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"" (i) . l.11"111l.lr11l.111~\911l.lnDV1l.l1v 

h 1~LU'U'Ul"ll"l(l;lJ(l::mti , 

I I • 1 d II I I/ 

ct. 1l.I L U'U'Ul"ll"l(lG/i\I e:i v'i::m1.:i~ m::fomw'U'Um'1t.1BV1~eivi1'1ruru1nuV1w v.:i1'U'U e:i.:i-r~ 11 
, '\J \J "" ~ 

I d II I 1 I ' II d 
-u11"1 'i11 Lu e:i\1'11 n L uut:Jml.lt:J1'U Lnru'Ylm'iu1::: Lll'Ut:J(lfl11u flml\11'U'UeJ\lt:Ju1:: ne:ium1~1l.11:: L -u vu 'V1 

'U dJ 'U 

-r~l.l'U\91 ~11 n11m::'V111\I fl1'il"l~.:J fl1Vl'U\i1\9l 1l.l~U'i:::fl1f'f LC.JV LL '\Al~1 m::uu Ll"l~B~1 tJ'111'1'UL 'Vl f'f'U e:i.:i ml.JU ru'ii 
~ u 



~. LU'UU~Uflfl~~i1en~~-ru~1 -N1'U~'th~m~11A1~L~nvm1-Un~~.:in~11 , " 
~. 1~L U'U~i1~m.h~ 1v'llu~1:1Jn'Unu~~'U;ei L?l'Uei11A111v~'U~ L ;1~'U;ei L?l'UeJ 1 ~LLn m:iJ 

" " 

eJ'U L U'U m1eLJ'~'lJ11.:i m1 LL ~.:i<LJ'm1A1 ei ~1.:i L U'U511l.l L 'Un11i..h~ m~11m~ L~n-v1 1ei'Lln~A~.:id 

ci. 1~L U'U~1;-rrnein~'Vl~vt~eim1:1J~:1Jn'U zj.:ien'1uij L?lu 1~vei:iJ~'Ul311~ 1 'Vlv L 1'ULL~-r!m~'lleJ\I 
t.l.d II II I ' tJ' I I ti 

~ V'U'llel L?l'Uel 1~i1rl1~\l?I~~ LB fl~'VlfiLL~ ~fl11lJfllJn'UL '1l'U11U'U " , 
I.I I t.I LI tJ .J ti I I.I I SI 

&io . ~ ~'U'll m?l'Uei viei.:i L U'U~u1~ neium1'Vl'li'UV1~ Lu V'U.:J1'U nei?111.:1?11'lJ1 .:i1'Unuaca1.:iV11.:i 
" " 

ti ' d I ti I I/ I 

bb'1::a::vn'U~bfl~ it.1~bfl~ tJ'j::l.fl'Vl'Vl~mnru'1f'lrum..1i1~Lnw1::u'U ei 'Vl~u .:i1t.1mJa'j1.:J'Vl1.:i h1t.1mm11 

.fft.1 m tJ'j::l.fl'Vl'Vl~mnrusti~rua3..1iJ~Lnw1::~'U ei 11num:iJuqi~nm.:i (mruAru::n'fi:1Jf11'fi1A1n~1.:i1; 

iJ ):: fl1Pl ri1vt'U~ 1 ~\11'Url eJ?l;1\1?11'1J11r'U;eJ\l~'U'Vl:: L UV'U~U):: m111 nu mlJUru~nm.:i) 
" u 

n'1fl1)~1lJA1~~'U;el L?l'Uel ~L ;1~1lJA1Vl m1V'1::;ei.:ii1 fl W?ll.JU~fl1Un1'UV11lJ L~el'U 1 'll~ 
'U , ' 

ri1vt'U~ 111 'ULein?111L :Vru'll1'U L 1'ULL~1 'Umrun'1n1ca~1l.JA1~i1;eivin"1.:i1::vi11.:i~L ;1~1:1JA1ri1vi'U~ 1 ~~L ;1~1l.J 
u 'U " 

L~ V1 L U'U~~\11'U nm1;1\l'lJeJ\I n'1 fl1)~1lJA1~~'U;eJ L?l'Uel 

n 1ru~; eivi n~.:i1::vi11.:i ~L ;1~1:1JA1ri1vt'U~1 ~;L ;1~1:1JA111v1~11vvi~.:i L u'U;L ;1~1:1JA1 
'U " " 

v d 
vi1:1J?1ru ru1m n m1~ L 'lJ111:1JA111 v eJ'U'Vl m1 v 

""u " , 

ii '1 mca~1l.JA1~~'U;eJ L?l'Uei ;L ;1~1l.JA1vt~ f1'1 ::;ei.:i L U'U;u1:: neiu m1 .:i1'U nei?1;1.:i?11'1J1~ 
'U " 

1;~'U'Vl::Luv'W11num:1Juqi~nm.:i 

&il!:J. ~ ~'U;m?l'Uei;ei.:i~.:i'Vl::L uv'W~i1;eilJ~11n;ei.:iA1un1'U 1 'U1::uu~~~ei~~~1.:imfl-rfj;1v 
\J \I \J a 

~L~f1'Vl1eJUf1~ (Electronic Government Procurement : e-GP) 'lleJ\lmlJUqJ~nm.:i 
t.I I ti t.I 

et ci .Q. Cilo Ql<Ciil 

&irn. ~V'U'llelb?l'UeJV!eJ\llJlJ~fl1?1'Vl6'lleJ\lf1'1fl11 ~\l'U 
" 'U , 

(&>) mru;~'U;elb'1'Um U'U{j~Ul°ll°l ~~~~~\l~'UV11l.J f1f1VllJ1EJ1 Vl EJzj\11;\JVJVl:: Lu EJ'ULn'U 
" , ':..! 

