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m11'Vl1-:JV1ffJ-:i 1~mL'll1'l'Vl 'i'l'Vlm-:i~-:i'llm~ (9) ~\l~ahJdL~m111 "m11" ljm111tl1~~\l~'1~ 

tl1~m~11fl1~1\lrlel6'1;1\llJl1:1.JLbe.J'U11tJtl1~lJ1UJf111 n'1m111tl11\l-rm~1'Vl1\l'\llff"J\j \] l!:i<fbb"ll 1'\X6'1\l1'U , 
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~~11'11.:iri1"1u'il "1~el ~1~-Sum1l.JLi1u'11eluv1n~fl1ufll.J.:i1u LL'1::1~nel1111CJ.:i1um1m1v'1elufl11l.Jtl'1el'iil1CJ 
" " ' 

1::"111.:i m1 riel'1 ~1.:itl1::'111u tl1:: '11~tl'i11"1 LL'1::tl1::'11 L~ el'U L \Jua1u"1ll.:i'1l el'l Leln '111tl1:: nelu m1 m1 v'S'u 

.:J1U mn hM1L uum1~11~1.:ii1~'Vlfii.:i"1CJ'il'l1U L'il CJ hmm \Ju L "1\J1 L Uf111'1Jel'1J EJ1CJeJ1CJ~fllfll1 Lrn::nm UUfl11l.J~'il 
\I , , , ·~·~ 

t J" " " " 1•' d .IQ,~ .I o" .r::il.::rlv o 
'Vl'lU '4fl'11f11'1J1'l\J1U\J1el'l u'1'l'11elu!)'U\J1'l1Uu1tv11U ru '1'11U'Vl'Vl~fl1'UfJl.J'l1Uf11"1U'il 

l!J.~ m mn'ilelU~ L "1 tJ'l L'il '1 1 u~u~ LL'1:: L'1uvn-:i~1~-S''Ul.Jel'U~U~vi1.:i1uv1f1~11'11-:i1 tl~1 L UUf111LL~1 
, , I " 

~fo'11-:i~el'l'S''U~'il'11el'U L Ut:.1'1 LL ,..;'lel~L "1\J1JUL YlCJ'l~1CJ L~EJ1~'l'Vl1'l LL vi-:i LL'1t'V11-:JeJ1fl 11 
\I , , ·~ 

b11."15nLnru'1nTafi'ill°11i.nrum1::~1CJehrn.J 

bll. (j) ml.l'Vl1'l"1'11.:Jv::~1CJfi1.:i1uu~m1m1v11v11 u1::"111-:im1riel'1~1-:iL UULL vu L "1l.J1~1CJ L'ilCJv:: 

~1CJ L "1L um1m1vfo-:i1u L UUeJ\J111~el CJ'1:: \J11l.J~'il a1U1'el CJ'1::'1J el.:Jt:.1'1'l1U~vi°11m U'l1'il'1u 1 v1f1 t:.IM1U~'l 
Lfl1-:im1 ~-:idv::~1CJfl1u1'elCJ'1:: (9)00 L~el'l1ULfl1'lf111LL~1L'1~vml.l~ClJClJ1 

'11. l!l L umru~ Lfl~el'l"1l.J1CJ fl1'UfJl.J f111v11v1'1h1'ii "1~el~qjm CJ hi~n ~el'lfl1'U ~1U\J11l.J~tl1"1U'il 11 
1 ufii'.lmfl~el'l"1l.J1CJfl1'U I'll.I m1v11v11 u-:i1u riel'1~1-:i -:i1u, 11ru:: LL'1::.:i1uti11-:i 'S'n"l!t1'Vl1-:i"1'11'l LL~'U~u (i1u1fll.J 

\I , ';j , 

l!J<f'o(j)) '1Jel'lf11l.JVl1'l"1'11'l nel11~-Su'11-:ivi1.:i1u 1U'l1'il'1u1ll'1 f1~el'l\J11l.J~fl lfl 11 ~-ru~1-:i 1lli1~'Vl5a-:il.Jel'U'l1U.:J1'il 
\I " ·~·~ \I 

