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\l1'U vt1fl hi~1b'W'Wfl11~11~1'liJ~'Vl6i'lvtCJ~\l1'U1~CJ 1~~el b ll'Ub vtvi 1'Ufl11'1Jel'1JCJ1 CJm CJ~ruru1 lbfl~~el b ll'Um1ii ~~ 
\I , , , Ill.I " 

iv .~ 'Vf1rnn~mr~ b vtvi 1~., 1 'U~'U~ bbfl~ b'1'U'Vl1'1~1~fuiielu~'U~v\'1'11'U'11fl~11~1'11 tJ~1 b 'U'Um1bb~1 
, , I " 

~fu~1\l~el'lfU~~"1JelU 1 'U~fl bb 1A'lelD~b vtvitT'U b y;CJ'l~1CJ b~CJ1~\l'Vl1\lbb ~'I bbfl~'Vl1'1el1ru1 'U , , u 

Q.J t' C\. 0 I I 

m. 'Vt fl fl b fl ill'Yl fl TH'Wl fl1 'U1 ru bbfl ~ '11 CJ flJ '11 'U 

'11.(9) fl1l.J'Vl1\l'Vtfl1'1'1~~1CJfl1'11'UU~'Vt11fl11'111'111'U1~vt11'1fl11tlel'111'1 b U'Ubb uu b 'Vtl.11~1 CJ L1'1CJ'1~ 

~1CJ1 -ITT 'Ufl11vi11'1fu\l1'U b u'U ervi111elEJfl ~vi1ii~1?1'11'U 1el EJfl~'llel\l~fl\l 1'U~vr11~ 'U'l11?1tT'U 1 '11 fl~ fl \ll'U~\l 
Lfl1\lfl11 ~'li1'1~~1CJl'l1U1elEJfl~ (9)00 bdel\ll'U Lfl1\lfl11bb~1 b'1~'1V11l.l~qjqj1 

Gn. \v 1 'U mru~ bfl~el\l'Vtl.JlEJfl1Ufll.Jfl11'111'11'11111'1 'Vt~el'1ruvt1EJ 1~'1fl~el\lfl1Utl1'UV11l.J~fl1'\lt'Ul'1 H 
, , \I 4.1 \I 

1 w•iiJmfl~el'lvtl.11 EJ mufll.lfl11'111'111 'U'l1'Unel'111'l '11'UU 1ru~ bbfl~'l1'Utl11'1f fl~1'Vl1'1vtfl1'1 bb~'U ~'U (iJ'U1 I'll.I 
\I , \J , 

lvctb<9l) 'llel'lml.l'Vl1'1vtfl1'1 ~el11~fu~1\lv\'1'11'U 1'U'l11?1tT'U1~'1flvlel'lmii~rnru1 ~fu~1-:i 1~ii~'Vl5'1-:iiielrn1w11?1 
\I \I "t Ill.I \I 

tT'U ~11~1-:iiJ~'Vl5~'1~ 1~vi11'1fo-:i1'Unel'111-:i 1 'U-:i11?1tT'U vt~el~11~1-:iiJ~'Vl6i-:ivtEJ1?1-:i1'U 11'1EJ1~~m um vtvi 1 'U m1'1Jel 
\I 'U , , 

'1JEJ1 EJel1EJ~n1ru1 '1'Ufl11~fo~1-:i'1~~1 L 'U'U fl11~1'1~\l Lfl~el-:ivtii1EJ mufll.lfl 11\111'111 Vf '1 fl~e:J\lfl1U ti'1'U mii fiifo , gt " \I , \I \I 

bfl~el\l'Vtl.JlEJfl'JU fll.Jfl11'111'11 fo'l1'U flel'111'l \l1'UU1ill~ bbfl ~\l 1'Utl11\lf fl~1'Vl1\l'Vtfl1\l bb~'U~'U (iJ'Ulfll.J lvctb<9l) 
, " ' 