n11 &) ;j ;eJ\li1~~A1~'Vl5'lJeJ\ln'1fl1) '11fl~~~1\l)::vt11.:i~'U'Vl-r~~~'Vlfi~n;1vvtd~'U~'Vl6 ~U11f1!) L 'U \I ULL?l~\I 
.J LI I SI I ti I d ti 

fj1'U::m1L~'U ·11i1 m1m1'1-rmei.:i LL~1 611.:i '1:: \l'leJ\I LL?l~.:i m L U'Um n &i u?1~'Vl1 v n eJ'Ul'UV'U'll m?l'UeJ ... , 

(lv) mru~~'U;eib?l'UeibU'UU~~flfl~~~~~\l~'U\111lJf1.!)vtlJ1V1'Vlv zj.:if!.:il~i1m111v.:i1'U 
\IU LL?l~\lfj1'U:: fl1) L~'U nu mlJW\ilJ'U161n'1 fl1)A1 L ~~'111W1 fl11n1Vl'U~lJ~A1'1JeJ\l'Vl'U'1~'Vl:: Lu V'U 1~ v ~~'U;el 

d.I , " , " 



('11) ~1V!1'Ufl1i'1Vl~el'1Vl;1\lf1 ~\IV!~\l~lJ'NL1'ULfl'U ctoo,ooo U1Yl~'WhJ mru;~'U;el 
" 

L'1'WmU'WUAA'15iilJV11 LVlf.JYl'11iru1'11flV!U\l~el1'mel\IUru~L1'W~1fl 1~Ln'W ~o 1'Wnel'W1'W~'W;m'1'Wel LVlf.l , u 

\I U1.h~lJ1t:U'llel\l Lf1i\lfl1iV!~eli1f.Jfl1i~~'W;m'1'Wel 1 'WA~\l,j'U (~'WLzjel~5'U1f11ifl1f.J 1 'Wi.Ji~ L Ylf'f V!~elU~~YlL1'U 

Yl'UV!~elU~~Yl L1'WYl'UV!~ flY11''Wv~1;-rUel'UUJ1"11 ~Ui~ flelU fl'1 fl1iL1'WYl'U L ~el fl1i'W1 ru'lJ v LL'1~Ui~ fl elU5ifl'1 , , , u , , 

~1Ui~ n'U"11lJUi~fl1 f'f '!Jel\15'U1f11i LL ~\Ii.Ji~ L Ylf'f 1 Yl f.J "11lJi1 f.JzjelU~~Yl L1'WYl'U~5'U1f11iLL ~\Ii.Ji~ L Ylf'f 1 Yl f.JLL ~\I , 

Li f.J 'U 1 ~Yli1U LVl f.Jtl'11it:U1'11 fl f.JelVlL1'WT'JlJ'lJel\11\I L1'W~'UL zjel~~1U fl\11'U 1vi~1'mel\I V!~el~~1Ufl \1 1'W'11'll 1 
1'mel\I (mru1;-rulJeluei1'U1'1'11fl'11i1fl\11'W 1 viru) zj\lelelfl 1 ~Lbn;~'W;m'1'Wel 'Llu~\11'W~'W;m'1'Wel 1~Ln'W ~o 

., " 
1'W) 

(ct) mru!Jl1lJ (@) - (Ci'.) f.Jflb1'U~1'v11'umru~\l~el1ud 

(ct.@) mru~~~'W;m'1'Umu'U'v1~1f.J\11'U'lJel\11'~ " ~ 

(ct. l!:i) tl~uf1f1'1~'1vi~\l~'U!Jl1lJfl f1'vjlJ1f.J1 Yl f.J~ el vi~'v111\I mi~'U~ n'1fl1i"11lJ , d.J \J \J 

'Wi~i1'llUt1Jti!~;lJ'1~'11f.l (tJuu~ @o) -w.f'f . l!:i<tt>@ 

(ct.'11) \11'W~1\lrlel'1;1\I ~mlJUflJ~flm\11;~'WYl~btfo'W~Ui~flelUfl1i\11'Unel'1;1\I 
LI I.I I I.I I I ti SI I II ..,J 

LL'11 LL'1 ~ \11 'W '11\1 fl el"' i1 'IVivrm f.l \11 'W'll el\1-r~ 1viiJ fl 1i-;Jvivi1 u ru~ e..ii.J i~ fl elU mi \11'WflelG'fi1 \1Yli1 A ru G'f lJ~ 
""' " \J , 

L ;:rel\l;'U 11LL;1 rlel'Ul'U~'Wi~i1'lJU ruru~ fl1i'1Vl~el'1Vl;1\I LL'1~ fl1iU~V!1i~G'f Vlfl1F11'~i1e..i'11 ;U\ll°lU 
'LI v , .ti 

@Ci'.. ~~'W;mG'f'Wel;el\lffi i\l\11'We.JG'flJLLelG'IW'1~Ael'Wfl~"1 V!~el 1 i\l\11'We.JG'flJLLelG'IW'1~Ael'Wfl~"1 
" 

bbUULA~el'W~ (Mobile Asphalt Concrete Plant) ~el~1'WG'ffl1'W'W;ellJ1;\11'W zj\l;el\ILU'U b\l\11'U~LL~\IL~lJ 

Ui~flelU fl '1fl1iLL;1 LL'1~;el\ILL 'WU~1b 'W11 Uel'WUJ1"1Ui~flelUfl'1fl1i h\l\11'W (LL uu i. \I .Ci'.) '11 flml.l h\l\11'W , u 

el"1'11'v1fliilJ'llel\l~~'W;mG'f'Wel ~\ldLelfl'11i~\lfl~11;el\11~'v1lJVleJ1f.l '1flf.lflb~fl '1rn~,\l~fl 1; vr~m ~fl'1el'W V!~el 
, \I , \I \I 

1J I ti I ti ' ' d I/ L' 
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" , u 

' .... c::: ' .... 
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@ct. ;~'t.l;mm..1ei;eJ\lbb'1~\lbbe.J'W~ ~~\IL i\l.:J1't.le.JG'flJ bbeJG'!Wn~rleJ't.lfl~lll bL'1~L~'t.IY11.:J'lJ't.l~.:J 
" 