Ju ~11'11-:iil~'Vlfi~v:: hJtJ111vfo-:i1uriel'1~1-:i1 u-:i1'il'1u "1~el~11'11-:ii1~'Vlfii-:i"1CJ'il-:i1u L'i1CJ1llnm um "1tJ'l 1 um1'1Jel 
\I \I , , 

'1J El1CJm CJ~n 1n11 vun11~-Su'11-:iv ::~ 1 Luu m1~'il ~-:i Lfl~el'l"1l.J1 CJ fl1'Ufll.J m1v11v11 ~'1 n~el-:imu~1u ml.I fii'.lel , -~Ill~ 'U , 'U " 

Lfl~el'l"1l.J1CJfl1'U fll.J f111v11v1 L 'U'l1U riel'1~1'l 'l1U\j1C\J:: LL'1 ::-:i1uti11.:i'S'n"l!t1'Vl1'l"1'11'l LL~U~U (i1U1fll.J l!lctb(j)) 
" " .. 

'1Jel'l ml.Jvn.:i"1m-:i Vl-:iu~fo'11-:i 1lli1~'Vl5L~ CJf1~el.:ifi1L~CJmCJ L'il., L uel.:iv1nmru~-:in~11v1n~11~1-:i 
" I " 

m n ml.lvn-:i"1m-:i~-:ii1m1l.J'1°1L\Ju~v::~el-:ii1Lfl~el'l"1l.J1CJfl1'Ufll.Jf111v11v1'1'U~el1 tl~n ~-Su~1-:i 
' " v::~el'l~'ilml.J1'Vl'i!LL 'VlU 1 ~fl1u~1U'1f1~el-:i 1'11CJ~'S'u~1-:iL \Ju~fo~'il'llel'Ufi11 '1i'~1CJ L 'Umrud~.:i~u iju::Ju ~-Su~1-:i 

\I \I " \I 

v:: hii1~'Vlfia-:il.Jelu-:i1uLL'1::L un~1CJfi1-:i1ua1u~m~el 1u-:i1'il~el1 tJ 
bn.'11 mru~~'S'u~1-:i1ll'11mwa-:il.Jel'UU1EJLL'1teltlmruv11v1 \J11l.J'li'el l!J .'11 hi'fl1u~1u1u1UL~l.J~U 

" ' 
~ClJ'\!1 "1~eliJ'uti''ilv1n1'U~LL~.:i1 ~L~l.Jvi1-:i1u ~-Su~1-:iv::~el'lL~CJfi1tl-Su1 ~~11.:i~1-:i1 u il111~11ua:: .... . :: ... .... tJ1'Vl 

(~el CJ'1:: o. l!Jct '1Jel'l11fl1fl 1'l1U'U~"111 f111v11v11 m::l-111.:i f111riel'1~ 1-:J) fi-:i1u~~fo~1.:ia.:il.JeltJ~tlmruv11v1 
\J11l.J'li'el l!J.'11 1~fl1'U~1U 

bll.Ci'. 1tlLLuum1~'il~-:ii11mL'1::eltlmruml.J fii'.lmfl~el'l"1l.J1CJfl1'Ufll.Jf111v11v11u.:i1uriel'11'1-:i -:i1u 
" , \I , 

\J1ru:: LL'1::-:i1uti11.:ifo~1'Vl1-:i"1'11'l LL~u~u (i1u1fll.J l!lctb(j)) '1Jel'l f11l.J'Vl1-:i"1'11'l L UUL Yl CJ-:Jl.J1\J11~1uLi1'el-:i~u 
~1"1-S'rn1uriel'1~1-:i '11l.J11'1tl1u 1 ~ ~'1el'ilfl~el'l ti'u'1mw~u~ riel '1~1-:i 1~ ml.lfl11l.J L "1l.J1t'1l.J ~-:idL vlel 1 ~~~cyv1 
~1U L'1U'Vl1'l~ el tj 1 ::l-111-:i m1ri el '1~1'li1fl11l.JU'1 el '1111 CJl.11 f1~U 

bll .ct 'Ii' el fl11l.JL'il 1 u fi 1l el Lfl ~el 'l"1l.J1 CJ fl1'U I'll.I f111v 11v 11u'l1 u ri el '111-:i 'l 1U, 11 ru:: LL '1:: 'l1U 
" ' ~ 

ti11-:i-Sn~1'V11'l"1'11'l LL~U~U (i1U1fll.J l!lctb(j)) '1Jel'l f11l.J'Vl1'l"1'11'l ~tLJ'il LLeJ'l ti'u'li'el fl11l.J\J11l.111 CJ'1:: L~ CJ'il LL'1:: 
' 