'llel\l fl1l.J'Vl1\l'Vtfl1\l ~-:ii1~fo~1'l 1~iJ~'Vl 5L ~EJ fl1el'l ~1 b~ EJ'\1!1EJ11'1., b ~el\l\11 flmru~\l fl~ 11 '11fler-J1~ 1\l 
" I " 

vt1 fl mii'Vl1-:ivtfl1-:i ~-:iiim 1ii'11 L ll'U~'1~~el-:ii1bfl~el-:ivtii1EJ mu fliim1'111'11tT'Uvi el 1tJ5fl er-ru~1-:i , " 
'1~~el'l'11'1vt1l.Jl'Vll'1 bb 'Vl'U 1 Vlfl1Utl1'U(1fl~el\l L1'1EJ~fo~1\l b U'U~fo~1?1"1JelU~11-U~1EJ1 'U mrui1'~-:ii'U ij~~i.r'U ~fo'11-:i 

\I \I \I \I 

'1~ 1~iJ~Yl5'1-:iiielrn1mLfl~ L ufl~1EJ~1-:i1'U'11'LI~b vt~el 1'LI-:i11?1viel1 tJ 

Gn.Gn mru~erfu~1-:i1~'11l.l1W'1'll.lelUU1EJbbfl~elUfl1rU'111'11 ml.J.LJ'el \v.Gn 1~fl1Utl1'U1'Ul'Ub~l.J~'U " , 
'1qiqi1 vt~eluu'1~'11 fll'U~bb '1-:i 1 Vf b~iiv\'1-:i1'U ~fu~1-:i'1~~el-:i L~EJfi1tJfu 1Vf~11-:i~1-:i1 'LI e11i1-a11'LI~~ ..... :-........ u1'YI 

( 1el EJfl~ o. lvct '1Je:J\l11fl1~1\l1'UU~'Vt11 fl11'111'111 'U1~vt11'l fl11flel'111'l) ~\ll'U~erfu~1-:i'1-:iii elUelU mru\111'11 
" ' ., 1" ., vi1ii"llel \v . Gn ~mum'U 

Gn . cs::' 1U Lb UUfl11~1'1~\lth EJbbfl~eltJmruml.J ~ljmfl~el\l'Vtl.JlEJfl1Ufll.Jfl11'111'111 'U'l1'U rlel'11'1'l \ll'U 
\I , '\J , 

0 QJ I C\. d ~ d ~ ii 

u1ru~ LL fl ~-:i1'Uu11 -:i1fl~l'Vl1-:ivtfl1-:i LL~ 'U~'U (ii'U1 I'll.I lvctb<9l) 'llel\l mii'Vl1\lvtfl 1-:i b iJ'U b ~CJ -:im vi1\i1'Ub u el'lVl'U 
" ' ... 
'11vtfU\l1'Urlel'11'1'l '11l.l11'1tJfu 1.g'l Vl'1ell'ifl~el\l tlUMl1~~'U~rlel'11'1-:i 1~ml.lfl11l.lb vtl.J1~'1l.l ~\l;1b ~el 1 Vf er~ru\11 " ., 
~ 1 'U b'1'U'Vl1-:i~elv1~vt11-:ifl11 n el '111-:iiim1iitJflel1?1.ii' EJl.l 1 fl~ 'U 

" 
Gn . ct .LJ' el fl'J 1l.J11'11 'U ~ lj m fl~ el \l 'Vt l.l 1 EJ fl 1Ufll.Jfl11 '111'111'U\l1 'Un el '111 \l \l 1'UU1 '1.J ~ Lb fl~ \l 1 'U " , " 

t111 -:if fl~1'Vl1-:ivtfl1-:i bb~'U ~'LI ( iJ'U 1flii lvctb<9l) 'llel -:i mii'Vl 1-:ivtfl1-:i ~-il' l'1bL~-:inu-Ueim1iivi 1ii 11EJfl~L5 EJ l'1 LL fl~ 
vt~ fl bfl ru'1-:i1'U u~·n1m1'111'111 'U1~vt11-:im1nel'111-:i 1 vt'1i-Ueim1ii vi1ii 11 EJfl ~ L5 EJ l'1 LL fl ~vt~ fl Lflru'1-:i 1'Uu~vt11 

m1'111'111 'U1~vt11-:im1nei'111-:ii1'bb 'Vl'U 



rnmnm'l.Ju~1mein611';itl';i::m©';i1fl1'11.:i -ilei @.@o 

';i1Vn1';i.:J1'1.JLL~::L~B'l.J1'tl~~-ru'11.:i~ei.:ii'u~fl"!1B'UL't.Jfl1111"!11~fl'Un'W~B.:J'!JB.:J.:J'1'1.J'11.:i 
'\ll~Bf111111L~V'\111W11VL't.Jrl1'\ll'l.JflL 1~1 