'11 fl 1 i\l \1 1'U e..i G'flJbLei'1w'1~Aei'Ufl~111 ~.:iM.:iflm.:i'lJei.:i 1Ai.:ifl1inei'1;1.:i 1~f.J 1 ~1 ;i~f.J~Yl1\l'lJ'U~.:i bu~f.J~1'Ue..iG'flJ 



~'1'U 1'1'111l1'Hl~11tJ'1~ LBtJ(>) 1;~L l'U 1'lf~ www.doh.go.th Vl~eJ www. gprocurement. go. 

th Vl~eJ'1eJ'Ufl11J'V11\l 1 'VlWlW~VllJ1tJL'1'1J or:fo:'.'11C9lC9lGfoo ~el C9lC9lct 1 'LI1'ULL'1~L1'1111'1Jn11 

~'1'U 1 '1;e:J\I n11'V111'U11 tJ'1~ LB tJ(') L ~l.J L~l.J b~ ff) tl'U'1fl1'U~Vl~eJ~1\111tJ'1~ LB tJ(')'lJ eJ'U L 'lJ{?l'lJeJ\I 
" 

SI .J I ' 

\11'U~\l 1Fi1\lm11 '\.J1(')'1t1um11111f!'\I m11'Vl1\IV1m\11(')mL'll1\l'Vl1\IVlm\1'1\1'1l'11'Vl C9) C-J1'U'V11\l~L1l'1 

doh 151 l@doh.go.th vi~ei~eJ\l'Vl1\lm11~m11u'l)~nm\ln1vi'U(')fl1tJ 1 'LI1'U~ mo Ll.l~1tJ'U l!'.>ctblri 1(>)tJm11 

'Vl1\IVl'11\I 1(')mL'll1\l'Vl 1 \IVlm\1'1\1'1lm~ C9l'1~~LL'1\111tJ'1~L~tJ(')t'l\I n~11~1'U'V11\I Ll'U 1'lf~ www.doh.go.th Lb'1~ 

www.gprocurement.go.th 1'LI1'U~ mo Ll.l~1tJ'U l!:lctb~ 

\11'U(?l11JtJ1~mP!tJ1~m(')111°11~1\1;1tJlfitJ1~m(')11mBL~n'V11ffun~ (e-bidding) d 

fJ\11~1;-ru~(')'111b~'U\IUU1~1J1ru11tJ~1tJU1~'11u w .Pl. l!'.lctblri 

ei~\I m1~(>)~eJV1~ei m1~(')~1\IA~\ld '1~~ m1'1\l'U1111 'U'1'l)'l)1Vl~ei~ei(?l n'1\I b U'UVIU\l~ei 1; ~ei 

Ldeiw1~11'1JU'lJ'lJ~\lutJ1~111ru11tJ~1tJtJ1~.J1u\lutJwmru w.Pl . l!:lctblrl ~C-J'11 ;u\IA'u LL'1~ 1;-ru~(')'111L~'U 

\l'UU1~111ru11 tJ~1 tJtJ1~.J1u\lutJ1~111 ru w. Pl . l!:lctblrl '11 n'11i1 n\lutJ1~111ruLL;1 LL'1~ mru~viu1 tJ\11'U'll ei\11'\i ... 

0 ..i 
C-JeJ1'U1tJn11bb '1J1\l'Vl1\IVl'11\1'1\1'1J'11'Vl C9) 

" 



d ~ d 
L'1'1JV1 eb - ?I'll@/ lv~ /lvctb~ '1-:JTUVl lvri L:IJ~1ffU lvctb~ 

fi"Jm1:1J'U'HU~ lfl1-:!'1i1VV11-:JVlffNLzj8:1J lv-:11~Vl11-:J.fl1fl Vl1-:JVlffJ-:JVl:IJ1VL'1'1J ~ ~V'l.Jfl1'Ufl:IJ @~olv 
v ' 

0 ., tfhnru ~l1~'\.J 
.,; 'Vlt.btl \11111 m VI~ 
Vl 11f.ln1"j .:!1'U 

(9) -:J1'U'1J~t1~1Vl1-:JL~:IJ ~n er 611:1.J.(MILLING OF EXISTING v rnri,brno.oo ~1 . :IJ. 

ASPHALT CONCRETE SURFACE) 

lv -:!1'U'll~1?1~1Vl1-:JL~:IJ ~n @o 611:1.J.(MILLING OF EXISTING ~,~crcr.oo ~1.:IJ . v 

ASPHALT CONCRETE SURFACE) 

rn lv.lv(ct)-:J1'U'1J~'U~L1n.t~'UB8'U(LOYn~-:i1'U'1J~)(SOFT MATERIAL @,ct~@.00 i;'l'U .:IJ. ' , 
EXCAVATION) (EXCAVATION ONLY) 

,, 
~ rn.lv(@) -:!1'U-rl'UV11-:Ji1'Ufl'ln (CRUSHED ROCK SOIL @,ct~@.00 i;'l'U .:IJ . 

AGGREGATE TYPE BASE) 

er ~.@(@) -:!1'U'11~LL8?1Vl'1~LY11:1J lflVl (PRIME COAT) ~,~crcr.oo ~';i.:IJ . 

b ~.@(lv) -:!1'U'11~LL8?1Vl'1~ LLVlfl lflVl (TACK COAT) ~~,~~~.00 ~';i.:IJ. 

~.~(@) ~1'UU1''U';i~vi'u~1mLv?!Yl'1~fleJ'Un~~ (ASPHALT 
., 

~ (9)~. 00 ~'U 

CONCRETE LEVELLING COURSE) 

~ 

,, 
~. ~(rn) -:J1'UoU'U';i8-:J~1Vl1-:JLLB?IVl'1~fleJ'Un~~ Vl'U1 er 611:1.J. @ct,~@0.00 ~';i.:IJ. 