"1~f1 Lf1rue/i-:i1uu~m1 f111v11v1 L U1::"111'l f111riel'1~1'l L m '1i''li'elfl11l.J\J11l.J 11CJ'1:: L~CJ'il LL'1::"1~f1 Lf1C\Je/i.:J1U'U~"111 

m1v11v11 u1::"111-:i m1riel'1~1.:ii1'LL 'VlU 



Lt1m111u.'Uu..11mt1na11\h::n1'111A1~1..:i ~£1 ., • .,o 
11t1m1..:i1'Uu.a::L~t1'Ul'U~~fo~1..:i~t1..:ii'u~'1"1£1\JL'UA11i.i'li11'1unvdt1..:i'Ut1..:i..:i1'U~1..:i 

'Vl°illfl11i.IL~tl'Vl1 tlll1tJL \Jfl1'Vl'U'1L 1a1 
..a " ..a 

Lfl'U'VI eb - a'U.,/ /mcrb~ a..:i1'U'VI 

.,. mvlynTV!'U'1 m \J 
~fo~1..:i zj.:i1~v11'1cycy1~1.:inurm..JV11-:1V1'1"N '1::1Ji'v-:i~uth::n'Um1i.i'li11i;iunvdv-:i'!Jv-:i-:i1\J~1-:i 

..J 1 .J O 1 1 ' II ' tJ ., ., ., .J 1 II., II \J\1i.JL-:lfl'U '!JV1f11Vl'Ui;)fl1E.J 'U'rnEJ:H1'11 l.J'Uflt.ln11 \!) 'UU'1i;J'11n1'U'Vln'il.J'V11-:l'Vla1-:I i;J';iUl.JfJU-:11\J E.JnL1'U-:11'U 

111. mvl'U01'V!'L1'1 G> \J 

l!l .Cil -:11'Url'U'V11-:l~'U ( '1\J'U~'U ) 

l!l.l!l .:i1'U~1'V11-:1'1n~-:i 
" 

l!l .611 11-:i1::uiml1vthJi;i1i;i~m'Un11'l ( Concrete ) 

l!l .Ci'. 1 V1'1'V11-:i~n~-:i 

l!J .ct '11i;i.V1-:1V11-:1 LL'1:: '11i;J Fl m1::vn'U~1,Jij f111U fl-:! n'Un 11 ni;i L 'll1:: 

l!l.t> '11\;l~'Ul'i'i;i ( Back Slope ) vtllJij1111uv-:in'Um1ni;iL'll1:: 

l!l .~ -:11'Utl~m1qj1 

l!l.~ -:11'Utl'1n1Ji''U1,J 
" 

l!l .~ -:i1'U~L'1'ULi;JE.J1i~'llui;i11E.J~mLn1 E.Jm1'U~L'VlflTil.J'W'11'1~n(Thermoplastic) tl1::n'U l!l tJ 
l!J.CilO -:11'U'V11~~11 tJ 

m. mIDy01'V!Yf1 m tJ 

~tJmrum m 'Uf111~i;J~-:I 1 flYl1 LL'1-:!'1-J1-:i LL'1:: 1 fl'1cycy1'1J'111'11 E.JnL -J'UVl'1fli;J 1 flYl1 



Le>ml1'HL'U'Ul11meim11·n.J""I~n1Acs1f11~1-11 .Uei '>.&im 

L~v'Ult1mcsLa'Ue>LL~'Un1'I~1-111'U 
~ ... ~ 

La'll'VI eb - i'l'll&i/ /men>~ a-111'U'VI 

1 0 (.. ... ) ... ... ... ... 1 ~ ... ... ... rrn.1 'Ufl1'\/l'Ul'l'S~EJ~L1~1 ....... . <9lct'. ... . '1'U'Vl1 .... 1'U 'U'Ut11'1'11n1'U~ ·:J'U1lJ 'U'1C\!C\!1~'l"'U'11.:J 