@. 1l1v1'1.Jn1'\ll'Yfl m n 
~fo'11-:i ~-:! 1~vi'161'qJqJ1'11-:i n'U mlJVl1-:J'Vlffd'I '1::~ei-:i1''UtJ w n'U fl11lJ'll1 ~ ~'U rwd f)-:J'lJP.l-:J-:11'U ~~'I 

\911lJb~eiu1'lJ~n1V1u~.n1~1'U1::m~nm hJ-Ueimri1 tv u 'Ll'U'1~'11fl1'U~mlJVl1-:J'VlffN1~1''UlJeJ'U-:J1'U ~m1'U-:J1'U 

iv.(9) -:11'Urr'UVJ1-:1~'U ( fl'U'U~'U ) 

\v.\v '11'U~1Vl1-:1'1fl1''1 
\) 

\v.rn 11-:i1::'U1ml1~hi~1~flfl'Ufl~\91 ( Concrete ) 

1 Vl'1°Vl1-:1'1fl1'-:i 
\) 

m~off 1-:1V11-:i bb'1:: '11~flm~::vn'U~hJij m 1u ei-:i n'U m 1n~ b 6111:: 

m~~'U~~ ( Back Slope ) m1Jijm1uei-:in'Ufl1';in~b61!1~ 
\!:>.~ -:11'UtJ'1nV1ru1 

\) ., 

\!:>.~ -:11'UtJ'1fl~'U1l! 
\) 

lv.~ -:11'U~b~'UL~~1.ff~61lt1~h~~mbn1 ~m1'U~bVJeiftl.l~m~~fl(Thermoplastic) tJ1~n'U \!:> u 
\u.(9)0 -:11'UVl1~«11 tJ 

m. 111EJL'Yrl1'\ll'Yfl m ii 

~tJmruvtl~ 'Um1~~~-:11vivhbb~-:iffi1-:i bb'1~ 1 vJ'1qJqJ1ru'111'11 ~m 1'UV1'1ei~ 1vJvh 



rnm11';ibb'U'U~1tm:im11';it]';i::n1~';i1f11:ij1" ~e:i @.@ID 

b~'iJ'U 1"lln1';i b~'U'iJ bb~'Un1';ivl1"1'U 

1 o ~ II v v <v v 1 v tlQ.J II 

Jl1tJ 'l.Jn1'Vl'U~1~tJ~b1m .. ...... G>tt' •••• ( 'U\11) .... TU 'U'Ufl~'11nl'Ufl'l'U1~ 'U?lqjqj1~1'U'11'1 

'il~ ~ B'l~~vl1 bbt:.l'U fl11vl 1'11'U ~'I 1~er-J1"5'1,:i(?)11'1{;'f8'\J bbfl ~ bbt:.l'U fl11vl1'11'U ~'I n~11~ B'I 1~f'Ufl11lJ b ~'U'llB'U'11 n 
" 

bbt:.J'U fl11vl1'11'U'1~~ B'I bb?l~'1'1° 1~'U~'U (?)'EJ'U bbfl~'lil'I b lfl 1~'1::vl1'11'U bb~fl ~11 tJfl11(?)1lJ~ qjqJ11 ~ 
1°11uti'1'U-ti~ b'1'Wbbfi:: b ui.J 1 tl1~ 1~ti'l1'W~"'VllJ~~a" LL~1L?t1'1u~u1rumti1'Wn1'Vl'W~L1m"Vei'l~ruru1 

" "'"' 

1 'Wmrui1m1mh bU'U~ei,:itJfubbt:.i'W m1v11,:i1'W 1 'W1~'Vl11,:im1v11,:i1'W er-ru"5'1,:i~ei ,H?t'Wv bbt:.i'W m1 
" v11,:i1'U~tJfo 1 'Vl~bbner11"5'1,:ib ~a 1 ~m1lJb ~'U·1rnunei'Uvinl°l~" 