(ASPHALT CONCRETE BINDER COURSE er CM. THICK ) 

ri ~.~(b)-:J1'Ul:IJ~1'V'Jl'fov?tVl'1~fleJ'Un~~ Vl'U1 er 611:1.J . (MODIFIED rnri,brno.oo ~';i.:IJ. 

ASPHALT CONCRETE er CM. THICK) 

(9)0 b.@cf(lv) L~'U'OJ';i1'0J';i'1lU~ THERMOPLASTIC PAINT ~LVl~v-:i cr~cr.oo ~';i.:IJ. 

(THERMOPLASTIC PAINT (YELLOW)) 

(9) (9) b .@cf(lv) L~'U'OJ';i1'0J';i'1lU~ THERMOPLASTIC PAINT ~'1J11 ~~0.00 ~';i.:IJ. 

(THERMOPLASTIC PAINT (WHITE)) 
' 

@lv ~. -:11u~' Yln1';i Lfl~ 8-:JVl:IJ1 V'OJ11'0J';i';i~Vl11-:i n1';irl a?t11-:i (TRAFFIC (9).00 LVl:IJ1 

MANAGEMENT DURING CONSTRUCTION ) ' 'OJ1tl 

@. f11 v1'U';i~V1-J1-:i Fifa L:IJ~ ';i~ n1V1'U~ 11 m:IJ';i1t1'1~ L5 V~oLJ1-:J~'U ~11~1-:iii~VlCT~'OJ~ n1Vl'U~ 1 l-1' 
v 

~1 L U'Un11 1'Ll\;leJ'U1~ n11-:1L vh 1~ Vl~m 1'Ll\;leJ'\.J 1~ V1~m~:1J\;)eJ'\.J~'\.JVl~eJ\;)eJ'Utlmv~1:1Jfl11:1J'1'1L U'\.Jf11V 1 'Ll 

';i~V~ h1Lfi'U~1'U'1~ er fi1m:1Jm L~a 1V1'1~tJ~:1J1ru-:11"U~1:1J~n1V1'U~ Ht 'UU';i~ml31ouud 
iv . n1v 1 "Un1V1'U~ @er 1'Ll -Uuti'~-;;i1n1'"Ui;i-:im:1J 1 'Ll~qiqi1 ~-ru~1-:i-;;i~~a-:i L?t'UmLi:mm';i~1 L u"U-:11'U 

(Progress Chart) l~VLL?f~-:J~'U~el'U'1Jel-:Jn1';ivl1-:11'U LL'1~n1Vl'U~ nmm ~ 'Un1';ivl1-:11'U'1Jel-:J-:11'Ul'i1-:J 1 1 ~LL~1 
L?f~'OJ~1:1J~runn 1 ~~11~1-:J~"j1'0J?tvu LL'1~ L-M'U'1lv'UbLtmvi'-:in~111Piei 1 tJ ., ., v 

• 



-~-

~v11hi''1~\l1 tJ?t'U1l.J m'1L ~l.J~'UV1~v'11il'1\ILLl'iv CJ 1 tJ1\lb~'U\l'UU';i~l.J1ru 
\J 

ct. V11flfl 1';iufiu~\11'U tlJ b utJ 1 uml.J~ qiqi1 bb'1 ~ bbi:.J'U fl1';i~1 b il'U\11'1.J '1 ~~1 b il'U fl1';iY1'11';iru1b utJ~'lJ11il 

rl rum.J'U1l1 'U fl1';j b?f'U v';i11°11\11'1.J n v?f ~1\1'1Jv\I fl';il.J'Vl1\IV1'11\I 
' 

l..11 1'1 ';i'11'U fl';il.J'Vl1\IV1'11\I ... 
b . tJ f LJ~ 1 \1'1 ~ ~ v\l LlJ b v 1\11tJ~\IV1l.JlilV1~v'U1\l?i1tJ Lb~ \ltl ';i~ fl1 f'lii1 tJ ~1'1-111\1~fl111 BV1~-:i Llil CJ 1lJ1~f 'U 

'\J 

m1lJ ~'UCJvlJ b U'UV1tJ\I ~ v'11fltf11~ 1\1 
'\J 

~ . ~1 '1 1';ivl1\11'U'llv\ltffLJ~1\lmlJtJ-;j~fl1fi'ld bum V11'11 ~'Urlrl'1.f11CJ'U vfl 1~fori11l.Jb~CJV11CJ~1m V11'1 
\J , , .. 

'1 ~ bi'.Jlil V1~Vb V1~11il nvi 1lJ bb'1~fl';il.J'Vl1\IV1'11 \I~ v\I b~ CJ ~1~'1.J 1 V1l.J'Vl lil bb 'Vl'U bb'1~ ~11oU~1CJ~'U11 tJ b ~ v rl11l.J 
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1 'UriiJmfl~a.:iVlm tJfl1'Ufll.1011\111\111 'U.:i1'U na'1!~1\I \11'\.JtJ 1 ru~ bb'1~\11'UU11 .:if n~1Vl1\IVl'11\I bb~'U ~'U (iJ'U1fll.l " , " , 
lvct'b<9l) '1JB\101l.!Vl1\IVl'11\I fia11~fo'11\lvJ1\11'U 1 'U\11YJJ'U hJrio~B\IVl1l.l«ruru1 erfo'11.:i hliJ~Vl6~\ll.leJ'U\11'U\11Yl 

\J \J "'"' \I 

J'U ~11'11.:iil~Vl6~\I~ hJV111\l-rrn1'Una'11~1.:i 1 'U.:i1YJJ'U V1~aer11'11.:iiJ~VJ6i.:ivitiYJ.:i1'U 1YJv hmm lJ'Ub VIVI 1 'U011'1Je:i 
\I \I , , 