'1~1'i'ei.:i~ l'lvi1 LL~'Ufl1'Svi1.:J1'U ri.:i 1 ~~11~1\I \Jl'S1'1'1el 'U LL~~ LL~'Un 11vi1.:i1'U 1'1.:i n~111'1el.:J1.lili'uFl11lJ L ~'U'llel'U\11 n 

~11~1.:iriB'U~.:J'1~~.:iiiBvi1nu 1.lil 
" 

LL~'Un1'Svi1\11'U'1~1'i'Cl.:J LL'1l'l\I~11'i''U~'U\Jl Cl'ULL~~'!l1.:i L 1~1~'1~vi1.:J1'ULL~~ ~11 EJn1'S\Jl1lJf1cy cy11 ~ 
Fl'S'Ul11'UoUl'l L\l'ULL~~L U'U 1. t.J1.lil 11'1EJ\11'U~\l'\/llJl'll1i'Cl.:i LL~1L'1~'1'U1\j'ScUfl1EJ1'Url1'\/l'Ul'lL1~1'1Jel.:Jf!cycy1 

1 'UmruiiF111lJ\i1 L tl'U l'1 B.:iufo LL~'Um'l"vi1.:i1'U 1 'U1~V1i1.:im1vi1.:i1'U ~fo~1.:il1i'B.:iL'1'UB LL~'Um1 

v\'1.:i1'U~U~'U 1 'VllJ LLri~l1~1\I L ~Cl 1-XF111lJL ~'U'llel'Unel'U'Vl f11'1~\I 
" ' 



... ~ d 
\111l.J~qjt\j1"1.:JLfl'IJ'Vl ...•......••......•...•...••.....•..•••...••...••.••...•.••..•.•..•......•..••.•.••. 

'V11.:J'Vlf11.:J'Vll.J1£1Lft'IJ ...................................................................................................................... . 

m~L un~1E.1Fl1..:J1'U~1'V11..:J IJi'ti..:ijji:J"n1~\Jl11"~tltJfl11l.JL~E.ltJ~~1'V11..:J (Surface Tolerance) ~1mfil~ti..:iijti 
1~fil11lJL~E.JtJ'lJti..:J~1'V11..:J'llii~~m ~'LI (Walking Profiler) L~E.1~1um1"~eJtJLL"t1Lfil~1t~'V11..:J1mm~1.1 

O ... 1 x dck- t I 1 ._, I.I Cli1 I ILi q 

~1un..:i1u'V11..:iV1"1..:i 'U'V'l'U'Vl'Vl Lfil~..:i m~.,Vl..:iti~ LL"t um~m1"1~"t\JleJ..:Jl.Jfil1~'1l'Ufil11l.J'll1'll~t~1n" 
" (International Roughness Index, IRI) ~..:iii 



., ti ....... ~ .. 
Lt1m111LL 'UU'Vl1mam111 1:m1ft11f\1man'Vl1t1'Un~ 'tlv &i.&icr 

'VIU.:iaa L~ij {I LL ~{I V'UV'U 0111 ~f\11lJ V'lJtJijlJ 1 m <ti Na ill.ti' Ntl'tltl .:i l 1 {1{11'lJNfllJ LLtlfl~a ~fl v'Un'iill 

..I 
'YI •• •..•••.•• •.... •• •. ..........••••..• •.•. .••. 

., ..I 
1'U'Yl ...................... ... ............................................... . 

L~€1\I LL~\l~\JfJ\Jfl1'S 1'1Xrn1lJV\JEJ€JlJ1 m-Uc..1~1>1Ji'ru'1'11 n L 'S\l\11\Jc.J'31lJ LL€1'31Yl'1l'il"1€1\Jn11'l 
4:11 II o .J 