" ' 



bvml1";ibb'UUVJ1~m1m11·nJ";i:m1~";i1fl1~1.:i .Vv @.@m 

b~v.:i b~v'Lll"llm";i~1vf'i1.:i1'U~1'Vl1.:i 
d 

b~"ll'VI eb - 61"11@/ 

CV II d 
~11161ruru1~1.:ib~"ll'VI ................................................................................... . ., ., 

'Vl1.:l'Vl~1.:l'Vl1J1tl b~"ll ........................................................................ .............................................. . 

n1";ibD fl~1tl rl1\l1'U~ 1Yl1'1 vle:J'llJi:.J'1 fl1";il'l";i1"il?fe:J'Uf111~b~tl'U~~TV11'1 (Surface Tolerance) ~1 tlbl°l~e:J'lli e:i 

1\1lm1~b~tl'U'1Je:J ~ ~1'Vl 1'l"lliJmm ~'U (Walking Profiler) b\11 ti'11'U(?)";i1"il?f e:J'Ubb'1~1bl"l";i1~~'Vl1'11m fl";i";i~ 

~1-U fl.:i 1'U'Vl1-:i~'11-:i 1 'U~'U~ ~1f1";j -:i fl 1 ";i, ~ .:i e:i ~ bb'1~1'LIfl1 ";i(?) ";i1 '11 \11 "il ~vi' e:i-:iiJ fi1~"llij1"111~ '1J";j'1J";j ~" 1 fl(! 
~ ' 

(International Roughness Index, IRI) ~-:id 

rl1~"llijfl11~'1J1'1J";i~?f1fl'1 , IRI (m/km) 



bvmnm'Uu\11mvm11-atl-a::n1~-a1fl1ilb~nvm>ilnd .Vv (j).@ct' 

'VltJ.:iifo b~v-11 LL~ -llV'UV'Un1'ab 'l-1ri1111V'UCJv1I b m ctie.Jil~Ji' W~"!Jv-11 L 'a-11-111'Ue.J~11bbv~.w~~ flv'Un~~ 
d Q,/ d 

b~"!J'VI eb - ~"ll<i>/ /\D<t'bG'll ~-111'U'VI b11~1CJ'U ID<t'bG'll 

Yi ............................................ . 
., ... 
1'U'Vl .......................................... ............. ...... ..... ...... . 

b~el'I bb..J~~'U~'U m11iXm1l.l~'UtJBl.J1 vi'1-U't:J~ \1l.tltu'1'11n 11~~1'Ut:J'1l.Jbbei'1YJ~~ Affun~\1l 

0 Q.I di CV c:il Cll.Cllo 0 

<9>. '11b'U1Vl'U~'1eJ1tJ''rn~f111'1Vl'Vl:mJCJ'U'U\1ltJl°ll°l~ '11'U1'U <9l '1lVI 
' ' 

lv. "1b'U11uei'Uru1\1lDWfleJUfl'1f111h~~1'U (1~.<i'.) "il1'U1'U (9) '1lVI 
'" ' 

" 1 QJ di QJ c:il ..::it. Cl.I ti ti I 0 Q.I 1 t.l.c::il 

VICJVl'U~'1eJOUU'U U1~'Vl/V!1~~'U'11'U'11f1VI .......... ........ ..................... ...... VICJ ........................................... ~l.J 

eJ1'U1'1vl1f111bb'Vl'U zj~ b U'Ub..J1'lJei~ 11~~1'Ut:J'1l.JbbeJ'1YJ~ ~l°leJ'Un~\1l bb~::! 1~~uei'Uru1\1l 1 iX'\J1::! neiun'1m'a L 'a~~1'U'1 n\;)ei~ml.l 
'" \J 