'1Jti1 vm v'1ru n 11 \l'U 011er-ru'11.:i\1~~1b'Ll'U011~YJ~.:i bfl~a.:ivimv fl1'Ufll.1011\111\111 ~ri n~e:i.:ifl1tJ()'1'UV11l.l riile:i 
'\ CLIO~ '\J , \I \J 

bfl~e:i.:ivimtifl1'Ufll.l 011\111\111 'U.:i1'U ne:i'1!~1.:i .:i1'Uu1ru~ Lrn ~.:i 1'Uu11.:i-ro~1VJ1.:iV1'11.:i bb~'U~'U (iJ'U1fll.l bctb<9l) 
' " ' 

'1JB\I 01l.!Vl1\IVl'11\I ~.:i.Q'erf u'11.:i hJiJ ~Vl6b~tJ O~B\IA1 b~ tJVl1tJ1YJ 6) b ~ B\1\11 omru~.:i ofi 11\11ner11'11\1 
" I " 

Vl1n 01l.!Vl1\IVl'11\I ~.:iilm1l.!'11 b U'U~\I~ ~e:i.:iil bfl~B\IVllJ 1tJfld'U fll.J 011\111\11,r'U~ eJ 1 tJ Bn er-rtJ '11.:i , " 
\l~~a\l~YJVl1l.11VlYlbb Vl'U 1 ~fl1tJ()'1'Ufln~a\I LYltier-ru'11.:i b U'U~fo~YJ'1JB'UA11-ff~1tJ1 'Umrud~.:ii'U lJt:i~J'U er-ru'11.:i 

\I \I \I \I 

\I~ hiil~Vl6~.:il.le:iu.:i1mb'1~ b uo~1vri1.:i1'U~1'U~b vi~a 1'U.:i1YJ~a 1 u 

rn.rn mru~er-ru'11.:i1l.i~1l.111'1~\ll.leluiJ1mL'1~e:iumru\111\11 V11lJ.LJ'el b.rn 1vi'fl1tJ()1'U 1 'Wi''Ub~l-l~'U " , 

(~el ti'1~ o. bet '1Jel.:i11fl1ri1.:i1'UU~V111011\111\111 m~vi11.:io11ne:i~~1.:i) ~.:ii''U~erfo'11.:i~.:ilJe:iue:iu mru\111\11 
" ' 

II 111 II 
Vl1l.1'1JB b.rn Ylfl1'Ufld'U 

rn.~ 1Ubb uu011~YJ~.:i{hmb'1~atJ mruml.l riilmfl~B\IVlm tJ fl1'Ufll.1011\111\111 'U.:i1'U ne:i'11f 1.:i \11'\.J 
\I , \I , 

u1ru~ bb'1~\11'Uu11 .:if n~1VJ1\IV1'11\I bb~'U~'U (iJ'U1fllJ b<t'b<9l) '1JB\lf11l.!Vl1\IVl'11\I b U'Ub ~ti.:imm'51'Ub tre:i.:i~'U 
" ' ~ 

'11Vlf'U\11'Ufle:J'11~1\I '111l.111f1Ufo 1 ~ ~~BYlfl~ a.:i nu~m'W~'U~ne:i~~1.:i 1~mlJfl11lJ b Vlm~~lJ ~\l.Qb ~el 1 ~er«ru\11 
" "' 

~1'Ub~'UVl1\l~e:i~1~vi11.:i011ne:i~~1.:iilfl11lJu'1e:iYJ.tltilJ1o~'U 
'U 

rn . er .LJ elfl11l.l 1YJ 1 'U ri iJ mfl ~e:i .:ivim tJfl1'U fllJ o 11\111\111 'U.:i1'U n e:i '11~1 .:i \11'\.J u 1ru~ bb'1 ~ \11'\.J 
'U , " 

U1~\lf 0~1Vl1\IVl'11\I bb~'U ~'U (iJ'UlfllJ bct'b<9l) '1JB\lf11lJVl1\IVl'11\I ~oLJYlbbEJ\ltltJoUe:Jfl11lJVl1l.111 tJ{j~ bB tJYlbb{l~ 
VI~ n bn rusn\l 1'U'U~Vl11011\111\l 11'U1~Vll 1\I 011 na '11f 1\1 1 VIL i-if e:i fl11l.l VI 1l.l 11 tJ{l ~ bB tJ Yl bb{l ~VI~ n bn rusn\11'\.JtJ ~Vl11 

011\111\111 'U1~Vl11\1011fle:J'11~1\ldbb Vl'U 



bvm'l1'Hb'IJ'U~1EHvm'l1'5U'i~n1~'51rl1\)1.:i .,je:i @.@O 

-a1vm-a.:i1'1Jbb~~b~v'Lll'tl~~i'u\)1.:i~e:i.:ii'utl~'!le:iu1'Llrl11l.Jiti11~unvde:i.:i'tlv.:i.:i1'1J\)1.:i 
'lll°ivrl11l.Jb~V'1111V.fl1V 1'Lln1'111'1J~b1~1 

@. .fl1vb'IJ01'lll'Y~ 1o D 
trfo~1-:i ~-:i 1~v1'1'1ruru1~1-:i nu ml.J'V11.:lvtffN '1~ tJi'ei-:if ut.J -a~ n'U f111l.1"1111~u n rd eJ'l'lleJ '1'11'1.J ~ 1-:i 
\I u v 1 

IJ11l.Jb~eJ'U 1'1l~ri'1vt'U~mv 1 tJ1~v~n"1 hh!eivn11 l!J lJ i1uc1~'11n1tJ~ml.J'Vl1'1vt"1-:i1~ful.Jeim1tJ vm1'U'l1'U 

\!J.<9) '11'Ul'i''U'Vl1'1~'U ( tl'U'U~'U ) 

hl!J '11'U~1'Vl1'1"f1f'I 
'\J 

l!J.bn 11-:i1~t.nmJ1~hi~1~fleJ'Uf1~(;1 ( Concrete ) 

l!J.cs:'. 1 Vl~'V11'1"f1f'I 
'\J 

l!J.cr m~-U 1'1'Vl1 'I bb"~m~fleJ'1~Yl1tJffi:iJi1m1u m n'U m 1n~ b61!1 ~ 
hb "1~~'Uvi'~ ( Back Slope ) ffi:iJi1m1umntJm1n~b61!1~ 
l!J.lrl -:i1tJi.J"nvtru1 

