?111~ L\Plti1 ~~\Plvi1mmL uuLL 'Wu 1~ih1ti"'::L~ti\PI1 'U,h::m121 ~.:i-d' ~t1 
l!>.<il zjt1V1'111ti.:i1'UL~1'1Jt1.:i Lfl':i'lfl1':i ?ltn'U~~\Pl~mL"'::'Vlmm"''IJ t 'Vl':iPlYfi-i ~1t1:i.Jm.:im1V1'111 ti.:i1'U 

L~1'1JtJ.:i tm.:im':i 

h !!> U':i:! Lfl'Vl LL"':!'IJU\Pl'IJtJ.:j~.:j rit1?111.:i 
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