... di <V 1"' ~ 111 c:ii.QJ II II I 0 G.I 111 c:ii. CV t' 
fl~Vll.J1CJ 'lJelbb'1~CJ'UCJ'Un11 Vll°111l.JCJ'UCJell.J VI U1~'Vl/Vl1~~'U'11'U'11f1VI................................ .. ...... .. ... '1lt:J~\1l.fltu6Yl'11f1 

h ~ ~1'U t:J'1l.J bb ei'1Vl~ ~~ l°1 B'U n~\1l bb~ :::! ~'U~'U '1:::!1 iX m1'1i1um1'LI ~vi~~ CJ 1~ bb ei '1YJ~ ~ l°1 eJ'Un ~\1l bb~:::: ~ 1'U 5'U 1 ~ bM CJ1.ff ei-:i 
.dil 1tl c:ii.QJ II II I O QJ 1rrt O .c:i. 1 I I.I ti 0 

bYW VI '\J1~'Vl/V!1~~'U'11'U'11f1VI .... .. ....................................... '1l 'Uf11'aV11b'U'Un11 1°11~n11~1'UfleJ'111~/~1'U'11~bVll.11'Vl1 

m1 ...................... ............. .............. \1l1l.Jbb'\J'\Jbb'lJ1~'Vl1~Vlm~ ..... ..... ...... .. ......... ... ..... ru 'Vl1~Vlm~Vll.J1CJb~'lJ ................. .. 

\1leJ'U .............................................. 1:::!V111~ nl.l . .......................... ....... ......... .... ... \1l~eJm::!CJ::!b1~1m1nei'1~1~'lJei~ 

1A1~m1~-:imh1.ff 1~\;)'U 

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

~ij81'U1'1v11m1bb'Vl'U'\J~~'Vl I 1X1~1X'LI~1'U"i\'1nvi 
\J ' 



Lt1mtTm'Uu~1meinaT'a'\.J~::m~r11r11BL~n'Vl'Hlilnd ~ei @.@cf: 

LL 'U\HL&'\~.:SLLe.!'Uilivi~.:i 1 ~.:i .:S1'Ue.1&'\11 LLtJ&'\VJa ~fle:J'Un~lil LLa ::LGl'U\111.:S"IJ'U~.:S'11n 1 ~ .:S.:S1'Ue.la11LLe:JaVJa ~fle:J'Un ~lilil.:iX.:i na 1.:S 

'tlei.:s 1fl~.:im~rieia~1.:i 
d 

L6'l'tl'VI eb - a"IJ@/ 

"' ... ' Lbe.l'U'VI La"IJ'V11.:S"IJ'Ua.:S 

• ... .,j ' ... ~::m:'tlu~.:i (m.J.) fl1~\J'VI bb\1fl.:J1gl~ . ,, 
@I . \?\'1bbV1ti-:iVil'l-:i Plant 'V1'1. m.J . offset f1l.J. 

"" QJ (Latitude, Longitude) ~f)~ 

l!J. . ' c< 
~1bb Vl'U\l f1\lf1'11\l\l1'U 'V1'1 . f)l.J. 

"" QJ (Latitude, Longitude) rn . ~f)~ 

L'1'LI'V11\l"l.l'LI'1~ '11f1 Plant Ci~ii-:inm-:iV1.J1-:i1'U 

'V1'1 . nl.J . 

'V1'1. f)l.J. - 'V1'1 . f)l.J . 

'V1'1 . f)l.J. - 'V1'1. f)l.J. 

'V1'1 . f)l.J. - 'V1'1 . f1l.J . 

'Vlfl. f)l.J. - 'Vlfl. m.J. 

' d d ... 
~::t1::'V11.:S"IJ'Ua.:s '11n Plant tH n.:ina1.:s""'U1.:s1'U 



lln:1m:inaT'HL'UU~1mt1ml1':itl':i::n1~':i1fl1'11.:i 'Y1t1 @.@~ 

':i1t1'1:: b~t1~V16" n bn ru'1 m':i-W lil1 ':iru1 b tl'U~"!l1 ~ flWm.Ju~1 'U n1':iba'Ut1':i1fl1.:i1'Urit1a~1.:i 
' ' 

b'1"!JVi eb - a"!l@/ /ID<t'b~ '1.:J1'UVi b:l..l'li1tl'U lr!<t'b~ 

(9). ~b?f'Uv'.i1m~1~·~\m1'.iri'~ b~e:in 1 ~v\'1~t1Jt1J1 ntJm:u'Yl1'l'VfffN 1~mfl-:im:u 1 'W~t1J t1J1.fl1CJ 1 'W'rn mmm mo 1'W 