'\J ., 

lv .~ -:i1tJi.J"ntJi'tJ 1lJ 
'\J 

l!J .~ -:i1tJ&ib~'Ut~v1i~"1li1~hv~mbn1 vm1tJ~b'VleJWJYlm'1~n(Thermoplastic) t.h~n'U l!J lJ 
\v.<9)0 '11'U'Vl1~~11i.J 

m. 111vlwh~rn~ m D 

~i.J mruffi m 'Ufl11~~~-:i 1 'VJV11bb'1'1'1l1'1 bb"~ 1 vJ'1qJqJ1t\J'111'11 vm 1'Uvt"fl~ 1 vJY11 



bt1mt1'abb'LIU"11mt1n~1'at.h::n1wnfl1:ij1.:i ift1 <0>.<0>1D 

Lit1'U b "l.ln1';i b~'Utlbb~'Un1';ivl1.:J1'U 

,fn tJ 1'Liri'1'Vl'U~';i::tJ::b1'11 ....... . <O>cf: ••• • (it'U~1) .... l'U 'Ll'U ir~'OJ1fll'U'1\l'U1lJ 1 'U~qjqj1~1''U~1\I 

'OJ:: \;)e:i\l~~vl1 bbi:.J'U fl1';jvl 1\11'U '1'11 ~c'.J11~1\ll'J ';j')'OJ~e:J'U bb'1:: bbi:.J'U fl1 'avl1\ll'U ~\I fl~11(;)e:J'l1~f'Ufl11lJ b ~'U'1le:J'U'OJ 1 fl 
" 

bbi:.J'U fl1';ivl1\11'U'OJ::\;)e:i\I bb~~\1'11~'\J~'U l'le:J'Ubb'1::'111\lb1'11~'0J::vl1\11'Ubb~'1 ::';i1tl fl1'al'l1lJ~qjqJ11 ~ 
m'U()1'Ui'~ b'OJ'Ubb'1:: b lJ'U 1 u1~ 1~ti\11'U~\IV1lJ~(;)e:i\lbb~1b~~'OJ'U~'U';irumti1'Llri'1V1'U~b1'11"1Je:i\l~ruru1 " ., ., 

1'Limrui1rn1ll'il1 b lJ'U (;) e:i'lu1''U bbi:.J'U m 'av11\11'U1'Ll'a::wi1\1 m'av11 \11'U c'.Jf 'U~ 1\1(;) e:i\I b~'U e:i bbi:.J'U fl 1 'a 
" 

vr1\11'U~uf'U t V1libbntr11~1\lb ~e:i 1 ~l°l11l.Jb ~'U'1le:i'Une:i'U'Vlfll°lf \I 
" ' 



11 tJ II II 
Leim11·muu'Vl1mein~1~ ~:m1~~1fl1'11\I •tm ~-~'" 

L~B\I L~B'Ul"lln1~\J1f.lfl1\11'U~'l'Vl1\I 

OJ II d 
\il111~ruru1'11\IL~"ll'Vl ................................................................................... . ., ., 

'Vl1\IVl~1\IVl111f.I L~"ll ...................................................................................................................... . 

f111LD n~1CJl'i1\11'U~TV11\I vleNi1t:J'1 f111V111'1ffe:J'Ufl11l.J b~CJ'\J~~1Vl1\I (Surface Tolerance) ~1 CJbfl~e:J\ll1e:i 
1Vlfn11.1 b~CJ'U'Ue:J\I ~1Vl 1\l'IJUV11 m ~'LI (Walking Profiler) bVI CJ~1'U V111'1?1 e:J'Ubb'1~i bfl11~v1vi1\lil311 fld~l.J 

'1111n\l1'Uvi1\IV1'11\l1'U~'U~~1fl1\In1 d., ~\I e:i ~ bb'1~1'LIn11vi11 '11 Vl'1~vi'e:i'li11'11 ~'/Ju fl111.1'1J 1'1J1 ~?11 n~ 
~ , 

(International Roughness Index, IRI) ~\I.ct' 

I.I ... 

CJf1b1'Uf1111Vl 



II ol C>.A C>..,!11 
Lflnil1'lLL'U\J'Vl1~m1ml1'lu'l::m~'l1fl1e:Hfiln'Vl'rn'Un~ 'tlfl @.@a:' 

'Vli1~~fl L~fl ~ LL'1 ~~'UV'Um'li. ~f111iifi'Ufl vii i.-ITT -ti~ii~.n ru'1"llv~ b 'l~~1'U~aiiLLflil~fil~flfl'Un~~ 

Vi ··· ···· ································ ······ 
... "" 
1'\.J'Vl ···· ····· ·· ······· ··············· ···· ·· ······· ··· ········ ·· ·············· 

L~eM LL~\l~'U~'U m':i 1lXm1lJ~'UC.1vlJ1V1L-tli:.J~l'lnru'Yl-;;i1fl1 ':i\l\11'Ui:.J'1l.J LLv-~YJ'1~1°lv'U fl~l'l 

0 Cl.I di Q.J d c:t. c:t. 0 

<9l. '11b'U1Vl'U\1'1€l':i'U':ie:J\lfl1':i'1Vl'Vl::b'UCJ'U'Ul'l'Ul°ll°l'1 '11'U1'U <9l 6lJVI , , 
~- '11Lt.111ue:i'Uru1t'l\J':i::fle:iun-;;im':ih\l\11'U (':i\l .<i'.) 'il1'U1'U (9) 6lJVI , ., , 