L'SE.l\J c.J€11\J1tln1'SLL'!J1\l'Vl1\IV1'11\1'31\l'!J"1'Yl <9l 
\J 

~.:i~'1.:im~1t1 @. ~1L'U1V1'1!.:i~€1-S'tJ-s€1.:irn-s'1~'YltLUt1'Uii~tJl"li"1'1 :S1\J1\J <9l '!!~ 
' ' 

l!:>. ~1Lm1u€1'4C\!11'l'thtnm.Jn'1rn-sb.:i.:i1tJ (Rei'.) :S1tJ1'U <9l 'II~ 

" 1 " ~ "1 llQf 4 V II I.I I 0 '-' 1 tlclll 
~t1V1tJ.:i €JiltJtJtJ tJ'S'l!f'Vl/V11\l\1tJ'3!1'U'11n~ ...... ........ ..... .............. .. ... .. ..... ~ti .................. ... .. ... .. .. .... ......... ~lJ 

ei1tJ1'1vi1rn-sLL 'VltJ zj.:i L lltJL ~1'!J€1.:i 1-s.:i.:i1tJc..1'3ilJ LL€1'3!Yl'1l'il"1€1tJn~1>1 LL'1t 1~-S'tJ€1'4C\!11'l 1 '!Xtl-stn€JtJn'1rn-s1-s .:i.:i1tJ~ntlieJ.:imlJ 
., .. ., 1" .. 111 4 -.I II Ill Oct.I 111.i=t. -., ' 

n~V1mt1 '!J€JLL'1\lt1\Jt1'Ufl1'S Vli"111lJt1'Ut1€JlJ VI U'S'l!f'Yl/V11.:i\1'U'311'U'11n~ . ... .. . .... . ....... .. .. . . .. .. . .. . . ...... . . . .. '!!c.J'11>1flru'f1'11n 
"l° ,.Qj' cal di a.I 111 -..I U I ... 4j' Cit Qj .J,,J I.I b 'S \l\11'U c..1'31 lJLL €1"' TI" (Jl i"1 €1\J m (Jl LL'1t tl\J tl'U '1 t VI fl1 'S'31'UtJ "''4'U'1~"'\Iti1\1 LL €1 "'TI" (Jl i"1 €1 \Jn 'S (Jl LL'1t \11\J €1 \J 1'VI Lf1 tl1'!J €1 \I 

d 111 Q IV II I.I I 0 '-' tat 0 er, 1 I II II o 
L 'V'4€1 VI U'S'l!f'Yl/'Vl1\l\1\J'311'U'11f1~ ... ... ...... .... .. .. ....... .. ...... . ...... ... '!! 'Ufl1'SVl1L 'U\Jfl1'S i"l'S\lfl1'S\11\Jf1€1'31'S1\l/\11\J'11\ILVllJ1'Yl1 

fl1'S ...................... ............ ........ ....... l'l1lJLL tJtJLL '!J1\l'Yl1\IVl"1\I .. ...... ..... ...... .... ... ......... ru 'Yl1\IVl'11\IVllJ1tlL'1'!J .................. . 

' ' " tJl€1\J ..................................... ...... ... 'StV111\I f1lJ . ... .. .......... ....... ....... ... .. ... .......... .. tJl'1€JmttltL1'11f11'S f1 €1'31'S1\l'!J€1\I 

l1"1 -s .:i n1 -s~.:in~11~1.:itlitJ 

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

~iiei1'U1'1vi1rn-sLL 'Yl'Uu~i;-'Yl / 'IX1.:i'IX'U'11tJ:S1 n~ 
\J ' 



Lam111LL'U'Ul11mana11tl1::m~11f11~L~n'Vl·rnilna ~a .,,.,er 

LL 'U'U LLa~.:iLL~'lJ~~~.:i 11.:i.:i1'U~a11 LLtiaWi'l lPl fl tl'Un191 LLi'I:: Ltl'lJ'V11.:i'lJ'Uft.:i"1n11.:i.:i1'U~a11 LLtiaWi'llPl fl tl\Jn191 il.:i ~.:i na1.:i 

'llti.:i 1fl1.:im1riaa~1.:i 

.... d 
i11VIU'Vl 

Gl . 
0 I .J ~ 
911LL~\J.:JV1\JM Plant Vli'I . ___ n:u. ___ offset ___ n:u . 

~n~ _ ____ _ (Latitude, Longitude) 
l!>. 

~1Lmtl.:in.:imn.:inu VJ". n:u. ---- ------

'11 . 
~n~ (Latitude, Longitude) 

L~'UV1W1J'U'1.:i '11fl Plant ii.:in.:inm.:iw1hn'U 

vm. fl:U . 