i.J'tJ ~'I bbvll'U~V!U1 ~M1'U b ~1'1Je:J ·N1'UlJ'Vfi.J'-:i ~e:i bb ~-:i 1 ~'Yl'.i1'U 

iv. ~fo~1-:i~n1~-:iv\'1-:i1'Ue:i~ bbfl~-:i1'Ui!'UV1:u~~ruru1 bb~1 bbv1V'-:i h.ibb~1b?f~"OJ1~ CJ 1~iJb Vf~B'U?1:uA1'.i"OJ~ 1~ii~'Yl~b?f'Ue:i 
'\J \J Q.I llJ , 

'.i1m ~ bne:i-:i1'U~b Vf~e:ii!'Um~11-o;i~bb~1 b?1~-o;i~1:u~t1Jt1J11'Wnma'U1n~ bbfl~c.Jfl-:i1'U~ bb~1 b?f~"OJ 1 'W'llru~J'U 
19fo-:ihJ-Umm11 rio % '1Je:J'l'l1'U~fl1~11-o;i~v\'1-o;i~-:i 

rn. .fl1CJ 1'W'.i~CJ~b1m1tJLJ'.i~tl'Uc.Jfl'l1'U ~1tJ~1-:i 1~b oLJ1~1b U'Uf11'.i61ie:i:u bb61l:U~'ltle:J?f ~1-:i~-tl'1'.i~'Uf1~~e:J'l'lJe:J'l'l1'U.fl1CJ1 'W 
u ' 

'.i~CJ~nm~1:u~~11~1-:in1V1'U~ 1~mlJ'Wm1:u~~'lJe:i-:i~1tJ~1-:i 
u u 

( ~1:UV!i.J''l~e:J ?f:U'YJ .<9)/c:trnlv fl'll'UVl i;n<9) ~'l'Vf1A:U Jvc:tc(ri ) 

((. mru~1'tJ~1-:i~~b~ff..i 1'IJ~ruru111~1-:i1~1t1~fo~1-:i 1~fim1'W~1 K Vf~m1'W~bn~-o;i1 nm'.ib LJ~CJ'U~b Llfl-:iam1 
'\J u v '\J 

bbftmLJ~CJ'Wb1'Wm1'.i~Vf11-:iLJ'.i~b'YlP1 mCJ1'W'.i~CJ~nm <9)c:t l'U i!tJ-o;i1n1'W~1~1rnb~'I 

c:t. ~rtJ~1-:i~m:u'Yl1-:iV1m-:i 1~tJe:i n b~ n~ruru1 V!~e:ie:iCJ1 m~Vf11-:i~V1ii1CJ-:i1'Ub ~1'1Jv-:i-:i1'U'IJve:i'UiJ&itJ e:im~ n~ruru1 
\J Cl.Iv 'U , llJ ILi 

1~mlJ'Um1:u~~'IJe:i-:i~fo~1-:i "OJ~ hiii~'Yl~b?f'Ue:J'.i1A1 
u 

ri. ~1tJ~1-:iiJCJf1-:i1'U 1~h-:i ivc:r% '1Je:i-:i-:i1'U~-:i'Vf:u~ bnm 1m~1-:ibflCJ 1LJbn'U'Vf~-:i1 'U?1e:i-:i'1Je:i-:i'.i~ CJ~nfl1m:u~t1Jt1J1 
1~ CJ b ll'U m1:u ~ ~'lJe:i-:i ~1tJ ~1-:i 

u 

<9)0. ~fo~1-:i~c.Jfl'l1'U~1-U'1n'i1bbc.J'U'l1'Ubbfl~iic.Jfl'l1'ULJ'.i~'1'1b~v'U~~-:i111~'1-:i c:too/o 'IJv'lbbc.J'U'l1'UlJ'.i~'1'1 b~ v'U 

~~-:i 11\nm 1f11~1-:ibfl CJ 1LJbn'U'Vf~-:i1'U?1e:i-:i'1Je:i-:i'.i~CJ~b1f11~1:u~ruru1 1~CJ b lJ'Um1:u~~'IJe:i-:i~1'tJ~1-:i 
v v u 
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