1 CV di CV ~ c:t. Q.J II tJ I 0 CV 1 llcil 

VIC.IVl'U\1'1€JU'U'U'U 'U':i~'Vl/Vl1\IVj'U'11'U"i.11flVI .. ..... .. ... ....... ... .... ... ........ ... .. ... VIC.I ............ ... ........... ..... .. .... ... ... ~l.J 

e11'U1'1v11 fl1':ibb'Vl'U ~\IL ll'UL~1'1Jei\11 ':i\l\11'Ui:.J'1lJLLei'1YJ'1~l°lei'Ufl11'1 LL'1:: 1~foei'Uru11'11 lXtJ':i:: fleiun-;;im':i 1 ':i-:i\11'U'1 fll'i' ei\11'11l.J '., " 
1' di <J 1" .. 111 c:t. Q.J I.I tJ I 0 Q.J 1l.I <Cit. QJ ' 

fl~Vll.J1CJ '1Jelbb'1\IC.l'UCJ'Ufl1':i Vlfl11lJCJ'UC.lellJ VI 'U':i~'Vl/Vl1\l'Vj'U'11'U'11flVI . . .. ... .... . . . ... .... ........ .. ......... . ... . 6lli:.J'11'lilru'rl"i.11fl 

h \I \11'1.J i:.J '1lJbb el'1 Yl'1 i. fl el'U fl11'1 bb'1:: nmJ'U"\1:: 1'\Xfl1':i'1'Ll'U'1'4'U ..ij VI ~\I tl1\I bb eJ'1i'J'1~l°lel'Ufl11'1 bb'1::\11'U5'U 1 ~ b~ ti1.rr el\I 
.df 111 c:t. Cl.J II I.I I 0 QJ 1rrt o c:t. 1 I SI I.I O 

b~el VI 'U':i~'Vl/Vl1\l'Vj'U'11'U"i.11flVI ... ... ......... .... ..... ... ... ..... ... ... .. .. 6lJ 'Ufl1':iVllb'U'Ufl1':i l°l':i\lfl1':i\11'UfleJ'1':i1\l/\11'U"i.11\lbVllJ1'Vl1 

fl1':i ... ........ .. ........ ....... ..... ... ... ....... .. . 1'11l.J LL uu LL 'IJ1\l'Vl1\l'Vl'11\I .... .... ..... .... .... ... ... ... ..... ru 'Vl1\IVl'11\IVllJ1tJ L'1'1J ..... .... ... ... ... . 
' ' ,, 

l'le:J'U ....... ..... .. ..... ..... ................ .... .. W'Vl11\I fll.J . ....... .... ... ................................... 1'1'1eJVJ':i::tJ::b1'11fl1':ifleJ'1':i1\l'IJ€l\I 

1m \lm':ii;l\I fl'111.ff 1\I tJJ'U 

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

~i1e11'U1'1v11m':iLL'Vl'U'U~~'Vl I lX1\llX'U~1'U'il1nV1 " , 



II tl """' Q_!I/ Lvnf!Tmuu'V11mvnf11'j 'j:::fl'l~'j1Fl1m~n'Vl'jeJ'Un~ "tlv @.il<t' 

LL uu ufl~.:i LL~'Uvivi~.:i 1 ~ .:i.:i1'U~a11 ue:iaVl~~Flv'Un~l'l u~:::L~'U'Vl1.:i"tl'Ua.:i'11n1 ~ .:i.:i1'U~a11 LrnaVl~~Flv'Un ~l'l~.:i ~ .:i n~1.:i 
"tlv.:i LF1~.:im~rie:ia~1.:i 

0 ... d 
"1~U'VI 

'., 
(j), 1'11bbVttJ\IVJl'i'.:i Plant vm. ___ m.J. offset fUJ. 

~tl\11 (Latitude, Longitude) 

l'l1LLVttl.:in.:irnn.:i.:i1'U 'V1'1 . ____ m.J .. ______ _ 

rn. ~tl\11. ______ (Latitude, Longitude) 

L'1'U'V11\l'U'U~.:i -:u1n Plant fi.:in.:in'11.:iVti.J1.:i1'U 

'V1'1 . fl1J. 

'V1'1. fl1J. - 'V1'1 . fl1J. 

'V1'1 . fl1J. - 'V1'1. fl1J . 

'V1'1. fl1J . - 'V1'1. fl1J . 

vm . fl:W . - 'V1'1. fl1J. 



II ol II II 
m11Le:imlT'm'UU'Vl1me:inr11-auca:m1V1-a1f11'11.:i "tlv ®.®lri 

ca1vi;:i::L~t1V1\1~nbnru'1mca-W~1-aru1Lll'U~"IJ1V1flWrt11u~tumcaLrt'Uv'a1fl1.:i1urie:ir1~1.:i 
'U • 

d ~ d 
bf;'l"IJ'Vl eb - rl"IJ@/ 1Dc:;: /ID<t'blrl !;'l.:11'U'Vl ID~ b1!~1tl'U ID<t'blrl 

C9>. ~L'1'U€l11fl1~1~~'Uf111A~ L~e:i fl 1 ~vl1~qjqj1tl'Um1l'Vl1..:J'Vlff"J..:J 1l.i1J1(l..:JtJ11l 1'U~qjqj1.fl1CJ1 'U1:: CJ:: nm mo 1'LI 

iJu~..:i LL~1'U~'Vlii1 CJ..:J1'U L ~1'1J€l..:J..:J1'Ui1Vli!..:J~€l LL ~..:J 1 ~'Vl11'U 

\v. cr~'U~1..:J~n1~..:Jvl1..:J1'U €!~ LL(l::..:J1'UJ'U'Vl1J~~ruf111 LL~1 Lb~~..:J 1l.lbb~1L'1~'1L~CJ1lJi1L 'Vl\Jlel'U'11Jfl11'1:: 1lJi1~'VliL'1'U€l '\J '\J ..,g~ , 