Vl" . fl:U. - Vl" . fl:U . 

Vl" . n:u. - Vl" . fl:U . 

Vl" . fl:U . - Vl" . fl:U . 

Vl" . fl:U . - Vl" . fl:U. 



\J11l1Lt1m11-au.'Uu..11me:inm-ath'::n1~-a1fl1~1.:i .Ue:i .,,., b 

-a1va::Lilt.1~~~nmruttim-aVi~1-aru1LU'U~'tl1~~ruai.i,ml'Um-aLa'Ue:i-a1A1.:i1'Uti11.:i'Vl1.:i 
.J ., .J 

L'1'1J'Vl eb - a'll<il/ /l!:><fi:>P1 '1.:ITU'Vl 

(i). ~ La'Uei11F11~1~1um11'1~ L~t:Jn 1 ~vi1ar1Jr1J1n'l.Jn'nJ'Vl1.:iV1a'N hhna.:i'U1lJ1 'UarlJ rlJ1mEJ1 'U1tEJt na1 mo 1'U 

U'U ~.:! LL~1'U~'VIU1EJ.:!1'UL~1'11 v.:1.:11'\.Jij'VliJ.:i~ v LL~.:! L ~'Vl11'U 

l!l. 1'Umru~~1u~1.:i hlL.U1~1Lii'Umw1EJ1'U1tEJtL1a1~V1-tl1EJ.:i1'UL~1'1Jei.:i.:i1'Un1V1'U~ LL\JlLlJLn'U Gno 1'U iru~.:iLL~ 
1'UL~lJl'i''UmlJaqJqJ1 1~ EJii1~ L u'Um1lJ~~'1Jei.:iV1-U1 EJ.:11'\.JL ~1'1Jei.:i.:i1'U 

m. ~1u~1.:i~ ri1~.:ivi1.:i 1'\.J el~ LL'1t.:!1'UiT'UVllJ ~ anin 11 LL"1 LL~ el.:! 1,J LL"1 La~\l L~EJ 1,Jij L 'Vl\Jl eJ'UalJFl11 \It 1,Jij~'Vl~La'Uv 
~ ~ ·~·~ ~ 

··~·Jt·. ...i .J .. :; ' " .. ,!/ 'l ., 'l " .,j " .. 'l 11Fl1 U!J.LI.Y. LlJeJ.:11'\.J'Vl L 'Vl'1el'U'UF11~11'1t LL'11 La1'1\J11lJ '1fl!f1!1 b 'UL1'11el'U bn'1 LL'1tc.J'1.:11'U'VlLL'11 La1'1 b'U'lJC\Jt 

i!'Ul'i'ei.:i1lJueiEJn-:l1 ~o % 'llv.:i.:i1'U~Fl1~i1'1tvi1'1~.:i 
a::. mEJ L 'U1t EJtL 1a11'ui.Jw n'Ut:.i'1.:11'U ~1u~1.:i 1,J L .V1~1 L ii'Um1'lieilJ LL'lllJ~.:irieia~1.:i~'li11~unvdei.:i'lJei.:i.:i1'U 

~ . 
111EJ L 'U1tEJt L1'11\J11lJ~~11~1.:i n1'Vl'U~ 1~m U'UFl11lJ~~'lJeJ.:!~1'u~1.:i (l ~i.Jni.m1J11lJ LL 'U1'Vl1.:I \J11lJ'VIU.:l~v 

~ ~ ~ 
-- .J .,.J !:) ...i .1 .. ~ ' 

n1lJ"1 tll~lJ\Jl L'1'1J'Vl alJ'Vl .<il/ cfml!J '1.:11'U'Vl '1l<il '1.:l'Vl1FllJ l!:>cfa:'.~ L 1v.:ILL 'U1'Vl1.:I u!)'U\Jl b 'Un11'1lvlJLL'lllJ 

~.:irieia~1.:i~'li11~u nvdei.:i'lJei.:i.:i1'Urieia~1.:i LLatu11.:i'Vl1.:i mEJ L 'U1tEJt L 1a1foi.J1t n'Ut:.ia.:i1'U1J11lJ~n1V1'U~ • • 
1 'Uafl!f1!1) 
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