11fl1 ~ Ldm1'U~~ 'Vl~ e:iJ'Ufl1wi1'1::LL~1 L'1~'1m11~ruru11'Unma'U1n~ LL(l::e.J(l..:J1'U~LL~1 L'1~'11 'U'1Jru::J'U ., ., 

~e:i..:i1l.li!e:iCJn11 ~o % '1J€l..:J'l1'U~fl1V111'1::vi'1'1~..:J 

.fl1CJ 1m::CJ::b1(11-r'Uth::n'Ue.J(l'l1'U cr-ru~1'1 llJL .LJ1~1L i1'Ufl1161i€l1J bb61!1J~..:Jne:iG1~1'1~'1111Vl'UnYd€l'l'lJ€l'l'l1'U.fl1CJ 1 'U rn . 'U ' 

1:: ti:: L 1" 1\Jl111~cr11~ 1..:in1'Vl'Uvi 1~ m ll'U m 111~vi'1Je:i..:icrfo~ 1..:i v v 

( \Jl11J'Vli1..:i~e:i '11l'Vl .C9>/ctrn\v (l..:J1'U~ rnC9> ~..:J'Vl1fl1J \vctcs:'.~ ) 

cs:'.. mrucr-ru~1..:J~V1 L~tl'U l '1J~ruru111~1'1 LV1CJcrfo~1..:J1lJ~'UL~'U~1 K 'Vl~€lb~'U~LflV1'11 flfl11 L t.l~CJ'Ubbt.l(l'leJm1 
'\I .., u '\J 

LL~mt.l~CJ'UL~'U\Jl111::'Vl11-:it.l1::b'Vll"l mCJ1m::CJ::b1'11@ct1'U i!'U'11fl1'Uffi~f'ULL~'I 

ct. crfo~1..:i~m1l'Vl1'1'Vl"1'1 l~'U €l fl L~ fl~ ruru1 'Vl~tl €!CJ L m::'Vl11'1~'Vlii1CJ'l1'UL~1'1J €l'l'l1'U'1J€l €l'U1l1itJ €l flb~ fl~ruru1 '\J .., .., '\I , .., .., 

1vim ll'Um111~~'1Je:i..:icrfo~1-:i '1:: 1l-li1~'VliL'1'Ue:i11fl1 v 

b. ~-ru~1-:iij'11'U1'U 1m-:i m 1ri e:i'1~1-:i mu mlJ~'Vlifl 11 L'1'Um1 fl1\Jl11l'Vl~ fl Lflru,,m1'1vi'Vl:: L \j CJ'U., 

{TJ} . mru~L U'U..:J1'U 1 'U~fl~ru::Yl Ll"f~'Vl~€l'11'U L ~'1~1'U\Jl11Jt.l1::ml"!t.l1::mvi11m cr-ru~1-:iV1i1e.J(l'11'U~1otl1 
v 

~. ~-ru~1..:iije.J(l..:J1'U 1l.l f:..:i \vet% '1J€l'l'l1'U~'l'VllJV1 Lde:i L 1m~1-:ib(ltJ 1t.lLfl'UV!U..:i1 'LI'1€l'l'1Je:i..:i1:: CJ::L 1(11\Jl1l.l~tlJtlJ1 
1vi ti L ll'Um 111~vi'1Je:i..:itr-ru ~1-:i v 

(9)0 . ~fo~1..:iije.J(l..:J 1'U~1otl1 fl11 Lbe.J'U'l1'U bb(l::i1e.J(l..:J 1'Ut.l1 ::'11 b~ tl'U~~..:i 111.l.lli-:i cto % 'lltl'I Lbe.J'U..:J1'Ut.l1::'11 L~ tl'U 

~~..:i 11Lde:i L 1m~1..:JL(ICJ 1t.!Ln'U'VlU..:i1 'LI'1e:i..:i'1Je:i..:i1:: CJ:: nm\Jl111~ruru1 1~CJ LU'Ufl111J~vi'1Je:i-:itr-ru~1..:i ., ., v 



II ol II II 
\il111rnml1'ibb'U'U'Vl1meina1'iu'i:m1\il'i1fl1\11.:I "!lv @.@~ 

Lb u 1\111.:i'IJ~u~t um 'j~ lil ~ .:i u~uil 1vua111 .:i 'i1v~~LBv111b~v1nu.:i1 u riv a ~1.:i"ll v .:i V11.:i -a1 'ti m -a 
co 'II ol dcoo ,t ' II .f'l.I 

mru.:i1unva'i1.:l'Vln u'i~IJ'l'Vl~.:111fl1.:11'1J\il.:I bb\il @ ~1'1J'U1'Vl"!J'IJ bu • 
d ~ d 

b~"!l'VI eb - a"!l@/ lo~ /lD<fi>giJ ~.:l'l'IJ'VI lo~ b11~1~'1J lo<fi>gil 

(9) . 1 ~~111~\lbbe.i'Uu1mb?1\il\l';i1 EJ(l~b5 EJl11b~ EJ1nrn1'Una?1~1.:i H ru u~nru?tm'U~ria?1~1.:i 11111:Jn1~'U111b U'Ub~a'U 1 'll 
1 'LI~ruru1~1.:i 1 ~er-ru~1.:i btl'Uerfo~111'1Jau 1 'Urn1i;l1 b ti'Urn1~111v1'1bb(I ~~111~.:i bbe.iw.J1 EJiK.:in~11 

.., " \J \I 

tv. bbe.i'U'Li1 mb?1111.:i11EJ"~b5EJ111b~mnrn1'U ria?1~1.:i 1111EJ 1 ~~111v1'11i1111bb uu bb 'Uu 1 ~ih1EJ"~b5EJ1111 'U\J';i~ rnl"l iK.:id ~a 
\v.(9) ~a~t11 EJ\l1'Ub~1'1Jtl\l Lfl1\lfl1';j ?f m'U~~111~mb"~~111m"'ll L 'V11~'V-lvi 'V-l~a111111 ,1\il11~t11EJ.:i1'U 
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